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ITPOI'PAMA
3OBHIINHBOI'O HE3AJIEZKHOI'O OINIHIOBAHHSA
pe3yabTaTiB HaguauHs 3 BIOJIOITI,
30100yTHX HA OCHOBI IOBHOI 3arajibHOI cepeIHbOl OCBITH

IMosicHOBaNbLHA 3aNHCKA

Mporpamy anA 30BHIWHLOrO HE3aNEeXKHOro OLiHBaHHA 3 bionorii po3pobneHo Ha ocHOBI [lep:KaBHOro cTaHAapTy 6a30Boi i NOBHOI 3aranbHoOI
cepefHbOI OCBiTU, 3aTBepAKeHOro nocrtaHosot KabiHeTy MiHicTpie YKpainu Big 23 nuctonaga 2011 pory Ne 1392, i BianoBigHUX HaBYaNbHUX
nporpam: Has4anbHOI Nporpamu 3 bionorii gna 69 Knacis 3akNagiB 3aranbHOI CEpeAHbOT OCBITH, 3aTBEPAXKEHOI HaKa3om MiHicTepcTBa OCBITU | HAyKK
Ykpainu Big 07.06.2017 Ne 804, Ta HaB4yanbHoi nporpamu 3 6ionorii ana 10-11 KnaciB 3aknagiB 3aranbHOI cepeaHboi OCBITU (piBeHb CTaHAapTy),
3aTBepAKeHol Hakaszom MiHicTepcTBa 0cCBiTH | Hayku YKpaiHu Big 23.10.2017 Ne 1407.

3MiCT nporpamm 30BHiLLHBLOIO He3aneXKHoro OuUiHIOBaHHA 3 Bionorii nogineHo Ha TemaTUyHi 6N10KK BIANOBIAHO A0 KNOYOBUX €NeMeHTIB 3MiCTy
HaByanbHUX nporpam 3 bionorii AnA y4HiB 3aKnaaiB 3aranbHoOi cepeaHboi ocBiTU. Mporpama cknapaerbea 3 S po3ainis: «Bcryn. XimiyHuid cknag,
CTPYKTypa i yHKUIOHYBAaHHA KNiTUH. Peanizauis cnagKosoi iHOpmauii», «3aKOHOMIPHOCTI CNAAKOBOCTI i MIHAMBOCTI», «biopi3HOMaHITTAY,
«OpraHi3am noanHun sk 6ionorivHa cuctema», «OCHOBM €KONOTii i €BONIOLIMHOrO BYEHHA». PO34inn nogineHo Ha Temu, B AKMX BU3HAYEHO 3MICT Ta
obcar BUMOr A0 pe3ynbTaTiB HaBYAHHA | NPeAMETHUX YMiHb YH4ACHUMKIB 30BHIHBOrO HE3a/1eXKHOTO OUiHIOBaHHA 3 6ionorii, KOHKpeTU30BaHi enemeHTH
3MICTY Ne€BHUX NOHATb, HaBedeHO nepenik bionoriyHnx 06’ekTiB, AKi yuacHMKK 3HO Bi3yanbHO PO3Ni3HAKOTL Ta XapaKTepU3yoTb.

Mporpama Ana 30BHIWHLOIO HE3aNEXHOro OLUiIHIOBAHHA 3 6i0NOrii OPIEHTYETLCA HA OBONOAIHHA YHHAMM 3aKNAAIB 3aranbHOI cepeagHboi OCBITH
npeaMmeTHUMU BMIHHAMM Ta JOCATHEHHA HUMW NEeBHUX Pe3y/bTaTiB HABYAHHA WOA0 METOLiIB HAYyKOBOrO MNi3HaHHA; OCHOBHUX NONOXEHb 6i0oN0riYHUX
3aKOHiB, NpaBua, Teopil, 3aKOHOMIpPHOCTeR, rinoTes; CyTHOCTI bionoriyHux npoueciB i ABUW,; 6yaoBu i-eamau. 6ionorivHux o6'eKTiB; Cy4acHoi
6ionoriyHOi TepMIiHONOTiT | CUMBONIKK; YMIHHA: NOACHIOBATM, BCTAHOBAIOBATU 38'A3KM, CKNaaaTy cxemWW&@qér;ﬂMmauifo 3 TabAnMYHUX gaHUX
i rpadiuHux 306paxkeHb, po3niHaBaTW bionoriuHi 06’ekTM No ix 306paxeHHIo, KnacudikysaTy, FAniSyeaTn, NepiRHIORaTH i_pobutn BUCHOBKM,
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BUKOPMCTOBYBATU 3HAHHA Yy NOBCAKAEHHOMY UTTi (OBFpYHTOBYBATU NpaBuna NOBEeAiHKN y HAaBKONNWHLOMY cepeaoBuLli, 3axoau NpodinakTuku
3axBOPOBaHb, CNOCOb6M HaZaHHA AOoMeaUYHOT Aonomoru).

Knacudikayia ximiyHMX enemeHTiB 3a iXHIM BMICTOM B
opraHiamax. Hacnigku HepocTaTHbOro abo HaA/ULWKOBOTO
HaAXOQKEHHA B OPraHiam NII0ANHN XiMiyHux enemeHTis (I,
F, Fe, Ca, K) Ta cnocobu ycyHeHHsn ix HecTaui.

OpraHivyHi Ta HeOpraHivyHi CNONYKK i IXHA PONib B OPraHi3Mmi.
Boga, ii OCHOBHI BNacTMBOCTI Ta po/sib B opraHiami. Boga sk
PO34UHHUK, rigpodobHi i rigpodinbHi cnonyku.
biononimepu: NoHATTA Npo iXHIO Bya0BY Ta KOHPOPMaLLiiO.
Byrnesogu: MoHocaxapuan (pubosa, pe3okcupubosa,
rnioKo3a, ¢pykTosa), onirocaxapuam (caxaposa, Nakrosa),
nonicaxapugy (Kpoxmasnb, UEN0N03a, XITUH, [NIKOreH).
OcHoBHi BnacTusocCTi Ta QyHKLi Byrn1eBois B opraHiamax.
Ninign (kupn, Bockn, crepoian, dpochoninigu).

OcCHOBHiI

Ne 3micr Bumoru Ao pe3ynbTaTiB HABYAHHA TA NPeAMETHUX YMiHb
Po3gin 1. Bcryn. XimiuHnii cknag, cTpyktypa i yHKUiOHYBaHHA KNiTUH. Peanisauia cnagkosoi iHpopmauii.
1.1 | Bcryn 3HATU | PO3YMITU
dyHaaMeHTaNbHI  BNACTUBOCTI KMBOro. PiBHi opraHisayii | PyHaameHTanbHi BAACTUBOCTI i QYHKUIT KunBOro. PiBHi opraHisauii xutra 6ionoriyHux cucrem:
AKUTTA BIONOTIYHUX CUCTEM Ta iX XapaKTEPHi pUcw. MONEKYNAPHUN, KNITUHHMIA, OPraHi3MOBUI, eKoCcUCTEMHUN, BiochepHuit. Metoam AoCnifKeHHA
Metoau pocnigeHb B 6ionorii. 3HayeHHa 6ionoriyHux | 8 6ionorii:  NOPIBHANBHO-ONUCOBUIA, EKCNePUMEHTANbHUWA, MOAENIOBAHHA, MOHITOPUHT.
DOCNAXEHbD Y XUTTI NIOAUHMN. 3HayeHHA NOHATL | TEPMiHIB: cUCTeMA, Biocuctema, MoAENI0BAHHA, MOHITOPUHT.
YMITU
Bu3HayaTM nNPaBMbLHICTL 3aCTOCYBAHHA BKA3aHWUX MOHATb | TepMiHiB. PoO3pi3HATU piBHI
opraHizauii utra 6ionoriyHMx cucrtem 3a X xapakrepHumu pucamu. Cknagatv nnaH
pocnigxkeHHa. O6bupatM MeTon — AOCNIAMKEHHA. Bu3HayaTM  meTy, yMOBM NpOBEAEHHA
pocnipxeHHsa, HeobxiaHe ob6nagHaHHA, MNOCNIQOBHICTb BWMKOHAHHA Aocnigis. AHanilysaTu
pe3ynbTati 6IioNOriYHUX EeKCNEePUMEHTIB, AKI MOXYTb OyTW npeacTasneHi y Buraagi onucy,
TabnuyHoi iHpopmadii, rpadikis, giarpam Towo.
1.2 | Ximiurwid cKnap, KNniTnHu 3HATU | PO3YMITU

MaKpoenemeHTH, B TOMY YUC/i OPraHOreHHi enemeHTU. BionoriyHy ponb: BOAM, KUCHIO, MOHIB
Na+, K+, Cl-, Ca2+, Mg2+. byi0By, OCHOBHi BnacTMBOCTi Ta dyHKUii 6inkiB, Byrnesogis, niniais (Ha
npuknagi xupie Ta ¢ochoniniais), HykneiHoBux kucnotr, AT®. OcobausocCTi NPOCTOPOBOI
opraHisauji 6inKiB, HYKNETHOBMX KUCNOT, nonicaxapuais (Kpoxmanb, uenionosa). Ponb ximivHuUx
38’A3KiB (KOBaneHTHi, MOHHI, BoAHEBi), riapodobHOI B3aemoaii B CTPYKTYpHiA opraHisauil
MaKkpomonekyn. Bnactueocti Ta npuHuMnu  QyHKUioHyBaHHA ¢depmeHTiB. Ponb ATO B
eHepro3abesneyeHHi. 3HAYEHHA NOHATb i TepMiHiB: 6iononimep, MOHOMEP, MaKpPOENEMEHTH,
OpPraHOTEHHI enemeHTHn, MmikpoenemeHTtn, rigpodinbHi i rigpodobHi cnonyku, peHartypauis,
peHaTypauin , pennikauia, depmeHTU, KOGEPMEHTU, aKTUBHUM LEHTP depMeHTa, KOHPopmaLuis,
NPUHLMN KOMINIEMEHTAPHOCTI, FeH, MaKpoepriyHUM 38’A30K, EHOAEMIYHI 3aXBOPIOBAHHA.

YMITU
Bu3HayatM nNpaBUAbHICTb 3acrocyBaHH%eR%3@wmo(ohr(0be | TEeRMIHIB. PO3DI3HATU:
MaKpoenemeHTn (B TOMy YMUCNi OPraHOrEHHI @, e




B/1aCTUBOCTI Ta PyHKUIi niniais B opraHiamax.

Binku. AmiHOKMCNOTM AK  MoHOMepu bBinkis. PiBHi
CTPYKTYPHOT opraHisauii 6inkis. [leHaTypauia i peHaTypauia
6inkis. OcHoBHi 6ionoriyHi GyHKUji BinkiB. PepmeHTH, iX
B/1aCTUBOCTI Ta NPUHLMNU QYHKLIOHYBAHHSA.

HykneiHosi kucnotu. bygosa Hykneotugis. bypgosa Ta
byHKuii AHK. MpuHumn komnaemeHTapHOCTI. HykneoTugHa
NOCNiAOBHICTb | NOHATTA Npo reH. Bnactusocti AHK. PHK Ta
it Tunu (MPHK, pPHK, TPHK).

ATO®. Ponb AT® B eHepro3abesneyeHHi.

opraHizaujii 6inka (nNepBuHHY, BTOPUHHY, TPETUHHY, YETBEPTUHHY CTPYKTYpY), rnobynaphi i
¢ibpunapHi 6inku, Tnu PHK (MPHK, pPHK, TPHK). BcTaHoBNIOBaTH B33EMO3B’A30K MixXK di3nMKO-
XiMiYHMUMUK BRacTUBOCTAMU Ta BionoriuHoo ponnto Boaw. MopisHioeatn AHK i PHK 3a ximivHum
cknagom i 6yposoto. lponoHyBaTW 3axogM NONEPEeAXKEHHA 3axXBOPIOBaHb JIOAVMHU, WO
BUHUKAIOTb 33 YMOB Haanmuiky abo Hectaui ximiuHux enemedTiB (I, F, Fe, Ca, K} B opraHi3mi l
noanHu abo y npupoaHoMy cepeaosuli. Po3e’a3yBaT enemMeHTapHi BNpaBu 3 MOAERYNAPHOT
6ioNOrii: BU3HAYaTU MONEKYNAPHY Macy pevosuHu (6inka, HYKNeTHOBOT KMUCNOTHU) 3a Macoto
OZHOTO 3 il KOMNOHEHTIB, AOBXKUHY MOJIEKYIU HYKNETHOBOI KUCNOTH, it CKNaa,.

1.3

CTpyKTYypa Ta PYHKLiOHYBAaHHA €yKapiOTUUYHUX KAITUH
KnitTMHa AK enemeHTapHa oauHuua xusoro. MeTtoau
pocnigeHHA KnitTuH. OCHOBHI BNACTUBOCTI i NpUHUMNK
6y, 008U €YKaPIOTUUYHOT KNITUHMU.

KniTuHHi  membpaHu, ix XximiuHUM CcKknag, CTPYKTYPa,
BNACTUBOCTI Ta OCHOBHI  ¢yHKUii. TpaHCcnopTyBaHHA
peuYoBUH Yepes KNITUHHI membpaHu.

Uutonnasma, ii KOMNOHEHTU: UUTOCKeNeT, opraHenu Ta
BK/IIOUEHHA.

OgHomeMOpaHHI  opraHenu: eHAoONNa3MaTUYHa  CiTKa,
anapat lonbaxi, nisocomu, Bakyoni. [dsomembpaHHi

opraHenu: MITOXoHAPIi, naactuan (xnopo-, nenko — i
xpomonnactu). MitoxoHgpii: 6yaosa, ¢yHKUIOHAaNbHa
ponb. Xnoponnactu: 6yposa, ¢yHKUiOHaNbHA  PoOSib
XNnoponnactie. ABTOHOMIA MITOXOHAPIN i xnoponnacTis y
KNiTHi. Pubocomu: 6ynoBa, ¢yHKUiOHAaNbHa
LeHTpioni. OpraHenu pyxy (DXKryTMKY, BiNKK).
6ynoBa, ¢yHKUiOHanbHa ponb. Xpomocomw:
cknag, 6yposa, QyHKUiOHanbHa ponb. lannoigHui
AUnNnoigHuit Habopu xpomocom. FOMONOTIUHI XPOMOCOMM.
OCHOBHi CTaHU XpomMOCOM: iHTepPdA3ZHUINA HEKOMNAKTHUMN i

ponsb.

Appo:
XiMiYHUA

3HATU | PO3YMITU

MeToau [OCAIOMKEHHA  KAITMH:  MiKpockonia  (CBiTNOBa, eneKkTpoHHa), AaudepeHuiiHe
ueHTpudyryBaHHa. byaosy i OyHKUii KOMNOHEHTIB KAITUHWU. XiMIYHUN CKNagZ, KAITUHHOI
membpaHu. Ponb membpaH B KANITUHHIA B3aemogii. MexaHi3mu TpaHCNOPTYBaHHA PEUYOBUH
yepe3 membpaHu. OcobAnBOCTI opraHisauii KniTuH eykapioTis. OCHOBHI CTaHU Xxpomocom. Ponb
aapa y 36epexkeHHi, nepedadi Ta peanisauii cnagkosoi iHpopmauii. 3HauyeHHA cTabinbHOCT
KapioTuny ana icHyBaHHA Buay. TlpuunHU BigmiHHOCTeW y Oya0Bi KNITUH  POCNUH, TBApUH,
rpubiB. 3HaUEHHA MOHATbL | TEPMIHIB: €yKapioT, aKTUBHMI Ta NACUBHUIA TPAHCNOPT PEYOBMH
yepe3 membpaHy, eHaouuTo3 (darounTos, NiIHOUUTO3), EK30LUTO3, NNA3MONI3, AENNA3MONI3,
KPUCTK, TUNAKOIAUW, NAMeNU, MATPUKC, CTPOMa, UUTONNA3Mma,

BK/IOYEHHA, Kapionnasma, XpomMocomm,

njasmoaecmu, opraHenu,
FOMOAOTIYHI XPOMOCOMM, rannoiAHuUi i AUNNOIAHMIA
Habopu XpoMOCOM, XPOMATUH, HYKNEOCOMa, LEHTPOMEPA, NAeYi XPOMOCOMM, KapioTun.

YMITU

Bu3aHayaTn NPaBuW/IbHICTb 3aCTOCYBAHHA BKAa3aHWUX NOHATb | TEPMIiHiB. XapakTepu3dyBaTu KJIIiTUHY
AK eNemMeHTapHy OAMHWUUIO XWUBOrO. BidyanbHO poO3ni3HaBaTU KAITUHU POCAUH, TBApPUH Ta iX
KOMMOHEHTU. BcTaHoBNIOBAaTU 3B'A30K MiK OyZA0BOK W PYHKUIAMM KOMNOHEHTIB KAITUHMW.
PO3pi3HATU: QaKTUBHUI i NACUBHUI TPAHCNOPT PEYOBMH Yyepe3 mMembOpaHy, €K3o- i eHaouUTos,
¢aro- i NiHOUMO3; rannoigHUM i AUNNOIAHMN HabopPU XPOMOCOM; CTaHU Xxpomocom. lMopisHIOBaTH
OpraHi3aujlo K/IiTUH pocivH, rpubis, TBapuH.
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HaZKOMNAKTMU3aU,iA
MoABOEHHA

y npouect  KAITUHHOrO
XPOMOCOM  YHAaCNigoK

nogainy.
pennikauii  OHK.
Mopdonoria HagKOMNaKTHUX /MITOTMUHMX/ XPOMOCOM.
MoHATTA npo Kapiotun. fAaepue, Horo ¢yHKUiOHaNbHA
ponb.

1.4 | O6miH peuoBuH i nepeTBopeHHn eHeprii 3HATU | PO3YMITU
O6bmiH  pevyoBuH  (meTaboniam), #oro  3aranbHa | CyTHICTb i 3HAYEHHA: MpoLeciB aHaboni3amy, KaTabosniamy; NigroToBYOro etany po3LensieHHA
XapaKTepucTuKka. €aHicTb npouecis  CuHTe3y i | opraHiYHMX peuvyoBuH; TrNiKONI3y; OPOAIHHA; KUCHEBOro eTany po3LWenneHHA OpraHiuHUX
po3iuenneHHs pe4yoBUH B OpraHi3mi. peuoBuH; ¢GOTOCUMHTE3y; xeMOoCuHTedy. Ponb ¢depmeHTiB y 3abe3neueHHi npouecis 0bmiHy
ABTOTPOOHUA i  reTepoTpOoPHUIA  TUNM  KUBAEHHA. | peuyoBUH. [kepena eHeprii ana GoTo-, XeMo- i reTepoTpodHUX opraHiamis. [xxepena KapboHy
MikcoTpodHi opraHiamu. ANA aBTO- i retepoTpodHUX opraHiamie. [kepena opraHiuHUX PeYOBUH ANA reTepoTPOPHUX
Po3uwenneHHa peyoBuH B oOpraHiami  (6e3skucHese, | opraHiamis. Mpuknagn astoTpodHux (PoToCMHTETMKM: uiaHobaKTepii, BOAOPOCTi, POCAUHU;
KucHese). MOHATTA NpPO rnikonis, 6pogiHHA. MOHATTA NPO | XeMOCUHTETUKU: 3anizobakTepii, cipkosi Ta HiTpudikyBanbHi HakTepii), retepoTpodHux Ta
KNiTUHHE AuXaHHA. MITOXOHAPIA AK eHepreTMyHa CTaHUifA | MIKCOTPOdHUX (eBrieHa 3eneHa, KOMaxoigHi POCNMHM) OpraHi3miB. 3HaYEHHA NOHATDL | TePMIHiB:
KNiTUHW. meTaboniam, aHaboniam, kKatabonism, asTOTPOHi oOpraHiamu, ¢oToTpodHi OpraHismu,
®doTocuHTe3. OCHOBHI npoueck, WO BigbyBalOTLCA Y | XeMOTpodHi oOpraHiamu, retepoTpodHi opraHiamu, MIKCOTpPodHi opraHiamu, oTocuHTes,
CBITNI03aN1@XKHUX | CBITIOHE3aNEXHUX peakLuiax /CBITNOBIN | xeMoCUHTE3, riKoAi3, BpoaiHHA, KNITMHHE ayxaHHA, uMKn Kpebca, AuxanbHU naHuor.
Ta TemHosi ¢asax/ ¢oTtocuHTesy. Ponb xnopodiny y | YMITU
CBITNO3aneXHUx peakuiax /csitnosa ¢asa/ doTocuHTesy. | BU3HAYaATM NPaBUIbHICTb 3aCTOCYBAaHHA BKa3aHUX NOHATH | TepMiHiB. KnacndikysaTtn opraHismm
3HaueHHA GOTOCUHTE3y AnA icHyBaHHA 6iocdepu. 33 A)epenom OTPUMAHHA: eHeprii; KapboHy, OpraHiYyHUX pPeyvyoBUH. 3anucyBaTu CyMapHi
MOHATTA NPO XeMOCUHTEe3. piBHAHHA npoueciB GOTOCMHTE3Y Ta AuxaHHA. MopiBHIOBaTU: ANXaHHA | oTOCKMHTe3; BpoaiHHA i
AUXaHHA. AHaNi3yBaTh XiMiYHUI Ta eHepreTUUYHUI pe3ynbTaTh: eTanis po3LLenneHHA OpPraHiyHuX |
cnonyk (niarotoByoro, 6e3KUCHEBOro, KUCHEBOrO); CBITAO3aneXHux /csitnosoi ¢asun/ i |
CBITNOHE3aneKHux /TemHoBoi $pasn/ peakuint potocuHTesy. u
1.5 | 36epexeHHA Ta peanisauia cnagkosoi iHpopmauii 3HATU | PO3YMITU E

FeHwu, ix 6ynosa i PyHKUioHanbHa ponb. Mo3aiyHa 6ygoBa
reHa eyKapioTis (€K30HM Ta iHTPOHU). MTOHATTA NPO reHom.
TpaHcKpUNLia: MaTPUYHUK cuHTe3 monekyn PHK. MoHATTA
NPO perynauito TpaHCKpUNLUi.

biocuHTe3 6inkiB (TpaHcnauin). TeHeTMUHMI Kopg, i Horo
OCHOBHi Bnactusocti. Pone MPHK, TPHK i pubocom vy
biocunTesi 6inka. Pennikayia AHK: HaniBkoHcepBaTUBHMIA

bypgosy reHa. OcobnuBocCTi oOpraHisauii reHomy npo- Ta eykapioTtie. Ponb ¢depmeHTis y
3abe3neyeHHi npouecis TpaHcKpunuii i TpaHcaayii. Cnocobu perynauii TpaHckpunuii Ha
NpUKNagi NakTO3HOIO ONepPOoHY NPOKaPIOTiB Ta aNbTEPHATUBHOIO CMIAUCUHTY eyKapioTis.

CyTHicTb i bionoriuHe 3HaueHHA: 6iocuHTedy BiNKiB i HYKNETHOBUX KUCNOT; MIiTO3y, MeWo3y,

KPOCUHrOBepy; CTaTeBOrO | HECTAaTeBOTO PO3MHQMWeHHA, NAPTEHOreHe3y, MoniemopioHii,
3anNNigHEeHHA; YepryBaHHA NOKOJiHb Y mmneaoﬁqﬂﬁfﬂopra? 315) MOTO T HeTPAHOro
UriHanom
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npuHumn. NoHAaTTa npo penap;au,ilo AHK. Pennikauis AHK i
KAITUHHUIA UMKN. |HTepdasa i KAITUHHKMI nogin. KinbKicTb
monekyn AHK i xpomocom Ha pi3HUX CTagiax KNITMHHOrO
umkny. MiTo3, OCHOBHI npouecy, wo BigbysatoTbeca nig, yac
MiTO3y. Meit03 i Moro 0co6nMBOCTI y NOPIBHAHHI 3 MITO30M.
®yHKLUiOHaNbHA Po/b Melio3y. MOHATTA Npo pekombiHaujo
OHK nig yac meio3y. KpocuHrosep.

YTBOpeHHA rameT i ixHe 06'egHaHHA B 3MroTy nig 4ac
3annigHeHHa. CrateBe pPO3MHOXeHHA. OCHOBHI dopmu
HeCTaTeBOro PO3MHOXEHHA OpraHiamis (noain waaxom

MiTO3y,  OpyHbKYBaHHA,  PO3MHOMEHHA  crnopamm, |
BEreTaTMBHE PO3MHOMXEHHA).

IHguBiAyanbHUI  PO3BUTOK  OpraHiamy  (oHTOreHes).
Em6pioHanbHuit pPO3BUTOK. OcHoBHi etanu
eMObpiOHaNbHOrO PO3BUTKY Yy XOpposux (ApobneHHs
3UroTv, YyTBOpeHHA 6nactyam i ractpynu). fAsuwe

embpioHanbHOi iHAYKUii. MOHATTA npo gudepeHuiayio
KNiTUH nig, 4yac embpioHanbHoro possutky. CToBOYpOBI
KNiTMHU. Micna3apoAKoBUA PO3BUTOK Yy TBApUH Ta MOro
OCHOBHI TUNU (HenNpAMUiA Ta NpaAMUI).

pO3BUTKY TBapuH. ETanu embpioHaNnbHOrO po3BUTKY Y TBapuH (ApPO6iHHA, YTBOPEHHA MOpYAu,
6nactynu, ractpynu, gudepeHuialia KNiTUMH, rictoreHes, opraHoreHes), sasuwe embpioHanbHOI
iHAYKUii. BionoriyHe 3HAYeHHA PO3MHOXEHHA. 3HAYEHHA NOHATb i TEePMiHIB: CNAAKOBICTb,
MIHAUBICTb, TeH, TEeHOM, €K30HM, IHTPOHW, TPAHCKPMUNUiA, TPAHCNAUA, FeHEeTU4YHUIN Kopg,
iHTepdasa, KNITUHHUMI UmMKA, pekombiHauia [JHK, KpocuHrosep, OHTOreHes, em6pioH,
embpioHanbHa iHAyKuUia, 6nactyna, ractpyna, gudepeHuiayia KNITUH, 3annigHEHHA, rameTw,
3MroTa, MiTo3, Meiios.

YMITHU

Bu3HayaTM NPaBUNBHICTb 3aCTOCYBAaHHA BKa3aHMX MOHATL | TEPMiHiB. MOPIBHIOBATU: MITOTUYHUIM
1 MEMOTUYHUIN NOAINM KNITUHU; CTaTeBe | HeCTaTeBe PO3MHOMKEHHSA; BYA0BY YONOBIUUX i KIHOUMX
rameT; NpAMUA Ta HeNpaAmMUii PO3BUTOK 6AraTOKNITMHHWUX TBAapPWUH; MOMJ/MUBOCTI i MexaHi3Mu
pereHepauji 0praHiamy y poc/uH i TBApUH. AHaNI3yBaTK: eTanu KNiTMHHOTO uuKAy; Gbasun mitosy i
meno3y; etann GOPMYBaHHA CTaTeBUX KAITUH; Nepioan OHTOreHesy y POCAUH i TBapWH.
BusHauyatM nepeBarn nesHoi ¢opmu (cnocoby) po3mMHONKEeHHA. Po3pisHATU: cnocobu
PO3MHOXKEHHA; GOpMK 3anNiaHEHHA; CNOCObU BEreTaTUBHOIO PO3MHOMEHHA POC/UH | TBAPUH.
KnacudikyBat TMNu pocTy OpraHiamis pi3HMX LApPCTB. BisyanbHO po3ni3HaBaTu: KANITUHY Ha
pisHUx $aszax MITOTUYHOrO noAiny; embpioH Ha pPi3HUX eTanax embpiOHaNbHOro PO3BUTKY.
Po3B’A3yBaTK enemeHTapHi BNpasu 3 penikauii, TpaHCKpUNLii, TpaHcnaii.

Po3pgin 2. 3aKOHOMIPHOCTI CNaAKOBOCTi i MiHANBOCTI

2.1.

FfeHeTMKa — HayKa NpPO 3aKOHOMIPHOCTI CNafKOBOCTI iﬂ
MIiHAMBOCTI OpraHiamis

KnacunuyHi  metoan reHetuyHux pocnigeHb. OCHOBHI
NOHATTA reHeTuKu. OCHOBHiI 3aKOHOMIPHOCTI
bYHKUiOHYBaHHSA reHiB y NPOKapioTiB Ta eyKapioTis.

3HATU | PO3YMITH

MeToan  reHeTMYHUX  AOoCAiAKeHb  (ribpugonoriyHuii,  reHeanoriyHnii,  nNonNynAUinHoO-
CTaTUCTUYHWUIN, LUTOTEeHETUYHUI, BioXiMiYHNI, BAN3HIOKOBKUIA), IXHI 0COBNNBOCTI Ta AiarHOCTUYHE
3HauyeHHA. OCHOBHi 3aKOHOMIPHOCTI (YHKUiOHYBaHHA TreHiB y NPOKapioTiB Ta eyKapioTis.
3HaYeHHA NOHATb | TEPMIHiB: anenb, reHoTun, GeHOTUN, AOMIHAHTHWUI anenb, peuecuBHUN
anenb, roMO3UroTa, reTepo3nroTa, Y1cTa filis, ribpua.

YMITU

Bu3HayaTh NpaBU/IbHICTb 3aCTOCYBAaHHA BKA3aHWUX NOHATbL i TEPMiHiB. PO3pi3HATU: aneni ogHoro

Ta Pi3HUX reHiB; rOMO3UIOTU i FeTEPO3UTOTHU: Wy TUM; AOMIHAHTHUN i peuecuBHUi
(V3 , o
CTaHM O03HaK. BusHauvatT cutyauii, B W " goniibue, MUCTOBYBaTM MNEBHUN MeEToA




reHeTUYHUX A0CNIAXKeHb.

2.2. | 3aKOHOMIpPHOCTIi CNAAKOBOCTI OpraHiamis 3HATU | PO3YMITU

3aKOHOMIPHOCTI CNagKoBOCTi, BCTaHoBAeHi . MeHaenem. [paBuao YUCTOTU rameT. 3aKOHU OAHOMAHITHOCTI ribpuAis NepWOro NOKONIHHA (A0MiIHYBaHHA), i

Metos  nepesipku  reHotuny  ribpuaHux  0CO6MH po3wenneHHA, HEe3aneKHoOro KOMOIHYBaHHA O03HaK, X CTaTUCTMUYHUI XapakTep. MPoMiXKHUM

(ananisytoue cxpeuwyBaHHsA). XapakTep ycnafaKyBaHHA (HEenoBHe AOMiHyBaHHA). KogOMiHyBaHHA HA NPUKNAAi BU3HAYEHHA

MHOMUWHHA fia rediB. O3Haka AK pesynbTaT NpPOABY TPyn KPOBi ntoauHKU. LiUTonoriyHi ocHoBM 3aKoHiB cnagkosocTi . MeHaensa. NpuunHmu BiaxuneHob

6araTbox reHis. B3aemogia reHis. 3uenneHe ycnaakyBaHHA. Npu  po3wenneHHi 3a ¢eHOTUNOM Big, TUMNOBUX KINLKICHUX CNiBBIAHOWIEHb, BCTAaHOBAEHMUX

XpOomMoCOMHa Teopia CnagKoBOCTi. . MeHngenem. Tunu B3aemogji anenis 0g4HOrO Ta pi3HMX reHiB. MexaHi3Mu BU3HAYEHHA CTaTi.

feHeTUYHi OCHOBM BU3HAYeHHA CTaTi y Pi3Hux rpyn | MpuunHu 3yenneHoro (y Tomy 4uchi 3i CTaTTiO) ycnagaKyBaHHA. OCHOBHI MONOXEHHs

OopraHismis. XpomocomHe BU3HAYEHHA CTaTi. | XPOMOCOMHOT Teopii cnaakosocTi. [pUYMHM CNAgKOBUX 3aXBOPIOBAHb AOAUHKU. CyvacHi

YcnaakyBaHHA, 3uennexe 3i CTaTTio. MOJIEKYNAPHO-TEHETUYHI MeToAN [OoCNigXeHb CNagKoBOCTI NIOAUMHU. 3HAUYEHHA MOHATL i

XpPOMOCOMHUIM aHaNi3 AK MEeTOA, BUABNEHHA NOPYLWEHb Y TEPMiHiB: CTaTeBi XPOMOCOMM, aAyTOCOMW, FOMO- Ta reTeporameTHa CTaTb, aHanisyiooue

CTPYKTYpi KapioTuny. cxpeuyyBaHHsA, reHOPOHA, CNAaAKOBI 3aXBOPIOBAHHSA.

CnapgKosi 3axBOPIOBAHHA | BaAW NIOAUHW, 3aXBOPHOBaHHA YMITU

NIOAUHU 3i CNaAKOBOIO CXUABHICTIO, iXHI NpUunHK. CyyacHi PO3pPi3HATU: TUNK B3aEMOA]i anenis 0AHOro reHa (NoBHe AOMiIHYBaHHA, HEMNOBHE AOMiHYBaAHHA,

MOIEKYNAPHO-TEHETUYHI METOAMN AOCNIAKEHb CNAAKOBOCTI  KOAOMIHYBAHHA); TUMNU YCMNAAKYBAHHA O3HaK Yy NOAUHU (ayTOCOMHO-PELecuBHe, ayTOCOMHO-

N0ANHU. OOMIHAHTHe, 34YenneHe 3i CTaTTio). Bu3HauyaTu: posnoain d¢eHoTUNie HawaAkie nicna
CXpeLlyBaHHA OpraHiamis 3 NeBHUMKW reHOTUNAM#u (i HaBNAKK); MOXKINBI rEHOTUNKU NPU AAHOMY
deHotuni (i  HaBnaku). AHanizyBaTu: KapioTunu, poaoBOAM  NIOAUHWU;  pe3ynbTaTu
MOHOTribpuagHoro i AuribpMaHOro cxpewyBaHHA | BW3HAYaTM TUN YCNAAKYBAHHA O3HaK.
MNopisHioOBaTH HaCNiAKWU AHANI3ylouOro CxXpeulyBaHHA MPU HE3aNeXXHOMY Ta 34ensieHomy
ycnagKyBaHHi. Po3B’A3yBaTh TMNOBI 3agadi 3 reHeTUKW Ha: MOHOribpugHe i auribpuaHe
CXpellyBaHHA; B3aEMOAiI0 aneniB oAaHOro reHa (NMoBHe i HenoBHE AOMiHYBAHHSA,
KOAOMiHYBaHHA); 34yenneHe 3i CTATTIO ycnagKyBaHHA. O6rpyHTOBYBATU: LiNICHICTb reHoTuny;
3HaYeHHA BUBYEHHA 3aKOHIB CNAaAKOBOCTI ANA MPAKTUYHOT AiANbHOCTI NIOAUHW.

2.3 | 3aKOHOMIpPHOCTI MiHAMBOCTI OpraHiamis 3HATU | PO3YMITU

Mogaudikauiina (Hecnagkosa) MiHAUBICTb, 1I NPUYUHM.
Hopma peakuii. BapiauiiHuii pag Ta BapiauiiHa kpusa.

Cnagkosa MiHAMBICTE Ta il BMAM: KOMBGIHATUBHA i

[xepena KOMb6IHAaTMBHOT Ta MyTauiMHOT MiHAMBOCTI. MpuUunHU MoaundikauiiHOT MIHAMBOCTI.

i v s . .
MpUUYnHU BUHUKHEHHA MyTauii. Ponb B3aEmogii reHOTMNY Ta yMOB AO0BKIiNNA y GOPMyBaHHI

deHoTMny. AganTusHUM xapaktep MoandikauitHMX 3MiH. 3HaYEHHA KOMBIHaTMBHOT MiHAMBOCTI.

MyTauiHa. [kepena KOM6iHAaTMBHOI MiHAMBOCTI. MyTauii BnactmsocTi myTauiil. 3HaueHHAa MyTauin y Rp'?‘tpg,n,le }R"Qm'l NoANHU. 3aKOHOMIPHOCTI
Ta iXHi BNACTMBOCTI. TUNU MyTaLil (FEHOMHi, XPOMOCOMHI, | KOMbBIHaTMBHOI Ta MyTaUiNHOI MlHanocn//ﬁHa%ejﬁ
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