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

Ka)kII0€ 3aJaHue — 5 0aios.

1. Kakue yTBep K/IeHUs] BEPHO XapaKTePU3YIOT JUIIAHHUKHU?

a. MoryT OBITh apa3uTaMH BBICIINX PACTCHUN

b. MoryT oboramars ouBy COEIMHEHUAMH a30Ta 3a CYET a30T(hUKcauu

c. SIBisArOTCA IpOAyLIeHTaMU

d. YuacTByIOT B npoleccax pasjioxKeHHUs OpraHu4YeCcKUX BELIECTB

e. rparot KiIro4eByro pojib B HEKOTOPBIX IIPOLECCaX NEPBUYHON CYKLECCUH

2. Kakue U3 nepevyucjeHHbIX OPraHM3MOB 00Pa3yl0T HACTOSIIHE KOJOHUH ?
a. OOBIKHOBEHHAS KEMUY KHHIIA

b. [lopryransckuit Kopabauk

C. Mopckoii anren

d. OObIKHOBEHHAs THApa

e. KpacHslii kopain

3. Onun u3 ¢epMeHTOB, 00Pa3yIONIMXCSI B OPraHU3Me 4YeJI0BeKa, KaTaJu3upyeT T'HApoJiu3
MYypeHuHa, a 3HaYeHust pH, onTuMasbHbIE 1JIs51 €ro KaTaJuTHYeCKOii aKTHBHOCTH, BAPDbUPYIOT
ot 6,0 10 7,0. BeipaGoTKy 3TOr0 (hepmMeHTa 00€CIeYNBAIOT:

a. OctpoBku Jlanrepranca

b. XKeneswl cnmuzucToi 000I0YKH KUIIEYHUKA

C. DpUTPOLIUTHI

d. CaroHHBIC JKeIIe3bI

e. Cnésnele xeje3bl

4. Kakue M3 nepe4mcieHHBIX BelleCTB MOIYT BXOAWTH B COCTAB HATYPAJIbHOI0 KOPOBbLEro
MoOJI0Ka?

a. Jlakrosza

b. UMMyHOT100YTHHBI

¢. Buramunnsl rpynnsl B

d. Kazeun

e. Kpaxman

5. Kakue U3 nepe4ncjaieHHbIX HHKe 0M010TrMYeCKMX 00beKTOB UMEIOT KIYTHKH ?
a. Bo30yaurens xomepsl

b. My»xckue raMeThl HOKPHITOCEMEHHBIX PACTCHUI

c. Kitlerku konoHnu BosibBOKCa

d. Bo30ynuTens coHHOM O0JIe3HN

e. J)KeHckue rameTsl MXOB



6. Kakue co0bITHA MOTYT NPOM30HTH B pe3yJbTaTe YBeJIUYEHHS COMAEPKAHHUSA YIJIEKHCJIOro
rasa B atmocgepe 3emian?

a. YBeIn4YeHue IOl 030HOBBIX JbIP

b. [lorernenune knumara

. CHMXeHHEe MHTEHCUBHOCTH (DOTOCHHTE3a PACTCHUI

d. YBenuyeHue miomaau JeJHUKOB

e. Camxenue pH Boasl MupoBoro okeana

3ananue 7. Padora ¢ m3oOpaxeHusimu 00beKTOB. PaccMoTpure pHCYHKH M

BBINOJIHHUTE 3aJaHusA. MakcruMasbHas OlleHKa — 5 0aJlI0B.
PaccmoTpuTe puCyHOK, Ha KOTOPOM INPEACTABIEHBI PA3JINYHBIE )KUBBIE OPraHU3MbI (COOTHOILIEHUE
pa3MepoB He cobmoaeHo). Onpeaenure, K KaKuM OTZeJIaM OHU OTHOCATCS, U 3alMILIUTE PYCCKUE

Ne Ha3zBanue oTaena

Moxoo6pa3usle (MoxoBuaasie, Mxu, bpuodursr)

Kpacusie Bonopocnu (barpstaku, Pogodursr)

Cymuareie rpu0bl (ACKOMUIETHI, ACKOMHKOTHI)

3enénnie Bogopociu (Xiaopodurh)

AN EEN Rl B

basuauansusie rpubs! (basuaunomuiietsl, basuanmoMuKOTHI)

3ananue 8. buosiornueckmii kpoccBopa. MakcumanbHas orieHka — 10 6ayuioB
Pemmnre kpoccBopa «buosiorust yesopekay». M3yuute tabnuiy. B neBoitl konoHke 3amuppoBaHbl
OMOJIOTHYECKHE TEPMUHBI, @ B TIPABOM — COOTBETCTBYIOIIME UM HOMepa. PactmdpyiiTe TepMUHBI U
BITUIIIUTE UX B KPOCCBOP/I MO HY)KHBIMU HOMEpPaMH.

s 3anonnenus Kiemoxk Kpocceopoa UCnoavb3ylime ai@asum, pacnoiodCeHHblll o0 KpOCC80pPOOM.
Ilepemecmume 6yKebl N0 0OHOU 8 HYIHCHblE KIemKU npu nomowu meiwiu. Kaxcoyro o6ykey angasuma
MOJNCHO UCNOTIL308AMb HEOZPAHUYEHHOe KOIU4ecmao pas. bykevl Modxcno c60600HO nepemewams 6
npeodenax nois Kpocceopoa. Ymoobul yopams u3z Kpocceopoa HEHYICHYIO OVK8Y, nepemecmume e€ 3a
npeoenvl Nojsi Kpocceopod.



Tepmun

Homep

Oto gBienue, onucanHoe Wnwéii Mibpndom

KonuuecTBo pe3ioB, B HOpME XapaKTepHOE JJIst

MEeYHUKOBBIM, JIEKUT B OCHOBE | YEJIOBEKa.

HECTICIIM(PUICCKOTO0 UMMYHHUTETA.

Cnusuctas 000109Ka MaTKH. CymMmapnoe uucino Qamanr y III, IV u V
MaJbIEB PYKH.

Opran  MMMYHHOM  cucTtembl, KOTOpbii | KoouuecTBO KoOCTeH, BXOISAIIMX B COCTaB

HA3bIBAIOT «KJIAJIOUIIIEM SPUTPOIIUTOBY. IUIFOCHBI OJTHOM HOT'H.

Mukpockonuueckuii ~ Kpuctamur  kapbonara | OOmiee 4uciIo CIyXOBBIX KOCTOYEK B CKEJETe

KaJIbLIMsl, CMEILEHHE KOTOPOrO  BBI3BIBAECT | YEIOBEKA.

pasnpaxeHue penenTopHon KJIETKU

BECTHOYJISIPHOTO anmnapara.

BoanooGpa3Hbie COKpAIICHHSI mrankoi | KonumdecTBo cMemaHHBIX HEPBOB, OTXOJSIINUX

MYCKYJIaTYpbl KMIIIEUHHKA.

OT OJHOI'0O CETMCHTA CIIMHHOI'O MO3T4a.

Xpsll, KOTOPBIM MPEnsTCTBYET MOMaJaHUI0

MaxkcuManbHOE YMCIIO MOJICKYJI KHCJIOpOJa,

OUIIM B JbIXaTelIbHblE IIyTM BO BpeMs | KOTOPOE MOXKET CBs3aTh OJIHA CyObeIMHHLA
[JIOTaHUS. reMorja00MHa.
AzoTcomepkammii  MpoAyKT — Mmerabonm3ma | HopmanbHeni mokazatens pH 1uia3Mbel KpoBH

AMHMHOKHUCIOT, 06p33y101HHﬁCH B IICUYCHMU.

YCJIOBCKA,
3HaA4YCHMHA.

€CJIn OKpYIIMTh €T0 OO0 1eJI0ro

I'opMoOH runoranamyca, KOTOPbIA CTUMYJIUPYET
00paTHOE BCachIBaHHE BOJIbI B TOYKAX.

KonngecTBo 7I€royHbIX BEH,
JIEBOE TIpeIcepaue.

BIIQJAIOIINX B

benoxk, aBasrommicss OCHOBHBIM KOMITIOHEHTOM
MEXXKJIETOYHOI'O BEIECTBA COEIUHUTEIBLHBIX
TKaHEN.

KonnyecTBO MHACTHBIX KOCTEW B
YeJI0BEKa.

CKCJICTC

Hapymienue 3peHus, npu KOTOPOM
n3o0paxeHne o0beKkTa (OKycHUpyeTcsi HEe Ha
ceTyaTke IJ1a3a, a nepe; Hew.

KonnyecTtBo cilo€B  TIajKoi MYCKynaTypsl,
BXOJIAILIMX B COCTaB CTEHKHU XKeEJy/IKa.
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3ananme 9. PacuétHas 3agaya. Pemure 3aga4dy, MCHoJIb3ysl OTBEJAEHHOE MOJIE.

MaxkcumanbHas olleHKa — 5 0aJUIoB.
YaenbHYyI0 aKTUBHOCTH (hepMEHTa OOBIYHO PACCUUTHIBAIOT KaK OTHOIIECHUE KOJUYECTBA
npeBpaméHHoro cyocrpara (MKMOJIb) K TPOHM3BEICHHUIO Macchl (epMeHTa (MI) Ha BpeMms
dbepMeHTaTUBHON peakuuu (MuH). J[7s M3ydeHUsT aKTUBHOCTH KaTaja3bl YUEHBIC B3SUTH KUIAKYIO
KynbTypy (cycnensuio) kierok maccod 100 r u ocagunu KJIETKH NMyTEM IEHTPU(YTHPOBAHHUS.
Macca KJIeTo4HOro ocaaka coctaBmia 2% OT MCXOAHOHW MAacChl KyIbTYpBL. 3aT€M U3 KIETOK
BBIJICJIMIIA KaTaja3y, Macca KOTOPOH IMocje OYMCTKU oka3ajack paBHOW 1/10000 oT Macchl KIIETOK.
K pacTtBopy oumIlieHHOM KaTana3sl J0OABUIN CYOCTpaAT — MEPEKUCH BOJIOPOA, B PE3yJIbTaTe Yero 3a
1 vac BeLAENMIIOCH 67,2 MiT kuciopoaa. OnpeaenuTe yAelbHYI0 aKTUBHOCTh KaTajas3bl, €CiI 00bEM
1 monb kucnoponaa paseH 22,4 1. X011 pelIeHUs OSCHUTE.
Pemenue:
1) Macca ocaxnéunbix kiaetok: 100%2 : 100 = 2 (1).
2) Macca BoigenenHoi katanassl: 2 : 10000 = 0,0002 (t) = 0,2 (mr).
3) Yucio Moib KHCIOPOAa, KOTOPOE BBIICIHIOCH B pe3ylbTaTe MpOTeKaHWs (HepMEHTATUBHON
peaxnuu:
67,2 M1 = 0,062 1

0,0672 : 22,4 = 0,003 (M01b).
4) YpaBHEHHE peaKIuu, KOTOPYIO KaTtaau3upyeT ¢pepmeHT karanasa: 2H,0, — 2H,0 + O,
Hcxonas U3 3T0ro ypaBHeHHs, 4ucio Mojb cydocrpara (H202) B 1Ba pas3a mpeBbIIIacT YUCIO MOJIb
kucioposa. Toraa uncino moabs HyO; cocraBut: 0,003 monb *2 = 0,006 Moas = 6000 MKMOJTb.
5) Yaenbuas aktuBHOCTh KaTtanaszsl: 6000/(0,2*%60) = 500 (MKMOIB/MI*MUH)
OtBet: 500 MKMOJIB/(MI*MHUH).

3apanue 10. Pabora ¢ rpajuxom. IIpoananusupyiite nNpeII0KEHHYIO

I/IH(l)OpMaIII/IIO M BBINIOJIHUTE 3a1aHUA. MaxkcumanbHas OICHKA — 5 Gamos.

s ananuza yuctoThl mpemnaparoB /JIHK uwacto ucmonb3yroT cnekTpohOTOMETpUUYECKUd METO,
OCHOBAHHBIM Ha OIICHKE TOTJIONIEHUsI 00pa3IlOM CBETa pa3HOM JIMHBI BOJHEL. B mepByro ouepens,
MIPH 3TOM OLIEHWBAIOT COOTHOIIEHUE 3HaYeHuil noriomeHus (E) npu nmnmunax BomH 260 am u 280
HM (E260/E280). [Ipenapat cuutaeTcst Y4UCTBIM (COAEPKANIIM MUHUMAIHHOE KOJIMUECTBO MTpUMeceit),
ecnu oTHoueHue Eogo/Eogo mpubnusurensHo paBHO 1.8. J[OMOMHUTETBHBIM MMOKA3aTE€IEM YUCTOTHI
npenapara JIHK sBnsercs oTHomieHue 3HauyeHud mnornomeHus Ejeo/Ezzp. B ciywae umctoro
npernapaTa 5T0 COOTHOIICHHE JODKHO HAXOAUTHCS B IIpeienax Auanasona 1.8 — 2.2.

Crynentsl Cankt-IlerepOyprckoro rocynapcrseHHoro ynusepcurera Belnenwan JIHK u3 kierox
kunreynoir mamouku (Escherichia coli). Ins storo oHu [00aBWIM K JTM3MPOBAHHBIM
(pa3pylieHHBIM) OaKTEpPHAIBHBIM KJIETKAM OpPraHUYECKHWU pacTBOPUTENb, B PE3YIbTaTe 4YEro B
MOJlyYEHHOM pacTBope cdopmupoBaiuch JBe (as3pl: rujapodunbHas u ruapodoOHas. I[locne
Beienienns JIHK w3 runpodunsHoit da3el oOpasiibl MpoaHAIU3UPOBAIA Ha CIEKTPOGOTOMETpPE U
JUISL K@XJIOTO M3 HUX MOJYYWJIM CHEKTP IMOIJIOLUIEHUS — 3aBUCUMOCTh MoKa3zaTens E oT nimuHbl
BOJIHBI CBETa, KOTOPBIM 00Tydasin oOpaserl. Pe3ynpTaThl aHamm3a mpecTaBIeHbl HA PUCYHKE 1.
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OnvHa BOAHbI, HM
3ananus:

1. Ilpoananusupyiite cnextpsl noriomieHus oopazuoB JJHK Nel — 3 (pucynok 1) u pacnonoxxute
HOMepa o0pa3LoB B MNOPSAAKE CHUXKEHHSI YUCTOTHI Ipemnapara (OT caMoro «4HUCTOro» 0 CaMOro
«rpsi3HOroY). [losicHuTe CBOM OTBET.

Otger: 3-1-2.

1) Z[J'ISI 06pasua 1 E250:2,0; Ezgozl,o; E230:0,9.

Ezﬁo/Ezgo =2/1=2.

Ezeo/Ezgo = 2/0,9 =20/9 = 2,222.

Cobmro1aeTcst TONBKO BTOPOE (JIOMOIHUTENBHOE) YCIOBUE YUCTOTHI MTpenapara.

2) dns obpasua 2 Ezge=1,2; E280=0,6; E230=0,4.

Ezﬁo/Ezgo = 1,2/0,6 =2.

Ezeo/Ezgo = 1,2/0,4 = 0,3

Hu oaHO 13 ycioBuit YMCTOTHI MpernapaTa He COOTI01aeTCsl.

3) Hdns ob6pasua 3 Ezso=1,8; Ez50=1,0; E230=0,9.

Ezﬁo/Ezgo = 1,8/1,0 = 1,8.

Ezeo/Ezgo = 1,8/0,9 =2.

Cobmoniatorest 00a yciaoBHs YUCTOTHI Npenapara.

Taxkum 06pazom, OCIE0BATEILHOCTE HOMEPOB MpEnapaToB B MOPSAKE CHUKEHHS YUCTOTHI OyIeT
crenyromei: 3—1-2.

2. Tlouemy mnpu Beimenenun JHK mnepexoautr B ruapodumibHyto a3y pacTBopa, a HEe B
ruapohooHy0?

Ortser:

brnarogaps Hanuuuio B KaxJ10M MOHOMepe ocTaTka ¢ocopHoil kucioTsl, Monekynsl JJHK necyr
MOIIHBII OTPULIATENBHBIN 3apsil, YTO MO3BOJISET UM XOPOILO PACTBOPATHCS B BOJIE.

3. Kumeynas mnamouyka — “Najgoyka-BeIpydaIOuKa JUIi MHOTMX YYEHBIX, 3aHUMAOIIMXCSA
MoJIeKyIsipHOi Ononorueit. Kakue cBoiictBa aenator E. coli ynoOHBIM MOIenbHBIM 00BEKTOM JIJISI
nccaeaoBaHum?

Ortger: E. coli xopomo npucrnocobieHa kK pocTy B J1aOOpaTOPHBIX YCIOBUSX; OBICTPO ACTHUTCS; HE
TpeOoBaTellbHA K MUTATENIbHON cpezie; 1abopaTopHbIe IITAMMbl HE TATOT€HHBI JJIS1 YETIOBEKa.
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3ananme 11. PaGora ¢ undopmanueir. BHUMaTenbHO MPOUYUTANTE MPEITIOKECHHBIC
(dparMeHTbl TEKCTa U PACCMOTPUTE PUCYHKHU, 3aT€M IEPEXOJUTE K BBIMOJHEHUIO

3amanuii. MakcumaibHas orieHka — 10 6amioB.

®parment 1. Pak (3/10kayecTBeHHbIE OMYXOJH, OHKOJOTHYeCKHEe 3a00JieBaHHS) — ITO
coOupareabHbld TEPMUH, KOTOPBIA OXBAThIBAECT HIMPOKYIO TPYIIy 3a00JIeBaHUIA, MOpaXKAIOIIUX
mo0ble OpraHbl W TKaHWA. PakoBble ONyXoilu 0Opa3oBaHbl KJICTKAMH, HWMEIOINIMMH PSII
crenu(puIecKrX CBOMCTB, B TOM YHCIIE:

1. CnocoOHOCTL O0eCKOHTPOJBLHO M TOYTH 0€30CTAHOBOYHO /EeJUThCSI B Te4YeHHUe
NPOAO/LKMTE/ILHOIO BpeMeHHM (TEOpeTHYecKH — OeCKOHeuHO). B oTinume OT pakoBbIX,
HOpPMaJIbHBIC KJIETKH BCET/la COBEPINAIOT OTPAHUYCHHOE YMCIIO JIeleHud. J[axke B TKaHSIX, KOTOPbBIE
MHTEHCUBHO PACTYT U OOHOBIISAIOTCS, KJICTKHU MPEKPALIAIOT AECTUTHCS MPH (PU3NIECKOM KOHTAKTE C
JIPYTUMH KJIETKaMH. DTO SBJICHHE HAa3bIBACTCS KOHTAKTHBIM HHTUOMPOBaHUEM JeieHuid. HampoTus,
PaKoBBbIE KJIETKU TMPOJOJDKAIOT NENHUThCS, «HE oOpalias BHUMaHHUS» Ha CHUTHAJIBI OKPYXKAIOUIMX
KJIETOK, M JJa)KE€ CITIOCOOHBI IPOHUKATH B APYTUE TKAHU.

2. Hu3kas creneHb 3pejiocTH. B TeueHue cBoeil )KM3HM HOpMallbHbIE KJIeTKH AuddepeHuupyroTcs
(co3peBarot), TO €CTh MPHOOPETAIOT CrEUPUICCKUE YePThl CTPOCHUS M QyHKIUH. B oTnudme ot
HOPMaJbHBIX, PAKOBble KJIETKM YAaCTUYHO WM TOJHOCTHIO YTPAuMBAIOT CIIOCOOHOCTh K
CO3PEBaHMUIO, & MHOT/IA JJaKe IPHOOPETAIOT aHOMATIbHBIE MOP(OIOTrHIeCKHEe OCOOCHHOCTH.

3. CHuKeHHasi YYBCTBHUTEJIbHOCTh K BHYTPEHHMM WM BHEIIHMM CHUTHAJIaM, KOTOpbIe
3aMyCKAKT anonTo3. ATOINTOo3, WX 3alPOrpaMMUPOBAaHHAs KIETOYHAS CMEPTh, — 3TO MEXaHU3M,
HEOOXOIUMBIA JJIi HOPMAaJbHOTO CYIIECTBOBAHHUS MHOTOKJIETOUYHOTO opranusma. brarogaps
arionTo3y MPOUCXOTUT YAAJICHUE CTapblX WM MOBPSKIACHHBIX KIETOK W, KaK CJCICTBUE,
OOHOBJICHHE KJIIETOYHOTO COCTaBa TKaHel. B omyxoneBhIX KJIeTKax aromnTo3 MOXKET He 3allyCKaThCs
Jlake B OTBET HA OYCHBb CEPhE3HBIC CTPYKTYPHBIC TTOBPEKACHHUS U METAOOIMUSCKIE HAPYIIICHHS.

4. «YcKoab3aHHe» OT CHCTeMbI NMPOTHBOOIYX0JIEBOr0 UMMYHHTeTa. HekoTopbie MUMQOLUTHI
YMEIOT PAcIiO3HABaTh U YCTPAHATh PAKOBBIE KIIETKH, 3aIyCKash B HUX Mpolecc armonTo3a. OIHako
KIJIETKH OIyXOJIeH MOTYT BBLACNSATH MOJIEKYJIbI, MOJABISIONINE AKTUBHOCTh MMMYHHBIX KIIETOK, U
«yOHpaTh» CO CBOCH MOBEPXHOCTH CHEIU(PUICCKHE MOJICKYIBI, IO KOTOPHIM MX MOXXHO OTIHYUTH
OT HOpPMAaJbHBIX. BCE 3TO MPUBOIUT K CHIKEHHUIO BEPOSATHOCTH UX OOHAPYKEHHS U TOCIEIYIOIIETO
VHUYTOXKCHHUS.

VY yenoBeka BCTpeyaroTcs pa3iuuHble GOopMbI paka. X BBIAENAIOT IO MECTOMOJIOKEHUIO OMYXOJIH,
e€ pasmMepamM M OCOOCHHOCTSIM CTPOCHHS, a TakKKe MO TUIy TKaHHW, U3 KOTOPOH pa3BHBAIOTCS
pakoBble ki1eTku. [lo manasiM BeemupHo# opranu3zanuu 3apaBooxpaderusi, B 2020 roay mo Bcemy
MUPY OBLIO AMArHOCTUPOBAHO 19,3 MIITHOHOB Cly4yaeB BO3HMKHOBEHHSI PAaKOBBIX OIyXOJeH y
genoBeka. HekoTopele JaHHbBIE MPEACTAaBICHBI HA PUCYHKE 1.

®parmenTt 2. HecMoTpst Ha pa3HOOOpas3ue 3JI0KAYECTBEHHBIX OIMYXOJIEH, MPOILECC MX Pa3BUTHUSA
(OHKOreHe3, WK KaHLEpOreHe3) Bcerja BKIIoYaeT B ce0s OHU U Te K€ OCHOBHBIE 3Tamsbl (puc. 2).
CrtapToBOil TOUKON OHKOTEHE3a sBJsieTCs BO3HMKHOBeHHEe MyTanui B JIHK comaTuyeckoit kineTku
OpraHM3Ma, 4YTO MPUBOAMUT K TEPEPONKACHUIO HOPMAIBbHON KIETKH B PaKOBYIO (OMyXOJEeBOM
Tpanchopmaruun). [losiBieHne oOmmMOOK B TEHETUYECKOM MaTepHalieé MOXET OBITh CIIydailHbIM
(CIOHTaHHBIM), OJJTHAKO JIOBOJIBHO YacTO MPUYMHOW SIBISIETCS BO3JIEMCTBHE HA OPraHU3M KaKoOro-
nub0 MyTareHHoro Qaxrtopa (HampuMmep, H3JIyYeHHUs, TOKCUYHOIO BEIIECTBA WJIM BHUPYCA).
BeposiTHOCTB OmyxoseBoii TpaHC(OpMaluu 0COOEHHO BENMKA, €CIIM MYTAllMM 3aTparuBaroT I'eHBbI,
OTHOCSIIIMECS K JABYM TpYIIaM: MPOTOOHKOT€Hbl M AHTUOHKOTEHbl. B HOpME HpPOTOOHKOTE€HbI
KOAMPYIOT PETYIATOPHBIE OENKH, KOTOPhIE CTUMYJIHPYIOT JI€JI€HHUE KIIETOK, a OEJIKOBbIE MPOIYKTHI
AHTHOHKOT'€HOB TOPMO3ST CIIOCOOHOCTh KJIETOK JAENUTHhCS, CTUMYIMPYIOT HX CO3pEBaHUE WIIU
3alporpaMMHMpOBaHHYIO KJIETOUYHYIO CMepTh. M3-3a MyTaluil COOTBETCTBYIOLIUE PETYJISATOPHBIE
Oenku nepectaroT QyHKIMOHUPOBATH HOPMAJIbHO, U KJIETKA CTAHOBUTCS PAKOBOM.



3aboneBaeMoCTb PaKOM CpPeau My>XUYuH

Pak npeacTatenbHoi xenesbl (112) Pak xenyaka (7)

Pak nérkoro (36) Pak ry6bl, potoBow nonoctu (4)
Pak Tonctomn kuwkm (11) Capkoma Kanowwu (MHorooyarosas cocyaucTas onyxonb) (3)
Pak neuenu (11) Pak nuweeoga (1)

Pucynok 1. PacipocTtpanenune Hau0oJiee 4acTO IMAarHOCTHpPYeMbIX THIIOB paka B 2020 roay
Cpead MY’KCKOr0 HaceJleHHMs PAa3JHYHBIX CTPaH Mupa. Psanom ¢ HazBaHMEM KaXKIOro u3
OHKOJIOTMYECKHX 3a00JIeBaHUN B CKOOKAxX yKa3aHO YHMCIIO CTPaH, B KOTOPBIX YacTOTa AMATrHOCTHKH
JAHHOT'O TUIIA paKa 3aHUMAET IIEPBOE MECTO.

ITocne Tpanchopmanuy KieTKa HadyMHAET OECKOHTPOJIBHO JIEIMUTHCSA, U B PE3y/bTaTe BO3HUKAET
IIEpBUYHAS OIYXOJb — JIOKAJIbHOE CKOIUICHUE 3JI0KAYECTBEHHBIX KJIETOK. UYMCIEHHOCTh KIIETOK
OBICTPO PACTET, U OHU HAYMHAIOT IPOHMUKATh B COCEIHUE TKaHU (MPOUCXOAUT MHBa3Ms). PakoBbie
KJIETKM WHTCHCUBHO TOTPEOJIAIOT KHUCIOPOX ¥ MHUTATENbHBIC BEIIECTBA, MOCTYMAIOMINE |3
KPOBSIHOTO pycCIia, JIMIIas MUTaHUs HOpMaJIbHYIO TKaHb. bosee Toro, TpancopMupoBaHHbBIE KIETKU
BBIJICJIIIOT OCOOBIE CHUTHAIBHBIE MOJEKYIBI ((PakTOpbl POCTa), CTHMYJIUPYIOIIME MpOpacTaHhe K
ouary OIyXOJM HOBBIX KPOBEHOCHBIX cocynoB. Ha crienyromem srane MHTEHCHMBHO pacTylias
OIlyXOJIb MOKET MEPEeUTH K METacTa3sUpOBAaHUIO: PAKOBbIE KIJIETKU IMONAJAal0T B KPOBEHOCHBIE U
auM@aTudeckue Ccocyabl M pa3sHOCATCS IO BCEMY OpraHu3My, JaBas Hayallo MeTacTazaM
(BTOPUYHBIM OIYyXOJISIM) B APYTUX OpraHax.

Anugepmuc —_ - - =
OnyxoneBas B
TpaHchopmaums PocT onyxonu dakTopbl
_— —— pocTa
Oepma-
)
MpopacTtanue
MoakoxHan HOBOro
Xuposas - KPOBEHOCHOIo
KIETUATIE & e e T —— = cocyaa

/ O6pasoBaHue
BTOPUYHOMN
Onyxonu B Apyrom -«
opraHe v
P-Lboaki 2 .

a

PucyHok 2. OcHOBHBIE 3Tallbl KAHLIEPOTeHe3a HA MPUMepe KAPUMHOMBI — OIyX0JIM, BOSHUKAKOIIeil 13
MUTETHATBHBIX KJIETOK.
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B kaxaoM u3 npuBeaéHHbIX HUKe 3a1aHnil BbiOepuTe BCE npaBusibHble BADHAHTHI OTBeETA.
Kaxaplii 0oTBeT 3anUIIKTE B CNIENMATbHO OTBEEHHOE T0JIe B BH/e NM0CJe10BATeJIbHOCTH OYKB
B aJ1()aBUTHOM NOPsAKe 0e3 3HAKOB NPENUHAHUA U NIPO0eJIOB (PEerucTp He BasKeH).
1. IlpouwnTaiite TekcTOBBIH (parmedT 1 M BbIOEpPUTE YTBepkKAeHHS, KOTOPble BEPHO
XapaKTepPU3YIOT KJIETKH 3J1I0KA4eCTBEHHbIX OIYXO0JIeil.
a) He uwyBcTBUTEIHHBI K KOHTAKTHOMY HHTHOUPOBAHUIO.
b) MoryTt ruGHyTh MyTEM aronTo3a.
¢) Beerna noiaHocThiO yTpauynBalOT HOPMaJIbHbIE YEPThI CTPOCHHUS.
d) CriocoOHbI TIOAABISTH AKTUBHOCTH JICHKOIIUTOB.
Ortgert: abd
2. IlpouurtaiiTe TekcTOBBI (pparmMeHt 1, paccmorpuTe puUcyHOK 1 M BbIOepUTE BepHbIE
yTBepKIAeHHUS.
a) Camble pacrpocTpaHEHHbIE OHKOJIOTMYECKUE 3a00JIeBaHUS Y MYXKYHMH CBSI3aHBI C MOPAKEHUEM
OpraHOB PENPOAYKTUBHON CUCTEMBI.
b) Hambonee pacmpoctpanéHHON (GOpPMON OHKOJIOTHYECKUX 3a00JjieBaHMA B cTpaHax AdQpuku
SIBJIAICTCS PAK JETKOrO.
¢) 3aboneBaeMOCTh paKkoM JIETKOTO CPelId MYXKYMH B TPU pa3a BhIIIE, YEM PAKOM, MOPAKAIOUIIM
OpraHbl MUIIEBAPUTEITHHOTO TPAKTA.
d) Ascrpamus u HoBas 3emangus oTiMyaroTcs MeEXAy coboi 1o Hauboiiee 4acTo
JTUArHOCTUPYEMBIM OHKOJIOTUYECKUM 3200JICBAHHSIM.
Otser: a
3. I[IpounTaiiTe TeKCTOBbIH (parMeHT 2, pacCMOTpPUTE PHCYHOK 2 H Bbi0epuUTe BepHbIE
yTBepKIeHHS.
a) [lomaBieHue TPaHCKPUIILIMK TPOTOOHKOTEHOB MOXXET MPUBECTH K OCTAHOBKE KIJIETOYHOTO
JICJICHMUS.
b) Myranus aHTHOHKOT€HA, TMPHUBOMSAIIAS K CHIKEHUIO aKTUBHOCTH COOTBETCTBYIOIIEIO Oelika,
MOXET MPUBECTH K PA3BUTHIO OITYXOJIH.
c) OmyxoneBble KICTKH CIIOCOOHBI BBIICIATH MOJCKYJBI, CTUMYIUPYIOIMIUE JICIEHHE U POCT
HOPMAJIbHBIX KJIETOK.
d) Ha pucynke 2 oTpakeHa oryxoseBas TpaHChOopMaIus KJIETOK JEPMBI.
Ortser: abc
4. Ha ocHoBannu uHGopManum, NpeacTaBJIeHHOH B TEKCTOBBIX ()parMeHTaX U HA PUCYHKAX,
a Take COOCTBEHHBIX 3HAHMi, BblI0EPUTE TKAHU, KJIETKH KOTOPBIX MOIYT NOABEPrarbcsi
OIYX0J1eBOM TpaHchopMaLum:
a) AJIbBEOJIIPHBIHN SMTUTENTHH.
b) Snuaepmuc.
c¢) JlumbonnHas TKaHsb.
d) HepBHast TkaHb.
Ortser: abcd
5. Ha ocHoBaHuu uH(OpMAaUNU, NPeICTABJIEHHONH B TEKCTOBbIX ()parMeHTaxX U HA PUCYHKAX,
a TaksKe COOCTBEHHBIX 3HAHUI BbIOepHUTe BePHbIE YTBEPKICHHUS.
a) B oraumume OT OMyXoJeBBIX KIJIETOK, HHUKAKWe HOPMAJbHBIE KJIETKA HE CIOCOOHBI
pacpoCTpPaHATHCS MO OPraHU3My Yepe3 KPOBSIHOE PYCIIO.
b) Pa3BuTue onmyxosm Hapymiaer pabOTy TKaHU WM OpraHa, MOCKOJIBKY HOpPMajbHBIE KIIETKH
MepecTaroT MOJy4aTh JOCTATOYHOE KOJTMYECTBO HEOOXOIMMBIX BEIIECTB.
C) Paznuunbple W3Iy4YeHHUs, HAIpPUMEp YIbTPAQHOIETOBOE WM HOHH3UPYIOIIEE, OKa3bIBAIOT
MOBpeX/IatolIee ecTBre Ha CTPYKTYpy Moiiekyn JTHK.
d) OmHOM W3 BO3MOKHBIX TMPUYMH BO3HUKHOBEHHS OMYXOJICH SIBJSETCS IMOMAJaHUE B OPraHU3M
MHEKIUH.
Ortgert: bcd

3aganue 12. 3agaua no reHeruke. Pemure 3agadyy M 3anuiuMTe OTBEeThl B
OTBeJleHHbIe MoJIsA. MakcuManbHas OLeHKa — 5 OasioB.
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PazButne mioaoB y kanudOpHUICKON TUITyYKH KOHTpoaupyeTcss reHoM H. JloMuHaHTHAss MyTanms
H-52 npuBoAUT K OTCYTCTBHIO JIMITYYHX BBIPOCTOB Ha 00OJIOYKE TUIOAOB M, KakK CIEACTBHE, K UX
HECIIOCOOHOCTH PACIPOCTPAHSITHCS uYepe3 MOKPOBbI MileKomuTaroumx. Kakoe paciierieHue 1o
denoruny crnenyer oxuaate cpearm 1000 MOTOMKOB, TMOJIYYEHHBIX TMPU CaMOOIBLUICHUU
reTepO3UroTHOr0  pacteHusi, eciau  wmyramus H-52  xapakrtepusyercs  10-mpoieHTHOM
MEHETPAHTHOCTHIO (JIMITyYHe BBIPOCTHI Ha 000JIOYKE TUIOAOB OTCYTCTBYIOT TOJBKO Yy 10% ocobei,
Hecylux 3Ty Myrauuio)? s pemienus 3ajauu 3arnoaHuTe TabIulLy.

Otser:
I'eHOTHIT HCXOTHOTO PACTEHUS: H-52h
BeposiTHOCTB TOTO, YTO HCXOJJHOE PACTEHUE CIIOCOOHO 90
pacnpoCTpaHsTh IIOABI Yepe3 NOKPOBbI MIECKONUTAIOIINX, Yo:
OskuaeMoe KOJIMYECTBO PacTeHUH, Hecynux MyTanuio H-52, cpenun 750
1000 mosry4eHHBIX TOTOMKOB:
OxuaeMoe KOJTUIEeCTBO PACTEHUH, HE CITOCOOHBIX PACIPOCTPAHSTh 75
IJI0JIbI Yepe3 MOKPOBbI MileKonuTarommx, cpean 1000 momydeHHbIX
MTOTOMKOB:
OxunaeMoe KOJMYECTBO PACTEHH, CIOCOOHBIX PpaCHpPOCTPAHATH 925
IUIOJbI Yepe3 MOKPOBBbI Milekonurtaroumx, cpeau 1000 mosydeHHbIX
MOTOMKOB:!

3amanue 13. CooTBeTcTBHE NAHHBIX. YCTAHOBHTE OJHO3HAYHOE COOTBETCTBHE
MexAy OHO0JIOTHYeCKMMH O00bEeKTAMH, MPEACTABJIECHHLIMH B Ta0JjuIe, M HX

xapakrepucTukamu. MakcumanbHas onienka — 10 6asios.
PaccmoTpuTe Tabnuily, B KOTOpPOH MpEACTaBICHbI Ha3BaHUS 3JIEMEHTOB LEHTPAJIbHOW HEpPBHOU
CHCTEMBl UEJIOBEKAa, W IPOYUTAWTE TPHUBEAEHHBIE HIDKE XapaKTEPUCTUKU. Y CTaHOBHUTE
OJJHO3HAYHOE COOTBETCTBHE MEX]Y Ha3BaHUSAMH 3JIEMEHTOB M MX onucaHusaMu. Kaxnaplii oTBeT
3alMIIUTE B BUJIE COOTBETCTBYIOLIEH OyKBBI (6€3 MpoOEIOoB U 3HAKOB MPENHUHAHUS) B CIIEUAIBHO
OTBEIEHHOE MOJIE PSIOM C KaXK/bIM OIHCAHUEM (PETHCTpP HE BAXKEH).

(A) CiuaHO# MO3T

(B) Ilpononrosatsiii MO3T

(I') Moct

[lenTpanbHas HepBHAas (JT) Mos:xedox

E) Cpennuii mo3r

cucrema (LHC) (b) T'omoBHO# MO3T (E) Cpen

YelioBeKa (3) 'unoranamyc
IMpomexyrounsiii mosr | (M) Tamamyc

(K) Dnuranamyc
(°K) Koneunslit Mo3r
XapakTepucTUKH:

1. Otnen LIHC, anatomuueckn W (PyHKIIMOHAIBHO CBSI3aHHBIA ¢ 3mudu3oM. Bmecre ¢ snuduzom
o0ecrieunBaeT pEryJSIIUI0 LUPKATHBIX PUTMOB, CBSI3AHHBIX C CYTOUYHBIMH HW3MEHEHUSMU
OCBEIIIEHHOCTH.

Ortser: K

2. B oTnuuue OT HUBIIMX MO3BOHOYHBIX, y 4enoBeka 3ToT otaen [[HC oTHocuUTEnbHO HEBENHK.
JlopcanbHass 4acTh TPEJCTABICHA YETBEPOXOJIMHEM, Oyrpbl KOTOPOrO COJAEpXKAT IEHTPHI
OPUEHTUPOBOYHBIX PE(IIEKCOB Ha 3pHUTEIbHBIE U CIYyXOBBbIE CTUMYJIBL. B 3TOM oOTHene
PacIoJIOKEHBI S7pa HEPBOB, KOTOPHIE PErYIUPYIOT ABUKEHUS TIJ1a3, TUAMETp 3payka U KPUBHU3HY
XPYCTaIHKA.

Otser: E
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3. Orot otnmen IHHC Bxirowaer B ceOsi HEPBHBIC LIEHTPHI, KOTOPBHIC PETYIUPYIOT BCE OCHOBHBIC
BEreTaTHBHbIC (DYHKIIMM OpraHuM3Ma: JbIXaTelbHbIE JBWXKEHHSA, paboTy cepAaua, TOHYC
KPOBEHOCHBIX COCYIOB M mpocTteiiue ¢GopMbl MUILIEBOTO IOBeIeHUs (KeBaHME, TIJIOTaHHE,
cocanue). ComepKUT IEHTPHI TaKUX 3alIUTHBIX PEQIIEKCOB, KaK YWXaHHE, Kallelh, MUTaHHE U
PBOTHBIH peduiekc.
Otset: B
4. Otnen IHHC, npencraBieHHBIN MapHBIMH 3pUTEIbHBIMU Oyrpamu. COIAEpKHUT sSApa, KOTOPBIC
CIly’)KaT TMPOMEXKYTOYHBIMH IIEHTpaMH OOpaOOTKM BCeX BHJIOB YYBCTBHTEIBHOCTH, KpOMeE
obonsTenbHOM. K BBICIIMM LIEHTpaM 3TOT OT/JEIN MPOITYCKAET JIMIIb HOBYIO HH(GOPMAIUIO, CUIIbHbBIE
CUTHAJIBI M CUTHAJIBI, CBSI3aHHBIE C TEKYILIEH JeATEIbHOCThI0. TakuM 00pa3oM, OH SBIISIETCS OJHUM
13 OCHOBHBIX LIEHTPOB yNPaBJICHUS] BHUMAHHUEM.
Otset: U
5. Otnen IIHC, kOTOpbIN COACPKUT BBICIIME LIEHTPbl HEPBHOM PETYJSALMHU. Y B3pPOCIOro YeJoBeKa
BKJIFOYAET B ce0s1 0k0J10 90 MIJTHAPOB HEPBHBIX KIIETOK.
Otger: b
6. Otor otnen IIHC mnpencraBieH NapHbIMM IOJYIIAPUSMHU, HOKPBITBIMH KOPOW, KOTOpas
COJIEP>KUT CEHCOPHBIE, MOTOPHBIE M ACCOLIMATUBHBIE 30HBI. CEHCOPHBIE 30HBI SBISIOTCS BBICIIUMU
LEHTpaMU 0OpabOTKH CUTHAJIOB OT Pa3jIMYHbIX OPraHOB YYBCTB, MOTOPHbIE MTOCBHLIAIOT KOMaH/bl K
CKEJIETHOM MYCKYJaType, a acCOI[MaTHBHbIC OTBEUAIOT 332 MHTETPALIMIO CUTHAJIOB U3 JAPYTUX 30H U
(dbopMHIpOBaHKE TTOBEICHYECKIX TPOTPAMM.
Otser: K
7. Otmen LIHC, xotopsrit coctout m3 31 — 33 cermenToB. Brirodaer B cedst HEHTPHI MHOTHX
0e3yCIOBHBIX PE(PIEKCOB, CBSI3aHHBIX C MOJAJEPKAHUEM I03bl Tella, 3alUTOW OT HETaTHUBHBIX
BO3JICHCTBUI OKpY’Kalolllel Cpelbl, a TaKKe BBIJICJICHUEM B HapYXHYIO Cpely HelepeBapeHHBIX
OCTaTKOB MUIIHA U KOHEYHBIX TPOAYKTOB 0OMEHA BEIIECTB.
Otset: A
8. Otor otmen IIHC anaromuveckn u (GyHKIUMOHAJIBHO CBsI3aH C runoduszom. SBusercs
BAXHEHIIUM IEHTPOM OHOJOTMYECKUX HOTPEOHOCTEM: MMEHHO 3/1€Ch PacIOJaratoTcs LEHTPbI
roJIofa W KaXJAbl, CTpaxa M arpeccuu, MOJOBOTO M POJUTEILCKOTO MOBEACHMS, a TAKKe LEHTP
TEPMOPETYIISIIHH.
Otser: 3
9. Orot otnen IIHC umeer napHble mosymiapusi, MOKpbITbie Kopoil. OTBedaeT 3a KOOpJAUHAINIO
JBI)KEHUHN M paBHOBecue Tena. Kpome Toro, urpaer BaKHYIO pojib B JBUTATEIbHOM OOYYEHUU U
(OpMHUPOBAHNUY JBHUTATEIHHBIX aBTOMATH3MOB (HABBIKOB), MIPUMEPAMU KOTOPBIX MOTYT CIIY)KUTh
Xx01p0a, Oer, urpa Ha My3bIKaTbHBIX MHCTPYMEHTAaX WJIM MeYaTaHue Ha KJIaBuaType.
Otser: /]
10. TTonnoe nazBanue storo orxena [IHC comepxut uMst €ro nepBOOTKPBIBATENS — BBIAAIOILIETOCA
UTAbSIHCKOTO aHaToMa 310Xy Bo3pokaeHust, KOTopslid ObL1 TIMYHBIM BpauoM namnsl ['puropust XIII.
Otser: I’

3aganue 14. Bompoc ¢ pa3BépHyTbiM oTBeTOM. /laiiTe pa3sBepHYTHIl OTBET,

3alUIINTE ero B OTBeAeHHOoe moJie. MakcuMaibHas orieHka — 10 0ayuios.

O,ZIHI/IM nu3 B&)KHGfIHII/IX KOMIIOHCHTOB paCTI/ITCHLHOﬁ KIJICTKHU JABJISICTCA €€ CHGHI/I(i)I/I‘—IeCKaSI
060.]'[0‘-11(& — KJICTOYHas1 CTCHKaA. I/ISBCCTHO, YTO KJICTOYHBIC CTCHKU paCTCHI/Iﬁ SABJIAKOTCA
MeTa6OJ'II/I'-IeCKI/I AKTUBHBIMH YaCTAIMH KJICTKH, HMCIOT OYCHb C.]'IO)KHYIO CprKTypy 1 BBIIIOJIHAOT
MHOXecTBO (pyHKiui. [lepeuncianre QyHKIMN KIETOYHOM CTEHKM pacTeHuil. ONUIIUTE KaXIyro
CbYHKI_[I/IIO nu YKa)KI/ITe, KaKue BEIIECTBA, BXOIAIIIME B COCTaB HepBI/I'—IHI)IX NIIn BTOpI/IIIHI)IX
KJICTOYHBIX CTCHOK, 06eCHe‘-II/IBaIOT €€ BBIIIOJIHCHUC.

OtBeT:

1. MCX&HI/I‘-IGCKB.}I/ CTPYKTYpPHasi d)VHKI_II/ISI — KJICTOYHAsA CTCHKaA IMPUAACT KIICTKaAM MPOYHOCTD.
KoMmoHeHTHI KJIeTOYHOM CTEHKH, KOTOPBIE OTBEYAIOT 32 BBHIMOJHEHUE ATOW (PYHKITMHU: 1IEIUTFOI03a U
TreMHUICIIKJI036b1, JIUTHUH.
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2. 3amuTHas (QYHKIMS — KJIETOYHas CTEHKa ABIsAETCS (U3NYECKUM NPENSTCTBUEM st
MaTOreHoB U (puTodaros, a Takke 00ECIEUNBACT XMMUUYECKYIO 3aIIUTY OJaroiapsi HpUCyTCTBHUIO B
HEW TOKCHYHBIX WJIM TIJIOXO ycBamBaeMbIX ¢uTodaramMu (EHOIBHBIX COSAMHEHUH (B YaCTHOCTH,
JIUTHUHA).
3. Peryiasimm cKOpOCTH poOcTa pPACTUTENbHOM KIETKHM 3a CUET HM3MEHEHMsS PACTSKUMOCTU
KJICTOYHOM cTeHKH. PyHKIMA 0OecreunBaeTcsi NPUCYTCTBHEM OenkoB ((hepMEHTOB HKCHAHCHHOB,
MIEPOKCHUIA3).
4. TpancniopTHasi GYHKIHSL: 110 KIETOYHBIM CTEHKaM (amoruiacTy) Mexay KIeTKaMH PacTeHUS
MepeMEIIAlOTCsl PaCTBOPEHHBIE B BoJie BelecTBa. DyHKIMS 00ecreunBaeTcs, B MEPBYIO OUEpeib,
MPUCYTCTBUEM MEKTHHOB.
5. CurnanbHasg dyHKIMS — oOecrieyeHUE B3aUMOJCHCTBUS ¢  (UTONATOreHAMH U
CUMOMOTHYECKUMHU OaKTepusiMH (Hanmpumep, azoTdukcaropamu). KOMIOHEHTHI KJIETOYHOM CTEHKH,
KOTOpbIe 00€CIeYNBAIOT BHIMOIHEHUE ITON (DYHKIIUU: TIEKTUHBI, ()EHOJIbHBIE COCTUHEHUSI.

Bosmoorcnvl u Opyeue npasunvhvie snemenmel omeema.

3amanue 15. Pabora ¢ wu3o0paxkeHusamMu o00bekToB. IIpoanaausupyiite
NpeaJIoKeHHbIe W300PAaKEeHUs] U BBINOJHUTE 32IaHUA, UCHOJIb3YS OTBEeIEHHOE
noJie. MakcumasbHas otieHka — 10 6asuioB.

1. Ha pucyHke n300paxxeHbl )KHUBOTHBIE IBYX pa3HbiX BUIOB (I, 1), oTHOCSIMECS K 0qHOMY Kiaccy.
1.1. Ykaxure HEe MeHee IBYX NPHU3HAKOB, KOTOPBIE XAPAKTEPHBI JUIsl BCEX MPEACTABUTEIEH 3TOTO
KJacca.

Ortger:

- 00JIBIIIOE KOJIMYECTBO KOXKHBIX KeNe3;

- JIEBasl 1yra aopTBhl.

Boszmooicnel u Opyaue snemenmsl omeema, 6epHO Xapakmepusyowue cex npedcmasgumeineti Kiacca
Mnexonumarowue.

1.2. K xakoMy OTpsily OTHOCSATCS 3TH KUBOTHBIE?

Ortser:

XHUIIHBIE.
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2. Tlepen Bamu Tabauia, KOTOpas MPEACTABISIET COOON KITIOY ISl OmpeneeHus (ONpeaeuTens),
MO3BOJISIFOIINN YCTAHOBUTH MPHHAICKHOCTh OpPraHU3Ma K TOMY WJIM WHOMY cemeictBy. OHa
BKJIIOYAeT B ce0si MPOHYMEpOBaHHbIE YTBEpXKACHHs (Te3bl U aHTHTE3bl). HaunHath ompezneneHue
HeoOxoauMo ¢ Te3bl Nel. Ecnu oHa BepHO XapakTepU3yeT OIpenessieMblii OOBEKT, TO HYKHO
nepeitu k Te3e Ne2. Ecnu te3a Nel He momxomut, cieayeT oOpaTHThCS K MPOTHBOIIOJIOKHOMY
YTBEP)KICHHUIO (AaHTHUTE3€), HOMEP KOTOPOH yKa3aH B CKOOKax psIOM C HOMEPOM Te3bl, a 3aTeM
MEPEXO/IUTh K YTBEPKACHHUIO CO CIEIYIOIIMM MOPSAIKOBBIM HOMEPOM. J[BUraThCs MO KIIOUY TAKUM
00pa3oM He0OXOAMMO JI0 TEX IOp, [TOKa B KOHIIE TE3bl WIM aHTUTE3bl He Oy/AeT yKa3aHO Ha3BaHHE
cemerictBa. Hcmonp3ys TaOiuily, yCTaHOBHTE, K KaKOMY(-MM) CEMEHCTBY(-aM) OTHOCATCS
opranm3mbel I wm II. VYkaxkure I KaKIOro OpraHu3Ma Ha3BaHME CEMEWCTBA, a TakKke
MOCIIEZIOBATEILHOCTh HOMEPOB TE€3 W/WIM aHTUTE3, BEPHO XapaKTEPU3YIOIIMX OIpeIesieMbli
OOBEKT.

Ne Te3za/anTuresa

1(6) | Ha 3agHux jamax 1o 5 majbIieB.

2(5) | XBoct gmunHee crynHel 3aauux jan. JlnuHa tena menee 1,5 m.

3(4) | XBoct 6e3 nmonepevHbIx TeMHBIX Kostell. [TanbIpl cBepxy mokpbITh Hiepcthio. (KyHbn)

4(3) | XBocCT ¢ psitoM TEMHBIX MOMEPEYHbIX KoJjell. [TambIibl Ha MepeHUX Jlammax roJibie, a Ha
3aJJHHX - MIOKPBITHI PEAKHMH BOJIOCAMH, MY KOTOpbIMU BHIHA KOKa. (EHOTOBBIE)

5(2) | XBocT KOpoYe CTyNMHEH 3aaHMX HOT, MOYTH CKPHIT MeXoM. J[JIMHa Teia B3pOCIBIX
YKMBOTHBIX MOXKET jocTturath oosee 1,5 m. (MeaBexkbn)

6(1) | Ha 3agHux nanax mo 4 najisla.

7(8) | I'omoBa okpyrias: ¢€ [iMHA TPHUMEPHO paBHA HIMPHHE B CKyJaxX. XBOCT OMYyIIEH
PaBHOMEPHO Ha BCEeM HNpPOTsSHKEHUH. Mopaa MOKpbhITa MEXOM J0 HapyKHOTO Kpas
Hozapeit. Kortu octpeie, Brsokubie. (Komaubu)

8(7) | l'onmoBa BBITSHYTa: €€ JUIMHA NPEBBINIACT MIMPHHY B CKYyJIaX. XBOCT OIYIIEH
HEPaBHOMEPHO: y OCHOBaHHUS XBOCTa BOJIOCHI KOpoue, 4eM mnocepenune. Hapyxusle
Kpast HO3/IpEN OKPYKEHBI FOJION KOXKEH.

9(10) | Ha mepennux nanax no 5 maneies. Ha 6okax tena et TéMHBIX nosioc. (IIcoBbie)

10(9) | Ha mepemnux mamax mo 4 manbiia. Ha Ookax Teia MMEIOTCS TEMHBIC MMOIMEPEYHBIE
nojiocel. (C'meHoBbIE)

Otser:
Opranusm | — 123 (cemeiictBo KyHbn)
Opranmsm Il — 689 (cemeiicTBo IIcoBbie)

3. Hcmionb3yst cOOCTBEHHBIE 3HAHUS U PE3yJIbTaThl H3YYCHHUSI PUCYHKA, OTBETHTE HA BOIIPOCHI.

3.1. Yem nuraercs opranusm [?

Bo3MoxHBIE 37IEMEHTHI OTBETA:

PbIOBI, MOJTIOCKH, IMYMHKU PYUYEHHUKOB, BOJIIHBIE TIOJIEBKH, BOIOIUIABAIOIINE TTHUILIBI.

3.2. Opranusm Il - oquH U3 U3BECTHBIX MPUMEPOB UHTPOAYLEHTOB, TO €CTh BUIOB, KOTOPbIE OBLIN
nepecesieHsl 3a Mpesesibl €eCTEeCTBEHHOTO apeaja B HOBble MecTa ooutanus. HazoBure BO3MOKHBIE
MOCJIEACTBHS HHTPOIYKIUH.

Bo3MoXHBIE 37IEMEHTBI OTBETA:

- pacuIMpeHue apeana BUJa-uHTPOIYLIEHTa;

- BBITECHEHUE BHJIOB, HACENSBLIMX TEPPUTOPHIO paHee, U3-3a OoJblIed KOHKYPEHTOCIOCOOHOCTH
WMHBa3UBHBIX BU/IOB WM OTCYTCTBHS €CTECTBEHHBIX KOHKYPEHTOB,;

- pacmpocTpaHE€HHE Ha HOBOW TEpPpUTOPUM HWHQPEKIMOHHBIX 3a00JIeBaHUM, C KOTOPBIMHU
abopureHHbIe BU/IbI paHEE HE CTAIKUBAIIUCH.
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