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Bonpoc MHd)O

BapuaHT cogepxunTt pasHonnaHoBble 3agaHus. OTBevaTb Ha 3a4aHust MOXHO B Ntobom nopsagke. [1ns 3agaHus Ha pacyéT, obs3aTenbHo
npenocTaBuTb peLleHne, 6e3 peLleHns OTBET He yunTbiBaeTcs. MOXHO NONb30BaThCst YEPHOBMKAMM (3TO AOMKHbI OblTh YACTbIE NUCTLI) U
06bI4HBIMY KanbkynaTopamu. OTBETLI HA BONPOCHI KPOCCBOPAA BNUCHIBAThL B KNETKM He Hago. MakcumansHoe konuyecTso 6annos npu
npaBuUMbHbIX OTBETAxX Ha BCE BOMpPOChkl 3agaHns — 100. Bpems BbinonHeHns — 180 MyH. HeobxoamMmMo pacnonoXutbes nepes 3KpaHoMm Tak,
4YTOObI Bbl 661K XOPOLLO BUAHBLI N0 Nosic. MUKPOGOH AormkeH BbiTb BKMOYEH. Henb3s Ncnonb30BaTh HAYLWHUKMA U YMTaTb 3aaHns BCIyX.
PaspeluéH ogHOKpaTHbIN BbIXOA B TyaneT, Bpemsi He 6onee 5 MyHyT. HeobxoamMmMo 03HakoMmnTbes ¢ Bonpocamu Onvmnuagbl U OTBETUTL NPSIMO
B CMCTEME.

TEJIE®OH BCE BPEMA ONUMIMNALbBI OOJTXKEH BbITb HA 3APAOKE. TenecdoH Hago pacnonoxuTe Takum ob6pa3om, YToObI OH NoKa3sbiBar
paboyee mecTo.

NcTopua oteBeToB

LWar Bpems OencrtBue CocTosiHue
1 10/02/23, 11:05 Havano

2 10/02/23, 14:03 MpocmoTpeHo

3 10/02/23, 14:04 MonbIiTKa 3aBepLUeHa
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Bonpoc 1
BbinonHeH

bannos: 16 n3 16

3apanue 1. 3a npasunbHoe peweHue u omeem 16 6asnnos

Bbl Bpay-aHecTeanoror, obecneynBaoLmnin aHecTe3nonormdeckoe nocobue Bo Bpems onepauuun. [ns obuien aHecte3nn (Hapkosa)
ncnonb3yeTcs npenapart «ponodon», BeinyckaeMblii B BUAE aMyNbCUM KOHUeHTpaumern 10 mr / Mn. MNepBbIM 3Tanom HeobXxoaAMMOo BbINOMHUTL
BBOZHYO aHecTe3unto. [1nsi 3Toro ncnonb3yeTcsa A03npoBKa npenapara 1,5 Mr/kr macchl Tena. lNpenapaT BBOAAT BHYTPUBEHHO APO6GHO, No 20 Mr
kaxgble 10 myHyT. lNMocne BBOga naumMeHTa B Hapko3 Heobxoama nogaepkmBatoLlas 4o3a aHecTeTnka aAnsg BHYTPMBEHHOIO HEMPEPbLIBHOIO
BBeOeHUsA Yyepes nHGy3oMaT co CKOpoCThio 8 mr/kr/vyac. Macca tena nauueHTta — 70 kr. PaccunTanTe, CKOMNbKO MHBbEKLMI NpenapaTa U Kakoro
obbéma (B M) noTpebyeTcs Ans BHYyTPUBEHHOW aHECTE3MK, a TakkKe CKOMbKO MUITUANTPOB NpenapaTa noTpebyeTcst BBECTU ANSA NOAAEPKaHMSA
aHecTe3unn 3a BCE Bpems onepaumm (2 yaca)? B otBeTe npuBeante oopmMyrnbl pacyéTa.

1. Pacc4yéT BBOAHOM aHecTe3nun

Macca npenaparta:

1)1,5%70 =105 Mr BCEro Hy>HO BBECTU B NPOLIECCE BBOLHOW aHECTE3NMW.

2)105 mr: 20 mr = 5.25, cnep, Hy>kHO ByaeT BBeCTM npenapar 6 pas, NpuYémM nepsble NATb UHBEKLMI OOIMKHbI ObITb MO 20 Mr, WecTas - ¢
OCTaBLLelrca Maccou npenapara.

O6bEM npenapara:

1) 20*1/10 = 2 Mn - HY>XHO BBOAMTb Kaxable 10 MUHYT

2) 105*1/10 = 10,5 mn - Npenaparta BCEro Hy>KHO BBECTM 3a NpoBeLeHMNE BBOOHOW aHECTE3NN.

3) 2 Mn*5 =10 M1 - 06bEM NEPBbLIX 5 MHBEKUMI B CyMMeE (TO €CTb NepBble NSATb MHBbEKLUIN AOIMKHbI ObiTb 06 beMOM Mo 2 M Kaxaas).
4)10,5 Mn - 10 Mn = 0,5 Mn - 06bEM LLECTON UHBEKLUK

2. PaccyéTt nogaepxuBatoLlen aHecTesmm

1) 8 Mr*70 kr = 560 Mr HY>KHO BBOAUTb KaXKabl Yac

2) 560 Mr * 2 4 =1120 mr - Hy>KHO BBECTM 3a BCE BpeMsi onepauun (2 yaca) no macce.
3) O6bEM npenaparta, KOTopbI HEOOXOAMMO BBECTU 3a BCE BpeEMS onepaLmm:
1120*1/10 = 112 mn.

O6wmr o6bem Npenaparta 3a BBOAHYIO M NOAOEPKMBAIOLLYIO aHECTE3MIO:
10,5 M + 112 M =122,5 mn
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NcTopua otBeToB

War Bpewms

|—

10/02/23,
11:05

IN

10/02/23,
14:03

W

10/02/23,
14:04

4 23/02/23,
16:03

DencrtBne CocTosiHue
Hauano [Moka HeT
oTBeTa
CoxpaHeHo: 1. PaccuéTt BBoaHOM aHecTe3ann Macca npenapata: 1)1,5%70 = 105 Mr BCero Hy><Ho OtBer
BBECTM B npoLiecce BBOAHOW aHecTe3un. 2)105 mr: 20 mr = 5.25, crnea. Hy»XHO ByaeT BBeCTU CcoxpaHeH

npenapat 6 pas, NpU4EM nepBble NATb MHBEKLNIA AOMKHbI ObiTb Mo 20 Mr, WecTas - ¢
ocTaBLuerca maccon npenapata. O6vém npenapara: 1) 20*1/10 = 2 MA - HY)KHO BBOAUTb
kaxgble 10 MyHyT 2) 105*1/10 = 10,5 M - npenapaTa BCero Hy>KHO BBECTW 3a NPOBEAEHNE
BBOAHOW aHecTe3nu. 3) 2 Mn*5 =10 mn - 06bEM NepBbIX 5 UHBEKLMI B CyMMe (TO eCTb NepBble
NATb UHBEKLUMIN AO0MKHbI ObITb 00beMOoM no 2 Mn Kaxaas). 4) 10,5 mn - 10 mn = 0,5 Mn - 00BbEM
LIEeCTOM MHbeKumn 2. Paccuét nogaepxkusatoien aHecteanm 1) 8 mr*70 kr = 560 Mr HY>HO
BBOAUTb Kaxabln Yac 2) 560 Mr * 2 4 = 1120 Mr - Hy>KHO BBECTM 3a BCE Bpems onepaumm (2
yaca) no macce. 3) O6bEm nNpenapaTta, KOTopbIi HE0OX0AMMO BBECTU 3a BCE BPEMS Onepauunu:
1120*1/10 = 112 mn. O6Lwmi 06bem NpenapaTa 3a BBOAHYHO U NOAAEPKUBAKOLLYIO aHECTE3MIO:
10,5 Mn + 112 mn =122,5 mn

[MonbITka 3aBepLueHa BbinonHeH

OueHeHO BpYy4Hy0 Ha 16 co cnegylOWMM KOMMeHTapueM: PelueHne npaBunbHoe. BbinonHeH
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16
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Bonpoc 2
BbinonHeH

bannos: 18 n3 18

3apaHue 2. 3a npasusibHbIU U pa3eepHymbili omeem 18 6annos

w -

366pbl B MOUCKax NponutaHua MoryT npeogonesartb paccTosaHnsa B 50 KUITOMETPOB, pa3BuBad

CKOPOCTb A0 65 kMm/yac. OHM HUKOT4a He yaansakoTcst OT MCTOYHUKOB BOAbI HA GonblUMe pacCcTOsiHMSA U BCeraa Bo3BpaLlatoTcs nocre nuTaHus Ha
cBov TeppuTopun. Yepes yac nocne poxaeHust xxepebeHok 3e6p MoxeT b6exaTb ranonom. bonbLlune ctam 3e6p MoryT npeogornesaTb
paccTosiHus B 800 KMIOMETPOB B rof BO BpeEMsi MUrpaunii. HecMoTpsi Ha Takyto Harpy3ky Ha cepae4HO-COCYAUCTYO CUCTEMY, YYEHbIE,
nccrneayowme 3e6p, OTMEYALOT, YTO Y ITUX XKUBOTHbIX HE ObIBAET MHDapKTa MMOKapaa 1 3B Xenyaka.

Bonpocbl:
1) OnuwwuTe apean obutaHus 3ebp.

2) Kakne ocobeHHOCTM NuTaHus 3€6p Bl 3HaeTe? Onuwimnte ocobeHHOCTH CTPOEHUA KMWeYHUKa, CBA3aHHblE C TUNOM NMUTAaHUA 3TUX
XUBOTHbIX.

3)  Ha pucyHke nsobpaxéH 4yepen 3ebpbl. B 4yem pasHuua B CTpoeHUn 3y60B 1 YenoCTen y TPaBoOSAHOMO M XMLLHOMO XMBOTHOIO?
4)  C uyeM MOXeT ObITb CBA3aHa YépHO-0enasn okpacka 3e6p, 3akpenmBLLAsCS B XO4e 3BOMOLNN?

5) TpepnonoxuTe, novyemMy He GbiBaeT MHGapKTa M1okapaa v A3B Xenyaka?
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1) 3ebpbl 06UTAlOT B 9KBATOPUAnbHON, CyOaKBaTOpPUarbHOM, TPOMMYECKON KNMMaTUYeCKNX 3o0Hax; Ha ApUKaAHCKOM KOHTUHEHTE, B CaBaHHaXx.

2) 3ebpbl ABNATCS TPABOSIAHLIMM XXMBOTHLIMU. PacTuTenbHas nvua, B TOM YMCIe TpaBa, COAEPXXUT BOnbLLOe KONMMYEeCTBO KnetyaTtku. [ns eé
nepesapuBaHusi HE0BXoANMMO 0coboe CTPoEeHUE KuLeYHUKa. ToncTas KuLka TpaBosgHOMO XXMBOTHOMO MMEET XOPOLLO pa3BUTbIN CUTMOBUOHbIV
OTAEN N OTXOAOSALMIA OT HErO OTPOCTOK - AnMeHAMUKC, Tak Kak B HUX HAXOAATCSA CMMOMOTUYecKne Gaktepum, CNocoOHbIE NepeBapmBaTh KreT4yaTky.
ToHKas KULKa ANVHHAs, Tak Kak >XMBOTHOMY HEOBX0AMMO cbeaaTb 60rbLIOE KONMMYECTBO TPaBbl ANSA Nony4YeHns HeobxoaMmon aHeprum (Tpasa
HU3KOKaNoOpUnHa).

3) Y TpaBOs4HOMO XMBOTHOMO XOPOLLO Pa3BuTbl pesLbl (KOTOPbIMM OHW 3axBaTbIBAKOT U OTPLIBAKOT TPaBY) U eBaTelNbHble 3yObl (MONnspbl),
MMeoLLME LLUMPOKYIO NMITOCKYH NMOBEPXHOCTb ASs NepeTnpaHus Tpasbl. Krbiku He pasBuThbl, Tak Kak HET HEOOXOAMMOCTM paspbiBaTh NULLY
(Bobbluy).

Y XMLLHOIO XXMBOTHOMO XOPOLLO Pa3BUTbI KIbIKM A5 pa3pbliBaHKS XEPTBbI, NII0X0 pa3BUTbI pesLibl; MeHbLLEE KONMYECTBO MOSSIPOB.

Yentoctun Yy TPpaBOAAHOIO XMBOTHOIO bonee BbITAHYTbIE U Y3KNE, HeM Y XULLHOIO; Yy TPaBOAOHOIO XXMBOTHOIO Ha YerntCTAX UMeeTCAd y4acCToK, He
coaepaLumin 3yooB.

4) YépHo-benas okpacka 3e6p ABNAETCA NOKPOBUTENBCTBEHHON, pacuneHstowen. OHa HeobxoavmMa Aia 3aWwuThbl OT XMLLHMKOB. YepeayoLmecs
nonocbl NO3BONAT 3ebpe "MoTepsaTbCA" ANA XULLHMKA Cpean TpaBbl (CNUTbCS ¢ Hen). B xoae aBontoumm ocobu, MeroLmne Takyto OKpacky, pexe
cbedanuch xulHukammn (bopbba 3a CyLLecTBOBaHME), MO3TOMY MOITN OCTaBNSATb MOTOMCTBO (B XO[€ eCTECTBEHHOIO 0TOOpa 3akpenuscs
nonesHbIN NpusHak). Matepmanom gnst ectecTBeHHOro otbopa nocnyxuna HacneacTBEHHas U3MEHYMBOCTb (MyTauun).

5) MiHdbapkT Munokapaa v si3sa xenyaka B 60MbLUMHCTBE CllyYaeB BO3HMKAKT HE CMOHTAHHO, a ABMSKOTCS CNeACTBMEM OTHOCUTENBHO
ANIMTENBbHOMO NaToNOrMYeckoro CoOCToAHNS. MIHhbapkT MrMokapaa pasBuBaeTCcs BCNeaCcTBME MOBbILLIEHHOMO AaBIEHUs, Hann4musi TPOMOOoB,
NMOpPOKOB cepaua, AJIMTENBHOIO BbICOKOTO YPOBHS CTPecca. S3Ba XKenyaka pas3BnBaETCS NOCIE HECKOMbKMUX APYrMX CTagui NopaeHUs CTEHKM
Xenyaka, B ToM uncrne ractputa. CoctosHus, npeaLecTByowme MHAAPKTY U 13BE, CKa3blBAKOTCA Ha CaMOYyBCTBUN 1 (OM3MYECKOM
BbIHOCITMBOCTK 3€0pbl. 115 XKMBOTHOMO 3aTpyAHSAETCS NOUCK NPONMTaHKs, BOAOMNOS, eMy TpyaHee npeogonesatb Murpauun. 3ebpy, kotopas ms-
3a GonesHn OTCTaET OT CTau, CbeaaloT XULLHMKKM, Tak Kak eé nerdye BCero AorHaTb 13-3a craboctu eé opraHnama. [osTomMy XMBOTHOE He
ycrneBaeT A0XWTb A0 NOSIBNIEHUS TAKUX TSBKENbIX BHYTPEHHUX NaTONOr1in, Kak MHAapKT MMoKapaa U s13Ba »Kenyaka, Tak kak CTaHOBUTCS XKepTBOW
XULWHWKa Ha 3Tanax, npeawecTByoWmMx 3TUM NaTtornornam.
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NcTopua otBeToB

War Bpewms OencrtBue CoctosiHme bBannbl
1 10/02/23, Havano Noka HeT
11:05 oTBETA
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War

2

3

Bpems

10/02/23,
14:03

10/02/23,
14:04
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OencrtBue CocTosiHne
CoxpaHeHo: 1) 3ebpbl 00MTalOT B 3KBaTOpUarbHOM, CybaKkBaTopuansHOW, TPONMYECKOM OtBet
KNMMaTU4eCKMX 30Hax; Ha ApprMKaHCKOM KOHTUHEHTE, B caBaHHax. 2) 3e6pbl SsBNAOTCA COXpaHeH

TpaBOSIAHBIMU XMBOTHBLIMUW. PacTutenbHas nuua, B TOM YMCIie TpaBa, CoaepXuT 6onbLuoe
KONMYecCTBO KnetyaTtku. [1na eé nepeBapmnBaHusa HE06XoaMMo 0coboe CTPOEHME KULLEYHMKA.
ToncTas KuwKa TpaBosiAHOIO XXMBOTHOMO MMEET XOPOLLO Pa3BUTbIN CUTMOBUAHLIA OTAEN U
OTXOOSALLNIA OT HEFO OTPOCTOK - anneHAMKC, Tak Kak B HUX HaxogaTcs CUMOMOTUYECKMEe
GakTepuu, cnocobHble NepeBapmBaTth KnetyaTky. TOHKasa KULWKa ANVHHAs, Tak Kak >XWBOTHOMY
Heobxoanmo cbedaTtb 6onbLIOe KOMMYECTBO TPaBbl AN MONy4YeHUst HEOOXOAMMOWM 3Heprnm
(TpaBa HM3KOKanopuiHa). 3) Y TpaBOsSiAHOIO XXMBOTHOMO XOPOLLO pa3BuTbl pe3Lbl (KOTOPbIMK
OHW 3aXBaTbIBAKOT M OTPLIBAIOT TPaBY) U XeBaTernbHble 3yObl (MONSpbI), MMEIOLLNE LLMPOKYHO
NSIOCKY0 MOBEPXHOCTb ANdA nepetnpaHns Tpasbl. Knblku He pa3BuThbl, Tak Kak HET
HeobXxoanMOCTH paspbiBaTh NULLY (AOObLIYY). Y XULLHOIO XXMBOTHOMO XOPOLLO Pa3BUTbI KITbIKM
AN pa3pblBaHWS XePTBbI, NITOX0 Pa3BUTbl Pe3Libl; MEHbLLUEE KONMYECTBO MOMSIPOB. YentocTtn y
TPaBOSA4HOIO XXMBOTHOIO 6onee BbITAHYTHIE U Y3KUE, YEM Y XMLLHOTO; Y TPaBOSAHOMO XMBOTHOMO
Ha YEerCTSX MMEETCS y4acToK, He codepalumi 3yboB. 4) YEpHo-6enasi okpacka 3ebp
SIBISIETCS NOKPOBUTENBCTBEHHOW, pacuneHstowen. OHa HeobxogmMma ond 3alnThl OT
XULLHMKOB. YepeaytoLumecs nonockl N03BONaT 3ebpe "noTepaTbes” ANns XULWHMKa cpeau
TpaBbl (CNUTbLCS € Hen). B xoge aBontounmn ocobu, MetoLLmMe Takyto OKpacky, pexe cbeaanmnch
XULWHMKamn (bopbba 3a cyLecTBOBaHME), MOSTOMY MOITN OCTaBMSATb MOTOMCTBO (B XoAe
ecTecTBeHHoro otbopa 3akpenurca nonesHbl NpusHak). Matepunanom gnsa eCTeCTBEHHOIro
oTbopa nocnyxuna HacneacTBEHHAsA U3MEHUMBOCTL (MyTaumm). 5) MIHdapKT Mruokapaa v si3sa
Xenyaka B 60MNbLUMHCTBE CIy4yaeB BO3HWKAKOT HE CMOHTAHHO, a ABMNSATCS CNeACTBUEM
OTHOCUTENbHO ANUTENBHOIO NaToONOrMYeCcKoro coCTosiHUS. IHdapKT M1okapaa pa3BmBaeTCs
BCIeACTBUE MOBLILEHHOIO AABMNEHMWS, HanMunsa TpoMOoB, MOPOKOB cepAaLa, ANIMTENbHOro
BbICOKOrO YPOBHS CTpecca. F3Ba xenyaka pasBnuBaeTcs NOCne HECKOMNbKUX APYrMX CTaani
NnopakeHMst CTEHKM Xenyaka, B TOM yncne ractputa. CocTosHUS, NpeaLllecTByoLmne NHPapKTy
N 913B€E, CKa3bIBalOTCS HA CaMOYyBCTBUM U PU3MYECKON BLIHOCITMBOCTU 3€6pbl. [ XKMBOTHOMO
3aTpyOHSAETCA NOUCK NPONUTaHus, BOAOMNOs, EMy TpyaHee npeogonesatb Murpauun. 3ebpy,
KoTopas n3-3a 6051e3HN OTCTAET OT CTau, CbedaloT XMLLHMKM, TaK Kak eé ferye BCero gorHatb
n3-3a cnaboctu eé opraHmama. NMo3ToMy XXMBOTHOE He yCneBaeT JOXKUTb A0 MNOSABMEHUS TaKMX
TSDKENbIX BHYTPEHHUX NaToONOrn, Kak MHGapKT MMOKapAa 1 A3Ba Xeryaka, Tak Kak CTaHOBUTCA
YKEPTBOW XULLIHMKA Ha aTanax, NpeaLecTBYOWMX 3TUM NaToNornsam.

MonbITka 3aBepLueHa BbinonHeH
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War Bpewms OencTtBue CoctosiHne bBannbl
4 23/02/23, OueHeHO Bpy4HYI0 Ha 18 co creayroLWUM KOMMEHTapuemM: BbinonHeH 18
1418
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Bonpoc 3
BbinonHeH

bannos: 9 n3 14

3apanue 3. 3a npasusbHbIU U pa3gepHymbili omeem 14 6arnios

MeTabonunam ankorons B opraHM3Me OCYLLECTBISETCA TPeMS (DEPMEHTATUBHbIMU CUCTEMAMMN — ankoronbAernaporeHa3on, cucTeMon
umToxpoma P450 n katanason. B pesynsrate obpasyerca npoaykT - aueTtanbaerns, Kotopbii MHIMBUPYET 1- KOMMAMEKC AblXxaTeNbHOW Lenu
MUTOXOHAPUMN.

Bonpocsbl:
1) Ob6bACHUTE, K KaKUM HapyLUEeHNAM NPUBOSUT Takoe UHIMBupoBaHue.
2)  Kakue KkomMneHcaTopHble peakLmm BO3MOXHbI NMPU OTPaBNEeHUN aueTanbaernaom?

3)  Kakoii knacc BeleCcTB HaUYMHaET UCMONMb30BaTbCs B OpraHM3Me YerioBeKa, 3royrnoTpebnsitoLero ankorosiem, B kKa4ecTBe NCTOYHMKA
3Heprum?

4) MepevncnuTe PyHKUMM OblXxaTenbHON Lenw.

5) Ob6bsicHUTE, novyemy y ©0nbHbIX anKoronMaMom CTpadarT KIEeTKMU rofioBHOro Moara. Kakune (byHKLI,I/IM BbIMNOJTHAKOT OCHOBHbIE KI1aCCbl
BELLECTB B KIMEeTKax rorioBHOro moasra?

1) Takoe nHrMbrpoBaHne NPMBOAUT K HAPYLLUEHMIO PabOoTbl AbIXxaTeNbHON Lenu MUTOXOHAPUIN, TO €CTb K BrokmpoBke (MHIMBMPOBaHUIO)
npouecca okncnmTenbHoro ochopmnmpoBaHnsa asapobHoOro atana AbIXxaHus, Tak Kak Nno KoMnrnekcam AbixaTernbHON Leny NpoNCXoauT
nepegaya anekTpoHoB, brnarogapsi 4emy BO3MOXHO cO3aHune NMPOTOHHOIO rpagmneHTa ¢ NocrneayoLwmm cuHTe3oM monekyn AT (3a
okncnutensHoe ocdopunmpoBaHue obpasyetcs 34 monekynsl ATO npy n3Ha4vanbHOM OKUCHEHUN 1 MONEKynbl roKo3bl). B pesynsrare yacTb
KIeTOK opraHMamMa nepexoamt Ha aHaspobHOe AblxaHue, SHepPreTM4eckuin Boixog Kotoporo (2 AT® Ha 1 Monekyny rrKo3bl) 3HAaUYUTENBHO HUXE,
YeM OOLLMI BbIXOA NOMHOIO OKUCIEHUS KO3kl (36 nnm 38 monekyn AT®). Takum 0Opas3om, KNeTKM NonyyarT MeHbLue aHeprun ATO Ha
NPOLECCHI XXU3HEAEATENBbHOCTN.

2) I'IpM OTpasBlieHunn auetTanbgerngom BoO3MOXHO €ro npespatleHue B muuepanbaerng c JanbHEenLWnM OKUCIIEHVEM B npouecce
QHEpPreTn4ecKkoro obmeHa.

3) HaumHatoT ncnonb3oBaTbCA XMpbl, TaK Kak NpU paclienneHm 1 Monekynbl nunuga obpasyeTcsi NoYTU B ABa pasa 0orblue 3Heprum, Yem npu
paclienneHun yrnesonos 1 6enkos, a aHeprna Heobxogmma M3-3a YaCTUYHOTO nepexoda Ha aHaspobHoe AbixaHue (OKUCNEHNE).
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4) OyHKUUN AbIXaTeNbHON Lenu: NepeHoc aNeKTPOHOB MO Lienun KOMMEeKCOoB; CO34aHne rpagueHTa NnpoToHoB H+ (MPOTOHbI NepekavymBaoTcA B
MeXMeMbpaHHOe NPOCTPaHCTBO MUTOXOHAPUIA N3 MaTpuKca); BocCTaHoBneHMe kucrnopoaa 02 go soabl H20; cuHTes AT® 6narogaps
depmeHTy ATO-cuHTa3e 3a CHET nepexoda NPOTOHOB MO CO34aHHOMY rpagueHTy (M3 MexxMeMObpaHHOro MPOCTPaHCTBA B MaTPUKC
MUTOXOHOPWIA).

5) KneTku ronoBHOro Mo3ara cTpagatoT, BO-NepPBbIX, OT MMNOKCUN MPU YaCTUYHOM Nepexofe Ha aHaspobHoe AblxaHue; BO-BTOPbIX, OT OTPaBMeHUs
aueTtanbaernaom.

YrneBopgpbl (rnoko3a, noflydaemas pacluensieHneM rmukoreHa) ABnsTCa UCTOYHUKOM SHEPrumn Anis KNeTok moara (06MeH yrneBoaoB 3aHUMaeT
camMoe KOpPOTKOE BpeMs MO CPaBHEHUIO ¢ 06MeHaMm NUnNuaoB 1 6enkoB); U3 HUX (onurocaxapugoB) COCTOUT MMNKOKANMKC MeMBpaH KIeToK,
CnyXal1in onsi B3aMMHOro pacrno3HaBaHus KneTkamu Apyr apyra.

Bbenku: 6enku-epmMeHTbl KaTanuanpyroT NPOTEKaHME Pa3NUYHbIX peakuuin B KrneTkax Mo3ara; bnarogapsa paboTte TpaHCNOPTHbIX 6GenkoB MembpaH
knetok (Na/K Hacoc, noTeHumnan-3aBUCcMbIe KaHarbl U Ap.) BO3HUKAET BO30YXAEHNE HEPBHbIX KIETOK U HEPBHbIN MMMYMbC.

HKupbl: pocchonunuabl n COUHIONUNUALI CTPOST MeEMOpPaHHbIE opraHouabl U NnasMaTUyeckmne KNeTok, obecneunBatoT TEKy4ecTb MeMOpaH;
XonecTepuH B ruapodobHOM crioe MembpaH ynnoTHSIET UX, CO30aET Kapkac; MUENMHOBbLIE 060OYKM aKCOHOB HEPBHbIX KNETOK YCKOPSAOT
NPOXOXAEHNe HePBHOTO UMMNYNbCA; U3 NUNUAHBLIX MeMbpaH 06pasyoTcs Ny3bIpbKK C HeMpoMeamaTopammn Ans nepegady HepBHOrO UMMybca
Nno XMMMN4YEeCKOMY CUHancy (I'IpOI/ICXOLI,VIT 9K30UMTO3, 3aTeM 3HA0UMNTO3 Ny3blPbKOB, MNP KOTOPOM MeM6paHbI Ny3blPbKOB U MeM6paHbI KJI1ETOK
cnusatoTcs).

HykneunHoBble kucnotbl: QHK cnyxuT ons xpaHeHus HacneacTBEHHOW MHAopMaL MK 1 aensietca matpuuen ans cuHtesa PHK; PHK yyacteyeT B
npoecce 6uocuHTesa benka.

KommeHTapuii:
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1-16ann + 1 6ann Ha 2 BoNpoc

2 - MMHyC 2 banna

3 - 16ann

4 - 2 dpyHKUMK, 2 13 3 6annos

5 - ATO+Y+B+]1 1+1+1+1= 4 u3 6 Gannos
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NcTopua otBeToB

War Bpewms DencrtBue CoctosiHme bBannbl
1 10/02/23, Havano lNoka HeT
11:05 oTBETA

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=114247 15/33


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=114247&slot=4&step=0

21.04.2023, 18:14

War

2
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14:03
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OencrtBue CocTosiHune
CoxpaHeHo: 1) Takoe MHIMOMpoBaHNE NPUBOAUT K HAPYLUEHMIO pabOoThbl AblXaTeNbHON Lienm OtBet
MWUTOXOHLPWI, TO ECTb K BNOKNPOBKE (MHIMOMpPOBaHMIO) NpoLEecca OKUCIUTENBHOIO COXpaHeH

dochopunmpoBaHmst a3apobHOro atana AbIXaHus, Tak Kak No KOMMeKkcam AbixaTerlbHON Lenu
nNpoucxoauT nepegada anekTpoHoB, bnarogaps Yemy BO3MOXHO CO3[aHNE NPOTOHHOMO
rpagueHTa ¢ nocnegyrwmnm cnHtTe3om mosnekyn ATO (3a okucnuTenbHoe ochopmnmpoBaHue
obpasyetca 34 monekynbl AT® npu n3HavanbHOM OKUCIIEHMM 1 MONEKYIbI [MoKO3bl). B
pesynbraTe YacTb KNEeTOK OpraHn3mMa nepexoanT Ha aHaspobHoe AblXxaHne, IHEPreTUYECKNin
BbIX04 KOTOPOro (2 AT® Ha 1 Monekyny rroKo3bl) 3HAaYUTENBLHO HUXE, YEM OOLLMIA BbIXOS,
MOSIHOrO OKMUCIIEHUS rMoKO3bl (36 nnu 38 monekyn AT®). Takum oBpas3om, KNeTKM nosyyaroT
MeHbLUe aHeprun AT® Ha npouecchl XusHegesaTensHocTu. 2) MNMpu oTpaBneHun
aueTanbaerMaom BO3MOXHO ero npespalleHne B ruvuepanbaerns ¢ AanbHenwmnm oKUCNIEHNEM
B MpoLecce aHepretTuyeckoro obmMeHa. 3) HaunHatoT MCnonb30BaThCs XUpPbl, Tak Kak npu
paclennennn 1 Monekynbl nunuaa obpasyetca NoYTy B ABa pasa bonblue SHeprun, 4em npu
pacLlenieHn yrneBonoB 1 6ernKkoB, a 3Heprust Heobxoanma 1n3-3a YacTUYHOro Nepexoda Ha
aHaspobHoe AbixaHue (okmcnenue). 4) PyHKLUMK OblIXaTeNbHOWN LieNW: NEPEHOC 3NEKTPOHOB MO
Lenun KOMMJEKCOB; co3aaHne rpagMeHTa NpoToHOB H+ (MPOTOHbI NepekaymBatoTcs B
MexXMeMbpaHHOE NPOCTPaHCTBO MUTOXOHAPUIA N3 MaTpUKCca); BOCCTaHOBIeHMe kucropoga 02
0o Bogbl H20; cnHTes AT® Gnarogaps depmeHTy ATO-cnHTa3e 3a CHET nepexona NPOTOHOB MO
CO34aHHOMY rpagmneHTy (M3 MeXXmeMOpaHHOro NPOCTPaHCTBa B MaTPUKC MUTOXOHAPWUNA). 5)
KneTku ronoBHOro moara CtpagatoT, BO-MepBbIX, OT FTMMOKCUMM NPU YaCTUYHOM Nepexoae Ha
aHaspoOHOE AblxaHue; BO-BTOPbIX, OT OTPaBMeHUs aueTanbaerngom. Yrneeoabl (rmiokosa,
nony4aemas pacLiensieHmeM rmmKkoreHa) ABnsTCAa UCTOYHUKOM SHEPrMKn OIS KNETOoK Mo3ra
(0OMeEH yrneBoaoOB 3aHMMAET CaMOe KOPOTKOE BPEMS MO CPaBHEHNIO ¢ 0OMEHaMu NMNUA0B U
©enkoB); U3 HUX (onurocaxapngoB) COCTOUT IMMKOKANUKC MeMOpaH KNeTokK, Cnyxawmin gns
B3aUMHOI0O pacrno3HaBaHus KNneTkamu apyr agpyra. benku: 6enkn-epmMeHTbl kaTanvuanpyoT
npoTeKkaHne pasnnyHbIX peakumii B KneTkax Mo3ra; bnarogaps pabote TpaHCNOPTHbLIX 6enkos
MembpaH krnetok (Na/K Hacoc, noTeHuman-3aBucuMble KaHanbl 1 Ap.) BO3HMKAET BO3OYXaeHMe
HEepPBHbIX KITETOK U HEPBHbIN NMNYIbC. 2Knpbl: pocdonunuabl 1 cOUHIONUNUAbI CTPOAT
MeMbpaHHble opraHouabl 1 Nnasmatmuyeckmne KneTok, obecneunBatoT TekyvyecTb MeMmbpaH;
XOrnecTepuH B ruapodobHom crioe MembpaH ynnoTHSET UX, CO30aET Kapkac; MUENMHOBLIE
00004YKM aKCOHOB HEPBHbIX KIIETOK YCKOPSAIOT NPOXOXKAEHNE HEPBHOMO MMMyNbCa; U3
NUNMaHbIX MembpaH 0bpa3sytoTcs Ny3blpbkX C HEMpoMeamaTopaMm ans nepegadv HEPBHOMO
UMMynbca No XMMMUYECKOMY CUHancy (MpOMCXoanT 3K30LMTO3, 3aTEM SHAOLMTO3 My3biPbKOB,
npu KOTOPOM MeMOpaHbI NMy3blPbKOB M MeMBpaHbl KNETOK CnMBakoTcs). HyKnenHoBble KCIOTbI:
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3 10/02/23,
14:04

4 25/02/23,
16:09
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OencTtBue CocTosiHue

OHK cnyxuT ona xpaHeHusi HacnegcTBEHHOW MHpopMaLnmn 1 ABNSeTCS MaTpuuen ang cuHTesa
PHK; PHK y4acTtByeT B npouecce buocmHTesa berka.

MonbiTka 3aBepLueHa BbinonHeH

OueHeHO BpY4HYIO Ha 9 co cnepgyloWUM KOMMeHTapueM: 1-16ann + 1 6ann Ha 2 Bonpoc 2 BbinonHeH
- MMHYC 2 6anna 3 - 16ann 4 - 2 ¢yHkuun, 2 n3 3 6annos 5 - ATO+Y+B+]1 H+1+1=4
n3 6 6annos

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=114247

Bannbl

17/33


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=114247&slot=4&step=2

21.04.2023, 18:14 2022 - MeguumHa 10-11 knaccbl (buHan): NPoCMOTP NOMbITKA

Bonpoc 4
BbinonHeH

Bbannos: 10 n3 12

3apaHue 4. 3a npasurbHbIU U passepHymsiti omeem 12 basnos

OnekTpodopes — METOA, Pa3fAeneHns 3apsiKeHHbIX YacTUL, B S5IEKTPUYECKOM nore. Ha NoaBMKHOCTbL MOSEKYN BIUSAKOT Macca MOJeKyIbl, ee
dopma, 3apsag, a Takke pH BydepHoro pactsopa, ero Temneparypa, XapakTepUCTUKN 3NEKTPUYECKOro Morsi.

HZN—"'?H—CO—NH—"'?H— CO—NH—"'('IJH—COOH
CH, CH, CH;

CH,
COOH

Bonpocsbl:

1) TNopgymawTte Kakon 3apsag Oyoet nmetb Nentua (CM. pUCYHOK) B LenoyvHor cpege (pH»>7,0). K kakomy nontocy — katoay (-) unm aHogy (+) oH
Oynet nepemelyatbea? OTBeT 0OOCHYNTE.

2)  YT0 Bbl 3HaeTe 06 1cnonb3oBaHUK anekTpodopesa B MEANLIMHCKOM NpakTuke?

1) aHHbI nenTug, B WENoYHOM cpefe byoeT MMeTb oTpuuaTenbHbIi 3apsf, Tak Kak NPON3oMaeT OTLLENEHMe NPOTOHa BOAOpPOoAa OT ABYX
kap6okcunbHbix rpynn COOH. MpoToHbl H+ coeanHaTcsa ¢ rmgpokcorpynnamm OH- wenoyHon cpeapl, obpasyst Bogy H20, kapbokcunbHble
rpynnbl 0yayT nmetb Bua: COO-, To ecTb nentug OyaeT 3apsikeH oTpulaternbHo. AMUHOTpYNna, pagukansl peHnnanaHnHa n anaHmHa He
N3MEHST 3apsg Npu NoMeLleHnr NenTuaa B LWENOYHYH cpeay.

,D,aHHbIVI nenTung 6y,qu nepemMeLlaTbCa K NONMOXUTEINbHO 3apAXeHHOMY aHOoAY, TaK KaK 3apaa MOneKyrbl OTpMLlaTeﬂbeIVI.

2) B megnumnHckon npakTuke anekTpodopes ncnonb3yerca Ansa onpeaeneHuns nocnegosatensHocty JHK, To ecTb Ansa nccnegosaHus reHoma
yernoBeka. Ha ocHoBaHuu pesyrnbraToB anekTpodopesa AHK MOXHO yCTaHOBUTbL Hanu4ume pasnuyHbIX reHHbIX MyTaLmi, KOTopble MoryT
NPUBECTU K 3a00neBaHnaM (Hanpumep, K PEHUNKETOHYPUN).
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Takke ¢ NOMOLLbIO sneKTpoq)opesa MO>XHO 06Hapy)KVITb Oenkn, nmetoLne OTITIMYHYIO OT HOPMbI CKOPOCTb NMPOXOXAEHNA Yeped AreKTpnyeckoe
none, cnegoBaTtesibHO, OTIIMYHYKO OT HOPMbI MJIOTHOCTb, YTO YKa3blBaeT Ha HexapaKTepru?l cocTaB 6ernka, KOTOprVI MOXET ObITb 06ycn0|3neH
MyTaunamm, npnesogdaliMMmn K HapyLleHuio B CUHTE3e NnenTtnaos.

Kpowme Toro, anekTpodopes MOXET UCMOMb30BaTbCA Ans onpegeneHns OTLOBCTBa UK APYroro poacTeBa Ha OCHOBE CXOACTBA B CKOPOCTU
npoxoxaeHna oparmeHToB [AHK B anekTpuyeckom nomne y pasHbix fiogen.

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=114247 19/33



21.04.2023, 18:14 2022 - MeguumHa 10-11 knaccbl (buHan): NPoCMOTP NOMbITKA

KommeHTapuii:
1 Bonpoc - 8 6annos
2 BOMpPOC - yKa3aHo MCMONb30BaHNE TOMbKO B AUArHOCTUKE, 2 13 4 6annos
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NcTopua otBeToB

War Bpewms

1 10/02/23,
11:05

2 10/02/23,
14:03

3 10/02/23,
14:04

4 21/02/23,
22:25

5 3/03/23,
18:45

DencrtBue CocTosiHne

Havano Moka HeT
oTBeTa

CoxpaHeHo: 1) [JaHHbIA nenTug B Weno4yHon cpeae byaet MMeTb OTpuLaTEeNbHbIA 3apag, Tak OTtBeTt

Kak npou3oneT oTLienneHMe NpoToHa Bogopoaa ot AByx kapbokcunbHbix rpynn COOH. COoXpaHeH

MpoToHbl H+ coeamHaTca ¢ rmgpokcorpynnamu OH- wenoyHon cpeapl, 0bpasys Bogy H20,
kapbokcunbHble rpynnbl OyayT nmetb Bua: COO-, To ecTb nentua OyaeT 3apsikeH
oTpuuartensHo. AMUHOrpynna, pagukarbl (heHunanaHnHa U anaHuHa He U3MEHST 3apsag npu
nomeLleHnn nenTuaa B WenoyHyto cpeay. danHbin nentug OyaeT nepemeltarbes K
NOMNOXNUTENbHO 3apsPKEHHOMY aHOoAy, TaK Kak 3apsag MOsiekyrbl oTpuuaTenbHbin. 2) B
MeOMLMHCKOM NpaKTuKe anekTpodopes UCNonNb3yeTcsa A5 onpeaeneHms nocrnegoBaTenbHOCTH
OHK, To ecTb Ang uccnegoBaHus reHoMa Yyenoseka. Ha ocHoBaHUM pesynbTaToB
anekTtpodopesa AHK MOXHO yCTaHOBUTb HanmMume pasnmyHbiX reHHbIX MyTauui, KoTopble
MOTyT MPUBECTM K 3aboneBaHnam (Hanpumep, kK PeHUNKeTOHypum). Takke ¢ NOMOLLIbIO
anekTpodopesa MOXHO 0OHapPYXnTb BGENKN, UMELLME OTITMYHYIO OT HOPMbl CKOPOCTb
NPOXOXOEHNS Yepes aneKkTpuyecKkoe norne, cregoBaTenbHO, OTAINYHYI0 OT HOPMbI MAIOTHOCTb,
YTO yKa3blBaeT Ha HeExapaKTepHbIN cocTaB benka, KOTopbI MOXET ObITb 0OyCcnoBneH
MyTaunsMy, NPUBOASALLMMN K HApYLUEHMIO B CMHTe3e nenTtnaos. Kpome Toro, anektpodopes
MOXET UCMNOMb30BaTbCA ANA onpeaeneHnsa oTLoBCTBa Uy APYroro poAcTsa Ha OCHOBE
CXOACTBa B CKOPOCTU npoxoxaeHunsa gparmeHToB JHK B anekTpuyeckom none y pasHbix Nilogen.

MonbiTka 3aBepLueHa BbinonHeH

OueHeHo BpyYHyto Ha 10 co criegyrolwmm kKomMMeHTapumem: 1 Bonpoc - 8 6annos 2 BONpoc - BbinonHeH
yKa3aHO MCnosb30BaHMe TOMbKO B AnarHocTtuke, 9P nepenytaH c MNLP, 2 n3 4 6annos

OueHeHo Bpy4Hyto Ha 10 co crnegyowmm KOMMeHTapuem: 1 Bonpoc - 8 6annoB 2 Bonpoc -  BbinonHeH
yKa3aHoO Mcnosib3oBaHue TONbKO B AWArHOCTUKe, 2 U3 4 6annos
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Bonpoc 5
BbinonHeH

Bannos: 6 13 10

3apanue 5. 3a npasurnbHbIt omeem 10 6asnnos

[opHbIe NopoAbl, UCNONb3yeMble B CTPOUTENBCTBE 34aHWIA, B TOM YMCIEe MPaMOpPU30BaHHbIE M3BECTHSIKM, YacTo coaepxaT B cebe octaTtku
nckonaembix opraHnamMoB. ConocTtaBbTe hoTorpadum okaMmeHenocTen, obHapyXeHHbIX Ha cTeHax MockoBckoro u MNetepbyprckoro
MeTpononuTeHa ¢ ux HassaHusamu. Obpasey, oteeTa: A4 b3 B2 I

1. Uuctongesn 2. benemunt 3. Mopckasa nunua 4. Mwanka 5. Haytunyc
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A3 B1B5 4 12
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KommeHTapuii:
MpaBunbHble otBeTbl: B1B5 [02
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NcTopua otBeToB

War Bpewms

|—

10/02/23,
11:05

IN

10/02/23,
14:03

W

10/02/23,
14:04

4 19/02/23,
12:01

2022 - MeguumHa 10-11 knaccbl (buHan): NPoCMOTP NOMbITKA

DencrtBue

Havano

CoxpaHeHo: A3 B1B51M4 12

lMonbiTka 3aBepLueHa

OueHeHO BpYUHYIo Ha 6 co crieAyoLWMM KoMMeHTapueM: MpaBunbHble OTBETbI:
B1B5 2

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=114247

CocTosiHMe

lNoka HeT
oTBeTa

OTBeTt
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 6
BbinonHeH

Bbannos: 13 n3 20

3apanue 6. 3a rnonHbIl u passepHymbili omeem 20 6arnnos

OTOT XMUYECKNIA SNEMEHT, Obln OTKPbLIT B 1669 rogy COBEpPLUEHHO CryvaniHO, OTCTaBHbLIM CONAATOM U raMByprckMm KynuomMm XeHuHr bpangom.
Ero kyneveckue gena wnm He 6necTswe, oH cTpemurica Bblbpatbesa n3 HuweTbl. I BpaHa pewmn nonbiTate cHacTbs B anxumuun. Tem 6onee 4to
B XVII B. B oTnnume o1 Hawero XXI B. c4MTanoch BNosHe BO3MOXHbIM HAaUTK «UNocodCKMin KaMeHby», KOTOPbI CNOCOOEH NpeBpalLaThb
HebnaropogHble MeTanbl B 30110T0. bpaHa npoBen y»Ke MHOXEeCTBO OMbITOB C Pa3fiMyHbIMY BELLLECTBAMM, HO HUYETO Y HErO He Mosy4arnoch.
OpHaxabl OH peLunn NPOBECTU XUMUYECKUIA SKCMEPUMEHT C MOYON. Beinapmn ee NoYTn JOCyxa U OCTaBLUMINCS CBETNO-XENThIN 0CaAoK cMeLuan
C yrnem n neckom, HarpeBas B peTopTte 6e3 goctyna Bo3gyxa. B pesynsrate bpaHa nonyymn HoBOe BeLLeCcTBO, KOTOpoe obnagano
YAMBUTENbHbLIM CBOMCTBOM — CBETUTLCHA B TEMHOTE. OTO YHMKaNbHOE BELLECTBO AaBario He TONbKO CBEYEHME, OHO BbI3bIBANO OXOMM, HO He
MOrIo nogkeyb bymary. BoT Tak npogaBag aTy AMKOBUHKY, XeHHUr bpaHng pasboraten n 6e3 pmnocodckoro kamHs, a 3a04HO BOLLEN B UCTOPUIO

XUMUWN.

Bonpocebr:

1. O KakoM XMMNYECKOM BELLIECTBE MAET peyb? YKaxunte oU3Nororn4yeckyto porb ero B opraHm3mMe YenoBeka.

2. Kak njaHHOe BeLLeCTBO TPaHCMOPTUPYETCA B KPOBU? B Kakmx opraHax v B KakoM BUAE OHO 3anacaeTcs?

3. Kakne ropMoHbl perynupyroT ero ypoBeHb B Mra3Me KpoBu, 06bACHUTE adhheKT 4ENCTBMSA KaX40ro ropMoHa B TKAHAX-MULLEHAX
opraHusma?

4. C kakuMu npogykTamum NocTynaeT B HaLl OpraHn3m?

1. Peub naet o pocdope (P). doctop cogepxmtcs B coctaBe HyknenHoBbix kncrnoT [HK n PHK (B coctaBe octatkoB hocopHOM KNCTOTbI), B
coctaBe AT® n gpyrnx mornekyrn-HocuTtenen aHeprum B knetke (Mo, TTO, LT, YTO), nepeHocumkos anektpoHoB HAL n ®A[l; B coctase
dochonmnuaos membpaH KNeTok, a Takke B COCTaBe TBEPLOro MEXKINETOYHOr0O BELLECTBA KOCTHOW TKaHW U B AeHTUHe 3y6oB. Hannyne conen
GOCHOPHbIX KNCNOT K KOCTHOW TKaHW U AeHTUHe obecneynBaeT NPOYHOCTb 3TUX CTPYKTYP.

2. docop TpaHCnopTUPYETCS B KPOBU B BUAe octatka docdopHon kucnoTbl (ocdara), 3anacaetcs B KneTkax B Buae monekyn ATO.
3anacaetcs B KOCTSAX B BUAE COnew KanbLUusi B COCTaBe MEXKIETOYHOro BeLecTBa 1 B AeHTUHe 3y6oB.

3. YpoBeHb ¢hocchopa B nriasme KpOBU PEFYIMPYOT FOPMOHbI FMNodr3a COMaTOTPONUH 1 coMaTocTaTH. COMaTOTPONUH CHUXAET YPOBEHb
docdopa B nna3me KpoBK, NMOBbILLIAS €r0 YPOBEHb B KOCTHOM TKaHK, BGnarogapst 4emy OCyLLECTBISIETCS POCT U YKPENneHUe KOCTEN, MPOUCXOANT
CTPOUTENbCTBO 3yOHOM TKaHM (AeHTMHa). CoMaToCcTaTuH NOBbLILLAET YpoBEHb hocdopa B Nra3Me KPOBU U CHIDKAET ypoBeHb dhocdopa B
KOCTHOW TKaHW, U3-3a Yero HapyLlaeTcsi pOCT U pa3BUTUE KOCTEN.
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Mpn HepgocTaTKe COMATOTPOMNMUHA U3-3a HEAOCTATOUYHOIO Pa3BUTUSA KOCTEN BO3HMKAET KapSIMKOBOCTb.
Mpwn M36bLITOYHOWM BbIpaboTke cCOMATOTPONMHA pa3BMBAETCS akpomeranus (KOCTu M3bbITOYHO paspacTaloTcs).
Takke ypoBeHb hocdopa B KpOBM perynmpyet ropMOH napaLLMTOBUOHbIX Kenes - NapaTropMoH.

4. docchopom Borato MSICO, KenaTuH, MOMOYHbIE MPOAYKTHI, Anla, 60boBbIe.
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KommeHTapuii:
OTBET Ha 3 BOMPOC HEBEPHbIV

"Takke ypoBeHb (hocgopa B KpOBM perynupyet ropMOH napaliMToBUOHbIX Xernes - napaTtropmMoH” - BepHo! Ho He ykasaHo kakum obpasom, a
Takke He yKasaHbl 4pyrie ropMOoHbl, perynmpyoLLme ypoBeHb doocdopa, B Nnasme KpoBu, He 06bACHEHbI 3heKTbl AENCTBUS KaXKA0ro ropMoHa

B TKaHAX-MULLEHAX opraHn3ma.

4 BOMPOC HEMOIHbIV (BaXKHbIM UCTOYHUKOM chocdopa SBnsieTcs pbiba).
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NcTopua otBeToB

War Bpewms

|—

10/02/23,
11:05

IN

10/02/23,
14:03

(98]

10/02/23,
14:04

4 18/02/23,
17:51

HDencTtBne CocTosiHne
Hauano Moka HeT
oTBeTa

CoxpaHeHo: 1. Peub nget o docdope (P). ocdop cogepuTtca B COCTaBe HYKNeMHOBbIX kucnot  OTeer
OHK n PHK (B coctaBe octatkoB hoctopHON KACNOThI), B cocTaBe AT® n opyrux Monekyn- CoXpaHeH
HocuTenen aHeprum B knetke (Mo, TTO, LITP, YTD), nepeHocumkoB anekTpoHoB HAL n ®AL; B

cocTtaBe poconmnmuaoB MembpaH KIeToK, a Takke B COCTaBe TBEPLOro MEXKIIETOYHOIO

BEeLLeCTBa KOCTHOW TKaHW 1 B AeHTUHE 3y6oB. Hanmune conen pocdopHbIX KUCNOT K KOCTHOW

TKaHW 1 geHTnHe obecnevmBaeT NPOYHOCTb 3TUX CTPYKTYP. 2. Pocchop TpaHCNOpTUPYETCS B

KpoBU B BMAe octaTka pocopHOM KNCIOThbI (pocdaTa), 3anacaetca B KreTkax B Buae

morekyn AT®. 3anacaeTcsi B KOCTSIX B BUAe COnen KanbLnsa B COCTaBe MEXKIIETOYHOro

BELLeCTBa 1 B AeHTUHe 3y00B. 3. YpoBeHb hocdopa B nria3me KpoBU PErYNMpYT rOPMOHbI

rmnodgursa coMaTtoTponuH 1 comatoctaTnH. CoOMaTOTPONUH CHUXKAET YPOBEHb dhocdopa B

nrnasmMe KpoBW, MOBbILLIAs €r0 YPOBEHb B KOCTHOW TKaHW, bnarogapsi YeMy OCYLLIECTBNSAETCA

POCT U yKpENsieHne KOCTEN, NPONUCXOLAUT CTPOUTENBCTBO 3yOHOWM TKaHW (4EHTUHA).

ComaTtocTaTuH NoBbILWAaeT ypoBeHb hocopa B nnasme KPOBU 1 CHUXKAET YpOBEHb hocdopa B

KOCTHOW TKaHW, N3-3a Yero HapyLlaeTcs pocT U pa3sutue kocten. [Npn HegocTaTke

COMaTOTPONMHAa 13-3a HEAOCTATOYHOIO Pas3BUTUSA KOCTEN BO3HMKAET KapfMKoBOCTb. [Mpu

130bITOYHON BbIpabOTKE COMATOTPONMHA pa3BMBAETCA akpomeranumst (KOCTU N30bITOYHO

paspacrtatotcs). Takke ypoBeHb chocdopa B KPOBM PErynmpyeT ropMOH napallmToBUAHbIX

enes - napaTropmoH. 4. ®occgopom 6orato MsICo, XKenaTuH, MOSTOYHbIE NPOAYKTHI, S1ALa,

6obosble.

MonbiTka 3aBepLueHa BbinonHeH

OueHeHO Bpyu4Hylo Ha 13 co cneayroWwmMM KOMMeHTap1MeM: OTBET Ha 3 BONPOC HeBepPHbIN BbinonHeH
"Takke ypoBeHb (hoccdopa B KpOBU perynmpyeT ropmMoH napawmuToBUAHbIX XKeres -

napaTropmoH" - BepHo! Ho He yka3aHO Kakum o6pa3om, a TakKe He yKa3aHbl gpyrue

rOPMOHDI, ...
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Bonpoc 7
BbinonHeH

Bbannos: 10 n3 10

3apanue 7. Pewume kpocceopd. 3a kax0bil npasunbHbit omeem 0,5 6arnna, ecezo 10 6annos 3a 3adaHue

Mo 2opu3oHmanu: 4. [pucrnocobrieHue opeaHu3Ma K 8HEWHUM YCri08USIM 8 MPOUECCEe 380/1H0UUU, 8KITHOYasi MOPOU3UOI02UYECKYIO U
rosedeH4ecKyro cocmaernsuwue. 5. CKkonneHuss HEP8HbIX KIIemok, cocmosiuee u3 mes, 0eHOpUmMos, akcoHO8 U aruarbHbIX KIemok. 7.
Bpox0éHHoe omcymcmeue nuaemeHma mesaHuHa. 11. Ymo HaxoOumcsi Hympu pako8uHbl Mortocka? 12. Bpau, creyuanusupyrowulicsl Ha
nieyeHuu, rnpogbunakmuke U KOCMemosrio2udeckKol KoppeKkyuuu pomoeol nosiocmu Jyenoegeka. 16. CnocobHocmb Knemok u3bupamerbHo
rpUKpennsamscsi 0pya K 0pyay unu K KOMIOHeHmMaM 8HEeK1emo4YyHo20 Mampukca. 17. BocnaneHue xenyoka ¢ rnpeumyuecmeeHHbIM MopaxxeHuem
cru3ucmou oborioyKU.

Mo eepmukanu: 1. LleHmparbHbIl opeaH 3HOOKPUHHOU cuCmeMbl, XKere3a 8HympeHHel cekpeyuu (Mo32080U rnpudamok), KoOmopy 8 cmapbix
pycckux y4ebHuUKax Ha3sblganu nacmbs OpakoHa. 2. PacrnipocmpaHeHue ceMsH eempoM. 3. Bodopacmeopumbili hepmeHm, kamanu3upyrouwud
pakyuoHUpOBaHUE, pacmeopeHuUe U nepesapusaHue Xupos. 5 imanbsHCKUU y4eHblIl, usy4asuuli cCmpoeHuUe Knemku U omkpbigwul 8 19
8eKe KOMII/IeKC 8 8UOe cUCMeMbI MII0CKUX OUCKOBUOHbIX 3aMKHYMbIX UUCMEPH, ¢hyHKUUST KOMOPbIX CUHMe3Uuposams U3 MOHocaxapudos bosee
CI/I0XKHbI€ 0/1U20- U ronucaxapuodbl. 6. Cmadusi Kriemo4yHo20 OernieHus1 yumornnasmel. 8. LLieedckuli ecmecmeoucribimameris, co3daswull 8 18
geke cucmeMy Knaccughukayuu pacmumesibHO20 U XUB80MHo20 Mupa. 9. Jlrobasi CO80KYMHOCMb XUBbIX 0p2aHU3M0O8 Ha orpedesieHHOU
meppumopuu. 10. Yacmb rnobeza, cryxawast ornopol pacmeHus U ces3dbleatoujasi ce Yyacmu pacmeHus. 1. OCHO8HOU opeaH pacmeHus,
cocmosiwul us cmebrisi ¢ pacronoXeHHbIMU Ha HeM IucCmbsIMU U riodkamu. 12. MNepughepuyeckuli omoern 3pumesibHo20 aHau3amopa,
codepxkawuti pomopeuenmopHsie Knemku. 13. [pouecc uMMyHHOU 3auyumal op2aHu3ma om UHOPOOHbIX mesl, U3y4YeHHbIt .. MedyHukosbim.
4. NMumaHue xueomHbix pacmumernbHoU nuwiel. 15 O0Ha u3 Kocmo4vek, Haxo0sWUXCs1 8 CPeOHEM yxe Yerloeeka.
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3 14
10 5 1
9 4 2 6 15
13
12
718
11
16
17

Mo ropmsoHTanu:
4. agantauus

5. raHrmum

7. anbbUHN3M

11. nepnamyTp
12. ctomaronor
16. agresus

17. ractput

Mo BepTukanu:
1. rmnogous

2. aHemoxopus
3. nMnasa

5. Monbmxun

6. UNTOKNHES
8. IlnHHen
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9. buoTa

10. cTebenb

11. noGer

12. ceTyaTtka
13. dparoymTo3
14. uTtodharus
15. mornoTo4ek

KommeHTapuii:
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NcTopua otBeToB

War Bpewms DencrtBue

|—

10/02/23, Havano

11:05
2 10/02/23, CoxpaHeHo: o ropmsoHTanu: 4. agantaums 5. raHrmnum 7. anbbuHnam 11. nepnamyTp 12.
14:03 ctomatonor 16. agreaus 17. ractput o BepTukanu: 1. rmnocums 2. aHemoxopus 3. nunasa 5.
lonbaxun 6. uMToKkMHES 8. JInHHen 9. 6uota 10. ctebenb 11. nober 12. ceTyatka 13. dparounTos
14. dutodparus 15. MmonoToyek
3 10/02/23, MonbiTka 3aBepLleHa
14:04
4 14/02/23, OueHeHo Bpy4Hyto Ha 10 co crneayowWmMM KOMMEHTapuem:
20:27

OPEALIOAYWWA AKT. SONEMEHT
2022 - MeauuuHa 10-11 knaccbl (huHan)
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