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YACTBb A
1.KJ/IETOYHAA BUOJIOT'UA

IIpouumae npusedeHHy0 HUHCE UHGHOpMayuio,
omeembme HA eonpocsl 1-3.

Ha aToi#t auarpamMme npejcraBieHbl ¢pasbl KJIETOYHOTO
UKJIA:
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06pa3eu COMAaTHUYEeCKHUX KJIETOK Ha PAa3JIMYHBIX CTaAUAX
KJIETOYHOT O IMKJIa ITIOMeYaeTCd (l)JIyOpeCI.[eHTHbIM
KpacuTeJieM, KOTOprI‘/’I CBA3bIBAETCA UCKJIHYUTEJIbHO C

JAHK. 3aTem ucnosb3yeTca MeTOJ NIPOTOYHON LIUTOMETPHUU

JUIST:
1. OLieHKY UHTEHCHBHOCTH (IyopecueH U B KaXK/I0H
OTJAEJIbHOU KJIETKE,

2. COpTHPOBKH KJIETOK C Pa3JIMYHON HHTEHCUBHOCTHIO
¢dJyopeceHIIuY B IPOGUPKH U

3. [loacyeTa KOJIMYECTBA KJIETOK B KOXKI0U MPOOHPKe.

Cospmaercs cieAyouas JuarpaMma:

daza A

mM

# Kuerka

®daza C

®aza B

0 1 2
# JIHK / knerky

BbHUOJIOT'UA BOIOHYA YIYTTYK
OJINMMITMAZIAHBIH 3-3TABbI

2022
A BOJIYTY
1. KVIETKA BUOJIOTHUACDI

TeMeHKY MaaabIMammol OKy2aHdaH KutiuH 1-3-
Cyp00./10p20 3#coon 6epuHus.

Byn auarpaMma kJeTKa UMKJIMHUH $asaiapbiH GUIUpeT:

CUHTeTUYECKNIA
nepvoa

MocTCMHTETUYECKUIA
nepuog

MpecuHTeTUYeCKUiA

KieTka nUKJIMHYH ap KaHJaW 3TallTapbIH/A COMAaTUKAJBIK
KJIeTKaJapabiH yarycy JJHK MeHeH rana 6aiylaHbIIIKaH
dJyopecieHTTUK 60K MeHEH GesruaeHeT. AHJJaH KUAWH
arbIM [UTOMETPHS bIKMAChI KOJIIOHYJ/IAT:

1. Ap 6up KJeTKaAars! GJIyopecreHIUsIHbIH
WHTEHCUB/YY/IYT'YH 6aaJsioo,

2. Ap xaHzay ¢yyopecLeHIMsS HHTEHCUBYYAYTYHAOTY
KJIeTKaJIap/ibl TYTYKY6JIepre COPTTOO KaHa

3. Ap GUp TYTYKTery KJIeTKaJapAbIH CAHbIH 3CENTOO.

TeMeHKY AuarpaMmma Ty3yJieT:

daza A

m

# Knerka

®daza C

m

®daza B

# JIHK / knerky




1) (1 6as1) Onpeanenuvte dpasy(bl) KAETOYHOrO LIUKJIA A, B
u C Ha MpUBeIeHHO! BbIILIe AUarpaMMe:

®aza A ®aza B ®aza C
HuaTepdasza,
Tenodasa,
A) HuTOKMHeS, G1 S & anadasa npocl)asa,G n;eTacbasa,
B) G1 S G2&M
) Tenodasa, Anadaza HuaTepdasa,
UTOKHUHE3 npocda3za, Mmetadaza
D) M S&G2 G1

2) (1 6anu1) KakoBa HauMeHee PaBAoNo06Has MpUYKHA
TOr0, T04eMY HEKOTOPbIe KJIETKH MOTYT [T0Ka3bIBaTh
oTHocuTesbHOe KosinyecTBo JJHK Menblue 1 ycioBHOM
eqUHUIbI?

A) HekoTopble KJIeTKH MOTYT ObITh MepTBbIMH, U UxX JIHK
MoTIJIa Jlerpa/JupoBaTh C TEeUeHNEM BpEMEHH.

B) U3smepeHue dryopeciieHIIUH MOXET ObITh He
abCoJIIOTHO TOYHBIM, UTO IPUBOJHUT K CJIyYaWHBIM
KOJIeGaHUSAM.

C) dayopeciieHTHBIN KpacUTeIb MOXKET He MOJIHOCThI0
cBs3biBaThCs ¢ JJHK.

D) 3To ramyiouiHbIe KJIETKH, HE UMEKINE HECKOJIbKUX
XPOMOCOM H3-33 UX HE PACXOXK/IEHHUS.

3) (1 6ann) Ciepyrouiye rpadyKy MOIyYeHBI B
pesyJIbTaTe aHaJIM3a NPOTOYHOH UTOMEeTpUH. OChb y
0603HaYaeT KOJIMYECTBO KJIETOK, & OCh X - BO3pacTaroliee
cogepxanue JIHK cieBa HampaBo. [Ipenosiaraercs, 4to
CPT (kamnrToTtenuH) 1 APC (adpuuKOIMH) HUHTUOUPYIOT
KJIETOYHBIH IIUKJI HA PAa3JIMYHBIX cTaausx. OAuH o6paser
KJIETOK OCTaBJIeH 6e3 jiedeHus (6e3 npenapara) B
KayecTBe KOHTPOJIS.

Hert nexapersa / /lapbl Ko/1oHy/10aran

Huskas j103a /
A3 1032

Boicokas j103a /

Meanym
Kon j103a

8

CPT

APC

1) (1 6as1) XKoropypars! fuarpammaza A, B xkana C
KJIeTKa IUKJIMHUH $asajapblH aHbIKTAHbI3.

daza A ®aza B ®aza C
HuTepdasa,
Tenodasa,
A) ATOKHHeS, G1 S & aHadaza npod)asa,Gl\geTad)asa,
B) G1 S G2&M
) Tenodasa, Anadasa HHTepdasa,
[UTOKHHE3 npodasa, metadasa
D) M S&G2 G1

2) (1 6as1) Ka3 6up kietkanap JHKHbIH
CaJIbIIThIPMaJyy CaHblH 1 KaJUMKH OUPAUKTEH a3
KOPCOTYILIYHYH 3H a3 aKbLITa ChIAPJIbIK ce0e0U Kanchl?
A) K33 6up kietkasiap ey, ajapAbiH JJHKcbl yOakbITThIH
OTYLIY MEHEH OY3yJyllly MyMKYH.

B) dsyopeciieHTTHK 61466 TYLI KeJJU TepMeyyAepAYH
HaTbIMKacbIH/A TOJYTY MEHEH TaK 3MecC 60JIyLY MYMKYH.
C) ®ayopecnenTTHK 608K JIHK MeHeH Toyk
6aiIlaHbILITALIB] MYMKYH.

D) ByJ ranyioniiMK KJIeTKaJjap, ajap
aXbIpallNaraHAbIKTaH K6 XpOMOCOMAJIAPhI KOK.

3) (1 6a/11) TeMeHKY rpadUKTEp arbIMIBIK
[IUTOMETPUSJIBIK aHAN3/IeH aJIbIHraH. Y oTy
KJIeTKaJIap/{bIH CaHbIH KOPCOTOT, aJl IMH X OT'Y COJIA0H
OHro Kapa¥ ecyn xatkaH /JHKHbIH Ma3MyHyH KepceTeT.
Byn CPT (kamntoTenuH) >kxana APC (adugukosnus) ap
KaH/Jlall 3TanTapbIH/AA KJIETKA IUKJIHHE TOCKOOJIOIIY el
60/DKOJIOHYYJa. BUp KJleTKa y/lrycy KOHTPOJI KaTaphl
WIITeTUJI0EN KaraH (Japbl KOK).

Her nexapersa / lapbi Kosjionyadaran

Boicokasi 103a /
Kon j03a

Huskas no3a /

Meanym
A3 no3a

4
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HHTepnpetupyiiTe rpadpuky, 4To6bI ONpeieuTh Ppasy, B
KOTOPO IPOM30LLJIa OCTAHOBKA KJIETOYHOI'0 LIUKJIA /IS
060uX JIEKAPCTBEHHBIX NPENapaToB.

CPT BpI3BaN APC BbI3BaJl OCTaHOBKY
OCTaHOBKY KJIETOYHOTO L{MKJa B dpase
KJIETOYHOTO LIUKJIa B
dasze ...
A) |G2/M G1
B) |G1 S
Het a¢pdekTa(He ABIsETCA
C) |G2/M WHTUOUTOPOM)
D) |G1 G1/S

4-) (1 6anu1) B Mmakpodarax, OuMIeHHbIX U3 MbIIIMHON
ceJie3eHKH, Bbl XOTUTE U3MEPUTb CKOPOCTh
BHekJieTouHOro 3akuciaeHus (ECAR) B HeOydepu3oBaHHOM
cpefie myTeM 06aBJeHUs pa3IMUHbIX XUMUYECKHUX
BelleCTB 06paboTKH B cieAytoneM nopsake: [J1oko3a,
OJIMTOMUIIMH (Heo6paTUMbIi UHTrH6uTOp AT® cHHTa3bI), U
2-DG (Heo6paTUMbIii MHTHOGHUTOpP reKCOKMHAa3bl). Kak
6yaet uaMeHsaTbcst ECAR B pa3Hble BpeMeHHbIE TOYKH B
OYMILeHHbIX MaKkpodarax?
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JKH Japhl Y4YH KJIETKA [UKJIMHUH KapMaJIbILIbIHbIH
baszachlH aHBIKTOO YYYH rpadUKTep U YeuMeleHU3.

CPT ... pazaga
KJIeTKa LUKJUHUH APC ... pazaja kieTka
TOKTOTYJIYIIYH UK/JIUHUH TOKTOTYJIYIIYH
mIapTTazbl mapTTazbl
A) [G2/M G1
B) |G1 S
JddekT Kok (MHrUOUTOP
C) |G2/M 3Mec)
D) |G1 G1/S

4-) (1 6a/11) UblykaH KeK 600pYHaH Ta3aJlaHTaH
Makpodarap/a cu3 6ydepcus ueipe/ie KjieTKa aH
ThILIKAPKbI KbIYKbLIAAHYY bl1AaMAbIrbIH (ECAR) TeMeHKY
TapTHUIITE 6JTY66HY KaaJJalchI3: IJII0K03a, OJTUTOMUIIUH
(AT® cvHTa3aChIHBIH KaUTapbITbIC KHTUOUTOPY) *KaHa 2-
DG (kalTapbIrbIC TeKCOKWHA3aHbIH UHTMOUTOPY).
Tazasianran Makpodarjapaa ap KaHaal yoaKbIT
yekuTTepuH/e ECAR kanTHun esrepet?
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5) (1 6ann) Ilpu HacsencTBeHHOM dopMe GoJie3HU
Kpeittudenbara-fko6a myTauus B aMuHOKUca0Te Ne211
YeJI0BEYECKOI0 IPUOHHOTO GeJIKa MPUBOAUT K TSXKEJIbIM
HEBPOJIOTHYECKUM NOCTEACTBUSAM. i3MeHeH e,
BO3HHKILEE B pe3y/IbTaTe MyTallM1 3aMeLleHH ],
npoucxoauT oT E (riyramuHoBas kucsaoTa; Glu) Ha
aMuHoKUca0Te 211 B HopMaJibHOM Bepcuu 6eska k K
(1u3uH; Lys) B BbI3bIBatol el 3ab6osieBaHUe popMe Geska.
Ha ocHoBaHuHU 3TOM MHPOPMALIMU U TOTO, YTO Bbl 3HAETE O
6e/JIKOBOM GMOXMMUM OeJsiKa, KaKre U3 IPUBeleHHbIX HIDKe
yTBepxeHul BepHbl? Boi6epuTte BCE, koTopble ABIAIOTCSA
BEPHBIMHU.

byksa 2 tamra

c G

Uuu ucu UAU UGU U

U uuc:}Phe Uee e UAC}TY' UGC}Cys ¢

UUA}Leu UCA UAA Stop|UGA Stop| A

UuUG uUceG UAG Stop|UGG Trp |G

<l |cuu ccu CAU}His CcGU U

&l cuc ccc CAC CGC (&
=|C Leu Pro Arg 1
8|5 cua CCA }Gln CGA AlZ
FI cue cCcG CAG EEE G|g
< W

2l |Auu ACU AAU AGU U
ZLa|AUC tile | ACC | Jasn | 2Gc ser | ¢ S
M AUA ACA AAA }Lys AGA}Arg Al5
AUG Met | ACG AAG AGG G|®

GUU GCU GAU}ASp GGU U

ol GUC Ly | GCC L, [GAC G6C |y | C

GUA GCA }Glu GGA [CY [ A

GUG GCG GAG GGG G

A) Oxupaercs, yto nepexof ot E k K yBesinuuT yncToiit
OTpHUIATENbHBIN 3aps/ 6eiKa Ipyu HeUTpasbHOM pH.

B) llepexon ot E k K MOXKeT MOTEHIIMATBHO MOBJIHUSATh HA
MOHHbIEe B3aUMO/IeMCTBUSA B TPETUYHOM CTPYKType
MPUOHHOrO OeJKa.

C) UsmeHenue E Ha K Bps/ s TOBJIMSIET HA IEPBUYHYIO
CTPYKTYPY IPUOHHOTO 6GeJiKa.

D) U3MmeHeHMe 6GeJiKa sIBIsIeTCS pe3yabTaTOM u3MeHeHus G
Ha A B nocsiepoBatesnbHocTH MPHK y nroield ¢ annenew,
BBI3BIBAIOLIMM 3260JI€eBaHUE.

E) U3MeHeHue 6esika MOTJIO ObITh Pe3yJIbTAaTOM HOHCEHC-
MyTal{M B UCXOAHOM nocaenoBaTenbHocTty JHK.

5) (1 6an1) Kpelindenbar-Akob6 00pyCcyHYH TYKYM KyyMa
TYPYHZ® aZaM/ibIH IPUOH NPOTeMHUHUH Ne211
aMHUHOKUCJI0TACbIHbIH MyTalLUAChl 00P HEBPOJIOTUSJIBIK
KeceleTTepre aJjblll KeJeT. AJIMAalITbIPyy MyTallUsICbIHBIH
HaTbIMKacbkIH/1a Naija 60JIrOH 63repyy 6eJ0KTYH
HOpMaJAyy BepcuscbiHAarel 211 amruHoKUca0Tagars! E
(rsiroTaMuH KUCIO0TaChl; [J110) 6e/IOKTYH oopy maija
KbLIyy4y TYpyHaery K (iu3us; Lys) 6osyn caHasiaT. By
MaaJsibIMaTTapra »*aHa 6e/I0K IPOTeMHUHUH OGMOXUMHUSChI
KOHYH/I8 OUITeHePUHU3Te TasHbIII, TOMOHOTY
€e3/16pAYH KakcbIHbICH TYypa? Tyypa 60JroH0pAyH
6aapblH TaHAAHBI3.

byksa 2 tamra

v c G
uuu ucu UAU UGU u
Phe Tyr Cys

U uuc} uce | o, UAC} UGC} (&

UUA}Leu UCA UAA Stop|UGA Stop| A

UUG UCG UAG Stop|UGG Trp |G

<l |cuu ccu CAU}His CGU u

sl ~lcuc CCE CAC CcGC ©
Z1€| cua [ | cca [P }Gm CGA [A9 | A |Z
=l |cue cCG CAG CGG G|g
< W

al |Auv ACU AAU AGU u
S{a|AUC tile [ACC [ Jasn | 2Ge Fser | & S
K AUA ACA AAA}Lys AGA }Arg AlS
AUG~ Met | ACG AAG AGG G|®

GUU GCU GAU}Asp GGU U

el GUC Ly | GCC L An |GAC GGC Ly [C

GUA GCA }G,u GGATEY 1A

GUG GCG GAG GGG G

A) E’nen K'ra eTyy HeliTpanayy pHzaa 6ey0KTyH Tasa Tepc
3apsAAbIH KeOBHUTOT Jien KYTYJAYYZe.

B) E’nen K'ra eTyy NpHoOH NPOTEMHUHUH YIYHUY
CTPYKTYpachIHAArbl HOHJYK 63 apa apaKeTTEHYYCYHO
MNOTEHIUAJ/Yy TaaCUup 3TUIIU MYMKYH.

C) E esreptyy K y4yH NpHOH IPOTEUH/IUH HETU3TU
CTPYKTypachblHa TaaCHUp 3THUIIN KYMOH.

D) BesloKTyH e3repyliy 00pyHY Haiia KbIyydy aJlJIesu
6ap agamaapaa MPHK bipaatTtyyayrynys G-A
©3TePYILIYHYH HaThIHKaChI.

E) BesokTyH e3repymy 6amranks! JJHK Tuameruneru
MaaHUCU3 MyTaLHUSHBIH HATBIFXKAChI 60JIyIy MYMKYH.



Bonpocbl ¢ 6 no 8 omHocsamcs K npugedeHHOMY HuUdice
PUCYHKY, HA KOMOPOM NOKA3aHA peakyust 00HO20
depmenma 8 omcymcmeuu u 8 npucymcmaeuu
PAa3/1U4HbIX UH2UGUMOPOB.

A

I/v C

1/[S]

6) (1 6asu1) Kakas npsimad jiy4iie BCero OnMchiBaeT
aKTUBHOCTb pepMeHTa B OTCYTCTBUE HHTHOUTOpPA?

7) (1 6asu1) Kakas npsimas jiyqiie BCero OnyMchbiBaeT
AKTUBHOCTb TOTO e GpepMeHTa B MPUCYTCTBUU
KOHKYPEHTHOTO0 UHI'u6uTopa?

8) (1 6asu1) Kakas npsimad jiy4iie BCero OnyMchbiBaeT
aKTUBHOCTb TOr'0 ke ¢pepMeHTa B IPUCYTCTBUH
HEKOHKYPEHTHOT0 HHIUOUTOpa?

6 daH 8 ze yelluHKU cypoo/10p ap KaHdail UH2u6umop.10p
JICOK JicaHa 6ap 60/120H y4ypda 6up hepmeHmmuH
PeaKkyusiclH KOpCOMKOH MOMOHKY CYpOMKe mueuienyy.

I/v C

1/[S]

6) (1 6a/11) UHru6UTOP XKOK Keszieru GpepMeHTTUH
AKTUBJYYJIYTY KalChl canTa 3H, KaKIlIbl CYPOTTOOT?

7) (1 6anr) Kaiicel chI3bIK aTaaHAall HHIMOUTOPAYH

KaTbhILYyCyH/ja 6Up GepMEeHTTUH aKTUBAYYJIYTYH 3H
YKaKILIbI CYPOTTOUT?

8) (1 6anr) Kaiicel chI3bIK aTaaHAAITBIKKA TYPYIITYK
6epbereH MUHIMOUTOPAYH KaThIYYCYHAA OUp 3J1e
bepMeHTTUH aKTUBAYYJIYTYH 3H KaKIlIbl CYPOTTONT?



9) (1 6an11) Bel X0THTE NPOBECTU aMIIMPUKALUIO
amMuHokucaoT MTDH ¢ 20 no 500 u BcTaBUTH
amminduuupoBaHHbIi pparmedT JJHK B 6akTepruaibHbIN
3KCIpPeCCUOHHBIN BeKTOp ¢ nomoiikbio [IIP. pparmenT JHK
B 6aKTepHa/IbHbIM BEKTOP IKCIIPECCUH C UCIO0JIb30BaHUEM
CTaHJAPTHOM CTpaTeruu KJI0OHMpOBaHUsA Ha ocHoBe [111P
(Tak Ha3pIBaeMoe MOJIeKYJIsIpHOE KJIOHUPOBaHUE UIJIH
reHHasi MAHUIYJISALMSA) Y 9KcipeccupoBaThb UX B E. coli. Bbl
W3roTOBUJIM CJeyIoLMi Habop npaiMepoB. B yem
3akJIro4aeTcs npobsiemMa (Mpo6JieMbl) MPU UCIOJIb30BAHUU
3TUX NpaiiMepoB?

L v Lot 1 o N 1 N I of i Lol Lol

(OTMmeTbTE BCe, 4TO NPUMEHHMO)

Ipsaimoii mpaiimep: 5' CGGCTGCGGCGGGAAATGCTC 3’
O6paTHbii npaiimep: 3' TTATTCGGCTGGATCACTAGT 5’
A. HanpaBJieHHe mpsiMOro mpaiiMepa U 06paTHOTO
npaMepa HempaBUJIbHOE; ero He06X0MMO U3MEHHUTD Ha
POTUBOINOJIOXKHOE. (T.e. 3’ - 5" aua npamoro u 5’ - 3’ ana
06paTHOTO).

B) Bel ammuiupuimpyeTe HenpaBUJibHbIe GparMeHThl
MTDH. I[IpaiimMepsl, MOKa3aHHbIE BhILIE, AMILTUGUIUPYIOT
¢dparmenTsl oT 40 g0 1500, a He oT 20 mo0 500.

C) B 06paTHBIX mpaMepax OTCYTCTBYIOT CTON-KO/OHBI,
M03TOMY TPAHCJAALMS He OYJIeT TPOUCXOJUTD JOJKHBIM
o6paszom.

D) CipoekTrpoBaHHbIe TPAaKMepbI AJIs IPSIMOTO U/ UJIH
06paTHOr0 X0/1a HEe HAXO/SATCS B PaMKe, YTO IPUBEJIET K
CABUTY PAMKH MyTal[{U.

E) AMminunupoBanubii [IUP-npoaykT ¢ aTux
MpaMepoB HE MOXKET GbITh XOPOILO JINTUPOBAH K BEKTODY,
TaK KaK OHU He UMEIOT JIMITKUX KOHI[OB.

9) (1 6anux) Cus MTDH amMmuHokucnoTanapbiH 201aH
500re uelinH K6OOUTKYHY3 KeJieT )kaHa kebenTyareH JJHK
¢parmenTuH [P apkbL1yy 6aKkTepus sKkcIpeccust
BEKTOpYHa KUPrusruHus kesieT. CtrangapTroik [1LP
HernusuH/Jeru KJ0H/00 CTPaTerusachiH (MoJeKyasIpAbIK
KJIOHZOLITYPYY *Ke FeH MaHUIyAALUACH] el aTaJiraH)
KoJJoHyy MeHeH /IHKHBI 6akTepus skcrpeccus
BeKTOpyHa 6eJ1yHY3 *aHa asappl E. Coli’ne
akcnpeccusaadbl3. Cu3 TeMEHKY palMepiepAnH
TONTOMYH Jlasp/ia/iblHbI3. Bys npaliMepsiepie kaH ak
Keireii(sep) 6ap?

(TudtnmTyynepAyH 6aapbiH 6eruieHus)
Aunra kapaii npaiMep (6amrarerd): 5'
CGGCTGCGGCGGGAAATGCTC 3'

Teckepu npaiimMep: 3’ TTATTCGGCTGGATCACTAGT 5’

A) AnapIHKBI XKaHa apTKbI IpaliMepiMH 6arbIThl Tyypa
3Mec; aHbl apTKa KaTapyy Kepek. (6.a. 3’ - 5’ ayizbira xana
5'- 3" apTka).

B) Cu3 MTDH Ttyypa amec ¢pparMeHTTEPUH KOOBUTY
»aTachI3. JKoropyzia KepceTy/IreH npanuMepJsep
¢dparmenTrepau 201aH 500re yeiiun smec, 40Tan 1500re
YeWrH KeOeUToT.

C) Teckepu npaliMepJiep/ie TOKTOTYY KOJOH/I0PY KOK,
AHJBIKTAH TPAHCJSALUSA Tyypa 60JI60UT.

D) /lusaiiHyiaHTaH ai/ibIra )kaHa/>ke TeCKepy npaniMepJiep
Ka/IpZiaH ThIKAPkI, 6yJ1 ppeldM iy aaMaITeIpyy
MYTaLUSIChIHA aJIbII KeJIeT.

E) Byn npaiimepJiepieH asbiHraH kebeityareH [P
NPOAYKTYCY BEKTOPro KaKIIbl 6aiIaHOANUT, aHTKEHU
aJIapAbIH Ka0bIIIYaaK yuYTaphl KOK.



10) (1 6an1) Bo BpeMs penyiMKaLyMy UM TPAaHCKPUIILUU
HMHOT' A BOSHUKAIOT OLIMOKHY, TAKKeE KaK TOBTOpeHUe
omnpeJie/IeHHbIX HyKJIe0TH0B. Takoro poja omMGKu
Has3bIBAKOT AyOaupoBaHueM. [ly6iMpoBaHHbIE
HYKJIEOTHJHbIE OCHOBAaHHUS B FeHaX pas/In4yaloTcs 10
CTEeNEeHHU TLKeCTU. HeKoTopble IpUBOAAT K
HepYHKLIMOHA/IbHBIM O6eJIKaM, a ipyrue MOryT UMETh
He3Ha4yMUTeJIbHOE BIUSHYE UM BOOGLE He BAUATD Ha
dyHku0. Ha npuBeieHHON HMXe AuarpaMMe [oKa3aHa
uenb MPHK, nosiyueHHas U3 onpezesieHHOTO reHa.
Kakoe u3 ciefiyro1yx co6bITUN 1y6I1MpOBaHUs C
HauboJibllIel BEPOSITHOCTBIO IPUBEJET K CUHTE3Y
HeYHKIMOHAJbHOIO0 6eJiKa?

CalT Hayana TpaHCALUN CTOM KopoH

A) Ilapa ocHoBaHuU# Ay6aMpyeTcs B X.
B) Tpu napbl oCHOBaHUH yABOEHBHI B X.
C) MMapa ocHoBauu# ay6aupyercs B Y.
D) Tpu napbl OCHOBaHUH y/IBOEeHHBI B Y.
E) [lapa ocHOBaHu# Ay6MpyeTcs B Z.

11) (1 6an1) Eciiv 06paboTaTh KJIETKY, HAXOASIYIOCS B
MeTadase MUT03a, MeYeHbIM aHTUTEJIOM, CIIEIIUPUIHBIM K
6eJIKaM MUTOTHUYECKOT'0 BEPETEHA, TO YTO MOXKHO YBH/IETh
M0/l MUKPOCKOTIOM?

A) Mostoca ¢puiyopeciieHIMM Ha IKBATOPE KJIETKH,
0603HaYaKIIas 0Ch KJIETOYHOTO JIeJIEHHUS.

B) ®siyopeciieHTHbIE BOJIOKHA OTXO/SAT OT
MPOTHUBOIIOJIOXHBIX KOHIIOB KJIETKU U BCTpeya Ha
3KBaTope.

C) dayopeciieHTHbIE BOJIOKHA, OTXO/ISANHE K 3KBATOPY OT
MPOTHUBOIIOJIOMKHBIX ITOJKOCOB KJIETKH.

D) dayopeciieHIMs Ha TPOTUBOMOJIOMHBIX MOJII0CAX
KJIETKH.

E) ®dayopeciieHnys Ha siiepHO# 060J1049Ke

10) (1 6an1) Peninkanus xe TpaHCKPUNLUS yUYypyHJa
K33 OMp HYKJIEOTUJePAUH KalTa/laHbIIIbl ChIAKTYY
KaTaJlap K33/e naijaa 60J10T. MbIHAal KaTa
HYKJIEOTUAEePANH KalTaJlaHbllbl (AyIJIMKALUACK]) Jel
aTanat. [eH/iep/iery KalTasaHraH HYKJIeOTUMK O6a3aiap
ap KaHzau oopaykTa 60j0T. K33 6upsiepu uuitedbei TypraH
6eJIOKTOpAy Nak/ia KblJIaT, a1 3MU 6allkajapbl yHKLHATA
aHYaJIbIK JleJle Taacup 3TIENT JKe 34 KaHJal Taacup
atneilT. TeMeHKY AnarpaMMa/ia 6earuayy 6up reHzieH
aneiHrad MPHK THkecu kepceTyireH.

TeMeHKY HyKJIeOTUAlepIUH KalTalaHyyCyHYH
KalCbIHBICHI QYHKIMOHAJIJbIK 3MeC 6eJI0OKTYH CUHTe31He
aJbll KeJsleT?

TpaHcnauua 6awTanraH xep CTON KopoH

A) ’Kyn 6a3a X nuuH/e KalTasaHar.

B) Y4 6a3asibIk xKyn X-Te KU 3CeJIeHTeH.
C) ’Kyn 6a3a Y nunH/ie KaiiTasaHaT.

D) Yu 6a3anbIk xkyn Y-/ 3KU 3CEJIEHTEH.
E) ’Kyn 6a3a Z-zae kaliTasaHar.

11) (1 6an1) MuTosayH MetadasacbklHAATbl GUP KJIETKa
MUTO3/YK IIMHUH/Ee] 6€JI0OKTOPY YIYH aTalblH
GeJITUJIEHTeH aHTHUTEJIO MEHEH AapblIaHCa, MUKPOCKOI
MeHEeH 3MHEHU Kepyyre 60J10T?

A) KneTkaHbIH 3KBaTOpyHAarbl GpJyopeclieHTTHK TUIIKE,
KJIETKaHbIH GB8JIYHYY OTY.

B) ®siyopeciieHTTHK )UMYesiep KJeTKaHbIH KapaMa-
Kaplibl YeTTEPUHEH YbIThII, 9KBATOP/I0 XKOJIyTaT.

C) KneTkaHbIH KapaMa-Kapliibl y0J1IapblHaH 3KBaTOPToO
co3yJirad GJIyopecleHTTYY KUm4esep.

D) KnieTkaHbIH KapaMa-Kapliibl y0J1apblH/AT bl
dryopeceHIusL

E) Aapoayk KoHBepPTTErd (GJiyopecieHIus



12) (1 6as11) Baarogaps crienuduyeckoil cBsi3bIBalOIIEH
CIOCOGHOCTH aHTUTEJ UX MOXKHO UCII0/Ib30BATh s
OYHCTKH ONpeieJIEHHOro 6eJiKa U3 KJIETOUHOr0 JI3aTa
(comepUMOT0 KJIETKH, BBICBOO0XK/IaeMOr0 Iy TEM
JiM3rca/paspbiBa KIeTKH). 111 3TOro aHTUTE A
NPUKPEIJISIOT K TBEPAON MaTpULE, a KIETOYHBIHI JIU3aT
MPOMBIBAIOT Yepe3 MaTpuly. TakuM o6pa3oMm,
MHTepecyIHi Hac 6eJI0K MOXKET CBA3aThCA C
aHTHUTeEJIaMH, B TO BpeMs Kak Jipyrue 6eJIK1, KOTopble
aHTHTeJIa He pacllo3HAI0T, CMbIBAIOTCs. 3aTeM
VHTepecyoIHi 6e/0K MOXKHO U3BJIeYb yTeM
JleHaTypaluy 6eJIKOBBIX CBSI3el, COeJUHSIOIIUX ero C
AHTHUTEJIOM. ITOT POLECC U3BECTEH KaK
“MMyHoadPUHHASA OYHCTKA.

MoJioi0¥ y4eHbIN NbITa/ICS TAKUM 00pa30M OUYUCTUTh
WHTepecyrIui ero 6eyok. Koraa 3iroupoBaHHbBIN
pacTBOP MCCIe0BaJIY, OH COJleprKaJl TPH pPa3HbIX Oesika.
Korpa 3Ty 6eJIK TOBTOPHO IO/[BEPraIMCh BO3€UCTBUIO

AHTHUTEJI, TOJIbKO OJUH U3 0€eJIKOB CBSI3aJICS C aHTUTEJIAMHU.

Kakoe 13 cielyo1ux yTBepKAEHUH sABJIsETCS HauboJiee
BEPOSAATHBIM 00'bSICHEHHEM 3THX HAOIIAeHUN?

A) BeJsiok 6611 CBsI3aH € ABYMsl IpYTUMU 6eJIKaMU BHYTPH
KJIETKH, KOTOpPbI€ OCTAJIMCh CBI3aHHBIMU BO BpeMs
MpoLeAypPbl OUUCTKH.

B) UHTepecyouuii 6e/10K NPUCYTCTBYET B KJIETKE B TPEX
pa3/inyHbIX popMax.

C) ArTHTeNa 06J1aAAI0T CIIENMPUIHOCTBIO K TPEM
HepO/CTBEHHBIM 6eJIKaM, OiMH U3 KOTOPBIX ABJISAETCS
HMHTePeCyLMM Hac 6eJKOM.

D) I[Ipouecc 3/iroupoBaHus BbI3bIBaJl paclieneHye
HMHTepecylero Hac 6eka.

Caedyrowas uHgopmayust omHocumcsi k gonpocam 13-15:

BbL1 cekBeHupoBaH ydactok JJHK, u eé wa6bs1onHas nenb
(template strand) cocTouT u3:

5" AGC TTA TAC TCG TGG GGA CAT 3’

13) (2 6an1) YKakuTe PaBUIbHYIO
nocnenoBatenbHocTb MPHK st aToro ¢pparmenTa JIHK.

12) (1 6a/11) AHTUTENIOJIOPAYH clieliiPUKaIbIK
Gali/IaHbILI XX6HASMAYYAYTYHeH yJiaM, ajap 6eJruayy oup
OeJIOKTY KJIETKA JIN3aThIHAH (KJIeTKaHbIH

JIN3WCH /KapbLIbIILIbI MEHEH G6JIYHYI YbIKKAaH KJIeTKa
Ma3MyHY) Ta3aJI00 YYYH KOJILOHYJIYLlY MyMKYH. By yuyH
AHTUTEJIOJIOP KaTyy MaTpHULAra *,aobILIThIPbLJIAT, aJ1 3MU
KJIETKaHbIH JIM3aThl MaTpPULA apKbLIYyY XKyyaaT. OleHTH,
KbI3bIKKaH 0€eJIOKTOp aHTUTEJI0JI0p MeHeH 6aliaHblla
aJjaT, aJl 3MU aHTHUTeJ0JIOp TaaHblOaraH 6auika 6eJ0KTop
XyyJayn KeTeT. KbI3bIKKaH 6€JIOKTOP aHIaH KUHHUH aHbI
AHTHTEJIO MEHEH TYTalUThIPraH 6e/J0KTYK
6ailaHBILITap/Abl JeHATYPaLMAI00 K0JIy MEHEH G6JIYHYI
aJIBIHBIIBI MYMKYH. Bys1 npouiecc uMMyHoadpGUHANK
Ta3aJ100 Jell aTajaar.

2Kair okyMy1Tyy aHbl KbI3bIKTBIPraH 6eJI0KTOPAY
YIIYH/Iai 3K0J1 MEHEH Ta3aJI00T0 apakKeT KbuiraH. besryHymn
AJIbIHTaH 9PpUTMEHHU U3UWJiJereHe aiblH KypaMbIHAa Y4
TYpAYY 6esiok 6ap. By 6e/10KTOp aHTUTEI0J10pro Kakpa
Ayyuiap 60JroH/0, 6eJIOKTOpAyH 6Upeecy raHa
aHTHTeJ0/0pro 6aitanrad. TeMeHKY OUAUDPYYI6PAYH
KaWChIHBICHI 6yJ1 6aHKO00JIOPAYH 3H BIKTBIMAIAYY
TYWYHAYPMecy 601y caHaaaT?

A) Besok K/IleTKaHbIH MYMH/IETH KU OalllKa 6eJI0KTOp
MeHeH OalJIaHbIIIKaH, aJlap Ta3aJ00 IpoleIypachl
y4ypyH/Ja 6aiaHbILITa GOJTOH.

B) KbI3bIKKaH 6eJI0K KJIeTKazAa Y4 TYpAYY ¢opmazaa 60J10T.
C) AaTHTeN0/I0p 6UPHU-OHMpPUHE OGal/IaHbIIIIATaH V4 6€JI0K
YUYH ©3Tre4eJIyKKe 33, aJlap/iblH OUPH KbI3bIKKaH OeJI0K
60J1yn caHaJaT.

D) BesiyHyn aJyy MpoOIeccy KbI3bIKThIPTraH OEJI0OKTYH
GeJIYHYIITYHE cebell 60JITOH.

TomeHky maaavimam 13-15-cypoosopzo muewenyy:

JHKHBIH 6up 66JyTy CEKBEHUPJIEHTEH KaHa aHbIH
11a6JI0H TU3Meru TOMOHKYJIOP/I6H TypaT:

5" AGC TTA TAC TCG TGG GGA CAT 3’

13) (2 6ann) byn JHK ¢dparmenTu yayH Tyypa mRNA
BIPAATTYYJIYTYH KOPCOTYHYS3.



14-) (2 6a1) Mcnosib3yst mpUBEEHHYIO HIKE TabJIu1Ly,

onpezeuTe N0CJe0BaTebHOCTb aMUHOKHUCIOT,
yKa3aHHY0 B IpuBe/ieHHOoH Bhiile 1enu JHK.
byksa 2 Tamra

u c

Uuu ucu UAU UGU U

Y tnerEEiee Sor UAc}Tyr uc;c:}cys C
UUA}Leu UCA UAA Stop|UGA Stop| A

UUG UCG UAG Stop|UGG Trp |G

<l lcuu ccu CAU}HiS cGU U
Elelcuc |, o, ccc |y, [cAC CGC |, | €
1% cua CCA }Gln CGA [9 | A
Fl cuc CCG CAG CGG G
2 |Auu ACU AAU AGU U
38 AUC}IIe Acc | AAC}Asn Acsc}Ser c
K AUA ACA AAA} lys |AGA }Arg A
AUG~ Met | ACG AAG AGG G

GUU GCU GAU}Asp GGU u
alcuc . |ecc |, [eAc GGC [, [C
GUA GCA }Glu GGA [©Y | A
GUG GCG GAG GGG G

15) (2 6a1) M3Xoa51 U3 aMUHOKHCJIOTHOH LEMY,

BIWEL ¢ BEMAQ

l'[OJ'Iy‘-ICHHOfI BaMH M3 IPOLIJIOTO 3a/JaHU4, OIIpeieJINTE K

KaKo# MoJieKyJie 3Ta nocjaenoBatesibHOCT HE MOXKET

NpUHaAIeXaTh? (2 6aswn)
A) ®epMmeHT pacuienieHus: 6eJKOB
B) Jlerkas yenb UMMYHOTIJIO0YJIMHA
C) MoTopHBIH 6€/IOK TUTOTIa3Mbl
D) Besiok pru60COMBI
E) Anbda-cniupasib UHTErPaJbHOTO OeJika

14-) (2 6a/11) TeMeHKY TabaMIA[AH NalAa/IaHbII,

oropyaarsl JHK TuikecuH e 6epu/reH aMMHOKHUCI0TA

BIPAATTYY/YTYH aHbIKTAHbI3.

byksa 2 Tamra

c G
uuu UCuU UAU UGU U

. uuc} Fheliee | Ui 1o e 1o e
UUA}Leu UCA UAA Stop/UGA Stop| A

UUG UCG UAG Stop|UGG Trp | G

<l |cuu) ccu) CAU}HiS CGU U
cicuc | . lcccly [cAc CGC |, [ €
512 cua CCA }Gm CGA [V [ A
~F | cuG ) CCG CAG CGG G
g |Auu) ACU) AAU AGU U
2/ o | AUC tile |ACC | C}As” AGC}Ser c
RS AUA | ACA AAA}LyS AGA }Arg A
AUG~ Met | ACG AAG AGG G
GUU GCU) GAU}Asp GGU U

o GUC Ly | 6CC La [GAC 66C Loy [C
GUA GCA }Glu GGA [®Y [ A

GUG | GCG GAG GGG G

15) (2 6an1) AKBIPKBI TanuIbIpMa/iaH ajaraH

AMHWHOKHUCJIOTA YbIH>KbIPbIHA TaAHBIII, 6yJ'I THU3MEKTHUH

Kalcbl MoJleKyJ1ara TaaHzAblK BOJIBOUT?

A) BesloKTy axkblpaTyy4dy GepMeHT
B) UMMyHOT/106yTMHAMH K€HUJT YbIHKbIPYachl
C) uTomnsa3aMasbIK KbIMMBLIIATKbIY 6€JI0K

D) Pu6ocoma 6es1ok
E) UHTerpanapik 6e0KTYH anbda Ciupasbl

BINEL ¢ BONAQ



2. BU0JIOTUA PACTEHUH

16) (1 6an1) Pusodops! (Rhizophores) — aTo
0e3JIMCTHBIE OTPOCTKH, KOTOPble BOSHUKAIOT U3 CTEGJIA U
pacTyT BHU3, 06pa3ysi KOPHU Ha ero KOHYUKE, KOIZa OH
JIOCTUTAET MOYBbL. PU30d0OpHI IMPOKO U3BECTHBI KaK
BO3/ylLlIHble KOPHHU.

YdeHble U3MEPUJIH JIJIMHY U BbICOTY pU30($OpoB
MaHrposoro pactenus (Rhizophora mangle, puc. A). Onu
TaKXe CZies1a/iy onepevyHble cpe3bl pu30dopoB U
HabJ110/1a/Iv 32 UX aHATOMHUYECKMMU XapaKTepUCTHUKaMHU.
[TonepeuHble cpe3bl pru30dop 6BLIK KaacCUuPULIIMPOBAHBI
10 MOPsA/IKaM B COOTBETCTBUHU C KOJUYECTBOM AT,
OTXOJSALIMX OT I'JIABHOTO CTe6J1s1. Pe3yibTaThl HOKa3aHbl
Ha puc. B u puc. C.

Ocw pacrenns
s T ~200
przodop 1 nopaixa Ps &
2
. z
g T 16 &
£ ’\pumduop 2 nopajka 'Y a
g puw-imp 3 nopasaxa . 7
z “, puzodop 4 nopsixa 2
Z \ ‘, 3
E | \ B
3 1\ \ prsoop 5 B F [os8
= | \ |\ \ nopaaka B
|
----------- ‘---1---‘---n---'lux(_m 04 +——T—T—T—T04
) q 1 2 3 4 5
anna puszodop | nopajaka NOPRJIOK pirzodop
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PACCTOKINNE OF OCHOBNONO CTRONA  TIOPAAOK parsodop

Puc: Puzogopet pacmenuii Rhizophora mangle.

e A:Vi3aMepeHUe BBICOTHI U JJINHBI pu3odopa.

e B:l3MeHeHUe BBICOTHI (IIyCTOM KBaJpaT) U
MPOTOPLMH AJUHA/BbICOTA (TOJTHBINA KPYT) B ATH
HOCJIeJOBAaTebHBIX NOPSAAKax pUu30$OpoB.

e C: OTHOCHTEJIbHBIE NPONOPLIUH KOPHI (BK/IIOYAsI
A3PEeHXUMY), KCUJIEeMBI U CEPJLEBUHBI 10 IJIUHE
OT/ieJIbHBIX pr30$OpOB MepBoro nopsiaka (ciesa)
Uy OCHOBaHHUS pU30¢$OPOB NOC/Ie0BATENbHBIX
Mopsi/IKOB (crpaga).

2. 0CYMAYKTOPAYH BUOJIOT'NACHI

16) (1 6an1) Pusodopiop — cabarblHaH YbITbII, blAJbINA
Kapai ecyyuy, Tonypakka *eTKeH/e aHbIH YYyH/1a TaMbIp
TY3YY4Y a0bIpaKchi3 6yTakTap. Pusodpopsiop kebyHue
a6a TaMbIpJiapbl KaTapbl OEJITUIYY.

OxyMy1lITyyJIap MaHrp pu3odopackiHbIH y3yHAYTYH XKaHa
6uknKkTUruH yeHelikeH (Rhizophora mangle, A Figure).
OmoH/0¥ /1€ pru30dOPJIOPAYH TYYpPaChblHAH KECUJIHULINH
’Kacall, aJlJapAblH aHaTOMUSJIBIK 63reU6JYKTOPYH
6alikauikaH. PusodopsiopayH KecUIUILITEPU HETU3TH
cabaKTaH YbIKKaH jKaaJlap/iblH CaHbIHA Xapalla
KaTapJiapra 6eayHAay. HaTelikanap Bxana C
CYPOTTOPYH/I® KOPCOTYJIrOH

Ocs pacrenns
I n 20 T 20 @
E isodop | noprika
\p bop 1 nop e ° £
2 \ <+ 4L x
\ 2 y -
o \ 5 164 71 16 &
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= \ '\ 5 1 N 1 H
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OUBIL TRaMM (%)

In

Puc: Rhizophora mangle ecymdyeyHyH pusogﬁopacu.

e A:PusodopayH GUAUKTUTHH )KaHa Y3YHAYTYH
6JIY66T6HY.

e B:PusodopsopayH Gel bIpaaTTyy TapTUOUH/IE
OUMUMKTUKTUH (601 KBaZpaT) KaHa
Y3YHAYK/OUUUKTUK KaThIIIBIHBIH (TOJYK
Terepek) e3repyuy.

e (C: KabGbIKTBhIH (aHBIH UYMH/Ie a9PEHXUMaHbIH),
KCHJIEMaHbIH XKaHa 636KTYH CaJIbILIThIpMAIyy
HPONOPUUIAPHI XKeKe GUPUHYH TapTUIITErH
pr30bOPIOPAYH Y3YHAYTY 60I0HYA (COJIJ0) XKaHa
yAaasau pu3odopaopayH e3ery 60roHYa
kopcoTyayiy (oHJ0).



Kakoe 13 cieayomux yTBepKaeHui BepHO?

A) BricoTa pusodopa v COOTHOLIEHUE JIMHBI U BBICOTHI
pusodopa yMeHbIIAETCS C POCTOM NOpsifiKa pusodopa.

B) B pusodopax nepBoro nopsijika J{0Jsi KCUJeMbl B
NoNepeyHOM CeYeHUH OOJIbLIE, KOTZA HAXOAUTCS BJIMKE K
[JIAaBHOMY CT€G6JI10, U TIOCTENEHHO YMEHbILAETCs 10 Mepe
TOr0, KaK pu30¢op NpUGIMKAETCS K 3eEMIIE.

C) IIpu usmMeHeHunu nopsiaka pusodopa c 1 Ha 5 019 KOpPbI
Y cep/iLlleBUHbI YyMeHbIIAETCs, a [{0J151 KCUJIeMbl
yBeJUYUBAETCS.

D) lopaepxkuBatoiias GyHKLMSA, BEPOSTHO, YCUJIMBAETCS B
pu3zodopax nepBoro NopsAKa, C MEHbIIUM COOTHOILIEHUEM
JUIMHBI ¥ BBICOTBI U HAUMeHbIlleH [10/1ell KCUJIeMBbl.

17) (1 6anu1) PaccMoTpuTe pUBeileHHBIN HUXKE PUCYHOK
A runoTtesbl ABC:

Jlenecto Thrunuka
Yawenucruk k (Pe) (S Tlectuk

Se) [ ] (Ca)
NS c

Ecsin apabuioncuc AUKoro TUNIa TpaHchopMHUpPOBaTh
XMMEPHBIM reHOM, COCTOSIIIIMM M3 IPOMOTOpA KJlacca A,
CJINTOTO C KOAMPYIOIIeH Ioc/IeloBaTeIbHOCTBIO KJlacca B,
TO KaKoe U3 CJIeAYIOLINX PACIOoJIOKeHNH (BHYTpeHHee K
BHEUIHEMY) Oy/ieT Ipe/cKa3aHo?

A) Ca, St, St, St.

B) Ca, St, Se, Se.

C) Ca, St, Se, Pe.

D) Ca, St, Pe, Se.

E) Ca, St, St, Ca.

18) (2 6an1) Yro us nepeurcieHHoro Hke HE
OTHOCHTCS K >KU3HEHHOMY IJUKJIy 0JIOCEMEHHbIX?
Bri6epuTe Bce, 4TO IPUMEHUMO.

A) OBy/iMpoBaBIlIas LIMIIKOBAs Yellysl UMeeT JiBe
ANLEKJIeTKY, KaXK/1asi U3 KOTOPBIX COJEPKUT
MeracrnopaHrui.

B) Meracnopa pa3ByUBaeTcsl B XKEHCKUH raMeToUT,
coJilepKalliui 1Ba UJIM TPU apXeroHus, KaxaAbld U3
KOTOPBIX 06pa3yeT IHLeKJIETKY.

C) 3apojplil AUNIOKJEH, @ 060J104Ka CEMEHHU U TKaHU
rameToduTa (3anackl MUIIKU) HOCJIE ONJI0L0TBOPEHUS
ranJIouHbl.

D) [loka pa3BuBaeTcs NbLIbLEBas TPyOKa, MEracOPOLUT
npeTepreBaeT MeH03, B pe3yJIbTaTe KOTOPOro AeJUTCs Ha
OJIHYy WJIY JiBe Meracnopbl. OfiHa U3 HUX BbDKUBAET B BUJIE
Meracropabl.

TeMmeH1e allThIraHJAPABIH KA CBIHBICHI TYypa?

A) PuzodopayH GUHUKTUTY )KaHa aHbIH Y3yHAYTY MEHEH
OGUUMKTUTMHUH KaTblllbl pU30QOPIyH TAPTUOU 6CKOH
CalblH a3asT.

B) Bupunuu TapTunTeru pu3odopaopao KCuaeMaHbIH
TyypacblHaH KECUJIUIIUHAETH VYUY HErU3TH cabaKkKa
»KaKbIH/araHJa Ke6ypeek 60J10T kaHa pu30odop xKepre
»KaKblH/JlaraH/ia aKbIpbIH/aIl a3asT.

C) PusodopayH TapTu6bu 11eH S5ke yelUH 63reprex/e,
KaObIK MeHeH 636KTYH YJIYIIY a3asiT, ajl 9MU KCUJIeMaHbIH
YY1y KeGeneT.

D) Konnoody GyHKIMSA, KbISI3bl, GUPUHYM Japaxkajarbl
pr30dOPI0P/0 KAKIIBbIPTHIITaH, aHbIH Y3YHAYTY MEHeH
OUUMKTUTY a3bIpaakK >kaHa KCUJIeMaHbIH 3H, a3 yJyl1y 6ap.

17) (1 6anur) ABC runoTe3achl Y4YH TOMOHKY CYPOTTY
Kapal KepyHys3:
,I/M//////m”m..

ATanbik

Kenekye
Yeiyekue k (Pe) (St) SHenuK

Se) [  1(Ca
N % C

JKanaiibel TunTern Apabuaorncuc B KiacChIHBIH KOA00
BIPAATTYYJ/IYTYHA KOLIYJITaH A KJIacChIHBIH TPOMOTOPYHAH
TypraH XMMepHUKaJbIK F'eH MeHeH TpaHCchopMalUsIaHCa,
TOMOHJOTY TY3YYLIITOPAYH KaUChIHBICHI (MMTEH ThIIIKDI )
60JDKOJOHOT?

A) Ca, St, St, St.

B) Ca, St, Se, Se.

C) Ca, St, Se, Pe.

D) Ca, St, Pe, Se.

E) Ca, St, St, Ca.

18) (2 6an1) TeMEHKYNBP/YH KAl ChIHBICHI XKblIIAHAY
YPYKTYYJIap ’Kallloo LUKJIMHE THEIIeCH XKOK?
TuewenyysepayH 6aapblH TaHAAHbBI3.

A) OByJIsIUsiIaHTaH KOHYC KabbITbIH/IA KU XKYMYPTKa 6ap,
aJlapZibIH ap OGUPUH/IEe MeraclopaHruii 6ap.

B) Meracnopa 9KH e Y4 apXeroHUsIaH TypraH ypraadbl
raMeToQUTKe aliJIaHAT, aJlapAbIH ap GUPHU XKYMypPTKa
KJIETKAChIH A2 KbLIAT.

C) Ty#y/AAyK AUILUIOUAAYY, YPYKTAaHABIPYYAaH KUHUH YPYK
Ka6bIThHI 2KaHa raMeTOQUT TKaHAAPBI (a3bIK-TY/IYK
KaMIaJaphl) raryionayy 60J10T.

D) YaHuYa TYTYTY 6HYTYII )KaTKaH y4yp/Jja MEracoponuT
Mel03ro ayyumap 60Jiyn, 6Up XKe 3KU Meracrnopara
GesIyHeT. Ajlap/ibIH GUPU Meracrnopa KaTapbl CAKTaJIbIIl
KaJIraH.



19) (1 6anu1) PaccMoTpuTe KOPHEBYIO YacTb pacTeHus. B
KaKOM MeCTe BOCIIPUHUMAEeTCs IpaBUTaLusA?

-
5
3
1

A1

B) 2

0)3

D) 4

E)5

20) (1 6an1) "O6peska” uau "KosibLieBast o6pe3ka Kopbl”
— 3TO NpOoLEecC yAaJleHUs BHEIIHUX TKaHel BOKPYT BETBU
WJIM CTBOJIA JIpeBeCHOro pacteHus. O6pe3ka MOXeT GbITh
MOBEPXHOCTHOM (T.€. yAaIsIeTCs TOJIbKO Kopa) UJIH
rJiy6oKoH (T.e. yassieTcss Kopa BMecTe ¢ KCuJieMo). YTo
W3 HIDKEINepEevrCIeHHOT0 IPOU30H/IET, ECJIU
BUHOTPAZIOHOCHAsI BeTBb pacTeHHUs 6y/eT o6pe3aHa?

A) Ecnu 06peska Her/iy60Kasi, OHa He OKaXKeT HUKaKoro
BJIMSIHUS HA paCTEHHE.

B) Ecim o6peska riy6okasi, INCThs HA BETKE CTAHYT
BSIJIBIMY, TaK KaK TPaHCIUPALHsI MPEKPATUTCSL.

C) Ecnu o6peska riy6okas, pacTeHHe OTHOHET.

D) Ecsiu 06pe3ka Hersy6oKasi, 104l Ha BETKE 6yAyT
care.

2 1) (3 6an1) MHOTHME IIBETBI, KOTOPBIE KAXKyTCS
4eJI0BEYEeCKOMY IJ1a3y OAHOPOAHBIMU 110 [IBETY, IPU
IPOCMOTDE MOJ, YbTPadHUOJETOBBIM CBETOM
JIEMOHCTPUPYIOT TEMHbBIE U CBETJIbIE Y30pbl. OGBIYHO
TeMHasi 06J1aCTh UK "A6JI09K0" 06J1aCTh SABJISAETCS
IIeHTPOM I[BeTKa. boJiee Toro, aTH TeMHbIe 06s1acTU
GoJibllle Y LIBETOB, PACTYLIUX B PETHMOHAX, PACTIOJI0KEHHBIX
GJIMKe K 3KBATOPY.

I[IprBeieHO HECKOJIBKO YTBEPXKAEHUH 06 aJalTHBHOM
3HAYEHHUH 3TOT0 MPU3HAKA ¥ TaKUX [[BeTOB. OTMEThTe
YTBEPXKAEeHHs BepHbIe UM JIOXKHBIE, TI0CTABUB raj0uKu
(V/) B COOTBETCTBYIOLUX KJIETKAX.

A) BoJsiee TeMHBIe YYaCTKH LIBETKA MOTJIOLIAIOT

yAbTpadHo/IeTOBOE U3/yYeHNE U UTPAIOT 3aL[UTHYIO POJIb.

B) MHoOTHEe HaceKOMbIe-OIbIIUTEH XOPOIIIO BUAST B
yJAbTpadU0JIETOBOM 06J1aCTH CBETA, TO3TOMY TEMHasi
06J1aCTb TIOMOTAET MPUBJIeYb ONBUIUTE/IEH, TEHCTBYS KaK
HEKTapOIPOBO/IHUK.

C) Bosbias miomas o6actu " 16J104K0" Y IIBETKOB,
pacTyiux B6JM3M 3KBATOPa, KOMIIEHCUPYET MEHBIIYIO
YaCTOTY ONbLISIOIUX HACEKOMbIX B6JIM3HU 9KBATOPA.

D) Yem GoJiblile mI0mab TEMHBIX 06J1aCTEH, TEM MEHEE
TOYHBIM SIBJISIETCSI CUTHAJI KaK HEKTapOyKa3aTeJb.

19) (1 6an1) OCYMAYKTYH TaMbIPbIH Kapaln KepyHy3.
'paBuTanus Kaiaa KabblilaHAT?

B
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B) 2
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20) (1 6an1) «ByTOON» e «KabbIK IAKEKYECU» - KbITay
6CYM/IYTYHYH GYTarbIHbIH XK€ COHTOTYHYH aiJlaHaChIH/arbl
CBIPTKBI KbIPTHILITAP/bI JIbII caslyy npoueccH. ByToo
TalbI3 (6.2. KAObITbI FaHA AJIBIHBII CaJIbIHAT) JKe TepeH, (6.a.
KabObIK KcHJieMa MeHEeH GUpPre aJbIHbIII CalbIHAT) 60JIyLIY
MYMKYH. OCYMAYKTYH *KY3YM 6epyydy 6yTarb! KabbIK
I[aKeK4e KbLJIbII OyTaca, TOMOHAOTYJIOPAYH KalChIHbBICHI
60J10T?

A) ByToo TaiibI3 60s1C0, BCYMAYKKS 34 TaacCUpU GOJIGOUT.
B) ByToo TepeH 60Ji1co, TpaHCOUpPaALUs TOKTOTOH CalbIH
OyTaKTarbl )KaJObIPAKTap COITYH/ANT.

C) ByTtoo TepeH 60J1CO, BCYMAYK 6JIOT.

D) ByToo TaibI3 601C0, 6yTaKTarbl MeMeJIep TaTTyypaak
60J10T.

2 1) (3 6a11) AjaM/IbIH K63YH6e GUpPZEd TYCTO KOPYHI6H
KOITOreH IyJ/iep yIAbTPa KbI3ThLIT KOK HYP/AYH acThIH/Ia
KaparaH/ia KapaHrbl }KaHa aybIK TYcTe 60J10T. KeGyHue
KapaHTbl aiiMakK ke "6yKasblK" akMak I'yJAyH 60p6opy
60J1yn caHaJaT. MbIH/IAH ThIILIKAPhl, 6yJ1 KApaHTbl
aliMaKTap 3KBaTOPro KaKblH alMaKTap/ja 6CKeH T'y/11ep
YOHYypaak.

MbIHal TYCTOpAery 6yJ1 ©3reueyKTy aJalTalUsI004y
MaaHUCH XXOHYH/Ie 6Up Hede GUIIIUPYY/Iep OepuJIreH.
Tuemenyy kytydanapzbl 6earuiee MeHeH (V')
OUJIAUPYY/IEPAY Tyypa e jKasIraH Jen GeruJeHus.

A) T'yaayH kapa 66eJyKTepy yJIbTpa KbI3ThLIT KOK
HypJIapZibl CHHUPHII, KOProo4dy POJIAY OHHOMT.

B) KenTereH KypT-KyMypcKaJapibl YaHJATKbIUTAP
»KapBIKThIH YJIbTPA KbI3ThIIT KOK Y6JKOMYH KaKIIIbI
KOpYUIOT, OLIOHYKTaH KapaHTrbl allMaK HEKTap
6arbITTOOCY KaTaphl YaHAATKbIUTAP/bl TAPTAT.

C) 3KBaTOPro *KaKbIH 6CKOH T'YJIJ0P/YH YOHYpaaK KepH
3KBaTOPTO KaKbIH KyPT-KYMypCKalap/iblH YaHJaIyyHYH
TOMOHKY JKbIIITHITbIH KOMIIEHCALUSJIANT.

D) KapaHrbl aliMaKTap/ibIH asHThI KaHYaJIbIK Y0H, 60JICO,
IUpe UHIUKATOPY KaTapbl CUTHAJI OIIOHYOJIYK TaK 3MeC.



IIpouumae npugedeHHy10 HUCE UHHopmayuio,
omeembvme Ha 60onpockel 22-26.

HUccienoBaTesib noJiBepras 06pasijbl Tpex pas3jndHbIX
THUIIOB PacTeHUM BO3AENCTBUIO CBETA JIECATH Pa3JIUUHbIX
WHTEHCHUBHOCTEHN (OT MOJIHON TEeMHOTBHI 10 IPSIMOT0
COJIHEYHOTO CBeTa) B TeUeHHE HECKOJIbKUX JHel. PacTeHus
HaxXxOJWJIUCh Ha Bo3Jyxe Npu TeMnepaType 30°C u npu
XOpolIeM IOJIUBeE.

XapaKTeprCTUKA UCIBITYeMbIX TUIIOB PacTeHUM:

e Pacrtenud tuna Cs, ajlalTUPOBaHHBIE K POCTY NIpU
NPSIMOM COJIHEYHOM CBeTe («COJTHeYHble
pacTeHUs»);

e Pacrtenud tuna Cs, KOTOpble MOTYT PacTH TOJIBKO B
yCJIOBUSIX HU3KOW OCBELLeHHOCTH («TeHeBble
pacTeHus»);

e Pacrtenus tuna Cs, KOTOpBIE OJ0OHO
60JIbIIMHCTBY C4-pacTeHUMH alan THPOBAHBI K
pOCTy INpU NPAMOM COJTHEYHOM CBETE.

3aTeM ucc/iefiloBaTe b IPOBeJ U3MepeHUs YPOBHA
doTocuHTE3a B INCThAX PACTEHUN KaXK/I0Tr0 THUIIA
(0603HauyMB ux 6ykBaMu A, B 1 C) 1 noctpoun rpadpuku
JUIST KQXKJ,0T0 U3 HUX.

_a—— % ——_ gp

YpoBeHb (POTOCUHTE3A
(oTHOCUTENBHbIE €ANHNLbI)

0 20

40 60 80 100

VHTEHCMBHOCTL cBeTa (% OT NPSIMOro COTHEYHOrO)

IIpumeuarue: Bo ecex gonpocax 0603Hay4eHusi pacmeHuli A, B
uau C coomeemcmayom KpueblM HA 2paduke.

22) (1.5 6ann) Kakomy Tuny pacTeHHUH COOTBETCTBYET
KaxApli u3 rpapukoB — A, B u C? HyxkHy1o GYKBY BHecHTe
B rpady OTBETOB B TabJIHIIE.

23) (2 6an1a) Kakoii us rpadukos (A, B um C)
COOTBETCTBYET CJIEAYIOLINM THIIAM PACTeHUH?

TeMeHKY MaaabiMammul OKy2aHAaH KUutiuH 22-26-
Cyp00./10p20 o0 6epuHus.

Waunpeeuy y4 TYPAYY 6CYMAYKTOPAYH Y/ATYI6PYH GUD
Heye KYH 6010 OH TYPZYY KapblK HHTEHCUBJYYYTYHO
(Tonyk KapaHTbIBIKTaH TUKe KYH HypyHa YeliuH) Ayyuap
KbLITaH. OcymaykTep 30°C TemnepaTypajarsl abajia
KapMaJiblll, ’KaKIIblJIall CyrapbLI/bl.

CpIHa/ITaH 6CYM/YK TYPJIOPYHYH MYHO3/16M6OJIepY:

e KyHAyH TY3 HypyHa biHrai/aikaH C3 THOUHEr:
6CYMJIYKTOP («KYH 6CYMAYKTOPY»);

e  A3’KapbIKTyy WIapTTa raHa ece ajrat Ci
TUOUH/IETH 6CYMAYKTOD («K6J16Ke

6CYMIYKTOPY»);

e (4 TUOUHJIETU 6CYMAYKTOP 60J1CO KOmuyaykK Ca
BCYMAYKTOPY ChIIKTYY 3Jie, TY3 (THKe) KYH
HYPYHYH acTbIH/a 6CYYT'e bIHral/IallKaH.

AHJ1aH COH U3UJIeeYY 6CYMAYKTYH ap 6up TypyHYH (A, B
»kaHa C ien 6e/ITMJIeHTeH ) )Ka16blpaKTapbIHAATbI
$OTOCUHTE3UH AEHD3JIUH 0J146ll, ap 6UPUHUH rpadpuruy

TY3AY.

_-a—— % —_— gp

DOTOCHMHTE3ANH AHT2AM
(caapIITEIpMaAyy OUpANKTED)

0 20 40 60 80 100

JKapbIKTBIH MHTEHCUBAYYAYTY
(TiKe (TY3) KYH HypYHYH %)
Ickepmyy: bapdvik cypoosiopdo A, B sce C ecymdykmepyHyH
beszunepu epagukmezu ulipu cbi3blKmapza myypa kejem.

22) (1,5 6an) A, B xxaHa C rpaduKTEpUHUH ap GUPUHE
6CYMAYKTYH KalChl TYpy Tyypa Keset? Ta6/iuaarsl Xoor
rpacdacblHa KEPEeKTYY TaMIaHbl a3bIHbI3.

23) (2 6ann) 'padpukTepauH kalcbIHbICH (A, B ke C)
TOMOHKY 6CYMAYK TYPJIOPYH6 Tyypa KeJieT?



24-) (1 6as11) Kpusas C Ha rpaduKe MOKa3bIBa€eT, YTO
ypoBeHb GOTOCUHTE3A Y 3TUX PACTEHUH OHKAETCS IPU
BO3PAaCTaHUU UHTEHCUBHOCTH NPSIMOT0 COJTHEYHOTO CBETa
¢ 60 1o 100 %. ITouemy?

A) B pacTeHusx HeJOCTaTOYHO XJ10podusia a

B) PacTeHue He 3aKpbIBaeT YCThULA IPU HEJOCTATKE BObI
U, CJIe[JOBATENbHO, 06€3BOXKUBAETCS M0/ IPKUM CBETOM

B) KosinuectBo PyBucKo HefjocTaTOYHO /151 TOTO, 4YTOGbI
HCI0JIb30BATh APKUH CBET, U IT0C/IeAylolllee HaKOIlJIeHHe
CBOOO/IHBIX PA/IUKaAJIOB KUCI0POAa MPHUBOJUT K
MOBpEeX/JeHUI0 MeMOpaH

') XnioponsiacTel pacTeHUs IepeMelalTcs K nepudpepun
KJIETOK JIMCTA, JleJ1asi IUCThsl TPO3PaYHbIMHU U
Hecnoco6HbIMU NOIJIOIATE CBeT A4 GOTOCUHTe3a

25) (1.5 6ana) [poxonu 661 GOTOCUHTES
3HAYUTEJbHO BBICTPEE, eCIM Obl TUCTbS TPEX pacTEHUH,
HaxoAAIIMUXCS IPU ocBeleHHOCTH B 60 % oT
MaKCHUMaJIbHOTO YPOBHs COJTHEYHOI'O CBETA, MOJIYYaIH
JoMOJIHUTEebHOE ocBelneHue (D) niau 6osiblie
yriaekucsoro rasa (C)?

26) (1 6as1) ©oToabIXxaHUE HAGJIIOIAETCS B
XJIOPOILJIACTaX pacTeHUs, ecv KoHneHTpauus 02
3HAYUTEJIbHO MpeBblilaeT KoHIeHTpanuo CO;. B aTom
cay4dae O BkitoyaeTtcs: BMecTo CO; B quka KasnbBuHa
nocpeactBoM pepmeHTa PybucKo. Cy6etpaTom asist
PybucKo, koTopbIit 06b19HO cBsi3bIBaeTcs ¢ COy, ABSETCA:
A) 3-docdoraunepart

B) I'munepo-1,3-audocdar

B) 3-docdoranuepoanbaerus

') Pubynoso-1,5-gudocdar

24-) (1 6an) 'padukTeru C uiipu ChI3BITBI KYH/AYH TY3
HYPYHYH UHTeHCcUuBAyyayry 60Tan 100%ra yeliuH 6CKeH/10
0yJ1 6CYMAYKTOPAYH GOTOCUHTE3UHHUH JI€HT33JIH
TOMOH/I6OM TYypraHbIH K6PCOTYI TypaT. IMHere?

A) OcymaykTep/ie XaI0podUILI a KETHULICU3

b) CyyHyH XeTHUILICU3AUTH GOy TypraHja eCyMAYK YT
KbUTYbIKYaJIAPbIH KallalT, leMeK KYH/YH aubIK (TY3)
»KapbITbIH/A Cyycal COOJNYHT

B) PybucKo esrueMy aublk (Ty3) *apbIKTbI KOJIJOHYYTa
»KeTUIICH3, aH/IaH KUWHUH 3PKUH KbIYKbIITEK
paZivKaaiapblHbIH TONTOJIYIY MeMOpaHalapblH
Oy3yJ1ylllyHa aJbll KeJeT

[') OcyMAYKTYH X/10pOn/IacTTaphl KaI06blpak
KJIeTKaJIapbIHbIH YETHHE XbLIbIII, )KajJ10blpaKTap/bl TYHYK
KbU/IbIN KOET aHa GOTOCUHTES YUYH KapbIKThl CUHUPE
anbai kajaaT

2 5) (1,5 6anu) KyH HypyHyH 60% MakcuMaayy 60JroH
Y4 8CYMAYKTYH aJObIpaKTapbl KollyMya xkapbik (D) ke
aHJiaH Kel KeMyp Kbl4Kbl1 rasbid (C) asnca, GoTocuHTE3
6up TOI blIAaMbIpaak 60s0T 6ese?

26) (1 6as1) Arepae 02 koHIeHTpaIuUsCckl CO;
KOHLIEHTPALUsICbIHAH KbIiJIa alllbIll KETCE, 6CYMAYK
XJIOpOIJIACTTapblHAA GOTO[eM anyy 6alKasaT. by
yuypaa, PybucKo ¢epmeHTH apkbL1yy KasbBHH IIUK/IMHE
COzubIH opayHa Oz kupeT. Ke6ynue CO2 MeHeH
6aianbikal PybucKo HyH cy6etpaThl 6omyn
3CeNTeeT:

A) 3-docdornmuepart

B) ['muuepo-1,3-nudocdar

B) 3-dbocdornunepanbaerug

) Pubynosa-1,5-gudocdar



3. BUOJIOI'A ZKUBOTHbIX

27) (2 6as11) 3penue renepupyetcs GpoTopeLenTopaMu B
cetyaTke. UHpOpMaLMs NOKUJAET IJ1a3 Yepes 3pUTeNbHbIN
HepB. 3pUTeJIbHBIN MY Th OT IJ1a3a K Kope Mo3ra
n306paxeH Ha fuarpaMmuMe. [loBpex/ieHUe BOJIOKHA
3pUTEJBHOI0 HEPBA MOXKET NPUBECTU K YACTUYHOM UK
MIOJIHOM NOoTepe 3peHHs B 3aBUCHMOCTH OT MeCTa
nopakeHus. [lopakeHHs B YeTbIpeX pa3HbIX MeCTax
0603HaueHbl YePHbIMU JUHUSMU. CONOCTaBbTE UX C
COOTBETCTBYIOIIUM JlepeKTOM 10151 3peHUs U 3all0JIHUTE
HOMED B COOTBETCTBYIOILEM I0Jie Ta6aULbL. [ledeKT moJis
3peHUs (UepHas 4acThb B Kpyre YKa3blBaeT Ha NOTePIO
3peHus)

28) (2.5 6as11) CocTaB pa3/IMYHBIX YaCTEH CUCTEMBI
KpOBOOOpalleHUs y YeJI0BeKa U300pakeH B BU/JIE
TUCTOrpaMM. YCTaHOBUTE COOTBETCTBYIOIYIO
4acTb/CTPYKTYPY AJisl KQXK/I0H YaCTH F’UCTOrPaMMBbl.
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3. )KAHBIBAPJIAP BUOJIOTUACHI

27) (2 6as1) Kepyy, Ke3/1yH TOpUOCyH/1arbl
doTopenenTopsiop TapabbiHaH naitga 6oJ0T. [aiia
00JITOH MaaslbIMaT KepYy HEPBJEPH apKbUIyy YbIraT.
JuarpaMmmMa/ia Ke3/16H M33HUH KaObIrblHA YeHUHKU KOPYY
KOJIy KopCOTYreH. ONTHKA/bIK HEPB XKUITYeCUHHUH
6y3yJy1ly >kaOblpKaraH >KepuHe kapalla KepyyHYH
»KapbIM-XapThbLJIaM 2Ke TOJIYK KOT0JIYLIYHA aJiblIl KeJHUIIH
MYMKYH. TepT 6allika >kep/ie »kabbIpKaraH »epJep Kapa
CBI3bIKTap MeHEeH KepCOeTY/reH. Anap/bl Kepyy
Ta/laaCbIHbIH THeLle/NYy KEMYUJINUTY MEHEH CaJlbIIIThIPHII,
TabJiMLara THellleJyy CaHzAbl TOATYpyHYy3. Kepyy
TaJlaacblHbIH Oy3yJIylLly (TerepeKTHH Kapa 6eJyry
KOpYYHYH HadapJialllblH OUJIAUPET)

28) (2.5 6an1) AgaM/IbIH KaH aitlaHyy CUCTEMaChIHbIH
ap KaHJjal 66JIYKTOPYHYH COCTaBbl THCTTpaMMa MeHeH
cypeTTeJreH. [UcTorpaMMaHbIH ap 6Up 66JIyTYHe

THell ey 66JIYKTY e CTPYKTYpaHbl GUPUKTPUHMUS.
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1. Bena
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3. Benyusa
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5. Kanunnsp



29) (4 6an)llnueBapeHHI0 CIOCOOCTBYIOT pepMeHThI U
TOPMOHBI, CEKpPETUPYEMbIe PA3JIUYHBIMU OTJEIaMHU
NHUIEeBAPUTENBbHOr0 TPaKTa. BeiGepuTe, U3
NpeACTaBJEeHHbBIX HA PUCYHKe 0603HAUYEHHbIX
pa3IMYHBIMU GYKBaMH OPraHbl, KOTOPbIE CEKPETHUPYIOT
cnepyrouye GepMeHThl U TOPMOHBIL:

1) AMusaza -

2) Jlunasa -

3) XUMOTPUIICUH —

4) UHCysuH -

5) X0JIeIUCTOKUHUH —

6) AMuHoOIenTHAA3a —

7) lFacTpuH -

8) Kap6okcunenrtrgasa -

30) (4 6asu1) B sircTe A/151 OTBETOB COMOCTABbTE
JIOKQJIM3ALUI0 TTPOIECCOB B HePPOHE, KOTOPBIE
COOTBETCTBYIOT JJaHHBIM HIKe!

Bo3MorkeH 60Jiblile OJTHOTO MPAaBUJILHOTO OTBETA Ha
KaXkJIbIH Ipoliecc.

CTPYKTYPA HEO®POHA:

1) [NoyeyHbIH KIyOOUYEK

2) [IpokcuMaJ/IbHBIN U3BUTOU KaHaJIEel]

3) [letns 'enne

4) luctanbHBINA U3BUTOU KaHaJIel]

5) luctanbHbli KaHaJel U cobupaTesibHas TpyOKa

[TPOLIECCHI:

A. ®unbTpanus }KUAKOCTH, KOTOpast U30TOHUYHA IJIa3Me
KpOBH

B. Pea6cop6uus Boabl, Na+, K +, r/1l0K03bl, aMUHOKHCJIOT,
Cl-, HCO3-, mouu

C. Pea6cop6uus Boapl, Na+, K +, Cl-

D. Pea6cop6uus Bogbl, Na+, Cl-

E. Pea6cop6uus Bogbl Na+, HCO3- u Mmouu

F. Cexpenus H+, K+

G. Cexkpenus H+, NH4-, Mouu, kpeaTHHUHA

H. Cekpenusa Mouyu

29) (4 6an1)TaMaKTbIH CHHUPYYCYHO TaMaK CUHUPYY
TPAKTBIHBIH ap KalCbl 66JIYKTOPYHOH O6JIYHYII UbIKKaH
bepMeHTTep xaHa FOPMOHAOP KeMOKTeeT. TOMOHKY
bepMeHTTep M )XaHa FTOPMOHAOPAY GeJIYI YblrapraH
CYpeTTe ap KaH/ai TaMrajap MeHeH GeJIruJIeHTeH
opraHJapAbl TaHaHbI3:

N

1) AMuJaza -

2) Jlunaza -

3) XUMOTPHIICHH —

4) UHcynuH -

5) XoJIenuCTOKUHUH —

6) AMUHONenTHIa3a —

7) lFacTtpuH -

8) Kapb6okcunenrugasa -

30) (4 6as1) XKoomn 6apakyacbIiH/Ia TOMOHKY
MaaJibIMaTTapra HepPoH/OTYy PO ECCTEPIUH
JIOKQJIM3aLUACHIH JaJ1 KeJITUP!

Ap 6up npolecc yu4yH GHUp/IeH allIbIK TYypa KOO0M G0JIyLIy
MYMKYH.

HE®POH/YH JIOKAJIN3AUUAJIAPLI:

1) Beiipek riomepy.ycy

2) [lpokcuMasbIK MAUITEH TYTYKYO

3) XeHJ1e [UKIH

4) lucTanblk UUUITEH TYTYK4O

5) lucTtanzblk TYTYK4e aHa 4oryJTyy4dy TYTYK

[TPOLLECCTEP:

A. KaH nyia3mMacbl MeHeH U30TOHUKAJIbIK CYIOKTYKTYH
YBINKaJIOOHCY (GUIbTPALUSCHI)

B. CyynyH, Na+, K+, riiroko3a, amuHokucioTanap, Cl-,
HCO3- 2xaHa 3aapaHbIH Kailpa aMUJIYYCY
(peabcopbuusch)

C. CyynyH, Na+, K+, Cl- peabcop6uusicbl

D. CyynyH, Na+, Cl- peabcopbuusichl

E. CyynyH, Na+, HCO3- >xaHa 3aapaHbIH peabcopOuusChl
F. H+, K+ cekpenusicel

G. H+, NH4-, 3aapa, KpeaTUHUH/IUH CEKPeLUChI

H. 3aapaHbiH 66Jyn YbIrapyy



3 1) (16as1;1) KoHTpOJIb CEKpeLiiy TOPMOHOB 3 1) (1 6an1) Kankad 6e3MHUH TOPMOH/0PYHYH

LM TOBUHOM KeJie3bl IPOUCXOAUT 110 CXeME, CeKpeLusIChbl CypeTTe KepCOTYJIreH cxeMa 600HYa
“300pakeHHOH Ha pHUCyHKe. TUpPeoTPONUH PUTUIUHT Ke3eMeJieHeT. TupoTponuH-pennsgeeuy ropmoH (TPI)
ropmoH (TPT) Bbige/sieTcss TMIIOTa/1IaMyCOM, KOTOPbIN TMII0Ta/JaMycC TapabblHaH 66JIYHYI YbITAT, a1 TMI0GU3UH
CTUMYJIMPYET BbIPAOOTKY THPEOU/ICTUMYINPYIOILEro aJ/bIHKbI 66J1yTy TapabbiHaH KaskaH 6e3uH

ropmoHa (TCI') nepeaHeit foseit runodusa. 3atem TCT CTUMYAAAUITBIPYY4Yy ropMmoHayH (TCI) enaypyiiyH
CTUMYJIMPYET NPOX3BO/CTBO TOPMOHOB TUPOKCcHHA (T4) ctumyaganT. TCT aHZjaH KMHMH KaJIKaH 6e3uHze

u TpukoaTupoHuHa (T3) B IUTOBUAHOM XKeJe3e. Tupokcun (T4) xaHa TpukioaTuponuH (T3)

s o6pasoBanHus T4 u T3 wuToBUHOM XKeJe3e TOPMOH/IOPYHYH 6HAYPYIIYH CTUMYJIIAUT.

Heo0X0AuM HoJ, nocTynamuui ¢ nuuieil. T4 cogepx uTt KaJikaH 6e3unje T4 xxana T3 ropMoH0opy naiiga 6oyiy
yeTblpe aToMa Ho/a, B TO BpeMs Kak T3 cOAep>XUT TPHU. TaMMK-alll apKblIyy KeJreH HoAAy Tajan KbLiaT. T4Te

TepT, aJ aMu T3Te y4 Mo aTomy 6ap.
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BosesHb ['peiiBca — 3TO ayTOMMMYHHOe 3a60JiIeBaHUE, IPU
KOTOPOM OpraHU3M BbIpabaTbiBaeT TUPEOU -
CTUMYJIMPYIOIHe MMMYHOTIJIOOYJIUHBI, aKTUBU YOI 1 e
peuenTtopsl TCI' Ha MUTOBUIHOM KeJe3e. KakoBbl
BePOsITHbIE NOC/eACTBUSA 60s1e3HU ['peiiBca?

A) Cumxenue ypoBHsi TPT, noBeiienue ypoBus TCT,
MOBbILLIEHNW e YPOBHA T4 U noBbllIeHUe YPOBHSA T3

B) CHmxenue ypoBHs TPT, cHrxkenue ypoBHs TCT,
noBbllIeHHe ypoBHA T4 U noBbilleHHe YPOBHA T3

C) NoBelieHHbIN ypoBeHb TPI', MOHMKEHHbBIN YpOBEHb
TCT, nonm»eHHbIN ypoBeHb T4 1 NOHMKEHHbIN YpOBEHb
T3

D) loBriieHHbIN ypoBeHb TPT, NOBbILIEHHBIN YPOBEHD
TCT, noBbllIeHHbIA YpOBeHb T4 ¥ NOBBIIIEHHBIA YPOBEHD
T3

IIpouumae npugedeHHy10 HUMCe UHHopmayuio,
omeembme HA 80npocsl 32-35.

Ha ¢yHKLIMOHUpOBaHUE JIETKUX B UeJIOBEYECKOM
opraHu3Me BJMseT GU3NUecKasi akTUBHOCTb. [lo Mepe
yBeJIMUeHUsI THTEHCUBHOCTH aKTUBHOCTH OpPraHU3M
HCIIBIThIBAET MOBBILIEHHYIO IOTPEGHOCTD B pabOTe JIETKHUX.
Jlerkue pearupyoT Ha 3TO YBeJUYEHHUEM JIBYX
NapaMeTpOB: bIXaTeJbHOr0 06'beMa U CKOPOCTH
BEHTUJIALMU. |bIXaTeJbHBIA 06 beM — 3TO 00'bEM BO3/YXa,
KOTOPBIH B/BIXAIOT U BbIJBIXAIOT JIETKHE B COCTOSTHUH
nokos (T. e. 6€3 JONOJHUTENbHbIX YCUIUN JJ151
MaKCHMaJIbHOT'O BJl0Xa UJIH BbIZj0xa). CKOPOCTh
BEHTUJIILIMK — 3TO II0Ka3aTeJb TOr0, CKOJIbKO BJJOXOB
YyeJIOBEK JleslaeT B eAMHULY BpeMeHU. Huke npuBeseH
rpaduK, NOKa3bIBAIOLINHN JaHHbIE /IJIS CIIOPTCMEHA Ha
0eroBOU JJOPOXKKE.

[bixaTenbHblin
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CKopocTb 6erosoit AOPOXKHN
KM/wac

33) (1 6ann) [Ipu pa3IMYHON UHTEHCUBHOCTH
bH3MYecKoi Harpy3KH AbIXaTeJbHbIH 06'b€M U CKOPOCTh
BEHTHJISLINY YBEeJUYUBAIOTCS B pa3HOU cTeneHU. B kakom
U3 C/IeYIOIUX UHTEPBAJIOB JbIXaTeJbHbIA 06beM
YBEJIMYUBAETCs ObICTPEE, YeM CKOPOCTb BEHTUJISILIUU?

A) 6 xM/4ac - 9 kM/4ac

B) 8 km/4ac - 11 kM/4ac

C) 13 kM/4ac - 16 kM/4ac

D) 15 kM/4ac - 18 km/4ac

['peiiBc oopycy - 6yJ1 ayTOUMMYH/YK 00pY, MbIH/IA
OpraHu3M KaJikaH cbiMaJj 6e3zaeru TCI perienTop/opyH
aKTUBJELITUPYYYY UMMYHOT/I00YJIMH/AEPAU 6HAYPOT.
['peliBC 0OPYCYHYH KeceneTTepy KaHJal 601y1ly MyYMKYH?
A) TPT TemenaeiiT, TCI xkoropysaiit, T4 xoropynanT
»kaHa T3 xkoropysaiit

B) TPT temengeiit, TCT TeMeHAeuT, T4 :xK0rOpyaaraH
»kaHa T3 »koropyJiaran

C) TPT »koropynaiit, TCI TeMeHieiT, T4 TOMOHAOUT aHa
T3 TeMeHIOUT

D) TPT »koropy.aaiiT, TCI »xxoropysiaiit, T4 »koropyaiit
»kaHa T3 »koropy/ait

TemMoHKY Maa1bimMammesl 0Ky2aHdaH KutiuH 32-35-
Cyp00./10p20 3#coon 6epuHus.

AJlaM/IbIH OpraHM3MHUH/IETH 6TIKOHYH ULITELINHE
dU3UKaIbIK aKTUBAYYJIYK Taacup 3TeT. UIITHH
MHTEHCHUBJYYJYTY )KOTOpyJIaraH cCalblH, OpPraHU3M
OMKOeHYH ULITEIIMHUH MYKTaX/bITbI 2KOTOPYIaNT. ONKe
6yra 3Ky HapaMeTpAU KOTOpyJIaTyy MeHeH 0ol 6epeT:
JleM ajlyy KeJleMy XaHa eIIKeHYH >KeJJleTyy
(BeHTUMAALMSAHBIH) bUIIAMABITHL JleM anyy KesieMy — 6y,
ThIHY abaJi/ja 6NIKeHYH JIeM aJlyyCy JKaHa JIeM YbIrapyycy
(6.a. MakcUMaIAYy TYPAe KolIyMya Kyd-apakeT
»KyMILAJ6acTaH JeM/IUH aJbIHYYCY KaHa YbITYyCy).
BeHTUJIALUAHBIH bUIAAMABITHI — 6YJ1, alaM/bIH Oeruayy
y6aKbIT GUPAUTUH/E KaHYa JleM ajlaapbIHbIH KOPCOTKYYY.
TeMeHe 4ypKOO 0yHAarbl CHOPTYYHYH
MaaJibIMaTTapblH KOPCOTKOH rpaduk.

----- Nem anyy
80 Kenemy —2.8
4 —— BeHTMaauus - B 26
70 4 bngbmaeire L '

BEeHTUAAUMSAHBIH bl1AaMABITbI
(mem anyy/munnyra)
(Ave watr/dinv)
Awevexn Ahve waly

9 12 15 18
YypKOO AOPOKKACHIHBIH
bINANAMABIMbI (KM/caaT)

33) (1 6an1) ®u3mKaIbIK aKTUBAYY/IYKTYH ap KaHJan
WHTEHCUBJYYJIYTY MEHEH JIeM alyy KeJleMy »KaHa
BEHTWJIILUAHBIH bIIJAMABITHI ap KaHJal Japaxaa
KebeiieT. TeMeH/ery UHTepBaJap/bIH KalCbIHBICBIH/A
JleM aslyy KeJieMy BeHTUJISLUSAHBIH blIJJAaM/IbITbIHAH
bLIZAM 6COT?

A) 6 xM/caaT - 9 kM/caaT

B) 8 km/caaT - 11 kM/caaT

C) 13 kM/caaT - 16 kM/caaT

D) 15 kM/caat - 18 kM/caaT



34-) (1 6asn1) Ha 60/1b111MX BBICOTAX B BO3/yxe AJ1s
razoo6MeHa JOCTYIHO MeHbIlle KUCI0poa (KM3-3a
M3MeHeHUs JaBJieHus1). Eciii 6bl 3TOT SKCIEPUMEHT ObLI
MOBTOPEH Ha 60JIbIION BbICOTE (HanpyUMep, Ha BeEpLIMHE
ropbl), KaK Bbl 6bl 03KU/IAJIH, UTO Pe3yJIbTaThl OYAYT
OTJIMYATBCS, €CJIM OGbl CHOPTCMEH GeXaJl CO CKOPOCThIO 8
KM/4ac?

34-) (1 6an1) OTe OUHMKTUKTE ras aJMallyy Y4YH abaja
KbIUKBLITEK a3bIpaak 60/10T (6aChIM/bIH ©3repyLIYHe
6alIaHbILTYY). ATep/ie OYJ IKCIEPUMEHT OUNUKTUKTE
(Mucasbl, TOOHYH YOKYCYyH/Ia) KaliTajaHca, CHopTdy 8
KM/caaT bLIZJaM/IbIKTa YypKaca, HaThbliKa KaHjal4a
©3repMeK 3Jie?

JbixaTeqbHbIN 06beM |CKOPOCTb BEHTU/ISALIUU
A) |YBennuuThbcs YBenuuuTbcs
B) |YMeHbIIMTCA YMeHbLINTCA
C) |He usmenurcsa YMeHbLIUTCA
D) | YBennuuThCs He usmenurcs

JeM anyy keneMy BeHTUIALMSAHBIH bLIJBIM/bITbI
A) | ’oropynalt Koropynaiit
B) | TemeHaeUT TeMeHAOUT
C) |B3repbeiT TeMmeHJOUT
D) | *oropy./1aiiT O3repb6eiT

35) (1 6asu1) Kakoe U3 ciieayomux yTBepKIeHU
BepHO?

A) Ilpu ckopocTu 6eroBoit gopoxku 0 kM/4yac
JbIXaTeJbHbIA 00'beM NPUOGIMKaeTCs K 0 TUTPOB/BbIIOX.
B) Ec/iu1 6B 3TOT 3KCIIEPUMEHT MPOBOJMJICS HA MaJIEHbKOM
pebeHKe, a He Ha TPEHUPOBAHHOM CIIOPTCMEHE, TO U
JIbIXaTeJbHbIA 00'bEM, U CKOPOCTb BEHTHUJISILIUN OBbLIH ObI
3HAYUTEJNbHO HUXKE.

C) Y B3pocsioro yesioBeKa AbixaTeJbHbIN 06beM 0,15 1 1
4acTOTa BEHTUIALUM 40 JbIXaHUN B MUHYTY 00€ClequT
TaKy1o ke 3¢ PEeKTUBHYIO BEHTUIALHMIO, KaK U
JIbIXaTeJbHbIH 00 beM 0,6 J1 1 CKOPOCTb BEHTUJISAIUH 10
JAbIXaHUH B MUHYTY.

D) Eciu cKkopocTb 6eroBoH I0POXKKH NMPOJI0/HKAeT
YBEJIMYUBATHCS, TO JAbIXaTeJTbHbIH 06bEM B KOHEYHOM
WUTOTe JOCTUTHET MAaKCHUMaJIbHOTO 3HaYEHUs U 6OJIblIE He
OyZeT YBeJNINBATHCS.

36) (1 6anr) HelipoH A u HelipoH B — 3T0 f1Ba
NpeCHHANTUYeCKUX HeHPOHa, KOTOPBIE BIAUAIOT Ha
onpe/ieJieHHbIM MOCTCUHANTHYeCKUN HEHPOH. Eciu B A
MOCTYTAeT TOJbKO OJMH NnoTeHnuas aecteus ([1/1),aB B -
HU OJJHOTO, TOCTCUHANTUYECKUH TOTEHLAAJ
yBesinunBaetcs. Eciv A v B nonyyvaroT I1/] ofHOBpeMeHHO,
MOCTCUHANTUYECKHUH TOTEeHIMaJl yBeJIUYNBAETCs, HO Ha
MEeHBIIYIO BeJINYKHY, YeM KOTJla aKTHBEH TOJIbKO A.
YuuTbIBas 3Ty UHOPMaLHIO,

A) HeiipoH B fjo/nkeH okasbiBaTh BO36Y¥Aalolee
BO3/I€HICTBUE, 2 OJHOBPEMEHHOE Bo3/elcTBUe AU B
ABJIAE€TCA IPUMEPOM IPOCTPAHCTBEHHONW CyMMaLNH.

B) HeiipoH B gokeH oka3blBaTh TOPMO3sIee
BO3/I€fiCTBUE, 2 OJHOBPEMEHHOE Bo3/elcTBUe AU B
ABJII€TCA IPUMEPOM IPOCTPAHCTBEHHONW CyMMalLNH.

C) HeiipoH B gomkeH uMethb Bo30yxaatomiue 3pdeKTsl, a
oziHOBpeMeHHbIe 3¢ deKThl A U B ABIAIOTCA TpUMepoM
BpeMeHHOW CyMMalluu.

D) HeiipoH B omkeH nMeTb 3¢ PeKThl, KOTOPbIE SBJISIOTCS
TOPMO3HBIMH, a OAHOBpeMeHHbIe 3¢deKThl A U B
ABJIAIOTCA IPUMepP BpeEMEHHON CyMMalluH.

E) U3 npuBeseHHOM HHOPMALLUU 3TO HEBO3MOXKHO
ONpeseUTh.

35) (1 6a/1) TeMeH /16 A ThITAaHAAPABIH KalCHIHBICHI
Tyypa?

A) 0 xM/caaT 4ypKOO JOPOKKACBIH/AA JIeM aJlyyHYH KeJIeMy
0 siuTpre/aemM anyyra KaKbIHAAWT.

B) 3rep 6yJ1 sKCIIepUMEHT MalIbITYy/JaH 6TKOH CIIOPTYyTa
3MeC, JKall 6aJjiara »kacaJjiraH 60Jco, ieM aayy KeJieMy /13,
BEHTWJIALUSA bUIAAM/bIThI fia 6UP TOI TOMOH GOJIMOK.

C) YoH kumusepze aeM anyy kesemy 0,15 i xana
BEHTUJISALIUSAHBIH bLIJaMAbITbl MYHOTYHO 40 K01y ieM
anyy 6osyury geM aayy kesiemy 0,6 J1 2KaHa BeHTUJISIASHbI
BLIJAMABITBI MYHOTYHe 10 o1y ieM ajlyy ChIAKTYY 3Jie
3pdeKTUBYY 60JIOT.

D) 3rep/ie 4ypKOO AOPOKKACBIHBIH bLIJAMAbITHI
»KOoropyJiail 6epce, aH/a /ieM alyy KeJeMy 3H }KOTOPKY
JIeHT33JITe JKeTHII, aHJ[aH apbl K66GOHOOHT.

36) (1 6an) HelipoH A »xaHa HelipoH B 6enruiyy 6up
IOCTCUHANTUKAJIbIK HEHPOHI0 TaacUp 3TYY4Y 3KH
IpecMHaNTHKa/bIK HeHPOHL0p. Jrep/ie 6Up raHa apakeT
noteHuuassl (All) HelipoH-Ara kupun, HeHpoH-Bra a4
Kupbece, MOCTCHHANTHUKAJIBIK [IOTEHLHAJ XKOTOPYIaMT.
Jrepze AxaHa B 6up ase yaypaa All kabbLi anca, aHaa
IOCTCUHANTUKAJBIK IOTEHIMaJ )KOropyJIalT, 6GUPOK
HeHpoH-A raHa akTUB/YY 60JITOHI0 Kaparaiza a3blpaak.
ByJs1 Maa/ibIMaTThI 3CKe a/IraH/ja,

A) HefipoH-B ayyayktypyyuy 3¢ dekTke 33 60s1y11y Kepek,
aJs1 a3Mu A MeHeH BHbIH 6up y6akTarsl apdektrcu
MeHKHUH/MK CyMMalUsCbIHBIH MHCaJIbl 6OJIYIl CaHaJIaT.

B) Heiipon-B unruburopayk s¢pdekTke 33 60/y11y Kepek,
as1 a3Mu A MeHeH BHbIH 6up y6akTarsl adpdekrrcu
MeHKHUH/MK CyMMalUsICbIHBIH MUCaJIbl 6OJIYI CaHaJaT.

C) He#ipoH-B ayyayktypyyuy a¢dekrrepre 33 6onyury
KepeK, a1 3MU A MeHeH BHBIH GUp y6aKTarsl 3¢ pekTuiepu
y6aKThLIYy CyMMalUsICbIHBIH MUCaJIbl 60JIYI cCaHaJIaT.

D) HefipoHn B unru6urtopayk a¢dekrrepre 33 6oyury
KepEK, a1 3MU A 3xaHa BHbIH 6up y6akTarsl apdekTuaepu
y6aKTbLIYy CyMMalUsCbIHBIH MUCAJIbI 60JIYII CaHaJIaT.

E) Bys1 6epusireH MaaibIMaT G0KOHYA aHBIKTOO MYMKYH
aMec.



Bonpocbet 37-39. Paccmompume caedyrowjutl epagpuk
dasseHus (ocb y) u paccmosiHus 80016 Kanuaispa (ocw
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37) (1 6as11) YTo U3 HUXKENEPEYHCIEHHOT O SIBJISIETCS
BepHBIM?

A) llyHKTUpHas JuHUS (TOPU30HTaJIbHAs) Ipe/iCTaB/IseT
KalUJJISIPHOE FUIPOCTaTUYECKOE JIJaBJIeHHE, a MYHKTUPHAs
JIMHUSA (JUaroHasbHas) - KallUJJIIPHOE OCMOTHYECKOe
JlaBJIeHHE.

B) [lyHkTHpHas IUHUA (JUaroHaslb) MpesCTaBAsEeT
KalUJJISIPHOE FMIPOCTaTUYECKOE JIaBJIeHHE, a MYHKTUPHAs
JIMHUA (TOPU30HTAJIb) - KAUJJIIPHOE OCMOTUYECKOE
JlaBJIEHHE.

38) (1 6an1) B Touke A,

A) KanusnspHoe ruZjpocTaTUYecKoe JaBjeHue 60JblIe,
YeM KallUJIJISPHOe OCMOTHYECKOoe IaBJIeHHE, U TTI03TOMY
KUJKOCTb BBITAJIKUBAETCA U3 KalHJLISpa.

B) KanuisspHOe ruIpocTaTUYeCKOe AaBJIeHHe OOJIbIIIe
KalU/JIIPHOTO OCMOTHYECKOT 0 JJaBJIEHHS, TIO3TOMY
YKUJKOCTb BBITAJIKUBAETCS B KallUJLJISIP.

C) KanmuisspHOe 0CMOTHYECKOe JIaByieHUe 60JIbIlle, YeM
KalU/JIIPHOE FUIPOCTATHYECKOE JIaBJIEHUE, I03TOMY
YKUJKOCTb BBITAJIKUBAETCS B KallUJLJISP.

D) B Touke A HET HUKAKOTO YHCTOTO JIBUKEHHUS KUTKOCTH.

39) (1 6ann) l'osloaHMe, BI3BAaHHOE HEZOCTATOYHBIM
noTpebJsieHUeM GesKa, TPUBEJET K TOMY, 4TO B TOUYKe B,

r/le IepeceKaloTcs JiBe IMHUU CMECTUTCS BJIeBO (A) niu
Brpago (B)?

4-0) (2.5 6an1) HopmanbHas cxeMa GUIbTpaLU
IJII0KO3bI IOYKAaMH [I0Ka3aHa Ha PUCYHKe:

(O6paTuTe BHUMaHUE, YTO HAMOJTHEHHbIE CTPEJIKU Ha
PUCYHKaX YKa3bIBalOT HA OTHOCUTEJIbHbBIE 06'beMbI
IJIIOKO3Bl, B TO BpeMsI KaK He3aloJIHEHHbIE CTPeJIKH
YKa3bIBalOT HA OTHOCUTEIbHbIE 00'b€MbI MOUH).

100 %
peabcopbums
rKKO3bI
Hopmoravkemus dunbTpaums
FHOKO3bI

Moua

37-39 cypooaop . Kanuaasap 600Hdazbl 6acbiMObIH (Y
02y) JcaHa apaasiKmuiH (X 02y) MeMOHKY 2paghuzuH
Kapan Kepe.y.
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37) (1 6an1) TeMeHKYNBPAYH KAl CbIHBICHI Tyypa?
A) YeKHUTTYY CbI3BIK (TOPU30HTAABIK) KalUJISAPABIK
IM/JIPOCTAaTUKAJBIK 6aCBhIM/IbI, a1 3IMU YEKUTTYY ChI3bIK
(AnaroHa/ib) KanMJLISAPJBIK OCMOCTYK 6aCbIM/Ibl
OUJIUpET.

B) UeKUTTYY ChI3bIK (MaroHaAbIK) KaNUIAPbIK
IU/IPOCTAaTUKAJbIK 6aChIM/IbI )KaHa YEKUTTYY ChI3bIK
(ropusoHTaNYy) KAaMUISPAbIK OCMOCTYK 6aChIM/bI
OUJIUpET.

38) (1 6an1) A yeKHUTHH/IE,

A) KanuisspiblH T'HPOCTaTUKAIBIK 6AChIMbI
KalUJISPAbIH OCMOCTYK GacbIMbIHAH YOH, OIIOH/YKTaH
CYIOKTYK KalWJUIApJaH TYPTYJ/AyH YbITaT.

B) KanunnspblH ruipocTaTUKa/IbIK 6acbIMbl
KalWJIAPAbIH 0CMOCTYK 6acbIMbIHaH K0T opy,
OLIOHAYKTaH CYIOKTYK KallWJIsapra TYpTY/1eT.

C) KanuasapAblH 0OCMOCTYK 6aCbIMbl KallUJISAPAbIH
IUAPOCTAaTUKAJIBIK 6aCbIMbIHAH YOH, OLIOHYKTaH
CYIOKTYK KallWJ1gapra TypTy/1eT.

D) A yeKHTHH/Ie CYIOKTYKTYH Ta3a KbIMBbLIbI XKOK.

39) (1 6an1) BesIOKTYH KeTULICU3AUTUHEH KNI
YBIKKaH a4yKa 60J1yy 9KH ChI3BIKTBIH KECHJINIIKEH B
YeKUTHH/Ie coJi (A) »kaKka aWramaosl ke oH, (B)
»KaKKabbl?

40) (2.5 6an1) beiipekTep TapabbIHAH TJII0K03a
GUIBTPALUSACHIHBIH HOPMaJIAYy CXeMachl CYPOTTe
KOPCOTYJITOH:

(CypeTTepaery 60esroH xebeJiep rJI0KO3aHbIH
CaJIBILITHIPMaJIYy KOJIOMYH, aJ1 3MH 6oLl Kebesep
3aapaHbIH CAJBIITEIPMANYy KOJIOMYH KOpPCOTOT.)

100% ratoKo3aHbIH
peabcopbuuace

f

[AtoKO3aHBbIH
Hopmornukemus

duabTpaumacel

3aapa



Kaxo#i u3 c/ie/lyron{ux pucyHKOB NpaBUILHO U300pakaer TeMeH/erY HdpatapAblH KalCHIHBICH] KAaHT JH1a0eTHHUH

COCTOSAAHHKE IPH CAXapPHOM AI/Ia6eTe? a6aJIbIH Tyypa CYpOTTOﬁT?
a. b. = i
duneTpaums ®unbTpauma [N1OKO3aHbIH [NtOKO3aHbIH
rNOKO3bl FOOKOSEl dbuabTpaumace duasTpaymace
ﬂ u 3aapa ﬂ 3aapa J]
Moua Moua
¢ d c. d
dunbTpaumsa
OunbTpauus mproabl [ NtoKO3aHBIH [N10KO3aHBIH
FAOKO3bI dbuabTpaumace buabTpaumachl
" 3aapa Jl 3aapay
Moua Moua




4.TEHETHKA & 3BOJIIOLIUA

4-1) (2 6as11) KoadopunueHnt poacTea - 3To
TeopeTHYecKasl BeJIMYUHA, ONpeiesisieMast YU CJI0M
aJlyiesield, KOTOpble ABJISIOTCS OAUHAKOBBIMU Y IBYX
OpraHM3MOB.

Ha auarpaMMe HrKe oka3aHbl B3AUMOOTHOLIEHUS MEXIY
MeJIOHOCHBIMU NuesiaMu. Kakoit koaddunueHT poscTsa
Mexay I11-2 u 1I-3; u mexpy 11-2 u 111-1?

4.TEHETHKA & 3BOJIIOLIUA

4-1) (2 6as11) baiianbii K03pPUIIMEHTH — 3KU
opraHusM/e 6Up/elt 60JroH aJlie/biepiUH CaHbl MEHEH
aHBIKTAJIyy4y TeOPHUSIJIbIK YOHAYK.

TeMeHKY AuarpaMMa 6aj1 aapblJapblHbIH OPTOCYH/Arbl
6aiaHbILTHI KepceToT. 1I-2 xaHa 1I-3 opTocyHAarsl
6aiaHbIl K03pUIMEeHTH KaHal; xaHa 11-2 xana I11-1
optocyHzaa?

RN

1(, )

1 27\ 3/77\
o — ) ()
\AI
III ( )
[I-2 &II-3 [I-2 &I11-1
A) 0.50 0.50
B) 0.75 0.50
C) 0.00 1.00
D) 0.25 1.00
E) 0.50 0.75

I
1-2&10-3 | [1-2 &III-1
A) 0.50 0.50
B) 0.75 0.50
Q) 0.00 1.00
D) 0.25 1.00
E) 0.50 0.75

4-2) (1 6an1) Huxe mpruBOAUTCS GHOXUMUYECKUH Y Th
KOHTPOJISI pO30BOTO MUTrMeHTa. [Ipon3BoACTBO
MPOUCXOAUT B TPU CTAJMH PEAKLIUH, PETYTUPYEMOH
reHamu X, Y ¥ Z, KOTOpble pacnpeesisiioTCs He3aBUCUMO
JApyrT oT apyra. TosbKo NpOAYKT reHa Z uMeeT LiBET, BCe
OCTaJIbHBIE IPOAYKTHI 3TOTO My TH OECI[BETHBDI.

X Y Z
Be3nBeTHBIN -> NPOAYKT 1 -> NPOAYKT 2 -> pO30BbIN

JI106011 U3 anesell X, y UM Z IPU HacJleJOBAaHUU B BUJle
TOMO3UTOTHOM peleCCUBHON Napbl NPUBOJUT K
6JI0KUPOBAaHUIO IYTH, YTO IPUBOAUT K GECLIBETHOMY
denoruny. Eciu kpacHoro pogutens XX YY ZZ ckpecTUTB €
6ecLiBETHBIM XX YV ZZ, @ 3aTeM JII060ro U3 UX NOTOMKOB F1
CKPECTUTD € 0COObI0 XX Yy ZZ (TeCTOBOE CKpelLIBaHUeE),
Kakasl 4acTb IIOTOMCTBA O6yZeT po30Boi? (2 6asi)

A)1/8.

B) 1/4.

C)1/2.

D) 3/16.

E)1/16.

4-2) (1 6a/11) TeMeH/16 KBI3TBIJIT MUTMEHTTH
GalKapyyHyH 6MOXHMHUSJIBIK KOy GepuireH. OHAypyLl
OUpHU-O6MPHHEH K63 KapaHAbIChI3 TapaJsraH X, Y »kaHa Z
reHjiepy TapabbIHaH KOHI'e CaJIbIHTaH Y4 peaKIus
GaCKbIUbIH/IA KYPOT. Z reH NPOJYKThICIHBIH I'aHa TYCy
6ap; 6yJ1 )k0/1AyH 6alKa 6apAbIK MPOAYKTYJIapbl TYCCY3.

X Y Z
Tyccys -> npoaykT 1 -> NpoAyKT 2 -> KbI3TbLIT

X, y 7Ke Z aJlJIeJIbIePUHUH KaHChIHBICHI 60JI60CYH,
TOMO3HUTOTAJIyy PELeCCUBAYY XY KaTapbl TYKYM KyyII
OTKOH/1, )KOJIIYH 66reJyIIYHe aJIblll KeJleT, HaThliKaia
Tyccy3 peHoTUI Maka 60JI0T. Irepe KbI3TbLIT aTa-3He XX
YY ZZ Tyccy3 XX Yy Zz apreIHAALITBIPLIICA, aHAH aap/blH
KaWCbIHBICHI 60/160CcyH F1 TyKyMy XX Vy ZZ (TeCTTHUK
aprelHJAIITHIPYY) YeHHH 6CTYPYJICO, TYKYMAYH KaH4a
YJIYLIY KBI3TBLIT GOJIOT?

A)1/8.

B) 1/4.

0 1/2.

D) 3/16.

E)1/16.



4-3) (2 6an1) CeprioBUHOK/IETOYHAsA aHeMUS ABJISIETCSA
ayTOCOMHO-peLeCCUBHBIM TPU3HAKOM. UHAUBUAYYMBI 1 U
2 Ha POJIOCJIOBHOM SIBJISIETCSI HOCHUTEJIEM 3TOU YePThI.
[Ipeanonaras, 4To Jitogu 3 U 4 ABASAIOTCSA HOPMaJIbHBIMHU
rOMO3WUT0TaMH, KAKOBa BEPOSITHOCTb TOT'0, YTO Y YeJIOBeKa
6 6yzeT 3a6osieBaHuEe?
—O
Aa Aa

o
—

D . My»KuuHa
O : WeHwmHa

3

O_

—a
0 =
—

A
By

-

5 6
A)1/16.
B) 1/32.
C) 1/64.
D) 1/128.
E)1/36

4-4-) (1 6asna) Astenu 1A u IB, mpucyTCTBYyOIIME HA
XpOMOCOMe 9, 0TBeYaloT 3a rpynnsl KpoBu A u B
cooTBeTCTBeHHO. ['pynna kpoBu O BO3HUKAET, KOrAa 3TH
aJljIesIv JIM60 OTCYTCTBYIOT, JIM60 He IKCIPeCCUPYIOTCS.
Annienu 14 u IB akcnipeccupyroTcA TOJBKO B TOM CJay4ae,
ecsiy asnenb H npucyTcTByeT Ha xpoMocoMe 19 6o B
TOMO3UTOTHOM, JIN6O B reTepO3UTOTHOM COCTOSIHUY, I'Zie h
0603HaYaeT pelleCCUBHBIN aJlieb.

Alibek nmeet rpymnny kpoBu AB. Ero cectpa AliHypa umeet
rpynny A, a ux oTel, npruHaaaexxuT K rpynne 0. Kakoii us
C/eAy0IMX MAaTEPUHCKUX U OTLOBCKUX TeHOTUIIOB MOXET
NPUBECTH K TAKOMY TUIIY GEeHOTHUIIOB?

4-3) (2 6an1) OpokK KJ1eTKalyy aHeMHUsl aQyTOCOMAYK
peneccuByy MyHO3re 33. ACbLT TYKyMJarkel 1 kaHa 2
WHJWBUAAep GYyJ GeJTMHUH bl XXYPYY4dyJIepy 60/1yn
caHaJiaT. 3 ’)kaHa 4-a/jlaMap KaAUMKA TOMO3UroTajiap Jeln
acenTecekK, 6-alaM/IbIH 6yJ1 00pyra Ya/IAbITbII Kaayy
BIKTBIMaJIJbITbl KaHAAN?

2

—( ) D : MyxuuHa

7";_‘:} O ' weraams
4

S

3

O_

—

-

6

o ¢ oy

A)1/16.
B) 1/32.
C) 1/64.
D) 1/128.
E) 1/36

4-4-) (1 6an1) 9-xpomocomajarsl 1A xxana 1B annensepu
THelleJYYJYyTYHe apalia A »aHa B kad TonTopyHa
)oonTyy. O KaH TOOY 6yJ1 a/L1esibAep KOK 60JITOH/IO XKe
3KCIpeccusiyiaHbGaras/a naaa 6os0t. [A »xaHa IB
astenbaepy H astenn 19-xpoMocomazia xxe
rOMO3HUTOTaJyy XKe TeTEPO3UroTanyy abasaa 60sico rana
TYIOHAT, MbIH/A h pelieccuBAyy aliesibay GUIAUPET.
Ai6exTuH AB TOOY 6ap. AHBIH 3xKecu AliHypa A ToGYHa,
artacbl O rpynnacblHa KupeT. TOMeH/AOI'Y 3HeJMK XKaHa
aTaJ/IblK FTeHOTUITepUH KalChbIHbICbl PeHOTUIITHH 6y
TYPYH® aJiblll KesleT?

MaTb Orer JHe Ata
A) H/H, IA/IB H/h,10/10 A) H/H, [4/1B H/h,10/1°
B) H/h, 1B/]0 h/h, 14/1°0 B) H/h, IB/I0 h/h, 12/10
Q) h/h, 19/10 h/h, 14/10 Q) h/h, 19/10 h/h, 12/10
D) H/H, 14/10 H/h, IB/I0 D) H/H, 14/1° H/h, IB/I0
E) h/h, IB/10 H/h, 10/1° E) h/h, IB/10 H/h, 19/1°




4-5) (4 6a1u1) PaccMOTpUM POJIOCTIOBHY1O, IPHUBEJEHHYIO
HUKe, B KOTOPOH NOKa3aHbl TEHOTHUIIbI B YeThIPeX
Pas/IMYHBIX JIOKYCax A5 AeTel B mokoseHuu 1. ChMBoOJIbI
Al/A? B1/B2? C1/C2u D1/D2 npefcTaBasOT aJLIe/id JIOKyca
A, B, Cu D coorBeTcTBeHHO. CUMBOJIBI, NapaJlie/ibHblIe
NpAMOM JIMHUY, YKa3bIBalOT Ha TO, YTO OHU PACII0JIOKEHDI
Ha O/IHOM U TOM >Ke XpPOMOCOME.

. O

O,
-

Yo

Al | At Al | A Al A?
B!||B? B!||B? B! B2
czl|ct cl|ct ct c?
DY | D? D | D? D? D?

OcHOBBIBasICb Ha NPUBEJEHHOM Bbllle UHPOPMAIUHY,
YKaXKUTe, ABJIAETCA JIM KaXKJ0€e U3 CJIeAyI0LIUX
YTBEPKAEHUH BEPHBIM UJIU HEBEPHBIM B OTHOLIEHUU
YeTbIpeX JIOKYCOB, KOTOPbIe OBIIU MPE/CTABJIEHDI,
MOCTAaBUB OTMETKH (+) B COOTBETCTBYIOLIUX MOJISX.

A) llpencTaBiieHHbIE JIOKYChI IPUCYTCTBYIOT Ha X-
XpOMOCOMe.

B) Fenotun oco6u 11 (1) — Al/A2 B1/B2 C1/C2D1/D2.

B) l'enotumn oco6u II (2) MOXXHO MPeACTaBUTh KaK:
A2
BZ
cZ
Dl

') Ha ocHoBaHuu reHoTuna oco6u Il (2) MokHO MPaBUIBHO
IpeJCKa3aTh aJlJIeH, IPUCYTCTBYIOLIKE HA OJJHOH U3
xpomocoM ocobu I (1).

4-5) (4 6an) 1Il MyyHAyH 6anfiapbl Y4yH TOPT TYPAYY
JIOKYCTarbl TeHOTUIITEPAN KOPCOTKOH TOMOHKY
MyyHAAp/ibl Kapan kepeJy. Al/A2 B1/B2, C1/C2xaHa D1/D?
CHMBOJIZIOPY THelleJyyJyryHe xapawa A, B, C >kana D
JIOKYCYHYH aJjliesiepuH 6unaupet. Tys cbi3blKKa
napaJiengyy 6earusep ajaapablH 6Mp XpoMocoMaza
»KalraukaHblH KOPCOTOT.

. O

All| At Al | At Al A?
B!||B? B!||B? B! B2
cl|ct cl|ct ct c
DY | D? DY | D? D? D!

Koropyzarsl MaasibIMaTTbIH HETU3UH/IE, THELIENYY
6ouITyKTapra 6ejru Koy (+) MeHeH 6epUreH TepT JIOKYC
YUYH TOMEHKY OUJIAUPYYA6pAYH ap 6UPH Tyypabbl xKe
KaTabbl, KBPCOTYHY3.

A) BepuureH sokyctap X XxpoMoCOMachIH/Q XKaWUralkaH.

B) II (1) ocobynyH renotnbu Al/A2 B1/B2 C1/C2D1/Dz

B) I1 (2) ocobyHyH reHOTUOUH TOMOHKYUY6 6OJIOT aJIaT:
A2
BZ
CZ
Dl

) I1 (2) ocobyHyH reHoTr6uHe TasgHbII, | (1) ocobyHyH
XPOMOCOMaJIapbIHbIH GUPHH/E 60JITOH alIelbAepan
Tyypa 60J1K0J1100T0 GOJIOT.



4-6) (4 6an1) EcTrecTBeHHBbIN 0TOOp BO3HUKAET, KOrJia
HEKOTOpbIE FT€eHOTUIBI B OMYJISLUY UMEIOT PAa3IUYHYIO
BbDKHBAaeMOCTb, IIJIOZJOBUTOCTb UJIK PA3MHOXKEHHE.
Ciiepyrouiye JaHHbIE TOKA3bIBAIOT YaCTOTY ABYX ajljiesei
Y UX OTHOCUTEBHYI0 NpUroAHocTh (W) 151 4 pasHbIX
MOMy AU

[onyasauus (i) f(A1)= 0.2 W11=1.0
f[A2)= 0.8 W12:1.0
W22=1.0

[Monynasauus (ii) f(A1)= 0.8 W11=1.0
f[A2)= 0.2 W12:1.0
W22=0.4

Monyasauus (iii) f(A1)=0.2 W1,=0.4
f(A2)= 0.8 W12=1.0
W22=0.4

[Monyasauus (iv) f(A1)= 0.8 W11=1.0
f(A2)=0.2 W2=0.4
W22=1.0

YkaxkxuTe, Kakue U3 3TUX NONYJIALUNA, BEpOATHO, IPOABAT
KakJj0e U3 CJIeIyIOIMX TUIIOB OT60pa B OTHOIIEHUU
aJsiesied. 3aloJTHUTE MPONYCKH NpaBUIbHBIM
nonyasnuamMu (i - iv).

A) /lu3pynTUBHBIN OTGOD

b) Crabunnsupyomuii oT6op

B) HampagJ/ieHHBIH 0TGOP

I") Hu mox kakuM BbIGOPOM

4-7) (1 6an1) B yenoBeveckoit nonysanuu 16% Jirogew c
rpynnoi Kposu O, a IpOLEHT JII0Jiel € TpynIon KpoBy A
coctasuiseT 20%. [Ipeanosaras, 4To HOMyJISALMS
HaXOJWUTCSI B paBHOBecuM Xapau-Balin6epra ass jiokyca
IPYIIIbI KPOBH, OTBETHTE Ha CJIEAYIOIINE BOMPOCHI.

Kakoii u3 cielyromnx BApuaHTOB MPeICTABJISET COO0M
ypaBHeHue Xapaun-BalinGepra s yesioBe4ecKou
nonyasnuu?

A) (p+q)® =1

B) (p+q+r)?=1

C) (p+g+r)*=1

D)(p+qg+r+s)2=1

4-8) (2 6an1) PaccunTaitte yactrory asnens A (u3 3-
BOIPOCA) B 3TOH MOMYJISALIH.

4-6) (4 6anu1) Taburelil TaHJaIYy NOMY AL UAAATB] K39
OUp reHOTUIITEPAUH Kallal KeTYY4yayK, TYIIYMIAYYAYK
Ke Keb6elyy IeHI33/14 ap KaH/ai 60/roH/0 naiia 60J0T.
TeMeHKY MaaJIbIMaTTap 3KH aJ/lJIeJIbJUH KbILIThICbIH XKaHa
aJlappIH 4 TYpAYY HOMYALUS YIYH CAJIBILITBHIPMAYY
*kapamayyayryH (W) kepceTerT.

[Monynsanus (i) f(A1)= 0.2 W11=1.0
f(A2)= 0.8 W12=1.0
W22=1.0

Honynsauus (ii) f(A1)= 0.8 W11=1.0
f(A2)= 0.2 W12=1.0
W22=0.4

Honynsanus (iii) f(A1)= 0.2 W11=0.4
f(A2)= 0.8 W2=1.0
W22=0.4

Honynsnus (iv) f(A1)= 0.8 W11=1.0
f(A2)= 0.2 W12=0.4
W22=1.0

By nonysAnyaiapAbiH KalCbIHBICH] ajljlesibJiepre KapaTa
TEeMOHKY TabUTbl TaHAAJIYYHYH ap GMPUH KOPCOTYLIY
MYMKYH 3KE€HHH Taall, 60LITyKTapAbl JaJl Keayy
MOMYJISAIUsI MeHEH TOATYpyHY3 (i - iv).

A) IuspynTuBUK (6y3yydy) TaHA00

B) TypyKTamThIpyy4yy TaHZ00

B) BarbITTasirad TaHA00

") TaHm00 0K

4-7) (1 6an1) Agam nonysAnUsACbIHAA KaH To6y O 60/roH
ajlamMzap nonyJasnusHbiH 16%bIH TY36T, KaH TOOy A
6OJITOH MOMYJISUSAHBIH NanbI3bl 60s1co0 20%. KaH To6yHyH
JIOKyCy 60l0HYa nonysiusa Xapau-BaitH6epr TeH
CaJIMaKTyyJIyT'YH/IA JIeN 3CENTEN, TOMOHKY CYPOOJIOPTo
YK0OoH 6epUHU3.

TeMeHAeTYI6pAYH KalChIHBICHI a/JaM MOMYJIALUACH YIVH
Xapau-BaiiH6epr TeHeMecHu 601y caHaIaT?

A) (p+q)* =1

B) (p+q+r)? =1

C) (p+q+r)*=1

D)(p+g+r+s)2=1

48) (2 6ann) byn nonynsiuusars! A aniequHuH (3-
CYypPOOJOTY) JKBIIITHITbIH 3CENTETUIIE.



IIpouumae npugedeHHy10 HUCE UHHOpMayuio,
omeembme HA 80npocsul 49-51.

Ha pucyHke nokasaHbl /jBa pexxuma (A u B)
3BOJIIOLIMOHHOI'0 U3MEHEHHUS TEHETUYECKOI'0 COCTaBa
MOMyJAALMU Ha poTsikeHuu 50-75 mokosieHuit. /ilga
aJlIeJIbHBIX BapUaHTa 0Co6el B MONyJISIUU ObLIN
0603Hau€eHbl JIM60 TEMHBIMH CIIJIOIIHBIMH KPYXKKaMH,
JI160 He3al TPUXOBAHHBIMU NYCTBIMU KpyKKaMHU. CTpesiku
yKa3bIBalOT Ha AuddepeHIMaTbHBINA PENPOSYKTHBHbBIN
ycrex nepeiayvu ajiesiell B reHoQOH/ MOCAEAYIOIUX
MTOKOJIEHUH.
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4-9) (1 6anr) JlydumivM onvcaHMeM 3TUX 3BOJIIOLIMOHHBIX
HM3MeHEeHUH SABJISIOTCS:

A) A: EctecTBeHHBIN 0TOOp, B: VicKyccTBeHHBIN 0T6OD.

B) A: EcTecTBeHHBIN 0T6OP, B: 'eHeTHUecKu# aperd

C) A: Tenetrnueckuii fperd, B: UckyccTBeHHBIN 0TOOD

D) A: [losioBO# 0T60p M3MEHEHHOT'0 BbIGOpa MapTHepa, B:
OT60p MOCpeACTBOM COOBITHH PEKOMOHUHAIIHH.

50) (1 6an1) Yro us nepeuncienHoro HE otHocuTcs k
6ykBe «B»?

A) 3BoIIOLIMOHHBIE U3MEHEHUS He TTIOCTENeHHBI.

B) 3BO/IIOLIOHHBIN MPOLlecC MPUBEJI K COKPAIeHHI0
reHeTHYeCKOTo Pa3Ho06pa3usl.

C) BOJIIOLIMOHHbIE U3MEHEHM S TPOU30IIJIN Ha OCHOBE
HIPHUCIOCOGTEHHOCTH.

D) F'eHeTHYecKast 0AHOPOSHOCTD B MOMYJISILUHU B 50-M
MOKOJIEHUH JJOCTUTAeTCsI He MyTeM MyTallUU U 0T6opa.

51) (1 6an1) Yro us nepeuncienHoro HE otHocuTCA K
OyKBe «A»?

A) 3BoIOLMOHHbIE U3MEHEHHS TPOUCXOJAT MOCTENEHHO.
B) 3BO/IIOLIOHHbIE U3MEHEHUS IPOU3OLLIN HA OCHOBE
HPHUCIOCOGIEHHOCTH.

C) OTGop AelcTBYeT Yepe3 PeNpPOAYKTHUBHBIN ycHex
OJIHOT'O TeHOTHIA.

D) Nonysinus cTab6UIM3UPYeTCs HOBLIMH MyTal[iOHHBIMU
COGBITUAMH

TeMeHKY MaaabiMammul OKy2aHAaH KutiuH 49-51-
Cyp00.10p20 3#c0on 6epulus.

CypeT 50 - 75 MyyHAyH apabIrblHAA 601yl 6TKOH
NONYJIAIIMSAHBIH TeHETUKAJIBIK TY3YJAYIIYHAOTY
3BOJIIOLUSIBIK 63TOPYYHYH 3KH peXXUMUH (A »xaHa B)
cypeTTeHT. [lonynsuusjarsl 0Co6J0pAyH KU aJLJIEJbIUK
BapUaHTTaphl 60EJrOH Kapa TerepekTep ke 608/160roH
TerepeKTep KaTapbl CHMBOJAOLITYpy./raH. XKebesnep
KUUMHKYU MYYH/JIap/iblH reHOQOHAyHA aJIeiepan
eTKepyyZAe AubdepeHHaNAbIK PENPOSYKTUBAYY
MUTUIUKTH KOPCOTYH TyparT.
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4-9) (1 6an1) By 3BOIOLUSIBIK 63rOPYYJIOPAYH 3H
KaKILbl CYPOTTOJIYLIY:

A) A: Tabursiii Tanganyy, B: Kacasima Tanganyy.

B) A: Tabursbiit Tanaanyy, B: T'eneTrkanbik gpeiid

C) A: Tenetukasnbik apeid, B: Kacasima Tanpanyy

D) A: ©3repyJireH Tyrei TaHAOOHYH KbIHBICTBIK TaHZ,00CY,
B: PexoM6rHauus npouecctepy 600HYa TaH/00.
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50) (1 6an1) TeMeHKYNEPAYH KalCbIHBICH 'B"
TaMracblHa THellenyy aMec?

A) IBoJIIOLUSABIK 63TOPYY aKbIPbIH/IBIK MEHEH 3MeC.

B) dBo/IOLUAJIBIK IPOLIECC TeHeTUKAJbIK ap TYPAYYAYKTYH
KbICKapbILIbIHA aJIbIN KeJH.

C) blHraiamyy4yayKTyH HErH3KH/le 3BOJIIOLUSIbIK
e3repyy 60JITOH.

D) 50-myyHAarsl NonyJsusia reHeTUKaJIbIK GUp
TEeKTYY/IYK MyTallUs )KaHa TaHJ[00 XOJIy MEHEH HLIKe
allNauT.

51) (1 6an1) TemMeHeryIOPAYH KalChIHBICH "A"
TaMracblHa Tyypa KeJoenT?

A) IBoJIIOIUSIBIK 63TOPYY/I6p aKbIPbIH/ABIK MEHEH Naija
60JI0T.

B) blHraisamyy4yIyKTyH HETU3UH/IE 3BOJIIOIHSIJIBIK
©3repyy 00JITOH.

C) TaHz00 6Up reHOTUNITUH PENPOSYKTUBAYY UMTUIUTH
apKbUIyy HULIKe allar.

D) [lonyasiuus xKaHbpl MyTaLUAIbIK IPOLECCTEP MEHEH
TypyKTallarT.



5. BUOPA3HOOBPA3HE (10 BAJIJI)

52) [Ipoana/M3upynTe caefyolLIue CXeMaTUYeCK1e
PUCYHKH, U306paxarole OCHOBHYIO apXUTEKTYPY IJIaHaA
TeJla MHOTOKJIETOYHBIX )KUBOTHBIX, U OTBETHTE Ha

Bonpockl A - C.
JlopcaibHblii

G
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(A) (3 6amn) locTaBbTe ranouky (¢') B
COOTBETCTBYIOIIEM IT0JI€E T/Ie IPE/CTABJIEH ‘TIOJTHOLEHHbIN’
1EeJIOM:

(B) (2 6a/11) Hanb6os1ee BepoATHAA 3BOJIIOLMOHHASA
H0CJIeJOBAaTEIbHOCTD IJIAHOB TeJIa, TPHOOPETEHHBIX
MHOTOKJIETOYHBIMH KUBOTHBIMH, IPe/CTABJIEHA:

A) EFGCA

B) EGDCA

C) FEGDCBA

D) FEGCA

BribepuTe OZMH U3 BApUAHTOB U NOCTaBbTE rajiouky (v/) B
COOTBETCTBYIOLIEM IIOJIE.

(C) (5 6a1) BeibGepuTe NpaBUIbHBIN IJIAH TeJA OT A /10
G ¥ 3amoJIHUTE TabIULY:

5. B0 AP TYPAYYJIYK (10 BAJIJI)

52) Ken ksieTkasyy »xaHbl6apsiapAbiH JleHe IJIaHbIHbIH
HEeru3ryu apXUTEeKTYpPachIH YarblIbIpraH TOMOHKY
cxeMaJIblK CYpeTTepAy aHaau3zel, A fad C ra 4eHHHKU
CYpOOJIOPTO KOO0M OEPUHUBLED.

Hopcangblk

N OxTo/1epM
@@Im Hujponepm

=55 Mesonepm

[ Hene xenneity

(A) (3 6am) "Tonyk" neHe KOHIOHY KOPCOTYJITOH
KyTy4aHbl (/) 6eJrucyu MeHeH GeJITUJIeHH3:

(B) (2 6an1) MeTtazoanap (Ker KieTKaLyy
»KaHbI6apJsap) e3IITYPreH JeHe JIaHAAPbIHbIH
3BOJIIOLUSIBIK BIPAATTYYJIYTY KEJITHUPUIITEH:

A) EFGCA

B) EGDCA

C) FEGDCBA

D) FEGCA

BapuaHTTapAblH 6UPUH TaHJAI, THELIeNYY 60LITYKKa
6earuHu (V') KOIHY3.

(C) (5 6ann) Agan G yeliMH IeHEHUH Tyypa IJIaHbIH
TaH/al, Ta6JIUIAHbI TOJITYPYHY3:



6. 3K0JIOI'nda

53) (1 6as11) B ogHOM M3 pyA0B phi6xo3a «I[ITHUb»
6bL710 BbLIOBJIEHO 164 dopeuteil. Bce ocobu 611U
noMeveHbl U OTNYLIeHbl B IpyA,. Ha cienyomuii eHb
ObL710 BBIJIOBJIEHO 79 dopeieit, u3 KOoTopbix 41 okazanvch
MeyeHbIMU. [IpUHUMas BO BHUMaHUe, YTO NONYJIs s
dopesnelt B Ipyay He U3MEHUJIACh, OTIpeIeTUTE

YU CJIEHHOCTb NoNy sy ¢opeseit B 3ITOM HPYLY.

54-) (2 6as1a) bakTtepuu E. coli 4esloBeKa CUHTE3UPYIOT
HEeKOTOophble HeOGXO,E[I/IMbIe AJid YeJloOBeKa BUTAMHUHBI. B To
Ke BpeMd OHHU NOAABJIAIOT PAa3MHOXEHH E TaTOreHHbIX
MUKPOOOB, N0NaJal0L KX B NUIEBAPUTENbHYI0 CUCTEMY.

YcTaHOBUTE COOTBETCTBHE MEXAY Tapoi OpraHU3MOB U
TUIIOM UX B3aUMOOTHOILEHUH.

OPT'AHU3MBI:

A) E. coli v naToreHHble MUKPOOBL

B) YenoBexk u E. coli.

B) YesioBek ¥ maToreHHble MUKPOOBIL.
') Kuiieunas nasiouka u Homo sapiens.

THI1 BBAUMOOTHOILEHHUM:
1) MyTyasu3m.

2) KonkypeHuusl.

3) [MapasuTusm.

55) (1 6asu1) OnpenenvTe, KaKas U3 MpeCTaBJIEHHbBIX

MUPaMK/] YHCeJ OTPAXKaeT COOTHOLIEHUE e/lb->Kopoed->
dameud.

A1
B) 2
)3
D) 4

56) (3 6anu1a) YcraHoBUTE TOCIEA0BATEBHOCTD
MPOLLECCOB, IPOUCXOAAIINX IPY BTOPUYHOHN CYKIECCUMU:
A) dopmMupyeTcs ebHUK

b) YuacTok 3apacTtaeT TpaBamMu

B) Bo3HHKaeT cMelIaHHbIH Jiec

I') NosiBASIIOTCS KyCTapHUKH

) NosiBnsieTcs1 NOApOCT U3 eel

E) PasBuBaeTcs JIMCTBEHHBIH JieC

6. 3K0JIOI'nA

53) (1 6asw1) «IITHub» 6asbIK YapObAChIHBIH
K6JIMeJIepPYHYH OupHHAe 164 dopesb 6a/1bIrbl KapMaJiraH.
Bapzbik 0co610pro 6eyry KowJIyI, KeJMere Koé 6epusiu.
IpTtecu kyHy 79 dpopesib KapMaJiblll, aHbIH UYUHEH 41
dopesnbje 6enru Tabbvuirad. Kenmegery gpopesb
6aJIbIIbIHBIH NOMYJ/ISALUSACBIHBIH 63r6p06TeHYH 3CKe aslblll,
6yJ1 KesiMe1e popesib GabITbIHbIH CAHBIH aHbIKTaHbI3:

54-) (2 6ann) ApamabiH E. coli 6akTepusiiapsl afjlaMra
KEepeKTYY BUTAMUH/IepiIUH OUp 66JIYTYH CUHTE3/IeHT.
O1ros asie ydyp/ia ajlap TaMak CHHUPYY CUCTeMachlHa
KUpreH NaToreH MK MUKpPOOAOpAYH Ke6eHyLIyH 6achIlaT.

Bepuuires xyn opraHusM/iepAu ajap/bIH 63 apa
MaMWJIeJEPUHUH TYPY MEHEH Jlajl KeJITUpTuJIe.

OPTAHU3M/IEP:

A) E. coli )xaHa maToreHAUK MUKPOOGAOP.
B) Anam »xaHa E. coli.

B) AzjaM »kaHa MaTOreHAMK MUKPOOA0P.
') HUderu Tasikvacel )xaHa Homo sapiens.

MAMMJIE TYPY:
1) MyTyanu3m.
2) KonkypeH1usl.
3) MMapasuTusm.

55) (1 6as1) Bepusiren caniap mupaMuaaiapblHbIH
KaWCBIHBICBI Kapazati->KabbiK KOHY3y->MOHKY/A10aK
KaTBILIbIH YarbLIABIPAPLIH aHBIKTAHbI3.

[ 1 | |
\Hjl l?J[\l{

1 2 3 4
A1
B) 2
C)3
D) 4

56) (3 6a/1)1) DKMHYHMJIMK CYKLIeCCUS YUYPYH/A )KYPreH
IPOLLeCCTEPAUH bIPAATTYYJIYTYH GeruIeHus:

A) Kaparaiinyy Tokoii naiiia 60y10T

B) AilimakTa yenTep Ke6eneT

B) Apasau Tokoii naiia 60J10T

') Bapganpap naitga 60y10T

) ’am kaparaiiap naiiga 60y10T

E) )Kan6pipakTyy TOKOH 6HYTOT



57) (1 6an1) YTo6BI NOHATH B3aUMO/IeICTBUE
OMOTHYECKUX U aBUOTUYECKHUX KOMIIOHEHTOB B
3KOCUCTEME, MOXKHO IOCTAaBUTb IKCIIEPUMEHT IO
M3y4eHHI0 KpUBOH pocTa. Korjja ApoxokeBble KIETKU
BbIpalllMBaJM B IUTATEJbHOH Cpesie, Oblia MoJIydeHa
CUTMOM/JaJIbHAs KPUBasi, KaK OKa3aHO HUXKe.

KAeTOK

KoanuectBo APOIKIKeBbIX

Bpems (a)
Ecau npuBeieHHYO0 Bblllle KPHBYIO TIpeo6pa3oBaTh B
KPHUBYIO CKOPOCTH POCTA, MOJyYeHHbIN rpaduK 6yAeT:

1)

N
~

CkopocTb pocTa
MOITY ASILIVIN
CkopocTb pocTa
TOITY ASIIVN

Bpemst (1)

~
=
~

Cxopocts pocTta
TIOITY ASTLIVN
TOITY ASILIVIV

CxopocTb pocTa

A) 4
B) 3
0)2
D) 1

58) (1 6an1) BuyTpenuuit koadodunuenT (r)
€CTeCTBEHHOI'0 IPUPOCTA YUCJIEHHOCTH, BpeMsI reHepanuu
(cpezHee BpeMsi MeXAy ABYMs IOC/Ie[0BAaTeNbHBIMU
MOKOJIEHUSIMU) B JHSIX U CKOPOCTb pasMHoKeHUs (Ro) s
3 )KUBOTHBIX AaHBI:

57) (1 6a1u1) dKOCUCTEMAHBIH OMOTHKAJIBIK KaHa
a6UOTHKAJIbIK KOMIIOHEHTTEPHUHHUH 63 apa
apaKeTTEHYYCYH TYLIYHYY Y4YH 6CYY HAPH ChI3BITbIH
U3WJIZI864Y SKCIEPUMEHT TY3CO 60JIOT. AYBITKbI
KJIeTKaJ/IapblH a3bIKTaH/bIPYY4y 4Y6Hpe/ie 6CTYPTreH/s,
TOMOH/16 KOPCOTY/ITOH/I0M CUTMOUANK UHPH ChI3BIK
nap/ia 60JroH.

AYBITKBI
KAeTKaAapbIHbIH CaHbI

Vo6axsrr (c)
Jrep/e xKoropyZarbl UAPH CbI3bIK 6CYY blJIJaM/AbITbIHbIH
MUPU ChI3bITbIHA alIaHABIPbLICA, HaThIMKa/a rpaduk
TOMOHKY/Ie1 60JIO0T:

1) 2)
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Voaxsrr (c) Voaksrr (¢)
A) 4
B) 3
C)2
D)1

58) (1 6an1) 3 x)kaHbIOAP YYYH NONYJISALMUSHBIH TAOUTBIA
OCYIIYHYH WYKU K03pdunueHTH (1), KYHA6p 6010HYa
reHepalus y6aKThICH (KaTapbl MEHEH KeJIreH 3KU
MYYHIYH OPTOCYH/Iarbl 0PTOY0 Y6AKBIT) )KaHa KeOeiyy
pU1AAMAbITEI (Ro) GepuJireH:

CpepHee I'eHepanMAHBIH
r BpeMs Ro r opTO4Y0 Ro
reHepamum yGaKTBIChI
1 0.0125 141.8 5.9 1 0.0125 141.8 5.9
2 0.101 55.6 27.5 2 0.101 55.6 27.5
3 0.111 30.9 30.9 3 0.111 30.9 30.9

CooTBeTCTBEHHO 1, 2 u 3, cKopee Bcero:
A) Bouib, XyK 1 KpbIca
B) Kpbica, kyK 1 BOIlb
C) Kpblica, Bolb ¥ KYK
D) XKyk, kpbica 1 Bolllb

Tuewenyy Typze 1, 2 xaHa 3 3H bIKTbIMaJIAYY:

A) BUT, KOHY3 aHa KeJIeMHII
B) Kesiemui, KoHy3 kaHa GUT
C) Kesiemu, 6UT xaHa KOHY3
D) KoHys, kesieMu1l kaHa GUT




59) (1 6anu1) TeppuTOopHasbHOE NTOBE/IEHHE
NPOSIBJISIETCS Y }KUBOTHBIX JJ1s1 3aLUThl TEPPUTOPUH OT
BTOp)KEHUS APYTUX NpecTaBUTeed cBoero Buja. Ectb
3aTpaThl U BBIFO/Ib], CBSI3aHHBIE C 3TUM [OBEJIEHUEM.
3aTpaThl U BBIFO/JIbI BAPbUPYIOTCS B 3aBUCUMOCTH OT
pa3sMepa 3alUIlaeMON TEPPUTOPHH.

3aTpaTel

3aTpaTa nan Beiroga

(e

p q I S
Pasmep Teppuropun

Ha rpaduke pasmyHble pa3Mepbl TEpPUTOPUHU
0603HauyeHbI KakK P, g, I ¥ s. Kakoit paamep TeppuTopuu
SIBJISIETCS ONTUMAJIbHBIM JIJIs] ’KUBOTHOTO, YTOGbI
3alUTUTD CBOIO TEPPUTOPUIO?
A)s
B)r
Cq
D)p

59) (1 6an1) AIMaKTBIK )KYPYM-TypPYM >KaHbl6apiap/blH
aliMarbIH TYPAYH OalllKa eKYJAAepyHYH 6achin
aJlyy/apblHaH KOProo Y4YH KepceTy/eT. By )KypyM-TypyM
MeHeH Oaill/IaHbIIIKaH YbITbIMAAD KaHa naianap 6ap.
YsIreIMZap KaHa naianap Koprojayydy aiMaKkThbIH
6JIY6MYHS Kapallla e3reper.

UsirsiMaap

IManaaaap

o UsireiMaap ke Ilaitaaaap

1 * 1

p q I S
AJIMaKTBIH 6196MY

'padukTe aliMaKTBbIH ap KaHAal eJYeMIepy p, g, I )KaHa S

MeHeH KepceTyJareH. Kalicbl aiMaKTBIH 6,146MY

»KaHbIbapra e3 allMarblH KOProo y4yH ONTUMaJILYy 6oy

caHaJaT?

A)s

B)r

Cq

D) p



