MIHICTEPCTBO OCBITH | HAYKH YKPAIHH
JIBH3 «Yxropoacskuii HauioHaJILHHR YHIBEPCHTETY

[puiimansHa KoMmicis

3ATBEP/DKYIO

["o510Ba NpHItMATBHOT KOMICIT

2024 p.

[TPOI'PAMA

$haxoBOro BCTYIHOro BUIIPoOYBaHHS i3 CELIANBHOCT] Ul BCTYIIHHKIB HA HAaBYAHHS

s 3206yTTs OC marictp 3a cneniansHocTamu 014.05 «Cepenna ocsita. biosoris
Ta 370poB’ s moauHu» 1 091 «biosnoria Ta GioxiMiny (Ha ocHOBI 31006yTOrO
OCBITHBOI'O CTYNeHs «baKanaspy, OCBITHBOIO CTYNEHS «MaricTp», OCBITHLO-

KBamQiKafHOro piBHA «Crewianicm)

PO3POBJIEHO

[IpeameTHOO  KOMici€l0 31  CHELIATBHOCTEH
014.05 «Cepeans ocsita. Bionoria Ta 310pos’sa
moauum» i 091 «Bionoris Ta Gloximis»

I"'onosa komicii gou. Muxaino BAKEPHUY

Yxropon — 2024




[Tporpama ¢axoBoro BeTynHoro BUNpoGoByBaHHs s ocib, fKi BCTYNaloTh
Ha naspyanus s 3000y OC marictp 3a cnewiansHoctamu 014,058 «Cepeans

ocita. bionoris Ta 3a0pos’s moaunu» i 091  «bionorin Tta  Gioximian

Pospobnukn:

acunens S1.C., kanauaar GioNOrYHHAX HAYK, AOLEHT, AeKaH 6ionoriyHoro
daxynsTery, AoueHT kadeapu GoTaHIKH,

Bakepuu M.M., kaumugar GionoriuHHX Hayk, JOLEHT, 3aB. KadeapH
reHeTHKH, dizionorii pocauH i MikpoOioaorii;

®ensbaba-Knymmua JLM., noktop GionoriuHux Hayk, npodecop, 3as.
kadeapu 6oTaHIKH;

Cumouko B.B., kauampar GionoriyHmMx Hayk, AOLEHT, 3aB. Kadeapw
IUIO00BOYIBHHIITBA | BHHOIPAJapCTBa;

Mipytenko B.B., kanaunar 6ionoriYyHHX Hayk, JOLEHT, 3aB. KadeapH
eHTOMOJIOr] 1 30epexkenHs 610pI3HOMAHITTS;

Kyprak @.®., kauauaar 6ionorivHUX HayK, IOUEHT, 3aB. KadeIpH 300710111,
Kpusuosa M.B. noktop Gionoriunux Hayk, npodecop, npodecop kadeapu

reHeTHKH, (izionorii pocauH i Mikpobiosnorii.

CxBasleHO HAYKOBO-METOAMYHOIO KOMICi€io 6i010ri9Horo (axyabrery

nportokos Ne Y min«23.08 2024 p. /
/7" Awuapiii TAMOP

01082 HAYKOBO-METOAHYHOI KOMICIT
v
o

)



1. MOSACHIOBAJIBHA 3AIIUCKA

[Iporpama ¢axoBOoro BCTYNMHOrO0 BUMPOOYBaHHS MJisi BCTYMHUKIB HA HaBYaHHA 3a
crierianbHOCTAMH 014.05 Cepenns ocBita. bionorisa Ta 3mopoB’s moauau, 091 bionoris ta
O1oximisi (Ha OCHOBI 3700yTOrO OCBITHBOTO CTYIIEHS «0OakanaBp», OCBITHBOIO CTYIEHS
«MaricTp,», OCBITHbO-KBa1(PIKALIITHOTO PIBHS «CHEIIATICT») CKIIaJeHa YBIAMOBIIHOCTI J0
HOpMaTUBHUX JoKyceHTiB MOH Vkpainm momo peamizaiii posioxeHb bomoHCBKOT
JieKapallii B CHCTeMi BHUIINOi OCBITH Ta 3TiAHO PEKOMEHJaIlii, 3aTBEPKCHUX HaKa3aMH
MinicTepcTBa ocBiTH 1 Hayku Ykpainu Bia 23 ciunsa 2004 poky 3a Ne 48, Bin 20 K0BTHS
2004 poxky 3a Ne 812, Binx 20 ciuns 2005 poxy 3a Ne 30 Bix 30 rpynns 2005 poky 3a Ne 774.

[Iporpama ckiajeHa 3a HaBYAJIBHUMH MPOrpaMaMH OCHOBHUX HOPMAaTHBHHUX
dbyHIaMEHTaIbHUX TUCLMIUIIH, 3aTBep/keHUMH Pimennsmu Buenoi Pamu Gionoriuynoro
(bakynpTeTy 1 MICTUTh NIEPEIIK MUTaHb, 3HAHHA SIKUX € 000B’A3KOBHUM JJI BCTYIMTHUKIB Ha
HaBuYaHHs 3a criemianbHocTsIMU 014.05 Cepennst ocBiTta. biojoris Ta 3q0poB’s mroaunan, 091
biosorist Ta GioxiMis

BiamosigHo 70 11bOT0, yKiIaJa4i BU3HAYUIM 32 JOLIIbHE BKIOYUTH J0 IPOrpamMu
HalBaXJIMBIII  3araJiIbHOTEOPETUYHI MHUTaHHSA 3 yCiX OIONOrIYHMX  JUCIUILIIH,
nepea0aYeHNX HaBYAIBHUMH IuTaHamMu 31 cneriaasbHocTed 014.05 Cepennst ocBita.
biomoris Ta 3mopoB’s mroaumnu, 091 biosjoris ta 6ioXiMmis y TO€IHAHHI 3 1HIIUMHU
CHEIIaIbHOCTAMH, SIKI (OPMYIOTh (PyHAaMEHT O10JIOT1YHUX 3HaHb. [Ipu IboMyBpaxoBaHo
cnernudiky KOXKXHOT JUCIUIUTIHA, MUKIPEIMETHI 3B’SI3KM Ta PEriOHaJIbHI 0COOIMBOCTI
baopu 1 daynu VYkpaiHu, a TakoX Te, IO €K3aMEH Ma€ BIJMOBIAATH BUMOTaM
Bononcbkoro mpotiecy.

Meta BCTyNHOro BHNPOOYBAHHSl MOJSTae y 3°CyBaHHI pPIBHA TEOPETHUUHUX
3HaHb 1 MPAKTUYHUX YMiHb 1 HaBHYOK, HEOOXIHWUX MJi1 ONAaHyBaHHS HOPMATHUBHUX 1
BapiaTUBHUX AMCLUMIUIIH 3a MPOrpaMol0 MiAroToBKH ¢axiBusg 3a creuiaibHicTio 091
«biomorisi».

Bumoru g0 3ai0HocTeid i miaroromiieHocTi aditypienTiB. [[ns ycminHOTrO
3aCBOEHHS TUCHUIUIIH TIepe0aueHUX HABYAIHHUM IJIAHOM JIJIsl MATOTOBKH 32 OCBITHIM
cTtyneHeM «Marictp» aliTypleHTH TOBMHHI MaTh 0a30By BHIIY OCBITY 3a 3a
cnerianpHOCTIMA (014.05 Cepennst ocita. bionoris ta 3g0poB’s moauau, 091 bionoris
Ta OloXiMisfi y TO€IHAHHI 3 IHIIMMU CHEUiaJbHOCTSAMH, SKi (QOpMYIOTh (yHIAMEHT
010JIOTIYHMX 3HAHB Ta 3A10HOCTI O OBOJIOJAIHHS 3HAHHSMHU, YMIHHSIMH 1 HaBUYKAMHU B
raysi biosorii.

AOGITYpi€HT miJ yac eK3aMeHy MOBHHEH MOKa3aTH:

- TIIMO0KE PO3YMIHHS TEOPETUIHUX OCHOB O10JI0T11;

- BMIHHSI TIO€JJHYBaTH 3arajbHi 1 CHeliadbHiI O10JIOT14HI TPOIIECH, aHaJi3yBaTH
(hakTUYHUI MaTepiai 3 TOTO YU 1HIIOTO MUTAHHS;

- BUIbHE BOJIOAIHHS HAyKOBOIO TEPMIHOJIOTIEI0, 3HAHHS TAKCOHOMIYHUX OJWHUIh
BCiX mapctB 0ioTH Ta (HaKTUYHOrO Marepiasly Hpu MOsSICHEeHHI OyaoBHM 1 (yHKii
IIIJTICHOTO OpraHi3My abo HOro OKpeMHX OpTaHiB.

XapakTepucTiUKa 3MiCcTy POrpamMu.

3MiCT mporpamMu CTPYKTYpOBaHHMU 3a AMCHMUILUTIHAMH, SIKI BXOASTH IO MPOTPAMH
MiAroTOBKU (axiBIiB OCBITHROTO cTymeHs «bakamaBp» 3a cnemianpHOCTsIMU 014.05
Cepenns ocsita. bionoris ta 370poB’s moauau, 091 Bionoris ta 6ioximis. Ilo koxHIN
JTUCIUILTIHI HaBEJICHI TeMH, SIKi PO3KPUBAIOTH 3MICT ITUX JUCITUILTIH.

2. TEPEJIK ®AXOBUX HABYAJBHUX IUCHUILJIIH, 3 SAKHUX
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MNPOBOJAUTHCA BCTYINHE BUITPOBYBAHHSA

Teopis eBomronii, boranika, 3oooris, 3aragbHa HUTONOTIS, ['icTonoriss, AHaToMis
pociuH, Dizionoris Ta Oloximis pociuH, AHartoMmis TtoauHH, Di310JIOTisS JOJAUHH 1
TBapuH, biloyioris 1HAWBIAYaTbHOTO PO3BUTKY, Bipycosorisa, bioximisa, Panio6iomnoris,
Mikpo6ionorisa, Imynonoris, ['eneruxka, Momnekynsapua Oionoris, biodizuka, Exonoris,
bioTexnomoris.

3. TEMU HABYAJIBHOI'O MATEPIAJIY TA OPIEHTOBHUH
IHEPEJIIK IIMTAHDb

1. Teopis eBoJaro1Iii.

[cTopis pO3BUTKY €BOJIOIIWHUX TOTJISAAIB. YSBIEGHHS TMPO PO3BUTOK KHUBOI
MPUPOIM B JOMApBIHIBCbKUU mepiofa. EBomromiiiHi imei B aHTHYHMA TIepion,
CepenenboBiuus Ta B enoxy BiapomkeHHs. 3apoKeHHs 1 PO3BUTOK OOTaHIKH, 300JI0T11
Ta Oiojorii po3BUTKY 1 iX poib y (OpMyBaHHI ifei PO3BUTKY IPHUPOIH. BUHHKHEHHS
eposoniitaux mnornsafaie y XVII cr. - mepmiit monosuni XIX cr. KpeamioHizm,
TpaHchopmizM, TpedopMi3M 1 ernireHe3 sk CnoMoOu MePIInX y3arajJbHEeHb B O10JOTTYHUX
HayKax, 10 OyJIu BUPA30M i/1ei pO3BUTKY.

Epomoniitae Buenns XK. B. Jlamapka. Moro ysBiueHHS 1po IpHpoy eBONFONLiI, ii
MPUYMHUA 1 MeXaHi3M TposiBy. Jlamapk mOpo TPOrpecuBHY 1 aJanTUBHY €BOJIOLIIO.
MexaHi3M BIUIMBY YMOB C€peIOBUIIIA HAa OpraHi3Mu, HAOyBaHHS O3HaK1 iX CMaJIKyBaHHS.
Omuinka Buenns JK.b. Jlamapxka.

EBomromiiine Buenns Y. Jlapsina. IlepenymoBu BUHUKHEHHS BYeHHS. JKUTTS 1
HaykoBa JisnpHICTE Y. JlapBiHa. OCHOBHI TMOJIO)KEHHSI BUYEHHS INIPO  €BOJIOLIIO
OpraHigyHOTO CBiTY, IO BHKIaAcHI y kHuU31 "lloxomkenHns suaiB". Po3Burok imei
eBoyrolii B HacTynHux mnpausx Jlapsina. Ominka BueHHs Y. JlapBiHa, MPHUHIIMIIOBI
B1JIMIHHOCTI JIapBIHI3HY BiJ JJaMapKi3My.

Po3BHUTOK €BOMIOLIMHUX BUYCHb B MICISAApBIHIBChKUN mepioA. Juckycii HaBKOJIO
BueHHs [lapBiHa. BuHMKHEHHS Tewill B AapBiHI3MI: KJIACHUYHUN JapBiHI3M, JaMapKo-
napBiHi3M, HeoAapBiHi3M. OCHOBHI HampsIMKA pPO3pPOOKH  E€BOJIIOI[IHHUX BYEHB!
(bIIOTEHEeTUYHMM, eKOJIOTIYHHMM, eKkcrnepuMeHTanbHul. Heomamapkizam sk HOBe
€BOJIIOIIIITHE BUEHHS, Horo kputuka. Ponb gapBiHi3My B mporpeci 6iojorii. BUHUKHEHHS
1 ¢opMyBaHHA TE€HETUKH Ta ii POJb B JAJBIIOMY BJIOCKOHAJCHHI JapBiHI3MY, CHHTE3
TEHETUKH 1 JapBiHI3MY. ['€HEeTHYHWI aHTHIAPBIHI3M, MOJOJAHHS MOTO0 HEMOTIKIB 1
BUHUKHEHHS Cy4aCHOTO €BOJIIOLIHOTO BUCHHS.

Opraniuna eBosonis sk 00'ekTuBHUH nporiec. Opranizaiis KUTTS 1 HOro OCHOBHI
xapakTepucTuku. OCHOBHI BIACTUBOCTI JKUTTS: JUCKPETHICTh 1IUIICHICTh, KOHBApiaHTHA
penymiikaiig. ['eoxiMidyHa pojb KUTTSA Ha 3emMiii: OI0TUYHUN TMOTEHIlIaN, TUCK >KUTTS.
EBomronist Ik yMOBa iICHYBaHHS KHUTTS Ha 3eMIIi.

CuctemHICTh 1 Opra”izoBaHIiCTh >XKUTTS. OCHOBHI pIBHI OpraHizamii XHWTTS:

MOJICKYJISIPHO-T€HETUYHUHN, OHTOT€HETUYHUMN, MOMYJAiNHO-BUIOBU,

MK HUMH. KpyrooOir pedoBuH 1 eHeprii 61ochepu K CBITYECHHS €THOCTI KHUTTH.

OcHOBHI pucCH 1 eramu €BONIOIIi XKUTTS Ha 3emili. 3arajbHi BiOMOCTI PO
reoxpoHojoriro 3emuti. [lepenyMoBu 1 eTanmy BUHUKHEHHS XKUTTSA: XIMIYHA €BOJIIOILIS,
MOYaTKOBI eTanu OioJOTiYHOTO OOMiHY, BHHHMKHEHHS NPOTOOIOHTIB. IHII rimoresn
BUHUKHEHHS XUTTs. OCHOBHI IIJISIXY Ta €TANX €BOJIIOIIIT POCIIMH 1 TBAPHH.
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MeTtonu BUBYEHHSI €BOOLIT. OCHOBHI METOAM BUBUYEHHS €BOJIOLIHHOTOMPOIIECY.
Meroa naneonToiorii, 0ioreorpadii, Mopdosiorii; eMOpioorii, CHCTEeMaTUKH, TEHETHUKH,
MOJICKYJISIpHOI OioJiorii, ¢izionorii, 6ioxiMii Ta iHmMMX HaykK. OCOOIMBOCTI BHBYCHHS
MIKpPO- 1 MakpoeBoJtoilii. KoMIiiekCHuM miaxijg 10 BUBYEHHS €BOJIOLIII.

Buenns mnpo wikpoeBomioifo. BUHUKHEHHS BYEHHS IMIPO MIiKPOEBOJIIOINIIO.
[TonsatTs mikpoeBomrolii. OcoOIUBOCTI BUBUEHHS MIKPOEBOJIOL{, TOJOBHI 3aBAaHHS 1
METOJIH, 3HAYCHHS JJII PO3BUTKY €BOJIOIIIMHOTO BUCHHSI.

Enemenrapna onuHUIA, €BOJIOUIMHUNA Matepiai, sBUIIE Ta (aKTOpU €BOJIIOLIII.
[Tomynsiiist Ak exemMeHTapHa OAUHUI €BOJoLil. OCHOBHI XapaKTePUCTUKHU MOMYJIALIMN K
€KOJIOTO-T€HETUYHOI CUCTEMH.

['eHeTHYHI OCHOBHM €BOJIIOINI: MIHJIMBICT, - TEHOTHIIOBA 1 TapaTUIOBa SK
€JIEMEHTApHUI €BOJIOUIMHMM MaTepias. MyTtauiiHuid mpouec 1 KOMOIHaTopHka Ta ix
ponb B eBomoiii. Poibk cepenoBuina y MiHIUBOCTI, MOHSATTS HOPMHU peakilii, T€HOTHII,
¢denotun. Ilonarts mpo reHodoHn momymsamii Ta MoOUTI3amiHUN (QOHI CHagKoBOi
MIHJIUBOCTI. DaKTOpH, IO PEryTIOITh TEHETUYHI MPOIECH, K MEPEIYyMOBH €BOJIOLIII.
3MiHa TEHOTUIIOBOTO CKJIAay TMOMNyJslii - eJeMEHTapHe eBOJIOIIHHE SBUIIIE.
EnemenTapni akTopu €BOJIOIT: MyTallliiHUI TIpoLIeC, MOMYJISIIAHI XBUJI, 1305114, iX
MPUPOIA, OCOOIMBOCTI MPOSIBY Ta 3HAYEHHS JJIS MPOIIECY €BOJIIOIIII.

[Tpupoauumii 106ip K pymIiiHA 1 CIPSIMOBYIOYA CHUJIA €BOJIIOLIII.

[lepenymoBu nii mpuUpOAHOTO A00OPY: TETEPOreHHICTh OCOOWH, MpOorpecis
PO3MHOKEHHA, 0OpoThOa 3a icHyBaHHS. Bu3HaueHHd NOHATTA "mpuponHuid 100ip".
O6'extH 1 cdhepa aii mpupoanoro nobdopy. [puknaau nii nodopy. [IpoBigHa pons 1060py
Yy BUHMKHEHHI HOBUX O3HaK, Horo e(peKTUBHICTb 1 MIBUIKICTb. MexaHi3M ii A000py B
MOMYJIAIISAX, MOr0 CTATUCTHUHUN XapakTtep. OCHOBHI (OpMHU 1 HANPSIMKK TPHUPOIHOTO
no0opy: cTalLIi3younid, pymiiHui 1 JU3pYNTUBHUM; 1HIIT (OPMU MPUPOAHOTO A0OOPY.
CrareBuit 100ip. [HAMBITyaIbHUI 1 TpynIOBUH 1061p. TBOpUA posib MPUPOTHOTO AOOODPY.

BunukHeHHs ajmanTaiid sK pe3yabTar Al mpupogHoro gobopy. Mexanizm
BUHUKHEHHs afantaiii. [Ipuxmanu amanramiii. Knacudikamis amanramiii. Koaganrarii,
MPUKIAIM KOoaJamnTaiii B ekocucremax. BigHocHME XapakTep amanTaliiid, mpoOsiema
OpraHivyHO1 JOLIBHOCTI.

Buenns mpo Bua 1 BUAOYTBOpPeHHS. ICTOpis pPO3BUTKY KOHIEMIT BHUAY, SIK
TeHEeTUYHO 3aMKHYTOI cucteMu. Kpurepii Buay. LlimicHicTs Buay, ii mpupona i MexaHi3m
miaTpuMku. PeanbHicTs Buay. HepiBHOLIHHICTH BUAY B pI3HMX TakcoHax. CTpyKTypa
BUIy SK pe3ynabTaT eBomomii. Bum sk cucrema. Bunm sk eram, oguHHMIS 1 Mmipa
CBOJIIOIIIITHOTO TIpoliecy. BHIOYTBOpPEHHS - JDKEpENI0 BUHUKHEHHS 0OaraTOMaHITHOCTI
xuBo1 mpupomu. Illnaxu 1 crmocoOu BumoyTBOpeHHs. [IpuKiiagm BHUIOYTBOPCHHS.
Anonatpu4He 1 CHHNATPUYHE BUAOYTBOPEHHA. [10pmaoreHHe BUAOYTBOpeHHS. Poib
¢inernyne BUAOYTBOpeHHA. [IpuHIIMI 3aCHOBHUKA 1 BUAOYTBOPEHHS. 3HAYECHHS 130JIA1I1
y BUJIOYTBOPEHHI.

[Tpobmemu wmakpoeBostonii. EBomtoriss oHTOreHe3y. 3araibHi YSBJICHHS PO
OHTOTEHE3 PI3HUX TPYyN OpraHi3MiB i cnernudika oro epomomii. [limicHICTD 1 CTIHKICTh
OHTOT€HEe3y, OHTOreHeTHuHi audepeHmialii, kopemsmii 1 koopauHarii. CTamiiiHICTh
OHTOTEHe3y, eBoolis craxii. EmOpioHizaiist oHTOreHe3y, HEOTEeHis, (eTamizamis.
ABTOHOMI3AIliA K TTOCUJICHHS CTIMKOCTI OHTOreHe3y B (ioreHesi. OHTOreHe3 - OCHOBA
¢dinorene3y. Buenns npo ¢izemOpiorene3u. BueHHs mpopekamiTymsaiii 1 Horo cydacHa
iHTepIpeTaris.
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EBomtomist opraniB 1 ¢yHkmii. L{imicHiCcTh opraHi3My 1 BiJHOCHa aBTOHOMHICTH
Horo OpraHiB. [IepenymoBu (1I0reHETHYHHUX IIEPETBOPEHD Oprais:
MYJIbTH(QYHKIIIOHABHICTE 1 KUIbKICHI 3MiHH (PyHKIIHA. CTocoOM MepeTBOPEHHSI OPTaHiB i
GyHKUINA: TOCWIEHHS a0o 1mocialieHHs TrOJIOBHOT (YyHKUIi, mojdiMepu3amis 1
OJIITOMEpH3allisl OpraHiB Ta KOHIEHTpalisd (YHKIIH, 3MEHIICHHS 130UIbIICHHS YHCIIa
dbyHKIi#, po3aineHHs QyHKIN 1 opraHiB, 3MiHa (yHKIH. B3aeMo3B's130k mepeTBOpeHHS
opraiB y (uioresesi: 3amillleHHS OpraHiB 1 QyHKIiH, rerepoOaTMis, KOMIIEHCAIIs.
[IpyrumHu 1 MeXaHI3MHU pyAUMEHTAaIlli 1 peayKIlii opraHiB. ATaBi3Mu. TeMmu €BOJFOITIT
OprasiB 1 yHKIIIH.

EBomtomist  dinorenernunux rpyn. OcHoBHI dopmu  dinorenesy: Qirerrnana
€BOJTIONISI, JMBEPTCHINISI, KOHBEPreHINs 1 Mmapajnemi3M. [0JIOBHI HampsMKH €BOJIOMIT
(1IOTeHEeTHYHUX TPYIL: ajloreHe3, aporeHes. TemMnu eBOdIOLIi Ipym: KpUTepii MBUIKOCTI
€BOJTIONIT, TeMITn (POPMOTBOPEHHS, PaNTOBE BUIAOYTBOpPEHHS. DIJTOTCHETHYHI PEITIKTH 1
TYIUKU €BOJIIOLII, BUMHUpaHHA rpyn 1 Horo npuuuHH. Ilomidimis 1 mMoHodumis B
MMOXO/IKEHH1 TakCoHiB. [IpaBuia eBoromii rpym:

HE3BOPOTHICTh  €BOJIONII, TPOTrPEeCcyrodoi creriaiizamii, IOXOKEHHS BiJ
Hecrneliaai30BaHuX MPeIKiB, aJaNTUBHOI pajianii, 4epryBaHHs TOJIOBHUX HaNpSMKiB
€BOJTIONI, TOCUJICHHS IHTETpaIlii 010JIOTIYHUX CHUCTEM.

EBomoniitnuii  mpouec. [lonsTrs mporpecy 1 #oro kputepii. Knacudikaiis
HaIpsSIMKIB TIpOTpecy: HEOOMEKEHHM, OIlOJIOTIYHUN TpymoBUi, OIOTEXHIYHUH, iX
XapaKTePUCTUKA, KPHUTEpii 1 CIIBBIIHOIICHHA. B3aeMO3B'I30K pI3HUX HAMpPSIMKIB
MIPOrPECUBHOI €BOJTIOLL].

[ToxomkeHHsS 1 €BOJIOIS JIFOAMHU. BUHUKHEHHS JIOJICTBA SK €Tall 4aCTKOBHX
€BOJIIOIIITHUX MEPETBOPEHb B TBAPUHHOMY CBITi. MicIle JIIOMHU BCHUCTEMI TBAPUHHOTO
cBity. [lani Oiomorii mpo TBapuHHE TMOXO/KEHHS JIOAWMHHA. DITOreHeTUYHUN P
TBapUHHUX NpeakiB aroauHu. [loxomkenHs pony Homo 1 ocHOBHI eTanu Moro eBOJOLIii:
JIOIMHA yMiJa, MITEKaHTPOMH, HeaHJepTablll, KPOMaHBHOHII. biojoriuHi 1 couianbHi
dakropu eBomrorii moanHu. [Ipobnema mpoOaTHKIBIIMHK JIOJIWHUA PO3YMHOI, TilmoTe3a
MIMPOKOTO MOHOIEHTpU3MY. OCHOBHI €Tany €BOJIIONIl JIIouHN po3yMHOiI. KynbTypHa
eBooIlisl. BuHUKHEHHS 1 (OpMYBaHHS pac JIOJUHU PO3YMHOI, JIOKa3W €IHOCTI pac.
MOKITUBI TUISIXY €BOJTIOIIT JTFOMHN B MaiiOyTHHOMY.

[IpoGnemu 1 mepcneKkTUBH €BOMIOIINHUX BYeHb. CydacHl JUCKyCli B
€BOJIIOIITHOMY BYEHHI HABKOJIO TinmoTe3 'HEAapBiHIBCHKOI'" €BOJIOLII, JIATepaIIbHOTO
MEPEHOCY TEeHIB, MEPEPBHOI PIBHOBATH, CIPSIMOBAHOCTI 1 OOMEXKEHOCTI €BOJIOIIII, poui
HECHaJKOBOI MIHJIMBOCTI, €BOJIOLII BEIMYMHMU reHoma Ta 1H. MoHodimis 1 momidimis.
Cituara eomortisi. CydacHuit canbTarioHiaMm. EBomoriisi 6e3 106opy, abo aBTOESBOJIOLIIS.
EBomrorisi mexani3miB eBomtorii. CriBBIIHOMIEHHSI MIKpO- 1 MaKpOEBOJIOMIT 1 JabIna
po3poOka ix mpoosiem.

3HaueHHs €BOJIIOIMHOIO BYEHHSI. METOMOJOrYHE 1 CBITOIVIAAHE 3HAUYECHHS
€BOJIIOLIHHOTO BYeHHsS. Ponp aHTpomoreHHUX (akTOpiB y €BOJIOLII 1 PO3BUTKY
oiocepu. Ilnsaxu po3poOku OCHOB "KepoBaHO! €BOIONII". 3HAYEHHS EBOJIOIIIHOTO
BUEHHS [UIsl OXOPOHW HABKOJUIIHHOTO CEPEOBUINA IS TPAKTHKU CIITBCHKOTO
rocnogapcTsa. EBororiiiHe BUSHHS -TEOpETHYHA OCHOBA PO3BUTKYO10JIOTI].

AnTponorene3. OcoOnuBe Miclle JIOAUHU B CUCTEMI, TBApUHHOTO CBITY. [Ipeaku
JIOJIMHYU, OCHOBHI eTanu eBoitomii poxy Homo. ®akTopu emomorii i mpadaThKiBIIMHA
moauHu  po3yMmHoi. ['inmore3a mumpokoro eromoneHTpusmy. Ponb mpami B mporeci
dbopmyBanns Homo sapiens. Jludepenmiamis TOIUHA PO3yMHOI Ha pach. MOXIHBI
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IUISIXY €BOJIIOLIT JIFOJIMHU B MalOyTHHOMY.

EBomonis exocucrem. [IpoOnemu, nepcrnekTWBH Ta 3HAYEHHS EBOJIIOLIMHOIO
BueHHs. CydyacHi ysBJICHHS PO €BOMIOLIHHUEN mporiec. MoHodimisi1 momidimis, ciTuacta
esomontist. I[Ipobrmema Buay. CHiBBIAHOMIGHHS MiKpo- 1 MakpoeBouolli. CydacHuit
cajgbpTallloHI3M. EBOMIONIS €BOJIOIIWMHUX MeEXaHI3MIB. METOHOJIOTIYHE 1 CBITOTJISIIHE
3HAYEHHS €BOJIFOI[IHHOTO BUCHHSI.

2. Boranika.

[Ipeamer Ta 3aBmanHs OoTaHiku. KopoTka icTopis OOTaHIKM Ta JOCIHIKESHHS
HIDKYUX pociivH. OCHOBHI HAMPSMKU OOTaHIYHHUX JTOCII1I)KEHb.

Micue OoTaHIYHHUX O0’€KTIB, 1 30KpeMa — BOJIOPOCTEN Ta IpUOIB - y TPaIULIHHUX
Ta Cy4aCHUX CHUCTeMaX OpraHigyHOro CBiTYy. BU3HaueHHS MOHATH POCIMHA, BUIII Ta HIKYI
POCIIMHH, TPUOU. Y SIBJICHHS PO BUAOBE 0AraTcTBO CBITY POCIHH.

OcCHOBU HOMEHKJIATYpU BOJOPOCTEH, rpubiB Ta BHUIIUX POCIHH. MiKHApOIHUN
KOJIeKC 00TaHIYHOT HOMEHKJIATypH. TaKCOHHM Ta TaKCOHOMIYHI KaTeropii, HalWBa KJIMBIIIIi
HOMEHKJIATYpHI IIpaBujia B OOTaHIII.

Bigainym HUKYINX POCIIHH.

3aranpHa XapakTepucTHKa TpuOiB. Pi3HOMaHITHICTH T'puOiB Ha PIBHI BiJUILTIB.
JIlarHOCTUYHI O3HAaKW BIAAUIIB TpUOIB. YSBIEHHS MPO PI3HOMAHITTS MIKOJIOTIYHHX
o0'extiB. ['puOu sk 30ipHa TIpyna BIIAUIB HUXKYHUX TeTepOTPOPIHUX OpraHi3MiB.
Oco0auBocTi rpuOHOT CTpATETii KUTTSL.

OcHOBHI eKojoriyHi Tpynu TpuOiB: camporpodu (TpyHTOBI TpuOM Ta
KCUJIOTPO(U), Mapa3uTu (BHYTPIIIHBOKIITHHHI Ta BHYTPIIIHbOTKaHWHHI, IpuOu GiTO- Ta
300MaTOreHHl, MIKO(QUIbHI Trpubu), cuMOioTpodu (MIKOPHU30YTBOPIOKOUl, JIIXEHI30BaH1
rpubn).

OCHOBHI TaKCOHOMIYHI O3HaKH, L0 BUKOPUCTOBYIOTHCS MpU MOJLII rpubiB Ha
BUIJIIA: TUNU MITOXOHAPIAIBHUX KPUCT, OyJ0Ba MOHAIHHUX CTajdiil, OCOOJUBOCTI
IATOJIOTIi BEreTaTUBHUX KJIITHH, THUIIM BETE€TATUBHOIO TiJIa, XIMIYHUM CKJIa/J IMOKPHUBIB,
TUOM CTaTeBOrO TMPOIECY, THIHM CTaTeBUX CIOPOHOIIEHb, THUIIM HECTATEBOTO
PO3MHOKEHHS, )KUTTEB] IIUKITH.

[TopiBHsUIBHA ~ XapakTepUCTUKAa PI3HUX BIAAUIIB TrpubOiB 32 OCHOBHUMH
TaKCOHOMIYHMMH O3HakaMu. Miciie rpubiB y Cy4acHHX CHUCTEMax OpPTraHIYHOTO CBITY.
EBomroriss mornsaiB Ha BIPOTiAHI POAWHHI 3B'3KM MDK PI3HMMH BIJAUIaMU TPHUOIB:
MopdoJIoTiyHI  Ta  MOJEKyJIspHO-pimoreHeTnyHi cucremMud TpubiB.  bioxiMiuHa,
IIUTOJIOTI9HA Ta MOP(OIOTiuyHA PI3HOMAHITHICTh TPUOIB.

['pnbonozibni opraHi3Mu. AKpa3ioMiKOTOBI Ta MIKCOMIKOTOBI CIIHM30BHKH.
[TceBmorpudu.

AKpa3lOMIKOTOBI ~ CIM30BUKM. JllakpuTW4HI  O3HAaKM  BiIUly. TUNOBUI
MPEICTABHUK - PiJl aKpas3ucC.

CnpaBxHi CIU30BUKH. PI3HOMaHITHICT, Ta MIaKpUTHYHI O3HAKH BIIJIUTY.
OcobmuBocti OymoBu, 6i0J0TIi, POZMHOXKEHHSI Ta €KoJorii. MiKCOMIKOTOBI $IK OJHA 3
rpyn TyOynokpucTaT. XapakTepHi IPeACTaBHUKH - CTEMOHITIC, JTiKorana, QyJiro.

OomikoToBi TpuOH. Pi3HOMaHITHICTF Ta JIAaKPUTUYHI O3HAKU  BIJALTY.
OcobmuBocTti O6ym0BHU, 0i0JIOTIi, PO3MHOKEHHSI Ta ekosorii. Kimac oominetn sk ogHa 3
rpyn TyOymoKpucTaT-cTpaMeHomniaiB. [IpoBigHI mOpSIKkd OOMINETIB — campojerHianbHi
Ta TEPOHOCTIOpPaibHI. XapaKTePUCTHKA TMOPSAIKY CampoJIETHIAIbHUX. XapaKTepHHU
MPEJACTaBHUK - campoJjerHis. CanposieTHIO3W Ta 3aXoau Npo(diIaKTUKH Ta OOpOTHOM 13
campoJyieTHio30M pub. XapakTepucTHKa TNOPSAKY IEpOHOCTOpabHI. XapakTepHi
npeacTaBHUKN — ¢iTtodropa Ta mirazmomapa. 3axoaum OOpoTHOM 13 HECTIPABKHBOIO
OOPOLIHUCTOIO POCOIO.
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[doxiTpuoMikKOTOBI  Ta  JAOIPUHTYJOMIKOTOBI  TICEBAOTPUOM.  3araibHa
XapaKTepUCTUKa BIIAUIIB. XapaKTepHI NPEJCTaBHUKM Ta IiX 3HAYEHHA Yy MPUPOIIL.
Osnaku, OymoBa, TOMMPEHHS Ta 3HAYCHHS HAWXapakKTEPHINIMX MPEICTaBHUKIB
CIIPaBXHIX CIIM30BUKIB Ta OOMIKOTOBUX T'pHOIB.

[Tnazmon10(h10poMIKOTOBI K OAHA 3 rpyl Iutatukpucrar. OcobnuBocTi OyI0BH,
OioJiorii, PO3MHOXKEHHsI, €KOJIOTii. XapaKTepHHM NpencTaBHUK — I1a3Moaiodopa
KamycTssHa. ITOmaToreHHi IUIa3MOAIoPOpOMIIIETH Ta 3aXOoAu OOpPOTHOM 13 HHUMHU.
Oznaky, OymoBa, TMOMIMPEHHSI Ta 3HAYEHHS HaWXapaKTepHIIIUX MPEICTaBHUKIB
M1a3MO/110()OPOMIKOTOBUX CIIM30BUKIB.

XITpUAIOMIKOTOBI TpuOU. Pi3HOMaHITHICT Ta AIaKPUTHYHI O3HAKU BIJALLY.
XiTpUIIOMIKOTOBI SIK IPUMITHBHI MPEICTaBHUKH TJIATUKpUCTAT 3 miamapcTBa CripaBxkHi
rpubu. OcoOauBocTi OynoBH, 010J710Tii, pO3MHOKEHHsSI Ta eKoJjorii. BonHi Ta Ha3zeMH1
XITPIAIOMIKOTOBI. XapaKTepHI MNPEACTaBHUKHU - momidaryc, puzodinid, CHHXITPIyM.
diTomaToreHHi XITPiMIOMIKOTOBI Ta 3axoaw OopoThOu 13 HuMH. O3Haku, Oy/0Ba,
MIOIIMPEHHS Ta 3HaUCHHS HalXapaKTEPHIIINX MPEICTABHUKIB XITPUI1IOMIKOTOBUX IPHOIB.

Bignin 3uromikoroBi. Pi3HOMaHITHICTE Ta JIaKpUTHYHI O3HAKH  BIJILTY.
OcoOaMBOCTI PO3MHOXEHHS, KUTTEBUX LHUKIIIB, CTATEBOrO IPOLECY Ta MOIIMPEHHS.
Knac 3urominern. OCHOBHI MOPSIKA — MYKOpPaJibHi, €HTOMO(MTOpPAbHI, 300IarajibHi.
XapakTepHi MPEICTaBHUKH — MYKOP, PHU3OIYC, MUIOOYItoc, eHToModTopa, 300maryc.
3HayeHHs 3UTOMIKOTOBUX TIpuOIB B MPUPOAl Ta XKUTTI JitoauHU. O3Haku, OyaoBa,
TIOIIMPEHHS Ta 3HaUYCHHS HalXapaKTEPHIIIMX MPEICTABHUKIB 3UTOMIKOTOBUX T'pHOIB.

Bignin I'momepomikoroBi Tpubu. IIoHATTS mpo apOyCKYJISIPHOBE3UKYISIPHY
mikopu3y. Pix Glomus — mommpeHHs Ta 3HAYCHHS.

Cymuacti rpubu. Pi3HOMaHITHICTH Ta MiaKpUTHYHI O3HAKWU Bigaury. bymoma
BETETATUBHUX KIITUH aCKOMIKOTOBUX TpuOiB. OCOOIMBOCTI PO3MHOKEHHS, KUTTEBHX
IIUKJTIB, CTaTeBOrO TMPOIECYy Ta TMOMMUPEHHA. TWUNM CyYMOK Ta TIUTOJOBUX Til
aCKOMIKOTOBHX. YBIIEHHA NMpo aHamopdHi Ta TenoMopdHi ctaaii. [Toain ackoMiKOTOBUX
Ha KJIacH.

Knac CaxapowmineroBi. 3arajgbHa XapaKT€pHCTHUKA. TOUIMPEHHS Ta MPAKTUUHE
3HAUEHHS JAPIKAKIB.

Knac TadpunomineroBi. 3araibHa xapakTtepuctuka. [lopsmok TadpuHAIBHUX.
XapaxkTepHuil npeJcTaBHUK - TadppuHa. [lomupenHs:, 61010Tis,pPO3MHOXKEHHS, TPAKTHYHE
3HAYCHHSI.

Knac  AckomineroBux. 3arajgbHa  XapakrtepucTuka. OCHOBHI — MHOPSAKH.
Bbopomnucropocsni  rpubu. OcobnuBocti Mopdosorii Ta Oioryorii.  XapakTepHi
MpeACTaBHUKU - epuside, Mmikpocdepa, ceporeka, yHIMHYNA. 3axoad OOpOTHOHM 13
OOpONIHUCTOI pocor0. PuTm3maranbHi TpuOUW: 3arajibHa XapaKTEpUCTHKA Ta OCHOBHI
NpeaCchTaBHUKH. | enorianbHi rpubu. XapakTepHUN MPEACTaBHUK - MOHLTIHIS (KUTTEBHIA
LUKJI, TpaKTU4YHE 3HadeHHs). JleomianbHi rpubu. OcobnuBocti Mopdosorii Ta 610J0Tii.
INinokpeanbHi rpubu. OcobauBocTi Mopdosorii Ta Oiosorii. XapakTepHi NpeJCTaBHUKH -
HEKTpish Ta KIaBilernc (KUTTEBUN [MKI, TPAKTHYHE 3HAYCHHS, NMPUYUHUA Ta 3aXO0JU
npoiIakTHKH Ta OOPOTHEOM 3 eproTu3MoM), Kopirerc, emnixiaoe. Keunapiaabai rpudu.
Oco6muBocti Mopdosorii Ta Oiomorii. XapakTepHi TPEACTaBHUKH - KCUJISApisA Ta
rinokcunoH. [lemumnaneHi rpubu. OcobGauBocTi Mopdosorii Ta Oiomnorii. XapakTepHi
TpeCTaBHUKY - MENHUIA, 3MOPLIKA, CTPOYOK, JIONACTHHUK. ICTiBHI Ta OTpyiiHi MenuIanbHi
rpubu. Tokcunu ctpouka. [lepiia qomomora pu otpyeHHi. TyOepanbHi rpuoOH.

Knac JlekanopomitieToBi. 3arajibHa XapakKTEPUCTUKA Ta OCOOJIMBOCTI O10J10T11.

Knac JlokynoackomineTiB. 3aranpHa xapaktepuctika. OcoOIMBOCTI yTBOPEHHS Ta
OyZ0BU OpraHiB CTaTE€BOTO CIIOPOHOIIEHHS JIOKyJIoackoMineTiB. IlneocnopansHi rpubw.
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OcobmuBocti OymoBu Ta Oiosiorii. XapakTepHi NPEACTaBHUKH — 30yJIHMKH Tapii -
BEHTYpIsl HEpIBHA Ta BEHTYpIsl IpyILIoBa. 3axo 11 O0pOTHOU.

3aranpHa xapakTepuctuka kiacy EBporiominieroBux rpu6iB. Temomopdu Ta
HaWO1IBII BioMi aHaMopdu eBporiiominieTiB. O3Haku, Oyq0Ba, MOMMUPEHHS Ta3HAYCHHS
HalXapaKTepHIIINX MPEJACTABHUKIB ACKOMIKOTOBMX TIpuOiB. MitocnopoBi rpubu, ix
010J10T1YH1 OCOOJMBOCTI, NMPUHLMUIIM HOMEHKJIATYpH, 3HAUYE€HHA Y MPUPOJI Ta KUTTI
JIIOTUHU.

bazumaiomikoToBi TpuOM — iX 03HAKH, 010JIOTIYHI OCOOIHMBOCTI, CHCTEMa Ha PiBHI
KJIaciB Ta TOpsAAKiB. Pi3HOMaHITHICTH Ta JIaKpUTUYHI O3HaKW Biaauly. bynosa
BETeTaTUBHUX KIITHH 0a3u10MiKOTOBHX IrprOiB. OCOOIMBOCTI pO3MHOKEHHS, )KUTTEBUX
IIMKJIIB, CTATEBOTO Mpollecy Ta momupeHHs. Tunu O6asuaii. [lomin Ga3umiomineTiB Ha
KJIacu — 0a3UIIOMIIIETH, YCTOMIILIETH, TeI1OMILIETH.

Knac bazumiominern. bynoBa mimomoBux Tul 0a3uioMileTiB (TIMHOKApPIIHI,
reMiaHTi10KapIHi, aHTiOKapmHi IUIOJOBI Tina). bymoBa riMmeHiansHOro mapy. OCHOBHI
mopsakd  —  aduurtodopanbHi, — arapWkajgbHi,  JIOIIOBHUKOBi,  HIAYJsApiajbHI,
CKJIEpOJiepMaTalibHi, BECEIKOBI.

Adinodopansui rpudu. OcobnuBocti Mopdosorii Ta 6iojorii. Pi3HOMaHITHICT
rimeHoopiB. TpyroBi rpubu. Tunm THWIEH. XapakTepHI NPEACTAaBHUKU TPYTOBHUX
rpubiB (tenedopa, TOMOBHI Trpud, TPYTOBUK CIIpaBXKHINA Ta HECHPaBKHIW, TPYTOBUK
nakoBaHui Ta Tiockuif). CampoTpodHi Ta NAapasUTHYHI TPYTOBHKH. ICTiBHI
adimodopasibHi rpudH (MOMINOP, TPYTOBUK CIpYaHO-)KOBTHUM, TICYIHOYHHIISA, POTATHKOBI
rpubu, Jmcwdka). PiakicHi Ta 3HUKaroul adiutodopanapHi TpuOUM  (TPYTOBHK
posranykeHui, rpu6-6apan). Jlikapcbki TpyTOBUKH.

Arapukanbai rpubu. OcobmuBocti Mopdonorii Tta Oiomorii. ExrtoTrpodna
Mikopu3a. IcTiBHI Ta OTpyiiHi arapukanbHi TpubM 3 TIMHOKAPHHHMH — Ta
TEeMIaHTIOKAPIMHUMHU  IJIOJIOBUMH  TilaMH 3  POJAWH  OOJIETOBHX, E€HTOJOMOBHX,
CUPOIKKOBUX, TPUXOJIOMOBHX, aMaHITOBUX, arapuKOBHX, MapacoIbKOBUX, THOEBUKOBHX
Ta KopTuHapieBux. OCHOBHI MiKOTOKCHHH. [IpodinakTuka Ta mepiia JOMOMOTa TMpU
pi3HUX TuUmax TrpuOHUX oOTpyeHb. Jlikapcbki arapukanbHi rpubu. Ilpomuciose
rpubOBOJICTBO.

['pyma mopsiakiB ractepominetu. JomoBukoBi rpubu. OcobnuBocti Mopdoorii
Ta Olosorii. XapakTepHi NPEACTaBHUKHM — TMOPXIBKA, IOIIOBHK, TOJOBaY, 3eMJISHA
3ipouka. HinynsapiansHi rpubu (Ha npukiaai Hiaymnspii). CkiepoaepmaranbHi Tpudu (Ha
NPUKIAAl HECTpaBXHbOTO JOHIOBHMKA). BecenkoBi rpubu (Ha NpPHUKIAAI BECENKH
3Buuaiinoi). IcTiHi Ta oTpyiiHi racrepomineTy. PinkicHi Ta 3HMKArOYi BECENKOBI rpUOH
(MyTuUH, KISITpYyC, TUKTIO(Opa, aHTYPYC).

Knac VYcromineru. Ilopsmox caxkoBi rpubu. OcoOauBocTi 610y0Tii, KUTTEBI
UKIK. XapaKTepHi MPEJCTaBHUKUA — JIETIOYA Ta TBEpAA CaKKa MINEHUIll, MyXup4acrTa
Cakka KyKypya3u. 3acobu 60poThOH 13 CAXKKOBUMH IpHOAMHU.

Knac Temomineru. OcobnuBocti OynoBu 0azunii. [lopsiaok ipxkacti rpudu.

Oco0IMBOCTI KHUTTEBOTO IUKIY. XapakTepHI NPEACTaBHUKM — JIiHIHHA 1pKa,
ypominec, ¢parminid. 3axoan OopoTsOu 13 ipxkactumu rpubamu. O3Haku, OynaoBa,
NOLIMPEHHs] Ta 3HA4YEHHS  HaAWXapaKTepHIIMX MPEACTaBHUKIB  PI3HUK  KIJIACIB
0a3u1I0MIKOTOBUX IPHOIB.

['pubu-makpominern. ['pubu sk daxkrop pusmKy. YsBIEHHS MPO TMEPBUHHI Ta
BTOpHUHHI OTpy€eHHs rpubamu. Knacudikamis rpuoHuX TokcuHiB. Kiacudikarisrpuois 3a
cTyneHeM oTpyiHoCTi. OTpyiiHI Ta OCHOBHI iCTIBHI Ta HEICTIBHI IPHOM- MaKpPOMIIIETH.
[lepma pomomora mpu OTpyeHHSX rpubamu. 3amoOiraHHS BTOPUHHUM OTPYEHHSIM.
Ortpyiini rpubn prnopu Ykpainu.
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3aranbpHa Xapaktepuctuka Bojopocteil. Cucrema BiaauIiB Bogopocteil. [loHsaTTs
PO BOAOPOCTI Ta iX O10XIMIYHY, [IUTOJIOTIYHY Ta MOP(OJIOTIYHY PI3HOMAHITHICTb.

Pi3HOMaHITHICTh BomopocTed. POTOCHUHTE3 SIK CHOCIO POCIMHHOTO KUBJICHHS.
BomopocTi sk 36ipHa rpyna Hk4ux (oToaBTOTpodHUX OopranizMiB. CKiaa BogopocTen
Ha piBHI BIJJIUTIB.

OcoOnuBocTi OyA0BH KIITHH Y BogopocTel. [IpokapioTHuHMil Ta €BKap1OTUIHUIMA
IIaHu OyJOBH, 1X CIIUIbHI Ta BIAMIHHI PHCH. AyTOT€HETHMYHAa Ta C€HAOCHMMOIOTHYHA
TioTe3U MOXO0/KEHHS eykapioTiB. [lepBUHHI Ta BTOpUHHI CUMO103H.

Po3MHOXEHHST BOAOpPOCTEN — BereraruBHE (BEre€TaTUBHHUM MONUT  KIITHH,
(¢parmeHTalis TaJdOMIB Ta KOJIOHIM, BHUBIJIKOBI OpyHBKH), HEcTaTeBe (300CIOpH,
aruIaHOCIIOpH, MOHOCIIOPH, TETPACIIOPH ), CTaTeBe (X0J0TraMis Ta KOH'forallis, 130- rerepo-
, ooramis; aBroramis). Tunu Melo3y (3UTOTHYHA, TaMETHYHA Ta CHOPUYHA PEIYKIsA).
KutteBi nmkiam Bomopocteit (rariodaszHi, auriiodasHi, ramionumiodasHi, 6e3 3MiHH
MOKOJIIHb, 3 130- Ta TreTepoMOp(HOI0 3MiHOK TMOKOMiHb). CrareBuil AUMOPGI3M.
Oco0aMBOCTI JKUTTEBUX IHUKITIB Y YEPBOHUX BOJOPOCTEH.

Cryneni mopdosoriynoi opraHizamii Tila BojgopocTeid. BueHHs mpo Tumm
MopdororiyHux  cTpykTyp  (MOHajmHa, TreMIMOHaJHA,  KOKOiJHa,  HUTYACTa,
reTepoTpuxalibHa,  TKaHWHHA,  cU(doOHaIbHA,  CH(POHOKIAJAIbHA  CTPYKTYPH).
Mopdonoriuaumii napanemnizm.

Exonoriuni rpynu Bogopocteid. [IpicHOBOMIHI, MOPCHKI, TillepraiiHi, TPyHTOBI,
aepodiTHi, KpuOoQiIbHI BOAOPOCTI. YSBICHHS NP0 IUIAHKTOH, OEHTOC, NEpUQiTOH,
HEeWCToH, enadoH, aepodiToH.

OcHoBU cuctemaTuku BojopocTeid. (OCHOBHI TaKCOHOMIYHI O3HAaKH, IO
BUKOPUCTOBYIOTHCSI TIPHU TMOJALII BOJOPOCTEH Ha BIIAUIN: THUN KITHH (IPOKApIOTHYHI,
€yKapiOTWYHI); TUNU  MITOXOHJPIAIBHUX  KpUCT  (IMCKOMOAiOHI,  TpyOdacTi,
rmnactuHyactl). Knacudikariss gorocuHTeTnuHOrO amapary (NMEpBUHHO- Ta BTOPUHHO-
CUMOIOTHYHI MJIACTUAU, TUIACTUIH TIIAYKOIUCTO(PITHOTO, poA0(]iTHOTO Ta XJIOpO(dITHOTO
TumiB, Hykieomopd). OcobmuBocTi opranizamii sapa (TUIOBO €BKapiOTUYHE Ta
OUHOKapioH). Pi3HOMaHITHICTh KIITMHHUX MOKPHUBIB y BojopocTedl. Tumu HKryTHKiB
(130- Ta TETepOKOHTHI, 130- Ta TreTepoMOp(QHi, 130- Ta TeTEePOJMHAMIYHI), THUIIU
MacTUTOHEM (TIPOCTi, IBOUYWICHHI, PETPOHEMH).

[TopiBHsAJIBHA XapaKTepUCTHKA PIZHUX BIJJAUTIB BOJOPOCTEH 3a OCHOBHUMU
TaKCOHOMIYHMMHU O3HakamMHu. Miciie BOJIOpPOCTEH y CYYacHHUX CHCTEMax OPTaHigYHOTO
cBiTy. EBoIIONis TOTISAIB Ha BIPOTiNHI POAMHHI 3BSI3KM MK PI3HUMHU BiAIiigamMu
BOJIOpOCTEH: MOP(OIOTiuHI Ta MOJEKYISAPHO-(ITOTEHETUYHI CHCTEMH BOJOPOCTEH.
bioximiyHa, nuToNOriYHa Ta MOP(]OIOriyHA PI3HOMAHITHICTH BOJOPOCTEH.

CuHbo3eneHi BOJOPOCTi. 3arajgpHa XapakTepUCTHKA CHHBO3EIECHUX BOIOPOCTEH.
Pi3HOMaHITHICTD Ta AIaKpUTHYHI O3HAKH Bigairy. OcobmuBOCTI OyJIOBH, PO3MHOXKCHHS
ta exosiorii. Kimac lluanodimiesi. [Toain Ha oCHOBHI NOPSAIKU. XapaKTepHi NMPeACTaBHUKU
MOPAJIKIB XPOOKOKKaJIbHI (MIKPOIUCTIC, TJeoKarca), ocluiaTopiaibHl (OCHUILIATOPIS,
apTpocmipa), HOCTOKajJbHI  (aHaOeHa, adaHI30OMEHOH, HOCTOK, TJIEOTPHUXIs),
cTuroneMatanbHi (cturonema). IIpoxiopogitoBi Bogopocti. MonekynsapHO-61010TiuH1
JI0Ka31 HEOTHOPA30BOr0BUHUKHEHHS xjopodiny b. [IpakTiHuHe 3HAYEHHS CUHBO3EICHUX
BOZOpOCTel. A3oTdikcalliss y CHHLO3EJIEHUX Bojopocteh. “LIBiTiHHSA” Bomu Ta HOTO
30ynauku. OsHaku, OynoBa, TIOMIMPEHHS Ta 3HAYCHHA  HaWXapaKTEePHIIIUX
npeactaBHuKiB Bty Cyanophyta.

Bogopocrti-nguckokpuctatu:  Bigain  EBrieHodiToBi.  Pi3HOMaHITHICTH — Ta
miakputuyai  o3Haku  Bigmimy. Kmac  EBrmenodimieBi.  IlepBunHOTETEpOTpOdHI
(mepanema), ¢oroaBTOoTpodHI (eBriueHa, ¢axyc, TpaxeJIoOMOHAC), MIKCOTpO(dHI
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(eBriieHOMOpda) Ta BTOPUHHO-TETepOTpodHi (acTaszis) mpeacTaBHUKU. PonuHHI 3B"s3KU
€BIVICHOPITIB 3 IHIIMMHU JUCKOKpUCTAaTaMH (30Kpema, 3 KiHeToractuaamu). O3Haku,
OynoBa, TMOIIMPEHHS Ta 3HAYEHHA HaWXapaKTepHINIMX MPEICTaBHUKIB  BILIALLY
Euglenophyta.

Bonopocti-Ty0ynokpucraru. BIJUTLT XnopapaxHiodiTOBI. 3aranbHa
xapakrepuctuka. OcoOJMBOCTI Oprasizaiii xJoporuiacTy. XJopapaxHio(QiTOBI SK
NPUMITHBHI TyOynokpuctaTtd. PomunHI 3B's3kM  XJopapaxHiodiTiB 3 amebamu Ta
CJIM30BUKAMHU.

XpoMo(hiTOBI BOAOPOCTI: 3arajbHa Ta IOPIBHSAJIbHA XapaKTEPUCTUKA BIJUILTIB.
bypi ta miatomoBi BomopocTti. I'pyma BigmiiaiB XxpomodiToBUX BogopocTeil. ['omoBHI
03HaKH XpOMO(ITIB: THI KPHUCT, BTOPUHHO-CUMOIOTHYHI TUIACTHAN POAO(DITHOrO THITY,
XJIOPOIIaCTHA CHIOIUIa3MaTHYHA CiTKa, perpoHemH. [lopiBHsUIbHA XapaKTepPHCTHUKA
padinodiTOBUX, 30JI0TUCTUX, €BCTUTMATO(ITOBUX, KOBTO3ECICHUX, OYpHX, J1aTOMOBHX
Ta JUKTIOXO(ITOBHX BojopocTell. PomawmHHI 3B’SA3KM XpoMO(DITOBUX BOJIOPOCTEH 3
OOMIKOTOBUMHU T'pubamu.

PadinoditoBi BomopocTi. Pi3HOMaHITHICTH Ta JIAaKPUTHUYHI O3HAKU BIAJALTY.
[TomupenHs Ta 3HaueHHs padinoditoBux. TokcuuHi padimoditn (HA TPUKIAIL
rorioctroMmymy). Padimodit sk HAWTPUMITHBHIII TPEACTABHUKHA TYOYJIOKpHUCTAT 3
TPy CTPaMEHOIIIB.

30J10TUCTI BOJOPOCTi. Pi3HOMaHITHICTh Ta AlaKpUTHYHI O3HAKW Bimainy. Lluctu
30JI0THUCTUX BogopocTei. [1o/1ia 30J0THCTHX Ha KIIacH - Xpu30(QilieBi Ta CHHYPO]IITi€Bi.
Knac Xpuzodimiei. XapakTepHi MpeaCcTaBHUKA - OXPOMOHAC, XPOMYJIHA, TIHOOPIOH.
Kiac Cunypodiriesi. XapakTepHi IpeICcTaBHUKH - MAIZIOMOHAC, CHHYpA.

EBcturmaroditoBi BogopocTi. Pi3HOMaHITHICTh Ta JIaKpUTUYHI O3HAKU BIIILTY.
[Tommpenns: eBcTurmMaroditiB. XapakTepHHUI MpPEACTaBHUK -€BCTUTMATOC.

’Kostozeneni BomopocTi. Pi3HOMaHITHICT, Ta MIaKPUTUYHI O3HAKU BIILTY.
[Tommpennsi. XapakTepHi TMpeACTaBHUKU - BouIepis, OoTpumiii, OoTpumioncuc,
TpuOoHeMa, xapauuorncuc. HanpsmMku eBpostioLii »K0BTO3€IEHUX BOJOPOCTEN.

Bypi BoopocTi. Pi3HOMaHITHICTh Ta A1aKpUTHUYHI 03HAKH BiIAUTy. JKUTTEB IUKIN
Oypux Bogopocteil. Kimac ®eodiiieBi Ta HOro OCHOBHI MOPSIKH - €KTOKapmaiabHI (Ha
MIPUKJIAli €KTOKAPITYC), TUKTIOTANIbHI (HA MPUKIIA/Il TIAAiHN), TaMiHapianbHi (Ha TPUKITaIi
JaMiHapii Ta MakpoUMCTICY), QykanapHl (Ha TpUKIafl QyKycCy, IMCTO3EHUpH, capracy).
[Tommpenns 6ypux Bogopoctelt y Mopsx.[IpakTuune 3HaueHHs - iCTiBHI Oypl BOJOPOCTI,
MPOAYLEHTH ajbriHaTiB, Oypi BOAOPOCTI SIK OpraHivyHi 10OpHBa.

JliatomoBi  BojopocTi. Pi3HOMaHITHICTP Ta MiaKpUTUYHI O3HAKUA BIIILTY.
OcobOmuBocti OynmoBu maHuupy jgiatromoBux. Ilomin jgiaTomMoBMX Ha KiIacu -
KOCHUHOAUCKO(DIIIi€BI, ¢parinspiodiliesi, OanuApiodiiesi. Knac
KOCIIMHOAMCKO(ili€eBl. XapakTepHi NpPEeACTaBHUKH - Tanacciodipa, Menosipa. Kiac
¢bparinspiodimieBi.  XapakrepHi  mOpeiAcTaBHUKM  (paruisipis, ngiaroma.  Kiac
OammsapiodinieBi. OCHOBHI MOPSIAKY - aXHAHTAJIbHI (HA MPUKJIa/l aXHaHTEC, KOKKOHEIC),
HaBIKYyIsIbHI  (TMiHHYJapis, HaBiKyna), OammiapiaiabHi (HIOMUS), CYpipesIIbHI
(cypipemna, uwmMmaroruieBpa). lIpakTudHe 3aHYEHHS  J[IaTOMOBHX  BOJOPOCTEH
(BUKOpPUCTAaHHSI y TEOJIOTIYHIM MPaKTHIl, MPH OIIHIN SKOCTI BOJH, MIaTOMITH Ta iX
3aCTOCYBaHHS).

JukTioxogimieBi BogopocTi (cimikodaarenstu). Pi3HOMaHITHICTS Ta AlaKpUTHYHI
o3Hak# Biaaiy. OcoOIMBOCTI BHYTPIITHROTO KPEMHE3EMOBOTO CKelleTy. Bukopuctanas
JTUKTI0X0(I11€EBUX BOJIOPOCTEH Y T€OJIOT1.

Bingimn PadinoditoBux, EBcturmaroditoBux, 3omotuctux, KoBTO3eneHHX Ta
JixTioxoditoBux BogopocrTeil. bymoBa, po3MHOXKEHHS Ta MOMIMPEHHS XapaKTepHUX
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MPEACTaBHUKIB X BAAUIIB O3Haku, OymoBa, 010J0T1YHI 0COOJMBOCTI, TMOMIMPEHHS Ta
3HAYEHHS MMPEICTaBHUKIB Bijuiny Dinophyta. UepBoni mpuIumBy Ta X 30y THHUKH.

Bognopocri-mnatukpuctaru. PocnuHHa, TBapuHHA Ta rpuOHA CTpaTerii KUTTS y
Mexax ¢inu maatikpuctat. [ligmapctBo PocnwHM Ta #oro ckiaa Ha piBHI BIJUIUTIB.
Pi3HOMaHITHICTH MJIACTHA Y BOJIOPOCTEN-TNIATUKPUCTAT.

["anTodiToBl BomopocTi. Pi3HOMaHITHICTH Ta [IaKPUTHYHI O3HAKWA BIIILTY.
OcobOmuBocti MiTOXOHApIKM TanToditiB. [lomupeHHs Ta 3HaYeHHS TanTO(IiTOBUX.
Tokcuuni rantodité (Ha mnpukiaal npumHesiym). Kokomitodhopuanm Ta ix posib B
YTBOPEHHI Kpeiau (Ha MpUKiIaal eMUTiaHii).

KpunroditoBi BomopocTi. Pi3HOMaHITHICT Ta AIaKpUTHYHI O3HAKH BIIILTY.
OcobOmuBocti mmactug kKpuntoditiB. IlommupenHs kpuntodiToBUX. XapakTepHi
MIPEICTABHUKY - KPUIITOMOHAC, POJIOMOHAC, XpOOMOHAC, X1JIOMOHAC.

['maykonuctodiToBi BOogOpoCTi. Pi3HOMaHITHICTh Ta AIaKpUTUYHI O3HAKH BIIILTY.
OcoOnuBoCTi  (POTOCMHTETHMYHOTO amapary y TriaykomuctoditiB. XapaktepHuit
MpeICTaBHUK - Tiaykommcric. O3Hakw, OyaoBa, TMOMIMPEHHS Ta  3HAYCHHS
HallxapakTepHIINX MpeAacTaBHUKIB BiaunB [anroditoBux, KpunrtoditoBux ta
['maykonucToiTOBUX BOJIOPOCTEH.

UepBoHi BogopocTi. Pi3HOMaHITHICT, Ta MIaKpUTUYHI O3HAKW BIiIILTY.

OcoOnMBOCTI PO3MHOMKEHHSI Ta JKUTTEBUX IHUKIIB YEPBOHUX  BOJOPOCTEH.
Jluckycis mMoA0 POAMHHHUX 3B'A3KIB YEPBOHHMX BOJOPOCTEH Ta BHUIUX TpUOIB Ta ii
3aBepuieHds. [lominm 4depBoHUX BomopocTedl Ha kiacu. Kimac OanrieBi. XapakTepHi
npeAcTaBHUKU - nopdipuniii Ta nopdipa. Knac dmopunei. [IpicHOBOaHI mpeacTaBHUKU
(ma mpuxmani Oarpaxocnepmy). BamuskoBi ¢uopunei (Ha mnpukiagi KopadiHa Ta
mitoramHiif). diaopuzaei, MO € CUPOBUHOIO Jisi OTpUMAaHHS (IKOKONOiniB (aH(enblris,
dinnodopa, xouapyc). Ieriui duopunei (poaumenis). dnopusei Sk iHAUKATOPH AKOCTI
BoAu y Mopsax (momicudonis, uepamiym). OcoOOJMBOCTI TOIIMPEHHS YEPBOHHUX
Bogopocteld y CBiToBOMYy okeaHi. JKUTTEBI mMKIM 4epBHOUX BomopocTei. [IpakTuune
3HAYCHHS BIJILITY.

3eneHl BOJOPOCTI — O3HAKW, PI3HOMAHITHICTh, CHCTEMa Ha pIiBHI KJaciB Ta
OCHOBHHUX TOpPSIKIB. Pi3HOMaHITHICTH Ta AiakpUTHUHI O3HaKW Bijainy. [lopiBHsIbHA
XapaKTEepUCTUKA 3€JIeHUX BOAOPOCTEM Ta BHIIUMX pOCiIuH. [lommpeHHs 3eeHux
BogopocTel. Pi3HOMaHITHICTh MITO3Y, IUTOKIHE3Y, KIITUHHUX MOKPUBIB Ta Opraxizarii
JDKTYTUKOBOTO amapaty 3eideHux Bogopocteil. [lonmin Ha kiacu - mpasuHOQiIieBi,
xmopodimieBi,  TpeOykciedimiei,  ynbBoQiuieBi,  cudoHOdimieB],  xapodiiesi.
[TopiBHsIbHA XapaKTEPUCTHUKA PI3HUX KJIACIB.

Knac mpasunodirmieBi sk HaiijaBHIIIa Tpyna 3€JeHUX BOJAOPOCTEH. 3ereHe
"UBITIHHA" y MOPAX (HA IPUKIIAAl TETPACEIbMICY).

Knac xmopodimieBi sk TpoBiAHAa rpyna NpPICHOBOAHHX BogopocTei. Ormsan
OCHOBHUX TMOpSAAKiB. BosbBokanmpHi  (AIOHANIEIA, XJIAMIOMOHAcC, TE€MaTOKOK,
naHjopuHa, BOJBBOKC). CleHenecManbHi (TiemiacTp, BOJASIHA CITOYKA, CIICHEIECM).
XetoopanbHi (CTUTIOKIIOHIH, XeTodopa, npamapHanbdis). EnqoronianeHi. (enoroniii ta
Oyns0oxere).

Knac TpebOykciedimieBi sAK mNpoBiAHAa Trpyma aepodiTHUX BOJOPOCTEH Ta
(bik0010HTIB TUIIARHIUKIB. XapaKTepHi MPEICTaBHUKH - TPEOYKCisl, J€CMOKOK, XJIOpesuia,
pa3uona.

Knac ynpBodimieBi. OcobmuBocti mnomupeHHs. OTrisg OCHOBHUX TOPSIKIB.
VYnorpuxaneHi (ynmoTtpukc). VYubBanmbHi (ynbpBa Ta eHtepomopda). Kmamodopanbhi
(pm3okyonit Ta kimamodopa). TpeHremomianpHi (TpeHTenomis, (QikomenbTicC Ta
nedaneBpoc). YabBodimieBi K 00"€KT aKBaKyJbTypH (3€JIEHI MOPCBKI CaJlaTH).
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diTonaToreHH1 yabBO]IIli€BI.

Knac cudonoimiesi. OcobmuBocTi Oya0BH TanoMy. XapakTepHl NPEICTaBHUKHU -
Opuoricuc, KoJiiyM, Cu(pOHOKIIAyC, alleTadyspis.

Knac xapodimieBi sk ¢ina, TICHO CIOpiJHEHAa 3 BHUIIMMH pociauHamMu. Oris
OCHOBHUX  mopsakiB.  XapanbHi  (xapa). KiuebGcopmimiansHi  (kineOcopmini).
KoneoxeranpHi  (koneoxere). 3urHeMarajbHl  (cmiporipa, 3WrHEMa,  MYXKOLIIS).
JecMmimianbHi (KIocTepii, kKocMapiym). Xapodilli€eBi BOJIOPOCTI Ta MOXOHKCHHS BHUIIMX
POCIHUH.

PisHomaHITHICTH  3eleHuX  BojgopocTed. [loXO/KEHHST  BUIIUX  POCIUH.
JInaiiHuky. 3aranbHe YABJIECHHS PO JUIAaHHUKA. OCHOBHI MOP(OJIOT1YHI,
aQHATOMIYHI Ta €KOJIOTIYHI TPy JHMIIAWHUKIB. PO3MHOXKEHHS Ta NMpaKTUYHE 3HAYCHHS

JTUIIARHUKIB.

3MicCT, 3aBJIaHHs, METOIU, HAPSIMKH MOP(OJIOT1i pOCTIUH.

Mopdorioris Sk Hayka PO 3aKOHOMIPHOCTI (POPMOTBOPEHHS y POCIHH.

BunukaeHHs opraniB 1 TkaHuH. TenomHa Teopis L{immepmana. Kopinp 1 maria sk
OCHOBHI BEreTaTHBHI OpPraHM POCIHUH, iX QyHKIII Ta OynoBa. IlariH Ta HOro yacTuHWU.
Crebu0 sk yacThHa naroHa. bpynbka sk yactuHa narona. Knacudikanis opynsok. JIncrok
K yacThHa narona. Creriamizaiis Ta MeTaMop(o3u aroHiB.

Kopinb, i#oro ¢yskuii ta OynoBa. THIM KOpEHIB Ta KOPEHEBHUX CHCTEM.
Creuianizauis Ta MeraMmop@o3u KopeHiB. [IOHATTS npo BKOPOUYEHI 1 BUAOBKEHI AaroHU Yy
TOJIOHACIHHUX Ta MOKPUTOHACIHHUX POCIIHH.

Mopdororis npopocTtkiB. BymoBa mpopocTKiB ABOIONBHUX Ta OJHOAOIBHUX
POCIHH.

PenponyktuBHi opranu pociuH. [loHsSTTS cynBiTTs. biojoriyHa poib CyIBITh.
CynsitTs sK crerjianizoBaHa cuctema naroHiB. Knacudikaris cynsite. BiaTBopeHHs ta
PO3MHOXXEHHSI POCIHH. THUIM PO3MHOXKEHHS POCIMH. THIHM CTaTeBOTO TPOIECY Ta
yepryBaHHs MoKodiHb. KBiTKa, 1i moxomkeHHs, QyHKIil Ta OyaoBa. Teopii NOXOMKEHHS
KBITKM. YacTMHM KBITKM Ta XapakTep IX pO3MIIleHHs. 3arajibHa XapaKTepUCTHKa
aHapoIer. Mikpocrnopo- Ta MiKporaMeToreHes. 3arajibHa XapaKTepUCTUKA T1HEIEIO.

Hacinnuit 3auatok. Meracnopo- Ta MeraraMeToreHes. 3anusaeHHs 1 3aTiJHEHHS Y
pocimH. DopmMyBaHHS 3apojika Ta €HAOCTEpMY. AIOMIKCHC Ta HOro OloJoTivHe
3HaueHHs. [loxo/pkeHHs HaciHHsA Ta #oro OiojoriyHa ponb. Tunu HaciHHA. Tunum
npopocTtanHs HaciHHA. [Ipuaiunu kiacudikaiii miogis. Cymmians. [TomupeHHs miomiB i
HaclHHA. 3HaYE€HHS IUI01IB 1 HACIHHA.

[{ukau po3BUTKY BHIIMX CHOPOBHX POCIWH. [30cmopis Ta rerepocnopis.

Turnum crareBoro npouecy.

Exosnoriuni rpynu Ta )KUTTEB1 (OPMHU POCIHH.

BinMiHHI O3HaKM BUIIMX 1 HIKYUX pociuH. Bimminm Bummux pocnwd. CydacHi
TIOTJISIZIN HA TOXO/PKEHHSI Ta (PIIOTeHeTUYHI B3a€EMO3B’SI3KH BUIIUX POCITHH.

Bignin Moxomnonioni (Bryophyta): wmicume B cucremi, XapakTepHi 3HaKH,
Kjacudikaiisi, OCHOBHI npeAcTaBHUKU. [IopiBHIbHA XapaKTEepUCTHKA KIIACiB 1 MAKJIACIB
BiTiry Moxomno1ioHi.

Bignin Punioditu (Rhyniophyta): miciie B cuctemi, 4ac iCHyBaHHS, XapakTepHi
03HaKH, Ki1acu(ikallis, OCHOBHI MPEICTaBHUKH.

Bimmin 3ocrepodinoditu (Zosterophyllophyta): miciie B cuctemi, yac icHyBaHHS,
XapaKkTepHi 03HaKH, Kiaacuikallisi, OCHOBHI MPEICTaBHUKH.

Bigninmu Ilnaynomonioni (Lycopodiophyta), Ilcumotomoni6ui (Psilotophyta) Ta
XsomenoioH1 (Equisetophyta).

Bimmin ITnaynononioni (Lycopodiophyta): miciie B cucTemi, XapakTepHi O3HAKH,
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kimacuikailisi, OCHOBHI CydYacHI TPEACTAaBHUKKH Ta iX TMONIMPECHHS.
[Topsinku Ta ponuau [lnayHoBumHUX 1 MOJNOAMIEHUKOBHIHUX, SIKi MICTSTHBUKIFOYHO
BUKOITHUX MPEACTaBHUKIB. Yac iX ICHyBaHHs Ta 3arajibHl pUcH OyJ10BH.

Bignin ITlcunmoromomi6oni (Psilotophyta): 3arampHa XapakTepuCTHKa, MiCIle B
CUCTEMI, OCHOBHI IIPEJICTABHUKH Ta iX MOLIUPEHHS.

Bignin Xsomenoaioni (Equisetophyta): miciie B cHUCTeMi, XapaKTepHi O3HAKH,
Kkiacudikairisi, OCHOBHI Cy4acHi1 NMpeACTaBHUKHU Ta ix mormupeHHs. Kimacw Ta mopsaku
XBOIIETIOAIOHUX, SKI MICTSITh BUKIIOUYHO BUKOITHMX MpeICTaBHHUKIB. Yac iX iCHyBaHHS
Ta 3arajibHi pucu O0ynoBH. [lopiBHSIFHA XapaKTEPUCTHKA CUCTEMATHYHUX TPYIT CYYaCHHUX
1 BukonHuXx [lnaynonoaionux Tta XBOIIEno110HUX.

Bignin [Tanopotenoaioni (Polypodiophyta): miciie B cucteMi, XapakTepHi O3HAKH,
knacu@ikaiisi, OCHOBHI Cy4yacHlI HpeICTaBHUKM Ta ix mnowmupeHHs. Kiacu
[TamopoTenoiGHNX, K1 MICTATh BUKJIIOYHO BUKOIHUX MPEICTaBHUKIB. Yac iX iICHyBaHHS
Ta 3arajgbHi pucu 0ynoBu. [lopiBHSUIbHA XapaKTEPUCTUKACUCTEMATUYHUX TPYI Cy4acCHUX
1 BukonHuX [TamopoTenomiOHmX.

Bignin Tomonacinui (Pinophyta). Micue B cucTeMi, XapakTepHi O3HAKH,
kiacu@ikaliisi, OCHOBHI Cy4acHl MpEJCTaBHUKMU Ta ixX nomupeHHs. Knacu Ta miakmacu
['onmoHaciHHUX, SIKI MICTSTh BHUKIIOYHO BHUKOITHHX IpPEACTaBHUKIB. Yac iX iCHyBaHHS Ta
3aranbHl  pucu OynoBu. [lopiBHSIBHA XapakTepUCTHKa KiaciB [ 0JIOHACIHHUX.
OcoOnuBocti OynoBu Ta reorpadis npeactaBHUKIB kiacy [liHoncuam.

Bimmin  IloxkpuToHaciHHI:  3arajJilbHa  XapaKTepUCTHKa, pHUCH  OYJOBH,
PI3HOMAHITHICTh, TUIACTHYHICTh, YHCEIBHICTh Ta IOMIUPEHHSA. POJIb y POCIMHHOMY
MOKpUBI 3eMJli Ta y JKUTTI JIIOJAMHU. XapaKTepHI O3HAaKW MOKPUTOHACIHHUX, iX
€BOJIIOIIIIfHA TPOCYHYTICTh TOPIBHSIHO 3 TosoHaciHHUMHU. KBiTka 1 ii yacTuHH. Ponb
KOMax B ITPOIIECi MEPEXPECHOr0 3aMICHHS 1 €BOIIONIT KBITKH Ta CYIBITTS. BUHUKHEHHS
3apOJKOBOTO MiIlIKa SIK PE3yJbTaT CHPOIIEHHs KiHO4oro ramerodira. Iloasiiine
3aIlUTIIHEHHS Ta WOro O10JIOTIYHE 3HAa4YeHHs. BTOpPUHHICTE eHAOCTEepMYy, HOTO
XapaKkTepucTuka, Oionoriuna ponb. Ilmogm, ix mnpuctocyBanbHi pucu OyaoBH 10
PI3HOMAHITHUX areHTIiB MOIUPEHHS.

[ToxomxeHHs MOKpUTOHACIHHUX. Yac 1 Miclle BUHUKHEHHS KBITKOBUX POCIHUH:
rinore3u i1 ¢akru. [lutanHa mpo mpenka, mpo MoHO- uu momidineTusMm. [lceBmanToBa
teopist P. Berrmreiina. Ctpobinsipaa teopis €. Apbep, Ix. [Tapkin ta I'. becci. b. Ko3o-
[Monsucekuit po moxomkenus [lokputonacinaux Big Rhyniophyta.

OcHOBHI Tepion B ICTOPii CUCTEMATUKHU. EBOMIONIIHI MaKpOCUCTEMH KBITKOBHUX
pocauH 3apyOixaux aBtropiB: Enrmep, becci, Xammip, Kponksict, Topn. Kacugikamis
Angiosperm Phylogeny Group. ®inorenernyna kiacuikailis KBITKOBUX POCIHH A.
Taxtamksna (1987).

[Tomin xBiTkKOBUMX Ha jaBa kiacu: J[BomosibHi (Magnoliopsida) ta OnHOIOMBHI
(Liliopsida), ocuoBHi BiamiHHOCTI Mk HuMH. Kimac Marnomioncuau, ado J[BomombHi:
YHUCENIbHICTh, PUCH OYyIOBH, KUTTEBI (DOPMU, MOMIMPEHHS, €KOJOTIYHA MPUYPOUCHICTD.
[Tonin xnacy /[BoonbHI Ha MiKIacH, (iTOreHeTHYHi 3B’SI3KHMMIXK HUMH.

[Migxmac Maruomiiqu (Magnoliidae): pucu 0ymoBH, OCHOBHI MOPSIKUA Ta POIMHH.
Asume rerepodarmii. [lopsamok Marnomiensiti (Magnoliales). OcHOBHI mpeacTaBHUKA
ponuan MarsomieBi (Magnoliaceae), pucu ix OyaoBH, O10JOTIYHI Ta EKOJOTIYHI
ocobnuBocti, nomupenHs. [lopsgok JlaBporsiti (Laurales). OcHoOBHI npencTaBHUKH
poaunu JlaBpoBi (Lauraceae), ix 610710Tis, MOITUPEHHS Ta MPAKTUYHE 3HAYCHHSI.

[Migkmac  Himpeinn (Nymphaeidae): wmicie B cucreMi, pucH OyaoBH,
¢inorenernuni 3B’s3ku. [lopsmok Jlatarrengiti (Nymphaeales). OcHoBHI nipecTaBHUKH
ponunu Jlararreri (Nymphaeaceae), ix 6ioJiorisi, MOMIMPEHHS Ta TPAKTHYHE 3HAUCHHS.
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[Tinkmac Hemom6oHimu (Nelumbonidae): wmiciie B cucremi, pucu OyI0BH,
¢inorenernyuni 3B’s3ku. [lopsimok Jloroconsiti (Nelumbonales). OcHoBHinpeacTaBHUKH
poaunu Jlotocosi (Nelumbonaceae), ix 6ioJiorist Ta MOIIUPESHHS.

[Tinknmac Pamynkymiaum (Ranunculidae), ¢imoreHeTHdHi 3B’SI3KM 3 IMAKIACOM
Marnomiiau. Pucu OymoBu, ocHOBHI mnopsiaku, poauHu. [lopsimok YKoBTereBouBiTi
(Ranunculales): npumiTHBHI Ta MPOCYHYTI 03HAKH, KUTTEBI GOpMHU, OMHPEHHs. Pomuna
Kosreneri (Ranunculaceae): »xutTeBi hopmu, eBOMOIIA KBITKH Ta Tiona. Ilomin Ha
MiIPOJWHUA, pUCH iX OyaoBH, OiloyioTis, momUpeHHs. [ocrmomapchbke 3HAYEHHS Ta
3aCTOCYBAHHS BU/JIIB POJUHHU.

[Topsimok MaxkonBiTi — Papaverales: ocobnuBocTi OynOBH KBITKM Ta IUIOJIB,
X’uTTeBI (popmu, mommpenHs. IlpeacraBuuku poaunu MakoBi — Papaveraceae, o
HalyacTille 3ycTpiyaroTbed y (uopi YKpaiHu, iX NpakTU4YHE 3HAYEHHS, OCOOJIMBOCTI
610710711

[Tinknac Kapiodinigu (Caryophyllidae): pucu cnemianmizaiii MpeacTaBHHUKIB
MiIKIacy y 3B'A3KY 13 MPHCTOCYBaHHSAM JO yYMOB IOCYIIIMBOTO KiimMaTy. OCHOBHI
MOPSIJIKHA Ta POTUHH.

[Topsimox I'BozmuxornBiti — Caryophyllales: ocobmuBocti OymoBH KBITKH Ta
0B, XUTTeBI (opmu, momupeHHs. Poguna KakrycoBi — Cactaceae. OcHOBHI
npeacTaBHuku poauuu ['Bo3muuni — Caryophyllaceae, pucu ix OymoBH, HOIIMpPEHHS,
Oiomoriss. OcHoBHI mpenctaBHUKK poauau JlodomoBi — Chenopodiaceae, pucu ix
OynoBH, 010JI0Tis, TOMUPEHHS, TPAKTHYHE 3HAUCHHS.

[Topsimok I'peuxonBiti — Polygonales: xutTeBi Gpopmu, mommpeHHs, 0cCOOIUBOCTI
OyJOBM BET€TaTUBHUX OpraHiB, KBITKM Ta IUI0AIB. OCHOBHI NpPEICTaBHUKH POJUHU
I'peuxoBi — Polygonaceae pucu ix 0y/10BHY, MOMUPEHHS, TPAKTUYHE 3HAYCHHS.

[Tinkmac T'amameninu (Hamammelididae): dimoreneTndni 3B’SI3KM MiAKIacy 3
migkinacoM Marnomiiau. Ilepexin no anemodinii Sk OJHA 3 OCHOBHHX JIiHIM €BOJFOIIIT.
CrpoteHHs B 0y/10BI KBITKH y 3BS3KY 3 BiTpo3amniieHHIM. OCHOBHI MOPSIIKH, POJIUHU.

[Topsmox Bbykousiti — Fagales: xapakrtepni pucu OyHOBH, MICIlEé B CHCTEMI.
OcHoBHI mpencraBHUKU poauHu bykoBi — Fagaceae, pucu ix OynoBu, Oiojoris,
MOIIKUPEHHS 1 3HAYCHHS.

[Topsmox bepesouiti — Betuales: BimMinai pucu OymoBu Big BykonBiTux.
OcHoBHI TpeAcTaBHUKH poauHKM bepe3oi — Betulaceae, pucu ix OymoBu, Oionoris,

TIOITUPEHHS 1 3HAUYCHHS.

[Mopsmok I'opixonsiti — Juglandales: xapakrepHi pucu O0y10BH, MiCIIe B CUCTEMI.
OcHoBHI npeacTaBHUKH poauHu ['opixoBi — Juglandaceae, pucu ix OymoBu, Giomoris,
TIONTUPEHHS 1 3HAYCHHSI.

[Migxmac [ineniigu (Dilleniidae). Micue B cuctemi, pucuh Oya0BH, OCHOBHI
MOPSAKY Ta POAMHU.

[Mopsimox BepoOorsiti (Salicales). OcuoBni poau poaunu Bep6osi (Salicaceae),
BIJIMIHHI pucH B ix 0ynoBi. OCHOBHI NpPEICTaBHUKHN POAMHHM, iX O10JI0Tisl, MOMIMPEHHS 1
3HAYCHHS.

[Mopsimox T'apOyszomsiti (Cucurbitales); poamna IapGy3osi (Cucurbitaceae):
XapakTepHi pucH OyJ0BH, OCHOBHI TIPEJACTaBHUKH, 1iX OI10JIOTisA, TOIIMPEHHS,
TOCIIOIapChKE 3HAUYCHHS.

[Mopsimok  Kanepcousiti  (Capparales); poamna KamycrsiHi, abo Xpecroupiti
(Brassicaceae): xapakTtepHi pHcH OYyIOBHM, OCHOBHI TOPOJHI Ta OJiHI POCIIHHH,
JeKOpaTuBHI Ta Oyp’sHH, iX OI1OJIOTisI, TMOIIMPEHHS, 3HAYEHHS B JKUTTI JIIOJIUHHU.
[ToxomkeHHs KyIbTypHUX BUJIIB POJAMHH.

[Mopsmox MansBonsiti (Malvales): moain Ha poauHu, 0cOOIUBOCTI OyTI0BH KBITKH
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Ta IUIOJIB, )KUTTEBI opmu, nommupenns. [Ipeacrapauku poauuu Jlumnosi (Tiliaceae), ix
MOIIUPEHHS, 3HAYCHHSI B )KUTTI JTFOMHH.

OcHoBHI TpeAcTaBHUKM poauHu ManbBoBi (Malvaceae), pucu ix OyaoBH,
010JI0T1s1, MOMIUPEHHS Ta 3HAYCHHSI.

[Mopsmox Kponwueonsiti (Urticales): momin Ha pOIUHHU, OCOOIMBOCTI OYyIOBH
KBITKM Ta IUIOMIB, XHUTTEBI (hopmu, mommpeHHs. Pomuna IlloskoBuieBi (Moraceae):
pucu Oyn0OBH, OCHOBHI MPEICTABHHUKHU, 1X O10JIOTis, MOMIKUPEHHS Ta 3Ha4YeHHSI. OCHOBHI
npefcraBuuku  poaunu  KonoruteBi  (Cannabaceae), ix Giojorisi, MOIIMPEHHS Ta
3HaueHHs. Pomuna Kponwmsai (Urticaceae): prucu Oyn0oBH, OCHOBHI TPEICTaBHHUKH, I1X
010J10T1s1 T MOUIUPEHHS.

Poguaun  TapOy3oBi  (mopsimox  ['apOy3orBiti) Ta  ManbBoBi  (MOPSIOK
ManbsBoOIBITI).

[Tinknac Posign (Rosidae). dinorenernyni 3B’ s13ku 3 migkiaacoM Jineniiau. Pucu
OyJ0BH, OCHOBHI mopsiaku Ta poaunu. ITopsmok PosonBiti (Rosales); xapakTepHi 03HaKH
ponunu Po3osi (Rosaceae), mozisn Ha miAPOAUHU, PUCH TXOYIOBH; MOIUPEHHS, 3HAYCHHS
Ta 3aCTOCYBaHHS BUIIB POJUHHU.

[Mopsnox bobosomsiti (Fabales); xapakrepni o3Haku poauau bobosi (Fabaceae),
MOJT HA TIAPOJUHM, PUCH 1X OYyIOBH; MOIIWPECHHS, 3HAYCHHS Ta 3aCTOCYBAaHHS BUIIB
POIVHH.

[Mopsimox ~ Apamiensiti  (Araliales); xapakrepui o3Haku poaunu Cerneposi
(Apiaceae). Edipoodmiiini, Xap4oBi, HpsiHI Ta OTPYHHI POCIMHH, PHCH iX OYJIOBH,
010710151, TOCIIOIAPCHKE 3HAUCHHS.

[Minknac Jlamiinu (Lamiidae): micue B cucremi, pucu OymoBH, (iTOrCHETHYHI
3B’SI3KH, Kiacudikaris.

[Mopsinok ITacaponomnsiTi (Solanales); xapaktepHi o3Haku poaunu IlaciboHOBI
(Solanaceae). OcHOBHI MPEICTaBHUKU POJMHU, PUCH 1X OYHOBH, Oi0JIOTis, TOIIMPEHHS,
rOCHOJapChKe 3HAYCHHS.

[Mopsmok  Illopcrkonucronpiti  (Boraginales); xapakrepHi O03HaKH POJUHH
Mlopcrkonucti (Boraginaceae). OCHOBHI MpeACTaBHUKM POAMHM, PHUCH iX OyA0OBH,
0107107151, TOMIUPEHHS.

[Mopsnox Pannukongiti (Scrophulariales); xapakrepHi o3Haku poauHu PAHHUKOBI
(Scrophulariaceae). OcHOBHI MNpeACTaBHUKM POJAMHU, PHUCH iX OyA0BH, O10JOTIs,
MOIIUPEHHS.

[Mopsimok  'myxokpormBousiti  (Lamiales); xapaktepHi o03HaKd  pOJMHHU
I'myxokporuBai (Lamiaceae). OCHOBHI NpPEICTaBHUKH POAUHH, PHCH iX OYyIOBH,
010J10T151, TOIIMPEHHS], 3HAYCHHS.

[Tinknac Acrepiau (Asteridae): miciuie B cucteMi, pucu OynoBU, (PLIOreHETUYH]
3B’SI3KH, KIacu(iKaIlis.

[Mopsnox /I3BonukougiTi (Campanulales); OCHOBHI MNpeACTaBHUKU POAUHU
J13BonukoBi (Carpanulaceae), pucu ix 6y10Bu, 010J10T1s, MOUIUPEHHS.

[Mopsimok ~ AiictpoBi  (Asterales); xapakrepHi o3HaKu poauHH AMCTpOBI
(Asteraceae), moain Ha MiAPOIUHK, pUCH iX OymoBU. OCHOBHI NPEJACTABHUKK POIAMHHU, 1X
010J10T1s1, TOLIIMPEHHSI Ta FOCMOAAPCHKE 3HAUECHHS.

Knac Jlimoncunu, abo OxnoxonsHi (Liliopsida, abo Monocotyledones). Koxekc

O3HAK 3araybHOi opranizamii OJHOMONEHUX; JKUTTEBI (HOPMH,

TIOIITMPEHHS Ta SKOJIOTIYHA MpuypoUeHicTh. [lormsam Ha moxomkeHHs: OMHOMIONBHUX, 1X
¢dimorenetnyHi 3B’ s13ku 3 JIBogonsHuMH. [loain Ha migkiIacu 1 MOPsIKH, GiToreHeTUYH1
3B’SI3KH MI>K HUMH.

[Migxmac  Amicmatumu  (Alismatidae): wmiciie B cHUCTeMi; CIOpPIJHEHICTh 3
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JlaTaTTenBITUMH; pUCH OYAOBH, MONIUPEHHS Ta €KOJIOTIYHA MpUypoudeHicTh. OCHOBHI
TIOPSJIKHA Ta POJTUHHU.

[Mopsmox Yacryxomsiti (Alismatales): xwureBi popmu, ekoIOriyHi 0COOIUBOCTI,
pucu OyIOBH Ha MPHUKJIAAi TUIOBHMX IpeacTaBHHKIB. poaunu Yactyxosi (Alismataceae)
¢baopu Ykpainu.

[Mopsnoxk  JXKaGypuukomnpiti (Hydrocharitales); xapakrtepHi o03HaKu p-HH
JXabypuukosi (Hydrocharitaceae).

[Mopsimox Proecuukonsiti (Potamogetonales): pricu OyaoBM Ha MPHKIAAI THIIOBUX
peacTaBHUKIB poanHu Praecaukosi (Potamogetonaceae) diiopuYkpainu.

[Migxmac Jlimiigun (Liliidae): miciie B cuctemi, pucu OyaoBH, HMOUIHPEHHS.
Kiacudikarris migkinacy; ocHOBHI (p1JIOT€HETHYHI 3B’ I3KU MIXK TIOPSIKAMHU.

[Mopsnox Jlimiensiti (Liliales): poxunu Ilisnukosi (Iridaceae), Jliniiini (Liliaceae),
iX XapakTepHi O3HaK, TUIOBI PEACTABHUKHU.

[Topsimox Amapmiiconsiti (Amarillidales): ponunu INamunaTosi (Hyacinthaceae),
uoynesi (Alliaceae), Amapwuiicosi (Amarillidaceae), ix xapakTepHi O3HaKH, THIIOBI
MPEICTAaBHUKH.

[Topsimox XomoakougiTi (Asparagales): poaunu Komnsamiesi (Convallariaceae),
Pyckycoi (Ruscaceae), Xomoakopi (Asparagaceae), iXx XapakTepHi O3HAKH, THIIOBI
MPEICTaBHUKH.

[Mopsamox 3o3ynunneBolnBiTi (Orchidales): mnommpenus, xuTTeBi ¢dopMu Ta
eKoJioriuHi ocobmuBoCTi. XapaktepHi o3Haku poauHu 3o3ynuHieBi (Orchidaceae),
OCHOBHI ITPE/ICTAaBHUKH.

[Mopsimok  Ocoxoniti  (Cyperales): mommpeHHs, €KOJIOTiYHI  0COOJUBOCTI,
BiIMiHHICTD Binl poauHu TonkoHorosi. IIpencraBuuku pomuuau OcokoBi (Cyperaceae),
puCH iX OyI0BH, MMOITUPEHHS, 3HAUCHHS B IPUPOJII.

[Topsnox ToukonorousiTi (Poales): xapakrepHi o0O3HaKd, KUTTEBI (opmu,
MOIIMPEHHS Ta €KOJIOTIYHI 0cobmuBocTi. BigminHicTh Big OcokonBiTux. HaiiBaxkmusimii
npenacTaBHUKU ponuHu ToHkoHorosi (Poaceae).

[Tinknac Apenuau: Miclie B cucTeMi; MOP(OJIOriYHE Ta €KOJIOTIiYHE PI3HOMAHITTS,
KUTTEB1 (opMHU, OIMpeHHs. MoHoTUNHICTh nopsAaKy [lamemonBiTi (Arecales). Ponuna
[TanpmoBi (Arecaceae): >xutteBi Gopmu, pucu OyJOBH, KYJIbTYPHI HNaJIbMH TPOMIKIB 1
CyOTpOIIIKIB.

[Topsimox ApOl,Z[HOHBlTl (Arales): exosoriuHi OCOOJIMBOCTI Ta KHUTTEBI (HOPMHU.
OcobnuBocTi OyJIOBM KBITOK 1 CYIBITH IpEICTaBHUKIB pomuHa Apoimni (Araceae).
[IpencraBuuku poaunu Psackosi (Lemnaceae), 1o 3ycTpidaioThbes yBOI0oMMax YKpaiHu.

[Mopsimok ~ Poroszousiti  (Typhales): pucu OynoBn Ha TNpUKIAAl THUIOBUX
npeacTaBHUKiB poaunu Poro3osi (Typhaceae), ix ekosoriuHi 0coOIHBOCTI.

3. 3ooJoris

[IpeameT 1 3aBAaHHS 300J10T1i AK KOMIUIEKCHOT HayKu. Micliie 300510rii B cucTeMi
OilosoriuanX Hayk. OCHOBHI HAITPSIMKH 300JIOTTYHHUX JTOCIIIIKEHb.

JIMCUHMIUTIHY, 110 BUBYAIOTH OKPEMi CHCTEMAaTH4YHI IPYIH TBapUH: MPOTO300JIOTis,
KapIIMHOJIOTIS, EHTOMOJIOTIS, aKapoJIoTis, MajakKojoris TOIIo. 3B’S3KH 300JI0Tii 3
IHIIMMU TPUPOJHMYUMHU Haykamu. KOpoTkuii Hapuc pO3BUTKY 300JI0Tii, BHECOK
YKPAIHCBKUX BUEHUX Y 11 pO3BUTOK.

PisnomaniTHicTs TBapuH. Ponmp TBapuH y mpupoai i rocmomapcTBi JIOIWHMU.
Cucrema tBapuHHOTO cBitTy. [lpuHImMIM 300m0riuyHOI cucTemMaTukh. OCHOBHI Ta
JOTIOMDKHI CUCTEMaTHUYH1 OAWHUII B 300J10r1i. HaykoBi Ha3BM B 300JI0T1i.

3aranpHa XxapakTepucThka mapctBa TBapuHu. [lonoxkeHHS TBapWH y CHCTEMI
OpraHiyHOTO CBITY. Pucu momiOHOCTI Ta BIAMIHHOCTI B OpraHizailii TBapuH Ta IHIIHMX
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MPEJACTaBHUKIB eyKapioTiB. OMHOKIITHHHI Ta OaraTokIiTHHHI TBapuHU. KoJoHIanbHICT
Ta ii (opMH y OJTHO- Ta OAraTOKIITUHHUX TBapHH. [IOHATTS npo miaH OyAOBH y TBAapHH.
OcHoBHI (popmH cuMeTpii TBAPUH Ta IXHE alallTUBHE 3HaYeHHS. MeTamepis Ta ii TUIU y
TBapuH. Opranu Ta cucteMu opraiB. Cnocobu pyxy TBapuH. TUIHM MOPOKHUH Tija Ta
ixH1 ocHOBHI (hyHKLIi. CIOcOOM UBJIEHHS Ta TUIIM TPABJICHHA y TBapuH. 1'a3000MiH.
[TonsaTTs mpo aepoOHe Ta aHaepoOHe TuxaHHsS. Pi3HI TUIM OpraHiB JMXaHHS y TBapHH.
TparcnopTHO-pPO3NOAUIBbHI  (LUPKYISATOPHI) cucTeMH Ta ixHI (GyHKHil. Exckperris.
Pi3HOMaHITHICTh BUAIIBHUX OpraHiB y TBapuwH, ixHi (yHkiii. Helpo-rymopanbaa
PEryISLis KUTTEBUX QYHKLIN, MATpUMaHHSA romeoctasy. [IoHATTS mpo moapas3nuBiCTh.
HepBoBa cucrema Tta ii Tunu. IIoHATTS Hpo HEPBOBY IISUIBHICTH, TUIHU pe(dIIEKCIB,
iHcTuHKTU. Helipocekpeniss Ta eHAOKpuHHUN amapar. Opranu uyTTs. Po3MHOXKEHHS,
rioro Tunu. Cnocobu 3armigHeHHA. SHIeHapOKEHHS, SHICKUBOHAPOKEHHS Ta
KUBOHAPOKEHHS. OCcOONMMBOCTI €MOPIOHATBLHOTO Ta MOCTEMOPIOHATIBHOTO PO3BUTKY
TBapHH.

[ToHATTSI TPO 3apPOJKOBI JIMCTKH, TICTO- Ta opraHoreHes. JKuTreBuil MUK Ta HOTO
TUMH Yy TBapuH. TWmu sAepHUX UWKIIB y TBapuH. [lOHATTA mpo MeTareHe3 Ta
rereporoHito. Cucrema TBapuHHOTO CBiTY. CyyacHU miaxig 10 kKiaacudikaiii TBapUH.

PisHOMaHiTHICTH TBapuHHOTO cBiTy. [lpoTHcTH. 3aranpHa XapaKTepuUCTHKA
MPOTUCTIB, OCHOBHI pUCH iXHbOI OyJOBM Ta TPOLECIB  KUTTEQISIBHOCTI.
[TonidyHKIIOHANBHICT, KIITUH NPOTHCTIB. OcoOauBoCTi OyAOoBH OOOJIOHKU KIITHH
npotuctiB. OnopHi Ta 3axucHi1 yrBopH. [{uTomnasma: rianoriazMa Ta OCHOBHI OpraHesu
KJIITUHU TPOTHUCTIB. [IOHATTA mpo MOHOEHEPTiJIHI Ta MOJIEHEePrigHl KIITUHU. SIBHILE
SIIEPHOTO JyaisMy Ta Horo OionoriuHe 3HaueHHs. KosoHianpHi Ta OaraTOKIITHHHI
npotuctu. Po3sMHOXEHHST Ta cTtaTeBuil mporec. JKUTTEBI Ta siiepHI LUKIN MPOTUCTIB.
Crafii CrloKO0 Ta PO3CeNeHHS.

OcHoBH cyyacHOi cucteMu MpoTucTiB. CepeoBUIla ICHYBaHHS Ta MOIIKUPEHHS.

Tun EBrienoszoi (Euglenozoa). 3aransHa xapaktepuctrka. OcoOIMBOCTI Oya0BU
Ta MPOIIECIB KUTTETISITLHOCTI.

Tun Ilanumpui xrytukosi (Dinozoa, ab6o Dinoflagellata). Oco6muBocri
oprasizariii Ta mpoIeciB KUTTEAISILHOCTI.

Tun Kinerommactumu (Kinetoplastida). 3aransHa xapakrepuctuka. OcoOauBOCTI
oprasizaiiii Ta npoueciB XUTTEASUIBHOCTI. HalmomupeHinn napa3utu JIIOAUHU 1 TBAPUH.
VYSBICHHS PO TPAaHCMICHBHI Ta MPUPOJTHO—OCEPEAKOBaHI 3aXBOPIOBaHHsA. [IOHATTS mpo
OCHOBHHX, IPOMI)KHUX Ta Pe3epPBYyapHUX Xa3siB.

Tun bararomkryrukoBi (Polymastygota). 3arampHa XapakTepHUCTHKA.
Oco0amuBocCTi opraHizaiii Ta mpoueciB KUTTEAISUIBHOCTI. Posb y mpupoi.

Tun Kowmipuesi mxryrukosi (Choanoflagellata). 3aransna xapakrepucTuka.
Oco6smBoCTI Opranizalii Ta IpoIeciB KUTTEAISUIBHOCTI. Pob y mpupoi.

Tun Omnaninosi (Opalinata). OcHOBHI pucu OyIOBU Ta KUTTEBOrOo LUKIY. Tum

Ame6030i (Amoebozoa). OcobmuBocTi OYI0BH Ta KUTTETISIBHOCTI.

Ponb y mpupozi Ta )kuTTi MoauHu. AMeOu, MaToreHH1 s JIIOMHH 1 TBApUH.

Tun ®opaminipepu (Foraminifera). OcobmuBocTi opranizamii Ta MpoIECiB
KUTTEAISUTBHOCTI. Tumm depenamiok Ta iXxHs OyaoBa; SACPHHUM Iyaii3M, OCOOJHUBOCTI
KUTTEBOTO IKiy. llommpeHHs Ta cmoci® xutts ¢opamiHidhep. Ponb B yTBOpeHHI
0CaJIOBHX TIOPiJ Ta K “KEPIBHUX KOMAJIWH .

Tun  Pamionmsapii  (Radiozoa). OcoOmuBocTi  opramisaiii Ta  MpoILeciB
KUTTEAISTBHOCTI. [lommpennst Ta cnoci6d kutts. Ponb pagionspiii B yTBOPEHHI JOHHHUX
BIJIKJIa/1B.

Tun  ConmeBuku (Heliozoa). OcoGnmBocTi  opramizamii Ta  pOIECIB
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KUTTEAISTLHOCTI. [lommpenHs Ta cmociO KUTTS.

Tun  AmikomruiekcHi  (Apicomplexa). 3arampHa  XapaKTepUCTHKA  THITY.
OcobnuBocti OyJI0BM aKTHUBHUX (a3 KUTTEBOTO LHUKIY (CIMOPO30ITIB Ta MEPO30iTiB).
YepryBaHHsl MOKOMIHb Yy JKUTTEBOMY IUKII amikoMmIuiekcHuX. [loain Tumy Ha Kiacu.
Kiac I'perapunu. Oco0auBOCTI OyI0BH Ta MPOLECIB XKUTTEAISUIBHOCTI. JKUTTEBI UKIIN.
I'perapunun — mapasutu 6e3xpedernux TBapuH. Kiac Koxuumienomioni. OcobmuBocTi
OyI0OBH, TPOIECIB JKUTTEMISIBHOCTI Ta KUTTEBUX IMHKIIB. 30yJHUKH 3aXBOPIOBaHBb
JIONUHU Ta CBIWCHKUX TBapWH (MaJsApis, KOKIMJIO3M Ta TOKcomtazMo3). Kiac
[Tiporutazmu. Oco6auBocTi oprauizaiiii. [liporaazmMos3u xpeOeTHUX TBapHUH.

Tun BiiikonocHi, a6o Iudyzopii (Ciliophora). Oco6muBocti OynoBu Ta
KUTTEAISTBHOCTI. Snepuuii ayanizMm. Kon’roramis. Ponb iHGy30piii B mpupoai Ta *KUTTI
JIFOIMHU.

Tunn  Mikpocnopunii  (Microsporidia). OcobnuBocTi OymoBH Ta MpOIECIB
KUTTEMIIbHOCTI.  BymoBa  crmop. OCHOBHI  3aXBOPIOBAHHS, SIKI  BHKJIHKAIOTh
Mikpocniopuii  (meGpuHa, Ho3emaTo3  Tomio). [lepcrnekTuBM  BHUKOpPUCTAHHS
MIKPOCTIOPUAIN Jisi OOMEXKEHHsSI YHCENbHOCTI IIKIJIMBUX KoMaxX. baraToxkmiTuHHI
TBapuHU. OCOOIMBOCTI OaraTOKIITUHHOI OpraHi3allii, crieriati3aiis KIITUH Ta TKaHUH.
lnore3n mnoOXomKeHHS OaraTokmiTHHHMX TBapuH. Tum Ilmacrunauacti (Placozoa).
3aranbHa  Xapaktepuctuka.  Oprasizamis Ta CHoci0  KUTTA  TPUXOIUIAKca.
Po3mHOXeHHs. 3HAaUeHHST BUBUEHHS TUTACTHHYACTHX
JUTSI pO3YMIHHSI paHHIX €TalliB CTAHOBJICHHS 0araTOKIITHHHUX.

Tunm Me3o3oi (Mesozoa). 3arampHa xapaktepuctuka TUIMy. OcoOaUBOCTI
oprasizauii Me3030iB, K NPUMITUBHUX OaraTOKMITUHHUX TBapuH. (OcoOIUBOCTI
XKUTTEBUX IUKIIB. [Tonin Ha kmacu (PoM60301 Ta OpTOHEKTH).

Tun I'yoxu (Spongia). 3aranpHa xapakrepuctuka. OCHOBHI 0COOJUBOCTI OYI0BU
Ta JKUTTENSUIBHOCTI T'yOOK. TWMM KIITUHHUX eleMeHTiB. IpurarfiiiHa cuctema ry0okK.
Ckerner Ta Horo XiMiuHUM ckiaa. PO3MHOXKEHHS Ta )KUTTE€BUN UK. KUTTeB1 hopMu Ta
nomupeHHs. Cucrema ry6ok. Xapakrtepuctuka knaciB: BamnskoBi, CxisiHi, 3BHuaiiHi
ry0ku Ta ApxeoriaTi. 3Ha4eHHs TYOOK B MPUPOIITA KUTTI JIFOJUHU.

Tun KumkxoBonopoxxuuuHi (Coelenterata). 3aranpra xapaktpuctika. OCHOBHI
0c00JIMBOCTI OyZI0BH Ta MPOLIECIB KUTTEMISIILHOCTI. THUIN KIIITUHHUX elleMeHTiB. JKanki
KIIITUHU Ta iX Tunu. CTateBe Ta HecTaTeBe PO3MHOKEHHA. OcOOIUBOCTI eMOPIOHATBHOTO
po3BuTKy. Tunmm nmuuuHOK. JKutreBi mukim. [lominu Ta Memay3w sIK OCHOBHI JKHTTEBI
dopmu. Tlommpenns kumkoBonopokHUHHUX. Cuctema tumy. Knac T'igpo3oi: 3aranpHa
XapaKTepucTHKa, pizHoMaHiTHICTh. Kimac Cudonodopu: ocobimBocTi opranizarii ixHix
nonimoppHux konoHid. Kmac Cungo3oi: 3arampHa xapaktepucTuka Ta cucrema. Kiac
Kopanogi mominu: ocobmuBocti Oya0BHU; Oya0Ba ckeneTa Ta oro XiMiuaui ckiaaf. [login
Ha MiJKIacu. 3HAYEHHS KUIIKOBOMOPOKHUHHUX B MPHUPOJI Ta KHUTTI JMoauHu. Kopanosi
pudH, sIK BUIN-eU(PiKaTOpu MOPCHKUX eKOcHcTeM. BUKOIHI BUAM KOpaliB Ta IXHS POJIb
SIK KEPIBHUX KOITAJINH.

Mikco3zoi (Myxozoa). OcobauBOCTI Oy/10BU Ta KUTTEAISIBHOCTI. XKUTTEBUHM ITUKIT.
Snepanii ayamizm. OcoOmmBocTi OymoBu crop. Mikco30i — 30yIHUKH 3aXBOPIOBAHb
MIPOMHCIIOBHX BHJIIB PHO.

Tun Peoporuasu (Ctenophora). BaranpHa xapaktepuctika. OcoOIMBOCTI OyI0BH
Ta TPOLECIB KUTTEAISUIBHOCTI. OCOOIMBOCTI MOMMUpPEHHS peOpoIiaBiB, iX poib y
MPUPO/Il TA TOCTIOAAPCTBI JIFOIUHH.

Tun Ilnocki uepBu (Platyhelminthes). 3aranpna xapakrepuctuka. OcoOauBOCTI
OymoBu Ta mpoueciB KUTTeAsuIbHOCTI. LlIKipHO—M’s30BUIT MImOK Ta #oro QyHKIi.
BincyTHiCTh MOPOKHUHY TiNA: CHOTYYHA TKaHWHA Ta 11 QyHKIil. TUn HEPBOBOI cUCTEMH
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(MOHATTS TIPO OPTOTOH Ta eHAO0H). OCcoOIMBOCTI eMOpiOHATBLHOTO PO3BUTKY. CHcTema
tunty. Knac TypOensipii, abo Biiiuacti uepBu: 3arajgpHa xapakrepuctuka. OcoOIuBOCTI
OyZJOBM Ta MpPOIECIB XKUTTeAIsUIbHOCTI. OcobnuBocTi nomupeHHs. Ponas y mpuponi.
[Tapa3uTuyHi MIOCKI Y€pBU, MPUCTOCYBAHHS J0 MapazuTU3My. [ eTbMIHTONIOTIS — HayKa
PO NapasuTUYHHUX YepBiB. TeryMeHt, opranu Qikcalli, yckiaJHeHHs1 oHToreHe3y. Kiac
Cucynu, abo Tpemaroau: 3arajibHa XapaKTEpHCTHKA, OCOOJMBOCTI Oy/IOBU Ta MPOLIECIB
KUTTEAISTBHOCTI. JKUTTEBI IMUKIW TpemaToa Ta crocid iX kuTTsa. OCHOBHI Napa3uTH
JIOJUHU Ta TBAapUH (MEYIHKOBUM, KOTSYMM, JIAHIETOMOMIOHMI CHUCYHM Ta KpOB sHI
nBoBycTkr). Kiac Acmigoractpu. 3aranbHa xapaktepuctuka. Kimac Monorenei.
3aranbpHa XapaktepucTuka. OcoOauBOCTI OyJOBM Ta MPOLECIB KUTTENISIIBHOCTI. Poib
MOHOT€HETHUHUX CUCYHIB Yy MpUPOi Ta rocnogapctsi JroauHu. Kiac CThOKKOBI 4epBH,
abo llecrogu. 3aranpHa xapaktepuctuka. OcoOnuBocTi OyJOBH Ta MpPOILECIB
JKUTTEIISNIBHOCTI, »KUTTEBl IMKIIM, CIIOCIO >KHATTA. JImumHkoB1 ctazaii mecrton. OCHOBHI
[IECTOA03U JIIOJIMHM Ta TBapuH (TEeHIO3W, IU(DIIOO00TPIO3, €XIHOKOKO3, IHUIILIIII03,
niryneo3). Kinac AMimiHigun: 0co0MMBOCTI OY0BH Ta JKUTTEBOrO MUKIY. ['ocmomapcrke
3HaueHHs ampurinoiaei. Kinac I'mpoxotuniau. 3aranbHa XapaKTepUCTHKA.

Tun Hemeptunu (Nemertea). 3aranpHa xapakrtepuctuka. Cmoci® >KATTS Ta
0COOJIMBOCTI TTOIITUPECHHS.

Tun Yepesosiituacti, abo ["acrpotpuxu (Gastrotricha). 3aransHa xapakTepucTrka.
Crioci6 KUTTS Ta 0COOJIMBOCTI TOIUIUPEHHS.

Tun Hemaromu (Nematoda). 3aranpHa xapaktepuctuka. OcoOIUBOCTI Oy0BH Ta
MPOIIECIB KUTTEMISIBHOCTI. bynoBa Ta GyHKINT KYTUKYJH, TIIOAEPMHU, M 31B, HEPBOBOI
cUCTeMH. XapakTep pyxXy HemMaroA. TUmu KUTTEBUX NUKIiB. BUTbHOXKMBYUI HEMaTOIH, 1X
MOIIMPEHHST Ta 3HAuYeHHsA y mnpupoxi. Ilapazutuuni Buau — 30yIHHMKH 3aXBOPIOBaHb
JIOJUHU Ta CBIMCHKHX TBAapUH (acKapwio3u, €HTep0o0i03, TPUXIHENHO3, IPAKYHKYIIbO3,
CTPOHTUIOIA03, aHK1I0cTOMO3, ¢uasgpiato3n). Hemaroau, mnartoreHHi nAias pOCIUH
(pitonemaronun). Hemaronu — sSK MEpPCHEKTUBHI areHTH O10JOTIYHOrO Ccrnocoly
60opoteou. Cucrema Tuny: kinacuAnenodopei Ta CerlepHeHTH.

Tun Komnoseptku (Rotifera). 3aranpra xapakrepuctuka. OcobmuBocTi OynoBH,
PO3BUTKY Ta IPOLECIB JKUTTEAISUIBHOCTI. 3/1aTHICTh MEPEHOCUTH HECHPHUSTINBI YMOBU
iCHyBaHHS. 3HAUE€HHS KOJIOBEPTOK B €KOCUCTEMaX.

Tun Cxpebnsaku (Acanthocephales). 3aranpHa xapaktepuctuka. OcoOIUBOCTI
OynoBH, PO3BUTKY Ta TPOLECIB JKUTTEIISIBHOCTI; JKUTTEBI HUKIU. [ocmomapcbke
3HAYCHHSI.

Tun Bonocosi (Nematomorpha). 3arampna xapakrepuctuka. llommpeHHs Ta
cnoci0 xuTTs. Poib y ekocucremax.

Tun Kinbuacti uepBu (Annelida). 3aranpHa xapaktepuctuka. OcoOJaMBOCTI
OyZI0BH, PO3BHUTKY Ta MPOIECIB KUTTEASUIBHOCTI. OCOOIUBOCTI JIOKOMOTOPHOTO arnapary
kinpyakiB. Ilemom, i#oro OynoBa Ta @yHkmii. OpraHu BUIUICHHS: LEJIOMOAYKTH,
Metanegpuaii, Heppomikcii. KpoBonocHa cuctema. OcobGauBocTi OyAOBH HEPBOBOL
cucreMu. OcoOiMBOCTI eMOPIOHATBHOTO Ta MOCTEMOPIOHATBHOTO PO3BUTKY. [IOHATTA
Ipo JlapBajibHI Ta MOCTiIapBaibHi cerMeHTH. Cucrema KimpdyacTux depBiB. Kiac
bararomerunkoBi uepBu, a6o Ilomixeru. 3aranmpHa XapakTepucTuka. OcoOIMBOCTI
OynoBM Ta TMpOIECIB KUTTEASUIBHOCTI. Cucrema kimacy. Tumum pyxiB TOMIXET.
Po3muoxkeHHs Ta po3BUTOK. Tumm nuumuok. [lommpenHs, cmocid XKUTTSA Ta 3HAYCHHS
MoJIiXeT y mpupoai Ta XutTi JoauHu. Kmnac Jlurodumian. 3aragpHa XapaKTepUCTHKA.
Kirac ManomietnnkoBi yepBu, abo OmiroxeTu: 3arajibHa XapaktepucTuka. OcoOauBOCTI
OyZ0BHU Ta MPOLECIB XUTTEMISLILHOCTI. BOHI Ta TPyHTOBI OMIroXeTH, X poiib y MPUPOAI
Ta OKATTI JIOJWHHW. 3HAYEHHS [OMIOBHX 4YEpBIB Ta EHXUTpein Yy mporecax
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rpyHToyTBOopeHHs. Knac IT’sBku: 3aranbHa xapaktepuctuka. OcobiuBocTi OyAoBH Ta
MPOLECIB KUTTEAIBHOCTI. Crocid JKUTTS, pPOJAb Yy MPHUPOII Ta TOCIOJAPCHKE
3HAYCHHS.

Tun UYnenuctonori (Arthropoda). 3aranpHa xapaktepuctuka. OcoOIUBOCTI
OyZ10BU, PO3BUTKY Ta MPOIIECIB KUTTeAISIbHOCTI. Tarmaruzanis. Kytukyna Ta i pois B
ICTOPUYHOMY PO3BUTKY 4ieHUCTOHOTUX. Mikcoienb. Oco0aMBOCTI OyIOBU YJICHUCTHX
KIHIIIBOK Ta iX croemiamizamisa. Myckymarypa. [udepeHmiarmis TpaBHOI CHCTEMHU.
OcobmuBocTi OyI0BH KPOBOHOCHOI cucteMu. Opranu auxaHHs (3s10pa, JEreHeBl MIIIKA
Tpaxei). Opranu BUJIUICHHS (aHTEHAJIbHI, MAKCUJISPHI, KOKCAJbHI 3aJI03M, MaJbIIIri€Bi
cynunu). HepBoBa cuctema ta opranu uytTts. [loHATTS nipo ¢aceTkoBl 04l Ta MO3aiuHUN
3ip. OcoOIMBOCTI €MOPIOHATILHOTO Ta MOCTEMOPIOHATIBHOTO PO3BUTKY WICHHCTOHOTHX.
[TonsTTs npo anamopdo3 ta enimopdosz. Cucrema Tuiy.

[linTun 3s6poaumiHi, abo PakomoaiOHi: 3aranbHa xapakTtepuctuka. OcoOIMBOCTI
OyI0OBH, PO3BUTKY Ta TPOIECIB KUTTEAIIbHOCTI. CHcTema miarumy. Tarmartuzariis.
Oco0auBocTi OyI0BH KiHIIIBOK pakonoAionux. Opranu nuxans. Metamopdos. OcHOBHI
TUNU JIMYUHOK PAKOMOJIOHMX (Haymiiyc, MeTaHaymullyc, 3oea Tomo). Kiacu:
Hedanokapunu, bpanxiomogu (abo 3s6ponpoi), Makcunononu (ado Ilenmemnonori),
Octpakonu (a6o YepemamikoBi paku), Bumii paku. 3aranbHi xapakrepucTuku. OCHOBHI
MIPEICTAaBHUKYU. 3HAYCHHS B TIPUPO/Ii T YKUTTI JIIOIUHU.

[Tintun  TpaxeitHonuuiHi. 3aranbHa XapakrtepucTuka. OcoOauBocTi OyI0BH,
PO3BHUTKY Ta MPOIECIB KUTTEMISIIBHOCTI. Tarmatuzaris. OcoOIMBOCTI OYI0BH KiHITIBOK.
[IpuctocyBanHsi 0 Ha3eMHOTO KUTTA. OCOOIMBOCTI AMXAIbHOI Ta BUAUIBHOI CHCTEM.
Cucrema migruny. Kmac I'yOoHori: 3arambHa XapakTepucTuka Ta cucreMa. OTpyHHuUi
anmapar ryb6oHorux. Pomp y mpupomi ta xutrti monuHu. Kmac J[BomapHonori, a6o
Junnonoau. 3aranpHa xapaktepuctuka. PoroBuii amapat aumuionof. bynoBa cermeHnra.
OtpyiiHi 3ano3u pumnionoi. Pons y mpupoai Ta xutTi moauau. Kiac Ilaypomnomu:
3aranpHa xapakrepuctuka. Kimac Cumdinu: 3aranpaa xapakrepuctuka. Kimac EHTornaT,
a6o IlokputomenenHi: 3aranpHa xapakrepuctuka. OcHoBHI psiau. Ponbs y mpuposi ta
xutTi moaunad. Kmac Komaxu, a6o BiagkpuTomenemnHi: 3arajbHa XapaKTEPHCTHKA.
BunukHeHHs Kpui Ta 1MOB’s3aHa 3 UM nepedyaoBa myckynarypu. [lomiT ta oro Tummu.
XKupose Tino ta ioro ¢ynkuii. Tunu xuBieHHs komax. Criemianizallisi pOTOBUX arapaTiB
BIIMMOBIIHO /O THMIB JkuBieHHSA. Opranu auxaHHd Komax. OcoOiauBocTi OynaoBH
HepBoBoi cuctemMu. Opranu 4yTTs. HepBoBO-ryMOpanbHa perysisiis KUTTEBUX (YHKITIN
y komax. [loBeminka. CycniapHi KoMaxu. Metamopdo3: HOro THUOM Ta pPEryJisiis.
XKutresi popmu Ta cepenoBuina icHyBaHHA komax. Cucrema kiacy. 3HaueHHS KOMax y
npupoi Ta KUTTI MoauHu. [IKigHUKN pocnnH Ta oOMexeHHs ix kinmbkocTi. KpoBocucHi
Ta nmapasuTU4Hi komaxu. Komaxu-nepeHOCHUKH 30yIHUKIB 1HQEKIIHHUX Ta 1HBA31MHHUX
XBOp00. 3ammmtoBadi pocivH. bioJIOTiYHI OCHOBU OJKUTHHHIITBA Ta IIOBKIBHHIITBA.
Texniuna eHTOMOJIOTIsI. BUKOprcTanHs koMax y 010METOy.

[Mintun XeminepoBi. 3aranbHa xapakTepucTtuka. Tarmaruzamis. OcoOauBoCTi
OynoBu KiHIIBOK. Pi3HOMaHiTHICTh opraHiB nauxanHa. Cucrema migrumy. Kiac
MepocTomoOBi: 3aranpHa XapakTepucThuka Ta cucrema. Iligkmacu EBpuntepuan.
Me4oxBOCTH. CepenoBuiia  icHyBaHHs,  ocoOmmBocTi  mnommupeHHs.  Kiac
[TaBykomoiOHi: 3arajbHa XapakTepucTHka Ta cuctema. (OcoOauBOCTI OynOBH Ta
MPOIIECIB KUTTEMISUTBHOCTI. THITH KUBIIEHHS MTaBYKOMOMIOHUX Ta 0COOIUBOCTI OymoBH X
TpaBHOI cucTeMu. OcoOIMBOCTI KPOBOHOCHOI, TUXaNbHOI Ta BUAILHOI cucTeM. HepBoBa
cuctemMa Ta opraiu 4yrta. OcoOJMBOCTI PO3MHOKEHHS, €MOpPIOHAIBHOTO Ta
MOoCTeMOPIOHATBFHOTO pO3BUTKY. PisHOMaHITHICTE maBykonoAiOouux. [linkmac CxopmioHu:
3arajibHa XapaKTEePHCTHKA, MOIIWPEHHS, POJib Y MPHPOIi Ta >XUTTI mroamHu. [ligkiac

21



22

[laByku: 3arajbHa XapaKTepUCTHKA, PI3ZHOMAHITTS, 3HAYEHHS B NPUPOJAI Ta KHUTTI
moaunu. [laByrunHi opranu. Iligxnmac Komimi: ocoOnmBOCTI oprasizamii Ta po3BHUTKY,
cnoci0 KUTTA. 3HAYEHHS Yy MPUPOIl Ta KHUTTI JIOAMHHU. KpOBOCHCHI Ta Mapa3UTUYHI
ki, Koing — mkiTHUKA pOCIWH Ta 3araciB Xap4oBUX MpoaykKTiB. Kimimil sk 30y THUKH
aJepriyHux peakuiid. Poiab KIiniiB y npoiecax rpyHTOYTBOPEHHSI. XMK1 KTl SIK ar€HTH
OiojoriyHoro Meroay 3axucty pociuH. [linkmac IlceBgockopmionu. 3araibpHa
XapaKTEePUCTHKA, OCOOIMBOCTI MOMHMpeHHs. Poib y ipupoi Ta )KuTTi JroauHu. [ligkmac
Conbryru, abo ®ananru. 3arajgbHa XapaKTEPUCTHKA, MOLIUPEHHS, POJIb Yy MPUPOJI Ta
xuTTl moaunu. [linkmac Kocapuku. 3arajiibHa XapaKTepUCTHKA, MOIIMPEHHS, POib Yy
NpUpOAL Ta KUTTI JoAUHU. [ToHATTS npo aBToTOoMIt0. Kitac Mopcehki IlaByku. 3aranpHa
xapaktepuctuka. OcoOIUBOCTI MOLUTUPEHHS.

Tun Tuxoxomu (Tardigrada). 3arampHa xapakrepuctuka. OcoOIUBOCTI
nomupenHs. [lepexnBaHHs HECTIPUATINBHX YMOB.

Tun Onuxodopu (Onychophora). 3arampna xapakrepuctuka. OcoOIHMBOCTI
MOIIUPEHHS, POJIb Y TIPUPO/IL.

Tun Momtocku, a6o M’sxkynu (Mollusca). 3aranbna xapakrepuctuka. [lomaintina
Ha Bigaum. Yepenamika, Mantis. MaHTiiiHUI KoMIUieke opradiB. OcobiuBocTi 0yn0BU
11eJIoMa, TPaBHOI, KPOBOHOCHOI, TUXAJIBHOT, BUALTHHOI Ta HEPBOBOI cucTeM. OCOOIMBOCTI
eMOpIOHAIBHOI'O Ta MOCTEMOPIOHATBHOTO PO3BUTKY. JIMumHKOBI crajii. Cucrema TUIY.
Knac Ilanuupni, a6o Ilomimnakodopu: 3arambHa xapakTepuctuka. Crocid KUTTS Ta
nomupeHHs. Kmac [IBocTynkoBi: 3arajgpHa XapakTepucThka. EkonoriyHi rpynu Ta
KUTTEBI (POPMHU  JBOCTYJIKOBUX MOJIOCKIB. OcoOnmBocti Oya0BH Ta TIPOIECIB
KUTTEAITbHOCT. OCOOMMBOCTI KUBIIEHHSI Ta OyJOBM TpaBHOi cucteMu. OcoOIMBOCTI
MeTamopdosy. CepeioBuIla XKUTTS Ta MOMKpeHHS. Ponb y mpupoji Ta rocnojapcbke
3HaueHHs. [loHATTS mpo MapukynbTypy. YTBOpeHHs nepnuH. Kiiac YepeBoHori:
3arajbHa XapakTepUCcTHKa. AcumeTpis Ta il BUHUKHEHHs. OcoOnuBocTi OynoBU Ta
MpOLECIB KUTTEAISUIBHOCTI. JKUBJIeHHs Ta OyaoBa TpaBHOrO amapary. TWIKM OpraHiB
muxanHa. OcobmuBocti Metamopdo3y. CepenoBuilia iCHyBaHHS Ta OCOOJMBOCTI
nomupenHs. Ponp y mpupoxai Ta rocmomapchke 3HaueHHS uepeBoHorux. Kiac
l'onoBoHori: 3arambHa  xapakTtepuctuka. OcoOmuBocTi  OynoBM Ta  HIPOLECIB
KUTTEAISUTBHOCTI. OcobmmBocTi Oy0BM dYepemamku Ta ii peaykiis. [iapocraTtnaHui
anmapar. XpsamoBuil ckener. Jliika Ta miymanblieBwii amapar. PeakTHBHUE pyX.
YckmamHeHHs HEPBOBOiI CHUCTEMH Ta OpraHiB 4yTTd i Horo mpuyuHHU. Po3MHOKEHHS,
0COOJIMBOCTI eMOpioHaNbHOTO PO3BUTKY. Cmoci® >XUTTS Ta moBediHka. [Ipomuciore
3HAa4YeHHA TOJI0BOHOTHX. OTpyliHI BOCBMHHOTH.

Tun INonkxomkipi (Echinodermata). 3aransaa xapakrepuctuka. Oco0auBocTi OyaoBU
Ta IPOLECIB KUTTEAISIIBHOCTI. Llenomiuni yrBopu. AMOynakpainbHa cucrema. Oco0auBoCTi
OyZI0BM TpaBHOi, KPOBOHOCHOi, HepBOBOi cucTteM. IlceBmoremanbHa cHCTEMA.
Po3MHoxeHHst Ta po3BUTOK. Tunu nuunHok. Cucrema tumy: kiacu Mopcebki niii, Mopchki
i>xaku, ['onmotypii, Mopchki 3ipku Ta Odiypu: 3arajibHa XapakTepUCTHUKA, CIOCIO KUTTS Ta
NOLIMPEHHS. 3HAYEHHS TOJIKOUIKIPHX B MOPCHKUX €KOCHCTEMaX Ta TOCIOJapCTBI JIIOIUHHU.

Tun  Hamixopnosi  (Hemichordata). Ilmam  OymoBu. PosBurok. Kiac
KumkoBoaumni  (Enteropneusta). Cneumdiuni pucu opranizamii. Croci® O KUTTS.
Po3MHOXeHHsI, TMuuHKa Ta ii MeTamopd03. 3HAUeHHsI KUIIKOBOAUIIHUX ISl PO3YMIHHS
noxomkeHas xopaoBux. Kirac Kpumossoposi (Pterobranchia). Cneunumgiuni pucn
opranizaiii. Crioci6 xutts. HectaTeBe Ta crareBe po3sMHOKEeHHS. BukomnHi hopmu.

Tun Xopmosi (Chordata). 3aranpna xapakrepuctuka. Iloain Ha HiATHIN.

Pi3HOMAaHITHICTh XOPAOBHX, IXHE TTOXOKEHHSI.

[Migrun  [lokpuBHuku, abo JlmumakoxopmoBi (Tunicata, ab6o Urochordata).
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BaranmpHa Xxapaktepuctuka. Cucrema. Iloxomkenns. Kmac Acmmaii  (Ascidiae).
XapakrepHi o3Haku. Cucrema Ta cnoci0 xurrd. [ocnomapcbke 3HaueHHs. Kiac
Anengukynspii  (Appendiculariae). Xapaxtepni o3Haku. Knac Cansnm  (Salpae).
Oco6mmBocTi 6ynoBu Ta po3BUTKY. Kimac Copbepaiiii (Sorberacei). OcobnuBocTti Oy10BU Y
3B’SI3KY 13 YMOBaMH i1CHYBaHHS.

[Mixtun Besuepenni (Acrania). 3araixpHa xapakTepucTuku. CUcTeMa, TOXOKEHHS
Ta rocnogapchke 3HaueHHsA. Kiac TomoBoxopmori (Cephalochordata). 3oBHimHsa i
BHYTpIIIHS Oy0Ba JaHIeTHHKA. EMOpioHaTbHUN PO3BUTOK JIAHIICTHUKA.

[Mintun  Yepenni, ab6o Xpeberni (Craniota, a6o Vertebrata). 3arampna
xapakrepuctuka. [lman OynoBu. bynoBa Ta pi3HOMaHITHICTE NOKpuUBIB. CKeler.
3aknagka i OymoBa deperna. bygoBa xpebTa, Tunu XpeOiiB. bymoBa ckenera KiHITIBOK.
M’s30Ba cuctema xpebetHux. TpaBHa cuctema. KpoBoHocHa cuctema, OymoBa cepris.
bynoBa BuminpHOI i cTaTteBoi cucteM. LleHTpanpHa HepBOBa CHCTEMa Ta OPTaHH UYTTS
XpeOeTHHX.

Po3min Besmenenosi (Agnatha). 3aranpra xapaktepuctuka. Cucrema Ta
MOXOKEHHs Oe3iienenoBux. Bukomnui Gpopmu.

Knac Kpyrnoporti (Cyclostomata). 3aranbHi pucu opranizamii. Po3MHOXeHHS i
po3BuToK. Cucrema. Criocid KUTTS Ta rOCIOJAPChKE 3HAYEHHS KPYTIOPOTHX.

Po3nmin Ulenenmnopori  (Gnathostomata). 3arampHa  XapaKTEpUCTHKA.
[Toxomxenns. Haaxnacu Pubu (Pisces) Ta YerBeponori (Tetrapoda).

Knac Xpsmosi pubu (Chondrichthyes). 3arampna xapakrepuctuka. Cucrema
(axynu, ckatu, xiMepu). CnociO xutts xpsmoBux pub. Iloxomxenns. 'ocnogapcbke
3HAYCHHS.

Knac Kicrkosi pubu (Osteichthyes). 3arampna xapaktepuctuka. [IpucrocyBanHs
1o ymoB icHyBaHHA. Ce30HHI siBUIIA B *KUTTI pub. Cucrema (mpomeHernepi, JionaTenepi,
Oararorniepi). HaitroioBHimn psiiu KICTKOBUX pHO, iXHETOCTOAAPChKE 3HAUCHHS. PuOHUM
npomucen. OCHOBHI TPOMUCIIOBI paiioHn. PuOoHUIITBO. [ToX0MKEHHS Ta €BOIONIS.

Knac 3emuoBomHi (Amphibia). 3arampHa XapakTepUCTHKa 3€MHOBOJHUX SIK
XpeOeTHUX, 110 Bleplle BUWNUIM Ha cylly. 30BHIIIHA ¢opMa Ta BHYTpilIHsA OyAoBa.
Metamopdo3 1 HeoTeHiss. OcoOnmuBOCTI croco0iB KUTTA. be3nori, XBocTaTi Ta 6€3XBOCTI
3eMHOBO/IHI, ITpeicTaBHUKY. ['ocrotapcbke 3HAUEHHS.

['pynu Amuiotu Ta AHaMHii (Amniota Ta Anamnia). OCHOBHI BiIMIHHOCTI aMHIOT
1 aHamMH1# y OyZI0B1 i1 MPUCTOCYBAHHI IO PI3HUX YMOB ICHYBaHHS.

Knac Ilnazynu (Reptilia). 3aransna xapakrepuctuka. [lpuctocyBanHs 10 pi3HuX
yMOB icHyBaHHA. PO3MHOXXEHHS Ta pO3BUTOK. Pi3HOMaHITTS T™Ia3yHiB. AHarciay,
Jemiio3aBpu Ta apxo3aBpu. [IpeicTaBHUKM pIi3HUX psiB I1a3yHiB. ['ocrmomapcbke
3HaueHHs. CepnenTapii. [ToxomkenHs ta eBotouis. Bukomnni popmu.

Knac nraxu (Aves). 3aranpHa XapakTepHCTHUKA NMTaxiB AK Kjacy XpeOeTHHX, II0
MPUCTOCYBAINUCH 10 MOJIBOTY. PO3MHOXKEHHS Ta po3BUTOK. ['HI30BUI 1 MICISATHI3A0BUN
nepiogu KUTTS nTaxiB. Ce30HHAa UUKIIYHICTh JKUTTA MNTaxiB (JIUHSHHS, Mirparii,
3UMIBIIS, po3MHOXKeHHsT). [IpuctocyBannus 1o ymoBicHyBaHHSA. OCHOBHI pAIyU NTaxiB Ta
THUIIOBI TIpeICTaBHUKH. [ ocriofapcbke 3HaueHHs . [1oxomKkeHHs Ta BUKOTHI (hOpMHU.

Knac CcaBui (Mammalia). 3aranbpHa XxapakTepuCTHKA. Pi3HOMaHITHICTh CIIOCOOIB
XKUTTA. Mopdosoris Ta aHaToMivHi ocoOnauBOCTI. 3yOu Ta 3yOHa ¢opmylsia CCaBIliB.
[TpucrocyBaHHs 10 pi3HUX YMOB ICHYBaHHS, )KUBIICHHS, MepeMimeHHs. PO3MHOKEHHS 1
po3BHUTOK. PosIb Opra”iB 4yTTs B Opi€HTAIlli CCaBI[iB Y HAaBKOJUITHbOMY CEPEIOBHIIIL.
TunoBi mpeacTaBHUKKM OCHOBHUX psiaiB. [ocrmomapceke 3HaueHHs. [loxomkeHHS.
BukomnHi ¢opmu. OcCHOBHI eTamu PO3BUTKY TBAPHHHOTO CBITYy. IcTOpis 30050TiYHHX
nociimkenb. CydacHHI CTaH 300JI0T1YHOT HAYKH.
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4. 3arajbHa HUTOJIOTIs.

Micue 3arajabHOI LMTOJIOTIS y cucTeMi OilosoriyHux Hayk. IIpeamer 1 3amaui
3arajibHOi  [HUTOJOTii. BUKOpHUCTaHHS  JOCATHEHb LUTOJOTI y  MEAWYHIN 1
CUIBCHKOTOCIIOIAPCHKIN MPAKTHUILI Ta B IHIIHUX TaTy3sX.

Po3BUTOK ysIBIEHP MpO KIITHHY $K €JIEMEHTapHy OJWHUIIIO >KUBOTO.
KuitraM npokapioTiB Ta eykapioTiB. BUsHaUCHHS TEPMIHY «TKAHHMHA.

MeToau DOCIKEHHS KIIITUH Ta TKAaHUH.

MopdodyHKiiOHaTbHI, eKCIEPUMEHTAIbHI, MOPIBHSJIbHI METOIUYHI MIAXOIU 10
BUBYCHHS KJIITHH 1 TKaHUH. CBiTiI0Ba Mikpockomis. [Tpuniunu ¢ikcarii KJIITHH 1 TKAHUH.
['icTomoriuna texHika. CremiaibHI BUIU CBITIOBOI MIKpOCKOIIi: ()a30BO-KOHTPACTHHH,
MOJIAPU3ALIMHAM, JIOMIHECHIEHTHUH, KOH(OKAIbHUN; MIKPOCKOMIS y TEMHOMY IO,
Tomo. TpaHcMiciiiHa Ta CKaHyroda eJeKTpOHHa Mikpockomis. [liqroroBka TKaHHWH A0
yIBTPACTPYKTYPHUX JOCTIDKeHb.  L[MTOXIMIYHI Ta  IMYHOIIMTOXIMIYHI  METOJH
nociimpkeHHs. KigpKicHI MeTOIM BU3HA4YEHHS pevyoBHH Yy KiiThHI. lLlutodoromerpis.
ABTtopaniorpadiuHe BHMBUYEHHS JIOKami3alii, TPaHCIOPTY Ta JAUHAMIKM OlOCHHTE3Y
PEUYOBHH Y KIITHHAX 1 TKaHMHAX. MeETOJl 3aMOpOKYBaHHS-CKOJIIOBaHHA. Meroau
OJICpKaHHS  130JIbOBAaHUX  KIITHHHUX  CTPYKTYp IS [HTOXIMIYHOTO  Ta
€JIEKTPOHHOMIKPOCKOIIIYHOTO aHali3Yy.

[IprwxuTTeBEe NOCHIIKEHHS KIITHH. MeToau KyJabTUBYBAaHHS KIITHH 1 TKAHUH,
KIIITHHHA 1HXeHepis. Mikpoxipypris. [IpmwkuTtTeBe 3a0apBieHHS.

Mopdo-mMeTpuuHi Ta CTEPEOJIOTIUHI METOAN. ABTOMATHYHI Ta HaliBaBTOMAaTUYHI
LUTOAHAII3aTOPH 300pakeHb 010JIOTTUHUX 00’ €KTIB.

Buxopucranus MetoaiB riOpuam3aiiii in situ Ta mojiiMepa3Ho1 JAHIFOTOBOI peakIlii
y IUTOJIOTII Ta iX MPHUKIIaIHE 3HAYCHHS B MEIHUITNHI.

BynoBa ta ¢pyHKIIT KIITUHA

3aranpHuil ToTaH OyAOBH KIITUHM, i1 KOMIapTMeHTamizaris. [lutomnasma sk
CKJIQTHO-CTPYKTYpOBaHa CHCTEMa KIITHHH, 0 3a0e3ledyye B3aEMOJIII0 OPTaHOiliB
BaKyOJISIPHOI CHUCTEMH, €HEPreTHYHOTO OOMiHYy, IIMTOCKENeTy, TialoIula3MH Ta
MOBEPXHEBOTO amapaTy KIITUHH SK €JUHOTO IIUIOT0 3 SApPOM Ta 30BHIMIHIM
cepefoBUIIeM. XapaKTEpUCTUKAa MeTaboNiuHOro amapaTy uurToriasMu. LluTtoszonb sk
rereporeHHa ¢asa IUTOIUIAa3MHM, 37aTHa 10 (OPMYBAaHHS CKIAIHUX CTPYKTYp; HOTO
OloxiMiuHa XapakTepucTuka Ta OloreHe3. OCHOBHI MpOIECH, IO BiAOYBAarOThCA B
UTO30i. Perymsmiss B’s3kocTi 1UTO30i0. TIOHATTS MpO OpraHoimuM Ta BKIIFOYEHHS.
3Ha4YeHHS UTOCKENETY.

[ToBepxHeBUi amaparT KIITUHUA. XIMIYHUM CKJIajJ 1 MOJIEKYJIsipHA OpraHizalis
miazMaTuyHoi  MeMOpanu. bioreHe3 mmazmatuunoi MemOpanu. Han wmemOpanHi
CTPYKTYPH IIOBEPXHEBOTO anapary KITHHU. [ TIKOKaTiKC TBAPUHHUX KIITHH. Y TBOPEHHS
Ta OymoBa KmMTHUHHOI 000M0HKKM pociuH. CyOmMemMOpaHHI CTPYKTypH LMTOILIa3MH,
OynoBa KOPTUKAJIBHOTO Iapy, 3B’SA30K 13 IuTOcKeneroM. CrerianizoBaHi MOX1AHI
M1a3MaTUYHOI  MeMOpaHHU. YTBOPEHHS MUKKIITUHHUX KOHTAaKTIB, I1X THUIU Ta
(byHKIIOHAIbHE 3HAYCHHS.

OyHKIIT TOBEPXHEBOTO amapary KITHH. PenentopHi (yHKIIT Ta3ManeMH.

BakyonspHa cuctema kimiTHHU. EHAONIa3MaTudyHa CiTKa (PETHUKYIYM).
MemOpanu eHporia3MaTudHoi ciTku. OcobauBOCTI X (hepMeHTaTUBHOTO CKiaay. Buan
€HI0IUIa3MaTHYHOI CITKH.

['panynsapHa (IOpCTKA) eHAOIMIa3MaTHYHA ciTka. Epractomnasma. XiMidHHICKIIAT
MeMOpaH, OyaoBa ¥ mokamizailis. 3B 30K i3 SIEpPHOI0 000JIOHKO. XIMIYHUHN CKIIAJ] Ta
OynoBa pubocom. CuHTE3 OIMKIB Yy IUTO30di. YTBOpPEHHS 3B 53Ky puOOCOM i3

24




25

MeMOpaHaMy €HJOIIa3MaTUYHOI CITKH. Ponb rpaHyssipHOi eHAO0MIa3MaTUYHOI CITKU B
CHMHTE31 OUIKIB: TMOCT TpaHCHALIMHI Moaudikaiii, cerperaiis, HaKOINMMYEHHS Ta
TPAHCIIOPT Yy BUIJISAA1 MIKPOIIYXUPIIB 10 anapary ['onbmxi.

ArpanynspHa (riafeHbKa) eHAOIMIa3MaTHYHA CiTKa. XIMIYHHH CKJIaJ MeMOpaH,
OynoBa Ta JIOKaji3amiss. Y4yacTh Y CHHTE31 TPUIIILEPUIIB, CTEPOIAIB, MOJICaXapuiiB.
Cnenudiuni QyHKIIT TJ1aIeHbKOT €HI0TIa3MaTUYHOI CITKU: JETOKCUKAIIIS, HAKOTIMYECHHS
10HIB.

[TaTomoriyHi 3MiHM B €HAOIIJIA3MaTHYHIN CITIN, 1i pO3BUTOK B OHTOreHEe31 Amapar

lonpmki. XiMiuHMHA cknag memOpaH, OynoBa Ta JIOKa3Ulawis
anaparty ['oib/K1 B KJIIITHMHAX Pi3HUX TUMIB TKaHWH. KoMnakTtHuii Ta nudy3Huil amapat
INompmxi. [iktiocoma. TlonspHicTh Ta KOMIapTMeHTami3amis amapaty ['oabIKi y 3B 3Ky
3 Jokamizamiero QpepMmeHTHUX cucteM. @Oynkuii amapary Tonpaxi: cerperaris,
MapKipyBaHHsI Ta KOHLEHTpalis NPOAYKTIB CHHTE3y B KIITHHI, iXHI XIMI4YHI
Moaudikaii, y4acTb y Mpolleci J03piBaHHS, KOHJEHcallli Ta TpPaHCIOPTY. Y4acThb
anmapaty ['oappki B yTBOPEHHI J1130COM, TOBEPXHEBOTO amapary KIITHHA Ta IHIIAX
BaKyOJSIPHUX CTPYKTYp CIeliaji3oBaHuX KiiTUH. llaTonoris Ta OioreHes amapaty
[onsmxi.

O6nsaMoBaHi myxupui. Ix ctpykrypa, GyHkii, 6iorenes.

Jlizocomu. Kracudikamis mgi3ocom. BractuBocTi 51130cOMHUX MeMOpaH Ta
¢depmenTiB. MexaHi3M ayrtodarii. YTBOpPEHHS BTOPHUHHHMX JII30COM Te€Tepo- Ta
ayToaryrouoro TUIy Ta IMOCTJII30cOM. Po3IIeryieHHs OpraHiYHMX MOJEKYJ. Y4acTh
JI30COM Yy TIpolleci BHYTPIITHBOKIITUHHOTO TPAaBJICHHS, B eMOpIiOHAJILHOMY Ta
MoCTeMOpPIOHAIbBHOMY PO3BUTKY, B PEryJsiii piBHS CeKpelii JesKux O10J0T14HO
aKTUBHUX PEUYOBHUH, Yy TPOIECI MO3AKIITUHHOTO PO3IICTUIEHHs O010moJIiMepiB, TOMIO.
Konmnemnii 6iorene3y nizocom. 'EPJI-cucrema. [Tarosoris mizocom.

[Tepokcucomu. XiMIYHUM CKJaJ Ta BJIACTHBOCTI MEPOKCHUCOMAJIbHUX MeMOpaH.
depMEeHTH MEPOKCHCOMAIIEHOTO MAaTPUKCI Ta KykJeoiny. biomoridnaposb mepoKCHIOM.
[TepokcucoManbHe MuXaHHS. 3B’SI30K MEPOKCHUIOM 13 MITOXOHJPISIMU Ta TJIACTHIAMHU.
biorenes nepokcumpom. I1atosoris mepoxkcHIoM.

Mopdomoriuna Ta (yHKI[IOHAIbHA €IHICTh KOMIIOHEHTIB BaKyOJSPHOI CHCTEMH,
CIIIBHICTH IMTOXO/KCHHS Ta Oi0reHe3y.

Opranoinu eHepreTHYHOro OOMiHY

CrinbHICT, OyJIOBH MITOXOHIpiH 1 muactua. @DyHKIIOHATbHA €EQHICTH ITUX
OpraHoi/IiB.

Mitoxonapii. BynoBa mitoxonapiii. XapakTepuctuka GOpMH, po3Mipy, KiIbKOCTI
Ta JOKaji3amii B KIITHHI. XIMIYHUN CKJaJa, MOJIEKYJISpHAa OpraHi3aiis 30BHIIIHBOI Ta
BHYTPIIIHBOT ~ MITOXOHJpiaiIbHUX  MeMmOpaH.  XiIMIYHMA  CKJaJ  30BHIIIHBOI
MITOXOHPIaJbHOI KaMepH, MaTPUKCY BHYTPIIIHBOI MITOXOHApianbHOT kamepu. CHHTE3
AT® — ocHoBHa (opma HakonuueHHs eHeprii B kmituHi. Ulnsxu 3m00yTTs eneprii
KJIITHHAMU: aHaepoOHUU TIJIKOMI3 y Tlajloruia3Mi, MEepeHeceHHs CcyOcTpaTiB Yy
MITOXOHJpiaJlbHAA MATPHUKCi, IXHE OKHUCJICHHS, JAHIIOT TIEPEHOCY EJIEeKTPOHIB Y
BHYTpilHIA MeMOpaHi, pochopumoBannas AJ[D B ATP-comax. CrpspKeHICTh MPOLIECiB
okucneHHs Ta pochopumoBanus. JJuxanpHi ancamo6IIi.

JHK wmitoxoHapi#, ix (hi3uKO-XiMiUHI BJIACTHBOCTI, PETUTIKAIlisl, TPAHCKPHUIIIIS.
PHK wmitoxouapiit, cuHTe3 Oinka. SnepHO-miTOXOHApianbHI B3aemomii B Tporecax
O0locuHTe3y. biorenes mitoxouapiit. IlaTonoris MiTOXOHIPIH.

[Tnactuau. CTpyKTypa XJIOpOIIACTIB, XiIMIYHMH ckian. CBITJIOBI Ta TEMHOBI
peakuii ¢orocunTesy. JJHK xmoporuracriB, GiocuHTe3 Oinka. biorene3 Ta dinoreHes
XJIOPOTLIACTIB.
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[imoTe3n aBTOHOMHOCTI TOXOJKEHHS MITOXOHAPIM Ta XJIOPOIJIACTIB.

CKOpOTIUBI CTPYKTYPH LIUTOIIA3MHU Ta LIUTOCKEIETY.

Mikpodinamentu. XiMIYHUNA ckiaj, OyaoBa i jokanizamis. MikpoTpyOouku
— OpraHi3yroui IEHTPHU y POCIHH 1 HalmpocTimux. bygoBa meHTpiosie, iX QyHKIlS Ta
BIITBOPEHHS. 3arajdbHUM IUTaH OynoBM Oa3aldbHUX TII€Hb, BIHOK, KT'YTHKIB,
MIKpOTPYOOUYOK BEpPETEHA MOALITY.

[TpomixHi ¢imaMmeHTH. MIHIUBICTh XIMIYHOTO CKJIAIy Ta JOKaTI3aIlis MPOMDKHHUX
(hiTaMeHTIB 3aJIe)KHO BiJl TUITY TKAHUHH.

VSBIEHHS NpO BHYTPIIIHBOKIITUHHUI CKeJleT, WOoro MopQoJiorisi Ha pi3HUX
CTaalsIX pyxXy KITHHH. Poiib MIKpOTpyOO4YOK Ta MiKpO(]1IaMEHTIB y CEKPETOPHOMY
IpOoIIeCi Ta IHIIMX BHYTPINTHBOKIITUHHUX TPAHCIOKAITISX.

Bxmrouenns. KioiTHHHI BKIIIOYEHHS, IXHS JIOKadi3allsd, XIMIYHHX CKJIaJ Ta
¢dbyHkuioHanbHe 3HaueHHA. Kiacugikanis BKIIIOUYEHb.

Snpo. IloBepxHeBuii amapar sapa. XiMIYHHUN CKJIaJl Ta MOJICKYJISIpHA OpTaHi3aiis
snepHux Memopan. [lepurykineapauii mpoctip. [IpoHUKHICTE siepHOi 000710HKHU. SAnepHi
MOpHY, iXHS KUIBKICTh, 3aJIEXKHICTh BiJ (YHKLUIOHAIBHOIO CTaHy KITHHU. bynosa
mopocoM (TIOPOBUX KOMIUIEKCIB), IXHS POJb y TPAHCIIOPTI 1 MPOIECIHTY MaKPOMOJICKYIL.
bynoBa minbHOI TUTACTHHKHM, i1 B3aeMOMis 3 OITKOBHM MaTpHKCOM. IIpHCTIHKOBUI
XpOMAaTHH, HOTO POJIb Ta CTPYKTYPA. 3B»SI30K SACPHOI MEMOPAHU 3 IIUTOIUIA3MATHIHUMUA
MeMOpanamu. [IpoGiema TpaHCOPTY MIXK SIIPOM Ta LUTOMIIA3MOIO.

XpomatuH. XiMiuHu# ckiaa. bymosa, BmacTuBOCTI, piBHI opranizarii JJHK. binku
XpOMAaTHHY: TICTOHM, IXHIM CKiIana, (yHKIIOHAJIbHE 3HAYCHHS; HETICTOHOBI OILIKH.
YasTpacTpyktypa Xxpomatuny. EjxemeHTapHi XpomocomHi (iOpuiu, iXHS opraHizarlis,
ySIBJICHHSI TIpo cymnepcmipanizaimito Tta netieyrBopenHs [IHK. AxrtuBauit (nudysnumii)
XpoMaTuH. [eTepoxpoMaTHH KOHCYJIbTaTUBHUN Ta (akynpTaTUBHUN. Perutikarris,
TPAHCKPHIILLisl, TPOLIECIHT, pereHepallisl.

XpoMOCOMH KIITHHH, IO AUISATHCSA. BynoBa XpoMocoM: MEpeTsHKKH, KIHETOXOp,
tenomepu, cymytHuku. Jlokamizamis caremitHoi JIHK. I'ereporennicte xpomocom 3a
JOBXKHUHOIO. YSBIEHHS TMpO KapioTun. PiBHI CTPyKTypHOi Oprasizaiii XpOMOCOM.
[ToniTeHHI XpOMOCOMHU SIK MOJENb IHTEP(PA3HOTO CTAHY XPOMOCOM. XPOMOCOMH THUITY
JAMTIOBUX HIITOK.

SAnepue. Snepue — NOPOAYKT TPAHCKPHIMIIHMHOI aKTHUBHOCTI  SIEPIEBOTO
oprasizatopa XxpomocoM. KinmpkicTh snepenb y KIITHHI. AMIUTIBIKOBaHI saepls.
Ximiunuit cknan saepeub. PHK snepens, nponecinr. CTpykTypa saepus (TpaHyiIsipHUIA,
Gi10puIIsIpHUIT KOMIIOHEHTH), 11 3B'A30K 13 (YHKIIOHAJBHOIO aKTHBHICTIO. DparMeHTaris
saneprs B npodasi MiTO3y Ta 3B'SI30K MOTO KOMIIOHEHTIB i3 XpomocoMamu. [laTosmoris
STIEPIIS.

[ puboHyKIEONmpOTEinHI KOMIUIEKCH SApa: Nepu- Ta IHTEPXPOMATHHOBI
rpanynu, Giopunu.

Oyukuii sapa: peanizallisi, BIATBOpEHHS, Iepenaya crajakoBoi iHdopmarii, ii
30epeKeHHSI Ta 3MIHH.

BinTBOopeHHS KIIITUH

KurreBuit mukn krmiTuHU: npecuntetnunuit (G;) mepion, nepion cuHTedy JIHK
(S), moctcunternunuii (Gy), nepiog Ta Mito3. CTYKTypHO-O010XiMIYHI 3MIHM KJIITHHHU B
KO)KHOMY Tiepioni iHTepdazu. MOXIMBOCTI BUXOIY 3 MITOTHYHOTO IUKIY, MOB’s3aHi 3
nudepenuiroBanaaM. [lommioinuzaris. TpuBamicTs iHTepda3nuTa MITO3Y.

Mito3. 3araigpHa cxema MOPQOJIOTIYHUX 3MiH Yy KIITHHI MpU MiTo31. MexaHizMu
pyXy XpoMocoM mix uac Mito3y. llomim mmromasMm — WHUTOKIHE3 (IIUTOTOMIs).
MetabomnisM KIITUHHU, SKa AUATBCSA. Perymsamis wmito3y. IlopymieHHs HOpPMambHOTO
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MITO3Y.

AMITO3 — IpsAMUI 01 KIITUHUA. Mopgosoris amiTo3y Ta HOro 3Ha4YEHHS.

Metios. Pepykuiinuii moaun kmtuHU. OcHoBHI (a3u I 1 Il moainy meiiosy.
Ponb Melio3y npu ctateBoMy pO3MHOKEHHI JKUBUX OPTaHi3MiB.

Matpuuyna Tteopist cuHTe3y Ouika. Tpu OCHOBHI NPUHLMIKA MATPUYHOI Teopii
cuHTe3y Outka. Kpik — aBTop MaTrpuuHoi Teopii cuHTe3y Ouika. IIpouec cunTesy Oiika.
Ximi3M cuHTe3y Oinka. MexaHi3M CTPYKTYpHOI opraHizailii O1JIKOBOT MOJICKYJIH.
[lepBuHHaA, BTOpPMHHA, TpPETHHHA Ta 4YETBEPTHMHHA CTPYKTypa OLIKOBOI MOJIEKYIIH.
Oco6nuBOCT1 PiBHA OpraHizailii KJIITHHH, SIK €JIEMEHTapHOI OJIMHUII OpraHi3allii >KUBOTO.
JloGionoriuni ymoBu icHyBaHHS COHSYHOI CHCTEMHM 1TUIaHETH 3emiis. YMOBU TOSIBU
npuMiTUBHUX KITHH. [loxomkeHHs koxy. IloxomxkeHHs eykapioTUYHUX KIITHH. Poib
LIUTOIIa3MHU B Tipolieci AudepeHIlifoBaHHs. ['eHeTUUYHa TOTOXHICTh KIITHH y MeXax
opranizmy. EMOpionaneHa inaykiis. Knituaaa nudepeniiaris.

. Licro.ioris

Beryn. Ilpenmer 1 3amagi ricronorii. MeToau AOCHITKEHHS B TiCTOJIOTII.
BusnaueHHs MOHATTA “TKaHUHA .

Kopotkuii Hapuc po3Butky ricrosorii. Ilepuri cnpoOu kiacudikariii TKaHHUH.
EBomomiitauit nmpuHnun knacudikamii TkanuH O.O. 3aBap3ina. I'eHeTH4Ha cucTeMa
knacudikamii TkanuH H.I'. Xnomira. MopdodyHKiioHanbHa Kiacu]ikaiis TKaHWH.
CydacHi ysABIIEHHS NPO €IHICTh CTPYKTYp, QyHKLIA Ta OOMIHY PEYOBHH y TKaHHMHAX.
3arajabHi IPUHIUIN PETYISIIT PYHKIIIH TKAHUH Y IUIICHOMY OpraHi3mi.

EniTenianpHi TKaHWHHW. 3arajibHi O3HaKW Ta (YHKIN1 emiTelialbHUX TKAHHH.
Mopdomnoriuna kinacudikaiis emiteniro. OcobiuBocTi OyI0BU HOTO OKPEeMHX THIIIB.
3B’SI30K €MITENII0 Ta CIIOIYYHOI TKAaHUHH B IpoLeci AMPepeHLIIoBaHHs. XapaKTepUCTHKA
0a3anbpbHOI MEeMOpaHH.

[ToxpuBHUil emiteniii. baraTomapoBuil TIOCKHA 3pOrOBUIMNA 1 HE3POTOBLIHIMA
emitenid. OgHomapoBUil OaraTOpAAHUI MHUTOTJIMBHM emiTenid, NmepexiqHuN emiTelNii,
OJIHOIIIAPOBHUI TMIOCKUN (Me30Temii), KyOldHWH, UMTIHAPUYHUN, CIU30BUN eMiTelil.
[nHepBauis, Backysipu3alis enitenito. Perenepaiis, BikoBi 3MiHM. ['icToreHes enitemniis.

3ano3uctuit emiteniii. Knacudikamis 3ano3. bynoBa cekperopHoi kmiTHHH. Tunu
BUBEJICHHS Ta MpUpoJa cekpery. Mopdoioriuna XapakTepuCTHKa €K30KPUHHUX 3aJ103.
Enpokpunni 3amo3u, ixHe (yHKIIOHAJIbHE 3HAYCHHsA. [HHepBallis, BacKylspu3allis Ta
perymsiist GyHKIN 3a]103UCTOro emitenito.Perenepartis, BikoBi 3MIHH.

TkaHWHU BHYTPIMIHBOTO cepefoBuina. [lOHATTS “TKAHWMHM BHYTPIITHHOTO
cepenoBuia”’. TloxomkeHHs, 3arajibHa XapaKTePUCTHUKA OyJIOBH TKAHWH BHYTPIIIHBOTO
cepenoBuina. Kmacudikarris.

Kpos 1 nimda. Tlonsarrsa “cucrema kposi”. Ilnazma it popmeHi eaeMeHTH KpPOBI.
['emorpama, BiKOBi 3MiHH KPOBI.

['emomoeTnuHi TKaHWUHU: MienoinHa Ta JiMmdoinHa. Miemoinna TkanuHa. CydacHi
YSIBJICHHSI TIPO MOXO/KEHHS KJIITUH KpoBi. EMOpioHansHU# remornoes. YHiTapHa Teopis
KPOBOTBOPEHHSI B JOPOCJIOMY OpraHi3Mi: €pUTpONoOe3, Mieonoe3 (TpaHyionoes),
YTBOPEHHS MOHOIIUTIB, TIM(OILUTIB, METAaKaPiOIUTIB Ta KPOB’THUX IMIACTUHOK.

Jlimpoinna TranuHa. Xapaktepuctuka JimMbu. JlimpaTuyHi BY3IH, THUMYC,
cenesinka. Tunu mimdonutie, ixus audepeniiamis. Poas T 1 B nmimdomnuTis y peakimisax
IMyHITETY.

Brnacue cnonmyuna TkanumHa. Kracudikaiisi BiIacHE CHOJNYYHHX TKAHUWH:
BOJIOKHHUCTI Ta CHOJY4YHI TKAHUHU 31 CTIeL1aIbHUMHU BJIACTUBOCTSIMH.

Bonoknucrta crnonyyHa TKaHWHA: MMyxka ¥ miibHa. [lyxka BOJOKHHMCTA CIIONYYHA
TKaHUHAa. bynmoBa ¥ QyHKOii KITHH TyxXKoi CHOMy4YHOI TKaHUHH: (HiOpobiacTis,
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TICTIONMUTIB-MaKpodariB, Ty4HUX KIITUH (JaOpOIMTIB), KUPOBUX KIITUH (JTIMOIUTIB),
MNITMEHTHUX KITHH (XpomaTodopis), Tomo. CKkIaaMIKKIITUHHOT pEYOBHHU. Y TBOPEHHS
MDKKITITHHHOI PEYOBHHHM Ta BOJIOKOH. XapaKTEPHCTHUKA KOJAr€HOBUX, €MACTHYHUX Ta
PETUKYIAPHUX BOJOKOH. ['iIcTOreHe3 myXKoi CIOJIy4HOT TKaHUHHU.

[I{inpHa cofydyHa TKaHUHA: Heo(dopmileHa Ta opopMileHa (CYXOXKHILIS, 3B A3KH).

CronydHi TKaHUHU 31 CHEIIaJbHUMM BJIACTUBOCTSIMU: PETUKYJSPHA, >KUPOBA,
MIrMEHTHA.

['icTorenes cmony4ynux TkaHuH. Perenepariis. BikoBi 3MiHH.

XpsAoBl TKaHUHU. 3arajibHa XapaKTEpUCTUKA XPSIIOBUX TKaHUH. OCHOBHI BUIU
KJIITUH: XOHJApOOMacTH, XoHApouuTu. PyHKIIT nux KITHH. CTpyKTypa Ta XIMIYHHUNA
CKJIaJ, MDKKIITHHHOI pPEYOBMHHM. Pi3HOBUAM XpAIMIOBOI TKAHWUHHU: TlaJiHOBHUH,
€JIaCTUYHUI, BOJTOKHUCTHUH Xpsii. ['icToreHes, perenepaiisi, BIKOBI 3MIHHU XpsIla.

KicTkoBi TkaHuMHHM. 3arajibHa XapaKTepUCTUKAa Ta Kiacu@ikalis KiCTKOBOI
TKaHUHU. MopdodyHKIIIOHAIBHI 0COOIMBOCTI KJIITHH KICTKOBOI TKaHWHHM (0CTE00IaCTH,
OCTEOLIUTH, OCTeOKJacTh). lictodizionoris KiCTKOBOi TKaHWHHU. ['icTOreHe3 KiCTKH:
PO3BHUTOK KICTKH 3 ME3€HXIMHU Ta Ha MicCIll Xpsia. Perenepaitiskictok. BikoBi 3MiHu.

M’s130Ba TkaHMHA. 3arajbHa XapaKTepUCTHKA Ta Kiacuikaliis M’S30BUX TKAHHUH:
HEMOCMYIOBaHa, MOCMYroBaHa cKelleTHa i cepreBa. [loHATTS mTpo crermiaii3oBaHy
M’s130By TKaHMHY. [locMyroBana m’s30Ba TKaHMHA. XapaKTEPUCTUKA CKEJIETHUX M’S3IB.
CtpykTypa M’S30BOr0 BOJIOKHA: CapKoJieMa, CapKoIulasMma, sjpa, Tpiaju, OpraHelu,
Miodi6punu, capkoMepu. YIIbTpacTpyKTypa capKkomepa.

Edepentna iHHepBalis MOCMYyroBaHux M’s3iB. bynoBa HepBOBO-M’S30BOTO
cunaricy. llepemaua nemonsipusamii 3a jgomomMororo T-cucteMu Ha MeMOpaHU
CapKOIJIa3MAaTUYHOTO PETUKYIyMa. MexaHi3M perysilii CKOpOUYEHHS Ta po3ciabieHHs
M’5130BOTI0 BOJIOKHA. PO3BUTOK, picT, pereHepariisi CKeJIeTHOIMYCKYJIaTypH.

[Tocmyrosana cepuena M’30Ba TKaHUHA. MikpockormiuHa Ta
yIbTpaMiKpoCKomiuHa OynoBa cepreBoro M’siza. Perynsilis CKOpOYEHHS CEpIEBOTO
M’si3a. Buau kapaiomionutis: poOodi, IPOBiJIHI Ta CEKpeTOpHi. Poiib BCTaBHUX JTUCKIB Y
3a0e3MeueHH1 eJIeKTPUYHOIO 3B’ SI3KYy MK KIITHHAMHU, MEpeiadl TATHYYOro 3yCUilId Mpu
cKopodeHHi. PO3BUTOK 1 pereHepaiiisi cepueBoi MyCKyJaTypHu.

HenocmyroBana ™’si30Ba TKaHMHA. 3arajbHa XapaKTepuUCTHKa, OynoBa Ta
BJIACTUBOCTI HEMOCMYTOBaHUX MIOIUTIB. Jlokamizalliss akTHHOBUX, MIO3WHOBUX Ta
MPOMDKHUX (imaMeHTiB. B3aeMoiisi capKoIIa3MaTHyHOTO PETUKYIyMa 3 MJIa3MaTUYHOIO
memOpaHoto. Edepentna inHepBaris rnageHbKuX M s3iB. PO3BUTOK 1 pereHepartis
HEIOCMYTOBaHOI M’5130BOi TKAHUHHU.

HepBoBa TkaHuHa. 3aragbHa XapaKTEpUCTHKA Ta OpraHi3allisi HEPBOBOI TKaHWUHH.
bynoBa HepBoBoi kmiTMHM  (HeWporuTa). Mopdosnoriuna Ta  QyHKIIOHaJIbHA
kinacudikamis HepouutiB. OcoOIMBOCTI oOpraHizamii HEHpPOCEKPETOPHUX KIITHH
rimorasamyca Ta iX poib y perymsmii QyHKIIH eHZOKpHHHUX 3a103. Kiacudikaris
BimpocTKiB. CTpyKTypa aKCOHIB 1 JCHIPUTIB. AKCOHHHMH Ta JACHIPUTHUN TPaHCIIOPTH.
Perporpannuii Tik.

[TpyynHM BUHUKHEHHS TOTEHIIANy CIIOKOIO Ta HEPBOBOTO IMITYJIbCY. 3araibHa
XapaKTEepUCTUKa, Kiacu@ikallis Ta YIbTpPacTPYKTypHa opranizaiis cuHarciB. OCHOBHI
NPUHIMIIA TIepeaadl IMIMYJIbCIB Y XIMIYHUX Ta €ICKTPUYHUX CHHAIcax. 30y/Kyroul Ta
TaJIbMiBHI CHHAIICH.

Knacudikariss Hedipormii: 11 BUIW Ta ydacTh B YTBOPEHHI MI€TIHOBOI OOOJIOHKHU
HEPBOBHUX BOJIOKOH. ACTpOLIMTapHA, eNeHJAMMHA, MYJIbTUIOTEHIlalbHA TJisl, iXHi
¢ynkmii. Xapakrepuctuka Mikpormii. OcobauBocTi Oy10BH Mi€TIHOBHX Ta HEMIETIHOBHX
BOJIOKOH.
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[IBUIKICTH MPOBEACHHS HEPBOBOTO IMIYJIbCY HEPBOBUMHU BOJIOKHAMHU. [TOHSATTS
PO HEPBHU, TaHIJIIi, HEPBOBI CIUleTeHHS. PO3BUTOK HEpPBOBOI TKaHWHHU. Pereneparris
nepupepuyHUX HEPBIB.

6. AHaTOMist pocJIHH.

IcTopis po3BUTKY aHAaTOMii pPOCIAWMH Ha TJI 3arajJbHO OIOJOTIYHUX 3HaAHb 1
BJIOCKOHAJIEHHSI MIKPOCKOINIYHOI TexHIKU. POpMyBaHHS HOBHUX HaIpsIMIB Ta PO3JLIIB
HAyKHU PO BHYTPIIIHIO CTPYKTYPY POCIMHHHUX OpraHi3miB. BHECOK BITUM3HAHUX YUEHHX
y PO3BHUTOK aHAaTOMIii POCIMH Ta ii OCHOBHHUX pO3JITIB: €KOJOTI4HOi, KIJBKICHOI Ta
€KCIIEpUMEHTAJIBHOI aHATOMI1 POCIIHH.

KniTuHa sk eneMeHTapHa CTPYKTypHa Ta (PYHKI[IOHAJIbHA OJMHULS POCIUHHOTO
opraHizmy. Pi3HOMaHITHICTb OpM POCIMHHHUX KIITHH. OCOOIMBOCTI OY0BHU POCIUHHOI
kiiTuHU. [Iporomnact — XUBHIl BMICT POCAMHHOI KMTHHU. CTPYKTYpHI KOMIIOHEHTHU
nporormiacta. MaTpuKC LUTOIUIA3MU SK CEPEAOBUILEPO3TAITYBAHHS Ta (DYHKIIOHYBaHHS
sapa, TUTACTHA, MITOXOHApIM, amapary ['onbmki Tomo. PisHOMaHITHICTE 1 OymoBa
OJIHOMEMOpaHHUX OpraHen. BakyossgpHa cuctemMa poCIMHHOI KIITUHU. MiToXOHpii Ta
iXHS poib B 3a0e3leyeHHl eHepreTMYHuX norped kimituHu. Ilnactunm — cneundiuni
OpraHesid POCIMHHUX KIITHH. HemeMOpaHH1 CTPYKTYPH POCIUHHOT KIITHHH.

XiMIYHMH CKJIaJ KIITHHHOI CTIHKH. MaTpukce KmTHHHOI cTiHku. [lepBuHHa
KJIITUHHA CTiHKAa. MDKKJIITHHHA pEYOBHMHA Ta il CTPyKTypHa (yHKUiA. PicT KIiTUH
pO3TATYBaHHSAM. BTOpHHHE TIOTOBIIEHHS KIITHHHUX CTIHOK. XIMIYHI BHUI03MIHH
KIITHHHUX  CTIHOK: JIrHIQIKaIis, cyOepHHi3amis, KyTHHI3aIlsd, MiHepali3allis,
ocnu3zHeHHd. [lopu 1 mepdopauii B KMTHHHMX cTiHKax. CTpyKTypa Mjia3MoJecMm 1ix
poJib y hopMyBaHHI CUMILIACTY. THITH MOTOBIIEHB KIITUHHOI CTIHKH.

3amacHi TOXHMBHI  PEYOBHMHHM  POCIMHHUX  KIITHH:  KPOXMallbHI  3€pHa,
BKJIFOUEHHS O1IKOBOT TPUPOAM Ta JIIITiIHI Kparwi.

[TonsaTrss mpo TKaHUHU. Pi3HI npuHUMNU Kiacudikalii pPOCIMHHMX TKaHUH.
[lepBuHHI Ta BTOpUHHI TKaHUHU. Di3i0N0ro-aHaTOMIYHA Kiacudikalis TKaHUH. TBipHI
TkanuHM. Jlokamizariss 1 TUOU TBIPHUX TKAHWH: alliKaibHI, 1HTEpKAJsApHi, Ol4HI Ta
0azanbHi. TpaBMaTU4YHI MEPUCTEMHU SIK TUI 1HIYKOBAaHUX MEPUCTEM.

[lepBuHHA TIOKpHMBHA TKaHWHA - emifepma. AHATOMIYHI OCOOJMBOCTI KJIITHUH
enigepmu. [loBepxHEBI CTPYKTYPH €I11IEPMHU SIK 3aXUCHI yTBOPEHHS.

Crpyktypa exrtomecM (teiixoxm). Opranizailis MOPOJUXOBOrO arapaTy pOCIUH
PI3HUX EKOJOTIYHMX TPYyN Ta MEXaHi3MH MNPOAMXOBHX pYyXiB. BTOopwHHa mMOKpHBHA
TKaHuHa — nepuaepma. denema (kopok) i penogaepma. YTBOpeHHS Ta OyI0BaCOUEBHUOK,
ix ce3onH1 3MiHu. Kipka sk TpeTHHHA TOKPUBHA TKAaHUHA.

Jlokamizamiss Ta TUNM apMaTypHuUX TKaHuUH. Kosenxima Ta i pi3HOBUAHOCTI B
pi3HHUX opraHax pociivH. CkiepeHximMa. 3aKOHOMIPHOCTI i PO3MIILIEHHS B TLT1 POCIHHH.
CknepenximHi, JepeBUHHI Ta 1y0’stHi BojokHa. CKIIepeinHi OnmopHi KIITHHH Ta IX TPYIIH.

CTpyKTypHi elleMeHTH KcwieMdu U ¢diaoemu. AHATOMIYHI OCOOIMBOCTI CyIWH
(Tpaxeif) 1 Tpaxein. Tumm KCUJIEMHUX €JIEMEHTIB 3aJIeXXKHO BiJ PIBHA PO3BUTKY Ta
XapakTepy IMOTOBIIEHb KIITUHHUX CTIOHOK, pO3MIIIEHHS Top 1 mnepdoparii.
Oco06iMBOCTI KCHJIEMH TOJIOHACIHHUX. OHTOTeHe3 TICTOJOTIYHHUX EJIEMEHTIB (PIIOeMH.
Ocob6nuBocTi OyIOBH CHUTOBUIHHUX TPYOOK 1 CHUTOBUIHUX KJIITHH. AHATOMIs KJIITHH-
CYMYTHHKIB.

CynuHHO-BOJMIOKHUCTI Ty4ykd. Tumm myukiB. [IpoxambiampHi TsKi, MYyIKOBHH i
MDKITy49KoBHiA KamOiid. OcobmuBoCTI OyI0BH MPOBiIHOI TKAHWHU B CTeOJax AEPEBHUX
pociuH. bynoBa Ta (yHKIT acUMUIALMIMHUX TKaHWH. Jlokamizallis B opraHax POCJIHH.
AHaTOMIYHI BiAMIHU XJI0pO(ITOHOCHOT MAPEHXIMH JIUCTKIB 1KOPH MaroHiB.

AHaATOMIsI CEKPETOPHUX CTPYKTYp. 3OBHIIIHI CEKPETOPHI CTPYKTYPH: TPUXOMH i
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3a5103ku. Hektapuuku. I'inatoau. BHyTpilHI CeKpEeTOPHI CTPYKTYPH.

[lariun sik equHa nucTocTeOM0Ba CTPYKTYypa. [lepBunHa OyaoBa cTebia.

[TpoBinHa cuctema naroHa. bynoBa Ta xapakrep po3MILIEHHS IPOBIIHUX ITYYKIB.
Pict cre6na B noBxuHy. Pict crebia B TOBIIMHY. MepucTteMa NEpBUHHOTOTIOTOBIICHHS B
OJTHOJIOTTbHHUX.

Bropunna OypoBa crebna. 3akiajaHHs MMYYKOBOTO Ta MIKIIYYKOBOTO KaMmOIllo.
dopmyBaHHS BTOPUHHOI KcwiieMH 1 ¢iioemu. Bropunna 6ynoBa crebiia TpaB SHUCTUX Ta
JEPeBHUX pOCIWH. MexaHi3M (GopMyBaHHS pIYHUX KUIelb y JAepeBUHI. MexaHiduHi
TKaHWHU CTe0J1a 3 IEPBUHHUM 1 BTOPUHHUM TUIIOM OY/I0BH.

OyHKIIOHATBPHE 3HAYEHHS Ta aHaTOMIYHA Oy/I0Ba JIMCTKOBOI IUIACTHHKHU.
[ToxkpuBHa TkaHWHA TUCTKIB. DyHKIIT Ta Oyn0oBa Me30¢iTy. MexaHiuyHI TKAHUHU JIUCTKA.
[IpoBinHa cucteMa nucTKa. XapakKTepUCTHKA CyIMHHUX MydKiB y pociaud C3-, C4-tuny
¢otocunTezy. OcobnuBocTi OyIOBM JIMCTKIB Yy TOJOHAaCIHHHUX pOCIHH. SIpycHa
MIHJIUBICTH OYJIOBU JTUCTKIB. 3aKOH 3aJIEHCHKOTO.

Crapinas nuctkiB. @opMyBaHHS BiOKpeMiTiolo4doro mapy. OmnajgaHHs JUCTKIB 1
Horo aHaToMiyHa KapTHHA.

ArmikaibHa MepHCTEMa KOpEHs Ta oprasizauis Horo TOYku pocty. LleHTp
CIOKOI0’’Ta #oro ¢izioyioriuae 3Ha4yeHHsA. [icToreHe3 y KOpeHiI OJHOIOIBHUX
TaJIBOAOIBHHUX POCITUH. 3aXUCHA 1 TEOPEIENTOPHA POJIh KOPEHEBOTO YOXJIHKA.

[lepeunna OypoBa kopens. Cremiagi3oBaHa TKaHWHA B 30HI TOTJIMHAHHS —
emibnema (pusonepma). Exzonmepma i mepBuHHa kopa. Enmomepma. OcoGmmBocTi ii
oynosu. [losicku Kacmapi ta ix Gap’epna ¢ynkuis. [Ipomyckni kimituau. CTpyKTypa
HEHTpaJlbHOTO IHuiIiHApa. bynoBa Ta ponp nepunukiny. BuHukHeHHsS kambiro Ta
BTOPMHHHUM pICT KOpeHs. 3MyLIyBaHHSA IEPBUHHOI KOPU 3 €HAOAEPMOIO IijJ Yac
BTOPUHHOTO pocTy. BunHukHeHHs Qenoreny u ¢opmyBaHHs mnepuaepmu. Kopenesa
HIWHKA.

AHaTtoMiuHa 0y/10Ba OCHOBHHUX YaCTHH KBITKH.

Anpgporneii. Tuumnka Ta 11 OymoBa. byjoBa NMHUIKOBOTO 3epHA amoKapmHUM i
cunkapnHuii rinenei. [lonsTTs mpo mwiogonuctku. Ponb QuiopanbHOi MepucTemMHu B
YTBOPEHHI KBITOK 1 CyIBITh. OcCOOJMBOCTI aHATOMIYHOI OYJOBM OAHOCTAaTEBUX 1
JIBOCTATEBUX KBITOK.

[Ipouiec 3ammigHeHHS Ta PO3BUTOK HACIHMHU. AHATOMisl TEPETBOPECHHS
HACiHEBOTO 3ayaTKa B HACIHUHY. YTBOPEHHSI 3allaCHUX MOXUBHUX PEUYOBUH Yy KIIITHHAX
EHJIOCTIEPMY Ta CIM STOTISX.

AHaromiuna OynoBa 1ioniB. [iCTONOTIYHI E€JIEMEHTH COKOBUTHX IUIOJIB.
Pi3HOMaHITHICTh aHATOMIYHUX EJIEMEHTIB IUIONIB 13 CyXUM TMEpUKapmieM. AHATOMis
mpolecy BIJJAUIEHHS Ta omajaHHs IiojiB. PopMyBaHHS BiAJIIIBHUX IIApiB Y OCHOBI
TUTOAOHDKOK. AHaTOMI4HI 0COOJIMBOCTI MEXaHI3MiB PO3KPUTTSIIIONIB OJJHOHACIHHOTO Ta
OaraToOHaCiHHOTO THUITy. AHATOMIYHA OyJ0Ba KIITHHHUX CTPYKTYp 1 TKaHHH, IO JISXKATh
B OCHOBI MEXaHI3MIB AaKTHUBHOTO TIOIIMPEHHS AaBTOXOPHUX TIUIOAIB. AHATOMIYHI
0CO0JIMBOCTI MAPTEHOKAPITYHUX TUIOIIB.

/. DizioJiorisi Ta 6ioXimMisi pocsIMH.

dizionoriss pocnuH SK Hayka mnpo (YHKIIT POCIMHHOTO OpraHi3My Ta
3aKOHOMIPHOCTI HOTO JKHTTENISUIBHOCTI. Micue ¢i3ioyorii pociauH cepel  1HIIMX
npupogHUYMX HayK. OCHOBHI HAaMpsSIMKU B cydacHii izioforii Ta cnernudika HayKOBUX
nocmikeHb. [loenHaHHsS aBTOTPOPHOrO U TeTepOoTPO(HOTO IKUBJICHHS B IKUBUX
opranizmax. OCHOBHI eTanu po3BUTKY (i310J0Tii pOCIHH y CBiTI Ta BYKpaiHi.

diTocdepa Ta 1l BU3Ha4albHa POJb Ha 3emill y popMyBaHHI ekocucTeM. bioTnuHi
dakTopu TpPYHTOYTBOpEeHHs. Ajenomaria sk (isiomoriuamii mpomec. Dito- Ta
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OIOMOHITOPUHT €KOCHCTEM Ha OCHOBI BHWBYEHHS (DYHKI[IOHAJIBLHOTO CTaHy POCIHH.
Exkonoriuni acnextu y ¢izionorii pociuH. KocmiuyHa pojb pPOCIMHHOTO OpraHizmy.
OcHoBHI npobsieMu cydacHoi GpiTodi31070rii.

®i310710Tis] POCIWHHOI KIITHHUA. XIMIYHUNA Ta MOJEKYISPHHN CKJIaJ POCIUHHOI
KkiiTuHU. KiiTuHA, K OpraHi3M 1 SIK €JIeMEHTapHa CTPYKTypa 0araTOKIITHHHOI 3€J1€HOi
pocnuHu. P1310J10T1YHA XapaKTEPUCTUKA POCIMHHOI KIITHHU. CTPYKTYpHI KOMIIOHEHTH
POCITUHHUX KIIITHH.

MeMOpaHHUd ~ NPUHIOWI ~ OpraHi3aiii  BHYTPIIIHBOKIITHHHUX  CTPYKTYP.
KoMnapTmeHTanisi KaTagiTUYHUX CUCTEM Ta METa0OMIYHUX (OHMAIB IPOTOIUIACTIB SIK
OJIMH 13 ME€XaHI13MIB PeryJisilii KIITUHHOTO OOMIHY.

[Togpa3nenHs Ta ¢GopMH HOro TMPOSBY B POCIMHI W KIiTHHI. PI3HKO-XIMIYHI
BJIACTUBOCTI mpoTomiac3Mu. OpraHu, TKaHUHU Ta (QYHKI[IOHAJIbHI CHCTEMH BHIIHMX
POCTIHUH.

Boauuii pexxum pociaud. Boma B mpupomi, i 3Ha4eHHS B JKHTTI POCIMHHOTO
opraHizamy. MoJleKyJIsipHa CTPYKTypa Ta (i3MYHI BJIACTMBOCTI BoaW. [impararis, sK
(dakTop, 110 BU3HAYA€ CTaH BHYTPIITHOKIITUHHOI BOJAM.

BomooOmin kmitunHu. PocnuHHA KiTiTHHa sSIK ocMOTHYHA cuctema. [udysista
ocmoc. Typrop. SBumie miuazMonmizy Ta Jeruiasmodiizy. TepMoauMHaMivHi MOKa3HUKU
BOJIHOTO PEXKHMY POCITHH.

Pone KOpeHeBOi cucTeMu B MOTJIMHAHHI BOAM POCIMHOI. MexXaHi3MU TPaHCTIOPTY
BOJM B KOPiHHsI. AKTUBHE 1 TAaCUBHE MOTIMHAHHA Boau. [1lnsxu 611M3pK0T0 Ta AanbHBOTO
TPaHCIIOPTYBaHHS BOJM, HOoro MexaHi3sMu. BTpara Boau pocimHO0. TpaHcmipaliis Ta ii
¢di3ionoriyHe 3HaUeHHS. B3aeMO3B’ 130K BOJTHOTO PEXKUMY 3 (P1310JIOTTUHUMH MTPOIIECAMHU.
Boanauit pexum pi3HUX eKOJIOTIYHUX rpym pociuH. Di3i010TiuHI OCHOBH 3POIICHHS.

®ortocunte3. DoTOCHHTE3 SK YHIKaTbHA (Di3MKO-XIMiYHA Ta 3arajibHOOI0JIOTIYHA
¢byHKLIsA pocauHHOro opraHizmMy. @orocunres 1 0iocdepa.

CtpyKkTypa Ta XIMIYHUN CKJIaJl (POTOCUHTETUYHOTO anapaty pociuH. [IoHATTS mpo
dboTtocunTeTHUHY oauHUINO, Gporocuctemu I Ta I, ixHiit cknan ta ¢pynkiii. oToxiMiuHi
peakuiiini nentpu. CydacHi ysaBIIEHHS Mpo MexaHi3Mm (ortocunrtesy. [lepBuHHI mpoiecu
¢dotocunTesy. DOTOIHAYKOBAaHI OKCHUOBIJHOBHI MPOLIECH MEPETBOPEHHS KOMIIOHEHTIB
€JIGKTPOHTPAHCIIOPTHOIO JIAHLIOTY. YSBJIGHHA IPO MEXaHI3M BHIUICHHS KHCHIO B
mpoueci dorocuntesy. DotocunTeTnuHe GoTodochoprtoBaHH, WOro 3HAYCHHS B
6ioeneprerui. ['a3000MiH Ta nuki nepersopenns CO2 y nponeci potocunrtesy. Hlnsxu
¢ikcanii CO2 B pOCIMHHHUX OpraHi3Max.

®otoguxanus. C3 ta C4-tunum  dorocuntesy. MerabomizM 3a  TUIOM
toBcTsiHKOBUX (CAM — Crassulaceae acide metabolism). Exonoris ¢oTtocunresy.
doTtocuHTe3 Ta TPOAYKTUBHICTE. EBOIONIST hoTOTpOdii.

JluxauHs Ta OponinHsA. BpoaiHHS Ta AUXaHHS — IEHTPaJIbHI JaHKH MeTaboIi3My B
KIITUHAX. 3B’A30K MK aepoOHOI Ta aHaepoOHOI ¢a3zor auxaHHs. [lokasHuKH
IUXaJbHOrO ra3oo0MiHy. JluxanpHuil KoedilieHT. bionoriune 3HauyeHHS OpOAIHHSL.
KaraniTuuni cucteMu JUXaHHSL.

OCHOBHI HUIAXM JUCHUMUIALIT ByrieBoAiB. [mikomi3. Lluknm TpukapOOHOBHX
kuciot. Enepreruka auxanHs. CrHojgydeHHs IUXaHHS Ta OKUCHOTO (ochopuiyBaHHS.
CyuacHi ysBIE€HHS PO MEXaHI3M OKHCHOTO (ochOpHTyBaHHS.

['miokcunatamii myat. Ilento3odocdarne okucHeHHs pedoBuH. EnmorenHi
MEXaHI3MU PeryJisilii TuxaHHs y pociauH. Ekosoris guxaHHs.

Minepanbhe xxuBieHHs. KopeHeBe KUBJIEHHS K BaXXJIMBUI (PaKTOp perysItoBaHHS
¢i310I0TIYHUX ~ TPOIECiB, MPOMYKTHUBHOCTI Ta sKoOcTi Bpokato. Kiacubikaris
MiHEpaJbHUX €JIEeMEHTIB. J[OCTymHICTh €IeMEHTIB >KMBJICHHS Ta 3aJ€KHICTh BiJl THUITY
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IpyHTIB. ['pyHT — cepeloBHUIE KOPEHEBOIO KHUBJEHHS pociuH. [lornuHanHs Ta
TPAaHCHOPTYBAHHS MIHEPAJIbHUX €JIEMEHTIB. AKTHBHE Ta TacUBHE TMOTJIMHAHHS
eleMeHTIB. |HQopMaTMBHE 3HAYE€HHS 10HHOIO TpaHCHoOpTy. binu3bkuil 1 nmanpHId
Tpancropt. dakTopu perynsimii. BropuHHe BUKOpHCTaHHS (peyTuii3allis) eJIEeMEHTIB.
Ponpb MiKOpU3H B )KUBJIEHH1 POCIIHH.

®izionorisi a30THOTO KUBJIEHHS pociauH. Di3lojoriyHa poib  Makpo- 1
MIKpOEJIEMEeHTIB 1 iX metabodizailisa. di310710TiYHI OCHOBH BHUKOPUCTAHHS MiHEPAJTbHHX
T00pUB.

['ereporpodne xuBienns pociuH. Canpoditu. [Tapasutun. KomaxoigHi pocianHu.
®i310510T1s BUAUIEHHS PEYOBHH POCIMHHUMU OpraHi3MaMHU.

MexaH13MU BUIIJICHHS PEYOBUH. AJleIONAaTis.

Pict 1 po3Butok pociauH. Etanu onToreHesy Bummx pociavH. EMOpioHanbHMI
etan. FOBenuibHMIt etamn. Etan ctapinss Ta BigMupaHHs. OHTOT€HE3 Y HIXKYUX POCIIHUH.
JudepenniroBanas Ta picT pocnuH. KIiTHHHI OCHOBH pOCTOBHX MporieciB. ITomspHICTh
pocty. 3aranbHi YSBIEHHS MPO PICT 1 PO3BUTOK POCIHH. [HTETrpabHICTh MPOIIECIB POCTY
W pO3BUTKY, pIBHI BHUBUYCHHs, MoOjeiil. bioreHe3 KIITUHHUX CTPYKTYp Ta OHTOTEHE3
POCIMHHOI KIITUHH. [IOHATTAKIITUHHOTO UKITY. JKUTTEBUN LUK BUIIUX POCIUH. TUIH
pocry.

OcHOBHI 3aKOHOMIPHOCTI pocToBUX mpoueciB. Kpusa pocty. Putmiunicts. Bruius
30BHIIIHIX (P)AKTOPIB HA PUTMIYHICTh pocTy. P1310J0TTYHUI TOJUHHUK. SIBUIIE CHOKOIO,
fioro ¢izionoriuna ¢yukmig. [TomxsgpHICTs 1 pocToBi Kopensmii. PocToBl pyxu pociuH.
Kiacudikariiss cnoco0iB pyXy pociauH. BHYTpIITHROKIITHHHI pyXd. PyX nuTomniasMu ta
OpraHoiJiB KIITUHU. JIOKOMOTOpHI PyXH y JUKTYTUKOBUX. Te€pMO- 1 XeMOTaKCHC Ta iXHi
Mexani3Mu. BepxiBkoBwuii pict. Tpomnismu. Buau Tpomi3mis, iXHs BigMiHA BiJl TYPrOpHHUX
pyxiB. PoctoBi HacTii. Pyx BuTkux pocnuH. Pyx kimitun npoauxiB. EBodtorist croco6iB
PYXY pOCIIUH.

Tunm perymsuii (Tpodiuna, ¢(iTOropMoHaigbHa, €IeKTpo]i310NOoriyHa Ta IeHHA)
MpOIECiB POCTYy 1 pPO3BUTKY pociauH. OCHOBHI YSIBJICHHS MNP0 PO3BUTOK POCIHH.
Mexanizmu Mmopdorenesy. Mopdorenes y pisHuX XUTTEBUX (HopM pociuH. Mopdorenes
KopeHsi, crebna i nuctka. MexaHisM MopdoreHe3y. BkitoueHHs TeHETHUHUX Mporpam
Mopdorenesy. Ilosurmiiina iHdopMmaris, i npupoga ¥ poib B MOPPOTEHETUYHHX
mpouiecax. BmmuB Ha wmopdorenes ¢daktopiB  cepenosuma. Dortomopdorenes.
diToxpomMHa i BUCOKOCHEpreTuyHa cuctema GoToperyssiii Mopdorenesy.

[Tpupoani 610J0T1YHO-aKTUBHI PEYOBHHH, 1110 BIUIMBAIOTh HA PICT Ta MOpQoreHes3
pocianH. KopoTka xapakTepucTHka XIMIYHOI TpUpOAM Ta OIOCHHTE3y ayKCHHIB,
ribepeniHiB, IMUTOKIHIHIB, aOCIMU3WHIB, €THJIICHY Ta HIKOTMHOBOI KHCIIOTH. B3aemomis
(bITOropMOHIB B IXH1 KOMIUJIEKCHIN Aii.

MexaHi3M amikajabHOTO JOMiHYBaHHA. [HTiGiTOPH pOCTOBUX MpOILECIB (HEHOTBHOT
NpUpOAH. 3arajbHi MPUHIMIM TOPMOHANBHOI perymsmii. ['imore3n MexaHI3MiB [ii
¢ditoropmoHiB. CUHTETUYHI PEryJsTOPU POCTY 1 pO3BUTKY POCIHH
— aKTHBaTopu, TepOiumau, perapaantd Ta JaedoiiaHTH. BukopucraHHs iX y
POCIMHHUIITBI Ta cafiBHULTBI. [lepexin pociMH BiJ BET€TaTUBHOTO JIO0 T€HEPATHBHOTO
po3BUTKY. LIBITIHHS — sIK pe3ynbTaT AudepeHIialbHOI aKTUBHOCTI reHiB. [lpuposaa
(dbnopansHOTO CTUMYJY. Bik pociuHM 1 mepexif ii 40 KBITKyBaHHs. [ opMOHaNbHA Teopis
uBiTiHHEA M. X YaitnaxsnHa. SBume ¢poronepionnsmy. OpieHTalis KBITKyBaHHS B 4aci.

Po3Butok kBiTkM. DakTopW, IO BIUIMBAIOTH HA PICT POCIMH: TEMIIEparypa,
OCBITJICHICTb, BOJIOTICTh, YMOBHU MIHEPAJIBHOTO >KUBJIEHHA. DITOpEryasaTopu pocTy.
Ponb ¢iToxpoMHOI cucTeMH B PO3BUTKY POCIIHH.

®izionoris HaciHHA. OHTOreHeTWYHHH pO3BUTOK HaciHHA. CHOKiIM HACiHHA.

32



33

dakTopu, IO BIUIMBAIOTh HAa CXOXICTh HACIHHA. [HIYKIIsS TPOPOCTAHHS HACIHHS.
MeTtabo:i4Hl MpolecH MpH MPOpPOCTaHHI HaciHHA. ['ereporpoduuil nepioa. TpusaiicTb
30epiraHHs >KUTTE3IaTHOCTI HACIHHS Ta MeXaHi3mMu 1ii 3a0e3nedenHs. [Ipaktuune
3Ha4YeHHS (1310JI0T1T HACIHHS.

®i31070T1s1 BUIIJICHHS PEUYOBUH pocirHaMu. CeKpeTOpH1 CTPYKTYpU POCITUHHOTO
oprauizmy. [Ipupona cexperrii Ta ii 610JI0T14YHE 3HAYCHHS.

XimigHa B3aeMO/Iis pocrH. DITOHIINIH.

dizionorist  po3mHOXKeHHs. CmocoOu  po3MHOKeHHsT  pociuH.  CrateBe
PO3MHOKEHHSI KBITKOBMX pociMH. EBOKamis 1 iHIIaIis KBITYBaHHS POCIMH Ta IXHI
MexaHi3Mu. TemneparypHi ¢akropu — gpoBizauis. DoromepioguuHa  peakis.
Knacudikaris doTtonepiomnuyuux THMIB pociuH. [Ipoliecn 3arumiHEHHS Ta OCHOBHI
€Tany PO3BUTKY 3apOJKy. 3amuiieHHsS ¥ 3arurigHeHHsA. PO3BUTOK HACIHHS M TUIOJIB.
JHo3piBanHs HaciHHA. [licns30upansHe no3piBanHsa. KiimakTtepuuHuid mepiof] y IJIOJIB.
Perynsuis minonoHomenHss. MoHOKapmiyHi ¥ nonikapiiuHi pocauHu. CTapiHHS pOCIHH,
KIITHH 1 opraHiB. I'imore3u mpuuuH ctapiHHsg. [lnsxu perynsimii pocTy, pO3BHTKY Ta
MPOAYKTUBHOCTI pociIvH. [lepcieKTuBY reHHO1 1HKeHepil B 3MiHI IPUPOIN POCIIHH.

Apnantaiisi Ta MeEXaHi3M CTIMKOCTI pociuH. Di31070T14HI OCHOBHU CTIMKOCTI
pocimH. Teopis HamiiHOCTI pocIMHHUX cucTeM. Kitacudikariis ¢popM CTIHKOCTI POCIIHH.
AJIanTUBHUYM MOTEHIIIAM 10 MOMIKOKYIOUOi Ji1 HECPUATIUBUX (HaKTOPIB30BHIITHBEOTO
cepenoBuina. CTIHKICTh POCIUH SIK pPE3ydbTaT TMPOIECIB aJanTaiii Ta peaxiii-
BiamoBigen. dizionoris cTpecy.

Crenundiuni ¥ HecnenugiyHi peakiii pocIuH Ha M0 HECHPHUSITIUBHUX (PaKTOPIB.
dopMHu NEPBUHHUX MOJIEKYJISPHUX 1 KIIITUHHUX MOLIKOKEeHb Y pociuH. Pemapaniiini ta
KoMrieHcaTopHi mporiecu. Ctpecosi Oinku i momiaminu. CTpec 1 TOMeocTa3 pOCIMHHOTO
Oprasi3my.

3UMOCTIHKICTh POCAHH. MOPO30CTIMKICTh K BayKIUBUI BUJ 3UMOCTIHKOCTI.
KpionpoTekropu i MexaHi3M IXHbOI 3aXUCHOT Jii.

X0JIOAOCTIAKICTh POCIIHH.

[Tocyxocrtiiikicte pociuH. [lonsTTs KputnuHux mnepioniB. CykynHa fis Ha
POCIIMHY BHCOKHX Temmeparyp 1 BogHoro aedinuty. [lodkiIoriapoBi 1 roMeoriaposi
pocnuHu, moMKiIokcepodith. CrpsaMoBaHicTh (i3i070ro- OIOXIMIYHMX TMPOLECIB Y
PI3HHX 3a MOCYXOCTiiKicTIO pociauH. @DiziojoriyHa Ta O10XIMIYHA XapaKTepUCTUKA
XKapOCTIMKOCTI pocnuH. CTaHU CIIOKOI0, aHA0103y i KpUNTOO103y y POCIIHH.

Comnecridikicts pocnuH. CTIiHKICTh POCTUH 70 TOJSTaHHS Ta [l  iHIIHX
MexaHiuHux aedopmartiii. di31010TI4HI OCHOBH JIii peTapIaHTIB.

Paniamiitauii crpec. PagiopesucrenTHicTh. KoedillieHTH HaKOTTMYESHHS.

CTilKiCTh pOCIUMH 10 OloTMYHUX (akTopiB cepefoBuiia. OCHOBHI MOJOKEHHS
IMYHITETY POCJIMH 70 TATOT€HHUX MiKpoopraHi3miB. [loHsaTTs npoditoanekcunu.

CTiMKICTh POCIMH JI0 TEXHOTEHHUX XIMIYHUX 3a0pyJaHEHb aTMoc(epu Ta TPyHTY.
[TomrkomKeHHST POCIMH PEYOBUHAMHU, SIKi 3aCTOCOBYIOTHCS ISl OOPOTHOM 3 XBOopoOamw,
mKigHuKaMu W Oyp’sHamu. Kata®omism (ITOTOKCHMKAHTIB y POCIMHHUX TKaHMHAX.
®i31070T1YHI OCHOBH OXOPOHH POCIMHHOTO CBITY 1 MiABUIIEHHS HOTO CTIHKOCTI Y
HECIIPUATIMBUX yMOBaxX cepefoBuia. PociuHu — OloiHAMKATOpU 3a0pyIHEHHS.
ditoiHaUKAaLA.

®i3i0J10Tis1 POCIIHH 1 010TEXHOJIOTIS — JOCSITHEHHS Ta NEPCIIEKTUBU PO3BUTKY.

8. AHaToMist JIOIMHH.

[IpeameT 1 3aBgaHHSA Kypcy. 3HAu€HHs BWBUYCHHsS aHaToMmii s (i3i0JIorii,
ricrosiorii, uuronorii, Oiojorii  IHAWBIAYaJIBHOTO  PO3BHUTKY,  MAJCOHTOJOTI],
aurporosiorii. ~ Cy4acHi ~ HampsIMKM ~ PO3BUTKY  aHaToMmii  ((imoreHernuna,
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AHTPOIIOTEHETHYHA, OHTOTCHETHYHA, TomorpadiyHa, MaTOJOTiYHA aHaToMisf). €IHICTH
¢opmu 1 pyHKLIT B Oy/10B1 Oprasima.

Metoau cyyacHoi anaromii. KopoTkuii Hapuc icTOpii pO3BUTKY aHATOMII.

3aranbHi AaHi npo OyAoBy Tina mroauHd. OpraHi3M 1 HOTO CKJIaJOBI €JIEMEHTH
(KTITUHU, TKAaHWUHHM, OPTaHH, CUCTEMH OpraHiB Ta amapatu). @opmMa JIOJACHKOrO Tila,
po3Mip, ctaTh. KOHCTUTYIIIHI TUIH.

AHTPOTOJIOTTYHI 0COOIUBOCTI JTI0AuHKA. MicIie JroIuHu B Ipupoi. OCHOBHIeTanu
1HAMBIAYaJTbHOTO PO3BUTKY JIIOJCHKOTO OpraHizMy — oHTOreHe3y. OCHOBHAa aHaTOMiYHA
TEPMIHOJIOT 1.

PyxoBuii anmapar. Buenss npo kicTku (3araipHa octeosnoris). CKener ik cuctema
3axXuCTy, onopu 1 pyxy. Kictka sk opran. Kmacudikariss kictok. OCHOBHI BIaCTHBOCTI
KICTKM: MIIHICTh Ta MPYKHICTh. XIMIYHUN CKJIaJ KICTKM Ta HOro 3MiHHM 3 BIKOM.
KommnakrHa Ta rybuacra KicTkoBa pedoBMHA. OCHOBHUN MEXaHIYHHUI NMpUHIUN Oyn0BU
kictku. KictkoBuit Mo30k. Po3BuTOK KicTkH, ii picT i1 mepeOymoa. Ilomin kicTok 3a
THIIOM iX PO3BUTKY. Tumu ckocTeHiHHS. MeTaenidizapHi Xpsii.

Buennss mpo cmnomyyeHHs KICTOK (3araibHa cuHaecMmodoris). HenepepsHi
crioyiydeHHs1 — cuHapTpo3u ((iOpo3Hi, XpsImioBi, KicTkoBi). bymoBa ¥ kmacudikariis
cyrno6iB. HaniBcyrnoOu. 3arainbHuil Oriis/] IepepBHUX CIIOTYUYEHb JIFOIUHU.

3aranbHUI OTJIA] CKEJIeTa JIIOJUHU B 3B’ SI3KY 3 HOTO (PYHKIISIMHU.

OcwoBuit ckenmer (xpeber, rpynHa kimitka). OcoOnuBocTi OYyHZOBH OCHOBOTO
CKeJIeTa Y JIFOIUHH.

Yepen (nuiueBuit Ta MO3KOBHM Biaaiian). OcobmuBocTi Oyn0BU ueperna Ta HOro
CKOCTEHIHHS y JTIOJIMHU. B1KkOBI1 Ta cTaTeB1 BIIMIHHOCTI Yeperna JIFOANHHU.

Ckener KiHIIIBOK. By1oBa mosiciB KiHIIIBOK 1 BUIPHUX KiHIIIBOK JIFOJUHU B 3B’SI3KY 3
npsimoxoaiHHSIM. CIiBCTaBICHHS CKeJIeTa PyKU i HOTH.

AKTHBHUI pyXOBUH anapar JIIOAMHU (BUYEHHS PO M S3H - MIOJIOT1s).

M’s3 sk opraH. [loHsaTTs mpo M’s130BYy TKaHuHy. EBOmIONsS M’S30BOi TKaHWHHU.
M’s131 TNafieHbKi Ta MOCMYrOBaHi. IX pO3MOAiN y Opraismi NIOJAMHM Ta 3B 30K 3
HEPBOBOIO cHUCTeMOI0. Mopdosoriuni Ta (QyHKIIOHAIBHI BIAMIHHOCTI TJaJCHBKHUX 1
nocMyroBaHux Mm’sa3iB. CoMaThyHa Ta BicllepaibHa MycKynarypa. YacTuHu M’s3iB.
M’s3u yepBoHi Ta Oinmi. Popma M’sa3iB. M’s3u cTaTuuHi 1 guHamMiuHi. [loomuHOKI Ta
rpynosi aii M’s31B. Tunu Baxkenis.

JlomomixH1 amapaTd M’s31B: ¢aciii, CHHOBIaJIbHI CYMKH 1 MIXBH, CE€CaMOBHJHI
KICTKH, CIIN30B1 CYMKH, (hi0OpO3HI MiXBH, OJIOKH.

Ormsin pisHUX (QYHKIIIOHATBHUX TPYI M’S31B TiMa JOAWHA. M’ s34 TOJIOBU TaIIui.
MiMiuHi Ta >KyBajibHI M’sI3H, iX MOXO/PKEHHsS Ta OCOOMMBOCTI. XapaKTEepUCTHKA M S31B
CIHMHHU, TpyaeH, xuBoTta. JuxampHi M’s3u (OCHOBHI Ta JOMOMDKHI). M’s31M TJIEYOBOTO
Mosicy ¥ BITbHOI BEPXHBOI KIHIIBKM y 3B’s3Ky 3 ixHiMu ¢yHKmissmu. [IporpecuBHa
crerianizanis M g31B pyKd JIOAUHU. M’ 5131 HHJKHBO1 KIHIIIBKU B 3B 43Ky 3 (DYHKIISIMU Ta
MPUCTOCYBAHHSM JI0 MIPSIMOXOIHHS.

Cuctema mokpuBiB Tima. bymoBa mikipu: emigepmic, AepMma, MiIIIKIpHUNA miap.
[Taminspui mMamoHkH. OCOOMMBOCTI TirMeHTalii MKipu TOIUHA. BoJOCSHUNA TOKpHUB
Tia JIIOAWHHM, WOro pyIMMEHTapHi W mporpecuBHi yrBopu. Hirti. CanbHl ¥ mOTOBI
3aJ1031. MOJIOYHI 341034 B JIIOAWHHU Ta 1HIINUX CCABIIIB.

BueHnHs npo HEpBOBY cucTeMy (HEBPOJIOTis). 3arajJbHUM OIS HEPBOBOI CUCTEMU
JIOIUHM, TIOHATTA Tpo i1 ¢yHKuii. HelpoH — cTpykTypHO-GYHKIIIOHATbHA OJUHULIS
HEpBOBOI cuctemu. bynoBa 1 kmacudikamis HeWpoHiB. Tunm HEPBOBOI CHCTEMH.
OHTOreHe3 roJiIoBHOr0 MO3KY.

BbynoBa cnuHHOro MO3Ky 1 CHMHHOMO3KOBUX HepBiB. 3akoH bemra- Maxanni.
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PednexropHa qyra coMaTHUHOTO Ta BET€TaTUBHOTO PEQIICKCIB.

BusxigHi Ta HU3XIJHI MPOBIJIHI IUIAXA CIHUHHOTO MO3KY. ['OJOBHUN MO30K.
OCHOBHI BIAJIIM TOJIOBHOTO MO3Ky. Mopdo-¢pyHKIIOHaIBHI 0COOIMBOCTI OYyI0BU
JIOBTacTOTO MO3KY, BapoJiiBOr0 MOCTY, MO30YKa, CEPEeIHbOTr0, MIPOMIKHOTO 1 KiHIIEBOTO
MO3Ky. [lpoekuiiiHi Ta acomiaTUBHI MPOBIOHI LUISIXM MO3KYy. ApXITEKTOHIKAa Ta
LIUTOAPXITEKTOHIKA KOPH BEJIMKHUX MIBKYJb TOJIOBHOIO MO3KY. UepenHo-MO3K0B1 HEPBH.

BereratuBHa HepBoBa cucteMa. Po3TamryBaHHS I[EHTPIB CHUMIATHYHOI 1
napacUMIIaTUYHOT HEpBOBOI cucTeMu. OcoOauBOCTI OymoBH edepeHTHOI MUISHKHA AYyT
BEreTaTUBHUX pediekciB. MeTacuMnaTUYHa HEPBOBA CUCTEMA.

BuenHs ipo cepiieBo-CyAMHHY CUCTEMY (QHT10JI0Tis1). 3aradbHUM OTJISIA CYJUHHUX
CHUCTEM y TBAapWH 1 JIOJWHU. 3HAYCHHS KPOBOOOITY B JKUTTEMISIIBHOCTI OpraHi3My.
OmnToreHnes cepis 1 CyuH.

Tonorpadis 1 6ymoBa cepus 370pOBOi JTIOJUHHU. bymoBa cepiieBoi CTIHKH, HOTO
KaMmep Ta KiamaHHoro amapaTy. OcoOnmBocTti cepueBoro M’siza. IIpoBimHa cuctema
cepisi. Koponaphi cynunu. HaBkonocepiieBa cymka.

BbynoBa aptepiii, BeH 1 kanuidpi. Benuke 1 maie komna kpoBooOiry. Aopra Taii
OCHOBHI Bi/ITAITYP)KEHHS. 3arajJbHUM OTJIsII BEHO3HOI CUCTEMHU.

CucreMu BepXHbOI Ta HIKHBOI MOPOKHUCTUX BeH. KpoBomocTauaHHsS OKpeMHX
oprasiB (MO3Ky, IEY1HKH, ceie31HKH Tou1o). KpoBooobir mioay. KpoBoTBOpHI opranu.

Jlimpatuyna cucreMa. YTBopeHHs JiMPpu. JlimbaTtuyHi By3nu, CyIUHA 1TIPOTOKH.
Oco06nuBocti Oy0BY 1 HYHKIIOHYBaHHS JTIM(PATHUHUX KaIUISIPIB.

BuenHsi mpo BHYTpIIIHI OpraHu (CIUIAaHXHOJOTIS). 3arajlbHUM OIS TPaBHOTO
anapaty TBapHH 1 JtoauHU. OCHOBHI PUCH OHTOT€HEe3y TpaBHOro Tpakty.lIpucinok pora,
pOTOBa TOPOKHUHA, 11 YyacTUHU W cTiHku. CnuHHI 3an03u. S3uk. 3yOm (MOnOYHiI Ta
noctiiHi). 31B 1 roTka. [lepexpeniennst AuXaabHUX 1 TPaBHUX NUISAXiB. YaCTUHU TIOTKH.
Murpnanuku (xiibie Iluporoma), ix OynmoBa i ¢yskuii. CrpaBoxin, Horo Oyaosa,
aHatoMiuHi 3BykeHHs. [llmyHok, #ioro OynoBa i Tomorpadis. OcoGmuBocti OymoBU 1
(GYHKIIH TOHKOTO Ta TOBCTOTO KHUIIECYHHKA.

[Tewinka — HaiOlnbIIa 3a103a opraHizmy, ii OymoBa i ¢yHkiii. KoB4oBHUBIAHI
nuiaxu  (OKOBYHHMM Mixyp 1 JkoBuYHI mpoTokH). I[ligmumyHkoBa 3ano3a, i1 Oynosa,
tonorpadisi, ek30- Ta eHA0KpuHHA GyHKIT. OuepeBrHa (IEPUTOHIYM), CATbHUKH.

3aranbHuil  €BOMIOIINMHUKA  OrIsiy AuxaidbHol cucteMd. (OCHOBHI  eTamnu
OHTOTEHETHMYHOTO PO3BUTKY OpPraHiB AMXaHHS JIOAWHU. BepxHi 1 HIKHI JUXajbHi
nusixu. HocoBa mopokuuna. ['opranp, i1 Oynosa. IlpoBimHuKOBiI, mepexigHi Ta
pecnipatopHi auxaibHi nuisixu. Tpaxes, OpoHxM Ta OpoHXiajibHE AepeBo. AJlbBeola,
aruayc. bynoBa cTiHOK nuxanpHUX HUIAXiB. JlereHi, mieBpa, cepenocTiHHA. MexaHi3m
JTMXaHHS.

BuninbHa cucrema, KOpOTKME eBOmONiiHMI Hapuc. OCHOBHI pucH OyaOBU Ta
OHTOTEHE3y CEeUOCTaTeBOTO amapaTy JoauHu. bymoBa Hupok. OcoOamBOCTI
KpPOBOIOCTaYaHHA HUPOK. MIKpOCTpyKTypa HHpPKH U yTBOpeHHs cedi. CedoBUBIIHI
HUISAXH (CEUOBiI, CEUOBUH MIXyp, YOJIOBIYMIA Ta KIHOYUI CEUYOBHKH).

YomnoBiua Ta xiHOYa crareBa cucrema. OcoOnuBOCTI OyIOBM 30BHIIIHIX Ta
BHYTPIIIHIX YOJOBIYMX Ta JXKIHOYMX cTaTeBUX opraHiB. CrarteBi 3ano3u. I[lnarenra.
Ectpyec.

3aranpHa Ta TororpadiyHa XapaKTepUCTHKA €HIOKPUHHOT CHCTEMH.

[Tomin 3a;03  BHYTPIMIHBOI  CEKpelii 3a OHTOTEHETUYHHM  PO3BUTKOM
(OpanxioreHna, ajpeHaioBa, Me30/€pMalibHA, HEBPOTCHHA Ta €HTOJEPMAaJbHI TPYIH).
XimiyHa OymoBa Ta OCHOBHI (YHKIII TOpMOHIB rinmodi3y, emiidy, HaTHUPHUKIB,
naparasriiiB, I[IUTONOAIOHOI, MapAIUTONOAIOHNX, BHJIOYKOBOi, MIANIIYHKOBOI,
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crateBux 3a5103. APUD- cucrema, po3ranryBaHHs 1 KJIITHH, PETYISTOPH.

Buennst npo opranu 4yTTs (€cTe310/0ris). 3arajibHl MOHSATTSA MPO aHa13aTOPH.
XapakTepuCTUKa OpraHiB YyTTS SIK CKJIAJ0BUX 4YacTHH aHamizatopiB. Kiacudikaris
perenTopis.

OpraH 30py. EBomronis Ta OHTOreHe3 30poBoro aHaiizaropa. bygoa oka.

CitkiBka Ta ii 6ynoBa. ®ortopenenTtopu. Ciina Ta )KOBTa IUIAMH. 30pOBUI HEPB Ta
30pOBUI TPAKT.

Opran cnyxy Ta piBHOBarW, €BOJIOIISI Ta OHTOTreHe3. bymoBa 30BHINIHBOTO,
CEpEeIHOTO Ta BHYTPIIIHBOI'O ByXa, HANlIBKOJIOB1 KaHaiau. CIIyXOBHUM TpaKT.

Xemopeuemniis. HioxoBa Ta auxanbHa AUIIHKE Hoca. HioxoBi peuenrtopu.
HroxoBwii TpakT. KiHIleBl HEpBOBI anapaTH HIOXOBOT IUISHKH.

Bomepo-HazanpHuii opran. Opranu cMmaky. Posmoain cMakoBHX peuenTopiB y
POTOBIi TOPOKHUHI.

Comarosicuepanpuuii anamizatop. lllkipa sk opran uyrtsa. Tunu TaKTUIBHUX
peuenTopiB (BUIbHI HEpBOBI 3akiH4eHHs, TuibLs [lauini, Meilicaepa, Kpayse Toio).
Xo05I0A0B1, TEIJIOBI Ta Traps4yeBl TeMIlepaTypHi penenTopu. boiaboBa YyTIUBICTS.
BiosoriyHo akTHBHI TOYKHM Ta 30HU. [HTEpOpeneniis.

& diziosoris JIOAUHY | TBAPUH

[Ipeamert 1 3amaui ¢izionorii, ii Miclie cepel IHIIUX HayK. 3B’sI30K (i1310JI0Tii 3
IHIMUMU Haykamu. Poinb (iziosorii B Teopii 1 MpakTHIll MEIUIMHU, B TEJArorimi Ta
nicuxoJorii. @i3ionoris 1 ¢pinocodisa. 3aranbHi po3aiau ¢izionorii.

Metonu  ¢i310J0TIYHUX  AOCHIIKEHb. [ocTpi 1 XpOHIYHI  EKCHEPHUMEHTH.
OnepatuBHO-Xipypriunuii  meron. Meroau peectpaiii  (i310JOTIYHMX  IPOLECIB.
Icropuunuii Hapuc po3BUTKY (dizionorii. Bitumsnsni ¢izionoriydi mkonu. OCHOBHI
BJIACTHBOCTI KUBOTO: OOMIH PEYOBHUH, 30Y/UIMBICTB, PICT, PO3BUTOK, CAMOBIJITBOPECHHS,
npuctocyBaHHs. PiBHI CTpyKTypHOI oOpraHizaiii >KMBOTO: MOJEKYJSIPHUN, KIITUHHHM,
TKaHUHHUN, OpTaHHUM, CUCTEMHUMN,0praHisMeHHu. OpraHi3M 1 30BHIIIHE CEPEOBUIIIE.

®izionoriuni GyHKIT, ysABIEeHHS Mpo ix perymsmito. Helipon sik Mopdorioriuyna
OJIMHUL HEpBOBOI cucteMu. Pedinekc, pednekropHa ayra Ta ii ckiazoBl KOMIIOHEHTH.
30yMKeHHsl 1 TaJbMyBaHHS — OCHOBHI akTU peduieKTOpHOI AisuibHOCTI. be3ymoBHI 1
yMoBHI peduiekcu. HepBoBa 1 rymopanbHa iHTerpaiis (GyHKIIH 1 [UTICHICTh OpPTaHi3MYy.
ComaTu4Ha 1 BereTaTHBHA HEPBOB1 CHCTEMHU.

KpoB, nimdpa 1 TkaHnuHHa piguHa. [IOHATTS NOpo BHYTPILIHE CEPEIOBUIIE
opranizamy. Kpos, nimMda 1 TkaHuHHA piguHa, iX Xapakrepuctuka 1 pynkmii. ['apo-i
remoniMpa 6e3xpedeTHNX, KPoB XpeOeTHUX TBapuH 1 JroauHA. OCHOBHI (YHKIIT KPOBI.
Cknang Ta (i3UKO-XiMiUHI BJIACTUBOCTI KpoBi. OCMOTHYHHI 1 OHKOTMYHHUM THCKH.
dizionoriuni po3unHu. Peakuist kpoBi (pH), mexi ii konuBaHb, OypepHi CHCTEMH KpOBI.
B’s3kicTh KpoBi, i1 3cyBH. YsBIEHHS Npo ToMmeocTa3 1 Horo mexanizmu. [lmasma i
CHpOBaTKa KpoBi. [ eMaTOKpHT.

®opmenHi enemMeHTH KpoBi. EpurpommTh, ix OymoBa, po3Mmipu 1 KUIBKICTH Yy
xpebetHux TtBapuH. IlIBuakicte ociganus eputpouuTiB  (ILIOE). Armotunanis
epUTPOLUTIB 1 rpynu KpoBi. Pesyc-dakrop. [IpuHimnm nepearuBaHHs KPOBi.

HuxanpHa (yHKIlis kpoBi. KpoB’sHi mirMeHTH, iX XiMiuHa MpUpoja 1 MOPIBHIIbHA
xapakTepuctuka. ['emoriao0in: OyoBa, BIaCTUBOCTI 1 POJIb BIIEpeHECeHH1 KUCHI0. KpuBa
nucolianii OKCUreMorso0iHy, CIOPIAHEHHICTh reMoTio0iny a0 kucHio. Diziomorivni i
natosioriuni Gopmu remornobiny. IlepeneceHHst ByriieKHCIOro ra3y KpoB’I0, BYTiIbHA
aHrigpasza. BB ByriaeKkuclIoro razy Ha JUCOINAII0 OKCUTeMOTI00iHy (3aK0oH bopa).

JletikouuTtH, X mMoxo/KeHHs, OyaoBa Ta kinacudikamis. JleiikorurapHa Gopmyia.
ImymniTeT, #oro Teopii Ta MexaHi3Mu. Bpomkenuii 1 HaOyTHi (KJIITHHHUI1 TYMOPaTbHUI)
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imyHiTeT. [TopyiieHHs 3aXxucHUX QYHKIIIH OpTaHi3My.

TpomOonutu. TpomOouuTapHuii 1 KoarynsmidHuii remocta3. Ponb okpeMux
KOMIIOHEHTIB B Ipolecax 3cigaHHs Kposl. IIpoTuscigHa cuctema KpoBi 1 i 3HAUEHHS.
KpoBoTBOpeHHS: opraHu KPOBOTBOPEHHS 1 PETYIISAILIS.

Jlimda, ii yrBopeHHs, ckian 1 BiaacTuBOCTl. Dizionoris kpoBoobiry. Epomroris
KpOBOOOITY: TracTpOBAaCKyJsipHA CHUCTEMA, CUCTEMH LUPKYJALIl BHYTPIIHIX PIAUH
OpraHiamy, iX pPO3BHTOK Yy XpeOeTHuX 1 0e3xpeOeTHHX TBapuH. Biakpura 1 3aMKHYyTa
KpOBOHOCHI cucteMu. KpoBooobir mioaa.

Cepue, Horo OynoBa y pi3HMX TBapuH 1 JoAuHU. OcoOIMBOCTI MOP(}OIOTIYHOT
OynoBU 1 (DYHKI[IOHYBaHHS CEpLEBOr0 M’si3a: (PYHKIIOHATbHUN CHUHIIUTIH, HEKCYCH,
3aKOH “Bce abo HiUOro”, TpuBaiia peppakTepHicTh. ABTOMATIsICEpIls, ii MpUpoaa 1 Teopii.
[IpoBinHa cucreMa cepiid, ii OyaoBa. ATpio- BEHTPUKYJIIpHA 3aTPUMKA.

bynoBa 1 pobora knamasiB cepig. Metoau AoCHiIKeHHS pobotu cepus: GoHO-,
Oamicto- Ta enekTpokapmiorpadis. Ilepionn 1 da3u cepueBoro nmkiay. Pobora cepiis.
XBWIMHHHUH 1 yIapHHUA 00’€MH KpOBi, CepIieBl 1HIACKCH, METOIN X BU3HAUYCHHS.

Perynsuis poGotu cepus. IHHepBauis cepus 1 BIUIMB Ha ioro poOoTy
CUMIATHYHHUX 1 MapacMMIIATUYHUX HepBiB. BHyTpilHbOCEpLIEBI HEPBOBI TaHIIIIi, iX
poib. Camoperyisitis cepiis. ['ymopanbHa perymsiis JisIbHOCTI ceplis.

3akoHM remMoauHaMiku. KpoB’SHMH THUCK 1 HIBUAKICTH PYXy KpOBI, METOIU iX
BUMIpIoBaHH 1 peectpatii. CynuHHuM onip. TUCK B pI3HUX AUISHKAX CYAUHHOI CUCTEMH.
Xpwm aprepianbHoro Tucky I, II 1 III mpopsaxie. Ilynwsc, #ioro mpupoma, MeToau
peecTparlii, IBUIKICT, PO3MOBCIODKCHHS TyJlbcoBoi XBwmi. JliHiMiHA 1 00’eMHa
HIBUAKOCTI KPOBOTOKY. 3B’SI30K MI’)K TUCKOM, KPOBOTOKOM 1 BEJINYMHOIO IIPOCBITY CYJUH.

OcobnuBocTi pyxy KpoBi B aprepisix i Benax. dizionoris kaminspiB. bymosa i
3HAUEHHS KamusapiB st opraHizsMy. OcCOOJMBOCTI KamiIIpHOTO KpOBOOOITY 1 #oro
perymsis. TpanckaninsipHuii oomiH. KpoBomocTauanHsi opraHiB B CIOKOi 1 TpH poOOTI.
Oco0anBOCTI KpOBOMOCTAYaHHS Cepls, CKEJIETHHX M’s31B 1 mediHku. Llupkymroroua i
JIeTIOHOBaHA KPOB.

BereratuBna inHepBanis kpoBoHocHux cyauH (A.Il. Bamerep, K. bepnap).
CynuHHUIA TOHYC, HOTO TPUPOJIa 1 KOMIIOHEHTH, METOIM TOCTIKeHHS (TuieTu3Morpadis,
peorpadis, pesucrorpadis). CymMHHOPYXOBHH IIEHTp, HWOro JOKaji3armis Ta pobora.
CepueBo-cyaunni pediexcu (I.d.1liona, K.Jlronsira, E.I'epinra, I'.beitnOpimka Ta iH.).
Ponw Bumux Bigainie [ITHC B perynsiii kpoBoobiry. I'ymopanbHa perynsiiisi KpoBooOiry.

Jlimpatuyna cucrema, ii OydoBa: JiMQpaTHUHI KanuIspu, CYAUHH, BY3JIH, CEPIIS.
Pyx nimpu. OyHkuioHanpHe 3HaY€HHS TIM()ATUIHOT CHCTEMHU.

dizionoris auxaHHSA. 3HAYCHHS [UXaHHA. TUNH JOUXaHHA Yy PI3HUX TBapHH.
JlereneBe pauxaHHA. bynoBa 1 (QYHKIIIOHYBaHHS JIET€Hb y HA3eMHHX XpEOETHHX.
JuxanpHi M’si3W (TOJIOBHI 1 JIOTIOMIXKHI), MEXaHI3M BJIHUXY 1 BHUIUXY. 3HAYCHHS
BII’EMHOTO THUCKY B IUIeBpaibHid wiiuHi. Emactmuna Tsra nerens. CypdakTaHTu.
Jlerenesa Bentuisnis. [TneBMorpadis. CipomeTpis, JereHeBl 00’ €eMH 1 EMHOCTI.

['a3000Min B nerensx. Ckiaj BAWXYBaHOTO, BHUIMXYBAaHOTO 1 aJbBEOJSPHOTO
NoBITPsl. MexaHi3M abBEOJIIPHOTO Ta TKAHWHHOTO Ta3000MiHY.

Perynsamiss auxanHs. JuxanpHUW 1EHTpP, WOro JoKamizamis 1 TPUHIUI
¢dbyHKIioHyBaHHA. [HCHipaTOpHUiA, eKCHIpaTOPHUM 1 THEBMOTAKCHUYHUM IIEHTPH.
[lenTpaneHi 1 mepudepuyuHi xemopenentopu. Poib HemocTadi KUCHIO 1 HAIUAIIKY
BYTJIEKUCIIOTO ra3y B KPOBi B Ipoliecax peryisuii TuxaHHs. BmimBu KOpH roJIOBHOTO
MO3KY 1 TioTanamMycy Ha JTUXaHHS.

Juxanas npu  (Qi3MYHOMY HABaHTAXCHHI, 3HIDKEHOMY 1 IIiIBHIICHOMY
aTMOC(EpPHOMY THCKY, 3MEHIICHOMY 1 30UIbIIEHOMY MapIiaJlbHOMy THCKOBI KHCHIO B
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HaBKOJIMIIIHBOMY CE€PEIOBHILIL.

®i310710T1s1 TPABJICHHS. 3HAYEHHS 1 €BOJIIOLIIS TPABJICHHS.

BHyYTpIlIHbOKIIITUHHE 1 30BHIITHBOKIITUHHE TPABJICHHS, 1X MoAU(DiKalli y pi3HUX
tBapuH. Cekperlis, ii Tumu 1 MexaHi3Mu. bynoBa 1 kmacudikaiiis TpaBHHX 3a103. TpaBHi
COKH, 1X CKJIAJIOBI.

OnepatuBHo-xipypriunuit meton L.IL.IlaBnoBa, iloro nmpuHIMNOBE 3HAYEHHS TS
pO3BHUTKY izionorii TpaBieHHsA. MeTtoau XpoHiuHoro ekcrepuMeHTy (B.A.bacos,
[.IL.ITaBnoB, P.I"aiinenraiin Ta iHmi).

TpaBnenns B poToBiit mopoxuuHi. CcaHHsi, >xXyBaHHSA. CHHMHHI 3aJI03d, IX
xapakrepuctuka. CnuHa, i1 cKiIaj 1 mepeTpanirooya Jis. 3aJIeKHICTh CKIaAy CIMHU BiJl
BJIACTUBOCTEN Xxapuy. [HHepBalis CIMHHUX 3aJ103.

Peduexropna perymsmis cauHoBHAUICHHS. (OCOOMMBOCTI CIMHOBUIUICHHS Y
xyiiHux TBapuH. KoBranus. PyxoBa ¢yHkiiist ctpaBoxoy.

TpaBrieHHs B NIITYyHKY. 3aJ03M PI3HUX BIAMITIB HUIYHKY. MeETOIu DOCHIKEHHS
poboTu nutyHka: (icTynbHHM, €30¢aroTomis, 130Jb0BaHUN HITyHOUOK 3a [laBmoBum,
O6anonorpadis. CkiaJ HUIYHKOBOTO COKY, HMOTO KHCJIOTHICTH 1 (epmentu. DyHkiii
COJISTHOT KUCJIOTH IITYHKOBOTO COKY.

CknagHopednexkropHa (MO3KOBa), NUIYHKOBAa 1 KHIIKOBAa (ha3u HUTYHKOBOT
cekpenii. Perynsuist cekperopHoi ¢yHkuii nuryHka. Ponb rymopanbHUX (akTopiB B
PETYIISIIIT COKOBUIIEHHS B IUTYHKY.

TpasieHHs: B TOHKOMY KuIIeuHUKY. Jlokami3aiisi, OymoBa 1 pyHKIlii OpyHEepoBHUX 1
nmi6epKioHOBUX 3ano3. KumikoBuii cik, MeToau ioro orpuMmanHs. dDepMeHTHHI CKiIan
KHIIKOBOTO COKY B pI3HHMX JIJITHKaX TOHKOTO KHUIICYHUKA. PEryisiis KHIIKOBOTO
cokoBuaUIeHHs1. MemOpanHe TpaBieHHs, rmikokatike(O.M.Yromnes).

[TiqmmyHkoBa 3a103a, ii eK30KpMHHA 1 eHJoKpuHHa QyHKii. Ckiaa, BIaCTUBOCTI
1 GyHKIIT TAHKPEATUYHOTO COKY.

[Teuinka: OymoBa 1 ¢QyHKIi. MexaHi3MH YTBOPEHHS KOBYi (TeMaTONENIONIIPHUI
TPaHCTIOPT 1 CUHTETWYHI mpoliecu B remarouutax). Koy, ii ckiajg i comroOimi3yroda
akTuBHICTh. HepBoBa 1 rymopajibHa (CEKpETHH, MaHKPEO3UMIH-XOJEUUCTOKIHIH TOIIO)
peryJsilisi BUAIICHHS MaHKPEATUYHOTO COKY 15KOBYl B KUIIIEYHUK.

@OyHKIIT TOBCTOTO KUIIEYHHUKA. 3HAYCHHS MIKPO(IOpH TOBCTOTO KHUIICYHUKA B
TpoIiecax MepeTpaBICHHS KIIITKOBUHH.

[Tporiec BCMOKTYBaHHS B IIUTYHKOBO-KHIIIKOBOMY TpakTi. BopcuHkw, X OymoBa i
3HAYEHHS NIl BCMOKTYBaHHS. Teopii 1 MexaHi3Mu BcMOKTyBaHHS. [11nsixv BCMOKTYBaHHS
MPOAYKTIB IEPETPABJICHHS BYTJIEBO/IIB, )KUPIB 1 OLJIKIB.

MoToprka ILTYHKOBO-KHIIKOBOTO TpakTy, il TUMM Ta 3HadeHHS. [lepioguuni
CKOpOYCHHSI TOPOKHBOTO INUIyHKA. EBakyalliss BMICTy INIJIyHKa B JIBaHAALSTHIIATY
KkumKy. OcoOGMMBOCTI IUTYHKOBOTO TPABJIEHHS Y JKYHHHMX TBapuH 1 MTaxiB. ABTOMATis
TJIaJICHBKUX M’ S131B KuIeuHuKa. Jledekarris.

HepBoBo-rymopaiibHa perylisilisi MOTOPUKH TaCTPOIHTECTUHAIBHOTO TPakTy. Poib
IHTpaMypaJIbHUX HEPBOBUX CIUIETEHb. [ OPMOHM IUTYHKOBO-KHIIKOBOTO TpPAKTy, iX
y4acTh B PEryJslii TpaBleHHsS. XapyoBHi IMEHTp, Horo OynpOapHi, TimoTaaMivHl 1
KOPKOBI KOMITIOHEHTH, iX BIUIMBM Ha XapyoBY IMOBEIIHKY. BiguyTTs aneTuty, rojonay i
HACUYCHHSI, MEXaHI3MH iX ()OpMyBaHHSI.

OOMiH peuoBUH 1 eHeprii. TepMoperyssiiis. EK30reHHe Ta eHJ0TeHHE KUBJICHHS.
[ToxuBHi peuoBuHU. [IOHATTS PO OOMIH PEYOBHH.

binku. A3zoTtoBa piBHOBara, ii BinxwieHHs. [[OBHOIIIHHI 1 HEMTOBHOIIHHI OLTKH 1%Ki.
binkoBuit minimym. Perymnsiis 6imkoBoro oOMiHy.

Kupu, ix 3HadeHHS 71 opra”izMy. BiibHI 1 He3aMiHHI >KMPHI KHUCIIOTH.

38



39

Kuposuii 00MiH 1 HOTO perysiiis.

Byrnesogmn, ix kimacudikamis 1 3HaueHHs B OOMiHI pedoBHH. [loTpeOu
OoprasizMy B ByrjieBojax. /lemoHyBaHHs BYIJIEBOJIB B IediHIi. PiBeHb LYKpy B KpOBI.
®Di310JI0T1YHI 1 TATOJIOTIYHI TiMo- 1 Timepriikemii, iX MposBU. Perynsiis ByrieBogHOTO
0OMiHY. 3B 30K MIX BYIJIEBOJHUM, )KMPOBUM 1 OLIIKOBUM OOMIHaAMHU.

[ToTpebu opranHisMy B HEOpraHiuHMX pedyoBHHAX (cOii, Boja), iX OOMIH B
oprati3mi. Perynsirisi BOJHO-COILOBOTO OOMIHY.

Bitaminu, iX poias B 0OMiHI peuyoBHMH Ta Kiacudikaris. BitamiHu sk HE0OXimHI
CKJIQJIOB1 Oaratbox (hepMEeHTHHX KOMIUIEKCIB. ['inep- 1 aBiTaMiHO3H.

Enepretnyna wiHHICTH OUIKIB, >KHMpIB 1 BYIJeBOJIB. EHepreTnuHuil OanaHc B
TBApUHHOMY OpraHi3Mi i Horo Bu3zHaueHHs. [IpsmMa 1 HempsiMa KaTopuMeTpis.

[IpuHIIMM 1 METOIU TA30METPUYHUX JOCIHIKEeHb. JlMXambHU KOe(IlIeHT 1 Horo
3HAYCHHS.

3aranbHui 1 OCHOBHHUM 0O0MiH. OCHOBHI YMOBH JIOCHIPKCHHS OCHOBHOTO OOMIHY.
3akon PyOHepa 1 iioro kpurtuka. Crenudiuno- auHamiuHa fis Txki. JJoOoBi, ce30HHI,
pluH1, €KOJOTIYHI 1 KJIIMAaTH4HI 3MIHU OCHOBHOTO OOMIHY SIK PE3yJIbTaT PETYIIOI0UOTO
BBy LIHC. ButpaTu eneprii mia yac po6otu. Hopmu xapuyBanHs. Xap4oBi paiioHu.

Tepmoperymsmis.  Ilo#ikimo- 1 romoiorepMHi  TBapuHH. JloOoBI  3MiHHK
Temneparypu Tuta. XimMiuHa 1 (I3MYHA TEPMOPEryJsilis Yy TBAapUHHOMY CBITI:
TEIJIONPOAYKIliS (CKOPOTAMBUM 1 HECKOPOTIMBUNA TEpMOTreHe3) 1 TeIUloBiaaaua
(BumapoByBaHHS, pajmiamis, KoHBekIlis). Ileatpum Ttepmoperymsamii. IleHTpanbpHl 1
nepudepruyHi TepmoperienTopu. [lopyiieHHs TepMOperyJsiii: Timo- i rinmeprepmis. Poib
rifnorajgamyca 1 KOpH BEJIMKHUX IMIBKYJIb B TEPMOPETYIISALIT 1 perysuii oOMiHy peyOBHH.

®izionoriss  BuAileHHA. KiHIEBI NpOAYKTH OOMIHY pEYOBHH Ta IIISXH iX
BUBEJICHHS 3 OPTaHi3My y pi3HUX TBapHUH.

Hupkn Tta ix ¢ynkuis. Hedpon sk QyHkiioHanpHa ofuHHIS HUpKU. Bynosa
He(pona: kxarcyna boymena-IllymnsHcbKOro, KIIyOOUOK, BUCXITHUN 1 HUCXIJTHUMA 3BUTI
KaHanbll, netia ['enne, X ponb B MexaHi3Max cedoyTBopeHHs. [Iporecu yTBopeHHs ceui
(pinbrpania, peabcopOuis, cekpenisi). Kpyroobir cedoBunu B Hupui. llepBuHHa 1
BTOpPUHHA C€Ya, X CKJIaJ. Y4acTb HUPOK B MPOIIECaX OCMOPETYIISILI.

Heproga i rymopanbHa perynsitisi ce4oyTBOpeHHs. [[ocTiliHICTh KPOBSIHOTO TUCKY
B TNPUHOCHIM  HHUPKOBIM  aprepii. BmiuMB  aHTUAIYpETUYHOIO  TOPMOHY 1
MIHEpAJIOKOPTHUKOI/IIB HA CEYOYTBOPEHHs. PeHIH-aHT10TEH3WH-aIbJI0CTEPOHOBA CUCTEMA
SK Ba)XJIMBUI YMHHUK B MiATPUMaHHI BOJHO-COJHOBOI PiBHOBAard B opranizmi. OCHOBHI
CKJIaJIOBl CEYOBMBITHOI CHUCTEMH (CEYOBiJ, CEYOBHH MiXyp, CEUOBHK), PETYyJAIis iX
¢dbyukuionyBanHs. LleHTpu cedoBUIIICHHS.

ExckperopHa QyHKIIiS IIKIpU JTIOAUHY 1 TBapuH. [10TOBI 3aJ1031 1 TOTOBUIIICHHS.
Cknax noty. CainbHi 3a1031u. BuainbHi ¢GyHKIIT Ierenb, 390piB Ta MEYiHKH.

BHyTpimHs cekpeuis. 3arajibHa XapakTepUCTHKA 3a03 BHYTPIIIHBOI CEKpelii.
I'opMonu, ix kmacudikaiis 1 BIaCTUBOCTI. MeToau JOCHIDKEHHS (YHKIN 3a5103
BHYTPIIIHBOT CEKpelii.

HluTomoni6na 3amo3a, Tomorpadist i1 rictoyoriuna OynoBa. ['opmonu 3amo3u
(TUPOKCHH, TPUHUOATHPOHIH, TIPEOKAIBIIMTOHIH). [imoTupeoinHuii (eHaeMiuHuii) 300,
KpeTuHi3M, nutinytusMm. [ineptupeos (bazenosa xBopoba). [TapanurononioHi 3a103u, ix
pons B oOMmiHi Kambiito. Ilaparropmon, #oro mis. IlposiBu rimo- Tta rimepdyHKii
MapaIrToNoI0HUX 3aJ103.

EnpokpunHa (yHKIisS mianmmyHKoBoi 3amo3u. OctpiBui Jlanrepranca. IHCydmiH,
fioro (¢izionoriuyna Jis Ta 3aCTOCYBaHHS Y MEIWYHINA MpakTulll. [ IoKaroHi Moro pois y
peryssiii ByraeBoJHOro 0OMiHY.
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Hagnupuuku. ['opMOHM KOpPKOBOro (MIHEPaTOKOPTUKOIAM, TIIFOKOKOPTUKOIIH,
CTaTeBl TOPMOHM) 1 MO3KOBOTrO (KaTeXOJIaMiHM) IIApy HAJHUPHUKIB Ta iX 3HAYEHHS B
(131071011 1 KIHILII.

BuioukoBa 3aio3a (Tumyc) 1 1 eaaokpuHHi GyHKIIT. TuMo3uH.

CraTeBl 3aJ1034 K OpTaHd BHYTPIIIHBOI cekpelii. [lepBuHHI Ta BTOpUHHI CTaTEBI
o3Haku. ['opmoHasibHAa (QYHKIS CIM SHUKIB (TECTOCTEpOH). ['OpMOHM S€YHUKIB
(ectpamion, mporectepon). CtareBuil IUKI, HOTO CTajili Ta MeXaHI3MHU. 3arUTiTHCHHS 1
BariTHICTb.

['inmogi3, oro OynoBa 1 po3BUTOK. TpomHI TOPMOHM NEPEAHBOI YACTKU TiOPizy.
I'opmon pocty. ['imodizapHi KapauKOBICTh Ta TIraHTH3M, aKpomeranmis. 3aaHs YacTka
rimodiza 1 ii ropMonu: BazonpecuH (aHtuaiypetuanuii ropmon (AJIIY)) 1 okcuTonwmH, iX
¢13i0m0r1yHa posib. MenaHopopHUIl TOpMOH TIpOMIXKHOI ol rinogizy. Ponp rinodisza 1
rinorajamyca y peryismii [isJIbHOCTI 3aj03 BHYTpPIMIHBOI cekpewii. ['1nmoramamo-
rinogizapHa cucTema.

Enigis, fioro 6ymosa ta GyHKIIIT y pi3HUX TBapHH 1 JIIOIUHH.

HepBoBa Ta ryMmopajibHa peryisiis IisJIbHOCTI E€HJAOKPUHHHUX 3aJI03.
3BOPOTHIi 3B’SI30K — OCHOBHHM MPUHIUI PETYISLii €HIOKPUHHOI CHCTEMH.

®i3zionoriss HepBiB Ta M’s3iB. 30yANMuBI TKaHWUHU 1 iX BiacTuBOCTi. EnexTpuuni
saBUIAa B 30yanuBuX TKaHuHax. [Ipupoma memOpanHoro noteHuiany crnokoro (MIIC).
Ionna acumerpisa. PiBHoBara Jlonana. PiBusuus Hepucera- ['onbamana. Hatpiii-kamieBuit
HAacoC Ta HOro MexaHI3MH. YSBIEHHS MPO HATPI€BI, KaTi€Bl Ta KaJlbII€Bl KaHAIH.
[Motenmian nii (IT1[]) Ta #ioro cTpykTypa. 3MIHM MPOHUKHOCTI MeMOpaHU 30yHAJIMBHUX
kJiTuH g yac po3BuTky I1J[. MIIC Tta 1/l cexpeTopHHX KIITHH.

3MmiHM omopy Ta 30y/IMBOCTI MeMOpaHu mia 4ac 30ymkeHHs. PedpaxTepHicTbh
abcomoTHa Ta BigHOcHA. l[lompasHeHHS 30yAIUMBHX KIITHH €ICKTPUYHHUM CTPYMOM.
AJleKkBaTHI Ta HeaJeKBaTHI MOApPa3HUKU. MeMmOpaHa HEpBOBO1 KJIITUHU Ta ii BOJOKOH, ii
Oyz0oBa, BIACTUBOCTI 1 poJib y Tpolieci 30ymkeHHS. 30yKEHHS HEPBOBOI'O BOJIOKHA.
MemOpanHa Teopis 30yKeHHS. 3aKOHM TPOBEACHHS 30Yy/DKEHHS IO HEPBOBOMY
BOJIOKHY. JIoKanbHe 30y/KeHHS Ta30yKEHHS 10 PO3MOBCIOIKYEThCs. OCOOIMBOCTI Ta
HIBUAKOCTI MOIIMPEHHS 30YKEHHS MO MIENIHI30BAaHUX 1 HEMIENIHI30BaHUX HEPBOBHUX
BosiokHax. CajpTaTOpHA TEOPisl.

CunanTuyHa nepenaya 30y/pkeHHs. byaosa 1 ¢pi1310710r14HI BIACTUBOCTI CUHAICIB.
Buenns M.€. Beegencbkoro npo mnapabios.

Ontumym Ta mecumyM. EnexTpuuna Ta XiMiyHa (MeaiaTOpHa) Teopis mepenadi
30ymkenHs. Bumm wemuartopiB. XodiHO- Ta aApEeHOPENENTOPH MOCTCHHANTHYHOI
MeMOpaHH, iX aroHICTH Ta aHTarOHICTH.

Po3BuTok M’sA30BOi cucreMu y TBapuH. bynoBa MmocMyroBaHoro M’s30BOTO
BOJIOKHA. MOJICKYJISIpHUH MeXaHi3M M’SI30BOro ckopodeHHs. CKopoTiuBi OiTku (aKTHH,
MIO3UH, TPOMOHiIH). Ponb 10HIB Kalplil0 y CHOpsKEHHI 30yKEHHS Ta CKOPOUYEHHS
M’SI30BOTO BOJIOKHA. XapaKTepUCTHKA Ta BHJIM M S30BOTO CKOpoueHHs.. EHepreTuka i
010XiMist M’SI30BOTO CKOpPOUYEHHS. TemIoyTBOpEHHS MpU CKOpodyeHHiI M sa3iB. Cuna i
pobota M’s13iB. Eprorpadis. AxtuBauil BianodnHok (I.M. CedeHoB).

Broma, ii Teopii Ta mexanizmu. IIpame3gaTHicTb M’s31B. 3aKOH ONTHMAaJIbHUX
HaBaHTA)KEHb Ta pUTMY. JIMHaMi4Ha Ta cTaTUYHA POOOTA M SI31B.

HenocmyroBani wm’si3u. bymoBa, mnoxamizamis, CTpyKTypHi Ta (i3ionoriusi
0COOJIMBOCTI HEMOCMYT'OBAHUX M’SI30BUX BOJOKOH. MeXaHI3MH TOHIYHHMX Ta (pazsuyHHuX
CKOPOYEHb HETIOCMYTOBaHUX M’ S31B.

dizionoris HEHTpanbHOI HEPBOBOI cucTeMu. EBOIIONLIA HEHTPaTbHOI HEPBOBOI
cuctemu (LJHC). dinoreneTnyH1 TUTIM HEPBOBOI CUCTEMH TBapHH.
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Hetipon. Tunu HelpoHiB Ta ix OyaoBa. Crerianizaiis HEMPOHIB 1 CUHATICIB.
Heiipormis, ii 6ynoBa Ta pyHkuii. Peduekc 1 pednexropHa ayra.

Meroau nocnimkenns Qynkuid [HHC. [lonarts npo HepBOBHI LEHTP.
3aranbHi BJIACTHBOCTI HEPBOBUX IICHTPIB.

CrnuHHUN MO30K, Horo OynoBa Ta ¢yHkKuli. [IpoBiAHI HIISXH CHMHHOIO MO3KY.
3akon benna-Maxanni. Pedrnexkcu cnuHHOro Mo3ky. PerienTuBHI 10Jisi CIMHHOMO3KOBUX
pednekciB. Pemmmpoxna inmHepBamis M’s3iB-aHtaroHictiB  (C.C. IlleppuHrron).
I'anemyBanus B [IHC. CeueniBcbke raapMyBaHHs. 3HaueHHs BIOIKpUTTa [.M. CedeHoBa.
Bumn Ta MexaHi3MH TalbMYBaHHS: CIHPSDKCHE, TIECHMallbHE, IPECUHANTHYHE,
MOCTCHHANTHYHE Ta iH. [[puHIUT TOMIHAHTH Y XTOMCBKOTO.

3amHiit Mo30K. JloBracTuii MO30K, Ooro IeHTpH 1 pediiekcu.

CermeHTapHi Ta HajcerMeHTapHi ¢yHkuii. PerukynspHa Qopmaris MO3KY.
DyHKITIOHATBEHI 0COOIMBOCTI HEMPOHIB, iX BUCXIIHI Ta HUCXiJHI BIUIMBH. CIIMHAIBHUN
oK 1 HWoro mpupoxaa. Pednekcu minTpumanHg mo3u. BracHe 3amHiii Mo30k. Bapomiis
MmicT. OcHoOBa 1 MOKpHUIIKA. 3B’A3KM MOCTa 3 MO304koM. Snapa wmocrta. Pomb
MMHEBMOTAaKCUYHOTO IIEHTpa B peryJisuii AuxaHHs. Mo304ok, iloro OygoBa Ta 3B’SI3KH 3
i Biggiaamu [THC.

Hacminku BuIaneHHs 1 MONIKO/KEHHS MO30YKa y PI3HUX TBApUH Ta JIIOAWHH.
Perynsiis MO304KOM TOHYCY CKEJIETHOI MYCKYJIATYPH 1 KOOpJIMHALIS TOHIYHUX PYXIB.

CepenHiif M030K, Horo eBooIisl. DyHKINT YOTHPHOXTOPOUKOBOTO TiJIa Y HIXKYUX
Ta BUIIUX XpeOeTHuX. YepBoHE sSApo, HOTo 3B’SI3KM Ta y4acTb y MIATPUMAHHI MO3HU Ta
TOHYCY CKeJleTHHX M’si3iB. JleuepeOpauiiina purigHicte. YopHa cyOcranuiga. YepenHo-
MO3KOBI1 HEpBH, X A1pa Ta QyHKIII].

BereratuBHa HepBOBa cHcTeMa, i1 CUMIATHUYHUN Ta MapacCUMITATHYHHHA BiIILIH.
Bereratusni nuentpu. IIpe- Ta mocrranriaionapHi HepBOBi BookHa. [lo/BiliHa iHHEpBaIlis
BHYTpIILIHIX OpraHiB. MeaiaTopu BereTaTMBHOI HEPBOBOicHCTEMU. BIuB cuMnaTH4HUX
Ta MapacUMIMATUYHUX HEPBIB HA poOOTY CHCTEM BiclepajbHUX OpraHiB. AamnTaiiiiiHo-
Tpo(iuHa poJH CUMIATUYHOI HEPBOBOI cucTteMu (peHomen Opoeni-I THeMHCHKOTO).

[Tpomixkuuii mo3ok. Tamamyc, #Horo cmenudiuni Ta HecnenudiyHi sapa, IiX
bysKIii. YyacTh Tanamycy y nepepoOiii ceHCOpHOi iHopMarlii, o HAIXOAUTh y KOPY
Mo3Ky. [imoramamyc, #oro smpa. BereraTuBHi meHTpu rinmotamamyca. Ewmomii, ix
¢131070T1YHE 3HAYECHHS.

Benuki miBKymi TOJOBHOTO MO3KY, iX PO3BHTOK Ta pOJIb y PI3HUX TBapuH.
[TigkopkoBi simpa: Omiga Kyisl, cMyracrte Tino, ix eBomouia Ta ¢(yHkmii. JlimGiuna
crcTeMa MO3KY, i1 KOMIIOHEHTH Ta QYHKIIIOHAIbHE 3HAYCHHSI.

EBounroniist kopu BeNUMKHX MiBKYJb. bynoBa kopu y pizHux TBapuH. OyHKIIT pi3HUX
TUISTHOK KOpU. APXITEKTOHIKA Ta IUTOAPXITEKTOHIKA KOPU MO3KY. MeToau J0CIiHKeHHS
(GyHKIIH KOpH BEIMKUX IMiBKYJIb TOJOBHOTO MO3Ky. Hacmigku nekopTukamii TBapHH.
Enextpoennedanorpadis (B.B. [lpaBauu-Hemuncokuii, I'. beprep). ®oHoBa enekTpuyuHa
aKTUBHICTH T'OJIOBHOTO MO3KY Ta il OCHOBHI pUTMHU. BUKIMKaH1 OTEHIIaId MO3KY.

[lepBuHHI Ta BTOPUHHI BIANOBiAI KOPH TOJIOBHOTO MO3KY.

®izionorist opraHiB 4yTTs. [lOHATTS TIpPO peuHenTopd, OpPraHu dYyTTS Ta
aHaizatopu. Po3BHTOK Ta crieriaizalisi perenTopiB, iX Kiacudikaris.

[Mpunnunm peuentii. dizionoriunuii igeanisMm y BYeHHI npo oprau 4aytts (L.
Mromnep, I'. Tenbmronbil) 1 HWOro KpUTHKAa HA OCHOBI CYYacHHX YSBJICHb IIPO
¢dizionoriyal MexaHi3MU (YHKI[IOHYBaHHS CEHCOpHUX cucTeM. Di3100Ti4yHI OCHOBU
aHaJi3y IHTEHCUBHOCTI 1 IKOCTI BimuyTTs. [loporn moapa3HeHHs.

3anmexHICTh MK CHJIOIO TIOJpa3HEHHS Ta BIAUYTTsIM (3akoH Bebepa- dexnepa).
[Tpunuunu komyBaHHs iHGOpMaIlii perenTopaMu. AanTailisi peuenTopiB i aHaI3aTOPiB
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(mepudepuyHi Ta HEHTPAJIbHI MEXaHI3MH).

InTepopeuenrtopu, iX BuAM, jdokamizamis, (yHkuii. KopkoBi mnpencraBHUITBA
iHTepopeuentopiB. Ilpompiopenentopu, ix OymoBa Ta MeXaHI3MU 30yJKEHHS.
Kinectesis. 38’130k mpomnpiopenienTopiB 3 BECTUOYIISIPHUM ariapaToM.

[kipHa yyTnuBicTh. TakTUIBHI 1 TEPMIUHI PELENTOPH, iX KUIBKICTh, Oya0Ba Ta
po3moAin. AgamnTaiis IMKIpHUX pernentopiB. bompoBa pememniiis, BuUad OoJrO.
[IporonaTuyHa Ta €NiKPUTUYHA YYTIUBICTb.

Xemopeuenuis. CMakoBl pelenTopH, iX 0ynoBa, GyHKIIi 1 aeKBaTHI MOAPA3ZHUKHU.
CmakoBuil 1eHTp. Axanraiisi cMakoBoro ananizaropa. Opran HioxXy. bynoBa HIOXOBHX
pelenTopiB, MexaHI3M iX 30y/DKEHHS 1 HUIAXU Tepedadi iHdopmarli y MeHTpalbHi
CTPYKTYpU TOJOBHOTO MO3KY. Teopii HIOXOBOTro ClipuitHATTS. ['ocTpoTa HIOXY y Pi3HHX
TBapuH. AJjanTamisi HIOXOBHX peLenTopiB. B3aeMoxiss cMakoBOro Ta HIOXOBOIO
aHaJII3aTopiB.

Opran cnyxy. bynoa Ta ¢yHKIIT 30BHIITHBOTO Ta cepelHbOro ByX. [IpoBenenHus
3BYKOBHMX KOJIMBaHb Yy Byci. BHyTpimHe Byxo, ioro OygoBa Ta MeXaHi3M 3BYKOBOI'O
cupuiiHaTTa. Opran Koprti. CpuilHATTS BUCOTH Ta CHJIM 3BYKY. Teopisd OiKydoi XBUII1
bexemri. Tloporu st 3BykiB pi3HUX 4acTOT. CIIpUAHATTS HAMpsIMKY 3BYKY 1 Opl€HTAIlil
JpKepena 3BYKY Yy MPOCTOpl 3a JOMOMOror OiHaypanbHOro ciyxy. CiyxoBi IEHTPH.
[liBkonoB1 KaHamu 1 MepeaciHOK. Perentopu BecTHOYNSPHOTO amapara, ix OymoBa Ta
dbyHKIII.

Oxko Ta 3ip. bynoBa oka. Ouni M’s13u 1 pyxu ouedd. ONTHYHI CepeloBHUIIA OKa.
Kpumtanuk ta axomomamisi oka. I[loOymoBa 300paxxeHHS Ha CITKIBII. AHOMamii
pedpaxuii cBiTIa B ONTUYHIN cucTeMi oka. ['ocTpora Ta mozie 30py.

Peaxmii 3inumi ta ix 3HadeHHs. CitkiBka. [lanmuku Ta xomboukwu, ix OymoBa Ta
¢bysKIii. 30poBi MIrMEHTH Ta MEXaHi3M CHpUHHATTS cBiTia. KombopoBwii 3ip, #oro
Teopli. AHOMaIi KOJIbOPOBOToO 30py. BiHOKYIsApHU 3ip 1 HOro 3HAYEHHS y CIPUNHATTI
POCTOPY.

B3aemonis opraniB 4yTTs sK 3aci® BimoOpaxkeHs y BITUYTTAX 00 €KTHBHOL
peaIbHOCTI.

®iziomnoris Bumoi HepBOBOi MisibHOCTI. .M. CeuenoB Ta L.II. IlaBnoB — TBOpIIi
HOBOTO €Tany y BUBYEHHI (pi3ionorii rosoBHoro mo3ky. Buenns LI1. ITaBrnoBa npo Butry
HEPBOBY JISIBHICTh — JOCSITHEHHS BITUM3HSIHOI Ta CBITOBOI (1310J10TT1i.

['eHeTnyHO JeTepMiHOBaHI (BpOkeH1) popMHU MOBENIHKH — O€3yMOBHI pediekcu
Ta iHCTUHKTU. ETonoris — Hayka mpo MOBEAIHKY TBapuH. YMOBHI pediekcH, ix
Kiacudikallis Ta BIaCTUBOCTI. biosoriyHe 3Ha4YeHHS yMOBHUX peduiekci. IMOpuHTHHT —
3akapOyBaHHs. MexXaHI3MH YTBOPEHHS Ta JIOKaji3allisi TUMYacOBUX 3B’s3KiB. KopkoBo-
MIJKOPKOBA B3a€MOJIisl IPU YMOBHO- peQUIEKTOPHIN AisIbHOCTI. ['anbMyBaHHS YMOBHHX
peduiekciB: 30BHINIHE Ta BHYTpIINIHE (3ramryBajbHe, YMOBHE, Ju(epeHuiiHe i
3ami3HIOBaJIbHE). ['eHepanmizaliss Ta cremiamizamnis yMOBHMX peduekciB. [luHamika
OCHOBHUX HEpPBOBHUX NPOIECIB y KOpI BEIUKHUX MIBKYJIb — Ipajialis 1 KOHIIEHTpaIis
30y/KEHHSI Ta TadbMyBaHHS, 1HAYKINS. AHATITHKO-CUHTETUYHA MiSUTBHICTH TOJIOBHOTO
Mo3Ky. luramiunmii crepeotun. Buenns LI1. ITaBnoBa npo Tunu HEPBOBOI CUCTEMH.

Oco06imBOCTI BUIOT HEPBOBOI HismbHOCTI Jroaunu. CorianpbHa Ta OloyioriyHa
JIeTepMIHOBAHICTh BHINOI HEPBOBOI MAISUNIBHOCTI JIOAMHM. J[pyra curHajlibHa cucrteMa —
SIKiCHa OCOOJMBICTH BUIOI HEPBOBOI TisSIILHOCTI JIOAWMHHU. B3aeMomisi MixK MepIIom Ta
JPYTOI0 CUTHAJIBHOIO cucTeMaMu. LleHTpu MoBw.

CoH, Buau 1 Teopii cHy. CHOBUIHH. ['iMHO3 1 HaBiroBaHH:. [lamM’aTh y TBapuH Ta
moguHu. Tunu mam’ari Ta i1 mexani3mu. [latonoris BuUmOi HEPBOBOI AiSUTBHOCTI
(HEBpO3H 1 TICUX03HU) Y JIFOAUHU Ta TBAPHUH.
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3navends BueHHs [.I1. [laBioBa mpo BUIy HEPBOBY MISUIBHICTBH I (i310JI0T1iI,
TICUXOJIOT11, IEAArOriku, MEAUIIMHU Ta dimocodii.

10. BioJorist iHAMBIAYAJLHOIO PO3BUTKY.

[IpeameT Giosorii 1HAMBIAYAIBPHOTO PO3BUTKY, 1i MICIle B CHCTEMI O10JOTIYHHUX
quciuIiiH. Metoau  Oionorii  1HAMBIZYaJIbHOTO PO3BHUTKY: OIKCOBI, TOPIBHSJIBHI,
€KCIIEpUMEHTAIBHO-EMOPI0JIOT14HI, LUTOJIOT14HI, LUTOXIMIYHI, MOJIEKYJISIPHO-
OlostorivHi, 010XiMiUHI, IMyHOO10JIOT14YHI, €KOJIOTIYHI 1 T€HHOI 1H)KEHepii.

IcTopis dopmyBaHHsS BYEHHS MPO IHAUBIAYaJbHHH Ta ICTOPUYHUN PO3BUTOK
xuBUX opranizMmiB. Haykosuii nopodok K.®.Bonbda, K.M.bepa, A.O. Koanescekoro,
[.I.MeunikoBa, A.H. CeBepueBa, I.I. IlImanbrayzena. XapakTepHi OCOOJHMBOCTI
oprasizarii kuBOi cHUCTeMHU. Bu3zHaueHHS MOHATTS “KUTTS . PiBHI opraHizaiiii »XuBOi
Marepii.

MexaHi3Mu reHHOI peryJssili y npokapioT. Perynsuis po3BUTKY Yy OAHOKIITUHHUX
EyKapioT Ha TPAHCKPHUIIIIMHOMY, TPaHCIAMIMHOMY 1 IOCTTPAHCIAIIHHOMY PIBHSX.
HecrateBe po3muoxkeHHs. [loxo/keHHsT 1 €BOJIOLIIS CTATEBOr0 po3MHOKEeHHsI. CTaTeBe
PO3MHOKEHHS: YepPIyBaHHS TaIlJIOiNHOI Ta JUILIOIAHOI (a3 y pO3BUTKY OaraToKIITHHHUX
OpraHi3MiB.

[lepiogu  IHOAMBIAyaJbHOTO  PO3BHUTKY: TMPEHATAJILHUA 1 TOCTHATaJIbHUM.
Mopdooris Ta ¢izionoris ramer. IlomsgpHICTs SHIEKTITHH - MpooOpas MpOCTOPOBOi
oprauizamii MaWOyTHROTO 3aponka. OcoOJMBOCTI OBO- Ta crepmaroreHesy. Tumu
YKUBJICHHS SIMTIIEKIIITUH: COJIITApHUMN, (DaroruTapHuii, HyTpiMEHTapHUH, QOTIKYIAPHUI.

3aranpHa XapaKTEpUCTHKA MPOLeCy 3allIiHEHHS Ta Horo OioioriyHe 3HaYEHHS.
BuyTpiliHe Ta 30BHINIHE 3aruliiHEHHA. JIUCTaHTHA Ta KOHTAaKTHAa B3a€MOJIi TraMer.
MonexkynsipHi MexaHI3MH, [0 3a0e3MeuyloTh BHAOCHEHU(IYHICTh B3a€EMOJIi TaMer.
Mexani3Mu  3amoOiraHHs —MojdiciepMii: JAemonisipu3allisi Iuta3MaTHYHOT MeMOpaHu
SUIEKIITUHA Ta KOPTUKAJIbHA peakilis - GopMyBaHHS OOOJOHKHU 3aruliTHEHHS. 30HHA
peakiisi. AKTHUBAIlisl PO3BUTKY SIMIEKIITUHH: 3MIHU 10HHOTO OajaHCy, aKTHBAIlis
CUHTETHYHOT akTUBHOCTI. Kapiorawmis. BusHaueHnHs OinaTepaabHOi CUMETPIii 3apoJiKa.

CroinpHi 1 BIAMIHHI O3HAaKW 3alUliqHEHHS y TBapuH 1 pociuH. CTpyKTypa,
HUTOXIMIS 1 (PYHKIIOHAJIBHI OCOOJIMBOCTI TaMeT, 110 3JMBalOThcs. MeTaboniuHa Teopis
3amtigHeHHs. Tunu 3amnigHeHHs. [lapTeHorenes: riHo- Ta aHIPOTeHeEs.

JlpoGiienHs Ta OnacTynsiis. 3arajibHa XapaKTepUCTHKA ¥ OiojoTiuHe 3HAYCHHS
mporecy ApoOsieHHs. 3aleKHICTh OCOOIUBOCTEH THUIMIB POOJICHHS BiJl €BOJIOMIMHOTO
nuiaxy Buay. Ilomii npoOiieHHS Ha TpHUKIaAl MOPCHKOTo Dkaka, aM(iOiid, ccaBIliB.
bnacromucra ccaBmiB: TpodekTomepma Ta BHYTpPIIHSA KIITHHHA Maca. MexaHi3mMu
JIpOOIEHHS.

daxTopH, sIKI PETryJI0I0Th KIITUHHUI LMK HAa paHHIX CTalisIX PO3BUTKY.

Buay KIITHHHOT aKTHBHOCTI MpW TacTpyJsiii. 3arajibHa XapaKTepUCTHKA Ta
Oiooriune 3Ha4YeHHs mporecy ractpyisiuii. CydacHui ctaH Teopii 3apOAKOBHX JIMCTKIB.
[Monmii racTpynsamii Ha mNpUKIaAl MOpPChKOro ixkaka, amdiOiid, ccasmiB. Tumu
(hopMOTBOPUYMX TPOIIECIB MiJ Yac TacTPyJAIlii: IMMIrparis, 1HBariHails, emoomis Ta
nensMiHalis. MexaHi3sMu KOOPJMHOBAaHUX KIITHHHHUX PYXIiB.

TenoOnacTnyamMii 1 EHTEPONENBHUI CHocoOM YTBOpEHHS Me3oiepMu. Bumm
KJIITUHHOI aKTUBHOCTI TI1J] 9ac racTpyssiii. KapTu npe3yMnTHBHUX 3a4aTKiB.

3akoH bepa. 3arajibHi pUCH pO3BUTKY XpEOETHHX.

Knitnana pgerepminamis Ta gudepenmiamis. OormiazMathuyHa — cerperaris.
[Iponiecunr PHK - ocHoBHuI cmoci® perymsmii audepeHmialbHOi eKcrlpecii TeHiB Yy
npoueci po3BUTKY. DopMOTBOpYHMM TOTEHLian TeHoMa. MopQoreHeTH4Hi MOJs.
[anykmiiina cucreMa: iHAyKyloya TKaHMHA ¥ TKaHMHA-MimieHb. [Ipupoma iHIyKyrOUuX
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PEUOBHH.

InTerpamiss 1HAYKIIAHUX CUCTEM: KacKaJHI B3aeMOAIl Ta B3aeMOJli, IO
neperunTaTbes. Mollekynu KITHHHOT aares3ii. MexaHi3Mu audepeHIitoBaHHS KIIITUH
3aponka: metmmoBanus JIHK, romeo3ucHi resu.

XiMepu3M 1 MO3ailM3M: NPUPOAHMM Ta WTYYHUH. 3aruOenb KIITUH Yy Mpoleci
HOpPMAaJbHOr0 po3BUTKY. IMyHOreHe3. KoMmuekcHICTh poLeciB MOpporeHesy.

3aranbHa  XapakTepUCTHKa W  OlojoriuHe  3HAYeHHs HeWpymsamii. Bumgum
KJIITUHHOI aKTUBHOCTI TipH Heupysaiii. HeppoBa miuactunka. HepBoBa TpyOka Ta iiBiIIiam.
EBoutrontist kopu rojgoBHOro Mo3ky. HepBoBuii rpedisb.

[IpoGnemu KiniTUHHOI Mirpamii. YTBopeHHs Xopau. Po3BUTOK MeTamepii 3apojka.
ComiTu Ta Me3ozepMa OiYyHOI TUIACTUHKH. YTBOPEHHS BTOPHHHOI MOPOXHUHU Tila -
nenoMa. [HyKuiiHI B3a€MO/IIi IPH YTBOPEHHI1 OCbOBUX CTPYKTYP.

®opmyBaHHS MNPOCTOPOBOI OpraHizaimii KMBOi cUCTEeMHU. ['pajieHTHa MOAEINb
no3umiitHol  iHpopmarii. dopMyBaHHS MPOCTOPOBOI OpraHizamii y XOAi PO3BUTKY
KkiHmiBKY. [ToJie KiHIIBKH.

B3aemonis 3aponka 13 cepenoBuiieM. [IpoBi3opHi opraHu 3apojka Ha MPHUKIAl
ntaxiB. JKOBTKOBUI MIIIOK: MOTO PO3BUTOK, Oy/10Ba Ta (yHKIIIS.

EmOpionanbamii remMomnioe3. 3apoJaKoBI OOOJOHKH: aMHIOH, XOpPIOH 1 allaHToic.
AMHIOTHYHA MOPOKHUHA Ta aMHIOTHYHA PiuHA. XO0pi0-aJaHTOiC.

[InamenTta ccaBIiB: emiTenioXopiajibHa, JecMOXOpiajibHa, Ba3oXopiajbHa U
remoxopianpHa. MeTaboJliuHa, TOpMOHaJbHA Ta IMYHOJIOTIYHA aKTHUBHICTBH ILIAIEHTH.
HapomxeHnns.

[ToctHataneHuit po3BuTOK. Ilepionn mnocTHatambHOrO po3BUTKY. I[Ipsimuii Ta
HenpsiMUil po3BUTOK. JImunHKoBa ctajis. Pi3HI THNHM TUYMHOK y 0€3XpeOeTHUX TBapHH.
Metamopho3 1 Horo THMH: €BOTIOTUBHUHN, KaTacTpOopidHHM, HEKpoOiOoTHUHMIA. PO3BUTOK
13 TIOBHUM Ta HEMOBHUM MeTamopdo3om. bionoriune 3HaueHHS meTaMopdo3y, Horo
OCHOBHI 3aKOHOMIPHOCTI Ha MpUKIaal kKomax Ta am@iOii. ['opMoHanbHa perymsiis
Metamopdo3y. ['eTepoxpoHis: HEOTEeHisl, MPOTeHEe3, MPSIMUN PO3BUTOK.

Kputnuni nepionu po3BUTKY Yy BHUIIMX XpPEOCTHHX B eMOpioTeHe3l 1 B mepion
MOCTEeMOPIOHAIBHOTO PO3BUTKY.

3aranpHa XapakTepHCcTHKa Tmporecy pocty. [imeprpodiss Ta rimepriasis.
JletepMiHOBaHuW Ta HeneTrepMmiHOBaHUWI picT. EBomtomiss W amomerpis. PiBHsSHHS
HIBUAKOCTI pOCTY 0araTOKIITUHHOTO OpraHi3My.

['opMoHanbpHA peryIsIIliss POCTy: TOPMOHHU Tinmotamamyca W rinmodiza. CraTteBuit
auMopdizm pocty. JIokanbHI peryasTopu pocTy: GakTopu pocTy HEpBiB, GidpobracTiB
Ta 1H11. PakTopu NpurHideHHs pocty. OHKOT€HH 1 KIIITUHHUHN PICT.

Po3Butok penpoayktuBHoi QyHkiii. CtaTeBa AuQepeHiialiss MO3KY Y NTaxiB i
ccaBiiB. ['inoTanamo-rinodizapHo-roHagHa cUCTEMA.

HeiipoeH0KprHHI MEXaHi3MH CTaTEeBOTO J03piBaHHs TBapuH. [Ipsima Ta 3BopoTHA
nist ropmoHiB. IlepBicHI Ta BTOpuHHI cTareBl o3Haku. CrareBa 3puaicTh. [lerepminariis
CTarTi, 11 3aJIEXKHUThH BiJl BIUIMBY YMOB JTOBKIJIIS.

[lepioguuni  (opmoyTBoprotoui mporecu. llepioguuna 3MiHAa TIOKPHBIB Y
0e3xpebeTHHX 1 XpeOeTHUX TBapuH. BrummB (akTopiB 30BHINIHBOTO CepeaoBHINa. Tunu
JUHSHHS: IOBEHUIbHE, CE30HHE, TIepPMaHEHTHE.

Heiiporymopanbna perymsmis nepiogudHuX (OPMOYTBOPIOIOYMX IPOLECIB.

[lITyyne ynpapiiHHS TpoliecaMu 3MiHU TIOKPHUBIB Y JOMAIIIHIX TBapUH.

Pereneparis.  ®@iziosorivHa  Ta  penapaTuBHa  pereHepamis.  Dopmu
perenepariiinoro mpouecy. Kommencatopna rineptpodis. Perenepamis opraniB Ha
MpUKJIaAi  KIHIIBOK Ta €JIEMEHTIB OKa. B3aemomis KITHH 1 MeXaHi3Mu
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pereHepariiitnoro nporuecy. Perenepariiiina 6iacrema.

[To3uuiiina iHpopMmauid. IHTepkanspHa pereHepamis y komax. IIpaBuio
IHTEpKaJIALIi: pICT Ta HENEPEPBHICTD y PAAY MO3ULIMHUX 3HAYEHbD.

Crapinns. TpuBamicTh XKHUTTS. 3aJ€KHICTh TPUBAIOCTI KUTTS BiJ IHTCHCHBHOCTI
MeTaboi3My, Bark TUIa Ta Bard TOJOBHOro MO3Ky. IHaekc unedanizamii. 3araibHa
XapaKTepUCTUKA BIKOBUX 3MIH OpPraHi3My Ha MNPUKIAIl JIOJMHU. MexaHI3MHU CTapiHHS.
BrumB BiUTbHHX pagukaiiB. Y4acTh HEHPOSHIOKPHHHOI CHCTEMH B JIeTepMiHAIlli BIKOBUX
3MiH. ['eHeTHUHUN KOHTPOJIBTPUBAIIOCTI KUTTH.

3HAuEHHsl JIOCSATHEHb Yy Tajy3l BHMBYEHHS 3aKOHOMIPHOCTEN 1HJIMBIIYaJbHOIO
PO3BUTKY I MEAULIMHU 1 HAPOHOTO TOCTIOAPCTBA.

11. BipycoJoris.

KopoTkuii ekckypc B icTopito Bipycosorii. BUTOkM Hayku, MOHSTS MPO CydacHY
BIPYCOJIOTIIO SIK NP0 (QyHIaMeHTalnbHy HayKy. OCHOBHI€KCIIEpUMEHTaIbHI pOOOTH, LIO
BU3HAYMUIIU HAIMIPSIMKUA PO3BUTKY BipycoJorii. 3B”S30K BIpyCOJIOTIi 3 iHIIMMH HayKaMH Ta
MMATAaHHSIMHU 3arajgbHOO100TIUHOTO 1 dimocodcrkoro xapakrepy. Ilpeamer ta 3aBgaHHS
BIPYCOJIOT1i, PO3BUTOK BUEHHS PO BIPYCH.

BynoBa 1 ynbTpacTpyKTypa BipiOHIB

bioximisi, €BOTIOLIISI Ta TAKCOHOMIS BipyciB. ['1MoTe3u po MpUpOAY 1 TOXOHKEHHS
BipyciB. EBodroriis BipyciB Ta poib BipyciB B eBooIii Oiocdepu. 3arajibHi METOAU
BHUBUYEHHS BIpyciB. MojenbHI CUCTEMHU Y Bipycojorii. XiIMIYHUN CKIaJx Ta OGloXiMiuHa
OynoBa BipyciB. Mopdororis, MopdoreHes Ta 010JOTiYHI BIACTUBOCTI BipyciB. Tumm
HYKJIETHOBHX KHCIIOT SIK HOCIiB TeHeTWyHoi iHQopmMmalii y BipyciB. binku BipyciB
(Bipyccnenu@iuHi, BIpyCiHIyKOBaH1, MOU(]iIKOBaH1 BIpyCOM).

[Mpunuunu kinacudikamii Ta HOMeHKiIaTypu BipyciB. Kiacugikauis BipyciB
JIOJTMHY Ta TBapuWH, Kiacu@ikallis BipyciB pocivH, kiacudikailis BipyciB OakTepiil.

MonekynsipHa 610J10TisI BIpyCiB

Penponyxuis BipyciB. OCHOBHI eTanu B3aeMojii Bipycy 1 KiIiTUHU. [ToHATTS mpo
mitnaHy ¢dopMy B3aemonii Ta mpoBipyc (mpodar). OcobIMBOCTI penpoayKilii BipyciB
JIOMUHU 1 TBapWH, BIPYCIB poCiuH, OaktepiodariB. ['eHETHUHMI aHami3 Ta TEHETHYHI
KapTu BipyciB. Myrtamii y BipyciB Ta iX poJjib B JKUTTE€3aTHOCTI Ta MAaTOI€HHOCTI
oy, CTpyKTypHI Ta perylsaTopHi TeHH BipyciB. Permikamisita TpaHCKpUTIis, iX
cnerudigHICTh A7 pi3HUX BipyciB.Peamnizaiist reneTnyHoi iHQopMarlii Bipycy B JUHAMIIT
BIpYC-KJIITUHHOT B3a€MOJII1.

3arayibHi PUHIUITHA BipyCHOTO MATOTCHE3Y

[TaTorene3 BipycHUX iH(EKIii Ta mpoTuBipycHHH imyHiteT. Crenudivni cTamii
MaToreHe3y — MNUIAXM 1 MEXaHi3MU TPOHMKHEHHS BipyCcy B OpraHi3M TOCHOIaps.
[ToBiTpsiHO- KpameiabHUM, aliMeHTapHUM, MapeHTepallbHUNA, CTaTE€BUM, TPAHCMICUBHUM,
KOHTAKTHUH, BEPTUKATBHUN NUIAXU nepenadi. [lepBuHHa pemtikaiis, po3MOBCIOKEHHS
Bipycy B oprasizmi. ['octpa 1 xponiuna iHdekuii Ha piBHI KIITHHM 1 OpraHizmy.
[lepcucteHiist Bipycy, JJaATEHTHICTh 1 MOBUIbHI 1HPEKII].

KniTuHHI peuentopu i CHOpPiAHEHICTh (TPOMI3M) BipyCiB A0 KIITUH 1 TKaHHUH.
[utonaTnuna ais Bipycy Ha KiituHy. [lpuumHH BipyJeHTHOCTI BIpyCiB Ta poib
KIITUHHUX (akTopiB B 1boMy Tiporeci. OCHOBM TPOTHUBIPYCHOTO IMYHITETY.
Hecnenudiuna pesucteHTHICTh. Ponbk IMyHHOT CHUCTEMH TIpU BIpYCHUX 1H(EKITISX.
Bpomxennii Ta HabyTtuil imyniter. Cnemudiuni KIITHHHI (AKTOpU MPOTUBIPYCHOTO
imynirety (T-kiymutepu, Mmakpodaru, TUTOKIHH, iIHTEPHEPOH).

BaxknunoTepanis Ta BaKIIMHONIPOQ1TaKTHKA

Mexanizmu 1ii npu BipycHUX iHGeKmisax. [HTepdepoHn sk 010JOTIYHO aKTHBHI
PEUOBHHHM, X HOMEHKJIATYpa 1 XapaKTEpUCTUKA, MPOTHBIPYCHA aKTUBHICTh. [HIyKTOpH
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iHTephepoHy. K HaWAleBIMUNA MeTOoJ B OOPOTHO1 3 BipyCHUMHU IH(EKIISIMU JIOAUHU 1
TBapuH. TWUNKM BakUuH, IX OCHOBHI IepeBaru 1 HeAodiKu. [IoHATTS mpo cyOOAMHMYHI,
mTy4Hi, reHHoinkeHepHl Ta JIHK- Bakuumuu. IlpoGnemu BakuuHamii npu BipyCHHX
iHpekigx. “Bakuunaris” npuBipyCcHUX 1HOEKIISIX Y POCTUH.

JlaboparopHa J1arHoCTKa BIpycCiB

JliarHocTuKa BipycHUX 1H(EKII Ta 1aeHTU}IKalis BipyciB. 3arajibHl BIAOMOCTI
npo JabopaTOpHY MIarHOCTHKY BipycHMX iHQekmi. Bigbip, miaroroBka Ta
TpaHCIIOPTYBaHHS  Marepiany. BwuauleHHs BipyciB B KIITHHHHUX  KyJbTypax
(MOHOIIAPOBUX, OPraHHMX), 3 3aCTOCYBaHHSAM KypsSyUX €MOpIOHIB, J1abOpaTOPHUX
TBapuH. IneHTugikamis BipyCiB 3a JONOMOIOI0 ONKHCY CHUMIITOMIB (BI3yaJIbHO).
Cepomnoriuni metonu imeHtudikaiii BipyciB. Tpanchopmariis ta onkoreHes — JIHK-
BMICHI BIpYCH Ta peTpoBipycH. 3arajibHi 0COOIMBOCTI BipycoJorii myxjuH. Biactusocrti
Tpanc@opMoBaHUX  KIITUH. [lpupogHuii 1  exkcrepuMEHTaJIbHMM  OHKOTEHEe3 1
TpanchopmMallisi KIITHH BipycamH, IO BHUKIMKaOTh NyxiauHdA. Kmacudikaris Tta
BrnactuBocti JIHK-BMicHMX oHkoreHHux BipyciB. BmactmBocti PHK- BMicHHX
OHKOTE€HHUX BIpYyCIB (peTpoBipyciB). EHIOT€HHI Ta €K30Te€HH1 peTpOBIPYCH, 3HAYEHHS
pexoMOiHalil s TpaHcpopmanii KIiTHHY.

OmnTorenes BipycHUX iH(DEKITii

[latorennicte V-ONC+ Ta V-0ONnc- BipyciB. KmituaHi Tpancopmyrodi renu. Pomb
TEHETUYHOTO MaTepialy OHKOTC€HHUX BIPYCIB B TpaHC(OPMOBAHUX KIITHHAX Ta
KIITHHHUX (DaKTOpiB B BIpyCiHAYKOBaHIM TpaHchopmarllii. MexaHi3MU TpaHCHOPMYIOUOi
Iii OHKOTreHHUX BIpyciB Ha KiiTuHy. I[lomiOH1 ¢yHKUIT TpaHCOPMYHOUMX TIEHIB
nyxiauHHuX JIHK-BMicHMX BipycCiB, OHKOT€HIB pPETPOBIPYCIB Ta OHKOTEHIB PaKOBHX
KIIITHH. IMyHOJIOT1YHUN KOHTPOJIb KIITHHHOI npotideparrii.

baktepiodaru.3aranbpHa XapakTepUCTHKA, yIbTPACTPYKTypa

3aranbHa XapakTepucThKa BipyciB Oakrtepiii (OGakrepiodari). OcoOauBoCTi
B3aeMojii Oakrepiodary 3 OakTepiadbHOI KIITHHOK. PoOJIb KIITHHHOI CTIHKH Y
TPaMIIO3UTUBHUX Ta TpaMHETAaTUBHUX OakTepil. ApncopOuis Ta NPOHUKHEHHS
TeHETUYHOTO MaTepiajiy Bipycy B OakTepiaibHy KITHHY. [IpogyKTUBHUIN THI B3aeMO1T
¢ary 3 kniTuHOW0. JlaTeHTHMI nepios po3BUTKY (ara. 36ipka BipiOHIB Tai3uC OAKTEpii.
JlizoreHHuii 1UIAX PO3BUTKY iHQekuii (Ha mnpuknaai ¢ary masmOma). 3araibHa Ta
cnenudiyHa TpaHcaykiis. KonBepcis BnactuBocTed Oaktepidd mig Aiero dara.

[Tnazmigu.@aroteparnis. Bukopucranus (ariB sk BEeKTOPIB IJISKIOHYBaHHS IEHIB.

diroBipycomoris

3aranpHa XapakTepucTUKa BipyciB pociuH. OcoOnmMBOCTI B3aeMomii BipyciB
POCIIUH 3 POCIUHHOIO KJIITHHOW. BrumuB BipycHOT 1H(EKIIiT Ha pICT 1 PO3BUTOK POCIHH.
[loBexinka BipyCiB B pOCIMHI: pyX MDK KIITHHAMH 1 TKaHWHaMHM, JOKami3alis Ta
HaKOMMYEHHS BIpYCiB, yTBOPEHHSI BKIIIOUEHb.

MexaHi3Mu mnepefadi BIpyciB POCIMH B HPHUPOAHIX YMOBax Ta B jabopartopii.
[lepcucTeHTHa, HaMIBIEPCHCTEHTHA Ta HETIEPCHUCTEHTHA MeEpeaadi BipyCiB BEKTOpPaMH.
dakTopH, 110 BIUIMBAIOTH HA PO3MOBCIOKEHICTH BipyciB pocnuH. Criocobu 3ano0iranHs
BTpAT BPOXKAIO BiJ BIpYCHUX 1H(EKIii.

3aranbpHa XapakTepUCTHKA BIpYCIB JIIOAUHU 1 TBAPUH

Cranii B3aemonii Bipycy 3 KIITHHOW. Poib BIpyCHHX 1 KIITHHHUX PEIENTOPIB B
azcopO1ii Bipycy. MexaHi3Mu IPOHUKHEHHSI BIpYCy B IUTOIUIA3My KIITHHU (€HIOIUTO3,
3MUTTS MeMOpaH). “Po3asranHs™ BipioHiB. Excrpecis 1 persikaiiis BIpyCHUX T€HOMIB.
36ipka, 103piBaHHS Ta BUXiJ BipycCiB 3 1H(PIKOBaHUX KINITHH. [HTErpaiiss reHOMY Bipycy 3
KIIITHHHUM T€HOMOM.

Hedextni Bipycu. llepcucrenmis ta ii poiib B MATPUMAHHI KUTTE3MATHOCTI
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BIPYCHHX MOMYJIsALii. XapakTepucTHKa MpeACcTaBHUKIB poaun Poxviridae, Herpesviridae,
Adenoviridae, Hepadnaviridae, Rhabdoviridae, Orthomyxoviridae, Picornaviridae,
Retroviridae.

HekanoniuHi BipycH

HekaHoHI4HI BipycH — NpIOHU Ta Bipoigu. 3arajibHa XapaKTepucTuka mnpioHis. K.
laiinyuex ta C. Ilpy3iHep, iX poiab B po3yMiHHI Oioiorii npioHiB. Cy4acHi NOIISIAA Ha
“perumikaniifo” TpPIOHIB Ta iX 3/IaTHICTh caMOBiATBOproBaTHCh. CIEKTp ToCHoAapiB
IIPIOHIB.

XapakTepucTHKa Ta Kiacudikauis BipoiaiB. OcobauBocTi OylI0BH Ta peruliKallis
PHK BipoiniB. [lopiBHSHHS 0COOIMBOCTEH BIpOIAiB Ta MPIOHIB K MIIAX 0 PO3YMIHHSA iX
OlosoriyHuX ocoOauBocTed. Jleski TImoTe3n MPOo MOXOKEHHS Ta MPHPOIY BIpOiiB Ta
MIPIOHIB.

CHI/I ta msxu ioro mpodilakTHKY.

Cyuacuuii cran nangemii BIJI Ha mmaneti 1 B VYkpaini. [loxomkeHHsS Ta
PI3BHOMAHITTA  BIpycy IMyHOAepiuuTy moauHu. MonekynspHa ©Oionoris  BIJL
OcoOnuBocti B3aemonii BIJI 3 uyrnuBumu ximituHamu. KiiHigyHa kapThHa Ta 3aco0u
mikyBanHs CHIly. 3aco0u mpodinakTviku, cydacHi BaKUMHUA Ta TEPCHEKTHBH iX
3actocyBaHHs B MaiiOyTHroMy. Corianbai aciektu CHI/ly.

Hosgi Ta eMepaKeHTH1 BIpyCHI 1H(EKIIi.

Bipycui indekmii  XXI cropiuus. IlepcriekTuBr  JikBimaiii  HaWOUIbII
IIKOJIOYMHHMX BipycHUX iH(ekii (rpur, repnec, rematutu A, B, C, nuxomanka Jlenre,
BIJI Ta inmmx). HebGe3neka 3acToCyBaHHSI areHTIB BIPYCHOI €TiONOrii sK O1070TTYHOI
30poi (mpobaemu 6ioTepopusmy). HeoOXimHICTh I100aabHOTO KOHTPOJO 332 BIPYCHUMU
iH(EKIIsIMU JTIOAWHKM, TBApUH 1 POCIMH B Cy4acHHMX yMoOBaxX. Poib MOHITOpUHTY Ta
MPOTHO3YBAaHHS B MIOTIEPEHKEHHI PO3BUTKY BIpyCHHUX 1H(EKITiH.

12. Bioximisi.

[Ipenmer i1 3aBmanns Oioximii. Ponp Ta micie 6ioximii B HAyKOBOTEXHIYHOMY
nporpeci. OCHOBHI po3aiid 010XiMii: cTaTHYHA, TWHAMIYHA, 010XiMisl OpraHiB 1 TKaHHH.
Bunu 61oximii: 6i0Ximist JFOJUHYU Ta TBapUH, O10XIMisS pOCIIMH, MIKPOOPIaHi3MiB, BIpYCIB,
MeanYHa 010XiMisl, €BOJIONIMHA, TEXHIYHA, MOJEKYIsIpHa, OioopraHiyHa Ta iH. IcTopis
pO3BUTKY OioxiMii. MeTo/u, sSiKi BAKOPUCTOBYIOTHCS B O10XIMIYHUX JTOCIIIKEHHSX.

XiMIYHHH CKJIaJl )KUBUX opraHi3miB. Boga. @i3u4Hi Ta XiMiuHI BIaCTUBOCTI BOJH.
Ponb Boau B %uBUX opranizmax. MiHepaibHI pe4yOBUHH, iXHS POJIb Y OOMiHI peHOBHH 1
3abe3mnedenHi OyaoBu Oi0MmoIiMepiB.

ByrneBoau. 3aranbHi BIacTUBOCTI Ta Kiacu(ikallisi ByrJieBOAIB, OyaoBa il poJib y
KUBIA mpupoal. XapaKTepUCTHKAa MOHOCAaXapuAiB, OJIIrOCaxapuaiB, MOJIICaxapHiB.
HatiBaxxnuBimi npeacraBHUKU. [1oxiqHi ByrieBoiB, iX MOXiaHi.

Jlimigu. 3aranbHi  BIACTHBOCTI, PO3MOBCIO/DKEHHS, pPOJb Yy  OpraHismi,
kjacugikaiis, CTpyKTypHI KOMIOHEHTH JiniAiB. XKupHi kucnotu: kinacudikaiis, Oyaosa,
BJIACTUBOCTI. BHIIll XUpHI COUPTH ¥ anmpaeriau, kiacudikailis, OyaoBa Ta BIACTUBOCTI.
Heittpanbhi ninigu, edipu XojecTepuHy, HEUTpaibHI TUikomimiau, (ocdomimian —
rmnepuau, kinacudikaris, 0yaosa ta BaactuBocTi. Chinromimian, 0yaoBa, BIaCTUBOCTI,
kiacudikaiis. XapakTepucTuKa HaWBaKIUBIIIKMX MTPEACTAaBHUKIB JIITiTiB.

Binku. Ixmi Gionmoriumi ¢ynkuii. Ximiuauii cknag OUIKIB. AMIHOKHCIOTH —
CTPYKTYpHiI ofuHHIi OinkiB. (PI3MKO-XiMi4HI BIACTUBOCTI aMiHOKHUCIOT. KucmotHo-
OCHOBH1 BJIACTUBOCTI aMIHOKHCJIOT. Tumnu knacudikaiii amMiHOKHCIOT: aIlMKIiYHI Ta
LUKJIIYHI aMIHOKHCJIOTH, MOHOaMiHOMOHOKapOOHOBI, JTMaMiIHOMOHOKapOOHOBI,
MOHOAMiHOJUKAapOOHOBI. XapaKTEPUCTHKA OKPEMUX aMiHOKUCIOT. llenTtuaamii 3B°SI30K.
[Tentuau Ta nmominentuad. MeToau pO3AUICHHS i aHATI3Y ENTHIIB.
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CyyacHe ysIBIIGHHsI TIPO CTPYKTYpY OunkiB. PiBHI opranizaiiii O1UIKOBUX MOJICKYII:
NIEpBUHHA, BTOPUHHA, TPETUHHA, YeTBepTUHHA. CuiH, M0 CcTalOLIi3yl0Th KOH(pOopMaIlio
OUIKIB (KOBaJIEHTHI, BOJHEBI, 10HHI, riApo¢oOHi). Di3uKO-XIMIUHI BIACTHBOCTI OUIKIB
(MonexynsipHa Maca Ta METOAW ii BU3HAUEHHSA, po3Mip, ¢opma ¥ 3apsa]l MOJIEKYIH,
130€eJIeKTpUYHa TOoYKa OUIKiB, am¢oTepHi BiaacTuBocTi). Knacugikamis Oukis. [Ipocti Ta
ckinajHi Ouiku.  XapaKTepucTUKAa XPOMOINPOTEINIB, HYKJIEONPOTEiNIB, TIJIKO- Ta
JinonporeiniB. MeToau OYMCTKH, BUIUICHHS Ta BUBUCHHSI OYJ0BH OUIKIB.

HyxneinoBi kucmotu. XIMIYHHE CKJIaJ HYKJIETHOBHUX KucIOT. IlypuHOBI Ta
MIPUMIJIMHOB] OCHOBHU, HYKJICO3UIU ¥ HykiIeoTuau. [loXimHI HYKICOTHAIB: IUKIIYHI
HYKJIEOTUIN, HYKIECOTHIHI KO(PEpMEHTU. 3HAUEHHS HYKJIEOTHUIIB Yy O1OCHMHTETUYHHMX
nporecax. byzoBa MoMHYKICOTHIHOTO JIaHIIOra. XiMiyHa W €H3UMaTU4yHa JIerpajalis
HYKJIETHOBUX KUCJIOT. Buan HykineiHoBux kuciotT. bynosa ta BnactuBocti JIHK. PiBHi
opranizauii JIHK. Ilepsunna crtpykrypa JIHK. Bropunna Oynosa [IHK. IIpaBuio
KoMIuieMeHTapHocTi. Tperunna OymoBa JIHK. ®isuko-ximiuni BiactuBocti JIHK.
bynoBa xpomocom. Crtpykrypa i OymoBa PHK. Tpu tunu PHK: indopmarmiiina,
TpaHCHOpTHA, pubocomanbHa. OCOOIMBOCTI HYKJICOTUIHOTO CKIIAay, MOJICKYJISIPHOI
Macu, 610JI0T19HOT poTi.

®epmenTu — OloyoriyHi Kartamizatopu. CTpyKTypa Ta BIacCTHBOCTI (DEpMEHTIB.
[lonsatrs mnpo 13odpepmentu. Kinetuka ¢epmentaruBHoro karamizy. llIBuakicts
dbepmeHTatuBHUX peakmiii. Enepris aktuBamii. Koncranta Mixaenica, cyOcTpaTHa
KOHCTAaHTa, OJMHULI aKTUBHOCTI (epmeHTiB. CrnocoOuM BU3HAYEHHS KOHCTaHTU
Mixaenica i MakcUMalibHOT IBUAKOCTI peakuli. KineTuka raabmyBaHHS (1IHMOHYBaHHS)
dbepmentatuBHUX peakiiil. Kinetuka HeoOopoTHhOro iHriOHyBaHHsA. KoHKypeHTHe Ta
HEKOHKYpPEHTHE IHTiOHyBaHHS. MeToau pO3paxyHKy KOHCTAHT  IHTIOHYBaHHS.
be3skoHKypeHTHe ranbMyBaHHS W  3MimaHi TUOM  1HTIOHyBaHHS.  EneMmeHTn
HecTallloHapHOi  O10XIMIYHOi  KIHETHMKW. 3arajpHa YysBa PO  MexaHi3Mm  Jii
dbepmenTiB.DepMeHT-CyOCTpaTHI  KOMIUIEKCH, XapaKTepUCTUKA AaKTUBHUX IEHTPIB
depmentiB. Edextu 30mmxeHHs W opieHtamii, “nmubu”, rinmore3a ‘‘BUMYIIEHOTO”
KOHTaKTy Ta 1H. TWUIOM  KHUCIOTHO-OCHOBHOTO  Karalidy.  XapaKTepHUCTHKa
(GYHKIIOHAJIBHUX TPYH, SKI BXOJATh Yy AaKTUBHMM HEHTp ¢epMmeHTiB. MexaHi3m Aii
(epMeHTIB, y aKTUBHUX LIEHTPAaX SKUX 3HAXOMUTHCS TicTUAMH. DEepMEHTH KHCIOTHO-
OCHOBHOTO THUMy 0€3 y4acTi iMiZja30;ly B aKTUBHUX LeHTpax ¢epmeHTiB. Kopepmenrtu,
MpOCTeTUYHI Tpynu W aktuBaropu ¢epmenTtiB. Knacudikamis kodakropiB, Ta ix
xapakrepuctuka. Ponb metaniB y kaTanmituuHii Aii GpepmenTiB. Perymnsuis ¢pepMeHTHOTO
amapary KIITHHH.

Bitaminu. Ixus ponas y ¢yHKumioHyBaHHI (epMeHTIB. XapakTepucTHKa
BOJOPO3YMHHUX BiTaMiHiB: TiamiH (B1), pubodnasin (B2), HikotuHoBa kucinora (PP),
nantoreHoBa kucinora (B3), mipumokcun (B6), O6iotun (H), domieBa xucnora,
ackop6inoBa kuciaoTta (C). XXupopo3zunHHi BiTamiHu: BiTaminu A, Bitaminu JI,Bitamin E,
BiTamin K. BiTamiHOTIO10H1 peUOBHUHH.

JunamiyHa Oioximis. OOMIH pedoBHH 1 eHeprii — HalBakJIHMBiIIa OCOOIUBICTDH
XKUBOT Matepii. €IHICTH MPOIECIB ACUMIIAIIT Ta TUCUMITISIIII.

Oco0MBOCTI peakiniii, ki MPOTIKaIOTh B opraHizmi. OOMIH BYTJIEBO/IIB.
IlepeTBOpEHHS BYIJIEBOAIB Y TPABHOMY TPaKTI.

depmenTH, fKI NPUAMAIOTh y4acTh y MEPETBOPEHHI BYIJIEBOAIB. PosmiernieHHs
riaikoreny. Illnsaxu posmagy ByrieBoAiB. AHaepoOHE NEpETBOPEHHS BYIJIEBOJIB
(ImxoTOMIYHHI po3Maf), TNIIKOTeHom3. [ iKoi3 Ta TIiKOMITHYHI (pepMEeHTH. 3HAYCHHS
peaKIiii TIKOMTHYHOI OKCHAOPERyKIii, crupspkeHoi 3 docdopmmoBanasaM. Couprose
OpoiHHSA.

48



49

Enepreruka rmikomizy ¥ OpomiHs. AepoOHe TMepeTBOPEHHS BYIJIEBOIIB.
OxuciroBajibHE NIEPETBOPEHHS TIII0K030-6-pochary (pocdornrokonaTHU,
nenro3odochaTHuit a0 amOTOMIYHUN NUISX ), HOrO 3HAYCHHS.

JIuMOHHOKMCTUN UK (UMKI AW- Ta TPUKApOOHOBUX KucioT, Ikl Kpebca),
Horo OlosoridyHe 3Ha4YeHHs. | MOKCHIIaTHUI IIISX, TII1IKOKCHCOMHM.

[lepenecennst enekTpoHiB 1 okucHe (ocopumoBanss. L{utoxpomu. {uxanbHuii
nuisix. Enepretuka nepenocy mutoxpoMiB. CHpsKEeHICTh OKUCHOTO (HOChOPUITIOBAHHS 3
IPOIIECOM MEPEHECEHHS EIEKTPOHIB.

bananc eneprii. Enepretnunuii OanaHC aepoOHOro NEPETBOPEHHS BYIJIEBO/IIB.
XeMI0CMOTHYHA TEOpisl €HEPreTUYHOTO CIPSKEHHS OKHMCIEHHS Ta (HOCHOPUIIOBAHHS.
OyHKIIIT rpagieHTa eIeKTPOXIMIYHOTO OTEHITIaTy 10HIB BOIHIO.

biocunTes ByrieBoaiB. YTBOpPEHHs MOHOcaxapuiB. biocuHTe3 TIiKOreHy,
TIIKOTeHOHeoreHe3. Perymsiiis ByriaeBogHoro oominy. Poiib TOpMOHIB y BYTJIE€BOAHOMY
o6wmiHi. [Topymenns oominy ByriaeBoiB. LlykpoBuii miaber.

OO6wmin niminiB. IlepeTBOpeHHs JiMiliB Yy KHIIKOBO-IUTYHKOBOMY TpakTi. Jlinmasm.
Ponp xo0Bui B mpomy mporeci. Po3mennenHs mnimiaiB y TkaHuHax. l[lepeTBopeHHs
riinepuny. OKuclieHs KUpPHMX KuciaoT. PosmerienHs @ocdominmigiB 1 CTepuiB.
biocuHTe3 HacMyYeHUX JKUPHUX KHUCIOT. BiocHHTE3 HEHACHYEHUX >KUPHHUX KHUCIOT.
Metaboni3M KeTOHOBUX crmoyiyk. biocunTte3 ¢docdatuaiB, crepuHiB. Perynsauis
MeTabouizmy diniaiB. Merabomizm chinromnimiai. MeTabosi3m mpocTariaHIuHIB.

OOMmiH OUKIB 1 aMiHOKHUCIOT. ['iposi3 OUIKIB B KHUIIKOBO-IILTYHKOBOMY TPAKTI.
BHYTpIIIHbOKIIITUHHE TIEPETBOPEHHS OUIKIB. 3araibHi NUISIXH OOMIHY aMIHOKHCIIOT:
TpaHCAMiHYBAaHHS, MOro 3HAYEHHs, MPOLECH Je3aMIHyBaHHS Ta JACKapOOKCHUIIIOBAHHS.
Awminu Ta ix ¢izionoriune 3HaueHHs. KiHIleB1 mpoayKTH a30TUCTOr0 0OMiHy. biocuHTe3
cedoBUHU. OcOOIMBOCTI OOMIHY OKpEMHUX aMIHOKUCIOT. A30THUCTI HEOIIKOBI PEUOBUHU
(KpeaTuH, KpeaTHHiH, KapHITHH, aHCEpUH Ta 1H.), CUHTE3, po3maja 1 010JIOTiYHA POJIb.
CyyacHe ysiBIIGHHS TpO Ol0CHMHTE3 OUIKIB. AKTHBAIlisl aMiHOKUCIOT. Ponp amiHoanmi-
TPHK-cunteras B yrBopenni aminoauun-TPHK. Anantepna teopis GiocuHTe3y OiNKiB,
MOHATTSI KOAY. AHTUKOJOHHM, iXHI BiactuBOCTi. CuHTe3 OUNKiB Ha pubocomax. Eramm
TPaHCIISIT: 1HIIAIlIS, eTOHTallisl, TEPMIHAIIA.

bioenepreruka tpanciamii. I[loctTpancmsmiiini mMomudikarii  OiIKiB.

Mexani3Mu perynsilii 61IKOBOTO CHHTE3Y.

OOMiH HYKIJICTHOBHX KHCIIOT. PO3IIEIICHHS HYKJICTHOBHX KHCIIOT IO KiHIIEBUX
npoaykTiB. MeraboniyHuil po3naa MypuHiB 1 mipuMiAuHIB. biocHHTE3 HYKJIEOTHIIB:

MyPUHOBUX i HipUMITUHOBHX. YTBOpEHHS
JIe30KCUPUOOHYKIICOTUIIB.  Perymsamis ~ OlocMHTE3y  HYKJIECOTHIIB. Y TBOPEHHS
HYKJICOTUIHUX KOo(depMeHTIB. XapakTepucTUKa HyKjJea3 Ta iX CHEeHU(IYHICTb,
pectpukrasu. Perikamis JJHK, momudikamis 1 pecrpukmiss JJTHK. Bbiocuntes PHK
(Tpanckpumniis). KnonyBanHs rexi. ' eHeTHyHa Ta MOJIEKYyIsipHA 1HXKEHEPIS.

bynoBa Ta ¢ynkuis OGionoriunux memOpaH. BygoBa KOMIIOHEHTIB MeMOpaH.
CrpykTypHa opranizaiis MeMOpaH. ACHUMETPis CTPYKTYpHHX KOMIIOHEHTIB MeMOpaH.
Perynsropua ponbp GiomemOpaH. MexaHi3MU MPOHUKHEHHS PEUYOBHH 4Yepe3 MeMOpaHHU.
Ponp nimigiB y perynsiii akTHBHOCTI MeMOpaHO3B’s3aHuX (epMmeHTiB. MeMOpaHu Ta
MDKKJIITUHHI B3a€MO/IT.

Perymsmist merabomiyamx mponeciB. l'opmorm 1  wmemiatopu. Penenropw,
HerpomemiaTopu. Ponb crepoimHux TOpMoOHIB. DYHKINSA THUPEOITHUX TOPMOHIB.
Karexonamiam Ta OUIKOBO-MENTUAHI TOPMOHM. JlesdKi MOJEKYyJIsIpHI MEXaHI3MH
MPOBEACHHS PErySITOPHUX CUTHaNIB. Perymsaropni eexrtu ioniB Ca Ta KaJlbMOIYIIHY.
Cucrema mukimiyanx HykineotuaiB. docdhoinozutuanmii nuki. Kackam apaximoHOBOT
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KUCJIOTH.
BuxopucrtanHus nocsiraeHs 010XiMii B HApOJJHOMY T'OCIIOAAPCTBI.

13. Paxio6ioJiorisi.

[Ipeamer panmioGionorii. 3B’s30K paaio6i10I0TIi 3 THIIMMHU Taly3sMH 010J0TIYHOT
Hayku W mnpakTtuku. Panio6iosnoris Ta po3BUTOK 010J0T1i, MEIWLHHHU, CLIBCHKOIO
rocrmojapcTBa. SnepHa eHepretuka. Pamioekosoris Ta Oe3meka Oiocdepu Ta JTIOIUHH.
IcTopis paaio6i0I0Tii Ta OCHOBHI €Taly PO3BUTKY ii K HAYKH.

[lepBuHHI MeXaHI13MU pai0010JIOTTYHUX €PEKTIB

Tunu 10HI3yI0OUOrO0 BHUIPOMIHIOBaHHS Ta HOro jpkepena. €Kcrno3uliiiHa Ta
MOTJIMHYTa 103U 10HI3YIOUOTO0 BUINPOMIHIOBaHHS. [IOTYXHICTH MO3M 10HI3YHOYOTO
BUIIPOMIHIOBaHHA. ['ocTpe, MpoIOHroBaHe i XpoHiuHE onmpoMiHeHHs. OnpoMiHEHHS Bil
IHKOPIIOPOBaHUX B KJIITHHAX PaJIOHYKII/IB, €HEPreTUYHl CIEKTPU Ta PO3PAXYHKHU
MOTJIMHYTHUX J103, 3yMOBJICHHX 1X PO3MAJI0M.

B3aeMoisi 10HI3yr0UOr0o BHUIIPOMIHIOBAHHS 3 pEYOBMHOIO. llepBHMHHI Tporecu
MOTJIMHAHHS KBAaHTIB BUCOKOi €HEprii peJeiBCbKE pO3CISHHA, IMpPYXKHE CHIBYAApIHHA,
edext KomnToHa, yTBOpEHHS Mapy MO3UTPOH-EIEKTPOH. [lorIMHaHHS KOPITYCKYJISIPHOTO
10HI3YI0YOT'0 BUIIPOMIHIOBaHHS (€JIEKTPOHIB, IO3UTPOHIB, POTOHIB, IPUCKOPEHUX STED).
[TornmuHanHsS HEWTPOHIB y PEYOBHHI - SACPHI peakiii, sapa Biamayi, MOMEpEeYHUN
MEpPEeTUH peakliid B3aeMOJii HEHUTPOHIB 3 siApaMu atoMiB. KoedilieHTH MNOrIuHaHHS
10HI3yr0uoro BunpomiHioBanHsa. Kpusa bpera.

lonizamis Ta 30y/MKeHHS MoJieKya 1 atowmiB. loHizamiiHMii morteHmian. [lenpTa
enexktponu. [IpocTopoBe po3TairyBaHHs 10HI30BaHUX Ta 30YKEHUX MOJIEKYJ 1 aTOMIB
MIpU MOTJIMHAHHI 10HI3yI0YOr0 BUIIPOMIHIOBaHHS B pedoBUHI. CTpyKkTypa Tpeka. JliHiiHi
Butpatu eHeprii (JIBE). Bignocna Oionoriuna edektuBnicth (BBE) ioHi3yrodoro
BHIIPOMIHIOBaHHS. PifKko- ¥ IIUIBHOIOHI3yIOUE BHUIIPOMIHIOBAaHHSA. MeETOJM BUBYCHHS
BBE lonizyrouoro BunpominioBanHs. KoedilieHT SK0CTi 10HI3yI0UOTO BUITPOMIHIOBAHHS.
3B's130k Mixk BBE i1 JIBE B pamio6ionoriuanx peakiisx. EQexTuBHI 1031 ONPOMiHEHHS.
ExBiBasieHTHI 1031 OMPOMiIHEHHSI.

Jlisi 10HI3YIOUOTO BUIPOMIHIOBaHHS Ha MOJEKYIH. TUINH MOAETBbHUX CUCTEM JJIs
BUBUCHHS MEXaHI3MIB papiamiiiHo-xiMiyHUX mporeciB. I[Ipsima Ta Henpsima mis
10HI3yIOYOT'0 BUIIPOMIHIOBAHHS Ha MOJIEKYJH B MOJEIBHUX CHCTEMax 1 Ha KJIITHHHU.
Edexr po3BeneHHs.

Jlist 10HI3yFOUOTO BUITPOMIHIOBAHHS Ha PEYOBUHHU, IO BXOJIATH JIO CKIIATy JKHBHX
KIiTHH. Pamioni3 BoauM Ta BHHMKAIOUI NPU LBbOMY HOpPOAYKTH. B3aemonis KucHio 3
MPOAYKTaMHU pajionizy Boau. Jlis 10HI3yrOUOro BHUIIPOMIHIOBAHHS Ha aMIHOKUCIOTH M
Oinku. Panianiiina iHakTtuBaris ¢epMeHTIB y po3uMHax. Pamioni3 ByrieBoIiB 1 HOTo
npoayktu. PaniamiiiHa XiMis HYKJI€OTHIIB, HYKJIECIHOBHX KHCJIOT, HYKJICOMPOTEIMiB i
ixHiXx MomenpHUX cucteM. Hacmigku MonexynspHux mnomkomkens JIHK: omno- Ta
TBOHUTKOBI po3puBu Mosekyn, 3mmBku JIHK-JIHK Ta JIHK-6imok. MexaHizmu
MOJICKYJISIDHUX TEPETBOPEHB IiJ] BIUIMBOM 10HI3YIOUOTO BUIPOMIHIOBaHHS. MexaHi3MuU
nomkoxeHs JIHK. Jlist ioHi3yrouoi pamiariii Ha »UpHI KHCIOTH W imiau. JIaHIIOTroBi
peakIiii MepoOKCUIHOTO OKUCJICHHS JimiaiB. PamiomiTHYH1 mporecu mpu Jii 10HI3yH0uoro
BUIMPOMIHIOBAHHS HA T€MBMICHI CIIOJIYKH, HYKJICOTHABMICHI KO(AKTOPH, BITAMIHHU TOIIIO.
PaniariiiHoXiMidHI TPOIIECH B HAJMOJIEKYIISIPHUX CTPYKTYpPaX.

Metonu pamiamniiinoi ximii. Kinetuka pamianiiHoxXiMiuaux peaikmii. KimbkicHa
XapaKTepUCTUKA PAMIONITUYHUX TIporeciB. Buxin pamiamiiHoO-XiMIYHOT peakiii B
MOJICIbHUX CHCTEeMax 1 B )KMBUX KIITHHaX. PamiamiiHOXIMIYHI peakilii B HETOMOT€HHHUX
cuctemMax. Buxonu pamiamiitHOXiMIYHUX peakiliid y >KUBUX KIIITHHAX.
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BinbHOpanukanbHi CTaHM Ta METOAM I1X BHUBYEHHS. MeTOJ €JIeKTPOHHOTO
IapaMarHiTHOTo pe3oHaHcy. HasBHI Ta 1HyKOBaH1 ONPOMIHEHHSM BLIbHI paJuKald B
010JI0TIYHUX cUCTEMaX. 3B’SI30K MK HPSIMOIO JII€I0 10HI3YIOUOTO BUIIPOMIHIOBAHHSI Ha
’KUBI KIIITUHU Ta MOJICJIbHI CUCTEMH 3 YTBOPEHHSM BUIbHOPAJAUKAIBHUX CTAHIB MOJIEKYIL.
BinbHOpamukanbHi CcTaHM W MOTEHILIANbHI  palallifHOXIMIYHI  MOUIKOJKEHHS
MaKpOMOJIEKYIL.

Y4acTpe KHCHIO B paiallifHOXIMIYHUX PEAKINAX Y MOJCITBHUX CUCTEMAX 1 B )KUBUX
kiiTnHax. KucHeBuit eekT 1 Horo KimbKicHa XapakTtepucTtuka. KoedimieHT KHCHEBOTO
nocwieHHs. JIBE i1 kucueBuil edext. Binknanenuit kucHeBuil edpext. KucHeBoakTusHi
1neHTpu Mosiekyn. CymnepoKCHUAHMN paaukai 1 doro Oiosoriuna pgis. TpancmyrariitHi
e(heKTH BiJl IHKOPIIOPOBAHUX PaIIOHYKJIi B,

Kunitunna panio6ionoris

[IyckoBi 0610XiIMiIYHI Ta MOJIEKYJISPHOOIONOTIYHI MEXaHI3MH IPOMEHEBOI0
ypakeHHs KIiTHHHU. [lepBHHHI Ta BTOpPHHHI paialliiHOOI0XIMIYHI mpoliecu. MoJienbHi,
CHUCTEMH paJlialiitHO-010XIMIYHUX JOCHIKeHb. J[030B1 3aJIe)KHOCTI €JIeMEHTapHHUX
010XIMIYHMX TpoueciB 1 (YHKIIOHAJIBbHOI 3JaTHOCTI KIITHHHUX opraHen. [IpoGrema
YaCTUHU ¥ IIIJIOTO B paaialliiiHii 010Ximii.

MexaHi3Mu peaiizallii MpoaYyKTiB pajiioiizy BOAW B KIITHHHUX MOJEKYISIPHUX
cTtpykrypax. [lpsMi paniamiiiHi  MOIIKOJKEHHS MAaKpPOMOJIEKYJI Yy HOPYIIEHHSIX
OioxiMiyHMX TmpoueciB. [lis 10HI3y0OHOro BHUIPOMIHIOBaHHS Ha MeMOpaHU Ta ixHi
¢byukIii. MonekysspHe BIi3HaBaHHSI, CAMOCKIIAJICHHS HAJMOJEKYJISPHUX CTPYKTYp, iXHS
3QJICKHICTH BiJl ONPOMIHEHHS 10HI3YIOUHM OINPOMIHIOBAaHHAM. MeTa0oYHIi roMeocTas
1 ¥Woro po3nmaa mnpu Jii  10HI3YIOYOTO BUIIPOMIHIOBaHHSA. BmiuB 10HI3yr0uOTO
BUIIPOMIHIOBaHHA Ha MeMOpaHu Ta ixHI (yHKIii. BioXiMiuHI perynsaTOpHi CHUCTEMHU
KIIITUHU Ta MEXaH13MH IXHIX TOXO/)K€Hb BHACIIOK Jlii 10HI3YI0OUOTO BUITPOMIHIOBAHHS.

MaTpuyHi CHUCTEMHM >HUBOI KIITMHM Ta TMOPYLIEHHS MaTPUYHUX CHUHTE31B IiJl
BILJTUBOM 10HI3yIOUOT'O BUIPOMIHIOBAHHS.

[TopiBHsIIBHA XapaKTEPUCTHKA PaAiOYyTIMBOCTI Pi3HUX OIOXIMIYHHX CHCTEM
KJiTHHU. KoMneHcaTopHi MeXaHi13MHU BITHOBJICHHSI CUCTEM ITICISl OIPOMIHEHHS.

PenponykTuBHa it MeTa0o0I1YHA BUKUBAEMICTh KIIITHHU MICHS ONPOMIHEHHS.

EBomroriitni acniektd (opMyBaHHSI Pi3HOTO PIBHS PaiOCTIMKOCTI O10XIMIYHHMX
CHUCTEM KJIITHHH.

Tunun wmonudikamii  pamgiobionorivaux edexktiB  y kmithHi. Moaudikaris
panialifHOXIMIYHUX TOLIKO/KEHb MOJIEKYJ y PO34YMHAax. 3B’S30K MK MOIU(iKali€ro
paniobionoriyHux e(eKTiB Ta pagiamifHoO610XIMIYHUMHU MPOIIECAMHU.

PanionporextopHi edextn. PanionpoTeKTOpHI MeXaHI3MH, ONOCEpeaKOBaH1
KucHeBUM  edekToM. [lepexoruieHHs BUIBHOpPQJMKAJIbHUX CTaHIB ~ MOJEKYHl 1
panialifHOXIMIYHUN BHXiJ TMOIIKO/pKeHb. Knacudikaris Ta XiMiyHa XapaKTepUCTHKA
paionpoTeKTOpiB. AMIHOAJIKAHTIONW Ta 1HAoJankaramiHu. HatuBHI ¥ mTy4HI
paaionpoTekTopu. PamionpoTekTopHi MeXaHI3MH IpPU TOCTPOMY W XPOHIUHOMY
OTPOMIHEHHSIX.

PamiocencuOinmizamist Ta il wmexanismu. Kiacudikamis ¥ XiMidyHa mpupoja
pamioceHcubimizaTopiB. Pamiocencubinizyrodi daktopu Hi3udHOT IPUPOIH.

[TpodinakTruna Ta miciaspasiaimiitaa Mmoaudikaiis paaiodioaoriyHuXePeKTiB.

ComartnyHi i TeHETUYHI Paaio3axycHi PaKTOpH.

Paniomimetnku. CyOneranpHi Ta MOTEHLIMHO JIeTadbHI IMOIIKOKEHHS KIITHH.
Edexr ¢pakuionyBanas no3u. Edext moryxHOCcTi no3u. Pemaparis cyOneTanpbHUX
MOIIKO/DKEHb KIITHHU. Penapariiss MOTEHUIHHO JETaNbHUX IOMIKO/DKEHD KIIITHHH.
3B 30K MK penapari€ero cyOneTaTbHIX MOMKOIKEHb 1 opMamMu paJialifiHuX ypakKeHb
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monekynu JJTHK.
HedepmenTaTuBHa 71 (depmMeHTaTHUBHA (doTopeakTuBaLis JIHK.
doropeaktuBytounit (depMeHt - ¢oTomiaza - Ta ii BractuBocTi. [lommpeHHs

dotopeaktusanii JJHK Ta ii Gionoriune 3nauenus. TemuoBa pemapamis JJHK. Metonu
BuBueHHs TeMmHOBOi penapamii JIHK. Ilozamnanosuit cunrte3 JHK. Penapamis JHK
KJIITUHOIO - rocrnogapeM. MexaHi3Mm 1HIu31iHO-ekcuu3iiiHoi penapauii [JHK. ®epmentu
TemHOBO1 pemnapariii. Tunu mnomkomkenp JHK mo miamagaroTe mifg  eKCHU3IHHY
penapaitito. [Tommpenns ekciuziitnoi penapariii. ['eHeTnuHi AeEeKTH CTOCOBHO CHCTEMH
TeMHOBOi penapauii. Kinernunixapakrepuctuku penapauii JIHK - HemBuaka, mBuaka u
noBuibHa  pemnapanis. [uriditopu penapamii  JIHK. T'emetnuna iHxeHepis B
KOHCTPYIOBaHHI PaliOCTIMKOCTI KIITHH. Moaudikaris paaioCTIHKOCTI MUIIXOM BIUIUBY
Ha penapyrouy cucremy kiaituH. Pemapanist JITHK sk mposiB cucteMu TeHETHYHOT KOPEKITii
KJIITHH.

Pemaparis moasiviaux po3pusiB JJHK. Ilicnsapernnikarusaa pemnapariis JJHK. SOS-
penapartis. [aaymuoensHicTh pemapamii JJHK. I'eHn, 1m0 KOHTPOJIOIOTH penaparito
nonBiitHuX po3pusis JJHK.

[Toxubku npu penapauii AHK. 3nauennsa cucrem penapamii JJHK y eBomromii
BHJIIB. Penapairis i cTapiHHs OpraHi3My.

Pemapamiit JIHK 1 pamioctiiikicts kmituHU. IlicnmapamianiiiHe BiJHOBICHHS
xpomocoM. Pemapartiss HAIMONEKYIIPHUX CTPYKTYp KIITHHH. MoJeKynsipHe Mmi3HaBaHHS,
CaMOCKJIQJIEHHsT HaJMOJEKYISIPHUX CTPYKTYp. lepapXiuHiCTh MpoIleciB 0i0J0TIYHOTO
CaMOCKJIQJIEHHS HAJMOJICKYJSIPHUX CTPYKTyp. biosoriune mi3HaBaHHS - CaMOCKJIAJCHHS
HA/IMOJICKYJSIPHUX CTPYKTYp BHIIMX MOpPSAKiB. [IIBUAKICTH OHOBIIGHHS K TMOKa3HUK
TEMITIB OHOBJIEHHSI KJIIITHHHUX CTPYKTYp. MoJNeKyIsipHU 1 HAAMOJEKYJISpHUN BiaOip y
mpoliecax CKJIaIeHHs CTPYKTYp K iXxHs penapaiis. Pemapartis MmeMOpan, MeMOpaHHUI
MOTIK.

Paniobionoriuni peakiii mpokapioTHUHUX KIITHH. DopMH iHAKTUBAIlli KIITHH.
[TopiBHsIbHA paioCcTiiKicTh OakTepiid. [Ipupoma BUCOKOT pamioCTINKOCTI CHHBO3EICHUX
BOJIOPOCTEM.

Kputnuni cucremu kmituHH. MetalosiyHa W penpoAyKTHBHA BHUYKHUBAEMICTH
KITITHH.

KymynaruBauit  epext  ompomiHeHHs.  ['eHeTMuHa i 10HI3YHOYOIO
BUIIPOMIHIOBaHHA. TOYKOBI, XpOMOCOMHI M TEHOMHI MyTaulii Ta MeEXaHI3MHU IX
¢dbopMyBaHHA MiJ BIUIMBOM ONpPOMiHEHHA. MexaHi3MH pafianiiHoi TpaHchopMarlii
KITITHH.

[Ipupona cuHepriyHOi B3a€MOAIl 10HI3YIOUOTO BHMIIPOMIHIOBaHHS Ta (pakTopiB
XIMIYHOI ¥ (P13MYHOT HEPOMEHEBOT IPUPOJIH.

Pagio6Giomnorist 0araTOKIITUHHUX OPraHi3MiB

Kinernka OaraTOKMITUHHUX MOMYJSAUIA MpU ONpoMiHEHHI. TUMM KIITUHHHUX
MOMYJISAIIN - BUIbHOXKHMBYY1 KJIITHHH, TBIPHI TKAHWUHU, KYJIbTYpU 130JbOBAHUX KJITHH 1
TKaHWUH y HOPMI Ta IIPHU OMPOMIHEHHI.

[licnsapanmianiiine  BiTHOBIGHHS  KIITHHHUX — momyisauid.  Penmomymsmidnuit
MEXaHI3M BITHOBJIEHHS KIITHHHUX TOMYJALIH. YMOBH PEMOMYISAIIHHOTO BITHOBICHHS.
PaniocTilikicTh KJIITUH y pi3HUX (a3ax KITHHHOTO MuKay. [Ipuponma sBumi, 110
BH3HAYAIOTh MIHJIUBICTh PAAIOCTIHKOCTI KIITHH MPOTATOM KIITHHHOTO ITUKITY.

ACHHXPOHHICTb MOJITY KIITHH. PaglocTiMKICTh KIITUHHUX MOMYJIAIIN y peKuMax
CUHXPOHHOI'O Ta aCUMHXPOHHOTO noAiny. Kinitunu no3a uukioM. Go - kimituHd. CTBOJIOBI
KITHHA 1 1XHS QyHKOis. LleHTp cmokoro B pociaMHHUX TBIpHHX TKaHMHax. [losurmiiiHa
iHpopmarliss B TBIpHMX TKAaHMHAX Ta 11 y4acTb Yy Peryismii penoHyISAIiHHOTO
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BIIHOBJICHHS KJIITHHHOT momymsmii. Pakropu XiMiuHOi 1 (i3WYHOT NPUPOAH, IO
MOAUGIKYIOTh PENOMyJAIiiiHE BIJTHOBICHHS KIITUHHUX MOMyJsaUin. Penomymsuiiine
BIJIHOBJICHHS] B COMaTUYHOMY M T€HETUYHOMY MPOTHPAA1allITHOMY 3aXUCT1 OPTaHi3MYy.

[TopiBHsIIBHA paglOpe3UCTEHTHICTh O10JIOTIYHUX CHCTEM, PI3HHMX 3a CKIIAIHICTIO
TKaHWHHO1 OpraHi3arii.

Paniamiitnuit cuapom Ta ioro cknanoBi. EnemenTapHi # ckiagHi paaio6ioaoriuxi
peakmii KmMTHH 1 OaraTOKIITUHHHX OpraHi3MmiB. [HTErpaTUBHICTh  CKJIQJIHHUX
PpazioO0IOTIYHUX PEeakKilii 1 pagiallifHIX CHHAPOMIB.

Panio6Gionoriydi  peaxiii POCIMHHUX CHUCTEM, iXHS THUIIOJNOTIA Ta KUIBKICHI
XapakTepucTUKH. [lopiBHATEHA XapaKTepUCTUKA PATIOCTIHKOCTI Pi3HUX (DITOTCHETHIHUX
rpyn pociuH. [{utorenernyni edextu onmpomineHHs. Pamio6ionoriuni ehexTd B pOCIHH.
Edexr 30epiranns. PangiocTiiikicTe nuiky Ta Horo ¢QpyHkuid. PamiocTidKICTh KyJIbTypu
KJIITUH 1 TKaHUH. POcTOB1 1 Mop(doreHeTuyH1 peakiii pociuH Ha ONMPOMIHEHHS. 3MiHa
PamioCTIHKOCTI POCIMHH TMPOTIroM ii oHToreHedy. CTaH CHOKOK PpOCIMHHA Ta ii
paaioctiiikictb. Cnenudgika aii TOCTPOro H XpOHIYHOrO ONpoMiHEeHHA. Kputuusi
TKaHWHU pOCIUH. Penapaliisi poCIMHHUX KIITUH. PenomysiiiiHe BITHOBICHHS Y POCIIHH.
ATmikajgpHe JOMIHYBaHHS TIpH [ii 10HI3YIOUOrO0 BHIIPOMIHIOBAHHS Ta pEreHepalliifHe
BIHOBJICHHS. Mopaudikartis pamiaiiifHoro ypaKeHHS POCIIHH. I'enesuc,
paaiocTUMYIIALINHI eeKTH Ta iX MOXJIMBa Npupojaa. ['IraHTU3M KIITUH Ta OPraHiB y
pPOCIIMH TIpH onpoMiHeHHI. Pamiamiifai xumepu. Pamiamiiauii Tepatorenes. PamiaiiHmii
MyTareHes i pajiariiHa cenekilis pocivH. EQexTn HaqMacuBHUX T030TPOMIHCHHS.

PanioOionoriuni peakuii TBapuHHOro opraHizmy. llopiBHsNbHA paaioOCTIMKICT
PI3HUX BHUAIB TBAPUHHOTO CBITY. 3MIHM PAaaIOCTIHKOCTI TBAapWH HPOTATOM IXHBOTO
KUTTEBOTO NUKITY. PamiamiiHuii cuHApOM y TBapuH 1 JIIOAUHHA. PamiouyTiauBicTh
OKpEeMHX KIIITWUH, TKaHWH W LiJoro opraHizmy. KputuuHi opraHu Ta TKaHWHU TpH il
10HI3YIOUOTO BUIPOMIHIOBAHHS: KICTKOBHUH MO30K, €MITENIN IUTYHKOBO-KHIIIKOBOTO
Tpakty. [lepebir roctpoi it XpoHiuHOT TPOMEHEBOI XBOpOOH y ccaBlliB i oaunu. ['octpa
MpoOMEHeBa XBOpoOa: ¢a3u TMEepBUHHOI 3arajibHOi peakilii, ySBHOTO KJIITHHHOTO
Onmaromnonyyus, KIIHIYHOIO TMpOSIBY Ta paHHbOrO BIJHOBIEHHA. KpOBOTBOpHHUIA,
KUIIKOBUNA cuHpoM 1 curapom JJHC npunpomenesiit xBopoOi. OnocepenkoBaHi epekTu
OTPOMIHEHHS OpraHiB KpPOBOTBOPEHHS. BIIWB 10HI3ylH0OUOro BUIIPOMIHIOBAHHS Ha
MeXaHi3MHU [lii TOPMOHIB 1 Ha iMyHITeT. [lopyieHHss 0OMiHy pe4OBHH HPU OMPOMIHEHHI.
[HMyKOBaHE  OMPOMIHEHHSM TOpPYIICHHS  KITHHHOTO Tromeoctasy. Ilpsma W
OTIOCEepPEIKOBAaHA Jisl ONMPOMIHEHHS Ha TBAPUHHHM OpraHi3M, JOCHIAM 3 mapabioHTamH,
"pamioTrokcuHH" Ta iX mpupona. BigmaneHi HAacHiAKK ONPOMIHEHHS TBapuH 10HI3YIOUUM
BUIIPOMIHIOBAHHSM; CKOPOYCHHS TPUBAJIOCTI JKUTTS, BAHUKHECHHS 3JI0SKICHUX ITyXJIHH,
pamiamiiiHa KaTrapakTa. TEHETHYHI HACHIIKH, paaialliiHuil TepaTtoreHes. Brmus
ioHi3ytouoi  pamiamii Ha  emMOpioHambHMM  pO3BUTOK y  TBapuH. Ilpomecu
MPOTUPAAIallifHOTO 3aXMCTy Ta MICHSIpaiallifHOTO BIJHOBIEHHS Y TBapUHHUX
oprani3amiB. HartuBHi  pagionporekTopHi cnoiyku. IlpoTunpomeHeBuil  3axucT
TBapHHHOTO OpraHi3My # opra”iaMmy mroauHu. Penapariis KICTKOBOTO  MO3KY.
Oco0auBOCTI paiamiifHOTO TOIIKO/KEHHS Ta perapallii MaJOBiTHOBIIOBAHUX TKaHWH
TBApUHHOI'O OPraHi3My.

[Mpunnumu Tepamii rocTpoi MpomeHeBOi xBopoOu. IlpuHIunu pamioreparii
nyxiuH. .Pagiocencubinmizamis TiMOKCMBHUX KIiTHH. [imeprepmiss mpu onmpomiHEHHI
nyxauH. [ eHeTHKO-TIomyJsiiHI e)eKH OPOMIHECHHS.

KinpkicHa paaiobiosoris

Mipu paniobionoriuaux edekriB. bausbki Ta BigmaneHi paaiodionoriuni edekTu.
PagioGionoriuni egexTd B Pi3HHX 3a CTYHNEHEM CKJIATHOCTI Oi10JOTiYHUX CHCTEMax.
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CroxacTuyHi i HecTOXacTU4H1 paaiodionoriuHi epektu. JletanpHi Ta HeneTanbHi eheKTH
onpoMinenss. [IponideparuBna ¥ inTepdasna 3arudenp KIITHH.

J1030B1 3ae)KHOCTI pajiodionoriyHux edekTiB. “Manmi” 1 “Benuki” 103U
10HI3YIOYOT'0 BUIIPOMiHIOBaHHSA. PaiocTifKicTh KITITHH 1 0araTOKJIITHHHUX OPTaHI3MIB Ta
mapaMmMeTpd, IO iX XapaKTepu3yloTb. THUMU KPUBHX JO30BHX  3JICKHOCTEU
pamiobionoriuaux edextiB. J[030B1 3amekHOCTI €(EeKTIB IyXKe MaauxX 103 10HI3yIYOro
BUNpoMiHIOBaHHS. COMaTHYHI i TCHETUYHI €()eKTH MaIUX 103 OMPOMIHEHHS.

[lpuHuunu KiUIBKICHOI pajio01oyiorii: TMomajaHHs, MIIMIEHI W TOCUJIIOBaYa.
TrnymaueHHss KpuBUX J03a - e(peKT 3 mno3ulii Teopii MimeHi. EdextuBHuili 00’eM,
yaapHicTh MimleHi. Excrpanossimiiine uncino, Do, Dq. [Ipupona edpekTUBHUX 00’€MIB y
KUBHX KIITHHAX 1 MOJCIBHHX CHCTeMaX. YHIKaJbHI Ta MacoBi CTPYKTYPH KIITHHH.
[Ipupona omHoynmapHOCTI K OaraToyJapHOCTI >KMBHX KJIITHH. 3aCTOCYBaHHS TeOpii
MIIIIeH] SIK METOa OCTIHKEHD YIbTPACTPYKTYPH KITITHH.

Metoau KiTbKICHUX OITIHOK Moau(dikaii paaio0ioaoriyHuX 1 paaiariiiHOXIMIYHUX
npoueciB. @akrop 3minu no3u (O3 ).

KinbkicHuil ananiz epexruBHocti penapauii JJHK, niHiliHO-KBagpaThuyHa 1030Ba
3JICKHICTh Paj1i0010JIOTIIHOTO €(hEKTYy.

3akon beproube-TpubOoHm0 Ta HOro MOJEKYISIPHO-01010TTYHE TIIyMadeHHS.

Snpo xmiTuHwy, ii pagiocTikicTe. Kopensiiss Mk po3MipoM T€HETUYHOTO amapary
KIITHHE Ta i1 pamiocTiiikicTio. Pamiorakconu. Ilomimioimiss i pamioCTIMKICTh BHIIB.
IepapxignicTh MEXaHI3MIB MPOTHPATIAMINHOTO 3aXWCTy Ta IMCIS paaiaiifHoTo
BIIHOBJICHHSI: pemnapallisi, pemnomyisiis. pereHepauis,- pectutyuis. KommeHncaropsi
SBHILA MPU padiallifHOMy ypa)K€HHI OpTaHi3Mmy.
bionoriyne Bmi3HaBaHHS MPH MICASPaaiallitHOMy BiTHOBIEHHI.

OcHoBH Teopii HaaiHHOCTI OlosoriyauX cucteM. CHCTEeMH HaIIMHOCTI KIIITHHH Ta
0araTOKIITUHHUX CTPYKTYp Ta iXHE 3HAUEHHSI AJIs1 PaJIIOCTIHKOCTI OpraHi3MiB.

Mikpoo3uMeTpudHa KoHIenis. KoHIernist croxacTiaHoi paio6iotorii.

CrpyktypHo -  MetabomiyHa  Teopis.  KoHmenmis — Hecmenu@igHOCTI
michspaialliiHuX BiJHOBIIOBAHUX MpoleciB. CHHTETHYHA Teopis paio010JIOTTYHUX
e(eKTIB.

OcHOBH paioeKoIOT i

[Ipupoauuii QoH 10HIZyrOHOro BHUIpPOMiIHIOBaHHS B Olocdepi. I[lpupona
pazioakTUBHOCTI cepeaoBuina. KocMiuHe BUIpoMiHIOBaHHS. PamioaikTUBHI pOAMHHU
ypaHy-panito, akTHHOypaHy # Topito. Kamiii, #oro pamioaktuBHicTe. Ilpuponna
PalioaKTUBHICTh y cydyacHiil 1 gaBHHINA Oiocdepi. J030Bi HaBaHTa)KeHHsS Ha O10JIOTIYHI
CUCTEeMHU, OOYMOBJICHI MPHUPOJHOI PaTlOaKTUBHICTIO cepeaoBuina. PamioGionoriuni
ebekTH Ayxe MajguxX, ONU3bKUX JO0 NPUPOJHOTO (OHY 103  10HI3YHOHOTO
BUIMIPOMIHIOBaHHS. MOXIIMBE 3HA4YEHHA MPHPOJHOTO paaioaKTUBHOTO (oHY 'y
BUHUKHEHHI 1 eBotowii BUAIB. [IpupoaHi pagioakTuBHI aHoMaii 3eMii Ta 0COOIUBOCTI
TBAPUHHOTO ¥ POCIWHHOTO CBiTY B HUX. [IpupomHa pagioOaKTUBHICTH 1 IICHTPH
IIOXOIXEHHS BHUIB.

bionoriyna nmis iHKOpmOpoBaHWX pamioHykineoTuAiB. [llmsxu HagxomKeHHS
PamiOHYKIIAIB y OpPTaHi3M POCIWH, TBapWH 1 JIOAWHU. PO3MOain pagioHyKICOTHIIIB Y
TKaHWHAX, IXHE JEMOHYBaHHS, CTPOKM HAIMIBOHOBJIIEHHS Ta PO3PAaxXyHKH JI030BUX
HABaHTaXEHb, 3yMOBJIEHUX PO3MAJOM PaTiOHYKIIiiB.

Panmionykiigne 3a0pynHEHHS JOBKUUIA - TJ00albHI PaJiOHYKIIIHI OMaiH,
JOKaNbHI ¥ pErioHajbHI AaHTPONOTEHHI paaioOHYKIiAHI aHoMmami. PamioakTuBHi
3a0pyaHenHs1 micns aBapii 'y YopuoOwni, Kumrumi, a Takox micis BHIIPOOYBaHb
sa/epHoi 1 30poi. TexHooris mpUPOAHOTO SAEPHOTO MATMBHOIO IUMKIY Ta IMOB’s3aHA 3

54



55

HUM 3arpo3a paJi0aKTUBHOTO 3a0pynHeHHs NOBKULIA. [IpoGiemMu cXOpOHEHHS sIepHHUX
BinxoxiB. [liaBuienuit pamiaiitnuit GoH 1 HOro MOXKJIMBI HACTIJKH - T€HETUYHI, IMyHO-
rOpMOHaJbHI Ta 1H. Pu3uk emimeMionoriunux TpauaiB. OILiHKAa PU3UKY 1HAYKOBAHOIO
OTMpOMiHEHHSM pakKy. Hacminku saepaumx OomOapayBanb Xipocimu ¥ Haracaxki.
[TouaTkoBi HachiakK NiABUIIEHOTO (OHY B 30H1 aBapii Ha YopHoOunbcrkiit AEC.

OcHOBHI TTpOOJIEMHU PaJIIOEKOJIOTIi y 3B’SI3Ky 3 OILIHKOIO SACPHOI HEOE3NMEeKH s
mroauHA. Mirparis paJioHyKIiaiB y 6iochepi Ta OKpeMHUX MPUPOIHO- TEPUTOPIATBHUX
KoMIiekcax. Tpodiuni maHiord. KoediieHTH HarpomMapkeHHS  pagloOHYKIIIIIB
OKpPEMHMMH BHUJAaMHU POCIMH Ta TBapuH. Meroan moau@ikamii TpopIUHHUX JIAHIIOTIB.
J1030B1 HaBaHTaXEHHS Ha JIOAMHY 32 YMOB PaJIOHYKIIJHOrO 3a0pyIHEHHS TEPUTOPIi.
PanionykiigHa eMHICTh eKocucTeM. MeTou e3aKkTHBAIlli TepUTOPii BiJ paaloOaKTHBHHUX
3a0py/AHEHB.

Kpurepii omiaku HeOe3meKH piAHUX THIIB 10HI3YIOUOTO BHUIIPOMIHIOBaHHS Ha
OCHOBI JaHUX pamioOiosorii. [[pyHIMIM BU3HAYEHHS Ta PO3PaxyHKIB 03 ONMPOMIHEHHS
JIOJUHU 3a YMOB 3a0pyAHEHHs TepuTopii paaionykiaigamu. KommoHeHTn p03u -
30BHIIIHE Ta BHYTPIIIHE OINPOMIHEHHS, IHTAJSIIIHE MOTPAIISHHSA PaJlOHYKIIIIB.
[Ipobmema pomony. KomiHTMEHTHI ekBipajeHTHI e(eKTHBHI H03U. PeTpocrekTuBHA
JIO3UMETPIS.

Konnenmii 0e3nedHOr0 MpOXKWMBAaHHSA Ta MPHUHIWIN YHOPMYBAaHb JO30BHUX
HaBaHTQ)XCHb 1 TPaHIYHO JOMYCTUMHX KOHIICHTpAMid pagiOHYKIAIB Yy MPOAYKTaxX
XapuyBaHHs, KopMmax 1 Bojl. [HauBimyandbHI Ta KOJIGKTHBHI 103U OIPOMIHCHHS.
KoedinieHTn pu3uky OMNpoMiHEHHS MW METOau iX OLIHKU. PakTopu, M0 CHPUSIIOTH
BHUBEJICHHIO PaJIOHYKJIIAIB 3 OpPraHi3My JIOJUHU a00 3MEHIIYIOTh PHU3UK BIJJAJICHUX
HACII/IKIB ONMpOMiHEHHs. SIBHINE MiJICYMyBaHHS Ta CHUHEpPri3My B Jii paialiiHuX 1
XIMIYHHX (DaKTOPIB.

Jlist 10HI3yI0YOr0 BUIPOMIHIOBAHHS HA MONYJsALii BUAIB. BrumB onpoMiHeHHs Ha
neHo3u. lleHoTnuHi e(exTH OmpOMiIHEHHS, OMOCEPEAKOBaHI MPHUPOIHUM J1000POM,
repMe3rCOM Ta 1HT10yIOYMM BIUIMBOM BUIIPOMIHIOBAHb.

14. Mikpo6ioJioris.

Mikpo0ionoris, sk pyHaamenTanbHa Hayka. [Ipenmer 1 3anayi. O0’ €KTHUBUBYEHHS

3HaueHHS MIKpoOionorii  JyIi  HApOJHOIO TrocmojaapcTBa. biocmHTeTHYHA
TiSUTBHICTH MIKPOOPTaHi3MiB.

IcTopis po3BuTKY MikpoOiosorii. ETanu po3BuTKy MikpoOioorii.

Kopucha 1 mkigmmBa AisuIbHICTE MiKpooprasizmiB. Ponb Oakrepiil y KpyrooOiry
PEUOBHH Y IPUPOI.

HayxoBa nisnpHictb JI. [1acTtepa. OCHOBHI BIZKPUTTS, iX 3HAUEHHS JIJISl PO3BUTKY
MIKpOO10JI0TTii.

HaykoBa mismpHicTe P. Koxa. OcHOBHI BIAKpUTTS Ta iX 3HAYCHHS IS
MIKpOO10JI0TTii.

HayxoBa nisnbHicTh [. MeunikoBa. BiIKpuTTS TKaHMHHOTO 1 TyMOpPaJbHOTO
¢axropis imynirety ( I1. Epmix, E. bepinr, E. Py, A. Iepcen Ta iH.)

Ponp BITUM3HSHMX BYEHHUX Yy PO3BUTKY MikpoOionorii. Pob6oru JI. C.
enkoBcrkoro, C. H. Bunorpaacekoro, JI. I. IBanoBchkoro, H. B. TI'amamii, . K.
3a6070THOTO.

OCHOBHI NPUHIMIIN CUCTEMATHKH 1 Kinacu@ikamii Mikpooprani3mis. TakcoHOMIUH1
kareropii. Kpurtepii Buay, KJIOHY, NOMyJslii, YUCTOI KyJIbTypH, mTamy. biHapHa
HOMEHKJIATYpa.

Mopdoororis, yapTpacTpykTypa OakTepialnbHOI KITHHA. XIMIYHHNA CKJajg
OakTepiaabHOT KIITUHH.
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Opranizaiis sigpa 6akTepiadbHOT KIITUHH.

[loBepxHeBI CTPYyKTypH OakTepiil: Kamcysia, MIKpOKancyia. iX 3HAa4YeHHS B
IpoLecax KUTTEAUIBHOCTI OakTepiaibHOI KIITHHU. bynoBa 1 XIMIUHUN CKJIaJ Kancyll.
Metoau dapOyBaHHS KarcCyJl.

[MuTomnasma 1 1i BKIIOYEHHs. 3alacHl MOXUBHI PEYOBMHM KIITHHH OaKTEpIi:
BOJIIOTHH, TJIIKOT€H, TPaHyIb03a, JIMOMPOTEiIHI TUIbLIS, KPUCTAJIOIHI BKJIIOYEHHS, CIpKA.

Knituaaa oGomonka. bygoBa 1 XIMIYHHMHA  CKJaa  KIITHHHOI  0OOJOHKH
IPAMIIO3UTHBHUX Ta TIPAMHEraTUBHMX OakTepiii. Ii 3HaueHHs B  mpolecax
KUTTEAISUTLHOCTI OaKTepiu.

XapakTepuCTHKa MPOTOIUIACTIB, cdeporuiacTiB 1 Gopm Oakrepiid. MexaHizMm ix
YTBOPEHHSI.

Pyx 6axrepiit. CTpykTypa OakTepialibHUX JDKTYTUKIB. METOIM BU3HAUYCHHS PyXY
OakTepiil. XapakTepHucTHKa 1 MPU3HAYEHHS BIMOK, a/ire31HiB, Miji. Takcuc.

3aranbHa XapaKTEPUCTHKA  CIIPOXET, PIKKETCIH 1 aKTUHOMIIIETIB.
TakconomiuHi nojoxxkeHHs. CriyibHI 03HAKU 3 OaKTepiaIbHUMU KIIITHHAMMU.

Mopdonoris TrpubiB (UBUIBOBI, ApLKIKENONIOHI, aeWTepomineTH). byaosa 1
CTPYKTYpa KIITUH I'pubiB (MyKOp, NEHIWLIIYM, acepruuiyc).

TinkTopianeHi BiaacTUBOCTI OakTepidt. IIpocTi 1 ckimamHi mMeTomu ¢dapOyBaHHS.
Mexani3M B3aeMO/ii OapBHUKIB 3 OKPEMUMHU CTPYKTYpaMu OaKTepiabHOT KIITHHH.

Mopdororist 1 CTpyKTypa HaWMPOCTIIINX, CIIOCOOM PO3MHOXKEHHS, y OpraHi3Mi
KOMax, TBapuH, JIOAUHU. 3arajibHa XapaKTepUCTHKA.

Cnopa. I[Iponec cnopoyTBopeHHs 1 Horo 3HaueHHs A Oaktepiil. Lluki po3BUTKY
CIIOPOYTBOPIOIOUUX OakTepiid. XapaKTepHUCTHKa JOKadi3aiii crnop y KiiThHi. Metoau
(bapOyBaHHS.

MertabomizM - XapakTEepUCTHKA KOHCTPYKTHBHOTO 1 €HEPreTHYHOrO OOMIHIB.
®epMeHTH 1 iX posib y 0OMiHI peyoBHH. IIpakTHuHe BUKOpUCTAaHHSA (EpPMEHTATUBHUX
BJIACTUBOCTEN OakTepiil.

[TpoHMKHEHHSI TOXUBHUX PEYOBHH Y OaKTEpiaIbHy KITITHHY.

XapakTepucTUKa roJIo30HHOTO 1 TOJ0(ITHOTO CIIOCO01IB KUBJICHHS.

ByrneBoaneBuii, OIKOBUM 1 JimiJHUNA OOMIHM. 3arajbHa XapaKTepUCTUKA 1
MEXaHI3M.

Jluxanns Oakrepiil. XapakTepucThka aepoOHOro 1 aHaepoOHOTO THITIB JTUXAHHS.
Mexani3zM 610J0TTYHOTO OKMCIIEHHS 1 BITHOBJICHHS] pEYOBHH.

XapaKTepuCcTUKa OKMCHO-BITHOBHOTO MOTeHIliasry pH >KMBUIIBHOTO CepeIOBHIIIA.

XapaKTepucTUKa MIrMEHTOYTBOPEHHS 1 HOro 3HA4YeHHsA /s OakTepiabHUX
nonyisauid .Pict 1 po3MHOXeHHsI OakTepiid, xiaminii, akTuHOMIueTiB. KpuBa pocrty.
da3u po3MHOKEHHS OaKTepiabHUX MONyJsLii. KmiTHHHUN UK.

OCHOBHI MPUHLUIY 1 METOM KYJIBTUBYBAaHHS aepoOHUX 1 aHAepOOHUX OaKTEepiid.
KuBunpHi cepeoBHIa 1 iX Kiacudikarris.

OCHOBHI TNPUHIMIN KYJIbTHBYBAaHHS TATOTCHHUX CIPOXET, HAWMPOCTIIINX,
PIKKETCIH, XJ1aMiTiid, MiKOTIJIa3M.

dikcamist MOJEKYJIIPHOTO a30Ty OynbOOYKOBUMH OakTepisiMu. 3arajibHa
XapakTepucTuka azorobakrepy. Ponb a3oTobakrepy y Kpyroooiry a3ory.

Kpyroo6ir pedoBun y mnpupoxai. KpyrooGir a3oTy, poiib MIKpOOpPraHi3MiB Yy
Kpyroooiry pedoBuH y npupoai. AMoHiikaris, HiTpudikaris, qeHi Tpugikaiis.

bponinnga.  3arampHa =~ XapakTepUCTHKAa  CHUPTOBOTO,  MOJIOYHOKHUCIIOTO,
MAaCJISTHOKHCIIOTO, MPOIIOHOBOKHCIIOTO OpOaiHHSL. Buxopucrtanus
MIKpOOIOJIOTIYHHUX MPOIIECIB Y HAPOJHOMY rOCTIOAAPCTBI

Mikpoopranizmu i ¢i3uyHi ¢pakTopu OTOUyKHOro ceperosuina. Crepumizaris,
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aBTOKJIaByBaHH:, cyomimartis. is Y® onpoMiHEHHS Ha MiKpOOPTaHi3MH.

Jis xiMiyHMX (akTOpiB HAa MIKpOOpraHi3mMu. JlerepreHTu, OKMCIIOBayi, COJl
BAKKHUX METaJIIB, 0ApBHUKU — MEXaHI3M [I1i Ha OaKTeplaabH1 KJIITUHU.

Hesindexkiiis, acenTuka, aHTHCENTHKA, JepaTH3ailis, JIe31HCEeKIIis.
[Tacrepuzanis. Tingamizaiis.

Bronus OlonoriyHux (akTopiB Ha MIKPOOPraHi3MH. AHTAaroHi3M: NacUBHUM,
AKTUBHUM.

PosnoBcromxeHicTh OakTepiit y npupoi. [IoHATTs mpo MiKpoOHiI 01011€HO3H.

Tunu cuM06103y Ta aHTaroHi3My.

Mikpodnopa rpyHTy. XapakTepUCTHKa KpyrooOiry MIiKpoOHUX OIOIIEHO31B Yy
rpyuti. IpyHr — sk ¢akrop nepenaui iHdekuiiHuX XBOpoO6. MikpoopraHizamMu —
MOKa3HUKH (PEeKAIBbHOTO 3a0pyIHEHHS IPYHTY.

Mikpodnopa Bogu. MikpoOHE YHCIIO 1 XapaKTepUCTUKA CalpoOHOCT1 BOJIU.
Bona, sk pakrop nepenaui indexiiianx XxBopoo6. Komi-tutp, Komi-iHaeKC.

Mikpoduiopa noBitps. @akTopu OakTepialbHOro 3a0pymaHeHHs moBiTps. [loBiTps
aK (axkTop mnepemaul 1HGEKUIMHUX XBOpoO. TecT-MiKpoopraHizaMu OakTepialbHOTO
3a0pyIHEHHS MOBITPSL..

Mikpoduiopa XapuyoBHX MPOAYKTIB. XapakTepuUCTHKa HecrmemudiuyHol 1
cnerudiyHoi MIKpo(IopH XapuyoBUX MNPOAYKTIB: puba, oBoui, (QpPyKTH, M’sCO, SHL,
xJ11000ynoYH1 BHpPOOH, MOJOKO TOIO. MiKpoOioNoriuyHe MAOCHIAKEHHS XapYOBHX
MPOAYKTIB. Xap4oBi MPOIYKTH K (GaKTOpH Mepeaadi XBopoo.

Mikpodiopa opraHi3aMy 370pOBOi JIIOAMHHU. 3HA4YeHHS ii B HOPMAaJIbHUX
(1310J0T1YHUX MPOLIECaX 1 MaTOJIOTI].

Mikpodaopa mKipy 1 CIU30BUX 000JIOHOK JAMXATbHUX IUISAXIB, OKa,CEYOCTATEBUX
oprasiB. 3HAYCHHS B JKUTTI JIFOUHH.

Mikpodnopa HIKT. ii 3HaueHHs y mpouecax XHUTTEIISIBHOCTI JIIOJUHU.
Hucbaktepio3, MexaHi3Mu 1 (akTopu, sKi BIUIMBAIOTh HA WOr0 BUHUKHEHHS.

['HoTOOIOMOTIs,, 11 3HAUeHHS JUISI  PO3BUTKY MEIW4YHOI  MiKpoOioJsorii.

diTonaToreHHi MIKpPOOpraHi3MH. 3arajbHa XapaKTepUCTHKa OakTepio3is,
en1AeMI0JIOTIYH]1 aCIIEKTH

IeHeTuKka MiKpoopraHismiB.  XapakTepuCTUKa TeHO- 1 (eHOTHHiB. Ix
BU3HAYEHHS 1 XapakTepucTtuka. Moaudikaiii y 6akTepiid.

Myrtanii. CroHTanHi 1 1HIyKOBaHi  MyTamii. MexaHi3M  MyTaluiiHUAX
nporeciB. Bunu myraniit i ix knacudikaris.

MinnuBicTe OlOMOTIYHUX BIACTHBOCTEH MIKPOOPraHi3MiB, iX 3HAUEHHS I
MPaKTUYHOI MEIMIIMHU 1 TMomepekeHHl iHdeKiiaux xBopoO. Hapectw mnpukmagy.
®opMu  MposiBY  MIHIMBOCTI  Mikpooprasizmi.  CymnpeccopHi — MyTaiiii,
penaparii.

I'enetnuni  pexoMmOiHamii. 3arajibHa  XapakTepucTuKa.  TpaHcdopmariii.
Mexani3m TpaHchopmarii.

Tpaucaykuis. Tunu Tpancaykuii. Mi>KBUAOBa TPaHCTYKIIS.

Kon’roramis. Xapakrepuctuka F+ 1 F- Gakrepianpaux kinitus. Knituau HFr.
MexaHi3M KOH FOTaTUBHOIO TIPOIIECY.

Ponp muTomiasMaTHYHUX TEHETHYHHMX BKJIFOYEHb y MIHIMBOCTI Oaktepiit. [Tnmasmiam, ix
XapaKTEepUCTUKA. 3HAUEHHS IUIa3Mij] y JeTepMiHamii O3HaK MaTOT€HHOCTI 1 JIKapChbKOi
CTIHKOCTI OaKTepii.

3HavyeHHS MyTallii, pexoMmOiHallii 1 penapaiiid y eBOJIOIi MIKPOOPTaHi3MiB.
Teopernyne 1 mpakTHYHE 3HAUYEHHS BYCHHS PO TEHETHKY OaKTepiid U1 MiKpOO10JIOTii.

['eneTuka BipyciB. Moaudikarii, myTamii, pekoMOiHaIlil, F’eHETHYHI peaKTUBAIlii.
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15. ImyHoJ0ris.
ImyHonoris : mpeaMer Ta 3aaadi. IMyHoIoris K Hayka, ii cTaHOBJEHHs. ['amy3i

iMyHoJsorii. OCHOBHI eTamu ICTOpii IMYHOJIOrIi. 3aranbHa XapaKTEPUCTHKA 3aXUCHUX
(hakTOpiB OpraHizmy.

[Tpupoani 6ap’epu Ha NUIAXY 1HPEKINH © MKIPSHI Ta CIU30BI TOKPUBH, CEKPETH,
npupoaHa Mikpodaopa. Pakropu HecneuudiuHoi pe3ucTeHTHOCTI. Creundiunuii
IMyHITET, IMyHHA TIaM’SATh.

EBomroniist imyHiTeTy. ®itoreHe3 KIITHHHOTO Ta TYMOpaibHOTO iMyHiTeTy. [losBa
TiM(pOTAHUX KIITHH 1 JIMQOINHUX OpraHiB. AJanTUBHA Pojb IMyHITETY. IMyHOreHe3 y
mwiony. KuiTMHHMI 1 TyMOpaJIbHMHA IMYHITET y HOBOHApOJKEHUX 1 B PAHHbOMY
MOCTHATATFHOMY TIEPIO/Il.

[TepBuHHI (TUMYC, KICTKOBHI MO30K) Ta BTOPHHHI (JiM(paTHYIHI BY3JI, CEJIC31HKA)
mimdoinni opranu. AcormiiioBaHa 31 ciau3oBUMH audy3Ha JiMdoigHAa TKaHUHA.
Jlimpoinna cucrema TpaBHOTO TpakTy : IlefiepoBi ONAIIKH, areHIUKC, MUTIATUKU.
OyHKIIIT MEpBUHHUX 1 BTOPUHHUX JTIMOITHUX opraHiB. bygoBa mimbaTuyHux CyaudH Ta
0COOJIMBOCTI HUPKYJIALIT TIMDH.

CroBOypoBi kiitTuau KicTkoBoro Mo3ky (CKK). VYTBopenns 1 mokamizariisi B
onrorenesi. BmactuBocti CKK. 3matHicTs 10 mnpomidepartii, audepeHIitoBaHHS;,
camomiaTpuManHs. Perymnsmis npomideparttii 1 qudepeniitoBants. T- 1 B- mmdoruTy, ix
CyOTOMmyJIsIi. OHToOrenes B-nimdoruTis. Etanu AHTUT €HHE3AJIE)KHOTO
mudepenioroBands B-ximitun. CyOnonynsiii B- mimdoruTie, ix mapkepu, (yHKIii.
Ontorene3 T-nmimdouurie. Etanu anTHreHHesanexHoro audepeHIooBaHHs. Pomb
MIKpPOOTOYEHHSI TUMYCY B Ao3piBaHHI T-xmituH. HeomHOpiAHICTH TUMOLUTIB B PI3HHUX
30HaX TUMYCY. 3MIHa aHTUT€HHUX MapKepiB 1 BJIACTHBOCTEW B mpoleci no3piBaHHs T-
KIiTUH. BuHuKHEeHHS iMyHOKoMmmeTeHTHocTi , MHC-  pectpukmii.  [HayKIis
TOJICPAHTHOCTI A0 BiacHUX aHTureHiB. CyOmomymsmii T-mimdoruTiB: ineHTHbIKALIS,
BJIACTUBOCTI, Mapkepu, ¢yHkuii. Poscenenns T- 1 B- nimdonurtie B nepudepiitnux
nimpoigaux opranax, T- 1 B- xmitunHi nomenu. Ponp BuGipkoBoi B3aemomii 3 BEB
JIeTepMiHaHTaMu JIMQOINHUX OpraHiB B peryismii ix Tpancrnopty. [‘panynonutu
(meritpodpinm, eozunodinm, Gazodinmu, MactouuTu), iX (QyHKIIOHATBHA CHEIiami3alis,
3MATHICTE 70 ()aromuTo3y Ta €K30LMTO3y TpaHyid. JISHKONWTH MOHOIMTAPHOTO PATY
(makpodarn 1 neHApUTHI KIITUHHU), iX QaromurapHa ¢yHKIS Ta 3AaTHICTH [0
mpe3eHTallii aHTUreHiB. Pojb NEHAPUTHHUX KITUH B iHIimiamii crenudiunoi iMyHHOI
BianoBial. Jlimpouutu (T- 1 B-kniTuHN npupoaHi Kiepu). 3araibHa cXeMa reMaTonoesy.
Mienoinna Ta niMmpoigHa TiTKH.

Perynsiiss yTBOpeHHs PI3HUX KIITHHUX JiHINA. 3amajgeHHs SK TPOSB MiCIEBOT
peakuii HecrnenudiyHoro iMyHiTeTy. OCHOBHI pHUCH 3amajeHHs , MNPUYUHH iX
BuHUKHEHHs. KiituHu rocTpoi 1 xpoHiuHi (a3 3amaneHHs. 3MiHa eKcrpecii aare3uBHUX
MOJIEKYJI Ha €HJIOTEeNil CyAWH Yy BOTHMII 3amajeHHs . TpaHCeHAoTeNianbHa Mirpamis
nerikouuTiB. bynoBa perenTopiB cucTeMuHecHeUpIYHOTO 3aXUCTy. biiku roctpoi ¢asu
3ananeHHa. O3HaKu YYKOPITHOCTI, SIKI € XapaKTepHUMHU js OiJbIIOCTI MATOTEHIB.
[Tpunnunu B3aemonii pernentopiB HecmeuupiyHoro 3axucty. bimkm roctpoi dasu
sananieHHs. O3HAKW YYXKOPIAHOCTI, SKI € XapaKTepHUMH [JIsi O1JIBIIOCTI IMAaTOTEHIB.
[lpunuunm  B3aeMofili penenTopiB  HecnenudIYHOTO 3aXUCTYy 3  UY)KOPITHUMH
cyOctanmissmu. darormurTo3 SK TOJOBHHM 3acid emimiHaiii aHTUreHy. 3axWcHa 1
MaTOJIOTI9HA POJIi 3aMaIeHHS.

[ToBHI 1 HEMOBHI aHTUTEHHU, AaHTUTEHHICTh T4 IMYHOTE€HHICTh . XIMiUYHa TPHUPOJA
aHTUTEeHIB, IMYHOTEHHICTh pIi3HHX KiaciB OiomomimepiB. Emiton, abo aHTureHna
nerepminanrta. [lpuwamumum OymoBu 1 Jjokam3zamii B-i  T-emitomiB. Am’toBaHTH.
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Po3nizHaBaHHSI aHTUTEHIB.

Peuentopu cucremu crneundiuHoro 3axucry (aHtuTiia ta peuenrtopu B-1 T-
kiiTuH). OCcOOIMBOCTI JOMEHHOI opraHizamii , OynoBa 1IMYHOIJIOOYJIIHOBOTO JOMEHY.
CtpykTypa akTHBHUX IIEHTPIB aHTUTUI Ta penentopiB T-xmtuH. ['inepapiabenbHi
TUISTHKY, TPWHIWIKA BU3Ha4YeHHs. [IpuHOWMNM B3aeMomii 3 aHTUTEHOM, THIIA
HEKOBAJICHTHUX 3B’SI3KIB. |'€HETHYHI MEXaHI3MHU YTBOPEHHS PI3HOMAHITHOCTI aHTUIEH-
cnenudiuanx pernentopiB T-1 B- mimdonuTia.

Edexropni ¢yHnkiii, omocepenkoBaHi aHTUTUIaMU. OCOOJMBOCTI CTPYKTYpPH 1
GyHKIIT aHTUTII pI3HUX KiaciB. MeXaHI3M NEPEeKIIOYEeHHsS 130TOIIB  aHTHTLI,
MEPEKIIIOUCHHST CUHTE3y 3 MeMOpaHHOI Ha cekpeTropHy ¢dopmy antutii. Poms Fc-
perenTopiB B peaiizamii 610J0T19HIX (DYHKITIA aHTHUTIIL.

Cucrema komiuieMeHTy. KomriemMeHT. #oro KommnoHeHTH. KriacuuHuid,
TPaAUIIIAHUN 1 JICKTUHOBUM NUISXHM aKTUBAIll KoMIUIeMeHTY. OCHOBH1 (yHKIIIT CUCTEMU
KOMIUIEMEHTY. Peryssiis akTuBaiiii ciCTeMu KOMILJIEMEHTY.

PosmizHaBanHs aHTUTeHIB T-KIITHHHUM penentopoM. |'eHeTHYHa opraHizarlis
JIOKYCY T€HIB CHCTEMH TICTOCYMICHOCTI Muili 1 JroguHu. OcoOIUBOCTI pO3Mi3HABAHHS
CH/JIOTeHHUX Ta €K30T€HHUX aHTUreHiB. lIporecuHr i mpes3eHTaiiss aHTUTEHIB, NUIIXU
6iocuntesy MHC 11 11 -ro kmacy.

[Insgx¥y MOTpAIUITHHS aHTUTCHY B OpraHi3M. TpaHCIOPT aHTHTEHY Y BTOPHWHHI
OopraHu. YIIOBIIOBaHHS JIM(OUMTIB B JiMpaTUIHOMY BY3Ji. AKTHBaIlis T-xenmepiB Ha
IHTepANTITATBHUX JEHIPUTHUX KIiTHHAX. Po3radykeHHsl IMyHHOT BiAMOBIAI HA KIITHHHY
Ta TymMopaibHy JaHku. Poms T-xenmepis 1 1 T-xenmepis 2.

AkTHuBaIlls TUTOTOKCUYHUX JiM@ouuTiB. Axtuaris B-kmitun (T-3anexna 1 T-
He3alie)KHa). YTBOPEHHS 3apOJKOBUX ILEHTPIB JiMpaTHIHUX (DOIIKYIiB

Jlpouecu, mo mMpoxoasTh B 3apOAKOBUX IIEHTpaX : MEPEKITIOYCHHS 130THUIIIB
aHTUTLI, TiepMyTareHe3 Ta TMO3UTHBHA ceJeKklis B-kiiTuH Ha QONIKYyISIpHHUX
JNEHAPUTHUX KIIITUHAX, YTBOPECHHS TUIA3MAaTUYHHUX KIITHH Ta KIITUH mam ati. EdexropHi
peaxiiii KIIITUHHOTO 1 TYMOPaJbHOTO IMYHITETY.

3acobu emimiHalii aHTUreHy. MexaHa3Mu YTBOPEHHsI KJITHH maM’ sTi.

JluHamika NEpBUHHOI Ta BTOPUHHOT IMyHHOT BIJIOBI/I.

[IposiBu IMYHITETY: npOTUIH(DEKIIHHUH, NPOTUNYXJIUHHUM,
TpaHCIUIAHTALIMHUIN IMYHITET. IMyHOJIOT1UHI CTaHM : aneprii (4 TUIH), aBTOIMYHHI
3aXBOPIOBaHHSA, IMyHOIe(DiUTH (IEPBUHHI 1 BTOPUHHI).

[Tpuknagni acmektu imyHosorii. ImyHoaHamiz (ceposioriudi Ta iIMyHOXIMidHI
MeTOoau aHamizy). ImyHomiarHocTuka. Bakuunu i cupoBatku. MOHOKIOHAIBHI aHTUTINIA
Ta T10pUI0MHA TEXHOJIOTSI.

16. I'eneruka.

[Ipenmet renetuxu. [ToHATTA PO cHafKOBICTh 1 MIHJIMBICTh. Miclie TeHETUKHCEPE
Oionoriunux Hayk. I'eHeTHKa 1 ekojoriuni nmpobnemu 3akapnarTs. J[Kepeiaa reHETHUKH.
3HaveHHs nparb [. Menaens B ¢opMyBaHHI METOMOJOTII TeHETUKU. BBeACHHS TTOHATTS

JlianeKTUKO-MaTepialiCTUUHEe YSABICHHS TIPO CHAAKOBICTh SK CTPYKTYpHHH 1
(yHKIIIOHAIBHUM 3B'SI30K MK TOKOMIHHAMH. [lepemaua 1 peamizaimiss TeHETUYHOL
iH(popmarrii.

['enotunn 1 ¢enotun. PeHOTHNMIYHA 1 TEHOTUNOBAa MiHNMBICTh. [lOHATTS ™poO
MyTarii. BHyTpilmHbOBHI0Ba MIiHJIUBICTh 1 BIIMIHHICTh MIXK BHJaMH. METON T€HETHKHU:
riopuonoriyHuil (OCHOBHHMM crienu(piyHUNA METO] TeHETHKH), TUTOJIOTTYHHH, (i3UKO-
XIMIYHUM, OHTOT€HETHYHHI, MATEMATHYHHI Ta 1H.

OcHOBHI eramu pPO3BUTKY TE€HETUKH. PONbh BITYM3HSHUX BUYEHHX B PO3BHTKY
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renetukn 1 cenekmii  (M.L.BasinoB,  A.C.CepebpoBchbkuii,  H.K.Kombliios,
I0.A.®ininuenko, C.C.Yersepikos, ['.J].Kapneuenko, I[.B.Miuypin, M.®D.IBaHOB,
JL.IJIyk'suenko, B.C.IlycroBoiit, MJI. XamxuHoB Ta 1H.).

3aBAaHHsS Ta MEPCHEKTUBU T'C€HETHKHU. 3B'S30K T'€HETUKH 3 1HIIUMHU O10JOTITYHUMU
HayKaMd. 3HAYCHHS TEHETHKW IS PO3B'SI3aHHSA 3aBJIaHb CEJCKIlil, MEIUIIUHH,
010TEeXHOJIOr1i, OXOPOHU NpUpoau. Bkian reHeTuku 1 ceiekuii B peani3amio nporpamu
3a0e3mneueHHs MPOJOBOJILYMMH TOBApaMHu.

KiitrHa K OCHOBa CHagKOBOCTI 1 BiATBOpeHHs. KiiTHHHI Ta HEKIITHHHI HOpMU
oprasi3alli ’KMBOI0: €yKapioTH, IPOKapioTH, BipycH. [loBeieHHs pol siipal XpOMOCOM B
SABUINAX cHaakoBocTi. Jlokamizaiis TeHIB B XpoMocomax. Poib IuTOMIa3MaTUYHUX
(hakTOpiB B IIepeaadi crmaakoBoi iHdopmarrii.

[Tomin xmmiTuH 1 BiATBOpeHHS. MiT03 1 Meito3. MITOTHYHUN TUKI 1 da3u MITO3Y.
Meiio3 1 yrBopeHHs ramer. ®Dasm Ta cranii meito3y. Kon'toraris xpomocom. Pemykitis
grcia xpomocoM. [TopiBHsUIBHA XapaKTePUCTUKA MITOTUYHOTO Ta MEHOTHYHOTO MOJLIIB.
['eneTnyna ponb MITO3y 1 MEH03y.

[ToHATTS *KUTTEBOTO LMKIY. JKUTTEBI LIUKIM y TBAPUH, POCIHH 1 MIKPOOPTaHI3MiB.
3Ha4YeHHs 3MiHU Tario- 1 guruiodasu s 00'eTHaHHS 1 peKOMOiHaIlii TeHiB.

Kapiortur. I[TapHiCTE XpOMOCOM B COMAaTHYHUX KIITHHAX. [ OMOJIOTTYHI XpPOMOCOMH.
Crneuundiunicte Mopdonorii 1 yucina xpomocoM. bynoBa xpomocom: Xpomartunia,
XpOMOHEMa, TEeTEPOXPOMATHYHI 1 EyXpOMaTW4HI pPaOHH XPOMOCOM, XPOMOMEPH,
XpPOMOIIEHTpH. MIHIHBICTh B oprasizaiii i mMopdosorii XpoMocoM B XOJIi MITO3y i
Meno3y. Pemikariist XxpoMocoMm.

[Tonitenisa. I'iranTchki XpoMocoMu. OHTOT€HETUYHA MIHJIUBICTh XPOMOCOM.
[Tomirmoimist.

MonexkynsipHi OoCHOBH cmajakoBocTi. Jlkepena OioxiMiuHOiI TeHeTHKH. KoHIEmMIis

"oauH reH - oauH GepMeHT". bUTOK sk eleMeHTapHa O3HaKa.

JloBeleHHS TEHETHUYHOI POJi HYKJIETHOBUX KUCTOT (TpaHcdopmallis y OakTepiid,
nociin 3 Bipycamu). Ctpykrypa JJHK i PHK. Mogens JIHK Yorcona i Kpika. ®yHkii
HYKJIETHOBMX KHCIJIOT y peajizalii reHOTHUIHOI 1HpopMalli: peruiikauis, TPaHCKPUILIS 1
TpaHcislig. MeTomoNoriYHe 3HA4YeHHs MpPUHIMIA [epefadi NeHeTU4HOoi 1H(opmarii
JTHK—PHK—6imn0xk.

I'enetnynuit xon. JloBeneHHs TpUIIETHOCTI Konay. PosmmdpoBka KOAOHIB.
[ToHATTS PO TEHETHYHY CYIPECito. YHIBEPCaIbHICTh KOTY.

Monekynsipaa oprasizamisi XpoMOCOM MpokapioT 1 eykapior. KommnonenTu
xpomatuny: PHK, JIHK, ricronu, ixmi 6inku. PiBHI ynakoBKH XpOMaTHHY, HyKJICOCOMH.

[IpyHIMOM TeHeTUYHOro aHanmizy. MeToau: TriOpUIOJIOTIUHUN, MYyTalldHUMN,
[ATOTCHETUYHUH, MOMYISAIIHHAN, TeHeaT0T1YHUM, OTM3HIOKOBUM, O10XIMIYHUH.

OcHOBH TiOpUAOIOTiYHOTO METOAY: BUOIp "drcTOoro" mMarepiany Ajs CXpelryBaHHS,
aHaJli3 OKPEMHUX O3HAK, BUBUCHHS HAIIAJKIB JBOX-TPHOX ITOKOJiHb, BHKOPHUCTAHHS
CTATUCTUYHUX METOJIB. BupimanpHa 31aTHICTH T1OPUAOJIOTIYHOTO MeTony. | 'eHeTnuHa
CUMBOJTIKA.

MoHnoriOpuHi Ta OMIriOpUIHI CXpEUTyBaHHS.

3aKOHOMIPHOCTI CMAAKOBOCTI MPU MOHOTIOPHIHOMY CXpEIlyBaHHI, BIJKPHUTI
MeHaeneM: OTHOPIAHICTh TIOPHUAIB TMEPUIOTO IOKOJIHHS, PO3IICIUICHHS B JAPYTOMY
MoKoJTiHHI. Po3ymMiHHS MeHeneM TucKpeTHOI caikoBOCTI ((hakTopiasibHA TinmoTe3a).

Po3yminHS anenmiB i1 iX B3a€MOJIii: MOBHE 1 HETIOBHE JOMiIHYBaHHs, KOJIOMIHYBaHHS.
3akoH "yuctoT Tamer'. [OMO3WTOTHICTP 1 TeTEePO3UTOTHICTh. AHami3youe
CXpENIyBaHHS, aHalli3 THUIIB 1 CIIBBIAHONIEHHS rameT y riOpumiB. Po3mieruieHHs 3a
(eHOTUTIOM 1 TEHOTHIIOM B JPYrOMYy IMOKOJIiHHI Ta B aHAJI3yIOUOMY CXpPEIlyBaHHI MpPHU
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MOHOT€HHOMY KOHTPOJI1 O3HAKH 1 PI3HUX THUIMAX ajleTbHUX B3aemonii - 3:1; 1:2:1; 1:1,
BinHocHuil Xxapaktep 1oMiHyBaHHS. MOKJIMBI 010XIMIYHI ME€XaHI3MHU JOMIHYBAHHS.
3aKOHOMIPHOCTI CIAJKOBOCTI B JH- Ta TONITIOPUIHUX CXPEIIYBaHHIX IIPH

MOHOT@HHOMY KOHTPOJII KOXKHOI O3HaKH: OJHOPIAHICTH TMEPIIOro TMOKOJIHHS 1

pO3LICIUICHHST B JPYrOMY TIOKOJIHHI. 3aKOH HE3aJeXHOTO YCMaJKyBaHHS TEHIB.

CraTUCTUYHMI XapakTep po3IIEIUIeHHs. 3arajbHa (QopMylia pO3LICIUICHHS MpU

HEe3aJIeKHIM cragkoBocTi. ['eHeTnuyHa pekoMOiHamis. 3HadeHHsS Meio3y y BHUKOHaHHI

3aKOHIB "YUCTOTU raMeT" 1 He3aJeKHOI CIaJIKOBOCTI. YMOBU BUKOHAHHS MEHAEIIBCHKUX

3aKOHOMIpHOCTEeH. BigxwieHHs BiJ MEHIETIBCHKUX pO3IICIUIEHh TMpU JU- Ta

MOJIITGHHOMY KOHTpOJI o3Hak. HeanenpHi B3aeMOli: KOMIUIEMEHTApHICTh, €ICTa3,

noJriMepisi. bioXiMiuHI OCHOBY HeaJleIbHUX B3aEMO/IIM.

Oco06MMBOCTI CMAIKOBOCTI KUIBKICHMX O3HaK (IMOJIT€HHAa CIaJKOBICTB).

BuxopucTanHsl CTATUCTUYHUX METO/IIB NPU BUBYEHHI KIJTbKICHUX O3HAK.

VYsBa Mpo TEHOTUIH SIK CKJIQJHY CHCTEMY ajeIbHMX Ta HealeTbHUX B3a€MOJIiN.
[IneitorponHa ais reHiB. [IeHEeTpaHTHICTH 1 eKCIIPECUBHICTb.

XpOMOCOMHE BHM3HAYEHHS CTaTl 1 yCMNaJKyBaHHS O3HAK, 3YEIUIEHUX 31 CTaTTIO.
CrareBi XpOMOCOMH, TOMO- 1 TeTepOoraMeTHa CTaTh; TUIIM XPOMOCOMHOTO BH3HAYCHHS
cTari. YchnaakyBaHHS O3HAK 3YETUICHUX 31 CTATTIO. 3HAYCHHS PEIUNPOKHHUX CXpEllyBaHb
JUTST BUBUEHHS 3YCIUICHUX 31 CTaTTIO 03HaK. CIagKoOBICTh MPHU HEPO3XOJKEHHI CTaTEBHX
xpoMocoM. banmancoBa Teopis Bu3HaueHHs crari. ['iranapoMopdizm.

3. 3uernieHa CcraaKoBiCTh i KPOCHHTOBED.

BiakpuTTs sBUINA 34YEMIEHOT CHAAKOBOCTI. 3HAYEHHS Mpallb MIKoau MopraHa y
BHUBYEHHI 34EIUICHOT CIIaIKOBOCTI.

OcoOnuBocTi cnagkoBOCTi mpu 3uervieHHi. ['pymum 3uerienHs. Kpocunrosep.
[TpoxokeHHS KPOCMHTOBEPY B Mei031 Ta MITO31 Ha CTajil YOTUPHOX HUTOK. 3HAUCHHS
AQHATI3YIOYOr0 CXPEIIyBaHHS Ta TETPATHOTO aHaNi3y TpPH BUBUYCHHI KPOCHHTOBEpA.
[{utomnoriuHi 10Ka3u KPOCUHTOBEDPY.

MHuosxuHHI niepexpectu. [Hrepdepeniis. JliHiiiHe po3MillIeHHs TeHIB YXPOMOCOMaX.

'eneTnyH1 KapTH, NPUHUUINMU iX MOOYJOBH Yy eykapioT. BukopuctaHHs AaHux
IUTOTCHETUYHOTO aHai3y s JioKamizamii reHiB. L{UTONOriuyHI KapTH XPOMOCOM.
MiTOTUYHUN KPOCUHTOBEP Ta HOTO BUKOPUCTAHHS JUISI KAPTYBAHHS XPOMOCOM.

XpoMOCOMHa Teopis cCHagkoBocTi Moprana, il OCHOBHI TIOJIOKEHHS.
['eHeTnuyHUI aHaMI3 y IPOKApPIOT.

Oco061MBOCTI MIKPOOPTaHI3MIB K 00'€KTa T€HETHUYHUX MOCHTIKeHb. OpraHizailis
TeHETUYHOTO amapary y Oakrepiil. Meroau, siki BUKOPUCTOBYIOTHCSI MPU T€HETHYHOMY
aHaii3i 0akrepiii 1 6akTepiodariB: KIOHATLHUN aHAJ3, METOJ CEJICKTUBHUX CEPEIOBHIII,
MeTOJ[ BIIOUTKIB Ta 1H.

Ocob6nmBoCTI TpoIIeciB, sKI BeAYyTh M0 pekoMOiHamii y npokapior. Kon'toramis y
Oakrepiii. CtareBuil (pakTop y KHIIKOBOi MajHyYKH, HOTO poiib. MeETOAM TeHETUYHOTO
KapTyBaHHS TpH KoH'toramii. KinoblleBa Kapra XpOMOCOMH KHIITKOBOI TaJTHUKH.
I'eneTnyna pexombOiHallist mpu TpaHchopmarrii.

Tpancaykuis y Oakrepiil. 3aragpHa Ta crenugidHa TpaHCAYKIis. BukopuctaHHs
TpaHchopmarllii Ta TpaHCAYKIN I KapTyBaHHs TE€HIB. YsBa MpO IJIa3MiJH, €MCOMH Ta
MITpyIO4i TeHETUYHI €J1eMEHTH (IHTEepCeKILiliHI MOCTiTOBHOCTI, TPAHCIIO30HH). X POJIb B
nepeHoci reHeTnyHoi iH¢opmamii. CrHiBCTaBI€HHS METOJIB T€HETUYHOTO aHAli3y y
IPOKapioT Ta €yKapioT.

[TozasinepHa (IuTOIIa3MaTUYHA) CIIAAKOBICTD.

3aKOHOMIPHOCTI HEXPOMOCOMHOI CIAaJKOBOCTI, BIIMIHHOCTI BiJi XPOMOCOMHOI
CHaIKoOBOCTi. MeToau BHUBYEHHS: PEUUIPOKHI, 3BOPOTHI 1 MOTJIMHAIOYI CXPEIlyBaHHS,
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METO/I TPaHCIIaHTallii, 010X1MIYHI METOIH.

Marepuncbkuit epexT nMTomIa3MM MpU BiAAANCHIN riOpuauzaimii y apo30¢iiu.
[Inactuana cmaakoBiCTh. YCHaAKyBaHHS — CTPOKATOJNUCTOCTI Yy  POCIHH, THIIH
CTPOKATOJIUCTOCTI 1 MEXaHI3MH i yCIIaIKyBaHHS.

VYcnankyBaHHSI CTIMKOCTI 0 aHTUOIOTHKIB y XJIaMiJIOMOHaJIu. MITOXOHIpiajabHa
CHAJKOBICTh. YCNAJKyBaHHA JUXaJbHOI HEIOCTadl Yy JPLKIKIB 1 HEHpocnopu.
[Hdekmiiini pakTopu mo3asaepHoOi CaKOBOCTI.

VYcnaakyBanHs yepes iH(ekIito. YcnajaKkyBaHHs Kala-4aCTMHOK y MmapaMenii mpu
pI3HUX cHoco0ax pPO3MHOMKEHHs (IpU HOPMaJbHIA 1 MPOJOBXKEHIN KOH orauii, npu
aBToramii). YcnaakyBaHHs curma ¢akropa y Apo30Qpuin.

[lna3migHa cnagkoBiCTh. PO3MOBCIOMKEHHS TUIa3Mijg Yy TIpo- 1 €yKapiorT.
Oco0anBOCTI Pi3HUX IJIa3MiJl: TPAHCMICUBHICTh, HECYMICHICTb, I€TEPMIHOBAHICTh O3HAK
CTIAKOCTI 10 aHTHOIOTHKIB Ta 1HIIUX JIIKAPCHKHUX IpenapaTiB, yTBOPSHHS KOJIIIIHIB Ta 1H.
BuxopucranHs 1iasmij B reHeTUYHHUX JOCIIKEHHSIX.

B3aemomiss sanmepHux Ta Tmo3asAepHUX TeHiB. lluTomnasmaTthyHa YoJIOBiua
CTEPUJIBHICTD Y POCIIHUH.

3HayeHHs BHBUYEHHS HEXPOMOCOMHOI CIIaJIKOBOCTI y PO3YMiHHI HpoOiem
€BOMIONI] KJIITHH BUIIUX OPraHi3MiB, TMOXO/HKCHHS KIITHHHUX OpraHeN -IJIacTuf 1
MmitoxouApid. EngocumOio3. Kpurepii HeXpoMOoCOMHOI, MO3asAepHOI CHAAKOBOCTI.
[TonaTrTs mnpo cmaakoBy 1 HecmagkoBy (MomudikaiiifHy)  MIHJIHBICTB.
Mopaudikariina MiHIUBICTh. POPMYBaHHS O3HAK SK PE3yJIbTAaT B3a€EMOJii T'€HOTHITY 1
dakropiB cepenosuina. Hopma peakiii reHoTuny. AanTUBHUN XapakTep Moau]iKaiii.
BuxopucranHs MaTeMaTUYHMX METO/IIB MPU aHaTi31 CIIaAKOBOCTI OPTraHi3MiB.

CnankoBa MIHJIMBICTE. THIHM CHajakoBOI MIHJIMBOCTI: KOMOIHATMBHA, T€HOMHA,
XpOMOCOMHI NlepeOyA0BH, TeHHI MyTallli.

KomOinaTiBHA MIHJIUBICTh, MEXAHI3MH 11 MOSIBHU, POJIb B €BOJIFOIIIT 1 CEIEKIIii.

['eHOMHI 3MiHM: MIOMITUIOTAIS, aHEYIUIOiisl. ABTOMOMIIUIOIIS, 0COOIUBOCTI MEH03y
1 XapakTep CHaaKoBOCTi. AJutonomruioifa. AMQITITOMIIUIOS K MeXaHi3M TOSBH
moaoBux ammonomimioifgiB. [lomimmoigHi psau. Ponb momiminoigiB B €BOJIONIT 1
ceneKuii. AHEYIIOIAis: HYJNICOMIKA, MOHOCOMIKH, TMOJICOMIKH, X BHUKOPHUCTAHHS MpHU
reHeTUYHOMY aHaii3i. OcoOMMBOCTI Meio3y 1 YTBOpPEHHS raMeT y aHEeyIUIOidiB, iX
JKUTTE3aTHICTD 1 INIOJOBUTICTb.

XpomocomHi mnepedynoBU. BHYTpimHI 1 MIDKXpOMOCOMHI NepeOyaoBU: Aelelii,
AyIUTiKarii, 1iHBepcCii, TpaHCIOKallii, TpaHcno3uiii. MexaHi3M I1X BHUHUKHEHHS,
BUKOPHUCTAHHS NPH T€HETUYHOMY aHalli3l JUid JIOKami3allii OKpeMHX TEHIB 1 CKJIaJaHHI
reHeTUYHUX KapT. OcoOIMBOCTI Meil03y MpH Pi3HUX TUIAX MepedyT10BH.

Knacudikamis reHHux wytamiid. YsgBa mpo mnpsiMi 1 3BOPOTHI, T'€HEpAaTUBHI 1
COMAaTH4HI, aJIalTUBHI 1 HEHUTpaIbHi, JETATbHI 1 YMOBHO JI€TallbHI, SACPHI Ta HESIEpPHI,
CIIOHTaHHI 1 1HIYKOBaHI MyTallii. 3arajibHa XapaKTePUCTHKAa MOJICKYJSPHOI MPUPOIU
BUHUKHEHHS T€HHHX MYTAIliif: 3aMiHa OCHOB YH IpPHEJHAHHSI OCHOB, HOHCEH, MICEHC 1
bpedMImudT THUTTY.

Poip MOOITPHUX TEHETUYHHUX €JIEMEHTIB y MOSBI TeHHHX MYTallii 1 XpOMOCOMHUX
nepedyI0B.

CrioHTaHHUI Ta I1HIYKOBaHMWA MyTaliiiHui mporec. KimpkicHa OIiHKA TOSBU
MmyTanii. baraToetanHicTh 1 reHETHYHUI KOHTPOJIb MyTaliiHOTO Tporecy. Pamiamiitamii
MyTareHe3. ['eHeTHuHi e(EeKTH 10HI3YIOUOTro BUIIPOMIHIOBAHHS 1 YIbTpadioseTOBUX
npomeHiB (Y®II). 3akonomipHocti "moza-edext". Ximiunuii myrarene3. OcobamuBOCTI
MyTareHHoi nii XimiuHux areHtiB. dakrtopw, sSKi MOIUQIKYIOTH MYTAI[iHHIA MPOIEC.
MyTtareHu 0TO4yI0UOT0 CEPEIOBUIIA Ta METOAM iX TECTYBaHHSA. AHTUMYTAareHU.
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3aKOH TOMOJIOTIYHMX PsIIB Yy CHaakoBiii MinauBocTi (M.BaBwiioB). 3HaueHHs
CIaJIKOBOI MIHJIUBOCT1 OPraHi3MiB JUIsl CEJIEKI[IMHOTO MPOIIECY Y €BOJIOIIII.

Po3Butok ysBM 1po ckimagHy OynoBy TeHa. YsBa (pPO3YMIHHS) IIKOJIOO
Moprana OynoBu 1 ¢yHKIIH TeHa. DYHKIIOHATRHUNA Ta PEKOMOIHAIIMHHN KpUTEpin
anenizMa. MHOKMHHUMN aJelni3M.

Myraniiinuii Ta pekomOiHamiinuii noain reda. Ilpami mxonu CepeOpoBCHKOTO 3
CTymeHeBoro anenizMmy. Maoxuaauit anenism. [lceBmoanenizm. [Luc-tpanc-tect (JIptone,
I'pin). JlocnimkeHHs TOHKOI CTPYKTypH TeHa Ha mpukianl ¢ara T-4 (bensep). 'en sk
onuHuusg QyHkii. IlopiBHSHHS (I3UYHHUX TaT€HETUYHH PO3MIPIB OJMHHULL KapTH IS
BCTAHOBJICHHSI PO3MIpIB I'€HA 1 MiHIMalbHOI OAMHMIN MyTalii. [ppekomOinalyi. SBuiie
MDKaJenhbHOI  KOMIUIEMEHTTallli, BIIHOCHICTh KpHUTEpIiB ayenizMy. MOoNeKysipHO-
TEHETUYHI MIXOAN B JOCIIKEHI TOHKOI OymoBu TeHiB. Hakianka reHiB B OJHIN
TUTSHI
JIHK. [aTpoHEK30HHA OpraHi3iiis reHiB €yKapioT, CIIaiCHHT.

['eHEeTHYHUIT KOHTPOJIb Ta MOJEKYJSPHI MOJeNi perutikarii. HamiBkoHCepBaTUBHUIMA
meton perrikauii JIHK. Tloxironnuit koHTposib mponecy perutikamii. Cxema moaid y
Bwii pertikamii. [lonstTs mpo pemnikoH. OcoOMMBOCTI opraHizamii 1 perutikaiii
XpoMocoM eykapioT. Cuctema pecTpukilii Ta MoAudikaiii. PecTpukiiiiini eHI0HyKIIea3H.
[IpoGnemu cTaOUIBHOCTI T€HETUYHOrO MaTepiany. TUIHM CTPYKTYpHUX MOIIKO/KEHb B
JHK. Tunu penapauiiiHux nporeciB. MexaHI3MH €KCUU31MHOI 1 MOCTPEIUIIKaTUBHOT
penapartii, pemapamiiiauii cuaTe3 JIHK. Ponp pemapamiitHux cucteM B 3a0e3lEeUeHHI
TeHETUYHUX MPOIIECIB.

SIBumie  pexkoMOiHalii: ~ TOMOJOTIYHMM  KpPOCHMHIOBep,  cailT-crneuudiuna
pexomOiHarlis, TpaHcno3uiid. JloBeieHHs MexaHi3My 3arajibHoi peKoMOiHaIli 32 CXeMOOo
"po3puB-crioydeHHsa". MoekynsapHa Mopenb pekomOiHarii 3a  Xomigeem. I'eHHa
koHBepcis. Caiit-cienudiuna pekoMOiHaiis: cxeMa iHterpamli ta BukiaoueHHs J[HK
(hara A.

['eHeTHYHUIN KOHTPOJIb MYTAIIHHOTO TIPOIECY. 3B'A30K MyTaOIbHOCTI 3 QYHKIISIMU
amapary perrikamii. MexaHi3MH CIIOHTaHHOTO MyTareHesy. [eHuM wmyraropu Ta
aHTUMyTaTopu. MexaHi3MHu [ii aHAJIOTiB OCHOB, a30THUCTOI KHCJIOTH, aKPUIUHOBHUX
OapBHuKiB. [loHATTS mpo MyTareHHi iHAyIUOENbHI HUISIXW pemaparii. MyrareHes,
orocepeIKOBaHUH yepe3 mporiecu pekoMOiHaiii. JIokami3oBaHuii MyTareHe3. ABTOHOMHA
HECTallIbHICTh TEHOMA.

MornekymasipHi MexaHi3MU peryisuii aii reHiB. Perynsuis TpaHcKpumuii Ha piBHI
npomoTopa, ¢ynkiii PHK-momimepasu. IlpuHnmmnmM HeraTWBHOrO Ta TMO3UTUBHOTO
KoHTposto. CucreMHa perymsmis; poiab HukiaiyHoi AM® 1 ryanosunrerpadocdara.
Onepenni cucremu peryisuii. Teopis XKako6a 1 MoHo. ['eHeTnyHuU# aHali3 JJaKTO3HOTO
OTlepOoHa, T€H PEryasTop i reH omepatop. Perymsmis Tpanckpumiii Ha piBHI TepMiHALi
Ha IPUKIIAJIl TPUOITO()AHOBOTO ONEpPOHA.

[MpuHimMnm perymsmii reHiB y eykapioT. TpaHCKpUNIIHHOAKTUBHUNA XpOMATHH.
OcobsmBocTi opranizarii MPOMOTOPHOT AUISHKK y eykapioT. [locTTpanckpuniiiiiHi piBHi
peryisuii cuHTe3y OUIKiB. Poilb MITpyIOUMX TeHETUYHUX €JIEMEHTIB y Peryisiii TeHHUX
TH.

OnToreHes sK peanmizaiis CHAJKOBE JI€TEPMIHOBAHOI MPOrpaMH PO3BUTKY.
CrabinpHICTH TeHOMY 1 AuQepeHIiaibHa aKTUBHICTh T'EHIB TMiJ] Yac 1HIUBITyabHOTO
po3ButKy. IlepBuHHa gudepeHIiamis IUTOIUIA3MH, Ji TEHIB y PaHHbOMY
eMmOpiorenesi, amrutidikaiiis reHiB. Jlocnaiau saepHo- IUTOMIa3MaTUIHUX B1HOIIICHD.

TxanuaHO-CcTIenM(iYHA AKTUBHICTH TeHiB. DYHKIIOHAJIbHI 3MIHH XpPOMOCOM B
oHrtoreHesi (my¢wu, "1ammoBi mITKU'"), pojab TOPMOHIB, €MOPIOHAIIBHUX 1HIYKTOPIB.
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daxTopu, SKI BU3HA4YalOTh (OPMYBAaHHS O3HAK B OHTOTEHE3l: IUIEHOTpOIHa Mdis
TeHIB, B3a€MOJIsl T€HIB Ta KIITHUH, AeTepMiHalis. Jlochmiau mo TpaHCIUIaHTAIll KIITHH.
Komnencarris 1o3u rexis. BzaeMocToCyHKH KIIITHH Y MOP(OTEHE3I.

['eneTrka coMaTMYHUX KIITHH. ['eTepokapioHu. 3aCTOCYBaHHS METOJY COMATHYHO1
riopunusamii JJis BHUBYEHHS MpOLECIB JIU(EpeHIitoBaHHs 1 [JI TEeHETUYHOTO
KapTyBaHHS. XuMmepHi (amwiodenHi) TBapuHU. CyMICHICT 1 HECYMICHICTh TKaHHH.
['enetuka imyHiTeTy. ['eHeTHYHI acrieKT oHTOoreHe3y. OHKOTeHH, OHKOOLIKH.

I'eneTnyHa GiceKCyalbHICTh OpraHi3MiB. | eHETUYHUI KOHTPOJIHh AU EpPEHIIIFOBaHHS
cratri. Ponb aHTMreHy y Bu3HaueHH1 crari. Myrtanii nepeBH3Hayarodl CTaThb Yy XO[Il
oHTOreHe3y. ['opMoHanbHE IepeBU3HAYECHHS CTaTI.

3aBAaHHs Ta METOAOJIOTISI TeHETUYHOI 1HXXeHepli. YSIBICHHS PO BEKTOpU. MeToau
BUJIIJICHHS] Ta CUHTE3y reHiB. Bekrtopu mpoxapior Ha ocHoBi muasmig 1 JIHK d¢aris.
Cnocobu opepxaHHs pexkomMOiHaHTHUX Mojekyn JHK, metonum kioHyBaHHS TeHIB.
OpepxaHHST 3a JIONIOMOTOI0 TEHETUYHOI 1HXKEHEepil MIKpOOPTaHi3MiB-IIPOIYIICHTIB
HOBOTO MOKOJIIHHS JIJI1 MiKpOO10J0T19HOT TPOMHCIIOBOCTI.

Bekropu eykapior. pixIki ik 00'ekTH reHeTHYHOI iHkeHepii. OCHOBU T€HHOI
IHKeHepli pOCIIMH Ta TBAapuH: TpaHchopMallis KIITHH BUIIMX OPraHi3MiB, BBEICHHS
TeHIB Yy 3apOJIKOBI Ta COMATHYHI KJIITUHU TBAapWH. 3aBlIaHHSA KIITUHHOI I1H)XXEHepii.
['ubpunomu.

3HaueHHs TEHeTUYHOI 1H)KEeHepli /i BUPIMIEHHS 3aBJaHb O10TEXHOJOrII,
CUTBCHKOTO TOCMOAAPCTBA, MEIWIIMHU Ta PI3HUX Tajly3eil HapOJHOTO TOCIOAapCTBA.
BukopuctanHs METOAIB TEHETHMYHO! I1HXKEHepil JUisi BUBYEHHS (yHIaMEHTalIbHHUX
npoOsiieM TreHeTMKM Ta I1HmMX OlojoriyHux Hayk. CoulaiabHl acleKTH TIeHETHYHOI
1HXKeHepii.

VYsaBneHHs po BUJ 1 momysiiro. [lomymsiii sk npupoIHUY0-iICTOPUYHA CTPYKTYpA.
VYsBa mpo 4acTOTH IeHIB Ta TE€HOTUIU. MaTeMaTH4Hi1 MOJIeJl B MOMYJISIIAHIA TeHeTHIII.
3akon Xapni-BaitnOepra, ioro 3actocyBanHs. C.C. UeTBepikoB - 3aCHOBHHUK
EKCIIEpUMEHTAIPHOT TEeHETHKW. [ @HeTHMYHa TeTEepPOreHHICTh MOMyJsIid. MeTtoau
BUBYCHHSI IPUPOIHUX MOMyIsAnid. DakTopu TUHAMIKK T€HETHYHOTO CKIIaay TOMYJISIIii:
MOPYIICHHS TaHMIKcii. Majla e(QeKTMBHAa YHCEIbHICTh MomyJsuii (Ipeid reHiB),
MyTamiiHui mporec. MiKmonymnsmiiiHi mirparii, mis Bigoopy. B3aemonis ¢axrtopis
IWHAMIKH ~TEHETUYHOTO CKJIaay B NOpUPOAHHX monynsmisx. [lomarts mpo
BHYTPIIIHbONOMYJISIIIHUN reHeTUYHHM MoniMop(i3M Ta TeHETUYHUN BaHTaX.

[Tpupoguuii 1o0ip SAK €AMHUN CHPAMOBYIOUMH (PAKTOP EBOMIOILI] IMOMYIISIIIH.
VYsBIEHHA TPO NMPHUCTOCYBaHHA Ta KoediuieHT Binbopy. dopmu Bigdbopy: pymidHUM,
cTabUTI3ytounid, AM3PYNTUBHUNA. Posib reHeTHYHMNX (PaKTOPIB y €BOJIOLI].

OcoOJMBOCTI JIOAUHU SIK 00'€KTa T€HETHYHUX IOCHIIKEHb. METOAU BUBUYEHHS
TCHETHKH JIIOJWHU: TEHEAJOTriYHUM, OJIM3HIOKOBUM, I[UTONCHETHYHHUM, Ol0XIMIUHMHA,
OHTOT€HETUYHUH, MOMYJIALIHHUA.

BuBueHHs MeTomy riOpuan3aIiii COMaTUYHUX KIIITHH JJIs1 TEHETHYHOTO KapTyBaHHS.

BuBueHHSI CTPYKTYpH 1 aKTUBHOCTI T€HOMY JIIOJUHH 32 JOMOMOIOI0 METOJIB
MOJIEKYJIAPHOI T€HETUKHU.

[IpobmemMu wmeaumuHoi TeHETHKW. BpokeHi Ta ycmagkoBaHI XBOpOOHW, X
PO3MOBCIOKEHHS Y JIFOJCHKUX MOMYJIALISAX. XPOMOCOMHI Ta T€HHI XBOpoOH. XBopooH 3
CHAJIKOBOIO CXWIBbHICTIO. CKpPHHIHT TeHHUX JedekTiB. Bukopucranns OioXiMiYHHX
METOJIIB ISl BUSIBY I€T€PO3UTOTHUX HOCIIB Ta J1arHOCTHKA CHaJKOBUX 3aXBOPIOBaHb.
[lepciekTuBM  JIIKYBaHHS  CHAQJAKOBUX  XBOpPOO. 3aBAaHHS  MEAUKO-TEHETUYHHMX
KOHCYJIbTaITIH.

[IpyunHN BHUHUKHEHHS CHAJKOBUX Ta BPO/KEHHX 3aXBOPIOBaHb. [ eHEeTHYHA
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3arpo3a pajialii Ta XiMiYHUX peyoBUH. [ eHeTHYH1 Hacliaku aBapii Ha YopHOOMIIbCHKIN
AEC.

BB ankorosito Ha CrajgkoBl CTPYKTYpU KJIITHH. 3HaUY€HHS OOpPOTHOM JIFOJICTBA 32
OXOpPOHY HAaBKOJUITHHOTO CEPEAOBHIIIA.

Kputuka pacuctcbkux Teopiil 3 mno3ulii TeHeTUKH. Ponb reHeTHYHHX Ta
coliaTbHUX (PAKTOPiB B €BOJIIOLIII JIIOJIUHH.

Cenexuis sik Hayka. [Ipeamer Ta MeTonu mociikeHHs. ['eHeTHKa sIK TeopeTUYHa
ocHOBa cenekiii. Buenns npo BuxigHuii matepiai. LleHTpH MOXOKEHHS KYJIbTYpPHUX
pocnuH 3a M.l.BaBuwioBuM. IToHATTS 1po mopoxy, copT,mtaM. 30epekeHHs] TeHO(POHTY
LIHHUX KYJbTYPHUX Ta TUKHX (POPM POCIIUH 1 TBAPHH.

30epexkeHHs] TeHO(GOHAY POCIMHHOTO 1 TBapUHHOrO CBITY 3akapmarta. Pomb
TEeHETUKU OKPEMHUX BHUIB OpraHi3MiB B ceJieKilii. BUKOpUCTaHHS 1HIYKOBaHMX MyTallii
Ta KOMOIHalIMHOI MIHJIMBOCTI B CEJIEKIIl pOCIWH, TBapuUH 1 MIKPOOpPraHi3MiB
(mponyneHTiB aHTHOIOTHKIB, BITaMiHIB, aMiHOKHUCIOT). IlepCrieKTUBH BHKOPHUCTAHHS
METOJIB I'eHHO1 1HKeHepii B cesekiii. Poib momimmoimii y miaBUIIEHHI MPOAYKTUBHOCTI
pociuH (3KUTO, OYpAK, NEPEBHI KYIbTYPH).

CucremMu cxpeulyBaHHs B CEJIEKI[il pOCIMH 1 TBapuH. AyTOpuauHr. IHOpHUIMHT.
KoedirienT 1HOpHIAMHTY - TOKa3HUK CTYNEHIO TOMO3UTOTHOCTI opraHi3miB. JIiHiliHa
cenekiis. Bignanena ribpuau3zanis.

OcoOmuBOCTI  MIKBHJIOBOI 1  MDKpPOAOBOI  TriOpuauW3alii; CXpellyBaHICTh,
@epTHIIBHICT, 1 0COONMBOCTI  po3merieHHs y riopuais. Illmixu  momomaHHs
HecxpenlyBaHocTl. PoOoTu BiTun3HsAHUX BueHUX [.B.Miuypuna, I'.J|.Kapnuuenko Ta iH.

SBume rereposucy. Moro reHeTHuHi MeXaHi3MH. BHKOPHMCTaHHS MPOCTHX Ta
MOJABIMHUX MDKIIHIHHUX TIOpUIIB y POCIMHHMIITBI Ta TBapUHHUITBIL. BUpOoOHHUIITBO
riOpUIHOTO HACIHHA HAa OCHOBI IMTOIUIA3MaTHYHOI  YOJOBIYOI  CTEPHIIBHOCTI.
Koedinientn cnaakoBocTi 1 MOBTOPIOBAHOCTI 1 iX BUKOPHCTaHHS B CEJEKLUIHHOMY
mporeci.

Metonu nobopy. IHauBinyansHuii Ta MacoBuit 106ip. Jobip 3a penoTunom.

J106ip 3a reHoTHNIOM (OIlIHKA 32 POJIOBOJOM Ta SKICTIO HamakiB). Cibcenekiis. Brums
YMOB 30BHINIHBOTO Cepe/ioBHINa Ha e(EeKTUBHICTH 1000py. 3aBIaHHS CeJeKI[iitHO-
TeHETUYHUX IIEHTPIB y 3B'A3KYy 13 3ampOBa/DKEHHSM IPOMHCIOBOI TEXHOJIOTIT B
POCIMHHHUIITBI Ta TBAPUHHHITBI. [lepCHIEKTMBM METOJOB TEHETHMYHOI Ta KIITHHHOI
1HKeHepii B ceekIii 1 010TexXHOOor 1.
VYcnixu BITYM3HSIHUX CENIEKIIOHEPIB B YTBOPEHHI COPTIB POCIIMH 1 HOPIATBApHUH.

18. Moaeky.asipHa GioJiorisi.

[cropuuni BigoMocTi. lleHTpanpHa gormMa MosekynspHoi Oiojorii. IlepBuHHa

CTPYKTypa OUIKIB Ta BIACTHBOCTI, SIKI HAAIOTh 1l aMIHOKUCIIOTH.
AMIHOKHCIIOTHI 3aauiuku. BinbHa aminokucnora. Ilenrunauii 38°s130K. [lominentuauuia
JAHIIOT. AMIHOKHCJIOTHa TOCHiI0BHICTh. Kimacudikaris 6iyaux rpymn. Ctepeoizomepis.
Enepris 1 cunu B cTpykTypi O1IKOBO1 MoJIeKyH. BinbHa eHepris Ta ii 3MiHa. KoBaneHTHI
1 HexkoBajeHTHI 3B’s3kd. CTabuUIbHICTP 3rOpHEHOI  Mojiekyiau Oinka. Poib
EIeKTPOCTATHYHNX €(EeKTIB, I0HHUX 3B’S3KIB (COTLOBUX MOCTHKIB), BOJHEBUX 3B’SI3KIB,
cun van der Waals. Pons Bogu. I'impodoOumii edpexr. TermoBuii pyx. Kondopmarris
nenTtuaiB. TpaHc- 1 nuc-koHopmanisa nentuaHoi rpynu. Kyru ¢ 1 y. Kondopmamiitna
kapta Pamauyannpana. Bropunna ctpykrypa Oinka. PerynsipHi cTpyKTypH: o-cmipaisb, -
mapu, B-uruHu. Kommarenosa cripaib. o- 1 B-AiISHKH ra00ynsapHuX OinkiB. CTpyKTypa
¢iopunsapaux  OunkiB. Kommaren. IlloBk. Kepatun. Tpomomiosun. TperwHHa 1
YeTBEPTHHHA CTPYKTypa Oinka. CTpykTypa rinodynsapHux OinkiB. Miormo6in. 3ropTaHHs
Mosiekyu Oisika. CtabuibHICTE 3ropHeHO01 MojeKynH. JJomenn. Cybonunuili. YnakoBka
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cyOoauHuIb. BHYTpINIHS pyXJIUBICThH O1IKIB.

Hyxneinosi kucnotu: CTpyKTypa 1 BIIaCTUBOCTI.

@Di3UKO-XIMIYHI ~ BJIACTHUBOCTI  HYKJIEIHOBUX  KHCIOT. PiBHI  oprasizamii
HykjeiHoBux kucnoT. Ilepsunna ctpykrypa JIHK 1 PHK. bynoa nHykneoTwmis.
Bropunna crpykrypa JAHK. Ilpupona cui, mo cTabuni3yl0Th CTPYKTYpY HYKJIETHOBHX
KUCIOT. Pi3HOMaHITHICTh opm mosBiitHOT cripami JHK. JliHiiHI Ta KiIbIIEB1 3aMKHYTI
JIHK. Turmmn PHK. Tpancniopraa PHK. Bropunna 1 TpetraHa cTpykTypa TPHK.

Pemuikaris 1 TpaHCKpUIIIIS.

HamiBkoHncepBatuBHuii MexaHi3M perikamii JIHK. ®epmentatuBHmii anapar
JHK-3anexxnoro cuntesy JHK. IHK- momiMmepasu mpo- Ta eykapiorTiB. PerikaTuBHa
BUJKa. JIBoHampsMieHa Ta  OJHOHAmpsiMieHa  perurikamii. 3artpaBka  PHK.
,Koppekropcbka npaBka” moiHo cuHTe3oBaHoi JIHK. Penapamis 1 mogudikamis JJHK.
Pozmmitanns nongiitaoi cripam JJHK. Tomoizomepasu. OcobmuBocTi pertikamii y PHK-
BMICHMX BipyciB. 3BopoTHa TpaHckpumiis, pynkuionyBanus PHK-3zanexnoi JJHK-
noJjiiMepaMu. BukopucTanHs B TeHETUYHIH 1HXEHepli JUIsl CHHTE3Y T'€HiB.

Tpanckpunuia. Tpanckpunuisi y npokapiotiB. JJHK-3anexna PHK- nomimepasa.
Imimiamis. Ilpomortop. Enonramis nanmtora PHK. Tepwinaris. Monekyan MPHK
npokapioTiB. TpaHckpuriitHi 6;10ku reHiB p-PHK.

Tpanckpumnuisa Ta npouecinr y eykapiotis. JJHK-3anexuni PHK-nonimepasu.

Cunte3 PHK. Monekynu MPHK. Poinb 1 Miciie crmaticinry. Moaudikarist 5" KiHIs
MPHK. Perymsamis tpanckpumniii. IIponeciar TPHK 1 pPHK. Indopmamiitna PHK Ta ii
pOJIb.

Teopis ,,OnuH reH-oauH eH3uM”’. BU3HAYEHHS TTOCIIIOBHOCTI aMiHOKHUCIIOT 4epes
MPHK. I'enernunuii kon. HenmepekpuBanus koxy. KomayBanus aminopkucior. Hampsm
3UUTyBaHHS. ,,Bupomkenicts” kopay. 'imoresa
,roinanns”. Pamka 3untyBanHs. Myrtaris. MyTailis, 1[0 MOBUYMTH. 3amiHa (MiCCEHC-
MyTamis). MyTanis i3 3CyBOM paMKH. YHIBEPCAIbHICTH T'€HETHYHOTO KOJIY.
Po3mmdpyBaHHS reHETUYHOTO KONY.

Opranizaiiist Ta eKCIpecisi TeHOMY MPOKapIOTIB Ta €yKaplOTiB.

JJHK y mpokapior Ta B KiiTHHax eykapioT. KonpeHcauis, cdepoinanbHe
3akpyuyBanns J[IHK. CynepcnipanizoBana JJHK. Crabimizamist kommaktHux popm JJHK.
VnakoBka JIHK B kmiTMHax mnpokapioTiB Ta eykapioTiB. XpomatuH. Hykineocoma.
ConenoinonoaioHa CTpyKTypa KIITUHHOTO XPOMAaTUHY. XPOMOCOMHI CTPYKTYPHI OUTKH.

Oprasizaifiss TeHOMy MpOKapioTiB 1 eykapioTiB. CTpyKTypHHI TeH. Xpomocoma
MPOKApiOTiB: HE3aJIeXkKHI T'eHM, TPAHCKPUMIiHHI oauHuli, omeponu. Cneiicepna J[HK.
[Mnasmigu. Ilamiagpomu. MoOineHI eneMeHTH TeHomy. Tpancmo3oHu. OcoOauBOCTI
TeHOMY BIpYCIB, Kl ypakaioTh NpokapioTH. [lepexkpuBaHHsI reHiB. [HTpOHHO-EK30HHA
CTpyKTypa reHiB eykapioTiB. "HaamipuicTs" renomy. Hesanexui renu. ['enm, mio
noBToprotoThes. Knactepu reniB. CaremitHa JHK. T'enu BipyciB, $iki ypaxaroTh
eykapiotu. JJHK- ta PHK- BmicTHI Bipycu. XpoMocomu eykapioTiB. PiBHI CTpyKTypHOT
opranizauii xpomaruny. ['icronun. Hykmneocomu.

Perymsmist excnpecii reHiB y mnpokapioTiB. [Haykmiss cuHTE3y (QepMeHTIB.
Penpecop. Omepatop. Ilpomorop. Immykrtop. Pempecis. TpunrtodaHoBuil OMNEPOH.
Bapiauisg nosxunu Tpanckpunty. [lo3utuBHa perymsiis.

Perymsmist excmpecii TeHiB y eykapioTiB. Perynsmis Ha piBHI TpaHCKpPHUIIII.
[TocTpackpunuiitHa perymsmisa. Perymsmis Ha piBHI TpaHcmsiii. I[locTrpaHcsiiiina
peryssinis. Peryssiiist i3 10moMororw ropMoHiB.

Jlimiu 1 kap6oriapatu: CTpyKTypa i BIaCTUBOCTI.

KapOorigpatu. bymoBa mnpoctux 1ykpiB. D-tmoko3a. CrepeoizoMepusm.
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I'miko3uanuii 38’130k, Onirocaxapunu. [lomicaxapuau. [{ematono3a. Kpoxmans. ['mikores.
XituH. ['lanypoHoBa kucnota. [ 1iko3aMiHOTIIIKaHH.

Jlimau. Xupu. HacruueHi 1 HeHacHuyeH1 XUPHI KHUCIOTH, NMPUPOIHI, HE3aMiHHI
XKUpHI  kucinoTd. [mimepon.  Awmdimaruuni  minmian.  Crepoimu.  docdomimian.
Hermineponosi mimiau: Cdinrosun. Lepamia. Ilepedposunu. Dochocdinromimiam.
lManrmiozunu. [IpocTi minigu: cTepoinu 1 TEpIICHHU.

biomemOpanu: cTpyktypa, GyHKIII 1 MeMOpaHHUN TPAHCTIOPT.

[TnasmaTnyHa memOpaHa: pe3toMe (YHKINNA, Orasg CTPYKTypu. MemOpaHHI
moiay, noABIMHUN mimiaHud map. CnoHTaHHe (OpMyBaHHS MOJBIMHOIO mIapy
MeMOpaHHUMH JlimigaMu. MeMOpaHHa TEKyJiCTh 1 BIUIMB Ha HEl 3MiH KOMITO3HIIT JIITi/IiB.
AcuMeTpuYHE PO3MIIIEHHS JNMiAiB y moaBifiHoMy miapi. Mogens Davson- Daniel.
Pinunno-MO03aiuHa Moziens. MeMOpaHu y eJIeKTPOHHOMY MIKPOCKOTII.

MewmOpanni Oinku. PamioakTuBHE MIYEHHS y JOCHIKEHHI 1X Opl€eHTAIli.

binku iHTerpanbpHi, nepudepuyHi 1 3aKpiluieHl y jdimijgax. binku, mo pyxawoTbes y
JTinigHOMY MoABIMHOMY mapi. Bapiamii pyxiauBocTi MeMOpaHHUX OUIKIB. ACHMETpUYHA
opieHTallist MeMOpaHHux OukiB. CyOoaAMHUIN OUIKIB.

Tparcnopr uepes meMOpanu: nudysis, ocMoc, mpocta audy3is, MeMOpaHHHMA
tpancnopt. [lorpeda y eneprii. [Ipuckopena audysis 3aeIeKTPOXIMIYHUM T'PAJIIEHTOM.
Tpancnopt rmoko3u. binok Band3 - anionnuit oOminHuK. [oHHI KaHanmu sl Mallux
ioHIB. EHepris nmias axkTUBHOTO TpaHCHOPTY. TpaHCIOPT aMIHOKHCIOT 1 ITyKpiB.
MeMOpaHHi TIOTEHITIaTKA 1 HEpBOBI iMmynbcu. KiiTuHHA cTiHka OakTepiii. MemOpaHH
MITOXOHJIPIH.

Monekynspna 6ionorist JJHK-Bmicaux Ta PHK-BMicHUX BipyciB.

JIHK-BMicHiI Bipycu. MonekynspHa kommosuilis Bipycy. CripaibHi KarnCHIH.
Ikocaeapuuni kancuau. Cxnaani karncuad 0e3 oOosmoHku. CkiagHi Kancuaw 3
oOosionkoro. Ancopouis. IndikyBanns. Ilponuknenns BipycHoi JIHK. Tpanckpumiis i
perutikartisi. Tpancasis Bipycaoi MPHK. 36ipka koMoHEHTIB Bipycy.

PHK-BmicHi  Bipycu. MonekynsapHa  Kommo3ullis  Bipycy. Bipycm 13
IBOJIaHLIOroBoro 1 oaHonaHmtoroporo PHK. Indekuiiinuii  mpouec, perutikanis
PEOBIPYCIB, BIpyCy I'puIly, BipyCy TIOTIOHOBOi MO3aiKH, peTpOBIpYCiB.

Crtpykrypa pubdocom i 6iocuHTe3 OiNKA.

Tpancnsuiiinuii anapat kinituHu. [lekoayBanns. Axrtuauis TPHK. PuGocomu.
BbynoBa pubocomu, ¢i3uKo-XiMIiYHI BIACTUBOCTI pubdbocom. Jlucouiamis pudocom.
Pu6ocomansui PHK. Pubocomanbhi 6inku. Camockiaganas pyHKIIOHATEHOT prOOCOMHU.
Jinsuku 3B’s3yBaHHs Ha pubocomi. Ilomicoma abo momipubocoma. Acomiarniss MPHK 1
pubocom. Inpopmocomu. PHK-3B's13ytoui O611ku, iXHs poib y pyHkuionyBanHi MPHK.

Tpancnoptai PHK: BmactuBOCTI, mepBMHHA Ta TIPOCTOPOBA CTPYKTYypa.
Ananropna ¢ynkuis TPHK y nporneci tpancnsiii MPHK. Aminoanun-TPHK- cunrerasa:
ctpyktrypa 1 ¢ynkmii. [Ipobnema BmizHaBanHs TPHK. Kartanmituuauit mexanizm peaxirii
aMIiHOAIMITFOBAHHS.

Tpancnsanis reHeTnyHoro kopy. IHimiamis, eJoHTramis, TEpMiHaLisf. YTBOPEHHS
MENTUIHOTO 3B’s3Ky. TpaHciokailisg. TpaHchsiis y mpokapioTiB 1 eykapioTiB. PakTopu
TpaHcsIii. TOYHICTh 1 IBUAKICT TpaHCMiil. [TocTTpancusiiiina Moaudikaiis OUTKIB.

Metogu  monekymsapHoi  Oiomorii.  Texwmomorii  pexombinantHoi  JIHK.

BukopuctanHs MiKpOCKOMii A1 BUSBICHHS MOJEKYJ BCEPEAMHI KIITHH.

3abapsiieHHS cnieni(BIYHUX MOJIEKYJ 3 TONMOMOTOI0 OapBHMKIB. BusBIeHHS O1IKIB
Ta IHIIUX AQHTHTEHIB y KITHHI 3 JomomMoror aHTuTiin. Jlokamizamisi aKTHBHOCTI
cnenudiyHNX EH3UMIB y KIITHHAX 3 JIOMOMOTOK) [UTOXIMIYHHUX MPOIEIYP.
MikpockomiyHa aBTopaaiorpadis 1js BUSBICHHS B KJIITHHAX PaiOaKTUBHUX MOJIEKYI.
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Metonu Bi3yanizaiii OKpeMHUX MOJIEKYJ 3 JOMOMOTOI0 CKaHYHOUHMX- MPOOYIOUHMX
MikpockoniB. TyHenabHa MiIKpOCKoOIid. ATOMHO-CHJIOBA MiIKpockorid. Mikpockomis 3
BUKOPUCTAHHIM KOJIMBAaHb aTOMIB, MAaTHITHUX CHJI, CJICKTPOCTATHYHHUX CHII, crut van der
Waals, Tema, 3ByKy.

LentpudyryBanns 1 cyOkiiTHHHE (pakuitoBaHHd. Poib po3mipiB 1 T'yCTUHU
YaCTMHOK JUIS iX PO3JAUIEHHS MiJl 4Yac UeHTpUu@yryBaHHs. Po3mipu MosieKyn 1 opraHeni
KIITHH SK OCHOBHHMH (akTop iX pO3AUICHHS Y MIBUIKICHOMY IEHTpU(YTryBaHHI.
[3orycTrHHE UEHTpU(YTyBaHHS A PO3MALICHHS MOJEKYJI 1 OpraHen 3a TyCTHUHOIO.
HNudepenuiitne neHTpudyryBaHHs AJig pO3AUICHHS KIITUH Ha JIEPHY, MITOXOHAPIAIbHY,
MIKPOCOMAJIbHY Ta LIUTO30JIbHY (DpaKIlii KJIITUHHU.

Metonu JOCI1KEHHS MaKpOMOJIEKYII. VYnbTpaneHTpudyryBaHHs 1
CeMMEHTAalllifHa MOBEIIHKAa HYKJICTHOBUX KHUCJIOT. CrieKTpodoToMeTpis A BUSBICHHS
Ta BU3HAYEHHS KOHLEHTpalii HYKJIETHOBUX KHUCIOT 1 OuikiB. Bukopucranus
pazmioizoToniB. MideHHsI HYKJICTHOBUX KHUCJIOT Ta iX TiOpuauzariis. BuzHaueHHS BMICTYy
a30TUCTHX OCHOB 3a Temmeparyporo miasieHHs JHK. Buxopucranus antutin. Meton
MOHOKJIOHAJIbHUX aHTUTLA. Jliami3 Ta OCaKeHHS I PO3IIJICHHSA BEIUKHUX 1 MauX
MoJsieKyn. Bupinenns, ounctka 1 ¢pakuitoBaHHs OuikiB. CeKBeHyBaHHS OLJIKIB.
CenextuBHE oOcapkeHHS. Xpomarorpadis. PeHTreHocTpykTypHmii aHami3z. Meton
enexkTpodopedy. OuncTka 1 po3auieHHsT HykieiHOBUX kuciotT. Po3ainenns JIHK B remb-
enexTpodopesi.

KinonyBanns JIHK. Pectpukrazamii anamiz. XiMi4yHMH CHHTE3 1 caWT-
cupsiMoBaHMii MyTareHe3. Southern-Gmorinr. IlepeHic reHiB y KIITHUHH €yKapioTiB Ta
emMOpionu ccaBuiB. En3umartnuna ammmigikauis JIHK 3 gomomororo nonimepasHoi
naHIroroBoi peakilii. CekBeHyBaHHS HYKJIETHOBHX KUCIIOT.

19. ExoJoris.

Beryn no kypcy exonoris. Ilepenictopis exonorii. Enementu exosorii y Hayii
XVHI-VIX cr. 3nauenns pobit A. 'ymb6onsara, K.d. Pynwse, H.A. CeBepiiona.
Ponp Y. [lapBina y cranoBieHHi ekosorii. Buznauenns exonorii E. ['ekkenem. Po3BuTok
exosorii y 20-30 pp XX cr. [losiBa ysBiaenus mnpo 6iocdepy (B.H. Bepnaacwkmii).
@opmyBaHHs nomyisuidHoi  exosorii  (EnToH). 3apomkeHHs  TEOpeTHYHOi Ta
eKcrepuMeHTaNbHO1 ekonorii. CydyacHe BH3HAYCHHsS €KOJoTii Ta 11 3aBaaHb. MeToam
€KOJIOTIl: TIONIbOBI  CIIOCTEPEXKEHHS,  JIa0OpaTOpHI Ta TMOJBOBI  EKCIEPUMEHTH,
MaTeMaTUYHE MOJICITIOBAHHSI.

PiBHi opranizamii »KuBOi MaTepii, HaJOpraHi3MoBi O010JOTi4HI Ta OI1O0KOCHI
CUCTeMH: MOMyJIslii, yrpymnoBaHHs (0ioneHO3H), eKocucTemu, Oiocdepa. Exomoris sk
HayKa MpO HaJOpraHi3MoBil OiocuCTeMH, iX CTPYKTypy Ta (QyHKIioHyBaHHA. Micue
ekojorii B cucTeMi OloJOTiYHUX Hayk; ii 3B's3ku 3 Oioreorpadiero, ¢iziosoriero,
TeHETUKOIO, EBONIIOIIMHUM BUYEHHSM. EKonoris sk TeopeTndHa 0aza 3axoJliB O OXOPOHI
OPUPOIM Ta pAaliOHAIBHOMY BHUKOPHCTAHHIO TNPUPOAHUX pecypciB. CouianabHa
1HTEpIpeTallisi eKOJIOTTYHUX 3HaHb.

[TonsatTs cepemopuma. OcoOmMBOCTI (hOpMyBaHHS CepefOBUIINA. Y SBICHHS IPO
¢i13uKo-XiMiYHE CepeoBHILE ICHYBaHHs opraHi3MiB. OcoOIUBOCTI BOJAHOTO, IPYHTOBOTO
Ta TOBITPSIHOTO CEPEIOBHUIIIA.

Exosnoriune 3Ha4YeHHS OCHOBHHMX a0lOTHYHUX (DAKTOpIB: TeIjia, OCBITIEHHS,
BOJIOTOCTI, KOHIIEHTpAIlil OioreHHuX eneMeHTiB Tomo. CUTHAIbHE 3HAYCHHS a0i0THYHHX
¢dakTopiB. Mexi TONEpaHTHOCTI pi3HUX BUAIB. EBpiOiOHTHI Ta CTEHOOIOHTHI BHJIU.
Exonoriuna iHIUBIAyalbHICTh BUIIB.

Jlimityroui ¢akropu. IlpaBuno JliGixa. B3aemomis ekomoriuHux (axTopis.

Posmozin okpemMux BUIIB 1O TPAIIEHTY YMOB.
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3aranbHi ySBJICHHS Ta TMOHSITTS, BU3HAYCHHS TEPMIHY "MOMYJSIisA" B €KOJIOTIi Ta
reneturli. [lomymsmist SK €JIeMEeHT CHCTEMH BHIY Ta €JIeMEHT ekocucteMu. Dopmu
NONyNAIMHUX yrpynoBaHb. llomynsiiis SK OJMHUISL €BOJIOLII, YMpaBIiHHS Ta
O0lomoHiTOpUHTY. [IpakTHYHE 3HAYCHHS BUYSCHHS MMPO MOIMYJIALIIIO.

Crpykrypa mnomymsmii. lepapxiuHa, BIKOBa, cCTaTreBa, MPOCTOPOBA CTPYKTypa
MOMYJISAIN; PO3CENEHHS OpraHi3MiB Ta  MUDKIOMYJSILINHI  3B'A3KU.  XapakTep
IIPOCTOPOBOTO PO3MIIIEHHSI OCOOMH Ta Horo BUsBIEHHs. BumaakoBuil. piBHOMIpHUHN Ta
arperoBaHuii  po3moaia.  MexaHi3MH ~ TIATPUMaHHS  IPOCTOPOBOI  CTPYKTYPH.
TepuropianbHicTh. CKyITUeHHS TBAPUH Ta POCIUH, IPUYUHU 1X BUHUKHEHHS.

CTaTUCTHYHI XapaKTEPUCTUKH MOMYJALIi: YHUCENbHICTh, LIUIbHICTb. MeTonu
OIIIHKM YHCEJbHOCTI Ta MIIIBHOCTI MOMyJsIIii. JIuHaMiuHI XapaKTepUCTUKH TOMYJISIIII:
HapO/KYBaHICTb, CMEPTHICTb, WIBUIKICTh MONYJSALIKHOTO pocTy. Tabiuii Ta KpUBI
BIDKMBaHHA. BlOTMYHHMIT TOTEHIad, E€KCIOHEHIlalbHa Ta JIOTICTMYHA MOJIENl POCTY
monynsamiii. OcoONMMBOCTI JUHAMIKKA YHCEIBHOCTI MOMYJsii. [IukimiuHI KoJIMBaHHS
YHCENIbHOCTI.

CkJ1ajoBl KOMIIOHEHTH 0101I€HO3Y Ta OCHOBHI (haKTOpPH, SIKI 3a0€3MEUyI0Th MOTo
icHyBaHHs. Knacugikaiis eneMeHTIB YIpymnoBaHHS Ta KOHLEIMLIA €KOJIOTTYHOTO
JOMIHYBaHHS. BuaoBa pi3HOMaHITHICTb, SIK crieludivyHa XapaKTepHUCTUKA yrPyNOBaHHS.
[IpakTryHe 3HAYEHHS BUSHHS MPO yTPYIOBAHHS.

Tpodiuna, mpocTopoBa, BUI0BA, €KOJIOTIYHA CTPYKTYypa O1011eH03y. TakcoHOMIYHA
XapaKTepUCTUKa yrpynmoBaHHSA. BupoBa cTpykTypa yrpymoBaHb Ta crmocobu ii
BusBieHHA. KpaiioBuii edekr. [lonsaTTs exoTony. KoHueniist 610THYHOTO yrpyHOBaHHS.

[ToHATTS PO €KOJIOTIYHY Hilly; MOTEHIIHHA Ta peaji30BaHa €KOJOTriYHa Hilla.
JluHamika Oi01IEHO3Y, SIK pe3yJbTaT MIKBUIOBHX B3aeMoBimHOcHH. CyKiecii, eramu,
TanH. [HIUKaTHBHE 3HAYCHHS OpraHi3MiB.

CmiBBinHomeHHs noHATh "OioreorneHo3" (B.H. CykaueB) Ta "exocuctema" (A.
Tencni). bioreoneno3u sik xopoioriuni oguHuIili Oiocdepu. CkIamoBi KOMIOHEHTH
010reo1IeH03y Ta OCHOBHI (DaKTOpH, 5K 3a0€3MeuyloTh HOro iCHYBaHHS. 3aKOHOMiPHOCTI
icHyBaHHS exocucTeM. CTpyKTypa €eKOCHUCTEM, poJib B3aeMOAll ablOTHYHOIO Ta
010TUYHOTO KOMITOHEHTIB.

Tpodiuni piBHi. [lonsarrs TpodiuHoro maHmrora, TpodidHOI CTPYKTYypH
exocucteM. Tunosoris TpopiYHUX CXEM Yy pI3HOrO THUIy ekocucTteMmax. Brpatu eneprii
MIpU Mepexo/il 3 OJHOTO TpodiuHOTO PiBHA Ha Apyruil. Exonoriuna mipamiga. Ilipamina
Mac, Ynces Ta eHeprii.

[lepBuHHA MPOAYKIIisT — MPOAYKIisl aBTOTPO(PHUX OpraHi3MiB. 3HAUeHHS (OTO- Ta
XEeMOCUHTE3Y Yy (pyHKIIOHYBaHHI exkocucTeM. Uucrta Ta BajioBa Mpoaykiii. JlecTpykiis
OpraHiuHOl pe4oBHHH B ekocuctemi. biorpodu Ta camporpodu. 3aTpatu Ha AMXAHHS.
OcHOBHI METOAW OIIHKA MEPBHHHOI MponaykKuii. BropumHHa mnponykuis. Exororiuna
€(heKTUBHICTh €KOCUCTEM.

[Totik eHeprii B exocucTeMmax, e(eKTHBHICTh ekocucteM. CamoperymisiiiHi
nporecu B ekocucreMax. KiiMakcoBui CTaH €KOCHCTEMH. 3arajbHi NPUHIUIHN CTIHKOCTI
€KOCHCTEM, €KOJIOTTYHUHN pe3epB €KOCHCTEMH.

Busnauenns Oiocdepu Ta ii mex. Pons B.I.Bepnaacekoro y ¢opmyBanHi
Cy4acHOT'0 HaAyKOBOTO ysiBIIeHHs Tipo Oiochepy. CtpykTypa 6iocdepu. Po3moain KuTts y
6iocepi. biocdepa, sk enrHa eHEpreTHYHa CUCTEMa IIAHETAPHOTO MacITaly.

’KuBa peuoBuHa. ['eoximiuHa poOoTa XMBOI peuoBUHHM. EHepreTmunmii OanmaHc
Oiocepu. IloTenimiiina OiomoriuHa MPOAYKTUBHICTH 3emii. KpyrooOir BaIMBIIINX
XIMIYHUX eJIeMeHTIB y Oiochepi. AHTPOIIOTeHHUH BIUTMB Ha MPHUPOJIHI IUKIU OCHOBHUX
OioreHHux enemeHTiB. CTaOUIBHICTD OiochepH.
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XapuoBi pecypcu smoactBa. [IpobimemMu  xapuyBaHHS Ta  BUPOOHUIITBA
CLIBCHKOTOCTIOIAPCHKOT PO AyKIii. CTpaTerist ClIbChbKOTOCIIOIAPCHKOTO KOPUCTYBAHHS.

Knacuikaiis npuponHux pecypciB, OCOOIMBOCTI BHUKOPUCTAHHS Ta OXOPOHH
BUUYEPIHUX (BIAHOBHUX, BIAHOCHO BIJIHOBHHX, HEBI/IHOBHUX) Ta HEBUUEPITHUX PECYPCIB.
Exkonoriuna excrieptusa Ta ekojoriudi nacnoptu. Cy4acHi METOAM KOHTPOJIIO 3a SKICTIO
HaBKOJIMIIIHHOTO CEPEeJAOBUINA (MOHITOPHUHT).

Exonoriuna mosmituka. OXOopoHa NPUPOJU HA JAECPKABHOMY 1 MIKICPKABHOMY
piBHsX. [IpaBoBi actiekTH 0X0opoHHU Mpupoau. OpraHizaiiss OXOPOHH MPUPOAN B YKpaiHi.

OcoOauBOCTI OXOPOHM YHCTOTH AaTMOC(EpPHOTrO MOBITPs, BOJHHUX PECYPCIB,
IPYHTIB, POCIIMHHOTO Ta TBAapuWHHOTO cBITY. IlpupomooxoponHi konmenmii. OxopoHa
reHodonay. YepBona Kuura Ykpainu

VYpOanizauis Ta ii BIUIUB Ha Olocdepy. BruivB npoMHUCIOBOCTI Ta TpaHCIOPTY Ha
HABKOJIMIIIHE cepenoBuiie. 3a0pynHeHHs Oiocdeprn TOKCHYHUMU Ta PaiOaKTUBHUMU
pedoBuHamMu. OCHOBHI NUISIXM Mirparii Ta Hakonmu4eHHs y Oiocdepi pamioakKTHBHUX
130TOMIB Ta IHIIUX PEYOBHUH, SIKI HEOE3Me4Hl [ JIOJWHHU, TBapUH Ta POCIHUH.
HeGe3neka snepuux karactpod. YTumizaiis Ta 3HEIIKOKEHHS BiJIXO/IB.

[IpupoI00XOPOHHI TEPUTOPIi: OCHOBHI TNPUHLIMIKM BHUAUICHHS, OpraHizarliii ta
BUKOPUCTaHHS. 3aloOBiJIHUKY, 3aKa3HUKU, HAIlOHAJIbHI MApKW: BU3HAYEHHS, (QYHKIIII,
TUIU, OloJoriyHe, reorpadiuyHe Ta colialbHO-€KOHOMIYHE 3HadeHHs. CydacHHMH CTaH,
npoOiieMr 1 TMEPCHEeKTUBU HAallOHATBHOTO MpUpoIHOTO (oHAY YKpaiHu. 3amoBijiHI
Teputopii  3akapmarts  (perioHanbHi  0coOiuBOCTI). EKONOTiYHMN ~ MOHITOPUHT
3aMoBiIHUX TepUTOpii. OpraxizaniiiHO-NIPaBOBI OCHOBU BEJEHHS 3alOBIAHOI CIpPAaBH.
OCHOBH 3aIOBiTHOTO TOCIIOIAPIOBAHHSL.

BiamounHok HacejeHHs Ta 0XOpOHA MpUpoaAU. Poilb TpOMaZChKOTO €KOJIOTIYHOTO
pyXy B €KOJIOTiuHIA onTumizamii BupoOHuITBa. OXOpoHA NPUPOIU Ta PO3BUTOK
KyapTypu. EcTeTmuHuil acnexkt oxopoHu npupoaud. OXOpoHa OpUpOAM Ta IIKOJA.
OCHOBHI TOJIOKEHHSI €KOJIOTIYHOI Ta MPUPOJOOXOPOHHOI OCBITH Ha PI3HUX CTYIMEHSX
HaBYaHHS.

20. BiorexHoJ1orist

biorexnomnoris ta ii 6iomoriuni cuctemu. JIHK, PHK, cuaTe3 Ginka 1 TeXHOJIOTIA
pexkomOinaaTHuX JJHK.

[Ilo Take GioTexHomoris. [Ipenmer i 3amgadi GioTexHoOr1i. J[aBHS G10TEXHOIOTIS.
Icropis ogomamHenHs, pepMenToBaHoi ki 1 HaroiB. Kinacuuna 6iorexnonoriga. CydacHa
OiorexHonorisa. Panni mocmimxeHHs. Po3Butok kiituHHOI Teopii. Ponp Oioximii Ta
TeHETUKH Yy TOSACHEHHI KIITUHHUX @QyHkOid. Ilpupoma reny. MonekynspHo-
010TeXHOJIOTIYHa peBOJIoLis. BUHUKHEHHS MosekyispHoi OioTexHosorii. Ilpopus y
texnonorito pexomOinanTaoi JIHK I'epbepra boiiepa Tta Crenmi Koena: Bimkputts
pPECTpUKTa3 Ta IUIAa3MiJ JTO3BOJWIO KIOHYBaTH reHu. Komepuiamizamiss MONEKYISpHOL
oioTexnoJorii. Haaii 1 moOoroBaHHS.

biomoriuni cucremu B Giorexnonorii. [Ipokapiotu i eykapiotu. Escherichia coli,
Saccharomyces cerevisiae. KynbTypu KIIiTHH €yKapioTiB.

Crpykrypa JHK. Pemmikamis. PosmmudpoBka renetuunoi indgopmarii. PHK i
oimok. Tpancmsmis. Perymsimisi Tpanckpummii y Oakrepiil. Perymsmis Tpanckpummii y
€yKapioTiB.

Texnomnoriss pexombOinanTHux JIHK. Engonykmeasun Pectpukmii. Ilnazmimni
BekTopu. [lnasmigauii Bektop pBR322. Tpancdopmamis 1 moGip. [Hmi mra3miaHi
BekTopu. CTBOpEHHs 1 CKpUHIHT 0i0mioTeK. CTBOpeHHSI TeHOMHOI 010mi0Tekn. CKpUHIHT
3a OMOMOTOI0 Ti0opuau3anii. IMyHonoriunuii ckpuHiHT. CKPUHIHT 3a aKTHUBHICTIO OiJIKa.
KionyBaHHs CTPYKTYpHUX TE€HIB eyKapioTiB. BexkTopu nansi KIOHYBaHUS BEJIMKHUX
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¢parmentiB JIHK. Bextopu Ha ocHOBi OakTepiodara X.Kocmiau.BektopHi cuctemMu asis
KJIOHUpoBaHus ayxke Benukux ¢Gparmentis JHK. T'enetmuna tpanchopmaris
npokapiotis. [lepenic IHK B E. coli.Emexrponopanis. Kon'roraiisi.

Kiacudikariisi, Buam 3acToCyBaHHS 1 METOJM, BUKOPUCTOBYBaHI B 010TE€XHOJIOTII.
biorexHonorig 310poB's JIOJWHUA 1 TBAPUH. CGJ'ICKLIiH abo riopunna ninis. TexHonoris
"momimopdizmy HoBxkuHU ¢parMeHTa pecTpukili”. Po3poOka MeToNiB 11arHOCTUKHU
1H(EKIIIHIX 3aXBOpIOBaHb 1 reHeTHYHUX nopymeHb metogamu PCK. Buxopucranus
HOBUX PENpPOAYKTUBHUX TEXHOJIOTiM, HOBHMX BaKIMH, a TaKOX OakTepiaJibHUX 1
KIITUHHUX KYJIbTYp, 110 BHUPOOJAIOTH TOPMOHHU. J[i1arHOCTHMKA, HOB1 BaKIMHU 1 JIKH,
3apOJIKM, 3aIUIJIHEHHA 1M Vitro, BUKOPUCTAHHS TOPMOHY pOCTY (LUIAXOM MpUHOMY
npernapariB Yd TPaHCTEHE3y) AJIsA 301IbIIIEHHS HAI0IB MOJIOKA, JJIsi KOPMIiB 1 KOPMOBHX
no06aBok. TpaHCTeHHI TBAPUHU, KOHKO- MUIIIIY.

MOHOKJIOHAJIBHI aHTHUTLIA - JIIKYBaHHS XBOPOO, IIarHOCTHKA; JOCIIIKEHHS
Jlxxopmka Kroxiepa Ta I{ezapa Minmteiina.

XiMIYHHM CHHTE3, CeKBeHyBaHHs Ta amrntidikamis JJHK.

Ximiunuit cunte3 JJHK. dochopaminutauil MeTon. 3acTOCyBaHHS CUHTE30BaHUX
onironykieotuaiB. Cunres reHiB. CekBenyBanns JJHK. [Iune30kcHHYKICOTUIHUI METO
cexkBenyBanHsa JIHK. CexBenyBanus JIHK 3a monmomororo BekTopa Ha ocHOBI ¢ary M13.
[amn  metomu. [lpaiimep- omocepenkoBana mporyisiHka. [lomiMepa3Ha JaHLOroBa
peakiis. Oxepxkanns 3a ponomoro [IJIP k/IHK, mo BiamoBigaroTh KIHISIM MOJEKYI
MPHK. Cunres renis 3a goromororo ITJIP.

OnTumizanist excrpecii TeHiB, KIOHOBAHMX Yy CHCTeMaxX MpPOKapioTiB.
OpepxaHHsl peKOMOIHAHTHUX OUIKIB 13 JOTIOMOT'O0 €yKapiOTUYHUX CUCTEM.

Excripecist reHiB mpu ydacTi CUIBHUX PErylbOBaHUX MPOMOTOpiB. PerympoBani
npomMotopu. OnepkaHHS BEIUKHX KIUIBKOCTEH OlTKOBHX. BeamkomacmiTaOHI CHCTEMHU.
BuxopucTtanHus A ekcrnpecii IHIIUX MIKPOOPTaHi3MiB.

XuMmepHi Ouiku. PosmienieHHss xuMepHHX OUIKIB. 3aCTOCYBaHHS XUMEPHHX
OinkiB. BkitoueHHst OUIKIB y TOBepXHEBI cTpykTypu. OIHOCHPSIMOBAHE TaHIEMHE
po3TainyBaHHs reHiB. TpaHchsiiiiHi ekcripecyrodi Bekropu. Crabimizamist 6ikiB. Pict B
yMOBax HecTaul KHCHIO. 3aCTOCYBaHHS IITaMiB-TOCMOAApPiB 3 Je(MIIUTOM MPOTEiHA3.
bakrepianeuuii «remornoOiny». I[aTerpamis uyxopigHoi JIHK y xpomocomy xaszsina.
[TinBumierHs €()eKTUBHOCTI cekperlii. MeTaboruHe rnmepeBaHTaKeHHS.

Cuctemu excmpecii Sac. cerevisiae. Bexktopu mist Sac. cerevisiae. Ilpsma
excripecisi B Sac cerevisiae. Cekpelisi TeTepOJIOTMYHUX OUIKIB, CHHTE30BAHHMX S.
cerevisiae. [HII ApiXmKOBi cuctemMu ekcrpecii. CHHTE3 TOBEPXHEBOTO aHTUTEHY BipyCy
renatuty B.Cunrte3 Omuoro mizommmy C2. Cucremu excrpecii 3 BUKOPUCTaHHIM
KyJIbTYp KIITHH Komax. CHcTeMa eKCHpecylouuX BEKTOpPIB Ha OCHOBI OaKyJOBIPYCIB.
OpneprkaHHsl peKOMOIHAHTHUX OaKyJTOBHPYCIB.

CTBOpeHHSI YOBHMKOBOT'O BEKTOpa Ha OCHOBI OakynoBupyciB 1t E. coli 1 kimitun
KOMax.

Buninenns pekoMOiHaHTHOro OUIKa 3 KIITMH KOMax 3a JOMOMOTo ad(diHHOTO
3B'si3yBaHHA. EKcrmpecyroui BEKTOpU i poOOTH 3 KIITHHAMU ccaBiliB. CeleKTHBHI
MapkepHi reHu. Ekcripecist 1BOX KIIOHOBAaHUX T'€HIB B OJIHIN KIIITHHI CCaBIIAL.

CnpsimoBaHU# MyTareHe3 1 TeHHA 1H)XXEHepisl OIKIB.

CropsimoBanuii MmytareHe3: MeToau. OMIrOHYKICOTH I-CIPSIMOBAaHUI MyTareHes i3
Bukopuctanasm JIHK ¢ary M13.

OniroHyKJI€OTHA-CIPSIMOBAHUN MyTareHe3 i3 BUKopucTaHHsAM miasmianoi JIHK.
OJIIFOHyKJ'IeOTI/II[-CHpHMOBaHI/II/I myTarese3 13 BukopuctanHsMm [1JIP- ammmigikarii.
BumankoBuii MyTareHe3 i3 BHUKOPHUCTAHHSM «BHPODKEHUX»  OJITOHYKICOTHIHHX
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npaiiMepiB. BumankoBuii MmyTarenes i3 BUKOPUCTAaHHSMAHAJIOT1B HYKJICOTHU/IIB.

I'enHa iHxeHepis OUIKIB. YTBOPEHHS AOAATKOBUX AUCYIb(IIHUX 3B'S3KIB. 3aMiHa
acrmapariHy Ha 1HIII aMIHOKUCJIOTU. 3MEHIIEHHS YUCIIa BUIbHUX CYJIb(riIpUIbHUX TPYIL.
[linBumenHs (epMEHTaTHBHOI AKTHUBHOCTI. 3MiHa MOTpeOM (EepMEHTIB y MeTal-
kopakrtopax. 3MiHa cneuudiuHocTi (epmenty. IliaBuiieHHs cTaOUIBHOCTI 1
cneru@pigHoCTI (hEPMEHTY.

BukopucTtanus MikpoOiB Jj1s oJiep>KaHHS KOMEPIIHHUX TPOTYKTIB.

[TpomucioBa 0Gi0TEXHOJIOTIS: 3aCTOCYBAaHHS MIKPOOPTraHi3MiB B 3aJIEKHOCTI Bij
BUPOOHHULITBA PEKOMOIHAHTHUX BAaKILMH 1 JIIK, TAKUX SK 1HCYJIiH, TOPMOHHU POCTY ax A0
BUpOOHULTBA (epMEHTIB 1 cnenupiyHuX OUIKiB. ['éHeTWYHMI BIUIMB Ha LUISIXU
MeTaboJ1i3My MIKPOOPTaHI3MIB  J03BOJIsi€E  €(PEKTHBHO TMEPETBOPIOBATH  MAaJIOIIHHI
KUBWIbHI PEUYOBMHU Y BHCOKO BaXJIMB1 OUIKM 1 CHeliaJibHI XIMi4HI PEYOBUHHU.

[IpomucnoBuil cuHTe3 OUIKIB IpPH y4acTi PEKOMOIHAHTHMX MIKPOOpPTaHI3MiB.
JlikyBanbHi mpenapatd. Buminenns k/IHK iatepdeponiB. Iatepdheponu moaumHm —
MPOAYKTH TEHHOI imkeHepli. ['opMOH pocTy IOAWMHU, OJep)KaHUK METOJOM T'€HHOT
1HxeHepii. OnTuMizallisi TeHHO1 eKCIpecii.

®epmentu. JIHK-a3a 1. Anbrinar-niaza. MOHOKIOHAJIBHI aHTUTLIA SIK JIKAPCHKI
3acobu. CTpykTypa 1 QyHKIIT aHTUTLI. 3ano0iraHHs BIATOPTHEHHIO TPAHCIIAHTOBAHUX
opraniB. JlikyBasibHI pEYOBMHH, 3B’si3aHI 13 MOHOKJIOHAJPHUMH AHTHTLJIAMH.
MOHOKIOHANBHI aHTUTIIA TIOAUHA. ['10puaHI MOHOKIIOHATEHI aHTUTINIA JTFOAMHA 1 MHIITI.
BupoO6uuiirso antutia 3 fonomororo E.coli. JlikyBanbrizaco6u npotu BIJI.

Bakmunu. CyGoaunuuni BakuuHu. lIpoturepriernyni Bakuuuu. [IpoTu simrypHi
BakMHU. [IpoTuTyOepkynbo3Hi BakuuHU. llenTunHi BakuuHu. ['eHHa 1MyHI3alid.
Aten’rooBaHi BakuuHU. [IpoTuxonepHi BakiuHH. [IpoTHCcamTbMOHENTHO3HI BaKIIMHU.
[Iporuneitmmanio3Hi  BakiuHU. ,,Bekropni” BaknuHu. [IpoTHBIpyCHI BaKIMHU.
[IpotubakrepianbHi Bakiiuau. bakTepii sik cHCTeMH TOCTaBKU aHTUTEHIB.

Enponykineasu pecrpukuii. Mani 6ionoriuyni monekyiau. Cunre3 L- ackopOiHOBOI
kuciotd. CuHre3 iHauro. CuHTe3 aMiHOKuCHOT. CHHTE3 MHMTPUHOBOI Ta 1HIIUX
OpTraHiYHUX KUCJIOT.

AnTtu6iotukn. KioHyBaHHA reHiB OiocuHTe3y aHTHO10THKIB. CHHTE3 HOBHX
aHTHOioTHKIB. P03poOKa HOBUX METOJIB OJIEPKAHHS TOJIKETHJIHUX AaHTUOIOTHKIB.
BrockonanenHs BUpoOHUIITBA aHTUO10THKIB.

biomonimepu. CTBOpeHHs pekoMOiHaHTHOI Oakrtepii Xanthomonas campestris —
MPOAYIIEHTa KcaHTaHy. BujineHHs TeHIB OlocuHTe3y MenaHiHy. MikpoOHUN cuHTE3
TBApUHHOTO 01010JI1 Mepa 3 aAre3uBHUMHU BiIacTUBOCTAMHU. [Imactuk. Mikpobionoriunuit
CUHTE3 Kay4uyKy. MikpoOi0JIOTi4YHHI CHHTE3 MOJIT1APOKCUATKAHOATIB

Pict wmikpoopranizmiB. Ilepioguuna kyneTypa. IlepiomnuHa KynbTypa 13
nonaBaHHsIM  cyOctpary. HemepepBHa  kynbrypa. IligBumienHss — edeKkTUBHOCTI
dbepmenrtamii.  KyapTypu 13 BUCOKOIO  mIUibHICTIO.  biopeaktopu.  Tumosi
BeJIMKOMAacIITaOHI cucteMu QepmenTaii. J[BocTymiHyaTa (hepMeHTallis y TaHAEM HUX
epJIl(I)THI/IX 610peaKTopax JlBocTymiHyata (QepMeHTalis B OJHOMY peakTopi i3
MeXaHIYHUM nepemimyBaHasIM. [lepioguuna ¢pepmenTaris 1 pepMeHTallis i3 A0gaBaHHAM
cybctpaty. 30ip KIITHUH, iX pyHHYBaHHS, Jajblia 00poOka. Po3unHeHHs O1IKiB.

biorexHosoriyHMii mpouec SK Mpolec MHMPOKOMACIITAOHOTO BHUPOOHHUIITBA.
[IpocyHeHHss Ha pUHOK TPOIYKTY: HAyKOBO-AOCHiTHA JIadopaTopiss - TMiJIOTHE
BUPOOHMIITBO - TIPOMHUCIIOBA TEXHOJOTIA. B oMy pi3HHUI MiX "MUJIOTHUM 3aBOAOM" Ta
eKCIIEpUMEHTAIPHUM ~ BHPOOHUIITBOM Yy Tany3i Oiorexnosorii? FDA, EMEA,
HartionanpHa arenriisi 3 KOHTpoJto 3a sikicTio: Bumoru, GMP, GCP ta GLP. Baminaris
nporecy - '"y3akoHtoBaHHs". [IpoGiemu, KpUTHYHI A7 TPOCYBAHHSA MPOAYKTY

72



73

(MeauKaMeHTy) Ha PUHOK: HAQJIUIIOK JTA0OpaTOPHUX METOJIB, HEAOCTATHS KUIBKICTh
MPOMUCIIOBUX JOCTIJKEHb Ta TEXHOJOTIYHUX pPO3pOOOK, HEJOCTaTHS KUIBKICTh
CTparerii BUPOOHHMIITBA, MOTaHO CIUIAHOBAHUM MEPEHOC TEXHOJIOTII Ta HENPUWHATHUN
posmoxin  BiamoBimampHOCTi. Jocmimkenus Ta  po3pooku  (R&D). Crpareris
BupoOHUITBA. [lepeHoc TexHosorii. BiinoBialbHICTb.

[linoTHe BUPOOHUITBO SIK CTPYKTYpHAa OJIUHHULSA O10TEXHOJOTIYHOIO IMPOLECY.

CknaioBl 4acTUHHM 010TEXHOJIOTIT K BUPOOHUYOTO TIPOIIECY:
«BUIMAJKOBa» 1/1ed aBTOpa BUKOPHUCTOBYBAaTH pe3yJIbTaTH HAYKOBOTO AOCTIIKEHHS B
MpaKTULl a00 LUIECHPSIMOBAHUI MOIIYK TAKOi 171€i; MOUIYK CUPOBUHU a00 CTBOPEHHS
MPOIYIEHTY (SKIO CTBOPIOETHCS KIITHHHUA a00 TKaHWHHUW MPOIYICHT, TOMA€THCS
po3poOka MeETOJIB HOro OlOKYJIhTUBYBAHHS -010peakTOpH); J1aOOpaTOPHUN METO.
OJIEpKaHHA TPOIAYKTY 3 O10J0TIYHOTO 00'€KTa; ICIUTH JIAOOPATOPHUX 3pa3KiB Ha
TOKCHUYHICTb, O10JI0T1YHY aKTUBHICTb, CYMICHICTb 3 OIOJIOTIYHUM OpraHi3MoOM, SKHH, SIK
nependavaeTbes, OyJe BUKOPUCTOBYBATH MPOAYKT; MacIITaOyBaHHS METOY 3 Mia0opoM
HaWOIIBIIT MPUHHATHUX (SIKICHUX, (DIHAHCOBHUX 1 T.J.) TEXHOJIOTIYHUX YMOB 1 amaparis;
MIPOBEJICHHSI IMOMEpPEIHIX EKOHOMIYHUX pO3PAXYHKIB JOLJIBHOCTI BUPOOHUIITBA
NPONYKTY 3 ypaxyBaHHSIM IMOTPEOU pUHKY YM KPUTHYHOI HEoOXiaHOCTI - Short marketing;
CTBOPEHHSI TIJIOTHOI JiHIT Uil BIAMPAIbOBYBAaHHS TEXHOJIOTIl, pPO3POOKH METOIB
KOHTPOJIIO BHUPOOHMUTBA 1 SKOCTI, HApOOITKM NapTii mpenapary IJs BU3HAYEHHS
KiHIIeBOi (pOpMH MOr0 BUKOPUCTAHHS 1 MEIMKO- O10JOTIYHUX ICMIUTIB; MaTEHTYBaHHS 4d
po3pobka gokymeHranii «knowhow»; validation (omepskaHHsS HEOOXIIHOI JO3BIIBHOL
JOKYMEHTallli Ha BUPOOHUIITBO 1 BUKOPHUCTAHHS TMPOJYKTY); 3alydeHHs (IpoJax,
MapTHEPChKE BUKOPUCTAHHS 1 T.iH.) 1HBeCTHIi Ha 0a3i Oi3Hec-TUIaHy 13 TTOBHUM
MapKETUHTOM; CTBOPEHHS MPOMHUCIIOBOI JiHIT YA BUKOPHUCTAHHS YK€ HASBHOI MIIOTHOI
TiHIT A7 BUPOOHUIITBA MPOAYKTY HAa OCHOBI MOMEpPETHHO MPOBEACHOI peKiaMu 1
PO3pO0JIEHOTO TIIaHY MPOJAKY.

Poner mimorHux 3aBojiB. JlaGopatopHi MeTOauM Ta IIMPOKOMAcCIITaOHE
BUpoOHUIITBO. [IpuKkiaa 3 MeTogoM BUAUICHHS a-TPOMOIHY 3 IIa3MU KPOB1 JIFOJMHH:
"mepekuHyTH" po3poOieHuit JabopaTopHUll MeTon, "BY3bKi" eTamu, HeNpUHHATHI
etanu, TexHojoriunuii metos Expanded Bed Adsorption. 3agaui mupokoMacurabHOTO
BHPOOHUIITBA 3HAYHO BIJPI3HIIOTHCS BiJ 3aJ1au J1aOOpaTOpHUX MOCiTipKkeHHI. Kpurnani
MyHKTU: KUTBKICTh CHUPOBUHHU Ta MaTepiaiiB, BiATBOPIOBAHOCTI MPOIIECY, CKOPOUEHHS
yacy Ha BHpOOHUIITBO, 3HAYHE 3HIDKEHHS Ha TMEPIIMX JKe eTamax o0'eMiB marepiairy,
BUKOPHCTaHHS EHEpro3oepirarouoro oOJaJHaHHS, BIPOBA/HKCHHS 3 CaMOTO TOYATKY
METO/IIB, 110 3ar00iral0Th MOKIMBOMY 3a0pyIHEHHIO KiHIIEBOTO MPOIYKTY OaKTEpisMH i
BipycaMu Ta J03BOJISITH HPOBECTH Horo crepuiizamito. Kimrod m0 BU3HAYEHHS poii
MJIOTHOTO 3aBOJYy €IWHUA - pPO3YMIHHS TOTO, IO 1€ HE YIOCKOHAJeHa Bepcis
nabopaTopHOi YCTAaHOBKH, aje JICIO CIPOIIeHA BepCis KOMepIiiHOTO 3aBony. OCHOBHHIA
KpHUTEpiil s BUSHAYCHHSI YCIIXY MPOIIECy, SIKUH po3pOo0III€ThCS Ha MUIOTHOMY 3aBO/Ii, €
Te, M0 BH MOXE OYTH EKCTpamoJipoOBaHMM O€3MOCepeTHhO B MIMPOKOMACIITA0HE
BUpOOHUIITBO. B 1pbOMy ToNiirae ieojioriyHa pi3HUI MK "paasHCHKUM"
EKCIIEPUMEHTAIBHUM BUPOOHUIITBOM Ta "3axigHuUM" TUIOTHUM 3aBojaoM. [Ipomyktu
KPOKYIOTh Ha PUHOK BiJ JIOCHIJKEHHS Ta PO3pOOKH JI0 MUIOTHOTO 3aBOMAY, & BXE MOTIM
70 MHUpoKoMaciiTabHOro BUpoOHUIITBA. ChOTOAHI MUJIOTHUM 3aBOJI - 1€ OKpeMa raiy3b
0i3HECy B yChOMY CBITi.

Kopinna Bigminnicte JIIIT Bixg I13: 1. 13 moBwHEH 3aCHOBYBaTH YCHO CBOIO
poOOTy HAa MaKCUMaJbHO HAYKOMICTKHX TEXHOJIOTISIX, IO MPOTUCTOATH KOHKYPEHIT 1
NPUHOCATh TapHuid noxona. 2. II3 moBuHEH OyTH sSK MIHIMYM CaMOJOCTaTHIM, alie
Haiikpane - npubytkoBuM. 3. II3 moBuMHEH MaTH APYry, BUPOOHUYY MIJIOTHY JIHIIO IO
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BUITYCKY €KOHOMIYHO BHUT1IHOI'O KOHKYPEHTHOCIPOMOXKHOT'O MpernapaTy, HampaBIsiouu
J0X0 Ha (piHAHCYBAHHS HACTYHHOI pPO3pPOOJIIOBAIBHOI TEXHOJOIIT YW Tpenapary;
TEXHOJIOT1S Ha BUPOOHUYIN JIIHIT MOXe OyTH «3'TxmKkatouoo». 4. B ymMoBax puHKY, 10
po3BuBaeThes, 13 moBuHen Oytu iHTerpoBanuM B HJII a6o B BUpOOHHIITBO.

OcHoBHI mnpobnemu VYkpainu y po3BUTKY OiotexHosorii: 1. Iloku mnoBHa
BIJICYTHICTb SIKOi-HEOY/lb MPUNUHATHOI MPOTrpaMH PO3BUTKY O10TEXHOJIOTII. SIK HACHiI0K
IIbOTO, yTpaTa KOJIUCh MEepeAOBUX MO3UIH. 2. BiACYyTHICTE HEOOXIAHOI CTPYKTYPH IS
PO3BHUTKY HAyCOBHX pPO3po0OK 1 iXHBOI Komepiriamizamii. YKpaiHi HE0OXiJHI MiJIOTHI
nianmpuemctBa. 3. [IpakTHyHO MOBHA BiJICYTHICTH K YIPOMHCIOBOCTI, TaK 1 B aKaaeMisix
PO3YyMIHHSI TPABOBOI ¥ EKOHOMIYHOI 0a3u Komepuiai3alii HasBHUX pO3poOOK. 4.
Biacytnicts (HemoBHa) B VYkpaiHi ¢axiBmiB, IO MarOTh JOCBIA 1 3HAHHA IS
TpaHcepy Ja00paTOpHOTO METONY B
«Hi-tech» TexHomorizo.

Cramii po3poOKM TEXHOJOTIYHOTO TMpOIeCy BHUPOOHUIITBA MEIUKAMEHTY.
Po3poOka mporecy moTpedye OOpMYIIOBaHHS, HAKPECIEHHS Ta PO3BUTKY METOMIIB
BUPOOHUIITBA ISl TOTO, 00 '3MYyCHUTH" BCl MPOLIECH TIPAIIOBATH 3 BIATBOPEHHSIM yuaci.
['on0BHA pOJB MIKHAPOAHOI CHUCTEMM cepTHdikalii o0JagHaHHS Ta BUPOOHUKIB LIOTO
obnmamnanus 1SO: rapanTyBaHHsS 0e3mpoOJEeMHOr0 MacIITaOyBaHHS TPOIECY Bif
7a00paTOpPHOTO /0 TPOMHCIOBOr0. BUPOOHUIITBO: peyoBHMHA, IO € KIHIIEBUM
MPOJYKTOM, HAMpPABISETHCS BHUKIIOYHO JUISI MOJAJBIIMX JOCIIIKEHb Ta po3poloK, a
MOTIM I TECTyBaHHS TOKCHUYHOCTI Ha TBapHWHAX, MOTIM I KJIIHIYHUX BUIPOOYBaHb,
nmoynHaeTbcst CMP- BHpPOOHHIITBO, 1 BHUMOTH, IO MNPEI'SBISIOTh MPU KIIHIYHHX
BUNPOOYBaHHAX, MOBUHHI OyTH MepeHeceHl JO pexuMy BUPOOHHUITBA. TakuM YHHOM,
MIpH MIPOCYHEHH1 MPOAYKTY Ha PUHOK BUPOOHUK MOBUHEH HAJlaBaTh HoOro (MPOAYKT) s
peectpariii 00OB'S3KOBO 3 3apeecTpoBaHOi BHUPOOHWYOI MiHII (MIJOTHUH 3aBON).
Peectpaiisi mpoaykTy BiIOyBa€TbCcsl TIABKA Pa3oM 3 TEXHOJIOTITYHHUM IPOLECOM.
Amnanizu: pernamentytoui aokymeHtu ADA, EMEA Ta B VYkpaini. /lokymeHTaris:
BEJICHHS 3aIlMCiB, M0 O0OB'I3KOBO PEECTPYIOTHCS, JJIsi 3a0e3MeUYeHHs] rapaHTii BUCOKOI
SKOCTI TIporiecy BUpOOHHUITBa. OCOOJIMBO BaXKIMBE TIOJOKCHHS: BCI aHAJTITHYHI Ta
oOcnmyroByroui mpuiagd OOOB'SI3KOBO MaioTh OyTH 0OJNiajHaHl M[puiagamMu, 110
PEECTPYIOTH (3aMUCYIOTh) pe3yabTaTH BUMIPIOBaHb a00 MapaMeTpH poOOTH, 1 11l 3alHUCH €
HEBIJl'€MHOIO YaCTUHOIO JOoKyMeHTallii. HaBiTh HaliMeHIIa 3MiHAMpoIecy BUPOOHUIITBA
a00 o0yasHaHHS MOBUHHI MaTH J03BUI TEXHIYHOI pajy MiANPUEMCTBA, a BCl Tanepu Bif
3asiBM MaicTpa IieXy J0 pIlIeHHS pajau OyayTh HEBIT€MHUMHU YaCTHHAMHU 3arajibHOi
JIOKyMEHTAIT].

[ToeranmHa Ta cMHXpOHHA po3poOka TexHojorii. Pi3HoMaHITHI opmu opraHizarii
poboTr B ¢dapManeBTUMHOMY BHUPOOHMIITBI TP MOETarHii po3podii. HaltmpocTtimmii
METOJI: AOCTiAHHUIIPKA YCTAaHOBA, MUJIOTHUI 3aBOJ TAIIMPOKOMACIITAOHE BUPOOHUIITBO -
He3aIeXHl1 oprasizarii. s miel Mojies
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XapakTepHUM € TPHUCYTHICTH ab0 TMOCTYNOBE BUHHKHEHHS OaraTbox mpodiem:
JOCTIHUKY Ta 1HKEHEPH Ha MOYATKOBUX CTAAISIX PO3BUTKY NMPUNMAIOTh Takl pillIEHHS,
K1 B MafOyTHOMY MPU3BOJAATH O OCHOBHUX TEXHIYHMX MpoOJieM, a 3roJIoM i HeBlay.
[loeranHa oprasizanisgs 30cepe/KeHa Ha ONTUMI3alli dYacy pO3BHTKY, IOTIM Ha
BUPOOHHULITBI PEYOBUHU JUIsl TOKCUKOJOTIYHOIO TECTYBAaHHA, Aalll - HA ONTUMI3aii il
BUPOOHMIITBA JOCTaTHHOI KUIBKOCTI PEYOBHHH, IO HEOOXIMHE M KIHIYHUX
BUMPOOYBaHb, Ta HAMNPHUKIHII - Ha SK HAWIMBUAMIKA peecTpamii s MpOJaKy
MeauKaMeHTy Ha puHKYy. ®okycyBanHs 1077 e\ul085 Ha BUPOOHMIITBI: €MHA TPHYUHA
MOYaTKy pO3p0oOKU OyAb-SKOTO MPOIYKTY MOJISITae yToMy, 11100 KoMepIliani3yBaTH Horo B
MaioytHroMy. IlochimoBHa (CHHXpOHHA) po3poOka ab0 KOHKYPEHTHHH, CYIyTHIN
IHKUHIpUHT. [IOBHMI LMK PO3pOOKM MOBUHHUN OYTH CTPYKTYpPOBAaHUN TaKUM UYUHOM,
00 BpaxyBaTH BCl aCMEKTH TEXHOJIOTIYHOIO MpoIecy 13 camoro mnovarky. Koy mo
MOCIIITOBHOTO, CHHXPOHHOTO PO3BUTKY - IHTEHCHUBHUUN 3BOPOTHIM 3B'SI30K 1 Takuil ke
iH(popManiiftHnii moTik. 3abe3nedeHHs e(EeKTHUBHOrO 1H(POPMAIIHHOTO MOTOKY YacTo
BUMAara€ Oprasi3aliiHux 3MiH, [0 MOXYTbh Ha0yBaTH MHOXUHHHUX (DOPM 1 OXOILTIOBATH
JeK1JIbKa piBHIB cKIagHOCTIL: «[Ipsmuii KoHTakT»,«Co-pO3MILIEHHS,
«3B's13K0BUIY, «Komanna npoekTy», «Bropunanii KoHTaKT» ab0 «BinpsmkeHHs»,
«KomOinyBanHa wmetoniB». «Matpuusi». IcHye TiIbKM oOJIuMH crnocid  o0'enHatu
aKTUBHICTh PO3pO0JIIOBaUIB - €()EKTUBHE KEPYBaHHS MUIOTHUM 3aBOJOM, 1110 €HAHOUIbII
THYYKOIO YaCTHHOIO B OpraHizailii 610TexXHOJIOTii. Y CHHXPOHHOMY MiIXO/ll 10 PO3POOKHU
TEXHOJIOT1i MIJIOTHUN 3aBOJ] PO3TIIANAETHCS SIK OpraH KOOPJIWHYBAHHS, IO TOJETIIye
3BOPOTHUM 3B'SI30K MK rpynaMmu. KepiBHUK HIJIOTHOrO 3aBOAY NMOBUHHUMN NPUNWHATH Ha
cebe BIANMOBIJANBHICT, KEPIBHULTBA MPOEKTOM 1 OpPraHi3yBaTH B3a€EMOJII0 CBOIX
MPEICTaBHUKIB 3 IHIIMMU TpynaMd B MarpuyHoMmy ctuiai. Kpyrosa opranizaris:
3MIMCHEHHST TaKOro TIAXOAy MOXKE 3HAYHO 30UIbIIUTH €(EKTUBHICTh PO3POOKHU
npenapaty. Teopis (yHKIIOHYBaHHS MUJIOTHOTO 3aBOAY Oyne iICHYBaTH HE3aJIeKHO BiJl
TOTO, BU3HaHA BOHa (HOpManbHO B HamIii KpaiHi abo Hi. 3po3yMisio, MO Kpalie
BUKOPUCTOBYBATH TMUIOTHUHM 3aBOJi Ha mpoQeciiHOMY piBHI, HIXK JIO3BOJHUTH HOMY
(GYHKIIOHYBaTH CIIOHTAHHO, 0€3 HaJIeKHOTO KepyBaHHS.

Bionerpanariisi TOKCHYHUX CHOJYK 1 yTHIII3a1lisi 010MacH.

biorexHooris MikpoOiB - CUIbCBKOMY TOCIofapcTBy. Jlerpanaiiis KCeHOOIOTHKIB
3 JIOMOMOTOI0 MiKpoOiB. MeTtabomiuHi muisixu Olojaerpaaaiii KCeHOO10THKIB, CTBOPEHi
MeTOoJaMH F'eHHOI imkenepii. [lepenic mnasmia. 3MiHa reHiB.

bioTexHomnoriss HABKOMUIIHBOTO CEPEIOBHINA: TEXHOJOTIl 3aroTiBii KOMIIOCTY,
0oOpOOKM CTIYHMX BOJl, BUKOPUCTaHHS MIKpPOOpPraHi3MiB Yy TMpolecax MOJIMIICHHS
HaBKOJIUITHHOTO CEPEIOBHINA, OYMIICHHS BiJl «JIIKAPCHKOTO» 3a0pyIHEHHS, OYMIICHHS
CTIYHUX BOJI, OUMIIICHHS TIOBITPS 1 Ta3iB, IO BIAXOATH, 13 3aCTOCYBAHHSAM 010 1IHTPIB.

biopemenariist. BioBiTHOBIEHHS HABKOJIHUIIHBOTO CEPEIOBHUIIA - TPOOIEMH IPYHTY
1 TBepAMX BIAXO/IB, OUMIICHHS BOJM 1 IPYHTY, 3a0pyJHEHUX HA()TOBUMHU MPOAYKTAMHU.
bionerpanamiss mikpoopranizmamu. [loBHa Oiojerpanarisi - JETOKCHHKAIS IIISTXOM
MiHepati3ariii. Henosnua Jerpaaaris. [TonepemxeHHs
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3a0py/AHEHHS, 3aCTOCYBAaHHS HEIIKiUIMBUX MPOAYKTIB 1 mporeciB.O4nCTKa CTIYHUX BOJ.
XimiyHa aerpanania. Baxki metanu. BiqHOBIEHHS pOAIOYOCTI IPYHTY.

Buwnydyenns meraniB 1 HadTtH. BumimydeHHs wMiml Ta iHmmX MeraniB. JlyxHe
BUMHBAHHIM OakTepisiMU METAJIIB 3 pyJl, BAMUBAaHHS MiHEpaJIbHUX pyA, podotu Konmep
1 Xaitak no 6akrepii Tiobacillus ferrooxidans.

bioBuMuBaHHS pya 1 KOHIIEHTpATIB SK albTepHATUBHUN €HEpro30epirarouuit
BapiaHT. bioaGcopOiis 9u ocakeHHs MeTaniB. BurydeHHss HaQTH 13 cTapux pOIOBHIIL Ta
O1HUX ILIapiB.

BusiBneHHss 1 KOHTpoJib 3a0pyJHIOIOUMX PEYOBHH - OIOJIOTIYHI METOAU s
BUSIBIICHHSI BUIAJIKIB 3a0pyAHEHHs 1 0€3yNMUHHOTO KOHTPOIIO 3a0pYyIHIOIOUHUX PEUYOBUH:
MIJPAaxXyHOK KIJIbKOCTI BUJIB POCIWH, TBAPUH 1 MIKPOOPIaHi3MIB, MiIPaXyHOK 4YHCIIa
Oprasi3MiB, aHaji3 PiBHIB KUCHIO, METaHY M 1HIIMX CHOJYK y BOJII.

Meroau  Ol0JIOTIYHOTO  BHSIBJICHHS 3  BHKOPHCTaHHSAM  O10CEHCOpIB 1
IMYHOJIOTTYHHMX aHami3iB. OliHKa 0Jaronoaydus eKOCUCTEMHU.

Yrumnizamis kpoxmanio 1 1ykpiB. [IpomucioBe BUpoOHULITBO (PPYKTO3HU 1€TaHOIY,
MiABHUINEHHS Horo epextuBHOCTi. Zymomonas mobilis. Oneprkanus cuocy

Vrumizanis neinroiio3u. KoMIoHEHTH JTITHOLETIOIO3U. BUIIIEHHS I'eHIB IIETF0I031
y TPOKapioTiB 1 eyKapioTiB. MaHImymsmis Ueaoa03HUMH TeHamu. [lepcnexktuBu
BUPOOHHUIITBA €TAHOJTY 13 aMOP(HOI LET0I03H 3 AOMOMOTror0 APIKIKiB. [lanbHe.

Bi10K OJHOKTITHHHUX OpraHi3MiB.

Mikpooprani3Mu B CiJIbCBKOMY TOCIOAApCTBI. baktepii, 10 CTUMYIIOIOTH PICT
pocnuH. @ikcauig a3oTy. Hirporenaza. Komnonentu. ['eHHa iH)KeHepisi KiacTepy reHiB
HITPOreHAa3u.

Ipporenaza. Metaboumizm BojHIO. Moaudikallisi TeHiB TiporeHas. Y TBOPEHHS

Oynp004ok. KoHKkypeHist Mk Oynb00UKOBUMHU MIKpPOOAMH.

Maninynamii 13 TeHaMu yTBOpPeHHS Oynb0ouoK. BiokoHTponb maToreHHUX MiKpoOiB.
Cunepodopu. Antubiotukn. depMeHTH. YTBOPEHHS KPUCTATiB JIbOAY 1 aHTU]pI3HI
oinku. Jlia-minyc 6akTepii.

CTuMynsiist poCTy POCINH BUIBHOKUBYUUMHU OaKTEPisIMU.

MikpoOni mectuiuan. Tokcun Bacillus thuringiensis. Mexanizm  mii i
BUKOpHCTaHHS. [neHTHdiKaIist reHiB TokcuHiB. ['eHHa iHkeHepis reHiB TokcuHiB Bacillus
thuringiensis. bakymnoBipycu y Oilosnoriunomy KoHTposi. MexaHizm mii. Ilocunenus
O10KOHTPOJTIO 32 TOTIOMOTO0 T€HHOT 1HXKEHePii.

[Tpob6ioTuku Ta Mikpobionoriuxi fo6aBku. [IpenapaTi Ha OCHOBI KUBHUXMIKpPOOIB.

['enHa iHXeHepist pOCIMH: METOJIU 1 3aCTOCYBaHHS.

bioTrexHosoriss pociMH: KyJabTypa TKaHUH 1 MOJIEKYJspHA O10JIOTisI POCIUH.
Knituanaa teopis [lnaiinena (1838) i llIBanna (1839); HeoOMexeHMI PICT KOPEHEBOI
cucremu pociauH (1934) 1 writuH y kyneTypi (1939), a Takox opraHoreHes im yiiro
Vaiita, Pomxepa Kore 1 Ilbepa HoOko; BIIKpUTTS LMTOKHMHIHIB - Ba)XJIMBa BiXa B
po3pooIIi METO/IiB perenepartii pOCIIMH 3
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KyJIbTUBOBaHMX KiiTHH, BuaiieHHs (1960) i 3murtsa npotorutactiB pociuuau (1970),
perenepanis pociauH 3 HUX (1971); BUpOOHMUTBO TariOifHUX POCIMH 3 KYJIbTypHU
nuibHuKa (1964) 1, mi3Hime, 3 MIKPOCIOp; MIOHEPChKI JOCTipkeHHss ApMiHa bpayHa
(1941) 3 BEHKOpHCTaHHSM MPHPOIHOTO IPYHTOBOTO BEKTOPY JUIA 3MiHU pociuH (1984),
MeToau Oioiizicy, pospoOneni Cendopmom (1988) nmns Tpancdhopmarii pociuH -
OJIepKaHHS OLTBIITOCTI TPAHCTEHHUX POCIIHH.

['enna imkeHepis pociaud: Metomosoris. Tpanchopmaris pociaun Ti-mu1a3migoro i3
Agrobacterium tumefaciens. BektopHi cuctemu Ha ocHOBI Tli- ta3mia. DizuyHi METOIU
MEPEeHOCY T'eHIB y pocCiMHHI KIiTHHU. BomOapayBanus mikpouactuakamu (biolistics).
3acTocyBaHHSI pENOPTEPHUX T'eHIB NpU TpaHcopMallii KIITOK pociuH. ExcrepuMeHTH
M0 eKcrpecli YyKOPIIHUX TEHIB Yy POCIMHAX. BUIIEHHS pI3HUX MNPOMOTOPIB 1 iXHE
BUKOpucTaHHs. BBenenns wuyyxopinnux reHiB y JIHK xnopomnacty. OpnepkanHs
TPAHCTEHHUX POCIIHH, IO HEMICTATh MAPKEPHUX T'eHIB

['enna iHXeHepis pOCIIHH: 3aCTOCYBaHHs. BUBeIeHHS pOCIHH, CTIKHUX 1O KOMax-
IIKITHUKIB, Bipycam 1 repOinuaam. PociuHu, CTidiki 10 KOMax-IIKIAHHMKIB. Pociunu,
CTiMK1 110 BipyciB. Pocnunm, cTiviki g0 repOinuaiB. Pociunau, cTiiiki 70 GiTOmaTOreHHUX
rpubiB 1 Oaktepiid. Onep>kaHHA POCIWH, IO MPOTUCTOSTH HECHPHUSTIUBUM BIUIHBAM 1
crapinHto. OxucHuii ctpec. ConpoBuii crpec. Jlo3piBanHs 1IoaiB. 3MiHa 3a0apBiICHHS
KBITOK. 3MiHa Xap4oBOi LIHHOCTI pociuH. AMiHOKHCIOTH. Jlimiau. 3MiHa cmaky 1
30BHIITHBOTO BUTJISAY TUIOIB. 3MiHA 30BHINIHBOTO BUTIIAMY. 3MiHA cMaKy. PociuHm sk
OiopeakTopu. AHTHTIA. [TomiMepu. UykopiaHi OLIKH, IO aKyMYJIIOIOTHCS Y HACiHHI.

TpancrenHi TBapuHu

TpancrenHi Muuii: Meroaoioris. BukopuctanHs peTpoBipyCHUX BEKTOpiB. MeTon
Mmikpoin'exuiin JIHK. Bukopucranas wmonudikoBaHux emOpiOHATIBHUX CTOBOYpPHHX
kmiTiH. KIIOHYBaHHS 3a JOMOMOTOI0 TepeHocy sjapa. llepeHoc reHiB3a JOMOMOTOIO
HTYYHUX JAPDKIPKOBUX XPOMOCOM. TpaHCT€HHI MHUII: 3acTOCyBaHHS. TpaHCreHHa
BeNMKa porara xyaoba. TpaHcreHHi BiBIli, KO3U 1 CBUHI. TpaHCTeHHI nTaxu. TpaHCTeHHI
puoH.

Meauuna OlotexHosoris. MounekynasipHa J11arHOCTHKAa. 3aKOHOJABCTBO 1
010TEeXHOJIOT141.

Jlroncekuii  renom. ILlimi mpoekty reHomy monuHu. KapTu reHeTHYHOro
3ueruieHHs. Mapkepu noniMopduoi JITHK. ®@i3uuni kaptu. STS-aingaku. [Hrerpamist kapT
TeHETUYHOTO 3B’ sI3yBaHHA 1 (izuyHuX KapT. [Iporpec y po3mm@poBIii TeHOMY JIOJWHHU.
CexBenyBanus JIHK mrogman. ETuuni, neranpHiTa COlianbHI aCIEKTH.

'enHa Tepamist €X VIiv0o. Ta in Vivo. BipycHi cHCTeMH JOCTaBKH TEHIB.
PerpoBupycHi  BekTopu.  AJEHOBIpYCHI  BeKTOopu.  Bekrtopu  Ha  OCHOBI
aJICHOACCOIIIIOBaHMX BipYCiB.

BexTopu Ha 0CHOBI Bipycy mpocToro repriecy. HeBipycHi CUCTEMU JTOCTaBKUTEHIB.
AKTHBallisl TONEpeIHUKa JIKapChkoi pedoBUHU («rpodiiku»). Jlikapceki 3aco0u  Ha
OCHOBI omironykneoruaiB. CuHTe3 «aHTHceHc» MPHK in  vivo.

«AHTHCEHCY» OJIITOHYKIJICOTHIN SIK JIIKApChKi 3aco0u. OIIroOHYKICOTH/IN, IO 3B'SI3YFOTHCS
3 OUIKaMu: aHTHTPOMOIHOBHMM amTamep. Pubo3umu SK JTiKapchKi
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3acoOu. Kopekirist reHeTHYHHX 1e(DEKTIB 3a JOITOMOTOIO OJITOHYKJICOTH/IIB.

Metonu  iMyHOnmiarHOCTUKM.  DepMeHTHUH  IMyHOCOPOEGHTHHUH  aHami3.
MOHOKIOHAJIBHI aHTHUTIA. YTBOPEHHS 1 BiAOip TiOpuaHUX KMTHH. [neHTHdikamis
riOpUIHUX KIITUHHUX JIIHIN, K1 J€KPETYIOTh CHEU(IYH] AHTUTLIIA.

Cucremn JIHK-niarnoctuku. I'iOpuaumzamiiini 30Hau. [liarHocTuka manspii.
Busisnennst Trypanosoma cruzi. HepamgioakTuBHi MeToau BUsiBIeHHS. ['eHOM Ha
nakTuiockomis.  BuxopucranHs — momiMopduux — JIHK-mapkepiB.  MomekynspHa
TIarHOCTUKAa TEHETUYHUX 3axBOproBaHb. CepnoBUIHOKIITHHHA aHeMis. Meton
[IJIP/JIO3. T'eHoTunyBaHHS 13 BUKOPHUCTAHHIM (DIyOpPECHEHTHO-MIYEHUX HpaiiMepiB
[TJIP. MyTarii y pi3HUX AUISTHKAaxX OJHOTO TeHY.

bioOe3neka sk momiTMKa 1 METOAM JMJis TapaHTyBaHHS O€3MEYHOro JUIst
HABKOJIMITHHOTO CEPEIOBHUINA 3acTOCyBaHHA OioTexHoiyorii. CucreMa HaIllOHAIBHOI
OlosoriuHOi Oe3meku Mo BUPOOHMITBY 1 BHAUICHHIO T€HETHYHO 3MIHECHUX OpraHi3MiB.
Bumorn OGiosnoriunoi Oesmeku. EBoIONiS TONITHKKA KOHTPOJIK B KpaiHax, IO
HarpoMaJuiyd HaOUIBIIMKI JOCBIJ Y BIAHOIICHHI MPOAYKTIB O10TEXHOJIOTII: TUPEKTUBU
Hamionansnoro inctutryty 3mopoB's CIIIA. 3a0e3nedyeHHss NpUAaTHUX MEXaHI3MIB
KOHTpoJTrO. Jlopeunuii po3rsia 61010rigHOi Oe3MeKu: pu3ukH, MPUOYTOK, ePEeKTUBHICTS,
MIOIIUPEHHS YHM PO30CEPE/HKEHHS TPAHCTEHHUX OPTaHi3MiB, YMHUPAHHS TPaHCTCHHHX
OpraHi3MiB B HaBKOJHUIIHIM cepenoBulll. [loCTiOBHICTh OLIHKA PUBUKY IS
TPAHCTEHHOTO OpPraHi3My - BU3HAYCHHs HeOe3MeKH; OIiHKa MaciTady 1 CHIIM MOKIIMBOTO
He0aXaHOTO BIUIMBY; OIlIHKA IMOBIPHOCTI; pO3paxyHOK PU3HUKY; OIlIHKA PU3HUKY.

CycriiibHe CHOPUWHATTS/AYMKa - BaXXJIMBa CKJIagoBa B Iepenayl TEXHOJOTii 3
nabopatopii Ha MOJbOBI ICHUTH 1 CrIOKKUBady. BIiMB cycniapHOI AYMKH Ha MpOLECH, 110
BXOJIATh Yy PO3pPOOKY NPOAYKTY, 1 B IHII[IIOBaHHI HAaJEXHOI MPAKTUKU PO3POOOK s
nocaimkeHHs. [lominmenHs po3yMiHHS TPOMAJICBKICTIO HOBUX MIAXOIB: O3HAHOMIICHHS
31 3BiTOM Mo Oe3neni, 3a0e3nedeHHs iHGopMalieo ocid, Mo (OPMYIOTh CYCHIIBHY
IYMKYy, po3poOka e¢deKTUBHUX OIOTEXHOJOTIYHMX TMPOJYKTIB, HasBHA TEXHIYHA
JIOCKOHAJIICTh 1 MOJaibllie YAOCKOHaJIeHHS. ['0JJOBHMM NUTaHHSIM € MUTaHHS MPO Te,
SIKUH PU3WK BUIIPABIOBYE SKi IMEpPEBaru: €TUYHE PO3YMIHHS W aJbTEPHATHBHI NUISXU B
PO3BHUTKY TEXHOJIOTI].

[IpaBa Ha iHTENEKTyaJIbHY BJACHICTH - 00JACTh 3aKOHOJ/ABCTBA, IO CTOCYETHCS
MATEHTIB, aBTOPCHKUX IIpaB, TOPTOBHX MAapOK, TOPrOBHUX CEKPETIB 1 3aXHUCTy BHJIIB.
CtuMynrOBaHHSI MICIIEBHX 1HHOBAIIiH, CIIBPOOITHUIITBO CYCHUTHHOTO 1 1HIUBITYyalbHOTO
CEKTOPIB, 3aJlyueHHS 1HBECTHULIN 13 3aKOPJOHHMX KpaiH, 4iTKa HalliOHaJbHA TONITHKA,
KOHTPOJIb 1 PO3YMiHHSA TMpaB Ha IHTENEKTyaJlbHY BIJIACHICTh. 3aXWCT TIpaB Ha
IHTENIEKTyaabHy BJIACHICTh: KOPOTKHMH Ta BEIUKUH TEPMIHM 3aXUCTy. 3axuCT IS
(apMaleBTHYHUX TpemnapaTiB 1 MpOrpaMHOro 3a0e3MedeHHs, 3a0XO4YEeHHA Neperadi
TEXHOJIOT1H 1 CIIBPOOITHUITBO13 3aKOPJJOHHUMHU KOMITaHISIMU.

OpicHTOBHUM NepeJaiK NUTAHL

Teopis eBoJtoiii.

EBomomiitne Buenns XK. b. Jlamapka.

EBomomiitne Buenns Y. Jlapsina.

Po3BUTOK €BOTIONIMHUX BUCHD B MiCIIA1apBIHIBCHKUIN TIEPIOI.

Opraniuna eBosonis sk 00'ekTuBHUHN nporiec. OpraHizamis KUTTS 1 HOro OCHOBHI

XapaKTEPUCTUKH.

5. Cucremuicte 1 oprasizoBaHicTb XHUTTA. OCHOBHI piBHI Oprasizamii XWTTS:
MOJICKYJIIPHO-TEHETUYHUHN, OHTOTCHETUYHHUH, MOMYJISAIIHHO-BUAOBHM,  0i0-
TeOCHO-THYHUI; OCHOBHI KpHTepii iX BHIIJICHHSA, B3a€MO3B'SI30K 1 CIHIBBiJI-
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HOILIEHHS MK HUMH.

6. OcHOBHI pucH i eTamd €BONIOLII XUTTS Ha 3emii. 3arajbHi BiZOMOCTI IIPO
TE€OXPOHOJIOT1I0 3eMIIl

7. OCHOBHI METOIM BHBYEHHS €BOJIOIIMHOIO Mpoiecy. MeToa MajieoHTONOriI,
6ioreorpadii, mopdosorii; eMOp10JIOTii, CHCTEMAaTUKH, TEHETUKH, MOJIEKY- JIIPHOT
O1oJo0rii, ¢131050r1i, 610X1MIi Ta IHIIMX HAYK.

8. BueHHS PO MiKpOEBOIIIOLI0. BUHUKHEHHS BYEHHS PO MiKPOEBOJIIOLIIIO.

9. MNomynsmis Sk ejgeMeHTapHa OAWHHIS eBoJromii. OCHOBHI XapaKTEPUCTHKH
MOMYJIAIIN K €KOJIOTO-TEHETUYHOT CUCTEMHU.

10.I'enetnuni OCHOBH €BONIOLII: MIiHJIMBICTH - TIEHOTHIOBA 1 IIApaTUIOBA SK
eJIeMEHTapHUH EBOTIOLIMHUI MaTepial.

11 .Myraniiiauii npouec i KoMOIiHATOpPHKAa Ta IX pOjb B €BOJIOLIL.

12.Ilpuponuuii 106ip gK pyuriiiHa 1 COPSAMOBYIOYA CHJIA €BOJIOLII.

13.BuHukHeHHsT afanTaiiid sK pe3ynbTaT Ail OPUPOTHOTO J000DpYy.

14.ITpobremu MakpoeBoTrOIlli. EBOMIONISI OHTOTEHERY.

15. [IpoGiemMu MakpoeBOJIOITT. EBOIIOITISI OHTOTEHE3Y.

16. EBomroriitiamii mpomuec. [lomsartss mporpecy i1 #oro xkpurepii. Kmacudikamis
HaIPSIMKIB MPOTPECY.

17.TloxomKeHHS 1 €BOJIFOLIS JIFOIUHHA.

18.3HaueHHs €BOMIOIIMHOTO BYe€HHS. METOMOJOTIYHE 1 CBITOIVIAAHE 3HAYECHHS
€BOJIIOLIITHOTO BUEHHS.

boranika.
1. OcHOBHM HOMEHKJIATYPH BOJOPOCTEM, IPUOIB Ta BUILIMX POCIIHH.
2. 3aragpHa XapakTepUCTHKa rpuOiB. Pi3HOMaHITHICTH IpuOiB Ha pPiBHI Big-IiiB.

3. OcHOBHi exoyoriuni rpymu TpubiB: canporpodu (IPYHTOBI TpUOM Ta KCHIO-
Tpohu), mapa3uTH (BHYTPIIHbOKIITUHHI Ta BHYTPIILIHBOTKAHWHHI, Tpubu (iTo- Ta
300MaTOreHHl, MiKOQiabHI TpubHM), cuMOioTpodu (MIKOpPH30- YTBOPIOKOUI,
JIXEHI30BaH1 TpUOH).

4. 3aranpHa xXapakTepucTHKa Bogopocteil. Cucrema BimminiB Bogopocreil. IToHSTTS
PO BOAOPOCTI Ta iX 010XIMIUHY, IUTOJOTTYHY Ta MOP(OJIOTIYHY PI3HOMAHITHICTb.

5. OcobmuBocTi Oy10BU KIITHH Y BojopocTeit. [IpokapioTHuHHil Ta €BKAPiOTH- YHHI
Tu1aHu Oy/0BH, 1X CHIIBbHI Ta BIIMIHHI PUCH.

6. PO3MHOXCHHSI BOJOPOCTEHl — BereTaTHBHE (BEreTATHBHHM MMOIT  KIIITHH,
(dbparMeHTallis TajJoMiB Ta KOJIOHIHM, BUBIAKOBI OpyHBKH), HEcTaTeBe (300CIOpH,
arIaHOCIIOpH, MOHOCIIOPH, TETPACIOpH), CTaTeBe (XoJoramisi Ta KOH'foraris, i30-
reTepo-, 0oramisi; aBToramis).

7. OcHOBH cuCTeMaTHKd BomopocTeil. OCHOBHI TaKCOHOMIYHI O3HAKH, IO BH-
KOPHUCTOBYIOTHCS MPU MOJI1I1 BOJOPOCTEN Ha BIAALIH.

8. JlumaiiHuku. 3arajbHe YSABICHHS PO JIUIIAHHUKH.

9. Mopdosorist sk Hayka TPO 3aKOHOMIPHOCTI (DOPMOTBOPEHHS Y POCIIHH.
BuHukHEHHS OpraHiB i TKAHUH.

10.Kopiup, #oro ¢yHkiii Ta OymoBa. TuIM KOPEHIB Ta KOPEHEBHUX CHCTEM.

11.Kopiup, #oro ¢ynkiii Ta OymoBa. Tumm KOpEeHIB Ta KOPEHEBHUX CHCTEM.

12.Hacinauit 3agatok. Meracnmopo- Ta mMerarameToreHe3. 3amuiieHHs 1 3arui-
IHEeHHA y pociuH. DopMyBaHHS 3apo/iKa Ta €HIOCIIEPMY.

13. Iuxin po3BUTKY BUILUX CHOPOBUX POCIIUH.

14.Bignin Moxomnoni6ui (Bryophyta): micie B cuctemi, XapakTepHi 3HAKH, Kia-
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cuikallisi, OCHOBHI MMPEICTABHUKU.

15.Bigninu Ilnaynononioni (Lycopodiophyta), Ilcunoromonioni (Psilotophyta) Ta
Xsomenoaioui (Equisetophyta).

16.Bignin  XBomemoxioui  (Equisetophyta):  wmiciie B cucTemi, XapakTepHi
O3HaKH, KJ1acu(ikallisi, OCHOBHI Cy4acHi MPEJACTaBHUKHU Ta iX NOIMIUPEHHS.

17.Bignin [lamoporemonioui (Polypodiophyta): wmiciie B cuctemi, XapakTepHi
03HaKH, K1acu(ikailis, OCHOBHI Cy4acH1 IPEeJACTaBHUKH Ta 1X MOIIMPEHHS.

18.Bigmin T'onmonacinnai (Pinophyta). Micne B cucTemi, xapakTepHi O3HAKH, Kja-
cuikailisi, OCHOBHI Cy4yacH1 IPEICTaBHUKH Ta iX MOLIUPEHHS.

19.Bignin IlokpuToHaciHHI: 3aranbHa XapaKTEpPHCTUKA, pHCH OyIOBH, pi-
3HOMaHITHICTb, TUIACTUYHICTh, YUCEIBHICTh Ta MOMIMPEHHS.

20. 0ymoBH 10 pi3HOMAHITHUX ar¢HTIB IMOIIHPEHHS.

21.TloxomKeHHsT MOKPUTOHACIHHMX. Yac 1 Miclle BUHUKHCHHS KBITKOBHX
POCIIMH: TIMOTE3H 1 (haKTH.

22.Tlomin xBiTKOBMX Ha jaBa kiacu: JIBomonbHi (Magnoliopsida) ta OmHomonbHI
(Liliopsida), ocHOBHI BiIMiHHOCTi Mi’K HHUMH.

23. XapaKTepuCcTHKa OCHOBHUX POJWH MOKPUTOHACIHHUX.

3o0J10ri1.

PizHoMaHITHICTE TBapuH. PoJib TBapuH y MPUPOII ¥ TOCTIOAPCTBI JIFOIUHH.

2. 3arajbHa XapaKTepUCTHKA apcTBa TBapwHU. [IOJOXKEHHS TBApUH Yy CHCTEMI

OpraHiuyHOTIO CBITY.

KononianeHicTh Ta i1 popmu y oiHO- Ta 6araTOKIITHHHUX TBapHH.

Metamepis Ta ii TunM y TBapuH. Opranu Ta CHCTEMH OpTaHiB.

[ToHSTTS PO 3apOAKOBI JIMCTKH, TICTO- Ta OpraHoreHes. JKUTTeBUN UK TaHOTO

TUMH Y TBAPHUH.

6. TIoHSATTS PO 3apOJIKOBI JIMCTKH, IiCTO- Ta opraHoreHes. JXUTTEBUil UK Talioro
TUIH Y TBapHUH.

/. Po3MHOKEHHS Ta cTaTeBHii mporiec. JKUTTeBi Ta simepHi UKIIN IPOTUCTIB.

8. Po3MHOKEHHs Ta cTaTeBHil mporiec. JXUTTeBI Ta sjepHi UKIM IPOTUCTIB.

9. Tun I'yokwm (Spongia). 3aranpHa xapakrepuctuka. OCHOBHI 0COOIMBOCTI OY-10BH
Ta KUTTETISITLHOCTI TYOOK.

10.Tun Kumxkosonopoxxuuuui  (Coelenterata).  3arambHa  XapaKkTPUCTHKA.
OcHOBHI 0cOOJMMBOCTI Oy0BH Ta MPOIIECIB KUTTEAISTLHOCTI.

11.Tun Pe6pomnasu (Ctenophora). 3aransHa xapakrepuctuka. OcoOGIuBOCTI Oy10BH
Ta MPOIIECIB KUTTEMISTBLHOCTI.

12.Tun Inocki uepsu (Platyhelminthes). 3aransHa xapaktepuctuka. Ocobii- BOCTI
OyZI0BH Ta MIPOIIECIB KUTTEMISIIBHOCTI.

13.Tun Hemeprunu (Nemertea). 3aranbHa xapaktepuctuka. Croci® >KUTTS Ta
0COOJIMBOCTI MOIIUPEHHS.

14.Tun Yepesosiituacti, ab6o [actporpuxu (Gastrotricha). 3arampHa xapakre-
puctuka. Crioci0 KHUTTS Ta OCOOIUBOCTI MOMIUPEHHS.

15.Tun Hemaronu (Nematoda). 3aransna xapakrepuctuka. Oco0auBocTi O0y- J0BU Ta
MPOILIECIB KUTTEAISTBHOCTI.

16.Tun Konoseprtku (Rotifera). 3arampaa xapakrepuctuka. OcobnuBocti Oy- 10BH,
PO3BUTKY Ta MPOIIECIB KUTTEMISUIBHOCTI. 3AaTHICTh IEPEHOCUTH HE- CIPUSTIHBI
YMOBH ICHYBaHHs. 3HaU€HHS KOJIOBEPTOK B €KOCHUCTEMaX.

17.Tun Ckpebnsaku (Acanthocephales). 3aransHa xapakrepuctuka. Ocobiam- BOCTi
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OyZI0BH, PO3BUTKY Ta MPOLECIB KUTTEIISIIBHOCTI; )XUTTEBI MUKIU. ['ociomapcbke
3HAYCHHS.

18.Tun Bosocosi (Nematomorpha). 3arampHa XapakTepucThka. [IOIIMpEHHs Ta
croci0 xuTTs. Ponb y ekocucremax.

19.Tun Kinsuacti uepsu (Annelida). 3aransHa xapakTeprcTHKa.

20.Tun  Ynenucronori (Arthropoda). 3arambna xapakrtepuctika. OCoOIHMBOCTI
OyZ0BU, PO3BUTKY Ta MPOIECIB KUTTEISIIBHOCTI.

21.Tun Tuxoxomu (Tardigrada). 3aranpHa xapakrepuctrka. OcCoOIMBOCTI
nomupeHHs. [lepexuBaHHs HECTIPUSATINBAX YMOB.

22.Tun Onuxodopu (Onychophora). 3arameha xapakrtepucrtuka. OcoOIUBOCTI
MOIIUPEHHS, POJb Y PUPOIL.

23.Tun Momocku, a6o M’skynu (Mollusca). 3aranbha xapakrepucTuka. IlominTina
Ha BTN,

24.Tun Tonkomkipi (Echinodermata). 3aramsHa xapaktepuctuka. OcoOIHBOCTI
OyI0BHY Ta MPOIIECIB KUTTEMISITHHOCTI.

25.Tun Xopmosi (Chordata). 3aramsHa xapakTtepuctuka. Ilomin Ha migrumu. Pi-
3HOMAHITHICTb XOPJIOBUX, IXHE MOXOIXKEHHS.

3arajabHa nUTOJIONIS.

1. Po3BHTOK ysIBICHb PO KIITHHY SK €JIEMEHTApHY OJMHHUIIO XHUBOTO. KIITH- HH

MIPOKApIOTIB Ta €yKapioTiB. BU3HaUE€HHS TEPMIHY «TKaHUHAY.

Metoay DOCHIHKEHHS KIIITUH Ta TKAHUH.

BynoBa ta ¢pyHKIIIT KITITUHA

OCHOBHI OpraHeny KJIITHHH Ta X QyHKIII.

['panynspHa (mopcTka) eHaomia3MaruyHa citka. Epracromnazma. XiMiuHUNCKITa

MeMOpaH, Oy0Ba i okamizanisi. 3B’ sI30K 13 JIEPHOI0 0OOJIOHKOIO.

ArpanynspHa (I71ajieHbKa) eHAoIIa3MaTuyHa CiTka. XIMIYHHUM ckilaj MeM-OpaH,

OyaoBa Ta JoKai3ais.

[TaTomoriuni 3MiHHM B €HJOTIA3MATUYHIHN CITII, i1 PO3BUTOK B OHTOTEHE31

8. Amapar Tompmki. Ximiunmii ckmax MemOpaH, OygoBa Ta JOKasuiaiisg
anapaty ['oJIbJIK1 B KITITUHAX PI3HUX THUIIB TKAaHUH.

9. O6nsaMoBaHi myxupui. Ix cTpykrypa, QpyHkuii, Giorenes.

10.JTizocomu. Kuacudikamiss gi3ocom. BiactuBocTi 1i30COMHHX MeMOpaH Ta
¢bepmenTiB. Mexani3m ayrodarii.

11.Tepokcucomu. XiMidHUIE CKJIa] Ta BIACTUBOCTI MEPOKCHCOMAIBLHHX MEM-OpaH.
depMeHTH IEPOKCUCOMATBHOTO MAaTPUKCI Ta KYKIICOiTy.

12 Mopdororiuna Ta (GyHKIIOHAIBHA €IHICTh KOMITOHCHTIB BaKyOJSIPHOI CH-
CTEMH, CIIJIbHICTh TIOXO/KEHHS Ta OioreHesy.

13.Opramoiau eHepreTHYHOro OOMIHY

14.Crinpricte OymoBu MIiTOXOHAPiM 1 mactun. DyHKIIOHAABHA €IHICTH IUX
OpraHoi/IiB.

15.Miroxonapii. BymoBa wmitoxonapiit. Xapakrepuctuka ¢opmu, posmipy, Ki-
JIBKOCTI Ta JIOKaJTi3alii B KJIITHHI.

16./THK mitoxonpiii, iX (i3MKO-XiMi4HI BJACTHBOCTI, PEILTIKALlisA, TPAHC- KPHIIIIis.
PHK witoxonmpiii, cunTe3 Oinka. SmepHO-MITOXOHApiadbHI B3ae- MOJii B
nporecax 6iocuare3y. biorenes miToxonapii. [latomorist Mi- TOXOHIPIH.

17.1Inactuan. Crpykrypa XJoporuacrtiB, Ximiunuii ckmaa. CBITIIOBI Ta TEMHOBI
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peakmii ¢orocuntesy. JHK xmopomnactiB, OiocuHTe3 Oinka. biorenes Ta
¢110reHe3 XJIOPOIUIACTIB.

18.l'imoTe3n aBTOHOMHOCTI TOXOKEHHS MITOXOHJAPIA Ta XJIOPOILIACTIB.

19.CkopoTnuBi CTPYKTYPH LUTOIIA3MHU Ta IIUTOCKEIETY.

20. Mikpodinamentn. XiMIYHUN cKiIaa, OyaoBa i okamizaiiis. MikpoTpyOOUKu
— OpraHi3youl HEHTPH Y POCIHH 1 HAUIIPOCTIIIHX.

21.TIpomixkHi  ¢imaMeHTH. MIHIMBICTh XIMIYHOTO CKJIaAy Ta JIOKai3allis
IPOMIKHHUX (PLITAMEHTIB 3aJI€)KHO BiJl TUITY TKAaHUHHU.

22. YsBACHHA TPO BHYTPIIIHBOKIITHHHUN CKeJeT, Woro Mopdomoris Ha pi3HUX
CTajlsIX PyXy KIITHHU.

23.Bximtouenns. KiiTMHHI BKIIOYCHHS, IXHS JIOKami3alis, XIMIYHUX CKJIaa Ta
¢yHKIiOHaBbHE 3HaUeHHA. Knacugikailisi BKIIOUYEHb.

24 SInpo. IloBepxHeBuit amapat sapa. XiMiYHAN CKJIa[l Ta MOJICKYJISIpHA Opra- Hizallis
AIEPHUX MEMOpaH.

25. XpomaTuH. XiMiuyHHU#A ckiaj. bymoBa, BmactuBocTi, piBai opranizamii JJHK. binkn
XpOMaTHHY: TICTOHHM, iXHIN CKIaJ, (PyHKIIOHaJbHE 3HAYEHHS; HE-TICTOHOB1 O1JIKH.

26. XpoMoCcOMH KIIITHHH, IO AUIATHCSA. BygoBa XpoMoCOM: MEpPETsHKKH, Ki- HETOXOp,
TeJIOMEpPH, CYITyTHUKH.

27.Snepue. Spepre — TPOMYKT TPAHCKPHUIIIAHOI aKTUBHOCTI SACPIEBOTO Opra-
Hi3aToOpa XpOMOCOM.

28.1Hmi puOOHYKJICOMPOTEiTHI KOMIUIEKCH sjpa: Iephu- Ta IHTEPXPOMATHHOBI
rpanynu, ¢piopunu.

29. ®ynkuii gapa: peanizailis, BIATBOPEHHs, Iepefada CHaakoBoi iHGopmarii, ii
30epeKeHHS Ta 3MiHHU.

30. Mirto3. 3aranibHa cxema MOp(HOIOTTYHHUX 3MiH Y KIITHHI IpH MiTO31. Mexa- Hi3Mu
PYXy XpOMOCOM IIiJ] 4ac MITO3Y.

31. Amito3 — mpsmuii monain kiaiTHHH. Mopdororis amiTo3y Ta HOro 3HauYEHHS.

32.Metios. Penykuitianii moain kmituad. OcHoBHI (a3u I 1 II moginy meio3sy.
Ponb Melio3y npu cTaTeBoMy pO3MHOKEHHI JKUBUX OPTaHi3MiB.

33.MarpuyHa Teopiss cuHTe3y Oulka. Tpu OCHOBHI MPUHIMIN MAaTPUYHOI Teopii
CUHTE3Y OiKa.

LicToJoris.

1. CyuacHi ysBJCHHS MPO ETHICTH CTPYKTYp, GYHKIIH Ta OOMiHY PEYOBHH Yy
TKaHWHAaX. 3arajpHl NPUHIOUNHN perymiuii (QyHKIIH TKaHUH Yy IUTICHOMY
Oprasi3mi.

2. EmitemianbHi TKaHWHH. 3arajbHi O3HAKH Ta (YHKII emiTelialbHUX TKAHWH.
Mopdonoriyna knacudikaris emirTemito.

3. EnnokpunHi 3am03u, ixHE (YHKI[IOHAJIbHE 3HAYCHHS. I[HHEpBaIllis, BaCKYyJsi-
pu3arlis Ta perymsiisa QyHKIIHA 3aJ103UCTOro emiTenito. Perenepaitisi, BIKOB1 3MiHH.

4., TkaHWHH BHYTPINIHBOTO CepeaoBHINA. IIOHSATTS “TKAHWHH BHYTPIIIHBOTO
cepenoBuiia”’. IloxomkeHHs, 3arajpHa XapakTepUCTHKa OyJOBH TKaHUH
BHYTPIIIHBOTO cepenoBuiia. Knacudikaris.

5. Kpos i nimpa. Ioustrs “cuctema kpoBi”. Ilnasma i GpopMeHi elIeMEHTH KpPOBI.
I'emorpama, BikOBi 3MiHU KpPOBI.

6. Jlimpoinna TrkanmHa. Xapakrepuctuka Jimbu. JlimbaTuani BysmH, THMYC,
cenesinka. Tunm nmimponwuris, ixua audepenmiamis. Pors T 1 B mimdonutiBy
peaKIisax IMyHITETY.

/. Bnacue cmonyuHa TkaHuHa. Koiacudikallis BiacHe CHOOJMYYHHX TKaHHUH:
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BOJIOKHHUCTI Ta CIIOJIYYH1 TKAaHWHHU 31 CIIC1aIbHUMHU BIIACTUBOCTSIMHU.
BosoknucTa crionyyHa TKaHMHA: ITyXKa i OIUIbHA.
CronydHi TKaHWHHU 31 CHEUIAIbHUMHU BJIACTHUBOCTSIMU: PETHKYJISIpHA, U- POBA,
IIIrMEHTHA.

© ™

10.T'icrorenes cnony4nux TkanuH. Perenepartist. Bikosi 3MiHm.

11. XpsmioBi TkaHuHH. 3arajibHa XapaKTEPUCTHUKA XPAIIOBUX TKaHWH. OCHOBHI BUIU
KJIITUH: XOHJIPOOIaCTH, XOHIPOIIUTH.

12 KictkoBi TKaHMHM. 3arajbHa XapakTEpUCTHKa Ta Kiacupikamis KiCTKOBOI
TKaHHUHU.

13.M’s130Ba TKaHWHA. 3arajbHa XapaKTEPUCTHKA Ta KJIacH(]iKaIls M 130BUX TKAHUH:
HETMOCMYTOBaHa, MOCMYTOBaHa CKeJleTHa i cepueBa. [IoHATTS mpo cremianizoBany
M’s130BY TKaHUHY. [locMyroBana m’si30Ba TKaHWHA.

14. XapaxTepucTrka ckelleTHUX M’s13iB. CTpyKTypa M’sI30BOI0 BOJIOKHA: CApKO- JIeMa,
capkoria3ma,  sjapa,  Tpilaau, — opraHenu, — MiodiOpwid,  capKOMEpH.
VYbTpacTpyKTypa capkoMepa.

15.TTocmyroBana cepieBa M’s30Ba TKaHWHA. MIKpOCKOMIYHA Ta yJIbTPaMiKpo-
CKOITiYyHa Oy/I0Ba CEpIIEBOro M’53a.

16.HenocmyroBana M’s30Ba TKaHWHA. 3arajbHa XapaKTepUCTHKA, OygoBa Ta
BJIACTUBOCT1 HEMOCMYTOBaHUX MIOLMTIB. Jlokamizallisi akTHHOBUX, M103U-HOBHX Ta
MPOMIKHUX (piJJaMEHTIB.

17.HepBoBa TKaHuHa. 3aranbHa XapaKTEPUCTHKA Ta OpraHi3allisi HEPBOBOI TKAHUHH.
BynoBa HepBOBOT KIITHHU (HEHPOLIUTA).

18.11puunHyY BUHMKHEHHS MOTEHIIANY CIIOKOK Ta HEPBOBOIO IMIYIILCY. 3ara- JibHa
XapaKTepUCTUKa, Kiacu(ikallis Ta yiabTpacTpyKTypHa OpraHi3allisi Cu- HarciB.

19.Knacudikamis Hefpormii: i BUAM Ta y4acTh B YTBOPEHHI Mi€JiHOBOI 000J10- HKH
HEPBOBUX BOJIOKOH.

20.11IBuaKiCTh IPOBEAEHHS HEPBOBOIO IMIYJILCY HEPBOBMMHU BOJOKHAMH. [IOHATTS
PO HEPBHW, TaHIJIi, HEPBOBI CIUIETEHHSA. PO3BUTOK HEPBOBOI TKAHWHHU.
Perenepariis nepudepuaHUX HEPBIB.

AHaToMisi pOC/IHH.

1. OcobnuBocTi OymoBH pOCIMHHOI KIITHHU. [IpoTOmjacT — JKUBHHA BMICT
pocarHHOT KMTUHU. CTPYKTYpHI KOMIIOHEHTH IPOTOILIACTA.

2. BakyomspHa cuCTeMa PpOCIMHHOI KIITHHH. MIiTOXOHIpii Ta IiXHA pOIb B
3a0e3MeueHHl eHEPreTHYHUX NOTped KIITHHH.

3. XimiYHUi CKJIa]] KIITHHHOI CTIHKA. MaTpUKC KIITUHHOI CTIHKH

4. 3amacHi MOXWBHI PEUYOBUHHM POCIMHHUX KIITHH: KPOXMAJbHI 3epHA, BKIIIO- YCHHS
O1JIKOBOI MPUPOAM Ta JIMIAHI KpArLl.

5. TlousaTTs mpo TKaHUHU. Pi3Hi MpUHIMITY Kaacudikalii pOCTUHHUX TKAHHUH.

6. Jlokami3allist i TUIIM TBIPHUX TKaHWH: alliKaJbHi, IHTEPKAISAPHI, O14Hi Taba3aIbHi.

7. TlepBuHHA TOKPMBHA TKaHHWHA - emifepMa. AHATOMIYHI OCOOJIHMBOCTI KIITHH

eninepmu. [loBepxHEBi CTPYKTYpH €MiIEPMH K 3aXUCHI YTBOPEHHS.

8. CrpykTypHi eleMeHTH KCWiaeMH i (aoeMu. AHATOMIYHI OCOOJMBOCTI CyIUH
(Tpaxeit) 1 Tpaxein.

9. CyauHHO-BOJOKHHCTI ITyuKH. THIH MydKiB.

10.Iariu sk equua arcTocTeOI0BA CTpYKTYpa. IlepBrHHa OymoBa crebia.

11.TpoBigHa cuctema marona. bymoBa Ta XapakTep pO3MilllEHHs MPOBIIHUX MyYKiB.
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Pict crtebna B momxuHy. Pict crebma B ToBHIMHY. MepuctemMa MEpBHHHOTO
MOTOBIIEHHS B OJTHOAOJILHUX.

12.®yukmionanbHe 3HAYEHHs Ta aHaTOMiyHa OyJIoBa JIMCTKOBOI IUIACTHHKH.
[ToxkpuBHa TkaHWHa JUCTKIB. DyHKIIT Ta OygoBa Me3odiiny. MexaHiuHl TKaHHHHU
mucTka. [IpoBinHa cucTema JucTKa.

13.Crapinns nuctkiB. @opMyBaHHS BiIOKpeMITIOI0Uoro mapy. OnajaHHs - CTKIiB i
HOro aHaTOMIYyHa KapTHHA.

14. AnikanpHa MepHCTEMa KOpEHs Ta oOpraHizamis Horo Touku pocty. IleHtp
CIIOKOI0’’Ta Horo (i31010TiYHEe 3HAUYCHHS.

15.1TepBunna OymoBa kopens. Cremiangi3oBaHa TKAaHHHA B 30HI ITOTJIHHAHHS —
enibnema (pusoaepma). Exzonepma it nepBunHa kopa. Ennogepma. Ocobnu-BocCTi
ii OynoBw.

16.AnaTomiuna 6y10Ba OCHOBHUX YaCTHH KBITKH.

17.Aunmpoueii. Tuunuka Ta i OymoBa. BymoBa MHIKOBOTO 3epHA AamoKapmHUN i
cuHKaprHuii rinenei. [IoHsITTsS mpo MI0A0IUCTKH.

18.Ponb ¢umopaabHOi MepHCTEMH B YTBOPEHHI KBITOK 1 CymBiTh. OcoGIMBOCTI
aHATOMIYHOI OYJIOBH OJTHOCTATEBUX 1 JIBOCTATEBUX KBITOK.

19.TIporiec 3aruriHEHHs Ta PO3BMTOK HACIHUHH. AHATOMis MEPETBOPEHHs Haci-
HEBOTO 3a4aTKa B HACIHWHY. Y TBOPCHHS 3aMaCHUX TIOKUBHUX PEUOBUH Y KIIITHHAX
EHJIOCTIEpMY Ta CIM SIIOJISX.

20.Anatomiuna 6yaoBa mioiB. ['icToaoriuHi €JIeMEHTH COKOBUTHX ILIO/IB.

@iziosorisa Ta 0ioxiMisi pOCIHH.

1. Moexnanus aBTOTPOGHOrO i reTepOTPOPHOTO KUBJIECHHS B KHMBHUX Opra- Hi3max.

OcHoBHI eTanu po3BUTKY (i310J10Tii pOCTUH Y CBITI Ta B YKpaiHi.

ditocepa Ta ii BU3HaAUYaNTBbHA POJIH HA 3eMili Y POpMyBaHHI €KOCHCTEM.

3. ®izionoriss pOCIMHHOT KIITHHH. XIMIYHUM Ta MOJICKYJIAPHHNA CKJIAJ POCIHMH- HOI
KITITUHHU.

4. Boauuii pexxuM pociuH. Boga B mpupoii, ii 3HaYEHHS B JKHTTI POCIMHHOTO
oprasizmy. MonekyinspHa CTpyKTypa Ta ¢i3uuHi BIaCTUBOCTI BOJIH.

5. Bomoobmin kimiTHH. PociaMHHA KIiTHMHA SK OCMOTHYHA cucreMa. Judysis Ta
ocmoc. Typrop. SBume mnasmodiizy Ta JAeruiazMoidy. TepmoauHamidHi
MOKa3HUKHU BOJHOTO PEKUMY POCIHH.

6. Pomb KOpeHEBOI CHCTEMH B TMOTJIMHAHHI BOJAM POCIHHOK. MexaHi3MH TpaHC-
MOPTY BOJIM B KOPiHHS. AKTHBHE i TaCHBHE MOTJIMHAHHS BOJIH.

7. ®orocunTe3. POTOCHHTE3 K YHiKaTbHA (Di3MKO-XiMiuHA Ta 3araabHO0I0NO- TiuHA
¢byHKIis pocauHHOTO opraHizmy. dotocunres i 6iochepa.

8. Crpykrypa Ta XiMiuyHHd CKi1ag (HOTOCHHTETHYHOTO amapary pociuH. [TOHST- Ts
po (HOTOCHHTETUYHY OAMHHUILIIO, poTocucTemu I Ta II, iXHil ckinag Ta GyHKII.

9. Jluxauus Ta OpomiHHsA. BpoIiHHS Ta TUXaHHS — HEHTPaJbHI JaHKKH MeTa0o- JIi3My
B KIIITUHAX.

10.OcuoBHi numaxu gucuMimsmii ByraeBomi. [mikomis. IIuka TpukapOOHOBHX
KHCJIOT.

N

11.Minepanbhe skuBieHHs. KopeHeBe JKUBICHHS SK BaXJIMBUH (akTop pery-
JrOBaHHS (Pi310JIOTIYHUX MPOIIECiB, MPOAYKTUBHOCTI Ta SIKOCTI BPOXKAIO.

12 Knacudikamis MiHepalbHUX €JIeMEHTIB. JIOCTYIHICTh €JIEMEHTIB >KHUBJIEHHS Ta
3aJICKHICTh Bifl TUIYy TPYHTIB. ['pyHT — cepenoBHINE KOPEHEBOTO >KWUBJICH- HSA
pocauH. [lornmHaHHs Ta TpaHCIOPTYBAaHHS MiHEPATbHHUX €JIEMEHTIB.
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13.®iziomorist a30THOrO XWBICHHA pociuH. DizionoriyHa posibs Makpo- i MiKpo-
€JIEMEHTIB 1 IX MeTa0oI13ar1s.

14.T'ereporpodue xuBnenns pociud. Canpoditu. [Mapasuru. KomaxoinHi pociuHm.
®di310J10T1s BUAIJICHHS PEYOBUH POCTUHHUMH OpPTaHI3MaMH.

15.Mexani3Mu BUIiIEHHS PEYOBHH. AJIEIOMNATIS.

16.Pict i po3BuTOK pociuH. ETanu OHTOreHe3y BUIIUX POCIIHH.

17.Mexanizmu Mopdoreresy. Mopdorenes y pisHUX KUTTEBUX (OPM POCITHUH.
Mopdorenes kopeHs, ctediia il TucTKa.

18.1Ipupoani 6i0IOTiYHO-aKTUBHI PEYOBUHH, 10 BIUIMBAIOTH Ha PICT Ta MOpdoreHes
POCTHUH.

19.®izionoris Hacinus. OHTOreHETHYHUN PO3BUTOK HACiHHS. CIIOKii HACIHHSL.
daxTopH, 1110 BIUVIUBAIOTh HA CXOXICTh HACIHHS.

20.Diziosoris BUIIEHHS pedoBUH pocauHaMu. CeKpeTOpHi CTPYKTYPH POCIHHHOTO
opranizmy. [Ipuponaa cexpertii Ta ii 6Gi0oriyHe 3HaUYCHHS.

21.Ximiuna B3aemosis pocius. DiToHIUHN.

22.@izionoris  posmuokeHHs. CriocoOu po3MHOXeHHsT pociuH. CrareBe pos-
MHOKEHHSI KBITKOBHX POCIIHH

23.Doronepioguuna peakuis. Kimacudikaiiis GoTonepiouuHuX THIIB POCIIUH.
[Ipouiecu 3arTiAHEHHS Ta OCHOBHI €Talu PO3BUTKY 3apPOJIKY.

24 .3anvienHs ¥ 3amnigHeHHs. Po3BUTOK HaciHHs ¥ mwroxiB. Jlo3piBaHHs HACiH- Hi.
[Ticns30upanbhe go3piBanHs. KiiMakTepuuHuii nepiof y IiioiB.

25.Crierudivni i Hecrenudiuni peakiii poCIuH Ha JIiF0 HECIIPUATIMBHX (a- KTOPIB.
dopmu NEPBUHHUX MOJICKYJISPHUX 1 KIIITUHHUX TOIIKOKEHb Y POCIIHH.

26.3umocTilikicTe pociauH. MOpPO30CTIMKICTh SK BaKIUBHH BHJI 3UMOCTIHKOCTI.

27.X0m010CTIAKICTh POCIIHH.

28.ITocyxocriiikicte pocnuH. [loHsTTS KpuTuyHuX nepioniB. 29.PamiamiitHuit

ctpec. PaniopesuctentHicTs. KoedimieHTH HAKOMUYEHHS.

30. CriiikicTh pocinuH A0 O010TMYHUX (akTOpiB cepenoBuia. OCHOBHI MOJIOKEH- HS
IMYHITETY POCIMH JO TMAaTOTeHHUX MikpoopraHi3miB. I[lonstrs mpo bi-
TOAJICKCUHH.

31. CTiiiKiCTh POCIMH O TEXHOTC€HHUX XIMIYHMX 3a0pyAHEHb aTMOC(hEpH Ta TPYHTY.
@i310710T1s1 POCIHH 1 G10TEXHOJIOT1SI — JJOCATHEHHS Ta NEPCIEKTUBU PO3BUTKY.

AHaToMisl JIIOJUHH.

1. 3araneHi gani npo OymoBy Tiga moauHd. OpraHisM i HOTO CKIJIAJOBieIEMEHTH
(KTITUHU, TKAHWUHH, OPTaHU, CHCTEMHU OpPTraHiB Ta arapaTu).

2. Ckener sIK cucTeMa 3axucry, omopu i pyxy. Kicrka sik opran. Kimacubikaris
KicToK. OCHOBHI BJIaCTUBOCTI KICTKU: MILIHICTh Ta MPY>KHICTb.

3. BueHHs mpo CrHONydYeHHs KIiCTOK (3aradbHa cuHmecMonoris). HemepepsHi

CTHOJY4YEeHHS — CUHApTPo3H ((iOpo3Hi, XPSIIOBi, KICTKOBI

AKTUBHUH pyXOBHH anapar JIIOIWHU (BYCHHS PO M SI3H - MIOJIOTis).

ComaTnuHa Ta BicliepalibHa MyckynaTypa. YacTuHu M’s31B. M’s3U 4epBOHI Ta

ouri. ®opma M’s3iB. M’s3u ctatuyHi 1 auHamivHi. [looguHOoki Ta TpymoBi il

M’s131B. Tumn Baxkemis.

Ornsizx pi3HUX QYHKIIOHATBHUAX TPYH M SI31B TijIa JIOAMHH.

7. Cucrema mokpuBiB Tina. BymoBa mmiKipu: emigepmic, aepMma, MiAIIKIPHHIN miap.
[Taminsapui mamtoHKH. OcCOONMMBOCTI MIrMEHTAIlll MIKIpH JIOAUHU. BosocsHwmii
MOKPUB TiJTa JIOAWHU, HOTO PYANMEHTApHI i TPOTPECUBHI YTBOPH.

o &

o
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8. BueHHs mpo HEPBOBY cucTeMy (HEBPOJIOTis). 3arajbHHii OIS HEPBOBOI CH-
CTEMM JIFOJIMHU, TIOHATTS PO ii PyHKII].

9. Heiipon — cTpyKTypHO-(QYHKI[IOHAIbHA OIMHHUIIL HEPBOBOI cucTeMH. bynosa i
kiacudikaiis HeipoHiB. Tunu HepBoBOi cuctemMu. OHTOTE€HE3 T'OJIOBHOTO MO3KY.

10.PedexTopHa ayra COMaTHYHOTO Ta BETETATHBHOTO peQIIEKCiB.

11.I'onoBHuU MO30K. OCHOBHI1 B1JIJILJTA TOJOBHOTO MO3KY.

12.BereraTuBHa HepBOBa cHUCTeMa. Po3ramryBaHHS IIGHTPIB CHMOATHYHOL i
napacuMIIaTUYHOI HEPBOBOT CUCTEMH.

13.BueHHS TpO CEpIEeBO-CYIMHHY CHCTEMY (aHTIONOris). 3aradbHUM OTJSAI Cy-
JUHHUX CHCTEM y TBApHH 1 JIIOJUHU. 3HAaYEHHS KPOBOOOITY B MKUTTEIA- JBHOCTI
oprasizMy. OHTOTeHe3 ceplid 1 Cy/IHH.

14. Tonorpadis 1 OymoBa cepls 370poBOi JOaWHHA. bymoBa ceprieBoi CTiHKH, HOTO
Kamep Ta KiamaHHoro amapary. OcoOmnuBocTti cepieBoro Mm’siza. IlpoigHa
cucteMa cepiisi. Koponapni cynunu. HaBkosocepiiea cyMka.

15. bynoBa apTepiii, BeH 1 KamitsapiB. Bemuke 1 Mane koma KpoBooOiry. Aopra Ta ii
OCHOBHI BiATaITyKeHHs. 3aralbHAN OIS BEHO3HOI CHCTEMHU.

16. BuyeHHs Mpo BHYTPINIHI OpraHu (CIIAaHXHOJIOTIS). 3aralbHUM OIS TPaBHO- TO
amapary TBapuH 1 JIOJUHU.

17.3arajpHU  €BOJIIOIIHHNN oOrisiy AuxaidbHol cucteMu. OCHOBHI €Tamyd OHTO-
TCHETHYHOTO PO3BUTKY OPTaHiB TUXaHHS JIFOIHHH.

18. BuninpHa cucteMa, KOpOTKUHM eBoftomiiHuii Hapuc. OCHOBHI pucu OynoBU Ta
OHTOT€HE3y CeYOCTaTEeBOro anapaTy JIOAUHU. bynoBa HUPOK.

19.YonoBiua Ta »xiHo4ya crateBa cucrema. OcoOnuBocTi OyJOBM 30BHIIHIX Ta
BHYTPILIHIX YOJOBIYMX Ta XKIHOYMX cTaTeBUX opradiB. CrareBi 3ano3u. Ilna-
uenta. Ectpyc.

20.3aranpHa Ta TomorpadivyHa XapaKTepucTuKa eHAOKpuHHOI cuctemu. 21.Ilomin

3aJ103 BHYTPIIIHBOI CEKpEIlli 32 OHTOTEHETUYHUM PO3BUTKOM
(OpanxioreHHa, aJpeHaIoBa, Me30JepMalibHa, HEBPOT€HHA Ta €HTOJEpMalbHI
rpynu). XimiuHa OyaoBa Ta OCHOBHI (yHKIii ropMmoHiB rinodizy, emidisy,
HAJHUPHUKIB, MaparaHriiiB, MUATOMOAIOHOT, mapali- TOMOI0HUX, BHJIOYKOBOI,
M1JIUTYHKOBOI, CTaTEBUX 3aJ103.

22.BYeHHs PO OpraHu 4yTTs (€cTe310J0ris). 3arajabHi MOHATTS PO aHANI3aTOPH.

@Di3i0J10Tis JIOAMHH | TBAPUH

1. ®isionoriuni GyHKIi, yaBIeHHs Mpo iX perynsiito. He#poH sk Mopdosori- uyHa
OJTMHUIISI HEPBOBOI CHCTEMH.

2. Pedrekc, pediekropra myra Ta ii CKIagoBi KOMIOHEHTH. 30y/KeHHs i ra-
JbMYBaHHS — OCHOBHI aKkTH pe(IeKTOpPHOI IisuibHOCTI. be3yMoBHI 1 yMOBHIi
peduiekcu. HepBoBa i rymopanbHa iHTerpanist GyHKIIH 1 HUTICHICTh Opra- Hi3My.

3. OcHoBHi ¢yHkIii kpoBi. Ckiaa Ta Gi3MKo-XiMiuHi BIaCTUBOCTI KpoBi. PopMeHHi
€JIEMEHTH KPOBI.

4. Cepue, ioro 0ynoBa y pisHuX TBapuH i joguan. OcodauBocTi Mopdosori- 9HOi
OynoBu 1 (YHKIIIOHYBaHHS CEpIEBOrO0 M’s3a: (YHKIIIOHAJIBHUN CHHITU- TiH,
HEKCYCH, 3aKOH “Bce abo HIUOTo”, TpuBaja pedpakTepHICTb. ABTOMATIs ceplis, il
npupoaa i Teopii. [IpoBigHa cucrema cepis, ii Oymosa.

5. Perymsauist pobotu cepus. IHHepBaiisi cepis i BIUIMB Ha WOro poOOTy cu-
MIIATUYHUX 1 TapaCUMIIATHYHUX HEPBIB. BHYTpiIIHOCEPIIEB] HEPBOBI ra- HIJIi, iX
pouib. Camoperysiis cepiisd. ['ymopanbHa peryssiis TisUIbHOCTI CepIis.
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6. OcobamBoCcTi pyXy KpoBi B aprepisx i Benax. ®isiomoris kamijspis. Bymosa i
3HAUEHHs KamnuisapiB A opraHizmy. OcoOJMBOCTI KamuUIIpHOTO KpOBOOOITY 1
HOro peryssuis.

7. Jlimbparnyna cucrema, ii OymoBa: miMdaTHyHi KaIiispH, CyIUHH, BY3IIH, CEPIISL.

Pyx nimdu. @yHKI1I0HATBEHE 3HAYCHHS JTIM(PATUYHOT CHCTEMH.

di3i050r1s AUXaHHS. 3HAUEHHS JUXaHHs. TUIM TUXaHHS Y PI3HUX TBAPUH

['a3000Min B serensx. Ckiaj BAMXYBAaHOTO, BUAMXYBAHOTO 1 allbBEOJIIPHOTO

NoBITPsl. MexaH13M aJbBEOJIIPHOTO Ta TKAHMHHOTO ra3000MiHY.

10.Perymsanis muxadas. JuxanbHuUM LEHTp, MOro JOKamizalis i HpUHIMI (DYHK-
I[IOHYBaHHS.

11.®isiomnoris TpaBJICHHS. 3HayeHHs i EBOJITIOLIIA TpaBIICHHS.

12.BHYTpIIIHBOKIITUHHE 1 30BHIIIHBbOKIITUHHE TpPaBJIEHHS, iX Moaudikamii y
pizHux TBapuH. Cekpenrisi, 1l TUNH 1 MexaHi3Mu. bynoBa 1 kimacudikarisi TpaBHHX
3aI03.

13. HepBoBO-TyMOpaibHa PETYIIALiIS MOTOPUKH TaCTPOIHTECTHHAIBLHOTO TPAKTY.

14. O6MmiH peuoBUH 1 eHeprii. Tepmoperysiis. Ek3orenHe ta eHI0reHHE KK~ BICHHS.
[ToxuBHI peuoBuHU. [IOHATTS MPo OOMIH PEYOBHH.

15. binku. A3oToBa piBHOBara, ii BiaxuiaeHHs. [I0BHOIIIHHI 1 HETIOBHOLIIHHI OLTKH TXKI.
binkoBuii MiHiMmyM. Perynsuis 611KoBoro oominy.

16.Kupu, ix 3Ha4YeHHS a9 opraHi3My. BinpHI 1 He3aMiHHI >KHpHI KUCIOTH. JKu-
pOBUI OOMIH 1 HOTO PETYIIAIIS.

17. ByrneBoau, ix kiacudikaiis 1 3HaueHHs B 00MiH1 peuoBuH. [loTpebu opra- Hi3mMy
B ByIJieBoAax. JlenoHyBaHHS BYTJICBOAIB B IMEUiHIN. PiBeHB IyKpYy B KPOBI.

18. Tepmoperynsamist.  [loiikimo- 1 romoiorepmHi TBapuHu. JloOOBi 3MiHU
TEeMIIepaTypH TiJa.

© ™

19. ®izionoris BuminenHs. KidmeBi npoaykth OOMiIHY pEUOBMH Ta MUBIXA 1X
BUBEJICHHS 3 OPTaHi3My Y pi3HUX TBApHH.

20.Hupxku Tta ix ¢yskuis. Hedpon sk (QyHKIIOHAIbHA OJUHULS HUPKU.

21.ExckperopHa (QyHKIlis mIKipy JTOIUHU 1 TBapuH. [T0TOBI 3a1m03u 1 TOTOBU-
ninennsa. Ckmax morty. CanbHi 3amo3u. BuminbHi (QyHKINT JereHs, 3s0piB Ta
TIeY1HKH.

22.BuyTpimHs cekpelis. 3arajibHa XapakTEepUCTHUKa 3aJ103 BHYTPILIIHBOI ceKpe- Ii.
I'opmonu, ix kimacudikaris i BmacTuBOCTi. MeToau gocikeHHs GyHK- il 3a103
BHYTPIIIHBOT CEKpelii.

23. CrateBi 3aJ1034 SIK OpraHd BHYTPIIIHBOI cekpellii. [lepBuHHI Ta BTOPUHHI CTaTeBI
o3Haku. ['opMoHanmbHa (QYHKIIA CIM’SIHUKIB (TE€CTOCTEpOH). [OpMOHM S€UHUKIB
(ectpamion, mporectepon). CrateBuil [HKI, #HOro crTamii Ta MeEXaHI3MHU.
3arutiTHeHHS 1 BariTHICTb.

24. ®i3io710Tig HEPBIB Ta M’ SI31B.

25.CunantinuHa mnepenaya 30ymxeHHs. bymoBa 1 (i3i0n0OriuHi BIIACTUBOCTI CH-
HarciB. Buennst M.€. BBenencrkoro mpo napabios.

26.Btoma, 1i Teopii Ta MexaHi3Mu. IIpamnesmatHicTh M’s3iB. 3aKOH ONTUMAJIBHUX
HaBaHTAKEHb Ta pUTMY. J[nHamMivHa Ta cTaTU4HA poOOTa M A3iB.

27.HenocmyroBani ™’si3u. bynmoBa, nokamizamis, CTPYKTypHi Ta (i3ionorivyni
0COOJMBOCTI HEMOCMYTOBAaHMX M S30BUX BOJIOKOH. MeXaHI3MM TOHIYHMX Ta
(a3uYHUX CKOPOUYEHb HEITOCMYTOBAaHUX M’SI31B.

28. ®i3ioorig UEHTPATbHOI HEPBOBOI CUCTeMH. EBOMIONIS HEHTpanbHOI HE- PBOBOI
cucremu (UHC). dinoreneTnyHi TUIIM HEPBOBOI CUCTEMHU TBApPHH.

29. Hetipon. Tunu HelipoHiB Ta ix OymoBa. Criemiaii3aliiss HEHPOHIB 1 CHHAIICIB.
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Heiipormis, ii 6ymoBa ta pyHnkiii. Peduekc 1 pediexropna nyra.

30. Meromu nocmimkennst ynkmiii [[THC. [lorarTs mpo HepBOBHi mEHTp. 3ara- JbHI
BJIACTUBOCTI HEPBOBUX IICHTPIB.

31. OcobnuBocTi BHUIOI HEPBOBOI MisibHOCTI JMtoauHHU. CollianbHa Ta 010J10Ti- YHA
JETEPMIHOBAHICTh BHIIOI HEPBOBOI AISUIBHOCTI JIOAWHU. Jlpyra cu- rHajibHa
cucTeMa — sIKiCHa OCOOJIMBICTh BUIIOT HEPBOBOI JISJIBHOCTI JIIOAM- HUA. B3aemois
M1XK MEpIIO0 Ta IPYrOl0 CUTHAIBHOIO cucTeMaMu. LleHTpu MoBH.

32.Con, Buau i Teopii cay. CHoBuainHs. ['imHO3 1 HaBitoBaHH:. [lam’ ATk y TBapuH Ta
moauad. Tunu mam’sTi Ta 1i Mmexaizmu. [laTtomnoris BUioi He- pBOBOT MIsNTIBHOCTI
(HEeBpO3H 1 TICUX03H1) y JIIOJMHH Ta TBapHH.

33.3nauenns BueHHs L.I1. [1aBnoBa mpo BUIIy HEPBOBY MisIBHICTH I (Di310710-Tii,
TICUXOJIOT11, IEaroriku, MeAUIIMHU Ta dimocodii.

BioJjiorisi iHAMBIAYAJbHOI0 PO3BUTKY.

1. Icropist dopmyBaHHS BUEHHS TPO IHAWBIAYyaTbHUI Ta ICTOPUYHUI PO3BUTOK
xuBUX oprani3miB. HaykoBuii popobox K.®d.Bonsdpa, K.M.bepa, A.O.
Kopanercrkoro, I.I.MeunikoBa, A.H. CeBepreBa, I.I. IlImaneraysena. Xa-
paKkTepHi OCOOJHMBOCTI oOpraHizamii »XKHWBOi CHCTEMH. BH3HaueHHS TOHATTS
“xutTa”. PiBHI Oprasizanii ,HuBoi Martepii.

2. Tlepiomu  iHIMBIAyaJbHOTO PO3BHTKY: TpEHATAIBHUM 1 MOCTHATAIBHUIA.
Mopdomoriss Ta diziomoris ramer. IlomspHICTH SHIEKITITHH - MmpooOpas
MPOCTOPOBOI  opraHizauii MaiOyTHbOoro 3apojka. OcoOIUMBOCTI OBO- Ta
CTIIepMaTOTeHE3Y.

3. 3arampHa XapaKTEpUCTHKA MPOIIECY 3alUIiIHEHHS Ta HOro OioyoriuHe 3HAYe- HHS.
BHyTpiiiHe Ta 30BHINIHE 3a1UTiTHEHHS.

4. JlpoGnenns Ta GiacTyJsis. 3araibHa XapaKTepUCTHKA i OioyoriuHe 3Ha4Ye- HHS

npoiiecy apoOIeHHs.

daxTopH, sIKi PeTYNIOI0Th KIITUHHUHN UK HAa PaHHIX CTalisIX PO3BUTKY.

Buny KIiTUHHOT aKTMBHOCTI TMPHU TacTpPylAiii. 3arajibHa XapakTEepUCTHKA Ta

010JI0T1YHE 3HAYEHHSI MTPOIIECY TaCTPYJIALII.

/. TenoOmacTUYHHI 1 EHTEPOIETbHUI CIIOCOOM YTBOPEHHsS Me30/1epMu. Buan
KJIITUHHOI aKTUBHOCTI IMiJ1 Yac TacTPYJIAIIii.

8. IlpoGmemu KiiTHHHOI Mirpariii. YTBopeHHs: Xopau. Po3BUTOK MeTaMepiizapoka.
Cowmitu Ta Me3oaepmMa 619HOT MITACTUHKH.

9. VTBOpeHHS BTOPHMHHOI MOPOKHMHM Tija - menoma. [HAyKIiiHI B3aeMomiinpu
YTBOPEHHI OCBOBUX CTPYKTYP.

10.B3aemopist 3apojka i3 cepenoBuiieM. [IpoBi30pHi opranu 3apojika Ha MpU- KIIaji
ntaxiB. JKOBTKOBHIA MIIlIOK: HOTO PO3BHUTOK, Oy/10Ba Ta (DYHKIIIsI.

11.EmGOpioHansHuii reMormoe3. 3apoaKoBi 0OOJOHKH: aMHIOH, XOPiOH 1 aja- HTOIC.
AMHIOTHYHA TOPOKHUHA Ta aMHIOTUYHA piauHa. X0pio-aJIaHToiC.

12 Tlnanenra ccaBiiB: emiTeNioXopialibHa, JIeCMOXOpialibHa, Ba3oXopialbHA U
reMoxopiagbHa. MerabomiuHa, TOpPMOHaJbHA Ta IMYHOJIOTIYHA AaKTHUBHICTD
ianenTu. HapompkeHHs.

13.IToctHaTanpHuii pO3BUTOK. Ilepiogu MOCTHATAIBHOTO pO3BUTKY. IlpsiMuii Ta
HENpsSMU# po3BUTOK. JIMunHKOBa cTafis.

14 Kputnuni nepiogu poO3BUTKY Yy BHINUX XpeOETHUX B eMOpioreHesi i B mepiof
MOCTEMOPIOHAIBHOTO PO3BUTKY.

15.HeiipoeHIOKpUHHI MEXaHi3MH CTaTEeBOTrO J03piBaHHs TBapuH. CTareBa 3pilliCTh.
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JleTepmiHallis ctari, ii 3aJ€KUTh BiJl BIUTUBY YMOB JOBKIJUIS.

16.Perenepanis. disiomoriuda Ta pemnapaTHBHA pereHepaiis. PopMu perexepa-
uiiHoro npoiuecy. Kommnencaropna rineptpodis.

17.Crapinns. TpuBaicTh JKHUTTS. 3alI€KHICTh TPUBAIOCTI KHUTTS BiJ IHTEHCH- BHOCTI
MeTabomi3My, Baru Tila Ta Bard TOJIOBHOTO MO3KY. [ €HETHYHMI KOHTPOIb
TPHUBAJIOCTI KUTTSL.

18.3HaueHHs IOCSATHEHBb y Trajay3i BUBUCHHS 3aKOHOMIPHOCTEH IHAMBIIyalbHO- TO
PO3BUTKY JJII MEUIIMHY 1 HAPOJITHOTO TOCIOIAPCTRA.

BipycoJioris.

Bioximis, eBoTOIIs TA TAKCOHOMISI BIPYCIB.

2. Tinoresu mpo mpuponay i MOXOoIKeHHS BipyciB. EBomroris BipyciB Ta poiib
BipyCIB B eBOJIIOIIIT OiochepH.

3. Kiacudikarmis BipyciB JIOQMHH Ta TBapuH, Kiacu(ikaiis BipyciB poOCIHH,
kjacugikalis BipyciB OaKTepii.

4. MonekyispHa 6iooris BipyciB

=

Pernponykiis BipyciB. OCHOBHI eTarnu B3aeMO/i1 BipyCy 1 KIIITUHHU.

3aranbHi NPUHUUIN BipycHOro martoreHesy. IlaTtorenes BipycHuX iH(peKmiid Ta

MPOTUBIPYCHUM IMYHITET.

7. KiiTUHHI peuentopu i CHopigHeHicTh (TPOIi3M) BIpYCIB OO KIITHH 1 TKAHHH.
[{uronaTtnuHa ais Bipycy Ha KiIiTUHY. [IpUyuuHM BipyJIEHTHOCTI BIpYCIB Ta POJIb
KJIITUHHUX (aKTOPIB B [IbOMY MPOLECI.

8. BakiHoTepalrist Ta BAKIIMHONPODiTAKTHKA.

9. JlaboparopHa miarHOCTKa BipycCiB.

10.0OnTOTrEHe3 BipycHHUX 1H(DEKITiH.

11. 3aranbpHa xapakTepucTUKa BipyciB OakTepiii (bakTepiodaris).

12.3aranpHa XapakTepucTuka BIpyciB pociauH. OcoOaMBOCTI B3a€MOAIl BIpYCIB
POCIUH 3 POCTUHHOK KIITHHOIO.

13. 3aranpHa XapakTepUCTHUKA BIPYCiB JIFOAWHH 1 TBAPUH

14.Cranii B3aeMoaii Bipycy 3 KIITHUHOKO. Poib BipyCHHUX 1 KIITHUHHUX pelle-
NITOPIB B a7copOI1Iii BipycCy.

15. Xapakrepuctuka Ta kinacudikaris BipoiaiB. OcobmuBocTi OyI0BH Ta peruti-Karis
PHK Bipoinis.

16. CHI/] ta nuisxu iioro npoQiiakTHKH.

17.Bipycui indexmii XXI cropiuus. IlepcrmexktuBn  mikBimamii — HaWOUIBII

IIKOJJOYMHHMX BIpyCHUX 1H(eKiil (rpur, repnec, renatutu A, B, C, nuxo- MaHka

Henre, BIJI ta iHmmx).

o o

Bioximis.

1. Ximiunuii ckiaj )kuBUX opraizmis. Boga. ®i3udni Ta XiMidHI BJaCTUBOCTI BOJIH.
Ponb Bosu B )KMBHUX OpraHizmax.

2. Byrnmesoau. 3arajibHi BIACTHBOCTI Ta Kiacudikailis ByrieBoaiB, OymoBa i pojb y
KHUBI  TIPHPOII. XapakTepucTuka  MOHOCAXapHiB, oJIlirocaxapu/is,
noricaxapuiB. HaliBaxkmusimni npencraBHUkH. [1oXiaHI ByrieBoIiB, X MOXiTHI.

3. Jlimigm. 3araiabHi BIACTHBOCTI, PO3IOBCIOKEHHS, POJIb y OpraHi3mi, KiIacH-
¢ikaris, CTpyKTYpHI KOMIIOHEHTH JIiITi/iB.

4. Binku. Ixmi Gionoriumi Qyskuii. Ximiunmii ckmag Oinkis. AMIHOKMCIOTH —
CTPYKTYpHI OJUHUIII O1IKIB.
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5. CyugacHe ysBIEHHS IIPO CTPYKTYpy OuikiB. PiBHi opranizamii GiIKOBUX MO- JIEKYII:

NIEpBUHHA, BTOPUHHA, TPETUHHA, YETBEPTHHHA.

Hyxneinosi kucinotu. XiMiuHUN CKIaJ HyKI€THOBUX KUCIOT.

7. Bunau nykineinoBux kucior. bynosa ta Baactusocti JJHK. PiBui opranizamii JTHK.
Ilepeuana  crpykrypa JIHK. Btopunna  OymoBa  JIHK.  IIpaBuio
KOMILIEMEHTapHOCTI.

8. ®epmentn — OGionoriyni kartaiizaropu. CTpyKTypa Ta BIaCTHBOCTI (pe- pMEHTIB.
[TonsatTsa npo 130pepmeHTH.

9. Biraminu. IXHs posb y GyHKIIOHYBaHHI (DEPMEHTIB.

10.®epmenTn, siki MpUAMAKOTh YY4acTh y MEPETBOPEHHI BYTJIEBOIIB. Po3miernie- HHs
riikoreny. lllngaxu po3naay ByriieBoAiB. AHaepoOHE MEPETBOPEHHS BYIJIEBO/IIB
(mMxoTOMIYHUH pO3Mai), MIIKOT€HOJII3.

o

11.T'mikomi3 Ta TOiKOMITHYHI  (epMEHTH. 3HAYEHHS peakiiii  TIIKOJITHYHOI
OKCHJIOpEAYKIIii, CripsikeHoi 3 pochopuntoBanHsaM. CiupToBe OpOAIHHS.

12.bananc eneprii. EHepreTnunuii 6ananc aepoOHOro mepeTBOPEHHS BYIJIe-BO/IIB.

13.06min mimigis. ITepeTBOpeHHS JiMiAiB Y KAIIKOBO-IIUTYHKOBOMY TpaKTi. JIi-masu.
Pos sxoBUi B iboMY TIporieci. Po3mienieHHs JimiIiB y TKaHHHaX.

14.06min 6inkiB i aminokucaoT. ['igpoii3 GiNKiB B KHIIKOBO-IILTYHKOBOMYTPAKTI.

15.06MiH HYKIETHOBUX KHCIIOT. PO3MIeNyIeHHs HYKJIETHOBMX KHCIOT JO Ki- HIIEBUX
MPOJYKTIB.

16.bynosa ta ¢yHkiuis Oionorivnnx MeMOpaH. ByioBa KOMIIOHEHTIB MEMOpaH.
CtpykTypHa oprasizailis MeMOpaH.

17.Perynsimis  MeTabomiyHUX —MpOIECiB. [OpMOHHM 1 MemiaTopH.

18.BukopucTtanHs JOoCSITHEHb 010X1Mii B HAPOJHOMY T'OCTIOIapCTBI.

Panio0ioJoris.

1. Tunm ioHI3yrOUOro BHWIIPOMIHIOBAaHHS Ta WOro JoKepena. CKCHO3MINIAHA Ta
MOTJIMHYTA 03 10HI13yI0UOT'0 BUITPOMIHIOBAHHS.

2. Bzaemois i0Hi3y090T0 BUIPOMIHIOBAHHS 3 PEYOBHHOIO.

3. Townizamis Ta 30yKeHHS MOJIEKYII 1 aToMiB. [oHi3aliiHMIA TTOTEHIIIAL.

4. Jlis 1OHI3yFOYOTO BUIPOMIHIOBAHHS Ha MOJCKYIH. THUIH MOAEIbHUX CHCTEM JJIsI
BUBYCHHS MEXaHI3MIB pajIlaliifHO-XiMIYHUX MPOIIECIB.

5. Jlis ioHI3yrOUOro BUIIPOMIHIOBAHHS HA PEUYOBHHH, IO BXOIATH JO CKJIAAY KHBUX
KITITHH.

6. Mexani3mu peanizaiii IPOAYKTIB Pajioi3y BOJM B KIITHHHUX MOJIEKYJIS- PHHX
cTtpykTrypax. [Ipsmi pasiamiifHi MOIIKOHKEHHS MaKPOMOJICKYJ y TOPY- HIEHHSIX
010XIMIYHHUX MPOLIECIB.

/. Iist 10HiI3y:04YOro BHITPOMIHIOBaHHS Ha MeMOpaHu Ta ixHi QyHKIil. Moneky-
JSpPHE BII3HABAHHS, CAaMOCKJIQJCHHS HAIMOJICKYJISPHHX CTPYKTYp, IXHS
3aJIeKHICTh BiJl OMIPOMIHEHHSI 10HI3YIOUUM OMPOMIHIOBaHHSIM.

8. PemnpoxaykTuBHa it MeTabOIiYHA BUKUBAEMICTD KIIITHHH ITICIIS OIPOMiHEHHS.

9. EBoumomiiiHi acriektTd (OPMYBaHHS PI3HOTO PIBHS PaJiOCTIHKOCTI OiOXiMi- YHHX
CUCTEM KJIITHHH.

10.Tunu momudikanii  pamiobionoriuamx edekriB  y kimituHi. Mogudikarris
pamialifHOXIMIYHUX TOIIKO/DKEHb MOJIGKYJ y pO3YMHaX. 3B’S30K MIDK
Moaudikamiero paaiodionoriyHX e(eKTiB Ta panianiiHOOI0XIMIYHUMHU IIPO-
1ecamu.

11.Pagiocencubimizamiss Ta 1l Mexamismu. Kiacudikamis i Xximiuna mpupoma
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pamioceHcuOimizaTopiB. PamiocencuOunizyrodi ¢paktopu Gi3udHOT MPUPOIH.
12.TIpodinakrruuna Ta mcnspamiaiiina Moaudikariis pagiodionoriyaux ede- KTis.
13.ComarnuHi # reHeTHYHI paio3axucHi (HaKTopH.

14.PanioGionoriuni peakuii nmpokapioTHuHux KiiTuH. DopMu iHaKTHBALIl K- THH.
[TopiBHsIbHA pamiocTidKiCT, Oakrtepiid. [lpupoma BHCOKOi pajio- CTIHKOCTI
CHUHBO3EJIEHUX BOJOPOCTEH.

15.Kputnuni cuctemu KIiTHHH. MeTabomidyHa W pPENpOIyKTHBHA BHKHBAEMICTH
KJIITHH.

16.KymynsatuBauii  eekT onpomiHeHHs. [eHeTMYHA [ist iOHI3yl0YOro BH-
MPOMIHIOBaHHS. TOYKOBI, XpOMOCOMHI M TE€HOMHI MyTamlii Ta MeXaHi3MHU iX
¢bopMyBaHHA IiJ BIUIMBOM ONpPOMiIHEHHS. MexaHi3MM pajiamiiiHoi TpaHc-
dbopmartii KITHH.

17.PanioGiomorist 6araTOKIiTHHHHX OPTraHi3MiB

18.KineTrka GaraTOKJITHHHUX MOMYJAIIA TMpH ONpoMiHEHHI. THIM KIITHHHHX
MOMYJSALIN - BUIBHOXKMBYY1 KIIITUHHU, TBIPHI TKaHWUHH, KYJbTYPHU 130- JIbOBAaHUX
KJIITHH 1 TKAHUH Y HOPMI Ta IIPH OIMPOMIHEHHI.

19.ITicngpanianiiine BiJHOBJEHHS KITHHHMX MONYIAMii. Penonmynsiiiauii me-
XaH13M BITHOBJICHHS KJIITUHHUX MOIMYJISIIHA.

20.TTopiBHsIbHA PaiOPE3UCTECHTHICTh OiOJIOTIYHUX CHUCTEM, PI3HHMX 3a CKIIAJHICTIO
TKaHUHHOI OpraHi3arlii.

21.Pagiamiiinuii cuHIpoM Ta Horo ckiuanosi. Ememenraphi ¥ ckimagHi pamio0io-
JIOT1YHI1 peakIii KJIITUH 1 6araTOKIITUHHUX OpraHi3MiB. IHTErpaTUBHICTb CKIaJIHUX
Pamio00JIOTIYHUX PeaKiiii 1 paaialliiHIX CUHIPOMIB.

22.PanioGionoriuni peakiii pPOCAMHHUX CHUCTEM, iXHS THIIOJIONIS Ta KUIBKiCHI
XapaKTEePUCTUKU.

23.PaniobGionoriyni peakiiii TBApUMHHOTO opraHizmy. [TopiBHsIBHA pajio- CTIMKICTH
PI3HUX BUIB TBAPUHHOIO CBITY.

24 TlpuHumny  Tepamii TocTpoi mpoMeHeBoi XBopoOu. IIpuHIMIK pasioTepartii
nyxiauH. .PamioceHcuOumizanis TIMOKCMBHMX  KiIiThH. [imeprepMmis mpu
ONMPOMIHEHH] MyXJIUH. ['eHeTHKo-nonmyssuiiHI eeKr ONPOMIHEHHS.

25.3akon beproube-TpuboHI0 Ta #Oro MOJIEKYISIPHO-0i0I0TIYHE TITyMaYeHHSL.

Snpo KaiTHHY, 11 pafioCTIKICTb.

26.Tpuponuuii  (oH ioHiI3yrouoro BHUIIpOMiHIOBaHHS B Oioctdepi. Ilpupona
pamioakTUBHOCTI cepepoBuina. KocMiuHe BuUINpoMiHIOBaHHA. PamioaikTuBHI
POIVHM ypaHy-pajiito, akTHHOYpaHy U TOpito.

27.PamionykiizHe 3a0pyAHEHHS JOBKUUIA - TI0OANbHI paTioOHYKIiIHI Ommaim,
JIOKaJIbH1 ¥ perioHaNbH1 AaHTPOIIOTEHH1 PaIiOHYKIIIIHI aHOMATI].

28.0cHOBHI MPOOIEMH PagioeKoIorii y 3B’s3Ky 3 OI[HKOK SAepHOI HeOe3MmeKn s
JFOIVHU.

29.Kputepii OI[iHKA HEOE3MEKH PIJHUX THUINB I0HI3yIOUOro BUIIPOMIHIOBAHHS Ha
OCHOBI JJaHUX Paaio0i0JIorii.

30.Kownmerniii 6e3meyHOro MpPOKHUBAHHS Ta MPHHIUIKA YHOPMYBaHb JT030BHX
HABAaHTAXEHb 1 TPAHIYHO JOMYCTUMHUX KOHIICHTPAIN pagiOHYKIiAIB Y MPOAYKTaX
XapuyBaHH:, KOpMax 1 BOII.

31.Tist i0HI3yr0YOT0 BUIIPOMIHIOBAHHSI Ha MTOITYJISIIT BUIIIB.

MikpooioJiorisi.
1. Kopucna 1 mKigguBa MisJIbHICTH MikKpoopraHizmiB. Pomp Oaktepiit y
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KpYroo0iry peuoBHH y MPUPO/IL.

2. OCHOBHI TPHUHIIMITA CHCTEMAaTHKH 1 Kiacudikarii wmikpooprauismis. Ta-
KCOHOMIUHI Karteropii. Kpwurtepii Buay, KJIOHY, MNOMYJAIii, YHCTOI KYJIbTYpH,
mraMmy. biHapHa HOMEHKIaTypa.

3. Mopdoororis, yreTpacTpykTypa OakTepiadbHOi KITHHH. XIMIYHUA CKJIa

OakTepiaabHOT KIITUHH.

Opranizaiis siipa 6akTepiadbHOT KIIITUHH.

[ToBepxHeBi CTPYKTypH OakTepiii: Karcyna, MIKpokamncyja. iX 3Ha4eHHS B

mpoLecax JKUTTEASUIBHOCTI OakTepianbHOl KIITHHH. BynoBa 1 XIMIYHMEI ckian

karcys. Metoau gapOyBaHHS Karcyl.

6. Iuromra3ma i ii BKIOYEHHS. 3amacHi MOXKHBHI PEYOBHHH KIITHHH OakTepiii:
BOJIOTHH, TJIIKOTEH, TpaHy/lbho3a, JIMONPOTEIMHI TUIbLA, KpH- CTaOIAHI
BKJIFOUEHHS, CIpKA.

7. Kimituaaa o6onoHka. bymoBa 1 XIMiYHHH CKIaa KIITHHHOI  OOOJIOHKH
IPaMIIO3UTHBHUX Ta TI'PaMHETaTUBHMX OakTepiifl. i 3HaueHHs B IIporecax
KUTTEISITLHOCTI OaKTepin.

8. XapakrepucTrKa MpoTOILIACTIB, cdeporuractiB i Gopm Gaxrepiii. MexaHizm ix
YTBOPEHHSL.

9. Pyx 6aktepiit. CTpykTypa GakTepialbHUX JUKTYTHKIB. METOIM BU3HAYEHHS PYXY
OakTepiil. XapaKTepHUCTHKA 1 TPU3HAYCHHS BIHOK, aare3iniB, miii. Ta- kcuc.

10.3aranpHa XapakTEepUCTHKA CIIIPOXET, PiKKETCiH i akTuHOMIIeTiB. Ta- KCOHOMIiUHI
noJyiokeHHs1. CIbHI 03HAaKH 3 0aKTeplalbHUMU KIITHHAMH.

11.Mopdonoris TpubiB (UBiLNBOBI, ApiXMKENOAiOHI, aeliTepominern). Bymosa i
CTPYKTYypa KIIITHH TpuOiB (MyKOp, MEHIIILIIyM, acliepriuryc).

12.Tinkropianeni BiacTuBocTi GakTepiit. IIpocti i ckmamui mMetoan ¢apOyBaH- HL.
Mexani3M B3aeMoAii OapBHUKIB 3 OKPEMUMH CTPYKTypaMu OakTepiajbHOI
KJIITUHH.

13.Mopdomorist i cTpyKkTypa HAHNIPOCTIMIMX, COCOOM PO3MHOKEHHS, y Opra- Hi3mi
KOMax, TBapuH, JIOJAWHU. 3arajibHa XapaKTePUCTHKA.

14.Crmopa. TIporiec ciopoyTBOpEeHHS i HOTO 3HAYCHHS [Tst OakTepiit. LUk po3- BUTKY
CIIOPOYTBOpPIOIOYMX OakTepiil. XapaKTepucTuKa JOKali3alii Crop y KIITHHI.
Metoau (apOyBaHHS.

15.Merabomi3mM - XapakTepUCTHKA KOHCTPYKTHBHOTO 1 €HEPreTHYHOTO OOMIHIiB.
@®epMeHTH 1 iX poiib y 0OMIHI pe4yoBUH. IIpakTHUyHe BUKOpPHUCTaHHS (Qe-
PMEHTAaTUBHUX BIACTUBOCTEH OaKTEpiil.

16.TIpoHHUKHEHHSI TIOKUBHUX PEYOBHMH y OakTepialbHy KIITHHY. XapakTeph- CTHKA
TOJI030HHOTO 1 TOJI0(ITHOTO CITOCOO1B KUBIICHHS.

17.ByrneBoaneBuii, OinmkoBHWi 1 imigHwii OOMiHM. 3arajbHa XapaKTEPHUCTHKA 1
MEXaHI3M.

18.luxanust 6Gakrepiit. XapakTepucTUKa aepoOHOro i aHAepOOHOTO THITIB JHXa- HHSI.
MexaHi3M 010J0TIYHOTO OKHUCICHHS 1 BITHOBICHHS PEYOBHUH.

19.XapaxTeprucTrKa OKHCHO-BITHOBHOTO MOTEHIiany pH *KHUBUILHOTO CEepeIOBHIIIA.

ok

20.XapakTeprcTHKa MIrMEHTOYTBOPEHHS 1 WOrO 3HAa4YeHHs UId OakTepialbHHX
nomyisanid .Pict 1 po3mMHOXeHHs OakTepidd, Xmaminid, akTuHowmineTiB. Kpusa
pocty. @a3u po3MHOKEHHsI OaKTepiaIbHUX MOMYJISIiA. K THHHWA UK.

21.0OcHOBHI NPUHIMITA i METOAM KYJILTUBYBaHHS aepOOHHX 1 aHAepOOHUX OaKTepiii.
XKuBunwHi cepenoBumia i ix kmacudikaris.
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22.0OCHOBHI TPUHIMIK KyJIbTHBYBAHHS MATOT€HHHUX CIPOXET, HANMPOCTINIHX,
PIKKETCIH, XJ1aMiiiid, MIKOIIJIa3M.

23.Mikpodaopa rpyHTy. XapakTepHCTHKa KpPYyroo0iry MiKpoOHHX OiOI€HO3IB Y
rpyHTi. [pyHT — sk hakTOp nmepenadi inpekiiaux xBopo6. Mikpoopranizmu
— MOKa3HUKHU (PEeKATbHOTO 3a0pyAHEHHS IPYHTY.

24 Mikpodiopa Bogu. MikpoGHe YHCIIO 1 XapaKTEpUCTHKA CAIPOOHOCTI BOIH.
Bona, sk gakrop nepenadi iHpekuiiHux xsopo06. Komi-tutp, Koni-iHaeKC.

25.Mikpodaopa mositps. dakropu GakTepialbHOro 3a0pyaHEHHs MOBITps. IIoBiTps
sk (aktop nepemadi iHekiiHHIX XBopoo. TecT-MikpoopraHizaMu O6akTepiaTbHOTO
3a0pyIHEHHS MOBITPSL..

26.Mikpodopa Xap4yoBMX TPOAYKTiB. XapakTepUCTHKAa  Hecrenudpiuyaoi i
cuenudiaaoi Mikpodaopu XapyoBUX NPOJYKTIB: puba, oBOUi, (PYKTH, M’5CO,
SIS, XJ1000yJI0YHI BHPOOM, MOJIOKO TOIO. MIKpoOioioriyHe TOCHi- JHKEHHS
Xap4yOBHX MPOJYKTIB. XapuoBi MPOAYKTH K (PaKkTOpu neperadixBopoo.

27.Mikpodiopa opradismy 3710poBOi JIIOAWHHM. 3HAYEHHS ii B HOPMaJbHUX
(hi310JIOTTIYHUX MpOIecax i MaToOTIi.

28.Mikpodaopa mKipd 1 CIM30BHX OOOJIOHOK AMXadbHHMX MUIAXiB, OKa, CEYO-
CTaTEBUX OpPraHiB. 3HAUCHHSI B )KUTTI1 JIFOJUHHU.

29.Mikpodmopa IIKT. ii 3HadeHHS y MpoIecax KUTTEMISIIBHOCTI JIFOJMHH.
JlucOakTepio3, MexaHi3Mu 1 paKkTOpH, SIK1 BINTMBAIOTh Ha HOTO BUHUKHEHHS.

30.'moroGionorist, 1i 3HA4eHHS IS PO3BUTKY MEIMYHOI  MiKpoOioJIorii.

31.diTonaTroreHHi MiKpoopraHi3aMu. 3arajibHa XapaKTepucTUKa 0aKTepio3iB,
en1AeMI0JIOTIUH1 aCIIEKTH

32.I'eneTrka MiKpoOpraHi3MiB. XapaKkTepUCTUKA FeHo- i pEHOTHUIIB. X BU-3HAUEHHS i
xapakrepuctuka. Monudikanii y Oakrepiid.

ImyHoJI0TIS.

1. Mpuponni Gap’epu Ha HUIAXY iH(EKILH | MIKIPSHI Ta CIU30BiI MOKPUBH, CEKPETH,
npupoana mikpoduopa. @akropu HecnenudiuHoi pe3ucteHTHOCTI. CienndiuHuii
IMyHITET, IMyHHA T1aM’SITh.

2. Esomromis imyHiTeTy. ®iorene3 KITHHHOTO Ta T'yMOpPalbHOTO iMyHiTeTy. ITosiBa
TiMGOTAHUX KIIITUH 1 1IMPOITHUX OpraHiB.

3. AnanteBHA posib iMyHITETY. IMyHOreHe3 y mioay. KIiTHHHUI i Ty- MOpaibHHI
IMYHITET Y HOBOHApO/I>)KEHHUX 1 B paHHbOMY ITOCTHATAILHOMY TEPiOIi.

4. TlepBunHi (THMYyC, KICTKOBHI MO30K) Ta BTOPUHHI (JimMdaThuHi By3/1H, ceie-
3iHKa) JiM(}OiTHI OpraHu.

5. CroBOypoBi wimituad KictkoBoro Mmo3ky (CKK). YTBopewns i nokamizaiiisi B
OHTOTEHE3I.

6. darouuTos sk TOJOBHUE 3acib enmiMiHAI] aHTHIeHY. 3aXHCHA 1 MATOJIOTiYHA POITi
3arajacHHs.

7. TloBHi i HEMOBHI aHTUT€HHU, AHTUTE€HHICTh Ta IMyHOI'€HHICTh . XiMiUHa MPH- poja
aHTHUTeHIB, IMYHOT€HHICTh PI3HHX KiaciB OiomomiMepiB. Emitom, abo anTturenna
nerepminanTta. [lpunnunu OymoBu 1 nokamizamii B-i T-emitomiB. Ax’roBaHTH.
Poszmni3HaBaHHSI aHTUTEHIB.

8. Pemenropu cucremu crenuivHOro 3axucry (aHtuTiia Ta penentopu B-i T-
KITITHH).

9. Edexropni ¢yHkiii, omocepenkoBani aHtuTiiaMu. OCOOIUBOCTI CTPYKTYpH i
(GyHKIIT aHTUTUT PI3HUX KiaciB. MexaHi3M TNEepeKIIOUeHHs 130TOMIB aHTHU- TiJ,
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NEPEKIIIOUEeHHS CUHTE3Y 3 MeMOpaHHOi Ha cekpeTopHy dopmy aHTtuTil. Pons Fc-
penenTopiB B peaiizallii 610J0T1YHUX (PYHKIIA aHTUTLI.

10.PosmnisHaBanHst aHTUTEHIB T-KJIITHHHHM perienTopoM. ['eHeTHYHA OpraHisa- Ilis
JIOKYCY T€HIB CUCTEMH TICTOCYMICHOCTI MUIIII 1 JIFOIUHHU.

11.1Insxu MOTparUISHHS AHTUTEHY B OpraHi3m. TpaHCIOPT aHTUTEHY Y BTOPHHHI
OpTraHu.

12.3aco6u eniminarii anTureny. MexaHi3Mu yTBOPEHHS KIITHH mam’siTi. J[u- Hamika
MIEPBUHHOI Ta BTOPUHHOT IMYHHOI BiJITOBI/II.

13.1IposiBu iMyHITETY: TPOTHIHGEKIIHHNN, TPOTUIYXINHHNAMN, TpaHCIIaHTa- [IIMHUA
imyHiTeT. IMyHONOTIUHI craHu : aneprii (4 THIH), aBTOIMYHHI 3aXBOPIOBaHH,
iIMyHOZe(pIUUTH (IIEPBUHHI 1 BTOPHHHI).

14 Ilpuknagni acrextd imyHojorii. IMyHoaHami3 (cepoioriubi Ta iMyHOXiMi4Hi
MeToau aHamiizy). IMyHomiarHocThka. Bakimam 1 cupoBaTku. MOHOKIIO- HaJbHI
aHTHUTLIIA Ta T1OPUIOMHA TEXHOJIOTIS.

I'enernka.

1. T'enorun i denorun. PeHOTHUINIYHA i TEHOTMIIOBA MIHIUBICTH. IIOHATTS MO
MyTauii. BHyTpilIHOBHI0Ba MIHIMBICTG 1 BIAMIHHICTh MK BUJAAMH.

2. 3aBoaHHA Ta MEPCICKTHBU T€HETHKH. 3B'I30K M€HETHKU 3 HIIMMHU Gi0JOTIYHUMHE
HayKaMH.

3. Kapiotun. IlapHicTh XpOMOCOM B COMAaTHMYHHX KIiTHMHAX. ['OMOJIOriuHi
xpoMmocomu. CrienrdigHicTs MOPGOIIOTIi 1 YUCTIa XPOMOCOM.

4. Tenernunuii Kox. JIOBENEHHS TPHMILIETHOCTI Koay. Po3mmudpoBKa KOIOHIB.
[ToHATTS PO reHeTUYHY CYyMpecito. YHiBepCaabHICTh KOIY.

5. MonekynspHa opramisaifis XpoMOCOM MpokKapioT i eykapior. KommoneHTH
xpomatuny: PHK, JIHK, ricronu, iHmi Oinku. PiBHI ynakoBKM XpOMAaTHHY,
HYKJICOCOMH.

6. IlpuHIMIK TeHETHYHOro aHajizy. Meroau: TiOpUIONOTIYHUHN, MyTamiiHuH,
[IATOTCHETUIHUH, TOMYJIAIIMHIHN, TeHeaIOT1YHIH, OJTU3HIOKOBHUH, 010X1MIYHHM.

7. OcHoBH riOpumoOriYHOrO MeTOMy: BuOip "umcrtoro" Matepiamy IS
CXpEIlyBaHHS, aHATi3 OKPEMHUX O3HaK, BUBUEHHS HAIIAJKiB TBOX-TPHOX IMOKOJIIHb,
BUKOPHUCTAaHHS CTaTUCTUYHHUX METOMAIB. BupimanbpHa 37aTHICTD T10pHI0IOTIHHOTO
MeTofy. 'eHeTHuHa CUMBOITIKA.

8. Monori6puaHi Ta MOMIriOpUIHI CXpEyBaHHS.

9. XpoMocoMHEe BH3HAYECHHS CTaTi i yCHaJKyBaHHs O3HAaK, 34EIUIEHUX 31 CTATTIO.

10.CrareBi XpoMOCOMH, TOMO- 1 TreTeporaMeTHa CTaTh, THIIH XPOMOCOMHOI'O
BHU3HAYCHHS CTaTi. YCIaJIKyBaHHS 03HAK 34YCIUICHUX 31 CTATTIO.

11.34emrena cnaaKkoBiCTh i KPOCHHTOBED.

12.Muoxunni nepexpect. Iurepdepenmis. JliHiliHe pO3MIIIEHHS TEHIB Y
XpOMOCOMaX.

13.I'eHeTnuni KapTd, NPUHIUIK iX HOOYIOBH Yy €yKapioT. BHKOpUCTaHHS IaHHX
IIUTOTCHETHYHOTO aHAI3y I JoKajizamii reHiB. [[UToMOTI4HI KapTH XpOMOCOM.
MiToTHUYHUN KPOCUHTOBEP Ta HOTO BUKOPUCTAHHS JUIsl KAPTyBa- HHS XpOMOCOM.

14. Xpomocomua Teopisi cmamkoBocTi Moprana, ii OCHOBHI IOJIOKCHHSI.

15.'eneTnyHMIt aHATI3 Y IPOKAPIOT.

16. Oco6nmBOCTI MpoIIECiB, SKI BEAyTh A0 pekombOiHalli y npokapioT. KoH'roramis y
Oakrepiii. CtateBuil (hakTOp y KUIIKOBOI MATUYKH, HOTO POJIb.

17.1lo3asaepHa (HUTOIIA3MATHYHA) CIIAJIKOBICTb.
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18.1Ina3migHa cHaakoBicTh. PO3MOBCIOMKEHHS TUIa3Mig y TMpo- 1 €yKapiorT.
Oco0anBOCTI Pi3HUX IUIa3MiJ: TPAHCMICUBHICTh, HECYMICHICTh, J€TEPMIHOBAaHICTh
O3HAaK CTIMKOCTI JO aHTMOIOTHKIB Ta IHIIMX JIKAPCHKUX IpENapariB, YTBOPEHHS
KOJIIIHIB Ta 1H. BUKOpHCcTaHHS TU1a3MiJl B TEHETUYHUX JOCIIKEHHSX.

19.B3aemoqis  simepHUX Ta To3asAepHUX TeHiB. lluTorurasmaTMdHa dYOJIOBiva
CTEPUJIBHICTD Y POCIUH

20.CnankoBa MIHJIMBICTh. THIM CIAIKOBOI MIHJIIMBOCTI: KOMOIHATHMBHA, I'€HOMHA,
XPOMOCOMHI TIepe0y10BH, T€HHI MYyTallii.

21. Kom0iHaTHBHA MIiHJIMBICTh, MEXaHI3MH ii MTOSBU, POJIH B €BOJIIOIIII 1 CENEKITIi.

22.T'eHOMHI 3MiHU: MOMITUIOIIS, AHSYTUIOITisI.

23. XpoMocoMHI TiepeOy1oBU. BHYTpiIIHI 1 MIXXPOMOCOMHI MepeOyaoBH: Jelelii,
IyIUTiKalii, IHBepcli, TpaHCIOKalli, TPAaHCIIO3UIII].

24. Knacudikaliisi rTeHHUX MyTarlii.

25.3aKk0H TOMOJIOTIYHHUX PSAIB y chaakoBiii MinnuBocTi (M.BaBuioB). 3HaueHHs
CIa/IKOBOi MIHJIMBOCTI OPTaHi3MiB JUIsl CEJIEKILIMHOIO MPOLECy y €BOIIOLII.

26.P03BUTOK ysBU NP0 CKJIATHY OyHOBY reHa. YsiBa (po3yMiHHs) Koo Moprana
OymoBu 1 ¢yHKIiH reHa. DyHKIIOHATBHUNA Ta pPEKOMOIHAIIWHUN KpHTEpii
anenizMa. MHOKUHHUN aJemi3M.

27.Myrariiitnuii Ta pexomOiHamiitHMi noain rena. [Ipami mkomn CepeOpoBChKOTO 3
CTYIIEHEBOTO ajienizMy. MHoxkuHHMA aneni3M. [lceBgoanenizm.

28.fBume  pexoMOiHAIii:  TOMOJIOTIYHMH  KPOCHHTOBEp,  CalT-crernudivyHa
peKkoMOIHaIIis, TPAHCTIO3HUIIISL.

29.T'eHeTHYHUN KOHTPOJIb MYTAIIITHOTO MPOLIECY.

30.IIpuHuunu perynsauii reHiB y eykapioT. TpaHCKpUIUIHHOAKTUBHUM XPOMATHH.
Oco0auBocTi oprasizanuii IPOMOTOPHOI JUTSTHKA y eyKapioT.
[TocTTpanckpuniiiHi  piBHI peryismii cuHTe3y OunkiB. Ponb wmirpyrounx
TeHETUYHUX €JIEMEHTIB Yy perymsilii reHHuX Jii.

31. Oco0nuBOCTI JIOAUHU SIK 00'€KTa NeHETUYHHX AOCIIUKEHbL. MeToau BUBYEHHS
FCHCTUKW  JIIOJAWHH.  TCHCAJIOTIYHMH,  OJM3HIOKOBUM,  IIMTOTCHCTHYHUH,
010XIMIYHHH, OHTOTCHETUIHHH, TOITYJISAI[IAHHAM.

32.BuByeHHs MeToAy TiOpuau3aiii COMATHYHUX KIITHH JUIsi TE€HETUYHOTO
KapTyBaHHSI.

33. BuBueHHS CTPYKTYypH 1 aKTHBHOCTI T€HOMY JIOJMHHM 32 JOMOMOTOI0 METO/IB
MOJIEKYJIAPHOI T€HETUKHU.

34.TIpobGnemMu MeAMYHOT TEHETHUKH.

35.TIpyyrHM BWHHWKHEHHS CHAJKOBUX Ta BPODKCHHMX 3aXBOpIOBaHb. [ cHETHYHA
3arpo3a pajiamii Ta XiMIYHUX pEYOBHH. |'€HEeTHYHI HacHigkd aBapii Ha
Yopuobumnscbkit AEC.

36. BruiuB ankoroiito Ha CHaJAKOBI CTPYKTYPH KJIITHH. 3Hau€HHs OOpOTHOM JIIO/CTBA
32 OXOPOHY HABKOJHUIIHBOTO CEPEIOBHUIIIA.

37.Kputuka pacuCTChKUX TEOpid 3 TMO3WIil TeHeTUKH. Poib TEeHeTHYHUX Ta
corianbHUX (PaKTOPiB B €BOJIIOIIIT JTFOIUHHU.

38. Cenexkuis sk Hayka. [IpeqMer Ta METOAM JOCIIKEHHS.

39. Cucremu cxpeuryBaHHS B CEJIEKIIi POCIHH 1 TBapuH. AyTOpuauHr. [HOpuauHT.

40.SIBume reteposucy. Moro TeHETHUHi MeXaHi3MH.

41.Metoau no6opy. [nauBiyanpHUN Ta MacoBUi 100ip.

MouJiekyJisipHa 0i0J10Tisl.
1. IlepBunHa cTpyKTypa OIJIKIB Ta BIACTHBOCTI, SKi HAJalOTh i aMiHOKHCIIOTH.
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AMIHOKMCIOTHI 3ajJUIIKUA. BuipHa aMmi”Hokuciora. llenTtuaHuii 3B A30K.
IMominmenTuaHUN JaHIIOr. AMIHOKHCIOTHA MOCIIIOBHICTb.
Pemuikaris 1 TpaHCKpUIIIIS.
3. Tpauckpummis. Tpanckpumiiss y mpokapioris. JIHK-3anexxna PHK-momimepasa.
[aimarms.
Tpanckpunuis ta npouecinr y eykapioris. JIHK-3anexuni PHK-nonimepasu.
Teopis ,,OauH reH-oauH eH3uM™. BU3HaUE€HHS MOCTIIOBHOCTI aMiHOKUCIOTYEpE3
MPHK. I'ereTnunuii kox.
6. Opranizaiis Ta eKcIpecis reHoMy IPOKapioTiB Ta €yKapioTiB.
JIHK y mpokapioT Ta B KJIITUHAX €yKapioT.
8. Peryssmist ekcrpecii TeHiB y mpokapioriB. Iuaykitisi cuHTe3y (epmenriB. Pe-

mpecop.
9. Perynsuis ekcmpecii TeHiB y eykapioriB. Perynsiis Ha piBHI TPaHCKPHIILI.

N

o &

~

[TocTpackpumniiiina PEryJIAIIis. Perymsmis Ha piBHI TPaHCIALIII.
[TocTTpancnsmiiina perymsiis. Perymsiis 13 J0MOMOror rOpMOHIB.
10.JTlimimm i kapOorimpatu:  CTpykTypa 1  BIIACTHBOCTI.

11.biomemOpanm: cTpykTypa, QyHKIIT 1 MeMOpaHHUN TPaHCIIOPT.
12. Tpancmopt yepe3 memOpanu: audysis, ocMoc, mpocta audy3is, MeMOpaHHUIA
Tpancnopt. [loTpebda y eneprii.

13. Monexkynsipaa OGiomoriss JIHK-Bmicanx ta PHK-BMicHEHX BipyciB.

14.Ctpyktypa pubocoM 1 6iocuHTe3 OLIKA.

15. Tpaucrioptai PHK: BnactuBoCTi, mepBMHHA Ta MPOCTOPOBA CTPYKTYpa.
AnantopHa ¢yskmiss TPHK y mpomneci tpancmsmii MPHK. Awminoarmun- TPHK-
CHUHTETa3a: CTPYKTypa i pyHKIIii.

16. MeTtoau monekymspHoi 6iomorii. Texnonorii pekomOinanTHoi JJHK.

17. Metoau nOCTiPKeHHSI MAaKPOMOJIEKYII. Y IbTpalleHTpUyTryBaHHs 1 Celu-
MEHTaIlifHa MMOBEIIHKA HYKJICETHOBHX KHCIIOT.

18. Knonysanns /JIHK. Pectpukrasuuii ananiz. XiMiuHUN CUHTE3 1 CAUT-CIPSIMOBAHUMA
Mytarenes. Southern-6y0TiHr. [lepeHic reHiB y KJIITUHU €yKapio- TiB Ta eMOpIOHH
CCaBIIiB.

19. CexBenyBaHHS HYKJIETHOBUX KUCIIOT.

ExoJoris.

1. PiBui opranizamii >xuBOi Matepii, HagOpraHi3aMoBi OiosoriuxHi Ta OGiOKOCHI
CUCTEMH: MOMYJIALIi, yrpynoBaHHs (01011€HO3H), eKOCUCTEMH, Olocdepa.

2. Exosoris sk Hayka MPO HAJIOPraHi3MOBI OiOCHCTEMH, 1X CTPYKTYypy Ta (YyHK-
1ioHyBaHHs. Micie exoJsiorii B cucTemi O10JI0OTIYHHMX Hayk; ii 3B'sI3ku 3 0io-
reorpadiero, i3ionoriero, TeHeTUKOI0, EBOIIOIIHHAM BUYCHHSIM.

3. Tloustrs cepemosuia. OcobMMBOCTI (GOPMYBaHHS CEPEAOBHINA. YSBICHHS PO
G13UKO-XIMIYHE CepeIOBHINE ICHYBaHHS opraHi3MiB. (OcoOJMBOCTI BOJHOTO,
I'PYHTOBOTO Ta MOBITPSHOTO CEPETOBHILA.

4. ExkonoriuHe 3HAYCHHS OCHOBHHMX a0iOTMYHUX (PAKTOPIB: TeIia, OCBITICHHS,
BOJIOTOCTI, KOHIIEHTpalii OioreHHuX eneMeHTiB Tomo. CUrHambHE 3HAYCHHS
ab10THYHMX (DAKTOPIB.

5. Jlimitytoui ¢akropu. IlpaBuno Jlibixa. B3aemopiss exonoriuHux (akTopis.
Posmoain okpemMux BHIIB 110 TPATIEHTY YMOB.

6. 3aranbHi ysSBICHHS Ta IOHATTS, BU3HAYEHHS TepMiHy "momyisiis" B ekoJorii Ta
rederull. [lonynsmnis sk e1eMeHT CUCTEMU BUY Ta €IEMEHT eKocucteMu. Popmu
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HOMYJISIIHUX YyTPYIOBaHb.

/. Ctpykrypa momynsimii. lepapxiuHa, BiKOBa, cTareBa, MPOCTOPOBA CTPYKTYpa
MOMYJISALIN; pO3CENIEHHS OPraHi3MIB Ta MIKIIONYJIALIINHI 3B'I3KU. Xapakrep

8. CkiamoBi KOMIIOHEHTH 0iOLIEHO3Y Ta OCHOBHI (DaKTOpH, sIKi 3a0€3IeUyIOTh HOro
icHyBaHHs. Kiacudikaiis eJleMeHTIB YrpylNoBaHHS Ta KOHLEMIis €KOJOTIYHOTrOo
JIOMIHYBaHHS.

9. BumoBa pisHOMaHiTHICTh, fK crerudiyHa XapaKTEPUCTHKA YrPYIOBAHHI.
[IpakTuyHe 3HAUEHHS BUCHHS [IPO YTPYIOBAHHS.

10.Tpodiuna, mpocropoBa, BHIOBa, €KOJOTIYHA CTPYKTypa OiomeHosy. Ta-
KCOHOMIYHA XapaKTepUCTUKA yrpylnoBaHHsA. BujgoBa cTpykTypa yrpynoBaHb Ta
ciocobu ii BusaBiaeHHsa. KpaiioBuit edekr. IlousaTrts exortony. Konremniis
OI0THYHOTO YIPYITOBAaHHS.

11.TTousATTS TPO EKONOTIYHY Hilly; MOTEHIIHHA Ta peani3oBaHa SKOJOTIYHA Hillla.
Junamika Ol10LIEHO3Y, SIK pe3ynbTaT MIKBHJIOBUX B3aeMoBigHOcHH. Cykiecii,
eTanu, TUMU. [HIuKaTUBHE 3HAYEHHS OPraHi3MiB.

12.Cuissignomennss mouste "6ioreorneno3" (B.H. CykaueB) Ta "exocucrema" (A.
Tencmi). bioreoreHo3u sik XOpoJaoriuyHi OAUHUII O10chepHu.

13.Tpodiuni piBui. I[loHATTS TpOodiuyHOTO JaHIKOra, TPOPIUHOI CTPYKTYpHU
exocucteM. Tumosoris TpoiyHUX CXEM Y PI3HOIO TUIY €KocucTeMmax. BTpatu
€Heprii Mmpu mepexonl 3 OJHOro TpodiuHoro piBHA Ha apyruil. Exonoriuna
nipamizaa. [lipamizga mac, yucen Ta eHeprii.

14.TlepBunHa TPOIYKILiS — MPOAYKILiSt aBTOTPOGHUX OpraHi3miB. 3Ha4eHHs (OTO- Ta
XEMOCHHTE3Y y (PYHKIIIOHYBaHHI €KOCHUCTEM.

15.TTotik eneprii B exocucTeMax, ePEeKTUBHICTH ekocucTeM. Camoperysisiiiai
MPOILIECH B EKOCHCTEMAX.

16.Busnauenns Oiochepu Ta ii mex. Poms B.l.Bepnaacbkoro y dopmyBaHHi
Cy4acHOTO HayKOBOTO ysiBJIeHHs 1po Oiochepy. Ctpykrypa 6iocdepu. Po3- momin
KUTTS y Oiocdepi. biocdepa, sk €equHa eHepreTMyHa CUCTeMa IUIa- HETapHOTO
MacimTaoy.

17.Kpyroo6ir BaxIMBIlIAX XiMIYHHX €JEMEHTIB y 6iochepi. AHTPOIIOreHHUI BILUINB
Ha IPUPOJIHI IMKIIM OCHOBHHUX O10reHHUX ejeMeHTiB. CTabuibHICTh 6iochepu.

18.XapuoBi pecypcu moactBa. IIpobGieMu XapdyyBaHHS Ta BHPOOHHUITBA Ci-
JBCHKOTOCTIOAAPCHKOT TPOTYKIIii. Crpareris CLIIBCHKOTOCTIOIAPCHKOTO
KOPUCTYBaHHS.

19.T1paBoBi acniekT 0x0poHU TpHpo . OpraHizailis OXOPOHH MPUPOAN B YKpaiHi.

20.0co6aMBOCTI  OXOPOHH YHCTOTH aTMOC(HEPHOrO TIOBITPS, BOAHUX PECYPCIB,
IPYHTIB, POCIMHHOTO Ta TBapUHHOIrO CBITY. IIpHpPOIOOXOPOHHI KOHIEMIII].
Oxopona renoonny. Uepona Kuura Ykpainu

21.Ypb6anizariis Ta ii BIuuB Ha 6iocdepy.

22.T1pupoI0OXOPOHHI TEPUTOPii: OCHOBHI MPHHIIUIK BHIUICHHS, OpraHi3ailiii Ta
BUKOPUCTAHHs. 3aloOBIJHUKH, 3aKa3HWKM, HAI[IOHAJbHI MAapKHU: BHU3HAU€H- Hf,
¢byHKii, Ty, GiomoriyHe, reorpadiyHe Ta COLiaTbHO-€KOHOMIYHE 3HAYECHHS.

23.0OCHOBHI TIOJIOXEHHS €KOJIOTIYHOI Ta HPUPOJIOOXOPOHHOI OCBITH Ha Pi3HHX
CTYHEHSX HaBYaHHS.
BioTexHoJioris

1. TIpemmer i 3amaui Giorexuosorii. CydacHa 0ioTexHOJIOTIA. PaHHI JTOCITIKEHHS.
Po3BuTOK KIITHHHOT TEOPIi.

2. Biojoriuni cucremu B OioTexnosorii. IIpokapiotn i eykapioru. Escherichia coli,
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Saccharomyces cerevisiae. KyapTypu KIIITHH €yKapioTiB.

3. Kiacudikartisi, B 3aCTOCYBaHHS 1 METOJIM, BUKOPHCTOBYBaHI B GiOTEXHOJIOTII.
biorexnomnoris 310poB'a moaunu 1 TBapuH. Cenexiist abo riopuaHa JiHisl.

4, BUKOPHUCTAaHHS HOBHX PEMPOAYKTHBHUX TEXHOJOTiH, HOBHX BaKIMH, a TaKOX
OakTepiaJbHUX 1 KIITUHHUX KYJIBTYP, III0 BUPOOISIOTh TOPMOHH.

5. JliarHOCTHKa, HOBI BaKIIMHH 1 JIIKK, 3aPOJIKH, 3aIUTiTHCHHS iMT Vitr0, BUKOPHUCTaHHS
TOPMOHY pOCTY (LIIAXOM MPUMOMY MpenapaTiB Ui TPAHCTEHE3Y) IS 30UIbIICHHS
HA/I0iB MOJIOKA, JUIsl KOPMIB 1 KOPMOBHUX /100aBOK. TpaHCTEeHHI TBapUHU, «OHKO-
MUIIII.

6. MOHOKIOHAIBHI aHTUTIIA - JIKYBaHHSA XBOpPOO, iarHOCTHKA; IOCIIIKEHHS
Jxopmxka Kroxnepa ta Llezapa Munmureiina.

7. XimiuHuii cCHHTE3, CEKBeHyBaHHs Ta amiutidikaris JJTHK.

8. Xumepni Gimku. PosmieruicHHsS XAMEpPHHUX OiNKiB. 3acTOCyBaHHS XHMEPHHX
OIKIB.

9. CrBOpeHHS YOBHMKOBOI'O BEKTOpa Ha OCHOBI Gakymoupycis mus E. coli i kmiTun
KOMax.

10.Buninenus pekoMOiHaHTHOIO OijIKa 3 KIITHH KOMax 3a IOIOMOrow addQiHHOro
3B'sI3yBaHHsA. Excmpecyroul BeKTOopu [isi poOOTH 3 KIITHHAMH  CCaBIIB.
CenexTuBHI MapkepHi reHu. Excrpeciss 1BOX KJIOHOBaHUX T€HIB B OAHIN KIIITHHI
CCaBII.

11.CrnpsimoBaHwmii MyTareHes i reHHa iHXeHepist OiTKiB.

12.CupsimoBanuii Mytareses: Metoau. OirOHYKICOTH/-CIPIMOBaHUN MyTarcHes i3
Bukopuctanisam J{HK ¢ary M13.

13.T'enna imkeHepist GiNKiB. YTBOPEHHS JOJATKOBHX THCYIb(IIHUX 3B'S3KiB.
3amiHa acrmapariny Ha iHIIIl aMiHOKHCIIOTH.

14 Bukopuctanuss ~ MIiKpoOiB Ui OJCp)KAHHS  KOMEPIIHHHX  MPOMYKTIB.

15.ITpoMucioBa 010TEXHOJIOTIS: 3aCTOCYBAaHHSI MIKPOOPTaHI3MIB B 3aJIEKHOCTI
BiJl BUPOOHMIITBA PEKOMOIHAHTHMX BAaKIMH 1 JIK, TaKUX SIK 1HCYJIH, TOPMOHHU
pocTy ax 10 BUpoOHHUIITBA (pepMEHTIB 1 crierupiyHUX OLIKIB.

16. Bakiuau. CyGonuuuyHi BakuuHu. [Ipoturepnernuni BakuuHu. [Ipotu surypHi
BakiMHU. [IpoTuTyOepKyIb03H1 BakuMHU. [lenTuaH1 BaKIUHU.

17. Autubiotuku. KnonyBanHs rTeHiB OilocuHTe3y aHTHOiOTHKIB. CHHTE3 HOBHUX
aHTHO10THKIB. PO3p0oOKa HOBUX METOIB OJCPKaHHS MOJTIKETUIHUX aHTHO10THUKIB.
BrnockonaneHnHst BUpOOHUIITBA aHTHO10THKIB.

18. bionomimepu. CtBopeHHs1 pekomOiHaHTHOI Oaktepii Xanthomonas campestris —
MPOAYILEHTA KCAHTaHYy.

19. OcHoBHi npobaeMu YKpaiHu y po3BUTKY O10T€XHOJIOTi:

20.Cramii po3poOKM TEXHOJOTIYHOTO TPOIECy BUPOOHMIITBA MEIUKAMEHTY.

21.IloeranHa Ta CHHXpPOHHA PO3poOKa TeXHOJIOTii. Pi3HOMaHITHI popmu
oprasizauii poooTH B ¢papMalieBTUMHOMY BUPOOHUIITBI IPH MOETANHIN po3poOLii.

22.biogerpanaiiisi TOKCHYHUX CIIONYK 1 yTUJIi3alis 6ioMacH.

23. bioTexHomorist MikpoOiB - CUTBChKOMY TocnogapctBy. Jlerpanaris kceHOOIOTHKIB
3 JIONOMOTOI0 MiKkpoOiB. Mertabomiuni 1uisxu Oiojerpajaiii KCeHOOIOTHKIB,
CTBOPEH1 MeToAaMu TeHHO1 1HxeHepii. [lepenic mnasmia.3miHa TeHiB.

24. bioTexHOJIOTisI HABKOJIHWIIHBOTO CEPEIOBHINA: TEXHOJOTIl 3aroTiBili KOMIIOCTY,
00pOOKH CTIYHMX BOJA, BUKOPHCTAHHS MIKpPOOPTaHi3MiB y IpOIecax IOMIMIICHHS
HAaBKOJIMIIHBOTO CEPEJIOBMILA, OYMILEHHS BiJ
«JTIKapCHKOTO» 3a0pYyAHEHHS, OUUIICHHS CTIYHUX BOJ], OYHMILIECHHS MOBITPS 1 Ta3iB,

98



99

110 BIIXOASATH, 13 3aCTOCYBaHHSAM 010(p1IBTPIB.

25.Bunyyenns metaniB 1 HadTH. Bumydenns wmini Tta iHmwmx wmetamiB. JlyxHe
BUMHUBAHHSIM OaKTEpIIMH METANIB 3 PYyJ, BUMUBAHHS MIHEpPAIbHUX Py, pOOOTH
Konmep i Xaiinkia mo 6akrepii Tiobacillus ferrooxidans.

26.bioBuMuBaHHS pPyA 1 KOHIICHTpATIB SK aJbTEPHATUBHUN eHepro30epirarodmii
BapiaHT. bioabcopOuis 4yu ocaJxeHHs MeTaniB. BuimydeHHsa HapTu 13 cTapux
POIOBHII Ta O1THUX IIIAPIB.

27.BusBneHHs 1 KOHTPOJbh 3a0pYAHIOIOYMX PEUOBHH - OIOJOTiYHI METOAM s
BUSBIICHHA BUIAJIKIB 3a0pyJHEHHS 1 OE€3yNMMHHOIO KOHTPOJIIO 3a0pyIHIOIYHMX
PEUYOBHH: TMiJIPaXyHOK KUIBKOCTI BHJIIB POCIWH, TBApUH 1 MIKPOOPTaHI3MIB,
MIJPAaxXyHOK YKCIa OpraHi3MiB, aHAJI3 PIBHIB KMCHIO, METaHY W IHIIUX CHOJYK y
BOI.

28.Metonmu  OI1OJOTIYHOTO  BHUSABJICHHS 3  BHUKOPHUCTAHHAM  OIOCEHCOpPIB 1
IMyHOJIOTTYHHUX aHami3iB. OliHKa 0Jaronoaydus eKOCUCTEMHU.

29. Yrumizanis Kpoxmaio i mykpiB. [IpomucioBe BUpOOHHUIITBO ()PYKTO3M i€TAHOIY,
MiABHUINEHHS Horo epextuBHOCTI. Zymomonas mobilis. Onepskanus cumocy

30. Yrumizamig nenroiio3u. KOMIIOHEHTH JIITHOLIEIIOI03:U. BUAIIEHHS TeHIB LETIOIO3H
y OpOKapioTiB 1 eykapioTiB. MaHIMynsis 1enr0i03HuMu reHamu. [lepcnexktusu
BUPOOHHUILITBA €TAHOJTY 13 aMOP(HOT LENI0I03U 3 T0NOMOIo0 ApixaKiB. [lanbHe.

31. bijToK OTHOKJIITHHHUX OPTaHI3MiB.

32. MikpoopraHi3aMid B CUIBCBKOMY TrocmoaapcTBi. bakrtepii, o0 CTHMYIIIOIOTH piCT
pocnuH. ®ikcanis azoty. Hitporenasa. Komnonentu. I'eHHa iHkeHepist Kiactepy
TeHIB HITPOreHa3u.

33.T'eHHa iHXeHepist POCIUH: METOAHM 1 3aCTOCYBaHHSI.

34.I'eHHa 1HXeHePisl POCIIUH: METOI0JIOTIS.

35. TpaHCcreHHI MUIIl: METOJ0JIOTis. BUKOpUCTaHHS PETPOBIPYCHUX BEKTOPIB.
Meton mikpoin'exiiit JTHK.

36.Menuuna OiorexHosoria. MojekynsapHa JiarHOCTHKA. 3aKOHOAABCTBO 1
010TE€XHOJIOT141.

37.Jlrwoncekuit renoM. L mpoekTy TeHOMy moAMHM. KapTH T'€HETUYHOro
sueruieHHs. Mapkepu noniMopduoi JIHK. ®@i3muni kaptu. STS-pinsHkw.
[HTerpamisi KapT TeHETHYHOro 3B’s3yBaHHS 1 ¢i3uuHux kapt. [Iporpec y
posmudposii reHomy moauau. CexBenyBanHs JIHK monunau. Etnuni, neranbpHi
Ta CcolllaJIbHI aCIIEKTH.

38.T'enna Tepamis €X VIVO. Ta in Vivo. BipycHi cuCTeMH [OCTaBKM TEHiB.
PerpoBupycHi BekTOpu. AJICHOBIpYCHI BEKTOpU. Bekropu Ha  OCHOBI
aJICHOACCOIIIIOBaHMX BipYCiB.

4. KPUTEPII OLIIHIOBAHHSI BCTYIIHOI'O BUITPOBYBAHHSI

Berynne BunpoOyBaHHS Oyne NPOBOJUTHCH y BUIIISAAI TECTYBAaHHS.
3aBnaHHs nepenoavaroTh 25 TECTIB, KOXKHE 3 SIKUX OLIHIOEThCS y 4 Oanu. 3arajibHa
OLIIHKa 32 (haxOBe BCTYIHE BUIIPOOYBAHHS PO3PAXOBYETHCS 3a (POPMYIIOIO:

100 + 4x (KinpkicTh mpaBUIBHUX BIATIOBiJIW HA TECTOBI 3aBIAHHS).
MakcumaneHa cyma OaniB 3a (axoBe BCTyNHE BUIIPOOyBaHHS cTaHOBUTH 200
Oais.

99



100

5. PEKOMEHIOBAHA JIITEPATYPA

Teopis eBoutomii
1. Bposaiit B.M. Eomroriiitne Buenns : miapyunuk. — K.: BI] ,,Akagemis”, 2013.
—336-¢.

2. Kopx O.I1. OcHoru esomoriii. — Cymu: VHiBepcurerchka kaura, 2006. — 381

3. OcHoBH eBOMOLIIHOI Teopii: HaBuanpHuit moCiOHKMK 3 aucrmIuting «biomoris
PO3BUTKY Ta OCHOBHM €BOJIIOIIIMHOI Teopii» JUisi CTYAEHTIB cHeliaabHoCcTI 162 —
biorexnonorii Ta 6ioimxeHepis cnemianizamii «I[IpomucioBa 6iotexHomoris» / Yknan.:
O.1O. Tankin, JI.O. TitoBa. — K.: KIII imeni Iropss Cikopcbkoro, 2018. — 121 c.
(eleKTpOHHE BHUIAHHSA).

4. Tlapamonos O.0. Jlapsinizm. K.: Bumia mkomna, 1982. - 271c.

5. IlpoGmemu eBoIOIil OpraHi3MiB : HaB4Y. TMOCIOHMK IS CTyd. Oioji. cmer.
Bulux 3aknaniB ocitu / B. M. bposnaiii, K. Il. Inbenko, O. B. Ilapxomenko / 3a
penakiiero B. M. bposnis. — K. : HITY imeni M. I1. Jlparomanosa, 2004. — 96 c.

6. Cerena C. Aurpomosoris. — K. : JIubixs, 2001. — 336 ¢

7. Teopist eBoIOIi (CHCTEMHHIA PO3BUTOK KUTTA Ha 3emui) : miapyunuk / 1. O.
Orinoga, O. €. Ilaxomos. — JI. : Bua-Bo uinponetp. yu-1y, 2011. — 540 c.

8. Stearns S., Moekstra R. Evolution: An introduction. — Oxford: Oxford
University Press, 2002. — 380 p.

Boranika

1. Boranika. Bogopocti ta rpu6u . Kocrikos 1L.1O., Ixxaran B.B., [lemuenko E.M.,
boiiko O.A., boiiko B.P., Pomanenko I1.O. (mix pexn. [.LFO.KocrikoBa Ta B.B.[[)xaran). —
K.: "Apicreii", 2005.

2. Manjpuk B.1O. OcHoBu 1iuroem6Opiosorii kBitkoBux pociua (Magnoliopsida).-
VYxropon, 2003.

3. Mangpuk B.YO., Konecuux O.b. OcnoBu ansromorii.- K.:®@iTocorionentp.
2006.-350 c.

4, Kyuepsa JL.®., Boiitiok 10.0., Heuwmraitmo B.A. Cucremartnka BHIIHX
pocnuH. 1. Apxeroniaru. - K.: ®@itocorionentp, 1997.

5. TMamtora O.0., Oapxouu O.I1. Anaromis pocnus. — K.: JIu6ins, 2007. — 304 c.

6. Cabamomr  B.I. Bumi pociauHu: KOHCIEKT JeKIiit.- Yxkropo: [TomirpadueHrp
"Jlipa", 2011.- 104 c.

7. Anpoxiu B.B. I'eorpadis pocnun, 1952.

8. Baccep C.II., KouampatseBa H.B., Maciok H.IL, u ap. Bomopocmu
(CnpaBounuk). - K.: "Haykosa gymka", 1989.

9. Boiitiok 10.0., Kyuepsisa JL.®., bamanina B.A., Bpaiton O.B. Mopdororis
POCIIMH 3 OCHOBaMH aHaToMIi Ta uToemOpioorii. - K.: ditocouionentp, 1998.

10.Tonybens M.A. Beryn o reocritiocuctemodorii.- JIsBis: ITosri, 2005.-198 c.

11. fennpodmopa VYkpainu. Jlukopocii Ta KyJabTHBOBaHI JepeBa 1  KYIIIi.
INononacinui: Josigauk / M.A.Koxno Ta in. — K.: Buma mkosa, 2001.

12.Komengap B.I. Jlikapceki pocnuum Kapmar.- Yikropoa: Mucrenpka, JTiHis.
2007.-487 c.

13.Meroauuni po3poOKK [0 J7Ta0OPAaTOPHUX 3aHATh 3 HOPMATHBHOTO KYypCy
"Boranika. CucremMaTtnka BHIMUX POCITUH" JUIS CTYJEHTIB OiojoriyHoro (akynsreTy /

100



101
VYnopsan. JI.®. Kyuepsisa, B.I1. Ilorpe6ennnk, B.A. Heuuraiino, B.A. baganina, O.B.
Tumenko. — K.: ditocouionentp, 2001.
14.Heuwnraitno B.A. Cuctremaruka Buinux pociut. II. Tlokpuronaciuuni. — K.:
diTocorioneHtp, 1997.
15.Heunraitno B.A., Kyuepsa JI.®. bBoramika. Bumi pociaman.- K.
®itocomionentp. 2000.- 431 c.
16.Heunraitno B.A., Kyuepsa JIL.O. Cucremarnka Bummx pociuH. Crmcok
OCHOBHHUX IIPOTPaMHHUX TaKCOHIB Ta 00'€KTiB HOPMAaTUBHOTO Kypcy "3aranpHa OoTaHika" Ta
crienikypcy "Cucrematuka, €BOJIOIsA Ta ¢igoreHis Bummx pocauH". — K.
dirocomionentp, 2000.
17.Heuwnraiino B.A.. JIuma O.5. Cucremaruka Bummx pociu. - K.. 1993,
18.Tlerpyc Y0.10. OcHoBu 3aransHOI IUTOIOTIT.- Yokropos. 1999,
19. oryneaunpkuii I1.M. Ta in. Boranika. AHatomis i Mopdosnoris pociuH. - K..
1971.
20. Ipornenko JI.I1., Bpaiton O.B. Anaromist pocium. - K.. 1981,
21.Ca6anom B.I. OcHoBH cucTeMaTuky pociuH.- Ykropon, 2001.- 85 c.
22.Cixypa A.J1. 3aransna reorpadist pociaun.- Yepriris, 2010.- 294 c.
23.Crebnenko M.I., TonwapoBa K./., 3akapko H.I'. bBoramika: Amnatomis i
Mopdoutorist pocnuH. - K.: Bumia mkomna, 1995,
24. ®enpbaba-Knymuna JI.M.. Komenmap B.I. ®irtoreHomnoriss 3 0CHOBaMH
cuHiToco3oorii.- Ykropoa. 2001.
25. ®onop C.C. ®nopa 3akapmnarts. - JIssis. 1974.
26.YepBona kuura Yxkpainm. Pocmunbuit ceir / 3a pen. SLII. [imyxa. -K.:
I'mo6ankoncantunr, 2009.
3o0J0rist
1. lllep6ak I'.J1., Llapiukoa JI.B. 3oomoris Ge3xpeGernux. Iligpyunnk. — K.:
Bunasanuo-nonirpadiunuit neHtp «KuiBcbkuit yHiBepcuteT», 2008.
2. Jykamos [I.B., baman ILI'. 3aramsaa 30070ria. besxpeberni tBapuuun.Kypc
JEKUINA AJ1 CTYJEHTIB 3a04HOi (hOpMH HaBUaHHS O10JOTTYHUX (PAKYJIBTETIB.
— Kuis: ®iTocomionentp, 2006.
3. llepbax TI.M., Ilapmukoa JI.5., Bepsec FO.I. 3oomoris 6esxpeGerHux.
[Tigpyunuk: ¥V 3-x kaurax. K.: JIn6ine, 1995 — 1997.
4. Cmoropxkescbkuii JI1.O. 3oomoris xopaosux. — K., 1979.
3arajbHa HUTOJIOTis
1. Ierpyc FO.}O. OcHoBu 3aranbHOI 1uTosorii.- Ysxropon, 1999.
2. Tletpyc FO.1O. 3arampaa murosoris /MeTooanuHi BKa3iBKU sl J1abOpaHT.
po6it.- Yxropoa, 1999.
3. Ilerpyc 10.IO., Kumko K.M. TecToBi 3aBmaHHs i3 3arajibHOi I[UTOJIOTII.-
VYxkropoa, 2003.
IicToJaorist
1. Mzepxuncekuii M.E., Tapmarina C.M., J[lamimoBa O.B., Ilasiox JIL.M.
HaBuanbHuil mociOHMK [0 J1abOpaTOpHUX 3aHATh 3 Kypcy ‘“3arajbHa IUTOJIOTIS Ta
ricronoria”. - K.: BIIL “KuiBcbkuii yHiBepcutet”, 2002.
2. Bonxkos K.C., ITaceuxo H.B. YasrpacTpykrypa KIiTHH i TKaHHH (HaBYaILHUIA
MOCIOHUK - aTJIac 3 IUTOJIOTI 1 3arajnbHOi ricTosorii) - TepHonine: YkpMmeakuura, 1997.
3. Jlymuk O.J]., IsanoBa A.I71., Kabax K.C. I'icronoris moauau (MapyIHUK AJIs
CTYACHTIB MEAMYHUX IHCTUTYTIB). - JIbBiB. - Mup. - 1993.
4. Kyuepenko M.€., Babenrok FO./., Bacunbe O.M. ta inm. Bioximis. -K.:

101



102
BIIL] “KwuiBcbkuii yHiBepcutet”, 2002.
5.  Kopuumncekuit O.B. TecToBi 3aBHaHHs i3 3arajibHOI TiCTOJIOTII (HABYAIHHO-
METOANYHUH MociOHuK).— Yxropoxa: YxxHY ,.I'osepna”, 2007.
AHaTOMisl pOCJIHH
1. Bpaiton O.B. ®izionoris pocnuH s qonuTauBux. CTeKUHA B 3€JICHUNCBIT.-
K.: Ykpaincbkuii ¢piTocouionoriuanii nentp,2003.

2. Bpaiion O.B., Yukanenko B.I'. Anaromis pocius.- K.: Bumna mk., 1992.

®diziostorisa Ta 6ioximMist pocauH

1. Mycienko M.M. ®izionoris pocaun. — K.: JIubigs, 2005.
2.  Mycienko M.M. Exomorist pociun. — K.: JIu6ins, 2006.
3.  bpaiion O.B., Yukanenko B.I'. Amnaromis pociuH. — K.: Buma mkona,

1992.
4.  Mycieako M.M. @ortocunres. — K.: Bumia mkomna, 1995.
AHaTOMIifl JIIOAUHH
1. T'onoBaupkuii A.C., Uepkacos B.I'., Camnin M.P., ®enonrok S.I. Anaromis
moauHu. Y Tprox ToMax. — Binnuns: Hosa kuura, 2006.

2. Manuii atnac 3 amaromii: Ilepekman 3 5-ro moiabchbk. BuI. — BCB
“Mennmmna”, 2011. — 136 c., 83 1.
3. Caymak-CaBuiipka M.M. Amaromis moxuan. — K.: PamgHceka mkona,

1966.

4. Cunopenko ILI. Ta in. AHatomist Ta (i3i0NOTis TOIUHU: TAPYYHHUK. — 3-T€
BU., Bump. — K.: Menununa, 2011. — 248 c.

5. ®eponrok S.I. Amaromis Ta ¢isionoris 3 martonoriero. — TepHOMiNEb:
Ykpmenknura, 2001. — 676 c.

6. ®penx Herrep. Atrnac amaromii momuau / 3a pen. mpod. HO.B.
YailkoBChKOI0: HayK. mep. 3 aHml. kaHa. mel. Hayk A.A. Llerenbcbkoro. — JIbBiB:
Hayrinyc, 2004. — 514 c.

7. Yepkacos B.I., boopux LI, TIymincekmit FO.JM., Kopampuyk O.L
MixHapoaHa aHaToMi4Ha TepMiHouoris. — Binnuug: Hoa kuura, 2010. — 392

diziosoris JJIOAUHHU | TBAPUH

1. Haituenko I'.M., llu6enko B.O., Cokyp B./l. ®izionoris moaunu i TBapus. — K.:
Buma mkosa, 2003.

2. Makapuyk MLIO., [Tu6enko B.O., ITaciuniuernxo O.M., Jlsmenko T.I1. OcHoBHi
MOHATTS. 1 BHU3HAUYEHHS 3 Kypcy izionorii mroauHu 1 TBapuH. — K.: YkpaiHncbkuit
¢iTocomionoriunuit nentp, 2003.

3. MeTtonuuHi BKa3iBKH [0 TMPakTUKyMmy 3 (izionorii soguau i tBapun / Ilix
penakmiero  M.FO. Makapuyka Tta O.M. Ilaciuniuenka. — K.: VkpaiHcbkuid
¢irocomionoriuawmii nentp, 2003.

4.  Kyuepos I.C. ®izionoris moauuu. — K.: Bumia mkona, 1991.

5. Iubenko B.O. ®izionoris cepreBo-cynunnoi cucrtemu. — K.: YkpaiHchKuit
ditocorionoriyauit ieHtp, 2002.

BioJiorist iHAMBiIYya1bHOT0 PO3BUTKY
1. TpyckaBenpkuit €.C., Menbuuuenko P.K. Ticromoris 3 ocHOBamu
emOpiozorii. — K., 2005. — 329 c.

2. Bapentok .M. Bionoris mocteMOpioHaaILHOIO po3BUTKY (Kypc nekiriii). — K.
—2009. - 157 c.

102



103

3. Bionoris iHauBigyansHOro po3BUTKY: MeToanuHi pekoMeHzaii// 3iH4eHKO
O. I1., Crenantok S. B. — JIyusk, PBB “Menia”, 2015.— 36 c.

4. bionoris iHAWBIAyaqbHOTO po3BUTKY. IlpakTukym : HaBd. moci6. / M. E.
Izepxkuncekuit, H. B. Ckpunauk, O. K. Boponina, JI. M. Ila3tok ; ynopsakysanus H. B.
Ckpunauk — K. : BugaBauuo-nonirpa- ¢iuauii nentp "KuiBcekuit yHiBepcutetr", 2014, —
271 c.

5.  biosoris iHIUBiTyaTbHOTO PO3BHUTKY: HABY. MOCIO. /sl CTY/ACHTIB JACHHOI Ta
3a04HO1 (hopMHU HaBYaHHS cremianbHOCTI bioyoris / yknagad: [LA. Iraatenko — Yepkacu;
III1. «dap-I'panny, 2011, - 123 c.

6. Kopumucekuit O.B. TecroBi 3aBmanHs 3 Gionorii  iHIWBixyasbHOrO
po3BuTKyY. — Yokropox: YxxHY ,,I'osepna”, 2008.

BipycoJioris
1. Boiiko A.JL., TTomimyk B.II., Tokapuyk JI.B. Ta in. [IpakTuky™m i3 3arajbHOi
Bipycosorii— K., 2000.
2. Monimyk B.IT,, Bynzanisceka 1.T., Puwxyk C.M. Ta iH. MOHITOpHHT BipyCHHX
3aXBOPIOBaHb POCIIHH B OionieHo3ax Ykpainw. / ITia. pen. B.I1. [Tomimyka. — K., 2001.
3. IpaktukyMm i3 3aransHoi Bipycosorii/ 3a pex. A.JI. Boiiko. — K.., 2000.
4, Curauk 1.0., Kmumurok C.I., TBopko M.C. MikpoGiosorisi, BipycoJoris,
imyHosoris. — Tepuominb, 1998.
5. Tlpia B.M., Tlopoxuuipkuii O.0. Ilocibuuk 3 memuuHoi Bipycomorii— K.,
1995.
6. Tloci6uuk 3 Meauunoi Bipycourii / 3a pea. B.M. I'npina. — K.: 3n0pos’s, 1995.
Bioximisn

1. Kydepenko M.€., babeniok FO.J[., Bacumpes O.M. ta in. bioximis:
[Minpyunuk. — K.: BIII "KuiBcbkuii yniBepcuret", 2002.

2. Kyuepenko M.€., Babenrok 10.J]., Bacuinpes O.M. ta in. bioximis. — K.,

1994,
PapgioGioJioris

1. I'pomsuncekuii JI.M. Pagio6ionoris. — K.: JTubigs, 2000.

2. Hopwmu paniamiiinoi 6e3nexu Ykpainu (HPBY-97). - K., 1997.

3. Yopuobuiaschka karactpoda / 3a pen. B.I. Bap'sxrtapa.- K.: Hayk. mymxka,

1996.
MikpobioJioris:
1. Bekipunk K.M. Mikpo6iomnoris 3 ocHoBamu Bipycosorii.- K.: Bumia mkona,
2001.- 231c.
2. boiiko H.B.IletpocoBa B.l. HaBuanpHwii mociOHMK 3 MikpoOGiomorii i
OCHOB BipycoJorii.- ¥Yxropoa: Kapmaru, 1999.- 164 c.
3. Hikomaituyk B.1.,Hanp B.B., I'eHeTHKa 3 OCHOBaMH CeJIEKIIii.- YKIOpOI,
2003.- 154 c.
4. Curtauk 1.0O., Kmumurok C.I., TBopko M.C. Mikpobiosoris, Bipycosoris,
imyHosoris. — TepHoninb: Ykepmenkuaura, 1998.- 262 c.
5. Tokapuyk JI.B., Kouapatiok O.A., ITominyk B.I1. Metoauuni pekomMeHarii
1o crennpaktukyMmiB. "Bipycu wmikpoopranizmi", "Bipycu pociun", "MonekynspHa
6iosoris BipyciB". — K., 1997.- 126 c.
6. Yaiika B.E. IIpaktukym 3 MikpoGiojorii.- Binnuis: Kaura-Bera, 2004. 92 c.
7. Cxok M.B. OcuoBu imynoorii. Kypc nekuiit.- Kuis, 2002.- 150 c.

8. Kmummoxk  C.I., Curauk 1.0., Tsopko M.C., IIupoGokos B.II. [Ipakrruna

MikpoOionoris.- Teprominb: «Yxkpmeakauray, 2004.- 432c.
ImyHos0TiRA

103



104

1. Bepmuropa A.E. Ocaosu imynouorii.- K.: Buma mixosa, 1980.

2. Curauk 1.0., Kmumurok C.I., Topko M.C. MikpoGiosorist, Bipycooris,
iMmyHoIoTIA. - YKpMeakHaura, 1998.

3. Koxan I. Imynounoris. - Kuis - Toponro: «Ko63a», 1994.

4. TTacrep E.I.,OBox B.B.,ITo3yp B.K., Buxors H.E. Imynomnoris.IIpaktuxym. - K.
Buma mkosa. 1989.

5. Skobucsk M. Imynomorist / Ilepekimam 3 TMONBCBKOI 3@ PETAKINErO

B.B.Yom'sik - Binumst: Hosa kuura, 2004.
I'eneruka

1. Hikomaituyk B.I., Bakepua M.M. I'eneruka: [TinpydHuk [ist CTYJICHTIB BUIIHX
HaBUYalIbHUX 3aKiafAiB. Yxropoa: ['paxnaa, 2013. — 506 c.

2. Hikonaituyk B.l., Hagp B.b. T'eHeTuka 3 ocHOBaMHU CeENeKIlii. - Y3KIOpO.:
Meniym, 2003.

3. Hikomaituyk B.l., Hane B.B. Kypc jekiiiii reHeTHKY 3 OCHOBAMH CEJIEKIIii.
- Vxropou: [Tarent, 1997.

4. Hikomaituyk B.l., T'opbarenko LIO. T'enerwuna imkeHepis. - VYKropom:
[TaTent, 1999.

5. Hikomaituyk B.l., Hage B.B. Manuii mpakTHKyM 3 TE€HETHKH 3 OCHOBAMH
cenekiii. - Yxropoa, 1992.

6. Hikomaituyk B.l., Hage B.b. 30ipHMK 3amau 3 TeHETUKH (IOpOOIeHMi |
nepepobnenuit)- Yxropon: [larent, 2001.

7. Touskuii B.M. I'enernka - Oneca: Acrponpint, 2008. — 712 c.

MouekyasipHa Oiosoris

1. Maptunenko O.I. Metoau MosekyasipHOi  OiotexHosorii: JlaboparopHuii
npaktukyM/ 3a Hayk. pen. wi-kop. HAH Vkpainu, mpod. J.M.I'oBopyna.- K.:
Axkanemnepionuka, 2010.- 232 c.

2. Kleinsmith L.J., Kish V.M. Principles of Cell and Molecular Biology,2™ Ed.
Harper Collins College Publishers, 1995.- 870 p.

3. Karp G. Cell and Molecular Biology, John Wiley & Sons, Inc. 1996.-

830 p.

4. Brown T.A. Gene cloning, Chapman and Hall. London, Glasgow,
New York, 1992.- 286 p.

5. Nicholl D.S.T. An introduction to genetic engineering, Cambridge
University Press, Cambridge.- 1994.-168 p.

ExoJtorist

1. Binsscekmii I'.0., [Magys M.M., ®@ypayii P.C. OcHoBH 3arajibHOI €KOJIOTIl. —
K.: JIn6ins, 1993.

2. bposaiit B.M., Tama O.0O. Exomoriuni mnpoGmemun Ykpainu (mpoGiemu
HOOTEeHIKM) —HaBYaIbHMI NociOHUK 3 ekonorii. — K.: HITYim. MLII. JIparomanosa, 2000.
—111c.

3. Bposguiiit B.M., T'anta O.0. Enepretnuni 3akonu exosorii. — Kuis.: HITY im.
M.II. Iparomanosa, 2001 — 103 c.

5. T'ony6ens M.A., Kyuepsiuit B.A., I'encupyk C.A. Ta in. KOHCHEKT JEKIIiit 3
kypcy «Exomoris Ta oxopona npupoan» — K.: YMK BO. —1990. — 216 c.

6. depiti C.I., Imoxa B.O. Ekomoris. - K.. Bug-Bo yKpaiHCBKOIroO
(itocortionoriyHoro eHTpy, 1998. — 196 c.

7. xurupeit B.C., Ctopoxkyk B.M., Smtok P.A. OcHOBHU ekoiorii Ta 0XOpoHa

104



105
HABKOJIUIIIHBOTO CepeIOBHINA (€KOJIOTis Ta oxopoHa npupoaun) Ilinpyunuk — Buna. 3—Te,
nor. — JIbBiB: Adima, 2001. — 272 c.
8. Kyuepsswuii B.I1. Exosorist. — JIeBiB: Cait, 2000. — 500 c.
9. Iorim JI.A. Exonorig: Hasuanpuuii mocionuk.- K.: 3Hanns, 2008.-
272 c.

10. Horim JI.A., Mensins B.I'., I'sosgeupkuii O.I'., Ko3ak 3.5. Exomoris:
OCHOBM TeOpii 1 mpakTuKkyM. HaBuanbHuil MOCIOHUK NJisi CTYJEHTIB BUIIUX HABYAIBHUX
3aknanaiB. — JIsBiB: ,,HoBuit CiT—2000”, ,,MaruoJis mioc”, 2003. — 296 c.

11. Mycieako M.M., CepebpsxoB B.B., Bpaiton O.B. Ekomoris. Oxopona
npupoan: CnoBHUK — fAoBimauK. — K.: 3ranns. 2002. — 550 c.

12. Hikomaituyk B.I. Exonoriunuii cran 3akapmnarrsi. [IpobiemMu inepCcreKTHBH. —
VYkropon, 2004. — 248 c.

13. Sluux A.B. Exonoriuna 6e3neka B Ykpaini. — K.: T'enesa, 2001. — 214 c.

14. MansnieB B.1. Ta inmn. Ipupoma Kapmarcekoro periony Ykpainu. ITociGHuk
JUTSL BUMTENIB 3araiibHOOCBITHIX mKiI. — K:, [n—T exomorii (IHEKO), 1999. — 200c.

BiorexHoJoris

1. Maprunenko O.I. Meromu monekymsapaoi OGiotexuosorii. JlabGoparopHuii
npakTukyM. - K.: Akanemnepioanka.-2010.-232 c.

2. Iupor T.I1., Irnatosa O.A. 3aransHa 6iorexnomnoris.- HYXT, Kuis, 2009.- 336

3. Kommanens T.A. Kypc nekumiit ,,Bipycu sk Bextopw” (Iuisi CTYIEHTIB
6ionoriyHoro Qaxynerery).- K.: Ykpaincekuii pitocorionoriunuit nentp.- 2007.- 84 c.

4. bemurasi B. M., Hikomaituyk B. I., Binuxk I1. T1. JlaGopaTopHuii MpakTHKYM 3
OiorexHosorii Bummx pocyvH.- 1994.-YBBK , ITarent”. -42 c.

5. Iapra B. M., Hikomaituyk B. 1. JlaGopatophi poGoTH 3 GioTexHOJIOTriT
MIKpOOpraHi3MiB. - Yxkropoa: Bun. Ta npyk 3akapmnarchkoi 00. oprasizaimii T-Ba
,3HaHHA" Ykpaiam, 2006.- 22c.

6. [llapra b. M., Hikomaiiuyk B. 1. JlaGopatopui po6oru 3 eKoJorii
MIKpooprasi3Mis - Yxkropoa: Bua. ta napyk 3akapnarcbkoi 00J. opraHizaiii T-Ba
»3HaHHsa" Ykpainu, 2006.- 42c.

7. Menpanuyk M.JI., Hosak T.B., Kymax B.A. BbioTexHomoris pociuH:
[Migpyunuk.- K.: ITomirpadxoncantunr.- 2003.- 520 c.

8. Hikomaituyk B. 1., Topbarenko I. ¥O. T'enetnuna imkenepis. —,llateHt”,
VYxkropona, 1999.

9. Barnum S. R. Biotechnology. An introduction. Wadsworth Publishing
Company, a Division of International Thomson Publishing Company, Belmont,CA -
1998.- 228 p.

10. Kleinsmith L.J., Kish V.M. Principles of Cell and Molecular Biology, 2" Ed.
Harper Collins College Publishers, 1995.- 870 p.

11. Karp G. Cell and Molecular Biology, John Wiley & Sons, Inc. 1996.-

830 p.

['omoBa mpeameTHOT KOMicii 31

crnemianbHocTelt 014.05 «CepenHs ocBiTa.

Biosoris Ta 310poB’s TOAUHIY 1

091 «biomoris Ta 6i0XiMis» noil. Bakepuu M.M.

105



