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9 kaacce
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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.



,1

2 2

19 O6pasey Nol 19 O6pa3zey No2

1,8 1,8

17 17

16 1,6
. 15 . 15
L 14 g 14
Q 13 @ 13
e 12 - 12
I 11 I 11
= = "
O o9 O o
-~ 0,8 -
w o7 ui' o5

0,6 0,6

0,5 0,5

0,4 0,4

0,3 0,3

0,2 02

0,1 0,1

0 0

220 240 260 280 300 320 340 360 380 220 240 260 280 300 320 340 360 380

ANVHA BONHDbI, HM ANVHA BOAHDbI, HM

2,1

2

18 O6paseu No3
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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.



6
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.



