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HOACHIOBAJIBHA 3AIIMCKA

[Tporpamy po3po0IieHo 3 ypaxyBaHHSM BUMOT Jlep:kaBHOTO CTaHIapTy 6a30BOi
1 TTOBHOI 3arayibHO1 cepenHboi ocBiTH ([loctanoBa KaGinery MinicTpiB Ykpainu Bij
23.11.2011 p. Ne 1392), Konuemniii exonoriyHoi OCBITH YKpaiHU (3aTBEpKEHO
pimennsm koierii MOH Vkpaiam Big 20.12.2001 Nel3/6-19) Ta BiAmoBigHO 10
noyiokeHb KoHuemiii HoBoi ykpaiHcekoi mkomm (posnopskeHHs Kabinety
MinictpiB  Ykpainu Bin 14.12.2016 No 988-p), Ilporpamu 3 30BHIIIHBOTO
HE3aJIC)KHOTO OI[IHIOBaHHS pe3yJbTaTiB HaBYaHHSA 3 010J10Tii, 3100yTUX Ha OCHOBI
MOBHOI 3arajbHOi CepeAHbOI OCBITH, 3aTBEPAKEHOT HaKa3oM MiHiCTEpCTBa OCBITH 1
Hayku Ykpainu Ne 1426 Bix 20.12.2018 poky.

Martepian mporpamu 3 010J0Tii PO3MOIIICHO 32 TaKUMH po3ainamu: «BcTym.
XiMIYHUHM CKIIaJ, CTPYKTypa 1 (QyHKIIOHyBaHHS KmiThH. Peamizamis crnaakoBoi
iH(popmanii», «3aKOHOMIPHOCTI CHAJKOBOCTI 1 MIHJIMBOCTI», «blOpi3HOMaHITTI»,
«Oprani3m J0auHU gK OlosioriyHa cuctemay, «OCHOBHU €KOJIOTii 1 €BOJIOLIMHOIO
BUCHHS».

BerynHuk mijg yac BCTyHOTO iICIIUTY MTOBUHEH MTOKa3aTH:

3HAHHA:

o 0COOMBOCTEM XIMIYHOTO CKJIAAY >KUBUX OPraHi3MiB, POJIb HEOPTaHIYHHX 1
OpraHiYHUX PEYOBHH Y Tpolieci PYHKIIIOHYBaHHS KHBOTO;

o CTPYKTYpPH KJIITHH IIPO- Ta €yKaplOTiB, OCOOIMBOCTI (PYHKIIOHYBAHHS;

o OCHOBHHMX IPOILIECIB META00J13MY iX CYTHICTb;

o OyJ0OBM POCIMHHOTO OpraHi3My, 3B'SI30K MIDK OpraHaMu pOCIUHHU Ta
porecaMu KUTTETISIIHOCTI,

o OyZI0BM TBApUHHOTO OPraHi3My, 3B'I30K MK (i310JIOTTYHUMHU CUCTEMaMU Ta
MpOIECaMHU KUTTETISIIBHOCTI;
PI3HOMAaHITHOCTI dHUBO1 IPUPOJIH;
0CO0IMBOCTEM OyIOBH Ta KUTTEAISUIBHOCTI JIFOJICHKOTO OPTraHi3my;
MexaH13MiB 30epeKeHHsI Ta peaizallii crmaakoBoi iHpopMailii;
3aKOHOMIPHOCTEHN CHaJKOBOCTI Ta MIHJIMBOCTI dKUBUX OPraHI3MiB;
3aKOHOMIPHOCTEH ajanTarlii >KUBUX CHCTEM;
3aKOHOMIPHOCTEH €BOJIIOIIT OPTaHIYHOTO CBITY;
0COOIMBOCTEM OpraHizallli HaJopraHi3MOBOTO PiBHS KUTTS;

o ¢dakTopiB, 1O BIUIMBAIOTh HA 3J0POB’S JIOJWUHH, 3aCTOCYBaHHS 3HaHb 3
010J10T1i B JKUTTI JIFOJUHU;

YMIHHA:

®  TIOSCHIOBATH SBWINA B OKUBIM NPUPOdl, BUKOPUCTOBYIOUM HAYKOBE
MUCIICHHS;

o 3aCTOCOBYBATH 3HAHHS 3 010JI0TIT A1 30€peKEeHHs BIIACHOTO 3JI0POB’S Ta
3710pOB’Sl OTOUYIOUUX;

o oriepyBaTH 010JIOTTYHUMU MOHATTIMU;

o MPOTHO3YBATH BIUIMB O10JIOTii HA PO3BUTOK TEXHOJIOTIHA, HOBUX HAIPSMIB
MiITPUEMHUIITBA.



KPUTEPII OLIIHIOBAHHS 3HAHb BTYITHUKIB

Pisenw

Xapaxmepucmuka ycnux sionosgioeii

He cknas

BerynHuk HaszuBae okpeMi O10JIOTiYHI SIBUINA Ta
00’€KTH 11 32 1OIOMOI0I0 €K3aMEHATOPA 3HAXOAUTh
BIJIMIHHOCTI MK HUMH. He ycBiomMIIIO€E CyTHOCTI
010JI0T1YHUX MTOHSTH.

CxkiaB

TlouaTkoBu

BerynHuk Ha3zuBae okpeMi O10JIOTIYHI SBHMINA Ta
00’€KTH 1 3a JOMOMOTIOI0 €K3aMeHaTopa 3HAXOAWUTh
BIIMIHHOCTI M1 HUMH.

Berynauk BIITBOPIOE HE3HAYHY JaCTUHY
HAaBYAJIBHOI'O Marepiajly, Ma€ HEUITKI YSBJIEHHS PO
0l0JIOriYHl OO0 ’€KTHM Ta SBHINA, 3 JOIIOMOIOIO
eK3aMeHaTopa 3HAXOUTh 1X Ha TaOIUIIX.

BcrynHuK — BiITBOPIOE  YAaCTUHY  HABYAJIBHOTO
Marepiaay, BHKOHYE  €JIEeMEHTapHi  Ol0JIOTidHI
3aBIaHHS BUKOPHUCTOBYIOUM TaOJHMIN, CaMOCTIHHO
Ha3MBa€ OKpeMi 010JI0T1YH1 TOHSTTS.

Cepenniit

BeTynHuk 3a 10moMororw ek3aMeHaTtopa BIATBOPIOE
OCHOBHMW  HaBUaJbHUM  MaTepiall. Hazugae
KOMIIOHEHTH JKHBHX CHUCTEM Ta OKpeMi OCOOJIMBOCTI
(YHKIIIOHYBaHHS KWBOTO; IiJ 4Yac BIJANOBil
KOPHUCTYETHCS TAOTUYHUM MaTepiajoM.

Cepenniii

BcTynmHMK ~ BIATBOPIOE  OCHOBHHUM  HaBYAJIBHHUI
Marepiaj, 3aTHUM OMHCYBaTH O10JIOTi1YHI 00’€KTH
Yyl sBUIIA 3a TUIOBUM IUJIAHOM, JIONMYCKAIO4YH
MOMUJIKH;, 3HAXOJUTh Ha KapTi OKpemi Oi01orivHi
00’€KTH Ta fBMINA, L0 NependavyeHi HaBYAJIbHOIO
IPOrPamMoIo.

BcerynHuk BusiBIsie 3HaHHS 1 PO3YMIHHS OCHOBHHUX
O10JIOTIYHUX TOJIOXKEHb, BIATBOPIOE HaBYAJIbHUN
marepial 3 HE3HAaYHUMU MOPpYUWICHHAMHA
MOCIITOBHOCTI XapaKTEPUCTUK O1070TTYHUX 00’ €KTIB
ta sBUlml. Ha cepegHpboMy piBHI  BOJIOAIE
OioyorivHOr0 HOMEHKJartypow. Pazom 3 Tum,
BerynHuk  BusBIsSie B MpoOIECl  BUKIIALY
HEJIOCTATHE OBOJIOJIIHHS METOJIOM MOPIBHSIBHO-
OiojoriyHoro anamizy (MiHyc 2 0anm); He
BCTAHOBJIIOE  B33a€EMO3B’SI3KM  MIDK  OYJOBOIO
CUCTEM Ta iX (YHKIIOHYBaHHAM (MiHyC 2 Oanu);
HE J1a€ XapaKTEePUCTUKUA OCOOJIMBOCTEH Ta O3HAK
KUBHUX CUCTeM (MiHyC 2 0anm); HE BHUCBITIIOE
BJIACHUW TMIAXiJ, HE PO3KPUBAE aABTOPCHKE
OadeHHs 010J10TTYHUX TTpoOeM (MiHyc 2 6ann).

JlocTaTHii

banu
0-99
100
101 - 109
110 - 119
120 - 129
130 - 139
140 — 149
150 — 159

BerynHuk  y  IIOMy  TIpaBWJIBHO — BiJITBOPIOE
HaBUaJbHUM MaTepias 1 Mae JocTaTHI O10JOTidHI
3HAHHS JJIsi BUPINICHHS HECKIAJAHWX 3aBiaHb. Mae
YiTK1 yABJIEHHS TpO 010J710TIUHI 3B’ A3KH 1 3aJI€KHOCTI
MDK SIBUIIIAMU, 10 BiJOYBAIOTHCS B CUCTEMaX Pi3HUX




PiBHIB; IOCTaTHHO BOJIOJIIE€ MATEPiaIOM KypCy.

BceTynHUK BiATBOPIOE OCHOBHI O10JIOT1YHI MOHSTTS,
BCTAQHOBJIIOE HAMCYTTEBINI O10J0T1YHI 3B’SI3KH 1
3aJIEKHOCTI MIXK SIBUILIAMH, 110 BiAOYyBalOThCA B
CUCTEMax pI3HHX piBHIB. JIOTIYHO BIATBOpIOE

3aCBOCHUN MaTepial, JOITYCKaIOUH [IEBHI
HETOYHOCTi. POOUTH MPOCTI BUCHOBKHU. 3aCTOCOBYE
3100yTi 3HAHHA Ha MPaKTHIII. Bonomie

00OB’S3KOBOI0  OIOJIOTIYHOIO ~ HOMEHKJIATYpPOIO.
Kopuctyerbcst ~ HaykOBOIO  TEPMIHOJOTIEIO,
apryMEHTy€ CBOI TBEpP/DKCHHS Ta BHCHOBKH.
BibHO BOIOJTIE€ MaTEpiaioM Kypcy.

Berynauk go0pe BoO/li€ HaBUYaIbHUM O10JI0TTYHUM
MarepiajoM, BMi€ HOro aHamdi3yBaTH, MOXKE
3aCTOCOBYBATH WOTO MJii BUKOHAHHS MPAKTUYHUX
3aB/laHb; MAa€ YITKI YSBJICHHS MPO KOMIIOHEHTH
MIPUPOJIN 1 MPOCTOPOBY OpPTraHi3aIlil0 KUBUX CHCTEM,
MOSICHIOE TIPUYMHHO-HACTIIKOBI 3B S3KM B CUCTEMAX
PI3HUX PIBHIB; BMUJIO BUKOPHCTOBYE 1H(GOpPMALIIEIO
po npouecu QyHKIIOHYBaHHS KUBUX CUCTEM.

Bucokuin

Berynmauk  yeBigomutroe  cydacHy — O10JIOTiUHY
KapTUHY CBITY, 3[IHCHIOE OLIHKY MNPUPOJHUX 1
CyCUIBHUX TIPOIIECIB Ta SIBUI, MepeadauyeHux
OpOrpaMol0;  pO3yMmi€  MPUKIAJAHUA  XapakTep
010JIOTIYHUX 3HaHb, J1a€ PO3TOPHYTY BIAMOBIAb Ta
poOUTH y3arajJbHEHI BHUCHOBKH; BUIBHO BijOupae 1
y3arajlbHIO€ HeoOXiaHy OlonoriuHy iH(opmailito,
orepye OUTBIITICTIO 010JIOTTYHHX TIOHSITh;
BUKOPUCTOBYE pi3Hi Giomoriuni mkepena. BiabHO
BOJIOJII€ O10JIOTTYHUMU 3HAHHSIMU, KOPUCTYETHCS
METOJJaMi HAyKOBOI'O aHalli3y Ol10JOTTYHUX
SBUI] 1 TPOILIECIB, XapaKTEpU3ye iX pPHUCHU Ta
dbopmu BusiBiicHHS. BuCIoBIIO€ Ta aprymeHTye
CBOE€ CTaBJICHHS JI0 AJIbTEPHATUBHUX TMOTJISIAIB HA
OUIBIIICTD MOCTABJICHUX IMUTAHbD.

Berynnuk Mae  rmOoki  3HaHHS OpO 00 €KT
BUBYCHHS, 3aCTOCOBYE HAyKOBY TEPMIHOJOTIIO,
apryMEHTY€e CBOi TBEPIUKCHHS 1 BUCHOBKH, BMi€
NpaLoBaTl 3 PI3HUMHU JOJATKOBHUMH JIKEPETIaMH
OioyoriyHoi  iHQopmMmalii; Ha BHUCOKOMY pIBHI
aHaizye Ta BUKOPUCTOBYE 1H(OpPMALIIEID TPO
nporecu (YHKIIOHYBaHHS JKMBUX cucteM. llpu
IIOMY JIONyCKA€ HE3HAUHI MOXUOKU TP BUKIIAI1
MPUIMHHO-HACTIAKOBUX OI0JOTIYHHUX 3B'S3KIB,
10 3HIXKYE MOro OLIHKY Ha 2 Oalu.

160 - 169
170 -179
180 — 189
190 - 199
200

BcTynHuK  BONOJIiE TPYHTOBHHMH — O10JIOTTYHHMU
3HAHHSIMH, BUKOPUCTOBYE MDKIPEAMETHI 3B S3KH,
BUCJIOBIIIOE Ta APTYMEHTYE BIIACHE CTABJICHHS [0
PI3HUX TOTJSAIB HA 00’€KT BUBYEHHS, CaMOCTIHHO




aHaizye SBUINA B OKUBIM TOpHUPOIi, pPOOHUTH
BI/IMOBIIHI BUCHOBKH 1 Yy3araJlbHEHHS; 3JaTHHU
pO3B’sA3yBaTH MPOOJIEMHI 3aBIaHHS; BUIBHO BOJIOIIE
1H(popMali€ro Ipo nporecu GyHKIIOHYBAHHS )KUBUX
CUCTEM Ta TBOpPYO 1i BHUKOpUCTOBye. Moxke
3apOIOHYBATH O10JIOTIYHY 171e10 Ta
3MOJICJIIOBATH CUTYAIlil0, 3JIaTeH IepeadadaTy,
MPOTHO3YBaTH 1  pO3B'A3yBaTH  IPOOJIEMHI
3aBJIAHHS.

CTPYKTYPA OIIIHKHA

[MTutanHs ek3aMeHaliiHOro O1j1€eTa OLIHIOETLCS 3a mKanoro Big 0 mo 200 Oanmis.
3aranpHa OI[IHKA 32 BCTYITHE BUIPOOYBaHHS BU3HAYAETHCS K CEpPEeHE apu(MeTHuHe
OIIHOK 3a KOXKHE MUTAaHHS MOJAUICHE Ha KUIbKICTh MUTaHb €K3aMEHAI[IMHOTO OLIeTY.

SMICT ITPOI'PAMMU

Beryn. XimMiunauii ckiIaa, CTPYKTypa i QYHKIIOHYBAHHS KJIITHH.
Peanizaunis cnaakoBoi inpopmaiii.

Beryn ®yHnaMmeHTanbHI BJIACTUBOCTI >KMBOro. PiBHI opranizamii KUTTS
O10JIOTIYHHUX CHUCTEM Ta IX XapaKTepHi pucu. MeTtoaum IOoCHiIKeHb B O10JIOTii.
3HaueHHs O10JIOTTYHMX Y KUTTI JIOUHU

Ximiynmii ckiag kiaituHn Kiacudikaiis XiMIYHUX €JIE€MEHTIB 3a iXHIM
BMICTOM B opraHizMax. Hacnijgku HeI0CTaTHHOr0 ab0 HAJJIUIIKOBOTO HAJAXOKEHHS
B opranism moaunu ximiuaux eneMmeHTiB (I, F, Fe, Ca, K) ta cnmocoOu ycyHeHHs iX
Hectayl. OpraHiyHl Ta HEOPraHiuHI CIOJYKH 1 iXHS poJib B opradizmi. Bopna, ii
OCHOBHI BJIACTUBOCTI Ta poOJib B OpraHi3mi. Boaa sk po3uumHHUK, TiApodoOHI 1
riapodinpHI crioyiyku. biomomimepu: MOHATTSA Mpo iXHIO Oy/I0BY Ta KOH(OpMaIIio.
ByraeBoau: wmoHocaxapumu (pubo3a, Ae30Kkcuprbo3a, TUIFOKO3a, (PpyKTO03a),
oJiirocaxapuau (caxaposa, JaKTo3a), TMoJiicaxapuau (Kpoxmalb, IEII003a, XITHH,
rimikoreH). OCHOBHI BJIACTUBOCTI Ta (yHKIT BYTJeBOAIB B opranizMax. Jlimiau
(>xkupu, Bocku, crepoinu, hocdominian). OCHOBHI BIACTHBOCTI Ta (PYHKIIIT JIMiAIB B
opraHizmax. binku. AmiHOKHCTOTH sSIK MOHOMepu OinkiB. PiBHI CTpyKTypHOI
opranizaiii OukiB. [enartypairist 1 peHatypariist 6171kiB. OCHOBHI 010JI0TT4HI (PYHKITIT
OinkiB. DepMeHTH, iX BIACTUBOCTI Ta NPUHIMNMU (GyHKUIOHYBaHHA. HykieiHoBI
kuciaoTu. bygoBa HykneorunmiB. bygoBa Tta  ¢ynxumii  JHK. Ilpunuoun
KOMILIeMeHTapHOCTI. HykeoTuaHa mocaiJoBHICTh 1 OHATTS Mpo T'eH. BiacTuBocTi
JHK. PHK ta i tunu (MPHK, pPHK, TtPHK). AT®. Poas AT® B
eHepro3ade3neyeHHl.

Crpykrypa Ta (QyHkumioHyBaHHsl eykapioTmyHux KjJaiTuH KiituHa sk
eJIEMEHTapHAa OJMHHUIIA KUBOT0. MeToau mocimiKeHHs KiITiHH. OCHOBHI BJIACTHBOCTI
1 mpuHOUNUA OyJOBU €yKapioTU4HOI KimiTuHW. KmituHHI MemOpaHu, iX XIMIiYHUN
CKJIaJl, CTPYKTypa, BJIACTUBOCTI Ta OCHOBHI (yHKIii. TpaHcmopTyBaHHS pPEUOBUH
yepe3 KITUHHI MeMOpanu. Llutomnnasma, il KOMIIOHEHTH: IIUTOCKETET, OpraHeIu Ta
BKIIFOYeHHS. OTHOMEMOpaHHI OpraHeNn: e€HAOIIa3MaTHIHa CiTKa, amapaT [ ombmxi,
Ji3ocoMu, Bakyodi. [/[BomemOpaHHI opraHenu: MITOXOHJIpIl, MiIacTHau (XJIOpo-,



Jeiiko - 1 xpomoriacT). Mitoxouapii: 6ynoBa, (byHKLuoHanLHa pOJIb. Xnopormacm
OynoBa, (byHKuloHaﬂbHa pOJIb  XJIOPOIUIACTIB. ABTOHOMIiST ~ MITOXOHIPIA 1
XJIOpOIUIacTiB 'y kimituHi. Pubocomu: OymoBa, ¢yHKIiOHambHA posb. LleHTpiomni.
Opranenun pyxy (mKryTuku, BIHWKH). Sapo: OyaoBa, (QyHKIIOHAIbHA POJIb.
XpoMocoMH: XIMIYHUH CKJaj, OynoBa, (yHKIIOHAIbHA pojb. [ammoigHui 1
IUIUIOIMHUNA  Habopu XxpomocoM. ['oMosoriudi XxpomocoMu. (OCHOBHI CTaHH
XpPOMOCOM: 1HTep(a3HUI HEKOMIIAKTHUM 1 HAJAKOMITAKTU3AIlis Y TPOIIEC] KIITUHHOTO
noainy. IlomBoenHs xpomocoMm yHachigok perunikanii  JHK. Mopdonorisa
HAJKOMIAKTHUX /MITOTHYHHX/ XpoMocoM. [loHsaTTs mpo kapiotum. Snepie, iforo
(GyHKITIOHaTBHA POJIb

OO0MiH pe4oBHMH i meperBopeHHsi eHeprii OOMIH peuoBUH (MeTa0OII3M),
HOro 3arajibHa XapaKTepUCTHKA. €HICTh MPOIECIB CUHTE3Y 1 PO3ILIEIUVICHHS PEYOBHH
B oprauizmi. ABTOTpoHMI 1 TeTepoTpoQHHMI THNH >KHUBJIEHHA. MikcoTpodHi
opraHizMu. Po3mieniieHHs: pe4yoBuH B opradizmi (0e3kucHeBe, kucHeBe). [IoHSATTs mpo
KO3, OpoiHHA. [IOHATTS npo KIITHHHE OTuxaHHSA. MITOXOHpISA K €HEepreTHYHa
cTtaHis KITAHU. DoTocuHTe3. (OCHOBHI MpOLECH, 10 BIAOYBAIOTHCA Yy
CBITJIO3AJICKHUX 1 CBITJIOHE3aJCKHUX PEaKIlisix /CBITJIOBIM Ta TEMHOBIHM (a3zax/
doTtocuntesy. Ponbp xmopodiny y CBITIO3alIEKHHMX peakiisx /cBiTiioBa (daza/
doTtocunTesy. 3HaueHHs ¢oTocuHTE3y s icHyBaHHs Oiocdhepu. I[loHsarTs mpo
XEMOCHHTES3.

30epexxenHss Ta peaJjizanis cnaakoBoi iHgopmanii ['enu, ix Oymosa i
dyHKIIOHATBHA posib. Mo3aiuHa OyqoBa reHa eykapioTiB (€K30HU Ta IHTPOHH).
[lonsaTTs mpo renoM. TpaHckpunuis: maTpuuHuid cuHte3 Mosekyn PHK. Ilowsarrs
PO peryJssiito TpaHnckpuriii. biocunTes OUIKiB (TpaHCuswis). ['eHeTHUHUI KOJ 1
rioro ocHoBHi BiactuBocTi. Ponr MPHK, TPHK 1 puGocom y OGiocuHTe3i Olika.
Pemikamis [IHK: nanmiBkoHncepBatuBHuil npunuui. [louarra npo penapamiro JJHK.
Permikamis JAHK 1 kmitunanid mmkn. Iatepdasza 1 kmituHHME noain. KigbkicTb
mosiekys JJHK 1 xpoMocom Ha pi3HUX CTaisiX KIITHHHOIO IUKIY. MiT03, OCHOBHI
mpoliec, Mo BiAOyBalOThCS IMiJl 4Yac MiTo3y. Meio3 1 HOro ocoOJMBOCTI Y
MOPIBHSHHI 3 MiTO30M. DyHKIIIOHANIEHA POJIb Meio03y. [IoHATTS mpo pexomOiHaIliIo
JHK minx gac meito3y. Kpocunrosep. YTBopeHHs raMer 1 ixHe 00'€JHAHHS B 3UTOTY
nig vac 3ammigHeHHs. CrareBe po3MHOKEeHHS. OCHOBHI (OpMH HECTAaTEBOTO
PO3MHOKEHHSI OpraHi3miB (MOJUT IUIIXOM MITO3y, OpYHbKYBaHHS, PO3MHOKECHHSI
CIIOpaMH, BETE€TATUBHE PO3MHOXKEHHS). [HAMBITyalbHUA PO3BUTOK OpraHi3My
(ontorenes). EmMOpionansHuii po3BUTOK. OCHOBHI €Tanmy eMOpPIOHATLHOTO PO3BUTKY
y XOpIOBUX (IpOOJEHHS 3UTOTH, YTBOPEHHS OJacTylud 1 TracTpyiu). SBuiie
eMOpioHanbHO1 1HAYKIIT. [loHATTS mnpo jaudepeHIiamico KIITUH I 4Yac
eMOpi1OHaNBHOTO pO3BUTKY. CTOBOYpOBI KIITHHHU. [licis3apoakoBuil pO3BUTOK Y
TBApUH Ta OT0 OCHOBHI TUIHU (HENPSIMUI Ta MPSIMHUIA).

3aKOHOMIPHOCTI CIAJAKOBOCTI i MiHJIMBOCTI
I'eHeTuka - Hayka NpPO 3aKOHOMIPHOCTI CHAJAKOBOCTI i MIHJMBOCTI
oprani3miB KnacnuHi MeToIM reHEeTUYHUX JOCTIKeHb. OCHOBHI MOHSTTS TCHETHUKH.
OcCHOBHI 3aKOHOMIPHOCTI ()YHKI[IOHYBaHHS T'€HIB Y IIPOKapIOTIB Ta €yKapiOTiB.
3aKoHOMiIpHOCTI CHAaAKOBOCTI Oprai3MiB 3aKOHOMIPHOCTI CIaJKOBOCTI,
BcraHoBieHl [. Mengenem. MeTton mnepeBipkH TEHOTHUIY TiOPHAHUX OCOOUH
(anamizyroue cxpenryBaHHs). MHOXuHHA fis TeHiB. O3HaKa SIK pe3ynbTaT MPOSIBY



OaraTpox reHiB. B3aemopis reHiB. 3demieHe ycmaJKyBaHHsS. XPOMOCOMHA TEOpis
CHaaKOBOCTI. ['@HEeTHYHI OCHOBH BHU3HAYEHHSI CTaTl y PI3HUX TPyH OPraHi3MiB.
XpOMOCOMHE BU3HAUEHHS CTaTl. Y ClaJKyBaHHs, 3YEIICHE 31 CTATTIO. XPOMOCOMHHUIA
aHajdi3 SK METOJ BHUSBJICHHS TMOPYLIEHb Yy CTPYKTypl Kapiotumy. CrnaakoBi
3aXBOPIOBAHHS 1 BaJU JIIOJAUHH, 3aXBOPIOBAHHS JIIOJJMHU 31 CMAJIKOBOIO CXWJIBHICTIO,
ixHi npuunHr. CydacHl MOJEKYISIPHO-TEHETUYHI METOAU JOCIIKeHb CHaJKOBOCTI
JOJTMHU

3akoHoMipHOcTi MiHAMBOCTI opra”izamiB Moaudikaiiina (HecnaakoBa)
MIHJIUBICTb, 11 mpuuuHH. Hopma peaxuii. Bapiamiiinuii psijg Ta BapiarfiiiHa KpuBa.
CmamkoBa MIHJMBICTR Ta 11 BuAM: KOMOIHaATMBHAa 1 wMyrTamiiiHa. J[xepena
KOMOIHaTHBHOI MiHIUBOCTI. MyTanii Ta ixHi BractuBocTi. Tunu myTariii (reHoMHi,
XpPOMOCOMHI, TOYKOBI; COMaTW4HI Ta reHepaTuBHi). MytarenHi daxtopu (PpizuuHi,
XiMIiYHI Ta 010JI0T14H1).

Cenexuisi opraunismiB. biotexHonoriga [loHATTS npo COpT pOCHUH, MOPOIY
TBAapWH, IITaM Mikpoopradi3miB. tyunuii no0ip (1HAMBIAYaTbHUA Ta MAacOBHUH).
CrnopiJiHeHe 1 HeCTIOpiIHEHEe CXpelTyBaHHsI, MIXKBHI0Ba (BIlJaleHa) TiOpuan3anis, ix
TeHETHYHI Ta O10JIOTI4HI HacaiIku. ['erepo3uc Ta oro reHeTudHi ocHOBH. [TOHSTTS
PO OCHOBHI METOJAM 1 3aBAaHHs ceyekuii. MeTronu MOJEKYJISpHOI T'€HETHKH SIK
OCHOBa Cy4yacHUX OI1OTEXHOJIOTiM: TmMoJiiMepa3Ha JIAHIIOTOBAa peakilis, TeHHA
imxenepis, kiaonyBanHs JIHK, xmitunHa iHxkeHepis. KioHyBaHHS OpraHi3MiB.
'enetnuno moaudikoBani opra”izmu (I'MO): mpUHIUIKM CTBOPEHHS 1 HAMPSMKH
BUKOPHUCTAHHS

BiopizHoMaHiTTH

CucremaTtuka - HayKa Npo Pi3HOMaHITHiICTH opraHi3miB biopi3HOMaHITTS
Halmoi IIaHeTH K Hachigok esosomii. CydacHa cucTeMa OpraHI4HOro CBITY
(momenu: Apxei, bakrepii, Eykapiotu). OCHOBHI TakKCOHOMIYHI OJWHULI, SKi
3aCTOCOBYIOTh y CUCTEMAaTHIIl OpraHi3MiB. BuJ ik OCHOBHA cHCTeMaTU4YHA OJIMHMUIIS.
bionoriuna koHuenuist Buxy. CydyacHi kpurepii BuAy. [IoHATTS npo ¢ijgoreHeTuyHy
cucremaTuky. Criocodu rpadiuHOro BiTOOpa)KeHHS CHOPIAHEHOCTI CHCTEMATHYHHUX
IpyI OpraHi3MiB.

Bipycu. Bipoigu. Ilpionn Ocob6muBocTi oprasizamii Ta (QyHKI[IOHYBaHHS
BipyciB. ['imore3n moxomkeHHs BipyciB. Posib BipyCiB y €BOMIOINIi, MOHSATTS PO
TrOpU30HTaJbHE TiepeHeceHHs TeHiB. [Insxu npoHWMKHEHHS BIPYCIB B OpraHi3Mu
pOCIIMH, TBapWH Ta JIIOJAUHU. B3aemomis BIpyCiB 3  KIIITHHOIO-Xa3SiHOM.
Buxopucranss BipyCiB y TEHETHUHIN 1HXXEHEpIi Ta O10JI0TTYHUX METOo/1aX O0POTHOU 31
WKIMBUMU BuaaMu. [IpodinakTuka BipyCHUX 3aXBOPIOBaHb JOUHU. [IoHATTS mipo
BakIMHait0. [IoHATTS po Bipoigu, MpiOHHU.

IIpokapioTnuni opranizmu bynoBa kiniTuHuM npokapioTiB. IIpokapioThuni
opraHizmu (apxei, 6akTepii), 0cOOJMBOCTI iXHBOI OpraHizaiii Ta (HyHKIIIOHYBaHHS.
Tunu >xuBneHHs (dhoTo- 1 XeMOCHHTE3, rerepoTpodHe) 1 AuxaHHs (aHaepoOHE 1
aepoOHE) MPOKApPIOTUYHUX OpraHi3miB. Po3mMHOXeHHs (moaul Ta OpyHbKYBaHHS
KIITUH) 1 OOMIH CmaaKoBOow iH(opMalicro (KOH'IOramis) y MTPOKapioOTUYHUX
opraHi3miB. B3aeMo3B'SI3kM TPOKAPIOTUYHUX OPTraHi3MIB 3 I1HIIMMH OpTaHi3MaMu
(MyTyami3M, KOMEHcali3M, Mapa3uTu3M). Poib MpokapioTiB y HPHPOAL Ta KUTTI
mroauHU.  XBOpPOOOTBOpHI OakTepii Ta 3aXBOPIOBAHHS JIIOAMHHM, [0 HHUMH
BUKIIMKatOThCs. [IpodinakTuka Ta giKyBaHHsS OaKTepialbHUX 3aXBOPIOBAHb.



Bopopocti  OcoGmmBocTi  OyZoBM  Ta  MPOIECIB  KUTTEMISIIBHOCTI
OMHOKJIITMHHUX Ta O0aratoKJIITUHHUX BojopocTed. l[IpencTtaBHUKM BOIOPOCTEH:
3eneHi BOJOpOCTI (XJamiIOMOHana, XJoOpena, YIOTPUKC, CIIporipa, YibBa),
JliatoMoB1 BojaopocTi (MiHYJsApis, HaBikyja), bypi BomopocTi (JramiHapis, Qykyc,
capracym), YepBoni BogopocTi (mopdipa, ¢pinodopa, kopariHa).

Pocaunn. BereratuBHi opranu Ta *)uUTTeB1 PyHKIIT pocauH KimiTUHH pocCiuH.
OCHOBHI Tpynu TKaHWH POCJIHMH: IMOCTIHHI -TTOKPUBHI (IIKIpOYKa, KOPOK), MPOBIiJIHI
(cynuHHM, CUTOBUIHI TPYOKH), OCHOBHI ((hOTOCHMHTE3YI0Ua, 3aracarya, B TOMY YHCIIbi
€HJI0CTIepM, MEXaHI4Ha); TBIpPHI - BEpXiBKOBa 1 OlyHa. 3arajbHa XapaKTePUCTUKA
pocnuH. 3HaueHHs pociuH. Kopinb. Bunm kopeHiB (roysioBHUM, J0JATKOBI, O14H1).
KopeneBa cuctema Ta i TUNU (CTpUKHEBA, MUUKYBaTa). 30HU KOpEHs Ta iX QyHKIII].
BuyTpimus OymoBa KOpeHS B 30HI KOPEHEBHX BOJOCKIB. BHI03MIHM KOpeHs
(xopeHeruioaun, OyabOOKOpEHi, OWXalbHI, OIMOpPHI, YiNKi, MOBITPAHI, KOpEHi -
npucocku). Ilarin, #oro ocHOBHI YacTHMHU (BY30J, MDKBY3Js, JUCTKOBAa Ia3zyxa).
Tunu maroHiB: MpPSAMOCTOSAYI, BUCXIJIHI, BUTKI, YIIKi, MOB3y4Yi, CJlaHKi. bpyHbka -
3a4aTKOBUM marid. byoBa OpyHbKH (JyCKHM, KOHYC HapOCTaHHS, 3a4aTKOBI1 JINCTKH).
Pi3HoBUM OpyHBOK 32 pO3TAlllyBaHHSM Ha IMaroHi (BepxiBKOBa Ta OlyHa/Ma3yuiHa/),
3a OyZ0BOIO (BEreTaTuBHI Ta T€HEpaTHUBHI/KBITKOBI/). bynoBa marona: cre0io Ta
muctku. ['amykeHHs maroHa, (OpMyBaHHS KpPOHU. BHI03MIHM TaroHa: miJg3eMHI
(kopeneBuile, mij3eMHa crebioBa OynpOa, MHUOynMHA, OyiIbOOLMOYIHMHA) Ta
HaJ3eMHI (Byca, BYCHKHM, Haa3eMHa cTebsoBa Oynbba, komouku). Crebio.
BuyTpimHs OynoBa AepeB'ssHUCTOrO cTebsia (cepiieBUHA, JepeBHHA, KaMOiH, Jyo,
KOPOK, CEpLEBMHHI MPOMEHI, piyHi Kuiblsd). JIucTok: 30BHIMIHA OyaoBa (OCHOBa
JIUCTKA, YEpEelIOK, JUCTKOBA IJIACTUHKA, IPUJIUCTKHU), BHYTpPIlIHS OynoBa (OCHOBHA
TKaHWHA- CTOBIYAcTa 1 ry0yacra, MPOJUXH, KWIKU (JIepeBUHA, JyO), KyTHKYIa,
mKipouka), ¢yHkuii. JKuiIKyBaHHS JIMCTKIB: mHapajeibHe, AyroBe, IajabyacTe,
nipyacte, BuJb4YacTe. JIMCTKOPO3MIIICHHS: TOYEpProBe, CYNPOTHUBHE, KiJIhYacTe.
Bumosmiam nmctka (BYCHKH, KOJIFOUKH, JTYCOYKH, JHCTKH-TIACTKH KOMAaXOiTHUX
pocnun). Jluctoman. JKutteBl (QyHKIIT pocnuH: KUBIEHHS (MIHEpasbHE,
dboTocuHTe3), nuxaHHsA, TpaHcmipaiis. [lepemiments pedoBuH 1o pociuHi. PicT i1
pPO3BUTOK pociuH. Pyxu pocnauH (pocToBi, TIrpockomiuHi). Perymnsiisi >KUTTEBUX
(GYHKITINA Y pOCITHH.

I'eHepaTuBHI OpraHM MNOKPUTOHACIHHMX PpociauH bygoBa  KBIiTKU:
KBITKOHD)KKA; KBITKOJIOKE;, TWYMHKA (MWK, THi3[Aa 3 TMHJIKOM, OyJ0Ba MHJIKOBUX
3epeH, TAYMHKOBA HUTKA); YAIIOJIUCTKHU (YallleuKa); TMEeIOCTKU (BIHOYOK); OI[BITHHA;
MaTouKa (MpUMOYKa, CTOBITYUK, 3aB'A3b (BEPXHS 1 HUKHS) 3 3aPOJKOBUMH MIIIKAMU
B HaciHHMX 3adaTkax). DyHkiii KBITKH. Pi3HOMaHITHICTH KBITOK (OJHOCTaTeBl Ta
JIBOCTATEB1, TOJI1, 3 IPOCTOIO Ta MOABINHOIO OLBITHHOIO). Dopmyna kBiTkH. CyUBITTS.
Tunu cynBiTh (IPOCTI - KUTHIIS, TOYATOK, TOJIOBKA, KOIIUK, IITUTOK, 30HTHK, TPOCTUN
KOJIOC; CKJIQJIHI - CKJIQJHUM KOJIOC, BOJIOTh, CKJIQJHUM IIUTOK, CKJIQJHUI 30HTHUK).
3anuiaeHHd Ta WOro pi3HOBHAM (CaMO3aNWJICHHS Ta TIepeXpecHe 3arujieHHs).
OcHOBHI CcHOCOOM TIEPEXPECHOTO 3amMICHHS (32 JOMOMOIOI0 BITPY, KOMax).
AnanTarii pociuH 10 cnocoOy 3anuieHHs. [loaBifiHe 3arutiIHEHHS Y KBITKOBHX
pocnuH. YTBOpeHHS HaciHMHM Ta 1wiony. DyHkuli HaciHMHM Ta mioay. bymosa
HACIHMHM: IIKIpKa 3 OTBOPOM, 3apOJOK (3apOAKOBHI KOpIHEIb, MiACIM'SI0NbHE
KOJIIHO, CciM'si1071s1, pyOunk). bymoBa miony (TphoximapoBa CTiHKa iHaciHuWHA). Tumm
IJIOIB: cyXi (CIM'SHKa, 3€pHIBKa, TOpiX, 010, KOpoOOUYKa, CTPYYOK, CTPYUEUOK),



COKOBHTI (MPOCTI -KICTAHKa, rapOy3uHa, Aroja, moMepaHelb, s0J1yko; 30ipHi -30ipHa
KICTSIHKa, CyHHUMHA; cyruiand. [lepioa cnokoio Ta yMOBH MPOPOCTaHHS HACIHUHHU.

PizHomaHiTHiCTHL pocauH. Po3zmHOXkeHHS pociivH [IOHATTA mpo KUTTEBUUI
UKJI POCIUH (YepryBaHHsS HECTATEBOrO Ta CTAaTEBOIO IOKOJiIHB). 3arajibHa
XapaKTepUCTHKA, OCOOJMBOCTI TMOIIMPEHHs, 3HAYEHHs MOXIB, IUIAYHIB, XBOIIIB,
MaropoTeii, TroJIOHACIHHUX, IMOKPUTOHACIHHUX. Pi3HOMaHITHICTH pociauH: Moxu
(momitpux, MapmiaHilis, cdaraym); Ilmaynm (cemarinena, OapaHellb 3BUYAWHHM,
miayH OynaBoBuaHuUI); XBoIll (XBOII MOJbOBHM, XBoml JiicoBuit); Ilomopori
(IMUTHUK YOJIOBIYMH, OPJISIK, TUCTOBUK, CTPAYCHUK, CalIbBIHIsA); ['0MoHACiHHI (T1HKTO
JIBOJIOTIATEBE, THC ATITHUHN, Tys, KUMApHUC, COCHA, SJIMHA, MOAPHUHA, SUIOBEIb, KEIp,
BEJIbBIYis JTUBOBUXKHA, edenpa, CaroBHHUK); [Toxpuronacinui
(Kamyctsani/XpecTouBiTi/: TpULIMKH, peabKa AMKa, KalycTa, Tip4uils, parnc; Po3osi:
CYHHIIS, IIUTIIINHA, TOpOoOrHA, 0myHs, BuliHs, boOoBi: Fopox, kBacois, KOHIOINHA,
poOiHisA/Olna akarlisi/, nrouepHa; [lacibOHOBI: METyHis, MaciiH, TIOTIOH, KapTOILI,
ToMart, nepeib; AicTpoBl/CKIaIHONBITI/: COHSAIIHUK, Kyiah0aba, Oyask, poMallika,
BoJionika; [{uOynesi: uuoOymsi, yacHUK, yepeMina; JIUTiHI: TIoNbIaH, MPOIiCKa, JILTIS;
31akoBi: KyKypy/3a, puC, MIIEHUIS, KUTO, OBEC, OUepeT, nmupiit). @opmu i criocodu
PO3MHOKEHHS POCIIHH.

I'pudn 3aranpHa xapakrepucthka rpudiB. OcoOnmMBoCcTI OyJ0BU Ta MPOLECIB
KUTTEIISIIBHOCTI Ha MPHUKIAAl MATMHKOBUX, IBUICBUX IpUOIB Ta ApXMIKIB. ['pubn
canpotrpodu, mapazutv, cuMOioTpodu. 3HAUYEHHS TpUOIB y MTPUPOJI Ta >KUTTI
moauHu. PizHomaHiTHICTE TpubiB: IIANMHKOBI TpubM (Maciok, Oumil Tpuo,
M1JIOCUYHUK, ONEHBbKH, MEUEpHIll, MyXoMOp, Oiifa moranka), 1iBuieBi rpudu (Mykop,
MEHILWII, aclepriia), rpuOU-Mapa3uTH POCIHUH (TPYTOBUKH, OOPOUIHUCTO-POCSHI,
CaXKKH, p1>KKH). BukopuctanHus rpu6biB y Xap4oBiil HpOMHUCIOBOCTI Ta (hapMaKOoJIOrii.

JInmainaukunJ InmaiHuKn - acorriamii CIIpaBXKHIX rpubiB 3
(OTOCHHTE3YIOUMMH OpraHizMaMu (BOAOPOCTSIMU Ta IiaHoOakTepisimu). bynoBa Ta
OCOOJIMBOCT1 >KUTTEIISIBHOCTI (PKMBJICHHS, PO3MHOXEHHs) JuIIaiiHukiB. HaxkumHi
(mlekanopa), nucTyBaTi (mapmednisi), KymucTi (KJIaJIOHis) JWIIAHHUKA. 3HAYCHHS
JUIIANHUKIB Y TPUPOJI Ta KUATTI JIOUHHU.

OnHokJiTUHHI TreTepoTpo(Hi eykapioTuuHi opra”ismm BinbHOXUBYYI 1
napa3uTU4YHl BUIW OJHOKJIITHHHHX TETEPOTPOPHUX EYKAPIOTUIYHUX OPTaHi3MiB.
Memikanili nmpicHUX BOAOWM: ameba mpoTtel, iHdy3opig-Tydenbka. OcoOaMBOCTI
OynoBM Ta TPONECIB JKUTTEMISUIBHOCTI  (KUBJICHHS, JWXaHHS, BUJIUICHHS,
OCMOPETYJISIIA, pPyX, MOJPa3IuBICTh, PO3MHOXKEHHS, IHIMCTYBaHH:). [lapasutu
TOOUHU  (IU3eHTepiiHa ameba, MalpiMHUN TUTa3MOii) 1X  OCOOJHBOCTI.
3aXBOPIOBaHHS, IO BHUKJIMKAIOTHCA TApa3sUTHYHUMH OJHOKIITUHHUMHU (amMcOHa
IU3EHTEPIs, MaJIApis), Ta iX NpodIaKTUKa

I'yoku ['yOku - mepBuHHI OaraTOKJIITUHHI TBapuWHH, 110 TNepedyBaroTh Ha
TOTKaHWHHOMY  piBHI  opranizamii.OcobmuBocti  OyoBM  Ta  MPOIECIB
KUTTEIISUIBHOCTI Ha MpUKIIal 6oasiru. Pois ry0oK y pUpoi Ta )KUTTI JIFOJUHHU.

CnpaB:kHi 0araTokjaiTUHHI TBapUHHU. 3arajibHI O3HAKW OYJOBHU 1 TPOIIECIB
KUTTENSUTBHOCTI TkaHuHM TBapuH. Tunm cumetpii Tina (mBoOIYHA, pajiaibHA).
Tunu mopokHuHU TiMa (MEpPBUHHA, BTOPUHHA, 3Mimana). [lokpusu Tina. Cucremu
OpraHiB: OMOPHO-PYyXOBa (30BHINIHIA Ta BHYTPINIHIA CKEJNET, TiIPOCKENET,
MyCKyJarypa), TpaBHa CHCTeMa (3aMKHEHW Ta HACKPI3HWN KHUIEYHHWK, TPaBHI
3aJ1031), KPOBOHOCHA CHCTeMa (3aMKHEHa, He3aMKHEHa), HepBoBa cucreMa (audy3Ha,



raHriioHapHa, TpyOuacTta), pI3HOMAHITHICT, OpraHiB AuxaHHs (3s0pa, Tpaxei,
JIeTeHEeB1 MILIKM, JIETeH1) 1 BUAUICHHS (HUPKH, MaJbIIri€Bl CyAMHU, MeTaHeppuii,
npotonedpuaii). Opranu uyttsa. [lompaznuBicTe Ta pyx. @OpMH pPO3MHOKEHHSA
TBapuH. CTareBi KIITHUHHU, 3aIUTiIHEHHS. PO3BUTOK TBapuH.

IloBeninka TBapuH Bpoxkena 1 HaOyra mnoBefiHKa. DOpMH TOBEIIHKH
TBapHWH: JOCIIJIHUIIbKA, XapyoBa, 3aXHWCHA, TIrl€HIYHA, PENPOAYKTHBHA (TOIIYK
napTHepiB, OaThKiBChKa IOBEAIHKA Ta TypOOTa IPO TMOTOMCTBO), TEpPUTOpialibHA,
comianbHa. Ciocobu opieHTYBaHHsS TBapuH. XOMIHT. Mirpaiii TBapuH. KomyHikartii
TBapuH. EleMeHTapHa po3yMoBa JisIbHICTb.

PizHomaHiTHiCTH, mNOIIMPeHHs, 3HAaYeHHss TBapuH JKanki, abo
KumkoBomopoxHUHHI, iX PI3SHOMAHITHICTR: MeAy3a aBpellis, Meay3a KOPEHEpOT,
rifipa, akTHHIs, Maapenoposi kopanu. [1nocki yepsu. Pi3HOMaHITHICTD Tapa3UTHUHUX
mwiockux uepBiB: CucyHu (NEHiHKOBHM Ta KOTA4YUM cucyHH), CTHOKKOBI YepBU
(Onvaunii Ta CBUHSYMHI IIN'SKH, €XIHOKOK, CThOXKAaK IHpokuit). Hematomu, a6o
Kpyrmi yepBu. Pi3HOMaHITHICT NapasUTUYHMX HEMAToj (ackapuaa JOJIChKa,
roctpuk, Tpuxinena). Kinpuacti yepBu /Kiumpyaku/, iX pI3HOMAaHITHICTB:: barato
HIETUHKO B 1 4epBH (Hepeic), ManomeTuHkoBl 4YepBU (JOUIOBUN 4YEpB'SK,
TpyOounuk), II'sBkm  (Memuuna  m'aBka).  YnenucrtoHori.  PakomomiOHi.
Pi3HOMaHITHICTH pakonoAiOHUX (PIYKOBI paku, KpaOu, KpeBEeTKH, NadHii, IUKIONH,
MOKpHII1), POJIb Y MPHUPOJI Ta >KUTTI JroguHu. [laBykomomiOHi, X pi3HOMaHITHICTb
(maByKu: TMaBYK-XPECTOBHUK, KapaKypT, TapaHTYJ; KIIIIil: KOPOCTSHUU CBEpPOYH,
cobauuit k). Komaxwu, ix pisHoMaHITHICTE: Tapranu (taprad pyauit), [Ipsmoxpui
(koHMK 3eneHWH, capaHa MaHjpiBHA), TBepmoxpuii/XKyku/ (TpaBHEBUU Xpylil,
COHEUYKO, IKYK-OJIEHb, KOJOpPAaAChKHi kykK), IlepetmHuactokpuni (Omxoina
MeJIOHOCHA, Mypauikn), Jlyckokpuii/Merenuku/ (Oif1aH KamyCTSHHUM, IIOBKOBUYHUI
LIOBKOMPSI, MaxaoH), JBokpuiil (Myxa KIMHAaTHa, MaJIIpiiHuiA komap). [lapasutuyusi
Ta KPOBOCHUCHI komaxu (0JIOXH, BOII, MOCTUIbHI KJIOMH, KOMapi, re/i3l, OBOJU) SIK
IIEPEHOCHUKHU 30y AHUKIB 3aXBOPIOBaHb  JIIOJIMHH. Momtocku/M'sikyHu/.
PiznomaHiTHICTE MoOINIIOCKIB: UYepeBoHOT1 (BHHOTPAJHUM CIUMaK, CTaBKOBUK
BENUKUM, cnu3yHu), JIBocTynkoBi (0e33yOku, mepiiBHHIN, MiAil), ['onoBoHOTI
(kampMapH, KapakaTuili, BOCbMUHOTH). XOpJIOBI, 3arajbHl O0COOJMBOCTI Oy/nOBHU Ta
IPOIICCIB XUTTENISUIBHOCTI. P13HOMaHITHICTE XOp0BUX. Pubu. PizHOMaHITHICTE pHO:
XpsmoBi pubu (akynu 1 ckartu), KictkoBi pubm - Ocerpornogioni (ocetep),
Ocenennenonioni (ocenenens), JlococemoniOni (ropOymia), OkyHenomiOHI(Cyak,
okyHb), Koponomozi6ni (miiTka, Jsmi, kapack, kopor). Amdio6ii, abo 3eMHOBO/IHI.
Pi3zHOMaHITHICTh 3eMHOBOAHUX: be3xBocTi (’kaba cTaBKOBa, pomyxa 3BUYAlHA),
bes3nori (kinbuacrta yeps'sra), XBocTaTi (cajlaMaHipa IsIMUCTa, TPUTOH 3BUYANHUN).
Pentunii, a6o Ilmazynu. PizHomaHiTHICTH Tmia3zyHiB: Jlyckari (simiipka mpyJka,
rajiloka 3BUYaiiHa, By 3BuUYailiHuii), Uepemaxu (OosoTsHa yepernaxa, MOpPChKa
yepenaxa), Kpokoaunu (HUIbCHKUM Kpokoaui, aiiratop). IIraxu. PizHOMaHITHICTB
ntaxiB: beskinesi (crpaycu, kiBi), Kinerpyni - IlinreinonoaioHi (iMnepaTopchbKuii
MiHrBiH), JartnmomoniOHi, (Bemukwuii ctpokartumii asten), KypomomiOui (mepermen,
ps6unk, (azaH, OGaHKiBChKI Kypu), ['ycemomiOni (J1€0iab-IUNYH, KadKa-KPUKEHb,
rycka cipa), CokomnomoaioHi (ssctpy0 Benmkuii, 6epkyT), CoBomoi0H1 (coBa Byxara),
JlenexononiOH1 (Jeneka Ounmii, yaruia cipa), XKypaBienonioni (KypaBenb Cipuil),
['opobuenonibni (rpak, BOpoHa cipa, COpPOKa, JacTiBKa MICbKa, CHHUIS BEJHKA).
Ccapmi. PiznomaniTHicTh ccaBiiB: [lepmo3Bipi -sitniexiagHi ccaBii (KauykKoa3boo0,



exunna); Cymuacti (keHTypy, koana); [InanenrapHi ccapiii: Komaxoinni (3BuyaitHuii
Kak, kpiT), Pykokpuii (BedipHuus pyaa, Heronup), ['puzynu (6abak, 6i1ka, 600ep,
MUIIA XaTHS, XOM'SK, TIAITIOK, HYTpis), XWxKi (BOBK, coOaka, JINCHIIS, TUTD, JIEB, PHUCH,
KIT CBiMChbKUH, OUMM Beamiab, Oypuwil BeAMiAb, KyHHUI JCOBa, COOOJb),
KutononiOni (cuHiM KUT, KaliajoT, KocaTka, AenbgiH-Ou1000uka), [TapHOKOMUTHI
(HexyiHl: kabaH, OeremoT; >KyHHI: 3yOp, KO3yJsd, JIOCh, KO3H, BIBIIi),
HemaprokonuTH1 (CBIMCHKHMI KiHb, KiHb [IpKeBaibchbKOTr0, 3¢0pa, KyjaH, HOCOPIr),
[Tpumartu (JiemMypu, MapTUIIIKH, MaKaKy, TIaBiaHU, OPAHTyTaH, IUMIIaH3€, TOPHIIA).

Opranizm J0IuHH SIK 0i0JI0TiYHA cucTeMa.

BynoBa Tina mwoaunn TkaHWMHM OpraHi3My JIIOJWHH, iX OyaoBa 1 (yHKII.
Oprany, cucteMu opradis. PerynasTopHi cucteMu opraHizMy JIOIUHH.

HepBoBa peryasinis. HepBoBa cucrema moguau HelpoH - CTpyKTypHO-
(yHKIIOHATbHA OJMHMIISL HEPBOBOI cUCTEMHU. PeduieKTOpHUI NMPUHLUI ISTTBHOCTI
HEpBOBO1 cucteMu. PednekropHa ayra, ii ckiaaoBi Ta pyHKIIOHYBaHHS. L{eHTpanbHa
Ta nepudepuyHa HEpBOBI cucTeMH. byaoBa Ta (yHKIII CIMHHOTO 1 TOJIOBHOTO
MO3Ky. BereratuBHa HepBoBa cucTeMa (CUMIATHUYHUN Ta NapacUMIIATUYHUN
BiJIT1IHM ). BIUIMB BereTaTBHOI HEPBOBOT CUCTEMU Ha JISUIBHICTh OPTaHi3MYy.

I'ymopanbna peryasimis. Ennoxkpunna cucrtema moanHu.dDyHKIii 1 OygoBa
CHJIOKPUHHOI cucTteMu. EHIOKpHHHI 3a103M (3aJ103W BHYTPILIHBOI Ta 3MIIIAHOT
cekpenii). ['opMOHM Ta HEWpPOTrOpMOHM, X BIUIUB Ha MPOLECU KUTTENISIBHOCTI.
OyHKIIT 32103 BHYTPIIIHBOI Ta 3MIMIAHOT CEKpelli, HACHIAKK iX TMOPYIICHHS.
BiaMiHHOCTI MI)K HEPBOBOKO 1 TYMOPAJIBHOIO PETyJALI€0 (Pi310J0TTYHUX (DYHKIIIHI
Oprasizmy.

BuyTpimne cepenoBuine opranismy JoguHu. Kpos. Jlimpa Buytpimne
cepenoBulle opradizMy moauHu. OyHkuli kposl. Ckiiag KpoBi: mia3ma, (popMeHH1
€JIEeMEHTH (epUTPOLUTH, JEeHKOUUTH, TpoMOoruTH). I'pynu kposi cucremu ABO.
[Toustts npo pesyc-dakrop. [lepenuBanns kposi. 3cimanus kpoBi. Ckiag 1 GyHKII1
mimopu.

KpoBonocha ta gimdparnyHa cucremu JOAUHM BylioBa KpOBOHOCHOI Ta
mimparnunoi cuctem. KpoBooOir, ioro perymsmiga. bymoa cepis. BiactuBocTi
cepueBoro M's3a. CepueBuit nwmki, ioro (asu. Pobora cepus, ii perynsiis.
KpoBonocui cyaunu, ix OymoBa 1 ¢ynkimii. Bennke Ta Mame koma KpoBOoOOIry.
Aptepianbanii Tuck. JlimdaTtuana cucrema, ii Oymosa ta dynkiii. Jlimdoooir.

Imynirter. IMmyHHa cucrema moaunu Imynirer, ioro Buau. IMyHHa cuctema, ii
CKJIaJl Ta O0COOJMBOCTI (PYHKIIIOHYBaHHS. MexaHi3MU B3a€MOJIIi CUCTEMU AHTUTCH-
aHTUTINO. Anepriuydi peakuii. [IOHATTS mNpo IMyHOKOpPEKIII0 ¥ IMyHOTEpamiio.
[IpodinakTrka iHPEKIINHIX 3aXBOPIOBaHb JIFOJAUHU

JMuxannsa. /[uxanpHa cucrema mroauHu bynoBa 1 GpyHKIi opraHiB AWXaHHS.
[Ipouecu razoo0OMiHy y JiereHsix Ta TkaHuHax. JuxaneHi pyxu. [Ipouecu Bauxy Ta
Buanxy. HeiiporymopanbHa perymsimis auxaHHs. [IOHATTS Mpo KUTTEBY €MHICTh
nerenb. Ckiaa BAMXYBAaHOTO, BUAUXYBAHOTO Ta aJIbBEOJISIPHOTO MOBITPs. 1'0socoBmii
amapar Ta Moro (yHKI[IOHYBaHHSI.

TpaBaenns. TpaBua cucrema moauau bynoBa ta GpyHKkIii opraHiB TpaBIeHHS.
TpaBHi 3an03u (CAMHHI, MeYiHKA, MiAUUTyHKOBa). TpaBHI coku. bymoa i1 ¢yHkmil
3y0iB. TpaBieHHs y pOTOBIN NOPOXKHUHI, NIIYHKY, KUIIEYHUKY. llpucTiHkoBe
TpaBiieHHs. BcMokTyBanHs. Perymsiis npoueciB TpaBieHHS.



OOMiH pe4yoBHH i IepeTBOPEHHs eHeprii B Opraizmi JauHu XapuyBaHHS
1 00MmiH pedoBuH. [loHATTS mpo 30anancoBaHe/pallioHaIbHE/ XapuyBaHHs. binkoBwit,
JITITHAN, BYTJIEBOJHUN, BOJHO-MiHEpaTbHUN 0OMIH. [TOHSATTS SIKOCTI MATHOT BOJH.
Ponbs dhepmentiB, AT® y 3abe3neueHHi npoieciB MeTadbosizMy. Bitaminu, iX poJsb B
obmiHl peuyoBuH. [lopymieHHs OOMIHY pEYOBHMH, TMIOB'I3aHI 3 HECTayelo YU
HA/UITAIIKOM HAAXO/KEHHS MEBHUX BiTaMiHIB. HeratuBHWI BIUIMB Ha META0O0JI3M
TOKCUYHUX PEUYOBUH. 3HEUIKO/HKEHHS TOKCHYHHUX CIIOIYK B OpraHi3mi JIIOJAWHH.
HeiiporymopainbHa perysilis MpoIeciB METado1i3My.

Bupinennsi. CeyoBuaiibHa cucTema o uHu bynoBa 1 yHKINT ce4oBUALIBHOL
cuctemu. bynoBa Ta Qynkuii Hupok. HedpoH sk cTpykTypHO-(PyHKIIOHATHHA
onuHuI HUpOK. [Iporecn yTBOpeHHs Ta BUBEACHHS ceul, iX perynsuis. Poas Hupok
y 3/1IICHEHHI BOAHO-COJILOBOTO OOMIHY.

Hlkipa. Tepmoperynsuia. bygosa ta gpynkuii mkipu. Ponp mkipu y BuaiieHH1
MPOJYKTIB MeTabomi3My. TepMoperysiis Ta poib WKIPH Y IbOMY MPOIIECI.

OnopHo-pyxoBa cucTeMa JIOAUHU 3HaA4YeHHS, (yHKIIi, Oyq0Ba OMOPHO-
pPYXOBO1 cucTeMHU. XIMIYHUK CKIIaJ, OyJqoBa, piCT KICTOK. TwnM 3'€qHAaHHS KICTOK.
bynoBa ckenera. OcoOauMBOCTI CKeleTa JIOAWUHH, 3yMOBIICHI MPSAMOXOJIIHHSIM.
M's30B1 TkanuHU. byoBa Ta QyHKIT ckeneTHUX M'si31B. OCHOBHI TPYIU CKEJIETHUX
M's31B. MexaHi3M ckopoueHHs M's3iB. PoGora, ToHyc, cuima Ta BTOMa M'SI3iB.
Perynsiiist pyxoBoi akTUBHOCTI.

CeHcopHi cucTeMH JIIOAUHN. 3arajibHa XapaKTePUCTUKA CEHCOPHUX CHCTEM.
Pons ceHcopHux cuctem Yy 3a0e3leueHHl 3B'SI3Ky OpraHi3My 13 30BHIIIHIM
cepenoBuiieM. CEeHCOpHI CHCTEMH 30pYy, CIyXy, PIBHOBAaru, HIOXY, CMaKy, JOTHKY,
TemiiepaTypu, 6omto. Peuenropu, ix tunu. Opranu yyTTs sk nepudepudHi 4aCTUHU
CEHCOpHUX cucTeM. bynoBa Ta (yHKIIii OpraHiB 30py, CIIyXy Ta piBHOBAarHu.

Buma HepBoBa aisiibHiCTL JroaMHM HepBoBi mponecu, iX NOKa3HHUKHU.
be3ymoBHI 1 yMOBHI pe(dieKkcH, IHCTUHKTH. YTBOPEHHS YMOBHUX pe(dIeKciB.
dopMyBaHHS THMYacOBUX HEPBOBUX 3B'SA3KiB, iX 3HaUeHHA i (PopMyBaHHS
yMoBHUX peduiekciB. [anbmyBaHHS yMOBHUX peduiekciB. Di310JI0T1YHI OCHOBH
moBieHHs. [lepma 1 npyra curHanbHi cucremu. Hapuanns. [Tam'site. Buia HepBoBa
TISJBHICT, JIIOJMHM Ta 11 OCHOBHI Tumu. Tunu temmepameHnty. CoH K
(GyHKIIIOHATBHUM CTaH OpPTaHi3My, HOTO 3HAUYCHHSI.

Penponykuis Ta po3BUTOK JwauHU. BynoBa craTreBoi cUCTEMH JHOJUHM.
OyHKIII] CTaTeBUX 3aJ103 JIOJUHU. bynoBa cTaTeBUX KIITHHU JIIOJUHU. ['amMmeTorenes.
[lepBuHHI Ta BTOpWHHI CTaTeBl o3HakW. llepionu oHTOreHE3y OAWHU. PO3BUTOK
3apojika 1 ioja, GyHKINT mianeHTi. PO3BUTOK AUTUHU TICIs HAPOIKCHHS.

OcHOBH €eKo0.10rii i €eBOJTIOIiHOr0 BUECHHSA

Exonoriuni uyunHuku. IHomyasimis ExonoriyHi 4YMHHUKKA Ta  iXHS
kiacudikamiga. [loHATTS mpo onTUManbHUN Jdiana3oH il €KOJOT1YHOr0 YWHHUKA.
3aKOHOMIPHOCTI BITUBY €KOJIONYHUX YAUHHUKIB Ha *KUBI opraHizmu. [IpucrocyBanus
KUBUX OpPraHi3MiB JIO0 Jii €KOJOTIYHMX YHHHHUKIB. EKoIoriyHa BaJICHTHICTb.
Exonoriuna Hima sK pe3ynbTaT NPUCTOCYBAHHS OpPraHi3MiB JO0 ICHYBaHHS B
exocucteMi. [lonarts npo momynsmito. CTpyKTypa Ta XapaKTEpUCTHUKU MOIMYJISLIHN.
[Tapametpu momymsii. [lomynsiiini xBuii. [IoHATTS mpo MiHIMaIbHY )KUTTE3ATHY
nomyJsiiito. Ekonoriyni crpaTerii momysisiiii.



Exocucremn CxiagoBi, BIACTUBOCTI Ta XapaKTEPUCTHKH EKOCHCTEMHU.
bionieno3 ta 6ioron. Tunu 3B'13KiB MK MOMYJISIISAMU PI3HUX BUAIB B €KOCHCTEMAX.
[leperBopenHst eneprii B ekocructeMax. [IOHATTS mpo MpoayleHTIB, KOHCYMEHTIB Ta
penynentiB. Tpodiuna crpykrypa OiomeHo3y. Exomoriuni mipaminu. IIpoctopora
HEOMHOPIAHICTL  OloneHo3y. CTpyKTypHE pi3HOMaHITTA OiomeHo3y. Yacosa
HEOJHOPIIHICTh €KocUcTeM ((peHOIOTIUHI 3MIHH, CYKIIECIs).

biocdepa sk ruodaabHa exocucrema CrpykTypa Ta Mexi Oiochepu.
bioreoxiMiuHi UK /KOJI00OIT peUOBHH/ K HEOOX1/THa YMOBaA ICHYBaHHs Oiochepu.
Buennss B. I. Bepnaacekoro mpo 6iocdhepy Ta Hoochepy Ta HOro 3HAUYCHHS IS
VHUKHEHHS  TJI00anbHOI  eKoJoriyHoi  Kpus3u. OCHOBHI  YSBIEGHHA  IPO
aHTPOTOTeHHUI/aHTpOMIYHUI/ BITMB Ha 6iochepy. Buau 3abpyaHeHHs, X HacHiAKU
g exocucteM Ta JoAuHH. [IoHATTS mpo AKicTh AoBKULIA. CydacHi rio0anbHi
€KOJIOT1YH1 npoOnemMu CBITY, eKOJIOT14H1 npobieMu B YkpaiHi.
AHTpONOreHHUI/aHTPOIIYHNK/ BIUIMB Ha O10JIOTIYHE PIZHOMAHITTA (BUMHpAHHS
BUJIIB, BHJAM-BCENICHL). 30epeXeHHs OI1OpI3HOMAaHITTS sK HeoOXigHa YMOBa
ctabuibHOCTI Olochepu. CydacHi HanpsIMKA OXOPOHM TMPUPOAM Ta 3aXUCTY
HAaBKOJIMIIIHBOTO  CcepefoBUINa B  YKpaiHi Ta cBiTi. ba3oBi  moyioKeHHS
npupoIoKopucTyBaHHs. KoHuenmis cTajioro po3BUTKy.

Ananramiss K 3arajbHa BJACTHBiCTH OloJoriyHMX cHcreM 3arajbHi
3aKOHOMIpHOCTI  (popmyBanHs ananrtauii. [loHATTS mnpo mpeaganTaiio Ta
[ocrajanraiio. BiacTUBOCTI  agarTariii. ®dopmyBaHHA  ajanTalii  Ha
MOJIEKYJIIPHOMY Ta KJIITUHHOMY PIBHSIX opraHizaiii. [IpuHimm e€gHOCTI opraHi3miB
Ta cepeloBHILa iXHbOro MemkanHs. Ctpaterii aganTtaiiil opraHi3miB. [ToHATTS mpo
€KOJIOTIYHO TUIACTUYHI Ta €KOJIOTIYHO HerulacTU4H1 BUAM. [IOHATTS mpo ajganTuBHY
pamiamito. JKutteBi (QopMH TBapuH Ta POCIMH SIK aJanTaliifo cepeaoBuUIla
MewKkaHHs. [IOHATTA Tpo CHpSKEHY €BOJIOLIK0 /KOEBOMIOLI/ Ta KOaJalTalllo.
OcHOBHI cepeoBUIlAa ICHYBaHHA Ta ajanTauili 10 HuUX oprasizMmiB. CrocoOu
TepMmoperyisuii opraHizmiB. Cum0io3 Ta iforo ¢gopmu. OpraHizm K CepeIoBUIIE
MmenikanHda. [lomupeHHst mapasuTu3sMy cepell pi3HUX TPyl OpraHi3MiB. AmanTarrii
nmapasuTiB 10 MEIIKaHHS B OpraHi3Mi xassiHa. BiamoBigs opraHizMy Xa3siiHa Ha
OCEJICHHSA Mapa3uTiB. AJanTuBHI O10JOTIYHI PUTMHU OI1OJIOTIYHUX CHUCTEM PI3HOTO
piBHsS  opraHizamii. Tunu aganTUBHUX  OIOJIOTIYHHUX  PUTMIB  OPraHi3MIB.
doTomnepioau3M Ta HOTO aJalTUBHE 3HAYCHHS.

OcHoBH eBoJOIIHOr0O BYeHHsi [loHATTS mpo eBomorito. EBomroriiHa
rimoteza JX.-b. Jlamapka. OcHOBHI MOJOKeHHs eBouroliiHOI Teopii Y. Jlapsina.
IToeqnanns Teopii [lapBiHa Ta reéHETHKU: CHHTETHYHA Teopis eBosrorli. [lomymsiis
Oprai3miB sk oguHUI eBoolli. [ToHATTS mpo mikpoeBomonito. PakTOpu 3MIHU
TF€HEeTUYHOI CTPYKTYpU TOMYJSIii: MyTallii, 130/s1is, Mirpauii, Apeid TreHis,
npupoAHUil 100ip. 3aKOHOMIPHOCTI pO3MOALTY aneniB B mnomyidmisx. Crnocobu
BUAOYTBOpeHHS. [IOHATTS TpO AMBEPreHINiI0, KOHBEPICHIIIO Ta MapayiemizM,
aHaAJOTIYHI Ta TOMOJIOTIYHI OpraH, PyJMMEHTH Ta aTaBi3MH, O10JIOTTYHHUIA MpOrpec
Ta perpec. llornsan Ha BUHUKHEHHS XUTTS Ha 3emuni (KpearioHi3M, MaHCTIepMis,
abiorene3). CyyacHi MOTJISAM Ha TEPBUHHI eramu eBooIii kuTts: PHK-cBIT.
KitodoBi etanu eBOIONIT )KUTTS HA 3eMUTi.
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