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|. BIOXIMISA, MOJIEKYJISIPHA BIOJIOT' TS

Ponb Ta Micue 0i0XiMii Ta MOJIEKYISPHOI 010JI0T1T Yy CUCTEMI MPUPOTHUUNX
HayK. 3HAUYEHHS [IUX HAYK JJIsl Cy4aCHOTO PO3BUTKY CYCIHIIbCTBA.

CtpykTypa 1 BJIaCTUBOCTI OCHOBHHMX MAaKpOMOJIEKYJ (BYIJIEBOAM, OLIKH,
HYKJIETHOBI KHUCJIOTH, Jiniau). bynoBa, 3arajibHi BJIacTUBOCTI, Kiacuikaiis
MakpomoJiekysl. OOMIH Ta MEPETBOPEHHS MAKpPOMOJIEKYJI B OpraHi3Mi, KIIFOYOBI
MeTa0oJIYHl LUISIXH MEPETBOPEHHS, MOCHIOBHICTh peakwlii, iX perysmis,
010JI0T1YHA POJb, CHEPreTUUHMM OanaHc. ['eHeTHYHUH KOJ, XapaKTePUCTHKH.

depMeHTH, BITaMIHM Ta TOPMOHHM — PETYJIATOPHI MaKpOMOJIEKYJIU
opranizmy. XiMiuyHa OpUPOJA 1 BIACTUBOCTI IIUX MAaKPOMOJIEKYJI, Kiacudikaiis ta
HoMmeHknaTtypa. Kinetuka ¢epmenTaTtuBHOro katamizy. depMmeHT — cyOcTpaTHI
B3a€EMOJIi 1 IEHTpajlbHa  JormMa  MoJIeKyJsipHoi  Oioyorii.  [Ipunuun
KOOIEPAaTUBHOCTI K MeXaHI3M OioreHedy memMOpaH, peuenuii (GpepMeHTaTUBHOI
AKTUBHOCTI.

MeMOpaHH1 CTPYKTYpH KIITHHH (SA€pHI, MITOXOHJApIajibHI, JI130COMHI,
€HJIOTUIA3MAaTUYHOTO PETUKYIIYMY), iX OCOOJIMBOCTI Ta iieHTudikaiis. MeMOpaHnu 1
MDKKJIITUHHI B3aemoii. @yHkuii MemOpan. MeMOpaHHUi TpaHCTIOPT.

['opmoHasibHa perynsiisi sSK MeXaHI3M KOOpJMHalii OOMiHYy pEYOBHH.
bioximiyHl penenTopHi cucreMu KiIiTUHU. Helipomeniaropu. MonekynspHi
MEXaHI3MH MTPOBEICHHS PETyISATOPHUX CUTHAIIB.

Opranizamiis reHomMa 1 CTpyKTypa TeHa. [IpuHIMO  CTPYKTypHO-
¢dbyHKITIOHAIBPHOT OpraHi3allii B 0610J10T1i Ha MPUKIAAl PETYJIIAIIl eKCIpecii TeHOMY 1
dbepMeHTHOT akTHBHOCTI. OCOOIMBOCTI TPAHCKPHIIIIIT B KIITHHAX MPOKApioTiB Ta
eykapioTiB. [Ipomecunr MPHK. AnprepnatuBHMil cruaiicunr. CrpykTypa
pubocomu. Enonraris, iHimiamis i TepMiHaIlis TpaHCALiil. Perynsiis TpaHcsiii.
Camoopranizariss 011koBoi T00ynu. IlpuHIMI i€papXidHOCTI B CTPYKTYPHIM
oprasizarii xpomaTuHy, pudbocom i MeMOpaH.

Monexynsapai  Mexanidmu  perntikaiii  JIHK. Monekynsapai  MexaHi3MH
penaparii, pexomOinamii JIHK. TlpuHmuMnD KoMIZIEMEHTapHOCTI Ha MPHUKIIAMII
ctpykrypu JIHK, mexanizmiB Tpanckpumniii 1 Tpancisamii. LluTockeneT 1 perymsiis
excrpecii reaomy. Penapartis JITHK.

Meronu  MOJNEKYISAPHO-O10JOTIYHOTO  €KCIIEPUMEHTY Y  BHpIIICHHI
3arajlbHOOIONIOTIYHUX 1 TPaKTHYHHUX 3aBAaHb. CydacHI METONHM JOCIiIKCHHS
MOJICKYJIIPHOTO piBHS opraHizimii. BuBueHHS mnpUHIUIIB (QYHKIIOHYBaHHS
MOJIEKYJISIPHO-010/10TTYHUX cucTeM. KoHIenmiss MDKMOJIEKYISIpHUX B3a€MOIIN 1
XapakTepuCTUKa cladKkux B3aemoiil (cunu Bau-nep-Baanbca, BogHeBUI 3B'30K,
rinpodo0Hi 1 eNEeKTPOCTATHYHI B3aEMO/IIT).

JIimepamypa
1. CuBomo6 A.B. Monekymapaa Oiomoriss. — K.: BII «KuiBchkmit
yHiBepcuTeT», 2008. - 384 c.
2. Cromsap O.b. Monekymnsipaa Gionoris. - [TYJI, 2019. — 224 c.
3. Kyuepenko M.€., ba6entok 1O./]., BacunseB O.M. ta in. bioximis // K.:
BIIL «KuiBcbkuii yHiBepcuteT», 2002. — 480 c.
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4. bionoriyHa i1 6loopraniyHa Ximis : y 2 kH.: miapy4yHuk. Ka. 2. bionoriuna
ximis / FO.1. I'yocwkuit, [.B HisxkenkoBebka, M.M. Kopna T1a iH. ; 3a pea. FO.L.
I'yoerkoro, [.B. HikenkoBebkoi. — K.: BCB «Meagununay, 2016. — 544 c.

5. I'yocekuii FO.1. bioximisa. — Binnuus: Hosa kuura, 2009. — 664 c.

II. TEHETUKA

MounekynsipHl Ta IIUTOJIOTiYHI MexaHi3Mu cnagkoBocTi. Crpykrypa JIHK.
Mexanizmu perutikauii JIHK. I'enu 1 renoMu. 3araiibHi pucu oprasizaliii FeHOMIB Y
npo- Ta eykapioTiB. MoOOUIBHI TEHETHYHI elieMeHTH. [‘eHeTWuHi HacCIiAKu
aKTUBHOCTI MOOUIBHUX €JeMEHTIB. MollekylsspHa oOpraHizaiisi XpOMaTHHY.
Enirenernuna crnajakoBicTh Ta 1i MOJIEKYJIsIpHI MexaH13MU. Kapiotun. MiTo3 1 fioro
daszu. Meiios 1 yrBopeHHs ramet. ['omosioriuda pekomMOiHallis Ta i MexaHi3MHU.

Excrnpecis renetnynoi iHpopmaii. Tpanckpumniiist Ta ii 0coOOIUBOCTI y TpoO-
Ta eykapioriB. Perymsuis tpanckpumniii. Crnaiicuar MPHK. TI'enetnunuit kog.
Tpancnsis.

dopmaibHa reHeTHKa. 3akoHu Menens. CTaTUCTUYHA PUPOa TCHETHUYHUX
3akoHOMIpHOCTeH. [lpuunMHM BinxuneHb Big 3akoHiB Mengens. B3aemonii
alleJIbHUX TeHiB. B3aemonii HeanenpHuX rediB. KUIbKICHI 03HAKH Ta OCOOJIMBOCTI
yCIaJIKyBaHHS. 34YeIJICHHS TeHiB y XxpoMmocoMmax. Kpocurrosep. 3akoH MopraHa,
XpOMOCOMHA TeOopisi CHaJAKOBOCTI. ['€HEeTHYHI KapTH XpOMOCOM. Y CHaJKyBaHHS,
34erIeHe 31 CTaTTIO.

Tunu MiHAMBOCTI: cHaakoBa (TE€HOTHIOBA) 1 HecmaakoBa ((EeHOTUIIOBA)
MiHauBicTh. KomOiHaTHBHA MiHIMBICTh. MyTamiiHa MiHmuBicTh. Knacudikarmis
myTamid. Pemapamis JIHK, i tunm 1 mexanidmMu. MyTtaniiiai ¢aktopu Ta
MOJICKYJISIPHI MEXaH13MH MYyTallii.

[MuTomnasMaTiyHa CITAJKOBICTh. ['©@HOMH MITOXOHJIPIA 1 XJIOPOILIACTIB.
[InactuaHa Ta MITOXOHIpiadbHA CIAAKOBICTh. lluTorurazmMarndHa dojoBivYa
CTEPWIBHICTD Y pOCIHH. B3aeMois siACpHUX 1 MMO3asepHUX T'CHIB.

I'eneruka ctaTi. MexaHi3Mu BU3HAYCHHSI CTaTi: PO-, €Mi- 1 CHHTaMHUK. Tumnu
CUHTAMHOTO BHU3HAYEHHs CTaTi. XPOMOCOMHE BHU3HAYECHHS CTaTi Ta HOTO THIIH.
banancoBe BW3HaueHHs cTaTi y Apo30diid Ta HOTO MOJICKYJSPHI MEXaHi3MHU.
MexaHi3MU BH3HA4YEHHS CTaTi y CCaBIiB. YCHAaJKyBaHHS O3HAK, 34YEIUICHUX 31
crartio. O3Haku, 3aJ€)KHI BiJ CTaTi Ta OOMeXeHl ctarTio. KommeHcaris a03u
TCHIB.

I'enetuka moguau. ['eHom mroguHu. MonekynsipHa aHTPOMHOJIOTIS 1
reHoreorpadis. CkiaagaHHS pPOJOBOJIB 1 BH3HAYCHHS THIIIB CITaJIKyBaHHS
ICHEaJOTIYHUM METOAOM. DBIIM3HIOKOBHI MeETOJ, KOHKOpAATHICTH. I[IpoGiemu
MenuuHoi rTeHeTuku. CmaakoBi xBopoOm. CmaakoBa CXWIBHICTH JIO XBOPOO.
XpomocomHi i TeHHi xBopoOu. [TomidakTopHi crmagkoBi 3aXBOPIOBAHHS.

I'enernka momymsiii. [lomynsiis Ta il OCHOBHI XapakTepUCTHKHU. | eHeTHIHa
cTpyktypa monymsaiik. I[lomiMopdHICTs Ta  TeTEepO3UrOTHICTh. IneanbHa
(MmenpgeniBcbka) nmomyssiiis. 3akoH Xapai-BainOepra. [pelid renis. [lopyuienns
MaHMiKcii, 1HOpUAUHT 1 ayTOpuANHT. MyTauiiiHuil npouec sk (pakTop AMHAMIKU
FEHETUYHOT CTPYKTYpPU MONYJSIINA. [30Js1(is momymisiuiid Ta MUDKIOMYJISIIINAHI
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mirpamii. JloOGip Ak QakTop AMHAMIKM TEHETUYHOI CTPYKTYpH MOMYJIALIH,
koedimienT go0opy. CropsiMoBaHUM, CTaOUII3YIOUMA 1 JU3PYNTUBHHMA 100Ip.
[IpyuHiMnu BUAOYTBOpPEeHHsS. I[HOpUAIHT Ta ayTOpuIIHT. SIBHILE TeTepo3ucy.
Metoau nobopy y cenekiiii.

'eneTrka Ta TeHHA IHXKEHEpId: YNPABIIHHS TEHOMOM 1 Horo aHami3
B3aemonis reHoMy KJIITHH Ta cepeloBUIld. BruiMB 30BHIMHIX (I3UYHUX Ta
¢b13uKo-XxiMIYHUX (AKTOPIB Ha Opra”i3aMm. 3B'SI30K CTPYKTypu Ta (PyHKIII].
bakTepiitHi XpoMOCOMU Ta NPUPOJHUIA NEPEHOC TeHIB. TpaHCIUIaHTaLlls SAep.

I'enna iHxeHepis. 3aranbHi Ta OCHOBHI1 IHCTPYMEHTHU I'€HETUYHOI 1HXKEHepii:
BUJIUICHHSI Ta OYMCTKA HYKJIETHOBHX KHCIOT, po3pizaHHs moiekyn JJHK ta ix
BUKOPUCTaHHS, NojiMepasHa jaHioroa peakuis (ITJIP), Tpancdopmarist ta inmi
METOIM TEpPEHOCY TeHIB, CENIeKIss 1 CKPIHMHT PEKOMOIHAHTIB, HYKJICTHOBHX
KucioT 1 ribpuansanis, cekenyBanHs JHK. Krnonyroui Bektopu Ta 6i0mioTexw.
[Inazmigni BekTOopu. bakrepiodaru Ta KocMiyHI BeKTOpH. bakTepiiiHi wmITy4HI
XpoMOcOMH. BekTopu cremiaibHOro MpU3HAYEHHS: BEKTOPU EKCIpecii, cekpellii,
01pyHKIIOHAIBHI, (ParOMiJIHI Ta IHTErpaLliliHI.

I'enom 1 renni 0i0mioTekw. AHali3 T€HOMY 1 MPOTEOMY, €KCHpecii reHy.
®izuyne kapryBanHs JHK ¢inrepnpuntunr. Amnamiz mnpoTeoMmy. AHami3
tpanckpuniii MPHK. TexHonoris ,,crijaBieHHS" TeHIB: TUIH CIUIABICHHS, TCHHU-
pernopTepu, TEXHOJIOTIA TiOpuau3aiii Ha dimax. KiiThuHHA 1HXEHEpis SK METO]
IITYYHOTO CTBOPEHHS MPOJYLEHTa 13 MOTPIOHUMH BiacTUBOCTIMH. KynbTypu
€YKaplOTHUX KIITMH Ta TKaHMH. [lokuMBHI cepenoBHIna A iX OTPUMAaHHS.
TpancrmanTanisa suep. 'eHHa iHxeHepis MikpoopraHizmiB. ['iopumoma. Ilmsixu
OJIepKaHHsI KJIITHH 3 TKaHUH eykapioT. KynbTUBYyBaHHS KJIITHH OaKkTepii Ta apxeil.
Oco61MBOCTI KyJIbTYp OUKUX Ta TpaHcPopMoBaHMX IITaMiB. ILInsaxu BU3HAUEHHA
JKUTTE31aTHOCT] KJIITHH.

Jlimepamypa
1. I'epmienzon C.M. OCHOBBI COBPEMEHHOW I'€HETUKHU. YUEOHUK I BY30B. /
C.M. I'epmien3on. — Kues: HaykoBa nymka, 1979. — 508 c.
2. CuBono6 A.B., PymkoBcekuit C.P. ta iH. ['enetuka. — K.: BIIL] «KuiBcbkuii
yHiBepcuteT», 2008. — 320 c.
4. Hixonaituyk B.I. I'eneruka: I[limpyu. mns ctyn. Bumi. HaBd. 3akia. / B.IL
Hixonaituyk, M.M. Bakepuu. — Yxropon, 2013. — 506 c.
5.0mnauko JI.T. I'eneruka: Hasu. moci6n. / JI.T. Omnauko. — Yepnismi: Pyra,
2009. — 124 c.
6. Cepra C.B., Kozepempka I.A., JlemumoB C.B., Baiicepman O.M.
EnireneTnyni ocHoBH OHTOTreHe3y. IIOCIOHMK IS CTYIAEHTIB O10JOTTYHMX,
MEJIMYHUX Ta CLUTBCHKOTOCIIOAAPChKHX crerianbHocTeit. — K. — 367 ¢

II1. KIITUHHA BIOJOI'ISA
Kmitnaaa Oionoris  Mertoau  JOCAKEHHS B KIITHHHIA — O10/10T1i.
MikpockomiuHi METOH. I'cToxiMivuHi, IMYHO-IIUTOXIMI4H1 METOJIH,
muTodyopoMeTpisi, aBropasiorpadis. Kymerypa in vitro.



CtpykTypHO-(QyHKIIOHAIbHA OpraHizauis KIiTuHA. Opradizaiis KJIITUH TIpo-
Ta eyKapior.

lNamommasma, MopdodyHKIioHaTbHa  XapakTepucTuka.  [lnazmaruyna
MeMOpaHa, opranizaiis. PeuentopHi QyHKIli, MDKKIITUHHI KOHTAKTH, 1XHI THUIU
Ta QyHKI[IOHATBHE 3HaUeHHs Crieriani3oBaHi MeMOpaHH1 YTBOPEHHS.

Ennomnazmaruuna citka. PizHoBuau, QpyHkKiii.

Amnapart [Nonpki. XiMidyHUHN ckitag MeMOpaH, Oya0Ba, JIoKaizalisi, GyHKIIII.

JIizocomu. Knacudikauis, BnactuBocti. MexaHi3m ayrodarii. [lepokcucomu.

Mirtoxonapii. bynosa. Opranizanis 30BHIIIHBOI Ta BHYTPIIIHBOI MEMOpaHH.
Oynknii, nuka Kpebca Ta mporecu okuciatoBaibHOro ¢ochopunoanus. JJHK
MITOXOH/IPIH.

[Tnactuau, pizHoBuau, ¢yHKIiii. Opranizamis xjaoporuiacta. CBITJIO3anexKH1
Ta CBITJIOHE3aJexkH1 peakiii GpoTocuHTe3y. ['IMOTE3U aBTOHOMHOTO MOXOXKEHHS
MITOXOH/IPIi Ta XJIOPOIJIACTIB.

Hurtockener. MikpodinameHTH, MIKPOTPYOOUKHU, MPOMDKHI (iLTaMEHTH:
xiMiyHMM  ckiaa, OymoBa Ta Jokamizamis. Pombp  y  MexaHI3Max — pyxy,
(OpMOYTBOpPEHH1 KJIITUH Ta BHYTPIIIHbOKIITUHHUX CTPYKTYD.

KnmituaH1 BKITIOYEHHS, Kiacudikailis, JOKami3alis, XIMIYHUNA CKjIaj Ta
(GyHKI[IOHAJIbHE 3HAYCHHS.

Snpo. [loBepxueBwuii anapar siapa. OpraHizailis IepHUX MeMOpaH, MOPOBUX
KOMIUIEKCIB, HYKJICOIMTOIJIAa3MATHYHUN TPAHCTIOPT. XPOMATHH, YIbTPATPYKTYpa,
piBHI opranizamii. bygoBa 1 ¢yHKI[IOHATBPHE 3HAYEHHS XPOMOCOM MeTadasHUX,
MOJIITEHHUX, TUITY JIJAMIOBUX IIITOK. Y IBIIGHHS MPO KapiOTHIIL.

Anepue. CTpykTypa saepis, ii 3B’ 30K 13 QYHKITIOHATBHOI aKTUBHICTIO.

Kmituaauit mukin. Mito3. Perymsmis mito3y. JudepeHiiiroBaHHs KIITHH.
VsBNeHHS TMPO TEHETUYHO 3amporpamMoBaHy cMmepTh KiiTuHH. CTOBOYpOBI
KITITHHU. OCOOIMBOCTI OYMOBU POCIMHHOI KIITHHH, ii MOPIBHSHHA 3 OyJOBOIO
TBapUHHOI KIIITHHH.

Kynbrypa in VItro pociMHHUX 1 TBapUHHUX KIITHH 1 TKaHuH. OCHOBHI
MPUHITMITA KYJIbTUBYBAHHS PI3HUX TUITIB KJIITHH.

[TpuHIIMNU 1 METOAW OACp)KAHHA TPAHCTEHHUX POCIUH. ArpoOakTepianbHa
TpancpopMmaiiist pocauH. Meroaun  dizuyHOI  TpaHCcopMalii  130JbOBAHUX
pocnuuHux kiaitTuH. ComaTudHa TiOpuauzamis pocaud. OaepikaHHs TPAHCTEHHHUX
POCIHH 13 TOCHOJaPChKO-KOPUCHUMHU O3HAKAMHU.

JIimepamypa

1. 3arampHa 1uTosoris 1 rictoyoris: minpyunuk / M. E. [Izepxuncekuii, H. B.
Cxpunnuk, I'. B. OctpoBcbka Ta iH.; 3a pen. M. E. JI3epXKUHCBKOTO ;
yrnopsinkyBanas H. B. Ckpunauk — K.: BumaBHu4o-nomirpadgiyauii meHTp
«KuiBcbkuit yaiBepcuter», 2010. — 575 c.

2. lluTonorisa, 3arampHa rictosoriss Ta emOpionoris: [Ipaktukym: Hagu.
nocionuk/ B. K. Hamxaniok, B. A. Kysemenko, C. II. 3aspua, O. A.
VuesHiena; 3a pen. B. K. Hanxanroka. — Opeca: Ogec. nepx. Mea. yH-T,
2002. — 218 c.



3. T'icronoris. Llutonoris. EmOpionoris: MIAPYYHUK A7 CTYJEHTIB BHILUX
HaBuanbHKX 3akianiB MO3 VYkpainu / 3a penakuieto O. Jl. Jlymuka, 1O. b.
YaiikoBcrkoro. Binnmig: Hoa Kuura, 2020. 496 c.

4. T'icronoris, LUTOJOriA Ta emOpiosioris. ATiac: HaBYaJIbHHM MOCIOHHK /
O.10. Cremanenko, O.B. MipomHiuenko, JI.O. 3aituenko Ta 1H. —
Bceykpaincbke cnenianizoBane BU1aBHULITBO «Meauiunay, 2020 — 150 c.

IV. BIOTEXHOJIOI'IA

[Ipeamer, 3aBaanHs 1 icTopis 610TexHOMOT1i. BUHMKHEHHSI Ta OCHOBHI €TaIu
po3BUTKY OioTexHojorii. OcoOAMBOCTI Ta BIAMIHHOCTI OIOTEXHOJOTIN Yy
NOpIBHSIHHI 3 IHIIMMU TEXHOJOTIYHMMHU TMpoliecamMu (TexHosorisimu). ba3zoa
tepmiHonoris.  [lpunHuunu  knacudikamii Ta  OpuKiIagM — Kiacuikaiii
06i0TexHONMOr1YHUX BUPOOHMITB. CydacHi Ta HOBITHI HampsIMKA PO3BHUTKY
6iorexHosorii Ta OloTexHoyoriuHOi mpomucioBocTi. HampsMku cyyacHoi
6iotexHosorii. ETuuHi, mpaBoBi Ta coIliajabHi aCIEeKTH 010TEXHOJIOT 1.

CyTb GioTexHosioriyHoro mnporecy. Cki1aioBi 4aCTUHU 010TEXHOJIOTIYHOTO
nporecy 1 ix marepiaibHl HOCIi. 3arajpHa XapaKTepUCTHUKAa O10TEXHOJIOTTYHOIO
BUpOOHUIITBA. THmoBa cxeMa 010TeXHOJOTIYHOTO BUPOOHMITBA. OCHOBHI cTail
IPOMHUCIIOBOTO MIKPOO10JIOTTYHOTO BUPOOHUIITBA: MIPUTOTYBAHHS Ta CTEPUIII3allis
NOKMBHUX  CEPENIOBUII; OJEp)KaHHS  TOCIBHOTO  MaTepially; BUPOOHUYE
KyJIbTUBYBaHHS; BUAUICHHS W OYMINEHHS KIHIIEBUX MPOAYKTIB. Bumoru 0
acenTuku B OloTexHonoriyHux rmporecax. ColiaibHl, MOpaJbHI Ta E€TUYHI
npobieMu OioTexHojorii, ii cycmiibHe cnpuiHATTA. OCHOBHI O10TEXHOJOTi1YHI
IPOYIIEHTH 1 IPOTYKTH.

3aranpHi ySABJICHHS MPO XIMIYHY OYyZOBY Ta BIACTHBOCTI CTPYKTYpP KJIITHH.
HykneinoBi  kuciotw, OUIKM, mOJicaxapuad, JIIiOA, HYKJICONPOTEiny,
DIKONPOTEiNM,  JUMONPOTEinu,  menTuaoridikanud.  [lpuHnumm  perynsmii
O10XIMIYHMX TIpoIeCiB. Be3KIITHHHI CHCTEeMU: KOHCTPYIOBaHHS, (PYHKI[IOHYBaHHS
Ta TEPCIEKTUBHM BUKOPUCTAHHSI Yy OilorexHonorii. Meroau  BHAUICHHS,
KOHIICHTPYBaHHS Ta OYHCTKM OUTKiB. MeToau BHU3HAYEHHS YHCTOTH Ta
MOJIEKYJIsIpHOT Macu OinkiB. I[nenTtudikamis OinkiB. bimkoBwii enexktpodopes,
SICPHUA MArHITHUH PE30HAHC Ta MacC-CIIEKTPOMETPisS SK METOMM JTOCTIIKCHHS
6inkiB. IXx pi3HOBMIM Ta NpPUHUUMH. BiTkM 3 aHTUMIKPOOHOIO AKTHBHICTIO, iX
010TEeXHOJIOTIYHUH TOTEHIlIAN Ta MPOMUCIOBe 3acTocyBanHs. depmentu. bynona,
0COOJMBOCTI sIK O10KaTami3aTopiB, 010JIOTTYHA PO, XIMidHA MPUPOIa GEPMEHTIB.
AKTHBHI IIEeHTpH, MeXaH13Mu OiokaTamiza. KopepMmeHnTu ta BitamiHu, posib METAIIB
Ta KodakTopiB B PpyHKIioHyBaHHI ¢epmeHTiB. Jlokamizalis (epMeHTIB B KIITHHI.
Mynetudepmentni kommiekcu. [3odepmentn. CKpHHIHT MIKpOOpraHi3MiB Ha
3matHicTh mpoaykyBatu depmentu. llnsaxu Bu3HaueHHS ekcmpecii TeHETHYHOl
iHpopmartii. [Tnasmigna JTHK.

OOMIH peuoBHMH. 3arajbHi YABJICHHS Mpo aHalbodi3M, Katabomi3M Ta
aHabouizM. OCHOBHI NUIAXHA aCUMUIALIT CyOCTpaTiB: OUIKIB, XUPIB, BYTJEBO/IIB,
aMIHOKHCJIOT, CIIUPTIB, OPraHIYHUX KUCIOT, MIHEPAJIbHUX KOMIIOHEHTIB.



O06’exTHn O1oTexHonorii. Kiitnau MikpooprasismiB, poCiIMH Ta TBAPUH SIK
IIPOMHUCIIOBI 1 MPOJYLEHTH OIOJNOrIYHO AKTHMBHUX PEYOBHH. 3arajbHa cXema
OyI0BU KIITUH €yKapioT, OakTepiii Ta apxeil. Pucu cXokocTi Ta BIIMIHHOCTI.
[lepeBarn MIKpOOpPraHi3MiB, MOpPIBHSHO 3 IHIIMMHU OpraHi3MaMHu, y CHHTE31
010J0T1YHO aKTUBHUX peuyoBUH. OCHOBHI BHMOTHM JI0 MPOMHCIOBHX Ta
MIPOMHUCIIOBO-TIEPCIIEKTUBHUX TpoayueHTiB BAP, kpurepii BinOopy. Buaiienns
MPOAYLICHTIB 3 MPUPOAHUX JiKepen. [lapamerpu, 3a IKUMH OLIIHIOETHCSI MIHIIUBICTh
KyJbTYp 3a TPaKTHYHO BAXJIMBUMHM O3HaKaMH. 3aJIeKHICTh MeETabOJI14HO1
AKTUBHOCTI MIKPOOPraHi3MiB BiJ] BIUIMBY (DaKTOPIB OTOUYYIOHOI'O0 CEPEJAOBHILA:
TemnepaTtypH, aepaiii, pH, ckimagy i KoOHIEHTpallii KOMIIOHEHTIB CEepeOBHUIIA.
Cenekiisi TPOMHUCIOBUX IITaMIB MIKpPOOpraHi3miB. [IpuHUIMNKM BUKOPUCTaAHHS
MyTareHiB B ceJekulii Mikpooprani3mib. IliqroroBka MiKpoOpraHizmiB o0
BUPOOHUYOr0 Tpolecy, TpuBaje 30epiraHHs 1 MIATPUMAaHHS B aKTUBHOMY CTaHI
IPOMHUCIIOBUX MIKPOOPTaHi3MiB.

biopeakropu. Kineruka, 1mo moaentoe picT KIiTHH. Mojenb CTPyKTypH 1
MOJICNIb CKJIAJIHOCTI. Bu3HaueHHs mBUAKOCTENW Ta KoedilieHTiB BuXoay. Brus
temnepatypu i pH. Mac-0anaHc /Ui ieaibHOTO PeaKkTOpy: PiBHSHHS 3arajibHOTO
Mac-0anaHcy, piBHSHHS 3aKpUTOrO, HAMIBBIIKPUTOTO 1 BIAKPUTOTO PEAKTOPIB.
[lepionnuHe KyabTHBYBaHHS 1 Horo rpadiuna inTepmnpertamis. ba3oBi KiHeTHYHI
MOKa3HUKH TIEPIOIMYHOTO KyIbTUBYBaHHs. [IMTOMa MBUIKICTH POCTY, CKOHOMIUHI
koedirienTH, BUXiJ 0loMacH, CTyIiHb BUKOPUCTAaHHs CyOCTpaTy, MPOIYKTUBHICTh
OlocuHTE3y, (iziosoriyHa IIHHICTL cyOcTpary. ba3oBi KiHETHYHI MOKA3HUKU Ta
MaTeMaTH4Hl MOJeNl  HamiBOe3lepepBHOIO Ta  OE3MEepepBHOTO  PEKHUMIB
KyJIbTUBYBaHHS. XeMOCTaTHI, TypOiJOoCTaTHI Ta IHINI CHUCTEMU KepyBaHHsI
OesnepepBHUMHU TIpoliecamu OiocuHTE3y. Po3poOka KOHCTpyKIii OiopeakTopy.
Knacudikamis depmentepiB. IlpuHnunu BUOOPY THIIOBOTO (GepMEHTAIIHHOTO
ob6nmagHanHs. [liHOYTBOpeHHS Ta WOro peryjaroBaHHS B Mpolecax TIMOWHHOTO
KyiabTuBYBaHHSA. KoHdiryparii 6iopeakTopiB: ,,0ak 3 Mimaakow", , KOJoHA 3
OynpOamkamu'", GiopeakTop 3 Mojadero MOBITPS, ,,3piKEHI" HOCIi, ymakoBaHa
HOCIEM KOJIOHA. YMOBH BHUKOPHUCTAHHS OCHOBHHUX 1 JOTIOMDKHHUX YacTHH B
OiopeakTopi: TUIO peakTopy, ,.pydaimika", MillanaKy, KJIamaHW, TOPTU IS B3ATTA
mpo0 Ta BBEJEHHS JOMIIIOK, iHIE. BukopucTaHHs omepariiidi ajig CTepuiizaiii.
Oco06nuBOCTI 0I0TEXHOJOTIYHUX MPOLIECIB HA OCHOBI KYJIbTUBYBAaHHS TBAPUHHUX
Ta POCITMHHUX KIIITHH.

Po3poOka NpUHIMITIB OYUCTKU 1 BUIAUICHHS I[UTLOBOTO TMPOAYKTY —
OloTeXHOJOriYHMKA TIporieciHr. Etanmm mepBHHHOI OYHMCTKH IiTBOBOTO IPOIYKTY.
Mixda3auii  po3moain  pedyoBHH. [BEpAO-piAMHHI B3aemonii: GdimbTparis,
EeHTpU(yTryBaHHS, O0opOaTyBaHHs, droTartis. BuBinbHeHHS
BHYTPIIIHbOKIITUHHUX  KOMIIOHEHTIB:  pPyWHYBaHHS  MIKpOOHHUX  KJIITHH,
TOMOTEHI3allisi TBAPMHHUX Ta pOCIMHHUX KiiThH. Jliami3. KoHueHTpyBaHHS
010JI0TIYHUX TPOMYKTIB: €Bamoparlisi, pIIMHO-PIAMHHA EKCTPakKilisg, MeMOpaHHa
dinpTparisa, nperumitaiia. ETanu KiHIEBOT OYMCTKH IIJIBOBOTO TMPOAYKTY -
xpomarorpadis. OCHOBHI NPUHIUIN aJCOPOLINHO-PO3NOALILHOT XpoMaTorpadii.
Tunu xpomartorpadii. AacopOuiitHa xpomarorpadis: i0HOOOMiHHaA, T1IpodhoOHOT
B3aeMoAli, adiHHa, Ha 3BepHeHUX (Dazax. BucokoedexkTuBHa piAMHHA



xpomarorpadis (BEPX). Ta3oBo-pimunHa xpomartorpadis. ToHKomapoBa
xpomaTorpadis. XpomaTorpadiuni cucTeMu. IX pi3HOBHAM Ta KOMIOHEHTH.
XpomarorpadiyHi KOJIOHKM Ta THIOU MATPUKCIB JUIsi HUX. AHQJIITHUYHI Ta
npenapatuBHl  KOJOHKHM. OnrTuMizaniss  xpomarorpa@iyHUX  METOMIB I
MPOMUCIOBOCTI.  XpomartorpadiuHi CUCTeMH, J1laboOpaTOpHi, MUIOTHI Ta
npoMuciioBl. OCHOBHI NPHUHIMIN CTBOPEHHSA JIKAPCHhKUX 3ac00iB Ha OCHOBI
LIIbOBOrO MpoaykTy. JlepxkaBHa ¢apmakores sk OpaBoBHi akT. CTpyKTypHa
opranizauis JDY. Ilouarra npo craHgapTHI 3pa3Ku, CTaHAApTHI Ipernapatd Ta
eTajoHH1 crnekTpu. Metonu (apmakoneitHoro ananizy. CyOcraHIilii Ta TOTOBI1
Jikapcbki ¢opmu. Baminaiisi METONIB KOHTPOJIO SIKOCTI JIIKApPChKUX 3ac00iB.
Opranizaiiisi 1 0cOOIMBOCTI MPOBEAECHHS KOHTPOJIO AKOCTI JIKAPCHKUX 3aCO01B.

Jlimepamypa
1. Biorexnounoris: [Miapyunuk / B.I'. I'epacumenko, M.O. I'epacumenxo, M.I.
[BurixoBchkuii Ta 1H.; Ilig obm. pea. B.I'. I'epacumenka. — K.: dipma

«IHKOCy, 2006. — 647 c.

2. lOnesnu O. 1. biorexnonoris: HaBuanpuuii nocioHuk / O. 1. FOnesny, C. L.
KoBtyn, M. 1. I'une; 3a pea. M. I. ['uns. — Muxomnais: MJIAY, 2012. — 476 c.
3. IIsex O. B. Exomoriuna 0iorexuosorid. Ka. 1: HaBuanpuuii mocionuk / O.
B. lIBen, P. O. Ilerpina, O. 3. Komaposcrka-Ilopoxussens, B. I1. HoBikoB. —
JIpBiB: Bumasauntso JIbBiBchkOi momiTexHiku, 2018. — 424 c.

4. [1Isexq O. B. Exomoriuna 6iorexuosorid. Ka. 2: HaByanpHuid 1mocioHuk / O.
B. IlIsex, P. O. Iletpina, O. 3. Komaporcrka-Ilopoxusgenp, B. I1. HoBikos. —
JIpBiB: Bumasaunrso JIbBiBchKOi moniTexHiky, 2018. — 368 c.

5. TMupor T.II., Pemernsax JIL.P., IloBom3uncekuit B.M., I'peripuak H.M.
Mikpo6iomoris xapuoBux BupoOHHNTB / 3a pen. T. II. Tlupor. HapuanbHuit
nocioHuk. — Biguwuig: Hosa kuura, 2007. — 464 c.

V. BIO®I3UKA

Pomp 1 wmicne Oiodiduku cepen OlojoriyHUX Hayk. TepMoamHamika
010JI0TIYHUX TIPOIIECIB: TEpPMOAMHAMIKA PIBHOBAXKHUX CTaHIB, TEPMOJMHAMIKa
HeoOopoTHUX  mporeciB. OCHOBHI  TIOJIOKEHHS  JIHIAHOT  HEPIBHOBAXHOT
TepMoauHaMiku. HerniniiiHa TepMoarHAMiKa HEOOOPOTHHUX TIPOIIECIB.

Monekynsipaa Oiodizuka. CTpykTypHa oprasizamis 1 KoHbopmairii
O0iomMakpoMoniekyn.  biodi3muHi  MeTOmM  AOCHIIHKCHHS  010MaKpOMOJEKYI.
biodizuka OinkiB. JlmHamika OinkoBoi cTpykTypu. KineTnka ¢depMeHTaTHBHUX
peakmiii. Enepris aktuBamii Ta 1i BU3HaueHHsA. Teopis aOCONMIOTHUX MIBUIAKOCTEH
peakmiii (Teopis mepeximHOro cTaHy). biodi3uka HYKIETHOBHX  KHCIOT.
[IpoctopoBa OymoBa JIHK. Xapaktep cum, siki crabumizytors ctpyktypy JIHK.
OnTuvHi XapakTEePUCTUKA HYKJICTHOBUX KHCIOT. CuH- 1 aHTH- KOoH(popmarlii
HykiaeotuniB. EHmo-, ek30- koHdopmamii pubo3u. Kinetnka nmenaryparii i
penaryparii JJHK.

biodgizuka kmiTuHHUX TponeciB. CTpykTypHa oOpraHizamis MeMOpaH.
MuikMoneKkysipHi B3aemonii B MemOpaHi. Pa3oBi mnepexoad B MeMOpaHax



(;mioTponHUK 1 TepMOTponHUM mnomiMopdizM diniAiB). biomeMOpaHa sk piakuii
Kpuctai. J{uHamika mainigiB 1 OUIKiB y MeMOpaHi. BukopructanHg METOy CHIHOBUX
MITOK JJI1 BUBYECHHS IMHAMIYHUX XapaKTEpUCTUK MeMOpaH. Mopeini CTpyKTypHOT
opranizamii memOpaH. TpancmopT pedoBuH uyepe3 OiomemOpanu. MexaHizMH
MACMBHOT'O 1 aKTUBHOT'O TPaHCIOPTY uepe3 6iomemOpanu. [Ipuposa MmemMOpaHHOTO
noteHuiany. PiBusHHs HepHcrta. MikpoenekTpoaHa TeXHIKa AJii BUMIPIOBAHHS
MeMOpaHHoro mnorteHuiany. PiBusaHHs VYccidra. Ilorenmian nii. Ilepdysis
130J1bOBAaHUX HEMPOHIB Ta PO3AUIbHE JTOCHIIKEHHS 10HHUX CTPYMIB 32 JJOIIOMOTI'OIO
METO/la  «meTdy-kiaemMm». Tumu 10HHMX  KaHauiB. BOpoTHI  MeXaHI3MU
IIOTEHIAJO3IC)KHUX 10HHUX KaHalaiB. MaTreMaTuyHa MoJeiab XOJKKIHA-XaKCIl
OMHKCY TIPOLIeCY eJeKTpuuHOi 30ymanuBOCTI. Po3MOBCIOMKEHHS 30yIKEHHSI.
Enexrporoniununii mnotenmian. KaOenbHa Teopis. MexaHI3MH MIDKKIITUHHUAX
B3a€MOJIM. 3arajgbHl MPUHIUIMN TEpeaadl CUTHajliB Bil peUenTopiB MeMOpaHH
BCEPEANHY KIIITUHU.

biodizuka ckopornuBux mpoueciB. CTpyKTypHa oOprasizailisi M'sI30BOTO
BOJIOKHA (JJaHH1 €JICKTPOHHOI MIKPOCKOIIi Ta PEHTI€HOCTPYKTYPHOI'O aHami3y).
CrpspkeHHsT MK 30Y/DKCHHSM 1 CKOPOYECHHSM B CKEJICTHOMY 1 TJIaJeHBbKOMY
M's3ax. [3omeTpuuyHe CKOpodeHHs. [30TOHIUHEe CcKopodeHHs. EHepreruka
M’5130BOro ckopoueHHs. PiBHsHHA Ximma. MoOJEKyJIspHI MeXaHi3MH M’sI30BOTO
ckopoueHHs1. Teopii M’s130Boro ckopoueHHs. Hem'si30Ba ¢opMa pyXJIMBOCTI KITITHH
biodizuka ceHcopHUX cucTeM. 3arajibHi MPHUHITUIN 1 3aKOHOMIPHOCTI CEHCOPHOT
peuernii. 3akoH CrtiBeHca. 3akoH BebOepa-®exuepa. biodizuuni MexaHi3Mu
TpaHchopMallii 30BHINIHIX CTUMYJIIB B HEPBOBUU IMIyJbC. PerentopHuii
(reneparopHuii)oTeHIia). MexaHi3Mu reHeparlii OTOpPeIenTOPHOro MOTEHITIATY.
CnyxoBa ceHcopHa cucTeMa. MexaHOpeUenTopy BHYTPINIHBOIO ByXa 1
BEeCTUOYIISIpHOTO anapaTty. MoJIeKyJIIpHI MEXaHI3MH MeXaHOPETICIIIii.

Tpanchopmaritis eHeprii B MeMOpaHax MITOXOHJPIA 1 XJIOPOILJIACTIB.
IIpocTopoBa mokamizallis €JIeKTPOHHO-TPAHCIIOPTHUX JIAHIIOTIB B MeMOpaHax
MITOXOHJIPiH 1 XJoporuiacTiB. OKMCHO-BIIHOBHUH MOTEHIIIAM 1 HOTO BUMIPIOBaHHS.
OKHMCHO-BITHOBHI ~ TOTEHIIAM  TMEPEHOCHUKIB  eNeKTpoHiB.  CTpyKTypHa
opranizaiis AT®-cunTeTasu i ii JoKamizamis.

biodizuka porocunTesy. OcHOBHI eTanu ¢OTOOIONOTTYHOTO MPOIIeCy. 3aKOHU
MOTTWHAHHS CBiTHa. [[iIrMeHTHI MOJEKyNIH 1 iX CHEKTpajdbHI XapaKTePUCTUKH.
dorocunTeTnyHa oauHMI. EdekT depBoHOro mamiHHSA 1 e(exT miacuiIeHHs
Emepcona. IlornuHanHs cBiT/Ia 1 MEXaHI3MU MiTpallis €Heprii B CBITI030Hpar0dnx
MIrMEeHT-OUTKOBHUX (aHTeHHUX) KoMmIuiekcax. OcHOBHI 3akoHH (oToxiMii. CriekTpu
nii  doToximMiyHUX peakimiii. Mopgenb S-ctaHiB Tpu  (POTOOKUCICHHI BOJIH.
bakrepianbauii ¢oTocuHTe3. MONEKYIApHI MEXaHI3MH 1 METOAM peecTparrii
010JTFOMIHECIICHII ]

JIimepamypa
1. Koctrok ILT'., 3uma B.JI., Marypa II.C., Mipouauuenko M.C., llly6a M.®.
biodizuka. — K.: BIIL] «KuiBcekuii yaiBepcutet»,2008. — 567 c.
2. IMocynin 1O.1. biodizuka: miapyunnk. — K.: Bugasaunrso Jlipa-K, 2017. —
472 c.
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3. Menuuna ta 6ionoriuHa ¢i3uka: miaApyd.ais CTy.. 3akii.Buil.ocBitTa / C.B.
[Toropenos, E.O. PomopanoBa, P.P. OcmanoB, B.O. Timantok. — Xapkis.,
H®YVY, 3onoti cropinku, 2019. — 264 c.

4. biogi3uka 1 6iomexanika: minpydHuk. / B.C.Anrontok, M.O. bonnapenko,
B.A. Bamenko, I'.B. Kanmameswu, I'.C. Tumuwmk, [.B. Snenxo. — Kuis:
[TomiTexuika, 2012. — 344 ¢

VI. BOTAHIKA

3arajapHi NOpUHUOUOM OOTaHIYHOI HOMEHKIAaTypu. TakcoHM Ta iepapXis
TaKCOHOMIYHMX KaTeropid. Mixnaponuuii Kojpekc 60TaHIYHOT HOMEHKIATYpH Ta
floro ctpykrypa. HaykoBi Ha3BM BHYTPINIHHOBHOBHX, BUIAOBHUX Ta HAIBUIOBHUX
takcoHiB. Homenknatypui ¢uibtpu. IlpuHuunu npuopurery Ta THUMII(IKAI.
CuHoHIMU Ta cUHOHIMIKA. HanncanHs Ta TpaHciiTepalis Ha3B TAKCOHIB.

XIMIYHUN CKJaJ POCIMHHMX KIITHH. Krnacugikaiis cnoco6iB KUBJICHHS.
CrpyktrypHa Ta (yHKI[IOHAJIbHA PI3HOMAHITHICTh OCHOBHUX (POTOCHHTETUYHHUX
HIrMEHTIB - XJIOpOo(iTiB, KApOTUHOINIB, PiKOOLTIHIB. PI3HOMaHITHICTh MPOIYKTIB
acuMuLsIii. OcoOMMBOCTI *KUBJIEHHS y TpuOiB. A3oTdikcaiis Ta i MOMMUPEHHS
cepesl pOCIUHHUX OpraHi3MiB.

[IpokapioTuyHu Ta eyKapiOTUYHHM IaHu OyJOBH KIITHH, iX CIUIbHI Ta
BIIMIHHI pucu. ['imore3n moxo/keHHs eykapioT. IllepBuHHI Ta BTOpPUHHI
eH0cuMO1031. 3arajpHi IUIAaHU OyIOBH KJITUH BOJAOPOCTEH, BHUIIUX POCIHH Ta
rpubiB. Pi3HOMaHITHICTh KJIITMHHUX IMOKPHUBIB: MeJiKyJa, aMmdiecma, MEepHUILIacT,
NaHIUp, KJIITHHHA 000JI0HKAa. PI3HOMAaHITHICTh THIIB KIITHHHUX OOOJOHOK.
Pi3HOMAaHITHICT, HYKJICOIUTOIUIA3MATUYHUX OpraHesl: TUIU SIEPHOTO amapary
(HyKJI€O0i, TUHOKAPIOH, TUIIOBE €YKApIOTHYHE S/IPO), EHO0IIIa3MaTHYHa CITKA Ta i1
BUJIO3MIHU, KOMIUIEKC ['OlbaKi, TIEPOKCHCOMH, BaKyOJSIpPHHMM  amapar,
xjioporutactHa eHjpormasmatudHa citka (CER). JIXryTukoBuii amapaT Ta HOro
pI3HOMaHITHICTh. JI)KTYTUKOMOIOHI CTPYKTypH - TalTOHEeMa, IICEeBIOIIMIIII.
dotopenentopHi cucteMu. OcoOJIMBOCTI MITO3Y, KapioKiHE3y Ta IUTOKIHE3Y Yy
pociuH. DOTOCHUHTETMYHUW Ta MITOXOHApianbHuil amapar. (OcoOauBOCTI
oprasizaiii IpOKapiOTUYHOTO, XJIOPOIUIACTHOTO, MITOXOHJIPIATBHOTO, SIAEPHOTO
TeHOMIB Ta T€HOMY HyKJieoMopda.

Crymieni mMopdoJioriyHoi oprasizalii Tijga pociMH. POCIMHHI TKaHWHH, iX
kiacuikailisg, XapaKTepucThKa Ta 0coOIuBOCTI OymoBu. IlariH Ta KopiHb SIK
OCHOBHI BEreTaTHBHI OpPraHW BUIMUX pociuH. bpyHbku, ix OymoBa, QyHKIIi Ta
pizHomaHiTHICTE. Ctebmo. CrenspHa Tteopis. Jluctok Ta #oro yHkmii.
Metamopdo3u marony, crebisa, JIUCTKA, KOpeHsA. PenpoayKTHBHI OpraHd BHUILKX
pocnuH. Teopii moxomkeHHs KBITKHM. byaoBa Ta ¢yHkmii kBiTkH. Mikpo- Ta
MEracroporenes, MiKpo- Ta MerarameroreHe3. Tumm 3anuneHHs. dopmu Ta
3HAYCHHS TepexpecHoro 3amwieHHs. [ToasiitHe 3amrimHeHHs. AnoMikcic. Hampsim-
KM €BOJIIOIII] KBITKH.

Knacudikanis crnocobiB po3MHOXKEHHSI BOJOPOCTEH, BHIIUX POCIUH Ta
rpubiB. Tunu meio3y (3UroTuyHa, raMeTU4YHa Ta COpUYHA peaykuis). Kurrei
ITUKITH.
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PocnuaHl Ta TpuOHI 00’€KTH Yy cCHCTEMl OpHariyHoro cBity. ['imoresm
MOXOJDKEHHSI TIATH/I, MITOXOH/Pii Ta JPKTYTUKOBOTO amapary.

CyyacHi wmeroau moOyaoBH (uloreHeTUYHUX cucteM. @OEeHOTUrNHI Ta
Te€HOTHUITHI METOJIM B CUCTEMATHULI pociuH. MonekymspHa ¢iunoreHis. MixHapoaHi
OaHku reHeTuyHoi 1H(poOpMalii. BukopuctanHs MOJEKYISIPHO-()ITOreHETUHYHUX
METO/I1B NpH 11eHTU(IKALIl POCTUHHUX Ta TPUOHUX 00’ €KTIB.

Cuctematuka BOJOPOCTEH. VYSBIEHHA TMPO PI3SHOMAHITTA BOJOPOCTEH.
BogopocTi sk 30ipHa Tpyna BILAAUTIB HIKYUX (POTOABTOTPO(GHHUX OpraHi3MiB.
Jlucko-, miatu- Ta TYOYJIOKPHUCTAaTH, albBEOJSTH, XPOMICTH, CTPaMEHOIILIH,
XpOMaITbBEOJISTH, OIICTOKOHTH, apXerylacTUAHI  POCIUHHU. 3arasibHa
XapaKTEepPUCTUKA KOHKPETHUX BiIILTIB BOJOPOCTEH. XapKTepHi MPEICTAaBHUKH.

CuctemaTuka BUIIUX POCIWH. YSBJICHHS MPO PI3HOMAHITHICTh BHIIUX
pociuH. MarictpaipHi  HAmpsIMKM ~ €BOJIIOLIT  BUIIMX POCIMH. 3arajbHa
XapaKTePUCTUKA KOHKPETHUX BIJJLIIB Ta KiaciB BUIIUX pociiuH. OCHOBHI
TIOPSIAKU Ta POJUHU. XapKTEPHI MPEICTAaBHUKH.

Cucrematuka rpuOiB. YABIEHHS NTPO PI3HOMAHITHICTh BUIIUX POCIHH.
3arajpbHa XapaKTepUCTUKAa KOHKPETHHX BIIIUIIB Ta KiaciB rpubiB. OCHOBHI
NOpSAKU. XapKTEpHi MPEJICTABHUKH.

[Monsatts nipo diopy sk npupoaHe siBuie. MeToan GIOPUCTHUHOTO aHATI3Y.
CyyacHi (QuopucTiyHi I[apcTBa Ta OCHOBHI (DIOPUCTHYHI 00sacTi 3emui.
DIopUCTUYHE palOHYBaHHS Y KpaiHU.

PocnunnicTe Ta pociuHHUN nokpuB. [IpuHnunm kimacudikarlii pocJIMHHOCTI.
[Tpuniunu reo6otaniuHoro pailonyBaHHs. OcHOBU ekosorii pociud. OxopoHa
POCIIMH Ta POCIMHHUX yrpynyBaHb. MiKHApOJHI Ta HAI[lOHaJbHI HOPMAaTHBHO-
IIpaBOB1 OCHOBH OXOPOHHM POCIMHHOTO OIOpPI3HOMAHITTSA. 3amoBiHAa CIpaBa.
MixHapoaHi Ta HamioHalbHI «YepBoHI KHUTH» Ta «UepBoHI criucku».boTaniune
pecypco3HaBcTBo. OCHOBHI PECYpPCHI IPYITH POCIIWH Ta iX Kiacudikaiis.

Jlimepamypa
1. KoctikoB L.YO., /I)xaran B.B., Jlemuenko E.M., boiiko O.A., boiiko B.P.,
Pomanenko I1.0. boranika. BogopocTi Ta rpubu: HaBuaneuuii mociouuk. — K.:
Apicreit, 2006. — 476 c.
2. Heuwuraiino B.A., KyuepsiBa JI.®. botanika. Bumi pocmman. — K.:
ditocorioneHtp, 2000. — 432 c.
3. Mamesceka A. C. boTanika: HaBUadbHUN TMOCIOHMK 11 BCTYIHHKIB IO
3aknazaiB Bumoi oceity / A. C. Mamescbka, T. M. €pmeiiuyk, IBantis O. 5. —
Jlyuek: [T IBantok B.I1., 2020. — 181 c.
4. Jauayk IL.B. IlepdinseBa JLII. bortanika: miapyunnk / I1.B. {sayk, JLIL
[lepdinveBa. — Ymanb, — @OIT XKortuit O. O. — 2015. — 206 c.
5. Minapuenko B.M., Maxuns JI.M., Cepema II.I. Menuuna OoraHika.
[Tinpyunuk. — K.: Meaumuna, 2009. — 326 c.

VII. BIPYCOJIOI'TA
[lonsitts mpo Bipycu Ta ix Bu3HaueHHs. HailOuibil CyTTEBI BIACTHBOCTI
BipyciB. Ilo3akniTuHHa Ta BHYTPIIHBOKIITUHHA (OPMH ICHYBaHHS BIPYCIB,
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oOniratHui napazutu3M. Micue BipyciB y *UBIM npupojl. ['inmoTe3u npo npuposy
Ta MOXOJIXKEHHSI BIPYCiB.

XIMIUHUH cKia] BipyciB. TUNM HYKJIETHOBUX KHUCIIOT Y CKJaal BipioHIB. buiku
BIpYCIB.

bynoBa BipyciB. 3arajibHi NPUHUUIM CTPYKTYpPHOI OpraHizaiii BIPIOHIB.
Penponykiiist Ta MOJEKYJIIpHI OCHOBU BIpYCiB

OcHOBHI MeXaHI3MHU NepcUcTyBaHHs BipyciB. [laTorenes BipycHUX 1H(EKIIH.
[Insxy NpPOHUKHEHHS BIPYCiB B OprasisMm mroAuHU. [lommupeHHs BIpycCiB B
MaKpOOpTaHi3Mi Ta 3BUIbHEHHS MOTr0 Bij] 30yIHUKIB.

nsxu nowmupeHHs BipyciB y npupoai. OCHOBHI MexaHI3MM mepenadi
BipycHUX 1H(peKIIH JoauHu Ta TBapuH. [lOHATTS NEpBUHHOI JOKami3amil
30yanuka. llnsxu po3noBcrokeHHs Ta mepenadi BipyciB pociuH. Ekonoris
BIpYCiB JIIOMWHU Ta POCIHH, TOHATTSA OiomeHo3y. [IoHATTS mpo MonekymsapHy
€M11eMI0JIOT110 BIPYCHUX 1H(EKITIH.

OCHOBH1 IPUHITUIY JA1aTHOCTUKU BIPYCHUX 1H(EKIIIH

[IposBu BipycHOT iH]EKIIi B 3aCTOCOBaHUX JIaOOPAaTOPHUX MOJEISIX. MeToau
i1eHTudikaiii BipyCiB, 3aCHOBaHI Ha BHUBUYEHHI BIPYCHUX OUIKIB YHM BIPYCHUX
HYKJIETHOBUX KHCJIOT: IMYHOJIOTIYHI (CEpOJIOTIUH1) METOAM MEPIIOro MOKOJIIHHS
(peakiiis rabMyBaHHS FeMarJlOTHHAIIl], 3B’ I3yBaHHS KOMIUIEMEHTY, MPEIUIITaIlil
B arapl Ta 1H.), Ta JIPyroro MOKOJIHHSA (METOAM IMYHO(PEPMEHTHOrO aHaji3y,
peakKIlisl MacUBHOT TeMarJIFoTHHAIT Ta 11 Moaudikallii, IMyHOOJIOTHHT).

Kiacudikarris Bipycis.

CyuacHa kiacudikallis Bipycis, eranu ii po3BuTKy. OCHOBHI NPUHIIUIIHN Ta
kputepii knacudikaiii Bipycis. [Ipunuumnu ¢hopMyBaHHS MOHATTS POJIUHU, POIY,
THUITY CTOCOBHY BIPYCIB.

JIHK-reHoMHi BipycH, HaTOT€HHI1 JJIs JIOAWUHYU 1 TBAPUH: OCHOBHI POJIMHH,
HaWOLIBII BIIOMI MPEICTABHUKH.

PHK-renomHui BipycH, MaToreHH1 JyIsl JTIOJAHA Ta TBAPUH: OCHOBHI POJIMHH,
HaWOLIBII BIIOMI MPEICTABHUKH.

Bipycu pociuH: 0CHOBHI POJMHM Ta IMIMPOKO PO3MOBCIOKEHI BIPYCH, 3
BU3HAYEHUM TaKCOHOMIYHUM MOJIOKEHHSIM.

Takconomist 6akTepiodaris.

Jlimepamypa
1. Auapitituyk O.M., Kopoteera I'. B., Momuanens O. B., Xapina A. B.
BipycHi iHbekmil 11o1uHA Ta TBAPUH: €MiIEeMIONOTis, MaToreHe3, 0COOIMBOCTI
IPOTUBIPYCHOTO IMYHITETY, Teparis Ta mpodinaktiuka. HapuansHuii mociOHUK.
— K., 2013.
2. Bunorpang H.O., Bacumumun 3.11., Kozak JI.II., Pomanenko T.A.3arampHa
emigemiosiorist. HaBuaneuuii nocionuk. — K.: BCB «Megununay, 2010. — 176
C.
3. Bipyconoris. HaBuanpHUit mociOHuK st mabopatopHmx 3aHsaTh / B.IL
[Momimyk, I.I'. bym3aniBceka, T.II. IlleBuenko, O.M. Amnapiituyk, T.A.
Komnanens, O.A. Kongpartiok, I'.B. Koporeea, O.B. Momuaneup, A.B.
Xapina, O.B. IlleBuenko. — K.: I{IT «KommpunaT», 2017. — 242 c.
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4. 3aranpHa MiKpoOioJorisi, BipycoJioris, imyHoJoris. BuOpani nekuii: Hasu.
nocionuk / I1. 3. [Ipotuenko. — Opeca: Onec. nepx. yH-T, 2002. — 298 c.

VIIIL. 300J10T'151

Cneuudiuni pucu tBapuH. CydyacHa cucTteMa TBapUHHOTO CBITY. IcTopruHuMit
PO3BUTOK TBAPUHHOTO CBIiTYy. [IOHATTS MPO CUCTEMATHKY TBapHH.

CyuacHe ysBIeHHS Tipo mnpoTucTiB. OcobiuBocti OYyI0BH, MPOIIECIB
KUTTEISITBHOCTI, €KOJOTIYHI OCOOJIMBOCTI TBApPUHHO-MOJIOHUX TMPOTHUCTIB.
OCHOBHI HAaIPSIMKH €BOJIIOLIIT MPOTHUCTIB.

Nnote3an moxokeHHS  OaraTOKIITUHHMX TBapuH. (OCHOBHI  eTamu
YCKJIAIHEHHS OpraHizallii 0araTOKJIITHHHUX TBapuH. baraTokIITUHHI TBApUHHU, 1110
3HAXOJAThCSl Ha JOTKaHMHHOMY piBH1 opranizauii (Prometazoa). Ilonsarts mpo
cripaBXHIX OaratokmiTMHHUX TBapuH (Eumetazoa). J/[Bo- Ta TpuiiapoBi TBapUHHU.
Tunu cumeTpii TiIa TBApUH Ta IXHE aanTUBHE 3HAUCHHA. SIBUIIE MeTamepii cepent
0araToKJIITUHHUX TBAapWH, MOHATTS IMPO TOMO- Ta TETEPOHOMHY MeETaMepiro.
[lepBUHHOPOTI Ta BTOPMHHOPOTI TBAapWUHU. THUNU TMOPOKHHWH Tila y TBapHH.
OnopHi YTBOPH Ta THIA CKEJIETy y Oe3XpeOeTHUX Ta XOPJAOBHX TBapwH. THIH
TPAHCIIOPTHUX CHUCTEM y 0e3XpeOeTHHX Ta XOpJaoBUX TBapuH. OCHOBHI THIH
HEPBOBOI cUCTeMU Yy TBapuH. CriocoOM pO3MHOXKEHHS Y 0araTOKIIITHHHUX TBapHH.
[lousaTrs mpo HeoTeHito. [lomieMOpioHis Ta MapTeHOTeHE3, WOTO PI3HOBUAM Y
TBapuH. [IOHATTS npo npsiMUi Ta HEMPSIMUN TUTTH TOCTEMOPIOHATBHOTO PO3BUTKY.
K- 1 r-crpareris posmHoxeHHs y TBapuH. CKiagHi Ta TPOCTI KUTTEB1 IUKIN
TBapuH. [loHATTS npo MeTareHe3 Ta reteporoxito. Ce30HHI SBUIA Y KUTT1 TBAPUH.

Pi3HomMaHITHICT, OaraTOKIITUHHMX TBapuH: Tunu Ilractunvacti, ['yOkw,
Kanki, PebpornaBu, Ilmocki uepBu, Komoseptku, CkpebGnsuku, Hemaromwu,
[Ipiamynigu, Bomocori, KinbuacTi uepBu, Unenucronori, Momrocku, MoxoBaTkw,
ITnevyonori, HamiBxopmaosi, 'onkomikipi, Xopaori IlopiBHsUIbHA XapaKTEepHUCTHKA
IPEJACTaBHUKIB CYYaCHUX IIJTUITIB Ta KJIACiB IUX THUIIIB.

CepenoBuilla MEIIKaHHS TBapWH Ta ajamnTallii A0 HuX. Exosjoriuni 3B’S3KH,
[0 BUHUKAIOTh MDK TONYJSIIIMH TBapuH Ta MDK TBapMHAMH Ta IHIIAMH
Opra”i3MamMu B €KOCHUCTeMax pI3HUX TumiB. Ponb TBapuH B TPUPOTHUX
YIPYHOBaHHSX 1 TOcIoAapCTBi toauHu. [lommpenns mapa3utu3smy ta remarodarii
cepell pi3HUX TPyN TBapWH. THIM KUTTEBUX IUKIIB Mapa3uTiB. Tumm mapa3uto-
Xa3siHHUX cHucTeM. HaWronoBHINII Mapa3uTH POCIUH, JIOJUHU Ta CBIACHKUX
TBapuH. TBapuHU SIK areHTH OIOMOIIKO/KEHHA. TBapwHM — IMIKITHUKA
CUTBCHKOTOCIIOTAPCHKUX Ta JICOBUX POCIWH. TBAapUHU — MEPEHOCHUKU 30YTHUKIB
XBOpOO JIOAMHW Ta TBapuH. [IOHATTS TPO 300HO3M Ta AHTPOIO300HO3H,
TPAHCMICUBHI 3aXBOPIOBAHHS.

JIimepamypa
1. Hessamomceka K., Ilorimanceka T., Marnineka b., Uy6ait A. 3araibpHa
napasurtonoris. — K.: Hayk.nymka, 2007. — 484 c.
2. 300J10Tisl XOPJOBHX: MAPYYHHK: JUIA CTy/. BHIL. Hapd. 3aki. / . B. Iapuk,
I. C. Xamap, 1. B. Tuknii ta in.; 3a pen. npod. 1. B. Iapuka. — JIbgie: JTHY im.
IBana ®panka, 2013. — 356 c.
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3. 3oosoris 6e3xpebernux : migpyunuk / . M. llep6ak, J.b. Lapiukosa. -
KuiB: BupaBuunyo-nonirpagiuauii nentp "KuiBcekuii yniBepcurer”, 2008. -
640 c.

4. bynaxoB B. JI. ®yukiiionansHa 30070ris: niapyynuk / B. JI. bynaxos, O. €.
[TaxomoB. — JI.: Bua-Bo JlninponeTp. Hail. yH-TYy, 2010. — 392 c.

IX. IMYHOJIOI'IsA

CrpykrypHO-QyHKIIIOHAJIbHA OpraHizaiisg iIMyHHOI cucTemu. LleHTpanbHi Ta
nepudepuuni aiMpoigHl opranu: MopdoioriyHa cTpykrypa i ¢yHkuii. 3aragbHa
cxema remaromnoe3y. CToBOypoBI KIITHHM KICTKOBOIO MO3KY: OCHOBHI
BiaacTuBOCTl. KiliTHHM IMyHHOT CHCTEMH MIEJIOIIHOTO Ta JIIM(OITHOIO
noxokeHHs. ['panynonutu (HedTpodinu, eo3uHodinm, 6a30piimM, MaCTOLUTH), IX
¢yHKIIOHANBHA cremianizalis. Tunu ¢GarouuTyBaJbHUX KIITHH: TOXOMKEHHS,
mopdororisa, peuentopu. JleiikonuTu MoHOUUTapHOrO psAxy (Makpodaru i
JIEHJPUTHI KJIIITHHM ), X 3aTHICTb JI0 TTPEe3eHTaIlli aHTUreHiB. Pobk epuTponuris Ta
TpOMOOLIUTIB B peanizallii IMyHHHX MexaHi3MiB 3axucty. [Ipupoani kinepu (I1K):
0loJIOTiYHA POJIb, MEXAHI3MH PO3MIZHAHHS Ta JI3UCY KIITUH-MimeHed. T- 1 B-
mimporuTh, X cyononynsiii. ETanu anTurennesanexxHoro audepeHiroroBanas B-
ta T-nmiMm@ouutis. Posib MIKpOOTOUEHHS KICTKOBOTO MO3KY Ta TUMycy. Po3ceneHnns
T- 1 B- npimdonutie y nepudepiiinux mimdoinaux opranax, T- 1 B- xiaiTuHHI
JTOMeHU. MOJIeKYJIIpHI OCHOBU PEIUPKYIALii JiMpouuTiB. MojieKyIn KIITHHHOT
aaresii: CEJEKTUHU, IHTETPUHHU, AJAPECUHU, pelenTopu XomiHry. CUrHalIbHI
MOJIEKYJTM — XEMOKIHM Ta IX peUenTopu. 3amajeHHs fAK TMpOosSB peakiii
OpUPOAHBOTO IMYHITETY. OCHOBHI pUCH 3alajeHHs, MPUYUHU IX BUHUKHEHHS.
MonekynspHi  MeXaHI3MH  pO3II3HAHHS  IaTepH-acOIlIOBAaHUX  CTPYKTYP
30yauukiB. Kimituau roctpoi 1 XpoHiuHi (a3 3amaieHHs. 3MiHa eKcripecii
aAre3sMBHUX  MOJEKYJI Ha €HAOTeNli CyauH y BOTHHINI  3amajeHHS.
TpancengorenianpHa Mirpaiis JjedkouutiB. binku roctpoi ¢da3u 3amaneHHs.
CekpeTopHi aHTHUMIKpOOHI menTuau. ParomuTo3 sSK TOJOBHHM 3aci0d emimiHalii
naToreHiB. bionuaHi ¢hakTopu (aromuTiB: KHCHEBO3AJIC)KHI Ta KUCHEBOHE3AIC)KHI.
XeMoTakcuyHl (akTOpH, IO aKTUBYIOTh (aromutu. [Ipo3amanbHi ITUTOKIHU.
KommiemenTt. Knacuunuii, ambTepHATUBHUM 1 JIGKTHHOBHM IIISAXW aKTUBAIIil
KoMIJIeMeHTy. Ponp cucTeMu KOMIUIEMEHTY B aKTHBAllli 3amajieHHs Ta
AHTUMIKPOOHOMY 3aXHUCT1. 3aXMCHA 1 TATOJIOTIYHA POJIi 3arajJeHHs.

AHTHreHcnerudiaHa aKTHUBAI[IIA JTIMQOITUTIB. PosBurok IMyHHOT
BiMOB1M1. AHTUTEHH, TAalITeHHW, HOCII, iX XiMmiuHa npupona. Lisxu nmpoHUKHEHHS
AHTUTEHIB B Opradi3M. EHIOTeHHE Ta eK30T€HHE TIOXO/KCHHS AaHTHUTEHIB.
IMyHOXIMIYHI BIACTHBOCTI OUIKiB, TOJICaXapwiB, HYKJICIHOBUX KHUCIOT.
JletepMmiHaHTH aHTUTEHHOI crernudigyHocTi. TuMyc3anexkHi Ta TUMYCHE3alexkKHI
aHTUTeHH. bioyoriuHa poibh CUCTEMHU TICTOCYMICHOCTI. PoJIb MOJIEKYJ TOJIOBHOTO
KOMITJIEKCY TICTOCYMICHOCTI B TIpe/cTaBieHH] anTureHiB. ['enu i mpoayktu MHC
knaciB [, II 1 III. Bynosa monexkyn MHC 1 Ta 2 knacy. @yunkiuii monexkyn MHC 1 ta
2 xnaciB. OcoOIMBOCTI CTPYKTYPH Ta PO3IMI3HABAHHS €HJOT€HHUX Ta €K30I€HHUX
anTureHiB. OCHOBHI eTamy MPOIECUHTY 1 MPe3eHTaIlli eHIOTeHHUX Ta €K30TeHHUX
antureHiB, uusixu 6iocuHtesy MHC 1 1 II -ro knacy. MosekynspHi MexaHI3MU
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akTuBalli JIM(QOUMTIB. AHTUTCHPO3II3HAIOUI PELEenTOpHI Komiuiekcu T- 1 B-
nimponuti. CriocoOu po3Mi3HAHHSA aHTUTEHY CEUM(PIYHUMU penentopamMu B- 1
T-nimpouutiB, CTpyKTYypHI BIAMIHHOCTI opraHi3auii aktuBHOro ueHtpy TkP 1 BkP.
Ponb po3unHHMX (akToOpiB, MPOJYKOBAHMX IMYHOPETYISITOPHUMH KIITHHAMHU.
[uToKiHM: MPOAYLUEHTH, PELENTOPU, MEXaHI3M Jii, O10J0riYHa poiab. AHTHUTLIA:
CTpyKTypa 1 ¢yHKUii. MoJekynasipHa CTPYKTypa aHTUTUI: JIETKI 1 Ba)KK1 JAHI[IOTH,
BapiabenbHl Ta CTaOUIbHI AUIAHKH, AICYNb(iaH1 3B 43KH, IIApHIpHA 001acCTb,
nomenun, Fab, F(ab), i Fc-pparmentn, Byrienesi wmomekymu. Opranizaiis
aKTUBHOTO IleHTpa aHTuTU1. AHTuTiia M, G, A, D, E 3otumis: cTpykrypa Ta
¢ynkmii. J[mHaMika yTBOpPEHHS AaHTHTIT TpU TEPBUHHIA 1 BTOPHHHIN
IMYHHIUBIANOBIAL. ~ 3B’SI3yBaHHS  AHTUIEHIB 3  aHTUTUIAaMU.  3HAYEHHS
KOMIUIEMEHTapHOCT1 Tapatona 1 emitona. AdiHHICT. ABIigHICTh. MeToau
BUSIJICHHS! aHTUTEHIB Ta aHTUTLIL.

[IposiBu IMYHITETY: NpOTUIHPEKUIHHUM, MPOTUITYXJIUHHUM,
TpaHCIUIAHTAUIHHUN IMyHITeT. OcoO0MMBOCTI OpMYBaHHS IMYHHOI BIAMOBIA1 TIPH
OakTepiaJIbHUX, BIDYCHHUX Ta Mapa3uTapHUX 1HQEKIISX, MPOTEKTUBHA POJIb aHTUTLI
1 ehekTOpHUX JTIMGPOIMTIB Y 3aXHUCT1 BiJ 1HPEKIIH. 3aXUCT OpraHi3My BiJ MyXJIHH,
POJIb IPUPOTHUX Ta AAANTUBHUX MEXaHI3MIB KOHTPOJIIO aHTUTEHHOTO TOMEOCTAa3y.
TpancrnanTtamiinuii  iMmyHiter. [nsxu TOMONAaHHS TKAHUHHOI HECYMICHOCTI
JOHOP—pPEIUIIEHT. [IMyHONATONIOT14HI peakIlii Ta iX poJib B PO3BUTKY 3aXBOPIOBAHb
JIOIMHM: PEeakKIlii TINepYyTIUBOCTI, aBTOIMYHHI XBOpPOOH, IMYHOIE(IIIUTH.
ImyHoniarHocTuka. ImyHotepamnis. BakuuHu 1 cupoBaTKH.

Jlimepamypa
1. Bepmuropa A.1O., Ilactep €.Y., Komu6o [.B. Imynomnoris. Ilinpyunuk. —
K.: BIIL «KuiBcekuit yaiBepcuteT», 2011. — 599 c.
2. Imynomnorisa: miapyunuk / JI.B.Ky3nenosa, B.Jl.ba6amkan, H.B.Xapuenko ta
iH.; 3a pexa. JI.B.Ky3nenosa, B.Jl.ba6amkan, H.B.Xapuenko. — Binnunsg: TOB
«Mepxkpropi [ogimsy, 2013.- 565 c.
3. Kuiniuna imyHonoris ta aneprosoris: [linpyuanuk / I"M. Jlpannik, O.C.
[Mpunynpkuii, F0.I. baxopa Ta iH.; 3a pea. mpod. I''M. Jlpannika. — K.:
3nopos's, 2006. — 888 c.

X. MIKPOBIOJIOTTA

[Ipenmer Ta 3aBmanHs MikpoOiosorii. Miciie i 3Ha4eHHS MiKpoOioJyorii B
cuctemi OionoriyHnX HayK. [1070KeHHS MIKpOOPTraHi3MiB B CUCTEMI )KUBHUX 1CTOT.
BusHaueHHS TOHATH TAaKCOHOMis, TaKCOH, CHCTeMaTHKa, HOMEHKJIATYpa,
inenTudikamis, Bua, pia, mraMm. [lomim MiKpoopraHi3MiB Ha BHIII Ta HIKYI
Protista. /lomenu Bacteria ra Archaea.

XiMmiuHM# ckian Ta OymoBa OakTepianbHOT KIiTHHH. OCOOIMBOCTI XIMIYHOTO
CKIaAy KIITHH €yKapioT Ta mpokapioT. bymoBa GakrepianbHOT KIITHHU: KIITHHHI
CTIHKM, TpaMHEraTMBHI 1 TpaMIO3UTUBHI OakrTepli, npuHUUN GdapOyBaHHS
npenapatiB 3a ['pamom, OynoBa mina3matuyHoi MemOpanu (IIM), OynoBa
BHYTpILIHbOIIa3MaTUYHUX MeMOpaH (BIIM), pubocoMu npokapioTiB, TeHETUUHUIN
anapaT NpOKapioTiB, BKJIIOYEHHSI, JKTYTUKH, akKclajJbHAa HHUTKa, i, (HiMopii,
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aAre3vHH, TIIKOKAJIIKC, KalCyjdd, €eHJOCIOpH, 1HIIl  (QOpMH  CIOKOIO
MIKPOOpIraHi3MiB.

Mertaboni3M mpokapioT. BuzHaueHHsS Ta CKJIaJ0BI YaCTUHU METaboII3MY,
TUIIU METa0013MY, 110 3yCTPIYAETHCS Y MIKPOOPraHi3MiB, TEPMiHAIbHI aKLIEITOPH
€JIEKTPOHIB. 3arajbHa cXeMa KaTta0oi3My aepoOHUX XeMOOPraHOTpOo(diB: IIIIKOJII3,
OKUCHEHHs1 mipyBaTy, uukia KpeOca, nquxanpHuil JnaHIior. 3arajibHa cXema
KaTaboJai3My aepoOHUX XeMOMITOTpO(iB: HEOpPraHiuyHI JOHOPU EJIEKTPOHIB,
0co0NMBOCTI OyZOBM IMXAJIbHOTO JIAHLIOrAa Ta OTPUMAaHHS €HEprii, 3BOPOTHE
NepeHeceHHsl eNeKTpoHiB. lIpencTaBHUKM aepoOHUX XEMOMITOTPO(IB: BOJHEBI
Oakrepii, HiTpudikaTopu, aepoOH1 OakTepii, 110 OKUCHIOIOTH CYNb(Dia. MeTtabosizm
dororpodHux OakTepiii: MIrMeHTd, OyaoBa (HOTOCHHTETHMUHOTO —amnapary,
OKCHT€HHUI Ta aHOKCUTEHHUH (POTOCHHTE3H, €K30T€HHI JJOHOPH €IIEKTPOHIB.

3arajibHI  CXeMHW  OKCUT€HHOTO 1  aHOKCUT€HHOro  (DOTOCHUHTE3IB.
[IpenacraBauku GoroTpodHUX MPOKAPiOTIB. AHaepoOu, po3moain OakTepiil 3a ix
CTaBJICHHSM JI0 KUCHIO. Tpu TunM aHaepoOHUX MpOIeCciB: OPOJIHHS, aHAepOOHE
IVXaHHS, MeTaHoreHe3. MOJOYHOKHCIE Ta chnuproBe OpominHsa. HitpaTHe
nuxanHd. [enitpudikamis. CynashatHe JuxaHHs. 3ali3He Ta MapraHileBe JUXaHHS.
Byrnenese nuxanns. MetaHoreHes.

KynbpTuByBaHHs Ta pict npokapioT. [lorpebu MikpoopraHi3MiB y MOKMBHHUX
pevoBHHaX. HakonmnyyBaibHa TH YKCTa KYJIbTYPH MIKpOOpraHi3MiB. PO3MHOKECHHS
MIKpOOpPraHi3MiB OlHapHUM MOJUIOM, OpyHbKyBaHHsIM. Komonii, OloruriBka,
nepioJyHe Ta Oe3nepepBHE KYIbTUBYBaHHS, (pa3u pocTy MiKpoopraHizmis. Bius
pH, temmepaTtypu, KHUCHIO, cojied Ha picT MiKpoopraHizMmiB. OOMeEXeHHS POCTy
MIKpOOpPTaHi3MiB:  CcTepwiizaiis,  macrepizamisa,  ae3iHdekmis.  Crocobu
cTepuTi3alii.

I'enetnka Oaxtepil. OpraHizaimiss TEHETUYHOTO amapary OakTepiil.
MinnuBicte  OakTepii. Myramii. ['eHetwuyni pexkomOinHarii (KoH’roraris,
TpaHCAYKIlisg, TpaHncopmariis). [Tozaxpomocomui reHeTH4H1 cuctemu. [lrazminm.

Mikpooprasizmu B npupoi. biocdepa Ta po3noBCrOKEHHS MIKPOOPTraHi3MiB
Komoo06ir pedoBuH y mpupojii 1 poiab MIKpOOpraHi3aMiB y mux mporecax. Poib
OakTepiil y BomHux exocuctemax. CTpykTypa rimpocdepu. TemmnepaTypHi mapu y
BogoiimMax. OmirorpodHi, Me30TpodHi, eBTpodHI, AUCTPOPHI BOIONMHU.
CaniTapHO-TIrI€HIYHUI KOHTPOJb 32 CTAHOM BOJM. 3HAYEHHS MIKPOOPTaHI3MIB Y
dopmyBaHHI 1 pyiiHyBaHHI Trymyca. ®@irtonmatoreHHi OakTepii. MikpoopraHizmMu
puzochepu. Cumbio3n OGakrtepiit Ta pocnuH. bynp0oukoBi OakTepii. Mikpodiopa
noBiTpsi. HopmansHa mikpoduopa mroauau. /{ucbakrepiosn.

MikpoopraHizmMu y OioTexHosorii.3araipHa XapaKTEepUCTUKA
MIKpOOi10JIOTTYHUX BUPOOHUIITB. [IMBOBapiHHS, TEXHOJOTIUHA CXEeMa, MiIrOTOBKA
Cyclla, MMBHI pacH APKIKIB. BuHOpOOCTBO, Kitacudikallis BHUH, TEXHOJOTIUHI
CXEeMH BUTOTOBJICHHS BUHA, TUIIN OPOJIiHb, III0 BHKOPUCTOBYIOTHCSI Y BHHOPOOCTBI,
YMOBHM JIOBKUIIS, IO BIUIMBAIOTH HAa SKICTh BUHA. TEXHOJIOTIS BUTOTOBJICHHS
TBEpPJIUX CHUPIB 1 KUCIOMOJIOYHUX MPOAYKTIB. biopeMeniaiiisi noBkuuis (O6iojgoriyHa
OYMCTKA CTIYHUX BOJ, OTpUMaHHs Olorazy). biompemnapatu s CUIBCHKOTO
rocnojiapctea.  BUroToBNeHHS  BakIWH, MNPOOIOTHKIB.  bioreoTexHOJOrii.
MikpoOHuUit CUHTES.



17

[laToreHHicTh MIKpOOpraHi3miB. BiacTMBOCTI MaTOr€HHUX MIKPOOPTaHI3MiB.
[loHsATT DaATOreHHOCTI, BIpyJAeHTHOcTl. OOmiratHuid Ta (aKyJIbTaTUBHUM
[Tapa3UTHU3M. [To3akiiTHHHI Ta KJIITUHHI napa3uTH. 3Ha4YEeHHS
BHYTPIIIHBOKJIITUHHOTO Tapa3uTyBaHHSA g MIKpoOiB. Jkepena iHdexuii Ta
cnocobu 3apaxkeHHs JoAuHU. [HdexuiiHuii mpouec. Cranii  pO3BUTKY
iHdekIiitHoro mnpouecy. ®dakTopu NaTOreHHOCTI MIKpooOpraHi3miB. MikpoOHi
aaresuHu. @akropu 1HBa3li. DaKTOpUM MNATOT€HHOCTI 3 aHTU(ATOIUTAPHOIO
¢ynkuiero. TokcuHu Oakrepiid. I['eHEeTHYHMII KOHTPOJIb MNATOTEHHOCTI Ta
BIPYJIEHTHOCTI OaKTepiil.

Jlimepamypa
1. MikpoOionoris. Tom 1: mippyunux / Ceprituyk M. I'., CkiBka JI. M.,
Cepriituyk T. M. ta in. — K.: ®OII Macnakos, 2020. — 500 c.
2. Mikpo6ionoria. Tom 2: miapyunuk / Cepriiuyk M. I'., CkiBka JI. M.,
Cepriituyk T. M. ta in. — K.: ®OII Macnakos, 2020. — 348 c.
3. T'ymp C.II., T'marym C.O., buminceka [.C. Mikpo6Gionoris. — JIbBiB:
Bunasuuuuii nentp JIHY im. 1. ®panka, 2009. — 360 c.
4. 3aranpHa MiKpoOi10JIOTis, BipycoJsoris, iMmyHoJsioris. BuOpani nekiii: Hasy.
nocionuk / I1. 3. [Ipotuenko. — Oxeca: Oxec. nepx. yH-T, 2002. — 298 c.
5. MikpoOionoris : miApyd. AJg CTyAEHTIB Buil. HaBu. 3aki. / H. L
Odimimonosa, JI. @®. CimaeBa, O. M. Jluka Ta iH. ; 3a 3ar. pex. H. L
®dinimonoBOi. — 2-re BuA. — Xapkis: H®aV: 3omnori cropinku, 2019. — 676
c.

XI. ®I310JI0T'IA JIDAUHU I TBAPUH

CrpykrypHO-QYHKIIIOHAIbHA OpraHi3amiss 1 Peryismis KUTTEISIIBHOCTI
TBAapUHHOTO OpraHizaMy. BmactuBocti 30ymnuBux KiIiTUH (TkaHnuH). Ilpupona
MeMOpaHHHMX MOTEHIliaTiB: MOTEHIIAIY CIOKOK Ta moTeHIiany Aii. OcobmuBocTi
OynoBH, IHHEpBaIlii, MEXaHI3MIB CKOpPOYEHHS TIOCMYTOBaHHUX CKEJICTHUX Ta
rmagkux M s3iB.  PeduexkropHa MisUIBHICTH HEpBOBOI cucTteMu. CHHANTHYHI
nporiecu. HepBoBi eHTpH Ta iX BIACTUBOCTI. B3aeMoBigHOMIEHHS 30yHKyBaTbHUX
Ta TanbMiBHUX TporeciB. [lpuHnunu koopawHamii pedaeKTOPHOI MisITBHOCTI.
CrtpykTypHO-dyHKITIOHATRHA XapakTtepuctuka BinauniB [IHC. [Ipunnunu 6ynoBwy,
byHKITIOHYBaHHS, B3aeMOJIl CeHCOpHHX cucteM. Di3iooris BHINOI HEPBOBOI
nisibHOCTI. be3symoBHI Ta ymoOBHI peduekcu, ix kimacudikailii, BIACTHBOCTI,
Oionoriune 3HaueHHs. Cramii Ta MexaHi3Mu (QopMyBaHHS Ta TalbMyBaHHS
yMOBHHX pediekciB. Turmm Bumoi HepBoBoi misutbHOCTI. OcobmuBocti BHJL
JIOAMHUA. ABTOHOMHA HEPBOBAa CHCTEMa, OCOOIMBOCTI OYJOBU Ta PETYJISITOPHOTO
BIIUBY ii BigauniB. CTpykTypHO-(QYHKIIOHAJIbHA OpraHi3aiis eHIOKPUHHOI
CUCTEeMHU. XapaKTEepUCTHUKAa CHHTE3y, CeKpellii, MeTaboni3My, MeXaHi3My ii,
edexTiB pi3HUX TOpMOHIB. Di31070ri4HI OCHOBU PO3MHOKEHHS. CTPYKTYpHO-
¢dyHKIIOHAlIbHA OpraHi3ailisi, TyMOpajbHI Ta HEPBOBI MEXaHI3MH peryJmsiil
TISJIBHOCTI BICIHEPAJbHUX CHCTEM: KpOBi, KPOBOOOITY, IWXaHHS, BUIUICHHS,
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TpaBiieHHs. Perymsimiss oOMiHYy pedOBHH Ta €HEprii; TepMOpPEryssiis. 3araibHUi
agantauiitauii cuaapom. Teopis pynkuionansHux cucreM LK. AHoxiHa.

Jlimepamypa
1. ®i3iom0ris moauHu 1 TBapuH ((Pi3ionoris HEPBOBOi, M’S30BOI 1 CEHCOPHUX
CUCTEM): MIAPYYHUK: s CTyA. Buml. HaBd. 3akid. / M. 1O. Kneseup, B. B.
Manbko, M. O. I'anbkiB, Ta iH. — JIbBiB: JIHY imeni IBana ®@panka, 2011. — c.
312.
2. Yaiiuenko I'.'M., llu6enko B.O., Cokyp B.Jl. ®i3zionoris Nr0AMHU 1 TBApUH
HIAPYYHUK JJIs1 CTY. O10J1. crenl. BUI. HaBy. 3aki. — K.: Buma mkona, 2003. —
464 c.
3. ®izionoria: Koporkuit kype : HaBd. noci0. ans men. 1 papmanest. BH3 / B.
M. Mopo3 Ta iH.; 3a pea. akaa. HAMH VYkpainu, npod. B. M. Mopo3sa, npod.
M. B. Hontyxiscbkoro. — Binuuus: Hosa Kuura, 2015. — 406 c.

XII. ®I1310J10I'151 POCJIMH

®i3i00r1is pOCTUHHOT KIITUHU. CTPYKTYpHI KOMIIOHEHTH POCIUHHUX KITITHH.
O6osoHKa 1 11 3HaYeHHS 17151 (1310JIOTTYHUX BJIACTUBOCTEN KIITHHU. MDKKITITUHHI
3B'si3ku. KommapTmeHTallisi KaTadiTHYHHUX CHCTEM Ta MeTa0oiiyHuX (OHIIB
IIPOTOIJIACTA K OJHMH 3 MEXaH13MIB PeryJisIIii KIIITHHHOTO OOMIHY.

Bognuit pesxxum pocnuH. PocnuHHa KITiTHHA sIK ocMOTHYHA cucTeMa. [ToHsaTTs
npo ocMoTuyHui moTeHmian. Cran Boau B kiithHi. [lormuHanHs 1
TPaHCIIOPTYBaHHS BOAM B pociuHi. TpaHcmipamis 1 i (i3iojoriuHe 3HAYCHHS.
B3aemo3B'130k BOJHOTO pexxuMy 3 (hi310JIOTTYHUMH Tporiecamu. BonHuii pexxum
PI3HUX €KOJIOTIYHUX TPYI POCIIHH.

®dotocuntes. [Touarts nmpo porocurTeTUHY oauHuUI0. PoTocuctemu I Ta II,
ix ckmag Ta ¢ynkmii. PoToxiMiuHI peakuiiHi HeHTpu. IlepBUHHI mporecu
doTocuHTesy. DOTOIHAYKOBaHI OKHCHO-BITHOBHI IPOIECH IEPETBOPEHHS
KOMITOHCHTIB  €JICKTPOHTPAHCIIOPTHOrO  JIaHmiora. [a3000MiH  Ta  IMKJI
neperBopenHs CO2 B mporeci ¢porocuntedy. llnaxu dikcamii CO2 B pOCITUHHAX
opranizmax. ®@oroguxanusa. C3 ta C4 — tunu dorocunre’y. CAM-dotocunTes.
dortocuHTe3 Ta 610MPOAYKTHBHICTE. EBoOMIOMIS hoTOTpOdIii.

JuxanHs 1 OpoiHHA. 3B'SI30K MK aepoOHOIO 1 aHaepoOHOO dha3zamMu TUXaHHS.
HNuxaneuuit koedimienT. Jlokamizailis npomeciB AMXaHHS B KIIITHHAX.

®epmentHi cuctemu nuxaHHsa. [lnsxu mepeTrBopeHHS CyOCTpaTiB mpH
nuxaHHi. XiMi3M Taikomizy 1 mukiay KpeOca. EnekTpoHTpaHCTOPTHHI JTaHIIOT
TUXaHHSA. ATTbTEPHATUBHI IIUISIXU JTUXAHHS.

KopeneBe xuBnenHss pociauH. Jlis KOpeHEeBOi cCuUCTEM 1 MPOAYKTIB
KUTTENSITBHOCTI MIKPOOPTaHi3MiB Ha TPYHTH, TPYHTOBTOMA. AJeNonatisi 1 poJib
KOPCHEBUX BHJIJICHb. AKTHUBHE 1 TAacHWBHE MOTIWHAHHSA 10HIB. Daktopw, sKi
BIUIMBAIOTh HA PYX 1 XapakTep pO3MOJIUTy MIHEPAIbHUX €JIEMEHTIB Y POCIUHHOMY
opranizmi. BropuHHe BUKOpucTaHHs (peyTuiizanis) ejxeMeHTiB. Poib Mikopusu 1
O0akTepio3 B KHUBJIEHHI pociauH. Di310JI0TisI a30THOTO >KUBJICHHS POCIMH.
@di310JI0T1YHA POJIb MAKPO 1 MIKPOEJIEMEHTIB Ta X MeTa0oi3al1lisl.



19

Pict 1 po3BUTOK pOCHMH. 3arajibHi YSBICHHS MPO PICT 1 PO3BUTOK POCIUH.
[HTEerpasibHICTh TPOLIECIB POCTY 1 PO3BUTKY, PIBHI BUBYEHHS, Mozem. Tumu
perymsnii (TpodiuHa, GiToropmoHanbHa, €IeKTpo]i310J0TriyHa 1 T€HHA) MPOLIECiB
pocTty 1 po3BUTKY pociuH. OHTOreHe3 KITHHU. OHTOT€HE3 BHUIIMX POCIHH.
BHyTpimHi ¢akTopu pocTy 1 po3BUTKY POCIMH. BIuiuB cBiTia 1 TeMmepaTtypu Ha
mpouecu pocTy 1 po3BUTKY pociuH. Ilnsaxu perynsuii pocTy, pO3BUTKY 1
MPOIYKTUBHOCTI POCIUH. POCTOBI pyXu pociuH.

diziooris cTiikocTi pociauH. CTpec, aganTallis, akjiiMallis, akiiMaTH3aIis 1
rOMEOCTa3 POCIAMHHOrO oprauizmy. CTIMKICTh POCIHMH SIK PE3yNbTaT MPOLECIB
apantanii. Knacudikamis ctpecopiB. CurHanbHi cucteMu pociauH. Ponb OUIKiB
TEIUIOBOIO IIOKY B akidiMamili pociuH n0 Aii crpecopiB. IloHATTS mnpo
¢diToanekcuHu. AKTUBHI (OpMH KUCHIO Ta OKCHIHMM cTpec mpu il
HECTPUITINBHUX (HAKTOPIB JOBKULIS.

@Di31010T1YHI OCHOBU OXOPOHHU POCIMHHOIO CBITY 1 ONTHUMI3alisi CTaHy
NOBKULISA. BuxopuctanHs gocsrHeHb (ITOOIOTEXHOJOTT JJisg  TBUILCHHS
NPOAYKIIHHOTO MPOLECY Y POCIHUH.

Jlimepamypa
1. Mycienko M.M. ®izionoria pocnun: niapyunuk. — K., «JIubine», 2005. —
808 c.
2. IMantora O.0., OnbxoBuu O.I1. Anaromis pociaun. — K., «Pama», 2009. —
271c.
3. Tepex O.I., Ilamyma O.I. Pict 1 posutok pociauH — JIeBiB: Buu-Bo
JIsBiBCHKOTO yHiBepcutety. — 2011. — 328 c.



20

Kpurepii oniHloBaHHS BiANoOBigi

PiBensn
JIOCSATHEHD,

% /Marks,
(6anu 3a
OCBITHIO
TUSUTBHICTB )

Orinka 3a HamioHaabHOMO mKkanoro (National grade)

CK3aMCH

90 - 100

Ominka
» | €KTC/ECTS

Bigminno
BinmoBingi Ha MUTaHHA €K3aMEHAIIHHOTO OUIETy IMOBHI, BYACHI,
pamioHanbHI, TPYHTOBHI, JOTiUHi. AGOITYpieHT Ja€ BH3HAYCHHA
OCHOBHHMX OIOJIOTIYHHX IIOHATH, MOXE IX IOSICHHTH 1 HAaBOIWUTH
MIPUKJIAIH, TIiJ] 9ac BIAMOBIAI HE Aomyckae moMmiok. JloOpe imoctpye
3B’SI3KH 1 3JIEKHOCTI MDK OIOJIOTIYHUMH sSIBUINaMU. BoJiojie 3HaHHAMU
3 MOHOTpa(iuHO1 JITEPATYPH.

82 -89

Hyxe nodpe

BinmoBial Ha MNUTaHHS €K3aMEHAUIHHOTO OUIeTy MOBHI, I'PYHTOBHI,
JIOTiYH1, BYacHi. AOITYpi€HT Ja€ BU3HAUEHHS OCHOBHUX OI1OJIOTTYHHUX
MOHATh, MOXKE 1X TMOSICHUTHU 1 HABOJIUTH MPHUKIAIM, M 9ac BIAMOBIAl
JIOTTyCKa€e HE3HAUYH1 HETOYHOCTI YM He Tpy0i paxTuuni momuiku. J{obpe
UTFOCTPYE 3B’SI3KH 1 3JICKHOCTI MK O10JIOTIYHUMHU SIBUIIIAMU.

74 -81

Joope
BinmoBial Ha MUTaHHS €K3aMEHAUIHHOTO OUIeTy MOBHI, I'PYHTOBHI,
JIOTiuH1, BYacHi. AOITYpi€HT Ja€ BU3HAYEHHS OCHOBHUX OI10JIOTTYHHX
MOHATh, MOXKE 1X TMOSCHHUTH 1 HAaBOJUTH MPHUKIAIM, MiI Yac BiAMOBIII
JOTTyCKa€ HETOYHOCTI 4M (pakTudHi1 moMmiiku. JloOpe iu1rocTpye 3B’ SI3KH
1 3QJIEKHOCTI MK O10JIOTTYHUMH SIBHILIAMHU.

64 - 73

3a10BiJIbHO

BiamoBimi Ha TNWUTaHHS €K3aMEHAIIHOTO OUIeTy HE IIOBHI, JEIIo
MOpYyIIIeHa JIOTIKa Ta aprymMeHTallisl. AGITypi€EHT HaBOJWTHh BU3HAYCHHS
OCHOBHHX OIOJIOTIYHHMX TMOHATH, MPHU iX MOSCHEHHI JOMYCKAE TTOMUJIKH,
HE HABOJUTh MNPHKIAIIB. 3arajoM yCyBa€ IOMHWIKH, OJHAK HE Ja€
MOBHUX BIANOBIZCH Ha 3ayBaykeHHs. [Ipu LTrocTpyBaHHI HAHCYTTEBIIINX
3B’SI3KIB 1 3aJIe)KHOCTEH MDK O10JOTITYHUMHU SIBUIIIAMHU JIOTTYCKAETHCS
HE3HAYHUX ITOMHUJIOK.

60 — 63

JocTaTHBO (3210BIILHO)
(SUFFICIENT)— BukoHaHHsI BiANOBiJa€ MiHIMAIbHHUM KPUTEPIsIM

BinmoBigi Ha NHUTaHHS eK3aMEHAIIMHOTO OUIeTy He MOBHI, Jello
HopyIleHa JIOTIKa Ta apryMeHTaiis. AGITypieHT HaBOAUTh BU3HAUCHHS
OCHOBHHUX OIOJIOTTYHUX MOHSATH, MPHU IX MOSICHEHHI JOMYCKA€E MOMMIIKH,
HE HABOJUTH MPUKIAIB. 3arajoM yCyBa€ IMOMWIKH, OJHAK HE Jae
MOBHUX BiANoOBiAel Ha 3ayBaxkeHHs. [Ipu imocTpyBaHHI HAHCYTTEBIIIUX
3B’SI3KIB 1 3aJIEKHOCTEH MDK OI1OJOTIYHMMHU SIBUIIAMU JIOTYCKAETHCSA
HE3HAYHUX ITOMUIIOK.

FX

He3agoBijibHO

BinmoBigi Ha mNHTaHHS eK3aMEHAIliifHOro OUIeTy He TMOBHI,
NOBEepXHEBI Ta (¢parMeHTapHi. BincyrHs Oyap-ska Jjorika Ta
MOCIIIOBHICT, Y BiAmoBigl. Ha okpemi muTaHHA ek3aMeHaIiifHOTO
Oi1eTy abiTypieHT BIAMOBISETHCS BiANOBIIATH. AOGITYpIEHT HE MOXKe
HAaBECTH BHU3HAYCHHS (YHAAMEHTAIbHUX OIOJOTIYHUX TOHATH Ta
MOSICHUTH 1X CyThb. He MOyke Ha3BaTH Ta MPOLTIOCTPYBATH HAUCYTTEBIIT
3B’SI3KH 1 3AJIEXKHOCTI MDK Ol0JIOMTYHUMHE SIBUIIIAMH.




