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|. BIOXIMISA, MOJIEKYJISIPHA BIOJIOI'TA

Ponp Ta Micre 610xiMii Ta MOJICKYJISIpHOT 010J10T11 y CUCTEMI TIPUPOTHHUIHNX
HayK. 3HAUEHHS [IUX HAYyK JJI1 CY4acCHOTO PO3BUTKY CYCHIJILCTBA.

CtpykTypa 1 BJIACTHUBOCTI OCHOBHUX MaKpOMOJEKYJ (BYIJ€BOIU, OLIKH,
HYKJICTHOB1 KHWCIIOTH, Jimiau). bymoBa, 3arajgbHi BJIACTHMBOCTI, Kjacudikarris
MakpoMosiekysl. OOMIH Ta MEPETBOPEHHS MaKpOMOJIEKYJl B OpraHi3Mi, KJIIOYOBI
MeTaboMiuHl NUISIXA TEepPETBOPEHHS, MOCIIJOBHICTh PpEAaKIlii, IX perymsiis,
010J10T14Ha POJIb, CHEPTETUUHUIN OallaHC.

depMeHTH, BITaMiHM Ta TOPMOHHU — PETYJSATOPHI MaKpPOMOJEKYIU
opratismy. XiMi4Ha MPUPOJA 1 BIACTUBOCTI IIMX MaKPOMOJIEKYI, Kiacudikarlis ta
HoMmeHknatypa. Kineruka depmentatuBHoro karamizy. depmeHT — cyOcTpatHi
B3a€MOAIl 1 IeHTpaJdbHAa JOrMa  MOJIEKYJsipHOi  Oiojyorii.  [TpunHumm
KOOTIEPATUBHOCTI SIK MEXaHI3M OloreHesy MeMmOpaH, peuemniii (hepMeHTaTUBHOI
aKTUBHOCTI.

MeMOpaHH1 CTPYKTYpU KIITHHU (SEpHI, MITOXOHJIpiaJibHi, JI130COMHI,
EHIOIJIAa3MAaTHYHOTO PETUKYIIYMY), iX 0COOMMBOCTI Ta iieHTudikaris. MemOpanu 1
MDKKTITHHHI B3aeMmo/ii. DyHKIlli MemMOpan. MeMOpaHHUI TPaHCIIOPT.

['opMoHanbHa perymsmis SK MeXaHI3M KOOpAMHAIl OOMIHY pPEYOBHH.
bioxiMiuHl penenTopHi cuctemMu KiiTuHU. Helipomeniatopu. MomnekynspHi
MEXaH13MH MPOBEAECHHS PETYJIATOPHUX CUTHAIIB.

Opranizaniss TeHOMa 1 CTpyKTypa TeHa. [lpuHounm  CTpyKTypHO-
(GyHKL10HAIBHOI OpraHizaiii B 010J10T1i Ha MPUKIIA/Il PEryJsii eKCIpecii FeHoMY 1
(bepMeHTHOI akTUBHOCTI. OCOOIMBOCTI TPAHCKPHUILIT B KIITHHAX MPOKapiOTIB Ta
eykapiotiB. [Iponecunr MPHK. Ctpykrypa pubocomu. Enonramis, iHimiamis i
TepMiHallis TpaHcuamii. Perymsmis Tpancisii. Camooprasizaiisi  O1IKOBOI
rnoOynu. IlpuHnunm iepapxiyHOCTI B CTPYKTYpHIM oOpraizaimii XpOMaTHHY,
pubocom 1 MeMOpaH.

Monexynspui  mexanismu  pervtikamii  JJHK. Monekynspai  mMexanizmu
penaparii, pexkomOinamii JHK. Ilpuaiun xoMruieMeHTapHOCTI Ha MPHUKIAII
ctpykrypu JJHK, mexanizamiB Tpanckpuniiii i Tpancismii. [{lutockeneT 1 perymsiis
eKCIIpecii TeHOMY.

Metonu  MOJNEKYJSPHO-O10JIOTIYHOTO  €KCIIEPUMEHTY Yy  BHUpIIICHHI
3arajJbHOOIONOTIYHUX 1  MPAaKTUYHUX  3aBJaHb. BUBUEHHA  NPUHLUIMIB
(GyHKL1OHYBaHHS MOJIEKYJIIPHO-010JI0TTYHUX CHCTEM. Konuenmis
MDKMOJIEKYJIIPHUX B3a€EMOJIIA 1 XapaKTEpUCTHKA Ca0KUX B3aeMoAiil (cunu Ban-
nep-Baanbca, BoHEBHI 3B'430K, T1IpoPOOHI 1 €JIeKTPOCTATUYHI B3aEMO/III).

Jlireparypa

1. Henscon /[I., Kokc M. OcuoBbl Ouoxumuu Jlenunnmpkepa. B 2-x t1.- M.: U31-BO
«bunowm. Jlaboparopus 3nanui», 2011-2014. — 669 c.

2. I'yocekuit FO.1. bioximis. — Binaunga: HoBa kuura, 2009. — 664 c.

3. Kyuepenko M.€., ba6entok 10./l., Bacunse O.M. ta in. bioximis // K.: BIIL]
«KwuiBcekuii yniBepeurer», 2002. — 480 c.

4. Konsman ., Pem K.-I'. Harnsanas 6uoxumus.- Ilep. ¢ vem. — M.: Mup, 2005. —
469 c.



5. Monekynsipuast Ouosnorus kinetku. / b. Andeprc, J. bpeit, JIsrouc k. u np. B
3-x 1. Ilep. ¢ anrn.- M: Mup, 1994. — T.1- 517 c., T.2- 539 c., T.3- 504 c.

6. CuBoso6 A.B. Monekymspna 6iosoris. — K.: BIIL «KuiBcbkuii yHiBEpcUTET»,
2008. - 384 c.

II. 'TEHETUKA

MonekynspHi Ta nMTosNoriuHi mexaHizmu cmagkoBocTi. Ctpykrypa JJHK.
Mexanizmu perutikanii JJHK. I'ean 1 reHoMu. 3aranbHi pucu oprasisailii reHOMIB y
mpo- Ta eykapioTiB. MoOiTbHI TEHETWYHI €JIEMEHTHU. | eHeTWYHI HaCiIKu
aKTUBHOCTI MOOUTRHUX e€JIeMEHTIB. MoJeKysipHa oOpraHizaimisi XpPOMATHHY.
Enirenernuna craakoBicTh Ta 11 MOJEKyIApHI MexaHi3mu. Kapiotun. Mito3 1 ioro
dasu. Meiio3 1 yrBopeHHs raMeT. ['oMostoriyaa pekoMOiHaIis Ta il MexaHi3MHU.

Excnpecia renernynoi iHdopmartii. Tpanckpumniiisi Ta ii 0c0O6JIMBOCTI y TIPO-
Ta eykapioTiB. Perymsamis tpanckpuniii. Cmnadicuar MPHK. T'enetnunuii xoj.
Tpancinsiis. MosiekyisipHi OCHOBHU B3a€MO/I1i T€HIB.

dopmarbHa reHeTuka. 3akonu Menpens. CTaTUCTUYHA TPUPOIa TEHETUYHUX
3akoHOMIpHOCTel. [IpuuMHM BinXuieHb BiA 3akoHiB Menzaems. Bi3aemogmii
HeaJleTbHUX TeHiB. KigbKiCHI O3HAaKM Ta OCOOJUBOCTI IXHBOTO CHAKyBaHHS.
3ueruieHHs re’iB y xpomocomax. Kpocunrosep.

['eHeTMyHa MIHAMBICTh. THUNKM MIHJIMBOCTI: cHajgkoBa (MyTaliiiHa) 1
HecnagkoBa (MoaudikaniiiHa) MiHauBicTb. Krnacudikamis myrtamiil. Penaparis
JHK, i tunm 1 mexanizmu. MyTtaniiiHi (akTopd Ta MOJEKYJSApHI MEXaHI3MU
MyTaliu.

[{uTonnasmMaTuyHa CHAAKOBICTh. ['€HOMHM MITOXOHJIPIA 1 XJIOPOILIACTIB.
MatepuHCchbkuii  epeKT LMUTOIUIa3MU. 3aKOHOMIPHOCTI CIAJKyBaHHS TEHIB
[UTOTIa3MATUYHUX OpTaHel.

['enernka ctati. MexaHi3Mu BUSHAYEHHS CTaTi: MPO-, €Mi- 1 CAHraMHuM. Tumu
CUHTAMHOTO BHM3HAYEHHS CTaTi. XpPOMOCOMHE BHM3HAYEHHS CTaTi Ta WOro THIIH.
banancoBe Bu3HAaueHHsA CTaTi y Apo30(diid Ta HOr0 MOJIEKYJSPHI MEXaHI3MU.
MexaHi3MH BU3HAYEHHS CTaTi Yy CCaBIB. YCHAAKyBaHHSA O3HAK, 3YEIJICHUX 31
crarTio. O3Haku, 3ajekHl BIJ cTaTri Ta oOMexxkeHi crarTio. KomIieHcais a03u
TCHIB.

['enernka moguHu. ['eHoM moauHu. MosekynsgpHa aHTPOMNOJIOTIS 1
reHoreorpagisa. CkinanaHHs pOJOBOMAIB 1 BH3HAYEHHS THUIIB CHAJKyBaHHS
reHEaJoOTIYHUM METOJIOM. bBJIM3HIOKOBHIT MeETOJl, KOHKOpAATHICTh. I[IpoGiemu
MenuuHoi reHeTuku. CnaakoBi xBopoou. CmajakoBa CXWIBHICTH JI0 XBOPOO.
XpomocoMHI 1 reHHi xBopoou. [TomipakTopHi criaakoBl 3aXBOPIOBAHHS.

['eneruka nomyssiii. [Tomynsiis Ta ii OCHOBHI XapakTepucTuku. ['eHeTnuHa
cTpykrypa momymsiiid. [lomiMmopdHicTh Ta TETEpO3UrOTHICTh.  [meanbHa
(MenaeniBchKa) momysisiis. 3akoH Xapmai-BaitnOepra. [peiid renis. [lopymenns
MaHMIKCIi, THOpUIUHT 1 ayTOpuauHr. MyTariiHui mpoiec K (GakTop TUHAMIKA
TEHETUYHOI CTPYKTYpH MNonmyjsuid. [3omsamis nmomynsuid Ta MUKIOMYJISLIAHI
mirpamii. JloOip gk QakTop AWHAMIKM TEHETHYHOI CTPYKTYpU TMOIYJISINH,
koedimienT mo6opy. CrpsiMoBaHUM, CTAOUTI3yIOUMNA 1 JU3PYNTUBHHMA 100Ip.
[TpuHIIMTIN BUIOYTBOPEHHSI.
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['eneTnyna i1HxeHepis. PekomOiHaHTHI TexHoJorii. ['eHOMH1 061010TEKH.
[Tonimepasna nanirorona peakiis. @inrepnpunatunr JJHK. Meroau cekBeHyBaHHs
JAHK. Excnpecis pekoMOiHaHTHUX OUIKiB. ['eHeTnyHa TpaHcdopMallis OakTepii.
MeTtonu oTpuMaHHS TPAHCTEHHUX POCIHH 1 TBapuH. MoOJEKyJspHA 1arHOCTHKA
CIaJIKOBUX 3aXBOPIOBaHb. [ 'eHHa Teparis.

Jlirepatypa

1. Nure-BeutomoB C.I'. I'enetnka ¢ ocHoBamu cenekmuu. — C-I16.: Hayunas
aureparypa, 2010. — 720 c.

2. JIyroa JL.A., ExoBa T.A., JlonyeBa U.E., OcunioBa M.A. ['eneTuka pa3Butus
pactenuil. - C-116.: Hayunas nutepartypa, 2010. — 432 c.

3. JIetonu b. I'ensr. — M.: BUHOM, 2012. — 896 c.

4. CuBono6 A.B., PymkoBcekuii C.P. Ta iH. I'enetuka. — K.: BIIL «KuiBchkuii
yHiBepcuteT», 2008. — 320 c.

III. KIITUHHA BIOJIOT'IA

Knituana Oiosoris  Meroau  JOCTHIKEHHS B KJIITHHHIA  O10J0rii.
MikpockomiuHi METOIH. I'icToximiuHi, IMYHO-ITUTOXIMIYHI1 METO/H,
nuTodyopoMeTpisi, aBropaaiorpadis. Kymnerypa in vitro.

CrpykTypHO-(QyHKLIOHAJIbHA  OpraHizamis KiiTuHU. [lajomnasma  —
MopdodyHKIIIOHATFHA XapakTepucTuka. IlnazmaTtuyna memOpaHa - XiMiyHa 1
MOJIEKYJIIpHA opraHizaiis. PenentopHi (QyHKIIi, MDKKIITAHHI KOHTaKTH, iXHI
TUNH Ta PyHKIIOHAIbHE 3HaueHHs CrierianizoBaHi MeMOpaHHi YyTBOPEHHSI.

Enponnasmaruuna citka. PizHoBuau, pyHkIli, hepMEHTaTUBHUNA CKIIA/L.

Amnapart I'onpmxki. XiMiuHUM ckIaa MeMOpaH, Oy/10Ba, JoKasizalis, (PyHKIIii.

Jlizocomu. Knacudikaris, BIacTUBOCTI JII30COMHUX MeMOpaH Ta (DEepMEHTIB.
Mexanizm aytodarii. [lepokcucomu.

Mitoxouapii. bygosa. Oprani3zailis 30BHIIIHBOI Ta BHYTPIIIHbOI MEMOpaHHU.
[nsxu 3m00yTTs eneprii kaituHamu. JIHK mitoxonapiii. [Tnactunu. Opranizaris
xjoporiacta. CBITIIOBI Ta TEMHOBI peakiiii oTocuHTe3y. ['imoTe3n aBTOHOMHOTO
MOXO/KEHHS MITOXOH/IPIN Ta XJIOPOILJIACTIB.

[Mutockener. MikpodinameHTH, MIKpOTpyOOUKH, TPOMDKHI (iameHTH -
XiMIYHUH  ckian, OygoBa Ta Jokamizamis. Ponb  y  MexaHi3Max — pyxy,
(OpMOYTBOPEHHI KJIITHH Ta BHYTPIITHBOKIITUHHUX CTPYKTYP.

KnituHH1 BKIIOYEHHST — KJIacuQikailis, JOoKamizaiis, XIMIYHMN CKlIaa Ta
(GyHKI10HATBbHE 3HAYEHHS.

Anpo. IloBepxuesuii anapat siapa. Oprasizanis saepHuX MeMOpaH, NOPOBUX
KOMITJIEKCIB, HYKJICOITUTOTUIa3MAaTUIHHUI TPAHCITOPT. XPOMATHH — yJIbTpa-
CTPYKTYypa, piBHI oprani3zaiiii. BynoBa 1 ¢pyHKIIIOHATBEHE 3HAYEHHS XPOMOCOM
MeTadazHuX, MOTITEHHUX, TUITY JJAMIIOBUX IIITOK. Y IBICHHS TIPO KapiOTHII.

Anepue. CtpykTypa saepis, ii 3B 430K 13 (PyHKI[IOHATIEHOIO aKTUBHICTIO.

KutreBmit 1wk kimithHA. Mito3 — wMopdosoriyHi 3MiHEM Yy KIIITHHI,
MEXaHI3MH pyXy XpOMOCOM IIiJl 4ac MiTo3y, IWTOKiHE3. Perymsiis MiTo3y.
JudepeniitoBanHss KIITHH. YSBICHHS NPO TEHETUYHO 3alpoOrpaMOBaHy CMEpTh



kinitTuHU. CToBOYpoBi KIITHHU. OCOONMMBOCTI OYIOBH POCIMHHOI KIITHHH, Il
MOPIBHSHHS 3 OY0BOIO TBAPUHHOT KIIITUHH.

KynpTypa in vitro pOCIMHHHMX 1 TBApPUHHUX KIITHH 1 TKaHUH. OCHOBHI
MPUHINNK KYJIbTUBYBAHHS PI3HUX TUIIB KIITHUH. KIMITHHHI KyJIbTypU POCTUHHUX
TKaHUH.

[TpuHIMIA 1 METOAM OJiep>KaHHS TPAHCTEHHUX POCIWH. ArpobakTepianbpHa
Tpanchopmariss pociuH. Metoau  ¢izuuHOl  TpaHchopMmarlii  130JIbOBAHHUX
pocauHHMX KiiThH. CoMaTudHa ridpuausanisa pociuH. OnepxaHHS TPAaHCTEHHHUX
pociuH 13 TOCIIONAPCHKO-KOPUCHIMH  O3HAKAMH. HpI/IHHI/IHI/I KYJIbTUBYBaHHS
TBAPUHHUX kiitiH. Komituaal miaii. Mertoam 3muTTs 1 r16p1/1z[1/13au11 TBapUHHUX
KJTIITHH. KJIOHyBaHH}I TBApUHHUX OpPTaHi3MiB. MOXJIHUBOCTI 1 TEPCHEKTUBH
oJiep>KaHHS 1 BUKOPUCTaHHS TPAHCTEHHUX TBapHH.

Jliteparypa

1. MonekynspHas ouonorus kinetku. / b. An6eprc, JI. bpeit, JIsrouc JIx. u ap. B
3-x 1T. [lep. ¢ aurn. — M: Mup, 1994. — T.1- 517 c., T.2 -539 c., T.3 - 504 c.

2. Yennos 10.C. Breaenue B kierounyto 6uonoruto. — M.: UKL «AkagemkHuray,
2004. — 495 c.

V. BIOTEXHOJIOI'TA

OO0'exTn 0O10TEXHOJIOTII; BIPYCHM 1 BIPOiAM, NPEICTABHUKU IPOKAPIOTIB,
11aHOOaKTepii, MIKPOBOAOPOCTI 1 rprOU. OOMEXEHHS 1 MOMKIUBOCTI BUKOPUCTAHHS
BUIIMX POCIUH 1 TBapuH SK 00'ekTiB OloTexHojorii. Meroan Cy4dacHOi
010TEXHOJIOT1i: METOJIA byHIaMEeHTAIbHUX JOCTIKEHb MEXaHi3MiB
(GyHKLIOHYBaHHSA Ol1OJIOTIYHUX CHCTEM; METOAM MOJEKYJSIPHOiI O10TE€XHOJIOTI;
METOJM TMPOMUCIOBOI OloTexHosorii. [lpuHiunu ¢GyHKIIOHYBaHHS O10JIOTTYHHUX
CUCTEM: TIPUHITUITU MIKXKMOJICKYJISIPHUX B3a€MOJI1i1; KOHIIEMIIIT METa00Ii3MYy.

KynbTypu pocIuHHUX KJIITHH y O10TEXHOJIOTIi: OTpUMaHHS KIITHH, CIOCOOU
KyJIbTUBYBaHHS; KJIOHAJIbHE PO3MHOXKEHHS, CIOCOOU Ofepx»aHHs Oe3BIpyCHOTO
Matepiany. KynbTypu TBapuH KIITHUH y 010TE€XHOJIOTIT; OTpUMaHHS, BUKOPUCTAHHSI.
Jlimpoinuu riGpumoMu; OTPUMAHHS, CEJEKIlis, BUKOPUCTAHHS MOHOKJIOHAJIBHHUX
aHTUTIIL.

Texnonoria pexkomOiHanTHUX JIHK OakTepiaqbHUX KIIITUH; BUIUJICHHS
1HAMBITyaIbHUX TEHIB, KOHCTPYIOBAHHS BEKTOPIB, TPAHCIALIS 1 CEJEKIlis KIOHIB.
Texnonorigs pekoMmOiHaHTHUX JIHK pOCIMHHMX KIITUH 1 TPAHCT€HHI POCIMHMU:
3arajibHa cxema nepeHocy tpaHcretis. [Ipodmema 'MO.

OTpuMmaHHS KJIOHIB 1 TPAHCT€HHMX TBapUH; XapaKTEPUCTHUKA KIIOHIB 1
Croco0u iX OTpUMaHHs, OTPUMAaHHS XUMeEp 1 MO3aik. TpaHcreHes, NepCneKTUBU Ta
npobiemu. I[H)KeHepHA EH3UMOJIOTIS; CIOCcOOM 1MMOOLTI3amii 1 NpaKTUYHE
3aCTOCYBaHHA. XapakTEPUCTHKAa 1 KOHCTPYIOBaHHS OlOCEHCOpiB, 00JacCTI
3aCTOCYyBaHHs. 3arajbHa XapaKTepUCTUKa 010TeXHOJIOTIYHOTO BUPOOHHUIITBA.
Jliteparypa
1. I'enom. Knonuposanue. [Ipoucxoxnenue yenoseka / [lox pen.. un.- kop. PAH
JL.N. KopoukuHna. — @pszuno: Bek, 2004. — 224 c.
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2. I'mux b., Tlactepnak J[Ix. MounekynspHas OuotexHojorus. IIpuHuuUNbl u
npumeHenus. Ilep.c anrin. — M.: Mup, 2002. — 589 c.

3. Onurenetuka /Ilox pen. C. Dmnuca, T. [xenroBeitHa, [[. Peiinbepra — M.:
Texnocdepa, 2010. — 496 c.

4. Basic Biotechnology / Ed. Colin Ratledge, Bjorn Kristiansen. — Cambridge
University Press, 2006.

V. BIO®I3UKA

Pomp 1 wmicne Oiodizuku cepex O10JOTIYHHX HaAyK. TepMoanHamMika
010JIOTIYHHUX TMPOLIECIB: TEPMOJAMHAMIKA PIBHOBAXKHUX CTaHIB, TEPMOIMHAMIKa
Heo60p0THHX nporieciB. OCHOBHI  TIOJIOKGHHsSI  JIIHIHHOI ~ HEPIBHOBAXKHO1
TepMmoauHamiku. HeniHiliHa TepMoanHaMiKa HEOOOPOTHUX MPOLIECIB.

Monekynspua Oiodizuka. CTpykTypHa oprasizamis 1 KoHpopmarrii
O0lomakpomMosiekyn.  biodizuuHi  MeTogum  JOCHIDKEHHS  010MaKpOMOJEKYII.
biodizuka OinkiB. JluHamika OinkoBoi cTpykTypu. Kinetuka depMeHTaTHUBHHUX
peakiiii. Enepris aktuBanii Ta ii Bu3HaueHHs. Teopis aOCOMIOTHUX IIBHIKOCTEH
peakiiii (Teopis mepexigHOTO cTaHy). biodizuka HYKJIETHOBUX  KHUCIOT.
[IpoctropoBa OymoBa JIHK. Xapakrtep cun, siki crabinizyiors crpykrypy JHK.
OnTuyHi XapakTepUCTUKUA HYKJICTHOBUX KHCIOT. CuH- 1 aHTU- KOHpopmarlii
HyKJ1eoTu1iB. EHI0-, €k30- kKoH(opmamii pubo3u. KiHetnka peHartypamii 1
penatypauii JJHK.

biodizuka kmiTuHHUX TpoueciB. CTpyKTypHa oprasizauis MeMOpaH.
MixMonekysapHl B3aemonii B MemOpani. a3oBi mnepexoad B MeMOpaHax
(JlioTponHUK 1 TepMOTpOnHUK mnomiMopdizM dinigiB). biomemOpaHa SK piakuii
kpuctai. JuHamika mimiaiB 1 OUIKiB y MemOpaHi. BukoprcTanHs MeTomy CIIHOBUX
MITOK JIJIsi BUBYCHHS JIMHAMIYHHUX XapaKTepUCTUK MeMOpaH. Mojeni cTpyKTypHO1
opranizamii memOpan. TpaHcmopT pedoBuH uepe3 OiomemOpanu. MexaHi3MH
MACUBHOTO 1 aKTUBHOTO TPAHCIIOPTY uepe3 6iomemOpanu. [Ipuponsa MmemOpaHHOTO
noteHmiany. PiBasHHs Hepucta. MikpoenekTpogHa TexXHiKa Jisi BUMIPIOBaHHS
MeMOpaHHoro moteHmiany. PiBusaas VYccinra. [lorenmian mii.  Ilepdysisa
130JIbOBAaHUX HEHPOHIB Ta PO3AUIBHE TOCTIKEHHS 10HHUX CTPYMIB 32 JOTIOMOTOIO
METO/Ma  «IeT4y-Kjaemm». Tumu 10oHHMX  KaHamiB. BOpoTHI  MeXaHi3MU
MOTEHIIAJIO3AJIEKHUX 10HHUX KaHaaiB. MaremMaTudHa MOJENb XOKKiHa-XaKcIl
OMHKCY TIPOIIECYy eNEKTPUUHOI 30yAnuBOCTI. Po3moBCrOmKeHHS 30yIKEHHS.
Enextporoniunuii mnoteniian. KaOenbHa Teopis. MexaHI3MH  MIKKIITUHHUX
B3a€MOJIIA. 3arajibHi NMPUHLMUIINA Tepefadl CUTHAIB BiJ peLenTopiB MeMOpaHu
BCEpPEANHY KIITHHH.

biodizuka ckopornuBux mpoueciB. CTpyKTypHa oOprasizamis M'si30BOTO
BOJIOKHA (JTaHHI €JIEKTPOHHOI MIKPOCKOMII Ta PEHTIEHOCTPYKTYPHOTO aHasizy).
CrpspkeHHS MDK 30Y/UKEHHSIM 1 CKOPOYEHHSIM B CKEJIETHOMY 1 TJIaJIeHbKOMY
M's3ax. [3omerpuune ckopoudeHHs. [3oToHiuHe ckopoueHHs. EHeprernka
M’s130BOr0 CKOpodeHHsA. PiBHsSHHS Xiuta. MoseKyssipHI MEXaHi3MH M’SI30BOTO
ckopoueHHs1. Teopii M’s130Bor0 ckopoueHHs. HeM'si3oBa hopma pyxJIMBOCTI KITITHH
biodizuka ceHcopHux cucreM. 3arajabHi TPUHIUIHN 1 3aKOHOMIPHOCTI CEHCOPHOT
peuenmii. 3akon CriBeHca. 3akoH BebOepa-®exnepa. biodiznuni MexaHI3Mu



TpaHcdopmarllii 30BHIIIHIX CTUMYJIB B HEpPBOBUM iMmmyibc. PenentopHuii
(rereparopHuii)roTeHmian. MexanizmMu reseparlii poTopenenTopHoro MmoTeHIiay.
CnayxoBa CceHcOpHa cucTremMa. MexaHOpeUenTopy BHYTPIIIHBOIO ByXa 1
BECTUOYIISIPHOTO anapaTy. MoJeKkyIsspHI MEXaHI13MH MEXaHOPELEMIIii.

Tpanchopmanis eneprii B MeMOpaHax MITOXOHJAPIA 1 XJIOPOIUIACTIB.
ITpocTopoBa Jokamizaiisi €JIEeKTPOHHO-TPAHCIOPTHUX JIAHLIOTIB B MeMOpaHax
MITOXOHJPIH 1 XJ1oporiacTiB. OKHMCHO-BIIHOBHHI IMOTEHI1AJ 1 HOTO BUMIPIOBAHHS.
OKHCHO-BITHOBHI ~ TOTEHL1aJ  MEPEHOCHUKIB  €JIEeKTpoHIB.  CTpyKTypHa
opranizailist AT®-cuHTeTasu 1 ii JoKai3aiis.

biodizuka porocunTezy. OcHOBHI eTanu (OTOOI0JIOTTYHOTO MPOIECY. 3aKOHU
NOTJIMHAHHA CBITHA. [[iIrMEHTHI MOJEKYJIH 1 iX CHEKTPaJibHI XapaKTEPUCTHKH.
®dorocunTeTnuHa OoAMHMI. EdekT uyepBoHOro mnaaiHHA 1 e€PeKT MiACHICHHS
Emepcona. [lornmuHanHs cBiT/Ia 1 MEXaHI3MU MIrpailis eHeprii B CBITI030HMpar0umnx
MIrMEHT-OUIKOBUX (aHTEHHUX) KoMmIuiekcax. OcHOBHI 3ak0oHH (poToximii. CrekTpu
i goroxiMiuHMX peakiiid. Mopgenb S-craHiB Tpu  (HOTOOKHUCICHHI BOJIH.
bakrepianpauii ¢otocuHTe3. MoOJEKYIIpHI MEXaHI3MH 1 METOAM peecTpauli
O10JIFOMIHECIIEHIII].

Jliteparypa
1. Koctrok IL.T"., 3uma B.JI., Marypa I1.C., Mipomanuenko M.C., lyba M.O®.
biogizuxka. — K.: BIIL «KuiBcbkuii yHiBepcuteT»,2008. — 567 c.
2. Ixaxkcon M.MounekynsipHas u kierouHast ouopusuka. — M.:«bunom», 2009. —
551 c.
3. buodmusuka cencopusix cucreM. — C-116.: «MudpopmMeny, 2007. — 287 c.

VI. BOTAHIKA

3aranpHl NOpUHOUNKA OOTaHIYHOI HOMEHKJIATypu. TakCoHM Ta iepapxis
TaKCOHOMIYHUX Kateropiil. MixkHapoguuii Komekc 60TaHIuHOT HOMEHKJIATYPH Ta
roro ctpykrypa. HaykoBi Ha3Bu BHYTPIITHbOBUOBUX, BUIOBUX Ta HAJABUIOBHX
takcoHiB. Homenknatypui ¢inetpu. [lpunnmnu npuoputery Ta THUII(DIKAIII.
CunoniMu Ta cuHOHIMIKa. HamrcanHs Ta TpaHciTepailisi Ha3B TAKCOHIB.

XiMIyHUN CcKiIaa pociMHHUX KIiTHH. Kiacudikaiis cmoco0iB KUBJICHHS.
CrpyktrypHa Ta (yHKI[IOHaJIbHA PI3HOMAHITHICT OCHOBHHUX (DOTOCHHTETUYHUX
HNITMEHTIB - XJOPOQLIiB, KAPOTUHOIAIB, (IKOOLIIHIB. PI3HOMAHITHICTh MPOAYKTIB
acumisnii. OcoOaMBOCTI KMBIIEHHA y TpuOiB. A3ordikcauis Ta i MOIIMPEHHS
cepel pOCIMHHUX OpraHi3MiB.

[IpokapioTUUHUN Ta €yKaplOTUYHHUM IiaHW OyJOBM KIITHH, iX CIIUIbHI Ta
BIIMIHHI pucu. ['inmore3sm mnoxomkeHHs eykapioT. I[lepBMHHI Ta BTOpPUHHI
eHA0CcUMO1031. 3arajibHi TUTaHu OyJOBH KJIITUH BOJOPOCTEH, BUIIUX POCIHH Ta
rpu0iB. Pi3HOMaHITHICTh KJIITHHHHUX TMOKPHUBIB: MENiKyJa, amdiecMma, MepUIuIacT,
MaHIUp, KIITHHHA O000JIOHKA. PI3HOMAHITHICTh THINB KIITHHHHX OOOJOHOK.
Pi3HOMaHITHICT, HYKJICOIIMTOTUIA3MATUYHUX OpTraHeN: TUIU SACPHOTO amapary
(HyKJI€Oin, TMHOKAPIOH, TUTIOBE €YKApIOTUYHE SAPO), CHI0TUIa3MaTHYHA CITKa Ta 11
BUJIO3MIHHM, KOMIUIEKC [ ONBbKi, TEPOKCHCOMH, BaKyOJSpPHHM  amapar,
xjoporiactHa eHgoruiazmatudHa citka (CER). JkryTukoBuii amapar Ta HOTO



PI3HOMAHITHICTh. J[KTyTUKOMOAIOHI CTPYKTYpH - TamnTOHEMa, IICEeBIOLMIIII.
dortopenentopHi cucteMu. OCOOIMBOCTI MITO3y, KaplOKiHE3y Ta IUTOKIHE3Y
pociuH. DOTOCMHTETHMYHMI Ta MITOXOHJpianbHUK amapaT. (OcoOJIUBOCTI
opraHizaiii IpOKapiOTUYHOTO, XJIOPOIJIACTHOTO, MITOXOHJPIadbHOTO, SACPHOTO
I€HOMIB Ta TEHOMY HYyKJIeoMopda.

Cryneni MopdoJIOTiuHOI OpraHizaiii Tijga pociauH. POCIMHHI TKaHWUHH, iX
Kkiacudikailisg, XapakTepucTuka Ta 0coOauMBOCTI OymoBu. IlariH Ta KOpiHB SK
OCHOBH1 BETeTaTHBHI OpraHW BUIIMX pociuH. bpyHbku, ix OymoBa, QyHkmii Ta
pizHOMaHiTHICTh. Ctebno. CrenmspHa Teopisd. Jlucrok Ta #oro (QyHKITI.
Metamopdo3u marony, crebna, JMCTKa, KOpeHs. PenpoayKTHUBHI OpraHd BUIIMX
pocauH. Teopii moxomxeHHs KBITKA. bynoBa Ta ¢yHkuii kBiTKH. Mikpo- Ta
MEracroporeHe3, MIKpo- Ta MerarametoreHes3. Tumm 3anmwieHHS. Dopmu Ta
3HAauYEHHSA nepexpecHoro 3anwieHHs. [loagiitHe 3amtiaHeHHs. Anomikcic. Hampsim-
KM €BOJIIOLIIT KBITKH.

Knacudikaris cnocoGiB pO3MHOMKEHHS BOJOPOCTEH, BHUIIUX POCIUH Ta
rpu0iB. Tunu meito3y (3UrOTMYHA, TaMETHUYHA Ta CHOpPUYHA penykiis). KuTTesi
UKIIY.

Pociunnai Ta TpuOHI 00’€KTH Yy CcHCTEMI OpHariyHoro cBity. ['inmore3m
MOXO/KEHHS TIaTU/, MITOXOH/IPIN Ta JPKTYTUKOBOTO amapary.

CyyacHi Meroau moOyaOBH (pinoreHeTUYHUX cucteM. @OEHOTUIHI Ta
TE€HOTHITHI METO/IM B CUCTEMATHII pociauH. MoiekyisipHa (inoreHis. MiKHapo H1
O0aHkM reHeTnyHOi 1H(OpMauli. BUKOpUCTaHHS MOJIEKYISAPHO-(PIIOreHETUYHHUX
METO/I1B MPH 1JIeHTU(DIKALlT POCIMHHUX Ta TPUOHUX 00’ €KTIB.

Cuctematuka BOJAOPOCTEH. VYSBIEGHHS TMPO PI3HOMAHITTS BOJAOPOCTEH.
BonopocTi sik 30ipHa rpyna BIJAUNB HMXKYMX (POTOABTOTPO(PHHX OpraHi3MiB.
Hucko-, miatu- Ta TyOyJIOKpUCTATH, ajdbBEOJISTH, XPOMICTH, CTPaMEHOIIIH,
XpPOMAJIbBEOJISITH,  OIICTOKOHTH, apXeryaCTUAHI  POCIUHHU. 3aranpHa
XapaKTEPUCTUKA KOHKPETHUX BIJIUTIB BOAOPOCTEH. XapKTEepHI MPEACTABHUKH.

Cucremarvka BUIIMX POCIWH. YSBIEHHS TPO PIZHOMAHITHICTh BHIIUX
pociuH. MaricTpanbHi  HampsIMKH ~ €BOJIIOIT  BUIUX POCIHMH. 3arajbHa
XapaKTEPUCTHKAa KOHKPETHUX BIJJIUNB Ta KJIAaciB BUIMX pociivH. (OCHOBHI
MOPSIJIKK Ta POJAMHUA. XapPKTEPHI MPEICTABHUKHU.

Cucremaruka rpu0iB. YSBJIEHHS MPO PIZHOMAHITHICTh BHIIUX POCIIUH.
3aranpHa XapaKTepUCTHKAa KOHKPETHUX BIAAUIIB Ta KiaciB rpuoOiB. OCHOBHI
nopsAaKy. XapKTepHi MPeCTaBHUKH.

[TonsTTs npo ¢uopy sk npupoaHe sBuile. Metonu (GIOPUCTUYHOTO aHaTi3Yy.
CyyacHi (QOpHUCTHYHI I[ApCTBA Ta OCHOBHI (JIOPUCTHYHI OO0JacTi 3eMil.
®opUCTUYHE pallOHYBaHHS Y KpaiHU.

PocnunHICcTh Ta pocnuHHu okpuB. [IpuHiunu kinacudikaiiii poCIMHHOCTI.
[Tpununu reoboTa”iuHOrO paiioHyBaHHS. OcHOBU ekojorii pociuH. OxopoHa
POCIIMH Ta POCIMHHUX YyrpymyBaHb. MiXHApOJHI Ta HaI[lOHAJIbHI HOPMATHBHO-
MPaBOBI OCHOBU OXOPOHH POCIUHHOTO O10pi3HOMAHITTS. 3amoBiHA CIpaBa.
MixuapoHi Ta HarioHabHI «YepBoH1 KHUTH» Ta «YepBoHi criuckuy.boraniune
pecypco3HaBcTBO. OCHOBHI PECYpPCHI TPYIU POCTUH Ta iX Kiacudikaris.



Jlitepatrypa

1. KocrikoB 1.IO., JIxxaran B.B., Jlemuenko E.M., boiiko O.A., boiiko B.P.,
Pomanenko I1.0. boranika. Bogopocti ta rpubu: HaBuanbHuii nociOnuk. — K.:
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VII. BIPYCOJIOI'TA

[TonsTTss mpo Bipycu Ta ix Bu3HaueHHs. HalOUIbII CyTTEBI BIACTUBOCTI
BipyciB. [lo3akmiTHHHA Ta BHYTPIIIHBOKIITHHHA (OPMHU ICHYBaHHS BIPYCIB,
oOmiraTHui mapa3uTu3M. Micle BipyciB y KUBIH npupoi. ['imoTe3u npo npuposy
Ta MOXO0/KCHHS BIPYCIB.

XiMIuHMM cKi1az BipyciB. TUnu HyKJIETHOBUX KUCIOT y CKJIaji BipioHiB. biiaku
BIpYCIB.

bynoBa BipyciB. 3arajiibHi NPUHIUIIM CTPYKTYpPHOi OpraHizailii BipiOHIB.
Penponykiiisi Ta MOJIEKYJISIPHI OCHOBH BIpYCiB

OcHOBHI MeXaHI3MU NIEPCUCTYBaHHs BipyciB. [latorenes BipycHHUX 1HGMEKIIH.
[IInsgxyu TPOHMKHEHHS BIPYCIB B OpraHi3M JoauHu. llommpeHHs BipyciB B
MaKpoOpraHi3mi Ta 3BUIbHEHHS HOTO BiJl 30yHUKIB.

[nsaxu nomwupeHHs BipyciB y npupoal. OCHOBHI MexaHI3MH mHepenadi
BIpyCHUX I1H(EKUId JoAMHU Ta TBapuH. [IOHATTS TEpBUHHOI JIOKaI3alil
30yanuka. lngxu po3noBCroKEHHS Ta mepenayi BipyciB pociuH. Exosnoris
BIPYCIB JIFOJIMHHU Ta POCIWH, MOHATTA OloueHo3y. [IoHATTS mpo MONEKyIspHY
eM1eMIO0JIOT1IO BIPYCHUX 1H(EKITIH.

OCHOBH1 TPUHITUIH 11aTHOCTUKU BIPYCHUX 1H(EKIIIHI

[IposiBu BipycHOT 1H(EKIIIi B 3aCTOCOBAHUX JTA0OPATOPHUX MOJEISIX. MeToau
imeHTudikaIii BipyciB, 3aCHOBaHI HAa BHUBYCHHI BIPYCHUX OUIKIB YM BIPYCHUX
HYKJICTHOBUX KHCIJIOT: IMYHOJOTIYHI (CEpOJIOTIUHI) METOJIU TEPIIOTO MOKOIIHHS
(peaxkirisi raTbMyBaHHSI TeMarJIFOTHHAILT, 3B’ I3yBaHHS KOMILJIEMEHTY, MPEIMITITAIli]
B arapi Ta 1H.), Ta JAPYroro MOKOJIHHA (METOAu IMYHO(EPMEHTHOTO aHaji3y,
peaxiiisi IaCUBHOI reMariroTUHALI Ta 1i MoAM(IKallii, IMyHOOJIOTHHT).

Knacudikartis Bipycis.

CyuacHa kinacudikalis BipyciB, eTan# ii po3BUTKY. OCHOBHI NPUHIIUIHU Ta
KpuTepii knacudikanii Bipycis. [IpuHimnu ¢popMyBaHHs NOHATTS POJAUHHU, POLY,
TUITY CTOCOBHY BIPYCiB.

JIHK-renomHi BipycH, MaTOTE€HHI JJIs1 JIIOAWHU 1 TBAPUH: OCHOBHI POJIMHH,
HAWOUIBII B1IOMI MTPEICTABHUKH.

PHK-renomHi Bipycu, maToreHH1 JJ1s JIFOJIMHU Ta TBAPUH: OCHOBHI POJIVHH,
HaWOLIBII B1JIOMI MPEICTAaBHUKH.

Bipycu pociauH: OCHOBHI POJIMHU Ta IMTUPOKO PO3MOBCIOKEH] BIPYCH, 3
BU3HAYCHUM TAKCOHOMIYHUM TTOJIOKEHHSIM.

Takconomis 6aktepiodaris.
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Jlitepatrypa

1. Aunpituyk O.M., Kopoteesa I'. B., Monuaneus O. B., Xapina A. B. BipycHi
iHdekuii JIOJUHM Ta  TBApWH:  CIMJIEMIOJIOTIsA, TMAaTOTeHE3, OCOOJMBOCTI
MPOTUBIPYCHOTO IMYHITETY, Tepais Ta npodijakTuka. HapuanbHuil mociOHHUK. —
K., 2013.

2. Tlokposckuit B.U., [lak C.I'., bpuko H.W., danunkun b.K. MHbeknmnonnsie
oone3nu u snugemuojorus. M.: 'DOTAP-Menus, 2007. — 816 c.

3. Bunorpang H.O., Bacumumun 3.I1., Kozak JLII., Pomanenko T.A.3aranpHa
emigemionorisa. HaBuansuuii mocionuk. — K.: BCB «Meauimunay, 2010. — 176 c.
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VIIIL. 300J10I'Ts

Cneuudivni pucu tBapuH. CydyacHa cucTeMa TBApUHHOTO CBITY. [cTOpuyHMiA
PO3BUTOK TBAPUHHOTO CBITY. [IOHATTS Mpo cUCTEMATUKY TBApPHH.

CydacHe ysBIeHHS TMpo mpoTucTiB. OcoOauBOCTI OyA0BH, MPOIIECIB
KUTTEASUTBHOCTI, €KOJIOTIYHI  OCOOJMBOCTI  TBAPUHHO-TIOAIOHMX TPOTHUCTIB.
OCHOBHI1 HaIMPSIMKK €BOJIIOLIIT TPOTHUCTIB.

[note3m TOXO/KEHHS  0araToKIITUHHUX  TBapuH. (OCHOBHI  €Tamu
YCKJIQJIHEHHS OopraHizailii 0araToKJITHUHHUX TBapuH. baraTokIiTUHHI TBapWHHU, 1110
3HAXOAAThCA HAa JOTKAHMHHOMY piBHI opranizamii (Prometazoa). Ilonarrts mpo
crpaBkHIX OaratokmiTUHHUX TBapuH (Eumetazoa). J[Bo- Ta TpuiapoBl TBApUHHU.
Tunu cumetpii TiJIa TBApUH Ta iXHE aJalTUBHE 3HAYCHHs. SIBUIlle MeTaMepii cepen
0araTOKJIITHHHUX TBApWH, TOHATTS IMPO TOMO- Ta TETEPOHOMHY METaMepilo.
[lepBUHHOPOTI Ta BTOPUHHOPOTI TBApUHU. THUIM MOPOKHHUH TiNa y TBapuH.
OnopHi YTBOpPU Ta TUIU CKEJIETy Yy O0e3XpeOeTHUX Ta XOPAOBHX TBapuH. Tumu
TPAHCIIOPTHUX CHUCTEM Yy 0e3XpeOeTHMX Ta XOpAoBHX TBapuH. OCHOBHI THIIU
HEpBOBOI cucTteMu y TBapuH. Criocodbu po3MHOKEHHS y 6araToKJIITHHHUX TBApHH.
[Tonsittss mpo HeoteHito. [lomiemOpioHis Ta MapTeHOreHE3, WOro PI3HOBUIU Y
TBapuH. [IOHATTS PO MpsSMUIA Ta HEPSMUN TUTIHA TOCTEMOPIOHATEHOTO PO3BUTKY.
K- 1 r-ctpareris po3MHOXeHHS y TBapuH. CKJIaJHI Ta MPOCTI KUTTEBl IUKIU
TBapuH. [ToHATTS npo MeTareHe3 Ta rereporoHito. Ce30HH1 SBUIIA Y KUTTI TBAPUH.

Pi3HOMaHITHICT, OaraTOKJIITUHHUX TBapuH: TN Ilnactunyacti, ['yOxw,
Kanki, Pe6GpomnaBu, Ilinocki uepBu, Komoseptku, Cxpebnsnku, Hemartonw,
[Ipiamymnigu, Bomocosi, Kinsuacti uepBu, Unenucronori, Momocku, MoxoBatku,
[Tnedonori, HamiBxopaosi, ['onkomkipi, Xopaosi IlopiBHsJIbHA XapakTEpPUCTHKA
MPEJACTAaBHUKIB Cy4YaCHUX MIATHUITIB Ta KJIACIB IUX THUIIIB.

CepenoBuilla MEIIKaHHS TBapWH Ta ajganTtaiii 70 HuX. EkoJyioriyHi 3B’s3KH,
0 BUHHUKAIOTh MDK TOMYJSIIiSIMA TBapUH Ta MDK TBapUHAMU Ta I1HIIUMHU
Opra”Hi3aMamMy B €KOCHUCTEMax pI3HUX TuUMiB. Poib TBapuH B MPUPOTHUX
yTPYMHOBaHHSX 1 TOCTIOAApCTBi o auHu. [lommpenns napasutusMy ta remarodarii
cepell pi3HUX TPyN TBapuH. THUMH KUTTEBUX IUKIIB Mapa3uTiB. TN Mapa3uTo-
Xa3aiHHUX cucTeM. HalrosoBHimi mNapa3suTd POCIHH, JIOAWHH Ta CBIACHKHX
TBapuH. TBapuHM SK areHTH OIOTMOMIKO/DKeHHS. TBapuHU — MIKITHUKH
CLIbCBKOTOCTIOAAPCHKUX Ta JICOBHX POCIHH. TBapuWHU — MEPEHOCHUKH 30yIHUKIB
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XBOpOO MIOAWMHM Ta TBapuH. [lOHATTS TIPO 300HO3M Ta AHTPOIMO300HO3H,
TPaHCMICUBHI 3aXBOPIOBaHHS.

Jlitrepatrypa
1. Mzepxunckuii @. f.,Bacunses b. JI., Manaxos, B. B. 30010r1s1 103BOHOYHBIX:
Y4eOHUK JIi CTyJd. Y4YepeKISeHMM BbIcHI. Tipod. oOpaszoBaHus. — M.:

W3narensckuii meHTp «Akagemusy», 2013.

2. Koncrantunos B.M., Haymos C.I1., [llatanosa C.I1. 30010r1si T0O3BOHOYHBIX. —
M.: U3narensckuii neHTp «Axagemus», 2000. — 496 c.

3.Hesgomcrka K., Iloiimanceka T., Marninpka b., Uy0Gait A. 3aranpHa
napazurosoris. — K.: Hayk.mymka, 2007. — 484 c.

4. ITaBnunoB Y. 5. CucrtemaTuka COBpEMEHHBIX MilekonuTaroumx. — M.: M31-Bo
MockoBckoro yHusepcutera, 2006. — 297 c.

IX. IMYHOJIOTI'IA

CrpykTypHO-hyHKIIOHATBHA OpraHi3aiis iMyHHOI cuctemu. LleHTpanbHl Ta
nepudepudni aiMdoinHi opranu: MopdosioriyHa CTpykTypa 1 QyHKIii. 3araigbHa
cxema remaronoe3y. CToBOypoBI KIITMHM KICTKOBOTO MO3KY: OCHOBHI
BIAacTUBOCTI. KIITHUHM 1MyHHOI CHCTEMHM MIENOiTHOTO Ta  JIMGOITHOTO
noxopkeHHs. ['panynountu (HeTpodinu, eo3nHodun, 6a30(hisiv, MaCTOLUTH), iX
¢dyHKUIOHAMBHA cremiaiizamis. Tunu (arouuTyBaIbHUX KIITHH: TOXOJKEHHS,
MopdoJiorist, penenTopu. JIEWKOUUTH MOHOLMTAPHOTO psany (Makpodaru 1
JICHJIPUTHI KJIITUHU), 1X 3JJaTHICTH JI0 NPE3CHTAIlli aHTUTE€HIB. POJb epuTpoLuTIiB Ta
TpoMOOLIMTIB B peanizauii IMyHHUX MexaHi3MiB 3axucty. [Ipupoani kinepu (I1K):
010JI0T1YHA POJb, MEXAHI3MHU PO3MI3HAHHS Ta JI3UCY KIITUH-MimeHed. T- 1 B-
mimpornuTy, X cyonomysii. Etanu anTureHHe3anexHoro nudepenirroroBadis B-
ta T-mmdoruTiB. Pois MiKpoOTOUEHHS KICTKOBOTO MO3KY Ta TUMYCY. Po3cenenus
T- 1 B- mimpouutiB y nepudepiitaux mimdboigaux opranax, T- 1 B- kmiTuHHI
noMeHH. MOJIEKYyJISipHI OCHOBU PEUMPKYJIAIIT JiMporuTiB. MoneKynu KIiTHHHOT
aaresii: CEJeKTWHHW, IHTETPUHHU, AAPECUHH, perenTopu XomiHry. CurHalibHi
MOJICKYJIM — XEMOKIHM Ta iX pelenTopu. 3amajeHHs SK TposB peakilil
npUpOAHLOro iMyHITETY. OCHOBHI PHCH 3amalieHHs, MPUYUHU iX BUHUKHEHHS.
MouiekynsipHi ~ MEXaHI3MH  PO3MI3HAHHS  MATEPH-ACOL[IHOBAHUX  CTPYKTYpP
30yanukiB. KmituHM roctpoi 1 XpoHiuHi (a3 3amaneHHs. 3MiHa eKcrpecii
aAre3MBHUX  MOJICKYJl Ha EHJOTeNii CyIWH y  BOTHHUII  3amajcHHS.
TpancennotenianbHa Mirpauist JIeMKoIUTIB. binku roctpoi ¢das3u 3amaneHHs.
CekpeTopHi aHTUMIKpOOHI menTtuau. ParoruTo3 sSK roJIOBHUHM 3acid erxiMiHarlil
naToreHiB. biouuaHi gakropu (HarouuTiB: KHCHEBO3AJIEKH]I Ta KHCHEBOHE3AJICHKHI.
XemoTakcuuHi (pakTtopu, 10 aKTUBYIOTh (daromuT. [Ipo3amanbHi ITUTOKIHU.
Kommiement. Kiacwmunwii, anpTepHATUBHHM 1 JIGKTUHOBHH IIUISXH aKTHBAIli
KoMIJIeMeHTy. Poib cucTeMH KOMIUIEMEHTY B aKTHBallli 3amajeHHs Ta
AaHTUMIKpPOOHOMY 3aXHUCTI. 3aXMCHA 1 TATOJIOT1YHA POJIi 3armajeHHs.

AHTHTeHCTIen(idHa aKTHUBAIS JiMQoIHTIB. PosBuTtok IMyHHOT
BIIMOBIAI. AHTUT€HH, TalTeHHU, HOCII, iX XiMiuHa npupoaa. IInsaxu nmpoHUKHEHHS
AHTUTCHIB B OpraHi3M. EHIOreHHe Ta eK30T€HHE TIOXO/KCHHS aHTHUTCHIB.
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IMyHOXiIMIYHI ~ BJIACTUBOCTI OUIKIB, TOJICaXapuaiB, HYKJICIHOBUX KHCJIOT.
JlerepMiHaHTH aHTUTeHHOI crienudiyHOCTl. TUMyc3ajaexHl Ta TUMYCHE3AICKHI
aHTUreHy. bioyioriyHa poJjib CHCTEMHU TiCTOCYMICHOCTI.POJIb MOJIEKyJl TOJIOBHOTO
KOMIIJIEKCY TICTOCYMICHOCTI B IpejAcCTaBieHH]l aHTureHiB. ['enu 1 mpoayktu MHC
kiacis I, I1 1 III. Bynoa monekyn MHC 1 Ta 2 knacy. ®@ynkiiii monekyn MHC 1 ta
2 xnaciB. Oco0JIMBOCTI CTPYKTYpPU Ta PO3Mi3HABAHHS €HJOT€HHUX Ta €K30T€HHUX
anTureHiB. OCHOBHI €Tany MPOIECHHTY 1 MPEe3eHTallli €HIOTeHHUX Ta €K30T€HHUX
aaTureHiB, nuisixu 6iocuaTesy MHC I 1 I -To kmacy. MonexkymsipHi MeXaHi3MHU
aKTuBallli JMQOUUTIB. AHTUTEHPO3Mi3HAIOYl perenTopHi komruieken T- 1 B-
aimbormTiB. CriocoOu po3mi3HAHHS aHTUTEHY clielu(iYHUME perentopaMu B- i
T-nimporuTiB, CTPYKTYpHI BIAMIHHOCTI opraHi3aiii aktuBHoro 1eHtpy TkP 1 BkP.
Ponp po3umHHMX (HaKTOPiB, MPOMYKOBAHHX IMYHOPETYISITOPHUMHU KIITHHAMHU.
[{uTOKIHU: MPOIYIIEHTH, PELENTOPH, MEXaHi3M Jii, OloJioridyHa poJib. AHTHUTIIA:
CTpyKTypa 1 ¢yHKIii.MonekysipHa CTPYKTypa aHTHUTLUIL: JIETKI 1 BaXKKi JIAHI[IOTH,
BapiabenbHI Ta CTAaOUIbHI AUISIHKH, JICYNIb(iAHI 3B’S3KH, MIapHIpHa O0OJACTh,
nomenu, Fab, F(ab), i1 Fc-pparmenTtn, Byrmerei Mosekyau. Oprasizaris
aKTUBHOTO IleHTpa aHTUTUl. AHTUTUIa M, G, A, D, E i30TuMB: CcTpyKTypa Ta
¢bynkuii. JluHamika yTBOPEHHS AHTUTUI TPU TEPBUHHIM 1 BTOPHUHHIN
IMYHHIMBIAMOBIAl.  3B’SI3yBaHHSA  aHTUTCHIB 3  aHTUTUIAMH.  3HAYCHHS
KOMIUIEMEHTApHOCTI Taparona 1 emitona. AdQiHHICTh. ABifgHICTE. MeToau
BUSUICHHSI aHTUTEHIB Ta aHTUTLIL.

[IposiBu IMYHITETY: MPOTUIH(PEKIIIITHUIHA, IIPOTUITYXJIMHHHM,
TpaHCIUTAHTALIHUN IMyHITET. OcOoOIMBOCTI (pOpMYyBaHHS IMYHHOI BIANOBII NpU
OakTepiaibHUX, BIPYCHUX Ta Mapa3uTapHUX 1HPEKIISIX, TPOTEKTUBHA POJIb AHTUTLI
1 epekTopHUX JTIM(DOUUTIB Y 3aXUCTI Bl 1HPEKIIN. 3aXUCT OpraHi3My B1J] MyXJIUH,
POJIb PUPOJTHUX Ta AAANTUBHUX MEXaHI3MIB KOHTPOJIO aHTUTEHHOTO TOMEOCTa3y.
Tpancmnanraniianii  imyniter. lllnaxu momonaHHS TKAaHMHHOI HECYMICHOCTI
JIOHOP—pELHUITi€HT. IMyHOIaTONMOT14HI peakIlii Ta iX poJib B PO3BUTKY 3aXBOPIOBAHb
JIOJWHU: peakiii TiNepuYyTIUBOCTI, aBTOIMYHHI XBOpOOHW, 1MYHOJEOIIUTH.
ImynoniarHoctuka. ImyHnoTeparisi. Bakiuau 1 cMpoBaTKH.

Jliteparypa

1. Bepmmropa A.YO., [Tactep €.Y., Kom6o [.B. Imynomnoris. [ligpyunuk. — K.:
BIIL «KuiBcbkuit yniBepcutet», 2011. — 599 c.

2. Spunun A.A. UmmyHosnorus: yueonuk/ M.: F'DOTAP-Menua,2010. 752 c.

3. KoBanbuyk JI.B., I'ankoBckas JI.B., Memkosa P.f. Kiimanueckas ”MMYHOJIOTUS
U aJJIEproJiorusi ¢ OCHOBaMu o0miel mMmyHosoruu: y4eoHuk. —M.: ['DOTAP-
Menua, 2011. — 640 c.

X. MIKPOBIOJIOTI'TA
[IpeameT Ta 3aBmanHs MikpoOiosorii. Miciie 1 3Ha4eHHS MIKpOOioyoTii B
cuctemi OionoriyHuX Hayk. [To70KeHHsS MIKpOOpraHi3MiB B CHUCTEMI KUBUX 1CTOT.
BusHnaueHHsST TOHSTH TaKCOHOMIsl, TaKCOH, CHCTEMaTHKa, HOMEHKJIATypa,
imeHTudikarmis, Bua, pia, mraMm. Ilomia MIKpoOpraHi3mMiB Ha BHINI Ta HIDKYI
Protista. Jlomenu Bacteria ta Archaea.
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XimMiuyHUM ckiiaa Ta OynoBa OakTepiaabHOI KIITHHU. OCOOJIUBOCTI XIMIYHOTO
CKJIaJly KJIITHH €yKapioT Ta mpokapioT. byaoBa GakrepiaibHOI KIITUHM: KIIITHHHI
CTIHKH, TpaMHETaTHBHI 1 TpaMIIO3UTUBHI OakTepii, mnpuHOun QapOyBaHHs
npenapatTiB 3a I['pamom, OymoBa mmia3matuuHoi MemOpanu (IIM), Oymoma
BHYTpIIIHbOIIa3MaTHYHUX MeMOpaH (BIIM), pubocomu mpokapioTiB, TeHETUYHUN
amapaT IPOKapioTiB, BKJIIOUCHHS, JDKTYTHKH, akKciajlbHa HHUTKa, M, (GiMopii,
aAre3WHM, TIIKOKAIIKC, KalCyJid, CeHJIOCHOpH, 1HII  (OPMH  CIIOKOIO
MIKpOOPTaHi3MiB.

MeTtabomizm mpokapioT. Bu3HadeHHS Ta CKJIAOBI YaCTHMHH METa0OJi3MYy,
TUIIU METa00J113MY, IO 3yCTPIYAETHCS Y MIKPOOPTaHi3MiB, TEPMiHANbHI aKIIENTOPU
CJICKTPOHIB. 3arajibHa cxeMa KaTabomi3My aepoOHUX XeMOOPTaHOTPOPIB: TITIKOMTI3,
OKHCHEHHs TipyBary, umkia KpebOca, AuxaiapbHHIl JaHIfor. 3arajibHa cxema
Kataboyi3My aepoOHUX XEeMOJITOTpOo(iB: HEOpPraHIYHI JOHOPU EJEKTPOHIB,
0coOMBOCTI OyZOBH JMXAJbHOTO JIAHIIOTAa Ta OTPUMAHHS €HEprii, 3BOPOTHE
nepeHeceHHsl eIeKTpoHiB. [IpencraBHUKKM aepoOHUX XEMOJITOTPO(dIB: BOJHEBI
OaxTepii, HiTpudikaropu, aepoOHI OaKTepii, 0 OKUCHIOITH CyIb(ia. MeTabomizm
doToTpoHux OakTepiit: MIrMeHTH, OyaoBa (QPOTOCHMHTETUYHOTO amapary,
OKCUTEHHHI Ta aHOKCUT€HHUN (DOTOCHHTE3H, €K30TE€HH1 JJOHOPH €JIEKTPOHIB.

3aranpHl  CXE€MH  OKCHUIE€HHOTO 1  AHOKCUTE€HHOTO  ()OTOCHHTE3IB.
[IpencraBHuku PoTOTpOHUX MPOKAPIOTIB. AHAEpOOH, pO3MOJALT OakTepiil 3a ix
CTaBJICHHSIM JI0 KUCHIO. Tpu TUNU aHaepOOHUX MPOILIECIB: OPOJIIHHS, aHAepOOHE
JMXaHHSA, METaHOTeHe3. MOJOUHOKHCIEe Ta cnupToBe OposinHsa. Hitpathe
nuxanHs. Jlenitpudikauiga. CynpdarHe nuxaHHs. 3ajli3He Ta MapraHleBe TUXaHHS.
Byrneuese nuxanua. MeTtaHoreHes.

KynbpTuBYyBaHHs Ta picT npokapioT. [loTpedu MiKpoOpraHizaMiB y MOKUBHHUX
pedoBrHax. HakonuuyBanbHa TH 4KCTa KYJIbTYpH MIKpOOpPTraHi3miB. PO3MHOXKEHHS
MIKpOOpTraHi3MiB OlHapHUM TMOJIIOM, OpyHbKyBaHHsAM. Koionii, OioriiBKa,
nepionyHe Ta Oe3nepepBHE KyJIbTUBYBaHHS, (a3u PoCcTy MIKpoopraHizMis. Bius
pH, TemmepaTypu, KUCHIO, COJeil Ha picT MiKpoopraHizMmiB. OOMEXEHHS POCTY
MIKpOOpTaHi3MiB:  cTepuiizaiis, macrepizamis,  aesiddekmis.  Crmocobu
CTepHITI3alIii.

I'enetnka Oakrtepiii. Opranizaimis T'€HETUYHOIO  amapary OakTepii.
MiunuBicte  Oaktepid. Myrauii. ['eHernuHi pexkomOiHamii  (KOH’roraris,
TpaHcaykiis, Tpanchopmariis). [lozaxpoMocoMHi reneTruHi cucteMu. [lnaszmiau.

Mikpoopranizmu B ipupozi. biocdepa Ta po3noBCIOHKEHHS MIKpOOpPTraHi3MiB
Ko10006ir pedoBUH y mpUpoAl 1 pojib MIKpOOPraHi3MiB y LMX mpouecax. Poib
OakTepiil y BongHHUX exocuctemax. Ctpykrypa riapocdepu. TemnepaTypHi mapu y
Bogoimax. OmirotpodHi, Me30TpodHi, eBTpodHI, IUCTPOPHI BOAOHUMHU.
CaHiTapHO-TITI€EHIYHUN KOHTPOJIb 32 CTAHOM BOJM. 3HAYEHHS MIKPOOPTAHI3MIB y
dbopmyBanHi 1 pylHyBaHHI Tymyca. @itomatoreHHi Oaktepii. MikpoopraHizmMu
puzochepu. Cumbio3n Oaktepiit Ta pociuH. bynp0oukoBi OakTepii. Mikpodiaopa
noBiTps. Hopmanbsua mikpodiopa mroauau. Jucbakrepiosn.

MikpoopraHizmu y OiotexHosorii.3arajapHa XapaKTepUCTUKA
MIKpOO10JIOTTYHUX BUPOOHHUITB. [IMBOBapiHHS, TEXHOJIOTIYHA CXEeMa, MiATOTOBKA
cyclia, TTUBHI pacu JpikIKiB. BUHOPOOCTBO, Kiacudikailis BHH, TEXHOJIOT1YHI
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CXEMHU BUTOTOBJICHHSI BUHA, TUTIU OPO/IiHb, 1[0 BUKOPUCTOBYIOTHCS Y BUHOPOOCTBI,
YMOBH JOBKUUISA, IO BIUIMBAIOTh Ha SKICTh BUHA. TEXHOJIOTiS BUTOTOBJICHHS
TBEPJIUX CHPIB 1 KUCIIOMOJIOUYHHUX MPOAYKTIB. biopememiariisa 1oBKULIA (O1070T14HA
OUMCTKAa CTIYHHUX BOJI, OTpUMaHHs Oiorasy). biompemapatu s CUIBCHKOTO
rocrmojiapctBa.  BHUroToBieHHS — BakIMH, MPoOIOTHKIB.  bioreorexHosorii.
MikpoOHHMIT CUHTE3.

[TaToreHHicTh MiKpoOpraHi3miB. BIacTMBOCTI MaTOreHHUX MIKPOOPTaHI3MiB.
[TonsTTs maATOreHHOCTI, BipyJleHTHOCTI. OOmiraTHU Ta (QaKyIbTaTUBHUN
napa3uTu3M. [TozakmiTHHHI Ta KIIITUHH1 napa3uTy. 3Ha4YeHHS
BHYTPIIIHBOKIIITUHHOTO Tapa3suTyBaHHA aisi MikpoOiB. [[xepena indekmii Ta
cnocobu 3apakeHHa JroAuHU. [HPexuiHuit npomec. Cramii  pO3BUTKY
iHdekuiiHoro mnpouecy. dakTopu MATOTEHHOCTI MiKpOOpraHi3MiB. MikpoOHi
anre3unu. @axrtopu 1HBa3li. DakTOpU MATOTEHHOCTI 3 aHTU(ArOUUTAPHOIO
bynkuiero. Toxcuuu Oaxtepil. ['€HeTMYHUN KOHTPOJIL MMATOTEHHOCTI Ta
BIPYJICHTHOCTI OaKTepiil.

Jliteparypa
1. Ceprittuyk M.I'., Ilozyp B.K., ®ypsikoBa T.M Ta in. Mikpobiomoris:
[Minpyunuk. — K.: BIIL] «KuiBcbkuit yniBepcute», 2008. — S41c.
2. T'ymp C.II, T'marym C.O., bimnceka [.C. Mikpobionoris. — JIbBiB:
Bunasauunii uentp JIHY im. 1. @panka, 2009. — 360 c.
3. JIeicak B.B. MukpoOuomnorus: y4d. mocobue. — Munck: BI'Y, 2007. — 426 c.
4. HetpycoB A. U., Korosa U. b. O6mas mukpoouonorus. — M.: Academia, 2007.
—283 c.
5. [luneBnu A.B. MukpoOuonorusi. buonorust npokapuotoB: Yueounuk. B 3 1. — C-
I16.: U3xa-Bo C-IIOIY , 2009..
6. CoBpeMenHast MuKpoOuosorus. [Tpoxapuots: B 2 T. / Iox pex. W. Jenrenep, T'.
Hpesc I'. nerens. — M.: Mup, 2005. — T.1 —667 c., T.2—-510 c.

XI. ®I310J10I'Is JIKOJAUHU 1 TBAPUH

CrpykTypHO-GyHKIIOHATBPHA OpraHizaimis 1 Pperylsiis >KUTTEIISUIBHOCTI
TBAPUHHOTO opraHizmy. BractuBocTi 30ynnuBux kiaiTHH (TkaHuH). [Ipupona
MeMOpaHHUX TMOTEHIIIAIB: MOTEHIIaTy CIMOKOI Ta MmoTeHIiany aii. OcoOnamBOCTI
OynoBM, 1HHEpBAIlii, MEXaHI3MIB CKOPOYEHHS IIOCMYTOBaHUX CKEJIETHUX Ta
mIaakux M’s3iB.  PeduiektopHa OisUTbHICTH HEpPBOBOI cucTeMu. CHHANTHYHI
nporiecu. HepBoBi 1IeHTpH Ta iX BIaCTUBOCTI. B3aeMoBiTHOIIIEHHS 30Y/1KYyBaTbHUX
Ta rajabMiBHMX mporeciB. [IpuHuunu kxoopauHamii pedaeKTOpHOT iSIBHOCTI.
CrpykrypHO-byHKIIOHATRHA XapakTepucTuka BimauniB [IHC. [Ipunmunu O6yaosw,
GyHKIIOHYBaHHSA, B3a€MOJii CEHCOpHUX cucteM. Di3iojoris BHUIOI HEPBOBOT
nismeHOCTI. besymoBHI Ta yMOBHI pediekcu, iX kimacudikaiii, BJIaCTUBOCTI,
Oilonoriune 3HayeHHs. Cranli Ta MexaHi3MH (OpMyBaHHS Ta TallbMyBaHHS
yMoBHUX pedrekciB. Tummu Bumoi HepBOBOi mdisuibHOCTI. OcobmmBocti BHJL
JOIUHU. ABTOHOMHA HEPBOBA CHCTEMa, OCOOIMBOCTI Oy/IOBU Ta PETYJISTOPHOTO
BIUIMBY ii BigAumB. CTpyKTypHO-(QYHKILIOHAJIbHA OpraHizamisi eHIOKPHUHHOI
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CHUCTEMH. XapaKTepUCTUKA CHHTE3y, CeKpellii, MeTaboJi3My, MEXaHi3My ii,
edeKkTiB pi3HUX TOpMOHIB. (Di310JI0T1UHI OCHOBU PO3MHOKEHHS. CTPYKTYypHO-
dbyHKIIIOHATIbHA OpraHizailis, TyMOpaJIbHI Ta HEPBOBI MEXaHI3MHU peryJsiii
JISJIBHOCT1  BICHEpaIbHUX CHCTEM: KpOBI, KpPOBOOOITY, JUXaHHS, BHUJILJICHHS,
TpaBJjeHHs. Perymsiis oOMiHYy pEYOBHH Ta €HEpPrii; TEPMOpPETyYIIsllis. 3araJbHui
aganTaiiiaui cuaapom. Teopis pyHkiioHansaux cuctem I1.K. AHoxiHa.

Jlirepatypa

1. Aramxansa H.A., CmupaoB B.M. Hopmanbnas ¢usuonorus: YueOHHK Amst
CTYACHTOB Mea.By30B. — M.: OO0 «U13a-Bo «MenunuHckoe WHGOPMAIMOHHOE
arenTctBo», 2009. —520 c.

2. T'aiiton A.K. Memununckas ¢usuonorus / A.K. TIaiiton, J{x.3.Xomn/ Ilep. c
anri.; noa. pen.. B.M.Ko6puna. — M.: Jlorocdepa, 2008. —1296 c.

3. Hoznmpaués A.Jl., baxanoB FO.U., bapannukoBa N.A., baryes A.C. u np.
Havano ¢usuonorun: YueOHUK nns By3oB. 2-¢ wusn.ucnp. /Iloxm pen. akan.
A.Jl.Ho3znpauesa. — CII16.: 3narenbcTBO « Jlanby, 2002. — 1088 c.

4. Opaoe P.C. HopmaneHast ¢usuonorus : ydeHuk. — 2-¢ uzfa. — M.: ID0TAP —
Menua, 2010. — 832 c.

5. ®usnonorus yenoBeka: B 3-x Ttomax. Ilep. ¢ aurn../ Ilox pen.. P.llImunra u
I".TeBca. — 3-e uzn. — M.: Mup, 2005. — T.1 =323 ¢c., T.2 314 c., T.3-228 c.

XII. ®I310JI10I'Ts1 POCJIMH

®i310710T15 POCIAUHHOT KIITUHU. CTPYKTYpHI KOMIOHEHTH POCIMHHHUX KIIITHH.
OO6oJsioHKa 1 11 3HaueHHs 7151 (1310JI0TTYHUX BIACTUBOCTEW KITHUHU. MIKKIITUHHI
3B'si3ku. KommapTMmeHTallisi KaTaliTUYHMX CHUCTeM Ta MeTabomiyHuX (QOHIIB
MPOTOIUIACTA SK OJIMH 3 MEXaHI3MIB PETYIISAIIi KIITUHHOTO OOMIHY.

Bonuuii pexxum pocniH. PocinHHa KITiTHHA SIK oOcMOTHYHA cucTeMa. [ToHsaTTs
npo ocMOTWUYHMM TmoTreHmian. Cran Boau B kmiTuHl. [lornmHanHsA 1
TPaHCHIOPTYBaHHS BOJIU B pociuHi. Tpancmipaiis 1 ii (i3ionoriyHe 3HAYEHHS.
B3aemo3B's130Kk BOAHOTO pekuMy 3 (Di310JIOTIYHUMEU MpoliecaMu. BogaHuil pexum
PI3HHUX €KOJIOTIYHUX T'PYIT POCIIUH.

dotocunTes. [ToHaTTS IpO poTOoCcHHTETHUYHY oauHUII0. DoTocucTemu I Ta II,
ix ckian Ta QyHkuli. DoToxiMiuHI peakuidHi ueHTpu. IlepBuHHI npouecu
¢doTtocunTe3y. DOTOIHAYKOBAaHI OKHCHO-BIJHOBHI MPOLECH IEPETBOPEHHS
KOMITOHEHTIB  €JICKTPOHTPAHCHOPTHOrO  JjaHIora. ['a3000MiH  Ta  IUKI
neperBopenHss CO2 B nporieci porocunrtesdy. lnsxu dikcarii CO2 B pocIMHHUX
opranizmax. ®oroguxanus. C3 ta C4 — tunu dorocunreszy. CAM-doTocunres.
doTocuHTE3 Ta O10MPOAYKTUBHICTE. EBOMIONIS (hoTOTpODIi.

Juxanns 1 6pomiaHs. 3B'SI30K MK aepoOHOIO 1 aHaepoOHOIO (hazaMu AMXaHHS.
Juxanbauii koedimienT. Jlokamizamis mporeciB TuxaHHs B KJIITHHAX.

®epmentHi cuctemu nuxaHHsA. Ilnsxu neperBopeHHs CcyOcTpaTiB Ipu
nuxaHHl. XiMi3M Taikomidy 1 mukiny Kpebca. EnexTpoHTpaHCOpTHUI JaHLIOT
TUXaHHS. AJTbTepHATUBHI MUISIXH TAXaHHS.

KopeneBe skuBneHHs pociuH. Jliss KOpeHeBOI CHCTEM 1 MPOAYKTIB
KUTTETISIIBHOCTI MIKPOOPraHi3MiB Ha IPYHTH, IPyHTOBTOMA. AJienonaTis 1 poiib
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KOPEHEBUX BWIUICHb. AKTHBHE 1 IAacHBHE NOTJMHAHHA 10HIB. daktopu, SKi
BIUTMBAIOTh HA PYX 1 XapakTep pO3MOJAUTY MIHEPAJIbHUX €JIEMEHTIB Y POCIMHHOMY
opraHizMi. BropunHe BukopucTanHs (peyTuiiizailis) eiaeMeHTiB. Poias Mikopusm i
O0akTepio3M B JKHMBJICHHI pociauH. @Di310JI0TiA a30THOTO J>KMUBJICHHS POCIIHMH.
diziosI0riYHA POJIH MAKPO 1 MIKPOECJIEMEHTIB Ta X MeTa0oI13a111s.

PicT 1 po3BUTOK pociuH. 3arajibHi YSIBJICHHS MPO PICT 1 PO3BUTOK POCIHH.
[HTEerpanpHICT, MPOLECIB POCTY 1 PO3BUTKY, PIBHI BUBYECHHS, MOeNi. TuIuU
perymsnii (TpodiuHa, GiToropMoHabHA, eneKTpodi310J0TIuHA 1 TEHHA) MPOIIECIB
pocty i po3BuTKy pociuH. OHTOreHe3 KITHHH. OHTOTEHE3 BHINUX POCIHH.
BryTpimHi q)aKTopH pPOCTY 1 PO3BUTKY pOCIWH. BIIuB CBITIa 1 Temmepatypu Ha
MPOUECH POCTy 1 po3Butky pociuH. lllmsxu perymnsiii pocTy, PO3BHTKY 1
MPOYKTUBHOCTI POCTUH. POCTOBI pyX# pOCIIHH.

diziosoris cTiMkocTi pociuH. CTpec, ajanTariis, akjiiMallis, akiiMaTa3alis i
rOMEOCTa3 POCIUHHOTO opraHizMy. CTIMKICTb POCIUH SK pe3yjbTaT MPOIIECIB
amanrarii. Knacudikarisi ctpecopiB. CurHanapHl cucTeMu pociuH. Posib OiIKiB
TEIJIOBOTO IIOKY B akiiMamii pociauH a0 Jii  crpecopiB. [loHATTS 11po
bitoanexkcuuu. AKTHBHI (HOpMHM KHUCHIO Ta OKCHUAHMM cTpec 1mpu Ail
HECIIPUATIUBUX (PAKTOPIB JOBKIJIIS.

®i310J10T1YHI OCHOBU OXOPOHU POCIMHHOTO CBITY 1 ONTHUMI3allid CTaHy
nOBKULISE. BukopuctanHs gocsrHeHb (ITOOIOTEXHOJIOTIT ISl MiJABUIICHHS
MPOAYKIIIHHOTO MPOIECY Y POCIHH.
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