


Po3zaia 1. Beryn. Ximivnnii cknai, crpysrypa i pynsuionysanns Kairun, Peasizanis enaakosoi indopmanii.

Beryn

MyujaMeHTadbHl  BAacTHBOCTI Ausoro. Pieumi opramizanii aurTrs
DIONOrIYHKUX CHCTEM Ta TX XapakTepHi pHucH.

Metoau gocaiaxkens B Oiosiorit. 3HayeHns GiolorYHHX 10CiIKeH Y
AHTTI THOIHHH,

3HATH 1 PO3YMITH

DyngamenTanbii BaacTHsocti i Gyukuii susoro. Pieni opranizauii surrs Glosorivnux
CHCTEM: MOJICKYIAPHHIL, KNITHHHUI, OpraHisMoBuii, exocucremunii, 6iocepumii. Metoan
JlocUKeHAS B O10a0TilT NOpiBHANLHO-ONHCOBHI, CKCNCPHMEHTANLHIH, MOJCTIOBAHHA,
MOHITOPHHT. 3HA4eHHA NOHATHL | TEPMIHIB: cHcTema, OlocHeTeMma, MOUENIOBAHHS,
MOHITOPHHT .

YMITH

Bu3nauaTi NpaBMibHICTL 3aCTOCYBAHHA BKA3aHMX MOHATH | TepMmiHis. Pospizuatu pisui
opramizauil KHTTA OIONOrIYHEX CHCTEM 33 IX XapakrtepHumu pucamu. Cknamatd nmaH
nocikedns. OO0HpaTH MmeToll AociikeHHs. Buinauatn meTy, YMOBH MpPOBEIEHHA
JIOCTIKEHHS, HeoOXiaHe 0018 HAHNA, NOCHIIOBHICTE BUKOHAHHA J0CHIAIB. AHamizysaTn
pesynbTaTi 0IONOTIHHUX EKCTIEPHMEHTIB, SKi MOXKYTh OYTH NpeacTaBieHi y BUIIALL OMUCY,
Tabnuunol indopmauii, rpadikis, alarpaM Towo.

XiMiunuil cknan KmTHHI

Knacudikaitis XiMIvHHX eleMCHTIB 3a IXHIM BMICTOM B OpraHizMax.
Hacnigkn  HepocratHboro alo  HAWIHUIKOBOIO HAAXOMKEHHA B
opranizM moauHKH Ximiuanx enementis (1, B, be, Ca, K) ta cnocobu
YCYHeHHd Tx HecTaul.

Opraniuni Ta HeOpraHiuHi CrONYKH i IXHA ponb B opraismi. Bona, 1i
OCHOBHI BJIACTHBOCTI Td ponb B oOpraHiami. Boga sk po3MMHHMEK,
rizpodobui i rigpodineni cnonykn. BiononiMepu: noHATTs Npo iXHIO
Oynosy ta kondopmauiro. Byrnepoau: monocaxapuam (pubosa,
nesokcupubo3a, TMoKo3a, (pykTo3a), onirocaxapuan (caxaposa,
naKTo3a), nosicaxapuan (KpoXMmank, UENHN03d, XITHH, [JIIKOTEH).
Ocnosni BractuBocTi Ta (yHKLUIT ByrieBodis B opranismax. Jlinigu
(#upy, BockH, crepoian, docdoninian).

3HATH I PO3YMITH

MakpoeneMeHTH, B TOMY YMCI OPraHOreHHi €IeMeHTH. Bionorivny pois: BOAM, KHCHIO,
itonis N8+, K+, Cl-, Ca2+, Mg2+. bynoBy, ocHOBHI BnacTHBOCTI Ta (pyHKuUiT Binkis,
BYITIEBO/IB, #iniais (Ha mpuiiaaal sxupis Ta doconininis), Hykneinosnx kucaor, ATO.
Ocobnupocti  npoctoporol  opravizanii  OUIKIB, HYKIETHOBHX KHCIIOT, roJicaxapi/lie
(kpoxmans, nemonosa). Poak xiMiunnx 38'a3kiB (KOBaNeHTHI, iiOHHI, BOJHEBRI), Tiapodoinoi
B3a€MOJIT B CTPYKTYpHil opranizaunii makpomonekyn. Bnactusocri ta  npuHumMiM
thyuknionysanns depmentin. Pone AT® » eneprozabesneuenni. JuavyeHus noHaThL i
TepMIHiB: OIOMOIIMEP, MOHOMEP, MAKPOCIEMEHTH, OPIAHOTEHH] EIEMEHTH, MIKPOEIEMEHTH,
rigpodineni i rizpodobui cnonyku, AcHaTypallis. peHatypatis . peniikailia, depmenty,
KO(EPMEHTH, AKTHBHHIL UeHTP (epMeHTa, KOH(POPMALLIs, NPHHLMIT KOMILIEMEHTEPHOCTI, I'eH,
MaKpoepriuHuii 38'430K, CHACMIUHI 3aXBOPIOBAHHA.

binkn. AmiHokucinoru sk moHomepu Oinkie. PiBHi  crpykTypHOT
opradizauii Ginkis. [lenarypauis i penarypauis Ginkis. OcHoBsHi
Oionoriyni Qynxuii Giikis. Mepment, IX BAACTHBOCTI T4 IPHHINITH
DyHKIIOHYRAHHS.

HyxuieTHosl kucnorn. bynosa nykneornais. bynosa ta gynxuii JJHK.
[pununn  kommiementapHocti.  HykieotHaHa nocaifoBHicTs i
noustrs npo red. Bnacrusocti JIHK, PHKTa i7 tunn (MPHK, pPHK,
TPHK).AT®. Pons AT® 8 eneprozabesneyeHHi.

BeranosnioBati B3aemMo3s'a30K Mik (izHKO- XIMIYHHMH BIACTHBOCTAMH Ta DIONOTIYHOIO
ponmo soau. [Nopisuwosarn JJHK 1 PHK 3a xiMiuaum ciiagom i Oynosoro. [pononyearu
3AXO/H MONEPe/KeHHsA 3aXBOPIOBAHD JIHOJMHH, 110 BHHHKAIOTH 32 YMOB HaIHUIKY ado
Hectadi xiMiunux enementis (1, b, be, Ca, K) B opraniami moguus abo y npupoanomy
cepenosHi. Po3B'A3yBaTH elNeMEeHTapHI BIPaBH 3 MonekymspHoi Oionorii: BH3HAauaTH
MOJIEKYISPHY Macy pedoBHHH (Dinka, HykIeiHOBOI KHCIOTH) 3a Macolo oaHoro 3 i
KOMIOHEHTIB, JIOBKHHY MOJIGKYITH HYKJIeTHOBOT KucnoTi, 1T ckia.

Ctpykrypa Ta (YHKUIOHYBaHHA eykapioTHuHux Kiitun KnituHa sk
eleMeHTapHa OAMHMIA JKHBOrOo. MeTomnm AOCHIKEHHS KIITHH.

OCHOBHI BIACTHBOCTI | NIPHHLMITH OYJIOBH eyKapioTHYHOT KIITHHH.

3HATH [ PO3YMITH
MeToan fOCHipKeHHS KIITHH: MIKPOCKOIMis (CBIT/IOBA, eNeKTpoHHa), audepeniiiine
uentpuyrysanua. bynosy i dynxuii koMnonenTie kaitnnu. XiMiuHHH CKaax K1iTHHHOT




Knituuni ML’MGDBH_H, iX XiMIUHMH CKJIal, CTPYKTYpa, BIACTHROCTI Ta
ocrnosHi  ynkuii.  TpaHCIOPTYBaHHA —PEHOBHH  Hepes  KIITHHHI
MeMOpann.

Uuronnasma, Tl KOMIOHEHTH: UNTOCKENET, OPraHeIt Ta BKIIOHEHHA.
OanoMeMOpaHHi OpraHcan: SHAOMIA3MATHYHA CiTKa, anapat [onbuxi,
JizocoMu, Bakyosi. JlpoMemOGpanHi opranenn: MITOXOHAPIT, NIacTHIN
(xnopo-, neiiko - 1 xpomonnact).  Mitoxonapii:  Oyaosa,
(ynkuionaneua pons. Xnoponnactu: Oyaosa, (YHKUIOHATEHA POJb
XJl0ponjactie. ABTOHOMIA MITOXOH/PIH | XJOPONAACTIB Y KIITHHI
PuGocomu: Gynosa, hynxuionansta pons. Llenrpion. Opradenu pyxy
(JUKTYTHKR, BifiKH). Hapo: Oynosa, pyHKIionansHa poib, XpoMOCOMM:
xiMiunmit  cknag, Oygosa, (QyHKUiOHaIbHA poab. Tannoinuui i
aunnoinHuii Habopu xpomocom. ['omonoriuni xpomocomu. OcHosHi
CTAHH XPOMOCOM: IHTeP(a3HHil HEKOMIAKTHII | HAIKOMIAKTH3ALLA Y
npoueci KiiTHHHOTO noxiny. [loaBoEHHS XPOMOCOM  yHACHIIOK
pennikanii  JTHK. Mopdonoria  HaikoMnakTHux — /MITOTHUHHX/
xpomocom. [oustrs npo kapiotun. fnepie, iforo pons.

memGpann. Posib MemGpan B KITHHHI B3aeMoii, MeXaHismmn TpanciopTyBaHH pesoBinH
uepes MemOpann. Ocobausocti opranizawil KNTHH eykapioTis. OCHOBHI CTaHH XPOMOCOM.
Ponn aapa y 30epewenni, nepepaui ta peamsauii cnagkosoi indopmauii. 3naueHHa
crabinsHocti kapiotuny ans icnyeanus suay. Ilpuuunn siaminnocreit y Gynosi knitnn
poenun, TRApUH, TPHOIE. 3HaUCHHA NOHATEL | TEPMINIB: CYKapiOTH, aKTHBHMIT Ta NacHBHHIL
TPAHCHOPT PEYOBHH uepe3 MemOpaHy, eHJOUWTO3 ((arounTo3’, MiHOIMTO3), EKIOUHTO3,
nnasMosi3, AenaasMoliz, KpHCTH, THIAKOIIM, JIaMenM, MaTPHKC, CTPOMa, LHTOIIa3Ma,
M1a3MOIECMH, OPraHenH, BKIIOYCHHS, KapionnaiMa, XpoMOCOMH, FOMOIOTTHHI XPOMOCOMH,
FAMAOTAHMI | ANMAOTAHMH HADOPH XPOMOCOM, XPOMATHH, HYKIEOCOMA, LEHTPOMEpa, fuieyi
XPOMOCOMH, KapioTHI.

YMITH

BusHayari npapuiibHICTE 3aCTOCYBAHHA BKA3aHMX NMOHATL | Tepminis. XapakTepHiyBaTH
KINTHHY #K EIeMEHTApHY OIMHHLIO KHBOIO. BizyaibHO pO3Mi3HaBATH KIITHHH POCIHH,
TBAPUH Ta IX KOMIOHEHTH. BeTanoBniopaTi 38'130K Mixk Gy10B0I0 i yHKLIAMHI KOMIIOHEHTIB
KniTHAK. PO3PI3HATH: aKTHBHUI 1 TACHBHUI TPAHCIIOPT PEUOBMH 4epe3 MemOpaHy, ek3o- i
enaonnTes, daro- i niHoMo3d; rannoiaHuil | aunnoianuit HaGopn XpoMoOcoM: CTaHH
xpomocoM. [TopiBHIOBaTH OpPraHi3aiiio KIITHH POCIIHH, FPHOIB, TBAPHH.

O0min  peuoBuH 1 rnepersopedHs  eweprii  OOMiH  pedqoBiH
(merabonism), iioro saraneHa XapaktepucrHka, CIHICTH NPoOLECIB
CHHTE3Y 1 PO3ILIET/IEHHA PEUOBHH B OPraHi3Mi.

Astotpothuuii | rereporpodunil THnu sxusnenns. Mikcorpodi
OpraHi3MH.

Po3miensenns peqoBuH B opranizmi (6eskucHese, kucHeee). [Mouarrs
npo  ruikonis, Opoginds.  TloHATIA  NPO  KIHTHHHE  JMXAHHA,
MiToXOHApIA AK CHEPreTHYHA CTaHILS KIITHHH.

Gorocuntes. OcHoBHI TpoLECH, 110 BIAOYBAOTLCA Y CBITIOIANEIKHUX |
CRITJIOHE3ANIEKHNX  peakuisx /cBiTnoBiid Ta Temuosili  asax/
thorocuntesy. Posb xnopodiny y cBiTI03aICKHAX peakiLisx /CBITIOBA
(haza/ porocunTesy. 3nauenHs orocuHTesy 1A icHyBaHHs Biocdepn.
[MouarTa npo xemocHHTe3.

3HATH | PO3YMITH

CyTHiCTe 1 3HadeHHs: npouecis  aHabonizmy, katabomismy; MIArOTOBYOTO — cTamy
PO3LICNACHHA OPraHivyHUX PEYOBHH: TMiKOMI3y; OPOAIHHA; KHCHEBOrO €Tany po3LieiieHHs
OpraHigHux peuoBuH; (oTocHHTe3y; XemocuHtedy. Poae Qepmentie y 3abesneuenui
npouecis 06Miny pevosnn. bkepena eneprii ana foTo-, XeMo- i reTepoTpoHUX OPraHi3MIB.
Jlkepena kapboHy 1S aBTO- 1 reTepoTpodiHux opradismie. [lxkepeia opraHidHix peqoBHH
s reteporpodhrnx opranismis. Tpuknaan asrotpodunx (horocunrernku: wianoGaxkrepii,
BOJOPOCTI, POCIIHHI, XEMOCHHTETHKH! 3a/tiz00aKTepii, cipkoei Ta HiTpudikysaibHi DakTepii),
rerepoTpoHHX Ta MikcoTpo(HHX (eBTNeHa 3eneHa, KOMaxoiHi POCHHHM) OpraHizMis.
3uaucHus MOHATH | Tepminis: merabonism, anabonism, karaboism, aBTOTPOhHI OpPraHizMu,
tororpoHi opradizMu, xeMmoTpodHi opraHizmu, retepoTpodHi OpraHisMM, MikcoTpodui
opraHimMu, GOTOCHHTES, XeMOCHHTES, TUTiKoni3, Gponinns, knituune auxanud, wikn Kpebea,
JAHXATEHAT TaHIIOT.

YMITH

Bu3Hauati NpPaBHILHICTE 3aCTOCYBAHHA BKA3AHHX MOHATL | Tepminis., Kuacudikysatu
OPraHi3MK 33 [UKEPe/IoM OTPHMAHHA: eHepril; kapOoHy; opraHidHuxX pevoBHH. 3anHcyBaTH
cymapHi piBHARHA npouecis (oTockHTesy Ta auxanus. [lopiBHioBaTH: AHXAHHA |
thoTocunTes; OpoaiHHA 1 AMXaHHA. AHANIZYBATH XiMIYHMIT T4 eHepreTHuHMil pesynnLTaTh:
eraniB  Po3NENUICHHS OPraHivHuX CrnonyKk (MiaroTosuoro, GE3KMCHEBOrO, KHCHEROTO);
cRITHOZANEHKHUX  (cBiTnOBOT asu/ 1 ceiTioHelaneknux /remuosoi  dazn/  peakuii
thoTocHHTESY.




30epexenns ta peanizanis crajakosol inpopmartii

I'enn, ix Oyaosa | diynxuionansua pons. Mosaiuna Oynosa rena
cykapioTis (ek3oun Ta inTponu). [lonarrs npo renom. Tpanckpunuis:
marpHuHuil  cunrtes monekyn PHK. llouarra npo perynsauiio
TPaHCKPHIILLT.

biocunres Oinkis (TpaHcasitis). 'eHernuHnii kox 1 HOr0 OCHOBHI
snactusoceti. Pone MPHK, TPHK i pubBocom y Giocunartesi Ginxa.
Pennikauis JIHK: naniskoncepparupniii

npuuiin.  IMousrrs npo penapauiro JHK. Pennixauin JHK i
kniTuHHui unkn. Iutepdasa 1 knimunani noain. Kinkkicts monekyn
JIHK i xpomocoM Ha pisHHX crafifax wiiTHHHOrO uuxiy. Mitos,
OCHOBHI TpoliecH, 1o BiadyBalOThed Mia Hac MiTosy. Meiios i fioro
0CODIHBOCTT Y MOPIBHAHHI 3 MiTO30M. (DYHKLIOHANLHA PO MEHO3Y.
[Monarta npo pexombinanio JAHK nigyac meitosy. Kpocuurosep.
Vreopeuns ramer i iXHe 00'eAHaHHA B 3UIOTY MiJ 4ac 3aIUHAHEHHA.
Crarepe posmuomkenns. OcHoBui (JOPMU HECTATEBOTO PO3MHOKEHHA
OpraHismiB (MOAiN ULISAXOM MiTO3Y, OpYHbKYBAHHS, PO3MHOKEHHS
CIopaMH, BEreTaruBHEe pCI'SMHO)KCHIUI:I,

[nanBigyaneHuii po3BUTOK OpraHismy (ovrtorenes). EmBpionanbuuii
pozsuTok. OcHOBHI eTanH emMOpPIOHANLHOTO PO3IBHTKY Y XOPIOBHX
(apobneHHs 3MroTH, YyrBOpeHHs Onactynu i ractpynw). SsBuine
emOpionansHoT inayxiil. [ouarTa npo audepeHuianio KIITHH Nix Hac
emOpioHaibHOro possutky. Crosdyposi wiitnun. [licassaponkosmii
PO3BHTOK Y TRBAPHH Ta fiOT0 OCHOBHI TUITH (HENpPAMII Ta npamMuii).

3HATH I PO3YMITH

bynosy rema. Ocobnusocti opranizauii remomy npo- ta eykapioris. Pons depmentie v
sabesnedeHni npouecis Tpanckpunuii i Tpancnauii. Crnocobu perynauil TpaHCKpUMil Ha
NPHKNAAI TAKTO3HOTO OTNEPOHY MPOKApIOTIB Ta albTEPHATHBHOIO CILUIAHCHHIY €YKapioTis.
Cyrnicts i Gionoriuxe 3HadeHHs: BiocHHTE3Y DIJIKIB | HYKICTHOBMX KHCIIOT; MITO3Y. Meiio3y,
KPOCHHIOBEPY; CTATEBOTO | HECTATEBOIO PO3MHOKEHHS, noniemOpionil, 3amnignenns;
UEPryBaHHS TOKONIHE.

po3BHTKY TRapuH. ETann emOpioHANBHOTO pPO3IBUTKY Y TBAPHH (4pOOIHHA, YTBOpPEeHHA
mopyau, Gnactynu, ractpynu, andepeHiianis KiiTHH, TiCTOreHe3, OpPraHoreHes), ABMINE
emOpioHansLHOT iHyKWiT. bionoriyne 3HaYeHHs POIMHOKEHHA. JHAYEHHSA NOHATE | TEPMIHIB:
CNAAKOBICTL, MIHIMBICTb, FCH, TEHOM, CK30HM, IHTPOHH, TPAHCKPHIILIA, TPAHCALIs,
reHeTH4HUI Koz, iHTepdasa, KniTHHHUI UMK, pekombinauis JIHK, kpocuHrosep, OHTOreHes,
emOpioH, emOploHaneHa IHAYKWIA, DracTyia, ractpyna, AHepeHiiatis KIITHH, 3aniHeHH,
rameTH, 3UroTa, MiTo3, MeHos3.

YMITH

Busnauati npaeuibHICTL 3aCTOCYBAHHA BKaJaHUX MOHATE 1 Tepmidis. [lopiBHioBaTH:
MiTOTHUHMIT i MEHOTHYHMI NOALIH KAITHHK, CTATEBE | HECTATEBE POIMHOMKEHHH: DyI0BY
HOMNOBIYHX | AKIHOUMX ramer; NpsMuil Ta HenpaMHil po3BHTOK DAraTOKIITHHHHX TBapHH!
MOMIIHBOCTI i MEXAHI3MH percHepauil opraHisMy y pociiMH i TBapwH. AHali3yBaTH: eTanm
KITITHHHOTO IMKNTY; a3k MiTo3y il mefio3y; etani (OpMyBaHHA CTATEBHX KIITHH; I1EPioiy
OHTOreHe3y y pocaun i Teapun. Busnawatu nepeparn nepHoi (opmu  (cnocoby)
po3MHOMKeHHS. PO3pI3HATH: C€rnocodH po3MHOMeHHS; (OPMH  3arujiIHeHHs; CrocobH
BCTETATHBHOIO PO3MHOMKCHHS pocnun i Teapun. Knacupixysaty Tunu pocty opraiimin
pisHMX uapers. BisyanbHo posnisHaBatTH: KAITHHY Ha pisHMX (asax MITOTHYHOIO TOMINY;
emOpioH Ha pisHuX eTanax emOpionankHoro po3snTky. Poss'asysari enementapHi Bripas 3
peruiiKalil, TPAHCKPHIILLI, TpaHCsLiL.

Pozuin 2. 3akon

omipuocTi cnagrosocti i minjansoceri

I'eHeTnka - Hayka PO 3aKOHOMIPHOCTI CHAJKOBOCTI | MIHIHBOCTI

OpraHizMie
Knacuuni  meroam remerwunux  jgochigmkens. OCHOBHI  NOHATTSA
reHeTHkn. OCHOBHI  33aKOHOMIpHOCTI  (DYHKUIOHYBAaHHS TICHIB Y

NPOKAPIOTIB Ta eYKapioTik.

3HATH [ PO3YMITH

Metoan  reHeTMuHHX A0CHUDKeHb  (MIOPHAOAOrIMHMIA, TeHeanoridnHi, TOMyIAuiiTHO-
CTATHCTHYHHI, [HTOrEHETHYHHIT, OlOXIMIMHHI, OJH3HIOKOBMH), IXHI ocoBiaMBOCTI Ta
agiarHoctHyHe 3nadcHns. OCHOBHI 3aKOHOMIPHOCTI QYHKUIOHYBAaHHS TEHIB ¥ MPOKapioTie Ta
eyKapioTiB. 3HAUCHHA NOHATH | TEPMIHIB: ale/ib, FeHOTHI, (DEHOTHIL, AOMIHAHTHHH Aeb,
PELECHBHHI aNelhb, TOMO3HTOTA, FETEPO3IUTOTA, YHCTA NiHIA, TIOPHIL.

YMITH

Buznauati npaBHALHICTE 33CTOCYRAHHA BKA3aHHX MOHATL | Tepminis. Pospizuaru: aneni
OJIHOTO Ta PI3HHX T'EHIB; OMO3UIOTH | TETEPOIMTOTH; NOMIHAHTHUI 1 pelecHBHUil cTann
o3Hak. BuzHauat cuTyauii, BAKOPHCTOBYBATH TIEBHHIT METO1 TEHETHYHHUX JOCIIKEHD.

3aKoHOMipHOCTI CHAIKOBOCTI opraxizmis 3aKOHOMIPHOCTI

3HATH I PO3YMITH




cnaakosocti, sertanorieni [ Menjtenesm. Meroa riepesipki reHoTHiy
riGpHAHKX 0cOOHH (aHANITYIONE CXPenlyBaHi).

Muomunna ain renis. O3naka sk pesyibrar npossy 0araTtbox rewis.
Baaemoais reuis. 3ucnieHe venajkysaHHa. XpPOMOCOMHA Teopis
CIA/IKOBOCTI.

['eHeTHUHI OCHOBM BH3HAYCHHS CTATI Y PI3HUX TPYN OPraHi3MIB.
XpoMOCOMHE BH3HAUCHHS CTATI. YCnajkyBaHHsa, 3uenieHe 3i cTarTio,
XpoMOCOMHMH ananis Ak METOJl BUABICHHA NOPYIIEHb Y CTPYKTYPI

KapioTuny.
Cnankosi 3aXBOPIOBAHHA | BN JIIO/IMHH, 3AXBOPIOBAHHA JIOLHHH 3
CIAIKOBO CXMIBHICTIO, ixHi TIPHYHEH. Cyuacui

MDJ'ICI{)‘JTEPH(‘-'-TCI'[CTH‘IHi METON JIOCTIKEHb CaAKOBOCT] JIIOJIHHH,

[pasnino  aucrori  ramer.  3aKOHM  OJHOMAHITHOCTI  FOpHIIB  NEPIIOTO  HOKOIIHHA
(oMinysanng), | po3EnACHus, HEIUIEHKHOTO KOMOIHYBAHHA O3HAK, iX CTATHCTHUHN
xapakrep. [pomizunii xapakrep yenaakysanns (Henosie goMinysanus ). Kogominysanms na
NPHKNA/I BU3HAMEHHS PYN KPoBi M0auHu. LlUTonorivdi ocHOBK 3akodis cnankosocti [
Menaena. TTpHUHHK BIAXHACHB [IPH PO3LICIICHHT 32 (EHOTHITOM BIJL THIOBMX KIIBKICHHX
cniBBiAHOWEHE, BetaHosmennx [, Mennenem. Tunu pzaemonil anenis oaHOro ta pizuux
renis. Mexaismu BuaHayenHs crarti. [Ipyuauun 3uenseHoro (y ToMy 4MCHi 31 CTATTIO)
yenaikysands. OCHOBHI I010KEHHA XPOMOCOMHOT Teopii cnaakosocti. [TpHuanim cnaakosmux
3axBopioBaL moanin. CyuacHi MOAEKYIAPHO-TEHETHYHI METON J0CHi/BKEHE CNAIKOROCT]
JIONHHH. 3HAYEHHA NOHATHL | TEPMIHIB: CTATeBi XPOMOCOMMH, AYTOCOMH, TOMO- Ta
reTeporaMeTHa CTaTh, AHANIZYIOHE CXPELIYBaHHA, TeHO(OH I, CMIAIKORI 3aXBOPIOBAHHS.
YMITH

PospisusTi:  THNM  B3aemoAll  anenis  OHOrO TeHa (MOBHE JIOMIHYBAHHA, HEMNOBHE
JOMiHYBAHHS, KOJAOMIHYBAHHA),  THIN yCnaaKyBaHHsA 03HaK Yy MOJIHHH
(ayTOCOMHO-PEIICCHBHE, ayTOCOMHO- JIOMIHAHTHE, 34erUieHe 31 crarrio). BusHauarm:

poznogi eHOTHNIB HAWAIKIB (11CAA CXPELLYBAHHA OPraHi3MiB 3 NCBHUMH TeHOTHOAMM (i
HABNAKM); MOAKIHBI FEHOTHITH TPH 1anomy denoTuni (i HaBnaku). AHani3ysaTn: KapioTHity,
POJOBOIN JTHOAHHN, PE3YALTATH MOHOTIOPHAHOTO | AMTIOPHIHOIO CXPELLYBAHHA | BH3HAYATH
THI yenajakyBanna o3nak. [lopiBHIOBATH HACTIJKM aHANi3yI0¥Oro CXPEULYBAHHA NPH
HE3AICKHOMY Ta 3UCIUICHOMY yenaakyBanHi. Po3s'asyBaTi THNOBI 3a1aul 3 FEHETHKH HA
MoHOrIOpHANE | AHTIOPHIHE CXPEIYBAHNA: BIACMOJII0 AR OIHOTO reHa (MOBHE | HeloBHE
JOMIHYBAHHS, KOAOMIHYBAHHS), 34enjeHe 31 crarrio ycnaakyeaumus. OGrpyntoByBarth:
WiICHICTL TCHOTHIY; 3HAYCHHA BHBYCHHSA 3AKOHIB CMaAKOBOCTI ISl AiSALHOCTI JNIOIMHH.

3akoHomipHocTi MIHJIMBOCTI Oprasiamis Mopmndpiraniiina
(HecnaakoBa) MiHAMBICTD, 1T npuunni. Hopma peaxuil. Bapiauiiinuii
pan Tta Bapianiiina kpusa. Cpagkosa MiHAMBICTE Ta 11 BHAM:
komOinatusha 1 myrauiitna. Jaepena komGiHaTHBHOT MIHJIMBOCTI.
Mytauii ta ixui Bractasocti. THnn myrauiii (reHOMHI, XPOMOCOMHI,
TOUKOBI; cOMaTHYHI Ta renepatueni). Myrarenni (Gaxropn ((piznuni,
XiMitHi Ta Bionoriuui).

SHATH I PO3YMITH

Jlkepena komOinarnenol Ta myrauiiinol minausoceti, Hpuanan Moaudikauiinol MiHIHBOCTI.
Ipuanny BUHHKHEHHS MyTauiid. Ponb B3aemoail reHoTHIly Ta yMOB JI0BKis y opmyBanui
denoruny. ApanTHBHMil XapakTtep MojaupikauiiiHux 3MiH,, 3HaueHHs KomGiHaTHBHOT
minansocti. Bractusoeti myranii. 3Havenus Mytauiil y KHTT MOaMHH. 3aKOHOMIPHOCTI
KOMOIHATHBHOT Ta MyTauiitHol MinnmBocTi, komOiHaTHBHA MiHJMBICTL, Moau(ikauiiiHa
MIHJIHBICTD, HOPMA peakilii, myraitii, Myrarenni hakTopH.

YMITH

BusnauaTi npapHIBHICTE 3aCTOCYBAHHA BKAZAHMX [OHATH 1 Tepmidiz. PosmizHasati
CHA/IKOBY | HECNAJKOBY MIHIMBICTL, BHAM CHAAKOBOI MinnHBocTi. Po3piznaTn: Myrtarchui
thaktopu; THnH Mytauiil. TlopiBHIOBaTH: BHAM CNANKOBOT MIHIMBOCTI; MYTaliiiHy i
monudikaniiiny  MIHIMBICTE.  AHANZYBATH  Bapiauiiinmii  pag 1 BapiauiiHy
KpuBY.—OOIrpYHTOBYBATH: 3aX0/H 3aXHCTY OPranizMy BiJl BIUIHBY MYTAreHHHX YHHHHKIB;
POJib MYTALIi B €BOIOLIT OPraHi3MiB.

Cenexuis opraniamie. biotexuosoris TToHATTS [pPO COPT POC/INH,

3HATH I PO3YMITH




HOpody  TBApMH, mrtam  Mikpoopradinis.  LlTyunmii - 106ip
(imameigyansumii 1a macoswuit).  Crnopianene 1 HecnopianeHe
CXPELLYBaHHA, MDKBHIOBA (BiasicHa) riOpuan3ailia, 1xX reHeTHYHI Ta
Olonoriuni nacniaku, 'ereposuc Ta ioro reserndni ocuosu. [onstrs
MPo OCHOBHI METO/IH | 3ABIAHHSA CENIEKILT.

Mertoan MONeKYISPHOT FeHETHRH SK OCHOBA CYHacHHX DIOTEXHOTOTI:
MofliMepa’Ha JaHIlioroBa Peakiiin, TeHHA IHKEHePis, KIOHYBAHHA
JIHK, knitunna imkenepis. Knowysanna opramismis. [enetnuno
moaudikosai opranismu (TMO): npuHUHIN CTBOPEHHS | HANPAMKH
BHKOPHCTAHHA.

Meronn | sasaanns cenekuii. OCOBIMBOCTI Cenekuii POCIMI, TBAPHI, MIKPOOPIaHizMis.
3HaueHHA! 3AKOHIB FEHETHKN [UIA CeNeKuil; nominaoiaii B cenexuii pocann. bionoriune
3HaueHHs #ABMina reveposucy. llpuuuun rereposucy. CnocoOun nmogonaHHs CTEPHIBHOCTI
MUKBHA0BHX TiGpHaiB. [TpHHUKIIN CTBOPEHHS Ta 3aCTOCYBAHHA FEHETHYHO MOAH(IKOBAHKX |
XHMEPHHX opranizmis. HanpaMmkn ociijukens Ta cydacHi JocATHEHHA DIiOTEXHOIOr.
3HaueHHs NOHSTH 1 TEPMIHIBI COPT, NOpoja, wirtam, WTydHuii 1odip, ridbpuinsanis,
iHOpHaMHT,  ayTOpHAMHE, TETEPO3HC, KIOHYBAHHA, KIOH, TEHETHYHO MOAH(IKOBAHI
OPravizMm, XHMEpH.

YMITH

Busnauarn npaBuibHICTh 3aCTOCYBAHHA BKa3aHUX TOHATHL | TepMinis. Pospizuaru: hopmu
WITY4HOro 1060py, CHCTEMH CXpelilyBaHb OpraHismis. BusHauarn reHeTnuHi Hachijkun pisHnx
CHCTEM CXpeniyBank opranizmin.  [lpornosysaty Hacniaxm 3acTOCyBaHHA —CyHacHHX
OiorexHonorii. OuiHIOBATH NEpeBary Ta MOKIMBI PHINKH BHKOPHCTAHHA TCHETHYHO-
MOIH(IKOBAHHX Oprani3Mis.

Posnin 3. Biopisnomanitra

CucreMaTHka -  HAYKa Npo  PI3HOMAHITHICTE  OPraHisMis
biopiznomanitra nawmoi nnadern sk Hacnigok ceomouii. CyuacHa
cHcTeMa opranivHoro ceity (gomenn: Apxel, bakrepil, Eykapiorn).
OCHOBHI TAKCOHOMIYHI OJMHMIU, AKI 3aCTOCORYIOTH Y CHCTEMATHIL
opraisMiB. Bui sk ocHoBHa cHCTeMarTHuHa OAMHMUA. Bionoriuna
konueruis  Buay. CyuacHi  wpurepii  suay. [lowsatra  npo
tpinorenernuny cucremaruky. Cnocofu rpadiunoro BiaoGpakeHHs
CMOPIAHEHOCTI CHCTEMATHYHHX TPYTl OPraHiIMiB.

JHATH I PO3YMITH

Cynachy cuctemy opraniynoro cmity. CywacHi npuHIMNK  HAyKOBOT CHCTEMATHKH
opranismiB. OcHoBHI TakcoHOMi4HI oauHuui. [IpHHUMD iepapxivHOCTI TAKCOHIB Y
cucremaruui. [punimn noasiitnux wass oprauizmis. CyrHicts Gionoriunol kouueniii Buy.

Cywachi kpurepil Bujly. 3HaueHHs [OHATH 1 Tepminis: GiopisHOMaHiTTH, JOMEH,
TAKCOHOMIYHA OIMHHIA, CHCTCMATHKA, HOMEHKIATYPa, Kiacu(ikallis, BHI, TaKCOH,
(inorenes,  igOreHeTHYHa  CHCTEMATHKA,  MOHOMINCTHUHA  Tpyna,  KIagorpama,
(pinoreneTHUHE NEpEBO.

YMITH

Bu3HauaTH: npasBuiBHICTL  3ACTOCYBAHHs  DIOPI3HOMAHITIA:  NOHATTA 1 TEPMIHIB!

TAKCOHOMIUHE MONOKCHHS BUIY B CHCTCMI Opramiudoro ceity. Awuanizysati rpadiuni
BIIOOpOKEHHS CIIOPIIHEHOCTI CHCTEMATHYHHX IPYN oprauisMis. BeraHosmiosaTH piBeHb
CNOPITHEHOCTI BIJIIB HA MIJICTABI aHani3zy IXHIX KapioTHmis.

Bipyen. Bipoiau. Ipionn

Ocobnupocti opradizauii ta ¢ydkuionysanna sipycis. Tinortesn
noxomxenns wipycie. Pone Bipycis y eponwouii, nowsTTs npo
rOpH3OHTANBHE nepeHecerHd reis. [Lngxy npoHHKHEHHA BIPYCIB B
Oprafi3MM  POCIMH, TRapWH Ta J0anHu. Bsaemopis  eipycie 3
KJIITHHOIO-Xa38THOM. BUKOpHCTAHHA BIPYCIB ¥ FeHETHUHIN iHKeHEpH
ta Olonorivemx Metogax  OopoTeOM 31 WIKIATHBHMH  BHIGMH.
[Mpodinakruka BipycHUX s3axpopioBadbt MoauHu. [loHarrs  npo
BAKIHHALLIIO.

3HATH I PO3YMITH

Ximiunnii ckmag, ocobanpocti Gynosn Ta BiATBOpeHHs Bipycis. MexaHiaMi HPOHHKHEHHA
BiPYCIB B OPrani3Mu HOJMHH, TBAPHH, pocanH, Gaktepii. [Unaxu Buxomy Bipycy i3 KniTHHE,
Brumms Bipycy Ha kiniTHHY-XasAiHa. TIpHKIaMH 3aXBOPIOBAHL JIOAHHH, AKI CHPHYHHAIOTH
gipyen (moniomienir, rpun, CHIJL, rematuru, ennedanit, kip, naporut, [PBI). 3nauenns
MOHATD | TEPMiHIB: BIPYCH, KANCHJL, CYNEPKancu1, BIpOTau, NpioHu, BaKIHHALIA, GionoridHuii
meTos HopoTEOH.

YMITH
BusHauaru BKAZAHHMX TIOHATH 1 Bisyansno

NPaBHUILHICTL  3ACTOCYBAHHS TEPMIHIB.




[MonaTTa npo BIipoiaH, PIOHK.
|

_po'sni'malsﬂ'm Ta xapakrepuiysatn dakrepiofiari, a1eHoBIPYCH, BIPYCH TIOTIOHOBOT MO3aiKy,
rpuity, iMynoaedinuty  moaumi.  OGrpynToBYBATH 3axonn  npodinaktukn  sipycnmux
JAXROPIOBAHE JTFIOAMIH, HEODXIIHICTE FM00AILHOIO KOHTPOIIO 32 BipycHUMM iH(exiiamy
MHOIMHKM, TBAPUH | POCIHH B cyuacHux ymosax. OUIHIOBATH HEPCIICKTHBH BHKOPHCTAHHS
Bipycis y DioTexHonoriax.

|

‘ [MpokapioTuuni opranizmu

IBynnBa kniTHan nipokapiotis. [pokapiotndni oprasizmm  (apxei,
Baxrepii), ocobnusocti IxHeoT opranizauii Ta gynknionysanna, Tunn
| skuBnens (Qoto- 1 xemocHHTeS, retepoTpodine) i auxanns (anacpodue
1 aepoOne) npokapioTHuHHX opramiimie, PosmuomeHHs (nonin Ta
| BpyHbKyBAHHS KiiTHH) | 0GMIH cniakoBo0 indopMatieio (kou'oratis)
Yy NPOKAPIOTHYHHX  Oprapiamis. B3aemo3s'si3gu  [pOKapioTHYHHX
OPraHi3MiB 3 IHILMMH  OpradizMamMy  (MyTyaaisMm, KOMEHCANI3M.
napasuTiam), Pone MpokapioTiB y MPHPOAl T KUTTI  JTIOJMHH.
XBopoboreopui  Daktepil Ta 3aXBOPIOBANHA IHOJHHM, WO HUMH

3HATH [ PO3YMITH
Byaosy knituin npokapioris. OcoGnupocti opraxizauil, }KHBNEHHA, IHXAHHS, POIMHOKEHHSA
NPOKAPIOTHYHUX opranismis. 3nauenns apxeit i Gakrepiii. llpuknann OGaktepiit (kxuuwkosa
nanuuka, xouepHuii Bidpiod, sonotHeTnit cradinokok, uianobakTepil: cnipynina, HOCTOK).
[IpuKnaan 3axXBOPIOBAHD JIIOAHMHH, SKi CHIPHUMHAIOTE OakTepil (aurina, audrepis, Kauuok,
TyOepkyino3, xonepa, THd, ckapaaTHia, GOTYNIIM, CANbMOHENLO3, MPABElb), LUIAXH IXHLOT
nepeaadi. 3Hauens MOHATH | TEPMIHIB: HPOKAPIOTHYHI OPrani3Mu, HyKIeoil, Kou'torais,
IHIMCTYBAHHA, MYTYani3M, KOMEHCANI3M, NapasuTH3IM, HITpHOIKauis, acHiTpudikauia,
azordikcauia.

YMITH

NOHATB |

OcobnuBocTi Oy10BH T4 TPOLIECIB AHTTE LA ILHOCTI OIHOKNITHHHHX Ta
GaraToKNiTHHHHX BojopocTeil. llpeactasnukn Boopocteii: 3eneni
BOJIOPOCTI

(xnamigoMonaa, Xnopeia, ylnoTpuke, cniporipa, yiesa), Hdiatomosi
BojopocTi (ninyaapia, nasikyna), bypi Bonopocti (naminapia, dykye,
capracym), Yepsoni rogopocti (nopbipa, inodopa, kopatina).

BuKIHKaloTLCs,  [lpodinaktika  T1a  nikysanus  Gakrepianbhux |BuznauaT  npaBHAbHICTH  3ACTOCYBAHHA  BKa3aHHX Tepmini.  BisyanbHo
3AXBOPIOBAHb. posnizuasatd Gopmu GakTepiit. Pospisuati apxei | Gaxrepiil. [lopipaosatn OynoBy KiniTHH
npo- Ta eykapioTiB. BeraHOoRmosaTH THI  B3a€MO3B'M3KIB  MPOKapioTiB 3 iHUIMMH
opratizmamu, OOGIpyHTOBYBATH 3aX0AM npodinakTHkM Ta JdikyBanns OaxTepianbHux
saxpopiosans. OUiHIOBATH NEPCIICKTHRH BHKOPHCTaHHA GakTepii y GioTexHonoriax.
Boaopocri 3HATH [ PO3YMITH

Ocobnnsocti GyaoBr Ta 1NPOLECIB KHTTELANLHOCTI  AIATOMOBHX, OYPHX, HEPBOHHX
sojopocteit. [lowmpenns, pisnomanitnoctell npeacrapunkis. Heobxiaui ymosum ans
NOUIMPEHHs BOAOPOCTEHl. JHAUEHHS MOHATE | TEPMINIB: 300CMHOPH, TATOM/CIaHE, MIPEHOT.
YMITH

Busnauat NPaBMIBLHICTH 3ACTOCYBAHHS BKA3aHUX NOHATE | Tepwminie. Bisyansno
POM3HABATH Ta XAPAKTCPH3yBATH BKasaui BUAM Bogopoctei. [Noscuiopatn ocoGnupocti
OyI0BH BOXOPOCTEH Sk PE3ybTaT anantauii 10 cepeoBHILEa MCIIKAHHA.

Pociuun. Bereratusni opranu 1a surtesi Gyukuil pocann Knitnnn
pociut, OCHOBHI Tpyny TKaHHH POCAHH: MOCTIHHI - MOKPUBHI
(wKipouKa, KOPOK), NPOBiAHI (CYAHHH, CHTOBHAHI TPYDKH), OCHOBHI
(potocunTesyioua, 3amacaona, B TOMY  UHCABT  EHJIOCTIEpM,
| Mexaniuna); TBIpHI - Bepxipkosa i Giuna. 3aranbHa XapakTepUCTHKA
pociui. 3navenus pocnun, Kopiwb. Buan kopedis (ronobuii,
aoaarkosi, 0i4Hi). Kopenera cuerema 1a il THnm.

3HATH [ PO3YMITH

OcoGmueocti Gymobu knitns pocand. THOH pocauunux Tkauus, iX OyaoBy i dynkuii
OsHaky, #Ki BIAPI3HAIOTE POCHHHM B HIIHX eyKapioTH4HWX opradizmis, Mynkuil
BEreTaTHBHHX Opradis  pocans. Ocobampocti  soBHimHLOT | BHYTpilHLOT  Oynosu
BereTaTMBHUX opradie pocnut. OcobansocTi OyA0BH KOPEHENNIOIB, MII3EMHHX BHAO3MIH
narona. bionoriune 3HadenHs BHIO3MIN  BereTaTWBHMX OpraHie. Biacmozs'ssox Mik
YACTHHAMH POCIHHHOTO OPraHiIMYy.




30Hu KopeHs Ta X gyHKuil.
Buyrpiwns Gyjosa Kopexsi B 30H1 KOPEHEBHX Bollockia, Buiosminm
KOpeHs (KopeHennoau, ©OyJIs00KOpeHi, AMXanbHi, ONOpHI, Hinki,
HOBITPHHI, KOPEHI - IPHCOCKH ).

[Marid, Horo OCHOBHI YACTHHM (BY30II, MUDKRY3IH, JIMCTKOBA nasyxa).
THIH MArOHIB: NPSMOCTOAYI, BHCXIHI, BUTKI, 4inKi, nos3yui, cranki.
bpynska - 3auarkoeuii narin. bynora Gpyuekn  (nyckw, Kouye
HApOCTaHHA,  3a4aTKoBI  JHMCTKM).  PisHOBHIOHW  OpyHbOK  3a
pO3TALIYBAHHAM Ha m1aroHi (Bepxiskosa Ta Oluna/masymna/), 3a
Oya0BOW (BEreTaTHBHI Ta reHepaTHBHI/KBiTKOBI/). bynoea narona:
credno  ta  gnerkn.  lanymenus naroda, (GOpMyBaHHA KPOHH.
Bunozminn naroma: migsemsi (kopeneemule, nijzemua crebnona
Oynbba, uubynuna, dynbOounbynuna) Ta Han3emHi (Byca, BYCHKH,
HazseMua crefnosa Oyne0a, KOMOUKH).

Crebno. Buyrpimms Oyaosa gepes'suucroro crefia (cepuesiua,
aepesuna, kamOiit, 1y0, KOPOK, cepleBHHHI MTPOMCHI, PIMHI Kiihiis).
JlucTok: 30BHIiWHA OyioBa (OCHOBA JIMCTKA, YEPELIOK, JHCTKOBA
NIACTHHKA, TNPHIMCTKM), BHYTpiLHS OyaoBa (OCHOBHA TKaHHWHA-
croBnyacTa i ryduacra, nmpojaMxu, KHIKK (1epesrHa, 1y0), KyTHKYIA,
wkipouka), ynkuil. Kuakysanus AMCTKIB: mapancibHe, Ayrose,
nanedacte, nipuacre, puiabuacte. JIMCTKOPOIMilLEHHN: nOYeprose,
CYNPOTHBHE, KinbuacTe. Buaoaminu nncTRa (BYCHKH, KOMIOHYKH,
JIYCOYKH, THCTKU-MACTKH KOMaxoiaHux pociut). Jincronan. HKurresi
QYHKUIT pocau: kuBIends (minepanehe, (oTocHHTE3), AHUXAHH,
Tpancnipauis. [lepemiments pedosun 1no pocnnti. Piet i possutox
pociun. Pyxu pocaun (pocTosi, rirpockoriuni). Perynsiis muTTesnx
DyHKLE Y pOCIHH.

Mexanismi, AKi 3a0e31CHyI0Th IEPEMILLCHHA PEHOBIHH 110 pociHni. OCOBINBOCTI | 3HauCHNA
B KHTTI POCIMH MIHEPAILHOFO AKHBICHHS, NPOLECiB (POTOCHHTEIY, AMXaNH, TpaHcmipaiii,
aumcronana.  Ymosw, Heodxiawi ans  saiiicHenns  Qotocunresy. Cnocobn  perynaiii
Tpakcnipauil. Briims wa pisexb Tpancnipanil crany atMociepH HaBKONO AMCTKE, CTany
TPYHTY, PO3Mipy i KiALKOCTI MMCTKIB, KilbkoeTi npoanxis. TlpucrocyBanus 10 3MCHILEHHS
Tpancnipauii.  Perynatopu  pocty  pocaun.  3HauenHs  NOHATE 1 TEPMIHIB:
CY/IHHHO-BOJIOKHUCTHI nyvok, kamOiil, kennema, duroema, BUCXIAHHI | HU3XIHKI TOTOKK
PEUOBMH, KOPEHEBHIT THCK, IIPUCHCHA CHIA THCTKIB, (MITOrOpMONN, (PITOHIININ, BIYHOIEICH
POCITHHH.

YMITH

Busnauaty npasuieHICTL  3acTOCYBAaHHA  BKA3aUuMX nouats | Tepminis.  Bisyaisuo
pO3Ni3HABATH TA XapAKTEPH3YBATH: TKAHWHH POCIHMH, BEIETATHBHI OPraHH POCIH; BHIH
KOPEHIB; THITH KOPCHEBHX CHCTEM; BHIIO3MIHH KOPEHH; 30HH KOPEHA; EICMEHTH BHYTPILLIHBOT
Oy/I0BH KOpeHs Ha NOTepevHoMY 3pisi; eNeMEHTH aroHa; THIH FalyKeHHs naroHa; THIH
MaroHis, BHAOIMINH MAaroHa: eJeMEHTH BHYTPIIHBLOT OYIOBH NepeB'AHHCTOrO credna;
eNEMEHTH  JOBHIIHLOT T4  BHYTPIWIHLOT OVI0BM  JIMCTKAD THMIM  KWIKYBAHHA T4
JIHCTKOPO3MILUCHHS; NPOCTI T CKJIAMHI JIMCTKH; 4CPEUIKOBI TA CHIAYI JINCTKH; TasyliHi
JAMCTKH:  elleMedTH  OynosBu Opyebkn; Tunm OpyHbok. [lopiBHIOBATH! MHUYKYBaTy Ta
CTPHIKHEBY KOPEHEBI CHCTEMM; TeHepaTtHBmi 1 Beretatusui OpyHbku 3a OymoBow i
(yHKIiAMH; mpolecH (POTOCHHTE3Y | AMXAHHA Y POCAHH. YCTAHOBAIOBATH: BIANOBIIHICTH
MK KJHTHHAMH | THIAMH TKAHHH, B3ACMO3B'A30K Mik GYA0B0I0 Ta (VHKUIAMH POCITHHHHX
TKaHIH. i

POpisusTH: BHCXIAHUM T4 HU3XLZIHHIT MOTOKK PEHOBHH, POCTOBI FrPOCKONIMHI PYXH POCITHH.
[ToAcHiOBaTH: MPUYHHH BiAMIHHOCTEH Y POCAHHHHX KITHH OCODIMBOCTI POCTHH, AK
pe3ynLTAT APUCTOCYBAHHA iX JI0 HTTA Ha cyXojgoni. JlomoauTw winicHicTs opraismy
POCHH.

["eHepaTHBHI OPraHu MOKPHTOHACIHHUX POCIHH

by1oBa KBITKH: KBITKOHIKKA: KBITKOJOMKE; THYHHKA (MUK, THI3Oa 3
nuaKosm, GynoBa NMUIKOBUX 3€PEH, THYHHKOBA HMTKA), YallONHCTKH
(ualneyka); NearcTKH (BIHOMOK); OLBITHHA; Marodka (HpuitMouka,
CTOBIYMK, 3aB'A3b (BCPXHA | HWKHA) 3 3apPOJKOBUMH MIlLIKAMH B
HACIHHUX  3adaTkax). @OyHkuil BiTkH. Pi3HOMaHITHICTL KBITOK
(oaHoCTaTEBl TA ABOCTATEBi, [0, 3 MPOCTON Td TNOABIHHOW
OLBITHHOIO),

3HATHU I PO3YMITH

bynosy 1 (yHkuil KBITKH, Hacimmum, miogy. bionoridHe 3HaueHHA: CYUBITH, MIOAIB,
NOJIBHIHOTO 3amaiHEen s, 3anuIeHHA, nepiojy cnokoio HaciHuuu, Ocobaneocti Oya0BM:
HACIHHHK OIHONOJILHHX Ta ABOJAOJILHUX POCIHH: PI3HUX THIIB IUI0MIB. 3HAYCHHS MOHATE i
TEPMinIB: NUIKORA TPYOKa, TTHIIKOBXIJ, CHIOCTIEPM.




Gopuyna keitkn, CyusiTrs. THIH CYUBITH (IPOCTI - KHTHILA, I04ATOK,
rOM0BKA, KOLIMK, HIMTOK, 30HTHK, NMPOCTHH KOMOC; CKAAIHI - CKAAIHNI
KOJOC, BOJOTE, CKIAIHHH WHMTOK, CKIAIHHH 30HTHK). Janunenna ta
HOro pisHoBKM (camMo3anuieHs Ta nepexpecte sanuinenns), Ocuorui
crnocobu MepexpecHoro 3anuicHus (3a J0N0MOrol BITPY, KoMax).
Ananrtauii pociuH 10 cnocody sanuienns. [loasiiite 3aniniaHeHus y
KBITKOBHX POCITHH.

Vreopenns Hacinunu Ta naoay. ynxuii nacinuiy Ta nuaoay. bynosa
HACIHMHM: LWIKIPKA 3 OTBOPOM, 3apOOK (3ApOJKOBHI KOpIHELb,
niaciM'snonsHe  Komino, cim'sgons, pybumk). Byaosa  mmoay
(TpLOXIIAPOBA CTIHKA i

vacinuua). Tunm nnoais: cyxi (cim'suka, 3epriska, ropix, 616,
KOpoDOYKa, CTPYHMOK, CTPYYEHOK), COKOBMTI (Npocti - KICTAHKA,
rapOy3uHa, Aroja, nomepareub, s0nyko; 30ipHi - 30ipHa KICTAHKA,
cyHnuMHa; cynniaad. Ilepion cnokow Ta YMOBM  [POPOCTAHHS
HACIHHHH,

YMITH

BizyaibHo posnizHaBATH T4 XapaKTePH3YBATH: CICMEHTH OYI0BH KBITKH, HACIHUHI: KBITKH
0/IHOCTATCRI Ta ABOCTATER, MO, 3 MPOCTOW0 Ta NOABIHHOIO OUBITHHOK, THITH CYLBITE: THITH
wiodis. PospisnaTi: JBocTaresl, OJIHOCTATEB], CTCPHIILHI KBITKH, OJHOJAOMHI Ta JBOJIOMHI
POCIMHHK; KBITKH 3 MPOCTOI Ta NOABIHHOIO OUBITHHOIO: MPOCTI Ta CKIAAHI CYUBITTA; cyxi
(PO3KpHBHI §i HEPO3KPHBHI) Ta COKOBHTI TUIOJNM: OIHOHACIHHI Ta BAraTOHACIHHI N0,
Amnamizysati (hopmyny keiTku. Beranosmosati B3aemMo3B'a30K Mik Gy10BOIO Ta PIyHKILIAMN
yacTun KBiTKW. Busuadaru: crnocid sanuiacuus 3a OyI0BOIO KBITKH; cnoci® nowmpenus
1018 33 iX DYA0BO.

PisnoManitaicts  pociud. PoamHomkenHst pociud  Tlousitrs  npo
KMTTEBWH UMK POCITHH (qcpryaalmﬂ HECTATCBOIO Ta CTarcBoro
NOKOJIHE).

3aranbHa XapakTepHCTHKA, 0co0IHBOCTI MOUIMPEHHA, 3HAYCHHA MOXIB,
TayHiB, XBOLUIB, MAaopoTeil, FoMOHACIHHHX, NOKPHTOHACIHHHX.
Pisnomanitiicts pocnun: Moxu (nomiTpux, mapuaniis, charuym);
[nayun (cenarinena, Gapaeus 3Buuaitnuii, rnayn GynaBoBMaHMIA);
Xpomi (xBour monboBHii, xsomr micosuit); [lamopoti (mmTHHE
HOJIOBIYMI, OpIsiK, JNMCTOBMK, CTPAayCHHK, caibBiuin); I'ononacinmi
(riNKTO ABONONATERE, THC ATIAHMIA, Ty#, KHIApHC, COCHA, AJTHHA,
MOJIPHHA, AI0BELb, KEP, BEAbBIMIA IMBOBWKHA, eyelipa, CaroBHUK);
Ilokpuronacinni (Kanycrsaui/XpecTousiTi/: TPHUHKH, pelbKa IHKA,
kanycra, ripunus, panc: PozoBi: CyHMUA, WIHMUIMHA, Tropo0HHA,
A0NYHS, BHLIHS,

boGogi: ropox, kpacons, konwounna, pobinia/Gina akanis/, mouepua;
[MacnboHOBI: HETYHIA, NACHiH, TIOTIOH, KApTOMIL, TOMAT, NEpeus;
Ajictposi/CrnanHousiti/; cousmnmnk, kynnbaba, Oyask, pomaiika,
gonowka; Lnbdynesi: unbyns, wacuuk, uepemuwa; Jliniitui: Tionenan,
nposicka, ninig; 3nakosi: KyKypya3a, pHc, NIIEHMLS, KHTO, OBEC,
oyeper, nupii).

Dopmu i cnocobn po3MHOKEHHA POCINH,

3HATH I PO3YMITH

3arankHi  03HAKKM  POCHMH  yKasauux rpyn  (ocoBauBocTi OyIORH T4 PO3IMHOKEHHA,
lepeBAKaloe Yy HMHUTTEBOMY LMK NOKO/MiHHS, #oro ocobausocti). Bruie ocobimsocreit
OynoBu 1 poamuoienns Ha nomupenns pocand. puunnn, w0 3ymMoBnio0Ts nanysanns
[OKPHTOHACIHHUX POC/HH Y cyuacHiit uiopi. BiAMIHHOCTI OJHOAOALHHX OKPHTOHACIHHIX.
3uaucHud y NpUpoil Ta SKHTTI JIOAMHM pocaud ykasamux rpyn. ®opmu i cnocobu
posMHoOMeHHs pocinH. Biogoriune 3HaueHHs BereTaTMBHOIO PO3MHOMKEHHS POCIHHH.
3navcHua MouATE | TEPMIHIB! POIMHOKEHHA, JKHTTEBMIT KA, cnopa, cnopodit, rametodiT,
CIOPAHTIT, raMeTaHrii, apxeronii, aHrepuuir,

YMITH

Bu3HauaTH [pABMIBHICTE 3ACTOCYBAHHS BKA3AHMX [OHATL 1 Tepmiuie. BisyaneHo
pO3Ni3HABATH T4 XapakTepH3yBaTH: BKa3aHi BHIH POCIHH; CNOCOOH BEreTaTHBHOTO
POIMHOMKEHHS  (UBLIOBAHHA, LICOACHHA, BIABOJAKAMH, KOPCHEBMMM  MapOCTKAMH,
BHUAO3MIHEHHMH MATOHAMH),

PospisnaTy: cratese | HectateBe MOKONIHHA MOXiB, NanopoTeil, XBowis, miayuis; Gopmu 1
crniocodn posmuokeHHs pociaui. [TopisHioBaTH: CTATEBE | HECTATEBE POIMHOKEHHS POCIHH;
HHTTEBHI MK POCITHH, [0 PO3MHOMKYIOTH CTIOPaMH | POCIHMH, 110 PO3MHOMKYIOThHCHA
HACIHHAM; TOJOHACIHHI | TMOKPUTOHACIHHI POCAMHM 33 OYyI0BOWO 1 OCODIHBOCTAMM
PO3MHOMKEHHA.




I'pubu

Baraibna xapakrepucrTika rpudis. Ocodamsoeti Gy10BH Ta npolecis
AHTTEAIANLHOCT] HA NPHKAA WANHHKOBUX, UBiTEBHX rpubis Ta
|apiacokis. pubu canporpodi. napasurn, cumbiorpodu. 3uauenns
rpufie y npuponi ta

KHTTI JI0AHHY. PisnoManithicTs rpubis: wanunkori rpubn (Macmox,
Gismit rpnd, nizocHuHUK, ONeHLKW, neuepHui, Myxomop, Gnina
noraika), UBiesi rpuGu (Mykop, neninn, acneprin), rpuéu-napaszuri
pociH  (TpyToBHKHM,  DOPOUIHMCTO-POCAHI,  CAKKH,  PIKKH).
Bukopucranns rpubis y xapuosiii 1poMHcaA0BOCTi Ta hapMaKkonori.

3HATH I PO3YMITH
Binminnocti rpuGis sin pocimn i teapun. Ocobnmsocti Gy10BH WANMHKOBHK rpuGis,
UBINEBUX Ipuis, ApixkaKis. Poak rpubis y npuposi. 3HaueHHA NOHATL | TEPMiHIB  MiLeniii
(rpubmuua) ridu, mioaose Tino, ocMoTpodHIi CnociB KHBAEHHA, MiKopH3a, canpoTpodin,
cumMbioTpodn

YMITH

BH3HAUATH NPABHABHICTL  3ACTOCYBAHHA BKA3AHMX NOHATH | TepMinie;  Bizyainno
PO3NI3HABATH TA XapakTCPU3YBATH cneMenTH GYA0BM IAINUHKOBHX i UBLICBMX rpHbis.
Po3pisusti: wanuuKkosi a uBinesi rpuu; wanuakosi rpubu 3 TpyBuaCTHM | NnacTHHYACTHM
rimenodopom. TlopisHioBati HpUHILHIKN Opranizauil, ocoGansocti GynosM Ta npotecu
KHTTEAILHOCTI TPHOIB Ta IHIIMX eyKapiOTHUHMX OpramisMis. BusHauatu ssacMoss'ssku

rpuGis 3 iHWMMK opradisvam. OUWIHIOBATH  MOXKIMBOCTI  BUKOPHCTAHHA PGB
rOCOAPCHKI JIUAILHOCT TH0MHH,

Jnmaitnukn 3HATH [ PO3YMITH

Jhumaiisnkn - acouiauii cnpasxnix rpubis 3 dorocunresytounmin |Ocobnupocti  Gyaoms  Tanomy | KMBICHHS  IHWANHMKIE. CrOcoBH POIMHOMKCHEHS

opradismamn  (BOnOpocTAMH  Ta  uianobaxrepiamu)., Bynosa Ta
ocobinusocTi SKHTTESTBHOCTI (AHBIEHHS, PO3IMHOMKEHHS )
auwaiinkkis. Hakunui (nexadopa), nncrysati (napmesia), kyimmcri
(knanonis) mnuaiinnky, 3HauCHHA THIIATHHKIB Y TPHPOLI Ta KHTTI
TOIHHH.

Jnwainnkis. [puunnn, mo 3yMOBIOOTE BHTPHBATICT NHINATHMKIB. 3HAMCHHS NOHATE |
TCPMIHIB: CllaHb (TAnom), pu3oinu, copesii, isuaif, Gioinankaropu.

YMITH

BU3HAYATH  MPABWILHICTL  3aCTOCYBAHHS  BKa3aHMX TIOHATL | TepMiHis:  Bisyaaeuo
PO3MI3HABATH Ta XapaKkTEpPH3YBATH BKa3aHi BHAH NHIIATHWKIB, POIPIBHATH  HAKMIIHI,
JUCTYBAT, KYIUMCTI INIIATHUKH TOMEOMEPHHIA Ta reTepoMepHHil TATOMH,

OanoxniTuiui retepoTpodHi eykapioTHuHI opraHizmu

Binbhosusyui i napasuruuni BHAN OAHOKIITHHHHX TETEpOTPORHIMX
EYKapioTHYHUX opraniMis. Mewkanui npicaux Bogoiim: ameba
npoteif, indysopis-rydenska. Ocodmmpoeri Gynosu Ta npouecis
KHTTEAIANLHOCT] (KHBICHHAA, JTHXAHHSA, BHALICHHA, OCMOPErynsiis,
pyX. MOAPAIMUBICTH, POIMHOKEHHS, iHUMcTyBanns). [lapasuru
MOAHHA  (ansenTepifina  ameba,  MamapifinMi mnasmomii)  ix
OCOBAMBOCTI. 3aXBOPIOBAHHS, WO BHKIHKAIOTECA NAPASHTHYHHMI
OAHOKIITHHHKMY (ameGHa AusenTepis, Manapia), Ta ix npodirakrika.

3HATH I PO3YMITH .

Cepenosuina  icnysanus,  cnocoGu — PO3MHOKCHHA  OIHOKAITHHHUX  FeTepoTpodHiK
CyKapioTHUHuX Oprauismis. ByJAoBy, 03HAKH Ta NPOABH KHTTEMISIBLHOCTI amedn npoTes,
in(ysopii-tydensrkn Binminnocri mix agro-, rereporpomumu opranizmamu. 3xauenns
TNOHSTH | TEPMiHIB reTepoTpodu, HeTa, CKOPOTINBI BAKYOI, TPABHI BAKYO, ICCBIOHIKKI,
BifiKH, BCFETATHBHE /PO, relepaTHBHE AP0, OCTATOMHHIT Xa3siH, NPOMIZKHHI Xa3aTH.
YMITH

Busnauary  npasuibHicTR  3acTOCYBaHHA  BKA3AHMX NOHATH | Tepminis.  Bizyansno
PO3NI3HABATH Ta XApAaKTEPUIYBATH BKA3aHI OAHOKAITHHHI retepotpodmi opradizmm Ta
enemMeHTH X Oyzosu. OOrpyHTOBYBATH 3ax0ad  Npo(iNAKTHKH 3aXBOPIOBAHE, 110
BHKNIHKAIOTBCA NMAPa3HTHYHH MM UJlHOKJ’!jTI‘iHHMMH opraniamamn.

[yOxn

[y6kn - nmepmuuni GaraTokniTHHHI TBAapUHM, 10 nepeByBalOTh Ha
JOTKAHHHHOMY pisui opranizauii. Ocobimsocti Gyaosn Ta npoiecis
KUTTEAINLHOCTI Ha npukiani Goasru. Pons ryGok y npuposi ta #uTTi
JHOMHH.

3HATH | PO3YMITH

Ocobnusocti Oynosn Tina ryGok. [pouec KHUBICHHS, AMXAHHA, BUALIEHHS, POIMHOKEHHA
ryfok. Crioci0 xutrs ryfok. 3HaueHHa NOHATH | TEPMIHIB! Mesories.

YMITH

BH3HAYATH [IPABMILHICTE 3aCTOCYBAHHA [IOHATL | TepMinip, Bisyanwio poinisnarat
cneMeHTH By1081 Tina ryOKkn. PospisuaTi T kaiTuHinX rydok.




R |

CripamsiHi  DaratokIiTHHHI I'BapHHH._ ZarwibHi 0IHAKH Oynosn 1
APOLECiB KHTTEAIAIBLHOCTI

Trarunn teapui. Tunw cumerpii Tina (apoOidua, pamiannua). THim
NOPOKHUHK Tina (nepBunna, BTOpnHHA, 3miwana). Tlokpusn Tina,
CHCTEMH OPraHiB: OMopHO-PYXOBa (30BHIIHIN Ta BHYTpiMIIii crener,
FiAPOCKENeT, MYCKYIarypa). TpaBHa cHeTema (3aMKHEHHI  Ta
HACKPITHWIT  KMIIEYHMK, TPABHI  3a/1034), KPOBOHOCHA CHCTEMA
(3aMKHEHZA, HEe3aMKHEHA), HCPBOBA cHeTema (Jindysna, ranriioHapHa,
TpyGuacta), pisHOManiTHICTE opramis amxauusa (3m0pa, Tpaxei,
AereHeri MilIKu, nereui) | BHAUICHHA (HHPKH, MajblUirieBi cyauHu,
metanedpuail, nporonedpuaii). Opranu uyrrs. [ogpaznusicts Ta
pyx. @opmu posmHoKeHHs teapud. Crateri KniTHHM, 3aniijHeHHs.
Poseutok TBapHH.

3HATH [ PO3YMITH
OcotnurocTi opranizauii Tina teapun. Opraiy, cHcTemn opradin Teapun 1a ixni Gyikuii.
Pi3HOMaHITHICTL MOKPHBIB Ti/1a, OPraniB IHXAHHA, BHLTCHHS, Opradis uyTTa TBapnH. Dopyn
posMuosenns, 3anmianenns rteapud. Ctaresi kniten i craresi 3anosn TBapun. Tunn
poseuTKy TBapun. [TposBH #UTTENIATLHOCTI TRAPHH. SHAYCHHSA MOHATL | TCPMINIB: TBAPHIK,
EKTOIEPMA, €HTOJEepMa, Me30[epMa, ABOWIAPOBI | TPUILAPOBI TBAPHHW. CHMETpis Tina,
NOPOKHUHA  Tind, MOKPUBM  Tina, MOAPAZAHBICTE, [PAMHI 1 HENPAMHUI  POIBHTOK,
3aniIHCHHA, TepMadPOAHTH, LK POIBHTKY/ KHTTERUI LK/,

YMITH

Bu3HauaTh NPABHALHICTL 3ACTOCYBAHHA BKA3AHWMX TOHATH | Tepminip.  Bizyanbuo
PO3Ni3HABATH TA XAPAKTCPU3YBATH OPTaHM | CHCTCMM OPramin TBAPHH, THN KPOBOHOCHOT
CHCTCMHM, THIT HEPBOBOT CHCTEMM, THIT cHMETPIT Tixa, TTopiBHIOBATH: TPAHCTIOPT PEYOBHH Y
TBAPHH PI3HUX TPYI; TPABHi, KPOBOHOCHI, MXANLHI, HEPBOBI CHCTEMH THAPHH PIZHUX TPy
Oy10BY CKENeTa, FONOBHOIO MO3KY Xpebernux TBapuH. Po3pisHaTd: BUAM CKENETa: THIM
MOPOKHMHH TiA; THITH PO3BHTKY TBAPHH; cnocoln nepecyBanus TBAPHH, THI KHIIEYHUKY,
(hopMK 3anmiAHEHHS.

Tloseninka TBapuH

Bpomxena 1 wabyra noeeiinka. DopMu  HOBEAIHKM  TBapHH:
JOCTIIHUILRA, XAPUOBA, 3AXHCHA, TrCHIYHA, PENPOAYKTHBHA (NOLWYK
naprhepis, OarbKiBchKa noBediHKa T4 TypboTa NPO  MOTOMCTBO),
TepHTOpiambHa, cotianbHa. Crocobn opieHTyBanna TBapuH. XOMIHT.
Mirpauii tBapud. Komynikauii Teapun. Enementapna posymosa
JiANBHICTE.

3HATH I PO3YMITH

[pucTocyBanbhe 3HaUCHIS NOBEAIHKOBHX peakuliii Tapun. bionoriune 3HAUEHHA BPOIKEHOT
ta wabyrtoi nomeminku Teapud. [lpuknamm: Mirpauniil TBapuH; cnocobIB OpIEHTYBaHHS,
KOMyHiKaLiii Trapun; QOpM MOBEATHKH: BHKOPHCTAHHSA TBAPHHAMH 3HAPA/LbL Mpatli.
3HAUCHHA TOMATL i TEPMiHiB; IHCTHHKT, HAYUYIHHS, NOBENIHKA TBAPHH, MiTpauis, XOMiHT,
YIPYTOBaHHA TBAPHH, ENCMEHTAPHA PO3YMOBA JiAILHICTD.

VYMITH

BusHauarH NPaBILHICTL 3aCTOCYBAHHA BKA3AHHX NMOHATL i Tepminis. Pospiznaru dopmi
MOBEIHKH TBapuH, TTOACHIOBATH: 3MIHH MOBCAIHKM TBAPHH 3 BIKOM; HHKJIIUHI 3MiHH
MOBEAIHKH TBAPHH.

.

PiznomaHiTuicTs, nowmpenns, 3navenus Tteapun  Aanki, abo
KnikoBonoposHuHHi, X pisHOManiTHICTL: Mely3a aBpenis, Meay3a
KOPEHEPOT, MijIpa, aKTHIIA, Ma/IPENopoBi Kopanm.

[lnocki weppn. Pi3HOMAHITHICTE MAPa3HTHYHHX TUIOCKHX “EpPBIB:
Cucynu (neuinkopuit Ta koraunit cucynu), CrTboKKOBI uepBn
(GrHaumit Ta CBHHAYMI WiN'AKH, EXIHOKOK, CTBOMKAK IHHPOKMIT).
Hemaroan, abo Kpyrni uepeu. PisHOMaHITHICTE NapaznTHuHHX
HEMATo/1 (acKapHad IOACHKA, TOCTPHK, TPHXIHEna),

Kinbuacti veprn /Kinkuaku/, ix pisHOMaHiTHICTH: bararoieTHHKOR
uepBn  (uepeic), ManomernHkosi  uepsu  (I0WIOBHI Hepe'aK,
pyGounnk). [1'aBkn (Meanuna n'aska).

SHATH [ PO3YMITH

3araibHi 03HAKH WICHHCTOHOTHX, MOMOCKIB, Xopaosux. Ocobuupocti GylI0BH, npouecis
KUTTENATBHOCTI,  POIMHOKEHHH 1 PO3BHTKY,  cnocoy — #HTTHA,  NOBEIHKM:
KHILKOBONOPOKHHHHUX Ha NPHISIAJL FAPH; II0CKUX YEPBIB Ha MPUKIAI T1AHAPIT MONOYHO-
GiUI0; KPYP/IMX UYCPBIB HA NPHK/IALI ACKAPH/H JTIOJCKKON KUILYACTHX YepBiB HA MPHKIAL
JIOMOBOFO uepB'AKA; PAKONOAIGHHX HA NPHKJIAL PIMKOBOTO paka; MaByKONoMOHHX Ha
NpHKAAN NAaBYKA-XPECTOBHKA: KOMAX HA MPHKIANI XPYlUa HA NPUKJIALL OKYHS PIMKOBOTO;
amiBiii na npuknani xabu craskopol; penThiiit Ha npuknani ronyfa; ccasuis Ha npHKnal
Kkposta abo naioka, OcobIMBOCTI NOMMPERHs, OYI0BH Ta IPOUECiB KATTEMANBLHOCT], LMKIH
POIBHTKY TAPa3MTHUHUX 4epBiB. XapakrepHi 03HAKH, Pi3HOMAHITHICTb, pob Y TpHPOAL Ta
JKUTTI TIOTHHK TBAPHH Y MEKAX YKa3aHMX TAKCOHIB | npeacrapunkis. Bynosy aiius nraxis.




[Yaiennctonori. PakonoaiGi. PissoManiThicTs PaKONOAIBHUX (piuKOBi
pak, Kpabu. KpeserkH, Naduil, KoM, MOKpHLL), poith Y npuposi 1a
HHTTI THOAMHN.

[MasykononiGui, X pisHOMaHiTHICTL (NABYKH: NABYK-XPECTOBHK,
KapakypT, TApanTy/; Kiili: KOPOCTAHMIT cBepOyn, cobaumii ki)
Komaxu. ix pissomanitricts: Taprauu (tapran pyauii).

[Mpamokpuni (KOHHE JenenHii, capaHa MaHpIBHA),
Teepnokpuni/Myxn/  (TpasHeBMii  Xpynl, COHEUKO,  KYK-OJICH,
konopaaceknii  xyk). [Meperunvactokpuni  (O/mkona  menomnocHa,
MYpauIKn), Jlyekoxpuni/Merenmin/ (Gunan KaNnycTstHuii,
MOBKOBHYHHIA [HORKONpAN, Maxaon), JlBokpuini (Myxa Kimuatha,
manapiiinnii Komap). lapasutuuni Ta kposocucHi Komaxu (610xH,
BOI, MOCTINBHI KJIONH. KOMapi, ref3l, OBOAM) #K HEPEHOCTHHKH
30yAHHKIB 3AXBOPIOBAHD JTIOIHHIL,

Momocku/M'akynn/.  Pisnomanithicts  Momockis:  Yepesonori
(BHHOTpajHuii CiMMaK, CTABKOBHK Benukuil, cinaynu), JlBocTyikosi
(DeaayOku, nepnisuuii, minii), I'onosonori (KanbMapy, KapakaTHili,
BOCBMMHOTH).

Xop/loBi, 3aransii 0cobaMBOCTI GyI0BH Ta NPOLECiB KHTTEAIAIBHOCT],
PisnomaniTicts xopaosux.

PuGu. Pisnomauitnicts pu6: Xpamonsi puén (akynm i ckarn), Kicriosi
puou - Ocerpononibui (ocerep), Ocenenenotibni (oceneens),
JlococenoniGni  (ropGywa),  Oxkynenosiéni  (cynak,  okyms),
Koponononidni (nuitka, nsi, kapack, kopon).

Amiii, abo 3emuoroaui. Pisnomanirnicts semuoBoannx: Besxpocti
(xaba cTapkoBa, ponyxa 3suuaiina), beanori (kinbuacta wepr'sra).
XpocTati (canamManipa ISMHCTa, TPUTOH 3BHUAIHMIT).

Penrrunii, abo [Mnasynn. Pisnomanithicts naasynis: Jyexari (amtipxa
NpyaKa, rajioka 3suuaiina, ByK 3Budaiinuii), Yepenaxu (Gonorana
qepenaxa, Mopepka depenaxa), Kpokoauan (HiNbCbKHIT KpOKOmHI,
aniratop). Hraxu. Pisnomanitiicts nraxie: beskineni (cTpayeu, kisi),
Kinerpyai - [inrsinononiui  (iMnepatopeskmii  minrsin),
Hatnononioui, (senukuil crpokaruii asren), Kypononioui (nepenen,
padunk, azan, OGaHKiRCHKI Kypn), [ycenonibui (ne6ian-tmmnyn,
KauKka-KpHikeHb, rycka cipa), Cokosonomidni (sctpy® senmiuii,
Bepryt), Cosononibui (cosa syxara), Jeaekononibui (eneka Ginnii,
dars cipa), JKypasiaenonioni (kypasens cipuit), opoBuenonioni
| (rpak, Bopona cipa, copoka, niactiska Mickka, cunnig senka). Ceasui,

O3HaKu NpUCTOCOBAHOCTI TBAPHH 10 YMOR -i-.‘Hyummu ¥ BOJI, HA CYXOAON, ¥ TPYHTI (KOM:
A NoakOTY: pub 0 KWTTS Y BOALL PenTHAI JI0 KHTTA Ha cyxonoui: amdi6iii
BOAHO-HA3EMHOTO CIOCODY HHTTH; NTAXIB 10 nonsoTy). O3HakH NPHCTOCOBAHOCTI TBA pun
NapasuTH3My Ha I'Ipﬂlf”«'l;’.i"l apasHTHYHHX ‘lt'.‘pBiB Ta WIEHUCTOHOTHX.

Cesonni asuma B wutti tapun (pud, amgiGiit, perrruniit, nraxis, ccasuis). Tpuum
NOWMPCHHA TBAPHH PISHHX TAKCOHIB Ha 3eMHIi Ky, B3aemo3s'saku Teapin Mik coboio Ta
M opranizmamu. Lnsxu sapakenus JmoAMHN NAPA3HTHYHHMH TRAPHIANMK,

YMITH

Bisyanbio posnismasati yKka3aHux npeacTaBHMKiR TBAPHH, XAPAKTEPHI OAKH TBApY
HABEACHHUX TAKCOHIB, 3CTABAATH CCMEHTH OYIOBM Tifa 3 MPEACTABHMKAMM TBAPHH |
NPHKNAAT yKasaHuX BHAIB. PO3PISHATH: JKUTTEBI (POPMM KMLIKOBOMOPOAHHIIIX (Menys
TOJINK): NTAXiB BHBOAKOBMX 1 HATHI3IHIX; [ITAXIE OCUINX, KOYOBHX | NIEPeITHHX, KOMAax
TIOBHHM Ta HETIOBHHM MEPETBOPCHHAM; PHO MOPCHKHX, MPICHOBOHHX, [TPOXIAHNHX.
Konacuixysatn Teaphu: 3a cepesoBHuleM iCHYBAHNS; COCOBAME KHTTH, nepecyBan
KHBIICHHA: THIIOM po3BHTKY. [Topisniosatn: Gyaosy siius nraxis i pentuniii; ocoGnmusoc
30BHIITHBOT, BHYTPLILHGOT Gy/10BH Ta OPraHis uyTTs PisHHX rpyn TBapHH,

Beranopmosath: B3aeMO3B'I30K MK 0COBIMBOCTAME GYI0BH i cnocoBoM KHTTS TRApH!
YCKIaAHeHHA B GyA0BI TBAPHH PIsHMX TakcoHiB. OGIPYHTORYBATH 3aXOAH NpPOQiIaKTHE
3aXBOPIOBAHb, AKi BUKIHKAIOTLCA NAPA3HTHUHHMH YEPBAMHL,




Piznomanituicts  ceaeguig:  Ilepmossipi - silueknagni  ccasii
(kaukoa3b00, exuana); Cymuacti (kewrypy, woana); [liauentapni
(ccapui: Komaxoinni (3sugaiinuil Tacak, kpit), Pykokpuai (senipnis

| pyaa. netonup). I'puzynu (Gabak, Ginka, 6obep, Muiua xaTHi, XOM'AK,

nawoK, HyTpia), Xuxi (Bosk, codaka, JHCHUS, THIP, JICB, PHCH, KIT
CBIfiChKHI, DIl Beamiab, Oypuil BeaMilb, KyHHLA NicoBa, cobObL),
Kurononibuni (cuniii kur, xamanor, xocarka, Aeibhin-Oinodouka),
[MaprokonuTni (newyiini: kadan, Seremor; syiini: 3y0Op, KO3y, 10CH,
ko3u,  Bisui),  Henapwokorurhi  (cBificbkni  KiHb,  KiHb
[pikesansebkoro, 3ebpa, kyaaw, Hocopir), [lpumarn  (nemypm,
MAPTHLIKH, MAKAKW, TTABIAHH, OPAHTYTHH, WHMITAH3E, TOPIIA).

Po3iin 4. Opranism moannn sk Sioaorivna cuerema.

byaosa Tina moanHu

| Txanwunn opranismy moaunn, ix 6yaosa i gynkuil. Opranm, cueremu

OpraHin.
Perynatopui cHCTeMH Opraiamy JIOIHHH.

3HATHU 1 PO3YMITH

Micue moaunn B opraniuHomy cBiTi. THUOH TKAHMH OPraHisMy JOJAHHM (HEPBOB
eniTenianbHi: NOKPHBHHI eniTeniii, 3a103uCTHil eniTesiit; MA308i: NOCMYroBana ckeaeTH
MOCMYTOBAHA CEPLIERA, HEMOCMYTOBaHA/TAKa/; BHYTPILIHLOIO Ccepe/loBuila (KpoB, nimd
KIiCTKOBA, XPALIOBa, crofyuni), ix gynkuii. CyTs HEpBOBOT, ryMOpaaBHOT, IMYHHOT peryaaui
3uayeHHst MOHATH 1 TEPMIMIBI  TKaWMHa, opran, (izioforiuHa  cuerema  oprami
(YHKUIOHAILHA CHCTEMA OPraHiB, HEPBOBA PErylisiis, ryMopaibHa perysiis, iMyH:
PerynaLlis, roMeocTas.

YMITH

BuzHauati npaBUABHICTE 3ACTOCYBAHHA BKA3aHWMX MOHATL | Tepmidie.  Bisyansr
pD'}l’li:iHﬂBﬂTH THINH TKAHMH, Opraly, CHCTEMH Opl‘aHiB JHIHHHA. Buznauarn ocHoBHI PHL
Oy/l10BH TKaHWH Pi3HUX THINB. YCTAHOBAIOBATH: BIANOBIAHICTE MK KIITHHAMH | THnay
TKAHHH; B3aCMO3B'A30K Mix Dy/10BO10 1 (pyHKUIAMM TKanuy opranizmy moanuin. Jlosoau
YUACTh PErysSTOPHHUX cHcTem y zabesnedenni romeoctasy. OGIrPYHTOBYBATH CYIUKEHHS 1]
OPraHi3M JHIHHH AK WTICHY Ta BIAKPHTY Bioaoriuny cueremy.

Hepeosa perynsauis. Heprosa cucrema noausn

Heiipon - crpykTypHo-(hyHKILIOHATEHA ONHHHIE HEPBOBOT CHCTEMH.
Pednexropuuii npunumn aisnsHocti Hepeooi cuctemi. Pedmextopha
ayra, it cknagosi ta (pyukiionysanua. Lentpansha ta nepudepnuna
neprosi chetemi. bynosa Ta yHKUIT CIHHHOTO | FONOBHOTO MO3KY,
Bereratusna neproBa cuerema (CHMIATHHHHI T4 NaPACHMUATHUHII
Bininu). Bname seretatuBHOI HEpPBOBOI CHCTEMH Ha JIAIBHICTH
opraHimy.

3HATH I POSYMITH

Dyukuii  wepsosoi cucremu. llpunimn  misnsHocti Hepsosoi cuetemu.  CTpykTypl
ocobimBocTi BiAALNB HeprOBOT cHeTeMH. DYHKIT CIMHHOIO MO3KY, I'OJOBHOIO MO3KY °
iioro BULTINIB, cCOMaTHYHOT HEPBOBOT CHCTEMH, BErETATHBHOI HEPBOBOT cHCTeMH. Posmilen
i (pYHKIIOHATIBHE 3HAYEHHS 30H KOPH BEIMKHX IIBKY/Ih TOJ0BHOrO mo3ky. Heratusny
BILIME ANIKOTONIO Ta KYPIHHA HA HEPBOBY CHCTeMY. 3HAYCHHA MOHATE | TEPMIHIB: HEpo
HEfporIiis, HEPB, HEPBOBHIL UEHTD, HEPROBHI BY301, peduieke, peduiekTopHa yra, cuHall
HEHTpalLHa HEpBOBa CHCTEMA, rrepml]epwma HEPBOBA CHCTEMA, BETETATHBHA HEPBO!
CHCTEMA, COMATHYHA HEPBOBA CHeTema, Bila peHoBKHA, Cipa peyoBMHA, MicniHORA 0D0N0HK
MeiaTop, HEpPenHOMOIKOBI HEPBH, CIHHHOMO3KOBI HepBH, MO3KOBi 00010HKH, GOpO3IH
IBMBHHH.




YMITH

Brinauartn  NpABMALHICTL  3ACTOCYBAHHA  BKAZAHUX [OHATH | TepMinie.  Bizyanu
POINITHABATH T4 XAPAKTEPHIYBATH: elleMeHTH OY10BH HEHPOHA; CKAAIOBI peduiekTopn
JIYTH; eieMeHTH BYI0BH CHUHHOTO MOZKY: BILULUIH TOJOBHOIO MO3KY: JIO/1T BESHKHX 11BKY!
FONIOBHOIO MO3KY. PO3PISHATH: 4YTIMBI, PYXOBI, 3MillAHI HEPBH; BIUIMB CHMIATHYHOT -
NAPACHMIIATHYHOT HEPBOBHX CHCTEM Ha AlSUIBHICTE OpraHisMy.

I'ymopansha peryasuis. EHpokpuina cuerema JoamHu.

Dyuxuii i OynoBa eHJAOKPHHHOT cHeTeMu. EHIOKpHHHI 321031 (321031
BHYTPIHBOT Ta 3Mmimanoi cexpeuil). ['opMonn Tta nefiporopmonn, ix
BIUIMB HA NPOLEcH JKUTTEAIANLHOCTL. MyHKIIT 345103 BHYTPILHLOT Ta
IMIMIAHOT CeKPeLii, HACAIIKH TX TOPYIIeHHA,
BiAMIHHOCTI  MDK  HEPBOBOIO 1 TYMOPAIBHOK
(hiztonoriunnx (pyHKUii opradizmy.

peryisuieo

3HATH I PO3YMITH

Unnuukn rymopansHoi peryaauii. Opraun eHJI0KPHHHOI cHeTeMu, X (yHkuii. Mici
pO3TALIYBAHHA  CHAOKPHHHUX 32103 B opradismi mogusan.  Ocobiusocti  Oynoen
(hyuKLIONYBANHA eHAOKPUHHNX 3a103. Hacaigku rinep- 1 rinodiynkuil engokpuinux 3ano
Ponb HeproBOi cHCTEMH B pery IAllil eHJ0KPHHHHX 3a003, 3Ha9eHHA SHIOKPHHHOT CHCTEMH
MATPHMAHHA roMeoctasy i amanrauil opranismy. Bnacrusocti ropmonis. [Mpuniy
peryaauii cexpeuii rOPMOHIB. 3HaueHHA NOHATH | TEPMIHIB: FOPMOHH, HElpoOropMoH
CHIOKPHHHI 321034, MI0TATaMO-Tinodi3apHa cucTema.

YMITH

Bu3nauati NpABHABHICTL 3ACTOCYBAHHA BKA3AHMX [MOHATL | Tepminis. Bizyaner
PO3MI3HABATH Ta XapakTepH3IYBaTH EHIOKPHHHI 3a103d. PO3pi3HATH 321003 30BHILIHBC
BHYTPIIHBOT Ta 3Mimanoi cexpeuii. CrHiBBIAHOCHTH TOPMOHM | CHIOKPHHHI 32103
XapakTepuaypaTH BIUIMB TOPMOHIB Ha npoliecH oOMiHY PCUOBHH B OPraHizMi JHOAMH
TTOpiBHIOBATH HEPBOBY I I'YMOPAILHY peryiauin. OGrpyHTOBYBaTH 3aX04H npodinakTis
3AXBOPIOBAHE, TIOB'A32HUX i3 MOPYIIEHHAM (BYHKLLI CHIOKPHHHHX 331107

Buyrpitune cepenosne opranizmy aoannn. Kpos. Jlimpa
BHYTPIilIHE CEPEIOBHILE OPranizmMy TIOLHHH.

Gyukuil  kpoei. Cknag  KpoBi: niasma, (OpMeHHI  eleMeHTH
(eputpounTs, nefikounTn, TpomGounTi). [pynu kposi cncremun ABO,
[ousatrs npo pesye-haxrop. [epenusants Kposi. 3cilanHs KPoBi.
Cxnan i ynkuii nimdm.

3HATH I PO3YMITH

CKIAAHUKH BHYTPILINBOTO CCPEAOBHIE OPraHisMy MOAMHM (KpoB, nimda, TKaHHHI
/mbkkniTHHHa/, pinnHa). @yHkuil kposi, aimpu. Ckiag kposi, numasmu kposi, Jimd
TKAHHHHOT/MIKKIITHHHOT planak. Mikpockoniyny Gyaosy kpoei. Ilokasnuku Kpogi B Hopt
(BMICT IJIHOKO3M, reMornodiHy, 4YHCAO0 EePHUTPOLHTIB, NeHKOLUMTIB, LWBHIAKICTL OCilaH
epurpountis/IHOE/).  Tlpuuunn  wecymicnocti  kposi  npw  nepennsanni.  [Tpasn
HepeiuBaHHA Kposl. isionoridny cyrb i 3HaueHus 3ciganus xkposi. Dasn ciganHs KpoE
Maxropu 3cinanua kposi (TpomOoruactuu, nporpomdin, (idbpunoren, sitamin K, ior
Kaneuio). Mexanismn 3anofiranns BHYTPIIIHLOCYAHHHOMY 3ropTanHio kposi. Oprar
KPOBOTBOPEHHA (4epBOHMH KICTKOBHH MO30K, cenesiHka, MMOQaTHYHI BY3IH, THM!
/BunoukoBa 3anoza/. 3HauCHHA TIOHATEH | TepMiHIB: pesyc-thakTop, pesyc-KOH(IIKT, J0HO
peLHIienT, arOTHHALIS, aHeMid, remodinis, remosnis.

YMITH

BH3HauaTH NPaBHAbLHICTL 3ACTOCYBAHHA BKA3AHUX TMOHATE | TEPMIHIB, XapakTephiysal
CKNaJHMKH KPOBI. BisyankHo po3snizHasath (JOPMEHI €IEMEHTH KPOBI | BH3HAYATH OCHOB)
pHcH IxHBOT OyoBH. YCTaHORIIOBATH BIAEMO3B'AZ0K Mi OyaoBoio 1 ynxuiamu hopmens
enemenTis kposi. TTopiHioBaTH: cKial KpoBi, NiM(H, TKAHHIHOUMUKKAITHHION pianm




rpynn kposi cucrems ABO 3a BMICTOM armOTHHOTEHIB | armoTHHIB. Busnauatu cymicHic
rpyn kpoei. Cknajard cxemy: B3a€MOIBWIKY CKIAAHUKIE BHYTPILIHBOIO CEPEnOsUI
B3aeMoaii  akTopis scinaHus  KpoB. AHANZYBATH MOKAzHUKH  Kposi  Orpumanni
JIOCITIKEHHAX

Kposonocna ta nimdatuuna cuctemu moanun byiosa kposonocHol ta
aimparuanoi cuerem. Kposoobir, foro peryasuis. Bygosa cepus.

| Bractupocti cepuesoro m'ssa. Cepuesuii umnkn, iioro ¢asn. Poora

cepu, i peryasuis.

Kposounocni cymunn, X Oyaoea i Qynxuii. Bennke ta mane koiaa
KPOBOODIry. AprepiaibHuii THCK.

Jlimparnuna cucrema, 17 Gyaoea ta dynkuii. Jimdoobir.

3HATH | POIYMITH
Ocobnupocti Oynosn cepuesoro m'aza. OCHOBHI BAACTHBOCTI CeplLEBOro M'asa (36yanusict
HPOBIAHICT, CKOPOTAHBICTH, asromaris/asromarnim/). DyHkuii cepueBMX | BeHO3HI
Knananis. HYactoTy ckopoueHHs cepus mioAMHM y ctai crokoio. Tpueajicts cepuesol
UMKy Ta iioro (as. Beanunny aprepiannHoro THCKY KpoBi B HOpMi. 3HaueHns KpoBoobir
Ocobsupocti 1 snavenna aimdoobiry. Oynkuii simdarnunnx sysnis. Heratusnuil s
ANKOTOMI0 Ta TIOTIOHOKYPIHHA HA CEPLEBO-CYANHHY CHCTEMY. 3HAYEHHA MOHATL | TepMini
KpoBOODIT, KPOB'SMHMIT THCK, apTepiaibHUIl THCK, ApTEpiT, BEHH, KArIspH, KOPOHAPHI CY/IHH
AiMpaTHuni Kaninaph, Miokapi, enikapi, engokapi, NepHKapi, NpPOBiIHA CHCTEMA cepil
CEPLEBHIH LMK, CHCTOMA, 1IaCTONa, NMYJIThE.

YMITH

Bu3sHauati NpaBHILHICTL 3ACTOCYRAHHA BKA3AHUX MOHATL | TepMinis. XapakTtepuaysar
BEIHKE | Manie Kona KporooBiry; pyx KpoBi 110 cyauHax (KPOB'SHMIT THCK, WIBMAKICTL py»
KpoBi), poboTy cepus; (azu cepueBoro WHKY; Peryiauilo podotu cepus (BIIMB HEpPBOBOI
cujlokpunnoi cuetem, ionis Kansuito i Kaniwo). Topismiosatn: OGynosy aprepiii, se
Kaniaapis; kposonocui i gimdatnuni kaningpu. YCTAHOBIIOBATH B33€MO3B'A30K  Mi
OynoBoI0 1 iyHKLisMK: Cepisi; KPOBOHOCHWMX cyauH. Bizyansno posnizsasatu: oprar
kpoBoobiry (cepue, aopTy, JNereHeBi aprepil, JereHeBi BeHH, MOPOKUHCTI BEHN); BEIHKE
Mane xona kposoo®ir; enement Oynosu cepus (npasuit i JiBuil WAYHOUKK, npase 1 i1
nepencepis, Kianauu cepus - JBOCTYIKOBWH/MITPaNbHHIY/, TPHCTYIKOBHI, JiereHesu
aopTanLHMIT).  AHanizyBaTd  KIILKICHI  TOKa3HHKH  POBOTH  KPOBOHOCHOT  CHCTEM
[pornosysati 3MinM B poDOTI KPOBOHOCHOT cHCTeMM npH (DI3SHUHOMY HABAHTANKCHF
[Moscuiopatn  wacnizku: nopywenus giMOTOKY, KPOROOGITY; MiJABHILEHHA/SHHKEHE
YACTOTH CEPLEBMX CKOPOYCHb, apTepialibHOIO THEKY. Po3pisnsTi BHaR KpoBoTey Ta 00upal
cnocid  Hajgawus  gomeindnol  gomomord.  OOrpyHTOBYBaTH  3axomu  npodinaktik
CCPLECBO-CYTHHHHX 3aXBOPIOBAHb.

Imynirer. Imynna cucrema moamuu Imyniter, fioro suam.

Imynna  cuerema, 1 ckman Ta  ocofamBocTi  (hyHKIOHYBaHHA.
Mexanizmn B3acMolii cCHCTEMH aHTHIEH-AHTHTUIO. AJlepriuni peakuii.
[onarra npo imydoxopekuito i imynorepaniw, [lpodinaxtuka
IHPEKUTITHUX 3aXBOPIOBAHB JIKIHHI.

3HATH | PO3YMITH

@yukmii imynnoi cueremn. Opranu iMyHHOT cHcTemMd (UEHTPATBHI - KICTKOBHH MO30
THmye; nepudepiitni - cenesinka, niMaTHUHi BYITH, MUTIAITHHHA, YTBOPeHHS 3 miM(OiaH
TkaHuHK), X Qynxuii.  Knitnas o imyddol  cueremu  (B-mimdouwnt,  T-nimdoumt
makpodaru), ix hymkii, Pevosunn i3 3aXHCHHMH BJIACTHBOCTAN
(imyHornoGyainn/anTuring/, intepdeponn, nizounm). HeratwsHHIl BOIHB ankoromo
IMYHHY CHCTELIlq«3 IAYCHHS  NOHATE | TEPMIHIB: IMyHiTeT, creuudivnuii iMyniTe
Hecneunpiunni imyniter. IITYTHHIT IMYHITET, TPHPOAHHI IMYHITET, BPOJBKEHHI IMYHITE




KIITHHHIH iIMYHITET,

AIKYBAILHA CHPOBATKA, BAKUWHA, AHTHIEH, AHTHTINO0, IMYHOKOPEKLL]
IMYHOICPILNT, IMYHOMOLYJIATOPH, aYTOIYHHI NPOLICCH, allepris.

VMITH

Pospisusti Buan imyuitery. [opisHioBaru: Bpomkenuii i naByTuil iMyHiTeTH; HiKyBais
CHpOBATKY 1 BakitiHy. TlOACHIOBATH MeXaHi3sMM B3aEMOIIT CHCTEM AHTHIEH-aHTHTIN
O6rpynToByBaTh 3ax0a1 npodinakTHKH iHQEKIITHIX 3aXBOPIOBAHD JIIOAHHH.

Huxanna. Jnxansha cuerema miomuun Bynosa i dynxuil opranis
auxanus. [lpouecn razoobminy y nerewsx rta Tkanmnax, JuxansHi
pyxu. [lpouecu Bauxy Ta BHAHXY. Heiiporymopanena perynauis
anxauus. [onstra npo suTTesy emuicTs nerens. Crian Banxysanoro,
BHIHXYBAHOTO Ta albBEOIAPHOTO MOBITPA. 'on0coBHii anapat Ta fioro
(hyHKLiOHYBanNs,

SHATH [ PO3YMITH

3uavenns auxanua. Etanu  auxauus. bygosy i dywkuil opramis  amxanus (nocor
HOPMKHHHA, HOCOIIOTKA, ropTanb, Tpaxes, Opowxwu, neremi). lpouecn auxanns Tta
peryiauio. OcHosni nokasHHKY AUXaHHA (YacToTa, MIMOHHA JIHXAHHA), TX BETHUHIY Y CTa
cnokoio. Cknaannkn i pyHkuii ronocosoro anapaty. [lpouec yreopenus ronocy 1a 3syk
mosu. Heratupuuii Bnaue ankoronio Ta KypiHHs TIOTIOHY Ha IOJOCOBMil anapat
(pyHKUIOHYBANNS OPraHiB JHXaHHsA. 3HAUYCHHS MOHATL | TEPMiHIB: AMXaHHS, razo000Mi
JOBHILIHE MXAHHA, BHYTPIWHE/ TKAHMHHE/ JHXaHHA, MOBITPOHOCHI/AMXANLHI/ LLIAX
KHUTTEBA EMHICTE JIeTeHb, AuXanbimii ob'em, pesepsuuii of'em, sammuikose nosirp
MACBPANLHA NOPOKHUHA, IMXATLHI M'A3H, INXANbHI PYXH, HAITOPTAHHHI XPALll, AMXTLHY
LeHTP.

YMITH

BusHauaty npaBuNBHICTh 34CTOCYBAHHA BKA3aHMX MOHATL | TepMminip. Bisyanbt
PO3NI3HABATH Td XapakTepH3yBaTH OPTaHH JIMXaHHs. YCTaHOBMIOBATH B3A€MO3B'SI0K Mi
OyioBoro 1 ryukiisvu opranis quxanus. [TopiBHIoBaTH: CKIIAA BAMXYBAHOTO, BHAHXYBAHOT
ANLBEONAPHOTO MOBITPA; Ta3000MiN Yy nereHax 1 TkannHax. CkaasaTh cxemy razootminy
nerensx | Tkannnax. [Ipornosysatn 3minu B poSoTi AMXankHOi cuctemn: npu QisHyHON
HABAHTAKEHHI; M)l BIVIMBOM NOAPA3HHKIB 30BHILIHLOTO cepefosmiia. [loscHioratn cy
HEraTHBHOTO BIJIMBY KYPIHHA Ha OPraHu AMXaHHS | ronocosuii anapar. OBrpyHTORYBA1
3aX0/11 NPOiNIAKTHKY 3aXROPIOBAHE OPraHiB AMXaHHs | FoJI0COBOrO anapary.

Tpasnenns. Tpasua cucrema moannn bynosa Ta dyukuii opranin
Tpasienns. Tpagui 3a103n (cimuui, neuinka, niguuyHkosa). Tpasni
cokn. Bynosa i ¢yuxuii 3yGie. Tpamnexus: y poTosiit nopomkHuHi,
UUIYHKY, KMIleuHuky. [lpuctinkose Tpamnexns. Bomoktysanus.
Perynauis npouecie TpasneHus.

3HATH I PO3YMITH

3navenns Tparienns. Oynxuil TpapHoi chctemu. [lpouecH TpaseHns Ta Tx peryasiir
bynoBy oprauis Tpasienns, ix dynxuii. Bynosy i snauenus 3y6is, 3y6uy Gopmyny mosmn
Cknajy ciiMHHM, ULTYHKOBOTO, MiJUUIYHKOBOIO, KHUIKOBOTO COKiB, #oBui. OcoBamsoc
TPABACHHA Y PI3HHX BiAIIAX TPAaBHOTO TpakTy. 3HaueHHs Mikpoduiopi kuweunuka, Cy:
MPOLECIB KOBTAHHA, TPARNEHHS, BCMOKTYBaHHS. Pollb TPaBHMX 345103, (hepMENTIB TpaBieHt
Herarupnnii Biumns Ha TpABACHHA ATKOTOILHHX HANOTB | THOTIOHOKYPIHHA. 3HAYEHHS MOHT
i TEPMiHiB: TpPaBICHHA, TPABHH TPAKT, TPABHI 3AI03M, TPABHI COKM. TpasHi depment
(rencuu, TPHUICHH, XIMOTPHICHH, 1iNasa, aminasa, MaikTasa), CEKpelif, NPHCTIHKO!
TPABJIEHHs, OMEPEBMHA, TBAHANUATHNANA KHIIKA, NOPOMKHA KHiika, kiybosa Kuiika, ciil
KMUIKA, aeHHKC, 00010Ba KHILKA, PAMA KHILKA, KOBTAILHAIL UEHTP.




YMITH

Busnauatu  npaBuABHICTL  3ACTOCYBAHHA  BKa3auuX MOHSTE | TepMinin.  Bisyaim
PO3MI3HABATH: OPraHy TPAaBNeHHs, enemenTd Oyiaosu 3yda, suan 3ydin. ChiseinHoc
TPABHI (JECPMEHTH | TPABHI COKH. Y CTAHOBIIOBATH B3aEMOIB'H30K MiK: 30BHIILIHBOK GY10BO
i ynkuisamn 3ybis: Gyaosoo | dyHkuismu opramie Tpasnenns. Posnizmasati o3nar
OTpyeHHs T4 0Bupati cnocid Hamanua AoMenndHOT gonomord. OOIpyHTORYBaTH 3aX0;
NpOIAKTHEN: 3aXBOPIOBAHE 3y6iB, OPraHiB TPARICHHS: XaPHOBHX OTPYEHD.

OBMiH PEHOBHH | IEPETBOPEHHA CHEPTIT B OPraHi3Mi MHOAHHKI
XapuyBaHHs i obMin PeUOBHH, IousTrs npo
sbanancosane/pattionansiie/  xapuysanna.  binkoswil,  niniaamii,
BYTJICBOAHUH, BOJAHO-MiHepwibHuil oOmin. TMonarrs akocti nuTHOL
BOJIH.

Ponb  depmentin, AT® vy sabesneucHHi npouccis meraboiismy.
Biraminu, ix poas B omini pevosin, Mopymenns ofminy pesosun,
NOB'A3aH1 3 HECTAYCIO YH HALTHIIKOM HAJIXOKEHHS TCBHUX BITAMIHIB.
Heratugnuuii  srome ma Meralonism  TOKCHUHMX — PEUOBHH,
3HEWKOIKEHHA ~ TOKCHHHUX — CHOJAYK B OpraniaMi  JIOJHHH.
Heiiporymopaneha peryasuis npoiecis merabonimy.

3HATH 1 PO3VMITH

DynxuionaibHe 3HAYEHHS JUIA OPraHismy mogauHn OLIKIB, KUpin, ByrIeBouis, sitamini
BOJM  Ta MiHepanbHuX cojeil. Xapuosi i eHepretuuni norpedu moamuu. 3HaueH:
3banancoranoro xapuysanns. Hacniaku wectawi sitaminis. OcoBamBocTi 3HemKomkemH
TOKCHUYHMX  CMONYK B Opramismi  moAHHM. 3HadeHns MOHATH 1 TepMmiHiB:  obM
peuoBHI/MeTaboni3M/, BiTaminm, TOKCHHM, 36anancoBane/paLionanbHe/ XapuysanHs.
YMITH

Busnauat npasuibHicTh 3aCTOCYBAHHA BKA3AHMX NOHATH i Tepminip. Cknagati cxew
ofMiny Byrresoais, Jinixis, Girkis B opranizmi momuan. [lopisriosats enepreriume
TUIACTHYHE 3HAUEHHA PI3HUX PeqoBHH. PO3IPISHATH KUPOPO3UMHHEI | BOAOPOIUMHHI BiTAMIH
CriBBIAHOCHTH BITAMIAN i XapuoBi NPoYKTH, AHani3yBaTi XapyoBuii paiion. Tlpasuist
OLIHIOBATH BAAIMBICTL AKOCTI MITHOT BOJIN Ta 3647IAHCOBAHONO XAPUYBAHHS JU1H 30€PEIKEH]
3710pOB .

Buainens. CevoBuainbpia cueTema moaHHm

bynosa i gpynkuii cevornninuuoi cuetemu. Bynosa ta (yskwii nupok,
Hegpou sk crpykrypuo-pyukiionansia ouinus upok. [potecn
YTBOPEHHA Ta BUBEIEHHA ceul, ix peryisitis. Ponk Hupok y saiiicnenni
BOJIHO-CONILOBOTD 0OMInY.

3HATH [ PO3YMITH

3uavenns Buainenna. Oprann BuALICHHS TPOYKTIB 06MiHY peyosns. Oprann Ta dynxy
CeHOBHALILHOT cucTemu, Bynory ta diyskiii Hupok. Ponk HUPOK Y BOAHO-COMLOBOMY 00Mit
Bynosy wedpony. [pouecu yrsopennus i suBenenus ceui, ix perymsauio. Cxnan ce
Herarusuuii siums ankoromo Ha (yHKUiT HHPOK. 3HAYEHHs NOHATE i TepMiniB: Hedpo
KIPKOBA PEYOBHHA, MO3KOBA peuoBuna, (inbTpauis, peadeopbilia, HMPKOBA MHUCKA, BOPO
HHPKH, HEPKOBA NipaMisia, anTiaiypeTHIHIIT ropMot/Basonpecnn/,

YMITH

BuzHauatH MpaBHibHICTH  3ACTOCYBAHHA BKA3AHWX NOHATH 1 TepMminie.  Bisyans
PO3NI3HABATHI OPraHi CeYOBHILTLHOT cHCTEMH; enementH Oy1osn Hedpony. [opisHiosal
CKITa/l MEPBHHHOT ceyl, BTOPHHHOT ceul, naasmu kposi. OBrpyHTyBaTH 3aX041 1POPLIAKTHE
3AXBOPIOBAHbL OPraHiB CeHOBHALILHOT CHCTeMH. [IOBOANTH BAAUIHBICTEL BHBEICHNS KiHIICBH
NpoAYKTiB 00MiHYy PEHOBHH 3 OPraHisMy JI0aHHN,

[lkipa. Tepmoperynauis.
bynosa Ta dynkuii wripn. Pons wkipu y Buginenni npoaykris
metabonismy, TepMoperynailia Ta pob WKIPH Y koMY npolteci.

SHATH [ PO3YMITH

@ynkuil wkipn. Cknaguuen wkipn, ocobmusocti ixuboi Gynosu. TMoxiani mkipu, mkip
31034, X ynkuii. Poms wkipu y supinenni npoaykris merabonismy i peryasu
Temneparypu Tina. [pHuuHi BHHHKHEHHS COHAMHOTO | TENI0BOTO Yaapy. 3HaucHHA UIKipH
MPHCTOCYBAHHI OPraHiaMy /10 YMOB HABKOJAMUIHBOrO cepenoBuiia. Herarusuuil srom




WIKOTOMIO Ta KyPIHHA HA CTaH WKIPH. 3HAUCHHA MOHATHL 1 TEPMIHIB: clijiepMmic, ,-‘_It'.‘pl\;
MIIKIPHA KAITKOBMHA, MENaHiz, TEPMOPEryJ/IaLLis.

YMITH

BusHauatn npaBMibHICTD  34CTOCYBAHHS  BKAZAHHX  [OHATH | TepMminie.  Bisyaier
posiiznasat enemMeHTH GyIoBH WKIpH. YCTAHOBIIOBATH B3A€MOIB'SI0K MK GYI0BOIO
Gynxuismu wkipu. PosnizHapaTh 03HAKH COHSYHOrO Ta TENI0BOMO YAAPIB Ta 06HpaTH cnoc
HAAHHA JOMEAnYHOT tonomorn. OGrpyHTosyBaTH: NpaBuia AOMIAAY 34 BIACHOIO WKIPOF
3aX01H NPOPIUIAKTHKN 3aXBOPIOBAHE LIKIiPH.

Onopro-pyxosa cucrema snoaund  3uavenns, Gyuxuii, Gyiaosa
onopro-pyxosoi cucremu. Ximiunuii cknan, 6yaosa, picr kicrok. Tunn
s'eananna kictox. Bynosa ckenera. OcobanBocTi Ckeneta MOAHHH,
FYMOBACH] NPAMOXOIHHSIM.

M'ssosi Tkanunn. bynosa ta dynkuii ckenernnx m'azin, OcHosni
rpynu ckeneTHux M's3ip. MexaHism ckopouenns m'asis. Pofora,
TOHYC, CHJ1a Ta BToMa M'n3i8, Peryasiiis pyxoBoi akTHBHOCTI.

3HATH I PO3YMITH

Crmanuukn i dynruii onopuo-pyxosoi cucremu. Ymosn siificHenns pyxosoi (ynkil
Ocobausocti pocty Ta BIKOBHX 3MiH XIMiYHOrO ckmamy KicTok. MYHKIUIT OCHOBHHX Ipy
CKEJIETHHX M'A31B. 3HaueHns (isHuHMX BIPaB JUTA [PABHIALHOIO (JOPMYBAHHS CKEleTy
M'a3iB. MeXaHism ckopoucHus Ta poscaadieHHs ckeneTHux m'asis. [Ipuarmin possirs
promi M'asis. Hepeosy perynauii pyxosoi aktuexocti. Poik kopu rofosHoro mozky
perynsuil JoBUIbHUX pyXiB moanHu. 3HAaueHHS NOHATL | TEPMiHiB: OKICTA, KOMMAKTI
PEHOBMHA KiCTKH, TYOHYAcTa peuoBHHA KICTKM, KIiCTKOBA MAACTHHKA, OCTEOLMTH, OCTEO
UEPBOHMH KICTKOBMI MO30K, JKOBTHIT KICTKOBMIF MO3OK, Cyri100, 38'3KH, CYXOMHIKH, hacui
Mio(iOpuin, akTHH, MIO3HH, CHIA M'A34, M'A30BHIT TOHYC, BTOMA. MOCTABA, TIIOAHHAMIA.
YMITH

BusHauyaty  1paBmibHICTh  3aCTOCYBAHHA  BKAHMX TOHATH | Tepmidis. Bisyans
PO3NI3HABATH T2 XapaKTePH3YBATH: BIULIM CKeJIeTd Ta KICTKM, 110 1X YTBOPIOIOTE; THI
FEHAHHA KICTOK (HEpyXoMe, HaNIBPyXoMe, PyXoMme); enemenTn Synosn TpyBuactoi Kicti
KICTKOBY, XPAUIOBY, M'S30BI TKAHWHM; €leMEHTH GYIOBH CKENeTHOTO M's3d. Pozpianar
AKTHBHY | IACHBHY HaCTHHH ONOPHO-PYXOBOT CHCTEMI; BHIIH KICTOK (J10BT, KOPOTK, niack
3MiLUaHi, NOBITPOHOCHI); CKOPOTINBY | HECKOPOT/IHBY HaCTHHN CKEIETHOO M'S3a; CTATHYHY
auamiuiy poGoty. [Nopiswiosari: GynoBy mmackux i Tpy6uacTHX KicTOK; 0co0imBoc
[OCMYFOBEHHX | HenmocmyroBanux M'aziB.  Knacudikysatw  wm'azm 3a  QyHkiisM
Posniznasat  yWKOUKCHHS  ONOPHO-PYXOBOT  cHCTeMHM Ta 0OMpatH crocié  uazan
AoMeAndHOT fonomorn. OrpyHTOBYBaTH POJIL PYXOBOT AKTHBHOCTI 1% 36Epekents 310pos’

I

CencopHi cHCTEMM JHOIHHIL

3aranbHa  XapakTepuCTHKa CEHCOPHMX cucTeM. Pounb CEHCOPHHX
cuctem y  salesnedeHni  3IBM3KY  OPramismMy i3 30BHINIHIM
cepenonniieM. CeHCOpHI CHCTEMP 30pYy. CHyXY., PIBHOBAIH, HIOXY,
CMaKy, AOTHKY, Temriepatyp, Domo. Peuernropu, ix tunu. Oprann
4YTTA AK TepudepHyHi HacTHHH CeHCOpHHX cucTeM. Byosa Ta
(yHxuii opranis 3opy, ciyxy Ta piBHOBarm.

SHATH [ PO3YMITH

Crpykrypy | saranbhuii npusunn poboTH ceHcopunx cucremu. Ocobansocti Gyaosm
thynkiiii ocnosnux cencopunx cucrem. Ilpoiecn cnpuiinsTrs: so6pakenns npeameri
CBITNA; KONBOPIB; 3BYKIB, PIBHOBATH TiNA; CMAKY; 3anaxiB; 10THK: 600, 3HaueHus moHsTI
TEPMiHIB: CCHCOPHI CHCTEMM, CEHCOPHA AJIATITALLS, OPFAHM YYTTA, PeLElTOpH, akoMozalli
KOPOTKOZ0DPICTh, 1AICKO30PICTE, ACTHIMATHIM, AAILTOHI3M, ONTHYHA CHCTEMA OKA.
YMITH

Buinauatn npasuieHICTE  3ACTOCYBAHHS BKAZAHWX MOHATL | TepmiHiB. Bisyaibr
PO3MITNABATH Ta XapaKTCpH3YBATH eleMenTH GYH0BM opranis 3opy, CIYXY. piBHOBar




YCTanoBMOBATH B3aEMO3B' 30K MK OYI0BOIO | PYHKLISMH OPraHiB 30py, CAYXY, PIBHOBAI
OGrpyHTOBYRBATH IIPABHILA FIFIEHM OPraHiB 0Py Ta CAyXy: 3axoam npodilak tukn nopyniet
30pY, CIYXY.

| Buia HepsoBa ABUIBHICTD JTH0HHH

'Heprosi nponecn, ix nokasuuku, bezymosni i ymoBmi peduiexc,
iHCTHHKTH.  YTBOpeHHs  ymosHMX  peduiekcis.  Dopmysanns
TUMMACOBHX HEPBOBHX 3IB'W3KIB, X 3HaueHus s (opmysanus
ymoBHHX peduercin. I'aibMyBanua yMoBHHX pedaekcis. Dizionoriuni
ocosy mosicHug. [lepma i apyra curuaneni cuctemn. Hasuanus.
[Mam'aTs. Buiia HepBoBa AisILHICTE JHOAMHN Ta 1T OCHOBHI THITH. THIH
TEMIEPAMEHTY.

Con aK (yHKIIOHATEHHIE CTaH OpraHizmMy, HOro 3HaYeHHs.

3HATH [ PO3YMITH

Heproni npoiecn: 30ymxenns, ransmybadds. [TOKa3HMKH HEPBOBHX NPOLECIB; CHI
PYXAHBICTL, ypiBHOBa@eHICTb, Mexanismu  QopmyBanns  peuiekcis. 3HAYCHHS  APyT:
curHanpHol cucrtemu. OcoBimBoCTi BHILOT HepBOBOT AIAMLHOCTI MOANHK. 3Hauenus ¢y
Buan cuy. Pons kopu ronoBHOrO MO3KY B MucHeHHI. [lpuumHn  iHAMBILYanbHY
ocobnusoctelt JnoanHu. HeraTmBHHil BIUKB aIKOrOMi0 Ta KYpIHHS HA BHLLY HEPBOE
ABUILHICT OAHHN. 3HAUCHHA NOHATL | TepMinis: 30YLKeHHA, TAILMYBAHNA, HICTHHK
OesymonHi peduiekcH, yMOBHI pediIekeH, THMYACOBHIT HEPBOBHIT IB'A30K, NaM'ATh,

YMITH

Busnauary npaBunpHICTh 3aCTOCYBAHHA BKA3AHUX MOHATE | TepMiHis. [lopiBHioBaTh: yMoB
i DeaymoBHi pedhiexcy; nepiry i ApYry CHIHAILHI CHCTEMH; THITH BHILOT HEPBOBOT NisILHOC
moaunn, Knacudikysarn Oeaymosni peduiexcn. Po3miznasari: iHCTHHKTHBHY 1 Habyl
HOBEAIHKY JIOJAMHI; THIT TeMIepaMenTy; ymoui i Gesymosuipeducken. Pospisusti: Bug
HABYAHHA; BHAH NaM'aTi; THITH BHINOT HEPBOBOT [AiAIILHOCTI Ta BIACTHBOCTI TeMNEpaMeHT
OOGrpyHTOBYBATH TIPABNIIA PO3YMOBOI IAIILHOCTI.

Penposykitis Ta po3BHTOK MHOIAHHH.

Bynoea cratesol cuctemu mioanHn. MyHKLIT CTaTeBHX 3103 JIHOIHHH.
Bynoea cratesux kmitHHM JoguHn. Tameroredes. [leppunni Ta
BTOpHHHI cTaTesl o3Haku. [lepionn ontorenesy monnnu. Possutok
sapoika 1 nnoja, GyHkUil noagentd. POIBUTOK  AMTHHM  [Hcis
HﬂpO,E[)KCHHH.

3HATH [ PO3YMITH

bynosy craregoi cucremu awoaudu.  DyHkuil cratesmx  sanos, nnanentH. Etar
ramerorenesy. Biaminnocti B Oyn08i i npouecax GopMyBaHHA HOJOBIUHX | KIHOUHX rame
Ilepioan onrorenesy moanun. Etanu embpionanbHOro ta nocteMOpIOHAILHOTO POIBHT
moaunn. TlepBunui i BTOpHHHI cTateBi o3HAKK, PONb €HIOKPHHHOT CHCTEMH B peryisst
raMeToreHesy, OBYJALIL, BAariTHOCTI, craTeBoro gospisaHHs moauud. Heratusnuil srom
ANKOTONO 1 TIOTIOHOKYPIHHA HA PENPOAYKTHBHY CHCTEMY. 3HAUCHHH MOHATH | TEPMiHI
BariTHICTh, MUIALEHTA, CTATEBE J03PIBAHHA

YMITH

Bu3Hauati MpaBMIBHICTL 3ACTOCYBAHHA BKA3aHHX TOHATL | Tepminis. Bizyaist
PO3Mi3HABATH Ta XAPAKTCPUIYBATH: CTATCRI KIITHHH JIIOAMHH; CTA/iT raMeToreHesy oMl
[MopisHioBaTH OYI0BY | PO3BHTOK YOIOBIYMX 1 JKIHOYMX CTATCBHX KIITHH, YCTAHOBIIOBAI
B3aCMO3B'A30K Mi OYA0BOI0 | DYHKLIAMH HONOBIMMX 1 FKIHOMHX [AMET.

Posjiia 5. Ocno

BH €K0JI0TIT | €BOTI0NIHHOT0 BYens

Exonoriuxi wunankn. [omynauis

Exonoriyni  umunuks  1a  ixus  knacudikadis.  lowsatrs  npo
OITUMAIBHHIT [11aNa30H 11T eKONOrMHOr0 YHHHHKE. 3AKOHOMIPHOCTI
BILIMBY EKOJIOMUYHHX UMHHHUKIBE Ha uBi opranismu. [lpuctocyranus
HHBHX  OpPraHimie 10 il eKkoNoridHHX  YuHHHKIB,  Exonorivyxa
BaieHTHICTh.  EKONOrivHa  Hilma  sIK  pe3yisTaT  NpHCTOCYBAHHSN

3HATH I PO3YMITH

Ekonoriuni uuHHuk#: abioTHuHi, OIOTHYHI, aHTpOIOreHHI/aHTponitHI/. 3aKoHOMIpHOC
BILIMBY €KOIOTIYHHX YHHHHKIE HA JKHBL Opranizmm (3akoHu oOMexysanbHoro (axtop
TolEpaHTHOCTI, cykynHoi Aif  daktopie). [lapamerpn exonoriunol  wimi. ITlpasu
000B'A3KOBOIO  3aMOBHEHHA  ekonoridHol  Himd, [lapamerpuw  nonyasuii:  4HCeABHICT
HIIbHICTh, BIKOBA, CTATEBA T4 FEHETHYHA CTPYKTYPA, IIPHPICT, HAPOIAKYBAHICTh, CMEPTHICT




.

lopranismis 10 icHysanns B ekocuctemi, TIOHSTTN npo NOMYAA 0,
Crpykrypa Ta xapakrepuctuku nonynauiii. Tapamerpn nonynsuii.
[lonynauiiini  xpuni.  [loHATTA  1po  MIMIMAILHY KHTTEIRATHY
nonyisiw, Exosorivui erparerii nonynsiii.

3uaueHHs [OHATL | TEPMIHIB. EKOJIOTIS, CKOAOIYHA BAICHTHICTH, EKOJAOTIYHA  Hilla. |
CKOMOTIMHI  YHHHUKH, OOMCHKYBAILHI  MHIIKH, ONTUMAIBHI T4 NECHMAILHI  YMORMH,
CEPEIOBHIIE MEHIKAHHS, TONCPAHTHICTL, MONYNAUIA, CTPYKTYPA NOMyJsuil, nonynsuiiini
XBHII, MIHIMA/ILHA JKHTTEIATHA TONYJIALLIA, FOMEOCTAS 10N YIALLT.

YMITH

Busnauarn npasuibHicTh 3acCTOCYBAHNA BKA3AHUX TOHSTHL | TepMiHis, Knacuipixysaru
€KOIOriuHi uMHHKKH. Po3pisnaTu: creno- Ta eBpHGIOHTHI BHAW, CTATHYHI Ta AMHAMIUH]
fMapamMeTpu  NONYsuil, exonoriyui crparerii nonyaauiii, Xapaktepuiysati napamerpu
nonynAuii. Ananisysatn tabmmuni nani ta rpadiuni soGpaienss, axi BigoGpakaiors
Beanuuky  abo  3miny  napamerpis  nonmynsuil.  MoaemoBatH  HACHAKH  3HAYHOrO
NEPEKPHBAHHS CKONOTIYHHX Hill KOHKYPYIOUHX BHIE.

Ekocucremu

CrnanoBl, BAACTHBOCTI Ta XapakTepHCTHKH ekocuetemn, Biolenos ta
Gioron. Tunu 38'A3KiB M MONYIALIAME PI3HUK BHAIE B EKOCHCTEMAX,
Hepersopennn eneprii B exocucremax. [lonstrs npo npoayueHTis,

KOHCYMeHTIB  Ta  peayuentis. Tpodiuna crpykrypa Giouenosy.
Exonorivni - nipamizn.  IIpoctoposa  neogHopianicts  GioueHosy.
Crpyktyphe  pisHomanitrs  Giouenosy. Yacopa weoaHopianicTs

exocHeTeM (peHostoriti aMiHM, cyKiiecis).

3HATH I PO3YMITH

Crnanopi, BracTuBocTi Ta XapakTepucetukyn exocneres. LLsxu acuminauii, nepenasi ta
poscitosarns eneprii B exocucremax. OcHosni Giomn 3emni. Tlpuknanm: nepeHHHHX Ta
BTOPHHHMX  CYKLECi: Tpopiunux jlaniporis Ta tpodivuux citok; dedonorivanx 3miu.
3uavuenus nonATh i TepMinin: Gioton, SioTHuni 38's3kK, Giouenos, arpolenos, ekosoriuna
nipamifa, mMosaiuHicts GIONEHO3Y, MPOAYKTHBHICTE €KOCHCTEM, TIPOIYLICHTH, KOHCYMEHTH,
pellylleHTH, cykuecis, tpodiunmii nanuor, tpodiunmii pisens Tpodiuna citka, spycuicTs
Gioucro3y, rujoBe GarateTBo GioleHoy, BUIOBE pisHOMAHITTS GioucHO3Y,

YMITH

Busnauati npasuiibHICTL 3aCTOCYBAHHS BKA3AHMX TOHATH | TepMminin, Pospisusri: Thim
GioTHuHix 38'a3KiB y GioneHo3i: nepsuuni Ta sropHHHI cyKuecii; nacoBuumi /Buitanus/ Ta
ACTPHTHI /po3kinafieHns/ Tpodiuni nanwiorn. Buswauatn Tunu szacmoniil nonyiauiii »
exocHeTemax. CKnajard CXeMM MEpeHEeceHHs pPeuOBMH T4 EHEpril B eKocHeTeMax.
AHanizyBatu CrpyKTypHE pI3HOMAHITT OioLeHO3y 1 Nporuoaysatn Horo criiikicrs.
lMopisHiosatn ocobmueocTi opramizauii Ta QyHKUIONYBAHHA arpoueHO3iB | NPHPOIHHX
EKOCHCTEM.

biocdepa ax rnoGansna exocucrema

Crpykrypa Ta mexi OGiocepu. bioreoximiuni unknn /konoobir
peuoBHn/ sk Heobxinna ymosa icuysanus Giocgepu. Buenns B. 1,
Bepunancekoro npo Giocdepy Ta noocdepy Ta fioro sHaueHHs ans
YHHKHEHHA robanbiol exonoriunol kpusu. OCHOBHI YABIEHHS N1po
AHTPONOTCHHUI anTponiunmil/ s wa  Giocdepy.  Buam
3a0pyaHeHHs, IX HACHIKN U1 exocHeTeM Ta oauun. [lonsrrs 1npo
Akicth goskinns, Cyuacui rnoSaneni exonoriuni npoGiemu city,
exouoriumi  npodnemn B Yipaiui. AHTponoreHuuii/antponiyumii/
BOAHBE Ha OionorivHe  pi3HOMaHiTI®  (BUMMpaHHS BB, BHjH-
| Beenenui). 36epexents  GiopisHOMaHiTTa Ak neobxiaua  ymosa

3HATH [ PO3YMITH

Crpykrypy i mexi Giocdepn. Knodosi GioreoxiMiuni muinm, CyTHICTB i 3HaueHNS KOHUEN Uil
CTANnoro po3sHIKy. Pollb OCHOBHHX 3aKOHIB MPHPOLOKOPHCTYBaHHA MpH  (opMyBanHi
NPUHIMITIB 30a1aHCOBAHOTO PUPOIOKOPHCTYBAHHA B KOHTEKCTI cTaioro possuTky. Cyyachi
HAMNPAMKH OXOPOHH npupoan B Ykpaini i csiti. Briaus (axtopis 10BKinAs Ta noxasnukis
fioro skocti Ha 3n0pos'n i Gesneky MOAMHM. 3HAYEHHH HOHATH 1 TEPMiHiB:
auTponoresHuil/antponiunmit/ grums, Glocdepa, GioreoXimiuuuil LMK, BHAH-BCeneH,
CKOJIOTIMHA MEpEeka, CKOJNOTIMHA MOTITHKA, XKHBA pedoBHHa Biocdepn, GiorenHa pedosina,
KocHa/HesknBa/ peyosiHa, GiokocHa pevosuna, 3abpyaHenns, Hoocdepa, OXOpoHa NPHPO/IH,
pauionaibHe NPHPOIOKOPHCTYRAHHA, EKOIOTIvie MHCAEHHA, CTANHIT POIBHTOK,

YMITH




cradinbHocTi Oiocdepn. CysacHi HapaMEH OXOPOHH TPHPOIH Ta
FAXHCTY HABKOIHIIHLOTO cepe/ioruia B Ykpaiui Ta cBiTi.
bazopi nosoweHns npuponokopuetTyBanns.  Konneniis
PO3BHTRY.

CTanoro

Bu3HAUATH [NPABMIBHICTE 3ACTOCYRAHHS BRKAZAHMX MOHATH 1 Tepminis. Pospiustu: thim
pedosud  Oiocdepn; suan 2abpyiHeHHs JIOBKILIA; Jukepena 3abpyaHeHHs  OBKLUL.
Ananizysarn: cxemu OloreoxXiMivHUX IMENIB, awTponorenni aminn B Oiocdepi, cran
aosxins. Tporuosysary nacniaku 3adpyaHeHHs LOBKUUIS JUTA AHBHX OPrami3MiB i J01HHN
30KpeMa.

AnanTauin AK 3araibHe BAACTHBICTE GIONONYHUX cHeTem 3araibHi
sakoHoMiprocTi hopmysanns aganrtauiit. [TousTrs npo npeaganrauiio
Ta nocragantaiio, Baacrueocti azanrauiii. @opmysanus ananTaiiii
Ha MOJICKYISPHOMY Ta KJIITHHHOMY piBHAX opradizawii. [lpunumn
€IHOCTI OpPrami3miB Ta CCpejoBHINA IXHLOTO Mewkanus, Crtparerii
agantauiii - opraniamis. [loHsTTs 1po  eKONOTiYHO  MIACTHYHI T
ekonoriuno nennactuyni euan, [lowarTs npo azanTueHy pajiario.
Aurresi (hopmu TBAPHH Ta POCIHH AK agantarii

A0 CEpeaoBHILA MCUIKaHHA. INouarra npo COpaMmeHy EBOJTIOLIID
/koesoiouito/ Ta KoatanTauio.

3HATH 1 PO3YMITH

3araneHi  3akoHOMIpHOCTI  (lopMyBanus  agantauiif.  3uauenns  npeaganrtauiii - Ta
nocrazantauiii B eBomowil  opraniyHoro  ¢Bity. OCHOBHI  BHACTHUBOCTI  ajanTaiiii.
DopMyBAHHA AMANTALIN HA MOJCKYJISPHOMY Td KIITHHHOMY PiBHX opradisauii. Tlpuumun
€HOCTI  Opramizmis  Ta CcepeoBHila iXuporo wmemkauns., Cnocobu  Tepmoperyiasiii
opratizmis. Ocrosri (opmi LllMﬁlDJy OPraHizsMiB; MYTYa1i3M, KOMEHCAII3M NapasHTH3M.
Ipuknaau: ajgantaiiii opranisMis 1o Jil eKOJOrMHHX YHHHUKIB, 10 PISHUX CepeoBHIL
MEILKAHHA, adanTuBHUX Olojoriuuux  putMis, CyTHICTh 1 3HaucHHA  (OTONCPIOAHIMY
ApanTupie 3uadenns dortonepiognsmy. OcobinBOCTI OCHOBHHX CEPEJOBHIL MELIKAHHA
OpraHiaMiB. 3HadeHHA [OHATL | TEPMIHIB: ajantaiis, npeajanTailia, nocTajanraiisi,
ANANTHEHHI MOTEHUIAN, CKONOrYHA HilA, ANaNTHBHA palianis, KOCBOIOLIN, KOalanTauil,
wUTTEBa (hopMa, atanTHBHI B10M0rTHHI pHTMH, GOTONEPIOIH3M.

OcHoBHi cepefloBAILA ICHYBaHHA Ta ajantauii 40 HUX OpraHisMie.
Cnocobu tepmoperymsiuii opranismis. Cumbios Ta iioro dopmu.
Oprauniim ax cepetonnine metrkanns. [owmpenns napasutuimy cepes
PI3HHX Tpyn OpraHismis. Aganrauii napasHTiB 10 MELUIKAHHA B
opradismi  xaaina. Bianosian opramizmy xassina Ha  ocencHHs
napasuTis. AjanTtHeHi GionoriuHi puTMH BIOTONTMHHX CHCTEM Pi3HOTO
piBas oprasizauii. Tunn aganTuBHUX GiONOTIMHUX PHTMIE OPraHi3Mis.
DoTonepioHIM Ta HOro a1aNTHBHE IHAUCHHS.

YMITH
Busnauari npaBuibHICTh 3aCTOCYRAHHA BKA3AHUX [OHATH i Tepminis, Pospisuari: THim
AanTHBHUX  DIONOrTYHUX PUTMIB OpraHisMis (3oBHiWMI, BuyTpimuni, aoboBi, Mmicsuni,

NPHIUIMBHO- BIAIUIMBHI, CE30HHI, piumi, Daratopiusi): (bopMH cnmﬁmay, TpeicTaBHHKIB
pl'ﬂIHX EKOMTOMYHHX Tpyn poCiaHH. CHIBBI,'IHOCHTM a,aan'rauu opram'mm 3 CepeAOBHILIEM
MELIKAHHA; ANAnTalil JIOAHHA 3 YMOBAMH NPOXKHBAHHA. BH3HAYATH: O3HAKA ananToBAHOCTI
OpraHi3MiB J10 cepenoBuia ICHYBAHHA, alanTHBHUI XapakTep MOBEAIHKOBHX pca}cuii&
TBapuH. TTopisHioBaTH: 0COOIMBOCTI TEPMOPEryIslil NOAKIIOTEPMHUX TA FOMOHOTEPMHHX
TBAPHHMK; aJlanTalii pisHUX IPYN OpraHi3mMie 10 MEBHOro cepeaoBHila memkannd. Cxnagatu
CXCMH KOMILICKCIB aJanTauii, AKi XapakTepH3yioTh Ty 41 iHILY JKHTTEBY (JOPMY OpraizMis.

OcHoru eBONIOUITIHOIO BUEHHSA

[Tousrra npo esomouio. Epomouiiina rinoresa A.-b. Jlamapxka.
Ocnosni nojosenns esomouiiinoi teopii Y. Hapsina. Tloeguanus
Teopii Jlapsina Ta reHeTHKH: CHHTETHYHA Teopis esomouii. [Monynsuis
OprasisMis Ak oimHuis esonouii. TToHATTS 1po MIKPOEBONIOUIIO,
DAKTOPH 3MIHH FEHETHYHOT CTPYKTYPH NOMYIALIT: MYTALT, i30751is,
Mirpauii, apeiidy renin, npupoznnii 106ip. 3aKoHOMIPHOCTI po3noiTy
AnesiB B NOMYJsilisgx.

Criocobu gujoyrsoperts. [TOHATTA NPO AMBEPIEHILIO, KOHBEPreHLio

3HATH | POSYMITH

3nauennn esolouil. Cyrnicts: esonouiiinoi rinoresy JK.-b. JlaMapka; OCHOBHHX IOJ0KEHb
esomowiiino’ Teopii Y. Jlapsina:; ocHOBHHX NOJOKCHL CY4acHOi CHHTETHUHOI Teopii
CBOMIOLIT; PI3HUX MOrSAiB Ha BUHHKHeHHs AuTTd. [Ipuunnn i wacninku apeiidy rexie.
3aKkOHOMIPHOCTI PO3NOJLNY aneiis B nonyaiisx. Pons npupoanoro 1060py B agantauisx 1o
3min npupojaHoro cepetosuia. Knwouosi etanu epomouii xuTTa Ha 3emal (BUHHKHEHHSA
oToCHHTE3Y, NOABA CYKAPIOTHMYHMX KIITHH unaxom cHMGio3y TNpoKapioTiB, nosBa
DaraTOKNITHHHUX OPrafisMis). 3HaUcHHA TMOHATL | TEPMIHIB! CBOMIOLIN, MIKPOCBOIHLLIA,
i30siin, jApeiid) renis, Mirpaiii, AMBeprexilia, KOHBEPTe 1A, Mapanei3M, npuponmii 10Gip,




Ta mapajienizM, aHanoridHi Ta roMoJOTiMHI OPraHd, PyJHMEHTH Ta
|ataeiamu, BionoriuHuil nporpec Ta perpec.

Mornann Ha BUHUKHEHHA KUTTA Ha 3emii (KpeauioHiam, nancnepmis,
abioreres). CyqacHi NOMIAAH HA NEPBHHHI STANM CBOMOWIT HWHTTH:
PHK-ceit. Kmouori eranun esomonii %urs Ha 3emii.

napasieniam, Slosoriuuuii nporpec, GIO0NYHKIL perpec, reHeTHIHA CTPYKTYPA nonynsAL
renodon1 nonyasuii.
YMITH

BrinauaTh npasuiibHicTh 3aCTOCYBAHHA BKA3AHWUX TMOHATH | TEPMiHin. XapaktepHsysa
NONYALI0 AK OofuHUIO epomouii. PospizusTi: ananoriuni Ta romojoridni opran
PYAMMEHTH Ta atapiiMu, crnocoln BHAOYTBOpeHHs (reorpadivna Ta exonorivHa i3onan
nonynAUiil, penpoAyKTHEHA i30siis, BANAAKOBI  reHeruuni  3miun).  [lopisuosan
Olonoriuumii nporpec i diogoriunu perpec. OBrpyHTOBYBATH POL CHAAKOBOCTI B CBOIIOL
OpraHi3MiB.




KPUTEPII OUIHIOBAHHSI PE3YJILTATIB CHIBBECI/IH

Koxen aGITyplEIHT caMocTiiiHo oOupae Oiner, sIKMMl MICTMTh TpHM 3amuTaHHs (3aBaadus). Jlis
NIrOTOBKK JI0 BIANOBIAI HAa mUTaHHA OineTy Hamaerscst 60 XBuiuH. UieHaMM eK3aMeHALGHHOT KoMicii
3ACIyXOBYEThCS  yCHA BIAMOBINL abiTypieHTa, 3a KOXKHHMM IHTAHHAM okpemo. Ilincymkosa ouinka
BHCTABJIAETbCA 33 BCI TPH nuTanns Ginety y 12-GanbHiik mwkani 3a kputepismu gonatka 1. Tlepesenenns
pesynbTaTis criBbecian 3 12-GanbHoi wkanu ouiHioBaHHs y wkany 100-200 Gaxis 3ailicHIOETbCS 3rigHO

aonarka 2.

JHonarok 1

| 2-6anbHa
HiKana

XapaKTepucTHKa HaBYalbHUX JOCATHEHb YuHs (YYeHHIL)

| ban

Berynuuk posnisnac i HazuBae okpemi Giosoriuni 06’ ekt

2 banu

Berynhuk HasuBae okpemi 03Haku Gionorianux 06'eKTiB; HABOAUTE eleMEeHTapHi MPUKIAM
OiosioriuHux 00'ekTiB

3 banu

Berynuuk BiarBopioe okpemi hakTi; xapaktepusye okpemi 03HaKH GioA0riYHHX 00'€KTIB:
BUITOBIJIAE HA 3aMUTaHHSI, 1O NOTPeOYIOTH OAHOCIIBHOT BiAMOBIAI (Hanpukian Tak abo Hi); aonyckae
CyTTEBI 0I00rT4HI MOMMIKH

4 Ganu

Beryniuk BiATBOpIOE HesHauHy YaCTHHY HABYAJILHOIO MaTepiay: Aa€ BU3HAUYSHHS OKpemMux
0i0710ri4HMX MOHATH, HEMOBHY XapaKTEPHCTHKY 3araibHUX O3HAK BIONOriYHUX 00’ €KTiB, JIOMYCKAKYH
HeCyTTeBI 61010TIYHI MOMUIKH

5 banis

Berynhuk BIANOBIAAIOYHM Ha 3aNMTaHHS  BiATBOPIOE OCHOBHHIA 3MICT HABYANILHOTO MaTepiany;
XAPAKTEPU3Ye 3arajibHi O3HaKKM GioNnoriunmuX 06’ €KTIB, 1a€ BU3HAYCHHS OKPEMHUX GiOIOrIYHMX MOHATS,
onucye Gionoriuxi 06’€KTH 3a MIaHOM, J0MYCKAIOYH HECYTTEBI GiONOMUHI TOMHIKH; MNPOBOIUTE T4
OMHCYE CIIOCTEPEKEHHS; BHKOHYE NMPOCTI Gi0M0riuHi 10CI/LKEHHS Ta OIUCY€ iX Pe3yabTaTH; po3B’s3ye
NpocTi THNOBI GioOrivHI BIpaBH i 3a1aui

6 Danis

Berynuuk camMocTiiiHO, ate HeNnoBHO BiATBOPIOE HABYAIBHMI] martepia, BiANOBizae HAa OKpemi
3alUTaHHs; YaCTKOBO NOACHIOE BIANOBI/b MPHKIAAMH, IO HABEAEH] Y MiAPYYHUKY; Y LiOMY
NpaBUJIbHO BXKHBAE 610I0riuHI TepMiHH; XapakTepu3ye Gy10BY Ta GyHKIIT OKpeMHX GioJOTiYHHUX
06’€KTiB 3 NJ1AHOM 3 HE3HAYHUMH HETOYHOCTAMH; 33 3PA3KOM PO3B’s3y€ MPOCTi TUNOBI GioIOriyHI
BIIPaBH i 3a1aui

7 6anis

Berynuuk camocTiiiHo BiATBOPIOE OCHOBHY YaCTHHY HABYATBLHOTO MaTepiay, BUKOPHUCTOBYIOUM
HEOOXIiIHY TEPMIHOJIOTiIO; PO3KPHBAE CYTh GIONOMIUHMX MOHATH, XaPAKTEPHU3YE OCHOBHI MONOKEHHS
0i0n0riYHOT HayKH, JOMYCKAIO4H Y BIANOBIAAX HETOYHOCTI; 38 BU3HAYESHHMH O3HAKAMM MOPIBHIOE
GiosiorivHi 06°€KTH Ta ABUILA; BMKOHYE NPOCTi Gi0A0rYHI A0CHI KEHHS Ta ONUCYE TX pe3ybTaTH; 3
VI0MOMOrOl0  (hOPMYJTIOE BUCHOBKH, PO3B’sI3y€ MPOCTi THIOBI Gion0riuni BipaBH i 3a1aui 38epTaroumuch
3d KOHCYJbTALIEK 10

8 banis

BerynHuk camocTiiHO BiATBOPIOE HaBYAIbHHUIT MaTepialt; Bi/INOBI A€ HA NOCTABNEH] 3aNHTAHHS,
JIONTYCKAIOYH Y BIAMOBIAAX HETOUHOCTI; MOPiBHIOE GioNOriuHi 06’ €KTH, ABHMIIA | POLECH KUBOT
MPUPOH, BCTAHOBIIIOE BIAMIHHOCTI MK HUMH; TIOACHIOE PHYHHHO-HACIIIKOBI 3B’ #3KH; 3ACTOCOBYE
OTPUMaHIi 3HAHHS y CTAHJAPTHUX CHTYALIisIX; BUNIPABISE AOMYLIEHT TOMMIIKH; PO3B’A3Y€ THIOBI
Gionoriuui BpaBy i 3a1a4i KOPUCTYIOHHCh ATOPHTMOM

9 Ganis

BetynHuk BinlbHO BIATBOpPIOE HABYANbHUIA MaTepiall Ta Bi/INOBiAac HA MOCTABIICH] 3aNHTAHHS:
aHaslizye inhopmallilo, BCTAHOBIIOE IPUYHHHO- HACIIZKOBI 3B’ S3KH; [a€ MOPiBHAIbHY XapaKTepPUCTHKY
OionoriyHuM 06’ €KTaM ABHILAM i POLIECaM JKUBOT IIPUPOJIH; PO3B’S3Ye CTaHJapTHI Mi3HaBaIbHI
3aB/IaHHA; CAMOCTIHHO PO3B’s3y€ THNOBI GioMOriuHi BIPaBy i 3a1a4i; BUKOPHCTOBYE 3HAHHS Y
CTaHAAPTHUX CHTYALLSAX; BUIPABIAE MOMUIIKH; yMi€ MPaLIOBATH 3i cxeMaMH, rpadikaMi, MaTIOHKAMH,
TabNIHLISIMH, aT/acaMU-BH3HAYHHKAMH, HATYPATLHUMH Gi0JOMYHAMH 06’ €KTAMM Ta X MOICIAMH:
BUKOHY€ MPOCTI OI1010Ti4HI 1OCIIDKEHHS Ta MOSCHIOE X PE3y/IbTAaTH; BUSIBJISE eMOLIHHO -LiHHICHe
CTABJIEHHS JI0 JKHBOI NPHPOIH

10 banis

Berynauk 10riuHo Ta yCBIIOMIIEHO BIATBOPIOE HABYANLHUIA MaTEPial y MeKax MpOrpamu;
PO3KPUBAE CYTh 0I0NOriYHUX SBHILL, NPOLECIB, MOACHIOE BIAMNOBIAI MPUKIALAMH; Aa€ MOPIBHSIbHY
XapaKTePHCTHKY Gionoriynum 06’ eKTaM i sBUIIAM 3 BU3HAYSHHSM NOAIOHOCTI i BiAMIHHOCTI: aHalizye,
CHCTEMATH3YE, y3araibHIOE, BCTAHOBIIIOE MPUYMHHO-HACIIIKOBI 3B’ 43KH; BHKOPHUCTOBYE 3HAHHS Y
HECTAaHAAPTHUX CHTYALlisIX; CaMOCTIiHO PO3B’A3ye GionorivHi BIpaBH i 3aj1aui y Mexkax nporpami;
BHABJISE CTABICHHS H FOTOBHICTH pearyBaTH BiMOBIIHO JI0 3aCBOEHUX UIHHICHMX OpieHTalliii




Berynuuk BusiBnse Miuki i rimboki 3nanns 3 Gioaorii y Mexax MPOTrpaMH; CaMOCTIHHO aHasi3ye i
PO3KPHBAE 3aKOHOMIPHOCTI KHBOT MPUPOIH, TIOSICHIOE MPHKJIANAMH, 1110 IPYHTYIOTHCS Ha BIACHUX
CMOCTEPEIKEHHSAX; 1a€ NOPIBHSIbHY XaPAKTEPHCTHKY Gi0MOTIHHUM SBHLLAM 3 NOSCHEHHSIM NPHYHH
Mo1iGHOCTeH # BiAMIHHOCTE; BCTAHOBIIIOE | 0O PYHTOBYE NPHYMHHO-HACITIAKOBI 3B’ A3KH: OLIHIOE
I'l 6anis  Gionoriuni sBHILA, 3aKOHH; APryMEHTOBAHO BHKOPHCTOBY€ 3HAHHSA Y HECTAHJIAPTHUX CHTYaIlisX;
caMOCTiiiHO po3B’si3ye GionoriuHi BpasH i 3a1ayi; BU3HAYAE MOMIIMBOCTI MPAKTHYHOTO
3aCTOCYBaHHS
pe3ysIbTaTiB 10CIIiIKEHHS; BUSBIISE EPEKOHAHHS | aKTHBHO NPOABIISE LHHICH] opieHTallii,
3IHCHIOKYHM BUGIp 3aBaaHb i pillieHb

Berynunk Bussisie cucremui 3uanns 3 Giosorii, yesizomaeno BHKOPUCTOBYE 1X y CTAHJIAPTHHUX T4
HECTAHAAPTHUX CHTYALlIAX; CAMOCTIHHO aHani3ye GiONOriYHI ABUILA | NPOLECH, BUSBIISE OCOBUCTY
MO3MUIKO UIOJ0 HHX; BUKOPHCTOBYE 3HAHHS 3 IHIUMX MPEAMETIB U1 BUKOHAHHS YCKNAAHEHUX 3aB1aHb:
3HAXO/IMTh Ta BUKOPHCTOBYE [10aTKOBI [pKepena iHhopMaLii 11 BUKOHAHHSA HABYAJIBLHOTO 3aBAAHHS:

14 bamz yMi€ BUOKPEMHUTH NpoGiieMy | BU3HAYMTH LLISIXH iT PO3B’s3aHHS, MPUAMATH PILICHHS, APIyMEHTYBATH
BJIACHE CTABJICHHSI /10 PI3HHX MOTJIAAIB Ha 06’ €KT BUBYEHHS, BUTLHO PO3B’s3ye Giosoriuni BIPABH |
3a1aui Pi3sHOro PiBHA CKJIaJHOCTI BIAMOBIIHO /10 HABYAJILHOT MPOrPaMH; Oepe y4acTb y AHCKyCisX,
BHUPIIICHHI NIPOGIEMHHX MTHTaHb

Honartox 2
TABJIUILIS
Ilepesenenns pesyabraris cnisbecian 3 12-6aabHoi mKkaan
ouinwoBanus y mwkaay 100-200 6ais
12-6asibHa miKkaJia Hlkana 100-200 6anis
] 100
2 105
3 110
B 120
5 130
6 140
7 150
8 160
9 170
10 180
11 190
12 200
["os10Ba npeMeTHOI eK3aMeHaliiHO1 )
Z Tersina JIO3IHCBKA

KoMmicii 3 6ionoriT




