HauionanbHa akajemiss HayK YKpaiHu

JIEPJKABHA YCTAHOBA
«IHCTHUTYT XAPYOBOI BIOTEXHOJIOI'TI TA TEHOMIKH
HAIIIOHAJIBHOI AKAJTEMII HAYK YKPATHH»

3ATBEPZKYIO»
Jupextop I¥ «IXBI HAH Ykpainu»
axafiemik HAH Vkpainn

\(‘_/(‘cxrw/ 1.b.barom
Haka3 Ne'59 Bii1/23 rpyaas 2020 p.

IMPOI'PAMA
BCTYIIHOIO icmuTy A0 acnipantypu lepxaBHoi yctaHoBHM «[HCTHTYT Xap40Boi
OiorexHoJiorii Ta redoMiky HanioHaabHOI akageMil HayK YKpaiHw»
3 ragy3i 09 bioJsoris 3a cneniajabHicTio 091 BioJsioris

«CXBAJIEHO»

Buenoro panoro

Y «IXbI' HAH Ykpainn»
nporokon Ne 19

B «23» rpynusa 2020 p.



I. BIOXIMIS, MOJIEKYJIAPHA BIOJIOT' IS

Poxap Ta miciie 6ioxiMii Ta MOJIEKYJISIPHOI 010JIOTiT y CHCTeMI MPUPOTHUYHMX HaYK.
3Ha4YeHHS IUX HAYK 751 CYYaCHOTO PO3BUTKY CYCIIUIBCTBA.

CtpykTypa 1 BIJIACTUBOCTI OCHOBHHUX MAaKpPOMOJIEKYNl (BYIJIEBOAM, OUIKH,
HYKJICTHOBI ~ KHCIIOTH, Jimau). byaoBa, 3arajibHi BIACTUBOCTI, Kiacudikaris
MakpoMosiekyn. OOMIH Ta TEpEeTBOPEHHS MAaKPOMOJIEKYJ B OpraHi3Mi, KIIOYOBI1
MeTa0OI4HI IIJISAXH NEPETBOPEHHS, MOCIIAOBHICTh peakiiii, X peryssuis, 010J0riuyHa
poJib, eHepreTHUHMi Oananc. ['eHeTHUHUN KO, XapaKTEePUCTUKH.

depMeHTH, BITaMIHM Ta TOPMOHHM — PETYJIATOPHI MaKpPOMOJEKYIH OpraHi3Mmy.
XiMiYHa MPUPOJA 1 BIACTUBOCTI LIUX MAKPOMOJICKYJ, Kiacudikailisi Ta HOMEHKIaTypa.
Kineruka depmenTaTuBHOro Karanizy. @epmMeHT — cyOcTpaTHI B3a€MOJIi 1 HEHTpajJbHa
JIOTMa MOJIeKYJIApHOi Oionorii. [IpuHIMI KOOMEpPaTHBHOCTI SK MEXaHi3M OioreHe3y
MeMOpaH, peueniii epMeHTaTUBHOT aKTUBHOCTI.

MeMOpaHHi  CTPYKTYpH  KIITHHU  (SAEpHI, MITOXOHApianbHI, JI30COMHI,
CHOIIA3MAaTUYHOTO PETUKYIyMY), iX ocoOmuBOCTI Ta iaeHTU(iKalig. MemOpanu i
MDKKITITHHHI B3aemoii. @yHkIiii MmemOpan. MeMOpaHHUN TPaHCIIOPT.

['opmoHanpHa perynsiis K MEXaHi3M KOOpJuHalli oOMiHy pedoBHH. bioxiMmiuHi
penenTopHi cucremu KiaiTuHU. Helipomeniaropu. MosiekyasipHi MeXaHi3MU IPOBEIEHHS
PETyJISATOPHUX CUTHAIIIB.

Opranizaiiss reHoma 1 cTpykTypa reHa. [IpuHIun cTpyKTypHO-(pYHKIIOHAIBHOI
opranizauii B 0i0Jorii Ha MNpPUKIAAl Peryismii exkcmpecii reHomy 1 QepMeHTHOT
akTUBHOCTI. OcCOOJIMBOCTI TpaHCKpHUIILIi B KIITHHAX MPOKAPIOTIB Ta €yKapioTiB.
[Tpouecunr MPHK. AnwsrepnatuBHuii crutaiicuar. Ctpykrypa pubocomu. Emonrartis,
Himaris 1 Tepminamis TpaHcisnii. Perymsuis tpancisiii. Camooprasizamiss 01IKOBOT
r1o0ynu. IlpuHIMI 1€papXidHOCTI B CTPYKTYpHIM Oprasizauii XpoMaTtuHy, puOocoM i
MeMOpaH.

Monekynsipai Mexanizmu perikanii JJHK. MonekynspHi mexaHi3mMu penapaitii,
pexombOinamii JJHK. Ilpunnun kommemeHTapHocTi Ha mnpukianal crpykrypu JHK,
MeXaHi3MiB TpaHckpumiii 1 TpaHcisamii. [luTockenmer i perymnsiis ekcrpecii reHoMY.
Penapanis JIHK.

Meronu MOJIEKYJISIPHO-010JI0TTYHOTO EKCIIEPUMEHTY y BUPIIIEHHI
3arajlbHOOIOJIOTIYHUX 1 TpakTUYHUX 3aBAaHb. CydacHI METOAU  JOCIIKEHHS
MOJIEKYJISIPHOTO  piBHs ~ opradi3inii. BuBdyenHs  npuHIuniB  (QyHKIIOHYBaHHS
MOJICKYJISIPHO-010JIOTIYHUX ~ cucTeM. KoOHIeniiss MDKMOJCKYJSIPHUX —B3aeMOAIN 1
XapaKTepucTuka crnabkux B3aemoAil (cunu Ban-nep-Baanbca, BogHeBUi 3B'SI30K,
rizpodoOHi 1 eTeKTpOoCTaTUUHI B3a€EMO/IIT).
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II. TEHETHUKA

MonekynsgpHi Ta IMTOJNIOTIYHI MexaHi3Mu cmajakoBocTi. Crpykrypa JHK.
Mexanizmu pervtikainii JJHK. ['enu 1 renomu. 3aranbHi prcH opraHizallii TeHOMIB Y MpoO-
Ta eykapioTiB. MOOUIbHI TEHETHYHI €JEMEHTU. [ eHeTWYHI HaCIIIKu aKTUBHOCTI
MOOUTPHMX  €JIeMEHTIB. MoJeKyspHa opraHizaiis XpoMaTtuHy. EmnireHeTnyHa
CHAJKOBICTh Ta i MOJeKyysapHI MexaHi3mMu. Kapiotun. Mito3 1 ioro ¢asu. Meiio3 1
yTBOpEeHHs rameT. ['oMonoriuna pekoMOiHalis Ta il MEXaHI3MHU.

Excnpecist renernunoi iHdopmartii. TpaHckpuriis Ta ii 0COOIMBOCTI y MpO- Ta
eykapioTiB. Perynsmis tpanckpuniii. Crimaiicuar MPHK. I'enetnunmii koa. Tpancsiis.

®opmanbHa reHeThka. 3akoHn Menaensa. CTaTUCTHYHA MNPUPOJA TEHETUYHHMX
3akoHOMipHOCTeH. [lpuumHu BigXxwieHb Bij 3akoHIB Mennens. Bzaemonii anenbHUX
reHiB. B3aemosii HeaienbHuX TeHiB. KUTbKICHI 0O3HAKH Ta OCOOJMBOCTI YCIaJKyBaHHS.
3ueruieHHs TeHiB y xpomocoMax. Kpocunrosep. 3akoH MopraHa, XpoMOCOMHa Teopis
CHanKoBOCTI. ['eHeTHYHI KapTH XpOMOCOM. Y CIIaJIKyBaHHS, 34ETIJICHE 31 CTATTIO.

Tumnu MIHIMBOCTI: ciaagKoBa (T€HOTHIIOBA) 1 HecnaakoBa ((PeHOTUITOBA) MIHJIMBICTD.
KomOinatuBHa MiHnmHMBiCTh. MyTamiitHa MirnmBicTh. Knacudikariis myTtarii. Pemaparris
JIHK, ii Tunm 1 mexanizmMu. MyTtaniiiHi ¢akTopu Ta MOJIEKYJISIPHI MEXaHI13MHU MYTallii.

[{uromnazmMaTiyHa cragkoBicTh. ['eHOMU MITOXOHIPIH 1 XyoporiacTiB. [Inactuana
Ta MITOXOHJIpiaibHa CMAIKOBICTh. [[UTOMIa3MaTyHa 40JIOBiYa CTEPUIIBHICTD Y POCIHH.
B3aeMogis simepHux 1 mo3asiiepHUX IeHiB.

['eneruka crari. MexaHi3MU BHU3HAQU€HHS CTaTl: MpoO-, €Mi- 1 CUMHraMHUW. Tunu
CHHTAMHOTO BH3HA4YEeHHS CTaTi. XpPOMOCOMHE BH3HAYEHHS CTaTi Ta WOTO THUIIH.
banancoBe BU3HaUYEeHHS CTaTi Y Ap0o30(] i Ta HOTo MONEKYISIpHI MeXaHi3MU. MexaHi3Mu
BU3HAYEHHS CTaTl y CCaBI[iB. YCMaJKyBaHHS O3HAaK, 34eruieHuX 31 ctarTio. O3Hakw,
3aJIe)KH1 BiJ cTaTl Ta 0OMeXxeH1 cTaTTio. KoMIieHcaris 1034 T'eHiB.

['eneruka nmroauau. I'eHoM moauHu. MolleKysipHa aHTPOIOJIOTs 1 reHoreorpadis.
CxiamaHHs POJIOBOAIB 1 BU3HAYCHHS THIIB CHAJKYBaHHS T'€HEAJIOTIYHUM METOJIOM.
bnu3HIOKOBUN MeETON, KOHKOpAATHICTh. [lpobmemu memuyHoi reHeTuku. CmaakoBi
xBopoOu. CmaakoBa CXWIBHICTH JO XBOp0o0. XPpOMOCOMHI 1 TEHHI XBOpOOH.
[TonmiakTopHi cCIaAKOBi 3aXBOPIOBAHHS.

'eneruka nomynsuid. Ilomynsamist Ta 11 OCHOBHI XapaKTepUCTUKH. ['eHeTnyHa
cTpykTypa nomyisuii. IloxiMop¢HICTh Ta reTepo3uroTHiCTh. IneanbHa (MEHENIBChKa)
nomyssnis. 3akoH Xapai-Baiin6epra. [peiid renis. [lopymienns manamikcii, iHOpuauHT i
ayrOpuaunr. MyrtaniiiHuii nponec sk (akTop AMHAMIKA TE€HETUYHOI CTPYKTypHU
nonyJsAmii. [3omsmis momymsmiid Ta MDKOOMYJsIidHI Mirparii. Jlo6ip sk dakTop
JUHAMIKH TE€HETUYHOI CTPYKTYypH MOMyIsimii, koedimieHT mo6opy. CropsMoBaHHH,
ctalumizyrounii 1 nu3pyntuBHuUM n100ip. [lpuHmmnu BupoyrBopeHHs. [HOpumiHr Ta
ayTOpuainr. SBuiie rerepo3ucy. Metoau 1060py y cenekiii.

['enernyna iHxeHepis. PexkomOiHaHTHI TexHojorii. ['eHoMHi  0i0aioTeKH.
[Tonimepasna nanmorona peakuis. @inrepnpuntusar JJHK. Meronu cexBenysanns JJHK.
Excripecisi pekoMmOiHanTHUX OuikiB. ['eHernuna Tpanchopmariiss Oaxtepiid. Metoau
OTPUMAaHHS TPAHCTEHHUX pOCIWH 1 TBapWH. MOJEKyIspHa IiarHOCTHKA CIaJKOBHX
3aXBOpIOBaHb. | eHHA Teparis.

JlitrepaTypa
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3. JIproun b. I'ennl. — M.: BMUHOM, 2012. — 896 c.
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II1. KIITUHHA BIOJIOT' IS

Knituana OGionoris Meroau MOCHIKEHHS B KIITUHHIA Olosorii. MikpockomiyHi
METO/M. I'icroximiyHi, IMYHO-IIUTOXIMIYHI1 METOH, UTO(IIyOpOMETpIf,
aBTopamiorpadis. KyasTypa in vitro.

CtpykTypHO-(pyHKITIOHATBFHA OpraHi3amis KiaiTuHa. OpraHizailis KJIITHH Tpo- Ta
eyKapioT.

[anonnasma, mMopdodyHKUiOHaNbHA XapakTepucTuka. [lmazmarnuna memOpana,
opranizaiisa. PenenrropHi ¢yHKIIii, MDKKITITHHHI KOHTAKTH, iXHI THIW Ta (QYHKI[IOHATBHE
3HaueHHs CrerianizoBadi MeMOpaHH1 yTBOPEHHS.

Enpomnnasmatuyna citka. PiznoBuau, QyHkiii.

Amapart [Nompmki. XiMigHHE cKIag MeMOpaH, OyaoBa, JIoKai3alis, (pyHKITii.

Jlizocomu. Knacudikaris, BmactuBocti. MexaHi3Mm aytodarii. [lepokcucomu.

Mitoxonnpii. bynosa. Oprasizamniss 30BHIIIHBOT Ta BHYTPIIIHBOI MeMOpaHH.
Oynkiii, nukn Kpebca Ta mnpouecu okucmoBanbHOro (ocdopuntoBanns. JHK
MITOXOHJIPIH.

[Mnactumu, pizHoBuau, GyHkimii. Opranizaimis xjoporuiacta. CBITIO3alexKHI Ta
CBITJIOHE3aJIeXKHI  peakiii (orocuHTesy. [imoTe3sm aBTOHOMHOTO  TOXOKCHHS
MITOXOHJIpi{ Ta XJIOPOTLIACTIB.

[{utockener. MikpodigamMeHTH, MIKpOTPYOOUKH, MPOMIXKHI (PiITAMEHTH: XIMIYHHUMA
ckiaa, OynoBa Ta Jokaiizauig. Ponb y mexaHizmax pyxy, (OpMOYTBOpEHHI KIITHH Ta
BHYTPILIIHBOKIITUHHUX CTPYKTYD.

KmitueHl  BKIIIOYEHHS, Kiacu@ikallisg, JOKamizamis, XIMIYHMH CKjiIag —Ta
¢GyHKIIOHAJIbHE 3HAYEHHS.

Anpo. IloBepxHeBuii amapatr sapa. Oprasizamiss sSAepHUX MeMOpaH, MOPOBHX
KOMIUIEKCIB, HYKJICOIMTOIUIA3MATUYHUIN TPaHCIIOPT. XPOMATHH, yIbTPATPYKTypa, PiBHI
opranizaiii. bymoBa i ¢yHKIIOHaIbHE 3HAYEHHS XPOMOCOM MeTada3HUX, MOJITCHHHX,
THUITY JJAMIIOBUX IIITOK. Y IBICHHSI PO Kap1OTHIL.

Anepue. CTpyktypa sinepus, i 3B’ A30K 13 (yHKIIOHAIBHOI aKTUBHICTIO.

Knitunnuit nuxin. Mitos. Perynsiis mitosy. JudepeniitoBands KIITUH. Y SIBICHHS
PO TEHETUYHO 3amporpamMoBaHy cMepTh KIITUHH. CTOBOYpoBi KIITUHU. OCOOIMBOCTI
OyZ0BH POCIMHHOT KIITHHH, il MOPIBHSAHHS 3 0y/T0BOIO TBAPUHHOI KJIITUHH.

KynpTypa in VItro pocaMHHUX i TBApUHHHUX KIITHH i TKaHHH. OCHOBHI NPUHIIAITA
KYJIbTUBYBaHHS PI3HUX TUMIB KIITHH.

[MpuHIIMI 1 METOAM OJEp)KaHHS TPaHCTEHHUX pOCIWH. ArpobakrepiaibHa
Tpanchopmarllis pociud. Meroau ¢izudHOi TpaHchopmallli 130Jb0BAaHMX POCIWHHUX
kaituH. ComatnuHa riOpuamsanis pociauH. OjepkaHHS TpPaHCTEHHUX POCIUH 13
rOCIIOJapChKO-KOPUCHUMH O3HAKAMHU.

Jliteparypa

1. Monekynsapnas 6uonorus knetku. / b. Anbepre, 1. bpeit, JIstouc JIx. u ap. B 3-x TT.
[Tep. c aara. — M: Mup, 1994. — T.1- 517 ¢., T.2 - 539 c., T.3 — 504 c.

2. Yennon 1O.C. Beaenue B kierounyro ounosnoruto. — M.: UKI] «Akagemkuauray, 2004.
—495 c.



IV. BIOTEXHOJIOI'TA

OOG'ekTn  010TEXHOJOTIi; BIpycH 1 BIpOigW, TPEICTaBHUKH IPOKAPIOTIB,
niaHoOakTepii, MIKpOBOAOpPOCTI 1 rpudbu. OOMEeXEeHHS 1 MOXKIJIMBOCTI BUKOPUCTAHHS
BUILIUX POCIWH 1 TBapHH SIK 00'€KTiB OioTexHojorii. Metoau cydacHoi O10TE€XHOJIOTII:
MeToau (PyHIaMEHTAIBHUX JOCHIDPKeHh MEXaHi3MIB (YHKIIIOHYBaHHsS O10J0TIYHUX
CHUCTEM; METOJM MOJICKYJISIPHOI O10TEXHOJIOT1l; METOAM MPOMHUCIOBOI O10TEXHOJIOTII.
[TpyHuMnu QyHKIIOHYBaHHSA OlOJIOTIYHUX CHUCTEM: MPUHUUIN MIDKMOJEKYISIPHUX
B3a€EMO/IIH; KOHIISTIIIIS METa00i3MYy.

KynaeTypu pocnuHHUX KIITHH y OIOTEXHOJIOTIl: OTpHMaHHS KIITHH, CIOCOOH
KyJIbTHUBYBAaHHS; KIOHAJIbHE PO3MHOXXEHHS, CIOCOOM OJiepKaHHA O€3BIPYCHOTO
Marepiany. KynbTypu TBapuH KIITHH Yy OIOTEXHOJIOTIl; OTPUMaHHS, BUKOPUCTAHHS.
Jlimpoinau riopuaoMu; OTpUMaHHS, CEJICKI[isl, BAKOPUCTAaHHS MOHOKJIOHAIHHUX aHTHTLIIL.

Texnonoriss  pexombinantHux JIHK  OakrepianbHUX  KIITHH;  BUIUICHHS
IHAUBIAYaJbHUX TEHIB, KOHCTPYIOBAHHS BEKTOPIB, TPAHCIALIS 1 CEJIEKIS KIIOHIB.
Texnomnoris pekomOinanTHUX JJHK pocnuHHUX KIIITHH 1 TpaHCTEHHI POCIHUHU: 3arajibHa
cxema nepeHocy Tpancrenis. [Ipo6nema I'MO.

OTpuMaHHS KJIOHIB 1 TPAHCTEHHUX TBapHH; XapaKTEpUCTUKA KJIIOHIB 1 CIIOCOOU iX
OTPUMAaHHS, OTPUMaHHS XuUMep 1 Mo3aik. TpaHcreHe3, NEepCHeKTHBH Ta MPOOIEMH.
[mxeHepHa eH3UMOJIOrIs; crmocoOM  iMMOOUTI3alli 1 MpakTUYHE 3acTOCYyBaHHS.
XapakTepuCcTHKa 1 KOHCTPYIOBaHHS OlOCEHCOpiB, 00JIacTl 3acTOCyBaHHsS. 3arajbHa
XapaKTepUCTUKa 010TEXHOJIOTIYHOTO BUPOOHUIITBA.

Jliteparypa

1. 'enom. Knonuposanue. [Ipoucxoxaenue yenoseka / [lox pex.. wi.- xop. PAH JLU.
Kopoukuna. — @pssuno: Bek, 2004. — 224 c.

2. I'nuk b., [Tacrepnak J>x. MonekymnspHast 6uorexHosorus. [I[puHIunbel U1 IpuMeHEHUs.
[lep.c anrn. — M.: Mup, 2002. — 589 c.

3. Omnurenetruka /Ilox pen. C. Dmmmca, T. JlxentoBeitna, JI. PeitnObepra — M.:
Texnocgepa, 2010. — 496 c.

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

V. BIO®I3NKA

Pone 1 micue Oiodizuku cepen OioysoriyHMX Hayk. TepMmoauHamika O10JOTTIHHX
IpoLECIB. TepMOAMHAMIKA pIBHOBAXKHUX CTaHIB, TEPMOJUHAMIKa HEOOOPOTHHX
npoueciB. OCHOBHI MOJOXEHHS JIHIMHOI HEpIBHOBaXKHOI TepMoauHamiku. HemiHiliHa
TepMOJIMHaAMIKa HEOOOPOTHUX TTPOIIECIB.

Monekymnsipua ~ Oiodizuka.  CTpykTypHa  opradizamis 1  KoHpopmaiii
O6ioMakpomosiekyid. biogizuuni Meronu gociipkeHHS Olomakpomosiekyin. biodizuka
ounkiB. /lunamika OinkoBoi cTpykTypu. Kinetnka depmeHTaTMBHUX peakuiid. Enepris
akTuBalii Ta 1i BHU3HAYeHHA. Teopis aOCOMIOTHUX IIBHIKOCTEH peakiii (Teopis
nepexigHoro ctaHy). biodi3uka HykieiHoBuXx kucioT. IIpoctopoBa Oynosa JIHK.
Xapaktep cun, ski crabunyTs crpykrypy JAHK. Onrtuyni Xxapakrepuctuku
HykieiHoBux kucinoT. CuH- 1 aHTU- KoH(popmamii HykneotuniB. Exmo-, ek3o-
koH(popmaiii pudo3u. Kinetnka genarypariii i penaryparii JJHK.

biopizuka  wmituHHMX ~— mpoueciB.  CTpyKTypHa  oprasizamis  MeMmOpaH.
MixmonekymsipHi B3aeMo/ii B MeMOpani. @a30Bi nepexou B MeMOpaHax (J10TPOMHUHA 1
TEPMOTpPOINHUM moxiMopdi3m nimiaiB). biomemOpana sik pinkuii kpuctan. uHamika
mnoigiB 1 OIKkiB y MeMOpani. BukopuctaHHs METOQy CHIHOBUX MITOK JJisi BUBYEHHS
JUHAMIYHUX XapaKTEPUCTUK MeMOpaH. Mopem CTPyKTypHOI oOprasizaiii MemOpaH.



Tpancnopt pedoBMH uepe3 OiomeMOpaHu. MexaHI3MH [MaCHBHOTO 1 aKTHBHOTO
TpaHcmopTy uepe3 OiomeMOpanu. Ilpupoma memOpaHHOTO mMOTeHIany. PiBHSIHHS
Hephcra. MikpoenekTpoHa TeXHIKa /s BUMIPIOBaHHS MEMOpPAHHOIO IOTEHLIANTY.
PiBusinas VYccinra. Ilorenmian nii. Ilepdy3sist 1301b0BaHMX HEHPOHIB Ta PO3JLIbHE
JOCITI/DKEHHSI 10HHUX CTPYyMiB 3a JIONIOMOTOI0 METOJa «IeT4y-Kiaemm». Tumm 10HHHX
KaHaliB. BopoTHI MexaHI3MU MNOTEHLIAIO3ICKHUX 10HHUX KaHaliB. MaTemaTuyHa
MOJIeJIb XOMKKIHA-XaKCl OMUCY MPOIECY eNeKTPUIHOT 30y IITUBOCTI. PO3moBCIOIKEeHHS
30ymkeHHs. EnekTporoniuynuii morenian. KadbenbpHa Teopis. MexaHi3MH MKKITITHHHUAX
B3a€EMOJIIN. 3arajgbHi TPUHIMIINA TEpenadl CHUTHAJIB BiJl peLenTopiB MeMOpaHU
BCEPENNHY KIITHHHU.

biogisuka ckopornuBux mnpoueciB. CTpyKTypHa oprasizailiss M'a30BOrO BOJOKHA
(maHHI €IEeKTPOHHOT MIKPOCKOII Ta PEHTIeHOCTPYKTYpHOTO aHami3y). ChpsokeHHS MK
30yIKEHHSIM 1 CKOPOYEHHSM B CKEJIETHOMY 1 TIJIaJleHbKOMY M'si3ax. [3omeTpuune
CKOpoueHHs. [30ToHIUHE ckopoueHHsA. EHeprermka M’s30Boro ckopoueHHs. PiBHSHHs
Ximta. MonekynsapHi MexaHI3MU M’ S30BOTO CKOpoYeHHs. Teopii M’S30BOro CKOpOUEHHS.
Hem'sizoBa Qopma pyxsmBocti kimituH biodizuka ceHCOpHHX cucTeM. 3arajibHi
OPUHIMIK 1 3aKOHOMIPHOCTI ceHcopHoi peuenuii. 3akoH CriBeHca. 3akoH BebGepa-
®dexnepa. biodizuuHi MexaHI3MH TpaHc(opMallii 30BHIIIHIX CTUMYJIB B HEPBOBUUI
IMITYJTBC. Penenropumii (reHepaTOPHHI )TOTCHITIA. MexaHi3Mu reHeparii
doropenenToproro motenmiany. CiyxoBa CEHCOpHa CHCTeMa. MexXaHOpeuenTopu
BHYTPIIIHBOTO ByXa 1 BecTUOyJsipHOro amapary. MomnekymnsipHi  MeXaHI3MU
MEXaHOPEIIeTIIii.

Tpancdopwmarris eHeprii B MeMOpaHax MITOXOHJIpiH 1 xjoporuiacTiB. IIpocToposa
JIOKai3alisl eJIeKTPOHHO-TPAHCIMOPTHUX JIAHITIOTIB B MeMOpaHax MITOXOHAPIA 1
xjoporuiacTiB. OKHUCHO-BITHOBHHUM TOTEHIlIaN 1 oro BuMiproBaHHSA. OKHCHO-BITHOBHI
MOTEHIIIAIM TIEPEHOCHUKIB eNeKTpoHiB. CTpykTypHa opranizamis AT®-cuHTeTaswm 1 ii
JIoKai3anis.

biopizuka ¢orocunTezy. OcHOBHI eranu (OTOOIOIOTIYHOrO Mpolecy. 3aKOHU
norinuHaHHsS cBi™ia. [lirMeHTHI Mojekynu 1 1X CHEKTpajdbHI XapaKTePUCTHKH.
®orocunternyHa onunuig. Edekt yepBoHOoro mamiaHs 1 edekt miacuneHHs Emepcona.
[TornuHaHHs CBITAA 1 MEXaHI3MU MIrpaiisi €eHeprii B CBITJIO30MpalOYUX MIrMEHT-
OuTkoBUX (aHTeHHMX) Komruiekcax. OcHoOBHI 3akoHM ¢oToximii. Cnektpu aii
doroximiyanx peakiiii. Mogenb S-ctaHiB npu (oTookucieHHi Boau. bakrepianbHuit
dboTocuHTe3. MONEKYISIpHI MEXaHI3MH 1 METOJIM PeECTpallii O10JIFOMIHECIICHITIi.

Jliteparypa
1. Kocriok ILI., 3uma B.JI., Marypa UI.C., Mipomuanuenko M.C., Illy6a M.D.
biodizuka. — K.: BIIL] «KuiBcbkuit yniBepcuter»,2008. — 567 c.
2. Ixakcon M. MounekynspHas u kietouHast onogusuka. — M.:«bunom», 2009. —551 c.
3. buodwusuka cencopusix cucrem. — C-110.: «MudpopmMeny, 2007. — 287 c.

VI. BOTAHIKA

3aranbHi OpUHOUNM ~ OOTaHIYHOI HOMEHKJIATypH. TakcoHM Ta  lepapxis
TAaKCOHOMIYHMX KaTeropiii. MixHaponuuii Kogexc 6oTaniuHOi HOMEHKIATypH Ta HOToO
cTpykTypa. HaykoBi Ha3BU BHYTPINIHBOBHJIOBHUX, BUJOBHX Ta HaJBHJIOBUX TAKCOHIB.
Homenkmarypui ¢inbtpu. [lpunnmmu npuoputery Ta Tumidikamii. CHHOHIMH Ta
cuHOHIMIKa. HanmcanHs Ta TpaHCmiTepallis Ha3B TAKCOHIB.

XimMiyHUE ckimax  pocnuHHMX KMiTHH.  Knacudikaris cnoco6iB  KUBJICHHS.
CrpykrypHa Ta (QyHKI[IOHJIbHA pPI3HOMAHITHICTH OCHOBHUX (DOTOCHHTETUYHUX



MICMEHTIB - XJOpo(diMB, KapoTHHOIAIB, (ikOOUTIHIB. Pi3HOMaHITHICTE TPOIYKTIB
acuMisisnii. OcoOMMBOCTI KUBJIEHHA y TpuOiB. A3oTdikcallis Ta i1 MOMIMPEHHS cepen
POCITMHHUX OPraHi3MiB.

[TpokapioTHUHMIA Ta €yKaplOTUYHUIN TUIaHU OYJOBH KIIITHH, IX CHUIbHI Ta BIAMIHHI
pucu. I'imote3u moxomkeHHs eykapioT. [lepBuHHI Ta BTOPHHHI €HAO0CHUMO103H1. 3araibHi
miaHu OyJIOBM KIITUH BOJOPOCTEW, BHUIIMUX POCIUH Ta TpubiB. Pi3HOMaHITHICTH
KJIITUHHUX TOKPHUBIB: MeEJiKyna, aMmdiecMa, NEPUIIACT, NAHUUP, KIITUHHA OOOJIOHKA.
Pi3HOMaHITHICTD TUIIB KIIITUHHUX 000JIOHOK. Pi3HOMaHITHICTB
HYKJICOIIUTOINIA3MATUYHUX OpraHell: TUIH SACPHOTO amapary (HyKJIeoil, JUHOKapioH,
TUIIOBE €YKapiOTHYHE S/ApO), EHIOIUIa3MaTHYHA CITKa Ta ii BUAO3MIHH, KOMILIEKC
["onbki, MEPOKCUCOMH, BaKyOJSIPHUH amapar, XJIOpOIUIacTHA €HIOIUIa3MaTHYHA CiTKa
(CER). IXryTUKOBHUH amapaT Ta HOro pi3HOMaHITHICTh. JKTyTHKOMOAIOHI CTPYKTYpH -
rantoHema, ncepaoumiii. doropernentopui cucreMu. OcoOIUBOCTI MITO3Y, KapiOKIHE3Y
Ta UTOKIHE3Y y pociarH. DOTOCHHTETUYHUN Ta MITOXOHApiaibHUM anapat. OcoOIMBOCTI
oprasizaiii IpoKapioTHYHOT0, XJIOPOIJIACTHOTO, MITOXOHIPIAIBHOTO, SIEPHOTO TCHOMIB
Ta TeHOMY HyKJieoMopda.

Cryneni Mmopdosoriynoi oprasizaiii Tuta pociauH. PocCIvHHI TKaHWHH, iX
Kiacudikaiisi, XapakTepucTuka Ta ocoOauBOCTI OyaoBu. Ilarin Ta KopiHb SIK OCHOBHI
BEreTaTHBHI OpraHd BHUIIMX POCIHH. bpyHbKH, X OymoBa, (QyHKIIT Ta Pi3HOMAHITHICTb.
Crebno. Crensapua teopisd. Jluctok ta #oro ¢yskiii. Metamopdo3u mnarony, credna,
JUCTKA, KOpeHs. PenpoayKTHBHI OpraHu BHIIMX POCHHH. Teopii MOXOMKEHHS KBITKH.
bynoBa ta ¢yHKmii KBITKH. MiKpo- Ta MeracrmoporeHe3, MiKpo- Ta MeraraMeTOrcHes.
Tunu 3amunenHs. PopMu Ta 3HayYeHHS TmepexpecHoro 3amwieHHs. [loasiiiHe
3arutiiHeHH. Antomikcic. HampsiM-ku eBOJTIOI1T KBITKH.

Knacudgikartiiss cnoco0iB pO3MHOXKEHHS BOJOPOCTEH, BUIIMX POCIHUH Ta TPHUOIB.
Tunu meio3y (3UroTuyHa, raMEeTUYHA Ta CIOpUYHA peAyKIlis). JKUTT€EBI UKIIN.

PocnuHHI Ta rpuOHI 00’ €KTH y CUCTEMI OPHATiYHOTO CBITY. ['iMOTE3M MOXOMKEHHS
TJIaTHA, MITOXOHAPIN Ta JHKTYTUKOBOTO anapary.

CydacHi MeToau TOOYAOBH (DUTOTCHETHYHUX cHCTeM. DEHOTHIHI Ta TEHOTHITHI
METOJIM B CHCTEMAaTHill pocivH. MomnekyispHa ¢inoreHis. MixHapoani OaHKH
reHeTMyHoi 1H(opmanii. BukopuctaHHd MOJIEKYISIpPHO-(IIOTEHETUYHUX METOIB NpHU
1IeHTH(1KaLll POCTIMHHUX Ta TPUOHUX 00’ €KTIB.

CucremaTuka BOJOPOCTEH. YSBIEHHS PO PI3HOMAHITTS BojopocTeil. BomopocTi sik
30ipHa rpyna BIIIUIIB HIKYMX (POTOABTOTPOGHUX OpraizMib. Jlucko-, miaaTu- Ta
TyOyJIOKPUCTATH, aTbBEOJISTH, XPOMICTH, CTPAMEHOITLIH, XPOMAaJIbBEOJISATH, OIICTOKOHTH,
apXeryIaCTUIHI POCIMHM. 3arajbHa XapaKTEepPUCTUKAa KOHKPETHHX BIAILUTIB BOJOPOCTEH.
XapKTepHi NpeCTaBHUKH.

CucremMaTvka BHIUX POCIHH. YSBJICHHS IMPO PI3HOMAHITHICTh BHUIIMX POCIHH.
MaricTpanpHi HampsSMK{A €BOJIOINII BHUIIMX pPOCIWH. 3arajbHa XapaKTEpUCTHKA
KOHKPETHHUX BIJUIUIIB Ta KJaciB BUIIUX pociauH. OCHOBHI MOPSAIKU Ta POJUHU. XapKTepHi
NPEICTABHUKH.

Cucrematuka rpubiB. YSBJICHHS MPO PI3HOMAHITHICTh BHUIIMUX POCIUH. 3araibHa
XapaKTepUCTUKAa KOHKPETHHUX BIJIUIIB Ta KiaciB rpubiB. OCHOBHI MOPSAKH. XapKTepHI
IPEICTaBHUKH.

[Tonarts mpo ¢uopy sk mpupoane sBuiie. MeToau (QIOPUCTHYHOTO aHami3y.
CyuacHi (uopucTudHi 1apcTBa Ta oCHOBHI (priopucTuuHi obmacti 3emii. OaopucTudHe
palioHyBaHHs Y KpaiHH.

PocnaunHicTh Ta pocauHHUM TOKpWB. [lpuHummm kimacudikamii pOCIUHHOCTI.
[Tpunuunu reo6otaniyHoOro pailonyBanHa. OCHOBH ekoorii pociauH. OXOpoHa pOCIUH



Ta POCIMHHUX YIpynyBaHb. MiXHApOJHI Ta HaIllOHAJIbHI HOPMATUBHO-TIPABOBI OCHOBH
OXOPOHH POCIWHHOTO O10pI3HOMAHITTA. 3amoBigHa crpaBa. MiXKHApOHI Ta HAIIOHAIBHI
«YepBoHi kHUTH» Ta «YepBoHi ciucku».boraniune pecypco3HaBcTBO. OCHOBHI pecypcHi
IpyIH POCIIMH Ta iX KJIacupikaris.

Jlitepatypa

1. KocrtikoB L.YO., JIxxaran B.B., Jlemuenko E.M., boiiko O.A., boiiko B.P., Pomanenko
I1.0. boranika. Bomgopocti Ta rpubu: HaBuansnuii mocionuk. — K.: Apicreit, 2006. — 476
c.

2. Jlykamor B.B. Monekymspuas sBomonus ¥ (UIOTEHETHYECKUH aHamm3. — M.:
BUHOM, 2009. — 256 c.

3. Heuwraiino B.A., KyudepsBa JI.®. boranika. Bumi pocaunu. — K.: diTocomioneHTp,
2000. - 432 c.

VIIL. BIPYCOJIOI'TA

[ToHATTS Tpo BipycHW Ta iX BU3HaueHHs. HailOimbIm cyTTEBI BIIACTHBOCTI BIpPYCIB.
[To3akniTUHHA Ta BHYTPIIIHBOKIITUHHA (QOpPMHU ICHYBaHHS BIpYyCiB, O0OJIraTHUI
napasuTu3M. Micue BipyciB y KuBIH npupoAl. ['inmoTe3n npo mpupoAy Ta MOXOKEHHS
BIpYCIB.

XiMIYHUN cKJad BipyciB. THUIM HYKJIETHOBMX KHUCIOT Yy CKjiajal BIpioHIB. biiku
BIPYCIB.

bynoBa BipyciB. 3araibHi TOPHUHIMIKA CTPYKTYpHOI oOpraHizaimii BipiOHIB.
Penpoaykitist Ta MOJIEKYJISIpHI OCHOBH BipyCiB

OcHOBHI MexaHI3MU TepcucTyBaHHs BipyciB. IlaTorene3 BipycHUX 1H(EKIIii.
[nsxu OpOHUKHEHHS BIpyCiB B oOpradizM JoauHd. llomupeHHs BipyciB B
MaKpOOpPTaHi3Mi Ta 3BUIbHEHHS HOTO BiJ] 30y THUKIB.

[nsxu nomupeHHs BipyciB y npupoii. OCHOBHI MeXaHi3MHU Iepeaayl BIpyCHHUX
iHpekiil moauHu Ta TBapuH. IloHATTA mnepBUHHOI Jokamizauii 30yaHuka. [lmsxu
PO3MOBCIO/PKEHHS Ta Tiepenadi BipyciB pociuH. Ekomoris BipycCiB JIOAWHH Ta POCIHH,
NOHATTS 01011eHO3Y. [TOHATTS PO MOJEKYISIPHY €M1 AeMIO0JIOTiI0 BIpYyCHUX 1H(EKITIH.

OCHOBHI IPUHLIUIIU JIarHOCTUKH BIPYCHUX 1H(QEKLIN

[TposiBu BipycHOI iH(QEKIIi B 3acCTOCOBaHMX JabOpaTOpHUX Mojeisx. Meroau
imeHTHdikamii BipyciB, 3acHOBaHI Ha BHBYEHHI BIpYCHUX OUIKIB 4YHM BIPYCHUX
HYKJIETHOBUX KHCJIOT: IMYHOJIOT14H1 (CEpOJIOTiYHI) METOIU MEPIIOTO MOKOMIHHS (peaKiis
rajJlbMyBaHHsI TeMariioTHHAIIl1, 3B’ I3yBaHHSI KOMIUIEMEHTY, IPELMITITALll] B arapi Ta iH.),
Ta JAPYroro TOKOMIHHA (METOAM IMYHO(EPMEHTHOrO aHali3y, peakiis MacHUBHOI
reMarimoTHHAIl Ta i Moaugikamii, IMyHOOIOTHHT).

Knacudikaris Bipycis.

CyuacHa knacugikarlisi BipyciB, eTamnu ii po3BUTKY. OCHOBHI NPUHIUIIN Ta KpUTEPIi
kiacudikaii Bipycis. [Ipunnumnu hopMyBaHHS MOHATTS POAUHU, POAY, TUITY CTOCOBHY
BIPYCIB.

JIHK-reHoMHi BipycH, MaTOT€HHI JIs JIIOJIMHU 1 TBAPUH: OCHOBHI POJIMHH,
HAWOUIBIN BiIOMI MPEJICTABHUKH.

PHK-reHomHi BipycH, maTOT€HHI IS JTIOJAWHU Ta TBAPHH: OCHOBHI POJMHH,
HaWOIIBII BIIOMI TTPEACTAaBHUKH.

Bipycu pocivH: OCHOBHI pOAMHU Ta IIMPOKO PO3IMOBCIOKEHI BIPYCH, 3
BU3HAYCHUM TaKCOHOMIYHUM TOJIOKEHHSIM.

TakcoHnoMist 6akTepiodaris.



JlirepaTypa

1. Aaapiituyk O.M., Kopoteesa I'. B., Momuanens O. B., Xapina A. B. BipycHi iHdexii
JIIOJJMHU Ta TBAPUH: €II1IEMIOJIOTIs, TATOT€HE3, OCOOJIMBOCTI MPOTUBIPYCHOTO IMYHITETY,
Teparis Ta npodinakruka. Hapuaneawmii mocionuk. — K., 2013.

2. TToxposckuii B.W., ITak C.I'., bpuko H.U., Janunkun b.K. Madeknmonusie 60ae3HU U
sruaemuoiorus. M.: I'90TAP-Menus, 2007. — 816 c.

3. Bumnorpan H.O., Bacumumun 3.I1., Kozak JLII., Pomanenko T.A.3aranbHa
emiaemiosorisi. HaBuanpuuii mocionuk. — K.: BCB «Menununay, 2010. — 176 c.

4JbBoB  JI.K Menunuackas Bupycojorus. — M.: HWsn-Bo: MeaunuHCKOe
uHpopmarmonHoe arentcTo, 2008. — 656 c.

VIII. 300J10I'TA

Crneuundiuni pucu TtBapuH. CyyacHa cHCTeMa TBapMHHOIO CBITYy. lcTopuuHuit
PO3BHUTOK TBAPUHHOTO CBiTY. [IOHSTTS PO cHCTEMaTHKy TBAapHH.

CydacHe ysiBIeHHS 1po  mpoTHCTiB. OcobOauBocTi  OymOBH, TMPOIECIB
KUTTEISIILHOCTI, €KOJIOT1YHI OCOOJMBOCTI TBAPUHHO-TIOMIOHUX MPOTUCTIB. OCHOBHI
HAIPSIMKU €BOJIIOLIT IPOTHUCTIB.

['imoTe3n moOXoJKeHHS OaraTOKJIITUHHUX TBapuH. OCHOBHI €Tanu YCKJIaJHEHHS
opraHizaifii 0araTOKJIITHHHUX TBapuH. baraTokIiTMHHI TBapWHHU, IO 3HAXOIATHCS Ha
TOTKaHWUHHOMY  piBHI  opranizauii  (Prometazoa). IlonsaTTs mnpo  cmpaBXKHIX
OaraTtoxmiTuHHUX TBapuH (Eumetazoa). J[Bo- Ta TpumapoBi TBapuHU. Tunu cumerpii
TiJla TBApUH Ta IXHE aJaNTUBHE 3HAa4YeHHS. SIBHIE MeTamepii cepen OAraTOKIITHHHHX
TBapWH, TMOHATTS TMPO TOMO- Ta TETEePOHOMHY MeTamepio. [lepBUHHOpPOTI Ta
BTOPUHHOPOTI TBapuWHU. TUNHM TOPOXKHUH Tula y TBapuH. OMOpHI YTBOpU Ta TUIHU
ckenery y 0e3xpeOeTHMX Ta XOpPJOBHX TBapWH. THIKM TPAHCIOPTHUX CHCTEM Y
0e3xpebeTHNX Ta XOpJaoBUX TBapuH. OCHOBHI THIH HEPBOBOI CHUCTEMH Y TBapHH.
CrocoOu pO3MHOXKEHHSI y OaraTokJIITUHHUX TBapuH. [IOHATTS Mpo HEOTEHIo.
[TonieMOpioHisl Ta MapTEHOreHe3, HOro pizHOBUIAM Yy TBapuH. IIoHATTS mpo mpsamuii Ta
HENPSIMUM THIH TMOCTEMOPIOHANBHOTO PO3BUTKY. K- 1 T-cTpaTeriss po3MHOXKCHHS Y
tBapuH. CKJIaJHI Ta TPOCTI JKUTTEBI IUKIM TBapuH. [loHATTS mpo MerareHe3 Ta
reteporoHito. Ce30HH1 SIBUIIA Y )KUTTI TBAPUH.

Pi3HomaHITHICTH OaraTOKJIITUHHMX TBapuH: Tunu [lmacturuacti, ['yOxu, XKanki,
Pe6GpornaBu, Ilnocki dwepBu, Komomeprku, CxkpeOnsnku, Hemaromm, Ilpiamyminum,
Bonocosi, Kinbuacti yepBu, YUnenucronori, Momtocku, MoxoBatku, Ilieuonori,
Haniexopnosi, ['onkomkipi, Xopaosi IlopiBHsIbHA XapaKTepUCTHUKA MPEICTABHUKIB
Cy4YacCHUX ITiJITUITIB Ta KJIACIB WX THITIB.

CepenoBuilla MEIIKaHHS TBApWH Ta afanTtamii 10 HUX. EKomoriydi 3B’S3KH, IO
BUHHUKAIOTh MDK MOMYJISIISIMA TBapWH Ta MIX TBapMHAMH Ta 1HIIUMHU OpraHi3MaMH B
eKOCHUCTEMaxX Pi3HHMX THUIIIB. PoJb TBapwH B MPUPOAHHMX YTPYMOBAHHSIX i TOCIOAAPCTBI
moaunu. [lommpenHs mapa3suTu3Mmy Ta remarodarii cepesi pi3HUX Ipyn TBapuH. Tumun
KUTTEBUX IUKIIB TMapasuTiB. TunM mNapasuTo-Xa3siiHHUX cucteM. HairomosHimi
napa3uTy POCIIHH, JIFOJIUHU Ta CBIICHKUX TBapWH. TBApHHU K areHTH Oi0TONIKOKCHHSI.
TBapuHUM — WIKIAHUKH CIIBCHKOTOCTIONAPCHKUX Ta JIICOBUX POCIMH. TBapuHH —
NePEHOCHUKH 30yAHUKIB XBOpPOO IOAMHM Ta TBapuH. [IOHATTS mpo 300HO3M Ta
AHTPOINO300HO3H, TPAHCMICUBHI 3aXBOPIOBAHHSI.
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JlirepaTypa

1. Jizepxunckuii ®. S.,BacunseB b. JI., Manaxos, B. B. 300morus mo3BOHOYHBIX:
y4eOHHMK ISl CTyA. yuepexaeHuil Beicul. mpod. oOpazoBanus. — M.: U3zpatenbckuii
HEeHTp «Akagemus», 2013.

2. KoncrantunoB B.M., Haymon C.I1., [llaTtanosa C.II. 3001011 MO3BOHOYHBIX. — M.:
N3narenbckuit nueHTp «Axamemusi», 2000. — 496 c.

3.Hesimomcrka K., ITotimanceka T., Marnineka b., Uybaii A. 3aranpHa mapa3uTosoris. —
K.: Hayk.nymka, 2007. — 484 c.

4. TlaBmuuoB WM. 4. CucrtemaThka COBPEMEHHBIX MIleKomuTaromux. — M.: M3na-Bo
Mockosckoro ynusepcurera, 2006. — 297 c.

IX. IMYHOJIOI'TA

CtpykTypHO-(DYHKI[IOHATFHA Oprafizamis 1IMyHHOiI cuctemMu. LleHTpanbHi Ta
nepudepuyni aiMpoigH1 opraHu: MopdosoriyHa cTpykrypa 1 ¢yHKuii. 3arajpHa cxema
remaromnoe3y. CToBOypOBi KIITHMHHM KICTKOBOTO MO3KY: OCHOBHI BiacTuBocTi. Kiitunu
IMyHHOI ~CHUCTEMH MI€JNOITHOTO Ta JIMQOIIHOTO TOXO/KeHHA. ['paHynonuTu
(aeittpodinu, eozmHodinu, 6a30(did, MACTOLMTH), iX (QyHKIIOHAIbHA CHeliaTi3aiisl.
Tunm ¢arounTyBalbHUX KIITHH: MOXOJDKEHHS, Mopdororisa, perentopu. Jledkouutu
MOHOIIUTapHOTO psAny (Makpodaru i IeHIPUTHI KIITHHH), X 3MaTHICTh O MpEe3eHTAIlil
aHTUreHiB. Poib epuTpoulMTIB Ta TPOMOOLMTIB B peami3alli IMyHHUX MeEXaHI3MiB
3axucty. [Ipuponni kinepu (IIK): GiomoriyHa poiib, MEXaHI3MHU PO3MI3HAHHS Ta JI3HUCY
KIiTHH-MimeHer. T- 1 B- mimdornutu, ix cyonomysnsmii. ETanm aHTHUTeHHE3aIeKHOTO
nudepenmroroBanis B- ta T-mimdorutiB. Poias MiKpoOTOYEHHSI KICTKOBOTO MO3KY Ta
tumycy. Pozcenenns T- 1 B- nimpouuri y nepudepiitnux nimdoinaux opranax, T- 1 B-
KIITUHHI JOMEHU. MOJeKyasipHi OCHOBH PEHUPKYIAMii JiM¢ponuTiB. Momnekynu
KIITUHHOI aare3ii: CEJeKTHUHH, IHTETPUHH, aJPECUHU, peuentopu XomiHry. CHUrHaibHi
MOJIEKYJIH — XEMOKIHH Ta iX pelenTOpH. 3amaJeHHs SIK MPOSB PEaKiii MpUpOIHBOTO
iMyHITeTYy. OCHOBHI pHCH 3amajeHHs, NPUYUHU I1X BUHUKHEHHA. MoseKkyspHi
MEXaHi3MHU PO3Mi3HAHHS MAaTEePH-aCOIIHOBAHUX CTPYKTYp 30ynHuUKIB. KiTHHU rocTpoi i
XpoHiuHi (a3 3amaneHHs. 3MiHa eKCIpecii aJre3MBHUX MOJIEKYJl Ha €HIIOTelNii CyJauH y
BOTHUII 3anajeHHs. TpaHceHaoTeniaabHa Mirparis JeWkonuTiB. binku roctpoi dazu
3ananieHHs. CeKpeTopHi aHTUMIKpPOOHI mnenTuau. PDaronuTo3 sK TOJOBHUM 3acid
emiMidamii  martoreHiB. biommmHi  QakTopm  (daronmTiB: KHCHEBO3AJIEKHI  Ta
KHCHEBOHE3aJIekKHI. XEeMOTaKCU4H1 (pakTopu, 10 akTUBYIOTH (arouutu. IIpozananbHi
uTokind. KommuiemenT. Kimacnynawmii, anbTepHATUBHUN 1 JIGKTHHOBHHA NUISIXU aKTHUBAIl1
KOMILIEMEHTY. Polb cucTeMHl KOMIUIEMEHTY B aKTHBAIIi] 3aMajieHHs Ta aHTUMIKpPOOHOMY
3axMCTi. 3aXMCHA 1 TaTOJIOT1YHA POJIi 3aMaJeHHs.

AHTUTreHcnenudiuna aKTUBALIIS TiM(OIUTIB. Po3BuTok IMYHHOI
BIIMOBIAI. AHTUT€HH, TanTeHW, HOCIl, iXx XiMiyHa mnpupoga. Lngaxu npoHUKHEHHS
aHTUTEHIB B OpraHi3M. EH/OreHHe Ta eK30reHHE MOXO/KEHHSI aHTUTEHIB. IMyHOXIMIYH1
BJIACTUBOCT1 OUIKIB, MOJIicaxapuJiiB, HYKJIETHOBUX KHUCIOT. JleTepMiHaHTH aHTUTE€HHOI
cnenugiyHocTi. TUMycC3aj1exHi Ta TAMYCHE3aJIeKH1 aHTUTeHU. bloyioriuHa poiib cucteMu
ricrocymicHocTi. Ponb  MOJEKyn  TOJOBHOTO  KOMIUIEKCY — TiCTOCYMICHOCTI B
npencrasineHHi antureniB. ['enn 1 npoayktu MHC knacis 1, II 1 III. BynoBa monexyn
MHC 1 Ta 2 knacy. @ynkuii monekyn MHC 1 ta 2 knaciB. OcoOIuBOCTI CTPYKTYpH Ta
pO3Mi3HABaHHS €HJOT€HHUX Ta E€K30T€HHHUX aHTUreHiB. OCHOBHI eTanu MPOIECHHTY 1
npe3eHTallii eHJOTeHHUX Ta €K30TeHHUX aHTWUreHiB, numixu OiocuaTesy MHC 11 II -ro
Kiacy. MolekyasapHi  MeXaHi3MHM  akTuBarmii  JiMEQOIUTIB. AHTUTEHPO3MI3HAIOU1
peuentopHi komiuiekcu T- 1 B- mimdornutiB. CrnocoOu po3mi3HaHHS aHTUTEHY
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crienudiyaIMU perienTopamu B- 1 T-miMdonuTiB, CTpyKTypHI BIAMIHHOCTI opraHizamii
aktuBHoro 1ieHTpy TkP 1 BkP. Pomp po3umHHHX (akToOpiB, MPOTYKOBAHUX
IMYHOPETYJISTOPHUMHU KIITHHAMH. L{MTOKIHM: NpPOAYLEHTH, pEeUenTopu, MEXaHI3M ii,
OlojoriyHa ponb. AHTHUTUIA: CTPYKTypa 1 QyHKIil. MojeKyiasipHa CTpyKTypa aHTUTLI:
JeTKl 1 BaXKl JIAHIFOTH, BapiaOenbHI Ta CTAaOUIBbHI AUISTHKH, AICYAb(igHI 3B’s3KH,
miapHipHa o0aacth, gomenu, Fab, F(ab), i Fc-dbparmenTn, ByriiereBi MOJICKYIIH.
Opranxizailisi akTUBHOTO LIeHTpa aHTUTUI. AHTuTUia M, G, A, D, E i30THNIB: CTpyKTYypa
Ta ¢yHkmii. JluHaMmika YTBOpEHHS aAHTUTUI TpU TEPBUHHIA 1 BTOPUHHIN
IMyHHIABIAMOBIA1. 3B’3yBaHHs aHTUTCHIB 3 aHTUTUIAMH. 3HAYCHHS KOMIUIEMEHTAPHOCTI
naparona 1 emitona. AQiHHICTb. ABIIHICTb. MeTOU BUSIIEHHS] AHTUIE€HIB T4 aHTUTLIL.
[TposiBM 1MyHITETY: NPOTUIH(PEKUINHUNA, MTPOTUIYXJIUHHUM, TpaHCIIaHTALIHUIMA
iMmyHiTeT. Oco6IMBOCTI POpMYBaHHS IMYHHOT BIJIMOBIII MPH OaKTepiaIbHUX, BIPYCHUX Ta
napasuTapHUX 1HPEKUISX, MPOTEKTUBHA POJb AHTUTLA 1 €(EeKTOPHUX JTIMQOLMTIB Y
3axucTi BiJ 1H(EKUid. 3aXucT opraHi3My BiJl MyXJUH, POJb NPUPOJHUX Ta aJANTUBHHUX
MEXaHI3MiB KOHTPOJIIO aHTUTEHHOTO ToMeocTasy. TpaHcranTamiiaui imyHitet. Hnaxu
MOI0JIaHHS TKAaHMHHOT HECYMICHOCTI JOHOP—pPEIUIIi€HT. IMyHONaTOIOTIYHI peakiIlii Ta ix
pOJIb B PO3BUTKY 3aXBOPIOBaHb JIOAMHU: PEAKIIi MIEPUyTINBOCTI, aBTOIMyHH1 XBOPOOH,
iMyHonediuuTu. IMmyHoaiarnocTuka. ImyHoTeparis. Bakinunu 1 cupoBaTKy.

Jlitepatypa

1. Bepmuropa A.1O., ITactep €.VY., Komu6o /.B. Imynonorisa. Ilinpyunuk. — K.: BIIL]
«KwuiBcekuit yaiBepcute», 2011. — 599 c.

2. SlpunuH A.A. Ummynonorus: yaeonux/ M.: I'D0TAP-Menua,2010. —752 c.

3. KoBanbuyk JI.B., I'ankoBckas JI.B., MemkoBa P.f. KnuHuueckass umMmyHosnorus u
aJuIeproJioTusi ¢ OcHOBaMU oOmmeld umMmyHosoruu: yueOHuk. —M.: I'DOTAP-Menua,
2011. - 640 c.

X. MIKPOBIOJIOT'I1

[Tpenmer Ta 3aBmanHs MikpoOiosorii. Micie 1 3HaueHHsT MiKpoOioyorii B cucTemi
Oionoriyanx Hayk. [ToyiokeHHSI MiIKpOOpraHi3MiB B CHUCTEMi >KMBHUX iCTOT. Bu3HaueHHs
MOHSATHh TAKCOHOMIsl, TAKCOH, CHCTEMAaTHKa, HOMEHKJIATypa, iaeHTudikaiis, BUI, PII,
wrtam. [Tosin MikpoopraHi3mi Ha BuIi Ta HYKYi Protista. Jlomenu Bacteria ta Archaea.

XimiuHuit ckiax Ta OymoBa OakrtepianbHOT KMTHHH. OCOOIUBOCTI XIMIYHOTO
CKJIay KIIITUH €yKapioT Ta mpokapioT. bynoBa GakrepiaabHOT KIITHHU: KIITHHHI CTIHKH,
rpaMHEeraTHBHI 1 TpaMIIO3UTUBHI OakTepii, mpuHuMn (papOyBaHHs npenapatTis 3a ['pamom,
OynoBa miazmatuuHoi MemOpanu (IIM), GymoBa BHYTPIIIHBOIUIA3MAaTUYHUX MEMOpaH
(BIIM), pubGocoMu mpoKapioTiB, TEHETHYHUN amapaT MPOKApiOTiB, BKIIOYEHHS,
JOKTYTHKH, aKCclaJibHa HUTKA, M, GiMOpii, aAre3nHu, TIKOKAIIKC, Kacyau, eHJ0CTIOPH,
1HII1 (POPMHU CIIOKOIO MIKPOOPTaHi3MiB.

MertabomnizM mpokapior. Bu3HaueHHs Ta CKJIaAOBI YacTUHU MeTaboIi3My, THIH
MeTabodi3My, 10 3YCTPIYAEThCS Y MIKPOOPraHi3MiB, TEpMiHAJIbHI aKIENTOPH
CJICKTPOHIB. 3arajbHa cXxeMa KaTa0oJli3My aepoOHHUX XeMOOpPraHOTPOQiB: TIIIKOJII3,
OKUCHEHHS mipyBaty, nuki KpeOca, quxanbHu JaHIIOT. 3arajibHa cXeMa KaTabomizMy
aepoOHUX XeMOJIITOTpO(]iB: HEOpPraHiuHi JTOHOPH EJIEKTPOHIB, OCOOIMBOCTI OynOBU
JIUXATBHOTO JIAHIIOTa Ta OTPUMAaHHS EHeprii, 3BOPOTHE IEPEHECEHHS EIIEKTPOHIB.
[IpeactaBHUKN aepoOHHMX XeMOMITOTpOdiB: BOAHEBI OakTepii, HiITpUpiKaTOpH, acpoOHi
Oakrtepii, MO OKHCHIOIOTH Cynbdia. Metabomizm ¢oToTpopHHX OakTepiid: MIrMEHTH,
OynaoBa (POTOCHHTETMYHOTO amapaTy, OKCHUTCHHHH Ta aHOKCUTeHHHMH (OoTOoCHHTE3H,
€K30TeHHI IOHOPH EJIEKTPOHIB.
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3aranbHi CXeMH OKCUT€HHOTO 1 aHOKCUT€HHOro QorocuHTe3iB. llpencraBHUKH
dboToTpodhHUX MPOKapioTiB. AHAepOOH, PO3MOALT OaKTEpii 3a X CTABJICHHSIM JI0 KHUCHIO.
Tpu tunm aHaepoOHUX TpoueciB: OpoOJIHHSA, aHaepoOHE JUXAHHS, METAHOTIECHES3.
Mosnouynoxkucne Ta cniuptroBe Oponinns. Hitpatne auxanns. Jenitpudikamisa. CynbdaTHe
JMUXaHHs. 3alli3He Ta MapraHieBe nuxaHHs. Byrienese auxanna. MertaHorenes.

KynpruByBanHs Ta pict mnpokapior. I[loTpeOu MikpoopraHizMiB y HOXKUBHUX
pedoBrHax. HakomuuyBasibHa TH 4HCTa KyJIbTYPH MIKpPOOpraHi3miB. Po3MHOMeHHs
MIKpOOpPTaHi3MiB OiHApHUM MOALIOM, OpyHbKYBaHHAM. KomoHii, 6ioTutiBKa, EpiogudHe
Ta Oe3nepepBHE KyIbTUBYBaHHS, Pa3u pocTy MikpoopraHizmiB. Biue pH, Temnepatypwu,
KHCHIO, cOJell Ha picT MikpoopraHizMiB. OOMEXEHHS pOCTy MIKPOOpPraHi3MiB:
cTepuiti3allis, macrepiszaiis, ae3indexiis. Cnocodu crepuizaii.

I'enetnka Oaxtepiii. Opranizamis T€HETHYHOTO arapary OakrTepiid. MiHIHMBICT
OakTepii. Myrartii. l'enetnuni  pexomOiHari (koH 1OTaIlls, TPAHCIYKIIis,
tpanchopmaitis). [lozaxpomocomui renetnuni cuctemu. [lnazmiam.

MikpoopraniaMu B mpupoii. biocdepa Ta po3MOBCIOKEHHS MIKPOOpPraHi3MiB
Kom0006ir pe4oBUH y IpUPO/Ii 1 pOIh MIKPOOPTaHI3MIB Y IIUX Tporecax. Poib 6akTepiit y
BOJAHMX ekocuctemax. CrpykTypa riapocdepu. TemmneparypHi mapd y BOAOWMAX.
OmnirotpodHi, me30TpodHi, eBTpodHi, aucTpodHi Bomoiimu. CaHITApHO-TITIEHIYHUN
KOHTPOJIb 32 CTaHOM BOJM. 3HAYEHHS MIKpPOOpPraHi3miB y (OopMyBaHHI 1 pyHHYBaHHI
rymyca. ®ditonaroreHHi Oakrepii. Mikpoopranizmu puzocpepu. CumOiozn OaxkTepiil Ta
pociuH. bynbe0oukoBi 6akTepii. Mikpodaopa nositps. Hopmansna Mikpoduiopa 0 IuHU.
Jucbakrepiosw.

MikpoopranizmMu y OioTexHoJorii.3arajipHa XapakTepUCTHKAa MiKpPOOIOJIOTTUHUX
BUpOOHUUTB. [IMBOBapiHHS, TEXHOJIOrIYHA CXeMa, MIArOTOBKAa Cyclla, MHBHI pacu
JIpiKIKIB. BUHOpOOCTBO, Kiacudikallisi BUH, TEXHOJOTIYHI CXEeMH BUTOTOBJIEHHS BHHA,
TUTI OpOJIiHB, 1110 BUKOPUCTOBYIOTHCSI Y BUHOPOOCTB1, YMOBH JOBKIJUISA, 110 BIUIUBAIOTh
Ha AKICTh BUHA. TE€XHOJIOT1s BUTOTOBJICHHS TBEPAMX CHUPIB 1 KUCIOMOJIOUYHUX MPOIYKTIB.
biopemeniamiss goBkiLIs (O1070TiYHA OYMCTKA CTIYHHUX BOJI, OTpUMaHHSA Oiorasy).
bionmpenapatu sl CiIbCHKOTO TOCTIOAAPCTBA. BUTOTOBIEHHS BaKIMH, MPOOIOTHKIB.
bioreorexnomnorii. MikpoOH#Mii cuHTE3.

[TaToreHHicTh MIKpOOpraHi3MiB. BracTMBOCTI MAaTOre€HHUX MIKPOOPIaHi3MiB.
[ToHsATTS maTOreHHOCTI, BipyJdeHTHOCTI. OOniraTHUN Ta (QakyJIbTaTUBHUI TMapa3sUTH3M.
[To3akiTUHHI Ta KIITHHHI Tapa3uTH. 3HAYEHHS BHYTPIIIHLOKIITUHHOTO TTapa3uTyBaHHS
11t MikpoOiB. Jxkepena ekl Ta ciocobu 3apakeHHs roauHu. [Hdekiiauii mporec.
Cragii po3BUTKY iH(pekuiiHoro mnpouecy. PakTopyu MATONEHHOCTI MIKPOOPTaHI3MiB.
Mikpo6ni aaresunn. ®dakropu iHBa3zii. dakTopu NMATOreHHOCTI 3 AHTH(ATOLUTAPHOIO
¢ynkuiero. Tokcunu Gakrtepiid. ['eHETUYHHMIT KOHTPOJIb MAaTOTEHHOCTI Ta BiPYJIEHTHOCTI
OaxTepiil.

Jliteparypa
1. Cepriituyk M.I"., ITo3yp B.K., ®yp3ikosa T.M ta i1. MikpoOionoris: [ligpyunuxk. — K.:
BIIL «KuiBcrkuii yHiBepcute», 2008. — 541c.
2. I'ym3p C.II., I'matym C.O., bimiaceka I.C. Mikpo6ionoris. — JIpBiB: BumaBHuunmii
nentp JIHY im. I. @panka, 2009. — 360 c.
3. JIsicak B.B. Mukpo6uosnorus: y4d. mocobue. — Munck: bI'Y, 2007. — 426 c.
4. HetpycoB A. U., KoroBa U. b. O6mas mukpo6uonorus. — M.: Academia, 2007. — 283
c.
5. [luneBuy A.B. Mukpo6uonorusi. buonorust npokapuoros: Yueonuk. B 3 1. — C-I16.:
Hzn-so C-IIGI'Y , 2009..
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6. CoBpemennas Mukpoduosorus. [Ipokapuotsr: B 2 T. / [log pen. 178 Jlenrenep, I'. Ipesc
I'. Inerens. — M.: Mup, 2005. - T.1 — 667 c., T.2 -510 c.

XI. ®I310JI0I'IA JIKOJAWHU 1 TBAPUH

CTtpykTypHO-(DYHKI[IOHATbHA  OpraHizamis 1  Peryysmis  KUTTEAISIIbHOCTI
TBapUHHOrO oOpraHizMy. BmactuBocti 30ymnuBuxX KIITHH (TKaHuH). llpupona
MeMOpaHHUX MOTEHITIaJiB: MOTEHINaTy CIIOKOI0 Ta MoTeHIiany Aii. OcobimuBocTi Oy10BH,
iHHEepBallii, MEXaHI3MIB CKOPOUCHHsS ITOCMYTOBaHUX CKEJIICTHHX Ta TJIAJIKUX M s3iB.
Pednexropna nisnbpHICTE HEpBOBOI cucteMu. CuHanTU4HI npouecu. HepBoBi nieHTpu Ta
ix BiacTuBOCTI. B3aeMoBinHOIIEHHA 30yKyBalbHUX Ta TaJbMIBHUX IIPOLECIB.
[Ipunnunu  koopauHamii  peduexkTopHoi misuibHOCTI.  CTpyKTypHO-(QYHKITIOHATBHA
xapakrepuctuka Bigaue IHC. Ilpunuunu OyaoBu, (yHKUIIOHYBaHHS, B3a€MOJIl
ceHcopHuX cucteM. Di3zioorig BHILOI HEPBOBOI isibHOCTI. be3ymMOBHI Ta yMOBHI
peduekcu, ix kiacudikailii, BIacTUBOCTI, Olosoriune 3HadeHHd. Ctaaii Ta MeXaHi3Mu
dbopMyBaHHS Ta raJbMyBaHHS YMOBHHX pedekciB. Tumu BUIOT HEPBOBOI JisJILHOCTI.
OcoOmuBocti BHJI nmronuHu. ABTOHOMHa HEpBOBa CHCTEMa, OCOOJIMBOCTI OylOBU Ta
perynsatopHoro BIuMBY i1 BiaauwiB. CTpyKTypHO-(QYHKIIOHaJTbHA  OpraHizamis
EHJIOKPUHHOI cucTeMu. XapaKTepUCTHUKa CUHTE3y, CEKpellii, MeTadoli3My, MEeXaHi3My
nii, egekTiB pi3HUX TOpMOHIB. Di310J0T1YHI OCHOBH pPO3MHOXKEHHS. CTpYyKTypHO-
(GyHKIIOHAJIbHA OpraHi3allisi, TyMOpaJbHI Ta HEPBOBI MEXaHI3MU PETYJALIil AISNIBHOCTI
BiCIICpaJIbHUX CHUCTEM: KPOBI, KPOBOOOITY, AUXaHHS, BUIUICHHS, TpaBieHHs. Perymsiis
OoOMiHY pEYOBMH Ta EHEprii; TEepMOpErysiis. 3arajJbHUN aJanTalliiHUN CHHIPOM.
Teopist pynkuionansaux cucrem [1.K. Anoxina.

Jlitepatypa

1. Aramxanaa H.A., CmupaoB B.M. HopmanbHas guznonorus: YueOHUK sl CTYI€HTOB
Men.By30B. — M.: OO0 «M13a-Bo «Meauimuckoe nHpopManoHHoe areHTcTeoy, 2009. —
520 c.

2. TI'aititorn A.K. Meaumunckas ¢usnonorus / A.K. Tatiton, x.9.Xomn/ Ilep. ¢ anrm.;
noa. pex.. B.M.Ko6puna. — M.: Jlorocdepa, 2008. —1296 c.

3. Hozgpaués A.Jl., baxanos [O.U., bapannukoBa N.A., batyeB A.C. nu np. Hauano
dbusuonoruu: YueOHUK JIs By30B. 2-¢ u3g.uchp. /Ilox pen. akan. A.J[.Ho3mpauesa. —
CII0.: U3nmarenscTBO « Jlanb», 2002. — 1088 c.

4. Opnos P.C. HopmanbsHas ¢pusuonorus : yueHuk. — 2-¢ u3g. — M.: [DOTAP — Menua,
2010.-832c.

5. ®usznonorus yenoseka: B 3-x tomax. [lep. ¢ anrn../ [lox pex.. P.llImunara u I'.TeBca. —
3-e u3a. — M.: Mup, 2005. —T.1 - 323 ¢, T.2 314 c., T.3-228 c.

XII. ®I310JI0I'TA POCJIMH

®izionoriss pocauHHOI KIMTUHU. CTPYKTYpHI KOMIOHEHTH POCIMHHHMX KIITHH.
OOGosionka 1 11 3Ha4yeHHS 71 (PI310JOTIYHUX BJIACTHBOCTEH KIITHHU. MODKKIITHHHI
3B's13ku. KoMmapTMeHTallisi KaTaliTUHYHUX CUCTEM Ta METa0OIiYHUX (POHIIB MPOTOILIACTa
SIK OJIMH 3 MEXaHI3MIB perysuii KIITHHHOTO OOMiHYy.

Bopanuii pexum pociauH. PocnmMHHA KITITHHA SIK OCMOTHYHA cucTteMa. [[oHATTS mpo
ocMOTUYHMM nmoTeHIian. Ctan BoAM B KIiTUHI. [TornmHaHHS 1 TpaHCOPTYBaHHS BOJIU B
pocnuHi. Tpancmiparist 1 11 ¢i3iosoriune 3HadeHHS. B3a€M0O3B'I30K BOJHOTO PEXHUMY 3
¢bizionoriyHUME TIporiecaMu. BogHui pekuM pi3HUX €KOJOTIYHUX TPYI POCIHH.
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®otocunte3. [lonsaTTs npo dotocunTeTHYHy ofuHUIO. DoTocuctemu I ta II, ix
ckinan ta yskiii. doroximiuHi peakiiiiHi 1neHTpu. [lepBuHHI Tporiecu (HOTOCHUHTE3Y.
®oTO1HAYKOBAHI OKHCHO-B1/IHOBHI IIPOLIECU IIEPETBOPEHHS KOMIIOHEHTIB
eJIEKTPOHTPAHCIOPTHOTO JIaHIfora. ['a3000Min Ta muki neperBopenHs CO2 B mpomeci
dotocunTtesy. lllnaxu ¢ikcarii CO2 B pocnuHHUX opraHizMax. @otonuxanus. C3 ta C4
— tunu ¢otocuntesy. CAM-porocunre3. @orocuHTe3 Ta 610MPOLYKTUBHICTh. EBOMIONISA
dotoTpodii.

Juxanus 1 OpoiHHsS. 3B'SI30K MiX aepoOHOI0 1 aHaepoOHOIO (a3zaMM TUXAHHS.
Juxanpauit koedimieHT. JIokamizalis MporeciB TUXaHHs B KIITHHAX.

®epmenTH1 cuctemu nuxaHHs. Llnsxum mepeTBopeHHs cyOcTpaTiB HpU JAUXaHHI.
XimizM  rimikomizy 1 uukiny Kpebca. EnexkTpoHTpaHCHOPTHHMM JIAaHLIOT JAMXaHHS.
AJNbTEpHATUBHI IUISIXU TUXAHHS.

Kopenee xuBieHHs pociuH. [lis KopeHeBO1 cUCTEM 1 MPOAYKTIB )KUTTEAISIBHOCTI
MIKpOOPIaHi3MIB Ha IPYHTH, IPYHTOBTOMA. AJeNONaTisi 1 pojib KOPEHEBUX BHUILIEHb.
AKTUBHE 1 NMacHBHE IMOIVIMHAHHSA 10HIB. DaKTOpH, sSKI BIUIMBAIOTH Ha PyX 1 XapakTep
PO3MOJIITYy MIHEPAJIBHUX €JIEMEHTIB Y POCIMHHOMY OpraHi3Mi. BropuHHe BUKOpUCTaHHS
(peytuiizaisi) eneMeHTiB. Poib Mikopu3u 1 6aKTepio3u B KHUBJIEHHI pociuH. Di3ionoris
a30THOTO JKUBJIEHHs pociauH. Di3iooriyHa pojib Makpo 1 MIKpOEJIEMEHTIB Ta ix
MeTra0oJri3arnis.

Pict 1 po3BUTOK pociuH. 3arajibHi YSBICHHS MPO PICT 1 PO3BUTOK POCIHUH.
[HTerpasibHICTh MPOLIECIB POCTY 1 PO3BUTKY, PIBHI BUBUEHHS, MojeNi. Tumnu perymsmii
(Tpodiuna, piToropmoHabHA, CIEKTPOPI310J0TIUHA 1 TEHHA) IIPOIIECIB POCTY 1 PO3BUTKY
pocnuH. OHTOreHe3 KiiTUHU. OHTOTEeHEe3 BUIIUX POCIUH. BHyTpimHi dakropu pocty i
PO3BUTKY pociuH. BB cBiTia 1 TemmnepaTypy Ha MPOLECH POCTY 1 PO3BUTKY POCIHH.
[nsxu perymisii pocTy, pO3BUTKY 1 MPOAYKTUBHOCTI POCIUH. POCTOBI pyXu pOCIIHH.

diziomorist  criiikocti pocnuH. Ctpec, amanTallis, akiiMallis, akiliMaTh3amis i1
FOMEOCTa3 POCIMHHOTO opranizmMy. CTIHKICTh POCIUH K PE3yNbTaT MPOLECIB ajarnTalii.
Knacudikariisi crpecopiB. CurHasibHi cucteMu pocivH. Poib OUIKIB TEMJIOBOTO IIOKY B
axiimartii pociaus 10 aii crpecopis. [ToHsaTTs mpo ditoanexcuuu. AKTUBHI POPMU KUCHIO
Ta OKCUJIHHUM CTpeC MpH Ail HECTIPUATIUBUX (PAKTOPIB TOBKIILIS.

®i310J10T1YHI OCHOBH OXOPOHHU POCIMHHOIO CBITY 1 ONTHMI3allis CTaHy JOBKIJUIS.
Bukopuctanust nocsaraeHp (HiTo010TEXHOOTIT TSl MiIBUIICHHS MPOAYKIIIHHOTO MPOIecy
Y POCJIHH.

JlitrepaTypa

1. Mycieaxko M.M. ®@izionoris pocius: nigpyqnuk. — K., «JIubine», 2005. — 808 c.

2. [Mantora O.0.,0mpxoBuy O.I1. Anaromis pocius. — K., «Panmay», 2009. — 271c.

3. Kysnenos Bn.B., [Imutpuesa ['.A. ®uznonorus pacrennii. — M.: Beicur.mk. 2006. —
504 c.

4. Mengenes C.C. @uznonorus pacrenuit: Yueonuk. — C-116: Uzna-so: C.-1161'Y, 2004. —
336 c.

5. ®uznonorus pacTeHul: YueOHuk Ay ctya. By3oB. [log pen. Epmaxosa M.I1. 2 u3g. -
M.: U3natenbckuii neHTp «Axagemus», 2007. — 640 c.

6. Tepex O.L, Ilamyna O.I. Pict i po3utok pociuH — JIbBiB: Bua-Bo JIbBiBChKOTO
yuiBepcurery. — 2011. — 328 c.



