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|. BIOXIMISA, MOJIEKYJISIPHA BIOJIOT' TS

Ponb Ta Micue 0i0XiMii Ta MOJIEKYISPHOI 010JI0T1T Yy CUCTEMI MPUPOTHUUNX
HayK. 3HAYEHHS [IUX HAYK JJIS1 Cy4aCHOTO PO3BUTKY CYCHiIbCTBA.

CtpykTypa 1 BJIaCTUBOCTI OCHOBHMX MAaKpPOMOJIEKYN (BYIJIEBOAM, OLIKH,
HYKJIETHOBI KHUCJIOTH, Jiniau). bynoBa, 3arajibHi BJIacTUBOCTI, Kiacuikaiis
MakpomoJiekysl. OOMIH Ta MEPETBOPEHHS MAKpPOMOJIEKYJI B OpraHi3Mi, KIIFOYOBI
MeTa0oJIYHl LUISIXH MEPETBOPEHHS, NOCIIJOBHICTh peaklid, iX peryssiis,
0i0JI0T1YHA POJIb, CHEPreTHUHUM OanaHc. ['eHeTHYHUN KoJ, XapaKTePUCTHKH.

depMeHTH, BITaMIHM Ta TOPMOHHM — PETYJIATOPHI MaKpOMOJIEKYJIU
opranizmy. XiMiuyHa OpUPOJA 1 BIACTUBOCTI IIUX MAaKPOMOJIEKYJI, Kiacudikaiis ta
HoMmeHknaTtypa. Kinetuka ¢epmentaruBHoro katanizy. depmeHt — 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 0COOIMBOCTI Ta ineHTHdiKallis. MeMOpaHu 1
MDKKJIITUHHI B3aemoii. @yHkuii MemOpan. MeMOpaHHUi TpaHCTIOPT.

['opmoHasibHa perynsiisi sSK MeXaHI3M KOOpJMHalii OOMiHYy pEYOBHH.
bioximiyHl penenTopHi cucteMu KiIiTUHU. Helpomeniaropu. MonekymnspHi
MEXaHI3MH MTPOBEJICHHS PETYISATOPHUX CUTHATIB.

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

Monexynsapai  Mexanismu  perurikanii  JIHK. Momekynaprai  mMexaHi3MU
penaparii, pexomOinamii JIHK. TlpuHmuMnD KoMIZIEMEHTapHOCTI Ha MPHUKIIAMII
ctpykrypu JIHK, mexanizmiB Tpanckpumniii 1 Tpancisamii. LluTockeneT 1 perymsiis
excrpecii reaomy. Penapartis JITHK.

Meronu  MOJNEKYJISAPHO-OI0OJOTIYHOTO  €KCIEPUMEHTY Yy  BHpINICHHI
3arajlbHOOIONIOTIYHUX 1 TPaKTHYHHUX 3aBAaHb. CydacHI METONHM JOCIiIKCHHS
MOJICKYJIIPHOTO piBHS opraHizimii. BuBueHHS mnpUHIUIIB (QYHKIIOHYBaHHS
MOJIEKYJISIPHO-010/10TTYHUX cucTeM. KoHIenmiss MDKMOJIEKYISIpHUX B3a€MOIIN 1
XapaKTepucTrka cinabkux B3aeMmojii (cuinu Ban-mep-Baanbca, BogHeBuUii 3B'S30K,
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 10.J[., BacuibeB O.M. Ta iH. bioximis // K.:
BIIL «KuiBcbkuii yHiBepcuteT», 2002. — 480 c.
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4. bionoriyHa 1 OloopraniuHa xiMid : y 2 KH. : niapyysuk. Ku. 2. bionoriyna
ximis / FO.1. I'yocrkuit, [.B HixkenkoBebka, M.M. Kopna T1a iH. ; 3a pea. 0.1
I'yocrkoro, [.B. HikenkoBebkoi. — K. : BCB «Meaununay, 2016. — 544 c.

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

JlogaTkoBa:

1. Monexynspnas 6uonorus kietku. / b. An6eprtc, M. bpeit, JIbtouc k. u ap.
B 3-x tT1. Ilep. ¢ anrn.- M: Mup, 1994. — T.1- 517 ¢., T.2- 539 c., T.3- 504 c.

2. Konwman S., Pem K.-I'. Harnsgnas Ouoxumus.- Ilep. ¢ nem. — M.: Mup,
2005. — 469 c.

3. Henbcon 1., Kokc M. OcHoBbl 6noxumuu Jlenunmxkepa. B 2-x t1.- M.: U3n-
B0 «buHoM. JlaGoparopus 3Hanui», 2011-2014. — 669 c.

II. TEHETUKA

MounekynsipHi Ta IIMTOJOTIYHI MeXxaHi3Mu crnagkoBocTi. Crpykrypa JHK.
Mexanizmu perutikanii JIHK. I'enu 1 renomu. 3aransHi prcH oprasizaiii reHOMIB y
npo- Ta eykapioTiB. MOOUIBHI TEHETHYHI eJieMeHTH. [‘eHeTWuyHi HacCIiAKH
aKTUBHOCTI MOOUIBHMX eJeMEHTIB. MoJleKylsspHa oOpraHizaiisi XpOMaTHHY.
Enirenernuna crnajakoBicTh Ta ii MOJIEKyJIsApHI MexaH13Mu. Kapiotumn. Mito3 1 iioro
dazu. Meiios 1 yrBopeHHs ramet. ['omosoriuna pekomMOiHalis Ta i MexaHi3MHU.

Excnpecis renernunoi iHpopmartii. Tpanckpumilis Ta ii 0COOIMBOCTI Y Mpo-
Ta eykapioriB. Perymsamis tpanckpumnii. Crutaiicuar MPHK. T['enetnunuii xog.
Tpancsis.

dopmarbHa reHeTuka. 3akoHu Mennens. CTaTUCTUYHA NPUPO/IA TEHETUYHUX
3akoHOMIpHOCTeH. [lpuuvHM BinxuiaeHb Bia 3akoHIB Mengens. B3aemoii
alleJIbHUX reHiB. B3aemonii HeanenpHuX rediB. KUIBKICHI 03HAKH Ta OCOOJIMBOCTI
ycraKyBaHHs. 34erieHHs reHiB y xpomocoMax. Kpocunrosep. 3akon Moprana,
XpOMOCOMHA TEOpPisl CITAJKOBOCTI. I'€HETHMYHI KapTH XpPOMOCOM. Y CIaJIKyBaHHS,
34eryIeHe 31 CTaTTIO.

Tunu MiHIMBOCTI: cHaakoBa (TEHOTHIOBA) 1 HecmaakoBa ((EHOTUIIOBA)
MiHnuBicTh. KomOiHaTHBHa MIHJMBICTBH. Myrtamiitna MiHnuBicTh. Knacudikarmis
myTariii. Pemapanis JHK, ii Tunm 1 wmexanismu. Myrtaniiiai  daktopu Ta
MOJICKYJISIPHI MEXaH13MH MYTAITii.

[uTomnasMaTHyHa CITAJKOBICTh. ['©@HOMH MITOXOHJIPIA 1 XJIOPOILIACTIB.
IInactuaHa Ta MITOXOHIpiadbHA CITAJKOBICTh. lluTOoTUTazmMarndHa doOJIOBIYA
CTEPWIBHICTD Y pOCIHH. B3aeMo1is sIACPHUX 1 IMO3asSSPHUX T'CHIB.

I'enetnka ctati. MexaHi3Mu BU3SHAYCHHSI CTATi: MPO-, €Mi- 1 CHAHraMHHHA. Turum
CUHTAaMHOTO BHM3HAYEHHs CTaTi. XPOMOCOMHE BH3HAYECHHS CTaTi Ta WOTO THIIH.
banancoBe BW3HauYeHHS cTaTi y Apo30dUIM Ta HOTO MOJEKYJISAPHI MEXaHI3MHU.
MexaHi3Mi BHU3HA4YEHHSI CTaTi y CCaBIliB. YCMAJKyBaHHS O3HAK, 3YCIICHUX 3i
crartio. O3HaKku, 3aJ€KHI BiJ CTaTi Ta OOMeXeHI crarTio. KommeHcaris no3u
T'EHIB.

I'enetuka moguuu. ['eHom mroguHu.  MosekynsipHa aHTPOMHOJIOTIS 1
reHoreorpadisa. CkiagaHHs poOAOBOAIB 1 BHU3HAYEHHSA THUIIIB CHAJKyBaHHS
T€HEAJIOTIYHUM METOJOM. bBIIM3HIOKOBHIT MeTOJd, KOHKOpAATHICTh. Ilpobiemu
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MenuuHoi reHeTuku. CmaakoBi xBopoOu. CmaakoBa CXWIBHICTH J10 XBOPOO.
XpomocoMHI 1 reHH1 XxBopoOu. [lomidakTopHi craKoBi 3aXBOPIOBAHHS.

I'eneruka nomysmsii. [lomynsiis Ta ii OCHOBHI XapakTepUCTHKU. |'eHeTnyHa
cTpykrypa mnonymauniid. IlomiMopdHICTe Ta  TeTepo3uroTHicTh. laeanbHa
(menpeniBcbka) nmonyiAuis. 3akoH Xapai-BaitnOepra. dpeiid renis. [lopymienns
MaHMIKCIi, 1HOpUIUHT 1 ayTOpuauHr. MyTaniiHuil npouec K (akTop AMHAMIKA
T€HEeTHUYHOI CTPYKTYpU MNONYyJAUif. [307sMid MNOMymsmid Ta MUDKIONMYJALIHHI
mirpamii. JloGip Ak QakTop AMHAMIKA TEHETUYHOI CTPYKTYpH MOMYJIALIH,
koedimienT go0opy. ChopsiMoBaHUM, CTaOUII3YIOUMA 1 JU3PYNTUBHHMA 100OIp.
[IpuHuMnu BuAOYTBOpPEeHHsS. I[HOpUAIHT Ta ayTOpuUIiHr. SIBHILE TeTepo3ucy.
Metoau no6opy y cenekiiii.

'enetrka Ta TeHHA IHXKEHEpIsA: YNpaBIIHHA TEHOMOM 1 Horo aHami3
B3aemoniss reHOMy KJIITHH Ta cepeloBUlld. BruMB 30BHIMHIX (I3UYHUX Ta
¢13uKo-XxiMIYHUX (AKTOPIB Ha Opra”i3m. 3B'SI30K CTPYKTypu Ta (PYyHKIII].
bakTepiitHi XpoMOCOMU Ta MPUPOJAHUIM MEPEHOC TeHIB. TpaHCIUIaHTAILlls SAEP.

['enna imkeHepid. 3arajibHi Ta OCHOBHI IHCTPYMEHTH T€HETHUYHOI 1HXKEHepii:
BUJIUICHHSI Ta OYMCTKA HYKJICTHOBHX KHCIOT, po3pizaHHs moiekyn JJHK rta ix
BUKOPUCTaHHS, NojiiMepasHa jaHiorosa peakiis (I[1JIP), Tpancdopmaris ta iHmi
METOJId TEPEHOCY TEeHIB, CEJIeKIiss 1 CKPIHUHI PEKOMOIHAHTIB, HYKJICTHOBHX
kucnot 1 riopuau3zanis, cekBenyBanus JHK. Knonyroui BekTopu Ta 010110TEKH.
[Tnasmigai BekTopu. bakrepiodarnm Ta kKocMmiuHI BekTopu. bakTepiiiHi mTy4HI
XxpoMocoMmH. Bektopu crneriaJbHOrO NMpU3HAYEHHs: BEKTOPH €KCIpecii, cekpellii,
OidyHKITIOHATBHI, ()aroMiHI Ta IHTETPaIliiHI.

I'enom 1 renni 0i0mioTekn. AHali3 TeHOMY 1 MPOTEOMY, €KCHpecii reHy.
®iznune kapryBanHs JIHK ¢iarepnpunTunr. AnHanmiz mnporeomy. AnHami3
tpanckpumnilii MPHK. Texnomoris ,,criiaBieHHs" T€HIB: TUIH CIUIABJICHHS, F€HU-
pernopTepu, TEXHOJIOTIA TiOpuam3amii Ha dinax. KiiTuHHaA 1HXEHEpis SK METO.
IITYYHOTO CTBOPEHHS IPOJAYILIEHTA 13 MOTPIOHUMH BIACTUBOCTAMH. KymnbTypu
€yKapiOTHUX KJIITHH Ta TKaHWH. [loKWMBHI cepemoBuIna IS iX OTPUMAaHHS.
TpancmmanTanisa suep. 'eHHa iHxeHepis MikpoopraHi3zmiB. ['iopumoma. IDmsixu
oJlep KaHHs KJIITUH 3 TKaHUH eykapioT. KyabTUBYyBaHHA KIITHH OaKkTepiil Ta apxei.
Oco0nmuBOCTI KyJbTYp AUKUX Ta TpaHcPopMoBaHuX mTamiB. llInsaxu BU3HaUYCHHS
JKUTTE3JaTHOCT] KJIITHH.

Jimepamypa

1. 'epmienzon C.M. OCHOBBI COBPEMEHHOMN I'eHEeTUKH. YUueOHUK miist By30B. / C.M.
I'epmenson. — Kues: HaykoBa gymka, 1979. — 508 c.

2. CuBono6 A.B., Pymkoscekuii C.P. ta in. I'eneruka. — K.: BIIL] «KuiBchkuit
yHiBepcuteT», 2008. — 320 c.

4. Hikomaituyk B.l. I'enmetwmka: Ilimpyd. ans ctyn. Bum. HaBd. 3akia. / B.L
Hikonaituyk, M.M. Bakepuu. — Yxropon, 2013. — 506 c.

5.0mnauko JI.T. I'eneruka: HaBu. mocion. / JL.T. Omnauko. — YepniBii: Pyra,
2009. — 124 c.

JlomaTkoBa:



1. Cepra C.B., Kozepeupka [.A., Jemumo C.B., Baiicepman O.M.
Enirenernuni ocHOBU oHTOreHe3y. IIOCIOHMK 111 CTYOEHTIB O10JIOTIYHHX,
MEJIMYHUX Ta CUILCHKOTOCIIOAApPChKUX crnenianbHoctei. — K. — 367 ¢

2. DOnurenetuka /Ilox pen. C. Dmnuca, T. [xentoBeiina, J[. PeiinOepra — M.:
Texnocdepa, 2010. — 496 c.

II1. KIITUHHA BIOJIOT' IS

Knmituana Olosoris  Meroau  JOCHIDKEHHS B KIITUHHIA — 610JI0Tii.
MikpockoniyHi METOH. I'icToximiuHI, IMYHO-ITUTOXIMIYH1 METO/IH,
urodryopomeTpisi, apropaaiorpadis. KymasTypa in vitro.

CtpykTypHO-(QyHKIIOHAIbHA OpraHizamis KiitTuHd. Opradizaiis KJIITUH TIpo-
Ta €yKapior.

lNanmommasma, mopdodyHkiioHanbHa  Xapaktepuctuka.  [lnazmaruyna
MeMOpana, opranizaiis. Penentopai QyHKIIT, MDKKIITUHHI KOHTAKTH, iXHI THUITH
Ta (pyHKI[IOHATBHE 3HaYeHHs CrierianizoBaHi MeMOpaHH1 yTBOPCHHS.

Ennorurazmaruuna citka. PisHoBuan, GpyHKIii.

Amnapart [Nonbki. XiMidHUN ckiiaa MmeMOpaH, OyoBa, jJokamizamis, QyHKIIii.

JIizocomu. Knacudikaiis, BnactuBocti. Mexani3m ayrodarii. [lepokcrcomu.

Mirtoxonapii. byaosa. Opranizaiis 30BHIIIHBOT Ta BHYTPIIIHbOI MEMOpaHHU.
Oynknii, nukia Kpebca Ta mponecn okuciatoBaibHOro ¢ochopunoanus. JJHK
MITOXOH/IPIH.

[Tnactunu, pizHoBuau, ¢yHKIii. Opranizaiis xjaoporuiacta. CBITJIO3aneKHI
Ta CBITJIOHE3aJexkHI peakilii GpoTocuHTEe3y. ['IMOTE3U aBTOHOMHOTO IMOXOJ/KCHHS
MITOXOH/JIPIH Ta XJIOPOIUIACTIB.

Hurtockener. MikpoditaMeHTH, MIKPOTPYOOUKH, MPOMDKHI (iTaMEHTH:
XIMIYHUHA CcKJan, OymoBa Ta JoKamizamii. Poib y MexaHi3Max pyxy,
(hopMOYTBOpPEHHI KJIITHH Ta BHYTPIITHbOKIITHHHUX CTPYKTYP.

KimituHHl BKIIOYEHHS, Kiacudikallis, JOKami3amis, XIMIYHUNA CKjiIaj Ta
(G yHKITIOHAJIPHE 3HAYEHHS.

Snpo. IloBepxueBuit anapar sapa. Opranizailis sAepHUX MEMOpPaH, TOPOBUX
KOMITJIEKCIB, HYKJICOIIUTOILIA3MATHYHUM TPAHCTIOPT. XPOMATHH, YIbTPATPYKTYpa,
piBHI opraHizamii. bymoBa 1 (QyHKIlIOHaIbHE 3HAYECHHS XPOMOCOM MeTadaszHHX,
MOJIITEHHUX, TUITY JAMIIOBUX IITOK. Y IBIICHHS PO KaPiOTHIL.

SAnepue. CtpykTypa siaepiis, i 3B’ 30K 13 (QyHKI[IOHAIBHOIO aKTUBHICTIO.

Knitnananii mukn. Mito3. Perymsamiss mito3y. JudepeHiiitoBanHs KIIITHH.
VdaBleHHST NpPO TEHETUYHO 3amporpamMoBaHy cMepTh KIITUHH. CTOBOYpOBI
kiTitTiHA. OcoOMMBOCTI OYIOBM POCIMHHOI KIITHHH, ii TMOPIBHSHHA 3 OyIOBOIO
TBAPUHHOT KITITHHH.

Kynbrypa in Vitro pociiMHHUX 1 TBapUHHUX KIITHH 1 TKaHWH. OCHOBHI
MPUHIUIN KYyJIbTUBYBAHHS PI3HUX TUITIB KJIITHH.

[IpuHuMnM 1 METOAM OAEpKaHHS TPAHCTEHHHUX POCIUH. ArpoOakTepiajibHa
TpancopMmaiiss  pociauH. Mertoan  (i3uuHOi  TpaHchopMmalii  130J1bOBAHUX
pociuHHUX KiIiTHH. CoMaTuyHa ridopuausanis pociauH. Onep:kaHHs TPAHCTEHHHUX
POCIHH 13 TOCTIOIAPCHKO-KOPUCHUMH O3HAKAMH.



Jlimepamypa

1. 3aranbHa nuTosoris i ricrosoris: minpyunuk / M. E. [I3epxxuncekuii, H. B.
Ckpunnuk, I'. B. OctpoBcbka Ta iH. ; 3a pen. M. E. JI3epxuHcbkoro ;
ynopsakyBanHs H. B. Ckpunnuk — K.: BupaBHudo-nonirpagiyHuil LeHTp
«KwuiBcbkuit yniepcutery, 2010. — 575 c.

2. Huronorisa, 3araidpHa ricTojoriss Ta emoOpionoris: Ilpaktukym: Hagu.
nocionuk / B. K. Hamxanwoxk, B. A. Kyssmenko, C. II. 3aspna, O. A.
Vaesuuena; 3a pen. B. K. Hanxantoka. — Opeca: Oxpec. nepxk. Med. yH-T,
2002. — 218 c.

3. T'icronoris. Lutonorig. EmOpionoris : miApy4YHHK A CTYJEHTIB BHILIUX
HaBuanbHuX 3akianiB MO3 VYkpainu / 3a pepakuiero O. [I. Jlynuka, 1O. b.
YaiikoBcekoro. Binaung : Hosa Kuura, 2020. 496 c.

4. T'icronoris, IMTONOris Ta emOpionorii. ATiac: HaBYajJbHUM MOCIOHUK /
O.10. Cremanenko, O.B. MipommHiuenko, JI.O. 3aituenko Ta 1H. —
BceeykpaiHncbke crieniasiizoBane BUAaBHUIITBO «Meauiimnaay, 2020 — 150 c.

JlonaTkosa:

MonekynspHas 6uonorus kietku. / b. Anbepre, J. bpeit, JIstouc JIx. u ap.
B 3-x T1. Ilep. ¢ aurn. — M: Mup, 1994. — T.1- 517 ¢., T.2 - 539 ¢c., T.3 —
504 c.

IV. BIOTEXHOJIOI'IA

[Ipeamer, 3aBaanHs 1 icTopis 6i0TexHONOT1i. BUHMKHEHHS] Ta OCHOBHI €TaIu
po3BUTKY OlorexHosorii. OcobmMBOCTI Ta BIAMIHHOCTI OlOTEXHOJIOTIH Yy
NMOPIBHSAHHI 3 IHIIMMH TEXHOJIOTIYHUMH TIporiecaMu (TexHosorismu). bazosa
tepMmiHoioria.  IlpuwHmunu  kmacudikamii  Ta  OpukiIagud  Kiacudikarii
O0ioTexHONMOTriYHUX BUPOOHMITB. CydacHi Ta HOBITHI HampsIMKA PO3BHUTKY
OloTexHosorii Ta O10TEXHOJOTIYHOI TpoMHUCIOBOCTI. HampsMku cydacHOi
6iotexHomnorii. ETnyHi, mpaBoBi Ta coliaibHI aCTIEKTH 010TEXHOJIOT].

Cytp GioTexHoyorigHoro mporecy. CKiIaJioBi 4acTUHU O10TEXHOJOTTYHOTO
mporiecy 1 iX matepianbHi HOcii. 3arajibHa XapaKTepUCTHUKa O010TEXHOJIOTIYHOTO
BUpOOHUIITBA. TumoBa cxema 0i0TeXHOJOTIUHOrO BHUpOOHHUIITBA. OCHOBHI CTaAii
MIPOMHUCIIOBOTO MIKPOOIOJIOTIYHOTO BHPOOHUIITBA: MPUTOTYBAHHS Ta CTEPUIII3aIlis
MOKUBHUX  CEPENIOBHUI; OJEpKaHHS TIOCIBHOTO  MaTepialy; BUPOOHWYE
KyJIbTUBYBAHHS;, BUIUICHHS W OYHWIICHHS KIHIEBUX MPOAYKTiB. Bumoru 1o
acenTUKA B OloTexHOJOriyHMX mporecax. CorianbHi, MOpajdbHI Ta €TUYHI
npobnemu OiotexHousorii, ii cycminpHe crnpuiHATTA. OCHOBHI O10TEXHOJIOTTYHI
MPOIYIICHTH 1 MPOTYKTH.

3aranpHi ySBICHHS MPO XIMIYHY OyZOBY Ta BIACTHBOCTI CTPYKTYpP KJIITHH.
HykneinoBi  kucimotd, OUIKM, TOJicaxapuad, JIIMAH, HYKJICOMPOTEiau,
TTKONPOTEINM,  JINONPOTEiau,  MENTHIOTIIKAHU. [lpuHunu  perynsmii
010XIMIYHUX TIpOILIeCiB. Be3KIITUHHI CUCTEeMU: KOHCTPYIOBAaHHS, (DYHKI[IOHYBaHHS
Ta TMEPCHEKTHUBM BUKOPUCTAHHS Yy OloTexHonorii. Meroaun BUAUICHHS,



KOHLEHTPYBaHHS Ta OYMCTKM OUIKIB. MeToau BHU3HAYEHHS YUCTOTH Ta
MOJIEKYJIIpHOT Macu OuikiB. InenTudikamis OuikiB. binkoBuil enekrpodopes,
SICPHUM MArHITHUN PE30HAHC Ta MAacC-CIIEKTPOMETPIs SK METOAM OCHIIKEHHS
OinkiB. IX pi3HOBMAM Ta NPUHUUNM. BilTkM 3 aHTHUMIKPOOHOIO AKTUBHICTIO, iX
010TE€XHOJIOTTYHUI MOTEHI[1a] Ta MPOMUCIOBE 3acTocyBaHHs. PepmenTu. bynosa,
0CO0JIMBOCTI sIK O10KaTai3aTopis, 010JI0r1YHA POJb. XiIMIYHA MPUPOJa PEPMEHTIB.
AKTHBHI UEHTPH, MeXaH13Mu OlokaTaniza. KopepMeHntu ta BiTaMiHM, posib METAIIB
Ta KoakTopiB B GyHKIIOHYBaHHI (pepmeHTiB. Jlokaizallis (epMEHTIB B KJIITHHI.
Mynbtudepmentni kommiekcu. [3odepmentu. CKpHUHIHT MIKpOOpPraHi3MiB Ha
3MaTHICTh TpoaykyBaTu ¢epmenTd. Llnsgxu BU3HAYCHHS eKcmpecii reHeTHYHOT
iHpopmarii. [Inasmigna JJTHK.

OOMiIH pedoBUH. 3araibHi YSBJIEHHS Mpo aHabodi3M, Kartaboii3M Ta
aHa6omi3M. OCHOBHI HUIAXM acUMUISIII cyOCTpaTiB: OUIKIB, JKUpPIB, BYTJIEBOJIB,
aMIHOKHCJIOT, CIIUPTIB, OPTaHIYHUX KUCIIOT, MIHEpAIbHUX KOMIIOHEHTIB.

O6’exTn OioTexHomnorii. Kiituau Mikpooprani3miB, poCiIUH Ta TBAPUH SIK
IPOMHUCIIOBl 1 MPOAYLEHTH OI10JIOTYHO AaKTUBHUX PEYOBHH. 3arajbHa cxema
OynoBM KIITHH €yKapioT, OakTepiil Ta apxeil. Pucum cxokocTi Ta BiIMIHHOCTI.
[lepeBarm MiKpOOpraHi3miB, MOPIBHSAHO 3 IHIIMMH OpraHI3MamH, y CHHTE31
O0loJOT1YHO aKTUBHMX pedoBMH. OCHOBHI BHMOTH JO TPOMHUCIOBUX Ta
IPOMUCIIOBO-TIEPCIIEKTUBHUX TpoayueHTiB BAP, kpurepii BinOopy. Buapinenus
NPOYILIEHTIB 3 MPUPOAHUX Jkepen. [lapameTpu, 3a IKUMU OIIHIOETHCS MIHIIUBICTD
KyJIbTYp 3a TMPAKTUYHO BAXKIUBUMM O3HAKaMH. 3aJeXKHICTh MeTa0oJIIuyHOT
AKTUBHOCTI MIKPOOPTaHI3MiB BiJl BIUIMBY (AaKTOPIB OTOYYHOHUOIO0 CEpPEIOBHINA:
TemreparypH, aepaiii, pH, ckiamy 1 KOHILEHTpalii KOMIOHEHTIB CEpelIOBHUIIA.
CenexIlis MPOMHUCIOBUX INTaMiB MIKpOOpraHiamiB. [IpMHIIUNI BUKOPUCTAHHS
MyTareHiB B ceJeKIii MikpoopraniamiB. IliAroToBka MIKpOOpraHi3mMiB 0
BUPOOHUYOTrO TPOIIeCy, TpUBaJIe 30epiraHHs 1 MiATPUMAaHHS B aKTUBHOMY CTaHi
IIPOMMCIIOBUX MIKpOOPTaHi3MiB.

biopeakTopu. Kineruka, mo mMojaentoe picT KIiTHH. MoJens CTPYKTypH 1
MOJICNIb CKJIAJIHOCTI. Bu3HaueHHs mBUAKOCTEH Ta KoedilieHTiB BuXoAy. Brus
temmepatypu 1 pH. Mac-6ananc nmis ieanbHOTO pEeaKTopy: PIBHSIHHS 3arajibHOTO
Mac-0alancy, pIBHSHHS 3aKpUTOTO, HAMIBBIAKPUTOTO 1 BIAKPUTOTO PEAKTOPIB.
[lepionuuHe KynbTUBYBaHHS 1 Woro rpadiuna iHTepmperalisi. ba3oBi KiHETHYHI
MOKA3HHUKH MEPIOIMYHOTO KYJIbTUBYBaHHA. [IMTOMA MIBUJIKICTH POCTY, EKOHOMIYHI1
Koe(dimienTH, BUXiJ 6ioMacH, CTyMiHb BUKOPUCTAHHS CyOCTpaTy, MPOIYKTUBHICTD
OiocuHTe3y, (iziojoriyHa MiHHICTH cyOcTpaTy. ba3oBi KiHETHYHI TOKa3HHWKHU Ta
MaTeMaTW4YHi MoJelli  HamiBOe3MepepBHOrO Ta  OE3MEepPEpPBHOTO  PEKUMIB
KyJIbTUBYBaHHS. XEMOCTaTHI, TypOiAOCTaTHI Ta IHIII CHUCTEMH KEpyBaHHS
Oe3nepepBHUME TporiecaMu O0iocuHTE3y. Po3poOka KOHCTpyKIii OiopeakTopy.
Knacudikamis depmentepiB. [lpuamunu BuUOOpPY THUIOBOTO (GEpPMEHTAIIITHOTO
ob0nannanHs. [liHOYTBOpeHHsS Ta HOro peryjaioBaHHA B Mpoliecax MNIHMOMHHOTO
KynbTuBYBaHHA. KoH(irypamii 6iopeaktopiB: ,,0ak 3 MilIagkow", ,,KOJOHA 3
OynpOaimkamu", OlopeakTop 3 MOJayel0 MOBITPS, ,,3pLIKeH1" HOCli, ymakoBaHa
HOCIEM KOJIOHa. YMOBU BHUKOPUCTAHHS OCHOBHHUX 1 JONOMDKHUX YacTUH B
OlopeakTopi: TIIO peakTopy, ,,pyOainka", MIIIAIKW, KJIAaMaHW, TOPTUA I B3ATTS



npo0 Ta BBEIEHHS JOMILIOK, 1HIIE. BukopucTaHHs omepauii ajig CTepuiizaiii.
Oco0nuBOCTI 010TEXHOJOTTYHUX MPOLECIB HA OCHOBI1 KYJIbTUBYBAaHHS TBAPUHHUX
Ta POCIUHHUX KJIITHH.

Po3poOka NpUHLMIIB OYHUCTKH 1 BUAUIEHHS LUILOBOTO MNPOAYKTY —
010TeXHOJOT1YHUNA mNpoueciHr. ETanu nepBMHHOT OYMCTKU LUJILOBOTO MPOIYKTY.
Mixda3Huil po3moAauT pedyoBHH. TBepAO-piAMHHI B3aemonii:  (iIbTparis,
HeHTpU(dyryBaHHs, O6opbaTyBaHHs, dnorarris. BuBinbHeHHS
BHYTPIIIHbOKJIITUHHUX  KOMIIOHEHTIB:  pyWHYBaHHS  MIKPOOHHUX  KJITHH,
rOMOreHi3allis TBAPMHHUX Ta POCIMHHUX KTUH. Jliami3. KoHueHTpyBaHHS
010JI0T1YHUX TMPOAYKTIB: €Bamoparisi, piANHO-PIAMHHA EKCTpakiisi, MeMOpaHHa
¢inbTpanig, npeuumnitanii. ETanu KiHIEBOT OYUCTKH LUIbOBOTO MPOJAYKTY -
xpomatorpadis. OCHOBHI NMPUHUHUIIK aaCOPOLIHHO-PO3NOALIFHOT XpoMaTorpadii.
Tunu xpomarorpadii. AacopOiiitna xpomartorpadis: i10Ho0OMIHHA, T1APO(HOOHOT
B3aeMo/li, adiHHa, Ha 3BepHEHUX (Qa3zax. BucokoedexTuBHa piAMHHA
xpomatorpadis (BEPX). T'a3zoBo-pimunHa xpomatorpadis. Tonkomaposa
xpomartorpadis. Xpomartorpadiuni cucTeMu. IX pI3HOBUAM Ta KOMIIOHEHTH.
Xpomarorpadiydi KOJIOHKM Ta THUNM MATPUKCIB JUIsI HUX. AHQIITHYHI Ta
npernapaTuBHI  KOJOHKUA. OnTuMmizamiss  xpomatorpadiyHUX  METOMIB IS
npomucioBocti.  XpomarorpadiuHi  CHCTEMH, JabOpaToOpHi, MUIOTHI Ta
npoMucioBi. OCHOBHI MNPUHIMIKM CTBOPEHHS JIKApChKUX 3ac00iB Ha OCHOBI
LUIbOBOrO MpoayKTy. JlepxkaBHa (apmakoness sk mnpaBoBuil akT. CTpyKTypHa
opranizauiss A®Y. [loHATT npo cTaHmapTHI 3pa3Kd, CTaHAApPTHI IpenapaTtu Ta
eTajloHH1 cnektpu. Metoau dapmakoneiHoro a”amizy. CyOcTaHiii Ta TOTOBI
Jmikapchki ¢opmu. Bamimaiiss MeTOMiB KOHTPOJIFO SKOCTI JIIKaQpChKUX 3aco0iB.
Opranxizaiiist 1 0COOIUBOCTI MPOBEICHHS KOHTPOJIIO SIKOCTI JIIKAPCHKUX 3aCO01B.

Jlimepamypa

1. biorexnonoris: Ilinpyunux / B.I'. T'epacumenko, M.O. I'epacumenko, M.I.
IBirixoBchKkmiA Ta iH.; [1ig o6m1. pea. B.I'. I'epacumenka. — K.: ®ipma «IHKOC»,
2006. — 647 c.

2. IOneBuu O. 1. Biorexuosoris: HaBuanbHui nociouuk / O. 1. FOnesuu, C. 1.
KostyH, M. 1. I'uns; 3a pen. M. L. 'unb. — Mukomnai : MIIAY, 2012. — 476 c.

3. llIsex O. B. Exomoriuna 0iorexunosorisgs. Kua. 1: swaBuanpuuii mociouunk / O. B.
HIsen, P. O. Iletpina, O. 3. Komaposcrka-Ilopoxusiseus, B. 1. HoBikoB. — JIbBiB:
Bunasauntso JIpBiBchKOI momitexHiku, 2018. — 424 c.

4. IlIsex O. B. Exonoriuna 6iotexnosiorig. Ku. 2: HaBuanpauii nmocionuk / O. B.
[IBen, P. O. Ilerpina, O. 3. Komaposcbka-Ilopoxusseus, B. I1. Hosikos. — JIbBiB:
Bunasauntso JIbBiBchKoOI momitexuiku, 2018. — 368 C.

5. IMmpor T.II.,, Pemernsik JI.P., IloBom3uucbkuii B.M., I'peripuax H.M.
Mikpo6iomnoris xapuyoBux BupoOHunTB / 3a pen. T. II. Ilupor. Hauanbhuii
nocionuk. — Binauns: Hosa xaura, 2007. — 464 c.

JlomaTkoBa:
1. T'mux b., Ilacrepunak J[x. MonekynspHas OuorexHosiorusi. [lpuHuunsl u
npumeHnenus. [lep.c aarin. — M.: Mup, 2002. — 589 c.
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2. Basic Biotechnology / Ed. Colin Ratledge, Bjorn Kristiansen. — Cambridge
University Press, 2006.

V. BIO®I3UKA

Ponb 1 wmicue Oiopiduku cepen O10J0riyHUX Hayk. TepMoauHamika
010JIOTIYHUX TMPOILECIB: TEpMOAMHAMIKA PIBHOBAXKHUX CTaHIB, TEPMOJMHAMIKa
HeoOopoTHUX  mporeciB. OCHOBHI  TMOJIOKEHHSA JIIHIWHOT  HEPIBHOBAXHOT
TepMoauHaMiku. HeniHiliHa TepMoarHAMiKa HEOOOPOTHHUX IPOLECIB.

Monekynsipaa Oiodpizuka. CTpykTypHa oprasizamis 1 KoHpopmaii
O0ioMakpoMosiekysl.  biopi3uuHi  MeToAM  JOCHIJKEHHS  010MaKpOMOJIEKYJI.
biodizuka OunkiB. JluHamika OinkoBoi cTpykTypu. KiHeTnka ¢epmMeHTaTUBHUX
peakiiii. Enepris aktuBailii Ta ii Bu3HaueHHs. Teopis aOCOMIOTHUX MIBUAKOCTEN
peakiiii (teopis mepexigHoro cTaHy). biodizuka HYKIETHOBUX KHCIOT.
[IpoctropoBa Oymosa JIHK. Xapakrep cun, siki crabutizyiors ctpykrypy JHK.
OnTuvHi XapakTEPUCTUKHA HYKJICTHOBUX KHCIOT. CuH- 1 aHTH- KoHpopmarlii
HykimeoTuaiB. EHIO-, ek30- koH(opmarii pubo3m. Kinetnka neHatyparii i
penatypaii JIHK.

biodizuka xmituHHMX TpoueciB. CTpyKTypHa oOprasizaiiss MeMOpaH.
MuixmouiekynsipHl B3aemojii B MmeMOpani. da3oBi mnepexoau B MeMmOpaHax
(;moTpornHU 1 TepMOTponHUM moniMopdizMm diniAiB). biomeMOpaHa sk piakuii
Kkpuctai. Jlunamika nimiaiB 1 6U1KiB y MeMOpaHi. BukopuctaHHs METOIy CITIHOBUX
MITOK JIJIs1 BUBUCHHS TUHAMIYHUX XapaKTEPUCTUK MeMOpaH. Mojeini CTpyKTypHOT
opranizamii memOpaH. TpaHcmopT pedoBUH dYepe3 OiomeMOpaHu. MexaHi3MH
MIACHBHOTO 1 aKTUBHOT'O TPAHCIOPTY uepe3 6iomeMmOpanu. [Ipupoma MemOpaHHOTO
noteHIiany. PiBHsHHa HepHcta. MIKpoeIeKTpoHAa TEXHIKA i1 BUMIPIOBAHHS
MeMOpaHHoro moteHmiany. PiBasaHa VYcciara. Ilotenmian mii. Ilepdysis
130JIbOBAaHMX HEHPOHIB Ta PO3AUIBHE JOCITIIHKEHHS 10HHUX CTPYMIB 3a JIOIIOMOT OO
METOoJa  «IEeTY-KJIeMI». THunM  10HHMX  KaHaliB. BopoTHI  MexaHI3MH
[IOTEHI1AT03aJIEKHNX 10HHUX KaHaiaiB. MareMartudHa MOAeNb XOKKIHA-XaKCil
OMHUCY TPOIeCY eNEKTPUUHOi 30ymauBocTi. Po3MOBCIOKEHHS —30YIKSHHS.
Enexrporoniuamnii motenmian. KabGenpHa Teopis. MexaHI3MH MIDKKIITHHHUAX
B3a€EMOJIIA. 3araibHi MPUHIMIIK TEepeAadl CHTHAJIB Bil pElEnTopiB MeMOpaHH
BCEpPEANHY KIIITUHU.

biodizuka ckopornmBux mporeciB. CTpyKTypHa oOprasizaiis M'sI30BOTO
BOJIOKHA (JITaHH1 €JEKTPOHHOI MIKPOCKOIII Ta PEHTI€HOCTPYKTYPHOTO aHami3y).
CrpsbxkeHHST MK 30y/IDKEHHSAM 1 CKOPOYECHHSM B CKEJIETHOMY 1 TJIaJICHBKOMY
M'si3ax. [3omeTpuuHe cKopoueHHs. [30TOHIUHe cKopoueHHs. EHeprernka
M’s130BOr0 ckOopodeHHs. PiBHsHHsS Ximnma. MonexkymspHI MEXaHi3MH M’ S30BOTO
ckopodeHHs. Teopii M’ sa30Boro ckopodeHHs. HeM'si30Ba hopma pyXxJIMBOCTI KIIITHH
biodizuka ceHcopHMX cucTeM. 3aranbHi MPUHIAIKA 1 3aKOHOMIPHOCTI CEHCOPHOT
peneniiii. 3akon CriBeHca. 3akoH BebOepa-®dexuepa. biodizuuni mexanizmu
TpaHcopMallli 30BHIIIHIX CTUMYJIB B HEPBOBUM IMIyJdbc. PeunentopHuii
(reneparopHuii)noteHuial. Mexanizamu resepaiiii GOTopeenTopHOro MOTEHIIaIy.
CnyxoBa ceHCOpHa cucTeMa. MexaHOpelenTopu BHYTPIIHBOTO ByXa 1
BECTUOYIAPHOTO amapary. MoJeKysipHI MEXaH13MU MEeXaHOPEIIeTIITi.
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Tpanchopmariis eHeprii B MeMOpaHax MITOXOHAPIA 1 XJOPOIJIACTIB.
[IpocTopoBa mnoxanizallis €JIeKTPOHHO-TPAHCIOPTHUX JIAHIIOTIB B MeMOpaHax
MITOXOHJIPi 1 XJIopomiacTiB. OKMCHO-BIIHOBHUYM MOTEHIIIAN 1 HOrO BUMIPIOBAHHS.
OKHMCHO-BIJHOBHI ~ MOTEHI[IadX  IMEPEHOCHUKIB  eJleKTpoHiB.  CTpyKTypHa
opranizauis AT®-cunrerasu 1 ii Jokamizaiis.

biodizuka porocunTezy. OcHOBHI eTanu (GOTOOI0NOTTYHOIO MpoIiecy. 3aKOHU
MOTJMHAHHA CBiTHa. [[iIrMEHTHI MOJNEKYJIM 1 iX CHEKTpajbHI XapaKTePUCTUKH.
®dorocuHTeTMYHa OoAMHMLS. EdekT uyepBoHOro mnajiHHA 1 €PeKT NiACUICHHS
Emepcona. Ilornunanss cBiT/ia 1 MEXaHI3MU Mirpaiisi €eHeprii B CBITJIO30UpaIOunX
NIrMEeHT-OUIKOBUX (aHTeHHMX) KoMmIuiekcax. OcHOBHI 3akoHU (oToxiMii. CriekTpH
aii  ¢oToxiMiyHUX peakuiil. Mogenb S-cTaHiB 0pu  (POTOOKUCIEHHI BOJIH.
baxrepianbuuil ¢oTocuHTes. MoONEKyNIApHI MEXaHI3MH 1 METOOU peecTparlii
O10JTFOMIHECIICHIII1.

Jlimepamypa

1. Koctiok ILT., 3uma B.JI., Marypa III.C., Mipomnanuenko M.C., lllyba M.D.
biodizuka. — K.: BIII «KuiBcwkuii yniBepcurer»,2008. — 567 c.

2. llocyain 10.1. biodizuka: minpyunux. — K.: Bugasuunrso Jlipa-K, 2017. — 472
C.

3. Meauuna Ta OilosioriyHa (Qi3uwka: miApy4. s CTyaA. 3akip.Buil.ocita / C.B.
[Toropenos, E.O. Pomonanosa, P.P. Ocmanos, B.O. Timanwok. — Xapkis., HOV,
3om0Ti cTopinku, 2019. — 264 c.

4. biodizuka 1 6iomexanika: migpydnuk. / B.C.Antontok, M.O. bonnapenko, B.A.
Bamenko, I'.B. Kanamesuu, I'.C. Tumunk, 1.B. Anenxo. — Kuis: IlomiTexHika,
2012. — 344 ¢

VI. BOTAHIKA

3arajgpHl TPUHIUNK OOTaHIYHOI HOMEHKIATypu. TakcoHM Ta iepapXis
TaKCOHOMIYHMX KaTeropid. Mixuaponauii Kogexkc 00oTaHIYHOT HOMEHKJIATYpH Ta
fioro crpykrypa. HaykoBi Ha3BM BHYTpIIIHHOBHIOBUX, BUIOBHX Ta HAJABUIOBUX
takcoHiB. Homenknatrypui ¢uibtpu. I[lpuHnunu npuopuretry Ta THMidIKaIli.
CuHoHiMU Ta CHHOHIMIKA. HamncanHs Ta TpaHcmiTepallis Ha3B TAKCOHIB.

XiMIiYHUN CKJaJ pocIMHHUX KiiTuH. Kiacudikariss crmoco6iB KUBIICHHS.
CtpykTypHa Ta (yHKI[IOHaTbHA PI3HOMAHITHICTh OCHOBHUX (DOTOCHHTETHYHHX
MITMEHTIB - XJIOpodiTiB, KApOTUHOIAIB, (iKOOLTIHIB. PI3HOMaHITHICTh MPOMYKTIB
acumursnii. Oco0nMuBOCTI *KuBNEHHA y TpuOiB. A3oTdikcarlis Ta 1 MOMMpPEHHS
cepell pOCITMHHUX OpPTaHi3MiB.

[TpokapioTnyHui Ta eyKaplOTHYHWUN TUTAHW OyIOBHM KIITHH, IX CHUIBHI Ta
BimMiHHI pucu. ['imore3m moxomkeHHs eykapioT. I[lepBuHHI Ta BTOPHHHI
eHa0cuMO0i03u. 3araibHi MIaHu OyJAOBH KJITHH BOJOPOCTEH, BUIIMX POCIWH Ta
rpu0iB. PI3HOMaHITHICTh KJIITHHHUX MOKPUBIB: MEJIKyJa, aMm(iecMa, MEepUILIacT,
MaHIUp, KIITUHHA O000JIOHKA. Pi3HOMAHITHICTP THIIB KIITHHHUX OOOJOHOK.
Pi3HOMaHITHICTh HYKJICOIUTOIUIA3MATUYHUX OpPTaHell: TUIIM SJIEPHOTO amnapary
(HyKkieoin, TMHOKapiOH, TUIIOBE €yKAapIOTUYHE SPO), EHI0IIa3MaTUYHa CITKa Ta 1i
BUJIO3MIHHA, KOMIUIEKC [ ONBIKi, TEPOKCUCOMH, BaKYyOJSIPHUW  amapar,
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xJiopomiactHa eHjormiasmatuuHa citka (CER). JIxryTukoBuii amapaT Ta HOro
PI3HOMAHITHICTh. JPKTYTUKOMOAIOHI CTPYKTYpU - TalTOHEMa, ICEBIOLIMIIII.
®dotopenentopHi cucteMu. OcoOIMBOCTI MITO3Y, KapiOKiHE3y Ta LHUTOKIHE3Y Y
pociuH. DOTOCHUHTETMYHUMUA Ta MITOXOHApiasbHUM amapar. OcoOauBOCTI
oprasizaiii IpOKapiOTUYHOr0, XJOPOIUIACTHOI'O, MITOXOHJIPIATBHOTO, SAEPHOIO
T€HOMIB Ta FT€HOMY HyKJeomopda.

Crynieni mopdoJioriyHO1 oprasizanii Tijga pociuH. POCIMHHI TKaHWHH, iX
Kiacudikailis, xXapakTepucThKa Ta ocoOJauMBOCTI OyaoBu. Ilarin Ta KOpiHb fK
OCHOBHI BEreTaTUBHI OpPraHM BUIIUX pOciIuH. BpyHbku, ix OynoBa, QyHKIIi Ta
pizHOMaHITHICTh. Ctebnmo. CremsipHa Teopis. Jlucrok Ta Horo QyHKIII.
Metamopdo3u marony, credia, JMCTKA, KOpeHs. PenpoayKTHBHI OpraHu BUIIMX
pocnuH. Teopii moxomxkeHHs KBiTKM. bynoBa Ta ¢yHkuii kBiTKH. Mikpo- Ta
METacloporeHe3, MiKpo- Ta MerarameTroreHe3. Tumu 3anwieHHia. Dopmu Ta
3HA4YCHHS nepexpecHoro 3anwieHHs. [loaBiitHe 3amninHeHHs. AnoMikcic. Hanpsim-
KU €BOJIIOLIT KBITKH.

Knacudikaiis cmoco0iB pO3MHOXKEHHS BOJOPOCTEH, BHINUX POCIHH Ta
rpubiB. Tunu Meio3y (3UroTHYHA, TAMETHYHA Ta CIIOPUYHA PeAyKIlis). JKuTTeBi
ITUKJTH.

Pocnununi Ta TpubHI 00’€KTH Yy cucTeMi OpHariuHoro cBity. ['imoresm
TIOXOJKCHHS TIATUI, MITOXOHJIPiH Ta JUKTYTHKOBOTO arapary.

CygacHi wmeroau Tmo0ymoBH (ioreHeTUYHUX cucTeM. DOEHOTUNHI Ta
T€HOTHUITHI METOJIM B CUCTEMATHIIl pociH. MosekyisipHa ¢inoreHis. Mi>kHapoaH1
OaHkM TeHeTH4yHOi iHdopmalii. BukopucrtaHHs MOJEKyJIIpHO-(IIOreHeTUYHUX
METOJIB NpH iMeHTHU(]IKAIlT POCTUHHUX Ta TPUOHUX 00’ €KTIB.

Cucrematuka BOJOpPOCTEH. VYSBIEHHS TMPO PI3HOMAHITTS BOJOPOCTEH.
Bonopocti sk 36ipHa rpyna BiIauIiB HIKYMX (OTOABTOTPOGHUX OPraHi3MiB.
Jlucko-, miatu- Ta TYOYJIOKPHUCTAaTH, ajbBEOJSTH, XPOMICTH, CTPaMEHOIILIH,
XpOMAaJIbBEOJISITH, OIICTOKOHTH, apXerylacTUAHI  POCIUHHU. 3aranpHa
XapaKTEePUCTHKA KOHKPETHUX BIALTIB BOJOPOCTEH. XapKTEpHI PEACTaBHUKHU.

CuctemaTdKka BUIIUX POCIWH. YSBJICHHA IPO PI3HOMAHITHICTh BHIIHMX
pocnuH. MarictpanpHi  HAmpsIMKH ~ €BOJIIOIIT  BUIIUX POCIMH. 3arajibHa
XapaKTepUCTUKa KOHKPETHUX BIJUIIB Ta KiaciB BUIMUX pociauH. OCHOBHI
MOPSJIKK Ta POAUHU. XapKTEPHI MIPEICTABHUKHU.

Cucrematuka rpubiB. YSABIEGHHA NTPO PI3HOMAHITHICTh BUIIUX POCIHH.
3arajgpHa XapaKTePUCTUKA KOHKPETHHX BIAIUIIB Ta KiaciB rpubiB. OCHOBHI
nopsiKu. XapKTepHI MPEACTaBHUKH.

[TonusiTTs mpo duopy sk mpupoaHe sBuiie. MeToau GIOPUCTUIHOTO aHATIZY.
CydacuHi QuopucTH4HI IapcTBa Ta OCHOBHI (QuopucThdHi o0macti 3emi.
@IopHUCTUYHE paliOHYBaHHS Y KpaiHH.

PocnmunnicTh Ta pocauHHUN mokpuB. [IpuHIMnm knacudikailii poCIMHHOCTI.
[TpuaMnu reobotaniuHoro pailonyBaHHsS. OcHOBU ekonorii pociuH. OxopoHa
POCIIMH Ta POCAMHHUX YrpymyBaHb. MiKHApOJH1 Ta HallOHAJIbHI HOPMAaTHUBHO-
MPaBOBl OCHOBU OXOPOHH POCIMHHOTO OIOPI3HOMAHITTSA. 3amoBiHA CIIpaBa.
MixHapoaHi Ta HauioHalbHI «YepBoH1 KHUTU» Ta «UepBoHI cnucku».boTaHiuHe
pecypco3HaBcTBO. OCHOBHI pECypCHI IPYIH POCIUH Ta iX Kiacudikaiis.
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Jlimepamypa

1. Kocriko L.IO., /Ixxaram B.B., Jlemuenxko E.M., boiiko O.A., boiiko B.P.,
Pomanenko I1.O. boranika. Bogopocti ta rpubu: HaBuanbauii nmocioHuk. — K.:
Apicreit, 2006. — 476 c.

2. Heuwraiino B.A., KyuepsBa JL.®. boranika. Bumi pocmuaun. — K.:
ditocorioneHtp, 2000. — 432 c.

3. MameBcrka A. C. boranika: HaBYaJdbHUN TOCIOHUK [IJIi BCTYIHHUKIB [0
3aknaniB Buioi ocBith / A. C. Mamescbka, T. M. €pmeituyk, [Banuis O. . —
JIyuek: IIT IBantok B.II., 2020. — 181 c.

4. Hauyk ILB. IlepdinveBa JLII. boranika: miapyunuk / I[1.B. Hsguyk, JLIL
[TepdinbeBa. — YMmann, — DOII XKostmit O. O. — 2015. — 206 c.

5. Minapuenko B.M., Maxuns JI.M., Cepena I1.I. Menuuna 6oranika. [linpy4yHux.
- K,: Meaununa, 2009. — 326 c.

VII. BIPYCOJIOI'TA

[TonsiTTs mpo Bipycw Ta ix BuU3Ha4YeHHsA. HaWOumbll CyTTEBI BIACTHUBOCTI
BipyciB. [lo3akiiTMHHA Ta BHYTPIIIHBOKIITHHHA (OPMHU ICHYBaHHS BIPYCIB,
oOmiraTHui mapa3uTusM. Micie BipyciB y *uBiid mpupoai. ['inore3u npo npupony
Ta MOXOJPKEHHS BIPYCiB.

XiMmiyHU# ckian BipyciB. Tunu HykJIeTHOBUX KUCTIOT Y CKJIal BipioHIB. bimku
BIpYCiB.

bynoa BipyciB. 3arajgpHi NPUHIMIIMK CTPYKTYpHOI oOpraxizaiii BipiOHIB.
Penpoaykitis Ta MOJIEKYJIIpHI OCHOBH BIPYCiB

OcCHOBHI MeXaHI3MH MEePCUCTyBaHHA BipyciB. [laTorenes BipycHUX 1HDEKIIIH.
[Insgxu MPOHUKHEHHS BIPYCiB B OpraHiaM JoauHu. IlommupeHHs BIpyciB B
MaKpOOpraHi3Mi Ta 3BUIBHEHHS HOTO Bij] 30y THUKIB.

[Insxu momupeHHs BipyciB y mnpupoal. OCHOBHI MeXaHi3MU Tepeaadi
BipyCHUX 1H(MEKIH JoauHM Ta TBapuH. I[IOHATTS TepBUHHOI JIOKaTi3alii
30ynuuka. Illnsaxu po3moBCIOKEHHS Ta mepedadi BipyciB pociuH. Exosoris
BIpyCiB JIIOIMHU Ta POCITUH, MOHATTSA OioneHo3y. [IOHATTS mpo MONEKYIApHY
€M1IeMI0JIOT 110 BIpyCHUX 1H(DEKITIH.

OCHOBHI IPUHIIUIH T1aTHOCTUKU BIPYCHUX 1H(EKIIIH

[IposBu BipycHOT iH]EKIIii B 3aCTOCOBaHHUX J1a0OPAaTOPHUX MOJEISIX. MeToau
imeHTudikaimii BipyciB, 3aCHOBaHI Ha BUBYEHHI BIpYCHHX OUIKIB 4M BIPYyCHHX
HYKJICTHOBUX KHCIIOT: IMYHOJIOT14HI (CEpOJIOTidHI) METOAM MEPIIOrO TOKOJIHHS
(peakiiist TaTbMyBaHHS TeMarTIOTHHAIL, 3B’ I3yBaHHS KOMIUJIEMEHTY, MPEIUIITAIli]
B arapi Ta iH.), Ta JAPYroro MOKOJIHHSA (METOAM IMyHO(PEPMEHTHOTO aHaTi3y,
peaxilisi MacCHBHOI reMarTFoTHHAITT Ta 1i Moaudikallii, iIMyHOOIOTHHT).

Knacudixkarris Bipycis.

CyuyacHa kiacudikalis BIpyciB, €Tand il po3BUTKY. OCHOBHI1 IPUHIIUIHU Ta
kputepii knacudikamii Bipycis. [Ipunuunu dbopmyBaHHS HOHITTS POJAUHU, POLY,
TUMY CTOCOBHY BIpYCiB.

JIHK-reHoMHi BipycH, HaTOT€HHI1 AJIsl JIOAWUHU 1 TBAPUH: OCHOBH1 POJIMHU,
HaWOUTBII B1IOM1 ITPECTABHUKH.
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PHK-renomH1 BipycH, MaTOreHHi AJid JIOJWHUA Ta TBAPUH: OCHOBHI POJIMHH,
HaNOUIBII B1IOMI MTPECTABHUKHU.

Bipycu pociuH: OCHOBHI POJIMHHU Ta MIMPOKO PO3MOBCIOKEH1 BIPYCH, 3
BU3HAYEHUM TAKCOHOMIYHUM IOJIOKEHHSIM.

Takconomis 6akTepiodaris.

Jimepamypa

1. Aunpiituyk O.M., Koporeesa I'. B., Monuaneup O. B., Xapina A. B. BipycHi
iHeKIli JIAMHU Ta TBAapUH:  EMIJEMIONOris, MaTOreHe3, OCOOJIMBOCTI
OPOTUBIPYCHOTO IMYHITETY, Tepamis Ta npodinaktuka. HaBuanbHuil mociOHUK. —
K., 2013.

2. Bunorpag H.O., Bacwmmun 3.I1., Kozak JL.II., Pomanenko T.A.3aranbHa
emigemiosiorist. Hapuansumii nocionuk. — K.: BCB «Menununay, 2010. — 176 c.

3. Bipyconoris. HapuanpHuii mnociOHuk i nabopatopHux 3aHath / B.IL
[Momimyk, II'. bynzaniseeka, T.II. IlleBuenko, O.M. Amnnpiituyk, T.A.
Kommnanenp, O.A. Konnparwok, I'.B. Kopoteera, O.B. Monuanens, A.B. XapiHa,
O.B. IlleBuenko. — K.: LT «kKommpunr», 2017. — 242 c.

4. 3araibHa MIKpOOIOJIOTis, BIpycoJoris, iMyHoJoris. BuOpani nekmii: Hasu.
nocionuk / I1. 3. [Ipotuenko. — Oneca: Oxnec. aepx. yH-T, 2002. — 298 c.

VIII. 300J10T'141

Cneuudiuni pucu tBapuH. CyyacHa cuctemMa TBapUHHOTO CBITY. [cTopuuHuit
PO3BUTOK TBAPUHHOTO CBITY. [IOHATTS MpO cUCTEMATHKy TBapHUH.

CyuacHe ysBIeHHS 1ipo mpoTuctiB. OcobimBocti OYyI0BH, MPOIIECIB
KUTTEISITBHOCT], €KOJIOT1YHI OCOOJIMBOCTI TBApPUHHO-MOJIOHUX TPOTHCTIB.
OCHOBHI HaNPSIMKHU €BOJTIONIT IPOTHUCTIB.

NmoTte3an moXo/KeHHS  OaraTOKIITUHHMX TBapuH. (OCHOBHI  eTamw
YCKJIaHEHHsI OpraHi3allii 0araToOKJIITHHHUX TBApWUH. baraToKIITHHHI TBapUHM, IO
3HAXOATHCS Ha JIOTKAaHMHHOMY piBHI opranizaimii (Prometazoa). ITonsarts mpo
cripaBXKHIX OaratokmiTHHHUX TBapuH (Eumetazoa). JIBo- Ta TpuIapoBi TBapHHHU.
Tunu cumeTpii Tiia TBapUH Ta IXHE aJanTHBHE 3HAUYCHHA. SIBUIIlE MeTamepii cepen
0araTOKIITHHHUX TBapWH, IOHATTA IPO TOMO- Ta TETEPOHOMHY MeETaMepiio.
[lepBuHHOPOTI Ta BTOPUHHOPOTI TBApWUHU. TUMU TMOPOKHUH TiNa y TBapHH.
OnopHi YTBOpH Ta THUMH CKENETy y Oe3XpeOeTHUX Ta XOpPAOBHX TBapwH. Twumu
TPAHCIIOPTHUX CUCTEM y Oe3xpebeTHHX Ta XopAoBuX TBapuH. OCHOBHI THUMH
HEpBOBOI cucTteMu y TBapuH. CriocoOn po3MHOKEHHS y 6araTOKIITHHHUX TBAPUH.
[Torsitts mpo HeoTeHito. [lomieMOpioHiss Ta MapTEHOTEHE3, WOTO PIZHOBUIU Y
TBapuH. [IOHATTS po NpsIMUIA Ta HENPSIMUN TUIH TOCTEMOPIOHAIIBHOTO PO3BUTKY.
K- i r-ctpareris po3mHoxeHHS y TBapuH. CKIaJHI Ta MPOCTI JKUTTEBI IHUKIH
tBapuH. [loHATTS po MeTareHe3 Ta reteporoniro. Ce30HHI SBUIIA Y )KUTT1 TBAPHH.

PisHOMaHITHICT, OaraTokmiTUHHUX TBapuH: THNH Ilmacturuacti, ['yOxw,
Kanki, Peobpommasu, IImocki dyepBu, Komoeptku, Cxkpebnsinku, Hemartomu,
[Ipianymigu, Bonocosi, Kinpuacti yepBu, Unenucronori, Momatocku, MoxoBaTku,
[Tnewyonori, HamiBxopaosi, 'onkomikipi, Xopaosi [lopiBHsuIbHA XapakTepUCTHKA
MPEICTABHUKIB CY9aCHUX IMIATHITIB Ta KJIACIB ITUX THUIIIB.
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CepenoBuilla MEIIKaHHS TBApUH Ta ajamnTailii A0 HUX. ExojoriuHi 3B’A3KH,
10 BHMHHMKAIOTh MDK MONYJALISIMA TBapuH Ta MDK TBapMHaMu Ta I1HIIUMHU
OpraHi3MamMM B €KOCHUCTEMax pI3HUX TumiB. Poiap TBapuH B HNPUPOIHUX
YIPYHOBAaHHSAX 1 rocrnoAapcTsi AroauHu. [lommpennsa napasutusMy ta remarodarii
cepell pI3HUX TPyI TBApUH. THUMU KUTTEBUX LUKIIB Napa3utiB. Tumm mapasurto-
Xa3siHHUX cucTeM. HaWrojnoBHIII Mapa3uTH POCIUH, JIOJUHU Ta CBIMCBKUX
TBapuH. TBapuHM SK areHTH OIOMOIIKO/KEHHsA. TBapuHU — IIKIJHUKU
CUIbCHKOTOCIIOIAPCHKUX Ta JICOBUX POCIWH. TBapUHU — NMEPEHOCHUKU 30YIHUKIB
XBOpOO JIOAMHM Ta TBAapuH. IIOHATTS TpPO 300HO3M Ta aAHTPOINO300HO3M,
TPaHCMICHBH1 3aXBOPIOBAHHS.

Jlimepamypa

1. Hemsmomceka K., Iloiimanceka T., Marninska b., Uy6aii A. 3aranpHa
napasuroioris. — K.: Hayk.mymka, 2007. — 484 c.

2. 300JI0T1s1 XOPJOBUX : MIAPYYHUK : JJIS CTYJI. BUII. HABY. 3aKJI. / . B. apuk, .
C. Xamap, 1. B. Jluxwuit Ta in.; 3a pex. npod. M. B. Iapuka. — JIssis : JIHY im.
IBana ®@panka, 2013. — 356 c.

3. 3oonoris 6e3xpebernux : migpyanuk / I'. Y. llep6ak, J.5. apiukosa. - KuiB :
Bunasauuo-nonirpadiunuii uentp "Kuiscbkuii yHiBepcutet", 2008. - 640 c.

4. bynaxos B. JI. ®ynkiionaneHa 300ioris : niapyunuk / B. JI. bymaxos, O. €.
[Taxomos. — /1. : Bua-Bo J{ninpomnerp. Hai. yH-TY, 2010. — 392 c.

IX. IMYHOJIOI'IA

CrpykrypHO-QyHKIIIOHAIbHA OpraHi3ailis iIMyHHOI cucTeMu. LleHTpanbHi Ta
nepudepruyHi TiMpOinHI opranu: MopdoJioriyHa cTpykTypa i GyHKIi. 3aragbHa
cxema remaromnoe3y. CToBOypoBI KIITHHM KICTKOBOIO MO3KY: OCHOBHI
BiaacTtuBocTi. KiiTuHM IMyHHOI cHCTeMHM MieloigHoro Ta  JiMQoimHOro
noxopkeHHs. ['panynonuTtu (HeTpodinm, eo3unodinm, 6a3odiim, MacTOIUTH), X
dbyHKITIOHANIPHA crerianizaiis. Tunu ¢GaromuTyBaJIbHUX KIITHH: TTOXOJKEHHS,
MopdoJIoris, penentopr. JIeHKOIUTH MOHOIUMTApHOTO paay (Makpodarm i
JEHIPUTHI KIIITHHM), 1X 3AaTHICTh JI0 Ipe3eHTAIlli aHTHTeHiB. Poib epuTponuTiB Ta
TPOMOOIIUTIB B peanizallii iIMyHHUX MexaHi3MmiB 3axucty. [Ipupoani kinepu (I1K):
OiojioriyHa poJib, MEXaHI3MH PO3MI3HAHHS Ta Ji3UCY KIiTHH-MimeHed. T- 1 B-
aimbonuTy, iX cyonomyssaiii. ETanu anTurenHesanexsoro nudepenirooBadds B-
ta T-miMm¢ouutiB. Posib MIKpOOTOYEHHS KICTKOBOTO MO3KY Ta TUMycCy. Po3ceneHns
T- 1 B- nimdomutie y nepudepiiianx mimboinaux opranax, T- i1 B- xiaiTuHHI
noMeHH. MOJIeKyJIsIpHI OCHOBH PEIUPKYIAIii JiMponuTiB. MoNeKyIn KIITHHHOT
aaresii: CEJNEeKTWHU, IHTETPUHU, AAPECHHU, perenTopu XomiHry. CurHaibHI
MOJICKYJTM — XEMOKIHM Ta iX peUenTopu. 3amalieHHd SK TpPOSB Peakirii
npUpoAHKOro iMyHITETY. OCHOBHI PHICH 3amajieHHs, MPUYUMHHU iX BUHUKHEHHS.
MosnekynsipHi  MEXaHI3MW  PO3MI3HAHHS  IMATEPH-ACOIIHOBAaHUX  CTPYKTYP
30yaHukiB. KiiTuHM TrOCTpoi 1 XpoOHIuHi (a3 3amajeHHa. 3MiHA eKchpecii
aAre3MBHUX  MOJEKYJ HA CHAOTeNli CyaIWH y BOTHHUIII  3alaJICHHS.
TpancengorenianibHa Mirpauis JjeilkouutiB. buiku roctpoi ¢da3u 3amaneHHs.
CekpeTopHi aHTUMIKpOOHI menTuaud. ParonurTo3 sSK TOJOBHUM 3aci0 emiMiHalli
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naToreHiB. bionuaHi GakTopu (arouuTiB: KUICHEBO3aJIEKH1 Ta KUCHEBOHE3AJIEHKHI.
XeMmoTakcuyHl (HakTopu, IO aAKTUBYIOTh (arouutd. [Ipo3ananbHi IUTOKIHU.
Kommnement. KnacuuHuii, anbTepHAaTUBHUNA 1 JIGKTUHOBUM MIISXU aKTUBaIlll
KOMIUIEMEHTy. Ponb cucTeMu KOMIUIEMEHTY B aKTHBAIlii 3amaleHHd Ta
AHTUMIKPOOHOMY 3aXUCT1. 3aXUCHA 1 TATOJOT1YHA POJIi 3anajJeHHs.

AnTurexncnenudiyna aKTHUBAaIlI JTIMQOLUTIB. Po3Butok IMYHHOT
BIMOB1I1. AHTUTEHH, TATeHH, HOCII, iX XiMiuHa npupona. lllnsxu nmpoHUKHEHHS
AHTUTEHIB B OpraHi3M. EHIOreHHEe Ta €K30reHHE IMOXOJKEHHS aHTUTCHIB.
IMyHOXIMIYHI ~ BJIACTUBOCTI OUIKIB, TOJIICAaXapHiB, HYKJICIHOBUX KHUCIOT.
JleTepMiHAHTH aHTUTEHHOI crneuu@iyHoCcTl. TUMyc3alieKHI Ta TUMYCHE3aJIEeXKH1
anTureHu. bioysoriyHa pojib CUCTEMU TICTOCYMICHOCTI. Poib MOJIEKyJl rOJ0BHOTO
KOMIUIEKCY TiCTOCYMICHOCTI B Ipe/icTaBieHH] anTureHis. ['enu 1 npogyktu MHC
knaciB I, II 1 ITI. Bynosa monekyn MHC 1 Ta 2 knacy. ®@ynkiii monekyn MHC 1 ta
2 kmaciB. OcoOIUBOCTI CTPYKTYPH Ta PO3Mi3HABAHHS €HIOTCHHUX Ta €K30TCHHUX
anTureHiB. OCHOBHI €TaIy MPOIECHHTY 1 TPE3CHTaIlil €HJIOTeHHUX Ta €K30TC€HHUX
antureHiB, nusixu 6iocuHTesy MHC 1 1 II -ro kmacy. MomnekynsapHi MexaHI3MU
akTuBallii JIMQOUUTIB. AHTUTEHPO3II3HAIOUl PEIenTopHiI KomIiuiekcu T- 1 B-
mimgonuTiB. CriocoOu po3mi3HAHHA aHTUTEHY crenudiyHUMU perentopamu B- i
T-nimpouutis, CTpyKTYypHI BIAMIHHOCTI opraHi3anii aktuBHoro 1nentpy TkP 1 BkP.
Ponb po3uMHHMX (aKTOpPiB, MPOJYKOBAHHMX IMYHOPETYJSITOPHUMH KIiTHHAMHU.
[uTOKIHU: MPOIYIIEHTH, PEUENTOPH, MEXaHi3M [ii, 010J0T14Ha pojib. AHTHUTLIA:
CTpyKTypa 1 ¢yHKIii. MojekyspHa CTpYKTypa aHTHTUI: JIETKI 1 BaKKi JIAHITIOTH,
BapiabenpHI Ta CTaOUIbHI AUISHKH, AICYNb(iaHI 3B’A3KH, IIapHipHa 00JacTh,
nomenun, Fab, F(ab), i1 Fc-pparmentn, Byrienesi wmoaekymu. Opranizaiis
aKTUBHOTO IleHTpa aHTuUTLI. AHTuTiia M, G, A, D, E 3otumis: cTpykrypa Ta
¢bynakmii. JluHamika yTBOpEHHS aHTUTLI TpPH TEPBUHHIA 1 BTOPUHHIN
IMYHHIMBIANOBIMI.  3B’SI3yBaHHSI  AQHTUTCHIB 3  aQHTUTUIAMU.  3HAYEHHS
KOMIUIEMEHTapHOCTI Tapartoma 1 emitoma. AdiHHICTE. ABIigHICTh. MeToau
BUSIJICHHS! aHTUTEHIB Ta aHTHUTLIL.

[IposiBu IMYHITETY: npoTHiH(DEKIIHHAH, MIPOTUITYXJIUHHHM,
TpaHCIUIAHTAIHHUN IMyHITeT. OcoOmMBOCTI (OpMyBaHHS IMYyHHOI BIATOBIA1 TIPH
OakTepiaIbHUX, BIPYCHHUX Ta Mapa3uTapHUX 1HPEKIIIX, TPOTEKTUBHA POIb aHTUTLI
1 ehexTOpHUX JTIMGOIUTIB Y 3aXKCT1 BiJ iHPEKIH. 3aXUCT OpraHi3My BiJ MyXJIHH,
POJIb IPUPOTHUX Ta AAANTHBHUX MEXaHI3MIB KOHTPOJIO aHTUTEHHOTO TOMEOCTa3y.
TpancrnanTamiiauii  imyHitetr. [Insgxu TOMONMaHHS TKAHUHHOI HECYMICHOCTI
JOHOP—PEIUIIEHT. IMyHONATONIOT14HI peakIlii Ta iX poJib B PO3BUTKY 3aXBOPIOBAHb
JIOMWHU: PEaKIlii TINepYyTIMBOCTI, aBTOIMYHHI XBOpOOW, IMYHOACQIIUTH.
ImyHomiarnoctuka. ImyHoTepanis. Bakiuau 1 cupoBaTKH.

JIimepamypa

1. Bepmmropa A.}O., ITactep €.V., Kom6o [.B. Imynomnoris. [Migpyunuk. — K.:
BIIL] «KuiBcbkuit yaiBepcuteT», 2011. — 599 c.

2. Imynosnoris: minpyunuk / JI.B.Ky3nenosa, B.J/[.babamxkan, H.B.Xapuenko Ta
iH.; 3a pen. JI.B.Ky3neunosa, B.J[.ba6amxan, H.B.Xapuenko. — Binnuis: TOB
«Mepxkpbropi [oaimsy, 2013.- 565 c.
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3. Kuniniuna imyHosoris Tta aneprosioris: Ilinpyunux / I'M. [pannik, O.C.
[Mpunyuwkuii, FO.1. Baxopa Ta 11.; 3a pen. npod. I'.M. JIpannika. — K.: 310poB's,
2006. — 888 c.

X. MIKPOBIOJIOT'TA

[Ipeamer Ta 3aBmanHs MikpoOionorii. Micuie 1 3Ha4YeHHST MIKpoOioJiorii B
cuctemi OiooriyHuX Hayk. [1on0XkeHHs MIKpOOpPraHi3MiB B CUCTEMI )KMBHUX ICTOT.
Bu3HaueHHST TMOHSATH TaKCOHOMis, TaKCOH, CHCTeMaTWKa, HOMEHKIATypa,
i1eHTudikaiiss, BuA, pin, wram. [loainm MIKpoOpraHi3aMiB Ha BHUIII Ta HUXKYI
Protista. /lomenun Bacteria Ta Archaea.

XiMiuHUHM ckiaj Ta OynoBa O6akTepianbHOi KIITHHU. OCOOIMBOCTI XIMIYHOTO
CKJIaJly KJIITUH €yKaploT Ta mpokapioT. bynoBa 6akrepiaabHOi KIITUHU: KIITHHHI
CTIHKM, TpaMHEraTHBHI 1 TpaMIO3UTHBHI Oakrtepii, mnpuHuuN (apOyBaHHS
npernapatiB 3a ['pamom, OymoBa mazmatuyHoi MemOpanu (IIM), Oynmosa
BHYTpillIHbOIUTa3MaTHyHUX MeMOpaH (BIIM), pubocomu mpokapioTiB, FeHETUIHHMA
amapaT TpPOKapioTiB, BKJIIOYEHHS, JDKTYTHKH, akclagbHa HUTKA, TUIl, (GiMOpii,
aiAre3vHH, TJIIKOKAJIKC, KalCyjau, EeHJIOCIIOpH, 1HIIT  (QOpMH  CIOKOIO
MIKpOOPIaHi3MiB.

MertabomnizM mpokapioT. BuszHaueHHsS Ta CKJIaJOBlI YaCTMHH METaboJi3MYy,
TUTIA METa00JI13MY, 1110 3yCTPIYAETHCS Y MIKpOOPTraHi3MiB, TepMiHAIbHI aKIIEITOPH
€JICKTPOHIB. 3arajbHa cxeMa KaTtaboii3My aepoOHUX XeMOOpraHOTPO(]iB: TIIKOJII3,
OKUCHEHHs mipyBaTy, uuki KpeOca, auxanpHui JaHIfor. 3arajibHa cXema
Kataboii3My aepoOHHMX XeMOJITOTpodiB: HEOPraHiyHi JOHOPH EJEKTPOHIB,
0co0MBOCTI OyZOBM OMXAJTBHOTO JIAHIIOTAa Ta OTPUMAaHHS €HEeprii, 3BOPOTHE
NEPEHECCHHs eJeKTPOHIB. IIpencTaBHUKH aepoOHUX XeMOJITOTpodiB: BOIHEBI
Oakrepii, HiTpudikaTopu, aepoOHi OaKTepii, 0 OKUCHIOITH CYNIbdia. Metabomizm
doTorpodHux OakTepiii: mirMeHTH, OyaoBa (OTOCHHTETHUYHOIO amapary,
OKCHUT€HHHUM Ta aHOKCUTCHHUM (POTOCHHTE3H, €K30T'€HHI JJOHOPH CJIICKTPOHIB.

3arajgbHl  CXeMHM  OKCHUT€HHOrO 1  QHOKCUTEHHOro  (POTOCHHTE3IB.
[IpencraBauku poToTpodHUX MPOKAPIOTIB. AHaepoOU, Po3MOALT OaKTEpii 3a ix
CTaBJICHHSM J0 KUCHIO. Tpu THNHM aHaepOOHUX MpOIeCiB: OPOJIHHS, aHACPOOHE
JTUXaHHSA, MeTaHoreHe3. MOJIOYHOKHCIIE Ta chupTroBe OpominHsa. HirpatHe
nuxanud. [enitpudikaris. CynsbhaTtHe quxaHHs. 3ali3He Ta MapraHIleBe JUXAHHS.
Byrneuese nuxanns. MetaHoreHes.

KynsTuByBanHs Ta pict mpokapioT. [lorpedu MikpoopraHi3MiB y MOKWBHHX
pedoBrHaX. HakonmnyyBanbHa TH YKCTa KyJIbTYPH MIKpOOpPraHi3MiB. PO3MHOXEHHS
MIKpoOpraHizmMiB OiHapHMM mOALIOM, OpyHbKyBaHHsIM. Komonii, OioriBKa,
nepioguyHe Ta Oe3nepepBHE KyJIbTUBYBaHHS, (a3u pocTy MiKpoopraHi3miB. Bius
pH, TemmepaTypu, KHCHIO, COJe Ha pICT MIKpoopraHi3miB. OOMEXEHHS POCTY
MIKpOOpTraHi3MiB:  cTepwimizamis, macrepizamis,  aesiHdexmis.  Cmocobu
cTepuizallii.

I'enetnka Oaktepiii. Opradizamis T€HETHYHOTO amapary OakTepiil.
MinnuBicte  OakTepil. Myramii. ['eHeTnyHi pexkomMOiHaiii (KOH’roraiis,
TpaHcayKiis, Tpanchopmanisa). [lozaxpomocomHi reHeTuyH1 cuctemu. [lnazmiau.
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MikpoopraHizmMu B ipupoi. biocdepa Ta po3noBCIOIKEHHSI MIKPOOPTraHi3MiB
Ko7100061ir pedyoBuH y mpHUpoAl 1 pojb MIKPOOPraHi3MiB y LHMX mponecax. Ponb
OakTepiil y BogHUX ekocuctemax. CTpykTypa rigpocdepu. TemnepaTypHi mapu y
BogormMax. OumirorpodHi, Me30TpodHI, €eBTPOPHI, IUCTPOPHI BOJOHMHU.
CaHiTapHO-TIr€HIYHUI KOHTPOJb 32 CTAHOM BOJU. 3HAYEHHS MIKPOOPTaHi3MIB y
dbopmyBaHHI 1 pyhHyBaHHI Tymyca. ditonatoreHHi Oakrtepii. MikpoopranizmMu
puzocepu. Cumbio3n O6aktepiit Ta pociuH. bynb0oukoBi OakTepii. Mikpodiopa
noBiTps. HopmanbsHa mikpoduopa moaunau. ucbakrepiosu.

MikpoopraHizmMu y OloTexHoJorii.3araibHa XapaKTEpUCTUKA
MIKpOO10J0T1YHUX BUPOOHUITB. [IMBOBapiHHSA, TEXHOJOrIYHA CXE€Ma, MIATOTOBKA
cyclia, MHUBHI pacu APDLKIKIB. BuHOpoOCTBO, Kiacudikailis BUH, TEXHOJOTIUHI1
CXEMHU BUTOTOBJICHHS BHHA, TUTIU OPOJIiHb, III0 BUKOPUCTOBYIOTHCSI Y BHHOPOOCTBRI,
YMOBHM JOBKULIS, L0 BIUIMBAIOTh HA SKICTh BUHA. TEXHOJOTiS BUIOTOBIICHHS
TBEPAMX CHUPIB 1 KUCIOMOJIOYHUX NMPOAYKTiB. biopemenianisa noBkuwis (6iooriyHa
OUYMCTKAa CTIYHMX BOJ, OTpUMaHHs Oiorasy). biompemapatu s CUIBCBKOTO
rocrmojiapcTea.  BUroTOBIEHHS  BakKIMH, MPoOIOTHKIB.  bioreoTexHosorii.
MikpoOHuii cUHTE3.

[laTorenHicth MikpoopraHiamiB. BiacTUBOCTI MaToreHHUX MIKPOOPTraHi3MiB.
[lonsaTTss mnaToreHHOCTi, BipyJdeHTHocTi. OOxiratHuili Ta (aKyJIbTaTUBHUM
napa3uTH3M. [TozakmiTHHHI Ta KJIITUHH1 napa3uTH. 3HavYeHHs
BHYTPIITHROKJIITUHHOTO TMapa3uTyBaHHS il MikpoOiB. JIkepena iHdekiii Ta
ciocobn 3apaxeHHs JroauHU. [HekmiHM mpomec. Cramii  pO3BUTKY
iHpekniifHoro mnporecy. dakTopu MNATOTEHHOCTI MiKpoopraHizmiB. MikpoOHi
aare3uHu. @axrtopu 1HBa3zll. DakTOpu MNATOTEHHOCTI 3 AaHTU(AroLUTAPHOIO
dbynkiiero. TokcuHu Oaktepi. ['eHeTHUYHWN KOHTPOJL MATOTEHHOCTI Ta
BIPYJICHTHOCTI OaKTepi.

Jlimepamypa

1. Mikpo6ionorig. Tom 1: migpyunuk / Cepriiuyk M. T'., CkiBka JI. M.,
Cepriituyk T. M. Ta in. — K.: ®OII Macnaxkos, 2020. — 500 c.

2. Mikpo6ionorig. Tom 2: migpyunuk / Cepriiuyk M. T'., CkiBka JI. M.,
Cepriituyk T. M. ta in. — K.: ®OII Macnakos, 2020. — 348 c.

3. T'ym3p C.II., T'marym C.O., bimnaceka [.C. MikpoGionoris. — JIbBiB:
Bunasanuuii neatp JIHY im. 1. dpanka, 2009. — 360 c.

4. 3arambHa MIKpOOIOJIOTis, BIpycoJjoris, iMyHoJoris. BuOpani nekmii: Hasu.
nocionuk / I1. 3. [IpoTtuenko. — Opeca: Onec. aepx. yH-T, 2002. — 298 c.

5. Mikpo6ionorist : migpyd. AJs CTyACHTIB Bull. HaBd. 3aki. / H. I. dimimonosa, JI.
®. CinaeBa, O. M. JIuka Ta iH. ; 3a 3ar. pea. H. I. ®irimoHoBOi. — 2-T¢ BUI. —
Xapkis : H®aV : 3omoti ctopinkm, 2019. — 676 c.

JlonatkoBsa:
CoBpemennasi mukpoouosiorusi. [Ipokapuotsl: B 2 1. / [lox pea. W. Jlenrenep, I'.
Hpesc I'. nerens. — M.: Mup, 2005. — T.1 — 667 c., T.2 — 510 c.
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XI. PI310JI0I'TA JIOAUHU 1 TBAPUH

CrpyktypHO-QyHKIIIOHAJIbHA OpraHi3aiiss 1 peryidiis KUTTEIIUIBHOCTI
TBapUHHOIO OpraHizMy. BmactuBocTi 30ymmmBux kiithH (TkanuH). [lpupona
MeMOpaHHUX MOTEHI[IaIB: MOTEHIIaTy CIOKOI Ta moTeHuiany aii. OcoOnauBOCTI
OyZnoBM, 1HHEpBallii, MEXaHI3MIB CKOPOYEHHS IOCMYTrOBaHUX CKEJIETHUX Ta
raakux M’sa3iB.  PeduiektopHa misyibHICTE HEpBOBOiI cucteMu. CHHANTHUYHI
nporiecu. HepBoBi lIeHTpH Ta iX BIaCTUBOCTI. B3aeMoBigHOMIEHHS 30yKyBaTbHUX
Ta ranabMiBHUX TmpoueciB. [lpuHiunu koopauHaimii pedraeKTOPHOI MisNIBHOCTI.
CrpykrypHo-dyHKIIOHAIBHA XapakTepuctuka BigauniB [IHC. ITpunnunu Oynosw,
dbyHKITIOHYBaHHS, B3aeMOjli ceHCcOopHUX cucteMm. Dizionoris BUIIOI HEPBOBOI
nisibHOCT. be3ymoBHI Ta yMmOBHI peduekcu, iX kiacudikaiii, BIACTUBOCTI,
OionoriyHe 3HayeHHs. Cranli Ta MexaHi3MH (OpMyBaHHA Ta TaJlbMYyBaHHS
yMOBHUX peduekciB. Tunu Buimoi HepBoBoi gisibHOCTI. OcobauBocti BHJI
JOMHU. ABTOHOMHA HEpBOBa CHUCTEMa, OCOOJMBOCTI OYJOBU Ta PETYIATOPHOTO
BILUIMBY 11 BigautiB. CTpyKTypHO-(QYHKIIOHAIbHA OpraHizaiisi eHIOKPUHHOT
CUCTEMHU. XapaKTepUCTHKAa CHUHTE3y, CeKpelii, MeTaboii3My, MeXaHi3My nii,
edeKTiB pi3HUX TOPMOHIB. DI310JI0T1UHI OCHOBU PO3MHOXKEHHS. CTpPYKTypHO-
(GyHKIIOHAIbHA OpraHizailis, TyMOpajbHI Ta HEPBOBI MEXaHI3MU PEryJsLii
JUSTTBHOCTI  BICIIEPAJIBHUX CHUCTEM: KpOBI, KpPOBOOOIry, JAWXaHHS, BHIUICHHS,
TpaBiieHHs. Perynsiiss oOMiHy pedyoOBHH Ta €HEpTii; TepMOpEryJAllis. 3araJlbHHM
afganTaiiiaui cuaapoM. Teopis pynkiionansaux cuctem I1.K. AHoxiHa.

Jlimepamypa

1. ®izionorisa moauHU 1 TBapuH ((i31070TisI HEPBOBOI, M’SI30BOI 1 CEHCOPHUX
CHUCTEM): MIAPYYHUK: I CcTyA. Buil. HaBy. 3akia. / M. 1O. Knesens, B. B.
Manbko, M. O. I'anpkis, Ta iH. — JIpBiB : JIHY imeni IBana ®panka, 2011. — c.
312.

2. Yaituenko .M., Hu6enko B.O., Cokyp B.Jl. ®izionoris aroguHu 1 TBapHUH
HiAPYYHUK JUTIs CTY 1. 010J1. CTIell. BUI. HaBY. 3aki.. - K. : Buma mkomna, 2003. -
464 c.

3. ®izionoris: Kopotkuit kypc : HaBY. mocib. nms men. 1 apmanet. BH3 / B. M.
Mopos Ta iH. ; 3a pen. akag. HAMH VYkpainu, npod. B. M. Mopo3sa, npod. M.
B. HMontyxiBcekoro. - Binanns : Hopa Kawra, 2015. - 406 c.

JlonatkoBa:
®usznonorus yenoseka: B 3-x tomax. Ilep. ¢ anrn../ Ilox pen.. P.Illmunra u
I".'Tesca. — 3-e m3a. — M.: Mup, 2005. — T.1 =323 ¢., T.2 314 ¢c., T.3 — 228 c.

XII. ®I1310J10I'TA POCJIMH
dizionoris pocauHHOT KIITUHU. CTPYKTYpHI KOMIIOHEHTH POCITUHHUX KJTITHH.
Oo6omonka 1 11 3Ha4YeHHS 7151 (i31070TTYHUX BIACTUBOCTEH KIITUHU. MIKKITITHHHI
3B's13ku. KommapTmeHTalisi KaTadiTUYHUX CHUCTEM Ta MeTa0omiuHuX (OHIIB
MPOTOILIACTA SIK OJMH 3 MEXaH13MIB PEryJisiiii KJIITHHHOTO OOMIHY.
Boanuii pexxum pocnuH. PocnuHHa KiIiTHHA sIK OCMOTUYHA cucTema. [loHsATTS
npo OCMOTHYHMM moTeHmiaa. CrtaHn Boau B  KiiThHI. [lornmumHaHHS 1
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TPaHCMOPTYBaHHS BOAM B pociuHi. TpaHcmipamis 1 1i (i3i0J0TiuHEe 3HAYCHHS.
B3aeM03B's130k BOAHOTO pexkumy 3 (hi310JIOTITYHUMH Mporecamu. BogHuit pexxum
PI3HUX €KOJIOTIYHUX TPYI POCIIHH.

®otocuntes. [louarts npo porocunreTnuny ogunuito. Gortocuctemu I ta II,
ix ckmany Tta QyHkoii. POTOXIMIYHI peakiiiiHi ueHTpu. [lepBuHHI mnpouecu
¢orocunTesy. DOTOIHAYKOBAHI OKHCHO-BIIHOBHI MpPOLIECH  IEPETBOPECHHS
KOMIIOHEHTIB  €JIEKTPOHTPAHCIIOPTHOrO  JaHIora. ['a3000MiH Ta  LMKA
neperBopenHs CO2 B mporeci ¢porocuntedy. llnsxu dikcamii CO2 B pocIuHHUX
opranidmax. ®oroguxanusa. C3 ta C4 — tunu dorocunte’y. CAM-dotocuntes.
dotocuHTe3 Ta O10MPOAYKTUBHICTH. EBOMIOIIS PoTOTpOii.

JuxanHd 1 OpoiiHHA. 3B'A30K MK aepoOHOI0 1 aHaepoOHO0 ha3zamMu TUXaHHS.
HNuxansauit koedimient. Jlokanizaiis nporeciB AMXaHHs B KJIITUHAX.

®depmentHi cuctemu auxaHHA. [lnsixu mepeTBOpeHHS CyOCTpaTiB TpH
auxaHHi. XiMI3M Tiikodizy 1 mukiay Kpebca. EnekTpoHTpaHCHOPTHMI JaHIOT
JUXaHHS. AJTbTepHATUBHI NIUISIXU JTUXAHHS.

KopeneBe kuBneHHs pociuH. Jlis KOpeHeBOoi CHCTeM 1 TPOJYKTIB
KUTTEISIIBHOCTI MIKPOOPTraHi3MiB Ha IPYHTH, I'PYHTOBTOMA. AJleyonaris 1 poJib
KOpEHEBUX BHUJILJICHb. AKTHUBHE 1 TNacHMBHE TMOIJIMHAHHA 10HIB. ®akTopu, sKi
BIUIMBAIOTh HA PYX 1 XapaKTep PO3MOJiIy MiHEpaIbHUX EJICMEHTIB Y POCIUHHOMY
opraHizmi. BropuHHe BuUKOpucTaHHs (peyTwiizallis) eaeMeHTiB. Poias Mikopusm 1
OakTepio3s B IKHMBJICHHI pociauH. @Di310JI0TiS a30THOTO JKHUBJIICHHS POCIIHH.
dizio0T19HA POJIH MAKPO 1 MIKPOEJIEMEHTIB Ta X MeTaboi3arisl.

Pict 1 po3BUTOK pociuH. 3arajibHi YSBJICHHS MPO PICT 1 PO3BUTOK POCIHH.
[HTETpanbHICTh MPOIECIB POCTY 1 PO3BUTKY, PIBHI BUBUCHHS, MOJei. Tumm
perymsnii (TpodiuHa, GiToropmoHanbHa, eleKTpodi3iosoriyHa i TeHHa) IMPOoIeCiB
pocty 1 po3BUTKY pociuH. OHTOreHe3 KIITHHU. OHTOT€HE3 BHINUX POCIHUH.
BryTtpimHi dakTopu pocTy 1 po3BUTKY pocCiauH. BruimB cBiTia i TemIepaTypu Ha
nporiecu pocTy 1 po3BUTKy pociuH. I[llmsxu perymsamii pocty, pO3BUTKY 1
IPOJIYKTUBHOCTI POCJIMH. POCTOB1 pyXu pOCIIHH.

dizionoris criikocTi pocnuH. CTpec, amanTarlis, akjiiMarlis, aKkiiMaTha3aris i
rOMEOCTa3 POCIMHHOTO opraHizmMy. CTIMKICTh POCIHMH SIK pPE3yJabTaT IMPOIIECiB
apanrtamii. Knacudikamis ctpecopiB. CurHaiabHi CUCTEMH pociuH. Ponbs OiIKiB
TEIUIOBOTO IIOKY B akmiMmaiii pociuH no fii crpecopiB. [loHATTs mpo
diToanekcuan. AKTHBHI (OpMH KHCHIO Ta OKCHIHUWA CTpec Tpu il
HECTIPUATIUBUX (DAKTOPIB TOBKLILIA.

@i310710T14YHI OCHOBM OXOPOHH POCIUHHOTO CBITY 1 ONTHUMI3aIlisi CTaHy
NOBKULISA. BukopucTanHs gocsarHeHb (ITOOIOTEXHOJOTT JJIsg  IiABHINCHHS
MPOAYKIIIHHOTO MPOIECY Y POCITHH.

JIimepamypa

1. Mycieako M.M. ®iziomnorist pociun: miapydnuk. — K., «JIubine», 2005. — 808 c.
2. IMTanrora O.0., OapxoBuu O.I1. Anatomis pociaun. — K., «Paga», 2009. — 271c.
3. Tepex O.I., IMayna O.1. PicT 1 po3Butok pociun — JIbBiB: Bua-Bo JIbBiBCbKOTO
yHiBepcuteTy. — 2011. — 328 c.
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Kpurepii oniHloBaHHS BiANoOBigi

PiBensn
JIOCSATHEHD,

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

Orinka 3a HamioHaabHOMO mKanoro (National grade)

CK3aMCH

90 - 100

Ominka
> CKTC/ECTS

Bigminno
BinmoBigi Ha TMTaHHS €K3aMEHAIITHOrO OUIeTy IOBHI,
BYACHI, pamioHalbHI, TPYHTOBHI, JOriuHi. AOITYypieHT nae
BU3HAYEHHS OCHOBHUX OIOJIOTIUHHMX ITOHSTH, MOXKE iX IMOSICHUTH 1
HABOJIUTh TPHUKJIAAM, IIJ Yac BIAMOBIAI HE JOIMYCKAa€ MOMUIIOK.
Hobpe urOCTpy€e 3B’SI3KM 1 3@JEKHOCTI MDK O10JOTTYHUMU
sBunamMu. Bososiie 3HaHHSAMH 3 MOHOTpaIIHOT JTiTepaTypH.

82 -89

Hyxe noope
BinmoBial Ha mMuUTaHHS €K3aMeHalliHOro OUIeTy MOBHI, IPYHTOBHI,
JOTiYHi, BYacHl. AOITYpI€EHT Ja€ BH3HAUEHHS OCHOBHUX
010JIOT1YHUX TIOHATH, MOXKE 1X MTOSICHUTH 1 HABOJIUTD MPUKIIA]TH, TIiT]
yac BIAMOBIAI JOMYyCKae HE3HAYHI HETOYHOCTI YW HE Tpyoil
¢dakTuuni moMunku. JloOpe UIIOCTpye 3B’SA3KU 1 3aJIeXKHOCTI MK
010JIOTTYHUMH SIBUILIAMH.

74 -81

oope
BinmoBial Ha MUTaHHS €K3aMeHaliifHOro OUIeTy MOBHI, IPYHTOBHI,
JOTTYHI, BYacHIL. AOITYypieHT Jga€ BHU3HAYCHHS OCHOBHHX
010JIOT1YHUX TIOHATH, MOXKE 1X MOSICHUTH 1 HABOJIUTD MPUKIIAIH, i
4ac BiMOBII TOTyCKAa€ HETOYHOCTI ur (pakTu4H1 moMuiku. JJoope
UTFOCTPYE 3B’SI3KH 1 3aICKHOCTI MDK O10JIOTIYHUMHU SIBUIIIAMHU.

64 - 73

3a10BiJIbHO

BiamoBini Ha muTaHHSA eK3aMEHaIIHHOTO OUIeTy He TOBHI, JEIIO0
MopylIieHa JIOoTika Ta apryMeHramis. AOITypieHT HaBOIUTh
BU3HAYCHHS OCHOBHUX OIOJIOTIYHMX TOHATh, NMPH iX IMOSCHEHHI
JOIYCKA€e TOMMJIKH, HE HABOJIUTh TMPHUKIAIIB. 3arajioM ycyBae
MOMMJIKH, OJIHAK HE JIa€ IMOBHUX BINMOBIZCH HA 3ayBakeHHs. [Ipu
UTFOCTpYBaHHI HAWCYTTEBIUX 3B’S3KIB 1 3aJCKHOCTEH MDK
010JIOTTYHUMH SIBUIIAMH JIONYCKAETHCS HE3HAYHUX TTOMHIIOK.

60 — 63

JocTaTHbO (32/10BIJILHO)
(SUFFICIENT)— BukoHaHHsI BiANOBiJa€ MiHIMAIBHIM KPUTEPIsIM

BinmoBiai Ha mMUTaHHA €K3aMEHALIHHOTO OLIETy HE MOBHI, AEIIO0
nopyileHa Jorika Ta aprymeHranis. AOITypi€eHT HaBOAUTH
BU3HAYCHHS OCHOBHHUX OIOJIOTIYHMX TOHSTh, NMPH iX IMOSCHEHHI
JOIYCKa€e TMOMUIIKMA, HE HABOJUTH HPHUKIAIIB. 3arajioM YCyBae
TIOMUJIKH, OJIHAK HE JIa€ MOBHMX BIAMOBiJEH Ha 3ayBakeHHs. [Ipu
UTIOCTPYBaHHI HAHCYTTEBINX 3B’A3KIB 1 3aJIKHOCTEH MDK
010JI0TIYHUMH SBUIIAMU JOMYCKAETHCS HE3HAYHUX MOMUIIOK.

FX

He3anoBisibHO

Binnosinl Ha nMuTaHHS €K3aMeHaliifHOro OiIeTy He IMOBHI,
NOBEpPXHEBI Ta (QparMeHTapHi. BiacyTHs Oynb-ska Jorika Ta
MOCIIIOBHICTh Y BiAMoBifi. Ha okpemi nutaHHs eK3aMeHaIliifHOTO
Oiery aOiTypi€eHT BiIMOBIISETbCS BIINOBIIATH. AOITYpi€HT He
MOXKE€ HaBECTH BHU3HAUEHHS (YHIAMEHTAIbHUX OIOJOTIUHUX
HNOHATh Ta TOSACHUTH iX cyTb. He Moxe Ha3Batu Ta
OPOUTIOCTPYBAaTH HANCYTTEBINI 3B’A3KM 1 3aJEKHOCTI MDK
010JIOTIYHUMH SIBUILIAMH.
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