8-9 kJ1acceel

Bonpoc Ne 1.
W3BecTHO, 4TO aHTHOMOTUKY HETaTUBHO BIUSIOT HA MUKPOQIIOPY KHUIIIEYHUKA YEJIOBEKa,
U 4TO MpHU IpHeMe aHTUOMOTHKOB B Ka4eCTBE TOOOUYHOTO 3P (eKTa MOKET YXYIIIAThCs
CBepThIBaHUE KpOBU. CBSHKUTE MEXTy cOOOM N1Ba ATUX siBJieHUs. UTo ObI BbI
MMOCOBETOBAJIM C/ENIaTh YEJIOBEKY ISl YIYyUIICHHUS] CBEPTHIBAEMOCTH KPOBU?
Kakue nmocieacTBusi MOKET UMETh Upe3MepHasi CBepThiBaeMOCTh KpoBu? Kakue
JIEeKapCTBEHHBIE MTpenapaThl MPUMEHSIOTCS B 3TOM ciiydae?
OrtBer.

e MHKpOdIIOpa — 3TO pa3HOOOpa3Hbie OGAKTEPUH, OOUTAIONINE B TOJICTOM KHIICYHHKE

4eJI0BEKA; IIEpPEBApUBasi OCTATKU MUIIU, OHYU J1al0T HaM JIOIIOJHUTENIbHbIE TUTATEIbHbBIE
BEIIIECTBA U BUTAMMHBI — B TOM 4Kciie BUTaMuH K

e BuTamMuH K Heo0Xxo1uM /11t cuHTe3a OEJIKOB CUCTEMBbI CBEPThIBAHUS KPOBHU; 0€3
ButamuHa K He cuHTE3MpyeTCs MPOTPOMOUH, KOTOPBIN B TIPOILIECCE CBEPTHIBAHHMS
npeBpalaercs B TpoMOuH

e jneduuut BUTaMuHa K BOCIONHSIETCS MONMBUTAMUHAMH, a TAKXKE€ BOCCTAHOBJICHUEM
MHUKPOGIIOPHI (TTOCie MPUMEHEHHUSI aHTHOMOTHKOB); a TAK)KE HEKOTOPBIMHU
pacTUTENbHBIMU MPOTYKTaMH (LLIMHMHAT, KalycTa, OTpyou)

e ype3MepHas CBEpThIBAEMOCTh KPOBHU BEJIET K MOBBIIEHHOMY PUCKY TPOMOOOOPa30BaHUs
U, CJIeI0BaTENIbHO, HH(pAPKTa (3aKyIOPKH cocyia TPOMOOM C MOCeaAyIoel rubelbro
ocTaBiIerocsi 0e3 MUTaHUs yJacTKa Tella)

e JUIsl CHUJKEHUS CBEPTHIBAEMOCTH KPOBH IPUMEHSIOTCS BEIIECTBA, CBA3aHHbIE C HalleH
COOCTBEHHOM CUCTEMOM aHTHCBEPTHIBAaHUSI (HapuMep, renapyuH) 100 BellecTBa,
10/100HbIE TUPYIUHY (AEHCTBYIOIIEEe HaYallo CIFOHBI MUSIBKN).

Bonpoc Ne 2.
[IuraTenpHbIE BEMIECTBA MOCTYNAIOT B OPraHU3M YEJIOBEKA MyTEM BCACHIBAHUS B
YKEJTyI0YHO-KUIIIEYHOM TpaKTe («IepBUYHOE BCcachiBaHUE»). Kak U B KAaKMX KOHKPETHO
CTPYKTYpax TOHKOTO KMIIEYHUKA TPOUCXOJUT OCHOBHAS 4YaCTh TAKOT'O BCACHIBAHUSA?
Kakwue BemecTBa nonajaroT Ipyu 3TOM B KPOBb, a Kakue — B aumdy? s nouek
XapaKTepeH MpOoIecC 00PaTHOTO («BTOPUYHOTO») BCACHIBAHUS. B KaKUX KOHKPETHO
CTPYKTYpax MOYKH OHO PEaTU3yeTCs U B UeM 3akitodaercs? I'1e U Kak OCyIllecTBIAEeTCS
BCAChIBAHHME MUTATEIIbHBIX BEIIECTB B KOPHIX PACTECHUI?
Ortser.
® [IEPBUYHOE BCACHIBAHHE PA3IMYHBIX MUTATEIbHBIX BEIECTB IPOUCXOIUT B BOPCUHKAX
TOHKOT'O KHIIIEYHHUKA; BCACBIBAHUE HEMOCPEICTBEHHO PEATU3YIOT KJIETKH KHILIEYHOTO
OIUTECIINA, XapaKTCPHBIM IIPHU3HAKOM KOTOPBIX ABJIACTCA HAITMYHNE MUKPOBOPCHHOK
e caxapa (MOHOcaxapubl), aMUHOKHUCIIOTHI (TIPOIyKThI IEpEeBapuBaHus OEKOB) U
BOJIOPACTBOPUMbIE BUTAMHHBI BCACBIBAIOTCS B KPOBB; JIMMUBI (KUPBI) U
KUPOPACTBOPUMbIE BUTAMUHBI BCACHIBAIOTCS B JIUM(DY
e KaXkJas MOYKa COCTOUT U3 OOJBIIOrO KOJIMYECTBA CTPYKTYPHBIX €IUHUI — HE(POHOB;
nocie GpuIbTpanyy NepBUYHON MOUM 00paTHOE BCAChIBAHUE MPOUCXOANUT B KaHAIBIAX U
coOuparenbHbIX TpyOouKax HePOHOB
e B HedpoHax 0OpaTHO B KPOBH aKTUBHO (C 3aTpaToil S3HEPTUHN) BCACBIBAIOTCS HOHBI,
MEJIKHE OPTaHUYeCKUEe MOJIEKYJIbI — TIIF0K03a, AMUHOKUCIIOTHI U JIp. (KpOME MOUYEBHHBI);
MEePEHOC BOJIBI HJIET MTACCUBHO (OCMOTHYECKHH TIPOIIece)



® HEMOCPEACTBEHHO BCACBIBAHUE ITUTATEIBHBIX BEILECTB PEATU3YIOT KOPHEBBIE BOJIOCKU
BBICILIMX PACTEHM; aKTUBHO (C 3aTpaTOi SHEPruu) U3 MOYBbI BCACHIBAIOTCS
MUHEPAJIBHBIE COJIU; 32 HUMU IIACCUBHO CJIELYET BOAA.
Bonpoc Ne 3.
Kak yctpoen Bupyc? [louemy OH NpOSIBISET CBOWCTBA )KMBOTO TOJIBKO BHYTPH KIETKU?
Kakyro ¢pyHkuio BeinosHseT oOpaTtHas TpaHckpunTasa? Kakue Ki1eTku MMMYHHOR
CUCTEMBI BHOCSIT OCHOBHOH BKJIaJ B 00pb0y ¢ BUpycHbIMH HH(pekuusamu? [louemy Bupyc
ummyHoepunuta yenoreka (BUY) cronb onacen nms opranusma? HekoTopsie BUPYCH
CIIOCOOHBI K Pa3MHOKEHHIO TOJIBKO B KIIETKAX, YXKE 3apa’KeHHBIX IpyruM Bupycom. Kak
Brl nymaere, nouemy?
OrtBer.
® THUIHMYHBIN BUPYC COCTOUT U3 OCIKOBOI 000JI0UKU-KAIICYJIbI, BHYTPH KOTOPOH HAXOMUTCS
monekyna JJHK mu6o monexyna PHK; Tonbko momas BHYTpb KaKO-THOO KIETKU U
MOTYMHUB €€ YHEPTreTUICCKH 00OMEH, paboTy (hepMEHTOB, IeATEIHHOCTh PHOOCOM,
BUPYC CIIOCOOEH Pa3MHOKAThCSI — TO €CTh MPOSIBISATH OCHOBHOE CBOMCTBO KUBOI'O
e oOpatHas TpaHckpunrasa cuaresupyet JJHK na 6a3e PHK; stor dpepment neooxonum
PHK-Bupycam, B TOM unciie BUpyCy UMMyHoOAeduImTa Yyenoseka (BUY)
® OCHOBHBIE «OOpIBD» C BUPYCaMU — KIETKU-KIUIEpH! (T-TuMQOounTH), pearupyromue Ha
0enKu BUPYCHBIX 000JI04eK U yOUBAIOIINE 3apaXKEHHbIE KJIETKH COOCTBEHHOTO
OpraHu3Ma; OYeHb BaXKHBI TaK)Ke B-TUMQOIUTHI, CHHTE3UPYIOIINE aHTUTETA K
BUPYCHBIM Oelkam
e BUY uckiro4uTeNbHO ONAceH B CBA3U C UPE3BBIYAMHO BBICOKOM CKOPOCTBIO
Pa3MHOXXEHUSI U MyTUPOBaHMsI (MMMYHHAsl CHCTEMA HE YCIEBAET 3a €r0 U3MEHEHUSIMH);
KkpoMme toro, BUY xuBer B nuMdonurax, HOCTENEHHO pa3pyllas HMMYHHYIO CUCTEMY
OpraHu3Ma uyeioBeKa
® HEKOTOpbIE BUPYChI HE CIOCOOHBI 00ECIIeUNBATh CUHTE3 COOCTBEHHOM OEIKOBOM
KaIlCyJIbl, © BMECTO 3TOT'0 MCIIOJIB3YIOT KarcCyily APYyroro BUpyca, 3apa3HuBILEro Ty ke
KIIETKY.

Bonpoc Ne 4.
Korma B mpouecce 3BOMIOLUMHA NO3BOHOYHBIX MPOUCXOIUT MOSIBIICHUE CPEIHETO yXa U
HapyxHoro yxa? Uem oOycioBieHo 3To nosiBieHrne? Kakue cTpyKTypsl BXOJST B COCTaB
cpennero yxa yenoseka? [loueMy Ham Majno OJlHOTO yxa U HeoOxonumo nBa? I'e B kope
OOJNBIIUX TOJIyHIApUNA HAXOAUTCA CIyXoBOi meHTp? Kakas ero o0macTh BBIMOIHSET
HaubOonee cioxueie GyHKuuu? IlpaBoe unm neBoe Molyliapue y MpaBIIU-EBpOICHIIa
Yalmie CBSI3aHO CO CIYXOBbIM BochpusitieM peun? Kakue 3BYKOBBIE CHUTHAJIBI
00pabaThIBaeT B 3TOM CIydyae CHMMETPHUYHAs 30HA TPOTUBOIIOIOKHOTO MOy IIapusi?
Ortser.
® cpenHee yXO MOSBIsETCS y aM(pHOMiA — TO €CTh IIPH BBIXO/I€ TIO3BOHOYHBIX Ha CYIIY; €T
byHKIHS — cO0p (KKOHIICHTPALHS) YHEPTUN KOJIeOaHUH HETJIOTHON BO3YIITHON CPEIbI
¥ repeaava KoneOaHuii Ha BHYTPEHHEE YXO
® Hapy)XHOE YXO MOSBIISETCS HE3aBUCHMO Y NITHIl U MICKOIIMTAIOIIUX IPU UX Pa3BUTHH U3
pEeNTUINI; Ha3HAYEHHE HapYKHOI0 yXa — MorpyskeHue 6apabaHHOM MepenoHKH BHYTPb
TOJIOBBI JUTS €€ 3aIIHUThI
® JIBa yXa IMO3BOJISIOT ONPEICITUTh HAMPABICHUE HA HCTOYHUK 3BYKa 33 CUET CPAaBHEHUS
uH(pOpMaIINK, MOCTYNAOIIEH ClIpaBa U ciieBa (CpaBHEHHE ITPOMKOCTH 3BYKa, a TAKKE
CpaBHEHHE BPEMEHH MPUX0/1a 3BYKOBBIX BOJIH)
® CIyXOBas KOpa HaAXOAWUTCS B BUCOYHOM JI0JI€ KOPBI OONBIINX MOJyIIapuii; Haubosee
CIIOYKHBIC 33aJ[a4M PElIaeT ee 3aHssI YacTh



® pecub OyneT y3HaBaTh 3a/IHSS YacCTh JICBOTO (JIOMHHAHTHOTO) MOJTyIIApHs; CAMMETPUYHAS
00J1acTh MPaBOTO MOMYIIAPHS OTBEUALET MPEUMYIIIECTBEHHO 32 aHATN3 MY3bIKH
(Y3HaBaHHE MEJIOIUN ).

5-7 kiaaccel

Bonpoc Ne 1.
A30T 04EHb BaXKEH I HOPMAJIBHOTO CylllecTBOBaHUs pacteHui. [louemy? Kakue nytu
MOJIyYEHUS a30Ta UCTIONB3YIOTCS pacTeHUsAMH? ONUIIUTE HE MEHEee TPEX Pa3HbIX MyTei
(mapa3uTU3M HE YUUTHIBATh). B KaX0M cilyyae mpUBEIUTE KOHKPETHBIC TPUMEPHI.
Kakue pactenus comepkar B CBOMX TKaHSIX HanOoJiee BEICOKYIO KOHIICHTPAIUIO a30Ta?
Kak ycTpoeH ux 1npeTok?
Ortser.
® a30T HEOOXOUM KMBBIM OPTaHU3MaM (B TOM YHCJIE PACTEHUSIM), IPEXK/IE BCETro, KaK
OCHOBA JIsI CHHTE3a OEITKOB
®  a30T K3 [0YBbI B BHJIC HEOPraHUYECKUX COCANHEHHI (COJIei) pacTeHHUs MMOIyYaroT Yepe3
KOPHEBbIE BOJIOCKH; 3TO HanOoJsiee TUIMYHBIHI I1yTh
®  XUIIHBIC pACTEHHS MOIYYAIOT a30T U3 TeJa )KEPTB (HACEKOMBIX) B (hOpME aMHHOKHCIIOT
HIOCJIe TIepeBapruBaHus OEIKOB; KOHKPETHBIC IIPHMEPBI — POCSIHKA, BEeHEPUHA MYXOJIOBKa,
HCIICHTCCHI U T.II.
® TpETHH MyTh — NOJTyYEHHE a30Ta OT CAMOMOTHYECKUX a30T(HUKCUPYIOIINX OaKTepuii,
KOTOpBIE MOTYT CBSI3bIBaTh aTMOCQEPHBII a30T; 0000BbIE pacTeHus (Tropox, $hacoiib, cos
W Ip.);
e ¢opmyna 1Betka 6000BbIX — YUs) JI3+(2) T(9)+1 [11: mATH cpocmmMxcs YameauCTUKOB,
BEHUYMK BKIJIIOYAET JIOAOYKY, apyc U Becsa, u3 10 TEIMMHOK 9 CpOCIHCh, ONH MECTHK.

Bonpoc Ne 2.
JIArymku v TpUTOHBI, XOTS U SIBISIOTCS YETBEPOHOTMMU IMO3BOHOYHBIMH, €IIIE€ HE J10
KOHIIAa IOKUHYJIA BOJHYIO cpey. Kakne ocoOeHHOCTH UX CTpOeHHUs U 00pa3a KU3HH
yKa3bIBaloT Ha 3707 [lepeuncnute Tpu oCHOBHBIE (DYHKIIUU, KOTOPHIE BHITIOHSET CJIHU3b,
NOKpbIBaroIas teio aMmpuduit. Kakyro poib urpaer sipkasi OKpacka HEKOTOPBIX U3
aMmpuomit? Kakyro GyHKIIMIO MOTYT BBIIOJIHSATH 3ByKOBBIE CUTHABI JIATYIIIEK U 5ka6? UTo
takoe HeoTenus? [IpuBenure npumep.
OrtBer.
® yIIATyLIEK U TPUTOHOB (3€MHOBOJIHBIX, aM(pHUOUIi) ellle HE COBEPIIEHHAs CUCTEMa
JIBIXaHUS: MaJIeHbKas IJIOIa (b IOBEPXHOCTH JIETKUX, TPEOYIOIas y4acTHs KOXKH
(0o0s13aTeNIbHOE KOXKHOE JIbIXaHUE)
e yamdpubuil coxpaHseTcsi BOJHOE Pa3MHOKEHUE C HAPYKHBIM OIUIOOTBOPEHUEM (CaMKa
OTKJIA/IbIBAE€T UKPY) U BOJIHAS JIMUMHKA (TOJIOBACTHUK), KOTOPasi UMEET MHOT'O IIPU3HAKOB
PBIOBL, HO 3aTe€M MTPOXOIUT MeTaMop(o3
®  CIu3b, HOKpBIBaKOLIas Tesno aM(puOuil, yBiaxHseT UX KOXKY (HE0OX0IUMO JUIs
peanuzanuu 3pPEKTUBHOTO KOXKHOTO JBIXaHHS), 00eperaeT KO>KHbIE MOKPOBHI OT
OaxTepuid, a Takke 3aluIaeT aMpuOHnil OT KPYIHBIX XUITHUKOB (CIU3b YacTO S0BUTA)
® SPKU KOXKHBIN TTOKPOB HEKOTOPBIX aM(PHOU — 3TO WX MpeIynpekIatonias OKpacka
(xapakTepHa JUIs SAOBUTHIX aM(UOUii); KBaKaHHE CITY)KHT JJIs IPUBJICYCHUE CAMOK H
OTITyTMBaHHE BParos



® HEOTCHHS — ITO «IPEXKIECBPEMEHHASH TIOJIOBAs 3PEJIOCTh U MOSBICHUE CITIOCOOHOCTH K
MOJIOBOMY Pa3MHOXEHHIO Ha CTAIUH JIMIHHKH C xKabpamu (IPUMEPOM SIBIISICTCS
aKCOJIOTJIb)

Bonpoc Ne 3.

M3BecTHO, 9TO BOBI MOISPHBIX MOPEH O0jiee MPOIyKTUBHBI, YeM SKBATOPUAIILHBIX (HA
eANHUIYY 00beMa MpuxoautTces Oonbine ouomaccst). C yeM 3To, 1o Bamemy MHEHHIO,
cBs3aHo? Kakue ere o61acTi MOpeit M OKEaHOB, OTJIMYAIOTCS BHICOKOM
MpOoIyKTHBHOCTBIO? OTBET 060cHy#Te. Kakne opraHu3Mbl COCTABIISIIOT OCHOBY MOPCKOTO
(¢uTO- M 300MJIAHKTOHA?

OTtBerT.

[ ] B HOJ'ISIpHBIX 30Hax Hpoueccm HepI/IOZ[I/I‘-IGCKOFO 3aMep3&HI/I$I 1 TassHUS BOJbI BBI3BIBAKOT
€€ MHTCHCHBHOE MTEPEMEIINBAaHUE (CIIOM OY€Hb XOJIOIHOM IIOBEPXHOCTHON M MEHEE
XOJIOJTHOM TITyOMHHOMW BOJIBI IIOCTOSTHHO MEHSFOTCSI MECTaMU )

° HpI/I TaKOM HepeMeIHI/IBaHI/II/I nacr I/IHTGHCI/IBHBH\/JI IIoaAbEM BBer JOHHBIX MI/IHepaJII)HI)IX
BEIIECTB, HEOOXOIUMBIX BOJOPOCISM U (PUTOIIIAHKTOHY JJIsi OBICTPOTO pOCTa U
HaKOILJIEHUS] OMOMACChI

®  AHAIOTHYHOE [IEPEMEIINBAHUE CJIOEB BOJBI U MOABEM MUHEPAJIBHBIX BEIIECTB
POMCXOIUT B TeX MecTax MHUPOBOrO OKeaHa, Iie MMCIOTCS CHIIbHBIC TeUeHUs (0OCOOCHHO
[pY HAJTMYHMH PE3KKMX MOBBIIICHHI THA)

® [IOCTOSIHHBIH IIPUTOK B MOPE MHUHEPAIbHBIX BEIIECTB IPOUCXOJUT TAKXKeE B IPHOPEIKHBIX
30HaxX U MECTax BIIAACHUA peK B MOp?I 1 OKCAHBI (B 3TOM cnyqae MI/IHCpaJIBHBIC BCIICCTBA
3aHOCATCS ¢ KOHTHHEHTA)

® OCHOBY (DMTOIIAHKTOHA COCTABJISIOT OTHOKJICTOYHBIC BOAOPOCIIH U [IHAHOOAKTEPUHU
(«cHHe-3eJIeHbIe BOJIOPOCIHY); OCHOBY 300TIAHKTOHA — MEITKAE paKOOOpa3HbIC, MEITKHE
pBIOBI, a TakxKe HEPOTOCUHTE3UPYIOIIHNE MPOCTEHIINE.

Bonpoc Ne 4.

Onummre 2 peakiiuy HHPY30pUHU U 2 peaKIuu TUIPHI HA CTUMYJIbI, TOCTYMAIONTUE U3
BHEIIHEH cpesibl. KakoB OMOIOTHYECKHI CMBICH ATUX peakinii? Peakiuu ruipbl MOXKHO
Ha3BaTh pediekcamu, a uHpy3opuu — HeT. [louemy? Kak ycTpoeHa HepBHas cucteMa
ruJipel? UeM NpUHIUNUAIBHO OTIIMYAETCA MIaH CTPOCHUS HEPBHOM CHCTEMBI JOKIEBOTO
YepBs U JIAHIIETHUKA OT IJIaHA CTPOCHMS] HEPBHOM CUCTEMBI THJIPBI?

Ortser.

e [puMEpHI peaklnii: HH(Y30pHUs IUIBIBET K KyCOUKY O€JKa MIIM caxapa M YIUIBIBAaeT OT
KpHUCTaJlJla COJIM, 3aMUpPAeT MPH CUIIbHOW BUOpaLUU U Ap.; TUIpa CKUMAETCS MPU
MEXaHHYeCKOH CTUMYJILUA, ICPCHOCUT TIUIIY B POT IIOCJIC TOI'0, KaK ILO6BI‘-Ia noiiMana
CTPEKATCIIbHBIMU KJICTKAMH U T.II.

® YacCTh 3TUX peaKHI/II\/'I IINIIICBBIC (I/IX OHMOJIOTHYECKUIA CMBICIT — MOJIYUCHHUEC MMUTATCIIbHBIX
BCI_I_[CCTB), 4acCTb — 060pOHI/ITCHLHHe (I/IX OMOJIOTHYECKUHA CMBICT — CaMOCOXpaHCHUC
OpraHu3Ma)

e y uH}Y30pUHU HET HEPBHOU CUCTEMBI, IOTOMY €€ peaKlIUU Helb3s Ha3BaTh pediekcaMus;
pediexchl o ONpeieNeHnIo TPeOYIOT HaJMUUs MO3Ta; Y TUAPHI cetyartas (nuddy3Hast)
HEpBHAas CUCTEMa

® y JIOXKJIEBOTO YEpBsl HEPBHAS CHCTEMA CIIOKHEE, YEM Y TUIPHI; 3TO OpIOLIHAs HEpBHAs
OCIo4Ka U3 COCAUHCHHBIX MCKIAY coboit TaHIJIMCB, HA Ka)KI[LIﬁ CCTMCHT TCJIa YCPBA
MMPUXOOUTCH 110 2 TaHTIHA



® yJIaHLETHUKA HEPBHAsl CUCTEMA T'OPA3/10 CI0KHEE, YEM Y TUAPHI; 3TO PACIOJI0KEHHAs Ha
CIMHHOM CTOpOHE TeJla HepBHAs TPyOKa, KOTOpas ABJISIETCS MPOOOPa30M TOJIOBHOTO U
CIMHHOT'O MO3T'a NO3BOHOYHBIX.



