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TECT “A” (npaBunbHUM MOXe OyTU nuiwie oauH BapiaHT Bignosiai!)

Ilix yac mnpaxkTuyHoi podotrn, Cosomis Ta
Opect 00’°eqHanu repOoapHi 3pa3ku POCJIMH Y
JBi rpynu:
1 zpyna: 303yJ1MH JIbOH, XBOIII I0JIbOBHIi, OPJISAK
3BMYANHMT;
2 2pyna: caroBHUK KOJIIOYHUIi, COCHA 3BHYaliHA,
JKHTO MOCIBHe.
3a AKUM KpUTepieM BOHU iX 00’ €qHaIN?

a) KUTTEBa Gopma;

0) OymoBa KOPEHEBOI CUCTEMH;

B) CIIOCIO pO3MHOKEHHS,

T) CEepeIOBUINE iICHYBAHHS.

SAxuii opranizm 300pakeHunii Ha CBITJIMHI?

a) TIONITPUX BOJOCKOHOCHU;

0) cmiporipa JHIPOBCHKA;
B) c(araym 3arocTpeHu,
I) Xapa IEeTHHHUCTOBOJIOCHUCTA.
TkannHM TBepaOi «KiCTOYKM» YTBOPMJIHCSH 3
KJITHH:
A

S

a) KBITKOJIOXa;
0) OIBITHHHU;
B) HACIHHEBOI MIKIPKH;

T) CTIHKH 3aB’s31.

Ha manwHkax npeacraB/ieHi yepenu TBapuH
JIBOX BHAIB, SKi HajJgexaTb 10 OAHiel

CHCTEeMAaTHYHOI IPYIIH.

o sikoi rpynu Hajle:KaTh i TBAPUHU?

a) kiac Amioii, psa be3xBocTi;
0) ximac Penrrmmii, psin JIyckari;
B) kiac Ccasiil, psia Xwxi,

r) iac [Ipomenenepi, psa AmienomiOHi.

PosrasinbTe rpadiky 3a/1€:KHOCTI TEeMIIEPATYPH
Tinia TBapuHHu 1 i TBapuHM 2 Bin TemnepaTypu
HABKOJHIIHbBOIO cepe0OBHINA. Axum

TBAPMHAM MOXYThb BiinosinaTu ui rpagikmn?
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TemnepaTypa HaBKONMLLHLOTO cepegosuwa, °C

Temnepatypa Tina, °C

a) 1—xaba, 2 — 3Mis,
06) 1— 3wmis, 2 — apiOHMIA nTax;
B) 1— mwuma, 2 — 3Mis;

r) 1— muma, 2 — npiObHuii nTax.
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NalicHTa 3 INHEBMOHICI0 MOKHA TO0AYNTH
XapakTepHuii 0iiMii HUTYACTHI Bi3epyHOK, 110
MOUIHPHETHCH Bil roJIOBHHUX OpoHXiB
gereHsimu. Lls1t popma nHeBMOHIT He MiIa€THCA

JIKYBAHHIO AHTHOIOTHKAMHU.

\

OobepiTb MiKpOCKoOMiYHe

300paKeHHsA
NaTOreHa, SIKMM HailiMOBipHilIe NPU3BOAMTH

10 ui€i popMu NHEBMOHII.
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dopmyBaHHA pPi3HHX TUIIB OynoBu
IUIABAJIBHOTO Mixypa y KICTKOBHX pu0
3yMOBJIEHO 3MiHAMM:

a) TeMIiepaTypu BOJIH;

0) COJOHOCTI BOIY;

B) THCKY BOJH;

T) OCBITJICHOCTI BOAM.

Jlococh moBepTAETHCA AJISl HEPECTY B PiuKy, Ae
3’ABUBCH 3 iKpU. SIKMil CEHCOPHMH MeXaHi3M €
KJIIOYOBUM /ISl 3HAXO/’KEHHS «PiTHUX» BOTHUX
NOTOKIB?

a) CIICKTPOPEICIIIis;

0) MexaHOpeLe s,

B) XEMOPEIEMIIis;

r) QoTopeuernis.

Hpunycrumo, mo mix yac 30-i roBlIeiHOL
Ykpaincbkoi AHTAPKTUYHOI eKcrexuil
Oiosjorn Ha o. TamiHaes BUAIIHIN YHCTY
KyJabTypy Oakrtepii X. Ilix yac pocty kos0Hi
O0akTepii Ha arapm3oBaHOMY cepedOBMINi, 110
MICTHTh KiHCbKY KpOB, BHSIBJSIIOTH, 110
Oakrtepini X MoOxe pYyiHHYBATH €epPUTPOLMTH
(aBumre «remoui3y»). ITix yac 3aciBy 6akrepii X
«yKoJIOM» y HamiBpigke cepemoBuie (~7,5%
JKeJIJATUHHM) B npoOdipui, 0iosiorm BHUSABJISIOTH,
10 BOHA TNOLIUPIOETHCS MO BCbOMY JHY
npodipku Bix yKOJIy, ajie He pocTe Bropi
cToBmYuka. Buxoasaum Jmme 3 HagaHoL
iHpopmanii, saAxa  HaWOLIBII  iMOBipHA

XapakTepucTHKA 0akTepii X?

| I

3aciB cTepHIbHOIO
0aKTepioJIOriYHOI0 I'OJIKOI0

«YKOJIOM»

a) TATOreHHA, 3/1aTHa JI0 PyXYy, aepoOHa,;

0) maroreHHa, 37aTHA JI0 PyXy, aHAEpOOHa;

B) HEMaToreHHa, HE 3JaTHa JI0 pYXY,
MiKpoaepodinbHa;

I) HENMaTOreHHa, HE 3JaTHa JI0 PYXY,

aepoToJIepaHTHA.
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MinnicTh KICTKH npu
CTHCKAHHI NPSAMO NpPONopuiii-
Ha IO il TONMepevYHoro
nepepizy. /JIBi kicTku MawTh
OIHAKOBY ¢opmy, ckKJaag i
nponopuii, ajge oaHa 3 HHX

yABiui OijibmIa 3a iHIIy B yCix

JiHIHHUX po3mipax. SIkoro € MinHiCTh 0inbIION
KICTKH MPHU CTUCKAHHI B NOPiBHSIHHI 3 MEHILIOI0
KiCTKO10?

a) Taka X cama,

0) Yy 2 pa3u BuIIa,

B) y 4 pa3u BUIL;

r) y 8 pasiB BHIIA.
IHamieHTy mNpoBeH XO0JEHMCTEKTOMil0 —
XipypriuHo BuUAa MM KOBUHUI Mixyp. Hxmuii 3
HaBeJeHMX HACTIAKIB € Hal0iIb1I iMOBIpHUM?

a) 'y Oyne

CUHTE3yBaTHCS JKOBY, 1 BiH MOTpeOyBaTUMe

marieHra  He CaMOCTIHO
HiATPUMYBAIBHOI TeparTii,

0) y mamieHTa CroCTepiraTUMEThCS MOCTiiHE
HA/XO/DKEHHS JKOBYl Yy JBaHAAUATUIATY
KUIIKY, HE3aJIEXKHO BiJ IpUHOMY 1XKI;

B) [0 KIITUH KHWIIKH Tali€eHTa He OyayTh
BCMOKTYBATHCS KUPOPO3YMHHI BITAMiHU Ta
1HII KUPOPO3UMHHI CIIOTYKH;

r) piBeHb KHUCIOTHOCTI y IIIYHKY Halli€HTa
Pi3K0 3pocTe, 10 MOXKE CTaTH TIEPETyMOBOIO
JUIS PO3BUTKY BHPA3KOBOI XBOPOOH.

Y BopcuHII CaHM30BOI  000JIOHKM KHIIKH

3HAXOAUThCcA JdiMpaTHyHa cyanHa. ke ii

(yHKUiOHAIbHE IPU3HAYEHHA?

a) MICTUTh TpaBHI (epMeHTH KapOOKCH- Ta
aMIiHOIIENITHIA3H;

0) 3abe3medye  BCMOKTYBaHHS  Xap4YOBHX
TOiAIB Y BUIJISA/II X1IOMIKPOHIB;

B) 30UIblllye TIJIONLy BHYTPIIIHBOI MOBEPXHI
KHIIIKH, yepes SIKY BiJI0OYBa€THCS
BCMOKTYBaHHS;

r) HeoOXiJHa I TPAHCIIOPTYBAHHS XapuOBUX

CKJIai

OlKIB Y TNOMPOTETHOBUX

KOMILIEKCIB.
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B pe3yabrati TOYKOBMX MyTaumiii y reHi

3MIHMBCHl CKJAJ KiJIbKOX TpHUILIETIB, aJe,

HE3BAKAOYM HA 1€, Y KJITHHI NPOJAOBKYE

CHHTEe3yBATHCH TNOJINENTUIHUN JIAHIIOr i3

MOCJTIIOBHICTIO AMiHOKHCJIOT, 110 OyJjia B OIKY

A0 HUX MyTamid. 3 fAKOW BJIACTHUBICTIO

reHeTHYHOI0 KOy MOKe OyTH NOB’si3aHe Take

siBUII[E?

a) BHPOKCHICTB;

0) KOJiHEapHICTh;

B) OJHO3HAYHICTH,

I) YHIBEpCaJIbHICTh.

Jasi nocaizkeHb 3 MOJIEKYJSIDHOI TeHEeTHKH

yacTto HeoOximHo ammiaidikyBatu (TOOTO,

0araropa3oBo KOIiKBATH) NEeBHI N'eHU NIJISAXOM

IIJIP — moJiiMepa3sHoO-JIaHIIOTOBOI peakuii.

Jlng 1boro BHKOPHCTOBYHOThLCS, 30KpeMa,

IITY4YHi mnpaiiMepu — KOPOTKi ¢parMeHTH

JHK, mo ciayryioTb HOYaTKOBHM IYHKTOM

pemikanii. Yomy aas ammiaidikaunii ogHoro

rena wmetroaom IIJIP morpidnHi aBa pi3Hi

npaiimepu?

a) HEoOXITHO MO OJHOMY MpaiMepy Ha KOXKHY 3
JIBOX XPOMOCOM Y TTapi TOMOJIOT1B;

0) BOHHM IMO3HAYAIOTH IMOYATOK 1 KiHEIb TUISTHKA
JHK, mo ammnidikyerses;

B) oauH mpaiimep — ans map A-T, a iHmmid —
s map I'-10 y AHK;

I') OAMH IpaiiMep MOTPiOeH Ui TPAHCKPHIILIi, a
IHIIMA — JUIS 3BOPOTHBOT TPAHCKPHUIMII.
AHTHTIVIA, IO MNOTPAILVISIIOTH B OpPraHizm
HOBOHAPO/’)KEHOI JUTHHH 3 MOJIOKOM Marepi,

320e3Me4yI0Th 1/l JTUTUHM:
a) BpOJDKCHHM aKTUBHUU IMYHITET;
0) HaOyTHil IITyYHUI TaCUBHUN IMYHITET;
B) HaOyTH IITYYHUI aKTUBHUM IMYHITET;

r) HaOyTHil NPUPOTHUI TACUBHUIA IMYHITET.
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BceraHoBiieHO, 10 A8 PO3BUTKY OpraHizmy
Y0JIOBi40I CTATI JIIOMHU HEAOCTATHHO JHIIEe
HasiBHOCcTi reHa SRY Ha Y-xpomocomi, 1o
BH3HA4Ya€  JU(epPeHUIIOBAaHHA  Y0J0BiYHX
CTATEBHX 32J103 TA CHHTE3 HUMHU TeCTOCTEPOHY.
TkanuHu-MilleHi, Ha sAKi Ji€ TeCcTOCTEPOH,
MaTh O0yTH YYTJIMBUMM 10 HbOro. /Lyis uporo
HeoOXinqHuil 0iT0K-penenTop, MO € NPOAYKTOM
iHIIOr0 reHa, JOKAJi30BaHOr0 B X-XpOMOCOMI
Xql11-Xql2).

NMPOHMKHEHHS TOPMOHY B KJIITHHM BilIOBITHUX

(s10Kyc Binox  3a0e3meuye

TKAaHUH. SIKI0 B nbOMY reHi Bix0yBaerbcst

MyTAauis, 10 Nopyuye YTBOpPEHHA
HOPMAJILHOTO OlIKa-penenTopa, TKAHUHU-
MileHi CTalTh HEYYTJIMBUMHM 0

TECTOCTEPOHY, i OPraHizamMm 3ailiCHIOE PO3BUTOK

32 J)KIHOYMM THIIOM. Y pe3yJbTaTi popMyeThcs

ocoomna 3 kapiotunom 46,XY i3 kiHOUHM

¢enorunom. Taki ocoOunmu Oe3rutigni, 600 ixHi

YOJI0BiYi cTaTeBi 321031 HeAOPO3BHHEHi, a

BHUBIJIHi NMPOTOKM CTaTeBMX 3aJ103 i BTOPMHHI

craTteBi O3HaKH (OPMYIOTbCS 3a JKIHOYHM

TUnoM. lle mopyumeHHs y JIOIMHU BigoMe SIK

cunapom Moppica.

3a noxaHow iHdopMamier0 MOKHA 3poOUTH

BHCHOBOK, 10 CTATh Y JIIOAUHU (opMy€ThCH K

pe3yJbTar:

a) emiCcTaTUYHOI B3a€MOJIi1 HealeIbHUX TeHIB;

0) KOIOMIHYBaHHS ajellbHUX I'eHiB;

B) TIOBHOI'O JIOMIHYBaHHS aJleJIbHUX T'€HIB;

r) KOMIUIEMEHTapHOI B3aeMOJii HeaJelbHUX
I'CHIB.

CapkomiasMaTHYHHM A PEeTHKYJIIOM €

pizHoBuaOM riageHbkoro EIIP, mo akTuBHO

nenonye ionmu Ca?*. Takuii peTHKYIIOM

XapaKTepHU 1JIs:

a) TIOTMEPEYHO-TIOCMYTOBaHUX M S31B;

0) TUIACKOTO eIiTeito;

B) KICTKOBOTO MO3KY;

I) CHOJYYHOI TKaHHUHHU.

18 Ilicast iHTeHCMBHUX (PI3HYHMX HABAHTAKEHb Y

M's130Bili TKaHNHI Bi10yBalOThHCs 3MiHN:

AT® | Jlakrart pH
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SAxumu OyAyTh 1i 3MiHH MOPIBHAHO 3 YMOBAMM

I'nikoren

CIIOKOI0?
a) @
0) ©0;
B) B
r) T.
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TECT “B” (npaBunbHMMn MOXyTb OyTu Big 1 no 5 BapiaHTiB BignoBiai)

OOepite mnpaBHIbHI
XapaKTepPUCTUKHU 30-
OpakeHoro HA
CBITVIMHI NOKOJIHHSA

POCJIHHH.

a) PO3MHOXYETHCS 32 JIOIIOMOTOI0 CIIOp;

0) € MpeaCTaBHUKOM IMAropOTEIOAi0HNX;

B) MAa€ MMUYKyBaTy KOPEHEBY CHUCTEMY;

I) YTBOPIOE CUMOi03 13 IIaHOOAKTEPISIMH,

)  (dopMye KiHOUI I YOJIOBIYi CTATEBl OPraHH.

Y rap0y3a 3BHYAHOrO0 OJHOCTATEBi BeJIHUKI

KBITKH 3KOBTOI0 KOJIbOPY 3 MNOJABiliHOIO

ouBiTnHOW0. BoHM 3anuia0TBCS OMKOJIAMM.

1o 3 mepe/iiveHOro MOKHA 3HAWTH Yy KBiTHLi, 3

SIKOI yTBOPUTHCS rapOy3uHa?

a)  YaIlOJIUCTOK;

0) TMeIIOCTKA;

B)  MAaTouKa;

r) THUYMUHKA;

1)  HEKTapHHK.

Hocainnukn  cmoyatky mpopoctwim 120

HACIHMH TOMATY, a MOTIM NMOAINJIM IX HA TPYIH

no 40 nmnpopocrkiB. VYci rpynu pociauH

BHPOLIYBAJIM 32 OJHAKOBHUX YMOB, OKpiM

OJIHi€i: OHY Ipyny A0JATKOBO OCBIiTJIIOBAJIM

YEepBOHUM CBIiTJIOM, JPYry — CHHIM, a TpeTrs

pocia Ha 3BHYaiiHOMY Oitomy cBiTii. BrakiTb

NPaBW/IbHI TBepIKeHHsl (HAWOLIbII iMOBIipHI)

1I0/10 ONICAHOI0 AO0C/IiIKeHHS.

a) METOI  JOCHIIKEeHHS  OyJlo  BUBYCHHS
IPOIIECIB POCTY POCIHMH 32 YMOB OCBITIICHHS

CBITJIOM Pi3HOI TOBKMHU XBUIIi;

06) mnpoOnema AOCIIKEHHS NOJArajga B MOIIYKY
Croco0iB  MPUCKOPEHHS  BHUPOIILyBaHHS
po3caan B yMOBax 3aKpUTOTO IPYHTY;

B) Yy 3amadi JOCTIDKEHHS BXOAWIO OI[IHUTH
BIJIUB CHEKTPAIBbHUX XapaKTEPHUCTUK CBITIA
Ha MPHUPICT POCIHH;

I) HE3aJeKHOI0 3MIHHOIO B [IbOMY €KCIIEPUMEHTI
OyB CIEKTpaJIbHMM  CKJIag CBiTIAa —
nepeBakaHHs YepBOHOTO a00 CHHBOT'O CBITJIA;

1) KOHTPOJIbOBAHOIO 3MIHHOIO B €KCIEPUMEHTI
OyB piBE€Hb BOJIOTOCTI IPYHTY.

Ha maiioHKy npeacTaBjieHa 01HA 3 eKOCHCTEM,

sika TnomMpeHa Bigx exBaropa a0 30-ux

mUpoT. BKaxiTh NPpaBUJILHI XapaKTEePUCTUKHA

i€l eKOCHUCTEMH.

a) ocoONMBOIO  ajanTamiero  JepeB  wiel
€KOCHCTEMH € IUXaJbHI KOPEHi;

0) 0cobauBOIO aJanTalicro JIepeB miel
€KOCHUCTEMH € OTIOPHI KOPEHi;

B) I EKOCHUCTeMa € MiCIleM HepecTy Jid
0araTbOX MOPCHKHX BHIIB pUO;

r) ISl EKOCUCTEMA CIIPUsIE€ YTBOPEHHIO TPOITIYHIX
LIMKJIOHIB;

) 15 €KOCHUCTEMa CIpHsie 30araueHHIO KUCHEM

pUOEpEKHUX BOJ.



Juasi  orpuMaHHs SAKHANOIIBIIMX BPOXkKAIB
HeoO0XiIHO miaidpaTn onTUMAaJIbHI 103U 100pHB.
B MIiKpoOAUIAHOYHOMY MOJBOBOMY JOCJHidi
3MO/1eJII0BAJIM BIUIMB HA POCJIUHHU Pi3HUX 103
a30THOT0 /100pMBa 3a YMOB CTaHJIApPTHOIO
nomuBy (A—2rN/mM4, B—6rN/m%,B—14r

N/m?). OTpEMAa/Iu HACTYIHI pe3yJbTaTH:

Cyxa Bwmict Bpo:xaii-
YmoBu . .
] Mmaca, xJopodiay, | HicTb,
AOCTixy 4 1
IpocJI. Oll'r YM. O11.
A 0,89+0,01 | 42,60+0,15 2,29
b 0,99+0,02 | 39,21+0,09 2,67
B 0,76+0,01 | 48,92+0,13 1,85

SIki 3MiHM Yy PpOCJHH cHocTepirajgucs MNpH
Hagaumky Hitporeny?

a)  3MEHIUEHHS pO3MIPY JHUCTKIB;

0) HeJo3piBaHHS BPOXKAI0;

B)  CKpy4YyBaHHs Ta ONaJaHHS HUXKHIX JIUCTKIB;
I)  CIOBUIBHEHHS POCTY;

) TEMHO-3eJICHE 3a0apBIJICHHS JIUCTKIB.

Ha cBiTiimni, mo 3podjeHa 3a J0NOMOIo
ONTHYHOI0 MIKPOCKONAa, 300pa:keHuil 3pi3

OpraHa pocJIMHH:

3a UM 3pizoM MOKHA BCTAHOBHUTH, 1110

a)  pociMHA ypaxeHa (piTonaToreHHUM rpudom,
B pe3yJbTaTi iHBa3ii SKOTO YTBOPIOIOTHCS
MOPOKHUHU B TKaHWHAX (CBITII IUIAMH Ha
3pi3i);

0) BIK LIi€T POCITMHU CKIIAJAE IIICTh POKIB;

B) II POCIIMHA Ma€ KaMOiil 1 HaJeXHTh [0

TpYTIH TOJIOHACIHHUX POCIINH;

r) Ha 3pi3l NPUCYTHI CyIWHU KCWJIEMH Ta
cutonoAiOH1 TpyOku ¢oemu;

1)  BIOPOJOBXK BEreTalIiHO Mepiogy MepIIoro
POKY pOCTY pOCIWHU Oyiu 3HA4YHI 3MIiHU
KIIIMaTUYHUX YMOB.

o 3

iHpopMani€l0 NMpo cy4yacHHX HpPeACTABHMKIB

nepejiyeHoro €  NPaBUJIbHOIO

pisuux psagiB kiaacy CcaBui (y cydacHomy

PpO3yMiHHI nux psjais)?

a) y BCiX mpenacrtaBHUKIB psmy [lapHokomuTHi
(ITapuomani) € komnuTa;

0) y BCIX MpeaCTaBHUKIB psagy Pykoxpumi e
KpHJIa;

B) Yy pallioHI BCIX NPEJCTABHUKIB pAxy XHXK1
HepeBakaloTh TBAPUHH;

r) yci npencraBauku psny Komaxoimui insate
JMIIE KOMAaX;

o) y BCIX TPEACTaBHUKIB psgy XoOOTHI
(CnonomomibHi) € Xx000T.

Etosor cmocrepiraB 3a Ta0yHOM KOHeil

IIp:xeBanbckoro y pisHi mopu poky. Bin

NOMITHB, 1IN0 BJITKY KOHI TPHMAKOTbHCHA

BEJINKOI0 TPYNOI0, YAaCTO TOPKAKTHCA OJUH

OJIHOTO i Maii’ke He KOH(JIIKTYIOTh MizK c00010.

B3uMKky nst sk rpyna po3giisiETbCsi HAa MEHIi

HiArpynu, MiK SKHMH 4YacT0 BHHUKAKTH

KOH(UIIKTH. SIKe HAHOILIBLII JIOTIYHE MOSICHEHHS

TAKMX 3MiH NOBeAiHKU?

a) B3UMKY KOHI CTarOTh OUIBII arpecCHBHUMH
gepe3 KOHKYPCHINIO 32 CaMHIb IS
PO3MHOXKEHHS;

0) JnediuuT XapyoBUX PECYpCiB B3UMKY ITOCHITIOE
KOHKYPEHIIIIO 1 3MIHIOE COIIAJIBHY CTPYKTYpPY
TabyHa,

B) B3HMMKY (Tepes MUTFOOHUM CE30HOM) KOOHITH
CTBOPIOIOTH OKpeMi Ipynu, M0 00’€THYIOTh
MOJIOJUX CaMHIlb, a MOJIOJI >KepeoIr
(OPMYIOTH OKPEMi «XOJIOCTSIIBKI» TPYIIN;

I) B3UMKY 3MEHIIYETHCS KUIBKICTh HMPUPOIHHUX
BOpPOTiB, 4epe3 IO KOHI MEHIIOK Mipoio

MOTpeOyIOTh 3aXHCTY;



1) MOJIOMI caMIli, SIKi JOCSATJIH CTaTeBO3PLIOTO
BIKy 10 3HMMH, TOYMHAIOTH OOpOTHOY 3a

JIOMIHYBaHHSI Ta CTBOPEHHsI HOBOI i€papxii B

TalyHi.

Ha aHTOMquOMy npenapari po3riasigaeMo

AJISIHKY a0pTH HA piBHi Ayru aoptu (AA). Axi

XapaKTepUCTHKH  BJIACTHBI Wil  AUIAHII

cynuumu?

a) AopTra HaleXHUTb 10 CYIWH PE3UCTHUBHOTO
TUTy, OCKUIbKH, K HaWOinplIa cyIuHa B
Oprasi3mi, Ma€ pPO3BUHEHUN M’ SI30BUH Iap
CBO€1 CTIHKM 1 MOK€ BUTPUMYBATH BHUCOKHH
THCK KPOBI,

06) Aopra HaJEXWUTh JO CYAMH €JIaCTUYHOTO
TUIy, OCKUIBKM Ma€ 3HA4YHy KUIbKICTb
€JIACTUYHUX BOJIOKOH Yy CBOIMl CTiHII, He
CTBOPIOE 3HAYHOTO OTOPY PYXY KpOBi il MOXe
PO3TATYBaTHUCH;

B) Aopra He Mae€ cHeliaJbHUX CYIuUH — Vasa
vasorum, siki >KUBISTH 1i, OCKUIBKH 10 aOpTH
13 JIBOrOo NUIyHOYKA HAIXOIUTH 30aradeHa
KHCHEM KpOB, M0 Oe3MocepeHbO KHUBHUTh
TKaHWUHH CTIHKU a0pTH;

r) Aopra Mae cheuiaabHi CyIuHH — Vasa
vasorum, siki HaJe)kaTh 10 KOpOHAPHHX CyTUH
1 )KUBJIATh SIK TKAHUHU CEPLsl, TaK 1 TKAHUHU
CTIHKH a0pTH, 3a0€3MeUyIoun X KUCHEM;

1) Aopra OCHAIlEHAa TPUCTYJIKOBUM KIIAllaHOM
(TpuKycHigaIbHAM KJIAaITaHOM ), SIKUH

3aro0ira€ MOBEPHEHHIO KpPOBI 70 JIBOTrO

[LTYHOYKaA.
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AKi

Bxaxitn, TBEPAKEHHSI 11040 pPodOTH

KJIANaHiB cepus € NPaBUJILHUMM.

a) CTYJKOBI KJIallaHU PO3AUISAIOTH apTepiajbHy i
BEHO3HY KpPOB Yy Ceplili;

0) MIBMICSIIEBHI KJIalaH 3amo0irae MOBEpHEHHIO
KpOBI 3 JiereHeBoro croBOypa Yy JiBHH
[TYHOYOK;

B) TPHCTYJKOBHUI KJIallaH MICTUTHCS MK JIiBUM
nepeACepIsM 1 JIIBUM IITYHOYKOM;

I) y CHCTOJIy Tepeacepb MiBMICAIEB] KiIarnaHu
BIJIKpUTI;

) Y CHCTOJY INUIyHOUYKIB CTYJKOBI KJamaH!
3aKpUTI.

Onnieo 3 popm KoHTpaneniii Ta NIAHYBAHHA

ciM’i € TOpMOHAJIbHI KOHTpPauenTuBu y ¢opmi

miryJok a0o B iHmii Jikapcebkiil ¢popmi. Bonn
3MIHIOIOTH

pery.asiniro oBapiajabHO-

MEHCTPYaJIbHOT0 HUKJITY JKiHKH 71
NepPemKoIKaATh J03PiBAHHIO OBOLMUTIB Ta iX
BHUXOY 3 IEYHUKIB (0BYJIsLil), 2 TAKOXK MAOTh
iHmi nporm3amniaHi edextn. 3 orasgy Ha
MOKJINBI  mOOiuHi

epekTH, BKUBATH Wi

KOHTpPalenTHBH MOKHA  JiMIIe  Micas
KOHCYJAbTANIl 3 JiKapeM/JiKapkKolo, 3a Horo/ii
ki (abo

CHMHTEeTHYHI aHaJIOFI/I) MOKYTb BXOAUTH [0

NpHU3HAYECHHSIM. TOPMOHH ixHi

CKJIAly TAKMX KOHTpauenTuBiB?
a)  aJbJOCTEPOH;

0) ecrpamiodn;

B) KOpTHU3OIT,

I) TPOTeCcTEepoH,

)  TECTOCTEPOH.



12 Biubaactun — ue anaxanoin bapeinka posicesozo,

13

14

11(1) BHKOPHCTOBYIOThH B ximioTepamii
OHKOJIOTIYHMX 3aXBOpPHOBaHb. Bin 0i0Kye
KiaiTugai momisim. Hapith gKmo kiaiTuHa

1noy4aJia nmpouec nojijity, To BiH 3yNMHSETHCS Ha

cragii mpodas3W, OCKIJIBKM XpPOMOCOMH He
MOXXYTh PO3TALIYBATHCH MO €KBATOpPy Ta
posilitTucst 10 moJuawciB  kiaitmHu.  SKi
CKJIAJAHUKN KJIITHHH € MilleHHI a8 AJil
BiHOJIacTUHY?

a) aKTUHO-MIO3WHOBI KOMILICKCH;

0) Oinku TyOymiHU;

B) pubocomu;

I) MIKpOTpYOOUKH;

n) saepHa o0OJIOHKA.

0 o NH,
H3C NH | NH N7 ‘ N
N"So N O NN
H H H
1 2 3
CH,OH
0 OH
I
H
H\O/P """ '“O/
OH OH O—H
4 5
Y ckaani MPHK eBkapioTH4HOI KJIITHHH
MOKYTh OyTHM 3aJMIIKH  MOJIEKYJ, 110
MO3HAYEHi:
a) 1,
0) 2;
B) 3
r 4
n) 5.

Miroxonapiansna IHK 4JosioBika Taka k&, Ak i y:
a) Horo mamu;

0) 1oro Tara;

B) ioro cectpu;

r) piaHoOi cecTpu Horo Mmamu;

) WOro cuHa.

15
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17

OMILTERC
IB"HIVETRCH i3
caiiToM Ha
XPOMATHHI,
CnpHAC
TpaHCKpHIOiT

mMPHK

Topmon
° E

AN

IMaTonaazMa

o ropmoHiB 200 ropMOHONOAIOHMX PEeYOBHH,

0 MOXYTh BULIbHO TPOHUKATH 4epe3

dochoninignmii Oimap Ia3MaTHYHOI

MeMOpaHHu, 3B’A3yBaTHCS 3 PO3YHHHUMH

HUTOIIA3MATHIHUMHU a0o AJACPHUMHA

peuenTopaMm i CHPUATH eKcHpecii TeHiB,
HaJIeXKATh:

a)  ecTpajioin;

0) KaJbIUTPION,

B)  KOPTH3OI;

I) HOpaJIpeHaliH;

1)  THUPOKCHH.

Axi npouecu Bin0yBaeTbcsi B MITOXOHIPIfiX
TBAPMHHMUX KJIITHH?

a) (dochopumoBanHs aneHozuHAMDOChary;

0) perutikauis 1e30KCUPUOOHYKIETHOBHX KHCIIOT;
B) OKHCHEHHS BYTJICBOJIIB;

I) OKHCHEHHSI aMiHOKHCIIOT;

1) OKHUCHEHHS XKHPHHUX KUCIIOT.

Busznaurte ¢a3u nmomisly KJIITHH, y AKMX HaO0ip
XpoMocoM B spi Oyne 2n4c, 1e n — KIbKICTh
XPOMOCOM; € — KJIBKiCTh XpOMAaTH/L:

a) mnpodaza MiTO3y;

0) Ttemodasza MiTO3Yy;

B) mnpodasa I meiiosy;

r) Ttenodasa I meiio3y

n) npodasa Il meiiosy.



18 B poamHi, 1e KOxkKeH i3 0aTbKIB 3 HOPMAJILHOIO

19

NirMeHTali€l0 WKIpM Ma€ penecMBHHIl TeH

aNb0IHIZMY, HAPOAMJIMCH JUZUTOTHI OJIM3HIOKU

3 0IHAKOBOIO nirMeHTauiero. MoxHa

CTBEP/KYBaTH, 110

a) KOXeH 3 0aThKiB — FreTEPO3UTOTA;

0) WMOBIpHICTh, IO OJMU3HIOKK MAaTUMYTh
OJIHAKOBY CTaTh, CKiIaaae 1/4;

B) WMOBIpHICTb, 10  OJM3HIOKK  OYyIyTh

reTepO3UroTaMu 3a O3HAKOK TIrMEHTaIlli,
cknagae 1/4;

r) HMOBIpHICTh YCHAJAKYBaHHS OJU3HIOKAMU
HOpPMAaJbHOI MIrMEHTAIlii mKipu ckiagae 9/16;

1) WMOBIPHICTH  yCHAAKyBaHHS  ajbOiHIZMY
oboMma aitemu ckiagae 1/16.

IPsateb reniB A, B, C, D ta E nokanizoBani y

YOTHPHOX  HEroMOJIOTiYHMX  XPOMOCOMAX.

Ocoonna 3 renorunom AaBbCCDAEE mo:ke

yTrBopoBaTu Oarato pizHux ramer. ki 3

HACTYIIHMX BapiaHTIB NPaBWIBHO ONHCYIOThH,

YoMy TaKa CUTyalis MOKXauBa?

a) uyuM Ounbllle TeHiB, THM IMOBIpHIiIIe, IO
BUHUKHE MYyTallii B OJHOMY 3 HHX, IO
MIPU3BEJIE /10 YTBOPEHHS HOBOT aJieli;

0) pi3HI BapiaHTH KPOCHUHTOBEpPY T dYac
npodasu | mpu3BOAsATH OO TEHETUYHOI
PI3HOMaHITHOCTI,

B) TOMOJIOTIYHI ~ XpPOMOCOMH  pI3HMX  Map
KOH IOTYIOTh Ta PEKOMOIHYIOTh MiXK COO0OIO,
CTBOPIOIOYH HOBI MO€HAHHS TEHIB;

r) JOMIHAHTHI ajeii YacTillle MOEIHYIOThCS 3
PELIECUBHUMHU aJIeNsiMU, 30UIbIIYIOYN PIBEHb
TeTePO3UTOTHOCTI HAIIA/IKIB;

N) BiOOyBaeThCS ~ HE3aJEKHE  PO3XOKEHHS

TOMOJIOTIYHUX XPOMOCOM TIpH YTBOPEHHI

ramMer, TOMY pi3HI ajiedl MOTPAIISIOTh A0

PI3HUX KJIITHH.

20 34ensieHa 3 X-XpoMOCOMOI0 aje/lb BH3HAYAE

3a0apBJICHHS IIEPCTi Y KOTIB I KIIOK, NPHYOMY

pylae 3a0apBjeHHS € JIOMIiHAHTHHM, a YOpHe

peuecuBHuUM. Mo3aiynuii  ¢eHoTun — ue

MOEIHAHHA IUISIM PYAOTr0 Ta YOPHOI0 KOJbLOPY

Ha 0inomy ¢oHi. AAke(i) 3 HACTYNHUX TBePIKEHb

1010 CIIAAKYBAHHS Py/10-4OPHOI MO3ai4HOCTI y

KilllOK € npaBUWJILHUM(1)?

a) TOJOBHMHA BCIX KOTIB € MO3a1YHHMHU;

0) Mo3aiuHuil HeHOTHT € Pe3yTBTATOM B3aEMOJI1
HeaJleIbHUX T'eHIB;

B) MO3al4HMUH benoTun OB’ sI3aHUI 3
TeHETHYHOIO PEKOMOIHAIII€I0;

r) MO3ai4HMUI (denotun CIIPUYMHEHUI
BHITaIKOBOO 1HAKTHBAIIIE€I0 X-XPOMOCOMHU;

1) ycCl HallaJKM BiJl CXpEIlyBaHHA PYJOro KOTa

KIIIKH MoO3aiyHe

Ta  YOPHOIL MAaroTh

3a0apBIEHHS.
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10 knac

TECT “B” (ons KOXXHOro TBepAXeHHA BKaXiTb, Y41 € BOHO NpaBUIIbHUM ab0 HenpaBUITbLHUM)

1

KisbKicTh rOpMOHY KOPTH30/1y B KPOBi JIIOIMHM 3MIHIOETHCSI BIIPO/IOBK 100H 32 YiTKO BHPAKEHUM
HMpPKaJHUM puTMOM. KOpTH30/1 € TOpPMOHOM cTpecy Ta Ba:KJIMBHM PeryJsiToOpoM O00MiHy Pe4OBHH i
peaxkuiii oprani3My Ha 30BHIllIHi BIIJIMBH.

25— CHigaHok - 25

Mepexyc
20

15~ O6ig Beuepn —15
Mepexyc

10 2t

MNepekyc

KopTtuzoua B kpoBi, MKI/nJ

KopTtuzoa B kpoBi, MKI/m

1212346678891011121 2345 67 8 91011
MoavHn

IIpoanaJi3yiite rpagik 1000B0i 3MiHHM PiBHSI KOPTH30JIy TA ISl KOKHOT'0 TBePIKCHHS BKAXKITh, YH €

BOHO MPaBHJIBHUM 200 HeMPABWILHUM.

a) Ilicnsa mpuiiomy ki piBeHb KOPTHU30Jy B KPOB1 3HHKYEThCHI.

0) YacTi mepeKycH MiIBUIYIOTh CEPEAHBOI000BHI PiBEHb KOPTU30IY B KPOBI.

B)  HaiiGinpImuit piBeHb KOPTH30JIY B KPOBI CIIOCTEPITAETHCS MK 6-010 Ta 8-010 TOJIMHAMH BE4Opa.

r)  PiBeHb KOPTH30Iy MMOCTYIIOBO 3HUKYETHCS BIIPOJOBXK JTHS.

Ha manoHky A Ta MaawHKy B 300paskeHi pi3Hi cyriio0u JIloAuHH.

Man. A Max. B
Jns KOKHOr0 TBepI:KEeHHSI (00 NHUX CYIJIO00IB BKaXiTh, YH4 € BOHO MNPaBWJILHMUM a0o0

HeNMpaBWJILHHUM.

a) Ha man. A 300pakeHuii 310poBHii Cyri00, a Ha Masl. B — cyrno0, ypakeHuit 3armajibHUM IPOIIECOM.

6) Ha main. A 300paxeHi XpsII0BI MEHICKH Ta XpeCcTONMOA10HI 3B’ sI3KH, a HAa Mal. B — royoBka miae4oBoi
KICTKH, 1110 KOHTAKTY€E 3 IPOMEHEBOIO KiCTKOIO.

B) Ha mai. A 300pakeHO JTIKTbOBHI CyTJI00, a Ha MaJl. B — KoJ1iHHMIA.

r) Hawman. A 300paxeHo TphOXBICHUN MUIIIEIKOBHIA CyTI00, a Ha Mall. B — oHOBiCHUIT 6110KOTOJIOHMIA.



3 Y nocaigzkeHHi 3°sICOBYBaJIM B32€MO3B’ 130K 3arajibHOI MiHePaJIbHOI HIIJIBHOCTI KiCTKOBOI TKAHHHH
nigiTkiB (Bik 12-19 pokis, Budipka 5990 oco6un) i3 piBHeM KaTiOHIB KaJbLil0 Ta AKTHBHOI (popmu
BiTaminy D B cupoBaTui KpoBi, 110 KoperyBajau xap4uoBow nodaBkow «Kaawuiii-D3» a6o agiero

TepaneBTHYHOr0 yabTPadioieToBOro onpoMiHeHHS.
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Cuposatkosuit Ca®* (mr/an) Cuposatkosui BitamiH D (Hr/mn)

[Mpoananizyiite rpadiku, mo BiTOOpaxKawTh pe3yJbTATH JAOCTIIXKEHHs, Ta IJ KOKHOIO

TBEePAKEHHSI BKAXKiTh, Y4 € BOHO NPABUJILHUM 200 HeNPaBUJIbHUM.

a) Ywum Ounbmi no3u «Kampuiii-Ds» npuiiMaroTe OAIITKH, TUM Kpalle BiIOyBaeTbCs MiHepasizalis
KiCTKOBOi TKAaHUHH, 3pOCTAE 11 MIIHICTh Ta MIUIBHICTb.

0) VY niByaT-miAITKIB MiHEpasi3amis KiCTKOBOI TKAaHWHU MPSIMO MPOMNOpLiiHA BMICTY KaTiOHIB KaJbIIito
B CHPOBATIII KPOBI.

B) VY XJIONUIB-NIAJIITKIB HOPMaJIbHUIM PO3BUTOK KICTKOBOI TKAHMHM THUM KpallWii, yuM Oulbllle BOHU
nepeOyBaloTh Ha IPUPOAHOMY COHSYHOMY OCBITJICHHI.

r) VY [iByaT-miUITKiB, HA BIAMIHY BIiJ XJIOMIIB-MIUIITKIB, MiHepami3alis KICTOK IUIIEe YacTKOBO
3aJIe)KUTH BiJl BMICTY akTHBHOI hopmH BiTamiHy D3 B KpoBi.

4 IIpoanani3yiiTe qaHi, 0 MPeACTABJIEHI HA CTOBMYACTIN Aiarpami.

80

B IlanpmiTHHOBA CreapuHoBa OneinoBa  EJliHoneBa
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YMICT )KUPHUX KUCIOT, %
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(=Y
o

N

OnuBKOBa OIS

KykypyassHa omist

N\

[TansmoBa ois

COHAIHUKOBA OJIis

(@)

Jl151 KOJKHOTO TBEP/I’KEHHSI BKAXKITh, Y4 € BOHO MPABUJILHUM 200 HeNPABUJIbHUM.

a) Y magpMOBii 0111 HAHOUTBIINIA BMICT HACUYCHHUX KUPHUX KUCIIOT 3-TIOMIXK YCiX OJIiM.

0) CymapHuil BMiCT HCHACHYEHUX KUPHUX KUCIOT B OJIMBKOBiH ouii cTaHOBUTH MoHAT 80 %.
B) Y COHSUIHMKOBIHN OJil BMICT HACHYCHUX KUPHUX KUCIIOT MEPEBAXKAE HAJ HEHACUYCHUMU.

r)  YMICT MaJbMIiTHHOBOI KUCIOTH MPUOJIM3HO OJHAKOBUH y KYKYPYA3SHIHN Ta OJMBKOBIN OJIisIX.



Po3BuUTOK cKeeTa KOHS

4 poKu 5 poxku 6 poku

. KicTku, wo spocauca KicTkw, o possuBaioTbes

Berepunapu 1oc/1igniin NoCaiA0BHICTH PO3BUTKY TA 3POLIECHHS KICTOK y KOHeil BiJi HAPOJAKeHHS 10
noBHoOI 3pinocTi. [Ipouec popmyBaHHS cKesleTa BKJIOYAE NOCTYNIOBeE 3poLieHHs eniisis 3 giagizamu
KICTOK, a TakoK GopMyBaHHSI JOAATKOBHUX CTPYKTYpP. 3HAHHSI LMX NMPOLECIB KPUTHYHO BAKJIHBE
AJISl BUBHAYEHHS] ONITUMAJIBHOI0 BiKy I0YaTKY TPEeHYBaHb TA OLiIHKHM FOTOBHOCTI MOJIOAMX KOHe /10
Pi3HUX BHAIB HaBaHTaxkeHb. VIl KOKHOrO TBepI:KeHH BKAXKIiTh, YM € BOHO NPABHJIBHUM a00
HeNmpaBUJIbHHUM.
a) 3pomieHHS emidi3iB TUCTATEHUX BB BiOYBa€THCS paHIIIe 3a MPOKCUMATBHI BiITIITH.
6) Kurouuns koHs 3aBeplrye CBoe GOpPMYBaHHS y YOTUPU POKH.
B)  3pOIICHHS Mi)K MPOMEHEBOIO Ta CTETHOBOIO KiCTKaMU 3aBEPIIYETHCA Yy Billi 3 POKIB.
r) AcCHUMETpUYHHMH PO3BUTOK CKelleTa BUIBHMX KIHI[IBOK M 2-UM Ta 4-UM pOKaMU BKa3ye Ha Te, 110

MepeaH1 KIHIIBKA KOHSI I03P1BAOTh MIBU/IIIE, aHDK 3a/THI.
Ha cxemi moka3zaHo oauH i3 BapiaHTiB Ki1acupikauii iHpexkuiiHuX Ta iHBa3iiiHUX 3aXBOPIOBaHb

3aJIesKHO BiJl Oy10BH 30y 1HHKA.

17 3axBopoBaHHN ﬁ

30ynHuK 30ynHuK
Mae padocomMu He Mae pabocoM
\ |
I } v }
30ynHHK 30ynHHK He
36}'&:1“:“5‘6 36}““:“ :e s micrate PHK MmicTHTBh Hi
p p a6o THK PHK, ni JIHK

]

Bu3HayTe NpaBWIbHICTH BiIHECEHHS 3aXBOPIOBAHDb B TY YH iHIIY rpymny. /Jisi KOKHOro TBepAKEeHHS
BKQKIiTh, Y4 € BOHO NPABWJILHUM 200 HENMPABUWIbHUM.

a)  Ilomiomienit — rpyna 4.

6) JlamOmio3 —rpymna 1.

B)  Xonepa - rpymna 2.

r) COVID-19 - rpyna 3.



Ha ¢inorenernunomy aepesi 6oromouie (Mantodea) i tapranis (Blattodea, Bkiirouawoun TepMiTiB
Termitidae) mo3HaukamMu «3OLILIIYBaJbHE CKJI0» BKa3aHe CHCTEMATHYHE IMOJIOKEHHS YOTHPHOX
BM/IiB TapraHiB (3BepXy BHH3):

Gromphadorhina portentosa — magarackapchbKuii IMNJISTYHIl TapraH;

Nauphoeta cinerea — cipwmii (MapMypoBwuii) Tapras;

Blatella germanica — pyauii npycak;

Periplaneta americana — amepuKaHCbKHii TapraH.

e i bt
| e

Blaberidae | =
[_ Ectobiidae (part) F

Ectobiidae (part) ||_

— Termitidae
Blattodea e Crvptocemid?i_
Blattidae |- =
Corydioidea
Mantodea ,
Mantidae

JI11 KOKHOTO TBEP/ZKeHHS 010 HbOro (iToreHeTHYHOro iepeBa BKAXKITh, Y4 € BOHO NPABWJILHUM
a00 HenmpaBUJIbHHUM.
a) Cepen 4-x 3a3HaYCHMUX BHJIIB HAOUIBII CIIOPITHEHNM /10 TEPMITIB € pyJIuil Ipycax.

6) Cepen4-x 3a3Ha4eHNX BUIB HalOUIBII criopiiHeHnM 110 6oromodis (Mantidae) € aMepuKaHCHKHIA TapraH.
B) Manarackapcbkuii Taprat € OIbII CIIOPITHEHUM JI0 CIpOTo TapraHa, HiX 0 pyJI0ro rnpycaka.

r) Cepen 4-x 3a3HaYCHUX BUJIIB HAHOUIBII CIIOPIAHEHUM JI0 PYJOTO TIpycaka € aMepUKaHChKHUM TapraH.



Metorw pgocaimxennss (Murakami et al, 2023; cxeMa — Ha MaJlOHKY) Oy/J10 OTPHMAHHS

GyHKUiOHAJIHLHUX OBOUMTIB (IHUEKJIITHH) Bil caMUiB MUIIEH y JIJaDOPAaTOPHUX YMOBAX.

XY XY XRY xRo XRxR _IVF XY
Sl — | — | —> | — | )
- 2 iPS ) JV
: !
v

Y KyAbTYpi KniTuH (in vitro)

Y KyabTypi KiaiTuH ¢QiOpolgacTH caMusi MUl NEPEeTBOPWIM HA iHAYKOBAaHI IUIIOPUIIOTEHTHI
cToBOYpoBi kiaitunu (iPS). Jaxi nomormcs, moo aeski croBOypoBi KJIiTHH yTpaTHIU Y-XpPOMOCOMY
(Ha cxemi — XO0), a ixua X-xpomocoma aymiikyBajiacs. E¢exruBHicts nepexony Bin XY- go XX-
KJIITHH OI[iHIOBAJIU TaK: 10 X-XPOMOCOMHU INoOINepPeIHbO BOYyBAJIM F'eH YePBOHOTO (PJII00PeCeHTHOT O
Oinika kopaJsa (Ha cxemi — nmosHauka R), piBeHb ekcrnpecii skoro 0yB BHIIIUM Yy KJIITHH 3 JBOMA X-
xpomocomamu. IToTim i3 TpancdopmoBaHuX cTOBOYPOBHX KJIiTHH 0TPUMAIHN OBONMTH. IX 3anixnnan
CIIEPMATO3011aMH iHIIOT0 CAMISsI MUILI HIJISIXOM eKCcTpakopnopaabHoro 3amaigneHss (IVF). YTeopeni
eMOPiOHH MiJIcaaNIM CAMHUIlI MUIIIi TA OTPUMAJIM HAIIAAKIB (HA cXeMi He MOKA3aHo).

JJ11 KO2KHOTO TBEP/I:KEHHS BKAXKiTh, YM € BOHO NPABUJIbHUM 200 HeNPaBUJIbLHUM.

a) JocmigHUKaM BOanocs 3MIHCHATH TAPTECHOTEHETHYHE PO3SMHOKEHHS MULICH.
06) JlocaigHUKH 3MOTJIM TIEPETBOPUTH YOJIOBIYI CTATEBI KIIITUHH HA KIHOYI.
B) OtpumaHni JocaiAHUKaMU eMOpPIOHH MUl OyJIM TOMO3UTOTHUMH 32 BCiMa reHaMu X-XpOMOCOMH.

r) Y JDOCHiKeHHI CTBOPUJIM T€HETUYHO MOJU(IKOBaHI OpPraHi3MHM, sIKi MPH ONPOMIHEHHI YEPBOHUM

na3epoM (IFOOPECIIIOIOTh Y 3€JIEHOMY CIIEKTPi.

MoJieky/i1 BOAM PYXaKThbCs 4epe3 HaNiBIPOHMKHY MeMOpaHy i3 30HM HUK4Y0I KOHLEHTPAauil
pPe4OBUH (TIMOTOHIYHMI PO3YMH) Yy 30HY IXHBOI BHMINOI KOHIEHTPaulii (rinepTOHIiYHMI PO34YMH),
JOMOKH KOHUEHTpauii WX Po3YMHIiB He BHUPIBHAWOTHCA. Tak BinOyBaerbcss ocMoc. OCMOTHYHMIA
THCK PO3YHHY PO3paxoBylOTh 3a piBHsiHHAM Bant I'odda: m = icRT, ne # — ocMoTuuHmii THCK, R
— yHiBepcasibHa ra3osa craja, T — a0couqoTHa Temneparypa, ¢ — KOHLIEHTPaLisi PO3YHHEHHX
PE4YOBHH, i — i30TOHIYHNH Koe(]ili€HT, IKNH BU3HAYAIOTH KiIbKICTI0O YACTHHOK, HA SIKi JHCOLII0E
Pe4YOBHHA NPH PO3YMHEHHI y BOJI 3 ypaxyBaHHsI CTYIeHs JHCOLianil eJIEeKTPOJIITYy.

U151 KOKHOT0 TBEpPI’KeHHS BKAXKITh, YU € BOHO IPABUJIBLHUM 200 HENPAaBUJILHUM.

a) Y po3BeAeHUX pO3YMHAX KyXOHHOT COJIl 1 = 2.

6) Ha cxemarnunomy 300pa)keHHI MTOKa3aHa KIIITHHA, 1110 3HAXOAUTHCS B TIIEPTOHIYHOMY PO3UMHI:

B) 300pakeHHI HA CXeMaTHYHOMY MATFOHKY TIPOIIEC BiIOYyBA€ETHCA Y TIMOTOHIYHOMY PO3YHHI:

r) 3amacaHHS TOJICaXapuAiB Ta KUPIB 3HAYHO MIJBHUINLYE OCMOTHYHUN THUCK BCEPEIMHI KIITHH, IO iX
3aracaroTh.
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Teopemuuni ioomocmi: AykcuHU — (GITOTOPMOHH, IO PETYJIOIOTH PICT KJIITHH, 37eOUIBIIOTO IMUIIXOM
iXHBOTO PO3TATYBAaHHS Ta MOCHJIEHHS nofiury. HailOinpln BUBUEHHI MpeACTaBHUK L€l Tpynd — i1HIOIHI-3-

onroBa kucnora (IOK). Ii BuuB Ha picT nerko BUSBUTH 3a JOMOMOTO0 GiOTECTIB HAa CErMEHTAX KOJIEONTElNiB
37MaKOBUX, 30Kkpema mmeHuni. [Ipu nogaBanni IOK y >kUBHUIIBHE CepeOBHUIIE CIIOCTEPIrAEThCS BUIOBKECHHS
CETMEHTIB 3aBJISIKA aKTHBAIIil TPOTOHHOI MMOMITH 1 pO3M’AKIIEHHIO KJIITHHHOT CTIHKH.

Mem pobomu: 3a pe3ynbTaTaMu IOCIITy BU3SHAUUTH 3AJICKHICTh POCTY KOJICOMNTENIB MIIICHHMIII BiJl KOHIIEHTPALil
1H10JTMT-3-01ITOBOT KHCIIOTH.

Xix podorun

[IpuroroBineHi y >KMUBUIBHOMY CEPEIOBHINI PO3YMHM 3 pizHUMH KoHUeHTpamismu [OK (muB. Tabnmimro)
nonanu no 10 mn y vamku Iletpi. 3 3—4-n1o00BuUX MPOPOCTKIB MIIEHUI BUPI3adl CETMEHTH KOJEOITENTiB
JOBXHUHOIO 10 5 MM. I1]00 BUKJIIOUMTH BIUIMB BIACHHUX (PITOTOPMOHIB, CETMEHTH MOIMEPEIHBO MPOMWINA Y
JTUCTUIILOBaHIM BOJII Ta BATPUMAIH Yy CTaHJApTHOMY Oy(epHOMY pO3UUHI.

VY koxny vamky Ilerpi 3 >KuBWIbHUM cepenoBuiieM, mo Mictuth IOK 3aHypuiam mo Tpu cerMeHTH
koseonreniB. Uepes 24 roaunu inkyOarttii mpu 27°C 3poOwiii 3aMipH TOBKWHUA CETMEHTIB KOJICONTEIIB:

Taonurs
Konmenrpamis IOK, mkM | 0(x) [ 005] 02 ] 05 ] 1 | 2 | 5 [ 7 | 10 | 50 [ 100
TlouaTrkoBa 5 MM KOK€EH CETMEHT
Jloxnna | Yepe324 |1| 52 | 56 | 58 | 60 | 65 | 75 | 78 | 75 | 6,7 | 62 | 52
CerMCHTA, roj 2| 52 | 57 |59 |60 |66 | 74| 78| 76| 67/ 62| 53
MM (moBTOP-
HiCTb) 53 | 55 | 58 | 62 |68 |72 |79 | 75| 68| 63| 53

1. 3a nasedoenumu sunie oanumu:

1.1. BwusHauTe cepeHIO TOBXKHHY cerMeHTiB Ta MPUPICT (AL=Lcepense —5) 110 1 MicCIst 3aHYPEHHS (3 TOUHICTIO
1o necsatux). Pesynpratu 3anecite 70 Tadauuni 1 y GmaHky A BignoBiji.

1.2. Po3spaxyiite npupict qoBxuHU cerMeHTIB (%) 3a hopmyoro: IIpupicm = (AL /5 mm) X 100% (3 TouHiCTIO
no necsatux). PesynpraTe 3anecite 1o Tadaumi 1y OnaHKy /IS BiIOBIII.

1.3. 3a oTrpuMaHuUMH 3HAYEHHSMH y OJaHKY JUIS BiAMOBiAI moOyayiTe rpadgik 3aleXHOCTI MPHUPOCTY
nosxuan (AL, mm) Big kounertparii IOK (0-50 MxM).

2. 3a nodyoosanum zpaghikom ma Tadauuero 1:

2.1. Bwusnaure konnenrparito IOK, 3a skoi criocTepiraeTbecst MakKCUMalbHa BiJIMOBIAh CETMEHTIB KOJICOITETIB
Ha ctuMymoBanbHy Ait0 [OK. 3anumiits ynciose 3HaueHHd (MM) y Tadaumio 2 y 61aHKy A1 BIAHIOBIIIL.

2.2. 'V Tabauui 2 y 6maHKy 1JIs BIIOBIZI 3a3HauTe MiHIMalIbHY KOHIIEHTpallito po3unny [OK, mo Bxe mae
iHri0yBanbHUI (MpUTHIYEHHS) €(EeKT Ha MPUPICT KOJCOTEMIB.

3. Haiime 6i0nogios na 3anumanns, 3anoenuewiu Tadauuro 3 y o1anKy 01 6i0noeioi:

3.1. Yowmy Bucoki konnentpanii IOK npuraiayiots pict?
3.2. Sxum ynnom IOK 3abe3neuye amikaJbHE IOMIHYBaHHS?

BAKAEMO YCIIIXY!
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Bcmyn: JlocnimpkeHHs: 610pI3HOMAHITTS Ma€ BAXIIMBE 3HAYEHHS TS OLIIHKU CTaHY €KOCHCTEM.

Mema po6omu:: BU3BHAYUTH YUCEIBbHICTH, PEHOTUIIOBY MIHJIUBICTh, BUJOBHH CKJIA]l Ta MOM10HICTh MOITYJISIITIA
€KOCHUCTEM JIBOX CTaBKIB.

Xix podoTn
JI71s1 OLIIHKH YHCENBbHOCTI JKYKiB MIaBYHIIB y cTaBKy Nel BigmoBuiu 137 0coOMH IUX KYKiB, TOMITHIIH
iX O0171MM HE3MHUBHUM JIAKOM Ta TTOBEPHYJIM Ha3an y cTaBok. Uepe3 5 aHiB BigmoBunu 149 xykiB, cepea HUX
BUSABHUIIOCS 24 0cOOMHH, 110 Maiu 01711 MITKH.

1. Po3paxyiite 3aranbHy umcenbHicTh (N) momynsmii XykiB miaaByHUiB 3a ¢opmyisoro JliHKoibHA

= MFHEHY _ /MZ(S+1)(S—R) _ .
N = ®iD) 1 ra cranpapray nmoxubky SE = R+ (Riz) " M — XinbKicTh MOMiYCHHX

0COOMH IiJ] Yac MepIIoro BiJIOBY; S — 3arajbHa KiIIbKICTh CIIIHMAaHUX OCOOMH TIiJT 9ac JPyToro BiJIOBY;
R — xinpKiCcTh MOMIYEHUX OCOOMH, 1110 OyJu criiiMaH1 BIpyTe. Yl OTpUMaHi 3Ha4€HHS OKPYIJIITh J0 LLJIOrO.

Jns ominku BapiabenpHOCTI Y 10 0coOMH KyKiB TIaBYHI[IB BUMIPSUIH JOBXHUHY Tija (MM) 1 OTpUMalu
HacTymnHi pe3ynbsratu: 35, 37, 40, 36, 38, 42, 39, 41, 37, 36.

) . T XX . o [2xi=X)2*
2. O6uucuith cepennio AoBxuHy Tina: X = =—; cTaHgapTHe BiIXUIEHHI. S = 1 CTaHJIAPTHY
n n—

s s —
2. .. . el — 2. 0/ss

7 T xoedimient Bapiamii: CV = 7 100%; ne X — omeparop cymm, X — cepemHe
3Ha4YeHHs O03HAKU; X; — OKpeMi 3HaUeHHS 03HAKHU y BUOIpIl; N — KUIBbKICTh BUMIPSHUX OCOOMH; S — CTaHJIapTHE
Bigxuinenns; CV — koedirient Bapiartii (%).

*Ipumitka: Y, (X; — X)?=(X; — X)2+ (X; — X)? + ... + (X, — X)?

noxubky: SE =

JInst OIIHKK CTPYKTYpPH Ta MOPIBHAHHSA (ayH BOX CTaBKIB JOCTIIUIA BUAOBUM CKJaJ JKYKIB, IO
HaBEIECHO B Ta0OIUIl HIKYE!

CraBok Nel

CraBok Ne2

Dytiscus marginalis Linnaeus, 1758
Dytiscus circumflexus Fabricius, 1801
Dytiscus dimidiatus Bergstrésser, 1778
Graphoderus cinereus (Linnaeus, 1758)
Acilius sulcatus (Linnaeus, 1758)

Cybister lateralimarginalis (De Geer, 1774)
Colymbetes fuscus (Linnaeus, 1758)
Agabus bipustulatus (Linnaeus, 1767)
Rhantus suturellus (Harris, 1828)
Hydaticus seminiger (De Geer, 1774)

Dytiscus marginalis Linnaeus, 1758
Rhantus suturellus (Harris, 1828)
Dytiscus dimidiatus Bergstrésser, 1778
Hydaticus seminiger (De Geer, 1774)
Enochrus testaceus (Fabricius, 1801)
Enochrus quadripunctatus (Herbst, 1797)
Dytiscus circumflexus Fabricius, 1801
Berosus luridus (Linnaeus, 1761)

3. Pospaxyiite iHIeKc MOAIOHOCTI O10PI3HOMAHITTA KYKiB IUIaBYHIIIB JBOX €KOCHUCTEM CTaBKiB 32 (hOPMYJIIOIO:

_2c
ST A+B

, ne Cs — iamekc momiOHocti CopeHceHa, A — KiJbKICTh BUIIB y MepIiii exocucteMi; B —

KUTBKICTh BHIIB Y ApyTiii; C — KIIBKICTh CIIUTBHUX BHIIB.

BAKAEMO YCIIXY!
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YBara! Biamiyainte npaBu/ibHi BapiaHTV BianoBiaen, 3aKkpecntooum Tak

BignosiaHi nitepn!

MopOXKHi KNITUHKM Y Tabanui npusHadeHi A8 NO3HAYOK YAEHIB XKypi.

He cTaBTe B HUX HiAKMX NO3HAYOK!

TECT “A” (npaBunbHUM MOXe OyTuU nuiwle oauH BapiaHT Bignosiai!l)

A1 ] a |6 r A10| a | 6 r
A2 | a (6 | B A11] a B| T
A3 | a |6 | B A12] a B| T
Ad | a B | T A13 6| B|T
A5 | a |6 r A14] a B| T
A6 6 | B|T A15| a | 6 | B

A7 | a |6 r A16| a | 6 | B

A8 | a |6 r A17 6| B|T
A9 | a B| T A18 6|8 |T

KoxxHe 3aBgaHHA 0,5 6

TECT “Bb” (npaBunbHUMM MOXYTb OyTM Bia 1 no 5 BapiaHTiB BignoBiai)

B1 | a B| T B10| a | 6 | B | T B19 BT

b2 r B11] a B il B20 6| B il
B3 B12| a B il

b4 rla B13| a

B5 | a B b14 6 il

B6 | a | 6 rla B15 r

b7 | a B| T b16 B

B8 | a rla B17 6 ria

B9 | a il B18 6

KokHe 3aBgaHHA 1 6, AKwW,0 BKa3aHi YCI npaBunbHi Bignosiai ogHoyacHo

HacTynHi KNiTMHKK 3aNOBHIOKOTbLCA Y Pasi NOMUIOK B OCHOBHI YacTUHI 61aHKa.

Bnuwite HOMep 3annTaHHSA, BiANOBIAb Ha sike NoTpebye BuNpaBneHHsA (Hanpuknaa, Al abo 619), Ta

3aKpecniTb NOTPibHI niTepw.
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YBara! BiamiyainTte npaBubHi BapiaHT BiANOBiAeNn, 3aKpecntooum Tak BignoBigHi nitepu!

MopOXKHI KNITUHKM Y Tabanui npusHadeHi 418 NO3HAYOK YAEHIB XKypi.
He cTaBTe B HUX HiAKMX NO3HAYOK!

TECT “B” (BKaxiTb, 44 € TBepAXeHHs npaBunbHum (M) abo HenpaBunbHum (H))

A|lb|B|T A/b | B |T
n n
B1 [, : B6 .
nininin n
B2 B7
H
n njn n
B3 H|H|H B8 H
n n
B4 THTw H B M Th [ h
n
B5|_|

Ko)KHe 3aBAaHHA OLHIOETbCA TaK:
[Bi npasunbHi Bignosiai— 0,5 6
Tpu npasunbHi Bignosigi—1 6
Yci yoTMpm npaBuAbHI Bignosigi—2 6
MpaBUAbHOI BBAXKAETbCA BiANOBIAb, AKLLO NPABU/IbHO BKa3aHO, UM € TBepAKeHHA M abo H.

Y nutaHHi moxKe 6yTn 6yab-aKa KiNbKicTb NpaBUNbHUX Ta HeNPaBUAbHUX TBepaXeHb (Big, yci M ao yci H).

HacTynHi KNiTMHKK 3aNOBHIOKOTbLCA Y Pasi NOMWUIOK B OCHOBHI YacTUHI 6naHKa.
Bnuwitb HoMep 3anuTaHHA, BigNoBiAb Ha AKe NoTpebye BunpasneHHA (Hanpuknaa,Bl abo B5), Ta
3aKpecniTb NOTPibHI niTepun.




AYKCHH (20 6aniB)

(baamk 015 8i0n06i0i)

Taoauuga 1

3apaanns 1.1 ta 3apaanns 1.2 (3 Tounictio 10 aecarux). Koxna komipka 0,15 6 (4,5 0).

Konnenrpanis IOK, mxM | 0 (x) | 0,01 | 0,05 | 0,1 | 05 1 2 5 10 50 | 100
(CepeE MoBKHHA 52 | *— | 56 | 58 | 61 | 66 | 73 | 78 | 67 | 62 | 53
CerMeHTa, MM
[Tpupict (AL, Mm) 02 | — | 06 | 08|11 |16 |23 | 28 | 17 | 12 | 03
TpHpicT A0BKHHH 4 | — | 12| 16 | 22 | 32| 46 | 56 | 34 | 24 | 6
cermeHTiB (%)

*Texuniuna nomunka (8 3a60aHHi Hemae UIEl KOHYEHMPAUii, CMOBNYUK NOPONHCHIN). SHAYEHHA O
KOHUuenmpauyii 7 He 3anucylomuscsa 6 maoauylo, Hemae 6i0n08iOHUX KOMIPOK.
3apnanns 1.3. ['padik 3anexxnocti npupocty noBxunu (AL, mm) Big kormnerTparii IOK (0-50 MmxM).

[MpaBuibHO BKa3aHi oci (Y — npupict, X — korueHTpamis IOK) 2 6

< 3 BukoHaHi mianmucu oceit 3 OAMHUIIIMU BUMIPIOBaHHS 2 0
s A [IpasunsHO MOOYMOBaHMI rpadik — MPaBUIIBHO MPOCTABJICHI TOUYKH Ta
N 2,5 / \ 3’€/IHAHI MIaBHOIO JiHicI0. 5,5 0
= f E ‘
=2
o 15 r '
3 : g
Y 1
-1 |
© :
S05 j
o i
c |
0 :
0 (5) 10 15 20 25 30 35 40 a5 50
S
KoHueHTpauis I0K, MKM
Taoauusa 2
Boumiite BigmoBigs:
3aBaaHHs 5
2.1 (10)
Tlo3naume npasunvhi 8i0n06idi, 3aKpeciusuiu
3aBaaHHs 0 (k) A 0,5 r 5 XK 50 K
2.2 (10) 0,05 b 1 J 7 100 JI
0,1 B 2 E 10
Ta6auns 3
Ilo3naume npasunvhi 8i0n08iodi, 3axpeciusuiu 8ION0GIOHI imepu.:
AKTHUBYIOTb CUHTE3 €THIICHY Hpuraraye pict BepXiBKoBoi A
OpyHBKH
BH.KHHKaI?TB. PYHHYBAfHA b Crumyimtoe pict na3ymHux OpyHsok | b
3aBaaHHA | KJIITHHHOI CTIHKH 3aBaaHHA
3.1(26) | IocumoroTh YTBOPEHHS B 3.2(20) TambMye pict Giumix GpyHbOK
KPOXMAJTIO
ITpurniuyors potonis somm y I Cripusie pO3BUTKY KBITOK r
XJIOPOIJIACTaxX

BAKAEMO YCIIIXY!




IINIABYHEIDb

(baank 0115 8i0n08i0i)

1. Brumite yncenbHicTh KyKiB (N) Ta crangaptHy moxuOky (SE). 3anmucyroThcsi 4mciIoBi
3HaY€HHS 0€3 OJUHUIb BUMIPIOBAHHS.
N SE 203aN + 30 3a SE (5 6aiiB)
HucenbHICTE | gog | 4| 147
HOITY IS

3 TOYHICTIO 40 ijioro!

2. Bnumite cepeiHio JOBXKHMHY Tina xkykis (X), crangaptay noxuoky (SE), crampaptHe
BiZXMIeHHs (S), koedimieHT Bapiaiii (CV). 3amucyroThesl YUCIOBI 3HAYCHHS 0€3 OJMHHUIIb
BUMIPIOBaHHS.

X SE  163aX+203aSE (3 6auiB)

Cepenn ) 38,1 + 0,7 3 TOYHICTIO 10 IeCsTUX!
JIOB)KHHA T1J1a
CranpapTHe .

: ap 2,33 | 3 tounicTio 10 cotux! (7 0aJtiB)
BIJIXUJICHHS
Koedimient :

o 6,12 | 3 TounicTio 10 cotux! (3 0aIH)

Bapiaii
3. Brmmiite yncnoBe 3HaueHHs iHaekcy nmoaioHocti Copencena (Cs).
Ingexc 0,56 | 3 Tounictio 10 cotux (2 6aJIN)

20 6aniB ycboro

IIJTABYHEIIb

(baank 0211 8i0n086i0i)

2. Biimmite yucenbHicTh xkyKiB (N) Ta cranmapray moxuOky (SE). 3ammcyroThCs 4HCIOBI

3Ha4Y€HHS 0€3 OJUHUIb BUMIPIOBAHHS.
N SE 263aN + 30 3aSE (5 6aaiB)

YucenpHICTh

828 + 147 3 TOYHICTIO 70 IiI0TO!
TOTTYJIATII

4. Buuimite cepeiHio NOBXHUHY Tina xkykis (X), cranmapray noxuOky (SE), crammaprhe
BimxuiieHHS (S), koedinieHT Bapiamii (CV). 3anmucyroThess YMCIIOB] 3HAYCHHS 0€3 OMHHUIIb
BUMIPIOBaHHS.

X SE  163aX+203aSE (3 6auiB)
Cepens : 38,1 |+ 0,7 3 TOYHICTIO JI0 JAeCATUX!
JIOB)KHMHA TiJIa
C_TEIHI[Elp THE 2,33 | 3 TounicTio 10 cotux! (7 OaJtiB)
BIIXHJICHHS
Koe'(bII.Ji.leHT 6,12 | 3 Tounictio m0 cotux! (3 0aIH)
Bapialii

5. Brumnite yrcaoBe 3HaueHHs inaekcy nmoaionocti Copercena (Cs).

Ingexc 0,56 | 3 Tounictio 10 cotux (2 6aJIM)

20 6aJiB ycboro



	‎C:\Users\Гість_КМАН\Desktop\2 етап олімпіад\НЦ МАН завдання друк\Олимп 2 эт Биолог Завд\НА САЙТ\10_АБВ_завдання_(14p)х2стор_191_OUT.pdf‎
	‎C:\Users\Гість_КМАН\Desktop\2 етап олімпіад\НЦ МАН завдання друк\Олимп 2 эт Биолог Завд\НА САЙТ\Р5+Р6_завдання(2p)х2стор_191_OUT.pdf‎
	‎C:\Users\Гість_КМАН\Desktop\2 етап олімпіад\НЦ МАН завдання друк\!!!! КЛЮЧІ\Ключі_теор_прак_2025\10_клас_АБВ_ключ.pdf‎
	‎C:\Users\Гість_КМАН\Desktop\2 етап олімпіад\НЦ МАН завдання друк\!!!! КЛЮЧІ\Ключі_теор_прак_2025\Р6_ключ.pdf‎

