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BCTVII

Kommnekcue axoBe BUIPOOyBaHHS MPOBOAUTHCS 31 BCTYIHUKAMHM HAa HaBYaHHS
Ha OCBITHIO Iporpamy MiAroTOBKU MaricTpa «bioTexHosorii» 3a chnerjaibHicTio 162
biorexHomnorii Ta OioiHxkeHepiss MeToro mporpamMu € O3HaHOMHUTHU abITYypI€EHTIB, IO
MaloTh JIUILJIOM OakajaBpa Ta XO4yTb 1 Jlajil MPOJIOBXKUTU HABYAHHS B Maricrparypi, 3
yMOBaMH Ta OCOOJIMBOCTSIMU TMpPOBEJACHHS (haxOBOTO BUIMPOOYBaHHA. 3ajadyecio
NporpaMu € HaJaHHsA MepeiKy HaByajlbHOro Ta 1HQOpPMAUIHHOIO MaTepiany i
MPOBECHHS BUIPOOYBaHHS, 10 JOTIOMOKE BCTYIMHUKY MIATOTYBATHUCA 10 KOHKYPCHOTO
BiIOOpY.

3aBnaHHs ISl BUIIPOOYBAHHS IPYHTYIOTHCSI HA OCHOBHOMY MaTepialli HaCTyITHHX
nucuuIulin OakanaBpaty «bioTexHosorii»: «3arajgbHa MIKpOOI10JIOTisS Ta BIPYCOJIOTISI»,
«bioximiay, «l'enetukay, «3aranpHa OiotexHosnoris» Ta «[Ipomecu 1 amapartu
010TeXHOJOTTYHUX BUPOOHUIITBY. OOpaHi sl 3aBJaHb MUTAHHS TOJIaHI Y OCHOBHIN
yacTHHI mporpamu. Ek3aMeHamiiiHuii OuUleT CKJIalaeTbes 3 TPbOX TEOPETUYHUX
PIBHOBAaroBUX 3alMTaHb 3 PI3HUX NEPEpaxOoBaHUX BHUIIEC TUCIUIUIIH, BIAMOBIAb Ha K1
a0ITypiEHT HaJa€ y MUCbMOBOMY BUTJIsIAL. TpuBamicth gaxoBoro BumpoOyBaHHs 150
XB. 0€3 MepepBH.

KommuiekcHe ¢axoBe BHUMPOOYBaHHS JO3BOJISIE OILIHUTH PIBEHb IMIATOTOBKHU
abiTypieHTa 7 HaBYaHHS 3a OCBITHIM CTyINEHEM Marictpa Ta cQOpMOBaHOCTI
3IaTHOCT1 /IO I1HTErpPOBAHOTO 3aCTOCYBaHHsA HAOyTHX 3HAaHb B pPaMKaX OCHOBHUX
(haxoBUX JUCITUILIIH OaKaJIaBPChKOT MITOTOBKH.

OCHOBHHUU BUKJIA

3arajabHa MikpoOioJiorisi Ta BipycoJoris

1.CTtaHoBJ/IeHHI Ta PO3BUTOK Mikpobioaorii. Mopdonoriuauii  nepiof
pO3BHTKY MikpoOiojorii. Exonoro-¢izionoriyauii mepiol PO3BUTKY MIKpPOOi0JIOTii.
Binkputtsa JIyi ITactepa (ydacTh MikpoOiB y 0i0XiMIYHOMY MEPETBOPEHHI PEUOBHH;
OponiHHs;, aHaepo0i03; mpobjeMa CcaMO3apOKEHHS JKUTTSA; MIKPOOPTraHi3MH —
30yIHUKW 3aXBOPIOBaHb; aTeHyarliss MikpoOiB). Binkpurts PoGepra Koxa. Po3poOxa
METOMIB JOCHIIKeHb. BKiam y po3BUTOK MIKpoOionorii BITYM3HSHUX BUYEHUX
(paronurapHa Teopis IMYyHITETY; XEMOCHHTE3, HAKOMUYYBaHI KYJIbTYpU; BIIKPUTTS
BipyciB Ta iH..). Po3BuTOok MikpoOionorii y 20-My CTOMITTI.

2. TlonoxenHss MmikpoopraizmiB y npupoai. XapakTepHi 03HaKH €yKapioT Ta
npokapioT. CTpyKTypHi, TeHETHYHI, (DYHKIIIOHATBHI Ta XIMIYHI BIIMIHHOCTI MPOKapioT
Ta eykapior (miacyMKoBi naHi). XapakTepHi O3HAKH TPAMIIO3UTHBHUX Ta
rpaMHETaTUBHUX Oaktepid (migcymkoBi mani).Knmacudikaris XMBUX OpraHi3MiB.
AxapioTu, MPOKapioTH Ta €yKapiOTH. 3arajbHi BIACTUBOCTI MIKPOOPraHi3MiB (po3Mip
O0COOWHU Ta CHIBBITHOMIEHHS MK MIOBEPXHEIO Ta 00’ €MOM; IIIACTUYHICTh META00TI3MY;
PO3IOBCIOJIKEHHS MIKPOOPTaHi3MIB).

Mopdgonozia mikpoopeanizmie. baxtepii (chepuuni Oaxrtepii, ab0 KOKH;
uuniHapuyHa ¢gopma Oakrtepiil; Oakrtepii cmipainbHOi (OpMHU; 3BUBHUCTI, OakTepii
HE3BUYHOI (Qopmu; HHUTUACTI (popMu OakTtepiil). MIKpOCKOMIUHI MileniaibHl rpudu
(BereTaTUBHE TUJIO; PICT Ta PO3MHOKEHHS I'pHUOIB). JpiIxKi.



3.Ximiunuii ckaan OakrepiagbHoi kiaiTuHU. KiiTuHHa Boga; eleMEHTHUU
CKJIaJl; OPTaHIvH1 CIIOJIYKU: OUTKU, HYKJIETHOBI KMCJIOTU, BYTJIEBOAM, JIMIAN, TIT'MEHTH.

4. bynoBa MikpoOHoi kiaiTuHM. KIlITUHHI CTIHKK MikpoopraHi3miB. [loBepxHeBi
CTPYKTYPH KIITUHHOI CTIHKM OakTepid (IKTyTHKHA 1 PyXOMICTh; (PimMOpii Ta mim;
TAKCHUCH; Karcyja Ta CIM30BUM map). bygoBa 1 XIMIYHMH CKJaa KIITUHHHUX CTIHOK
npokapioT  (papOyBanHss 3a ['pamoM; menTUAOTIIKaHW; KJIITUHHA  CTIHKa
IPaMIIO3UTUBHUX Ta TpaMHEraTUBHUX OakTepiil; Mig JI300MMYy Ta MEHINWIIHY;
30BHIIIHS MEMOpaHa).

MeMOpanu MIKpOOHHMX KIIITUH. 3arajibHi YSBICHHS NPO XIMIYHUH CKJaj 1 OyA0BY
meMOpan. lluronnazmatnyHa memOpana (MemMOpaHHI OUTKM; MeMOpaHHI BYIJIEBOJIU;
minigu Mmemopan). CTpyKTypHi 1 QyHKIIOHAIbHI OCOOJMBOCTI MeMOpaH MpOKapioT Ta
eykapioT (MeMOpaHHI yTBOPCHHS TpaMHETaTHBHHUX Ta TPAMIIO3UTUBHUX OakTepii).
BuyTpimnbsokiniTHHHI cTpykTypH. Prubocomu. Bakyouni. Kapbokcucomu. MarnitocoMu.
3amacHi pedoBUMHU (TOJTiCaxapuau, KUPONonaiOHI pedoBUHH, moiidocdaru, cipka).
Hyxneoin. [103axpoocoMH1 reHeTUYH1 €JIeMEHTH.

®opmu  cnokoro 'y Oaktepit. EnHmocmopu  (TEpMOpPE3UCTEHTHICTH  CIIOD;
XapaKTEepUCTUKA  CIIOPOYTBOPIOBAJIBHUX  OakKTepiii; BUSIBIICHHS CHJIOCTIOP;
CTIOPOYTBOPEHHSI; BJIIACTUBOCTI 3pIIUX CIOpP;, MPOPOCTAHHS CIOP; TPUBATICTh JKUTTS
criop). [Hm11 hopmu crokoro (IUCTH, €K30CTIOPH, MIKCOCTIOPH).

5.Pict Ta XuBJeHHs MikpoopranizmiB. J[is Ha MiKpoopraHi3aMHM 30BHIIIHIX
dakropiB. Di3uuHi (¢dakTopu (TemmepaTypa; BOJOTICTb 1 OCMOTHYHHMHA THCK;
TIIPOCTATUYHUNA THUCK; TPOMEHHUCTAa  EHEpPTisd; eJEKTPUKa;  YJIbTPa3ByK). XIMIuHI
dakTopu (KOHILIEHTpAIlisl 10HIB BOJHIO; KHCEHb Ta aepailis, OKHUCHO-BIIHOBHUM
MOTEHITIa] CEPEIOBHINA; XIMIYHI CTHOJYKH). 3aru0eib Ta 3HUIIEHHS MIKPOOPTaHi3MiB.
Metoau crepurizaiiii (BOJIOTHUH kKap; CyXHi kap; (QpuIbTparlisi; onmpoMiHEHHs; XIMIUHI
3acobu). Metoau koHcepByBaHHS ((hi3WUHI Ta XIMIYHI METOJIH).

AnanTuBHI peakilii MIKpOOPTaHi3MiB Ha CTPECOBi Ail. 3MiHU B JIIMITHOMY CKIadl
MeMOpaH. YTBOPEHHS MPOTEKTOPHUX CHOJIYK (OCMOMPOTEKTOPU; MITMEHTH; BYTJIEBOIN;
IPOTEKTOPHI OUIKHM). AHTHpAIUKAIbHUN 3axXuCT. Poib MUKKIITHHHHX XIMIYHHUX
KOMYHIKAIlIi B ajanTairii MikpoopraHi3aMiB J0 CTpecy. PeryiasTopHi CUCTEMH BiATIOBIII
Ha CTPECOBI Jii.

Kuenenns mixkpoopzanizmise. 1'0510BHI Ta MIHOpHI OioeneMeHTH. [[Ba OCHOBHI
MexaHisMu cuHTe3y AT® (dochopuntoBaHHs TpH TIEPEHECEHHI EJIEKTPOHIB Ta
cyoctpatHe dochopmntoBanHs). Tunu >KUBICHHS (TOKWMBHI PEUYOBUHU SIK JKEpena
€HEPrii; MOXMBHI PEYOBUHM K JDKEpesa BYTJICI0 Ta JOHOpHU eneKTpoHiB). [lorpebu
MIKpOOpraHi3MiB y ¢akropax pocTy. TN MOKWBHUX CEPETOBUII ISl BUPOITYBAaHHS
MiKkpoopraHi3miB. EnekTuBHI MeTOau KyJbTHBYBaHHS (HAaKONMWYYyBajdbHI Ta YHUCTI
KyJbTypH ). MexaHi3MH TPAHCIIOPTY TOKUBHUX PEYOBUH B OaKTepiadbHy KIITHHY.

Dizionozia pocmy. BuszHadueHHs pocTy (TOHATTS «picT»). Po3MHOXKEHHS
Oaktepii. Pict Oaxtepiii B OakTepianbHii momynsmii. MeToau BHU3HAYCHHS
KOHIIEHTpaIlii OakTepiit Ta Olomacu. ExcoHeHIIHHMUI picT Ta TPUBAJIICTh T'€HEpaIlii.
Pict Gakrepiii B nepioguuHiii kynbtypi. [TapameTpu kpuBoi pocty. Pict B 6e3nepepBHiii
KyJbTypi. [I[pUHIIMNIOB] BIAMIHHOCTI M1k MEPIOJUYHOIO Ta O€3MEPEPBHOIO0 KYJIbTypaMHu.
CHUHXpOHHI KYJIbTYpH.



6.Cucremaruka npoxkapior. Bemyn 0o cucmemamuku oaxmepii. 1IpuHiunm
kinacudikaiii OakTepid; TEpMIHOJIOTISA, sIKa BUKOPUCTOBYETHCA B CHUCTEMAaTHII
(knacudikaiisi; HOMEHKIATypa; TakcoH, iaeHTu(ikamis). Kouuemniis Buay B
Oakrtepionorii. IcropuuHi acrekTu cucreMaTuku Oakrtepid. PoznineHHs 9-ro BupaHHS
bepxkii Ha «KepiBHUIITBO 3 cuctemMaTuku» 1 «KepiBHUITBO 3 ieHTU(IKAIl OaKTEepiii».

XapaKkTepucTHUKa TaKCOHIB Buioro panry (Kareropiii)srizno 9-ro BumaHHS
KepiBauursa bepaxii 3 cucteMaTuku OakTepii.

Cyuacni Hanpsamku 6 cucmemamuyi Oaxmepit. Henoniku QeHOTHUTIOBOT
cucreMmatuku. ['enocucremaruka 6aktepiit (BMmict 'Ll B JIHK; riopunuzamis JJHK—/THK
ta JIHK-PHK; amiHokuclIOTHAa TOCTIAOBHICTh OUIKIB; HYKJIEOTHJHA TMOCIITOBHICTH
TeHIB: METO/] MoJIIMepa3Hoi JaHItoroBoi peakuii Ta anani3z 16S pPHK). ®inorenetnuna
cucreMatika - 11 ocHOBHMX TIpyn Oaktepidd; kimac Proteobacteria; BumanHs
“Prokaryotes”, npyre BumaHHs (3aranbHe 10-te BupanHs) KepiBHuurBa bepmxii 3
CUCTEMaTHKHU OakTepii.

7/.Bipycn. Binkputrs BipyciB. Etanu po3Butky Bipycosorii. XpoHOJIOTis
BIIKpUTTS BipyciB. DopMu iCHYBaHHS 1 3arajibHa oprasisaiis BipyciB. bynoBa Bipycis.
[Ipupona 1 moxomkenHs BipyciB. Knacudikaris BipyciB (kputepii CHCTEMAaTUKH BIPYCIB,
xapaktepuctuka JHK- 1 PHK-Bmichux BipyciB). KynbTuByBaHHS 1 penpomyKIlis
BipyciB (crmocoOu KyJbTHBYBaHHS BIpyCiB, cTajii 1 (a3su penpoaykii BIPYyCiB).
Mexani3Mu B3aeMojii  BIpYCiB Ta KJIITHH MakpoopraHiamy. Bipycu Oakrepiit
(xnacudikamis, ¢opma 1 OygoBa OakrtepiodariB, BIacTUBOCTI (ariB, pO3MHOXKEHHS
BIpYJICHTHOTO (para: JITHYHUN UK, PO3BUTOK MOMIpHHX (hariB: J130T€HIsA, OJep>KaHHS
1 TIpaKTUYHE BUKOpHCTaHHs ¢ariB y Oionorii i MeaunuHi). PopMH 1 BUAM BIPYCHUX
1HGEeKIH y JIOIUHA 1 TBapuH. BiTHOMIEHHS BIpYyCiB 1 TIa3Mia A0 YTBOPEHHS MyXJIHH
(oHKOTEHE3Y).

8.3aranbHi nmoHATTA Mpo Meradogizm. Illnsaxum karaGosisMy rJII0K03M Ta
inmmx ByriaeBoaiB. KoHcTpyktuBHUN MeTabonisM. EHepretnunuii  merabonizm
(makpoepriuni cronyku; AT®D sk  kodhepMeHT Ui aKTUBaIii MeTaboJITiB;
BIJTHOBJIIOBaJIbHI €KBiBaJieHTH). [IpuHuum “6ioxiMiuHoi e€qHOCTI”. Ponb ¢depMeHTIB y
MeTaboumizMi. DepMEeHTH MIKPOOPTaHI3MiB.

®pykro30-1,6-mudocharauit nuax (rmikoniz, mwsax EmbOnena-Meiteproda-
[Mapnaca). Illnax Entaepa-AymnopoBa (KA®I-nusix). IlenTo3odocdaTHuit 1muki
(pochormrokonatnuii  nwiAx, rekcozodocharauii myHT). [loHATTS  “KIFOYOBI
depmentn”. Ilukn TpukapOOHOBUX KHUCJIOT. AHAIUIEPOTHYHI peakilii Mpu PoCTi
MIKpOOpTraHi3MiB Ha BYTJIEBOJIaX (kapOOKCUITIOBaHHS mipyBary Ta
docdoenonmipynary).

9. Muxanbuuii  jgadHmior Ta ¢ochopunaoBannsa (cunres3 AT®) npwm
nepeHeceHHi ejgekTpoHiB. KoMmmoHeHTH nuxanbHOTO InaHmora (QraBomnporeiny,
3ai30CIpKOBI  OUTIKM, XIHOHM Ta UUTOXpoMH). OKHUCHO-BIIHOBHUN TIOTEHIIIAJL.
Posmimenns Ta ¢yHKIIIT OKHUCHO-BIJHOBHUX CHCTEM Yy JIUXadbHOMY JIAHITIOTOBI.
Koediient P/O Ta eneprernunuit 6ananc. Mexanism cuntesy AT® npu nepeneceHHi
enexkTpoHiB. ['imore3a Mirdenna Ta TpaHCMEMOpaHHUW EJIEKTPOXIMIYHUN Tpagl€eHT
MpOTOHIB  (MPOTOHpYIIiiHA  CcWia, NOPOTOHHUW  moTeHmiand). TokcuyHa g
MOJIEKYJISIDHOTO KHCHIO Ha aepoOHI Ta aHaepoOHI MikpoopraHizMu. EnexktpoH-
TPAHCIIOPTHI MIPOLIECH Y aHaepOOHUX OakTepii. [Hri0iTOpU AMXAIBHOTO JIAHITIOTA.



10.IlepeHeceHHsI eJIEKTPOHIB B aHaepoOHMX yMOBax (aHaepoOHe NUXAHHA).
Henitpudikaiis Ta BIIHOBICHHS HITparty (IeHITpu(ikyroul Oaktepii). YTBOpEHHS
CIDKOBOJIHIO TIpY BIJHOBIIEHHI cylbdaTy (cynbdaTpeaykyroui OakTepii). YTBOpEHHS
METaHy NpHU BIAHOBIEHHI KapOoHATy (METaHOTe€HHI OakTepii). YTBOPEHHS aleTary npu
BIIHOBJIEHHI KapOoHaTy (ameToreHHi Oakrtepii). YTBOPEHHS CYKUUHATy MpHU
BiIHOBJIEeHH1 (pymapary. Binnosnenns ioniB Fe (II1) no Fe (IT).

11.BUKOpPHUCTAHHS HEOPraHiYHUX JOHOPIiB BOAHIO: aepoOHi xemoJiToTpodHi
Oakrtepii. OkucieHHd amiaky Ta HITpuTy. HiTpudikyroui Oakrtepii (Oakrepii, sKi
OKHUCIIIOIOTH amiak; OakTepli, SIKi OKHCIIOIOTh HITPUT; POJib MpoleciB HiTpudikamii B
IpyHTi). OKUCTIEHHS BIIHOBJIEHUX CHOJYK CIpKU. bakTepii, siIKi OKUCTIOIOThH CIPKY Ta ii
cronykn. OKHCIEHHS JBOBAJCHTHOTO 3alli3a. 3BOPOTHIM TMEpPEeHOC eJIEKTPOHIB 3a
paxyHok eneprii AT® y aepoOHuX XxeMoniToaBTOTpo(iB. Bu3oaoBaHHs MeTaniB 3 py/.
OxkucieHHs: MOJEKYIsIpHOTO BOJHIO. BomHeBi Ta kapOokcumoOakrepii. Dikcariss CO»
(mukn KaneBina-baccama; anaepoOHumit anetun-KoA-misix; BITHOBIIOBAIBHUM ITUKII
TpUKapOOHOBUX KUCIOT).

12.®@ikcanis mouaekyasipporo aszory. @Dikcalis a3oTy CUMOIOTHYHUMHU
(bynpOoukoBUMH) OakTtepisiMu. Dikcalis a30Ty BIUIBHO ICHYIOUMMH OaKTEpisIMHU.
bioximis azordikcartii.

13.®otoTpodnui OakTepii Ta dorocuHTe3. XapaKTepUCTUKA Ta OCOOJHUBOCTI
MeTafoi3My MypHypoBUX Ta 3elieHuX (oroTpodHUx OakTepiii. Po3moBcromkeHHs
dotorpoduux Oakrtepiid. IlianoOGaktepii. Ilporecu ¢otocuHTe3y (OKCUTCHHUN Ta
QHOKCUTeHHHU (oTOCHHTE3). BUKOpUCTAaHHS CBITIIOBO1T €HEPTii TalIo0aKTePIsIMHU.

24. MikpoopraHi3Mu Ta HABKOJIMIIIHE cepe0BHINE. YYIacTh MIKPOOPTaHi3MiB Y
KpYroo0iry ped4oBrH y IpUpo/Ii (Kpyroo0ir ByTJeito, a3oty, hocdopy, Cipku).

MikpoopradizMu Sk CUMOIOTHYHI TapTHEPH (CUMO103, HEUTpai3M, MYTyalli3M,
KOMEHCAITI3M, aHTaroHiaMm).  Myryamictuuauii ~ cuM0io3  (acomiamii  Mix
MIKpOOpPTaHi3MaMH; MIKPOOPTaHI3MH Ta POCIMHHU; MIKPOOPTaHI3MH Ta TBapUHU).
AHTaroHicTUYHUN CUMO103.

Mikpooprasi3mMu 1 reojorigyia ictopis 3emii (BiIKIaJaeHHS 3aji3a; BIIKIAJICHHS
KapOoOHaTy Kajbllilo; BIIKIaJACHHS Cipku). EBoJOIS MIKpoOopraHi3amMiB (IE€pBUHHA
atMocdepa 3emili; XiMi4HA €BOJIIOIIS; O10JO0TIYHA EBOJIOIISA; E€BOJIOIIS MPOKApPIOT;
nepexiJ BiJ MepBHHHOI aTMocdepu 10 atMochepH, sika MICTUTh KHUCEHb; €BOJIOIIS
eyKapior).

Bioximis

Po3nin 1. Beryn go Oioximii. Ictopis po3Butky ©Oionorignoi ximii. [Ipeamer,
OCHOBHI JIOCATHEHHS Ta 3aBAaHHs 0ioximii. OCHOBHI BiIMIHHOCTI JKHBUX OpPTraHi3MiB Ta
mpoleciB, MO B HUX TepebirairoTh, Bif HEXKWMBOi matepii. KimituHu: mpokapiotd Ta
eykapioTu, 610XiMiuHA POJIH OPTaHEll.

XIMIYHUW CKJIaa KUBOI Marepii: OpraHOTeHH, MaKpOo- Ta MIKPOEIEMEHTH;
OCHOBHI KJIacu 010MOJIeKyJ Ta iX GyHKIioHambHI rpynu. CTepioXiMis 610MOJIEKYIL.

Po3pin 2. Bbinku. Tema 2.1. Aminoxucnomu. bynoBa amMiHOKHUCIOT.
Crepeoizomepis. Knacudikariisi aMiHOKHCIOT Ha OCHOBI XiM14HO1 OyAoBU R-Tpyn Ta ix
MOJSPHOCTI. XapaKTepUCTUKA AaMIHOKHCIIOT, SKi BXOJATh JO CKiIadgy OUIKIB.
XapaKTepUCTUYHI peakilii Ha aMIHOKUCJIOTH. KHUCIOTHO-OCHOBHI Ta EJIEKTPOXIMIYHI



BJACTUBOCTI  aMIHOKHMCJIOT. MeToau  aHali3y aMIHOKUCIOT:  Xpomartorpadis,
enexTpodopes.

Tema 2.2. Ilenmuou. Ilentuau: 6ynoBa, kinacu@ikamis Ta XIMI4HI BIaCTHUBOCTI.
bionoriuna akTUBHICTb nenTUAIB. Jleski IpUPOIHI METTHIN.

Tema 2.3. binku. Knacudikauis OuikiB Ta ix Oionoriudi @yskmii. CTpykTypHa
oprasizaiisi MoJeKyn Oijka: NMEpBHHHA, BTOPHHHA, HAJBTOPUHHA, CYNEPBTOPHHHA,
TPETUHHA Ta YETBEPTHUHHA CTPYKTYypH. DI3UKO-XIMIUHI Ta €IEKTPOXIMIYHI BIACTUBOCTI
Ou1KiB. MeToau BUIIJIEHHS Ta OUMCTKH OUIKIB. [neHTHdiKalis 1 KUTbKICHE BU3HAYEHHS
Ou1kiB. MeTtoan BHU3HAYEHHS aMIHOKHUCIOTHOI MOCHIAOBHOCTI B Ouikax. JleHaTypanis
OinKa.

3ararbHa XapaKTepuUCTHKa TJI00yasipHUX OUIKiB. B3aemMo3B’si30k  OynoBU
MOJIeKyTu Ouika Ta #oro OiojoriyHoi (yHKUII HAa MNPUKIAAl MIOMIOOIHY Ta
reMorsio0iny. Xapakrtepuctuka GIOpwIsspHUX OUIKIB. -, [3- KepaTHMHH, KOJIareH,
enactuH Tomo. CkiagaHi 6utku: OyaoBa Ta 610JI0T1YHI BJACTUBOCTI.

Posain 3. ®epmentn. Tema 3.1.byoosa i knacugikayin ¢pepmenmis.
Knacudikaris 1 Homenkinarypa ¢pepmeHTiB. bynoBa Mosekyn ¢pepMeHTIB Ta iX 3arajibHi
BJIACTUBOCT1 (crienudiuHICTh, KaTaliTHUYHA €(PEKTHUBHICTh, JAOUIBHICTh, 3aTHICTH 10
perymnii). Kodakropu 1 kodepmentu. AnoctepuuHi (epMeHTH, 130(epMeHTH,
depmenTH1 KoMIUIeKcH. bynoBa 1 pyHKIIIT OKpeMux KOPEpMEHTIB 1 IPOCTETUYHUX TPYIIL.

Tema 3.2. Kinemuxa  gepmenmamusnozo  kamanizy. MexaHi3MH
(dbepMEeHTaTUBHOTO KaTajli3y: 3 TOUKHU 30py €HEPreTUKH XIMIYHUX peakllii, 3 TOUKH 30py
IpoIleciB, M0 BiAOYBAIOTECA B AaKTUBHOMY IIEHTPl, MOJICKYJISIpHI MeXaHI3MHU
depmentatuBHoro katamizy. Kinetuka QepMeHTaTUBHMX peakiliii: aKTUBHICTb
(bepMeHTIB, 3aJIC)KHICTh IIBUIKOCTI (PepMEHTATUBHOT peakilii BiJl PI3MUHUX Ta XIMIYHUX
daktopi. PiBusaus JI.Mixaenica — M.Menren, [".JlalinyiBepa — JI.bepka, Xina.

AKTUBHICTb ¢epMeHTIB Ta ¢akTopu, IO ii BU3HAYAIOTh. AKTUBYBAaHHS 1
iHrioyBanHsa ¢epMeHTiB. [HriOiTOpH: 000pOTHI 1 HeoOopoTHi. Tumu iHriOyBaHHS
(dbepMEeHTIB: KOHKYPEHTHE, HEKOHKYPEHTHE Ta PeTPOIHTIOyBaHHS.

Tema 3.3. Pezynauia pepmenmamuenozo anapamy kKiimuunu. Perymnsiis
aKTUBHOCTI ()epMEHTIB: 3MiHA KUIBKOCTI MOJICKYJN (PEepMEHTY, MOCTYMHICTH MOJICKYI
cyocTpaty 1 KOepMEHTY, alloCTEpUYHA PETYJIAIis, PETyAllis 3a JOIMOMOIOK OLIOK-
O0inkoBoi B3aemonii, nUIIXOM (dochoputoBaHHA-IeHOCHOPUTIOBAHHS, PETYIAIIs
oOMexxeHnM TMpoTteonizoM. OpranocnenupivyHiCTh, BHYTPIITHBOKIITUHHA JOKaIi3allis
dbepmeHTiB.

Po3ain 4. Biraminu. Tema 4.1. Bimaminu i mikpoenemenmu: ix poav y
¢ynuxyionyeanni pepmenmis. Knacudikariisi BiTaMiHIB Ta 3arajibHa XapaKTEPUCTHUKA.
XKupopozuunni Biramiam (rpynu A, E, K, D, F, y0ixiHoHu): XiMi4Ha mpupoja,
OioJorivHa POJIh Ta PO3MOBCIOKEHICTD B MPUPO/I.

Bonopo3uunni Bitaminu (PP, P, C, H ta rpyna B): ximiuna npupoma, 6iomorigyna
POJTb Ta PO3MOBCIOKEHICTH B PpUpO1i. MeToau BU3HAYCHHS BITaMIiHIB.

Mikpoenementu: @epym, Kynpym, [lunk, Manran, Kobanet, Cenen touio ta ix
poJib Y (QYHKIIOHYBaHH1 ()EPMEHTIB.

Po3ain 5. HykueinoBi kuciaoru. 7Tema 5.1.byooea ma eracmueocmi
HyKneinoeux kuciom. IlyprHOBI Ta MIpUMITUHOBI a30THUCTI OCHOBU. Hykieo3uaum Ta
Hykineotuau. Omironykineotuau Tta noninykiaeoruan. JIHK: OGiomoriuna ¢yHkiis,



OynoBa (nepBUMHHA, BTOPUHHA Ta TPETUHHA CTPYKTypu), npaBuia E.Yaprada, ¢izuxo-
ximMiyH1 BinactuBocTi. [lopiBHsnbHa Xapakrepuctuka JJHK BipyciB, mpokapioOTHYHHUX Ta
eykapiotnyHux kiituH. JJHK miToxonpiii Ta xjaopomuactiB. I'eH, naniHApOM 1 IHTPOH.

Tunu PHK: OynoBa, BnacTuBocTi Ta 6i070T14Ha QYHKILIS.

Tema 5.2. Memabonizm nykneinosux kucnom. Katabonism Ta aHa0o0mi3M
MyPUHOBUX Ta NIPUMIAMHOBUX HYKJIEOTHU[IB. Perynsuis OloCHMHTE3y HYKJICOTHUIIB.
biocuntes JIHK: pepmentu perikaiii, mexanizmu periikanii JIHK B 6akTepianbHux
Ta €yKapiOTUYHUX KIITHHAX, EHEPTeTUYHUIN OallaHC MpolLecy.

biocuntes PHK: ctpykrypa 1 BnactuBocti PHK-momimepas, wmexanizmu
TPAHCKPUIMILIi B TPOKAPIOTUYHUX Ta €YKAPIOTUUHUX KIITUHAX (3B’ SA3yBaHHS (EPMEHTY 3
MaTpHUIICIO, 1HILIAIS Ta eJIOHTAlllsl, TEPMIHALIS Ta BUBUIbHEHHS ()EPMEHTY, JT03pIBAHHS
PHK-tpanckpunrin).

Po3gin 6. Metadoaizm OiikiB. Tema 6.1.3azanvni  winaxu  00OMiHy
aminokucaiom. 3araibHi  OUIIXM  OOMIHY  aMIHOKHCIOT:  TpaHCaMiHYBaHHS,
Ne3aMiHyBaHHs,  JeKkapOokcwitoBaHHsA. KiHIIEBI NpPOAYKTH a30THCTOrO0 OOMIiHY.
biocunrtes ceuoBunu. Eneprernunuit 6amanc mpouecy. OcoOnmMBocTi 00OMiHY OKpEMUX
aMIHOKHUCJIOT.

Tema 6.2.Fiocunme3 6inka. AKTUBALS aMIHOKHUCIOT 1 YTBOPEHHS aMiHOAIWJI-
TPHK. Crpykrypa ta ¢dynkuii pudocom. Tpancnopthi ta matpuuni PHK. Tlpobremu
KOAYBAaHHS Ta XapaKTepHI OCOOJMBOCTI T€HETHMYHOTO KOAY. MexaHi3M TpaHCISIIi:
HIIIAIis TPaHCHALIl, €JOHTaIllsl TMOJINENTUIHOTO JIAHITIOra, TePMIHAIS TPaHCIAIII.
[Tpornecinr. Eneprernunuit 6ananc npouecy. Perymsiis 6iocunte3y Oi1ka. [HrioyBanHs
OlocuHTE3y OLTKAa aHTHOI0THKAMH.

Po3ain 7. Byraesomu. Tema 7.1. byodosa ma enacmueocmi 8y2negoois.
bionoriuna pons ByrieBojiB. bynoBa ta kiacudikaiiis ByrieBodiB. Ctepeoizomepis Ta
TayTOMepiss ~ MOHOcaxapuaiB.  XIMI4HI  BJACTUBOCTI  BYIJICBOMIB:  peakiii
HaIlBaIlETaJIbHOTO TIIPOKCHIY, TIIPOKCHUIBHUX TPYyH, OKUCHEHHS Ta BIIHOBJICHHS.
Oxkpemi IpeICTaBHUKH MOHO-, OJIIT0- Ta MoJicaxapyIiB.

Tema 7.2. Memabonizm eyzneeodie. AHaepoOHE TIEPETBOPEHHS BYTJIEBO/IIB.
CnuproBe OponiHHsI. AepoOHe mepeTBOpPeHHs ByrieBoiB. LIk Tpu- 1 1uKkapOOHOBHUX
kucnoT (umkn Kpebca). AnmoTtomiunuii (TIEHTO3HHWMN) UK OKHUCHEHHS BYTJICBOJIB.
Eneprernynuii 6ananc mporecis.

biocuHTe3 ByrieBojiB. [ okoHEoreHe3. YTBOpPEHHS BYIJIEBOJIB B IIpoIlecax
dboTocunaTe3y. Peryimsiis MeTabomi3My BYTiIeBO/IIB.

Po3nin 8.Jlininu. Tema 8.1.Cmpykmypui komnonenmu ninioie. Jliminu (Buri
KUPHI KHUCIIOTH, BICK, HEUTpadbHI JMiau (TPUANMITIINEPOIH, €TePH XOJIECTEPOIY,
riikodinian), Gocdomimian, coinaromimign): Oymoa, kiacudikamis, (i3UKO-XIMIYHI
BJIACTUBOCTI Ta O10JI0T1YHA POJIb.

Tema 8.2 Memabonizm ninidie. Kataboii3zm KUPHUX KUCIOT: aKTUBAIIS KUPHUX
KHCJIOT, [-OKHMCHEHHS >XUPHHX KHUCIOT. EHepreTnuHuii OanaHC OKHUCHEHHS >KUPHUX
kucinot. Katabonizm docdomiminis

biocuHTe3 HacMUeHNX Ta HEHACUYEHUX KUPHUX KUCIOT: MEXaHI3MU NIEPEHECEHHS
anetun-KoA depe3 meMOpaHy MITOXOHJpPId, OI0CHHTE3 XUPHUX KHUCIOT. biocuHTes
TpuanuiriineposiB. biocuntes Qocdomimiais. BiocuHTe3 KETOHOBUX CIOJNYK.
BbiocunTes xonectepony. Perynsiist MmeTaboii3My JiMiIiB.



Tema 8.3.0cnoeni npunyunu opeauizauii oiomemopan. Cxnaax 1 Oyaosa
OionoriyHux MemOpaH. CTpyKTypHI KOMIIOHEHTH OiomeMOpan. Da3oBuil cTaH
MeMOpaHHUX JimiAiB. Ponp dimiAiB y peryidmii akTUBHOCTI MeMOpaHO3B’A3aHUX
(depmeHTIB. AcHUMETpisi KOMIOHEHTIB OioMeMOpaH. DyHKIIi O10JOrYHUX MEMOpaH.
VYyactb OioMeMOpaH B 0OMiH1 pEYOBHH Ta NMEPETBOPEHHI €HEPTi.

Po3ain 9. Bioenepreruka. Tema 9.1.0kucne ¢pocghopuniosanna. bionoriuni
Buaun eHeprii. Kommiekcu auxanpHOro Jjanuoora MiToxoHapid. Ilepenecenns
€JIEKTPOHIB MO JUXAJIbHOMY JIAHIIOTY MITOXOHIpid. CTpyKkTypa Ta BIIaCTUBOCTI
KOMIIOHEHTIB JIUXAJIBHOIO JIAHIIOra MITOXOHApiA. JIaHLIOTW MEepeHOCYy ENEKTPOHIB y
npokapioTiB (aepoOHI Ta aHaepOOHI YMOBH) Ta MITOXOHJAPIM pOCIUH. XeMIOCMOTHYHA
TEOpis TO€JHAHHS OKUCHEHHS Ta (ochOputoBaHHS B MITOXOHIpPIAX. MexaHI3MU
(YHKIIOHYBaHHSI TEHEPATOPIB IPAAIEHTY €JIEKTPOXIMIYHOTO MOTEHII1aly 10HIB BOJIHIO B
MITOXOH/APISIX TBAPHUH.

Tema 9.2. @omocunme3. OcHOBHI ysBIEHHS NMpo (otocuHTe3. DOTOCUHTE3 B
eyKaploTUYHUX  (OTOCHMHTE3YIOUMX  KIITHHAaX. DOTOCHCTEMH  XJIOPOIUIACTIB.
Oco0nuBOCTI (POTOCHMHTE3Y y MPOKapioTiB (LIMaHOOAKTEpid, MypnypoBUX OakTepiil,
3eNleHnX OakTepid — aHaepoOiB, rano OakTepiif). YdacTb 10HIB HATpil0 B MpPOIIEC]
NEPETBOPEHHS EHEePTii.

I'eneTuxka

1.MarepianbHi ocHOBM cmaakoBocTi. [Ipeamer, MeToau Ta icTOpis PO3BUTKY
reHeTuku. [Ipeamer i 3aBnanns renetukd. OCHOBHI €Taly PO3BUTKY FeHETUKHU. MeToau
Cy4yaCHUX TEHETHYHHUX JOCIIPKeHb. 3HAYEHHS TEHETUKH [IJIsi BUPIIICHHS MpobieM
O10TEXHOJIOT11, CEeJIeKIii, OXOPOHHU MPUPOIU, METUITUHHU.

bynosa ta ¢ynkiii xpomocom. KiitrHa ik OCHOBa CHaJKOBOCTI 1 BiATBOPEHHS.
KomitrHHI Ta HEKITITUHHI (HOPMHU OpraHizailii >XKMBOTO: aKapioTH, MTPOKAPIOTH, €YKAPIOTH.
Jlokasu poJi sipa 1 XpOMOCOM Y SIBUIAX CIaIKOBOCTI.

Kapiotun. Crnenudiunicts Mopdoiiorii 1 uncia xpomocoM. bymaoBa XpoMocoM.
3MmiHu B opranizarii Ta MOp¢osIorii XpoMOCOM IIiJ Yac MiTO3y Ta Meio3y. [lomBoeHHS
xpoMocoM. [TomiTenis. ['iraHTChKI XpOMOCOMH.

HyxneinoBi kuciaotu sk HOCIT reHeTH4HO1 iH(popmariii. Jloka3u reneTuyHoi poi
nykieiHoBux kucior. Crpykrypa JJHK 1 PHK. Mogems JJHK VYorcona i Kpika.
OyHKIIT HYKICTHOBUX KHCIOT Yy peamizaiii reHeTu4yHoi iHdopmaiii. Perumikarris.
MounekymnsipHa Ta HaIMOJIEKYJISIpHA OpraHi3allisi XpOMOCOM €yKapioTiB 1 MPOKapiOTiB.

Miro3, Meiio3, rameroreHe3. KiituHHMH 1wmkn 1 ¢asm Mirosy. Meio3 Ta
YTBOpPEHHS raMeT. [ eHeTruHa poib MITO3y 1 Mei03y.

Po3mHoxkeHHs1 oprani3miB. CtaTeBe pO3MHOKEHHs. be3crareBe pO3MHOXKEHHSI.
[ToHsATTS mMpo >KUTTEBUMM NHMKI. YepryBaHHS TraruioigHoi Ta aumuioimHoi a3z, ioro
3HAYEHHS Y JKUTTEBOMY ITUKJII €yKapioTiB. AMQIMIKCUC Ta armoMiKCcHC. Y CHaJKyBaHHS
MIPY PI3HUX TUTIAX ATIOMIKCHUCY.

2. 3aKOHOMIpPHOCTI yCNIAIKYBAHHS TA NPUHIUIHU CHAAKOBOCTi. MoHOTIOpUAH1
Ta MOJITIOPUAHI CXpENlyBaHHA. 3aKOHOMIPHOCT! YCHAJIKyBaHHS MPU MOHOTIOpUTHOMY
CXpellyBaHHI, BIIKpUTI MenaeneM. Auielnl ik CTPYKTYpHI PI3HOBUIHOCTI reHa. Tumnu
B3a€MO/I11 ajeIbHUX T'eH1B. MHOKUHHUHN anenisM. PakTopiajbHa TimoTe3a CrmagKoBOCTI
I".Menpens Ta npaBuiIoO YUCTOTU rameT, chopmynboBaHe ¥Y.bercoHoM. ['OMO3UTOTHICTD



1 rerepo3uroTHicTb. IloHATTS Tpo reHotun u ¢eHoTun. CTATUCTUYHUN XapakTep
PO3IIETICHHS.

3aKOHOMIPHOCTI YCMAJKyBaHHS B [JU- Ta NOJITIOPUAHUX CXPEIlyBAHHSIX.
3HaueHHsS MEWOo3y B peaiizaimil MpaBWiIa YHCTOTH TaMeT Ta 3aKOHY HE3aJeKHOTO
yCIIaIKyBaHHSI.

YMOBH, sKi 320€311eUyI0Th Ta JIMITYIOTh BUKOHAHHS 3aKOHIB Menpens.

B3aemonis HeallenbHUX TeHIB. MOHOTEHHE Ta TIOJITC€HHE YCITaJKyBaHHS.
[InefioTponiHa (MHOXXHMHHA) i TeHiB. Tumu B3aeMoAll HealnelbHUX TeHIB. [ 'eHu-
Moaudikaropu. OcoOIMBOCTI yCHaJAKyBaHHS KUTbKICHUX O3HAK.

VYSBIIEHHS MPO TCHOTHII SIK CKJIAJIHY CUCTEMY aJICJTbHUX 1 HeaJIeTbHUX B3a€EMOJIIN.
[leHeTpaHTHICTH Ta €KCIIPECUBHICTb.

XpOMOCOMHE BHU3HAYCHHS CTATi 1 yCcmaJKyBaHHS O3HAK, 34CIUICHUX 31 CTATTIO.
CrareBi XpOMOCOMH, TOMO- Ta TreTeporaMeTHa CTaTh, THITM XPOMOCOMHOTO BU3HAYCHHS
cTaTi. YCHaJKyBaHHS O3HAK, 3YSTUICHUX 31 CTATTIO. Y CIIaJIKyBaHHS MIPH HEPO3XOKCHHI1
cTaTeBUX XpoMocoM. Jlo3oBa kommeHcalisi TeHiB X-xpoMocoMu. O3HaKu, OOMexeH1
CTaTTIo.

Tunu, MexaHi3MH Ta 3HAYCHHSI KPOCHUHTOBEPY. XPOMOCOMHA TEOPisl CIIaJKOBOCTI
T. Moprana. Kpocunroep. Tunu KpocuHroepy. MITOTHYHHII KPOCHHTOBED.
['eneTnuHi KapTu, NMPUHIMUIK iXHBOI OynOBM B eykapioTiB. IHTepdepenuis, ii Tumu.
MoJtekynsapHUil MeXaHi3M KpocHHroBepy. I['eHHa koHBepcis. LluTosoriduni kapTu.
CrmiBcTaBieHHS TEHETUYHUX Ta LUTOJIOTTYHMX KapT. daxTopu, 110 BIJIMBAIOTH Ha
YacTOTYy KPOCHUHTOBEpY. 3HaUYE€HHS KPOCUHTOBEPY K OJHOTO 3 MEXaH13MIB BUHUKHEHHS
KOMOIHATUBHOT MIHJIMBOCTI.

3aKOHOMIPHOCTI HEXPOMOCOMHOTO yCHaJKyBaHHS. 3aKOHOMIPHOCTI
HEXPOMOCOMHOTO yCHaJKyBaHHsA. MatepuHcbkuii edext uuroruiasmu. [lmactumna
CIAaJKOBICTb. MirtoxoHpiaJlbHa  CHAJIKOBICTb. IIuTonna3sMaTiyHa  4YOJIOBIYaA
CTEPWIBHICTD Yy pociauH. [HdekIiiH1 ¢pakTopH Mo3asaepHoi CaKOBOCTI.

Bzaemonis simepHux Ta mo3asAepHuUx TeHiB. [IoHATTS mpo Kepywouy cHCTEMY
KJIITUHU. 3HaYEHHS BUBYCHHSI HEXPOMOCOMHOTO YCIaKyBaHHS.

Oco0nuBOCTI ycnagkyBaHHs y mpokapioTiB. OpraHizailisi T€HETUYHOTO amnapary
Oaxtepiil. ['eneTnuna pekoMOiHalig y mpokapiotiB. Kon’toramisa y 6akrepiit. CtaTeBuii
dakTop y KHIIKOBOi TaNIM4YKH, WOro poib. [eHeTMuHa peKoMOiHAIisS TpH
TpancopmMmarii. Tpancaykiis y 6akrepiii. Buxkopucranns ko’ toraitii, Tpancdopmartii
Ta TPAHCAYKIIl JUIsi TEHETUYHOTO KapTyBaHHS. YSBICHHS PO IUIA3MIAH, €IMICOMH,
MITpyIo4i eIleMEHTH TeHoMma (i1HCEpIIiifHI MOCIiJOBHOCTI, TPAHCIIO30HU), IXHS POJIb Y
nepeHeceHHl reHeTHdHoi iHdopmarii. YcnaakyBanHs uepe3 iHdexiro. [lmazmigne
yCTaIKyBaHHS.

3. MinnuBictb. Tunu wmimmmBocTi. CragkoBa MiHIMBICTE. [loHATTS TmIpO
CIaJKOBY 1 HECMaJKOBY MIHIMBICT. Mopaudikaiiiaa MiHmuBicTh. KomOiHaTHBHA
MIHJIUBICTh, MEXaHI3MH 1i BHHUKHCHHS, pPOJb y €BOJIOMmII 1 cenekiii. MyrariiHa
MiHIUBICTh. MyTatiiina teopis I'. ne @piza. Knacudikamii myranii. CrioHTaHHHN Ta
1HAYKOBaHUI MyTal[liHUM mpo1ec.

I'enni 1 xpomocomHi wmyrtamii. Kiacudikamiss reHHUX MyTaiii. 3arajibHa
XapaKTEPUCTHUKA MOJICKYJISIPHOI MPUPOAM BUHUKHEHHS TeHHUX myTaiii. Knacudikaris
XpPOMOCOMHHUX TepeOyJI0B Ta MEXaHI3MH iX BHUHUKHEHHS. OCOOJMBOCTI MEM03y IpH



PI3HHUX THUIIaX XPOMOCOMHUX NepedyaoB. EdekT monoxeHHs reHa. Brumms pi3HUX THITIB
nepedy10B Ha JKUTTE3AATHICTh OPraHI3MIB Ta iX 3HAYEHHS JIJIs1 €BOJIIOLIT TEHOMIB.

I'enomui wmytanii. ['eHOMHI 3MIHM: TOMIIUIOIAISA, TaruIoiAls, aHEyIUIOiAls.
MexaHi3MU BHHHMKHEHHS, OCOOJIMBOCTI MEHO3y Ta XapakTep YCHAJAKyBaHHAIN IpHU
PI3HUX THIAX T€HOMHHUX MYyTalliid. ABTOIMOJIIIIOTIA, AJOMOMIILIOiNisS. Bukopuctanus
MOJTITUIOITIB, TAIIOi/(IB, AHEYILIOIIB Y CEJEKIITHOMY MpoILeci.

['eneTnuH1 MpoLieCH HA PIBHI OpraHi3My Ta MOMYJISLII.

I'enetnka po3BUTKY. OHTOreHe3 fAK peati3alisi CHaJKOBO JAETEPMIHOBAHOI
nporpaMu po3BUTKYy. CTaOUIbHICT, TeHOMa W audepeHiliaibHa aKTUBHICTh TEHIB Y
npoiieci  1HAWBIAYalbHOTO  PO3BUTKY. TkaHuHOcmenu@iyHa AaKTUBHICTH T'EHIB.
ODyHKITIOHAIBHI 3MIHH XPOMOCOM Yy OHTOTeHe3l. PakTopu, 10 BHU3HAYAIOThH IPOSB
O3HAaK Y OHTOT€HE31.

[lonmynsuiiiHa Ta eBooIiiHa reHeTrKa. [IOHATTS Mpo YacTOTH IreHiB 1 TeHOTHUITIB
B nonyisuii. 3akoH Xapai-BaiinOepra, MOXIJIMBOCTI HOr0 BUKOpUCTaHHA. ['eHeTMYHA
TeTEPOTCHHICTh TomyJAlid. dakTopu JIHHAMIKA TEHETUYHOTO CKJIAJy TOITYJISAINi.
[loHATTS TpPO BHYTPIIHBOMOMYJIALINHUN TeHETUYHUM TOMIMOP(PI3M 1 TeHETUYHUU
TATap. 3HAYCHHS TCHETUKH TMOMYJISAILIA I MEIUYHOI TEHETUKH, CEJICKIlii, BUPIIICHHS
npoOieM 36epexxeHHs reHopoHAY 1 6iochepu.

4. MogaexkyJsipHa oprasizanisa reHeTudHux mnpoueciB. Ctpykrypa 1 QyHKIii
reHa. PO3BHTOK ysBIICHb TIPO CKJIQJHY OynoBy TeHa. @DYHKIIOHATBHUN 1
peKoMOIHAIIHHUKM KpUTepii anenizMmy. MHOKWHHUM allelizM.

I'en sx ommuung (yHkiii, onuHULS MyTamii Ta pekomOiHaiii. Tonka OymoBa
TeHIB Ta MOJICKYJISIPHO-TEHEeTHYHI MiAXoau B ii gociimpkeHHi. IlepexkpuTrs reHiB Ha
onuin ninsgaI JIHK. IHTpoH-eKk30HHA opraHi3allis TeHiB €yKapioTiB.

MonekynspHa oprasizaiiss TE€HOMIB. 3arajbHUN TMPUHIIMI  OpraHizarii
reHeTHYHOro Matepiany. [lapaMeTpu, 3a SKUMH XapaKTEpU3YIOTh OpraHi3allif0 TCHOMY.
I'enomu BipyciB. bakTepianbHi reHomu. I'eHomu eykapioTiB. Hykineocoma ta ii Oymosa.
Oco0MBOCTI KOMITAKTH3AIlii TEHOMIB IIPOKAPIOTIB Ta €yKapiOTiB.

HannmumkoBicTe reHOMY eykapioTiB. TUIu HYKJICOTHIHHMX TOCIIIOBHOCTEH, M0
TPAIUISIIOThCS B TeHOMI eykapioTiB. TawaemHi mnoBTopum mocmigoBHocTedt JIHK.
[Taniagpomu. Tenomepaza. Caremitna JIHK. Kiacrepu renis, nceBmorenu. CkiamHi
nokycu. Perymstopui nmocminoBHocti. Cneiicepu. [lonsatts nmpo O6ioiHpopMaTtuky abo
KOMIT IOTEPHY MOJICKYJISIPHY T€HETHKY.

MexanizmMu peanizaiii reHetudyroi iHdopmaiii. Tpanckpuniis. IIpomoTtopu 1
tepminaropu. TpanckpuntoH. Iluxkn JIHK-3amexxnoi tpanckpumiii. Ilponecunr
MEPBUHHUX TPAHCKPUNTIB. MexXaHI3MU CIUTACHHTY, albTepPHATHBHUN CIUIAHCHHT,
Tparccmacuar. Oco0auBOCTI pertikamii-Tpanckpumnilii reaomiB PHK-Bipycis.

Tpaucnsisa. MonexkynspHa opraHizairist puoocoMm. MexaHi3Mu TPaHCIISIII.

MexaHi3MHd KOHTPOJIFO Ta PETYISIi MOJEKYISIPHO-TCHETHUYHUX IPOIIECIB.
['eHeTnuHM KOHTPOJb 1 MOJICKYJSIpHI MexaHi3Mu perurikamii. [lodireHHnii KOHTPOITh
nporecy perurikamii. Cxema noait y pemumikauiiaid Buill. [IOHSATTS mpo peruiikoH.
Oco6nuBOCTI opraHizaiii Ta periikaiii XpoMocoM eykapioTiB. Cucrema pecTpuKIlli Ta
Mo udikarii.

[IpoOnemu cTabUILHOCTI TEHETUYHOTO MaTepiany. Tunu penapamiiHux MPOIECIB.
MexaHi3MU eKCUM3IMHOI 1 MOCTpervlikaliiHoi penapaiii. doropeakTuBamis Ta



penapatuBHuil cunte3 JIHK. Ponpb penapariitnux cucrem y 3a0e3nedeHH] TEHETUUHUX
MPOLIECIB.

'eHeTMUHUI KOHTPOJb MyTaUIAHOTO Tmpouecy. MexaHi3MU CIIOHTaHHOTO
MyTareHe3y, reHu MyTaTopu W aHTUMyTaTopu. MexaHi3M [ii aHaJOriB a30TUCTUX
OCHOB, a30THCTOi KHCIIOTH, aKpUJUHOBUX (PapO, BaXKKUX METAJIB Ta IHIIUX XIMIYHHUX
MyTareHis.

Pi3HOMAaHITHICTh MOJIEKYJISIPHUX MEXaHi3MIB peryisuii 1ii reHiB. OCHOBHI IIISAXHU
perymsmii  Tpanckpuniii. OnepoHHi cucteMu perynsnii. [lopiBHSHHS NPUHIMUIIB
peryssiii i TeHiB y MpoKapioTiB 1 eykapioTiB. TpaHCKPUMNIIHHO-aKTUBHUI XPOMAaTHH.
PerynsitopHa poiib riCTOHIB, HETICTOHOBUX OUIKIB, TOpMOHIB. OcOOJMBOCTI OpraHizaiii
PETYISATOPHUX 00acTeil reHoMa y eyKapioT.

[locTTpancKkpuMIIiitHi piBHI pEeTyJALili CUHTE3Y OUIKIB.

[TozaxpoMocomHi (akTtopu cnajakoBocTi. Po3mipu Ta CTpyKTypa MJIa3MiTHUX
JIHK. Pemikaris ma3smin Ta ii peryntoBanss. Knacudikaiisa miazmia. Pons mnasmia B
€BOJTIONIT OaKTepiit.

Mo6ineH1  TeHetwyHl enemeHntu (MI'E)  OGakrepit, iXx HOMEHKJIATypa,
po3mnoBciokeHicTh, OynoBa MI'E. IS-enementu. Brmue MI'E Ha excripeciro TeHiB.

TpaHcro3oHM €yKapioTiB, iX CTPYKTypHI Ta (yHKIIOHAIbHI OCOOJIMBOCTI.
Perpotpancno3onu eykapioTis.

Bukopucrtanus MI'E B reHeTMuHOMY aHaji3i Ta KOHCTPYIOBaHHI €YKapiOTiB.
[MToxomxenus ta eBosroriiine 3HaueHuass MIE.

5. TeHeTHKA SIK TeOpPeTHYHA OCHOBA cejeKlii Ta OioTexHosorii. ['eHeTHUH1
ocHoBu cenekiii. Cenexuia sk Hayka. [Ipeamer 1 meTonu mociimkeHHs. ['eHeTHKa sk
TEOpEeTUYHA OCHOBA ceJeKIlil. BueHHs mpo BuximHuii Matepian y cenekiii. [ToHsTTs mpo
copTt, nopoay, mraMm. OcoOIMBOCTI cenekIlii MikpoopraHizaMiB. CHCTEMHU CXpellyBaHHS
B CEJICKIIil poCciHH 1 TBapuH. Metoau no6opy. ['eHeTn4H1 MapKepu Ta iX 3aCTOCYBaHHS
y cenekiii. JlocarHeHHsI CBITOBOi CENEKIli Ta YCIIXH BITYM3HSHUX CEJICKIIIOHEPIB Y
CTBOPEHHI HOBHX BHCOKOIPOAYKTHBHHUX INTaMIB MIKPOOPTaHi3MiB, COPTIB POCIHH 1
IOpi/T TBApHH.

['eneTnyna 1H)KEHEpiss MIKpOOpraHi3MiB, pOCIMH Ta TBapuH. Mera Ta
Meromoioris reHetnuHoi imkeHepii. JIHK-rexnomorii. OCHOBHI HampsMH T€HETUYHOT
1HXKEeHepil MIKpOOpraHi3MiB, POCIMH Ta TBApWUH. 3HAYEHHS TEHETUYHOI 1HXKEHepil Jis
pPO3B’SI3yBaHHS 3ajlad MEIMIIMHHU, CUIBCBKOTO TOCIOJAapCTBa Ta OI10TEXHOJIOTII.
CorianbHi Ta €THYHI ACTIEKTH T€HETUIHOT 1HXKEHEii.

3aranbHa 0ioTexHOJI0Tis

1.IIpeamer Ta 3HaYeHHs1 0i0TeXHOJIOTIYHOI rajgy3i. BUuHUKHEHHS Ta OCHOBHI
eTanmyd pO3BUTKY OioTexHoiyorii. OcoOauBOCTI Ta BIAMIHHOCTI OIOTEXHOJIOTIH Y
MOPIBHSAHHI 3 IHIIUMU TEXHOJOTIYHUMHU TiponiecamMu (TexHonorisimu). baszoBa
tepminosorig. [Ipuanunu kinacudikaiii Ta mpukiIaau Kiacudikamii 010 TEXHOIOTTYHUX
BUPOOHUIITB.

Mikpo0Oiojoriuna MNpPOMHUCIOBICTh, SIK 0a3oBa CKJIagoBa YacTUHA CY4YacHOI
oiotexHosorii. Cpepu BUKOpUCTaHHS OI0CMHTETHUYHOI'O MOTEHI[Ialy MIKpOOPraHi3MiB.
["any3i 3acTocyBaHHS POAYKIIlTi O10TEXHOJOTTYHUX BUPOOHHUIITB.



[TpuHiunu crBopeHHst O10TexHOojorii. CydacHi Ta HOBITHI HAaPSIMKA PO3BUTKY
010TeXHOJIOT11 Ta 610TEXHOIOT1YHOT MPOMHUCIIOBOCTI.

OCHOBHI HAyKOBI HEHTPH Ta IPOMHUCIIOBI MIANPUEMCTBA TaTy3l.

2.biosoriuni arenTu OiorexHosorii. KniTuHu MikpoopraHi3miB, pPOCIHH Ta
TKaHWH, SK IPOMHUCIOBI HPOAYLEHTH O10JOTYHO aKTUBHUX pedoBUH. Cneuudika
KaJlyCHUX TKaHMH. BuOip ekcraHTaTiB, MIATOTOBKA 1 YMOBHM KYyJbTHBYBAHHS
130JIbOBaHUX KIIITHH, TKAaHUH Ta opraHen. PakTopw, MO0 BIJIMBAIOTH HAa CHHTE3 Ta
HAKOIMUYEHHSI METa0OJIITIB B KYJIBTYP1 130JIbOBAHUX KIIITUH 1 TKAHUH.

3anexHICTh MEeTabOMIYHOI aKTUBHOCTI MIKPOOPTaHi3MiB BiJ BIUIUBY (DakTopiB
OTOYYIOUOTO CEpelIOBHINA: TeMmmepaTypu, aepaiii, pH, ckmagy 1 KoHIEHTparii
KOMITOHEHTIB CE€peIOBUIIIA.

OCHOBHI BHMOTH [0 TPOMHCIOBHX Ta IMPOMHCIOBO-TIEPCTIEKTHBHUX
npoayuentiB  BAP, kpurepii BinOopy. I[IpuHuuMnM Ta OCHOBH METOJIB CEJIEKIii
POMUCIIOBUX IITAMIB.

3.JloxuBHi cepexoBuma B OiorexHosiorii. Krnacudikamis MNOXMBHHX
CEpEOBUII, 1110 BUKOPUCTOBYIOTHCS Y 010TE€XHOJIOT1.

[Tinhip ckimagy MOXUBHOTO CEPElOBUINA, PO3pOoOKa TEXHOJOTIYHUX E€TarliB
KyJbTUBYBaHHS B 3aJIe’KHOCT1 BiJl MEXaHI3MIB peryisiii MeTaboMiuyHUX NUISXIB Ta
(1310JIOTTYHUX 0COOTMBOCTEN KIIITHH TPOMUCIIOBOTO IITaMYy.

CupoBunHa 0a3za OilorexHosorii. OCHOBHI JKepena TOJIOBHUX Ta MIHOPHUX
enemeHTiB. PoctoBi pakTopu. [lonepenHnku CUHTE3Y IUILOBOTO MPOAYKTY.

OcoOMMBOCTI MOXKMBHHUX CEPENOBUIN MJisi KyJIbTUBYBAaHHSA KIITUH POCIUH Ta
TKaHUH.

[TpuHIIMTIN CTBOPEHHS MOXXUBHUX CEPETOBUIL, BUMOTH 10 KOMIIOHEHTIB.

4.Acentuka B OloTexHOJOriYHiIH mnpomuciaoBocTti. I[lonarTs ‘‘acenrtuka”,
“crepwibHICTD”, “KOHTaMiHamis”. BrumB cTtopoHHbOi Mikpodyopu Ha €(EeKTUBHICTH
nporiieciB 0iocuHTe3y. CriocoOu MIATPUMKH aCENITUYHUX YMOB.

Cnocobu iHakTMBalii KOHTaMiHytouoi Mikpodiopu. Crnocobu crepumizamii
oOyalHaHHS, TOXXMBHUX CEPEIOBHUIN Ta IOBITps. I[HaKTHBAIlS MIKpOOpPraHi3MiB Ta
pyHHYBaHHS XIMIYHUX CTIOJIYK ITiT Ti€r0 (DI3UYHUX Ta XIMIYHUX (AKTOPIB.

Kinetnka crepumizamii. Po3paxyHok eQeKTHUBHOCTI TepMIYHOI cTepuiizamii
pinuH. Moaens aktuBoBaHuX criop Xemdpi, meton Piuapsca, teopis [erinmopdepa i
Xembpi. [lepiogumanmii crioci6 creprutizanii. besnepepBHuii criocid crepumizarii.

Bubip onTuManbHUX TEXHOJIOTTYHUX MapaMeTpiB TEPMIYHOI cTepUITi3aiii.

5.0cHoBHI THIIM cTajdiil 0i0TeXHOJIOTIYHOro npouecy. THUNOBI TeXHOJIOTiYHI
pimienns B OiotexHosorii. Cranii OloTexHOJOTTYHUX BUPOOHHUITB. Ilimrorosdi
(mepeadepMeHTarIiiHl) TPOIecH, KyJbTUBYBAaHHS O10JOTIYHMX areHTIB, BUIUICHHS Ta
CTaHAapTH3aIlii O10JOTIYHO AKTHMBHUX PEUOBHMH. Y3arajlbHEHa cxema Ol0TeXHOJOTTYHHX
BUPOOHHUIITB.

TexHomoriyni 3acaau caHiTapHOT MIATOTOBKKA BUPOOHUITBA. [liqroroBka, mMuiika
Ta cTepuIIi3allisa 00JaTHaHHS Ta KOMYHIKaIIii.

[TinroToBKa MOKUBHUX CEPEIOBUII JIJIT BUPOOHUIOT0 O10CHHTE3Y: 30epiraHHs Ta
JI0O3yBaHHSI KOMITOHEHTIB IMOXXHWBHOTO CEPEIOBUINA, CIIOCOOM CTEpHII3allii MOMKUBHUX
cepenoBuill. KOHTPOJb SIKICHUX MOKAa3HUKIB MOKUBHUX CEPEAOBHUIII.



[TociBuuit Matepian. OnepkaHHsI MOCIBHOTO Martepially IJis MOBEPXHEBOTO Ta
INIMOMHHOTO KYJbTUBYBaHHA. My3eiiHl KyJbTypH, poOoUl mapTii ITaMiB-IPOAYLIEHTIB
BAP.

[linroToBKa TOBITPS MJIS TEXHOJOTTYHOro mporecy. Po3paxyHok mnotped
KynbTypu nmponynenta BAP y po3umHeHomy kucHi. Crocodw OYHMINEHHS Ta
cTepuiizamii MOBITpA s  OIOCMHTE3y Ta BUPOOHUYMX NpHUMIIIEHb. THIOBI
TEXHOJIOT1YHI puiiomu ctepuiizauii noBiTps. [losiTpsui ¢puibTpu. [lpunuunu Budopy
GuUIbTpyIOUMX MaTepiaiiB NOBITPSHUX (uIbTpiB. OuiHKa €()EeKTUBHOCTI OYMCTKH Ta
cTepuiizaiii noBiTps. KoHTposib €peKTUBHOCTI OUUCTKH Ta CTEPUIII3AIllT OBITPSL.

TexHomoriyHa cxemMa OTpHUMAaHHS CTEPUIBLHOTO TOBITPSI.

6.KyabTuByBaHHs MikpoopraunizmiB. IloBepxHeBuil Ta rauOMHHUI criocoOu
KynbTUBYBaHHS. [lepionnunuii Ta 6e3nepepBHUil mpouecu O6iocuHTe3y. OCoOIMBOCTI,
nepeBaru, HeJJoJiKu Mpu oTpuMaHHi BAP.

®epmentepu. Knacudikamis  ¢depmentepiB. I[lpuHuunu BuOOpPY THIOBOTO
dbepMeHTaIiitHoro o6JiaTHaHHS.

OcoOaMBOCTI TEXHOJOT1M 3 BAKOPUCTAHHIM HAaTUBHHUX Ta IMOOUTI30BaHUX KIITHH
MikpoopranizMmiB. Oco6IMBOCTI 00JaTHAHHS JJIsI KYJIbTUBYBAHHS MIKPOOHUX KYJBTYD.

[TiHoyTBOpEHHS Ta HOTO PETYIIOBaHHS B TPOIecax MTHOWHHOTO KYJIhTHBYBAaHH.
[IpyurHM TIHOYTBOPEHHS Ta HOro BIUIMB Ha e(QEeKTHBHICTH OilocuHTE3y. Meroau
MIHOPETyJIOBaHHS: XIMIuHI, (PI3W4HI, MeXaHI4HI Ta KOMOIHOBaHI. XapaKTepUCTUKA
MIHOTACHUKIB, 110 BUKOPUCTOBYIOTHCSA Y IPOMUCIOBOCTI.

[lepioguyHe KyJabTHUBYBaHHA 1 HWoro rpadiyHa iHTepnperamis. [nuouHHE
KyJIbTUBYBaHHSI B ileasibHOMY OiopeakTopi mnepiogudHoi mii. JloricthuHa KpuBa, SK
OpUKIA] OJHOMapaMeTPUYHOI Mojedi pO3BUTKY Tmonmyssiii. ba3oBi kiHeTHYHI
MOKa3HUKH MEPI0IMYHOTO KYJIbTUBYBaHHA. KiHeTHKa yTUiizallii cyocTpaTy 1 yTBOPEHHS
METa0OITIB B MEPIOAUIHOMY PEKHUMI KyJIbTHBYBaHHsS. [luTOoMa IIBHUIKICTH POCTY,
€KOHOMIuHI KoedimieHTH, BUXig OloMacu, CTYIiHb BHKOPHCTaHHA CyOCTpary,
IPOJYKTUBHICTh OiocHMHTE3y, (pi3ionoriuHa IMiHHICT cyOcTpaTty. MaremaTtudHe
MOJICJTFOBAaHHS POCTOBUX TMpolieciB. Mojenb eKCrmoHeHIIHHOro pocTy. KiHeTnuHi
piBHsiHHS MoHo, @epxronbcTa-Ilipna-Pina, Ennproca ta iHmI.

KineTtnka 30amancoBaHoro pocty. ba3oBi KiHeTHYHI MMOKAa3HUKMA Ta MaTeMaTUYHI
MOJIeNli  HamiBOE3MepepBHOTO Ta  OE3MEePEepBHOTO  PEKUMIB  KyJIbTUBYBAaHHS.
Knacudikariss Oe3nmepepBHUX CHUCTEM Ta METOAM KEPyBaHHS HHMH, MaTepialbHUN
Oamanc o 0iomaci Ta cyoctpary. Camoperysilist 0e3nepepBHUX CUCTEM. XEMOCTaTHI,
TypOIiOCTaTHI Ta I1HINI CHUCTEMH KepyBaHHSA O€3MEpepBHUMH TpollecaMu O10CHHTE3Y.
KynpTuBYBaHHS B cHCTeMi 3 JEKUTbKOX ijeanbHUX OiopeakTopiB. bamanc Oiomacu Ta
cyOcTpaty y 6arapei 6e3nepepBHUX XEMOCTATIB.

TexHomoriyHa peanizairisi THIIOBUX CITOCO0IB 6€3MePEePBHOTO KYIbTHBYBAHHSI.

7. KyabTHUBYBaHHfI KJIITHH TKAHMH Ta KJIITHH pocauH. Oco0auBOCTI
010TEXHOJIOTIYHMUX TIPOIECIB HA OCHOBI KYJbTHBYBAaHHS POCIMHHHX Ta TBaPUHHUX
kinitud.  CycneHs3iiiHl  KyJnbTypd, YMOBH 11X OTPUMaHHA Ta BHUPOIIYBaHHS.
KynpTuBYBaHHS KadyCHHX Ta CYCICH3IMHHUX KYJIbTYyp 3 METOIO OJIEpXKaHHS MPOIYKTIB
BTOPUHHOI'O CUHTE3Y (aJIKaJI01A1B, MIIKO3UAIB, €(ipHOI 01, CTEPUHIB).



Crneundika KalyCHUX TKaHUH. BuOip ekcCruiaHtariB, MIiATOTOBKAa 1 YMOBH
KyJbTUBYBaHHS 130JIbOBAaHUX KJIITHH, TKAaHUH Ta opraHen. Dakropu, 1m0 BIUTMBAIOTH Ha
CUHTE3 Ta HAKONMMYEHHS METa0O0JIITIB B KYJbTYp1 130JIbOBAHUX KJIITUH 1 TKAaHUH.

Oco0nuBocTi 00naaHaHHS U1 JIaOOPAaTOPHOIO Ta MPOMUCIOBOTO KYJbTUBYBAaHHS
130JIbOBAaHMX KJIITHH 1 TKAaHUH.

8. TexHouoriyHi mpouecu BHILICHHS, OYMINEHHS TAa CYWIKH HPOAYKTIB
Oiocunre3y. I[IpuHIMIIM Ta TUMOBI TEXHOJOTIYHI PIMICHHS BUIUICHHS I[LIbOBUX
MpOoAyKTiB OiocuHTe3y. OOIpYHTYBaHHS Ta BUOIp CIIOCOOIB BUILJICHHS B 3aJIEKHOCTI B1]T
XapaKTEPUCTUK MPOIYKTY Ta MICIIsl HOTO JoKaTi3arlii.

CnocoOu KOHIIEHTpYBaHHS Olomacu: BIJICTOIOBaHHsS, (ioTallis, OCaJKEHHS B
NOJI1 ITYYHO CTBOPEHUX IpaBITAllIiHUX CHUII.

Cnocobu po3auieHHs TBepAoi Ta piakoi (a3 KyJIbTypalbHOI  PIAMHM:
bineTpyBaHHs, UeHTpu(dyryBaHHs, cemnapyBaHHs. llomepenns o0poOka KIITUHHUX
cycrnensiid. EkcTpakiiist IbOBOTO MPOJIYKTY.

MemOpanni  Metomu: jgiamis, enekrtpoxianiz. bapomemOpaHHiI crmocoOu:
MIKpOo UIbTpaLlis, yAbTpaLUIbTpallis, 3BOPOTHUN OCMOC.

Metonu ocapkeHHs! OUIKIB: OpraHIYHUMU PO3YMHHUKAMHU, COJISIMHU, BUOIPKOBOIO
pH-ta T-nenatyparti€to, B 130€JI€KTPUYHINA TOYIII.

Po3paineHHs Ta oYMIIEHHS IPOAYKTY METOAaMH aJICOPOIIii.

OtpumaHHs KiHIIEBOI POPMU MPOIYKTIB MIKPOOHOTO CUHTE3Y.

Crabinizarisg npoaykty. HamoBHroBaui ta crabinizaTopu akTuBHOCTI BAP.

TepMouyTIMBICTh Ta KCEPOUYTIMBICTh MPOAYKTIB OiocuHTEe3y. CrocoOu CyIKu
npoayKTiB. Bakyym-BHUCYITyBaHHS, pPO3NWIIOIOYA Ta cyOniMaiiiiHa cymika. BuOip
croco0y B 3aJIEKHOCTI BiJl XapaKTEPUCTUK CyOCTaHIIii, III0 BUCYIIYETHCS, Ta BUMOT 10
TOTOBOTO MIPOJYKTY.

ToBapni hopmu npoaykTiB 6iocuHTe3y. DacyBaHHs, MaKyBaHHS, 30epiraHHs.

KoHTpons y BUPOOHHIITBI TPOAYKTIB OIOCHHTE3y. BHIW KOHTPOJIO, TOUYKH
KOHTPOJIIO, SIKICTh MPOTYKITI.

9.3acTocyBaHHsI MIKpPOOPraHi3MiB B mpouecax OYMCTKH MPOMHMCJIOBHX
BiaxoaiB. IlpuHnumu BHOOpPY cucTeMH O10J0TIYHOI OYMCTKH PIIKHUX IMPOMHUCIOBUX
BIJIXO/TIB.

TumoBi cxemMu OYHCTKMA MPOMHCIOBHUX CTOKIB (aepoOHiI 1 aHaepoOHI cmocobu
OYUCTKH CTOKIB).

10. Tpaguuiiini 6ioTexHonorii. 3araapHa XapakKTepUCTUKA TEXHOJOTIT OLIKOBO-
BitaminHNX KOoHIeHTpaTiB (BBK). OcHOBHI mpoaytieHTH, 0COOIUBOCTI BUPOOHHUIITBA Ta
BUJIIJICHHS TIPOJIYKTY.

OcoOnMMBOCTI TEXHOJIOTiT OTpPUMaHHS OPraHIYHUX KHUCJIOT. TeXHONOTIdHI
MPUHITAITHN, BUAN TOBAPHUX (POPM.

Mikpo6iosoriyHui Crocid OTpUMaHHS aMIHOKUCIOT. OCOOIMBOCTI TIPOIYIICHTIB
Ta TEXHOJIOTTYHUX PEKHUMIB.

MikpoOionoriune  BUpOOHUUTBO  (PepmeHTHUX  mpemnapariB.  CrnocoOu
KyJbTUBYBaHHSA NMpoAYyLeHTIB. HOMeHKIaTypa, akTUBHICTb LIUJIBOBUX MPOJAYKTIB.

Oco06aMBOCTI TEXHOJIOT1T OTPUMaHHSI aHTUOI0TUKIB MIKPOOHUM CHUHTE30M.

3aneXHICTh TEXHOJOTTYHOT CXEMU Bl MPU3HAYEHHS IIUTLOBOTO MPOIAYKTY.



IIpouecu i amapatu 0i0TeXHOJIOITYHUX BUPOOHHUUTB

Beryn. Krnacudikaiis O10T€XHOJOTIYHMX TPOILIECIB 32  TEXHOJOTTYHUMU
O3HaKaMu, CIOcoOM iX peanizailii. 3arajgbHi METOAM OI0TEXHOJIOTII Ta amapaTtypa s
npoueciB 010CUHTE3Y.

1. Peanizamis npoueciB OiocuHTedy. CraTtuka mpoleciB OlOCHHTE3Y.
Po3zpaxyHok  MarepianibHMX ~ OanaHciB  mporeciB  OiocuHTe3y.  [HTerpanbHi
CTEX10METPUYHI1 PIBHSIHHS IPOLIECIB .

MatemaTu4Hi MoJe1 pocTy 6010Mac 1 CHHTE3Y UUIbOBUX MPOIYKTIB.

Po3paxyHok o00’emiB (epMmeHTaliiiHOi amapaTypu 3a MojensiMu ManbTyca,
Momno-lepycamimcpkoro, @epxronbcTa y TMEpIOAUYHUX TpoIlecax, a TaKOXK
Oe3nepepBHUX Tpoiecax (0JHO- 1 0ararocTyrneHeBe TOMOT€HHE KYJbTHBYBAaHHS,
BiJl”€MHO-I0JIUBHUH CIOCI0, KYJIbTUBYBAHHS 3 PEIUPKYIISIIE€I0 OioMacH).

Po3paxyHok TerioBoro egexra 610CHHTE3Y .

Po3paxyHOK TemioBOi MOTYKHOCTI, LI0 BHUHUKAE MpU  CUHTE31 Olomacu
(BU3HAUEHHSI TEIUIOBULICHb, 0 BUHUKAIOTH IMPU CHUHTE31 Olomacu, y CTaTHI 1
JTUHAMMIT]).

2. TensoBuii edexkT Big mnepeMillyBaHHSI KyJbTYPaJbHOI piauHm i
PO3paxyHOK MOTPiOHOI MJIoIi Ten1000MiHy. ExcriepuMeHTallbHI METOIM BU3HAYCHHSI
TETUIOBOT MOTY)KHOCTi. PO3paxyHKOBUI METOJ] BHU3HAYCHHS TEIUIOBOI MOTYKHOCTI, IO
nepeaacThCsl KyJIbTYPAIbHIN PIIMHI BiJ] IEPEMIITYBaILHOTO MIPUCTPOIO HA OCHOBI HOTO
pO3paxyHKy 3ajeXHO Big mnoTpedu B KucHI. [IHeBMaTthuHe mepeMilTyBaHHS:
Po3paxyHok eHeprii, 1m0 mepeAaeTbcsi Ha TMepeMilllyBaHHS 3 Ta3oBo0  (a3oro.
MacmraOyBaHHS TTPOIIECIB ITepEeMilTyBaHHS.

Tunu Ta po3paxyHOK TEIJIOOOMIHHUX NpHUCTPoiB (epmentepiB. Ilopsgox
PO3paxXyHKy TEIUIOOOMIHHOTO MPUCTPOIO hepMEHTEPA.

3. OcobauBocTi MacomepeHeceHHSl KHCHIO mix 4ac OiocumHTe3dy. Cxema
TPAHCIIOPTY KHCHIO 3 TIOBITPSA Yy KIITHHY. PIBHSHHA MaTepiaibHOTO OajaHca
dbepMeHTepa 3a KUCHEM 1 Horo po3B’s3aHHs. BIIMB KOHIIEHTpaIlii KHCHIO HA IMIBHAKICTh
pocTy MikpoopraHi3aMiB. [IOHSATTS Npo KpUTHUYHY KOHICHTpaIlil0 KucHio. Ilnsaxu
iHTeHcudikaii mporecy OiocopOrii kucHIO. MeToau BHUMIPIOBaHHS KOHIICHTpAIlii
po3urHeHOTO KHCHIO. OO0’eMHUI KoedillieHT Macomepenadi 3a KHCHEM i 4ac
KyJIbTUBYBAaHHS MIKPOOPTaHI3MiB, €KCIIEPUMEHTAIbHI METOAM WOT0 BHU3HAYCHHS
(IuHaMIYHUW, IHTETpaldbHUM, OanaHcOBWiA, JerasyBaHHs, cyinbdiTHHIT). Yac
roMoreHizaiii. Mikpo- 1 MakporniepeHeceHHs. BmuB nmutoMoi moBepxHi KOHTaKTy (a3
(raz-piguHa, piIMHA-KIITHHA) HA MBUAKICTH copOImii  kucHio. OcoOauMBOCTI
MacomepeHeceHHss mix  4Yac  OapOoTakHoi  aeparii 1  ITHEBMOMEXaHIYHOTO
nepeminryBanas. Kputepii macmtabyBanHs (pepMeHTATOPIB.

4. Tlependepmenrtaniiini npoueaypu. TumoBa amapaTypa uisi MiATOTOBKH
MOKUBHUX CEpPEJOBUIN. THUMOBE OOJaAHAHHS IS TPAHCHOPTYBAHHS 1 JO3YBaHHS
cunkux MarepiamiB. OOnagHaHHS Il TPAHCHOPTYBaHHS 1 JJO3YBaHHS PILAKHAX
Marepiais.

Crepunizaniiiai npouenypu. TeopeTHudHi OCHOBH 3aru0esi MIKpOOPTaHi3MiB y
MpOIIECl TEIIOBOro 0O0pOoOJeHHsI MOXXUBHUX cepenoBulll. [lepioanuna 1 Oe3nepepBHA
CTepHITi3allisl.



[HxeHepHa peainizanis crnocoOiB cTepuii3allii anapaTypu Ta KOMyHikyii. BuOip
niHli YHC 1 TexHONOr4H1 po3paxyHKHU JiiHIi. AnapaTypa Uil CTepuiiizalii MoXKUBHUX
CepeloBUL, 1110 BUKOPUCTOBYIOTHCS JJIs IOBEPXHEBOI (PepMEHTAIli].

Mertonu crepwiizanii TOBITPS MiA Yac KyJbTHBYBaHHS MIKPOOPIaHi3MiB.
Po3paxynok norpe6 kynbrypu npoayueHta BAP y po3unnenomy moBiTpi. MexaHizMu
3CilaHd YacCTUHOK, K1 3a0e3MeuyloTh TOHKE OYMINECHHS TOBITPA: I1HEPUIMHUIMA,
nudy3iiHuNA,  3aXOIUICHHS,  CEJAMMEHTallis,  eJIeKTpoocakeHHsA.  Po3paxyHOK
KOe(DILIEHTIB OCaKEHHS JJI1 PI3HUX MEXaHI3MIB OcaJKeHHS. Tunu (QuIbTpyBalIbHUX
MarepiaiiB I cTepuiizalii MmoBiTps, iX BuHOIp. Po3paxyHOK BHCOTH HaOWBHOI'O
¢uibTpa ANIA cTepuiIizalii MOBITPS 3aJEXKHO Bl OOpaHOro KPUTEPI0 CTepHIIi3alii,
(GUIBTPYBaJBbHOTO MaTepiany 1 MIBUAKOCTI pyXy MoBiTps y GuibTpl. Amaparypa s
cTepuTi3allii aeparifHoro MoBITPS.

BupornryBanHs mociBHOTo Matepiany. AnapaTs JJisl BAPOIYBaHHS iHOKYJISATY.

5. OcHOBHi KOHCTpPYKUiiiHIi cxeMH ¢epMeHTaLiiiHOI amapaTypu.
OdepmenTaniitie  obmagHaHHsA. Tumm  QepmeHTepiB 32  OCOONMBICTIO  MPOIECY
6iocunTe3y. Knacudikamis ¢pepmeHTepiB 32 KOHCTPYKITIEIO, CIIOCOOOM BBEJICHHS €HEPTii
Ta TepeMilllyBaHHs. PeakTopu ijeanpHOro 3MillyBaHHS 1 BUTHUCHEHHA. KOHCTpyKIIii
(GepMeHTepiB  €MKICTHOTO THIy 3  EJIEKTPONEPEMIlIyBaTlbHUMHU  TPUCTPOSMHU.
depMeHTEpH 3 MHEBMATHYHUM MEPEMIITYBaHHAM. [HIIN KOHCTPYKIIIT epMeHTEepIB ISt
NIMOMHHOTO  KYJIBTUBYBAaHHS TpOAyleHTIB. TumoBa o00B’A3ka ¢epMeHTepa s
rmbuHHOT  pepmenTartii. Cxemu QepmeHTapiB sl  MOBEpXHEBOI (epmeHTartii.
[Ipo6Gnema cTBOpeHHsI amapariB BEJIMKOi OAMHUYHOI MOTY>KHOCTI JUIsl aepoOHOTrO
KyJIbTUBYBaHHS MIKpPOOPTaHi3MiB.

6. IlinoyTBOpeHHs i MiHOraciHHs, peryjaoBaHHs PiBHA NiHU. D13UKO-XIMIYHI
METOIH MiHOraciHHg. MexaHi1yHl METOIH MIHOTaCIHHSA.

7. KoHueHTpyBaHHfI Ta BilJijJieHHs NIUILOBUX MNPOAYKTIB OiocuHTE3Y.
Binninenns 6iomacu BiJi HATUBHOTO po3uuHy. BifcToroBanHs. 3Bu4aiiHe (UIbTpyBaHHS.
Onrtumizaiis nporecy GpuibTpyBaHHs. THUIOBI KOHCTPYKITT EMHICTHHX (QLIBTPYBaIbHUX
amapartiB IUKIIYHOI aii. OUITP-TIPECcH 3 PyYHUM BHBAHTXKCHHSIM OCajly. ABTOMaTHYHI
bireTp-ipecu ®ITAKM. bapabanni Bakyym-¢iabTpu. CTpiukoBi BakyyM-GinbTpu. [HIII
KOHCTPYKIii (QuIbTpiB. YCTAaHOBKM IS 3HEBOAHEHHs Oiompoty. OcaKeHHS.
HentpudyryBanns, 3BuvaitHi 1meHTpudyru. Cemaparis: TpyO4acTi cemaparopw,
Tapinmyacti cenaparopu. OaoTyBaHHS.

8. KoHueHTpyBaHHS HATHMBHHX PO34YMHIB. BumaproBaHHS: TEXHOJOT1YHUN
PO3PaxXyHOK TpyOUacTOro BaKyyM-BHIIAPHOTO arapara 3 BUCXITHOIO IIIiBKOIO, pPOTOPHI
BaKyyM-BUIIApHI amapaTd, CKJISHI BUIApHI amapaTd mepioguyHoi  mii  Juist
KOHIIEHTPYBAHHS I[LTHOBUX MPOTYKTIB MIKpPOO10JIOTIIHOTO CUHTE3Y.

MeMOpaHHi TIpolileCH KOHIICHTPYBAaHHS 1 PO3AUICHHS: MIKpo(UTbTpyBaHHS,
yibpTpadinbTpyBaHHs, HaHOQUIBTPYBaHHS, 3BOPOTHHH ocmoc. [loHarts mpo
CEJICKTUBHICTh 1 MPOHUKIUBICTH MeMOpaH. Teopist piBHoBaru [lonnana. Knacudikarris
MeMOpaH. IcHyroui 1 TEpCHeKTUBHI KOHCTPYKIli amapariB [jsi OapomMeMOpaHHHX
MPOIIECIB OYUIIECHHS 1 KOHIIEHTPYBAHHS MPOYKTIB MIKPOOI0JIOTIYHOTO CUHTE3Y.

Hudy3iitHi 1 enekTpoaudy3iiiHi MpOLECH OYHUIIEHHS PO3YMHIB, II0 MICTSTh
dbepMeHTH.



9. CopOuiiiHi MeToaM BHIIy4YeHHS HIIbOBUX NPOAYKTIB. [IOHATTS 1po piiuHHY
xpomatorpadito. [oHOOOMIHHI cMOJM Ta amaparypa s 10HHOTO CTaTHYHOTO 1
JUHAMIYHOTO 10HOOOMiHY. A¢iHHA XpoMatorpadis A BUIIyYeHHs OUIKIB.

10. OOpoGyieHHsI HATHBHHMX PO3YMHIB MeTOJaMH PiIMHHOI eKCTpPaKuii Ta
ocaJuKeHHsl. Amapatypa Uil PIAMHHOI  €KCTpakiii (€MHICHI €KTpakTopu 3
MEePEeMIIIYBAHHIM, CUCTEMU “IHXKEKTOP-PO3AUIOBUH cenapaTop’, eKCTpaKiiitHi MalluHU
tuny “Pocig” 1 “JlyBecta”, nudepeHiiHO-KOHTaKTHOTO eKcTpakTopu [lonOuibHsIKa)

BuninenHs HiIb0BUX MPOAYKTIB 3 HATUBHUX PO3UMHIB HUIIXOM OCAKEHHS.

11. O6pob.ienns 0iomac i TBepaogazoBa ekcrpakuis. Jlesinrerpanis 0iomac ta
nojayipiiia 00poOKa jae3iHTerpoBaHoi 6iomacu. TBepaodaszoBa excTpakilisi: amaparypa
(EMHICHI €KCTPakTOpH 3 NEPEeMIlIyBaJbHUM MPUCTPOEM, MEPKOJATOPU TOIIO) Ta
TEXHOJIOT1YH1 PO3pPaxXyHKH.

12. CywinHg mnpoaykTiB MikpoOionoriunoro cunre3dy. IlHeBMaTHyHI,
aepoOHTaHHI CYIIAPKKA 1 CYIIAPKKA Yy TICEBAO3PIIKEHOMY CTaHl. Po3muitoBalibHI
cymapku, uukioHu. CyOmimaniiiHe cymiiHHsA. Bakyym-cyminbpHi 1madu. Banbiosi
CyWIApKU. [HIII TUIH CYNIAPOK, SIK1 3aCTOCOBYIOTH B MIKPOO10JIOT1YHINA MPOMHUCIOBOCTI.
TexHonori4H1 po3paxyHKH CyIIMIBHOI anapaTypu.

13. KonauniroBanHus i pacyBaHHsI TOBAPHUX NMPOAYKTIB MiKp00ios0oriuHoro
CHHTe3y, JONOMi:KHI mpouecu i anapatu. CreuianbHe MOAPIOHEHHS, TPAHYIIOBAHHS,
3MilllyBaHHS MOPOIIKIB. ABTOMAaTH JiJisi (acyBaHHS 1 ymakyBaHHsA. KopoTki BioMOCTI
Opo MAalIMHMU JJIs1 CTUCKAaHHS MOBITpsA. XONOAWIbHI MamuHU. TpyOHa apmarypa B
CTEpUJIBHOMY BUKOHAHHI.

MNPUKIHLOEBI ITOJOXEHHSA
IIpu mpoBemeHHI KOMILIEKCHOTO (paxoBoro BHUIPOOYBaHHS 3a00POHSIETHCS
KOPUCTYBaTHUCS JOMOMDKHMMHU MarepiajaMu. MakcumaiabHa cyma OaiiB 3a BiATOBIIb
Ha OuteT ctaHoBUTH 100 Garis.
Ex3amMenartiiinuii Ois1eT CKJIa1aeThes 3 3 MUTaHb, MEPIIe MUTAHHS OI[IHIOETHCS Y
34 Gamu, apyre Ta Tpere y 33 Oanu:

ban Bincorkn Kpurepii oninoBanHs Bianosigi

31-34 MOBHA BiI[lj{OBiI[I) 3 MMOSICHEHHSMH, HE MiC'TI/ITB 3aliBO1

30-33 91-100 iHbopMarrii, JICMOHCTPYIOTCS 3HAHHS 3 HIIUX TEM Ta
HaBYAJILHUX JUCHMUILIIH

28-30 81-90 MOBHA BiMOBIAb 3 HEIPUHIIUITIOBUMHU HETOYHOCTSIMU, HE

27-29 MICTHUTB 3aiiBoi iH(opMaIrii

24-27 21-80 IMPUHITAIIOBO MTPaBHJIbHA BIIIOBIb 3 HEMMPUHIIMIIOBUMHU

23-26 HETOYHOCTSIMHU, € 3aiiBa iH(hopMmallis

20-23 ) )

20-22 60-70 B OCHOBHOMY TIOBHA B1JIMOBI/Ib 3 HETOUHOCTSIMHU




[Ikana ek3amMeHaIITHUX OIL[IHOK:

banu Orinka
95-100 BigMinao
85-94 Jyxxe nobpe
75-84 JobOpe
65 - 74 3aJI0BUILHO
60 - 64 JlocTaTHbO
Menme 60 He3anoBuipHO

CyMma oTtpumaHux OaiiB 3a OUIET MEPEePaxOBYETHCSA 3TITHO TAOIMII BIAMOBITHOCTI
orinok PCO orinkam €BI.

Tabnuis BIAMOBITHOCTI OLIIHOK peiTHHroBo1 cucteMu ouinroBanHs (PCO, 60...100) 6anam 200-6anpHoi mikanu (100...200)

Ominka banu Omninka banu Ominka bamu Omninka banu
PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,56 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,56 85 162,5 95 187,56
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5

100 200,0

[Tpuxkitag THIIOBOTO 3aBJaHHS KOMIUIEKCHOTO (haXxOBOTO BUTIPOOYBaHHS
EK3AMEHAIIMHUI BUIET Ne 1

1. [IpoananizyiiTe OCHOBHI MEXaHI3MH HAJXO/DKCHHS TOXKMBHUX PEUYOBHH Y
OakTepiaabHy KIITHHY.

2. OOrpyHTyiTe TNPUHIUIIK Ta HEOOXIIHI PO3PAXYHKH PEKUMIB TEPMIYHOI
CTepuTi3allii PIAKUX CEPEIOBHII 1 iX pealizallis B TEXHOJOTTYHOMY yCTaTKyBaHHI JJIst
nepionyHoI 1 0e3MepepBHOI CTEpHIIiZaIlii.

3. [Ipoananizyiite ~ MIKpOOIOJNOTIYHUI  crocid0  ofepKaHHS  aMiHOKHCIOT.
Oco0MMBOCTI IPOIYIICHTIB, TTOKUBHUX CEPEIOBUII, CTali O10CHHTE3Y.

CIIMCOK JUTEPATYPHU

3aranbHa MikpooOioJsoris Ta BipycoJsoris
OcHoBHa:
1. TIupor T.II. 3aransra mikpo6ionoris: [Tinpyuanuk. — K.: HYXT, 2010. — 623 c.
2. TlpakTuana mikpoOiosoris: HaBuansHUi nociOnuk / C.1. Knumatok, 1.O. CutHuK,
B.I1. [IIupobokos; 3a 3ar. pex.: B.II. llupo6okora, C.I. Knumuioka. — BiHHUIIA :
Hoga knwmra, 2018. — 576 c.
3. T'ym3w C.IL, Ilepersatko T.b., ITaBnosa }0.0. 3aranbna Bipyconoriss HaBuansaMit
nocioHuk. — JIbBiB: BugaBuuunii uentp JIHY im. IBana ®@panka, 2010. — 264 c.
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7.
8.

9.
10.

Mikpo06ioJorid : MiAPYYHHUK JJIsl CTYACHTIB BUIIMX HaB4YaJbHMX 3akianis / H.I.
®durimonona, JI.O. Cinaera, O.M. Jluka, O.I'. I'eiinepix, H.FO. IlleBenvoBa [Ta 5
HmUX| ; 3a 3aranpHolo peaakuiero H.I. diniMoHOBOI ; MIHICTEPCTBO OXOPOHHU
3n0poB'as Ykpainu, HamioHaneHuii (hapManeBTUUHUN YHIBEPCUTET. - XapKiB :
H®aV : 3onori cropinku, 2019. - 674 cTOpiHOK, 8 CTOPIHOK KOJIbOPOBUX
doTouTIOCTpalliil ; PUCYHKH, TaOIHII

Mikpo0bionoris 3 TEXHIKOIO MIKPOOIOJIOTIUHUX AOCHIIKEHb, BIPYCOJIOTIS Ta
IMYHOJIOTIS : MIAPYYHUK JJIs1 CTYACHTIB BUIIMX MEIUYHUX HABUAJbHUX 3aKJIaJIB
I-11I piBHiB akpenutaii / B.A. Jltota, O.B. Kononos. - KuiB : Meaununa, 2017. -
574 c.

JonarkoBa:

MikpoOiosoris : MAPYYHUK [JIs CTYACHTIB BUIIUX MEIUYHUX HaBUYAJIBLHUX
saknaniB I-1II piBaiB akpenuranii / B.A. Jliora, O.B. Kononon. - KuiB :
Menumumna, 2012. - 454 c. : 1.

Mikpo6ionoris : HaBy. noci0. / I'.b. Pynasceka, b.O. TI'ony6, B.I. Mannpuka ;
MOH Vkpainu, KuiBcbkuil Hall. TOProBeinbHO-€KOHOMIYHUM YH-T. - KuiB : Kuis.
Hall. TOPr.-€KOH. YH-T, 2013. - 296 c.

3aranpHa MikpoOiosoris 1 Bipycosnoris: HaBy. [locionuk / JI.C. Sctpemcnka, 1.M.
Mamunosceka. — K.: HAY, 2017. — 232 c.

bionoriuna ximisa: nigpyunuk / JI.B. Jlesangoscekuid, B.I'. [ptok, O.1. CemenoBa
ta 1. — K.: HYXT, 2012. — 363 c.

I'eneTnka

OcHoBHa:

Touwkuit B.M. I'eneruka.- Onecca:Actponpunrt, - 2008.-712 c.

MonekynspHa TEHETHKa Ta TEXHOJOT1l MOCTIIKeHHS TeHoMma: HaBy. mocib./
M.IL.T'wip, O.FO.Cmerana, O.1.}OneBuu ta iH. — Xepcon:OJIAI-TTJIFOC, 2015.-320
C.

Ciunsik O.JI. I'eneruka. - Xepcon:OJIII-ITJIFOC, 2018.-148 c.

I'eneruxa: miapyunauk/ A.B. CuBono6, C.P.Pymxkoscrekuii, C.C.Kup'ssuenko ta iH.;
3a pena. A.B.CuBono6a. - K.:BumaBamvo-nomirpadiuynuii teHtp «KuiBchkmii
yHiBepcuteT», 2008. — 320 c.

®denopenko B.O., Uepnuk f.1., Makcumi [[.B., bonnap JI.C. 3angaui Ta Bnpasu 3
reHetrku. Hasy. moci6. — JIeBiB: OpissHa-Hoga, 2008. — 598 c.

JlonaTkoBa:

Attana @., Kaiirep JI>x. CoBpemenHas reHeTrka B 3-x Tomax - M.: Mup, - 1988.
I'enetuka / Ilox pen. akan. B.M.MBanosa.-M.: UKI] «Akagemkuuray, - 2006.-638
C.
Kumynes N.®. Obmas u mosnexymsapHas rereruka.-HoBocubupck:Cub.yHuB.u3 -
BO, - 2006.-479 c.

Kiar ¥V.C., Kammunarc M.P. OcnoBsl reretuku.-M.: Texnocdepa, - 2007.-896 c.
Monekynsippa  Oionorig:  miapyunuk/  A.B.Cuono6. -  K.:BugaBHuuo-
nonirpadiuaunit nentp «KuiBcbkuit yHisepcurer», 2008. — 287 c.
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11.MounekynsipHa oprasizaris XPOMOCOM: HaBy.1noci0./A.B.CuBono0,
K.C.AdpanaceeBa. —  K.:BugaBHuuo-momirpadiunuii  uentp  «KuiBchkuii
yHiBepcuteT», 2014. — 287 c.
12.0pmox  A.Il. T'enetnunmii ananiz (B pociauHHULTBI). - Xepcon:OJIAI-IIIIOC,
2019.-218 c.
13.Crpenbuyk C.1., lemigos C.B., bepaumes I'. /1., I'onga J[.M. ['enetrka 3 ocHoBaMH
cenekiii. — Kuis: ditocomionentp, - 2000.-292 c.
14. TepnoBcbka T.K. I'eneTnunumii aHani3: HaBd. 1moci0. 3 Kypcy «3arajbHa T€HETUKAY.
— K.: Bug.mim «KneBo-Morunsaacbka akagemisa», 2010. — 335 c.
15.Vuncon [x.,Xant T. MonekynspHas Ouonorust kinerku. COopHuk 3aaa4d.-M.:Mup.
- 1994.-520 c.
16.Russel R.J. Essential Genetics. Pearson Education, - 2003.-614 p.
17.Weaver R., Hedrick W. Genetics: Third edition. — Wm. C. Brown Publishers, -
1997.-638 p.
Bioximist
OcHoBHa:
. Ocranmuenko JII., Aunpiituyk T.P., baGentox 1O. JI. Ta in. Bioximis. — K.: BIIL]
«Kwuis. yH-T», 2012, 796 c..
. I'yocwknii FO.1. bionoriuna ximist / Kuis-Bunnuis Hosa kuura, 2007p. 656 c.
. bioximis. /M.€.Kyuepenko, FO.[.babeniok, O.M.Bacunbe Tta iH./ K.:BI'l]
Kwuiscbkuii yHiBepcutet, 2002, 480 c.
. C.Kyuepenko, lO.J/[.babentok, B.M.Boitaunpkuii. CydacHi MeToaud O10XIMIYHUX
nociipkenb. Kuis, ®@itocomionentp, 2001, 422c¢.
JlonaTkoBa:
. I.Henwcon, H. Kokc OcHoBu 6ioximii Jlennnmkepa B 3 tomax. / W. H. FREEMAN
AND COMPANY New York, nepexnag M. : Jlaboparopus 3Hanwmii, 2017. — 694 c.
https://glavkniga.su/filecont/49864.pdf

3aragbHa 0ioTeXHOJIOTIA
OcHoBHa:

. upor T.IL., IrmaroBa O.A. 3aranpHa OioTexnonoris: miapydnuk. — K.: HYXT,
2009.- 336 c.

. bynenko JIL.M., Ilenuyk FO.M., IMupor T.II. Texuonorii MiKpoOHOTO CHHTE3Y

Jikapchkux 3aco0iB: HaB4. moci6. — K.: HYXT, 2010.- 323 c.
biorexnonoria: Iliapyunux / B.I'. T'epacumenko, M.O. T'epacumenko, M.I.

IBurixoBchkmid Ta iH.; ITig o6m. pen. B.I'. I'epacumenka. — K.: ®ipma «[HKOC»,

2006. — 647 c.

. biotexnonoriss MikpoOHOTO cHHTe3y: HaB4YaibHMi mociOHuk. HYBIll VYkpainn.
ITaruka T.I., ITatuka M.B. Binaunsa: TOB «Hinau-JITI», 2018: 272.

. 3aranmpHa (TIpoMUCIIOBa) 010TEXHOJIOTIA: HaBYAIbHUHN mocioHuK. M.JI. MenpHUYYK,
O.J.LKnsuenko, B.B.bopomait, FO.B. Komnowmienp. Binaunsa: TOB «Himan-JIT»,
2014: 253.

. Cugnopos FO.1., Buszno P.J., Hosikor B.IL Ilporecu i amapatn Mikpo6ioorignoi
npomucioBocTi (3 Tomu). - JIbBiB: BupaBuunTBo HaiioHaabHOTO YHIBEpCUTETY
,,JIbBIBCBbKA momiTexHika", 2004. - 252 ¢



7. HopmatuBHe 3a0e3ne4eHHs] 010T€XHONIOTIYHUX BUPOOHHUIITB: HABYAJIbHUN MOCIOHHUK.

8.

B.B.boponaii, O.JI.Knsuenko. K.: Komnpunr, 2018: 259.

bioimxenepis: migpyunuk. OJL.  Kiguenko, M.J[. Menpanuyk, HO.B.

Konowmiens. Binaunsg, TOB «Hinan-JIT», 2015: 458.

9. TexHosoriuHe o0iaaHaHHSA OIOTEXHOJIOTIYHOI 1 (PapManEeBTUYHOI MPOMHUCIOBOCTI:

10.

1.

12.

13.

14.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

MIAPYYHUK (17151 BUII. HaB4. 3aki.). CraceBuy M.B., Munsauu A.O., CTpenbHUKOB
JI.C. Ta 1ami. — JIpBiB: «Hoswuii cB1T-2000», 2016. — 410 c.

JlonaTkoBa:

OO6mast TexHoJoruss MUKpoOHosoruueckux mnpousBoActB. / M.C.Mocuues,
A.A.Cknagues, B.b Kotos. — M.: Jlerkas u nuuiesast npoM-ctb, 1982 — 264 c.
be3boponoB A.M. buorexHonorus npoayKTOB MUKpoOHOro cunresa — M.: BO
«Arpompomuzaary, 1991. -320

ManakoB M.H., Ilo6eaumckuit J[.I'. Teopernueckue OCHOBBI TEXHOJOTUH
MUKpPOOHOIOTrHYECKUX NPOU3BOJACTB. — M.: Arponpomusnar, 1990 — 227c..
bexep M.E. Bpenenue B Ouorexnosoruto. Ilep. ¢ nartem. (Pura, 1974). — M.:
«ITumesas npoM-ctb», 1978 —237c.
buprokos B.B. OcHoBbl npoMbliiiuienHoM Ouotexnonoruu. — M: Konoc, 2004. — 296
C.

Bopobresa JI.W. TlpombiniuieHHas MukpoOuosorus: Yued. mocobue, -M.: M3a-Bo
MI'Y, 1989. - 294 c: un.

I'paueBa .M. Texunosorust pepMEHTHBIX TIpenapaToB. - 2-¢ u31., mepepad. u Jo1l. -
M: Arponpomm3aar, 1987. - 335 c¢: wi.- (YueOHUKM W ydeOHBIE MOCOOHS IS
CTYJIEHTOB BBICIINX yue0. 3aBeJICHUN).

[IpomebIniuieHHass MHUKpoOuosiorus: Yueb. mocobue uisi BY30B IO  CIIEIl.
«Muxpobuonorusi» u «buonorus» / 3.A. ApkaaseBa, A.M. beszboponos, M.H.
bioxuna u ap.; Ilox pea. H.C. Eroposa. -M.: Beicu. mik., 1989. - 668 ¢.6 ui.
EmunoB H.I1. OcHoBbl OMOTEXHOMOTUU. 7151 CTYZIEHTOB MHCTUTYTOB; aCITUPAHTOB U
NpakTHYecKux paboTHUKOB. M3natenbckas gupma «Hayka» — C IIb 1995. 600 c.
166 n.

Bapdonomees C.J., Kamtoxusiii C.B. buorexnonorus: Kunernyeckue OCHOBBI
MHUKPOOHOJIOTUYECKUX MPOIIECCOB: Yuel. mocoOue st OMOJ. M XUM. CIIeIl. BYy30B. —
M.: Beicm. mik., 1990. — 296 c.

buoxumudeckne OCHOBBI MHKPOOMOJIOTHYECKUX Tpou3BoiacTB. Hukutun [.A..
VYu4eb. mocobue. - 2-¢ u3f., nepepad. u gom. - K.: Buma mk., 1992. - 319 c: un.

Benukas E.W., Cyxomon B.®. JlaGopaTopHblii MNpakTHUKyM IO Kypcy OOIIei
TEXHOJIOTUU OPOIWIBHBIX TPOU3BOACTB (OOIME METOAbI KOHTPOJS ).- 2-€ W31.,
nepepad. u goim. - M.: Jlerkas u nuieBast npoM-cTh, 1983.-312 c.

INanonos K.II. Ilpouecchl u amnmapatsl MUKPOOHOIOTUYECKUX MPOU3BOACTB.- M.:
Jlerkas u mumieBast npoM-cTh, 1981.-240.

MatBeee B.E. Hayunple OCHOBBI MHKPOOHOJIIOTHUECKOW TEXHOJOTHH.-M.:
Arponpomusgaar, 1985. -224 c.

Cmocapenko T.I1. JlabopaTopHblid TPakTUKyM MO MHUKPOOHOJIOTHUU MHIIEBBIX
pou3BOACTB. - M.: Jlerkas u numesas npom-ctb, 1984 - 208 c.

23 Dkonoruueckas omorexuonorus: Ilep. ¢ anrn./ Ilog pea. K.®. docrepa, .A. k.

Beitza. - JI.: Xumus, 1990. - nep. uzn. : BenukoOpuranus, 1987. - 384 c: ui.



24. MukpoOHble (hepMEHTHBIC TpemnapaThl (TeXHOJIOTusT U o0opynoBanue). KamyHsHIy

25.

K.A., T'onrep JI.H., 1979.
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