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MPOTPAMA CIIBBECIIH 3 BIOJIOTTi
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1. 3arajapHi MOJIOKEHHS

[Iporpama cmiBOecimum 3 Oiomorii ana Bceryny g0 I[IBH3  «Meauko-
[Tpuponanunii YHIBepcUTET» IS 3400yTTS BHUIIOI OCBITH OXOILIIOE BC1 PO3JLIN
MIKIIBHOI MporpaMu Ta po3poOjeHa Ha OCHOBI UYMHHHMX Mporpam st
3araJbHOOCBITHIX HaByanbHUX 3aknaniB: biomoris, 7-11 kimacu (Kuis : IlepyH,
2005) Ta bionoris, 10—11 knacu (Tepnonins, Manapisenp, 2011).

CmiBOeciia MPOBOAUTHCS 3 METOK MEpPEBIPKM 3HAHb, YMIHb Ta HaBHYOK
BCTYITHUKA 3 X1MIi, 1[0 € JOCTaTHIMHU JIs 3J00YTTS BUILOI OCBITH Ta HAJa€ MPaBO
BCTYIHUKY MPOXOAUTH KOHKYpCHUHU BiAOip BiamoBimHo a0 IlpaBun mpuiiomy Ha
HaB4YaHHA 11 3100yTTs Bumioi oceitu 'y [IBH3 «Meauko-IIpupogunuanii
VYuiBepcurer» y 2026 porii.

2. 3micT mporpamMu cniBoeciam 3 MaTeMaTUKHU
Tema 1. BCTYVYIL

OcHOBHI 03HaKH >XMBOro. PiBHI opranizaiii >KUTTS: MOJEKYJISPHUM, KIITUHHUM,
OpraHi3MOBHM, MONYJISALIMHO-BUIOBUNA, EKOCUCTEMHUH, OlochepHUid.

Tema 2. MOJIEKYJSIPHUM PIBEHb OPTAHI3ALILL ) KUTTA

2.1. EneMeHTHUH CKJIaJ OpraHi3MiB.

Krnacugikanig XiMIYHUX €JIEMEHTIB 3a iXHIM BMICTOM B OpraHizmax
(MaKpoOeleMeHTH, B TOMY YHCIII OpTraHOTeHHI €JIEMEHTH, MIKPOECIIEMEHTH).
Hacnigku HegocTaTHbOro a00 HaTUIIKOBOTO HA/IXOIKEHHS B OPTaHi3M JIOJUHU
ximigamux enemenTiB (I, F, Fe, Ca, K) Ta cmocobu ycynenss ix Hecraui. Engemiuni
XBOpPOOH.

2.2. Heoprasiydi COJIVKHU B OpradizmMax.

Ponw Bogu, coseit Ta iHIIMX HEOPTaHIYHUX CIOJIYK B opraHi3Mmi. ['iapodinpHi
crionryku. ['iipodoOH1 criomyKwu.



2.3. Opradiydi CIOJYKHA B OPraHi3Max.

BbynoBa, BnacTuBOCTI 1 PyHKIIT OpraniyHux cnoiyk. [loHaTTst mpo GionoaiMepu Ta
ixHi MoHoMmepu. ByrmeBoam: MoOHOcCaxapuau, OJIrocaxapuad, MOJIICAXapUIH.
OcoOnuBocTi OyIOBH, OCHOBHI BIACTUBOCTI Ta (DYHKIII B OpraHizMax >XMBUX
ictor. Jlimian OcoOauBocti OyAOBH, OCHOBHI BIACTHUBOCTI Ta (QYHKIII B
opra"izMax. bigku: ocoO0nauBOCTI OymoBH. AMIHOKHCIOTH, TENTHIA Ta
nojinentuad. PiBHI CTpykTypHOi opranizamii OuikiB. BmactuBocTi OUIKIB.
Henarypartisi, peHatypaitis, AecTpyKiis OutkiB. DyHKIT OUIKIB Y )KUBUX ICTOTaX.
®depmeHTH, X Oy/10Ba, BIACTUBOCTI Ta 3aCTOCYBAHHS Y TOCTIOJAPCHKIN JiSIILHOCTI
moaunu. Hyxneinosi kucinotu. bynoBa, nykneorumu. bynoBa, BiacTUBOCTI Ta
dbynkuii JTHK, npunnun komruiementapHocTi. [lorstrs mpo ren. PHK Ta ixHi
Tunu. AT®, MOHATTS PO MAKPOEPTIUHUMN 3B’ I30K.

bionoriyno  akTWBHI  pe4yOBMHM  (BITaMiHHM, TOPMOHH, HEHPOrOPMOHHU,
(biTOropMOHH, anKaaoinu, GITOHUUIN), IX O10J0r1YHA POIb.

Tema 3. KIITUHHUM PIBEHb OPT AHI3ZAIIIL )KUTTSI

3.1. Opranizamig xaitud. [oxin kaituda. OOMIH PEYOBHH Ta IIEPETBOPEHHS €HEPrii.

OCHOBHI MOJIOKEHHS Cy4aCHOI KIITHHHOT TEOpii.

MeMOpanu, ixHS CTPYKTypa, BJIACTHBOCTI Ta OCHOBHI ¢yHKIii. [lmazmarmuna
MeMOpaHa. TpaHCTIOPT PEUOBUH Yepe3 MEMOPAHHU.

HanmemOpanni komruiekcu (KJIITHHHA CTiHKA, TiiKokaiikc). [limmemOpanHi
KOMIUIEKCH (MIKPOHHMTKHU, MIKpOTpyOoukH). I{uTockener, oro QyHkIii.
[MuTomna3ma Ta ii KoMnoHeHTU. OpraHenmu.

OnHomeMOpaHHI OpraHeiIu: €HJoIIa3MaTUYHa CiTKa, armapat [ oyibaki, JIi30COMH,
BakyoJi. J[BoMeMOpaHHI oOpraHen: MITOXOHJAPIi, IUIACTUAM Ta iX THUIHU
(ocobnuBOCTI iXHBOI OynoBM 1 (¢yHKIINA). B3aeMHI mepeTBOpeHHs IIACTUL.
ABTOHOMISI MITOXOHJIpIM Ta XJIOPOIUIACTIB Y KIITHHI. [HIII Opranenu: pubocomu,
noJipuOOCOMU, KIIITUHUNA LEHTP, OpraHenu pyxy. KiliTHHHI BKIIOYEHHS.

bynoBa Ta pyHkii aapa. XpoMocoMu, 0COOIUBOCTI OyIOBH Ta XIMIYHOT'O CKJIALy.
['oMosoriuai XpoMocoOMHU. AyTOCOMH Ta CTAaTE€BI XPOMOCOMH (TE€TEPOXPOMOCOMHU).
Kapiotun. Xpomocomuawnii Habip siapa (TaruioiqHui, TUILTIOTTHIH, MTOTITUIOiTHUH).
Tunm opranizanii KJIITUH (TPOKAPIOTUYHUHN Ta €yKap1OTUIHU).

OcobOnuBocTi  opraHizamii  KIITHH  TpokapioTiB.  OcoOnuBocti  Oym0BU
noBepxHeBoro anapary. Hykneoin npokapioris. [1nazminu. Pubocomu. JIKryTuku.
[Timi.

Kmitunanuit nukon. Iarepdaza. MiToTUuHMIA MO KIITUH Y €yKapioTiB, Horo ¢asu.



MeiioTnunnii oAl KAITHH, Horo ¢asu. KoH'toraiiss roMoJIOriYHUX XPOMOCOM.
Kpocunrosep.

OOMiH pedoBuH (Merabomizm). [lmacTuunmii (acUMUIALS) Ta EHEPreTUYHUUN
(rucmMmusanist)  oOmiH.  Jlkepenma  eHeprii  ans  Oprasi3MiB.  ABTOTpO(HI
(oroTrpodHi, xemoTpodHi) 1 TeTepoTpOodHI OpraHi3Mu.

Etanmu meperBopeHHs eHeprii B OpraHi3mi: MIATOTOBYMM, aHaepOoOHUU
(Oe3kucHEeBHI) Ta aepoOHUH (KHCHEBHI). AepoOHe Ta aHaepoOHE TUXaHHS.
biocuHTe3 OUIKIB Ta #oro eramu. ['eHeTHYHHM Kox 1 Horo BiacTUBOCTI. KomoH,
AHTUKOJOH, CTapT-KOJOH, CTOM-KOMOHU. TpaHckpunilis. ['enu (CTpyKTypHi 1
perynaropHi). Ex3onu, iHTpoHH. TpaHcmsuis. Peakimii MaTpu4HOTO CHHTE3Y
(perutikaris, TPaHCKPHIIIIIS, TPAHCIISALIISA).

®ortocunTe3. OCHOBHI MPOIIECH, 1110 BiIOYBAIOTHCS Y CBITJIOBINA Ta TEMHOBIN (a3ax
¢orocunTezy. CymapHe piBHSAHHS Mpolecy GOTOCUHTE3Yy. 3HAUEHHSI (POTOCUHTE3Y.

Tema 4. HEKJIITUHHI ®OPMU KUTTA

4.1. Bipycu, IpioHH, BIpOiau

Bipycu, ix xiMiyHu#M ckiaja, OyznoBa Ta BIATBOpPEHHS. MexaHi3M NPOHUKHEHHS
BIpyCiB B OpraHi3M Ta KIITHHHM Xa3siHa. BIUIMB BipyCiB Ha OpraHi3Mm XxassiHa.
[TpodinmakTuka BipycHHX XBOp0O. Ponb BipycCiB y mpupoal Ta KHUTTI JIIOJIMHU.
[Ipionwu, Bipoigu

Tema 5. OPTAHI3MOBHUH PIBEHb OPTAHIBAII dKUTTSI

5.1. Bakrepii

3araiibHa XapakTepHCTUKa MpokapioTiB (Oakrtepii, mianoOakTepii). OcobauBocTi
OyloBM Ta TMPOIECIB IKUTTEIISUIBHOCTI MPOKApIOTIB (OKUBJIEHHSA, JUXaHHS,
PO3MHOXEHHS, CIIOPOYTBOPEHHS, IHIIUCTYBaHHS, 0OMIH CIaJIKOBOIO
iH(popmariiero). B3aeMo3B’43k1 POKapiOTIB 3 1HIIMMHU OpraHi3MaMu (MyTyalli3M,
KOMEHCaII3M, Napa3uTu3M). PI3SHOMaHITHICTh Ta pOJib MPOKAPIOTIB Yy MPUPOAL Ta
KUTTI JHOJUHU. XBOpPOOOTBOpPHI OakTepli Ta 3aXBOPIOBaHHSA, IO HUMH
BUKJIUKAIOTHCA. 3aX0u OOpOThOM 13 30yaHMKAMU Ta MpOoQiTaKkTUKa 1HGEKIIHHNIX
3aXBOPIOBAHb.

5.2. Pociiman. ByoBa 1 mpolecu >KUTTEAISIIBHOCTI poCIvH. PI3HOMAHITHICTh
POCJIHH.

3aranpHa xapakTtepuctuka mapcrsa Pocnunu. Knacudikaris pocnun. XXutrtesi
dbopMu pOCITHH.



Oco06aMBOCTI OpraHi3allii OJJHOKJIITHHHUX Ta 0araTOKJIITUHHUX POCIUH. TKaHUHU
0araToKJIITUHHUX POCJIMH (TBIpHA, MOKPUBHA, OCHOBHA, MEXaHIYHA, POBIIHA)

ixHsa OygoBa 1 QyHKIII.

Oco6auBOCTI OY10BH 1 MPOLIECIB KUTTEAISITBHOCTI HUXKUMX 1 BUILIUX POCIIHUH.
BereraTtuBHi opraHu pociivH (KOpiHb; MariH: ¢Te0JI0, TUCTOK; 3aPOIKOBHI MariH —
OpyHbKa) 1iXHsA 3OBHIIIHSA 1 BHYTpilHA OymoBa Ta ¢yHKHil. Bumgo3minu
BEreTAaTUBHUX OPTaHIB POCIIHH.

['enepaTuBHI OpraHu TMOKPUTOHACIHHUX POCIUH (KBITKA, HACIHMHA, TUII) iXHS
OynoBa 1 ¢yukii. CyuBiTTs (KUTHIIS, TPOCTUI KOJIOC, TOJIOBKA, KOIIHUK, IIUTOK,
30HTUK, CKIJIaJHUH KOJOC, BOJIOTh, CKJIAIHUN IIUTOK, CKJIAIHUN 30HTHK).
Yr1BOopeHHs HaciHHA Ta IMIoAiB. Oco0iauBOCTI OyJAOBM HACIHMHM OJIHO- Ta
JBOMOIBHUX pociauH. OpraHu po3MHOKEHHS BUILIIUX CIIOPOBUX POCIUH (CIIOPAHTIi,
ramMeTaHrii: autepu/li, apxerosii). Crnopu.

XKuBneHnHs pocnuH (MiHepajJbHE >KUBJICHHS, OBITPSHE JKUBJICHHS — (POTOCUHTE3).
HNuxanus pociuH. Tpancmipariisi.

Pyx pe4uoBHH (OpraHiyHUX 1 HEOPraHiuHUX). B3aeMO3B’ 130K OpraHiB pOCIIHH.
PosmuOXeHHs pocnuH (hopMH PO3MHOKEHHS BOJOPOCTEH, BHUIUX CIIOPOBUX Ta
HACIHHUX pociuH). BereratruBHe po3MHOXEHHS pociuH. OcoOauMBOCTI
3aIUTiTHEHHS y BUIUX CIIOPOBHX 1 MOKPUTOHACIHHUX POCIWH. 3alUjIeHHS Ta HOTO
CIOCOOH.

Pict 1 po3BuTok pociuH. JKUTTEBI NUKINA BUIIUX POCIWH (YEpryBaHHS MOKOIIHb,
criopoit, ramerodit). TpuBamicte XUTTA pociuH. [lompaznmuBicTh Ta pyxu
pociuH. Perysiiiist mporeciB KUTTEAISUIBHOCTI Y TOKPUTOHACIHHUX POCIHH.
3aranbHa XapakTepUCTHKA BIIILIIB: 3eieHl BogopocTi, bypi BomopocTi, UepBoHi
BogopocTi, /liatoMoBi BogopocTi, Moxomnosi6Hi, [Inaynononioni, XBorenoaioHi,
[Tanopotenoni6Hi, I'ononaciuui, [TokpuToHACIHHI.

Knacudikamis nokputoHaciHHMX  pociauH. Oco0nauBocTi  OyAOBHM  KJAciB
OnuononbHi. JIBogonbhi. Pogunu Kanycrsini (Xpecrousiti), TposinnoBi, boOosi,
[TacnbonoBi, AlictpoBi (Cxknagnousiti), Jluniiini, [{uOynesi, 31akoB.i.

TumnoBi TMKOPOCITI Ta KyAbTYPHI MPEACTABHUKH POJIHH.

Oco0MMBOCTI OMUPEHHS POCIUH PI3HUX TaKCOHIB. Poib pocnuH y mpupoai Ta B
KUTT1 JTIOJWHU. 3HUKAO4l BUAM POCiIMH B YKpaini. UepBona Knwura, 3enena
KHHTa, 3aIllOB1IHUKHU, 3aKa3HUKH, HAI[lOHAIbHI MTapKH.

5.3. I'pu6Ou. JInmaiHuku

3aranbHa XapakTepucTuka 1apcta ['pubu. OcoOnmBOCTI Oya0BH, MOIIMPECHHS,
Cepe/IoBUINAa ICHYBAHHS Ta TMPOILECIB KUTTEMISIBHOCTI (KUBJICHHS, IUXaHHS,



PO3MHOXKEHHSI) IIANKOBUX, LIBUIEBUX TpuOIB, APLKIKIB, IpubiB-napa3uTiB. Ponb
rpuOiB y IPUPO/L Ta KUTTI JrOAUHU. Mikopu3a.

bynoBa numaitaukis. dopma ciaHl JUIIAHHUKIB (HAKWITHI, JIUCTYBATI, KYILUCTI).
Oco0aMBOCTI KUTTENISIIBHOCT] JIMILIAWHUKIB.

Ponp numaitHuKIB y IpUPOl Ta 3HAUEHHS Y KUTTI JIIOJUHHU.

5.4. Tapuuu. bynoBa i )KUTTEMIANBHICTS TBAPUH. PI3HOMAHITHICTH TBAPUH

3aranpHa XapakTepucTuka mapcrsa TBapunu. [Ipunnunu knacudikarii TBapuH.

Oco0auBOCTI OpraHizailii OJHOKIITUHHUX Ta 0araTOKJIITHHHUX TBapWH. 3arajJbHUMN
11aH OyJI0BU OpTaHi3My TBapHH: CUMETpIs TiIa (IBOOIYHA, paaiaibHa), MTOKPUBU
TiJ1a, OMIOPHUM amapat (30BHINIHINA CKEJIET, BHYTPIIIHIN CKENET, T1IpOCKeeT),
MOPOXKHUHA TiJ1a (TIEpBUHHA, BTOPUHHA, 3MiIlIaHa), OpTraHu Ta CUCTEMH OpPTaHiB.
[TonpasznuBicTh, pyX, KUBJICHHS, TUXaHHS, BUIIJICHHS, TPAHCIIOPT PEYOBHH,
PO3MHOXKEHHSI, pICT TBapuH. Perymnsuisa GyHKIii y 6araTOKJIITUHHUX TBAPHUH.
Tunum po3BUTKY TBapHH: NPSAMHUI 1 HENPSAMUIA (3 TOBHUM 1 HETIOBHUM
nepeTBopeHHsIM). OCOoOIMBOCTI MOBEAIHKY TBAPHUH.

OnHOKIITHHHI TBapUHM. 3arajibHa xapakrtepuctuka. Oco0auBocTi Oya0BU Ta
IPOIIECiB IXHBOI KUTTEMISUIBHOCT (GKUBJICHHS, TUXaHHS, BHIUICHHS,
OCMOPETYIISAIIS, PYX, MOAPA3IUBICTh, PO3MHOKEHHS, IHIUCTYBaHHA). [IpicHOBOTHI
(ameba mpoTeid, eBrieHa 3eneHa, iHpy3opis-Tydenbka) Ta Mopchki (dhopaminidepu,
pamionsipil) OMHOKIITUHHI, IXHS POJIb Y IPUPOJI Ta KUTTI JHOAUHU. Poib
MOPCHKHUX OAHOKJIITUHHUX B YTBOPEHHI 0CaJIOBUX MOPiJ Ta SIK “KEPIBHUX
xkonainuH”. OTHOKJIIITUHHI TBAPUHU I'PYHTY Ta IXHS POJIb Y MpoIecax
rpyHTOyTBOpeHHS. CUMOI0TUYHI OHOKJIITUHHI TBAPUHU: MYTYaJIiCTH, KOMEHCAJIH,
napasuTu (Iu3eHTepiiiHa ame0a, TPUMAaHOCOMU, MASIPIMHUN 11a3MO/T1i).
3axBOpIOBaHHS JIIOJUHH Ta CBICHKUX TBAPHH, [0 BUKIUKAIOTHCS Mapa3uTUIHUMU
OJTHOKJIITUHHUMHU TBapuHaMHU. Posib OJHOKIITUHHUX TBApUH Y IPHUPOJIL TA KUTTI
JFOAVHU.

baratokmniTuHHI TBapuHU. XapakTepHi pUcH 0araToOKJIITUHHUX TBAPHUH, IXHS
BIIMIHHICTB B1J OJHOKJIITUHHHUX.

Tun ['yOku. 3aranbHa xapaktepucTuka Tuiy. OcoOauBoCTI OyJ0BH Ta MPOILECIB
KUTTEMSUTBHOCTI. Jludepeniiaris KIiTHH, 10 TKAHUHHUA TUI OpTaHi3allii.
PiznomaniTHICTh (O0AsTa, BEHEPUH KOIIHUK, Ipellbka Iryoka). Ponb y mpuposi ta
JKUTTI JIFOIAHHA.

Tun KUIIKOBONMOPOXKHUHHI, a00 >KaJiKi. 3arajibHa XapaKTepUCTHKA TUITY.
Oco6HMBOCTI OY1I0BH Ta MPOIIECIB KUTTEAISILHOCTI. [ToHATTS mipo pediiekc.



Pi3HOMaHITHICTh KMILIKOBOIIOPOKHUHHUX (ME1y3H Ta MoJiinu). Ponb
KHUIIKOBOIIOPOXHUHHUX Y IPUPOJ1 Ta )KUTTI JtouHu. KopalioBi nmosninu ta
dbopmyBaHHs KopalioBuX pu(iB. THUII IIOCKI YepBU. 3arajibHa XapaKTepUCTUKA
TuIy. PI3HOMaHITHICTb IJIOCKUX Y€pBIB: Ki1acu BiiiyacTi yepBu (Mo04HO-011a
ianapis), Cucynu (IE4iHKOBUHN Ta KOTS4YHi crucyHn), CThOXKKOBI YepBH (Ondaumii
Ta CBUHSYUH ITITT IKH, €X1HOKOK, CThOYKAK IIMPOKUIA); OCOOTMBOCTI MOIMUPEHHS,
OyZI0BU Ta MPOIIECIB KUTTEASUIBHOCTI. UKW PO3BUTKY. [IprcTocoBaHicTh
TUTOCKHUX YEPBIB JI0 Mapa3uTUIHOro croco0y xkuttd. [llkoaa, skoi mapa3uTuysi
IUTOCK1 Y€PBU 3aBAAIOTh OPraHi3MOBI1 Xa3siHa.

Tun nepBUHHOMOPOKHUHHI, a00 Kpyrii yepBu (HemaTonn). 3aranpHa
XapaKTepUCTUKa TUMY. PI3HOMaHITHICTh KPYTJUX YEPBIB Ta CEPEIOBUIIA
ICHyBaHHs. BUTbHOXKUBYY1 KPYTJIl YE€PBH, IXHS POJIb Y IPOLIECAX IPYHTOYTBOPEHHS.
Kpyrni uepBu — napa3utu pocinH, TBAPUH Ta JIOAWHU (acKapuaa, TOCTPUK,
TPUXiHENA), 3aXBOPIOBAHHS, 1[0 HUMUBUKIUKAIOThCS. IIIK1AJIMBHIA BIUIHUB
reJIbMIHTIB Ha opraHi3Mm xassiHa. [IpodinakTika 3aXBOprOBaHb, 10 BUKIUKAIOTHCS
reJIbMIHTaMH.

Tun KinsuacTti uepBu, a6o Kinpuaku. 3aranpHa XapaKTepUCTUKA THUITY.
Pi3HOMaHITHICTH KUThYACTUX YEPBIB, cepenoBuila icHyBanHs. Kiac
BbararomerunnkoBi uepBu (Hepeic, mickoxwm). Kimac ManomeTnakoBi yepBu
(moroBuii uepB’siK, TpyoouHHK). CepemoBuIlla iICHyBaHHs, CI1oci0 )KUTTs. Poib
JIOIIIOBUX YEPBIB y mpoliecax IpyHToyrBopeHHs. Knac [1’sBku (MenuyHa 1’ siBKa).
Poinb kib4acTHX 4EpBIB y MPUPOIL TA KUTTI TIOAUHU. OXOpOHA KIJTbYaCTUX
YepBiB.

Tun Momtocku, a0o M’sikyHu. 3aranbHa XapakTepUCTHKA TUITY, PI3HOMAHITHICT,
cepenoBuIla icHyBaHHs Ta crocio »kuTTs Kitacu UepeBoHor1 (CTaBKOBUK,
BUHOT'PaJHUMN cauMak), J[BocTyskoBi (0€33y0Kka, YCTpHIIi, EpIoBa CKOMKA),
['onoBoHoOr1 (KanbmapH, KapakaTUIl, BOCbMUHOTH). XapaKTepHi pucu Oy10BH,
IPOLIECIB JKUTTENISIIBHOCTI, MOMMUPEHHS. POJIb MOJIIOCKIB Y IPUPO/1 Ta KUTTI
moauau. OXOpOHA MOJTIOCKIB.

Tun UneructoHori. 3arajibHa XapakTepUCTHKA TUTTY. Pi3HOMaHITHICT
YJIGHUCTOHOTUX, CEPENOBUIIA IXHPOTO ICHYBAaHHS Ta CIIOCIO KUTTSL.

Paxomnozi6Hi. 3aranpHa XapakTepUCTHKA, OCOOIMBOCTI 30BHIIITHLOT Ta
BHYTPIIIHBOI OY/T0OBH, TIPOIECIB KUTTEMISITLHOCTI, CEPEIOBUIIA ICHYBAHHS.
Pi3HOMaHITHICTH pakonmoaIOHUX (PIYKOBI paku, KpaOu, KpeBETKH, MOKpHIII, JadHii,
IUTHI, IUKJIONH, KOPOIOin). IXHs ponb y MPUPOi Ta KUTTI MoauHu. OXOpoHa
PaKoIOII0HUX.



[TaBykononiOHi. 3aragbHa XapaKTepUCTHKA, OCOOJUBOCTI 30BHIIIHBOI Ta
BHYTPILIHBOI OyJT0OBU, IPOLIECIB KUTTEISIILHOCT1, CEPEAOBHILA ICHYBAHHS.
Pi3HOMAaHITHICTh TaBYKOMOMIOHKX (pSM MABYKH, KIIIi). IXHS pons y Ipupoi Ta
KUTT1 JIIOAUHU. [IOHATTS PO MEPEHOCHMKIB Ta TPAHCMICHMBHI 3aXBOPIOBAHHS.
Buenns €. H. [TaBnoBcbKOro mpo IpUPOIHY OCEPEIKOBAHICTh TPAHCMICHBHUX
3aXBOPIOBAHb.

Komaxwu. 3aranpHa XxapakTepucTuka, cepenoBuina icHyBanHa. OcoOIMBOCTI
30BHIIIHBOI Ta BHYTPINIHBOI OY/TOBH, TIPOIECIB KUTTEAISUTBHOCTI. THUTIA POTOBUX
anapariB. OyHKIi1 )kupoBoro Tina. [IpucTocoBaHiCTh KOMaXx /10 MOJLOTY.
Oco06MBOCTI TOBEIIHKK KoMaX. Tumu po3BUTKy. Daza jsiedku Ta ii 61omoridyHe
3Ha4eHHs. Pi3HOMaHITHICTH KoMaX. Psau komax 3 HenmoBHUM (IIpsimokpwiti, Boriri)
ta noBHUM (TBepnokpuini, ado XKyku, Jlyckokpuini, abo Merenuku,
[leperunuacrokpuii, J(Bokpuii, biioxu) neperBopeHHAM. XapaKTepUCTUKA PAIIB,
TUIOB1 IPEICTABHUKHU, POJIb Y PUPOII Ta )KUTTI JtOAUHU. CBIACHKI KOMaXH.
3acTocyBaHHs KOMax y 010JI0rTYHOMY MeTo1 60poThOu. OXOpoHA KOMAX.

Tun Xopaosi. 3aranbHa XapaKTepUCTUKA, CEPEIOBUILA ICHYBAHHS.
Pi3HOMaHITHICTH XOPIOBHX.

[TinTun besuepenni. 3aransHa xapakTepuctuka. Kinac ["onoBoxopaosi.
Oco01MBOCTI 30BHIIIHBOI T4 BHYTPIIIHBOT OYAOBH, IPOLECIB KUTTEAISIIBHOCTI
JIAHIIETHUKIB.

[TinTun XpebetHi, abo YepenHi. 3aranpHa xapaktepuctuka. Kinac Xpsiiosi puou.
Oco6HMBOCT1 OY10BH, MPOIECIB XKUTTEAISILHOCTI. PI3HOMaHITHICTD XPSIIIOBUX
pu6 (akynu 1 ckatu). Ponb y npupo/i Ta )KUTT1 JTIOAUHH.

Kiac KictkoBi pu6u. Oco6IMBOCTI 30BHIIIHBOT Ta BHYTPIIIHLO1 OY/10BH, MPOIECIB
KUTTeAsTbHOCTI. Oco0auBOCTI nmoBeaAinku pud. Hepect, TypOoTa mpo Halaakis.
Pi3HoMaHITHICTB KicTKOBUX puO: psaau Ocerpornoaioni, OceneaienoioHi,
JlococenonibHi, OxynenoaioHi, Koponononioui; miaknacu Kucremnepi ta
JIBonuiHI. XapakTepUCTUKA Ta TUIIOBI PEICTaBHUKHU. PoJib y IpUpO/l Ta KUTTI
mroaunu. [Ipomucen pud. Panionansue BuKopucTanus pubHuX pecypcis. Lltyane
po3BeaeHHs pud. OxopoHa puod.

Kiac 3emuoBosHi. 3aranbHa xapaktepuctuka. OcoO0auBoCcTi OyI0BH Ta MPOIIECiB
KUTTESUIBHOCTI y 3B’ SI3KY 3 BUXOJIOM Ha CyX0/lil. PI3HOMaHITHICTh
3eMHOBOAHUX: psiiu be3xBocTi, besnori Ta XBocrarti. Oco0IMBOCTI OpraHi3aiiii,
NPEICTaBHUKH, POJIb Y MIPUPOJII Ta KUTTI Jt0AuHU. OXOpOHa 3eMHOBOTHUX.

Kiac ITnazynu. Oco6iMBOCTI 30BHINTHLOT Ta BHYTPIIIIHLOT OY10BH, MPOIIECIB
KUTTEAIITbHOCTI. Ce30HH1 SIBUIA Y KUTTI TU1a3yHiB. [IprcTOCOBaHICTD I1a3yHIB

710 KUTTS HA CyX0/1011. PI3HOMaHITHICTb MJIa3yHIB: TyCKaTl, Yepernaxu,



KPOKOJMJIIN; OCOOJIMBOCTI OpraHi3ailii, peACTaBHUKH, POJIb Y IPUPOJI1 TA HKUTTI
monuan. OXOpoHa MIIa3yHiB.

Kiac [Itaxu. Oco6a1BOCTI 30BHIIHBOI Ta BHYTPIIIHBOI OyI0BH, MPOLIECIB
KUTTEASUIBHOCTI. [ITaxu — TennokpoBHI TBapuHU. [IpucTOCOBaHICTh NTAXIB 10
nonsoTy. Ce30HH] sSBUIIA y )KUTTI nTaxiB. Ociyi, KOYOBI Ta MEPEITiTHI ITaXH.
[TepenpoTn TaxiB Ta CIOCOOM IXHBOT'O TOCIIKEHHS. PO3MHOXKEHHS 1 PO3BUTOK
nTaxiB: NUTIOOHA MOBEIHKA, 00JIalTyBaHHS THI3 . by/moBa siiig nraxiB Ta Horo
iHKyOarris. I1taxy BUBOJKOBI Ta HarHi3aH1. PI3HOMaHITHICT NITaXiB: HAAPSIH
beskinesi (ctpaycu, kazyapu, kiBi), [linrsinu, Kinerpyni (psau Jdstiu,
Kypononi6si, I'ycenoaioni, Cokonomnoaioni, CoBomnoioHi, JlenekonomioHi,
Kypasnenonioni, ['opoOiieno1i0H1); 0COOIMBOCTI OpraHi3alilii, MpeICTaBHUKH,
pOJIb Y TIPUPOJI1 Ta KUTTI1 JtoAuHU. [ITaxiBHUIITBO. OXOpOHA NTaXiB.

Kiac Ccagui. 3aranbaa xapakrepuctuka. Cepenopuiiia icnyBanHs. Oco0JIUBOCTI
30BHIIIHBOI Ta BHYTPIIIHBOI 0y10BU. OCOOIMBOCTI pO3MHOKEHHS 1 PO3BUTKY
ccaBuiB. [ToBeninka ccaBuiB. Ce30HHI SIBUIIA Y )KUTTI CCaBLIB. PI3HOMaHITHICTb
ccasuiB. [lepmio3Bipi — sitieknaani ccasul. Cymyacti. [lnanenrapHi ccaui: psau
Komaxoigni, Pykokpuini, ['puzynn, Xuxi, Jlactonori, Kuronoziosi,
ITaprokommtHi, Hemapuokoruthi, [IpumaTi; ocobauBocCTi opraHizariii,
NPEICTaBHUKH, POJIh Y IPUPOJII Ta )KUATTI JtoauHu. TBapuHHUIITBO. OXOpOHa
CCaBIIIB.

Croci6 XUTTSA, OCOOJIMBOCTI 30BHIIIHBOI 1 BHYTPINIHBOI OYJOBH, TOIIUPEHHS Y
IPUPO/I1 NMPEJCTABHUKIB HABEJIEHUX TAKCOHIB, X PI3HOMAHITTS. 3HAUEHHS TBApHUH
PI3HMX TaKCOHIB y IPHUPOAI Ta KUTTI JIOJUHU 3HUKAIOY1 Ta PiAKICHI BUAM TBapUH
B YKpaiHi.

5.5. JlronuHa

[TonoxeHHs TIOAUHU B CUCTEMI OPTraHIYHOrO CBITY. TKaHUHU OpraHi3My JIIOAUHU
(emiTenmianbHa, M’s30Ba, HEPBOBA, CIOJIy4HA) iX OymoBa 1 ¢yHKUii. BHyTpimiHe
cepesoBuIlle opraHizmy JiroguHu. ['omeocTas. OyHKIIIOHATBHI CUCTEMHU OpPTaHIB.
OynkIii Ta OyngoBa: OpraHiB OMOPHO-PYXOBOi CHUCTEMH; KpOBi, JiM)u;
KPOBOHOCHOI 1 JIM(paTHYHOI CHCTEM; CHCTEM OpraHiB TpaBJCHHS, JHXaHHSI;
IMYHHOI, CHJIOKpHMHHOi, HEPBOBOi CHCTEM; CCYOBHAUIBHOI CHCTEMH; UIKIPH;
CEHCOpPHHUX CUCTEM; OpPTaHiB 30Dy, CIyXy, pIBHOBAru.

KpoBooOir. Jlimdpoobir. KpoBorBopenusi. Imynitrer, i#oro Buau. 3O0BHIIIHE 1
KJIITUHHE JUXaHHS.



XKupnenns 1 TpaBieHHs. Eneprernuni norpebu opraHizmy. OCHOBHI eTanu
po31IerieHHs OLIKIB, BYrJeBOAIB 1 kupiB. Hopmu 1 ririena xapuyBanHs. Bitaminu,
iXHI BJIACTUBOCTI. ABITaMIHO3H, T'1I10- Ta TIEPBITAMIHO3H.

Cucremu, mo 3a0e3MeuyoTh BUAUIEHHS MPOAYKTIB MEeTab0di3My (CEe4OBUIUIbHA,
IUXxanbHa, TpaBHA, MIKipa)

Perynmsamist ¢yukmiii (HepBoBa, rymopanbHa). Pedmekc. Pedmexkropna mgyra.
Tepmoperymsinis. 3arapryBanss. ['imoguHaMis.

Buia HepBoBa MisUIbHICTH JIOJMHU. be3yMOBHI 1 yMOBHI pediekcu. Y TBOpeHHS
yMoBHUX pedrekciB. TumyacoBuii HepBOBHM 3B'S30K. ['ambMyBaHHS yMOBHHX
pednekciB. unamiuauii crepeorurn. Pizionoriydi ocHOBM MoBJeHHs. [lepmia 1
Jpyra CUTHaJbHI CUCTeMH. MUCIIEHHS 1 CB1IOMICTh. BiIuyTTs1, CIPUMHSATTS, yBara,
naMm’saTh Ta ii BuaM, emorii. OcoOuctictb. Tumm TemmepameHTy. Xapaktep.
OG6napoBanicTh, 3710HOCTI. COH 1 HOTO 3HAYEHHS.

BB ankorosnt, HapKOTHKIB, TOKCHHIB Ta TIOTIOHOKYPIHHS Ha OpraHizm

JIFOTVHU.

5.6. PosMHOkEHHS opraHi3MiB. [HANBIAVAIEHNN PO3BUTOK OPraHi3MiB.

dopMu pO3MHOXKEHHsI OpraHi3MiB (HecTareBe, crareBe). Crocobm HECTaTeBOro
PO3MHOXKEHHS OJTHOKJIITUHHHUX (o, IITA30T0HIS, OpyHBKYBaHHS,
CIIOPOYTBOPEHHS) 1 OaraTOKIITUHHUX OpraHi3MiB (BEreTaTWBHE PO3MHOXKEHHS,
CIIOPOYTBOPEHHS).

Knon. KrnonyBanus opranismiB. Ilaprenorenes. IlomiemOpionis. ['enernyna
KOMOIHATOpHKa TIiJ] 4ac pO3MHOXKEHHS — KOH FoTaIlis, KOMyJIsIisl.

CrareBe po3mHoOkeHHs. [Iporiecu ¢hopMyBaHHS CTaTeBUX KIITHUH. 3alUliTHEHHS Ta
foro ¢popMmu.

PozninsHOCTaTeB1 Ta repmadpoauTHi opranizmu. [laprenorenes.

Onrorenes. Ilepiogn 1HAMBIAYaJbHOTO PO3BUTKY OpraHi3MiB. 3apOJKOBHIA
(emOpioHanbHUI) MEpioJl PO3BUTKY, Horo eramu y TBapuH. I[licis3apoakoBuii
(mocTeMOpiOHaNbHUI) MEPIOJT PO3BUTKY, MOr0 THUIH 1 €Tanu y TBapHH 1 JIOAUHHU.
CrareBe mo3piBaHHsA (Ha mpuKiIaml JoauHH). OCOONHMBOCTI ITICIA3apPOIKOBOTO
PO3BUTKY Y POCIIHH.

PicT #ioro tumm Ta perynsamis. Perenepamis. XKurreBuii muki. IIpocTi ta ckimamgHi
KUTTEBI UKW, YepryBaHHS PI3HHUX MOKOJIIHD Y KUTTEBOMY ITHKIIL.
EmMOpioTexHosorii.

5.7. CrtaikoBICTh 1 MIHJIMBICTE. 3AKOHOMIPHOCTI cnaakoBOCTi. CelekIns.




I'eneruka. MeToau reHETUYHUX JTOCTIKEHB (Y TOMY YHCIIl CIIaJIKOBOCTI JIFOJIUHH).
OCHOBHI TOHSATTS TE€HETHKU: T€HH (CTPYKTYpPHI Ta PEryjsiTOpH1), ajellb IeHa,
JIOKYC T€Ha, JOMIHAHTHHUH 1 PEIIECUBHUMN CTaHU O3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
reHOTHI, (DEHOTHII, CMIaJIKOBICTh, MIHJIUBICTbD.

3aKOHOMIPHOCTI CITaJIKOBOCTI, BCTaHOBJeHI I. MeHzmeneMm Ta iX CTaTHCTUYHHI
XapakTep. 3aKOH YHCTOTH TraMeT. MeToau TMepeBipKH TEHOTHITY TiOpUIHHUX
ocobouH. [lpoMikHMII XapakTep ycCmajaKyBaHHS. 34eIIieHE YyCHaJKyBaHHS.
XpoMocoMHa Teopis CIaaKoBOCTI. ['€HeTUYH1 OCHOBM BHU3HAYEHHS CTaTl y PI3HHUX
rpyn opradizMmiB. CHiBBIIHOIIEHHS CTaTed Yy NOMYJAIIAX. YCHaJKyBaHHS,
34YerUIeHe 31 cTaTTIO. B3aemMois redis Ta 1l TUIH.

Opranizaiiis reHOMY Yy pI3HUX Ipyn opraHi3mis. [luTomiasmMaTuyHa CrajKkoBICTh
Mopaudikamiitna (HecmajgkoBa) MIHJIMBICTh, 11 BJIACTUBOCTI 1 CTaTUCTUYHI
3akoHoMipHOCTI. HopMma peaxuii. Bapiamiitnuii psan. Bapiauiiina kpusa.

CnaakoBa MIHJMBICTH Ta ii BHAM: KOMOIHAaTMBHA 1 MyTalliiHa. Tumu myrarii.
MyrarenHi ¢akropu. CrioHTaHHI MyTallii. 3aKOH TOMOJIOTIYHUX PSAIB CHAJKOBOI
MIHJIUBOCTI.

3aBnanus 1 meronu cenekuli. Copt, mopoaa, mram. Llty4ynwnii no0ip, iioro Gpopmu.
Cucremu cxpelryBaHb OPTaHi3MiB: BHYTPINTHROBUIOBA TiOpuUan3aliis (CropiTHeHe
— 1HOpHMIMHT, 1 HECHOpifHEeHEe — ayTOPUAMHT CXPEIIyBaHHS), MIKBHUIOBA
(Bimmanena) riopuausaiis. ['ereposuc.

Oco0muBOCTI cenekIlli pociuH, TBApUH, MiKpoopranizMmis. [lomimioiis.

[lenTpy pI3HOMAHITHOCTI Ta TMOXO/KEHHS KYJIbTYpHHX pociuH. PalioHu
OJIOMAIITHCHHS TBAPHH.

biorexHoorii, reHeTHYHA Ta KJIITUHHA 1H)XeHepis. ['eHermyHo MoaudikoBaHi i
XUMEPH1 OpPTaHi3MHU.

Tema 6. HAJJOPTAHI3MOBI PIBHI OPI'AHI3ALII )KUTTS

6.1. ExounioriuHi axkropu. CepenoBuIlle ICHYBAHHS.

Exonoriuni  ¢akropu: abloTHMuHi, O10THYHI, aHTponoreHHi. I[loHATTS Tpo
oOMexyrounit (JTiMiTyrounii) ¢aktop. 3aKoH onTUMyMy. EKoNOriyHa BajeHTHICTH
BUY (MeXi BUTpHUBaiocTi). EBpuOioHTHI Ta CTEHOOIOHTHI opraHi3Mu. B3aemomis
exosoriyaux ¢akropiB. @opmu O610THUHHMX 3B’SA3KIB (KOHKYPEHIIIS, XMKaITBO,
BHiIaHHSA, MYyTyalli3M, KOMEHCaJi3M, mapa3uTu3M). Agjanramis. AJanTuBHI
6iomoriyHi putMu oprasizMiB. @oronepioguzm. Ce30HH1 3MIHU Y KUTTI POCIHH 1
TBapHH.



OCHOBHI cepeflOBMINIA ICHYBaHHS OpraHi3MiB: HA3eMHO-TIOBITPSHE, BOJIHE,
rpyHToBe. Oprati3M »KMBHUX 1CTOT SIK 0COOJIMBE cepefoBuIle icCHyBaHHS. JKUTTEBI
(opMHU OpraHi3miB.

6.2. [TonynAmiiiHO-BUIOBUH p1BEHb oprauisaii »kurts. Exocucremu biocdepa.

OX0opoHa BUAOBOT'0 PI3HOMAHITTS OPraHi3MiB.

Bun. Kpurepii Buny. Apean. Exomoriuna wima. Ctpykrypa Bumy. [lomyssimis.
Xapakrepuctuka nonynaimii. CTpykTypa nomyJsilii (BikoBa, IPOCTOPOBA, CTATEBA).
[Monynsamiiai xBuii. ['omeocTas nonymsuii. ['eHodoH momyssiii.

Exocucremu, ix ckiaj Ta pi3HOMaHITTSA. B3aeMo3B’s13ku MiX MO MOMYJSIISMUA B
ekocucTemMax (MpsiMi 1 HENpsMi; aHTaroOHICTUYHI, HEUTpaJibHI 1 MYyTYyalliCTHUYHI;
Tpodiuni 1 TomiuHi). IlepeTBopeHHs eHeprii B ekocuctemax. I[IpomayreHTu.
Koncymentu. Penynentu. Jlanmtoru sxuBneHHs. Tpodiunuii piBenb. Tpodiuna
citka. IIpaBuiio ekonoriyHoi mipamiav. Tumm exonoriynux mipamig. Po3BuTOK
exocuctem. Cykiiecii. Camoperynsiis eKoCUucTeM. ATrpoIieHO3H.

biocepa. Hoochepa. KuBa peuoBunHa Olocdepu ii BIACTUBOCTI 1 (PyHKIIII.
Kpyroob6ir peyoBuH Ta TOTOKM €Heprii B Olocdepi sK HEOOXigHI yMmMOBH Ii
ICHYBaHHS.

CydvacHi exosioriuai mpoOjeMu: piCT HACEIICHHS IUIAHETH, epo3is Ta 3a0pyIHCHHS
IPYHTIB, PICT BEJIMKUX MICT, 3HUINECHHS JIICIB, HEpAI[lOHAJIbHE BUKOPHCTAHHS
BOJIHMX Ta €HEPreTUYHHUX PECYpPCIB, MOKJIMBI 3MIHU KJIIMaTy, HETaTUBHUN BIUIMB
Ha 010JIOT1YHE PI3HOMAHITTSI.

Buenns B. 1. Bepuancekoro mpo Oiocepy Ta HOOchepy, HOro 3HaYeHHS IS
YHUKHEHHS I7100a1bHO1 €KOJIOTTYHOI KPU3H..

UepBona Ta 3eneHa KHUTH. [lpupomooxoponHi Ttepuropii. [lonsarrts mpo
eKoJIoT1uHy Mepexy. [IpuposooXopoHHE 3aKOHOAABCTBO YKpainu. MikHapoaHe
CHiBpOOITHHUILITBO Y Tajly31 OXOPOHU MPUPOIHU.

Tema 7. ICTOPUYHUI PO3BUTOK OPTAHIYHOI'O CBITY

7.1. OCHOBY €BOJIOLIIMHOrO BUEHH. ICTOPUYHHNA PO3BUTOK 1 pI3HOMAHITHICTE

OPra”HiYHOro CBITY.

EBomronisi. @inorenes. dinorenernynuii psaja. EBomroriiina rimoresa

XK.-b. Jlamapka. OcHOBHI TMONOXEHHs eBofomiiiHoro BueHHs Y. [lapBina.
biorenernunuii 3akoH I'ekkens-Mrosuiepa.

JluBepreHiiisi Ta KOHBEPreHIIis, aHAJIOT14HI Ta TOMOJIOTIYHI OpraHu, pyJUMEHTH Ta
aTaBi3MHM, MIMIKpis Ta ii BUIH.



CuntetrnyHa  Teopiss  eBowoIii.  MikpoeBomtonis.  I[Ipuponumit  100ip.
BunoyrBopennsa. MakpoeBodmtouis. bionoriynuii nmporpec 1 perpec. CydacHi
€BOJIFOLIMHI MO (TII0TE3U aAaTUBHOTO KOMIIPOMICY, IIEpEPBAaHO] PIBHOBAIH,
HeoKaTtacTpodizMy, caabTalllOHI3MY)

CydacHa cucrtema opraHiudoro cBity. [lpuHnunm ximacudikaiiii opraHi3MiB.
TakcOHOMIYHI OTUHUIIL.

[Toxin reonoriunoi icTopii 3emii Ha epu, nepiogu Ta enoxu. OCHOBHI MOAil, IO
BIOYBAJIUCS Y T1 UM 1HIII T€OJOT1YHI MIEePio/in 1cTOpii 3eMiIi

HaBoguTu mnpukiagu: aHajJoOTiyHUX Ta TOMOJIOTIYHUX OpraHiB, PYJAMMEHTIB Ta
aTaBi3MiB; MIMIKpIi; TBApHH, Kl MAlOTh 3aXHCHE, MOIEPEIKyBaIbHE 3a0apBICHHS;
BHYTPIIITHLOBUJIOBOI Ta MDKBHJIOBOI OOpOThOM 3a iCHYBaHHS; apoMopdo3iB,
171l0aganTalllif, 3arajibHol JIereHepariii.

XapakTepu3zyBaTu: OCHOBHI  TIOJOKEHHS  CHHTETMYHOI  Teopii  eBOJIOIi
(emeMeHTapHa OAMHMI, €JIeMEHTapHl (akTopu, pylUIiHI CHUIW); LUISXH
OilosoriuHoro mporpecy (apomopdo3s, imioamanTaiis Ta 3arajbHa JeTreHepallis);
CydacHi ysIBJICHHSI Mpo (aKTopu €BOIOLII (CHHTE3 €KOJIOTii 1 €BOJIOIIMHUX
TIOTJISIJIIB).

3. CTpyKkTypa npoBe/ieHHSl Ta KpUTePii OlliHIOBAHHS pe3yJIbTaTIB
criBOeciau

BcerynHuky Ha cmiBOecii 3a1a0Th MOHAWMEHIIIE JIBa MTUTaHH. Y pasl, SKIIOo
3a OTPUMAHMMHU BIANOBIASMHU YJIEHHM KOMICIi HE MOXYThb BCTAHOBUTU PIBEHb
3HaHb BCTYITHUKA, HOMY MOXYTh OyTH 3ajJaHi JOJATKOBI MUTaHHA. Binmosinb
BCTYITHMKA Ha KOXKHE MUTAHHS OLIHIOEThCA y Oanax 3a IIKaJIOK HAaBEICHOI Y
nonatky 1. 3aranpHuil 0an po3paxoBYeThCS SK cyMa OajiB 3a yci MOCTaBJCHI
nuTaHHs. JJis BcTynmy Ha HaBYaHHS Ui 3100yTTs Bumioi ocBith y IIBH3
«Menuko-Ilpupoannuuii  YHIBEpCUTET» BCTYIIHUKY HEOOXIJHO HaOpaTth He

mente 100 6aiis.



Jlooamox 1

KPUTEPIi OI[THIOBAHHS YCHOT BIIIOBIJII

KinpkicTs 0anis

YMOBH OTpUMaHHS

0-24

- BCTYIHUK NPUITYCKAEThCS TPyOUX MOMMWIIOK MPHU BIAMOBiMI HA
MIOCTABJICHE MUTAHHS 1 HE BUIPABIISIE 11 TOMWIKU HaBITh IPH
BKa31BIll HA HUX,

- BUSBIIIE TOBHE HE3HAHHS 1 HEPO3YMIHHA MaTepiany 1 sK
HACJIIJIOK IIBOTO - IOBHA BIJICYTHICTh HABUYOK B aHAI31 SIBUIII.

25-49

- BCTYITHUK BHSIBJISIE 3HAHHS 1 pO3YMIHHS OCHOBHOT'O Matepiaiy,
aJie T/l Yac BIAMOBIAI IOMyCKAa€ CyTTEBI TOMUJIKU 1 YCBIOMITIOE
iX TUIBKM MICJSl TOBTOPHOI BKAa31BKU Ha HUX;

- BIAMOBIAL HAJA€ HEBIIEBHEHO, TAKOXXK MAIOTh MICIIE 3aMHHKH 1
TIEPEPBH, HE MOXKE MOSICHUTH MTPOOJIEMy, X04a i po3yMie Ti;

- HE B 3M031 0€3 JOIOMOI'YM BUBECTH CIIIBBIIHOIIEHHS 3 1HIIUMUA
poOeMaMu JUCITUILIIHU, 1110 BUBYAETHCS;

50-74

- BCTYIHHK JAa€ MPaBWIbHY Ta MOBHY BIIMOBIIh HA MOCTABICHE
MMTaHHs, aje Ha JO0JIaTKOBI KOHTPOJIbHI TMWUTaHHS BIANOBIIAE
JIMIIIE 3 JESIKOK JOIOMOI'OIO;

- TIpY TPABUIBHOMY 1 B IIJIOMY 3B'SI3HOMY BHUKJIaJll MaTepiaiy,
MPUITYCKAETHCSA Y BIANOBIAI HETOYHOCTEH, SKI BUIIPABISIE CaM
a00 TIpH MepIIoMy 3ayBaKEeHHI,

- HEJIOCTaTHHO BUYEPITHI BIJIMOBI/A1 HA JOJIATKOBI 3alTUTAHHSI;

75-100

- IOBHUH, MIPaBUJIBLHUM, MTOCIIIOBHUMN, 3B'I3HUMN, OOTPYHTOBAHUI
BUKJIQJl THUTAaHHS, 1[0 CYNOPOBOKYETHCS  IMPABUILHUMU
MPUKJIaJIaMH;

- MposBIsiE TIMOOKE PO3YMIHHS 1 OpI€HTalll0 B SBUIIAX 1
npouecax;

- TpaBWJIbHI BHUYEPITHI BIJIMOBiAI Ha JOJATKOBI MUTaHHSA, IO
MalTh METy 3'ACyBaTH CTYIIHb PO3YMIHHS MaTepialy, UI[0
BHUKJIQJAETHCS BCTYITHUKOM.




