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3AT'AJIBHI IIOJIOKEHHSA

daxoBuii icnuT — QopMa BCTYMHOrO BUINPOOYBaHHS, MJIE KOHKYPCHOTO
BiI0OpY OCi0 AJig 3100yTTS CTYNEHSI MaricTpa, siKi BCTYMarTh HA OCHOB1 3700yTOr0O
cTymeHs OakanaBpa, marictpa (OCBITHbO-KBaTI(PIKAIIIHOTO PIBHA CHEIIaIicTa).
Opranizaiis Ta NPOBEACHHA BCTYITHOTO BUMPOOYBAHHSA BiAOYBAETHCS y MOPSAKY
Bu3HaueHoMy [lopsinikoM mpuitoMy Ha HaBYaHHS AJiA 3700yTTA BUIIOI OcBITH B 2025
polli 3aTBepKEHOMY Haka3oM MiHicTepcTBa OCBITH 1 Hayku YKpainu Bij 10 mroToro
2025 poky Ne 168 Ta 3apeecTpoBaHoMy B MiHICTEpPCTBI IOCTULIT YKpaiHu 26 JHOTOro
2025 poky 3a Ne 15/41360 Tta [lonmokeHHIO mpo MpuiMalibHy Kowmicito Oechkoro
HallOHAJIBHOTO yHIBepcuTeTy imeHi I. . MeunukoBa.

Merta BcTynHoro BunpoOyBaHHs 3a creniaibHicTio E1 «bionorist ta 6ioximishy
OIliHIOBaHHsI/TIepeBipKa 3HaHb, YMiHb, HABUYOK — 0a30BUX (BHX1JIHHMX) KOMIIETEHIIII
st onanyBaHHs OIT «Mikpo06i1010ris 1 BIPYCOJIOTis.

BerynHukn Ha MaricTepchKy mporpamMy 3a crnemniayibHicTio "biosnoris Ta
oioximis" (ocBiTHa mporpama "MikpoOionoris 1  Bipycosoris") IMOBHUHHI
IPOJEMOHCTPYBAaTH (PYHIaMEHTalbHI 3HAHHS Ta MPAKTHYHI HABUYKWA y Tallysi
MiKpoOioJorii, Bipycosiorii Ta cyMbKHUX HaykK. OdikyBaHI pe3yJbTaTH TMEPEBIPKH
3HAaHb 1 BCTAHOBJICHHS MPO(ECIHOTO PiBHS BCTYITHHUKIB OXOIUTIOIOTH TaKl ACTIEKTH:
Llemoncmpysamu:

« Po3ymiHHS OCHOBHMX O10JIOTTYHHX MPOLECIB, IO BiIOYBAIOTHCS HA KIITHHHOMY,
TKAaHUHHOMY Ta OPraHi3MEHHOMY PIBHSX.

« 3uaHHA MopdoJorii, (izionorii Ta KiIacudikamii MIKpoOpraHizaMiB (OakTepii,
BIpYCiB, Tpu0O1B, HAUIPOCTIIIHNX).

« Po3ymiHHS 610XIMIYHUX OCHOB KUTTEIISIIBHOCTI MIKPOOPTaHi3MiB 1 IXHbOI POJIi B
€KOCHCTEMax Ta 010TEXHOJIOTIAX.

Komnemenmmuocmi, siki nepesipsaiomucsi:

* 3nHaHHI pyHAAMEHTAJIBbHHUX 1 CY4YaCHUX KOHIICHIIiH O1010Tii Ta 610XiMii.

*  BMiHHS BUKOPUCTOBYBATH KJIACHUYHI Ta Cy4acCHI METOJU MOJEKYJSPHOI 010JI0Tii,
610x1Mii, MiKpOO10JIOT1i, IMyHOJIOTTII.

* HaBuuku poGoTu B 1abopartopii, MpOBEACHHS MIKPOOIOJOTIYHUX, O10XIMIYHHUX Ta
MOJIEKYJISIPHO-010JIOTTYHUX JOCI1IKEHb.

* BwminHsA aHamizyBaTH Ta IHTEPIPETYBATH PE3yJbTAaTH AOCHIKEHb, OIIHIOBATU
JIOCTOBIPHICTh OTPUMAHUX JIAHUX.

* Buxopucranus 0101H)OpMATHUHUX METO/IB.

llokazamu eéminHs:

« CaMoOCTIiHO TUIaHYBaTHM Ta BUKOHYBAaTH HAyKOBl1 JOCHIIDKEHHS Yy cdepi
610TexXHOJIOT11, MiKpOO10JI0T1i, BIpYCOJIOT1].

« Bomonmitu METOIaMU BUJIJICHHS, KyJbTUBYBaHHS, imenTudikarmii
MIKPOOPTaHI3MiB Ta OI[IHKH iXHBOI 010JIOT1YHOT aKTHBHOCTI.

« BuxopucToByBaTH Cy4acHi MOJIEKYJISIPHO-010JI0TTYHI METOIU aHATi3Y.

dopma (haxoBOTro ICIIUTY — TECTYBAHHSI.

[TinroroBka mporpamu (axoBOro IiCHUTY, PO3poOKa TECTOBHX 3aBIaHb Ta
MPOBEJCHHS ICIUTY 3A1MCHIOETbCA (PaxOBOIO aTeCTalIiHOI0 KoMiciero biomoriyHoro
bakynbrety (raxas Ne 420-18 6io 28.02.2025 p.).



1. 3BMICT ®AXOBOI'O ICIIMTY

MIKPOBIOJIOI'TA

[lonoxeHHss  MIKpoopraHi3miB y  cucremi uBoi  npupoau.  CBiIT
MIKPOOPTaHi3MiB, 3arajibH1 03HaKM Ta pizHOMaHITTA. Cxema 5 napctB 3a Birtekepom.
Eyxkapii, apxei, 6akrepii. Cy4acHi HampsiIMKH CUCTEMATHUKH TPoKapioTiB. [Ipobiemu
CUCTEMAaTUKH OakTepiil. MonekyIsipHO-010JI0T14HI 1 TeHETUYHI METOIU CUCTEMATUKH.
[ToxoKeHHS 1 €BOJTIOLIS MIKPOOPTaHi3MiB.

[Mpuauunu knacudikamnii 6axtepiid. dioreHeTHYHI Ta MTY4YHI Kiacupikarii.
Howmenknarypa. IlpaBuia GionoriyHoi HoMeHKJIaTypu. TakcoHu. lepapxisi TakCOHIB.
BusnaueHHs TOHATTS BUJ, IITaM, KJIOH.

3aranpHa XapakTEpUCTHKa 1 BIIMIHHOCTI OyJOBH KIITHH NPOKAPIOTHUX 1
€yKapiloTHUX MikpoopraHi3MmiB. KiituHHaA cTiHKa Oakrtepiii. Mypein, iioro OymgoBa.
byngoBa KIITMHHOT CTIHKM TpaMIO3UTUBHMX Ta TPaMHETaTHUBHUX OakTepiil.
[IporomnacTu ta cheporiactu, ix orpuMannd. L-dpopmu ta Mikomiazmu. Hykieoin.

Tpu wmogmem opranizamii MemOpanH. OcoOiauBOCTI OyJ0BM TUIa3MaTHYHOI
MeMOpaHu OakTepiid. 3araibHi MOJOXKEHHS OyJ0BM MeMOpaH €yKaplOTUYHUX KJIITHH.
XiMiYHUN CKJIaJ MeMOpaHHUX JIMiAiB. 3arajibHl YSBJICHHS MPO JIMITHUNA CKIIaJ
MeMOpan Oakrtepiii. Dochomimigu. XKupHi kuciotu. PizHOMaHITTS GyHKIIIH
MeMOpaHHuX  JdimigiB.  DI3MKO-XIMI4YHI  BJIACTUBOCTI ~ MEMOpAaHHMX  JIIIIJIIB.
I'omeoB’s3ka amanTaris. [lepekrcHe OKHCIEHHS JiMiAiB. AHTHOKCHIAHTHA CHCTEMa
KIITUH. MexaHi3M i He(pepMEHTaTUBHUX aHTUOKCUIAHTIB. {depMeHTaTHBHA
AHTUOKCHUJaHTHA cucTeMa. MeToiu aHalli3y MeMOpaHHUX JIITIIIB.

bynoBa 1 ¢ynkmii MmemOpanuux OUIKiB. MemOpanHi Oiku Oaktepiid. binkosi
ka"anu (mopinu). ['mrokonpoTeiny.

[TornuHanHg pPEYOBUH KIITHHAMU. TpPAHCHIOPT PEYOBHH KPi3h IUIA3MATHUHY
meMmOpany. IIpocra mudysis. Ilonermena mudysis. AKTUBHUH TpPaHCIOPT.
Tpancnokarist rpyn. Buxin pedoBun 13 kinituHu. KaHanu 1 nepeHOCHUKH. 3araibHi
nosiokeHHs. HeBenwki MOJEKynH, sSKi BUKOPHUCTOBYIOTHCA, SK KaHajid 1 TIOpH.
[ToTenuian-3anexHuii HaTpieBUil KaHas. KanpuieBuii kanasu. [lepeHOCHUKHM KaTiOHIB B
mia3MaTuIHuX MemOpaHax. AT® - 3anexni Hacocu. AT®azu F Fp-tumy. Iumm
MEePEHOCHUKHU. AKTUBHI TPAHCTIOPTHI cuctemMu. baktepiopooncus.

[Tonsitts mpo peuentop. OCHOBHI BHUIM pPELENTOpiB. [HTErpmHU — poamHA
pelenTopiB, SKi 3B’S3YIOThCS 3 KOMIIOHEHTaMHM MO 3a KIITUHHOTO MAaTPHUKCy Ta
Oinkamu axaresii. IlepBuHa BiANOBiABL 1 poauHH penentopiB. G-Ou1ku. OHKOTreHH.
Jlektunau. Knacudikaris saexktuHiB. Cianocnenu@uyHi JIGKTUHU IMaTOT€HHUX
Oaktepiii. bionmoriuna nis OakTepialibHMX JIeKTHHIB. B3aemomis OakrepiaabHUX
JIEKTHHIB 3 KJIITUHAMU €yKapioT.

JlxryTuku. Ix posramrysaHns, QYHKIi Ta TOHKA CTPYKTypa. Pyxnusicth. Pyx
OakTepiadbHOI KIITHHH. XEMOTaKcHC, (OTOTaKCUC, Mar”itTorakcuc. Peuenropu
OakTepiii, K1 BIAMOBIAIOThH 32 XEMOTAKCHC.

Hudepentmiarisa 1 mopdorenes y mikpoopranizmis. Ex3o- 1 enmgocnopu. bynosa
eggocrnop. CnopoytBopeHHs. O3Haku cHop, iX BUTpHUBaNICTh. byjoBa cmopu.



PesuctenTHicThs ennmocnop. bakrtepii, 1o yTBOPIOIOTH eHAOCHopd. [Him dopmu
MTOKOIO: ITUCTH 1 MIKCOCITOPH.

3aKOHOMIPHOCTI pocTy OakTepianpHOi momyssiii. [ToBepxHeBe Ta riamOUHHE
KynbTuBYyBaHHs. [lepionnuHe Ta Oe3nepepBHe KyJabTHBYBaHHsS. KpuBa pocty
MEepIOIUYHOT KYJIbTYpH, OCOOIMBOCTI OKpeMux ¢a3. IIBuAKICTE pocTy Ta Hac
renepanii. [uaykcis. HemepepBHa kymnbTypa. XemocTaT 1 TypOimoctaT. Meroau
BH3HAYEHHS YMCIIa 1 6ioMacu OaKTepii.

MikpoopraHi3Mu 1 (paKkTopyu 30BHIIIHBOIO CEpeloBUINA. BrimB ¢Qi3UYHHX 1
XiMIYHMX (haKTOpIB Ha PICT 1 MOIIUPEHHS MIKpOOpraHizMiB. Pict mikpoopraHizMmiB
3QJIEKHO BIJ] TEMIIEpaTypH, KOHIIEHTpallli po3uumHeHux coiei, pH cepenosuiia,
KHCHIO. MeTOoIu cTeputizallii Ta KOHCEpBallii.

Tunu KUBJICHHS MPOKAPIOTIB 3a JDKEpelaMH €Heprii, BYIJICH0, JOHOPAMH
BoAHIO (enekTpoHiB). KoncepBauis eneprii. AT® 1 1HImII BHCOKO €HEpPreTHYHI
cionyku. Ilpomecu cunTesy AT®. EnexTpoHTpaHCHOPTHI CHCTEMH 1 iX CKJa.
Oco0nMBOCTI €NEeKTPOH-TPAHCIIOPTHUX CHCTEM PI3HUX MikpooprasizmiB. Ilorpebu
MIKpPOOPraHi3MiB y TOXMBHUX pPEUYOBHHAX (MAaKpO- 1 MIKPOEIEMEHTH, (PaKTopu
pocty). TUnu >KUBUIBHUX CEPEIOBUILL.

Tunu Oponinns. Perenepanis AT® npu OpoainHi. CnupTtoBe OpOIIHHS.
®dopmu OpominHg 3a Heitbeprom. YTBOpeHHs eTaHONY ApiKIKaMH. BilHOIEHHS
JPUKIDKIB 10 KUCHIO. Y TBOPCHHSI €TaHONy OakTtepisiMu. MosouHOKHCIIEe OpoOJIiHHS.
XapakTepucTuKa MOJOYHOKUCTUX Oakrepiid. ['oMo- Ta rerepodepMeHTaTUBHE
MOJIOUHOKHCIIEe OpoxainHsa. bpominns, sike 3aificHroeThes Bifidobacterium bifidum.
3acTocyBaHHA APLKIKIB 1 MOJOYHOKHUCIMX OakTepid y XapyoBiii O10TE€XHOJIOTII.
[IponionoBokucie OpoiHHI. MeTadomi3M MpeACTaBHUKIB poay Propionibacterium.
Metunmanonin — KoA mosx. Axpinonin — KoA nusax. MyparmHokucie OpoiiHHSL.
[Ipogykt  OpoxminHa Ta  MetabomiyHi 1uiaxd. OcoOnuBOCTI  OpoJiHHS,
3niiicHioBaHoro E. coli. OcobnuBocti OponinHs Enterobacter aerogenes. Y TBOPEHHS
arieToHy. MacnsHoKucie 1 aneToHo - OyTtwioBe OpoxinHsa. Kmoctpiaii, 6ioximis 1
OPOJIYKTU iX OpOIiHHSA. YTBOPEHHS MAacisiHOl KUCIOTH. ['oMoaneraTtHe OpOJiHHS.
CO; 5K ak1enTop BOJIHIO.

AHnaepoOHe nauxanHs. J[lenitpudikamisa. AcuUMUISIIHHA Ta JUCUMUISIINHA
HITpaTpeAyKIlis. 3HaUCHHS ACHITPUDIKYIOUNX OaKTEepiid B IPUPO/II.

BinnoBnenHnsa cynbdary A0 CIpKOBOAHIO. ACHMIISIINHA Ta AUCUMUISAIIIHA
cynbdarpenykuig. Cynbdarpeaykyrodi OakTepii Ta iX 3HaY€HHS B PUPO/IL.

YTBOpeHHS METaHy MpHU BITHOBJICHHI KapOoHaTy. bioxXimisi yTBOpEHHSI METaHy
Ta onepxkaHHs eHeprii. bioximis acumursinii CO,. MeTtaHyTBOpIOBaJIbHI OakTepii Ta
iX IpaKTUYHE BUKOPUCTAHHS.

YTBOpeHHs aierary Tpu BiIHOBIEHHI KapOonaty. KapOonaTHe nuMxaHHS.
YTBOpeHHs CyKUMHATy NpH BigHOBIEHHI (ymapary. BigHnosnenns iHoiB Fe (III) mo
Fe (II). HenoBHe OKHCHEHHS. YTBOpPEHHS OIITOBOi KHUCIOTH. YTBOPEHHS I1HIIUX
OpraHiuYHUX KUCIIOT. Y TBOPEHHS aMiHOKHUCIIOT OaKTepisiMu.

OKHUCHEHHsI HEOPraHiYHMX CHOJYK. XeMomToTpodis. XeMoiToTpodHi
Oakrepii. Hirpudikamisa. Hitpudikyroui Oaxtepii. Bimnomenns HAJ| nuisixom



3BOPOTHBOTO TPAHCIOPTY €JIEKTPOHIB. OKUCHEHHS BIJHOBJICHUX CIIOJYK CIPKH.
TionoBi Ta cipkoOakrepii. XemomToTpou SK OCHOBa OE3CBITIIOBUX EKOCHCTEM.
OKUCHEHHsI IBOBAJICHTHOTIO 3ai3a. bloTeXHOJIOT1sl BUITYKYBaHHS METAIIB 3 PY/I.

HaiiBaxnmuBimii MmIISXW  aCUMUIALIT  MOJIEKYJISIPHOTO a30Ty. A30TdiKCcyroui
MIKpoopranizMu. B3aeMoBigHOCMHM OyibO04YKOBUX OakTepiid 1 00OOBHX POCIHH.
dikcaris  MOJEKYJISIPHOTO  a30Ty CHUMOIOTMYHUMH 1 BUIBHO  ICHYIOUHMH
azoTdikcyrounmMu OaktepismMu. bioximis 1 reHetnka aszordikcanii. Bukopucranus
a30T(ikcyrounx O0akTepid B CUIbCHKOTOCTIONAPCHKIA 010TEXHOJIOTTI].

Posman mpupoanux pedoBuH. Llemtonosza. Po3nag mentono3u B aHaepoOHUX
ymoBax. Po3mag memrono3um B aepoOHMX ymoBax. Kcwmman. Mertaboiizm KpuiiaHy
MmikpoopranizmMamu. Kpoxmanp Ta iHmi rmokanu. ®Docdoponis. Tigpomis. [Hum
NUIAXK PO3MaAy KpoXmano Ta TitokaHiB. dpykranu. [lektunn, arap, XiTHH, JITHIH.
Mnsaxu meTabodi3My CKIAIHUX TnojicaxapuaiB. binku. Merabonism  OUIKIB
MikpoopradizMamu. ['iapoaiTuune ne3aminyBaHHs. MeTa0omi3M BYTJI€BOHIB.

®ortocunre3 'y mpokapior. IlirMeHTH  (QOTOCHMHTETHYHOrO  amapary.
PiznomaniTH1 xiopodinu. bakrepioxnopodinu. Kaporunoinu. Perymsmis cunte3y
mirmeHTiB. IlepBunHi mponecu  (porocuHTE3y. MexaHI3MH ~ OKCUTEHHOTO 1
AHOKCUT€HHOr0 (pOTOCHMHTE3Y. BUKOpHCTaHHS CBITJIOBOI €HEPrii rano0aKkTepIsIMH.

['enom mnpoxapior. bakrepiampHa xpomocoma. [lo3axpoMOCOMHI TeHETHYHI1
enemenTn. [-I[-ocHoBHM, ix BimcoTkoBuii ckman. OmnepoHHa  oOprasizaiis
OakTepiabHOr0 TeHOMY. MOJeKyJapHI MeXaHi3MU poOOTH orepoHiB. Mopenb
onepoHa JKako6a 1 Mono. OmepoHu, 0O IHAYKYIOTbCA. JIaKTO3HUN OMEpOH.
[lozutuBHa perynsuid. Kontposs pobotn. OmnepoHw, MmO PENpecyrOThCS.
TpunrodanoBuii omnepon. HeraruBHa peryssimis. 3acTOCyBaHHS TIO3UTHUBHOI 1
HETaTHBHOI peryJisiiii poOOTH OmepoHiB B 010TEXHOJIOTI].

[lepenaua o3Hak 1 pekoMOlHallifHA MIHJIMBICTE Yy Mpokapior. MexaHi3mMu
reHeTu4Hoi pexkoMOiHanii. CrocoOu mepenadi reHeTUuyHOi iHdopmalli y Oakrepiid.
Perumikanis y 6akrepiit. 3B's130k moniny kimitud 1 perwtikanii JJHK. Curnan mogarky
perutikanii. @epMeHTH, 110 NPUWMAIOTh y4acTh y (OpMyBaHHI BWJIKM peIUIIKAIlii.
JHK-nomimepasu. Curma-daxropu. Perntikaiis 3a ©-TuioM; 3a THIOM KiJbIis, IO
KOTUThCA. DOpMyBaHHS KaTeHaHIB Ta KOHKaTreMepiB. Perumikamis JaHLiory, 0o
Jiaupye Ta, o Bigcrae. @opmyBanHsa GpparmeHTiB Okazaxi.

Kown’toramis, Tpancnykmis. Tpauchopmaris. [lmasmigu. Tumm mmasmim, ix
OlosioriyHe 3HaueHHs. bynoBa mnasmin. Knacudikaiis 3a geHOTUIIIUYHOIO 03HAKOIO
(F-mazmigm, Col-masmigun, R-mmasmiam).

Myrauiithuii nponec y Oaktepiil. KibKiCHI NMOKa3HMKM MyTauliid (4acrtora
MyTallii, 9JacTtoTa MyTallii Ha NOAUT KIITHHH). DakTopw, N0 BIUIMBAIOTH Ha
MmyTariitaui nporec. «Kpusi BimkuBanHs». CTaHmapTuzailis yMoB qociiny. Myraiii,
CIPUYMHEHI Y ®-onpomMiHEHHSIM, N-metun-N’-HiTpo-N-HITPO30TryaHiIMHOM.
MonekynapHi MeXaHi3Md i  IUX MyTareHiB. 3acTOCYBaHHS MYTarcHiB B
OloTexHoJorii. AfanraniiiHa BIANOBIAb OaKTepii Ha BIJIUB PEYOBHH, 110 AJIKIIIOIOTh.
[Tpunnmn po6otu Ada-peryony.



['eHeTnyH1 TmporiecH, WO 3a0e3MeuyloTh CTallIBHICTH TEHOMY OakTepiil.
PermmikatuBHa  penapamis.  [loctpermikatmBHa — pemapamis.  SOS-penapartis.
Monekynu, saxi 3amyckaioTh SOS-penaparito. I[lpsma peakTuBaliisi MONIKOIKEHOT
monekynu JIHK. CsitnoBa pemnaparisa. TemHoBa pemaparis. PexomOiHariiina
penapanis. Cuctemu pectpukilii-Mmogudikaiiss. bynoBa, 3HaueHHS, OCOOIMBOCTI
pobotu. IlopiBHsHHS cucteM pecTtpukiii-moaudikaii pizaux tumiB. CRISPR-Cas
iMyHITET OakTepiit. @opMyBaHHS CTIHKOCTI A0 OakTepiodariB. MexaHi3MH BIAMOBII
Oakrtepiit Ha cTpec. CtpecoBi paktopu s Oaktepiit. CtpecoBi Ouku. ['eHeTHUHMI
KOHTPOJIb CUHTE3Yy OLIKIB cTpecy Yy Escherichia coli. Pi3Hi kj1acu CTpecOBUX OUIKIB y
Bacillus subtilis. BinMiHHOCT1 B 1X reHeTMYHOMY KOHTpOJi. Bignosiap Oaktepiit Ha
3HIDKEHHSI TEMIEpaTypy 1 rojioayBaHHS. MOJEKyISpHO-TEHETHYHI MEXaHi3MHU IUX
nporneciB. Kon’roramisi y 6akrtepiii Ta KapTyBaHHS TeHIB. TpaHCMICUBHI IUIa3MiIH.
MonekynapHO-reHeTUYH1 MexaHi3Mu KoH toraiii. F-, F+, Hfr- kimitunu. KapryBanns:
BU3HAYEHHs, Tpynu MeToliB ((di3uyHe Ta TEeHEeTUYHE KapTyBaHHs). Meroa
nepepuBaHHs KOH foramii. Meron mokainisailii TeHiB MO TPaJieHTy iX YCHaAKyBaHHS Yy
pexkoMOiHaHTIB. MeToj BU3HAYEHHS YacTOTH PEKOMOIHAIlT MK XPOMOCOMHHUMH
TeHaMHU.

XapakTepucTuka MIKpoOIOTH MPICHUX 1 MOPCHKUX BOAOWM. 3aKOHOMIPHOCTI
PO3IOBCIO/KEHHSI MIKpOOpPraHi3MiB y BojoiMax. MikpoopranismMu sk (HakTop
3a0pyIHEHHSI HAaBKOJIMIITHBOTO cepenoBuia. CaHITapHO-TIOKA30B1 MIKPOOPTaHi3MHU.
Mikpo010JIOT1UHI TMOKa3HUKH SKOCTI MPUPOJHOTO CEpPEelOBHILA Ta METOAM IX
BU3HAYCHHs. 3a0pyaHeHHs BojoiM. XiMiyHE Ta MIKpoOiojoriuHe 3a0pymHEHHS.
CaniTapHO-MI1KpOO10J0T1YH1 MTOKA3HUKHU Ta MIKpOOPTraH13MHU-1HAUKATOPU
CaHITapHOTO CTaHy BOAM.

Tunu B3aemonli MiKpoopraHi3miB 3 iHIMMMH opraHizMamu. CuMOIOTHYHI
B3a€MOBIIHOCUHA MK MIKPOOpraHi3MaMyd Ta IHIIMMU oOpraHismMamMu. QOyHKIIi
cuM0Oio3y. Ilpuknamu. AHTaroHism. AHTHOIOTHMKM. Krnacudikariis aHTHOIOTHKIB.
OCHOBHI TpynH MIKpOOPTaHi3MiB-IIPOAYLEHTIB aHTUO10TUKIB. Poib aHTHOIOTHKIB B
KUTTENSUIBHOCTI  OpPraHi3MiB, M0 iX YTBOPIOIOTh. CHHTETHYHI aHTHUMIKpPOOHI
npenapatd. MexaHi3Mu i aHTUMIKpOOHHMX 3ac00iB, crekTp Aii. BigmMiHHOCTI Mix
aHTUOIOTHUKAaMU Ta IHIIMUMH METadoJiTaMU 3 AHTUMIKPOOHUMHU BIIACTUBOCTAMM
(OpraHiYHUMHM KHCJIOTaMH, CIUpPTaMu). MeXaHi13MH PE3UCTEHTHOCTI MIKpOOPTraHi3MiB
70 aHTUOIOTHKIB Ta CHMHTETHYHHMX aHTHUMIKpOOHHMX mpemapartiB. lllnsaxu momomanHs
PE3UCTEHTHOCTI MIKPOOPTraHi3MiB 10 aHTUO10THKIB.

Hopmanbna MikpoOioTa TOJAUHHA. XapaKTePUCTUKA HOPMAIbHOI MIKPOOIOTH
TiJa JIIOAUHHU Ta ii pojb. OCHOBHI NPEICTaBHUKM IUTYHKOBO-KHUIIKOBOI'O TPAkKTy,
pPOTOBOi TOPOXKHUHH, YPOTCHITAIBHUX OpraHiB, IIKIPH, AUXATbHUX MUISXIB.
Hucb6axrepios3u. [IpobioTrku, mpedioTUKH, CHHOIOTHKHY.

[Tarorenni mikpoopraHizMu. OCHOBHI MOHATTSA NMpO 30yAHMKIB 1H(QEKIIHHUX
3aXBOPIOBAaHb (IATOTE€HHICTh, BIPYJIEHTHICTh MIKPOOPTaHi3MiB, 1H(EKIIHHUHN MpoIIec,
JoKepeno 1H(ekIil, nUIxXy nepenadi 30y JHuKIB iH(ekii). dakTopu maToreHHOCTI:
aJres3is Ta KOJIOHI3aIllsd, 1HBa3UBHICTh, TOKCUT€HHICTD, CTIMKICTD IO J1i 3aXMCHUX CHJI
Makpoopra"iaMmy. MexaHi3mMu 1HBa3li. Ek30- 1 €HIOTOKCHHM MIKpOOPTraHi3MiB.



MexaHi3MH PE3UCTEHTHOCTI JI0 3aXUCHHUX CUJI MakpoopraHizMy. [IpaBuna canitapii 1
TIiT1€HN.

O3Hakn Ta BIACTUBOCTI 30yAHUKIB 1HQEKIIHHUX 3aXBOPIOBaHb, IO
BUKOPUCTOBYIOTh JJis 1eHTU(IKalli OakTepid. MeToau M1arHOCTUKHU 1H(EKIIHHUX
3aXBOPIOBaHb  (MIKPOCKOINYHI,  OaKTepioJoriyHi,  CepoJIOTiyHi,  O10JIOT1YHI,
MOJICKYJIIPHO-TEHETHYHI Ta  allepriuHi mpodw  TOmIO). 3arajdbHUN  ITUTaH
XapaKTEPUCTHKU KOKHOTO 30y THUKA.

XapakTepucTtuka OakTepii - 30yIHHUKIB BEHEPUYHHUX  3aXBOPIOBAHb.
XapakTtepucTuka OakTepiil - 30yJHUKIB KHIIKOBHX I1H(EKIINA Ta iX AlarHOCTHKA.
Xapaktepuctuka OakTepiil - 30yTHUKIB 1HQEKLIH BEPXHIX AUXATbHUX HUISIXIB Ta 1X
JiarHOCTHKa. XapakTepucThka 30yJAHUKIB TpPaHCMICHMBHUX 1HGeEKHIid Ta iX
JIarHOCTHKa. XapaKTepucThka 30yIHUKIB IH(QEKUIMHUX 3aXBOPIOBAHb 30BHILIHIX
MTOKPHBIB.

['pamueratuBHi aepoOHI manuuku 1 Koku. IlpencraBHuku poxiB Bordetella,
Brucella, Francisella, Legionella, Neisseria, Pseudomonas — 30y THUKU 3aXBOPIOBaHb
JIOMUHU. 3arajbHa XapaKTEPUCTHKAa Ta OCOOJUBOCTI JaHUX MIKPOOPTraHi3MiB.
3arajgpHa XapaKTepUCTUKA Ta OCOOJMBOCTI MIKPOOPraHi3MiB, IO HaJleXaTb 0
OCHOBHUX POJIIB poauH Enterobacteriaceae ta Vibrionaceae. Puxercii Ta xnamimii —
BHYTPIINIHBOKIIITUHHI  30yJHUKW 3aXxBOpioBaHb. (OCHOBHI OCOOJMBOCTI JaHUX
MiKpoopraHi3miB. MikoriazmMu — 0akTepii 30y AHUKM 3aXBOPIOBaHb JIOJUHU, 110 HE
MaloTh KJIITHHHOI CTIHKH: crielM(}iuHI PUCH.

['pammosuTrBHI KOKU ponuHu Micrococcaceae, iX poilb Y BAHUKHECHHI THIHHO-
CEeNTUYHMUX 3alajieHb Ta eTIoJIOTli CKapJaTWHU, peBMaTU4yHOI 1HQeEKIi Ta
riioMepysioHedputy. ['paMIo3UTHBHI CHOPOYTBOPIOIOYI Ta HECHOPOYTBOPIOIOUI
NalUMYKM Ta iX posib y mnartosorii moaunu (Bacillus anthracis, Clostridium
perfringens, C. novyi, C. histoyiticum, C. tetani, C. botulinum, Listeria
monocytogenes, Corynebacterium diphteriae. MikoOakTepii: OCHOBHI qu(depeHITiHHO-
JT1arHOCTUYH1 MOP(OJIOTIYHI Ta POCTOBI XapaKTEPUCTUKHU AaHUX OakTepii. [laTorenHni
Ta aTUIOBI NPEACTaBHUKU poauHu Mycobacteriaceae. 30yqHUK TyOEpKyIbO3y —
Mycobacterium tuberculosis. 30ynaux nipokasu — M. leprae.

biomoriuna xapakrepucTtuka TpuOIiB — 30yIHUKIB 3axXBOPIOBaHb JIIOJAWHHU.
OcobmuBocTi OymoBU TpUOHOI KIIITHHU, SKI OOYMOBJICHI MapasUTUYHHM CIIOCOOOM
KUTTA. XIMIYHUHN CKJIaJ KJIITUHHOT O00JIOHKH, IMIMEHTH, 3aMacHi pe4yoBUHU. byoBa
MILIETII0 Y HIKYMX Ta BUIIUX TpubiB. Buno3minu minenito. BereratuBHe, HecTaTeBe
1 cTareBe PO3MHOXKEHHS Y HW)KYMX Ta BUIIUMX rpuOiB. OCHOBHI BaplaHTU IUKJIIB
BinTBopeHHs. [lapasutusm cepen rpubiB. IlpucrocyBannsa 10 napasutusmy. Brmus
AHTPOIIOTEHHOTO0 YWHHHWKA Ha TONIMPEHHsS TpuOiB-miapa3uTiB jroauHu. [laTorenHi
npeAcTaBHUKY KiaciB XurpinioMinetu (Chytridiomycetes), Oowminetu (Oomycetes).
3urominietn  (Zygomycetes),  Ackominetn  (Ascomycetes),  bazumioMineTu
(Basidiomycetes), Knac eiitepomiueru (Deuteromycete), 3aXBOPIOBaHHS, 110 HUMHU
BUKJIMKAIOTHCS 1 METOU OOPOTHOU 3 HUMH.

3aranpHa XapaKTepUCTUKA JOMEHY Archaea. Binkputta apxeit. Monexynu-
xpoHomeTpu. pPHK sk eBosmomiitHuii xponomerp. Mopdosorist apXedHUX KIIITHH.



XimiyHa OyJI0Ba KIITHHHUX CTIHOK Ta S-mapiB. OCOOIMBOCTI apxeHHUX MeMOpaH.
bynoBa memOpannnx mimigiB. [{utonnasmaruuni BraoueHHs. Pubocomu. bynosa ta
BJIACTUBOCTI JDKTYTHKIB. ['eHOM. AmapaTu TpaHCIHSLIl Ta TPaHCKPUILI y apXxei.
TpancnozabenbHi reHeTnuHi eneMeHTH. Ilmasmimu. Bipycu. IlepeHoc reHis.
MouekyJipH1 anepoHu. Y HIKaJIbHI (PEPMEHTH apXeil.

[IpakTUyHe 3aCTOCYBaHHS apXel Ta X MOKJIMBUU 3B 30K 13 3aXBOPIOBAHHIMU
moguuu. [lponecunr wminepami. IligBumenas nHadToBimmadi. Jecynbdypusaris
BUXJIONMHUX ra3iB. OTpuMaHHA Oiorasy 3 BIAHOBIIIOBAaHUX CyOCTpaTiB. ApXeiiHi
eKCTpEMO3UMHU. 3ajZadi Ta TMEpPCIEeKTUBU MPAKTUYHOTO BUKOPUCTAHHS apXei.
[ToTenuiiiHa MaTOTEHHICTH apXeil Ta acoliallis 3 3aXBOPIOBAHHSIMU JIIOINHU.

[lapctBa  kynapTHBOBaHMX  apxeil  (Euryarchaeota,  Crenarchaeota,
Thaumarchaeota, Aigarchaeota), ix 3araJilbHa XapaKTEPHUCTHUKA, EKOJOTis Ta
MetabonisM. HekyneTuBoBaHi apxei wmapctB Aenigmarchaeota, Korarchaeota,
Geoarchaeota, Bathyarchaeota, Nanohaloarchaeota, Lokiarchaeota, Nanoarchaeota,
Parvarchaeota, Diapherotrites. IIlpodieMu cucteMaTUKH apXeil.

BIPYCOJIOI'TA

Knacudikauig BipyciB. Knacugikanis 3a Tunmamu opraHizmy xassiiHa (Bipycu
OakTtepiii, TpubiB, pociuH Ta TBapuH). Knacudikarlis 3a o3HaKamMu IMaToreHesy Ta
TUTIaM yPaKEeHb opranizmy moauHu. Oco0numBO HeOe3mewyHi BIpycHI 1HGEKII.
[Tpunnunu 6ionoriyHoi knacudikarii. HomeHnknatypa BipyciB.

bionoriyuna xapakTepucTHKa BipoimiB Ta TmpioHiB. CTpyKTypHa Ta
(yHKLIOHATbHA XapaKTEPUCTUKA BIpOiliB. 3arajbHl PUCH CTPYKTYpHU Ta XIMIYHOIO
CKJIaJly BIpYCIB. XapakTepHi i BIPYyCiB O3HAaKWM JKMBHUX OpraHi3miB Ta
HEOPTaHIYHUX CTPYKTYp. XapaKTepUCTUKa BIPOIAHUX 3aXBOPIOBAaHb POCIHUH Ta
monunan. CKIIaJl Ta CTPYKTypa HYyKJIETHOBUX KUCJIOT BipoiaiB. Perutikaltist BipoifiB.

IIpionn, ix OiosoriyHi Ta (HI3UKO-XIMIYHI BIIACTHBOCTI. XapaKTEepHUCTHUKA
OCHOBHHMX KJIIHIYHUX Ta NAaTOMOP(OJIOTIYHUX O3HAK 3aXBOPIOBaHb: CKPEMNw,
ry0OuacToi ennedanomnarii, Kypy, 3axsoproBanust Kpeitndennpaa-Akobda. [loxomkenns
(MexaHI3MW BHHHMKHEHHS) Ta MEXaHI3MH mepenadi 1HGEKIIHHUX TpiOH-TIPOTEiiB.
Meroau 3HEmKOKEHHS mpioHiB. JIabopatopHa Ta KiIiHIYHA IaTrHOCTHKA MPIOHOBUX
1H( K.

Mopdonoris Ta reHetuka BipyciB. bynoBa Ta MopQoJorist BIpyCHOI YacTKH.
CtpykTypHa Ta XiMiyHa oprasizaiisi BipyciB. OCHOBHI pUCH BIAMIHHOCTI IpO- Ta
eyKapioTiB BiJl BipyciB. CTpykTypa reHoMiB. by/10Ba 000JI0HOK (KarcuaiB) BipycCiB Ta
KJIITUHHUX opradi3MiB. [lopiBHANbHA XapakTepucTuka (QyHKIINA (epMEHTIB BIpyCiB
Ta KIITUH. 3arajibHa XapaKTepUCTUKA TE€HOMIB BIPYCiB, MpO- Ta €yKaplOTHUX
opraizaMmiB. Tumm cuMeTpii BIpyCHUX 000JIOHOK. Bipycu 3 chHipalbHOO
(MaIMYKOBUTHOIO) 0O0JIOHKOI0, 1KOcaeApruyHi (KyOi4H1) BipycH, BIPYCH 31 3MIIIAHOIO
CTpyKTyporo KarcumiB. Cynepkancuani OOOJIOHKM Ta MEXaHI3MH iX YTBOPEHHS.
Mopdomorist 6akTepiodaris.

BipycHi renomu. BapiaHTu CTpyKTypu Ta HYKICOTHJIHOTO CKJIaJy TE€HOMIB
BipyciB. JIHK ta PHK-BwmicHi Bipycu Ta 6aktepiodaru. MetunyBanns Bipycanx JJTHK
AK 3aci0 3amoOiraHHS TOMIKO/HKCHHIO KIITUHHUMU Hykieazamu. OnHO- Ta



JIBOJIQHITIOTOB1 T€HOMHM; T€HOMHM IIiIbHI Ta (pparmMeHtoBaHl. Posmonin ¢parMeHTiB
BIpYyCIB TI0 OKpeMHX Karicujaax. Bipycu-catemitu. Perymsiis excrnpecii reHOMiB
BipyciB. ['enu-TpancaktuBaropu. Oprasizailisi TeHOMIB Ha MPUKIIAJIl TEHOMIB BIpyCiB
renaTuty A, rpuiy, BipyciB imyHomedinuty mrogunu (BIJI) Ta BipyciB reprecy.
Oco6muBocTI perutikaiiii BipycHoro reHoMmy. OcoOIuBOCTI perutikaliii BipyciB i (aris.
Hukniyai nepMmyTanii — BUHUKHEHHS, 3HAUYEHHS JJIs Bipycy/dary, BUKOPUCTaHHS B
010TEeXHOJIOT1].

MouekyiisipHa T€HETHKa MOMIPHHUX Ta BipyJeHTHuX Qaris. Jlizorenisa. Jlizuc.
MexaHizMu BUOOpY cTparerii po3BUTKY. ['eHeTHYHI BIIMIHHOCTI TOMIPHUX Ta
BipylieHTHUX ¢ariB. BcraHoBieHHs cTaHy mnpodara. MoseKyIsapHI MeXaHI3MH
iHaykuii  opodaris.  Ilpomec QaroBoi ni3oreHHoi KoHBepcii. Bu3zHaueHHs.
OcobnuBocTi mpoTtikaHHsA. ['eHeTnuHi nerepmiHaHTH. MopoHoBi renu. [lepeHoc Ta
BapiaHT pO3TallyBaHHS B MpodaroBux eiemMeHTtax. OCTpOBU MATOTCHHOCTI. YYacTb
npodarie B ix ¢dopmyBaHHi. DOpMyBaHHS MATOI€HHOCTI Y EHTEPOTOKCUTCHHUX
mramiB E. coli Ta Vibrio cholerae. ABronomHi renetnuHi enxementd (AI'E). Kmacu
AT'E. Tpancno3onu. [HcepuiitHi enemenTu. ['eHeTnuHi kacetn. PeTpoTrpaHcno3oHu.
Mexanizmu Ttpancnosuiii AI'E. 3actocyBanns AI'E B Oiorexnosorii. Bektopu.
[aribyBaHHs KIITUHHOT TpaHCKpuIii. MexaHi3MH MIATPUMKH BHCOKOTO pPiBHS
TPaHCKPUILIi BIpyCHUX YacTOK: nmakyBaHHs BipycHoi PHK-nonimepasu, aktuaropa
TPAHCKPUIIlli, BUKOPUCTAHHS EHXAHCEPHOTO OUIKy, aKTHBAIlis Ti3HIX BIPYCHUX
T'EHIB.

BipycHi 611k, BipycHi 611K CTpYKTYpHI Ta HECTPYKTYpHi. DYHKIIIT BIpyCHUX
OuIkiB (cTalumizyroua, 3axWCHa, peuentopHa, ¢epmentatuBHa). Ckiag OUIKIB
KalcHUJliB Ta CYNEpPKalCUIHUX OOO0JIOHOK. MexaHi3MU yTBOPEHHs Ta pOJib
IIiKONpOTeiNiB BipyciB. Bilku BipyciB, HOB’A3aHi 3 HYKJIETHOBUMH KMCIOTaMH. Ix
poib y 30epekeHHI KoH(opmallii Ta 3HAYEHHS TPH TPAHCKPUIIIII HYKICIHOBUX
KHUCIIOT BipycCiB. XIMIYHHMM CKJIaJ Ta CTPYKTypHa OpraHizailis OUIKIB sK QakrTop
NpOTUAIT MpoTea3aM KITHHHU-Tocnoaaps. depMeHTaTHBHA aHTUTEHHA Ta PEIENTOPHA
aKTUBHICTH OUIKIB BipyciB. JIiniau moiiaMiHK Ta 10HU METANIB y CKJIaJll BIPYCIB.

®dakTopH, 1O BU3HAYAIOTHh MOMYJSLIAHY CTPYKTYypy BipyciB DeHOTHUNIYHI
nposiBM MyTaulii y BipyciB. JIxepena ¢opmyBaHHS Ta TOMOBHEHHS T€HO(OHIY
BIpyCHUX momyssiuid: Myramii, pexomOiHalii, BKJIIOYEHHS Yy BIPYCHHN T'€HOM
TeHETUYHOI'0 MaTepiainy KIITHHU - TOCMOAaps, MOTIK reHiB. MexaHi3Mu MyTaliiiHoi
MIHJIUBOCT1 BIPYCIB MiJ BIUIMBOM (I3UYHUX Ta XIMIYHHMX (HaKTOPIiB, MOMHJIOK Yy
poboTi BipycHHMX ToiiMepa3. Poib cuCTeM KIITHHHOI penapaiili y MyTamiiHin
MIHJIMBOCT1 BIPYyCiB. XapakTep reHeTHYHUX B3aeMOIi MK Bipycamu KoomepaTusHi
B3aeMO/I1i, ()eHOTHMNOBE 3MillyBaHHS Ta ()EHOTUINIOBE MacKyBaHHA. [HTepdepeHiis
BIpYCiB: TOMOJIOTIYHA Ta TeTepoJioTiuHa. ['Opu30HTANBHUIN “TOTIK T€HIB” K (PakTop
€BOJTIOIIIT BIpyCiB.

CriiiKicTh BipyCiB mMO3a KIITHHOIO. 3acoOu crepwmizaiii (xiMiuHl 3aco0u, -
OTMPOMIHEHHS, aBTOKJIABYBaHHS Ta CyXO0)KapoBa CTEpWIIi3aiis) Ta o0e33apakeHHS
BIpyC-BMIlIyIOunX mMatepiaiiB. [IpaBuna poOOTH 3 Bipyc-BMILyIOUMMH MaTepilalaMu
Ta XUBUMH Bipycamu. PoOoTa 3 mabopaTOpHHMMHM TBapUHaMu Ta KIITUHHUMH
KyJabTypaMu. BruivB, yMOBM Ta MeXaHI3MHU Jii yJIbTpadioJeTOBOTO ONPOMIHEHHS..
Metoau pOMUCIOBOTO Ta TOOYTOBOr0 00€33apa)KeHHsI TUTHO1 BOJIH.



Penponyxkiiist BipyciB. 3arajibHi 3aKOHOMIPHOCTI PO3MHOXEHHS BipyciB. Tumnu
B3a€EMOJIIl BIPYCIB Ta KJIITHH: IHTETpallfHUN Ta NPOAYKTUBHUM THMIHU. SIBUIIE
mizorenii. CnernudivyHa Ta 3arajbHa TPAaHCAYKIliA. MexaHi3Mu TpaHcaykiii. SBure
TPAHCAYKIIIT IK OCHOBA T€HHO-1HKEHEPHUX TEXHOJOT1i. DdaroBa KOHBEPCIs.

Etanu B3aemonii Bipycy Ta kiniTuHU. AncopOiiis. Mexanismu Ta eramnu. Ponb
¢i13uaHnx Ta 6ionoriyHuX (akTopiB y agcopoOiii. CTpykTypa KIITHHHUAX PEIENTOPIB.
Crtpyktypa Ta ponb BipycHUX peuentopiB. [IpoHMKHEHHS BipyCiB y KIITHHY.
MexaHi3MH €HAOLUUTAPHOTO MIHOIUTO3Y, MPOHUKHEHHS BIPYCY UUIAXOM 3IUTTS
MeMOpaH, aKTUBHE MPOHUKHEHHSI BIPYCHOI HYKJIETHOBOI KMCIIOTH (Ha Moaen T-¢aris
KHIIIKOBO1 MAJTUYKH ), POJIb KIITUHHUX TJIa3MOJIECM Y TPAHCIIOPTI BIpYCHUX YacCTOK.

MexaH13MH TPOHUKHEHHS BIPYCIB Y KJIITUHU POCIMHHUX OpPraHi3MiB. Y4acTh
BIpYC-KOJIOBAaHUX MPOTEa3 Ta MpoTeas KIITUHU-rocnofaps. CUHTE3 KIITUHOIO BipycC-
crienudiyaux Moisieky. [Iporeoniz BipyCHHX MOMIMPOTEiAiB. MexaHi3Mu peryJsiii
KJIITUHHUX CHHTE31B 3a ydacTio BipyciB. Perymsmis tpanckpumiii. TpaHcKpuriis
renomiB PHK- Ta JIHK-Bwmimyrouux BipyciB. binku-tpancaktuBaTopu. Perymnsiis
TPaHCIISIIII. Moaudikaiii BIPYC-KOJIOBAaHUX O1JIKIB (TTTMKO3WITIOBAHHS,
aleTUIIOBaHHS, (OoCPOPUITIOBAHHS, IPOTEOIII3 Ta 1H.). DOopMyBaHHS 3pUIUX BIPYCHUX
YaCTOK Ta BUX1J BipycCy 3 KJIiTuH. JliMiTytoui daktopu y 300pIi BipyciB. MexaHi3Mu
CKJIaJIaHHS BIPYCIB Ta OJATaHHS CyNEpKarCHIHOT 0OOJOHKH.

3aranbpHi 0ocoOaMBOCTI BipycHHX iH(pekIiil. B3aemonis BipyciB Ta BuAOBa
cnenu@IvHICTh B3a€EMOJII BIpYyCiB 3 YYTJIMBHUMH KiIiTHHamu. bynoBa penentopis
BIPYCHMX YaCTOK Ta KJITHUH Mpo- Ta eykapioTiB. [LIBUAKICT BIpyCHOI penpoyKIii.
Tunu BipycHUX 1H(eKU1d. BipyJeHTHICTh 3apa)aroyoro Bipycy, IO YacTilIE 3a BCe
BU3HAYAETHCS B3aEMOJIIEI0 MOT0 T€HIB; IIUTONATUYHA aKTUBHICThH BIpYyCY (37aTHICTH
BIPYCY BUKJIMKATHU YPaXKEHHSI B YYTJIMBUX JO HHOTO KJIITHHAX); pEaKIlisl KJIITUHUA Ha
1H(]eKI0; peakiliss opraHi3My Ha 3MIHW KJIITUH 1 TKaHWH, BUKJIWKaHI 1H(QEKIIIE.
[akyOamitauii niepion. ['octpa Ta iHamapanTHa iH(eKIis. JIaTeHTHI, XpOHIYHI Ta
MOBUIbHI 1HEKITIT.

[nsxu TOpPOHUKHEHHS BIPyCYy [0 Opra”i3MiB TBapuH, POCIUH Ta
MikpoopraHi3miB. [10BITpsSHO-KpATUIMHHNM, allIMEHTapHUHN, a00 (eKaTbHO-OpATbHUM,
napeHTepadbHUM, CTAaTeBH, Yepe3 MIKIpy 1 KOH'IOHKTHUBY, TPAHCMICUBHHM,
BEPTUKAIBHUN TLISXU MPOHUKHEHHS BIpYyCy B POCIHHHI OPraHi3MH Ta OpraHI3MH
koMmax. BinHomenns komax no BipyciB. Llnsxu npoHUKHEHHS BipycCiB 10 OakTepiil.
BipycHi 3aco0u 0OopoThOM 3 KOMaxaMU-IIKIJHUKAMH CLICHKOIOCIOAAPCHKUX
KYJBTYDP.

JlabopaTopHa [AlarHOCTMKAa BIPYCHUX 3aXBOpIOBaHb. BujilieHHS BipyCiB.
@D13UKO0-XIMIYHI METOJU JIIarHOCTUKHU. Bipycosoriuni, MOJIEeKyIsspHO-T10pH 100 14H],
CEpOJIOTTYHI METOU JOCIIIKEHb.

Bupinenns BipyciB 3 NMUTHOI Ta CTIYHOI BOJU, IPYHTY, MOBEPXHI MPEIMETIB
noOyTy, Xap4oBUX IPOJYKTIB OpraHi3MiB TBapWH, pOCIMH Ta Oakrtepiid. OnTuyHa,
€JICKTPOHHA, JIFOMIHECIIEHTHA MIKpocKomisa. PopMu MHUTOMATHYHOI [ii BIpYCIB.
3apakeHHs Ta yTpUMaHHS JabopaTopHux TBapuH. KiiHIuHA Jisi BipyCiB Ha TBapHH.
Meroau opraHHoOi, TKAHUHHOI Ta KIITUHHOI KyJnbTyp. [IepBUHHI Ta mepenierniroBani
kiituHHI KynaeTypu. [opumnmzanis JJHK-JAHK, JIHK-PHK, PHK-PHK. Tlonimepasna
JAHIIOTOBA PEAaKIlisl y JIarHOCTHI BIpyCHUX XBOpo0. IMyHOodepMmeHTHHI aHami3,
peakiiiss HeTpamizamii, peakuis 3B'S3yBaHHS KOMIUIEMEHTY, pEakiis MacUBHOI



reMarjIroTHHaIli, peakiris raJibMyBaHHSI reMarJIrOTUHaI1 Ta 1H.
ImyHOGIIOOpECIIEHTHHI METO.

BB BipycHoi iHdekmii Ha kmiTuHW. [utomiTtuuyauil (UUTOMUAHUI) -
pyiayrounii epext. Tpanchopmyrounii edekt. [lepcuctentHa indekuis. [HAyKTHBHA
nist Bipycy. Cuntes intepdeponiB. Knacudikamis Ta mexanizmu fii iHTephEpOHiB.
Oco0nMBOCTI MPOTUBIPYCHOTO IMYHITETY Ta MOJIEKYJISIPHI OCHOBM palliOHajIbHOI
Teparlii BipyCHHUX 1H(EKIIH.

Hecneundiunmii Ta cnenudiuyauil imyHiTeT. Ponb mkipu, ciM3oBoi 000J0HKH,
CIIMHM, CJIbO30BOI PIAMHM NIABUUIEHHS TEMIIEpAaTypu TUIa y MPOTUBIPYCHOMY
iMyHiTeTi. DaKTOpU ryMOPaNIbHOTO Ta KIITHHHOTO IMYHITETY.

[IpoTuBipyCHI BakIIMHUA Ta CUPOBATKH, X TUMU. PeKOMOIHAHTHI Ta CHHTETUYHI1
BaKkIIMHU. MexaHI3MHU 3aXHUCTy BIpYCiB BiJ il IMyHHHX (akTopiB. MackyBaHHS
BipyciB. IIpurHideHHs KJIITUHHUX CHUHTE31B. 3apa)KeHHs BIpyCOM IMYHHUX KJIITHH.
3MiHa CTPYKTYypH OLIKIB BIpyCHOI 00OJOHKH. 3acoOM JIKYBaHHS BIPYCHHUX XBOPOO.
Mimenp y peruiikaTUBHOMY Ik Bipycy. Ilpemaparu, siki OJIOKYHOTh KIIITHHHI
pelenTopy, TPAHCKPHUIIIIID Ta TpaHchamito. OCHOBHI HampsMKH HecrernudiqHoi
npoTUBipycHOI Teparii. OnoptyHicTuyH1 1H)EKIT Ta MeTo1u 60pOTHOM 3 HUMHU.

XapakTepucTuka JesSKUX BIPYCiB JIIOJUHU (CHTEPOBIPYCiB, 30YIHUKIB
BIpYCHHX T€MATUTIB, BIpyCiB TPUITy, Taparpuiy, reprecy). [loxomkeHHs 1 eBotoIIis,
Moposorist Ta reHeTuka BipyciB. DakTopu eBooLii BipyCiB Ha Cy4acCHOMY €Tarli.
Enigemionoris Ta MOJNEKYJSpHI MEXaHI3MHM Marorenesy. Meroau mabopaTopHOi
niarHoctuku. [IpoTtuBipycHa npodinaktuka. ['inoTe3n perpecuBHOI Ta napajieabHOl
eBostolli. MOXIHMBOCTI abIOT€HHOTO CHHTE3Y CKJIQJHMX OPTraHiuHUX CIOJYK.
ABTOKATaJITUYHUN CHHTE3 HYKJIEIHOBUX KHUCJIOT. Pe3UCTEeHTHICTh B yMoOBax
HaBKOJIMITHEOTO  CEPEIOBHUIIIA. 30yAHUKH  BIpYyCHHUX  TaCTPOCHTEPHTIB.
Cucremarnune nosnoxeHHs. CTpykTypa Ta XIMIYHHUM CKIal.

Ponuna BipyciB repmecy. BIII' 1, BIIT' 2, IIMB, Bipyc Emmreitna-bap.
Cucremarnune mnojoxkeHHs. CTpykTypa Ta XiMiuHMA ckiaa. Emigemiosoris.
Mexanizmu natorenesy. MeTtonu 1a0opaTopHOi AlarHOCTUKH. MeTou JiKyBaHHS Ta
npodinakTuku. CucTeMaTudHe MOJIOKEHHS 30V0HUKIG 8ipycHux eenamumig. nsxu
nepenayi. AHTHTeHHa CTpykrypa BipyciB remarutie A, B, C, D, E, F, G, TT.
XapakTepucTuka BIpyCHUX TE€HOMIB Ta MEXaHI3MH TPAHCKPUIIIII Ta TPaHCIAMI y
BipyciB renatutis A, B, C, D.

AHTHUreHHa MIHJUBICTH BipyciB renatuty C. 3araiabHi MEXaHI3MH BIPYCHOTO
natoreHe3y. KiliHIYHI O3HaKM BIpyCHUX TematutiB. ['ocTpi Ta XpoHI4HI (opMH
renatutiB. MeToau a0OpaTOpHOI JIarHOCTHMKUA Ta 3aco0u HecmnenudiuHoi 1
cnenudiuHol MpoQIIaKTUKU. XapaKTepUCTHUKA JAESKUX BIpYyCIB JIOAUHHU (BIpycCy
HaATYypaJbHOI BICIIM OHKOT€HHHX BipycCiB, apOoBipyciB). Mopdosoris, XiMIYHUHN CKIIaja
Ta (I3UKO-XIMIUHI BJIACTUBOCTI BIpycy HarypaibHOi Bicnu. CTIHKICT Y
HaBKoNUIIHbOMY cepenoBuill. [lnsgxu mnepemaui. KiiHika 3axBoproBaHHS Ta
MOJIEKYJIIDHI ~ MEXaHI3MHU  MaroreHe3dy  30yJHHMKAa BICIH.  XapaKTepUCTHKA
IIPOTHBICTIOBOi BaKIIMHHU.

Onkorenni Bipycu. Teopis BipycHoro kanmeporenesy. PHK Tta JIHK-
BMIIyIOYl OHKOTE€HHI1 Bipycw moauHu. Bipyc kimimoBoro enmedanity. Bipycu
Konro-KpuMmcrkoi TemoparigHoi TpoNacHMIll Ta TEeMOparidyHoi MPOIMACHHIN 3
HUPKOBUM cHHApOoMOM. 30yauuku moBinsbHUX iH(pekmii I Ta Il rpynu. Bipyc xopy -



30yJHUKA MIATOCTPOTO CKJIEPO3YIOUOro TMaHeHIedaniTy JIOAUHU, JICHTUBIPYCH,
narnoBaBipycu. Bipyc Bimolicekoro ennedanity. BIJI.

IMYHOJIOI'TA

Konctutyniinuii, npupoaHui, agantuBHui iMyHiTeT. [lpupoani 6ap’epu Ha
NUIAXy 1H(QEKIii: IMKIpsSHI Ta CIU30BI TMOKPUBHU, CEKPETH, NMPUPOAHA MIKpOOioTa.
Bbararodakropuicte HecmeuudiuyHoi pe3ucTeHTHOCTI. Poib BHcokocmenudiyHoro
aJanTUBHOTO IMYHITETY B €BOJIIOIII TBAPUHHOTO CBITY, IMyHHA 1IaM’SITh.

CrpyktypHO-GyHKI[IOHAIbHA OpraHi3allis IMyHHOI cucTeMu. KIiTUHM IMyHHO1
cucrtemH. [lepBuHHI (TUMYC, KICTKOBUHA MO30K) Ta BTOpHWHHI (JliM(paTHYHI BY3JIH,
cenesiHka) JMiM(OIAHI  OpraHu: CTPYKTypHa Oprasizamiss 1 OCHOBHI  (PYHKIII].
JlimpatuyHa cucteMa opraHizmy, ii poib y (QYHKIIOHYBaHHI IMyHHUX MEXaHI3MIB
3aXMCTy 1 KOHTPOJII AaHTHUTEHHOTO ToMeocTta3dy. bymoBa miMdaTuuHMX CyIuH Ta
0COOIMBOCTI LUPKYJSAMIT JiMpu. AcoriiioBaHa 31 caIu30BUMH AUQy3Ha JTIMQoinHa
TkanuHa. Jlimdoigna cucrema TpaBHOro Tpakty: IleitepoBi Omsmku, Oypca
dabpinnyca y nraxiB, aneHAWKC, MUTAATHHW. DyHKII MEPBHHHUX 1 BTOPUHHUX
mim¢oigaux opraniB. Etanum go3piBaHHA Ta (QYHKUIOHYBAaHHSA KIITHH IMYHHOI
CUCTEMU.

Jlimpoignt xmituau. T- 1 B- mimdomutn, ix cyOmonynamii. Eranun
aHTUTeHHe3anexxHoro nudepeniitoBanas B-kmitun. CyOnonyssii  B-mimdonuris,
ix mapkepu, ¢ynkmii. Onrorene3 T-mimdorutie. Cyonomymsii T-mim¢onuris:
ieHTudIKalis, BIaCTUBOCTI, Mapkepu, QpyHkuli. Po3cenenns T- 1 B- mimdouuris B
nepudepiitHux aiMpoiTHux opraHax, T- 1 B- kiiTuHHI JOMEHHU.

Bpomxenuil imyHiTeT. 3amajeHHs SK MPOSB MICIEBOi peakiii MpUpoIHOTO
iMyHITeTYy. Daroumro3 gK TOJOBHHH 3aci0 enmiMiHalii aHTureHy. Ponb cucremu
KOMITJIEMEHTY B aKTHBAIlll 3alaJIeHHs] Ta aHTUMIKpOOHOMY 3axucTi. KomruiemeHrT.
Horo xomnoHeHTH. KnacuyHui, aJibTEepHATUBHUM 1 JEKTUHOBUW NUISIXM aKTUBAIIll
KoMIieMeHTy. OCHOBHI (PYHKIIIT CHCTEMU KOMILJIEMEHTY.

AHTHUTEHH, iX OCHOBHI BIAaCTUBOCTI. Bu3HaueHHsa aHTUreHy. THMH aHTUTE€HHOT
cnenupiyHoCcTl. MOJIeKyJsipHI O3HAKM 1 CTPYKTYpHI OCHOBH aQHTUT€HHOI
cnenu@iuHOCTI: XIMI4HI 0COOIUBOCTI, MAaKPOMOJEKYISIPHICTh, TBEPIICTh CTPYKTYPH,
Tr€HETUYHA YY>KEPIAHICTh, IMyHOT€HHICTh. PO3Mi3HaBaHHS aHTUIEHIB B aJaITUBHOMY
iMyHiTeTi. PerienTopu cuctemu cnerudiqHOro 3aXuCTy (aHTUTLIA Ta penentopu B- i
T-xmiTuH). AHTUTEH po3mi3HaBaidbHUM perentop B-mimdoruTie. [loaioHicTs Ta
BiIMIHHICT T- Ta B-KITHHHUX penenTopiB. Poyib IMTOKIHOBUX CHUTHAJIB B
aktuBalii JimMdponutiB. Enitonu, netepMiHaHTH crieiuGigHOCTI, €MITOMHA MIIJTbHICTb.
Po3mipu  nerepmiHanTHOl  rpynu. IloBepxHeBI  CTPYKTypHI  yrpynoBaHHS,
posmizHaBanl T- 1 B- mimdouuramu (B-kmiTuHHI emitonu, T-KIITHHHI €MITOIH,
arperonn). Timyc3anexxHi 1 TIMyCHE3aJeXHI aHTUTEHU. TiIMyc3alexHa 1
TIMyCHE3aJie’KHa IMYHHa  BIJIIOB1/Ib. lanrenu: MoJleKysipHa  CTPYKTYpa,



BaJIeHTHICTh. CHMHTETHUYHI TOJIIMEPH: KOHBIOTOBaH1 aHTUreHu, Hocli. Kmacudikaris
aHTUTEHIB. Binku: MeTonu BUBYEHHS aHTUTEHHOI CTPYKTypu. Jlumomosmicaxapumm:
mouiekyJisipHa ctpykrypa JIIIC rpamueratuBHux Oaktepiil. MosekyisipHa CTpyKTypa
1 aHTUTEHHI BJIACTUBOCTI HYKJIETHOBUX KHCJIOT; IMyHOT€HHICTb
JE€30KCIpUOOHYKJICIHOBUX 1 PUOOHYKICIHOBUX KHUCIOT. CHHTETHYHI aHTUTCHHU:
0o0JacTh 3aCTOCYBaHHS, IepeBard BHUKOpHUCTaHHS. Aj’toBaHTU. KoHKypeHIis
aHTureHiB. JIokami3ainis 1 3MiHa aHTUTEHIB Y TKAHUHAX.

Imynizamisa. Bakmunanis. IloBHI 1 HENMOBHI aHTUTCHHU, AHTUIEHHICTh Ta
iMyHOreHHicTh Krnacudikailiss aHTUIeHiB 3a TEHETHYHOIO YY>KOpiaHicTIO0. OCHOBHI
BJIACTUBOCTI AaHTHUreHIB. XIMI4HAa MpPHPOAA AHTUTEHIB, MaKPOMOJEKYJSPHICTD,
IMyHOT€HHICTh pI3HUX KjaciB OlononiMepiB. EniTon abo aHTUreHHA JeTepMiHaHTA.
Bzaemonist aHTUTeH-aHTUTLI0. AT FOBAaHTH.

AHntuTIa:  cTpykrypa Ta  (QyHkmii. CydacHI METOAM  JOCIIJKEHHS
MOJIEKYJIIPHOT ~ CTPYKTypH aHTUTUL. (OCOOJMBOCTI CTPYKTYpPHOT oprasizaiii
AQHTUTLIA: TUMM BAXXKWX Ta JICTKUX JIAHITIOTIB, JOMEHH, aKTUBHUN IIEHTpP, TPETUHHA
CTpyKTypa  OIIKOBUX JIAHLIOTIB, MPOTEONITUYHI (parMeHTH aHTuTiIa. bynosa
aKTUBHOTO IIEHTPY aHTHUTLIA, BapiaOenbH1 Ta rinepBapiabenbHi AutsiHKU. [lepBruHHA
CTPYKTypa BaXKHX 1 JIETKUX [OJINENTHIHUX JAHIIOTIB  1MYHOIJIOOYJIIHIB.
Monekynsippa cTpykTypa 1 ¢yHKIIT BapiaOeIbHUX TJIOOYISPHUX JIOMEHIB.
Knacudikarmist BapiabenpbHUX Jg0MeHIB. [ mmepBapiaGenbHi METl, «rapsdi Kpankm» i
KOHCEPBAaTUBHI KapKacHI JUISHKU — yHIKaJbHa OCOOJIMBICTh BapiaOeIbHUX JIOMEHIB.
MonekynapHa CTpykTypa 1 (QYHKIIi KOHCTAaHTHHX TJIOOYJISpHUX JOMEHIB.
Knacudikamisi koHcrantHux aomeHiB. [luc- 1 TpaHc- B3aeMopili MiX JOMEHaMU
BKKUX 1 JIETKUX JIaHIIOT1B. @OpMyBaHHS MOIYJIIB.

MornekynsgpHa CTpyKTypa 1 TM[pOCTOpOBa  OpraHizaiis maparomna —
AQHTUTEH3B 3yBAJIBLHOTO  LIEHTPA AHTUTUI 1 HOPMAJIBHUX  1MYHOTJIOOYJIIHIB.
MonekymsipHa CTPYKTypa 1 YHIKaJbHI OCOOJMBOCTI IIAPHIPHOI NUISHKUA - paiOHYy
Tamii MOJIEKYJTH IMyHOrJoOyimiHiB. OcOOMMBOCTI CTPYKTYpH 1 (PYHKII aHTUTLI
PI3HHX KJIACIB.

AHTUTEHHA CTPYKTypa aHTHUTLI, 0OyMOBJIEHA OCOOJUBOCTSMU MOJEKYISPHOI
oprasizamii pi3HMX JAUIIHOK Mousiekyiu Ig. I'eTreporeHHicTh 1MYHOIIOOYJIIHIB,
oOyMOBJIEHa XapaKTepHUMH pucaMH OyJOBM KOHCTaHTHOI oOnacti H-nmanirora
(KUTBKICTh 1 TIOCHIJIOBHICTh aMIHOKMCJIOTHHMX 3JIMINKIB, MOJICKYJIIpHA Maca,
KUIBKICTh  JIOMEHIB 1 MDKJIAHLIOTOBUX JHUCYJIb(QITHUX MICTKIB, 3B'SI3yBaHHS
omrocaxapuaiB 1 1H.). bymoBa TeHIB Jerkux K 1 A BaXKUX JIAHITIOTIB
iIMyHOr100ymiHIB. BynoBa TeHIB JIETKMX 1 BaXKHUX JIAHLIOTIB 1MYHOIJIOOYJIIHIB.
PexomOiHalii reHiB iMyHOTJI00yJIiHIB: TPaHCIOKAIIli, 1110 MPUBOJAATE 10 (popMyBaHHS
3pinux V-reniB. IlepeOynoBH KIITUHHOIO IeHOMA, 3B'Si3aHI 3 MEPEKIIOYEHHAM Ig-
reHiB. ['eHepalis piI3HOMAaHITHOCTI aHTUTLIL.

bionoriyna poib CHCTEMH TOJIOBHOTO KOMIUIEKCY TicTtocymicHOCTI. Daszu
IMyHHHOI1 BianoBial. [Ipe3eHTaniss aHTUr€HHUX MEeNnTUIB. Pojib MOJEKyJ rOJOBHOIO
KOMIUIEKCY TICTOCYMICHOCTI B TIPEACTaBJICHHI aHTUTEHIB. ['€HeTH4YHa oOpraHi3aiis
JOKYCYy TEHIB CHUCTEMHU TicTocyMmicHOCTI muili i qroaunu. bymosa monexyn MHC 1



Ta 2 kjacy. OcoOIMBOCTI CTPYKTYpH Ta PO3Mi3HABaHHS €HIOTC€HHUX Ta €K30T€HHUX
antureHiB. Oyukiii monekyn MHC 1lta 2 knaciB. OCHOBHI eTany MPOLIECUHTY 1
npe3eHTalli €HAOT€HHUX Ta €K30TN€HHUX aHTUreHiB, nuisixu 6iocunresy MHC 11 11
-TO KJIacy.

I'enn peuenrtopiB antureHiB T-xkmituH. CTpyKTypa, CHaaKyBaHHA, (QYHKII,
posnoain antureHieB MHC y TkanuHax. ['eHu penenTopiB aHTUTEHIB T-KJIITHH.
[TepebymoBa TeHiB, M0 KOAYIOTh perenTopu T-KIIiTHH.

Crneuudiuna iMyHHa BiANOBiAb. MONEKyJIApHI MEXaHI3MH  aKTUBallii
mimporutie. [urokinu. Perymstopni T-xmituam: T-xemmepu 1 Ta 2 TuHmy.
OcoOnuBocTi akTrBanii T-KiIEpHUX KIITHH. AKTHBAIIS IUTOTOKCUYHUX JIM(OIIHTIB.
AxtuBania B-kimitun (T-3anmexna 1 T-He3anexxHa). YTBOpPEHHS 3apOJIKOBUX IIEHTPIB
mimpatnuaux ¢domikyms. [lpomecw, MmO  OPOXOAiATh B 3apOJKOBUX IIEHTPaX:
NEPEKIIOYEHHS! 130TUIIIB AHTUTUI, COMATHYHUU TINEpMyTareHe3 Ta IO3UTUBHA
cenekmis B-xmitThH Ha  QONMIKYJSIpHMX — JICHAPUTHUX KIITHHAX, YTBOPCHHS
IUIa3MaTUYHUX KIITHH Ta KIITUH nam’ati. EdQexTopHi peakimii KIITUHHOTO 1
TYMOPaJIBHOIO IMYHITETY. 3acO0M eniMiHalli aHTUreHy. MexaHi3MH yTBOPEHHS
KJIITHH T1aM’siTl. J[nHaMmika mepBUHHOI Ta BTOPUHHO1T IMyHHOT BiATOBIII.

MoueKkynsspHO-TEHETUYHI ~ MeXaHI3MU  iMyHoperyJsiuii.  ImyHonoriyna
TOJICPAHTHICTh Ta TINEPUYyTIMBICTh. IMyHOJIOT1YHA HEIOCTATHICTh. IMyHOpETyJIsIIis:
AHTUTCH-OCHOBHUHN (DAaKTOP; aHTUTUI 3IIHCHIOIOTH KOHTPOJIb IO THITY 3BOPOTHOTO
3B'13Ky. T-kimiThuHHa peryisauis: T-xennepu, T-cynpecopu, e€peKTOpHI KIITHHHU.
[miotunuyni MepexHi B3aemomii. Pomi reHetnyHux (HakTOpiB: TEHM 3arajibHOI
IMyHOpPEAaKTHUBHOCTI; IMyHHa BIJIIOBIJb, K& 3aJ€XKUTh BIJ I'€HIB IMYHOIJIOOYJIHIB;
IMyHHa BIIIIOBI/Ib - BIUIUB T'OJIOBHOTO KOMIUIEKCY T'ICTOCYMICHOCTI.

[IposiBu IMYHITETY: MPOTUIH(EKIIHHAN, MPOTUIYXJIMHHHM,
TpaHCIUIAHTALIMHUI iMyHITET. OcoOMuBOCTI (pOpMyBaHHS 1MYHHOI BIAMNOBIAL TpH
OakTepiaJIbHUX 1 BIPYCHHX 1H(EKIAX, MPOTEKTUBHA POJIb AHTUTUI 1 €PEKTOPHUX
TiM(OIUTIB B 3aXKCTI Bi 1HPEKITIH.

3axucT OpraHi3Mmy BiJ] MyXJIUH, pOJib NPUPOJHUX Ta aJANTHUBHUX MEXaHI3MIB
KOHTPOJIIO aHTUTE€HHOro romeoctasy. lIsgxu yHMKHEHHS NHyXJIMHaMU IMYyHHOTO
Harjsiay. TpancrnanTtauitauit  imyniter. Insgxu nojgonaHHs  TKaAHUHHOI
HECYMICHOCT1 JJOHOp—pPEIHUITIEHT. IMyHONATONIOTIYHI peakiiii Ta iX poJib B PO3BUTKY
3aXBOPIOBaHb JIIOJIMHU: ajepriuyHi peakmii (4 Tumu), aBTOIMYHHI XBOpOOH,
iMyHOZIe(piuTH (IEpBUHHI 1 BTOpUHHI). IMyHOAiarHOCTHKA. IMyHOTEepanis. Bakuunu
1 CUPOBATKH.

BIOTEXHOJIOI'TA
biomexnonocis pocnun. KynbTypa TKaHWH Ta KIITHH POCIMH in Vitro sK
OCHOBHMI MeTo1 010TexHoor1i pociuH. [JeauddepenuiroBanHs pOCIMHHUX KIITHH
Ta KaJIOCOYTBOPEHHA In Vvitro. MIHJIMBICTh T€HOMY COMAaTHYHUX KIITHH In Vitro.
[IpyuriHM, MeXaHI3MM Ta HACHAKM MyTareHesy in vitro. MIKpOKIOHaIbHE
PO3MHOKEHHSI Ta O3[0OPOBJIEHHS POCIHWH 3a JOMOMOIOI0 KYJIbTYPH MEPHUCTEM.
lannoimis. Anaporenes. I'iHoreHes. 3Ha4YeHHS AUTAIUIOINIB JJIS CEJIEKINl POCIHH.



EMOpiokyneTypa. OCHOBHI MiAXOAWM JO OTPUMaHHSA BIJJAJICHUX TIOpUAIB 3
BUKOPHUCTAHHSM METOAIB KyJbTYpH In vitro. Pomnp OioTexHonorii y BuUpIlIEHHI
npo0sieM cesleKlii Ta FreHeTUKU. MeToIu OTpUMaHHs NPOTOIUIACTIB POCIuH. Meroau
OTPUMAaHHS COMAaTUYHUX TIOpHUJIIB 3a JOMOMOTOI0 3JIUTTSA MPOTOIUIacTiB. Tumm
COMAaTHUYHUX T1Opu/iB. 3HAUEHHS] COMAaTUYHUX TIOpUIIB JUIsl CENEKUIMHOT TPAKTUKH.
I'eneTnuHa iHXEHEpiss — HOBUM HampsIMOK OioTexHOJoTii pociuH. CydacHUM CTaH
JOCIIIB 3 TpaHchopmarllii pocauH.

biomexnonociss mikpoopeanizmis. IlpomucioBa 6ioTexHoOrsA. MikpoopranizMu
SK OCHOBHI 0O0'€éKTH O10TEXHOJOTIYHUX BHUPOOHHUIITB. BHpPOOHHUIITBO MPOJYKTIB
MiKp001010Ti9HOTO TToX0MKeHH. CydacHi METOAM CTBOPEHHS IPOMHUCIIOBUX IITaMIB
MIKpoOOpraHi3miB. ['eHeTWYHa 1HXKEHepis — HOBUU HAmpsIMOK O10TE€XHOJIOTII.
Xapaktepuctuka (GEpMEHTIB, IO BUKOPUCTOBYIOTHCSA B TEHETHUYHIN 1HXKEHEpii.
Cnocobu orpumaHHs reriB. KoHcTpyroBaHHs Ta KiloHyBaHHA pekoMmOiHaHTHUX JIHK.
JlocsSiTHEHHS TEHETUYHOI I1HXKEHepii MIKpoopraHi3MmiB. [H)XXKEHEpHAa EH3MMOJIOTIS.
[IpoMucioBe BHPOOHHMLTBO Ta BUKOpHUCTaHHSA (epmeHTIB. bioTexHoOTIs
NePETBOPEHHS COHSIYHOI €Heprii

biomexnonociss meapun. IlepcieKTUBM BUKOPUCTAHHS KyJbTYp KIITHH JIHOIUHU
Ta TBapUH B Oi0TexHOJIOTII. ['eHeTHYHa 1HXeHepis TBapuH. JIIKyBaHHS M€HETUYHUX
xBOpoO moaunu. KiionyBaHHSs TBapuH.

BOTAHIKA

Anamowmis i mopgonozia pocaun. CTpyKTypHI 1 (DyHKITIOHAJIbHI OCOOJIMBOCTI
OyZ0BHU KJIITHH 1 TKAHWH POCIMHHMX opraHi3MmiB. [nactuau. Tunu TkaHuH.

AHatoMmisi epBUHHOI OyJ0BHM cTeOsia y pociuH. PicT cTebia B JOBXHUHY.
bynoBa BepxiBku marony. Ilpokam6iii Ta 3akimamaHHs kam0Oiro. Pict crebma B
TOBIIUHY.

JIuctok. IlokpuBHa TKaHWHA JIUCTKIB — €MiJiepMa 3 IPOJUXaMHu, ii 3HAUCHHS B
perymsiii ra3oo0MiHy Ta TpaHcmipailii. OcoOIMBOCTI aHATOMIYHOT OyJIOBH JIUCTKIB
POCTIHH.

Kopiub. 30Hu KOpeHs Ta KOpeHeBUU YOXJIHK. [lepBUHHA CTpPyKTypa KOpEHS.
BbynoBa nepBuHHO1 KOopu. OCOOIMBOCTI aHATOMIYHOI Oy/IOBH 3amacaloyux KOPEHIB -
KOPEHETUIO/IIB.

Ksitka. [IpuHuunu nodyaosu aiarpam ta ¢popmya kBiTku. OuBiTHHA, ii Oyg0Ba
1 OlonoriuyHe 3HadyeHHsA. AHapoueid. Mikpocnoporenes. ['inenei. bynoBa maTtoukwu.
bynoBa HaciHHMX 3auaTkiB. Meracnoporenes, poO3BUTOK Ta OyJ0Ba >KIHOYOTO
3apocTky. CynBiTTS.

[ToxBiiiHe 3arTiAHEHHS Y KBITKOBUX POCIHMH. YTBOPEHHS HACIHHS Ta IUIOAY.
BynoBa HaciHuH OJHO- Ta JBOAOJBHMX pociauH. OmnoaeHs, ioro OynoBa Ta
010JIOT1YHE 3HAYCHHSI.

[Tarin. bynoBa Opynpku. Ilimzemni opranu. CkiiagoBi 4aCTUHU THIIOBOTO
JUCTKA TOKPUTOHACIHHEBOT POCIMHH, iX GyHKIIIT. Bugo3mMinu IUCTKIB.

bynoBa mpopocTkiB onHO- Ta ABOAoJbHUX pociauH. Kopinb. Po3Butox
TOJIOBHOTO Ta OIYHMX KOPEHIB y HACIHHEBUX POCIUH. TUIM KOPEHEBUX CHUCTEM.
Buno3minu KopeHiB y 3B'SI3Ky 3 J04aTKOBUMHU (pyHKIisMU. Cum0103 13 rpubamMu Ta



a30T(PIKCYIOUMMHU OaKTEPIsMHU.

[uknu po3BUTKY pociauH Ta iX ocobmuBocTi. CraTeBuil mpolec Ta MHOro
OCHOBHI Ta cremiamizoBaHi Tumu. JKWUTTEBI IMKIM POCIAMH: TalUIOHTHHM,
TUIUIOHTHUHN, 130MOpQHUH, rerepoMopbHuid. Llukinm po3BUTKY BOAOPOCTEN, MOXIB,
IJIayHIB, XBOIIIB, MTAIIOPOTEH, TOJTOHACIHHUX POCIIHH.

Cucmemamuxka i mopghonoeia pocaun. L{lapcmeo I’ pubu. bynosa i 0co0JIMBOCTI
PO3MHOKEHHSI TpUOIB, 3HAYCHHS B NPHUPOJl 1 KUTTI JroauHU. bymoBa wmirenito,
IJI0JTOBUX T, IUKJIA PO3BUTKY, 3HAYCHHSI B IPUPOII 1 )KUTTI Jtoauau. Mopdororis i
aHATOMISl JIMIIAMHUKIB, PO3MHOXEHHS, €KOJIOTIYHI YIrpyHNoOBaHHsA. 3HA4YeHHS B
IPUPO/IL 1 KUTTI JIFOAUHHU.

Booopocmi. PiBHI opraHizamii Ta TUNH MOPQOJIOTiUHOI AUPepeHLialii
Bogopocteil. Criocobu pO3MHOKEHHS BOAOPOCTEH, IUKIM po3BUTKY. CepenoBuiie
MEITKaHHS, TOXOJUKEHHS, POJHWHHI 3B'S3KH, cucTematuka. OcoOiauBocTi OymaoBH
KJIITAH  CHUHBO-3€JIeHUX  «Bojopoctei». OcobnuBocti  OyJOBH, MPOLECIB
KUTTEIISIIBHOCTI Ta TOIIMPEHHS MPEJICTaBHUKIB OKPEMHX BIJUIIB €BKapIOTHHUX
BojOopocTeii: 3eneHi Boaopocti, JliaToMoB1 BoAopocTi, 30J0THCTI, Xaposi, bypi,
YepBoHi BogopocTi. byioBa, po3MHOXKEHHS, pO3MOBCIOI)KEHHSI, 3HAUEHHS B IPUPOJI1
Ta KUTTI JIOAUHUA. HyoK4i pociauHHM y CKiIaAl BOJHHMX 1 HAa3€MHHUX €KOCHCTEM, iX
3HAYCHHS.

Biooinu  Jluwatinuku,  Moxonooiouni,  Ilnaynonooioni,  Xeouwjonooioui,
Ilanopomenoodioni, I'ononacinui, Ilokpumonaciuui. XapakTepHi puCH Ta
¢dimoreHeTMYH1 3B'S3KM. 3arajbHa XapaKTepUCTHKA, TOXOJKEHHSA, aHaTOMO-
MOPGOJIOTIYHI  OCOONMBOCTI, HaWBAXJIMBIIII HANPSIMKH e€BoJromii. biomoriuni
0COOJIMBOCTI HAWBAXKJIMBIIIMX MPEACTABHUKIB, POJb Yy MPUPOJI Ta 3HAYEHHS Y
TOCTIOIapCTBI.

300J10I'TA

Haiinpocrimi. Tun capkomactirogopa. Kinac Capkonosi. Kopuenixku. Ameou
BUTPHOXKMBYYl Ta TMapa3uTU4YHl. BHWHUKHEHHS CTAaTE€BOrO PO3MHOXEHHS Y
dopaminidpep. IIpomeHsku Ta coHieBHKH. Miclie capkogoBHUX B OIOIIEHO3aX Ta
3HaueHHs ix qist moanHu. Kmac mxrytukoBux. OcoOmmBocTi 010y10T1i Ta aHATOMII.
diTomacTiriau. 300MacTIriHA.

[ToHATTS PO TpaHCMICIHHI XBOPOOM Ta iX MpHUPOAHI BOrHUIIA. TpunaHocoMu
Ta TpumaHocomo3u. JledmmManii Ta sedmManio3u. LUKIT poO3BUTKY MaspidiHHUX
tazmoiiB. [IpodinakTika BUHUKHEHHS BOTHUII MAJISApii HA YKpaiHi.

Tun ingysopii. Tun Biituacti a6o iHy3o0pii. Ix OymoBa, UK PO3BUTKY, POIb B
0l0lIeHO3aX Ta 3HAYEHHs Uil JIIOJUHU. BidbHOXMBYYI Ta mapa3uTuyHi 1HQY30pii.
CucHi 1H]y30pii. OcobamuBOCTI iX Oy/10BU Ta 010J10Tii.

[Tapasutnuni vyeppu. Tumm Ilmocki yepBu, Kpyrmi depBu. Llukiau po3BUTKY
napa3suTUIHUX HEMaTo M, MpodilakTika HeMaTo031B. Tun KinbuacTti uepBu.

Kiac maBykomomioni. IlaByku. Giosoris, pojib B NMPUPOMAlI Ta 3HAYCHHS IS
moauHu. Komimi. [kcomoBl Ta apracoBi Kiimil, iX MEIHWKO-BETEpUHApPHE 3HAYECHHS.
K — ¢itodarn.



Knac Komaxu. bynoBa. Po3MmHOXeHHS Ta pO3BUTOK KOMax. Twumu
meTtamopdo3y. CycninbHi KOMaxH.

Tun XopnpoBi. 3arajbHa  XapaKTEpUCTHUKA, CEPEIOBUINA  ICHYBAaHHS.
PiznomanitHicTs Xopaosux. [lintun be3uepernHi. 3aranbHa XapakTepUCTHUKA.

Jlannernuk. Il/tun  besuepenHi, kmac ['on0BOXOpaoBi. 3HayeHHs I
po3yMiHHs  eBojrori  tumy. Kpyrmopoti. Il/tun Xpebetni (Yepenmni) —
XapaKTEPUCTHKA.

Xpsamosi pubu. Han/knac Illenennopori. Knac Xpsmosi pubu. Kucrenepi,
nBoauiHl Ta ranoigHi puou. Kmac KictkoBi pubu. O3Haku, 0610J10TisA, MOMIMPEHHS,
3HAYCHHS B pUOAIbCTBI.

Mop@dobionoriyna xapakrepuctuka amioiil. XapakTepucTuka 1 Orisi Kiacy.
[ToxoKeHHs, €BOJIOLIS 1 CUCTEMA 3€MHOBOTHUX.

Penumii. Xapakrepuctuka kinacy Pentumiit. OcoOauBoCTI opraHizaliii Sk CyTo
HazeMHUX (popm. [loxomKeHHS 1 CHCTeMaTHKa PETNTHITIMN.

Knac TIltaxu. OcobnuBocti opranizaimii nraxiB. [loBemiHka, momyssiiiHa
oprasizailisi nraxiB, iX pojb B npupoii. OXopoHa pIAKUX 1 3HUKAIOUUX BHUJIB Ta
MICLIb 1X MEIIKAHHS.

Kmac CcaBmi. XapakTepucTHKa, PI3HOMAHITHICTh IMPUCTOCYBaHb 10 PI3HHUX
yMoB KHTTA. [loxomxkeHHs 1 eBomroIiss ccaBmiB. Mopdo-¢i3ionoriyHuii HapuC
oprasizailii ccaBLiB B NOPIBHSUIbHOMY IUIaH1 3 IHIIUMH rpynamu. EMOpioHabHMIMA
po3BUTOK. CrcTeMaTuKa.

3ATAJIBHA HUTOJIOI'IS, TICTOJIOI'TSA, BIOJIOI'TSA
IHAUBIAYAJIBHOT'O PO3BUTKY

Llumonoecia. 3aranbHl YysABIEHHS TMpo OYIOBY KIITUH NPOKapioTiB Ta
eykapioriB. [loHaTrTs mpo OionoriyHi MeMOpaHu: iX CTPYKTypa, BIACTHBOCTI Ta
ocHOBHI (yHkiii. [Tnazmatnuyna mMemOpana Ta ii posib. TpaHcmopT pedyoBHUH uepes
meMmOpanu. [TiHomuTO3 Ta (haronuTos.

[uronna3zma ta ii KOMIOHEHTHU. [IOHATTS PO MAaTPUKC LUTOILIA3MHU, OPraHEIN
Ta KIITUHHI BKJIIOYEHHs. PubGocomu, o0co0auBOCTI iXHbOI OyAoBUM Ta (YHKIII.
Opranenu pyxy. Kmitunuuii uentp. Enpornnazmaruyna citka, Komiuieke [ombxki,
JT130COMH, BaKyoOJIi, 0COOIMBOCTI IXHBOI Oy0BH Ta (DYHKIIIH.

Miroxonapii. Ilnactuaum ta iX TUNU. MOXIHMBICTH B3aEMONEPEXOY OJHHUX
TUMIB TWIacTU/ B 1HII. [TOHATTS TIpo aBTOHOMIIO MITOXOHJIPiM Ta XJIOPOIUIACTIB y
KJIITHHI.

Anpo, ocobmuBocti #oro OymoBu Ta GyHKIINA. OcobauBOCTI OyJOBH Ta
XiMigHOTO CcKiamy xpomocoMm. [loHATTS mpo Kapiotwn. 3HAYEHHsS CTa0iIBLHOCTI
KapioTumy s iCHyBaHHA Buay. OpHosgepHi Ta OaraTosiepHi  KIIITHHHU.
Hudepenmiania siaep y kiituHi. [IpoBigHa poiib sapa y mpoliecax CHajgKoOBOCTI.
3aranpHa XxapakTtepuctuka. ®a3zm MITO3y, iX XapaKTepUCTUKA 1 TPHUBAIICTD.
IToBeniHka OpraHoiiB KIITHHHU, SIACPHOI OOOJOHKHM 1 SAEpI MiJ 4Yac MITO3Y.
Metabomi3M KJIITHHH, sIKa AUTMTHCS. BIUMB 30BHINIHIX 1 BHYTPINIHIX (QakToOpiB Ha
MITO3.



[Tatonoriss miTo3y, ii mpuuumHu 1 Hacmiakd. OCHOBHI THIIM TATOJOTIYHOTO
MiTo3y. [{UTOKIHE3 POCIMHHOI 1 TBAPUHHOI KIITUHU. BigkpuTuii 1 3aKpUTHIl MITO3.
Ennomitos. Ilomimnoimis. Enpopenpoaykiis. AwiTo3, ioro ocoOiauBocTi. Bumam
aMITO3y — FeHEpPaTUBHUH, pEaKTUBHUMN Ta JI€TeHEepaTUBHUN. AHEYTOIIHI KIIITHHH.

Tunu Meio3y Ta oro 010J0riyHe 3HA4YCHHs. PenyKuiiHuid (reTepOTUITHUN) 1
ekBaliiHui (romeotunHui) noautM. IHTepkines. Ilepiogum mpodaszu I meiosy, ix
xapakTepuctuka. KoH’toraiis TOMOJIOTIYHHX XpomocoM. CiHanTOHEeMaJIbHHMA
KOMILJIEKC, KPOCUHTOBEP, Xia3MH. BiAMIHHOCTI M1 MiTO30M 1 Meio3om. Ilartomoris
MeH03y, reTepoIIoifis. Y TBOPEHHS CTaTeBUX KIITHH y TBapHUH 1 pociuH. [ amnoinHi
kiituaA. 3arutiaHenHs. [loaBiliHe 3amTiTHeHHS Y TOKPUTOHACIHHUX POCIIUH.

Metonu BUBYEHHS JKMBUX 1 (PIKCOBAaHUX KIITHH. MeToau BU3HAYEHHS
JoKam3aiii 1 KiITbKOCTI PEUYOBHH Yy KIIITHHI. MikpoiHIImHEeparlisi (MiKpOCTIatOBaHH).
Mikpypris. Hudepenuiiine uentpudyryBanus. MikpokiHo3iomka. [luToximiuHi
meroau. [lutopoTomerpis. ImyHonmTOXiMisl. ABTOpaaiorpadiuyHe BUBYECHHSI CUHTE3Y
1 TpaHCHIOPTY peuoBUH Y KIiTUHI. [IpoTouna nutodroopumerpis.

Xpomocomu, iX uucio, (Gopma, po3MIpH, CTPYKTypa 1 XIMIYHUN CKIIa.
Xpomocomuuii HaOip. CrareBi xpomocomu. Kapiotun. [giorpama. YaeTpactpykrypa
xpoMocoM. ['imoTe3n mojaiHEeMHOI Ta yHIHEMHOI OynoBu xpomocoM. KoHuemnmis
Oe3MepepBHOCTI XpPOMOCOM Ha MPOTA31 KUTTEBOro IuKiIy KiaiTtuHU. [lomiTeHHi
XpoMOcoMH, iX OyZ0Ba, (PyHKLIOHYBaHHS. XPOMOCOMH TUIY “JTaMIOBHX IIITOK, 1X
Oyz0Ba, 0COOJIUBOCTI (PYHKIIIOHYBAHHS.

Licmonoeia. OcobmuBocTi OymoBu 1 (DyHKIIIH CHOMYyYHOI TKAHWH CCABIIiB.
[lyxka cnomyuyHa TkaHuHa. Mopdomoria Ta ¢QyHKUII KIITUHHHX (OPM IyXKOi
CHOJIYYHOI TKaHMHU. MDKKIIITUHHA PEYOBHHA. PETHUKYJIIHOBI, €1aCTHYHI 1 KOJareHH1
BOJIOKHA. IX MIKpPOCKOMYHA Ta eJeKTPOHHO-MIKpOCKONiYHa OymoBa, (i3nuHi
BJIACTUBOCTI 1 XiMiuHMMA ckiaf. DyHKIIT 1 XIMIYHMA CKiaJl aMOp(HOI PEYOBHHH.
®opMyBaHHS MIKKJIITUHHOI pEYOBUHHU 1 pOJIb KIIITUH y LIbOMY Tpolieci. BigHOBIIeHHS
KJITHH IYXKOI CIIOJyYHOI TKAHUHU 1 MpoOsieMa iX MOXOMKEHHS B MOCTHATAJIbHOMY
OHTOTeHe31. B3aeMOBIAHOCHMHY KIIITHH KPOBI 1 CIIOTYYHOT TKAHUHH.

XpsmoBl TKaHWHU. XpAOOBI KIITHUHU. TOHKAa CTPYKTypa MEXYTOYHOI
pPEYOBHHH 1 ii XiMIuyHUHN ckiaf. ['icTorenes xpsmioBoi TkaHuHU. Pereneparrist xpsia.
[ToBopoTH1 3MiHM XpsiioBoi TkaHWHU. bymoBa Ta ¢yHkuii xpsmriB. Pi3HoMaHiTHI
BUJM XPSIIIOBOi TKaHUHU. Perenepariis xpsumia.

Ocob6mmBocTi OynoBM 1 (YHKIIA KICTKOBUX TKaHUH ccaBiiB. KicTkoBi
TkaHHU. KicTkoB1 kimiTuHU. CTpyKTypa 1 XIMIYHHMMA CKJIaJ MEXKYTOUYHOI PEUOBHHHU
KiCTKHA. ['pyOOBOJIOKHHCTA 1 IUIACTHHYACTa KICTKOBM TKaHWHU. OCTEOH (TaBepcoBa
cucrema). ['ictorene3 KicTkoBoi TKaHWHU. OCTE00JIaCTH 1 OCTEOKIACTH. Y TBOPECHHS
KICTKM 3 ME3CHXIMHM 1 Ha MicIii xpsma. Pict 1 mepeOynoBa KiCTKM B OHTOTIEHE3I.
BbynoBa Ta ponb okicTs. Perenepairisi KicTKOBOi TKaHMHH. BiKOB1 3MiHM KiCTKOBOI
TKaHWHH.

bionocis inousioyanvrnoco pozsumky. Cranii criepMaToreHe3y: po3MHOXKECHHS,
pocTy, JA03piBaHHS Ta (QOpMyBaHHS crepMaro3oifiB. byaoBa Ta  QyHKmil
cnepmarto3oiniB. bymoBa cim’siHuka ccaBiiB. CriepmaToreHes JIOJWHA Ta MOro



HEpPBOBO-ropMoOHaibHa perynsamis. Craaii  ooreHe3y: pO3MHOXEHHS, POCTY,
no3piBaHHA. EHJOreHHMi Ta €K30TeHHUM JKOBTOK. Tumu ooreHesy. bymosa
AULEKTITUHUA. LIUKIu penpoayKTUBHOTO NEPI0Ty KIHKH.

3arajgpHa XapaKkTEepUCTUKA MPOIECY 3aIUTiTHEHHS 1 HOTo 010710T1YHE 3HAYCHHS.
MexaHi3zm 3ycTpiui ramer. ['OMOHM SIMIEKITITUHU 1 cIepMaro3oiga. AKpOCOMHa
peakIis criepMiiB Ta ii posib y 3’€HaHHI rameT. Di31070r1YHa MOHO- 1 TIOJIICTIEPMIis.
AKTHBAIlIA AU, Y TBOPEHHS MEPUBITEIIHOBOTO MPOCTOPY. 3MiHA META00II3MY STATIS
Opu 3aIuliHEHHI, TOTOKW 10HIB, auxaHHs, perutikamis JHK, cunte3 Oinka.
[Ipupoguuit 1 wTyyHuit napreHoreHes. ['iHoreHnes. 3Ha4YeHHsS IITYYHUX MapTEHO-,
T1HO- Ta aHAPOTCHETUYHHUX MPOIIECIB Y PETYIIAIIT CTATTI.

HpoGnenns. Tunu apoOieHHs, 1X 3aJIeXKHICTh BIJ KUIBKOCTI >KOBTKA, HOTO
PO3MIIIICHHSI B ITUTOIUIa3Mi, a TaKOX BiJ BIACTUBOCTECH HMUTOIUIa3MH. bracTyisiis
abo emiTenmizauiga 3apojaKy. bygoBa OGmactyn y TBapuH 3 pi3HUM TUIIOM APOOJICHHS.
lacTpynamis. Tunu racTpyssmii.

[Ipstmuit po3BuTOK TBapuH 1 Horo (opmu. Henpsimuii po3Butok. JImunHkoBa
cramig. Pi3Hl Tunm nuduHOK y Oe3xpebetHux. Metamopdos. Tunu metamopdo3sy.
Po3BuTok 3 mNOBHMM 1 HemoBHUM MeTamop¢do3oM. bescraTteBe pPO3ZMHOKEHHS
(Onactokines). IlomemOpioHis sk siBULIE OJACTOKIHE3Y B €MOpIOHAIbHUM IMEpIOf.
SABuiie comatnaHOro emMoOpioreHesy. Pereneparisi.

AHATOMIS JTIOJUHA

bynoBa ckenery moauau. OcoOnuBOCTI OyJOBH Pi3HUX BHUIIB KICTOK, iX
dynk1ii. 3aranbHe MOHATTS PO 3’ €qHaHHS KicTok. Cyrio0u Ta iX Kiacudikaris.

OcobnuBocTi OynoBu xpeOuiB. by/ioBa KprM>KOBOro Ta KyHNpPUKOBOTO BiJJILIIB
xpebdta. MixkxpeOiieBi TMCKU Ta ix OyaoBa. D1310JI0T1YHI BUTHHU XPEOETHOTO CTOBIA
Ta X QyHKI[IOHAIbHE 3HAYeHHS. BiKOB1 0COOIMBOCTI XpeOETHOTO CTOBMA.

3aranpHui OTJIsi]] TPaBHOI cucTeMH, pyHKIIoHaNbHE 3HaueHHs. LLnyHoxk, fioro
toniorpadis, Oynosa ta ¢yskuii. [leuinka, 1i QyHKIi, Makpo- i MIKpPOCTPYKTYypa.
JKoBuHnuii Mixyp Ta »0BYHI poToKH. [linmyHkoBa 3a103a, OynoBa Ta QyHKIIII.

3aranbHa O0yJ10Ba, BIKOBI OCOOJIMBOCTI Ta (QyHKIIIT JuXanbHOI cucteMu. bymoBa
Ta 3HAYCHHS BEPXHIX 1 HIKHIX JUXaIbHUX IUIIXiB. byioBa Ta QyHKIT JereHs.

Buninena cucrema. bynoBa Hupku, Tomorpadisi, (pyHKIIOHATbHE 3HAYCHHS.
bynosa nHeppony. CeuoBuit Mixyp, Tonorpadis, Oya0Ba CTIHOK.

OcobnuBocTi  OyJOBM CepLEBOro M’si3a. Kamepu cepus, kiamnasu.
KpoBonocrauanns cepis. [IpoBinna cuctema cepisi. [lonoxkeHHs cepiis B TPyIHIM
NOPOKHUHI.

3aranpHUM OrIAn CyauHHOI cucteMu JoauHu. KpoB Ta miMmda. 3HaueHHS
KpoB0ooOiry # mimdoobiry. OcobOnmuBocti OynoBu aptepiif, BeH, kamuasipiB. Koma
KpoBoOOIry. Aopra Ta ii rojoBHI rinku. KpoBomocrayaHHsSi MO3KYy, apTepiajbHe
BinizieBe xono. Benosna cucrema. BopiTHa BeHa medinku. OcoOIuBOCTI KPOBOOOITy
Ioja.

3aranpHuil ornan OyJOBH HEPBOBOiI CUCTEeMHU JOoAuWHU. Dijo- 1 OHTOreHe3
HEPBOBOi cHCTEeMHU. Bilaiim HEpBOBOI CHCTEMH: IIEHTpajbHa Ta mepudepuyHa;
COMaTH4YHA Ta BereTaTuBHA. byqoBa CIMHHOTO MO3KY, Horo ¢yHkiii. O00I0HKM Ta



CEerMEHTH CIUHHOTrO MO3Ky. Pednexropna gyra. IIpoBigHi nuisixu. COIMHHOMO3KOBI
HEPBU Il HEPBOBI1 CIUICTCHHSI.

['onoBHUI MO30K Ta WOro OHTOreHe3. bynoBa OCHOBHMX BIJJILIIB TOJIOBHOTO
MO3Ky. Perukynspna ¢opmaris croBOypy Mo3ky. JlimOiuHa cucrema. bynosa
KiHIIeBoro Mmo3Ky. I[luTo- Ta MienoapxiTeKTOHIKa KOpHW MiBKyJb. Jlokamizaris
dyHKIIH y KOpi miBKyJIb. KipkoBi kiHIll aHami3aTopiB. [IpoBiiHI NIISXHU TOJIOBHOTO Ta
CIMHHOTO MO3KY: BUCX1JHI Ta HM3XiaHi. IlipamigHa Ta ekcrpamipamigHa cucTeMa
TOJIOBHOTO MO3KY.

[TonsTTs mpo anamizatopu. Cxema OymoBu aHamizatopa. Opran 30py, CIyXy,
Hioxy. KipkoBe nmpencTaBHUIITBO aHAII3aTOPIB.

®I310JI0I'TA JTIOAUHU TA TBAPUH

3arajpHa XapakTepucTuKa 30yJIMBUX TKaHUH. MemOpanHi noTeHiianu. da3u
3MiH 30y 1uBOCTI B Tiporieci po3Butky [1J]. 3akoHun moapa3zHeHHs 30y UTMBUX TKAaHUH.

®dizioyioriss  MOMEPEYHO-MIOCMYTroBaHUX  M’s3iB.  Mopdo-dyHKIioHaIbHa
CTPYKTypa CKEJIEeTHUX M s31B. Buau Ta MexaHi3MHU CKOpOYEHHS M’s31B. 3B’ SI30K MiX
nojpa3HeHHsIM 1 ckopoueHHsM. Cuina 1 pob6oTta M’s3iB. Diziosoris riaagkux M’ s3iB.
MexaHi3M CKOpOYEHHS.

bynoga 1 ¢pynkitionyBanHs cepiia. Di3100ri4HI BIACTUBOCTI CEPIIEBOTO M S3a.
ABtoMarisa cepug. OcoOIMBOCTI CKOPOUYEHHS CEPLIEBOTO M si3a. AHal3 OJMHOYHOTO
CepleBOro HUKIY. XapaKTepUCTUKA TMOMIMPEHHS 30y/DKeHHS 10  Cepllo.
Komnencaropni mexanizmu. Enextpokapaiorpadis sk METOJ TOCHIKEHHS TUHAMIKH
30yIKEHHS B CEPIIi.

OCHOBHI NPUHIMNM TreMoauHaMiku. PakTopu, M0 BU3HAYAIOTh BEIUYHUHY
KpPOB’STHOrO TUCKY. CHCTOJIIYHUN Ta XBWJIMHHHMA 00csru Kposi. IIIBUIKICTH TOKY
KpOBI.

dizionoriuni xapaktepuctuku KpoBi. Ckman kposi. bydepHi cuctemu Kposi.
[1nazma kpoBi. OCMOTHYHMI Ta OHKOTHYHUNA TUCK KpoBi. POpMEHI €JIeMEHTH KPOBI,
iX KUIBKICTb, BJIACTMBOCTi, (YHKII 1 migpaxyHok. JleiikonurapHa ¢dopmyra.
I'emornoOin Ta Horo moxiaHi. 3axucHi (yHKUIi KpoBi. CydacHi YSIBJIEHHS IpO
MeXaHi3M 3CiJIaHHS KpoBi. BueHHs mpo rpymnu KpoBi. ATJIFOTUHOTCHHU Ta arTIFOTHUHIHU
KkpoBi. Pesyc-daktop. OCHOBHI IpaBmIIa MepETMBaHHS KPOBI.

TpaBnenHs B poToBidi mopoxHuHi. CnuHHI 3amo3u. Ckiajg ¥ BJIACTUBOCTI
cnuHM, ii pepmenTu. MexaHi3M CIUHOBUAUICHHS. TpaBieHHs B NUIYHKY. DepMeHTH
IUTYHKOBOI'O COKY, iX fis. Peryndmis nutyHKoBoi cekpenii. TpaBieHHsS B TOHKOMY 1
TOBCTOMY KHUIIeUHHUKY. KulikoBuii cik, Horo ckiaj ta 3HaueHHs. CeKpeTopHa poib
iIUTYHKOBOT 3ano3u. [lpuctinkoBe TpaBieHHs. Mikpobiota KuiedyHUKa Ta ii
3HaYeHHS. BCMOKTYBaHHS pPEYOBHH y MUTYHKOBO-KHMIIKOBOMY TpakTi. MexaHi3Mu
MOTOPHUKH ILTYHKOBO-KUIITKOBOTO TpakTy. OcHOBHI ¢yHKuIT nediHku. Ckiaj *oBui
Ta pOJIb y TPABJICHHI.

OOMmiH OUIKIB, KUpIB Ta BYIJVIEBOJIB. A30THUCTa piBHOBara. EHepreTHuHMii
Oamanc opranizmy. ®izionoriuna kamopumertpis. Kamopuunuii koedillieHT KHUCHIO.
JuxaneHuii KoeiieHT, iforo 3HaueHHs. OCHOBHUI 00MiH. PoO6ouunii 0OMiH.



Hupka, ii 6ynoBa. Hedpon sx (yHKIIOHATBEHA OJUHUIIS HUPKH. Y TBOPEHHS 1
ckian mepBUHHOI cedi. DinbTpamiiauii TUCK. [loBOpOTHO-IpoTHTOYHA CHCTEMA
Hupku. [Ipouecu cekpelii pe4oBUH B HUPILI. Y TBOPEHHS 1 CKJIaJ] KIHLIEBOI ceyl.

lanemyBanns 1 30ymkenns B [IHC. Lentpanshe ransmyBanua. OCHOBHI BUAH
[EHTPAJIHHOTO TaJbMyBaHHS Ta Cy4acHI YABICHHS MPO iX MEXaHi3MHU. 3B’SI30K MiX
npolecaMu raiabMyBaHHS 1 30y/pkeHHs. [loHstTss mpo HepBoBuil 1eHTp. HepBoBi
IEHTpH, iX OyI0Ba, XapaKTEPUCTHKA 1 BIACTUBOCTI. HeWpoH sK CTpykTypHa i
dbyukmionansHa oauHuig [[HC. OcHoBHI BiacTuBOCTI HelpoHy. BynoBa HepBOBO-
M’SI30BOTO CHHAICy, Mefiatopu 1 peuentopu. [lepemada iMimysnbCy 4epe3 CHHArC.
brnokxyBanns cunantuuHoi mepenadi. Pednexropuuit mpunnun apismieHocTi LTHC.
[TonsitTs po pediiekc. PeduiekTopHa ayra, il OCHOBHI JJAHKH Ta iX XapaKTEPHUCTHUKA.
Knacudikaris pednekcis.

Meroau BHUBYEHHS 3aj03 BHYTPIIIHBOI CEKpelii. 3arajabHO-010J10T4Ha
XapaKTEepPUCTUKA TOPMOHIB. €THICTh TOPMOHAIBHOI i HEPBOBOI PETYIIAIIT KUTTEBUX
GyHKIIi# opranizmy.

IF'EHETUKA I MOJIEKYJISAPHA BIOJIOT'IA

Opranizaris 1 GyHKIis TeHOMIB. [[esKki 3araibHi pucu opraHizarlii Ta QyHKIi
reHOMIB BipycCiB, npokapioTiB Ta eykapioTiB. JIHK- ta PHK-renomu Bipycis. ['enu Ta
oneponu. [lmasmigu ta emicomu. OcobnuBOCTI OynOBU TeHIB eykapiorTiB. Tumwu
HYKJIEOTHIHO1 TIOCTITOBHOCTI €yKapiOTHUX TeHOMIB. MOO1/IbHI TeHETUYH1 €IEMEHTH.

Hezanexxne ycnaakoByBaHHA. ['10puaooriyauii aHaii3 Ta TUIU CXpEUlyBaHb.
3aKOHOMIPHOCTI HE3aJIC)KHOTO YCIAJAKOBYBAaHHS. BiIXujaeHHS BiJ MEHACTIBCHKUX
(dbopMyIT pO3IIEIUICHHS 32 HE3aJIEKHOTO YCIaKOBYBaHHS IeHIB.

3uernHe ycnaJKoBYBaHHS 1 KDOCUHIOBEp. 3aKOHOMIPHOCTI yCIaJKOBYBaHHS 32
MOBHOTO 1 HEMOBHOTO 3YEIUICHHS TeHiB. BenudynHa KpOCHHrOBEpY SIK MPHHIIUII
noOyJ0BH reHeTUYHUX KapT. [HTepdepeHnuis 1 koiHuMaeHUis. Po3paxyHOK yacToTu
KPOCHHTOBepy IO po3smiemieHHio B F,. I'eHetmuna pexomOinaris. Perymsmis
KPOCHHTOBEpY.

Cratp 1 34ermyieHe 31 CTaTTI0O ycnaikoByBaHHA. ['‘enerwka ctati. Tumwm
XpPOMOCOMHOTO BH3HAUEHHS CTaTi. [eTepoxpoMocoMu 1 [030Ba KOMIICHCAIIiS.
KinbkicHe criBBIIHOIIEHHS! OCOOMH Pi3HOT CTATI 1 MOr0 peryiidiis. Y crnagkoByBaHHS
O3HaK, 3UETJICHUX 31 CTATTIO.

[TozaxpoMocomHe ycrnaJakoByBaHHs. MITOXOHIIpIi 1 XJIOPOIUIACTH SIK HOCII
reHeTu4Hoi 1Hdopmarlii. MeTtoau BHUBYEHHS CTPYKTYpH Ta (YHKLIA IUIaCTOMY.
O3Haku, 0 KOHTPOIIOIOTHCS TeHAMU [UTOIUIa3MU 1 XpoMocoM. [H(DeKITiiiHI areHTy i
eKCTpaxpoMocoMH1 eneMeHTH. [IpenerepmiHaiiis IUTOIIa3MH a00 MAaTEPUHCHKUI
e(eKT.

Monudikamii 1 myramii. Knacudikamis myrtamiid. 3aranbHa XapaKTepUCTHKA
TUIMIB MYyTalllii Ta METOAM BHU3HAYEHHsS. MeToau JOCHIDKEHHS MyTalid y
MIKpoOpraHi3zmiB. MeToiu JOCT1KEeHHS MyTaIliil y eyKapioTiB.

XpoMOCcOMHI ~ MyTauli. 3arajJibHa XapakTepUCTUKAa Ta  KilacuQikarlis.
[TepeOya0Bu XpomMocoM, 10 BIUIMBAIOTh Ha KUTBKICTh T'€HIB Y XpoMocomax. Jlemneri.



Hymumikamii. TlepeOymoBu xpomocom, IO 3MIHIOIOTH JIOKaji3allifo reHiB. [HBepcii.
Tpancnokamii. Tpancmosumii. Mirpyodi TeHETHYHI €JIEeMEHTH MPOKapiOTiB.
Mirpytoui reHeTH4Hi eleMeHTU eykapioTiB. IlepeOynoBu, 10 3MIHIOIOTH KIJIBKICTb
XpPOMOCOM. 3JIUTTS Ta MOAUTM XpoMmocoM. AHeyruioimis. ITomimmoimis 1 eBOJOIIis.
lammoigiss 1 cenmekuiiiHui mpouec. MexaHI3MU CHOHTaHHOTO Ta 1HAYKOBAHOIO
myTareHesy. MyrtarenHi gaktopu. Exosorist 1 MmyTareses.

I'eneruka moauHu. Tunu ycnagkoBYBaHHS. XPOMOCOMH JIFOJAUHU Ta METOIH
ix pocmimxeHHs. ['eHOM 1 KapTyBaHHs reHiB MroauHd. Kimacudikaiis cnagkoBUX
xBOopo0. ['eHH1 Ta XpOMOCOMHI XBOpoOH. I'eHeTruHMT os1iMop(]i3M 1 maToJIOTsI.

I'enetnka nomynsuiid 1 ii 3HadyeHHd. [lonmyndmiss — OAMHMIL €BOJIIOLIIITHOIO
npouecy. ['eHeTUYHa TeTEepOreHHICTh MPUPOJHUX TNOMYJALid, il BU3HAYEHHS Ta
ominka. Yacrora reHiB Ta TeHOTUMIB y momyismii. 3akoH Xapmi-BaitHOepra Tta
BUKOPUCTAHHS UOTO (POPMYJIH.

dakTopy reHeTHYHOI TMHAMIKH TOMYJIAIIN 1 MIKpoeBooIlisa. BiacyTHicTh a6o
oOMexxenHs manmikcii. [[peitd reniB. Mirpamii ocobmn abo motik TeHiB. Tuck
myTatiii. BB go06opy. I'eHeTnyHa CTpyKTypa MOy, afanTailis 1 €BOJIOLis.

Cenekiig. Coptua, TOpoayd 1 INTaMHd SK 3acoO0M BUPOOHMITBA. | eHeTHKa
KUTBKICHUX O3HAK y celiekilii. OCHOBHI eTanu ceiekiiitnoro npouecy. KomoOinaiiitna
MIHJIUBICTh K JDKEPEJIO BUXIJHOTO MaTepiany. ['eHeTHyHa 1HXKEHEpis B CTBOPEHHI
BUXIHOTO MaTepiamy aiusa cenekmii. Tumm cxpemnryBanb y cenekmii. Tumu moGopy.
I'ereposuc y cenekiii. Cenexiiisi MIKpOOPTaHi3MiB.

Tpanckpumniis. [Ipomoropu 1 Tepminatopu. Tpanckpunton. JIHK-3anexni
PHK-nomimepasu. Huxkn JIHK-3anexnoi tpanckpunumii. I[IpouecuHr nepBUHHUX
tpanckpunTiB. IIporecunr nonepennukie PHK y 6akrtepiii. [Iponecunr npoPHK B
€yKapiOTHHUX KIITHHaX. MeXaHi3MH CIUIAMCHUHTY Ta METOIM iX JOCIIKCHHS.
AnpTepaTUBHUN CIUIAWCHHT 1 TpaHccIUIaWcuHr. OCHOBHI NIUIAXW — PEeryJisLii
TpaHckpunii. Perynsamis ¢yHkuiii npomortopiB. CucTeMHa peryJsiis 1HImiamii
TPAHCKPUIIIIi y MPOKapiOTIB 3a JONOMOToi0 d-(haktopa. Perymsiis TpaHCKpUMIii Ha
piBHI TepmiHaTopiB. OcobnmBocTi perutikauii/Tpanckpumniii renomis PHK-Bipycis.
3BOpPOTHS TPAHCKPHIIIIIA 1 )KUTTEBUN IUKI peTpoBipyciB. Tpaucmusiis. MonexkysipHa
opranizamiss pubocoMm. Inpopmamiitna PHK gk wmatpuus nnus cuHTedy Ouika.
Mexanizmu TpaHciiii. [TocTTpaHCasAIiHHMN TPOLIECHHT.

Ontoreneruka. Jleski 3araiabHI 3aKOHOMIPHOCTI Ta CTafil 1HIWBITYyaJIBHOTO
po3BuTKy. ['eHeTmyHa aetepmiHamis 1 AudepeHmiamnis KINTHH. TOTUMOTEHTHICTS.
CyuacHi ysBIIeHHS TIpo AudEepeHIliiHy aKTUBHICTb TE€HIB 1 1i peryssiiio B mpoiieci
po3BUTKY. JleranpHa nudepeHUianis KIITUH 3a PO3BUTKY e€ykapioTiB. B3aemonis
I'EHIB B TpOIleCi PO3BUTKY. ['€HETHMYHI MOJeNl Ha MPUKIaAl Apo30did Ta IHIIUX
00’exTiB. KiTOHyBaHHS POCIIVH 1 TBapWH, HOTO MEPCIIEKTUBH.

TEOPIS EBOJIIOLIIT
Buenns Y. [lapsina npo ¢popMu Ta 3aKOHOMIPHOCTI MIHJIMBOCTI, PO MITYyYHUHN
n06ip Ta ioro ¢popmu. [Ipupoauuii 1061p sSIK BUKUBAHHS HAUOLIBII TPUCTOCOBAHHUX.



[Tonsarrss mikpoeBostoiii. CTBOPEHHS CHHTETMYHOI Teopii eBOJOIi Ta ii
rOJIOBHI MoOJIOkeHHsA. OpraizM sK eJeMEHTapHa OJWHULA €BOJoLil. BHyTpimHs
TeHeTUYHA €JHICTh TMOMYJSIii Ta AWHaAMidyHa pIBHOBAara OKPEMHX TE€HOTHUIIIB Yy
nomynsii. [loustrs mnpo renodonn mnomymsami. Koaganramis — B3aeMmHe
MPUCTOCYBAHHSA ajiesiei B reHO(GOH 11 MOIYJISIIi.

Kputepii Bumgy. LlimicHicTs BuIy, ii T€HETHYHI OCHOBH 1 MEXaHI3MU
niaTpuMaHHs. PeabHICTh iCHYBaHHs 1 Oi0JioT14HE 3Ha4YeHHs BUIIB. Kputepii Bumy.
Konuemniist monmitumnoBoro Buay. 3arainbHi 03Haku BUy. CTpyKTypa BUAY SK IITICHOT
CUCTEMH.

3Ha4YeHHS 130JII0F0YUX MEXaHI3MIB JJIsi BHYTPUIIHBOBUAOBOI audepeHIanii i
YTBOPEHHS HOBUX BUIIB. LIInsixu BUAOYTBOpEHHS. AjlonaTpUuyHe BUOYTBOPEHHS SIK
3aBEPILICHHS MIKPOEBOJIOIIITHOTO Tporiecy. [Ipunimn 3acHOBHUKA. Y TBOPEHHS BU/IIB
Ha Mexi apeany. [IoHATTs “dopMu BUIOBOTO paHTy”, iX IEPETBOPEHHS Yy HOBI BUIH.
Buau cuMmatpudHOTro BUIOYTBOPECHHS: MOTIILIOTAN3AIIIs, T10pHUIU3allis, XpOMOCOMHI
nepeOy 0By, €KOJIoTiuHa 130JIs11isl. BUIOyTBOpEHHS B araMHUX, MapTEHOTEHETUIHUX
Ta CaMO3aIUTAHIOYUX (OPM.

BIOXIMIA

Crpykrypa Ta 6iojoriuda crenugigyHiCTh TPOTEiHIB. AMIHOKUCIOTHHM CKJIaJl
nporeiniB. Croci0 3B’sA3Ky aMiHOKHCIOT B Oinkax. [lepBuHHA CTpyKTypa MpOTEiHIB
Ta ix OloJIoriyHa CIIeH(pIYHICTD.

Bropunna ctpykTrypa nporeiHiB. byaoBa mnpoTeiHoBuX chipaieid. Meroau
JOCIIJKEHHS! BTOPUHHOI CTPYKTYpH MpOTEiHIB. TpeTuHHa CTpyKTypa MpOTEIHIB, iX
KoH(popmalii. MeToau I0CHiKEHHsI TPETUHHOI CTPYKTYpH MpoTeiHiB. [leHaTyparis
Ta peHaTypauis NpoTeiHiB. 3HAUECHHS TPETUHHOI CTPYKTYpH. UeTBepTUHHA CTPYKTypa
OukiB, 1ix OlojoriyHa axkTUBHICTb. UYeTBEepTHMHHA CTPYKTypa (PEepMEeHTIB,
MYJIbTUEH3UMHUX KOMIUIEKCIB Ta 611Ky BTM.

HyxkieiHoB1 kucinoTH 1 MexaHi3Mu Oi0cHHTE3y OiIKiB. BUBYEHHS G10CHHTE3Yy
IIPOTEiHIB HA CYOKIITUHHUX CTPYKTypax. CTpyKTypa HyKJIeTHOBUX KUCIOT. CKiIa10Bi
XIMIYHI KOMITOHEHTH HYKJIETHOBUX KHCJIOT. Byj0Ba MOHOHYKJICOTHIIB 1 CIIOCOOH iX
3B’SI3Ky B TOJIHYKJICOTHAHOMY JaHIory. I[lepBuHHaA CTpyKTypa HYKJIETHOBUX
kucnoT. Bropunna ctpykrypa JIHK Tta ii Giomoriuna OynoBa, 3HaueHHs. DeHOMEH
3arpaBku. Bropunna ctpykrypa TPHK, pPHK, iPHK. KoxgyBanus 6iocunTtesy O1IKiB.

Crpykrypa 1 knacudikaris BitamiHiB. CTpykrypa BitamiiB. Kmacudikaris
BiTaMiHIB. ABITaMiHO3U, TINOBITaMiHO3U, TiNEpBITaMiHO3U. Boaopo3uuHHI Ta
KUPOPO3UNHHI BITAMIHH.

VYyacTe BiTaMiHIB y mpouecax oOMiHy pedoBHH. TiamiH, Oro Ko(pepMeHTH,
posib y (¢depMeHTaTUBHHX mpoliecax. Pibodrnaid, #oro kodpeMeHTH, pPOJb Y
dbepmentatuBHUX npouecax. [lantorenoBa kuciora 1 Ko-A. Ilipugokcun Ta #oro
koepmenTu. JlinoeBa kucimora. AckopOiHoBa kuciora. HikoTMHOBa KuCIIOTa, i
amin, HMH, HAJI ta HAZI®. Pons BiTamiHy A B 1HIiMmiaIii J1i30COMaabHUX MPOIIECIB.
Bitamin JI. Paxitizm. biosnoriyno-aktusHi popmu Bitaminy Jl. Bitamin E sik crionmyka
3 TpoTekTopHor jiero. Bitamin K, i#oro OionoriuHa poab. MixBiTaMmiHHI
B3a€MOBIIHOCHHU.

Merabomnizm ByriieBoiB. EH3uMaTW4yHUI TIiKOJI3. BHYTPINIHBOKIITHHHE
OKMCHEHHS TIJIIOKO3M. ['JiKoii3, TIIKOreHomi3, OpoaiHHA. AepoOHE OKHWCHEHHS



rmoko3u. L[TK. [Ipsame oxkucHenHs rmoko3u. [lentozodocdaruuii muki. Perymnsimis
oOMiHY BYTJIEBOIIB B oprani3mi. KirtouoBi (hepMeHT 0OMIHY BYTJICBO/IIB.

CyuacHi ysiBJaeHHsS mpo OiojoriuHe OKHMCHEHHs. biosoriyni memOpaHu Ta ix
¢ynkuii. CydacHi ysBIEHHS TMpo CTPYKTYpy Ta QyHKLII  MITOXOHIPIM.
Enexrpoximiunuii morteHmian. OxucHioBasibHE (¢ocdopmmoBanHsi. CyOcrpaTHe
dbochopuntoBaHHs.

depMeHTH Ta iX po3moJlT B opraHenax kiiTuHu. Knacudikaris pepmeHTiB.
Cytp sBuma katamizy. Perymsmis depmentiB. Tumu perymsmii. AJuiocTepuyHi
neHTpu. [IOHATTS Mpo MyJIbTUEH3UMHI KOMIUIEKCH. MeTabonoHu. 3araibHi ysSBICHHS
PO KIHETUKY (PePMEHTATUBHUX PEAKITii.

CrnemmdiyHicTh 1 akTHBHUN T1eHTp ¢epmeHTiB. Posmomin ¢epmeHTiB B
KIiTHHAX. MeTonu BUAUICHHS CYOKIITUHHHUX opraHen. depmentu smep, pubdbocowm,
PETUKYIYMa, MITOXOHJP1, MIKPOCOM, IUTOILIA3MH Ta MJIa3MaTUYHUX MEMOpaH.

Jliniay, ix nepeTBOpeHHs B opraHi3mi. byjoBa, B1acTUBOCTI, 610JI0TTYHA POJIb.
INaponiz  mimigie  minmazamu.  MexaHI3M  BCMOKTYBaHHS. PecuHTes  mimifis.
BHYTpimHBOKTITHHHI TIepeTBOpeHHs mimiaiB. OOMiH pEYOBHH SK €IWHA CHCTEMa
MPOIIECIB

I'opmonu. Ilousttss mpo ropmonu. Knacudikaris. Mexanizmu aii. OCHOBHi
TOPMOHHM OpTaHi3Ma JIFOUHHU.

®I310JIOI'TA TA BIOXIMISA POCJIMH

Knituna six ocmotnuna cucrema. Ocmoc, Typrop. TepMoauHaMiuHi MOKa3HUKH
BOJHOTO pexuMy pociuHu. [lormmHaHHS BOOM KOpeHEBOrO cuctemoro. KopeneBuii
tuck. ['yramis i mnau pocnun. llnsgxu TpaHCOpPTyBaHHsS BOJW, KIHIIEBI ABUTYHH,
MeXaHI3M nepecyBaHHs Bou. TpaHcmipaltid i i ¢iziojgoriyHa pois, TpaHCIipaliiHAHA
Koe(ilieHT. AHTUTPAHCIIPAHTH.

Kiacudikartist mirMeHTiB (POTOCHHTETHYHOTO amapaTy Ta ix OyaoBa. biocunTes
xymopodiny Ta iHmUX mirMeHTiB. CTpykTypa THIAKOigiB. PeakuiiiHuii 1eHtp,
dboTOCMHTETHYHA OJWHUIIA, CBITJIO30MpabHUI KoMILIekc, ¢oTtocuctemu I ta II, ix
cknan ta ¢yHkuii. 30ymkenuit cran ximopoduny. [lepBunHi mpouecu GOTOCHHTESY.
Hukmiune 1 Heuukmune ¢doTopochopumoBanns. [msaxu dikcauii CO,: Cs-, Cy-
tanu potocuHTe3y, ki Kanbpina, nukn Xerda-Cineka. MOKT — merabosnizm 3a
TUNIOM TOBCTAHKOBHX. oroauxanHHs. MexaHi3mMu perymsimii  (GOTOCHHTE3Y,
IHTEHCUBHICTb oTocuHTe3y. J{000BUH Xi/1 HOTOCUHTESY.

Ponbs guxanns ang pocnuH. PiBHAHHS auxaHHs Ta ioro anami3. CyOcTtpatu
nuxanHsa. JluxanpHuit koedimieHT. 3B'I30K AMXaHHS, OpOAiHHSA 1 (OTOCHUHTE3Y.
BruiuB 30BHIITHIX YMOB Ha IHTEHCUBHICTh JTUXAaHHS POCIIHH.

Kopenese xuBnenns. 3aranbHa xapaktepuctuka opranorexiB (C, N, O, H),
MakKpo- 1 MIKpOEJIEMEHTIB. 3aKOHOMIPHOCTI HAJXOKEHHSI MIHEPAJIbHUX €JIEMEHTIB B
KOpPEHEeBY cucTeMy. MeXaHi3MU TOTJIMHAHHS, TPAHCIOPTYBAaHHS 10HIB KOPEHEBOIO
cucremoro. JliarHocTuka mOTped pPOCIMH B €JEMEHTax >KUBJICHHS. Bropunhe
BUKOPUCTaHHS (peyTHIiIi3allisl) eIEMEHTIB B POCIIHHI.

[Ipouecu pocTy 1 pO3BUTKY POCIMH. 3arajibHa XapaKTepUCTHKa pocTy. Tumu
pOCTY 1 OCHOBHI 3aKOHOMIPHOCTI POCTOBUX HPOLECIB. S-NMOAIOHA KpUBa pPOCTY.



BB 30BHIIIHIX (DaKTOpiB HA PUTMIYHICTH POCTY POCIHMH. TWmu perymsuii: Ha
KIITHHHOMY piBHI (TeHHa, MeMmOpaHHa, ¢GEepMEHTaTUBHA), HAa MIKOPTaHHOMY
(TpodiuHa, GpiTOoropMOHaIbHA, €IEKTPO(Di310JI0TIUHA) TA OPraHi3MOBOMY.

[IpupoaHi pedoBUHHW, MIO BIUIMBAIOTH Ha PICT Ta MOPQOreHe3 pPOCIUH.
®itoropmoHd.  CTUMYJSATOPU Ta IHTIOITOPU POCTOBUX MPOLECIB (peTapaaHTH,
repOiuau, aedoriaHTy.

3B'I30Kk pocTy 1 po3BUTKY. BikoBi eramu, Qenonoriuyni ¢da3m, eramnu
oHTOreHe3dy. Posb (ITOXpOMHOI CUCTEMH Yy PpO3BUTKY pOCIMH Ta 3MiHaX
(1310JIOTIYHOTO CTaHY.

[lompasnenns i gopmu Horo mposiBy B POCIAWHI 1 KiIiTUHI. Pyxu pocnun:
TPOIi3MH, HaCTIii, HyTalii. diToropmoHaiibHa Teopis Benra-XonogHoro.

®di310JI0T1YHI OCHOBH CTIMKOCTI POCIHMH JO €KCTpeManbHuX yMoB. CTpec Ta
rOMEOCTa3 POCIMHHOrO OpraHizmy. Pamgiope3ucteHTHiCTh. Pociaunu — 6ioiHAMKaTOpH
3a0pyaHeHHs. DiToiHAMKALIIS.

BIO®I3UKA

Enextpuunuii cTpymM B eNeKTpoidiTax. 3aKkoOHU eJekTpoiizy. Enexrpuyna
nossipusanis. Bumm nonsgpuzauii. EnektpokinetnuHi sBumia. Enexktpodopes.
MemOpanna mnossipu3ainiis.  EnexkTpoemHICTh KMBOiI  TKaHWHM. [IpoxomkeHHs
HNOCTIHHOTO CTPyMy uepe3 KHMBI TKaHWHU. [lisl MOCTIHHOrO CTpyMy Ha OpraHizMm
TBapuH. EnexrtpornpoBigHicTe TkaHuHH. [loHATTS peoba3a 1 xponakcis. Dopmyna
Beiica. [lanpBaHizamis sSIK METOJ JIKyBaHHA CJIA0KUM TIOCTIMHHM CTPYMOM.
[IpoxomkeHHsT 3MIHHOIO CTpyMy 4epe3 >KHMBlI TKAHWHHU. EKBIBaJIEHTHI CXEMH
Olosioriyaux o00'ekTiB. Omip >XUBUX TKAaHUH 3MIHHOMY cTpymy. Jucnepcis
eNeKTporpoBigHOCTI.  [lif 3MIHHOTO CTpyMy Ha Opra”i3M TBapuHU. Meroau
JOCIIKEHHS 01000'eKTIB CTPYMOM: peorpadis, peoeniidanorpadis,
peonyinbmanorpadis. biodizuka ypaxeHHs eIeKTPUKOIO.

[IpuctocyBaHHS MEPIIOTO 3aKOHY TEPMOJUHAMIKU J0 XKUBHX cuUcTeM. Jloka3u
BIJIMOBITHOCT] MEPIIOTO 3aKOHY TEPMOJMHAMIKU KUBUM cucTemaM. J[aHi npsmoi Ta
HenpsMoi kajnopuMmetpii. Enepretuunuii Oananc moauHu. EHTanmemisa gk GyHKIIS
CTaHy CHCTEM.

3akon @ika. Ewneprermuynuii mnpodine Ta eHepreTuyHuUN Oap'ep peaxiiii.
Enepris axktuBamii Tta ii ¢Gi3UYHUNA cMHCH. 3aJIEXKHICTh MIBUAKOCTI peaKIlii BiJ
TemriepaTypu. PiBHsSHHS Ta miarpama Appeniyca. [IpakTthyHi 3aco0M BU3HAUYCHHS
E.. Temmepatypuuii koedinient Bant-I'odda., iioro yucioBi 3HAYCHHS IS
¢b13u9HUX, XIMIYHUX 1 610JI0TIYHUX TIporieciB. MexaHi3M (pepMEHTaTUBHOTO KaTallizy
Ta 3HWKEHHS E, ;.

Entponis, 11 pisuunuii cmuca. [puknaan po3paxyHky entponii. Matematuusi
BUpA3u JPYroro 3aKOoHy TepMoauHamikd. CTaTUCTUYHHNA XapakTep IPYroro 3aKOHY
tepmonuHaMiku. PiBHsHHA bonbiMana. YsBu mpo TepMOAMHAMIYHY WMOBIPHICTH
ctany cucreMm. llpukinanu po3paxyHKIB TepMOAuHaMIYHOI #MoBipHOCTI (W).
OnuHuini  BUMIpIOBaHHS eHTporii. TepMoauHamiuHi moTeHmiaau [100ca Ta
['enpmronsia. [IpucTocyBanHsl Ipyroro 3aKOHY TEPMOIMHAMIKU JIO JKUBHUX CHUCTEM.



Bukopucranus eHTpomii Ta TEPMOJAMHAMIYHMX TMOTEHIANIB JJii BU3HAYCHHS
CIIPSIMOBAHOCTI MPOIIECIB Ta IEPEXOAIB CUCTEM 3 OJHOTO CTaHY B 1HIITHH.

TpancnopT pedyoBUH uepe3 MeMOpaHu. AKTUBHMN TpaHcnopT. Di3uuHi
napaMeTpu KaHalliB 1 mop y memOpanax. ['imore3a 3apsjkeHux kaHamiB. bymosa
10HHUX KaHaiB. BopoTH1 Toku B 6ilomemOpaHax. lonogopu.

OcHoBHi 3akoHu ¢otobionorii. biomomidecteHmis. DyHKIIT 1 3HaAYCHHS
moniepeprHiB.  XEMOJTIOMIHICIEHITIA. XapaKTepUCTUKa (POTOXIMIYHMX MPOIIECIB.
®dmroopecienis. DocdopectieHiris.

Tunu macuBHOrO TpPaHCHOPTY Kpi3b Olosoriuni  memOpanu. Ocmoc.
Oinprpamis. Hudysis ta 11 pizHoBuan. Bumm tpancmopry. [lacuBHuii Tpancmoprt.
®di3uyH1 CKJIaM0BI MacuBHOro TpaHcnopty. Jdudysia. [Monermena audysis. Ocmoc.
OdinpTparris.

biodizuka memOpaH. PiavHHO-KpUCTandiyHa CTPYKTypa JimiaiB. Meroau
nociipkeHHs: MmeMOpaH. bygoBa 6iomemOpan. Mopeni OynoBu (Moxeni "canasiva',
CJIOICTO-CEKLIMHI, MIIeIsApHi, MoO3ai4yHi, piAUHHO-MO3aiyHi). XIMIYHMNA CKJIaxa
O0iomemOpaH. AcumeTpiss MeMOpaHHUX KOMIOHEHTIB. OCHOBHI (I3MKO-XIMIYHI
BJIACTUBOCTI OiomeMOpaH. PyxomicTh mimiaiB Ta OUIKiB. MeToau HOCITIIKEHHS
MeMOpaH 1 OTpUMaHHs WTYYHUX MeMOpaH. BiiacTBOCTI IITYyYHUX MEMOpaH.

PAJAIOBIOJIOITA
XapaKkTepucTuka CJIIEKTPOMAarHiTHUX BUIIPOMIHIOBaHb. Buan
€JIEKTPOMAarHITHUX BUIIPOMIHIOBaHb. Jxepena BUIIPOMIHIOBaHb, JIIIE

BUIPOMIHIOBaHb, TPEK 1 HOTO CTPYKTYypa.

B3aemoiis 10HI3yr04Oro BUIIPOMIHIOBAHHS 3 MOJICKYJIaMH KIITHHH. Pasmionis
H,0O, 3miaum B Oiomonekymnax JIHK, PHK, OinmkiB, mimigiB, BYrjeBOJIB IIiJl €O
10HI3yI0UOT0 BUIIPOMiHIOBaHHS. Penapaitisi 610MOneKyI.

B3aemonist 10HI3yI0UOrO BUIPOMIHIOBAHHS 3 MOJIEKYJaMU BOJIM, MPOAYKTH
pamionizy Boau. B3aemomis 10HI3ylOWOTrO BHIPOMIHIOBAHHS 3 MOJEKyJIaMu
HYKJIETHOBUX KUCJIOT, PO3PUBIB €ipHUX, TIIKO3UIHUX, BOAHEBUX Ta 1HIINX 3B’ S3KIB.
dopMyBaHHS OJHOJIAHITIOTOBHUX Ta JBoJjaHmioriBux pospuBiB JIHK. Bzaemomis
10HI3YI0UOTO BHMPOMiHIOBaHHS 3 MoyieKysnamu AK 1 OUIKiB, MOPYIIEHHS CTPYKTYpPH
¢yskiii 6inkiB. B3aeMonis 10HI3y0UOr0 BHUIPOMIHIOBAHHS 3 MOJIEKYJaMU JIiMiJiB,
MOJIEKyJIaMH BYTJIE€BOIIB. POJb KMCHIO B MOIMIKOKEHHI MaKPOMOJIEKYJI 1] BILTABOM
10HI3yI0UOT0 BUITPOMIHIOBAHHS.

Tunu pamiauiiHoi 3arum6em kimituH. IlpomidepaTtuBHa 3aruGenb KIITHH.
Intepdaszna  3armbenp  kimiTHUH.  PamiocTifikicTh Ta  BWXKMBAHHS — KJIITHH.
PaniouyTauBICTh KIITHH Y pi3HI (ha3u MITOTUYHOTO IIUKITY.

[Toporosi Ta 6e3moporosi epexTu onpoMiHeHHs. 3arajibHa cxeMa (GopMyBaHHS
BIJIMOB1/Il TBAPUHHOTO OpPraHi3My Ha OnpoMiHeHHs. PasiaiiiiHi CHHIPOMH Y CCaBIIiB.
CucremHa BIANOBIAL Opra”i3aMy Ha  ONpPOMiHEHHA. BrumB  10HI3ylOUHX
BUIIPOMIHIOBaHb Ha I Jtoaunu 1 TBapuH. [1i3H1 edexktn onmpomineHHs. bionoriuni
daktopu Momudikaiii peaxiidi ccapIliB Ha ONMpPOMiIHEHHS. BB ompomiHeHHS Ha
pereHepaiiiro y TBapuH. Jlish 10HI3yI0UMX BUIIPOMIHIOBAHb Ha IMyHHY CHCTEMY TBAapUH
1 moauHK. PamiamiitHuil KaHIIEpOTreHe3 y JTIOUHHU.



EKOJIOI'TA

Opranizam gk BigkpuTa cucreMa. OOMIH PEYOBHH MOMDK CEPEIOBHILEM Ta
opra”izaMoM. YMoBU HUTTS Ha 3emiul. Knacudikaiiis ekonoriyHux (axTopis.
[Ipuponni Ta anTpomnorensi ¢akropu. biotuuni ta aGiotuuni ¢akropu. [limposzmin
(dakTopiB Ha pecypcu Ta yMOBHU. KiJIbKiCHA OI[IHKAa €KOJIOT1YHHUX (DaKTOpIB. 3aKOH
ONITUMYMY SIK OCHOBA BM)KMBAaHHS OpraHi3MiB. JIIMITYIOUM YMHHUKH, TXHE 3aJICKHE 1
camocTiiiHe 3HayeHHs. EBpiOIOHTHI Ta CTEHOOIOHTHI BUIU. 3aKOH JIIMITYIOYOTO
dakTopy.

[Ipuponni pecypcu - Bu3HaueHHs. Tunu knacudikaiiii pecypcis. [Ipuponni
rpynu pecypciB. Buuepnni Ta HeBuuepnHi pecypcu. llpuHuunu Tta npasuia
BUKOPHUCTaHHS IPUPOJIHUX PECYPCIB.

[IpoGnemu 3amoBigHOi crnpaBu. EKOJIOTIYHI OCHOBH OXOPOHHM MPHUPOTHUX
KOMIUJIEKCIB Ta PO3LIMPEHHS MEPeXi AepKaBHUX 3allOBIJHUKIB Ta 3aKa3HHUKIB Ha
miBaHi  Ykpaiau.  TloHATTS nOpo  OPUPOAOOXOPOHHY  TepuTopio.  Tumm
MPUPOJOOXOPOHHUX TEPUTOPIH.

I'JIPOEKOJIOI'TA
BonoiiMu Ta BOJOTOKM SIK CEpEJOBUIIE MEIIKaHHS TiApoO1oHTIB. OCHOBHI
dbakTopu cepeloBHINA Ta iX BIUIMB Ha TiAPOOIOHTIB — pyX BOJHU, CBITIO,

TEMIepaTypa, COJOHICTh, ra3oBuil pexum, pH, 1pyHTH. XutrteBi dopmu
rigpoOioHTiB. [lnelicToH, HEWCTOH, IUIAHKTOH, HEKTOH, OEHTOC, OOpOCTaHHSI.
CaiToBHIl OkeaH Ta ¥oro HaceneHHs. Mopdomoriuna xapaktepuctuka CBITOBOTO
okeany. Ipyntu nna. Bommi macu. Pyx Bogu. TemmeparypHi oGuacti. Apeanu
rigpo0ioHTIB. 3arajbHa XapaKTEpUCTHUKA HaceJeHHs OeHTanl Ta nenariaiai CBITOBOTO
okeany. Exosnoriuni 30HM OeHTanmi Ta menariam. biomoriuna ctpykrypa CBiTOBOTO
okeaHy. KOHTHMHEHTaJIbHI BOJOMMH Ta BOJOTOKH, YMOBHU KHUTTS Ta iX HaCCJICHHS.
Piuku. Ecryapii. Ozepa. Jlumanu. Bogocxosuma. Ix knacudikanuis, exosoriusi
ocobnuBocTi. EKonoriyHi 30HM OeHTal Ta menariaii. XapaKTepUCTHKA HACEJICHHS.
Ekosoriudi oCHOBU KUTTEISTILHOCTI T1po0ioHTIB. JXKuBlieHHS. ['0J10BHI MMOKa3HUKHU
OIIIHKM KUBJICHHS TiApoOioHTIB. JlmxaHHsA. Amanrarii TigpoOiOHTIB 10 AUXAHHS Y
BOJl. IHTeHCUBHICTH TrazoBoro oOMiHy. Ilomynsiii rigpo6ionTiB. CrTpykTypa
nomynsid. JluHamiy"i Xapaktepuctuku. DyHKIIOHAIBHI ocoOmuBocti. P/B —
koedimient. Eneprodananc nomymsiiin. Bogai 6iomenosn ta exkocuctemu. CTpykTypa
Olo1eH031B. MUDKIONyJISIIAHI  BITHOCMHU Yy OlorneHo3ax. OCHOBHI 0101IEHO3U
CBITOBOTO OK€aHy Ta KOHTUHEHTAILHUX BOJI. Bu3HaueHHs ekocuctemu. CTpyKTypHi
Ta  (YHKIIOHAJIbHI OCOOJMBOCTI BOJHUX €KOCHUCTEM. JlMHaMiKa €KOCHUCTEM.
Cykrecii. ParionansHe 3acBO€HHsS pecypciB Tiapocdepu. biojoriuna mpoaykinis
BOAHUX ekocucTeM. [lepBrHHA Ta BTOprHHA NpoaykKiris. dakTopu, 10 BIUIMBAIOTH HA
npoaykiiro. Mertoau OmiHKM npoaykiii. CBITOBUH MOpOMHCEN TiapOOIOHTIB.
AxniMaTH3anis, aKBaKyJbTypa. Bionoriune CaMOOYHIIICHHS. OunieHHs
3a0pynHeHHX BoJ OiojoriyHuMu 3acodamu. [lnpoxomacmiTaOHUIA aHTPOIOTCHHHMA



BIUIMB Ha BOJHI €KOCHCTEMHU. AHTponoreHHa eBTpodikailis. bionoriune 3a0pyHeHHs
Bo0IM. Exosoriuni HacaiAKu ri00anbHOl 3MIHU KITIMATY.
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3. KPUTEPII OLIHIOBAHHS ®AXOBOTI'O ICIIUTY

3MICT TECTOBHUX 3aBllaHb BU3HaueHO [Iporpamoro ¢haxoBoro icnuTy A BCTYITY
HAa HABYaHHSA IS 3M00YyTTS Jpyroro (MaricTeépchbKoro) piBHS BHIOI OCBITH 3a
cnemianpHicTIO E1 «biomorist ta 6ioximis» OIl «Mikpob6iosorist 1 Bipycoyioris» Ha
OCHOBI cTymeHs ©OakamaBpa, Marictpa (OCBITHbO-KBaJi(iKalifHOTO  piBHSA
crieriajicra).

Tect mist paxoBoro iCHUTy CKJIAJAEThCA 13 3aBllaHb 3 BUOOPOM OJHi€l
npaBuiabHol Bianosiai (T3 3akputoi ¢opmu). [Jo KOXKHOro 3aBAaHHS MOAAHO
YOTHUpH BapiaHTiB Bianosiaen (A, b, B, I'), 3 akux ouH NpaBUIIbHUIA.

3arasibHa KUJIbKICTb 3aBJIaHb TecTy — 50.

3aBnaHHs 3 BHOOpPOM OJHIET TPaBUJIbHOI BIJAMOBiAI OIIHIOETHCS B 0 abo 2
TECTOBUX OaJiB.

PesynbpTaT axoBoro BUMpPOOOBYBaHHS OIIHIOOTH 3a mKanow Big 0 mo 100
OautiB.

Kpurepii onmiHioBaHHsI icUTY 3a paXOMTHUTHD

T3 i3 BHOOPOM 0/1Hi€l NPaBUIBLHOI BiANOBIIi KinbkicTs 02aJiB
e HeMNpaBWIbHA BIMOB1/Ib, 800 BKa3aHO O1IbIIE OJTHIET ,
BI1AIIOB1A1, 00 BIAIIOBIIb HEHAAAHO 0 Gasis
« IpaBUJIbHA BIIMOBIIb 2 Ganmn
e MiHIMaJbHa KUIBKICTh TECTOBHUX OaliB, SKa Ja€ IMpaBO Ha 12 Ganis
y4acTh B KOHKYPCHOMY B1100p1
e MakCHUMallbHa KUIbKICTh 0aniB, sSKy MOXKHa Ha0paTH,
MPaBUJILHO BUKOHABIIH BCl 3aBJaHHS TECTY 100 GamniB

[Tim ywac mpoBEACHHS BCTYIHOTO BUNPOOYBaHHS HE JOMYCKAETHCS KOPUCTYBAHHS
CJICKTPOHHUMHU TMpUJIaJlaMU, MiAPYYHUKAMHU, HAaBUYAJbHUMHU MOCIOHUKAMHU Ta 1HIIUMHU
MarepiajlaMH, SIKIIO IIe He mepeadadeHo pimeHHsM [lpuiimanbHoi kowmicii. Y pasi
BUKOPUCTAHHS BCTYITHUKOM IIiJl 4ac BCTYMHOI'O BHUIPOOYBaHHS CTOPOHHIX JIKEpel
iHpopMmaii (y TOMy 4YHCIl TIAKa3KW) BiH BIJICTOPOHIOETBCS BIJ y4acTi y



BUNPOOYBAaHHAX, Npo 1O CKIAJAETBCSA aKT, B KoMy (axopa aTecTalliiHa KoMicig
BKa3y€ NMPHYHHY BiJICTOPOHEHHS Ta 4ac. Y pasi BUKOPHCTAHHA 3a60pOHEHUX JUKEpe
abiTypienT, Ha BAMory wiena ()axoBoi aTecTaliifHOI KOMicii, 3aTHIIAE ayaMTOpiio Ta
OJIEPXKY€E 3arabHy HyJbOBY OLIHKY.

BeTynHMK Mae npaBo MOJATH MMCHMOBY amnensuiro LIo10 eK3aMeHalliHoi
OmiHKM (KinekicTe 6GaniB), OTPMMaHOI Ha BCTYMHOMY punpobyBsaHHi. Arnenauis
NOAAETECH THCBMOBO Yy BHIMIAJAI 3asBH y MOBiIBHIH ¢dopmi Ha iM’d TrOJNOBH
IMpuiimMansroi komicii OHY imeni 1. I. MeunnxoBa. AnensiiiiHa 3asBa MOJAETHCA
BCTYTTHHKOM 0cO6HCTO 3rifHO 3 TToNOKEeHHAM Ipo anensuiiHy komiciro Onecekoro
HauionanbHOro yHisepcutery imeni I. I.Meunuxosa. [IpeameToM anensauii Moxe 6yTH
TINBKM OLIHKAa 3 BCTYNHMX BunpoOysaHe. He po3risaaroTbes anesdLii, noaaHi
HeB4acHO abo 3 mopyleHHAM IPOLelyPH MOIAHHS.

BeTynHMKH, sKi He 3'SBMIHCh HAa BCTYNHE BMIpOOYBaHHS 63 MOBAKHHX
MPUYMH y 3a3HAYeHMil 3a PO3KIAJOM 4Yac, N0 YyYacTi y MOJANBLIMX BCTYMHHX
BUNPOOYBaHHAX Ta KOHKYPCHOMY Bifibopi He I0ITyCKar0ThCH.

Ionosa (haxosoi aTecTauifHol KoMicii (é/ Cuixana YepHagyyk



