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CreMamuyeckoe usobpaxeHue KkposoolpalleHun nnoda Yenosexa
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EBariani Wares

MOCMOTPUTE HA PUCYHOK. [aiTe OTBET Ha
BONPOCHL

1MCNONb3yA AaHHYIO CXEMY, ONMLWKWTE
ocoBEHHOCTM KpoBoOOpalleHna nnoga
Henoseka. MoANUWKMTE HA PUCYHKE
Ha3BaHWe M3BECTHLIX Bam opraHos.

2 Kakyk QyHELMIO BEINONHAET NYNOBUHA
{MYNOYHEIR KAHATHEK)?

3. HacneacTeeHHbIE 3a00NeBaHnA Yernoseka
ABMNAKTCA O4eHb BaXHOW Npodnemon B
coBpeEMEHHOM Mupe. BcemupHan
OpraHW3aumna 3ApaBO0XPAHEHNA B AAHHDE
BPEMSA HACYMTLIBAET Y 6% JETCKOro
HAaCENeHUA FTeHETMHECKYH) NATONOMMI.
Ha30BMTE BOIMOXKHGLIE NPHUYKMHEI
BO3HMKHOBEHWA HacneacTBEeHHbIX
sabonesaHui.

1. Ha pucyHke nioGpakeHsl NeYeHs, cepaue, Nerkue.

Nerkve B aMOPUOHANEHOM NEPUOAE HE OCYLWECTBNAKT QYHKLMIO ra3000MEHa, NOITOMY OHM
NWWb 3abMparT KMCNOPOd AN CBOMX KNETOK, & He NOMOTalT HACkILWATE KPOBb KMCNOPO4OM.



OBankHOE OTBEPCTHE COEAMHAET NPAaB0E W NEBOE Npeacepand. 3TO HYKHO ANA Toro, YTo0s
KpOBb HE X0AWNa BycTyw, G€3 Nonb3kl, MO ManomMy Kpyry kposoobpalleHus, Bedb OH He
noMoraeT of0oraTHTb KPOBb KUCNOPOAOM Ha 3MGPUOHANBHOA cTaauK. OBAnNbHOE OTBEPCTHE
HY#HO, YTOBbI THATE KPOBL B OGX0/J MANOro Kpyra KpoBooDpalleHWa, TONbKD No GONbLIOMY Kpyry
kpoeooGpalleHna. NMocne poaos OBANLHOE OTBEPCTHE 3APACTAET, TAK KaK NETKWE HAYMHAIDT
paboTaTk W MIPAThk BAKHYH PONb B raz000MeHe.

ApTepuaneHbIi NPOTOK M NEFOYHAA ApTEPWA COBAMHAIOTCA NOCNE BEIXOAA U3 Cepaua,
opMupys BOTTANoB NPOTOK. 3TO TOKE HYHKHO, YTOGk! KPOBbL HE LUINA N0 MANOMY KpyTy
KpoBOOGPALLEHUA, & WNA No GONbLIOMY Kpyry. Mocne powxaeHnsa BoTTanos NpoToK 3apacTaeT, W
Ayra aopTel M NETOYHAA APTEPUA YIKE PA3AENEHEL A NOKA NErKME HE ABNAKTCA MABHLIM
OPraHOM AbIXAHMA, HET CMbICNA THATE KPOBb MO MANOMY Kpyry KpoBooGpaLIEHHA.

B oTnuyue oT CED,HE‘-IHD—EDE}‘,[IHETDH CHCTEeMBl B3POCNOro YeNoBeka, B IMOpHMOHANEHOM
nepuoae No BEHOIHOMY NPOTORY TEYET apTeplanbHaA KDOBb, M NpaBas NONoBKMHA Cepila
JanonHeEHa apTE‘pME_I'IbHDH KpPOBEBH.

KpoBb OT NETKWX NPUXOAWT B NPABYH NONOBMHY CEPALA, HO 3TaK KPOBb BEHO3HAA, A He
apTepuantHaa.

MaBHbIi oprad rajoobMeHa - He nerkue. OT NyNoBMHBl MAET apTEpPUanbHAA KPOBb K NNo4y, & OT
nnoga - BeHO3HAA. [a3000meH MaeT Gnarogapa NynosMHE.

2. Mo NynoBUHE TRAHCMOPTHRYIOTCA NMTATENLHEIE BEWECTEA N0 KPOBK W3 OpraHn3Ma MaTepH B
PA3BMBAIOLLWACA OPraHuaMm NNofa, Beflb B 3IMGPUOHANBHOM NEepUoae NNoj pa3BMBAETCA TONBKOD
33 CYET MUTATENLHLIX BELWECTE, MOMNYYEHHLX OPraHnaMomM MaTepl. B NynoBUHE NpoXoauT
ApTEPKUA W BEHA. [0 ApTEPHUN MYNOBHMHLI NPUHOCHTCA HACBILIEHHAR KMCNOPOAOM KPOBb K
pA3BMBAIOLLEMYCH NNomay. Mo BEHE NYyNOBUHEI TPAHCNOPTHMPYIOTCA NPOAYKTE 0GMEHE K
YIMEKMCIBIA TA3 OT NNoga.



3. HacneacTBeHHble 3a00neBaHna 3a4ac Ty CBA3aHbI ¢ MyTaUMAMK B Monekynax OHK, seapb
MMEHHO [HK BEINONHAET POk XpaHeHWA reHeTHYECKo MHopMaumk. YacTe OHK poguTeneii
nepegaeTcs WX NOTOMCTBY, @ 3TO 3HAYWT, YTO YYaCTKM FEHETHYECKOro MaTepUana, Coaepxallme
MYTALMK, MOMMKM NEPEAATECA NOTOMCTBY. M3BECTHO, YTO 3aMEHA HYKNEOTHAA (KOTOPad MOKET
MPUBECTH K 33MEHE AMUHOKMCNOTHI B GENKE) MMM AMMHOKACNOTEI MOKET NPUBECTH K PANUYHEIM
saGonesanuam. Begb B JHK 3akoanposaHa MHQopmMaumua o Genkax opraHuama. A 3amMeHa
AMWHOKMCNIOTEI B GEMKE MOKET HAPYLIMTE NPABUNEHYH CTPYKTYPY M KOH(OpMaLUwio Benka, 13-3a
yero Genok MoKeT nepecTaTe QYHKLUMOHMPOBATE MNK PYHKUMOHWPOBATE HENPABMITEHO.

3aMeHbl, BCTABKW W AeNeLni HyKNeoTUA0B, TPAHCNOKaLUWK y4acTKoB [HK, HenpaeunsHoe
PACXOHIEHWE XPOMOCOM, BEAYLLEE K TEHOMHBIM MYTALMAM - BCE 3TO MOKET BbIIBATh
HacneacTBEHHbIE 3a00nesaHna.

K reHHBlE, M TOYEYHBIE, M TEHOMHEIE MYTALIMK BENYT K HACNEACTEEHHBIM 3a00NeBaHMAM.

MyTaLun B OHK MoryT GbiTh BbI3BaHbl HEGNArONpPUATHBIM JEACTBUEM MYTAreHoB, TAKMMM
(haKTOpaMK OKPYKAFOWEN Cpelbl Kak yNeTPadoNeTOBOE M3NYYeHWE, pagnauua. MyTaumum MoryT
BO3HMKHYThL CNYYaAHO B Xode pennukalmK OHK npu patGoTe depmeHTos OHK-nonumepas,
BCNEACTEME WX HETOYHOCTU.

MyTareHamn moryT ObiTe BEWECTES, CHMMAKLWWE TOYHOCTE OHKR-NoNMMepas.l.

BaKHD, YTO K HACNEACTBEHHLIM 3a00NEBaHHAM MOMYT NPUBECTH HE TONBKD MYTaLMK B AOEPHOMA
OHK, HO ¥ MYTAUWMK B MUTOXOHAPHANEHOA [HK, KOTOpbIE TAKKE MOTYT NOABMTLCA NOA
AEACTBMEM MYTAreHOB.




o MoNMHEHAC BILEHHBIE KUPHbIE KUCNOThI (TAKK) ABNATCA HE3aMEHUMBIM (AKTOPOM NMUTaHUA. W3
Hnoam HUX W3 MK HeoGX0AWMB! ANA NPABUNLHOMD HOPMUPOBAHUA U HOPMATLHOM

Bannos: 11 us 25 OYHKLMOHNPOBAHUSA MO3Ma, HEPBHOIN CUCTEMBI, Kak BHYTPUYTPOOHO, TAK M € NEPBLIX AHEN KM3HM
T OTMeTHTE pefeHka. OHK CNoCcoGCTBYHOT YIYYILEHWID KOTHUTHBHLIX (YHKLMIA ¥ AeTel, ocoGeHHo B

BOnpoc aJanTalUMOHHO-HArpy304YHbIE NEpUoas! (HEAOHOLWEHHLIE, AETH NEPBLIX NET HN3HK,

o NOAPOCTKOBLIA BOIPACT, HA4ano U koHel y4ebHoro roga u ap.). NpeanpuHuMaTens,

PefaKTHPOBATE 3aHMMAIOLLMACA NPON3BOACTBOM PancoBOro Macna, ¢ Uenbi GnaroTBOpUTENEHOCTH PeLumn
B ofecneynTs rofoBoi 3anac w3 MAKK MecTHoMY geTckomy cany (24 yenoseka). CyTo4HanA

noTpelGHOCTL AETE B w3 IMKK COCTAaBNAET 0,9 rpamm.

1. PaCcCyMTaTE Kakyko nnowaas HeoGXoauMo 3aceATb A0NOMHUTENBHO, ECNH YPOKAAHOCTE
panca cocTaBnAeT 65 LIEHTHEPOB C rekTapa, @ KONMYECTBO Macna COCTaBnAeT 34% oT
KonuyecTea coOpaHHOrD 3epHa. PancoBoe Macno CogepHMT 10% w3 MKK OTBET OKPYIMUTE M
BbIPA3WTb B KBAAPATHEIX METpaX

2. [10CTATOYHO MM 3TOTO KOMWYECTBA Macna AnA ofecnedeHna AeTel MKK, ecnu, cyTo4HanA
noTpefHOCTE B HUX COCTABNAET 8 1. PancoBoe MAcno COOEPRMT 35% MKK Ecnu HEQOCTATOYHO,
TO CKONBKO KT NOACONHEYHOTD MACNA (KOTOPOE HE COAEPHMT w3 MHKK) HYKHO 3aKyNuTh
JONONHUTENBHO. OTBET OKPYIMMTE W BEIPA3WTh B KMNOTPaMMaEX.

3. OnuwwuTe CTPOEHWE KNeTOYHOW MemMOpaHbl, KAKMe KOMNOHEHTEl ee (POPMUDYIOT,
Guonorvyeckan pone membpad. O bACHUTE Kakue CBOMCTBA el npuaanT MK

1. B roay 365 AHEed. PAccunTaeM, CKOMBKD TPAMMOB W3 HYKHO OOHOMY pefeHKy B rof:
09*365=3285T

FaccyuTaemM, CKONBKD rpaMmMoB W3 HYIKHO 24 0eTAM B rof:

3285*24=78B4T



PaccynTaem Maccy pancoBOro Macna, COlepHallero 7884 r wa MKK:
7884:01=78840T

PaccynTaem maccy 3epHa, TpeGyemoro Ana nonyyeHns 4aHHOMO KOMMYeCTEa Macna:
78840 : 0,34 = 231882 1 = 231,882 Kkr = 2,31882 LeHTHepa

PaccynTaeM, CKOMBKO FeKTap HAA0 3aceATh [ANA NONyYeHWA TAKOro ypoxKan:

2,31882 : 65 = 0,0357

65:231882=28

Hapo 3aceATh NpUMEpPHOD 1/28=0,0357 rekTapa.

B ooHoM rexkTape 10000 KBaApaTHLIX METPOE. NOCYUTaEM, CKONBKD KBaAPaTHLIX METPOB HaAo
JaCedTb:

0,0357 * 10000 = 357

OTBET: 357 KBAAPATHLIX METDOB.

2. B rogy 365 AaHel. PaccuWTaemM, CKONLKO rPaMMoB w3 HYKHO OQHOMY YENOBEKY B rog:
B*365=2920T1

PaccynTaeM, CKONbKD TPAMMOB W3 HYKHO 24 AETHAM B rog:

2920 * 24 =70080T1

PaccynMTaem Maccy pancoeoro Macna, cogepsawero 70080 r w3 MK

70080 : 0,35 = 2002285714 1= 200,229 Kr = 2,00229 UeHTHEpA

C 357 KBRAPATHLIX METPOB MOKHO NOMYYNTE 2,3205 LIEHTHEDPA 3epHa.

Kak BUAUM, HaM ¥BaTWT 3TOMO KONMYECTBA Macna Ana ofecneyeHHa aeTedl MK
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3. MemGpaHb! BEINONHAKT GapbepHYIO, CEKPETOPHYI, MOMMOLLAKLLYI0 ponk. B Gucnoe
3aKpEnneHbl U TpaHcMemOpaHHble Genku. KnetodHaa memGpaHa npeacTasnaeT coboi
NUAKWAHBIA GUCNON, COCTOAWMIA W3 AMDUPUNEHEIX BELECTB. VX rMApodoGHbIE XBOCTH CMOTPAT
APYT Ha Apyra, a TnApodMIEHEIE TONOBKM CMOTPAT HAPYAKY M3 KNETKM M BHYTPb KneTkw. B cocTae
MeMOpaHE!l BXOAAT COMHrONMNUALI, ocdonunuisl, CrnoxHble 3pUpsl KApOOHOBLIX 1
HEOPTaHWYECKNX KMCNOT. MAKK Hy#KHbl ANA 3NacTUYHOCTK, THEKOCTH MeMGpaHsl, N3BMpaTensHOM
NPOHMLIAEMOCTH MEMOpAHLI, 3aKpENNEHWA TPAHCMeMGpaHHLIX GENKOB B MeMGpaHe.

A aMPHDUNEHBIE MONEKYNEI OGECNEYNBAKT POPMUPOBAHNE NUNKAHOTO GUCNOA. TTHEK HYKHBI
AnA OopPMUPOBAHWUA TMUKOKANKMKCA.
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BAKTEPWMAINBHBIE MHDEKLIMIM, NEFEOAIOLLMECH NPK NOUENYE

BeensHUe. MOLENYW BAKHEI B COLMANBHBIX BIAMMOAEACTBUAX. HO KONMYECTBO MHDEKLIMA,
NeEpENABAEMBIX C NOLIENYEM, OY4EHb BENUKD. 3TOW TEME YAENAETCA HEJOCTATOYHO BHUMAHWA B
oflecTee.

Liens MCCNeaoBaHUA — YCTAHOBMTE CTEMNEHL OCBEAOMIEHHOCTH COBPEMEHHOA MONOAEKN B
BOMpOCAX NEPEfaYH MUKPOOPraHW3MOB NP NOLENYE, 3 TAKKE ONPEAENUTE AKTYANEHOC T
AaHHOI NpoGnemsl. AnNA AOCTMHKEHNA NOCTABNEHHON LENKW NPOaHaNM3npOBaHbI
(PU3IMONOTMYECKME NAPAMETPE! M 3aLNTHEIE XAPaKTEPUCTHEKY NONOCTH pTa,
MMKpODMONOrHyeckMe CBORCTBA NpeacTaBuTened MUKpoGMOTEI POTOBOM NONOCTH U PA3NMYHBIX
BO30yaNTENEN 3a00neBaHnil, a TakKke NpoBeaeH 0030p COBPEMEHHBIX MHOCTPaHHLIX MCTOYHWKOB,
NOCBALLEHHEIX AaHHON npofneme.

MeToAb! MccneaoBaHna. TEOPETHYECKMA METO — AHANN HAYYHOR NUTEPATYPbL. SMIUPHYECKHI
METO[ — TECTUPOBAHWE, B KOTOPOM NPUHATM YYacTHE 140 YENOBEK OT 16 40 25 neT. Onpoc
COCTOAN M3 10 BONPOCOB, NO3BONAKLWMX OUEHWTE YPOBEHE 3HAHMIA 00 MHDEKLNAX,
NEPENALMXCH C NMOLENYEM, M AKTYaNbHOCTE TEMbI CPEAN MONOOEKMN.

PeayneTaThl. B pe3ynsTaTe MCCNefoBaHWi BeIABNEHD, YTO 97,1% ONPOLWEHHBIX 3HAKOT, YTO NP
MoOUEnye BO3MOKHA Nepegada GakTepuansHoi HHAEKLMK, HO 57,1% CBIWANK NHLWb O
HEKOTOPLIX MUKDOOPTAHNIMAX MITH HE 3HAI0T 0 HWUX COBEPLUIEHHOD. Kbl WECTON YY4aCTHUK
onpoca (17,9%) CTANKMBANCA NUYHO MK 3HAET YEPE3 IHAKOMBIX, YTO NOLENYH CTan NpUYKHONR
BO3HMKHOBEHWA MHEEKLIMK. 87,9% ONPOLLEHHBIX CYNTAIOT, YTO AAHHAA TEMA MINOX0 OCBELLEHA B
CMIA. 91,4% AHKETMPOBAHHBIX MWL 3AX0TENW Y3HATh 0 TeMe noapobHee. BoNpocom o (akTopax
33Tl NONOCTH PTa W O NOTEHUMANBHLIX BO3GYAUTENAX 3200NEeBaHUA CNN3UCTLIX 0G0N0YEK
BEPXHWUX OTAEN0B PECNMPATOPHOTD TPAKTA 3AMHTEPECOBANMCE B CPEAHEM 65%, 0 padoTe
MMMYHHOWN CMCTEMBI POTOBOR MONOCTH XOTen! Okl Y3HATE 56,4%. [PpOaHANW3IMPOBAE NUTEPATYPY,
Mbl BEIABMNK W AETANLHO M3YYHIK CBOMNCTBA M MEXAHM3MbI AEACTBMA 3aLWTHLIX GapbepoB
pOTOBOI NONOCTH — MYLIMHOB, MMMYHOIMOGYNMHOB W aHTUGAKTEPHANBHBIX KOMIOHEHTOB —



NnoTeHUHManeHbIX BDEEY,[I,MTETIEIH 3afonesaHni, BXOAHLIMK BOPOTAaMK ANA KOTOPBIX MOMWET
CNYAUTE CNM3MCTAR 000NOYKA POTOBOA NONOCTH: Staphylococcus aureus, Streptococeus
pneumnoniae, Neisseria meningitidis, Mycobacterium tuberculosis, Treponema pallidum. PaccMOTpEHbI
CBOWCTBA 3THX DaKTepuid, X OCHOBHbIE DCOOEHHOCTH M PUCK, CBA3AHHLIA C MX Nepeaayen npu
NoLenyax.

BblBOALI. M3y4eHHE AAHHOTO BONPOCA NOKA3AN0, YTO TEMA NEpefadn MHEKLWI ¢ nouenyem
aKkTyanbHa cpeaw Monoaesku. MHQopMaLmn 0 AaHHO nponeme B 06LWECTBE HEAOCTATOYHO, U
GONBLMHCTBO ONPOLEHHBIX XOTENK Obl Y3HaTE 00 3TOM NnoapotHee.

Bonpockl:
1. OTBEYAET NK Ha3BaHwe padoTol ee Lenn? CGOOCHYITE CBON OTBET.

2. Kakpe KoHKEpeTHoe HalnwgeHue, BLINONHEHHOE aBTOpamMK, NO3BONKUND UM CAENaTL BTOPOR
BbIBOA? KOppeKTeH nu 3ToT BuiBoA? OGOCHYATE CBOE MHEHKWE.

3. BOIMOKHO N1 3apasuTecA BYY-uHDekUMei 1 Covid-19 4epes nouenyi? OGbacHuTe Bawy
MO3MLIMID.

4, HpDaHaJ’IHEHp}'IﬁTE, BCE NK BO3MOXHBIE MEXaHNIMEI Ir"II"."Il'."I‘_If’HHDF"I JalThel CHCTEMEI pDTDElDFI
NoNoCTH OTpawEHEl B TEIWCEX

1. HET, Ha3BaHWe paGoThl HETOYHO OTBEYAET LIENKW CCNEN0BAHNE, BEAb B camoil paboTe He
TONBKO pacckasbiBaeTca nogpoGHO O camux DakTepHanbHbIX MHEKUNAX, HO W oGcyKaaeTca
NWLLE BOMPOC OCBEAOMIEHHOCTH MOMOAEXH B BONPOCAX NEPeaadi MUKPOOPraHM3MoB Npu
nowuenye. beino Okl KoppekTHee HasBaTe paboTy "YCTaHOBNEHWE OCBEAOMNEHHOCTH
COBPEMEHHOI MOMOAEKM B BONpOCaX Nepeadi MUKPOOPraHMIMoB Npu NoUEnye w
AKTYANLHOC T JAHHOA NpoGnemsl M M3yyeHne GaKkTepuantHbIX MHDEKUNH, NEpefarowMxca npur
nowuenye". Tak No HassaHuio paboTel GYAET NOHATHO, YTO B HEM ONMCbIBAETCA.



2. OnpeneneHHo, GoNbLIMHCTBO ONPOLLEHHBIX XOTEnNM Okl y3HATE 0 nponeme nogpofHee, 3TOT
BLIBOA MOKHO CAENATE M3 YTBEPKAEHWA "91,4% AHKETHPOBAHHLIX MWL 33X0TENK Y3HATE O TEME
nogpobHee.” Ho yTBEpHKAATE O TOM, YTO MHPOPMALIMKM O AAHHOW npo@neme B oGlUECTBE
HEAOCTATOYHO, Mbl HE MOMEM, 3TOT BLIBO/ HE KOpPEKTEH. [INA 3TOr0 HY:KHO NOACYUTATE
KOMWYECTBD HAYYHLIX CTATEN, HANWCAHHEIX HA JaHHYI0 TEMY W APYrUX PECYPCOE,
paccKa3biBaOWKX O AAHHOA NpoGneme, May4uTb AOCTYNHOCTE 3THX PECYPCOB ANA Noaed,
M3Y4HTh, KaK 4acTo o0CYHAAETCA 3TOT BONPOC B OITOBLIX YCNOBUAX cpean o0bIYHbIX MHAEA UMK
Ha HAayYHbIX KOHQEPEHLMAX. 3TOT BRiBOA GhiN CAENAH, CKOPEE BCETD, © ONOPON HA
VTBEDKAEHNE "87,9% ONPOLLEHHBIX CYWTAKDT, YTO AAHHAA TEMA NNOX0 OCBELlEHa B CMIA”
OfAHAKD HE WCKMKYEHOD, YTO ONPOLLIEHHBIE JANK TAKOW OTBET HA BONPOC NWLLL M3-33 TOTO, YTO
CaMW HE CHINBHO MHTEPECYIOTCA JAHHOM TEMOH M HE WILYT KAKOW-NMG0 MHpopMaLKWK B CMI.
BOIMOMKHO, ecni Gbl OHW JEACTBUTENBHO ObINKM 3aMHTEPECOBaHL! B AaHHOA npoGneme, oHK Obl
CMOMMK HaiTH GonblUe pecYpPCOB, ONMCLIBAKWMX SaHHYH NpoGnemy.

3. HEBO3MOKHO 3apa3nTeca BWY yepes nouenyi. BWY nepegaéTca npw NONOBOM KOHTaKTE, a
TalKKe NP KOHTAKTE "KPOBb K KPOBK®, HANPUMED, MPU MCMONL30BAHNK Y3KE WCMNONb30BAHHLIX
LUNPHLIOB, NPK NONG30BAHKMK YYy:KOA 3YOHOM WEeTKoR.

MoHO 3apa3uTecA Covid-19 Yepes nouenyi. Kak n3secTHO, Covid-19 MOMKET NPOHWUKHYTE B
OPraHuaMm BO3AYILIHO-KANENbHEIM MYTEM, YEPE3 CIMIUCTRIE (TMa3a, CNM3NCTAA HOCa UK pTa). Tak
KaKk MpW NOLENye YCTAHABNMBAETCA KOHTAKT MEKIY CNM3NCTRIMK pTa ABYX niogen, Covid-19
MOMET NPOHUKHYTE B OPraHn3Mm Npy nouenye.

4. BONBILWHCTBO BOIMOMKHEI MEXAHW3MOB MMMYHHON 331N Tl CHCTEMB! POTOBOH NONOCTH
OTpaKEHbl B TEINCAX. HE CKA3aHO, YTO B CIHOHE €CTh MMMYHOrMOGYNNHLI A, KOTOPLIE TAKKE
FAWWLLADT 0T MHEEKLMK. KalleNs 1M YMXaHWE TOXKE 3ALMILAET OT MHEKLIMIL
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OAWH W3 KPYMHERLIMX aHMMUACKUK NONYNAPU3aTopoB GHONOMMYECKOR HaykM K. Bunnu nucan o
HUX Tak: «MoaoGHO TOMY, KaK COBPEMEHHbIE 3EMHOBOHEIE — CANAMAHAPL!, TPMTOHBI, NATYLLIKA 1
ApYrMe — No3BONAKT HAM COCTABUTL NPEACTABNEHWE O NEPBLIX HA3EMHbIX NO3BOHOYHBIX, TAK W
pacTeHWs THNAa Bryophyta — MXW, NEYEHOYHWKN M POTONWUCTHUKDBLIE — CMYKAT NPOMEKYTOUHBIMK
OPMaMN MEXKIY BOAOPOCNAMK W COGCTBEHHO 3ENEHBIMW PACTEHNAMM.

Bonpochi:
1. CpaBHWTE CTPOEHME MXa CO CTPOEHMEM BOZOPOCNK. B YEM WX CXOACTBO M pasnuyne?
2. Kakoe 3HAYeHWe MMEHT MXM B MPUPOAE W KM3HM YENOBEKA?

3. TModyemy Aaxe CAMBIE KPYMHLIE MXM HE JOCTHUraKT pasmepos Gonee 80 cMm?

1. KM3HEHHBIA LUWMKN MX0B M BOQOPOCNER TECHO CBA3aH C BOAHOW cpedoi. CNepMaTo3onisbl Mxa
MNLIBYT K apXeroHWAM no soge, 683 HaNWYna BoALI ONNOJOTBOPEHKUE Y MXOB HE MOKET
NpPOM30ATH.

HO B OTNWYKME OT TUAMYHLIX BOAOPOCNEN, MXM 0GLIYHO HE NOTPYKEHEI MOMHOCTEIO B BOAY.
KaKk W y BOAOPOCTEH, ¥ MXOB HET Pa3BUTLIX NPOBOAALLMX TKAHEN.

My Bogopocnen, M y Mx0B 00bIMHO HE Pa3BUTEl OpraHkl NPUKPENNEHHA K cyGcTpaTy.




B oTnudwe oT BD,[ID[JDEJ'IEIFI, MXH MMEHT CTagnid AUNNOMAROIO 3apoibilia.

B oTnuyne oT GonbLUMHCTBR ED,[I,DpDEJ'IEF‘I, MXM MMEHT MHOMOENETOYHBIE CTPYETYPBI ANA
NoNosoro paimMHOKRERHNA.

2. MxW CRYKAT MULLEA ANA HEKOTOPLIX pac THTENBHOAAHBIX HUBOTHBIX. MXK MOTYT CIYHWTD
VKPBITMEM, IOMOM ANA HACEKOMBbIX, YEPBEA W ApYriX GEcno3BOHOYHBIX MXM - OIHW W3 NEPBbIX
OPraHWaMoB nocne GakTepuil W NUWAAHWKDB, CNOCOBHLIX MWTb HA PAHEE HE JACENEeHHbIX
TEppUTOpPKUAX. Tak Mxi 0GECNEeYUBAINT 3TaNkl CYKLECCHM, HANPUMED, HA MECTAX NOKAPMLL
GETOHE W Ap, CO3AABAA NOYBY W NPUrOAHLIE YCNOBUA ANA OBUTAHWA TPaB W JaKe NEpPEBLER.
YenoBek MCNONb3YET MXM B MEIULIMHE, NPW MArOTOBNEHWM NEKAPC TBEHHLIX NPENAPATOB. M3 MXOB
MOXHO AeNaTk KPacHBble Y30pPbl, BLIPALWKWBAA WX, 3TO NPUHOCKUT 3CTETMYECKOE YAOBONBCTBUE
nioaamM.

3. MxXW HE OTHOCATCA K COCYANCTHIM PACTEHMAM, Y HUX HET Pa3BUTLIX NPOBOAALMX TKAHER, YTO
OTPaHWYKMBAET POCT pacTeHWA, Bellb TPAHCNOPTUPOBATE BOAY C PACTEOPEHHLIMMW B HER CONAMM
W ACCUMWNATHI HAAO MO BCEMY PACTEHKID, A ANA 3TOT0 HAA0 UMETh

BbIC OKOCMELMANM3MPOBAHHEIE KNETKW ANA AANBHEND TPAHCNOPTA BELECTB. ¥ MX0B HET
AOCTATOYHO CNELMANN3MPOBAHHBIX KNETOK NPOBOAALMY TKAHEN, M3-33 YETD CKOPOCTh
TPaHCMOpTa BEWECTE MEANEHHARA, HU3KO3(MEKTUBHAA NpK GONbLLIOM pa3sMepE pacTEHUA. Takke
HE XBATAET COCYLIEA CUMbI ANA TPAHCNOPTA BO/bl C PACTBOPEHHLIMW B HEA CONAMK BBEPX, YTO
MewaeT 3PPEKTMBHOMY TPAHCNOPTY. A BCE pacTeHNe AOMKHO CBOEBPEMEHHO NONYYaTh
HYHbIE MMTATENLHLIE M HEOPTAHMYECKWE BELECTEA, G83 3TOrD OHO HE CMOKET HOPMATNEHO
HUTb. KpOME TOTO, Y MXOB HET HACTOALLMX KOPHEN, ECTh TONBKD PU30WIE,
CNELHANUINPYIOWWMECHA HA NOMMOWALWER GYHKLMK - HA BCACLIBAHWK BOALI M MUHEDPANBHLIX
BELIECTE, PACTBOPEHHLIX B HEM, M3 NMOYBLL. PU30WALI MNOX0 BEINOMNHAKT MYHKLWIO 3aKpENNEHNA
pacTeHWa B cyBeTpaTe. A Yem GonblUe pacTEHUE, TEM CMOKHEE 3AKPENNATL ro B cyBCTpaTe u3-
33 €ro paMepoB M Macchl. M03TOMY MXM HE MOTYT A0CTMIaTh GONbLUION BRICOTHI M3-33
OTCYTCTBMA CNELMANWIMPOBAHHBIX NPOBOAALNY TKAHEN M HEAOCTATOMHOIO 33KPENNEHNA B

C Eﬁ CTRATE, BEI3BAHHOTD OTCYTCTEBHEM KDEHEIFI.




Bonpoc 5
BeinonHeH
Bannog: 7 uz 10

T OTMETHTB
BONPOC

o

PepakTupoBaTh
BONpOC

Anneprua ABMNAETCA OOHWM M3 Haubonee pacnpocTpaHeHHLIX 3abonesaHnii Ha 3emre.
COrmacHO CTATUCTMYECKMM JaHHBIM BceMUpHOR OpraHn3alui 31paBooXpaHeHns annepruei
CTPaAaKT OKONo 40% HACENEHUA HALLEH NNAHETHI.

Bonpockl:

1. Ha KaKkoW W3 NPOAYKTOB BEPOATHO HANWYWE NEPEKPECTHON ANNEeprik y NaLUMeHTa ¢ anneprien
Ha NbINbLY Gepéabi?

A) Poifa B) A6Gnoko B) Ailuo M) MUEHWYHAA MYKA.
MoAcHUTE, NoYeMy Bkl BoIGPANK TAKOA BAPWAHT OTBETA.

2. MpUBEOMTE HE MEHEE 3-X NPUMEDOB APYroro BUAA NepekpECTHON annepriui.

1. B) Ha AGnoko, Tak KaK 3TO NPOAYKT PACTUTENEHOMD NPOUCXOMOEHMA, 3TO NNOJ LBETKOBOMD
pacTeHWA, kakum 1 aenaeTca Oepesa. MNbinbua Gepestl M AGNOKO MMEKT CXOKMA XMMUYECKNIA
COCTAB. A NWEHNYHAA MYKEa UMEET B COCTABE MHOID KNEAKOBWHEI, XUPOB, TO eCTh OTNWYAETCH NO
XKMMHUYECKOMY COCTaBy. A anneprina obbiMHO ObiBAET Ha 00bEeKTEl 0OLWEro NPONCXOKAEHKA,
OOLWMX NO CBOMCTBaM M XMMHYECKOMY COCTABY.

2.¥ miogel ¢ annepruei Ha Meg YacTo BCTPeYaETCa anneprua U Ha NbiNbLY PasHbIX LIBETKOBLIX
pacTeHHI.

¥ NIOAeR ¢ annepruei Ha NPAHOCTH W Naxyyue Tpaskl, YacTo GbIBAET ANNEPIMA HA CENbepei.
¥ Noged ¢ annepriei Ha KYpUHOE AL0 BCTPEYAETCA aNNeprusa Ha KypATHHY.
¥ NAei ¢ annepruei Ha KOPOBLE MOMNOKD 334acTYH ANNEPrua M HA KO3bEe MOMOKO.

Y niaaen c El_I'IJ'IE[Z}FHEIﬁ Ha NoOACONHEYHOE MaCcno BCTPEYaETCA anneprAa Ha CamMi CEMEHA
noaconHeyHueEa.




Bonpoc 6
Brinonxsex
Bannoe: B uz B

7 OTMETHTB
BANPOC

o

PenakTupoBaTth
BONPOC

Y MCCneqoBaTens MMeeTCH Tpy Monekynsl JHK oauHaKoBOR ANWHEL. M3BECTHO, YTO COAEpHKaHne
THMWAMNOBLIX HYKNEOTWA0E (T) B NepeonM obpasue cocTasnAeT 20 % oT obwero yuena
HYENEOTUACE, BO BTOPOM — 36 %, B TPETEEM — 8 %. OH HAaYan HarpesaTe JaHHble ofpasybl
[HEK, nocTenedHo NoBLILWLAYA TeMmnepatypy. MNpy 3ToM NPOUCXOOUND OTAENeHne
KOMNNEMEHTAPHEIX LENei aApyr oT Apyra — Tak HaibiBaemoe nnasnedne OHK. Kakol ofpasey
Ha4yan NNasMTECH NEPBLIM, 3 KAKOW Pacnnasuica B NOCNEHIO oyepeas? Movemy?

BTopoii o6pa3el], Hayan NNaBuTLECA NEPBLIM, AANEE HAYAN NNABUTLCA NEPBLIA obpazel, 1
NocneaHuM pacnnasunca TPETHIA obpaseL.

Mpw HarpesaHuy OHK NNasuTCcA W3-33 pa3pyLIeHA BOAOPOAHLIX CBAIEN MEXIy a30TUCThIMK
OCHOBAHMAMM. A30TUCThIE OCHOBAHMA AAEHWUH M TUMWUH COEAMHAKTCA MEXTY cof0i N1ilb
OBYMA BOAOPOAHBIMK CBAIAMM, A T'YaHWH M LINTO3MH 0GpaiyioT TPH BOAOPOAHLIX CBAIN MEKIY
coGoi. Yem Gonblue BOJOPOAHLIX CBA3EN B oBpasue OHK, Tem Beille 0 TEMAepaTypa
MNABNEHWA. 3HAYNT, YeM GOoNbLLE NAP AAEHWH-TMMHH, TEM MEHbLLE BOAOPOAHLIX CBAIEH, TEM
HIGKE TEMMEpaTYpa NNaeneHns obpa3ua OHK B Tom ofpasue, rme Gonblue BCero NpoLEHTHOE
COAEpHAHNE TUMHUINNOBLIX HYKNEOTHAOB, paHblLE BCEX HAYHETCA NnaeneHue OHK




Bonpoc 7 Mo ropuaoHTanu: 1. [MaBHbIA NOAKOPKOBLIA LIEHTP FONOBHOTO MO3ra YENOBEKA, PErynMpYIOLni

BuinonHex BETETATMBHLIE (DYHKLMM OPraHuIMa Yepes HEPBHYH0 CUCTEMY W KEeNedbl BHYTPEHHEN CEKpeLIMK.
Eannoe: 2:ns 10 5.M10CTYNNEHNE KMOKMX NUTATENBHLIX BEWECTB B KNETKY. 6. [PYNNa KNETOK, CBA3AHHLIX MEXIY
e COBO, CXOAHBIX N0 CTPOEHWIO M NPOMCXCKAEHUIO. 7. B KNMHMKY NOCTYNMN GONbHOA ¢ kanobamu
o Ha GonK B 0GNACcTH rMas M CHIKEHME OCTPOTHI 3peHMA. MpK 06CNeaoBaHUN Y HETO OBHAPYKEHD
o MOBbLILLEHHOE BHYTPUIMa3Hoe AaBneHne. Kak HasbiBaeTCA 3TO COCTOAHME? 8. BUAOHM3MEHEHHLINA
T YKOPOYEHHEII NoGer LBETKOBOTO PACTEHWA, COCTOALLMI M3 YaLLEYKM, BEHYWKE, THIYMHOK, NECTHKA,
sonpoc LIBETONOKA M LIBETOHOKKK. 9. CaMaa KpynHaA Allepuua, oBuTaWan B MHA0HE3MW W CpeaHei

AINK, MMEHILLAA NOMHOCTHI0 OKOCTEHEBLUMIA Yepen. 10 10NA KOHEYHOTO FONOBHOMD MO3ra
YENOBEKA, COAEPKALLAA 30HBI BKYCA, OCA3AHNEA, MPOCTPAHCTEEHHON OpMEHTALMK. 14 OIHONETHEE
TPaBAHMCTOE PACTEHME CEMEACTBA ACTPOBLIX (CNOMHOLBETHLIX); LUMPOKO MCNONL3YETCA B
MEOULIMHE W KOCMETONOTMK. 16.CaMoe KpYMHOE M3 COBPEMEHHBIX HAZEMHBIX MO3BOHOYHBIX.

18 CTPYKTYPHGIRA 3NEMEHT AApa KNETKW, POPMUPYIOLLWACH B MHTEPDA3E B PEIYNETATE YABOEHNA
XpOMOCOMBbI. 19.CnocoGHOCTE YENDBEKA PacNo3HABATL NPOCTPAHCTBEHHYH OpMY NpeaMeTa
MpW NPUEOCHOBEHWK K HEMY (Y3HABATk NPEAMETHI HA OWYMk). 20.DOPMAa HACNEACTEEHHON
M3MEHYMBOCTH, KOTOPAA BOIHWKAET BCNEACTBHE PEKOMGMHALIMK FEHOB BO BPEMA CNMAHWA

rameT.

Mo BepTUKanu: 2.CucTema YyBCTBUTENbLHLIX HEPBHEIX 00pa30BaHNii, BOCIPUHUMAOLWAA U
AHANUIUPYIOWAR pasnuyHble BHEWHWE U BHYTPEHHWE pasgpaseHna. 3. [leneHue, B peiynerarte
KOTOPOTD M3 OAHON MaTEPUHCKOW KNEeTEW 0DpasyloTcH ABe JOYEPHUE KNETKH C TEM e Habopom
Kxpomocom. 4.Tun moara y pelG n amdndni. 11. OgHa U3 KOCTOYEK, HaX0AAWAACA B CpeHEM yXe
yenoseka. 12.CoCTOAHWE HHUBbLIX OPTaHW3MOB, MPK KOTOPOM BCE HW3IHEHHBIE NPOLECCHl NOYTK
npekpaledsl UNY HACTONBKO CHIBKEHBI, YTO BUAWMBIE NPOABNEHWA #MMIHW OTCYTCTBYIOT. 13.
Menkne GecuBeTHLIE NNACTUAL! Pa3NMYHOR OpMEl Co cnabo pa3BMTON BHYTPEHHEN
MemOpaHHOM CHCTEMODN, Yalle BCTPEYATCHA B KNeTKaX OPraHdos, CKPLITLIX OT CONHEYHOro CBETA.
15. CamopasbpackiBaHie cemMaH. 17. NepBeli pYCCKMIA YYEHBIN-eCTECTBONCNEITATENE, «homo
untiversaliss, OCHOBONONKHWE DUIMYECKDA XMMHUK M HAYEW O CTEKNE.




1 MMnoTanamyc
2 aHanuiatop

3 MUTO3

4 1

5 MMHOLMTO3

6 TKaHb

7 rmaykoma

8 LBETOK

9 BapaH

10 TEMEHHARA

11 HAKOBanLHA
12 aHabuo3

13 NEAKDNNACTHI
14 poMaLLKa

15 ABTOXOPHA

16 CNoH

17 NNOMOHOC 0B
18 NNacTHHER
19 CTEpE0orHO3MC

20 KoMEMHATUBHAR
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