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1. HOACHIOBAJIBHA 3AIIMCKA

Berynnuii ek3amen 3 6ioi0rii epeadaydae mepeBipKy 3araJbHOTEOPETUIHOT
MIATOTOBKM BHUITYCKHHKIB BHUIUX HABYAIBHUX 3aKJIaJiB OCBITHBOTO CTYIICHS
"OGakanaBp" 13 OCHOBHHX OIOJIOT1YHUX AMCLUIUIIH, TepeadadyeHuX MNporpamMamu
yHIBEepCcHUTETIB YKpaiHu. BiAmoBiHO 10 1bOTO, YKJIaJadi BU3HAUMIIM 32 JIOIIbHE
BKJIIOUUTH JI0 TPOTpaMH HAWBAKJIMBIII 3araJbHOTEOPETUYHI MHUTAHHSA 3 YCiX
O10JTOTIYHUX JAUCIHILUIIH, TTepea0auyeHnX HaBYATHHUMU TUTAHAMM 31 CITEIIaIbHOCTI
091 «biosoris» y mNOE€IHAHHI 3 IHIIMMHU CHEIIAJBHOCTAMH, SKI (HOPMYIOThH
dyHgaMeHT O1loJIOTIYHUX 3HaHb. [Ipu 1BbOMY BpaxoBaHO crenudiky KOXKHOI
JUCHUTUTIHA, MIKIIPEIMETHI 3B’SI3KM Ta perioHanbHI 0co0aMBOCTI diopu 1 dhayHu
VYkpaiHu, a TakoX Te, II0 €K3aMEH Mae€ BIANOBIOAaTH BUMoOraMm bosioHCBKOro
IPOLIECY.

Mera BCTynHOro BHMIPOOYBAaHHSI TIOJIATa€ Yy 3’4CyBaHHI  PIBHSA
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX YMIHb 1 HABUYOK, HEOOX1JHUX JJIsI OMIAaHYBAHHS
HOPMAaTHBHUX 1 BapiaTUBHUX JHUCLUMIUIIH 3a MPOrPaMoI0 MiArOTOBKHM (haxiBIs 3a
cuerianpHIcTIO 091 «biomoris.

Bumoru 10 31i0HocTei i miarorosseHocri aditypienriB. /(s ycmimHoro
3aCBOEHHS JUCIMIUIIH Tepe0aueHuX HaBYajIbHUM IUJIAHOM IS MiJITOTOBKH 32
OCBITHIM cTyrnieHeM «Marictp» adiTypieHTH MOBHMHHI MaTu 0a30BY BHIILY OCBITY 3a
3a cremaiabHicTIO 091 «bionorig» Ta 3a10HOCTI O OBOJOAIHHS 3HAHHSIMU,
YMIHHSIMU 1 HaBUYKaMH B Tainy3i biosorii. O60B’A3K0BOI0 YMOBOIO TaKOX € BUTbHE
BOJIOJIIHHS JIEP>KaBHOIO MOBOIO.

AOGITypi€HT TiJ] Yac eK3aMeHy MOBUHEH MOKa3aTH:

- IIMOO0KE PO3YMIHHS TEOPETUUYHHUX OCHOB O10JIOTi1;

- BMIHHA [IO€HYBaTH 3arajpHl 1 CHeliajdbHl OI10JOTIYHI  IPOLECH,
aHaJ13yBaTH (DAKTUYHUN MaTepiaa 3 TOTO UM 1HIIIOTO MUTAHHS;

- BUIbHE BOJIOAIHHS HAyKOBOK TEPMIHOJIOTIE€I0, 3HAHHSA TaKCOHOMIYHUX
OJIMHUILIb BCIX LAPCTB O10TH Ta (PAKTUYHOTO Marepiaigy MpU MOSICHEHHI OyZOBH 1
(GyHKUIT HUTICHOTO OpraHi3My ado oro OKpeMux OpraHis.

[Iporpama ckiageHa y BiAMOBITHOCTI A0 ['amy3eBoro craHmapty BHUIIO1
OCBITH YKpainu HanpsiMy miarotoBku "biosoria". 3a ocHOBY nmporpamu Oynu B3sTi
nporpaMu aucuuiulii KuiBChbKOro HaIiOHANBHOTO YHIBEpcUTeTy iMeH1 Tapaca
[lleBuenka.

IIporpama po3riasinyra Ha Bueniii paai 6iosoriunoro ¢gakyJbTeTty Bij «

16» O0epe3nsi 2023 p. npoTokoJ Ne 7.

XapakTepuCcTHKA 3MIiCT IPOrPaMH.
3MICT mporpamMu CTPYKTYpOBaHUM 3a AMCHMIUIIHAMM, SIKI BXOJSATH [0
mporpaMd  HiArOTOBKM  ¢axiBIiB  OCBITHbOro  crtymneHs «bakamaBp» 3a
cnemanpHicTIO  «bilomorisg». Ilo KoOXHIM AUCIUIUIIHI HaBEIEHI TEMHU, SIKI
PO3KPUBAIOTH 3MICT LIUX AUCIUILIIH.



2. IEPEJIK ®AXOBUX HABYAJIBHUX JUCHMUILIIH, 3 AKUX
HPOBOAUTHCHA BCTYIIHE BUITPOBYBAHHSA

Teopis eBomrortii, boranika, 3oomoris, 3arampHa 1wurTosoris, [icTosoris,
Anaromis pocimH, ®i3ziooris Ta 6i0xiMis pociuH, AHaToMis Jiroauau, Dizionoris
JIOAWHM 1 TBapuH, bionoris iHAMBIAYyanbHOTO PO3BUTKY, Bipycomorisa, bioximis,
PanioGionorist, Mikpo6ionoris, ImyHonoris, ['enetuka, MonekynsipHa Oionoris,
biodizuka, Exonoris, biotexHomoris.

3. TEMU HABYAJIBHOI'O MATEPIAJIY TA OPIEHTOBHUMU
HHEPEJIIK IIMTAHDb

1. Teopisi eBoJIIOMII.

[cTopist pO3BUTKY €BOJIIOLIMHUX MOTJSAIB. YSABICHHS PO PO3BUTOK >KMBOL
NpUPOAU B JOJAPBIHIBCHKHUI mepioa. EBomromiiiHi 1€l B aHTUYHUN Mepiof,
CepenenboBiyusi Ta B enoxy BiapomkeHHs. 3apoKeHHsI 1 PO3BUTOK OOTaHIKH,
300J10T11 Ta 010J10T1i PO3BUTKY 1 iX poJib Y (OPMYBaHHI 1]I€i PO3BUTKY MPUPOIH.
Bunuknenns epomoriinux norisgie y XVIII cr. - mepmiii monosuni XIX cT.
Kpeartionizm, tpanchopmizMm, npedopmizM 1 €mireHe3 sk CHoMoOH TMEepIInX
y3araJlbHeHb B 010JIOTTYHUX HayKaX, 110 OyJIM BUPA30OM 1€l PO3BUTKY.

Epomronitine Buenus K. b. Jlamapka. Horo VABJICHHS IIPO TPUPOLY

€BOJTIONI10. MexaHi3M BIUTMBY YMOB CEPEIOBUINA HA OpraHi3MH, HAOYBaHHS O3HAK
11x cnankyBanHs. Oninka BueHHs JK.b. Jlamapka.

EBomrorntivine Buenns Y. Jlapsina. [lepenymoBu BUHUKHEHHS BUeHHS. KUTTS
1 HaykoBa AisnbHICTh Y. JlapBiHa. OCHOBHI MOJIOKEHHS BYEHHS IPO €BOJIIOLIIO
OpraHIYHOTO CBITY, IO BUKJIaneHi y kHU31 "lloxomkenas BuaiB". Po3puTok igei
eBoutoLli B HacTynHux npangx apsina. Ouinka BueHHs Y. JlapBiHa, NpUHIIMIIOBI
BIJIMIHHOCTI JJapBIHI3HY BiJl JJaMapKi3my.

Po3BUTOK €BOMIOIIWHUX BYEHb B TMICHSAApBIHIBCHKUN mepioa. [uckycii
HaBKoJIO BUeHHs J[apBiHa. BUHMKHEHHS Tediil B JapBiHI3MI: KIACUYHUNA JAPBIHI3M,
JaMapKo-IapBiHi3M, HeojapBiHi3M. OCHOBHI HAMPSIMKHA PO3POOKH EBOIOIIMHUX
BYEHb: (DUIOTEHETUYHUM, EKOJIOT1YHMI, eKcliepuMeHTanbHui. Heomamapkizm sik
HOBE €BOJIIOIIITHE BUEHHSA, MOro KpuTUKa. Poib mapBiHi3My B mporpeci 0iojorii.
BunukHeHHs 1 ¢GOpMyBaHHS T€HETUKHM Ta ii poJib B JAJBLIOMY BIOCKOHAJECHHI
JapBiHI3MYy, CHHTE€3 TE€HETUKM 1 JapBiHI3My. [‘€HeTWYHMI aHTHIAPBIHI3M,
MO/I0JIaHHS OTO HEJTOJMIKIB 1 BUHUKHEHHS CY4aCHOTO €BOJIIOIIIHHOTO BUCHHS.

OpraniuHa eBoJoNig K 00'eKTHBHUHN Tporiec. Opranizailis KUTTA 1 HOTO
OCHOBHI XapakTepuCTUKH. (OCHOBHI BJIACTUBOCTI JKUTTSA: JUCKPETHICTh 1
LUTICHICTh, KOHBapiaHTHa penymiikamis. ['eoxiMiuHa pojb >KUTTS Ha 3eMIIL:
Ol0TMYHUIN TOTEHIIAJ, TUCK >KUTTS. EBOJIOIIA SK yMOBa ICHYBaHHS KUTTS Ha
3emui.

CucTeMHICTh 1 OpraHizoBaHiCTh KUTTA. OCHOBHI piBHI opraHizailii »UTTS:
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MOJICKYJISIPHO-TEHETUYHHM, OHTOTC€HETUYHUMN, MOMYJIAIIHHO-BUIOBUM,
010T€OLICHO-TUYHUM;, OCHOBHI KpUTEpii iX BHUIUICHHS, B3a€EMO3B'SI30K 1
CHiBBiHOIIEHHS MI>K HUMHU. KpyrooOir peuoBuH 1 eneprii 0iocdepu sk CBITUCHHSA
€THOCTI] KUTTH.

OCHOBHI puCH 1 eTanu eBOJIOLIi KUTTS Ha 3eMJi. 3arajbHl BiJOMOCTI IIPO
reoxpoHoyorito 3emiui. IlepemymoBu 1 eTanu BUHUKHEHHS JKUTTS: XIMidHA
€BOJIIONIS, MOYATKOBI eTanu O10JI0TIYHOr0 OOMiIHY, BUHMKHEHHS MPOTOOIOHTIB.
[HUT TiMOTE3n BUHUKHEHHS KUATTA. OCHOBHI NMUISXHM Ta €TAlH €BOJIONII POCIIHH i
TBapHH.

Mertoan BuBuUeHHS eBOIOII. OCHOBHI METOAM BUBYEHHS E€BOJIOLIMHOTO
nporecy. Metoan maneoHrtosorii, ©Oioreorpadii, mopdosorii; emOpionorii,
CUCTEMAaTUKH, TEHETUKHU, MOJIEKYJIApHOI O1loiiorii, (i3iosorii, 610XiMii Ta 1HIIMX
HayK. OcoOJMBOCTI BUBYEHHSI MIKpO- 1 MakpoeBotolii. KommiekcHuit miaxia 1o
BUBYEHHS €BOJIIOIL].

BueHHs npo MIKpoOeBONIONI0. BUHUKHEHHSI BYEHHS PO MIKPOEBOJIIOLIIO.
[Tonsarrs wmikpoeBomtomii. OcoOMMBOCTI BHBYEHHS MIKPOEBOJIOLNI, TOJIOBHI
3aBJIaHHS 1 METOM, 3HAUEHHS JJIS1 PO3BUTKY €BOJIIOLIIIMHOTO BUCHHSI.

EnemenTtapna ojuHuIs, €BOJIOLIMHMIA Matepial, siBUIlEe Ta (akTopu
epomronii.  [lomymsmist sk~ eneMeHTapHa  oAuHULS — eBojromii. OCHOBHI
XapaKTEPUCTUKHU TOMYJISIINA K €KOJIOr0-TeHETUYHOI CHCTEMHU.

['eHeTHYH1 OCHOBM €BOJIIOIIi: MIHJMBICTh - T€HOTHIIOBA 1 IMapaTUIIOBA SIK
eJeMEeHTapHUI eBOMIOLIMHAN MaTepian. MyTtamiitHuil npouec 1 KoMOIHATOpHUKa Ta
ix ponp B eBomtorii. Poib cepenoBuIlia y MIiHJIUBOCTI, MOHSATTS HOPMH PEaAKIIi,
reHotur, GeHotun. [IoHATTS mpo reHodoHA MOMyJsLii Ta MOOLTI3amiitHUi hoHA
CHaJKoOBOT MIHIUBOCTI. DakTOpH, IO PETyIIOI0Th TEeHETUYHl TMPOIIECH, SIK
MepeyMOBH €BOJIONII. 3MiHA F€HOTHUIIOBOIO CKJIAAy MOMYJsLIi - eJleMeHTapHe
eBOJIOIIHE siBUIE. EneMeHTapHi (akTopu €BOJIOIII: MYyTalllifHUA TpoIec,
MOMYJISILIMHI XBUIIL, 130JI5L1s, X MPUPOJA, OCOOIMBOCTI MPOSIBY Ta 3HAYECHHS IS
MIPOIIECY €BOJIIOIII.

[Tpupoauuii 1006ip sIK pyIIiiiHa 1 CHPSIMOBYIOYA CHJIa €BOJIIOIII.

[TepeaymoBu 1ii IpUpOIHOTO T0OOPY: T€TEPOTeHHICTh OCOOWH, MPOTpecis
PO3MHOKEHHsI, 00poTh0a 3a iICHyBaHHs. Bu3HaueHHs MOHATTA "TipupoaHuil 1061p".
O06'extu 1 cepa aii mpupoaHoro aodopy. [puknaau nii mo6opy. [IpoBigHa pois
1000py Y BUHMKHEHHI HOBUX O3HaK, MOro €()EeKTHUBHICTb 1 MIBUAKICTh. MexaHi3M
nii go0opy B TOMYJSAIMISX, WOTO CTaTUCTHYHMIA xapaktep. OCHOBHI ¢opmu i
HaIpPsIMKU TIPUPOAHOTO J000PY: CTAOUII3YyIOUUH, PYITIAHAN 1 AU3PYNITUBHUI; 1HIII
dbopmu npupoanoro nodopy. CrareBuii 10061p. lHAKMBIAYaTBbHUN 1 TPYNIOBHI 100ID.
TBopua poas IpUPOIHOTO T0O0DY.

BunukHeHnHs ajmanrtaiiii Sk pe3yabTar Aii IpupoaHOro no6opy. MexaHizm
BUHUKHEHHA agantauid. [lpuknaam anmanrtamiid. Krnacudikamis  aganTariif.
Koanmanramii, mpukiangu KoamanTaiidi B eKocHUCTeMax. BiIHOCHHMI XapakTep
ajanranii, mpodiema OpraniyHoi JOUUTFHOCTI.

Buenns npo Buj 1 BUAOYTBOpPEHHS. ICTOpist pO3BUTKY KOHUEMINT BHUIY, SIK
reHeTUYHO 3aMKHyTOi cuctemu. Kpurtepii Buay. LlimicHicts Buay, i1 mpupoaa i
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MexXaHi3M MATpUMKUA. PeanbHICTh Buay. HepiBHOIIHHICT, BUAY B  PI3HHUX
takcoHax. CTpyKTypa BUIY K pe3yJibTat eBotouii. Bua sk cuctema. Bun sik erar,
OJIMHUIIA 1 Mipa eBOJIOLIHHOTO Mpolecy. BuaoyTBopeHHs - IKepeno BUHUKHEHHS
OaraToMaHITHOCTI kuBOiI pupoau. [nsaxu 1 cnmocodu BumoyTBopeHHs. [Ipuknanu
BUJIOYTBOpPEHHS. AJOMAaTpUYHE 1 CHHIATPUYHE BUAOYTBOpeHHs. [iOpumorenne
BUJIOYTBOpEeHHsA. Ponp momimnoinii 'y BumoyrBopeHHi. Heodopmorenne 1
MIKPOAKyMYJISITHBHE BHWJJIOYTBOPCHHS, (iIeTHUHE BHUAOYTBOpeHHs. [IpuHImm
3aCHOBHUKA 1 BUJIOYTBOPEHHS. 3HAYCHHSI 130JIA11111 Y BUIOYTBOPEHHI.

[IpobGnemu makpoeBodtoiiii. EBostolist oHTOreHe3y. 3arajibHi ysiBIECHHS PO
OHTOTEHE3 PI3HUX TPYN OpraHi3MiB 1 crenudika ioro epomromii. [[umicHICTD 1
CTIWKICTh OHTOT€HE3y, OHTOI€HEeTHUH1 AudepeHmianii, Kopesiii 1 KoopaAruHaIlii.
CraniiiHiCTh OHTOT€HE3Y, €BOIIONIS cTaAiil. EMOpioHi3alis OHTOreHe3y, HEOTEHi,
deramizaiiis. ABTOHOMI3AIlS K MOCUJICHHS CTIMKOCTI OHTOTE€HE3y B (hisoreHesi.
Ontorenes - ocHoBa (uiorene3y. Buenns npo ¢inemOpiorenesn. BueHHs mpo
PEKAMITYISALIIO 1 MOro cydyacHa iHTepIpeTanis.

EBomromis  opraniB 1 ¢yHkuiid. [luticHicTs opraHi3My 1 BIAHOCHA
ABTOHOMHICTh Horo opratiB. IlepenymMoBH (1IOr€HETUYHUX IEPETBOPEHD OPIaHIB:
MYyJIbTUQYHKIIOHANIBHICTh 1 KUIbKICHI 3MiHM (yHKIIH. CrocoOu mnepeTBOpeHHs
opraHiB 1 (yHkumii: mnocuieHHss a0o mnociabieHHs TOoJIOBHOI  (PyHKIIIT,
MOJIIMEpU3allisl 1 OJTiroMepu3allis OPraHiB Ta KOHUEHTpaIlisl (PyHKIIiH, 3MEHIIIEHHS 1
30UTbIIEHHST uncha (yHKIIN, po3auieHHd (yHKLIA 1 opradiB, 3MiHa (YHKIIIH.
B3aeM03B's130k  TIEPETBOPEHHSI OpraHiB y (QuIOreHesi: 3aMillleHHS OpraHiB 1
byHKIii, rerepobaT™Misi, KoMmIieHcalis. [IpyuunHn 1 MeXaHI3MH pyJIUMEHTaIii 1
peaykiii opradiB. ATaBizMu. TemMInu eBOIOLIT OpraHiB 1 PyHKIIIH.

EBomrortis ¢inorenernunnx rpymn. OcHOBHI ¢opmu QinoreHesy: dinernyHa
€BOJIIOLIIS, AUBEPIEeHIIsl, KOHBEPreHIisl 1 mapaieni3M. ['0JI0BHI HapsSIMKU €BOJIFOIIIT
(biToreHeTUYHUX TPYI: aJlOrTeHe3, aporeHe3. TeMId €BOJIOIIl TPpym: Kpurepii
IIBUJKOCTI  €BOJIIOLII, TeMNu (OPMOTBOPEHHS, pPANTOBE BHJIOYTBOPEHHS.
@D1I0reHeTHYH1 PeNiKTH 1 TYNUKH €BOJIIOLIi, BUMHPAHHS TPYI 1 MOro MpUYUHMU.
[Tomidimist 1 MoHODITIS B TOXOKEHH] TakcoH1B. [IpaBuia eBosroIii rpym:

HE3BOPOTHICTh €BOJIIOLI, MPOrPeCcyroUdoi creriamizalii, MOXOIKEHHS BiJ
HECIeIiali30BaHNX TMPEAKiB, adanTHUBHOI pajiaiii, dYepryBaHHS TOJOBHHUX
HANpPsIMKIB €BOJIIOLI11, TOCUJIEHHS IHTETpallii 010JJOTTYHUX CUCTEM.

EBomrorivinuii iponiec. [lonsiTTst porpecy 1 #oro kputepii. Kimacudikaris
HaIpPSMKIB MPOTrpecy: HEOOMEKEHHH, O10J0TIYHUM TpyMmoBUM, O10TEXHIUYHHUM, iX
XapaKTEPUCTHKA, KPUTEPIl 1 CIIBBITHOIICHHS. B3aeMO3B'I30K pi3HUX HANPSIMKIB
MIPOTPECUBHOT €BOJTIOITI.

[ToxomkeHHsT 1 €BOMNIOINIS JIOAWHU. BHWHUKHEHHS JIOACTBA SK eTal
YaCTKOBUX EBOJIIOIIMHUX TEPETBOPEHh B TBAPUHHOMY CBiTi. Micie IOIWHU B
CHUCTeM1 TBapWHHOrO CBITY. JlaHi G10i0Tii MpO TBapUHHE IMOXOJKEHHSI JIFOAWHHU.
®dinoreHeTHYHUN P TBApUHHUX TpenkiB moauHu. [loxomkenns poxy Homo i
OCHOBHI €Tamu HOro €BOJIIOII: JIFOJWHA yMiJa, MITEKAHTPOIH, HEaHJEePTablIi,
KpoMmaHbioHII. bionoriuni 1 comianbHi (aktopu eBomomii droauHu. [Ipobiema

npoOaThKIBIIMHU JIFOJWHU PO3YMHOI, TIMOTE3a IIMPOKOTO MOHOLIEHTPU3MY.
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OcHOBHI eTanu eBoJItoLii JTI0JuHN po3yMHOi. KynbTypHa eBosmonist. BUuHUKHEHHS 1
dbopMyBaHHS pac JIOAWMHU PO3YMHOI, JOKa3H €IHOCTI pac. MOXXIMBI HUIAXU
€BOJIIOLIT JIIOJJUHU B Malil0yTHHOMY.

[IpobnemMnu 1 mMEepPCHEKTHUBU €BOJIOMIMHUX BYeHb. CydacHi AHMCKYCli B
EBOJIIOIIIHHOMY  BYCHHI  HABKOJO TiMOTe3 '"HEAapBIHIBCBKOI"  €BOJIOII],
JaTepa’ibHOrO TMEPEHOCY TEHIB, TEepepBHOI pIBHOBArv, CHPSIMOBAHOCTI 1
0OMEKEHOCTI €BOJIIOII, POJi HECMaaKOBOi MIHJIMBOCTI, E€BOJIOIII BEIUYHHHA
reHoma Ta 1H. Monodims 1 mnomduris. Cituara epomionis. CydacHui
canpTanionizM. EBosoris 6e3 no6opy, abo aBToeBotOLis. EBOMIONIS MeXaH13MiB
eBosromii. CHiBBITHOIIEHHS MIKPO- 1 MaKpOEBOJIOIIT 1 Jajibia po3podka iX
poOJieM.

3HaUYeHHs €BOJIIOLINHOrO BYECHHSI. METOIOJIOTIYHE 1 CBITOIVIIAHE 3HAUCHHS
€BOJIIOIIMHOTO BYEHHs. PoJib aHTpOMOreHHUX (HaKTOPIB y €BOJIOIIT 1 PO3BUTKY
o0iochepu. Illnsxu po3poOkM OCHOB "KEepOBaHOI €BOMIONIT . 3HAYCHHS
€BOJIIOIIMHOTO BYEHHS JJI1 OXOPOHHU HABKOJIUIIHBOTO CEPEIOBHUINA JJIsI IPAKTUKH
CLIBCBKOTO TOCTIOAApPCTBA. EBOMIOIIHE BYEHHSA -TEOPETHMYHA OCHOBA PO3BUTKY
010J10T1i.

AnTpomnorene3. OcobiivBe MicIle JIIOAMHU B CHCTEMi, TBAPUHHOTO CBITY.
[Ipeaxu mroauHU, OCHOBHI eramu eBofirolii poay Homo. ®akrtopu eBosromii 1
npabaThbKiBIIMHA JIIOJUHU PO3YyMHOI. ['imoTe3a mMMUpoKoro eronoueHTpusMy. Posb
npati B npoiueci ¢popmyBanHs Homo sapiens. Jludepeniiaiiss Ji0IUHA PO3yMHOT
Ha pacu. MOXXJIMBI IIISIXHU €BOJIIOIIIT JIFOAUHHU B MallOYyTHHOMY.

EBomromiis exocuctem.  IlpoOnemu, mepcneKkTMBH Ta  3HAYEHHSA
eBoTIOIIHOTO BUeHHs. Cy4acHi ysBIIEHHS MPO €BOJIOLINHMK mpoiiec. MoHob i
1 momidimsi, cituacta eBomoris. [Ipo6rema Bumy. CHiBBIIHOIIEHHS MIKpO- 1
MakpoeBomolii. CydacHuil caiabTaIlioHi3M. EBOIIOLIS €BOMIOMIMHIUX MEXaHI3MiB.
MertomosoridHe 1 CBITOTIISHE 3HAYEHHS €BOJIOIIMHOTO BUCHHS.

2. boraHika.

[Ipenamer ta 3aBnanHs 6otaniku. KopoTka icTopiss O0TaHIKK Ta AOCIIIHKEHHS
HUKYUX pociuH. OCHOBHI HANIPSIMKH OOTaHIYHUX JOCIIKEHb.

Micue OoTaHIYHMX OO0’€KTIB, 1 30KpeMa — BOJOpPOCTEH Ta rpudiB - y
TPaJMLIMHUX Ta CyYaCHMX CHCTEMaX OPraHIYHOIrO CBITYy. BH3HaueHHS MOHATH
pOCIIMHA, BUIII Ta HUXK4Yl POCIMHU, TpUOU. YSBIEHHS NPO BUI0BE 0araTCTBO CBITY
POCTIHH.

OCHOBM HOMEHKJATypu BOJOPOCTEH, TpuOIB Ta BHUIIUX POCIIHH.
MiKHapoIHUNA KOJEKC OOTaHIYHOT HOMEHKJIATypu. TaKCOHM Ta TaKCOHOMIYHI
KaTeropii, HAMBaXKJIUBIII HOMEHKJIATYPHI MpaBwiia B OOTaHIII.

Bigminm HIOKYIUX POCIIHH.

3aranpHa XxapakTepucTHKa rpuOiB. Pi3HOMaHITHICTH TpuOIB Ha pIBHI
BiAUIIB. J[1arHOCTHYHI O3HAKW BIAJUIIB TpUOIB. YSABJICHHS PO PI3HOMAHITTA
MIKOJIOTTYHUX 00'ekTiB. ['pubu sik 30ipHa rpyna BiAAUNIB HIXKUYUX reTepoTpodiHux
opranizMiB. Oco0JMBOCTI TPUOHOT CTpaTerii )KUTTS.

OcHOBHI ekoJIOTiYHI Tpynu TrpubiB: canpoTrpodu (IpyHTOBI Tpubu Ta
KcwioTpodu), mapasuTu (BHYTPIIHBOKIITUHHI Ta BHYTPINIHBOTKAHWHHI, TpUOH
¢iTo- Ta 300mMaTOreHHi, MIKOQUIbHI TpuUOH), cuMOioTpOodU (MIKOPU30YTBOPIOIOU,
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JXEH130BaH1 IPUOH).

OCHOBHI TaKCOHOMIYHI O3HAKH, 1[0 BUKOPUCTOBYIOTHCS MPHU MOALI TPUOIB
HAa BIIAUTM: THUNH MITOXOHJPIAIBHUX KpHUCT, OyAOBa MOHAIHUX CTafilil,
OCOOJIMBOCTI ITUTOJIOTI] BET€TaTUBHUX KJIITHH, TUIIH BEr€TaTHBHOIO TiJIa, XIMIUHUM
CKJIaJ] TIOKPHBIB, TUIIH CTAaTEBOTO TPOIECY, TUIIN CTATEBUX CIOPOHOIIEHBb, THUITH
HECTaTEeBOTO PO3MHOXKCHHS, )KUTTEBI ITUKJIIH.

[TopiBHsIbPHA XapakTepUCTUKA PI3HUX BIAAUIIB TPUOIB 3a OCHOBHHUMU
TaKCOHOMIYHMMHU O3Hakamu. Miciie rpubiB y CydyaCHHUX CHCTEMax OPraHid4HOTO
cBiTy. EBOsIONIS TOTIISAIIB HA BIPOTiAHI POJMHHI 3B'SI3KM MDK PI3HUMHU BiIILJIaMH
rpubiB:  MOpPQOJIOTIYHI Ta MOJCKYIAPHO-(PIIOTCHETUYHI CHUCTEMH TpHUOIB.
bioximiyna, riuTosioriyaa Ta MopdoioriyHa pi3SHOMaHITHICTh TPUOIB.

['pubonoai6H1 opraHizMu. AKpa3iOMiKOTOBI Ta MIKCOMIKOTOBI CIIM30BHKHU.
[TceBgorpu6m.

AKpa31lOMIKOTOBl CIU30BUKHU. JliakpUTHYHI O3HaKU BiAmny. TumoBwuii
MPEJCTaBHUK - Pij] aKpas3uc.

CrpaBHI CIM30BUKU. PI3HOMaHITHICTh Ta IAKPUTUYHI O3HAKU BIAJLIY.
Ocob6nuBocTi OymoBH, 010JI0T1i, PO3MHOXEHHSI Ta €KOJOoTii. MiKCOMIKOTOBI SIK
OJIHa 3 rpyn TyOyJOKpucTaT. XapaKTepHl MNPEICTaBHUKU - CTEMOHITIC, JIIKOTaa,
dymiro.

OomikoTOBl TpuOH. Pi3HOMaHITHICT Ta JIaKPUTHYHI O3HAKH BIIILIY.
Ocob6mmBocTi OynoBH, 010y0Tii, PO3MHOXKEHHS Ta ekoJorii. Kmac oominetn sk
olHa 3 Tpyn TyOynokpucrar-crpameHonuniB. [IpoBimHI MOPSIKH OOMIIETIB —
campoJierHiaIbHI Ta MIEPOHOCTIOPAITBHI. XapakTepucTuka MOPSAKY
canpoJieTHIaIbHUX. XapaKTEepHUM MPEACTaBHUK - camposierHis. CanposerHiosu Ta
3axoAu TpOo(UIaKTUKKA Ta OOpOTHOU 13 CcampoyIeTHIO30M pubd. XapaKTepUCTHKA
MOPSIIKY TEpOHOCHOpaibHl. XapaKTepHl NpeIcTaBHUKM — @iTodTopa Ta
rasmomnapa. 3axoau 0OpoThOH 13 HECTIPABKHBOI OOPOIIHUCTOI) POCOIO.

["ipoxiTpuomMikOTOBI Ta JIaOIPUHTYJOMIKOTOBI TCEBIOTPUOM. 3arajibHa
XapaKTEepHUCTHKA BIALIIB. XapaKTepHI MNPEJCTABHUKHU Ta iX 3HAUEHHS Yy MPUPO/IL.
O3Haku, OynoBa, MOUIMPEHHS Ta 3HAYEHHS HaWXapaKTEPHIIIMX MPEACTaBHUKIB
CIIPaBXHIX CIM30BHUKIB Ta OOMIKOTOBUX I'pHUOIB.

[TnazmomioiopoMIKOTOBI SIK OfHA 3 Tpym IutathukpucTtar. OcoOIMBOCTI
OynoBu, O010J0Tii, PO3MHOXEHHS, €KOJIOT1. XapaKTepHUW TPEICTaBHUK —
miasMoziopopa kamycTtsHa. DiTonmaToreHHI IUIa3MOAIO(POPOMINIETH Ta 3aX0au
6opotrbu 13 HUMHU. O3HaKH, Oy/10Ba, MOMIUPEHHS Ta 3HAYCHHS HalXapaKTEPHIMINX
MPEJACTAaBHUKIB TIa3M0110()OPOMIKOTOBHX CITU30BHUKIB.

XiTpuaioMiKOTOBI TpuOH. Pi13HOMaHITHICTD Ta MIaKPUTHUYHI O3HAKH BiIJILTY.
XITPUIAIOMIKOTOBI SK TPHUMITUBHI TPEICTABHUKU TIJIATUKPUCTAT 3 IMiAIIAPCTBA
CnpaxHni rpubu. OcobmuBocTi OynoBHU, 01070Tii, PO3MHOXKEHHS Ta EKOJOTIi.
Boani Ta HazeMHI XITpPillOMIKOTOBI. XapaKTepHI NpPeACTaBHUKU - modjidaryc,
puzodiaii, cuaxiTpiym. dDiTONaToreHH1 XiTPiIIOMIKOTOBI Ta 3aX0Ju OOpOTHOH 13
HuMu. O3Haku, OyJIoBa, TONIMPEHHS Ta 3HAYEHHS HalXapakTepHIIIMX
pEeACTAaBHUKIB XITPUIIOMIKOTOBUX T'PUOIB.

Bigain 3uromikorosi. Pi3HOMaHITHICTH Ta MIaKPUTHYHI O3HAKU BIJJILTY.
Oco0mMBOCTI  PO3MHOXKEHHS, JKHTTEBHX IMKIIB, CTaTEBOTO TPOIECYy Ta
nomupenns. Kmac  3uromineru.  OCHOBHI  HOpSAKA —  MYKOpajbHi,
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eHTOMO(TOpaIbHI, 300MarajibHi. XapakTepHl MPEACTaBHUKH — MYKOp, PHU30MYC,
ni7100yIt0Cc, EeHTOMO(TOpA, 300Maryc. 3HaU€HHS 3UT'OMIKOTOBUX I'pUOIB B MIPUPO/IL
Ta XUTTI MoauHu. O3HaKku, Oy 10Ba, MOMIMPEHHS Ta 3HAUYCHHS HalXapaKTepHIIINX
Mpe/ICTAaBHUKIB 3UTOMIKOTOBHX T'pUOiB.

Binain I'momepomikoToBi rpubu. IIoHATTS mpo apOyCKyISIpHOBE3UKYISIPHY
mikopusy. Pin Glomus — nommpeHHs Ta 3HaUYSHHSL.

Cymuacti rpubu. PisHOMaHITHICTH Ta JIaKpUTHUYHI O3HAKH BiAaLTy. bynosa
BETETATHUBHUX KIITUH AacCKOMIKOTOBUX TpuOiB. OcCoOIMBOCTI PO3MHOXKEHHS,
KUTTEBUX IMKJIIB, CTATEBOTO MPOIIECY Ta MOIMMPEHHS. TUIU CyMOK Ta IJIOJ0BHUX
TIJT aCKOMIKOTOBHUX. YsIBJIEHHsA Ipo aHamopdHi Ta TemomopdHi cramii. [lomin
ACKOMIKOTOBHX Ha KJIacH.

Knac CaxapomineToBi. 3arajJibHa XapakTEpPUCTHKA. TOIIUPEHHS Ta
MPaKTUYHE 3HAYEHHS APIKKIB.

Knac  TadpunomineroBi.  3arampHa  xapaktepuctuka.  [lopsgok
TapuHAIbHUX. XapaKTepHUU MNpeAcTaBHUK - TadpuHa. [lommpenHs, Oiomoris,
PO3MHOKEHHS, MPAKTUYHE 3HAUCHHSI.

Knac AckoMineroBux. 3arajibHa Xapakrepuctuka. (OCHOBHI TOPSJIKH.
Bbopomnucropocsani rpudu. OcobnuBocti Mopdodiorii Ta Olonorii. XapakTepHi
peACTaBHUKY - epuside, Mikpocdepa, chepoTeka, YHIIMHYJA. 3aX01u 00pOTHOH 13
OOpOLIHUCTOI0 pocoro. Putu3maranpHi rpubu: 3arajbHa XapakTEpPUCTUKA Ta
OCHOBHI TMpeAchTaBHUKHU. ['enorianbHi rpuOM. XapakTepHUW MPEICTABHUK -
MOHUTIHISL ~ (KUTTEBUM I1MKJ, TMpakTUYHE 3Ha4eHHs). JleomianbHi rpuodH.
OcobmuBocti Mopdosorii Ta Oiosorii. ['imokpeansHi Tpubu. OcobIMBOCTI
mopdororii Ta Oiosorii. XapakTepHi TPEACTaBHUKUA - HEKTPisS Ta KIABIIEINC
(KUTTEBUM LUK, TPAKTUYHE 3HAYCHHS, MPUUYMHU Ta 3aXOAU MPOQPUIAKTUKHA Ta
00poTHOM 3 eproTu3zMoM), Kopiterc, enixyoe. Kcunapianbai rpudu. Oco0IMBOCTI
MopdoJiorii Ta Giosiorii. XapakTepHi NPEACTABHUKH - KCWIISIPIS Ta TINOKCHUIIOH.
[Meunnaneui  rpudbu. OcobauBocTi Mopdosorii Ta Oiojorii. XapakTepHi
NPEeCTaBHUKK - TIELMIA, 3MOPIIKA, CTPOYOK, JOMACTHHUK. ICTiBHI Ta oTpyiiHi
neuuuaneHl rpubu. TokcuHu crpouka. llepmia gomomora mTpH  OTPYEHHI.
TyOGepanbHi rpuodH.

Knac JlekanopomineToBi. 3arambHa XapaKTepUCTHKA Ta OCOOJIHMBOCTI
61oJ0r11.

Knac JlokynmoackominieriB. 3araimbHa XxapakTepuctuka. OcoOauBOCTI
YTBOPEHHsI Ta OyJ0BM OpraHiB CTAaT€BOrO CHOPOHOIICHHS JIOKYJIO0ACKOMIIIETIB.
[Ineocnopanpai  rpubu. OcobmmBocti OymoBu Ta Oiojyorii. XapakTepHi
MPEACTaBHUKA — 30YJHUKH TApII - BEHTYpis HEpiBHA Ta BEHTYpis TPYIIOBA.
3axoau 60poTHOU.

3aranpHa xapakTepucThka kiacy EBponiomineroBux rpubis. Tenomopdu ta
HalOIbI BiioMmi aHamopdu eBpoiiomineTiB. O3Haku, OyaoBa, MOIIMPEHHS Ta
3HAQYEHHS  HaWXapaKTepHIIIMX  MPEJICTaBHUKIB  ACKOMIKOTOBHX rpuOiB.
MirocnopoBi Tpubu, iX O10JIOT1YHI OCOOJMBOCTI, NPUHIIMIN HOMEHKJIATYPH,
3HAYEHHS Y IPUPOJL Ta KUTTI JHOIUHU.

ba3uiioMikoTOBI TpUOK — iX O3HAKM, O10JIOT1YHI OCOOJIMBOCTI, CUCTEMa Ha
piBHI KJaciB Ta MNOpsAAKiB. Pi3HOMaHITHICT, Ta AIaKPUTUYHI O3HAKU BIJLLY.
bynoBa BerertaTMBHUX KITHH  0a3uaiOMIKOTOBUX TpuOiB. OcoOiMBOCTI
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PO3MHOKEHHS, KUTTEBUX LMKIIB, CTaT€BOrO0 MpoleCy Ta NOIMMpPEHHs. Tumu
O6azumii. Ilominm OGaswmiomineTiB Ha KIacu — Oa3HIIOMINETH, YCTOMIIIETH,
TETIOMIIIETH.

Knac basumiominiern. bynoBa mmogoBux Tl 60a3umioMineTiB (TIMHOKapITHI,
reMiaHTIOKapmHi, aHTiOKapmHi TUIoAOBI Tima). bymoBa TiMeHianpbHOTO mIApY.
OcHoBHI nopsiaku — adiwiodopanbHi, arapuKanbHi, JOMOBUKOBI, HiXyJsSpiaiabHi,
CKJIEpOJIepMaTabHi, BECEIKOBI.

Adinodopanbai  rpubu.  OcobmmBocti  Mopdomorii  Ta  Oiosorii.
PizHomaniTHicTh TiMeHOdopiB. TpytoBi rpubu. Tumm rHuUIEH. XapaKTepHi
peACTaBHUKU TPYTOBUX I'pubOiB (Tenedopa, TOMOBUM Ipubd, TPYTOBUK CHPABKHIN
Ta HECHpaBXKHIA, TPYTOBUK JakoBaHWW Ta r1iockuid). CanporpodHi Ta
napasUTHuHi TPYTOBMKH. IcTiBHI adinodopanbhi Tpubu (MOIIMOp, TPYTOBHK
CIpYaHO-)KOBTHM, TEUIHOYHUIL, POTAaTHUKOBI TpuOU, JUCHYKa). PiakicHi Ta
3HMKao4l adiuiodpopalibHi  Tpubu (TPYTOBUK PO3TaNy:KeHHM, Tpubd-Oapan).
JlikapchKi TPYTOBUKH.

ArapukanbHi rpudbu. OcobiauBocti Mopdoriorii Ta 6iojorii. Extorpodna
Mikopu3a. IcTiBHI Ta oOTpyiiHi arapukanbHi TIpubM 3 TiMHOKApIHHMM Ta
FEMIAHTIOKAPITHUMH TUUIOJIOBUMHU TUIaMH 3 POJUH OOJETOBUX, EHTOJIOMOBUX,
CUPODKKOBHMX, TPUXOJOMOBHX, aMaHITOBHX, arapukoOBUX, MapacoJbKOBHUX,
THOEBUKOBUX Ta KopTHHapieBux. OcHOBHI MikoTOKCcHHH. [IpodinakTuka Ta nepiia
JIOTIOMOTa TIPU PI3HUX THUMaX TPUOHUX OTpyeHb. JliKapchbki arapukaibHl TpUOU.
[Tpomuciose rpuOOBOACTBO.

I'pyna mopsiakiB ractepominetu. JlomoBukoBi rpudu. OcoOauBOCTI
mopdororii Ta Olosorii. XapakTepHi MNPEACTABHUKH — TIOpPXiBKa, JOIIOBUK,
rojioBay, 3emJjisiHa 3ipouka. HimymnspianbHi TpuOu (Ha NPUKIAL  HITYJISPIi).
CkreponepMartalibHi Tpubu (Ha MPUKIIAll HECIIPABKHBOTO JIOIIOBHKA). Becenkoni
rpubn (Ha TpUKIadi BecenKM 3BHYaifHOi). ICTiBHI Ta OTpyifHi racTepomireTw.
PiakicHi Ta 3HUKaIOU1 BECEIKOBI IpUOM (MYTHH, KJISATPYC, TUKTIOPOpa, aHTYPYC).

Kinac Ycromineru. [Mopsigok caxkkoBi rpudu. OcoOauBoCTI 010J10T11, JKUTTEBL
IUKJIA. XapaKTepHI TPEICTaBHUKKA — JIETIOYa Ta TBepAa CaKKa IIICHMIII,
MyXHUpyacTa Cakka KyKypyA3u. 3acoOu 60poThOHU 13 CA)KKOBUMU I'pudamMu.

Knac Temiominetu. OcobmmBocti Oynosu 6a3umiit. [Topsgok ipskacti rpubdmu.

OcoOIUBOCTI )KUTTEBOTO MUKITY. XapaKTepHI MPEJACTAaBHUKY — JIiHIIHA 1piKa,
ypomitiec, pparmigiii. 3axoau 60poTHOM 13 ipxkacTumMu rpudbamu. O3Haku, Oy0Ba,
MONIMPEHHS Ta 3HAYCHHS HaWXapaKTepHINIUX TMPEACTABHUKIB PI3HUK KJIACiB
0a3uI0MIKOTOBUX TPHOIB.

['pubu-makpomitietu. 'pubdu six hakTop pu3uKy. YsIBIEHHS PO MEPBUHHI Ta
BTOpUHHI OTpyeHHs Tpubamu. Knacudikaris rpuOHux TtokcuHiB. Knacudikaris
rpu0iB 3a cTyneHeM oTpyiHocTi. OTpyiHI Ta OCHOBHI iCTIBHI Ta HEICTIBHI IpUOU-
makpomiueru. Ilepmia pomomora mnpu  OTpyeHHsX Tpubamu. 3anoOiraHHs
BTOPUHHUM OTpyeHHSIM. OTpyitH1 rpudu diiopu YKpainu.

3aranpHa XapakTepucThka Bojopocted. Cucrema BiAILIIB BOJOPOCTEH.
[TonsarTs mpo BomopocTi Ta iX OI10XiIMIYHY, LMUTOJOTIYHY Ta MOP(OJIOTIUHY
PI3HOMAaHITHICTb.

Pi3HoManiTHICTE Bomopocteil. doTtocuHTe3 sK CHocid0 POCIMHHOIO
KUBJIeHHA. Bogopocti sik 30ipHa Tpyna HUKYUX (POTOABTOTPO(PHHUX OPraHi3MiB.
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Cknajz BoAOpOCTEH Ha PiBHI BIILIIB.

OcoOnuBocTi OynoBu KIITUH y Bojopoctedl. [lpokapioTuunuii  Ta
€BKApIOTUYHUH IJIaHU OYJOBH, IX CHUIbHI Ta BIJIMIHHI pUCH. AYTOT€HETHYHA Ta
€HJ0CUMOIOTHYHA TIMOTE3W TMOXOKEeHHsS eykapioTiB. llepBuHHI Ta BTOpPUHHI
cUMO103H.

Po3MHOXEHHSI BOJOpOCTEH — BEreTaTWBHE (BETE€TATHMBHHUM MOILT KIITHH,
dbparMeHTaiisi TaJoOMiB Ta KOJOHIM, BHUBIIIKOBI OpYHBKH), HECTaTeBe (300CIOpPH,
aruIaHOCTIOPH, MOHOCTIOPH, TETPACIIOpH), CTaTeBe (XoJjoramisi Ta KOH'foraiis, i30-
reTepo-, ooraMisi; aproramis). Tunu Meio3y (3UTOTUYHA, TAMETUYHA Ta CIIOPUYHA
penykuis).  JKuTTeBi  mMKIM  BojopocTted  (ramtodasHi,  auriodasi,
ramoaumiodasti, 0e3 3MIHM TOKOJIHB, 3 130- Ta TIeTepoOMOP(HOI0 3MIHOIO
nokouiHb). CrareBuil numopdizM. OcOONIMBOCTI KUTTEBUX LHKIIB Yy YEPBOHHUX
BOJIOPOCTEM.

Cryneni MopdoJioriuHoi1 opranizailii Tiia Bomopocteid. BuenHns mpo tumnu
MOP(QOJIOTIYHUX CTPYKTYp (MOHaJgHA, TE€MIMOHA/IHAa, KOKOiJlHa, HUTYacTa,
reTepoTpuxajibHa, TKaHWHHA, cUQOHaIbHA, CUGOHOKIAJAIbHA CTPYKTYPH).
Mopdonoriunuii napajiesnizm.

Exonoriyni rpynu Bogopocteil. IIpicHOBOAHI, MOPCHKI, TimepramiiiHi,
IPpYHTOBI, aepo(iTHi, KpHOPUILHI BOJAOPOCTI. YSIBICHHS NPO IJIAHKTOH, OEHTOC,
nepudiToH, HEUCTOH, enadoH, aepodiTOH.

OcHoBu cucteMaTUKu BoaopocTedl. OCHOBHI TaKCOHOMIYHI O3HAKH, IO
BUKOPHCTOBYIOTBCSI TIPH  TOJAUN  BOJOPOCTEH HA BUIIUIM: THN KJIITHH
(TIpoKaplOTHUYHI, €yKaplOTHYHI); TUIU MITOXOHJAPIAJLHUX KPUCT (AMCKOMOI0HI,
TpyOuacTi, ruiactunyacti). Knacudikaris gporocuareTnyHoro anapary (IepBUHHO-
Ta  BTOPUHHO-CUMOIOTMYHI  TUTACTHIM,  IJIACTUAM  TIAyKOIHMCTO(IiTHOTO,
ponodiTHOro Ta XJopodiTHOro TUMIB; HykiaeoMopd). OcoOaMBOCTI opraHizaiii
anpa (TUIOBO €BKapiOTUYHE Ta JMHOKApIOH). Pi3HOMaHITHICTh KJIITUHHUX
MOKPUBIB y BogopocTeil. Tumm KryTUKiB (130- Ta TE€TEPOKOHTHI, 130- Ta
reTepoMopdHi, 130- Ta TeTepOAHUHAMIYHI), TUIIH MAaCTUTOHEM (IIPOCTI, JBOWIEHHI,
pPETPOHEMN).

[lopiBHsUIPHA XapaKTEPUCTUKA PI3HUX BIIJUIIB BOJOPOCTEM 3a OCHOBHUMH
TaKCOHOMIYHUMH  O3HakamMu. Miclie BOJOPOCTEM Yy CyYacHHX CHCTEMax
opraHiyHoro cBiTy. EBomomiss TOTJsSAiB Ha BIPOTiAHI POAWHHI 3B'SI3KM MK
PI3HUMH BIJJIJIAaMUA BOJOPOCTEH: MOPGOJIOTIYHI Ta MOJIEKYJIAPHO-(ITOTeHETUYH1
cucteMu Bojiopocteil. bioxiMiuHa, nuToNoriyHa Ta MOP(QOJIOTIYHA PI3SHOMAHITHICTh
BOJIOPOCTEM.

CuHbO3€eeHl  BOJAOPOCTI. 3arajpHa XapakTEepPUCTHKA CHHBO3EJICHHX
BojopocTeil. Pi3HOMaHITHICT, Ta MIaKpUTHYHI O3HAKW Bimaury. OcoOauBOCTI
OynoBu, po3MHOXeHHs Ta ekojorii. Kmac I[uanodimieBi. I[lomgin Ha OCHOBHI
NOpANIKU. XapaKTepHl MPEACTABHUKUA TMOPSIKIB XPOOKOKKAJIbHI (MIKPOLHUCTIC,
rJIeoKarica), ocIuaaTopiaibH1 (OCIUILIATOPIsS, apTpocHipa), HOCTOKaIbHI (aHa0eHa,
aaHI30MEHOH,  HOCTOK,  TJIEOTpHUXIisl),  CTUTOHEMAaTalbHI  (CTUTOHEMA).
[TpoxsopoditoBi BogopocTi. MoJekyasspHO-010JIOTTYHI OKa3u HEOIHOPA30BOIO
BUHUKHCHHs xyiopodiny b. TlpakTuuHe 3HAYCHHS CUHBO3CICHHUX BOJOPOCTEH.
AzoTtdikcalist y CMHbO3eJIEeHUX BogopocTeil. “LIBiTiHHA” BOAM Ta MOTro 30yTHUKH.
O3naku, OynoBa, MOIIMPEHHS Ta 3HAYEHHsI HalXapaKTEpHIIIUX MpPeICTaBHHUKIB
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Bianuty Cyanophyta.

Bonopocri-nuckokpucratu: Bigaun EprienoditoBi. PizHOMaHITHICTH Ta
miakputuyHi o3Haku Binauty. Kmac Esrmenodimiesi. IlepBunnorereporpodHi
(nepanema), ¢dotoaBTOTpOodHI (€BrieHa, (akyc, TpaxeIoMoHac), MIKCOTpOdHI
(eBriienoMopda) Ta BTOpPUHHO-TETEpOTpOdHI (acTasis) mpeacTaBHUKA. PomuHHI
3B"SI3KM €BIUICHOGITIB 3  IHIIMMH  JUCKOKpUcTatamMu  (30Kpema, 3
KIHETOIIaCTUIAMH ). O3Hakwu, OyJoBa, MOIIMPEHHS Ta 3HAYCHHS
HalxapakTEPHINMX MPeaCcTaBHUKIB BiauTy Euglenophyta.

Bonopocti-tyOynokpuctatu.  Bigaur — XiopapaxHiodiToBi.  3araiabHa
xapakrepuctrka. OcoOIMBOCTI OpraHizallii XJoporacty. XjiopapaxHiopiToBl SK
NPUMITHBHI TyOYyJOKpUCTaTH. PoauHH1 3B'I3KM XJIOpapaxHiodiTiB 3 amebamMu Ta
CIIM30BUKAMH.

Xpomo(diTOBI BOJOPOCTI: 3arajibHa Ta TMOPIBHSJIBHA XapaKTepUCTHUKA
BiaaumiB. bypi Ta giatomoBl Boaopocti. I'pyma BiAAulIB  XpOMOQITOBUX
BoZiopocTeil. 1'0J0BHI 03HAaKM XpOMOQITIB: TUIl KPHUCT, BTOPUHHO-CUMOIOTHYHI
IJIACTUIM POAO(ITHOTO TUITY, XJIOPOIUIACTHA €HOTUIA3MAaTHYHA CITKA, PETPOHEMHU.
[TopiBHsATIBHA XapakTepHCTHKA padiIoPpiTOBUX, 30JI0TUCTUX, €BCTUTMATO(DITOBHX,
KOBTO3CJICHUX, OypHX, 1aTOMOBHX Ta JIUKTIOX0(]iTOBUX Bomopocteld. PomuuHi
3B’SI3KM XpOMO(]ITOBUX BOJOPOCTEN 3 00OMIKOTOBUMH IpUOaMHU.

PadimoditoBi BogopocTi. Pi3HOMaHITHICTh Ta JIaKPUTUYHI O3HAKH BLILTY.
[Tommpennss Ta 3HaueHHs padinoditoBux. ToxcuuHi padimoditu (Ha MpUKIAI
roniocromymy). Padinoditu sik HaWMPUMITHUBHIII TPEICTABHUKU TyOyJIOKpHUCTAT
3 TPy CTPaAMEHOIILIIIB.

30510TUCTI BOJIOPOCTi. Pi3HOMaHITHICTh Ta JIaKPUTHYHI O3HAKU BIJILITY.
[uctu 30motuctux Bogopocteit. [loain 30M0THCTUX Ha Kiacu - XpU30QilieBi Ta
cunypodoimieBi. Knac Xpuzodimiei. XapakTepHi NpeaCTaBHUKU - OXPOMOHAC,
xpoMyiniHa, aAiHOOpioH. Krnac CunypodiuieBi. XapakTepHl HNpeACTaBHUKH -
MaJJIOMOHAC, CHHYA.

EBcturmatodiToBi BOAOpOCTi. PI3HOMaHITHICTh Ta IaKPUTHUYHI O3HAKU
Bigaury. [lommpenns  eBcturMatodiTiB.  XapakKTEpHUM  NPEICTaBHUK -
€BCTUTMATOC.

’KoBtozeneHi BogopocTi. Pi3HOMaHITHICTh Ta MIaKPUTHYHI O3HAKW BIAJLTY.
[Tommpenns. XapakTepHi MPEICTAaBHUKHU - BOIIEpis, OOTpumii, OOTpumioncuc,
TpruboHeMa, Xxaparuoncuc. HanpssMmku eBpoIToI1ii 5KOBTO3€JIEHUX BOJIOPOCTEH.

Bypi BomopocTi. PisHOMaHITHICTS Ta MIaKpUTUYHI O3HAKH BiAAUTy. JKUTTEBI
ik Oypux Bomopocted. Kimac deodirieBi Ta HOro OCHOBHI TOPSIKH -
EKTOKapmaabHl (Ha MPUKIA/l €KTOKapIycC), MUKTIOTalbHI (HA TPUKIAAl MaJIHN),
JaMiHapiaiabHi (Ha IPUKIaAl JamMiHapii Ta MaKpOIMCTICY), pyKanbH1 (Ha MpUKIai
dykycy, mucroseiipu, capracy). llommpeHHss Oypux BOJIOPOCTEH y MOpSX.
[IpakTruHe 3HA4YeHHsS - iCTIBHI Oypl BOJOPOCTI, MPOJYLEHTH ajbliHATIB, Oypi
BOJIOPOCTI SIK OpraHivHi J00puBa.

HiatroMoB1 BojopocTi. Pi3HOMaHITHICTh Ta JIaKpUTUYHI O3HAKU BIJJILITY.
Ocob6mmBocTi OynoBH MaHIUpPYy aiaToMoBuX. Ilomin miaTOMOBUX Ha Kiacu -
KOCLIMHOTUCKO(DIITIEBI, dparinsapiodiriesi, Oaruspiodiiesi. Kiac
KociuHoauckodimieBi. XapakTepHi MpeICcTaBHUKY - Tajacciosipa, menosipa. Kiac
¢parinspiodinieBi. XapakTepHi NpeACTaBHUKH (pariumsipis, apiaroma. Kiac
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OarumspiodimieBl. OCHOBHI TOPSJIKKA - aXHaHTalIbHI (HAa MPUKJIAIl axHAHTEC,
KOKKOHEIC), HaBIKYJsJIbHI (IMHHYJApis, HaBIKyJa), OanuiapiaibHi (HILIIHA),
cypipemsuibHI  (Cypiperuia, muMaTroruieBpa). [IpakTudHe 3aHYeHHS A1aTOMOBHX
BOJIOPOCTEH (BUKOPHUCTAHHS Yy TEOJIOTIYHIN MPaKTHUIl, IPU OLIHII SIKOCTI BOIH,
J1aTOMITH Ta iX 3aCTOCyBaHHS).

JukTioxodimieBi BomopocTi (cumikoduarenatu). Pi3HOMaHITHICTE Ta
TIaKpUTUYHI O03HAaKW Bigairy. OcCOONMMBOCTI BHYTPINIHBOTO KPEMHE3EMOBOTO
ckenety. Bukopucranus AUKTIOX0]IIiEBUX BOJAOPOCTEH y re0JIorti.

Bignimm PadinoditoBux, EBcturmaroditoBux, 3omotuctux, JKoBTO3€IeHUX
ta JlikTioxodiToBux BojopocTeil. bymoBa, pO3MHOXEHHS Ta TOIIUPEHHS
XapaKTepHUX TMPEJACTaBHUKIB 1MX BigauniB O3Haku, OyaoBa, O010J0T14HI
0COOJIMBOCTI, TOMIMPEHHS Ta 3HAYCHHS TpEACTaBHUKIB Biaiamy Dinophyta.
YepBoHI MPUIUIMBY Ta iX 30y IHUKH.

Bonopocrti-uiatukpucratu. PocniuHHa, TBapuHHAa Ta TpuOHA cTpaTerii
KUTTA y Mexkax (i muatikpucrtar. [ligmaperBo Pocnuuu Ta oro ckiaj Ha piBHI
B111UTIB. PI3HOMaHITHICTh TJIACTH Y BOJIOPOCTEH-TIATUKPUCTAT.

["anToiToBi BOgOpOCTI. PI3HOMaHITHICTh Ta JIaKPUTHYHI O3HAKH BLAJLTY.
Oco6smBOCTI MITOXOHAPiK ranTodiTiB. IlommpenHs Ta 3HayeHHs TanTo(iTOBUX.
Toxcuuni rantoditu (Ha npukiaa npumuesiym). Kokomitodhopuau ta ix poib B
YTBOPEHHI Kpeiin (Ha MpUKIIal eMuTiaHii).

Kpurniroditosi Bogopocti. Pi3HOMaHITHICTh Ta AIaKPUTUYHI O3HAKU BLIJLTY.
OcobmuBocti 1utactun KpuntoditTiB. [lommpenus kpuntodiToBUX. XapakTepHi
MPEICTaBHUKYU - KPUIITOMOHAC, POJJOMOHAC, XpPOOMOHAC, X1JIOMOHAC.

['maykorucTodiToBl BOAOPOCTi. PI3HOMaHITHICTh Ta MIAKPUTHYHI O3HAKU
Bimaury. Ocob6muBocTi  (OTOCMHTETHUYHOTO amapary y TJIayKOITUCTO]ITIB.
XapakTepHull TpeACTaBHUK - Tiaykouucrtic. O3Haku, OyaoBa, MOIIMPEHHS Ta
3HAUYEHHsS  HaWXapakTEpHIIIMX  MPEICTaBHHUKIB  BIIAUIB  ['anTodiToBUX,
KpunrogitoBux Ta I'maykounctodiToBUX BOAOPOCTEM.

YepBoHi BOAOPOCTI. Pi3HOMaHITHICTH Ta [IaKPUTUYHI O3HAKH BIAJLIY.

Oco0JMBOCTI PO3MHOKEHHSI Ta JKUTTEBUX LMUKIIIB YEPBOHUX BOJOPOCTEH.
Jluckycis 1o/10 pOAMHHUX 3B'S3KIB YEPBOHUX BOJOPOCTEH Ta BUINMMUX TpUOiB Ta il
3aBepmieHHs. [Toain yepBoHUX BogopocTeit Ha kiacu. Kiac 6anrieBi. XapakTepHi
npeactaBHuku - nopdipumaii ta mopdipa. Kmac daopuaei. IlpicHoBomHI
MpEeACTaBHUKHM (Ha IpUKJIaAl OaTpaxocnepmy). BamHskosi dhiopunei (Ha mpukiiai
KopajgiHa Ta JiToTamHii). ®ropuuei, MO € CUPOBUHOK JUIsi OTPUMAaHHS
dixokonoinis (andensiis, piznodopa, xoHapyc). IcTiBHi dnopunei (poaumeHis).
@nopuzaei SK IHIMKATOPU SKOCTI BOAUM y MOpsX (ModicudoHiss, Uepamiym).
Oco0MBOCTI MOIMIMPEHHSI YEPBOHUX BojopocTeil y CBiToBOMY oOkeaHi. JKHUTTeBI
[IUKJIM Y€pPBHOUX BoJopocTei. [IpakTrnuHe 3HaUeHHS BiATiTY.

3elieHl BOAOPOCTI — O3HAKHU, PI3HOMAaHITHICTb, CUCTEMA HA PiBHI KJaciB Ta
OCHOBHUX MOpAJKIB. PI3HOMaHITHICTh Ta [IaKPUTHUYHI O3HAKU  BIIILTY.
[lopiBHsIbHA ~XapakTEpUCTUKA 3€JEHUX BOJOPOCTEM Ta BHILUX POCIHH.
[lomupeHHst 3eleHUX BOAOPOCTEH. PI3HOMaHITHICTP MITO3Yy, IIUTOKIHE3Y,
KJIITUHHUX MOKPUBIB Ta OpraHi3allii JXKIyTHKOBOTO anapary 3eJI€HUX BOJIOPOCTEH.
[Tonin Ha knacu - mpa3uHoQiLieBi, XI0podilieBi, TpeOyKciePilieBl, yabpBOQILIIEB],
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cudonopiriesi, xapodimieni. [TopiBHsUIbHA XapaKTEPUCTHUKA PI3HUX KJIACIB.

Krnac npasunodillieBi K HaiijlaBHillIa Tpyna 3€JIeHUX BOJOPOCTEH. 3eseHe
"UBITIHHA" Y MOpPSX (Ha IPUKIIA/l TETPACEIBMICY).

Krac xmopodimieBi sk mpoBigHA Tpyla MPiCHOBOIHUX BOAOpOCTei. Ormsia
OCHOBHHX TIOPSANKIB. BonbBOKambHI (IIOHATIENTA, XJIAMIIOMOHAC, T€MAaTOKOK,
MaHJ0pYHA, BOJBBOKC). CrieHenecMalbHi (TieaiacTp, BOASHA CITOYKA, CIICHEACCM).
XerodopanbHi  (CTUTIOKIOHIN, XeTrodopa, ApanapHaibais). EporoniampHi.
(emoroHiii Ta Oynp00xeTe).

Kinac tpeOykciedilieBl sk MpoBigHA Trpymna acpodiTHUX BOJOPOCTEH Ta
(biK0OIOHTIB JUIIAWHUKIB. XapakTepHl MPEICTaBHUKH - TPEOYKCisl, JIECMOKOK,
XJIOpeJiia, mpa3uoda.

Knac ynbBodittieBi. Oco0auBocTi nomupeHHs. Orisii OCHOBHUX TMOPSIJIKIB.
VYraorpuxanbHi (ynoTpukc). YabBanbHi (yapBa Ta eHtepomopda). KnagodopanbHi
(pusoknoHiid Ta kiagodopa). TpenrenomianbHi (TpeHTENoJisd, (PIKOMENIBTIC Ta
uedaneBpoc). YibBodiiieBi K 00"€KT aKBaKyJbTypH (3€JIEHI MOPCBHKI CallaTh).
diTonaTtoreHH1 yiabBODIIIEBI.

Knac cudonodiuieBi. OcobmuBocTi OynoBH TanoMy. XapakTepHi
MPEJCTaBHUKU - OPUOIICUC, KOA1yM, CU(OHOKIIATYC, alleTa0yisipisl.

Knac xapodiriesi sk ¢ina, TICHO COpiTHEHA 3 BUIIMMU pocauHamMu. Orisij
OCHOBHHMX MOpSAKIB. XapaibHi (xapa). KueGcopmimianpHi (KiieOcopmiif).
KoneoxeranpHi (kojeoxere). 3urHeMartanbHi (cmiporipa, 3uWrHeMa, MY>KOLis).
HecmimianpHi (KJIOCTEPi, KocMapiym). XapodilieBi BOJAOPOCTI Ta MOXOJKEHHS
BUIIUX POCIIUH.

PisHomaHITHICTS 3eleHuX BoaopocTei. [loXOmKEeHHsS BHIUX POCIHH.

JlumaitHukuy. 3arajnbHe ysBICHHS NPOo JUIaiHUKU. OCHOBHI MOP(OJIOTIYHI,
AHATOMIYHI Ta EKOJIOTIYHI TPyNu JUIIAiHUKIB. PO3MHOMEHHS Ta MpaKkTU4YHE
3HAYEHHS JTUIITAHHUKIB.

3MICT, 3aBJaHHs, METOIU, HAPSIMKKA MOP(OJIOTIi POCIIUH.

Mop@ornoris sk Hayka Npo 3aKOHOMIPHOCTI ()OPMOTBOPEHHS y POCIUH.

BunukHeHHs opradiB 1 TkaHuH. TenomHa teopis Llimmepmana. Kopinb 1 narin
K OCHOBHI BEreTaTUBHI OpraHu pociuH, iX (yHKuii Ta Oynosa. IlariH ta #oro
yactuHu. Ctebno sk yacTuHa maroHa. bpyHbpka sik wactuHa marona. Kmacudikarris
OpyHbOK. JInCcTOK K yacTuHA narona. Cremiami3aiiis Ta MeTaMop(o3u MmaroHis.

Kopiub, #ioro ¢ynkimii ta OymoBa. Tumu KOpeHIB Ta KOPEHEBUX CHUCTEM.
Crnemiamizariss Ta Meramopdo3u KopeHiB. [IoHATTS mpo BKOpoueHI 1 BUAOBXKEHI
MarOHU y TOJIOHACIHHUX Ta TOKPUTOHACIHHUX POCIIUH.

Mopdomoris mpopocTtkiB. Bys0Ba mpopoOCTKiB ABOIOJIBHUX Ta OHOIOJIBHUX
POCIIHH.

PenponyktuBHi opranu pociuH. llonsrrss cynsirta. biojoriyna posnb
cyuBiTh. CyuBITTS SIK creliani3oBaHa cucrteMa naroHiB. Kiacudikanisi CyuBiTh.
BiaTBopeHHs Ta pPO3MHOXEHHS pOCIUH. TUmu po3MHOKEHHS POCHUH. Tumu
CTaTEBOT'0 MPOLIECY Ta YepryBaHHs MOKoMiHb. KBiTKa, i moXokeHHs, QyHKIIT Ta
oynoBa. Teopii moxomkeHHs KBITKA. YaCTHHU KBITKH Ta XapakTep iX PO3MIIICHHS.
3aranpHa XapakTEpPUCTHKA aHJpoler. Mikpocnopo- Ta MIKpOraMeToreHes.
3aranbpHa XapaKTepUCTHKA T1HELEIO.

Hacinamii 3auaTtok. Meracnopo- Ta MeraramMeToreHes. 3amujieHHS 1
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3amniiHeHHs y pociaud. opMyBaHHS 3apojiKa Ta eHIocnepMy. ATTOMIKCHC Ta HOTO
OlosioriuHe 3HaueHHs. [loXoJKeHHS HAciHHA Ta Woro OiojoriyHa poJib. Tumu
HaciuHs. Tunu npopoctanus HaciHHs. [IpuHiunm knacudikamii mnoais. Cyriais.
[lomwmpenHst mao/iB 1 HACIHHS. 3HAYSHHS IJI0/IB 1 HACIHHSL.

[{ukau po3BUTKY BHUIIMX CIOPOBHUX POCIWH. [30cmopis Ta rerepocmlopis.
Tunu ctaTeBoro mpouecy.

Exonoriuni rpynu Ta KUTTEBI (HOPMH POCIIHH.

BiamiHHI O3HAKKM BUIMX 1 HIWKYUX POCIWH. Biaminu BUIIMX pPOCIHH.
CydacHl mOMISIAM Ha TIOXO/KEHHSI Ta (IJIOTEHETUYHI B3a€MO3B’SI3KM  BUIIHMX
POCIIUH.

Bigmin Moxomonioni (Bryophyta): micue B cucTemi, XapakTepHi 3HAKH,
kjacu@ikailisg, OCHOBHI NMpeACTaBHUKHU. [lopiBHSIbHA XapakTEpPUCTHKA KIACIB 1
MiJIK1aciB BTy Moxomno1i0Hi.

Bimnin Puriogitn (Rhyniophyta): wmiciie B cucremi, 4ac iCHyBaHHS,
XapaKTEpHI O3HAKH, KiIacu(ikaiis, OCHOBHI MPEJCTaBHUKHU.

Bimnin 3octepodinoditn (Zosterophyllophyta): micme B cucremi, bac
ICHYBaHHSI, XapaKTepH1 03HAKH, Ki1acu(iKallis, OCHOBHI MIPEJACTaBHUKHU.

Bigninu [lnaynononioui (Lycopodiophyta), IlcunoronoaiOni (Psilotophyta)
ta XBomenoaioHi (Equisetophyta).

Bignin [Tnaynomonioni (Lycopodiophyta): miciie B cuctemi, XapakTepHi

O3HaKM, KJIacu]ikailisi, OCHOBHI Cy4YacHI MpPEACTABHUKH Ta iX MOIIUPEHHS.
[Topsaxku Ta ponuam IlnayHOBUIHUX 1 MOJOAMIBHUKOBUAHUX, SKI MICTSTH
BUKJIFOYHO BUKOITHUX TPE/ICTaBHUKIB. Yac iX iICHYBaHHS Ta 3arajibHi PUCH OyJI0BH.

Bignin Icunorononioui (Psilotophyta): 3aranbHa xapakTepuCcTHKa, MICIE B
CUCTEMI, OCHOBHI MPEJCTABHUKH Ta 1X MOIIMPEHHS.

Bimnin Xsomenomioni (Equisetophyta): micime B cumcreMi, XapakTepHi
O3HaKHM, Kiacu(ikallisi, OCHOBHI Cy4acHI1 MPEACTaBHUKU Ta iX nmomupeHHsd. Knacu
Ta MOPSIAKA XBOIIETOIOHUX, SIKI MICTATh BUKJIIOYHO BUKOIHUX MPEICTABHUKIB.
Yac ix icHyBaHHS Ta 3araibHi pucu OynoBu. [lopiBHsAIBRHA XapaKTEPUCTHKA
CUCTEMaTUYHUX TPylm CydacCHUX 1 BUKOmHHMX [lmayHomomiOHMX — Ta
XBoueno10Hux.

Bignin [Mamoporenoxaioni (Polypodiophyta): miciie B cuctemi, XxapaktepHi
O3HaKH, Kiacudikarisi, OCHOBHI Cy4acHI MPEJCTaBHUKH Ta iX momupeHHs. Kmacu
[TamopoTenomiOHUX, SKI MICTSITh BUKIIOYHO BUKOITHMX NpPEACTaBHUKIB. Yac ix
ICHyBaHHA Ta 3arajbHi pucu OynoBu. [lopiBHSIIBHA — XapaKTEPHCTHKA
CUCTEeMAaTUYHHUX TPy CydyacHUX 1 BUKoMHUX [lanmoporenoaioHux.

Bigmin TIomonacinui (Pinophyta). Miciie B cucTeMi, XapaKTepHI O3HAKH,
kinacudikaliisi, OCHOBHI CydyacHI MPEACTAaBHUKU Ta ix mommupenHs. Kiacu Ta
nigkiaacu ['oJoHaCIHHMX, K1 MICTSATh BUKJIFOYHO BUKOIMTHUX MpeACcTaBHUKIB. Yac ix
ICHYBaHHs Ta 3arajipHi pucu OynoBu. llopiBHsUIIbHA XapaKTepUCTHKa KJIaciB
lNomonacinaux. OcobnuBocTi OynmoBu Ta reorpadis TMPEACTABHUKIB Kiacy
[Tizomncuau.

Bignin IlokpuToHaciHHI: 3arajbHa XapaKTepUCTHKA, pUCH OYJIOBH,
PI3HOMAaHITHICTb, IJIACTUYHICTh, YUCEIBHICTh Ta MOMIUPEHHS. POJIb y POCIMHHOMY
NOKpUB1 3eMJll Ta y KUTTI JIIOJUHU. XapakTepHI O3HAKM MOKPUTOHACIHHUX, iX
€BOJTIOIIfHA TIPOCYHYTICTh TMOPIBHSHO 3 ToJOHAaciHHMMH. KBiTka 1 ii 4YacTHHHU.
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Ponp xomax B mporieci mepexpecHoro 3anuieHHs 1 eBOJIOIIT KBITKH Ta CYLBITTS.
BUHUKHEHHSI 3apOAKOBOTO MiIlIKa K PE3yJbTaT CHPOIICHHA  KIHOYOTO
rametodirta. [lonBiitHe 3arutiHEeHHS Ta Horo OiojoriuHe 3HaueHHs. BTopuHHICTH
EHJI0CTIepMY, HOTO XapaKTepucThKa, 010J0TiuHa poib. [lmoam, iX mpucTocyBasIbHI
pucu OyJ0BH 70 PI3HOMAaHITHUX ar¢HTIB TOMIUPEHHS.

[ToxomkeHHsT MOKpUTOHACIHHMX. Yac 1 Miclle BUHUKHEHHS KBITKOBHUX
pocnuH: rinore3u 1 ¢aktu. [lutanHa mpo mpeaka, MPO MOHO- YU MOMI(PLIETUZM.
[IceBmanToBa Teopis P. Berrmreitna. CtpoGunsipua teopist €. Apb6ep, k. [apkin
ta I'. becci. b. Kozo-lTlonsgacekuit npo mnoxomxeHHs I[lokpuToHaClHHMX Bij
Rhyniophyta.

OcHOBHI Tmepiogu B icTopli cucTeMaTHKd. EBOMIONINAHI MakpoCHCTEMH
KBITKOBUX POCJIHUH 3apyOikHUX aBTOpiB: EHrnep, becci, Xamnip, Kpounksict, TopH.
Knacudikamis Angiosperm Phylogeny Group. ®inorenetnyna Kiacudikaris
KBITKOBUX pociuH A. Taxtamksaa (1987).

[Tonin xBiTKOBHX Ha JaBa Kiacu: JIBomonbHi (Magnoliopsida) Ta OHOT0IBHI
(Liliopsida), ocHoBHI BiamiHHOCTI MK HuMH. Kilac Marsomioncuay, ado
JIBOIOJIBHI: YHCENBbHICTh, PUCH OYJIOBH, )KUTTEBI (POPMH, OIIUPEHHS, €KOJIOT1YHA
npuypoueHictb. [lonin kmacy J[BomonbHI Ha MiAKIAcH, (QIUIOT€HETUYH] 3B’S3KH
MK HUMH.

[Minkmac Marnominu (Magnoliidae): pucu OymoBu, OCHOBHI TOpPSIIKH Ta
ponunu. SBumie rerepodarmii. [lopsimok Marnomiensiti (Magnoliales). OcHoBHI
npenctaBHUKU poauHu MarnomieBi (Magnoliaceae), pucu ix OymoBu, 0i070T14HI
Ta eKoJIoriyHi ocoOmuBocTi, nomwmpeHnas. ITopsmox JlaBpousiti (Laurales).
OcnogHi npeactaBauku poaunu JlaBposi (Lauraceae), ix 610510Tis1, MOMUPEHHS Ta
IPaKTUYHE 3HAYCHHS.

[Minknac Himpeinn (Nymphaeidae): wmiciie B cucrtemi, pucu OyI0BH,
¢inorenernuni 38’s3ku.  [lopsmokx  Jlarartensiti  (Nymphaeales). OchoBHi
npencraBauku poauau Jlatarrei (Nymphaeaceae), ix 0i0J0ris, MOIMPEHHS Ta
MpaKTUYHE 3HAYCHHS.

[Tinknac Hemom6oniau (Nelumbonidae): wmiciie B cuctemMi, pucu OyJIOBH,
¢inorenerruni  3B’s3ku.  [lopsimox  Jlotocomsiti  (Nelumbonales).  Ochoshi
npenacraBauku poaunu Jlorocosi (Nelumbonaceae), ix 6iosorist Ta MOIMIMPEHHS.

[Tinknac Panynkyninu (Ranunculidae), dinoreneTnyni 38’ 3K1 3 MiAKIACOM
Marnomiigu. Pucu 6ynoBu, ocHOBHI niopsnku, poaunu. [lopsgok KoBTeneBomuBiTi
(Ranunculales): npumiTHBHI Ta MPOCYHYTI O3HAKH, KUTTEBI (POPMH, MOMIUPEHHSI.
Ponuna Xosrenesi (Ranunculaceae): xuTTeBi hopmu, €BOIOIIS KBITKH Ta IJI0/1A.
[Toxin wa migpomunu, pucu ix OymoBu, Oiojoris, TomupeHHs. [ocmomapchke
3HAYCHHS Ta 3aCTOCYBAaHHS BUJIIB POJUHHU.

[Topsimox Makonsiti — Papaverales: 0co6guBOCTI Oy/10BU KBITKU Ta TUIOIIB,
#uTTEB1 (hopmu, nommpeHHs. [IpencraBuuku ponunu MakoBi — Papaveraceae,
0 HalyacTile 3ycTpidarThes y ¢uiopi YKpaiHu, iX MNpakTUYHE 3HAYEHHS,
0c0o0IMBOCTI 010J10TT1i.

[Tinknac Kapiodiniau (Caryophyllidae): pucu cnermiamnizarii npeacTaBHUKIB
MiAKIacy y 3B'A3KY i3 MPUCTOCYBAHHSIM JI0O YMOB MOCYIUIMBOTO Kirimary. OCHOBHI
MOPSIIKU Ta POJAVHH.

[Mopsinox I'Bo3auxonBiti — Caryophyllales: ocobauBocTi Oya0BH KBITKH Ta
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10/11B, XKUTTEB1 dopmu, nommupeHHs. Poaguna Kaktycosi — Cactaceae. OcHoBHi
npeacTaBHukd  poawHu ['Bo3mamuni — Caryophyllaceae, pucu ix Oyznosw,
nomupeHHs, Oionoris. OcHOBHI mpeacTaBHUKH poauHu  JloGomoBi —
Chenopodiaceae, pucu ix 0ya0Bu, 6i0JIOTis, MOMUPEHHS, IPAKTHYHE 3HAUYCHHSI.

[Mopsimnox I'peuxonsiti — Polygonales: »xutrteBi (opmu, TOMUPEHHS,
0coOMMBOCTI OylOBM BEreTaTUBHUX OpraHiB, KBITKM Ta IuioAiB. OCHOBHI
npenctaBHuKUA ponuHu ['peuxoBi — Polygomaceae pucu ix OynoBH, HOLUIMPEHHS,
MpPaKTUYHE 3HAYCHHS.

[Tinknac 'amamenign (Hamammelididae): dimoreneTndH1 3B’ I3KU MiaKIacy
3 migkimacoM Marnomiiau. Ilepexig g0 anemodinii SK oJHa 3 OCHOBHMX JIHIM
esoumonii. CrpornieHHs B Oy/l0BI KBITKH Yy 3BS3KY 3 BiTpo3amnuieHHsIM. OCHOBHI
HOPSAKYU, POJIUHHU.

[Topsinok bykousiti — Fagales: xapakrepHi pucu OyJ0BH, MICLIE B CUCTEMI.
OcHoBHI nipeAcTaBHUKH poauHu bykoBi — Fagaceae, pucu ix OymoBu, Olooris,
MOIIMPEHHS 1 3HAYECHHS.

[Topsinok BepesonsiTi — Betuales: BinminH1 pucu OynoBu Biag BykouBiTHX.
OcHoBHI TpencTtaBHUKK poauHu bepesoBi — Betulaceae, pucu ix Oynosw,
010J10T151, MOIIUPEHHS 1 3HAYEHHS.

[Topsimox T'opixonBiti — Juglandales: xapakrepHi pucu OymoBu, Mmicie B
cucteMi. OCHOBHI mpenacTaBHukH poauHu [opixoBi — Juglandaceae, pucu ix
Oy10BH, 010JI0T14, MOMMUPEHHS 1 3HAYCHHS.

[Migxnac Hineniigun (Dilleniidae). Micue B cuctemi, pucu Oym10BH, OCHOBHI
HOPSIKY Ta POJIMHHU.

[Mopsmoxk  BepOomnsiti  (Salicales). OcuoBHi poau pomunu  BepOosi
(Salicaceae), BiaminHi prich B iX OyaoBi. OCHOBHI MPEICTABHUKH POJWHH, iX
010J10T151, MOUIUPEHHS 1 3HAYEHHS.

[Mopsimox I'apOy3orsiti (Cucurbitales); ponuna I'apOy3oBi (Cucurbitaceae):
XapakTepHI pucH OYJIOBH, OCHOBHI MPEJICTaBHUKH, iX O10JIOTis, MOIIMPEHHS,
roCIo/IapChbKe 3HaYCHHS.

[Mopsmox Kamnepcomgiti (Capparales); poauna Kamycrsni, abo XpecTorBiTi
(Brassicaceae): xapakTepHi puicd OYJI0BH, OCHOBHI TOpPOJHI Ta OJIIKHI POCIIHHH,
JIEKOpaTUBHI Ta Oyp’sitHU, 1X O10JIOTisl, TIOMIUPEHHS, 3HAYEHHS B JKUTTI JIIOJIUHHU.
[ToxomKeHHS KyJIbTypHUX BHUJIIB POJIUHHU.

[Mopsmox ManbBorigiti (Malvales): moain Ha poauHu, 0COOIMBOCTI OyI0BH
KBITKM Ta IJIOMIB, XKUTTEBI opmu, nomupeHHs. [IpencraBuuku ponuuu JIumosi
(Tiliaceae), IX OUIMPEHHSI, 3HAYCHHS B )KUTTI JIFOJUHH.

OcHOBHI TipejcTaBHUKK ponuHu ManbBoBi (Malvaceae), pucu ix OymoBw,
010J10T1s1, MOIMPEHHS Ta 3HAYECHHS.

[Mopsimox Kponwueougiti (Urticales): momain Ha poarHH, 0COOIMBOCTI Oy10BU
KBITKM Ta TIUIOAIB, JKUTTEBI Qopmu, mnowmupeHHs. Ponuna [lloBkoBuIesi
(Moraceae): pucu Oy[0BH, OCHOBHI MPEJACTaBHHKH, IX O10JIOTis, MOIIMPEHHS Ta
sHaueHHs. OcHoBHI mnpencraBHukun poauHu  KownomueBi  (Cannabaceae), ix
Oiosoris, momupeHHs Ta 3HaueHHs. Ponuna Kponusai (Urticaceae): pucu Oynosw,
OCHOBHI IIPEJICTABHUKH, 1X 010JI0T1sl TA MOIMIMPEHHSI.

Pomunu T'apOy3oBi (mopsigok [MapOy3ouBiti) Ta MansBoBi (TOPSIIOK
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MarnbBo1IBITI).

[Tinknac Po3zigu (Rosidae). dinorenernyni 38’ 43ku 3 mijakiaacoM JlieHiigu.
Pucu OynoBu, ocHOoBHI mopsaku Ta poawad. I[lopsmok Posomsiti (Rosales);
XapakTepHi o3Haku poauHu Po3omi (Rosaceae), momin Ha MiAPOJAWHH, PHCH iX
OyI0BH; TIOMIMPEHHS, 3HAYEHHS Ta 3aCTOCYBAHHS BHIIB POJIWHH.

[Mopsimox  boGorousiti (Fabales); xapakrtepui o3naku poauHu boOOBI
(Fabaceae), monmin Ha migpomuHW, pucH ix OyJOBH; TONIMPEHHS, 3HAYCHHS Ta
3aCTOCYBAaHHS BHIIB POJUHH.

[Mopsmox Apamiengiti (Araliales); xapakrepHi o3Haku poauHu CenepoBi
(Apiaceae). Edipoouiiini, xap4yoBi, IpsHi Ta OTPYHHI POCIHHH, PUCH iX OyI0BH,
010J10T151, TOCTIO/IAPChKE 3HAUCHHS.

[Migkmac Jlamiign (Lamiidae): wicume B cucremi, pucd  OyaoBH,
bUTOreHEeTHYH1 3B’ SI3KHU, KJIacu(iKaIlis.

[Mopsmox  Ilacmeonomsiti  (Solanales); xapakTepHi o03HaKM  pPOIUHU
[TacmeonoBi (Solanaceae). OcHOBHI TpeACTaBHUKMA POAHMHU, PUCH iX OyH0BH,
010J10T151, MOUIMPEHHS, TOCTIOJAPChKE 3HAUECHHS.

[Mopsimox IllopcTromucromnpiti (Boraginales); xapakTepHi O3HaKW pPOJAMHH
[opctrkonucti (Boraginaceae). OCHOBHI NMPEACTABHUKUA POJUHU, PUCH iX OYyJI0BH,
010J10T1s1, MOITUPEHHS.

[Mopsmox PannumkorngiTi (Scrophulariales); xapakTepHi O3HaKH pOJUHH
PannukoBi (Scrophulariaceae). OcHOBHI NMpeACTaBHUKU POAMHH, PUCU iX OYTOBH,
010J10T151, TOITUPEHHS.

[Mopsmox I'myxokpomuBonsiti (Lamiales); xapakTepHi 03HaKH pOJUHH
I'myxokponusHi (Lamiaceae). OCHOBHI NMpeACTaBHUKU POJAUHH, PUCH iX OylIOBH,
010J10T1s1, TOIIMPEHHS, 3HAUCHHSI.

[Tinknac Acrepiau (Asteridae): miciie B cucTemi, pucu Oya0BH, (D1JIOT€HETHYHI
3B’SI3KM, KJIacu(ikarisl.

[Topsinok JI3Bonukongsiti (Campanulales); oCHOBHI IpeICTaBHUKUA POJMHU
JI3BonukoBi (Carpanulaceae), pucu ix Oyg0BH, 610JI0Tis1, TOIIUPEHHS.

[Mopsmox  AiictpoBi (Asterales); xapakTepHi O3HaKH pOIUHH AWCTPOBI
(Asteraceae), moaija Ha MAPOAWHU, PUCH iX OymoBH. OCHOBHI MNPEIACTaBHHUKH
pOIUHU, X 010JI0Tis, TOMUPEHHS Ta TOCMOAAPCHKE 3HAYCHHS.

Knac Jlimoncuan, abo OmnomonsHi (Liliopsida, abo Monocotyledones).

Konekc o3nak 3aranpHOi opranizarii OIHOAOIBHUX; KUTTEBI (HOPMH,
MOIIMPEHHST Ta CKOJIOTIYHA TPUypodYeHicTh. llormsimm Ha  MOXOKEHHS
OnHononbHMX, 1X (hiIoreHeTHYHI 3B’ S3KU 3 J(BomoiapHuMmu. Ilomin Ha migkmacw i
MOPSIIKH, (Q1JIOTEHETUYHI 3B’ I3KU MI>K HUMH.

[Minkmac Amicmatuau (Alismatidae): miciie B cucTeMi; CIOPIAHEHICTh 3
JlatatteuBiTumMu; pucu OyAOBH, TMOLIMPEHHS Ta EKOJIOTIYHA MPUYPOUECHICTb.
OCHOBHI TTOPSIIKU Ta POAMHM.

[Mopsinox  Yactyxousiti  (Alismatales): skuteBi (Gopmu, €KOJOTiUHI
0COOJIMBOCTI, pUCH OYJIOBM Ha TIPUKIIAJl THUIIOBUX TMPEJICTABHUKIB. POIUHU
Yacryxosi (Alismataceae) dmopu Ykpainm.

[Mopsimox XKaOypuuxousiti (Hydrocharitales); xapakrepHi o3HaKu p-HH
XKaoypuukori (Hydrocharitaceae).

[Mopsimox Paecunukounsiti (Potamogetonales): pucu OymoBu Ha mpukmami
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TUIOBUX INpPEJACTaBHUKIB poauuHu Precuumkosi (Potamogetonaceae) diiopu
Ykpainu.

[Migxnac Jlimiigm (Liliidae): micie B cucremi, pucu OyAOBH, MOIIAPCHHS.
Knacudikauis migkaacy; OCHOBHI (iJIOT€HETUYHI 3B’ I3KH MIXK MOPSIAKaAMH.

[Mopsimox Jlimiensiti (Liliales): pomunu IliBHukoi (Iridaceae), Jlimiiini
(Liliaceae), ix xapakTepHi 03HAKH, TUTIOBI MPEICTABHUKH.

[Topsimoxk  Amapwriconsiti  (Amarillidales):  pomuan  TanwHTOBI
(Hyacinthaceae), IluoOynesi (Alliaceae), Amapumicosi (Amarillidaceae), ix
XapaKTEpHI O3HAKHU, TUTIOB1 MPEICTABHUKHU.

[Mopsimox X0JI0IKOIBITI (Asparagales): POIUHU KonBasiesi
(Convallariaceae), PyckycoBi (Ruscaceae), Xomoakosi (Asparagaceae), ix
XapaKTEpHI O3HAKHU, TUTIOB1 MPEICTABHUKHU.

[Topsimox 3o3ynunieBonBiTi (Orchidales): momupenss, xutTeBi Gopmu Ta
€KOJIOT14H1 0cOOJIMBOCTI. XapakTepHi 03Haku poauHu 3o3ynuHieBi (Orchidaceae),
OCHOBHI IPEJCTaBHUKH.

[Mopsimox Ocoxonpiti (Cyperales): mommpeHHs, €KOJOTiuHI OCOOIHBOCTI,
BiIMIHHICTh Bif poauHu TonkoHoroBi. IIpencraBHuku poauHu OcCOKOBI
(Cyperaceae), pucu ix OyJ10BH, IONIUPEHHS, 3HAYCHHS B IIPUPO/II.

[Topsinok Tonkonoronsiti (Poales): xapakTepHi 03HaKH, >KUTTEBI (popmu,
MOIIUPEHHSI Ta EKOJIOTI4HI ocoOnuBocTi. BigMinHicTh Bii OCOKOIBITHX.
HaitBaxxnuBiiii npeacraBuuku poaunu Torkonorosi (Poaceae).

[linknac Apeuumu: wiciie B cucTemi; MOpQOJIOTIYHE Ta EKOJOTidHE
PI3HOMAHITTS, KUTTEBI  (HOPMH, TOMMPEHHS. MOHOTHUIHICTH  TMOPSAKY
ITamemonBiTi (Arecales). Ponuna IlamemoBi (Arecaceae): KuUTTeBI GOPMHU, PUCH
OyZ0BH, KyJIbTYPHI TAJIBMH TPOTIKIB 1 CyOTPOITIKIB.

[Topsimox  Apoignousiti (Arales): ekojoriddi 0coOJMBOCTI Ta KHTTEBI
dopmu. OcobnmBocTi OyA0BH KBITOK 1 CYLBITh NMPEACTABHUKIB POJIMHA ApPOiIHI
(Araceae). IlpencraBauku poawau Psckoi (Lemnaceae), 1o 3ycTpidaroThCs Y
BOJIOMMAaX YKpaiHH.

[Mopsimox Poroszousiti (Typhales): pucu OynoBM Ha TpUKIaAi THUIOBUX
npeacTaBHUKIB poauHu Poro3osi (Typhaceae), ix ekonorigdi 0coOJIUBOCTI.

3. 3o00J10ris1

[IpeameT 1 3aBmaHHs 300J0Tii SK KOMILIEKCHOI Hayku. Micie 30070r1i B
cucteMi O61oy0TiyHKUX HayK. OCHOBHI HAMPSMKH 300JIOTTYHUX JTOCIIIKCHb.

JucuMriutiHg, 110 BHUBYAIOTh OKPEMl1 CHCTEMaTU4yHI TPyNud TBapHUH:
IPOTO300JI0TisI, KApLMHOJOTISA, €HTOMOJOTIA, aKapoJIOris, MaJlaKoJIoTisd TOIIO.
3B’SI3KM 300710711 3 IHIIMMU NPUPOJIHUYUMHU HaykaMu. KOpOoTkuii HapuC pO3BUTKY
300J10T'11, BHECOK YKPaiHChKUX BUEHUX Y ii PO3BUTOK.

Pi3HoMaHITHICTH TBapuH. Posib TBapWH y IPHUPOAL ¥ rOCIOAAPCTBI JIFOIUHHU.
Cuctema TBapuHHOrO CBITY. [IpUHIIMIU 300J0T14HOI cucTeMatuku. OCHOBHI Ta
JOTIOM1H1 CHCTEeMaTU4YH1 OJMHUII B 300J10T1i. HaykoBi Ha3BU B 300JI0THi.

3aranpHa XapakTepucTuka rapctsa TBapuau. [lomoxxeHHs TBApUH y cUCTEMI
OpraHiyHOro cBiTy. Pucu momiOHOCTI Ta BIIMIHHOCTI B OpraHizauii TBapuH Ta
IHIIMX TPEICTAaBHUKIB €yKapioTiB. OJHOKIITUHHI Ta OaraTOKJIITHHHI TBapHHU.
KononianpHicTh Ta ii popmu y oHO- Ta GaraToKIITHHHUX TBapuH. [IoHATTS mpo
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miaH OynoBu y TBapuH. OCHOBHI (pOpMU CHMETpii TBaApUH Ta iXHE aJaNTHBHE
3HaueHHs. Metamepis Ta 1i TUnu y TBapuH. Opranu Ta cucteMu opradis. CriocoOu
pyXy TBapuH. TUIIM MOPOKHUH Tijia Ta iXHI 0CHOBHI QyHKIii. CrocOOH KUBJICHHS
Ta TUIH TpaBJIeHHS Y TBapuH. ['a3000MiH. [loHATTS mpo aepoOHe Ta aHaepoOHE
auxaHHsA. Pi3HI TUnM opraHiB JuXaHHSA y TBapuH. TpaHCHOPTHO-PO3MOILTbHI
(uMpKyIATOpHI) cucTeMu Ta ixHi GyHKIi. Exckperis. Pi3HOMaHITHICTh BUAITBHUX
opraniB y TBapuH, ixHi ¢yHkiii. Helipo-rymopansHa perymsiisi >KUTTEBUX
¢yHkIiil, miarpumanHs romeoctasy. IloHsaTTs mpo mnonpasnusicTs. HepBoBa
cuctemMa Ta 1i Tund. IIOHATTA TpPO HEPBOBY MiSIBHICTh, THUMH pedIIeKCIB,
iHcTuHKTH.  Heilipocekpeniss Ta  eHAOKpUHHHMM  amapar. OpraHu  4yTTs.
Po3smuoxenns, #oro tumm. Crocobw  3amiigHeHHS.  SHIeHapOKEHHs,
AWLIEKUBOHAPOKEHHST Ta JKUBOHAPOMKEHHSA. Oco0iMBOCTI €MOpPIOHANIBHOTIO Ta
OCTEMOPIOHAIBHOTO PO3BUTKY TBAPHH.

[ToHSATTS PO 3apOAKOBI JTUCTKH, TICTO- Ta OpraHoreHes3. JKUTTEBUM ITUKIT Ta
HOT0 TUTIK y TBapWH. TUTIN SIepHUX ITUKIIIB Y TBapuH. [IOHATTS TIpo MeTareHes Ta
rereporoHio. Cucrema TBapuHHOTO cBITY. CydacHMI miaxia A0 Kiacugikarii
TBapHH.

Pi3HOMaHITHICTH TBapuHHOrO CBITY. [IpoTHCTH. 3aranbHa XapakTepUCTHKA
POTUCTIB, OCHOBHI PHUCH iXHBOI OYyJIOBU Ta TPOLECIB KUTTEMISIIBHOCTI.
[TomidyHKIIOHATBHICT KIITUH NPOTUCTIB. OcobimBocTi OyaoBH  O0OJIOHKU
KIITAH TpoTucTiB. OmopHi Ta 3axucHi yTtBopu. lluTommasma: riajomiasma Ta
OCHOBHI OpraHenu KIITHHU MNPOTUCTIB. [IOHATTS TpPO MOHOEHEPrijHI Ta
MOJIICHEPTIHI KIITUHU. SIBUIIE SAEPHOTO yalli3My Ta HOro 0i0JIoriuHe 3HAYSHHS.
KononianbHi Ta 0araTokJIITHHHI TMPOTUCTU. PO3ZMHOMXEHHS Ta CTaTeBUU MpOIIEC.
XKutresi Ta siaepHi TUKIKA TPOTUCTIB. CTaii CIIOKOIO Ta PO3CEJICHHSI.

OcHoBM cyyacHOi cucteMd TmpoTucTiB. CepenoBHIlla ICHYBaHHS Ta
MO PEHHS.

Tun Esrieno3oi (Euglenozoa). 3arampHa xapakTepuctuka. OcoOJMBOCTI
OyJI0BH Ta MPOIECIB KUTTEAISITLHOCTI.

Tun Ilanmmpni mxrytukosi (Dinozoa, a6o Dinoflagellata). Oco6imBocTi
oprasizailii Ta MpOIECIB KUTTEAISITBHOCTI.

Tun Kinerommmactuau  (Kinetoplastida). 3arampHa  XapakTepHCTHKA.
OcobmuBoCTi opraHizamiii Ta TPOIECIB KUTTEMISUIBHOCTI. Haimommpenimnii
Mapa3uTd JIOAWHU 1 TBAapWUH. YSBICHHS TPO TPAHCMICHBHI Ta MPUPOTHO—
ocepenkoBaHi 3axBoproBaHHS. [IOHATTS TIPO OCHOBHHMX, TMPOMDKHUX Ta
pe3epByapHUX Xa3siB.

Tun Baratomkrytukosi (Polymastygota). 3araapHa XapakTepHUCTHKA.
Oco6mmBOCTI OpraHizairii Ta MpoIeciB KUTTEAISITLHOCTI. Pornb y ipupoi.

Tun Komipneri mxryrukosi (Choanoflagellata). 3aransaa xapakTepuctuka.
Oco0sMBOCTI OpraHizailii Ta MpoIeciB XKUTTEAIIILHOCTI. Ponb y mpupoi.

Tun OnaminoBi (Opalinata). OcHOBHI pucu OyJAOBH Ta KHUTTEBOTO ITUKITY.

Tun Ame6030i (Amoebozoa). OcobauBocTi OYAOBH Ta MKUTTETISIBHOCTI.
Ponb y npuposai ta )xutti JoauHu. AMeOu, TaTOTeHH1 JJ1s1 JIFOAUHU 1 TBAPHUH.

Tun ®opaminidpepu (Foraminifera). OcobmuBocTi oprasizaiiii Ta nporeciB
KUTTENSUTBHOCTI. Tumm dyepemamiok Ta ixHS OyaoBa; SACpHUNA Idyali3m,
0COOIMBOCTI KUTTEBOTO IUKITY. [lommpenns ta cnocid xutts ¢popaminidep. Ponp
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B YTBOPEHHI OCAJI0OBUX TOPiJ Ta K “KEPIBHUX KOIAJIUH.

Tun Pamionspii  (Radiozoa). OcobGmuBocti opranizamii Ta MpoIECiB
KUTTEAIsUIbHOCTI. [lomupennsa ta cmoci® kuttsa. Ponps panionspiit B yTBOpeHH1
JIOHHHUX BI1JIKJIa/IiB.

Tun Conneuku (Heliozoa). OcobmuBocTi oprasizamii Ta TMpOIECIB
KUTTEMUIbHOCTI. [lomupeHHs Ta crocio KUTTS.

Tun AnikommiuekcHi (Apicomplexa). 3arampHa XapaKTEpUCTHKAa THILY.
OcobOmuBocTi OynoBM akTUBHMX (a3 IKUTTEBOTO IUKIY (CIOpPO30ITIB Ta
MEepO30iTiB). UepryBaHHS MOKOJIIHb Y KUTTEBOMY ITMKIII amiKoMIUieKCHUX. [lomin
tunty Ha kiacu. Kunac I'perapunu. Ocob6mmBocTi OyJOoBH Ta MPOIECIB
KUTTEMSIIBHOCTI. JKUTTEB1 UKiU. ['perapuHu — napasutu 0e3xpeOeTHUX TBapUH.
Kmac Koxknumienoaioni. OcobmuBocTi OyA0BH, MPOLECIB JKUTTEMISIBHOCTI Ta
KUTTEBUX LMKIIB. 30yJAHUKMA 3aXBOPIOBAHb JIIOJWHU Ta CBIMCHKUX TBapHH
(Mansipis, kokumaiosn Ta Tokcorazmo3). Kmac Ilipomnasmu. OcoOnuBocTi
opranizauii. [TiponazMo3u xpeOeTHUX TBAPHH.

Tun BiiikonocHi, abo Iudysopii (Ciliophora). Oco6mmBocti OynoBu Ta
KUTTEAISIIbHOCTI. Anepuuii nyanizm. Kon’roraris. Ponb iHdy30piit B mpuposi Ta
JKUTTI JIFOJAHU.

Tun Mikpocnopuaii (Microsporidia). OcobGnuBOCcTI OymI0BH Ta MPOIECIB
KUTTENSUIBHOCTI. BynmoBa cmop. OCHOBHI 3aXBOpPIOBaHHS, SIKI BHUKIIHUKAIOTh
Mikpocriopuii  (medpuHa, Ho3emaTto3 Tomo). [lepcrnekTuBH BUKOPUCTAHHS
MIKPOCTIOPUIIN JIJIT OOMEKEHHSI YMCEIBHOCTI IIKINIMBUX KOMax. baratoxkmiTuHHI
TBapuHU. OCOOJMBOCTI OaraTOKJIITHHHOI OpraHizaili, creriamizaiis KIITHH Ta
TKaHuH. [1MoTe3n MOXO/KeHHS OaraTOKIITMHHUX TBapuH. Tum IlmactuHuacti
(Placozoa). 3arampHa xapakTepucTuka. Oprasizaiis Ta CHocid IKHTTA
Tpuxoriakca. Po3sMHOKeHHs. 3HAUCHHSI BUBYCHHS TUIACTHHYACTUX
JUISl pO3YMIHHS PaHHIX €TaIrliB CTAHOBJICHHS OAaraTOKJIITUHHHUX.

Tun Meso3o0i (Mesozoa). 3aranpHa XxapakTepuctuka Thiry. OCOOIHMBOCTI
oprasizaiii Me3030iB, K NMPUMITUBHUX OAaraTOKJIITUHHUX TBAapUH. OCOOIMBOCTI
#uTTeBUX NUKIIB. [Toain Ha kimacu (Pom0030i Ta OpTOHEKTH).

Tun T'yoxkm (Spongia). 3aranpHa xapaktepucTrka. OCHOBHI OCOOJMBOCTI
OynoBM Ta XUTTEMSUIBHOCTI TyOOok. Tumm KIITHHHUX eleMeHTiB. Ipurariiiina
cuctema ryook. Ckener Ta Woro XiMiyHWE ckiaa. PO3MHOXKEHHS Ta >KUTTEBHM
ki, JKutreBi ¢popmu Ta mommpeHHs. Cuctema ry0ok. XapakTepuUCTHKa KIIaciB:
Bannskosi, Cxisini, 3Bu4aitHi TyOku Ta Apxeomiatd. 3Ha4eHHS TYOOK B MPUPO/II
Ta YKUTTI JIFOAUHU.

Tun Kwumkoomopoxxuuuni  (Coelenterata). 3aragpbHa XapaKTpPHUCTHKA.
OcHOBHI 0COOJMBOCTI OYyJIOBM Ta MPOIIECIB KUTTEMISIIBHOCTI. THUMH KIITUHHUAX
enemeHTiB. JKanki kmiTuHU Ta iX TUNM. CTaTeBe Ta HECTATEBE PO3MHOKEHHS.
Oco6auBOCTI eMOPIOHATBLHOTO PO3BUTKY. Tumnu TuuuHOK. XKutTteBl nukiau. [lominu
Ta MEIy3W SK OCHOBHI XHUTTeBI ¢opmu. [lommpeHHS KHIIKOBOMOPOKHUHHUX.
Cucrema tumy. Knac ['inpo3oi: 3araibHa XapakTepucTHKa, pisSHOMaHITHICTh. Kiac
Cudonodopu: ocobaMBOCTI opraHizamii ixHIX nodiMopdHux KosoHih. Kiac
Cuudozoi: 3arampHa xapakrepuctuka Ta cuctema. Kmac Kopanosi modminu:
ocobmmBocTi OymoBu; OymoBa ckeimera Ta Woro xiMmiuHud ckiazn. [lomin Ha
miKIacu. 3HAYEHHA KHUIIKOBOMOPOKHUHHUX B TMPHUPOAL Ta JKUTTI JIIOJUHH.
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Kopanosi pudu, sk Buau-enudikaTopy MOPCHKUX €KOCHUCTeM. BHKOMHI BHIM
KOpaJIiB Ta iXHS POJIb K KEPIBHUX KOMAIHH.

Mikco3zoi (Myxozoa). Oco6auBoCTI OyI0BH Ta KUTTEMISIILHOCTI. JKuTTEBUN
muki. SAnepunit myamizm. OcobmmBocTi OymoBu crmop. Mikco3oi — 30yaHUKH
3aXBOPIOBaHb MPOMHUCIOBUX BUIIB PHO.

Tun PeOporaBu (Ctenophora). 3aranpHa xapakrepuctika. OcoOIMBOCTI
OyZI0BHU Ta MPOIECIB XXUTTEAIITLHOCTI. OCOOIMBOCTI MOMIMPEHHS PEOPOILIABIB, 1X
POJIb y MPUPOJI1 Ta TOCTIOAAPCTBI JIFOAUHH.

Tun Ilnocki uwepBu (Platyhelminthes). 3arampHa xapakrepucTHKa.
Oco6auBoCTI OYJI0BH Ta MPOIIECIB KUTTEAISIBHOCTI. [IIKIpHO—M’SI30BHI MIIIIOK Ta
roro ¢yHukiii. BigcyTHICTh MOPOKHUHU Tija: CIOJyYHA TKAaHWHA Ta 11 (YHKITI.
Tun HepBOBOi cuctemMu (MOHATTS TPO OPTOTOH Ta e€HaoH). (OcobIMUBOCTI
eMOpioHanbHOrO po3BUTKY. Cucrema tumy. Knac Typ6Genspii, ado Biituacti yepBu:
3arajgbHa xapakrepucTthka. OcoOiMBOCTI OyJOBU Ta MPOLECIB JKUTTEISIBHOCTI.
OcobmuBocti mnommpeHHa. Ponas y mpuponi. IlapasuTuyHi T1UIOCKI  4YepBH,
MPUCTOCYBAHHS JI0 Tapa3uTU3MYy. | eTbMIHTONOTIS — HayKa MpO TMapa3suTHIHHX
yepBiB. TerymeHT, opranu (ikcauli, yckjiagHeHHs1 ontorenesy. Knac Cucynu, abo
Tpemaroau: 3arajibHa XapakTEPUCTHUKA, OCOOJMBOCTI OYJIOBM Ta IIPOIIECIB
KUTTEMISIIbHOCTI. JKUTTEBI MUKW TpeMaroj Ta cmocid ix »kurrsa. OcHOBHI
napa3uTy JIOJUHU Ta TBApUH (TICUIHKOBUHN, KOTSYUH, JIAaHIIETONON1I0HUN CUCYHU Ta
KpoB’siH1 ABOBYCTKH). Kmac Acmigoractpu. 3aranbHa xapakrepuctuka. Kiac
Momnorenei. 3aranpHa xapakTepucTuka. OcoOauMBOCTI OyJOBH Ta MPOIECIB
KUTTENSUIBHOCTI. POJb MOHOTEHETHYHMX CHCYHIB y MNPUPOJI Ta TOCHOJAPCTBI
moaunau. Kinac CtbhoxkoBi uepBu, abo llecromu. 3araiibHa XapaKTepHUCTHKA.
Ocob6mmBocTi OyIOBHM Ta TPOIECIB KUTTEMISIBHOCTI, JKUTTEBI IMKIH, CIOCIO
KUTTA. JluuumHkKOBI cTamii 1necrod. OCHOBHI IECTOAO3U JIIOJMHU Ta TBAapUH
(Tenio3u, nudino00Tpio3, eXIHOKOKO3, AUMINIAI03, Jiryias03). Kiac AmdbimiHigu:
ocoOnMBOCTI  OylIOBM Ta JKUTTEBOro ULUKIy. locnogapchbke — 3HAYEHHS
am¢punnoineit. Knac I'mpokotuniau. 3aranbHa XapakTepUCTHKA.

Tun Hemeptunu (Nemertea). 3aranbHa xapaktepuctuka. Crocid xKuTTs Ta
0COOJIMBOCTI MOLIMPEHHS.

Tun UYepesosiituacti, abo Tactporpuxu (Gastrotricha). 3arambha
xapaktepuctuka. Crocio JXUTTS Ta 0COOTMBOCTI MOMTUPEHHS.

Tun Hemaromm (Nematoda). 3arampHa xapakrtepuctka. OcoOIMBOCTI
OyZ0BH Ta MPOIIECIB KUTTENISIIbHOCTI. bynoBa Ta QyHKIIT KyTHKYJH, TIIOJAEPMH,
M’5131B, HEPBOBOI CHCTEMH. XapakTep PyXy HeMaroi. TWUMH KUTTEBUX ITUKIIIB.
BinbHOXUMBYY1 HEMaTONHM, X MOMIUPEHHS Ta 3Ha4eHHS y npupoxi. [lapasuruuni
BUIUM — 30yJHWKW 3aXBOPIOBAaHb JIIOJMHU Ta CBIMCHKUX TBapwH (acKapuio3u,
€HTepOo0103, TPHUXIHENbO3, JAPAKYHKYJbO3, CTPOHTLIOI03,  aHKIJIOCTOMO3,
¢inspiato3un). Hematonu, marorensi st pocius (dpironemaronn). Hemaroqu — sk
MEPCIEeKTUBHI areHTH O10JIOT1YHOro crocody O6oporhOu. Cucrema THUMY: Kiacu
Anenodopei Ta CeriepHEeHTH.

Tun Komoseptku (Rotifera). 3aranpHa xapaktepuctuka. OcoOIMBOCTI
Oyll0BH, PO3BUTKY Ta TMPOLECIB KUTTEMISIBHOCTI. 3AaTHICTh TEPEHOCUTHU
HECITPUSATINBI YMOBH 1CHYBaHHS. 3HaUEHHS KOJOBEPTOK B €KOCHCTEMAX.

Tun  CkpeOnsukm  (Acanthocephales). 3arampHa  XapakTepHCTHKA.

20



Oco6MBOCTI OyIOBH, PO3BUTKY Ta MPOLECIB KUTTETISIIBHOCTI; YKUTTEBI IMKJIIH.
[Nocniogapcbke 3HaYEHHS.

Tun Bonocosi (Nematomorpha). 3aranpHa xapakTepuctuka. [lommpenHts ta
croci0 »utTs. Poinb y ekocuctemax.

Tun Kinpuacti yepBu (Annelida). 3aranpna xapakrepuctuka. OcoOIMBOCTI
OyZ0BH, PO3BUTKY Ta IMPOILECIB KUTTEASUIBHOCTI. OCOOIMUBOCTI JIOKOMOTOPHOTO
anapary kinpyakiB. [lermom, #ioro OymoBa Ta ¢yHKii. OpraHu BHJIJICHHS:
EeJIOMOAYKTH, MeTanedpuaii, Hedppomikcii. KpoBoHocHa cuctema. OcobIMBOCTI
OynoBu HEPBOBO1L CUCTEMH. Oco0nuBocCTI eMOpI1OHATILHOTO Ta
NoCTeMOpIOHAIBHOTO PO3BUTKY. I[IOHATTS mnpo JnapBajbHI Ta MOCTJIAPBAJIbHI
cermeHTH. Cucrtema kinpbuactux uepBiB. Kiac bararomernnkoBi udepBu, ado
[Tomixeru. 3aranpbHa Xapakrtepuctuka. (OcoOiuMBOCTI OyIOBH Ta MPOIECIB
KUTTENsUIbHOCTI. Cucrema knacy. Tumm pyxiB mnoiixer. Po3MHOXEHHS Ta
po3BUTOK. Tunu auuuHOK. [lommpeHHs, cnociO >KUTTS Ta 3HAYEHHS IOMIXET Y
npupol Ta xUTTI moauau. Knac Junodiniau. 3aranpHa xapakrepuctuka. Kiac
MaromeTnHKoB1 uepBU, a00 OiroxeTu: 3arajibHa Xapakrepuctuka. OcoOIMBOCTI
OyZOBM Ta MPOLECIB KUTTEAISIILHOCTI. BOIHI Ta IpyHTOBI OJITOXETH, iX pOib Y
MPUPOJI1 TA KUTTI JIFOJAWHU. 3HAUYCHHS JOILIOBUX YEPBIB Ta CHXUTPEiN y mpoliecax
rpynToyTtBopeHHs. Knac I’ aBku: 3aranbpHa xapaktepuctuka. Oco0auBocTI 0y10BU
Ta MPOIECIB KUTTEAIIIBHOCTI. CrociO XKUTTS, PoJib y MPHUPOAL Ta TOCHOIAPCHKE
3HAYEHHS.

Tun Unenucronori (Arthropoda). 3aranpHa xapakrepuctrka. OcoOIMBOCTI
OyZ0BHM, PO3BUTKY Ta MPOIIECIB KUTTEAIsIbHOCTI. Tarmaru3aiiga. Kyrtukyna ta ii
pOJIb B ICTOPHYHOMY PO3BUTKY YICHUCTOHOTHX. Mikcoriesnb. Oco0auBocTi 0ynoBu
YWICHUCTHX KIHIIIBOK Ta iX cmemiam3aiiga. Myckynarypa. Judepeniiaiiis TpaBHO1
cucteMu. Oco0aMBOCTI Oy/10BU KPOBOHOCHOI cucTeMu. Opranu auxaHHs (3s0pa,
JereHeBl MimKku Tpaxei). Opranu BUAUICHHS (aHTEHaIbHI, MAKCUISIPHI, KOKCAJIbHI
3a51034, ManbMirieBl cyauHu). HepBoBa cucrema ta opranu uyttd. [ToHATTS mpo
dacerkoBl o4l Ta MozaiyHuK 3ip. Oco0aMBOCTI  e€MOpIOHAIBLHOIO  Ta
MOCTEMOPIOHATIBHOTO PO3BUTKY WICHHCTOHOTUX. [loHATTS mpo anamopdo3 Ta
eniMopdo3. Cucrema Tumy.

[Tlintun  3s6pomumHi, abo PakomomiOHi: 3arajibHa XapaKTEPHUCTHKA.
Oco6mmBoCTI OyI0BH, PO3BUTKY Ta MPOIIECIB KUTTEAISIIbHOCTI. CHcTeMa MiATHITY.
Tarmaruzariis. Oco6nuBocTi OyOBU KIHIIIBOK pakonomionnx. Opranu TuxaHHS.
Meramopdo3. OCHOBHI THUIHU JIMYMHOK PAKOMOMIOHUX (HAYIUIyC, METaHAyIUIYC,
3oea Tomo). Kmacu: lledanokapunu, bpanxionmogn (a6o  3s10ponpoi),
Makcunononu (a6o Illenemonori), Octpakoau (abo YepemamkoBi paku), Burri
paku. 3aranbHi xapakTepucTuki. OCHOBHI NIPEICTABHUKU. 3HAYEHHS B MPUPO/II Ta
JKUTTI JIFOJAHU.

[TinTun TpaxeliHoauiHi. 3aragpHa Xapakrepuctuka. OcobnmMBocTi OynoBH,
PO3BUTKY Ta TIPOIECIB KUTTENISUIBHOCTI. Tarmatuzariis. OcoOGauBoCTI Oya0BH
KiHIIBOK. [IpuctocyBanHs A0 HazeMHOTO XUTTSA. OCOOJMBOCTI IUXaNbHOI Ta
BUIUIBHOI cucteM. Cuctema miaTuny. Knac I'yboHori: 3aragpHa XapakTEepUCTHKA
Ta cucrteMa. OTpyiiHuii amapar ryboHorux. Ponb y mpupoai Ta >KUTTI JIIOJIMHU.
Knac JlBomapnonori, abo Jummonomu. 3araipHa XapakTepucThka. PoToBwmii
anapat guruiono. bygosa cermenta. OTpyitHi 3an03u gumuiono. Pons y npupoai
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ta xuTTl moauHu. Knac Ilaypononu: 3aranpHa xapakrepuctuka. Kinac Cumdinm:
3aragpHa Xxapaktepuctuka. Kmac Exrtornartu, a6o IlokpuromienernHi: 3arajibHa
xapaktepuctuka. OcHOBHI psmu. Ponp y mpupomi Ta xuTti monunu. Kiac
Komaxwu, abo BigkpuTolenemnHi: 3arajipHa XapakTepucTHKa. BUHUKHEHHS KpHIT Ta
MoB’si3aHa 3 UM nepedyaoBa myckynarypu. [lomir ta iioro tunu. XXupose Tino Ta
pioro ¢ynkuii. Tumm >xuBneHHs komax. Cremianizaiisi POTOBUX amapariB
BIJIMOBITHO 10 THMIB >kuBIeHHS. Opranu nuxaHHs kKomax. OcoOmmBoCTI Oym0BU
HepBOBOi1 cuctemMu. Opranu 4yTTsa. HepBoBO-TyMoOpasibHa PETYJIAIisl KUTTEBUX
¢byukuii y komax. [loBeninka. CycninbHi kKomaxu. Meramopdo3: HOro TUIM Ta
perymsia. JKuttesi ¢popMu Ta cepefoBulla icCHyBaHHS komax. Cucrtema Kiacy.
3HaueHHS KOMax Yy NpUpol Ta >KUTTI JtoguHu. LIKiTHUKY pociuH Ta 0OMeKeHHs
ix xkutbkocTi. KpoBocucHi Ta mapasuThuHi Komaxu. KoMaxu-nepeHOCHUKH
30yAHUKIB 1HPEKIIHHUX Ta 1HBa31MHUX XBOpoO. 3amuioBadl pociauH. biojoriyni
OCHOBH OJ[KUTHHHUIITBA Ta IIOBKIBHUIITBA. TeXHIUYHA €HTOMOJIOTIsI. Bukopuctanus
KOMax y 010METO1y.

[lintun  XeminepoBi.  3arajdbHa  XapaKTEPUCTHKA. TarmaTtuzaris.
Oco6nmuBocTi OyI0BM KIHIIBOK. PI3HOMaHITHICTH oOpraHiB auxaHHa. Cucrema
miaruny. Knac MepocToMoBI: 3arajibHa XapakTepucTuKa Ta cuctema. lligkimacu
Espunrtepunu. MedoxBoctu. CepefoBuina iCHyBaHHs, OCOOJMBOCTI MOIIMPEHHS.
Knac IlaBykomomiOHi: 3arajgpbHa XapakTepuUCTHKa Ta cucteMa. (OcoOIMBOCTI
OyZIOBH Ta MPONECIB KUTTEAISUIBHOCTI. THIM KUBJICHHS ITaBYKOIMOJIOHUX Ta
ocobnuBocTI OyM0BH iX TpaBHOI cucTeMu. OCOOIMBOCTI KPOBOHOCHOI, TUXATBHOT
Ta BHUAUIBHOI cucteM. HepBoBa cucrema Ta opranu uyTts. (OcoOIUBOCTI
PO3MHOKEHHS, eMOpIOHATFHOTO ~ Ta  TNOCTEeMOpIOHAJIBHOTO  PO3BUTKY.
Pi3HOMAaHITHICTH MaByKOTOTIOHUX. ITigxnac CkoprrioHu: 3arajibHa
XapaKTEepUCTHKA, TMOUIUMPEHHS, pOJIb y MNpUPOAl Ta >KUTTI joauHu. Iligkmac
[TaByku: 3aranbHa XapaKTepUCTHUKA, PI3HOMAHITTS, 3HAYE€HHS B MPUPOJI TA KUTTI
moaunu. IlaBytunni opranu. Ilinkmac Komimgi: ocoOGauBOCTI opraHizaiii Ta
PO3BUTKY, CIOCIO XKUTTA. 3HAUECHHS Y NPUPOAl Ta KUTTI JoauHu. KpoBocucHi Ta
napazutuyHi Kimml. K — mKiTHUKY pOCIUH Ta 3aIaciB XapyoBUX MPOAYKTIB.
Kmimi sk 30yqHukM — anepriuHux — peakuiii. Pomp kmimiiB y mpoiecax
IPYHTOYTBOPEHHS. XMW1 KMl K areHTH 010J0T1YHOTO METOAY 3aXHCTY POCIIHH.
[Tinkmac [1ceBmockopmionu. 3araibHa XapakTePUCTHKA, OCOOIMBOCTI MOMUPEHHS.
Ponw y mpuponi ta xkutti moaunan. Iligknac Coneyru, abo dananru. 3aranpHa
XapaKTEePUCTHKA, TONIUPEHHS, POJIb y TPUPOAlI Ta >KUTTI JroawHu. [limkmac
Kocapuku. 3arasibHa XapakTepUCTHKA, TMONIUPEHHS, POJb y MPUPOJI Ta >KUTTI
moaunu. Ilonsrrs mnpo astoTtomito. Kmac Mopebki IlaByku. 3aranbHa
xapaktepuctrka. OcoOIMBOCTI OMUPEHHS.

Tun Tuxoxomm (Tardigrada). 3arampHa xapakrepuctuka. OcCoOJIMBOCTI
nommpeHHs. [lepekuBaHHS HECTIPUATIMBUX YMOB.

Tun Onuxodopu (Onychophora). 3aransHa xapaktepuctuka. OcoOIMBOCTI
NOIIUPEHHS, POJIb Y MPUPO/IL.

Tun Momtocku, ado M’sixkynu (Mollusca). 3aransna xapaktepuctuka. [lomain
Tima Ha Biggm. Yepenamika, MaHTis. MaHTIHHUM KOMIUIEKC  OpraHiB.
OcobmuBocTi Oy0BH IieoMa, TPaBHOI, KPOBOHOCHOI, MWXaNbHOI, BUIAUTHHOI Ta
HepBOBOi cucteM. OcoOIMBOCTI eMOpIOHANBHOTO Ta MOCTEMOPIOHAIHLHOTO
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po3BuTky. JlmumnkoBi cramii. Cucrema tumy. Kimac IlannupnHi, a6o
[Tomimnakodopu: 3aranpHa xapaktepuctrka. Crnoci0 KuTTs Ta nomupeHHs. Kiac
JIBOCTYJIKOBI: 3arajibHa XapakTepucTuka. EKomoriuni rpynu Ta *XUTTeBI (HopMu
JIBOCTYJIKOBHX MOJIOCKIB. OcOOIMBOCTI OyZOBH Ta MPOIECIB >KUTTEMISIIBHOCTI.
Oco6mmBOCTI )KUBJIEHHS Ta O0y10BH TpaBHOI cucteMu. OcoOmBOCTI MeTaMopGho3y.
CepenoBuia XuTTs Ta nomupeHHs. Poib y npuposi Ta rocnogapcbke 3HaAUYCHHS.
[TousaTTs mpo MapukynbTypy. YTBOopeHHsa mnepiauH. Kimac UepeBoHori: 3aranbHa
XapaKTEePUCTHKA. ACUMETpIs Ta ii BUHUKHEHHSI. OCcOOIMBOCTI OYJIOBU Ta MPOIIECIB
KUTTEMIsIbHOCTI. JKuBJIeHHS Ta OyaoBa TpaBHOTO amapaTy. TWUMNM OpraHiB
nuxanHs. OcobnuBocti Metamopdo3y. CepenoBuilia iCHyBaHHA Ta OCOOJIUBOCTI
nomupeHHsa. Ponb y mpuponi Ta rocnomapchbke 3HaueHHA uepeBoHorux. Kiiac
['onoBoHori: 3aranbHa xapakrtepuctuka. OcoOnaMBOCTI OyJOBHM Ta MPOIECIB
KUTTEMsIbHOCTI.  OcobnmuBocTi  OymoBM — yepemamku Ta 1i peayKIlis.
[Napoctatuunuii anmapat. XpsuoBuit ckener. Jlifika Ta mrynaablieBUN amapar.
PeakTuBHUI pyX. YCKJIaJHEHHS HEPBOBOiI CHUCTEMH Ta OpraHiB 4yTTs 1 HMOro
npu4urHU. PO3MHOXKEHHS, 0COOIMBOCTI eMOpPIOHANBHOTO PO3BUTKY. COCiO HKUTTS
Ta noBeAiHKa. [TpoMucioBe 3HaueHHS rOJOBOHOTUX. OTPYyitHI BOCBMUHOTH.

Tun Ionkxowkipi (Echinodermata). 3aranena xapaktepuctuka. Oco0IMBOCTI
OyZIoBHM Ta TMpoleciB SKUTTEMIsIbHOCTI. [lemomiuni  yTBOpH. AMOynakpaibHa
cucrema. OcoOnuBocTi OyIOBHM TpaBHOI, KPOBOHOCHOI, HEPBOBOI CHUCTEM.
[IceBnoremanbHa cucrema. Po3MHOXKEHHSI Ta PO3BUTOK. Tunu JuyuHOK. Cucrema
Tumy: kixacu Mopcebki nimii, Mopceeki Tkaku, ['onotypii, Mopceki 3ipku ta Odiypu:
3arajbHa XapaKTePUCTUKA, CIOCIO KUTTS Ta MOIMIMPEHHS. 3HAYCHHSI TOJIKOIIKIPUX B
MOPCHKUX €KOCHCTEMAaX Ta TOCIOAAPCTBI JIFOIUHH.

Tun HamiBxopmosi (Hemichordata). Ilman ©OymoBu. Possutok. Kiiac
KumkoBoguuHi (Enteropneusta). Cnenudiuni pucu opranizaiii. Crnocid >KUTTH.
Po3mMHOXeHHs, TuuuHKa Ta 1i MeTtamopdo3. 3HA4YeHHS KHUIIKOBOJUIIHUX s
pO3yMiHHA TOXOJKeHHS xopaoBux. Kiac Kpwumossaoposi (Pterobranchia).
Cneundiuni pucu opranizamii. Cnocid xurrsd. HecrareBe Ta crarese
pO3MHOXKEHHsI. BukonHi popmu.

Tun Xopnosi (Chordata). 3aranpHa xapaktepuctuka. [Tomin Ha ITiITHIIN.

Pi3HOMaHITHICTH XOPIOBUX, IXHE TTOXOPKCHHSI.

[Tintun TloxpuBHuku, ado Jlmumnakoxopaosi (Tunicata, abo Urochordata).
BaranpbHa Xxapaktepuctuka. Cucrema. Iloxomkenns. Kmac Acmumii (Ascidiae).
XapakrtepHi o3Haku. Cucrema Ta croci6 xuttsa. ['ocmomapceke 3HaueHHs. Kimac
Anennukynsipii (Appendiculariae). Xapakrepui o3naku. Kmac Cansnu (Salpae).
OcobmuBocTi OymoBu Ta po3BuTKy. Kmac CopbOeparii (Sorberacei). OcobauBocTi
OyZ0BHU y 3B’SI3KY 13 YMOBaMH 1CHYBaHHSI.

[Mintun  besuepenni (Acrania). 3aranpHa xapakrepuctuku. Cucrema,
NMOXO/DKEHHS ~ Ta  rocmojapchbke  3HaueHHs.  Kiac ["omoBoxOp10Bi
(Cephalochordata). 3oBHiHs i BHYTpilIHs Oyjo0Ba JaHIeTHUKA. EMOpioHaIBHUN
PO3BUTOK JIAHIIETHUKA.

[Migtun Yepenni, abo XpebOerni (Craniota, ado Vertebrata). 3aranbha
xapaktepuctuka. [lnan OynoBu. bygoBa Ta pi3HOMaHITHICTH MOKpHUBIB. CKelerT.
3aknanka ¥ OymoBa uepena. bymoBa xpeOta, Tumm xpeOiiB. bymoBa ckemera
KIHITIBOK. M’s130Ba cuctema xpebetHux. TpaBHa cuctema. KpoBoHOCHa cuctema,
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OynoBa cepus. bymoBa BumiibHOI 1 cTaTeBoi cucteM. lleHTpanbHa HepBOBa
CUCTEMA Ta OPTaHH YyTTs XpEeOETHUX.

Po3nin Besmenenosi (Agnatha). 3arampHa xapakrtepuctrka. CHcreMa Ta
MOXO/DKeHHS Oe31ienenoBux. Bukomxi Gopmu.

Knac  Kpyrnmopori  (Cyclostomata). 3arampHi  pucn  oprasizaiiii.
Po3mHokeHHs i po3BuTOK. Cuctema. Crocid HUTTS Ta rocrnojapchbke 3HAYEHHS
KpPYTJIOPOTHUX.

Po3min Illenennopori  (Gnathostomata). 3aragpHa  XapaKTEepHCTHKA.
[Toxomkenns. Hagknacu Pubu (Pisces) ta Uetseponori (Tetrapoda).

Knac Xpsmosi pubu (Chondrichthyes). 3aransna xapakrepuctuka. Cucrema
(axynmu, ckaru, ximepu). Cnoci® kutTs xpsimoBux pub. ITloxokeHHSs.
[Nocniogapcbke 3HaYEHHS.

Knac KictkoBi pubm  (Osteichthyes). 3arampHa  XxapakTepucTHKA.
[IpuctocyBanHs 10 ymMoB icHyBaHHsA. Ce30HHI siBUIA B XUTTI pud. Cucrema
(npomenernepi, jonarenepi, bararonepi). HailronosHim psian KiCTKOBUX puO, iXHE
rocrnofapcbke 3HaueHHs. PuOHuii npomucen. OCHOBHI NPOMHUCIIOBI pallOHH.
PuGuuirBo. IToxomkeHHS Ta €BOJIIOLI.

Knac 3emHoBoani (Amphibia). 3aranpHa xapakTepucTHKa 36MHOBOJHUX SIK
XpeOeTHUX, 10 BIEpIIEe BUWILIM HAa Cylly. 30BHIIIHS (opMa Ta BHYTPIIIHSA
OymoBa. Metamopdo3 1 HeoTeHis. (OcoOMMBOCTI CMocoOiB KUTTSA. bes3Hori,
XBocrati Ta 6€3XBOCTI 3¢eMHOBO/IHI, TIPEACTaBHUKHU. [ OCmogapchke 3HaYEHHS.

['pynu AmuioTu Ta AHamHii (Amniota Ta Anamnia). OCHOBHI BiAMIHHOCTI
aMHIOT 1 aHaMHi#l y OyJ10B1 ¥ IPUCTOCYBaHHI JIO PI3HUX YMOB ICHYBaHHSI.

Knac Ilmazynn (Reptilia). 3aransna xapakrepuctuka. [lpucrocyBanus 10
pPI3HHX YMOB iCHYBaHHSA. PO3MHOXXEHHS Ta PO3BUTOK. Pi3HOMaHITTS Ma3yHiB.
AHariciny, nemio3aBpu Ta apxo3aBpu. lIpencraBHUKM pI3HMX PSAAIB IJIa3yHiB.
lNocnonapcbke 3HaueHHs. Cepnentapii. [loxomkenHss Ta eBosroris. BukorHi
dopmu.

Knac nraxu (Aves). 3araibHa XapaKTepUCTHUKA MTaxiB sIK KJIacy XpeOeTHUX,
[0 TPUCTOCYBAIUCH JI0 TOJIbOTY. PO3MHOXEHHSI Ta pO3BUTOK. ['HI3MOBHM 1
MICISTHI3JOBUNA TiepioAn KUTTA nTaxiB. Ce30HHA IUKIIYHICTh JKUTTS TITaxiB
(uHSIHHS, MIrpaiii, 3uUMIBISI, pO3MHOXEHHs). [lpuctocyBanHsS 10 yMOB
icnyBanHsa. OCHOBHI psau MTaxiB Ta THUIIOBI NpENCTaBHUKU. [ocmomapchke
3HadyeHHs. [ToxomKkeHHs Ta BUKOIHI (popMHU.

Knac Ccasui (Mammalia). 3aranbHa xapakTepucTHKa. Pi3HOMaHITHICTh
croco0iB kuTTa. Mopdomoris Ta aHaromiyHi ocoOnmBocti. 3yOm Ta 3yOHa
(popMyJIa CCaBIIIB. HpHCTocyBaHHﬂ JI0 PpI3HUX YMOB ICHYBaHHS, J>KWBIICHHS,
nepemiteHHsi. Po3MHOXeHHsST 1 po3BUTOK. Poyib OpraHiB 4yTTs B Opil€HTAIlli
CCaBIIiB Y HABKOJIMIIIHBOMY CEPEIOBHIII. THITOBI MPEACTABHUKH OCHOBHUX DPSIIB.
l'ociogapcbke 3HaueHHsd. [loxomxenHsa. Bukonui ¢opmu. OcHOBHI eranu
PO3BUTKY TBAPUHHOTO CBITY. IcTOpif 30000r1yHUX HociimkeHb. CydacHUM cTaH
300JI0T1YHOI HAYKHU.

4. 3arajibHa IIMTOJIOTisl.
Micriie 3arajibHOi IUTOJIOTIA Y cUcTeMi Olosoriyaux Hayk. [Ipeamer 1 3agaqi
3arajbHOi IUTOJNOrI. BuKOpHUCTaHHS MOCATHEHb ULUTONOTII y MEIUYHIA 1
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CLITBCBKOTOCIIOIAPCHKIN MPAKTHIN Ta B IHIIHUX TaTy3sX.

Po3BUTOK ysiBIEHb MpO KIITUHY SIK €JIeMEHTapHY OIWHUINIO0 >KHUBOTO.
Kritunu npokapioTiB Ta eykapioTiB. BusHaueHHs TepMiHY «TKAaHHHAY.

MeToau qoCIiKEHHS KITITHH Ta TKAaHWH.

MopdodyHKkiioHaIbHI,  €KCIIEPUMEHTaIbHI, TMOPIBHAJIBHI ~ METOIUYHI
MIIXOMW JI0 BUBYEHHS KMTHH 1 TKaHuH. CBitioBa Mikpockomis. [IpuHiunm
dikcarii kmTHH 1 TKaHWH. [icTonoriuaa TexHika. CrermianbHI BHUIU CBITJIOBOI
Mikpockomii:  (a30BO-KOHTPACTHUM,  MOJSPU3AIINHHKN,  JTIOMIHECHEHTHHH,
KOH(OKAJIBLHUM; MIKPOCKOITISI Y TEMHOMY MOJI1, ToIo. TpaHcMiciiiHa Ta CKaHyro4a
€JeKTpOHHAa  Mikpockomisi. [lifroroBka TKaHWMH J0  YJIBTPACTPYKTYPHHUX
JTOCTIKeHb. [[UTOXIMIUHI Ta IMyHOITMTOXIMIYHI METOJIU JOCHiKeHHs. KiIbKicHI
METO/M BU3HAUYEHHS PEeUoBMH y KimiTuHi. [{uTodoTtomerpis. ABTopamiorpadiune
BUBUCHHS JIOKaJIi3allii, TPAHCIIOPTY Ta IMHAMIKHA O010CUHTE3Y PEUOBUH y KIITHHAX 1
TKaHWHAX. MeToa  3aMOpOKYBaHHS-CKOJIOBaHHS.  MeToaum  ojep>KaHHS
130JIbOBAaHUX KJIITUHHUX CTPYKTYP TUTSL HUTOXIMIYHOTO Ta
€JIEKTPOHHOMIKPOCKOITIYHOTO aHali3y.

[IpymkuTTEBE MOCHIKEHHS KIITUH. MeEToau KyJbTUBYBaHHS KJITHH 1
TKaHWH, KIITHHHA 1HXeHepis. Mikpoxipyprid. [IpuxuTtTeBe 3a0apBieHHS.

Mopdo-meTpuyHi  Ta  CTEpeoJIOTiYHI  MeTOAu.  ABTOMAaTH4YHI  Ta
HaIllBaBTOMAaTU4YHI LIUTOAHATI3aTOpH 300pakeHb 010J0TTYHUX 00’ €KTIB.

BuxopuctanHs MeTOAIB ridpuan3anii in situ Ta MOJIMEPA3HOI JIAHIFOIOBOi
peakIiii y IMToJIorii Ta iX MpuKIaaHe 3HAUCHHS B MEIUIIMHI.

bynoBa ta GyHKIIIT KIITHHU

3arayibHUH IUIaH OyJIOBM KIIITHHH, 11 KOMIapTMeHTam3aiis. [{uromnasma sk
CKJIaJIHO-CTPYKTypOBaHa CUCTEMa KIIITHHH, IO 3a0€3Meuye B3a€EMO/IIF0 OPraHOiIiB
BaKyOJISIPHOI CHUCTEMH, €HEPreTUYHOr0 OOMIHY, HUTOCKENEeTYy, TiaJoIja3MH Ta
MOBEPXHEBOI'O amapary KIITHHU SK €JUHOTO IMJIOr0 3 SIpOM Ta 30BHIMIHIM
CepeoBHINEM. XapaKTepUCTHKa METabOMuHOTO amapaTy nuromiasMu. L{uto3oms
JK TeTeporeHHa (ha3a IUTOIUIa3MH, 37aTHA 10 (OPMYBaHHS CKIAIHUX CTPYKTYP;
Horo OlOXIMIYHA XapakKTepucTuka Ta OloreHe3. (OCHOBHI MpoOLIECH, UIO
BIIOYBAalOTbCA B I1UTO30JI. Perynsuis B’A3KOCTI LMTO300t0. I[IOHATTS T1po
OpraHoi¥ Ta BKIIIOUEHHS. 3HAYCHHS [TUTOCKEIIETY.

[ToBepxHeBUil anapar KIITHHU. XIMIYHUHN CKIIaJl 1 MOJIEKYJISIpHA OpraHi3aiis
mia3MaTuyHoi MeMOpanu. biorenes miazmaruyHoi meMOpanu. Ham memOpanHi
CTPYKTYpPH TIOBEPXHEBOTO arapaTry KIITHHU. [JTIKOKaliKC TBAapUHHUX KIIITHH.
YTBOpeHHsT Ta OynoBa KIITUHHOI 000OHKH pociuH. CyOMeMOpaHHI CTPYKTYpHU
UTOIIa3MHK, OyJ0oBa KOPTUKAJIBHOTO INapy, 3B’SI30K 13 IIUTOCKEJIETOM.
CrnemianmizoBani TOXIJHI IIa3MaTHYHOT MeMOpaHW. YTBOPECHHS MIKKJIITHHHHX
KOHTAKTIB, X TUIMHU Ta (YHKIIOHATbHE 3HAYCHHS.

®DyHKIIIT TOBEPXHEBOIO anapaty KimiTthH. PenentopHi GyHKIN MIa3MaieMu.

Bakyonsipa cuctema wimitTuHd. EHpomnazmaTudHa ciTka (PETHKYIYM).
MemOpanu eHaoIIa3mMaTuyHoil CITKU. OcoOIMBOCTI X (DEPMEHTATUBHOIO CKIIamdYy.
Bunu engomia3zMaTuyHOL CITKH.

['panynsipHa (opcTKa) eHjpora3mMaTuyta citka. Epractomiasma. Ximiuyaui
ckiaaax memOpaH, OynoBa il Jjokamizamis. 3B’A30K 13 SACPHOI OOOJOHKOIO.
XimiuHu# ckiaa Tta OygoBa pubocoMm. CuHTE3 OUIKIB Yy IUTO30J1. YTBOPEHHS
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3B’s13Ky puOOCOM 13 MeMOpaHaMu €HJAOIIa3MaTHYHOI CITKU. Ponb rpanynspHoi
EHJIOTUTA3MAaTUYHOI CITKM B CHHTE31 OUIKIB: IMOCT TPAaHCIIiHHI Moaudikaltii,
cerperaiis, HaKOIMWYEHHs Ta TPAHCIOPT Yy BUIJISAI MIKPOIYXHPIIB 10 amapary
["omsmxki.

ArpanynspHa (TJ1aJeHbKa) €HAOIIa3MaTU4YHA CiTKAa. XIMIYHANA CKJIaJ
MeMOpaH, OyJqoBa Ta JIOKaji3alis. Y4acTb Y CHHTE31 TPUTIILEPHIIB, CTEPOiJiB,
nonicaxapuaiB. Crneuudiuni ¢GyHKIIT TIaJ€HBKOI E€HIOIUIa3MaTUYHOI CITKH:
JIETOKCHUKAIisl, HAKOITMYEHHS 10HI1B.

[TaTtosoriuHi 3MiHU B €HAOIUIA3MAaTHYHIM CITI, 1I PO3BUTOK B OHTOI€HE31

Amapar T'onpmki. XiMiuHMR CcKiIag meMmMOpaH, OynoBa Ta JIOKasimarlis
amapaty ['onbmki B KIITHHAX pI3HUX TUMIB TKaHWH. KommnaktHuit Tta audy3Huit
anmapat ['ompmxki. Jlikriocoma. [lonsipHicTh Ta KOMIapTMEHTAII3allis amapary
lompmki y 3B’s3Ky 3 Jokanmizaniero pepMmeHTHHX cucteM. DyHKIII amapary
lonmppki: cerperaiiisi, MapkipyBaHHS Ta KOHIICHTpAllisl MPOAYKTIB CHHTE3y B
KJIITHHI, 1XH1 XIMIYHI MOAM(IKAILIl], y4acTh y MPOLEC] A03pIBaHHS, KOHACHCAIII] Ta
TpaHCHIOPTY. Yd4acTh amapaTy [Oofb/’Ki B YTBOPEHHI J130COM, IOBEPXHEBOIO
anapary KJIITHHA Ta I1HIIMX BaKyOJSIPHUX CTPYKTYp CIELIai30BaHUX KIIITHH.
[TaTonoris Ta 6iorenes anapaty ['oabaxki.

O6nsMOBaHi yXupIi. Ix cTpykTypa, QyHKLii, Giorenes.

Jlizocomu. Kiacudikamist mgizocom. BiacTuBOCTI J1130COMHMX MEMOpaH Ta
(depmenTiB. MexaHi3M aytodarii. YTBOpPEHHs BTOPUHHHUX JII30COM T€TE€pO- Ta
ayToaryro4oro THITy Ta TOCTII30cOM. Po3IernieHHs opraHiYHUX MOJICKYIL.
YyacTte Ji30cOM Yy TOpolecl  BHYTPIIIHBOKIITUHHOTO  TpPAaBJICHHSA, B
eMOpIOHATFHOMY Ta MOCTEMOPIOHAIIBHOMY PO3BUTKY, B PETYJIALil PIBHS CEKpeIii
JeSKUX O10JIOTIYHO aKTUBHHUX PEUOBHH, Y MPOIIEC] MO3AKIITUHHOTO PO3IIEIIIICHHS
6iomomimepiB, tomo. Konmenii 6iorenesy nizocom. 'EPJI-cuctema. Ilaromoris
J130COM.

[lepokcucomu. XiMIUHMA CKJIaJ, Ta BJIACTUBOCTI IEPOKCUCOMAIbHUX
MeMOpaH. depMEeHTH MEePOKCUCOMATIBHOTO MAaTPHUKCl Ta Kykieoiny. biosoriuna
ponb mepokcunoM. IlepokcucomanbHe auXaHHS. 3B S30K MEPOKCUAOM 13
MITOXOHPISIMU Ta TIacTuAaMu. biorenes nepokcuaoM. [1aTonoris mepokcuaom.

Mopdonoriuna Ta (QyHKIIOHAIBHA €IHICTh KOMIIOHEHTIB BaKyOJSPHOI
CHUCTEMH, CUIBHICTh MOXO/KEHHS Ta O10TeHE3Y.

OpraHoiau eHepreTUYHOro OOMIHY

CrinbHICTh Oy/0BH MITOXOHAPIHM 1 miactua. DyHKIIOHATBFHA €IHICTH IMX
OpraHoiiB.

Mirtoxounapii. BymoBa wmitoxonmpiii. Xapaktepuctuka (HOpMH, pPO3MIpY,
KUIBKOCT1 Ta JOKami3alli B KIITHHI. XIMIYHUAWA CKJIaJ, MOJEKYJISIpHA OpraHi3arlis
30BHINIHBOI Ta BHYTPINIHBOT MITOXOHJApIadbHUX MeMOpaH. XiIMIYHHI CKiIan
30BHIIIHBOI MITOXOHIPIATLHOT KAMEPU, MATPUKCY BHYTPIITHHOI MITOXOHAPIaTIbHOT
kamepu. Cunre3 AT® — ocHoBHA opmMa HAKOMMUYECHHS eHeprii B kimiTuHl. [nsaxu
3100yTTSl €HEeprii KIITHHAMH: aHAepPOOHMUM TJIIKOJI3 y Triajionja3Mmi, MepeHeCceHHs
cyOCTparTiB y MITOXOHJIpiaJbHUM MATPUKCI, iXHE OKHUCJIEHHS, JIAHIIOT MEPEHOCY
€JEKTPOHIB y BHYTpIlHIN MemOpaHi, dochopumoBanus AP B ATdD-comax.
CrpspkeHicThb MpolieciB OKuciaeHHs Ta hochopuimoBanHs. J{uxaapHi aHcamOIi.

JHK  wmitoxonapiit, ix  (i3uko-XiMi4HI  BJIACTUBOCTI,  peIUIIKAIlis,

26



tpanckpumniisa. PHK wMitoxonapiii, cuHTe3 Olnka. SmepHO-MITOXOHIpialibHi
B3aeMOAIl B nmporecax OlocuHTe3y. bioreHes wmitoxonapiii.  IlaTonoris
MITOXOHPIH.

[Tnactuamn. CTpyKTypa XJIOPOILIACTIB, XiMIYHUN ckiaa. CBITIOBI Ta TEMHOBI
peakmii  ¢orocunTesy. JIHK xmopommactiB, Oiocunte3 Oinka. biorene3 Ta
¢inorenes XJ0poIIaCTiB.

['imoTe3n aBTOHOMHOCTI TTOXOPKEHHSI MITOXOH/IPIN Ta XJIOPOILJIACTIB.

CKOpOTJIMBI CTPYKTYPH IIUTOIIJIA3MHU Ta ITUTOCKETIETY.

Mikpodinamentu. XiMIYHUMA CKJIaJ, Oy10Ba ¥ jokamizamis. MikpoTpyOouku
— OpraHi3yroui lIEHTPH Y POCIHH 1 HalnpocTimux. bynoBa meHTpionei, ix QyHKIis
Ta BIATBOPEHHS. 3arajibHUi TulaH OynoBU Oa3ajdbHUX TiICIb, BIMOK, JKTYTHKIB,
MIKpOTPYOOUOK BepeTeHa MOILTY.

[Tpomixkni (PinamenT. MIHIMBICTh XIMIYHOTO CKJAQy Ta JIOKaIi3amis
MPOMDKHUX (DIJTAMEHTIB 3aJIEKHO BiJl TUITY TKAaHUHHU.

VsBIIEHHS NTPO BHYTPIIIHBOKIITUHHUI CKENET, HOro Mop(oJioris Ha pi3HUX
CTaAlsIX pyXy KITUHU. Posb MIKpoTpyOOUYOK Ta MIKpO(IJIAMEHTIB Y CEKPETOPHOMY
MPOILIEC] Ta IHIIUX BHYTPIIIHBOKIITUHHUX TPAHCIOKAIISX.

Bxmouenns. KmiTuHHI BKIIIOUCHHS, iXHS JIOKali3aris, XIMIYHHX CKJIaJ Ta
dbyHKIioHaNBHE 3HaUYeHHs. Kitacudikaliis BKIIOUEHb.

Anpo. IloBepxHeBuil amapar sapa. XIMIYHMI CKJIaJ Ta MOJIEKYJIApHA
oprasizauis saepHux MemOpas. [lepunykneapuuii npoctip. IIpoHUKHICTB s1epHOT
000JI0HKH. SepHi MOpH, iXHS KUTBKICTb, 3aJICXKHICTh Bi (DYHKIIIOHATLHOTO CTaHY
kiiTiHA. BynoBa mopocoMm (IOpOBHUX KOMIUIEKCIB), iXHS POJb Yy TPAHCHOPTI 1
IPOIICCIHTY MaKpoMoJieKyJl. byoBa miiIbHOT TIACTUHKH, ii B3aEMOIS 3 OLITKOBUM
MaTpuKcoM. [IpuCTIHKOBHI XpOMaTHH, HOTO POJIb Ta CTPYKTYpa. 3BHA30K SIIEPHOT
MeMOpaHu 3 IMTOIIa3MaTHYHUMH MeMOpaHamu. [IpoOnema TpaHCmopTy MIiXK
SJIPOM Ta IUTOILIA3MOIO.

XpoMmatuH. XiMigyHu#M ckian. byaoBa, BiacTuBocTi, piBHI opranizaiii JJHK.
biiku XxpoMaTuHy: TiCTOHM, IXHIM CKJaJ, (DyHKIIOHAJbHE 3HAYEHHS; HEr1CTOHOBI
OlIKU. YIbTpacTpyKTypa XpoMmatuHy. EneMmeHTapHi XpomMocomH1 (GiOpuiaM, ixHs
opraHizailisi, YSBJIEHHsS TMpo cynepcrhipanizamito Ta mnetrieyrBopenns JIHK.
AxkTuBHUN (nudy3HUi) XxpomartuH. ['eTepoxpomMaTUH KOHCYJIbTaTUBHUMI Ta
dakynpTaTUBHUN. Perikaiiisi, TpaHCKPUIILIis, MPOLECIHT, pereHeparis.

XpoMOCOMH KJIITUHH, IO [IATBCA. bymoBa XpoMOCOM: TEPETSHKKH,
KIHETOXOp, Tesiomepu, cynyTHUkH. Jlokamizamis catemitHoi JJHK. I'ereporennicts
XPOMOCOM 32 JOBKUHOO. Y SIBJICHHS MPO KapioTurl. PiBHI CTPpyKTypHOI opraHizariii
xpoMocoM. [lomiTeHHI XpoMOCOMHU SK MOJENb 1HTep(A3HOTO CTaHy XPOMOCOM.
XpOMOCOMU TUITY JTAMITOBUX IIITOK.

Anepue. Snmeprie — TPOAYKT TPAHCKPHUIIIIMHOI AKTUBHOCTI SIEPIIEBOTO
opranizaropa xpomocoM. KimbKicTh simepens y KiiTuHi. AMIutiikoBaHi saepIis.
Ximiyauit  ckmaa  saepenb. PHK  snepens, mnpormecinr. Crpykrypa suepus
(rpanynspHuid, QIOPWISIPHUN KOMIIOHEHTH), 1i 3B'SI30K 13 (YHKIIOHAJIBHOIO
akTuBHICTIO. ®DparmeHrariis saepiss B npodasi MITO3y Ta 3B'S30K HOro
KOMITOHEHTIB 13 XxpoMocomaMu. [laromoris saepiis.

[ puOOHYKIIEONPOTEiNHI KOMIUIEKCH siApa: MepU- Ta 1HTEPXPOMATHHOBI
rpanyiu, Giopuim.
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30epeKeHHS Ta 3MIHU.

BiaTBopeHHs KITiTHH

KutteBmii UK KIITHHA: TpecuHTeTnyHuil (Gip) mepion, mepioa CHUHTE3Y
JHK (S), mocrcunrernunnii (G;), mepioq tTa mMito3. CTyKTypHO-010XiMiUHI 3MiHH
KIITUHU B KOXHOMY Tiepioal iHTepda3u. MOXIMBOCTI BUXOAY 3 MITOTUYHOTO
UKy, OB’ s13aH1 3 nudepentiitoannsaM. [lomimnoinuzanis. TpuBamicts iHTepdazu
Ta MITO3Y.

Mito3. 3arampHa cxemMa MOP(QOJOTIYHUX 3MIH Y KIITHUHI TPU MITO31.
MexaHi3MHu pyXy XpoMocoM mia dac wmito3y. Ilogin muToruia3Mu — IUTOKIHE3
(rutoToMmist). MeTabo1i3M KIIITUHHM, KA AUTMThCA. Peryisiisa Mitosy. [lopyenHas
HOPMAJILHOTO MITO3Y.

AMITO3 — IpsIMUI IO KIITHHU. Mopdoiorist amiTo3y Ta HOro 3HaYeHHS.

Metios. Penykuiiauii nmoain kmituau. OcHoBHI ¢da3u I 1 Il moxiny meiio3sy.
Ponb Meii03y pH cTaTeBOMY pO3MHOKEHHI )KUBUX OPTaHI3MIB.

Matpuuna Teopist cuHTe3y Outka. Tpu OCHOBHI MPUHIMIIA MATPUYHOI TEOPIi
cuHTe3y Ounka. Kpik — aBrop mMaTpuuHOi Teopii cuHTe3y Oinka. [Ipouec cunTesy
Oinka. XiMi3M cuHTe3y Oulka. MexaHi3M CTPYKTYpHOi oOprasizauii OUIKOBOI
Mosiekynu. [lepBuHHA, BTOpMHHA, TPETHHHA Ta YETBEPTHHHA CTPYKTypa O1IKOBOI
Mosiekynr. OcoOIMBOCTI PiBHS Opradizailii KJIITHHHU, SK €JIEeMEHTapHOI OJWHUII
opranizarii »xwuBoro. Jlo6ionoriuai ymoBu icHyBaHHS COHSYHOI CHCTeMH 1
IUTaHeTH 3eMJid. YMOBH TIOSIBU TPUMITUBHHX KIITHH. [loXOmKeHHS Komy.
[ToxomkeHHs:  eyKapiOTMUHMX  KiIiTHH. Ponp  nuroruiasmMu B TIpolieci
nudepeHIitoBadHs. ['€HeTHYHa TOTOXHICTh KIITHH Yy MEXax OpraHi3my.
Em6pionansha inaykiig. Kinituana nudepentiartis.

5. licToJoris

Beryn. Ilpeamer 1 3amaui ricrojorii. MeTtoau MOCHIIKEHHS B TICTOJIOTII.
BusHaueHHS OHATTS “TKaHUHA .

KopoTtkuii Hapuc po3BUTKY rictojiorii. [lepmii cipoOu kinacudikaiiii TKaHUH.
EBomroniinuii npunnun kinacudikamii TkanuH O.0O. 3aBap3iHa. ['eHernuHa
cucteMa kiacudikauii TkanuH H.I.  Xnomima. MopdodyHkuioHansHa
kiacudikaiis TkaHuH. CydacHi YSBJIEHHS NPO €IHICTh CTPYKTYp, (GYHKIIN Ta
OOMIHY pPEYOBUH Yy TKaHWHAX. 3arajbHl NPUHLIMOMN PETYISii PYyHKUIA TKAaHUH Y
UTICHOMY OpraHi3mi.

EnitenianpHi TkaHuHY. 3araibHl O3HAKW Ta (QYHKIIT emiTeTiaTbHUX TKaHUH.
Mopdonoriuna kmacudikamis emitenito. OcoOMMBOCTI OyT0BH MOTO OKPEMHX
THUIIB. 3B’SI30K €MITENII0 Ta CHOJYyYHOI TKAHWHU B Tporeci AudepeHIlioBaHHS.
Xapaktepuctuka 0azaibHOT MeMOpaHH.

[ToxpuBHuii emiTeniii. baraTomapoBuil MIOCKUH 3pOrOBUINIA 1 HE3POTOBUINN
eniteniii. OnHOmapoBUN OaratopsiAHUM MHUTOTJIIMBUM  €miTeNid, mnepexiIHun
eriTeNi, OJHOIIAPOBUN IUIOCKUM (Me30Temii), KyOldyHUM, MWIIHAPUYHUMN,
cnu3oBHi emiTeniil. [HHepBarlis, BacKyJspuzallis emniteniro. Perenepartisi, BIKOBI
3MmiHu. ['icTorenes eniTeniis.

3ano3uctuii emrtemi. Knacudikamis 3amo3. bynoBa cekpeTopHOi KIITUHH.
Tunu BuBegeHHs Ta mOpupojga cekpery. Mopdonoriuna xapaKkTepucTHKa
€K30KpMHHUX 3an03. EHAOKpWHHI 3a103u, iXHE (YHKIIOHATbHE 3HAYEHHS.

28



[HHepBallis, BacKyisipu3alis Ta peryssimis (YHKIINA 3aJ03UCTOTO  CMiTENilo.
Perenepaiiisi, BIKOBI 3M1HH.

TkaHuHU BHYTPIIIHBOTO cepenoBuina. [IOHATTA “TKaHWHU BHYTPIIIHHOTO
cepenoBumia”’. IloxomkeHHs, 3arajdbHa XapaKTepuCTUKa OyJOBHM TKaHWUH
BHYTPIIIHBOTO cepenoBuiia. Knacudikarris.

Kpos 1 mimda. Ilonarra “cucrema kposi”. Ilnasma it ¢opmeHi eneMeHTH
KpoBi. ['emorpama, BIKOB1 3MiHH KpPOBI.

['emonoeTnyHi TKaHWHM: Mi€joigHa Ta jdiMQoingHa. MienoigHa TKaHHUHA.
CyuyacHi ysIBJIGHHS TPO TOXOJKEHHS KIITUH KpoBi. EMOpioHanpHUN TemMomoes.
VYHiTapHa Teopisi KPOBOTBOPEHHS B JJOPOCIOMY OpraHi3Mi: €pUTPOIIOE3, MIEJIONOE3
(rpanyomnoes), yTBOPEHHS MOHOITUTIB, JIIM(OIIUTIB, METaKapIOIUTIB Ta KPOB’ THUX
TUTACTHHOK.

Jlimpoinna TkanuHa. Xapakrepuctuka jgimpu. Jlimbatuuni By3nu, TUMYC,
cenesinka. Tunu mimdouuris, ixHs mudepenmiamis. Poas T 1 B mimdouuris y
peaKiisX IMyHITETY.

Bnacue cnonyyna TtkanuHa. Kitacudikamiss BiacHE CIOMYYHUX TKaHHH:
BOJIOKHHCTI Ta CIIOJIyYH1 TKAaHUHU 31 CHEI1aJIbHUMH BJIACTUBOCTSIMHU.

BonokHucta crnonyyHa TKaHMHA: NyxXka W miibHa. Ilyxka BosiOKHHCTa
CHoJiydHa TKaHWHa. bynoBa ¥ (yHKIIT KIITMH IyXKOI CIOJYyYHOI TKaHUHU:
($16po6nacTiB, ricTIONUTIB-MAKpO(dariB, Ty4HUX KIITHH (JAOPOUUTIB), >KHUPOBUX
KIITUH  (JIIMOLMTIB), MIrMEHTHUX KIITHUH (xpomaTtodopi), Ttomo. Ckiana
MDKKJIITUHHOT PEYOBUHU. YTBOPEHHS MIKKIITHHHOI PEYOBMHU Ta BOJIOKOH.
XapakTepucTuka KOJAreHOBHUX, €JIACTUYHUX Ta PETUKYJISIPHUX BOJIOKOH.
[NicTorenes myxxkoi CrOMy4HOI TKAHUHH.

[lineHa cronyyHa TkaHWHA: HeodopmieHa Ta odopmieHa (CyXOXKHUILIA,
3B’SI3KH).

CronyyHi TKaHWHU 31 CHEIIaIbHUMH BIJIACTUBOCTAMH: PETUKYJISPHA,
KUPOBA, MIIMEHTHA.

['icTorenes cnoyiy4Hux TkaHuH. Perenepaiiis. Bikosi 3MiHu.

XpsAUIOBl TKAHUHU. 3arajibHa XapakTEPUCTHKA XPSIIOBUX TKaHUH. OCHOBHI
BUJIU KJIITUH: XOHAPOOIAcTH, XOHApOUUTH. DyHKIIT nux kmtud. CTpyKTypa Ta
XIMIYHUN CKJaJ MDKKIITUHHOI pedoBHHHU. Pi3HOBUIM XpAIIOBOI TKAaHUHU:
riaJiHOBUM, €JIaCTUYHUMN, BOJIOKHUCTUN Xpsili. ['icToreHes, pereHeparis, BIKOBI
3MIHU XpsLIa.

KicTkoBi TkaHuWHU. 3arajibHa XapaKTepUCTHKa Ta Kiacudikaris KiCTKOBOi
TKaHuHU. MoppoyHKITIOHAIBHI  OCOOMMBOCTI  KJIITHH KICTKOBOi TKaHWHU
(ocTteobmacTu, OCTEONMTH, OCTEOKIACTH). [icTodi310JI0TisI KICTKOBOI TKAaHWHHU.
I'icrorenes KiCTKH: pO3BUTOK KICTKH 3 ME3CHXIMH Ta Ha MicIli Xpsiia. Perenepartis
KicTOK. BikoBi 3MiHH.

M’s30Ba TkaHWHA. 3arajbHa XapaKTEPUCTHUKA Ta KiIacH(iKaiis M’ sI30BUX
TKAaHWH: HEMOCMYTrOBaHa, MOCMYyroBaHa cKeyeTHa U cepueBa. lloHaTTss mpo
cremiaigizoBaHy  M’si30By  TkaHuHy. IlocmyroBana  M’si30Ba  TKaHHUHA.
XapakTepucTuka ckeleTHUX M sa31B. CTpyKTypa M’S30BOTO BOJIOKHA: CapKoJieMa,
capkoriasma,  sjapa,  Tpiaad, — opraHenu, — miogiOpuiu, CapKOMEpPH.
YaeTpacTpyKTypa capkomepa.

Edepentna iHHepBallis mocMyroBaHux M’si3iB. bynoBa HEpBOBO-M’SA30BOTO
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cunancy. llepemaua nenonsipuzanii 3a gomoMoror T-cUCTeMH Ha MeMOpaHU
CapKOIUIa3MaTUYHOTO  PETUKyIyMa. MexaHi3M peryismii CKOpOYeHHsS Ta
po3ciiabiieHHsT M’SI30BOTO BOJIOKHA. PO3BUTOK, pICT, pereHepaiis CKeIeTHOi
MYCKYJaTypH.

[TocmyroBana  cepmeBa  M’si30Ba  TKaHWHA.  MIKpOCKOIIYHA  Ta
YIBTPAMIKpPOCKOITIYHAa OyZ0Ba CEpIIEBOTO M ’s3a. Perynsimiss  CKOpOYeHHS
cepueBoro M’siza. Buau kapaioMionuTiB: poOodi, mpoBigHI Ta cekpeTopHi. Poib
BCTaBHUX JIUCKIB y 3a0€3MeUeHH1 eIeKTPUYHOTO 3B’ SI3Ky MK KIITHHAMH, Iepenayl
TATHYYOTO 3yCWJIJII TIpU CKOpOueHHI. PO3BUTOK 1 pereHepaiiisi cepueBoi
MYCKYJIaTypH.

HemnocmyroBana m’si30Ba TKaHMHA. 3arajbHa XapaKTepUCTUKA, OyJoBa Ta
BJIACTUBOCTI HEIMOCMYTOBaHUX MIOUMUTIB. JIoKamizariss akTHHOBUX, MIO3MHOBHUX Ta
OpOMDKHUX  (ilaMeHTiB. B3aemofis capKOIIa3MaTHYHOTO PETHUKYyIyMa 3
ia3MatuyHoro MemOpanoto. EdepentHa iHHepBais TriIaeHbKUX M S31B.
Po3BUTOK 1 perenepaiiisi HEHOCMYTOBaHOI M’ 30BO1 TKAHUHHU.

HepBoBa TkaHmHa. 3araibHa XapakTepUCTHUKa Ta OpraHizaiis HEpBOBOI
TKaHuHU. bynoBa HepBoBoi kimiTuHU  (Hedporuta). Mopdomnoriuna Ta
¢yHKUIOHANbHA  Kiacudikamiss — HeWporuTiB.  OcoOnaMBOCTI  OpraHizarii
HEHWPOCEKPETOPHUX KJITUH TifoTajamyca Ta iX poib y peryiasauii (QyHKIind
eHJOKpHHHMX 3a103. Knacudikanis BiapocTkiB. CTpyKTypa aKCOHIB 1 JIEHJIPHTIB.
AKCOHHHMI Ta JEHAPUTHUN TpaHCHIOPTHU. PeTporpaanuii Tik.

[TpyunHU BUHUKHEHHS TMOTEHIaly CIIOKOI Ta HEPBOBOTO IMITYJbCY.
3aranpHa XapaKTEpUCTHKA, Kiacu@ikaiis Ta yJIbTPACTPYKTypHA OpraHizallis
cunHarciB. OCHOBHI NMPUHIUIIK TIEpeiadl IMIYJIbCIB y XIMIYHUX Ta €JIEKTPUUYHUX
cuHarcax. 30y/)Kyro4l Ta rajJbMiBHI CHHAIICH.

Knacudikamis nHedpormii: i BuAM Ta ydacTb B YTBOPEHHI MI€TTHOBOL
000JIOHKM HEPBOBUX BOJIOKOH. ACTpOLUTAapHA, €NEeHINMHA, MYJIbTHUIOTEHIIaIbHA
s, ixHl QyHKIi. XapakTepuctuka Mikporiii. OcoO6auBOCTI Oy10BU MI1€TIHOBUX
Ta HEMIEJIIHOBUX BOJIOKOH.

[IBuaKICTh TPOBENCHHS HEPBOBOTO IMIYJIbCY HEPBOBUMHU BOJOKHAMHU.
[ToHATTS PO HEpPBW, TAHTIii, HEPBOBI CIJICTCHHA. PO3BUTOK HEPBOBOI TKAHWHHU.
Perenepariist nepudepruuHUX HEPBIB.

6. AHATOMisl pOCJIMH.

IcTopist po3BUTKY aHATOMIi POCIMH Ha TJ1 3arajbHO O10JIOTTYHMX 3HAHb 1
BJIOCKOHAJICHHSI MIKPOCKOIMYHOT TexHikM. DOpMyBaHHS HOBUX HaMpsSMIB Ta
PO3AUTIB HayKH TIPO BHYTPIIIHIO CTPYKTYPY POCIMHHHMX OpraHi3MiB. BHecok
BITUYM3HSHUX YYEHUX Y PO3BUTOK aHATOMII POCIMH Ta il OCHOBHUX PO3/LTIB:
€KOJIOT1YHO1, KITbKICHOT Ta €KCIIEPUMEHTAITHHOI aHATOMIi POCIIMH.

KnitnHa sk eneMeHTapHa CTPYKTypHa Ta (YHKI[IOHAJIbHA OJUHMUIIS
POCIIMHHOTO OpraHi3my. Pi3HOMaHITHICTE HOpM poCAMHHUX KIITHH. OCOOIMBOCTI
OyJlI0BH POCIMHHOI KJIITHHHU. [IpoTomnact — >KMBUKA BMICT POCIMHHOI KJIITHHHU.
CTpyKTypHI KOMIOHEHTH MPOTOIJIACTa. MaTpUKC IUTOIUIA3MH SIK CEPEIOBHILE
po3TanryBaHHs Ta (QYHKUIOHYBaHHS sfpa, IUIACTUJ, MITOXOHJIpiH, amapaty
lNompmki  Tomo. PizHomaHiTHICTE 1 OyaoBa OJHOMEMOpaHHMX  OpraHel.
Bakyonspaa cucrema poCIMHHOI KIITUHU. MITOXOHIpIT Ta IXHA pOJb B
3a0e3neyeHHl eHepreTnyHnX norped kimituHu. [lnactuam — cnenudivuni opraHenu
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POCIMHHUX KJIITUH. HemMeMOpaHH1 CTPYKTYpH POCIMHHOL KIITHHH.

XiMIYHUN CKJIaJ KIITHHHOI CTIHKM. MaTpuKC KIITHHHOI CTIHKHU. [lepBuHHA
KJIITUHHA CTIHKAa. MDKKIIITUHHA PEYOBUHA Ta 11 CTpYKTypHA (QyHKIIA. PicT KimiTuH
pO3TATYBaHHSM. BTOpHMHHE MOTOBIIEHHS KIITHHHUX CTIHOK. XiIMI4HI BHIO03MiHU
KIITUHHUX CTIHOK: JirHigikamis, cyOepuHizalis, KyTHHI3allis, MiHepami3alis,
ocnusHeHHs. [lopu 1 mepdoparii B kKIiTUHHUX cTiHKaxX. CTpyKTypa IMmia3MoecM 1
ix posb y (popmMyBaHHI cuMIUIAcTy. TUITU MOTOBIIEHD KIITUHHOI CTIHKH.

3amacHi MOXHBHI PEYOBMHU POCIMHHUX KIITHH: KPOXMalbHI 3€pHa,
BKJIFOUEHHSI OLJIKOBOT MPHUPOIU Ta JIMIAHI Kparui.

[TonsatTss mpo TkaHWHU. Pi3HI nmpuHIUMIK KiIacudikaiii poCIMHHUX TKaHHUH.
[TepBunH1 Ta BTOpWHHI TKaHWHU. Di3ionoro-aHaroMiuHa Kiacudikallis TKaHUH.
TBipHi TKanuHu. Jlokamizallis 1 TUIM TBIPHUX TKAaHUH: alliKaJibHi, IHTEPKAJSAPHI,
014Hi Ta 6a3anbpHi. TpaBMaTUYHI MEPUCTEMH K THUI 1HIYKOBAHUX MEPHUCTEM.

[lepBrHHA MOKpHBHA TKaHWHA - emijiepMa. AHATOMIYHI OCOOJIUBOCTI KJIITHH
enigepmu. [IoBepxXHEBI CTPYKTYpH €NIAEPMHU SIK 3aXMCHI YTBOPEHHS.

Crpykrypa exrogecMm (Teiixom). Opranizaiiisi IpoJUX0OBOTO anapaTy pOCIUH
PI3HMX €KOJIOTIYHUX TPyH Ta MEXAHI3MU NPOJUXOBHUX pyXiB. BToprHHa nokpHrBHA
TkaHuHa — nepugepma. Penema (kopok) 1 demogepma. YTBOpeHHS Ta OyJa0Ba
COUYEBMUOK, iX ce30HH1 3MiHM. Kipka K TpeTUHHA NOKPUBHA TKaHWUHA.

Jlokanizauis Ta TUIKA apMaTypHUX TKaHUH. Kosienxima Ta ii pi3HOBUHOCTI B
pi3HMX opraHax pociauH. CkiepeHxiMa. 3aKOHOMIPHOCTI ii PO3MILIEHHS B TUII
pocnunau. CKiepeHXiMHI, JepeBUHHI Ta Jy0’sHl BosiokHa. CKJepeinHi OmopHi
KJIITUHU Ta 1X TPYIIN.

CTpyKTypHI €JIEMEHTH KCHUJIEMHU ¥ (hjioeMu. AHaTOMIYHI 0COOJIUBOCTI CyIUH
(Tpaxeit) 1 Tpaxein. Tunm KCUIEMHUX €JIEMEHTIB 3aJIe)KHO BiJl PIBHS PO3BHUTKY Ta
XapaKkTepy TMOTOBIIEHb KIITUHHUX CTIOHOK, PO3MIIIEHHS TMOp 1 mepdopallii.
OcobmuBocTi Kcuiemu ToJioHaciHHUX. OHTOreHe3 TICTOJOTIYHUX EJIEMEHTIB
¢noemu. OcoOauBOCTI OYAOBM CHUTOBUIHUX TPYyOOK 1 CHUTOBUAHMX KJIITHH.
AHaToMis KIIITUH-CYTyTHHUKIB.

CyanHHO-BOJOKHUCTI ydkH. Tunu myukiB. [IpokamOianbHi TSI, Ty4KOBUI
1 MDKOyykoBHi Kam0Oiil. OcoOsuBOCTI OyJOBM MPOBIAHOI TKAaHMHU B cTebnax
JepeBHUX pociuH. bygoBa Ta (yHKIIi acuMUIAMiMHUX TkaHuH. Jlokamizailis B
opraHax pOCJIHMH. AHATOMIYHI BIIMIHM XJOPOQIIOHOCHOI MapeHXIMH JIUCTKIB 1
KOPH MaroHiB.

AHATOMISI CEKPETOPHUX CTPYKTYp. 3OBHIIIHI CEKPETOPHI CTPYKTYpH:
TpuxoMmu i 3ano3ku. Hexrapuuku. ['igatoau. BHyTpimiHi ceKpeTopHi CTPYKTYpH.

[larin six equHa TUcTOCTEOI0BA CTpYKTYpa. [lepBunna OymoBa cTebia.

[IpoBigHa cucrema maroHa. bymoBa Ta XapakTep pO3MIIICHHS MPOBITHUX
nydkiB. Pict cTebna B qoBxkuHY. PicT cTebna B ToBIIMHY. MepucTteMa nepBUHHOTO
MOTOBIIICHHS B OHOAOJIBHUX.

Bropunna OypoBa crebrna. 3akiafjaHHS MYYKOBOIO Ta MIKIYYKOBOTO
kambOir0. dopMyBaHHS BTOPUHHOI KcwiiemMH 1 (ioeMu. BropunHa OynoBa crebia
TpaB’SHUCTUX Ta JEPEBHHUX pOCIuWH. MexaHi3M (OpMyBaHHS PIYHMX KUIELb Y
nepeBuHi. MexaHi4H1 TKaHUHU CTe0J1a 3 MIEPBUHHUM 1 BTOPUHHUM THIIOM OY/IOBH.

OyHKLIOHANTbHE 3HAYEHHS Ta aHaTOMiyHA OyJ0Ba JHMCTKOBOI IUIACTUHKU.
[ToxpuBHa TkanuHa aUCTKIB. DyHKIIT Ta OynoBa me3odiny. MexaHiuyHi TKaHUHU
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muctka. [IpoBigHa cuctemMa TUCTKA. XapaKTepUCTUKA CYJAMHHHUX MYYKIB y POCIHUH
Cs-, Cs-tunmy ¢dortocunte3dy. OcoOAMBOCTI OYIOBU JHCTKIB Yy TOJOHACIHHUX
pociuH. SIpycHa MIHJIMBICTh OYIOBH JIUCTKIB. 3aKOH 3aJIEHCHKOTO.

Crapinas nuctkiB. dopmyBaHHA BigoKpemiowuoro mapy. OmnagaHHs
JUCTKIB 1 HOTO aHATOMIYHA KapTHHA.

AmikanbHa MepHCTeMa KOpPEHS Ta oprasizailis Woro Touku pocty. ~LleHtp
CTIOKOI0’’Ta ¥oro (izionoriyHe 3HauyeHHs. ['icTOreHe3 y KOpEHi OIHOJOJIbHUX
TaJ[BOJIOJIbHUX POCIWH. 3aXHCHA 1 Te0pelienTOpHA POJIb KOPEHEBOTO YOXITUKA.

[lepBunHa OynoBa kopeHsi. CrerianizoBaHa TKaHWHA B 30HI MOTJIMHAHHS —
enibnema (puzoaepma). Exkzonepma it nepBunHa kopa. Ennonepma. OcoOnuBocTi ii
oynoBu. Ilosickm Kacmapi Ta ix Oap’epna ¢yukiis. I[IpomyckHi KIITHHH.
CtpykTypa neHTpajgpbHOro IuiiHapa. bynoBa Ta poib nepunukily. BUHUKHEHHS
KaMOi0 Ta BTOPUHHUI PICT KOPEHs. 3IyLIyBaHHS NEPBUHHOI KOPH 3 €HA0JAEPMOIO
miJ yac BTOPUHHOTO pocTy. BunukHeHHs ¢denoreHy il GpopMyBaHHS NEpUIEPMHU.
Kopenesa mmuiika.

AnaTtomiyHa Oy/J0Ba OCHOBHUX YaCTHH KBITKH.

Anpnpoueii. TuunHka Ta i OygoBa. byoBa nmuiakoBoro 3epHa anokapmHUi 1
cuHKapnHui rineuei. [lonsaTTs npo miogoauctku. Ponb ¢iaopanbHOI MepUcTEMHU B
YTBOPEHHI KBITOK 1 CyIBITb. OCOOJMBOCTI aHAaTOMIYHOI OyJIOBH OAHOCTATEBHX 1
JIBOCTATEBHUX KBITOK.

[Ipomec 3amiiIHEHHS Ta PO3BUTOK HACIHUHHU. AHATOMISl TEPETBOPECHHS
HACIHEBOTO 3ayaTKa B HACIHMHY. YTBOPEHHS 3allaCHUX TMOXUBHUX PEUYOBUH Y
KJIITUHAX €HIOCIIEPMY Ta CIM SI0JISIX.

AmnatomiyHa OymoBa T10aiB. I'iCTONOTIYHI €IeMEHTH COKOBUTHX IIJIOJIB.
Pi3HOMaHITHICTP aHATOMIYHUX €JIEMEHTIB IUIOJIB 13 CYXUM TEepUKAPITIEM.
AHaToMisl TIporieCy BIJIJICHHS Ta omnajgaHHs TuioiB. dopMyBaHHS BIIIUIBHUX
IIapiB y OCHOBI IUIOAOHDKOK. AHATOMIYHI OCOOJIMBOCTI MEXaHi3MiB PO3KPUTTS
IJIOJIIB OJTHOHACIHHOTO Ta 0araTOHACIHHOTO TUIy. AHATOMI4YHA OyJ0Ba KIIITUHHHUX
CTPYKTYp 1 TKaHUH, IO JIe)KaTh B OCHOBI MEXaHI3MIB AaKTHBHOTO MOUIUPEHHS
ABTOXOPHUX IJIOMIB. AHATOMIYHI OCOOJMBOCTI MAPTEHOKAPIIIYHUX TUIOIB.

/. Di3zioJioris Ta 0ioXiMis pOCJMH.

®izionoris pociauH AK Hayka Mpo (YHKIII POCIMHHOIO OpraHizmy Ta
3aKOHOMIPHOCTI HMOTO KUTTEAISUIbHOCTI. Micie (i1310J10Tii pOCAUH cepel 1HIINX
npupoAHMYMX HayK. OCHOBHI HAmpsSMKU B CydacHii ¢iziosorii Ta creuudika
HayKOBUX JOCTIKeHb. [loeqHaHHS aBTOTPO(PHOTO ¥ reTepoTpOoPHOTO KUBJICHHS B
KUBHUX opraHizMax. OCHOBHI eTamu pO3BUTKY (Pi310JI0Tii POCIWH y CBITI Ta B
VYkpaini.

ditocdepa Ta ii Bu3HAuUambHA posib Ha 3emui y (HOPMYBaHHI €KOCHCTEM.
biotuuHi Qakrtopu TpyHTOYTBOpEHHs. AusenonaTis sK (i310J0TIYHUN MpoIIec.
®diT0- Ta O10MOHITOPUHT €KOCUCTEM Ha OCHOBI BUBUCHHS (DYHKIIIOHAJILHOTO CTaHY
pocnuH. Exosoriuni acnektu y (iziosorii pociun. KocMiuHa posib pOCIUHHOTO
opranizMmy. OcHOBHI npo6emMu cydacHoi (iTodizioorii.

diziosioriss POCIMHHOI KIITUHM. XIMIYHUM Ta MOJICKYJISIPHUN CKJIaJ
pocnuHHOT KmiTHHU. KiiTuHA, SK Opra”iaM 1 SK eJeMEeHTapHa CTPYKTypa
OaraTokmiTUHHOI 3eneHoi pociuHu. DiziosoriyHa XapakTepUCTHKA POCITUHHOI
KIITUHU. CTPYKTYpHI KOMIOHEHTH POCIUHHUX KITITHH.
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MemOpaHHHMIT TNPUHIMI OpraHizamii BHYTPIIIHBOKIITUHHUX CTPYKTYP.
KomnapTmeHTaliiss KaTaliTHYHUX CUCTEM Ta METa0OMIYHUX (POHIIB MPOTOIIACTIB
AK OJIMH 13 MEXaH13MIB PeryJIsiii KJIITHHHOTO OOMIHY.

[Tonpa3uenHs Ta GopmMu HOTo MPOSABY B POCHUHI U KiiTuHI. Di3UKO-XIMiUH1
BJIACTHBOCTI MpoToruiac3Mu. Opranu, TKaHWHU Ta (PYHKIIOHAIbHI CHCTEMHU BUIIMX
POCTIHH.

Boauwuii pexxum pocnud. Boga B npupoi, ii 3Ha4eHHs B )KUTTI POCIMHHOTO
opraHi3zmy. MomnekymsipHa CTpyKTypa Ta (pizuuHi BmacTuBOCTI Boau. ['igparartis, sk
(dakTop, 1110 BU3HAYAE CTaH BHYTPIIIHBOKIITUHHOT BOJIH.

Bonoobmin kimituau. PocnuHHa KimiTHHA K OcMOTHYHA cucteMa. Judysis
Ta ocmoc. Typrop. fABuie maa3moiizy Ta JAeIia3Moiizy. TepMoauHaMivHi
NOKa3HUKU BOJHOTO PEKUMY POCIIUH.

Ponb kopeHeBOi cHucTeMH B MOIVIMHAHHI BOJIM POCIMHOK. MexaHi3Mu
TPaHCHIOPTY BOAM B KOpiHHsS. AKTHBHE 1 MacuBHe mnoriuHaHHA Bojau. lllmsxu
OIM3BKOTO Ta JAIBHBOTO TPAHCIOPTYBaHHS BOIH, HOro MexaHi3Mu. Brpara Boau
pociuHoto. TpaHcmiparist Ta ii ¢i3ionoriyne 3Ha4eHHs. B3aeMo3B 30K BOJHOTO
pexumMy 3 (1310J0TIUHUMHU IpouecaMu. BogHM pekUM pi3HUX €KOJOTTYHUX TPyl
pociivH. P1310J0T1YH1 OCHOBH 3POLLIEHHS.

®ortocunTe3.  PoTOCHMHTE3  AK  yHIKaJIbHAa  (i3UKO-XIMiYHA  Ta
3arajibHO010JI0T14YHA (PYHKIIISI pOCTUHHOTO OpraHizmMy. doTocuHTes3 1 0iochepa.

CrpykTypa Ta XIMIYHMA CKJIaJ (OTOCHUHTETUYHOrO arapaTy pOCIHHH.
[TousTTss PO HOTOCUHTETUYHY OAMHMUINO, GoTtocuctemu [ ta II, ixHINA ckiag Ta
bynkiii. dotoximMiyHi peakiiiHi 1eHTpu. CydacHl YsBJICHHS NP0 MEXaHi3M
doTocunTesy. [leppunHi nmporecu GpoTocuHTE3y. POTOIHAYKOBAHI OKCHIOBITHOBHI
OPOLECH TEPETBOPEHHS KOMIIOHEHTIB  €JIEKTPOHTPAHCHOPTHOTO  JIAHLIOTY.
VsaBiaeHHs TIpo MexXaHI3M BHUIUJICHHS KHCHIO B Tipoieci (QoTocHHTE3y.
®ortocunretnyHe (orodochopuntoBaHHs, WOro 3HAYEHHS B OlOCHEPTETHIIL.
I"a3000MiH Ta nuki nepersopeHHss CO2 y npoueci ¢potocunrtesy. lnsxu ¢ikcarii
CO2 B pOCIMHHUX OpraHi3Max.

®oroauxanns. C3 ta C4-tunm ¢dotocuntesy. MeTtabomnizM 3a THUIOM
ToBCTsIHKOBUX (CAM — Crassulaceae acide metabolism). Exosnoris dhoTocunTesy.
doToCHHTE3 Ta MPOAYKTUBHICTL. EBOtONIS hoTOTpODIii.

Juxanns Ta OponiHHS. BpoaiHHA Ta JUXaHHS — UEHTPaJIbHI JIAHKU
MeTaboJli3My B KIITHHAX. 3B’S30K MK aepoOHOI0 Ta aHaepoOHOW (a3oro
nuxands. [lokazHuku  nuxanpbHOrOo ra3oo00MmiHy. JluxampHuil  KOe(IiIieHT.
Bionoriune 3naduennds OposinHs. KatamiTHaHi CHCTEMHU JUXaHHS.

OcCHOBHI IIISAXW TUCUMITIAIIT ByraeBoAiB. [mikomi3. Iukn TpukapOboHOBUX
kucioT. Enepreruka guxands. CrnonydeHHS  JWXaHHS Ta  OKHCHOTO
dochopunyBanns. CydacHi ySIBICHHS NMPO MEXaH13M OKUCHOTO (pocopuiryBaHHs.

['mokcunatHuit wyHt. IleHTo3odocdaTHe okucHeHHa pedoBuH. EHporeHH1
MEXaHI13MHU PeryJysili JuxaHHs y pociuH. Exonoris AuxaHHs.

MinepanbHe >kuBlieHHA. KopeHeBe JKHMBJIEHHS SIK BaxJIUBUH (akTop
peryatoBaHHS  (Pi310JOTIUHMX TPOLECIB, MPOAYKTUBHOCTI Ta SKOCTI BpPOXKao.
Knacudikaiiss mMiHepaJbHUX eJeMeHTIB. J[OCTYIHICTh €JIEMEHTIB >KUBJICHHS Ta
3aNeXHICTh B TUIy TPYHTIB. ['pyHT — cepeloBHUIIE KOPEHEBOTO KUBJICHHS
pocnuH. [lornuHanHs Ta TPaHCHIOPTYBAHHS MIHEPAIbHHUX €JIEMEHTIB. AKTUBHE Ta
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NaCUBHE TOTJIMHAHHS elieMeHTIB. [HhopMaTHBHE 3HAYEHHS 10HHOTO TPAHCIIOPTY.
bmu3bkuit 1 manbHiil TpancnoptT. dakTtopu peryindiii. BropuHHe BUKOpHCTaHHS
(peytunizaiisi) exeMeHTiB. Posb MIKOPH3H B KUBIICHH] POCIIHH.

®i3ionorist a30THOTO >KUBIEHHS pociuH. DiziojoriyHa pojb Makpo- 1
MIKpoelneMeHTIB 1 ix wMertabomizais. Di310JI0TIYHI OCHOBU BHUKOPUCTAHHS
MiHEpaJIbHUX TOOPHB.

['erepotpodue >xuBnenns pocnuwH. Campoditu. Ilapaszutu. Komaxoimai
pocauaH. D131070T1s BUAUICHHS PEYOBHH POCTUHHUMH OpraHi3MaMHu.

MexaHi3Mu BUAUICHHS pEUOBHH. AJIesIONaTis.

Pict 1 po3BuTok pociuH. FErtanu OHTOreHe3ly BHUIIUX  POCIHH.
EmOpionansuuii eran. HOBeHunpHuit ertan. Etanm crapiHHS Ta BiJIMUpaHHS.
OnTorene3 y Hmwkuyux pociuH. [udepeniitoBanHs Ta picT pocivH. KiiTuHHI
OCHOBHM pOCTOBHUX TpolieciB. [lossipHicTs pocTy. 3arayibHi ysIBJICHHS MPO PICT 1
PO3BUTOK POCIHH. |HTErpajabHICTh MPOLECIB POCTY W PO3BUTKY, PiBHI BUBUEHHS,
Mozeni. biorenes KINITHHHUX CTPYKTYpP Ta OHTOT'€HE3 POCIUHHOI KIITUHU. [oHATTS
KJIITUHHOTO NUKITY. JKUTTEBUN LUK BULIUX POCTUH. TUIIH POCTY.

OCHOBHI 3aKOHOMIPHOCTI pOCTOBHUX IpoueciB. KpuBa pocty. PUTMIUHICTB.
BruuB 30BHIIIHIX (DAaKTOPIB HA PUTMIYHICTH pocTy. PDi310J0T1YHUN TOJUHHUK.
SBume cnokoro, Woro ¢izionoriyHa (yHkuisg. [lonsgpHICTE 1 pOCTOBI KOpESILIi.
PoctoBi  pyxu  pocauH.  Knacudikamis ~ cnocobiB  pyxy POCIIUH.
BHYTpilIHBOKIITUHHI ~ pyxu. PyX OWromia3Mu Ta OpraHoifiB  KJIITHHH.
JIOKOMOTOpHI PyXH Yy JKTYTHKOBUX. TepMO- 1 XEMOTaKCHC Ta iXHI MEXaHI3MH.
BepxiBkoBwuii pict. Tpomizmu. Buau Tpormi3mis, iXHsS BiIMiHA B/l TYPTOPHHUX PYXiB.
PocroBi nHactii. Pyx Butkux pocnun. Pyx xmituH npoauxi. EBosmroriis crnoco6iB
PYXY POCIIHH.

Tunu perynsamii (TpodiuHa, QiToropMoHandbHa, eneKTpodi3ioforiuHa Ta
IeHHA) MPOIECIB POCTY 1 PO3BUTKY pOCAMH. OCHOBHI YSIBJIEHHS MPO PO3BUTOK
pociuH. MexaHizmu Mopdorenesy. Mopdorenes y pi3HUX KUTTEBUX (HOpM
pociuH. Mopdorene3 kopeHs, ctebina W Juctka. MexaHi3M MoOpQOTeHesy.
BxitoueHHsi reHeTMUHHMX mporpam Mopdorenesy. IlosumiitHa i1Hdopmars, ii
npupoja i posib B MOp(OreHeTUUHUX Mpoliecax. BrumB Ha mopdoreHe3 gpaktopiB
cepenoBuiia. doromopdorenes. diToxpomMHa W BHCOKOCHEPTETHYHA CHCTEMa
doToperysiii Mmopdorenesy.

[TpupoaHi O10JIOTTYHO-aKTUBHI PEYOBMHM, IO BIUIMBAIOTH Ha pICT Ta
Mopdorene3 pocinH. KopoTka xapakTepucTuka XiMi9HOT TPUPOIN Ta O10CHHTE3Y
ayKCWHIB, TiOepeNiHiB, NWUTOKIHIHIB, aOCIHW3WHIB, €TWUJIEHY Ta HIKOTUHOBOI
KHUCJIOTH. B3aemosist hiTOropMoHiB B iXHIH KOMITJIEKCHIM 1.

MexaHi3M amikaJbHOTO JIOMiHYBaHHA. [HTIOITOpM POCTOBUX TIPOIIECIB
(deHoNbHOI MpUpoaU. 3arajbHl MPUHIUIN TOPMOHAIBbHOI peryisauii. ['imore3m
MexaHi3MiB i piToropMoHiB. CUHTETUYHI PETYJISATOPU POCTY 1 PO3BUTKY POCIUH
— aKTHUBATOpH, TepOiuau, perapiaHTd Ta naedosiaHTH. BukopucrtanHs ix y
pPOCIMHHUIITBI Ta camiBHUNTBI. [lepexim pociauH Big BEreTaTUBHOTO [0
T€HEePATUBHOTO PO3BUTKY. L[BITIHHA — sIK pe3ynbTaT AudepeHIiaibHOI aKTUBHOCTI
reHiB. [Ipupona duopansHoro ctumyny. Bik pocinuHu 1 mepexis ii 10 KBITKyBaHHS.
l'opmonanpaa Teopiss mnBiTiHHA M. X YailinaxsHa. SBume ¢ortomnepiogusmy.
OpieHTanisi KBITKyBaHHSI B 4aci.
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Po3BuTok kBiTKH. DakTOpH, IO BIUIMBAIOTH HA PICT POCIMH: TEMIEpaTypa,
OCBITJICHICTh, BOJIOTICTb, YMOBHU MIHEPAJIBHOTO KHUBJEHHs. DiToperynsaropu
pocty. Ponb piToXpoMHOI cucTeMH B pO3BUTKY POCIIHH.

®izionoris HaciHHA. OHTOTeHETUYHUIN PO3BUTOK HAciHHSA. CroKii HacCiHHS.
daxTopH, 10 BIUIMBAIOTh Ha CXOXKICTh HACIHHA. [HIYKIliA MPOPOCTAHHS HACIHHS.
MeTtabomiuHi TpolecH Mpu NPOPOCTaHHI HaciHHA. [erepoTpodHuil mepion.
TpuBanicTs 30epiraHHs >KUTTE3JATHOCTI HACIHHS Ta MeXaHi3MHU 11 3a0e3meueHHsI.
[IpakTiune 3HaueHHs (P1310JI0T1i HACIHHA.

dizionoris BUIUIEHHS pPEYOBUH pociuHaMu. CeKpeTopHi CTPYKTypH
pocinuHHOTO opraHi3My. [Ipupona cekpertii Ta ii 610J0T1YHE 3HAYEHHS.

XimiyHa B3aeMOJisl pociIvH. DITOHIIMIN.

®izionoris po3MHOkeHHs. CrocoOu po3MHOXKEHHs pociauH. Crarese
PO3MHOKEHHS KBITKOBUX pociiiH. EBOKaIlis 1 iHiMialis KBITyBaHHS POCJIHMH Ta TXHI
mexaHi3mu. Temnepatyphi (aktopu — sposizamiss. DoTonepiogruvHa pPEaAKIis.
Knacudikamist doronepionnunux TtumiB pociauH. [lpomecu 3ammigHeHHS Ta
OCHOBHI €Tanu PO3BUTKY 3apOJIKy. 3allUJICHH i 3aruiiIHeHHS. PO3BUTOK HACiHHS U
mioniB. [lo3piBanHa HaciHHs. Ilicnsaz0upaneHe no3piBanHd. Kinimaktepuunwmii
nepiofy y IUIoAiB. Perymndiis miogoHomeHHs . MOHOKapmiyHi ¥ MOJiKapIivHi
pociivHu. CTapiHHS POCIHH, KIITHH 1 OpradiB. ['inoTe3u npuunH crapinns. Lnsaxu
perynimii pocTy, pO3BUTKY Ta MPOAYKTUBHOCTI pociuH. llepcrekTuBu TeHHOI
1HXKEeHEPil B 3MiHI NPUPOJIA POCIIUH.

ApanTaiiisg Ta MEXaHi3M CTIMKOCTI pociauH. Di310JI0T1UHI OCHOBU CTIMKOCTI
pocnuH. Teopis HamiiHOCTI pocnuHHUX cucteM. Kmacudikaiis ¢hopm cTiKOCTI
POCIIMH. AJTAaNITUBHUNA TMOTEHITIAJ 0 MOIIKOKYI0UOT i1 HECIPUATIMBUX (PAKTOPIB
30BHIIIHBOTO cepeaoBuia. CTIHKICTh POCIUH K pe3ybTaT MPOIIECIB afanTarlii Ta
peakiiii-Bianoiaei. diziooris cTpecy.

Crneuudiyai ¥ Hecrienu@iuHi peakilii pOCIMH Ha M0 HECHPHUSTIMBUX
¢daktopiB. POpMH MNEPBUHHUX MOJEKYISPHUX 1 KIITUHHUX TMOUWIKOMIKEHb Y
pociuH. PenapaiiiHi Ta komrneHcaTopHi npouecu. CTpecoBi OUIKM U MOJiaMIHU.
Crtpec 1 roMeocTas poCIMHHOTO OpPTraHi3My.

3UMOCTIMKICTh POCIHH. MOPO30CTIMKICTD SIK BaXKJIMBUM BUJ 3UMOCTIMKOCTI.
KpiompotekTopu it MexaHi3M IXHBOI 3aXHUCHOI1 Aii.

X00I0CTINKICTh POCIIVH.

[Tocyxocriiikicts pocnuH. [loHarts kputnunux nepiofiB. CykymHa ais Ha
pPOCIIMHY BHCOKMX Temmeparyp 1 BojgHoro paedimuty. [lodikinoriaposi i
TOMEOTIPOBI  pociuHM, ToMKUToOKcepoditu.  CrpsiMoBaHiCTh  (i3ioJoro-
010XIMIYHUX TPOIIECIB y PI3HHUX 3a TMOCYXOCTIHWKICTIO pociuH. DizioyioriyHa Ta
OloxiIMiUuHA XapaKTEPUCTUKA KAPOCTIMKOCTI pocinH. CTaHU CMOKOI0, aHabi03y i
KpUNTO0103y y POCIIHUH.

Conecriiikicth pociauH. CTIMKICTh POCIAMH JO TOJSATaHHSA Ta Al 1HIIUX
MexaHIYHuX Aedopmariiii. di31070r14HI OCHOBH 111 peTap/IaHTIB.

Paniamiiinuii ctpec. PagiopesuctenTHicTs. KoedirieHTr HaKOMMYeHHS.

Criiikicte pocinuH 10 OlotuuHuxX (aktopiB cepenoBuiia. (OCHOBHI
MOJIOKEHHSI IMYHITETY POCIHMH JI0 MAaTOreHHUX MikpoopraHi3miB. [loHaTTs mpo
(iToanexkcuHu.

CTIfKICTh POCHMH JO TEXHOTEHHUX XIMIYHUX 3a0pynHeHb aTtMocdepu Ta
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rpyHTy. [ToKOmKEeHHS pOCIMH peYOBUHAMH, SIK1 3aCTOCOBYIOTHCS /JI1 OOPOTHOM 3
xBopoOamu, IIKiAHUKaMu W Oyp’ssHamu. Karabomism  (PITOTOKCHKAHTIB Yy
POCTUHHUX TKaHWHAX. @I310JI0T1YHI OCHOBU OXOPOHH POCIMHHOIO CBITY 1
MIIBUIIEHHS HOTO CTIMKOCTI y HECHPHUATIMBUX yMOBaxX cepemoBuia. Pocamau —
610iHaUKaTOpH 3a0pyAHEeHHA. DITOIHIUKALTIS.

®izionorist pociuH 1 OIOTEXHOJIOTiSI — JOCSATHEHHS Ta MEPCIEeKTHBH
PO3BUTKY.

8. AHaTOMisl JIIOJIHHH.

[IpeameT 1 3aBmaHHs Kypcy. 3HaU€HHS BUBYEHHs aHaToMii jiisi (i310JI0Tii,
ricroyiorii, 1uUTOJIOTIi, O10JI0Til 1HAMBIAYaJIBHOTO PO3BUTKY, ITAJICOHTOJIOTI],
autporniosiorii. CydacHi HampsMKU  pPO3BUTKY aHaTomii  ((inoreHeTuyHa,
AHTPOIIOTCHETUYHA, OHTOTEHETHUYHA, TomorpadiyHa, MAaTOJIOTIYHA aHATOMIs).
€nuictb popmu 1 GpyHKIIT B OyA0B1 Opradizma.

Metonu cydacHoi anatomii. KopoTkuii Hapuc icTopii po3BUTKY aHATOMII.

3arasnibHl Jda”l npo OynoBy Tuta moauHu. OpraHi3M 1 HOro CkJIajgoBi
€JIeMEeHTH (KJIITUHU, TKaHWHHU, OPraHH, CUCTEMH OpraHiB Ta amapaTtu). d®opma
JOJICBKOTO T11a, pO3Mip, cTaTh. KOHCTUTYIIITHI TUIIN.

AHTpONOJOrIYH1 0COOIMBOCTI JIOAUHU. Micue TroAuHu B Ipupoi. OCHOBHI
eTany 1HAUBIIYaJIbHOIO PO3BUTKY JIIOACBKOIO OpraHi3My — oHToreHesy. OCHOBHa
aHATOMIYHA TEPMIHOJOT IS

PyxoBuii anmapar. BueHHs mpo KicTku (3arajibHa octeosoris). Ckener sk
cucTeMa 3axmcTy, onopu i pyxy. Kictka six opran. Knacudikarrist kictok. OCHOBHI
BJIACTUBOCTI KICTKH: MIITHICTh Ta MPYXKHICTh. XIMIYHMN CKJIaJ KICTKH Ta HOTO
3MiHu 3 BikoM. KommaktHa Ta ryOuacta KicTkoBa pedoBHHA. OCHOBHUM
MeXaHIYHUI mpuHIUN Oya0Bu KicTKU. KicTkoBuii Mo30K. PO3BUTOK KiCcTKH, 11 picT
1 mepeOynoBa. [lominm KICTOK 3a THUMOM iX PO3BUTKY. THNU CKOCTEHIHHS.
MertaemnidizapHi XpsIiti.

BueHHs mpo crosnydeHHs KICTOK (3aranbHa cuHaecMosoris). HemepepsHi
CIIOJTyY€HHsI — cuHapTpo3u ((hi0po3Hi, XpsIIoBI, KICTKOB1). byoBa i kinacudikaris
cyrino0iB. HamiBcyrinoOu. 3aranbHuil Orisi nepepBHUX CHOTYYEHb JTHOJUHU.

3aranbHUi OrJIsi] CKEJeTa JIOMHU B 3B 3Ky 3 HOro (QyHKLISIMHU.

OcroBuii ckenet (xpebet, rpyaHa kiiTka). Oco6imMBoOCTI OY0BH OCHOBOTO
CKeJleTa y JIIOIUHHU.

Uepen (mumeBnii Ta Mo3koBuid Biaim). OcobmmBocTi OyaoBH dYeperna Ta
HOTO CKOCTEHIHHS y TI0IMHU. BiKOBI Ta cTaTeBl BIAMIHHOCTI Yepena JIFOAUHH.

Ckener kiHIIIBOK. BynoBa mMosICiB KIHIIIBOK 1 BUIBHHMX KIHIIIBOK JIFOJUHU B
3B’sI3KY 3 PAMOXOIiHHSIM. CITIBCTaBJICHHSI CKEJIeTa PyKH 1 HOTH.

AKTUBHUN PYXOBUH amapart JIIOAUHHU (BUCHHS PO M S3H - M10JIOT'is1).

M’s3 sk opran. IloHsTrs mpo M’si30By TkaHuHy. EBomtowiss M’s30Boi
TKaHUHU. M SI31 IIafieHbKi Ta MOCMYTOBaHi. IX po3mojin y oprasizmi JIOIMHU Ta
3B’SI30K 3 HEPBOBOIO cHCTeMO0. Mopdosioriuyai Ta (QyHKIIOHAIBHI BIJAMIHHOCTI
IVIaJICHbKUX 1 MocMyroBanux M’si3iB. CoMaruyHa Ta Blcuepam,Ha MYCKYyJIaTypa.
Yactuan ™’s3iB. M’si3u yepBoHi Ta Outi. dopma M’s3iB. M’si3u ctatvuHi 1
nuHaMmiyH1. [TooguHok1 Ta rpynoBi aii M’s131B. TUIK BaXkeiB.

JlomomixkHi amapatu M’s3iB:  Qaciii, CHHOBIaJIbHI CYMKH 1 MIXBH,
CecCaMOBH/IH1 KICTKH, CIIM30B1 CyMKH, (h10pO3HI MiXBHU, OJOKH.

36



Orsi pi3HUX QYHKIIOHATBHUX TPYIT M S31B Tija JIFOAUHUA. M 31 TOJIOBH Ta
mui. MimigHl Ta KyBaJdbHI M’SI3M, 1X TIOXOJDKEHHS Ta OCOOJIMBOCTI.
XapakTepucTuka M s31B CHOUHH, TpyAeH, xuBoTa. /luxambHi M’s3u (OCHOBHI Ta
JOTIOMIXKHI). M’sI31 TUIEUOBOTO TOSICY ¥ BIJIBHOI BEPXHBOI KIHIIIBKUA y 3B’SI3KY 3
ixaimu ¢Qynkuismu. [IporpecuBHa cremiamizamiss M’sI31B pyKd JIOAUHH. M’s3u
HWKHBOI KIHIIIBKY B 3B’513KY 3 QYHKIISIMU Ta IPUCTOCYBAHHSIM JI0 MPSIMOXO/I1HHS.

Cucrema mokpuBiB Tina. bynoBa mikipu: emizepmic, AepMma, MiIIIKIPHUMA
map. [laninsipai mamroaku. OcoOaMBOCTI MIrMEHTAITli MKIpH JTIOAUHU. Bonocsamii
MOKPUB TiJIa JIOJUHHU, HOTO pyAUMEHTapHI i nporpecuBHi yTBopH. Hirti. CanbHi i
[I0TOBI 3a;1031. MOJIOYH] 3271034 B JIOAWHU TA 1HIIINX CCABIIB.

BueHHs npo HepBOBY cuCTeMy (HEBPOJIOTisl). 3arajdbHUM OIJIA]l HEPBOBOI
CUCTEMHU JIOJUHU, OHATTS 1po 11 pyHK1ii. Helipon — cTpykTypHO-(yHKIIIOHAbHA
OJIMHUIISI HEPBOBOI cucTeMH. bynoBa 1 kiacudikaiis HeWpoHiB. TuU HEPBOBOI
cucteMu. OHTOreHe3 TOJI0BHOTO MO3KY.

byaoBa cHHMHHOrO MO3Ky 1 CHMHHOMO3KOBUX HEpBIB. 3akoH bemna-
Maxanzi. PegiexkropHa gyra COMaTUYHOTO T4 BETETATUBHOTO PEQIIEKCIB.

BusxigHi Ta HU3X1HI TPOBIIHI HUISXU COIMHHOTO MO3KY. ['0JIOBHUIT MO30K.
OCHOBHI BIIIIJIM TOJIOBHOTO MO3KY. Mopdo-QyHKII0HaIbHI 0COOJIMBOCTI OY10BU
JOBTacTOr0 MO3KY, BapoJiiBOTO MOCTY, MO304YKa, CEPEAHBOTr0, MPOMINKHOIO 1
KIHIIEBOTO MO3Ky. [IpoekmiiiHi Ta acoI[laTUBHI MpPOBIJHI UUIAXH MO3KY.
ApPXITEKTOHIKA Ta LUTOAPXITEKTOHIKA KOPU BEIHMKUX MIBKYJIb FOJIOBHOIO MO3KY.
YepernHo-M03KOB1 HEPBH.

BereratuBna HepBoBa cuctema. Po3ranryBaHHsS IIEHTPIB CHUMIIATUYHOL 1
napacUMNaTHYHOI HEPBOBOi cucteMu. OcoOIMBOCTI Oy/10BU €PEepEeHTHOI MIISHKH
JyT BereTaTUBHUX pediiekciB. MeTacumnaTnyHa HEPBOBa CUCTEMA.

BueHHs mpo ceprieBoO-CyIMHHY CHCTeMY (aQHTi0Joris). 3arajbHUN OTJIsig
CYIMHHUX CHUCTEM Yy TBAapHWH 1 JIOAUHHU. 3HAYEHHS KPOBOOOITY B KUTTEMISUIBHOCTI
oprani3zmy. OHTOreHe3 cepus 1 CyJuH.

Tonorpadist 1 OyaoBa cepus 370poBoi JoAMHU. BynoBa cepiieBoi CTIHKH,
Horo kamep Ta kjamaHHoro amapaty. OcoOiuBOCTI ceprieBoro m’siza. I[IpoigHa
cuctema cepiisi. Koponapsi cynuau. HaBkosocepiieBa cymka.

bynoBa aprepiit, BeH 1 kanusipiB. Bemmke 1 Masne kona KpoBooOiry. Aopra Ta
il OCHOBHI BiITATYPKCHHS. 3arabHUI OTJISIT BEHO3HOI CHCTEMH.

Cucremn BEpXHBOI Ta HWKHBOI TOPOKHHCTHX BeH. KpoBomocTauaHHs
OKpeMHX OpraHiB (MO3Ky, TEYIHKH, CEJEe31HKH Tomo). KpoBooOir miomdy.
KpoBoTBopHI opranu.

Jlimparnuna cucrema. YTBopeHHs mimbu. Jlimparnuni By3nmm, cyauHH 1
npoToku. OcobauBOCTI Oy10BU 1 PYHKITIOHYBaHHS JTIM(DATUYHUX KaMUIsAPiB.

BueHHs mnpo BHYTpilIHI OpraHv (CIUIAHXHOJOTIA). 3arajibHUM OrJIsif
TPaBHOTO anapary TBapHH i JoguHu. OCHOBHI PUCH OHTOTEHE3y TPABHOTO TPAKTY.
[IpuciHok pota, poTOBa MOPOKHKUHA, 1i YaCTUHM ¥ CTiHKU. CIMHHI 3a71034. S3UK.
3y6u (MojiouHi Ta mocTiiHi). 31B 1 TyIoTKa. [lepexpenieHHs TMXaJibHUX 1 TPaBHUX
nuisixiB. Yactunu rnotku. Murganuku (kiaeie [Tuporosa), ix 6ymoBa ¥ GyHKIII.
CrpaBoxin, #oro OymoBa, aHaTtomiuHi 3BY>KeHHs. IllnyHok, ¥Horo OymoBa 1
toriorpadis. OcobmuBocTi Oya0BH 1 (QYHKIIIM TOHKOTO Ta TOBCTOTO KHIEYHHKA.
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[Teuinka — HalbOUIBIIA 3371032 OpraHi3My, ii OyaoBa 1 ¢pyHKIil. JKOBUOBHUBIIHI
nusixu (KOBYHUK MIXyp 1 >KOBYHI mpoToku). IlimnuiyHkoBa 3anosa, ii OyjoBa,
Tonorpadisi, ek30- Ta eHAOKpUHHA QyHKII1. OdepeBruHa (IEPUTOHIYM), CATHbHHUKH.

3aranbHUN EBOJIOMIMHANA OTJIAN AuxainbHOl cucTtemMu. OCHOBHI eTamu
OHTOT€HETUYHOTO PO3BUTKY OPTaHiB AUXaHHS JIIOJWHU. BepxHi 1 HIKHI AMXabHI
nusixu. HocoBa mopoxuuna. ['opranb, i Oygosa. IlpoBigHMKOBI, mepexigHi Ta
pecmipaTopHi auxXaipHI OUIAXU. Tpaxes, OpoHXHM Ta OpOHXiaJdbHE JAEPEBO.
AnbBeona, amuHyc. bynoBa CTIHOK auxanbHMX UUIAXiB. Jlerewi, miespa,
cepenocTiHHsA. MexaHi3M JTUXaHHs.

BuninbHa cucrema, KOpOTKUM eBOMIONIAHUN Hapuc. OCHOBHI pucu OyJ0BU
Ta OHTOTEHE3Yy CEeUOCTaTeBOro amapary JojauHd. bymoBa Hupok. OcoOiMBOCTI
KpPOBOMOCTAaYaHHsI HUPOK. MIKpOCTPYKTYypa HUPKH i yTBOpEHHsI cedl. Ceu0oBUBIIHI
NUIAXH (CEYOBiJl, CEYOBHUM MIXyp, YOJIOBIYUHN Ta )KIHOYUN CEUOBUKH ).

YomnoBivya Ta xiHoua crareBa cuctema. OcobauBOCTI Oy/lI0BU 30BHINIHIX Ta
BHYTPIIIHIX YOJIOBIUMX Ta XIHOYMX cTaTeBHX opraniB. Ctaresi 3ayo3u. [lnanenra.
Ectpyc.

3aranpHa Ta TonorpagiyHa XapakTepUCTUKA €HJTIOKPUHHOI CHCTEMH.

[Tomgin 3amo3 BHYTPIMIHBOI CEKpelii 3a OHTOTCHETUYHUM PO3BUTKOM
(OpanxioreHHa, aJpeHalioBa, MeE30jiepMajibHa, HEBPOTCHHA Ta EHTOAEPMalbHI
rpynu). XimiyHa OyjoBa Ta OCHOBHI (yHKIII TOpMOHIB Tinodizy, emidizy,
HaJIHUPHUKIB, TaparaHriiiB, HMTONOAIOHOI, MapaliMTONOII0HUX, BHUJIOYKOBOI,
MiNUTYHKOBOI, cTateBux 3ano3. APUD- cuctema, posramryBaHHs 11 KIIITHH,
PETYISTOPH.

Buenns mnpo opranum uytTa (ecTesionoris). 3arajibHi TOHSTTS IPO
aHai3aTopu. XapaKTEPUCTHKA OPTaHiB YyTTS SK CKIAJOBUX YaCTHH aHAII3aTOPIB.
Knacudikarist perentopis.

OpraH 30py. EBodtoliist Ta OHTOreHe3 30poBOTo aHajizaropa. bynosa oka.

CitkiBka Ta ii 0ynoBa. dotopeuentopu. Ciina Ta >KOBTa IUISIMU. 30POBUI
HEPB Ta 30pOBHI TPAKT.

Opran ciiyxy Ta piBHOBAaru, €BOJIIOIISA Ta OHTOT€HE3. by/10Ba 30BHIIITHBOTO,
CEpEeIHbOr0 Ta BHYTPIIIHBOIO ByXa, HAMIBKOJIOBI KaHaau. CIIyXOBHUH TPaKT.

Xemoperneniiisa. HioxoBa Ta nuxanpHa IUISTHKE HOca. HroxoBi perenTopwu.
HroxoBuii TpakT. KiHIleB1 HEpBOBI armapaTv HIOXOBOI JIIJISTHKH.

Bomepo-nazanpauii opran. Opranu cmaky. Po3mojisi cMakoBHX pelienTopiB
Yy POTOBI¥ TOPOKHHHI.

ComaroBicuepanpHuii  anamizatop. Illkipa sk opran uyrtsa. Tunm
TaKTWJIBHUX PELEenTopiB (BUIbHI HEPBOBI 3akiH4YeHHS, TUTblg [lauini, MeiicHepa,
Kpayse Tomio). Xomom0Bi, TEIJIOBI Ta Taps4yeBi TeMIiepaTypHi perentopu. bomrosa
YyTJIUBICTh. B10JIOT1YHO aKTUBHI TOYKHU Ta 30HU. [HTEpOpeIenIis.

9. ®DizioJiorisi JJIIMHHU | TBAPUH

......

3 IHIKUMHU Haykamu. Posb (i3iosorii B Teopii 1 MpakTUIll MEIUIIMHY, B MEAaroriii
Ta ricuxosorii. dizionoris 1 gigocodis. 3aranbHi po3aiIH ¢i310JI0Tii.

Metoau ¢i3iogoriyHUX AOCHIKeHb. [OCTpl 1 XPOHIYHI EKCIEPUMEHTH.
OmnepaTtuBHO-XIpypriuHuil Meroa. Metoau peectparii (i3i0N0TIYHUX TPOLECIB.
[cropuunuit Hapuc po3BUTKY (izionorii. BiTunsusai ¢izionoriuni mkonu. OCHOBHI
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BJIACTUBOCTI )KUBOTO:  OOMIH  pPEYOBHMH,  30yMJUBICTh,  PICT,  PO3BUTOK,
CaMOBIITBOPCHHS, TPUCTOCYBaHHSA. PiBHI CTPYKTypHOi oOpraizaiii >KHWBOTO:
MOJICKYJIIPHUN, KIITHHHUAWA, TKAHWHHWN, OPTaHHWMA, CHCTEMHHH, OpPTaHi3MEHHUHU.
Oprani3M 1 30BHIITHE CEPEIOBUIIIE.

®izionoriuni  QyHKUii, ysABIEHHS TMpo iX perymmio. Helipon sk
Mop(osoriuna OguHHIS HEpPBOBOI cucTeMu. Peduiekc, pednexkropna myra ta ii
CKJIa/I0BI KOMIOHEHTH. 30yIK€HHS 1 raJbMyBaHHSA — OCHOBHI aKTHU Pe(IEKTOPHOT
nisibHOCTI. BesymoBH1 1 ymoBHI pediuexkcu. HepBoBa i1 rymopanbHa iHTerparfis
GbyHKIH 1 HUTICHICTh opraHi3My. CoMaThyHa 1 BereTaTuBHA HEPBOB1 CUCTEMHU.

Kpos, nimda 1 TkanunaHa piguHa. [[OHATTS TpoO BHYTPINIHE CEPEIOBUILC
opranizMy. Kpog, miMda 1 TKaHMHHA piauHa, X XapakTepucTuka i ¢pyHkii. ['iapo-
1 remosimda 0e3xpedeTHUX, KPOB XpeOeTHUX TBAPHUH 1 JtoauHU. OCHOBHI (YHKIIIT
kpoBi. Ckiaa Ta (i3MKO-XiMIUHI BJACTUBOCTI KpoBl. OCMOTHUYHMM 1 OHKOTUYHHUI
tucku. Dizionoriuni po3unHu. Peakiis kposi (pH), Mexi ii komuBaHb, OydepHi
cucTteMu KpoBi. B’s3KicTh KpoOBi, ii 3CyBU. YSBJIEHHS MHpPO TOMEOCTa3 1 HOro
MexaHni3mu. [1na3ma 1 cupoBartka kpoBi. ['eMaTokpur.

®dopMeHHI enemMeHTH KpoBi. EputponuTy, ix 0yaoBa, po3MipH 1 KIJIBKICTh Y
xpebetHux TBapuH. IlIBunkicte ocimanus eputporuTiB (ILLIOE). Armrorunaiis
€pPUTPOLUTIB 1 Tpynu KpoBi. Pezyc-pakrop. [IpuHuunm nepenrBaHHs KPOBI.

JuxanbHa ¢yHKiss Kposi. KpoB’sHI HIrMEeHTH, iX XIMIYHA MOpupoja 1
MOPIBHSJIbHA XapaKTepucTuKa. l'emMornoOiH: OyaoBa, BIIACTUBOCTI 1 poOJib B
nepeHeceHHl KucHio. KpuBa naucorriaiii OKCHUTeMOIJIOOIHY, CHOPIIHEHHICTh
reMorjo0iny a0 KucHiO. Di3i0joriyHi 1 TaToJoTiuHI (OpMHU TEeMOIIoO0iIHY.
[lepenecenHss BYTJEKHCIOrO Ta3y KpOB’I0, BYriibHAa aHrigpaza. Brus
BYTJICKHCIIOTO Ta3y Ha JUCOIIIAII0 OKCUTeMOTI00iHy (3akoH bopa).

JlefikoruTy, X TOXO/KEHHs, OymoBa Ta kiacudikamis. JleiikorurapHa
dbopmyna. ImyHiTeT, oro Teopii Ta MexaHi3Mu. Bpokenuil 1 HaOyTHil (K THHHUMA
1 TyMopasibHUiA) iIMyHITeT. [lopyiieHHs 3axucHUX (PyHKIIII OpraHizmy.

TpombouuTu. TpomOoIMTapHUil 1 KoaryasiiiHuii remoctas. Poib okpeMux
KOMIIOHEHTIB B mponecax 3cifaHHs KpoBl. IIpoTu3cigHa cucrema KpoBi 1 ii
3HaueHHs. KpoBOTBOpEHHS: OpraHu KPOBOTBOPEHHSI 1 PETYIIALIsL.

Jlimpa, ii yTBOpeHHS, CKian 1 BIacTUBOCTI. Di3iojoris KpoBOOOIry.
EBomrortis  kKpoBOOOITy: TacTpPOBACKyJIIpHA CHCTEMA, CHCTEMH I[HMPKYJIISIIi
BHYTPIIIIHIX PIAWH OpPTaHi3My, X PO3BUTOK y XpeOETHUX 1 0e3XpeOeTHUX TBAPUH.
Biakpura i 3aMKkHyTa KpOBOHOCHI cuctemu. KpoBooOir miofa.

Ceprie, #oro OymoBa y pi3HMX TBapuH 1 Joauad. OcoOnIMBOCTI
MopdoJoTiuHoi OyZ0BU 1 (PYHKIIIOHYBaHHSI CEPIIEBOTO M’si3a: (DYHKIIIOHATBLHUN
CUHITUTIN, HEKCYCH, 3aKOH “Bce 200 HIUOTO”, TpUBaa pedpakTepHiCTh. ABTOMATIS
cepug, il mpupoma 1 Tteopii. IIpoBigna cuctema cepus, ii OymoBa. ATpio-
BEHTPUKYJISIPHA 3aTPUMKA.

bynoBa 1 pobora kiamaHiB cepus. MeToau JOCHIKEHHS POOOTH CepIIs:
dboHo-, Gamicto- Ta enekrpokapaiorpadis. I[lepiogu 1 da3u cepreBoro nUKIY.
PoGoTa cepis. XBUJIMHHME 1 yaapHUl 00’€MH KPOBI, CEPIIEBl 1HACKCH, METOIH 1X
BHU3HAYEHHS.

Perymsmiss pobotu cepus. I[uHepBaris cepus 1 BIIIMB Ha iHoro poOOTy
CUMIATHUYHUX 1 MapacUMIATUYHUX HEpBiB. BHyTpimHbOCEpIIEBI HEPBOBI TaHTIIIi,

39



ix posib. CamoperyJsiiis cepiis. ['yMopanbHa perysiiis AisSIbHOCTI Cepls.

3akoHu remoauHaMiki. KpoB’sHH THCK 1 BUAKICTh PYyXYy KPOB1, METOIH 1X
BUMIpIOBaHHA 1 peectpauii. CynuHHui omip. THUCK B pI3HUX AUISHKAX CYAMHHOI
cuctemu. XBuii aprepianbHoro TcKy I, 11 1 III mpopsinakis. [lynbc, ioro mpupona,
METOAM pEeeCTpallii, MBHUIKICTh PO3MOBCIOKEHHS MyIbCcOoBOI XBWii. JliHiNHA 1
00’eMHa MIBUIKOCTI KPOBOTOKY. 3B 30K M THCKOM, KPOBOTOKOM 1 BETUYHHOIO
MIPOCBITY CYAHH.

Oco6mmBocTi pyxy KpoBi B apTepisix 1 BeHax. Dizionorisa kanuisipis. bynosa
1 3Ha4YeHHs KamuisipiB it opraHizMy. OcCOOJMBOCTI KamUIAPHOTO KpOBOOOIry 1
roro peryinsiisa. Tpanckanuispauii oOmiH. KpoBomocrauanHs opraHiB B CIIOKOT 1
npu po6oTi. OcoOIMBOCTI KPOBOIIOCTAYAHHS CEPIISl, CKEIETHUX M SA31B 1 TECUIHKHU.
[Mupxysroroua 1 1eOHOBaHA KPOB.

BereratuBna inHepBaiiis kpoBoHocHux cyauH (A.Il. Banstep, K. bepnap).
CynuHHUH TOHYC, WOro mpupoja 1 KOMIIOHEHTH, METOAM JOCIHIIKEHHS
(mierusmorpadis, peorpadis, pesuctorpadis). CyauHHOPYXOBHM UEHTpP, HOro
nokamizamisgs Ta pobota. CepueBo-cyaunHi pedrekcu (I.dD.IMiona, K.JIroasira,
E.I'epinra, I'.beitnOpimka Tta iH.). Pons Bumux Bigauie [[HC B perymsmii
KpoB0oOIry. ['yMopanbHa perymsiis KpoBooOIry.

Jlimparnuna cucrema, ii OynoBa: diM(paTUYHI Kamnuigpu, CYJIUHHU, BY3JIH,
cepus. Pyx nmimdu. OyHKiioHaTBHE 3HAYCHHS JTIM(PaTUHIHOT CUCTEMH.

diziosiorist qUXaHHA. 3HAYCHHS AUXaHHS. TUMM TUXaHHS y PI3HUX TBAPUH.
JlereneBe nuxanHsg. bynoBa 1 (QyHKI[IOHYBaHHS JIET€Hb Y HAa3eMHHX XPEOCTHUX.
JuxanbHi M’si3u (TOJIOBHI 1 JIOMIOMIXH1), MEXaHI3M BIUXY 1 BUANXY. 3HAUEHHS
BiJI’€EMHOTO THUCKY B IUIEBpalibHIN 1IiIMHI. Enactuyna tsra neredb. CypdakranTu.
JlereneBa BenTwsiis. [IneBMorpadis. Criipomerpis, JereHeBi 00’ eMH 1 EMHOCTI.

["a3000MiH B nerensix. Ckiaj BAUXYBAaHOTO, BUIUXYBAHOTO 1 aIbBEOJIIPHOTO
MOBITPs. MeXxaHi3M albBEOJIIPHOTO Ta TKAHWUHHOTO Ta3000MIHY.

Perynsuiss nuxanus. JuxanpHUM UEHTp, HOro JOKami3amis 1 HPUHLMI
(¢yHKUIOHYBaHHA. [HCTipaTOpHUM, €KCHIPATOPHUN 1 MHEBMOTAKCUYHHUUA LIEHTPH.
[entpanbHi 1 nepudepudHi xemopenentopu. Poias HeqocTaul KUCHIO 1 HAJUTUIIKY
BYTJIEKHCIIOIO Ta3y B KpOBI B IMpollecax peryydiuii auxaHHs. BrumBu kopu
rOJIOBHOT'O MO3KY 1 TIOTajJaMycy Ha JUXaHHS.

JuxanHs mpu (PI3MYHOMY HaBaHTAKEHHI, 3HMKEHOMY 1 MiJABUIICHOMY
aTMoc(epHOMY THCKY, 3MEHIICHOMY 1 30UIbIIEHOMY MapliajJbHOMy THCKOBI
KHCHIO B HABKOJIUIIIHBOMY CE€PEIOBUIIII.

di3ziosoris TpaBiICHHS. 3HAYCHHS 1 €BOJIIOITISI TPABJICHHS.

BHYTpITHROKTITUHHE 1 30BHIIIHBOKIITUHHE TPaBIEHHS, 1X MoAudiKaIii y
pi3anx TBapuH. Cekperris, il Tunu 1 MexaHi3Mu. bymoBa 1 kimacu@ikailis TpaBHUX
3a5103. TpaBH1 COKH, iX CKJIaJIOBI.

OmneparuHo-xipypriuauii meto [.I1.I1aBnoBa, fioro npuHIMIIOBE 3HAYCHHS
JUI  pO3BUTKY i3ionorii TpaBiaeHHA. MeToau XPOHIYHOTO EKCIIEPUMEHTY
(B.A.bacos, I.I1.I1aBnoB, P.I"aiinenraiid ta ix1mi).

TpaBnenns B poroBiii mopoxuuni. CcanHs, xyBaHHA. CIMHHI 3aJ103H, iX
xapaktepuctuka. CnuHa, 11 CKJIaj 1 MepeTpaBiooua Jif. 3aleKHICTh CKIIaTy
CJIMHU BiJ] BIaCTUBOCTEH xapuy. [HHepBallis CAMHHHUX 3aJ103.
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Pednexropna perymnsiisi cimHOBUAUICHHS. OCOOIMBOCTI CIIMHOBUIIIICHHS Y
KyiHuX TBapuH. KoBranus. PyxoBa QyHKIIIS CTpaBOXOY.

TpaBnenHss B UOUIyHKY. 3alio3d pI3HMX BLAAUIIB NIIyHKY. Mertoau
JTOCTIKEHHST poOOTH TIUTyHKA: (ICTyJIbHHM, €30(arotomis, 130Jb0BaHUN
nutyHodok 3a  IlaBmoBum, Oanonorpadis. Ckiaa HIUTYHKOBOTO COKY, HOro
KHCIOTHICTH 1 pepmenTH. DyHKIIT CONMAHOT KUCIOTH HUTYHKOBOTO COKY.

CknagHopeduekTopHa (MO3KOBa), HMUTYHKOBa 1 KUIIKOBA (ha3u MITYHKOBOT
cekperii. Perymnsiisa cekpetopHoi pyHKuii nuryHka. Pons rymopanbaux ¢akTopiB B
peryssiii COKOBUJILJICHHS B IUTYHKY.

TpaBneHHs B TOHKOMY KullleyHUKY. Jlokamizamisi, OymoBa 1 (yHKIII
OpyHepoBUX 1 JIOEPKIOHOBUX 3ai03. KMINIKOBUN CIK, METOIM HOTO OTpUMAaHHSI.
@DepMEeHTHUI CKJIaJ KUIIKOBOIO COKY B PI3HMX IUISHKAaX TOHKOI'O KHUIIEYHHUKA.
Perynsiisi KUIIKOBOTO COKOBUIUICHHS. MeMmOpaHHE TpaBIICHHS, TJIIKOKAJIKC
(O.M.V¥rones).

[linmmyHkoBa 3ajio3a, ii €K30KpMHHA 1 eHaokpuHHa ¢yHkii. Ckian,
BJIACTUBOCTI 1 (DYHKIII1 MAaHKPEATUYHOT'O COKY.

[leuinka: OyzgoBa 1  ¢yHkuii. MexaHI3MM  YTBOPEHHS  OBYI
(remaTolLeNIONSPHUN TPAHCIIOPT 1 CHHTETUYHI Mpoliecu B renaronurax). Kosy, ii
CKJaj 1 comoOuTi3yroua akTuBHICT. HepBoBa 1 rymopanbHa (CEKpETHH,
MAaHKPEO3UMIH-XOJECLMCTOKIHIH TOIO) PEeryJisilis BUIAUICHHS MaHKPEATUYHOIO
COKY 1 KOBY1 B KUIIICYHUK.

@dyHKIII TOBCTOrO0 KHIINCYHHWKA. 3HAYCHHS MIKPOQJIOpU  TOBCTOTO
KUIIEYHMKA B MPOLIEcax MepeTpaBieHHs KIITKOBUHH.

[Tporiecu BCMOKTYBaHHS B LUIYHKOBO-KHMIIKOBOMY TpakTi. Bopcuukwu, ix
OynoBa 1 3HaUEHHS /ISl BCMOKTYBaHHs. Teopii 1 MexaHi3Mu BcMOKTyBaHHs. [1nsaxu
BCMOKTYBaHHsI POAYKTIB IEPETPABIICHHS BYTJIEBO/IIB, )KUPIB 1 OLIKIB.

MoTopuka IITyHKOBO-KUIIIKOBOTO TPAKTy, il TUNIU Ta 3HaueHHd. [lepiognyHi
CKOPOYEHHS MOPOKHBOTO IITyHKa. EBakyalliss BMiCTy IUTyHKa B JABaHAALATHTIATY
kumky. OcoOnuBoCTi mnyHKOBoro TpaBlIEHHs y JKyWHMX TBapWH 1 MTaxiB.
ABTOMaTIs TIaIeHbKUX M’s131B KuIlleuHuKa. Jledexartis.

HepBoBo-TymMopanbHa peryisilisi MOTOPUKH TaCTPOIHTECTUHAIBHOTO TPAKTY.
Ponb iHTpamypaJlbHUX HEPBOBUX CIUIETEHb. [ OPMOHHM IITYHKOBO-KHUIIKOBOTO
TPaKTy, ix yJacTb B peryn;[uu TpaBJIeHHs. Xap4OBHH LEHTp, HOro 6ynb6apH1
rinotajamiuyHi 1 KOPKOBI KOMIIOHEHTH, iX BIUIMBH Ha XapyoBY IIOBEMIHKY.
BiguyTTs aneTuty, rojaony i HACHYCHHsI, MEXaH13MU 1X (opMyBaHHS.

OOMiH pedoBUMH 1 eHeprii. Tepmoperynsiis. Ek30reHHe Ta eHJIOTreHHE
x«uBneHHs. [loxxuBH1 peyoBuHU. [IoHATTS po 0OMiH PEYOBHH.

binku. AzoroBa piBHOBara, ii BigxwmiieHHS. [IOBHOIIIHHI 1 HEIOBHOIIHHI
Oinku 1xi. biikoBuit MmiHiMyM. Perymsiist 011K0BOro oOMiHy.

Kupwu, ix 3HaueHHs AJid opra”izMmy. BinbHI 1 HE3aMIHHI >KUPHI KHUCJIOTH.

Kuposuii 0OMiH 1 HOTO peryJsilis.

ByrneBonau, ix knacudikarmis 1 3HadueHHs B 0OMiHI pedoBuH. I[loTpebu
opraHi3My B ByrJieBojiax. JlemoHyBaHHs BYIJIEBOJIB B MediHIll. PiBeHb IyKpy B
KpoBi. Di310JI0T1YHI 1 MATOJOTIYHI TiMO- 1 rimepriikemii, ix mposiBu. Perymsiis
BYTJIEBOJAHOTO OOMIiHY. 3B’S30K MIDK BYIJIEBOAHHM, >XUPOBUM 1 OIJIKOBUM
oOMiHaMu.
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[ToTpebu opraniaMy B HEOpraHiYHMX peuOBHHaX (CoJii, BOAa), iX OOMIH B
oprati3Mi. Perymsitist BOAHO-COJILOBOTO OOMIHY.

Biramiau, ix ponbp B 0OMiHI pedoBHMH Ta Kiacuikamis. Bitaminu sk
HeoOX1/IHI CKJIaZ0B1 6aratboX (hepMEHTHUX KOMILIEKCIB. ['inep- 1 aBiTaMiHO3H.

Enepretuuna miHHICTh OUIKIB, KUPIB 1 ByryieBoAiB. EnepreTuunuii 6ananc B
TBapUHHOMY OpraHi3mi i Horo BuzHaueHHd. [Ipsima 1 HenmpsiMa KaopuMeTpisl.

[TpuHIMTIN 1 METOIM TAa30METPUIHUX JOCITIKEeHb. JIMXampHUN KOS]IIieHT 1
JOr0 3HAYECHHS.

3aranpHui 1 OCHOBHHMM 0OMiH. OCHOBHI YMOBHU JOCIIJIKEHHSI OCHOBHOI'O
oOmiHy. 3akoH PyOHepa 1 #oro kputuka. CrneuudiuHo- AuHAMIYHA il 1XKI.
J1o0O0B1, Ce30HHI, pIYHI, €KOJIOT1YHI 1 KJIIMAaTU4YHI 3MIHM OCHOBHOTO OOMIHY SIK
pesynbraT perymntoroyoro BimuBy [LIHC. Butparu eneprii mix yac podotu. Hopmu
XapuyBaHHs. XapyoBi pallloHHu.

Tepmoperymsis. Iloiikino- 1 romoioTepmHi TBapuHHU. Jlo60B1 3MiHU
TeMIiepaTypu Tuta. XIMiduHa 1 (I3UYHA TEPMOPETYJslis y TBapUHHOMY CBITI:
TEIUIONPOAYKIS (CKOPOTIMBUM 1 HECKOPOTIMBUI TEPMOI€HE3) 1 TEIUIOBIIayda
(BumapoByBaHHs, papiamis, kKoHBekuis). LlenTpu tepmoperynamii. LlenTpanbhi 1
nepudepuuHi TepMoperientopu. llopyiieHHs TepMoperyssiiii: rino- i rineprepMis.
Pons rinoranamyca 1 KOpy BEJIMKUX MiBKYJIb B TEPMOPETYIISLIT 1 perysiii oOMiHy
PEYOBHH.

®izionorisa BuAuieHHS. KiHueBl mpoaykTd OOMIHY PEYOBHH Ta HUISXH iX
BUBEJICHHSI 3 OpTaHi3My y PI3HUX TBapUH.

Hupxku ta ix ¢pynkuis. Hedbpon sk dhyHKIIOHATRHA OAUHUI HUPKU. BynoBa
He(poHa: kancyna boymena-IllymistHcbKOr0, KITyOO4OK, BUCXITHUM 1 HUCXITHUN
3BUTI KaHaJbIl, neTis ['enne, iX poib B MexaHi3Max cedoyTBopeHHs. [Iporecu
yTBOpeHHs ceul ((pinbrpauis, peadbcopOuis, cekpeuis). KpyrooOir ce4yoBuHU B
Hupui. llepBuHHa 1 BTOpMHHA ceya, iX CKJIaJd. Y4acTb HHMpPOK B IpoIecax
OCMOPETYJISAIII.

HepBoBa 1 rymopanbsHa peryisilis cedoyTBOpeHHs. [1oCTIHHICTh KPOBSHOTO
TUCKY B NPUHOCHIA HHUPKOBIM aprepli. BrumB aHTHAIypETUYHOTO TOPMOHY 1
MIHEpPAJOKOPTUKOIJIIB HAa CEYOYTBOPEHHS. PEHIH-aHTlOTEeH3UMH-aJIbJI0CTEPOHOBA
CUCTeMa SK BaXJIWMBHH YMHHUK B IIATPUMaHHI BOJJHO-COJHOBOI PIBHOBarud B
opraHi3mi. OCHOBHI CKJIa/IOBI CEYOBHBIIHOI CHUCTEMHU (CEUOBIA, CEYOBHHA MIiXyp,
CEYOBHK), peryJsiiis ix yHkiionyBaHHs. [{[eHTpu ceqoBHUILICHHS.

Exckperopna ¢yHkiis mkipu groguHu 1 TBapuH. [loToBi 3amo3m i
notoBuineHHa. Ckian noty. CanbHi 3a1034u. BuaineHi QyHKii jgereHp, 350piB Ta
MICYIHKH.

BryTpimHs cekpernis. 3arajibHa XapaKTepUCTHKA 3aJ03 BHYTPIITHBOI
cekperii. T'opmonu, ix kiacudikailiss 1 BJIaCTUBOCTI. MeToau IOCHIIKEHHS
(GyHKIIH 3aJ103 BHYTPIIIHBOI CEKpelii.

[[luTononiOHa 3ano3a, Tonorpadis 1 ricrojoriuna O0ynosa. 'opMoHU 3a103u
(TUPOKCHH, TPUHUOATHPOHIH, TIPEOKAIBIIUTOHIH). ['IMOTUpeoinHuil (€HIEeMIYHMIN)
300, KpeTuHi3M, JautinytusM. ['ineptupeos (basegora xBopoba). ITapanurononioHi
3aJI03M, 1X pojb B 0OMiHI Kanbiito. Ilaparropmon, ioro mis. IIposiBu rimo- Tta
rinepyHKIIi mapamuTonoAiOHNUX 3a103.

Ennoxpunna ¢yskmis miaouryHkoBoi 3ano3u. OctpiBui Jlanrepranca.
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[HCyniH, Woro (i3ioorivyHa JIisl Ta 3aCTOCYBAHHS Y MEIUYHIN MpakTulll. [ Trokarox
1 HOTO POJIb Y PETYJIsALii BYTJIEBOJHOTO OOMIHY.

HanunpHukwy. ['opmoHn KOpPKOBOI'O (MiHEpPaJIOKOPTUKOIAH,
TJIFOKOKOPTHKOIAW, CTaTeBI TOPMOHHM) 1 MO3KOBOTO (KaTeXojaMiHH) MIapy
HAJHUPHUKIB Ta iX 3HaU€HHs B (1310J10T11 1 KITHII.

Bunoukosa 3amo3a (Tumyc) 1 i eamokpunHi GyHKII. THMO3HH.

CraTeBi 3a703H K OpraHd BHYTPIIIHBOI cekperii. [lepBuHHI Ta BTOpHUHHI
crareBi o3Haku. ['opmonHanmbHa (QyHKIIS CiM’sHHUKIB (TecTocTepoH). ['opmonu
SIEUHUKIB (ecTpasion, mporectepoH). CTaTeBUM UK, HOTO CTaill Ta MEXaHI3MH.
3arnJHeHH 1 BariTHICTbD.

['inodi3, #oro OymoBa 1 PO3BUTOK. TpOIHI TOPMOHU TEPEIHBOI YaCTKU
rinoi3y. ['opmon pocty. ['inodizapHi KapJUKOBICTh Ta TIraHTU3M, aKpOMeErais.
3amHs yacTka rinodiza 1 ii FOPMOHM: Ba30NPECHUH (AHTUALYPETUYHUN TOPMOH
(AZIT")) 1 okcuronuH, ix ¢izionoriyHa poib. MenanohopHUl TOPMOH POMIKHOT
noii rinodizy. Ponb rimogiza 1 rimoranamyca y peryiisiii AiSUIbHOCTI 3aJ103
BHYTPIIIHBOI cekperii. ['imoTanamo-rinodizapHa cucrema.

Enigi3, ioro Oynosa Ta GyHKIIT y pI3HUX TBAPUH 1 TIOJUHU.

HepBoBa Ta rymopanbHa peryisuis AisUIBHOCTI EHIOKPUHHUX 3aJi03.
3BOpOTHIH 3B’ 30K — OCHOBHHI MPUHIHUIT PETYJISLIT €HIOKPUHHOI CUCTEMHU.

®izionoris HepBiB Ta M’sA31B. 30yIJIMBI TKAaHUHU 1 IX BIIACTHBOCTI.
EnexTpuuHi siBuIa B 30yJUIMBUX TKaHWHaX. [Ipupoma MeMOpaHHOro moTeHIialy
ciokoro (MIIC). lonna acumetpis. PiBHoBara Jlonana. PiBusuas HepHacra-
[Nonpamana. Hartpiii-kanieBuii Hacoc Ta HOro MexaHi3Mu. YSIBJICHHS MPO HATPIEBI,
KanmieBi Ta KanbilieBl kaHanu. [lotenmian mii (I1J[) Ta #oro crpykrypa. 3miHu
IPOHUKHOCTI MeMOpaHu 30ymmBuX KIiTUH mija yac po3Butky [1J]. MIIC ta I1]]
CEKpPETOPHUX KIIITHH.

3MmiHu  omopy Ta 30yanuBOCTI MeMmOpaHu i 4ac 30Y/KECHHS.
Pedpakrepuicts abcomoTHa Ta BigHOcHA. [loapa3zHeHHs 30YMJIMBUX KIITHH
€JIEKTPUYHUM CTPYMOM. AJIEKBAaTHI Ta HeEaJCKBaTHI MOApa3HUKU. MemOpaHa
HEpPBOBOi KJIITUHU Ta ii BOJIOKOH, ii OyJ0Ba, BJIACTHUBOCTI 1 pOJb Yy MpoIeci
30ymkeHHs. 30y UKEeHHST HEpBOBOIO BOJOKHAa. MemOpaHHa Teopis 30yKEHHS.
3aKoHU MPOBEEHHS 30y UKEHHSI 10 HEPBOBOMY BOJIOKHY. JIoKaibHe 36ym1<eHH;1 Ta
30yKEHHS 1110 PO3TOBCIOKYETHCAL. Oco0auMBOCTI Ta HIBUAKOCTI TOIMIMPEHHS
30y[KEHHS MO MIENIHI30BAHUX 1 HEMIETIHI30BaHMX HEPBOBHUX BOJIOKHAX.
CanpraTropHa Teopis.

CunantuuHa nepenada 30ymkeHHA. bynoBa 1 (i3iosoriyHi BIACTUBOCTI
cuHariciB. Buenns M.€. Beenencrkoro npo napabios.

Ontumym Ta necumyMm. EnekTpuuna Ta xiMiuyHa (MeJiaTOpHA) TeOpis
nepegadi  30ymkeHHs. Bugu MenuaropiB. XOdiHO- Ta  agpeHOpenenTopu
NOCTCUHANTUYHOT MeMOpaHH, X arOHICTH Ta aHTArOHICTH.

Po3BuTOK M’s130B0Oi crcTeMH y TBapuH. bygoBa mocMyroBaHoro M’si30BOTO
BOJIOKHAa. MONEKYJSIpHUI MeXaHI3M M’SI30BOr0 CKOpodeHHs. CKOpOTIHMBI OLIKK
(axTHH, MI03WH, TPOMOHIH). Ponb 10HIB KamibIil0 y CHOpsDKEHHI 30yKEHHS Ta
CKOPOYEHHS M’S30BOIO BOJIOKHA. XAapaKTepUCTHKAa Ta BHIA M S30BOTO
ckopoueHHsA.. EnepreTuka i 610ximisi M’S30BOro CKopoueHHsS. TermnoyTBOpeHHs
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npu ckopoueHHi M’s3iB. Cuma 1 pobGora Mm’s3iB. Eprorpadis. AxTuBHUMN
BinmounHoK (I.M. CeueHoB).

Broma, ii Teopii Ta wMmexaHidmu. I[lpamesmatHicTe M’s3iB.  3aKkoH
ONTHMAJIbHAX HABAaHTAKEHb Ta pUTMY. J[MHaMiYHA Ta cTaTUYHA poOOTa M’ S31B.

HenocmyroBani m’s3u. bymoBa, mokamizariisi, CTpyKTypHI Ta (i310J0Ti4HI
OCOOJIMBOCTI HEMOCMYTOBAaHWX M S30BUX BOJIOKOH. MexaHI3MH TOHIYHHX Ta
(a3uIHUX CKOPOYEHb HEMMOCMYTOBAHUX M’ SI31B.

®izionoris IEHTPATbHOI HEPBOBOi CHUCTEMHU. EBomomisi IEHTpasbHOI
HepBoBoi cuctemu (L{HC). dinoreneTnyH1 TUIIM HEPBOBOI CUCTEMH TBapUH.

Hetipon. Tunu HeitpoHiB Ta ix OynoBa. Crerianizailis HEHPOHIB 1 CHHAIICIB.
Heiipormnis, 1i 6ynoBa ta pyHkiii. Pedekc 1 peduexkropna nyra.

Metomu nocmimxenus ¢yakmii [[HC. TlonsaTTs mpo HEpBOBUM ILEHTP.
3aranpH1 BJACTUBOCTI HEPBOBHX IIEHTPIB.

CrnuHHMil MO30K, Horo OymoBa Ta ¢yHkiii. [IpoBigHI NUISXKW CIMHHOTO
MO3Ky. 3akoH bemna-Maxanai. Peduiexkcu cnuHHOro Mo3ky. PenentuBHI moJis
CIIMHHOMO3KOBHX pediiekciB. Perunpokna iHHepBauis M s3iB-antarosicTiB (C.C.
[lleppunrron). I'anbmyBanHs B IIHC. CeueHiBchke TrajibMyBaHHs. 3HA4YCHHS
Biakputts [.M. CeuenHoBa. Buau Ta MexaHI3MU TallbMyBaHHS: CIpPSDKEHE,
nmecuMajibHe, TMPECHHANTHYHE, TMOCTCHHANTHYHE Ta iH. [IpuHIMI mOMIHAHTH
Y XTOMCBKOTO.

3anHiil MO30K. JloBractuii MO30K, HOro HEHTPH 1 pEIIEKCH.

CermeHnTapHi Ta HajzcermMeHtapHi ¢yHkKiii. PetukynspHa ¢gopmariis MO3KY.
OyHKIIIOHAIBHI  OCOOJMBOCTI HEHPOHIB, X BHCXIJHI Ta HHUCXITHI BILUIMBH.
CnunanbHUM 10K 1 Woro npupoaa. Pednexkcu miarpumanus no3u. Brnacue 3anHii
M030K. BapomniiB mict. OcHOBa 1 TOKpHIIKa. 3B’SI3KM MOCTa 3 MO30YKOM. Slipa
MocTa. Poib MHEBMOTAKCHUYHOIO LIEHTPa B PEryisuli auxaHHsA. Mo30o4ok, HOro
OynoBa Ta 38’3k 3 iHIIMHU Bigainamu [THC.

Hacnigkn BuIaneHHS 1 NOMIKOIKEHHS MO30YKa Yy PI3HMX TBapuH Ta
JOIWHU. Perynsuis MO304KOM TOHYCY CKEJETHOI MYCKYJaTypu 1 KOOpAMHALs
TOHIYHUX PYXIB.

Cepenniii M030K, ioro eBomtonis. yHKIT YOTUPHOXTOPOUKOBOIO TiNa Y
HIKYMX Ta BUIMX XpeOeTHux. UepBoHe sapo, HOro 3B’SA3KM Ta YYacTh Y
MIATPUMaHHI 03U Ta TOHYCY CKelneTHuX M’s3iB. JlemepeOpariiiina puUTiIHICTb.
Yopna cyOcranitis. YepemnHo-Mo3K0B1 HEPBH, iX siipa Ta PyHKITII.

BereraruBHa HepBOBa cHUCTEMA, il CHUMIIATUYHUN Ta NapacUMIIATUYHUN
Binminu. BereratuBni mnentpu. [Ipe- Ta mocTraHrimioHapHI HEPBOBI BOJIOKHA.
[Toxsifina iHHEpBallis BHYTPIIIHIX OpraHiB. MemiaTopu BEreTaTMBHOI HEPBOBOI
CUCTEeMHU. BIIMB CUMMATUYHUX Ta MapacUMIATHYHUX HEPBIB HAa POOOTY CHCTEM
BiCIIEpaJbHUX OpraHiB. AjantamiiiHO-TpodiyHa POJb CHUMMIATHYHOI HEPBOBOI
cuctemu (penomen OpOeni-I THeHUHCHKOTO).

[Tpomikuuit Mo30k. Tamamyc, Woro crnenudiuHi Ta Hecrenudpiyui sapa, ix
¢yHkIii. YyacTts Tanamycy y mnepepooOi ceHcopHoi iH(popmarlii, 10 HAAXOAUTh Y
Kopy MO3Ky. ['imoTanamyc, ioro siapa. BeretaTuBHi 1ieHTpH rinmotaiamyca. Emortii,
iX (¢i3ion0riuHe 3HaYEHHS.

Benuki miBKysi TOJOBHOTO MO3KY, iX PO3BUTOK Ta POJIb y PI3HUX TBApUH.
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[TinkopkoBi szpa: O6aiga Kyjsi, cMyracTe Tilo, ix eBodtomis Ta ¢yHkii. JlimoiuHa
CUCTEMa MO3KY, 1i KOMIIOHEHTH Ta (PYyHKI[IOHATIbHE 3HAYCHHS.

EBoutoniist KOpH BENUKUX MiBKYJb. bynoBa kopu y pi3Hux TBapuH. OyHKIIT
PI3HUX AUISHOK KOpU. APXITEKTOHIKA Ta UTOAPXITEKTOHIKA KOpU MO3KYy. Metonu
TOCTiKEHHST (YHKIIH KOPU BEIMKWAX MIBKYJIh TOJOBHOTO MO3KYy. Hacmigku
nexoprtukauii TBapuH. Enextpoennedanorpadis (B.B. IlpaBnna-Hemuncokuii, I
beprep). ®oHOBa eIeKTpUYHA aKTUBHICTH TOJOBHOTO MO3KY Ta ii OCHOBHI PUTMHU.
Buknukani moTeHIiamm MO3KY.

[TepBuHHI Ta BTOPUHHI BIJIMOB1AI KOPH TOJIOBHOTO MO3KY.

diziosoriss opra”iB 4yTTs. [IOHSATTS Mpo pelentTopu, OpraHu YyTTS Ta
aHajizaTopu. Po3BUTOK Ta creriaizaliis perenTopis, ix Kiacudikaiis.

[Tpuniunu peneniii. di3i0n0riYHUN 11€ani3M y BYSHHI PO OpraHU UyTTS
(I. Mromniep, I'. I'enbMrosibir) 1 HOro KpUTHKa Ha OCHOBI CYYacCHHUX YSBJICHB IPO
¢i3ioy0TIyHI MeXaHI3MU (PYHKIIIOHYBaHHS CEHCOpHHUX cucteM. Di3ioyoriuni
OCHOBH aHaJI13y IHTEHCUBHOCTI 1 IKOCTI BiauyTTs. [loporu nmoapasHeHHS.

3aJIeKHICTh MDK CHJIOIO TOJIpa3HEHHs Ta BIOUYTTsAM (3akoH BeOepa-
®exnepa). [lpuHumnu koayBaHHS iHQopMalii peuentopamu. ApanTtaris
peLenTopiB 1 aHaI3aTopiB (MepUpEepUyHi Ta HEHTPAIbHI MEXAHI3MU).

[aTepopenenTopu, ix BUAM, JoKam3zamnis, GpyHkuii. KopkoBi npeacTaBHULTBA
iHTepopeuenTopis. llpompiopeuentopu, ix OyAoBa Ta MeXaHI3MH 30YJKEHHS.
Kinecresis. 38’430k nMponpiopenienTopiB 3 BECTUOYISIPHUM anapaToM.

[xipHa ayTauBicTh. TaKTUIIBHI 1 TEPMIYHI PEUETITOPH, 1X KUIBKICTh, Oy/10Ba
Ta PO3MOAUL. AJamnTailis IMKIpHUX penentopiB. boiaboBa perentiisi, Buau OO0IrO.
[IporonaTtnyHa Ta €MIKPUTUYHA YYTIUBICTb.

Xemoperneniiisg. CmakoBi penentopu, ix OyaoBa, (YyHKINI 1 aJeKBaTHI
noapa3zHuku. CMaKkoBUM LEHTp. AfanTallisi CMaKoBOro aHajizatopa. Oprad HIOXY.
bynoBa HIOXOBUX peLENToOpiB, MEXaHi3M iX 30y/UKEHHS 1 LUISAXU [epeaadl
iHopMmalii y UEHTpaldbHI CTPYKTYpH TOJOBHOIO MO3KYy. Teopii HIOXOBOIO
COpUMHATTS. ['OCTpOTa HIOXY y pI3HUX TBapHH. AJanTaiis HIOXOBUX PELENTOPIB.
B3aemo/isi cMakoBOTO Ta HIOXOBOI'O aHAJI3aTOPIB.

Opran cnyxy. bymoBa Ta (QyHKII 30BHINIHBOTO Ta CEPEIHBOTO BYX.
[IpoBeneHHsT 3BYKOBUX KOJHMBaHb y Byci. BHyTpimHe Byxo, iforo OynoBa Ta
MexaHi3M 3ByKOBoro crpuiHsaTTs. Opran Kopti. COpuiHATTS BHCOTH Ta CHIIA
3ByKy. Teopis Oikydoi xBuii bekemn. [loporm mms 3ByKkiB pi3HHX YacToOT.
CropuiHATTS HampsMKYy 3BYKY 1 OpI€HTAIlll JJKepena 3BYKY y MpOCTOpl 3a
noromoroto OiHaypanpHOro ciyxy. CniyxoBi meHtpu. IliBkonoBi kaHamu 1
nepeaciHok. Perentopu BectuOynsapHoOTo anapara, ix OygoBa Ta QyHKII.

Oxo Ta 3ip. bynosa oka. Ouni M’si3u 1 pyxu ouedd. ONTHYHI CepeTOBHINA
oka. Kpumranuk Tta akomopamis oxa. I[loOymoBa 300pa)x€HHS Ha CITKIBIU.
Anomanii pedpakuii cBiTIa B ONTUYHIA cucTemi oka. ['octpoTa Ta mose 30py.

Peaxmii 3iHumi Ta ix 3HayeHHs. CitkiBka. [Tanmuuku ta koy00o4ku, iX OyaoBa
Ta ¢yHKIIi. 30pOBi MIrMEHTH Ta MEXaHI3M CIPUUHATTA cBiTIa. KonbopoBuii 3ip,
roro Teopii. AHOMaIi KOJIOPOBOIro 30py. biHOKYsipHUI 31p 1 Oro 3HAYEHHS Y
CIPUMHSATTI IPOCTOPY.

B3aemogis opraHiB uyTTs K 3aci0 BiJoOpa)keHs Yy BIAYYTTAX 00 €KTHUBHOI
PEeaThHOCTI.
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diziosoriss Bumoi HepBoBoi misibHOCTI. .M. CeuenoB Tta L.II. IlaBioB —
TBOPIII HOBOT'O €Tamy y BHUBYEHHI ¢i3ioyiorii rosoBHoro mo3ky. Buenns LII.
[TaBmoBa TIpO BHUIYy HEPBOBY IsUIbHICTh — JAOCATHEHHS BITUYM3HSIHOI Ta CBITOBOI
¢iziomnorii.

['eHeTnyHO JeTepMiHOBaH1 (BpPOJKEHI1) (OpMHU MOBEAIHKH — OE3yMOBHI
pedekcu Ta 1HCTHHKTH. ETOomnoris — Hayka Mpo MOBEAIHKY TBapHWH. YMOBHI
pebnekcn, iX kmacudikaimiss Ta BIACTUBOCTI. biloyoriuHe 3HAYEHHS YMOBHUX
pedekci. IMnpuHTHHT — 3akapOyBaHHs. MexaHI3MU YTBOPEHHS Ta JIOKaJi3allis
TUMYacoBUX 3B s3KiB.  KOpKOBO-IIJKOPKOBAa  B3a€EMOJisl MPU  YMOBHO-
peduexkTopHiit nisutbHOCTI. ['adbMyBaHHS YMOBHHUX pe(UIeKCIB: 30BHIIIHE Ta
BHYTpIllIHE  (3rairyBajibHe, yMOBHE, JAudepeHliiiHe 1  3ami3HIOBAJIbHE).
['enepamizarmisi Ta cnemiamsaiis yYMOBHHMX pediekciB. [IuHamika OCHOBHHUX
HEPBOBUX TIPOLIECIB y KOpI BEJIMKHUX MIBKYJIb — Ipajiamis 1 KOHIEHTpaIls
30y/DKeHHSI Ta TaJbMyBaHHS, I1HAYKIIA. AHAIITUKO-CUHTETHUYHA JISUIbHICTD
roJIOBHOro Mo3Ky. JuHamiunmii crepeorun. Buenns LII. IlaBnoBa mpo tumm
HEPBOBO1 CUCTEMH.

Oco0nMBOCTI BUINOI  HEPBOBOT JisibHOCTI JroauHU. ColianbHa Ta
0loJIOTIYHA JETEePMIHOBAHICTh BHILOI HEPBOBOI MJISUIBHOCTI JIIoAMHM. J[lpyra
CUTHAJIbHA CHUCTE€Ma — SIKICHA OCOOJIMBICTh BHILOI HEPBOBOI AISUIBHOCTI JHOJUHHU.
B3aemozist Mk mepIoro Ta Jpyroro CUTHAIBHOIO cucTeMaMu. LIeHTpu MoBH.

CoH, Buau 1 teopii cHy. CHOBUAIHHA. ['IMHO3 1 HaBitoBaHHA. [lam’aTh y
TBApHWH Ta JIOAWHM. Turnm mam’gti ta ii Mexanismu. [latosoris BuIoi HEPBOBOT
JISTBHOCT1 (HEBPO3H 1 ICUX03H) Y JIOJUHU Ta TBAPHH.

3nauenns BueHHs [II. [laBmoBa mpo BuUIlly HEPBOBY MisUTBHICTH IS
131051011, ICUXOJIOT1i, MEIarOT1KN, MEAUIIMHA Ta (HiTocoPii.

10. BioJsorist iHAMBIIYaJIbHOT0 PO3BUTKY.

[Ipeamer OiloJorii 1HAMBIAYAJIBHOTO PO3BUTKY, 1i MiClle B CHUCTEMI
010JIOTIYHUX JUCHMIUTIH. MeToau 610J10Tii 1HAMBIAYaJbHOTO PO3BUTKY: OMKCOBI,
MOPIBHSUIbHI, E€KCIEPUMEHTAIbHO-€MOPIOJIOTTYHI, I[MTOJIOTIYHI, [MTOXIMIYHI,
MOJIEKYJISIPHO-010JI0T14H1, 010XIMIYHI, 1MYHOOIOJIOT14HI, EKOJIOT14HI 1 TEHHOI
1HXKEHepii.

IcTopis hopMyBaHHS BUEHHS MPO 1HAUBIAyaTIbHUN Ta ICTOPUYHUN PO3BUTOK
KUBHUX oprani3miB. HaykoBuii popodoxk K.®.Boaspa, K.M.bepa, A.O.
KoBanescwkoro, [.I.MeunikoBa, A.H. CeBepriesa, 1.1. IlImansrayzena. XapakrepHi
0COOJIMBOCTI OpraHi3allii *HUBOi CUCTeMH. Bu3HaueHHsS TOHATTS ‘““KUTTsS . PiBHI
oprasizaiii >KMBOi Martepii.

MexaHi3Ml TeHHOi perymsmii y mnpokapioT. Perynsiis po3BUTKY Yy
OMIHOKJIITMHHUX  €YyKapiOT Ha  TPAHCKPUIIMHOMY, TpPaHCIALMIMHOMY 1
NOCTTpaHCAIIHHOMY piBHSAX. HecTareBe po3mHokeHHs. [ToxomkeHHs i eBOJIOLIis
CTaTE€BOr0 PO3MHOXKEHHs. (CTaTeBe pPO3MHOXKEHHSA: YEPryBaHHS TaIUIOINHOI Ta
TUTLI0IAHOT (ha3 y pO3BUTKY OAraTOKIITUHHUX OPraHi3MiB.

[lepiogu 1HAMBIAYaJIBHOTO PO3BUTKY: MNpeHATAIbHUNA 1 MOCTHATAJIbHUM.
Mopdonoris Ta izionoris ramer. [lomspHicTh SHUEKIITHH - TpooOpas
IPOCTOPOBOI  opraHizaiii MaiOyTHporo 3apojaka. (OcoOJMBOCTI OBO- Ta
crepMaroreHe3sy. TUNHM JKUBJICHHS SWUUEKIITHH: CONITapHHUM, (arouuTapHu,
HYTpIMEHTapHUM, QONIKYISIPHUN.
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3arajibHa XapaKTEpPUCTHKA TMPOLECY 3aIuliIHEHHA Ta HOro OI10JOTiYHe
3HaueHHA. BHYyTpilHe Ta 30BHINIHE 3arTigHEHHS. J(MCTaHTHa Ta KOHTAKTHA
B3a€EMOII1 ramer. MoumnekynsipHi MEXaHI3MH, 11(0) 3a0e3MeuyIoTh
BUIOCTICIM(DIUHICTG B3aeMOMii ramer. MexaHi3Mu 3amoOiraHHs TOJiCIepMii:
AEeTOsIpU3aIlisl MIa3MaTUIHOI MEMOpaHu SHIEKIITHHN Ta KOPTUKAJIbHA PEaKIIis -
dopMyBaHHS OOOJOHKHM 3alTiAHEHHA. 30HHA peakilisi. AKTHBAIiS PO3BUTKY
SUTCKTITAHU: 3MIHM 10HHOTO OajaHCy, aKTUBAIlisl CHHTCTUYHOI AaKTHUBHOCTI.
Kapioramisa. Busnauenns 6inarepanbHoi cuMeTpii 3apojKa.

CrhisibHI 1 BIAMIHHI O3HAaKd 3aIUTiAHEHHS y TBapuH 1 pociuH. CTpyKTypa,
UTOXIMIS 1 (DYHKITIOHAJIBHI OCOOJIMBOCTI TaMeT, IO 3JIMBalOThcsA. MeTabosiuHa
Teopis 3arunAHeHHs. Tunu 3amnigHenHs. [lapreHorenes: riHo- Ta aHAPOTreHe3.

HpobnenHss Ta OnacTymsiig. 3arajibHa XapakTepucTuka il OioJjoriuyHe
3HAYCHHS Iporiecy ApoOJieHHs. 3aleKHICTh 0COOJMBOCTEH TUITIB APOOJICHHS BiJl
eBOIONIAHOTO NIy BuAy. [lomii npoOneHHs HAa TPUKIaAl MOPCHKOTO Kaka,
am101ii, ccaBuiB. biacronucra ccaBuiB: TpoPekToaepMa Ta BHYTPILIIHS KIITUHHA
Maca. MexaHi3Mu IpoOIeHHS.

®daxkTopH, K1 pEeryJIOTh KIITUHHUN [IUKI HA PaHHIX CTaisIX PO3BUTKY.

Buay KITUHHOT aKTUBHOCTI MIPHU TracTpyisilli. 3arajbHa XapaKTEepUCTHKA Ta
OloJsioriyHe 3HayYeHHs Tpoilecy racTpyssiii. CydacHUil cTaH Teopii 3apOoJIKOBUX
muctkiB. Iloali ractpyssamii Ha NMPUKIAAl MOPCBKOTrO ixkaka, am(iOiif, ccaBLIB.
Tunu dopmMoTBOpUMX MpPOLECIB MiJ Yac racTpyJiilii: IMMIrpamis, 1HBariHaris,
eniboJig Ta AensaMinarlis. MexanizMu KOOpJIMHOBAaHUX KIIITUHHUX PYXiB.

TenobnacTuuHui 1 €HTEPONETBLHUN CITOCOOM YTBOPEHHS Me30JepMu. Buau
KJIITUHHOT aKTUBHOCTI TI1J] 4ac racTpysisiiii. KapTu npe3yMnTuBHUX 3a4aTKiB.

3akon bepa. 3aranbHi pucu po3BUTKY XpeOETHHUX.

Knituana perepminaiiss Ta audepenuianis. Oora3MaThyHa cerperaris.
[Ipouecunr PHK - ocHOoBHuUI criocid perymsiuii TudepeHuianbHol eKCrpecii reHiB
y npouect po3BUTKY. POpMOTBOpUMI NOTEHIIa) reHoMa. Mop(oreHeTnyH1 moJis.
[naykuiiiHa cuctema: 1HAYKyro4a TKaHWHAa W TKaHWHa-MimeHb. [lpupona
IHAYKYIOUHX PEUYOBHH.

[nTerpariss 1HIYKIIAHUX CHUCTEM: KacKaJHl B3a€MOii Ta B3aeMOJii, IO
MePeIUNTaloThCA. MoJeKkynu KITUHHOT anres3ii. MexaHi3smu audepeHIliroBaHHS
KIITHH 3apojaka: meTuinoBanHs [JHK, romeo3ucHi rexu.

XiMepu3M 1 MO3ailu3M: MPUPOJHUNA Ta IITYYHUH. 3aruOenb KIITHH Y
mpoieci HOPMAalbHOTO  PO3BHUTKY. ImyHoreHe3. KowmruiekcHiCTh — mpoIieciB
MopdoreHesy.

3aranpHa XapakTepuUCTUKA U OloJioTiyHE 3HauYeHHs Heupyssmii. Bumn
KJIITUHHOI aKTUBHOCTI mpu Henpymsiii. HepBoBa mnactunka. HepBoBa TpyOka ta ii
B, EBOSTIONIS KOpH TOJIOBHOTO MO3KY. HepBoBuii rpeliHb.

[IpoGnemu kmiTHHHOI Mirpauii. YTBOpeHHs XopAu. Po3BUTOK MeTamepii
3apoaka. Comithd Ta Me3oAepMa OIYHOI IUTACTUHKU. YTBOPEHHS BTOPUHHOI
MOPOKHUHM TUIa - 1ejJoMa. [HAYKIIHHI B3aeMoJii TMPHU YTBOPEHHI OCHOBHUX
CTPYKTYD.

dopmyBaHHS TPOCTOPOBOI OpraHizallli >kKuBoi cucTeMu. I 'pajiieHTHa MOJIETh
no3uliitHol iHpopMmalii. PopMyBaHHS TPOCTOPOBOI OpraHizamii y XoJi pO3BUTKY
KiHIIBKY. [1oyie KIHIIBKH.
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B3aemonis 3aponka 13 cepenoBuineM. I[IpoBi3opHI OpraHu 3apojka Ha
npukJIai nraxie. JKOBTKOBHUI MIIIOK: HOT0 pO3BUTOK, Oy10Ba Ta (PyHKIIIS.

EmOpionansHuii Temomoes. 3apoakoBi OOOJOHKH: aMHIOH, XOpIOH i
ala"Toic. AMHIOTHYHA MIOPO’KHUHA Ta aMHIOTHYHA piuHa. X0pio-aJaHToiC.

[TnanenTa ccaBuiB: emiTeniOXopialbHa, JeCMOXOpialibHa, Ba3oxXopiajibHa i
reMoxopianbHa. Merta0oniyHa, TOpMOHajdbHAa Ta IMYHOJOTIYHAa aKTHUBHICTD
raneHTu. HapokeHns.

[ToctHatanbHMiA po3BUTOK. [lepioau mocTHaTanbHOTO po3BUTKY. [Ipsimuii Ta
HeTpsMHUN po3BUTOK. JInumHKoBa cTajis. Pi3HI THUNU JUYMHOK y Oe3XpeOeTHUX
TBapuH. MeTtamopdo3 1 HOro TUNM: EBOJIOTHUBHUM, KaTacTpodiuHHM,
HEeKpoO10THYHUN. PO3BUTOK 13 MOBHUM Ta HEMOBHUM MeTamopdo3om. biojoriune
3Ha4YeHHs MeTaMop(03y, MOro OCHOBHI 3aKOHOMIPHOCTI Ha MPHKJIAl KOMax Ta
ami0iit. ['opmonanbHa perymsuis metamopdosy. ['eTepoxpoHisi: HeEOTeHis,
IpOreHe3, NPsIMUIl pO3BUTOK.

Kputnuni nepioiv po3BUTKY y BULIUX XPEOETHUX B €eMOpIOreHe31 1 B IEP10/]
MOCTEMOPIOHATBHOTO PO3BUTKY.

3aranpHa XapakTepUCTHKa mpouecy pocty. I'imeprpodis Ta rimepruiasis.
JletepmiHOBaHUI Ta HeaeTepMiHOBaHUM picT. EBomronis i anomerpis. PiBHSHHS
IIBUJKOCTI POCTY 0araTOKJIITUHHOTO OpPraHi3My.

['opMoHasibHAa peryssmiss pocTy: TOPMOHHM TrimoTtajgamyca U rinogisa.
CrareBuii numMopdizm pocty. JlokampHl peryisaTopu pocTy: (akTopu pOCTy
HEepBiB, (i0poOmactiB Ta iHmI. DakTopu npurHideHHsS pocTy. OHKOTreHW 1
KJIITUHHUHN PICT.

Posutok pemnponyktuBHOi (GyHKiii. CtareBa nudepeHmiaiiss MO3KY Yy
nTaxiB i1 ccaBiiB. ['imotanamo-rinodizapHo-roHajiHa cUCTEMA.

HelipoeH1I0KpMHHI MEXaHI3MU CTaTeBOro Jo03piBaHHA TBapuH. [Ipsma Ta
3BOpPOTHA Jiisi TOpMOHiB. [IepBicHI Ta BTOpUHHI cTaTteBl 03Haku. CTaTeBa 3piIiCTh.
JleTepMiHallisi cTarti, ii 3aJ€KUTh Bijl BIUIMBY YMOB JOBKLILJIS.

[lepioguuni ¢dopmoyTBOprotoul mpouecu. llepioguyHa 3MiHa TOKPHUBIB Y
0e3xpeldeTHUX 1 XpeOeTHUX TBapHuH. BIiuB QakTopiB 30BHIMIHBOTO CEPEIOBHUIIA.
Tunu TUHSHHS: I0BEHIJIbHE, CE30HHE, IEPMAHEHTHE.

HetiporymopanbsHa perynsiiis nepiofuayHux GopMOyTBOPIOIOYHX MTPOIIECIB.

[ty4yne ympaBaiHHS TPOILIECAMH 3MIHU TTOKPHBIB y IOMAITHIX TBApHUH.

Pereneparisi. @izionorivHa Ta penapatuBHa pereHepailisa.  Dopmu
perenepaiiitHoro nporecy. Komnencaropna rineprpodis. Perenepariis opranis Ha
NMPUKIAAl KIHIIBOK Ta €JEMEHTIB oOKa. B3aemomis KITHH 1 MeEXaHi3MH
pereHepaiiiifHoro npoiiecy. Perenepartiiina 6;acrema.

[To3umiitna 1HGopMartisi. [HTepkanspHa pereHepaiiss y komax. [IpaBuiio
IHTEpKAJIALIL: PICT Ta HEMEPEPBHICTD Y PSIIY NO3ULINHUX 3HAYEHb.

Crapinas. TpuBamicTh KUATTS. 3alieXKHICTh TPUBAJIOCTI JKUTTS  BiJ
IHTEHCUBHOCTI MeTa0o0/i3My, Bard TuUla Ta Bard TOJOBHOTO MO3Ky. I[HAEKC
nedamizamii. 3arajgbHa XapaKTEpPUCTHKA BIKOBHX 3MiH OpraHi3aMy Ha MPHUKIIaJI
MoaUHU.  MexaHi3Mu  cTapiHHSA. BmimB  BUIBHMX — pajaukaiiB.  Y4acTh
HEWPOEHJOKPUHHOI CUCTEMU B J€TEpPMIHAIIl BIKOBUX 3MiH. | eHETUUHUI KOHTPOJIb
TPUBAJIOCTI KUTTSL.

3HaueHHs NOCSATHEHD y rany3l BUBUEHHS 3aKOHOMIPHOCTEH 1HAMBIIyaIbHOTO
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PO3BUTKY ISl MEAUIIMHY 1 HAPOAHOTO FOCHOIAPCTBRA.

11. Bipyco.Jiorisi.

KopoTkuii ekckypc B icTopito Bipycosorii. Butoku Hayku, MOHSTS PO
CyyacHy Bipycojiorito sk mpo  (QyHgameHTanbHy  HayKy. OCHOBHI
eKCIIePUMEHTaJ bHI POOOTH, IO BU3HAYWIMA HANPSMKA PO3BUTKY BIpYCOJIOTIi.
3B”S30K BIpyCOJIOTii 3 1HIIMMH HAayKaMH Ta MUTAaHHSMH 3arajJbHO010J0TIYHOTO 1
dinocodcerkoro xapakrepy. Ilpeamer Ta 3aBmaHHS BIpyCOJIOTii, pO3BUTOK BUCHHS
po BipycCH.

bynosa 1 yneTpacTpyKkTypa BipioHIB

bioximisi, eBomromiss Ta TakCOHOMIs BipyciB. ['imoTe3w mnpo mnpupoay 1
OXOJIKEeHHsI BipyciB. EBoJroriss BipycCiB Ta pojib BipyCIB B €BOJIOIIT OiochepH.
3aranpH1 METO/IM BUBUYEHHS BipyciB. MoieNbHI cucTeMu y Bipycosorii. XiMi4HHiA
ckiaj Ta OloxiMiuHa OyjoBa BipyciB. Mopdororis, Mopdorene3 Tta 010J0Ti1UHI
BJIACTUBOCTI BipyCiB. TUIN HYKJIETHOBUX KUCIIOT SIK HOCIiB reHeTUYHO1 iHhopmarrii
y BipyciB. binku BipyciB (BipyccneuudiyuHi, BIpYCIHIYKOBaHi, MOAM(IKOBaHI
BIPYCOM).

[TpuHimnu knacudikaiii Ta HOMeHKIaTypu BipyciB. Kimacudikaiis Bipycis
JIOJMHUA Ta TBapuH, Kiacu@ikamis BIPYyCIB POCIWH, Kiacu@ikamis BipycCiB
OakTepiil.

MounekynsipHa 610710715 BipyCiB

Penponyxkiist BipyciB. OCHOBHI eTaru B3aeMO/ii Bipycy 1 KIITUHH. [ToHATTS
npo JiTu4Hy (GopmMy B3aemo/ii Ta nposipyc (mpodar). OcoOMMBOCTI peNPOaYKIIii
BIpYyCIB JIFOJIMHU 1 TBAPHH, BIPYCiB pOoCiHH, OakTepiodariB. ['eHeTHuHMI aHami3 Ta
TeHEeTHUYH1 KapTu BipyciB. MyTarii y BipycCiB Ta iX pojib B KUTTE3JATHOCTI Ta
NaTOreHHOCT! momyJsiid. CTpyKTYpHI Ta peryJsiTOpHi reHu BipyciB. Pemumikarris
Ta TPAHCKPUIILIS, iX crneuu@iuHicTh Juisl pi3HUX BipyciB.Peanizamis reHeTHYHOI
1H(popMalii BipyCy B IMHaMIIL BIPYC-KJIITUHHOI B3aEMO/III.

3aranbH1 IPUHLMIHN BIPYCHOTO NaTOrE€HE3Y

[TaTorene3 BipycHuX iH(EKIiH Ta MpoTUBIpycHM iMyHITeT. Creundiuni
cTamii maToreHely — IIISIXM 1 MEXaHI3MW NPOHWKHEHHS Bipycy B OpraizMm
rocrioziaps. [loBiTpsiHO- KpamenbHUM, aliMeHTapHUIA, TapeHTEePATbHUHN, CTaTeBUH,
TPAaHCMICUBHMM, KOHTAKTHWUW, BEPTUKAIbHUM mIIsixu Tniepenadi. [lepBunna
peruTiKailisi, po3MOBCIO/KEHHS BIpyCy B opraHi3mi. ['ocTpa 1 xpoHiuHa iH(eKLli Ha
piBHI KIMITHHU 1 opradizmy. llepcucteHiiss BipycCy, JAaT€HTHICTh 1 TMOBUIbHI
1HeKIi.

KiituHHI penenTopu i CIOPiAHEHICTH (TPOMi3M) BipyCiB 10 KIITHH 1 TKAHUH.
[uTonatnyHa ais Bipycy Ha KIiTUHY. [IpyuumHU BIpyJNEHTHOCTI BIpyCiB Ta POJb
KIITUHHUX (aKTOpiB B IbOMYy Tiporieci. OCHOBHM MPOTHUBIPYCHOTO IMYHITETY.
Hecneuudiuna pe3ucreHTHiCTh. POb IMyHHOI CUCTEMU MPU BIPYCHUX 1H(EKIIAX.
Bpomxennit Ta HaOytud  imyHiTer. Cneumdiydi  KIITHHHI  (akTopu
npoTuBIpycHOTO IMyHITeTY (T-KUIepu, makpodaru, IUTOKIHHU, IHTEpdEpPOH).

BakuuHoTeparis Ta BAKIMHOMPO(D1JIAKTHKA

MexaHnizmMu Aii npu BipycHuX 1HeK1isX. IHTEepdepoHn sK O610J0TTUHO
aKTUBHI pEYOBMHM, iX HOMEHKJIATypa 1 XapaKTepUCTHKa, MPOTUBIpyCHA
aKTUBHICTh. I[HAYKTOpH iHTEeppEepoHy. SK HaWIleBIIIMI MeTox B OOpOoTHOI 3
BIpYCHUMHU 1H(EKIISIMU JIOAUHHA 1 TBApUH. TUMU BaKIMH, X OCHOBHI IEpPEBar i
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Henomiku. [loHATTs mpo cyOoAMHWYHI, IITy4YHi, reHHoiwkeHepHi Ta JIHK-
BakiHU. [IpoGnemMu BakuMHAIT TpU BipycHUX 1HQeKMiAx. “Baxkuunaris” mnpu
BIpYCHUX 1H(EKILIAX Y POCTHH.

JlaGopatopHa AiarHOCTKa BipyCiB

JiarHoctuka BipycHUX iH(eKmii Ta igeHTudikaimis BipyciB. 3araibHi
BIJIOMOCTI PO J1abopaTOpHy J1arHOCTUKY BipycHHX iH(pekIiil. Binbdip, miaroroska
Ta TPaHCMOPTYBaHHS Marepiany. BuaineHHs BipyciB B KIITUHHUX KYyJIbTypax
(MOHOIIIAPOBHX, OPTaHHUX), 3 3aCTOCYBaHHIM KypsSYHX eMOpIOHIB, 1aO0paTOPHUX
TBapuH. IneHTHdIKaIis BIpyCiB 3a JIOMOMOTOI OMHUCY CHUMIITOMIB (Bi3yaslbHO).
Ceponoriuni mMetoau iaeHTHdikaiii BipyciB. TpaHcdopmaliisi Ta OHKOTeHE3 —
JIHK-BMicH1 Bipycu Ta peTpoBIpycH. 3arajibHi OCOOJMBOCTI BIpyCOJIOTIl MyXJIMH.
BnactuBocti TpanchopmoBaHux KIiTHH. [lpupoaHuii 1 ekcnepuMeHTalbHUN
OHKOTEHe3 1 TpaHchopmallis KIITUH BipycaMHd, IO BHUKIHUKAIOTh MMyXJWHU.
Knacudikamist Ta BaactuBocti JIHK-BMicHUX OHKOreHHUX BipyciB. BractuBocti
PHK- BMICHHX OHKOTeHHHMX BipycCiB (peTpoBipyciB). EHAOreHHI Ta €K30reHHI
PETPOBIpYCH, 3HAYEHHSI pEKOMOIHAIIl1 A1 TpaHchOopMallil KIITHHH.

OnTOreHes BIpyCHUX 1H(EKIII

[Tatorennicth V-ONC+ Ta V-ONC- BipyciB. KiiTuHHI TpaHcoOpMyroui TeHH.
Ponp renetnyHOr0o Marepiaay OHKOT€HHHX BIpYCiB B TpaHC(OPMOBAHUX KIITHHAX
Ta KITUHHUX (akTOpiB B BIpyCIHAYKOBaHIA TpancpopMmarii. MexaHi3MH
TpanchopMyrouoi Jii OHKOT€HHHX BipyciB Ha kimiTuHy. [lomibni dyHKIii
Tpanchopmyrounx reHiB nyxiuHHux J[HK-BMICHMX BipycCiB, OHKOTEHIB
PETPOBIPYCIB Ta OHKOTEHIB PAKOBHUX KJIITHH. IMyHOJOTIYHHI KOHTPOJIb KIIITUHHOI
npodidepartii.

bakrepiodaru.3aranbHa XapakTepruCTUKA, yIbTPACTPYKTYpa

3arajibHa XapakTepucTUKa BipyciB Oaktepiit (6aktepiodariB). OcoOaMBOCTI
B3aeMo/il OakTepiodary 3 OakTepiaabHOI KJIITUHOW. POjb KIITUHHOI CTIHKH Y
IPaMIO3UTUBHUX Ta TpaMHEraTMBHUX OakTepid. AncopOuiss Ta NPOHUKHEHHS
F€HEeTUYHOIO0 MaTepiany Bipycy B OakrepiainbHy KIITUHY. [IpoayKTuBHUN THI
B3aeMO/Ili (pary 3 kiTHHOO. JIaTeHTHHIT nepio po3BUTKY (ara. 30ipka BIpIOHIB Ta
mizuc 6aktepii. JIi3oreHHuit MIsAX po3BUTKY 1H(EKIi (Ha npukiaal gary asamoaa).
3aranpHa Ta crneuudiuaa TpaHcaykiis. KoHBepcis BiacTHBOCTEH OakTepidl i
niero ¢dara. [Tnazmigu.®@arorepamnis. BukopuctanHs ¢ariB Sk BEKTOPIB IS
KJIOHYBaHHS T€HIB.

ditoBipyconoris

3aranpHa XapakTepucTuka BipyciB pociauH. OcoOIMBOCTI B3a€MO/IIi BipyCiB
POCIUH 3 POCIMHHOIO KIITHHOIO. BruiuB BipycHOI iHQEKIIi Ha pIiCT 1 pO3BUTOK
pocnuH. [loBemiHka BipyCiB B POCIHHI: PyX MDK KIITHHAMHA 1 TKaHWUHAMH,
JIOKaJTi3allisl Ta HAKOMMYEHHS BipyCiB, YTBOPEHHS BKIIIOUEHb.

MexanizMu mnepenadi  BIpyCiB POCIMH B TMPUPOJHIX yMOBax Ta B
nabopatopii. IlepcucTeHTHa, HaMiBNEPCUCTEHTHA Ta HEMEPCUCTEHTHA Iepeadi
BipyciB BekTopamu. DakTopu, IO BIUIMBAIOTh HAa PO3MOBCIOKEHICTh BIPYCIB
pociuH. CriocoOu 3armo0iraHHs BTpaT BPOKaro BiJl BIDYCHUX 1H(EKITIH.

3arajibHa XapaKTEepPUCTUKA BIPYCIB JIFOJIMHU 1 TBAPUH

Cramii B3aemopii Bipycy 3 KIITHHOIO. Poib BIpyCHUX 1 KIITHHHUX
perienTopiB B aacopOiii Bipycy. MexaHi3Mu MPOHUKHEHHS BIPYCY B ITUTOILIA3MY
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KIITUHU (€HIOIUTO3, 3JIUTTS MemOpaH). “Po3msranns’™ BipioHiB. Excmpecis i
perutiKalisi BIpyCHUX TeHOMIB. 301pKa, J03piBaHHs Ta BUX1J BIPYCiB 3 1HPIKOBAHUX
KIITUH. [HTErpalis reHomy Bipycy 3 KJIITHHHUM F€HOMOM.

HedextHi Bipycu. Ilepcuctenis Ta ii pojs B MiATPUMAaHHI KUTTE3IATHOCTI
BIpYCHUX TOIyJAid. XapakTepuCTHKa MpeICcTaBHUKIB poauH Poxviridae,
Herpesviridae, Adenoviridae, Hepadnaviridae, Rhabdoviridae, Orthomyxoviridae,
Picornaviridae, Retroviridae.

HekanoniuHi Bipycu

HekaHoHiuHi BipycM — TNpIOHM Ta BIpOigu. 3arajibHa XapaKTepUCTUKA
npioHiB. K. TIaiinyuek ta C. Ilpy3iHep, iX pojib B po3yMiHHI 010JIOTii MPIOHIB.
CyuyacHi TOTJIAIM Ha “peruIiKalliio’ MpIoHIB Ta 1X 37aTHICTh CAMOBIATBOPIOBATHCK.
CrniexTp rocrnojiapiB MpioHiB.

Xapaktepuctuka Ta Kiacudikamis BipoigiB. OcoOnuBocTi OyI0oBH Ta
perutikauiss PHK Bipoinis. IlopiBHAHHS 0coOJMBOCTEN BIpOiliB Ta MPIOHIB 5K
HUIIX J0 PO3yMIHHS iX O10J0TiYHMX ocoOauBocTei. Jlesiki TimoTe3w IMpo
MOXO/KEHHS Ta MPUPOJY BIPOiIIB Ta MPIOHIB.

CHI/ ta muisixu Horo npo(IakTHKH.

CyuacHuii ctan nanngemii BIJI Ha mmaneti 1 B Ykpaini. [loxomkeHHs Ta
PI3HOMAHITTS Bipycy iMyHoaedinuty mtoaunu. MonekynsapHa Oionoris BLJL
Oco6muBocti B3aemonii BIJI 3 wyrnuBumu kmituHamu. KoiHiyHa kapThHa Ta
3acobu mikyBaHHs CHI/ly. 3aco0u mnpodinakThky, cydacHl BaKIMHU Ta
NEPCTIEKTUBH iX 3acTocyBaHHs B MailOyTHboMy. CorrianbHi acnektu CHI/ly.

Hogi Ta emepxeHTH1 BIpyCHI 1H(EKIII].

Bipycui indekmii XXI cropiuus. [lepcriektuBu mikBigarmii HaWOIbII
IIKOJIOYMHHUX BIpycHUX 1H(eKIii (rpum, reprnec, rematutu A, B, C, nuxomanka
Henre, BIJI Ta inmmx). HeOGe3neka 3acTocyBaHHS areHTIB BIPYCHOI €TIOJOTII SIK
OlosoriuHoi  30poi  (mpobiemu  Oiorepopusmy). HeoOxigHICTh T7100ATBHOTO
KOHTPOJIO 3a BIPYCHUMHU 1H(MEKIISIMU JIIOJUHU, TBAPUH 1 POCIHMH B Cy4YaCHHUX
ymMoBax. Poib MOHITOPHHTY Ta TIPOTHO3yBaHHS B TIOMEPEHKCHHI PO3BHUTKY
BIpYCHUX 1H(EKIIii.

12. bioximis.

[Ipenmer i1 3aBnanHs 610ximii. Poab Ta Miciie 610XiMii B HAYKOBOTEXHIUHOMY
nporpeci. OCHOBHI po3iau 0i0oXiMil: cTaTW4yHA, JUHAMIYHA, O10XIMis OpTraHiB 1
TKaHuH. Buawm Oioximii: OiloXimis JIOIMHM Ta TBapuH, OI10XiIMisS POCIIHH,
MIKpOOpraHi3miB, BIpyCiB, MeauW4yHa OlOXIMisl, €BOJIIOI[IiHA, TEXHIYHA,
MOJIEKYJIsipHa, OloopraHiuHa Ta 1H. IcTopis po3BUTKY Oioximii. Mertoau, sKi
BUKOPUCTOBYIOTHCS B O10XIMIYHHMX JOCIIHKEHHSX.

XiMiyHU#M CKJIa]] )KUBUX opra”i3miB. Boga. di3uuHi Ta XiMI4HI BIAaCTUBOCTI
BoAu. Ponb BoaM B ®UBUX opraHizMax. MiHepaibH1 peHOBUHU, IXHS POJIb y OOMIiHI
PEYOBHH 1 3a0e31eueHH1 0y/10BH 010MOIIMEpIB.

ByrneBoau. 3aranbHi BIacTHMBOCTI Ta Kjacuikailisi ByrjieBojiB, OyjoBa i
poiib y KUBIM mpupodl. XapaKTepUCTHKa MOHOCAXapuaiB, OJIrocaxapuiis,
nomcaxapuaiB. HaliBaxxnugimni npencraBHuky. [1oxiaH1 ByraeBodiB, X MOXiIHI.

Jlimiau. 3araibHi BIACTUBOCTI, PO3MOBCIOKEHHS, pOJIb Yy Oprasiswmi,
kjacudikaiisi, CTpPyKTypHI KOMIOHEHTH JimiaiB. JKUpHI KUCIOTU: KiIacudikarlis,
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OynoBa, BIAcTUBOCTI. Buii >xupHi ciuptu ¥ anbaeriau, kiacudikariiis, OyaoBa Ta
BJIacTUBOCTI. HeltpanpHi mimiau, edipu XojiecTepuHy, HEUTpalbHI TIIKOIIMIIH,
docdomiman — rainepuan, knacudikaiis, Oymosa Ta BractuBocti. Chinromimniay,
OynaoBa, BIacTHBOCTI, Kiacuikamis.  XapaKTepUCTHKA  HAWBaKIUBIIINX
MIPEICTaBHUKIB JIIITiTiB.

Binku. Ixui Giomoriuni dbyukmii. XiMigaul ckian O1IKiB. AMIHOKHCIOTH —
CTpYKTypHI onuHuii OuikiB. DI3uMKO-XiMiuHI BJIACTHBOCTI aMIHOKHCIOT.
KucnoTHo-0CHOBHI BIACTUBOCTI aMiHOKHUCIIOT. TumM kiacugikaiii aMiHOKHCIIOT:
alUKIIYH] Ta UKJIIYHI aMIHOKHCJIOTH, MOHOaMIHOMOHOKapOOHOBI,
JTMaMiHOMOHOKapOOHOBI, MOHOAMIHOAMKAPOOHOBI. XapaKTEPUCTUKA OKPEMHUX
amigokuciioT. Ilenrumuuii 3B’s30k. Ilemrtuau Tta nominentugd.  Metoau
PO3IIJICHHS ¥ aHaTI3y TENTHIIB.

CydacHe ysABJIICHHS NpO CTPYKTypy OinkiB. PiBHI opraxizaiiii OUTKOBHX
MOJIEKYJI: IEPBUHHA, BTOPUHHA, TPETUHHA, YeTBEpTUHHA. CHIIK, 110 CTAaOUTI3YIOTh
KoH(opmaIliito OUIKiB (KOBaJICHTHI, BOJHEBI, 10HHI, T1podoOH1). Di3UKO-XIMIUHI
BJIACTUBOCTI OUJIKIB (MOJICKYJISIpHA Maca Ta METOAM il BUBHAYEHHS, po3Mip, hopma
W 3apsa MOJIEKYJM, 130€JeKTpUYHA TOuKa OUIKIB, amM(pOTEpHI BIACTHBOCTI).
Knacudikamiss  OunkiB.  Ilpocti Ta  ckimagHi  OUlkKM.  XapaKTEepUCTUKA
XPOMOMIPOTEIIIB, HYKJICOMPOTEiMIB, ITIKO- Ta JIMNOMPOTEiAiB. MeToau OYUCTKH,
BUJIJICHHS Ta BUBYCHHS OYy/10BH O1JIKiB.

HyxneinoBi kucinotu. XiMIYHUHN CKIIaJ HyKJI€iHOBUX KHUCIOT. [lypuHOBI Ta
MIPUMIUHOBI OCHOBU, HyKjeo3uau W HykieoTuau. [loxigHl HYKICOTHIIB:
UKIIYH HYKJICOTHIIA, HYKJICOTHIIHI KOPEPMEHTH. 3HAUYCHHS HYKJICOTHUIIIB Y
O0l0CUHTETHUYHUX Tmpolecax. byqoBa MOMIHYKICOTHIHOTO JaHIfora. XiMiyHa W
€H3MMAaTH4YHA JIerpajiailis HYKJIETHOBUX KHUCJIOT. Buam HYKJIETHOBHX KHCIIOT.
bynosa ta BnactuBocti JIHK. PiBHi opranizanii JIHK. IlepBunna ctpykrypa JIHK.
Bropunna 6ynosa JIHK. IIpaBuio kommiementapHocti. TpetunHa oynosa JIHK.
®di3uko-ximiuHi BiaactuBocti JIHK. BynoBa xpomocom. CtpykTypa it 6ynosa PHK.
Tpu tunu PHK: indopmamiitHa, TpaHcnopTHa, pubocoManbHa. (OcoOJIMBOCTI
HYKJICOTHJIHOTO CKJIy, MOJIEKYJIIPHOT MacH, 010JI0TYHOI pOJIi.

®epmeHT — OlosioriuHi  katamizatopu. CTpykTypa Ta BIACTUBOCTI
depmentiB. Ilonsatrs mpo i3odepmentu. Kinetnka ¢GepMEHTATUBHOTO Kartaiizy.
IBuakicts dpepmenTaTuBHUX peakiiil. Enepris aktusaiii. Koncranta Mixaernica,
cyOcTpaTHa KOHCTaHTa, OJWHHIN aKTUBHOCTI ¢epmeHTiB. Criocobu BU3HAYCHHS
KOHCTaHTH Mixaenica W MakCUMallbHOI IBHAKOCTI peakmii.  KineTuka
rajJbMyBaHHS (1Hr1OHyBaHHS) (dbepMEeHTaTUBHUX  pEaKIii. Kinetuka
HEO0OOPOTHHOTO 1HT1OHYBaHHS. KOHKYpeHTHE Ta HEKOHKYPEHTHE IHT1OHYBaHHS.
Meroau po3paxyHKy KOHCTAHT 1HTIOHyBaHHS. Be3KOHKypeHTHe TajlbMyBaHHS W
3MillaHl TUNU 1HTIOHYBaHHsS. EjnemeHTH HecTallioHapHO1 O10XIMIYHOi KIHETHKHU.
3aranpHa ysiBa mpo MexaHi3Mm aii ¢epmeHTiB.DepMeHT-CyOcTpaTHI KOMILJIEKCH,
XapaKTepUCTUKA aKTUBHUX IeHTPiB pepmeHTiB. EdexTn 30auxeHHs i opieHTaIlli,
“nubu”, rimore3a “BUMYIIEHOTO” KOHTaKTy Ta 1H. THIM KHUCIOTHO-OCHOBHOTO
KaTajizy. XapakTepucTuka (QyHKI[IOHAJbHUX TPy, K1 BXOJATh y aKTUBHUH IIEHTP
¢depmenTiB. MexaHisM aii (epMeHTIB, y aKTUBHUX LEHTPax SKUX 3HAXOAUTHCS
rictuuH. GepMeHTH KUCIOTHO-OCHOBHOTO THUITY 0€3 yJacTi iMi/1a301y B aKTUBHHUX
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neHtpax gepmentiB. KopepMeHnTu, mpocTeTHyH1 Tpynu i akTuBaTopu (HEPMEHTIB.
Knacudikarist kodakropiB, Ta ix xapakTepucTHKa. Ponb MeTalliB y KaTadITHYHIN
aii pepmeHnTiB. Perymsiis ¢pepMeHTHOrO anapaTy KIITHHH.

Biraminu. IxHs pons y QyHKIioHyBaHHi (epMeHTIB. XapaKTepucTHKa
BOJIOPO3YMHHUX BiTamiHiB: TiamiH (B1), pubodumasin (B2), HikoTMHHOBa KHCIOTa
(PP), manTorenoBa kuciora (B3), mipunokcun (B6), 6iotun (H), pomieBa kucnora,
ackop6OinoBa kucnota (C). XKupopo3zuuHHi BiTamiHH: BiTamiHH A, BiTamiHu /I,
BitamiH E, Bitamin K. BitamiHomoai6H1 peuoBUHHU.

Juuamiyna Oioximigs. OOMIH pPEYOBMH 1 e€HEprii — HallBaxIMBiIIa
0COOJIMBICTh KUBOI MaTepii. €HICTh MPOIECIB aCUMUIALIT Ta TUCUMIJISLIII.

OcoOnMuBOCTI peakiliii, siki MpoTiKaloTh B opraHizmi. OOMiIH BYTJIEBO/IIB.
[lepeTBOpEHHS BYTJIEBO/IIB Y TPABHOMY TPAKTI.

®depMeHTH, SKI OPUINMAIOTh Y4YacTh Yy [EPETBOPEHHI BYIJIEBO/IIB.
Pozmennenns raikoreny. lnsxu po3nany ByriieBoiB. AHaepoOHE MEepEeTBOPEHHS
BYIJIEBOAIB (AMXOTOMIYHHUM pO3Maj), TIIKOTeHOMI3. [JKomi3 Ta TIIKOJITUYHI
(depmeHTH. 3HAYEHHS peEaKIiil TIIKOMITHYHOI OKCHUAOPEAYKIll, CIPSKEHOI 3
dbochopuntoBanuaMm. CriupToBe OPOAIHHS.

Enepreruka riikomzy W OpoaiHs. AepoOHe NEpeTBOPEHHS BYIJIEBO/IIB.
OxucnoBaibHE  TEPETBOPEHHSA  TJIOK030-6-pocdary  (pochormokonaTHUH,
neHTo3odocdarHuii a00 armOTOMIYHUN MIJISAX ), HOTO 3HAYCHHS.

JlumoHHOKUCIMM 1UKN (LUK JU- Ta TPUKAPOOHOBUX KHUCIOT, UK
Kpebca), tioro 6iooriune 3Ha4eHHs. [ MOKCHUIATHUN MUISAX, TTIIKOKCHCOMMU.

[lepenecennss enekTpoHiB 1 OkucHe QocdopuntoBanas. [luroxpomu.
Huxaneuuii nuiax. EHepretrka mepeHocy 1muToxpomiB. CHpsiKEHICTh OKHCHOTO
dochopuaroBaHHS 3 MPOIIECOM ITEPEHECEHHS eJICKTPOHIB.

bananc eneprii. Enepretnunuii 0anaHc  aepoOHOro  MEpPETBOPEHHS
BYTJIEBOJIB. XE€MIOCMOTUYHA TEOPisl €HEPreTUYHOrO CIPSHKEHHS OKUCIEHHS Ta
dbochopumtoBanHa. DyHKIII TpagieHTa eJIeKTPOXIMIYHOTO TMOTEHIlaly 10HIB
BOJIHIO.

biocuHTe3 ByrneBoAiB. YTBOpPEHHS MOHOcaxapuaiB. biocMHTE3 TiiKOreHy,
IJIIKOTeHOHeorene3. Perymsuis ByrieBogHoro oOMiHy. Poib TropMoHIB y
ByrieBoHOMY 0OMiHi. [TopymienHst oOMiny ByrieBoaiB. LlykpoBuii niaber.

O6min mimiaie. [lepeTBopeHHs MiMmiiB y KHUIIKOBO-IIIYHKOBOMY TPaKTI.
Jlinasu. Ponp »o0BY4i B 1bOMYy mporieci. Po3miemieHHs mimigiB y TKaHWHAX.
[leperBopennst  rminepuny. OKuCIeHS  JKUPHUX  KUCHOT. PosmennenHs
docdomimiaiB 1 cTrepuaiB. biocMHTEe3 HACMYEHUX >KUPHUX KHCJIOT. biocuHTE3
HEHACUYEHUX JKUPHUX KHUCIOT. MeTabosi3M KETOHOBHX CHONyK. biocuHTes
dochatuai, crepuniB. Perymsamis  mertabomizmy  mimigiB.  MeTtabosizm
chirromimiaiB. MeTaboJ113M MpocTariaHAnHIB.

OOMIH OINKIB 1 aMIHOKHMCIOT. ['iIpoi3 OUIKIB B KHIIKOBO-LIIITYHKOBOMY
TpakTi. BHYTpINIHBOKIITUHHE TNEPETBOPEHHS OUIKIB. 3arajbHi MUIAXU OOMIHY
aMIHOKHCJIOT: TpaHCAMIHYBaHHS, WOro 3HAYEHHs, NPOLECU JIe3aMIHyBaHHS Ta
nekapOOKCHITIOBaHHS. AMiau Ta ix (izionoriune 3HaudeHHs. KiHIEBI NPOIYyKTH
azotucroro o6miny. biocunTes cedoBuHU. OcCoOJHUBOCTI OOMIHY OKpEeMHX
aMIHOKHUCIJIOT. A3O0THUCTI HEOLTKOBI PEUOBUHHM (KpeaTuH, KpEeaTHWHIH, KapHITHH,
aHCepuH Ta 1H.), CHHTE3, po3maj 1 OionoriuHa poisb. CydacHe YSBIEHHS IPO
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OlocuHTEe3 OLIKIB. AKTHBAIg aMiHOKKUCIOT. Ponp aminoarmia-TPHK-cuuaTeTas B
yTBopeHH1 aminoanuia-TPHK. Ananrtepna Tteopis OlocuHTE3y OLUIKIB, ITOHATTS
KOay. AHTHKOMOHHU, ixHI BiactuBOCTi. CumHTE3 OUIKiB Ha pubocomax. Etamm
TPAHCIIAII: 1HIMIAIis, eJIOHTAITis, TepMiHAIIis.

bioenepretuka Tpancsmii. [locTrpancsmiitni Moaudikarii 61JIKiB.

MexaHi3mM# perysiii O1TKOBOTO CUHTE3Y.

OOMiIH HYKJIEIHOBUX KHCJIOT. Po3IIenieHHs HyKICIHOBUX KHCIOT [0
KIHIIEBUX TPOAYKTIB. MeTaboniuHuii po3naja MmypuHiB 1 mipumiauHiB. biocunTes
HYKJICOTHU/IIB: yPUHOBUX 1 MPUMITMHOBUX. YTBOpeHHS
J€30KCUPUOOHYKIICOTUIIB. Perynsdiiss O010CUHTE3y HYKICOTHAIB. YTBOPEHHS
HYKJICOTUIHUX KodepmeHTiB. XapaKTepUCTHKa HyKJIea3 Ta iX CHenugIuHICTb,
pectpukTasu. Perumikamis JIHK, mogudikaris 1 pecrpukiis JIHK. biocuates PHK
(Tpanckpuriisi). KinonyBanHs reHiB. ['eHeTHYHA Ta MOJIEKYJISIpHA 1HXKEHEPIs.

bynoBa ta ¢ynkiis 6ionoriyuHux MemOpaH. byioBa KOMIIOHEHTIB MeMOpaH.
CtpykTypHa opradizanis MeMOpaH. ACHUMETpis CTPYKTYpHUX KOMIIOHEHTIB
MeMmOpaH. PerynaropHa ponb OGiomemOpaH. MexaHi3MH NPOHUKHEHHSI PEUYOBUH
yepe3 MemOpaHu. Ponb mimigiB y peryidiii akKTUBHOCTI MeMOpaHO3B’s3aHUX
dbepMenTiB. MeMOpaHu Ta MIKKJIITUHHI B3a€EMO/II.

Perynsuiss metaboniuaux mporeciB. ['opmonu 1 meniaropu. PerenTopw,
Helipomeniaropu. Ponbs crepoinHux ropmoHiB. DYHKIS TUPEOINHUX TOPMOHIB.
Karexonaminm Ta OUIKOBO-NENTHAHI TOPMOHH. JlesdKi MOJEKYJSIpHI MEXaHi3MHU
NPOBENICHHS PEryJsSTOpHUX CcUTHamiB. Perymaropui edexktu ioHiB Ca Ta
KanmpMOAyiHy. CucTeMa HHUKIIYHUX HYKJICOTHUI1B. DOCPOIHOZUTHIHUNA ITHKIL.
Kackay apaxijoHOBOi KHCIIOTH.

Buxopuctanns 1ocsirHeHb 010XiMii B HApOJHOMY TOCIIOAAPCTBI.

13. Panio®ioJorisi.

[Ipenmer pamioGiosorii. 3B’A30K paaio0ionorii 3 I1HIIMMH Tally3siIMU
010JI0T1YHOT HayKH W MpakTuku. Panio6ionoris Ta po3BUTOK 010JI0Tii, MEIUIIUHH,
CUIBCBKOIO TocmoaapcTBa. SnepHa eHepretuka. Pamioekonoria Ta 0Oe3neka
6iochepu Ta moauHH. IcTopis pamio6ioNorii Ta OCHOBHI €Tamu PO3BUTKY il SIK
HayKHU.

[TepBuHHI MexaH13MH Pagi00107I0TIYHIX e(DEKTIB

Tunu 10HI3yr0YOr0 BUIIPOMIHIOBAHHS Ta MOTO JKepena. €KCIo3ulliifHa Ta
NOTJIMHYTAa 03U 10HI3yI0YOro BUIIPOMiHIOBaHHS. [10TyXHICTh 703U 10HI3yIOUOTO
BUMIPOMIiHIOBaHHS. ['ocTpe, TPOJOHroBaHE ¥  XPOHIYHE  OMPOMIHEHHS.
OnpomiHeHHS BiJ I1HKOPIOPOBAaHUX B KIITHHAX PaTlOHYKIIIB, €HEPreTUYHI
CIEKTPH Ta PO3PaXyHKH MOTIMHYTHUX /103, 3yMOBJIEHUX 1X PO3MAIOM.

B3aemonist 10HI3ylOUOrOo BUIPOMIHIOBAHHS 3 pe4yoBUHOIO. [lepBUHHI
IpOLIECH TOTJIMHAHHS KBAHTIB BUCOKOI €HEPTii peJieiBCbKE PO3CISIHHA, MPY>KHE
cuniBygapiaas, edext KomnToHa, yTBOpeHHS mapu MO3UTPOH-EIEKTPOH.
[TornuHaHHg KOPIYCKYJSPHOTO 10HI3YIOUOTO BHIPOMIHIOBaHHS (€JIEKTPOHIB,
MO3UTPOHIB, IPOTOHIB, MPUCKOPEHUX syep). [lormuHanHs HEUTPOHIB Y PEUOBHHI -
SIIEPHI peakIlii, siapa Bijjiayl, MOMEPEUYHUM MTEPETUH Peakiliii B3a€Mo/lii HEUTPOHIB
3 sapamMu aTtoMiB. KoedilieHTH MOTJIMHAHHS 10HI3YIOYOTO BHUIIPOMIHIOBAHHS.
Kpusa bpera.
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[onizamiss Ta 30y/KeHHS MOJIeKyJl 1 artowmiB. loHi3aliiiHUN MOTEHINiA.
Henbra enektpoHu. [IpocTopoBe po3TallyBaHHsS 10HI30BaHUX Ta 30YKEHUX
MOJIEKYJI 1 aTOMIB MPHU TMOTJIMHAHHI 10HI3yIOYOTO BHUIPOMIHIOBAHHS B PEYOBHHI.
Crpyktypa tpeka. Jlimitini Butpatu eHeprii (JIBE). Bignocma O6iomoriuna
edextuBHicTh (BBE) ioHi3ytouoro BumpoMinioBaHHs. Pigko- il MIibHOIOHIZYIOUE
BuripoMiHioBaHHs. Metoau BuBueHHs BBE Ionizyrodoro BUIIPOMiHIOBaHHS.
KoedoimieHnT skocTi 10HI3ytouoro BumpoMiHioBaHHs. 3B's30k Mk BBE i JIBE B
paniobionoriyaux peakiisx. EdextuBHi m03u onmpomineHHs. ExBiBaneHTHI 1034
OTIPOMIHEHHS.

Jlist 10H13yI0UOT0 BUIIPOMIHIOBAHHS Ha MOJIEKYJU. THUIIN MOJEIbHUX CUCTEM
JUIS BABYEHHSI MEXaHI3MIB pajiallifHO-XIMIYHUX IporieciB. [Ipsma ta Henpsma fis
10HI3YIOUOTO BHUIIPOMIHIOBAaHHS Ha MOJIEKYJIM B MOJIETBHUX CHCTeMax 1 Ha
KITUHU. EQekT po3BeeHHs.

Jisi 10HI3yI0HOr0 BUIIPOMIHIOBAHHSI Ha PEUYOBHUHH, IO BXOJATH 10 CKJIaay
UBUX KJIITUH. Pagionii3 BOAM Ta BUHHUKAKOUl MPU I[bOMY NpOAYKTH. B3aeMois
KHCHIO 3 MNPOAYKTaMu paaionizy Boau. Jlis 10HI3yI0OUOTO BHIIPOMIHIOBAaHHS Ha
aMIHOKHUCIOTH ¥ Olnku. Pamiariiina iHakTuBaiis (epMeHTIB y po3uuHax. Pagioni3
BYIJIEBOJIB 1 HOro mnpoaykTh. PamiamiiiHa XiMmis HYKJIEOTH[IB, HYKJIETHOBUX
KHUCIIOT, HYKJICOMPOTEiIB 1 TXHIX MOJEIbHUX CHUCTeM. Hachiiku MOJNEeKyJISIpHUX
nomkokeHb JIHK: ogHO- Ta ABOHUTKOBI po3puBu Motiekyd, 3muBku JJHK-JTHK
ta JIHK-Oimok. MexaHi3Mu MOJIEKYJSIPHUX TEPETBOPEHb IiJ] BIUIMBOM
10HI3yI0YOro BUIPOMiHIOBaHHSA. MexaHizmu nomkopkeds JIHK. [lis ioHi3yrouoi
pamiamii Ha OKUPHI KUCIOTH W mimigu. JIaHIIoroBi peakiii TEePOKCHIHOTO
OKHUCJICHHS JimiaiB. PagioniTuyHi npormecu mpu Jii 10HI3yI04Oro BUMIPOMIHIOBaAHHS
HA TEMBMICHI CIOJYKH, HYKJICOTHABMICHI KO(GAKTOpPH, BITaMiHU TOMIO.
PanianiiiHoxiMiuHI POIIECH B HAAMOJICKYJISIPHUX CTPYKTYpax.

Metoau pamiamiiinoi  ximii. KiHeTuka paiallifHOXIMIYHUX —PEalKIlii.
KinbkicHa xapakTepuCTHKa paJioNITUYHUX MpoleciB. Buxin pagiamiiizo-
XIMIYHOI peakilii B MOACIbHUX CHUCTEMax 1 B )KMBUX KJITUHAX. PamiamitHoXimMiuH1
peakiii B HEroMOr€HHMX CHCTeMax. Buxoau pamialifHOXIMIYHUX peakliil y
KUBUX KJTITUHAX.

BinbHOpaaukaabHi CTaHM Ta METOAM iX BUBYCHHS. METON €IeKTPOHHOTO
napamMar"HiTHOro pe3oHaHcy. HasBHI Ta 1HAyKOBaHI ONPOMIHEHHSIM BIJIbHI
paguKkaau B OIOJIOTIYHHMX CHCTeMaX. 3B’SI30K MIXK MPSMOIO €0 10HI3YIOYOTO
BUIMIPOMIHIOBaHHS HAa KWBI KIITHHH Ta MOJIETbHI CHUCTEMHU 3 YTBOPEHHSIM
BUTRHOPAIUKAIBHUX CTAaHIB MOJEKYJ. BinbHOpamukaibHI CTaHW W MOTEHIIATbHI
pamiarifHOXIMIYHI MOMTKO/PKEHHS MAaKPOMOJIEKYI.

VY4acTh KUCHIO B paJiaIlifHOXIMIYHUX PEAKIIISAX Y MOJEITBHUX CHUCTEMax 1 B
XKUBUX KJIITUHaX. KucHeBui edekT 1 oro kijapkicHa xapaktepuctuka. Koedirient
kucHeBoro nocuieHHs. JIBE i kucHeBuii edext. Bigknanenuit kucHeBUil eexT.
KucueBoaktupHi 11eHTpru Mojekyid. CynepoKCHIHMM paaukana 1 Horo Olosoriyxa
nis. TpancMmyTaliitHi eeKTH Bl IHKOPIIOPOBAHUX PaIIOHYKJIIIIIB.

Kuitunna pagiobiosoris

ITyckoBi 6i0XiMIYHI Ta MOJEKYJISIPHOOIOJOTTYHI MEXaHI3MHU MPOMEHEBOTO
ypaxeHHs KIiTUHU. [lepBUHHI Ta BTOPUHHI paAlalifHOOIOXIMIYHI MPOLIECH.
MopenbHi, cuCTeMH padiariiHO-010XIMIYHUX IOCHIKEeHb. Jl030B1 3alIeKHOCTI
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€JIEMEHTApHUX O10XIMIYHUX TMPOIECIB 1 (YHKI[IOHATBHOI 3JaTHOCTI KJITUHHHUX
opranei. [Ipo6iema yacThHM # 11710T0 B pajialiiHii 610XiMmii.

MexanisMu  peamzaiii TPOAYKTIB  pamionizy BOAM B  KIITHHHUX
MOJIEKYJISIPHUX CTpyKTypax. Ilpsmi pamiaifiiiHi MOIIKOMKEHHS MaKpOMOJEKYN Y
MOpYyIIEHHAX O10XiMIYHMX TmponeciB. i 10HI3yI0WOrOo BHUIPOMIHIOBAHHS Ha
MeMOpanun Ta ixHl (QyHkuii. MonekynspHe BII3HABaHHS, CAMOCKJIAJACHHS
HAJMOJICKYJISIPHUX CTPYKTYp, iXHS 3aJ€KHICTh Bl OMPOMIHEHHS 10HI3yIOUHUM
OTPOMIHIOBaHHSAM. MeTaboiyHui ToMeocTa3 1 Horo posiaj mpu il 10HI3yI0Y0ro
BUMPOMIHIOBaHHS. BIIJIMB 10HI3YIOWOro BHIPOMIHIOBAHHS Ha MEMOpaHU Ta iXHi
dbyHkIii. bioxiMiuHI pEryiasSTOpHI CHCTEMH KJIITHHM Ta MEXaHI3MH IXHIX
MOXO/IKE€Hb BHACTIOK JIii 10HI3yFOUOTO BUITPOMIHIOBAHHS.

MaTpu4dHi CUCTEMH KUBOI KIITHHHU Ta MOPYIICHHS MATPUYHUX CUHTE31B 1]
BILUTMBOM 10HI3YIOUOTO BUIIPOMIHIOBAHHS.

[lopiBHSAZIbHA XapaKTEPUCTHKA PAAIOUYTIMBOCTI PI3HUX  OlOXIMIYHUX
cucteM KITUHU. KoMneHcaTOpHI MEXaHI3MH BIJHOBJIIEHHS CHCTEM IICIIA
OTIPOMIHEHHS.

PenponyktuBHa it MeTa00JIIYHA BUKUBAEMICTD KIIITUHHU MICIS OMTPOMIHEHHS.

EBomroniiini  aciektd  (QOpMyBaHHS  pI3HOTO  PIBHA  PaJiOCTIHKOCTI
010XIMIYHUX CUCTEM KJIITHHHU.

Tunu momudikarmii pagiodiosoriyHuX edekTiB y KmiTuHl. Moaudikaris
pamialifHOXIMIYHUX TIOIMIKOJKEHb MOJIEKYJ Yy pO3uMHax. 3B’S30K MIiXK
Moaudikaiiero  pamio0loNoriyHUX — ePeKTiB  Ta  paaiaiitHoO10XIMIYHUMU
poLecamu.

PanionporektopHi edextu. PagionpoTekTopHi MeXaHi3MH, OMOCEPEAKOBaH1
kucHeBUM edekToM. [lepexorieHHs BUIBHOPAAUKAIBHUX CTaHIB MOJEKYJN 1
pamiaiiHOXIMIYHUN  BuXiA  momko/keHb.  Krnacudikamiss Ta  XimMiyHa
XapaKTepUCTUKA PaJIONPOTEKTOPIB. AMIHOAJIKAHTIONM Ta 1HJOJAJIKaTaMiHU.
HatuBHi ¥ 1ITy4HI pagionpoTeKTOpU. PaglonmpoTeKTOpHI MeXaHI3MH MpU
rOCTPOMY ¥ XpOHIYHOMY OTIPOMIHEHHSIX.

Paniocencubinizamiss Ta ii mexanizmu. Knacudikamis ¥ xiMiuHa npupojaa
paaioceHcuOUII3aTOpiB. PamiocencnOmi3ytoul hakTopu (H13MUHOI TPUPOIH.

IIpodimakTnyna Ta michgpasmiamiiiHa Moaudikalisg paaio0i0IorYHuX
e(eKTiB.

ComaTu4Hi ¥ TeHeTHYHI paJlio3axuCcHi (haKTOPH.

Pamiomimernku. CyOneTanbHi Ta TOTEHIWHO JETalbHI TOIIKOKEHHS
kimituH. Edexkt ¢pakmionyBanHs no3u. Edext moryxHocTi nmosu. Pemaparris
CyOneTaNpbHUX TMONIKO/DKCHb KIMITHHH. Pemapaiiisi TOTEHIIMHO —JeTabHUX
MOMIKO/KEHb KJIITUHU. 3B 30K MDK peraparii€lo CyOJeTalbHUX MOIIKOKEHD 1
dbopmamu pagianiinux ypaxens mosekyiau JHK.

HedepmenratuBHa #  ¢epmentatuBHa  ¢otopeaktuBamis  JIHK.
dotopeakTuByrounii pepmMeHT - ¢doromaza - Ta i BiacTUBOCTI. [lomumpenHs
dotopeaktuaiii JJHK Tta ii Oionoriune 3HauenHs. TemHoBa penaparis JIHK.
Mertonun BuBuYeHHs TemHOBOi penapaiii JIHK. IlozammanoBuit cunre3 JIHK.
Penapamis JIHK xmituHOO - rocmomapeM. MexaHi3M 1HIUM31HHO-EKCIIM31MHOT
penaparii JIHK. ®epmentn temuoBoi penapariii. Tunu momkomkerns JJHK 1o
MiANafaTh MiJ eKCuu3iiHy penapamito. [lommpeHHs excuu3iiHOl pemnaparii.
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I'enetnuni gedekTH CTOCOBHO CHCTEMHU TEeMHOBOi pemnapamii. Kinetnuni
xapaktepuctuku penapaiii JJHK - HemBuaka, mBuaka W MOBUIbHA peraparis.
[aribitopu penapauii JIHK. T'emetnuna imkeHepiss B  KOHCTPYIOBaHHI
pamiocTiikocTi KmTHH. Monaudikaiis pagloCTIMKOCTI HUISXOM BIUIMBY Ha
penapytouy cuctemy kiaituH. Pemapartis JIHK sk mposiB cucteMu TEHETHYHOI
KOPEKIIiT KIITHH.

Penapauis nongiitnux po3pusis JJHK. IlicaspernnikatuBua penaparis JHK.
SOS-penapamis. Iagynubensricts penaparii JIHK. ['eHn, 1m0 KOHTPOJOIOTH
penapariro nmoasiiHuX po3pusiB JJHK.

[Toxubku npu penapamii JHK. 3nauenns cucrem penapamii JHK y
€BOJIIONIT BUIIB. Pemapariist i cTapiHHS OpraHi3My.

Penapamiit JIHK 1 pamioctitikicte kmiTuHu. IlicnspamiaiiiiHe BiJTHOBICHHS
XxpoMocoM. Penapariiis HaIMOJNEKYJISAPHUX CTPYKTYp KIITHHH. MOJEKyJsipHe
Mi3HABaHHS, CaMOCKJIAJEHHS HAJAMOJEKYISIPHUX CTPYKTYyp. lepapXiduHicTh
MPOILIECIB O10JOTTYHOTO CAMOCKJIAJEHHSI HAMOJIEKYJSIpHUX CTPYKTYyp. bilosoriune
Mi3HaBaHHS - CAMOCKJIAQJCHHS HAJMOJICKYJSIPHUX CTPYKTYp BHUIIHMX MOPSAIKIB.
[IIBUAKICT, OHOBJICHHSI SK TIOKa3HWK TEMIIIB OHOBJICHHS KIITHHHHX CTPYKTYP.
MomnekynsapHUi 1 HaAMOJIEKYJISIpHUI BiOIp y mHpolecax CKIaJACHHS CTPYKTYp SK
ixHs penapaiis. Penapaiiist MemOpan, MeMOpaHHUH MOTIK.

Panio6ionoriuni peaxiiii MpoKapioTUYHUX KITHH. DOpMH 1HAKTHBAI]
kiTuH. [lopiBHsUIIBHA pailocTiKICTh OakTepiil. [Ipupoia BUCOKOI pagioCTIMKOCTI
CUHBO3EJICHUX BOJIOPOCTEM.

Kputnuni cucremu kinituau. MerabosiuHa i penpoayKTUBHA BIHIKUBAEMICTh
KJTITHH.

KymynstuBauii  edekr onpomiHeHHs. ['‘eHeTMuHa i 10HI3YIHOUOTO
BUIIPOMIHIOBaHHS. TOYKOBI, XpOMOCOMHI ¥ T€HOMHI MyTalli Ta MEXaHi3MHU iX
(opMyBaHHS il BIUIMBOM ONPOMIHEHHs. MexaH13Mu pajiaiiitHoi TpaHcdopmarii
KJIITHH.

[Ipupoga cuHEpriyHOi B3a€MOAIl 10HI3yIOUOTO BHUIIPOMIHIOBAHHS — Ta
(akTopiB XIMIYHOI i (H13UYHOT HEMPOMEHEBOT TPUPOIH.

PanioGionorist 0araToKJIITUHHUX OPraHi3MiB

KineTnka 6araToKIiTUHHUX MOMYJIAIIN MPU ONMPOMIHEHHI. THUIH KITITUHHUAX
MOMYJISIIN - BUIBHOXKHBYY1 KJIITMHM, TBIPHI TKAHWHHU, KYJbTYpH 130JIbOBAaHUX
KJIITHH 1 TKAHWH Y HOPMI Ta MPU OMPOMIHEHHI.

[Ticnspaniariiine BITHOBJICHHS KIITUHHUX TMOMYyJAii. Penomymnsiinuii
MEXaHI3M BIJHOBJICHHS KJIITHHHUX TMOMYJAi. YMOBH pemnomyJsiiifHOTO
BiTHOBJIEHHS. PamioCcTiiiKicTh KIIITHH y pi3HUX (a3zax KITUHHOTO mukiy. [Ipupoaa
SIBUIII, 110 BU3HAYAIOTh MIHJIMBICTh PaJiOCTIMKOCTI KIITHH MPOTATOM KIITHHHOIO
ITUKITY.

ACHHXPOHHICTh TOJAUTY KJIITHH. PamioCTIMKICTh KIITMHHMX MOMYJALIN y
peKMMax CHHXPOHHOI'O Ta aCMHXPOHHOro noauty. KmituHu nosa uukinoM. Go -
k1iTUHU. CTBOJIOBI KIIITHHHU 1 iXHS PyHKIIs. [[eHTp COKOI0 B POCIMHHUX TBIPHUX
TkanuHax. [lo3uriiina indopMmallisi B TBIpHUX TKAHWHAX Ta i y4acTh Y peryJisiii
PETIOHYJISIIIIMHOTO  BIAHOBJICHHS KIITHHHOT momyJssii. ®dakTtopu XIMIYHOI 1
¢i3uuHOi MpHUpPOAU, IO MOAUMPIKYIOTh PENOIMYIISIiiiHE BiTHOBICHHS KIITHHHHX
nomyJsiiiii. PenomyssiiiiHe BITHOBIEHHS B COMAaTMYHOMY W TE€HETUYHOMY
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MPOTHUPAIIAIHHOMY 3aXHCT1 OPraHi3my.

[TopiBHsIBHA  PaIOPE3UCTEHTHICTh OI10JOTIYHMX CHUCTEM, PI3HHUX 3a
CKJIa/IHICTIO TKAHUHHOT OpraHi3aiii.

Pamiamiitnnii  cungpom Ta #oro ckiaaoBi. EnemenTtapHi ¥ ckimaaHi
panio0ioNoTiyHI peakilii KIITUH 1 0araTOKIITHHHUX OpraHi3MiB. [HTETpaTHBHICTH
CKJIQJIHUX PaJio00IOTIYHUX PeaKIlii 1 paiaiiiHuX CHHAPOMIB.

Pamio6ionoriuni peakiiii pOCIMHHUX CHUCTEM, IXHsI THIIOJOTIS Ta KUTbKICHI
xapakTepucTukd. [lopiBHSIIbHA ~ XapaKTepUCTHKA  PaJIOCTIMKOCTI  PI3HUX
bimoreHeTHYHUX  rpyn  pociauH. lluToreHeTnyHi e(eKTH  ONMPOMIHEHHS.
PanioGionoriuni edextu B pociuH. Edexr 30epiranns. PamiocTifkicTh MUKy Ta
woro Qynkmi. PamiocTiWKICTh KynbTypU KIITUH 1 TKaHUH. PocToBi W
MOp(OreHeTHYH1 peakifii poCcIWH Ha OIPOMIHEHHS. 3MiHA PaJIOCTIHKOCTI POCIUHU
MpOTAroM ii oHTOorene3y. CTaH CIOKOI POCIHMHHM Ta il pagiocTiiikictb. Crneundika
Iii TOCTPOro ¥ XpOHIYHOTO OoNnpoMiHeHHA. KpuTnuHi TkKaHMHM pociivH. Penapanis
POCIMHHUX KJIITUH. PenonyssiiiiHe BIIHOBIEHHS Y pOCHHH. ATlKalbHE
JOMIHYBaHHSI TNpHU JAil 10HI3yIOYOrO BHIPOMIHIOBAHHS Ta pereHepaliiiHe
BiIHOBJEHHSI. Moaudikamis pagialifHOro ypaxeHHs pociuH. ['enesmuc,
paaloCTUMYJIALIKHI €EKTH Ta IX MOXKJIUBA NpHupoAa. ['iIraHTH3M KIIITUH Ta OpraHiB
y POCIWH Tpu omnpoMmiHeHHI. Pamiamiiini xumepu. Paniamiiinuii Teparorenes.
Panianiitauii mytarenes 1 paaiaiiiiHa cenexiis pocint. EQextu HamMacuBHUX 103
OTIPOMIHEHHS.

PanmioGionmoriuni  peaxiii ~ TBapuHHOTO  opradisamy.  [lopiBHsuIbHa
PamIOCTIMKICTh PI3HUX BHJIIB TBAPUHHOTO CBITY. 3MIHHM PaJIOCTIMKOCTI TBapHH
POTATOM TXHBOTO KHTTEBOTO IUKITY. PamiamiitHuii CHHAPOM y TBapHH 1 JIIOJUHHU.
PanmiouyTinuBicTh OKpEeMHUX KJIITHH, TKAHUH ¥ LUJIOTO opranizmy. KputnuHi opranu
Ta TKAaHWUHM TP il 10HI3yIOYOTO0 BUIPOMIHIOBAHHA: KICTKOBHM MO30K, €MiTeNii
IIUTYHKOBO-KHILIKOBOrO TpakTy. Ilepedir roctpoi ¥ XpOHIYHOI MHpPOMEHEBOI
XBOpoOM y ccaBUiB 1 moauHU. ['ocTpa mpomeHeBa xBopoOa: (a3 MepBHHHOI
3arajpbHOI peaklii, ySIBHOTO KIITUHHOIO OJIaronoJiydysi, KJIIHIYHOTO MpPOSIBY Ta
pPaHHBOTO BiIHOBJIEHHS. KpoBOTBOpHUIA, KMILIKOBUI cuHApoM 1 cunapoM JTHC npu
npoMeHeBid  xBopoOi. OnocepenkoBaHi  €(EeKTH  ONPOMIHEHHS  OpPraHIB
KPOBOTBOPCHHs. BMIMB 10HI3YIOUOTO BUIPOMIHIOBAaHHS Ha MEXaHI3MHU i
ropMoHiB 1 Ha imyHiTeT. [lopymieHHs O0OMiIHY pEYOBUH TIpH OMNPOMIHEHHI.
[HnyKOBaHE OIMPOMIHEHHSM TMOPYIICHHS KIITUHHOTO Tomeocrtasy. llpsama W
OTIOCEepEeKOBaHA i ONPOMIHEHHS Ha TBAapUHHUW OpraHi3M, JOCHIAN 3
nmapabioHTaMH, "paioTOKCHHU" Ta iX mpupoja. BimmaaeHi HaCHiAKA OMPOMIHCHHS
TBapWH 10HI3YIOUMM BHIPOMIHIOBAHHSM, CKOPOYEHHS TPUBAJIOCTI O KHUTTS,
BUHUKHEHHS 3JI0SKICHUX MyXJWH, pajiaiiiiHa KaTapakTa. T€HEeTUYHI HACIIIKH,
pagiamiiHuil  TepartoreHe3. BmnuB 10HIZyrouoi paniamii Ha eMOplOHAJIbHUMA
pO3BUTOK y TBapuH. [Iporiecu nmpoTupaaialiifHoro 3aXUcTy Ta MicaspagialiifHOro
BIJIHOBJICHHS Y TBapUHHMX OpraHi3MmiB. HaTuBHI pagionpoTEeKTOPHI CIOJYKH.
[IpotunpomeHeBuii 3axXUCT TBAPUHHOTO OpPraHi3My U OpraHi3my JIIOJMHH.
Penapartiss kictkoBoro Mmo3ky. OcoOMuMBOCTI paaialliiHOrO MOIIKOMKEHHS Ta
penapailii MajOBIIHOBIIOBAaHUX TKAaHUH TBAPUHHOTO OPraHi3My.

[Tpunumnu tepamnii rocTpoi mpoMeHeBoi xBopoOu. [Ipunuunu paaioreparii
nyxiauH. .PamgiocencuOumizamiisi TINOKCHMBHMX — KIITHH. [imeprepmis  mpu
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OTPOMIHEHHI MyXJIMH. [ 'eHeTUKO-TIONyJIALiiHI epeKkn ONPOMIHEHHS.

KinepkicHa pamio0iosoris

Mipu pangioGionoriuanx edekTiB. bauspki Ta BijmaneHi paaiodiojoridHi
edexTu. Pagiobionoriydi ehekTH B Pi3HUX 3a CTYMEHEM CKJIATHOCTI O10J0TIYHUX
cuctemax. CTOXacCTHUHI W HECTOXAacTUYHI paiio0ionoriuHi edexTtu. JleranbHi Ta
HenetanbHl edektu ompomiHeHHs. [IpomidepatuBHa ¥ iHTEepdazHa 3aruOenb
KIIITHH.

Jlo30B1 3ayie’kHOCTI pamiobionoriyanx edektiB. “Mami” 1 “Benuwki” m03u
10HI3yIOYOTO BHUIIPOMIHIOBaHHS. PagioCTIMKICTh KIITHUH 1 OaraTOKIITHHHHUX
OpraHi3MiB Ta NapaMmeTpu, M0 iX XapaKTepu3yloTh. THUNH KPUBUX J1O30BHX
3JIEKHOCTEH panio0ioaoriyHux edekTin. Jl030B1 3a1eKHOCTI €(hEKTIB Ty»KE MAIUX
7103 10HI3yIO4YOro BUINpOMiHIOBaHHS. CoMaTH4HI W TeHEeTU4YH1 €eKTH MajluX 03
OTIPOMIHEHHS.

[IpuHUMIM KUIBKICHOI pajio010JI0rii: MOMaJaHHs, MIIIeH] W MOCUIIIoBaya.
TiymaueHHs1 KpUBHUX 11032 - €PeKT 3 mo3uLli Teopii MimeHi. EQpektuBHuil 00’eM,
yaapHicTh MimieHi. Excrpanonsuiitne yucio, Do, Dg. Ilpupoma edextuBHux
00’eMIB y KUBHUX KIITHHaX 1 MOJEIbHUX CHCTeMaxX. YHIKaJIbHI Ta MAacoBI
CcTpykTypu KiiTuHH. [Ipuposa onHOygapHOCTI ¥ GaraToyJapHOCTI KUBHUX KIIITHH.
3acTocyBaHHS TE€OPii MIIICHI SIK METO/1a JOCIIIKEHb YIBTPACTPYKTYPH KIITHH.

Meroau  KUTBKICHMX — OIIHOK  Mojudikaiii  pamioOloNoriyHuX 1
pamiamiiHoxiMiuHuX mpoueciB. @aktop 3minu n1o3u (O3]).

Kinbkicuuii anamiz edextuBHocti penaparii JHK, minifiHo-kBagpaTnuHa
J1030Ba 3aJICKHICTh Pa1i0010JI0TTYHOTO e(DEeKTy.

3akon beproune-TpubOHI0 Ta HOTO MOJIEKYIISIPHO-010JIOTTYHE TIIyMayeHHS.

SAnpo wmituaM, 11 pagiocTiiikicTb. Kopensiiss MK po3MipoM TE€HETHYHOTO
anapaTyKJIITHHU Ta 11 pagiocTiiikicTio. Pamgiorakconu. [lominnoinis 1 paaiocTiiKICTh
BU/IB. [epapxiyHICTh  MEXaHI3MIB MPOTUPAIIALIMHOIO  3aXHUCTy Ta  MICIA
padlaliiHOrO BIJHOBJIEHHS: pemnaparisi, penomysiis. pereHeparis,- peCTUTYLIS.
KomneHncatopHhi siBuilia npu paaialiitHoOMy ypaK€HHI OpraHi3my.
biosoriuHe BIi3HaBaHHA MPH MiCIApaAlalliiHOMY B1THOBJICHHI.

OcHoBHU Teopii HamIMHOCTI OloyioriyHUX cucteM. CHCTEMH HaAINMHOCTI
KIITUHA Ta OaraTOKIITUHHUX CTPYKTYp Ta IXHE 3HAYCHHS ISl PaliOCTIAKOCTI
OpraHi3MiB.

Mikpoao3umerpuana KoHuerniis. KoHmemnirisi ctoxacTH4HO1 pa1i0010J10T1i.

CtpyktypHo - MertabomiyHa Teopid. Konmenmiss HecnenudigHOCTI
micIIsIpaIiaminHux BITHOBJIFOBAHUX IIPOIICCIB. CHuHTEeTHYHA Teopis
pamio0ioNoTiYHUX €(PEeKTIB.

OcHOBHM paj1i0eKoJIOT 1

[Ipupognuii ¢GoH 10HI3yIOUOTO BHUIpPOMIHIOBaHHA B Oiocepi. Ilpupona
paIloaKTUBHOCTI cepenoBuia. KocMiuHe BHUIPOMiIHIOBaHHS. PajioaikTuBHI
POAVHU ypaHy-pajiifo, aKTHHOypaHy ¥ Topito. Kamiif, #oro pajioakTUBHICTb.
[IpupoaHa paaioakKTUBHICT, Yy CcydacHId 1 pgaBHHIM Oiocdepi.  [{o30Bi
HaBaHTaXEHHS Ha 010JI0T1YHI CUCTEMHU, OOYMOBJIEHI PHUPOTHOIO PaJII0AKTUBHICTIO
cepenoBuia. Pamio6ionoriuynai epextu ayxe Maiaux, OJU3BKHX 10 TPUPOIHOTO
(GoHy 403 10HI3YIOUOTO BHUIIPOMIHIOBaHHS. MOXKIIKMBE 3HAUEHHS MPHUPOJIHOTO
panioakTUBHOTO (DOHY y BUHUKHEHHI1 i eBomrouii BuaiB. [IpupoaHi panioakTuBHI
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aHoManii 3emui Ta OCOOJMBOCTI TBAPUHHOTO W POCIMHHOTO CBITY B HHX.
[TpupoaHa pai0aKTUBHICTD 1 IEHTPU MMOXOAXCHHS BU/IIB.

Bionoriuna nis iHKOpHopoBaHUX pamioHykiaeoTHaiB. [nsaxu HaaXxomKEeHHS
PAIIOHYKIIIIIB Y OpTaHi3M POCIIWH, TBAPUH 1 TIOAWHU. PO3Mmoaisn pagioHyKICOTHIB
y TKaHWHAX, IXHE JACTIOHYBaHHSI, CTPOKH HAITIBOHOBJICHHS Ta PO3PAXyHKHU JTO30BHX
HABaHTa)XeHb, 3yMOBJICHUX PO3MaJ0M PaIIOHYKIIIiB.

PanmionykmigHe 3a0pyaHEHHST JOBKULISA - ri00aibHI PaiOHYKIIITHI OTaaH,
JIOKaJIbHI W perioHaJibHI aHTPOINOTeHHI PaIlOHYKJIIHI aHoMaili. PamioakTuBHi
3a0pyaHeHHs micis aBapi y YopHoOwii, Kummtumi, a Tako Mmiciisi BUPOOYBaHb
anepHoi 1 30poi. TexHonoris NPUPOAHOTO SACPHOrO NAIMBHOTO ILUKIY Ta
MOB’si3aHa 3 HHUM 3arpo3a paJioaKTUBHOTO 3a0pyaHeHHs MoBKULIA. [Ipobiemu
CXOpPOHEHHS syiepHuX BinxoniB. [linBuinenuii pamiamitHuii GoH 1 HOro MOKIJIUBI
HACJIJIKU - TEHETHYHi, IMyHO-TOPMOHaJbHI Ta 1H. PU3WK emiieMioJoriYHuX
TpaHaiB. OLIHKA PU3HKY 1HIYKOBAHOTO ONPOMIHEHHSAM paky. Hacnmigku simepHux
oombapayBanbp XipociMu ¥ Haracaki. [ToyaTkoBi HaciiAKy MmiABUIIEHOTO (POHY B
30H1 aBapii Ha YopHoOumnbchkit AEC.

OcHOBHI Mpo0OIEMHU Pa/IIOEKOJIOTIT Y 3B’ SI3KY 3 OLIIHKOIO JIEPHOI HEOEe3MeKu
Uil JroAvHU. Mirpanig pagloHyKIiaiB y Oiocdepi Ta OKpEeMHX MPUPOIHO-
TepUTOplaIbHUX KoMIUIeKcax. Tpodiuni nanmoru. KoedimieHtu HarpoMaKeHHs
PamIOHYKJIIIB OKPEMHUMH BHJAaMH POCIUH Ta TBapuH. Metonu Moaudikamii
TpodiuyHUX  JaHIOriB. Jl030BI HaBaHTa)XEHHS Ha JIIOJUHY 33  YMOB
PAIIOHYKIIITHOTO 3a0pyIHEHHS TepuTopii. PamioHykiIigHAa €MHICTH E€KOCHUCTEM.
Mertoau ae3akTUBaIlli TepUTOPii BiT paaioaKTUBHUX 3a0py HEHb.

Kpurepii orinku HeOe3MeKH PIAHUX THUIIIB 10HI3yIOYOTO BUIIPOMIHIOBAHHS
Ha OCHOBI JaHuX pafaiodiosiorii. [lpuHUIMNKM BU3HAYEHHS Ta PO3PaxyHKIB J103
ONMPOMIHEHHS JIIOAWHM 32 YMOB 3a0pyJHEHHA TEPUTOPil PaAIOHYKIIIJAMU.
KoMIOHEHTH /03U - 30BHINIHE Ta BHYTPIIIHE ONPOMIHEHHS, IHTAJALIIHE
MOTparIsiHHA  pafioHykmiaiB. IIpob6iaema pomony. KoMiHTMEHTHI €KBIpaJIeHTHI
edeKkTuBHI J03U. PeTpocrekTuBHA JO3UMETDIsl.

Konneniii 6e3neyHoro mpo>kKUBaHHS Ta MPUHLMINM YHOPMYBaHb JO30BHX
HABAHTAKEHb 1 TPAHIYHO JOMYCTUMUX KOHIIEHTPAIN paTiOHYKIIIIIB Y MPOITYKTaX
XapuyBaHHsA, KOpMax 1 Bofl. [HAuWBiAyanbHI Ta KOJEKTUBHI 03U OMPOMIHEHHS.
KoedirmienTn pu3uky onmpoMiHEHHS 1 METOAM iX OIIHKHA. DaKTOpH, MO CIOPHUSIOTH
BUBEJICHHIO PAJIOHYKIIAIB 3 OpraHi3My JIIOAWHH a00 3MEHINYIOTh PHU3HK
BIJIJAJICHUX HACJIJKIB OMPOMIHEHHsA. SIBUILlE MiJCYMYBAaHHS Ta CHHEPri3aMy B Ail
pagiaiiHuX 1 XIMIYHUX (aKTOPIB.

Jisi  10HI3ylOYOTO BUIIPOMIHIOBAHHS Ha MOMYJALii BUAIB. Brus
ONMpOMiIHEHHA Ha IeHO3u. LleHOTHYHI e(eKkTH OMpPOMIHEHHS, OMOCEepPEAKOBaHI
OPUPOAHUM 1000POM, FEPMEZUCOM Ta 1HT1OYIOYMM BILUIMBOM BUIIPOMIHIOBAHb.

14. Mikpo0ioJioris.

MikpoOiosorisi, sk pyHaameHTanbHa Hayka. I[Ipeamer 1 3amaui. O0’exTu
BHUBYCHHS

3HaueHHs MIKpOO10Jorii [jIsi HApOAHOrO rocmojapcTBa. biocuHTeTHYHA
TISUTBHICTh MIKPOOPTaHI3MiB.

Ictopist po3BuTKY MikpoOiosorii. ETanu po3BUTKy MikpoO10JI0Tii.

60



Kopucha 1 mkijyjimBa MisJIBHICTE MIKpoopraHismiB. Ponb Oaktepiil y
Kpyroo0iry pe4oBUH y TIPUPO/IL.

HayxoBa mistmbHicTh JI. Ilactepa. OCHOBHI BIAKPUTTA, iX 3HAYCHHS MAJIS
PO3BUTKY MIKPOO10JIOTii.

HaykxoBa misuipHICT, P. Koxa. OCHOBHI BIIKPHUTTS Ta iX 3HAYCHHS IS
MIKPOO10JI0Tii.

HaykoBa nisuipHiCTh I. MeuHikoBa. BiIKpUTTSI TKAHUHHOTO 1 TYMOPAJIBHOTO
daktopiB imyHiTery ( I1. Epnix, E. bepinr, E. Py, A. lepcen Ta iH.)

Ponp BITUM3HAHMX BYEHUX Yy PO3BUTKY MikpooOiosorii. Po6otu JI. C.
IHenkoBcbkoro, C. H. Bunorpancekoro, [1. 1. IBanoBcekoro, H. B. I'amanmnii, /1. K.
3a00110THOTO.

OCHOBHI MPUHIMIKA CUCTEMATUKH 1 Kiacudikaiii MIKpOOPTaHi3MiB.
Takconomiuni kareropii. Kpurepii Buay, KJIOHY, MOMYJIALIi, YUCTOI KyJIbTYpH,
mramy. biHapHa HOMEHKIarypa.

Mopdonorisg, ynbTpacTpykTypa OakTeplaibHOI KIITHHH. XIMIYHHI CKJaja
OakTepiaIbHOI KIIITUHU.

Opranxizaiiis siapa 0akTepiaabHOT KJIITHHH.

[ToBepxHeEB1 CTPYKTypu OakTepiii: Karcynia, MIKpoKarcysia. iX 3HaueHHS B
mporecax SKUTTEAISTILHOCTI OakTepiaabHOl KITHHU. bynmoBa 1 XIMIYHMMA CKJIaj
karcyi. Meroau ¢papOyBaHHs Karcyl.

[{uToruia3zma 1 i BKJIFOUEHHs. 3aracHi MOKMBHI PEYOBUHU KIIITHHHU OaKTePIii:
BOJIIOTHH, IJIIKOTEH, TPaHyJ1b03a, JIMONPOTEiIHI TUTBIM, KPUCTAIOITHI BKIIFOUCHHS,
cipka.

Kmituana o6osonka. bygoBa 1 XIMIYHMH CKJIaa KIITHHHOI OOOJOHKH
rPaMIIO3UTHBHUX Ta TpaMHEraTUBHUMX OakTepii. [i 3HadeHHs B Tporecax
KUTTEIISUIBHOCTI OaKTepild.

XapakTepucTuKa MpoToIIacTiB, chepormiacTiB 1 popm Oakrepiid. MexaHizm
1X YTBOpPEHHSI.

Pyx 6akrtepiit. CTpykTypa OakTepiaiIbHUX JKTYTHKIB. MeToau BU3HAUYCHHS
pyxy OakTepiil. XapakTepucTuKa 1 MpU3HAYEHH BIMOK, aare3idiB, nui. Takcuc.

3aranpHa XapaKTEpPUCTHKA CHIPOXET, PIKKETCIA 1 aKTUHOMILETIB.
Takconomiuni monoxeHHs. CIiJibHI 03HAKH 3 0aKTepiaIbHUMH KIIITHHAMH.

Mopdomoris rpubiB (IBUTHOBI, APIKIKENONI0HI, nedTepomineT). bymosa i
CTPYKTypa KJIITHH TPUOiB (MyKOp, IEHIITUIUIIYM, aCIEPTLLTYC).

TinktopianpHi  BiacTuBOCTI  Oaktepiih. I[lpocti 1 ckimamHi  MeTOAM
dapOyBanns. MexaHi3M B3aeMoOii OapBHHUKIB 3 OKPEMHUMH CTPYKTypamu
OakTepiabHOI KIIITHHH.

Mopdosorist 1 CTpyKTypa HaWIpOCTINIMX, CIOCOOM PO3MHOXKEHHS, Y
OpraHi3mi KomMax, TBapuH, JIIOJAUHU. 3arajibHa XapaKTEepUCTHUKA.

Cnopa. Ilporec copoyTBOpeHHs 1 HOro 3HaueHHs s Oakrtepii. [luki
PO3BUTKY CHOPOYTBOPIOIOUUX OakTepiid. XapaKTepuCTUKA JIOKaIi3alli crop y
KiiTuHl. Metoau ¢apOyBaHHs.

MeTtabo:i3M - XapaKkTeprUCTUKa KOHCTPYKTUBHOIO 1 eHEPreTUYHOTO OOMIHIB.
depmMeHT 1 iX podab y OOMIiHI pe4yoBUH. [IpakTMuHe BHUKOPHCTAHHS
(hepMEHTATUBHUX BIACTHBOCTEH OaKTEpiid.

[TpoHMKHEHHS MOKUBHUX PEYOBHH y OaKTepiaidbHy KIITHHY.
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XapakTepuCcTHUKa roJI030MHOTO 1 TOJI0(ITHOTO CIIOCO01B KUBJICHHS.

ByrneBonHeBuii, O17IKOBUM 1 JiMiAHUNA OOMiHM. 3arajibHa XapakTEPUCTHUKA 1
MEXaHI3M.

Jluxanus OaxTepiil. XapakTepuCTHKa aepoOHOr0 1 aHaepoOHOrO THIIIB
nuxaHas. MexaHi3Mm 610JI0TIYHOTO OKUCIICHHS 1 BITHOBJICHHS PEYOBHH.

XapakTepucTuKa OKHCHO-BIIHOBHOTO  MOTeHIiany pH  KUBUIBHOTO
CepeIOBHUIIA.

XapakTepucTuKa MIrMEHTOYTBOPEHHS 1 MOro 3HAYEHHS sl OakTepiaabHUX
nonynsamid .Pict 1 po3MHOXXEeHHS OakTepiil, Xmamimid, aktuHoMineTiB. Kpusa
pocty. ®a3u po3MHOKEHHS OaKTepiaaTbHUX MOMyJAii. KiliTHHHUN ITUKIL.

OCHOBHI TPHUHIMIN 1 METOAU KYJIbTUBYBAaHHS aepOOHMX 1 aHaepoOHUX
Oakrepiit. JKUBUIIbHI cepeoBHUIla 1 X Kiacudikallis.

OCHOBHI TIPUHITUTIN KYJIbTUBYBAHHS MMATOTCHHUX CITIPOXET, HAUIIPOCTIIIHNX,
PIKKETC1{, XJIaMiJI1id, MIKOTLJIa3M.

dikcaliss MOJEKYJISIPHOro a3oTy OyJlbOOYKOBUMHU OakTepisiMH. 3arajibHa
XapaKTepUCTUKa a30To0akTepy. Posb a30T00akTepy y Kpyroooiry azory.

Kpyroo06ir pedoBun y npuposai. Kpyroo6ir a3oTy, pojib MiKpOOPTaHi3MIB Yy
Kpyroo0iry pedoBuH y npupozi. AMoHidikaiis, HiTpudikauis, 1eHITpruQIKaris.

bponinns. 3aranpHa XapakTEpUCTHKAa CIUPTOBOTO, MOJIOYHOKHUCIIOTO,
MAacCJITHOKUCJIIOTO, MPOITIOHOBOKHCIIOTO OpoaiHHS. Buxopucranus
MIKpOO10JIOTTYHUX MPOIECIB Y HAPOJHOMY TOCIIOAPCTBI

MikpoopranizmMu 1 ¢i3uuHi  (pakTOpu  OTOUYIOUOTO  CEpPEOBHUIIIA.
Crepumizaiiisi, aBTOKJIaByBaHHA, cyOmimaria. J[is VY® onpoMmiHeHHS Ha
MIKpOOPTraHi3MH.

Hist xiMiuHUX (PaKTOPIB HA MIKPOOPTaHi3MU. [leTeprenTu, OKucioBadi, Coi
BaKKMX METaliB, 0ApBHUKM — MEXaH13M Jili Ha OakTepiajabHl KIITUHU.

He3indexiiisi, acenTuka, aHTUCENTUKA, JepaTu3allis, JIe31HCEKIIisl.
[Tactepuzanis. Tinmanmizartis.

Bmuus Oionoriyaux (hakTopiB Ha MIKPOOpPraHi3MU. AHTaroHi3M: MacUBHUM,
AKTUBHUMU.

PoznoBcromkenicts 0aktepiid y npupoi. [TIoHATTsS npo MikpoOHi 01011€HO3H.
Tunu cum6103y Ta aHTaroH13My.

Mikpodnopa rpyHTy. XapakTepucTuka Kpyroooiry MikpoOHHX O101[€HO31B Yy
rpynri. IpyHT — sk (axrop mepenaui iHdekuiinux xBopoO. Mikpooprauizmu —
MOKa3HUKU (DEKATHHOTO 3a0pyAHEHHS IPYHTY.

Mikpodnopa Boau. MikpoOHE 4HCITO 1 XapaKTEPUCTHKA CATPOOHOCTI BOJIH.
Bona, six dhaktop nepenadi iHekmiitHux xBopoo. Komi-tutp, Komi-iHaeKc.

Mikpodnopa moBiTps. Daxrtopu OakTepiabHOTO 3a0pyIHEHHS TMOBITPS.
[ToBiTpst sk akrop mnepenaul iHGEKIIHHUX XBOpoO. TecT-MiKpoOopraHizMu
OakTepiabHOTO 3a0pyAHEHHS OBITPSL..

Mikpodiopa xapuyoBHX MNPOAYKTIB. XapaKTepUCTUKA HecmerudiuHol 1
crietudgiuyHoi MIKpodJIOpH XapyoBUX MPOAYKTIB: puba, 0BOYi, (PpyKTH, M’sCO,
S, Xm000ysIoyH1 BUPOOU, MOJOKO TOIIO. MIiKpoOiOJOTIUHE JOCIIIKEHHS
XapyoBHUX MPOAYKTIB. XapuoBi MPOAYKTH K (HAKTOPH Mepeaadi XBopoo.

Mikpodiopa opranismy 3740pOBOi JIIOAWHU. 3HAYEHHS 11 B HOPMaJbHHUX
(131010T1UHUX MpoLIecax 1 MaTONOT].
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Mikpodopa mKipy 1 CIM30BUX OOOJOHOK JWXAJbHUX IUISIXIB, OKa,
CEYOCTAaTEeBUX OpraHiB. 3HAYECHHS B )KUTTI JIIOJIUHHU.

Mikpodmopa IIKT. ii 3HadeHHS y mporecax >KUTTEAISUIBHOCTI JIIOJIWHHU.
JHucOakrepios3, MexaHi3Mu 1 (aKTOpH, SKi BILTUBAIOTH HA 1OTO BUHUKHEHHS.

['HOoTOG10TOTIA, 1T 3HAYEHHS IJIs1 PO3BUTKY MEAMYHOI MIKpOO10JIOTii.

diTomaroreHH1 MIKpOOpraHizMu. 3arajbHa XapaKTepUCTHKa OaKTepio3iB,
en1AeMIOJIOTIYHI aCIIEKTH

[eHeTHKa MIKpOOpraHi3MiB. XapaKTepHCTUKAa TeHO- 1 (EHOTHIIB. 1X
BU3HA4YEHHS 1 XapakTepucTuka. Moaudikarii y 6akTepii.

Myramii. CrnoHTanHl 1 1HAyYKOBaHI MyTaiii. MexaHi3M MyTaliiHux
nporieciB. Buau myTarntii 1 ix kiacudikarrisi.

MiHnuBicTh 010JIOTIYHUX BJIACTUBOCTEN MIKpOOPTraHi3MiB, X 3HAUCHHS IS
MPaKTUYHOI MEIUIIMHH 1 MONEPEIKEeHHI 1HPEeKIMHNX XBopoO. HaBecTn npuknaau.

®opMu MposIBY MIHIMBOCTI MikpoopranizMiB. CympeccopHi MyTalli,
pemnapaiiii.

['eHeTnuni pexoMOiHaiii. 3araabHa XapakTepuctuka. Tpancdopmarrii.
MexaHi3M TpaHcopmariii.

Tpancaykuis. Tunu Tpancaykiii. MbXKBUAOBA TPAHCAYKIIS.

Kown’rorarisa. Xapakrepuctuka F+ 1 F- 6akrepianbaux kimitud. Kinituan HFr.
MexaHi3M KOH I0OraTUBHOTO IIPOLIECY.

Ponp nuTonnazMaTHUHUX TeHETUYHUX BKIIFOUEHD Y MIHJIMBOCTI OaKTepiil.
[Tna3migu, iX XapakTepucTrKa. 3HAYCHHS TIJIa3Mij] y IeTepMiHaIlli 03HaK
MATOTEHHOCTI 1 JIIKAPChKO1 CTIHKOCTI OaKTepiit.

3HadeHHs MyTalliid, peKOMOIHAIlI 1 pernapaliiil y €BOJIOIT MIKPOOPTaHi3MiB.
TeopernyHe 1 mNpakTUYHE 3HAYCHHS BUYEHHA TMPO TEHETHUKY OakTepid st
MIKpOO10JIOTi.

I'enernka BipyciB. Monudikamii, wmyramii, pexkomOiHaIlli, TI'€HETUYHI
peaKkTHuBallii.

15. ImyHoJ0TIis.

ImyHonoria : npeaMmer Ta 3anayi. IMyHOJOris SIK Hayka, il CTaHOBJIEHHS.
["anmy3i imyHosorii. OCHOBHI €Tanu 1CTOpii IMyHOJIOTr1i. 3arajbHa XapaKTepUCTHKA
3aXHUCHUX (hAKTOPIB OPraHi3My.

[Tpupoani Gap’epu Ha WIIAXY IHQPEKIIH | MKIPSHI Ta CIU30BI TOKPHBH,
cekpetn, npupogHa Mikpoduopa. Pakropm HecrenudpiyHOT PE3UCTEHTHOCTI.
CreuuniyHuil IMyHITET, IMyHHA aM ATb.

EBoutois iMyHiTeTy dinoreHe3 KIITUHHOTO Ta TYMOPAJIbHOTO iMyHiTeTy
[TosiBa nmimdoinaux KmiTHH 1 TIMGOITHUX OpTaHiB. AJanTHBHA POJIb 1MyH1TeTy
ImyHorenes y miony. KniTuHau# 1 TyMOpainbHUN IMYHITET Yy HOBOHAPOKCHHX 1 B
PaHHBOMY MTOCTHATAILHOMY TIEPiOi.

[lepBuHHI (TUMyC, KICTKOBMM MO30K) Ta BTOpUHHI (MiM$aTU4HI BY3JIH,
cenesinka) JiMmdoinHi opraHu. AcoiliiioBaHa 31 ciu30BUMH audy3Ha JiMdoigHa
TkanuHa. Jlimpoinna cuctema TpaBHoro Tpakrty : IlefiepoBi OnsIIKK, aneHAMKC,
muraanukd. @OyHKIIT NEepBUHHUX 1 BTOPUHHHUX JiMpoigHux opraHiB. bynosa
TiM(ATUUHUX CYJIMH Ta 0COOJIUBOCTI HUPKYIALIT JTiMU.

CroBOypoBi kimituan KicTkoBOTO MO3KY (CKK). YTBOpeHHs 1 nokami3aris B
onrorenesi. BrnactuBocti CKK. 3garnicte no mpomideparii, nudepeHiiroBaHHs,
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caMmomiaTpuManHs. Perymsamiss npomidepanii 1 audepenmiroBanns. T- 1 B-
aiMmpouuTwy, ix CyOmomyJsiii. OHrorenes B-nimdonuTis. Etanun
aHTUTEeHHE3aJeKHOTO  AudepeHiiooBands  B-kmitun.  CyOmomysmsimii  B-
mimponwmtiB, ix Mapkepu, ¢yHkiii. Ownrtorenes T-mimdorurie. Etanm
aHTUTEHHE3aJIeKHOTO  AuQepeHiooBants. Poib MiKpOOToquHs{ TAMYCY B
no3piBanHl T-KTiTHH. HGOI[HOPII[HICTB TUMOITUTIB B p13HI/IX 30Hax TUMYCy. 3MiHa
aHTUTEHHUX MapKepiB 1 BIACTUBOCTEH B npouec1 no3piBaHHA  T-KIITHH.
Bunuknennst imyHokommeteHTHOCTI , MHC- pectpukii. [HayKIlis TOJepaHTHOCTI
no BiacHux  aHTureHiB. CyOmomymsamii  T-miM@oruTis: imenTudikaris,
BJIACTUBOCTI, MapkepH, ¢hyHKIii. Po3cenenns T- 1 B- nmimdoruTiB B nepudepiiHux
JIiM(bo'izLHHx Opramax, T—iB— KJ'IiTI/IHHi nomenu. Poibs BubGipkoBoi B3aemozii 3 BEB
(weittpodinu, eo3uHodinmm, OazodinM, MACTOIMUTH), iX (byHKmOHaJILHa
creriamizaiisi, 37aTHICTh 70 (aromuro3dy Ta €K30UMTO3y Tpanynl. Jledkouutu
MOHOLIUTAPHOTO psAxy (Makpodard 1 AEHAPUTHI KIITHHH), iX (haromurapHa
GyHKIIS Ta 3AaTHICTh J10 Tpe3eHTalli aHTUreHiB. PoJjib NEHIPUTHUX KIITHH B
iHimianii cnenugiyHoi iMyHHoi Bignosial. JlimgoruTu (T- 1 B-knituHu npupoaHi
Kijepu). 3arajibHa cxema remaTtonoe3y. MienoinHa ta JiM¢oigHa TUIKY.

Perysnsiiis yTBOpeHHsI pi3HUX KIITUHUX JIIHIN. 3anajeHHs K IposiB MICIIEBO1
peakiii HecrnenudiyHOro imMyHiTeTy. OCHOBHI PHCH 3amajeHHs , NMPUYUHU IX
BUHUKHEHHS. KUuiTuHU rocTpoi 1 XpoHiuHi (a3 3ananeHHs. 3MiHa eKcrpecti
aAre3sMBHUX MOJIGKYJ Ha €HAOTeNll CyIWH Yy BOTHHMINI 3alaJCHHS
TpancennmoremanbHa Mirpamiss JedkonuTiB. bymnoBa penentopiB cucreMu
Hecnenudiunoro 3axucty. binku roctpoi dhaszu 3ananenns. O3HaKu 9y»KOPiTHOCTI,
AK1 € XapaKTepHUMH JUJIsl OUIBIIOCTI naToreHiB. [IpuHumnu B3aeMoAll penenTopis
Hecrneuudiynoro 3axucty. buiku roctpoi (azu 3ananeHHs. O3HaKu YyKOPIAHOCTI,
AK1 € XapaKTepHUMH JIJIsl OUIBIIOCTI naToreHiB. [IpuHumnu B3aeMoAll penenTopis
HECNeUU(PIuHOro 3axuCTy 3 YYKOpIAHUMHU cyOcTaHiisMu. PDaroumro3 sk
roJIOBHUH 3aci0 eniMiHalli aHTUTeHY. 3aXKUCHA 1 ATOJIOT14YHA POJIi 3aMaieHHS.

[IoBHI 1 HEMOBHI AHTUIE€HW, AHTUTE€HHICTb Ta IMYHOT€HHICTh . XiMIYHa
OpUpoAa AaHTUTEHIB, IMYHOT€HHICTh PI3HMX KjaciB OiomomiMmepiB. Emitom, abo
aHTUTeHHa nerepMmiHanTta. [lpuHiunu OynoBu 1 nokamzarii B-1 T-emitomis.
Ax’roBantu. Po3mizHaBaHHS aHTUTEHIB.

Peneniropu cuctemu crnienndiyHOro 3aXUCTy (aHTHTLIA Ta penentopu B-1 T-
kiituH). OcoOMMBOCTI JOMEHHOI oprasizamii , OymoBa IMyHOTJIOO0YJIIHOBOTO
nomeny. CTpykTypa aKTHBHUX IIEHTPIB aHTUTUI Ta penentopiB T-KIiTHH.
I'imepBapiaOenbHI IUISHKWA, TPUHIWIKA BU3HA4YeHHS. [lpuHIiunm B3aeMomii 3
AQHTUTCHOM, THIIM HEKOBAJICHTHHUX 3B’S3KiB. ['©HETHYHI MEXaHI3MH YTBOPCHHS
PI3HOMAaHITHOCTI aHTUTeH-celudiuyHuX peuentopiB T-1 B- mimdouuris.

Edexropni dyHKIiil, onocepenkoBaHi aHTUTLIaMu. OCOOIUBOCTI CTPYKTYpHU
1 (yHKIIT aHTUTUT PI3HMX KiaciB. MexaHi3M MEpeKITIOYEHHS 130TOMIB aHTUTLI,
NEPEKITIOYEHHS! CUHTE3Y 3 MEMOpPAHHOI Ha CeKpeTopHy (GopMy aHTUTLI. Ponb Fc-
pelenTopiB B peaizaliii 610J0T1YHUX (PYHKIIH aHTUTL.

Cucrema komiuieMeHTy. KomrmuiemMeHT. HOro KoMIoHeHTH. KiacuuHuid,
TPAOUIIAHUN 1 JIEKTMHOBUN NUISIXU akTUBalli KomruieMeHTy. OCHOBHI (yHKINT
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CUCTEMH KOMIUIEMEHTY. PeryJsiiis akTuBailii CHCTEMH KOMILIEMEHTY.

PosmiznaBanHss ~ aHTtureHiB  T-KIITUHHUM  perientopoMm. ['eHeTHuHa
oprasizairis JIOKyCy TeHiB CUCTEMH T1CTOCYMiCHOCTI Muti 1 iroauan. OCOO0IMBOCTI
pO3Mi3HAaBaHHS €HIOTCHHUX Ta €K30T€HHMX aHTHreHiB. [IpoliecuHr 1 mpeseHTarris
anTureHis, nusixu 0iocunresy MHC 11 II -ro knacy.

[Insxu mnoTparuisiHHS aHTUTEHY B OpraHi3M. TpaHCIOpPT aHTUTEHY Y
BTOPUHHI OpraHu. YJIOBIIOBAaHHS JIM(MOIHUTIB B JiM(paTHIHOMY BY3/i. AKTHBAIIISA
T-xenmepiB Ha IHTEPAUTITANBHUX JASHAPUTHUX KITHHAX. Po3ramyxeHHs iMyHHOI
BIJIMOBI/1 HA KJIITUHHY Ta TyMopaibHy JJaHku. Ponps T-xenmepiB 1 1 T-xenmepis 2.

AKTHUBAIlS ITUTOTOKCUYHUX JIiMbo1uTiB. AkTuBalsa B-kmitun (T-3anexHa 1
T-He3anexxHa). YTBOpPEHHsI 3apOJIKOBUX IIEHTPIB JiM(paTHIHUX (POITIKYIIIB

Ilpouecu, mo npoxoasTh B 3apOJIKOBUX IIEHTpaX : MEPEKIIOYCHHS 130TUIIIB
AHTUTLI, TiNepMyTareHe3 Ta IO3UTHBHA CeNeKiis B-kmiTuH Ha (onikyIsipHHX
JNEHAPUTHUX KIITUHAX, YTBOPEHHS IUIA3MAaTUYHUX KIITHH Ta KIITHH IaM AT
EdexTopH1 peaxiii KIITHHHOTO 1 TyMOPaJIbHOTO IMYHITETY.

3acoOu enmiMiHalli aHTUTeHy. MexaHa3Mu  yYTBOPEHHSI  KJIITHUH

nam’ATi.
JluHaMmika MepBUHHOI Ta BTOPUHHOI IMyHHOI BIAMOBI/II.
[IposiBu IMYHITETY: IPOTUIH(EKIIHHAMN, MPOTUIYXJIMHHUM,

TpaHCIUTAHTALIMHUI iMyHiTeT. IMyHONOriuyHi cTtaHu : aneprii (4 Tumm),
aBTOIMYHHI1 3aXBOPIOBAaHHS, IMyHOA€(PIUTH (TIEPBUHHI 1 BTOPUHHI).

[TpuknagHi acekTu iMyHOJIOTIl. IMyHOaHami3 (ceposyoriyHi Ta IMyHOXIMIYHI
METONM aHamizy). IMyHomiarHocTuka. Bakiuuu 1 cupoBaTku. MOHOKIOHATBHI
AQHTHUTLJIA Ta TIOPUAOMHA TEXHOJIOT151.

16. 'eneTnka.

[Tpenmet renetuxu. [IOHATTS PO CMAIKOBICTH 1 MIHJIUBICTh. MicClie T€HETUKHU
cepen OilonoriyHuX Hayk. ['eHeTuka 1 ekosioriuni npoonemu 3akapnarts. xepena
reHeTukd. 3HadeHHs npaups . Mengens B (popMyBaHHI METOJOJIOTI] T€HETHKHU.
BBenenns nousarts "reH".

JlianeKTUKO-MaTeplaliCTUYHE YSBJICHHS MPO CHAJKOBICTh SIK CTPYKTYPHHUH 1
(yHKUIOHATBHUHN 3B'SI30K MK NOKOMHHAMU. [lepenaya 1 peanizailisi reHETUYHOL
iH(dOopMarrii.

I'enotumn 1 penorun. deHoTUIIIYHA 1 TEHOTUIIOBA MIHIUBICTh. [IOHATTS TIpO
MyTarlii. BHYTpiTHROBHI0OBA MIHJIMBICTH 1 BIAMIHHICTH MIX BHAaMHu. Metonu
TCHETUKU: TiOpUAOJOTIYHUN (OCHOBHUHM  crenu(iYHWN METOJ TEHETHUKH),
IIUTOJIOTIYHHH, Pi3MKO-XIMIYHUN, OHTOTCHETUYHUH, MATEMAaTUYHUH Ta 1H.

OcHOBHI eTany PO3BUTKY T'€HETUKHU. POb BITUM3HSHUX BUYEHUX B PO3BUTKY
remetukn 1 cenekmii  (M.I.BaBimoB, A.C.Cepebporcrkuii, H.K.Kombios,
0. A.®inimuenko, C.C.Yersepikos, I'.JI.Kapneuenko, 1.B.Miuypin, M.D.IBaHoB,
JI.LJIyx'suenko, B.C.ITycroBoiiT, MJI. XakHHOB Ta iH.).

3aBgaHHS Ta TMEpPCIEeKTUBM TEHETHKU. 3B'SI30K TEHETUKU 3 1HIIUMH
010JIOTIYHMMH HayKaMU. 3HAYEHHS T'€HETHKHU JJisi PO3B'SI3aHHS 3aBIaHb CEJIEKIIl,
MEJUIIMHN, O10TEXHOJIOTii, OXOPOHM NpUPOAU. BKiam reHeTwku 1 cenexiii B
peanizaliio nporpamMu 3a0e3ne4eHHs IPOJOBOJIbYMMHU TOBAPAMH.

Kmitnaa sk OCHOBa CmamKoBOCTI 1 BiATBOpeHHs. KiiTwHHI Ta HEKIITHHHI
(opMu oprasizarlii >KMBOro: €yKapioTH, IPOKapioTH, Bipycu. JloBeIeHHS poi Aapa
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1 XpOMOCOM B SIBHINAX CHaAKOBOCTI. Jlokamizaiisi reHiB B XpoMocomax. Poib
IIUTOIIa3MaTHYHUX (paKTOPIB B Iepeaadi craakoBoi iHGopmMarrii.

[Tomin xmiTvH 1 BiATBOpeHHSA. MiT03 1 Meio3. MitoTnunmii muki 1 (a3u
MiTO3y. Meiio3 1 yTtBopenHs ramer. Pasu Ta cramii mMeno3y. Kon'toraris
xpoMocoM. Penykmiss uumcnma  xpomocoM. [lopiBHsIbHA  XapaKTEpUCTHKA
MITOTUYHOTO Ta MEHOTHYHOTO MOALTIB. ['eHeTHYHA pOJIh MITO3Y 1 MEHO3Y.

[ToHATTS KUTTEBOTO MHMKITY. JKUTTEBI IMKIW Yy TBApWH, POCITUH 1
MIKpOOpTraHi3MiB. 3HaueHHsS 3MIHM Tarwio- 1 aumuiodasu s o0'€mHaHHS 1
pekoMOiHaIlli reHiB.

Kapiotun. IlapHicTh XpoMOCOM B COMaTHYHUX KJIITHUHaX. [ OMoOJOTiYHI
xpoMocomu. CrenudigHicTs Mopdoiorii 1 uncia xpomocoM. bynoBa xpomocom:
XpomaTuia, XpOMOHEMa, TeTEPOXPOMATHYHI 1 €yXpOMaTUYHI PallOHH XPOMOCOM,
XpOMOMEPH, XPOMOLIEHTPU. MIHJIMBICTh B opraHizailii 1 MOp¢oJIorii XpoMOCOM B
X0/l MITO3Y 1 Melo3y. Pemikaiiiss XxpoMOCOM.

[Tomrenis. ['irantcbki XxpomocoMu. OHTOr€HETUYHA MIHJIMBICTh XPOMOCOM.
[Tonimnoixis.

MonekynsipHi OCHOBH CIaIKOBOCTI. Jl>keperna 010XIMIYHOT TEHETUKH.

Konneniis "oaud rex - onud gpepmeHT". BiokK sk eeMeHTapHa O3Haka.

JloBeieHHSI TE€HETUYHOI pOJIl HYKJIEIHOBUX KHUCIOT (TpaHcdopmamisa y
Oakrepiit, nochig 3 Bipycamu). Ctpykrypa JHK 1 PHK. Moaens JIHK Yotcona 1
Kpika. ®yHKIIi HYKJIEIHOBUX KHCIOT Yy peani3alii T€HOTUIHOI 1H(opMmalii:
peruTiKailiss, TPAaHCKPHUMINSA 1 TpaHCismisi. MeToAonoriyHe 3HA4eHHS MPUHIIMIIA
nepenaui reHetraHoi iHdopmarli JHK—PHK—6110k.

I'enetnunuii xox. JIoBeACHHS TPUILIETHOCTI Koay. PosmmdpoBka KOMOHIB.
[ToHSATTS PO TEHETUYHY CYIPECito. YHIBEPCATBHICTh KOIY.

MonekyinspHa oprasizaiisi XpoMocoM TpoKapioT 1 eykapior. KommoHeHTH
xpomatuny: PHK, JIHK, ricronu, inmi Oinku. PiBHI ymakoBKH XpOMaTHUHY,
HYKJICOCOMH.

[IpuHUIMNM reHEeTUYHOro aHamizy. Metoau: riOpuUI0NOTIYHUM, MyTalliHUM,
UTOTEHETUYHUM, TOMYJISII{IMHUM, TeHEeAIOTTYHU N, OJTM3HIOKOBUMA, O10X1IMIYHUH.

OcHOBM TIOpHUIONOTIYHOTO MeToay: BHOIp '"wyuctoro" wmatepiany s
CXpelryBaHHs, aHaJi3 OKPEMHUX O3HAK, BUBUCHHS HAIaJKIB JBOX-TPHOX TOKOJIIHb,
BUKOPUCTAHHS CTAaTUCTUYHUX METO[1B. BupimanbHa 31aTHICTh TOPUAOIOTIYHOTO
MeTony. [ 'eHeTHyHA CUMBOJTIKA.

MoHnoriOpuaHi Ta TOMITIOPHIHI CXPEIyBaHHS.

3aKOHOMIPHOCTI CIaJKOBOCTI IPH MOHOTIOPUIHOMY CXpEIyBaHHI, BIIKPHTI
Menpaenem: oTHOPIAHICTH T1IOPUAIB MEPIIOTO MOKOJIHHS, PO3IICTUICHHS B APYTOMY
nokomiHHI. Po3yminHs MenaeneM IHUCKPETHOI cmaakoBocTi  ((akTopiasibHA
rirnoTesa).

Posyminnas amemiB 1 ix B3aemomnii: TIOBHE 1 HEMOBHE JOMIHYBaHHS,
KOJIOMIHYBaHHS. 3aKOH '"4ucTOTH Tramer". I'OMO3UTOTHICTh 1 T'€TE€PO3UTOTHICTb.
AHaJi3yroue CXpellyBaHHs, aHaji3 TUITIB 1 CIIBBIJHOIICHHS TramMeT y TiOpHUaiB.
PosmierienHss 3a  ¢GEHOTUIIOM 1 TEHOTUIIOM B JAPYroMy TOKOJIHHI Ta B
aHaJII3yI04OMY CXpEIlyBaHHI IMPY MOHOT€HHOMY KOHTPOJI1 O3HAKH 1 PI3HUX THIAX
alnenpHuX B3aemomiit - 3:1; 1:2:1; 1:1.

BignocHuii xapakrtep JaoMiHyBaHHsA. MOXJMBI O10XIMIYHI MEXaHI3MH
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JIOMIHYBaHHS.

3aKOHOMIPHOCT] CIaJKOBOCTI B JU- Ta MOJITIOPUAHUX CXPEIIyBaHHSX MpU
MOHOT€HHOMY KOHTPOJI KOXHOI O3HAKH: OJHOPIAHICTH MEPIIOro MOKOJIHHS 1
PO3IIEIJICHHS] B JPYroMy MOKOJIHHI. 3aKOH HE3aJIe)KHOTO YCHaJKyBaHHS TEHIB.
CraTUCTHUHUN XapakTep pO3UICIUICHHS. 3araibHa (QopMmyiia pO3LICTUICHHS HpU
HE3ICKHIA cnaakoBocTi. ['eHeTmuHa pexomOiHamis. 3HA4YCHHS MEHO3y Y
BUKOHAHHI 3aKOHIB "YHCTOTHM TaMmeT" 1 HE3aJIeKHOI CIAaJKOBOCTI. YMOBHU
BUKOHAHHS MEHJICTIBCHKUX 3aKOHOMIpHOCTEH. BimxuiaeHHS Big MEHICTIBCHKHX
pO3UICIUIEHh MpPU M- Ta TOJIFEHHOMY KOHTpoOJi O3HaK. HearnenbHi B3aeMoii:
KOMIUIEMEHTApHICTh, €IMicTa3, TMoJiiMepis. bioXiMiuHI OCHOBH HeaJIeIbHUX
B3a€EMO/IIHA.

Oco0MMBOCTI CMAJKOBOCTI KITBKICHMX O3HAaK (TOJIME€HHA CHAJKOBICTb).

BukopucTaHHs CTaTUCTUYHUX METOJIB MPU BUBUYECHHI KUTbKICHUX O3HAK.

VsBa mNpo TEHOTUIM SK CKIAJHYy CHCTEMY aJeIbHUX Ta HealeJIbHUX
B3aemoii. [InefiorponHa aist reHiB. [IeHETPaHTHICTD 1 EKCIPECUBHICTb.

XpOMOCOMHE BU3HAUEHHSA CTaTl 1 yCHAAKyBaHHS O3HAK, 3YEIJIEHUX 31 CTaTTIO.
CraTeBi XpOMOCOMH, TOMO- 1 TeTeporamMeTHa CTaTh, THUIHA XPOMOCOMHOTO
BU3HAUEHHS CTaTi. YCHNagKyBaHHS O3HAK 34YCIUICHHX 31 CTAaTTIO. 3HAYCHHS
PEIMIPOKHUX CXpEIlyBaHb [JIsl BHUBUYEHHS 34YCIJICHMX 31 CTaTTIO O3HaK.
CnankoBICTh TpPU  HEPO3XOJKEHHI CTaTeBUX XpoMocoM. bamaHcoBa Teopist
BHU3HaueHHs cTaTl. ['iranapoMopdizm.

3. 3yenieHa CaaKoBICTh 1 KDOCHHTOBED.

BiakputTs siBHINA 34ETUICHOT CMIaJKOBOCTI. 3HaYEHHS Mpallb MKoJu MopraHa
y BUBYEHHI1 3UCIIJICHOT CTIaJIKOBOCTI.

Oco0uBOCTI CMAaKOBOCTI TpH 34eruieHHl. ['pynu 3uemnenns. Kpocunrosep.
[IpoxomkeHHsT KPOCHMHTOBEPY B MEHO31 Ta MITO31 Ha CTajli YOTUPHOX HHUTOK.
3HAUCHHS aHAJI3YIOUOTO CXPEIIyBaHHS Ta TETPAJHOTO aHami3y MpU BUBYECHHI
KpocuHrosepa. [{luTonoriuni 10ka3u KPOCUHTOBEDPY.

MuoxunHi nepexpectd. IHtepdepenuis. JliHiliHE pO3MIIIEHHS TEHIB Yy
XpOMOCOMax.

['eHeTH4H1 KapTH, NPUHLUIN X TOOYAOBH y €yKaploT. BukopucranHs gaHuX
[IUTOTCHETUYHOTO aHaJli3y JJIsl JIoKamizaiii reHiB. [[uTonoriyal kapTu XpoMOCOM.
MITOTHYHHI KPOCUHTOBEP Ta HOTO BUKOPUCTAHHS JJI KAPTYBAHHS XPOMOCOM.

XpoMocoMHa Teopis CMaaAKOBOCTI Moprana, ii OCHOBHI TTOJIOXKEHHS.
['eneTnyHMit aHaANI3 Y IPOKapIOT.

Oco0MMBOCTI  MIKpOOpPraHi3MiB SK 00'€KTa TEHETHYHUX  JOCIIIKCHb.
Opranizaifis TEHETHYHOTO arnapary y OakTepiil. MeTonu, siki BUKOPHUCTOBYIOTHCS
MpU TEHETUYHOMY aHajli3i OakTepid 1 OakTepiodariB: KIOHAIBHUN aHaI3, METOJ
CEJICKTUBHUX CEPEAOBHII, METO BITOMTKIB Ta 1H.

OcobmuBoCTI mpoIeciB, SKI BEAyTh 10 pPEKOMOIHAIi Yy MPOKapioT.
Kon'toramist y Oakrepiit. CrareBuil (pakTop y KHIIKOBOI MaJUYKH, HOTO POJIb.
Meroau reHeTUHYHOro KapTyBaHHs Npu KoH'toraiii. KinblieBa kapTa XpoMocoMHu
KHUIIIKOBO1 Najguyku. ['eneTnuna pekomOiHaIis npu Tpanchopmariii.

Tpancaykuist y Oakrtepiid. 3arajgpHa Ta crnerudiuHa  TPaHCAYKITIS.
Buxopucrannst Tpancdopmariii Ta TpaHCAYKLUIT A7 KapTyBaHHS T€HIB. Y siBa MPO
1a3Mid, €eMmcoMH Ta MITPYIOYl TEHETUYHI eleMeHTH (IHTepCeKIiiHi
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MOCTIAOBHOCTI, TPAHCIIO30HU). iX POJIb B IEPEHOCI TEeHETHYHOi 1HdopMaIlii.
CriBcTaBICHHS METO/IIB TCHETUYHOTO aHATI3Y y MPOKapioT Ta €yKapioT.

[To3asimepHa (MUTOIIIA3MAaTHYHA) CTIAIKOBICTb.

3aKOHOMIPHOCTI HEXPOMOCOMHOI CTTaJIKOBOCTI, BIAMIHHOCTI BiJl XpOMOCOMHOI1
crnajkoBOCTi. MeToau BHBUEHHS: PEIUNPOKHI, 3BOPOTHI 1 TMOTJIMHAIOU1
CXpeIlyBaHHs, METO TpaHCIIaHTAaIli1, 010XiMI4YH1 METO/IH.

Martepuncekuii  e)eKT UMTOIIa3MH TpH BiAJajieHid ridpuauszamii y
apozodinu. [lnactuana cnaakoBicTh. Y cnagKyBaHHS CTPOKATOIHUCTOCTI y POCIIHH,
TUIIU CTPOKATOJMCTOCTI 1 MeXaHi3MH ii ycTiaIKyBaHHS.

VYcemaakyBaHHS — CTIMKOCTI 10  aHTHOIOTMKIB Yy  XJIaMiJOMOHAQJIH.
MirtoxoHapiaibHa CHAAKOBICTh. Y CIaJIKyBaHHS JIUXaJbHOI HEIOCTaul y JAPIKIIKIB
1 Heipocniopu. [Hdekiiini hakTopu Mo3asAepPHOI CI1aIKOBOCTI.

VYcenankyBanHs yepes iHPeKio. Y crnaJIKyBaHHs Karna-4acTUHOK y MapaMelnii
U PI3HUX CTIOCOOAX PO3MHOXKEHHS (TPY HOPMAJIbHIM 1 MPOJAOBKEHIM KOH roraiiii,
Mpu aBToramii). YcmaakyBaHHs curma aktopa y Apo30Qiiu.

[Ina3MizHa crmagkoBiCTh. PO3MOBCIOJKEHHS IJIa3MiJg y Hpo- 1 €yKaploT.
Oco0MBOCTI PiI3HUX IJIA3MiJ1: TPAHCMICUBHICTbh, HECYMICHICTb, I€TEPMIHOBAHICTh
O3HaK CTIMKOCTI 10 aHTHOIOTHKIB Ta IHIIMX JIKAPCHKUX IPENapariB, YTBOPECHHS
KOJIIIIHIB Ta 1H. BUKOpUCTaHHS IJ1a3MiJ] B TCHETUYHUX JOCIIKCHHSIX.

B3aemonist snepHux Ta mosasaepHux reHiB. lluTomnmasmaTtuuna dosnoBida
CTEPUJIBHICTD Y POCIIHH.

3HaueHHSI BUBYEHHS HEXPOMOCOMHOI CITaJKOBOCTI Y PO3YMIiHHI MpoOieM
€BOJTIOIIT KJIITHH BUIUX OPTaHi3MiB, MOXO/DKEHHS KIITUHHUX OpraHen -TUIacTH 1
mitoxoHapi. Ennocum6i03. Kpurepii HeXpoMOCOMHO1, 103asiiepHOT CIaKOBOCTI.

[lonsaTTs mNpo cHaakoBy 1 HecHnaakoBy (Monau@ikaliifHy) MIHIUBICTD.
MoaudikamiitHa MiHAUBICTE. POpMyBaHHS O3HAK $K pe3yJbTaT B3a€MO/III
reHotuny 1 QakropiB cepenoBuiia. Hopma peakiii reHotumy. AJanTUBHUN
xapaktep Mojaudikaimiil. BuxopucTaHHs MaTeMaTUYHHUX METOJIB MpPH aHami3i
CHAJKOBOCTI OpraHi3MiB.

CnagkoBa MIHIMBICTh. THIIM CIAAKOBOI MIHJIMBOCTI: KOMOIHATHBHA,
reHOMHAa, XpOMOCOMHI nepe0y10BU, TeHH1 MyTallii.

KombinaTiBHA MIHIUBICTh, MEXaHI3MHU i1 TIOSIBH, POJIb B €BOJIFOITIT 1 CEIEKITii.

['eHOMHI 3MiHU: TOMIIUIOIAIS, aHEYIIOimis. ABTOMOMIIIIONNIS, OCOOIUBOCTI
MeWo3y 1 XapakTep CHaJKOBOCTI. AJUIONOMIIUIOifa. AMQITIMOMIUION SK
MEXaHI3M TMOSBH IUIOAOBUX aronomruioimiB. Ilomimnoimai  psau.  Poub
MOJIIUIOIAIB B €BOMIONIT 1 cenekuii. AHEYIUIOiqis: HyIICOMIKH, MOHOCOMIKH,
MOJIICOMIKH, iX BUKOPHUCTAHHS NMPHU TeHETHUYHOMY aHami3i. OcoOiauBOCTI MeHo3y 1
YTBOPEHHS raMeT y aHEYIUIOI/iB, X XKUTTE3JATHICT 1 TJIOJIOBUTICTh.

XpoMOcoMHI TepeOyaoBU. BHyTpimHI 1 MDKXPOMOCOMHI mepeOyn0BH:
nenenii, ayroiikaiii, 1HBepcii, TpaHCIoOKallii, TpaHcno3uiii. MexaHi3M iX
BUHUKHEHHS, BUKOPUCTAHHS NPU TE€HETUYHOMY aHalli31 JUIsl JOKali3alli OKpeMUx
TeHIB 1 CKJaJaHHsA IeHeTUYHUX KapT. OCOOJIMBOCTI MEWO3y MpU PI3HUX THMAX
nepeOy10BH.

Knacudikauist reHHUX MyTaliii. YsiBa mpo mpsiMi 1 3BOPOTHI, T€HEPATUBHI 1
COMATWYHI, aJaNTUBHI 1 HEUTpaibHi, JIETaNbHI 1 YMOBHO JI€TallbHI, SJEPHI Ta
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HesJIepHI, CIIOHTaHHI 1 1HAYKOBaHI MyTallii. 3arajbHa XapaKTepUCTHKA
MOJIEKYJIIPDHOT MPUPOJM BHHUKHEHHS TEHHUX MYyTalllif: 3aMiHa OCHOB YU
MIPUETHAHHAS] OCHOB, HOHCEH, MiCeHC 1 ppermMmudT TUITy.

Ponb MOOINBHUX TEHETUYHHX €JEMEHTIB Yy TMOSBI TE€HHUX MyTalii 1
XPOMOCOMHHX Hepe6yz[0B

CrioHTaHHUN Ta IHI[yKOBaHI/II/I MyTariitaui nporec. KibkicHa oIiHKa MOsSBU
MyTarii. bararoeTamHiCTh 1 TEeHETUYHUI KOHTPOJIb MYTaHII/IHOFO IPOIIECY.
Pamiamiitanii mytarene3. I'eHeTnuyHi e€(peKTH 10HI3yIOYOTO BHUIIPOMIHIOBAHHS 1
ynbTpadioneroBux npomeHiB (Y®II). 3akonomipHocTi "no3a-edext”. XiMiuHUN
mytarese3. OcoOJMBOCTI MyTareHHoi [ii XIMIYHHUX areHTiB. Daktopu, sKi
MOAUDIKYIOTh MyTalllHUI Tpouec. MyTareHu OTOYYIOUOTO CEpelIOoBHINA Ta
METOJIM iX TECTYBaHHS. AHTUMYTareHu.

3aK0H TOMOJIOTIYHUX PAJIB y criaakoBii MiHnuBocTi (M.BaBunoB). 3naueHHs
CIaJIKOBOI MIHJIMBOCTI OPTaHI3MIB /ISl CEIEKIIIHOTO MPOIIECY Y €BOJIIOIIII.

Po3BuTOK ysiBU mpo cKiIagHy OyIoBy reHa. YsBa (PO3yMiHHS) IIKOJIOIO
Moprana OynoBu 1 pyHKI1M reHa. OyHKIIOHATIBHUNA Ta PEKOMOIHALIHHUNA KpUTEP1i
anesnizMa. MHOKUHHUUN aJIeNi3M.

MyrTaniitHuit Ta pekoMOiHatiiHui moain reqa. [pai mkonuCepeOdpoBChKOTro
3 CTymneHeBoro anenizmy. Muoxunauil anenism. IlceBpoanenizm. [{uc-Tpanc-tect
(JIptone, I'pin). JlochimkeHHs TOHKOI CTPYKTypH T'eéHa Ha mpukianl ¢ara T-4
(benzep). T'en sk onuuuusg QyHkmii. IlopiBHSHHS (PI3MYHHMX Ta TE€HETHYHU
PO3MIpiB OAWMHUIIb KAPTH JJIs1 BCTAHOBJICHHS PO3MIPIB reHa iIMiHIMAJIbHOI OIUHUIII
mytamii. IppexomOinaii. SIBumie MikajleabHOI KOMIUIEMEHTTaIlli, BiJIHOCHICTh
KpUTEPIiB ajnemizMmy. MOJeKyIsIpHO-TeHETHYHI MAXOAX B JOCIHIKEHI TOHKO1
OynmoBu TeHiB. Hakmanka reHiB B OHINA JUISHIT
JHK. [aTpOoHEeK30HHa OpraHi3iiis reHiB eyKapioT, CIUTAMCHHT.

['eHeTnuHUI KOHTPOJIb  Ta  MOJIEKYJISAPHI MOJENl  peruTiKarii.
HamniBkoncepBatupauit meros pemmikanii JJHK. ITomxironHuit KoHTpoJib mpolecy
perurikauii. Cxema mnomii y Bwimi perutikamii. TIoHATTS 1po  peruiikoH.
Oco0sMBOCTI OpraHizamii 1 perJikaiii XpoMocoM eykapioT. Cucrema pecTpUKIIii
ta wmoaudikamii. PecTpukuiitHi eHaoHykiea3u. IlpobOiemu  cTabUIBHOCTI
reHeTU4YHOro wmatepiany. Tunm cTpykTypHux nomkomkeds B JHK. Tunu
penapatiiiHux npoueciB. MexaHi3Mu eKCIM31MHOI 1 TOCTPEIUTIKaTUBHOI pernapaiti,
penapatiiinuii  cunres JIHK. Ponbp penapamiiinux cuctem B 3a0e3MedeHHI
TeHETUYHUX TPOIIECIB.

SBume pexoMOiHAIli: TOMOJIOTIYHHMA KPOCHHTOBEp, CalT-crerudivyHa
pexkoMOiHallis, TpaHcno3ullis. JIOBeIeHHsT MEXaHi3My 3arajibHOi peKoMOiHaIli 3a
cxemoro "po3puB-crionydeHHs". MoieKyisspHa MOJENbh peKoMOIHaIIi 32 X0JIiIeEM.
I'enna xouBepcis. Caiir-cienudiuaa pekoMOiHaIis: cXxema IHTerpamii Ta
suksroueHas JJHK dara a.

['eHeTHYHUI KOHTPOJL MYTAIlIHHOTO TMpOIECy. 3B'SI30K MYyTaOUIBHOCTI 3
byHKIISIMA  amapaty perurikaiii. MexaHI3MH CHOHTaHHOTO MyTareHesy. ['eHu
MYTaTOpU Ta aHTUMYTaToOpu. MexaHi3MH [ii aHaJIOTiB OCHOB, a30TUCTOI KHUCIIOTH,
akKpUIUHOBUX OapBHUKIB. [lOHATTS mnpo MyTareHHi 1HAYUHMOENbHI NUISIXH
pemnaparniii. MyTareHes, ONOCEPEIKOBAHUM Uepe3 TPolecH peKoMOiHaIlii.
JlokamnizoBaHuii MyTareHe3. ABTOHOMHA HECTaOUIBHICTh FEeHOMA.
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MonekynaspHl MeXaHI3MU PEryJjsiii Aii reHiB. Perymsiiss TpaHCKpuIIii Ha
piBHi mpomotopa, ¢GyHkili PHK-momimepasu. IlpuHImMnu HeratuBHOTO Ta
MO3UTUBHOTO KOHTpoJito. CucTeMHa peryndauis; poab mukiaiyHoi AM® i
ryano3uHTerpadocdara. Onepenni cucremu peryismii. Teopis XKakoba 1 MoHo.
['eHeTnyHMiI aHai3 JIAKTO3HOTO OMNEPOHA, TE€H PErysITop 1 TeH omepaTop.
Perynsmiss Tpanckpuriiii Ha piBHI TepMiHAIl Ha MNPHUKIAAl TPUNTO(HAHOBOTO
OTIepOHaA.

[lpunmmnu perymsamii TeHIB y eykapioT. TpaHCKpUMIiIHHOAKTUBHUN
xpoMatuH. OcoOaMBOCTI OpraHizaiii MNPOMOTOPHOI JUISHKH y  €yKapioT.
[TocTTpanckpuniliiHi  piBHI  perymisamii cuHTe3y OuikiB. Poip  Mirpyrodmnx
TCHEeTUYHUX €JIEMEHTIB y PeryJisiii FeHHUX JiH.

OnTOreHes sk peaiizalis CHAJKOBE AECTEPMIHOBAHOI MPOrpPaMU PO3BUTKY.
CralinpHICT TeHOMY 1 JudepeHIiaibHa aKTHBHICTh TEHIB TijJ  4ac
IHUBITyaJIbHOTO PO3BUTKY. [lepBuHHA nudepeHmiaiis MUTOIIa3MHU, il TeHIB Y
PaHHBOMY eMOpioreHesi, amIutiQikaris T'€HIB. Hocmian AJIEPHO-
[UTOIJIA3MAaTUYHHUX BiJHOIICHb.

TkannHHO-cnienu(p1YHa aKTUBHICTh reHiB. OYyHKIIOHAIBHI 3MIHU XPOMOCOM B
oHTOreHe3l (mydu, "nmammoBli 1TKK"), pOJIb TOPMOHIB, €MOpPIOHAIBHUX
1HIYKTOpIB.

@daxkrTopH, Kl BU3HAYaIOTh (OPMYBAHHS O3HAK B OHTOrEHE3l: IUIEHOTpOmHa
Jlis TEHIB, B3a€EMO/Iisl TEHIB Ta KIIITHUH, JeTepMiHalig. J[ociiau no TpaHcIuiaHTarlii
kiitiH. KommneHcarist 1o3u reHiB. B3aeMocTOCyHKH KIIITHH Y MOPGOTEHE3.

['eHeTnka coMaTWYHMX KIITHH. [eTepokapioHH. 3acTOCyBaHHS METOAY
COMAaTHYHOI TiOpuau3aiii AJis BUBYEHHS NPOLIECIB AUQPEPEHINIOBAHHS 1 s
TeHETUYHOTO KapTyBaHHS. XumepHi (amwtodenHi) TBapuHu. CyMICHICTD 1
HECYMICHICTh TKaHMH. ['eHeTuka iMyHITeTy. ['€HEeTHYHi acleKTH OHTOTEHE3Y.
OHKOreHu, OHKOOUIKH.

'enetnuna  OicekcyalbHICTh  OpraHi3miB.  ['@HETUYHUN  KOHTPOJb
mudepeHnioBaHHs  crati. Ponb  aHTUreHy y BHU3HAYeHHl crari. MyTtamii
MepEeBU3HAYAI0YI CTATh y X0/l OHTOreHe3y. | opMOHabHE epeBU3HAUEHHS CTaTI.

3aBIaHHsS Ta METOJOJIOTIS TeHETUYHOI 1HXEeHepli. YSABJICHHS MpO BEKTOPHU.
Meroau BUAUIEHHS Ta CUHTE3y reHiB. BekTopu mpokaploT Ha OCHOBI Ma3mif i
JHHK ¢ariB. Cnocobu opepxkanHs pexomOiHaHTHUX Monekyn JHK, meronu
KJIOHYBaHHS TreHiB. OpjepkaHHs 3a JIOIOMOTOK) TIE€HETUYHOI 1HXeHepii
MIKPOOPTaHI3MiB-TIPOJIYIICHTIB  HOBOTO  TOKOJIIHHS  JUIsI  MIKpOOi1OJIOT14HOT
MTPOMHCIIOBOCTI.

Bexropu eykapiotr. Jpixmki sk 00'ekTH TeHeTuuyHOi iHxkeHepii. OCHOBH
TeHHOI 1HXEHepii POCIWH Ta TBApWH: TpaHchopMallis KIITHH BUIUX OpPraHi3MiB,
BBEJICHHSI TE€HIB Y 3apOJKOBI Ta COMATHUYHI KJIITUHU TBApWH. 3aBIaHHS KIITUHHOT
imxenepii. ['ubpumomu.

3Ha4YeHHsT TEeHETUYHOI 1HXKEHepli JJIs BUPIIMICHHS 3aBJaHb O10TE€XHOJOTI,
CUIBCBKOTO  TOCMOAApCTBa, MEIWUMHMA Ta PI3HUX Taly3ed  HapOJIHOTO
rocrnofapcTBa. BukopucTaHHS METONIB TE€HETUYHOI 1HXKEHepli JJIsi BUBYEHHS
dbyHIaMEHTAIbHUX TPoOJieM T'e€HEeTUKH Ta 1HIIMX OiojoriuHux Hayk. ColliajibHi
ACTEeKTH TeHETUYHO1 1H>1<eHep11

VsaBrnenns npo BuA 1 momynsmito. [lomymsmii sk mpUpoOgHUYO-1CTOpUYHA
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CTPYKTypa. ¥YsBa NpO YAacTOTH TIEHIB Ta TEeHOTHUNH. MareMaThyHi MOJenl B
nomyJsiliiHIM reHetuui. 3akoH Xapai-BainOepra, ioro 3acrocyBanus. C.C.
UeTBepikOB -  3aCHOBHUK  E€KCIIEPUMEHTAIBHOI  TECHETUKH. | eHeTH4Ha
reTepOreHHICTh MOMyJIALii. MeToan BUBYCHHS MPUPOIHUX Momyisiuiin. dakropu
AMHAMIKM TEHETHYHOTO CKJIaay MOMYJSAIii: MOpYIIeHHs MaHMIKCil. Maja
edeKTHBHA YHUCENbHICTh MOMyJAlii (Apeid reHiB), MyTalidHUN mpoOIEC.
Muiknonynsmiiai - mirpamii, gis  BigOopy. Bsaemopiss dakTopiB auHAMIKH
TEHETUYHOTO  CKJIaaxy B TOpUpoaHuX — momynsmisx.  [loHarts — mpo
BHYTPIITHBOMIOMYJISIIIIHHUM TeHETHYHHUHN MOJIIMOP(}13M Ta FTeHETUYHUNA BaHTaX.

[Tpupoanuit 100ip SIK €TUHUN CHPSIMOBYIOUUM (HDaKTOP €BOJIFOIIT MOITYJISIIIM.
VsBlieHHS Tpo TMpPHUCTOCYBaHHS Ta KoedimieHT Binbopy. Dopmu  Biadopy:
pyuIiiHuiA, crabinizytouuit, au3pyntuBHUM. Ponb reHeTMuHUx GakKTOpiB Yy
€BOJIIOLII].

OcoOnuBOCTI JMIOOMHU SK 00'€KTa TEeHETHYHUX JOCHIDKEHb. Mertoau
BUBYCHHS TEHETUKH JIOJWHU: TCHEAIOTIYHHHA, OJM3HIOKOBUH, IUTOTCHETHYHUMH,
010X1IMIYHUN, OHTOTCHETUYHUH, TOMYJISALITHUH.

BuBuenns merony TriOpuau3aiii COMATHYHHMX KIITHH I TE€HETUYHOIO
KapTyBaHHS.

BuB4eHHS CTPYKTYpH 1 aKTUBHOCTI TEHOMY JIFOAMHH 3a JOIIOMOTOI0 METO/IiB
MOJIEKYJISIPHOI T€HETUKU.

[IpoOnemMun MenuyHOi TeHETUKH. BpomkeHl Ta ycmajgkoBaHI XBOpoOOH, ix
PO3MOBCIOJKEHHS Yy JIIOACHKHUX MOMYJAIisIX. XPOMOCOMHI Ta TEHHI XBOPOOH.
XBopoOu 3 CrajgKkoBOO CXUIbHICTIO. CKpUHIHT TeHHUX JnedexTiB. Bukopucranus
O010XIMIYHUX METOMIB JJISI BHUSABY TE€TEPO3UTOTHUX HOCIIB Ta JIarHOCTHKA
CIAJKOBUX 3aXBOPIOBaHb. [lepcriekTuBU JTIKyBaHHS CIIAJKOBUX XBOpP0O. 3aBHaHHS
MEJMKO-TeHEeTUYHUX KOHCYJIbTAIIH.

[IpyyriHM BUHHMKHEHHS CMAJKOBUX Ta BPO/KEHUX 3aXBOpIOBaHb. | eHeTHUHA
3arposza pajiamii Ta XIMIYHMX pEYoBUH. ['e€HEeTHYHI HacHiIKUM aBapii Ha
Yopuoounscekit AEC.

BmiMB ankorojio Ha CHAaAKOBl CTPYKTYpH KIITHUH. 3HA4Y€HHA OOpOTHOU
JIFOZICTBA 32 OXOPOHY HABKOJIMIITHHOTO CEPEIOBUIIIA.

Kputrka pacucTchkux TeOpid 3 MO3WII TeHEeTUKH. Poyib TeHeTMYHHUX Ta
coliagbHUX (PaKTOPIB B €BOJIIOIIIT JIFOIUHH.

Cenekuist sk Hayka. [IpenMmer Ta MeToau HOCHiKeHHS. ['eHeTwKa SK
TEOpeTUYHa OCHOBa cenekimii. BuenHs mnpo Buximamii wmatepian. llenTtpu
MMOXO/KEHHS KYJbTYpHUX pocinH 3a M.I.BaBunosum. [lonsarrs npo nopony, copr,
mTaMm. 30epexeHHss TeHO(MOHY IIHHUX KYJIbTypHUX Ta AUKUX (PopM poCiuH 1
TBapHH.

36epexenHss TeHOhOHIY POCIMHHOTO 1 TBAPUHHOTO CBiTy 3akapmarts. Poib
TCHETUKA OKPEMHX BHJIIB OpPraHi3MiB B ceJeKIlii. BukopucTaHHS 1HIYKOBaHHX
MyTaliid Ta KOMOIHAIIMHOI MIHJIMBOCTI B CeJEKIli pPOCIWH, TBAapUH 1
MIKpPOOpTaHi3MiB  (MPOAYIEHTIB  aHTUOIOTUKIB, BITaMiHIB, aMIHOKHUCJIOT).
[lepcriekTUBM BUKOPUCTAHHS METOMIB TEHHOI 1HKeHepli B cenekiii. Poub

KYJIBTYpPH).
CuctemMu CXpelnryBaHHA B CEJCKII pPOCIMH 1 TBapuH. AyTOpPUIMHT.
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[HO6puaunar. KoedimieHT 1HOPUIUHTY - TOKa3HUK CTYMEHIO TOMO3UTOTHOCTI
oprani3MiB. JliHiliHa cenekiiisa. Bignanena riopuausartis.

Oco0nmMBOCTI MDKBHIOBOI 1 MIKpPOAOBOI TiOpHAM3allii; CXpEIlyBaHICTb,
@OepTUIbHICTh 1 0COONMBOCTI po3mieryieHHs y riopuniB. nsxu mnomonanHs
HecxpenryBaHocTi. Po6otu BitTumsnsHux BueHux [.B.Miuypuna, I'.JI.Kapnuuenko
Ta iH.

SIBume rereposucy. Moro reHeTHYHi MeXaHi3MH. BHKOpHCTaHHS IPOCTHX Ta
NOJBIMHUX MDKTIHIMHUX TIOpUAIB y  POCIMHHUITBI Ta TBAapUHHHIITBI.
BupoOHuUIITBO T1OpHAHOTO HACIHHS HAa OCHOBI IMTOILIA3MAaTHYHOI YOJIOBIYOI
crepuiabHOCTI. KoedilieHTH crnaakoBOCTI 1 TOBTOPIOBAHOCTI 1 iX BUKOPUCTAHHS B
CeJIEKIITHOMY MpOIIeCi.

Meroau no6opy. [nauBinyansauii Ta MacoBuii 106ip. JloOip 3a heHoTUTIOM.

JloOip 3a reHOTUIIOM (OIliHKA 3a POJOBOJOM Ta AKICTIO HamiankiB). Cibcenekiis.
BmiMB yMOB 30BHIIIHBOTO CEpPEAOBHINA HAa €(QEKTHBHICTH O000pYy. 3aBIaHHS
CEJNIEKUIMHO-TEHETUYHUX WEHTPIB y 3B'A3KYy 13 3alpOBAHKEHHSAM IPOMHCIIOBOT
TEXHOJIOT11 B POCIMHHMIITBI Ta TBAPUHHHUITBI. [lepcrieKTHBY METOI0B TreHEeTHIHOT
Ta KIJIITUHHOI 1HXKEHEPIi B CENIeKI1i 1 O10TEeXHOJIOTII.

VYcnixu BITYM3HSAHMX CEJIEKLIOHEPIB B YTBOPEHHI COPTIB POCIWH 1 MOPIJ
TBapHH.

18. MoJiekyJsipHa 0ioJiorisi.

Ictopuuni  Bigomocti. lleHTpambHa gormMa MoleKyJsipHOi — O10JIOTii.

[lepBuHHA CTpyKTypa OUIKIB Ta BIACTUBOCTI, SIKI HAJIAl0Th i1 aMIHOKHCIIOTH.
AMIHOKUCIIOTHI ~ 3aiMIIKkd. BinpHa  amiHokuciota. IlenTunHuit  3B’A30K.
[TonimenTuaHui JTaHIIOr. AMIHOKHCIOTHA ToCHioBHICTh. Kiacudikariis OidHHX
rpyn. Crepeoizomepid. EHeprig 1 cunu B CTpyKTypl OUTKOBOI MoJieKyau. BiabHa
eHeprid Ta il 3miHa. KoBaneHTHI 1 HeKOBaJieHTHI1 3B’ A3KU. CTallIbHICTh 3rOPHEHOT
MoJiekyau Ouika. Ponb enexkTpocTaTHdHUX €(EeKTiB, 10HHUX 3B’S3KIB (COJIbOBHUX
MOCTHUKIB), BOJHEBHX 3B’s3kiB, cwui van der Waals. Poms Bogu. [igpodoOHwmit
epexr. TemnoBuit pyx. Kondopmauis mnentuais. Tpanc- 1 uuc-koHpopmaris
nentuaHoi rpynu. Kytu ¢ 1 y. Kondopmaniiina kapra Pamadannpana. Bropunna
CTpyKTypa Oinka. PerynsipHi CTpyKTypu: o-Cipajib, [-l1apu, [-BUTHHHU.
KommarenoBa cmipanb. o- 1 B-auisaku  mnoOymsipaux  OikiB.  CTpykTypa
¢bi16punapuux OinkiB. Kommaren. IlloBk. Keparun. Tpomomioswn. TpeTuHHa 1
YeTBEPTHUHHA CTPyKTypa Ounka. CTpykTypa TriaoOymspHuX OUIKIB. Miormo0iH.
3ropranHs Mojekyiu Ouika. CTaOUTBHICTH 3TOpHEHOI MoOsekynu. JloMeHwu.
CyOoaunuii. YnakoBka cyO0AUHULb. BHYTpILIHS pyXIUBICTh OLIKIB.

Hyxneinosi kucnoru: CTpyKTypa 1 BIaCTUBOCTI.

@D13MKO-XIMIYHI BJIACTUBOCTI HYKJIETHOBUX KucCHOT. PiBHI oprauizaiii
HykieiHoBux kuciot. IlepBunna crpykrypa JIHK i PHK. Bynosa nykieoTuais.
Bropunna crpykrypa JIHK. Ilpuponma cun, mo cralumi3yloThb CTPYKTYpPY
HYKJIETHOBUX KHUCJIOT. Pi3HOMaHiTHICTH ¢opm moaiviHoi cripani JJHK. JliniiiHi Ta
kinblesi 3aMkHyTl JIHK. Tunu PHK. Tpancnoptana PHK. Bropunna i Tpetnnna
crpykrypa TPHK.

Perutikartisi 1 TpaHCKPHIILIS.

HaniBkoncepBatuBHuii Mexanizm perutikamii  JJHK. ®epmentatuBuuit
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anapat JIHK-3anexnoro cunresy JAHK. JIHK- momimepasu mpo- Ta eykapioTiB.
PerikaTuBHA BuiiKa. JIBOHampsiMiieHa Ta OJAHOHAINpPSMIIEHA perutikalli. 3aTpaBka
PHK. ,Koppekropcbka mpaBka” mioitHo cuHTe3oBanoi JIHK. Pemapamis 1
moaudikarmiss JIHK. Posmmitanus moxsiitHoi cmipani JIHK. Tomoizomepasm.
OcobmmBocti perurikanii y PHK-BmicHux BipyciB. 3BOpOTHa TpaHCKpPHUIILIA,
¢yukmionyBanus PHK-3anexnoi [JHK-nonimepamu. Bukopuctanus B reHETUYHIN
1H)KeHepii AJs1 CHHTE3y TeHIB.

Tpanckpunuisi. Tpanckpumiis y mnpokapiotiB. JIHK-3anexxna PHK-
nommepasa. Inimiamis. Ilpomorop. Emonramis nanimora PHK. Tepwinarris.
Monexynau MPHK npokapioriB. Tpanckpumniiiiai 6;10ku rediB p-PHK.

Tpanckpumniiist Ta mporecinr y eykapiortiB. [IHK-3anexxni PHK-nmonimepasu.

Cunre3 PHK. Monexynu MPHK. Pons 1 micne crutaiiciary. Moaudikaris 5’
kinisg MPHK. Perynsuist tpanckpumniii. [Iponecinr TPHK 1 pPHK. Iadopmariiitna
PHK Ta ii pons.

Teopis ,,OquH reH-oauH eH3UM’ . BU3HaYEHHS MOCIIJOBHOCTI aMIHOKUCIIOT
yepe3 MPHK. I'emetmunuii koxn. HenepekpuBanns kony.  KopyBaHHA
amiHopkucioT. Hanpsm 3uurtyBanHd. ,.BupomxkeHicts” kopmy. ['imoresa
,roiganHsa”. Pamka 3umTyBaHHsA. Myrtamig. Myrtamis, 00 MOBYHMTH. 3amiHa
(miccenc-myTamis). Myramisi 13 3CyBOM paMKH. YHIBEPCAIbHICTh T'€HETUYHOTO
Koxy. Po3mmdpyBaHHs reHETHIHOTO KOy .

Oprani3anis Ta eKCIpecis TeHOMY POKApIOTIB Ta €yKapIOTiB.

JIHK y mpokapior Ta B kiiThHax eykapioT. Konmencars, cdepoinambHe
3akpyuyBanHus JIHK. CynepcnipanizoBana JJHK. CraGinizaiisi KoMOakTHUX (GopMm
JHK. VYmakoska JIHK B kimiTuHax mnpokapioTiB Ta €yKapioTiB. XPOMAaTHH.
Hykneocoma.  ConenoimononiOHa  CTpyKTypa  KJIITHHHOTO XpPOMAaTHUHY.
XPpOMOCOMHI CTPYKTYpH1 OUIKH.

Opranizaiiiss TeHOMY TMpOKapioTiB 1 eykapioTiB. CTpyKTypHHI Te€H.
XpomocoMa MPOKapioTiB: HE3aJEKHI T'€HH, TPAHCKPUIILIINHI OAWHMII, ONEPOHHU.
Crneiiceppa JIHK. Ilnazmigu. Ilaminapomu. MoOOUIbHI  €1€MEHTH T'E€HOMY.
Tpancno3onu. OcoOMUMBOCTI TEHOMY BIPYCIB, fAKI YypaxarTb MPOKapioTH.
IlepekpuBaHHs reHiB. |HTPOHHO-€K30HHAa CTPYKTypa TE€HIB  €YyKapiOTiB.
"Hagmipuicte" renomy. HezanexHi renu. I'enu, mo moBToproroThea. Knactepu
rediB. CarenitHa JIHK. I'enn BipyciB, siki ypaxatots eykapiotu. JJHK- ta PHK-
BMICTHI BIpyCH. XpOMOCOMHM €yKapioTiB. PiBHI CTpyKTypHOi oOprasizamii
xpomatuny. ['icrorn. Hykmeocomu.

Perynsamisi ekcnpecii reHiB y mpokapioTiB. [HAyKIlis cuHTE3y (pepMeHTIB.
Penpecop. Omneparop. IIpomotop. IuaykTop. Penpecis. TpuntodanoBuii onepoH.
Bapiartist noBxxunu Tpanckpunty. [lo3utrBHA perymsitis.

Perymsuis excnpecii reHiB y eykapioTiB. Peryinsuist Ha piBHI TpaHCKPHUIIII.
[TocTpackpumniiiiina perynsiis. Perynsuist Ha piBHI TpaHciii. [loctTpancasiiiina
perynsiis. Perynsiis i3 70IoMororw ropMoHiB.

Jliniu 1 kapOoriapatu: CTpyKTypa 1 BIaCTUBOCTI.

KapOGorigpatu. bynoBa mnpoctux 1ykpiB. D-rmrokoza. CrepeoizoMepusM.
I'mikosumnuit 3B’s130k. Omirocaxapuau. [lomicaxapumau. Ilemonosza. Kpoxmains.
['mikoren. Xitun. ['lanyponoBa kucnoTa. [ iko3aMiHOTIIKaHH.

Jlimiau. Kupu. Hacuueni 1 HeHAacH4yeH1 KHUPHI KHUCIOTH, NPUPOIHI,
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He3aMiHHI KUpHI KuchnoTu. [minepon. Awmdinatuyni  mimiau. Crepoiny.
®ochomimigu. Hermiueponosi mimiau: Cdinrozun. Ilepamia. Iepebposuau.
dochocdinrominiau. 'anrmiozuau. [Ipocti dimian: cTepoiau 1 TEPHCHH.
biomeMOpanu: cTpykTypa, PyHKIIii i MeMOpaHHUN TPaHCHIOPT.
[TnazmaTnuna MeMOpaHa: pe3toMe (QYHKIIIHN, Orsg CTpyKTypu. MemOpaHHi
miniau, noaBiMHUN mimiaHud 1map. CrnoHTaHHe (OpPMYBaHHS TMOABIHHOTO MIapy
MeMOpaHHUMHU JiniJaMu. MeMOpaHHa TEKy4iCcTh 1 BIUIUB Ha Hel 3MIH KOMITO3HUIII]
JmiAiB. ACUMETpUYHE PO3MILICHHS JiMiIiB Y MoABiitHOMY 11api. Monens Davson-
Daniel. PigunHo-mMo3aiuna Moaeib. MeMOpaHH y eIeKTPOHHOMY MIKPOCKOITI.
MemOpanni Ounku. PagioakTBHE MIYEHHS Yy JOCIHIKEHHI iX OpieHTaIli.

binku inTerpanpHi, nepudepruyHi 1 3akpimuieH1 y ginigax. biaku, mo pyxamoTbes y
JOIJHOMY TMOABIMHOMY mapi. Bapiamii pyXxiauBOCTI MeMOpaHHHMX —OUIKIB.
AcumMerpuyHa opieHTaniss MeMOpaHHux O1ikiB. CyOoAMHUI O1JIKIB.

Tpancopt 4epe3 MeMmOpanu: audysisg, ocMmoc, Tmnpocta audysis,
MeMOpanHuii TpaHcnopt. llotpeba y eneprii. Ilpuckopena mudysis 3a
€JIEKTPOXIMIYHUM TpajaieHToM. TpancnopT rimoko3u. binok Band3 - anionHuit
oOMIHHUK. [oHHI KaHaM JUIs ManuXx 10HIB. EHepris ajis akTUBHOTO TPaHCIOPTY.
TpancnopT aMiHOKHUCIIOT 1 IyKpiB. MemMOpaHHI MOTEHIIal 1 HEPBOBI IMITYJIbCH.
Knitunna crinka 6akrepiil. MemOpaHu MITOXOHIPIM.

Monexynspua 6iomorig JJHK-Bmicaux Ta PHK-BMicHuX BipyciB.

JNHK-BmicH1 Bipycu. MonekynspHa kommo3uilisi Bipycy. CmipanbHi
kancuau. Ikocaenpuuni karcwau. CknamgHi kancuad 0e3 oOosonku. CkiamgHi
Karcuau 3 00osoHKor0. AncopOuis. [HdikyBanns. [Iponuknenus Bipycnoi JJHK.
Tpanckpumniis 1 perutikaiig. Tpancnsiis BipycHoi MPHK. 36ipka kommoHeHTiB
BIpYCY.

PHK-BmicHi Bipycu. MonekynspHa KoMmmo3ullisi Bipycy. Bipycu 13
JBOJAHIIOTOBOIO 1 oaHojaHuiorororo PHK. IudexuitHuit mpoiec, perumikaiis
PEOBIPYCIB, BIPYCYy I'pUIlYy, BIpyCy TIOTIOHOBOI MO3aiKH, pETPOBIPYCIB.

CrpykTypa pudbocoM 1 6i10cuHTE3 OLIKA.

Tpancnsuiiianii  anapat kmtuHU. JlekogyBanHs. AxrtuBaiis TPHK.
Pu6ocomu. bynosa prubocomu, ¢hi3uko-XiMidH1 BIACTUBOCTI pubocoM. Jlucorrialtis
pubocom. PubGocomanpHi PHK. PuGocomanshi Oinkm. CaMocCKIIaJaHHS
¢dyHkiioHanbHOiI pubocomu. [insHKM 3B’si3yBaHHs Ha pubocomi. Ilomicoma abo
nompubocoma. Acomiariss MPHK 1 pubocom. Indopmocomu. PHK-3B's3yroui
O151KH, iXHs poiib y pyHKuioHyBanHi MPHK.

Tpancoptai PHK: BmactuBOCTi, MepBMHHA Ta MPOCTOPOBA CTPYKTypa.
Anantopua ¢ynkmis TPHK y mpomeci tpancnsnii MmPHK. Awminoamun-TPHK-
cuHTeTasza: cTpykrypa i dyukiii. [Ipobnema BmizHaBanns TPHK. Karamitnunuii
MEXaH13M peakilii aMiHOAIMJIFOBaHHS.

TpaHcasiis TreHeTUYHOro Koay. [Himiamis, eJoHTalls, TepMIHaIlis.
YTBOpeHHs MNenTUIHOTO 3B’s3Ky. TpaHciokaliis. TpaHCHsiis y MPOKapioOTIB 1
eykapioriB. ®aktopu TpaHcmsmii. TowHICTE 1 BUAKICTH  TPAHCIAIIII.
[Toctrpancnauiiina moaugikais OUIKIB.

Metonu wmonekynspuoi Oionorii. Texwuomorii pexkomOinantHoi JHK.

BuxopucTtanss MiKpOCKOIIIi /I BUSIBICHHSI MOJIEKYJI BCEPEIUH1 KIITHH.
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3abapBieHHs crienupIYHUX MOJIEKYJ 3 JOMOMOrol OapBHMKIB. BusBiIeHHs
OUIKIB Ta IHIIMX AHTUTCHIB y KIITHHI 3 JIONMOMOIoK aHTUTUIL. Jlokamizaris
AKTUBHOCTI CHEeNU(PIYHNX EH3UMIB y KIITHHAX 3 JOMOMOTOI ITUTOXIMIYHHX
mporenyp. Mikpockomiuna aBTopazgiorpadis s BHUSABICHHS B KJIITHHAX
pasioaKTUBHUX MOJIEKYII.

Metoau Bizyamizailii OKpEeMHUX MOJIEKYd 3 JOIMOMOTOK CKaHYIOUHX-
MpoOyIOYMX MIKPOCKOIB. TyHembpHa MIKPOCKOTMIiSA. ATOMHO-CHJIOBA MIKPOCKOITIS.
Mikpockomisi 3  BHKOPUCTaHHSIM  KOJMBaHb  aTOMIB, MAarHITHHUX  CHJ,
CIIEKTPOCTATUYHMX CUJI, cuit Van der Waals, teruia, 3ByKy.

HentpudyryBanns 1 cyOkaiTUHHE ¢pakiitoBaHHa. Poiab po3MipiB 1 T'yCTHHH
YAaCTUHOK JJIg iX PO3AUICHHS I 4ac IeHTpudyryBaHHs. Po3mipu Mojekyn i
OopraHe/s KJITAH $K OCHOBHUH (hakTOp 1iX PO3AUICHHS Y MIBUAKICHOMY
neHTpudyryBanHi. [3oryctuHHe HeHTpU(YryBaHHS JUIsl PO3JIUICHHS MOJEKYN 1
opraHen 3a ryctuHoro. Judepenuiitne neHTpudyryBaHHs Ui PO3AUICHHS KIITUH
Ha SIZIEpPHY, MITOXOH/IPIAJIbHY, MIKPOCOMAJIbHY Ta IIUTO30JIbHY (hpakiiii KIITHHH.

Meroau  NOCHIKEHHST ~ MAKpOMOJIEKYJ.  YIbTpaueHTpU(yryBaHHsS 1
ceUMEHTAllliHA TMOBE/IHKAa HYKJIEIHOBUX KHUCIOT. CrnexkrpodoTtoMerpis s
BUSIBJICHHS Ta BHU3HAYECHHS KOHIIGHTpAllli HYKJIETHOBUX KHCJIOT 1 OUIKIB.
Buxopucranss panioizoTomiB. MideHHsS HYKJI€IHOBUX KUCIIOT Ta iX TriOpuanU3alis.
BusnaueHHss BMICTY a30THCTHMX OCHOB 3a TeMmmeparypoto TuiaBieHHs JIHK.
Bukopucrannas aHTutul. MeTo/l MOHOKJIOHAJIBHUX aHTUTLA. Jliami3 Ta ocajKeHHS
JUISL PO3JIJICHHSI BEJIMKUX 1 MaJIUX MOJICKYJI. BuiisieHHs, o9rCcTKa 1 ppaKiiiroBaHHs
oinkiB. CexBeHyBaHHS OuikiB. CeJeKTHBHE OCaKEHHS. XpomaTorpadis.
Pentrenoctpykrypuuii ananiz. Meton enekrpodopesy. Ouuctka 1 po3AUICHHS
HyKJIeiHOBUX KucaoT. Po3ainenns JIHK B rens-enexkrpodopesi.

KnonyBanuss JIHK. Pectpukraszuuii anamiz. XiMIYHMM CHHTE3 1 CalT-
cupsiMmoBaHui myTtareHes. Southern-6moTinr. [lepeHic reHiB y KIITHHU €yKapioTiB
Ta eMOpionn ccaBuiB. EH3umatnuna ammmdikamis JHK 3 gomomororo
MOJIIMEPa3Hoi TaHLIOroBo1 peakili. CeKBeHyBaHHS HYKJIEIHOBUX KHUCIIOT.

19. ExoJorisi.

Beryn no kypey exosoris. Ilepenictopis exosorii. Exementu ekosiorii y
Haymni XYHI-VIX cr. 3navenns pob6it A. 'ymGonpara, K.d. Pymse,
H.A. CeseprioBa. Pons Y. JlapBina y cTaHOBIJICHHI eKoJjorii. BusHaueHHs eKoJoTii
E. T'exkkenem. Posutok exomorii y 20-30 pp XX ct. [losiBa ysBiaeHHS mpo
oiocdepy (B.H. Bepnaacpkuit). @opmyBanHs momyJssiiiHoi exosorii (Emnron).
3apoKEeHHSI TEOPETUYHOI Ta eKCIEPUMEHTAIBHOI ekoJiorii. CydyacHe BU3HAYEHHS
eKoJorii Ta ii 3aBgaHb. MeToIu eKOJIOTi: TI0JIbOBI CIIOCTEPEKEHHS, JIaDOpaTOPHI
Ta TOJIbOBI EKCTIEPUMEHTH, MATEMATHYHE MOJICITIOBAHHS.

PiBH1 opraHizaiii >KMBOi MaTepii, HaJAOPraHi3MoBl 010J0Ti1YHI Ta O10KOCHI
CHUCTEeMM: MOMYJIALIi, yrpynoBaHHs (01011eHO03H), ekocucTemu, 0iocdepa. Exosoris
SK HayKa PO HAaJOPTaHi3MOBI O10CHCTEMH, iX CTPYKTYypy Ta (yHKIIIOHYBaHHS.
Micne ekosorii B cuctemi O10JIOTIYHUX Hayk; i1 3B'SI3KH 3 Oioreorpadiero,
¢b1310510T1€10, TEHETUKO, €BOJIOIINHUM BueHHsIM. Ekosoris sk TeopernyHa 0asza
3aXO/IB MO OXOpPOHI MPHUPOAM Ta PaliOHATBLHOMY BHKOPHUCTAHHIO MPHUPOIHUX
pecypciB. ComiaibHa IHTEpPIIPETAIlisl €KOJIOTIYHUX 3HAHb.

[Monsitra cepenopuma. OcobauBoCTI (HopMyBaHHS CepeOBHUIIA. Y IBJICHHS
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npo (izuKo-XiMiuHE cepefoBUIle ICHYBaHHS opraHi3MiB. OcoOJUBOCTI BOJHOTO,
I'PYHTOBOT'O Ta MOBITPSIHOTO CEPEIOBUIIIA.

Exosoriune 3HaueHHs OCHOBHHMX a0lOTHUHUX (DaKTOPIB: TEIia, OCBITICHHS,
BOJIOTOCTi, KOHIIEHTpaiii OioreHHuX eJeMeHTiB Tomo. CUTHaJIbHE 3HAYCHHS
abiotuuHux (akTopiB. MexXi TOJNEPaHTHOCTI pi3HUX BHMIB. EBpiOGioHTHI Ta
cTeHOO10HTHI BUIU. EXoOTIYHA 1HIUBI YA IbHICTh BHIIB.

Jlimityroui ¢akropu. IIpaBuno Jlibixa. Bzaemonisa exonoriunux (paxkTopis.

Po3monin okpeMux BUIB MO TPAIIEHTY YMOB.

3aranpHl YSBJICHHS Ta TMOHSTTS, BH3HAYEHHS TepMiHy 'momyssmiia" B
exosorii Ta reHeruii. llomymsuis SK €JIEMEHT CUCTEMHU BHAY Ta €JIEMEHT
ekocucreMud. PopMu MONYMAUIMHUX yrpynoBaHb. [lomymsmis $SK OJUHULA
€BOJIIOIIT, ympaBiiHHSA Ta OloMOHITOpPHHTY. [IpakThyHe 3HAYEHHS BUYEHHS PO
MOMYJISIIIIO.

Crpyktypa nomyJsiiii. lepapxiuna, BikoBa, cTaTeBa, IPOCTOPOBA CTPYKTYypa
MOMYJISILIA;, pPO3CENEHHs OpraHi3MiB Ta MDKIONYJALINHI 3B'SI3KK.  XapakTep
MPOCTOPOBOTO  PO3MIIIEHHSI OCOOMH Ta MOro BUSBJICHHSA. BunaakoBuii.
PIBHOMIPHUM Ta arperoBaHuii po3nojia. MexaHI3MH HiATPUMAHHS MPOCTOPOBOI
cTpyktypu. TepuropianpHicTh. CKyIMUeHHS TBapwuH Ta POCIWH, TPHYUHHA iX
BUHUKHEHHS.

CraTuCTUYH1 XapaKTEPUCTUKH MOMYJIAIIi: YUCEIbHICTh, IIIIBbHICTh. MeToau
OL[IHKA YHCEIBHOCTI Ta UIUIbHOCTI MOMmyJsiii. JIuHaMiuyHl XapakTEepUCTHKU
MOMYJIAIIi: HApOJIKYyBaHICTh, CMEPTHICTh, MIBUJKICTh MOIMYJSIIIHHOTO POCTY.
Tabnuii Ta KpuBI BIWKHMBaHHA. BIOTHMYHMI TIOTEHIIIAN, CKCIIOHCHINAJbHA Ta
JIOTICTUYHA MOJIeTl pocTy momyssini. OcoOJMBOCTI JUHAMIKH YUCEIBHOCTI
nonysmii. [{ukmivaH1 KOJIUBaHHS YMCEIBLHOCTI.

Ck1a70B1 KOMIIOHEHTH O10IICHO3Y Ta OCHOBHI (haKTOpH, SIK1 3a0€3MeUyI0Th
foro icHyBaHHs. Knacudikaiis eJleMEHTIB yIrpymoBaHHS Ta  KOHIIEHINs
€KOJIOTIYHOTO  JIOMIHYBaHHs. BujgoBa  pi3HOMaHITHICTH, SIK  chernudivHa
XapaKTEPHUCTHKA yrpyroBaHHs. [I[pakTrnuHe 3HaY€HHS BUCHHS PO YTPYTMOBaHHS.

Tpodiuna, nOpocTopoBa, BHUIOBA, €KOJOTIYHA CTPyKTypa O10LIE€HO3Y.
TakcoHOMiYHa XapaKTepUCTHKA YrpylmoBaHHs. BumoBa cTpykTypa yrpynoBaHb Ta
cocobu 1ii BusBiaeHHs. KpaitoBuit edext. Ilonarrs exorony. Konmeniis
010TUYHOTO YTrPyHOBaHHS.

[ToHATTA TPO €KOJIOTIYHY HINly; MOTEHLIMHA Ta peajli30BaHa €KOJIOTivHa
Hima. JluHamika O101€HO3Yy, SK pe3yJlbTaT MDKBUIOBUX  B3a€EMOBITHOCHH.
Cykiiecii, eranu, TUNIA. [HIMKATUBHE 3HAYCHHS OPTaHi3MIB.

CmiBBigHomienns nmouath "6ioreorenos" (B.H. CykaueB) Ta "exocucrtema"
(A. Tencm). bioreomneno3n sk xoponoriydi oauHHIi Olocdhepu. Cximamosi
KOMITOHEHTH O10TeoIleH03y Ta OCHOBHI (akTtopu, sKi 3a0e3leuyloTh HOro
ICHYBaHHS. 3aKOHOMIPHOCTI 1CHYBaHHSI eKocucTeM. CTpyKTypa €KOCUCTEM, POJIb
B3aeMO/I11 a010TUYHOTrO Ta O10THYHOTO KOMIIOHEHTIB.

Tpodiuni piBHi. [loHATTS TpodidyHOro naHIOra, TPOPIYHOI CTPYKTYpHU
ekocucTeM. Tumojoris TpoIuHUX CXEM y PI3HOTO THIY eKocucTeMax. BTpatu
eHeprii mpu Tmepexojai 3 oaHoro TpodiuHOro piBHA Ha Jpyruid. Exosoriuna
nipamizga. [lipamina mac, yucen Ta eHeprii.

[lepBuHHA TPOAYKIIST — MPOAYKIS aBTOTPOGHUX OpraHi3MmiB. 3HAUEHHS
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¢dboTo- Ta XeMOCHHTE3Y Y (PYHKIIIOHYBaHH1 eKocucTeM. UncTa Ta BajoBa MPOAYKIIii.
JlecTpyKilisi OpraHidyHOi pEYOBMHHM B ekocucteMi. biotpodu Ta campotpodu.
3arpatu Ha AuxaHHsA. OCHOBHI METOJM OI[IHKM MEPBUHHOI MpoayKuii. BropunHa
npoaykiis. Ekonoriuna eekTUBHICTh €KOCHUCTEM.

[Totik eHeprii B exocucreMax, e(peKTHBHICTh ekocucTeM. CaMoperysiiiiai
mpolecu B ekocucTemax. KiiMakcoBUil CTaH €KOCHCTEMH. 3arajibHi MPHHIIUIN
CTIHKOCTI €KOCHUCTEM, EKOJIOTIYHUHN Pe3ePB EKOCUCTEMH.

Busnauenns 6iocepu Tta ii mex. Pomp B.l.Bepnancekoro y ¢gopmyBanHi
Cy4acHOTO HayKOBOro ysBJIeHHS mpo Oiochepy. Ctpykrypa Oiochepu. Posmomin
KUTTS y Olocdepi. biocdepa, Sk e€auHa eHepreTHYHA CHUCTEMa ILJIAHETAPHOTO
MaciTaoy.

Kupa pedoBuna. ['eoximiyHa pobOoTa >XMBOi pedyoBUHHU. EHepreTnyHuMit
6aanc Oiocdepu. IloTenimiitna OionoriyHa NpoayKTHBHICTE 3emuti. Kpyroo0Oir
BOXJIMBINIUX XIMIYHUX €JIEMEHTIB Yy Olocdepi. AHTPONOTreHHUN BIUIMB Ha
MIPUPOJIHI [IUKIJIA OCHOBHUX O10T€HHUX eyieMeHTiB. CTabubHICTh Oiocdepu.

XapuoBi pecypcu mrojctBa. IIpoOrmemMu XxapuyBaHHS Ta BUPOOHUIITBA
CLITIbCBKOTOCIIOJIAPCHKOI  MPOYKIIII. Crpareris CLIIbCBKOTOCIIOAPCHKOTO
KOPUCTYBaHHS.

Knacudikaiiss nOpupogHUX pPECypciB, OCOOJMBOCTI BUKOPUCTAHHS Ta
OXOpPOHM BHYEPNHUX (BIIHOBHUX, BIJIHOCHO BIJIHOBHUX, HEBIJHOBHUX) Ta
HEBHUEpNHUX pecypciB. EkosoriyHa ekcneptu3a Ta €KOJOTIYHI —MAacCHOPTH.
CyyacHi METOIM KOHTPOJK 3a SKICTIO HABKOJMIIHBOTO  CEpPEIOBHIINA
(MOHITOPHHT).

Exonoriyuna momituka. OxopoHa TPUPOAM HA  JIepKaBHOMY 1
MDKIEp>)KaBHOMY piBHsX. [IpaBoBi acrekTu oxopoHu mnpupoau. Opranizariis
OXOpPOHU MPUPOAHN B YKpaiHi.

OcoOMUBOCTI OXOPOHH YHCTOTH aTMOC(EPHOTO MOBITPS, BOJHUX PECYPCIB,
IPYHTIB, POCIMHHOTO Ta TBapUHHOro CBiTy. IIpHpPOIOOXOPOHHI KOHLEIMLI].
Oxopona renodony. Uepona Knura Ykpainu

VYpbanizauis Ta ii BmiIMB Ha Oiocdepy. BmnuB mnpomucioBocTi  Ta
TPaHCHOPTY HA HABKOJMILHE cepenoBuule. 3a0pynaHeHHs Olochepu TOKCUYHUMU
Ta pagiOaKTUBHUMH pedoBHMHAMH. OCHOBHI NIISXH MIrparfii Ta HaKOMUYEHHS Y
Oiocdepl pamgioaKTMBHUX 130TOIIB Ta IHIIMX PEYOBHH, SKI HeOE3MedHi I
JTIOJIMHU, TBapWUH Ta pocivH. Hebesmeka saepHux karactpod. YTumizarmis Ta
3HEIMIKOHKEHHS BIAXOIIB.

[Tpupo100XOpOHHI TEPUTOPIi: OCHOBHI MPHUHIUIN BUIIJICHHS, OpraHi3aiii
Ta BUKOPHUCTAHHS. 3alOBIAHUKH, 3aKa3HUKH, HAIIOHAIBHI TapKW: BH3HAYCHHS,
¢dynkIii, THMM, OloyioriyHe, TreorpadiuHe Ta COIlaTbHO-€KOHOMIYHE 3HAYEHHSI.
CyvacHuil cTaH, mpoOJeMH 1 NEePCHEeKTUBU HALIOHAIBHOTO MPUPOTHOTO (POHIY
Vkpainu. 3anoBigHi Teputopii  3akapnarta  (perioHajgbHi  OCOOJMBOCTI).
Exosoriuauiit MOHITOPUHT 3aMOBITHUX TepUuTopii. OpraHizaiiiHoO-MPaBOBl OCHOBU
BEJICHHS 3aMoBiIHOI cripaBU. OCHOBU 3aIOBITHOTO TOCIIOAAPIOBAHHS.

BianmoynHOok HaceleHHs Ta OXOpOHa MpUpoad. Poib TrpoMasicbKoro
€KOJIOTTYHOTO PYXy B €KOJIOTIYHIA onTuMmizailii BUpoOHUIITBA. OXOpOHA MPUPOIU
Ta PO3BUTOK KyJbTypH. EcTernunuii acmekt oxopoHu mpupoaud. OxopoHa
npupoaud Ta mmkoja. OCHOBHI TMOJIOKEHHS €KOJIOT1YHOI Ta MPUPOAOO0XOPOHHOT
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OCBITH Ha piBHI/IX CTYIICHAX HaB4YaHHA.

20. BioTexHoJiorist

Biorexnomoriss ta ii Oionoriuni cmcremu. JIHK, PHK, cuaTe3 Oinka i
TexHoJjoris pekomOinanTHux JTHK.

[Ilo Take OiloTexHomyorisa. Ilpenmer 1 3amaui OioTexHojorii. JlaBHs
oioTexHosoris. Icropis omomantHeHHs, depMeHTOBaHO1 ki 1 HamoiB. Kiacuuna
oioTexHosoris. CydacHa 6ioTexHosoris. Panui mociimkeHHs. PO3BUTOK KIIITUHHOT
Teopii. Posp 6i10XiMii Ta TEHETHMKHU Yy MOSCHEHHI KMTUHHUX (QyHKuik. [Tpupona
reHy. MosekyIsapHO-010TEXHOJOTIYHA PEBOIONISA. BUHUKHEHHS MOJEKYISPHOI
6ioTexnoorii. [Ipopus y Texnonorio pekom6inantHoi JIHK I'epbepra Bboiiepa Ta
Crenni Koena: BIIKpHUTTS pECTpUKTa3 Ta IUIa3Mij] JO3BOJIMIO KIOHYBaTH TEHHU.
Kowmepiianizaiis MonekyasipHoi 6ioTexHosorii. Hazii 1 mo6oroBaHHS.

bionoriuni cucremu B OioTexHonorii. [Ipokapiotu 1 eykapiotu. Escherichia
coli, Saccharomyces cerevisiae. KyiapTypu KIITHH €yKapioTiB.

Crpyxrypa JHK. Pemnikariisi. Po3mmmdposka renernanoi indopmarrii. PHK 1
ounok. Tpancnsamis. Perynsmis Tpanckpuniii y 6akrepiid. Perymsiis Tpanckpumiii
y €YKapioTiB.

Texnomnoris pekomOinantaux JIHK. Ennonykneasu Pecrpukiii. ITnazmigni
BekTopu. [lnazminnuii Bektop pBR322. Tpancdopmairis 1 1o0ip. [Hum rmurazmigHi
BekTOpu. CTBOpEHHSI 1 CKpUHIHT 010yi0TeKk. CTBOpEHHSI T€HOMHOI 010J110TEKH.
CkpuHIHT 3a gonomororo riopuamsanii. IMyHonmoriunuii ckpuHidar. CKpHUHIHT 3a
akTUBHICTIO Outka. KJOHYBaHHS CTPYKTYpHUX T€HIB €yKapioTiB. Bekropu s
kioHyBaHusi Benukux (parmentiB JIHK. Bektopu Ha ocHoBi Oaktepiodara X.
Kocminu.BekTopHi cucteMu st KIOHUPOBaHUs nyxe Benukux gpparmentis JJHK.
['enetnuna Ttpanchopmarmisi mpokapioriB. Ilepenic JHK B E. coli.
Enexrponopariis. Kon'toramis.

Knacudikamisi, BuUIM 3aCTOCYBaHHS 1 METOAM, BUKOPUCTOBYBaHI B
6iotexHosorii. bioTexHosoris 310poB's roauHY 1 TBapuH. Cenekiris ado ridpuaHa
minig. Texuounoris "momiMopdizmMy HOBXKMHU (parMeHta pectpukiii'. Po3pobka
METOMIB JIarHOCTUKHM 1H(MEKIIHHUX 3aXBOPIOBaHb 1 TE€HETUYHHUX MOPYIIEHb
merogamu PCK. BukopuctanHs HOBUX pPENPOAYKTUBHHUX TEXHOJOTINA, HOBHUX
BaKIIMH, a TAKOXK OaKTepiaJbHUX 1 KIIITHHHUX KYJBTYD, 10 BUPOOJISIFOTH TOPMOHHU.
JliarHocTrKa, HOB1 BaKIIWHH 1 JIIKH, 3aPOJIKH, 3aILIIHEHHS 11T Vitro, BUKOPUCTAHHS
TOPMOHY POCTY (IIUIIXOM MPUHOMY IpernapaTiB Yu TPAHCTEHE3Y) IJis 301IbIICHHS
HAJI01B MOJIOKA, /I KOPMIB 1 KOPMOBHUX J100aBOK. TpaHCTeHHI TBapUHHU, «OHKO-
MUIII.

MOHOKJIOHAIEHI aHTHUTIJIA - JIIKYBaHHSI XBOPOO, M1arHOCTUKA; JOCIIIIKEHHS
Jxopmxka Kroxnepa ta Llezapa Minreiina.

XIMIYHUM CUHTE3, CeKBeHyBaHHs Ta amrutiikamis [JHK.

Ximiuauii  cunTe3 JHK. ®ocdopaminutHuit  meTon. 3acTOCyBaHHS
CUHTE30BaHMX  oJyironykiaeotuaiB. Cunre3 reHiB. CexBenyBanns JHK.
Hune3okcunykneotuaauii meron cexkBeHyBaHHs JIHK. CeksenyBanns JIHK 3a
JOTIOMOTOI0  BeKTOpa Ha ocHOBI ¢ary MI13. Ium  wmerogu. Ilpaiimep-
orocepeakoBana nporyisHka. [lomiMepasna naHioroa peakiis. Onep)kaHHsa 3a
nomnomoroto [TJIP xk/IHK, mo BianosigaroTs KinusM monekya MPHK. Cunres reunis
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3a nonomororo I1JIP.

Onrtumizarisi ekcrpecii T'eHiB, KJIOHOBAaHUX Yy CHCTEMax IIPOKapioTiB.
OpnepxaHHs peKOMOIHAHTHUX OUIKIB 13 JOMOMOTOI0 €yKapIOTUYHHUX CHCTEM.

Excrpeciss TeHIB mNpu y4yacTl CHJIBHUX PEryJbOBaHUX MPOMOTOPIB.
PerynmboBani  mpomotopu. OpmepkaHHS  BENMKHX  KITBKOCTEH  OUIKOBHX.
Benukomacmtabni  cucremu.  BukopucramHs s ekcopecii  IHIIMX
MIKpOOpPTaHi3MiB.

XuMmepHi Oinku. Po3mienyienHss XuMepHUX OUIKIB. 3aCTOCYBaHHS XMMEPHUX
O11KiB. BrimtoueHHs OLKIB y MOBEPXHEBI CTPYKTYpU. OJIHOCTIPSIMOBAHE TaH/IEMHE
po3TanryBaHHs reHiB. TpaHCHALiiHI ekcrpecyroul BekTopu. Crabimizalis OUIKiB.
Pict B yMOBax HecTadl KHUCHIO. 3aCTOCYBaHHS IITamiB-rocrnojapiB 3 AediruToM
nporeina3. bakrepianpHuit «remorno6in». Iuterpamis uyxkopignoi JHK vy
xpoMocoMmy xassiHa. [ligBumenHst edexTuBHOCTI cekpenii. Mertabomiune
nepeBaHTaKEHHS.

Cuctemu excrpecii Sac. cerevisiae. Bektopu nns Sac. cerevisiae. [lpsma
ekcmpeciss B Sac cerevisiae. Cekpellisi reTepoIoTHyHuX OLJIKiB, CHHTE30BaHUX S.
cerevisiae. [Hmn ApiKIKOBI cucteMu ekcrnpecii. CHHTE3 OBEPXHEBOIO aHTUIE€HY
Bipycy rematuty B.Cunrte3 Owmvoro mizoummy C2. Cucremu ekcnpecii 3
BUKOPHUCTAHHAM KYyJbTYp KIITHH KoMax. CHCTeMa EKCIPEeCYHUHMX BEKTOpIB Ha
OCHOBI 0akyJoBipyciB. Oepx’aHHsl pEeKOMOIHAHTHUX 0aKyJIOBUPYCIB.

CTBOpEHHsI YOBHMKOBOIO BEKTOpa Ha OCHOBI OakynoBupyciB g E. coli 1
KJIITUH KOMax.

Bupginenus pexkomOiHaHTHOro OiIKa 3 KIITHH KOMax 3a JIOMOMOTORO
addinHoro 3B's13yBanHs. Excripecyrodi BeKTOpu i poOOTH 3 KIIITHHAMU CCaBIIIB.
CenexkTrBHI MapKepHi reHu. Ekcrpecis 1BOX KJIOHOBAaHHMX T'€HIB B OJHIN KIITHHI
CCaBIIdl.

CrpsiMoBaHMiI MyTareHes3 1 reHHa 1H)KeHepis O1JIKIB.

CnpsiMoBanuii ~ MyTtareHe3:  MeToau.  ONIrOHYKJICOTH-CIIPSIMOBAHUN
MyTarenes 13 Bukopuctanusm JJHK ¢ary M13.

OniroHyKJI€OTHA-CIPSIMOBAHUM MYTareHe3 13 BUKOPUCTAHHSIM IUIa3MIAHOL
JHK. Omnironykneotua-cupsiMoBaHUM MyTareHe3 13 BUKopuctaHHsMm [1JIP-
amruridgikamii. BunaakoBuit MyTareHe3 13 BHKOPHUCTAHHSIM  «BUPOKEHUX)
OJIITOHYKJICOTUHUX TMpaiiMepiB. BumagkoBuii MyTareHe3 13 BHUKOPUCTaHHSIM
aHAJIOT1B HYKJICOTH/IIB.

['enna imkeHepis OUIKIB. YTBOPEHHS JOJATKOBHX AUCYIb(IIHUX 3B'SI3KIB.
3aMmiHa acmapariHy Ha 1HII aMIHOKHCJIOTH. 3MEHIIEHHS 4YHUCla BUIBHHX
cynbrimpunpanx Tpym. [ligBuienHs ¢GepMeHTaTUBHOT aKTUBHOCTI. 3MiHA
noTpeOu ¢depMeHTIiB y MeTan-kodakrtopax. 3miHa crneruigHoCcTi (GepMeHTy.
[TinBumeHHs cTabuIbHOCTI 1 crienupigyHOCTI (hEPMEHTY.

Buxopuctansst MikpoOiB 11l Ofiep>KaHHS KOMEPIIHHUX MPOIYKTIB.

[TpomucnoBa G10TEXHOJIOTIS: 3aCTOCYBaHHS MIKPOOPTaHI3MIB B 3aJIEKHOCTI
BiJl BUPOOHUIITBA PEKOMOIHAHTHMX BaKIMH 1 JIIK, TaKUX SK I1HCYJIH, TOPMOHHU
pOCTy ax A0 BUpOOHUIITBA (epMEHTIB 1 cienudiuHux O1IKiB. 'eHETUUHUI BILIUB
Ha NUIAXW METaboJ1i3My MIKpOOPTraHi3MiB J03BOJIIE €()EKTUBHO NMEPETBOPIOBATH
MAaJIOIiHHI KMBWJIbHI PEUYOBUHU y BHUCOKO BKIMBI OUTKH 1 CrHeIiajgbHI XIMIdHI
PEUYOBUHU.
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[TpomMucnoBuii CMHTE3 O1IKIB IIPH y4acTl peKOMOIHAHTHUX MIKpOOPTaHi3MiB.
JlikyBanbHi npenapatu. Buainenns k IHK inrepdeponis. Intepdeponu mogunn —
MPOAYKTH T€HHOI 1HKeHepii. [ OpMOH poCTy JIOAMHU, OJ€P>KAHU METOI0M T€HHO1
1mkenepii. OnTumizalisi TeHHOT eKCIpecii.

®epmentn. J[HK-aza 1. Amnbrinar-miaza. MOHOKJIOHAIBHI aHTHUTLIA K
mikapcbki 3acobu. Ctpykrypa 1 (yHKMil aHTHTUL. 3amobiraHHs BiATOPTHEHHIO
TPaHCIUIAHTOBAHUX OpraHiB. JIiKyBalbHI pEUOBUHHU, 3B’53aH1 13 MOHOKJIOHATbHUMHU
aHTUTUIaMU. MOHOKJIOHANBbHI aHTUTUIA JIoAUMHHU. [10puaHI MOHOKIJIOHAJIBbHI
AQHTUTLIIA JIIOAWHM 1 Mullli. BupoOHHUIITBO aHTUTLI 3 HonoMoroto E.coli. JlikyBanbH1
3acobu npotu BLJI.

Bakuunu. CyOGoauHuuni BakiuHU. [Iporturepmernuni BakuuHu. [Ipotu
airypHi BakuuHH. [IpoTuTyOepkynbo3Hi BakiuHu. [lentumani Bakiuuu. ['eHHa
IMyHIi3aIis. ATeH’100BaHi BAKIMHH. [IpotuxonepHi BAKIIMHH.
[IpotucanbMOHETbO3H1 BakUMHU. [IpoTuneiniMaHio3Hl BakKUMHHU. ,,.BexkTtopHi”
BakuuHU. IlpoTuBipycHi BakuuHu. IIpoTmOakTepianbHi BakuuHU. bakrtepii sk
CHUCTEMH JJOCTaBKH aHTUTECHIB.

Enponykieasun pectpukuii. Mam  Oionoriyni  monekynu. Cunre3 L-
ackopOi1HOBOiI KucH0TU. CuHTe3 1HAUTr0. CHHTE3 aMIHOKHUCIOT. CUHTE3 LIUTPUHOBOT
Ta IHIIMX OPraHIYHUX KUCIOT.

AnTn61oTHKH. KNOHYBaHHS reHiB 010CMHTE3y aHTHO10THKIB. CHHTE3 HOBUX
aHTUO10THUKIB. PO3p0o0Ka HOBUX METO/IB OJI€PAHHS MOJIKETUIHUX aHTHO10THKIB.
BnockonaneHnus BUpOOHHIITBA aHTUO10THKIB.

bionomimepu.  CtBopeHHs  pekoMOiHaHTHOI — Oaktepii  Xanthomonas
campestris — mpojaylieHTa KcaHTaHy. BuileHHS TreHiB OIOCHMHTE3y MeJaHiHy.
MikpoOHUII CHMHTE3 TBaApMHHOTO O10TOJ1 Mepa 3 aAre3WBHUMH BIIACTUBOCTSIMHU.
[Mnactuk. MikpoOiosOTiYHMM CHHTE3 KaydyKy. MIikpoOioJIoTiyHUN CHUHTE3
MOJTIT1IPOKCHAIKAHOATIB

Pict mikpoopranizmiB. Ilepiognuna kynerypa. Ilepiomnuna KynbTypa i3
nonaBaHHsIM cyOcTtpary. HemnepepBHa kynbTypa. IliaBuiiieHHs e¢deKTUBHOCTI
dbepmenrartii. KynbTypu 13 BHUCOKOWO MIUIbHICTIO. biopeaktopu. Tumnosi
BEJIMKOMacIITaOH1 cucteMu pepmenTarii. J[Boctyninyara gpepMeHTalist y TaHaemM
HUX epraipTaEX GlopeakTopax. J[BocTynmiH4yaTa hepMeHTAIlisI B OJHOMY PEaKTopi 13
MexaHIYHUM TmiepemintyBaHHsM. [lepiomnuna Qepmenramiss 1 QepMeHTamis 13
JIoJaBaHHSAM cyOctpary. 30ip KIITHH, IX pyHHYBaHHS, Jdajbina oOpoOkKa.
PozunnenHs G11KiB.

bioTtexHooriuHMiA MPOIIEC SK MPOIEC MHUPOKOMACIITAOHOTO BUPOOHUIITBA.
[IpocyHeHHsT Ha PUHOK MPOAYKTY: HAyKOBO-JOCHiJHA JadopaTopis - MUIOTHE
BUPOOHUIITBO - TPOMHCIIOBA TEXHOJIOTiS. B womy pi3HHI MDK "TIOTHUM
3aBoJIoM" Ta €KCIEPUMEHTAIbHUM BUPOOHUITBOM Yy Taity3i O6iorexHosorii? FDA,
EMEA, HarionansHa aresiiisi 3 KOHTporo 3a sikicTio: Bumoru, GMP, GCP Ta
GLP. Bampamis mnpouecy - '"y3akoHioBaHHA". IlpoGnemMu, KpuTHYHI IS
OPOCYBaHHS MPOAYKTY (MEIMKAMEHTY) Ha PHHOK: HAJJIMIIOK JIabOpaTOpPHUX
METOIB, HEJAOCTATHS KIUIbKICTh MPOMHUCIOBUX JOCTIIHKEHb Ta TEXHOJOTTYHHUX
PO3p000OK, HETOCTATHS KIJIBKICTh CTpATerii BUPOOHHIITBA, MOTAHO CIIAHOBAHUM
MEPEHOC TEXHOJIOTIT Ta HENPUUHATHUN PO3MOALT BIAMOBIAANbHOCTI. Jocmimkenns
ta po3podku (R&D). Crpareris BupoOHHITBA. I[lepeHoc  TeXHOJOTII.
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BianoBiganbHICTE.

[TioTHe BUPOOHULTBO SIK CTPYKTypHAa OJMHHIL O10TEXHOJIOTTYHOTO
nporecy. CKI1aoBi 9aCcTUHHA O10TEXHOJIOTIT SIK BUPOOHUYOTO TPOIIECY:
«BHIIAJIKOBay 17Iesl aBTOpPa BUKOPUCTOBYBATH PE3yJIbTaTH HAYKOBOTO JOCIIIKEHHS
B NpPaKTHIl abo IUIECTIpIMOBAHHUI TMOIIYK Takoi 1/1€i; MOIIyK CHPOBUHH abo
CTBOPCHHS TPOAYIEHTY (SKIIO CTBOPIOEThCS KIITHHHUNA a00 TKAaHWHHUN
MPOAYLEHT, JOJAEThCA PO3pOOKa METO/IB HOro O610KyIbTUBYBAaHHA -010pEaKTOPH);
7a00paTOPHUN METOJT OJEP’KaHHS MPOAYKTY 3 O10JOTIYHOTO 00'€KTa; 1CTIUTH
7a00paTOPHUX 3pa3KiB Ha TOKCHUYHICTh, OI0JOTIYHY aKTHBHICTh, CYMICHICTH 3
O10JIOTIYHUM OpraHi3MOM, SIKHM, SK IepeadadaeTbcs, Oylie BUKOPHCTOBYBATH
IPOJYKT; MacIITa0yBaHHS METONY 3 MiA0OPOM HAWOUIbII MPUUHATHUX (SIKICHHX,
(diHaHCOBUX 1 T.J.) TEXHOJIOTIYHMX YMOB 1 amapariB; MPOBEACHHS IMONEPEIHIX
E€KOHOMIYHMX PO3PAXYHKIB JIOIIJIBHOCTI BUPOOHUIITBA MPOAYKTY 3 YpaXyBaHHSIM
noTpeOM PHHKY YW KPUTHYHOI HeoOximHocti - Short marketing; crBopeHHs
MUIOTHOT JIIHIT JJ11 BiANPAIlbOBYBAHHS TEXHOJIOT1i, PO3POOKH METO/IIB KOHTPOJIIO
BUPOOHMIITBA 1 SIKOCTi, HAPOOITKM MApTIHA Mpenapary JJjs BU3HAYEHHS KIHUEBOI
dbopMu MOro BUKOPUCTAHHS 1 MEAUKO- OIOJIOTIYHUX ICHUTIB, MATCHTYBAaHHSA YU
po3poOka jmokymeHramii «knowhowy; validation (oxmepkanHs HEOOXiaHOI
J03BUIbHOT JOKYMEHTAIlll HA BUPOOHUIITBO 1 BUKOPUCTAHHS MPOAYKTY); 3aTyUEHHS
(npopax, mMapTHEPChKE BUKOPHUCTAHHS 1 T.1H.) 1HBecTULIi Ha 0a3l Oi3Hec-IUIaHy 13
MMOBHUM MAapKETHHTOM; CTBOPCHHSI IPOMUCIIOBOI JIiHII YW BUKOPUCTAHHS YKe
HAsSIBHOI MUIOTHOI JiHII AJi1 BUPOOHUIITBA MPOAYKTY Ha OCHOBI IOMEPEIHBO
MIPOBENICHOT PEKIIaMU 1 pO3pOOJICHOTO TIJIaHy MTPOJIAXKYy.

Ponp mimotHux 3aBomiB. JlaGopaTtopHi MeTOau Ta IIMPOKOMACIHITaOHE
BUpoOHUITBO. [lpukimanm 3 MeTomoM BUAUICHHS a-TpOMOIHY 3 IIJIa3MH KpOBI
TMOIWHU: "TIepeKuHyTui" po3polsieHuii J1abopatopHUil MeTon, "By3bki" eTamw,
HENPUIHATHI eTanu, TexHojoriyauit meron Expanded Bed Adsorption. 3amaui
[IMPOKOMACIITAOHOTO ~ BUPOOHHUIITBA 3HAYHO  BIAPI3HAIOTBCS  BiA  3amad
7a00paTOpHUX  JOCHIDKeHHI. KpWTHYHI TYHKTH: KUIBKICTH CHPOBHHH Ta
MarepiaiiB, BIATBOPIOBAHOCTI IMpPOILIECY, CKOPOYEHHS 4Yacy Ha BUPOOHUIITBO,
3HaYHE 3HW)KEHHS Ha NEepIIUX Xe eTanax o00'eMiB Marepialy, BHUKOPHUCTAHHS
eHeprosoepiraroyoro o0JagHaHHS, BIPOBAKEHHS 3 CAMOI'0 MIOYATKY METO/IIB, 1110
3ano0IiraloTb MOKJIMBOMY 3a0pyAHEHHIO KIHIIEBOTO TMPOAYKTY OaKTepisiMu 1
Bipycamu Ta J03BOJISITh MMPOBECTH Moro crepuiizauito. Kiitod 10 BU3HaUYeHHS poJil
MIJIOTHOTO 3aBOJy €JWHUN - PO3YMIHHS TOTO, IO II€ HE YJOCKOHAJIEHA BEpCis
1abopaTOpHOT YCTAHOBKM, ajie N[O CHPOIeHa BEpCis KOMEPIIIHOTO 3aBOITY.
OcHOBHMI KpUTEpiM IJIs1 BU3HAYEHHS YCIIXY MpPOLECY, KUl po3po0iseTbes Ha
MIJIOTHOMY 3aBOJI1, € T€, III0 BH MOKe OyTH €KCTPAaIoIipoOBaHUM 0e3MocepeHbO B
IITUPOKOMACIIITAOHE BHUPOOHUIITBO. B 1IhbOMy TONIATaE 11€0JIOTIYHA PI3HUIS MIXK
"paaIHCHKUM" EKCIEPUMCHTAIIbHUM BHPOOHHUIITBOM Ta '"3aXigHUM" IIiJIOTHUM
3aBojioM. [IpoayKTH KpOKYIOTh Ha PHHOK BiJ JOCHIJPKEHHS Ta PO3POOKU 0
M1JIOTHOTO 3aBOJY, a BXKE MOTIM JI0 IMUPOKOMAcCIITaOHOro BUpoOHUIITBA. ChOTOAH1
MIJIOTHUHM 3aBOJ - 11€ OKpeMa rajy3b 013HeCy B yChOMY CBITI.

Kopinna igminnicts JIIIT Big I13: 1. [13 moBHHEH 3aCHOBYBATH yCIO CBOIO
poOOTYy Ha MaKCUMaJIbHO HAYKOMICTKHMX TEXHOJIOTISIX, IO MPOTUCTOSThH
KOHKYPEHIII1 1 MPUHOCATh rapHuii noxon. 2. II3 moBuHeH OyTH sIK MIHIMyM
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CaMOJIOCTaTHIM, ajie Haiikpaue - npuOyTkoBuM. 3. II3 moBuHEH MaTH Ipyry,
BUPOOHWYY  TJIOTHY  JIHIO IO  BHUIYCKY  €KOHOMIYHO  BHTIJHOTO
KOHKYPEHTHOCTIPOMOXXHOTO TIperapaTy, HalmpaBIsSIOud 10XO7 Ha (¢iHAaHCYBaHHS
HACTYIHOT pO3pOO0IIOBAIbHOT TEXHOJIOTII YM TpemapaTy; TEXHOJOTis Ha
BUpOOHMYINA JiHIT Moke Oytm «3'Dkmxarouoro». 4. B yMoBax puHKY, IO
po3BuBaeThes, [13 noBunen 6ytu interpoBanum B HJ{I ab6o B BUpoOHUIITBO.

OcHoBHI TpoOnemu Ykpaiau y po3BUTKy Oiotexnosorii: 1. [loku moBHa
BIJICYTHICTh SIKOi-HEOYJb TPHUMHATHOI TpPOrpaMu PO3BUTKY OioTexHousorii. Sk
HACJIJOK I[bOTO, yTpaTa KOJHCH MEepPeIoBUX Mo3ullii. 2. BiACyTHICT, HEOOX1THOT
CTPYKTYpPH JUIsl PO3BUTKY HAyCOBHX PO3POOOK 1 iXHBOI KoMepiliamizallii. YKpaiHi
HEOoOX1MHI miNOoTHI mignpuemcTBa. 3. I[IpakTWYHO TOBHAa BIJACYTHICTH SK Y
IIPOMHUCIIOBOCTI, TaK 1 B aKaJeMisiXx PO3YMIHHS MpPaBOBOI W EKOHOMIYHOI 0asu
KoMepIriaiizaiii HasBHUX po3poOok. 4. BiacyTHicTh (HemoBHa) B YKpaiHi
¢axiBIIiB, 110 MAOTh JOCBIJ 1 3HaHHA JJi TpaHchepy JabOpaTOPHOTO METOY B
«Hi-tech» TexHomorio.

Cranii po3poOKH TEXHOJOTIYHOTO NPOLECY BUPOOHUITBA MEIUKAMEHTY.
Po3pobOka nporiecy moTpedye 0OpMyJIIOBaHHSI, HAKPECIECHHS Ta PO3BUTKY METO/IIB
BUPOOHMIITBA JJIS1 TOTO, 1100 '3MyCUTH" BC1 MPOLECH IPALIOBATH 3 BIATBOPEHHSIM Y
yaci. ['osoBHa pojab MDKHApOAHOI CHUCTEMH cepTHdIKalii oOJaJHAHHSI Ta
BUpOOHMKIB  1hoTO  oOmamgHanHs ISO: rapanTyBaHHS  0e3mMpOOJIEMHOTO
MaciTaOyBaHHSI TPOLIECY Bij JIaDOPaTOPHOrO JI0 MPOMMCIOBOTO. BUpOOHUIITBO:
PEYOBHHA, 110 € KIHIIEBUM MPOTYKTOM, HAITPABISAETHCS BUKITFOYHO JIJIST TIOIATBIITNX
JOCIIKEHb Ta PO3pOOOK, a MOTIM JJisi TECTYBaHHS TOKCUYHOCTI Ha TBapHUHAX,
MOTIM JIJISl KJITHIYHUX BUMPOOYBaHb, MounHaeTbcsi CMP- BUPOOHUIITBO, 1 BUMOTH,
10 NP ABISIOTH P KITHIYHUX BUNMPOOYBAHHSX, MMOBUHHI OYTH MEpEeHEeceH1 110
peXUMy BHUPOOHHUITBA. TakuM YWHOM, MPU MPOCYHEHHI MPOAYKTY Ha PUHOK
BUPOOHUK TOBHHEH HaaaBaTH HWoro (MPOJYKT) IJsi peectpailii 000B'S3KOBO 3
3apeecTpoBaHOi BUPOOHWYOI JiHII (MUTOTHUM 3aBoja). PeecTpauis npomaykTy
BIIOYBA€TbCS  TIIBKM  Pa3oM 3  TEXHOJIOTIYHUM  IMPOIECOM. Amnanizu:
pernamentytoui 1okymeHTH ADA, EMEA Ta B YkpaiHi. JlokyMeHTallis: BeJEeHHS
3amuCIB, 10 OOOB'SI3KOBO PEECTPYIOTHCS, JIS 3a0€3MEUCHHS TapaHTii BUCOKOL
SIKOCTI mpoliecy BUpoOHUIrBa. OCOOIMBO BaXKIMBE MOJIOKESHHS: BCl aHAIITUYHI Ta
00CIIyroByrodi mpwiaau OOOB'SI3KOBO MarOTh OyTH OOJIaJiHaHI MpUiagaMu, IO
peECTPYIOTh (3aMUCYIOTh) Pe3yJbTaTH BUMIPIOBaHb ab0 mapamMeTrpu poOoTH, 1 Iii
3allUCH € HEBII'€MHOI0 YacTHHOIO JokyMeHTauli. HaBiTh HalimeHmia 3MiHa
mpoiiecy BUPOOHUIITBA a00 0OJaHAHHS TOBUHHI MaTH JO3BUI TEXHIYHOI paju
MIIIPUEMCTBA, a BCI MAaNepy BiJl 3asBH MalCTpa IeXy J0 PIIICHHS paau OyIyTh
HEB1JI'€eMHUMH YaCTUHAMU 3arajbHOi TOKYMEHTAIIii.

[Toetanmna Ta cuHXpOHHA po3poOka TexHOoNOril. Pi3HOMaHITHI (dopmu
opranizaiii po6otu B ¢apMaleBTUYHOMY BUPOOHUITBI MPU MOETAIHIA PO3POOIII.
Haitnpocrtimmii  MeToa:  AOCHIIHUIIBKA  yCTaHOBA, MIJOTHUM  3aBOJ  Ta
IIMpoKoMaciiTabHe BUPOOHMIITBO - He3ajexHl opraHizamii. Jus 1iei moneni
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XapaKTEpPHUM € MPHUCYTHICTh a00 MOCTYNOBE BUHUKHEHHS OaraThoX MpoOsieM:
JOCTIIHUKM Ta 1HXEHEpU Ha IMOYATKOBHX CTaisiX PO3BUTKY MPUHMAIOTh Taki
pilIeHHA, SKI B MalOyTHROMY IPHU3BOJAATH IO OCHOBHUX TEXHIYHHUX MpoOieMm, a
srogoM ¥ HeBmad. [loeramHa opranizailis 30cepeKeHa Ha ONTHUMI3aIlli dacy
PO3BUTKY, MOTIM Ha BUPOOHHIITBI PEUOBUHH AJII TOKCUKOJOTIYHOTO TECTyBaHHS,
Jaial - Ha ONTUMI3AIil JIi BUPOOHHUIITBA JOCTATHBOI KIJIBKOCTI PEYOBHHH, IO
HEOOX1/IHEe IS KJIIHIYHUX BHUOPOOyBaHb, Ta HANPHUKIHII - HA SK HAWIIBHIIIIN
peecTpariii Juis TpoAaxky MeauKkaMmeHTy Ha puHKY. DokycyBanus 1077 e\ul 085 na
BUPOOHUIITBI: €IMHA PUYNHA TIOYATKY PO3POOKH OYAb-SKOTO MPOIYKTY MOJIATAE Y
TOMY, 10O KOMepIliaini3yBaTh Horo B MaiOyTHbomy. IlociigoBHa (CHMHXpOHHA)
po3poOka ab0 KOHKYPEHTHUM, CYMyTHIM 1HKUHIpUHT. [IOBHUN LMK po3poOKu
MOBUHHUKA OyTH CTPYKTYpOBaHUM TaKMM YHHOM, II00 BpaxyBaTHU BCl acCIEKTH
TEXHOJIOTIYHOTO TMpolecy 13 camoro modarky. Kirod [0 TOCHiIoBHOrO,
CUHXPOHHOTO PpO3BUTKY - IHTEHCHUBHHMI 3BOPOTHIA 3B'I30K 1 TaKuUH K€
iH(popMmaliiHui 1oTIK. 3abe3nedeHHs e(EeKTUBHOTO 1H(OPMAIIHHOTO MOTOKY
4acTO BUMAara€ OpraHi3alliiHHX 3MiH, II0 MOXYTb Ha0yBaTH MHOXXHHHHX (QOpM 1
OXOIUTIOBATHU JI€K1JIbKA PiBHIB CKIAAHOCTIL: «I[IpsMuii koHTaKT»,«Co-pO3MILIEHHS»,
«3B's13k0BUIY, «KoManna npoekty», « BropunHuii KoHTakT» ab0 «BinpsmxeHHs»,
«KoMOinyBaHHsI MeToAiB». «Marpuisi». ICHye TIIbKM OJIMH croci0 o0'eqHaTu
AKTUBHICTh PO3pOOIIIOBaYIB - €(PEKTUBHE KEPYBaHHs IMUJIOTHUM 3aBOJIOM, IO €
HAWOULIbII THYYKOIO YAaCTHHOIO B oOpradizaiii Ol10TEeXHOJOTii. Y CHHXPOHHOMY
MiIX0A1 10 PO3pOOKH TEXHOJIOTIi IMUIOTHUM 3aBOJi PO3MVBIIAETHCSA SK OpraH
KOOpPAMHYBaHHS, IO MOJIETIIye 3BOPOTHUH 3B'I30k MK rpynamu. KepiBHUK
MIJIOTHOTO 3aBOAY IMOBHHHUM MPUHHATH Ha ceOe BIAMOBINAIBHICT, KEPIBHUIITBA
MIPOEKTOM 1 OpraHizyBaTH B3a€MOJII0 CBOiX MPEJCTABHUKIB 3 IHIIUMU IPYNaMH B
MaTpuyHoMy cTwii. KpyroBa opranizaifisi: 31IHMCHEHHsS TAaKOro MiAXOAY MOXKeE
3HAYHO 30UTBIINTH €(EeKTUBHICTh po3poOKH mpenapary. Teopis (pyHKUIOHYBaHHS
MIJIOTHOTO 3aBOJy OyJle ICHYBaTH HE3aJIEKHO BIJ TOrO, BU3HaHa BOHA (pOpMaiIbHO
B HalIii KpaiHi abo Hi. 3pO3yMUIO, 110 Kpallle BUKOPUCTOBYBATU MIJIOTHUM 3aBOA
Ha MpoQeciiHOMY piBHI, HIXK JTO3BOJUTH HOMY (DYHKI[IOHYBATH CIIOHTAHHO, 0€3
HAJICKHOTO KepyBaHHSI.

biomerpanaiiiss TOKCHYHUX CIIOYK 1 yTHITI3aIlisa O10MacH.

biotexnomoriss MikpoOiB - CUIbCBKOMY TocmojapcTBy. Jlerpanartis
KCECHOOIOTHKIB 3 JOMOMOTrOI MikpoOiB. Merabomiuni nuisxu Oiomerpagartii
KCEHOO10THKIB, CTBOPEHI METOJIaMU TeHHOi i1HkeHepli. Ilepenic miuasmig. 3miHa
T'€HIB.

bioTexHosoriss  HABKOJMIIIHLOTO  CEPEJOBHUINA:  TEXHOJOTIi  3aroTiBJii
KOMITOCTY, OOpOOKHM CTIYHHX BOJI, BUKOPUCTaHHS MIKPOOPTaHi3MIB y MpoIEecax
TOJINIIIICHHS HaBKOJHIIIHBOTO CEPEJOBHINA, OYHINECHHS BiJl «JIIKapChKOTO»
3a0pyIHEHHSI, OYMIIICHHS CTIYHUX BOJ, OYUIIICHHS MOBITPS 1 ra3iB, 110 BIAXOIATH,
13 3aCTOCYBaHHAM 010(1IBTPIB.

biopemenartiss. BioBiTHOBIIEHHS HABKOJMIIHBOTO CEPEIOBHINA - MPOOIEMU
IPYHTY 1 TBEpAUX BIAXOJIB, OYHMILEHHS BOIM 1 IPYHTY, 3a0pyaHEeHNX Ha()TOBUMU
npoayktamu. biogerpamarisi  mikpoopranizmamu. [loBHa Oiomerpagartis -
JIETOKCUHKaIlsl nuisixoM MiHepam3aiii. HemoBua nerpagauis. [lomepemxenus
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3a0pyJHEHHS, 3aCTOCYBaHHS HENIKJIUBUX NPOJAYKTIB 1 TmporieciB.O4ncTKa
CTIUHMX BoA. XimiuHa nerpajamis. Baxkki Mmeranu. BigHOBIEHHS poOIIOYOCTI
IPYHTY.

Bunyuennst meraniB 1 HadpTu. Bunydenns miai Ta iHmmx metaniB. JlyxHe
BUMHBAHHSM OaKTepisIMHU METaJiB 3 Py, BUMHUBAHHS MIHEPAIBbHUX PYya, POOOTH
Komamep i1 Xaitakn mo 6akrepii Tiobacillus ferrooxidans.

bioBuMuBaHHS py/1 1 KOHIICHTPATIB K aJbTepHATUBHUN €HEepTro30epirarouuii
BapiaHT. bioabcopOiiiss uuM ocamkeHHs MeTaniB. BuiaydeHHs HadTH 13 cTapux
POJOBHII Ta O1THUX IIAPIB.

BusiBiieHHS 1 KOHTPOJIb 3a0pyAHIOIOYMX PEUYOBHH - O10JIOTIUYHI METOAU JIJIs
BUSBJICHHS BUNAJAKIB 3a0pyAHEHHS 1 OE3yNMMHHOIO KOHTPOJIIO 3a0pYIHIOIOYMX
PEYOBHH: IMIAPaXyHOK KITBKOCTI BHUAIB POCIHH, TBapWUH 1 MIKPOOPTaHI3MIB,
MipaxyHOK YMCJIa OpPraHi3MiB, aHalli3 PiBHIB KHCHIO, METaHy W IHIINX CIOJNYK Y
BO/II.

Meroau 010JIOTIYHOTO BHUSABJICHHS 3 BHKOPHUCTAHHSIM OlOCEHCOPIB 1
IMYHOJIOT1YHHX aHami31B. OLiHKa OJarononyyusi eKOCUCTEMHU.

Yrumizauiss kpoxmamo 1 1mykpiB. [IpomuciioBe BHpOOHHITBO (PPYyKTO3H 1
€TaHOJy, MiABUINCHHS Horo edektuBHOCTI. Zymomonas mobilis. Onepskanus
CHIIOCY

Yrunizamis uemntono3u. KommnoHeHTH dirHouemntono3u. BujineHHs reHiB
IEI0N03M Yy TPOKApIOTIiB 1 eykaploTiB. MaHImyndiis UeT0J03HUMUA TeHAMHU.
[lepcriekTBM BUPOOHHUIITBA €TAHOMY 13 aMOP(HOI IENIOJIO3U 3 JOMOMOTOIO
npixmkiB. [lanbHe.

Binok 0THOKIIITHHHUX OpPraHi3MiB.

MikpoopraHi3Mu B CIIbCBKOMY TOCIOAApPCTBI. bakrepii, 110 CTUMYIIOIOThH
pict pociuH. @ikcauist azoty. Hitporenaza. Kommonentu. ['eHHa iHxeHepis
KJIacTepy IreHIB HITPOT€HA3H.

INaporenaza. Metabonizsm  BogHo. Moaudikaiiss TEeHIB TiaporeHas.

YTBOopeHHs 0ynp00uok. KoHkypeHiiist Mixk OyIb004YKOBUMH MIKpOOAMH.
Mamninynsmii 13 reHaMu YTBOpEHHS Oyinb004oK. DBiOKOHTpOJIb MaTOreHHHX
Mikpo6iB. Cunepodopu. AaTHOI0THKH. DEepMEHTH. Y TBOPESHHS KPUCTAJIB JIOY 1
antudpizHi Oumkn. Jlig-minyc 6akrepii.

CtuMynsiis pocTy pOCIUH BUIbHOKUBYYUMH OaKTEPisIMHU.

Mikpobui nectunmau. Tokcun Bacillus thuringiensis. Mexanism il i
BUKOpUCTaHHS. [neHTudikamisa re’iB TOKCHHIB. ['eHHa 1H)KEeHepisl TeHIB TOKCHHIB
Bacillus thuringiensis. bakynoBipycu y OiojiorivHOMy KOHTpousi. MexaHi3Mm ii.
[TocunenHst 610KOHTPOJIIO 32 JOTIOMOT'OI0 T€HHO1 1HXKEHEPII.

[IpoGioTuku Ta MikpoOiosoriuni go0aBku. Ilpenapat Ha OCHOBI KHMBHX
MIKpOOiB.

['enna iH>xeHepis POCIUH: METO/IM 1 3aCTOCYBaHHS.

bioTexHomoris pocinuH: KyJbTypa TKaHUH 1 MOJICKYJISIpHA O10JI0T1sl POCIIMH.
Knituana teopis Illmadimena (1838) i1 IlIBamna (1839); HeoOMexeHUH pict
kopeHeBoi cucremu pociuH (1934) i wmituH y kxymeTypi (1939), a Ttakox
opranorene3 im yiiro VYaiira, Pomxepa Kore 1 Ilbepa HoOko; Biakpurts
IIMTOKMHIHIB - Ba)XJIWMBa BiXa B po3poOIli METOAIB pereHepaiii pociuH 3
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KyJIbTUBOBaHUX KIiTUH; BHaiaicHHS (1960) 1 31MTTA NpPOTOILUIACTIB  POCIHMHU
(1970), perenepartisi pocaud 3 Hux (1971); BUpOOHUIITBO TArUIOITHUX POCIHH 3
KyJabTypu mibHHKA (1964) 1, mi3Himie, 3 MIKPOCIOp; MIOHEPCHKI JOCTIKCHHS
Apwmina bpayna (1941) 3 BUKOpUCTaHHSIM MPHUPOJHOTO IPYHTOBOTO BEKTOPY IS
smian pocyimH (1984), merogm Oiomizicy, po3pooiieHi Cendopaom (1988) mis
TpaHc(opMallii pOCIvH - oJiepKaHHsI OUIBIIOCTI TPAHCTEHHUX POCIIHH.

['enHa imKeHepis pocimH: MeTtomoyioris. Tpancdopmanis pociaud Ti-
mwia3migoro i3 Agrobacterium tumefaciens. Bekrophi cucTtemu Ha OCHOBI Ti-
miasmig. Pi3UdHI METOIM MEPEHOCY TeHIB Y POCIMHHI KIITHHH. boMOapayBaHHS
mikpoyactuakamu  (biolistics).  3actocyBanHs ~ penopTepHHX ~TIeHIB  IpH
TpaHcdopMallii KJIITOK pocivH. EKCriepuMeHTH 1Mo eKcIpecii 4y»KOpiAHUX TeHIB Yy
pocivHax. BuineHHs pI3HUX MPOMOTOPIB 1 iXHE BUKOpPUCTaHHS. BBeaeHHs
gyxopinaux rediB y JJHK xnopomnacty. OnepxaHHsi TpaHCT€HHUX POCIIMH, IO HE
MICTSTh MApPKEPHUX T'€HIB

I'enHa i1H)XEHeplis POCIWH: 3aCTOCYBaHHS. BUBENEHHsS POCIWH, CTIMKUX 10
KOMax-IIKITHUKIB, BIpycaM 1 repOinuaam. PocinuHu, CTiiKl 70 KOMaX-IIKIZHUKIB.
Pocaunm, criiiki 10 BipyciB. PociuHu, cTiiiki 10 repOinuaiB. PocinHu, CTiK1 A0
¢itonatoreHHux rpuOiB 1 OakTtepiil. OpepkaHHS POCIUH, IO MPOTUCTOSATH
HECHPUSTJIIMBUM BIUIMBaM 1 cTapiHHio. OxucHuit ctpec. ConboBUM cCTpec.
Jlo3piBaHHs MJ10/11B. 3MiHa 3a0apBJICHHS KBITOK. 3MiHA Xap4yOBOi IIHHOCTI POCIIMH.
Awminokuciotd. Jlimigu. 3MiHAa CMaky 1 30BHIIIHBOTO BHIJIAAY IUIOJIB. 3MiHA
30BHIIIHBOTO BUTJISAY. 3MiHa cMmaky. Pocnunu stk Oiopeaktopu. AHTHUTIIA.
[Tomimepu. YyxopiaHi O1IKH, 10 aKyMYJIIOIOTHCS Y HACIHHI.

TpancrenHi TBapuHu

TpaHcreHH1 MHUIIi: METOAOJOTiS. BUKOpUCTaHHS PETPOBIPYCHUX BEKTOPIB.
Meron wmikpoin'exkuiin JIHK. BukopucranHs Moau(pikoBaHHX eMOpIOHATbHUX
CTOBOYpHUX KIITUH. KIOHYBaHHS 3a TomoMororo rnepeHocy snapa. Ilepenoc reHis
3a  JOMNOMOTOK  INTYYHUX JAPDKIDKOBHX  XPOMOCOM. TpaHCreHHI  MHIIIL:
3acTocyBaHHs. TpaHCreHHa BenMka porata xymo0a. TpaHcreHHi BiBIIl, KO3M 1
cBUHI. TpaHcrenHi nraxu. TpaHcreHH1 puoH.

Menuuna O610oTexHoJsorisl. MoJieKysisipHa J1arHOCTHUKA. 3aKOHOJABCTBO 1
010TeXHOJIOTSI.

Jlroncokuit reHoM. Ll mpoexty reHomy monuHu. KapTtu reHeTHUHOTrO
suerieHHs. Mapkepu mnomimopdroi  JIHK. ®i3uuni  kaptu. STS-minsHkH.
[aTerpamis kapT TEeHETMYHOro 3B’s3yBaHHSA 1 ¢3uuHuX kKapT. llporpec y
posmdposii renomy moauHu. CekBenyBanHs JIHK mronunu. ETnuni, neranbHi
Ta COLliaJIbHI aCTEeKTH.

['enna Tepamisi €X VIVO. Ta in VIV0o. BipycHi cuUCTeMH JOCTaBKU TCHIB.
PerpoBupycHi  BekTopu. AJIEHOBIpyCHI BeKTOpU. Bekrtopu Ha OCHOBI
aJIeHOaCcCOIIHOBaHUX BIPYCIB.

Bektopu Ha ocHOBI Bipycy npocToro reprecy. HeBipycHi cuctemMu JoCTaBKU
reHiB. AKTHBaIllsl MOMEpEIHUKA JIKAPChKOI PEYOBHHHU («IpOdikm»). Jlikapchki
3aco0m Ha OCHOBI omironykieotunaiB. CunTe3 «antHceHc» MPHK in vivo.
«AHTHCEHCY» OJITOHYKJICOTHIU SIK JIKapchbki 3acobu. ONMroHyKJIEOTHAH, IO
3B'SI3yIOThCSl 3 OUTKaMu: aHTUTPOMOIHOBUM amtamep. Pubo3mmu sk JiKapchki
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3acobu. Kopekiiisi reHeTHYHUX Je(EeKTIB 3a JOTIOMOTOIO OJITOHYKJICOTH/IB.

Metoau iMyHOMIarHOCTUKU. DepMEHTHUH 1MyHOCOPOEHTHHI aHami3.
MoHOKIOHANBHI aHTUTINA. Y TBOPEHHS 1 BiIOip riOpuaHux KITHH. [nenTudikamis
riOpUAHUX KIITUHHUX JIIHIN, SKI JeKPETYIOTh CIeIU(IUHI aHTUTLIIA.

Cucremu JIHK-niarnoctuku. ['i6puauzaniiini 308a4. JliarHocTuka Mansipii.
Bussnennst Trypanosoma cruzi. HepanaioakTuBHI METO/M BUSIBICHHS. ['eHOM Ha
naktwiockomnis. Bukopucranns mnomimopduux JHK-mapkepiB. MonekynspHa
JIarHOCTHKA TEHETUYHUX 3axBOproBaHb. CeprioBUIHOKIITUHHA aHeMid. Meroa
[JIP/JI0O3. T'eHoTunyBaHHsS 13  BUKOPUCTaHHSIM  (PIIyOpECLIEHTHO-MIYEHUX
npaiimepiB [1JIP. Myrartii y pi3HUX JiISHKaX OJTHOTO T'eHY.

biobGe3neka sk moOJITHKAa 1 METOJAU [JI TapaHTyBaHHSA O€3MEYHOTO IS
HaBKOJIMIIHBOTO  CEPEOBUILNA  3aCTOCYBaHHSA  OlOTEXHOJIOTII. Cucrema
HalllOHAJIbHOI 010JI0T1YHOI O€3MeKH MO0 BUPOOHHULTBY 1 BUAUICHHIO T€HETUYHO
3MIHEHMX oOpraHi3miB. Bumoru Oionoriynoi Oe3neku. EBonromis MOMITHKHA
KOHTPOJIO B KpaiHax, [0 HArpoMajuid HaWOUIBIIMN MOCBiA Yy BIJHOIICHHI
MPOJIYKTIB O10TE€XHOJIOTi: AUpeKTUBM HamioHnansHOro iHctutyTy 3a0poB's CLIA.
3a0e3neveHHs MPUAATHUX MEXaHI3MIB KOHTPOJ0. JJopeunuii po3risaa 010J0r19HOT
O€3MeKN: pPU3UKH, MPUOYTOK, €(PEKTUBHICTh, MOLIMPEHHS YU PO30CEPEIKEHHS
TPAHCTEHHUX OPTaHi3MIB, YMHUpPAHHS TPAHCTEHHUX OPraHi3MiB B HABKOJHUIIHIM
cepenoBuilll. [loCHiIOBHICT OILIHKKA PU3UKY JIJII TPAHCTEHHOTO OpTaHi3My -
BU3HAYCHHS HeEOE3MeKkH; OIHKa MacmTady 1 CHUJIM MOKIMBOIO HEOaKaHOTO
BILJIUBY; OIIHKA IMOBIPHOCTI; PO3paxyHOK PU3HKY; OIIHKA PU3HUKY.

CycninpHe CIpUIHATTS/IyMKa - BaXKJIMBA CKJIaI0Ba B TIepeiadi TEXHOJOTII 3
nabopaTopii Ha TMOJBOBI ICIUTHU 1 CIOXHUBauyy. BrumB cycminpbHOI OyMKH Ha
MPOIIECH, 1110 BXOJATH y PO3POOKY MPOJYKTY, 1 B 1HILIIOBAaHHI HAJIEKHOI TPAKTUKHU
po3po0OK st pociimkeHHs. [lominmieHHs po3yMiHHS TPOMAJICHKICTIO HOBHUX
MIJIXO/1B: O3HAMOMIICHHS 31 3BITOM IO Oe3rmell, 3a0e3nedeHHs iHdopMmailiero ocio,
o (HopMyIOTh CYCHUIBHY JIyMKY, pO3poOKa e(EKTUBHUX O10TEXHOJOTTUHHUX
OPOAYKTiB, HasBHA TEXHIYHA JOCKOHANICTh 1 TMOJANbIIe YJOCKOHAJCHHS.
["'0710BHUM TUTAHHSIM € TMUTAHHA MPO Te, KU PU3UK BUIIPABAOBYE SKi TIEpeBaru:
€TUYHE PO3YMIHHSA U albTEPHATUBHI IIUISIXU B PO3BUTKY TEXHOJIOTTII.

[IpaBa Ha iHTeNEKTyaJlbHy BJACHICTH - 0OJacTb 3aKOHOJABCTBA, IO
CTOCYETBHCSI TATCHTIB, aBTOPCHKUX IPaB, TOPTOBUX MApPOK, TOPTOBUX CEKPETIB 1
3axucty BuAIB. CTUMyINIOBaHHS MICHEBHUX IHHOBAIlf, CHIBPOOITHUIITBO
CYCIUIBHOIO 1 1HJIMBIIyalbHOTO CEKTOPIB, 3AIy4eHHS 1HBECTHULIIN 13 3aKOPAOHHUX
KpaiH, 4YiTKa HaIllOHAJbHA TIOJITUKA, KOHTPOJIb 1 PO3YMIHHS TIpaB Ha
IHTEJIEKTyaJIbHY BJIACHICTh. 3aXUCT MPAB Ha 1HTEJIEKTYaJbHY BJIACHICTh: KOPOTKHIA
Ta BEJIMKUI TEpPMIHM 3axXUCTy. 3axuUcT I (papMaleBTHUUHUX MpenapariB 1
IPOrpPaMHOTO 3a0€e3MeUeHHs, 320X0UECHHS TIepeiayul TEXHOJIOT1H 1 CriBpOOITHUIITBO
13 3aKOPAOHHUMU KOMIIaHISIMHU.
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OpicHTOBHMH nepeTiK NUTAHL

Teopist eBOJIIONII.

EBomromiiine Buenns XK. b. Jlamapka.

EBomromiiine Buenns Y. [lapsina.

P03BUTOK €BOIOMIITHIX BUCHB B MICIISIAPBIHIBCHKHM MTEPIO.

Opraniyna eBomroIis sk 00'ekTUBHUN Tporiec. Oprasizaiiis KUTTA 1 Horo
OCHOBHI XapaKTEPUCTUKH.

CucTeMHICTh 1 OpraHi3oBaHICTh KHUTTS. OCHOBHI PiBHI OpraHizamii *HUTTS:
MOJICKYJISIPHO-TEHETHUHUN, OHTOTCHETHUYHUH, MOMYJISIiitHO-BUIOBHM, 6i0-
HOILIEHHS MK HUMU.

OCHOBHI pUCH 1 €Taly €BOJIONIT KUTTS Ha 3emil. 3arajibHi BiIOMOCTI TIPO
T€OXPOHOJIOTII0 3emiti

OCHOBHI METOJM BUBUEHHS €BOJIOLINHOrO mpouecy. Meros najeoHToNorti,
6ioreorpadii, mopdororii; emMOpioorii, CACTEMAaTUKH, T€HETUKHU, MOJIEKY-
JsipHOi O10J10r11, (1310J10T1i, O10X1MiT Ta 1HIIHUX HAYK.

BueHHs mpo MIKpOEBOJIIOLI0. BUHUKHEHHS BUEHHS PO MIKPOEBOJIIOLIIIO.
[Tomynsmis Sk eneMeHTapHa OAMHULSA e€BOMIONii. OCHOBHI XapakTEPUCTUKU
MOMYJISIIIIH SIK €KOJIOTO-TEHETHYHOT CUCTEMHU.

10.'eHeTHYHI OCHOBH €BOJIFOIIii: MIHJIMBICTh - T€HOTHIIOBA 1 MApaTUIIOBA SIK

eJIeMEHTapHUI €BOJIIOLIMHUI MaTepial.

11.MyrauiitHuii nponec 1 KOMOIHAaTOpPHKa Ta iX pOJib B €BOIIOLII.

12 Ilpupoanuii 1001p SK pyIIiiHA 1 CIPSIMOBYIOYA CUJIa €BOJIIOLIII.
13.BuHuKkHEHHS afganTaiii sk pe3yiabTaT JA1i IpUupogHOTro 1000py.

14 ITpoGnemu MakpoeBoTOIii. EBOIIOIIS OHTOT€HESY.

15. [IpoGnemu makpoeBodtoilii. EBostoliisi oHTOTEeHE3Y.

16. EBomrortivinuii niponiec. I[lonartst mporpecy 1 oro kpurepii. Knacudikarris

HaIPSMKIB IPOTPeECYy.

17. TTox0omKeHHS 1 €BOJIIOLIS JIFOTUHH.
18.3HaueHHs €BOIIOLIMHOrO BYECHHS. METOMOIOTIYHE 1 CBITOIJISIAHE 3HAYEHHS

=

€BOJIIOLIITHOTO BUCHHS.

boranika.

OcCHOBY HOMEHKJIATYPHU BOJIOPOCTEH, TPUOIB Ta BUIIIMX POCIHH.

3aranpHa XapakTepucTuka rpubiB. PizHOMaHITHICTH, TPUOIB Ha piBHI Bij-
JITIB.

OcHOBHI €KOJIOT14HI Tpynu rpubiB: carpoTpodu (IPyHTOBI TpUOHU Ta KCUJIIO-
Tpodu), mapazuTu (BHYTPIIIHBOKIITUHHI Ta BHYTPIIIHbOTKAHWHHI, TpUOU
¢dito- Ta 300maTOTeHHI, MIKO(MUIBHI TpubdH), cuMOIOTpodu (MIKOPHU30-
YTBOPIOIOYI, JIIXEH130BaHi Tpruon).

3aranpHa XapakTepucTuka BojopocTed. Cuctema BIIAUTIB BOJOPOCTEH.
[ToHATTS PO BOJOPOCTI Ta iX O10XIMIYHY, IIUTOJOTIYHY Ta MOP(OJIOTIYHY
PI3HOMAaHITHICTb.
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5. Ocob6imBocTi Oy/10BM KIITHH Yy BojopocTel. [IpokapioTHuHM Ta €BKApPIOTH -
YHUU TJ1aHU OyI0BH, 1X CITUTBHI Ta BIJIMIHHI PUCH.

6. Po3sMHOXXEHHS BOJOPOCTEH — BETreTaTUBHE (BETCTATHMBHUN MOAUT KIIITHH,
dbparMeHTaiiss TaJIOMIB Ta KOJIOHIM, BUBIIKOBI OpyHBKH), HECTaTEBE
(300cTIOpH, ATIAHOCTIOPH, MOHOCIIOPH, TETPACIIOPH ), CTaTEeBE (XOJoraMis Ta
KOH'FOTallisl, 130- TETEPO-, 00TaMisl; aBTOTaMis).

7. OCHOBH CHCTEMAaTHKH BOJOpocTei. OCHOBHI TAKCOHOMIYHI O3HAKH, IO BH-
KOPHUCTOBYIOTHCS MPY TOJ1I1 BOJOPOCTEN Ha BIIALIH.

8. Jlumaitnuku. 3aranpHe YABICHHS MPO JUIIAHHUKH.

9. Mopdororis sk Hayka Hpo 3aKOHOMIPHOCTI (POPMOTBOPEHHS y POCIIHH.
BunukHeHHS OpraHiB 1 TKaHHUH.

10.Kopiub, #oro ¢yukiii ta OymoBa. TUNM KOpPEHIB Ta KOPEHEBUX CHCTEM.

11.Kopiub, #oro Qynkiii tTa OymoBa. TuUnmM KOpeHIB Ta KOPEHEBUX CHCTEM.

12.Hacinnuii 3adyatok. Meracnopo- Ta MeraraMeToreHes. 3anmuieHHs 1 3aruli-
THEHHS y pocinH. @OpMyBaHHS 3apOjKa Ta CHIOCIIEPMY.

13. [{ukyii pO3BUTKY BUIIUX CIIOPOBHUX POCIIUH.

14. Bigain Moxononioni (Bryophyta): miciie B cructeMi, XapakTepHi 3HaKH, KJia-
cuikais, OCHOBHI PEICTaBHUKHU.

15. Bigninu [Tnaynononioni (Lycopodiophyta), Icunotonoaioni (Psilotophyta)
ta XBomenoaioHi (Equisetophyta).

16.Bigmin XsomenoaiOui (Equisetophyta): miciie B cucTemi, XapakTepHi
O3HaKH, Ki1acuikaiiis, OCHOBHI Cy4acH1 MPEJICTABHUKHU Ta 1X MOIIUPEHHS.

17.Bigmnin ITamopotenonioni (Polypodiophyta): miciie B cucteMi, XxapakTepHi
O3HaKH, Kiacuikaiiis, OCHOBHI Cy4acH1 MPEJICTABHUKHU Ta 1X MOIIHUPEHHS.

18. Bignin 'ononacinni (Pinophyta). Miciie B cuctemi, XxapakTepHi 03HaKH, KJia-
cuikaiis, OCHOBHI Cy4acH1 IPEICTaBHUKH Ta iX MOUIUPEHHS.

19.Bignin IloxpuToHACiHHI: 3arajbHa XapaKTepUCTUKA, pucu OyI0BHU, pi-
3HOMAaHITHICTh, IVIACTUYHICTh, YUCEIbHICTh Ta MOIIUPEHHS.

20.0y10BU 10 pI3HOMAHITHUX areHTiB MOIIUPEHHS.

21.TToxomxeHHsT TOKpUTOHACIHHUX. Yac 1 Micle BUHHMKHEHHS KBITKOBUX
POCIIMH: TINOTe3H 1 (haKTH.

22.Tloxin kBiTKOBHX Ha ABa KiacH: J[BomonbHi (Magnoliopsida) Ta OaHOA05bHI
(Liliopsida), ocHOBHI BiMIHHOCTi Mi>K HMH.

23. XapakTepucTuKa OCHOBHUX POJIVH MOKPUTOHACIHHUX.

3o0J0ri1.

Pi3HomaniTHICTH TBapuH. Ponbs TBapuH y npupo/ii i TOCOAAPCTBI JIOUHU.

2. 3araiibHa xapakTepucThka napcrsa TBapunu. [lonoxxeHHs TBapUH y CUCTEMI

OpraHiYHOrO CBITY.

KononianbHicTh Ta ii hopMuU y 0JIHO- Ta OAraTOKJIITUHHUX TBAPHH.

Mertamepis Ta i TunK y TBapuH. Opranu Ta CHCTEMH OpPTraHiB.

[ToHATTS PO 3apOJKOBI JIMCTKHU, IICTO- Ta OpraHoreHes. JKuTTeBuil UK Ta

JIOT0 TUIIH Y TBapHH.

6. IloHATTA MpoO 3apOJKOBI JMCTKHU, TICTO- Ta OpraHoreHes. JKuTTeBHil UK Ta
JIOT0 TUIH Y TBapHH.

=
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Po3mHOkeHHs Ta crateBuil nporiec. JKUTTeB1 Ta SAEpHI LUK TPOTHUCTIB.

Po3mHOKeHHs Ta crateBuil nporiec. JKUTTEB1 Ta sSAEpHI UK TPOTHUCTIB.

9. Tun I'yOku (Spongia). 3aranbHa xapaktepuctuka. OCHOBHI 0COOIMBOCTI Oy-
JIOBH Ta KUTTEAISTHHOCTI TyOOK.

10.Tunm  KumkoBomopokxanuHi  (Coelenterata). 3arampHa XapaKTpHCTHKA.
OcHOBHI 0COOMBOCTI OYZOBH Ta MPOIIECIB KUTTENISITLHOCTI.

11.Tun PeGporutaBu (Ctenophora). 3arameHa xapakrepuctuka. OcoOIMBOCTI
OyI0BH Ta MPOIIECIB KUTTEMISTHHOCTI.

12.Tun Ilnocki uyepBu (Platyhelminthes). 3aransna xapakrepuctuka. Ocobu-
BOCTI OyJIOBH Ta MPOILIECIB KUTTEISIIBHOCTI.

13.Tun Hemeptunu (Nemertea). 3aranpHa xapaktepuctuka. Criocio ®UTTS Ta
0COOJIMBOCTI MOLITUPEHHS.

14. Tun Yepesosiituacti, adbo I'actporpuxu (Gastrotricha). 3aranpHa Xxapakre-
puctuka. Croci0 ®KUTTS Ta 0COOJIMBOCTI MOMIMPEHHS.

15.Tun Hemaromu (Nematoda). 3aranbHa xapaktepuctuka. OcoOiuBocTi Oy-
JIOBU Ta MPOIIECIB KUTTEAISITBHOCTI.

16.Tun Komnoseptku (Rotifera). 3arampHa xapaktepuctrka. OcobauBocTi Oy-
JIOBU, PO3BUTKY Ta MPOLECIB KUTTEAISUIBHOCTI. 3JJaTHICTh MEPEHOCUTH He-
CHPUSTIMBI YMOBH ICHYBaHHsI. 3HAUEHHS KOJIOBEPTOK B EKOCHUCTEMAX.

17.Tun Ckpebnsauku (Acanthocephales). 3aranbHa xapakrepuctuka. Ocobiu-
BOCTI OyJIOBH, PO3BUTKY Ta MPOLECIB XKUTTEAISUIBHOCTI; JKUTTEBI LIMKIH.
[N'ocnomapceke 3Ha4YECHHS.

18.Tun Bonocosi (Nematomorpha). 3araibna xapakrepuctuka. [lommpenns ta
crioci6 xkutTs. Ponb y ekocucremax.

19.Tun Kinbuacti uepsu (Annelida). 3araipHa XapakTeprCTHKA.

20.Tun Ynenucronori (Arthropoda). 3aransha xapaktepuctrka. OcoOIUBOCTI
OyZI0BH, PO3BUTKY Ta MPOIIECIB KUTTEMISIIBHOCTI.

21.Tun Tuxoxomm (Tardigrada). 3arasbpHa xapakTepuctuka. OcoOIMBOCTI
nommpeHHs. [lepexuBaHHS HECTIPUATINBUX YMOB.

22.Tunt Onuxodopu (Onychophora). 3araneHa xapakrepuctrka. OcoOIMBOCTI
MOIIUPEHHS, POJIb Y TIPUPO/IL.

o N

23.Tun Momocku, abo M’axynu (Mollusca). 3aransHa xapakrepuctuka. [Tosin
T1J1a Ha BIAIUIA.

24.Tun INonkomkipi (Echinodermata). 3aransna xapaktepuctuka. OcoOIuBOCTI
OyJI0BH Ta MPOIIECIB KUTTEAISITHHOCTI.

25.Tun Xopnosi (Chordata). 3aranbha xapakrepuctrka. [Toxin Ha migrumnuy. Pi-
3HOMAaHITHICTh XOPJOBUX, IXHE MOXOIKCHHS.

3arajnbHa HUTOJIOTIS.
1. Po3BUTOK ysIBJIEHb NP0 KJIITUHY SIK €JI€MEHTapHY OJUHULI0 *KUBOTO. KiiTu-
HU MPOKApPIOTIB Ta €yKapioTiB. Bu3HaueHHs TEPMIHY «TKAaHHHAY.
MeToau 10oCHiIKEHHS KJIITUH Ta TKaHUH.
Bbynosa Ta QyHKUIT KIITUHA
OCHOBHI OpraHeNy KJIITHHH Ta X QyHKII].
['panymnsipra (mopcTka) enaomiasmMaTudaa citka. Epracromnazma. XiMiaaui
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CKJIaJi MeMOpaH, Oy10Ba ¥ JIokasti3alisi. 3B SI30K 13 SIIEpHOI0 000JOHKOIO.

6. ArpanynspHa (riajeHbKa) €HJOIUIa3MaTHYHA CITKA. XIMIYHUN CKJaj MEM-

OpaH, OyI0Ba Ta JIOKAITi3aIlisl.

[TaTonmoriyHi 3MiHU B €HOTIA3MATUYHIN CITIIL, T1 PO3BUTOK B OHTOTEHE31

8. Amapar lompmxki. XIMIYHHI CcKIiaf MeM6paH OyZoBa Ta JOKa3liamis
anapaty ['oabpIKi B KIIITHHAX PI3HUX TUIIIB TKAaHUH.

9. O6aaMoBaHi myxupii. Ix CTPYKTYpa, ¢yHKI1i1, GloreHes.

10.Jlizocomu. Knacudikamis mizocom. BrnactuBocTi ni3ocoMHHX MeMOpaH Ta
dbepMenTiB. MexaHi3Mm ayTodartii.

11.TTepokcucomu. XiMIYHUN CKJIaJl Ta BIACTUBOCTI NMEPOKCUCOMAIBHUX MEM-
OpaH. @epMEHTH MEPOKCUCOMATILHOTO MATPHUKCI Ta KYKJICOIdy.

12.Mopdomnoriuna Ta QyHKI[IOHAIbHA €IHICTh KOMIOHEHTIB BaKyOJIIPHOI CH-
CTE€MH, CITIBHICTb ITOXOPKEHHSI Ta O10TreHe3y.

13.0Opranoinu eHepreTHYHOro 0OMiHy

14.CninpHicTh OyJ0BM MITOXOHAPIN 1 miactua. OyHKIIOHATIBHA €IHICTh IUX
OpTaHOiIiB.

15.Mitoxonapii. bygoBa MitoxoHpiii. Xapakrepuctuka Gpopmu, po3Mmipy, Ki-
JILKOCTI Ta JIOKaIi3allii B KIITHHI.

16.IHK wmiToxoHapii, ix (i3UKO-XIMIYHI BJIACTHUBOCTI, peIUIIKAIlis, TpaHC-
kpurnitig. PHK mitoxonapiii, cunre3 Oisika. SnepHO-MITOXOHIpiaibHI B3ae-
moaii B mporecax OilocuHTe3y. biorenes wmitoxouapiit. Ilartomoris wi-
TOXOHPIM.

17.I1nactuau. CTpyKTypa XJIOPOIIACTIB, XIMIYHUHN ckiiaf. CBITJIOBI Ta TEMHOBI
peakiii ¢orocunresy. JJHK xmoporuractiB, 6iocuaTe3 Oinka. biorenes Ta
(inoreHes XJI0pOIIACTIB.

18.I'imoTe3u aBTOHOMHOCTI TTOXOPKEHHSI MITOXOH/IPIN Ta XJIOPOIIJIACTIB.

19.CxopoT/HBI CTPYKTYPH LIUTOIJIA3MH Ta IUTOCKETIETY.

20. MikpodinamenTu. XimMiuHMI cKiaa, OyaoBa i jokamizamis. MikpoTpyOouku
— OpraHi3yro4i HEHTPH Yy POCIHH 1 HAUMIPOCTIIIHX.

21.TIpomixkHl QinameHTH. MIHIMBICTh XIMIYHOTO CKJIaAy Ta JOKaJi3allis
MPOMIXKHMX (D1JIAMEHTIB 3aJI€KHO BiJl TAITY TKAHUHHU.

22. YsBICHHS MPO BHYTPITHROKIITUHHUHN CKEJET, HOTo Mop(doJoris Ha pi3HUX
CTalIIX pyXy KIITHHH.

~

23.Bxirouenns. KiniTHHHI BKIIOYEHHS, IXHS JOKaIi3allisd, XIMIYHUX CKJaJ Ta
dyHkuioHanbHE 3HaueHHs. Knacugikanis BKIIOYEHb.

24. A npo. IloBepxHeBuil anapar siapa. XiMIYHUN CKJIaJl Ta MOJIEKYJIIpHA Opra-
Hi3allis SACPHUX MEMOpaH.

25. XpomatuH. XimiuHuil ckian. bynosa, BnactuBocti, piBHi opranizaiii JHK.
binku XpomaTuHy: TICTOHM, IXHIM ckjiaja, (QyHKI[IOHAJTbHE 3HAYEHHS; He-
TICTOHOB1 OLTKH.

26. XpOMOCOMH KIITHHH, L0 AUIATHCA. ByaoBa XpoMOCOM: MEpEeTSHKKH, Ki-
HETOXOP, TEIOMEPH, CYITyTHUKH.

27. SInepue. Snepie — mpoOAYKT TPAHCKPHUIIIMHOT aKTUBHOCTI SIIEPLIEBOTO Opra-
HI3aTOpa XpOMOCOM.

28. 1111 puOOHYKIICONPOTEINHI KOMILJIEKCH sIpa: MepHu- Ta 1HTEPXPOMATHHOBI
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rpanyiu, Giopuiu.
30epeXeHHS Ta 3MIHH.
30. MiTo3. 3aranpHa cxema MOpGOJIOTIYHUX 3MIH Y KJIITHHI MpU MiTo31. Mexa-
HI3MH PYXY XpOMOCOM IIiJl Yac MiTO3y.
31. AMiTO3 — mipsiMHI oAU KIiTHHA. Mopdoioris aMmiTo3y Ta Horo 3HaYeHHS.
32.Meiio3. Penykmiiiamii moin kaituau. OcHoBHI (azu I 1 11 moxiny meiio3y.
Pounb meito3y npu cTaTeBOMY pO3MHOKEHHI )KHBUX OPTaHi3MiB.
33.MarpuuHa Teopist CuHTe3y OuIKa. Tpu OCHOBHI IPUHIIUIIM MAaTPUUIHOT TEOPii
CHUHTE3y OlJIKa.

LicroJoris.

1. CyyacHi ysBI€HHS TIPO €JIHICTh CTPYKTYp, DYHKIIM Ta OOMIHY PEHYOBHH Yy
TKaHWHaX. 3arajibHi MPUHIMNKA Peryiisnii (yHKIIH TKaHWUH y IUTICHOMY
OpraHi3Mi.

2. EmitenianbHi TKaHWHU. 3araibHi O3HAKW Ta (PyHKIIT emiTenialbHIX TKaHHH.
Mop@donoriuna kinacudikamis emiTesnio.

3. EnpokpunHi 3am03m, ixHe (yHKI[IOHATBHE 3HAUCHHS. [HHEpBaIlis, BaCKyJIs-
pu3zailis Ta peryndiis GyHKIIN 3a7103UCTOro emiTenito. Perenepaiiisi, BiIKOBi
3MiHH.

4. TxanuHU BHYTpIIIHBOTO cepefoBuina. [OHATTS “TKaHWMHM BHYTPIITHBOTO
cepenoBuma”. [loxomkeHHs, 3arajbHa XapaKTEpUCTUKA Oy/IOBU TKaHWUH
BHYTPIIIHBbOTO cepenopuina. Knacudikarris.

5. KpoB 1 mimpa. Tlonarra “cucrema kposi”. Ilmasma i popmeHi enemeHTH
KpoBi. 'eMorpama, BikoB1 3MiHU KPOBI.

6. Jlimdpoinna TkanmHa. Xapaktepuctuka jdimdu. JlimpaTtuuni By3nam, TUMYC,
cene3inka. Tunu miM@ouutis, ixHa audepenmianis. Poas T 1 B mimdouuTis
y peaKIisix IMyHITETY.

/. BrnacHe cnomyuyHa TtkaHuHa. Kiacudikaiisi BilacHE CIOIYYHUX TKAHHH:

BOJIOKHHCTI Ta CIIOJIyYH1 TKAaHUHU 31 CIIEIIaAIbHUMU BJIACTUBOCTSIMU.

BonokHucTa criojlyyHa TKaHMHA: IMyXKa | ILIbHA.

9. CnonmydHi TKaHWHU 31 CHEIIaJbHUMU BIACTUBOCTSIMHU: PETUKYJISIPHA, KU-
pOBa, MTMEHTHA.

oo

10.T"icTorenes cnoyiy4HuX TKaHuH. Perenepaiis. Bikosi 3miHu.

11. XpsoBi TKaHWHU. 3arajbHa XapaKTepUCTUKa XPAIIOBUX TKaHUH. OCHOBHI
BUJIA KJIITHUH: XOHAPOOJIACTH, XOHIPOIUTH.

12 KicTKkoBI TKaHWHHU. 3arajbHa XapakTepUCTHKA Ta Kiacu@ikaiis KiCTKOBOI
TKaHWHHU.

13.M’s130Ba TKaHMHA. 3arajbHa XapakTEpUCTHKa Ta Kiacu@ikamis M’ S30BHX
TKaHWH: HEMIOCMYTOBaHa, MOCMYyroBaHa ckeleTHa U cepuesa. [IoHATTS mpo
CHelliaJli30BaHy M’A30BYy TKaHUHY. [locMyroBana M’s130Ba TKaHUHA.

14 . Xapaktepuctuka ckeneTHUX M s31B. CTpyKTypa M’sI30BOTO BOJIOKHA: CapKO-
Jema, capkoIuiasma, siApa, Tpiaad, OpraHenu, MioQpiOpuiIH, CapKOMEPH.
YaeTpacTpyKkTypa capkomepa.

15.TTocmyroBaHa ceprieBa M’si30Ba TKaHWHA. MIKPOCKOITIYHA Ta YIBTPAMIKPO-
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CKoITiuHa Oy10Ba CEepIIeBOro M’si3a.

16.HemocmyroBana M’si30Ba TKaHMHA. 3arajbHa XapaKTepUCTHKA, OyaoBa Ta
BJIACTUBOCTI HEMOCMYTOBaHMUX MIOIUTIB. Jlokamizaliss aKTHHOBUX, MIO3H-
HOBHX Ta MPOMDKHHX (1JJAMEHTIB.

17.HepBoBa TkaHMHA. 3arajpHa XapaKTePUCTHKa Ta OpraHizallisi HEpBOBOI
TKaHUHU. by/10Ba HEPBOBOT KIITHHU (HEHPOIUTA).

18.[lpynurHN BUHUKHEHHS MOTEHITIATY CIIOKOI0 Ta HEPBOBOTO IMIyJbCy. 3ara-
JbHA XapaKTepUCTHKA, Kiacu(ikallis Ta yabTpacTpYKTypHa OpraHizaiiis cu-
HAIICIB.
HKHM HEPBOBUX BOJIOKOH.

20.11IBuaKicTh MPOBEAECHHS HEPBOBOIO IMIYJIbCY HEPBOBUMH BOJIOKHAMHU.
[ToHATTS TpO HEpBH, TaHIUIi, HEPBOBI CIJICTEHHA. PO3BUTOK HEPBOBOI
TkaHUHU. Perenepartis nepudepuaHuX HEPBIB.

AHATOMisl POCJIHH.

1. OcobnuBocTi OyAOBM pOCIMHHOI KIITUHM. [IpoTomiacTt — >KUBUM BMICT
pociuHHOI KITITHHA. CTPYKTYpHI KOMIIOHEHTH MTPOTOIIACTA.

2. BakyomspHa cucTteMa pOCIMHHOI KIITUHU. MITOXOHJIpii Ta iXHS POJb B

3a0€3MeUYeHH] CHEPreTUYHUX MOTPeO KIIITUHHU.

XiMIYHUH CKJIaJ KJIITUHHOI CTIHKA. MaTpUKC KJIITHHHOI CTIHKU

3amacHi MOXXUBHI PEUOBUHU POCIMHHUX KJIITHH: KPOXMaJIbHI 3€pHA, BKIIO-

YeHHs O1IKOBOT MPUPOJIM Ta JIMIIHI KParui.

5. Tlonsarrtsa npo TkanuHM. Pi3H1 npuHIMNM Ki1acu(ikaiii pOCIMHHUX TKaHUH.

Jlokamizamis 1 TUMM TBIPHMX TKAHWH: amiKajbHI, 1HTEPKaJspHI, OI4HI Ta

0a3asbHi.

/. IlepBuHHA OKpPUBHA TKaHWHA - emijepMa. AHATOMIYHI OCOOJIMBOCTI KIIITUH
enigepmu. [ToBepxHEB1 CTPYKTYpH €MiAEPMHU SIK 3aXUCHI YTBOPEHHS.

8. CTpyKTypHi eIeMeHTH KCWIeMH i dioeMHu. AHaTOMIYHI 0COOJIMBOCTI CYyAWH
(Tpaxeif) 1 Tpaxein.

9. CyanHHO-BOJIOKHUCTI IMTy4KH. THIH MyYKiB.

10.I1arin six exuHA MUCTOCTEOI0BA CTPYKTYpa. [lepBunHa OynoBa crebia.

B~ w

o

11.TlpoBigHa cucrema maroHa. bymoBa Ta xapakTtep pO3MIIIEHHS MPOBIIHUX
nyuykiB. Pict crebma B momxkuHy. Pict crebma B ToBmmMHY. Mepucrema
MIEPBUHHOTO TIOTOBIICHHS B OAHOJOIbHUX.

12.®yHKIlIOHATEHE 3HAYEHHS Ta aHAaTOMiYHA OyJ0Ba JMCTKOBOI IUIACTUHKH.
[ToxkpuBHa TkanuHa JUCTKIB. DyHKUII Ta OyagoBa mMe3odiny. MexaHiuHi
TKaHWHU JUcTKa. [IpoBimHa cucTeMa JIucTKa.

13.Crapinns nuctkiB. @opMyBaHHsS BIIOKpeMItoro4doro mapy. OnagaHHs M-
CTKIB 1 HOro aHaTOMI4Ha KapTHHA.

14. AnikanbHa MepucTeMa KOpPEHs Ta Opradizailisi Horo Touku pocty.  LleHTp
CIIOKOI0’’Ta Woro (Pi3101I0TI1UHE 3HAYCHHS.

15.1lepBunna OynoBa kopeHs. CremiaiizoBaHa TKaHMHA B 30HI MOTJIWHAHHSA —
emionema (puzonepma). Exzonepma it mepBunHa kopa. Exmoaepma. Ocobmu-
BOCTI 11 Oy/0BHU.
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16.AnaTomiyHa Oy/10Ba OCHOBHUX YaCTHUH KBITKH.

17.Annporneii. TuunHka Ta i OynoBa. byoBa MUIKOBOTO 3epHa aroKapmHUH 1
cuHKapmHuii riHernei. [IoHATTs npo Mo 0IucTKy.

18.Ponb (propanbHOi MEpUCTEMH B YTBOPEHHI KBITOK 1 CyIBiITh. OCOOIMUBOCTI
AHATOMIYHOI Oy/I0BM OJTHOCTATEBUX 1 JBOCTATEBUX KBITOK.

19.T1porec 3artiiHEHHS Ta PO3BUTOK HACIHUHU. AHATOMIs IEPETBOPEHHS HaCi-
HEBOTO 3a4yaTKa B HACIHMHY. YTBOPEHHS 3alaCHUX MOXWBHHUX PEYOBHH Y
KIIITUHAX €HAOCIEPMY Ta CIM SOJISX.

20.AnaTomiuHa Oy/10Ba IJ10/1B. I ICTOJIOT14HI €JIEMEHTH COKOBUTHX TIJI0IIB.

disioJoris Ta 0ioXiMisi pOCIMH.

1. TloeqgHanHss aBTOTPO(PHOro i reTepOTPOPHOro KHUBJICHHS B JKUBHX Opra-

Hi3Max. OCHOBHI eTanu po3BUTKY (1310J10T1i POCIIMH y CBITI Ta B YKpaiHi.

diTocdepa Ta ii BU3HAYaIbHA POJIb HA 3eMJll y (hOpMyBaHH1 EKOCHUCTEM.

3. ®Dizionoris pOCIMHHOT KIITHHHA. XIMIYHUHN Ta MOJEKYISPHHUMA CKIIAJ] POCIIMH-
HO1 KJIITUHHU.

4. Boauwmii pexxum pociimH. Bosia B npupoi, 1i 3HaYEHHS B dKUTTI POCIMHHOIO
oprati3zmy. MoJiekyssipHa CTpyKTypa Ta (p13UyH1 BIACTUBOCTI BOJH.

5. BomooOmin kimituHu. PociivHHA KIITHHA SIK OcMOTHYHA cuctema. Judysis
Tta ocMoc. Typrop. SBuiie miazmoini3y Ta JeriazMonizy. TepMoauHaMidH1
NOKa3HUKU BOJHOTO PEKUMY POCIIUH.

6. Poxb xopeHeBOi cMCTeMH B IOTJIMHAHHI BOJU POCIMHOI0. MeXxaHi3Mu TpaHC-
HOPTY BOJM B KOPIHHS. AKTUBHE 1 TACUBHE NOTJIMHAHHS BOJM.

7. ®otocunrte3. DOTOCUHTE3 SIK YHIKaJIbHA (PI3MKO-XIMIYHA Ta 3arajibHO010J10-
riyHa QyHKIlS pOCIUHHOTO opraHizmy. @otocunTes 1 610cdepa.

8. CrpykTypa Ta XiMidyHHH CKIa] (POTOCHHTETHYHOTO armapaTty pociuH. [loHsT-
T4 PO (POTOCUHTETHYHY OJMHULIO, (porocuctemu I ta II, ixHiiA ckiang Ta
byHKIII.

9. Jluxauus Ta OpomiHHSA. BpoMiHHS Ta MUXaHHSA — IEHTPaJIbHI JJAHKH METabo-
J3MYy B KJIITHHAX.

10.OcHOBHI 1UIsAXH AUCUMUIALIT ByryieBoAiB. ['mikomi3. Lukn TpukapOoHOBHX
KHCJIOT.

no

11.MiuepanbHe xuBiicHHS. KopeHeBe KUBJICHHS SIK BOXKIUBUN (HaKTOp pery-
TmoBaHHS (1310JI0TIYHUX MPOIIECIB, TPOTYKTUBHOCTI Ta SKOCTI BPOXKALO.

12 Knacudikarnist MiHEpabHUX €l1eMeHTIB. JloCTynHICTh €JI€MEHTIB >KUBJICHHS
Ta 3aJIEKHICTh BiJl TUITY TPYHTIB. ' pyHT — cepeioBHIlle KOPEHEBOTO KUBJICH-
Hs1 pocyivH. [lornmrHaHHS Ta TpPaHCTIOPTYBAHHS MiHEpaTbHUX EJIEMEHTIB.

13. 1310101151 A30THOTO KHUBJICHHS pociuH. Pi310710T1YHA POJIH MAKPO- 1 MIKPO-
€JIEMEHTIB 1 iX MeTaboi3alisl.

14.T'erepotpodue >xuBneHHs pociuH. Canpoditu. Ilapasutu. KomaxoinHi
pociuHu. D1310J10T1s1 BUIICHHS] pEUOBUH POCITUHHUMH OpraHi3MaMH.

15.MexaHi13MH BUJIIJICHHS] pEYOBUH. AJeI0NaTis.

16.PicT 1 po3BUTOK pociuH. ETanu oHTOreHe3y BUIIKUX POCIUH.

17.Mexani3mu Mmopdorenesy. MopdoreHes y pi3sHHX KUTTEBUX (HOPM POCIHH.
Mopdorenes kopens, ctedina it TuCTKa.
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18.11Ipupoani 010J0TIYHO-aKTUBHI PEYOBHHHU, M0 BIUIMBAIOTH Ha PICT Ta
Mop@doreHes pocivH.

19.®1i3i0mo0ris HaciHHSA. OHTOT€HETUYHHUN PO3BUTOK HaciHHA. CHOKiN HaCIHHS.
daxTopH, 110 BIUTUBAIOTH HA CXOXKICTh HACIHHA.

20.@i3ionorist BUAUICHHS peuyoBUH pociauHamu. CeKpeTopHi CTPYKTYypH
pociuHHOTO opraHi3my. [Ipupoaa cexperrii Ta ii 6ioJ0TiuHE 3HAYEHHS.

21.XimiyHa B3aeMO/Iis1 pocauH. DITOHIUAM.

22.®i3iomorist po3MHOkeHHA. CriocoOn po3MHOKeHHsT pociuH. CtateBe pos-
MHO>KEHHSI KBITKOBUX POCIIUH

23.Doronepioguyna peakiis. Knacudikariis GoTtonepioguIHUX THIIIB POCIHH.
[Ipotiecu 3arutiIHEHHS Ta OCHOBHI €TaK PO3BUTKY 3apOJKY.

24 .3anuiieHHs ¥ 3amuniiHeHHs. Po3BUTOK HaciHHA ¥ rutofdiB. Jlo3piBaHHS HACiH-
Hs1. [licnsz6upanbhe no3piBanns. KimmakrepuaHuiil mepios] y TIioIiB.

25.Cnernudiuni 1 HecnenudiyHl peakilii poCiIrH Ha 10 HECTPUSTIMBUX (a-
KTOpiB. POpMH NEPBUHHUX MOJEKYISIPHUX 1 KIITUHHUX MOLIKOJXEHb Y
POCTIHH.

26.3UMOCTINKICTh pOCIMH. MOPO30CTIHKICTD K BaXKITUBUN BU 3UMOCTIHKOCTI.

27.X0n0A0CTINKICTh POCIIHH.

28.ITocyxoCTIHKICTh POCIJIHH. [TonsaTTs KPUTHUYHHX nepioJIiB.

29.Paniamiitauii crpec. PamiopesucrentHicts. KoedimieHTH HakomMueHHS.

30. CTifiKicTh pocauH A0 010THYHMX (pakTOpiB cepenoBuilia. OCHOBHI MOJI0KEH-
HSl IMYHITETY POCJIHMH JI0 MaTOTeHHUX MikpoopraHi3miB. [lonstrs npo ¢i-
TOAJIEKCHHHU.

31. CTIKICTh POCIMH 10 TEXHOTCHHHUX XIMIYHUX 3a0pyaHeHb atMochepu Ta
rpyHTy. D1310J10TisI POCIUH 1 610TEXHOJIOTISI — JOCATHEHHS Ta NEPCIIEKTUBU
PO3BUTKY.

AHaTOMisfl JIIMHH.

1. 3araneHl gaHi npo OynoBy Tuta moauHu. OpraHi3M 1 HOro CkjiIaaoBi
eJeMEeHTH (KJIITUHH, TKAHUHH, OPTaHu, CACTEMU OpPraHiB Ta anapatu).

2. Ckerner K CUCTeMa 3aXHCTy, onopu 1 pyxy. Kictka sik opran. Knacudikarris
KicTOK. OCHOBHI BJIACTUBOCTI KICTKH: MIIHICTh Ta MPY>KHICTb.

3. Buenns mpo cmomydeHHs KICTOK (3arajibHa cuHzecMmoJioris). HemepepsHi

CIIOJIYYCHHS — CHHApTPpo3u ((piOpo3H1, XpAIIOBI, KICTKOBI

AKTUBHUHN pyXOBHI anapart JIOAUHU (BUCHHS [IPO M S3H - MIOJIOT'1s).

CoMartnyHa Ta BicuepajibHa MycKyiarypa. Yactunu m’s3iB. M 531 uepBOHI1

Ta 6111, @opMma M’sa31B. M’s13u cTtaTuuHi 1 JuHaMiyH1. [looMHOKI Ta TpynoBi

il M’g31B. TUIIN BaXKeiB.

6. Ormsaa pi3HUX QYHKIIOHATBHUX TPYI M S31B Tijla JIIOJIUHU.

/. Cuctema NOKpHBIB Tila. byaoBa MwiKipu: emigepMic, Aepma, MiAIKIPHUAN
map. [laminspui MamoHkH. OCOOJMBOCTI MITMEHTAIll IIKIpU JIFOJAWHH.
Bonocsnuii mokpuB Tifla JIOAMHMU, HOTO PYAMMEHTapHI ¥ MPOTrpecHBHI
YTBOpH.

8. Buenns npo HEpBOBY cucTeMy (HEBPOJIOTis). 3aralbHUN OTJIsIT HEPBOBOI CH-
CTEMH JIFOJMHHU, MIOHATTS PO ii QyHKIII].

o B
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9. HeiipoH — cTpyKTypHO-(QyHKIIIOHAJIbHA OJTMHUII HEPBOBOI cucTeMU. byoBa
1 kiacudikauist HelpoHiB. Tunu HepBoBOi cucTteMu. OHTOT€HE3 TOJIOBHOTO
MO3KY.

10.PednexTopHa nyra COMaTUYHOTO Ta BETE€TaTUBHOTO pe(IieKkciB.

11.I'onoBHUt Mo30K. OCHOBHI BiJIiTF TOJIOBHOTO MO3KY.

12.BereratnBHa HEpBOBa cucTeMa. Po3TamryBaHHS MEHTPIB CHMMIATHYHOI 1
[1apacUMIIaTUYHOI HEPBOBOI CUCTEMU.

13. BueHHs Mpo CeplieBO-CYUHHY CUCTEMY (aHT10JI0Tis). 3araabHuil OrJsiy Cy-
JUHHUX CHUCTEM Y TBApHWH 1 JIIOJIMHU. 3HAYEHHS KPOBOOOITY B KUTTEMIS-
JBHOCTI opraizMmy. OHTOreHes3 cepus 1 CyIHH.

14. Tonorpadist 1 OygoBa cepiisd 370pOBOi JIOJAMHU. byjoBa cepiieBoi CTIHKH,
oro kamep Ta KiamnaHHoro amapaty. OcOOJMBOCTI CepleBOro M’s3a.
[IpoBigna cuctema cepiist. Koponaphi cynunu. HaBkosocepiieBa cyMmka.

15. bynoBa aptepiii, BeH 1 kanuisipis. Benuke 1 Maje koia kpoBoobiry. Aopra Ta
il OCHOBHI BIJIFaTyJIP)K€HHS. 3arajlbHUM OTJIsi] BEHO3HOI CUCTEMU.

16. BueHHs npo BHYTPIIIHI OpraHy (CIUIAHXHOJIOT1s). 3aralbHUM OIS TPaBHO-
o anapaTy TBApHUH 1 JIOAUHHU.

17.3arajnpHuid €BOJIOIINHUN OIS TUXalbHOI cucTeMu. OCHOBHI €Tanu OHTO-
T€HETUYHOTO PO3BUTKY OPTaHiB JUXAHHS JIOUHU.

18. BuaiapHa cuctemMa, KOPOTKUM eBOMIOIIHHNN Hapuc. OCHOBHI pUCH OYJI0BH
Ta OHTOT'€HE3y CEUOCTAaTEBOTO anaparty JoJuHu. bynoBa HUPOK.

19.YomoBiua Ta xiHo4a ctareBa cucrema. OcoOIMBOCTI OyJI0BH 30BHIIIHIX Ta
BHYTPIIIIHIX YOJOBIYMX Ta XKIHOYMUX CTaTeBUX opraHiB. CtareBi 3ano3u. [1na-
uenra. Ectpyc.

20.3aranpbHa Ta TomorpadiyHa XapaKTEPUCTUKA EHJIOKPUHHOI CHCTEMH.

21.IToain 3a103 BHYTPILIHBOI CEKpELli 32 OHTOT€HETHYHUM PO3BUTKOM
(OpanxioreHHa, aJpeHaioBa,  Me30JiepMalibHa,  HEBPOTCHHA Ta
eHToJepMaibHi rpynu). XiMiyHa OyAoBa Ta OCHOBHI (DYHKIII TOPMOHIB
rinogizy, emidizy, HaAHUPHUKIB, MaparaHriiiB, MMUTONOAIOHOI, Mapalu-
TOMOAIOHUX, BUIIOUKOBOT, MIUIYHKOBOI, CTATEBUX 3aJ103.

22.BueHHs mpo opraHu uyTTs (ecTe3ionoris). 3arajibHi MOHATTS  IPO
aHaJ13aTOPH.

@i3ioJI0ris JIOAVNHY | TBAPUH

1. ®izionoriuni PyHKINI, ysIBICHHS Mpo iX perynsiito. Helipon sik mopdorori-
YHa OJMHULIL HEPBOBOI CUCTEMH.

2. Pedunexc, peduexTopHa ayra Ta ii CKJIal0BI KOMIOHEHTU. 30yKEHHS 1 ra-
JbMYBaHHS — OCHOBHI aKTH peQIIEKTOPHOI AisUIbHOCTI. be3yMOBHI 1 yMOBHI
pednexkcu. HepBoBa 1 rymopanbHa iHTerpailis (yHKIIA 1 HUTICHICTh opra-
HI3MY.

3. OcHoBHi ¢yHkiii kposi. Cknaag Ta (i3MKO-XIMIYHI BJIACTUBOCTI KPOBI.
dopMeHH] eTeMEHTH KPOBI.

4. Cepre, iioro OymoBa y pi3HUX TBapuH 1 JroauHu. OcoO0IMBOCTI MOPGOIIOTi-
9HOi OyZ10BH 1 QYHKITIOHYBAHHS CEPIIEBOTO M s13a: (DYHKIIIOHAILHUIM CUHITH-
Til, HEKCYCH, 3aKOH “‘Bce a00 HIUOro”, TpuBajia pedpakTepHicTb. ABTOMATIS
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cepi, ii npupoaa i reopii. [IpoBinHa cuctema cepiis, ii OyaoBa.

5. Perynamis pobotu cepuis. [HHepBariis cepiisd 1 BIUIMB Ha HOTo poOOTYy CH-
MIATHYHUAX 1 TapacUMIIATUYHUX HEpBIB. BHyTpimIHbOCEPIIEBI HEPBOBI ra-
Hriii, iX ponb. Camoperymsmis cepus. ['ymopanbHa peryssiis AisUIbHOCTI
cepus.

6. OcoOnuBoCTI pyXy KpoBi B apTepisx 1 BeHax. Dizionoris kamisipiB. bynosa
1 3HaueHHS KamupiB i opradizmy. OcoOJMBOCTI  KamiJIIpHOTO
KpPOBOOOITY 1 HOTO perysilis.

7. Jlimpatuuna cuctema, ii OymoBa: JiMbaTHUUHI KaluIgpu, CYAWUHHU, BY3IIH,

cepis. Pyx nmimbu. OyHKIioHAIBHE 3HAYCHHS JTIM(DATHYHOI CUCTEMU.

dizioJioris AuXxaHHsA. 3HAYCHHS JuXaHHA. TUIIN TUXaHHS y PI3HUX TBapUH

9. l'azo00MiH B sierensix. CkiiaJl BAUXYBAHOTO, BUJAUXYBAHOTO 1 aIbBEOJIIPHOTO
NOBITPsi. MexaHi3M aJIbBEOJIIPHOTO Ta TKAHUHHOTO Ta3000MiHY.

10.Perymnsanis quxanHs. J{uxaabHUM IEHTP, HOT0 JIOKami3aIis 1 IpUHITUI (yHK-
L[IOHYBaHHS.

11.®i31070r14 TPaBJICHHS. 3Ha4YEeHHS 1 €BOJIIOLIIS TPaBJICHHS.

12 .BHYTpIIIHBOKIITUHHE 1 30BHIIIHBOKIITUHHE TPaBJE€HHS, iX Moaudikauii y
pizaux TBapuH. Cekpeuid, ii THOM 1 MexaHi3MH. byjoBa 1 kimacudikamis
TpPaBHUX 3aJI03.

13. HepBoBO-TyMOpaiibHa  PETYNALIsl MOTOPUKH  TacTPOIHTECTUHAIHHOTO
TPaKTy.

14.O6MIH pEUOBHH 1 €Heprii. TepMoperyssiis. EK30oreHHe Ta eHJOoreHHEe KH-
BieHHs. [loxxuBH1 peuoBuHU. [IOHITTS Mpo OOMIH PEYOBHH.

15. binku. A3otoBa piBHOBara, ii BigXwiieHHS. [IOBHOIIIHHI 1 HEMOBHOIIHHI
O1inku ki, binkoBuit MminiMmyM. Perymsitist 011K0BOro oOMiHy.

16. Kupwu, X 3Ha4eHHs 1715 opraHi3My. BinbHI 1 He3aMiHHI KUPH1 KUCTOTH. K-
pOBUI OOMIH 1 HOTO PETyJIAIIis.

17. ByrneBoju, ix kiacudikalis 1 3Ha4YeHHs B 00MiH1 pedoBuH. [loTpebu opra-
HI3MY B ByIJIeBOJax. JlemoHyBaHHs BYIJIEBOJIB B IeviHll. PiBeHb LyKpy B
KpOBI.

18. Tepmoperymsmis. [loiikino- 1 roMmoioTepmHi TBapuHU. J[[00OBI 3MiHU
TeMIepaTypH Tija.

©

19. ®izionoris BumieHHs. KiHneBi mpoaykTH OOMIHY PEYOBHMH Ta LUISXH iX
BUBEJICHHS 3 OPraHi3My y pI3HUX TBapHH.

20.Hupxn Ta ix ¢ynkmis. Hedbpon sk ¢yHKIIOHATBRHA OJWHHUISL HHUPKH.

21.EkckperopHa (yHKIIiS MIKIpU JTIOAWHU 1 TBapuH. [10TOBI 3271031 1 MOTOBU-
ninenns. Cknan noty. CanbHi 3am03u. BuninbHi GyHKIIT JereHsb, 350piB Ta
MEY1HKHU.

22. BuyTpimHs cekpelris. 3araibHa XapaKTEpPUCTHKA 3aJ103 BHYTPIIIHBOI CEKpe-
ii. 'opMonu, iX kiacudikailis 1 BIaCTUBOCTI. MeToau nociaikeHHs (DYyHK-
111 3aJ103 BHYTPIIIHBOT CEKpeIIii.

23.CrareBl 3aJI03M SIK OpTaHW BHYTPIIIHLOI cekperii. [lepBuHHI Ta BTOpUHHI
cTaTeBl O3HaKd. [opMoHanmbHAa (QYHKIIS CIM SIHUKIB  (T€CTOCTEpPOH).
['opmonm sieunukiB (ectpaziolt, mporectepoH). CTaTeBuil MUK, HOTO CTamil
Ta MEXaH13MH. 3aTUTiTHCHHS 1 BariTHICTb.
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24. di3i0J10T1s1 HEPBIB Ta M’ SI31B.

25. CunantuyHa niepegada 30ypkeHHs. bynoBa 1 ¢i31070T14HI BJIACTUBOCTI CH-
HariciB. Buenns M.€. BBenencbkoro nmpo napadios.

26.Btoma, 1 Teopii Ta wMmexanismu. IlpamesmatHicth M’s31B.  3aKoH
ONTHMAJIPHUX HaBaHTaXeHb Ta puTMy. JlMHamMigyHa Ta cTaThyHa pobOOTa
M’ SI31B.

27.HenmocmyroBani M’si3u. byznoBa, mokamizaiiisi, CTpyKTypHi Ta (i310J0Ti4HI
0COOJIMBOCTI HEMTOCMYTOBAaHUX M S30BHX BOJIOKOH. MexaHI3MHU TOHIYHHUX Ta
(ha3MYHUX CKOPOYEHb HEMMOCMYTOBAHUX M’SI31B.

28. dizioJoris EHTPAJIbHOI HEPBOBOI cHUCTeMH. EBOMIONIS LEHTpalibHOI He-
pBoBoi cuctemu (ILIHC). dioreneTnyH1 TUIIM HEPBOBOI CUCTEMH TBAPHH.

29. Heiipon. Tunu HelipoHiB Ta ix Oymoa. Crerianizaiiisi HeHPOHIB 1 CUHAIICIB.
Hetipormis, 1i 6ynoBa ta pynkiii. Pedreke 1 peduiektopHa ayra.

30. Metoau nocmpkerHs Gynkuivi [{THC. TlorsaTTs npo HepBOBHil LIEeHTp. 3ara-
JIbH1 BJJACTUBOCTI HEPBOBUX LICHTPIB.

31.Oco06gMBOCTI BUIIOI HEPBOBOI AisIbHOCTI JtoauHu. CollaibHa Ta 010J10T1-
YHa JETEPMIHOBAHICTh BHINOI HEPBOBOI MAISUIBHOCTI JIIOAWHH. [lpyra cu-
THajJbHA CUCTEMa — SIKICHA OCOOJIMBICTh BUIOT HEPBOBOI AISTILHOCTI JIFOIH-
HU. B3aemonist MiXx Mepiior Ta JPyror CUTHaIBbHOIO cuctemMamu. Llentpu
MOBH.

32.Con, Bumu 1 teopii cHy. CHoBuaiHHs. ['imHO3 1 HaBitoBaHHs. [lam’aTh y
TBapHWH Ta JIOAWHU. Tunu mam’saTi Ta ii MexaHi3mu. Ilarosoris Bumoi He-
PBOBO1 AiSUTBHOCTI (HEBPO3H 1 TICUXO03M) Y JIFOAMHU Ta TBAPHH.

33.3navenns Buenns [.I1. [1aBnoBa npo Builly HEPBOBY JISITBHICTD JIs (1310710~
rii, ICUX0JIOTIi, TeIaroTiK1, MEIUIIMHU Ta (i1ocodii.

bioJiorisl iHIUBIYaJIbHOI0 PO3BUTKY.

1. Ictopis ¢popMyBaHHS BUEHHS MPO 1HIMBIAYyaIbHUI Ta ICTOPUYHHUIA PO3BUTOK
xuBHUX opranizmiB. HaykoBuii nopobokx K.®.Bonsdpa, K.M.bepa, A.O.
Koganescokoro, I.I.MeunikoBa, A.H. Ceseprena, 1.I. llImanbrayzena. Xa-
paKkTepHi OCOOJMBOCTI OpraHizallli *uBOi cUcTeMH. BuzHaueHHS MOHSTTS
“>xutTs”’. PiBHI opraHizariii »,KuBoi MaTepii.

2. Ilepiogn 1HAMBIAYaqTbHOTO PO3BUTKY: TMpEHATAIBLHUN 1 TMOCTHATAIBHHM.
Mopdororis ta ¢izionoriss ramer. [lonspHiCTh SHIEKITITHH - MPooOpa3
IPOCTOPOBOI opraxizaiii MailOyTHrOoro 3apojka. OcoOJMBOCTI OBO- Ta
CTIIepMaTOTEHE3Y.

3. 3aranbHa XapakTEepUCTHKA MPOIIECY 3aIUTIIHEHHS Ta Horo 010JIoriyHe 3HAYe-
HHs1. BHYTpillIHE Ta 30BHIIIHE 3a1J11THEHHS.

4. JlpoOneHHs Ta OnacTysiALis. 3arajJbHa XapaKTepUCTHKA i O10J10T1YHE 3Haye-

HHS Mpo1ecy ApOOIeHHS.

dakTopH, K1 pETyNIOIOTh KJIITUHHUHN ITUKII HA PaHHIX CTaAisX PO3BUTKY.

6. Buau kIiTHHHOI aKTUBHOCTI IIPU TacTPyJSALii. 3aranbHa XapakTepUCTHUKA Ta
010JI0T1YHE 3HAYEHHS MPOIIECY TacTPYJIALi.

7. TenoOGnacTUYHMIA 1 EHTEPOILETBLHUN CIIOCOOM YTBOpPEHHS Me3oJepMu. Buau
KJIITUHHOI aKTUBHOCTI i1 YaC racTPyJISLii.

o
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8. IlpobOnemMu KmTHHHOI Mirparii. YTBOpeHHs Xopau. Po3BUTOK MeTamepii
3apojka. CoMiT Ta Me30epMa O19HOT MJIACTHHKH.

9. YTBOpeHHS BTOPHHHOI MOPOXHUHM TiNa - LeIoMa. [HAYKIiiHI B3aeMomii
MIPU YTBOPEHH1 OCHOBHX CTPYKTYP.

10.B3aemomist 3aponka i3 cepenoBuiieM. [IpoBi3opHi opranu 3apojka Ha MpH-
Kiaai ntaxiB. JKOBTKOBHI MIIIOK: HOTO PO3BUTOK, OyZ0Ba Ta (QYHKIIIS.

11.EmOpionansHuii reMonoe3. 3apoAKOBI OOOJOHKH: aMHIOH, XOpIOH 1 ana-
HTOiC. AMHIOTUYHA MMOPOKHUHA T4 aMHIOTHYHA piAnHa. X0pio-aJaHToic.

12.I1nameHTa ccaBIiB: emiTeaioXopiajgbHa, JeCMOXOpiajibHa, Ba3oxopiajabHa I
reMoxopiajibHa. MeTaboJiiuHa, rOpMOHaJIbHA Ta IMYHOJIOTIYHA aKTHUBHICTh
riatieHTd. HapomkeHns.

13.[locTHaTanbHMM po3BUTOK. [lepioan mocTHaTambHOTO PO3BUTKY. [Ipsmuii Ta
HENpsIMUM PO3BUTOK. JINUMHKOBA CTAI1A.

14 KputnyHi niepioid po3BUTKY Yy BUIIUX XPEOETHUX B eMOpIOreHe31 1 B IepioJ]
MOCTEMOPIOHATBHOTO PO3BUTKY.

15.HelipoeHI0KpMHHI MEXaHI3MU CTaTeBOro J03piBaHHSA TBapuH. CTareBa
3puTicTh. JleTepMiHallis cTari, ii 3aJIeKUTh BiJl BILIUBY YMOB JOBKULJIS.

16.Pereneparis. ®izionoriyHa Ta pernapaTuBHa pereHepairis. @opMu pereHepa-
1iiHoro npouecy. Komnencaropna rineptpodis.

17.Crapinns. TpuBamicTh KUTTA. 3aleKHICTh TPUBAJIOCTI KUTTS Bl IHTEHCH-
BHOCTI Me€Ta0oJli3My, Baru TUla Ta Bard TOJOBHOTO MO3Ky. ['eHeTHMuHMIA
KOHTPOJIb TPUBAIOCTI KHUTTSI.

18.3HaueHHs NOCSATHEHB y raidy3l BUBUECHHS 3aKOHOMIPHOCTEW 1HMBIIyaTbHO-
r0 PO3BUTKY ISl MEIUIIMHH 1 HAPOHOTO FOCTIOAPCTRA.

Bipyco.Jorisi.

bioxiMisi, €BOJIOLIS Ta TAKCOHOMIS BIPYCIB.

2. T'imoTe3u mpo mpupoay 1 MOXOMKeHHsS BipyciB. EBomtoriis BipyciB Ta poJib
BIpYCIB B €BOJIIOLIi O10chepu.

3. Krnacudikamist BipycCiB JIOAMHA Ta TBapuH, Kiacu]ikailis BipyCiB POCIHH,
kyacudikaris BipyciB OakTepiid.

4. MonekymspHa 610J10Tis BIpyciB

=

Pemnpoayxkiiis BipyciB. OCHOBHI €Tany B3aEMO/II1 BIpYyCy 1 KIIITHHHU.

3aranbHi NPUHIUIK BipycHOTO naroreHesy. Ilarorenes BipycHuX 1HQEKIin

Ta IPOTUBIPYCHUM IMYHITET.

7. KiiThHHI penentopu i CIOpiAHEHICTh (TPOMi3M) BIpYCiB O KJIITHH 1 TKAHHUH.
[uronaTuunHa aisi Bipycy Ha KiIiTUHY. [IpuyuHU BIpYyJIEHTHOCTI BIpyCiB Ta
POJIb KIIITUHHUX (DaKTOPIB B LILOMY IIPOLIECI.

8. BakumHorepamnisi Ta BAKUHHOTPO(DUIAKTHKA.

9. JlabopaTopHa JiarHOCTKa BIpYCIB.

10.0OHTOrEHE3 BIpyCHUX 1H(]EKIIIH.

11.3aranbpHa XapakTepHCTHKa BipyciB OakTepiil (OakTepiodaris).

12.3aranbpHa XapakTepuCcTUKa BipyciB pociauH. OcoOIMBOCTI B3aEMOJIT BIpyCIiB
POCTIUH 3 POCIMHHOIO KIITHHOIO.

13.3aranbpHa XapakTepUCTHUKA BIPYCIB JIFOJIMHU 1 TBAPUH

o o
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14.Cranii B3aemMoii Bipycy 3 KIITHUHOI. Pojib BIpyCHUX 1 KIITHHHUX pelie-
NTOPiB B aJIcOpOIIii BipycCy.

15. XapaktepucTtuka Ta kiacudikarisa Bipoinis. OcobmmBocTi Oy10BU Ta peruti-
karist PHK Bipoinis.

16. CHI/I Ta uuisixu #oro npodilakTUKH.

17.BipycHi iHdekmii XXI cropiyusa. IlepcnexTuBu mikBijgamii HaWOLIbII
IIKOJIOYMHHUX BIpYCHHX 1H(eKUiN (rpur, repnec, rematutua A, B, C, nuxo-
Manka Jlenre, BIJI Ta iHmmx).

Bioximisi.

1. XimiuHui ckian »kuBUX opraHizmiB. Boga. di3uuHi Ta XiMidH1 BJIaCTUBOCTI
BoAu. Ponb BOAM B J)KUBHUX OpraHizmMax.

2. ByrnmeBonau. 3arajibHi BIaCTHUBOCTI Ta Kiacudikallis BYIJIeBOAIB, OyaoBa i
POJIb Y JKMUBIM MPUPOJI. XapaKTepUCTUKa MOHOCAXAPH/IIB, OJIrOCaxapujiB,
nomicaxapuaiB. HaliBaxnusimn npeacraBHukd. [loxigHi ByriaeBoAiB, iX
MOX1JTHI.

3. Jlimigu. 3araibHi BIACTUBOCTI, PO3MOBCIOKEHHS, POJIb y OpraHi3Mi, KJIach-
(hikarist, CTPYKTypHI KOMIIOHCHTH JIITIAIB.

4. Binku. Ixui Giomoriuwi dbyukii. XiMiyHUA CKIa] OUIKIB. AMIHOKHCIOTH —
CTPYKTYpPHI1 OJIMHUIII O1JIKIB.

5. CyuacHe ysIBJIIGHHS MPO CTPYKTYpy OinkiB. PiBHI opranizaiiii O1TKOBUX MO-

JIEKyJI: IEpBUHHA, BTOPUHHA, TPETUHHA, YETBEPTUHHA.

HyxneinoBi kucnoTu. XiMI9HUMA CKIIa]] HYKJIETHOBUX KHUCIIOT.

7. Bumu mykneinoBux kucioT. bynosa ta BnmactuBocti JIHK. PiBHI opranizarii
JHK. TIlepsunna ctpykrypa JHK. Bropunna Oymoa JIHK. IlpaBuio
KOMILJIEMEHTapPHOCTI.

8. depmentn — OiosoriuHi Katamizatopu. CTpyKTypa Ta BIaCTHUBOCTI (e-
pMmenTiB. [ToHATTS TIpo 130(hepMEHTH.

9. Biraminu. [xus pons y GpyHKIiOHyBaHHI (DepPMEHTIB.

10.depmenTH, SKI MPUHAMAIOTh Y4acTh Y MEPETBOPEHH] ByTiieBoAiB. Po3miemnse-
HHA Taikoreny. Insxu pos3nagy ByrieBoAiB. AHaepoOHE MEPETBOPEHHS
BYTJICBO/IIB (IUXOTOMIYHHI pO3Ma), TIIKOTEHOJI3.

o

11.T'mikomi3 Ta TIIKOMITUYHI (PEPMEHTH. 3HAYEHHS PEaKI[iii TIKOMITHIHOT
OKCHUJIOpPEAYKITii, cripsbkeHoi 3 pocdopunroBannsm. CiupToBe OpPOTiHHS.

12.bananc euneprii. Enepretuunuii 6amaHc aepoOHOro MEPETBOPEHHS BYTJIe-
BOJIIB.

13.06min mimiaiB. [lepeTBopeHHs MiMiAIB y KMIIKOBO-UUTYHKOBOMY TpakTi. Jli-
na3u. PoJib k0Bl B 1IbOMY Tpolieci. Po3mienieHHs JimiiB y TKaHUHaX.

14.00miH O1IKIB 1 aMIHOKHUCJIOT. ['i1poi3 OUIKIB B KHIIKOBO-IITYHKOBOMY
TPAaKTI.

15.00MiH HYKJIETHOBUX KHCJIOT. Po3iienieHHs HYKJICIHOBHX KHCIOT 10 Ki-
HIIEBHUX MPOJTYKTIB.

16.bynoBa ta ¢yHkiis 6ionoriyHuX MmemOpaH. by1oBa KOMIOHEHTIB MeMOpaH.
CrtpykTypHa oprasizaiisi MeMOpaH.

17.Perymsuisi metabomiyHuxX mporeciB. ['OpMOHM 1 MemiaTopH.
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18.BukopuctanHs AOCSITHEHb 010X1Mii B HAPOJHOMY T'OCTIOIapCTBI.

Panio0ioJioris.

1. Tunu 10HI3yIOYOrO BUIIPOMIHIOBAHHS Ta HOro pkepena. €Kcrno3uiiiHa Ta
MOTJIMHYTA 1031 10HI3yI0UOT0 BUITPOMIHIOBAHHS.

2. Bzaemogis 10HI3yI0UOTO BUIPOMIHIOBAHHS 3 PEYOBHHOIO.

3. lonizarris Ta 30y KEHHS MOJIEKYT 1 aToMiB. loHI3aIiiHUI TOTEHITIaI.

4. Jlis 10HI3yI0YOTO BUIPOMIHIOBAHHS HAa MOJIEKYJH. THIIM MOJENbHUX CUCTEM
JUIS BUBYCHHSI MEXaH13MIB paIialliiHO-XIMIYHUX MTPOIIECIB.

5. Jlis 10HI3YIO4UOr0o BUIIPOMIHIOBAHHS Ha PEUOBHHHM, IO BXOJIATH JO CKIaay
KUBUX KIIITUH.

6. MexaHi3mMu peanizaliii TpOayKTIB Paaioiizy BOJU B KIITHUHHUX MOJIEKYJIS-
pHUX cTpyKTypax. [Ipsimi pagialiiiiHi HOMIKOAKEHHS MAaKPOMOJIEKYJ y MOPY-
IIEHHAX O10XIMIYHUX ITPOIIECIB.

7. Jlig 10HI3yI04OTr0 BUIIPOMIHIOBAHHS HA MeMOpaHu Ta ixH1 QyHKIii. Moneky-
JSIpHE BII3HABAHHSA, CAMOCKJIAQJCHHA HAIMOJICKYJSIPHUX CTPYKTYp, IXHA
3aJIEXKHICTh B1Jl OPOMIHEHHS 10HI3YIOUHM OIPOMIHIOBAHHSIM.

8. PempoaykTuBHa it MeTabo0MIuYHA BIXKUBAEMICTD KIITHHH TICIISI OTIPOMIHEHHS.

EBomrorifini acriekty ¢OopMyBaHHs PI3HOTO PIBHS PaJlIOCTIMKOCTI Ol0XiMi-

YHUX CUCTEM KIJIITUHHU.

10.Turmm moamdikaiii pamaiobionoriyaux edexkTiB y KiIiThHi. Moaudikaris
pamialifHOXIMIYHUX TIOIIKO/KEHb MOJIEKYJl y pO3YMHAX. 3B’S30K MK
MoaudiKaiier paaioo1oaoTiuHuX eeKTiB Ta paaiaiitHo010XIMIYHUMHU TPO-
L[ecamH.

11.Pamiocencubimizamis Ta i mexanismu. Knacudikamis ¥ xiMidHa mnpupoaa
paaiocencuOuII3aTOpiB. Pagiocencu6O1mi3yodi pakTopu Gpi3uyHOT IPUPOIH.

12.Tlpodinaktuuna Ta micasgpaianiiitna Moaudikaimis paaio0ionoriuHux ede-
KTiB.

13.ComaTnuHi i reHeTHYHI paio3axucHi (aKTOPH.

14.Pani061070r14H1 peakiii MpoKapioTUYHUX KIITUH. PopMH 1HAKTHUBALT KIIi-
tuH. [lopiBHsANbHA pagiocTiiikicTe Oaktepiil. Ilpupoma Bucokoi pamio-
CTIMKOCTI CHHBO3CJICHUX BOJIOPOCTEH.

©0

15.Kputnyni cuctemu kinitTuad. Meta0osiuyHa i penpoyKTUBHA BUKHUBAEMICTD
KJIITHH.

16. KymynsatuBauii edext omnpomiHeHHsA. ['eHeTHMYHa [id 10HI3YIOUOTO BH-
IPOMIHIOBaHHS. TOYKOBI, XpOMOCOMHI i T€HOMHI MyTallil Ta MEXaHI3MHU iX
(dopMyBaHHS TiJ BIUTMBOM OINpOMiHEHHs. MexaHi3MM paJlialiifHOi TpaHC-
dopmarlii KIITHH.

17.Panio6iosiorist 6araTOKJIITHHHUX OpraHi3MiB

18.KineTnka 6araTOKJIITUHHUX MOMYJIALIN MpU onpoMiHeHHl. TUnM KIIITUHHHUX
NOMYJAIINA - BUIBHOXKMBYYl KIITHHHU, TBIPHI TKaHWHHU, KYJbTYpU 130-
JOBAHMX KJIITHH 1 TKAHUH Yy HOPMI Ta MPU OTIPOMIHEHHI.

19.ITicnspaniariitHe BiTHOBICHHS KJIITUHHUX MOMYJIALiA. Penomymnsiiianii Me-
XaHI13M BIJHOBJICHHS KJIITUHHUX TTOMYJISIIIN.

20.ITopiBHsIbHA ~ PaJlOPE3UCTEHTHICTh  OIOJNIOTIYHUX CHUCTEM, pI3HHX 3a
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CKJIaJIHICTIO TKAHWHHOI OpraHi3aiiii.

21.PanmianiifHuii CHHAPOM Ta HOro CKJIaaoBi. EnemMenTapHi ¥ ckiaani paaiooio-
JIOTIYHI peakiii KIITUH 1 OaraTOKIITUHHUX OpraHi3miB. [HTerpaTWBHICTH
CKJIQJIHUX PaJio00IOTIYHUX PEaKIlii 1 pagiaiiiHuX CHHAPOMIB.

22.Panio6ioyoriuHi peakiii pOCIMHHMX CUCTEM, IXHsI THUIIOJOTIS Ta KUTbKICHI
XapaKTEPUCTHKH.

23.Pagio0ionoriuyni  peakiii TBapHHHOTO opraHizMmy. IlopiBHsIbHaA pajio-
CTIMKICTh Pi3HUX BUJIB TBAPUHHOTO CBITY.

24 TlpunHiunu Teparii rocTpoi mpoMeHeBoi XxBopoou. [IpuHumnu pagioTepamii
nyxjuH. .PagioceHcuOimizalis TIMOKCHBHUX KIITUH. [imeprepMis Tmpu
OTNPOMIHEHHI MyXJIMH. [ 'eHeTHKO-TIonyJIAIiiiHI ePeKr ONPOMIHECHHS.

25.3akon bepronwse-Tpubonmo Ta 1oro MoEKyIsIpHO-01010TIYHE TAYMAauCHHS.
Anpo kimiThHHY, 11 paiioCTINKICTD.

26.[Ipuponuuii ¢oH 10HIZYIOUOTO BHUIPOMIHIOBaHHS B Olocdepi. Ilpupona
paioakTUBHOCTI cepenoBuiia. Kocmiune BunmpomiHtoBaHHs. PaioaikTUBHI
POJIMHU ypaHY-PaJlif0, aAKTHHOYPaHy W TOPIfo.

27.PanmionykiigHe 3a0pyaHEHHS TOBKULISA - Ti00ambHI PaJiOHYKIITHI OTaaH,
JIOKaJIbHI ¥ perioHaJIbHI AHTPOTIOTE€HH1 PaJIOHYKJII1IHI aHOMAJTIi.

28.0OcHOBHI TTPOOJIEMU PAIOCKOJIOTI ¥ 3B 53Ky 3 OIIHKOIO JIepHOI HeOe3meKu
JUTSL JIFOJTUHU.

29.Kpurepii omiHku HEOE3MEKU PIAHMX THUIIB 10HI3YIOUOTO BHUIPOMIHIOBAHHS
Ha OCHOBI JIAHUX PaJI10010JI0Ti].

30.Konmenirii 0e3me4HOro MpoXKMBaHHS Ta MPUHIMUIIKA YHOPMYBaHb JI030BHX
HAaBaHTAXKEHb 1 TPaHIYHO JOMYCTUMHX KOHIIEHTpAIlld PaiOHYKIIIIB Y
MPOJYKTaX Xap4uyBaHHs, KOpMax 1 BOI.

31.1is1 i0HI3yI0OUOTO BUIMPOMIHIOBAHHS HA MOMYJISIIIT BU/IB.

Mikpo0ioJioris.
1. KopucHa 1 MwKiaguBa AisUIBHICTE MiKpoopraHi3miB. Ponb Oaktepiili 'y
Kpyroo0iry pe4oBUH y NPUPOIL.

2. OCHOBHI TNPUHLWIKA CHUCTEMAaTHKU 1 Kjacu@ikaiii MikpoopraHizmis. Ta-
KCOHOMIuH1 KaTteropii. Kputepii Buay, KIOHY, HOMyJNALii, YUCTOT KYJIbTYpH,
mraMmy. binapHa HoMeHKIaTypa.

3. Mopdooris, yapTpacTpykTypa OakTepiadbHO! KIITHHU. XIMIYHUW CKIIaJ

OakTepiaIbHOI KITITHHHU.

Opranizariis sigpa 6akTepiaabHOI KIIITHHH.

IToBepxHeB1 CTPYKTypH OakTepiii: Karcyna, MiKpoOKarcyJsa. iX 3Ha4eHHS B

nmporecax >KUTTEASUIBHOCTI OakTepiaibHOI KIITHHU. bymoBa 1 XiMiuHMI

ckJan kancysi. Meroau gpapOyBaHHS Karcyl.

6. Huronmnazma 1 1i BKJIIOYEHHS. 3amacHi MOXXKHUBHI PEYOBMHHM  KIITHHU
OakTepiii: BOJIOTHUH, TJIIKOT€H, T'paHyJb03a, JIMOMPOTEiTHI TUIBLS, KpH-
CTaJIOiTH1 BKJIFOYCHHS, CIpKa.

7. Knmituara oOosnonka. bymoBa 1 XIMIYHME CKJIaJ KIITHHHOI OOOJIOHKA
IPaMIIO3UTHBHUX Ta TPaMHETAaTHBHUX OakTepiil. i 3HaueHHs B mMpolecax
KUTTENSUTBHOCTI OaKTEpIH.

o B
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8. XapakrtepucTtuka MpoToIuiacTiB, cheporiacTiB 1 GpopMm OakTepiil. MexaHizm
1X YTBOPEHHH.

9. Pyx Gakrepiit. CTpykTypa 6aKTeplaJ'IBHI/IX I[)I(FyTI/IKlB Metoan BU3HAYCHHS
pyxy OakTepiil. XapakTepucTHKa 1 MPU3HAYEHHS BIHOK, aaresiis, miai. Ta-
KCHC.

10.3aranpHa XapaKTepUCTHKA CHIPOXET, PIKKETCId 1 akTuHOMineTiB. Ta-
KCOHOMi4H1 NoJIo’keHHs. CIiIbHI 03HAKH 3 OaKTepialbHUMU KITITHHAMHU.

11.Mopdomorisa rpubiB (LIBUIBOBI, IpiKIKENOAIOHI, neiTepomineTn). byaosa i
CTPYKTYypa KJIITHH IpubIB (MYKOP, MEHIITWUTIYM, aCIEPTULIYC).

12. TinkTopianabH1 BIacTUBOCTI Oaktepiit. [Ipocti 1 ckinagni Metoau dapOyBaH-
Hi. MexaHi3M B3aeMojli OapBHHMKIB 3 OKPEMHMH CTPYKTypamu
OakTepiaibHOI KIIITUHH.

13.Mopdororist 1 CTpyKTypa HaWUMPOCTIIINX, CIOCOOM PO3MHOXEHHS, Y Opra-
HI3MI KOMaX, TBapUH, JIIOJAUHU. 3arajibHa XapaKTEePUCTHKA.

14.Cnopa. I[Ipouec cniopoyTBOpeHHS 1 oro 3HaueHHs s 6akrepii. L{ukn pos-
BUTKY CIIOPOYTBOPIOIOUUX OakTepidl. XapakTepUCTHKa JOKami3alli crop y
kimiTuHl. Meroau ¢hapOyBaHHs.

15.MeTabo0J113M - XapaKTepUCTUKA KOHCTPYKTUBHOTO 1 EHEPIreTUYHOIO OOMIHIB.
®depMmeHTH 1 iX poiib y 0OMiHI pedoBHH. [IpakThuHe BuUKOpuCTaHHS (e-
PMEHTAaTUBHUX BJIACTUBOCTEH OaKTEpiil.

16.[1poHMKHEHHSI TIO)KMBHUX PEUOBMH Yy OakTepialibHy KIITHHY. XapaKTepu-
CTHKA TOJI030MHOTO 1 rOJI0(ITHOTO CIIOCO0IB KUBJICHHS.

17.ByrneBoiHeBHM, OITKOBUIA 1 JIMIHUN OOMiHM. 3arajibHa XapaKTepUCTHUKA 1
MEXaHI3M.

18.luxanns 6axTepiil. XapakTepucTHKa aepoOHOTO 1 aHAEPOOHOTO THITIB JUXa-
HHsI. MexaHi3M 010JI0T1YHOr0 OKUCJICHHS 1 BITHOBJICHHS PEYOBUH.

19.XapakTepucTiuka OKHCHO-BIIHOBHOTO TmoOTeHmiany pH  KUBUIBHOTO
CepeIOBHIIIA.

20.XapakTepucTUKa MIrMEHTOYTBOPEHHS 1 HOTO 3HAYCHHS AJisl OaKTepialbHUX
nomyJsiin .PicT 1 po3MHOXKEHHS 6aKTepiil, Xxiaamigii, aktuHomineTiB. Kpuba
pocty. ®a3u po3MHOKEHHS OaKkTepiaabHUX MOMmysiii. KimTuaami mukt.

21.OCHOBHI TPUHIIAIKA 1 METOAW KYyJIbTUBYBAHHS aepoOOHUX 1 aHAepOOHMX
Oakrepiit. JKuBniIbHI cepenoBuina i iX Kinacudikais.

22.OCHOBHI NMPUHIUINN KYJbTUBYBAHHS MATOTEHHUX CIIPOXET, HAUTIPOCTIIINX,
PIKKETC1H, XJIaMiJl1id, MIKOTLJIa3M.

23.Mikpodopa 1pyHTy. XapakTepUCTHKa KPyroooiry MikpoOHUX 0101I€HO31B Y
rpyHTi. [pyHT — K (akrop nepenadi indexuiiaux Xxsopoo. Mikpooprauizmu
— MOKa3HUKH (PEKATBHOTO 3a0pyIHEHHS IPYHTY.
24 Mikpodiopa Bogu. MikpoOHe 4HCIIO 1 XapaKTepUCTHKa CallpOOHOCTI BOJIH.
Bona, sk daktop nepenadi iHpekuiitHux xBopo6. Komi-tutp, koni-iHaexc.
25.Mikpodmopa moBiTpsa. Paktopu OakTepiaJbHOr0 3a0pyAHEHHS TIOBITPS.
[ToBiTps sik ¢dakrop mepenadi iHpekuiHUX xBopod. TecT-MikpoopranizMu
OaxTepiaabHOro 3a0pyAHEHHS MOBITPSL..

26.Mikpodiopa Xap4yoBUX MPOAYKTIB. XapaKTepUCTUKa HecnernudpiyHoi 1
cnenu@iyHoi MIKpo(IOpU XapyoBUX NPOAYKTIB: puba, 0BOUl, (PPYKTH,
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M’5ICO, SIHILIS, XJ11000YyI0YHI BUPOOHU, MOJIOKO TOIIO0. MikpoO1010TIuHEe TOCT1-
JOKEHHS Xap4yoOBUX IPOAYKTIB. XapuoBl MPOAYKTH SK (aKTOpu Mepenadi
XBOPOO.

27 .Mikpodiiopa oprasisamy 3A0pOBOi JIOJWHU. 3HAUEHHS i1 B HOPMAaJbHUX
(131010 1UHUX TpoLIecax 1 MaToNOT].

28.Mikpoduiopa mKipu 1 CIM30BUX OOOJOHOK AMXATbHHUX MUISAXIB, OKa, CEYO-
CTaTEeBHUX OpraHiB. 3HAUYEHHS B KUTTI JIIOJUHH.

29.Mikpoduopa IIKT. ii 3HaueHHs y mpolecax >KUTTEMISIBHOCTI JIIOJUHH.
JlucOakTepios, MexaHi3Mu 1 GaKTOpH, SK1 BIUTUBAIOTh Ha HOTO BUHUKHEHHS.

30.I'noTo6iosoris, 1i 3HAYEHHS IS PO3BUTKY MEIUYHOI MIKpOO10JIOTii.

31.®iTonaToreHH1 MIKpOOpraHi3Mu. 3arajibHa XapaKTepUCTUKa 0aKTepio3iB,
€M1JIEMI0JIOT14HI aCTIEKTH

32.I'eHeTnka MiKpoOpraHizMiB. XapakTepucTUKa TeHO- i (eHoTumiB. IX Bu-
3HAYEHHS 1 XapakTepucTuka. Moaudikauii y 6aktepii.

ImyHoJI0TIS.

1. Ilpuponni Gap’epu Ha HUIAXY 1H(EKUINA @ MIKIPSHI Ta CIU30BI MOKPUBH,
cekpeTtH, mpupoiHa mikpoduiopa. @akropu HecnenupiuHOI pe3UCTEHTHOCTI.
Crneundpiyauil iIMyHITET, IMyHHA [1aM SITb.

2. EBomortis iMmyHiTeTy. DioreHe3 KIITUHHOTO Ta TYMOPAJIBHOTO IMYHITETY.
[TosiBa miMoigHUX KIAITHH 1 TIMPOITHUX OpTraHiB.

3. ApmantuBHa poib iMmyHiTeTy. ImyHorenes y twiomy. KoitunHuit 1 Ty-
MOpAJIbHUN IMYHITET Y HOBOHAPOJ/DKEHUX 1 B PaHHbOMY IOCTHATAIHHOMY
nepiofi.

4. TlepBunHi (TUMYC, KICTKOBUI MO30K) Ta BTOPUHHI (JliM(paTU4HI BY3JIH, celie-
3iHKa) JTiMGOIAHI OPraHH.

5. CtoBOypoBi kiiTuHU KicTkoBoro Mo3ky (CKK). YTBopeHHs 1 nokami3anisa B
OHTOT'€HE3I.

6. ®aronmTo3 SIK TOJIOBHUH 3aci0 emiMiHaIlli aHTHreHy. 3aXUCcHa 1 MaToJIoTivyHa
poJTi 3amajeHHs.

7. IloBHI 1 HEMIOBHI @aHTUT€HHU, AaHTUT€HHICTh T4 IMYHOTE€HHICTh . XiMI4Ha MpHU-
poJia aHTUTEHIB, IMyHOTEHHICTh PI3HUX KjaciB OiomomiMepiB. Emitom, abo
aHTUTeHHa nerepminanTa. [Ipuanunu OymoBu 1 jokamizaiii B-1 T-emitomis.
Ax’roBantu. Po3mizHaBaHHS aHTHUTEHIB.

8. PenenTopu cucremu crienugiyHOTO 3aXUCTy (aHTHTLIA Ta peuentopu B-i T-
KIIITHH).

9. Edexropni yHkIii, onocepenakoBani aHTUTIIaMU. OCOOIMBOCTI CTPYKTYpH
1 GyHKUII aHTUTII PI3HUX KJIaciB. MexaH13M MEepEeKIIOUYEHHS 130TOIIB aHTH -
T1J1, IEPEKIFOUCHHSI CUHTE3Y 3 MEMOpPaHHOI Ha CEKPETOpPHY (POpMY aHTHUTIIL.
Pons Fc-peuenrtopiB B peasnizaiii 610J0T14HUX (HYHKIIA aHTUTLL.

10.Po3ni3zHaBaHHs aHTUTeHIB T-KIITHHHUM perienTopoM. ['eHeTnyHa oprasiza-
11151 IOKYCY T€HIB CUCTEMH T1ICTOCYMICHOCTI MUIIII 1 JIFOIUHH.

11.1llngxu MOTparuISTHHS AaHTUTEHY B OpraHi3M. TpaHCHOPT AaHTHTEHY Y
BTOPUHHI OPTaHU.

12.3acobu enimiHanii aHTUreHy. MexaHi3Mu yTBOPEHHS KIITHH mam’sTi. u-
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HaMiKa MepBUHHOI Ta BTOPUHHOT IMYHHO1 BIAMOBIAI.

13.I1posiBM IMyHITETY: MPOTUIH(DEKIINHUN, MPOTUITYXJIMHHUN, TpPaHCIUIaHTa-
HiliHWiA iMyHiTeT. IMyHONOTiIYHI cTaHW : aneprii (4 Twmum), aBTOIMyHHI
3aXBOPIOBaHHS, iIMyHO1e(iUTH (TIEPBUHHI 1 BTOPUHHI).

14 TlpuknagHi acnekTy iMyHoJorii. IMyHoaHani3 (cepoioriydi Ta IMyHOXIMIYHI
MeToIu aHamizy). ImyHomiarHocTuka. Bakumau 1 cupoBaTku. MOHOKIIO-
HaJIbHI aHTUTIIA Ta T1I0pUIOMHA TEXHOJIOTIS.

I'enernka.

1. I'enotun 1 ¢penorur. @eHOTUTIIYHA 1 TEHOTUIIOBA MIHJIUBICTh. [IOHATTS TIpO
MmyTarllli. BHyTpiliHbOBH10Ba MIHJIMBICTD 1 BIAMIHHICTh MI>K BHJIaMH.

2. 3aBJaHHsS Ta MEPCHEKTUBU T'€HETUKH. 3B'SI30K T'€HETUKH 3 1HIIUMHU 010JI0Ti-
YHUMHU HayKaMHU.

3. Kapiotum. ITapHicTs XpoMOCOM B cOMaTHUHUX KIIiTHHaX. ['oMoOriuHi Xpo-
Mocomu. CrenupivHICTh MOPQOJIOTII 1 UKCIa XPOMOCOM.

4. T'enetnuynuit koa. JloBeAeHHs TPUILIETHOCTI Koay. Po3mmdpoBka KOJIOHIB.
[ToHATTS PO T€HETHYHY CYNPECII0. Y HIBEPCAIBHICTh KOJTY.

5. MonekynsipHa oprasizaiisi XpoMOCOM MPOKApIOT 1 eykapioT. KomnonenTu
xpomaruny: PHK, JIHK, ricronu, ixmm Oinku. PiBHI ymakoBKH XpOMAaTHHY,
HYKJIEOCOMH.

6. IlpuHIMII reHeTUYHOTro aHamizy. Meroau: TiOpHUI0JOTIUHHMN, MyTaIliiHNM,
IIATOTCHETUYHUMN, MOMYIAIIMHNN, TeHEaJOoT1YHUM, OJIM3HIOKOBHM, O10XiMi-
YHUM.

7. OcHOBHU TiOpUAOJIOTIYHOTO METOY: BUOIp "dmcToro" marepiany ajisi cxpe-
IIyBaHHS, aHaIi3 OKPEMUX O3HAK, BUBYCHHS HAIIAJIKIB JIBOX-TPHOX IOKO-
JiHb, BUKOPUCTAHHS CTATUCTUYHUX METOAIB. BupimanbHa 31aTHICT riOpH-
JI0JIOT1YHOTO MeToAy. [ 'eHeTuuHa CUMBOJTIKA.

8. MosoriOpuani Ta MOMITiOpHUIHI CXpEITyBaHHS.

9. XpoMocoMHe BM3HA4YEHHS CTaTi 1 yCMaJAKyBaHHS O3HAK, 3UCIJICHHUX 31 CTaT-
TIO.

10.CrareBi XpoMOCOMH, TOMO- 1 T€TeporamMeTHa CTaTh; TUIIM XPOMOCOMHOTO
BHU3HAUEHHS CTaTi. YCHaJKyBaHHS 03HAK 3UEIJICHHX 31 CTATTIO.

11.39eneHa cnagKkoBiCTh 1 KDOCHHTOBED.

12.MuoxwunHi nepexpectu. [Hrepdepentis. JliniiiHe po3MIIIEHHS T€HIB Y XPO-
MOCOMax.

13.'eneTnuHi KapTu, OPUHIUOM IX MOOYJOBU Yy eykapioT. Bukopuctanus
JAHUX IIUTOTEHETUYHOTO aHaIi3y JyIs Jokamizalli reHiB. [{utonoriuni kapTu
XpOMOCOM. MITOTUYHUN KPOCUHTOBEP Ta MOT0 BUKOPUCTAHHS AJIA KapTyBa-
HHST XPOMOCOM.

14. XpomocomHa Teopis crnaakoBocTi MopraHa, ii OCHOBHI MOJIOKEHHS.

15.'eneTnuHuii aHaMI3 y IPOKapIoT.

16. Oco61MBOCTI MPOLIECIB, SIKI BEIyTh A0 pekoMbOiHamii y npokapioT. Kon'rora-
1is y 6akrepiil. CrareBuil (pakToOp y KHIIKOBOI HAIUYKHU, HOTO POJIb.

17.Tlo3asnepHa (IUTOTIIA3MATHYHA) CIIAIKOBICTb.

18.11ma3mimHa CHagKoOBICTh. PO3MOBCIOMKEHHS TIa3Mil y TPO- 1 €yKapioT.
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Oco06MBOCTI PI3HMX IIA3MiJ: TPAaHCMICHBHICTh, HECYMICHICTh, JeTe-
PMIHOBaHICTh O3HAK CTIMKOCTI /10 aHTUOIOTHKIB Ta 1HIIMX JIIKAPCHKUX Tpe-
mapariB, YTBOPEHHS KOJMIIIHIB Ta iH. BukopucTanHs mia3mig B TeHETUIHUX
TOCTIIKEHHSX.

19.B3aeMonist simepHUX Ta Mo3asAepHHUX TeHiB. lluTomnmasmMatnyHa yosoBida
CTEpUJIBHICTD Y POCIIUH

20.CnagkoBa MIHJMBICTh. THIIM CHAJKOBOI MIHJIMBOCTI: KOMOIHATHBHA,
r€HOMHA, XpPOMOCOMHI Niepe0y10BU, T€éHH1 MyTaIlii.

21.KoMOiHaTMBHA MIHJIMBICTh, MEXaHI3MHU 11 MOSBH, POJIb B €BOJIOLII 1 CEJIeK-
i.

22.1"eHOMHI 3MIHM: MOJIIUIONTIS, aHEYILIO1Tisl.

23. XpoMocoMHi niepe0y10Bu. BHYTpilIHI 1 MIXKXpPOMOCOMHI 1epedy10BU: Jeje-
1ii, TyrUTikaii, iHBepcii, TpaHCIoKallli, TPaHCIIO3UILi.

24. Knacudikarlisi reHHUX MYTallii.

25.3aKOH rOMOJIOTIYHHX pAJIB y cnajkoBiid MiHauBocTl (M.BaBuioB). 3HaueH-
HS CIAJKOBOT MIHJIMBOCTI OPTaHi3MIB JUIsl CEJICKILIMHOTO MPOLIECY Y €BOJIIO-
mii.

26.P0o3BUTOK ysIBHM NIpO CKIAJHYy OYyIOBY TeHa. YsBa (PO3yMIHHS) IIKOJIOIO
Moprana O6ynoBu 1 QyHKIii reHa. OyHKIIOHAIBHUN Ta peKOMOIHAIIHHUN
KpuTepiil anenizMa. MHOKUHHUHN aJlelTi3M.

27.Myrtamiinuii Ta pexomOiHamiiHui monaun reHa. [lpami mxomu Cepe-
OpOBCBKOTO 3  CTYNEHEBOro  ajedisMy.  MHOXUHHUN aJIeImi3M.
[IceBnoanenizm.

28.Buime pexkomOiHaIii: TOMOJIOTIYHUNA KPOCHUHTOBEp, calT-crienudiuna
peKoMOIHAITISI, TPAHCIIO3HITIS.

29.T'eHeTUYHMIT KOHTPOJIb MYTAI[IHHOTO MPOILIECY.

30.IIpuHuMnU peryssuii TeHiB y eykapioT. TpaHCKpUINIIMHOAKTUBHUNA XpO-
MatuH. OcoOJMBOCTI OpraHizamii MPOMOTOPHOI IISHKH y €yKapioT.
[TocTTpanckpumiiiini piBHI peryisiii cuHtely OinkiB. Ponb Mirpyrodmx
TCHETH- YHUX €JIEMEHTIB Y PETYJIAIIi TeHHUX JIH.

31. Oco0MBOCTI JIOAUHHU K 00'€KTa T€HETUYHUX HOCIIHKEHL. MeToan BUBYE-
HHS TEHETHUKHU JIIOJUHH. T'€HEAJIOTIYHUM, OJU3HIOKOBHM, IIMTOTC€HETHYHHH,
010X1IMIYHUNA, OHTOTCHETUIHHM, TTOMYJISIIIHIIN.

32.BuBuenHs metony TiOpuau3aimii COMATHYHHX KJIITHH IS TEHETHYHOTO
KapTyBaHHS.

33. BuBueHHS CTPYKTYpH i aKTUBHOCTI TEHOMY JIFOJIMHHU 3a JOIIOMOTO0 METO/IiB
MOJIEKYJIAPHO1 T€HETUKHU.

34. TIpobiieMu MEIUYHOI TEHETHKHU.

35. [IprunHy BUHUKHEHHS CIaJKOBUX Ta BPO/DKCHHUX 3aXBOPIOBaHb. | eHETHYHA
3arpo3a pajianii Ta XiMIYHMX pPEYOBMH. |'@HETHYH1 HACHiJKU aBapii Ha
Yopuobunberkiiit AEC.

36. BrtuB ankorosio Ha CMaaKOBI CTPYKTYPH KIITHH. 3HAYEHHS OOPOTHOM JItO-
JICTBA 332 OXOPOHY HABKOJHUIIHBOTO CEPEIOBHUIIIA.

37.Kputnka pacuCTChKUX TEOpPii 3 MO3WIlT reHeTUKH. Poiab reHeTHyHuX Ta
coriaTbHUX (DAKTOPIB B €BOJIIOIIIT JIFOIMHH.
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38. Cenexiis sk Hayka. [Ipeamer Ta MeToau JOCTiIKEeHHSI.
39.CuctemMu cxpelryBaHHs B CEJEKINl pOCIUH 1 TBapuH. AyTOpuauHr. [HOpu-
JTVHT.
40. SIBume TeTeposucy. Moro reHeTHMYHi MeXaHi3MH.
41 .Metoau nodopy. InauBiyansHII Ta MacOBH 1001p.

MouJiekyJasipHa 0ioJioris.

1. IlepBuHHA CTpyKTypa OUIKIB Ta BIACTUBOCTI, SIKI HAJAIOTh 1l aMIHOKHCIIOTH.

AMIHOKHMCIIOTHI 3aymmkd. BigbHa amiHokucioTa. llenTugHuii 3B’SI30K.

[TominenTuaamiA JTaHIIOT. AMIHOKHCIOTHA TTOCTiOBHICTb.

Perutikartist 1 TpaHCKPHIIIIS.

3. Tpauckpunuis. Tpanckpumniis y npokapiotiB. JJHK-3anexna PHK-nonime-

paza. [uimaris.

Tpanckpumniiis Ta npouecinr y eykapiotis. JIHK-3anexuni PHK-nonimepasmu.

Teopis ,,OquH reH-01UH eH3uM . BU3HaYeHHS MOCTIJOBHOCTI aMiHOKUCIIOT

yepe3 MPHK. ['enernunmit xox.

6. Opranizaiis Ta €KCIpecis FTeHOMY MTPOKapIOTIiB Ta €yKapioTiB.

JIHK y npokapioT Ta B KJIIITUHAX €yKapioT.

8. Perymsmis ekcrpecii TeHiB y mpokapioTiB. [HayKIist cuaTe3y pepMeHTiB. Pe-
pecop.

9. Perymmis excnpecii TeHIB y eykapioTiB. Perynsiist Ha piBHI TPaHCKPHIIII].
[TocTpackpumniiiiina peryinsmis. Perymsiis Ha piBHi Tpancisiii. [ToctTpanc-
TSIIAHA perysiis. Perymsiis 13 J0moMOror ropMOHiB.

10.Jlimigm 1 xapOorigpatu: CTpykTypa 1  BIACTHUBOCTI.

11.biomemOpanu: cTpykTypa, PyHKIlli 1 MeMOpaHHUHN TPAHCIIOPT.

12. TparcnopT uepe3 MmemOpanu: audysis, ocMoc, rnpocta Audy3is, MeMOpaH-
Hult Tpancnopt. [lotpeda y eHeprii.

N

oa &

~

13. MonekynsipHa 6iogorist JJHK-Bmicaux ta PHK-BMicHuX BipyciB.

14.CtpykTypa pubocoM 1 6iocuHTte3 OiIKa.

15. Tpancnoptui PHK: BnacTtuBOCTi, NepBHHHA Ta MPOCTOPOBA CTPYKTYypa.
Anantopua ¢yskuis TPHK y mpoueci tpancnauii MPHK. Aminoanun-
TPHK-cunTeTasza: ctpykrypa 1 GyHKIii.

16.Metonu wMonekynsapuoi Oiosorii. Texnonorii pexombinantaoi JIHK.

17.MeTtonu HOCTIIKEHHS] MAaKpPOMOJIEKYJ. Y IbTpanleHTpudyTryBaHHs 1 ceu-
MEHTaIliifHA TTOBEIIHKA HYKJIETHOBUX KUCIIOT.

18. Knmonysanust JIHK. Pectpukrasnuit anamiz. XiMiuHANA CHHTE3 1 CalT-Crpsi-
MOBaHUW MyTareHes. Southern-6yoTinr. [lepenic TeHiB y KIITHHU €yKapio-
TIB Ta €MOPIOHM CCaBIIiB.

19. CekBeHYBaHHS HYKJIETHOBUX KHUCIIOT.

ExoJioris.

1. PiBHi opraHi3zaiii »*)uBOi MaTepii, HaJAOpraHi3MoBI 010JI0T14HI Ta O10KOCHI
CHUCTEMM: TIOMYJIAL1, yrpyrnoBaHHs (01011€eHO3H), eKocucTeMu, 6iocdepa.

2. Exomnoris sik HayKa Mpo HaJOPraHi3MOBi 010CUCTEMH, X CTPYKTYpPY Ta (PyHK-
1ioHyBaHHA. MicIiie eKoorii B cucTeMi 010JIOTIYHHUX HAyK; ii 3B'SI3KU 3 010-
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reorpadieto, }i310J0T1€10, TCHETUKOIO, €BOTIOIIMHIM BUCHHSIM.

3. Tlousarra cepenoBuia. OcobnuBocTi (HOPMYBaHHS CEpEOBUIIA. Y IBICHHS
mpo Gi3UKO-XIMIYHE CEepeOBUINE ICHYBaHHA opraHi3miB. (OcoOIMBOCTI
BOJIHOTO, TPYHTOBOTO Ta MOBITPSIHOTO CEPETOBHILA.

4. EkojoriuHe 3Ha4eHHsSI OCHOBHUX a010TWUYHHUX (haKTOPiB: TEIUIA, OCBITICHHS,
BOJIOTOCTI, KOHIIEHTpAIlii 010TeHHUX €IeMeHTIB Toio. CHUTHaIbHE 3HAYCHHS
ab10TUYHUX (PaKTOPIB.

5. Jlimityroui ¢akropu. Ilpasuno Jlibixa. B3aemonist exonmoriyaux (hakTopis.
Posnoain okpemMux BUAIB 110 TPaJIIEHTY YMOB.

6. 3arasbHi ySABJIEHHS Ta TMOHSTTS, BHU3HAYCHHS TepMiHy 'momynsimis" B
exoJsorii Ta reHeTulll. [lomymsmisa sIK €JIeMEHT CUCTEMHU BUJLy Ta €JIIEMEHT
exocucteMu. PopMu MOMYJSALIMHUX YTPYTOBaHb.

7. Ctpykrypa nonyismii. lepapxiuHa, BikoBa, cTaTeBa, IPOCTOPOBA CTPYKTYypa
MOMYJIAIINA; PO3CETICHHS OPTaHi3MIB Ta MIKIOMYJISAIINAHI 3B'I3KU. XapaKTep

8. CkimamoBi KOMIIOHEHTH O10IIEHO3Y Ta OCHOBHI (PaKTOpH, SIKi 3a0€3MeUyIOTh
Horo icHyBaHHs. Kiacudikamis enemMeHTIB YrpylOBaHHS Ta KOHIIEMIIiS
€KOJIOTIYHOTO JIOMIHYBaHHS.

9. BumoBa pi3HOMaHITHICTh, SIK CHEIM(pIUHA XapaKTEPUCTHKA YTPYHMOBAHHS.
[IpakTruHe 3HaYEHHS BUCHHS PO YIPYHOBAHHS.

10.Tpo¢iuna, mpoctopoBa, BHAOBA, €KOJOTiYHA CTPYKTypa OiomeHosy. Ta-
KCOHOMIYHA XapaKTEepUCTUKA yrpynoBaHHs. BugoBa cTpykTypa yrpynoBaHb
Ta criocobu ii BusaBieHHs. KpaitoBuit edext. [lonsarrs exkotony. Konneniris
O10TUYHOTO yrPYIOBAHHS.

11.TloHATTS TPO €KOJIOTIYHY HIITy; MOTEHI[IHHA Ta peaji30BaHa EKOJOTivHa
Hima. JluHamika O10II€HO3Y, SIK PE3yJbTaT MDKBHJIOBUX B3a€MOBIJIHOCHH.
Cykrecii, eranu, TUIU. [HIUKAaTUBHE 3HAYEHHS OPTaHi3MIB.

12.CuisBinHomenHs noHath "OioreoreHo3" (B.H. CykaueB) Ta "ekocucrema"
(A. Tencmni). BioreoiieHo3u K XOpOJIOTiYH1 OAUHUIIL O10chepu.

13.Tpodiuni piBHi. IloHsTTs TpodiuHOrO mNaHIOra, TPOPIYHOI CTPYKTYpH
exocucteM. Tumosoriss TpopIYHUX CXEM y PI3HOTO THIY EKOCHCTEeMax.
Brpatu eneprii mpu mepexojii 3 OAHOTO TPO(IYHOTO PIBHS HA JAPYTHUI.
Exonoriuna nmipamina. [lipamina mac, aucen Ta eHeprii.

14 .TlepBuHHa TPOAYKIliSE — MPOAYKIlisS aBTOTPOGHUX OpraHi3MiB. 3HAYEHHS
($oTO- Ta XeMOCUHTE3Y Y (PYHKI[IOHYBAaHHI €KOCUCTEM.

15.T1oTik eHeprii B ekocucTeMax, e(peKTuBHICTh ekocucTeM. CaMoperyJisiiiti
TIPOIIECH B €KOCHUCTEMAX.

16.Busnauenns 6iocdepu Ta ii mex. Ponp B.l.Bepnancekoro y ¢gopmyBanH1
Cy4acCHOTO HayKOBOIO ysBJIEHHs Mpo Oiocdepy. Ctpykrypa 6iochepu. Po3-
noain xUTTS y Oiochepi. biocdepa, sk eanHa eHepreTHdHa cUcTeMa Tjia-
HETapHOTO MacITady.

17.Kpyroo6ir BaXXJUBIIINX XIMIYHUX €JIEMEHTIB y Olocdepi. AHTPONOTeHHHIA
BIUTMB Ha MPUPOJHI IMUKIN OCHOBHHX OioreHHUX eneMeHTiB. CTabUIbHICTh
Oiochepu.

18.XapuoBi pecypcu monctsa. Ilpobmemu XxapuyBaHHS Ta BHPOOHHMIITBA Ci-
JBCBKOTOCHIONAPCHhKOi  Mpoaykiii. CrpaTeriss  ClIbChKOTOCHOAAPChKOrO
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KOPHUCTYBaHHS.

19.1lpaBoBi acnexkTd OXxOpoHU Npupoau. OpraHizaiis OXOpPOHU NPUPOIU B
VYkpaini.

20.0co0arBOCTI OXOPOHU YHCTOTH aTMOC(HEPHOro MOBITPs, BOJHUX PECypCiB,
IPYHTIB, POCIMHHOTO Ta TBapUHHOTO CBITY. [IpHpo100XOpPOHHI KOHIIEMII]].
Oxopona renodonay. Yepona Kuura Ykpainu

21.YpOanizaris Ta ii BIutuB Ha O6iocdepy.

22 .ITpupo100XOpOHHI TEPUTOPIi: OCHOBHI MPUHLMIK BUIUICHHS, OpraHi3aiii
Ta BUKOPUCTAHHS. 3aMOBIIHUKY, 3aKa3HUKH, HalllOHAJIbHI MMAPKKU: BU3HAYCH-
Hs, (QyHKIii, TUnM, OlojoriyHe, reorpadiyHe Ta COLIATbHO-EKOHOMIYHE
3HAYEHHS.

23.0OCHOBHI MOJIOKEHHS €KOJIOT1YHOI Ta MPUPOI0OXOPOHHOT OCBITH Ha PIZHUX
CTYTICHSIX HaBYaHHS.

BiorexHoaoris

1. Ilpeamer 1 3amaul  OiorexHousorii. CydacHa OiorexHosorid. PanHi
JOCIIKEHHS. PO3BUTOK KIITHHHOI TE€OPIi.

2. bionoriuni cuctemu B Oiotexnosorii. [Ipokapiotu i eykapiotu. Escherichia
coli, Saccharomyces cerevisiae. KyiapTypu KIiTHH €yKapioTiB.

3. Knacudikarisi, BuAM 3aCTOCyBaHHS 1 METOAW, BUKOPUCTOBYBaHI B
6iotexHosorii. biorexnosnoris 3a0poB's moaunu 1 TBapuH. Cenekiis ado
riopuaHa JTHIS.

4. BUKOpPUCTaHHS HOBHUX PENPOJYKTUBHHX TEXHOJIOTiN, HOBUX BaKIMH, a
TaKOX OaKTepiaJIbHUX 1 KIITUHHUX KYJIBTYP, [0 BUPOOJISIFOTH TOPMOHH.

5. JliarHOCTHKA, HOBI BaKIMHH 1 JIKH, 3apOAKH, 3aIUIIHCHHS im VItro,
BUKOPUCTAaHHS TOPMOHY pocTy (IIUIIXOM TMpUHOMY TMpenapaTiB  4u
TpaHCTeHe3y) [Jsi 30UIbLIEHHS HAJI0IB MOJIOKA, JJII KOPMIB 1 KOPMOBHUX
n00aBoK. TpaHCTeHHI TBAPUHU, KOHKO-MHUIIII.

6. MoOHOKIIOHANBHI aHTHUTINA - JIIKYBaHHS XBOpOO, A1arHOCTUKA; JTOCIIIKCHHS
Jxopmxka Kroxnepa ta Llezapa Minurelina.

7. XiMiuHUM CUHTE3, CeKBeHyBaHHs Ta amiutidikanis JJHK.

8. XumepHi Outku. Po3miennenHs XuMepHuX OUIKIB. 3aCTOCYBaHHS XMMEPHHUX
O1JIKIB.

9. CtBOpeHHsI YOBHHMKOBOI'O BEKTOpa Ha OCHOBI OakyinoBupyciB s E. coli i
KJIITUH KOMaXx.

10.BuainenHs pekomMOiHAHTHOrO OUIKa 3 KIITHH KOMax 3a JOIMOMOTOIO
addinHoro 3B's3yBaHHsA. Excrpecyrodi BeKTOpHU yisi poOOTH 3 KIITHHAMU
ccabiliB. CeJeKTHUBHI MapKepHi reHu. Excrpecist ABOX KJIOHOBAHUX I'€HIB B
OJIHIM KJIITHHI CCaBI.

11.CnpsamoBanuii MyTareHes 1 FeHHa 1HKeHepis O1JIKIB.

12.CopsamoBanuii  myrtareHe3:  Meroau.  ONIrOHYKJICOTHI-CIIPSIMOBAHUMN
myTareHes 13 Bukopuctanusam JIHK ¢ary M13.

13.T'enna imxkeHepist O1NKiB. YTBOpPEHHS AOJATKOBUX AMCYIb(IAHUX 3B'A3KIB.
3amMiHa acniapariHy Ha 1HII1 aMIHOKHCIIOTH.

14.BukopuctanHs MIKpOOIB [UIsl OJEp)KaHHS KOMEPIIHHUX TMPOIYKTIB.

15.ITpomucnoBa 610TEXHOJIOTIS: 3aCTOCYBaHHA MIKPOOPTaHi3MiB B 3aJIEKHOCTI
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BiJl BUPOOHHUIITBA PEKOMOIHAHTHUX BaKIMH 1 JIK, TaKUX SK 1HCYJIH,
TOPMOHHM POCTY XK JI0 BUPOOHHUIITBA (PEPMEHTIB 1 cieruiuHuX OLIKIB.

16. Bakuunau. CyO6onunuuni BakuuHu. [Ipoturepmetnuni Bakiuau. I[Ipotn
AnrypHi BakuuHu. [Ipotutybepkynbo3Hi BakiuHy. [lenTumaHi BakIIMHH.

17. Aatubiotuku. KnonyBanus reHiB 0iocuHTe3y aHTHO10THKIB. CHHTE3 HOBUX
aHTHO10TUKIB. PoO3po0ka HOBUX METOMIB OJEpPXKAHHS TOJIKETHIHUX
aHTHO10THKIB. BrockoHaneHHs: BUpOOHUIITBA aHTUO10THKIB.

18. biomomimepu.  CtBopeHHss  pexkomOiHaHTHOT — Oaktepii  Xanthomonas
campestris — mpoyneHTa KCaHTaHy.

19. OcHoBHI1 TTpobJsieMu YKpaiHu y po3BUTKY O10TE€XHOJIOT1I:

20.Cranii po3poOKH TEXHOJIOTIYHOTO MPOIECYy BUPOOHUIITBA METUKAMECHTY.

21.IToeTanHa Ta CHHXpOHHA PO3pOOKa TeXHOJIOT1i. Pi3HOMaHITHI popMu
opranizaiii poOoTH B ¢apMaleBTUYHOMY BUPOOHHUIITBI TPH MOETaMHIN

po3pooIIi.
22.biogerpanaiiisi TOKCMYHHUX CIOIYK 1 YTHJIi3allisi OioMacH.
23.bioTexHonoriss MIKpoOiB - CLIBCBKOMY rocnoaapctBy. /Jlerpanaris

KCEHOOIO0THKIB 3 JJOMIOMOTOI0 MiKpoOiB. MeTabosiuHi nuisixu Oioaerpaganii
KCEHOOI0THKIB, CTBOPEHI METOJaMU TI'e€HHOi 1HxKeHepii. IlepeHic muazmin.
3MiHa T'eHiB.

24.B10TeXHONOTIS  HABKOJHUIIHBOTO  CEPEJOBHINA:  TEXHOJIOTI  3aroTiBii
KOMITOCTY, OOpOOKM CTIYHHUX BOJl, BUKOPUCTaHHS MIKPOOPTaHi3MiB Y
mpoliecax TOJINIICHHS HaBKOJMIIHBOTO CEPeIOBUINA, OYMINEHHS BiJl
«JTIKapCHKOT0» 3a0PYIHCHHS, OYUIIICHHS CTIYHUX BOJ, OUHUIIICHHS MOBITPSA 1
rasiB, IO BIAXOJATh, 13 3aCTOCYBaHHSAM 010(p1IbTPIB.

25. Bunyyenns metamiB 1 Hadtu. BunmydeHHns il Ta iHmuWx mertani. JlyxHe
BUMHBAHHSM OaKTepIsIMM METaliB 3 pyJd, BUMUBAHHS MIHEpPAIbHUX pPYI,
pobotu Koamep 1 Xaitaki mo 6akrepii Tiobacillus ferrooxidans.

26. bioBuMUBaHHS pyJ 1 KOHUEHTPATIB SIK AJIbTEPHATUBHUIN €Hepro3oepirarounii
BapiaHT. bioaGcopOuis yu ocamkeHHs MeTaniB. BuyyeHnHs HadTu 13 cTapux
POAOBUII Ta O1THUX IIAPIB.

27.BusiBiieHHS 1 KOHTPOJIb 3a0pyIHIOIOYUX PEUOBUH - O10JOTIYHI METOAM AJis
BUSIBJICHHS ~ BUTAJKIB ~ 3a0pyaHEHHS 1  OE3ymUHHOTO  KOHTPOJIIO
3a0pyIHIOIOYUX PEUOBMH: MIAPAXyHOK KUIBKOCTI BUIB POCIHMH, TBapHH 1
MIKpOOPTaHi3MiB, MIAPaXyHOK YHCJIa OPTaHi3MiB, aHali3 PIBHIB KHCHIO,
METaHy H 1HIIUX CIIOJYK Y BOJII.

28.Metoau O10JOTIYHOrO BHSIBJICHHS 3 BHUKOPUCTaHHSAM O10CEHCOPIB 1
IMYHOJIOT1YHHUX aHai31B. OLiHKa OJaronoixyyusi eKOCUCTEMHU.

29. Ytunizaiiss kpoxMaimo 1 1ykpis. [IpomucnoBe BUpOOHUUTBO (PYKTO3M 1
€TaHOJIy, MIJBUIICHHSA #oro edexktuBHOCTi. Zymomonas mobilis.
OnepsxaHHs CUIIOCY

30. Vrumizamis 1enroio3n. KOMOOHEHTH HITHOLEIIOIO3M. BUIUIIEHHS T'e€HIB
IIEJTI0I03U y MIPOKAPIOTIB 1 €yKapioTiB. MaHIMyJ SIS EeTI0JI03HUMH TeHAMHU.
[lepciekTHBY BUPOOHUIITBA €TAHOIY 13 aMOP(HOT 1eNTI0I03HU 3 T0IOMOTOI0
npikmkiB. [lanpHe.

31. bijIoK OHOKTITHHHUX OPTaHi3MiB.
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32. MikpoopraHizMu B CUIbCBKOMY TOCHOJapCTBi. bakTepii, 110 CTUMYITIOIOTH
pict pocnun. dDikcarris azoty. Hitporenasa. Komronentu. I'eHHa 1H)XeHEpis
KJIaCTepy Ie€HiB HITPOr€HA3H.

33.I'enHa imxeHepis pOCIUH: METOH 1 3aCTOCYBaHHS.

34.I'enHa 1HXXEHEPIs pOCIIMH: METOIOJIOTIA.

35. TpaHcreHH1 MHUII: METOAOJOrIs. BUKOpUCTaHHS PETPOBIPYCHUX BEKTOPIB.
Merton mikpoin'ekiit JJHK.

36.Meanuna OioTexHOJIOTiA. MoJeKyasipHa IlarHOCTHKA. 3aKOHOAABCTBO 1
010TEeXHOJIOT151.

37.Jlroncekuii reHoMm. Llimi mpoekTy TeHomy JroauHH. KapTh reHeTHIHOTo
sueruieHHs. Mapkepu nosiMopdroi JIHK. ®izuuni kaptu. STS-miuistHKH.
[HTerpaiis KapT TeHeTUYHOTO 3B’s3yBaHHs 1 ¢izuunux kapT. [Iporpec y
posmuppoBui renomy moguHu. CexBenyBanHs JIHK mogunu. ETnuni,
JIeralibHI Ta COIliabHi aCIIEKTH.

38.I'enHa Tepamis €X Vivo. Ta in Vivo. BipycHi cucTeMu JOCTaBKU TCHIB.
PerpoBupycHi BeKTOpU. AJEHOBIPYCHI BEKTOpPH. BEKTOpM Ha OCHOBI
aJIeHOACCOL1OBAaHUX BIPYCIB.

4. KPUTEPII OIHIOBAHHSA BCTYIIHOI'O BUITPOBYBAHHSI
Berynne BunpoOyBanHs Oyzie MpOBOAUTHUCH Y BUTJISI TECTYBAHHS. 3aB/IaHHS
nependavyaroTh 25 TECTIB, KOXKHE 3 SIKUX OILIHIOETHCA y 4 Oanu.
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