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|. BIOXIMISA, MOJIEKYJISIPHA BIOJIOT' TS

Ponb Ta Micue 0i0XiMii Ta MOJIEKYISPHOI 010JI0T1T Yy CUCTEMI MPUPOTHUUNX
HayK. 3HAYEHHS [UX HAYK JJI Cy4aCHOTO PO3BUTKY CYCHLIBCTBA.

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

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

MeMOpaHH1 CTPYKTYpH KIITHHH (SII€pHI, MITOXOHApialibHi, JI130COMHI,
€HJIOTUIa3MAaTUYHOTO PETUKYIIYMY), iX 0COOIMBOCTI Ta ieHTudikaiis. MeMOpaHnu 1
MDKKJIITUHHI B3aemoii. @yHkuii MemOpan. MeMOpaHHUi TpaHCTIOPT.

['opmoHasibHa perynsiisi sSK MeXaHI3M KOOpJMHalii OOMiHYy pEYOBHH.
bioximiuHl penenTopHi cucteMu KiiTuHH. Heilpomeniatopu. 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 TPAHCKPHIIIT 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
opratizarii XxpomaTuHy, pubocoM i MeMOpaH.

Monexynsapai  Mexanidmu  perntikaiii  JIHK. Monekynsapai  MexaHi3MH
penaparii, pexomOinamii JIHK. TlpuHmuMnD KoMIZIEMEHTapHOCTI Ha MPHUKIIAMII
ctpykrypu JIHK, mexanizmiB Tpanckpumniii 1 Tpancisamii. LluTockeneT 1 perymsiis
ekcrpecii renomy. Penaparis JITHK.

Meronu  MOJNEKYISApHO-O10JOTIYHOTO  €KCIIEPUMEHTY Y  BHpIIICHHI
3arajlbHOOIONIOTIYHUX 1 TPaKTHYHHUX 3aBAaHb. CydacHI METONHM JOCIiIKCHHS
MOJICKYJIIPHOTO piBHS opraHizimii. BuBueHHS mnpUHIUIIB (QYHKIIOHYBaHHS
MOJIEKYJISIPHO-010J10T1YHNX cucTeM. KoHIenmiss MDKMONEKYISIPHUX B3a€MOIN 1
XapaKTepucTrka cinabkux B3aeMmojii (cuinu Ban-mep-Baanbca, BogHeBuUii 3B'S30K,
rinpodo0Hi 1 eNEeKTPOCTATHYHI B3aEMO/IIT).

JIimepamypa
1. Biomoriuna i GioopraHiy"a ximis : y 2 kH.: miapyuyauk. Ku. 2. bionorigyna
ximis / FO.1. I'yocekuii, I.B HisxkerkoBebka, M.M. Koppna ta iH. ; 3a pea. 10.1.
I'y6ebkoro, [.B. HixkenkoBebkoi. — K.: BCB «Meaununay, 2016. — 544 c.
2. T'yocekuii FO.1. bioximis. — Binnuns: Hosa kuura, 2009. — 664 c.
3. Kyuepenko M.€., babenrok 10./]., BacunseB O.M. ta in. bioxiwmis // K.:
BIIL «KuiBcbkuii yHiBepcuteT», 2002. — 480 c.
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4. Cuono6 A.B. Monekynapua Oionoris. — K.: BIIIl «KuiBcbkuii
yHiBepcuteT», 2008. — 384 c.
5. Cromsip O.b. Monekynsipua 6ionorisa. — L{YJI, 2019. — 224 c.

II. TEHETUKA

MounekynsipHl Ta IIUTOJOriuHI MexaHi3mMu cnagkoBocTi. Crpykrypa JHK.
Mexanizmu perutikauii JJHK. I'enun 1 reHomu. 3aranbHi pucu oprasizalii reHOMIB Yy
mpo- Ta eykapioTiB. MoOOUIbHI TEHETUYHI €JeMEHTU. ['eHEeTHYH1 HacHiIKu
aKTUBHOCTI MOOUIBHMX €JeMEHTIB. MolekylsgpHa oOprasizaiiss XpoMaTHHY.
Enirenernyna cnajakoBicTh Ta 1 MOJIeKyJIsipHI MexaH13Mu. Kapiotun. MiTo3 1 iioro
daszu. Meiios 1 yrBopeHHs rameT. ['omosoriuda pexomMOiHalis Ta i MexaH13MHU.

Excrnpecis renetnynoi iHpopmanii. Tpanckpumniiist Ta ii 0coOIUBOCTI y TpoO-
Ta eykapioriB. Perymsuis tpanckpumnuii. Crnadicunr MPHK. TI'enetnunuit kog.
Tpaucnsuis.

dopmanbHa reHeTrKa. 3akoHn Menaens. CTaTUCTUYHA MPUPO/Ia TCHETUYHUX
3akoHOMIpHOCTeH. [lpuumHM BinxuieHb Bia 3akoHiB Mengens. B3aemogii
alleNIbHUX TeHiB. B3aemonii HeanenpHuX rediB. KUIBKICHI 03HAKH Ta OCOOJIMBOCTI
yCIaJIKyBaHHS. 34YeIJICHHS TeHiB y XxpoMmocoMmax. Kpocurrosep. 3akoH MopraHa,
XpPOMOCOMHA TEOpis CHaJAKOBOCTI. ['€HETHUYHI KapTH XpOMOCOM. Y CHaJKyBaHHS,
3YeIJICHE 31 CTATTIO.

Tunu MiHAMBOCTI: cHaakoBa (TE€HOTHIOBA) 1 HecmaakoBa ((EeHOTUIIOBA)
MiHauBicTh. KomOiHaTHBHA MiHIMBICTh. MyTamiiHa MiHmuBicTh. Knacudikarmis
myTamid. Pemapamis JIHK, i tunm 1 wmexanismMu. Myrariiini  gakropu Ta
MOJICKYJISIPHI MEXaH13MHU MYyTallii.

[uTomnasmMaTiyHa CIAJAKOBICTh. ['@HOMH MITOXOHJIPIA 1 XJIOPOILIACTIB.
IInactuaHa Ta MITOXOHIpiadbHA CIAAKOBICTh. lluToruTazmMarndHa dojoBIvYa
CTEPWIBHICTD Y pOCIWH. B3aeMois siiepHHX 1 MO3asIepHUX TCHIB.

I'enetuka ctaTi. MexaHi3Mu BU3HAYCHHSI CTaTi: MPO-, €Mi- 1 CHHTaMHUH. Tumnu
CUHTAMHOTO0 BHU3HAYEHHs CTaTi. XPOMOCOMHE BHU3HAYEHHS CTaTi Ta WOTO THIIH.
bamancoBe Bu3HaueHHS cTaTi y Jpo30diIM Ta HOro MOJEKYJISIPHI MEXaHI3MHU.
MexaHi3Myd BH3HA4YEHHS CTaTi y CCaBIiB. YCHAaJAKyBaHHS O3HAaK, 34YETUICHHX 31
crartio. O3Haku, 3aJ€KHI BiJ CTaTi Ta OOMeXeHI crarTio. KommeHcaris ao3u
TCHIB.

l'enetnka mroguau. ['eHoM mronuHu. MoJekynsapHa aHTPOMOJOTIA 1
reHoreorpadis. CkiaagaHHS pPOJOBOJIB 1 BH3HAYCHHS THIIIB CITaJIKyBaHHS
ICHEaJOTIYHUM METOAOM. bIHM3HIOKOBHM MeETOJ, KOHKOpJAaTHICTH. [IpoGiemu
MenuuHoi reHeTuku. CmaakoBi xBopoOum. CmaakoBa CXWIBHICTH JIO XBOPOO.
XpomocomHi i TeHHi xBopoOu. [TomidakTopHi crmagkoBi 3aXBOPIOBAHHS.

I'enernka nomyssiii. [lomysmsiiist Ta il ocHOBHI XapakTepucTuku. [ eHeTHuHa
cTpyktypa momyisami. IlomimopdHiCTP Ta  TeTepO3WroTHICTh.  ImeaybHA
(menmeniBchka) momyssmis. 3akoH Xapai-Baitnoepra. peiid renis. [lopymenns
MaHMikcii, IHOpUAUHT 1 ayTOpuaAuHT. MyTauiiiHuil npouec sk (pakTop AUHAMIKU
FEHETUYHOT CTPYKTYpU MNONYJSIINA. [305smis momynsinii Ta MDKOOMYJSLINHI
mirpamii. JloOip sk Qakrop IUHAMIKM TEHETUYHOI CTPYKTYpU NOMYJIAILIH,
koediuieHT g00opy. CropsiMoBaHMi, CTaOUIBYIOUMHA 1 AU3PYNTUBHUN H00Ip.
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[IpyHMnu BUAOYTBOpPEeHHsS. I[HOpUAIHT Ta ayTOpuUIIHT. SIBHILE TeTepo3ucy.
Metoau no0opy y cenexiiii.

'eneTnka Ta TeHHA IHXKEHEpIA: YNpaBIIHHA TE€HOMOM 1 iHoro asHami3
B3aemonis reHoMy KJIITHH Ta cepeloBUIIA. BruMB 30BHIMHIX (I3UYHUX Ta
¢b13uKo-xiMIYHUX (AKTOPIB Ha Opra”iaMm. 3B'SI30K CTPYKTypu Ta (PYyHKIII].
bakTepiitHi XpOMOCOMU Ta NPUPOJHUI NEPEHOC T'eHIB. TpaHCIIaHTallls Saep.

['enna imxeHepid. 3arajibHi Ta OCHOBHI IHCTPYMEHTH T€HETUYHOI 1HXKEHepii:
BUJIUICHHS Ta OYUCTKA HYKJIEIHOBUX KHUCIOT, po3pizaHHa monekyn JIHK rta ix
BUKOPHUCTaHHS, NojiiMepa3Ha naHutorosa peakuia (I1JIP), tpanchopmariis Ta iHmi
METOJIM TEPEHOCY TeHIB, CeJeKlid 1 CKPIHUHI PEKOMOIHAHTIB, HYKJIEIHOBUX
Kkucaot 1 riopuau3sanis, cekBenyBanHs JHK. Knonyroui BekTopu Ta 010110TEKH.
[Inazmigni BekTOopu. bakrepiodaru Ta KocMidHI BeKTOpH. bakTepiiiHi wmITy4HI
XpoMocoMHU. BekTopu cremialibHOro MpU3HAYEHHs: BEKTOPU EKCIpecii, cekpelli,
01pyHKII0HANBHI, (ParOMiJHI Ta IHTErpaLlIiiHI.

I'enom 1 renni 0i0mioTekw. AHali3 T€HOMY 1 MPOTEOMY, €KCIpecii reHy.
®izuyne kapryBanHs JHK ¢inrepnpuntunr. Amnamiz mnpoTteoMmy. AHami3
tpanckpuniii MPHK. TexHonoris ,,crijaBieHHS" TeHIB: TUIH CIUIABJICHHS, TCHHU-
pernopTepu, TEXHOJIOTIA TiOpuau3aiii Ha dinax. KiiTuHHaA 1HXEHepis SK METO.
HMITYYHOIO CTBOPEHHS MPOJAYLEHTa 13 MOTpIOHMMH BiacTUBOCTAMHU. KynbTypu
eYKapiOTHHX KIITHH Ta TKaHWH. [l0KMBHI cepeqoBHINa sl iX OTpUMAaHHS.
TpancmmanTanis suep. ['eHHa iHxkeHepis MikpoopranizMmi. ['iOpumoma. [msaxu
OJIepKaHHsI KJIITHH 3 TKaHUH eykapioT. KyJbTUBYyBaHHS KJIITHH OaKkTepii Ta apxeil.
Oco61MBOCTI KyJIbTYp OUKUX Ta TpaHcPopMoBaHMX IITaMiB. ILInsaxu BU3HAUEHHA
JKUTTE31aTHOCT] KJIITHH.

Jlimepamypa

1. CuBono6 A.B., PymkoBcekuii C.P. Ta iH. I'eneruka. — K.: BIIL «KuiBcbkuii
yHiBepcuteT», 2008. — 320 c.

2. Hikomaituyk B.I. T'enmeruka: Ilimpyd. mns ctyn. Buml. HaBy. 3aki. / B.L
Hikomaitayk, M.M. Bakepuu. — Yxkropon, 2013. — 506 c.

3. Omnauxo JI.T. I'enetruka: Hasu. moci6n. / JI.T. Omnauko. — Yepwisii: PyTa,
2009. — 124 c.

4. Cepra C.B., Kozepeupka [.A., [emumor C.B., Baiicepman O.M.
EnireneTnyHi ocHOBU oHTOreHe3y. [1ociOHMK Il CTyACHTIB O10JIOTIYHUX,
MEJIMYHUX Ta CUTBCHKOTOCIIOMApChKUX crierianbHocteit. — K. — 367 c.

5. TepnoBcbka T.K. I'enernunwmii anamis. HapBuambHHMEI TMOCIOHHK 3 Kypey
«3aranmpHa reHetuka». — K.: Bug. mim «KueBo-MoruasgHcbka akagemisy,
2010. - 335 c.

6. l'epmen3zon C.M. OCHOBBI COBPEMEHHOW T€HETUKH. YUYEOHHK JJIsl BY30B. /
C.M. I'epmien3on. — Kues: HaykoBa nymka, 1979. — 508 c.

II1. KIITUHHA BIOJOI'ISA
Kmtnaaa Oionoris Mertoau  OOCIUKEHHS B KIITHHHIA — O10JI0r1i.
MikpockomiuHi METOH. I'cToxiMivuHi, IMYHO-IIUTOXIMI4H1 METOJIH,
muTodyopoMeTpisi, aBropasiorpadis. Kymerypa in vitro.



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

lNamommasma, MopdodyHKIioHaTbHA  XapakTepuctuka.  [lmazmaruuna
MeMOpaHa, opranizaiis. PeuentopHi QyHKIli, MDKKIITUHHI KOHTAKTH, 1XHI THUIU
Ta QyHKI[IOHATBHE 3HaUeHHs Crieniaai3oBaHi MEMOpaHH1 YTBOPEHHS.

Ennomnazmaruuna citka. PizHoBuau, QpyHkKiii.

Amnapart [Nonpki. XiMiyHUN ckitaag MmeMOpas, Oy0Ba, JoKamizalis, yHKITii.

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

Mirtoxonapii. byaosa. Opranizanis 30BHIIIHBOI Ta BHYTPIIIHbOI MEMOpaHU.
Oynknii, nuka Kpebca Ta mporecu okuciatoBaibHOro ¢ochopunoanus. JJHK
MITOXOH/IPIH.

[Mnactunau, pizHoBuau, ¢yHkKiii. Opranizamis xjaoporuiacta. CBITJIO3anexKH1
Ta CBITJIOHE3aJexkH1 peakiii GpoTocuHTe3y. ['IMOTE3U aBTOHOMHOTO MOXOXKEHHS
MITOXOH/APIN Ta XJIOPOILJIACTIB.

Hurtockener. MikpodinameHTH, MIKPOTPYOOUKHU, MPOMDKHI (iLTaMEHTH:
XiMiYHMM  cknag, OyaoBa Ta Jokamizamis. Ponb  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, HYKJICOIIUTOIIA3MATHYHUM TPAHCTIOPT. XPOMATHH, YIbTPATPYKTYpa,
piBHI opranizamii. bygoBa 1 ¢yHKI[IOHATBPHE 3HAYEHHS XPOMOCOM MeTadasHUX,
MOJIITEHHUX, TUITY JIAMIIOBHUX LIITOK. Y IBIEHHS PO KapiOTHII.

Anepue. CTpykTypa siaepis, ii 3B’ 30K 13 QYHKITIOHATBHOK aKTUBHICTIO.

Kmituaauit mukin. Mito3. Perymsmis mito3y. JudepeHiiiroBaHHs KIITHH.
VsBNeHHS TMPO TEHETUYHO 3amporpamMoBaHy cMmepTh KiiTuHH. CTOBOYpOBI
KIITHHU. OCcoOaMBOCTI OYyJOBM POCIMHHOI KIITHHH, ii TMOPIBHSHHA 3 OYyIOBOIO
TBapUHHOI KIIITHHH.

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

[TpuHIIMNU 1 METOAW OACp)KAHHA TPAHCTEHHUX POCIUH. ArpoOakTepianbHa
TpancpopMmaiiiss pocauH. Meroau  (dizuyHOi  TpaHcopMmallii  130JbOBAHUX
pocnuuHux kiaituH. ComatudHa TiOpuauzaiis pocaud. OnepkaHHS TPaHCTCHHUX
POCIHH 13 TOCHOJaPChKO-KOPUCHUMHU O3HAKAMHU.

JIimepamypa

1. 3arampHa 1uTosoris 1 rictoyoris: minpyunuk / M. E. [Izepxuncekuii, H. B.
Cxpunnuk, I'. B. OctpoBcbka Ta 1H.; 3a pen. M. E. JI3epXKUHCBKOTO ;
ynopsinkyBanas H. B. Ckpunauk — K.: BumaBau4o-nomirpadgiyauii meHTp
«KuiBcbkuit yaiBepcuter», 2010. — 575 c.

2. lluTonorisa, 3arampHa rictosoriss Ta emOpionoris: [Ipaktukym: Hagu.
nocionnk/ B. K. Hamxaniok, B. A. Kysemenko, C. Il. 3aspna, O. A.
VuesHiena; 3a pen. B. K. Hanxanroka. — Ogxeca: Oxpec. aepx. Med. 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.
YaiikoBcekoro. Binnuns: HoBa Kuura. — 2020. — 496 c.

4. T'icronoris, IUTOJOrig Ta emOpiosoris. ATiac: HaBYaJIbHUM MOCIOHUK /
O.10. Crenanenko, O.B. Mipomniuenko, JI.O. 3aifueHko Ta 1H. —
Bceykpaincbke cnenianizoBane BuaaBHUITBO «Meaununay. — 2020 — 150 c.

IV. BIOTEXHOJIOI'IA

[Ipenmer, 3aBaanHs 1 icTopis 010TexHONOT1i. BUHMKHEHHS] Ta OCHOBHI €TaIu
po3BUTKY OioTrexHojorii. OcoOauBOCTI Ta BIAMIHHOCTI OIOTEXHOJOTIN Y
NOpIBHSIHHI 3 IHIIMMU TEXHOJOTIYHMMHU TMpoliecamMu (TexHousorisimu). baszosa
tepMmiHoyorig.  [lpuHuunu  knacudikamii  Ta  OpuKIagu — Kiaacugikaiii
06i0TexHONOr1YHUX BUPOOHMLTB. CydacHi Ta HOBITHI HamlpsIMKA PpPO3BHUTKY
O6iorexHoyorii Ta OloTexHOJOriYHOi mpomuciaoBocTi. HampsMku cydacHOT
6iotexHosorii. ETuuHi, mpaBoBi Ta coIliajabHi aCIEeKTH 010TEXHOJIOT 1.

Cytb 6ioTexHosioriyHoro mnporecy. CKiiaioBi 4aCTUHU O10TEXHOJOTTYHOTO
nporecy 1 ix marepiaibHl HOCIi. 3arajpHa XapaKTepUCTHKAa O10TEXHOJIOTTYHOIO
BUpOOHUIITBA. THmoBa cxemMa 010TEXHOJOTIYHOTO BUpOOHMIITBA. OCHOBHI cTail
IPOMHUCIIOBOTO MIKPOO10JIOTTYHOTO BUPOOHUIITBA: MIPUTOTYBAHHS Ta CTEPUIII3aLlis
NOKMBHUX  CEPENOBHUIN; OJCPKAaHHS IIOCIBHOTO  MaTepially; BHUPOOHHWYE
KyJIbTUBYBaHHS; BUAUICHHS W OYMINEHHS KIHIIEBUX MPOAYKTiB. Bumorum 1o
acenTuku B OloTexHonoriyHux rmnporecax. ColialibHl, MOpaJbHI Ta ETUYHI
npobieMu OioTexHojorii, ii cycmiibHe cnpuiHATTA. OCHOBHI O10TEXHOJOT1YHI
POYIIEHTH 1 MPOITYKTH.

3aranibHi ySBJICHHS MPO XIMIYHY OYJOBY Ta BJIACTUBOCTI CTPYKTYP KIIITHH.
HykneiHoBi  kuciotw, OUIKM, MOJIcaxapuad, JIIiAA, HYKICONPOTEiay,
IKONPOTEiNM,  JIMONPOTeinu,  menTuaoridikanud.  [lpuHnumm  perynsmii
O10XIMIYHMX TIpOIIeCiB. Be3KIITHHHI CHCTeMHU: KOHCTPYIOBaHH, (DYHKIIIOHYBaHHS
Ta TEPCICKTUBHM BUKOPUCTAHHSI Yy OilorexHonorii. Meroau  BHAUICHHS,
KOHIICHTPYBaHHS Ta OYHMCTKM OUIKiB. MeToau BH3HAUCHHS YHUCTOTH Ta
MOJIEKYJIsIpHOT Macu OunkiB. I[nenTtudikamis OinkiB. bimkoBwii enexkrpodopes,
SICPHUA MAarHITHUH PE30HAHC Ta MAac-CIIEKTPOMETPisS SK METOMM JTOCTIIKCHHS
6inkiB. IX pi3HOBMIM Ta NPUHUUNH. BiTkKM 3 aHTUMIKPOOHOIO AKTUBHICTIO, iX
010TEeXHOJIOT1YHUHN TOTEHIlIA Ta MPOMUCIOBe 3acTocyBanHs. Depmentu. bynona,
0COOJIMBOCTI sIK O10KaTami3aTopis, 010JIOTTYHA POJh. XIMIYHA MPUPOJA (PEPMEHTIB.
AKTHBHI IIEeHTpH, MeXaH13Mu OiokaTamiza. KopepMmeHntu ta BitamiHu, posib METAIIB
Ta KodakTopiB B QPyHKIIOHYBaHHI ¢epmeHTiB. Jlokamizaiis GepMeHTIiB B KIITHHI.
Mynetudepmentni kommiekcu. [3odepmentn. CKpHHIHT MIKpOOpraHi3MiB Ha
3matHicTh mpoaykyBatu ¢depmenTu. llnsxu Bu3HaYeHHS eKcmpecii TeHETHYHOl
iHpopmartii. [Tnasmigna JTHK.

OOMiH pedoBHH. 3arainbHi YSBIGHHA MNpo aHabomi3M, kartabomizm Ta
aHabonizM. OCHOBHI NUIAXA aCUMUIALIT CyOCTpaTiB: OUIKIB, XHUPIB, BYTJIEBO/IIB,
aMIHOKHCJIOT, CIIUPTIB, OPTaHIYHUX KUCIIOT, MIHEPAIbHUX KOMIIOHEHTIB.

O6’extu OioTexHosorid. KiiTiHu MiKpOOpraHi3miB, pOCIMH Ta TBApUH SIK
MPOMHUCIIOBl 1 MPOJAYLEHTH OI10JOTIYHO AaKTUBHUX PEYOBHH. 3arajbHa cxema



OyI0BU KIITUH €yKapioT, OakTepiil Ta apxeil. Pucu cxoxkocTi Ta BIIMIHHOCTI.
[lepeBarn MiIKpOOpraHi3MiB, MOPIBHAHO 3 IHIIMMHM OpraHi3MamH, y CHHTE31
010J0T1YHO AKTHUBHUX pedyoBUH. OCHOBHI BHMOTM JI0 TPOMHUCIOBHX Ta
MIPOMHUCIIOBO-TIEPCIIEKTUBHUX TpoayueHTiB BAP, kpurepii BinOopy. Buauienss
MPOAYLICHTIB 3 MPUPOAHUX JiKepen. [lapamerpu, 3a IKUMH OLIIHIOETHCSI MIHJIUBICTh
KyJbTYp 3a TPAaKTUYHO BAXJIMBUMHM O3HaKaMH. 3aJIeKHICTh METabOJdIuyHO1
aKTUBHOCTI MIKPOOPraHi3MiB BiJ] BIUIMBY (DaKTOpPIB OTOUYIOUOTO CEpPEJOBHINA:
TeMreparypH, aepaiii, pH, ckimaay 1 KOHIIEHTpallli KOMIIOHEHTIB CepeOBHIIIA.
Cenexiisi NPOMHUCIOBUX IITaMIB MIKpPOOpraHismiB. I[IpMHUIMNKM BUKOPHUCTAHHS
MyTareHiB B ceJekuii Mikpooprani3mib. IliqroroBka MiKpoOpraHizmiB o0
BUPOOHUYOr0 TpolEeCcy, TpuBaje 30epiraHHs 1 MIATPUMAaHHS B aKTUBHOMY CTaHI
IPOMHUCIIOBUX MIKPOOPTaHi3MiB.

biopeakropu. Kinetuka, mo moaentoe picT KITHH. Mojenb CTpyKTypH 1
MOJIeNIb CKJIAJIHOCTI. Bu3HaueHHs mBUAKOCTEH Ta KoedilieHTiB BuxoAy. Brus
temnepatypu i pH. Mac-0ananc /Ui ieanbHOTO PEaKTOPY: PIBHSHHS 3araJbHOTO
Mac-0anaHcy, piBHSHHS 3aKpUTOrO, HAMIBBIIKPUTOTO 1 BIAKPUTOTO PEAKTOPIB.
[lepionnuHe KyabTHBYBaHHs 1 Woro rpadivyna iHTepmperailis. ba3oBi KiHETHYHI
MOKa3HUKH TIEPIOIMYHOTO KyIbTUBYBaHHs. [IMTOMa MBUIAKICTH POCTY, CKOHOMIUHI
KoeQilieHTH, BUX1 610MacH, CTyMiHb BUKOPUCTaHHS CyOCTpaTy, IPOJYyKTUBHICTD
6locuHTe3y, (i3ioJjoriyHa LIHHICTH cyOcTpaTy. ba3oBi KiHETHMYHI NMOKa3HUKH Ta
MaTeMaTH4H1 MOJeNl  HamiBOe3lepepBHOrO Ta  OE3MEepepBHOIO  PEKHUMIB
KyJIbTUBYBaHHS. XeMOCTaTHI, TypOioCTaTHI Ta IHIII CHUCTEMH KepyBaHHS
OesnepepBHUMHU TIpoliecamMu OiocuHTE3y. Po3poOka KOHCTpyKIii OiopeakTopy.
Knacudikamis depmentepiB. [lpunnunu BuOOpY THIIOBOTO (PepMEHTAIIHHOTO
oOnaaHanHs. [[iHOyTBOpEeHHS Ta MOro peryiroBaHHA B Mpolecax TIHOMHHOTO
KyiabTuByBaHHSA. KoHdiryparii OiopeaktopiB: ,,0ak 3 Mimajgkow", ,,KOJoHA 3
OynpOamkamu'", GiopeakTop 3 Mojadero MOBITPS, ,,3piKEHI" HOCIi, ymakoBaHa
HOCIEM KOJIOHA. YMOBHU BHUKOPHUCTAHHS OCHOBHUX 1 JIONIOMDKHMX YacTHH B
OlopeakTopi: TiJO peakTopy, ,,pydamika", MIIIaJIKW, KJIamaHu, TOPTU JJIS B3SATTS
npo0 Ta BBEJEHHS JOMIIIOK, iHIIE. BuKopuCTaHHSA omeparlii ajis cTepuri3alrii.
Oco06nuBOCTI 0I0TEXHOJOTIYHUX MPOLIECIB HA OCHOBI KYJIbTUBYBAaHHS TBAPUHHUX
Ta POCIUHHUX KIIITHH.

Po3poOka NpUHIMITIB OYUCTKU 1 BUIAUICHHS IUILOBOTO TMPOAYKTY —
010TeXHOJOT1YHMKA TIporieciHr. Etanmu mepBUHHOI OYHMCTKH IMiTBOBOTO IMPOIYKTY.
Mixda3auii  po3moail  pedyoBHH. TBEpAO-piAMHHI B3aemonii: (dimbTparis,
EeHTpU(yTryBaHHS, O0opOaTyBaHHs, drorartis. BusinpHeHHS
BHYTPIIIHbOKIITUHHUX  KOMIIOHEHTIB:  pyWHYBaHHS  MIKpOOHHUX  KJIITHH,
TOMOTEHI3allisl TBApMHHUX Ta pociauHHUX KmiTuH. [liami3. KonmeHtpyBaHHS
010JIOTIYHUX TPOMYKTIB: €Bamoparlisi, pIIMHO-PIAMHHA EKCTPakKilisg, MeMOpaHHa
dbinpTpalis, npenumiTaiis. Etanmu KiHIEBOI OYHUCTKH IUILOBOTO MPOAYKTY -
xpomatorpadis. OCHOBHI MPUHIUIN aCOPOIIHHO-PO3MOALIFHOT XpoMaTorpadii.
Tunu xpomarorpadii. AacopOuiitHa xpomarorpadis: i0HoOOMiHHaA, T1IpodhoOHOT
B3aeMoAli, adiHHa, Ha 3BepHeHUX (Dazax. BucokoedexkTuBHAa piAMHHA
xpomarorpadis (BEPX). Ta3oBo-pimunna xpomartorpadis. ToHkomapoBa
xpomartorpadis. Xpomartorpadidai cuctemm. IX pIi3HOBHAM Ta KOMIIOHEHTH.
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XpomarorpadiyHi KOJIOHKM Ta THIOU MATPUKCIB JUIsi HUX. AHQJIITHUYHI Ta
npenapatuBHl  KOJOHKH. OnrTuMizaniss  xpomatorpa@iyHUX  METOMIB I
MPOMUCIOBOCTI.  XpomaTtorpadiuHi CcUCTEMH, Ja0OpaTOpHi, MUIOTHI Ta
npoMuciioBl. OCHOBHI NPHUHIMIN CTBOPEHHS JIKAPCHKUX 3aco0IB Ha OCHOBI
LIIbOBOrO MpoAykTy. JlepxkaBHa ¢apmakornes sk OpaBoBHi akT. CTpyKTypHa
opranizauis JDY. Ilouarra npo craHgapTHI 3pa3Ku, CTaHAApTHI Ipernapatd Ta
eTajoHH1 cnektpu. Metoau dapmakoneitHoro anamizy. CyOcraHilii Ta TOTOBI1
Jikapcbki ¢Gopmu. Baminaiiss METONIB KOHTPOIIO SIKOCTI JIIKAPCHKHUX 3acO0iB.
Opranizaiiisi 1 0coOIMBOCTI MPOBEAEHHS KOHTPOJIIO AKOCTI JIKAPCHKUX 3aCO01B.

Jlimepamypa
1. biorexnomnoris: iapyunuk / B.I'. I'epacumenxo, M.O. I'epacumenko, M.
[purixoBchkuit Ta iH.; Ilim obm. pen. B.I'. I'epacumenka. — K.: ®ipma

«IHKOCy, 2006. — 647 c.

2. lOnesnu O. 1. biorexnonoris: HaBuanpbuuii nocionuk / O. 1. FOnesny, C. L.
KostyH, M. I. I'uns; 3a pea. M. L. 'nib. — Mukonais: MJIAY, 2012. — 476 c.

3. IIsex O. B. Exomoriuna 0iorexuosorid. Ka. 1: HaBuanpuuii mocionuk / O.
B. lIBen, P. O. Iletpina, O. 3. Komaposcreka-Ilopoxussens, B. I1. HoBikoB. —
JIeBiB: BumaBauireo JIbBiBCchbKOI momiTexHiku, 2018. — 424 c.

4. IlIsex O. B. Exomoriuna Oiorexuosorid. Ku. 2: HaBuanpuuii mocionuk / O.
B. IlIex, P. O. Iletpina, O. 3. Komaporcrka-Ilopoxusgernp, B. I1. HoBikos. —
JIpBiB: Bumasaunrso JIbBiBchKOi moniTexHiky, 2018. — 368 c.

5. TMupor T.II., Pemernsax JIL.P., IloBom3uncekuit B.M., I'peripuax H.M.
Mikpo6iosoris xapuoBux BupoOHuNTB / 3a pen. T. II. Tlupor. HapuanbHuit
nocionuk. — Biguwuig: Hosa kuura, 2007. — 464 c.

V. BIO®I3UKA

Pors 1 wmicne Oiodismku cepen OloJgoriyHMX Hayk. TepMoaumHaMika
O10JIOTTYHUX TMPOIECIB. TEPMOJMHAMIKA PIBHOBAXHUX CTaHIB, TEPMOJMHAMIKa
HeoOOpoTHUX  mporeciB. OCHOBHI  TMOJOXKEHHS  JIHIWHOT ~ HEPIBHOBAXHOT
TepMoauHaMiku. HerniniiiHa TepMoarHAMiKa HEOOOPOTHHUX MPOIIECIB.

Monekynsipaa Oiodizuka. CTpykTypHa oprasizamis 1 KoHbopmaririi
O6iomMakpoMoniekyn.  biogi3muHi  MeTOmM  AOCHIIHKEHHS  010MaKpOMOJEKY.
biodizuka OinkiB. JlmHamika OinkoBoi cTpykTtypu. KiHeTwka ¢epMeHTaTHBHUX
peakuiii. Exepris aktuBamii Ta 1i Bu3HaueHHsA. Teopis aOCONMIOTHUX MIBUIKOCTEH
peakiiii (Teopis TmepeximHOro cTaHy). biodi3zuka HYKIETHOBHX KHCIOT.
[IpoctopoBa OymoBa JIHK. Xapakrep cun, siki crabumizyiors ctpyktypy JIHK.
OnTuvHi XapakTEPUCTUKA HYKJICTHOBUX KHCIOT. CWH- 1 aHTH- KOoHpopmarlii
HykiaeotuniB. EHmo-, ek30- koHdopmamii pubo3u. KiHetuka npenaryparii i
penarypaiii JJHK.

biodizuka wmitmHHNX TpomeciB. CTpyKTypHa opradizamis MemOpaH.
MuikMoneKkynsipHi B3aemonii B MeMmOpani. Da3oBi mepexoau B MeMOpaHax
(JrioTponHUM 1 TepMoTponHuid nojiMopdizMm nimiaiB). biomemOpana sik piakuii
Kpuctai. /{uHamika ninigiB 1 OUIKiB y MeMOpaHi. BukopuctanHs MeTony CiHOBUX
MITOK JIJI1 BUBYCHHSI JTUHAMIYHUX XapaKTepUCTUK MeMOpaH. Mojeni CTpyKTypHO1



opranizamii memOpaH. TpaHcmopT pedyoBuH dYepe3 OiomeMOpaHu. MexaHi3MHu
MACUBHOI'O 1 aKTUBHOT'O TPaHCIOPTY uepe3 6iomemOpanu. [Ipupona memOpaHHOTO
noteHuiany. PiBHsHHS HepHcTta. MikpoeneKTpoaHa TeXHIKa A1 BUMIPIOBAHHS
MeMOpaHHoro mnoteHuiany. PiBHsaHHa VYccidra. Ilorenmian pmii.  Ilepdysid
130J1bOBAaHUX HEMPOHIB Ta PO3AUIbHE JTOCHIIKEHHS 10HHUX CTPYMIB 32 JJOIIOMOI'OIO
METO/la  «meTdy-kiaemMm». Tumu 10HHMX  KaHamiB. BopoTHI  MeXaHi3MuU
MOTEHIIIAJIO3AJIEKHUX 10HHUX KaHalliB. MaTemaTHuHa MOJeNb XOKKIHA-XaKcil
OMHUCY TIpoLeCy eJeKTpuuHOoi 30yanuBocTi. Po3moBCIOKeHHS 30ymIKEHHS.
Enextporoniununii mnotenmian. KaOenpHa Teopis. MexaHI3MH MIKKIITUHHUAX
B3a€MOJ1M. 3arajgbHi NMPUHLMUIIM TepeAadl CUTHAJIB BiJ peUenTopiB MeMOpaHH
BCEpEANHY KIIITUHU.

biodizuka ckopornuBux mporeciB. CTpyKTypHa oOprasizaiisi M'sI30BOrO
BOJIOKHA (JJaHH1 €JIEKTPOHHOI MIKPOCKOII Ta PEHTI€HOCTPYKTYPHOT'O aHAII3y).
CrpspkeHHs MiK 30Y/DKCHHSM 1 CKOPOYCHHSIM B CKEJIETHOMY 1 TJaJCHBKOMY
M's3ax. [3omeTpuyHe CKOpOYeHHs. [30TOHIUHE CcKopodeHHs. EHepreruka
M’5130BOro ckopoueHHs. PiBHsHHsA Ximna. MOJEKyJIsipHI MeXaHi3MH M’sI30BOTO
ckopoueHHs1. Teopii M’s130Boro ckopoueHHs. Hem'si30Ba ¢opMa pyxJIMBOCTI KITITHH
biodizuka ceHcopHHX cuUCTeM. 3arajabHl MPUHIMIMA 1 3aKOHOMIPHOCTI CEHCOPHOT
peueniii. 3akon CriBeHca. 3akoH BebGepa-®dexnepa. biodizuuni mexaHizmMu
TpaHcopMallii 30BHINIHIX CTUMYJIB B HEPBOBHM iMIyibc. Penentophuii
(reneparopHuii)oTeHIia)l. MexaHi3Mu reHeparlii GOTOpPeIenTOPHOro MOTEHITIATY.
CnyxoBa ceHcopHa cucTteMa. MexaHOpeUenTopy BHYTPIIIHBOTO ByXa 1
BECTUOYISIPHOTO amapaty. MoJeKyIsIpHI MEXaHI3MU MEXaHOPEIeIIii.

Tpanchopmartis eHeprii B MemMOpaHax MITOXOHIPIM 1 XJIOpPOIUIACTIB.
[IpoctopoBa mnokamizaiis €JIEeKTPOHHO-TPAHCIOPTHUX JIAHLIOTIB B MeMOpaHax
MITOXOHJIPiH 1 XJoporuiacTiB. OKMCHO-BIIHOBHUH MOTEHIIIA 1 HOTO BUMIPIOBaHHS.
OKHMCHO-BITHOBHI ~ TOTEHIIAM  TMEPEHOCHUKIB  eNeKTpoHiB.  CTpyKTypHa
opranizaiiigs AT®-cunTeTasu i ii Jokamizamis.

biodizuka dporocunTesy. OcHoBHI eTanu (HOTOOI0IOTTIHOTO MPOIIECY. 3aKOHU
norJiMHaHHA cBiTia. [lirMeHTHI MOJIGKYyJIM 1 iX CHeKTpaibHI XapaKTEPUCTHKH.
dorocunTeTnyHa oauHMI. EdekT yepBoHOro mamiHHSA 1 e(exT miacuiIeHHs
Emepcona. [lornuaanHs cBiT/Ia 1 MEXaHI3MU Mirpailisi €Heprii B CBITJIO30UpalOunx
MIrMeHT-OUTKOBUX (aHTEHHUX) KoMIuIekcax. OcHOBHI 3akoHU (poToximii. CiekTpu
aii  oroximiyHMX peakuiil. Mogens S-ctaHiB 1pu  (HOTOOKUCIEHHI BOJM.
bakrepianbuuii  ¢orocunTe3. MomnekynsapHi MeXaHI3MH 1 METOOU peecTparlii
010JTFOMIHECIICHII]].

JIimepamypa
1. Koctrok ILT'., 3uma B.JI., Marypa III.C., Mipomanuenko M.C., llly6a M.®.
biodizuka. — K.: BIIL] «KuiBcekuii yaiBepcuter»,2008. — 567 c.
2. IMocynin 1O.1. biodizuka: miapyunnk. — K.: Bugasaunrso Jlipa-K, 2017. —
472 c.
3. Mennuna Ta GiosmoriuHa ¢i3uKa: mMapyd.Juisl CTyd. 3aki.Bunr.ocBita / C.B.
[Toropenos, E.O. PomomanoBa, P.P. OcmanoB, B.O. Timaniok. — Xapkis.,
H®YVY, 3onoti cropinku, 2019. — 264 c.
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4. biogi3uka 1 6iomexanika: minpydHuk. / B.C.Anroniok, M.O. bongapenko,
B.A. Bamenko, I'.B. Kanamesuu, I'.C. Tumuuk, [.B. Suenko. — KuiB:
[TomiTexuika, 2012. — 344 ¢

VI. BOTAHIKA

3arangpHi NOpUHUUNK OOTaHIYHOI HOMEHKIATypu. TakcoHM Ta iepapXis
TAaKCOHOMIYHMX KaTeropid. Mixnaponuuii Kojgekc 600TaHIYHOT HOMEHKIIATYpH Ta
fioro crtpykrypa. HaykoBi Ha3BU BHYTPIIIHHOBHUIOBHX, BUAOBUX Ta HAIBUIOBUX
takcoHiB. Homenknatypui ¢uibTpu. IlpuHuunu mnpuopurery Ta THUII(IKALIL.
CuHoHIMU Ta cMHOHIMIKA. HanucanHs Ta TpaHciiTepalis Ha3B TAKCOHIB.

XIMIYHUN CKJaJ POCIMHHMX KIITUH. Krnacugikaiis cnoco6iB KUBJICHHS.
CrpyktrypHa Ta (yHKIIOHAJIbHA PI3HOMAHITHICTh OCHOBHUX (DOTOCHUHTETHYHHUX
HIrMEHTIB - XJIOpO(iB, KApOTUHOINIB, PIKOOLTIHIB. PI3HOMaHITHICTh MPOAYKTIB
acuMutsIii. Oco0nMMBOCTI *UBJIEHHS y TpuOiB. A3oTdikcamis Ta i MOMMUPEHHS
cepesl pOCIUHHUX OpPraHi3MiB.

[IpokapioTuyHui Ta eyKaplOTMUHUN TUTAaHU OyIOBM KIIITHH, IX CIHUIBHI Ta
BIIMIHHI pucu. ['imore3n mNOXOo/KEeHHA eyKapioT. I[lepBuHHI Ta BTOPUHHI
eH0cuMO1031. 3arajpHi MUIAaHU OyJOBH KJIITUH BOJAOPOCTEH, BHUIIUX POCIUH Ta
rpu0iB. Pi3HOMaHITHICTh KJIITUHHUX MOKPHBIB: MeJiKyna, amdiecma, MEepUILIacT,
NaHIUp, KIITUHHA O000JIOHKA. PI3HOMaHITHICTH THUIMIB KJIITUHHUX OOOJOHOK.
Pi3HOMAaHITHICTh HYKJICOIMTOIUIA3MATUYHUX OpraHell: TUIHU SIEPHOTO amapary
(HyKJI€O0i/, TUHOKAPIOH, TUIIOBE €YKapIOTHYHE S/IPO), EHO0IIIa3MaTHYHa CITKA Ta i1
BUJO3MIHM, KOMIUIEKC [ ONbIKI, TEPOKCUCOMH, BaKyOJIpHUW  armapar,
xjioporuiactHa eHporiazMaTuaHa citka (CER). JXryTukoBuii amapaT Ta HOro
pPI3HOMAaHITHICTh. JIKTYyTUKOTIOMIOHI CTPYKTYpH - TalTOHEeMa, IICEeBIOIIMIIII.
dotopenentopHi cuctemMu. OcoOJIMBOCTI MITO3Y, KapioKiHE3y Ta IUTOKIHE3Y Yy
pociuH. DOTOCHUHTETMYHUN Ta MITOXOHApianbHuil amapar. OcoOauBOCTI
opraHizaiii ImpoKapiOTUYHOTO, XJIOPOIUIACTHOTO, MITOXOHIPIAIBLHOTO, SASPHOTO
T€HOMIB Ta TeHOMY HyKJeomopda.

Crymnieni mMopdoiioriyHoi opraizanii Tijga pociuH. POCIMHHI TKaHWHHU, iX
Kkimacudikailis, XapaKTepucThka Ta ocoOnauBocTi OymoBu. Ilarin Ta KOpiHb SIK
OCHOBHI BEreTaTHBHI OpPraHHW BUINUX pociuH. bpyHbku, ix OymoBa, QyHKIIi Ta
pizHoMmaHiTHICTE. Ctebmo. CrenspHa Tteopis. Jluctok Ta #oro QyHkmii.
Meramopdosu marony, credia, TUCTKA, KOpeHs. PenpoayKTHUBHI OpraHd BHIIUX
pocnuH. Teopii moxomkeHHs KBiTku. bymoBa Ta ¢yHkmii kBiTkH. Mikpo- Ta
MeEracroporenes, MIKpo- Ta MeraramertoreHe3. Tumwm 3anumnenHHs. dopmu Ta
3HAYCHHS TepexpecHoro 3amwieHHs. [loasiitHe 3amrigHeHHs. AnoMikcic. Hampsim-
KW €BOJIIOIII] KBITKH.

Knacudikaris cnoco6iB po3MHOXKEHHS BOJOPOCTEH, BHINUX POCIUH Ta
rpubiB. Tunu meiio3y (3UroTHYHA, TAMETHYHA Ta CIIOPUYHA PEeAyKilis). KUTTeBi
ITUKITH.

Pocnunni Ta rpuOHI 00’€KTHM y cucCTeMl oOpHariyHoro cBity. [inmore3u
MOXOJDKEHHS TIATH/I, MITOXOHPiH Ta HKTyTUKOBOTO anapary.

CyuacHi wmeroau 1oOymoBu ¢uUToreHeTHYHUX cucreM. @OeHOTUNHI Ta
F€HOTUITHI METOJIM B CUCTEMATHIIl pociuH. MonekyisipHa Qinorenis. Mi>xkHapoaH1
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OaHku reHeTu4Hoi 1H(popmalii. BukopuctaHHs MOJEKYISIPHO-()ITOreHETHYHUX
METO/I1B NpH 11eHTU(DIKALIl POCTUHHUX Ta TPUOHUX 00’ €KTIB.

Cuctematuka BOJOPOCTEH. VYSBIEHHS TMPO PIZHOMAHITTS BOJOPOCTEH.
BogopocTi sk 30ipHa rpyna BIAAUTIB HMKYUX (POTOABTOTPO(YHHUX OpraHizMiB.
Jlucko-, miatu- Ta TYOYJIOKPHUCTAaTH, albBEOJSTH, XPOMICTH, CTPaMEHOIILIH,
XpOMaJIbBEOJISTH, OIICTOKOHTH, apXeriacTUAHI  POCIUHHU. 3arajibpHa
XapaKTepUCTHKA KOHKPETHUX BIAAUTIB BOJOPOCTEN. XapKTepHIi MPEJCTaBHUKH.

Cucrematvka BHUIIMX POCIUH. YSBJIEHHS NP0 PI3HOMAHITHICTh BUIIUX
pociuH. MaricTpalibHi  HampsSMKA ~ €BOJIIOIII  BUIIUX POCIMH. 3arajibHa
XapaKTePUCTUKA KOHKPETHUX BIIUIIB Ta KiIaciB BUIIUX pociauH. OCHOBHI
HOPSIAKU Ta POJUHU. XapKTEPHI MPEJICTaBHUKH.

Cucrematuka rpuOiB. VYABIEHHS NOpPO PI3HOMAHITHICTh BHUIIMX POCIHH.
3arajbHa XapaKTepUCTUKAa KOHKPETHHUX BIIIUIIB Ta KiaciB rpubiB. OCHOBHI
NopsSAKU. XapKTEpHi MPEeICTaBHUKH.

[TonsTTs npo Quopy sik npupoaHe sBuIe. MeToau GIOPUCTUYHOTO aHAII3Y.
CygacHi (QuopucTiyHi I[apcTBa Ta OCHOBHI (DIOPUCTHYHI o0OsacTi 3emuri.
®nopuCTUYHE paliOHYBaHHS Y KpaiHH.

PocnunnicTs Ta pocauHHuM nokpuB. [IpuHimnu kinacudikaiii poCIUHHOCTI.
[Ipuniunu reobotaniuHoro paiioHyBaHHs. OcHOBU ekosorii pociuH. OxopoHa
POCIIMH Ta POCIMHHUX YyrpymyBaHb. MDKHApOJHI Ta HAI[lOHAJbHI HOPMAaTHUBHO-
IpaBOB1 OCHOBH OXOPOHHM POCIMHHOTO OIOpPI3HOMAHITTSA. 3amoBiJHAa CIpaBa.
MixHapoaHi Ta HaiioHalbHI «YepBoHI KHUTH» Ta «UepBoHI ciucku».boTaniune
pecypco3HaBcTBO. OCHOBHI peCypCHI IPYIIH POCIHH Ta iX Kiacudikarris.

Jlimepamypa
1. KoctikoB L.YO., /I)xaran B.B., Jlemueuko E.M., boiiko O.A., boiiko B.P.,
Pomanenko I1.0. boranika. BogopocTi Ta rpubu: HaBuansuuii mociouuk. — K.:
Apicreii. — 2006. — 476 c.
2. Heuwraiino B.A., Kyuepssa JI.®. boranika. Bumi pocimam. — K.:
®ditocomionentp. — 2000. — 432 c.
3. Mamescska A.C. boraHika: HaBYaJbHHMHM IOCIOHHMK JJI1 BCTYIHHUKIB JI0
3aknaniB Bumoi ocBitd / A.C. Mamescbka, T.M. €pmeitayk, IBanmiB O.5. —
Jlymsk: IIT IBanrok B.IT1. — 2020. — 181 c.
4. Hauyk I1.B., IepdinveBa JLII. boranika: minpyunuk / [1.B. Hsauyk, JL.IL
[lepdinseBa. — Ymanb, — @OII XKostuit O. O. — 2015. — 206 c.
5. Minapuenko B.M., Maxuns JI.M., Cepenma II.I. Meauuna OortaHika.
[Tinpyunuk. — K.: Megumuna. — 2009. — 326 c.

VIIL. BIPYCOJIOI'TA
[TonsTTs mpo Bipycu Ta ix Bu3HaueHHs. HailOinmbml CyTTEBI BIACTHUBOCTI
BipyciB. [lo3akiiThHHAa Ta BHYTPIIHBOKIITHHHA (GOPMH ICHYBaHHSA BIpPYCIB,
oOJiiraTHU napa3utu3M. Micue BipyciB y *uBiil npupoai. ['imoTe3u mpo npupoay
Ta MOXOJPKEHHS BIPYCIB.
XiMI1YHUH cKI1az BipyciB. TUNU HYKIIETHOBUX KUCIOT y CKJIal BipioHIB. biiku
BIpYCIB.
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bynoBa BipyciB. 3arajibHi NPUHUUOM CTPYKTYPHOI OpraHizaiii BIPIOHIB.
Penponykiiist Ta MOJEKYJIIpPHI OCHOBU BIPYCiB

OcHOBHI MeXaHI3MHU NepcUCTyBaHHs BipyciB. [laTorenes BipycHUX 1H(EKIIH.
Xy NpPOHUKHEHHS BIpYCiB B oOprasisMm mgroAuHu. llomupeHHs BipyciB B
MaKpOoOpTaHi3Mi Ta 3BUIbHEHHS HOT0 BiJl 30y HUKIB.

nsxu nomupeHHs BipyciB y npupoai. OCHOBHI MexaHI3MHM mepenadi
BipyCcHUX 1H(MEKUid JoAuHM Ta TBapuH. [IOHATTS NEpBUHHOI JOKami3awil
30ynnuka. Ilnsaxu po3moBCIOKEHHS Ta mepefadi BipyciB pociivH. Ekomoris
BIpyCIB JIIOJIMHU Ta POCIUH, MOHATTA OloueHo3y. [IoHATTS mpo MONEKyISApHY
€M11eMI0JIOT110 BIPYCHUX 1H(EKITIH.

OCHOBH1 IPUHIIUIY JA1aTHOCTUKU BIPYCHUX 1H(PEKIIIH

[IposiBu BipycHOT iH]EKIIi B 3aCTOCOBaHUX JIaOOpAaTOPHUX MOJEISIX. MeToau
i1IeHTHdIKalii BipyCiB, 3aCHOBaHI Ha BHUBYEHHI BIPYCHMX OUIKIB YU BIPYCHUX
HYKJIETHOBUX KHCJIOT: IMYHOJIOT1YHI (CEpOJIOTIUH1) METOAM MEPIIOro MOKOJIIHHS
(peakiiis rabMyBaHHS FeMarJIIOTHHAIIl], 3B’ I3yBaHHS KOMIUIEMEHTY, MPEIUIITaIlil
B arapl Ta 1H.), Ta JIPYyroro MOKOJIHHSA (METOAM IMYHO(PEPMEHTHOrO aHali3y,
peakKIlisi MacUBHOT TeMarIFOTHHAIIIT Ta 11 MoaudiKallii, IMyHOOJOTHHT).

Kunacudikarris Bipycis.

Cyuacna kiacudikallis BipyciB, eranu il po3BUTKy. OCHOBHI IPUHIIUIHN Ta
KpuTepii knacudikaiii Bipycis. [Ipunuunu gopmyBaHHS MOHATTS POJUHU, POAY,
THITY CTOCOBHY BIPYCIB.

JIHK-reHoMHi BipycH, TaTOT€HHI1 JJIsI JIOAUHU 1 TBAPHUH: OCHOBHI POJIMHU,
HaWOLIBII BIIOMI MPEICTABHUKH.

PHK-renomHi BipycH, MaToreHH1 JyIsl JTFOJAHUA Ta TBAPUH: OCHOBHI POJIMHH,
HaWOLIBII BIIOMI MPEICTABHUKH.

Bipycu pocnuH: 0CHOBHI POJMHM Ta IIHPOKO PO3MOBCIOIKEH]1 BIPYCH, 3
BU3HAYEHUM TaKCOHOMIYHUM MOJIOKEHHSIM.

Taxconomist 6akTepiodaris.

Jlimepamypa
1. Aanppiiuyk O.M., Kopoteea I'. B., Momuanens O. B., Xapina A. B.
BipycHi iHbeKil 11011uHA Ta TBAPUH: €MIEMIONOTIs, MaToreHe3, 0COOIMBOCTI
IPOTUBIPYCHOTO IMYHITETY, Teparlig Ta npodinaktuka. HapuanpHmil MOCIOHUK.
— K. - 2013.
2. Bunorpaag H.O., Bacumumun 3.11., Kozak JL.II., Pomanenko T.A.3arampHa
enigemiosoris. Hasuaneuuii mocionuk. — K.: BCB «Menunuaa». — 2010. — 176
C.
3. Bipyconoris. HaBuanpHuit mociOHuk st mabopatopHux 3aHsaTh / B.IL
[Momimyk, II. bynzaniBchka, T.II. IlleBuenko, O.M. Amnapiiayk, T.A.
Kommnanens, O.A. Kongpatiok, I'.B. Kopoteea, O.B. Momuanens, A.B.
Xapina, O.B. lleBuenko. — K.: L{IT «KommpuraTy. — 2017. — 242 c.
4. 3aranbpHa MiKpoOioJIOrisi, BIpycoJiorisi, iMmyHoJoris. Bubpani nekuii: Hasuy.
nocionuk / I1. 3. [Ipotuenko. — Opeca: Onec. nepxk. yH-T. — 2002. — 298 c.
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VIIIL. 300J10T'151

Cneundiuni pucu tBapuH. CydyacHa cucTeMa TBapUHHOTO CBITY. IcTopruHMiA
PO3BUTOK TBAPUHHOTO CBIiTYy. [IOHATTS MPO CHUCTEMATHKY TBapHH.

CyuacHe ysiBIeHHS 1po mnpoTucTiB. OcobiuBocti OyI0BH, MPOLECIB
KUTTETISITBHOCTI, €KOJOTIYHI OCOOJIMBOCTI TBApUHHO-MOJIOHUX TMPOTHUCTIB.
OCHOBHI HAaPSIMKH €BOJIIOLIT MPOTHUCTIB.

NnmoTte3an moXokeHHS  OaraTOKIITUHHMX TBapuH. (OCHOBHI  eTamu
YCKJIAJIHEHHs OpraHizallii 0araTOKIITHHHUX TBapuUH. baraTOKIITUHHI TBapUHH, L0
3HAXONAThCS Ha JOTKAaHMHHOMY piBHI opranizauii (Prometazoa). Ilonsarts mpo
cripaBXHIX OaratokmiTMHHUX TBapuH (Eumetazoa). J/[Bo- Ta TpuiiapoBi TBapUHHU.
Tunu cumeTpii TiIa TBApUH Ta IXHE afanNTHUBHE 3HAUCHHA. SIBUIIE MeTamepii cepent
0araTOKJIITHHHUX TBAapWH, TOHATTS IMPO TOMO- Ta TETEPOHOMHY MeETaMmepiro.
[lepBUHHOPOTI Ta BTOPMHHOPOTI TBApWUHU. THUNU TMOPOKHWH Tila y TBapHH.
OnopHi YTBOPH Ta THUIHA CKEJIETy y Oe3XpeOeTHUX Ta XOpAOBHX TBapwH. Twmwu
TPAHCIIOPTHUX CHUCTEM Yy 0e3XxpeOeTHHX Ta XopAoBUX TBapuH. OCHOBHI THIH
HEpBOBOI cucTeMu y TBapuH. CrocoOu po3MHOKEHHS Yy 0araTOKIITHHHUX TBAPHUH.
[lousaTrss mpo HeoTeHito. [lomieMOpioHis Ta MapTEHOTeHE3, WOTO PI3HOBUAM Y
TBapuH. [TOHATTS PO MPSAMUI Ta HEMPAMUN TUITH TTOCTEMOPIOHATBLHOTO PO3BUTKY.
K- 1 r-ctpareris po3mMHOXeHHsI y TBapuH. CKJIaJHI Ta MPOCTI >KUTTEBI LUKIU
TBapuH. [IOHATTS Mpo MeTareHe3 Ta reteporoHiro. Ce30HHI SBUIA Y )KUTTI TBAPHH.

Pi3HomMaHITHICT, OaraTOKIITUHHHX TBapuH: Tunu Ilractunvacti, ['yOkw,
Kanki, PebpornaBu, Ilmocki uepBu, Komoseptku, Ckpebasuku, Hemartomwu,
[Ipianymnigu, Bomocori, KutbuacTi uepsu, Unenucronori, Monrocku, MoxoBaTkw,
[Tnevyonori, HamiBxopaosi, 'onkomikipi, Xopaosi [lopiBHsUIbHA XapaKTEepUCTHUKA
IPEJACTaBHUKIB CYYaCHUX IIJTUITIB Ta KJIACiB IUX THUIIIB.

CepenoBuilla MEIIKaHHS TBapUH Ta ajanTariii 10 HUX. ExosjoriuHi 3B’s3KH,
0 BUHUKAIOTh MDK TONYJSIIIMH TBapUH Ta MDK TBapUHAMH Ta IHIIUMHU
opraHi3aMaMl B €KOCHCTeMax pi3HUX THMOIB. Poilb TBapuH B NPUPOTHUX
yIpyHoOBaHHSX 1 TOCTIONAPCTBI JroauHM. [lommpeHHs mapa3utu3mMy Ta remartodarii
cepel pI3HMX TPYI TBApWH. THIHU XUTTEBUX IUKIIB Napa3uTiB. TUmm mapa3surto-
Xa3siHHUX cucTeM. HaWronmoBHIIIl Mapa3suTH pPOCIWH, JIOJWHUA Ta CBIMCBKUX
TBapuH. TBapuHU SIK areHTH OIOMOIIKO/KEHHA. TBapwHM — IMIKITHUKA
CUTBCHKOTOCIIOTAPCHKUX Ta JICOBUX POCIWH. TBAapUHHU — MEPEHOCHUKU 30YTHUKIB
XBOpOO JIOAMHM Ta TBapuH. [IOHATTS TPO 300HO3M Ta aAHTPOIO300HO3M,
TPAHCMICUBHI 3aXBOPIOBAHHS.

JIimepamypa
1. Hessamomceka K., Ilorimanceka T., Marnineka b., Uy6ait A. 3araibHa
napazutotoris. — K.: Hayk.mymka. — 2007. — 484 c.
2. 300JI0Tisl XOPIOBUX: MiAPYYHHK: JUIS CTYJ. BHIIL Hau. 3aki. / M.B. Iapuk,
I.C. Xamap, I.B. Jluxuii Ta in.; 3a pen. npod. M.B. Ilapuka. — JIsgie: JTHY im.
IBana ®panka. — 2013. — 356 c.
3. 3Boonoris 6esxpebernux : miapyunux / WM. Illep6ak, J.B. Llapiukosa. -
Kwuis: BunaBanuo-nonirpadiaanii nentp «KuiBcekuit yHiBepcure». — 2008. -
640 c.
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4. bynaxos B.JI. ®yukiionansHa 3o00ioris: nigpyynuk / B.JI. Bynaxos, O.€.
[TaxomoB. — JI.: Bun-Bo Auinponetp. Hau. yH-Ty. — 2010. — 392 c.

IX. IMYHOJIOI'TA

CrpykrypHO-QyHKIIIOHAJIbHA OpraHizaiisi iIMyHHOI cucTemu. LleHTpanbHi Ta
nepudepuuri aiMpoiaHl opranu: MopdoJIoriyHa CTPYKTypa 1 QyHKIii. 3aranbHa
cxema remarornoe3y. CToBOypoBI KIITHHM KICTKOBOIO MO3KY: OCHOBHI
BHacTUBOCTI. KiiTMHM IMyHHOI CHCTEMH MI€JIOigHOTO Ta  JIM(OIAHOTO
noxokeHHs. ['panynouutu (HedTpoduin, eo3uHoP LI, 6a30(p 1IN, MACTOLIUTH), iX
dbyHKIIOHANIBbHA crenianizamig. Tunu ¢GaronuTyBadbHUX KIITHUH: MOXO/KCHHS,
mopdororisa, peuentopu. JleiikonuTu MoHOUUTapHOrO psAxy (Makpodaru i
JNEHAPUTHI KIIITUHHU), X 3aTHICTh 10 Ipe3eHTalli auTureHiB. Poib eputpouutis Ta
TPOMOOIMTIB B peanizalii IMyHHUX MexaHi3MiB 3axucty. [Ipupoani xinepu (I1K):
0loJ0riYyHa pOJIb, MEXAHI3MHU PO3MI3HAHHS Ta JI3UCY KIITUH-MimeHed. T- 1 B-
mimponuTh, X cyononynsiii. ETanu anTurennesanexxHoro audepeHiroroBalts B-
ta T-nmiM@ouutis. Posib MIKpOOTOUEHHSI KICTKOBOTO MO3KY Ta TUMycy. Po3cenenns
T- 1 B- npimdonutie y nepudepiiinux mimdoinaux opranHax, T- 1 B- xiaiTuHHI
noMeHH. MoJleKysipHI OCHOBU PEUUPKYIISALIT JiMpouuTiB. Mosekynu KIITHHHOT
aaresii: CCJIGKTUHUW, IHTCTPUHHU, AaJAPECHHH, pPEIenTopu XoMiHry. CUTHaIbHI
MOJIEKYJII — XEMOKIHH Ta 1X pelenTopu. 3amalieHHs SK TpOsSB peakilii
OpPUPOAHBOrO IMYHITETY. OCHOBHI pHUCH 3amajieHHs, NMPUYUHHU iX BUHUKHEHHS.
MonekynspHi  MeXaHI3MH  pO3II3HAHHS  IAaTepH-acOIlIOBAaHUX  CTPYKTYP
30ynuukiB. KiiTuHEM TOCTpOi 1 XpoOHIUHi (a3 3amajgeHHs. 3MiHa eKcrpecii
aAre3sMBHUX  MOJEKYJ Ha eHAOTeNli CyOIWH y BOTHMINI  3araJieHHS.
TpancengorenianbHa Mirpaiis JjedkonuTiB. binku roctpoi (asu 3amasieHHS.
CekpeTopHi aHTHUMIKpOOHI menTuau. ParomuTo3 SK TOJOBHHM 3aci0 emimiHarii
naToreHiB. bionuaHi ¢pakTopu (arouTiB: KHCHEBO3AJIC)KHI Ta KUCHEBOHE3AIC)KHI.
XeMmoTakcuyHi (akTopw, IO akTUBYIOTH (aronurtu. [Ipo3amanbHi IUTOKIHU.
Kommiement. KnacuuHuii, albTepHATHBHUM 1 JIGKTHHOBHM IIJISAXWA aKTUBAIIii
KOMIUIEeMEeHTY. Ponb cucTtemMu KOMIJIEMEHTY B AaKTHUBAIlli 3amajeHHs Ta
AHTUMIKPOOHOMY 3aXUCTI. 3aXUCHA 1 TATOJOTIYHA POJIi 3arajJeHHS.

AHTHreHcnerudiaHa aKTHUBAI[IA JiMQonuTiB. Po3Burok IMYHHOT
BiIMOBiMl. AHTUTEHHU, TaNTeHHW, HOCII, iX XimiuHa npupona. Lisxu mpoHUKHEHHS
AHTUTEHIB B Opradi3M. EHIOTeHHE Ta eK30TreHHE TMOXO/KCHHS AaHTHUTEHIB.
IMyHOXIMIYHI BIACTUBOCTI OUIKIB, TOJICaXapwiB, HYKJICIHOBUX KHUCIOT.
JleTepMiHaHTH QHTUTEHHOI crnenu(igyHOCTI. TUMyc3alexHi Ta TUMYCHE3aJleKHI
aHTUTeHH. bioyoriuHa poib CUCTEMHU TICTOCYMICHOCTI. POJIb MOJIEKYJ TOJIOBHOTO
KOMITJIEKCY TICTOCYMICHOCTI B TIpe/cTaBieHH] anTureHiB. ['enu i mpoayktu MHC
knaciB I, I 1 III. bynosa monmekyn MHC 1 Ta 2 kimacy. ®@ynkmii monekyn MHC 1 ta
2 xnaciB. OcoOIMBOCTI CTPYKTYpPH Ta PO3IMI3HABAHHS €HJOTEHHUX Ta €K30T€HHUX
anTureHiB. OCHOBHI €Taly MPOIECUHTY 1 MPE3CHTAIli CHAOTCHHUX Ta €K30TCHHUX
antureHis, uusixu 6iocuHtesy MHC 1 1 II -ro knacy. MonekynspHi MexaHI3MU
akTUBalil JTIMQOIUTIB. AHTUIEHPO3Ii3HAIOYl perenTopHi koMmiuiekcu T- 1 B-
nimpouuti. Ciocobu po3mi3HAHHS aHTUTEHY crienupiYHUMU peuentopamu B- i
T-nimMdonuTiB, CTPYKTYpHI BIAMIHHOCT1 OpraHizaiii aktuBHOro uentpy TkP 1 BkP.
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Ponb po3unHHMX (akTOpiB, MPOJYKOBAHMX IMYHOPETYISITOPHUMHU KIITUHAMHU.
[{uTOKIHM: MPOAYLEHTH, PEUENTOPU, MEXaHI3M Jii, 0iodoriyHa pojb. AHTUTLIA:
CTpyKTypa 1 ¢pyHKUIi. MoJeKynasipHa CTPYKTypa aHTUTUI: JIETKI 1 Ba)KK1 JAHI[IOTH,
Bapia0enbHl Ta CTaOUIbHI AUIAHKH, AICYNIb(inH1 3B A3KH, IIApHIpHA 00JaCTb,
nomenu, Fab, F(ab), i Fc-pparmentn, ByrieneBi wmomaekymu. Opranizaiis
aKTUBHOTO IleHTpa aHTuTU1. AHTuTiia M, G, A, D, E 3otumis: cTpykrypa Ta
¢ynkuii. J(uHamika yTBOPEHHS AaHTUTUI TOpU MNEPBUHHIA 1 BTOPUHHIN
IMYHHIUBIANOBIAL. ~ 3B’SI3yBaHHSA  AHTUIEHIB 3  AaHTUTUIAMUA.  3HAYEHHS
KOMILJIEMEHTapHOCTI mapatona 1 emitona. AdQiHHICT. ABIAHICT. MeTtonu
BUSIJICHHS! aHTUTEHIB Ta aHTUTLIL.

[IposiBu IMYHITETY: NpOTUIHPEKUIHHUM, MPOTUITYXJIUHHUM,
TpaHCIUIAHTAUIHHUN IMyHITET. OcOONMMBOCTI (OPMYBaHHS IMYHHOI BIAMOBIAI IPH
OakTepilaJibHUX, BIDYCHUX Ta MapazuTapHUX 1H(EKLIIX, TPOTEKTUBHA POIb aHTUTLI
1 eheKTOpHUX JTIMGPOIMTIB Y 3aXKCT1 BiJ 1HPEKIIH. 3aXUCT OpraHi3My BiJ MyXJIHH,
POJIb IPUPOJHUX Ta aAANTUBHUX MEXaHI3MIB KOHTPOJIIO aHTUTEHHOTO TOMEOCTAa3y.
TpancrnanTtamiinuii  iMmyHitetr. [nsxu TOMONAaHHS TKAHUHHOI HECYMICHOCTI
JOHOP—pPEIUIIEHT. IMyHONATONIOT14H1 peakIli Ta X pojb B PO3BUTKY 3aXBOPIOBAaHb
JIOJUHU: peaklii TiNepuYyTIMBOCTI, aBTOIMYHHI XBOpOOH, IMYHOACQIIUTH.
ImyHoxiarnoctuka. ImyHotepanis. Bakiunu 1 cupoBaTki.

Jlimepamypa
1. Bepmuropa A.1O., Ilactep €.Y., Komu6o .B. Imynomnoris. Ilinpyunuk. —
K.: BIIL «KuiBcekuii yriBepcuter». — 2011, — 599 c.
2. Imynonorist: miapyunuk / JI.B. Ky3nenona, B.J[. ba6amkan, H.B. Xapuenko
Ta iH.; 3a pen. JI.B. Ky3unenosa, B.J[. ba6amxan, H.B. Xapuenko. — Binnuns:
TOB «Mepxksropi [omimmsay. — 2013. — 565 c.
3. Kuniniuna imyHonoris ta aneprosoris: [linpyanuk / I'M. pannik, O.C.
[Mpunyuekuii, FO.I. baxopa Tta iH.; 3a pea. nmpod. I''M. [pannika. — K.:
3nopos's. — 2006. — 888 c.

X. MIKPOBIOJIOTTA

[Ipenmer Ta 3aBmanHs MikpoOiosorii. Miciie i1 3Ha4eHHS MiIKpoOioyorii B
cuctemi OionoriyanX HaykK. [1o0XKeHHS MIKpOOPTaHi3MiB B CUCTEMI1 KUBUX 1CTOT.
BusHaueHHS TOHATH TAaKCOHOMis, TaKCOH, CHCTeMaTHKa, HOMEHKJIATYpa,
inenTudikamis, Bua, pia, mraMm. [lomim MikpoopraHi3MiB Ha BHIII Ta HIKYI
Protista. /lomenu Bacteria ra Archaea.

Ximiyau# ckian ta OymoBa OakTepianbHOT KIiTHHH. OCOOIMBOCTI XIMIYHOTO
CKIaAy KIITHH €yKapioT Ta mpokapioT. bymoBa GakrepianbHOT KIITUHU: KIITHHHI
CTIHKM, TpaMHETaTHBHI 1 TpaMIIO3UTHUBHI Oakrtepii, mnpuHnun ¢GapOyBaHHS
mpenaparie 3a ['pamom, OynoBa miasmatuunoi memOpanm (I[IM), Oymosa
BHYTpilIHbOIIa3MaTuaHUX MeMOpan (BIIM), pubocomu mpokapioTiB, TeHETUUHUN
anapaT NpOKapioTiB, BKJIIOYEHHS, JKTYTUKH, aKclajJbHAa HHUTKa, MU, (HiMopii,
aare3uHy, TIIKOKAIIKC, KamlCyiau, €HAOCIOpH, 1HII  (OpMH  CIOKOIO
MIKPOOPTaHI3MiB.
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Mertaboni3M mpokapioT. BuszHaueHHs Ta CKJIaJOBl YAaCTMHU METaboJi3MYy,
TUIIU METa00J13MY, 10 3yCTPIYAETHCS Y MIKPOOPraHi3MiB, TEPMIHAIbHI aKLIEITOPH
€JIEKTPOHIB. 3arajbHa cXeMa KaTta0oi3My aepoOHUX XeMOOPraHOTpOo(d1B: IIIIKOJII3,
OKUCHEHHs1 mipyBaTy, uuki KpeOca, auxanpHuii JaHIfor. 3arajibHa cXema
KaTabonai3My aepoOHMX XeMOJITOTpodiB: HEOPraHiuHI JOHOPU EJIIEKTPOHIB,
0co0ONMBOCTI OyZOBM IMXAJTbHOTO JIAHLIOrAa Ta OTPUMAaHHS €HEeprii, 3BOPOTHE
NepeHeceHHsl eNeKTpoHiB. lIpencTaBHUKM aepoOHUX XEMOMITOTPO(IB: BOJIHEBI
Oakrepii, HiTpudikaTopu, aepoOH1 OaKTepii, 110 OKUCHIOIOTH CYNbdia. Metadonizm
dororpopHux Oakrepiii: mirMeHTH, OynoBa (POTOCMHTETHYHOIO amapary,
OKCHT€HHUI Ta aHOKCUTEHHUH (POTOCHHTE3H, €K30T€HHI JJOHOPH €IIEKTPOHIB.

3arajqibHI  CXE€MHW  OKCUT€HHOTO 1  aHOKCUT€HHOro  (POTOCHUHTE3IB.
[IpencraBauku GoroTpodHUX MPOKAPIOTIB. AHaepoOH, po3moaia OakTepii 3a ix
CTaBJIEHHSM J0 KUCHIO. Tpu THNM aHaepoOHUX MpOLECiB: OpoMiHHS, aHaepoOHE
IVXaHHS, MeTaHoreHe3. MOJOYHOKHCIEe Ta chnuproBe OpominHsa. HitpaTHe
nuxanHd. [enitpudikamis. CynbhatHe JuxaHHs. 3ali3He Ta MapraHileBe JUXaHHS.
Byrnenese nuxanss. MeraHoreHes.

KynpTuByBaHHs Ta pict npokapioT. [loTpedu MikpoopraHi3miB y MOKMBHHUX
pedoBuHaX. HakonmdayBanbHA TH YHCTa KYJIBTYPH MIKPOOPTaHi3MiB. PO3MHOXKEHHS
MIKpOOprani3MmiB OiHapHUM moAUIOM, OpyHbKyBaHHsM. Komonii, OioriiBKa,
nepioguyHe Ta Oe3nepepBHe KyJIbTUBYBaHHS, (a3u POCTy MIKpOOpraHizmis. Bius
pH, temmepaTtypu, KHUCHIO, cojied Ha picT MiKpoopraHizMmiB. OOMeEXeHHS POCTy
MIKpOOpPTaHi3MiB:  CcTepwii3aiis,  macrepizamis,  ae3iHdekmis.  Crocobu
cTepuTi3alii.

I'enetnka Oakrtepiii. OpraHizailis TEHETUYHOTO amapary OakTepiil.
MinnuBicTe  OakTepii. Myramii. ['eHeTnuHi pekomOiHamii  (KOH rorarfis,
TpaHCAYKIisg, TpaHncopmariis). [Tozaxpomocomui reHeTHdH1 cuctemu. [htazminm.

Mikpooprasizmu B nmpupoi. biocdepa Ta po3noBCrOKEHHS MIKPOOPTraHi3MiB
Komoo06ir pedoBuH y mpupojii 1 poiab MIKpOOpPraHizaMiB y Iux mporecax. Pomb
OakTepiil y BomHuX exocuctemax. CTpykrypa riapocdepu. TemrepaTypHi mapu y
BojoiMax. OmirorpodHi, Me30TpodHi, eBTpodHI, AUCTPODHI BOJOUMH.
CaniTapHO-TIrI€HIYHUI KOHTPOJb 32 CTAHOM BOJM. 3HAYEHHS MIKPOOPTaHI3MIB Y
dopmyBaHHI 1 pyiiHyBaHHI rymyca. ®ditomaroreHsi Oakrepii. MikpoopraHizmMu
puzochepu. Cumbio3n Oakrtepiit Ta pocnuH. bynp0oukoBi OakTepii. Mikpodiopa
noBiTpsi. HopmanbsHa mikpoduiopa nroaunau. {ucbakrepiosu.

MikpoopraHizmMu y OioTrexHosorii.3araibpHa XapaKTEepUCTUKA
MIKpOOioJoTiuHnX BUPOOHUITB. [IMBOBapiHHSA, TEXHOJOTIYHA CXEeMa, MiATOTOBKA
Cyclla, MMBHI pacH APKIKIB. BuHOpOOCTBO, Kiracudikallis BHUH, TEXHOJOTIUHI
CXEeMH BUTOTOBJICHHS BUHA, TUIIH OPOJiHb, III0 BHKOPUCTOBYIOTHCSI Y BHHOPOOCTBI,
YMOBHM JIOBKUIIS, IO BIUIMBAIOTH HAa SKICTh BWHA. TEXHOJIOTIST BUTOTOBJICHHS
TBEP/AMX CHUPIB 1 KUCIOMOJIOYHUX MPOAYKTIB. biopemeniartist qoBkiyuis (OionoriyHa
OYMCTKAa CTIYHMX BOJ, OTpUMaHHsA Oiorasy). biompemaparu st CLIBCHKOTO
rocnojiapctea.  BUroTOBIEHHS  BakKIMH, MPOOIOTHKIB.  bioreoTexHOJOrii.
MikpoOHuUit CUHTES.

[laToreHHicTh MIKPOOPTaHi3MiB. BIacTUBOCTI MAaTOr€HHUX MIKPOOPTaHI3MIB.
[lonsitts maToreHHocTti, BipyJleHTHocTl. OOniratHuii Ta (aKyIbTaTUBHUI
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[Tapa3UTHU3M. [To3akiiTHHHI Ta KJIITUHHI Hapa3uTH. 3Ha4YEeHHS
BHYTPIIIHBOKJIITUHHOTO NapasuTyBaHHSA g MIKpoOiB. Jkepena iHdexuii Ta
cnocobu 3apaxkeHHs JoauH. [HpekuiiHui npouec. Craaili  poO3BUTKY
iHpekiiitHoro mnpouecy. ®dakTopu NaTOreHHOCTI MIKpOOpraHi3mis. MikpoOHi
aaresuHu. @akropu 1iHBa3li. DaKTOpUM MNATOTEHHOCTI 3 aHTU(ATrOIUTAPHOIO
¢ynkuiero. TokcuHu Oakrepiid. I['eHeTHYHMII KOHTpOJIb MNATOTEHHOCTI Ta
BIPYJIEHTHOCT1 OaKTepiil.

Jimepamypa
1. MikpoOionoris. Tom 1: minpyunuk / Cepriiuyk M.I'., CkiBka JIL.M.,
Cepriituyk T.M. Ta in. — K.: ®OII Macnakos. — 2020. — 500 c.
2. Mikpo6ionorias. Tom 2: miapyunuk / Cepriiuyk M.I., CkiBka JL.M.,
Cepriituyk T.M. Ta in. — K.: ®OII Macnakos. — 2020. — 348 c.
3. T'ym3p C.II., T'marym C.O., buminceka [.C. Mikpo0Gionoris. — JIbBiB:
Bunasununii nentp JIHY im. 1. @panka. — 2009. — 360 c.
4. 3aranpHa MiKpoOI10JIOTis, BipycoJsoris, iMmyHoJsoris. BuOpani nekiii: Hasy.
nocionuk / I1.3. [Ipotuenko. — Oxeca: Onec. nepx. yH-1. — 2002. — 298 c.
5. Mikpo06iooris : mipyd. 7 CTYJIEHTIB BUIL. HaBy. 3aki. / H.I. @urimoHoBa,
JI.®. CinaeBa, O.M. luka Ta iH. ; 3a 3ar. pea. H. [. ®iniMmoHoBOi. — 2-T¢ BUI. —
Xapkis: H®aV: 3onorti cropinku. — 2019. — 676 c.

XI. ®I310J10T'1A JIIAUHU 1 TBAPUH

CrpykrypHO-QYHKI[IOHAIBHA OpraHi3aiis 1 peryysiis >KUTTEIISUIBHOCTI
TBAapUHHOTO oOpraHizaMy. BmactuBocti 30ymnuBux KiIiTUH (TkaHuH). Ilpupona
MeMOpaHHHMX MOTEHIliaTiB: MOTEHIIAY CIOKOK0 Ta moTeHIiany Aii. OcobmuBocTi
OynoBu, IHHEpBaIlii, MEXaHI3MIB CKOPOYEHHS IIOCMYTrOBaHUX CKEJIICTHHX Ta
rIaakux M s3iB.  PeduexktopHa nisutbHICTE HEpBOBOi cucteMu. CHHANTHYHI
nporiiecu. HepBoBi IEHTpH Ta iX BIACTHUBOCTI. B3aeMoBimHOIIEHHS 30y 1>KYBAIBHUX
Ta TaabMIBHUX TmporeciB. [IpuHuumm koopauHaiii pedaeKTOpHOI MisSIBHOCTI.
CrpykTrypHOo-dyHKITIOHATRHA XapakTtepuctuka BigauriB [IIHC. [Ipunnunu 6ynoswu,
GbyHKITIOHYBaHHS, B3aeMOil CeHCOpHHX cucteM. Di3ioyoris BHIOI HEPBOBOI
nisibHOCTI. be3symoBHI Ta ymoOBHI peduekcu, ix kimacudikailii, BIACTHBOCTI,
Oionoriune 3HaueHHs. Cramii Ta MexaHi3MH (QopMyBaHHS Ta TalbMyBaHHS
yMOBHHUX pediekciB. Tunu Bumoi HepBoBoi misutbHOCTI. OcobmuBocti BHJL
JIOAMHUA. ABTOHOMHA HEPBOBAa CHCTEMa, OCOOJIMBOCTI OYJOBU Ta PETYJISITOPHOTO
BIIUBY ii BigauniB. CTpykTypHO-(QYHKIIOHAJIbHA OpraHi3aiis eHIOKPUHHOI
CUCTEeMHU. XapaKTepUCTHKAa CHHTE3y, CeKpelii, meTabomizMy, MexaHI3My .ii,
edekTiB pi3HUX TOpMOHIB. Di3i0J0TIYHI OCHOBU PO3MHOKEHHS. CTPYKTYypHO-
GyHKITIOHAIPHA OpTraHi3ailis, TyMOpajdbHI Ta HEPBOBI MEXaHI3MU PETYISAIIl
TISTTBHOCTI  BICIICPAIBHUX CHCTEM: KpOBI, KpPOBOOOIry, IHWXaHHS, BHIUICHHS,
TpaBieHHs. Perymsiiss oOMiHY peUYOBHH Ta €HEPTii; TEPMOPETYIsiisi. 3arajbHU
aganTauiiauil cuaapom. Teopist pynkuionansuux cuctem I1.K. AHoxiHa.

JIimepamypa
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1. ®di31om0ris moauHu 1 TBapuH ((Pi3100riss HEPBOBOI, M’ SI30BOI 1 CEHCOPHUX
CUCTEM): MIAPYYHHUK: JJs cTyd. Buiml. HaBd. 3aki. / M.EO. Knesens, B.B.
Manbko, M.O. I'anpkiB, Ta 1H. — JIbBiB: JIHY imeni IBana ®panka. — 2011. —
312 c.

2. Yaiiuenko I'."M., llu6enko B.O., Cokyp B.Jl. ®i3ionoris Nr0AMHU 1 TBApUH
HIAPYYHUK JUIs CTY. O10JI. crenl. BUIL. HaBy. 3aki. — K.: Buma mkona. — 2003.
— 464 c.

3. ®izionoria: Koporkuit kype : HaBd. noci0. aus mea. 1 papmanest. BH3 / B.
M. Mopo3 Ta iH.; 3a pea. akaa. HAMH Vkpainu, npod. B. M. Mopo3sa, npod.
M. B. Hontyxischkoro. — Binauus: Hosa Kuura. — 2015. — 406 c.

XII. ®I1310J10T'T51 POCJIMH

®i310710r1s1 POCAUHHOT KIITUHU. CTPYKTYpHI KOMIIOHEHTH POCIMHHUX KJIITHH.
O6osioHka 1 11 3HaYeHHs 7151 (D1310JI0TTYHUX BIACTUBOCTEH KIIITHHU. MDKKIITHHHI
3B'si3ku. KommapTmeHTallisi KaTadiTHYHUX CHCTEM Ta MeTa0oiiyHuX (OHIIIB
IPOTOIIACTA K OJIMH 3 MEXAHI3MIB PETYJIAIIT KJIITUHHOTO OOMIHY.

Boanuii pexxum pociivH. PocanHHA KITITHHA IK OCMOTHYHA cucTeMa. [ToHSITTs
npo ocMoTuyHui moTeHmian. Cran Boau B kiituHi. [lornmuHanHs 1
TPaHCMIOPTYBaHHS BOAM B pociuHi. TpaHcmipamis 1 11 (i3ioJ0riuHe 3HAYCHHS.
B3aemo3B'130k BOJHOTO pexxumy 3 (Hi310JIOTTYHUMH Tporiecamu. BonHui pexxum
PI3HUX €KOJIOTIYHUX TPYI POCIIHH.

®dotocuntes. [Touarts npo potocurTeTHUHY oauHuUIK0. DoTocucTemu I Ta II,
ix ckmaxg Ta ¢yHkmaii. DoToxiMIUHI peakiiiHi LeHTpu. IlepBUHHI mporecu
doTocuHTesy. DOTOIHAYKOBaHI OKHCHO-BITHOBHI IPOIECH IEPETBOPEHHS
KOMIIOHCHTIB  €JICKTPOHTPAHCIOPTHOT'O  JlaHmora. ['a3000MiH  Ta  IIHKI
neperBopenHss CO2 B mporeci porocuntesy. llnaxu ¢ikcarii CO2 B pocIMHHUX
opra"izmax. ®oroauxanua. C3 ta C4 — tunu orocuntesy. CAM-porocunTes.
dotocuHTE3 Ta O10MPOAYKTHBHICTE. EBOMIOIIS poTOTpOdii.

JuxanHs 1 OpoiiHHA. 3B'I30K MK aepOOHOI0 1 aHaAepOOHOIO (hazaMu TUXaHHS.
Huxaneuuit koedimieHT. Jlokamizallis npoeciB AMXaHHS B KIIITHHAX.

@®epmentHi cucremu nuxaHHsa. [lnsxu mepeTrBopeHHS CyOCTpaTiB mpH
nuxaHHi. XiMi3M Tiikomizy 1 mukiay KpeOca. EnekTpoHTpaHCTOPTHHI JTaHIIOT
TUXaHHA. ATbTepHATUBHI IUISIXU JTUXAHHS.

KopeneBe kuBneHHs pociuH. Jliss KOpeHeBOI CHCTEM 1 TMPOAYKTIB
KUTTESITBHOCTI MIKPOOPTaHi3MiB Ha TPYHTH, TPYHTOBTOMA. AJeNonaris 1 poJib
KOPEHEBUX BHJIUJICHb. AKTHBHE 1 TAacHWBHE MOTIWHAHHSA 10HIB. Daktopu, sKi
BIUIMBAIOTh HA PYX 1 XapakTep pO3MOJLTYy MIHEPAIbHUX €JIEMEHTIB Y POCIMHHOMY
opraHi3mi. BropunHe BuKOpuCTaHHS (peyTuii3alilis) ereMeHTiB. Poib mMikopusu i
OakTepio3sw B KHUBICHHI pociuH. Di310J0Tis a30THOTO JKHUBIICHHS POCIHHH.
di3ionorivyHa posih MaKpo 1 MIKPOEJIEMEHTIB Ta iX MeTabomi3altis.

PicT 1 po3BUTOK pOCHMH. 3arajibHi YSBJIEHHS MPO PICT 1 PO3BUTOK POCIHH.
[HTerpanbHICTh MPOIECIB POCTY 1 PO3BUTKY, PIBHI BUBYCHHS, MoJeii. Tumu
perymsnii (TpodiuHa, GiToropmoHanbHa, €leKTpo]i1310J0riyHa 1 T€HHA) MPOLIECiB
pocty 1 po3BUTKY pociuH. OHTOreHe3 KIITHHU. OHTOTEHE3 BWINHUX POCIHH.
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BHyTpimHi ¢pakTopu pocTy 1 po3BUTKY pOCIUH. BIiuB cBiTia 1 TeMnepaTypu Ha
npoLecu pocTy 1 po3BUTKY pociauH. Ilnaxu perynsuii pocTy, pO3BUTKY 1
MPOIYKTUBHOCTI POCIUH. POCTOBI pyXu pociuH.

®iziooris cTiikocTi pocnuH. CTpec, amanTarlis, akjiiMarlis, akiiMaTu3alis i
rOMEOCTa3 POCIMHHOrO opranizmy. CTIMKICTh POCIMH SIK PE3yNbTaT MPOLECIB
apantanii. Knacudikamiss ctpecopiB. CurHanbHi cucteMu pociauH. Ponb OUIKiB
TEIUIOBOIO IIOKY B akidiMamnli pociuH na0 Aii crpecopiB. IloHATTs mpo
¢diToanekcuHu. AKTUBHI (OpPMH KHCHIO Ta OKCUJHUWA CTpec mpu il
HECIIPUATIUBUX (PAKTOPIB TOBKLILIA.

@Di31010T1YHI OCHOBHM OXOPOHHU POCIMHHOIO CBITY 1 ONTHUMI3alisi CTaHy
NOBKULISA. BuxopuctanHs gocsirHeHb (ITOOIOTEXHOJOTT JJis  TIJBUILCHHS
OPOAYKIIHHOTO IPOLECY Y POCIUH.

Jlimepamypa
1. Mycienko M.M. @i3zionoris pocnun: niapydnuk. — K.: «JIubige». — 2005. —
808 c.
2. Ianrora O.0., Onapxouu O.I1. Anaromis pociaun. — K.: «Pama». — 2009. —
271c.
3. Tepex O.I, Ilamyna O.I. Pict 1 posButok pocnun — JIbBiB: Bum-Bo
JIsBiBCcBKOTO yHiBepcuTety. — 2011, — 328 c.

Kpurepii oniHloBaHHSA BinoBigi

Orinka 3a HamioHanbHOO mKkaaoro (National grade)
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190 - 200 A Bigminuo

BiamoBini Ha mnWMTaHHSA €K3aMEHAIIHHOTO OUIETy IIOBHI,
BUACHI, palllOHAJIbHI, TPYHTOBHI, JIOTIYHI. AOITypi€eHT Jae
BU3HAYEHHS OCHOBHHUX OI0JIOTIYHHX MMOHATH, MOXKE IX ITOSICHHTH 1
HABOAWTH MPHUKIAIU, MiJ 4Yac BIAMOBiNI HE JOMYCKAae MOMMIIOK.
JloOpe imrocTpye 3B SI3KM 1 3@JI€KHOCTI MDK Ol0JOTTYHUMH
siBUIIaMU. Bonofie 3HaHHsAMU 3 MOHOTpad1gHOT JTiTEpaTypu.

180 - 189 B Myxe nodpe

BinmoBiai Ha MUTaHHS €K3aMEHAI[IIfHOTo OUIETYy MOBHI, IPYHTOBHI,
JOriyHi, BYacHI. AOITypieHT Ja€ BHU3HAUYEHHS OCHOBHMX
010JI0TTYHUX MOHATH, MOXKE X MOSCHUTH 1 HABOJIUTH MIPUKIIAH, TT1]T
yac BIAMOBIAl JOMYyCKa€ HE3HAYHI HETOYHOCTI 4M He Tpydi
daxTruHi moMuiku. JloOpe UTIOCTpye 3B’SI3KM 1 3aJICKHOCTI MIK
010JIOTIYHUMH SIBUILIAMH.

170 -179 C JoOpe

BinmoBiai Ha MUTaHHS €K3aMEHAIIMHOTO OUIeTY MOBHI, IPYHTOBHI,
JOriyHi, BYacHi. AOITypieHT Ja€ BHU3HAUYEHHS OCHOBHMX
010JIOTTYHUX MOHATH, MOKE X MOSCHUTH 1 HABOJIUTH IPHUKIIAH, TTi]T
Yac BIAMOBII AOMYCKaE HETOYHOCTI YM akTu4Hi moMuiku. Jloope
UTIOCTPYE 3B’ A3KH 1 3aJIKHOCTI MDK 010J0T1YHUMH SIBHIIIAMH.
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150 - 169

3a10BiJILHO

BinmoBigi Ha mMUTAaHHA €K3aMEHALIHHOTO OUIETy HE TOBHI, AEIIO
HOpyIIeHa JIOTiKa Ta aprymeHramis. AOITypieHT HaBOIUTh
BU3HAYECHHS OCHOBHHMX O10JIOTIYHUX MOHATH, MpPH IX MOSICHEHHI
JIOMyCKa€e TOMWJIKH, HE HABOJUTH NPHUKIAIIB. 3arajioM YCyBae
NOMUJIKH, OJTHAK HE JIa€ MOBHHX BiAMOBiieH Ha 3ayBakeHHs. [Ipu
UTFOCTpYBaHHI HAMCYTTEBIMMX 3B’SI3KIB 1 3aJICKHOCTEH MK
010JIOTTYHMMH SIBUIIAMH JIOTTYCKA€THCSl HE3HAYHUX TTOMUJIOK.

120 -149

JocTaTHbO (3210BLIBHO)
(SUFFICIENT)— BukoHaHHSI BiANOBiJa€ MiHIMaJIbHIM KPUTEPIsIM

BinmoBigi Ha MUTaHHA €K3aMEHAIIHHOTO OUIETYy HE TOBHI, ACIIO
HopylleHa Jorika Ta aprymeHrauisi. AOITypi€eHT HaBOJAUTH
BHU3HAUEHHS OCHOBHMX OIOJOTTYHMX TMOHATH, MPH iX MOSICHEHHI
JOTIyCKa€ TOMIJIKH, HE HABOAWTH NPHUKIAAIB. 3arajioM YCyBae
MOMUJIKY, OJIHAK HE Ja€ MOBHHUX BIAINOBiNEH Ha 3ayBakeHHs. [Ipu
UTFOCTpYBaHHI HaWCYTTEBIIUX 3B’S3KIB 1 3aJEKHOCTEM MDK
010JIOTTYHUMH SIBUIIIAMU JOMYCKAETHCS HE3HAYHUX IMOMUJIOK.

100 - 119

FX

He3anoBiibHO

BiamoBimi Ha muTaHHA €K3aMEHAIIWHOTO OUIeTy HE IOBHI,
MoBepxHeBl Ta (parmeHtapHi. BincyTHs Oyab-sika Jorika Ta
MOCTIIOBHICTH Y BiAmoBini. Ha okpemi muTaHHs eK3aMeHAI[litHOTO
Ourery alITypi€eHT BIIMOBIISETHCA BIAMOBIZATH. AOITYpIEHT HE
MOX€ HaBECTH BH3HAYCHHS (YyHIAMEHTAJbHUX OIOJOTTYHUX
NOHATh Ta TMOSICHUTH 1X cyTb. He Moxe Ha3zBatu Ta
MPOUTIOCTPYBATH  HANCYTTEBIMIT 3B’SI3KM 1 3aJEKHOCTI  MDK
O10JIOTTYHUMH SIBHUILIAMMU.




