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3amanue Ne 1

Bupycel — HeklieTouHble (POpPMBI KM3HH, CIIOCOOHBIC NMPOHUKATH B JKUBYIO KJISTKY H
pa3MHOXKATbCSA TOJNBKO BHYTpH ¢¢. Hayka, wu3ydaromass BHPYCHI, Ha3bIBaCTCs
BHPYCOJIOTHS, a Bpad - Bupycojor. Onucano okojao 500 ¢popm BUPYCOB, 3apaxkaroIIux
TEIUIOKPOBHBIX ITO3BOHOYHBIX JKMBOTHBIX, B TOM YHCJIC YCIOBEKA.

1.Paccmotpute Ha pucynke Bupycbl SARS-CoV-2 u BUY, ykaxute ux 0coOEHHOCTH
cTpoeHus. BoiOepute Bce BEpHbIE YTBEPKICHUSI.

FMUWKONPOTeUuHbI

mem6paHHbIi 6enok (M) ‘Q’ cynepkancug

- ‘ PHK
¥ - - o
“ HYKNEOKancuaHbii g ; Kancun
= —6enok (N) 0 :
" (+)ssPHK W o @% / obpartHas
-8 TpaHckpunTasa

6enok obonoukm (E) remarralTMHuH-3cTepasa (HE)

1. Bupycsl cogepxaT Bceria OAMH TUIM HYKJIEMHOBOM KuciaoThl, nbo JJHK, m1bo
PHK (kak oJHOIIETIOYEYHOM, TaK W ABYIECMOYEUHOU, KaK JIMHEHHOH, TaKk U
KOJIBLICBOM CTPYKTYPHI).

2. 3amutHasg 0enKoBas 000JI0UKA — KAIICHU/I.

3. V COXHBIX BUPYCOB UMEETCS TOMOJHUTEIbHAS JTUIIOMPOTEUAHAS 000JI0UKA -
CyIlepKaricus,.

4. TlomunocThio chopmupoBaHHas WHGEKIIMOHHAS YacTUIa BHYTPU KIETKU
X035IMHA HA3bIBAETCS BUPUOHOM (HYKIJICOIIPOTEHUTHBIN KOMILIEKC).

5. OOGosiouka BUpyCa TMOCTPOCHA U3 PA3HBIX CYOBEAMHHI] — KallCOMEPOB,
KOTOpbIE 00Pa3yIoT CTPYKTYPBI C BEICOKOM CTEMEHbI0 CHMMETPHUH, CTTOCOOHBIE
KPUCTAJUIU3UPOBATHCA.

6. 'enom xKopoHaBupyca cocTouT u3 onnouenoueyHoit JIHK Gonbiroro pasmepa
(oxos10 30 000 HYKICOTHIOB).

7. Y peTpoBHpYyCOB UMeeTcsi PEepMEHT - 0OpaTHAasi TpAaHCKPUIITA3a JJIsl 00paTHOM
TpaHCcKpunuuu 1 npoayunpoBanus konui JHK, koTopbsle naTerpupyrorcs B
I€HOM KJIETOK XO35MHa.

8. Ha mnomepxHoct BUpyca uUMEWOTCA S — O€JIKH Uil CBSI3bIBAHUS C
COOTBETCTBYIOIIMMH MEMOPAHHBIMU PELIENTOPAMU KIIETKH.

9. S-6enok sABISETCS OCHOBHBIM MHAYKTOPOM HEUTPANU3YIOIUX aHTUTET —
3alUTHBIX AHTUTEN, KOTOPbIE BbIPA0ATHIBAIOTCS HMMYHHON CUCTEMOMN
YeJIOBEKa.

10.Bupyc B1Y conepxut ase konuu ogaHouenodyeynoro JJHK-renoma u
HECKOJIbKO (DEpMEHTOB.

Omeem: 1, 2,3,7,8, 9

2.bakrepuodaru (daru) - rpynmna BUPYCOB, MOpakaromux OakTepuu. ITO HauboJjiee
SBOJIIOIIMOHHO APEBHSS TpyIia BUPYCOB, MIMPOKO pacnpocTpaH€HHas B Omocdepe. B
MeauiHe OakTepuodaru MCIOJB3YIOT MPU aHTHOAKTEPUATHLHOW TEpamuu, CaMOCTOSTEIBHO
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WIM KaK JIOTIOJIHEHHE K MNpuéMy aHTHOMOTHKOB. PAacCMOTpHUTE PHUCYHOK M YKaXHTE
MMPAaBUJIBbHYIO IIOCJICAOBATCIbHOCTD CTaI[I/II‘/JI JJIA JIMTHYCCKOI'O MUKJIa (bar a.
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Hykneoug

1) 3apaxenue OaKTepUaTbHON KJIETKHA BUPYCOM

2) CuHre3 0enkoB Karcuaa, coopka BAPHOHOB

3) T'ubenb (MU3KC) KIETKU U BBIXOJ HOBOOOPA30BaHHBIX BUPUOHOB

4) bakrepuodar BCTparBaeT CBO FT€HOM B T€HOM OaKTEpUU U yJIBAUBAETCS IIPH
KaXKIOM JICICHUHU KIJICTKU

5) JIuzorenHast OaKTepHs AEIUTCS

6) IIpodar MoXeT BBIAENATHCSA U3 OaKTEPUATILHON XpOMOCOMBI, HAaUUHas
JUTUYECKUN [TUKIT

Omeem: 1, 2, 3

OnuaeMun U3aBHa YrpoXKajlid 4eJI0BEUYECTBY, U TOIbKO B XX BeKe OblIM pa3pabOTaHbI
s dexTuBHbBIE cpeacTBa 00phObI ¢ MHGeKIusIMU. K yuciay 3Tux cpeacTB MpuUHAIeKAT
U cucTeMbl TudPpepeHralbHbIX YPaBHEHU — MaTeMaTHKa MOMOTaeT MOJEIUPOBAaTh
pacnpocTpaHEeHUe dMUIEMUN U MOHATh, KaK CIeAyeT ¢ HUMHU 0opoThes. HekoTopele u3
MaTE€MaTUYECKUX MOJENEH, MyCTh C U3MEHEHUSAMH, YTOUHEHHUSIMU U YCIOXHEHUSIMH,
IIPUMEHUMBI cefiyac — B TOM uucie U K cutyanuu c nanaemueit COVID-19. Camas
npocrtas Mozesb — SIR Mozens pa3BuTus anuaemMuil. Paccuntars MHAEKC penpoayKIH,
KOTOPBIN ONpeeserT A Cayyasi, KorAa BCsl MOMyJIAUs BOCIPUUMYKMBA K UHPEKLIUU U
ONpeAenuTh, HWHGEKUHUs NPOAODKUT  PaCIpOCTPAHATHCS B MOMYJALWU, WIH
npekpatutcs. CpemHee BpemMsi MEXAY KOHTaKTaMH  WHQUIIMPOBAHHOTO  C
BOCIIPUMMYMBBIMU — TPOE CYTOK, CpelHee Bpemsi 00je3HU (Korna MHGUUIHUPOBAHHBIN
MOXET 3apakaTh BOCIIPUUMYMBBIX) — MATh CYTOK. OTBET HaiiTe ¢ TOYHOCTHIO 10 OJTHOM
JECATON.

Omeem: 1,7; snudemus npoOoa#cum pacnpoCcmpansimvpcs 6 NONYIsyuu

4. Poccuiickue ydenbie U3 ['ocyJapCTBEHHOTO HAy4YHOTO [IEHTPa BUPYCOJOTHH U
ouorexHonornu «BekTop» crenanu nepsble CHUMKU HOBOro Bupyca SARS-CoV-2
METOJOM HEraTUBHOTO KOHTPACTUPOBAHUS HA IPOCBEYMBAIOIIEM AJIEKTPOHHOM
mukpockone. Pazmep vactun cocrapigeT 100—120 HM 1 BO3MOKHOCTh TOJTYYHUTh UX
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M300pakeHHE MOSBUIIACH OJ1aro1aps TaKoW XapaKTePUCTHKE KaK pa3penaromniasi
CIIOCOOHOCTH MHKPOCKOTIA.

Why

£ W~ |
®doro: IIpecc-cimyx6a Pocriorpednamzopa / TACC

A 4TO Ha3bIBAETCS MPEAEIOM PA3PELICHUSI ONTUYECKOW CUCTEMBI?

1. crnocoOHOCTH ONTHUECKOM CUCTEMBI JaBaTh YETKOE pa3/ieIbHOE N300pakeHue
IBYX OJM3KO PacoOI0KEHHBIX TOUYEK

HAaUMEHBIIIEE PACCTOSTHUE MEXKIY ABYMs TOUKaMH MpeaMeTa, HabI01aeMbIMU
pa3aeNIbHO Yepe3 ONTUYECKYIO CHCTEMY

PACCTOSIHUE HAMIYYILEro 3peHus (25 cm)

OTHOILIEHHE pa3Mepa N300pakeHMsl K pa3Mepy IpeaMera

BEJIMYMHA 0OOpaTHas BETMUYHMHE pa3pellarouieil criocOOHOCTH MUKPOCKOTIA
HAauMEHBIIIEE PACCTOSTHUE MEKIY ABYMs TOUKaMH MpeaMeTa, HabI01aeMbIMU
pa3JesIbHO HEBOOPY KEHHBIM IJ1a30M

N

SN bW

Omeem: 2

5 Hocurensmu BUY sBnstotcs okosno 0,6% xurteneid 3emau no ouenkam BO3. Jlns
HopMasm3anuu BUY-non0XUTENBHBIX MAIMEHTOB MPOBOAUTCS AHTUPETPOBUPYCHAS
Tepanus, BKJIAIOMAs IPUEM JIBYX U 0ojiee MPOTHUBOBUPYCHBIX MpemnapaToB. OTHUM U3
KOMITIOHEHTOB JICYCHHS] MOXET OBIThb 3(aBUPEH3 — HEHYKJICO3HIHBI HHTHOUTOP
oOpaTHOM TpaHcKkpunTa3bl. M3yuuTe pe3ynbTaThl JOKHMHIa B AKTUBHBIA CalT

OHMOJIOTHYECKIO MUIIIEHU U BRIOUPHUTE BEPHBIC YTBEPIKICHHUS

m

H.C o)
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\CH— cw \f
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(kcal/mol)

-8.1

1. TlosyyeHHbIN MEKMOJEKYJIAPHBIA KOMIUIEKC SIBJISIETCS TEPMOAUHAMUYECKU
YCTONYUBBIM

2. B nu-nu-cTedkuHT (3es1eHasi MyHKTUPHbBIC JTUHUN) C JTUTaHAOM BCTyIaeT
AMHHOKHCJIOTA TUPO3UH

3. B cocraBe reteponurKiIa CoAEepKUTCA MMPUIUHOBBIN aTOM a30Ta
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4. AcHMMETPHUYECKHI aTOM yTiiepoja B JUTaHE UMEET S-KOH(UTYpaIHIO
5. XJI0p ABIIAETCS JNEKTPOHOLOHOPHBIM 3aMECTUTEIEM

Omeem: 1,4

6. B 2002 romy rpynma ucclienoBareiied moja pykoBoacTBoM OpHcta Kenanepa
omyOnukoBaia B kypHaie FElectrophoresis crarbio, ONKMCHIBAIOIIYIO MpOLECC
JeHaTypanuu Oefika Karcuaa pUHOBHPYCAa W BIUSHUE PA3IMYHBIX MPOTUBOBUPYCHBIX
MpenaparoB Ha 3TOT Mpoiiecc. CoriacHo ux pe3yJibraraM, JaHHBIN XMMUYECKUH MTPo1Iecc
OTHOCHUTCS K PEaKIIUsIM NIEPBOTO MOpsiika. B mpucyTCTBUM OJJTHOTO M3 TPOTUBOBUPYCHBIX
IpenapaToB KOHCTaHTa CKOPOCTH peakluHu cocTaBwia 68,0 MUH', B TO BpeMs Kak B
OTCYTCTBMM JIeY€HMsl 5Ta BenuuMHa paBHsiack 1,9 mma!. Bo ckombko pa3s
YBEIUYMBAETCSl BpeMs IMOJYNPEBpAIEHUSI B OTCYTCTBUHU JIEKAPCTBEHHOTO Mpernapara
(pe3yabTaT OKPYTJIMTE A0 HEIbIX)?

OTtBet okpyrauTe 10 1Henbix (npumep: BBeaute «10» ecnu oteer 9,78).

Omeem: 36




3amanue No2

MouenonoBas cucTeMa pa3BUBaEeTCs U3 Me30/1epMbl. B

xoJie puiIorenesa u YMOpUOreHe3a ee CTPYKTYPhI MTPOXOAT HECKOJIBKO CTaIui
pa3BuTHs: IpoHe(DpOoC — TpeanovKa; Me3oHeppoc — nmepBUIHAS, TYJTOBHUIIIHAS TIOYKA;
MeTane(poc — TazoBas movka. CTpyKTypHO-GYyHKIIMOHATHHOW €TUHUTICH TOYKU
SBJISIETCS] HE(POH.

1. Ha pucynke npeactaBieHbl HepOHBI pa3HbIX SMOPHOHAIIBHBIX MTOKOJIEHUU
nouek. [Ipoananu3upyiite X ¥ BRIOEPUTE MPABUIIbHBIC YTBEPKIACHUS

1. Ctpyktypa Ha puc A siBJIsIeTCA CTPYKTYpPHO-(QYHKIHOHATBHOW eIMHULIEN
MPEANOYKU

2. Puc b -He(dpoH He nMeeT BOPOHKY M TEPSIET CBA3b ¢ 1enoMoM. KaHanen
He(poHa nuddepeHnrpyeTcs Ha NPOKCUMAJIbHBINA U IUCTAIbHBIN YYaCTKH

3. Crpykrypa B siBisieTcs cTpyKTypHO-(QyHKIMOHAIBHOW eIMHULIEN TpoHEePpoca,
KOTOpasi PyHKIMOHUPYET Y B3POCIBIX PbIO M aMmpuOuit

4. B TynOBUIIHBIX CETMEHTaxX Tesia (GOPMUPYIOTCSI BTOPUUHBIE ITOUKH, COAEpIKALLINE
710 HECKOJIBKUX COTEH 3TUX CTPYKTYp (puc.b)

5. Hexotopsie He(ppOHBI BTOPUYHOM MTOYKH COXPAHSIOT CBSI3b C IIEJIOMOM 4Yepe3
BOPOHKY, Ipyrue —yTpauuBaror €€ —puc b u B

6. Y HOBOPOXKIACHHOTO peOeHKa ATUX CTPYKTYp (puc I') B moUKe HACUUTHIBACTCS
0KO0JIO 1MITH

7. Puc I - 3a cyTku B Karicynax 3Tux HeppoHOB GuibTpyercs okosio 150 11 rma3Mbl
KPOBH

8. B BbIIEIMTENbHBIX KaHATIbIAX 3TUX HeppoHOB (puc. I') ocymiecTBisercs
o0paTHOe BcachlBaHUE B KPOBb BOJIbI, TTIIOKO3bI U IPYTUX BEIIECTB, B CBSI3H C
YeM KOHIIEHTpalus NPOAYKTOB JUCCUMHWIISIIIUU B MOY€e NTOBbIaeTcsa. OIHaKo
BOJIbI C MOYOM TEPSIETCSI MHOTO, IO3TOMY KMBOTHBIE, 00JIaJal01Ie TaKOU
MOYKOM, MOTYT OOUTAaTh TOJIBLKO B BOJHOM WUJIM BIAXKHOU cpeie.

9. IlyTh mpOIYKTOB AMCCUMIISIIINY i HeppoHa (puc. A): U3 COCYTUCTHIX
Kny60qI<OB ->B II€JIOM~> B HG(I)pOCTOM%B BBIJECIUTEIILHBIN KaHAIEI[> B
MOYETOYHUK

10. ¥ nedpona (puc. I')- BermenuTenpHbIN KaHaE TudepeHmpyeTcss Ha OTAEbI
-IIPOKCUMAJIbHBIN, TUCTAJIbHBIA U NETI0 [ 'enne. B karcylie npoucxoaut
buabTpanys, B KaHaJIbI[aX — 00paTHOE BCAChIBAHUE HY)KHBIX OpPTaHU3MY
BEILIECTB B KPOBb.

11.IIpsamast cBsI3b MEXy KDOBEHOCHOM U BBIACIUTEIbHBIMU CHCTEMaMHU
xapakTepHbl 1ig Hepponos b, B, I’



https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B7%D0%BE%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%B0

Omeem: 1,6,9,10, 11

2.B nmporiecce smOproreHe3a y aHaMHUU M aMHHOT TOCJIEI0BATENIBHO
3aKJIa/IBIBAIOTCS] COOTBETCTBEHHO J[BE U TPU IreHepaluu noyek. Paccmorpure cxemy,
BbIOEPUTE BCE MTPABUJIbHBIE YTBEPKICHUS

W

8.
9.

. Y HM3IINX ITI03BOHOYHBIX B 3M6pI/IOF€HC3e IIOCJICAOBATCIIBHO 3aKJIaAbIBAIOTC s A,

b,B
Crpykrypa b - pyHKIMOHHpYET Kak MOYeOOpa3yIoLuii OpraH y B3pOCibIX PbIO U
ampuouit

. Y uenoBeka CTpykTypa A ¢popmupyercs Ha 3-eil Hejesie sMOpuoreHesa,

cymiectByeT 40 4acoB U He PYHKIIMOHUPYET B KAUECTBE MOUYEOOPA3YIOIIETO
opraHa

Crpyktypsl A, b u B o0pasyroTcs U3 3HTOAepMBbI

A, b u B ctpykTypbl 00pa3ytorcs U3 HOXKEK COMUTOB

Crpykrypa I' - BoibsdoB npoTok nmpeobpaszyercsi B CeMsIpOBOL y CaMLIOB
MPEICTABUTENIEN KIIACCOB PENTHINH, IITUL] U MIEKOTTUTAOLINUX

Crpykrypa I -MronnepoB kaHai, KOTOPBI y aHAMHUU TIPeoOpa3yeTcs B
SAMLEBOJ

Crpykrypa ' y caMOK U caMIIOB BCEX aMHUOT PEyLUPYETCS

MeTtanedpoc GyHKITMOHUPYET KaK OPTaH BBIJCICHUS Y aHAMHHH

10. TlocnmenoBarenbHas 3aknanka cTpykryp A, b u B — saBnsercs npumepom

TOMOTOIHOM CYOCTUTYLUU

11. 3amena cTpykrypsl b cTtpykTrypoii B — sBiisieTcss mpuMepoM reTepoTOIHON

cyOcTuTyuu

Omeem: 2, 3, 5, 6, 11

3. Ilouku, ouuIiasi KpOBb, BHIBOAST W3 OPraHMW3Ma, B TOM YKCIE, U JICKAPCTBEHHBIC
Ipenaparbl, YTO MOXHO OmucaTh (hapMaKOKMHETHYECKoW Mojaenblo. [Ipu BBenmeHuu
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JIEKapCTBa HEOOXOIUMO JOCTUYL ONTUMATBHOU O3B! JUIsl JICUCHUS TAHHOW MaTOJIOTHH.
OTO0 Hamo cAenath OBICTPO W yAepkKaTh ONTHUMAIbHOE KOJIMYECTBO JIEKapCTBa B
OpraHu3Me JO0JI0 — CTOJBKO BPEMEHH, CKOJIbKO HY>KHO. YCTaHOBUTE COOTBETCTBHE
Mexay neasMu (qoctuub ontuManbHOM 10361 BBICTPO, YJIEPXKATD ontuManbsHyo
703y) ¥ MeToIaMu (MHBEKITHS, HH(Y3HUsI, COBMECTHOE BBEICHHUE).

1. moctnub ontuManbHo 10361 BBICTPO

2. YAEPXATD ontumanbHyr0 103y

A. MHBEKIINS

b. uady3us

B. coBMecTHOE BBe/IeHNE

Yepes kakoe BpeMs (OTBET AalTe ¢ TOUHOCTHIO IO OJHOM JIECATOM Yaca) mocie
UHBEKIUU B KpoBU ocTaHeTcsi 10% mnepBoHaYaIbHON MacChl JIEKAPCTBEHHOTO
mpenapara, eciav KoHcTaHTa BeiBeaeHus k = 0,3 1/g9ac?

Omeem: 1A, 2B, 12B. Yepes 7,7 uaca

4. GunpTpanus ABISETCA MEXaHU3MOM TPAHCIIOPTA PacTBOpA MO JACHCTBUEM 1.
ANEKTPOXUMHUYECKOTO I'PaIUEHTa

2. 3JIEKTPUYECKOTO TPaUEHTa

3.0CMOTHYECKOTO TPaJUEHTa

4 .KOHIIEHTPALIMOHHOTO I'PaIuEHTa

5.TUAPOCTATUYECKOrO IPaueHTa

Omeem: 5

5. B ki1ry00ukoBOM yiabTpauiIbTpaTe MOUYEK — MEPBUUYHON MOUYE — MIPOHUCXOIUT
perynsiuus HoHHOro ooMeHa. I1ockoibKy MoIrMaHMOHHbBIE O€IKHU TIa3Mbl HE
IIPOHUKAIOT Yepe3 KIyOOUKOBYIO0 MEMOpaHy, sl COXpaHEHHsS] MEMOPaHHOTO
paBHOBecHs (PaBEHCTBA KOHLIEHTPALMI IPOTHUBOIIOJIOAKHO 3apsKEHHBIX

1 GyHIUPYIOMKUX HOHOB 1O 00€ CTOPOHBI MEMOpaHBI) B IEPBUYHOI MOYe
konueHtpanus annonos (Cl, HCOs") Bbiliie, a KoHIIeHTpanuio katnoHoB (Na',
K") Hioke, 4eM B 11a3mMe KpOBH.

Paccuumanme xonyenmpayuto uornoe Na* (6 mmonv/n) 6 yrempagunompame
nouex, UCNONb3Ys MeMOpanHoe pasHosecue JJonHana:

csx(Na™)
cin(Na*) + 2c.,(Na™*)
20e x(Na") — konyenmpayusi uoHos, npouweowux yepez memopary. Llpunsme,
YUMo UCXOOHbIEe KOHYSHMPAayuu no 0be cmoponbl MeMOpansl 00UHAKO8bL: Ci(Na')
= Cex(Na') = 155 mmonv/n. B kauecmee omeema enuuiume noJiy4ueuleecst
3HaueHue, OKpyaaume 00 Yenoeo Yucid.

x(Na'*) =

Omeem: 103

6. Opranm3M 4YeIOBEKa MOJDKEH BBIACHATh B CyTKH OKojo 7200 mOcMoJib
KOHEYHBIX MPOIYKTOB oOMeHa. Ecnu Obl MoOya Oblla M30TOHMYHA IJIa3Me, Ha
pPacTBOpPEHUE ATUX BEUIECTB MOTPeOOBaIOCh ObI O0see 4 11 Boabl. OgHaKO Auype3 B
HOpME COCTaBJiieT He Oosee 2 JI/CYyTKM, 4YTO JOCTHTAeTCs MEXaHM3MaMH
KOHIIGHTpUpOBaHKWs Moud. [IpM WX HapymieHWH, HampuMmep, MPU HecaxapHOM
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nuabeTe, MOXET BbIAEIATbCS Oomee 20 1 Moum B CyTKW. IS OIEHKH
KOHIICHTPUPYIOIIECH CIOCOOHOCTH TMOYEK OMNPEACISIIOT OCMOJIIPHOCTh MOYH,
kotopasi B HopMme coctaBisieT 600 — 1200 MOcmors/m.

Brraucnure ocMomsipHOCTh (B MOCMOITB/)T) 00pasia MOYH, €CJId €€ OCMOTHYECKOE
napnenue npu 310 K coctabmser 154,6 klla. B kauecTBe oTBeTa BIUIIKUTE

MOy YMBITIEECS] 3HAUYEHUE, OKPYTJIATE JI0 [IEJIOTO YHCIIA.

Omeem: 60




3aganmne Ne3

B xome sBomonuu Kaxaas HOBas CTIPYKTypa oOpasyeTcss W3 CTapol IyTeM
HOCJIEeI0BATEIbHOCTH PUCIIOCOOUTENBHBIX N3MEHEHHUH. B mporiecce oHTOreHe3a sTarnbl
pa3BUTHSA  OpraHM3Ma TakXke TMOBTOPSIOT MmyTh  (QuioreHeza. (OcTaHOBKa
WH/IMBHUIYAJIBHOTO PAa3BUTHS HA MPOMEKYTOYHOM HTAIre MOKET IPUBECTHU K TIOSBIICHUIO
NPU3HAKOB JANEKUX MPEIKOB U (OPMUPOBAHUIO OHTOPHIOTEHETHYECKUX MOPOKOB. C
9TOW TOYKM 3peHUsi OO0JIe3Hb 4YEJIOBEKa MOYKHO paccMarpuBaTh Kak IIar Io
SBOJIIOLIMOHHOMW JIECTHHULIE BHU3.

1. BcmomHuUTE ATansl U 1e(eKThl pa3BUTHS HEPBHOW CUCTEMBI TO3BOHOYHBIX.
BriOepute Bce BepHbIE YTBEPIKICHUS.

1. V genoBeka HepBHas CUCTEMA 3aKJIabIBAETCS B BUJE TPYOKH HA CIIMHHOMN
CTOpPOHE TeJla

2. 3aKJIaJpIBAacTCs HEPBHAS CUCTEMA ITyTEM BIISTYMBAHUS ME30ACpMbI Ha 14 neHb

AMOPUOHAIILHOTO Pa3BUTHUS

['0J10BHOYM MO3T BCEX IIO3BOHOYHBIX UMEET IATH OTACIIOB

4. Ilocne pa3BUATHS TPEX MO3TOBBIX ITy3bIPEN U3 CPETHETO MO3TOBOTO ITY3BIPS

oOpazyeTcsi IPOMEXKYTOUYHBIN U CPETHUI MO3T
AmndHIie(danvs BO3HUKAET U3-3a HECMBIKAHUS TIEPEAHETr0 HeMpomopa

6. OcTaHOBKa pa3BUTHS TOJOBHOTO MO3Ta Ha CTAJIMH TPEX MO3TOBBIX ITy3bIpeh
MIPUBOJINUT K BOSHUKHOBEHHIO aTEIHIIC(aTHH

7. Cnuna ouduna hGopmupyercs y mioja u3-3a a1edexra 3aKkphITUs 3aHETO
HeWporopa

8. Paxucxu3 — matosjorus, KOTopast BOSHUKAET MPU HECMBIKAHUU CPEIHEH
YaCTUHEPBHOU TPYOKH

9. HepsHnas TpyOKa y npeacTaBUTENEH THUIIA XOPJOBBIX 3aKJIaJIbIBACTCS MO XOPI0M

W

b

Omeem: 135678

2. Heiipynsuus y yenoBeKa HAUMHAETCS B KOHIIE 3-1 HEJICIU U 3aBEPIIACTCS K KOHITY 4-
1 Hegenn. PaccMoTpuTe 3JIEKTPOHOTPAMMBI, OMUILIKUTE MOCIEA0BATEIbHOCTD
MIPOIIECCOB HEUPYJIIAIUN B IMOPHOTECHE3E.

’
.S, s iU

oOpa3oBaHre HEPBHOM IJIACTUHKH U3 DKTOACPMBI
CMBbIKaHUE HEPBHBIX BAJTMKOB B CPEIHEH YacTH HEPBHOM TPyOKHU
CMBIKaHHE 33JTHETO HeWpoIopa

CMBIKaHHE MEPETHETO HEWpoIopa

00pa3oBaHKe HEPBHOIO JKeI00Ka M BaJIMKOB

N W=
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Omeem: 1,5,2,4,3

3.

Ponb HyKJIE€MHOBBIX KUCJIOT B OHTOT€HE3€, MPOLECCEe WHIMBHUIYAIbHOTO PA3BUTHSA
OpraHu3Ma OT OIUIOJIOTBOPEHHOM SIMUEKIETKH IO 3pPEJIOr0 COCTOSHUSA, SBISETCA
(dyHIaMEHTAIbHOM, IMOCKOJBKY OHH pEaIn3yl0T Te€HETHUYECKYI0 HWH(OpMAIHUIO,
HEOOXOIUMYIO JUIsl MOCTPOEHUS, pocTa U GyHKIMOHUPOBaHUs opranu3zMa. OyHKiuu
HYKJIEMHOBBIX KUCIOT JETEPMUHUPOBAHBI UX CTPOCHHUEM.

BriGepute BepHbIE YTBEp)KIEHUS Il MPUBEIECHHON CTPYKTYphl (dparMeHTa
MOJIMHYKJICOTHIHOMN ETH:

1. CooTBeTcTBYyEeT MOCIEI0BATEIBHOCTH
I'HA,
2. Ipencrasuser coboit pparment PHK,

0 H 3. Conepxur B-N-TIUKO3UIHBIC CBSI3U

MEXy OCTaTKaMH HYKJIEHHOBBIX OCHOBAaHUH U
IIEHTO3,
4.  Twun cBs3u Mexay octaTkamu (pochopHoit
KHCJIOTHI U [IEHTO3 — aHTUJPUJIHAS,
”“_‘.I’_“L 2 0 : 5.  TIupuMHIMHOBOE OCHOBAHHUE
0 g IPEICTaBICHO B JIAKTUMHOM Qopme,
6. OcraTok NEeHTO3bl IPEJCTABIEH B BUJE
0 bypaHO3HOTO IMKJIA.
“”_L_ OCH 7. Ilpu oOpa3oBaHuU BOMHON criupaiu
| = IIypPUHOBBIE OCHOBAHHUS IIPUBEIEHHOTO
b (parmenTa 06pasyioT B cyMMe 6 BOJJOPOTHBIX
, CBA3EH C KOMIUIEMEHTapHBIMU UM

OCHOBAaHUSIMU
8. N-I'muko3upmHble CBS3M JOCTATOYHO
YCTOMYMBBI B LIEJIOYHON U HEUTPAIIBHOU Cpefiax, MOITOMY ISl UX PACIIEIICHUS

HCIIOJIB3YCTCA KHUCJIOTHBIN TuApOJInS.

Omeem: 1, 3, 6, 8

4. XUMHYCCKHE TOKCHKAHTBI, HAPYIIAOIHNC OHTOI'CHC3, HA3BIBAIOTCA TCPATOICHAMM.

OTH BEIIECTBA MOTYT BBI3bIBATh BPOXKACHHBIE TOPOKU U OTKJIOHEHHUSI B Pa3BUTHH,
0COOEHHO B KPUTUYECKHE MEPUObl IMOPHOHAIBHOTO U (peTaibHOTO pa3Buthsi. K
M3BECTHBIM TEPATOr€HaM OTHOCUTCS TanuaoMuag — CEAaTUBHOE CHOTBOPHOE
JIEKApCTBEHHOE CPEJCTBO, IMOJYUYMBIIEE IIUPOKYI0 H3BECTHOCTh U3-32 CBOEH
TEpaTOreHHOCTH. (R)-3HaHTHOMEp 00JIaIaeT KeJaeMbIM CeTaTUBHBIM 3P (HEKTOM, B
TO BpeMs Kak (S)-aHaHTHOMEp 00JagaeT 3MOPHUOTOKCHYECKUM M TEPaTOreHHBIM
JIEUCTBUEM.

Kakyto xkonpurypauuto, R- wiu S-, ©IMEeT aCHMMETPUYECKUN aTOM yIJiepoja B

NPEJCTaBICHHON HIDKE CTPYKType u3omepa Tammpomupa? (8 xauecmee omeema
snuwume oykey R uu S)
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NI @)
NH

o) 0
Tanumomung
Omeem: R

5. CKOpOCTh pacnpoCTpaHEHHsS] BO30YKJICHUsS 110 HEPBHBIM W MBIIICUYHBIM BOJIOKHAM
TEM BBIIIE, YeM OOJIbIIIE PACCTOSIHUE OT MECTa BO3HUKHOBEHHUSI MPEIIIECTBYIOIIETO
ITJI, Ha KOTOPOM JOKaJIbHBIH TOK CIOCOOCH BO30YIWUTH IOCICAYIONIUN YydacTOK
BO30y Mol MeMOpaHbl. MIEHTHYHOE CBOMCTBO OTOOpa)kaeT ITOCTOSHHAS JIJIMHBI
BoJiokHA (A). OHa Bo3pacTaeT Mo Mepe MOHMKEHHUS CONPOTHUBICHHUS IIUTOILIA3MbI 1
YMEHBIIICHUS EMKOCTH KJIETOYHON MEMOpaHbI. IBOJIIOINS )KUBOTHOT'O MUpa IIPUBEIA
K HCIIOJIb30BAHUIO TAaKOI0 IIyTH TMIOBBIIICHUS CKOPOCTH IIepeaud HEepPBHBIX
MMITYJIbCOB KaK YMEHBIICHHUE EMKOCTH aKCOJIeMMbI. Tak MOSIBUIMCH HEPBHBIE
BOJIOKHA, TTOKPBIThIE MUEITMHOBOM 00010uK0i. OHM HA3bIBAIOTCS MSIKOTHBIMH, WM
MHEITMHOBBIMH.

CkopocTh pacpoOCTpaHEHUsI HEPBHOTO MMITYJIbCA Y MHEJIMHOBBIX BOJIOKOH BBILIE,
4yeM y 0€3MHENIMHOBBIX U MPONOpIMoHalibHA (d — quamMeTp BOJIOKHA):

1) d

2) Vd

3) d?

4) ue 3aBucur ot d

Omeem: 1

6. IlocrosiHHas OIMHBI HEMHEJIMHU3UPOBAHHOTO HEPBHOIO BOJIOKHA A COCTaBISET 55
MKM. Ha kakoMm pacctosiHuM X (MKM) OT MecTa BO30YKJACHUS MOTEHIMAJ BOJIOKHA
yMeHblIaeTcs B 3 paza? (6 kauecmee omeema enuwiume yugpy, oxpyeiume 00
oecsmulx)

Omeem: 60,4
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3amanue Ned

B mporecce oHTOreHe3a 3Tambl Pa3BUTHS OpraHW3Ma IOBTOPSIOT MYyTh (PUIOreHe3a.
OcTtaHOBKa MHIWBUIYAILHOTO PA3BUTHS HA MPOMEKYTOUYHOM 3TAIle MOXKET IIPUBECTH
K MOSIBJICHUIO MPU3HAKOB JaeKuX MIPEJIKOB u (hopMHUPOBAHHIO
OHTO(HIOTCHETHICCKHUX ITOPOKOB.

1. KakoBbl OCHOBHBIE HBOJIIOIIMOHHBIE ATAIbl (POPMUPOBAHUS KPOBEHOCHOM CHCTEMBI
y MO3BOHOYHBIX, U KaKUe KIIOUEBbIE U3MEHEHHUSI POU3O0IIIN B €€ CTPYKTYpe U
(YHKIMSIX HA pa3HbIX CTYNEHSX pa3BUTHUs. BbeiOepuTte BepHbIE CyXKIACHUS.

1. KpoBEHOCHAs CHCTeMa Y BCEX MTO3BOHOYHBIX HMEET MPUMEPHO OJMHAKOBOE
CTpOEHHUE, CYIIECTBEHHBIX M3MEHECHHI B MpoIiecce GUIoreHe3a He MPOUCXOUT

2.y pbIO KpOBEHOCHAsI CUCTEMA COCTOUT U3 OJHOKAMEPHOTO Cepra, Y Ha3eMHBIX
MMO3BOHOYHBIX CEPIIIE YEThIPEXKaMEPHOE

3. KpOBEHOCHAs CHCTEMa y TT0O3BOHOYHBIX Hadaja pa3BUBATHCS C IMOSBICHUS
MJIEKOTTUTAIONIUX, Y KOTOPBIX BIIEPBbIE BO3HUKIIM KJIETKH KPOBH JIJIsi
YIIYUIICHUS IUPKYIISIAN

4.  DBOJIIOIMUS KPOBEHOCHOW CHCTEMBI BKIIIOUAET MEPEXO OT ABYXKAMEPHOTO
cep/ia y pbid K TpexkaMepHoMy Y aM(prOuii ¥ YeThIpeXKaMepHOMY Y TITHI] U
MJIEKOTTUTAIOIIUX

5. mepexojl K YeThIPEXKaMEepHOMY CEpJIILy CBsI3aH C MOTPEOHOCTSIMU B KUCIOPOJIE
U TCTUTOPETYIISAIUU

6. cepale y BceX MO3BOHOYHBIX UMEET TPU KaMepbl M QYHKITMOHUPYET IO OTHOMY
¥ TOMY K€ MPUHIINAITY, B OTJIMYUE OT Cep/ra 0€CITO3BOHOYHBIX

7. Yy MIIEKOIUTAIOIINX CEPJIIIe COCTOUT U3 YEThIPEX KaMep, 4TO MO3BOJISICT
HauOomee 3¢ (HEeKTUBHO NepeKauruBaTh KPOBb

8.y pBIO cep/rie COCTOUT U3 OJAHOTO MPEACEPINS U OJHOTO KETYI0UKa, Y
amuOuil 1Ba peacepaAns U OJIMH JKEIIYJ0UEK
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9. cepale penTUiINil COCTOUT U3 YETHIPEX KaMep, YTO 0OECIeUnBAET OTHOE
paszJesieHne KpoBH, ylydinasi CHaOKeHHe TKaHEe KHCIOPOI0M
10. cTpoeHue cepana MIEKOMUTAIOMINX HE CUIIBHO OTJIMYAETCS OT CTPOCHUS

cep/ua penTUINi U He UMEET 0COOBIX (PU3MOTOTHUECKUX MTPEUMYIIIECTB
Omeemvi: 4, 5, 7, 8

2. Boibepute OHTOPUIOT€HETUIECKUE TTOPOKU PA3BUTHSI KPOBEHOCHON CHUCTEMBI

aHdHIIePaus
OTKPBITHIN boTaimmoB mpoTok
arupusi
paxucxus
["apTHEpoOBa KHCTa
OTKPBITBIA COHHBIN ITPOTOK
JEKCTPOKapaAus
AOpTAIIBHOE KOJIBLIO

9. xpunropxusm

10. maxurupus
Omeemui: 2, 6, 7, 8

i A e

3. Paxucxus sSBIS€TCS OJIHUM U3 OHTO(MUIIOTEHETUYECKUX MTOPOKOB pa3BUTHs. B
KauecTBe OOIIENPU3HAHHOTO (paKTOpa pUCKa BOSHUKHOBEHHUSI 3TON aHOMAJIUU
paccMatpuBaercs aeduuuT HoarueBoil KUciaoThl (BuTamMmuHa B9).

O. _OH
0
OH
N
HN N N o
s | H
N ~

H,N” N7 N

®donueBas KUCIOTa
BriOepute BepHbIC YTBEPIKIEHUSI, COOTBETCTBYIOIINUE CTPYKTYPE U XUMUYECKUM
CBOMCTBaM (DOJTMEBOM KUCIIOTHI.

1. B cocTaBe KOHJIEHCUPOBAHHOT'O TE€TEPOIMKINUECKOT0 (hparMeHTa COAEPHKUTCS
MMAPUINHOBOE KOJIBLIO.

['eTepouukinyeckuii pparMeHT yAOBIETBOPSAET KPUTEPUSIM apOMAaTHYHOCTH.
CriocoOHa cyIiecTBOBaTh B JIAKTUMHOM U JJAKTaMHOU (popmax.

3eJIEHBIM [IBETOM BBIJIEJIEH OCTATOK ACIIAPArMHOBOW KUCIJIOTHI.

BbeH30pHO0€E KOBIIO MPUHAUIEKUT OCTATKY 7-aMUHOOEH30MHON KHUCIOTHI.

He conepkut 1eHTpOB XUpPaJIbHOCTH.

Haunlosiee cuabHBIMU KUCIOTHBIMU EHTPAMH B MOJIEKYJIE (DOTMEBOM KUCIOTHI
ABJISIFOTCSL KAPOOKCUIIbHBIE TPYIIIIHI.

NownkewLWb
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Omeemwi: 2, 3, 5, 7

4 Tlo manabiM BecemupHoit opranu3aiyu 3apaBooxpaHeHus npuarnHaMu 6omee 20%
3200JIeBACMOCTH M HMHBAIMIHOCTH Yy JETCH SBISIOTCS BPOXIACHHBIC ITIOPOKH, Ha
Pa3BUTHE KOTOPHIX B 3HAYHUTEIIBHOM CTEIICHU BIIMSIOT SK30TCHHBIC (PaKTOPHI, B TOM
YUCJIe XUMHUYECKHE COCIWHCHUS, IPOSBISIIONINE TEPATOTCHHBIC CBOMCTBA. J[s
pa3pabOTKH TOJXOJIOB K HMX OOHApYKEHHUIO, BBIACICHUIO W 00€3BPEKUBAHUIO
MCCJICIOBATENb JOKCH YMETh IMMPOTHO3UPOBATh UX XUMHUYCCKHE CBOWCTBA.

JnokcuH («An Ceeszo» wim «Agent orange») OTHOCST K TPYyMNIe KyMYyISTHBHBIX
SI7I0B, C YCTAHOBJICHHBIM T€PATOT€HHBIM JICUCTBUEM.
BriGepute BepHBIC YTBEPIKICHUSI, COOTBETCTBYIOIINUE CTPYKTYPE U XUMUYECKUM
CBOMCTBAM JMOKCHHA.

Cl @ Cl

Cl O Cl

ATOMBI XJI0pa TIPOSBIISIOT 3JIEKTPOHOIOHOPHEIE CBOMCTBA.

Hernoaenennpie mapbl 2JIEKTPOHOB aTOMOB KHCJIOPO/1a HAXOIATCS B P, TT-

COTIPSKEHUMU.

3. JIBa OeH30/1bHBIX (hparMeHTa COSAUHEHBI TOCPEICTBOM MPOCTHIX IPUPHBIX
CBS3EH.

4. beH30JbHBIE PPArMEHTHI YIOBICTBOPSIOT BCEM KPUTEPHUSIM apOMAaTUYHOCTH.

JIMOKCHH JIETKO THAPOJIU3YETCS 1O CBA3SM MEXKy aTOMaMHU KHCIIOpoJa 1

OCH30JIbHBIMU (PparMeHTaMHU.

6. ATOMBI KMCIIOPOZA IIPOSIBIISIOT JJIEKTPOHOIOHOPHBIE CBOMCTBA.
Omsemuvi: 2,3,4,6

N —

()]

5 JIBWKEHHME KPOBU B KPOBEHOCHOM CUCTEME M3Yy4aeTCs TEMOAUHAMUKOM.

['emoiMHaMuKa — OAVH U3 Pa3AesioB TMAPOAMHAMUKU, KOTOPas pacCMaTPUBAET

BOITPOCHI ABMKEHUS KUIKOCTEM.

Kakyro KuHeTHYeCKy10 3HEpIrio MpuoOpeTaeT yaapHblii 00bEM KPOBU Ha BXOJIE B

a0pTy MCIBITYEMOTO, €CIIU CKOpOCTh kpoBu 0,45 m/c? I[TnotroCcTs KpoBu 1050 Kr/m>.

pVy L2
2

VY napubiit 006EM KpoBu cocTaBisieT 75 mi. (E, = ). OTBET OKPYTJIUTH JIO0 TPEX

3HAKOB TIOCJIE 3aITITON.

Omeemuwi: 0,008 [nc

6 JIBmxynien CHIIOW KpOBOTOKA SIBJISIETCSA

1. ynapHbiit 00bEM

Pa3HOCTbH IABJICHUMN

JIMHEWHAasi CKOPOCTb KPOBOTOKA
COCYIMCTOE COIPOTUBIICHUE

5. 00bEMHAsI CKOPOCTh KPOBOTOKA

Sl N

Omeemoi. 2
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3axanune Ne5

B 2013 roxy HobGeneBckyto npemuto 1mo GpU3H0I0TUNA U METUITUHE BPYUNITH
Jlxeitmcy Pormany, Parau [llekmany n Tomacy 3r010py—«3a OTKPBITHE CUCTEMBI
BE3UKYJISIPHOTO TPAHCIIOPTa—OCHOBHOM TPAHCIIOPTHOM CUCTEMBI B HAIIINX KJIETKAX.

BakyoussipHast cucteMa 3yKapuoTUYECKOM KIETKU—3Ta COBOKYITHOCTD
OJTHOMEMOpPaHHBIX OPTaHEIUT IUTOTUIA3MBI, JIsI KOTOPOU XapaKTEePHBI KOOTIEPATHBHOCTH
(GyHKIMOHUPOBAaHUS, B3aUMOCBSI3b U MOCJIEI0BATEILHOCTh 00pa30BaHus, TPAHCIIOPTA U

BBIJIEJICHUS OMOIOJIMMEPOB, TJIABHBIM 00Pa30M CHHTE3UPOBAHHBIX OCIIKOB.
Hapymenus Be3uKyIsIpHOTO TPAHCIIOPTA, YYUTHIBAs €TI0 POJIb B )KM3HHU KJICTKH,
MIPUBOMSAT K CEPhE3HBIM 00JIC3HAM KaK HEPBHOM, TaK U SHJOKPHHHON CHCTEM.

1. PaccmoTpute aneKTpoHOrpaMMBbl opraHeil. Beibepure npaBuiIbHBIE CYXIESHUS O
CTPYKType U QYHKIHSIX STUX OpraHesll.

e asarriR
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1. Puc. 2: ®yHKIMs JaHHOW OpTraHeIUIbl AETOKCUKAIIAS KCEHOOMOTHKOB
(4y>epOoJHBIX BEUIECTB), IEKAPCTB, FHJIOT€HHBIX U 3K30I'€HHBIX BEILIECTB
2. Puc. 5 —9Ta opranemia conepXuT PepMEHTHI: JIUIa3bl, TpoTeasbl, GochaTaszsl

3. Puc. 3 —sTa opraHeiia yHUUTOXaeT pa3pyIlIeHHbIE KJIETOUYHbIE U
HEKJIETOUHbIE CTPYKTYPBI

4. Puc 4 3Ta CTpyKTypa COCTOUT U3 TPYOOUEK, IIUCTEPH U CBSI3aHHBIX C HUMHU
y3bIpbKOB. B QyHKIIMM BXOAUT HAKOIUIEHHE, XUMUYECKash MO (UKALINS,
«ymnakoBKa» B MeMOpaHHbIE My3bIPHKU U COPTUPOBKA BEILIECTB, 00pa30BaHUE
JIN30COM

5. K BakyanspHOU cUCTEME OTHOCATCS BCE NIPEACTABICHHBIE HA AJIEKTPOHOTPaMMax

OpraHeJuIbl

6. BakyomnsapHas cucteMa 3yKapuOTUYECKOUM KIETKH BKIIFOYAET CTPYKTYPHI,
MIpE/ICTaBJICHHBIC HA AJIEKTpOHOTrpaMmax 2, 3,4, 5, 6

7. Puc 1 - nBymemOpaHHasi opraHesiia, CHHTE3Upytomias a3Hepruto. meer
cooctBennyto JJHK, PHK, pubocomsi, pepmentsl. K BakyossipHoit cucteme He
OTHOCHUTCS

8. Puc.6 - 3Tu opraHeisl NPUHUMAIOT y4acTHe B (POPMHUPOBAHUU BEPETEHA JCIICHUS

9. Puc. 6: hepMeHTHI — 3TOM CTPYKTYPHI - KaTajia3a U MePOKCHIa3a pa3pyiaroT
CBOOOJIHBIC paJuKaJibl U MEPEKHUCHh BOJIOPO/IA, PACIICTUISIIOT YKUPHBIE KUCIOTHI

10. Ha puc 1 — npexncraBieHbl NEPOKCUCOMBI, Ha puc 2-mepoxoatas IIIC, Ha puc 3-
rinankas JIIC , Ha puc 4-anmnapart [ osb1Ku, HA pUC S5 — TU30COMBI, HA PUC 6 —
MUTOXOHIPUMN

11. Puc. 5 opraneina BbIIOMHSIET (QYHKIMIO BHYTPUKIETOUHOTO PacCIIeTUICHUS
MaKpOMOJIEKYJI, BKJIFOUast MPOLIECChI ayTo(arun

Omeem: 1,2, 4, 6, 7,9, 11

2. YcraHoBuTE IMOCJIACAOBATCIIBHOCTD IMPOICCCOB, IMMPOUCXOJANINX IIPU IMOCTYIIIICHUA
B KJICTKY BOJbI C MOJICKYJIAMH ITOJUMEPOB HyTéM ITMHOLIKUTO3A.

. TIOJIMIMEPHBIC BEIISCTBA PACHICILISIOTCS IO ACHCTBHEM (PEPMEHTOB JIU30COM
2. Iy3BIPBKH C BOJOU M MOJIMMEPAMH OTIIOYKOBBIBAIOTCS OT KaHAIbIIA
3. MOHOMEpPHI NOCTYIIAIOT B LIMTOILJIA3MY
4. TMUHOIIUTO3HBIC MY3bIPHKH CIIUBAIOTCS C JTU30COMOM

5. mura3Marudeckas MeMOpaHa BIITYMBASTCS B KJICTKY B BHJIE TOHKOTO KaHAIbIa
Omeem: 5, 2, 4, 1, 3

3. 3Hadenue pH Be3MKys M HUTOIIIA3MbI IOJKHO MOAAEPKUBATHCS HA ONPEACITICHHOM
YPOBHE ISl aKTUBAIIMU WM MHAKTUBAIIUU (DEPMEHTOB M OCJIKOB, YUaCTBYIOIIUX B
TPaHCIIOPTHBIX Mpoleccax. B yactHocTH, B n3ocomax pH Oosee KucCbii, 4TO
HEO0OXOMMO JTsl aKTUBAIIMH THAPOTUTHICCKUX (PEPMEHTOB.

Bo ckosbKko pa3 paBHOBECHAsI KOHIIEHTpAIUsl MPOTOHOB B IIUTOIJIa3ME MEHBIIIE,
YeM B JIM30coMax, eciu 3HaueHus: pH B Hux cocrasisitor 7.2 u 4.5,
COOTBETCTBEHHO?
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(6 Kadecniee omeena snuwiume nojiydueuieecs snaienue, okpyziume 00 lxleflle)

Omeem: 501

4. MemOpaHbI BE3UKYJI COACPIKAT Pa3uIHbIe (hOCHOIUIUIBI i XOJIECTEPUH, KOTOPHIC
BIIUSIIOT Ha UX THOKOCTB, TTOJABMKHOCTD U CITOCOOHOCTH K CIUSHUIO C JPYTUMHU
MeMOpaHaMmH.

Hexotopsie munuapl, Takue kak GochaTuauiaceput U CHOUHTOUITHIBI, CITyKaT
CUTHAJIBHBIMU MOJICKYJIAMH JTsI B3aUMOJICHCTBUS ¢ OEIKaMU, OTBETCTBEHHBIMH 32
MPUKPETUICHHUE U TTIEPEMEIICHUE BE3HUKY L.

BriOepute BepHBIC YTBEPKIECHUS B OTHOIICHUH CTPYKTYP, IIPEACTABICHHBIX HUXKE:
—N*

0 A
\_\o—'F"—o-
b

1]
H,C—-0-C

1
O HC—O-P
0
NH;

COOH

Coenunenue I' OTHOCAT K JCLIUTHHAM,

Coenunenue B oTHOCAT K KomaMuHKeanuHaMm,

Coenunenue b oTHOCAT K cepuHkedamuHaMm,

Coenunenue A OTHOCAT K CQUHTOMUETUHAM,

Coenunenne b coiepXUT OCTaTOK IIepaMuia

Coenunenne B conepkUT ocTaTOK ceprHa

Coenunenust B u I' conepkaTt ocTaToK ®-9 BBICIICH KUPHON KUCTOTHI
Coenunenne b coiepkUT 0OCTaTOK -6 BBICIIEH KUPHOU KUCIOTHI
Coenunenusi A, b, B u I' cnocoOHBI THAPOIN30BaThCS KaK B KUCIIOHN, TaK U B

WA=
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LIEJIOYHOM Cpeiax.
Omeem: 1,4,6,7,8,9

5. MemMOpaHbI BE3UKYJ CoZIepKaT pasaudHbie (hochHoaumuapl U X0JIECTEPUH, KOTOPHIE
BIIUSIIOT Ha UX THOKOCTB, TTOJABMKHOCTD U CITOCOOHOCTH K CIUSHUIO C JPYTUMHU
MeMmOpanamu. [1pu 3KcrepUMEHTaILHOM aTePOCKIIEPO3e Y KPOJIUKOB
KOJIMYECTBEHHOE COOTHOIIEHNE MOJIEKYJI XoJiecTepruHa U PochOIUIUI0B MOXKET
cocTaBIATh 1:3, a cpe/iHss IIOIA/ b NOBEPXHOCTH BE3UKYJIBI cocTaBusgeT 140 mxm>.

IIpeanonaras, 4To oHa MOJIEKYJa X0JleCTepUHA 3aHUMaeT momans 0,35 am?,
ONpeeNUTe KOJNYECTBO MOJIEKYJI XOJIECTEPUHA B MEMOpaHe OJJHOM BE3HKYJIbL.
Omeem: 10°

6. YKaxuTe, KaK U3MEHSIIOTCS CBOWCTBA OMOMEMOpaHbI MPU BCTPAUBAHUH XOJECTEPUHA
B (pochonmunuaHbii OUCIOoN MeMOpaHBI:
1) BSI3KOCTH OMCIIOS] YMEHBIIIACTCS, TPOHUIIAEMOCTh MEMOPaHbl YBETUINBACTCS
2) BSIBKOCTH OUCIIOS] HE U3MEHSETCS, IPOHUIIAEMOCTh MEMOPaHbI HE U3MEHSETCS
3) BSI3KOCTh OMCJIOS YBETUIMBAETCS, IPOHUIIAEMOCTh MEMOPaHbl yBEITMIHBACTCS
4) BSI3KOCTBH OMCIIOS YBEJIMUMUBACTCS, MPOHUIIAEMOCTh MEMOPAHBI YMEHbBIIIACTCS

Omeem: 4
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3ananune Ne6

CnepMaroreses y 4eloBeKa B HOpME HAYMHACTCS B ITyOEPTATHOM TIEPHOJIC U
IIPOJIOJIKASTCS JI0 TIIyOOKOH cTapocTH. B aMOpHorenese nmepBUYHBIC ITOJIOBHIC
KJICTKA—TOHOITUTHl MUTPUPYIOT B 334aTOK TOHAJIBI, T/Ie (POPMHUPYIOT MOMYJISIHIO
KJICTOK, Ha3bIBAEMBIX CIIEPMATOTOHUAMHU. [IpoaHamu3upyiTe, KaKue MPOIECCh
MIPOUCXOJISIT B CEMEHHUKAX C HadaJla TIOJIOBOTO CO3PEBAHUSI.

1. Ha IMOMEPEYHOM CPE3€C U3BHUTOI'O KaHAJIbI[d CCMCHHHWKA BUAHBI KJICTKH Ha Pa3HbIX
CTaausaX CIICPMATOICHE3A:

Bri6epute npaBUIIbHBIE CYKICHUS:

1) Knerku, o6o3Hauennble 1udpoit 3 oOpa3yioTcs B pe3yJbTare
MEHOTUYECKOTO JIEJICHHS U TalyIOUIHBI.

2) Knetku, o603HaueHHbIe 11 poii 2 00pa3yroTcs B MPOIEcce CliepMaToreHes3a Ha
ctaauu (GopMUPOBAHUS

3) Kinerku, o603HaueHHbIe IU(pPOit 1 1eaATCI MUTOTHYECKH, YacTh U3 HUX
MOJIIEP’KUBAIOT CBOIO TIOMYJISIIIAIO, YacTh T HepeHITNPYIOTCS B CIIEPMATOLIUT
[ mopsnka

4) B pesynbTare mepBoro JeseHus Meiio3a 00pa3yroTcs KIeTKA, 0003HAYCHHBIE
uudpoii 5

5) Knerku, o003HaueHHbIe U(ppoii 1 00pa3yroTcs B CTaUU pa3MHOKEHHS U
HA3BIBAIOTCS CIIEPMATOTOHHUSIMH

6) Knerku, o003HaueHHbIe IUPPOH 4 - CIIEpMATOLIMTHI BTOPOTO MOPSAKA, KaXK bl
W3 HUX COJICPKUT TAIIONIHBINA HAabop (23 y 4enoBeka) XpoMocoM

7) Knerku, o603HaueHHBIE IUPPOH 2 epeaaroT MUTOXOHAPHUATIbHBIE 00IE3HN

8) B pesynbraTe neiaeHust OAHOTO CEPMATOTOHUS 00pa3yroTCs YEThIpEe
criepMaTUIbl

9) Knerku, o603Ha4ueHHBIC MUGPOM 5 00pa3yroTcs B IEPHOJIE CO3PEBAHMUS,
MO03TOMY UMEIOT AUIUIOUIHBIN HaOOp XPOMOCOM

10) Habop xpomMocoM nc UMEIOT KJIETKH, 0003HaueHHbIe ITudpamu 2 u 3
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https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%B1%D0%B5%D1%80%D1%82%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D0%B0%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D0%B3%D0%BE%D0%BD%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0

11) Ha pucyHnke npeacraBieHa cxema MonepeyHoro CEYEHMsI U3BUTOTO CEMEHHOTO
KaHaJIblla CCMCHHHUKA
Omeem: 1,2, 3, 5, 6, 8, 10, 11

2. I3 Bcex HapymICHWA CIEPMATOTCHE3a PEMpPOAYKTOJIOTaM OCOOCHHO YacTo
BCTPEYAETCS] TMATOJOTHS, KOTOpas XapaKTepHU3yeTCsl HU3KOW MOJABUKHOCTBIO
IIOJIOBBIX KJIETOK, YTO B CBOK OY€pelb MOXKET CTarb IPUYMHOM MY¥KCKOIO
oecruiogusi. OnHa W3 MPUYUH BO3HUKHOBEHMSI aCTEHO300CTIEPMHH—HM3MEHEHUE
HOpPMAJIbHOH MOPQOJOTUH KTyTHKA. MOp(oJornyecku HOPMaIbHBIM KTYyTHK
CIIEpMATO30U/Ia COCTOUT U3 AKCOHEMBI U IIEPUAKCOHEMHBIX CTPYKTYP.

PaccMmoTtpuTe 35eKTpOHOrpaMMBI JKTYTHKOB CLIEPMATO30U0B:

ITo KoMM4YeCTBY U paCHOI0KEHUIO MUKPOTPYOOUEK ONpEIeINTE, KaKOH/KaKue U3 HUX HE
COOTBETCTBYIOT HOPMAJIbHOM CTPYKType
Omeem: AbI'

3. Tspkenple MeETaIbl, TaKME KaK CBHUHEI, KaJMHH W PTyTh, 00Jadal0T BBICOKOU
TOKCHYHOCTBIO JUTSI KJIETOK M MOTYT HapymaTh (DYHKITHIO CIIEPMaTO30HI0B.
OHU cnOCOOHBI HaKaIIUBAThCS B PENPOMYKTUBHOM CHCTEME U BIMATH Ha paboTy
MHUTOXOHJIPUM, YTO MPUBOAUT K CHHXKECHHUIO SHEPreTHYECKOrO ITOTEHIMalla U, Kak
CJIEJICTBUE, K CHUYKEHUIO NIOABUKHOCTHU CIIEPMATO30UIOB.
Kowmmnekconsl, Takue kak SJTA (comu >THIEHIUAMUHTETPAYKCYCHOM KHCIIOTHI),
CyKIIUMED (IMMepKanTossHTapHAas  KHUCJOTA, DMSA) WIA  YHUTHOJ
(numepkanTonponaHcyibpoHoBas kuciaora, DMPS) mpexacraBmsitor  coboi
BEIIIECTBA, KOTOpPHIE OOPa3ylOT CTAOWJIbHBICE KOMIUICKCHI C HOHAMHU TSKEJBbIX
METaJJIOB, CBSA3BIBASI UX U TIOMOTas BBIBECTU U3 OPraHU3Ma. ITH COCAUHECHUS IIUPOKO
NPUMEHSIOTCS JJIs1 JICYEHUS] MHTOKCUKALIMM TSKEJIBIMA METAJJIAMM.

JlOnyCTUMBIMU KOHIIEHTpauusMu Pb*" B kposu sBistorcss 0-250 mkr/n. Byner nm
CHIDKEHA [0 JOIyCTMMBIX 3HAueHWi KoHueHTpauus Pb?*, mnocine noGasienus
nuMmepkantosiutapHon kuciaotsl (DMSA) no koHIeHTpaIu 4 MKMOJIB/JI, TIPU UCXOTHOM

KOHIIeHTparuu Pb?* paBHOit 4 MKMOJIB/1?
SH O

HO
OH

O SH
nuMepkanrtosiutapHas kuciaora (DMSA)

2+ 2+
[Pb -DMSA] ~——Pb"" + DMSA, KH:295.1O_17

BriOepuTe BepHOE YTBEPKICHUE:
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Jla, Oyner. 3HaueHue KOHUeHTpauun Pb?" okaxkercs amke 10 Mr/m
Ila, 6yner. 3Hauenne KoHueHTpanuu Pb** okaxercs B quamaszone 10 — 1 Mxr/n
Jla, 6yner. 3HaueHne KoHueHTpauu Pb** okaxercs B auamaszone 1-250 MKr/in
Her, ne Oyzner. 3HaueHne KOHLEHTpanun Pb?" okaxercs B nuanasone 250-700
MKT/J1

5. Her, e Oyner. 3HaueHue KouueHTpanuu Pb?" okaxercs Boime 700 MK/
Omeem: 2

AW N —

4. Eme ogHON MPUYMHON acTEHO300CIIEPMHH MOTYT OBITh YHIOKPHUHHBIE THU3PATITOPHI
— DK30TCHHBIE BEIECTBA AHTPOMOTEHHOTO TMPOUCXOXKJICHHUS, TaKhe Kak
nepdTopokTaHoBas kuciora, ouchenon-A (BPA), arpasun, mapadensl, Granarsl u
Apyrue. JTU BelllecTBa HapymaloT (QYHKIUU SHIOKPUHHOW CHCTEMBbI, YTO, B CBOIO
odepeb, IPUBOINUT K HEOJATOMPHUSATHBIM MOCIEICTBHASIM TSI 3[I0POBhSI OPTaHU3MOB
U X motoMcTBa. [ pa3paboTku MOIXOM0B K MX OOHAPYKCHHUIO W BBIJCICHHUIO
HCCIIEIOBATEIb JOJDKEH YMETh MPOTHO3UPOBATh UX OCHOBHBIE CBOMCTBA.

Br16epuTe nmpaBUiIbHBIC OTBETHI IS MPUBEICHHBIX HUKE CTPYKTYP SHIOKPUHHBIX

JU3PAITOPOB:
Cl

RFRFRF O N *\N ? o
FW | J\ O/ 3
OH
i A ﬁ
H H HO

F FFFFFF

[TepdTopookTaHoBast KHUCIOTa ATtpazuH Mertumapaben
A b B

Coeaunenue A o0nanaer HauboJiee CUILHBIMU KUCJIOTHBIMU CBOMCTBAMU,

CoeguHeHne B obnapaet Hanbonee cCUAbHBIMW OCHOBHbIMW CBOMCTBaMM,

Bce npencraBneHHble COEAUHEHUS ABISIOTCS aXUPaTbHBIMU,

Coenunenne B no cucremMaTnueckod HOMEHKIIATYPE HA3bIBACTCS Memu 4-

2uopoxcubeHzoam

Coennnenus b u B SBIAOTCA apOMaTHYHBIMU.

Hanuuue 31eKkTpoHaKIeNTOPHBIX TPy PTopa B NEPPTOPOOKTAHOBOU KUCIOTE

ITOHMXKAET €€ KUCIIOTHOCTh [0 CPABHEHUIO C HE3AMEIIEHHONW OKTAHOBOW KUCJIOTOU
7. CoenuHeHnne B MOXeT CyliecTBOBATh B BUJIE YUC- U MPAHC- N30MEPOB

Omeem: 1, 3,4, 5

AW N —

W

5. Bblllie B 3a1aHUHU 2 NIPEICTaBICHBI AJIEKTPOHOTPAMMBI KT'YyTHKOB CIIEPMAaTO30U I0B.
B03MO0XHO JI1 IPUMEHUTh MUKPOCKOII, B KOTOPOM JIJIsl UCCIIEIOBAHUS KJIETOYHOM
CTPYKTYPbI BEIIECTBA UCTIOIB3YIOT JUIMHY BOJIHBI JTyuei 0,2 MKM JIJIsi UCCIIETIOBAHUS
MUKPOTPYOOUEK XBOCTa CIIEPMATO30M/Ia TUAMETPOM 25 HM TPU anlepTypHOM yTJie
00BEKTHBA YCTPONCTBA, cocTapisitolieM 45°? (BBenure B moJie «aay» WA «HET»)

Omeem: nem

6. AHaiM3 BO3HUKHOBEHUS OCOOEH MOKHO MPOBOJUTH C TMOMOIIBIO MAaTEMATHKH.
N3MeHeHne YHCIEHHOCTH pPa3iM4HbIX KJIETOK, B YAaCTHOCTH, KOJIMYECTBA

~ dx
CIICPMATO30HU 0B B SKCIIOHCHIIMAJIbHON (1)336, OITIUCBIBACTCA ypaBHeHI/IeM — = &X,
dt

rje € -ko3pGUIUEHT pocTa.
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CpaBauTe MOIYIH KOA((PHUIIMEHTOB POCTa IOIMYJISIMNA KICTOK B MPEICTABICHHBIX
rpadukax (1,2,3) W3MEHEHHUS YHUCICHHOCTH TMOMYJAIUA KICTOK OT BPEMCHHU:

2000 + x

1600 +

1200 +

800 +

400 +

0 . . —— {
0 2 B

A)gg > &5 > &5
b)g, < g, < &5
B)eg =¢ =¢3
') no nanHbIM rpaKOB CPABHUTH BEIMYUHBI KOA(DPUIIMEHTOB pOCTa MOMYJISIIUA HE
MPECTABIIAECTCS BOBMOKHBIM.
Omeem: b
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3ananune Ne7

I'enoMm — COBOKYIIHOCTb HACJICACTBCHHOI'O MaTcpuajia, 3aKJIIOUYEHHOTO B KJIETKE
OopraHu3ma. HpI/I CPaBHCHHUH I'CHOMOB PAa3HbIX OPIraHU3MOB BBIABJICHBI Pa3Indusg C
CXO0ACTBA, 4@ TAKKC MCXAHH3MBI C IIOMOIIBIO KOTOPBIX I'CHOMBI CIIOCOOHBI
9BOJIIOIMOHHUPOBATH C TCUCHHUCM BPCMCHU.

1. PaccmoTpuTe npensiosKeHHYI0 CXEMY CTPOEHUS F'eHa 3YKapuoT.
BriGepuTe npaBuiibHBIE YTBEPKICHUS.

Pervasropsi IIponrtoTopsi
/ \ ; E’rap’r
, TPAHCKPHIOHHA MPHEK
TI-6oxc I[AAT-6oxc TATA-Goxc  Sxsonl Sxson2 Sacon3
02— —— T = —
AHEK .: ITTigT TTIOIAATINT TATAAA I 'nlrrpon:} HHTDOH l :.
-100 -80 25 S, g
nuaep e Tpewnep
KOAUpYIOmasi
006./1aCcTh

1. T'eH »yKapuOT BKIIOYAET JIBE OCHOBHBIE YAaCTH - CTPYKTYPHYIO
(KOAUPYIONIYI0) U PETYJISTOPHYIO

2.  CTpyKTypHBIE T€HBI COCTOSIT TOJIBKO U3 KOAUPYIOIINX MOCIEI0BATEIBHOCTEN -
DK30HOB

3. CrTpyKTypHBIE T€Hbl UMEIOT KOJUPYIONIHE (3K30HbI) U HEKOJUPYIOIINE
(MHTPOHBI) MOCJIEI0BATEILHOCTH

4. C kaxnmoro resa cHauasia cuaresupyercs Hespenas PHK, kotopas conepxut
MHTPOHBI U 3K30HBI. [10oCe 3Toro mpoxoauT npouecc CrijlaiuCuHra, B
pe3yibTaTe KOTOPOro MHTPOHHBIE YYaCTKU BbIPE3at0TCs, 00pasyercs 3pesnas
uPHK, ¢ koTopoit MOXeT ObITh CHHTE3UPOBAH OEJIOK.

5. DK30HHO-UHTPOHHAs OpraHU3alusi FTEHOB AYKAPUOT MO3BOJIIET OCYIIECTBUTH
aJbTEPHATUBHBIN CIUTAMCUHTA, KOT/Ia C OJJHOTO F'eHa MOTYT OBbITh
CUHTE3UPOBaHBI pa3Hbie (POPMBI OeKa, 3a CYET TOTO, YTO B MPOIIECCEe
CIIAlICUHTa 3K30HbI MOTYT CIIUBATHCS B PA3HBIX MOCIEA0BATEIBHOCTAX.

6. B coctaB mpoMoTopa y sykapuotT BxoauT 010k [IpubHoBa, ¢ KOTOphIM
cesa3biBaercs PHK-nommepasa.

7. B coctaB mpoMoTOopa y 3ykapuoT BXoauT 610k Xorueca, (TATA -60kc), ¢

KoTopbIM cBsa3biBacTcs PHK-nonumepasa.

VY syKkapuoT He BCTpeuyaeTcsi 00beJMHEHUE TeHOB B OTIEPOHBI

9. Jna sykapuoT XxapakTepHa MOJULIUCTPOHHAS OPraHU3alus TeHa

10. T'eHbl 3yKapuOT UMEIOT ONEPOHHYIO CTPYKTYpY. B cocTaB onepoHa BXoasr

MIPOMOTOP, T€H-OMEPATOP TPYIIa CTPYKTYPHBIX T€HOB U TEPMUHATOP.
Omeem: 1, 3,4,5,7,8

o

2. OCHOBBIBasICh Ha 3HAHUAX 00 OCOOEHHOCTSIX T€HOMA YYKapHUOT U MPOKAPUOT
BBIOEPUTE MPABUIIBLHBIC YTBEPKICHHUS.
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1.  Tlo xuMHuYeCcKOM OpraHu3alliy HACJIEICTBEHHOTO MaTepHraia 3yKapuoT U
IIPOKAPUOT KJIETKU NPUHLUMIIHAIBHO HE OTIIMYAIOTCS APYT OT ApYyra.
['eneTnueckuil Mmarepuan y Hux npeacrasieH JJHK.

2. T'eHeTH4eCKHU KOJ pa3JIMYECH JUIS IPOKAPUOT U IYKAPUOT

bonpias yacTe reHOMa MPOKAPUOT HAXOAMUTCS B HEAKTUBHOM,

pENpeCCUPOBAHHOM, COCTOSIHUHU, U TOJIBKO 7—10% TeHOB aKTUBHBI, T. €.

TPaHCKPUOUPYIOTCS.

4. T'eHoM MNpOKapHOT MPEACTABJICH IO OOJBIIEH YaCTU CTPYKTYPHBIMU
reHamu (90%)

5. T'eHom mpokapuoT mpeAcTaBiieH KoJbleBoi mosekyoi [JHK u
JIa3MuIaMu

6. T['eHOM PyKapuOT KMBOTHBIX KJIETOK IPEACTABJIEH AICPHON U
MuTOXOHAprUanbHOM JIHK

7.  I'eHOMBI MUTOXOHJIpUI OPraHU30BAHBI KAK MPOKAPUOTUUYECKUE TEHOMBI.

8. B mporuecce 3BOMIONNN U3MEHEHUSI TEHOMA ITPOKAPUOT OBLIO CBA3aHO C
YMEHBILIEHUEM €T0 Pa3MEPOB 3a CUET yTPaThl KOAUPYIOIIUX HYKICOTHIHBIX
ITOCJIEA0BATEIBLHOCTEN.

9. B mporecce 3BOJIIOLMHA U3MEHEHUS TEHOMAa 3YKApUOT ObLIO CBSI3aHO C
YBEJIMUYEHUEM HEKOMPYIOIINX HYKJICOTHAHBIX MTOCIEN0BATEIBHOCTEN,
PEryJISITOPHBIX 00JIaCTEM.

Omeem: 1, 4, 5,6, 7, 8, 9

e

3 I'mukoreHo3bl — 3TO HACIEACTBEHHBIC 00JIC3HH, MPUUYUHONU KOTOPBIX SIBISIOTCS
MyTallui T€HOB, KOTOPhIE KOAUPYIOT CHHTE3 ()EPMEHTOB, YYACTBYIOIIHNX B
MeTab0JIM3ME YTIIEBOAOB. XapaKTEPHBIM OOIINM IPU3HAK TJIMKOTC€HO30B —
YpPE3MEPHOE OTJIOKEHHE TJIMKOT€HA B MUOIIUTAX, TeMaTOMTaX U APYTUX KIETKaxX
OopraHus3Mma.

BriOepute BepHbIC YTBEPKIACHUS, XapaKTepU3yIOIUe CTPYKTYPY U CBOMCTBA

TJINKOT'CHA
Touku BeTBNeHUA

CH,OH CH,OH
o) o)
OH OH
o) 0 .0 0
HO [ CH; i CH,0H | HO CH,
® 0o o)
OH OH OH
o) -0 —0 o)
OH L OH .., OH

T

JNIMHEenHbIA yyacToK

1. OrtHOCHUTCS K rereponoiucaxapujiam
2. SIBusieTcsi CTpYKTYPHBIM aHAJIOTOM aMHUJIOTIEKTHHA
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%82%D1%8B

3. He cnocoben k 06pa30BaHUIO MPOCTHIX F3PUPOB

4.  YcToN4MB K KUCIIOTHOMY THAPOJIU3Y

5. OcraTku MOHOCAaxXapuI0B B JIMHEWHBIX YUaCTKax CBsA3aHbl | —4 rIIMKO3UIHBIMU
CBSA3AMH

6. OcraTku MOHOCaXapuJ0B B TOYKAX BETBJICHUS CBSI3aHbI | —6 MIMKO3UIHBIMU
CBS3AMH

Omeem: 2,5,6

4 Jpyroit rpynmoii HaclEeJACTBEHHBIX 3a00JICBAaHUU SIBIIIETCS CeMeHHas

TUIIEPXO0JIECTEPUHEMHUS, KOTOPAst BBI3BIBAETCS MyTalliel TEHOB, OTBETCTBEHHBIX 32
METa00JIM3M JUIONPOTENHOB HHU3KOM IUIOTHOCTH. JTO MPUBOIUT K paHHEMY
GbOpMHpPOBAHHUIO M YCKOPEHHOMY IMPOTPECCUPOBAHMIO  aTepoOCKiepo3a U
COMPSDKEHHBIX C  HHUM CEPIICYHO-COCYAMCTHIX  3a0oJyieBaHWil. 3aboJieBaHUE
XapaKTEePU3yeTcs] M30BITOYHOW MPOAYKIMEH WM HapyIICHUEM yTHIA3AIuN
XOJIECTEPHUHA.

BriOepute BepHbIC YTBEPKIACHUS, XapaKTepU3yIOIUe CTPYKTYPY U CBOMCTBA
XOJIECTEPUHA

HO

OTHOCHUTCS K OMBUISIEMBIM JTUIIUAAM

ColepKUT NEPBUYHBIN CIIUPTOBON THAPOKCHUII

He conepXuT conpsiKeHHbIX (PparMeHTOB

Conepxut 9 acuMMETpUYECKUX aTOMOB YIJIEPOIa

ANKHIIMpYETCS M alUIUPYETCs 110 CHUPTOBOMY THIPOKCHITY
Bcerynaer B peakiuio cojieoOpa3zoBaHMsl ¢ THAPOKCHIOM HATPUS

. I'mapoxcuipHas rpynmna nposiBisieT 3J1€KTPOHOAKLIEITOPHBIE CBOKMCTBA
Omeemw1:3, 4, 5, 7

N U R W~

5 T'ennl conepxat uHpopMaiuio o 6enkax. TpéXxMepHbIe CTPYKTYPhI OEITKOB
reMoryioonHa U MUOTJI00MHA ObLITM YCTAHOBJIEHBI C TOMOIIBIO
PEHTTEHOCTPYKTYPHOTO aHaju3a (pEHTreHorpaMma Oeska MmpecTaBlieHa Ha
pHUCYHKe), 3a 4To B 1962 roay Obuta npucBoeHa HoGeneBckasi mpeMusi Mo XMMHHU.
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Ha rpanp kpucraima AgBr nagaet napamuieabHblil My4YOK PEHTT€HOBCKOTO
u3inydenus (A = 71nM). HaliTh MOCTOSHHYIO PEIIeTKH, €ClIU TU(PpaKIInOHHBIN
MaKCHUMYyM BTOPOTO MOpPsiKa HAOM0AaeTCsl, KOrja U3ydYeHrue NnajgaeT noj yriom 0 =
25,9° k moBepxHOCTH KpucTaiia. OTBET MPEICTaBUTh B HAHOMETPAX OKPYIJIMB /10

ABYX 3HAKOB ITOCJIC 3aIsTOM.

Omeemuwt: 0,16

6 XojecTepuH BXOJUT B COCTAB OMOJOTUUECKUX MEMOpaH U BIUAET Ha (ha30BbIi
nepexo/1 TUnuI0B B Oucioe. Kak n3meHsercs HoHHas MPOBOAMMOCTh MEMOpaHbI B
TOYKe (Pa30BOro nepexoja JUMUI0B U3 KUJIKO-KPUCTATUTMYECKOIO B Tellb

cocTtosHue?

a. He U3MCHSCTCS

0. Bo3pacTaer

B. yOBbIBaeT

T. IOCTOSTHHAS

1. CKAYKOoO0Opa3HO

€. OKCIIOHEHITMAIEHO

dB
on
ar
BJl
oe

BC

AN

Omeemul: 2
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3ananmne Ne§

B mpouiecce onTOreHE3a 3TAIBl PAa3BUTHUSL OPTaHU3MA IIOBTOPSIOT MY Th

¢dunoreneza. OcTaHOBKA MHANBUAYATLHOTO PA3BUTHS HA TPOMEKYTOUHOM dTaIe
MO>KET IMPUBECTHU K MOSBJICHUIO IPU3HAKOB JAICKUX MPEIKOB U (HOPMUPOBAHHIO

OHTO(bI/IJ'IOFCHeTI/I‘-IeCKI/IX ITOPOKOB.

1.KakoBbI OCHOBHBIE IBOJIIOIIMOHHBIE ATAIbl (POPMUPOBAHUS HEPBHOM CUCTEMBbI
y TIO3BOHOYHBIX, U KaKUE KIIOYEBbIE U3MEHEHHUSI POU3O0IILIN B €€ CTPYKTYpe U
GyHKIMSIX HA pa3HBIX CTyHEHSIX pa3BuTHs? Kak mpoucxoIuT 3aKiajika HEpBHOU

TpyOKH y yenioBeka? Bribepure BepHBIC CYKICHHUS.

1. HepBHas TpyOka ¢popMUpyeTCs TOIBKO y MICKOIUTAIOIINX U HE
BCTpEYAETCs Y JPYTUX MO3BOHOYHBIX

2. Pa3Butue nepudeprnyeckoil HEpBHOU CUCTEMBI IPEILIECTBYET OOPA30BAHUIO
[EHTPAIbHON HEPBHOM CHCTEMBI y BCEX MO3BOHOYHBIX

3. [To3BOHOYHBIE UMEIOT OJJUHAKOBYIO CTPYKTYPY MO3Ta, YTO CBUACTEIHCTBYET
0 €ro 0JTHOBPEMEHHOM 3BOJIOIMOHHOM Pa3BUTHH y PA3HBIX TPy

4. VY pbIO pa3BUBAETCS MATH OTJIEJIOB TOJIOBHOT'O MO3ra

3. HepBHas TpyOka y m03BOHOUHBIX (POPMUPYETCS U3 IKTOAECPMbI B pAaHHHM
AMOPHUOHAJILHBIN EpUOJ

6. 3aksajgka HEpBHOM TPYOKH y ueoBEeKa HAUMHAETCS HAa CTaINU TacTPyIsun
¥ 3aBepIlaeTCs K KOHILY MEpBOro Mecsia 6epeMeHHOCTH

7. HepBHas TpyOka o0pa3yeTcsi B pe3yJibTaTe MHBarMHAIIMN SHTOIEPMBI

8. HepBHas TpyOka mogHOCThIO (hOPMHUPYETCS TOIBKO MOCIE POKICHUS

9. V¥V muekonuTaroumx Mo3r popMHupyeTcs B pe3yJsibTaTe yBeIU4eHus: o0bemMa
HEPBHOU TPYOKH, NITUTEIHHOU MU PEPEHIUPOBKH U CIICIIUATTU3AINH KIETOK

10. Ha panHux cTaausix pa3BUTHs Y TO3BOHOYHBIX HAOIIOIAE€TCS HATMYHE
Oyactonopa, KOTOPBIH 3aTeM MPEBPAIACTCS B HEPBHYIO TPYOKY

Omeem: 4569
2.Bribepute OHTOPUIOTCHETUYECKUE TIOPOKH PA3BUTHSI HEPBHOM CHCTEMBI

1. AxdHuedanus

2. OTKpBITHII 00TAIIOB TPOTOK

3. Arupus
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Paxucxns
I'apTaepoBa kucra
OTKpBITBIN COHHBINA TPOTOK
JlekcTpokapaus
AopTanbHOE KOIBLO
. Kpunropxusm

10. IMTaxurupwus
Omeem: 13410

© 0NV A

3 ®omnueBas kuciora (ButaMuH B9) siBisiercs 4ieHOM ceMelcTBa BUTAMUHOB
rpynnsl B U BaxHbIM KodakTopoM miis (EpMEHTOB, YUACTBYIOIIMX B CHHTE3E
JIHK u PHK. Ona Heo0xoMa opraHu3mMy Il HOPMaJIBHOTO CUHTE3a ITyPUHOB,
MAPUMUIMHOB U aMUHOKHCIIOT.

CormacHo T'ocymapctBeHHo @apmakorniee XV wu3gaHUs TMpU  aHAIU3E
COJICp’KaHMsI POJICTBEHHBIX mMpuMeced B (¢dapMaleBTUUECKON CyOcTaHIuu
«DomnueBas KHUCIOTa» HEOOXOAUMO MPUTOTOBUTH docdartHbil OydepHbIi
pactBop ¢ pH 6,4. PaccunTaiite, yemy paBHO cootHomenue [HPO4> J/[H,PO4 ] B
TakoMm O0ydepHom pactBope, eciu pKa (H,PO47) =7,21.

OTBET OKPYIJIUTE A0 COTHIX.

Omeemut: 0,15 unu 0,16

CornacHO KJIMHUYECKHMM pEeKOMEHJauusM, JIArokcHMH TMoOKa3aH [JeTAM C
BPOKIAEHHBIMU MOPOraMU CEPJLAa U JIETOYHOW THMNEPTEH3HEH MpU CEPAECUHOU
HEJIOCTATOYHOCTH W MEAUATPUYECKON THMIEPTEH3UBHOM COCYAMCTOM OOJIE3HBIO
JIETKUX TPU HAIMYUM Yy HUX CEPACYHOM HEIOCTAaTOYHOCTH M MPEACEPIAHBIX
taxuaput™Muii. OAHAKO THUIOKCHS, alua03 M TUMOKAIUEMHUS YCHUIIMBAIOT
TOKCHUYECKOE JICUCTBUE TJIMKO3UJIOB, TOATOMY €0 IPUMEHSIOT C OCTOPOKHOCTHIO
WJIM HE Ha3HAYaroT BOBCE.

B ogHoKamepHOI MOAEIN MOJETUPOBaHUS (DapMaKOKMHETHYECKUX MapaMeTpOB
JIEKApPCTBEHHBIX MPENapaToB CUHUTAIOT, 4YTO CKOPOCTh JJIMMHUHALIMU MPSAMO
MPOTMOPIIMOHANIbHA KOHIIGHTpAIlMK JIEKapcTBa B IUIa3Me (KUHETHKA TEPBOTO
MOPSIAKA).

PaccuuraiiTe BpeMs B 4ac, 3a KOTOpO€ IUIa3MEHHAsi KOHIEHTpalus JUTOKCHUHA
CHIDKAETCS BIBOE, KOHCTaHTa MPOILecca BeIBeIeH s cocTaBisieT 1,7329 <1072 yac
!, OtBeT OKpyIIIMTE [0 LENBIX.

Omeemuwi: 40

5 B npouecce ¢pusoreneza Bo30yxJIeHHE Ha APYyTrUe KICTKU NepeaaBagoch
MEXaHUYECKHU: BO30YIUMbIC KIIETKUA COKPAILIAJIMCH U TSHYJIN 3a COOOM COCeTHUE.
B nanbHeiiem Bo30yauMblie KIETKH TpaHC(HOPMUPOBAIIMCH B HEPBHBIE, KOTOPHIC
OTBEYAIOT 3a MPUEM U TIepesiady CUTHAJIa OT pa3apaxutess. Helipon npuHuMaet
uH(dOpMaIio, TPeoOPa30BHIBALT €€ B JIEKTPUUECKUE CUTHAJIBI U TIepenaéT
JIPYTUM KJIETKaM, TAKHM 00pa30oM pacrpOCTPaHIETCsS BO30YKICHHUE.
OmnpenenuTe paBHOBECHBIM MEMOPAHHBIN MOTEHITMA, CO3JaBacMbIi Ha
OMCIIONHOM NTUIMIHOM MeMOpaHe noHaMu Kanus npu temmepatype 20° C, eciau
KOHIIEHTPALMs KaJIMsl ¢ OAHOM CTOpoHBI MeMOpansl pasHa 10 M, a ¢ apyroii —
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BA%D0%B0

10° M. (R=8,31/Ix/monb-K, F=96500 K/mop). OTBET npeacTaBuTh B MB,
OKPYTJIHB JIO TEJbIX.

Omeemuwi: -116 mB

6 PacnpocTtpaHeHre noTeHIMaNa JeUCTBUS 110 OE3MIKOTHOMY BOJIOKHY
OCYIIECTBJISICTCSI:

1. 3a cueT TOKaIbHBIX TOKOB, BOBHUKAIOIINX MEXITY COCETHUMHU YYaCTKaMu, U C
3aTyXaHUEM.

2. CanpTOTOpPHO, OT OJTHOTO NepexBaTa PaHBbE K Ipyromy.

3. bes 3aTyxaHus U ¢ pOCTOM BEJIMYMHBI IOTECHIAAIA IEUCTBUSL.

4. CabTOTOPHO U C POCTOM BEJIMYUHBI IOTEHIIMAJIA AEHCTBHUS.

5. C poCcTOM BEJIMYMHBI MOTEHIIMAJIA JICUCTBUSI.

Omeemui: 1

30



3ananune Ne9

KpoBeHocHas cucteMa mo3BOHOYHBIX MIOCTPOCHA 110 TOMY K€ MPUHIIHITY, YTO U
KPOBEHOCHAsI CUCTEMA HUBIINX XOPIOBBIX. DTO SBISETCSA JOKA3aTEIHCTBOM
€IMHOTO MPOUCXOXKACHHUSI BCETO THUTIA XOPIOBBIX.

DBOJTIONHSI KPOBEHOCHOM CUCTEMBI Y XOPIOBBIX IJIa B HATIPABJICHUH

nosiBJieHUsT M TudPpepeHmnpoBKu cepana; TudepeHIPOBKH KPYIHBIX COCYOB;
Pa3BUTHH BTOPOTO Kpyra KpOBOOOPAIICHHS U TIOJHOTO pa3/ieNieHUs apTepruaibHOU U
BEHO3HOW KPOBH.

1. Ha pannux sramnax sMOpuoreHnesa y Bcex 03BOHOYHBIX KUBOTHBIX
3aKJ1a/IbIBAETCA IECTh Nap apTePUAbHBIX Ka0EpPHBIX AYT, KOTOPHIC B
JanbHeueM npeodpasyrorcs u TudPepeHInpyIOTCs Y 3apOIbIIIe aHAMHUH U
aMHUOH. BriOepuTe npaBuiibHbIC YTBEPKICHUS, KacaeMble KPOBEHOCHOM
CHUCTEMBbI MI03BOHOYHBIX.

1. ¥V puIO niepBbIe YeThIpE Maphl APTEPHATBHBIX IyT PEAYIUPYIOTCS, @ OCTAIbHBIC
JBE TIapbl (POPMUPYIOT COCYIBI ABYX KPYTOB KPOBOOOpAIICHHS

2. Y psIO miepBbIC JIBE Maphl apTEPHANTBHBIX IYT PEAYIHPYIOTCS, & YETHIPE Taphbl

GYHKIMOHUPYIOT KaK MPUHOCSIINE W BRIHOCSIITUE KaOepHBIC apTEPHH.

VY pbi6 dyHkuuonupyoT 150 map sxabepHbIX apTepuii

4. 'V pentunuu: 35 napa xabepHbIX IyT (OPMUPYIOT COHHBIE apTepuu, 4 mapa —
MpaByIo AyTy aopThl (JieBasi- peaylHupyeTcs), S napa — penyuupyercs, 6 mapa —
JIETOYHBIEC apTEPUU

5. Y Mmuekonuraromux: 3s napa xabepHbIX IyT GOpMUPYET COHHBIE apTepuu, 4
napa — JEeBYIO AyTy aopThl (IIpaBas - peAyluupyeTcs), S mapa — peaynupyercs,
6 mapa (OpMHPYET JICTOYHBIC apTEPUH

6. Y yenoBeka COHHbIM U OOTAJUIOB MPOTOKH PEAYLIMPYIOTCSA UM OCTAOTCS KaK
aHOMAJTUH PA3BUTHS

7. Y Bcex MO3BOHOYHBIX KPOBEHOCHASI CHCTEMa UMEET ME30IepMajIbHOEC
MIPOUCXOKJICHNUE 1 BKITFOYAET B ce0s cepAIle ¥ 3aMKHYTYIO CHCTEMY COCYOB

8. Y BBICHINX [TO3BOHOYHBIX HAOIIOJIAETCS MOJIHOE Pa3/ieSIeHUe BEHO3HOTO U
apTepuaIbHOTO KPOBOTOKOB, YTO 3HAYUTEILHO TOBBIIIAET YPOBEHL 0OMEHHBIX
MPOIIECCOB U SIBJIAECTCS OJHOM M3 MPEANOCHIIIOK BOZBHUKHOBEHUS
TETJIOKPOBHOCTH.

9. V¥ mnaneHTapHbBIX )KUBOTHBIX B SMOPHOHAIBHOM TIepHoJie QYHKIIMOHUPYET KakK
MaJiblid, TaK U OOJIBIIION KPYTH KPOBOOOPAIIIEHHUS.

10.Y nruw: 35 mapa skabepHbIX 1yT GOPMHUPYET COHHBIE apTepuu, 4 mapa —
paBylo AYTYy aopThl (JieBasi- peayupyercs), S napa — peayuupyercs, 6 mapa
dbopMUpyET JIETOYHBIE apTePUU
Omeem: 2, 5, 6, 7,8, 10

W

2. PaccmoTtpuTe n300pakeHus MopoKa pa3BUTUSL COCYIMCTON CUCTEMBI U BEIOEpUTE
MIPaBUJIbHBIE YTBEPKIACHHUS:
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Ha pucynke:
MOPOK PA3BUTHS - TPAHCIIO3ULIMS COCYJIOB
. pe3yJIbTaT OTXOKACHUS a0PThI OT IPABOI0 KEIyJA0UYKa, a JISTOYHOTO CTBOJIA -

N —

OT JIEBOTO KEJITyJJ0UKa
3. mepcuctupoBaHue (CoXpaHeHue) o0eux AYT aopThl 4-i1 mapbl )kaOepHBIX
apTepuun
4. mepcUCTHpOBaHHUE apTepUaIHLHOrO, WM OOTANIOBA, MPOTOKA
MOPOK, TTPH KOTOPOM MPOUCXOTUT COPOC apTepuaIbHOU KPOBH U3 OOIBIIOTO
Kpyra KpoBOOOpaIIEHUS B MaJIbIii.
MIEPCUCTUPOBAHNE ITIEPBUYHOTO YMOPHUOHATHHOTO CTBOJIA
MIEPCUCTUPOBAHNE KbIOBEPOBBIX MMPOTOKOB
U300paKEHNE a0PTAILHOTO KOJIbIIa
MATOJIOTHSI, IPU KOTOPOM Y JIeTel HaOJII0Aat0TCs 3aTPyIHEHUS TP TJIOTAaHUU
TBEPJIBIX MIPOYKTOB, OTKA3 OT €JIbl, MPUCTYTIBI KAIILIs, OJIbIIIKA.
Omeem: 3,8, 9

b

S

3. OnHOM U3 BaXHbBIX (PYHKIMH CUCTEMBI KPOBOOOpAIIEHUS ABIISIETCS NOAACpHKAHUE
KHCJIOTHO-OCHOBHOT'O TOMEO0CTAa3a.

HopmanbsubeiM quanazonom pH kpoBu cuurtaerca 7,35 — 7,45. Y aepxuBaTh
3HaueHue pH B 3TOM y3KOM JiMaria3oHe Mo3BoJstoT OydepHbIe CUCTEMBI KPOBH,
Cper KOTOPBIX OAHON M3 KIIOUYEBBIX SBJSIETCS THApOoKapOoHaTHas OydepHas
cucrema.

Uemy OyeT paBHO OTHOIIICHHE PABHOBECHBIX KOHIICHTPAIIMIA «COTPSKEHHOE
OCHOBAHHE/KHCIOTa» KOMIIOHEHTOB TUIPOKapOOHATHOM OydepHOi cUCTeMBbl B
riazme kposu mipu pH 7,37, eciiu pKa(H,CO3) paBno 6,37.

OTBer gaiiTe B BUJE YKCIa, OKPYTIIUTE JI0 IEPBOTO 3HAKA TIOCIIE 3aIsITON
Omeem: 10)

4 KpoBeHOCHasi CUCTEMa BBITIONHSET bIXaTeNbHYI0 (QYHKIIMIO Oarogapst
IPUCYTCTBHUIO B KPOBH reMoryioonHa. ETo ocHOBHAs poJib Kak MepEeHOCUUKa
KHUCJIOpOoAa 00YCIIOBJIEHA CIOCOOHOCTBIO K 00PaTUMOMY CBSI3bIBAHUIO C
MosiekysiaMu Oz. ['eMornoOuH OTHOCUTCS K KJIACCy TréMONPOTENHOB — CIIOKHBIX
OENKOB, COAEPIKAIIMNX MPOCTETUYECKYIO TPYIITY — F'eM, KOTOPBIA MPEACTABISAET
€000 KOMIIJIEKC MOPOUPUHOBOTO KOJIbIIA C KETE30M.
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https://www.krasotaimedicina.ru/symptom/dyspnea
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CrpykTypa rema
BepHble yTBEpKIEHHUS O IPUBEACHHON CTPYKTYpPE reMe:

JleHTaTHOCTHh MOP(OUPUHOBOTO IIUKJIA B TEME paBHA 2

KoopanHanimoHHOE 4KCIIO Kelie3a B TeMe paBHo 4

[TophuprHOBBIN UK COJIEPIKUT TOJIBKO T,MT-CONPSHKEHHBIC (PparMeHThI
[TophuprHOBBIN UK SIBISETCS apOMATHIHBIM

CrteneHb OKHUCIICHUSA JKeje3a paBHa +4

ATOM KeJe3a — KOMIUIEKCO00pa30oBaTellb, MOPGUPHUHOBBIN IIUKIT — JIUTAH]T

AN S

Omeem: 2, 4, 6

5 JIndpakmmoHHbIN CIIOc00 H3MEPEHUS TMHEHHOTO pa3Mepa 00BbEKTa BKIIOUAET B
cebst monmyueHHe AMQPPAKIMOHHOW KapTUHBI OT OOBEKTa, €€ CKaHUPOBaHUE.
[IpeobpazoBanue pacmpenencHls] HHTEHCUBHOCTH B OJCKTPHUECKUN CHUTHAIL.
OueHuTe CpeAHUl TUaMeTp HPUTPOLUTOB B Ma3zke KpOBU AUGPAKLIHOHHBIM
crocoboM, €clii Ma30K KpPOBH Ha CTEKJIE OCBEMIACTCS Ja3epPHBIM JY4OM JTHHOMN
BOJIHBI 660 HM. [Ipy 3TOM Ha PKpaHe, pacmoI0KEHHBIM B 25 CM OT CTEKJIA C Ma3KOM
KpPOBH, BO3HUKAET KapTHHA (MpeacTaBIeHHas Ha (DOTO), HA KOTOPbIN BUJEH CBETIIbIN
KpyT paauycoM 2 cM. OTBET NPEACTAaBbTE B MKM, OKPYIVIUTE J0 LIEJIOT0 YHCIIA.




JlndbpakiumoHnHas KapTUHA Ma3Ka KPOBH.

Omeem.: 10

6 ['mukoaunuasl MeMOpaHbl SPUTPOITUTOB:

1. OGecnieunBalOT rHOKOCTH MEMOPAHBI

2. O0pa3yloT HOHHBIE KaHAJIbI

3. [lepeHOCST aHTUT€HBI SPUTPOLIUTOB

4. TIpUKpeIUIAIOT IUTOCKENET K JTUMUIHOMY CJIOI0
5. OGecnieunBalOT TPAaHCIOPT KUCIOpOAa

6. BBIMONHAIOT 3aUTHYI0 QYHKIIMIO

Omsemui: 3
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3aganune Nel(

VY MJIEKONUTAIONIUX U YEJIOBEKa B MIEPHO/IC BHYTPHYTPOOHOTO Pa3BUTHS AKTUBHO
(YHKIIMOHUPYIOT MPOBU30PHBIC OPTAHBI. ITH BCIIOMOTATEILHBIC OPTaHbl Pa3BUBAIOTCS
erie 10 Havajia (OPMHUPOBAHUS CAMOTO TeJa 3aPO/IbIIIa U IEPECTAIOT
(YyHKIIMOHUPOBATH NpH POKaeHUU. [IpOoBU30pHBIE OpraHbl MPUHUMAIOT YYacCTHE B
MpoIIeccax PocTa M pa3BUTHsI SMOPHOHA M TIJIOJIA.

1 ITpoananusupyiite cxemy. Haliinute Ha HeW IPOBU3OPHBIE OPTraHbl U HA30BUTE UX
GyHKIMH, BHIOPAB COOTBETCTBYIOIIUE YTBEPKICHUS:

e

9.

CrpykTypa 3 aMmHHOTHYECKAs! 000JI0UKa, KOTOpas 3alUIIAET SMOPHUOH OT
BBICBIXaHUS U MEXAHUYECKUX MTOBPEKICHUM

CrpykTrypa 3 - IOKPBIT BOPCUHKAMH, B KOTOPBIE BPACTAIOT KPOBEHOCHBIE COCYIbI
3apobIla, BRIMOIHAET QYHKIIUIO ra3000MeHa

Crpyktypa 4 — aMHUOTHYECKAsI IOJIOCTh, BOJHAS Cpela ISl pa3BUTHS 3apOIbIlia
Crtpykrypa 1 - 3apojsiieBast 000J109Ka, CITYKHUT [T 0OOMEHA MEKTy 3apOIbIIeM
U OKpY>Karolen cpeoil. BopcuHku 3Tol 000JI0YKH BHEAPSIOTCS B CTEHKY
MaTKH, 00pa3ys IIAlEeHTy

CrpykTtypa 2 — BopcuHUYaTast 0001049Ka, KOTopas K 16-i Heene 6epeMEeHHOCTH
TpaHcopMupyeTcs B IUIALICHTY

CrtpykTtypa 8 - yyacTBYeT B JIbIXaHUU, TUTAHUH, BBIICIICHUH, QUILTPALUU U
CHUHTE3€ TOPMOHOB

CtpykTypa 5 — aJJTAHTOUC CIIYKUT MECTOM HAKOIJICHUS a30TUCTHIX OTX0JI0B
MeTaboau3Ma. Y MIIEKOMUTAIOIIUX BXOIUT B COCTAB ITyTOBUHBI

CrtpykTypa 5 —amnanrouc. BeinmonHgeT QpyHKIMIO TepeBapruBaHus KEITKA U
yCBaWBaHHUs IPOJIYKTOB MUIIEBAPEHUS],

CtpykTypa 6 — KENTOYHBIA MEIIOK. Y MIICKOMHUTAIOIINX HEe (hOPMUpPYETCS U3-3a
OTCYTCTBUS JKEJITKA.

10.CtpykTypa 6 — XKEATOUHBIA MEIIOK. Y MIICKOMUTAIOMINX BBINOJIHSAET POJIb

KPOBETBOPHOT'O OpTraHa.

Omeemuwt 1, 3, 4, 6, 7, 10
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B 3aBHCHMOCTH OT HaTMYMS WM OTCYTCTBHS 3aPOJIBIIIEBON 00OJIOYKH B
AMOPHOHATILHOM Pa3BUTHH, TIO3BOHOYHBIE ICTSATCS HA JBE OOJBIITUE TPYTIIIHI —
AHAMHUH U aMHHOTBL. YeM OTINYarOTCS 3TH KUBOTHBIE, KTO K HUM OTHOCSITCSI

9TO JUIsl HUX XapakTepHo? BeiOepuTe mpaBUIbHBIC YTBEPKACHUS

K aHaMHUSIM OTHOCSITCSI: KPYTJIOPOTHIE, PHIOBI 1 36 MHOBOHBIE.

N —

3apOJbIIMICBOIO OpralHa — aJllIaHTOHUCA.

B otanyue ot AMHHOT, Y aHAMHHH B IIPOLICCCC 3M6pI/IOHaJIBHOFO Pa3BUTHUA HCT

3. AMHHOTHI CBSI3aHBI B CBOEM CYIIIECTBOBAHUM C BOJIHOU CpeJioil, B KOTOPOM OHU

MPOBOJIAT JIMOO BCIO )KU3HB, JINOO SUIIEBBIC M IMYMHOYHBIC CTATUN

4. K aHaMHUSM OTHOCATCSI BCE BOJIHBIC MJICKOITUTAIOIIINE

DOMOpHUOHAIIBHOE PAa3BUTHE aMHHUOT MPOTEKAET B SAMIaX, OTKJIAIbIBAEMbIX Ha

Cyllle, WJIA Pa3BUBAIOTCS B OpraHU3ME MaTepu

6. Y B3pOCIBIX aHAMHUU U 3apOJIBITIECH aMHUOT (DYHKIIMOHUPYIOT
Me30He(pHUUECKHE MTOYKH.

7. Y aHaMHHI 3aypOIICUIHBIN TUIT MO3ra

Y anamuuil Het cepana. OyHKIHIO CEPlia BBIOJHSIECT CIIMHHOM COCYQ

9. VY camIi0B aHAaMHHH PEAYIUPYIOTCS ME30HE(PPHUUECKHE MTOYKH, BOJIb(HOBBI U
MIOJJIEPOBHI KaHaJIbI

WD

*

Omeemuwi: 1, 2, 5, 6

3.Ha PaHHHUX 3TallaXx 3M6pI/IOHaJ'IBH01"O Pa3BUTHA ’KCJITOYHBIN MEIIOK BBIIIOJIHSIET POJIb

NEPBUYHOM NMEYEHU U MPOIYLUPYET KUZHEHHO-BAKHBIE OCJIKH — TpaHC(heppuH,
MUKpOTI00ynuH, o-peronporeut. Tpanceppun miasmsl kpoBu (hTF) —
TJIMKONPOTENH, KOTOPBIA MPOYHO, HO 00paTUMO CBsA3bIBaeT HOHBI xene3a (111) n
JOCTABJISIET UX B KJIETKH IMOCPEICTBOM SHIOLMTO3A.

BriGepuTte BepHbIe YTBEpKIAEHUS )1l TpaHCheppuHa:
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HOH XKCJIC3a CBA3aH C OCTaTKOM I'MCTHJHNHA
HOH JKCJIC3a CBA3aH C ABYMA OCTATKaMU TUPO3UHA
Kap60HaT—aHI/IOH ABICTCA 6I/II[eHTaTHBIM JIMTaHAOM

L=

KOOPJAMHAIIMOHHOE YHCIIO YKeJie3a paBHO TPEM
5. WMEeT TEMOBYIO CTPYKTYPY
Omeemut: 1,2,3

4, AMHUOTHYECKAS KHUIKOCTh — Ba>KHBIN HNCTOYHHUK, IO aHAJIN3y KOTOPOTO0 MOKHO
CYAuTb O COCTOSHHWH IIOJQA, BBIABIIATH BPOXKIACHHBIC M IT'CHCTUYCCKHC 3a00J1€BaHUs.
KonuuectBo JCUTHHA n Cq)I/IHFOMI/IeJII/IHa B aMHHOTHYECKOM KHUIKOCTHU
CBUACTCIILCTBYCT O CTCIICHU 3PCIIOCTH JICTKUX IIJIOJA.

BriGepute BepHbIe YTBEpKIACHUS A1 CPUHTOMUETNHA!

)

CH3 O
H3C\,L+ \\P/O \ CH3
H3C/ \/\O/ \

o OH

1) sBJISIETCSI MOBEPXHOCTHO-aKTHBHBIM BEIIECTBOM
2) oTHOCUTCS K THiepodochonunugam

3) chuHO3HH SABISETCS aMUHOCITUPTOM

4) coAep>KUT ABa OCTATKa BBICIIAX YKHUPHBIX KUCIOT
5) COZIEp>KUT OCTATOK XOJIMHA

6) conepKUT aMUIHYIO CBSI3b

7) COEPKUT OCTATOK OJIEMHOBOM KUCIIOTHI

Omeem: 1, 3, 5, 6

5 IIpoBu3opHBIE OpraHbl 3apO/IbIIa 00ECTIEUNBAIOT 3aIUTY, MUTAHUE, OOMEH
BEIIIECTB, yAaJICHNE KOHEYHBIX MPOYKTOB KU3HEEATEILHOCTH 3apO/IbIIia UIIH TUI0A,
a TaKKe BBITIONHAIOT PSI APYTUX QYHKIIMIM 10 ero xu3Heodecneduenno. Bee atu
MIPOIIECCHl OCYIIECTRISIOTCS IMMyTEM TPAHCIIOPTA Yepe3 MEMOpaHy KIIETKHU.

Konuenrpanus MoueBuHEI B kietke 10712 monb/n, BHe knetku 10” Mons/n, Tommunaa
MeMOpansbl 8§ HM. HailTi notok MoueBuHBI uepe3 MeMOpany. Koadumuent nuddyzun
ni1s MoueBuHb 2- 1078 cm?/c. OTBET IPEACTABUTHL B MOJIL/CCM?, OKPYIJIUTD [0 JBYX
3HAKOB I10CJIE 3aATOM.

Omeem: 0,25:10°"3

6 Ilpu pocTe )XKMBOM KIIETKH YBEIUIUBACTCS 00IIAas IUIOMIAAb IUTOIIa3MaTHICCKON
MeMOpaHBI.

[Tpu npounx paBHBIX YCIOBUSAX U3MEHSIOTCA JIA MOTOK U INIOTHOCTh MTOTOKA BEIIECTB B
KJIETKY U U3 Hee?
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1. TToTok yBenuuuBaeTcs, a INIOTHOCTh MTOTOKA HE U3MEHSIETCHI.
2. IloTok He u3MeHseTCsl, a INIOTHOCTh MOTOKA BO3pacTaeT.

3. He u3meHsroTCS.

4. TToTOK HE U3MEHSETCS], a TNIOTHOCTh MOTOKA YMEHbIIIACTCS.

5. I[ToTok yMeHbIIaeTcs, a MIOTHOCTh MOTOKA BO3pACTAET.
Omeem: 1

3aganue Nell
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buocunTe3 0ej1Kka — 3TO CJIOKHBIH MHOTOCTAUIHBIH NMPOLIECC CHHTE3a
MOJIUNENTHIHOM IeNU U3 AMUHOKHCJIOTHBIX OCTATKOB, BKJIIOYAIOIIMIA 3Tarbl
tpanckpuniu — cuate3 PHK u tpancasiuio — cOopky O6enka. 3HaHUE MEXaHHU3MOB
OuocuHTe3a Oejika B MeIMIIHE HMeeT BayKHOe 3HAUYeHHe JIJIs JICUCHUS
MH(DEKIMOHHBIX 3a00sieBaHuH. Vcnob30BaHne HHTHOMTOPOB MATPHUYHBIX
CHHTE30B (HanmpuMep, aHTHOMOTHKOB), MOKET HAPYIIaTh Pa3JIUYHBIE STAIbI
nporiecca OuocuHTe3a Bo30yauTesne 0osie3Hel, MPUBOISI K UX THOEH.

1.PaccmoTpuTe IpeIoKEHHYI0 cXeMy OMOCHHTE3a MPOKAPHOT U dyKaproT. Beioepure
MPaBUJIbHBIE YTBEPKICHHUS.

Xpomocoma

Tpasckpunuma

M n-PHK

WiuTpon TpaHcxpunuUAa
T-PHK KL//KAJ
Meperoc

Tpascnauua /"‘»\ WPHK e

AoepHan Tpascnauma
Knetouxan Benok membpana
MemMbpaHa MnaemaTuieckas
Knerounan menbpaxa
S CTeHKa = g / Benok a
Sy b2, F
el | - ==
— = __—:7_’4”’/ —ad
Mpoxapwoter OyapeaThl
Puc. 1 buocunTe3 y npokapuot Puc.2 buocuHTte3 y 3yKapuor

1. TpaHckpunuus U TPaAHCISILKUSA TPOUCXOANUT B HUTOIUIA3ME y POKAPHUOT,
MPaKTUYECKH HE Pa300ILEeHbI 0 BpEMEHU

2. TpaHCKpUNIMSA TPOUCXOIUT B AAPE, TPAHCIALHNS B UTOIIA3ME Y DyKapHOT.

. MPHK nepen tpancisanuen noasepraeTcsi IpoLECCUHTY, BKIIIOYasi KIMUPOBAHUE,

MOJINAJCHUIMPOBAHUE U CIUTAWCHHT Y TPOKAPUOT U DYKapHOT.

4. B tpanckpununu npuaumaet yuactue 1 Bun PHK-nonmumepassl y npokapuor

B tpanckpunumu npuanmaet yuactue 3 suga PHK-nonumepassl y aykapuot

6. B TpaHCKpHIIIMK y IPOKAPHUOT YYACTBYIOT PETYISATOPHBIE JIEMEHTHI
(?HXaHCEepHI, CalJICHCEPHI)

7. B TpaHCKpHUIILMHU Y SYKapUOT Yy4aCTBYIOT TPAHCKPUIIIIMOHHBIE (PAKTOPHI

8. TpaHcnALMs B TPOKAPUOTUYECKON KIETKE OCYIIECTBIISIEMbIA HA
MoHouucTponHor MPHK,

9. TpaHcnsus B 3yKapHOTHYECKOMN KIIETKE, OCYILIECTBIISIEMbII Ha
noauuuctponHon MPHK

10.O1HO#M 13 0COOCHHOCTEN TPAHCIALUU Y SYKAPUOT - BKJIIOYEHUE B NENTUIHYIO
LIETIb B KAYECTBE NIEPBOM aMHUHOKHUCIIOTHI METUOHUHA , C KOTOPOI'O HAYMHAKOTCS
CUHTE3UPOBAHHBIE NIENITH/IBI.

(98}

W
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Omeem:1, 2, 4,5, 7, 10

2.YcTaHOBHTH MOCIIEIOBATEIBHOCTH MPOIIECCOB, 00SCIICUNBAIOIINX OMOCHHTE3 OelIKa,
1 3aIIMCaTh COOTBETCTBYIONIYIO MOCIIEIOBATEILHOCTD UMPHI

1) coenunenne PHK-nonrmepassl ¢ mpoMOTOpOM reHa

2) crutaiicuar n”PHK

3) cunte3 PHK no npuHnumy KoMIjieMeHTapHOCTH

4) npucoenunenue naunuatopuoit TPHK ¢ Metnonnaom

5) pacniazi pubOCOMBI Ha CYOBETUHHUIIBI

6) coequnenne nPHK c mamnoit cyOobenunauiieit pudocoMbl

7) TOCTUKEHUE TPUILIIETA TEPMUHALINI

8) oOpa3oBaHK€ MENTUIHON CBSI3U MEKy METHOHHHOM U BTOPOH aMUHOKUCIOTOM
9) pocT noMNEenTUAHON 1enu

10) pa3psiB Bogopoansix cBszeil B JJTHK

Omeem 1,10, 3, 2,6,4,8,9, 7,5

3  OnHoM M3 BaXHEHUINX (YyHKIMI OCJIKOB SIBISETCS y4acTHE B KUCIOTHO-OCHOBHOM
romeocTtaze. B opranmsme uenoBeka reMorioOMHoBass OydepHas cucTeMa SBISIETCS
OJTHOM M3 HanboJiee BaXXHBIX, 0OeCIieurBas He MeHee TpeTu O0y(depHOH eMKOCTH KPOBH.
[Tpu dusznonornyeckux pH KpoBU reMOTIIOONH pealn3yeT CBOI OyPepHyI0 GYyHKIHIO B
OCHOBHOM 3a CUE€T aMUHOKHCIIOTHBIX OCTaTKOB TUCTHAMHA, IO CIICIYIOIICH cXeMe:

o) o)
H
N BN
+ H+ — W
—_—
= N: = N—H
HN—7 HN—Z/
pKa 6.0

Bri0epuTe BepHbIE YTBEPKICHUS:

MpHU T100aBJICHUHU KHUCIOTH PABHOBECUE CMEIIACTCS BICBO

BTOpUYHAS U TPETHYHAS CTPYKTypa FreMOTrI00MHa BIUSIOT Ha Oy pepHYyIO

€MKOCTbh TeMOTJI00MHOBOM Oy(epHOit cCCTeMBI

3. npu ¢usznonoruueckort Hopme pH OydepHas eMrkocTh remMoriioonHoBoro Oydepa
0 KUCJIOTE OOJIbIIe, yeM OyepHast EeMKOCTh IO OCHOBAHUIO

4. OydepHasi eMKOCTb TeMOTII00MHOBOM Oy(epHOIl CHCTEMBbI 3aBUCUT OT
KOHIICHTPAIIUH TeMOTJIO0NHA

5. M3MeHEeHUE KOHIIEHTpAIMU Oeika He BIIMSCT Ha BEIMYMHY OHKOTHYICCKOTO
TaBJICHUS

6. OCTaTOK TMCTHJIMHA COJCPKUT UMUIAA30JIbHBIN ITHKII

N —

Omeem:2, 3, 4, 6

4. Metoabl pa3zesieHns O€JIKOB OCHOBAHBI JMOO Ha pa3HUIE B MOJIEKYJIIPHBIX Maccax
(renmp-bunbTpanys, yIbTpalleHTpU(GYTHUpOBaHKE), JMOO Ha PA3TUYHOM 3apse
MaKpOMOJIEKYJ (3siekTpodopes), MO0 Ha Pa3IuYHOM PACTBOPUMOCTHU (BBICAJIMBAHUE).
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DnekTpodope3 — METOI pa3aeiaeHNus CMECH OSIKOB, OCHOBAaHHBIN Ha ITEPEMEIICHUH UX
MaKpOMOJICKYJI B CTAIIMOHAPHOM JJICKTPHUYECKOM II0JIE.

Br10epuTe BepHBIC YTBEPKIACHHUS, HCITOJIb3YS 3HAYCHUS H303JICKTPHISCKUX TOUCK
OEJIKOB:

HanmenoBanmne 6enka N3osnexTpudeckas Touka (pl)
AJnbOYMHH CBIBOPOTKH KPOBH 4,6
B — I'moGynuH KpoBHU 5,2
vy — I'mo0ynuH KpoBU 6,4

1. bmaromaps Hanu4uIo 3apsaa B COCTOSHUHU, OTINYAIOIIEMCS OT
M303JIEKTPUYECKOT0, OETKH MOABUKHBI B 3JIEKTPUUECKOM MOJIE

B snexTpuyeckom mose 6enKu IBUKYTCA ¢ OJJMHAKOBOM CKOPOCTHIO

AnpOyMHH CBIBOPOTKH KPOBH HAXOAMUTCS B KATUOHHOM (popMe ITpH pH 5,2
Y-rnoOynuH HaxoauTces B (hopMe LBUTTEP-UOHA NPH pH 7,4

AnbOyMUH CBIBOPOTKH KPOBH B 3JIEKTPUUYECKOM I10JI€ IEPEMEILAETCS K KaToLy
pH pH 5,2

B-r1100yiuH B 371€KTPUYECKOM I10JI€ OCTAETCS CTATUYHBIM IIPU pH 5,2

besku ounniaroT oT npuMeceil HU3KOMOJIEKYJISIPHBIX BELIECTB METOIOM JUAJIN3a

nhw

N

Omeem:1,6,7

5  HccrnenoBaTh CTPYKTYypy O€IKOB MOYHO C MOMOIIBIO PEHTIEHOCTPYKTYPHOIO
aHanu3a. [ 3Toro HeoOXOAMMO BBIPACTUTh U3 Oeika kpuctaiul. [Ipu kpuctammmzanuu
Oenka (opMUpYETCS YHOPSAIOYEHHBIH MAaCCUB M3 OTACIBHBIX OEIKOBBIX MOJIEKYJL.
dopMHUpOBaHUE KPUCTALIOB Oellka — CIOXHBIM TIPOLeCC, Ha KOTOPBIMA BIMSET
MHO€ECTBO (hakTOpOoB, B TOM urciie pH, Temneparypa, KOHIEHTpAIKs HOHOB B pacTBOPE
JUTSI KpUCTAJUTM3AIUY 1 Taxke rpaBuTaiusi. Ha pucyHke mokazanbl O€IKOBBIE KPHUCTAIUIbI,
BBIPAILICHHBIE B KOCMOCE, B YCJIOBUSAX HEBECOMOCTH.

https://commons.wikimedia.org/w/index.php?curid=160836

Ha rpanp kpucramia KaMEHHOW COJIM TAJAECT MapajuieIbHBIM MYyYOK PEHTIEHOBCKOIO
uznydenus (4 = 147 nm). OnpenenuTs paccTosiHUE d MEXAY aTOMHBIMU IJIOCKOCTSIMHU
KpUCTaia, eciu TudpakiMOHHBI MaKCUMYM BTOPOTO MOpsiKa HAOII0JaeTcs, Koraa
U3ITydeHue najgaet noj yriom 0 = 31° k noBepxHocTH KpucTtamia. OTBET NIpeICcTaBUTh B
HM, OKPYIVIMTB JI0 JBYX 3HAKOB ITOCJIE 3aIITOM.

Omeemuwt: 0,28 um
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https://commons.wikimedia.org/w/index.php?curid=160836

6. Kakue xapakTepUCTUKHU KPUCTAJUIMUYECKOTO BEIIECTBA MOYXKHO MOJIYYHUTH C
MOMOINBI0 ypaBHeHust bparra-Bynbda?

BapuaHTbl OTBETOB

1. ompenenseT HampaBIeHUEe MAKCUMYMOB TU(PAKITNU YIIPYTO PACCETHHOTO Ha
KPUCTaJJIE PEHTT€HOBCKOTO U3JIyYEHUS

2. MeKIUIOCKOCTHBIE PACCTOSIHMSI B KPUCTAJLIIE

3. NINHY BOJIHBI

4. yroJ CKOJIbKEHUS

5. ONTUYECKYIO IUIOTHOCTh pacTBOpa

6. KOHLICHTPAIIMIO PacCTBOpa

Omeemui: 1,2
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3aganune Nel2

OHTOTEHE3 - WHIWBHUAYyaJbHOE Pa3BUTHE OpPraHW3Ma, B OCHOBE KOTOPOTO JICKHUT
peanu3anys HaclIeICTBeHHOW MH(GOPMAIMKM Ha BCEX CTAIUAX ero (OpMHUPOBAHUT —
OT 3UTOTHI 0 cMepTu. M3yueHne 3aKOHOMEPHOCTEH AMOPUOHAIBLHOTO PAa3BUTHS HA
MpUMeEpPe 3apOJIBIIICH IMO3BOHOYHBIX ITOMOTAET IOHSATH CJIOKHBIC MEXaHU3MBbI
AMOpPHOTEHE3a Y YeTIOBEKA.

1.Mcnone3ys mpenactaBieHHbIE MUKPOGOTOrpaguu, ONMpPENETUTe OJUH W3 HTAroB
HMOpPHOTreHE3a, YKAXKUTE €ro Ha3BaHUE U JIaTe COOTBETCTBYIONIYIO XapaKTEPUCTHKY.

1. JIpoGnenue - oOpazoBaHre OAHOCIOMHOTO MHOTOKJIETOYHOTO 3apO/IbIIia —
OJIacTyIbl.
2. TacTpynsanus - o0pa30BaHKE ABYX-, TPEXCIOMHOTO MHOTOKJIETOYHOTO
3apo/Iplllia — racTPyJIbl.
3. Heitipymsiius - o0pa3oBaHie MHOTOKJIETOYHOTO 3apOIBIII C OCEBBIMHU
OpraHaMH.
4. JlpobmeHue - MeXIy ACICHUSIMH HET POCTa KJIETKH, OO 00heM
3apo/iblllia HE YBEJINYHUBACTCS.
5. JlpoGiieHue - 3aBUCUT OT KOJIMUECTBA U PACIIPEICICHUS KEITKA B
LUTOIIa3ME SIUIICKIICTKH.
I'ucto- u opra"orenes - GopMupoBaHUE HEPBHOM TPYOKHU, XOPIbI, KAIIIKH.
7. OO6pa3oBaHKE 3apOABIIIEBHIX JIUCTKOB — KTOJICPMBI, SHTOJICPMBI U
ME€30/ICPMBI.
8. Jpobsienne — roo6aacTuyecKoe, paBHOMEPHOE VIS U30JICIIUTAIbHOM
SIAIICKIICTKH.
9. JlpoGieHue — nmojHOE JJ1s1 ME30JEUTAIbHON SUIICKIICTKH.
10.IpobneHue — MepoOIaCTHICCKOE IS TTOTHIICITATATBHOM STUIICKIICTKH.
Omeem: 1, 4, 5, 8

o

2.Mcnonb3ys npeactaBieHHbIe MUKpO(OTOrpaduu, yKaxuTe MPaBUIbHYIO
MOCJIEIOBATEILHOCTH MPOIIECCOB U JIATE UX XapaKTepUCTUKY. BribepuTe Bce
BEPHBIE YTBEPKICHHS.
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I.

1. Pucynok A: ITonHoe (rosio6macTudeckoe) HepaBHOMEPHOE aCHHXPOHHOE
npoOJeHrne U 00pa3oBaHKe 0J1aCTOIUCTHI.

2. Pucynok A: HenonHoe (Mepo0iiacTuyeckoe) TUCKOUIaIbHOE IpoOeHne U
oOpa3zoBaHUE JTUCKOOIACTYIIBI.

3. Pucynok A: HemosHoe (Mepo01acTHYECKOE) TOBEPXHOCTHOE APOOICHHUE U

o0pazoBaHue MEPUOIACTYIBI.

Pucynok b: OmogorBopenue.

Pucynok b: OcemeHnenune - CusHUE TOJOBBIX KJIETOK (TaMmer).

Pucynox B: Heipymsmus, hopMupoBaHre HEPBHOU TPyOKH.

Pucynok B: O6pa3oBaHue 0JJHOCIOMHOTO MHOTOKJIETOUHOI'O 3apO/IbIIia

YeJIoBeKa - FacTPYJIbl.

8. Pucynok I': TacTpymsiius myTem 3MmuO0IHH.

9. Pucynok I': 'acTpynsnust myTeM coOYeTaHusl ASISIMUHAIIMA U UMMUTPAIUH.

10.Pucynok I': O6pazoBaHue MHOTOKJIETOYHOTO JIBYXCIIOMHOTO 3apO/IbIIIIa ¢
OCEBBIMH OpPTaHaAMH.

Omeem: 4,1, 9, 6

Nowe

3. B Gactonucre MIIEKOITATAIOIINX €CTh TPH KJIIETOYHBIX CJI0SI, KOTOPBIC TA0T HA4aJIo
MOCJICTYONTUM TKaHsIM. Y 3MOpHOHa MBITITH (opMUpOBaHUE OJIACTOIICIIST HAYMHACTCS
Ha craguu 32 KIeTOK. Bo Bpems 3TOro mporecca Boaa MOCTYIMAeT B AMOPHUOH
Oylaromapsi OCMOTHYECKOMY TPAaJUCHTY. DTOMY ABHKCHHUIO BOJABI CIOCOOCTBYIOT
aKBamoOpWHBI. [ 'epMETHYHOCTh  OOecTeuMBaETCS  IUIOTHBIMH  COCIMHCHHSIMHU
SIUTENAIBHBIX KJIETOK, BLICTHIIAIONINX OIaCTOIEb.

BriOepute BepHbIC YTBEPIKIEHUSI O MPOIECCE OCMOCA:

1. SIBnsieTcs aKTUBHBIM TPAHCIIOPTOM

2. Ilporekaer o npunuuiy Jle llarense — bpayna

3. OcyniecTBIsIETCS NPOTUB IPAJIUEHTA KOHLIEHTPALMU PACTBOPEHHBIX BEILIECTB
4. lIpencraBnsieT coO0N TPaHCMOPT Yepe3 MOTYNPOHULIAEMYI0 MEMOpaHy

5. SIBnsercs npoueccoM nepeHoca MOJIEKYJI pACTBOPEHHBIX BEILECTB

Omeemvi: 2, 4

4 OCMOJISIPHOCTh aMHUOTHYECKOM KUJIKOCTH 3aBUCUT OT MPUTOKA TUTIOTOHUYECKOU
MOYH IJI0/IA U JOJIKHA CHUYKATHCS C YBEJIMYEHUEM CPOKa OEpPEMEHHOCTH.
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OmnpeneneHre OCMOJIIPHOCTH MO3BOJISIET OIICHUTh MPABMWIIBHOCTh Pa3BUTHS
MOUYEINOJIOBOW CUCTEMBI TJI01A.

Ha 38-i1 Hegene BHYTpHYTPOOHOTO Pa3BUTHS aHAIA3 TIOKAa3ajl, 9YTO OCMOJISIPHOCTD
aMHUOTHYECKOM kuakocTu coctaisieT 0,28 Ocm/n. Temmneparypa Tena narueHTKH
37°C. PaccuuTaiiTe OCMOTUYECKOE JIaBJICHHUE aMHUOTUYECKOM JKUIKOCTH.

Otset mpuBeaute B Klla, okpyriauTe 10 1€I0T0 YUCa.

CnpaBoyHas uHbopmalys: yHUBEpcallbHas ra3oBas nocrosinHas R = 8,314
JIx/(monb-K)

Omeem: 722

5 MaremaTnyeckoe MOJAEIUPOBAHUE KIIETOYHOTO JIEJIEHUS MO3BOJISET ONUCATh
MIPOIIECCHI Pa3HBIX BPEMEHHBIX MACIITA00B (OT AOJEH CEKYyH/I 10 9YacOB) U BKIIFOUHTH
B MOJICJTh HOBBIE OJIOKH 10 MEPE Pa3BUTHS MUCCIICIOBAHUNA B3aUMOACHCTBUS
OCJIKOBBIX KOMILIEKCOB. [IpocTeiinieir MOIeNbi0 YBETUYEHUS KIICTOYHON TTOMYJISIIAN
sBJseTCs Mojienb ManbTyca. [lomysiius 6akTepuii pacTeT CO CKOPOCTHIO,
MPONOPLIMOHANIBHOM €€ unclieHHOCTU. Onpenenure, yepe3 Kakoe BpeMs (B yacax)
YHCIEHHOCTH MOMYJIALMU JOCTUTHET BeNUUnHbI 10® eciu 3a mepBblii 9ac 9ncio
0aktepuii Beipocio ¢ 1 7o 1000. OTBET OKpYTJIUTE 10 ACCATHIX.

Omeem: 2,7

6 JleneHue KIETKH MOXKHO PaCCMOTPETh B CBETOBOM MUKPOCKOII BO BPEMs
Metadaszsl MUTO3a. B 3Ty hasy XxpoMOCOMBI MaKCUMAJIBHO YIUIOTHSIOTCS, U UMEHHO
B 3Ty (ha3y ux xopoio BugHOo. PaboTa co cBETOBBIM MUKPOCKOIIOM MPOBOAUTCS JJIs
MOJTYUYEHUS U300paKeHUs 10| yBeIMYeHueM. Yemy paBHO YBEJIIMUECHHE CBETOBOIO
MHKpOCKoma?

1. mpou3BeneHHIO YBeINYEHUsI 0ObEKTUBA HA YBEJIMUYEHUE OKYJISIpa
2. pa3HOCTU MEXIY YBETUUEHHUEM OOBEKTHUBA U OKYJISIpa

3. cyMMe yBEIMYEHHI 0OBEKTUBA U OKYJISIpa

4. yBeIUYEHUI0 OOHEKTUBA

5. YBEJIMYEHMIO OKYJIsipa

Omeem: 1
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3aganmne Nel3

[IpakTryecku Bcsi TeHEPUPYEMAS B HALLIEM OPTaHU3ME SHEPTHUs IEPEXOAUT B TEIUIO,
1 JIUIIh OYCHb HE3HAYMTENBbHAS €€ YacTh TpaHchopMupyercs B padboty. Eciu Ob1
MBI HE UMEJIH BO3MOXKHOCTH 3 ()EKTHUBHO OTaBaTh TEILIO, TEMIIEpaTypa HAIIIETO
TeJla BeChMa OBICTPO IOBHIIIANACH OB, JaXKe HECMOTPS Ha HAIMYHE Y HAC
CITOCOOHOCTH MPOU3BOIUTH MEXaHUIECKYIO paboTy. CyIecTByeT 4eThIpe crocoda
OT/Ja4M TETIa OPTaHU3MOM: TEIIONPOBOIHOCTh, KOHBEKIIHS, TEIUIOOTa4a
H3JIy4Ye€HHEM M UCIIapeHue Yepe3 KoKy U Jerkue. [IpuHIMIbI BceX 3THX MyTen
TEIUIOOT/Ia4U IMOJTHOCTBIO ONPEACISIOTC (PU3NUECKUMH 3aKOHAMU, HO
a0COJIFOTHBIE BEJTUYMHBI TEIUIOOTIAYM B KOKJIOM KOHKPETHOM CTydae 3aBUCST OT
OMOJIOTHYECKUX MTPOIIECCOB.

1.Kakoe xou4ecTBO TEIIOTHI OBLIO MIEPEIaHO CUCTEME, €CITH BHYTPEHHSST SHEPTHS
cucreMbl yBennuuiaack Ha 20 JIx u cuctema coBepimia padory 10 JIx?

30 Ix
20 JIx
10 JIx
40 Ix
5. HenmoctaTouHO aHHBIX JIJIS pacyeTa

B W N =

Omeemut: 1

2. Kakoe KOIM4eCcTBO TEMIOTHI 32 CYTKU TEPSET YEIOBEK IMyTEM
TEIUIONPOBOJHOCTH Uepe3 KOXKY, €CIIU CUUTATh KO UITMEHT TEIJIONPOBOIHOCTH
xosu paBHbIM 0,25 Br/(M-K)? IToBepxHOCTB Tena 1,8 M?, ToNIMHA KOKH 2 MM,
Pa3HOCTh TEMIIEPATYP HA HAPYIKHOUN U
sHyTpennei nosepxuoctax 0,1°C. OTeer npencrasbre B KJ[K B BUAE LIEIOTO
YHUCIIA.

Omeemuwi: 1944

3. JIto6oii mporiecc, MPOTEKAOIINIA B OpraHu3Me, HyKAaeTcs B d3Hepruu. [loatomy
BKHYIO POJIb UTPAET MPUHITUI IHEPTETUIUECKOTO conpspkeHus. [Ipunnummn
HSHEPreTUYECKOrO COMPSKEHHSI COCTOUT B TOM, UTO SK3E€PTOHUYECKAsl PEaKIus
COMPSITAETCS C PEaKIUEN TEPMOAMHAMUYECKH HEBO3MOKHOM U TA€T JIJIsl HEe
sHepruro. CMHTE3 caxapo3bl CONMPSHKEH C PEAKIUEH TUAPOIIN3a
aaeHo3uHTpudocdara. Cxema nporecca:

rroKo3a + gpykro3a — caxaposa + H,O; AG°® =+ 20,9 kJIxx/mMoinb

AT® + H,O — AII® + H3POy; AG® = - 29,2 xJ]x/Momb

Br10eprTe BEpHBIE YTBEPKIACHUS:

1. peakuus CHHTE3a caxapo3bl U3 YIIEBOJOB — IK3EPrOHUYECKAs peaKus

2. peaxkuus ruaponn3a AT® — sHaeprounueckas peaxkuus

3. cxeMa CyMMapHOro mporiecca: Titoko3a + ¢ppykro3at+ AT® — caxapoza +AJlD
+ H3PO4

cymMapHas peakuusa umeet AG°<0

utst cymmapHo# peakiuu AG° = 8,3 kJx/mMonb

CyMMapHas peakius NpoTEeKaeT CaMOIPOU3BOJIbLHO

B MIPEJICTaBJICHHOM TMpoliecce uHTepmeauar - H,O

NV
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Omeemui:3,4,6,7

4. CaMOnpou3BOJILHOCTH ITPOILIECCOB 3aBUCUT OT JIBYX COCTABJISIFOILIUX:
HEPreTHUECKON U SHTPOMHUIHOMN. J[J1s1 0HO3HAYHOM (POPMYIHPOBKU yCIOBHUS
MPOTEKaHUsI CAMOMPOU3BOJILHBIX MPOIIECCOB BBEACHA TepMOAMHAMUYECKast (PYHKITUS
—3Heprusi [ m60ca, yunThiBaroias U3MEHEHUE ITUX ABYX XapaKTEPUCTHK.
CaMoIpon3BOILHOE TEYEHHUE JIFOOOT0 MpoIlecca KOHTPOIUPYETCS IHTATBIIUIUHBIM U
SHTPONMUUHBIM (aKTOpamHu.
Peaxius TEIIOBOM AeHaTypanuu Xxumorpurcunorena npu pH=2 u 50°C
xapakTepusyercs 3HaueHussMA AH? =+417 xJ[x/mons n AS® =+1,32 xJIx/mMonb K.
Hcnonp3ys o0bemnHeHHOE YpaBHEHUE 110 1 2r0 Havan TepmoaunHaMuku AG= AH -
TAS, BeIOEpUTE BEpHBIC YTBEPIKICHHUSI:

l.

Nk wWDd

IIPOLIECC - HK30TEPMUUECKUAN

MPOLIECC CONPOBOXKAAETCS YBEINUEHUEM CTENIEHU OecopsaKa

npolecc xapakrepusyercs 3HayeHueM AG°® = -9,36 k/[x/Monb

3HaueHue pH He BIMsIEeT Ha Mpollecc AeHaTypaluu Oenka

HHTPOMUUHBIN (AKTOP KOHTPOIUPYET MPOIECC

IPU YBEIMYEHUH TEMIIEPATyPbl SHTAJIBIUNHBINA (JaKTOP KOHTPOIUPYET MPOLIECC
IIPU BBICOKHUX TEMIIEPATYPaX BEPOSATHOCTH IK3EPIrOHUYECKOIO IpoLecca
YMEHBILIAECTCS

Omeemurt: 2,3,5

5. llomnmepxkaHne ONTHUMAIBHOTO TEIUIOBOIO PEXUMA KPUTHUYECKH BAXHO IS
oOecrieyeHns MPaBUILHONW PabOThI BCEX CHCTEM OpraHu3Ma. Bricokas wim HHU3Kas
TEMITepaTypa MOXKET MPSAMO BIUATH Ha (YHKITMOHUPOBAHKE KJIECTOYHBIX OpraHei. Taxk,
IIPY HU3KOM TeMITepaType aKTUBHOCTD JIN30COMATTBHBIX (PEPMEHTOB MOXKET CHUKATHCS,
YTO 3aMEUISIET MPOLECC PACIICIUICHUS U YTWIN3AUUH KIIETOYHBIX KOMIIOHEHTOB. [Ipn
CJIMIIIIKOM BBICOKOHM TemriepaType (pepMEeHTBI MOTYT JCHATYPHUPOBATHCS, YTO TAKKE
HEraTHUBHO CKa3bIBaeTCs Ha uX (QyHKIMH. PaccMOTpuUTe pPHUCYHKH, ONpEISIUTe
JIM30COMBI U YKQKUTE UX XapaKTEPUCTUKY. BriOepuTe Bce MpaBMIIbHBIC OTBETHI.

. Pucynok A: octaTouHble Tebla (TEIOJIU30COMBI) COIEPKAT HENEPEeBAPEHHBIN

MaTepual, Halpumep, TUnoQyCuuH.

Pucynox b: B oO6pazoBanue aytonuzocom (aytodarocom) NpuHUMAIOT y4acTHUE
memOpanst JIIC.

Pucynok B: B mepBHYHBIX JHM30cOMax HaxoAsTcs (EpPMEHTbI B HEAKTUBHOM
COCTOSIHUHU.

Pucynox B: dopmupyrorcs u3 my3bIpbKOB (BE3UKYJ), OTACISIOMIMXCA OT
anmapara [ oJIbIKu.
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5. Pucynok B: ¢gopmMupyroTcs u3 my3bIpbKOB (?HIOCOM), B KOTOPBIE MOMAIA0OT

BEIIECTBA IIPU SHIOLUTO3E.

PrucyHOK A: HaxoaUTCS DyXpOMAaTHH U IT€TEPOXPOMATHH.

7. Pucynok b: comepxut (QepMeHTHI, KOTOpPbhIC KaTATH3UPYIOT OKHCIUTEIbHBIC
PEAKINU IbIXATEIBHON LIETIH.

8. PucyHox B: BO BTOpWYHBIX NHM30COMax HaXoOAATCA (PEPMEHTH B AKTHUBHOM
COCTOSIHUH.

9. PucyHok A: yd4acTBYIOT B II€pE€BAapMBAHUM IMHIIM, 3aXBAYCHHOMW IyTEM
SHJIOLIUTO3A.

10.Pucynok B: mpoucxoaut aytodarus U aBToJIu3.

o

Omeemwi: 3,4, 5, 8, 10

6. Opranu3m 4ejoBeKa IMOAJIEPKUBAET TEIJIOBOE PaBHOBECHE, MO3BOJISIS KJIETKaM U
opraHesuiaM (yHKITMOHHPOBATH B YCIOBUSX CTAaOWIBHON TemriepaTypbl. OpraHeisl,
N300paKeHHBIE HAa MHUKpOQoTOorpaduu, M3BECTHBI KaK «IHEPTETHUYCCKUE CTAHITUN
KJICTKH, U WX JEATEIHbHOCTh UTPACT KIIOYEBYIO POJb B MOICPKAHUU TEMITEPATypPhl
Tela dYepe3 BBIPaOOTKY Teruia. BwiOepuTe BCE NpPaBWIBHBIC YTBEPKIACHHUS II0
OCOOCHHOCTAM MX MOP(HOJIOTUIECKOrO CTPOCHHUSL.

: '_.‘_'T'”' Wr &iﬁ, a.
Ll lee S ", ";t?&

1. BHyTpeHHss MeMOpaHa COCTOUT B OCHOBHOM U3 GeJTKOBBIX KOMTUIEKCOB I

o0Opa3yeT MHOTOYHCIICHHBIE CKJIQIKU - KPUCTHI, YBEIMUMUBAIOIIUE TUIOMIAIb €€

ITOBEPXHOCTH.

KonnuecTBo B KJIETKE MOKET TUHAMUYHO U3MEHSIThCS.

JIBymeMOpaHHasi oprasesia.

KonnuecTBo B KJIETKAaX pa3IMYHbIX OPraHU3MOB CYIIECTBEHHO OTINYAETCH.

B cnennanu3upoBaHHbBIX KJIETKaX OPraHoB (MO3T, CEpALE) COAEPKATCS COTHU U

TBICSIYM.

B 3aBucuMoCTH OT TOr0, B KAKMX Y4aCTKaX KJIETKHU ITPOUCXOIUT MOBBILLIEHHOE

noTpedeHNe SHEPTUH, CIIOCOOHBI EPEMEIAaThCs IO HUTOIIIa3Me B 30HbBI

HauOO0JIBILIEr0 SHEProNOTPEOICHNUS.

7. Bo BHyTpeHHElH MeMOpaHe BBICOKOE COJIepKAHUE TPAHCIIOPTHBIX OCIKOB,
(dbepMEHTOB bIXaTEIILHOM TIETTH.

8. Cogmepskar komblieByto mosekyiny JJHK u menkue pubocomsr 70S.

9. JIHK 5Tux opraHein HacJaeAyrTCs 10 MATEPUHCKON JTMHUU.

10.BHYTpH HaXx0IUTCSI MATPHUKC.

nhwe

4

Omeemwi: 1, 3, 7,8, 10
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3apaHue Nel4d

CrekTp NOoTJIONIEHHS KIETKH MPEXIE BCETO OMPEIEIIICTC COCTaBOM
KJIETOYHOTO BEIIECTBA, TEMH KOMIOHEHTAMHU, U3 KOTOPBIX OHO COCTOUT. CIIEKTp
HeceT MHGOPMAIIUIO O COCTOSIHUM BEIIECTBA U €r0 KOMIIOHEHTOB, TaK Kak MpHU
W3MEHECHUH COCTOSHUS KJIIETKH U3MEHSETCS €€ COCTaB M, COOTBETCTBEHHO,
ONTHYECKUM CIIEKTP.

Nornowenwne, OTHOCKT. eaMHMLN

450 500 550 50

Onsuma sonusl, Hm

1.Ha pucyHke mpeacTaBiieHbl CHEKTPHI MOTJIOMICHUS POU3BOIHBIX
reMorjioOuHa:
1 — nezokcuremornobuna (HbH); 2 — kapbokcuremornoouna (HbCO); 3 —
okcuremorioouna (HbO2); 4 — merremornobuna (MetHb)
OKcHUTreHUPOBaHHBIN TEMOTIIOONMH NUMEET MAKCUMYMBI TTOTJIOIICHUS B

1. cuHeit 00acTH CIIEKTpa

2. JKeNnTou 00JacTH CIeKTpa

3. 3eneHoi 00JIaCTH CIIEKTpa

4. KpacHOU 00JIaCTH CIIEKTpa

5. 5) ynbTpaduosieToBoi 001aCTH CIIEKTpa

Omeemwi: 1,2,3

2. B KtoBeTe HaXOIUTCS pACTBOP KPOBH, UMEIOIIMNI KoHLeHTpauuto C=0,85
MOJIb/J1. MOJISIpHBIN MTOKa3aTellb MOTJIOMICHUS I 3Toro pactBopa £€=0,35
1/(cm*mone). OnpenenuTs, BO CKOJIBKO pa3 YMEHBIITUTCS HHTEHCUBHOCTh
CBETa TPH MPOXOXKIACHUH €TO Yepe3 KIOBETY JJIMHEI 1= § CM, 3aII0JTHCHHYIO
3TUM pacTBOopoM. OTBET OKPYTJIUTH J0 MEJIOTO YHCIIA.

Omeemuwi: 240

3. Yoppen JIu batnep, nzydass NUIMEHTHBIE CUCTEMBI PACTEHUM U TIPOLECC
(doTocuHTE3a, BIEPBbIE MPUMEHUJ CHEKTPOCKOMUIO IS OMOXUMHUUYECKUX U
OMOJIOTUYECKUX HCClIeIoBaHu. B Hacrosiee BpeMsi MHOTHE CIIEKTpajbHbIC
METO/bI, IIUPOKO HCIIOJB3YIOTCS B 00JlacTh MenuiuHbl W (papmammu. Ha
MOJOKEHUE MAKCUMYMOB TIOJIOC TOTJIOIICHUS] CYIIECTBEHHOE BIIUSHHE
OKa3bIBAIOT 3aMecTutTeNd. Jlaxke HEe3HAYUTEIbHOE pa3IM4he B CTPYKTypax
MoJIeKysl xyiopodpuia A W B BHOCHT HW3MEHEHHE B UX CIIEKTPaJbHBIC
XapaKTEPUCTHUKH. Bribepure
MPaBUJIbHBIE OTBETHl OTHOCUTEJIBHO CTPYKTYPHBIX OCOOCHHOCTEH B CTPOCHUU
xjopobuiiia A u B 1 X CHIEKTpaIbHBIX XapaKTEPUCTHK.
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Xnopodmnn A

CHs CHs CHs
HsC =
2
Xnopodwnn B
CHs CHs CHs
™

HSC

E & 8 8 8 & 8 &

Vaenstnnit koadiDUIHEHT NOMTONICHHS

(]
=3
T

JUtiHa BONHBL, HM

BapuanTtsl 0TBETOB

1. B monekyne xmopoduiia B 3amecturens, 00BeIeHHBIN B KPACHBIHM KPYT,
MIPOSIBIIAET JIEKTPOAKIENITOPHBIE CBOMCTBA.

2. JlentatHOCTH IOP(HUPHUHOBOTO ITUKJIIA B MOJIEKYJIax xjopoduiuia A u B
paBHa 4.

3. B monekynax xjopodumia A u B ocymecTsisiercs TOIBKO Tt,7-
COMNpPSKEHNE.

4. CnexTpsl 00eux MOJEKYJ XJIOpouilIia XapakTepu3yoTcsl HaTHIUueM
moJioc norJiomienus B ooiactu ;iud BoaH 400-500 uam 1 600-700 aM.

5. Monekyna xnopoduia B otinuaercs oT MoJieKyibl xjopoduia A
HaJIMYUEM CIIOKHOI(PUPHOM TPYIITIHI.

Omeemuwt: 1, 2, 4
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4. Buonoruyecku akTUBHBIE COCTMHEHUS, aHATIM3UPYyeMble MeToiIoM Y D-
CIIEKTPOCKONUU, JTOJKHBI COAEPKATh CONMPSIKEHHBIE U apOMATUYECKHE
(dbparMeHTHI.

O T e S

[Tapaneramout ACHHpI/IH Jumenpodn bensunbdenszoar [Iupaneram

BriOepute nekapcTBEHHBIE CPEJCTBA, UMEIOIINE OJHOBPEMEHHO 7,7 U P,TT-
conpsiKEHHBIE (hparMeHTHI.

1. ITapameramon

2. AcnupuH

3. dumenpon

4. ben3nndeH30aT

5. Ilupaneram

Omeemuwi: 1, 2, 4

5. CnexTpooTOMETpHUUECKUE METOAbl HAaXOIAT NPUMEHEHHE B Pa3IUYHBIX
oOnactsax Ouosoruu U MenuuuHbl. DuiaoreHe3 BKIIOYAET B ceOsl aHAIN3
TEHETUYECKUX, MOP(OJOTHYECKUX U OMOXUMUYECKUX JAHHBIX, KOTOPbIE MOTYT
OBITh MOJIy4YEHbI C TOMOUIBIO CIIEKTPO(POTOMETPUUECKIX METO0B. B mponiecce
SBOJIIOLIMY POUCXOAWIN 3HAYUTEIbHBIE U3MEHEHHS B PA3BUTUU KPOBEHOCHOM
CHUCTEMBI, YTO CBSI3aHO C MyTalUUsAMH B reHax. [ eHeTuyeckne M3MEHEHUs B
TpanckpunimoHHbx ¢aktopax (GATA, Nkx, Tbx), urparoT BaxHyIO poJib B
Pa3BUTUMU  CEPJACUHO-COCYJAUCTOM CHUCTEMBbL. ITH (DAKTOPhl PETyIUPYIOT
AKCIPECCUI0 T€HOB, OTBEYAIOIIMX 3a O0pa3oBaHUE CEPJACYHOW MBIIILBI H
(hopMHUpPOBAaHHE COCYUCTBIX CTPYKTYP. YKaXKUTE MPOTPECCUBHBIE HAPABIICHUS
(unorene3a KpoBeHOCHOU cucteMbl [103BOHOYHBIX.

1. ITosiBnsiercs cepaue

KpoBeHoCHas cucteMa pa3BUBAETCS U3 SHTOIEPMBI.

Cepaue 3aKi1aIpIBa€TCsl HA CHUHHOM CTOPOHE 3apOAbIIIa.

Cepaue pa3BuBaeTCs U3 TPEX CUMMETPUYHBIX 3a4aTKOB.

Cepane nuddepeHIupyercs Ha KaMmephl.

[TosiBnsieTcst BTOpOiA KpyT KPOBOOOpAIIEHUSI.

[TpoucxoasT npeobpa3oBaHus apTeprUaIbHbIX KAOCPHBIX TIYT.
[Ipoucxoaut nudpepeHrpoBKa CoCyA0B, OTXOAAIIMX OT Cepaua.
9. Tlpoucxoasat npeoOpa3zoBaHus BEHO3ZHOTO PyCIa.

10.1TosiBiIeTCSl HE3aMKHYTAasi KPOBEHOCHAsI CUCTEMA

i A Al

Omeemuwi: 1, 5, 6, 7,8, 9

6. M3 anomanuii pa3BuTHs cOCya0B HaubOojee yacto (ot 6 10 22%) BcTpeuaeTcs
M300paKCHHBI HAa PUCYHKE MPOTOK, KOTOPHIM (YHKIIMOHUPYET BO BPEMS
BHYTPUYTPOOHOTO pa3BUTHS, HAMpPaBissi KPOBb OT JIETKUX (CIABIIMXCS) B
aopty. Ilocne poxxaeHus B HopMe OH 3apacTaet B npeaenax 10 neaens. Ecnu
ATOT MPOTOK COXPAHSAETCS, C BO3PACTOM O€3 OMEPATUBHOTO JICUCHHS] MOMKET
MPUBECTH K OCTAHOBKE Cepala. YKaXUTe OCOOCHHOCTH H5TOH aHOMaJuu
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pa3BUTHS B dMOpPUOTEHE3€ M €€ KIMHUYECKHE MPOSBICHUS, BBHIOCPUTE BCE
BEPHBIE YTBEPKICHHUSL.

N300pakeHHBIN HA PUCYHKE MOPOK - OTKPBITHIA apTepUabHbIN MPOTOK.

N300paxkeHHBIN Ha pUCYHKE MOPOK - HE 3apalieHre 00TauioBa IpoToKa.

N300pakeHHBI HA PUCYHKE TTOPOK - HE 3apallieHne COHHOIO MPOTOKaA.

[Ipu coxpaHeHWil NPOTOKAa BO B3POCIOM COCTOSIHUM, Y OOJIBHOIO

MOBBIIIAETCS JTABJIEHUE B MAJIOM KPYT'y KPOBOOOpaIIEHUSI.

5. N3o0paxeHHbId HAa PUCYHKE MOPOK — TPAHCHO3ULHUS MarucTpaibHBIX
COCYJIOB.

6. Ilpy naHHOW NATONOTMM Pa3BUBACTCS 3aCTOM KPOBU B II€UYEHHU, YTO
IIPUBOJUT K CEPICYHON HETOCTATOYHOCTH.

7. Tlpu maHHOW MATOJIOTUU HE peAylUpyeTcs (coxpaHsercs) npasas ayra [V
naphbl )KaOEPHBIX apTepuit

8. Ilpu ganHO# marosioruu coxpausiercss komuccypa Mmexay IV u VI napamu
apTepuaIbHBIX KAOCPHBIX TYT.

9. Ilpu maHHOW MaTONOTMU coxpaHseTca komuccypa mexay IV u Il napamu

apTepuaIbHBIX KAO0CPHBIX JYT.

b=

Omeemuwi: 1, 2, 4, 6, 8
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3ananune Nels

B 1972 rony [xxonatan Cunrep u ['apT HUKOJICOH NPEaIoKuIN «KUIKOCTHO-
MO3aWYHYyI0 MOJICNIb» CTpOeHUs MeMOpaHbl. COTJIACHO ATOW MOJIENIA OSJIKU B
MeMOpaHe He 00pa3yIoT CIUIONIHOM CJI0M Ha TOBEPXHOCTH, a KaK OBl IJIaBalOT B
JUIHTHOM «03epe», 00pa3ys cBOcoOpPa3HYI0 MO3aHKY.

1.PaccmoTtpuTe cxemy CTpoeHUst MEMOpaHbl ¥ BHIOEPUTE MPABUIILHbBIE
YTBEPKICHHUS.

> 4 \7 2 @

1. CtpykTypa 2 Ha pUCYHKE -XOJECTEpPUH, TPUAAONINI MeMOpaHe
KECTKOCTh

2. CtpykTypa 7 Ha pUCYHKE -KOPTUKAJIBHBIN CIION, MPEACTABICHHBIN
AJEMEHTAaMH HUTOCKENeTa (AKTUHOBBIMU MUKPO(UIAMEHTaMU )

3. CtpykTypa 5 Ha PUCYHKE -MHTETPAIbHBIN OCIO0K, CITOCOOHBIH
(dhopMHUpPOBATh MOHHBIE KaHAJIBI

4. CtpykTypa 4 Ha pucyHke-nepudepuueckue 0eJIKu, CoCOOHbIE
BBITIOJIHATH PEPMEHTATUBHYIO (PYyHKITUIO

5. Ctpyktypa 1 — TIMKOKAIUKC - HaIMEMOPaHbI KOMILIEKC.
00-pa-30-Ba-HHBIN OJU-TO-Ca-Xa-PUI-HbI-MU [e-TII-MU TJIU-KO-JIU-TTH-T0B
U TJIU-KO-TIPO-T€U-HOB. BHITIOTHAET penenTypHyo GYHKIHIO B dKUBOTHBIX
KJIETKaX.

6. CtpykTypa 3 - TUNUIHBIA OUCIION, COCTOSIINI U3 MOJIEKYII
dbochonunuaoB u odecreunBarOmMi MeMOpaHe U30UpaTeIbHYIO
MPOHUIIAEMOCTh BEILIECTB

7. Ctpyktypa 3a-ruapoduiibHas ToJ0BKa MOJIEKYJIbl hochoaunuia,
KOHTaKTUPYIOIIAsi C BHE- U BHYTPUKJIETOYHOM cpesion

8.Ctpykrypa 30 -rugapodoOHbie XBOCTHI (hochoaunuioB, GopmMupyromme
CJO# JJ1sl TPAHCIOPTAa KUPOPACTBOPUMBIX BELIECTB
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9 PucyHOK 6- HOHHBIN KaHaJl MEMOpaHbl, Y4aCTBYIOIIUI B OJAEPKAHUU
Pa3HOCTH MOTEHIINAIOB HA BHEIIHEH U BHYTPEHHEH CTOPOHE MEMOpaHBI
Omeemuw 1, 2, 5,6,7,8,9

2.Yto sByIsieTcst OOIIMM JIJTE MeMOpaH OpPTraHellT ¥ TUIa3MaJIeMbl KJIETKH.
BriOepuTe nmpaBUiIbHBIC YTBEPKICHUS

1. Kaxnaprii Tunm  MemMOpaH  COACPXKHUT  crenuuyeckuii  Habop
crenupuIecKrx OEIKOB - PEIENTOPOB U (hePMEHTOB

2. Hanuune cyOMeMOpaHHOrO KOMILIEKCAa ¢ MHUKPO(]HIaMEeHTaMH

(aKTUHOBBIMHU HUTSIMH )

Hannuue ramkokannkca — HaaMEMOPaHHOTO KOMILJIEKCA.

4.  OcHoBa 1100011 MEMOpaHbI - OUMOJICKYJISIPHBIA CIION JIUTTHAI0B
(MnuAHBIN OUCIION),

5. OcHoBa 110001 MEMOpaHbl - HAIMYUE UHTETPATbHBIX U
MOBEPXHOCTHBIX OEJIKOB

6. B cocraB i1unuIoB Bcex MEMOpPAH BXOAAT B OCHOBHOM (hOC(HOJIUIHIBI,
C(UHTOMHEIIUHBI U XOJIECTEPHH.

7. Hanuuue aare3MoHHBIX OCIKOB B MeMOpaHaX, KOTOpPhIE Y4acCTBYIOT B
OpraHu3aluu MEXKJIETOUHBIX KOHTAKTOB U KOHTaKTOB MEXIY
OpraHeJIaMHu.

8.  OcHoBa ;110001 MeMOpaHbl - HOHHBIE KaHAJIbI , KOTOPBIE PETYIUPYIOT
IPOXOXKACHUE CrIeU(UUECKUX HOHOB Yepe3 MEMOpaHy.

9. ns meMmOpaH xapaKT€peH aKTUBHBIM U MACCUBHBIA TPaHCIIOPT

10. MemOpaHy UMEIOT MUTOXOHAPUH, IHAOIIA3MATUUECKasl CETh, annapar
["onb KK, TU30COMBI, TEPOKCUCOMBI, PUOOCOMBI

Omeemuwi: 1, 4, 5, 6,8, 9

W

3 DHpoTrenuanbHbIM HagMeMOpaHHBIA KOMIUIEKC IITMKOKAJIUKC CBSI3aH C
SHIOTEINEM HECKOJIbKUMH KapKacHBIMU MOJIEKYJIaMU, B OCHOBHOM
nporeorinukaHamu. [IpoTeoramkanbl — 3TO MOAKIACC TITUKONPOTEHHOB, B
KOTOPOM YTJIEBOJHBIMH €IMHULIAMU SIBIISIFOTCS MOJIMCAXapUIbl, COJIEpIKaLIIe
aMUHOCaxapuibl — IIMKO3aMUHOIJIMKAHbI, TAKKE KaK TernapaHcyibdar,
XOHJIPOUTUHCYIb(DAT, JepMaTaHCyIb(haT, KepaTaHCYIb(}aT U rHaTypOHOBAs
KHCIIOTA.

BriOepuTe BepHbIE YTBEPKIEHUS B OTHOLLIEHUH OMO3HOTO (hparMeHTa
MoJINCaxapuaa:

ocTaTOK COOH CH,OSO3H
D-TTHOKYPOHOBOM KMCIIOTHI Q o o
e N OH
ocTaToK 6-¢cyrnbdata
OH NHCOCH, N-auemn-D-raraktosamuHa

1. TloxBepraercs ruipoan3y B KUCIOU CPEAE;
2. CoaepxuT O-rITuKO3UIHBIE CBSI3H;
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CopepKuT cI0XKHOI(DUPHBIE CBA3H;

Conepxut N-TIIMKO3UIHBIE CBSI3U;

. MoHO3HBIE OCTaTKH B OMO3HOM (hparMeHTE COEUHEHBI MEXKTY COOOM
B(1—4)-rMUKO3UTHBEIME CBS3SIMU;

6. B cocraB BXOOUT 0.-aHOMEP IIIIOKYPOHOBOW KUCIIOTHI;

7. XOHAPOUTUHCYIb(]AT OTHOCUTCS K TOMOIIOJIUCAXapuaaM;

8. MoHo3HbI€ NpeACcTaBiIeHbI B PypaHo3HOU GopMme;

S

Omeem: 1,2,3

4 JlatepanbHas guddy3us GochounuaoB noaaepKuBacT THOKOCTL MEMOpaHHI,
MO3BOJISISL €1 aIaNTUPOBATHCA K U3MEHEHUSM (POPMBI KIETKU U 00€CTIeYnBaTh
MOJIBMYKHOCTh BCTPOEHHBIX OeskoB. OHa ke TOMOTaeT

3KHUBJISATH HEOOIBIITNE TTOBPEKACHUS, IIPEA0TBpAIas D — k7T
MOTEPIO KJIECTOYHOTO COJECPKIUMOTO H MO ICPKUBAS 6717
O0apbepHbie pyHKMH. Paznuunbie pa3mepsl hochoaunuion

MOTYT BIIUSATH HA TEKYYECTh M IMOJBMKHOCTH MEMOPAHBI, UTO CKa3bIBACTCS HA
paboTe MeMOpaHHBIX OEJIKOB U PEIeITOPOB.

Paccuuraiite paanyc cepudeckoin MoaeKysbl Gochoaunuaa, €Ciu BI3KOCTh
pactBopa pochomunuaos cocrapmia 0,0012 Ia-c. Koabdumment nuddysun
dochomununos B Ouciolinoi Gpochonmunuaaoi Memopane cocrasiser 10710 m%/c
ripu Temreparype 310K.

IMoctosinHas bonsrmana k = 1,38:107° H-m/K;

OTBeT npuBeIUTE B HAHOMETPAX (HM).

Omeemubl: 1,9 HM

5 OT KaKuX MmapamMeTpoB 3aBUCUT CKOPOCTH JaTepalbHON Audy3uu MOIEKYJII B
MemOpaHe?

1. Jlunuauelil cocTaB MeMOpaH

2. Temniepatypa

3. MukpoBsI3KOCTh MeMOpaH

4. TIMOTHOCTH YIAKOBKH JIMITHIOB B MeMOpaHe
5. ot BesmuuHbI [1]]

6. OT DIEKTPUIECKON EMKOCTH MEMOpPaHbI

7. oT TUIa MEMOPaHHBIX OCIKOB

Omeemuwi: 1,2,3,4

6 BrruucanTe TOMIMHAY MEMOPAHEL, €CIIU €€ YYACTOK INIOMAAb0 S=1MKM?
VMEET DIIEKTPUYECKYIO EMKOCTh, paBHyro C=0,3*10"1* ®. Jlusnekrpuueckas
IPOHUIIAEMOCTH MEMOPaHbI paBHa 2. JIMdIeKTpHYECcKas MOCTOSHHAS

g0 =8,85*10°'* ®/M. OTBeT NpeACTaBUTH B HAHOMETPAX.

Omeemui: 5,9 num
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3aganune Nel6

TepMuH «XpoMocoMay ObLI IPEIIOKESH HEMEITKIM

ructojorom I'. Banpaeiiepom B 1888 roay u B mepeBojie 03HaAYaeT
«OKpAILIEHHOE TEeJI0Y.

OCHOBY XpOMOCOMBI COCTaBJISIET JJUHEHas Mmakpomoliekyiaa JIHK.
Cymmapnas qymHa Bcex Mosieky1 JIHK B kieTkax dyenoBeka COCTaBIsIET
OKOJIO ABYX MeTpoB. [Ipu aTOM auameTp sigpa KJIETKA COCTaBIISIET OKOJIO 7
MKM. T.e. cpeansia nnuna Huty JTHK, cocTaBisromiei olHy XpoMOCOMY,
6onee uem B 6 000 pa3 Goblie quaMerpa siapa KICTKH.

1.YnakoBka /IHK B xpomaTun obecriedynBaeT MHOTOKPAaTHOE COKpAIIIEHHUE
nuHeWHBIX pasMmepoB JIHK, HeoOxoaumoe 11s pa3MerneHus eé B spe.
Hwxe nipeacTaBiaeHbl CXeMbl M 3JIEKTPOHOIPAaMMBbI pa3HbIX YPOBHEH
KOMITaKTHU3alMU T€HETUYECKOTO MaTepuaia y sykapuort. [Ipoananusupyiite
HX 1 BBIOEPHUTE MIPaBUIIbLHBIC YTBEPIKICHHUS:
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https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B9%D0%B5%D1%80,_%D0%93%D0%B5%D0%BD%D1%80%D0%B8%D1%85_%D0%92%D0%B8%D0%BB%D1%8C%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BD

4

N —

)

10.

Puc. 4 B: Hute PHK. Ee Tonmuna coctasnser 300 Hm

Puc. 2, 4. Hykneocoma — komruiekc, cocrosimuid u3 JIHK u 6enkoB —
TUCTOHOB

Puc. 4 A: benkoBbIil KOp HYKJIE€OCOMBI -3TO 4 mapbl TMCTOHOBBIX
oenxoB H2A, H2B, H3, H4

Puc. 4 A: rucron H1, BXoauT B coctaB “OyCHHOK”, HAa KOTOPBIE
HamaTtbiBaeTcs Mojekyna JIHK.

Puc. 4 B: rucron H1, nomoraer ¢puxcuponats JIHK Ha HyKI€ocoMe.
Puc 3 — JIBe xpoMaTtuabl coequHssICh GOpMUPYIOT MeTapa3HyIO
XpPOMOCOMY

Puc 3 — XpomMocoMBI YETKO pa3IMuUMbl B CBETOBOM MHUKPOCKOIIE B
nepuoj uHTepdassbl.

Puc. 3 — Tonumna xpoMmocoMbl (AuamMeTp) Ha ctaguu Metadassl 1400
HM

Puc. 3 — CtpyKTypsl pa3niruuuMbl B CBETOBOM MHKPOCKOIIE B

MEepUOJ MUTOTUYECKOTO WIJIM MEHOTUYECKOTO EJICHHS KIIETKH.

Puc. 1 unamerp cniupanu JJHK noctosiHeH Ha mpoOTs:KEHUU BCeil €€
JUIMHBI ¥ paBEH IPUMEPHO 2 HM.

Omeemwvr: 2,3,5,6,8,9, 10

2. XpoOMOCOMBI — 3TO CTPYKTYPBI, IMOSBIISIOIIAECS B KIIETKE BO BPEMSI
JEJICHHS] U PEACTAaBISAIoIME COO0H KOHACHCUPOBAHHBINA XpOMATHH.
N3yuute cxemy CTpOEHHSI XPOMOCOMBI U BBIOEPUTE BCE MPABUIIbHBIE
YTBEPKICHHUSL:
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https://ru.ruwiki.ru/wiki/%D0%9C%D0%B8%D1%82%D0%BE%D0%B7
https://ru.ruwiki.ru/wiki/%D0%9C%D0%B5%D0%B9%D0%BE%D0%B7

XpOMaTHuIbI (2) HECYT COBEPIIEHHO HIEHTUYHBIN HA00p reHOB
Lentpomepa (1) aenut xpoMocoMmy Ha JBa Iuieya: JUIMHHOE — ¢ U
KOPOTKOE — P

3. KoHeunble yyacTKu XpoMaTu — TeIOMeEpHI (3) 3alUIIatoT XPOMOCOMBI OT
pa3pylieHus 1 00eCcreYnBaOT KOHTAKT C A€pHON MEMOpaHOM.

4. B 00JaCTH BTOPUYHBIX MEPETSHKEK (5) TOKAIM30BaHbI T€HBI, KOJUPYIOIIHNE
pPHK.

5. IlenTpomepsl (5) obGecrieunBarOT B3aUMOJIEUCTBUE XPOMOCOM C OeITKaMu
BEpEeTEHA JCJICHUS

6. XpOMOCOMBI CO CIYTHUKAaMHU (4) Ha3bIBAIOTCS] CTy THUYHBIMU WU
CaTEJUIUTHBIMHU.

7. CnyTHUK (4) — y4acTOK KOPOTKOIO IIeua, OTAEIIEMbI BTOPUUHOM
MIEPETSIKKOM.

8. B 3aBHCHMOCTH OT MECTOIOJIOKEHUS SAPBIILIKOBBIX OpraHU3aTOpoB (5)
pa3anyaroT XpOMOCOMbBI METAIICHTPUYECKHE, CyOMETallEHTPUUECKUE U
AKpOLIEHTPUUYECKHE

9. g n3y4yeHust KapuOTHIIA UCIIOJIb3YIOTCS KIETKU B MeTadaze MUTO3a, TaK

KaK Ha 3TOM CTaJUH XPOMOCOMBI BBICTPOEHBI 10 3KBATOPY

Omeemuwi: 1,2, 3,4, 6,7

N —

3. Ilnazmuael — HeOonbime Moiiekyibsl JIHK, aBTOHOMHO perummuupyromuecs
BHE XPOMOCOM, BCTpEUalOILIUecs, TJIaBHBIM 00pa3oM, y OakTepuil, HEKOTOPBIX
apxeit u sykapuort. [Tnazmuanas JJHK oGpuHO KoJbLIEBas U MOKET (hOPMHUPOBATH
CylepclupanbHble CTPYKTYpbl. [l uCClenoBaHMs IUIA3MHUJ  HCIOIB3YIOT
ANEeKTPO(ope3 B arapo3HOM rejie — METO]I MPEJHA3ZHAUYECHHBIN JUIsl ONpPEaeIeHUS
pasmepoB (pparmenToB JIHK, a Taxxke s UX pa3aeiieHHs MO pa3Mepy 3a CUET
pa3HOM CKOpPOCTH [IBJKEHHSI B dJIeKTpuueckoM mnojie. Ilpu ero mpoBeneHumn
UCTIONB3YIOTC  Oy(QepHble pacTBOPHl Ha OCHOBEe Tpuc (TpomMeTaMuH,
(Tpuc(ruapokcumeruii)amuaomerana)) ¢ pH 8,0+8,5.
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OH

HO OH
NH,

Tpuc (TpomeTamuH)

PaccuuTaiite, kakoe KOJMYECTBO XJIOPOBOJIOPOJHON KHUCIOTHI (B MMOJIb), HAJO
no6asute Kk 1 1 10MM pactBOpa TpomeTamMHHA IJs ToOJdyueHus OydepHOro
pactBopa (6ydep TE) ¢ pH 8,0, ecam 10 CONpsHKEHHOM — KHCIIOTHI
pK.((HOCH,);CNH;") = 8,1. B kadecTBe oOTBeTa BIUIINATE IOIYYHBIICECS
3HAUYEHUE, OKPYTIIUTE JIO IECATHIX.

Omeem 35,6

4  BbydepHble pacTBOpbI, UCHOJIb3yEMbIE MPU MPOBEIECHUU 3JIEKTpodope3a B
arapozHoM rene (TAE, TBE) conepxar stunenauamunteTpaaneratr (3TA),
KOTOpbI MHruoupyer BoszaeiictBue Ha JIHK kineToyHBIX HyKI€a3, MOCKOJBbKY
CBA3BIBAET HEOOXOAMMBIE I HUX Kodakropsl — woHbl Mg?', Ca’* u ap. B
XEJIATHbIE KOMILJIEKCHI:

O
(k?* .
an

& O

KoHcTaHTBl HECTOMKOCTH KOMILIEKCOB:
Ku([MgDQATA)) = 7,0-10710
Ky([CaDATA]) = 2,8-10°1

PaccumTaiite, BO CKOJBKO pa3 OTJIMYAIOTCSA KOHIEHTpaluy noHoB Mg?'u Ca®' B 1
MM pactBopax ux komiuiekcoB ¢ OJITA. B kauecTBe OTBETa BIUIIUTE
TIOJIyYMBIIEECS 3HAYEHHE.

OtBer 5




5 Onpenenuth CTPYKTYpy OMOMOJIEKYJI, B YacTHOCTH, Mosekya JJHK, MmoxHo ¢
MOMOILBIO PEHTTE€HOCTPYKTYPHOIO aHanu3a. Ha pucyHnke npeacrasiieHa
pEeHTreHorpamMMma, noaydeHHas Pozanuuaon @paHKIMH, KCIIOJIb30BaHHAS
JxerimcoM Yorconom u @pancrcom Kpukom miist onpeaeneHust CTpyKTypbl
JIHK (32 OTKpBITHS, KacalolmKUecs: MOJICKYJISIPHOW CTPYKTYPbI HYKJIEHHOBBIX
kucnot B 1962 roxy 6si1a nomydena HobeneBckas mpemust no GpuU3U0IOTUN U
MEJIUIINHE).

OnpenenuTe pacCTOAHUE MEXKIY ATOMHBIMM IUIOCKOCTSMHM KPHUCTAaJUIa, €CIM B
PEHTIe€HOBCKHUX JIyyaxX C JJIMHOM BOJHBI A = 1 HM Iu(]paKkIIMOHHBIA MaKCUMyM
MEepBOTro Mopsaka HaOmomaercss noi yriom 45°. OTBeT NpencTaBUTh B HM
OKPYIJIMB JIO IBYX 3HAKOB IOCJIE 3aIITOM.

Omeemwi: 0,7 [ um

6. Pentrenorpaduyeckuii KauecTBEHHBIN (DA30BBIN aHAIW3 OCHOBAH Ha!

Bapuantel oTBETOB

1. onpenenenun pasMepoB dIIEMEHTAPHBIX SYECK;

2. UHIMLIMPOBAHUU AU(PPAKIUOHHBIX OTPAXKEHUN;

3. TOM, 4TO JIJIsl PEHTITE€HOBCKUX JIy4el KPUCTAIIMYECKAS PEIIETKA SBISIETCS
TU(paKIUOHHOM

4. cpaBHEHHH SKCIIEPUMEHTAIBHBIX PEHTTEHOBCKUX CHUMKOB CO CTAHAAPTHBIMU

Omeemui. 3
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3aganmne Nel7

B 1971 roay Xwenb Kiernmne ¢ KojieraMu NpeAcTaBUIN TEOPETUUECKOE
OTHCaHNe MEXaHW3Ma CO3JaHusl MHOXKECTBa KoTui 3amanHoro ¢pparmenta JJHK,
nnn amimadukanuu. B 1977 romy @penepux CaHrep pa3padoTan METOI
omnpeeaeHns HyKJIeoTuaHoM nocaeaoBatenbHoctu JJHK (cekBeHupoBaHue 1o
Conrepy), KOTOpbIM OCHOBaH Ha focTtpoiike Bropoit JIHK nenu meuensimu
HYKJIEOTHUJIAMH, YTO MO3BOJISET OAHO3HAYHO AETEKTUPOBATh UX MOPAIOK.

OTU U Apyrue OTKPHITUS OJITOTOBUIIM MOYBY JUIsl TOTO, YTOOBI B 1984 roy
amepukanckuii onoxumuk Kopu Myiuc npenniokust TEXHOJIOTHIO,
MO3BOJISIONLYIO crienuduuecku amruinduiposatb kopotkue JJHK-pparmenTs
B UCKYCCTBEHHBIX yciaoBusax — meton [11P, 3a uto BrocneacTBum ObLI
yaoctoeH HobGeneBckoii npemuu o xumuu (1993 r.).

1. Tlpoananu3upyite cXemMy W BHIOEPHUTE MPABHILHBIE
YTBEPKICHHUS:

13tan 2 3Tan 3 3Tan n 3T
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1. Ilpu nposenenuun I1LP Beimonmuserca 20-35 HUKIOB, KaXKABIN U3 KOTOPBIX
BKJIFOYAET CTAIMU: MHUIAALIMSA, SJIOHTallUs], TEPMUHALUS

2. IlocnenoBarenbHOCTh cTaguu [IL[P: oTxur npaitMepoB — neHaTypanus —
3JIOHTAIXS ¥ TOBTOPEHUE UK

3. Jlnsa xaxnoro I1I[P-ananu3a neodxoaumo Hanmuue JJTHK-matpuipl,
npaimepoB, Hyki1eoTu0B U JJTHK-nonmmepassl

4. TlepBas cTaausi Ha3bIBACTCA IUIABICHUEM, TaK KaK pa3pyIlIalOTCs
BOJIOPOAHBIE CBsI3U Mexay aByms nensimu JTHK.

5. mpunnun [P ocHoBaH Ha 6a30BBIX cBoMcTBaX MoJiekybl JIHK:
KOMILJIEMEHTAPHOCTH, AHTUIIAPAIUICIIBHOCTH, IMOJYKOHCEPBATUBHOCTH

6. Bropas ctagus -anonranus. TemmnepaTypy peakiMOHHOM cMeCH
nosbimatoT 10 70-75 °C. JIHK-nonumMepasa permiupyeTt ooe Ieru.
JIHK-nonumepasa HaYMHAET CUHTE3 JOYEPHUX LIETIEN OT 3’ —KOHIIA

7. Tperbs cTausi — OT’)KUT PANMEPOB
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8. OTxur nuuTcs He O6osee NByX MUHYT. TeMiiepaTypy MOHIKAIOT B
npenenax 50-68°C, utoos [JHK-mpaiiMepbl MOTIn CBSI3aThCS C
OJTHOIIECTIOYCYHBIMHU MAaTPUIIAMH.

Omeem: 3, 4, 5, 8

2. B 1950-x rr. Aptyp KopubGepr n3yuyan MexaHU3Mbl PeTUIMKALIUN, WIIN
camoyasoenus, [JHK. Emy ke ynanocs BriepBbie ocymiecTBuTh cuHTe3 JJHK BHE
YKUBOU KJIETKH, B POOUPKE.

Nzyuute cxemy peaymnukanuu JJHK. Onpenenure dhepMeHThI WU CTPYKTYPBI,
obOecrieunBaroniye paziauuHbie drtanbl  peayrmkauuu JHK u  BeiOepute
[IpaBUJIbHBIC YTBEPKICHHUSI:

1. Crpykrypa A - SSb-6enku. OHu He T03BOJIAIOT 1BYM HUTsIM JJHK
BHOBB COEJUHUTHCS

2. Crpykrypa b —pepment JIHK-xenukaza. Ona pa3pbiBaer
BOJIOPOJIHBIE CBSI3U MEXKY a30THUCTBIMU OCHOBaHusAMH JIHK

3. Crpykrypa I -pepmenT npaiimaza, OHa CUHTE3UPYET
¢parment PHK - npaiimep.

4. Crpykrypa A - IHK-Tononsomepaza. Ona ynanser
Cynepcrnupain3aiuio B peryIMKaTUBHOM BUJIKE, BHOCS pa3pesbl B
nenu JJHK

5. Crpykrypa J| — npaiimep - kopotkuii pparment PHK. On
Heooxoanm JIHK-nonmMepasam /i1t MHUITMAIIYA CHHTE3a HOBOM
Lenu

6. Crpyktypa 3 - HenpepbsIBHO cuHTe3upyemas 1ensb JJHK. Mmeet
HarnpayieHue oT 5' K 3'-KoHILy

7. Crpykrypa 3 - kopotkue dhparmentsl JIHK, koTopsie crmBaroTcs ¢
MOMOILBIO (PepPMEHTA - JIUTA3BI
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https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%B0

8. Crpykrypa XK — orcraromas uens [JHK. Umeet nanpasnenue ot 5'
K 3'-KOHITY

9. Crpykrypa U - nens poaurensckoit JIHK, Ha koTopoit
CUHTE3UPYETCS JIMIUPYIOIIas Ienb

10.Ctpykrypa XK -nmuaupyromas nens. Cunres JJHK npoucxoaut
HETIPEPHIBHO U COBMAIACT C HAMPABICHUEM JBUKEHUS BIJIKH.

Omeemur: 2, 3,4, 5, 7,9, 10

3. Opnum u3 pepMeHTOB, yuacTByIOMUX B Ipouecce perumkanuu JTHK,
spisercsa JJHK-monumepasa, umeromas 0enkoByto nmpupoay. M3yuunre
npeoxkeHHbid komiuieke JJHK-nmoamMepassl U JByXIEIOYEYHON MOJIEKYJIbI
JIHK u Bp1OepHTE MpaBUIILHBIE YTBEPKIACHUS:

AHTMNapannenbHble
uenu AHK

1. JIByxuenoueunas mosiekyna JJHK mpeacrasnser co0oit mpaBo3akpydeHHYIO
JIBOMHYIO CIIUPAJIb

2. ®parment nonunentuaHoi nenu JJHK-nonmumepasbl, 0003HaueHHBIHM
roJTyOBIM IIBETOM, TIPEJICTABIIICT COO0H BTOPHUHYIO CTPYKTYPY,
Ha3bIBAEMYIO (L-CITUPATIBIO

3. IlepBuunas crpykrypa JJHK npencrasiser coboif mocienoBaTeIbHOCTh
HYKJICOTHIHBIX OCTAaTKOB, COETMHEHHBIX (0oCHOaudPUPHBIMU CBAZSIMU

4. TlepBuunas cTpyKTypa (pepMeHTa MpeACTaBICHA MTOCIEN0BATEILHOCTHIO
AMUHOKHUCIIOTHBIX OCTATKOB, COSTMHEHHBIX CIIOKHOI(PUPHBIMU CBA3SIMU

5. Crabumuzamus BropuuHoit ctpyktypsl JIHK o0ycioBneHa koBaIeHTHBIMHU
B3aMMOJECHUCTBUSIMU
Omeemo1. 1, 2, 3
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4. B ocHOBE M€TO/1a CEKBEHUPOBAHMS HYKJICOTHIHOM nocienoBarenbHoct JJHK
1o CaHrepy JISKUT MOCTATUMHOE MPUCOETUHEHHE
ne3zokcunykieotuaTprudocharos (ANTP) u mogudummpoBaHHBIX
munesokcunykieoruarpudocdaron (ddNTP) k mpaiiMepy min yke HMCIOIICHCS
nocinegoBareabHocTd JIHK ¢ mocneayronmuym pazaeaeHueM U BU3yTu3aluen
CUHTE3UPOBAHHBIX (PparMEeHTOB.

BriOepute npaBuiibHbIC YTBEPKICHHS, UCIIOJIB3YS CXEMY, IIPEACTABICHHYIO
HIDKE:

dNTP

GdNTPs

4aTTP g
ddCTP —g
OdATP —g
CAGTP -9

m

| |
UYLV
IR

f'.,f".'m"

1. B crpykrype ANTP u ddNTP moxHO BbiaenuTs 1o 3 octarka ¢pochopHoi
KHUCJIOTHI

2. B crpyktype dNTP npucyrcTByeT octatok L-ne30xcupu6o3ni

. A30THCTOE OCHOBAHHE U CaxapHbIA (PparMeHT CBSA3aHbI MEXITYy co00M o-N-

TJIMKO3UIHOU CBA3BIO

4. 3a cuet orcytcTBUs Y AANTP ruapokcunsHoi rpynmsl B 3-eM MOJ0KEHUH
IPU BKJIFOYEHUHU TAKOTO HYKJIEOTUA B LIETIh POUCXOAUT OCTAHOBKA
cuntesa nenu JJHK

5. AJIEHUH U ypalui COCTABISAIOT KOMIIJIEMEHTAPHYIO Hapy B
neyxuenovyeunon cnpanm JJHK
Omeemol. 1, 4

|98)

5.0npenenuth CTPYKTYpy OMOMOJIeKYI, B yacTHOCTH, MoJiekys JIHK,
MO’KHO C MIOMOIIIBIO PEHTIEHOCTPYKTYpHOro aHayim3a. Ha pucynke
MpeJICTaBICHa peHTreHOrpaMMa, nojryueHHasi Pozanuunoin @paHkiivH,
rcnoiib3oBanHas Jlxxenmcom YorconoM u @psncucom Kpukom st
onpeneneans ctpykTypsl JIHK (3a oTKpBITHS, Kacaromuecss MOJICKYIIPHOM
CTPYKTYpPBI HyKJIEHHOBBIX KHCIIOT B 1962 romy Obuta moigy4yeHa
HobeneBckas mpemusi o GU3UOIOTHU U MEIUIINHE).
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Brruucnure 1iauHy BOJTHBI PEHTTEHOBCKOTO M3JIYUYEHUSI, KOTOPOE
OTpa)KaeTcsi BO BTOPOM MOPSJIKE OT CUCTEMBI M1ockocTel kpuctaia NaCl
oz yriom ckonbxenus 0=25°. [Tocrosunas pemerku d = 563 mvm. OtBeT
MPEACTAaBbTE B HM, OKPYIJIMTE JI0 TPETHETO 3HAKA MOCIIE 3AIATOM.

Omeem: 0,238 um

6. Kakoit MCTO/ ITIO3BOJIACT I/I36I/IpaT€J'IBHO BBIACIIATD U U3YYaTh OPraHOU/IbI
KIJICTKH

l.

VIR

LeHTpUPyrupoBanue
MUKPOCKOIHUS
criekTpodoToMeTpust
PEHTIE€HOCTPYKTYPHBIN aHaIN3
ra3z0KHJIKOCTHAsI XpoMarorpadus

Omeemui. 1
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3aganune Nel8

Mojenu n3MEHEHHS YUCICHHOCTH TOIYJISLNN, B YaCTHOCTH, MOJIENIb «XUIIIHUK-
KEPTBay», UCIIOJB3YIOTCS U B MeauunHe. Hanpumep, rmpu MoiempoBaHun
OHKOJIOTUYECKHUX 3a00JIEBaHUH OIyXOJEBbIEC KIECTKH PAaCCMaTPUBAIOTCS KaK
KEPTBBI, & TUMQPOIUTHI, KOTOPHIE MOTYT UX TOJIaBIIATh, - KaK XUITHUKH. B 3TOM
Clly4ae MOJEIMPOBAHUE IMO3BOJISIET NIOJIYYUTh HOBBIE 3HAHUS O IIPOLIECCAX
MEXKKJIETOYHOT'O B3aUMOJICUCTBUS IIPU 3TUX MATOJIOTUSAX, HAXOAUTH IIyTH
ONTHUMAaJIbHOM CTPATETUH JICYEHHUs], CO3/1aBaTh HOBBIE JICKAPCTBEHHBIE CPEICTBA.

1. BBI6CpI/ITC MPAaBUJIBHBIC YTBCPKACHHUA VIS MOACIIN «KXHUIMTHUK-KCPTBA»:

1. 9MCIIEHHOCTH TOMYJISIIAA XUIITHUKOB U )KEPTB UCTIHITBIBAIOT
TrapMOHUYECKHUE KOJIeOaHUSI OTHOCUTEIILHO CTAIIMOHAPHBIX 3HAYEHUH C
OJIMHAKOBOM YaCTOTOM, HO CMEIIEHBI 10 (haze

2. YUCIEHHOCTH MOIMYJISIIINN XUITHUKOB U KEPTB HCTBITHIBAIOT
TapMOHUYECKHE KOJIeOaHUSI OTHOCUTEIBLHO CTAIIMOHAPHBIX 3HAYEHUH C
OJIMHAKOBOW YaCTOTOM, HO KOJICOAHUS YHCIICHHOCTH KEPTB OMEPEIKAIOT TI0
daze xonebaHusl YUCICHHOCTH XUIITHUKOB

3. YUCICHHOCTH IMOMYJISAIHA XUIITHUKOB 1 )KEPTB HCIIBITHIBAIOT KOJICOAHMS
OTHOCUTEJILHO CTAIIMOHAPHBIX 3HAYEHUHN C OJIMHAKOBOW YaCTOTOM, HO
aMIUTUTY/Ia ATUX KOJIeOaHU NU3MEHSETCS 110 HKCIIOHEHIIUATLHOMY 3aKOHY

4. YUCIEHHOCTH MOIMYJISIIINI XUITHUKOB U KEPTB U3MEHSIOTCS 110
HKCIIOHEHIIUAILHOMY 3aKOHY, HO CMENIEHBI 110 ¢ase

Omeemvi: 1, 2

2.Ilyctb HauanbHOE yucio ocodeit paBHo 20 000. Koaddumuent pocra e=Iln2
roa 1. Ucnonw3ys moaens ManbTyca, paccuyuTaiTe KOJIM4eCTBO 0co0ei
ciycts 4 roza.

Omeemuwi: 320000

3. Cpeau n1uM@(OUUTOB, pa3BUBAIOUINXCS B TUMYCE, BAXKHYIO POJIb B
Pa3BUTHH MPUOOPETEHHOIO UMMYHHOT'O OTBETa UrpatoT T-Xenmnephl, KOTOPbIe
AKTUBUPYIOT IPYTUE KIETKU TyMOPAIBHOTO UMMYHUTETA. OTIMYUTEIIHHOM
0COOEHHOCTBIO T-XEeNmepoB SBISETCS HATUYKUE HAa MOBEPXHOCTU KIIETKH
MOJIEKYJIbI TpaHcMeMOpaHHOoTO TiukornporenHa CD4. M3yunrte yyactok
CTPYKTYPBI 3TOM MaKpOMOJIEKYJIbl, TPUBEACHHBIA HA PUCYHKE (YTJIEBOIHBIH
(dbparMeHT OTMEUYEH PO30BHIM I[BETOM), U BHIOEPHUTE BEPHBIC YTBEPKICHUS:

H, N
O c
HOCH, NeHTRY
o) [
NH HN
OH >
HO
NH-C-CH,
0
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4.
3.

. AMUHOKHCIIOTa, C KOTOPOU CBSA3aH YIJIEBOAHBIN (PparMeHT, SBISETCS YaCThIO
anbda-crnupanu

. AMMHOKHCIIOTHBIM OCTaTOK, CBSI3aHHBIN C YTIAECBOAHBIM (DparMeHTOM
OOKOBOI1 1IETIbIO, TPUHAIJICKUT acIaparuHy

. CBs13pb yrieBoHOTO (pparMeHTa ¢ MenTHI0M OCYIIECTBIsIeTC yepe3 Oera-N-

INIMKO3UIHYIO CBSA3b

B ocHoBe yrieBonHoro gpparmenTa aexut D-ranakrosza

VYrneBoaHbII pparMeHT npeacTasiieH B popMme pypaHO3bl

Omeemwi: 1,2,3

4.

JInMbOIUTHI ABJISIFOTCS OCHOBHBIM TUIIOM KJIETOK, OOHAPYKUBAEMBIX B
mumbe. [lanHas OuoJorHYecKast )KUIKOCTh XapaKTEPU3yeTCs MEeTOTHON
peakiuii cpefpl, ee 3HaueHue pH Moxet gocturars 9,0, B TO BpeMs Kak B
KpPOBH 3TOT MapaMeTp yAEpKUBAETCI Ha YpoBHE 3HaUeHus 7,4. Paccuuraiite,
BO CKOJIBKO pa3 KOHILICHTPAILUSI HOHOB THAPOKCOHMS B KPOBH OOJIBIIE, UYEM B
auMde Tpu yKazaHHBIX 3HaUeHusx pH?

B xauecTBe oTBETa BIMILIMTE IMOJYYHUBIICCCA 3HAYCHUEC, OKPYIIJIMTC 10 CII0OI0
qucia.

Omeemuwi: 40

5. Moaenu 4iCIeHHOCTH NOMYJISIIUN YYUTHIBAIOT, YTO Pa3HbIE€ BO3PACTHHIC
IPYIIbl UMEIOT PA3JIMYHbBIE YPOBHU POKIAEMOCTA U CMEPTHOCTH.
JIMUTENbHOCTH AMOPUOHATBHOTO U TOCTAMOPHUOHAIBHOTO TIEPHUOJIOB
OHTOT€HE3a BHJIA BIMIET Ha JeMOTrpapuyeCcKUe mapamMeTphl MOMYISIAN.
PaccmoTpuTe cxemy HadallbHBIX IEPUOI0B SMOPUOHAILHOTO Pa3BUTHS
XOPJIOBOT'0 JKUBOTHOTO M BEIOEPUTE BEPHBIC YTBEPIKIICHHUSI.

10
1. B nepuon (puc.5) aApoOiaeHus 3UuroThl YEJIOBEKA YKE HAUMHAIOT
00pa30oBHIBATHCS TKAHU M OPTaHBI.
2. B mporuecce o6pazoBanus 61acTyibl (prc.6) KIETKH YBEIUYUBAIOTCS B

pasmepe.

3. Tlepuon npoOneHus y yeaoBeKa HAYMHACTCS IPUMEPHO C 8- HEJeH
MOCJIE OTLJIOJOTBOPEHHUS.

4. Bo Bpems apo0IieHUs MPOUCXOAUT 00pa30oBaHUE TUTAICHTHI U APYTHUX
TKaHEH, HEOOXOAMUMBIX ISl UMIUIAHTAIIHH.

5. Tlpouecc amOpuoreHesa yeioBeKa MPOUCXOIUT B CIICTYIOIICH
MOCTIEI0BATEIHPHOCTH: 3UTOTa — MOpYyJa — OiacTyna — racTpyia —
HEeWpyJsia — OpraHoreHEs.
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6.

7.

bnactyna uenoBeka — 6macTouucTa, OpMHUPYETCS B pe3yJIbTaTe MOTHOTO
HEPABHOMEPHOTO APOOICHHUS.

XapaxkTep ApoOJIeHNs Y TIO3BOHOYHBIX OTPENENseTcst 0COOEHHOCTIMU
CTPOCHUS MX SHIEKIIETOK, B TOM YHCJIEC KOJIMYSCTBOM JKEITOUHBIX TPAHYII
B IIUTOILIA3ME.

brnactomepsl, B OTIIMYMH OT COMAaTUIECKUX KIIETOK, HE PACXOJISATCS, HE
pacTyT, He U PEepeHINPYIOTCS, HE TIEPEXOIAT B alloNTO3.

JlpoGiieHre — 3TO crieranbHasi pa3HOBUIHOCTh MUTO3a C MPAKTUYECKU
OTCYTCTBHEM MPECUHTETHYECKOTO MEPHOJIA.

10.Bo Bpemst racTpyJisiliiy IPOUCXOAUT MEHCTPYaIbHBIN IIUKII, U )KEHIIKHA

MOXET 3a6epeMeHeTL ITOBTOPHO.

Omeemwi: 5,6,7,8, 9

6. B mporiecce oHTOreHE3a OCHOBHBIC ATAITBI PA3BUTHS OpPraHU3Ma IMMOBTOPSIIOT
myTh ¢unoreHe3a. OcTaHOBKAa MHAWBUAYAILHOTO Pa3BUTHS HA
MTPOMEKYTOYHOM JTAre MOYKET IPUBECTH K TOSBICHUIO MPU3HAKOB TAJICKHX
MIPEAKOB U (POPMHUPOBAHUIO OHTO(PUIOTCHETHICCKUX TIOPOKOB.

KakxoBbI OCHOBHEIE 3BOJTIOIIMOHHBIE ATAIMBI PA3BUTHSI ApTEPUATBHBIX JKa0SPHBIX
JyT y TIO3BOHOYHBIX, M KaKKhe MpeoOpa3oBaHus MPOU3OIUIA Ha Pa3HbIX
CTYNEHSIX Pa3BUTHS?

BriGepute BepHbIE CYKICHUS.

V pbIO niepBbIe ABE Maphl apTepUATbHBIX XKAOEPHBIX AYT PEAYLUPYIOTCS, a
4eThIpe napbl QYHKIUOHUPYIOT KaK MpUHOCSIIKE Ka0epHble apTepun. Y
Ha3€MHBIX [I03BOHOYHBIX PELYyLIUPYIOTCS II€pBas, BTOpas U IsiTas mapsl
nyr. TpeTes nmapa npeBpamaeTcs B HA4aabHYI0 4acTh COHHBIX apTepuid. A
3a CYET YETBEPTOU ITaphbl PA3BUBAIOTCA JYTU a0PTHI.

Y 36MHOBOJHBIX U MPECMBIKAIOIINXCS Pa3BUBAIOTCS YETHIPE AYTU A0PTHI,
y IITUL] — TOJIBKO IIpaBasi, y MIEKONUTAIOLINX — TOJIBKO JIeBas Iyra.

VY xBocTatbix aM(pUOUIl 1 HEKOTOPBIX PENTUIINNA COXPAHSAETCS CBSI3b
MEXKIY COHHBIMU apTEPUSIMU U AYyTaMHu aOPThI B BUAE COHHOI'O IIPOTOKA. Y
YEJIOBEKA COHHBIN IIPOTOK PEAYLIUPYETCS U MOXKET BCTPEUYATHCS TOJIBKO
KaK aHOMaJINs pa3BUTHSL.

ITIo OTKpBITOMY COHHOMY IIPOTOKY Y YEJIOBEKA ApTEpUAIIbHASL KPOBb
3a0pachIBaeTCsl B IYTH a0PThl, U KPOBOTOK B TOJIOBHOM MO3T€ CHHYKAETCSI.
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5. CoHHBII IPOTOK — 3TO CTPYKTYpa, KOTOpast 00pasyeTcs y ioJa u B
AMOPUOHANIBHBIN MEPUO OTBEYAET 3a TPAHCIIOPT KUCIOPO/Ia OT IIIAIICHTHI
K IUIOAY.

6. 3a cuer WecTo! napel ApTEPUAIBHBIX IyT Y HA3€MHBIX I03BOHOYHBIX
pa3BUBAIOTCS JIeTOYHbIE apTepun. Jlo KOHIIa SMOPHOHATBHOTO IEPHUOIA
OHH OCTAIOTCSI CBSI3AHHBIMU € A0PTOl bOTaJIIOBBIM (MM apTepUaIbHBIM)
IPOTOKOM.

7. Y xBocTaThix aM(puOUil 1 HEKOTOPBIX penTinii boTanios nmpoTok
COXPaHAETCS BO B3POCIIOM COCTOSIHMM. Y 4esloBeKa boTaiuioB poToK
PEAYLUPYETCS U MOXKET BCTPEYATHCS TOJIBKO KaK AHOMAJIUS Pa3BUTHSI.

8. B HOpme apTepuanbHbIi IPOTOK 3aKPBIBAETCS B IIEPBBIE YaChl WINA JTHU
nociie poxxaeHus. 11o oTkpeiToMy boTamioBy npoToKy y 4esnoBeka
BEHO3Hasl KPOBh 3a0pachIBaeTCs B JyTH aOPTHI, B pe3yibTare K
BHYTPEHHHMM OpraHaM IIOCTYIIa€T CMEIIaHHasl KPOBb.

9. OTKpBITHIN apTepUaNbHbIN TPOTOK SABISIETCSI HOPMOU B SMOPHOHAIIBHBIN
MEepPHOJI, OH HEOOXOIUM JJI IPAaBUILHOTO KpoBooOpalieHus mioaa. Kposb
110 HEMY MOCTYMAET U3 A0PTHI B JIETOYHBIE apTEPUU U KPOBOCHAOKAET
JIETKHE.

10.boTannoB NpoTOK SBASETCSA YACThIO TUM(ATUUECKON CUCTEMBI U OTBEYAET
3a (pUIBTpaLKIO TUM(BI B OpraHU3Me 0.

Omeemui: 1,3,6,7,9
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3aganue Nel9

B 1852 r. Jlxxopmx ["aOpuens CTOKC MpUIIEN K BBIBOJY, UTO JIy4H, UCITYyCKaeMbIe
(II0OPUTOM, MEHBIIIE TIPEIIOMIISIOTCS, YEM TIOTJIONIEHHBIC, a JITTMHA BOJIHBI
camoii (hOTOTIOMUHECIICHIIMM OOJIBIIIE JUTMHBI BOJHBI BO30YKIAIOIIETO CBETA.
JlroMuHEeCIIeHTHBIN MeTO/1 Ha OCHOBE 3akoHa CTOKCa MPUMEHSIOT B

MEIUITMHE TSI OOHAPYKEHUS HAYATBHOW CTaNH TIOPYH MPOAYKTOB, COPTHPOBKH
(hapMaKOJIOTUYECKUX MPEMAPaTOB, NMATHOCTUKYA HEKOTOPHIX 3a00JI€BaHUIT,
HaIlpuMep, MPOHUIAEMOCTH KaITWUIISIPOB KOXKHU. DTOT aHAJIA3 IPOBOJIAT C
ITOMOUIBIO CIENUAIIBHBIX JIIOMUHECIIEHTHBIX MUKPOCKOIIOB.

1. Ha pucynke nipeactaBiieHbl crieKTphl (1) Bo30yxaeHus (rorsomieHus) u (2)
JTFOMUHECIICHINH (M3TyueHus ). JlJInHa BOJHBI IPUBEICHA B OTHOCUTEIIBHBIX
¢IMHUTLIAX.

l,.01H. en

1.2+ Criexrp
BO3OY AKICHHSH

1 Criektp

THHOMHHCCUHCHIINH

Yy A, OTH. €]l

) 10 20 300 40 50 60 70 S0 90 100

0.0 et |
Lanna soaumt

Kakum BuaM 37€KTPOMAarHUTHBIX BOJIH MOTYT COOTBETCTBOBaTh MAKCUMYMBI B
3THUX CEKTpax?

BapuanTel oTBETOB
1) (a)300 uM - yiapTpaduoaeTOBOE U3TyUCHUE,
(6) 550 HM - 3eneHBIN CBET
2) (a) 300 HM -3eJICHBIH CBET
(6 )550 HM - yapTpadHOICTOBOC U3ITyUCHUE
3) (a) 6 cM — paTUOBOHBI
(6) 2 cM — paIMOBOIHBI

Omeemoui. 1

2. PaccuunTaiite Ha CKOJIBKO ITPOLIEHTOB YBEINYUTCA KBAHTOBBIA BBIXOJ]
JIOMHHECILICHIIMH BEIIECTBA, €CJIUA MTPU TOW K€ NHTEHCUBHOCTH JIIOMUHECUEHLINN
WHTEHCUBHOCTbH MOTJIOIEHHOTO CBETa yBeInunBaercs Ha 30%?

B kadecTBe 0TBeTa BIUIIKUTE MMOTYYUBLIEECS 3HAUECHUE B %, OKPYTIUTE 10
1[E€JIOTO YHMCIa.

Omeemui: 23

3. Hcnonb3oBaHue CBETaA C Pa3IMYHOMN JJIMHOW BOJIHBI IPUMEHSIIOT B MEAUIIMHE
B Pa3NUYHBIX TpoIleaypax Gu3noTepanu, B Kypoprojoruu. [Ipu oomydennn
KECTKUM YIbTPa(PHOIETOM MOCTE NITUTEIHHOTO MPEeObIBAHUS HA COJIHIIE MOTYT
BO3HHKATh OTPHUIATEIIbHBIC SIBJICHUS, IPUBOASIINE K BOSHUKHOBEHHUIO MYTAILUH.
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B xiteTkax snuTenus KOXku CyleCTBYIOT 3alIUTHBIE MEXaHU3MbI OT TAKOTO
Bo3nelicTBrs. Kakre MexaHW3MbI 3aIIUTHI OT MyTaIuii Ha (GU3HOJIOTHIECKOM U
T€HETUYECKOM YPOBHE MPOSIBIISIIOTCS B KIJIETKE?

1. Hamnuue depmentoB penaparuu JHK B siape

2. BbIpa0OTKa MUTMEHTa MEJIaHMHA B BEPXHUX CJIOSIX KOKHU

3. anonTo3 KJIETOK C HapylIeHneM cTpykrypsl JTHK

4. aktuBanus pepmenTos penapauuu 1 JHK — nomumepassl

5. npekpaienue npoueccoB cuntesa JJHK

6. IOBBIIIIEHHAs NHAKTUBALIMS XpOMaTHHA, (POPMUPOBAHUE IETEPOXPOMATHHA

7. NOBBILIECHHAS aKTUBALMsI XpOMaTUHA, (pOpMHUpOBaHHUE yXpOMaTHHA

8. aktuBarms 6enkoB koHTposist JJIHK, p53

9. mepexon KIETOK B CTAIUIO MUATO3a

10. ycuiieHne akTUBHOCTH (DEPMEHTHBIX CHCTEM BCJIE/ICTBHE HarpeBaHUs CPeIbl

Omeemuwi: 1,2,3,4,8,10

4.B IMpOoHCCCC 3BOJIIOIHUHA PAL )KUBOTHBIX, B TOM YHCJIC PCIITUIINH, BBIpa6OTaJII/I
(1)I/IJIOF CHCTHYCCKUC HpI/ICHOCO6J'I€HI/I$I I IIPOKHUBAHUSA B YCIIOBHAX
IMOBBINICHHOI'O U3JIYYCHHA COJTHCUYHBIX nyqeﬁ C pa3JIMYHbIMU TJIMHAMHA BOJIH
BBICOKOM MHTEHCUBHOCTU. OHU SBIISIIOTCS HCpBOﬁ r pynnoﬁ IIO3BOHOYHBIX,
AJJalITUPOBAHHBIX K JKHU3HH Ha CVYIIIC.

Kakwne ocobeHHOCTH @HHOFGHCB& peHTI/IJII/Iﬁ HaXOJAT OTPAXKCHUC B OHTOT'CHC3C
YCJIOBCKA U BO3MOKHBIX OHTOI'CHCTHYCCKHUX HOpOKaX?

. Hanmnume BTOpHYHOM NOYKH

. Hannume nepBUYHOM MOYKHU BO B3POCIOM COCTOSIHUU
. TPEXKaMEpPHOE CEPJILIE MTPH MATOJIOTUAX PA3BUTHS

. MHOT'OCJIOMHBIN SIUTEINNA KOXKHU

. aMHHOTHYECKass 000JI0YKa 3apoIbIIa

. STUCUCTHIC JICTKUE

. UXTUOIICUHBIN THIT MO3Ta

. MAMMAaJIbHBIM THUII MO3Ta

. 3ayPOIICUIHBIN TUIT MO3Ta

10. Hanuyue MaTKK B PE3yJIbTaTe CPACTAHUS MIOJIJIEPOBBIX ITPOTOKOB Y
penTuiInn

Omeemui: 1,3,4,5,9

O 0 1N DN B~ WK —

5. XeMUIIOMUHECLEHIIMSI BOSHUKAET 32 CUET SHEPIUH PEAOKC peaklnid, KoTopas
TpaHchOpMHUpYyETCS B HHEPTHUIO AIIEKTPOMATrHUTHOTO M3ITy4YCHHUS.
XEeMUJIFOMUHECIICHTHBIM aHaIU3 MO3BOJISIET OLEHUTh KOHIEHTPALIMIO AKTUBHBIX
¢dopm  kucnoponma (ADPK) wu  sddexkTuBHOCTH  (PYHKIIMOHUPOBAHUS
AHTUOKCUJAHTHOM CHUCTEMBl OpPraHU3Ma; HCIOJB3YEeTCS JUIsl  W3Y4YEHUs
OMOXKHUIKOCTEH, KJIETOK KPOBU, B UMMYHHOM aHajun3e. B XeMUIIOMHUHECIIEHTHOM
aHaim3e OMocyOCTpaToB B KayeCTBE HCTOYHMKA THIPOKCHIBHBIX PpPaJUKajoB
UCIIONB3YIOT peakunto DeHToHa:
Fe?" + H,0, — Fe¥* + OH + OH
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JIns XEeMWIIOMUHECHEHLIMM, WHIYLUHPOBAaHHOW peakuued DOeHTOHa, BaXXHbI
KMHETUYECKUE NTAPAMETPHI PEAKILIUU.

Koncranra ckopoctr peakiu k = 5,6-107° 1/(MkMoib-¢). PaccunTaiite cKOpocTh
peakiuu (B MKMOJIB/(JI'C)) TIO MCTCUYCHHUH BPEMEHHM, PABHOTO TEPHOIY
HOJynpeBpanienns, ecnu ucxomnsie konuentpamuu: c(Fe*') = c(H,0,) = 10°
MKMOJTB/JI. B KauecTBe 0TBEeTa BIMIIUTE MOTYIHBIICECS 3HAUCHUE, OKPYTIUTE JI0
[EJIOTO YHCa.

Omeem 14

6. Jlucbananc mpomykumu u snumuHanmun A®DK TOpUBOIUT K HAPYIICHHIO
BHYTPHUKJIECTOYHOTO  PEAOKC-TOMEOCTa3a H  OKCHAATHBHOMY  CTpeccy.
HedepmentatuBHasi  aHTHOKCHJIAaHTHAs CHCTEMa OpraHW3Ma  BKJIIOYAET
IIYTaTHOH, acKopOaT U TOKo(epo.

I'myratuon (G-SH) npu neiictBun ADK okucnsiercs B rayTaTuoHaucyibhus (G-
S-S-G). Perenepammsi  TIyTaTHOHA  OCYIIECTBISETCS  BOCCTAaHOBJICHHEM
kopepmenrom HAJID-H.

s pemoxc mpomecca: G-S-S-G + HAI®-H + H* — 2G-SH + HAID'
paccuuTaiiTe KOHCTaHTY pPaBHOBECHS, UCIIONB3Ys ypaBHeHuE: 1gK =n-Ap /60(MB),
I1€ N — YWCIO DHJIEKTPOHOB, €CIM 3HAYEHMs] PEAOKC MOTEHLHUAJIOB IpH
¢usnonornyeckux ycnosusx (310K, pH 7,4):

o "(HAJJ®'+ H/HAAD-H) =-324 mB

¢.”(G-S-S-G +2H"/2G-SH) = - 240 MB

B kayecTBe OTBeTa BHOUIIMTE MOJIYYMBIIEECS 3HAYEHHE, OKPYTJUTE A0 LIEJIOro

qucia.

Omeem 631
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3aganune Ne2(

Pa3pemaroniasi crrocoOOHOCTh MUKPOCKOIIA OTIPEIEIISET €T0 CIOCOOHOCTh
pa3nensaTh ABa OJM3KO PACIOIOKEHHBIX 00BbEKTa M BUACTh UX KaK OT/ICIbHBIC.
UYewm BhIIIIe pa3perniaronias ClocoOOHOCTh, TeM 0oJiee JeTaTM3UPOBAHHBIC U
YeTKHE N300paKeHHsI MOYKHO TOJyYnTh. BiusHMe paspermaromnieii CnocoOHOCTH
MHUKPOCKOIIAa Ha UCCIICIOBAHUS U TUATHOCTUKY HE MOXKET OBITh MEPEOIEHEHO,
MOCKOJIbKY OHa MO3BOJISIET HAOIIOAATh CTPYKTYPhI U O0BEKTHI, KOTOPhIE
SBJISIFOTCSL KJIFOUEBBIMU TSI HACHTU(PUKALIUN ONIPEIeTICHHBIX OOJIe3HEH,
M3Y4YEHUsI MUKPOOPTaHU3MOB U PEIICHMsI IPYTUX HAYUYHBIX 3a/1a4.

1.ITouemy MmemOpaHy OMOJIOTUYECKON KJIETKU HEJIb3s1 YBUJETh B ONITUYECKUI
MUKPOCKOIT?

BapuaHnTbl oTBETOB

1. ITpenen pa3pemnieHus onTUYeCcKoro Mukpockona cocrasisier Z=300-600 um
2. Tonmuna memOpansl L=10 am

3. Tonmuua memOpansl Z=500 Hm

4. Ilpenen paspenieHus ONTHYECKOr0 MUKpPOCKona cocTapisier L=1 MkM

Omeemui: 1,2

2. B COBpEMEHHBIX ONTUYECKUX MUKPOCKOMNAX arlepTyPHBIN YIOJI IOCTUTAET
HanOoJpIero 3HadueHus u=140°. Haitnure npeaen pa3pereHus TaKkoro
MUKpockomna s A=555 uM. OO0beKTHB O€3bIMMEPCHUOHHBIH (CyXas
cuctema). OOBEKT OCBEIIAETCSl HAKJIOHHBIM ITy4YKOM cBeTa. OTBET
IpeJICTaBbTE B HM U OKpyIIIUTE A0 1enoro uncia. (Ilpumeuanue: a=u/2)

Omeemwi: 360 Hm

3. Paccmotpute n300pakeHre MONEPEUHOro cpe3a SMYHUKA
MJIEKOMUTAIOIIET O, MOJYYEHHOE € MTOMOILBIO CBETOBOTO MUKPOCKOTIA.
VYcTaHoBUTE NOCIIEN0BATENHLHOCTh PA3BUTHS MTPEIIIECTBEHHUKOB IMOJIOBBIX
KJICTOK B SIMYHUKE KEHITUHBI.

ponnukynsi
AUYHKKE

1. ®omnuKys CTUMYJIHUPYET BBIOPOC M0TenHU3upytoiiero ropmona (JIIN).
DTO BBI3BIBAET UCTOHUYEHUE CTeHKHU (posumukyna. [Toa naBneHuem
(b OUTUKYJISIPHOM KUJIKOCTH 000JI0UKa Pa3pbhIBAETCS, U OOITUT BBIXOJIUT B
OPIOIIHYIO MOJIOCTh, OTKY/1a 3aXBaThIBaeTCs (haJJIONMUEBON TPYOOH.

2. Tlon BnusinueM ommmkynoctumyupytoriero ropmona (OCI)
b oTUKYIISIpHBIC KIETKH MPOJIH(PEpUpyIoT, 00pa3ysi MHOTOCIOWHBIN
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IPaHyJIE3HBIN CIOU. MeX Iy KIIETKaMU MOSABIIIOTCS MOJIOCTH C
(GOMMHUKYIAPHON )KUJIKOCTBIO, COJEPKAIIe SCTPOTCHbI U IPYTHe
ropMOHbL. DOJITUKY YBEIMYUBAETCSA B pa3Mepe.

K 7-my nHIO npiKI1a BRIIETSETCS OMUH (DOJUTUKYJII, KOTOPBIN MPOAOIKACT
poct. O6pa3oBanue (HOUTUKYISIPHOU IMOJIOCTH MTPOBOLUPYET OBICTPHII
pocT (HOITHKYIIa, KOT/Ja MOJI0CTh COCTABISIET OOJIBUIYIO YacTh (POJUIUKYIIA,
ero cuuTtatot 3penbiM (I'paados my3bipek). OOLUT pacnoioKeH Ha
SUIIEHOCHOM OyTOpKe.

[Ipu on010TBOPEHNH OBOLIUT BTOPOIO MOPSAKA 3aBEPILIAET BTOPOE
JIeJIeHHe Meilo3a, 00pa3ysi 3pellyto SUIEKIETKY U BTOPOE MOISIPHOE
tenblle. [locne oBysauu ocTaTku (HOUIHMKYJIa IPEBPAILIaOTCs B )KENTOE
TEJIO.

C HayajaoM MEHCTPYaJIbHOTO LIMKJIA MO I€HCTBUEM
dbomukynoctumynupytoiero ropmona (OCI') HeckoabKO (OJTUKYIIOB
akTUBUpyeTCcs. POJUTUKYIISIPHBIE KJIETKA CTAHOBATCA KyOUYECKUMH, a
BOKpyT oonuta popmupyercs zona pellucida (mpo3paunas obonouka) u3
TIIUKONPOTEMHOB. OOLUT yBEIUYUBAETCS B pa3Mepe U HAKaIlJIMBaET
MUTaTEIbHBIE BEIIECTBA

Bo BHyTpuyTpoOHOM NEpHOJIE B SMYHUKAX 11012 (POPMUPYIOTCS
OOTOHMH, KOTOPBIE PA3MHOXKAKOTCI MUTO30M. K MOMEHTY pOXKIECHHUS
JEBOYKH B €€ IMYHUKAX COJEPKUTCS OKOJIO 1—2 MITH IPUMOpAUAIBHBIX
(OJTMKYIIOB, KaXKIbI U3 KOTOPBIX COJIEPKUT OOLIUT IIEPBOTO MOPSIKa,
OCTaHOBUBIIIHICS B ipodaze meitosa [, okpyKeHHBI OTHUM CIIOEM
YIUIOIIEHHBIX (QOJTUKYJIIPHBIX KIETOK.

Ilepen oBynssMeEN OOLUT NEPBOrO MOPSAAKA 3aBEPIIACT IEPBOE JIEICHUE
Melo03a, B pe3ysbTaTe yero 00pasyercs OBOLUT BTOPOTO MOpsJIKa U
noJisipHoe Tesnblie. OOUT BTOPOTO NMOpsJIKa OCTAETCs B CcTaauu MeTadasbl
BTOPOTO JIEJICHUS MeH03a J0 OTUIOJOTBOPEHUSI.

Omeemuwi: 6,5,2,3,7,1,4

4. VYBenuuyeHHE roJI0BHOTO MO3Tra B MPOLIECCE IBOJIIOIUU MTPUBEIIO K

TMTOSIBJICHUIO TOPMOHAJIBHBIX ITUKJIOB, PETYJIMPYIOIINX OBYJISAIIUIO U
MIOJIOBOE MOBECHUE, TOCTEIIEHHOE Pa3BUTHE HEOKOPTEKCa KOPPEIUPYET
CO CHHKEHHEM YHCJIa OOIIUTOB, KOTOPOE KOMIIEHCUPYETCS IMOBBIIICHUEM
POAUTENBCKOM 3a00THI.

Kakune oCHOBHBIC ATambl BOJIIONNN, TUITBI OPTaHU3AIMN 1 aHATOMHYCCKHEC
0COOEHHOCTH T'OJIOBHOT'O MO3Ta y Pa3HBIX KJIIACCOB IMTO3BOHOYHBIX ?
Br10eprTe BEpHBIC YTBEPKIACHMUSI.
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VY pbIO roJOBHON MO3T XapaKTepU3yeTCsl JOMUHUPOBAHUEM IIEPETHETO
MO3ra, KOTOPBIH pa3esiéH Ha MoIylapus U BHIIOIHAET QyHKIUU
3pUTENBbHOTO aHanu3aropa. CpenHui MO3T pa3BUT C1ado.

VY 36MHOBOJHBIX IOMUHUPYET CPEAHUN MO3T (MXTUOTICUIHBIN THIT), a KOpa
OOJIBIIUX MOTyILIAPUN OTCYTCTBYET. M03KE€UOK 36 MHOBOIHBIX
pEeAyLHPOBaH U3-3a IPUMHUTUBHOCTH JBHKEHUM.

VY npecMbIKaIouXCcsl BOEPBBIE MOSBIIAECTCS HOBAsI KOpa (HEOKOPTEKC) U
MO30JIMCTOE TENO, a BBICIIUM UHTETPATUBHBIM LICHTPOM CTAHOBHUTCS
MIPOMEXKYTOUYHBIA MO3T.

VY nTun AOMUHHPYIOT NOJIOCAThIE TeJa MePEIHEro Mo3ra (3aypOorCHUIHbII
THIT), @ KOpa OCTAETCS TOHKOW. M03K€UOK NTHUI] CUIIBHO Pa3BUT IS
KOOpPJIMHALIAHU ITOJIETA.

VY MJIEKONUTAIOIUX CPEIHUI MO3T MPEJACTABJIEH JABYXOJIMHEM U SBIISIETCS
BeayumM otaenom. Kopa Oonblux mosymapuii OTCyTCTBYET.

Benymum otaenom y MIEKONMUTAIOMINX SIBISIETCSA KOpa OOJIBIINX
nostyrapuii (MaMManbeHbIi THM). Kopa cioxHo opranuzoBaHa
(pa3BUBaeTCsI HEOKOPTEKC) U BBINOJIHSET BbICIINE UHTETPaTUBHbBIE
GyHKUIUU.

VY Bcex M03BOHOUYHBIX FOJIOBHOM MO3T OPMUPYETCS U3 MSATH NEPBUUYHBIX
ITy3bIPEN, & CIMHHOW MO3T HE UMEET CBSI3U C KEIyAOUYKaMU.

VY yenoBeka npo33HIedanus (Hepa3aeJaEéHHOCTh MOJIyIIapuil) BOZHUKAET
M3-3a HApyUIEHUS pa3BUTHA 33JJHETO MO3Ta Ha MO3/IHUX 3Tarax
AMOpHOreHe3a.

HoBas kopa ycTaHaBiIMBaeT CIOKHEHIINE CBSI3U MEKYy BCEMU
aHAIM3aTOpPaMH U 00ECTICUUBAET CII0KHOE YCIOBHOPE(ICKTOPHOE
MTOBEJIEHUE, BBICOKYIO MNIACTUYHOCTh OPraHU3Ma.

10.Y HU3MMX MIEKONUTAIOMUX (HACEKOMOSIIHBIE, TPHI3YHBI) IOBEPXHOCTh

MOJTyIIIApUIA TIOYTH JIUIIIEHA OOPO3/1 ¥ 3HAYUTEILHYIO €€ YacTh 00pa3yeT
JPEBHSIS U CTapasi KOpa; Y BBICHINX (XUIIHBIE, KHTOOOpa3HbIE, 00E€3bsHbI)
KOopa u3pe3aHa 0oJIbITUM KOJIMYECTBOM 00OpPO3/l, KOTOPhIE OYEHb
YBEJIMYUBAIOT €€ TOBEPXHOCTb.
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Omeemuwi: 2,4,6,9,10

5. Ilpu napymenuu ¢pyHKIUHA HEPMEHTOB OPTaHUIECKUE KUCIOTHI
HaKaIJIMBAaIOTCA B KPOBU U B TKAHAX, YaCTO B BUJIC MAJIOPACTBOPUMBIX
KaJIBI[UEBBIX COJICH, KPUCTAJIBI KOTOPBIX XOTSI U HE BUIHBI HEBOOPYKEHHBIM
B3TJISZIOM, HO MOTYT OBITh OOHAPYKEHBI B X0JI€¢ MUKPOCKOTTHIECKOTO
UCCJICIOBAHMUSI.

K TakuM KucioTam OTHOCSTCS IIaBeseBas (3TaHIMOBast), MOJIOUYHAs (2-
TUAPOKCUTIPOTIAHOBAS) U HEKOTOPBIE JPYTHE KUCIOTHI.

BriGepute BepHbIE YTBEPKICHUS O CTPYKTYPE U CBOMCTBAX HEKOTOPBIX
OpraHUYeCKUX KUCJIOT U UX COJeH

1. Oxkcanat KajnblMs COJIEPKUT JBA OCTATKa IIaBEJIECBOM KUCIOTHI

2. Okcanat Kanplus pa3pyuiaercs ykcycHol kuciotoit (pKa
(CH3COOH/CH;3COO") = 4,76; pKa (H.C,04/HC,04) =1,19; pKa
(HC204'/C2042') = 4, 21)

3. IllaBeneBas kucioTa sSBIsETCA 00JIEE€ CUIBHOM, YEM YKCYCHAS.

4. MosouyHas KUCTI0Ta BCTYIAET B PEaKIrIo cojieoOpa3zoBanus ¢ 1 MoJb
NaOH

5. MonoyHas kucioTa ooanaer 6osee ci1adbbIMU KUCIIOTHBIMUA CBOMCTBAMH,
YeM MpONaHOBas

6. MosouHnas kuciioTa 001a/1aeT ONTHYECKON aKTUBHOCTHIO

Omeemuwi: 3,4,6

6. MHorue mnaroreHHble OaKTEepUu HMEIOT MUKPOKAICYIy, KOTopas
3aIuIaeT OaKTepUATbHYIO KJIETKYy OT JCMCTBHS MMMYHHOM CHCTEMBI. ITO
CIIU3HUCTOE 00pa3oBaHUE HA MOBEPXHOCTHU KJIETKHU TOJIIUHONU MeHee (0,2 MKM,
MMO3TOMY MHUKPOKAINCYJa BBISBISIETCA TOJIBKO C TOMOIIBIO AJIEKTPOHHOM
MUKpOCKONIMU. B dacTHOCTH, y MuUKOOakTepuii TyOepKyje3a MHUKpOKAICyJia
COCTOUT W3 CIOXXHOTO d(upa aucaxapuja TPEranso3bl W BBICHIMX KUPHBIX
KHUCJIOT.
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Tperanosa

BriGepute BepHbIE YTBEPKICHUS, XapaKTEPU3YIOIINE CTPYKTYPY U CBOMCTBA
Tperajio3bl

SIBasieTcss BOCCTaHABIMBAIOIIUM JUCAXapUIOM

CnocoOHa K MyTapOoTaluu

Conepxut npocTyro 3(pUPHYIO CBSI3b

ConepKUT TIIMKO3UIHYIO CBS3b

CocTouTt 13 ABYX OCTaTKOB D-IITIOKONMPAHO3BI

CnocobHa K TUPOIU3Y B KUCIIOHN cpefie

A

Omeemvi: 4,5,6
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3amanue Ne21

PeHTreHoCTpyKTYpHBIN aHAU3 Ha CETOHAIIHUN I€Hb SIBIAETCS € IMHCTBEHHBIM
AKCIIEPUMEHTAILHBIM CTIOCOOOM, TTO3BOJISIONIAM C AaTOMAPHON TOYHOCTHIO
OTIPENIETUTh TPEXMEPHYIO CTPYKTYpY O€liKa, MPOCTPAHCTBEHHBIC KOOPIUHATHI
BCEX aTOMOB HCCIIEyeMOT0 00bEeKTa. PEHTITeHOBCKAsT KpUCTAIUIOTPaQus HPOKO
WCIIONIB3YETCS IS U3aliHa U HaIMpaBJICHHOW MOAU(MUKAIIIN MOJIEKYJI C IIEIIBIO
JAJIbHEUIIIETO0 UX UCTOJb30BaHUS B MEIULIMHE U MPOMBbINUIEHHOCTH. Hanpumep,
3HaHHUE CTPYKTYPHI O€JIKa U €ro KOMIUIEKCA C MHTUOUTOPAMH SIBIISIETCS
pemarouM GhakTopoM MPpHU CO3AaHUU JICKAPCTBEHHBIX MPENapaToB.

1.Kakue xapakTepuCTUKN KPUCTAILNTNYECKOTO BEIIECTBA MOKHO MOJYYHTh C
OMOIIIBIO ypaBHEeHHs bparra-Bynbda?

1. MeXTI0CKOCTHBIE PACCTOSHUS B KPUCTAILIE
2. KoopinHaTBI aTOMOB B 3JIEMEHTAPHOU sIYEHKE
3. CHexTp NnoriomeHus

4. KordbduimeHTt nponyckaHus

Omeemui. 1

2.Ilpu nccneaoBaHUM MOJIEKYJIbI O€JIKa METOI0M PEHTT€HOCTPYKTYPHOTO
aHann3a oOHAPYKEHO, YTO MAKCUMYM IE€PBOTO MOpsiika HabJt01aeTCs MO/
yriom q = 1072 paguan. J[iMHa BOJIHBI PEHTIEHOBCKOro u3nydenus 1 = 10710 m.
Omnpenenure mar Cupaii MOJIEKYJIbl OelKa.

B kauecTBe 0TBETa BIMIINUTE NOJYYUBLIECECS 3HAUYEHNUE B HM.

Omeemuwi: 10

3. 3a nocneanue 60 neT AeTanabHas TPEXMEpHas CTPYKTypa Obljla yCTaHOBJIEHA
ToabKO0 11d 180 ThICcSY N3 Oosiee ueM 200 MUJUIMOHOB M3BECTHBIX OEIKOB. TeMm
HE MEHee 3Ta padoTa yKe YJIy4Illiia Hallle TOHUMaHue MHOTUX
dbyHIaMEHTAIBHBIX MPOIIECCOB, CBSI3AHHBIX CO 3[I0POBHEM U OOJIC3HSIMH.
[TepBbIit 1 HAaMEHEe MPeEICKa3yeMbIid dTall PEHTTEHOBCKON KpUCTauIorpapuu
OEJIKOB — MOJy4YEeHHUE UX KPUCTAILTOB. IMEHHO mpoIiecc KpucTaTu3aiuu
0CTa€TCs «OYTHUIIOYHBIM TOPIIBIIIKOMY, KaK CIIEJICTBUE, IS ONIPEaeTIeHuUs
CTPYKTYPBI OTHOTO O€JIKa TPEOYIOTCS MECSIIbI M TOIbI KPOTIOTIMBOW pabOTHI.
B 2024 rony Jemuc Xaccabuc u Ixon Jxamnep nomyurin HobeneBckytro
npemuto 1o xumun 2024 3a pa3zpaboTky Mojeu Ha 6a3e UCKYCCTBEHHOTO
uHTesuiekTa noj HazBaHueM AlphaFold2. C ee moMoupto OHU BIIEPBHIE CMOTIIH
MpeacKa3aTh CTPYKTYPY MPAKTUUECKU BCEX M3BECTHBIX OCJIKOB € OJIU3KOM K
AKCIIEPUMEHTAILHONW TOYHOCTHIO, OCHOBBIBASICh TOJILKO Ha MH(OpMALINH O
MOCJIEA0BATEILHOCTH AMUHOKHUCIIOT B HUX.
N3yuute CTpyKTYpy NpeasioxKEHHON MOCIeA0BATEIbHOCTH aMUHOKHUCIIOT U
BBIOEPUTE TIPABUIIbHBIC YTBEPKICHUS:
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1. AMUHOKHUCJIOTHBIE OCTATKU COEAUHSIOTCS B MOJUIICNITUAHYIO IEMb,
00pa3ysi aMUJIHbIE CBS3U

2. N-KOHIIEBOM aMHHOKHCJIOTOM SIBISICTCS aJaHUH

3. C-KOHIIEBOIl aMHHOKHUCIOTOM SBJISETCS U30JICHIINH

4. Bce aMHHOKHCIIOTHI B TPUIIENITHAEC OTHOCATCS K anu(paTHIECKUM
HETOJSPHBIM

5. Bce aMMHOKHCIIOTHI B TPUIICITUAE ABJISIOTCA XUPATbHBIMU

6. C-KOHIIEBOM aMMHOKHMCJIOTHBINA OCTaTOK COAEPKUT 2 IIEHTPA XUPAITbHOCTH

Omeemui: 1, 2, 4,

4. BaxxubIii Bkiaj B uccienoBanue crpykrypbl [JHK BHecna Po3anunn
@paHKIVH, 3aHUMABIIASICA N3YYEHHEM HYKJIEMHOBBIX KUCIIOT. [Ipn momorm
PEHTTE€HOCTPYKTYPHOI'O aHAJIA3a €1 yJallOCh YCTaHOBUTH, 4To JTHK
IIPEACTaBIIICT COOOM ABOMHYIO CIMpAICBUAHYIO MOJIeKyay. Ha ocHOoBaHuuM
MOJYYEHHBIX €10 JaHHBIX YOTCOH U KpuK B JalmbHENIIEM CO3/1alTd TOYHYIO
MoJienb AByxienodeunon crpykrypsl JJHK. M3yunrte npeninoxxeHHbi pparMeHT
neyxuenodeunoit JJHK v BeiOepuTe MpaBUIbHBIE YTBEPKICHUS:
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KomniemenrtapHas napa aieHUH-TUMHH 00pa3yeT 3 BOJIOPOAHBIE CBSI3U

KommnemeHnTapHast napa ryaHuH-IIMTO3MH 00pa3yeT 3 BOJOPOAHbBIE CBA3U

3. JByxuenoueunas cnmpaneBuaHas crpykrypa JJHK npencrasnena
AHTUIAPAIIIENBHBIMU LEMSIMU

4. OpauMm u3 (HakTOpOB CTAOUIIM3ALMH IBYXLIEIOUYEYHOUN CIIMpPaIeBUIHOM

ctpykrypsl [IHK gBnsiercst m,m — CTEUKUHT

Caxapnsiii octaTok B cTpykrype JJHK npencrasien B nupano3Hoil popme

6. A30THCTOE OCHOBAHHE U CaxapHBIA OCTATOK CBSI3aHBI -N-TIIMKO3UAHON
CBS3bIO

7. HyxkneoTuabl CBsI3aHbl MEKIY cO00M aHTUAPUIHBIMU CBA3SIMU

N —

W

Omeemui: 2, 3, 4, 6,

5.PEHTreHOBCKOE U3ITyYECHUE MUPOKO UCTIOIb3YETCS I JUAarHOCTUKHU
COCTOSIHMSI OITOPHO-ABUTATEILHOM CUCTEMBI, JIETKUX U OPTaHOB JbIXaHUS,
CEpIAEYHO-COCYAUCTON cucTeMbl. [[puMeHeHrne TaHHOTO METOAa B COUETAaHUU
C BBEJICHUEM KOHTPACTUPYIOUIMX BEIIECTB MO3BOJISIET BHIIBUTH HAPYIIEHUS B
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CTPOEHWHU BHYTPEHHHUX OPTaHOB, HATIPUMEP TP TUATHOCTHKE 3a00JICBaHUI
MOUYEIMOJIOBOU CUCTEMBI.

Ha pucynke npencraBieHa ructeporpadusi MaTKA U COOTBETCTBYIOIIIAS i
cxema. Kakoe HapymieHue u ero oHTo(OMIoreHeThIeckoe 000CHOBaHNE
COOTBETCTBYET JAHHOW MaTOJIOTUH?

OO\ DN A~ W —

. IByporasi MaTKa

. IBOMHAsA MaTKa

. Kucra rapraepoBa xozna

. HETIOJIHOE CPacTaHWE MIOJUIEPOBBIX MPOTOKOB

. HETIOJTHOE CpacTaHue BOJb(POBBIX MPOTOKOB

. HapylIeHue YMOPUOHATIBHOTO Pa3BUTHS AKEHCKOM MOJIOBOM CUCTEMBI
. OTHOPOTasi MaTKa

. Hapy1ieHue (GopMUPOBaHUS )KEHCKOU MOJIOBOI CUCTEMBI B

MOCTAIMOPUOHAIBHBIN MTEPUO]T
9. He penynupyrorcs BonbhoBel IPOTOKH

10. HapyImIeHHEe CTPYKTYPBI MAaTKH, IPUBO/IAIIEE K OCCIUIONIO
Omeemwi: 1, 4, 6, 10

6.Pentrenorpadus nmouek — 3KkCKpeTopHasi yporpadus — METOANKA
BU3YaJIM3alUH OYEK, MOYETOYHUKOB U MOYEBOT0O My3bIpsi. C MOMOIIIBIO
yporpauu AMarHOCTUPYIOTCS aHOMAJIMU CTPOSHUSI IOYEK U
MOYEBBIBOJSIIUX ITyTEH, OMyXOJIH, KUCTHI, KAMHH, Pa3TMYHBIC
3a00JIeBaHNs, OLICHNBACTCS BbIIETUTENbHAs (yHKIMS ouek. PaccmorpuTte
pEeHTreHorpaduu MO4YeK ¥ MOYETOYHUKOB. Kakim oHTO(HIOTeHETHIECKIM
MOPOKaM OHU COOTBETCTBYIOT? BriOepuTe mpaBUIIbHBIC YTBEPKIACHHUS:
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Puc. b: usMeHnenue uncia novek
Puc b: arenes3us (oTcyTcTBHE OMHON MM 00EHX) IMOYECK.
Puc A: nupenus (yIBO€HUE) OYEK.
Puc. b : mogkoBooOpasHasi modyka.
Puc. B: mepekpecTHas 3KTONHS MOYEK
Puc A: cermMeHTHas moyka.
Puc A : nBycTOpoHHEE y/IBOCHHE JOXaHOK U MOUYETOYHUKOB
Puc. B: moaB3poiiHas 3KTOnuUs MOYeK
9. Puc. A: on1HOCTOpOHHEE Y/IBOCHUE JTOXAaHOK U MOUYETOYHUKOB
10. Puc. A: nedppon nponedpoca
Omeem: 3,4, 5, 7

S A o e
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3amanue Ne22

KoppensimoHHbIii aHaau3 B MEIUIIMHE — 3TO MHCTPYMEHT JIJISl aHAM3a CBS3HU
MEXIy  KIMHAYECKMMH  JAOOPAaTOPHBIMH  JaHHBIMA W Pa3IMYHBIMH
3a0osieBaHusAMU. OH MMO3BOJISIET ONPEACTUTh, KAaKKUE TA00OpaTOpPHbIE JaHHBIE MOTYT
OBITH TIOJIC3HBI JJISI JUATHOCTUKH W JICUCHHS 3a00J€BaHWN, W MPEIOCTABIISICT
OCHOBY TSl TIPUHATHS BpaueOHBIX pemeHuid. [IpuMepoMm mpuMEHEHHs CITyKat
aHaJIM3 CBSI3M MEXKAY YPOBHEM XOJIECTEpHMHA B KPOBU U PUCKOM CEPJIEYHO-
COCYIUCTBIX 3a00JIEBaHUN M, €CIU MCCIEIOBAHWE ITOKA3bIBAET BBICOKYIO
KOPPEJALMIO MEXKIYy YPOBHEM OIpEAesiEHHOro Oejlka B KpOBU M OTBETOM Ha
onpenenéHHOe JEKapCTBEHHOE CPEJCTBO, TO 3TO MOXKET ObITh PEJICBAaHTHOU
uHpopmanment as onpezaesneHus: Haubosee YPHEKTUBHOTO JIEYEOHOTO pekruma
Uil marueHTa.  Jus  OIEHKM  KOPPENSIMOHHOM  B3aMMOCBSI3H  CIIYKUT
K02 PUITMEHT KOpPEISIITUU.

1.OkcnepuMeHTaTop caenan pacyeT KodppuuueHTa KOppesiuy U Moy duil
3Hauenue (-0.72). Kakoi BBIBOJ MOKHO CIETIaTh?

BapuaHTsl 0TBETOB

1. CB4a3b MeXIy UCCIENYEMBbIMU BETUMYMHAMU OTCYTCTBYET.

2. CBs3b MEXKIy UCCIEyEMbIMU BeIMYMHAMU oOpaTHas U ciabas.

3. CBsi3b MEXIY HCCIIETYEMBIMH BEIMUMHAMU MPSMAasi U CUIIbHAS.

4. DKCHepUMEHTATOpP OIIMOCS B pacueTax, T.K. KOO(PPHUIIUEHT KOppesIuu He
MOJKET OBITh BEJIMUUHON OTPUIIATEIHHOM.

5. CBs3b MEXJy UCCIIEIYEMBIMU BEJIMUUHAMH OOpaTHASI U IOCTATOYHO
CUJIbHAs

Omeemul. 5

2. CtyzneHThl Ha 7a00PATOPHOM 3aHATUU U3MEPSIIN CBOM ITyJIBC A0 U MOCIE
npucenanuii. Peaynbrarsl npencrasiensl Ha rpaduke. KpacHas nunHus

COOTBCTCTBYCT CUTYyaAllMU, KOr'lad ITYJIbC HE U3MCHUJICA.
180
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Bri0epuTe npaBUIIbHBIE OTBETHI:
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KoaddummumenT xoppensiiuu pasen 1

KoaddummenT xoppemnsiuu pasen 0

KoaddummenT xoppensiuu pasen -0,64

KoaddummenT xoppensiuu pasen 0,64

VY BceX UCTIBITYEMBIX MTYJIbC YBEITUIUIICS

[TynbC BBIPOC Y BCEX UCIBITYEMBIX, KDOME TPEX YEJIOBEK

Sk =

Omeempvi: 4,6

3. Jlus CHU>KEHUA YPOBHS X0OJECTEpUHA B KPOBU MPUMEHSIIOT CTaTUHBI. Hrke
npuBelieHa (QopMmysia OJHOTO U3 MPEICTaBUTENIEH ATOTO  Kiacca
JICKAPCTBEHHBIX ITPENapaToB — PO3yBaCTaTUHA, KOTOPBI MPUMEHSIETCS B BUIIE
KaJIbIIMEeBOM coJIn. BpIOepHuTe NpaBHIBHBIC YTBEPKICHHS O CTPYKType
MPUBEJICHHOTO COCAUHECHUS:

HaC

O=
d “CHj F

1. He oGmagaeT onTHyecKoil akTHBHOCTBIO

2. Kanbiuesas cosb 00pa3yeTcs Mo Ipynie, BbIICIEHHON CHHIM I[BETOM
3. ConepXKUT MUPUMHUTUHOBBIN [INKJT

4. ConepkuT cyab(hOHAMUIHYIO TPYIITY

5. AToM rajoreHa HaXoJQUTCS B METa-MOJ0KECHUH

Omeemvi: 2, 3, 4

4. Po3yBacTaTuH SIBIISIETCS HHTUOUTOPOM (pepMEHTa 3-THAPOKCHU-3-
MetunriyTapuii-kodpepmenT A penykrassl ([ MI-KoA penykrassi). B
MCCJIEIOBAaHUM KUHETUKH (PEPMEHT-CYyOCTPAaTHOIO B3aUMOICUCTBUS ObLITN
MOJIyYEHBI CIAEAYIOIINE SKCIIEPUMEHTANIbHBIE JaHHbIE: MAaKCUMAaJIbHAs
CKopocCTh peakiuu (Vmax) cocraBuia 1,67 HMOJb/(MUH MT), KOHCTaHTa
Muxasnuca 3toil peakiuu 9,17 MkMoJib/i1. PaccunTaiite CKOpocTh
peakiuu npu KoHueHTparuu cyoctpara 100 mxmodns/in. OTBeT
MPEACTABHTE B HMOJIb/(MHUH'MI') M OKPYIJIUTE O COTHIX.

Omeemuwi: 1,53

5. M30ObITOK XONecTeprHA, MOCTYIAIOIIETO C MUIIEH, yIaIeTCS U3 KPOBH
MyTEM €r0 MOTJOIIEHUS KIIETKAMU. DTO MOIJIOIEHHE MOKET
OCYIIECTBISITHCS Pa3HbIMU criocoOamu. BeibeprTe BepHbIC YTBEPKICHHS:
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1

®darounTos MuHOUNTO3 PeLienTOpHO-0NocpeaoBaHHbIi
‘ 3HOOLMTO3

ctharocoma
Be3ukyna

Be3ukyna

. X0JleCTEpHUH MPOHUKAET B KJIETKU MyTEM 00JerdeHHON AU dy3un

CHmwxkeHne (PyHKITUN X0JIECTEPUHOBBIX PEIIEITOPOB MOXKET MMPUBOIUTH

K MOBBIIIEHHOW KOHIIEHTPALIUK XOJIECTEPUHA B KPOBU

KieTku nedeHu moriomarT X0JIeCTeprH MyTeM (aroiuros3a

4. TIpoHMKHOBEHUE XOJIECTEPUHA U3 KPOBEHOCHOTO PyCiia B KIETKU
3aBUCHUT OT KOJUYECTBA CHEIU(UUECKUX PELIENITOPOB HA MEMOpaHe
KJIETOK

5. XoJiecTepyH MPOHUKAET B KJIETKU U3 KPOBEHOCHOTO pycia IIyTeEM
pELEnTOpP-0NOCPENOBAaHHOTO 3HI0LUTO3a

6. Ecnu B KpoBU MOSBIISIETCS MHOTO XOJIECTEpUHA (HAIIpUMEp, MOCIIe
YIOTPEOJICHHS YKUPHOU MUIIH ), €70 U30BITOK MOCTYNAET B KICTKU
MIEYEHU, IJIe IepepadaThIBAETCs B APYIHE BEIIECTBA

7. XoJIeCTepUH SIBISIETCSA BEIIECTBOM, HEOOXOIUMBIM JIJI1 HOPMaJIbHOM
paboThl OpraHu3Ma: U3 Hero (OPMUPYIOTCI MEMOPAHBI KIETOK,
CUHTE3UPYIOTCSA CTEPOUIHBIE TOPMOHBI, JKETYHBIE KUCIOTHI U BUTAMUH
D.

8. B MemOpaHne KJIeTOK UMEIOTCS CTIeIIHAIbHbIE OCNKU-TIEPEHOCYUKU
X0JIECTepUHA

9. XounecTepuH, COEIUHSACH C OeTKaMu, EpEMENIAEeTCs IO KPOBEHOCHOMY
pycily B BUJE TJIMKONPOTEUHOB BBICOKON U HU3KOM MJIOTHOCTH

10. [Ipu u30bITKE XOIECTEPUHA B KPOBH OH OTJIAraeTCsl HAa CTEHKAX

COCYJIOB, UTO MOKET IPUBECTHU K aTEPOCKIIEPO3Y

N —

e

Omeemuvi: 2,4,5,6,7, 10

6. YcCTaHOBHUTE MOCJIEAOBATEIBHOCTh MPOHUKHOBEHUS
BBICOKOMOJIEKYJISIPHBIX TIOJIUMEPOB B KJIETKY IMMyTEM PELIETITOP-
OMOCPEJIOBAHHOTO YHAOIIMTO3a:

1. Besukyna (3H10COMA), COAEPIKAIIAST MOJIEKYITy TTOJIMMEPA, OTIAEIAETCS OT
Hapy>KHON MEMOpPaHbI U HAPABJISICTCS] BHYTPb KIICTKH

2. benoxk knaTpuH ciocoOCTBYET BISIYMBAHUIO MEMOPAHBI B TOM MECTE, T/Ie
HaXOJMUTCS CBsI3aHHAs C PELENITOPOM MOJIEKYJIA IIOJJUMEPHOIO BEIIECTBA

3. DHIOCOMA CIIUBAETCS C IM30COMOM U €€ (PepMEHTH HAUMHAIOT THIPOJIN3
MoJIMMepa
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4. OOpa3zyercst OKaliMJIEHHBIN KIaTPUHOM Iy3bIPEK (BE3UKYJIA), BHYTPU
KOTOPOI'0 HAXOJUTCS MOJIEKYJIa MOTJIOEHHOTO OJIUMEpPa

5. Monekyiia noammepa CBA3bIBAECTCS C PELENTOPOM Ha OBEPXHOCTHU KIETKU

Omeemwvi: 52413
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Nudopmarus B opranu3Me nepeaaeTcess pa3InaHbIMUA CITIOCOOaMHU, B TOM YHUCIIE,
IIPYA PACOPOCTPAHEHHUH IEKTPUUECKUX CUTHAIOB. {151 pacripocTpaHeHus
ANEKTPUUECKOTO UMITYJIbCa 10 OnoMeMOpaHe HEOOX0IMMO HATMYNE Pa3HbIX
KOHIIEHTPAIMM HOHOB BO BHEKJIETOUHOW U BHYTPUKJIETOYHOM cpenax. IMeHHO
OHAa MPUBOJUT K BOSHUKHOBEHUIO PA3HOCTH JICKTPUUECKUX MMOTCHIIMAIOB Ha
MeMOpaHe.

1.Kakoii u3 nepedrciieHHbIX MPOIIECCOB BO3HUKAET MPHU BO30YKICHUU
OMOJIOTUYECKON KIIETKH?

BapuanTbl oTBETOB

1) YMmeHblieHUe MPOHUIIAEMOCTH MEMOpaHsbI 1711 HOHOB K+.

2) YBenuyeHue MpoOHUIIAEMOCTH MEMOpPaHbI [t HIOHOB Na+.

3) YMeHbleHre NPOHUIIAeMOCTH MEMOPaHBI JIJisi HIOHOB Na+.

4) YMeHbllleHHEe MPOHUIIAeMOCTH MeMOpaHsblI 171t HOHOB Cl-.

5) YMeHblieHHe IpoHUIiaeMocTu MeMOpansl /it noHOB Cl- u Na+.

Omeemol. 2

2.IloTeHuan mokos HepBa KOHMYECKOro kpabda paBeH -89 mB. UeMy paBHa
KOHICHTPAIM HOHOB KaJIUsI BHYTPHU HEPBA, €CJIM CHAPYKU OHA COCTABIISIET 12
MM? IpursaTe Temneparypy pasroi 20°C. OTBeT npeacTaBuTh B MM.

Omeemuwi: 408 MM

3. BakHyI0 poJIb B Iepeade CUrHajga UrparoT MUCITUHOBBIC 000IOYKH
HEHpOHOB. B BX cocTaBe 0OHAPYIKEHBI TAKUE CIIOXKHBIC JTUITUIBI KaK
1epeOpo3uIbI.

O06wmas cTpykTypa 11epedpo3uaos

CH,OH I\ adivny
HO 0, OCH,—CH—CH—R?

OH OH

OH

BriGepuTte BepHbIe YTBEPKICHUS O MPUBEIEHHOMN BBIIIE O0IIEH CTPYKTYpe
1epeOpPO3UI0B:

1. Conepkar rimmKo3UAHYIO CBSI3b;

2. Conepxat CII0XHOA(DUPHYIO CBSI3b;

3. Comepkat aMUAHYIO CBSI3b;

4. I'uiposiu3y10TCs B KUCIION CpEE;

5. YcTOMYMBBI B IEIIOYHOM CPEIIE;

6. B kauecTBe yrieBoIHOM KOMIIOHEHTHI BHICTyHaeT pparMeHt D-
TJIFOKOITUPAHO3BIL.

Omeemuwi:1, 3, 4

4. JIBr>xeHu€e BOJIbI Yyepe3 OnomeMOpaHy oOyCIOBEHO SIBJICHHEM OCMOCA.
PaccuuTaiite ocMoTuueckoe naBieHue 2%-Horo pactsope rioko3sl (p = 1,006
r/mu) ipu 310 K, otBet npeacTante B klla, OKpyTauB 70 HETBIX
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Omeemuvr: 288

5.HeGobmre MOIEKyIIbI MOTYT MMPOXOAUTH B KIETKY Yepe3 memOpany. [Ipu
ATOM KJIETKA UCIIOIb3YET Pa3IMUHbIC MEXaHU3MBbI JJIsI IOTJIOMICHUS WU
BBIJICJICHUS TE€X WJIM UHBIX BUJOB MOJIEKYJ B 3aBUCUMOCTH OT pa3Mepa MOJIEKYI,
UX TOJISIPHOCTH W KOHIEHTPALIUH.

Bri0epuTe BepHbIE YTBEPKICHUS:

® oe -

~

A : IN B r © & o BHeprua

1. AMMHOKHCIIOTBI MOCTYNAIOT B KJIETKY Yepe3 0COObIe OEIKOBbIE KaHAIbI

2. I'mroko3a mocTynaer B KJIETKU yTeM 00JeryeHHOM 1udPy3uu ¢ HOMOUIbIO
OEJIKOB-TIEPEHOCYUKOB

3. KiteTky norjaomniaroT riffoKo3y MyTeM aKTUBHOT'O TPaHCIIOPTa

4. B MeMOpaHe KJIETOK UMEIOTCS CeIMaIbHbIe OCIKOBBIC KaHAIbI JJIs
TPAHCIIOPTa PA3JIUYHBIX HOHOB U BOJIbI

5.B M€M6paHe KIICTOK UMCIOTCs KaHaJIbl I TPAHCIIOPTAa KUCJIOPOa U
YIUICKHUCJIOTO I'a3a

6. B MmeMOpaHe JIM30COM UMEIOTCs OEIKHM-HACOCHI JIJIs epeKavynBaHust HOHOB H™

7. I'eMOJIN3 IPOUCXOUT, €CIIA SPUTPOLUTHI IOMELIEHBI B THITOTOHUYECKUN
pacTBOp COJIH

8. MemMOpaHHbI! TOTEHIIHANI 00€CTIEYNBAETCS 3a CUET PAOOTHI CHCTEMBI
aKTUBHOTO TPAHCIIOPTa NOHOB

9. Bmwxymeit cuiiont qudy3uu sBIsieTCS pa3HOCTh KOHIICHTPAIMI BEIIECTB MO
00€e CTOpOHBI MEMOpaHbI

10. I1pu nnasmosin3ze BoJa ABMKETCS yepe3 MeMOpaHy MyTeM MpOoCTOon

nuddyzun
Omeemwi: 2,4, 6, 7,8, 9

6. [Tpu popmupoBaHUM MY>KCKOTO I0JIa y YEJIOBEKA B SMOpUOTEHE3e
MPOUCXOIUT PsiJ MPOLIECCOB, CBSI3aHHBIX C MpeoOpa3zoBaHUEM rOHAl, TPO-H
Me30He(POCOB U UX BBIBOAHBIX KaHaNIOB. [Ipu 3TOM hopMupoBaHre Hapy KHbBIX
MY>KCKHX TOJIOBBIX OPraHOB MPOUCXOIUT MO AEHCTBUEM MTOJIOBBIX TOPMOHOB —
AHJPOTr€HOB, IPOHUKAOIINX B COOTBETCTBYIOIINE KIETKU-MULIEHHU.
YcTaHoBUTE TIOCIEI0BATENBHOCTH (POPMUPOBAHUS MYKCKHX MOJIOBBIX JKEJ€3 U
ITOJIOBBIX OPTaHOB YEJIOBEKA
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1. l'onaapl 5MOpHOHA CTAHOBATCS CEMEHHUKAMU

2. IlepBUYHBIE TIOJIOBBIC KJIETKA MUTPUPYIOT U3 JKEJITOYHOTO MEIIIKA B TOHA/IbI
3. B cemeHHUKax BbIpa0aThIBAIOTCS AHTUMIOJJIEPOB TOPMOH U aHIPOTEHBI

4. IIponedpocs! 1 MronaepoBsl KaHATBI peAyUpYIOTCs. Boib(oBbI KaHAIbI
CTaHOBSTCS ceMSINpoBo1aMu. Hapy kHble My»CKHE TIOJIOBBIE OPTaHbI
dbopMHpYIOTCA MO IEUCTBUEM aHIPOT€HOB, BEIPA0AaTHIBAEMbIX CEMEHHUKAMU
5. B monoBbIxX jkene3ax sMOpUOHA HAUMHAET dKCIpeccupoBaTbes reH SRY
(TDF), naxosmuiics Ha Y-XpoMocoMe

Omeem: 25134
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Kommiekchl HU3KOMOJICKYIISIPHBIX COSTMHEHUH ¢ OMOIOINMEPaMHU UTPAFOT
KIIFOUEBYIO POJIb B MEIUAIMHM OMOJOTHYECKUX CUTHAIOB. OTHOCHUTEIbHAS
OpHEHTAITUS JIBYX B3aUMOCHCTBYIOIIUX MOJICKYJI MOYKET BIIUSITh HA THUII
MIPOU3BEAECHHOTO CUTHAJIA: OH MOXET OBITh INOO HHTHOUPYIOIITUM, JTHOO
KaTaJTUTHICCKHM.

l.

MOHCKYHHPHBIﬁ JOKHHT II03BOJISACT OICHUTD CITOCOOHOCTH CBSI3BIBATHCS

¢ OMOJIOTHYECKON MHUIIICHBIO I KaHnaTa B JICKAPCTBCHHBIC ITPCIIAPAThI.
OTOT nmoaxoa CymeCTBCHHO YCKOPACT IMMPOLCCC ITOUCKA HOBBIX OMOJIOrTYECKH
AKTHUBHBIX BCIICCTB U ACJIACT €TI0 ACHICBIIC.

MET TYR A125

A49 343
THR 15 ¥

i HiS LEU PRO
Ai2s AL @ ' B:336 A136 ALA
- R AL A58 ALA

Gy HIS 2 Ny et A'160 N g AP
b L B:235 A22

Aias S THA | |
ey MET B:34t SER s .
A6 aes 8:250 ALK

< His His A28
LEU  geq A:163 Gy Bi2%0 1vs Gy
A (g B24s 8:290 A130

[OKMHI C OCHOBHOW NpoTeason HOoKWHr ¢ aHgopuboHyKneason L OKMHI C nanavHOBOW NpoTeason
AG = -8,5 k[hx/Monb AG = -7,9 kx/Monb AG = -8,7 kx/monb

BriGepuTe BepHBIE YTBEPKICHUS O pe3yabTaTaX MOJCKYISIPHOTO JOKHUHTA
KOKIIMHEOHa ¢ Oenkamu Bupyca SARS-CoV-2:

l.

2.

7.

Kommuieke KOKIMHEOHA ¢ OCHOBHOM MPOTEA30M XapaKTEPU3yeETCs
HaNMEHBIIEH TEPMOJUHAMUYECKON YCTONUYNBOCTBIO.

Komruteke KOKIIMHEOHA ¢ MananuHOBOW MPOTEA30M XapaKTEPU3yeTCA
HanOOJIbIIEH TEPMOJIMHAMUYECKONU YCTOMYUBOCTBIO.

Bo B3anMoieiicTBUM KOKIIMHEOHA ¢ TUPO3UHOM B TTO3UIIMH 343
SHA0PUOOHYKJIIEa3bl MPOSBISIOTCS OCHOBHBIE CBOMCTBA KapOOHUIILHOM
(GYHKIMOHATBHOM TPYTIIHI.

Bo B3anMoaelcTBUM KOKIIMHEOHA C TUCTUANHOM B ITo3uruu 250
SHA0PUOOHYKJI€A3bl MPOSIBISIOTCS OCHOBHBIE CBOICTBA CIUPTOBOM
(GYHKIIMOHATBHOM TPYTIIHI.

O0pazoBaHue KOMILIEKCa KOKIIMHEOHA ¢ SHA0PUOOHYKII€a301
TEPMOJNHAMHUYECKN HEBO3MOXKHO.

B xoze o0pa3oBaHue KOMIUIEKCa KOKIIMHEOHA ¢ TATanHOBOM MpoTea3zoi
CBOOOJIHASI SHEPTUS CUCTEMBI YBEJIMUMBACTCS.

B xoze o0pa3oBaHue KOMIUIEKCA KOKIIMHEOHA C OCHOBHOM MPOTEa30ii
CBOOOJIHASI SHEPTHUSI CUCTEMbl YMEHBIIIACTCSL.

Omeemuwi: 237

2.

Konduryparus eHTpoB XUpaTbHOCTH UMEET BaXKHOE 3HAUCHHE IS
CIIOCOOHOCTH HU3KOMOJIEKYJIIPHOTO COCIMHEHUS CBSI3bIBATHCS C
OMOTOTNMEPOM.
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N3onennna

YcraHoBuTE KOH(MUTYPALIUIO TSl TPUBEIACHHOM CTPYKTYPhI H30JICHIIMHA.

B oTBeTe mpuBeauTe Yepes 3amnATyIo JOKAHTH M KOH(PHUTYpaInio
aCUMMETPUYECKUX aTOMOB yTiiepoja 6e3 mpooenos (rmpumep: BBeaute «2.5,35»
eciu oTBeT (285,35)-2-aMuHO-3-METUIITIEHTaHOBAsL KHCJIOTA).

Omeemuwi: 28,38

3. [IpuMepom 3HEpPreTHUECKH BBITOAHONW OPUEHTAIINH 711 00pa30BaHUS
YCTOWYMBOW CTPYKTYPHI B IPUPOJIC SABIISACTCS JTUMTUIHBIN Oncioi. [ mapodoOHbIe
XBOCTBI JTUMUA0B OPUEHTUPOBAHBI JPYT HA APYra U HE KOHTAKTUPYIOT C
oKkpykaroreid Bogoi. HampoTus, ruapoduiabHbIe TOJIOBKH JIUINIOB
OPUEHTHPOBAHBI HA BOAY. Takasi CTpyKTypa HE TOJIbKO YCTOMYMBA, HO U
MO3BOJISIET MEMOpPAHE KJIIETKHU BBINOJHATh OapbepHYIO (DYHKITHIO.

bucnoitnas nunuanas memopana (bJIM) tommmnon 10 HM pazaenseT kamepy Ha
nBe yactu. [IIOTHOCTh MOTOKA METHIIEHOBOTO cuHero uepe3 bJIM nocTtosiHHa u
pasna 3-10* M-cm/c, mpuueM KOHIEHTPALHMS €r0 C OJHOM CTOPOHBI MEMOPAHEI
cocrasiser 102 M, a ¢ gpyroii 2-10° M, xosdduiment pacupeneneaus k = 1.
Yemy paBen koddduimeHT nuddysun? OTBET NpeacTaBUTh C TOYHOCTHIO 10
OJTHOM JEeCSTOM B cM>-C™!

Omeemui: 3,8 x-107 cm?/c

4. CnnocoOHOCTH MOJIEKYI POCPOIUITUI0B CAMOIIPOU3BOIBLHO (POPMUPOBATH
Ouciou B BoJie 0O0YCJIOBJIEHA UX

1. ruapodoOHBIMH CBOMICTBAMU

2. ruaApoUILHBIMU CBOMCTBAMU

3. aM(pupuIBLHBIMH CBOMCTBAMU

4. Ga30BBIM MIEPEXOIOM

5. JKUAKOKPUCTAIUIMYECKOU CTPYKTYPOU

Omeemui. 3

5. Kiierounast MemOpaHa 00J1aja€T CBOMCTBOM M30MpPATEIbHON
MIPOHMUIIAEMOCTH, PETYIHPYS NOCTYIJIEHUE BEIIECTB B KJIETKY U U3 KJIETKU. B
MeMOpaHax OpraHesul, KpoMe TPaHCIOPTHBIX OEJIKOB, MPUCYTCTBYET
MHOECTBO (PEPMEHTOB, 0OECIeUNBAIOUINX crieUPpruuecKkrue QyHKIIMHA dTUX
OpraHelL.

BribepuTe BepHbIE YTBEPKACHUS:

1. Hekotopsie Oenku, BXOISIINE B COCTAB KIETOYHOW MEMOPaHBI, BHITTOTHSIIOT
pOJIb TIEPEHOCUMKOB BEMIECTB, oOsieryast ux nuddysuto

2. Kucnopon mocTymnaert u3 KpOBEHOCHBIX KaTMJUIAPOB B KJIETKH ITyTEM
aKTHBHOTO TPAHCIIOPTA
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3. MUTOXOHAPHUH HA3bIBAIOT NOJyaBTOHOMHBIMU OPraHEIaMH, TaK KaK BCE
HEOOXOUMbIE AJI UX paboThl OENKU CHHTE3UPYIOTCS Ha UX COOCTBEHHBIX
pubocomax

4. B MUTOXOHAPUAX TPOUCXOIUT OKUCICHUE TUPYBATA U KUPHBIX KUCIIOT

5. BeNKu-rucToHbl, BXOASIINE B COCTAB XpOMAaTUHA, CUHTE3UPYIOTCS B SApE
6. MeMOpaHbl BHYTPEHHUX OpPraHesul KIETKU CXOJHBI C HAPYKHOM KJIETOUYHON
MeMOpaHoii 1o cocTaBy (pochoIUNUI0B, HO Pa3INYaOTC COCTABOM
UHTETPAJIbHBIX OEJIKOB

7. Kommuiekc ['onpaku yuacTBYeET B IPOU3BOJICTBE TOPMOHOB KJIETKAMU
HH/IOKPUHHON CUCTEMBI

8. Ha memOpanax DIIC cuHTe3UpyIOTCSI BELIECTBA, BXOASIINE B COCTAB BCEX
KJIETOYHBIX MeMOpaH: Gochonunuapl, HOJU- U OJIUTOCAXapUIbl

9. JIuzocombl coniep:kaT KOMIUIEKCH OKHCIUTENBHBIX (PEpMEHTOB

10. Yrnekucibii ra3 NpoXoanT U3 KIETOK B KPOBEHOCHBIE COCYIBI ITyTEM
npoctoit 1uddy3un

Omeemuwi: 1,4, 6, 7,8, 10

6 HYKJ'IGI/IHOBBIG KHMCJIOTBI B KJICTKC 4aCTO BBaHMOHeﬁCTBYIOT c OeJIKamu.
HaanMep, B O6pa3OBaHI/II/I XpoMaTHHA IIPUHUMAIOT Y44aCTUC I'MCTOHBI X APYTUC
6eJ'IKI/I, COCOMHATOMINCCA C I[HK B 3aBucMMOCTH OT XUMHYECKOI'O COCTaBa 1
KOJIMYCCTBA MOJICKYJ 9THUX OCIKOB M3MECHSICTCS YPOBCHb KOMIIAKTHU3 Al
XpOMaTHHA.

Pacnionoxxure YPOBHHU KOMITAKTHU3aIlNUH XPOMATHHA B IIOPAAKC BO3paCTaHusig €Tro

IIJIOTHOCTH.
'x")

\_
i
SORNORCCOR
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W

Omeemuvt: 42 51 3
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Cnoxaple 3(QHUPBl  YKCYCHOH KHCJIOTBI YacTO XapaKTEPHU3YIOTCS  BBICOKOU
OMONOTHYECKOH AaKTUBHOCTHIO. Tak, Hampumep, HoOemneBckyro mpeMuio 1o
dbusnonornn u meaunuHe B 1936 romy momyuwm Otro JleBu m I'enpu Jleitnm 3a
OTKPBITHE TI€PEayd HEPBHBIX HMITYJbCOB XHMHYECKUM NIyTEM C IOMOUIBIO
aleTUIXoJIMHA. B TeueHue mociaeayronmx TpeX-4yeThIpeX NECATHICTHI 3TH U APYyTrue
YUYCHbIE pACIIUPWIA  KOHUEHIHUI0O XHUMHYECKOWM  HeWpoTpaHCMUCCHUU, ObUIH
pa3paboTaHbl CIOXKHBIE TEOPUM B3aUMOJECUCTBUS JIEKAPCTBEHHOIO CPENCTBA C
pelenTopaMu B XOJMHEPTUUECKOU cucTteMe. B KoHeYHOM UTOre pa3paboTaHbl IIeNIble
IPYNIbI JEKaPCTBEHHBIX MPEnapaToB, UMUTHPYIOIIUX WUIU OJOKUPYIOIIUX JIEHCTBHE
alETUIIXOJINHA.

ANeTUIXO0JINH

BBI6epI/IT€ BCPHBIC YTBCPKACHUA OTHOCHUTCIILHO alICTUJIIXOJIMHA.

OmHuM U3 TPOTYKTOB THIPOJIN3a B IIETIOYHOM Cpelie SABISETCA aleTaT-uoH.

CTpyKTypHBIM (DparMEHTOM COCIMHEHHUS SIBJISIETCSI OCTATOK TPETUYHOI'O aMHUHa.

B pesynbTaTe ruiponnsa B cpejie XJ0pOBOAOPOIHON KUCIOTHI 00pa3yroTCs

YKCYCHasi KUCJIOTa U XOJIMHA XJIOPU/I.

4. In vivo alleTHIIXOJIMH MOJy4aeTCs MPU B3aUMOICHCTBUHU XOJWHA U
aIleTHIIKOYH3MMa A.

5. ATOM a30Ta B alleTWJIXOJUHE MPOSIBIIIET OCHOBHBIE CBOMCTRBA.

6. AULETHIXOJIUH SIBJISIETCS XUPAIbHBIM COCTUHECHUEM.

W N = =

Omeemuwt: 134

2. JlpyruM BCEMHPHO H3BECTHBIM CIOKHBIM 3(QUPOM, COIAEPKALIUM alETHUIBHYIO
IpyIILy, SIBJIIIETCS aCUPUH, 3aHeCEHHBIN B KHury pexopnos ['mHHecca kak camoe
MIPOJABAEMOE JIEKAPCTBEHHOE CpeACTBO. llomynsipHOCTH acnmupuHa HACTOJIBKO
mupoka, uro benna AxmanyivHa Boclesia €ro B CBOMX cTuxax: «...M acnupuna
TSTOCTHBIN TJIOTOK
JapuT TeOe HEMPUHYKJIEHHOCTh yXa, OJlarue NperuMylIecTBa HeAyra U CMEJIOCTH
HeoOphId X0MoA0K.», a B 1997 rogy B uecth 100-meTus MONYYEHHS 3TOTO
COEIMHEHUSI CENIEKLIMOHEPHI J1aXKe BHIBEIN OCOOBIN COPT PO3bI «ACIUPUH.
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Actimpusa topT PO3BI KACTIMPHH»

BriGepute BepHbIE YTBEPKIEHUSI OTHOCUTEIHHO aCIUPHHA.

1. OnHO U3 Ha3BaHMII MO 3aMECTUTEILHON HOMEHKJIATYpe — alleTHIICATUIUIIOBas
KHCIIOTA.

2. B apomatuyeckoM ¢parMeHTe OCyIIEeCTBIISETCS T, TT-CONPSKEHUE

3. OgHUM U3 POAYKTOB FUAPOIN3a aCIUPUHA B IIETIOYHON CpeJie SABIISIECTCS
JUHATPHUEBAs COJIb CATTUIIUIIOBOM KUCIIOTHI

4. B 006pa3oBaHuM CI0KHOA(DUPHOM CBSI3U YUaCTBYET CIIUPTOBASI TUIPOKCUIIbHAS
rpymnmna.

5. B Moniekysie actipuHa p,mn-CONPSKEHHBIN (hparMeHT COACPKUTCS TOJIBKO B
KapOOKCHUIIBHOM TpYIIIIE.

6. Bce aTOMBI yIepoa HaXoaaTCs B SP>-THOpHM3aIIHH.

Omeemuwi: 123

3. B CBA3M C HMMEIOMMMUCS OKCIEPUMEHTAJIbHBIMU JAHHBIMH O TEPAaTOr€HHOM
JEUCTBUM  AUECTWICAIMLIWIOBOM KHUCJIOTHI HE pPEKOMEHAYIOT Ha3HayaTb €€
YKEHIIMHAM B IIEpBbIE TPU Mecslia OepeMeHHOCTH. [Ipr 3ToM BO3MOKHO HOBBIIIIEHHUE
pUCKa HAPYLIEHUN PAa3BUTHSA IIOJOBBIX OPraHOB Y HOBOPOXKIAEHHBIX MaJIbUMKOB B
BUJIE NPOSBJIICHUA KpUNTOpXxu3ma. IIopoku pa3BUTHA MYKCKHUX IIOJIOBBIX OPraHOB
COYETAIOTCSI C aHOMAJIMAMHU OpPraHOB BbLACIEHUA. VICmonb3ys CXeMy 3BOJIIOLUN
MOYEMOJI0BOM CUCTEMBI BEIOEPUTE BCE MPABUIIBHBIE YTBEPHKICHHUSL.

bISTI(PIT
Y caMOK aMHHOT U 4eJ0BeKa MPOHEPPOC PeayLUPYETCS.

Y caMOK aMHHOT U3 MIOJIJIEPOBA MPOTOKA (POPMUPYETCSI CEMSTTPOBO/I.

VY caMok aHaMHHUIi U3 BOJIb(POBOTO MPOTOKA POPMUPYETCSI MOYETOUHHK.

Hedpoctombl HeppoHOB npoHedpoca 1 MIOJIEPOB MPOTOK (HOPMHUPYIOT
SIUIIEBOJI.

D=
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5. CoxpaHsoTcs pyJUMEHTbl IEPBUYHON MOYKH — IPUIATKU SUYHUKA U Y9aCTOK
BOJIH()OBA TPOTOKA — TAPTHEPOB MPOTOK (XOJ).

6. PyauMmeHT MiojuiepoBa KaHalla y My>KUMH pacrosiaraetcs B MpeIcTaTeNbHON
JKeJle3e U HA3bIBAETCSl MYKCKOM MaTOUKOM - utriculus masculinus.

7. KaHanblpl nepeiHen 4acTH MEPBUYHON ITOYKHU BCTYIIAIOT B CBA3b C
CEMEHHHMKAMH U MPeoO0pa3yroTCs B MPUAATOK CEMEHHHKA - SMTUIUINMUC.

8. Y mianieHTapHbIX MJICKOIUTAIOIINX MIOJUIEpOB KaHal quddepeHuupyercs Ha
COOCTBEHHO SIH1IeBO (MaTOUHBIE TPYOBI), MATKY W BJIarajuiile.

9. V¥ camiioB aHaMHHUIi BOJK(OB KaHA peAyLUpYeTCs U 00€ PYHKIUU - TIOJIOBYIO
Y BBIICJIUTEIBHYIO - BBIMOJIHSAET MIOJUJIEPOB KaHAJL.

10.B smOpuorenese yenoBeka 3akiiabIBalOTCs HEMapHbie BOJIb(OBHI U MapHbIE
MIOJIJIEPOBBI KAHAJIBI.

Omeemuwi: 1, 3,4, 5,6, 7,8

4. AUeTHIIXOJMH OKa3bIBacT 3HAYMTEIIFHOE BIMSHHUE Ha IIpoIecchl SMOpruoreneza. OH
UTpacT KIIFOYEBYIO POJIb B Pa3BUTHH HEUPOHOB U ()OPMUPOBAHUN HEPBHOM CUCTEMBI,
CrocoOCTByS audpdepeHIInpPOBKEe HEUPOHOB 1 X POCTYy. BrIpaboTka M aKTHBHOCTH
aIlETIIIXOJIMHA 3aBUCAT OT DKCIPECCHUU CIEMM(PUISCKUX TECHOB Ha Pa3HBIX 3TaIrax
pa3BUTHS. YKaKUTE B MPABUILHOMN MOCIIEI0BATEILHOCTH Ty TH 3BOJIOIIUA HEPBHOM
cucteMbl [103BOHOYHBIX.

1. 3aknanka HEpBHOU TPYOKHU M3 COMHHOI'O y4acTKa SKTOJIEPMbI B

IMOpHOTEHESE.

3akiaaka HEepBHOU TPyOKHU U3 OPIOUIHOIO y4acTKa SHTOJAEPMBI B

IMOpHOTEeHE3E.

OTtcyTcTBUE U3rMO0B, MPUBOAAIINX K (POPMUPOBAHUIO OOBEMHON CUCTEMBI.

JuddepeHurpoBka HEpBHOUM TPyOKH HA TOJIOBHOM U CIMHHOM MO3T.

YMeHblIeHNE KOJTMYEeCTBa HEPBHBIX KIETOK M MacChl MO3Tra.

[IpeoOpa3zoBaHue nepeaHero oTaena HepBHOU TPYOKH: OT TPEX MO3TOBBIX

My3bIPEN K MSTH MO3TOBBIM ITy3bIPSM.

YMmenblieHne 00beMa KpbIIIN MO3ra 0 OTHOIICHHUIO K JIHY.

[IporpeccuBHBIE YCIOKHEHHUS [IATH OCHOBHBIX OT/IE€JIOB TOJIOBHOT'O MO3Ta.

9. BO3HUMKHOBEHME U COBEPLICHCTBOBAHUE KOPBI IEPEIHETO MO3Ta,
(dbopMupoBaHre 60PO3]1 U U3BUIIHUH.

10.YMeHbIIIeHHE KOTUYECTBA KOHTAKTOB (CHHAIICOB) MEX/Ty HEPBHBIMU
KJIETKaMH.

N

AN

[N |

Omeemuwi: 1, 4, 6, 8, 9

5.Mudopmanus B )KUBBIX CUCTEMAaX MEPEIAETCS HE TOJIBKO XUMUUYECKUM ITYyTEeM, HO U
C TIOMOIIIBIO JIEKTPUUECKUX CUTHANIOB. HepBHBIN UMITYJIbC - BOJTHA BO30YKIEHUS,
pacnpocTpaHsIOIIascs M0 HEPBHOMY BOJIOKHY; 00€CIIeUUBaET nepenady uHdopMauu
oT nepudepruIeCcKrX PelenTOPHBIX (UyBCTBUTEILHBIX) OKOHUYAHUN K HEPBHBIM
LIEHTPaM, BHYTPH LIEHTPAIbHON HEPBHOM CUCTEMBI U OT HEE K UCIIOJHUTEIbHBIM
armaparam — CKEJICTHOM MYCKYJIaType, TJIaJIKUM MBIIIIaM BHYTPEHHUX OPTraHOB U
COCYJIOB, JKeJie3aM BHEIITHEH M BHYTPEHHEH ceKperuu. I TaBHOEe OHO3ICKTPUUYSCKOE
nposiBlienne — noteHiman aeicreus (11]1).
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https://www.booksite.ru/fulltext/1/001/008/006/033.htm

Berancnute TeopeTnueckoe 3HaueHne Mmakcumyma I1J1 Ae pu Temneparype t=37°C,
CUMTAsl, 9TO IUTOIUIA3MATHIECKass MEMOpaHa HEPBHOTO BOJIOKHA B 3THX YCJIOBHSIX
IIPOHUIIaEMa TOJIBKO JUISI HOHOB HATpHsl. BHYTpH- 1 BHEKJICTOYHAS KOHIICHTPAIHH
HATPHS PaBHBI COOTBETCTBEHHO 23 MMOJIB/T U 150 MMoOTB/I1.

B kadecTBe 0TBEeTa BIUIIUTE MOJTyYHBIICECS 3HAYCHHE B MB, OKpyTJIHTE 70 IIEI0T0
YJucIa.

Omeemuwt: 50

o PaCHpOCTpaHCHI/Ie ITIOTCHIIMAJIa I[CﬁCTBHiI 1O HCPBHOMY BOJIOKHY

. He TpeOyeT 3aTpaTr SHEePIruH, MPOUCXOIUT O€3 3aTyXaHHs
. He TpeOyeT 3aTpaT SHEPIUH, MPOUCXOAUT C 3aTyXaHUEM
. TpeOyeT 3aTpaT FIHEPTUH, MPOUCXOAUT O€3 3aTyXaHUs

. TpeOyeT 3aTpaT PYHEPTUH, IPOUCXOAUT C 3aTyXaHUEM

B W~

Omeemui: 3
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3aganune Ne26

B 1953 roay JIxeitmc Yorcon u @psncuc Kpuk npeacraBuiu B xKypHajiae Nature
Moaenb apotHou crimpanu JJHK. [Tonnmanue toro, uro monekyna JIHK
MIPEICTABIISIET COOO0M TBOWHYIO CITUPAITh, TTO3BOJUIIO PACKPBITh MEXaHNU3M
CIIapuBaHUs a30TUCTHIX OCHOBAHUH, 00ECIICUYNBAOIINIA XPAHCHHE U TIepeIady
TEHETUYECKON MH(POPMAIIUH B )KUBBIX OPTaHU3Max. JTO BBIJAIONIEECS OTKPBITHE,
MIPU3HAHHOE OJIHMM U3 BelnJanmmx B XX Beke, mpuHecsio Kpuky, YUikuHcy u
Yotcony HobeneBckyro npemMuio o Gu3noorui 1 Mmeauiuse B 1962 roay.

1. B mykneorunax, Bxoasmux B coctaB JIHK, BcTpedaroTcst 4eTbipe a30THCTHIX
TeTEPOLMKINYECKUX OCHOBaHMS. VX MoauduKkaiuen ObuT MOJydeH psijl
CUHTETUYECKHUX JICKAPCTBEHHBIX IIpErapaToB, 00J1a1aroIIX
MIPOTHUBOOMYXOJIEBBIM U aHTUPETPOBUPYCHBIM JCHCTBHEM.

Bri6epute BepHbIE YTBEPKIACHUS B OTHOIIEHUH CJICIYIONIUX T€TEPOIMKIIOB:

6

CH,
(\NH INJNH C)N t) ';g > | ”N >
H H

1 2 3 4 5 6

Coenunenus 1, 2 1 3 ABASIOTCA NPOU3BOIHBIMU ITUPUINHA.

CoennHenus 4 v 5 ABISIIOTCS NPOXU3BOAHBIMU ITypHHA.

Coenunenue 1 sBnsercs ctpykTypHbIM (pparmentom /THK.

Coeaunenus 1 u 6 00pa3yoT KOMIZIEMEHTAPHYIO Hapy BO BTOPUYHOM CTPYKTYpe

PHK.

5. CoenuHenus 2 u 5 00pa3yrOT KOMIUIEMEHTAPHYIO Mapy B IBYXLENOUYEYHOM 1enH
JIHK.

6. CoenuHenue 1 cnocoOHO K JIAKTUM-JIAKTAMHOM TayTOMEPHH.

7. B coenuHEeHUH S5 COAEPKUTCA BTOPUYHAS AMUHOTPYIIIIA.

8. CoenuHeHue 4 He ABISIETCS CTPYKTYPHBIM (DparMEHTOM HYKJIEMHOBBIX KUCIIOT.

NS

Omeemuwt: 2,5,6,8

2. OO6pa3oBaHue NENTUIHON CBSI3U ABJISAETCS SHIEPTOHUYECKUM TEPMOJIUHAMUYECKU
HEOJIAronpUsTHHIM MPOLIECCOM, TO3TOMY MpHU OMOCHHTE3€E Oeska Heo0X0IMMa
npeaBapuTeNbHas aKTUBALMs aMUHOKUCIOTHI. [Tpoliecc akTrBanum npoTekaer B 2
JTamna: Ha MepBOM ATare MPOUCXOIUT 00pa30BAHNE AMUHOALMIIAIEHUIATHOTO
KOMILJIEKCa, KOTOPBIM B TAJIbHEHILIEM CBsi3bIBaeTCs ¢ Mojekysion TPHK.
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Bri6epute BepHbIE YTBEPKIACHUS O MPUBEICHHOMN BBIIIIE PEaKIui 00pa30BaHUs
aMUHOALWIIAICHUIATHOTO KOMIUIEKCa:

B npuBeieHHOM BbIIIE CXEME PEAKIIMU TPUHUMAET Y4acTUe aMUHOKHUCIIOTa BaJIvH.
Crpenkoif 0003Hau€Ha aHTUJIPUTHAS CBSI3b.

B ocymiecTBiienun npeppaiieHus yqactpsyer ATO.

B ctpykType HykieozuaTpudocdara Coaep>KUTCs OCTaTOK puOO3HbI.
[IpencraBieHHass aMUHOKHUCIIOTA COJICPAKUT LEHTP XUPATHHOCTH.

B ctpykType kodepmeHTa npucyTcTBYIOT 3 octaTtka (hochopHOBATUCTON KUCIOTHI.
. AMHMHOAITWJIAICHUJIATHBIA KOMILUIEKC COJIEPKUT (- N-TTTMKO3UIHYIO CBSI3b.

Nk LD =

Omeemuwt: 2345

3. B reHome 4enoBeka U ApYrux 3yKapuOTHYECKUX OPraHU3MOB COIAEPIKUTCS
uHpOpMaIus O MPU3HAKAX, XapaKTEPHBIX, KaK I JaHHOTO BUJ]a OPraHU3MOB, TaK U
OIpeAeAoNIas UHANBUTyalIbHbIE OCOOEHHOCTH CTPOCHMSI, pa3BUTHS,
¢dbynaxmonnpoBanns. CTpyKTypa reHoMa BKIIIOUaeT HaOOphl pa3IndHbIX 3JIEMEHTOB.
Hanpumep, HykI€oTHIHBIE TTOCIEA0BATEIHPHOCTH KOAUPYIOMINE OETTKU, PETYISATOPHBIC
AJIIEMEHTBI TEHOMA U JpYTUe. YKaXUTE, UTO XapaKTEPHO JJIsl CTPOEHUS U
(yHKIMOHUPOBAHUS T€HOMA YeJIOBeKa?

2 3 4 5 6 7 & 9 10 11 12 13 1415 16 17 18 19 20
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gmimine

1. Bkmrovaet 22 ayrocomsl, X U Y XpOMOCOMBI, MUTOXOHIpHaibHy0 JJHK

2. BximovaeT 44 ayTocomsl, X U Y XpOMOCOMBI

3. GoJblIasi YaCTh T€HOMA MIPEICTABIICHA MOBTOPSIIOUIUMUCS FIEMEHTaMU U
MOOUJIBHBIMU 3JIEMEHTAMH I'€HOMa

4. HeHTpOMEpHBIE 00JIACTU XPOMOCOM HE COJIEPKAT OEJIOK KOJAUPYIOIIUX I€HOB
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5. IEHTPOMEPHBIE 00IACTH XPOMOCOM COJIEPYKAT 3HAUUTEILHOE YHUCIIO OETOK-
KOJIUPYIOIIUX T€HOB

6. MOJIOBBIE XPOMOCOMBI X U Y HE UMEIOT TOMOJIOTUYHBIX YYaCTKOB U HE COJEpKAT
aJIJICJIbHBIX T€HOB

7. IOJIOBBIE XpOMOCOMBI X M Y CcOZepKaT MPUOIU3UTEIIHEHO OJIMHAKOBOE YUCIIO TCHOB
8. 1,5% renoma denoBeka KOTUPYIOT OeIKu

9. PK30HBI COCTaBIAIOT 0K0JIO 2 % OT BCero reHoMma

10. reHom 4desnoBeka coaepxut 3 mapa.164 miux. 700 T n.H

Omeemwi:1 3489 10

4. Hyxneotuanas nocienoarenbHocTh JIHK, 00pasyrommas reHoM deoBeka,
COACPKHUT HHGOPMAITUIO O CTPOSHUH OPTaHM3Ma, COCTaBe OCIIKOB,
MOCJIEIOBATEILHOCTH Pa3BEPTHIBAHUS SKCIIPECCHH TEHOB B YMOPUOTCHE3E.
DBOJIIONMOHHAS KOHCEPBATUBHOCTH T€HOB, HAMPABIISIONINX YMOPHUOTEHES, TTI03BOJISET
Ha0II0/1aTh OOITHOCTh ATANIOB SMOPHUOHATIBLHOTO PA3BUTHS Y Pa3HBIX OPTraHU3MOB.
YKaxnTe, 4TO XapaKTEPHO IS 3TAIIOB U TIPOIIECCOB PAHHETO AIMOPHOHATHHOTO
pa3BUTHUSA?

1. keTKa 3UroThl 00J1aJ1a€T TOTUIIOTEHTHOCTHIO

2. KJICTKH 3apOJIbIIIa Ha CTAJUHU YE€ThIPEX 0JIaCTOMEPOB 001a/Taf0T TOTUITOTEHTHOCTHIO
3. cTaausi MOPYJIbl MPEIIECTBYET CTaIUU OJIACTYJIbI

4. bnacrtysa 4yeyjoBeKa — 0J1acTolucTa

5. 6nactonens GopMuUpyeTCs Ha CTauu OJIaCTYJIbI

6. KJIETKU 0JacTOACPMBI 001a1at0T TOTUIIOTEHTHOCTHIO

7. ctamust 6J1acTyJbl IPEAMIECTBYET CTaAUU TACTPYJIbI

8. HepBHas TpyOKka 0OpazyeTcst U3 IHTOJAEPMBI

9. KJIETKH 3apO/IbIIlia Ha CTAAUH YEThIPEX 0JIaCTOMEPOB 00J1a1at0T YHUIIOTEHTHOCTHIO
10. HepBHas TpyOKa oOpaszyercs U3 Me30/1€pMbI

Omeemwvr: 12 3 457

S.IIpennoxennas Yorconom u Kpukom paBoiHas coupans JIHK oObscHuna
pe3yJIbTaThl peHTreHocTpyKTypHOro ananmmsa JIHK, ocymecrBnennoro P.®@panknun n
M.Vunkuac. Jlo cuxX m0Op METOA PEHTTCHOCTPYKTYPHOTO aHajau3a LIUPOKO
VICTIOJIBb3YETCS IIPU UCCIIEN0BAHUYU ITPOCTPAHCTBEHHOW OPTaHU3ALMU MOJIEKYI.

Ha rpanp kpucranina KaMeHHOM COJIM MAJAET MapAJUICIbHBIN MTyYOK PEHTTE€HOBCKOTO
usnydenus (A = 147 nm). Onpeaenure pacCTosIHUE d MEXTY aTOMHBIMH TIOCKOCTSIMHU
KpHUCTaJUIa, €CJId AUPPAKITUOHHBIA MAKCUMYM BTOPOTO TOPsIKAa HAOIIOMaeTCsl, KOTIa
U3ITy4YeHHE majiaetT noja yriom 6 = 30° kK moBepXHOCTH KpUCTAJLIA.

B kadecTtBe OTBETa BIMILIWTE MOJYYHMBLIEECS 3HAUYCHUE B HM, OKPYIJIMTE IO TPEX
3HAKOB MOCJIE 3aITOM.

Omeemuwt: 0,294
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6.PeHTreHOCTPYKTYpHBIM aHAJIU3 OCHOBAH Ha

BapuanTel 0TBETOB

1. uaTepdepeHIIr PEHTTEHOBCKUX BOJIH;

2. mOJIIpU3alMy CBETa B KPUCTAILIAX;

3. audpakuuu peHTTEHOBCKUX BOJH B KPUCTATUYECKON PEIIETKE;
4. N1BOMHOTO Jy4YenpesoMIICHUS] PEHTTEHOBCKHUX BOJIH B KPUCTAJLIAX.

Omeemol: 3
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3aganmne Ne27

OcMomapHOCTh  (OCMOTHYECKasi KOHIEHTpalus) BHYTPEHHEW Cpelbl OpraHuzma
MOAACPKUBAETCA HA CTPOTO MOCTOSIHHOM YPOBHE (BOJIHO-3JIEKTPOIUTHBIN TOMEOCTAa3)
U ONPEACIISIETCS COOTHOIICHUEM MOCTYIJIEHUS U IOTEPU BOJIBI U PACTBOPEHHBIX B HEU
3JEKTPOJIUTOB.

l.

OKCKpenuss BOJbl U PACTBOPEHHBIX BEHIECTB OMNPEICISICTCS Pa3HOCTHIO
OCMOJISIPHOCTH MeXAy (GUIBTPATOM, MOCTYHAIOIUM B HEPPOH, U KUIAKOCTHIO
MO3roBOr0 BelecTBa Mouku. B netie negpona (nemist ['eHse), ydacTku KOTOpoi
XapaKTEPU3YyIOTCSl pa3HOU MPOHUIIAEMOCTBIO JJI BOABI M PACTBOPEHHBIX BEIIECTB,
MPOUCXOUT 3HAYUTEIBHOE M3MEHEHHE OCMOJIIpHOCTH. Ha pucyHke mnpuBeneHa
cxema peadcopOIKy BOJIbI U OCMOTHYECKH aKTUBHBIX MOHOB U YMCJICHHBIC 3HAUCHHUSI
OCMOJISIPHOCTH.

OcMousipHOCTB B HUCXOs1eM oTene netiu ['enne pasaa 1200 mocMosw/m, a B
TOJICTOM  cermMeHTe Bocxozsiiero oraena 100 mocmonn/n. PaccunTaiite
pPa3HUILy OCMOTHUYECKHUX AaBieHui (B kl1a) aTux oTnenos; remneparypy npumMuTe
paBHoii 36,6°C. B kauecTBe OTBETa BIMILUTE MONYYUBIIEECS 3HAUECHHE,
OKPYIJIMTE JI0 LIEJIOTO YKCIIA.

Omeemuwi: 2830

2. OCHOBHBIMU TOPMOHAMHU, PETYJIUPYIOIIMMH BOIHO-IJICKTPOIUTHBIA OOMEH,

SABJIAOTCA Ba30IIPCCCUH U aJIbJOCTCPOH. CerCI_[I/ISI Ba30IIPCCCHUHA ITOBBIIITACTCA
IIPpH IMOBBIIICHUH OCMOJIAPHOCTH IIJIa3MbI KPDOBH.
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BriOepute BepHBIC YTBEPKISHHUS JIJIs1 BA30IIPECCHHA:
1. Ilentun, cocrosimuii u3 10 0CTaTKOB OL-aMUHOKHCIIOT.
2. BOKOBBIE paJIUKaIIbl OCTATKOB IUCTEUHA B MOJOKEHUAX | 1 6 COeTMHEHBI
TUCYJIb(PUIHON CBSI3bIO.
3. Conepxur octatku L-denmnanannaa u L-tupo3una.
4. ConepxuT ocTaTok L-anaHuHa.
5. ConepKuT IrIIUIKUH B BUAE aMUa.
6. SIByIsIeTCSI TOMOMIOJIMMEPOM.

Omeemuwt: 235

3. Tlouku UrparoT KJIFOYEBYIO POJIb B TIOIACPKAHUHA OCMOJIIPHOCTH TUTa3MbI, YTO
SIBJIICTCSI BXKHBIM JIJIsI TOMEOCTa3a. B mporiecce 3BOTIONNUN y pa3IMIHbBIX TPYIIIT
TTO3BOHOYHBIX ()OPMUPOBAIKCH aTANTAINN, CBI3aHHON C OCMOPETYJISIIIUEH, 4TO
OBLJI0O HEOOXOAMMO JIJISl UX BBIKUBAHUS B PA3HBIX IKOJIOTUUECKUX HUINAX.
Hamnpumep, y KUBOTHBIX, OOUTAIONIUX B YCIOBUSX C OTPAHUYEHHBIM KOJIMYECTBOM
BOJIbI, B TTIOYKAX pa3BUBAIOTCs Oosee 3pPeKTUBHBIE MEXaHNU3MbI KOHIIEHTPAITUU
MOYH, YTO MO3BOJISIET UM COXPAHSThH BOMY.

BcnomanTe Kakue u3MeHEHUs TPOU3OIILIN B CTPYKTYpE U PYHKIUSAX MOYEK Ha
Pa3HBIX CTYIEHSX Pa3BUTHUS MO3BOHOYHBIX, BRIOEPUTE BEPHBIC YTBEPKICHUS,
WCIIOJIb3Ysl PUCYHKH HE(PPOHOB.
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1. Hedpousr nporedpoca (B) uMeroT 4eTko BhIpakKeHHBIC KITyOOUKH U KAaHAIIBIIHI,
oI00HBIE TEM, YTO BCTpedaroTcs B Hepponax me3zoHedpoca (C).

2. Hedpons! nponedpoca (C) He UMEIOT pa3BUTHIX KIIyOOUKOB (4), y ueroBeka
GYyHKIMOHUPYIOT KOPOTKUM MEPUOJI Ha CTAIUU SMOPHUOHAIBHOTO PAa3BUTHS.
Brienenue npoaykToB oOMeHa Mpoucxoaut u3 1eiaoma (5) B Hegpoctom (1).

3. Hedponsl mezonedpoca (B) u metanedpoca (A) UMEIOT OMHAKOBYIO
aHATOMHUYECKYIO CTPYKTYPY U (DYHKIIMH, YTO JIeJaeT UX B3aUMO3aMEHSIEMbIMU B
OpraHu3Me.

4. BeinenuTenbHbId KaHanel Metanedpoca (2) nuddepeHupyercst Ha OTACIbI:
MPOKCUMAaJIbHBINA, JUCTAIBHBIN U NeTI0 HedpoHa (retito ['enine). Y pentunuit
NETJIA HE pa3BUTa U 00pa3yeT MPOMEKYTOUHBIN OT/IEI.

5. Hedpon mezonedpoca (C) HE UMeeT KaHAJBIIEB, UTO OTPAHUYMBAET €TI0
CIIOCOOHOCTH K peadbcopOIIuu HEOOXOAMMBIX BEIIECTB U3 MEPBUYHON MOUH

6. Bce Tpu Tuna nouek (nmponedpoc, Me3oHeppoc U MeTaHePpoc) pa3BUBAOTCS
OJIHOBPEMEHHO U (PYHKITMOHUPYIOT HE3aBUCUMO JIPYT OT JIpyra Ha MPOTSKEHUU
BCEH KU3HU MMO3BOHOYHBIX, BBIICIISAS Pa3HbIE TPOTYKTHI OOMEHA.

7. Me3oHedpoc B IpoIiecce IBOIOLMH 3aMEHSIETCS Ta30BOM MOYKOH, 3TO IPUMED
reTepOTONHON CYOCTUTYLIMU OPTaHOB.

8. Jlyist HU3IIMX MMO3BOHOYHBIX (aHAMHUIT) XapaKTEepPHBI 1B TEHEPALINH MTOYEK:
rojioBHas (mpoHedpoc) u TynoBuiHas (Me30HedPOcC).

9. [ns BBICHIUX TTO3BOHOYHBIX (AMHUOT) XapaKTEPHBI JIB€ T€HEPAINH ITOYEK:
TyJoBHUIHAsA (Me30He(dpocC) U Ta3zoBas (MeTaHeppoc).

10. Tlonapnstoiiee OONBITMHCTBO JIOJIEH UMEIOT JB€ MOYKHU. C TOUKU 3pEHUS
Teopuu GpumMOpruorenesa CeBepiieBa, 3aKjIaka TOIbKO OTHOM MOYKH, a He
JIBYX, MOXKET pacCMaTpUBAThCS KaK apXaJlaKCHC.

Omeemuwt: 2, 4, 7,8, 10

4.

I'en AVP (apruHUH-Ba30MPECCHH), KOAUPYIOIIUN Ba30MPECCHH, PACTIOIOKEH B
xpomocome 20. ITpomykTel A VP BBITIOTHSAIOT MHOKECTBO (DYHKITUH, BKITFOYAs
perynupoBaHue 0ajaHca BOJAbI B OpraHu3Me, apTepHaibHOE JaBICHUE, PEaKINU Ha
cTpecc. YCTaHOBUTE MOCIIEI0BATEIbHOCTh CUHTE3A U BBIJECICHHS Ba30IIPECCUHA B
KJIETKaX TUIoTajlaMyca B runodusa.

1. Ilpoueccunr (yaajieHue UHTPOHOB, AoOaBieHue S'-kama u 3'-moyin-A-XBoCTa) U
obpazopanue 3penoit MPHK. Tpancnopt MPHK B niuToriazmy, cuntes Ha
pubocomax OelKka-TpeaIeCTBEHHHKA.

2. Tpanckpunuus rera 4 VP B runoranamyce B npe-MPHK.
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3. YnakoBKa MpOropMoHa B CEKPETOPHBIE T'paHyJibl B anmnapare [ onbmaku.
Pacmienyienne nporopMoHa Ha aKTUBHBIN Ba30MPECCUH U JIBA APYTUX MENTHA.

4. TlocTTpancasiuonHas MoauuKalus OenKa-npeanecCTBEHHIKA B
sHAoIUIa3MaTHueckoM petukyiayme (JI1P), obpazoBanue nmporopmoHa.

5. Ilpu ctumynsauuu (Hanpumep, Ipyu TUIEPOCMOISIPHOCTH KPOBH, TUTIOBOJIEMHUH
WJIM TUIIOTOHMH ) 3aITyCK 3K301[MTO3a: TPaHyJIbl CIUBAIOTCS C MEMOpaHOi, 1
Ba30IIPECCUH BBICBOOOXKIAETCS B KAIWJLISIPHI.

6. IlepemelieHne CEKPETOPHBIX I'paHyJl IO aKCOHAM HEMPOHOB TMIIOTaIaMyca B
HEPBHbIE OKOHYAHUS 3aIHEW JOJIM rUno(u3a U HaKOIJIEHUE JUIsl TIOATOTOBKH K
BBICBOOOKICHUIO.

Omeemuwt: 214365

5.0cmocom cumTarot nepeHoc (mud@y3nr) pacTBOPUTEIIS Yepe3 MOTYIPOHUIIAEMYIO
MeMOpaHy, He TIPOITYCKAIOIIYI0 pacTBOPEHHOE BemecTBO. OCMOC SIBIISIETCS YaCTHBIM
CIydYaeM IaCCUBHOIO TPAHCIIOPTA Yepe3 MeMOpaHy, KOTOPBIN OIMMCHIBACTCS
ypaBHeHHeM Teopesna, a B ciydae nuddys3un — 3akoHoM DuKa.

[Tpu n3ydeHnn UCKyCCTBEHHOM OMIMIUAHON MeMOpaHbl TommuHoN 10 HM co3anu ¢
OJIHOM CTOPOHBI PacTBOP KoHLEeHTparweii 4102 M, a ¢ gpyroii 4 M. Koadduunent
nuddysuu pasen 2-10°8 m?/c. UeMy paBHA IIIOTHOCTB ITOTOKA BEIIECTBA YEPE3
MeMOpany?

Omeemuwt: 7920

6. BeiGepute METOAbI HCCASOBAHUS MPOHUITAEMOCTH MEMOpaH:

1. OcMoTHUECKHUI METO

2. KanopumeTpuieckuii METOT

3. DNEKTPOHHO-MUKPOCKOIMYECKAN METOT
4. PaToN30TOITHBINA METO.T

5. Meroa u3mepeHus 3J€KTPOIPOBOAHOCTH

Omeemwt: 1, 3,4,5
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3ananmne Ne28

Bonpiiyio posib B JKU3HU KUBOU MPUPOABI UTPAIOT 1U(Py3MOHHBIE TPOLIECCHI,
OTIpeACIIAIONIE HOPMAJIbHBIN OOMEH BEIIECTB MEXTy OPraHU3MOM H CPEIOH, a TaKKe
MEXTy pa3IUYHBIMU YaCTsMHU caMoro opranu3Ma. [lutanve u npixanue — TUIMHYHBIC
nuhGy3nOHHBIE TTPOIIECCHI.

Juddy3uio onuchBalOT 3aKOHBI, KOTOPBIE BIIEPBbIE ObLITN YCTaHOBIIEHBI A10JIb()OM
®ukom B 1855 rogy Ha OCHOBE B OCHOBHOM IKCIIEPHUMEHTAIBHBIX PE3yJIbTaTOB. X
MO>KHO MCIOJIb30BaTh U I onpeneneHust koadduimenta nuddysuu D, koTopbrit
UTPaeT OrPOMHOE 3HaYEHHUE B PA3IMUHBIX IPOLECCaX, IPOTEKAIOLIUX B JKUBBIX
OpraHu3Max.

1.C nomouipio ypaBHeHUs: PUKA MOYKHO OIKCATh

BapuaHTbl OTBETOB

1.IlepBUYHO-aKTUBHBIN TPAHCTIOPT
2.BTOpUYHO-aKTHUBHBIN TPAHCIOPT
3.006neruennyto nuddy3uro

4 Ilpoctyro nuddy3ur0 HOHOB HATPUS
5.IIpoctyro nuddy3uto He3apsIKEHHBIX MOJICKYJT

Omeemwi:3,4,5

2.bucnotinas munuaHas memopana (bJIM) Tonmunoi 10 HM pa3znenser kamepy Ha
nBe yacTth. [NIOTHOCTh MOTOKAa METUIIEHOBOTO cUHETO Yepe3 bJIM nocrosiHHa U paBHa
3:10-4 M-cwm/c, mpruyeM KOHIIEHTpAIIUS €ro C OJTHOM CTOPOHBI MEMOpPaHbI COCTABJISIET
10-2 M, a ¢ apyroii 2:-10-3 M. Uemy paBeH koddduiuent quddy3un 3Toro BeiecTna
yepe3 bJIM? OtBet nipeacraButh B cM2-c-1

Omeemui: 3,7-107% em?-c!

3. OaHUM U3 BHYTPUKIECTOYHBIX MEPEHOCUYUKOB O, SBISETCS MUOTJIOOUH.
Monekyibl OKCUTEHUPOBAHHOTO MUOTIIOONHA AU PYHAUPYIOT U3 00J1acTeH ¢
BBICOKUM cojiepxkanueM O, B 00J1aCTH C €ro HU3KUM COJIepKaHUEM
(o6neruennas aquddysus O,).

Opnum u3 (axTopoB, BIUSONMX Ha TUdPy3uto, SBISETCS PaAnyC YacTUIIBI: YeM
OO0JIBIIIE paUyC YaCTHUIIBI, TEM MEHBIIIE CKOPOCTh MU Py3un.

Boiuncianre paamyc MoJeKyJabl (B HM), ecid oOHa cdepudeckoil (opmsl,
ko3(puuuent audpdysun muornobuna pasen 0,12:107°M?/c, a BA3KOCTH pacTBOpa
storo Oenka coctasiuset 0,001 Ila+c mpu remneparype 310K

D - kT

6rrn

b

rae k — nocrostHHas Bonbivana, 1,38:10°2 Ta-m’/ K
(B xauecmee omeéema énuwume noayHUEUIeecs 3Hayenue, okpyaiume 00 Yeavix)

Omeem: 2

4. MwuorioOuH — 3TO TeM-COIePKAIINA KUCITIOPOI0CBA3BIBAIONTUHN TII00YIISIPHBIN
OCJIOK, KOTOPBIN B 3HAYUTEIBHBIX KOJIHMYECTBAX COMECPIKUTCS B MUOIIUTAX
Cep/illa ¥ CKEJIETHBIX MBIIIIax. MoJieKyjia MUOTIIOOMHA COCTOUT U3 TreMa U
MOJIMIENITUIHOMN 11eny 13 153 aMUHOKHUCIIOTHBIX OCTAaTKOB.
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B cTpykType rema OKCHTEHUPOBAHHOTO MUOTJIOOMHA aTOM Keje3a
KOOPJIMHUPOBAH C MOP(GUPHUHOBBIM IIUKJIOM U JBYMS aKCHAIBHBIMU JIMTaHIaMU
— OCTaTKOM ructuanHa (93-ii aMUHOKUCIOTHBIM OCTATOK MOJUIICTITHIHON
IIETIN) ¥ MOJIEKYJIOW KHCIIOpoaa:

\

nopGUPUHOBBIN LUK

ocTaTtoKk ructuguHa

\ %oé_ /

Bribepute BepHBIC YTBEPKIACHUS I CTPYKTYPBI TéMa OKCUTEHUPOBAHHOTO
MHUOTJIOOMHA:

l.

AN

nop(UPUHOBBIN LIUKII SBJSETCS apOMaTHUYECKON CUCTEMOM
nop(UpPHH ABIIAETCA KOMIUIEKCOOOpa30BaTeEIEM

KHCIJIOPOJ SIBJSIETCS JIUTaHIOM

KOOPAMHALIMOHHOE YHCIIO aTOMa JKeje3a paBHO 6
JEHTAaTHOCTh NMoppuprHa paBHa 6

OCTATOK TUCTUANHA COJAEPKUT UMH1a30JbHBIN ITUKJIT

Ortser: 1,3,4,6

Omeemol: ...............

5.

B 3aBucumocTtu ot crioco6a JpIxaHus MO3BOHOYHBIX, KUCIOPO K HUM B
KPOBB IOCTYTAET U3 BOJBI — Yepe3 *KaOphl, WM U3 BO3LyXa — U3 JIETKUX —
nyTéM nudys3un.

Pacnionoxure npencTaBieHHbIE HA pUCYHKAaX KPOBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX B MOPSKE BO3PACTAHUS COACPKAHUS KUCIOPOJa B KPOBH,
NOCTYMAIOIIEH K MO3TY )KUBOTHBIX
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1

2

Omeemwt: 3, 2, 1, 4

6. [lpu mia3mosnm3e u remoiu3e Bojaa qudGyHIUPyeT Yepe3 KICTOUHYO
MeMOpaHYy.

Bri0e PUTE BCE MTPABUIILHBIC OTBETEI:
LN T
TSRS AL

B r

1. KiteTku Ha pucyHke A HaxoIATcsl B ©30TOHUYECKOM PacTBOPE

2. Knetku Ha pucyHke I HaXoAsTCs B COCTOSIHUH IIJ1a3MOJIN3a

3. Kitetku Ha pucyHke b HaxXomsITCsl B THIIOTOHUYECKOM PacTBOPE

4. B pactBope ¢ koHueHTpauueit conu 0,1% npoucxoauTt reMoiin3 3puTpOLUTOB
5. Ecnu KJIeTKY 3710/1€M TOMECTUTD B TUIIEPTOHUYECKUH PacTBOP, UX 000JI0UKU
CKUMAIOTCS
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6. Boxa npu mina3Mosnuse U reMoJn3e IpoXOAUT Yepe3 MeMOpaHy KJIETOK IMyTEM
MUHOLIUTO3a

7. Knetkn Ha pucyHKe B HaXonsaTcs B THIIOTOHUYECKOM PAaCTBOPE

8. [Tma3zmMonun3 mpousomen B KJIETKaxX, NOKa3aHHbIX Ha pUCyHKax A u I’

9. Ilpu HEpocTaTKE KUCIOPO/1a B KPOBH MOXKET MPOUCXOJUTH TE€MOJIN3 SPUTPOLIUTOB
10. ITpu ma3mosu3e U reMoJIn3€e BOIa MPOXOAUT YEpPe3 MEMOpPaHyY KIIETOK ITyTEM
obsieryeHHOM b y3un yepes crenuaibHble OCIKOBbIEC KaHAIbI

Omeemuwt: 2, 4, 7,8, 10
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3axanune Ne29

DepMEHTATUBHBIN KaTalln3 COCTABIISIET OCHOBY MHKEHEPHOU YH3UMOJIOTHH,
TEHETUYECKON MHXKEeHepuH, pacmdpoBku renomoB, JIHK-arnarnoctuku,
WCCJIEIOBAHMSI MOJIEKYJISIPHOTO MomMopdu3ma yenoBeka u T.71. OCHOBHAsI (PyHKITUS
(hepMEHTOR 3aKJIFOYACTCS B CHIDKCHUH SHEPTHH AKTUBAIIUU Y TTOBBIIICHUH CKOPOCTH
XUMHUYECKUX PEAKITUi B )KUBBIX cucTeMax. /(s mornManus GyHKIIMOHUPOBAHUS
(bepMEeHTOB U3y4arOT KWHETUYECKUE MapaMeTPhl UX IEUCTBHUS, TAKUE KaK
MAaKCHMaJIbHasi CKOPOCTh PEAKIMU U KOHCTaHTa Muxasimca.

1. ®opmuaTaeruaporeHasa KaTalm3upyeT peakiuio OKUcieHus: GopmMuaT-uoHa 0
YIJIEKUCIIOTO T'a3a PH CompsukeHHOM BocctaHoBiaennd HAJ[™ Ha rpaduke
MpUBEEHA 3aBUCUMOCTb CKOPOCTH PEAKIIMH, KaTAIU3UPyEeMOM
dbopmuaTaeruaporeHa3om, OT KOHIEHTpaM (opMHUAT-UOHA.

V-

0.7 - a L

0,6 - i

0.5 1

0.4 -

0.3 4

0,2 4

0,1 4

HoxusHTpaUKMA

cybocrpara C [smons)n)
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[mcraonnfc, ME)
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1,25
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25
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7,25

0,60
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12,5
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200

0,70

30,0

0,70

0.0
0

] N T

10 15

T B T ' T

20 25 i C

2.Mcnonw3ys JaHHYIO SKCIIEPUMEHTAIbHYI0 3aBUCUMOCTh, BHIOEPUTE BEPHbIE

YTBEPXKACHUSL:

1. MakcumaibHasi CKOPOCTh JaHHOM (pepMEHTATHUBHOM peakiuu coctapiset 0,7
MKMOIJTB/C.

2. Koncranta Muxasnuca paBHa 1,25 MMOJb/J1.

3. Tlpu xoHueHTpauuu cyOcTparta, paBHOM KOHCTaHTe Muxasnuca, CKOPOCTh PEaKIIUU
HE 3aBHUCUT OT KOHIICHTpAIMU CyOCcTpara.

4. Jlumutupyroien (CKOpoCThONPEaSsIoNIeil) craareil GepMEeHTaTUBHON peakinu
SBJISIETCS camasi ObICTpasi CTaausl.

5. ObpazoBaHue pepMEHT-CyOCTPATHOTO KOMILIEKCA SBJISIETCS 0OpaTUMOM 1O
HAaMpPaBJICHUIO PEAKLIUEN.

6. Uewm Gonpbire koHCTaHTa Muxasnuca GepMEHTATUBHOM PEAKIMH, TeM OOJIbIIe
CPOJICTBO aKTUBHOTO IIeHTpa epMEeHTA K JaHHOMY CyOCTparTy.

7. Tlpu BBICOKOU KOHIICHTpAIUK CyOCTpaTa, 00eCIeunBarONICH MOTHOE HACKHIIIICHHE
aKTUBHBIX IIEHTPOB (DepMEHTa, peaKils UMEET MEePBbI MOPSAIOK IO CyOCTpary.

8. CxopocTb (hepMEHTATUBHOW PEaKIIMy 3aBUCUT OT KOHIIGHTpAaIuu epMeHTa.
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Omeemuwrt: 1,2,5,8

3.B Buay Toro, 4To TpaaULMOHHBIE METObI XUMUYECKOTO CUHTE3a OOBIYHO MPUBOJISAT
K IOJIYYEHHIO PallEeMHUYECKUX CMECEH, JIJIS LIeJIEHAIIPABIEHHOTO IMOTYYEHUS ONITUYECKH
AKTUBHBIX COCAMHEHUN YCIICIITHO MPUMEHSIETCS (DepMEHTATUBHBIN KaTallu3 C y9acTUEM
WHANBUAYAIbHBIX (epMEHTOB U nonupepMeHTHBIX cucteM. K mpumepy, ¢ 1981 r. u o
HacTosLIee BpeMsl popMHUaTAETUIpOreHasa sSBIsSeTCs OJHUM U3 OCHOBHBIX (DEpMEHTOB
g perenepanun HAJIH B mporeccax TOHKOTO OpraHMYecKOro, B IEPBYIO OYEpenb
XUPaJIbHOIO, CUHTE3a C MOMOIIBI0 OKCUAOPETYKTa3 MO0 CXEME, IPEICTABICHHON HUXKE:

i R;
ﬂ.em'ﬂporeHaSa‘I - XUpansHeil
PLON > HOA‘—R1 4 e
copepwenma TIALH + H* HALD’
0O
K - ;
Co, = (hopMuaTAeruaporenasa H—C\ i
0

BriGepute BepHbIE YTBEPKIEHUS ISl COMPSHKEHHOM PEaKINK, KaTallu3upyeMoi
dbopMHaTIETUAPOreHA30M:

Ecnu 3HaueHus peaokc noTeHuanoB mnpu ¢pusnonornyeckux ycnoBusix (310K, B
pactBope ¢ pH 7,4) peloKC CHCTEM COCTaBIIAIOT:

CO, + H" + 28 — HCOO" ,j,* =- 420 mB

HAJL" + H" + 28 — HAJH ,j,” = - 320 MB

1. paBHOBecHE€ peakIMy CMEIIEHO BOPABO, T.K. JIEKTPOJIBIKYIIAs cuiia (Pa3HOCTh
MOTEHIIUAJIOB OKUCIIUTEIISI U BoccTaHoBUTENsA) E>0

PAaBHOBECHUE PEAKIIMU CMEIIEHO BIIEBO, T.K. 3JEKTpOoABMKyIas cuia E<0

OoJiee CHILHBIM OKHCIHTENEM siBseTcs HAJ[

OoJiee cUIIbHBIM BoccTaHoBUTeNeM sBisieTcss HAJITH

ANeKTpoABMKyIIas cuia peakuuu E = - 100 mB

OoJiee cuIIbHBIM OKHCHTENEeM sBseTcs CO,

PENOKC MOTEHIIMA OKUCIHUTENS OOJIbIIIEe, YeM PEIOKC MOTEHIIUAT
BOCCTAHOBUTES

NN R WD

Omeemuwt: 1,3,7

Jlnst onipeenieHrst aKTUBHOCTH (PEPMEHTOB MCMOJB3YIOT CIIEKTPO(HOTOMETPUUECKHIA
metoa. U3BecTHo, uTo HUKOTHHamuAaneHuHaunykineorun (HAJAH/HAl+) coyxur
Ko(akTopoM s MHOTHX (DEPMEHTOB, yUaCTBYIOIIUX B META0OJIU3ME KIIETOK,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM KOHTPOJIE, ITepeiaye CUTHAJIOB, OMOAeTpaialluu
U IPYTUX npoieccax. TakuM o0pa3oM, onpenenenne npoaykuua HAJTH/HA I+
OOBIYHO KCIOJIb3YETCS ISl U3MEPEHUsI aKTUBHOCTH (PEPMEHTOB, 3aBUCUMBIX OT
HAJIH/HAJI+.

Ontuueckas moTHocTh pactBopa HAJIH usmepennoe npu 340 HM B KIOBETE C
tosuHo# ciost 1,00 cm paBna 0,86. Mossipabiil koadduruent noraomenus 6200 M-
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lem!. Paccunraiite konuentpanuio pactsopa HATH. OTBET OKPYIINTE [0 HATH
3HAKOB IOCJIE 3aIITOM.

Omeemuwt: 0,00014

4. 3aBUCHMOCTh ONITUYECKOM MJIOTHOCTH OT KOHIICHTPAIIMU BEIIECTBA B PACTBOPE

HKCIOHEHIMAJIbHAS
JorapupMuyecKast
MPSIMOJIMHEWHASA
KBaJpaTU4YHas

5. OTCYTCTBYET

D=

S.IIponecchl MATPUYHOTO CUHTE3a B KJIETKAaX KMBBIX OPTAHU3MOB IPOUCXOJIAT C
YY9aCTHEM CIIOKHBIX (PEPMEHTHBIX KOMITJIEKCOB, OCIIKOB, a TAK)KE€ CUTHAITBHBIX
PETYNSATOPHBIX HYKJIEOTHIHBIX MOCIIEIOBATEIBHOCTEN U COCTOAT U3 HECKOJIBKHAX
ctaguit. OquuM u3 Takux npoueccos siBisiercs cuHTe3 PHK na matpune JJHK.
YKaxuTe, 4TO XapakTepHO sl JAHHOTO ITporecca’?

1. IIpoucxomuT B sSApe 3yKapUOTUUECKON KIIETKU

2. IIpoucxoauT B IUTOILIA3ME 3YKAPUOTUYECKOMN KIETKU

3. IIpoucxomuT B HUTOILIA3ME MPOKAPUOTUIECKON KIIETKU

4. OcHoBHolt pepment cunrtesza — JIHK -monmumepasa

5. OcnoBHo#t pepment cunteza— PHK -nmonumepasa

6. tpedbyerca PHK- 3arpaBka (mpaiimep)

7. cunte3 PHK na matpune IHK — tpanckpunupns

8. cunre3 PHK na marpune JIHK — oOpatHast TpaHCcKpumnuus

9. MecTo (cailT) Hayana TPAHCKPUIILUU ONpPeEsieT IPOMOTOP
10.mecTo (cailT) Hayana TPAHCKPUIILIMKA ONIPENEISAET CTapT KOJIOH

Omeemwi:1,3, 5, 7, 9

6.DepMEHTHI, YUACTBYIOIIME B PETYJIMPOBAHUY JABJICHHS KPOBU B OPraHU3ME,
IIPOU3BOJATCS, B OCHOBHOM, B IT0YKaX. [Ip1 BOSHUKHOBEHNH OHTOI€HETUYECKUX
IIOPOKOB B MOYEMOJIOBON CUCTEME HapyLIAtOTCs MPOIeCChl (PU3NOIOTUYECKOTO U
OMOXMMHUYECKOTO (PYHKIIMOHUPOBAHUS OpraHoB. Ha mpeacTtaBieHHOM pUCYHKe
IIOKA3aHbl PE3YJIbTAThl JMArHOCTUKU OAHOT'O U3 OHTOIE€HETUYECKUX IIOPOKOB
MOYENOJIOBOU CUCTEMBI. Y KaXKUTE, YTO XaPAKTEPHO JJIS1 JAHHOIO HAPYIIEHUA?

il
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1. YaBoenue Ta30BON MOYKHU
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VY 1BO€HME TYJOBUIIHOW MTOYKH

Y nBoenue meTaHe(hpUIECKON TOUKH

Y aBoeHune MmeTaHEHPUIECKOTO TPOTOKA

Y aBoeHne Me30HE(HPUISCKOTO TTPOTOKA

VY 1BO€HME MOYETOUHHUKA

Mo4eTOoUHHK — TPOU3BOJHOE MIOJIJIEPOBA TPOTOKA

MoueToYHHK — MPOU3BOIHOE BOJIb(POBA MPOTOKA

Cpacranue MeTaHe(hpUIECKUX POTOKOB B X0/I€ SMOPUOHATBLHOTO Pa3BUTHUS
JISKUT B OCHOBE (DOPMUPOBAHUS MaTKU

10.B cocTaB moyku BXOJUT, MPUMEPHO, 1 MITH HEHPOHOB

WX ANk WD

Omeemuwt: 1,3, 4, 6, 8,10
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3aganune Ne3(

PeHTreHoCTpyKTYpHBIN aHATU3 MTO3BOJISIET OOBEKTHBHO YCTAaHABINBATH CTPYKTYPY
KPUCTAJUIMYECKUX BEIIECTB, B TOM YHCJIC TAKUX CIIOKHBIX, KAK BATAMHUHBI,
aHTHOMOTHUKH, KOOPIAUHAIIMOHHBIE coeuHeHus U T.1. [loaHoe cTpykTypHOE
HCCIIEIOBAHNE KPUCTAJUIA YACTO MTO3BOJISIET PEIINTh U YACTO XMMHUYECKHE 3a0a4H,
HaIlpuMep YCTAaHOBJICHHUE WIIM YTOYHEHNUE XUMHUYECKOW (POPMYIIbI, THITA CBSI3H,
MOJIEKYJISIPHOTO BeCa IPU U3BECTHOW INIOTHOCTH MJIY IUIOTHOCTU IIPU U3BECTHOM
MOJICKYJIIPHOM BeCe, CAMMETPHUH ¥ KOH(PUTYpAIIMU MOJIEKYJ M MOJIEKYJISIPHBIX HOHOB.

1. MeToioM pEHTI€HOCTPYKTYPHOTO aHAJIM3a U3YYaloT ...

Bapuante! oTBETOB
1) mpoctpancTBeHHOE pacnonoxkenue motiekyn JJHK
2) ($U3MO0NIOTrUYECKUE MPOIIECCHI OTAEIBHBIX KIETOK
3) dusnyueckue CBOMCTBAa MOJIEKYT OelKa
4) KyapTypbl TKaHEH B COOTBETCTBYIOIIEH cpejie

Omeemui: 1,3

2. PeHTreHoOBCKOE H3ITyueHHte ¢ JuTMHOM BoHbl 1,63 A nanaer na xpucramn. Haiitu
MEXIIJIOCKOCTHOE PACCTOSIHUE KPUCTAJUTMUECKOUM PEIIETKH, €CIIU U (DPAKIIMOHHBIN
MaKCHMyM BTOPOTO IOPsAKa HabIromaeTcs mpy yrie ckonbxkenus 17°. Otser
MIPEACTABUTh B HM, OKPYTJIUTh 10 ABYX 3HAKOB MOCJIE 3aISTOMN.

Omeemvi: 0,56 Hm

3. TamiT— xaMeHHasl COJIb, MUHEPAJ, SIBJSIFONTUHCS OCHOBHBIM CBHIPHEM ITOTYUYEHUS
xnopuaa Hatpus. Hatpus xmopun (Sodium chloride) 0.9 % Ha3piBaloT B MEAMIIMHE
¢m3monmornyeckuM  pactBopoM. OH  OKa3bIBaeT  JC3WHTOKCHUKAIIMOHHOE U
peruapatupyromiee aeiicteue. BocmonHseT aeUUUT HATpUs MOpPU  Pa3THUUYHBIX
MAaTOJIOTHYECKUX COCTOSIHUSIX OpPTaHW3Ma M BPEMEHHO yBEIMYHMBACT 00BHEM JKHIIKOCTH,
[UPKYJHPYIONIEH B COCYIaX, HCTIONB3YETCs KaK YHUBEPCAIbHBIA PACTBOPUTEIH APYTHX
JIEKapCTBEHHBIX MPENapaToB.

Paccuuraiite 3HaueHHWE W30TOHUYECKOTO Kod(hduiMeHTa Xjaopuaa HATpus MpU
TeMIiepatype pU3n0JIOrHIecKO HOPMbI U HUKHEHN TPaHUIIBI OCMOTUYECKOTO JIaBJICHUS
ma3mbl kpoBu 740 klla. [TmotHOCTH pacTBOpa mpumute paHoi 1 1/1. Ilpu pacuere
KOHIIGHTpAIlMd B MOJIb/JI UCIHOJIb3yWTEe 3HAUYCHHUE, OKPYTJIEHHOE 10 CoThiX. OTBET
OKPYTJIUTE JI0 I€CSTHIX.

Omeemui: 1,9

4. Tlpu peHTTE€HOCTPYKTYPHOM aHAJIN3€ OCJIKOB U JIPYyTUX OMOJOTHUYECKH aKTUBHBIX
BEIIIECTB OCHOBHOM MpPOOJIEMOU SIBISETCS MOJYYEHHUE KPUCTAJIOB, MPUTOAHBIX IS
PEHTTE€HOCTPYKTYPHOI'O aHaI13a, TO €CTh BEICOKOUW CTENEeHH 0YMCTKUA. OTHOM U3 CTaauid
UX TIOJIYYEHHs SBIISIETCS CTaaWsl PACTBOPEHUS C TMOCIEAYIONIMM IOJTYyYECHHEM
HACBIIIEHHOTO PAcTBOpPA, JIJISI YErO MCCJEN0BaTeNh MOAOUPAET ONMTHMAIbHBIC COCTaB
O0ydepa, 3nauenus pH, TemmepaTypbl, KOHIIEHTPAIIMK CaMOT0 OeJiKa, OCaXKIAI0IIeH COITU
U T.J. JUTSI KQXKI0TO0 KOHKPETHOTO OelKa.

IIpn momyuenun kpuctaiioB Oenka K,1.2 moaceMeicTBa KalHWEBBIX ITOTCHIIHANI-
3aBUCUMBIX KaHAJOB, YYaCTBYIONIETO B pPEryJslUd BO30YJIMMOCTH HEHPOHOB
ucnoabs3oBanu 6ydep Tpuc-HCI ¢ pH 8,5.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB

Kaxoe xommuectBo HCI (B Mmons) HE0OX01uMo 106aBuTh K 1 1 10 MM pactBopa Tpuc,
9T00BI TIONTY4YHTh pacTBop ¢ pH 8,5, ecnmu pKa compspkennoit kucimoter 8,17 OtTBer
OKPYTJIUTE JI0 COTHIX.

OH

HO OH

NH,
Tpuc (TpoMeTamuH)

Omeemuwi: 2,85+0,02

5. PeHTreHoCcTpyKTYpHBIN aHaanu3 ObLI MCIOJIB30BaH JIJIS aHAJIM3a U CO3JIaHUs MOJICIIN
ctpoenus mosnexyisl JIHK. Metoa peHTreHoBCcKoi kpuctamiorpaduu npuMeHseT
HaIlpaBJICHUE PEHTTEHOBCKHX JTy4Yel Ha KPUCTAJUIMYECKHUE CTPYKTYPBI U
¢doTorpadupoBaHe Y30pOB, CO3/1aBAEMBIX aTOMaMH B CTPYKTYypax, Tudparupyomumx
pEHTreHoBcKue ayun. M3Mepsst pa3Mepsl, yIibl U KHTEHCUBHOCTD Y30POB,
MCCIIEIOBATENN MOTYT CO3AaTh TPEXMEPHYIO KAPTUHY KPUCTAIUIMYECKON CTPYKTYPHI.
[Tomyuennoe uzobpaxenue moiekyn JJHK, BbineneHHbIX U BBICYIIIEHHBIX 10
MOJIyYeHUS] KPUCTAIUIMYECKUX (HOPM, IMTO3BOJIMUIIO OMTUCATh CTPYKTYPY U
XapaKTEPUCTUKU 3TON MOJIEKYJIBI.

Kaxkue xapaktepuctuku u ocooennoctu crpoenust JIHK o0ecnieunBaroT cBOiCTBA,
HEO0OXOMMBIC JUTSI OCYIIECTBICHHS €€ (PYHKITHI B KIIeTKe?

.
,

Rd“nd Franklin

PeHTreHoCTpYKTYpPHbI
" noptpeT AHK -

3HamMeHuToe doTo 51 Posanuha ®paHknuH

1920 - 1958

1. nBO¥HAs civpanab AMAMETPOM 2 HM

2. KOMIUIEMEHTAPHOCTh a30TUCTBHIX OCHOBAHUM CIIY’)KUT OCHOBOM MATPUYHOTO CUHTE3a
JIHK

3. KOMIUJIEMEHTAPHOCTh a30TUCTHIX OCHOBAHMI CIIY’KUT OCHOBOM MAaTpUYHOI'O CHHTE3a
PHK

4. mar cniupanu 34 HM

5. war cnupanu 3,4 uM

6. aHTUITapaUICIbHOCT OJiHOlIenoYeuHbIX HUuTel JJHK

7. GonbInas ¥ Majias 00pO3aKU

8. IBOMHAas cnupajb guamerpoM 20 HM
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9. crpykrypHoit equnuueit JJHK aBnsieTcs HykiieoTu
10. crpykrypnoil enununen [IHK siBrisieTcst HykJieo3ua

Omeemuwi: 1, 2,3,5,6,7,9

6. Kopu Mromuc B 1993 r. Ob11 ynoctoen HoGeneBckoii mpemun 3a pa3paboTKy
meroza [TI[P. OcHoBOM 3TOro MeToza SBJISETCS MHOTOKpaTHAs PENIMKALIUS
JIHK. BoiGepuTe BepHbIE YTBEPKICHUS:

= LY _— , T L =3 5 F—
W 9 Py P 2 a 40 Lyce

1. IIpu npoBenenuu [P B peakmonHyo cMech 100aBISAIOT (PEpMEHTHI IpaiimMasy,
xenukasy, JJHK-nommmepasy u nurasy

2. IMoabop cnenuduyeckux mpaiiMepoB MO3BOJISET MPOBECTU PETUIMKAITUIO
BbIOpaHHBIX PparmMenToB JJHK

3. C nomorpto [TIP MOkHO MPOBOAUTH TUATHOCTHKY MPOTO30MHBIX 3a00JIEBAHUIMA

4. I'paduk Ha pucyHke nokasbiBaeT pe3ynbrarsl [P B peansnom Bpemenu. Uem
MpaBee pacmookeHa Kpubas GIyopecIeHIINHI MPOAYKTa peaKIiiuu, TeM OoJibliee
KOJIMYECTBO JJAHHOTO 00pa3lia UCXOIHO MPUCYTCTBOBAJIO B AHAIM3UPYEMOl poode

5. o nposeaenus 1P He 00sg3aTenbHO 3HATh HYKJICOTUAHYIO MOCIEA0BATEIbHOCTD B
uccnenyemon [JHK

6. I1LIP no3BounsteT BosiBUTH Hannuue B JIHK onpenenennsix mytanuii

7. s mpoenenus [P ucnons3yrores cneunanbubie Tepmoctoiikue JJHK-
MOJIMMEPA3bl

8. [Ipsimoii u o6paTHbIi npaiimeps! 1 [P mogbuparoT Takum oOpa3om, 4TOOBI
gucyo nap A-T B HUX OBLIIIO TPUOIM3UTEIHHO OJTMHAKOBBIM

9. IILIP B peanbHOM BPEMEHU UCIOJIB3YIOT C LIEJIBIO YCTAaHOBJIEHUS! HEU3BECTHOM
MOCJIEA0BATENBHOCTH HYKJICOTHI0B B JITHK
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10. Temnieparypa, Ipy KOTOPOW MPOUCXOJIUT OTHKUT MpatMepoB, 3aBUCUT OT
cootHouenus B HUX A-T u I'-11 map HykieoTumoB

Omeemwrt: 2,3,6,7,8, 10
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3aganune Ne31

OmHUM U3 BAXKHEHUIIINX MPUMEPOB TETEPOTCHHOTO MPoIiecca ¢ y9acTHEM
HEOPTaHWYECKUX COCTMHECHUN SBIISIETCS 00pa30BaHUE KOCTHOW TKaHU
(octeorenes). OcTreoreHe3 BKIOYACT TPH CTAUH:

Ha mepBoii cTaauu co3gaeTcss MaTPHKC — OCIKOBasi OCHOBA KOCTHOM TKaHH.

Ha BTOpOIi cTagnu BaxXHYIO POJIh HAUMHAIOT UTPaTh (hochaThl M HOHBI KaJIBITU:
(dbopmupyroTcs eHTphl KpucTaim3anuu ruapokcuanaruta Cas(PO4);OH ¢
MOCJIEAYIOIEN MUHEpaIU3allue.

Tpetbst cTanusa ocTeoreHes3a XxapakTepu3yeTcs MPoILeccaMy MepeMoIeIUPOBAHUS
Y TIOCTOSIHHOT'O CaMOOOHOBJICHHUSI KOCTH.

1. B kieTkax KOCTHOM TKaHU — ocTeobnacTax npu pH 7,4 (pusnonoruueckas Hopma)
npolecc o0pa3oBaHUs OCHOBHOI'O HEOPraHMYECKOTO BEIECTBA KOCTHOW TKaHU
TUAPOKCUAIIATUTA MOKHO BBIPA3UTh CXEMOM:

Ca*" + HPO4* —CaHPO, Ks=2,7% 107
3CaHPO,+ 20H" + Ca*" — Cas(HPO,); +2H,0 Ks=1,3x 1047
Ca4(HPO4)3+20H'+Ca2+—> Cas(PO4);0H + H,O Ks=1,6% 108

Bwmecre ¢ kpucrammuyeckum komnoHeHTOM Cas(PO4);OH B TOBEpXHOCTHBIX CIIOSAX
xoctu obpasyerca amopusii Caz(PO,), (Ks = 2,0x10%), comepxkanne KOTOPOro
YMEHBIIIAETCS TT0 MEPE B3POCICHUS M CTAPEHUS] OpTraHu3Ma.

BriGepuTe BepHbIE YTBEPKICHUS:
1. HauGonee pactBopumoe BeriectBo Cas(POy); .
2. Haumenee pactBopumoe BemiectBo Cas(PO4);OH.
3. PactBopumocts CaHPO, cocrasmser 5,2x 10 Momb/.
4. B npuBeICHHBIX BEIIECTBAX MPUCYTCTBYIOT TOJBKO HOHHBIE CBSI3U.
5. B nmpuBeieHHBIX BelIeCTBaX MPUCYTCTBYIOT HOHHBIE M KOBAJICHTHBIE CBS3H.

Omeemuwi: 235

2. Tlomumo BaskHOM poiH B ocTeorerese (ocathl BHIMOIHSIIOT OJHY U3 KIIFOUEBBIX
(GyHKUMN B MOJ/IEpKAHUU KUCIOTHO-OCHOBHOI'O TOMEOCTAa3a.

Hcnonb3ys cripaBOYHbBIE TaHHBIC, BEIOEPUTE BEPHBIC YTBEPIKIACHHUS

pKa (H2P04_/HPO42_) 7,21

1. B dpocdatHoit OydepHoii cucteme kucioToi siisietcss HoPO4~

2. 3ona OydepHoro nercTBus pochaTHOM CUCTEMbl HAXOIUTCS B AuanazoHne pH
6,21-8,21.

3. MakcumanbHOe 3HaueHue 0ypepHon eMkoctu HaOmogaeTcs mpu pH 8,21.

4. Ilpu cMemMBaHUK paBHEIX 00beMoB 1M pactBopos H,PO,~ u HPO,? 3Hauenue
pH 6ydepnoii cuctemsl paBHo pK,.

5. IIpu cmemmBanuu paBHbIXx 00beMoB 1M pactBopa H,PO4~ u 2M pactBopa
HPO,* 3nauenue pH GydepHoii cucremsl paBHo 6,91.

Omeemuwi: 124

3. Kanbuwmii — oauH U3 Hanbosee pacnpoCTPAHEHHBIX U BAKHBIX 3JIEMEHTOB
yenoBeueckoro opranuzMa. OCHOBHas Macca KajlblHs COCPEIOTOUEHA B KOCTHOM
TKaHH, CIy>Kalield cBoeoOpa3HbpIM OyPepoM JUTsl MUPKYIUPYIOIMUX C KPOBOTOKOM
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1noHOB. KOCTHBIN MaTpUKC ¥ BHEKJIETOYHAS dKUJKOCTh HEMPEPHIBHO
0OMEHHMBAIOTCS KAJIBIIHEM MOCPEACTBOM TPAHCKJIETOYHOTO TPAHCIIOPTA, KOTOPHIi
OCYILIECTBISETCSA MPOTUB MUHEPATHHOTO TPAIMCHTA U SIBJISAECTCS aKTUBHBIM. J11s1
JAHHOTO TIpolecca TpedyeTcsl JONOTHUTENbHAS YHEPT S, MOTyYaeMast IpH
ruaponuze ATO.

Paccumnraiite sHEpru0, HEOOXOAUMYIO AJIsl IEpEeHOca yepe3 MeMOpaHy 2 rpaMM-
SKBUBAJICHTA MOHOB KaJbLIMs U3 KJIETOYHOIO COKa, IJIe €ro KoHueHTpauus C; =
1-1077M BO BHYTPEHHIOI MOJIOCTH CApKOILIA3MATHIECKOTO PETUKYIyMa, Te
KOHIIEHTpAaIs Kaiublus 61m3ka k 1 M.

Pacder npousBeaute rpu yCioBUM, YTO BHYTPU CAPKOILIA3MAaTHUECKOTO
pPETUKYIyMa MOTEHI[MA PaBEH BHYTpUKIETOUHOMY (0=0), BEeIMUMHA U
MIPUMEPHO OJIMHAKOBA JIJI1 MOHOB KaJbIMs B BOAHBIX PACTBOpax, TeMIEpaTypa
Y KOTOPOM IIPOM3BEAEH MEPEHOC Yepe3 MeMOpany cocrasiser 37 °C.

B xauecTBe oTBeTa BIMIIUTE MOJy4YUBIIEECS 3HaUYE€HUE B K/[/MOJIb, OKPYTIIUTE
JI0 OJTHOTO 3HAKa MOCJIE 3alsITOM.

Omeemowi. 83 x/ic

4. Yrto mpoucXOoauT IpHu padoTte KajaplineBoro Hacoca (Ca-ATda3ml)

1. mepeHoC 2 MOHOB HATPHUA B KIETKY U 3 HOHOB KaJIbIHSI U3 KIIETKH
2. IEpEHOC 2 NOHOB KAJIbIUA B KJIIETKY U 3 MOHOB HATPUS U3 KIIETKH
3. mepeHoc 3 MOHOB Kajus B KJIETKY U 2 HOHOB HAaTPHS U3 KIETKH

4. mepeHOC 2 NOHOB KaJIbIUS U3 KIETKH

5. mepeHoC 3 MOHOB HATPUS B KJIETKY M 2 HOHOB KaJusl U3 KJICTKH

Omeemui: 4

5.KocTtHas TkaHb CIIyKUT OCHOBOH JJIA O6p2130BaHI/Iﬂ CKCJICTAa OpraHnu3ma, OIOpHO-
IIBHF&TGHBHOﬁ cucteMsl. Uto XapaKTCPHO HJIA IMTPOoIeCCa OHTOICHEC3a KOCTHOI'O
CKCJICTA U APYTUX 3JICMCHTOB OIIOPHO-ABHUI'ATCIIbHOI'O allllapaTa, TAKHUX, KaK
MBIIIICYHAsA 1 XpSIHleBaH?

1. OGpa3oBaHue U3 ME30/I€PMBI, CKIEpPOTOMA
2. O0pa3oBaHU€ U3 SKTOJIEPMbI, HEPBHOTO I'peOHs
3. O6pazoBaHue U3 ME30/I€PMbI, MUIOTOMA
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4. Muotomsl (pOpMHUPYIOT CKENETHYIO MYCKYJIaTypy

5. CxiepoToMbl OPMHUPYIOT OCEBOI CKENeT

6. ComuTbl GOPMUPYIOT IEPBUUHYIO KUIIKY

7. Me3onepma ciy>kuT ajsi GOpMUPOBAHUS HEPBHOU TPYOKHU

8. CxiepoToMbl OPMUPYIOT HOJOCTH TENA

9. ®opMupoBaHUE CKEJIETA 3aBEPIIACTCS BO BpeMsl SMOpHoreHes3a

10. ®opmupoBaHHe cKeleTa 3aBEPIIAETCS B IOCTIMOPUOHAIIBHBIN MTEPHO/]

Omeemuwi: 1, 3, 4, 5, 10

6. XUMHUYECKUN COCTAB KJIETOK O COACPIKAHUIO KaIbITHs, (GocaToOB U IPYTUX
MUHEPaJIbHBIX U OPTAHMYECKUX BEIIECTB OPTaHM3Ma MOYKET CYIICCTBEHHO
pa3IMYaThCs B PA3IMYHBIX TKAHAX M OPTaHax. ITO CBA3aHO C OCOOEHHOCTSIMH UX
(byHKIMOHUpOBaHUS. UTO XapaKTepHO IS KJIECTOK M TKAHEH B OPTaHU3ME YeIOBEKa
Y KUBOTHBIX?

1. MOHBI KaNbIIM HAKATIJIUBAIOTCS B CAPKOTIa3MAaTUYECKOM PETUKYITyME
MBIIIEYHBIX BOJIOKOH

2. ¢ocdarel HeoOXxoauMBbl 11 oopazoanus JJHK

3. pocdarte HeoOX0oaUMBI 111 oOpazoBanus PHK

4. ¢pocdatel UCMOIB3YIOTCSA B pab0OTE MUTOXOHIPUIA

5. OCHOBHBIM KOMIIOHEHTOM MEMOpaH SIBISIIOTCA (pochoaunuabt

6. MOHBI KATBIIHSI HAKATITMBAIOTCS B JIN30COMAaX

7. NOHBI KaJIBIM HAKAIIUBAIOTCS B TIEPOKCHCOMAX

8. AT® ob6pa3yercs B IUTOIIA3ME

9. AT® oGpazyercsi B MUTOXOHIPUSX

10. MOHBI KaNbIIUA BXOAAT B COCTAB IJIa3MaTHYECKON MEMOpaHBI

Omeemuwi: 1, 2, 3,4, 5, 8,9
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3aganmne Ne32

[Tyt MeTaboIMYECKHX MPEBPAIICHHH JICKAPCTBECHHBIX BEIIECTB B OPTaHU3ME
’KHBOTHBIX M YCJIOBEKA IMOIpa3IeIIIOTCsa Ha MeTabommueckue npomueccs I u 11 da3sl. B
rporiecce peakmuii 11 ga3pl — dha3pl KOHBIOTAIIMHA — IIPOMCXOINUT BBEJACHNUE B MOJICKYITY
HCXOJHOTO W YK€ MOIU(PHUIITIPOBAHHOTO CyOCcTpaTa HEOOIBIITNX, BRBICOKOIOJISIPHBIX 1
CHUJIPHO HOHU3UPOBAHHBIX MPHU (PU3HOJOTHICCKUX 3HAYEHUX pH SHI0TeHHBIX
COEJIMHEHUM, TAKUX, KaK IIIIOKYPOHOBAasl, YKCYCHasl WJIK CEpHAas KHUCIIOTHI, TJIUIYH,
TJIYTaTHUOH U T.II.

1. Huxe Ha nmpumepe GeHosa, KOTOPBIM MOXKET ObITh OMAaCHOU MPUMECHIO B
HEKOTOPBIX JIEKAPCTBEHHBIX MperapaTax MpuBeeHa cxema 00pa3oBaHus
KOHBIOTaTa C TIIIOKYPOHOBOW KUCIIOTOM JIJIsl OCIEAYIOIIETO BBIBEACHUS U3
opraHusma

COOH CH-.OH COOH
) ¢enan Y .
H >,.VOI'. —_— OH }'\JOC ¢Hs
:...: = H;O E
H H
D-rmioKypoHOE2A $emm-D-raroxvooHIT

EJICTIOTa

Bri0GepuTe BepHbIE YTBEPKIAEHUSA 00 3TOM XUMHUYECKOM IMPOLIECCE U MOTYYEHHOM

IIPOJYKTE:

1. TlpencraBneHa peakuus aleTUIMPOBAHMS.

2. Tlomy4eHHbIN NPOAYKT SBISAETCS MPOCTHIM 3PHUPOM.

3. TlomydeHHBIN NPOAYKT THIPOIU3YETCS B KUCIION Cpelie.

4. McxomHoe coeqMHEHUE U KOHEYHBIN IPOAYKT PEAKIUHU IIPEICTABIICHBI B
MpaHo3HOU popme.

5. HcxonHoe coequHeHue MpeCTaBisieT COO0M UKIMYECKUM MOoJTyaleTab.

6. KoHeuHbIil NpOAYKT cIOCOOEH K MyTapOTal[ii B BOAHBIX pacTBOpax.

7. MlcxoaHoe coeIMHEHHE CIOCOOHO K MyTapOTallMK B BOJHBIX PACTBOPAX.

Omeemuwi: 3457

2. Tpunentup rIyTaTHOH COAEPIKUTCS BO MHOTUX TKaHAX opraHuzMa. OH UMeeT B
CBOEM COCTaBE HYKJICODUIBLHYIO THOJIBHYIO TPYIITY, KOTOpasi pearupyer ¢
cyOcTpaTamMu, UMEIONTUMU AJIEKTPO(PHUIbHBIE aTOMBI YTIEPOa, Te€TEPOATOMBI.
Konsbloranus ¢ riryTaTHOHOM UTPaeT LEHTPATbHYIO pOJib B MHAKTUBAIIUU
PEAKIIMOHHOCTIOCOOHBIX MTPOYKTOB, 00PA3YIOIIUXCS B PEAKITUIX
ouoTpanchopMaIy JEKaApCTBEHHBIX BEIIECTB K META0OJIUTOB.
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w § \/“\
N
HO : N OH
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NH, O
1 2 3
I'myratnon
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Bri6epute BepHbIE yTBEPKACHUS

1. AMUHOKHUCIOTHBIN (hparMeHT | (BbIIEICH CHHUM I[BETOM) — AMUHOKHUCIIOTA JIN3HH.

2. AMHHOKHUCIOTHBIN (pparMeHT 2 (BbIIEIEH YEPHBIM [IBETOM) — AMUHOKHUCIIOTA
LUCTEHUH.

3. AMUHOKHUCIOTHBIN (hparMeHT 3 (BbIJIEICH KPACHBIM LIBETOM) — aMHHOKHCIIOTA

AJIaHWH.

Nmeet S-xoHdurypamuio atoma yriepoaa B aMUHOKUCIOTHOM (parMente 1.

Nmeet S-xoHduryparuio atomMa yriepoaa B aMUHOKUCIOTHOM (parMeHte 2.

ConepXUT CI0KHOI(DUPHBIE CBA3H.

Cnoco0eH K TuIpoyin3y B KUCJIOW U IIETOYHOU Cpeiax.

[TonBepkKeH OKUCIEHHUIO C 00pa30BaHUEM AUCYIb(PUIHBIX CBA3EH.

© NN e

Omeemuwi: 2,4,7,8

3. BriBeneHnue npeoOpa3oBaHHBIX TOKCHUYECKUX BEIIECTB U JIEKAPCTBEHHBIX
MpenapaToB U3 OpraHu3Ma MPOUCXOIUT B 3aKITIOUUTEIBHYIO a3y Onorpanchopmaiuu.
BriBesieHne MpoIyKTOB METa00JIM3Ma MOKET MTPOUCXOAUTH PA3IMYHBIMU Iy TSMHU:
4yepe3 KUIIEYHUK, KOXKY, JIETKUE BO BpeMs IbIXaHus. BakHeWInii My Th BHIBEICHUS
MeTa0O0JIM3UPOBAHHBIX BEIIECTB OCYIIECTBISICTCS Yepe3 MovYKu. YTo xapakTepHo IS
HanOoJiee IPOJIBUHYTOTO B ABOIIOLIMOHHOM OTHOIIEHUHU TUIA MOYEK U BBIICIUTEIIBHBIX
MIPOTOKOB Yy YEJIOBEKA?

1.Tun nmouxku MeTaHedpuIecKu

. Tun nouku Me30HehpUIECKUi

. Tun nouku npoHeppudecKuit

. KOJIM4E€CTBO He(PpOHOB OKOJI0] MUIIITMOHA

. KOJIM4eCcTBO He(ppoHOB 0K0J10 200

. KOJIM4ecTBO He(ppoHOB 0KOJ10 20

. SMOpHUOHAIBHBIE 3aKJIaJKU MPOUCXOIAT B ME30JIepME
. SMOpUOHAIBHBIE 3aKJIaJKU MPOUCXOST B DHTOICPME
. TUCTaJIbHBIN OT/AENI MeTaHe(PUUECKOTO KaHala CIIYKUT ISl BEIBEJICHUSI TIOJIOBBIX
KJIETOK

10. Tun nmoukwu - TazoBast

O 00 1 O\ D W IN

Omeemuwt: 1,4,7,10

4. IlepBas ¢a3za npoiecca 00e3BpeKMBAHNS TOKCHUYECKUX BEIIECTB — 00pa30BaHKE
BBICOKOIIOJIIPHBIX COEAMHEHUN — MPOUCXOIUT B OCHOBHOM B KJIETKaX IEUEHH, B
KaHajax dHA0IUIa3MaTHUECKON CETH ¢ yJacTHeM psiaa pepMeHToB. UTO XapaKTepHO
IJIS CTPOSHUS KJIETOK TICYeHU U 0COOCHHOCTEH MX (PYHKIIMOHUPOBAHUS?

1. Conepxar pazsutyto rinaakyro II1C

2. Copnepaxat pa3Buryto mepoxonatyto IIIC

3. HakamiuBaroT rimkoreH

4. HakaninBarT Kpaxmai

5. ocHoBHOE KonudecTBO AT® BrIipabaThiBaeTCs B IUTOIIIA3ME MTPHU TIIUKOIU3E
6. ocHoBHOE KoJimdecTBO AT® BripabaThiBaeTCs B MUTOXOHIPUSX
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7. OTCYTCTBYIOT MUTOXOHIPUU

8. hopMHPYIOTCS U3 3a4aTKOB ME3EHXUMBI (ME301€pPMBI)
9. hbopMupYIOTCS U3 3a4aTKOB YHTOIEPMBI

10. popmMupyroTcs U3 3a4aTKOB IKTOEPMbI

Omeemwi: 1, 2, 3, 6, 9

5. dapMaKOKHHETHYECKOE MOJCIMPOBAHUE — 3TO METOJ MaTEeMAaTHYECKOIO
MOJISTUPOBAHUS, TO3BOJISIFOIIMN MPOTHO3WPOBATh BCAChIBAHUE, pacIipe/ieiieHue,
MeTa00JIM3M U BBIBEJICHUE CUHTETUYECKUX WA MPUPOJTHBIX XUMUUYECKUX BEIIECTB B
OpraHu3Me YejoBeKa M )KMBOTHBIX. KakoBBI TOJKHBI OBITH HArpPy304Has 1032 U
CKOPOCTh BBEJICHHUS JICKAPCTBA C MOMOIIBIO KalleIbHUIIBI, YTOOBI OCYIIIECTBUTH
BBEJICHUE JICKAPCTBA ONTUMAJIBLHBIM 00pa30M, €CJIM U3BECTHO, UTO IIPH JAaHHOM
MaTOJIOTHH ONTUMAJbHOE KOJIMYECTBO JIEKAPCTBA B KPOBH MAIlMEHTA JOJKHO
coctaBiaTh 5 mr. Koncranra BeIBosIa IekapceTBa u3BecTHa k = 0,3 gac™!,

Omeemuvi: Su 1,5

6. O6pa3oBaHue MEPBUYHOM MOUYH B MIOYCUHBIX KIyOOUKaX OCYIIECTBIAETCS
CJHEYIOIINM ITYTEM:

1. ocmoc

2. npoctas nuddy3us

3. dunbTpanus

4. obneruenHas qudPys3us
5. pabora Na+-K+ Hacoca

Omeemoui. 3
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3aganmne Ne33

B mepeBome ¢ ApeBHETPEYECKOTO <«OIEKTPOdOpe3» MOXKHO TEPEeBECTH Kak
«QJIEKTPOIIEPEHOCY). IDTO DICKTPOKMHETUUECKOE sBJICHUE, OTKpbiToe B 1809 romy
npodeccopamu MockoBckoro yHuBepcuteta II. M. CrpaxoBeiMm u @. ®. Peiiccom,
MIPEACTABISIET COOOM MepeMeIeHNEe YaCTHI] B )KHIKOUW Cpe/ie 10T IEHCTBUEM BHEIITHETO
AIEKTPUYECKOTO MOJs. DIEKTpodopes SIBISIETCS KIFOYSBBIM METOJIOM ISl pa3AeIICHUS
mosekyn JJHK, PHK unu 6enka. OH mo3BoisieT pa3aensiTh MaKpOMOJIEKYJIbl HA OCHOBE
TaKUX BAKHBIX XapaKTEPUCTHK, KaK pa3Mep, MPOCTPAHCTBEHHAS CTPYKTypa, BTOPUYHAS
CTPYKTYpa M JICKTPUYECKUAN 3apsii.

3. OnHUM M3 KIFOUYEBBIX MOHATUN MPHU Pa3feieHUH OE€TKOB U aMUHOKHCIIOT METOJIOM
anekTpodopesa ABiIseTCs U303JIeKTpuyeckast Touka pl.
B cnyuwae ammbokucinor npu pH paBHom pl Habmomaercs MakcHUMallbHOE
COEp/)KAHUE JUMOJSAPHOIO HMOHA, KOTOPBIM B JJEKTPUYECKOM IIOJI€ HE
nepememaercs. [Ipu 3nauenusix pH cpeasl Hrke 3HaueHust pl katuonHas (opma
aMUHOKHCJIOTBI JIBIXKETCSl K Kartoxay, a npu pH Beimie, yem pl, anuonHas ¢dopma
AMHUHOKHCJIOTBI ITIEPEMEIIAETCS K aHOY .

Paccuumatime uzosnekmpuueckyro mouxky amMuHOKUCI0OMbl TU3UH, NOb3YACL OAHHBIMU,
NPUBEOEHHbIMU HA PUCYHKE:
0)

/7
H,N—CH—C
(PKnpyoNm, 9072 ~OH
(|:H2 (PK coon/coo 2:2)

CH,

|
CHy-CH,-NH,
(pKNH3+/NH21 0,5)

Omeemwi: 9,75

4. Merop snekTpodope3a HyKJICMHOBBIX KHCIOT O0a3upyeTcs Ha TOM, 4TO Oyaromaps
JUCCOLIMAIMK  OCTAaTKOB (OCHOPHOM KHUCIOTBI B HMX COCTaBe (QopMupyercs
OTpULATENIbHBIN 3apsa. Kak ciiencTBue, moa 1€MCTBUEM CHIIBI AJIEKTPUUYECKOTO MOJIS
HYKJIEUHOBBIC KHCJIOTHI JIBIDKYTCS OT OTPHUIIATEIBHOTO AJIEKTpoJa - Katoja (-) K
MOJIOKUTEIIBHOMY SJIEKTPOAY - aHOay ().
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BriOepute BepHbIC YTBEPKICHUSI OTHOCUTEIBHO MTPUBEAEHHOTO TPUHYKICOTHIA!

1. Hyxneorun coorBercTByeT cTpykType JTHK.

2. OcraTku MEHTO3 CBSA3aHbI C HYKJIEHHOBBIMUA OCHOBAHUSIMU CIIOKHOI(PUPHBIMU
CBSI3SIMU.

[TenTo3HbI ocTaToK NipeacTaBieH D-pubodypano30ii.

ConepXUT aHTUAPUHBIE CBS3U MEKYy OCTaTKaMH (PoCPOPHOIT KUCTOTHI U TIEHTO3
CootBercTByeT nocneaoareabHocT TAT.

KomriiemeHTapHbIi NpeACTaBICHHOMY HYKJICOTH COOTBETCTBYET
nocnenoBatensHocT ATII .

7. TlupuMHUIMHOBOE OCHOBAHUE HAXOJIUTCA B JAKTUMHOU (hopme.

SN kW

Omeemuwi: 1356

5. Beruucaute ckopocTh 3J1eKTpodope3a YacTUL] TUAPO30J1s IIATUHBI TPU TPAAUEHTE
BHemHero nojst 1200 B/m, ecnu anekTpokuHeTnueckuit motenuuan C ux pasex 0,04
B, nussexTpruecKas NPOHUIIAEMOCTE cpeibl €=81, Baskocth N=1-10"Ila c,
AJIEKTpUUYEcKasi KOHCTaHTa £7=8,85-10-12 ®/m. OTBET NMpeACTaBUTH B MM/C
OKPYTJIMB JI0 TPEX 3HAKOB I0CJIE 3aAISATOM.

Omeemuwt: 0,034 mm/c

6. Metoa pazaeneHust 6EIKOB IEKTPOHOPE30M B OJIUAKPUIAMHUIHOM T'eJie OCHOBaH
HA TAaKUX CBOMCTBAX OEJIKOB KaK:

BapuanTel oTBETOB

1. paznuuus no BeIUYUHE 3apsiaa

2. pa3nu4us 0 MOJIEKYJISIPHOW Macce

3. pa3nuuus Mo BEJIUYMHE 3apsAJ/ia U MOJIEKYJIIPHOM Macce
4. npyrue oTJIn4us

Omeemui.: 3

7. B mpouecce cuHTe3a 0elKa y4acTBYIOT pa3Hble BUJIbI pUOOHYKJIEHMHOBBIX KUCIOT.
Kaxknas u3 HUX BBINMOJHAET onpeaeieHnyo pyHkuu. B ocHOBe cuHTe3a Oenka
JEKUT MPUHLNIN KOMIUTMMEHTAPHOCTH KOJIOHA M aHTUKO/IOHA.

Y cTaHOBUTE MPABUIIBHYIO MOCIEA0BATENIBHOCTD MPOLIECCa MHULIMALIMKM CUHTE3a OeJKa:
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1. B A-uentp pubocomsl BctaeT TPHK ¢ aMrHHOKHCIOTOM, KOMIUIMMEHTapHAS
BTOpOoMy KonoHy MPHK.

2. Mexnay 1ByMsi aMIHOKHCIIOTaMHU 00pa3yeTcs IENTUAHAS CBS3h

3. Manas cyopenunuia pubocomsl mpucoeaunset nauuaropuyo TPHK,
HECYIIYI0 METHOHUH U UMEIOITYI0 aHTUKOI0H Y Al

4. bBosbmras cyobenuHUIIA PUOOCOMBI TTpUcoeauHseTCs K Masiol 1 k MPHK

Manas cyowseaunuia pudocomsl apmxetcs mo MPHK B HanpaBnenuu ot 5 k 3

KOHILy, TTOKa HE MTPOU30MAET KOMIUITMMEHTAPHOE B3auMoAeHCTBHE KogoHa AYT

u autukonoHa Ha TPHK

WD

Omeemuvi: 35412

6 Monexysnbl JIHK, PHK u 6ek0oB BBITTONHSIIOT B KJIETKE pa3InYHbIC (DYHKITUH.
Haub6omnee MHOroo0pa3Hbl PyHKIIUK OEIKOB, TOCKOJIBKY B MX cOCTaB BXOAuT 20
Pa3HBIX aMUHOKHUCIIOT, ¥ 3TO JAET MPaKTUUYECKU OECKOHEUHOE pasHooOpasue hopMm u
pa3mMepoB OEIKOBBIX MOJIeKyJ. KpoMe Toro, 6ei1ku 4acto 00pa3ytoT KOMIUIEKCHI €
HYKJIEMHOBBIMH KUCJIOTaMU — PUOO-U 1€30KCUPUOOHYKIICOTPOTEHUHBI.

BriGepute BepHbIE YTBEPKICHUS:

N —

W

o0

1

. MHorue OeiKu BBIMOMTHSIOT PYHKIMIO PEryJIsSIUN SKCIIPECCUN T'€HOB

. PenenTopamu yariiie Bcero SBJISIIOTCS COEIUHEHUS OEJIKOB C HYKJIEMHOBBIMU
KUCJIOTaMH

. bonee Bricokast xumuueckasi aktuBHocTh PHK mo cpaBaenuto ¢ JIHK o0ycnonena
TeM, uTo B coctaBe PHK nmpucyrcrByer ypanwni, a B /IHK - Tumun

. @epMeHTHI ITPOTEa3bl JA0T BO3MOKHOCTE BbienuTs PHK n3 Hykieonporenna

. @epMEHTHI HyKJI€a3bl O3BOJISAIOT BBIIECIIUTh HYKIEUHOBYIO KUCIIOTY U3
HYKJIEOITPOTEUHA

. AHTHTENa — OCJIKU CO CIIOKHOW MPOCTPAHCTBEHHOM CTPYKTYPOId, BBHITIOJIHSIOIIHIE
3aIUTHYIO (DYHKIIHIO

. @epMeHTOM, COETMHSIOIUM aMHUHOKHUCIIOTHI B puOOCOMe B X0J1€ CUHTE3a OeJkKa,
ciyxut pPHK. Oty PHK nazbiBaroT pubo3zumom

. B coctaB xpomaTuHa BXOAST J€30KCUPUOOIPOTEHHBI

. PHK 6onee xumudeckn aktupHa, yeMm JIHK, Tak kak B coctaBe pru003bI
npuCyTCTBYET AononHuTenbHass OH-rpynna

0. Crnalicocombl y4acTBYIOT B CUHTE3€ Oelika y OakTepuit

Omeemuwi: 1,4, 6, 7,8, 9

3agetyromuii kadenpoii . Iupnosckwii 10.B.
Buomorun u obiell TeHeTHKH (TIoAIHCE) (pamrwTIs, HHAITHAITET)
HIbulllIM
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