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. . 
TiporpaMa BCTYTTH0f0 1cmny }],JUI nI JJ, f0T0BKl1 acmpaHTIB CKJiaJJ,eHa 

Bi,urroBi,UHO )10 OCBiTHbO-HayKOBO"i r1porpaMY1 ni )l rOTOBKYI ,UOKTOpiB cpi JJ ococpi"i 33 

crreuianhHicno EI «Eionori51 Ta 6ioxiMi51>> i BiJJ,o6pa>Kac ocHOBHi MeToJJ,onoriLJHi 

rriJJ,XOJJ,11 Ta MeT0}],11 6ionori"i, TaK caM0 51K i TeopeTwrni K0MII0HeHTH JJ,HCUHIIJiiH, 

mo BX0JJ,..sITh JJ,o 3ararrhttoro Kypcy rri JJ,roTOBKH 6ionoriB. U5I rrporpaMa BCTaHoBmoc 

tteo6xiJJ,HI1ll piBeHb TeopeT11qHI1X 3HaHb, yMiHh, HaB11qoK, 3JJ,o6yTHX 3a OCBiTHiM 

cTyrretteM «MaricTp» 3a crreuianhHicno E1 «Eionori5I Ta 6ioxiMi51» . 

MeTOIO rrporpaMH C BCTaH0BJieHH5I BHM0r .no 3HaHb, yMiHh, Has11qoK, 

aBTOHOMHOCTeH Ta KOMyttiKauittHHX 3JJ,i6HOCTeH BCTYIIHHKiB }],JI5I ycrri11rnoro 
. . . . . 

HaBqaHH51 B acmpaHTyp1 Ta BHKOHaHH5I HayKOBOfO }],OCJIIJJ,)KeHH51 3a crreuiaJibHICTlO 

E 1 «Eionori51 Ta 6ioxiMim>, ttasqaJihH0-MeTom1qHe 3a6e3neqeHH5I rri ,nroTOBKl1 ,no 

CKJiaJJ,aHH51 BcTyrrttoro icmny JJ,0 acrripaHTy p11 3a crreuiaJibHicTlO E I «Eionor iH Ta 

6ioxiMi51>>, mo ,U03B0Jl l1Tb BCTYI1HJ1KaM npoJJ,eM0HCTpyBaTl1 KOMeTeHTHOCTi B 

o6nacTi 6io11ori"1 Ta }],0BeCTl1 CBiM piBeHb npocpeciHHO"i° ni JJ, fOTOBKl1 . 

3aBLI.aHHst nporpaMH - JJ, aT11 Y51BJieHH51 BcTynH11KaM JJ,0 acrripaHTYPH rrpo 

Heo6xi,UHI1ll 06 1CM i 3MiCT po3JJ, iJl iB i TeM, 51Ki Heo6xi,z:i:Hi }],1151 BI1BqeHH5!. i 

rri,nroTOBKH 3a crreuia11btticT10 E 1 «Eionori51 Ta 6ioxiMi51» . 

3aBLJ.3HHst BCTynuoro icnuTy 3a crreuianhtticT10 E 1 «Eionori51 Ta 6ioxiMi5!.» c 

BH5IBHTH piBeHb TeopeTHqHOl rri,nroTOBKH, ouiHHTH Ha6yTi 3HaHH5!. piBeHh yMiHh, 

HaB11qoK, aBTOHOMHOCTeH Ta KOMyHiKauitt BCTYIIHHKiB. 

BcTyrrHHH icmn ,no acrripattTyp11 3a crreuianotticTlO E 1 «EionoriH Ta 

6ioxiMi5!.» rrp0B0,UHTbC5!. y IIHCbMOBill cpopMi (TeCTOBi 3aB,UaHH5I), mo ,U03B0J15!.C 

o6'cKTHBHO ouiHHTH piBeHb BOJIO,UiHH5!. TeopeTHqHJ1MI1 3HaHH5!.MH Ta yMiHH51 l X 

3aCT0C0ByBaTl1 np11 aHaJi i3i 6ios1or iLJHHX 51.BHlU, 3aKOHiB Ta npoueciB )K l1BOi
0 

IIpHpOJJ,H. 

KO)KHe TIHTaHH51 TeCT0Boro 3aB,ll,aHH51 ouiHlOCTbC51 B 2 6ana. MaKCHMaJibHa 

KiJibKiCTh 6aniB 3a BCTYTTHHH icnHT n o acnipaHTypv1 3a cneuian bHiCTlO E I «Eionori51 

Ta 6ioxiMi51>> CTaH0Bl1Tb 200 6an iB. 

KPMTEPIT OI..IJHIOBAHIDI, CTPYKTYPA OI..IJHKM I IIOP.H,Ll:OK 
Ol(IHIOBAHIDI BCTYIIHOro BMIIPOEYBAHIDI TA IIPE3EHT Al(IT 

,UOCJII,UHMI(hKOI IIPOII03Ml(II ,UJIJl BCTYIIY HA HAB~AHHJl ,UJIJl 3,UOEYTT.H 
CTYIIEIDI ,UOKTOPA <l>IJIOCO<l>IT 

<!>opMa i rrporpaMa BCTYIIH0ro mmpo6yBaHH51 C C,UHHHMH ,UJI5I ,U0KT0pa 

cpinococpi1 3a ,naH010 OHTI. JJ:n51. ycrriurnoro rrpoxo,n)KeHH5!. icrr11Ty BCTYIIHHKaM 

Heo6xi,UHO nponeM0HCTpyBaTH piBeHb BOJIO,ll,iHH5!. MaTepiaJIOM, rrepe,n6aqeHHX 

,naH0lO nporpaM0lO. 

PiBeH b ccpop MO BaHOCTi KO f HiTHBHHX 3,ll, i6HOCTeH, npo,neMOHCTpoBaHi 

BCTYTTHHK0M B pe3yJibTaTI CKJiaJJ,aHH51 BCTYTTH0ro Bl-rnpo6ysaHH51 , ouiHlOCTbC51 3a 

200-6aJibHOlO WKaJJ0lO. <!>opMa BCTYTTH0ro BHnpo6ysaHH51 ICIIHT, mo 

CKJJa,ll,aCTbC51 : 

- 3 TeCT0BHX 3aBJJ,aHb, mo 3a6e3neLJylOTb ouiHlOBaHH51 KBanicpiKaUiHHl1X 



piBHiB «3HaHH51»/«Po3yMiHH51», «3acTocyBaHH51» Ta «AHani3». MaKc11MaJ1bHa 

ouiHKa 3a TeCTOBY yacnrny CTaHOBI1Tb 200 6aJiiB Ta ).l03BOJI5IE: o6'eKTI1BHO ouimITl1 

piBeHb BOJIO,D;iHH51 TeopeTI1YHI1Ml1 3HaHH5IMI1 Ta yMiHH5I "ix 3aCTOCOByBan1 rrp11 

aHaJii3i 6ioJioriTIH11x 5IBHI.IJ,, 3aKoHiB Ta rrpoueciB )KJ1B01 rrp11po,n:11. 

KiJ1bKiCTb TeCTOBJ1X 3aB,n:aHb - 100. 
,[(n5I OTp11MaHH51 2 6aniB 3a TeCTOBe 3aB,n:aHH5I MHO)KJ1HHOro BJ16opy, 

Bi,n:rroBi,n:h Ha I111TaHH5I Mae 6yT11 ITOBHOlD, He MiCTJ1TJ1 )];J1CTpaKTOpiB. y BHna,n:Ky, 

51KI.IJ,O Bi,n:rroBi,n:h Ha TeCTOBe Ill1TaHH51 e HeTIOBHOlO, Bi,n:cyTHiH O)];J1H 3 Heo6xi,n:HJ1X 

BapiaHTiB Bi,n:rroBi,n:i - 6am1 He HapaxoBylDTbC51 («O» 6aniB). 



I. JilOXIMlH 
PoJib Ta Micu:e 6ioxiMii' Ta i"i cyMi)KHHX )],HCI(HI1JliH y CHCTeMI rrpHp0)],HWrnx 

HayK. 

CTpyKTypa BJiaCTHB0CTl 0CH0BHHX 6ioMaKpOMOJieKyJI: ByrJieB0)],H, 6iJIKH, 

HYKJie
0

iHOBi KHCJIOTH, JIII11)],H. oy)],OBa, 3araJibHl BJiaCTHBOCTl, KJiacmpiKaI(UI 

MaKpOMOJieKyJI. O6MiH Ta rrepeTBOpeHIDl MaKpOMOJieKyJI B opraHi3Mi, KJilOIJOBi 

MeTa6oJiit.JHi IIIIDIXH rrepeTBOpeHIDl, ITOCJii)],OBHiCTb peaKI(iH, 'ix perymru:i5l, 6ionoriL£Ha 

p0Jib, eHepreTHIJHI1I1 6anaHC. <DepMeHTI1, BiTaMiHH Ta ropMOHH - CTpYKTYPHO­

cpyHKI(iOHaJibHi i peryIDITOpHi MaKpOMOJieKyJIH opratti3My. XiMit.Jtta rrp11po)],a j 

BJiaCTI1BOCTi I(l1X MaKp0MOJieKYJI, KJiaCHcpiKaUi5l Ta H0MeHKJiaTypa. KiHeTHKa 

cpepMeHTaTHBHOro KaTani3y. XiMi4Hl1H CKJia)l 6ioJioriL£Hl1X MeM6paH. <Doccpo- i 

rJiiKOJiirrin11 5IK OCHOBHi KOMITOHeHTI1 6ioJiorit.JHHX MeM6paH, "ix CTPYKTypa i q>yHKUii'. 

MeM6paHHi cTpyKTYPH KJiiT11tt11 (5I)leptti, MiToxottnpiaJibHi, ni3ocoMHi, 

eHnorrJia3MaTHIJHoro peTHKYJIYMY), 'ix oco6JIHBocTi Ta ineHTmpiKaU:i5I. MeM6paHH i 

Mi)l(KJiiTHHHi B3aCMonii'. <DyHKU:ii' MeM6paH. MeM6paHHHH TpaHCIIOpT. ropMOHH, 'ix 

KJiac11cpiKaI(i5l. ropMOHaJibHa peryJI5II(i5l 5IK MexaHi3M KOOp,l],HHau:ii' o6MiHy pet.JOBI1H. 

EioxiMit.JHi peu:errTopm c11cTeMH KJilTHHH. He11poMe)liaTop11. MoneKyJI5IpHi 
. . 

MexaHI3MI1 rrpoBeneHH5l peryJI5IT0pHI1X CI1rHaJilB. 

HyKJiei'ttoBi KHCJI0TH, "ix CTPYKTypa i cpyHKI(ii'. OpraHi3aU:i5I reH0MY i CTPYKTypa 

reHa. Oco6n11BocTi TpaHcKpHrru:i"i B KJiiTHHax rrpoKapioTiB Ta eyKapioTiB. ITpou:ecittr 

MPHK. PeKpyryBaHIDl aMiHOKHCJIOT no 6iJIKOBoro CI1HTe3y. CTµyKTyµa p116ocoM11. ETarrn 

6ioCI1HTe3y 6iJIKa: eJIOHraUi5I, iHiuiau:i51 i TepMittaui51 TpaHCJI5IUi'i. Perymru:i5I TpaHCMUi"i. 

CaMoopraHi3aU:UI 6inKoBo"i· rno6yJI11. MoJieeyMptti MexaHi3MI1 peITJiiKauii' ,[(HK. 
MoJieKyJI5IpHi MexaHi3MI1 perrapaui·i, peKoM6iHaui'i ,[(HK. MeTon11 MOJieKyn51pHo·i 

6ioJiorii'. 
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664 C. 
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rrinpyt.JHI1K. - Tepttorrinb: YKpMenKHHra, 2002. - 744 c. 

4 . Lehninger Principles of Biochemistry, 4th Edition. 2012. 

http://aulanni.lecture.ub.ac.id/ files/2012/01 /15616949-Lehninger­
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II. lil0<1>131IKA 
Pom, MlCI(e 6iocpi3HKI1 cepe.u 6ionori1.J:HHX HayK. TepMO)lHHaMiKa 

6iorrori"LIHHX rrpoueciB: TepMO.IJ:HHaMiKa piBHOBa)KHHX CTaHIB, TepM0.IJ:HHaM1Ka 

Heo6opOTHHX rrpoueciB. OcHOBHi IT0JI0)KeHH51 JIIHIHHOl HepiBHOBa)KHOl 

TepMO.IJ:HHaMiKH. HerriHiHHa TepMO.IJ:HHaMiKa Heo6opoTHHX rrpol(eciB. 

MorreKyrr5IpHa 6iocpi3ttKa. CTpyKTypHa opraHi3aUi51 i KoHcpopMaui·i 

6ioMaKpOMOJieKyrr. Eiocpi3H"9Hi MeT0.IJ:H ,n:ocrri.u)KeHH51 6ioMaKpOMOJieKyrr . Eiocpi3HKa 
6irrKiB. ,[(ttHaMiKa 6i JIKOBoi" CTPYKTyptt. KiHeTHKa cpepMeHTaTHBHHX peaKuii1. 

EHepri51 aKTHBaui'i Ta i-i BH3HalJeHH51. Teopi51 a6comoTHHX UIBH.IJ:KOCTeii peaKuifi 

(Teopi51 rrepexi.n:ttoro cTatty). Eiocpi3ttKa HyKne'iHOBHX KHCJI0T. TTpocTopoBa 6y.uoBa 

L{HK i PHK. XapaKTep cttn, 51:Ki CTa6ini3YlOTh CTPYKTYPY L{HK i PHK. OnTHlJHi 
xapaKTepHCTHKH HYKJiei

0

H0BHX KHCJ10T. CHH- i aHTH- KOH(pOpMaui'i HYKJieOTH,UiB. 

EH.no-, eK3o- KOHcpopMaui'i ptt6o3H. KitteTHKa .uettaTypaui'i i pettaTypaui'i ,[(HK. 

Eiocpi3HKa KJiiTHHHHX npoueciB. CTpyKTyptta opraHi3aUi51 MeM6paH. 
Mi)KMOJieKyJI5IpHi B3a€Mo,n:i'i B MeM6paHi. <l>a3oBi nepexo,n:H B MeM6paHax 

(rrioTponHHH i TepMoTporrHHH norriMopq_:>i3M rrini,n:iB) . EioMeM6paHa 51K pi.UKHH 

KpHCTaJI. L{ttHaMiKa rrirri,n:iB i 6irrKiB y MeM6paHi. BHKOpHCTaHH51 MeT0.UY cniHOBHX 

MiTOK ,n:rr51 BHB"LJeHH51 .II:HHaMilJHHX xapaKTepHCTHK MeM6paH. Mo.n:erri CTPYKTyptto'i 

opraHi3aui'i MeM6paH. MorreKyrr5IpHi MexaHi3MH TpattcrropTy pe"LI0BHH "Liepe3 
6ioMeM6paHH. TTacHBHHH i aKTHBHHH TpaHcrropT -qepe3 6ioMeM6paHH. TTpttpo,n:a 

MeM6paHHoro rroTettuiarry. PiBH5IHH51 HepttcTa. MiKpoerreKTpo,n:tta TexHiKa .UJI51 

BHMipioBaHH51 MeM6paHHoro noTettuiarry. PiBH5IHH51 Yccittra. TToTeHuiarr .ui'i. 

TTepcpy3j51 i30JibOBaHHX Het:ipoHiB Ta p03.lliJ1bHe nocrrin)KeHH51 ioHHHX CTpyMiB 3a 

,[(OTIOMOT'OlO MeTO,Ua "neTlJ-KJieMn" . TttnH ioHHHX KaHarriB. BopOTHi MexaHi3Ml1 

TIOTeHuiarro3aJie)KHl1X iOHHHX KaHaJiiB . MaTeMaTJtI"LJHa MO,UeJib XO,U)KKiHa-XaKCJii 

0TIHCY npouecy erreKTpH"LIHoi' 36y.urr11BOCTi. Po3TIOBClO.IJ:)KeHH51 36y.n:)KeHH51. 

ErreKTpoTotti"LJHHH rroTettuiarr. Ka6errbHa Teopi51. Mexatti3MH Mi)KKJiiTHHHHX 

B3aeMo,n:it:i. 3araJibHi rrpHHUHTIH nepe.ua-qi CHrHaJIIB Bl.II: peuenT0plB MeM6paHH 

Bcepe,n:HHY KJIITHHH. 

Eiocpi3HKa CKOpOTJIHBHX npoueciB. CTpyKTypHa opram3aU151 M
1
5130Boro 

BOJIOKHa (,n:aHHi erreKTpOHHOl MiKpOCKorri'i Ta peHTreHOCTPYKTypttoro aHaJii3y). 

Cnp5I)KeHH51 Mi)K 36y,n:)KeHH5IM i cKopo"9eHH5IM B cKerreTH0MY i rrra,n:eHbK0MY 

M
1
513aX. boMeTpH"LIHe CKOp0"9eHH51. boTOHi"LIHe CKOp0"9eHH51. EttepreTHKa M'5130Boro 

cKopo"LieHH.51. PiBH5IHH51 Xirrrra. MoneKyrr5IpHi Mexatti3MH M'5130Boro cKopoI.J:eHH.51. 

Teopi'i M'5130Boro cKopo"9eHH51. HeM15130Ba cpopMa pyxrrHBOCTi KJiiTHH. Eiocpi3HKa 

cettcopHHX CHCTeM. 3araJibHi npHHUHTIH i 3aKOHOMipHOCTi cettcopHoi' peuenui'i. 

3aKoH CTiBeHca. 3aKOH Be6epa-<l>exHepa. Eiocpi3HlJHi MexaHi3MH TpattccpopMaui'i 

30BHiUittix CTHMyrriB B HepBOBHtt iMnyrrhc. PeuenTopHHH (rettepaTopH1111) 

noTettuiarr. Mexatti3MH reHepaui'i cpoTopeuenTopttoro noTettuiany. CrryxoBa 

ceHcopHa CHCTeMa. MexaHopeuenTOpH BHyTpillIHbOfO Byxa i BeCTtt6yrr5IpHoro 
arrapaTy. MorreKyrr5IpHi Mexatti3MH Mexattopeuerrui'i. 

TpattccpopMaUi.51 ettepri'i B MeM6pattax MiToxott,n:pit:i xrroporrrracTJB. 



TipocTopoBa JIOKaJii3an,iH eJieKTp0HH0-TpaHcrropTHHX Jiam.uoriB B MeM6paHax 
MiTOXOH,upiii i xnoporrnacTiB. 0KHCHO-Bi,UHOBHHH ITOTeHI~ian i iioro BHMipIOBaHH5!. 
OKI1:CHO-Bi,UHOBHi IIOTeHn,ianH rrepeHOCHHKlB eJieKTpOHiB. CTpyKTypHa opraHi3an,iH 
AT<l>-cHHTeTa3H i i"i JIOKaJii3an,iH. 

Eiocpi311Ka cpoTocHHTe3y. OcHOBHi eTarr11 cpoT06ionori1.JHoro rrpouecy. 
3aKOHH rrorJIHHaHHH CBlTJia. TiirMeHTHi MOJieKYJIH i IX crreKTpaJihHi 
xapaKTepHCTHKH. <l>OTOCHHTeTHqHa O,UHHHUH. EcpeKT qepBOHoro rra,n:iHH5I i ecpeKT 
rri,n:c1rneHHH EMepcoHa. llonmHaHHH cBiTna i MexaHi3MH MirpauiH eHepri"i B 
CBiTJI036Hpal-OlfHX rrirMeHT-6iJIKOBHX (aHTeHHHX) KOMIIJieKcax. OcHOBHi 3aKOHI1 
cpoToxiMi'i. CrreKTpH ,n:i'i cpoToxiMiqHHX peaKn,ii1. Mo,n:enh S-cTaHiB rrpH 
cpoTOOKI1CJieHHi B0)];11. EaKTepiaJi bHI1H q:>OTOCHHTe3. MoJieKyIIHpHi MexaHi3MH i 
MeTo,UH peecTpau,i1 6ionl-OMiHecu,eHn,i'i. 
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III. oIOJIOrIJI POCJIHH 

CDi3ionori5I pocmIHHoi' Kninrn11. CTpyKTyptti K0MII0HeHTH pocn11HH11x 

KJiinrn. O6oJIOHKa i 'ii 3HaI.JeHH5I ,I(JI5I cpi3ionoriI.JH1IX BJiaCTHBOCTeH KJiiT1IH11. 

Mi)KKJiinrnHi 3B15l3Kl1. KoMrrapTMeHTaI.J,i5I KaTaJiiT111.JH1IX ClICTeM Ta MeTa6oJiil.JH1IX 

(pOH)],iB np0T0IIJiaCTa 5IK 0,I(HH 3 MexaHi3MiB perym1ui'i KJiiTHHHOro o6MiHy. 

Bo)],HMH pe)KMM pocm,rn. Pocmrntta KJiiTMHa 5IK ocM0TMI.JHa c11cTeMa. 

ITOH5ITT5I npo OCMOTI11.JHJ1H IIOTeHuian. CTaH B0,I(M B KJiiTMHi. TiormrnaHH5I i 
TpaHCIIOpTyBaHH5I BO,I(M B pOCJIMHi. TpaHcnipau,i5I i 'ff cpi3ionoriqHe 3HaI.JeHH5I. 

B3aCM03B15I30K B0,nHoro pe)KHMY 3 cpi3ionoriY:Hl1Ml1 npouecaMM. Bo,nHMH pe)KHM 
. . 

p13HI1X eKOJIOf!qHMX rpyn poCJil1H. 

<DoTOC1IHTe3. I10H5ITT5I rrpo q>OTOCI1HTeTJ1qHy 0,I(11Hl1I.J,l0. <DoTOCMCTeMM l Ta 

II, 'ix cKna,n Ta cpyHKu,i'i. <DoToxiMiI.Jtti peaKu,ititti uettTpM. TiepBMHHi npouec11 

<pOTOC1IHTe3y. <DoToitt,nyKoBaHi OKMCHO-Bi,I(HOBHi npouec11 nepeTBOpeHH5I 

K0MII0HeHTIB eJieKTp0HTpaHcnopTHoro naHI.J,IOra. fa3006MiH Ta UHKJI 

nepeTBopeHH5I CO2 B rrpoueci cpoTOCHHTe3y. llln5IXH cpiKcaui'i CO2 B pocnHHHMX 
opratti3Max. <DoTo,n11xaHH5I. C3 Ta C4 - THIIH cpoTOCHHTe3y. CAM-cpoTOCMHTe3. 

<DoTOCHHTe3 Ta 6iorrpo,nyKTHBHicn,. EBOJIIOI.J,i5I cpOTOTpocpi'i. 

,UttxaHH5l i 6po,niHH5I. 3B15I30K Mi)K aepo6HOIO i attaepo6HOIO cpa3aMH 

,I(HXaHH5l. ,UttxaJibHHH KOecpiuicHT. J1oKaJii3aUi5I npoueciB ,I(HXaHH5I B KJiinrnax. 

<DepMeHTHi CHCTeMH )],HXaHH5I. llln5IXl1 nepeTB0peHH5f cy6cTpaTi B npM ,I(HXaHH i. 

XiMi3M rniKoni3y i UHKny Kpe6ca. EneKTpoH-TpaHcnopTHMH JiaHu,10r ,nttxaHH5I . 

AJibTepHaTHBHi 1IIJI51Xll ,I(l1XaHH5f. 

KopeHeBe )KHBJieHH5f p0CJIMH. ,Ui5I KOpeHeBo'i CHCTeM i rrpo,[1,yKTiB 

)KI1TT€,I(i5IJibHOCTi MiKpoopraHi3MiB Ha rpyHTH, rpyHT0BT0Ma. AnenonaTi5I i ponb 

K0peHeBHX BH,nineHb. AKTHBHe i rraCHBHe II0fJIHHaHH5I ioHiB. <DaKTOpH, 5IKi 
. . . . 

BIIJIHBalOTb Ha pyx 1 xapaKTep p03IIO,I(IJIY MIHepaJibHHX eneMeHT!B y pocJIHHHOMY 

opratti3Mi. BTOpl1HHe B1IKOpHCTaHH5I (peyTHJii3aI.J,i5I) eneMeHTiB. PoJib MiKopH3I1 i 
6aKTepi03ll B )KllBJieHHi poCJIHH. <Di3ionori51 a30TH0ro )KHBJieHH5l p0CJIHH. 

<Di3ionoriI.JHa poJib MaKpo- i MiKpoeneMeHTiB Ta 'ix MeTa6oni3au,i51. 

PicT i p03BHT0K poCJIHH. 3araJibHi Y5IBJieHH51 npo picT i p03BHT0K poCJIHH. 

lHTerpaJibHiCTb rrpoueciB pocTy i p03BHTKY, piBHi BHBqeHH5I, MO,neni. T11n11 

peryn5Iui'i (Tpocpiqtta, cpiToropMoHaJibHa, eneKTpocpi3ionoriqHa i reHHa) npoueciB 
pocTy i p03BHTKY p0CJIHH. OHTOreHe3 KJiiTl1Hll. OHTOreHe3 BHIUHX p0CJIHH. 

BttyTpiurni cpaKTOp11 pocTy i po3BHTKY pocn11H. Bnn11B cBiTna i TeMnepaTyp11 Ha 

rrpouec11 pocTy i po3Bl1TKY pocn11H. illn5rx11 peryn5Iui·i pocTy, po3Bl1TKY i 
npo,[1,yKTHBHOCTi poCJII1H. PocToBi pyx11 poCJII1H. 

<Di3ionori5l CTiHKOCTi poCJIHH. CTpec, a,nanTaI.J,i5I, aKJiiMaI.J,i5I, aKJiiMaTH3aI.J,i5I i 
roMeOCTa3 pOCJIHHHOfO opraHi3My. CTiHKiCTb pOCJIHH 5IK pe3yJibTaT npoueciB 

a,narrTau,iL Knac11cpiKau,i51 cTpecopiB. CttrttaJibHi c11cTeMI1 pocJIMH. Ponh 6inKiB 

TeIIJI0Boro lll0KY B aKJiiMaI.J,ll p0CJIHH ,no ,ni'i CTpecopiB. I1oH5ITT5I npo 

cpiToaJieKCl1Hll. AKTl1BHi cpopMl1 KHCHIO Ta OKCH,I(HHH CTpec IIpl1 ,ni'i Hecnpl15ITJil1Bl1X 



cpaKTOpiB )],OBKimrn. 

<Di3ionoriIIHi 0CH0BH oxop0HH pocnHHH0f0 CBlTY 
. . 

OIITHM13aU15I CTaHy 

)],OBKimrn. BHKOpHCTaHH5I )],0C5IrHeHI, <piT06ioTeXHOJIOri1 )],JI5I Ill,il;BHIUeHH5I 

rrponyKI.i;itittoro rrpou:ecy y pocrr11H. 

3aranbHi rrpHHUHIIH 60TaHi1.JHOl H0MeHKJiaTypH. TaKCOHH Ta iepapxi5I 

TaKCOHOMi1.JHI1X KaTeropiH. XiMi1.JHHil CKJia)], p0CJII1HHI1X KJiiTHH. K rrac11cpiKaUi5I 

crroco6iB )Kl1BJieHH5I. CTpyKTyptta Ta cpyHKI..I,iOHam,Ha pi3HOMaHiTHiCTb 0CH0BHHX 

q>OTOCI1HTeTH1.JHHX rri rMeHTiB xrropo<piJii B, Kap0THHOl)],lB, cpi K06 iJi i HiB. 

Pi3HOMaHiTHiCTI, rrponyKTiB aCHMim1ui"i. Oco6JIHBOCTi )KllBJieHH51 y rpn6iB. 

A30T<piKcaui5I Ta "fi TI0I1II1peHH5I cepe)l p0CJ111HHI1X opraHi3MiB. 

ITpoKapiOTl11.JHI1il Ta eyKapioTI1qm111 rrnaHI1 6yJJ,OBI1 KJiiTHH, i"x CIIlJibHI Ta 

BiJJ,MiHHi p11c11. rirroTe3I1 TI0X0)],)KeHH5I eyKapioT. ITepBHHHi Ta BTOpHHHi 

eH,[l;OCHM6io3I1. 3araJibHi rrrraHH 6y,z:i:oBH KJiiTHH BO,il;OpOCTeH, BI1IUHX p0CJIHH Ta 

rp116iB. Pi3HOMaHiTHiCTb KJiiTHHHHX IIOKpHBiB: rrerriKyn a, aMcpiccMa, rrepmrnacT, 

rraHUHP, KJiiTHHHa o6oJIOHKa. Pi3HOMaHiTHiCTb THIIiB KJiiTHHHI1X 060JIOHOK. 

Pi3HOMaHiTHiCTb HYKJie0U:HT0IIJia3MaT11qHHX opratterr: THIIH 51,z:i:epttoro arrapaTy 

(HyKneo1,z:i:, ,[l;HHOKapioH, THII0Be eyKapioT11qHe 51,z:i:po ), eH)],0IIJia3MaTW•IHa ciTKa Ta i-i 

BH,[1;03MiHH, K0MIIJieKC f OJib)],)Ki, rrep0KCHC0MH, BaKyorr5IpHI1H arrapaT, 

xrroporrrracTHa eH,z:i:orrrra3MaTI11.JHa ciTKa (CER) . JI:)KryTHKOBHH arrapaT Ta i1.oro 

pi3HOMaHiTHiCTb. JI:)KryTHKOIIO,[l;i6Hi CTPYKTyp11 - raIIT0HeMa, rrceB,z:i:ou11rr i"i. 

<l>oTopeu:errTOpHi CI1CTeMI1. Oco6mrnocTi MiT03Y, KapioKiHe3y Ta UI1TOKiHe3y y 

pocJIHH. <POTOCI1HTeTI1qHI1H Ta MiTOXOH,z::i:piaJibHl1H arrapaT. Oco6Jil1BOCTi 

opratti3aui·i rrpoKapioTHqHoro, xrroporrrracTHoro , MiToxott,z:i:piarrhHoro, 51,z::i:epHoro 

rettoMiB Ta rettoMy ttyKrreoMopcpa. 

CTyrretti Mopcporrori"LJHOl opratti3aui1 Tina pocrr11H. PocrrttHHi TKaH11H11, ·ix 

KJiac11cpiKaU:i51, xapaKTepHCTHKa Ta oco6rrHBOCTi 6y,z:i:oBI1 . ITariH Ta KopiHb 51K 

OCHOBHi BereTaTHBHi opraHH BHIUHX pocJIHH. EpyHbKH, i"x 6y,z:i:oBa, cpyHKU:il Ta 

pi3HOMaHiTHiCTb. CTe6rro. CTerr5Iptta Teopi5I . JI11cTOK Ta t:Ioro cpyHKUi"i. 

MeTaMOpq>0311 rrarotty, CTe6rra, JII1CTKa, K0peH51. Perrpo,z::i:yKTHBHi opraHH BI1IUI1X 

p0CJIHH. Teopi1 II0X0)],)KeHH51 KBiTKH. Ey,z::i:oBa Ta q:>yHKUil KBiTKH. MiKpo- Ta 

Meracrroporette3, MiKpo- Ta MeraraMeToreHe3. T11rrI1 3arr11rreHH51. <DopMH Ta 

3HaqeHH5I rrepexpecttoro 3arr11rreHH51. ITo,z::i:BifIHe 3arrrri,z::i:tteHH5I. ArroMiKcic. Harrp5IM­

KI1 eB0JIIOU:11 KBITKI1. 

KrracHcpiKaUi51 crroco6iB p03MH0)KeHH51 BO,z:i:opocTeH, BHIUHX p0CJil1H Ta 

rp116iB. Tmrn Me1103y (311fOTJ1l-IHa, raMeTJ1qHa Ta cnop11qHa pe,z:i:yKI..1,i5I) . )KHTTCBi 

U11KJII1. 

PocJil1HHi Ta rp116Hi o6 'cKTI1 y Cl1CTeMi opHafll.JH0ro CBiTy. rirroTe311 

II0X0,[l;)KeHH5I rrrraTH,[I; , MiTOXOH,z:i:pifI Ta )],)Kf'YTHK0B0f'0 arrapaTy. 

Cy-qactti MeT0)],11 rro6y,z:i:OBI1 cpirroreHeTH"l.JHHX CHCTeM. <l>eHOTHIIHi Ta 

reHOTHIIHi MeT0)],11 B CHCTeMaTHU:i pocm1H. MorreKyrr5IpHa cpirroreHi5I. Mi)l{Hapo,z:i:Hi 

6aHKI1 reHeT11qH01 impopMaui1. BI1KOpI1CTaHH51 MOJieKyrr5IpHo-cpirroreHeTI1"l.JHHX 

MeTo,z:i:iB rrp11 i,z:i:eHTI1q:>iKau:i1 p0CJII1HHHX Ta rp116HI1X 06' €-KTiB. 



CacTeMaTHKa Bo,n:opocTeH. Y 5IBJieHH51 rrpo pi3HoMaHiTT51 Bo,n:opocTei1. Bo,n:opocTi 

5IK 36ipHa rpyrra BiJ:(J:(iniB HI-:DKllHX (pOTOaBTOTpO(pHHX opraHi3MiB. ,[(HCKO-, rrnanI­
Ta Ty6ynoKpHCTaTH, aJibBe0JI5ITI1, xpoMiCTH, CTpaMeHOIIiJIH, xpoMaJibBe0JI5ITH, 

orricTOKOHTM, apxerrJiaCTH,n:Hi pocJIHHH. 3araJibHa xapaKTepHCTHKa K0HKpeTHHX 

Bi,n:.n:iniB Bo,n:opocTett:. XapKTepHi rrpe,n:cTaBHHKH. 

C11cTeMaTI1Ka BHII.:(HX pOCJIHH. Y 5IBJieHH51 rrpo pi3HOMaHiTHicn, BYIIUHX pocmrn. 
MaricTpaJihHi Harrp5IMKH eBomoui"i BHIUI1X poCJIHH. 3aram,Ha xapaKTepHCTHKa 

K0HKpeTHHX Bi,n:niniB Ta KJTaciB BI1IUI1X pocJIHH. OcHOBHi rrop5IJJ:KI1 Ta po,n:HHH. 

XapKTepHi rrpe,n:cTaBHHKH. 

CttcTeMaTHKa rp116iB. y 5IBJieHH51 rrpo pi3HOMaHiTHiCTb Bl1IUI1X p0CJ111H. 3araJibHa 

xapaKTepHCTI1Ka KOHKpeTHHX Bi,n:,n:iniB Ta KJiaciB rp:116iB. OcHOBHi rrop5IJJ:KH. 

XapKTepHi rrpe,n:cTaBHHKYI. 

TIOH5ITT51 rrpo qrnopy 51K rrp:ttpo,n:He 5IBI1II.:(e. MeTOJJ:H cpnopHCTW:IHOro aHani3y. 
Cy11acHi cpnop:ttCTHl:.JHi u:apCTBa Ta OCHOBHl cpnopHCTHl:.JHi o6nacTi 3eMJii. 

<l>nopHCT:111:.JHe pai1:ottyBaHH51 Y Kpa"iHH. 
PocJIHHHiCTb Ta poCJIHHHHH IIOKpHB. TipHHQHIIH KJ1ac:11cpiKau:i1 pOCJIHHHOCTl. 

Tip:ttHUHIIH reo6oTaHit.JHoro pai1:oHyBaHH51. OcttOBH eKonori"i pocn:11H. Oxopotta 
pOCJIHH Ta poCJIHHHHX yrpyrryBaHb. Mi)KHaponHi Ta HauiottaJibHi HOpMaTYIBHO­
rrpaBOBi OCHOBH oxopOHH pocJIHHHoro 6iopi3HOMaHiTT51. 3arroBi,n:Ha crrpaBa. 

Mi)Kttapo,n:Hi Ta HauioHaJibHi "qepBOHi KH:ttra" Ta "qepBOHi CIIHCK:11 11
• 

bOTaHit.JHe pecypc03HaBCTBO. OcHOBHi pecypcHi rpyrra poCJIYIH Ta lX 

KJ1ac:11cpi KaQi51. 
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IV. BIPYCOJIOrrn 

ITomITT5I rrpo Bipyc11 Ta i"x Bl13HatieHH5I. Hai16im>Ill cyTTt:BI BJiaCTHBocn 
BipyciB. llo3aKJiiTI1HHa Ta BHYTPilllHhOKJiiTHHHa cpopMI1 icHyBaHH5I BipyciB, 

o6niraTHHH rrapa3HTI13M. Micu:e BipyciB y )Kl1Bii1 rrp11poui. firroTe3H rrpo rrpHpouy 
. . 

Ta II0X0,Il)KeHH51 B!pycrn. 

XiMiLJ:HHH cKna,n BipyciB. T11rrH HyKne·iHOBHX KHCJI0T y CKJia,ni BipioHiB. EinKH 
mpycrn. 

Ey,noBa BipyciB. 3araJihHi rrpHHU:HTTH CTPYKTypHo'i· opraHi3au:i"i BipioHiB. 
Perrpo,UyKU:i51 Ta MOJieKyJI.5IpHi 0CH0BH BipyciB 

OcHOBHi MexaHi3Ml1 rrepCHCTyBaHH5I BipyciB. llaToreHe3 BipycHHX iHcpeKu:ii1. 

IllJI5IXI1 rrp0HI1KHeHH5I BipyciB B opraHi3M JilO,Ul1Hl1. 1loII111peHH51 BipyciB B 

MaKpoopraHi3Mi Ta 3BiJihHeHH5I i1oro Bi,Il 36y,nHI1KiB. 
illJI5IXI1 II0II1I1peHH5I BipyciB y rrp11po,ni. OcHOBHi MexaHi3Ml1 rrepe,naLJ:i 

BipycHHX iHcpeKu:ii1 JilO,Ul1Hl1 Ta TBapHH. llOH51TT5I rrepBI1HHoi" JIOKaJii3au:ii" 36yumma. 
IllJI.5IXI1 p03II0BClO,Il)KeHH5I Ta rrepe,naLJ:i BipyciB p0CJIHH. EKonori5I BipyciB JilO,Ul1Hl1 

Ta pocn11H, II0H5ITT51 6iou:eHo3y. lloH5ITT.5I rrpo M0JieKyn5IpHy erri,UeMionori10 
BipycHHX iHcpeKu:ii1. 

OcHOBHi rrpI1HU:I1IIH uiarHOCTHKI1 BipycHHX iHcpeKu:ii1 
llpo5IBI1 BipycHOl impeKu:i"i B 3aCT0C0BaHI1X na6opaTOpHI1X M0,UeJI51X. MeTO,Ul1 

i,neHTI1cpiKau:ii" BipyciB, 3aCHOBaHi Ha BHB9eHHi BipycHHX 6iJIKiB LJ:11 BipycHHX 
HYKJ1e1HOBI1X Kl1CJI0T: iMyHonoriLJ:Hi ( ceponoriYHi) MeT0,Ul1 rreprnoro IIOKOJiiHH5I 
(peaKU:i51 faJihMyBaHH51 reMarJ1lOTI1Hau:i1, 3B' .5I3yBaHH.5I K0MflJieMeHTY' rrpeu:11niTau:i"i 
B arapi Ta itt.), Ta upyroro IIOKOJiiHH51 (MeTO,Ul1 iMyHocpepMeHTHOro aHaJI13Y, 

peaKU:i51 rraCHBHO.i reMarJilOTHHau:i"i Tari MO,UmpiKau:i"i, iMyH06JIOTI1Hr). 
Knac11cpiKaU:i51 BipyciB. 
CyLJ:actta KnacmpiKaU:i5I BipyciB, eTarr11 li po3Bl1TKy. OcHOBHi rrp11ttu:11rr11 Ta 

KpHTepi"i KJiacmpiKau:i"i BipyciB. llpI1HU:I1III1 cpopMyBaHH5I II0H5ITT5I p0,Ul1Hl1, po,ny, 

T11rry CT0C0BHY B1pycrn. 
LI:HK-reHOMHi Bipyc11, rraToreHHi ,UJI5I JilO,Ul1Hl1 i TBap1-rn: 0CH0BHI p0,Ul1Hl1, 

Hai16iJihlII Bi,noMi rrpe,UCTaBHI1Kl1. 
PHK-reHOMHi Bipyc11 , rraToreHHi ,UJI5I Jll0,Ul1Hl1 Ta TBap1rn: 0CH0BHl p0,Ul1Hl1, 

Hai16iJihlII Bi,UoMi npe,ncTaBHI1Kl1. 
Bipyc11 pocmrn: OCHOBHi p0,Ul1Hl1 Ta IllHp0K0 p03fl0BClO,U)KeHI B1pyc11, 3 

BH3HaLJ:eHI1M TaKC0H0MILJ:HHM fl0JI0)KeHH51M. 

TaKCOHOMi.5I 6aKTepiocpariB. 
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v.rEHETUKA 

MoneKyn.SipHi Ta UHTonorit.JHi MexaHi3MH crra,Il,KOBOCTi. CTpyKTypa LI:HK. 

MexaHi3MH perrniKaui'i LI:HK. feHH i reHOMH. 3araJibHi p11c11 opratti3aui'i rettoMiB y 
rrpo- Ta eyKaplOTIB. Mo6iJihHi reHeTHl.JHi eJieMeHTH. feHeTHl.JHi HaCJil ,[(KH 

aKTHBHOCTi Mo6iJibHHX eJieMeHTiB. MoneKyJI5IpHa opraHi3aui.SI xpoMaTHHy. 
ErriretteT11qtta crra,Il,KOBiCTb Ta Ti MOJieKyn.SipHi Mexatti3MH. KapioTHII. MiTo3 i Moro 
(pa311. MeM03 i YTBopeHH5I raMeT. r OMOJiorit.JHa peKOM6ittaui.SI Ta 'ii Mexatti3MH. 

EKcrrpeci51 retteT11qttoi' ittcpopMauii'. TpattcKp11rrui.SI Ta Ti oco6JIHBocTi y rrpo- Ta 

eyKapioTiB. PeryJI51Ui5I TpattcKp11rruii'. CrrnaMCHHr MPHK. fetteT11qtt11M KO,[(. 

TpaHCJI51Ui5I. MoneKyn.Siptti octtoBH B3aeMo,uii' rettiB. 

<I>opMaJibHa retteTHKa. 3aKOHH Mett,[(eJI.SI. CTaTHCTHqHa rrp11po,Il,a retteTHqHHX 
3aKOHOMipHOCTeM. ITp11q11HH Bi,[(XHJieHb Bi,[( 3aKOHiB Mett,[(emr. B3aeMO,[(ii' 

HeaJieJibHHX rettiB. KiJibKictti 03HaKH Ta oco6JIHBOCTi 'ixHboro crra,[(KyBaHH.Sl . 
3qerrneHH5I reHiB y xp0MOC0Max. KpoCHHrOBep. 

feHeTHqHa MiHJIHBiCTb. THIIH MiHJIHBOCTi: crra,[(KOBa (MyTaUiMHa) i Hecrra,[(KOBa 
(Mo,Il,mpiKauii1tta) Mimn-rnicTb . Knac11cpiKaui.SI MyTauiti. Penapaui.SI LI:HK, i"i TI11111 i 
Mexatti3MH. MYTauitiHi cpaKTop11 Ta MoneKyJI.SipHi MexaHi3Ml1 MYTauiti. 

[I;HTOTIJia3MaTHl.JHa CTia,Il,KOBiCTb. f eHOMJ1 MiTOXOH,Il,piM XJIOporrnacTiB. 
MaTepHHCbKHM ecpeKT U11TOIIJia3Ml1. 3aKOHOMipHOCTi CIIa,[(KyBaHH.Sl reHIB 
UHTOIIJia3MaTHqHHX opratteJI. 

fetteTHKa CTaTi. Mexatti3MH BH3HaqeHH51 CTaTi: rrpo- , erri- i CHHraMHHM. THIIH 
CHHraMHoro BH3HaqeHH51 CTaTi. XpoMOCOMHe BH3HaqeHH.Sl CTaTi Ta Moro THIIH. 
EanaHCOBe BH3HaqeHH5I CTaTi y ,Il,p030cpiJIH Ta Moro MOJieKyJI5IpHi Mexatti3MH. 
Mexatti3MH BH3HaqeHH5I CTaTi y ccaBU,iB. Y crra,[(KyBaHH5I 03HaK, 3qerrneHHX 31 



CTaTTIO. O3HaKH, 3aJie)I(Hi Bi.IJ: CTaTi Ta o6Me:>I<eHi CTaTTIO. KoMIIeHcau:i5I JJ:03H reHiB. 

r eHeTHKa rr1-0,nHHH. r eHoM rr1-0,nHHH. MorreKyrr5IpHa aHTporrorrori5I i 
reHoreorpacpi5I. CKna.n:aHH5I pOJJ:OBOJJ:iB i BH3Ha"9:eHH5I THIIiB crra.n:KyBaHH5I 

reHeanori"llHHM MeTOJJ:OM. Em-BHIOKOBHH MeTOJJ:, KOHKop.n:an1icn,. Tipo6neMl1 

Me.IJ:I,{"l!H0°i reHeTHKl1 . Crra.n:KoBi XBopo6H. Crra.IJ:KOBa CXHJibHiCTb JJ:O XBOpo6. 

XpoMOCOMHi i reHHi XBOp06H. ITonicpaKTOpHi crra.n:KoBi 3aXBOpIOBaHH5I. 

reHeTHKa rrorry;rnu,ii:L TiorryJI5IU,i5I Ta 'ii OCHOBHi xapaKTepHCTHKH. feHeTw-rna 

cTpyKTypa rrorrymrnrn. TioniMopqrnicTb Ta reTepo3HroTHicTb. l.n:eanhHa 

(MeH.n:eniBCbKa) rrorryn5Iu,i5I. 3aKOH Xap.n:i-Bai:itt6epra. L(pei:icp reHiB . ITopyweHH5I 

rraHMiKcii', iH6pl1.IJ:HHr i ayT6pl1.IJ:HHr. MyTau,iHHI1H rrpou,ec 5IK cpaKTOp JJ:HHaMiKH 

reHeTHqHoi' CTPYKTYPH rrorryn5Iu,iH . 13on5IU,i5I rrorryn5Iu,iH Ta Mi)KIIOIIYJI5IU.iHHi 

Mirpau,i'i. .IJ:o6ip 51K cpaKTop JJ:HHaMiKH reHeTHqHo'i CTPYKTYPH rrorry;rnu,iH, 

Koecpiu,ieHT .n:o6opy. Crrp51MOBaHHH, CTa6ini3y10q11tt i JJ:H3pyrrTHBHHH ,uo6ip . 

f1pHHU,I1IIH BHJJ:OYTBOpeHH51. 

reHeTHqHa iH)KeHepi51. PeKOM6iHaHTHi TeXHOJiori'i. feHOMHi 6i6nioTeKH. 

TioniMepa3Ha naHU,IOfOBa peaKu,i51. <l>iHreprrpI1HTHHr ,n:HK. MeTOJJ:H ceKBeHyBaHH5I 

.IJ:HK. EKcrrpeci51 peKoM6iHaHTHl1X 6inKiB. feHeTHqHa TpaHcq_)OpMau,i51 6aKTepiH. 

MeTO,UH OTpHMaHH51 TpaHcreHHHX pOCJIHH i TBapHH. MoneKyn51pHa ,uiarHOCTHKa 

crra,UKOBHX 3aXBOpIOBaHb. reHHa Teparri5I. 
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VI. IMYHOJIOrIH 

CTpyKTyptto-cpyttKu,iottanbHa opraHi3au,i5I iMyHHo·i CHCTeMH. UettTpanbHi Ta 

rrepHcpepHqHi niMcpo'i,utti opraHH: MopcponoriqHa cTpyKTypa i cpyHKu,i'i. 3aranhHa 
cxeMa reMaTorroe3y. CTOB6ypoBi KJIITI1Hl1 KICTKOBOro M03Ky: OCHOBHI 

BJiaCTHBOCTi . KniTl1Hl1 iMyHHoi' Cl1CTeMl1 Mieno'i,uHoro Ta n iMcpoi',uHoro 

II0X0.IJ:)KeHH51. rpaHyJIOU,HTH (Hett:TpocpinH, e03HHOcpinH, 6a3ocpinl1, MaCTOU,l1TH), 'ix 
cpyHKU,iOHaJibHa crreu,iani3aU,i51. Tl1ITH cparoU,HTYBaJibHHX KJiiTHH: Il0X0,U)KeHH5I, 

MOpcponori5I, peu,eIIT0pl1. Jiett:KOU,HTH M0H0U,HTapHoro p51.IJ:Y (MaKpocparl1 j 

.n:eH,UpHTHi KJiiTHHH), 'ix 3.IJ:aTHiCTh ,no rrpe3eHTau,ii' aHTHreHiB. Ponb epHTpOU,HTiB Ta 

TpOM60U,HTiB B peani3au,i'i iMyHHHX MexaHi3MiB 3aXHCTy. TipHpo,uHi KinepH (TIK): 
6ionoriqtta ponb, Mexatti3Ml1 po3rri3HaHH5I Ta ni3Hcy KniTHH-Mirnettett . T- i B ­

niMcpou,HTH, 'ix cy6rrorryn51u,i'i. ETaIIII aHTHreHHe3aJie)KH0fO JJ:H<pepeHU,IOIOBaHH51 B-



Ta T -niMcpou1niB. Ponh MiKpooToqeHH.SI KicTKOBoro M03KY Ta THMycy. Po3ceJieHH.SI 

T- i B- niMcpou1niB B rrep11cpepittHHX niMcpo"i,rrHHX oprattax, T- i B- KJiin,rnHi 
,il;0MeHH. MoneKyJI.SipHi 0CH0BI1 peuI1pKy1rnui1 JiiM<pOUHTiB. MoneKyJIH KJiiTHHHoi" 

a,n:re311: ceJieKTI1HI1 , iHTerpI1HI1, a;:i:peCHHI1, peuenTOpI1 XOMiHry. C11rHaJihHi 

MoJ1eKyn11 - xeMoKiHH Ta IX peu,ernop11. 3ananeHH.SI .SIK npo.SIB peaKu,i1 rrp11po,nHhoro 

iMyHiTeTy. OcHOBHi p11c11 3ananeHH.S1, np11q11HI1 'ix Bl1Hl1KHeHH.SI . MoneKyn.SipHi 

Mexatti3MI1 po3ni3HaHH5l naTeptt-acouittoBaH11x CTPYKTYP 36y;:i:tt11KiB. Kn iTHHtt 

rocTµoI i xpottiqtt"i cpa3 3ananeHH.S1. 3MiHa eKcnpeci'i an re3HBHI1X MoneKyn Ha 

eHJJ:OTeJii'i cy;:i:HH y BOrHHIIi:i 3arraJieHmI. TpaHCeH,UOTeniaJibHa Mirpaui5l JieHKOUHTiB . 

EinKH rocTpo'i q:>a3I1 3aIIaJieHH5l. CeKpeTopHi aHTI1MiKpo6Hi rreIITI1JJ:l1. <DarOUI1T03 .SIK 

roJIOBHHH 3aci6 emMrnauiI rraToreHiB. Eiou11;:i:Hi cpaKTOpH cparOUHTiB: 

KI1CHeB03aJie)KHi Ta KI1CHeBOHe3aJie)KHi. XeMOTaKcI1qHi cpaKTOpH, IUO aKTI1BYlOTh 

cparou11T11. I1po3arraJI1>Hi UHTOKiHH. KoMrrneMeHT. K nac11qH11H, anhTepHaTI1BHI1H i 

JieKTI1HOBI1H ll.IJI.SIXH aKTHBau,i"i KOMIIJieMeHTy. Ponh Cl1CTeMH KOMIIJieMeHTY B 

aKTHBaui"i 3arraneHH.S1 Ta aHTHMiKpo6HoMy 3ax11cTi. 3ax11cHa i rraTonoriqHa pon i 

3arraneHH.S1. 

AHTI1reHcrreu11cpiqHa aKTI1BaUi5I n iMq:>OUI1TiB . Po3Bl1TOK iMy HHOI Bi ;:i:noBi ,n i. 

AttT11reHI1, rarrTeHH, HociI, IX xiMiqHa np11po,na. llln.SIXI1 rrpoHI1KHeHH.S1 aHT11reHiB B 

opraHi3M. EH;:i:oreHHe Ta eK30reHHe IlOX0,U)KeHH51 aHTHreHIB. lMyHoXiMiqHi 

BnacnrnoCTI 6iJIKiB, nonicaxapv1,niB, HYKJieIH0BHX KHCJl0T. LJ:eTepMiHaHTI1 

aHTHretttto'i crreu11cpiqHocTi . T11Myc3aJie)KHi Ta THMycHe3aJie)KHi aHTHreHH. 

EionoriqHa p0Jih CHCTeMH ricTocyMiCHOCTi. Ponh M0JieKyJI r0JI0BH0ro K0MTIJieKcy 

ricTocyMicttocTi B rrpe,ncTaBJieHHi aHTHreHiB. feHH i rrpo,nyKTI1 MHC KJiaciB I, II i 

III . Ey;:i:oBa MoneKyn MHC 1 Ta 2 Knacy. <DyttKui'i MoJieKyn MHC 1 Ta 2 KJiaciB. 

Oco6n11BOCTi CTPYKTYPH Ta po3rri3HaBaHH.SI eH,noreHHHX Ta eK3oreHHI1X aHTHreHiB. 

OcttoBHi eTarr11 rrpouec11Hry i rrpe3eHTaUiI eH;:i:oreHHHX Ta eK3oreHHI1X aHTHreHiB, 

I1IJI.S1XI1 6iocHHTe3y MHC I i II -ro Knacy. MoneKyJI.S1pHi MexaHi3MI1 aKTHBaUiI 

niMq:>OUHTiB. AHTI1reHp03IIi3Ha10qi peuerrTopHi K0MIIJieKCI1 T - i B - niMq:>OUHTiB. 

Crroco611 po3rri3HaHH5I aHTHreHy crreu11cpiqHI1MI1 peu,errTopaMH B- i T -niM<pOUHTiB, 

cTpyKTypHi BiJJ:MiHHocTi opr aHi3au,iI aKTHBHor o ueHTpy TKP i BKP. Ponh 

po3q11HHI1X cpaKTopiB, rrpo,nyKOBaHI1X iMyHoperyn .SITOpHI1MI1 KJiiTI1HaM I1. IJ,I1TOKi HI1: 

rrponyueHTH, peuerrTop11, MexaHi3M ni"i, 6ionoriqHa ponh. AHTHTina: CTPYKTypa i 

cpyHKUii". MoneKyn.S1pHa cTpyKTypa aHTHTin : nerKi i Ba)KKi naHu10r11, Bapia6en1>Hi Ta 
cTa6iJihHi ;:i:in5IHKI1, ,nicynncpi,nHi 3B'5I3Kl1, I1IapHipHa o6nacTh, ,noMeHH, Fab, F(ab)2 i 
Fc-cpparMeHTH, ByrneueBi MoneKyn 11. OpraHi3au,i.SI aKTHBHoro uettTpa aHTHTin . 

AHTHTina M, G, A, D, E i30T11rriB: CTPYKTypa Ta cpyHKUi"i. LJ:11HaMiKa YTBopeHH.SI 
aHTI1Tin rrpI1 rrepBI1HHiH i BTOpI1HHiH iMyHHiH BiJJ:IIOBi;:i:i . 3B'5I3yBaHH5I aHTHreHiB 3 

aHTI1TinaMI1. 3HaqeHH.SI KOMIIJieMeHTapHOCTi napaTorra i erriTorra. AcpiHHiCTh. 

ABiJJ:HiCTh. MeTOJJ:I1 BI1.SIBJieHH5l aHTHreHiB Ta aHTHTin . 11po5IBI1 iMyHiTeTy: 

rrpoTHiHcpeKUiHHHH, rrpoT11rryxn11HHI1H, TpaHcrrnaHTaumHHH iMyHiTeT. 

Oco6nI1BOCTi cpopMyBaHH.SI iMyHHO'i Bi;:i:rroBi;:i:i rrpI1 6aKTepianhHI1X, BipycHHX Ta 

rrapa3I1TapHI1X impeKUi.SIX, rrpoTeKTI1BHa ponh aHTI1T1JI i ecpeKTOpHI1X niMq:>OUI1TiB B 



3aXI1CTi Bi,n iH<peKu:iii. 3aXI1CT opraHi3MY Bi,n rryxrrHH, pom, rrpHpo,nHHX Ta 

a)laITTHBHHX MexaHi3MiB K0HTpomo aHTHreHHoro roMe0CTa3y. TpaHcmrnHTauittHHH 

iMyHiTeT. illmIXI1 rro,norraHH5l TKaHHHHoi· HecyMiCHOCTi ,nottop-peuymieHT. 

IMyHorraTorroriJ:.IHi peaKu:i"i Ta "ix pOJib B p03BI1TKY 3aXBOplOBaHb JilO)lI1HI1: peaKui"i 

rirrepqyTJIHBOCTi, aBTOiMyHHi XBOpofoI, iMyHo,neqiiUHTI1. IMyHo,niarHOCTl1Ka. 

IMyHoTeparri5l. BaKUI1HI1 i cI1poBaTKI1. 
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VII. MIKPOEIOJIOrrn 

Tipe,nMeT Ta 3aB,naHH5l MiKpo6ionori"i. Micu:e i 3HaqeHH5l MiKpo6ionori"i B 
CHCTeMi 6ionoriqHI1X HayK .. TioJIO)KeHH5l MiKpoopraHi3MiB B CI1CTeMi )KI1BI1X icTOT. 

BI13HaqeHH5l IlOH5ITb TaKCOHOMl5l, TaKCOH, CI1CTeMaTI1Ka, HOMeHKJiaTypa, 

i,neHTI1q>iKaUi5I, BI1.D:, pi.n, lllTaM. Tio,niJI MiKpoopraHi3MiB Ha s11mi Ta HJ,I)Kqj Protista. 
JI:oMeHH Bacteria Ta Archaea. 

XiMiL£HI111 CKJia,n Ta 6y,noBa 6aKTepiaJibH0°i KJiiTHHH. Oco6JIHBOCTi xiMiqHoro 

CKJia,ny KJiiTHH eyKapioT Ta rrpoKapioT. Ey,noBa 6aKTepianbHOl KJiiTHHI1: KJiiTHHHi 
CT1HKI1, rpaMHeraTHBHl rpaMII03I1TI1BHi 6aKTepi"i, rrpHHU:HII cpap6yBaHH5l 
rrperrapaTiB 3a rpaMOM, 6y,noBa IIJia3MaTI1qHOl MeM6paHI1 (TIM), 6y,noBa 

BHyTpiIIIHbOIIJia3MaTI1qHI1X MeM6paH (BTIM), pI160COMI1 rrpoKapioTiB, reHeTI1qHI1H 

arrapaT rrpoKapioTiB, BKJilQqeHH5l, .[l:)K1YTHKI1, aKciaJibHa HHTKa, mm, q>iM6pi"i, 

a,nre3I1HI1, rJiiKOKaJiiKc, Karrcyn11, eH,nocrropH, lHIIIl cpopMI1 CIIOKOlO . . . 
MtKpoopram3MIB. 

MeTa6oni3M rrpoKapioT. BH3HaqeHH5l Ta CKJia,noBi qacTHHH MeTa6oni3MY, 
TI1III1 MeTa6orri3My, mo 3YCTpiqaeTbC5l y MiKpoopraHi3MiB, TepMiHaJibHi aKu:errTOpI1 

erreKTpoHiB. 3araJibHa cxeMa KaTa6oni3MY aepo6H11x xeMoopraHOTpocpiB: r rr iKoni3, 

OKHCHeHH5l nipysaTy, U:11KJI Kpe6ca, .n11xanhHI111 11attu:10r. 3aranhHa cxeMa 
KaTa6orri3MY aepo6Hl1X xeMOJiiTOTpocpis: HeopraHi4Hi .[l:OHOp11 eneKTpoHiB, 
oco6JIHBOCTi 6y .[l:OBI1 .[l:I1XaJibH0['0 JiaHu10ra Ta OTpI1MaHH5l ettepri"i, 3BOpOTHe 
nepeHeceHH5l erreKTpOHiB. Tipe,ncTaBHI1KI1 aepo6HHX xeMOJiiTOTpocpiB: BO,nHeBi 
6aKTepi"i, HiTpHq>iKaTopH, aepo6Hi 6aKTepi"i, mo OKHCHlOlOTb cyrr1,cpi.n. MeTa6oni3M 

q>OTOTpOq>HHX 6aKTepiii: rrirMeHTI1, 6y,noBa q>OTOCI1HTeT11qHoro arrapaTy, 
OKCI11eHHI1H Ta aHOKCHreHHI111 q>OTOCI1HTe3H, eK30reHHi .[l:OHOpH erreKTpOHiB. 
3araJibHi cxeMH OKCHreHHoro i aHOKCHreHHO['O q>OTOCI1HTe3iB. Tipe,ncTaBHI1KI1 
q>OTOTpOq>HHX npoKapioTiB. Attaepo611, po3no,nin 6aKTepi:i1: 3a IX CTaBJieHH5IM ,no 
KHCHlO. TpH TI1TII1 attaepo6HI1X npou:eciB: 6po,niHH5l, attaepo6He .[l:I1XaHH5l, 



MeTaHoreHe3. MoJIOt.JHOKHCJie Ta CIIHpT0Be 6po,uiHH51. HiTpaTHe ,UHXaHH51. 

)leHiTpttcpiKaUi5I. CynhcpaTHe .uttxaHH5I. 3ani3He Ta MapraHueBe mixaHH5I. 
ByrneueBe .rurxaHH5I. MeTaHoreHe3. 

KynhTHByBaHH51 Ta picT rrpoKapioT. IToTpe6H MiKpoopraHi3MiB B II0)KHBHHX 

pel.loBI-·rnax. HaKon11.1.JyBaJ1bHa TH 9HCTa KYJibTYPH MiKpoopraHi3MiB. Po3MHO)KeHH5I 

MiKpoopraHi3MiB 6iHapHI1M no,niJIOM, 6pyHhKyBaHH5IM. KonoHi'i, 6iorrnisKa, 

rrepio,UMt.JHe Ta 6e3rrepepsHe KYJ1bTI1ByBaHH5I, cpa3I1 pocTy MiKpoopraHi3MiB. B JIHB 

pH, TeMrrepaTypH, Kl1CH10, coneii: Ha picT MiKpoopraHi3MiB. O6Me)KeHH51 pocTy 

MiKpoopratti3MiB: CTepttni3au:i51, rracTepi3aU:i51, ,ue3iH<peKU:i51. Cnoco6H cTepttni3au:i1. 
f etteTHKa 6aKTepiii:. Opratti3aU:i51 retteTHl.JHoro arrapaTy 6aKTepiii:. 

MiHJIHBiCTh 6aKTepiii:. MyTau:i'i. feHeTHt.JHi peKOM6ittau:i'i (KOH'10rau:i5!, 

TpaHC.UYKU:i51, TpaHCq_)OpMaU:i51). ITo3aXpOMOCOMHi reHeTUCIHi CHCTeMH. ITJia3Mi,Ul1. 
MiKpoopratti3MH B rrp11po,ui. Eioccpepa Ta po3II0BC10.U)KeHH51 MiKpoopratti3MiB 

Konoo6ir pet.J0BHH y rrpttponi i ponh MiKpoopratti3MiB y u:11x npou:ecax. Ponb 
6aKTepiii: y B0,UHHX eK0CHCTeMaX. CTpyKTypa rinpoccpepH. TeMrrepaTypHi wap11 y 
Bo,uoii:Max. OniroTpotj:rni , Me3oTpocpHi, esTpOq:>Hi, n11.cTpotj:>Hi BO,UOHMH. CaHiTapHo­
ririettil.JHHH K0HTp0Jih 3a CTaH0M B0,Ul1. 3HaqeHH5I MiKpoopraHi3MiB y q:>OpMyBaHHi i 
pyii:HyBaHHi ryMyca. <f>iTonaToreHHi 6aKTepi'i. MiKpoopraHi3MI1 p113octj:>ep11. 

CttM6io3H 6aKTepiii: Ta pocJ1HH. Eynh6ot.JKoBi 6aKTepi'i. MiKpocpnopa rroBiTp5I . 

HopMaJibHa MiKpocpnopa 1110,n:11.HH.. 2J:11.c6aKTepio3H. 
ITaToreHHiCTh MiKpoopraHi3MiB. BnaCTHBOCTi rraToreHHHX MiKpoopraHi3MiB. 

ITOH51TT51 rraToreHHOCTi, BipyneHTHOCTi. O6niraTHHH Ta cpaKyJihTaTHBHHH 

rrapa3I1Tl1.3M. ITo3aKninrnHi Ta KJiiTHHHi rrapa3I1TH. 3Hat.JeHH51 

BHyTpiIIIHhOKJiiTHHHOro rrapa3HTyBaHH51 ,UJ151 MiKpo6iB. ,n:)Kepena ittcpeKu:ii' Ta 

crroco6H 3apa)KeHH51 JilO.UHHM. IttcpeKu:iii:HHH rrpou:ec. CTa,ui'i po3BHTKY 
iHcpeKu:iii:Horo rrpou:ecy. <f>aKTOpH rraToreHHOCTi MiKpoopraHi3MiB. MiKpo6Hi 
a,ure3HHH. <f>aKTOpH iHBa3i'i. <f>aKTOpI1 rraToreHHOCTi 3 aHTHq:>arou:HTapHOlO 
cpyHKU:iE:10. TOKCHHI1 6aKTepiii:. feHeTHqHHH K0HTp0Jih naToreHH0CTI Ta 

BipyneHTHOCTi 6aKTepiii:. 
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VIII. <1>13IOJIOrrn JIIO,l]JIHH I TBAPHH 

36y,nJII1BiCTI> i 36y_n)KeHH5I. A,n:eKBaTHi i Hea,neKBaTHi rro,npa3Hl1Kl1. Tiopir 

rro,npa3HeHH5I. ryMopam>Hl1H i HepBOBHH MexaHi3Ml1 peryJI5IUi'i. I1omITT5I rrpo 

petjmeKc i peq)JieKToptty .nyry. 

OcHOBHi q:>yHKUi'i KpoBi. I1Jia3Ma KpOBi, i"i CKJia,n i BJiaCTI1BOCTi. Ep11TpOUI1TI1, 

'iXH5I xapaKTepI1CTI1Ka. rpyrr11 KpoBi, rrirMeHTI1 KpoBi, reMOrJio6iH. JleHKOUI1Tl1, 'ixm1 

6y,noBa, KJiacmpiKaUi5I. lMyHiTeT, ti:oro Teopi'i Ta MexaHi3Ml1. TpoM6ou11T11. Tipouec 
. . 

3Cl,[(aHH5I KpOBI. 

Mopq:>oJiorit.JHi Ta q:>yHKUiottaJihHi oco6JI11BocTi cepueBoro M'5I3a. Po6oTa 

KJiarraHH0f0 arrapaTy. TipoBi.ntta Cl1CTeMa i aBTOMaTi.51 cepu5I . EJieKTPlft.JHa 

aKTI1BHiCTb cepu.51. PeryJI5IUi.51 po60TI1 cepu5I. reMO):(l1HaMiKa. OcttOBHi 

reMO,[(l1HaMilfHi II0Ka3HlfKI1 Ta 3B'5I30K Mi)K Hl1Ml1. PeryJI5IUi5I KpOBoo6iry. 

,[(HxaJihHi M' 5I3lf. MexaHi3M B):(HXY i Blf):(HXy. JiereHeBa BeHTlfJI5IUi5I. 

ra3o06MiH y nereH5IX. CKJia,n B,[J:HXyBaHoro, Blf,[J:HXyBaHoro i aJibBe0JI5IpHoro 

IIOBiTp5I. TpaHcrropT ra3iB KpoB'J:O. ,[(HXaJihHlfH ueHTp. 

TpaBJieHH5I B rrrnyttKy. HepBoBo-ryMopanhHi MexaHI3MH peryJI5IU11 

llIJIYHKOBO'i ceKpeIJ,i'i. CKJia,n, BJiaCTI1BOCTi Ta 3Hat.JeHH5I ceKpeTy rri.nrrrnyHKOBO'i 

3aJI03H Ta rret.JiHKH. rirroTaJiaMit.JHi ueHTpH roJio,ny i HacwIeHH5I. 

TiepBHHHa i BT0pI1HHa ceqa, OcMoperyJI5ITOpHa q:>YHKIJ,i51 HHp0K. HepBOBa Ta 

ryMopaJihHa peryJI5IUI5I ceqoyTBopeHH5I. 

3araJibHa xapaKTepHCTHKa 3aJI03 BHyTpirnHho·i ceKpeun . EBomoui5I 

eH,[(OKpHHHO'i ClfCTeMlf. ropMOHlf, °iXHi BJiaCTI1BOCTi 

MeM6patttt11ti: rroTettuiaJI cnoKolO (MTIC). PiBHOBa)Ktti eJieKTpoxiMiqHi 

noTettuiaJI11. · TioTettuian .ni'i (TI,[() Ta HOHHHM MexaHi3M i1oro reHepauii'. ct>yttKui'i 
HOHHlfX KaHaJiiB. 

CTpyKTypa i cpyttKIJ:i'i M'5I3iB. 36y)],JII1BiCTh i 36y_n)KeHH51 M'5I30Boro B0JI0KHa. 

THIIlf CKOpOt.JeHb M '513iB. MoJieKyJI5IpHHH MexaHi3M M' 5I30B0f0 CKOpoqeHH51. 

KJiaCHq:>iKaIJ,i51 Heti:poHiB 3a 6y,n0B010 i cpyHKIJ,i5IMH. CTpyKTypa Ta cpyHKUi'i 

Cl1HarrciB. PecpJieKTOpHa ,ni5IJihHiCTb HepBOBO'i ClfCTeMI1. Bi,n,niJilf HepBOBO'i Cl1CTeMlf. 

EneKTplfqHa aKTlfBHiCTh M03Ky. 

Knac11cpiKaIJ,i51 peIJ,errTopiB I1oH51TT5I rrpo peuenTopHHH i reHepaTopHHH 

IIOTem_i:iaJI11. I1pHHIJ,lfTII1 Ko,n:yBaHH51 iHq:>OpMaIJ,i'i B pi3HlfX aHaJii3aTopax. ct>opMH 

rrp11cTocyBaJibHO'i ,ni5IJihHOCTi. Ee3yMOBHi peq:>JieKClf Ta iHCTlfHKTlf. MoTHBaUiHHO­

eMouittHi acrreKTlf TIOBe,niHKlf. lH,nl1Bi.nyaJihHO Ha6yTi q:>OpMH IIOBe,niHKlf. I10H5ITT5I 



rrpo BHI.IJ:Y ttepBoBy ,ni5IJibHicTb (BH,[(). KorttiTHBHa ,ni5IJibHicTb Ta a6cTparyBaHH5I. 

Tiurnnori5I Ta reHenIKa BH)l 
JliTeparypa 

1. lfaH"tJeHKo r.M., U116ettKo B.O., CoKyp B.,[(. <Pi3ioJiori5I mo,n11H11 i TBap11H. -
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2. U116ettKo B .O. <l>i3ionori5I cepueBo-cy,n11HHo·i c11cTeM11. - K.: <PiTocouiouettTp, 

2002. 
3. MaKapqyK M.IO. KyueHKO T.B., <l>i3ionori5I uettTpaJibHo'i HepBoBo'i c11cTeM11: 

rri,npy'llHHK. Ktti'B: Btt,naBHI19:HH ueHTp «K11i'BCbKI1H ttauioHanbHHii 

yHiBepCHTeT « , 2011 . 
4. qaH"tJeHKO r.M. <Pi3ionori5I BHI.IJ:01 HepBOBOl ,Ui5IJlbHOCTi. - K.: J1116i,nb, 1993. 
5. MaKap9:yK M.IO., KyueHKO T.B., KpaB9:eHKO B.l.,,[(aH11noB C .A. 

ITc11xocpi3ionori5I. K11'iB: 000 «IHTepcepBic», 2011. 
6. MaKapqyK M.IO., U116eHKO B.O, ITaci9:HH9:eHKO O.M., furrn:eHKO T.IT. 

OcHOBHi IT0H5ITT5I i BI13Ha9:eHH5I 3 Kypcy cpi3ionori'i mo,UI1HI1 I TBapHH 

Y Kpa'iHCbKHii q>iTocouionori9:HI1H uettTp, 2003. 

IX. I(HTOJIOrrn, KJIITHHHA EIOJIOrUI, rICTOJIOrrn 

U11Tonori5I Ta KniTHHHa 6ionori5I MeTo,n:11 ,nocni,n)KeHH5I B UHTonori'i, ricTonori'i 
Ta KJliTHHHiii 6ionori'i. MiKpOCKOITi9:Hi MeT0,UI1. ficTOXiMi9:Hi, iMyHO-UI1TOXiMi'9:Hi 

MeTo,n:11, UHTocpnyopoMeTpi5I, aBTopa,niorpacpi5I. KynhTypa in vitro. 

CTpyKTypHo-cpyHKUiOHaJlbHa opratti3aui5I KJliTHHI1. fianOITJla3Ma 

MopcpocpyHKUiOHaJibHa xapaKTepI1CTI1Ka. ITna3MaTI1'9:Ha MeM6paHa - xiMi'tJHa i 

M0JieKyn5IpHa opraHi3aUi5I. PeuerrTOpHi cpyHKUi'i, Mi)KKJliTHHHi K0HTaKTI1, lXHi TI1ITI1 

Ta cpyHKUiOHaJibHe 3Ha"tJeHH5I CrreuiaJii3oBaHi MeM6paHHi YTBopeHH5I. 

Ett,norrna3MaTI1'9:Ha ciTKa. Pi3HOBI1,UI1, cpyHKUi'i, cpepMeHTaTHBHHH cKna,n. 

ArrapaT fonb,U)Ki. XiMi9:HI1H cKna,n MeM6paH, 6y,noBa, noKaJii3aUi5I, cpyHKUi'i. 

J1i30COMI1. KnacttcpiKaUi5I, BJlaCTI1BOCTi ni30COMHI1X MeM6paH Ta cpepMeHTiB. 

Mexatti3M ayTocpari'i. ITepoKc11coMtt. 

MiToxoH,npi'i. Ey,noBa. Opratti3aUi5I 30BHiWHboi· Ta BHyTpiwHbo'i MeM6patt11. 
lllmrx11 3,no6yTT5I ettepri'i KJ1iTI1HaMv1. ,[(HK MiToxoH,npii1. ITnacTH,UH. OpraHi3aui5I 

xnoporrnacTa. CBiTJIOBi Ta TeMHOBi peaKuii' q>OTOCI1HTe3y. firroTe3I1 aBT0H0MH0ro 

IT0X0,U)KeHH5I MiTOXOH,Upiti Ta xnoporrnacTiB. 

U11TOCKeneT. MiKpocpinaMeHTH, MiKpoTpy6o9:Ktt, rrpoMi)KHi cpinaMeHTH -
X1Ml9:HI1H CKJia,U, 6y,noBa Ta JlOKaJii3aUi5I. Ponb y MexaHJ3MaX pyxy, 

cpopMOYTBopeHHi KJiiTHH Ta BHyTpiIIIHbOKJliTHHHHX CTPYKTyp. 

KJiiTHHHi BKJII-09:eHH5I - KJiaCttq>iKaUi5I, J10KaJii3aUi5I, xiMi9:HI1H CKJia,U Ta 

cpyHKUiOHaJibHe 3Ha9:eHH5I. 

51,npo. IToBepxHeBttii arrapaT 5!,Upa. Opratti3aui5I 5!,UepHttx MeM6paH, rrop0B11x 

KOMITJieKCiB, HYKJieOUHTOTIJla3MaTI19:HI1H TpattcnopT. XpoMaTHH ynbTpa­

CTPYKTypa, piBHi opratti3aui·i. Ey,noBa i cpyHKUiottaJibHe 3Ha"tJeHH5I xpoMocoM 



MeTacpa3HHX, IIOJiiTeHHHX, THIIY n aMTTOBHX mi TOK. Y 5IBJieHH51 rrpo KapiOTHII . 

5I)lepue. CTpyKTypa 5I)lepu51, °ii 3B' 5130K i3 q>yHKUiOHam,HOlO aKTHBHiCTlO. 

)KHTTE:BHH UHKn KniTHHH. MiT03 - MOpcpon orit.JHi 3MiHH y KniTHHi, MexaHi3MH 

pyxy xpoMOCOM rri,u qac MiT03Y, UHTOKiHe3. Peryn51Ui51 MiTo3y. 

,[I:Hcpepettui10BaHH51 KniTHH. 

Kninrntti Mexatti3MH po3BHTKy. OBorette3. CrrepMaTorette3. CTaTeBi KJiiTHHH. 

3arrrri,utteHH5I. ToTHIIOTeHTtticTb KJiiTHH pattttix 3apo,uKiB. EnacTyna. facTpyn51Ui51 ii 
YTBopeHH5I TpbOXIIIapoBoro 3apo,uKa. Y 51BneHH5I rrpo reHeTWIHO 3arrporpaM0BaHy 

cMepTI> KniTHHH. ,UeTepMiHaUi51, iH.UYKUi51 i KOMrreTettui5I. CToB6ypoBi KniTHHH. 

Oco6JIHBOCTi 6y,uoBH poCJIHHHOl KnITHHH, 11 rropIBH5IHH5I 3 6y,uoBOIO 

TBapHHHOl KmTHHH. 
3araJihHa ricTonori51. TIOH5ITT5I rrpo TKaHHHy. EBOJIIOUi5I Ta ricToreHe3 

TKaHHHH. <l>yHKUiOHaJibHa Ta MopcporetteTtt1-IHa KJiac11cpiKal(i5I TKaHHH. PereHepaui51. 

KoMIIOHeHTH TKaHHH. 

ErriTen iaJibHi TKaHHHH. KnacHcpiKaUi51, oco6JIHBOCTi 6y,uoBH Ta cpy ttKu,i iL 

Knac11cpiKaUi5I i 6y,uoBa 3ano3. XiMit.Jtti Ta Mopcponori--rtti oco6mrnocTi ceKpeu,i·i. 

TKaHHHH BHyTpiIIIHbOfO cepe,u0BHll.(a. 3araJibHa xapaKTepHCTHKa, 

Knac11cpiKau,i51. ,U)Kepena po3BHTKY Ta perettepau,i"i. KpoB i niMcpa. <l>yHKu,ii". 
<DopMetti eneMeHTH Ta rrna3Ma KpoBi . U11.Tocpi3ionori5I KniTHH KpoBi. feMonoe3. 

BnacHe CIIOJIYt.JHi TKaHHHH. TipHHU:HIIH KJiac11cpiKau,i"i. TiyxKa BOJIOKHHCTa 

crrony--rtta TKaHHHa - KJi iTHHHHH CKJia)l. MaKpocpari--rtta CHCTeMa opraHi3My. 

Mi)KKJiiTHHHa pe-I0BHHa crrony--rtto"i TKaHHHH. KonareHOBi' enacTH-IHi B0JI0KHa -

cpyttKUi5I, xiMi-IHHH CKJia,U, 6y,uoBa. IlI,iJihHa B0JI0KHHCTa crrony--rtta TKaHHHa - BH,UH, 

CTPYKTyptti ii <pyHKU:iOHaJibHi oco6JIHBOCTi, Crrony--rtti TKaHHHH 3j crreuiaJibHHMH 

BJiaCTHBOCT5IMH - peTHKYJI5IpHa, )l(HpOBa, mrMeHTHa Ta CJIH30Ba. 

CKeJieTHi TKaHHHH. Xp5IIIJ:OBi i KiCTKOBi TKaHHHH - BH)lH, JIOKaJii3aUi5I, 

cpyttKUiOHaJibHO-MOpcponori--rtti oco6JIHBOCTi Po3BHTOK, picT, perettepaui5I. 
M ' 5I30Bi TKaHHHH. Knac11cpiKaU:i5I , po3BHT0K i perettepaui5I. HerrocMyroBaHi 

Mi 0U:HTH: CTPYKTyptto-cpyttKUi 0HaJibHa xapaKTepHCTHKa. Tiorrepe-IHO-II0CMyroBaHe 
M'5130Be BOJIOKHO. CKeJieTHHM M ' 513 51K opraH. ficTocpi3ionori51 M'5130B0f0 

CKopot.JeHH51. TiocMyroBaHa cepu,eBa M ' 5130Ba TKaHHHa. XapaKTepHCTHKa 
. . . 

Kap,UIOMIOU:HTIB. 

HepBOBa TKaHHHa. Mopcpo- cpyHKU,iOHaJihHa KJiac11cpiKal(i5I HettpoHiB. 

HeHpoceKpeui5I. Hen:porni5I, tten:pornianntti B3aE:MOBi,uttoIIIeHH5I. HepBoBi B0JI0KHa 
- MienittoBi Ta 6e3MieniHoBi . ficTocpi3ionori5I ttepB0BHX 3aKitt--rettb. C11ttarrc11, "ixtt5I 

KJiacttcpiKaUi5I. PecprreKTOpHa ,uyra - tteiipoHHHH CKJia)l, BH)lH, cpyHKUiottyBaHH5I. 

KynnTypa in vitro pocJIHHHHX i TBapHHHHX Kninrn i TKaHHH. OcttOBHi 

rrpHHU:HIIH KYJihTHByBaHH5I pi3HHX THIIiB KJiiTHH. KniTHtttti KYJihTYPH pocJIHHHHX 
TKaHHH. TipHHUHIIH i MeT0)lH o,uep)KaHH51 TpattcreHHHX poCJIHH. Arpo6aKTepiaJibHa 

TpaHccpopMaUi5I pocJIHH. MeTO)lH cpi3H'-IH01 TpattccpopMau,i"i i30JibOBaHHX 
p0CJIHHHHX KJiiTHH. CoMaTH-IHa ri6pH,UH3au,i5I p0CJIHH. O,uep)KaHH5I TpattcreHHHX 

pOCJIHH 13 rocrro,uapCbKO-KOpHCHHMH 03HaKaMH. TipHHU,HIIH KYJibTHByBaHH5I 



TBapHHHHX KJiiTHH. KJi iTHHHi JJ iHi°i. MeTO,D,11 3JI11TT5[ i ri6pH,D,H3au,i·i TBapHHH11X 
KJilTMH . KnoHyBaHH5I TBapl1HHl1X opraH13MiB. MO)KJIMBOCTi i nepcrreKTMBM 

o,uep)KaHH5I I B11K0p11CTaHH5I TpaHcreHHHX TBapHH 
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