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Bapmuanr 1

3ananus 1-6. Boioepute BCE npaBuiibHbIe 0TBeThbl. MakcuMalibHas OIICHKA 3a

Ka)kII0€ 3aJaHue — 5 0aios.

1. It KakuX U3 NMepevYrucJIeHHbIX pacTeHuii XapaKkTepeH Mmioj siroga?
a. Manmuna

b. Kaprodenb

C. MoxKkeBeIbHUK

d. 3emnsaHuka

e. bakmaxxan

. B ecTecTBEHHBIX YCIO0BHSX CyMUYaTble MJIEKONMUTAIOIIHNE O0UTAKOT HA TEPPUTOPHN:
. OctpoBa Tacmanus

. [lonyocTtposa Munocran

c. OctpoBa Manarackap

d. CeBepHoil AMepuku

e. IOxxnon Amepuku

OO N

3. OnuH u3 GepMeHTOB NUINEBAPUTEIBHOI0 TPAKTA Y€J0BEKA PaCIeIsieT MOJINCAXapUIHbIe
LelNu 10 0JINT0- U JAMcaxapuaoB, a nokasarejb pH, onTuMaJbHbIA 1J151 €ro KATAJIMTHYECKOI
aKTHBHOCTH, cocTaBJiisieT oT 6,7 10 7,0. Kakasi(-ue) :kesie3a(-b1) o6ecneunBaeT(-10T) cCeKpeIuio
3TO0ro0 hepMeHTA B IPOCBET NMUIEBAPUTEJIBHOIO TPaKTa?

a. [ToguentocTHast carOHHAs Kee3a

b. TpyOuaThie xemne3sl KemyaKa

C. Ileuenn

d. JTuOepkroHOBBI JKeJe3bl (KPUIIThI) TOJICTOTO KUIICYHUKA

e. [lomxenynounas xenesa

4. Kakue U3 mnepeyMCJICHHBIX BelIECTB MOIYT BXOAUTh B COCTAB KJIETOYHOH CTEHKH
pacTeHuii?

a. XKematun

b. JIurauu

c. Ilextun

d. Kaporun

e. XuTuH

5. Kakue MoJieKyJ/Ibl TPAHCIIOPTHPYIOTCA U3 A/IPa B LUTOMIa3My?
a. Kommaren

b. MPHK JTHK-nonumepa3sr

¢. JIHK-nommumepaza

d. Keparun



e. MPHK kepatuna

6. Kakue coObITHSI B HCTOPHH Halllel MUIAHETHI OBbLIU CBA3aHBI ¢ MOsIBJIEHHEM B aTMocdepe
030HOBOIO CJI0s1?

a. Bermupanue Tpunoouton

b. Bo3HMKHOBEHHE 3yKaPHOTHYECKOM KICTKH

¢. OcBoeHuE CyIIN KUBBIMU OpraHU3MaMu

d. BO3HUKHOBEHHE MHOTOKJICTOUYHBIX OPIaHM3MOB

€. Bo3HukHOBeHHE a3pOOHOTO JAbIXaHHS

3ananue 7. Pabora ¢ u3oOpakeHusimu 00beKTOB. PaccMoTpuTe pHCYHKH M
BBLINOJIHUTE 3aJaHusA. MakcuMaibHas OLIEHKA — 5 0aJljIoB.

PaccmoTpuTe pHCYHOK, Ha KOTOPOM TMpEACTaBICHBbI pA3IUYHbIE >KUBOTHBIE (COOTHOILIEHHE
pa3MepoB He coOmroeHo0). Onpenenure, K KaKUM OTpsiaM OHU OTHOCSITCS, M 3allUIIATE PYCCKHE
Ha3BaHUA 3TUX OTpH)IOB B ClicOaJIbHO OTBC)IéHHBIe I10JIs pﬂI[OM C COOTBCTCTBYIOH_[I/IMI/I HOMepaMI/I.

Ne HaszBanme oTpsina

1. | Kypoobpazubie

2. | BopoObruHoOoOpa3Hbie

3. | PxankooOpa3Hbie

4. | CoBoobOpa3Hbie

5. | I'yceoOpazusie (I[ImacTHHIATOKITIOBEIE)

3aganue 8. buosornueckuii kpoceBopa. MakcumanbHast oneHka — 10 6aos
Pemmnre kpoccBopa «buosorusi kiaerkw». M3yunre tabnuiy. B neBoii konoHke 3ammppoBaHbl
OMOJIOTHYECKHE TEPMUHBI, @ B TIPABOM — COOTBETCTBYIOIIME UM HOoMepa. PactmdpyiiTe TepMUHBI 1
BITUILIUTE UX B KPOCCBOP/I MO HY’)KHBIMH HOMEPAMH.

s 3anonnenus Kiemoxk Kpocceopoa Ucnoavb3ylime ai@asum, pacnoiodCeHHblll o0 KpOCC80POOM.
Ilepemecmume 6yKkebl N0 0OHOU 8 HYHCHbIE KIemKU npu nomowju meiwiu. Kasxcoyrw oykey anghasuma
MOJNCHO UCNOTIL308AMb HEOZPAHUYEHHOe KOIUu1ecmao pas. bykevl Modxcno c60600H0 nepemewyams 6
npeodenax nous Kpocceopoa. Ymobwl yopams u3z Kpocceopoa HEHYICHYIO OVK8Y, nepemecmume eé€ 3a
npeoenvl Nojsi Kpocceopod.



Tepmun

Homep

A30THUCTOE OCHOBaHHE, BXOJSIIEE B COCTaB
MoJsieKyJbl ATO.

Yuco aToMOB yriieposia B MOJICKYJe pHOO3EL.

DOTOCHHTETUYECKUI TUTMEHT PACTEHUMN.

Yucno saep B KIETKE 3BIJIEHBlI 3€JIE€HOM Ha
CTaJuu UHTep(a3bl.

[Ipoiecc  obOpa3oBaHusi  YITICBOJOB W3
HEOPraHWYECKUX COCJAMHEHUA TIPU ITOMOIIN
SHEPTUU CBETA.

KonngectBo map (;1y0:1eToB) MUKpOTPYOOUEK B
aKCOHEMeE KI'yTHKa 9yKapuOTUYECKOH KIIeTKH.

Meramn, atoMbl KOTOporo cozaepxarca B | Yucio IIyPUHOBBIX HYKJICOTHJIOB B
MOJIEKyJIaX TeMOTJI00MHA. nocsenoBareabHocT Mmatpuanon PHK:

AAY VI'VITIH ATATII.
Mounomep (amemeHTapHas CTpyKTypHas | Yucino  aromoB  yriaepoja B MOJIEKYJIE
equauna) mosekyisl JIHK. (PYKTO3BI.
Hucaxapua, cocroammii u3  octatkoB | KonmuecTBO 1ouepHUX KIETOK, 00pa3yrOIIUXCs

TJIFOKO3bI U (PPYKTO3BI.

B pe3yJbTaTe MEUOTHYECKOIO JEIEHUS OJHOU
MATEPUHCKOW KJIETKH.

3anacHOW TMoOJKMcaxapu/l,
KJIETOK JKUBOTHBIX.

XapaKkTepHBIA st

Yucno XpoMocoM B SHIIEKIIETKE TOpOXa, eciu
M3BECTHO, YTO BEreTaTMBHAs KJETKa Topoxa
conepxut 14 xpomocom.

Monowmep (aemeHTapHas cTpykTypHas | Yucino octatkoB (ocopHOl KHCIOTH B
€/IMHUIIA) MOJICKYJIBI OeNKa. coctaBe MOJIeKyJIbl ATOD.
Hucaxapun, SBJIAIOLIMHACS OCHOBHBIM | UHCIIO MOJIEKYJl MUPOBUHOIPAJAHOM KHUCIIOTHI,

YIJI€BOJAHBIM KOMIIOHCHTOM MOJIOKA.

o0pa3yromuxcs TpH  PaclICIUICHUH  OJHOMU
MOJICKYJIbI TJIFOKO3bI B XOJI€ TJIMKOJIU3A.

benoxk, o0pa3yronmii TOJICTBIE HUTHU | Yucno kiIeTok B 3MOpPHOHE MOCJE 3aBEpLIEHUs
MHOGUOPHUILIL. TPEThEro JCICHHWS Ha CTaAuu JIpoOJIeHUs
3UT'OTHI.
OrtBer:
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3ananme 9. PacuétHas 3agaya. Pemure 3aga4dy, MCHoJIb3ysl OTBEJAEHHOE MOJIE.

MaxkcumanbHas olleHKa — 5 0aJUIoB.
N3BecTHO, 9TO OfHA M3 OBYX cyObenuHuIl Ocenka X komupyercs reHoM A. [locie TpaHCKpunium
ATOTrO reHa U BbIPEe3aHUs HEKOJIMPYIOIIUX Y4acTKOB nocienaoBareiabHocTs MPHK, Bitouas crapt- u
CTOI-KOAOHBI, cocTaBiseT 1002 HykieoTH1a, IPUUYEM U3BECTHO, YTO CTAPT-KOJOHY COOTBETCTBYET
aMUHOKHCIIOTa METHOHHH, & CTOM-KOJOH CIYXHT ‘“3HakoM mpenuHanus’ . Ilocie TpaHciasiuuu ot
TIOJIMTICNITUTHOM TIETIH OTPEe3aeTCsl KOHIEBOM (pparMeHT u3 93 aMUHOKHUCIIOT, U MEXKIY TPYIaMu
—SH 1ByX 0oCTaTKOB ICTEHHA 00pa3yeTcss KOBaJeHTHAs — AUCyIb(uaHas — cBsa3b (—S—S—). Bropas
cyObenuuuiia 0enka X, KoTopas KOIUPYyeTcs TeHOM B, mocie TpaHCHsIIMy UMEeeT TaKyro Ke JUTHHY
MOJIMMIENTUAHON I1IeMH U TMOJABEpPraercs CXOJHBIM IOCTTPAHCISIMOHHBIM Moaudukamusm. B
coctase Oenka X 00e cyOBbeIMHUIIBI COSTMHEHBI MEXKTY COO0 HEKOBAJIEHTHBIMU — BOJIOPOIHBIMU —
cm3saMu. Onpenenute MOJEKYISpHYHO Maccy Oenka X B nmanbToHax ([la), ecnmu 1 Jla pasen 1
aTOMHOHM EJMHMIIE MAacChl, a CpeIHSsS MOJICKYJSpHAs Macca OJHOr0 HEeMOIU(PHUIIMPOBAHHOTO
aMUHOKHCIIOTHOIO OCTaTka B cocraBe mnojunentugHo nenu cocrasiser 100 Jla. Xopn pemenus
MOSICHUTE.
Pemenue:
1) Tlo ycioBHIO 3a7a4H, CTOI-KOJOH CIIY)KHT «3HAKOM IPEIMUHAHUS», TO €CThb HE KOIAUPYET
HUKAaKyl0 aMuHOKHCIO0Ty. CreaoBareiabHO, COOTBETCTBYIOIIME 3 HYKJIEOTHJAa HEOOXO0AUMO
UCKITIOYUTH U3 YKCIIa KOJUPYIOIINX HYKJIeoTH10B MaTpuyHoii PHK:
1002 — 3 = 999 (HyKJI€OTHUIOB) — KOJUPYIOT aMUHOKUCIIOTHBIN COCTaB OCIIKOBOH IICTIH.

2) CornacHO CBOMCTBaM T'€HETUYECKOTO KOJA, KKIYI0 aMUHOKHCIOTY KOTUPYIOT 3 HYKJICOTHA.
CrnenoBatenbHO, OenmKoBas IeNb NEPBON CYyOBEAMHHIIBI HETIOCPEICTBEHHO IIOCIIC TPAHCISIIUU
OyZeT BKJIIOYaTh:

999 : 3 =333 (aMUHOKHCIIOTHI).
3) [locne oTpe3aHust KOHIIEBOTO (hparMeHTa B COCTaBE MEPBOM CyOBEAMHUIIBI OCTAHETCS

333 — 93 = 240 (aMHHOKHCIIOT).
4) MonekynsipHasi Macca MepBoil CyObeTuHUIIBI 10 (POPMUPOBAHHUS TUCYIb(OUTHON CBA3H:

240*100 = 24 000 ([da).

5) B pesynbrate o0Opa3oBaHHsS AUCYIb(PUIHON CBSI3W M3 COCTaBa MEpPBOMl CyOBEAMHHIIBI OymyT
ynaneHsl qBa aroma H, u e€ macca cocrasut: 24 000 — 2 = 23 998 ([1a).
6) Mcxons u3 ycinoBus 3a/ladd, Macca BTOPOUM CyObEeTUHUIIBI paBHA Macce MEPBOM, a BOJOPOIHBIC
CBSI3M HE SIBJITIFOTCSI KOBAJICHTHBIMH, TO €CTh HE OKA3bIBAIOT BIUSHHUS HA MOJICKYJSPHYIO Maccy
6enka. CrenoBarenbHo, Macca Oenka X: 23 998*2 = 47 996 (/1a).
Otger: 47 996 Jla.

3ananue 10. Padora c¢ rpajpuxkom. IIpoananu3upyiite npeATOKEHHYIO

HH(OPMALNIO M BBINOJHUTE 3aJaHus. MakcuMallbHasl OLleHKa — S 0aJioB.
dapMaKOKMHETHKA — 3TO pa3zien (papMakoJOTHH, KOTOPBIH M3y4aeT MPOLECCHI, IPOUCXOASIIUE C
JIEKAPCTBEHHBIMH IIpENapaTaMy I0CJI€ UX MOCTYIJIEHUS B OPIaHU3M, B TOM YHCIIE PACIIPEIEICHUE B
TKaHsAX, MeTa0OJu3M U  BBIBEJCHHE KOHEUYHBIX IPOAYKTOB oOMeHa. /[l wu3ydeHus
(apMaKOKMHETUYECKHX OCOOCHHOCTEH JIEKapCTBEHHBIX MpEnapaToB MCCIENOBATENN cOOpalid TpH
IPYIIIBI UCIBITyeMbIX. KaKIbplil MCIIBITYEMBIN W3 IEPBOM I'PYIIIBI IPUHSUII IIpenapat A nepopaibHO
(BHYTpB, yTEM TporiareiBanus). Kaxxaplii HCHBITYEMBIH U3 BTOPOM TPYMIIBI MOTYYHIT MOJKOKHYIO
MHBEKIMIO npernapaTta b, a KakIblil UCIIBITYEMBIN U3 TPEThEN IPYIIBI — BHYTPUBEHHYIO HHBEKLINIO
npemnapara B. 3arem B TedeHHE HECKOJIBKHX YacOB y KaXKJOTO MCIBITYEMOTO Opajiu MpoObl KpPOBU
U3 JIOKTEBOM BEHBI M ONPENEIUIM KOHICHTPALUI0 BBEAEHHOrO Ipemapata B Iuiasme. Ilocie
yCpelHEHHs]  TOJYYEeHHBIX  3HAYeHWH A Kaxaoro mpemapata  Oblla  TOCTpOEHA
(dbapMakoKUHETHUYECKass KpuBas — IrpaduK 3aBHCHUMOCTH KOHIIEHTpPAlMU BeUIecTBa B KPOBU OT
BpeMeHH (PUCYHOK 1).
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Bpemsa, u Bpems, y
5 18000
E 16000 Ne3
14000 Pucynok 1. @apmMakoOKMHETHYECKHUE
< 12000 KPHUBBIE PA3IMYHBIX JIeKAPCTBEHHBIX
T 10000 npenaparos. Ilo ocu abcuucc — Bpems, u
2 3000 (9acel), MO0 OCH OpPJMHAT — KOHIICHTPAIHs
q;_ 6000 , mpemapara B miazMe kpou: Nel — mr/mn
T 4000 (mukorpamm Ha MHLTEHTP), Ne2 u 3 —
X 2000 HI/MI (HAaHOTpaMM Ha MAJUTHITHTD).
0
0 1 2 3 4 5 6 7
Bpems, u
3aganuqa:

1. PaccmoTpute (apMakOKHHETUYECKUE KPUBEIC, TPEJCTABIICHHBIC HA PUCYHKE 1, U Ompenenure,
kakomy u3 mpenapatoB (A, b unu B) coorBercTByeT Kaxnas u3 Hux. [losicHuTe CBOM OTBET.

Ortger:

[Ipn ycTaHOBIEHMHM COOTBETCTBHUS CJEIOBAIO OOpPaTUTh BHUMAHUE Ha BpPEeMs JOCTHIKCHHUS
MAaKCHUMaJIbHOM KOHUEHTpALMK JICKAPCTBEHHOTO Ipenapara B Iia3me KpoBu. [Ipu BHyTpuBEeHHOM
BBEJICHUU (BBEJACHUM HEMOCPEICTBEHHO B KPOBSHOE PYCJIO) MaKCHMalbHas KOHIEHTpAalus B
MJIa3Me JIOCTUTAeTCsl OBICTpee BCEro, cleAoBaTeNbHO, mpernapaTy B cooTBercTByeT kKpuBas No2.
[Ipy TOAKOKHOM BBEIEHUU JIEKAPCTBEHHOE BEIIECTBO OBICTPO BCACHIBAETCS B KPOBEHOCHBIE
KanmwuUIApbl KOXKH, HO €ro TOCTYIUIEHHWE B KPYIHBIE COCYABI (M3 KOTOPBIX W OEpyT KpOBb IS
aHanusa) TpeOyer Oonee NPOJAOHKUTETBLHOTO BpeMeHH. TakuM oOpasom, mpemnapary b
coorBercTBYeT KpuBas Nel. IIpu nepopanibHOM BBEIEHUU JEKAPCTBEHHOE BEIIECTBO MPOAEIBIBAET
HauOoJee JONTUN MyTh 10 TOCTYIJIEHUSI B KPOBSHOE PYCIIO, TOCKOJIBKY BCACHIBACTCS B KPOBb U3
MOJIOCTH THUIIEBAPUTENBHOTO TpakTa. CrlenoBarenbHo, mpernapaty A cOOTBETCTBYeT KpuBas No3,
OTpaXKarollasi CaMyr0 HU3KYH0 CKOPOCTb JTIOCTHKEHUS MAKCUMAJIbHON KOHLIEHTPALUH.

HekoTopble y4aCTHMKH MBITATMCh OTBE€YaTh HA BOMNPOC, CPABHUBAS 3HAYEHUS MaKCUMaJbHOU
KOHIIEHTPAIIUHU, YTO MPUBOAWIO K omuOkamM. CienyeT MOMHUTh, YTO 3TO 3HAYEHHE OIpelesieTcs
HE TOJBKO CIOCOOOM BBEJEHHUS, HO W OT PSIOM JAPYTUX YCIOBUH, B TOM YHCIIE KOJIUYECTBOM
BBEJIEHHOTO TIperapaTa (1030i), ero MeTaboIMUYeCKUMHU TPEBPAIICHUSIMU U T.J., YTO HE MO3BOJISIET
YCTaHOBHUTBH COOTBETCTBUE OJHO3HAYHO.

2. Ilepuon mnomyssiBeneHust (T1/2) — 3TO MpPOMEXKYTOK BpEMEHH, 3a KOTOPBIA KOHLIEHTpalUs
JIEKapCTBEHHOI'O BEIIECTBA B IJIa3M€ KPOBHU CHIDKAETCA B J[BA pa3a C MOMEHTA JOCTH)KECHHS
MaKCHMaJIbHOW KOHIeHTpaluu. OnpeennTte nepruo/i NoJyBbIBEICHUS AJIs IpenapaTa A, UCTIONIb3YS
COOTBETCTBYIOIIYIO (hapMaKOKHHETHUECKYIO KPUBYIO.

Otser: 3 yaca.

MaxkcumanbHast KOHIIEHTpanus npernapara A cocrasiser 16000 HI/Mil U JocTHraeTcs 4epes JBa
yaca mocyie BBeneHus (cMm. kpuByro Ne3d). KonmenTtparus, cooTBeTCTByOImas Ty, COCTaBIsSET
16000/2 = 8000 (ar/mi) u mocturaeTcst uepe3 5 yacoB mocie BBeAeHHs. ClenoBaTeNbHO, Tepruo
TTOJTYBBIBEJICHUSI COCTAaBUT 5 — 2 = 3 (uaca).



6
3. Ilpenapar b mpexacraBmsier coOoi aHAIOr YEIOBEYECKOTO MHCyaWHA. Ha u€M OCHOBaHO ero
nedeOHoe aeiicTBre?
Orser:
NHCcynuH — 3TO TOPMOH IOJKEIyIOYHOU >KEJIE3bl, KOTOPBIM CTUMYJIMPYET YCBOCHHME IJIHOKO3BI
TKaHAMHM opraHu3Ma. HenoctarouHas mNpoayKIUs HMHCYJIMHA HAOMIOAAeTcs MpH  TaKoM
3a0oJeBaHnU, Kak caxapHblii amaber 1 Tuma. [lpemaparsl MHCYJNHMHA IMO3BOJISIOT BOCIHOJIHUTH
HEJ0CTAaTOK 3HOTEHHOTO TOPMOHA U CIIOCOOCTBYIOT HOpMAIM3AIMK YTIEBOIHOTO OOMEHA.

3ananme 11. Pabdora ¢ undopmanueir. BHUMaTenIbHO NMPOYUTANTE MPEIIOKEHHBIE
(parMeHThl TEKCTa M PACCMOTPUTE PUCYHKH, 3aT€M IEPEXOAUTE K BBITOIHECHUIO

3aganuii. MakcumaiipHas orieanka — 10 0ayuios.

®parment 1. JlloMuHecmeHIHUsi — OTO HeTerioBoe (“XOJ0AHOE”) CBEUCHHE BEIIECTBA,
MPOUCXOJIAIIEE TIOCIE TMOTJOMICHUST UM SHEpruu Bo30yxaeHus. OT TemIoBOro CBEUYCHHUS,
BO3HUKAIOIIETO MPU TOPEHUHU, JTIOMUHECIICHIIUS OTJIMYACTCS TeM, 4TO €€ M3IydeHHe HE CBSI3aHO C
HarpeBanueM. [lpupoma  SHeprum  BO3OYXKIEHUS  MOXKET  OBITh  Pa3IUYHON:  IIPH
XeMUJIIOMUHECHeHIINH CBEUYCHHE BO3HHMKACT MpPU MPOTEKAHMM XUMHUYECKUX pEeakluid, a MpH
¢oTosrOMUHeCHIEHIINU (B YaCTHOCTH, ()MIyOpeCHeHIIMH) — B PE3YJIbTaTe MOIJIOUICHUS DHEPrHU
CBeTa.

CrocoOHOCTBIO JIIOMHUHECUMpPOBaTh 00JaJal0T MHOTHE KHUBble opraHusMel (puc. l1A). B
OOJIBIIMHCTBE CIy4aeB B OCHOBE OMOJIIOMHHECLICHLIUU JISKUT (pepMEeHTATHBHAs peakius, B XOJHe
KOTOpPOH 0co00€ BEmecTBO — JIIOHH(EPUH — OKUCISIETCS KHCIOPOAOM 0 OKcmmonudeprHa c
yuactueM (Qepmenta awonudepaspl. Ilpu sToM 00pa3yroTcsi NPOMENKYTOUYHBIE MPOAYKTHI,
HaXOJAIIMeCs B BO30YXIEHHOM (BBICOKOIHEPTETUYECKOM) COCTOSHHH. «COpachIBash JHIIHIOK
SHEPTUI0, OHU U3TY4YaroT KBaHTHI cBeTa. Hannuue kucnopoja o0s3aTenbHO A TAKOH peakiuu, HO
Y HEKOTOPBIX OPraHu3MOB Jiisi €€ mpoTekanus Tpedyrorces Takke AT®, HOHBI KaTbIHsI HITH MarHus.
Ha nannbplit MOMEHT y pa3HbIX OpraHM3MOB OMKMCAHO BCEro 8 pa3sHbIX BAPHAHTOB JOLUGEPHHOB, TO
€CTb 9TH MOJICKYIIbI, MO-BHIMMOMY, Mall0 MEHSJIMCh B XOJI€ JBONIONMU. A BOT sronudepassi
ropazno Oojee pa3sHOOOpa3Hbl. JlaHHBIE 00 WX CTPYKType MO3BOJWIM MPEANOTI0KHUTh, YTO
OMOJIFOMUHECIICHITUS Y pa3HBIX BUIOB BO3HHKaJa He3aBucuMo He MeHee 40 pas.
JIrorudepun-mronudepasHbie peakliud MOTYT MPUMEHSITHCS KUBBIMH OPTaHU3MaMH B Pa3IUYHBIX
nensx. Hanpumep, y riayO0okoBoaHbIX pbi0 u3 oTpsga Lophiiformes (Y aunbimnkooOpasHbie, puc.
1b) mepBBIi J1y4 CIMHHOTO IJIaBHUKA MPEoOpa3oBaH B JIOBUYIO «YIOUYKY» (WILIMIUI), HA KOHIIE
KOTOPOM HaXOAUTCS KOKHUCTHIN Merodek (3cka). CBeueHne HaxoIAIIMXcs BHYTPH ICKU OaKkTepuii-
CUMOHMOHTOB WCIIOJB3yeTCS PBHIOOW Kak MpUMaHKa JUIs JOOBIYM, a Tak)Ke MOMOTaeT IMPHUBJICYb
MOJIOBOTO MapTHEpa. Y KanbMmapa-cBeTIssuka PoTodophl — CBETSIIMECS OpTaHbl, BhIpaOaThIBAIOIINE
monudepuH u ronMdepasy, — HAXOIATCI Ha OpPIOMIHOW CTOPOHE Tela U O00ECIEeUUBAIOT
KUBOTHOMY «KaMy(JIsDK CO BCTPEUHBIM OCBEUICHUEM): CBEUEHUE JIeNaeT KaJbMapa HEBUIUMBIM HA
¢doHe CBeTa, MPOHUKAIOIIETO CKBO3b TOJINY BoabI (puc. 1B). A pauku u3 cemeiictBa Cypridinidae
(xmacc Octpakofpl) Uil 3alIUTHl OT XWIIHUKOB BBIACISIOT CBeTAluiics cekper (puc. 1I).
Jroumdeprr u monudepaza MPOU3BOAATCS B KIETKaX JKEJIE3WCTOr0 OpraHa Ha BEpXHEH Tyoe
pauka. IIpm oOmacHOCTM OHM BBICBOOOXKIAIOTCS B OKPYKAIOLIYIO Cpeay, B3aUMOJCHCTBYIOT ¢
KHCIIOPOOM, U 00pa3yeTcs CBETsIeecs: 00J1aKo, OTITyTHBAIOIIEe Bpara.

(Iloocomosneno ¢ ucnonvzosanuem mamepuaios catima elementy.ru.)

®dparmenT 2. M3ydeHue cBeTsIIEHCS THXOOKEAHCKOWM Meay3bl Aequorea victoria mokasano, 4to 3a
e€ OMOJIFOMUHECIICHIIUIO OTBEYAIOT JBa O€jKa: IKBOPHMH U 3eJIEéHbIH (piyopecueHTHBIN 0ejloK
(green fluorescent protein, GFP).
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Pucynok 1. (A) Pa3znooOpa3me omuHecuupyommux opranusmon. (b) Ceersmasics 3cka
yauiabuuKa. (B) AKTUBHBI KaMyQuisak KaabMmMapa-cBersuka. (I') JlioMuHecueHuus padka
u3 cemeiicrBa Cypridinidae: nmomaB B por k pbiOe, OH BbIAENSIET CBeTsAIIeecs OOJIAKO, U

00eCKypaXeHHOMY XHUITHUKY IPUXOJUTCS PACCTAThCS CO CBOEH JOOBIUCH.

DOKBOpPUH — 3TO XEMMWJIIOMUHECHEHTHBIN O€l0K, KOTOPBIA JJIsi CBEUEHUS UCIOJIb3YyeT JouudepuH
nenentTepasuH (puc. 2A). LleneHTepa3uH ydacTByeT B JIOLM(EpUH-TIONU(PEPA3HBIX PEAKIUAX Y
MHOTHX OPTaHHU3MOB, OJIHAKO 3KBOPUH Jronudepa3oi He sBiseTcs. OH OKUCIISIET LieJeHTepa3uH 0e3
ydacTHsl KUCJIOpOZa B IPHUCYTCTBMM HMOHOB Kaiublus. B pe3ynpTaTe peakuuu BO3HHMKAET CHUHEE
ceeueHue (puc. 2B). A Bot 3enéHoe cBeueHue GFP — 310 He xemu-, a QoTOIOMUHECLIEHLINS,
KOTOpast BO30Y>KAAaeTcsl CBETOM CHHEH, (proneToBoit n yapTpaduoaeToBoi obnacteit criekTpa (puc.
2B, B). Y A. victoria ¢uyopecuenius GFP Bo30ykaaercsi cBe4eHHEM SKBOPHHA, KOTOPOE MTPU ITOM
MIOTJIOIIAETCS HE MOJHOCTBIO, M B UTOTE JIIOMUHECLEHIIMS ME1y3bl UMEET 3€7EH0-TOTy00M IBET.
GFP mmpoko wucnonb3yercss B OHMOJOIMYECKHX MCCIEAOBAHUAX B KauyeCTBE TI'€HETHYECKON
¢nyopecuenTHol MeTku. [{na storo ren, koaupyroumii GFP, BcTpauBaioT B HAacieICTBEHHBIH
MaTepuana KIETKH, «IpUIIUBas» €ro K ulydaemMomy TeHy. Takum o0pa3oMm, MpH 3amycke
TPAHCKPHUIILUU U3Y4aeMOro I'eHa aBTOMAaTH4eCKH 3amyckaercsa u TpaHckpunuus reHa GFP. Ilocne
TpaHcisiuu  nonunentuaHas uenb GFP Takke oOka3bpIBaeTCsd «IIPUIIATOW» K OCHOBHOMY
0eIKOBOMY NMPOJYKTY M B JalibHeieM nosTopsieT ero cyab0y. Monekyna GFP noBonbHO mana,
OMOXMMHYECKH MHEPTHAa M HE OKa3bIBAaeT CYLIECTBEHHOI'O BIIMAHHSA Ha paboTy Oenka. B To xe
Bpems (ayopecuenuuss GFP mo3Bosisier yBHIETh H3ydaeMblii O€OK B KJIETKE M OLIEHUTHh €ro
KoJIn4ecTBO W Jiokanu3anuto. GFP-conepikaiye KJIETKM MOKHO BBOJIUTh B OPraHU3M >KMBOTHOTO
WIM pacTeHus, U Mo (IIyOpecCleHTHOMY CUTHaly HaOJI0JaTh UX pa3MHOXKEHHE, MUTPALUI0 U
rubenb. bonee Toro, 3a cuér HampaBieHHOro MytareHe3a Ha ocHoBe GFP wuccnenmoBarenmsvu
MoJTy4eHbl (hIyopeclieHTHbIe Oelku ¢ Apyrumu ¢uryopodopaMu, AAONMMH CBEUYEHHE B CaMBIX
Pa3HBIX 00JACTIX CIIEKTPa — OT YIbTPAPHOIETOBOM 10 HH(DPAKPACHOM.
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Pucynok 2. (A) Henenrepasun. (b) ®ayopodop GFP - gacte OGenkoBoli 1enu, oTBeUaromas 3a
dayopecuienimio.  O0a CcoOeMMHEHUS COCTOST W3 TPEX AMHHOKHCIOTHBIX ocTaTkoB. (B)
Cnekrpajbhble xapaktepuctuku GFP u sxkBopuna: 1 — cnekrp nornomenus GFP (ocHoBHOM
MaKCUMyM WHTEHCHUBHOCTU — 395 HM, MOMOJHUTENBHBIN — 475 HM), 2 — CHEKTP JIOMUHECLCHIINH
9KBOpHHA (MakcuMyM — 465 uMm), 3 — ciektp dayopecuenuuu GFP (makcumym — 509 um). OTH. ex.
— OTHOCUTEJBHBIE €IMHHUIIBI.

B kaxnoM u3 npuBeaéHHbIX HUKe 3a1aHuil BbiOepuTe BCE npaBuibHbIe BapMaHTBI 0TBeTA.
Kasknplii 0oTBeT 3aNUIINTE B CHENHAJBHO OTBeIeHHOE T0JIe B BH/I€ MOCIe10BaTeILHOCTH OYKB
B aJ1(paBUTHOM NopsiAKe 0e3 3HAKOB NMPeNUHAHUSA U MP00eJIoB (PerucTp He BasKeH).

1. Ilpouuraiite ¢parmenT 1 u paccmorpute pucyHok 1. BbiGepure Bce mNnpaBHJIbHbIE
yTBep:KIeHHUs.

a) CnocoOHOCTH JIIOMUHECIIUPOBATh HE XapaKTePHa JIsl OTHOKIETOYHBIX DYKapHOT.

b) JTrormudepun-momnudepastas peakiys MOKeT IPOUCXOIUTD ¢ 3aTpaToil sHeprun AT.

C) ['myOOKOBOAHBIN yIUIBLIMK JTOMUHECIHPYET 3a cu€T sonudepruHa u gronudepasbl, KOTOpbIe
BbIPa0aTHIBAIOTCS B €M0 COOCTBEHHBIX KIIETKaX.

d) Jlrorudepasa — 3T0 pepMEHT, KaTaTU3UPYIOIINI OKHCICHHE MOJICKYJIbI IO EepHHa.

Ortger: bd

2. Ha ocHoBaHuM nHGopmanuu, npeacraBjieHHo Bo ¢parMenTe 1 u Ha pucyHke 1, ykaxure,
AJISl Yero )KMBbIe OPraHU3MbI MOT'YT UCNIOJIb30BATH OMOJTIOMUHECHEHIIUIO.

a) MackupoBka.

b) Oxora.

C) BHyTpuBUI0Basi KOMMYHHKAIHSL.

d) OtryruBanue XUIHUKOB.

Ortser: abcd

3. IIpounTaiite ¢parmMeHT 2 W paccMOTPUTe PUCYHOK 2. Bpidepure BCce NpaBHJIbHBbIE
YTBepKIeHH.

a) CuHHI KOMIIOHEHT JIOMUHecHieHIMH Aequorea victoria siBisercs pe3yabTaToOM KIIaCCHYeCKOM
monudepuH-IonrQepazHon peakiuu.

b) GFP crocobeH MFOMUHECITUPOBATH TOJIBLKO B IPUCYTCTBUH SKBOPHHA.

C) OcHoBHOW MakcuMyM crekrpa mnorjomenuss y GFP u  MakcuMyM HMHTEHCHBHOCTH
JIOMHUHECIIEHIIMH Y 9KBOPUHA COOTBETCTBYIOT OJHOMY M TOMY K€ 3HAUCHUIO JUTMHBI BOJHBI CBETA.
d) B otimume ot giryopodopa GFP, nenenTepa3uH coaepKUT OOIbIIEe OCTATKOB TUPO3HMHA.

Ortger: d

4. IpouuTaiiTe pparmeHT 2 U paccMoTpuTe pUcCYHOK 2. Kakue OmoJiornueckue npouecchl
MOKHO BBISIBUTH B JKCIIEPUMEHTAX ¢ McnoJyib3oBannem GFP?

a) M3meHeHue coepkanus Oeyka B KIICTKE.

b) TpancmopT Genka MeX Iy OpraHeIaMHi U IUTOILIA3MOH.

c) Cekpenust OenKa BO BHEKJIETOYHYIO CPETy.

d) PacripocTpaneHue OmmyXoyeBbIX KJIETOK B OpraHu3Me.



Ortser: abcd

5. Ha ocHoBaHuM MH(pOpManuu, NPUBEIEHHOH B TEKCTOBBIX (pparMeHTax M HAa PHCYHKaXx, a
TaK:Ke COOCTBEHHBbIX 3HAHUM, BbIOepUTe BCe MPaABUJIbHbIE YTBEPKICHM .

a) B xoze sBosronmu orudeprHbl BOSHUKAIN HE3aBUCHMO HECKOJIBKO JIECATKOB Pas.

b) Pa3sHooOpa3sue CrocoOHBIX K OHOJIFOMHUHECIICHIIMH OECIIO3BOHOYHBIX CYIIECTBCHHO BBIIIC, YE€M
JIOMUHECHUPYIOLUINX 103BOHOYHBIX.

) HoBbie (hiryopeciieHTHBIE OeIKH MOYKHO MOJTydaTh MyTEM 3aMEHbI aMHHOKHCIIOT BO (hiryopodope
GFP.

d) OO6s3aTenbHBIM YCIOBUEM JUTS BO30Y)KICHUS OMOIIOMHHECIICHIIMN Y BCEX JKUBBIX OPraHU3MOB
SBJIAETCS IPUCYTCTBUE KUCIOPOAA.

OrtgerT: be

3aI[aHne 12. 3anaqa no resHeruxke. Pemmurte 3ajavy U 3anuimTe OTBETLI B

OTBEACHHbIEC I10JI4. MaxkcumanbHas OLICHKA — 5 OannoB.

Y HEKOTOpPOTO BHA IIBETKOBBIX PACTEHUH MOJydye€Ha MyTallusl B TUIACTUIHOM rene H, nmpuBojsias
K YBEJIMUYEHUIO pa3Mepa IUIOJI0B MO CPaBHEHHIO C OOBIYHBIMU U TONy4yuBIIas oOo3HaueHue HI.
Kakoro pasmepa (0OBIYHBIN/KPYITHBINA) OYAYT MJI0BI Y THOPUAOB, MMOTYICHHBIX TIPU CKPEIIMBAHHH:
A) Q nopma x & myranT; B) @ Myrant x & Hopma? /s peleHus 3a1a4u 3aII0JHUTE TaOIHILy.

Otser:
Pa3mep miog0B y MyTaHTHOTO pacTEHUS: Kpynnsrii
["'enoTnn rubpua, MOIYYEHHOTO IPU CKPEITMBAHUN A H
Pasmep miionoB y rubpuga A: OOBIUHBIN
["'enoTrn rubpuaa, MOITYYEHHOTO PU CKpenBaHuu b: HI
Pasmep miionoB y rubpuna b: Kpynubiii

3aganue 13. CoorBeTrcTBHE JAHHBIX. YCTAHOBHTE OJHO3HAYHOE COOTBETCTBHE
MeK1y OHOJIOTHYEeCKMMHU O00beKTaMM, NpeACTaBJIeHHbIMH B Tadjauume, M HUX
xapakTepucTukamu. MakcumanbHas onienka — 10 6asmios.

PaCCMOTpI/ITe Ta6n1/1uy, B KOTOpOfI MMPEACTABJICHBI PA3JIMYHBIC TPYIIIBI KHBBIX OpPraHU3MOB, H
MPOYUTANTE MPUBEAEHHBIE HUKE XaPAKTEPUCTUKHU. Y CTAHOBUTE OJTHO3HAYHOE COOTBETCTBUE MEKTY
Ha3BaHUSAMU I'PyHIl U UX OIMUCAHUSAMU. Ka)K,Z[BIfI OTBECT 3aIlIUIIIUTEC B BUIC COOTBGTCTBYIOH_IGI\;I 6YKBBI
B CIICIIMAJIBHO OTBEAEHHOE TOJI€ PSIOM C KaXIbIM OMTUCAHUEM (PETUCTP HE BaXKEH).

(I') lnanobaxkTepun
(b) ®uro- (1) Mizkpo- (E) 3enennie (1) Xnopenna
(A) IImaHKTOH | IUIAHKTOH po MHUKPOBOJIOPOCIIH (K) XnamunomoHazna
BOJIOPOCIH
(°K) lnaTomoBBI€ BOIOPOCTH
(B) 3oomnankTon (3) ®opamunudeps!
XapaKTepuCcTHKU:

1. I'erepoTpodHBIC 2YKapUOTHYECKUE OPTaHU3MBI Pa3HOTO pa3Mmepa (0T MUKPOMETPOB 10 METPOB),
B TEUEHHUE BCEH JKM3HM WM Ha OMpPENEJICHHBIX ITalax XU3HEHHOTO IUKJIa OOUTAIOIINE B TOJIIE
BOJbI. XOTS 3TH OpPraHU3MBl MOTYT 00JIalaTh JIOKOMOTOPHBIMH OpraHaMH, OHU HE CIOCOOHBI
JIBUTATHCS IPOTUB TEUCHUS.

OtBeT: B

2. OHOKJIETOYHbIE, TPEUMYILIECTBEHHO MOPCKHUE OpraHu3Mbl. ISl KIETOK XapaKTepHO HalIM4ue
BHYTPEHHETO CKeJieTa — PAaKOBUHBI, HMEIOIIEH pasHOOOpa3Hyo (GOpMY M COCTOSIIECH, B OCHOBHOM,
13 kapOoHaTa Kanblus. PakoBrHA TpOHK3aHa OOJBIIUM KOJIHYECTBOM IOP.

OtseT: 3
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3. OAHOKIJIETOYHBIE HYyKapUOTHUECKHE (OTOCUHTEIUPYIOUINE OPraHU3Mbl, MPEUMYIIECTBEHHO
oOuTaronye B BOJOEMax.
Ortser: /]
4. OJHOKJIETOYHBIM OpPraHW3M TPYIIEBUAHON WM OKPYIJIOH (OPMBI, MMEIOUIMHA OJWHOYHBIN
KPYIHBIN XJIOPOIIACT U aKTUBHO MEPEBUTAIOIINICS B BOJIE C TOMOIIIBIO IBYX JKI'YTHKOB.
Otset: K
5. Mopckue WM NpPecHOBOJIHBIE OJHOKIETOYHBIE OPraHU3MBI, KIETKH KOTOPBIX (HOPMUPYIOT
HapyXHbIH CKelleT (IaHUUpPb) B BUJE JBYX CTBOPOK HEOJUMHAKOBOro pasmepa. CTBOPKH MaHLMPS
UMEIOT CJIOKHBIM OpHAMEHT, WHIUBUAYANbHBIA JUIS KaXJIOTO BHJA JaHHBIX OPTraHHU3MOB.
OO0s3aTenbHBIM YCIIOBHEM JUISI pOCTAa M PAa3MHOXEHHS STHX OPraHU3MOB SIBJISICTCS HAJHYUE B
OKpY>Karollel Bojie pacCTBOPUMBIX (GOpM KPEMHHUSI.
Otset: K
6. MukpocKkonuyecKkrue OJHOKJIETOYHbIC WJIM HUTYAThIE OPTaHU3MBbl, KaK MPaBUJIO, COJEpKalIUe B
KJIETKaX (POTOCHMHTETUYECKHE MUTMEHTHI KPACHOTO M CHHETO I[BeTa. MHOTHE MPEACTaBUTEIN dTOU
IPYMIbl OPraHU3MOB CIIOCOOHBI K (PUKCAIIMH MOJIEKYJISIPHOTO a30Ta.
Otset: I’
7. ABTOTpO(HBIE OpPraHU3MBbI, XapaKTepU3yIoIIuecs OONbIIUM pa3HOOOpa3ueM CTpOeHUs: U (HOPMBI
XJIOPOIUTACTOB. XJIOPOIIACTHI HE CoJAepXaT (UKOOMIMHOB W B OOJBIIMHCTBE CIyd4acB HE
HAKaIJIUBAIOT OOJBIIOrO KOJMYECTBA KAPOTUHOMAOB. Takum o00pa3oM, mpeodiiaJaroniuMu
MUTMEHTAMH 3THX OPTaHU3MOB SBISIOTCS XJIOPO(MWIUIBI, MPHUIAIOIINE KIETKaM CIeHU(pUICCKYIO
OKpACKY.
Otset: E
8. OmHOKIETOUHBII (OTOCHHTE3UPYIOUINII OpraHu3M OKpyrioi ¢opmel. OTinyaeTcs BBICOKOI
CKOPOCTBIO pOCTa W YaCTOTOW JEJICHUM, SBISETCS OJHUM U3 Haubojee MepPCIEeKTUBHBIX
OpPraHU3MOB, UCIIOJIBL3YIOLIUXCS ISl IPOU3BOJICTBA OMOTOILITNBA.
Otset: U
9. MUKpOCKOIUYECKUE 3y- U MPOKAPUOTHUECKHE (DOTOCHHTE3UPYIOLIUE OPTaHU3MbI, HACETSIOLINE
IIOBEPXHOCTHBIE CJIOM BOABl MOPEH M IPECHBIX BOJOEMOB U SBISIOIIMECS IPOJIYLIEHTaMU
OpPraHUYECKOT0 BEIECTBA B BOJHBIX YKOCUCTEMAX.
Otset: b
10. COBOKYITHOCTb >KMBBIX OPraHU3MOB, OOMTAIOIIMX B TOJIIE BOJBl U MACCUBHO MEPEHOCHUMBIX
CUJIOW TE€YECHUS.
Otset: A

3aganue 14. Bompoc ¢ pa3BépHyThiM oTBeTOM. /laiiTe pa3BepHYTHIl OTBeT,

3aluIIUTe ero B OTBeJeHHoe noJje. MakcumanbHas oueHnka — 10 6amios.

N3BecTHO, YTO BOJA UIpaeT BAKHEHIIYIO pOJib B MOAJEPKAaHUKM HOPMaJIbHOM padOThl OpraHu3zMa
yenoBeka. Kak Boja mocTymaer B OpraHu3sM M BbIBOAWUTCS U3 Hero? Kakue ¢yHKuMuM oHa
BbINONHAET? Kakue perynsiTopHble MEXaHU3MBbI MTOIIEPKUBAIOT ONTUMAIBHOE COZIEP )KaHNE BOJBI B
opranusme?

Orger:

|. 3 BHewHe# cpesibl BoJIa MOCTYIAET B OPraHU3M YeJIOBEeKa uepe3 MUIEBApUTENbHBIN TPaKT (IpU
ynoTpeOJeHUN TNHINKM U HANMUTKOB). BcachlBaHuWe BOJIBI HAYMHAETCS YK€ B POTOBOM IOJIOCTH,
OJTHaKO HauboJiee MHTEHCHBHO 3TOT IPOLECC MPOMCXOOUT B KulleuHuke. Kpome Ttoro, Bona
oOpa3yercs B OpraHu3Me B pe3ysibTaTe METa0OJIMYECKUX peaklUuid, HampuMep NpU OKUCICHHUU
KHUPOB.

[l. OcHoOBHyIO pOJb B BBIIETCHUM H30bITKA BOJABI HMIPaeT MOYEBBIJCIUTENbHAS CHCTEMA,
LEHTPAJIBHBIM OPraHOM KOTOPOW SIBIISIFOTCS NMOYKH. IIoMHMMO BbIENEHMS BOABI C MOYOH, OHa
yaansercss ¢ IMOTOM, KaJOBBIMM MaccaMH, a TakKe HCIapsieTcss C IMOBEPXHOCTH CIIU3HMCTBIX
000I10ueK.

I1l. OcHOBHBIE PYHKIIMH BOJBI B OPraHU3ME:

1) YauBepcanpHas cpesa s POTeKaHUsI OMOXUMHYECKUX PEAKIIUH.
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2) Tpancmopt BeliecTB B oOpraHusMe. MHOTHWE BEIIECTBA TPAHCIOPTUPYIOTCS HMEHHO B
pPacTBOPEHHOM COCTOSTHUU — C TOKOM KPOBH, TUMQBI, TyTéM AUPHY3UN B TKAHEBOU KUIKOCTH.
3) Tepmoperymsnus. 3a cYéT HUCHAPCHHS BOJABI C MOBEPXHOCTH KOXKH M CIU3UCTBIX 000JOYCK
MIPOUCXOUT OXJIAXKICHUE Tela.
4) 3ammrtHas QyHKims. Boma o0pasyer >KHIKOCTHbIE O0OJOYKH, KOTOpPbIE 00Jaqat0T HU3KOM
C)KUMaeMOCThI0O W 00ECIeYMBAIOT aMOPTHU3AIMI0 — CMSATYCHHE MEXAHHYECKUX BO3ICHCTBUIA.
[Ipumepamu MOTYT CIYKUTh LiepeOpoCIUHaIbHAs )KUIKOCTh, OKPYKalolllas OpraHbl LEHTPAIbHOM
HEPBHOW CHUCTEMBI, 1 AMHUOTHYECKAS KUJIKOCTh, OKPYKAFOIIAs TIJIO/.
5) Cwmsruenue TpeHus. Boma cocTaBisieT OCHOBY CHHOBHMAIBbHOW KHUIKOCTH BHYTPH CYCTaBOB,
MePUKAPIUATBHON JKHIKOCTH, OKPYXKAIOIIeH CcepJle, TUIEBPAITbHON JKHIKOCTH, OKPYXKArOIIeH
JNErkue, u T.1.
IV. OnTumansHOe coaepKaHue BOJBI B OpraHU3Me MOJIJIEPKUBACTCS 32 CUET MEXaHM3MOB HEPBHOMN
U TYMOpaJIbHOH peryisiiuu. Tak, Ipu HelIOoCTaTKe BOJbI B OPTaHH3ME MOBBIIIACTCS OCMOJISPHOCTh
KPOBU. DTU U3MEHECHHSI PETUCTPUPYIOTCS OCMOPEIICTITOPAMHU TUIIOTaIaMyca, KOTOPhIe HAXOAATCS B
LEHTPE KaX/Ibl, YTO MPUBOIUT K BOSHUKHOBEHHIO CYObEKTHBHOIO OIIYIICHHS >KaXKIbl U 3aIIyCKY
MMUTHEBOTO MOBECHMS (MTOMCKa U TOTpedsieHust Bojbl). C IPyroil CTOPOHBI, KIETKH THIIOTaIaMyca
BBIICTISIIOT aHTHIWYPETUYECKHI TOPMOH (Ba30IPECCHH), KOTOPBIM BBIACNSAETCS B KPOBb 3aaHEH
noneit rumodumsa. Jlocturass JHCTANBHBIX HM3BUTHIX KAaHAIBIEB HE(POHOB, Ba3OMPECCUH
CTUMYJIMPYET BCTpauBaHUE B MEMOpaHBI UX KJIETOK BOJAHBIX KaHAJIOB (aKBAaOpUHOB). B pesynbrare
BO3PacTacT HHTCHCHBHOCTh 0OPAaTHOIO BCachiBaHMs (peabCcopOIiK) BOIBI M3 MPOCBETA KAHAJIBIICB B
KpPOBSIHOE PYCJIO, a €€ MOTepU C MOYON CHIKAIOTCS.

Bozmooicnbl u Opyeue npasunvruvle sn1emenmsi omeema.

3ananue 15. Pabora ¢ wu3oOpakenunsmMu o00bexkToB. IIpoananusupyiire
NpeaJIoKeHHbIe W300PaKEeHUs1 U BBINOJHUTE 33[IaHUSA, UCHOJb3YyS OTBeIEHHOE
noJie. MakcumaibHas onieHka — 10 6asuioB.

1. Ha pucynke n300pakeHbl )KUBOTHBIE IBYX pa3HbIX BUIOB (I, II), oTHOCAIMECS K OTHOMY KJaccy.
VYkaxxkuTe He MeHee JBYX NPU3HAKOB, KOTOPbIE XapaKTEepHBI JUIsl BCEX MpPEJCTaBUTENIEH 3TOrO
KJacca.
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OtBer:
1. Paznenenue Tena Ha TpH OTAena (TOJIOBY, TPY/b U OPIOIIKO).
2. Hannume TpEX nap 4JIEHUCTHIX KOHEYHOCTEN B COCTABE TPYAHOIO OTAEINA.
Bosmoorcnvl u opyaue snemenmsr omeema, 6eprno xapaxkmepuzyloujue 6cex npeocmasumenetl Kuacca
Hacexomvie.
2. Ilepen BaMu TabyuIia, KOTOpasi MPEACTABISET COOOM KITIOY IS ONpEleICHUs (ONMpeIeTuTeNb),
MO3BOJISIIOIIMM  YCTAHOBUTH IPUHAJICKHOCTh OpraHu3Ma K TOMY WM HHOMY oTpsay. OnHa
BKIJIIOYAET B ce0sl MPOHYMEPOBAaHHBIC YTBEpXKACHHS (TE3bl U aHTHTE3bl). HaumHaTh ompeseneHue
HeoOxomumo ¢ Te3bl Nel. Ecnu oHa BepHO XapakTepus3yeT OIpeAesieMblii 00bEKT, TO HYKHO
MEepEeNTH K Te3e CO CIEAYIOIIUM MOpsSAKoBbIM HOMepoM. Ecnmu te3a Nel He momxoaut, ciemyer
0o0paTuThcs K MPOTHUBOIOIOKHOMY YTBEPKACHHUIO (aHTUTE3€), HOMEP KOTOPOrO YKa3aH B CKOOKax
pAIOM C HOMEPOM Te€3bl, a 3aTeM MEPEXOAUTh K TE€3€ CO CICAYIOIIUM IMOPSIAKOBEIM HOMEPOM.
JIBurarbcs Mo K04y TakKUM 00pa3oM HE0OXOIuMO J0 TeX IMOp, MOKa B KOHIIE T€3bl WIIM aHTUTE3bI
He OyJeT yka3aHo Ha3BaHHe OTpsia. Vcnonb3ys Tabnuily, YCTAHOBUTE, K KAKOMY(-UM) OTpsTy(-am)
otHocaTcst opranu3mbl [ m II. Vkaxkwure 1 Kaxaoro opraHusMa Ha3BaHHUE OTpsAa, a Takke
MOCIICIOBATEIFHOCTh HOMEPOB TE€3 W/WIIM aHTUTE3, BEPHO XapaKTCPU3YIOMIMX OIPEISISICMBIN
OOBEKT.

Ne Te3a/anTuresa
1(9) |Kpbuibs (MHOT/IA YKOPOUYECHHBIC) UMEIOTCSL.
2(3) |Bpromko 3akaHYMBAETCS IBYX- WM TPEXWICHUCTHIMA XBOCTOBBIMH HUTSIMH, JUIMHA
KOTOPBIX MpPEBBIMIAET AJUHY Teja. YCHUKH KOpOode TOJIOBbL. 3aJHUE KpPbUIbS MEHbIIE
NepeHUX WJIM COBCEM OTCYTCTBYIOT. POTOBOH ammapar peaynupoBaH, HE
¢dbynakmonupyert. (Iloaénkm)
3(2) |Bpromiko 0e3 ATMHHBIX WICHHCTHIX XBOCTOBBIX HUTEH, MHOT/IA C KOPOTKUMHU HPUIaTKaAMH,
JUIMHA KOTOPBIX MEHBIIIE JAJIMHBI TeJIA.
4(5) |Mmeercs TonmpKo TepenHss mapa KpbuibeB. Ha 3ajHeM cermMeHTe rpyau pacnosiaraercs
napa OyJIaBOBHJIHBIX JKYy»kajel. PoToBble opransl 00pa3zyroT Xo00ToK. (IByKpblibIe)
5(4) |/[Be mapsl KpbLUIbEB, HHOTA KPbUIbsI [IEPETHEN Maphbl MPEBPAIICHBI B )KECTKHE, THIIEHHBIC
KHJIOK HaJIKPBUIbS.
6(7) |O6e mappl KpbUIbEB MOKPHITHI JIETKO CTHPAIOIIMMUCS dYerryiikamu. POTOBO# ammapart
4aCTO UMEET BHJI CIIUPATIHLHO 3aKpy4eHHOro x000TKa. (Hennyekpbuibie)
7(6) |Kpbuibs Oe3 uemryek (roible WIIM TMOKPBITHI BOJOCKAMH), WIH TEPEIHUE KPBUIbsI
peoOpa30BaHbl B KECTKHUE HATKPBUIHSL.
8 |Ilepennue u 3a7HUE KpbUIbS ¢ OaXpOMOW JUIMHHBIX BOJOCKOB Ha 3a/lHEM Kpae, y3KHe U
JUIMHHBIE, MHOT/1a Henopa3BuThie. OueHb menkue (0,5—2 MM) )KUBOTHBIE C Y/UIMHEHHBIM|
TEJI0M U KOpoTKUMU Horami. (Tpumcen)

9(1) |Kpbuibsi OTCYTCTBYIOT.
Ortser:
Opraamsm | — 13578 (otpsin Tpuncer).
Opranusm Il — 134 (otpsia AByKkpbUIbIE).
3. Ucnonb3ys cOOCTBEHHBIE 3HAHUS U PE3yJbTaThl U3yYEeHHUsI PUCYHKa 1, OTBEThTE HA BOIIPOCHI.
3.1. Yem nuraercs opranusm 1?7
Bo3MoskHBIE 27IEMEHTHI OTBETA!
[IputbIIa, HEKTAP, COKH PACTEHUMN.
3.2. Yem nurtaercs opranusM Il Ha pa3HBIX CTaIUAX €ro )KU3HEHHOTO IHKJIa?
Ortser:
Ha craguu MTUYMHKM JaHHBIA OPraHU3M MHUTAETCA BOJHBIMH MUKPOOPTaHU3MaMHU, PACTUTEIbHBIMU
Y JKUBOTHBIMH OCTaTKaMd. KyKOJIKHM 3THX KMBOTHBIX HE MUTAIOTCSA. B3pocible )KUBOTHBIE (MMAro)
MUTAIOTCSA COKAMU PAaCTeHUH (caMIlbl, CAMKH) M KPOBBIO TO3BOHOYHBIX KUBOTHBIX (CAMKH).

Bo3zmoorchvl u Opyaue npasunivivie d1eMeHnbvl Omeema.




