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MATPULIA OTBETOB
Ha 3aflaH1A TeOpPeTUYECKOro Typa permoHanbHoro arana
XXXV BcepoccUUCKON onuMnuaabl WKoNbLHUKOB no 6uonoruu. 2018-19 yu. rog

(-29

10 - 11 knaccel [max. 145 6annog] BAPWUAHT 1
Brumanue! O6pasel 3anonHeHus: NpaBunbHbIi OTBET - , OTMeHa oTBeTa -
3apaHue 1. max. 40 6annos
Nela|6|B|T Nela|6|B|T Nela|6|B|Tr Nela|6|B|T Nela|6|B|T
1 9 17 20 33
2 10 18 26 34
3 11 19 27 35
4 12 <] 20 28 . 36
5 13 21 29 37
6 14 22 30 38
7 15 23 31 39
8 16 24 32 40
3apanue 2, max. 75 6annos
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3anaHns NpaKkTHYeCKOro Typa peruoHaabHoro dtana XXXV Bceepoccuiickoii
OJIMMIMA/BLI INKOJIbHUKOB 10 6Hosiorun. 2018-19 yu. roa. 11 kiaace.

JJABOPATOPHUSI BUHOXUMHH
HaenTHHKALNSA YI1€BOI0OB

Xoo pabomer. llenvio paboThl sBnseTCs MACHTH(OMKALUA TIIOKO3bl, caxapo3bl M Kpaxmaia. B
mTaTuBax Ha Bammx pabounx Mectax Haxoasarcs 3 mpobupku (A, B u C), cogepxamme no 5 mia 5%
pacTBOPOB YIJIEBOJOB, a Takxke 2% pacTBop cyinsdara meau, 6% pactBop NaOH u pacreop Jltorons
(pactsop I B KI). Ot6epure no 1 mi pactBopos u3 npobupok A — C B uncThie poOUPKH, 106aBbTE B
kaxayto no 0,5 mir pactBopa cynbdara Meau M 1o 1 Mi pacTBopa LIENOYH, TIATEILHO NepeMelanTe u
HarpeiTe B TeyeHHe 3-5 MUHYT Ha KMMSLIEH BOAsAHOM OaHe. B o1HON M3 MpOOHPOK JO/DKEH BBINACTH
KpacHbI#l 0CaJIoK.
"7 0 3ananue 1 (2 6anna). Kakoe BeuecTso Bbinaaaer B 0cagok? Cu’ 2:‘\ Ok L‘( ok ULU’, Lo )
P
{

3apanue 2 (3 6anna). B pesyana'r? KaKoi peakunu OHO o6pazyeTcsl‘?
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30

(u (OM), 9OD. whik €r0uu0G. CuSO, e KOWM:  CuSO.t L KDK-
/ 0 3anauue3 (l 6am|') Kakoii 13 yrieBoaoB HAXOAMTCS BB'TI'OH npo6upke? > Cuf (’H )2 N ]( SO,
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OT6epuTe o/ | M1 pacTBOpoB u3 npodupok A — C B uucThie NpOOMPKH, 100aBbTE B KaXKAYIO 1O 2-3
Karumi pactBopa Jlrorosns.

3anaume 4 (1 6ann). Kakoii u3 yriesomos pearupyer ¢ pactBopom Jliorons? Kak npu 51om pamensiercs

O OKPaCKa pactBopa? _| { ,(L)CLL&L\ A bLhCLLLX (/P{,LLL'(-LT%‘C—&/ ol L)L[LLLLLK’LHU.( /b /4“
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3ananne 5 (3 6anaa). 3anonuute Tabauiy Hyke.

Peakuus ¢ cynbhatom | Peakuus ¢ pacTBOpoM
ITpobupra menu (+ umm =) Jlrorons (+ um =) Yraeson
A — == KO il A
j J B i = COXOOLO
‘ C - Zhr WM upb// §

B pesynbrare Bo3zmeiicTBUs anb(a-aMuiaa3bl Ha KpaxMal B I'MPOJHM3aTe HA NEPBBIX CTAAMAX Ipolecca
HAaKaIuIMBalOTCsA [AEKCTPHHBI, KOTOPbIE 3aTeM MEUIEHHO THIPOJM3YIOTCH alb(ha-aMuiazoi 10 au- M
MOHOCaxXapu/I0B — IIIOKO3bl U MAJIbTO3b1. JlHcaxapu/ibl 3THM (DEPMEHTOM He pacIlerUIsioTCs.
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Kpaxmaun (243 mr) pactBopwin npu HarpeBaHud B 10 MJ1 BOJBI M NTOJBEPIJIH HCYEPITBIBAIOLIEMY
ruiponusy ansga-amuaazoid. K nonyuyeHHomy ruaponusary no6aBuini (B u3ObiTke) pactBopsl NaOH 1



0,5

CuSO,. Cmech NpOKMNSATHIM, B pe3yibraTte 4ero ofpaszoBayics KpacHbIi ocagok. Ero coGpanu,
BBICYILIM/IH ¥ B3Becn. Macca nony4eHHoro ocajaka coctaBuna 144 mr. Cuutaem, 4To peakuus npoiia
MOJIHOCTBIO.

3ananue 6 (1 6a). Kakue npoayKTsl THAPOIM3a Kpaxmaina ainbda-aMuiazoi MOTYT IPHHUMATH
y4acTHe B PeakiuH ¢ cynbdarom meau?
WO (] A ot huﬁ Lg/twh Lf{wmuu 2080 Mm )

Jliis nasbHeMnIMX pacdeToB Bam MOryT noHaJjoOMTECS aTOMHBIE MAaCChl HEKOTOPBIX 3JIEMEHTOB:
H-1,C-12,0-16,Na-23,S-32,K -39, Cu-64, 1 - 127, a Tak:ke MOJEKYJIIPHBIE MacChl
HEKOTOPBIX COCIUHEHHH.

3ananmne 7 (1,5 6anaa). PaccunraiiTe MOJIEKYIsIpHBIE MAacChl U BHECHTE pe3yabTaThl B Tabnuiy:

MonekyJisipHas Macca
I'moK03a 1RO
Manbro3a [ 30
OcTaToK TJIIOKO3BI B COCTaBE Kpaxmaa | +8

3ananmue 8 (5 6aas0B). KakoBO MOJIIpHOE OTHOILEHHE IIKOK03a:MAIbT03a B [IOJTY4EHHOM I'MIposu3are?
(be3 pacyeToB 3aaHHe He OlleHHBaeTcs!)
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3ananme 9 (2,5 6anna). KakoBo BecOBOE OTHOLIEHHE IITHOKO3a:MaIbT03a B MOJYYEHHOM IHIpOIH3aTe?
(be3 pacueToB 3a1aHHe He OLleHHBaeTcs!)
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3ajaHus NPAKTHYECKOT0 Typa pernonaabioro stana XXXV Beepoccniickoii 0JiHMITHALBI
MKOJLHUKOB 1o 6nosorun. 2018-19 yu. roa. 11 kaace

®U3HOJOT U U MOP®OJIOT WSl PACTEHUH

O6mas ueab: U3yuuts aHaTOMO-MOP(ONOrHYECKYIO CTPYKTYPY M XMMHMYECKHWii COCTaB OpPraHoB
pactennii: a6nouu (Malus domestica) wmu aitBel (Cydonia oblonga), mopkosu (Daucus carota
subsp.sativus), rpanata (Punica granatum), 4as (Camellia sinensis); WCCe0BaTh Ka4eCTBCHHbINA
COCTaB BTOPHYHELIX METa0ONUTOB JAHHBIX PAaCTEHHIA.

OGopyaoBanue u 00bLEKTHI HecAeA0BAHMSA: 10/ A0/I0Ka UM alBbl, LUTATUB C 6 npoOupKamH, B
KOTOPBIX HaXOIATCA BBITSAXKKH, MOMYYEHHBIE M3 Pa3HBIX OPraHoB CIEAYIOUIMX PAaCTEHHH: MOPKOBb
(Daucus carota subsp.sativus), rpanat (Punica granatum), vait (Camellia sinensis), y3bIpbKH €
nuneTkaMu, B kotopbix Haxoastcs 1% FeCls, 1% pactBop enaruHa, paszenovHas J0CKa, HOX,
TEpka, yamku [letpu.

Xoa padoThl:
1. TIpu MoMoLIM HOKA W3TOTOBBTE MPOAONBHBIN cpe3 MIoAa A0JI0HH WITH AlBEI, BLIOpaB 1A

cpesa IEHTpaNbHYIO 4acTh oprana. OfHY TONOBMHY IUIOJA MCHONB3yHTe s sKcnepumenTa. C
nomonisio Tépku Hatpute 20—40 T MAKOTH TIIOAA, TONYUUB AGIOUHBIA MM aifBOBBI TOMOrCHAT.
Pa3nenure ero Ha jaBe paBHble yacTH. OaHy M3 yacteil momectute B yamky [lerpu, cmemante ¢
CyXMM mopowmKkoM xjopuaa Harpus (okomo 2-3 r NaCl) m GeicTpo nepemewaiite (pesynbrar
3aBMCHT OT CKOPOCTH M TILATEIBHOCTH BBIMOAHEHHMs!). BTopyro 4acTe roMOreHaTa nepeMecTuTe BO
BTOpyto yamky IMetpu. Ocrasbre uis HHKYyOauuu B TeueHue 20-30 MUHYT.

2. BHUMATeNbHO PAcCMOTPUTE MPOJOIBHBIA Cpe3 BTOPOH MMOJIOBUHBI MUI0OAA. 3apucyiiTe
MpoIONBHEI cpe3 B moje A pucyHka. ComocTaBbTe CTPYKTYpBI LIBETKA M CTPYKTYphI sibioka,
KOTOPBIE W3 HEro pa3BWIMCh, COEIHHHB YyKa3zaTelIMH TEPMHHBI ¢ BamuMm pHCYHKOM H
NpeToXKEeHHBIM PUCYHKOM LIBETKA.
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Cpead BTOPHUHBIX MeTaGONMTOB PAacTEHMH BaKHOE MECTO 3aHHMAIOT (eHONbHbIS

COEJIMHEHHs, B COCTaB KOTOPHIX MOMKET BXOJAMTh KaK ONHO ()EHONBHOE KOIBLO, TaK M
HECKONMBKO, a HEKOTOpHIE ABNAIOTCA mnonumepamu (momudenonsr). Jlng oGHapyKeHHs
(heHONBHBIX COEAMHEHHIT MOXHO WCIO/IB30BaTh KAauECTBEHHYIO PEaKUMIO C Fe*, B
pesynsTaTe KOTOpOil 06pa3yloTcss TEMHO-CHHUE, TEMHO-KPAcHbIE H Oyphie COEMHEHUA K

HX CMECh.

V Bac Ha cTojle B LITaTHBe HaxoaaTes 6 npobupok. Kaxoii mape npo6MpoK MPUCBOEH CBOi
nomep (la u 16, 2a u 26, 3a u 36). B kaxmpix ABYX TpPOOHPKAX C OJMHAKOBBHIM HOMEPOM
HAXOJMTCA BLITAXKKA U3 OJHOTO W TOrO e 00beKTa.

a) Bo3pmute npobupky la. PaccMoTpuTe ee Ha npocser. OnpeennTe UBET U NpO3payHoOCTh
pactBopa. Pe3yibTaThl BHECUTE B Ta0/IHILY.

6) B npobupky la noGasbte FeCl; OTMeTbTe LBET BBITAXKH Mocie nobaBieHMs peareHTa.
Pe3ynbTaThl BHECHTE B Ta0JIHILY.

g) JIna oGHapyxeHus nomudeHonos ¢ GONBIIMM KONNYECTBOM 3BEHBEB B LCIH noGaseTe B
npobupky 16 xenarun. [IponaGmoaiite 3a M3MEHEHUAMH. Pe3y/IbTaThl BHECUTE B tabnuny.

r) [ToBTOpHTE MYHKTHI a-B C OCTATLHBIMH POOHPKAMH.

BY/IbTE BHUMATEJIbHbI! Eciin Bui ommGeTtecs, HOBbIe TPOOHPKH BaM He BbIAAIYT.

Iepeuens cemeiicTs: 3onTHunble (Cenpaepeiinbie); Cl0KHOUBETHBIC (Actporsie), Haiinbie
(Kamenuesbie), Opxuanbie (SITPLIIHUKOBBIE), JlepGennnkoBeie, PozouseTHele (Po30Bbie).
Mepeyens popMy.1 1 HA3BAHMI BEWECTB — CM. CICTYIOULYIO CTPAHHILY.

3
O0BbexT ['panar Yait MopkoBb
Punica granatum Camellia sinensis Daucus carota
CewmeiicTBO Ll w Ta .
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Hanuuue nonudeHoNbHBIX
COeIMHEHNH (mocTaBbTe
«H» WA «—»)

[1Iudp HazpaHus
(heHONBLHOTO COEMHEHHS.
Ecnu peakuus
OTpHLIATENIbHA, 10CTABbTE
«=».
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COeZMHEHUs
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CIMCOK cOoeIMHenmii: a) KaTexuH, 0) JyOuIbHEIE BEllecTBa, B) 3-KapoTHH
DopMyITbl COETHHEHUI:

4. Huxe mpejctaBieH IUIOA TrpaHata B paspese. Kakas M3 CTpYKTYp COACpAKHT

MaKCHMaJIbHOE KOJIMYeCTBO JTMMOHHOM kucnotel? [Tone ans oTBeTa: . OG6BeauTe B KPYKOK
Ha3BaHWeE STON CTPYKTYpHI: i) SK30KapI; ii) SHAOKApI; iii) HalenMcTyHK; iv) ceMeHHas KOXKypa;
V) cenTa (meperopoika Mioja); Vi) yauleJMCTHK, OCTAIOLIMiACA MM Nionax; vii) Me3okapr;
viii) TUI0JIOHOXKKA.

5. OTMeTbTe H3MEHEHHE 1IBETa TOMOTEHATOB T110/1a A6J10HM WK aiiBbl mocne 20-30-MUHYTHO#H
WHKyOauuu B Tabnuue.

Be3 no6asnenusi NaCl | Mpu no6asneHuu NaCl

-
LiBeT roMoreHara T2 C(, CF AMAM, @, o
CMUATO - e Opurid) (WLATO - Ko WiH.)
M3MeHeHHe OKpacky romMoreHata 6e3 no6asnenus NaCl TMPOMCXO/IUT B CNIEJCTBHE ACHCTBH
(o6BeMiTe B KPYXKOK NpaBWIbHBIE 0TBeT): a) pubynoszobucdocharkapGoKCHIA3E/OKCH-
renasbl; 0) monudeHoNOKCHaashl; B) KaTajmasbl; T)  ackopOaTrepoKCHIasbl;
HedepMEHTATHB-HOrO OKHCIIEHAS KHCIOPOZIoM Bo3Iyxa onos Fe** o Fe'™. 0

P

O6mwacuute aeiicterue NaCl B JaHHOM DKCIIEpHMEHTE:! Nold  u g MUA I LT
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JIUCT OTBETOB

3aganne 1. [TOAMMIINTE TeMATOMO3THYECKME OpraHbl A-B Ha pasHBIX CTajMAX pasBHTHA
ye/oBeKa, a TAKKE IeHbl, SKCIPECCHA KOTOPbIX COOTBETCTBYET KPUBLIM 1-5. HekoTopbie KpUBbIE
COOTBETCTBYIOT JIByM TeHaM OJHOBpeMeHHO (4 Oanna, mo 0,5 3a KaXIyl TpaBUIIbHYIO

MOAIHUCH).
A b B i
Opran e fwca MM N ;«;//Lﬂ,tm L’U KO CTHALL MOAT
Kpupas 1¥ 2 3 g 4 5
Tenwt |HYZ, % HR, G HBA | g%
1% [HnE St inaz | HDD

C kaKoii ¢U3M0NOrHYecKoii ananTauneil cBA3aHo pa3rmtme reMorj06HHOB MEKAY MaTepbio U

nogomM?
g,4mn

(1 6anm)

3aganme 2. YKaKUTE YUCIIO MOMAPHO pa3IuYatolnXcs HyKICOTHAO0B MEXKILY
nmocnenoBaTensHOCTAMI Ha Puc. 2. (3 Ganna, no 0,5 3a KaXKylo NpaBHIIbHO 3aMOIHEHHYIO
syeiiKy, He 3aroJIHANTe 3aIUTBIE CEPBIM AYEHKH)

HBAI HBB HBGI

HBAI

HBB \BL

HBZ ,

i~ Y +
Kakoe 13 1ByX aepeBbeB, | uiu 11, mydiie COOTBETCTBYET HaliICHHBIM PASTHYMAM MEKILY
nociegorarensioctamu unovemy? (L T« N0 ced. 0.8 HAB L HIAT

LA, O bo T othide oue Ww«u (1 6an)
I CII0 CephIX npﬁmoyronbﬂnxbn’ﬂa Puc2 _ %2 53(1 6amn).
0, Uncno yHHUKaTbHBIX MyTalui 71 BBIOpaHHOTO BaMHU JIEPEBa g (1 6ann)
7,/ CKOMBKO JiepeBbeB BO3MOKHO Ui § TeHOB? 135138 (1 6ann)

nanne 3. CesibMast aMHHOKHCIIOTA B HOPMaJIbHOM [B-11emy, reMorio6uHa — WY TOJMA —

Jtu 0.4 K=1A (0,5 6anna), B ceprnoBHAHOKIETOUHOM - 6CLVLLLVL < (0,5 6anna)

€p(_Karcme Apyrue aMMHOKHCIIOTBI B 3TOM TMOJIOKEHHH BCTPEHAIOTCH Yy n YrUX HOPMAJILHBIX Lemnei
remornobuaa? _(VALO 10 UL MDLL«& W WY oMU AR K-T4 (1 6ann)

Kakue apyrue AMMHOKHCJIOTHI MOJKHO TONY4HTh B 7 flOJIOKEHUH C TIOMOUIBIO 3aMEeHEI O,ZLHOFO

2 5. nykieotaa B kogona GAG Ha Kakoi-TO npyrou (ykaxkute 3aM¢Hm)‘7 Mt,/w ( /m& ‘?/l)
/ "Lx{kj'n{tkkkﬂ CAG: G=C), badum ( (Z'TC'T \ . C\,\LLT‘VLLWL/ @ (> 4"(\
wludon ( G (e A—> Gr) e + —fe=fs ﬁa.n )

\ : :
ﬂoquy MGTHOHHH KOHprCMblH CTapT-KO,ZlOHOM KaK MpaBuJI0O HE YYUTHIBACTCA B Hymepauuu =

(/) {JaMHHOKHCHOT nocenosatensaocTd remornobuna? MLLTULOALLLIA q/ﬁ L. (X Lv/’LT KA
VRIS Mét @/CU WULTwg® | G %uuuu Qe MOUCHO HE /u/mﬂ,éqgm

acf ‘%ac*rora anienu CBPHOBHAH&TCTOHHOCW (1 6anmn).

0 a)’ﬂonﬂ GONMBHBIX CEPIIOBHIHOKIETOUHOI aHeEMHEH (1 6anm)




BHUMaHHe, uTo 118 renoB HBA u HBG npAMOYronbHUKH BKJIIOYAIOT HYKJICOTH/BI ABYX CTPOK,
MOTOMY YTO 3TH IMapHbI€ FeHbl JYTUTMIIMPOBAIIUCE TTO3IHEE APYTUX, M COXPaHAIOT OJMHAKOBEIE
MYTAallUH, MOJTYYEHHBIE MPEJKOBLIM N'€HOM. AHAJIOTHYHO, JUIS HEKOTOPBIX MYTalMi HEKOTOpbIE
MPSMOYTOJEHUKM MOXHO OOBeAMHHUTH JUIS pasHbIX CTPOK, MOTOMY YTO Ha OCHOBE TOMOJIOTHH
JiepeBa 3TH NMPAMOYTOJBHHUKH COOTHOCATCA C OXHOH MPEaKOBONW MyTauuel, yHaciueqoBaHHOMN
LeJIoNH BETKOM M3 HECKOJIBKHX IeHOB. BerutuTe M3 oOmiel cyMMBI MpAMOYTOJBHUKOB T€, 4TO
MCUE3aloT TOC/Ie TAKOro 0OBEAWHEHUS M paccUUTaiiTe KOMMYECTBO YHHKAIBHBIX MYTallHOHHBIX
cOOBITHI.

PaccunTaiiTe, CKOJIBKO BCETO JEPEBLEB, MOJOOHBIX IBYM NPHUBEICHHBIM Ha PUCYHKE 3,
MOXXHO TEOPETHYECKH TIPEAJIOKHUTE AN 8 reHOB reMorino0WHOB, €CITM YHCIIO BCEX BO3MOXKHBIX
JiepeBbeB Ui N reHOB paBHO MPOM3BEICHUIO BCEX HEYETHBIX uKcen oT 1 10 2N-3.

Hacnencreennoe  3a6oneBaHWe  CEpNOBHAHOKICTOYHASA ~ aHEMHs  BbI3BIBAETCA
OJHOHYKJIEOTUAHONH 3ameHoil A Ha T B ceapMom kopoHe reHa HBB (GAG — GTG), uto
NMPUBOJUT K aMHHOKHCIOTHOM 3amMeHe B [-uenu remornobuna. PaccMorpurte Tabmuuy
reHeTUYeCKOro Kojia Ha pucyHKe 4, U OTBETbTE, Kakasgs aMHHOKUC/IOTa HAXOAUTCSA B 7 MO3ULUH B
HOpMalbHOW W ceprnoBUAHOKIeTO4HONH [-nenu? Kakue apyrue aMHHOKUCIOTHI B 3TOM
MOJIOKEHUH BCTpEYalOTCA Y JpYrMX HOpManbHbIX uened remornobuna? Kaxue napyrue
AMHUHOKHUCIIOTHI MOXKHO TIOJTYYUTh B 7 TOJIOKEHUH C TTOMOIIBIO 3aMEHBI OJHOT0 HYKJIEOTH/Ia B
kooHe GAG Ha kako#-To aApyroii (mo6oii)? TToueMy METHOHHH, KOAUPYEMBIN CTAPT-KOAOHOM,
KaK MpaBHJI0, HE YYUTHIBAETCS B HyMepalui aMUHOKHUCIIOT MOC/e10BaTeIbHOCTH reMorioonHa?

nepsbiil Bropoii HykneoTua TpeTUil
HyKkneoTHa m (@} (A) (®) HyxheoTR

F (Phe) | S (Ser) Y (Tyr) C (Cys) ELl

P DeHUnanaHnH (Phe) | S Aol (Ser) y TUpoauH (Tyr) c Liucrenu (Cys) c

L. . (lew) S (Ser) CTON-KOA0H A
) L Teiuu (t26) S (ser) CTON-KOAOHbI T G

L (Leu) P (Pro) H (His) R (Arg) il

L o (1Y) oomg (PrO) [ H T (i) N—) C
© L2 (e p P ony IB (Gln) R (Arg) A

L (Leu) p (Pro) Q YW (Cln) R (Arg) G

! (lle) T (Th) [N (As) |5 copp (Se1) T

| Visonelium (jje) T Tpeownn (Thr) |N (Asn) s (Ser) C
(A) | (lle) 1 (Thr) |K b A (Lys) R AproHun (Arg) A

M Metuchus (Met) T (Thr) |K (Lys) R (Arg) G

Vv (Val) A (Na) [ Do s 0] G (Gly) T

' (val) A (Ala) D kucrnota  {Asp) R (€)% C
(C) v B val) APy [ ¢ ™™ (o) A

v (Val) A (Ala) |E weola (g G (Gly) G

Pucynok 4. Tabimna reHeTHYeCKOro Kojaa

B ojHo# wueHTpambHOAQPUKAHCKOW TMONYNISUMH MYTalMs CEeprOBHAHOKIETOUHOCTH
npucytcTByeT y 12% B3pocnoro HaceneHus. Takas BbICOKas dacToTa oOBSCHSETCS B [Ba pasa
MeHbIIEH YacToTOi 3aGoneBaHMN Manspueil y TreTepo3WroT Mo CEeproBUAHOKIETOYHOCTH,
O/IHAKO B FOMO3HTOTE 3Ta MYyTalUWs TPUBOAMT K CMEPTH 10 BCTYIUIEHHS B PENpPOJYKTHBHBIH
Bo3pacT. PaccuuTaiiTe B 9TOH MOMyNALUMM 4acTOTY AJUIE/IM CEPIOBHAHOKIETOYHOCTH M JIOMIIO
HOBOPOJKIEHHBIX, CTPAJAIONIMX CEPIIOBHIHOKIETOYHON aHEMHUEIH, CBOI pacyeT MOACHHUTE.



