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Hayku o sku3Hu

3aaaHune No 1

Bupycel — Hexnerounbie (OpPMBI KU3HH, CIIOCOOHBIC MPOHUKATh B KUBYIO KIETKY U
pPa3MHOXKAThCsl TONBKO BHYTpHM ee. Hayka, wu3ywaromass BHUPYChI, Ha3bIBACTCS
BHUPYCOJIOTHS, a Bpay - Bupycosor. Omucano okoso 500 ¢popM BUPYCOB, 3apaKaromnx
TEIJIOKPOBHBIX TTO3BOHOYHBIX )KMBOTHBIX, B TOM YHCJIC YEJIOBEKA.

1.Paccmotpute Ha pucynke Bupychl SARS-CoV-2 u BUY, ykaxuTe ux 0COOCHHOCTH
cTpoenusi. BeiOepute Bce BEpHBIE YTBEPIKICHHUS.
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1. Bupycsl comepxaT Bcerja OIWH THUIl HYKJIEMHOBOW KHUCIOTHI, 1u6o JIHK,
an60 PHK (kak omHolierno4yedHoi, Tak W JBYIEIOYCUHOM, KaK JIMHEHHOM,
TaK U KOJIbLIEBON CTPYKTYPHI).

3anuTHasg OeJIKOBasg 000JIOYKA — KaIICH/I.

3. Y CIOXHBIX BUPYCOB UMEETCS JOTIOJHUTENbHAS JIUIIOTPOTEHIHAST 000I09Ka
- CyIepKarcui,.

4. TlonHocThiO copMHUpOBaHHAas HH(PEKUMOHHAS YacTHIA BHYTPU KIIETKU
XO35IMHA HAa3bIBAETCSI BUPUOHOM (HYKJICOTIPOTEUTHBIN KOMILICKC).

5. OOosouka BHpyca MOCTPOEHA M3 PA3HBIX CYObEIUHUIl — KalCOMEPOB,
KOTOpbIE O00pa3yloT CTPYKTYpPhl C BBICOKOW CTEMEHbIO CHUMMETPHH,
CIIOCOOHBIE KPUCTAIU3UPOBATHCA.

6. I'enom koponaBupyca coctoutr wu3 ojHouenodeunoir JIHK Gombioro
pasmepa (oxosio 30 000 HYyKIEOTHIOB).

7. Y perpoBupycoB wumeeTcs (epMeHT - oOpaTHas TpaHCKpUIITa3a MJis
oOparHOW TpaHckpunimu u mnpoxynupoBanus kormuit JIHK, xkoTtopsie
WHTETPUPYIOTCSI B TEHOM KJIETOK XO35IMHA.

8. Ha moBepxHOocTH BHUpyca HUMEIOTCSI S — O€JIKM ISl CBSI3BIBAHUS C
COOTBETCTBYIOITUMHU MEMOPAHHBIMU PEIENTOPAMU KIIETKH.

9. S-Genok sABJsIETCS OCHOBHBIM HHAYKTOPOM HeHTPaIH3YHOLIUX
AHTHUTEJ — 3aIIUTHBIX AHTUTEJ, KOTOPhIE BHIPA0ATHIBAIOTCSI UMMYHHOU
CHUCTEMOM YeJIoBeKa.

10.Bupyc BUY comepxut nBe konuu oxuorenoyeudnoro JIHK-reaoma u
HECKOJIBKO (DepMEHTOB.

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

N

2.bakrepuodaru (daru) - rpynmna BUPYCOB, MOPAKAOIIMNX OaKTepuu. ITO Hambosee
HBOJIIOIIMOHHO JAPEBHsIS TPYIIa BUPYCOB, MIUPOKO pacmpocTpaHéHHas B Ouocdepe. B




MenuuuHe OakTeprodaru UCHoIb3YIOT IPU aHTHOAKTEpUAIbHON Tepanuu, CaMOCTOSITEIbHO
WIN KakK JOMOJHEHWE K TPUEMY aHTUOMOTHKOB. PAacCMOTpUTE PUCYHOK U YKAXKHUTE
PaBUIIBLHYIO MOCJIE0BATEIbHOCTD CTAIUM JJI TUTUYECKOTO IUKIIA (ara.
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1) BapakeHue OaKTEpHATBHON KJICTKH BUPYCOM

2) CuHTe3 OeNKOB Karcua, COopka BUPHOHOB

3) I'mGenb (JTU3KC) KICTKU M BBIXOJT HOBOOOPa30BaHHBIX BUPHOHOB

4) bakrepuodar BCTpauBacT CBOW F€HOM B TCHOM OAKTEPHH U YJIBAMBACTCS NIPU
Ka)KJIOM JICTICHUH KJICTKU

5) JluzorenHast GakTepus ACIUTCS

6) IIpodar MoXxeT BBIICAATHCS U3 OAKTEpUATBHON XPOMOCOMBI, HauWHAS
JIUTAYECKUHN ITUKII

Omeem: 1, 2, 3

OnuaeMud U3JIaBHA YrpoKalld YeNOBEYECTBY, M TOJbKO B XX Beke ObuH
paspabortanbl 3¢ pexTuBHbIE cpencTBa 00prObI ¢ nHPekuaMu. K gucity sTux cpeacts
MPUHAIICKAT U CUCTEMBI TU(DPEpEeHIIMATEHBIX YpaBHEHU — MaTeMaTHKa TOMOTraeT
MOJICTUPOBATh PACIPOCTPAHCHHUE OIUIEMUNA W TIOHATh, KaK CIEAyeT C HHAMH
O0opotbcsi. HekoTopeie W3  MaTeMaTHYECKUX MOJACNEH, IyCTh C W3MCHCHUSIMH,
YTOYHEHUSMH U YCIO)KHCHUSAMH, PUMEHUMBI CEHYac — B TOM YHCJIE M K CHUTYyaIluu
¢ mauaemueit COVID-19. Camas nipoctast monens — SIR Mozenb pa3BuTust snugemMui.
Paccuntarte WHAEKC PENMpOIyKIIMU, KOTOPBIA ONpeAessieT s Ciydas, Korja Bes
MOMYJISIKS BOCIPUUMYKMBA K HWHQEKIMU U ONpPENeauTh, WHQOEKIUS MPOIOIIKUT
pacmpoCTpaHsATbCI B TOMYJSAIUMU, WM Tpekpatutcs. CpemHee BpeMs MEXIy
KOHTaKTaMH WH()HUITUPOBAHHOTO C BOCIPUUMYUBBIMA — TPOE CYTOK, CPEIHEE BpEMsI
0ome3Hn (Koraa HHPUITMPOBAHHBIA MOXET 3apa’kaTh BOCIPUUMYHNBBIX) — MATh CYTOK.
OTBeET JalTe C TOYHOCTHIO O OJHOM OECITOM.

Omeem: 1,7, snudemusi npoooI#CUM PACNPOCMPAHAMBCI 8 NONYAAYUU

4. Poccuiickue ydenbie u3 ['ocyJapCTBEHHOTO HAy4YHOTO [IEHTPa BUPYCOJOTHH U
onorexHosoruu «BekTopy» cnenanu nmepBbie CHUMKH HOBOTO Bupyca SARS-CoV-2
METOJIOM HETaTUBHOTO KOHTPACTHPOBAHUS HA MPOCBEYUBAIOIIEM JIICKTPOHHOM
Mukpockore. Pazmep gactur cocrapisier 100—120 HM ¥ BO3MOXKHOCTB MTOJTYIUTh X
M300paKeHHE MOSBUIIACH Oarofaps TaKoW XapakTEPUCTHKE KAaK pa3pelaronast




CITIOCOOHOCTh MUKPOCKOIIA.

My

®doro: IIpecc-cimyx6a Pocriorpednanzopa / TACC
A 4TO Ha3bIBA€TCs NPEJEIOM pa3pelIeHUs] ONTHYECKOW CUCTEMBI?

1. crmocoOHOCTH ONTUYECKOW CHCTEMBI JaBaTh YETKOE pa3ieIbHOE H300paKEeHUE
JIBYX OJM3KO PacHoIOKEHHBIX TOUYEK

2. HaUMEHbIIIEE PACCTOSIHUE MEXTY IBYMsI TOUYKaMHU MpeaMeTa, Ha0I0JaeMbIMU

pa3AeibHO Yepe3 ONTUYECKYIO CUCTEMY

paccTosTHUE HAWITYYIIero 3peHus (25 cm)

OTHOIIIEHUE pazMepa U300paxeHus K pa3Mepy npeaMera

BEJMYMHA OOpaTHAas BEJIMUMUHE pa3peniaronieil CnocoOHOCTH MUKPOCKOIIA

HaUMEHBIIIEE PACCTOSHUE MEXKY ABYMS TOUKAMU IIpeAMETa, HAOII0JaeMbIMU

pa3aeibHO HEBOOPYKEHHBIM IJ1a30M

o0k Ww

Omeem: 2

5 Hocwurenamu BUY sBnstores okomo 0,6% xuteneit 3emum mo onenkam BO3. s
HopManm3anu BUY-monoXUTENbHBIX TAIlUEHTOB IMPOBOJUTCS AHTHPETPOBUPYCHAS
Tepamnwusi, BKJIaroas mpyueM AByX U 0ojee MPOTUBOBUPYCHBIX mpemnapaToB. OMHUM U3
KOMITOHEHTOB JICYCHUS] MOXKET OBbITh 3(aBUPEH3 — HEHYKJICO3UJHBI WHTHOUTOP
oOpaTHOW TpaHCKpunTas3bl. M3yunte pesyabrarbl HOKHMHTa B AKTUBHBIM CaMT

OMOJOTHYECKIO MHIIICHH U BI>I6I/IpI/ITe BCPHBIC YTBCPKIACHH A

(kcal/mol)

-8.1

1. Tlony4yeHHBIH MEKMOJIIEKYIISIPHBINA KOMILIEKC SIBIISIETCS TEPMOJUHAMUYECKH
YCTOMYUBBIM

2. B nu-nu-credkuHr (3eyieHasi MyHKTUPHBIE JIMHUK) C JIMTAHJIOM BCTYIAET
AMUHOKHUCJIOTA TUPO3UH

3. B cocraBe rereponukiia conep>KUTCs MUPUIMHOBBINA aTOM a30Ta

4. AcUMMETpUUYECKHUH aToM YIJIepoja B JIMTAHIE UMEET S-KOHPUTypaLHIO




5. XJ0p ABIIAETCS 3JIEKTPOHOAOHOPHBIM 3aMECTUTEIEM

Omeem: 1,4

6. B 2002 romy rpynma ucciegoBaTelel moJ PYKOBOACTBOM OpHcta KeHmnepa
omyOnukoBaia B kypHaie Electrophoresis crarblo, ONKMCHIBAIONIYIO MPOLIECC
JeHaTypaluy Oejika Karcujia pUHOBUPYCA U BIUSHUE Pa3TUYHBIX IIPOTUBOBUPYCHBIX
npenaparoB Ha 3ToT mpoiecc. ComlacHO WX pe3yiabraraM, JaHHBIM XUMHUYECKHM
MPOLIECC OTHOCUTCSA K PEAKIUsAM IEepBOro Mopsiaka. B mpucyTcTBUHM OIHOTO U3
POTHBOBHPYCHBIX MPENAPaTOB KOHCTAHTA CKOPOCTH PEaKIHH cocTaBmia 68,0 MUH ',
B TO BpeMSl KAK B OTCYTCTBHMH JICUCHHS 5Ta BEIHYHHA paBHsutack 1,9 mun™'. Bo
CKOJIBKO pa3 yBEJIMYMBAETCS BpEMsl MOIYNPEBPAIICHUSI B OTCYTCTBUU JIEKAPCTBEHHOTO
npenapara (pe3yinbrar OKPYIJIUTE J0 LEJIbIX)?

OTtBeT okpymIMTe 10 HEenbIX (mpuMep: BBeaute «10» ecnu oteT 9,78).

Omeem: 36

3aaaHune No2

MouermnonoBasi CHCTeMa Pa3BUBACTCS U3 Me30/IepMbL. B

xoJie (hUIIOTeHe3a U AMOPUOTeHe3a €€ CTPYKTYPhI IPOXOASAT HECKOJIBKO CTa Ui
pa3BUTHSA: TPOHE(DHPOC — MPEANOoUKa; Me30He(HPOC — MEPBUYHAS, TYJIOBHUIIHAS ITOYKA;
MeTaHedpoc — TazoBas modka. CTpyKTYpHO-(YHKIIMOHATBHON €IUHUTICH OYKH
SIBJISICTCS HE(POH.

1. Ha pucynke npeactaBieHbl He(HPOHBI Pa3HBIX SMOPHUOHAIIBHBIX MTOKOJICHUN
nouek. [Ipoananu3upyite ux v BHIOEPUTE NMPABUIBHBIC YTBEPKICHHS

£ 6 KB 8 7 N O EP o8 O3 O

1. CrpykTypa Ha puc A ABISETCS CTPYKTYpHO-(YHKITMOHATBHON €IMHUTICH
MIPEANIOYKHI

2. Puc b -HedpoH HEe uMeeT BOPOHKY U TepsIeT CBsI3b ¢ 1ieioMoM. Kanazer Hedpona
muddepeHurpyeTcs Ha MPOKCUMAaNbHBIA U AUCTAIbHBIA YYaCTKU

3. Crpykrypa B sBisieTcst cTpyKTypHO-(OYyHKIIMOHATBHONM equHULEH TpoHedpoca,
KOTOpasi PYHKIIMOHUPYET Y B3POCIBIX pbIO 1 aMpuOnit

4. B TyJNOBHILHBIX CETMEHTaX Tesia (POPMUPYIOTCS BTOPUUHBIE TTOYKH, COJEpKAILINE
710 HECKOJIBKUX COTEH 3TUX CTPYKTYp (puc.b)

5. Hexotopbie HepOHBI BTOPUYHOM MTOYKH COXPAHSIOT CBSI3b C LIEJIOMOM Yepe3



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

BOPOHKY, APYTrHue —yTpayuBaroT €€ —puc b u B

6. Y HOBOpOXIIEHHOTO peOeHKa 3TUX CTPYKTYp (puc [') B mouke HacUUTHIBAETCSA
OKOJIO 1MITH

7. Puc I - 3a cyTku B Karcynax 3Tux HepoHOB GpuibTpyercs okosio 150 i1 mia3mel
KpOBH

8. B BbIenuTENBHBIX KaHANbLAX 3THUX HePpoHOB (puc. I') ocymiecTBisieTcs
o0paTHOE BcachIBaHUE B KPOBB BOJIbI, TTTFOKO3bI U JPYTUX BEUIECTB, B CBS3U C UYEM
KOHIEHTPALIHS IPOAYKTOB JUCCUMUIISIIMU B MOY€E MOBBIMIaeTcss. OqHAKO BOJIBI C
MOYOH TEPSIETCSI MHOTO, TTOATOMY JKMUBOTHBIE, 00JIaAIONINE TAKOW MTOYKOH, MOTYT
0o0UTaTh TOJIHKO B BOJAHOM MIIHA BIIaXKHOU CpeEjIe.

9. IlyTh IPOAYKTOB AUCCUMUJIISAIINU 11 HEPpOoHA (pHC. A): U3 COCYAUCTHIX
KITyOOYKOB B I[EJIOM~> B HE()POCTOM->B BBIJCIUTEIbHBIN KaHAJICL>B
MOYETOYHUK

10. V "edpona (puc. I')- BeigenuTenbHbli kKanamnel AuddepeHupyeTcs Ha OTaebl
-IIPOKCHUMAJIbHBIN, TUCTANbHbIA U neTIto [ enite. B kancymne mpoucxoaur
(bunpTpanys, B KaHabllaX — 00paTHOE BCACHIBAHUE HY>KHBIX OPTraHU3MY
BEILIECTB B KPOBb.

11.TIpsimast cBSI3b MEXKAY KPOBEHOCHOM U BBIICTUTEIHHBIMA CUCTEMAMHU
xapaktepHsbl st HeppoHoB b, B, I'

Omeem: 1,6,9,10, 11

2.B mporiecce sMOpHoreHe3a y aHaMHAHM ¥ aMHHOT TIOCIIEA0BATENLHO
3aKJ1a/IbIBAIOTCSI COOTBETCTBEHHO JIBE M TPU FeHepalnu rnoyek. Paccmorpure cxemy,
BbIOEPUTE BCE NMPABUJIbHBIE YTBEPIKICHUS

1. V HM3MKX MO3BOHOYHBIX B OMOPHOTEHE3E MOCIEI0BATENbHO 3aKIaIbIBAIOTCS A,
b, B

2. Crpykrypa b - GyHKIIMOHUPYET KaK MOYe00pa3yOIINii OPTaH y B3POCIBIX PhIO U
ampuouit

3. Y genoBeka cTpykrypa A dopmupyetcs Ha 3-eii Hefene aMOpHoreHesa,
cymectByeT 40 yacoB 1 He (DYHKIIMOHUPYET B Ka4€CTBE MOYEOOPa3yIOIIETo




oprasa

Crpykrypsl A, b u B o0pa3yrorcs u3 SHTOAEpMBI

A, b u B cTpykTypbl 00pa3yroTcs U3 HOKEK COMUTOB

Crpykrypa I - Bonb(hoB npoTok mpeodpasyeTcst B CEMSIIIPOBOJ] Y CaMIOB

IpeACTaBUTENIEH KIACCOB PENTUIINH, ITUL M MJIEKOTIUTAIOIINX

7. Crpykrypa I' -MromiepoB kaHa, KOTOPBIM y aHAMHHUHM ITpeoOpas3yeTcs B
STNIIEBO]

8. Crpykrypa I’ y caMOK 1 caMIIOB BCEX aMHUOT PEAYIUPYETCS

9. Meranedpoc QyHKIIMOHUPYET KaK OPTaH BbIACICHUS Y aHAMHUU

10. [MocnenoBarenbHas 3aKiaaka cTpykryp A, b u B — sBisieTcs mpumepom
TOMOTOITHOM CyOCTUTYILIUU

11. 3amena ctpykTypsl b cTpykrypoii B — siBnsieTcs npuMepoM reTepoTOnHON
CYyOCTUTYLIUH

o 0k

Omeem: 2, 3, 5, 6, 11

3. Ilouku, ouMinas KpoBb, BBIBOJSAT W3 OpPraHW3Ma, B TOM YHCIE, U JIEKAPCTBEHHBIE
Ipenaparbl, 4TO MOXHO OmNucaTh (apMaKOKMHETHYeCKo Mojenblo. [Ipu BBeneHuu
JIEKapCTBa HEOOXOUMO JOCTUYL ONTUMATBHOM 03I JUIsl JICUCHUS IAaHHOMW MaTOJIOTHH.
OT0 Hajo cjaenarh OBICTPO W YAEpkKaTh ONTHUMAJIbHOE KOJIMYECTBO JIEKapCTBa B
OpraHu3Me JOJI0 — CTOJBKO BPEMEHH, CKOJIbKO HY>KHO. YCTaHOBUTE COOTBETCTBHE
Mexay uensiMu (noctuub ontuMmanbHo 10361 BBICTPO, YIEPXKATD ontuManbHyro
7103y) ¥ METOAaMH (MHBEKIHS, HHPY3HUsl, COBMECTHOE BBEJCHUE).

1. moctnus ontuMaiasHOU H0361 BBICTPO

2. YAEPXATD ontumansHyr0o 103y

A. UHBEKIUS

b. undysus

B. coBmecTHOE BBeieHUE

UYepes kakoe BpeMst (OTBET JTATE C TOUHOCTBIO JIO0 OJHOM JIECSTOM Yaca) Mmocje
MHBEKIUHU B KpoBU ocTaHeTcs 10% rnepBoHaYaIbHOW MACChI JIEKAPCTBEHHOTO
npenapara, eciau KoHcTanTa BeiBefieHus k = 0,3 1/gac?

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

4. GunpTpanus SBISIETCS MEXaHU3MOM TPAHCIIOPTA PacTBOpa NMoj AeicTBUEM 1.
AIIEKTPOXUMHYECKOTO TPaueHTa

2. BIEKTPUYECKOTO TPaUEHTA

3.0CMOTHYECKOTO I'PaJuEeHTa

4 .KOHUEHTPALMOHHOTO I'PaIuEHTa

5.rUAPOCTAaTUYECKOTO IPAIUEHTA

Omeem.: 5

5. B xiyboukoBoM ynbTpaduibTpare mouek — NepBUYHON MOYE — TIPOUCXOIUT
perynsius HOHHOro oOMeHa. [TockobKy moJIMaHUOHHBIE OETKU IJ1a3Mbl HE
MIPOHUKAIOT Yepe3 KIYOOUKOBYI0 MeMOpaHy, Uisl COXpaHEeHUs] MEMOPAHHOTO
paBHOBecHsI (PaBEHCTBA KOHIIEHTPALIMI MPOTHUBOMOIOKHO 3apsiKEHHbIX

1 OYyHAUPYIOIIMX HOHOB IO 00€ CTOPOHBI MEMOpaHbI) B IEPBUYHON MOYE
koHIeHTpanus anuonos (C1, HCO3') Bbllle, a KOHIIEHTpaLuio kaTnoHoB (Na ',
K") Huxe, ueM B I1a3Me KPOBH.




Paccyumaiime konyenmpayuro uornog Na' (8 mmons/n) é ynompagpunsmpame
nouex, UCNONb3Y MeMOpanHoe pagHogecue JJoHHaHA:

Cex(Na™)
Cin(Na+) + zcex(Na+)
20e x(Na' ) — konyenmpayus uonos, npoueouiux yepes membpany. Ipunsmo, umo
UCXOOHBIE KOHYEHMPAayuu no obe cmoponsl Memépansl 00uHarkoswl: cy(Na') =
Ce(Na') = 155 mmonw/n. B kauecmee omeema enuuiume nonyuusuieecs 3HaveHue,
oKpyenume 00 yeno2o Yucia.

x(Na*) =

Omeem: 103

6. OpraHu3m 4YenoBeKa JOJDKEH BBIIEIATH B CyTKA oOkono 7200 mOcMmounb
KOHEYHBIX MPOMYKTOB oOMeHa. Ecnu Obl Moua OblTa M30TOHMYHA IJIa3Me, Ha
PacTBOPEHUE ATUX BEIIECTB MOTpeOOoBaOCh ObI Oosiee 4 11 Boabl. OHAKO AUYpeE3
B HOpME COCTaBIIIeT He Oojee 2 JI/CYyTKH, YTO JOCTHTAeTCs MEXaHU3MaMH
KOHIICHTPHUPOBaHUS MOYM. [Ipm mX HapylmieHWH, HampuMmep, MPU HecaxapHOM
nuabeTe, MOXKET BbIIEHAThCS Oonee 20 1 Mounm B CyTKH. Jljisi OIlEHKH
KOHIICHTPUPYIOIICH CIMOCOOHOCTU TIOYEK OIPEACNSIIOT OCMOJSIPHOCTh MOYH,
kotopasi B HopMme cocTanisieT 600 — 1200 mOcmorns/.

Boruucnure ocmonsipHocts (B MOCMOIIB/JT) 00pasiia Mo4H, €CJIM €€ 0CMOTHYECKOe
napienue npu 310 K cocrapisier 154,6 klla. B kauecTBe 0TBETa BIUIINTE
MOJIyYMBIIIEECS 3HAYCHUE, OKPYTIIUTE JI0 1IEJIOTO YKCIa.

Omeem: 60

3aaaHune No3

B xome »sBomonum Kaxaas HOBas CTPYKTypa o0Opa3yercss W3 CTapoil IyTeM
MOCJIEAOBATEILHOCTH IIPUCIIOCOOMTEIBHBIX HM3MEHEHHH. B mpoliecce oHTOreHesa
STambl pPAa3BUTHUS OpraHU3Ma TaKXKe TMOBTOPSIOT MyTh ¢uioreHe3a. OcTaHOBKa
WHJUBUAYAJIbHOTO pa3BUTHS Ha MPOMEXKYTOYHOM JITale MOXKET TPUBECTH K
MOSBJICHUIO MPU3HAKOB JAJICKUX MPEAKOB U (DOPMUPOBAHHIO OHTO(PMIOTCHETHUECCKUX
nopokoB. C 3TOM TOUKM 3peHUsI 00JIE3Hb YEIOBEKa MOXKHO PACCMATPUBATh Kak IIar rmo
DBOJIIOIIMOHHON JIECTHHUIIC BHU3.

1. Bcnomuute 3Tansl U Je(eKkThl pa3BUTHS HEPBHOW CHCTEMbI IO3BOHOYHBIX.
BriOepuTe Bce BEpHBIE YTBEPIKICHHUS.

1. V yenoBeka HepBHas cUCcTEMa 3aKJIaAbIBACTCS B BUJI€ TPYOKH HA CIUHHOM
CTOpOHE Tela

2. 3akJaJpIBaeTCs HEpBHAs CHCTEMa IyTeM BIISTYMBAHUS Me30/1epMbl Ha 14 neHb

AMOPHUOHATILHOTO Pa3BUTHUSA

["'0710BHOI MO3T BCEX MMO3BOHOYHBIX UMEET MATh OTJEIOB

4. Tlocne pa3BUTHUS TPEX MO3TOBBIX MMY3bIPEN U3 CPETHETO MO3TOBOTO ITY3bIPS

o0OpasyeTcst MPOMEKYTOUHBIN U CPETHUN MO3T
AndHIIe(hanvs BOSHUKAET U3-32 HECMBIKAHUSI TIEPETHET0 HeHporopa
OcraHoBKa pa3BUTHUS FOJIOBHOTO MO3ra Ha CTaJIMM TPEX MO3TOBBIX MY3bIPEid

IIPUBOAUT K BOSBHUKHOBCHHIO aTeJ'I3HI_[e(1)aJ'H/II/I

w

o o




/. Crniuna ouduna hopmupyercs y mioja u3-3a AedeKxra 3aKphITHS 33 THETO
HEUpoIropa

8. Paxucxu3 — maTosiorus, KOTopasi BO3HUKAET NMPU HECMbIKAaHUU CpeHEN
YaCTUHEPBHOU TPYOKH

9. Hepsnas TpyOka y npejcTaBuTesICH THIA XOPIOBIX 3aKJIaAbIBAECTCS MO XOP10H

Omeem: 135678

2. Helipynsamus y 4yeaoBeKa HaUMHASTCS B KOHIIE 3-M HEACIU U 3aBepIIacTCs K KOHITY 4-
1 Hepenu. PaccMOTpuUTE 3JIEKTPOHOIPAMMBI, OIUILIKUTE NOCI€A0BATEILHOCTD
IIPOIICCCOB HEUPYIIAIUN B SMOpHOTreHE3E.

N

CMBIKaHUE HEPBHBIX BAJUKOB B CPEAHEN YacCTU HEPBHOU TPYyOKHU
CMBIKaHHE 3aJTHETO HEWpoIopa

CMBIKaHHE MEPETHETO HEWporopa

00pa3oBaHKE HEPBHOTO KEJIOOKA U BaJTUKOB

abhwhE

Omeem: 1,5,2,4,3

3. Ponb HYKIIEMHOBBIX KHUCIOT B OHTOTEHE3E, MPOIECCe MHANBUAYATLHOTO Pa3BUTHS
OpraHn3Ma OT OIUIOJOTBOPEHHOU SIMUEKIETKHA IO 3PEJIOr0 COCTOSHHUS, SIBISETCS
dbyHIaMEHTAIbHON, TOCKOJIbKY OHU PpEaTN3yIOT TeHETHYECKyH HWH(OopMaIuio,
HEOOXOMUMYIO IS TIOCTPOCHHS, pocTa u (YHKIMOHUPOBAHUS OpraHu3Ma.
OYHKIMU HYKJIEUHOBBIX KUCIIOT AETEPMUHUPOBAHBI UX CTPOCHHUEM.

BriOepute BepHble YTBEp)KIAEHUS IJsi TPUBEICHHON CTPYKTYphl (parmeHTa
NOJIMHYKJICOTUIHON LETH:




1.  CooTBeTCTByeT MOCIEA0BATEILHOCTH
I'IA,
2. Ilpencrapmser coboii pparment PHK,
v (M H. 3. Copepxut [B-N-TIHKO3UIHBIE  CBSI3H
' MEXTy OCTaTKaMHU HYKJICMHOBBIX OCHOBaHHWH U
MIEHTO3,

4, Tun CBS3M  MEXKIYy  OCTaTKaMu
GochopHOM  KHUCIOTBI M IEHTO3  —
aHTHIPUIHAS,

5. IlupumuaunoBoe OCHOBAHUE
MPEICTABIICHO B JJAKTUMHOM opme,

0 6. OcTaToK MEHTO3bl MPEACTABICH B BUJC

" }_L_ OCH. dbypaHO3HOTO IUKJIA.
| AN 7. Ilpu oOpa3oBaHuMM JBOMHON CHHpaU

- T

T

o IYPUHOBBIC OCHOBaHUS MIPUBEICHHOTO

dbparmeHnTa o0pa3yroT B cymMmMe 6 BOJIOPOJIHBIX

CBS3EH c KOMILIEMEHTAPHBIMU UM

OCHOBaHUSIMU

8. N-I'mmkosuaHble CBSI3U JOCTATOYHO YCTOWYHMBBI B IICIOYHONM M HEUTpaIbHOU
cpenax, mo3TOMY ISl UX PACIICTUICHUS UCIIOIb3YETCSI KUCIOTHBIN THAPOIIU3.

Ly

Omeem: 1, 3, 6, 8

4. XWMUYECKHNE TOKCUKAHTHI, HapYyIIAIOIINEe OHTOTCHE3, HA3bIBAIOTCS TEPATOTCHAMMU.
DTH BENIeCTBAa MOTYT BBI3BIBATH BPOXKIACHHBIC MIOPOKU W OTKJIOHCHHS B Pa3BUTHH,
0COOEHHO B KPUTHUYECKHE MEPUObl IMOPUOHATHHOTO U (eTanbHOro pasputus. K
U3BECTHBIM TEpPATOT€HAM OTHOCUTCS TalmuaoMuj; — CeJaTUBHOE CHOTBOPHOE
JIEKapCTBEHHOE CPENICTBO, TIOJYYMBIINEE IMUPOKYI0 HM3BECTHOCTh W3-3a CBOEH
TepaTtoreHHOCTH. (R)-sHaHTHOMEp 00J1aTaeT JKeIaeMbIM CeTaTHBHBIM 3(h(HeKkToM, B
TO BpeMs Kak (S)-sHaHTHOMEp 00JamaeT dMOPHOTOKCHYCCKHMM U TEPaTOTCHHBIM
JICVICTBUEM.

Kakyto kou¢urypammo, R- win S-, UMeeT aCUMMETPHUYECKH aTOM yTriepojaa B
NPEICTAaBICHHON HMWXKE CTPyKType u3omepa Tammmomupa? (6 kauecmee omeema

snuwume oykey R unu S)
0

NI O
NH

(0]
Tamuoomug
Omeem: R

5. CKopoCTh pacnpocTpaHEHHs] BO30YKJIEHUsI 110 HEPBHBIM U MBIIICYHBIM BOJIOKHAM
TEM BBIIIIE, YeM OOJIbIIIE PACCTOSIHUE OT MECTa BO3HUKHOBEHUSI MPEIIECTBYIONIETO




[1], Ha KOTOPOM JIOKaJdbHBIH TOK CHOCOOEH BO30OYIUTH MOCIEAYIONIUNA y4acTOK
BO30yarMoii MeMmOpaHbl. ieHTHYHOE CBOMCTBO OTOOpa)KaeT MOCTOSTHHAS JJIMHBI
BoJIokHa (A). OHa BO3pacTaer 1Mo Mepe MOHMKEHUS COMPOTUBICHUS LIUTOIIa3Mbl U
YMEHBIIECHUS EMKOCTH KIJIETOYHOW MeMOpaHbl. OBOJIONHUS KUBOTHOTO MHUpa
MIPUBEJIA K UCIIOIb30BAHUIO TAKOTO ITYTH MOBBIIICHHUS] CKOPOCTHU MEPENAYN HEPBHBIX
VMMITYJIbCOB KaK YMEHBIICHHUE E€MKOCTHM aKCOJIEMMBbl. Tak NOSBWINCh HEPBHBIE
BOJIOKHA, MTOKPBITHIC MUEITMHOBOU 0007109Kk0i. OHU HA3BIBAIOTCS MSIKOTHBIMHU, WIJTH
MHEJTMHOBBIMH.

CKOpocCTh pacnpoCTpaHEHHUS] HEPBHOTO UMITYJIbCA Y MUEIMHOBBIX BOJIOKOH BBIIIIE,
4yeM y O€3MUEIIMHOBBIX U MPOIOPIIMOHANTbHA (d — JraMeTp BOJIOKHA):

1) d
2) Vd
3) d?

4) He 3aBucHT OT d

Omeem: 1

6. [locTositHHAs JUIMHBI HEMUEIMHU3UPOBAHHOTO HEPBHOTO BOJIOKHA A COCTaBISET 55
MKM. Ha xakoM paccTostHUM X (MKM) OT MecTa BO30Y>KJI€HUS MOTEHIIMA BOJIOKHA
yMeHbIaeTcsi B 3 paza? (8 kauecmee omeema enuuiume yu@py, oxkpyenume 00
decamolx)

Omeem: 60,4

3anaHune No4

B mporecce oHTOreHe3a 3Tambl pa3BUTHSI OpraHM3Ma MOBTOPSIIOT MyTh (DurioreHesa.
OcTtaHOBKa MHAUBUIYATLHOTO PA3BUTHS HA MTPOMEKYTOUHOM JTale MOXKET IPUBECTH
K MOSIBJIICHUIO MPU3HAKOB JAIEKUX MPEJKOB u (hOpMHUPOBAHUIO
OHTO(DUIIOTEHETUYECKUX TTOPOKOB.

1. KakoBbl OCHOBHBIE IBOJIFOIIMOHHBIE ATAMbl (HOPMUPOBAHUS KPOBEHOCHON CUCTEMBI
y ITIO3BOHOYHBIX, U KAKUE KJIOYEBbIC W3MEHEHHUS ITPOU3OLILIN B €€ CTPYKTYpE U
(YHKITMAX Ha pa3HBIX CTYICHSX pa3BUTHs. BriOepuTe BEpHBIE CYXKICHUS.




KpPOBCHOCHAA CUCTCMaA Y BCCX ITIO3BOHOYHBIX HMCCT ITPUMCPHO OJUMHAKOBOC
CTpPpOCHUC, CYHICCTBCHHBIX W3MEHCHUM B Imponccce (bHHOFGHGSa HC IIPONUCXOANUT

2. Yy pbIO KPOBEHOCHAsI CUCTEMA COCTOUT M3 OTHOKAMEPHOTO CEP/Ila, Y Ha3eMHBIX
MMO3BOHOYHBIX CEPATIC YEThIPEXKaMEepPHOE

3. KpOBEHOCHAas CUCTEMa Yy MTO3BOHOYHBIX HadaJla Pa3BUBATHCS C MOSBICHUS
MJICKOTTMTAIOIINX, Y KOTOPBIX BIIEPBHIC BO3HUKIIN KICTKH KPOBH JIJIS
VAYUIIECHUS TAPKYISAIIAN

4.  HBOMONHSA KPOBEHOCHOW CHCTEMBI BKITIOYACT MEPEXO/I OT IByXKAaMEPHOTO
cepma y peid K TpexkamMepHoMy y ambuOuil 1 4eThIpeXKaMEepHOMY Y MTHI] U
MJIEKOTTUTAFOTIINX

5. Tepexoi K YeThIPEXKaMEPHOMY CEpJILY CBSA3aH C MOTPEOHOCTSIMH B KUCIIOPOJIE
U TETUIOPETYIISLUH

6. cepaue y Bcex MO3BOHOYHBIX UMEET TPU KaMephl U (PYyHKIIMOHUPYET IO OHOMY
U TOMY K€ IPUHITUITY, B OTJIUYHE OT Cep/ilia OECIO3BOHOYHBIX

7. Yy MJICKOIIMTAIOIINX CEPAIE COCTOUT U3 YETHIPEX KaMep, YTO TO3BOJISCT
HauOosee 3(p(HEeKTUBHO NMEePEKAYNBATh KPOBb

8. y pwIO cepale COCTOUT U3 OJHOTO MPEACEPIUS U OJHOTO JKETYIOUKa, Y
aMmpuoOuit 1Ba Ipeacepans U ONH KEITyI0UeK

9. cepame penTHINA COCTOUT U3 YETHIPEX KaMep, YTO 0OSCITCUMBACT MOTHOE
pasnerneHue KPOoBH, yiIydilas CHa0KeHHE TKaHEH KUCIIOPOIOM

10. crpoeHHe cep/ra MICKOIMUTAOIINX HE CHIIBHO OTINYACTCS OT CTPOCHUS

cepJlia penTWINK U He UMEET 0COOBIX (PU3UOIOTHIECKUX TPEUMYIIIECTB

Omeemuvi: 4, 5, 7, 8

2. BeiOepute OHTOPMIOTEHETUUECKUE TTOPOKH PA3BUTHSI KPOBEHOCHOM CHCTEMBbI

1. awdHUedanus
2. OTKpHITHIM boTanioB mpoTok
arupus

w




paxucxus
["apTHEpoBa KHUCTa
OTKPBITBI COHHBIN MPOTOK
JEKCTpOKapIus
a0pTAJIBHOE KOJIBLIO
. KpUIITOPXHU3M

10. maxurupus
Omeemuvi. 2, 6, 7, 8

©oNo O~

3. Paxwmcxus sBisieTcs OJHUM U3 OHTO(DHIIOTEHETUYECKUX MMOPOKOB pa3BUTHs. B
Ka4eCTBE OOMIEMPU3HAHHOTO (haKTOpa pUCKa BOSHUKHOBEHHUS dTOW aHOMAJIHH
paccMaTpuBaeTcst AeUIUT HoIMeBON KUCIOTH (BUuTamMmuHa BY).
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donmeBas KUCI0TA
Bri6Gepute BepHbIE YTBEPKACHHS, COOTBETCTBYIOIINE CTPYKTYPE U XUMHUUECKUM
cBoOicTBaM (hOJIMEBON KHCIIOTHI.

1. B cocTaBe KOHJIEHCUPOBAHHOTO T€TEPOIUKINYECKOTO (PparMeHTa COACPHKUTCS
MUPUIMHOBOE KOJIBIIO.

['eTeporuknuyeckuii pparMeHT yAOBIECTBOPSIET KPUTEPUSIM apOMATUYHOCTH.
CrniocoOHa cymiecTBOBaTh B JIAKTUMHOM U TaKTaMHOU (popmax.

3eJIeHbIM IIBETOM BBIIEJIEH OCTAaTOK acllapariHOBOM KHUCIIOTHI.

ben3onbHOE KONBIIO MPUHAJICKHUT OCTATKY 1-aMHUHOOEH30MHOM KUCTOTHI.
He coaepxuT LIeHTPOB XUPAIbHOCTH.

HauGonee cuiabHBIMEH KUCTIOTHBIMH IIEHTPAMH B MOJIEKYJIE ()OJIMEBOM KUCIIOTHI
SIBJISIFOTCSI KAPOOKCUITLHBIE TPYIITIHI.
Omeemwi. 2, 3, 5, 7

NOoOUTAWN

4 Tlo nanubiM BecemupHoOM opranu3aiiu 3ApaBooxpaHeHus npuurnHamu oomiee 20%
3a00JIeBA€MOCTH M WHBAJIUJHOCTU y JETEH SABIAIOTCS BPOXKICHHBIE MOPOKH, Ha
pPa3BUTHE KOTOPHIX B 3HAYUTENIBHOW CTETEHH BIMSIIOT 3K30T€HHBbIE (aKTOPhI, B TOM
YUCJie XUMUYECKHE COCAMHEHUS, MPOSBISIONIME TeparoreHHble cBoucTBa. s
pa3paboTKu MOAXOJOB K HX OOHApYKEHHIO, BBIACICHHUI0O M 00E3BPEKHBAHUIO

HCCIICAOBATCIIb JOJZKCH YMCTD ITPOTrHO3UPOBATHL UX XUMHUYICCKHC CBOMCTBA.

Huokcun («Sn Cee3o» minn «Agent orange») OTHOCAT K IpyIIe KyMyJISTUBHBIX
AJI0B, C YCTAHOBJIEHHBIM T€PAaTOT€HHBIM JIEHCTBHEM.




Bri0Gepute BepHbIE YTBEPKACHHS, COOTBETCTBYIOIINE CTPYKTYPE U XUMHUUECKUM
CBOMCTBaM JMOKCHHA.

Cl O Cl

Cl O Cl

=

4.
5

6.

ATOMBI XJI0pa NPOSIBISIIOT AJIEKTPOHOIOHOPHBIE CBOMCTBA.

Henonenenusie napsl 371€KTPOHOB aTOMOB KHUCIIOPOa HAXOASATCS B p, TT-
CONPSIKEHUMU.

JIBa 6€H30IBHBIX (PparMeHTa COCTMHEHBI TIOCPEICTBOM MPOCTHIX AI(DUPHBIX
CBSI3EH.

benzonpHbIe hparMeHTHI YIOBICTBOPSIOT BCEM KPUTEPHUSIM apOMAaTHYHOCTH.
JIMOKCHH JIETKO THAPOIU3YETCS 10 CBI3SIM MEXAY aTOMaMH KUCI0Opoa 1
OCH30IbHBIMU (PparMEeHTAMHU.

ATOMBI KHCJIOpOAA MPOSIBIISIOT AIEKTPOHOAOHOPHBIE CBOMCTRBA.

Omeemui: 2,3,4,6

5 JIBWKEHHE KPOBU B KPOBEHOCHOM CUCTEME M3y4aeTCs TEMOJINHAMUKOM.
I'eMonnHamMuKa — OIMH U3 pa3aeaoB TMAPOAUHAMUKH, KOTOPask pACCMaTPUBAET
BOITPOCHI IBUKEHUS KUAKOCTEM.

Kakyto KuHeTUueCKyI0 SHEpPruio MPUOOpETaeT yaapHbIi 00BEM KpOBH Ha BXOJIE B
a0pTy UCIBITYEMOT0, €CJIH CKOpOCTh kpoBH 0,45 m/c? HJ’IOTHOCTB kpoBu 1050 kr/m”.

VYnapusiit 006éM kpoBu coctapisiet 75 mi. (E, =

PV,

3HAKOB MOCJIE 3aMSITOM.

3

) OTBeET OKPYITIUTH 0 TPEX

Omeemur: 0,008 [

6 JIBmwKymiei CHiIoi KpOBOTOKA SIBJISICTCS

g wdE

yAapHBIN 00BEM

Pa3HOCTbH ABJICHUMN

JIMHENHAs1 CKOPOCTh KPOBOTOKA
COCYIUCTOE CONIPOTUBIICHUE
00BbEMHAsE CKOPOCTh KPOBOTOKA

Omeemeui: 2




3aaaHune Ne5

B 2013 roxy HobGeneBckyto mpemuro no (GU3HOIOTHH U MEAUIIMHE BPYUUIH
Jlxeiimcy Pormany, Panau lllekmany u Tomacy 31010py—«3a OTKPBITHE CHCTEMBI
BE3UKYJIIPHOI'O TPAHCIIOPTa—OCHOBHOM TPAHCIIOPTHOW CHUCTEMBI B HAILIUX
KJIETKax».

Bakyonsphas cucrema 3yKapuOTHYECKON KIIETKH—ATa COBOKYITHOCTD
0JTHOMEMOpPaHHBIX OpraHeJUT IIUTOIIa3Mbl, JJI1 KOTOPOM XapaKTepHbI KOONIEPAaTUBHOCTD
(GYHKIIMOHUPOBAHMS, B3aUMOCBS3b U MOCIE0BATEIbHOCTh 00pa30BaHusl, TpAaHCIIOPTA U

BBIJICJICHUS OUOIIOIMMEPOB, TJIAaBHBIM 00pa30M CHHTE3UPOBAHHBIX OEITKOB.
HapyiieHus Be3UKyISIpHOTO TPAHCIOPTA, YIYUTHIBAS €TI0 POJIb B JKU3HH KIICTKU,
MPHUBOJIAT K CEPhE3HBIM 00JIC3HIM KaK HEPBHOM, TaK U YHAOKPHUHHOM CHCTEM.

1. PaccmoTtpuTe 37€KTpOHOTpaMMBbI Opranesul. Beibepute npaBuiIbHbBIE CYXKACHUS O
CTPYKTYpe ¥ QYHKIMSIX dTHX OPTaHEeILI.
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http://www.nobelprize.org/nobel_prizes/medicine/laureates/2013/press.html
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2013/press.html
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2013/press.html
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2013/press.html
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Puc. 2: ®yHKIMs JaHHON OpraHesIbl IE€TOKCUKAIUS KCEHOOMOTHUKOB
(4y>KepOJHBIX BENIECTB), JIEKAPCTB, YHJIOTCHHBIX U SK30T€HHBIX BEIECTB
Puc. 5 — 3Ta opranesia coaepXut GepMeHTHI: JIUMa3bl, IpoTeasbl, pocdaraszsl

Puc. 3 —3Ta opranesuia yHUUTOXKAET pa3pyLICHHBIE KJICTOYHBIE U
HEKJIETOUHbIE CTPYKTYPBI

Puc 4 sta cTpyKTypa COCTOUT U3 TPYOOUEK, IUCTEPH U CBSI3AHHBIX C HUMH
My3bIPbKOB. B QyHKIMM BXOIUT HAKOTUICHHE, XUMUYECKast MOIU(UKAITHS,
«YTIaKOBKa» B MEMOpaHHbIE MTy3bIPbKU U COPTUPOBKA BEIIECTB, 0Opa3oBaHue
JIN30COM

K BakyansipHOl cHCTEME OTHOCSITCS BCE MPEICTABIEHHBIE HA AIEKTPOHOTpaMMax

OpraHesIbl

BakyosnsipHas cucrteMa 3yKapHOTUYECKOM KJIETKH BKIIOYAET CTPYKTYPHI,
MPEJICTABICHHBIE HA AJIEKTPOHOrpamMmax 2, 3,4, 5, 6

Puc 1 - nBymeMOpaHnHas opraseuia, CAHTE3Upyolas 3Hepruto. Mimeer
cooctBennyro JJHK, PHK, pubocomsl, pepmentsl. K BakyonsipHoii cucteme He
OTHOCHUTCS

Puc.6 - 3Tu oprasesuibl IPUHUMAIOT y4acTHE B (JOPMUPOBAHUU BEPETEHA JACTICHUS
Puc. 6: epMeHTBI — 3TON CTPYKTYpHI - KaTanasa 1 MepoKCcHIa3a pa3pyLiatoT
CcBOOO/IHBIE paJKaibl U IEPEKUCHh BOAOPO/A, PACILEIUISIIOT )KUPHBIE KUCIOTHI

10. Ha puc 1 — npencraBneHsl nepoKcucoMbl, Ha puc 2-mepoxosatas JI1C, Ha puc 3-

rnankas OIIC , Ha puc 4-anmapart [ osbKH, HAa PUC S5 — TU30COMBI, HA PUC 6 —
MHTOXOHJIPUI

11. Puc. 5 opranesia BbINOMHSIET (DYHKIMIO BHYTPUKIICTOYHOTO PACILICTIIICHUS

MaKpOMOJIEKYJI, BKJTFOUast IPOIECCHI ayTo(arun

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

YcraHoBuTe IMOCJICAOBATCIIbBHOCTD ITPOLCCCOB, IIPOUCXOIAINUX IIPU ITOCTYIIIICHHUH
B KJICTKY BOJBI C MOJICKYJIaMH ITOJITMMCPOB HYTCM ITMHOIIKUTO34a.

1.
2.
3.
4.

5.

IMOJIMMCPHBIC BCIICCTBA PACIICIIIIAIOTCA 110, I[GﬁCTBH@M d)e‘pMeHTOB JIN30COM
ITY3BIPHKH C BOI[OfI U IMOJIMMCPAaMU OTIIOYKOBBLIBAIOTCA OT KaHaJIbIla
MOHOMCPEBI IOCTYIIAKOT B NUTOIIIIA3MY

IMMHOLUHMUTO3HBIC ITY3BIPBKH CJIMBAIOTCA C JIN30COMOM

ImIasMaTu4dcCKas MCM6paHa BILTYMBACTCA B KIICTKY B BUAC TOHKOI'O KaHAJIbLia

Omeem:>5,2,4,1,3

3.

3HaueHUe pH BC3UKYJ U HUTOINIa3Mbl TOJLDKHO IMMOAACPKUBATHCA HA OIIPCACIICHHOM

YpOBHE /JIsl aKTUBALlMU WJIM MHAKTUBAIMU (PEPMEHTOB U OEJIKOB, YYaCTBYIOUIUX B
TPaHCIOPTHBIX Mpoleccax. B yactHocTH, B 1r3ocomax pH 6osee KUCIbIM, 4TO
HEO0OXOAMMO JIsl aKTUBALIMK TUAPOIUTHUYECKUX (PEPMEHTOB.

Bo ckoJibKO pa3 paBHOBECHAsI KOHIICHTPALIUS TPOTOHOB B IIUTOIJIA3ME MEHBIIIE,
YyeM B JIM30COMax, eciii 3HaueHus: PH B HuX cocrapisitor 7.2 u 4.5,
COOTBETCTBEHHO?

(6 kKauecmee omeema snuwiume NOJIYYUULEeCsl 3HAYEHUe, OKpY2aume 00 Yevlx)




Omeem: 501

4. MemOpaHbI BE3UKYJ COIepKaT pa3nudHble (OCHOIUIUABI  XOJIECTEPUH, KOTOPHIE
BJIMSIIOT HA UX THOKOCTB, MOJIBUYKHOCTh M CHOCOOHOCTH K CIMSHUIO C JPYyTUMH
MeMOpaHaMu.

HexoTopsie aumnuel, Takue Kak GpochaTuauiceprt U CHOUHTOIUIUIBL, CITyKaT
CUTHAJIbHBIMU MOJICKYJIaMHU IS B3aUMOJICHCTBUS C O€IKaMu, OTBETCTBEHHBIMU 32
MPUKPEITICHUE U TIEPEMEIIEHUE BE3UKYIL.

Bri6epute BepHbIe YTBEPKIACHUSI B OTHOLIEHUU CTPYKTYD, MPECTABICHHBIX HUXKE!

i\N+
A

o ©
L__N(CHa;
Coenunenue I' OTHOCAT K ICLIUTHHAM,
Coenunenue B oTHOCAT K KOTaMHHKEDATHHAM,
Coenunenue b oTHOCAT Kk cepuHkedannHam,
CoenuHenue A OTHOCAT K CQUHTOMUETUHAM,
Coenunenue b coiep>KUT OCTaTOK LiepaMuia
Coenunenne B conepkUT oCTaTOK cepuHa
Coenunenus B u I' conepkar octaTok ®-9 BbICHIECH )KUPHON KUCIOTHI
Coenunenne b coiepKUT OCTATOK -6 BBICIIECH KUPHOU KUCITOTHI
Coenunenust A, b, B u I' cmocoGHBI THAPOIN30BaThCS KaK B KUCIIOH, TaK U B
LIEJI0YHOM Cpelax.
Omeem: 1,4,6,7,8,9

woCoNOOR~oODPE

5. MemOpaHbl BE3UKYJ coziepKaT pasinyHbie Pochomunuapl U X0IECTEPUH, KOTOPHIS
BIIMSIIOT Ha UX TUOKOCTb, MOJABMKHOCTh U CIOCOOHOCTH K CIUSHUIO C APYTUMU
MeMOpanamu. [Ipu sKcriepuMeHTaIbHOM aTePOCKIIEPO3€e Y KPOJIUKOB
KOJIMYECTBEHHOE COOTHOILIEHUE MOJIEKYJ XoecTeprHa U (HOCHOTUIUI0B MOKET
cocTaBmsTh 1:3, a CpeHss IUIOMAIh MOBEPXHOCTH BE3UKYIIBI cocTaiser 140 MM’




2
[Ipenmonaras, 4To 0JiHa MOJIEKYJIa X0JIeCTEpHHA 3aHUMaeT Tiomaab 0,35 HM®,
OTIPEICNIUTE KOJMUECTBO MOJIEKYJI X0JIECTEpHHA B MeMOpaHe OTHOM BE3UKYJIbI.

8

Omeem: 10

6. YKaxuTe, Kak M3MEHSIOTCSI CBOMCTBA OMOMEMOpPaHbI MMPU BCTPAUBAHUH XOJICCTCPHUHA
B (pochomunuaHbIN OMCION MEMOpPaHbI:
1) BSI3KOCTH OMCJIOST YMEHBIIAETCS, TPOHUIIAEMOCTh MEMOPaHbI YBETMIUBACTCS
2) BS3KOCTh OUCIIOS HE U3MEHSETCS, TPOHUIIAEMOCTh MEMOpPaHbl HE U3MEHSIETCS
3) BSI3KOCTH OMCIIOS YBETMYUBACTCS, TPOHUIIAEMOCTh MEMOPaHbI YBETUIHBACTCS
4) BSI3KOCTH OMCIIOS YBEIMYUBACTCS, MPOHUIIAEMOCTh MEMOPAHbl YMEHBIIIACTCS

Omeem: 4

3anaHune Neb

CnepMaroreHes y 4ejloBeKa B HOpME HAUWHAETCA B IyOEPTaTHOM MEPUOJIE U
MPOAOIHKAeTCs 0 TIyO0KO# cTapocTu. B amOprorenese nepBUUHBIE MOJIOBbIC
KJIETKH—TOHOITUTHI MEUTPUPYIOT B 3a9aTOK TOHABI, T/Ie (DOPMUPYIOT MOy JISIIHIO
KJIETOK, Ha3bIBAEMBIX CIIEpMATOTOHUSAMH. [[poaHanu3upyiTe, Kakue Mpouecchl
ITPOUCXOJIAT B CEMEHHHMKAX C Hayaja MOJIOBOIO CO3PEBAHMS.

1. Ha IMOMEPEYHOM CPE3C N3BHUTOI'O KaHAJIbI[a CCMCHHUKA BUAHBI KJIICTKHW HA PA3HBIX
CTauAX CIICPMATOI'CHE3A:

Bri6epute npaBUIIbHBIE CYKICHUS:
1) Knerku, oOo3HaueHHbie 1Mdpoir 3 00pa3yloTcss B pesyibTaTe
MEUOTHUYECKOTO JCIICHUS U TaTUIOW THBI.
2) Knerku, o603HaueHHBIE IIU(PPOI 2 00pa3yIOTCs B MPOIIECCE CIIEPMATOTCHE3a
Ha cTaauu GOPMUPOBAHUS
3) Knerku, o603HaueHHbIe IUPPOH 1 TETATCST MUTOTHYECKH, YaCTh U3 HUX
MOJICP>KUBAIOT CBOIO MOMYJISIIIUIO, YaCTh TU(PHEepEeHINPYIOTCS B



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

cnepMarouut | mopsinka

4) B pesynbTare nepBOro AeyeHus Meiio3a 00pa3yroTcs KJIEeTKH, 0003HAaUECHHBIE
udpoit 5

5) Kierku, o003HaueHHbIE IU(PpOoil 1 00pa3yroTCs B CTaquu pa3MHOXKEHUS U
Ha3bIBAIOTCS CLIEPMATOTOHUSIMU

6) Kietku, o603HaueHHbIE M (pPOii 4 - criepMaTOLUTBI BTOPOTO MOPSIKa,
KQKJIBIN M3 HUX COAEPKUT TaruIOuIHBIN Ha00p (23 y 4emoBeka) XpoMOCOM

7) Knetku, o603HaueHHbIe U(]poii 2 mepeaaroT MUTOXOHAPUATbHBIE 00JIe3HH

8) B pesynbraTe neneHus OJHOTO CIEPMATOTOHUS 00Pa3yloTCs YEThIpe
CriepMaTHUIbI

9) Kretku, o60o3HaueHHbIe (POt 5 00paszyroTcs B IEpUOAE CO3pEBaHMUS,
MO3TOMY UMEIOT AUIUIOUIHBIN HAOOp XPOMOCOM

10) Habop xpoMocoM NC UMEIOT KJIETKH, 0003HaUYeHHbIe iuppamu 2 u 3

11) Ha pucyHke npejcTaBiieHa CXeMa MONEePEeYHOr0 CEUEHUsI U3BUTOTO
CEMEHHOI'0 KaHajblla CEMEHHUKA

Omeem: 1, 2, 3, 5, 6, 8, 10, 11

2. 3 Bcex HapylIeHHH CHEpPMATOTE€HE3a pPENpOAYKTOJIOraM OCOOEHHO YacTo
BCTPEUYACTCs IATOJIOTHs, KOTOpas XapaKTEpU3yeTCAd HU3KOM IOJABUKHOCTBIO
ITOJIOBBIX KJIETOK, YTO B CBOKO OYEPEAb MOJKET CTaThb INPUYMHOM MY>KCKOIO
oecrmonus. OgHa W3 MPUYMH BO3HUKHOBEHHSI aCTEHO300CTIEPMUH—H3MEHEHHE
HOpMaJbHOH Mopdonoruu KryTuka. MopdoJOTHYECKH HOPMANbHBIN JKTYTHUK
CIIEPMATO30M/1a COCTOUT U3 AKCOHEMBI U IEPUAKCOHEMHBIX CTPYKTYP.

PaccmoTpuTe 351€KTPOHOTpaMMBI KI'YTUKOB CIIEPMATO30HUI0B:

[To KoIMYEeCTBY M PaCIOIOKEHUI0O MUKPOTPYOOUCK OIpeIenuTe, KaKoi/Kakue U3 HUX
HE COOTBETCTBYIOT HOPMaJIbHOW CTPYKTYpE
Omeem: ABI’

3. Tspkenbpie MeTaJUTbl, TaKHME KaK CBUHEI, KaJIMHA W PTYTh, OOJQJAafOT BBICOKOM
TOKCUYHOCTBIO JUIsl KJIETOK M MOTYT HapylaTh (GyHKIMIO CIEPMATO30MI0B.
OHu crocoOHBI HAKAIJIMBATHCS B PENPOLYKTUBHOM CHUCTEME U BIMATH Ha pabOTy
MUTOXOHJPHM, YTO MPUBOJUT K CHUKEHHUIO SHEPreTUUYECKOTO MOTEHIMANA U, KaK
CJIEJICTBHE, K CHH>)KEHHIO TIOJIBU’KHOCTH CIIEPMATO30U/I0B.
Kommekconsl, Takue kak DJ[TA (comu 3TUIEHIUAMUHTETPAYKCYCHOM KHUCIJIOTHI),
CykiuMep  (muMepkamTosHTapHas — kuciaora, DMSA) wunm  yHHUTHON
(nmmepkanTonponaHcyiabdoHoBas kuciota, DMPS) mnpencraBisror  coOoi
BEIIIECTBA, KOTOpHIE OOpa3ylOT CTAOMJIbHBIE KOMIUIEKCHI C HOHAMHU TSDKEIBIX
METAJIJIOB, CBSI3bIBasi MX W IOMOrasi BBIBECTUM W3 OpraHu3Ma. OTH COEAUHEHUS
IMPOKO NPUMEHSIOTCS JIJIs1 JI€UEHUSI MHTOKCUKAIIMI TSKEIbIMU METaJUIaMU.




JlonycTiMbIME KoHIEHTparusamu Pb®* B xpoBu sBistrotest 0-250 Mr/in. Bymer mnu
CHIDKEHa 1O [AOMYCTHMBIX 3HAYCHHIl KOHIEHTpamus Pb®*, mocime moGaBieHus
nuMepkanTosHtapHoit kuciotel (DMSA) 1o konmenTpamuu 4 MKMOJB/J, TpU
HCXOXHOMN KoHIeHTpauuu Pb*" paBHOI 4 MKMOITB/1?

SH O

HO
OH

O SH
auMepkantosiaTapHas kuciaora (DMSA)

2+ 2+
[Pb=*-DMSA] =<——Pb“" + DMSA, K,=2,5¢10"

BriGepuTte BepHOE yTBEPKICHUE:

1. Jla, 6yzer. 3HaueHue KoHIeHTpamuy Ph> okaskercst Hike 107 MKr/

2. Jla, Oyner. 3HaueHHWE KOHIICHTPAIUH Pb%" okaxeTcs B nuamnaszone 10° — 1
MKT/JT

3. Jla, Gyner. 3HadeHne KoHneHTpauun Ph?* okaxercs B quamasone 1-250 Mkr/n

4. Her, ne 6yzner. 3HaueHune KoHueHTpamun Ph?* oxaxercs B amamasone 250—
700 MKr/11

5. Her, He 6yzeT. 3HadeHne koHueHTpamui Ph> oxaxercs Bbime 700 MKT/T

Omeem: 2

4. Euie o1HOM NPUYMHON aCTEHO300CIIEPMUN MOTYT OBITh SHAOKPUHHBIE JU3PANITOPHI
— DK30ICHHbIE BEILIECTBA AHTPOIOTEHHOTO MPOUCXOXKACHHUS, TaKHe Kak
nepdTopokTaHoBas kuciota, oucdenon-A (BPA), atpasun, napabensl, GranaTel U
Apyrue. OTH BeUIeCTBa HapylatoT QyHKUNUN 3HIOKPUHHON CUCTEMBI, YTO, B CBOIO
ouepellb, NPUBOJUT K HEOJArONPHUATHBIM MOCIEACTBUSM JJs  3JI0POBbS
OpPraHU3MOB M UX NOTOMCTBaA. {1l pa3pabOTKU MOAXOI0B K UX OOHApYKEHHUIO U
BBIJICJICHUIO HCCIIEI0BaTeNlb JOJKEH YMETh IPOTHO3UPOBAaTh HUX OCHOBHBIE
CBOKCTBA.

Br16epute npaBuiIbHBIE OTBETHI JJIs1 MPUBEJCHHBIX HIKE CTPYKTYP dHIOKPHUHHBIX
JIU3PANTOPOB:

Cl 0
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[lepdropookTaHoBas KMCIOTa ATpa3sun Metunnapaben
A b B
1. Coenunenne A o6amaeT HanOoJI€€ CHIILHBIMHU KHCIIOTHBIMU CBOMCTBAMH,
2. CoeauHeHue B obnapaet Hanbonee cMNbHbIMUM OCHOBHbIMM CBOMCTBAMMY,
3. Bce npencrapiieHHBIC COSTUHEHUS SIBIISIOTCS aXUPaTbHBIMH,
4. Coenunenue B 1o cucremMaTH4eckoii HOMEHKIIAType Ha3bIBACTCS Memul 4-
2UOpoKcubeH3oam
5. Coenunenus b u B sBnsiI0TCS apOMaTUYHBIMH.

6. Hanuuue s35eKTpoHaKLIENTOPHBIX Tpynn ¢pTopa B NephTOPOOKTAHOBOM KUCIOTE
ITIOHWKAET €€ KUCIOTHOCTh 10 CPABHEHUIO C HE3AMEIIEHHONW OKTAaHOBOW KUCJIOTOU




7. Coenunenne B Moxxer cyiiecTBOBaTh B BUJAC YUC- | MPAHC- N30MEPOB
Omeem: 1,3,4,5

5. Belmie B 3a1aHuu 2 MpeICTaBICHBI AJIEKTPOHOIPAMMBI KI'YTUKOB CIIEPMATO30UI0B.
B03MOXHO 11 IPUMEHUTH MUKPOCKOII, B KOTOPOM JJIsl UCCIIEI0BAHUS KIETOYHOU
CTPYKTYpPBI BELLIECTBA UCTIOIB3YIOT AJIMHY BOJIHBI Jiyuel 0,2 MKM aiis
HCCIIEIOBaHMSI MUKPOTPYOOUYEK XBOCTa CIIEPMATO30M/1a TMaMETPOM 25 HM Mpu
arepTypHOM yriie 00bEKTHBA YCTPOHCTBA, cocTaBsstomieM 45°? (Beaute B mose
«J12» WIIH «HET»)

Omeem: nem

6. AHaau3 BO3HHUKHOBCHHS OCOOCH MOIKHO IMpOBOAUTHL C IMOMOINbIO MATCMATHKH.
HM3MeHEeHne 4YHCIIEHHOCTHU Pa3INYHBIX KIJIICTOK, B YA4dCTHOCTH, KOJIHYCCTBA
CIICPMATO30MI0B B 3KCHOHCHHH3HBHOﬁ (1)2136, OIIKUCBIBACTCSA YPABHCHHUCM

dx
o = &x,Tae e -k03(QGUIIMEHT pocTa.

CpaBHuTE MOYJIM KO3(Q(PUIHUEHTOB POCTA MOIMYJISILIUU KJIETOK B IPEICTABICHHBIX
rpadgukax (1,2,3) u3MEHEHHs] YHMCICHHOCTHM MOMYJSLMUA KIETOK OT BPEMEHHU:

2000 + x

1600 +

<

1200 +y

800 +

400 4

0
0

A)gg > &5 > &5

b)g, < g, < &5

B)eg =¢ =&3

I') mo nanHbBIM rpadUKOB CPaBHUTH BEIMYUHBI KOA((PUIIMEHTOB pocTa MOMYJISLIUN

HE TPEJICTABIIAECTCS BO3MOKHBIM.

Omegem: b
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I'enoM — COBOKYIIHOCTb HACJICACTBCHHOI'O MaTCpHajia, 3aKJIFOYEHHOIO B KJICTKE
OopraHusma. HpI/I CpaBHCHHHU I'CHOMOB PAa3HbIX OPIraHU3MOB BbISAABJICHBI Pa3JIMdHs C
CX0ACTBA, a TAKIKC MCXAHU3MbI C IIOMOIIBIO KOTOPHIX I'CHOMBI CITOCOOHBI
9BOJJIIOITMOHHUPOBATHL C TCUCHHUCM BPCMCHU.

1. PaccMoTpuTe mpeayIoKEHHYI0 CXeMY CTPOSHHUSI T€HA DYKapHoT.




BriGepuTe npaBuiibHbIE YTBEPKICHUS.
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1. Ten sykapuOT BKJIIOYAET ]BE OCHOBHBIC YACTHU - CTPYKTYPHYIO
(KOIUPYIOIIYI0) U PETYISATOPHYIO

2. CTpyKTypHBIE T€HbI COCTOST TOJIBKO U3 KOAUPYIOUIUX MOCIEA0BATEILHOCTEMN
AK30HOB

3. CTpyKTypHBIC TCHBI UMEIOT KOIUPYIOIIHE (PK30HBI) H HEKOIUPYFOIIIHE
(MHTPOHBI) MOCIEN0BATEIHHOCTH

4. C kaxngoro reHa cHadajia cuHtesupyercsa Hespenas PHK, koropas conepxut
MHTPOHBI U 3K30HKI. [locie 3Toro npoxoauT npolecc Cruiaiicuira, B
pe3yapTare KOTOPOro MHTPOHHBIE YUYAaCTKHU BBIPE3aI0TCs, 00paszyeTcs 3penas
uPHK, ¢ koTopoii MOXeT ObITh CHHTE3UPOBaH OEJIOK.

5.  DK30HHO-MHTPOHHAs OpPTaHU3AIMS TEHOB DYKAPUOT MO3BOJIAET OCYIIECTBUTH
aJbTePHATUBHBIN CIUIACUHTa, KOTJIa C OJJHOTO TeHa MOTYT OBbITh
CUHTE3UPOBAHBI pa3Hbie (POPMBI O€IKa, 32 CYET TOTO, UTO B TIPOIIECCe
CILJIaiCUHTa SK30HBI MOTYT CIIMBAThCS B Pa3HBIX MOCJIEI0BATEIHLHOCTSIX.

6. B cocraB mpoMoTopa y sykapuoT BXxoauT 0ok [IpuGHOBa, ¢ KOTOPHIM
cesasbiBaeTcs PHK-nmonmmmepasa.

7. B coctaB mpoMoTopa y sykapuot BxoauT 0ok Xorueca, (TATA -6oxkc), ¢
koTOpbIM cBs3biBaeTcss PHK-nmonumepasa.

8. VY sykapumoT He BCcTpedaeTcs 00beIMHEHHE TEHOB B OTIEPOHBI

9. Jlns sykapHOT XapaKTepHa MOJUIIMCTPOHHAS OPTaHU3aIUs TeHA

10. T'eHBI 3yKapuOT UMEIOT ONIEPOHHYIO CTPYKTYPY. B cocTap omepona BXomsr

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

2. OCHOBBIBAsICh Ha 3HAHUAX 00 OCOOEHHOCTSAX TEHOMA SYKAPHOT M MPOKAPUOT
BbIOEpPUTE NMPaBUIIbHBIE YTBEPXKJICHUSI.

1. Ilo xuMHYECKOIl OpraHU3alMy HACJIEICTBEHHOIO MaTepraa 3yKapuoT U

IIPOKAPHUOT KJIETKU MPUHIUIIMAIBHO HE OTIIMYAIOTCS APYT OT Apyra.

I'enetTnueckuii marepuan y Hux npeacrasies JHK.

['eHeTYECKUI KO pa3JIMUCH I IPOKAPUOT U DYKAPUOT

3. bonbias yacTe reHOMa IPOKAPUOT HAXOAMUTCS B HEAKTUBHOM,
pENpecCUPOBAHHOM, COCTOSIHUM, U TONBKO 7—10% IeHOB aKTUBHBIL, T. €.
TPaAHCKPUOUPYIOTCH.

4. T'eHoMm mpoKapHOT NPEACTABIEH MO OOJBIIEH YaCTU CTPYKTYPHBIMU

N




reHamu (90%)

5. T'eHoM mpokapuoT mpescTaBieH KojblieBoi Mmojekynon JJIHK u
IJ1a3MuaaMu

6. T'eHOM PyKapHOT JKUBOTHBIX KJIETOK MPEICTABJICH SACPHON U

mutoxoHapuansHon JJHK

['eHOMBI MUTOXOHJIpUH OPTraHU30BaHbI KaK MPOKAPHUOTUYECKNE TEHOMBI.

8. B mporecce »BOMOIMN N3MEHEHUS TEHOMA ITPOKAPHUOT OBIIIO CBSI3aHO C
YMEHbIIIEHUEM ero pa3MepoB 3a CUET yTPaThl KOAUPYIOIIUX HYKJICOTHIHBIX
IIOCIIEA0BATEIBHOCTEN.

9. B mpormecce 3BOIONIH H3MEHEHHUS TEHOMA DYKapHUOT OBIIIO CBSI3aHO C
YBEIIMYEHUEM HEKOAUPYIOUIMX HYKJICOTUIHBIX NOCIEI0BATEIBHOCTEM,
PEryJIATOPHBIX 00JIACTEN.

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

~

3 IHMKOTreHO3bI — 3TO HACJIEACTBEHHbIE 00JIE3HHU, IPUUUHONU KOTOPBIX SBISIOTCS
MYTallu{ T€HOB, KOTOPbIE KOAUPYIOT CUHTE3 (DEPMEHTOB, YUaCTBYIOIINX B
MeTaboIM3Me YIIIEBOIOB. XapaKTepHbI OOIINI MPU3HAK [TIMKOT€HO30B —
Ype3MEPHOE OTIIOKEHUE ITIMKOTEHA B MUOLIUTAX, FENaTOUUTaX U IPYrUX KIETKax
OpraHu3Ma.

BriOepuTe BepHbIE YTBEPKACHUS, XapaKTEPU3YIOIINE CTPYKTYPY U CBOKCTBA

TJIMKOI'CHA
Touku BeTBNEHUA
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JINHENHbIN yyacToK

OTHOCHUTCS K reTeporiojrucaxapuaam

SIBnsieTcst CTPYKTYPHBIM aHAJIOTOM aMHUJIONIEKTUHA

He crioco6en k 00pa3oBaHUIO TPOCTHIX YPUPOB

YCTOMYMB K KUCITOTHOMY THAPOIU3Y

OcTarku MOHOCaxapHuA0B B JIMHEHHBIX Y4acTKaxX CBsi3aHbl 1 —4 MIMKO3UAHBIMU

CBSI3SIMU

6. Ocrtarku MOHOCAaXapuJ0B B TOUKAX BETBICHUS CBSI3aHbI 1 —6 MIUKO3UIHBIMU
CBSI3SIMU

Omeem: 2,5,6

ARl A

4 Jlpyroii rpynmnoi HacleICTBEHHbIX 3a00JICBaHUI SBISETCS CEMEWHas



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

TUIEPXO0JIECTEPUHEMUS, KOTOPasi BBI3BIBACTCS MyTallu€dl T'€HOB, OTBETCTBEHHBIX
3a MeTa0O0JMU3M JIMIIONPOTEUNHOB HU3KOM IJIOTHOCTU. DTO MPUBOAUT K PaHHEMY
(GOpMHUpPOBAaHUIO U YCKOPEHHOMY MPOTPECCHPOBAHUIO  aTE€pPOCKIEpo3a H
COMPSDKEHHBIX €  HHUM CEpJICYHO-COCYIUCThIX  3aboneBaHuil. 3aboneBaHue
XapaKTepus3yeTcss H30BITOYHON TPOAYKIIMEH WM HapyUIeHUEM YTHIA3AIUU
XOJIECTEpHHA.

Bri6epute BepHbIe yTBEPKIACHHSI, XapaKTEPHU3YIOILIUE CTPYKTYPY U CBOWCTBA
XOJIECTEPHUHA

HO

OTHOCHTCS K OMBUISIEMBIM JTUIIUIAM
ConepKUT NEpPBUYHBIN CIUPTOBOX TUIAPOKCHUIT
He conepxut conpspkeHHbIX (PparMeHTOB
Conepxut 9 aCHMMETPUYECKUX aTOMOB yIIIEpoaa
AJKUIUPYETCSA U ALIMIIMPYETCS 10 CIIUPTOBOMY THIAPOKCUITY
Berynaet B peakuuio coneo0pa3zoBaHusi ¢ THIPOKCUIOM HaTpuUs
7. TunpokcuiabHas rpymnmna nposiBIsSET IEKTPOHOAKIENTOPHbIE CBOMCTBA
Omeemwi:3, 4, 5, 7

ogkwnE

5 Tensl comepxar nHdopmaiuio o Oenkax. TpéxMepHbie CTPYKTYPhI OCJIKOB
reMorIo0rHa U MUOTJIOOMHA OBLTH YCTAHOBIIEHBI C IIOMOIIIBIO
PEHTIEHOCTPYKTYPHOTO aHa/In3a (pEHTreHorpaMma Oejka Impe/icTaBiIeHa Ha
pHUCYHKe), 32 uTo B 1962 rony Oblia npucBoena HoGeneBckast mpemMusi o XUMUHU.

Ha rpanp kpucramia AgBr nagaer napasuiesbHbI My4OK PEHTTEHOBCKOTO
usnydenus (4 = 71mnm). HaliT TOCTOSIHHYIO PEIIeTKH, €CIU TU(PPaKITMOHHBINA
MaKCUMYM BTOPOTO MOpsika HaOI0qaeTcsl, KOTaa U3yuyeHue najiaeT noja yriom 0 =
25,9° k moBepxHOCTH KprcTauia. OTBET MPEACTABUTh B HAHOMETPAX OKPYIVIUB JI0
JIBYX 3HAKOB IOCJIE 3aIISITOM.

Omeemuwi: 0,16




6 XoJiecTepuH BXOJUT B COCTaB OMOJOTUYECKUX MEMOpaH U BIUsIET Ha (Pa30BbIi
nepexo JUnuaoB B 6ucioe. Kak u3MeHsieTcst HOHHas MPOBOJIMMOCTh MEMOpPAHbI B
Touke (ha30BOro Mepexo/ia JUMUI0B U3 KUJIKO-KPUCTAJUIMUYECKOTO B Telb
cocTosiHue?

a. He U3MEHSETCS

0. Bo3pacraer

B. yObIBaeT

T. TIOCTOSTHHAS

1. CKaYK00Opa3HO

€. SKCTIOHCHITHATBEHO
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Omeemui. 2

3anaHne No8

B npouecce oHTOreHe3a 3Tanel pa3BUTHS OpPraHW3Ma MOBTOPSIOT MYTh
¢unorenesa. OcTaHOBKA MHAWBHIYAJILHOTO PA3BUTHS HA TIPOMEKYTOUYHOM JTare
MOJKET MPUBECTH K MOSIBICHUIO MPU3HAKOB JAJIIEKUX MPEIKOB U (OPMUPOBAHUIO
OHTO(UIIOTCHETUYECKUX MTOPOKOB.

1.KakoBbI OCHOBHBIE 3BOIIOLUOHHBIE 3TaIbl (POPMUPOBAHUS HEPBHOU CHCTEMBI
y IO3BOHOYHBIX, ¥ KAKUE KIIFOUEBbIE N3MEHEHUS IIPOU30LUIN B €€ CTPYKTYpe U
(GYHKIMSIX Ha pa3HbIX CTyIEHsX pa3BuTHs? Kak mpoucxoaut 3akiiaaka HEpBHOM
TpyOKHu y uenoBeka? BriOepute BepHbIE CyXKIACHUS.

1. HepsHuas TpyOka hopmMupyeTcst TOIBKO Y MIIEKOITUTAIOIINX U HE BCTPEUALTCS
y APYTUX MO3BOHOYHBIX




2.  PasButne nepudepuyeckoil HEpBHOW CHCTEMBI MPEAIIECTBYET 00Pa30BaHUIO
[EHTPAJIbHOW HEPBHOM CUCTEMBI Y BCEX MTO3BOHOYHBIX

3. Ilo3BOHOYHBIE UMEIOT OJUHAKOBYIO CTPYKTYpPY MO3Ta, UTO CBUAETEIbCTBYET

0 €ro OJHOBPEMEHHOM HBOJIIOIIMOHHOM PA3BUTUH Y Pa3HBIX TPYII

V pbIO pazBUBaeTCs MATH OTAEIOB FOJIOBHOTO MO3Ta

HepBHas TpyOKka y TO3BOHOYHBIX ()OPMHUPYETCS U3 SKTOJCPMBbI B paHHUIA

AMOPUOHATEHBIA TIEPHO.T

6.  3axmagka HEpBHOW TPyOKH y UeJIOBEKa HAUMHAETCS HA CTAUU TaCTPYISALUU

U 3aBEPILAETCs K KOHILY IIEPBOTO Mecsiiia 0epeMeHHOCTH

HepBHas TpyOka 0Opa3yeTcsi B pe3yapTare HHBarMHALUHA SHTOEPMbI

Hepsnast TpyOKka mOTHOCTHIO POPMHUPYETCS TOIBKO MOCIIE POXKICHUS

Q. Y MIIEKOIUTAIOMUX MO3T (OPMUPYETCS B pe3ysIbTaTe yBeIHMUeHus o0bema
HEPBHOMN TPYOKH, JUIUTEIbHON JU(PHEPEHINPOBKY U CIIELUATN3ALUN KIETOK

10. Ha panHux cragusx pa3BUTHUS Yy TO3BOHOYHBIX HAOIIOAAETCS HATUUNE
Onactonopa, KOTOPbIH 3aTeM MIPEBPALLACTCS B HEPBHYIO TPYOKY

o b

o N

Omeem: 4569

2.BI>I6epI/ITe OHTO(i)I/IJIOFCHeTI/I‘-IGCKI/IG IIOPOKHU pa3BUTHUA HepBHOﬁ CHCTCMBbI

AnsHuedanus

OTKpBITHINA OOTAIIIIOB MPOTOK
Arupus

Paxucxus

I'apTHEpoBa KucTa
OTKpBITBIN COHHBIN TPOTOK
JlexkcTpokapaus

AopTanbHOE KOJIBIIO

. Kpunropxuszm

10. IMaxurupus

©CoNoRWWNE

Omeem: 13410

3 ®omnuesas kucinora (ButaMuH B9) saBnsercs uieHOM cemeiicTBa BUTAMUHOB
rpymnsl B ¥ BakHBIM KOaKTOpoM 1Jisi (DEpMEHTOB, YYaCTBYIOIIUX B CHHTE3E
JIHK u PHK. Ona neo0xonuma opranu3my Jjisi HOpMaJdbHOTO CUHTE3a MypPUHOB,
MAPUMUIUHOB U aMUHOKHCIIOT.

Commacno TocynapcrBenHoit ®apmakonee XV wu3gaHus MpU  AHAIU3E
COZIEpKaHUsl POJACTBEHHBIX MpHUMeceil B (apMaleBTUYECKONH CyOCTaHINU
«DonmeBass KHUCIOTa» HEOOXOMMMO MPUTOTOBUTH (ocharHbii  OydepHBbIit
pactBop ¢ pH 6,4. PaccunTaiite, uemy paBHo cootHomenue [HPO,” |/[H,PO, | B
tTakoMm OydepHom pactBope, eciu pKa (H,PO4 ) =7,21.

OTBET OKPYIJIUTE 10 COTHIX.

Omeemowt: 0,15 unu 0,16




CoracHO KJIMHMYECKMM pPEKOMEHAanusM, JIMTOKCHMH TIOKa3aH JeTsIM ¢
BPOXKJICHHBIMHM TIOPOTaMHU CEpJilla U JICTOYHOW THIEPTEH3UEH Mpu cepAcuHOn
HEJIOCTaTOYHOCTH M TEIUATPUYCCKON THUIIEPTEH3UBHON COCYIHUCTON OO0JIE3HBIO
JETKUX TPU HAIMYMH Y HUX CEPACYHON HEIOCTAaTOYHOCTH M MPEICEPIHBIX
TaxpapuT™Mui. OJHAKO THUIOKCHS, aIu03 U TUMOKAJIUEMHS YCUJIUBAIOT
TOKCUYECKOE  JICMCTBHE  MIHMKO3UAOB, TO3TOMY €ro MPUMEHSIOT ¢
OCTOPOKHOCTBIO WJIM HE HA3HAYaIOT BOBCE.

B ogHOKamepHO# Momenu MoaenupoBaHus (HapMaKOKHHETHUYECKUX MapaMeTPOB
JIEKAPCTBEHHBIX TMPENApaTOB CUMUTAIOT, YTO CKOPOCTh AIMMHUHALUKA MPSIMO
MPOMOPLHMOHANIbHA KOHIEHTPAlMKM JIEKapCTBa B IUIa3Me (KUHETHKA IMEPBOTO
MOPSIAKA).

PaccuuraiiTe BpeMsi B yac, 3a KOTOpO€ IJIa3MEHHAas KOHILEHTPAILUsS JUTOKCUHA
CHIDKAETCS BJIBOE, KOHCTAHTa Mpollecca BbIBeACHUs cocTaBisieT 1,7329 -10% gyac
! Orser OKPYIJIUTE JI0 LEJIbIX.

Omeemui: 40

5 B npouecce ¢uinorene3a Bo30yxaeHUE Ha IPyTUe KIETKH MepeaaBaioch
MEXaHUYECKHU: BO30YIUMbIE KJIETKH COKPAIAINCh U TSIHYIU 32 COOOW COCETHUE.
B nanbHelieM Bo30yaIuMbIe KJIETKH TPaHCHOPMUPOBAIIMCH B HEPBHBIE, KOTOPHIE
OTBEYAIOT 32 MPUEM U MEpeaady CUTHaIA OT pasapaxurernsa. Heiipon nmpuaumaer
nH(opMainio, TpeoOpPa3oBBIBAET €€ B AICKTPUUECKUE CUTHAJIBI U TIEpeaacT
JIPYTUM KJIETKaM, TAKUM 00pa3oM pacipoCTpaHseTCs BO30YKICHUE.
Onpenenute paBHOBECHBIN MEMOpaHHBIN MOTEHIMAN, CO3/aBaeMblii Ha
GUCIONHOM THIHAHOM MeMOpaHe HOHAMH Kaius npu Temmeparype 20° C, eciu
KOHIICHTPAIIMSI KaJIHsl C OTHOW CTOPOHBI MEMOpaHbl paBHA 10°M, ac ApYyrou —
10° M. (R=8,31Ixx/monb-K, F=96500 K/mois). OTBeT npencTaButh B MB,
OKPYIJIMB J0 LIEJIbIX.

Omeemuwt: -116 mB

6 PacnpocTpanenue moTeHIMaNa AEUCTBUS MO 0€3MSIKOTHOMY BOJIOKHY
OCYIIECTBIISETCS:

1. 3a cyeT JIoKaNbHBIX TOKOB, BOHUKAIOIINX MEXy COCEIHUMHU Y4aCTKaMHU, U C
3aTyXaHHEM.

2. CanpTOTOpPHO, OT OJTHOTO NepexBaTa PaHBbE K IpyromMy.

3. be3 3aTyxaHus U ¢ pOCTOM BEJIMYMHBI MOTEHIIMANA IEUCTBUSI.

4. CanbTOTOPHO M C POCTOM BEJIMYMHBI TOTEHIIMAA JCUCTBUS.

5. C poCTOM BEJIMYMHBI MOTEHIIMAIA IEUCTBUSL.

Omeemot: 1

3aaaHune Ne9

KpoBeHocHas cucreMa mo3BOHOYHBIX MOCTPOEHA MO TOMY K€ MPUHIIUITY, YTO U
KPOBEHOCHAsl CUCTEMA HU3IIUX XOPAOBBIX. ITO ABIAETCS 10Ka3aTeIbCTBOM
€IMHOTO MTPOUCXOKJICHHSI BCETO TUMA XOPAOBBIX.



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

DBOMIOLMSA KPOBEHOCHON CUCTEMBI Y XOPJOBBIX IIlJIa B HAITPABJICHUHU:

nosiBeHuss u nudPepeHnpoBku cepamna; 1uPGepeHIMpOBKH KPYITHBIX COCYIOB;
Pa3BUTHHM BTOPOTO Kpyra KpOBOOOpAIIEHUSI U MOJHOTO pa3/ielieHus apTepuaibHON
Y BEHO3HOU KPOBHU.

1. Ha panHux sTanax saMOpuoreHe3a y BCeX MO3BOHOUYHBIX )KHBOTHBIX
3aKJIa/IBIBACTCS MIECTh Map apTepUaIbHBIX )KaOEPHBIX AYT, KOTOPHIC B
nanpHeeM mpeodpasyrores u 1uddepeHIupPyOTCs ¥ 3apOobIieli aHAMHUU U
aMHUOH. BriOepuTe npaBMIIbHBIC YTBEPIKIACHHUS, KaCaeMble KPOBEHOCHOM
CHUCTEMBI MTO3BOHOYHBIX.

1.

w

9.

VY pbI0 mepBhIe YETHIPE Maphl apTEPUATBHBIX AYT PEAYIUPYIOTCS, & OCTATbHBIC
JBE TIapbl (GOPMUPYIOT COCYIIBI ABYX KPYTOB KpOBOOOpaIIeHUs

.Y pbIO nepBbIe JBE Maphl apTepUATBLHBIX IYT PEIYIUPYIOTCS, & YEThIPE Mapbl

(YHKIMOHUPYIOT KaK IPUHOCALINE U BHIHOCSILNE Ka0epHbIE apTepuUu.

VY pui6 dynkimonupytot 150 map »kaGepHbIX apTepHit

VY pentunuu: 35 napa xabepHbIX AyT (OPMUPYIOT COHHBIE apTepuu, 4 mapa —
IPaByIO AYTY aopThl (JieBasi- peayuupyercs), 5 mapa — pexyuupyercs, 6 nmapa —
JIETOYHBIE apTEPUU

VY muexkonurammux: 3s napa xadepHbIX IyT GOpMUPYET COHHbIE apTepuu, 4
napa — JIEByI0 JIyTy aopThl (ITpaBasi - peAyuupyercs), 5 napa — peayuupyercs,
6 mapa GopMHUPYET JIETOUHBIC apTEPUN

VY denoBeka COHHBIN U OOTAITIOB MPOTOKHU PEAYIUPYIOTCS MM OCTAIOTCS KaK
aHOMAJIMH Pa3BUTHUS

Y Bcex MO03BOHOYHBIX KPOBEHOCHASI CUCTEMA UMEET ME30/IepPMaIbHOE
IPOUCXOXICHNUE U BKIIIOYAET B €05l Cep/ilie U 3aMKHYTYIO CUCTEMY COCYZIOB

. Y BBICIIMX O3BOHOYHBIX Ha6J'IIOI[aeTC$I ITOJIHOC Pa3aCJICHUC BCHO3HOI'0 U

apTepUaTIbHOTO KPOBOTOKOB, UTO 3HAYMTEIHHO MOBBIIIAET YPOBEHb OOMEHHBIX
IIPOLIECCOB U SBIISIETCSA OMHOU U3 IIPEANIOCHUIOK BOSHUKHOBEHHUS
TEIUIOKPOBHOCTH.

VY muianeHTapHbIX KUBOTHBIX B SMOPHOHAILHOM MEpHOAe (PYHKIIMOHUPYET KaK
MaJiblid, TaK 1 OOJIBILION KPYTH KPOBOOOPAIEHUS.

10.V nruw: 3s mapa xaGepHbIX AyT (hOPMUPYET COHHBIC apTepHH, 4 mapa —

MpaByO AyTy aopThl (JieBasi- peAyLUpyeTcs), S mapa — peayuupyercs, 6 mapa
dbopMupyer JerouHbie apTepun
Omeem. 2, 5, 6, 7,8, 10

2. PaccmotpuTe n300pakeHusi MOpOKa Pa3BUTHs COCYIAUCTON CUCTEMbI U BhIOEPUTE
IIPaBUJIbHBIE YTBEPKICHHUSI:




Ha pucynke:
1. mopok pa3BUTHS - TPAHCIIO3ULIUS COCYIOB
2. pe3ynbTaT OTXOXKICHHUS a0PTHI OT MPABOTO YKETYI0UKa, a JISTOYHOTO CTBOJA - OT

JIEBOTO KEITyI0YKa
3. mepcucTUpoBaHue (COXpaHEHHE) O0eMX AYT aopThl 4-if maphl KaOEPHBIX
apTepuu
4. mepcUCTUPOBAHUE apTEPUAIBHOTO, WM 00TAJIOBA, IPOTOKA
HOPOK, MPU KOTOPOM IIPOUCXOAUT COPOC apTepHalIbHON KPOBU U3 OOJIBILIOTO
Kpyra KpOBOOOpAILICHUS B MaJIbIi.
NEPCUCTUPOBAHUE TIEPBUYHOTO IMOPHUOHAIIBHOTO CTBOJIA
NIEPCUCTUPOBAHNE KbIOBEPOBBIX ITPOTOKOB
N300pakeHNEe a0pPTAJIBHOIO KOJIBLIA
NaTOJOTHUs, IPU KOTOPOM Yy JIeTel HaOIIOAAI0TCA 3aTPyAHEHUS IPU [JIOTAHUH
TBEPABIX MPOAYKTOB, OTKA3 OT €/bl, IPUCTYIbI KaIllIs, OJbIILIKA.
Omeem: 3, 8, 9

o
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3. OgHoii U3 BaXXKHBIX (PYHKIIUH CUCTEMBI KPOBOOOpAIIEHUS SBJISIETCS MOIAEPKAHHE
KHMCJIOTHO-OCHOBHOI'O TOMEOCTAa3a.

HopmanbshbiM quanasonom pH kpoBu cuurtaercs 7,35 — 7,45. YaepxxuBaTh
3HayeHue pH B 3TOM y3KOoM Juana3oHe N03BOJISIOT Oy(hepHble CUCTEMBI KPOBH,
CpeIu KOTOPBIX OTHOM M3 KJIIOUEBBIX SIBISETCS THApOoKapOoHaTHas OydepHas
cucrema.

Yemy OyaeT paBHO OTHOIIEHHWE PABHOBECHBIX KOHLEHTPALUN «COMPSKEHHOE
OCHOBAHHUE/KHUCIIOTa» KOMIIOHEHTOB TMApOKapOoHaTHOM OydepHoil cucTemMbl B
masme kposu nipu pH 7,37, ecniu pKa(H,COs) paBHo 6,37.

OTtBer nmaiite B BUJE YUCIA, OKPYIIMTE 0 MEPBOTO 3HAKA MOCIE 3aIATON
Omeem: 10

4 KpoBeHOCHas cUCTeMa BBITIOIHSET JIbIXaTeNIbHYI0 (PYHKIIMIO Onarogaps
NPUCYTCTBUIO B KPOBU reMorioOnHa. Ero 0CHOBHAsI poiib KaK MEPEHOCUUKA
KHCIIOpO/Ia 00yCIIOBIIeHA CTOCOOHOCTHIO K 00paTUMOMY CBSI3BIBAHHIO C MOJIEKYJIaMU
O2. 'eMOrIOOMH OTHOCUTCS K KJIACCY TEMOIPOTEMHOB — CJIOXKHBIX OCJIKOB,
CoIepKalINX MPOCTETUIECKYIO TPYIITY — IF'eM, KOTOPBIi MpeICcTaBIseT co0oit
KOMILIEKC TTOP(QHUPUHOBOTO KOJIBIIA C JKEIEC30M.



https://www.krasotaimedicina.ru/symptom/cough
https://www.krasotaimedicina.ru/symptom/dyspnea
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Crpykrypa rema
Bepnbie yTBepKI€HHS O PUBENCHHON CTPYKTYPE TEME:

JlenTaTHOCTH NOP(GUPUHOBOTO IUKJIA B TeMe paBHA 2

KoopauHalimoHHOE 4KCIIo jKelie3a B reMe paBHoO 4

[TopduprHOBBIN LUK COAEPKUT TOIBKO T,7-COMPSIKEHHbBIE (DparMeHThI
[TopduprHOBBIN LUK SIBIASETCS ApOMaTUYHBIM

CreneHb OKHCIICHUS Keme3a paBHa +4

ATOM 3KeJe3a — KOMILIEKCO00pa3oBaTeib, TOPPUPUHOBBIN ITUKIT — JTUTAH]

ook owhE

Omeem: 2, 4, 6

5 JudpakimoHHBIM cIOCO0 U3MEPEHUSI JIMHEMHOTO pa3Mepa 00beKTa BKIIIOUAET B
cebs mosrydeHue AUGPAKIIMOHHOM KapTHHBI OT OOBEKTa, €€ CKaHUPOBAHHE.
[IpeoGpa3oBanue pacrpeneiaeHusi MHTEHCUBHOCTH B 3JEKTPUYECKUNA CHUTHAIL.
Onenure cpenHui AMAMETP DHPUTPOLUTOB B Ma3Ke KpOBU AU(PPAKIUOHHBIM
CHOCOOOM, €CJIM Ma30K KPOBH Ha CTEKJIE OCBELIAETCS JIAa3epHBIM JyYOM JTMHOMN
BOJIHBI 660 HM. [Tpu 5TOM Ha 3KpaHe, paCHOI0KEHHBIM B 25 CM OT CTEKJIa C Ma3KOM
KpOBHM, BO3HMKaeT KapTWHa (mpeicTaBieHHas Ha (HOTO), Ha KOTOPbIA BUIEH
CBETJIBIN Kpyr paguycoM 2 cM. OTBET MPEACTAaBbTE B MKM, OKPYIJIUTE IO LIEIOTO
yucia.




JludpakironHasi KapThHa Ma3Ka KpPOBH.

Omeem: 10

6 [ nuKonMnuIbl MEMOpPaHbI SPUTPOIIUTOB:

1. OGecrnieunBaroT THOKOCTH MEMOPaHbI

2. O0pa3yroT MOHHBIC KaHAJIbI

3. IlepeHOCAT aHTUTE€HBI HIPUTPOLIUTOB

4. IIpuKpemistoT HUTOCKENET K JIMIUTHOMY CJIO0
5. O6ecneunBaroOT TPAHCIOPT KUCIOPOa

6. BBIMIOHAIOT 3aUTHYIO (PYHKIIUIO

Omesemul: 3

3aaaHune Nel0

VY MIIEKONUTAIOMIMX U YEJIOBEKa B IEPHUO/I€ BHYTPUYTPOOHOTO Pa3BUTHSI aKTUBHO
(YHKIIMOHUPYIOT POBU30PHBIE OPraHbl. T BCIIOMOTaTEIbHBIE OPTaHbI
pa3BUBAIOTCS elle 0 Havyasia GOPMHUPOBAHUS CAMOTO TeJa 3apOJIbIlia U MePeCTaloT
(YHKIMOHUPOBATh NPU pOXkIeHNUHU. [IpoBU30pHbIE OpraHbl MPUHUMAIOT y4acThe B
IpoIeccax pocTa U pa3BUTUs IMOPHUOHA U IIOJA.

1 IIpoananmu3upyiite cxeMmy. Halinnre Ha HeW MPOBU30PHBIE OPTAHBI U HA30BUTE UX
¢byHKIMH, BEIOPAB COOTBETCTBYIOIINE YTBEPKICHUS:




1. Crpykrypa 3 amMHHOTHYECKAst 000JI0YKa, KOTOPAst 3alIUIIAET SMOPUOH OT
BBICBIXaHUSI 1 MEXAHUYECKUX TOBPEKIACHUN

2. Crpykrypa 3 - MOKPBHIT BOPCUHKAMHU, B KOTOPbIE BPACTAIOT KPOBEHOCHBIE
COCYIIbI 3apOJIbIIlIa, BBIMOIHSAET (QYHKIMIO ra3000MeHa

3. Crpykrypa 4 — aMHHOTHYECKas MOJIOCTh, BOJHAS cpea sl Pa3BUTHUS
3apoAbIIa

4. Crpykrypa | - 3apojsiiieBasi 000J04YKa, CIYKUT A1 OOMEHa MEXKIY
3apOJIBIIIEM B OKpYKaromel cpenoil. BopcHKHM 3TOM 000I0YKH BHEAPSIFOTCS B
CTEHKY MATKH, 00pa3ys IIaleHTy

5. Crpykrypa 2 — BopcuHUYaTas 000109Ka, KoTopas K 16-i1 Henene 6epeMeHHOCTH
TpaHCHOPMHUPYETCA B IIIALICHTY

6. Crpykrypa 8 - y4yaCTBYET B JIbIXaHUU, IUTAHWUH, BBIJICICHUN, QUIBTPALIN U
CHUHTE3€ TOPMOHOB

7. CrpykTypa 5 — alJIJaHTOUC CIYKUT MECTOM HaKOIJIEHUS a30TUCTBIX OTXO/I0B
MeTabonu3Ma. Y MIIEKONMTAIOIIKUX BXOAUT B COCTAB IIyTIOBUHBI

8. Crpykrypa 5 —amnanTouc. Beinonsser QyHKIUIO IepeBapyUBaHUs JKeITKa U

YCBauBaHHUs NIPOYKTOB MUILEBAPEHHUSI,

CrpykTypa 6 — )KeITOUHBIM MEUIOK. Y MJIEKOIUTAIOMIUX HE (POpMUpYETCS U3-

32 OTCYTCTBHUS JKEJITKA.
10.CtpykTypa 6 — K€ITOUHBIM MEIIOK. Y MJIEKONMUTAIONINX BBIMTOIHSAET POJIb

KPOBETBOPHOI'O OpraHa.
Omeemwt 1, 3, 4, 6, 7, 10

©

2. B 3aBUCHMMOCTH OT HATMYUS WIH OTCYTCTBHS 3apOABIIICBON 000IOYKU B
AMOPHUOHAJILHOM Pa3BUTHH, IO3BOHOYHBIE JAEJISTCS Ha ABE OOJIbIINE TPYIIbI —
aHaMHMU ¥ aMHUOTBL. YeM OTIIMYaroTCs 3TH KUBOTHBIE, KTO K HUM OTHOCATCS U
YTO JJIsl HUX XapakTepHo? BeiOepuTe NpaBUIbHbBIE YTBEPKIACHHUSI

=

K aHaMHUSIM OTHOCSITCS: KPYIVIOPOTHIE, PHIOBI M 36MHOBOHBIE.

2. B ommuue oT aMHHMOT, y aHAMHHUH B TPOIECCE YMOPUOHATLHOTO PA3BUTHUS HET
3apOABILIEBOIO OPraHa — aJuIaHTOMCA.

3. AMHHOTHI CBSI3aHBI B CBOEM CYIIIECTBOBAHUHU C BOIHOM CPEIOi, B KOTOPOI OHU

MPOBOAAT JINOO BCIO KU3Hb, TUOO SULIEBbIEC U JIMUNHOUYHBIE CTAAUH

K anaMHHSIM OTHOCSTCS BCE BOJAHBIE MIIEKOITUTAIOIIINE

OMOpHOHaNBbHOE Pa3BUTHE AMHHUOT MTPOTEKAET B sIiflaX, OTKJIaIbIBAEMbIX Ha

CyllIe, NI Pa3BUBAIOTCS B OPraHU3ME MaTepu

6. Y B3pOCIbIX aHAMHUI U 3apObIIIe aMHUOT (yHKIIMOHUPYIOT

Me30He(DPUUECKUE TTOUKH.

Y aHamMHUU 3aypOIICUIHBIA THII MO3Ta

Y anamHu# Het cepaua. PyHKIMIO CepALa BBITOIHIET CIMHHON COCY

9. V¥ caMiioB aHaMHHUH PEAYIUPYIOTCS Me30HE(DpUUIECKIE MTOYKH, BOJIb(OBHI U

MIOJIJIEPOBBI KAHAJIBI

o b

oo N

Omeemuwi: 1, 2, 5, 6

3.Ha pannux 3tanax sMOpHOHAIBHOTO PA3BUTHUS JKEATOYHBI MEIIOK BBITIOJIHSET POJIb
NEPBUYHON MMEYEHU U MPOIYLUPYET )KU3HEHHO-BAXKHBIE OEJIKU — TpaHCheppHH,




MuKporoOynuH, o-peronporeun. Tpanceppun miazmel kpoBu (hTF) —
[JIMKOTIPOTEHH, KOTOPBIN MPOYHO, HO 0OpaTUMO CBs3bIBaeT HOHBKI xkene3a (11I) u
JOCTABIISIET UX B KJIETKU NOCPEACTBOM 3HIOLUTO3A.

Bri6epute BepHbIe yTBEpKACHHUS sl TpaHChEpprHa:

HOH KCJIC34a CBsA3aH C OCTAaTKOM I'MCTHANHA
HOH 7KCJIC3a CBA3aH C ABYM:A OCTAaTKaMH THUPO3HNHA
Kap6OHaT-aHI/IOH ABJIICTCA 6I/II[€HT3THLIM JIMTaHA0OM

W e

KOOPJAMHAIIMOHHOE YHCIIO JKeJie3a PaBHO TPEM
5. WMeeT reMOBYIO CTPYKTYPY
Omeemut: 1,2,3

4. AmMHUOTHYECKas KHUIKOCTb — BaKHBIN HNCTOYHUK, IO aHAJIM3y KOTOPOTO MOKHO
CYAUTb O COCTOAHHHU IIJIO0HA, BBIABIIITH BPOXKIACHHBLIC U I'CHCTHYCCKHUC 3a00/IcBaHus.
KomuectBo JCOUTHUHA )51 C(l)I/IHl"OMI/IeJ'H/IHa B aMHHUOTHYECKOMU KHUIKOCTH
CBUACTCIILCTBYCT O CTCIICHHU 3PCIIOCTH JICTKUX I1J1014a.

Bri6epute BepHbIe YTBEPKACHHUS 7151 COUHTOMUETTHA:




1) siBnsieTCs MOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM
2) oTHOCUTCS K mutepodochonummIam

3) chUHO3MH SABISIETCS aMUHOCITUPTOM

4) conep>KUT Ba OCTATKa BBICIIUX KUPHBIX KUCIOT
5) COmEepKUT OCTATOK XOJIMHA

6) COIEP)KUT aMUJIHYIO CBSA3b

7) CONEPKUT OCTATOK OJICMHOBOM KUCIIOTHI

Omeem: 1, 3, 5, 6

5 TIpoBu3opHBIE OpraHbl 3apo/iblilia 00ECIEYNBAIOT 3AIUTY, TUTAHUE, OOMEH
BEILIECTB, Y/IaJICHUE KOHEYHBIX MPOAYKTOB KU3HEACATEILHOCTH 3apO/IbIIia I
IJI0/1a, @ TAKXKE BBITIOJIHSIOT PSJl APYTruX (GyHKIUMHU O €ro ku3HeoodecneyeHuto. Bee
ATH MPOIECCHI OCYIIECTBIISIOTCS MyTEM TPAHCIIOPTA Yepe3 MEMOpPaHY KIETKH.

KoHIiieHTpalus MOYEBUHBI B KJIETKE 107" MOJIB/J1, BHE KJIICTKHU 107 MOJIB/J1, TOJIIIMHA
MeMmOpaHnbl 8 HM. HaliTu moTok ModeBUHBI Yepe3 MemOpany. Koadduruent quddy3uun
utst moueBnHbl 2-10® em?/c. OtBer MIPEACTAaBUTh B MOJIB/C* CM?, OKPYIJIUTH JI0 JIBYX
3HAKOB MOCJIE 3aMsATOM.

Omeem: 0,25-10'13

6 Ilpu pocTe )KMBOW KJIIETKH YBEIMYUBACTCS 0OIIIAst IIOMIA b IITOTUIa3MaTHICCKOM
MeMOpaHBbI.

[Tpu mpoYmX paBHBIX YCIOBHUIX U3MEHSIOTCS JIM IMTOTOK M TUNIOTHOCTH IMMOTOKA BEIIECTB
B KJIETKY U U3 Hee?

1. [ToTok yBenuuuBaeTcs, a MIOTHOCTh MOTOKA HE U3MEHSETCS.
2. IToTok HE U3MEHSIETCA, a IIIOTHOCTh MOTOKA BO3PACTaET.

3. He u3meHsoTcs.

4. TToTOK HE U3MEHSETCSI, a IIOTHOCTh MOTOKA YMEHBIIIAETCS.
5. IloTok yMeHbIIaeTCs, @ IIOTHOCTh OTOKA BO3PACTAET.
Omeem: 1

3anaHue Noll

BuocunTe3 0esika — 3TO CJIOKHBIM MHOTOCTAAMHBINA MPOLIECC CUHTE3a
MOJIUNENTHIHON LeNU U3 AMUHOKHUCJIOTHBIX 0CTATKOB, BKJIIOYAKIIMNA Tarlbl
Tpanckpunuuu — cuate3 PHK u Tpancnsmuio — coopky Oenka. 3HaHHE MEXaHU3MOB
OuocHuHTe3a 0eJIKa B MeIMIIHHE HMeeT BAKHOe 3HAUECHHUE JIJIs1 JICUCHUS
nH(DEKITMOHHBIX 3a00sieBaHmil. cnob30BaHe HHTHOMTOPOB MATPUYHBIX




CHHTE30B (HampuMep, aHTHOMOTHKOB), MOXXET HApYyIIIaTh Pa3IMYHBIC STAITbI
npoiiecca OMoCuHTe3a BO30yauTesei 0ojie3Hel, MPUBOJIA K UX THOCIH.

1.PaccmoTpuTe NpeIosKeHHYIO CXeMy OMOCHUHTE3a MIPOKAPUOT U DYKApHOT.
BriGepuTe npaBuiibHbIE YTBEPKICHUS.

Xpomocoma P .
/ Xposocoma <65
v ) ’ ; A5

W
1\ WMIHTPOH [1  Tpauckpunuua
\ T-PHK KL//\_,&
A\ Nepexoc
TpaHcnAuMA /\ w-PHK Q—_//'Q
ApepHan L
nopa 1
AaepHan Tpaxscnauma
KnerouHan Benok membpana
menbpaHa MnasmaTnieckas
Knerounana membpana
S CTeHKa e \/ Benok a
= ,/’.
—’// \ ‘;7//
‘\ngf»g —— __-_{:'/” =
MpoxapuoTH! SykapnoTh!
Puc. 1 buocunTe3 y npokapuot Puc.2 buocuHTe3 y 3yKapuoT

1. Tpanckpunuus v TpaHCIALUUS TPOUCXOAUT B LUTOIIA3ME Y TPOKAPHOT,

IPAKTUYECKU HE Pa300IIECHbI 10 BPEMEHU

TpaHCKpUIILKS NPOUCXOAUT B AIPE, TPAHCILUSA B [IUTOILIA3ME Y DYKAPHOT.

3. MPHK mepen Tpancnsiueit moaBepraeTcs MpoIeCCUHTY, BKIIOUAs

KOMMPOBAHUE, TMOJUANCHUIMPOBAHNE U CIUTAUCHHT Y TPOKAPUOT U 3YKAPUOT.

B tpanckpununu npuaumaet yuactue | Bug PHK-nonmumepassr y npokapuor

B tpanckpununu npuaumaet yuactue 3 Buga PHK-monumepassl y sykapuor

B TpaHCKpuNIMM y TPOKAPUOT YYACTBYIOT PETYISTOPHBIE AIIEMEHTHI

(3HXaHCEpHI, CallJIeHCEPHI)

B TpaHCKpunuuu y 3yKapuoT y4acTBYIOT TPAHCKPUIIIIMOHHBIE (PaKTOPbI

8. TpaHcnsaus B MpOKapUOTUYECKOM KIIETKE OCYIIECTBISIEMbII Ha
MoHouuctpoHaHor MPHK,

9. Tpancnsaus B 3yKapuOTHUECKON KIIETKE, OCYIIECTBIISIEMbIN Ha
nonuuuctponHon MPHK

10.0OnHoi1 13 0COOEHHOCTEN TPAHCISILMU Y 9YKapUOT - BKIIIOYEHHE B MENTHAHYIO
LIETIb B KAYECTBE IIEPBOY AMUHOKHCIIOTBI METHOHUHA , C KOTOPOTO HAYMHAKOTCS
CUHTE3UPOBAHHBIE NIENTUIBI.

N

o 0k

~

Omeem:l, 2, 4,5, 7,10

2.YCTaHOBUTH MOCIIE0BATEIBHOCTD MPOIECCOB, 00ECIIEUNBAIOIIUX OMOCUHTE3 OelKa,
W 3aIACaTh COOTBETCTBYIONIYIO MOCIEI0BATEIIBHOCTD MU (PHI




1) coenunennie PHK-nonumepassl ¢ mpoMOTOpOM TeHa

2) crutaiicuar ”PHK

3) cunte3 PHK no npuHnumy KoMIjieMeHTapHOCTH

4) npucoenunenue naunuaropHot TPHK ¢ metnonnnom

5) pacniazi puOOCOMBI Ha CYObEUHHULIBI

6) coequnenne nPHK ¢ manoii cyobeaunmiieit pudéocombl

7) DOCTH>KEHUE TPUILIETA TEPMUHALUN

8) oOpa3oBaHME MENTUIHON CBA3M MEXKIY METHOHUHOM U BTOPOW aMUHOKHUCIIOTON
9) pocT nmonUNEeNnTUIHON LEnu

10) pa3pbiB Bogopoassix cesazeit B JITHK

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

3 Opnoit n3 BakHEUIUX (QYyHKIUN OCJIKOB SBISETCSA Y4acTHE B KUCIOTHO-OCHOBHOM
romeocraze. B opranusme 4enoBeka reMorioOMHOBas OyQepHas cucTteMa SBISETCS
OJTHOM W3 HamOoJiee BAXKHBIX, oOecreuuBas HE MEHee TpeTh OypepHOW EeMKOCTH
KpPOBHU.

[Ipu pusnonornueckux pH kpoBU reMoriioOuH peaausyeT cBo OyhepHyo QyHKIIUIO
B OCHOBHOM 3a CYE€T aMHHOKHCIIOTHBIX OCTaTKOB TUCTHIMHA, IT0 CICTYIOIICH cXeme:

H 0 9
H
N BN
+H+—‘
—_——
~ N = “N—H
HN—7/ HN—/
pKa 6.0

Bri06epute BepHbIE YTBEPKACHHUS:

=

npu J00aBICHUH KUCIIOThl pABHOBECUE CMEILIAETCs BIEBO

2. BTOpUYHAS U TPETHUYHASI CTPYKTYpa TeMOII00MHA BIUSIOT HAa OyQepHYIO
€MKOCTh TeMOTJI00MHOBO Oy(hepHOI CUCTEMBI

3. npu ¢usmnonornyeckoit Hopme pH OydepHas eMKOCTh TeMOTTIOOMHOBOTO
oydepa o kucioTe 60bIIe, YeM OypepHas eMKOCTh IO OCHOBaHHUIO

4. OydepHas eMKOCTb reMONIOOMHOBOM Oy(epHOI CUCTEMBI 3aBUCHUT OT
KOHIICHTPALIMA TeMOIIO0NHA

5. uM3MeHeHHue KOHIIEHTpAlUU Oellka He BIMSCT Ha BEIMYMHY OHKOTHYECKOTO
JaBJICHUS

6. OCTaTOK TMCTHUIMHA CONEPIKUT UMHUIA30bHBIN ITHKI

Omeem:2, 3, 4, 6

4. Metoapl pa3zneneHusi O€JIKOB OCHOBAHBI TMOO Ha Pa3HHUIIC B MOJICKYJISIPHBIX Maccax
(renb-punbTpanus, yIbTpaleHTpudyrupoBaHue), JTUOO Ha Pa3IUIHOM 3apsje
MaKpoMoJiekyn (3rekTpodopes), b0 Ha Pa3TnIHON paCTBOPUMOCTH (BBICATIHBAHUE).
Dnekrpodopes3 — METO pa3feiaeHUsI CMECH OSIKOB, OCHOBAHHBIN Ha MEPEMEIICHUN UX
MaKpOMOJIEKYJ B CTAIIMOHAPHOM JJICKTPHUUYECKOM TOJIE.




Br10epuTe BepHbIC YTBEPKACHHS, HCIIOIB3Ys 3HAYCHUS U303JICKTPUICCKUX TOUCK
OEJIKOB:

HanmenoBanue Oenka N3osnexkrpuyeckas Touka (pl)
AnbOyMUH CBIBOPOTKU KPOBHU 4,6
B — I'mobynuH KpoBU 5,2
y — I'noOynuH KpoBH 6,4

1. bnaropaps Hanmu4uIo 3apsAaa B COCTOSHUH, OTIANYAIOLIEMCS OT

U303JIEKTPUYECKOTO, OEJIKH MOJIBUKHBI B AJIEKTPUYECKOM T10JIE

B snekrpuueckom none GeNKU IBUKYTCA ¢ OAUHAKOBOM CKOPOCTBIO

AnbOyMUH CBIBOPOTKH KPOBU HAXOAUTCS B KATHOHHOM (popMe 1pu pH 5,2

Y-mo6ynuH Haxonutes B hopMe HBUTTEP-UOHA NTPH pH 7,4

AnbOyMUH CBIBOPOTKH KPOBH B 3JIEKTPUUECKOM I10JIE TIEpEMEIAeTCs K KaToLy

IpH pH 5,2

B-rmmoOynuH B 3€KTPUYECKOM I10JI€ OCTAETCSI CTATUYHBIM NPU PH 5,2

7. benku o4MIIAIOT OT IPUMECEN HU3KOMOJIEKYSPHBIX BEIIECTB METOIOM
Janm3a

abhwm

o

Omeem:1,6,7

5  HWccnemoBaTh CTPYKTypy O€JIKOB MOXXHO C TMOMOINBIO PEHTTEHOCTPYKTYPHOTO
aHanmuza. Jlns »sToro HeoOXoguMO BbIpacTUTh U3 Oeika Kpuctamwi. [lpu
KpUCTaUTH3aluu Oenka (OpMHUpYeTCsl YNOPSAOYEHHBIM MAacCHUB U3  OTAEJIBbHBIX
OenkoBBIX MoJeKya. DopMHUpOBaHUE KPHUCTALIOB Oelka — CIOXKHBIA Mpolecc, Ha
KOTOpBI BIIMSET MHOXECTBO (QakTtopoB, B ToM uucie pH, Ttemmneparypa,
KOHIICHTpAllUsI MOHOB B PACTBOpPE JIsi KPUCTAJUIM3allUM M Jaxke rpaButainus. Ha
PUCYHKE TOKa3aHbl OCJIKOBBIE KPUCTAJIbI, BBIPAIIEHHBIE B KOCMOCE, B YCIOBHUSX
HEBECOMOCTH.

Ha rpanp kpucranna KAMEHHOW COJM MaJacT MapaJuICIbHbINA IMy4OK PEHTTEHOBCKOIO
usnydenus (A = 147 nm). OnpenenuTs paccTossiHue d MEXy aTOMHBIMH TIJIOCKOCTAMHU
KpUCTaJuia, eclid JUGPaKkIUOHHBI MaKCUMYM BTOPOTO MOpPSAJIKa HAOMIOAAETCs, KOrna
U3JTydeHre majgaet nox yrmoM 6 = 31° x moBepxHocTH KprcTauia. OTBET MPeICTaBUTh
B HM, OKPYITIUTB JI0 JIBYX 3HAKOB IIOCJIE 3aISTOM.

Omeemuwi: 0,28 nm

6. Kakune xapakTepuCTUKU KPUCTANIMUYECKOTO BEMIECTBA MOXKHO MOJIYYUTh C
NOMOIIEI0 ypaBHeHUs bparra-Bynnha?




BapuanTsl oTBeTOB

1. onpesenseT HarpaBJIeHUE MAKCUMYMOB TU(PpaKIIMK yIPYTo pacCesHHOTO Ha
KPUCTAJIE PEHTTEHOBCKOTO U3JIYUYCHUS

2. MEKIIOCKOCTHbIE PACCTOSIHUSI B KPUCTAJLIe

3. INIUHY BOJIHBI

4. yroj CKOJIbKCHHS

5. ONTUYECKYIO TJIOTHOCTh PacTBOpa

6. KOHIIEHTPAIIMIO PacTBOpa

Omeemui: 1,2

3aaaHne Nol?2

OHTOTEHEe3 - WHAWBUIYAJIBHOEC DPAa3BUTHE OPTraHU3Ma, B OCHOBE KOTOPOTO JICKHT
peaym3aiusi HacleICTBEHHON WH(POPMAIIMU Ha BCEX CTaaUAX ero (GopMupoBaHHS —
OT 3UTOTHI 10 cMepTH. M3ydyeHne 3aKOHOMEPHOCTEH SMOPHUOHAIBHOTO Pa3BUTHS Ha
NpUMepe 3apOABIIICH TIO03BOHOYHBIX IOMOTAET IOHSTHh CIOXKHBIE MEXaHU3MBI
AMOpPHOTEHE3a Y YETIOBEKA.

I.I/ICHOJ'IBBy}[ MMpCaACTaBJICHHBIC MI/IKpO(I)OTOFpa(i)I/IH, OIIPCACINTC OIWH HN3 ITAIlOB
3M6p1/10reHe3a, YKAKUTC CI'0 HAa3BAHUC U naﬁTe COOTBCTCTBYIOIIYIO XaPAKTCPUCTHUKY.

1. HpoGaenue - oOpa3oBaHUE OTHOCIONHOTO MHOTOKJIETOYHOTO 3apOIbIIia —
OMacTyIbI.

2. Tactpynsuus - 0Opa3oBaHUE ABYX-, TPEXCIOWHOTO MHOTOKJIETOUYHOTO
3apOJIbIIIa — TaCTPYITHI.

3. Heiipymnsmus - oOpazoBaHHE MHOTOKJIECTOYHOTO 3apO/IBIII C OCEBBIMH
opraHamw.

4. JlpoGneHue - MeXay JeJICHUSIMH HET POCTa KJIETKH, OO 00beM
3apOJIbIIIa HE YBETMYHBACTCSI.

5. HdpoGnenue - 3aBUCUT OT KOJMYECTBA U PACIIPEICIICHUS JKEITKA B

LHUATOIUIA3ME SIMLIEKIIETKHU.

['ncro- 1 opranorenes - popMupoBaHre HEPBHON TPYOKH, XOPIIbI, KUIIIKH.

7. OOpazoBaHue 3apOJIBIIIEBBIX JIUCTKOB — SKTOACPMBI, SHTOICPMBI U
ME307ICPMBI.

8. Hpobnenne — ronodaacTudeckoe, paBHOMEPHOE TSl H30JICIIUTATLHOM
SANLEKJIETKHU.

9. poGnenne — moJHOE I ME30JICIUTATBLHOM SIMIICKICTKH.

o




10.IpoGiieHne — MepoOIaCTUYECKOE IS TTOJTMIICIIUTATIBHOM SIMIICKIICTKH.
Omeem: 1, 4, 5, 8

2.Mcnonb3ys npeacTaBieHHbie MUKpOdoTorpaduu, yKaxKUTe NMPaBUIbHYIO
MOCJIEIOBATEIbHOCTD MPOIIECCOB U IATe UX XapaKTepUCTUKy. BriOepute Bce BepHbIE
YTBEPKICHUS.

I

1. Pucynok A: [TonHoe (rono6iacTudeckoe) HEPAaBHOMEPHOE ACHHXPOHHOE
npoOiieHne u 00pa3oBaHKE OIACTOIUCTBI.

2. Pucynox A: Hemomroe (MepoOmacTrudeckoe) TUCKOUAANBHOE IPOOJICHHE U
o0Opa3zoBaHHEe TUCKOOTACTYIIBI.

3. Pucynok A: Hemonxoe (MepoGiacTudeckoe) MoBEPXHOCTHOE ApOOICHHE U

o0OpasoBaHue TTEPUOIACTYIIBI.

Pucynok b: OmonorBopeHnue.

Pucynox b: Ocemenenue - ClmMsHNUE MOJOBBIX KIETOK (TaMeT).

Pucynox B: Heiipynsius, hopmupoBanue HepBHOM TpyOKH.

Pucynok B: O0pa3oBaHue 0THOCIONHOTO MHOTOKJIETOYHOTO 3apOAbliia

YEJIOBEKA - TaCTPYJIbL.
8. Pucynok I': Tactpymsiiust myTem s1u00IuHn.
9. Pucynok I': I'acTpynsnus myTeM codeTaHust IEIITMAHAIINA 1 UMMUTPATIHH.
10.Pucynok I': OGpa3zoBaHre MHOTOKJIETOYHOTO JIByXCIOWHOTO 3apPOIbIIIA C

OCEBBIMH OpTaHaMH.
Omeem: 4, 1, 9, 6

No ok

3. B OnacTtouucte MIEKOMUTAIOUIMX €CTh TPU KJIETOUHBIX CJIOS, KOTOPBIE 1al0T HAYaJIo
MOCIICAYIOIUM TKaHSIM. Y SMOpHOHA MBIIK (OPMUPOBAHUE OacTOLETsT HAYMHACTCS
Ha craguu 32 kierok. Bo Bpems 3Toro mporecca Boja MOCTymaeT B 3MOPHOH
Onmaromapsi OCMOTHMYECKOMY TPAJHEHTy. ODTOMY JBHUKEHHMIO BOZIBI CIOCOOCTBYIOT
aKBamopuHbl. [epMeTMYHOCT,  00ECIEeYMBAETCS  IUJIOTHBIMH  COEIMHEHHUSIMH




SMUTEINATBHBIX KJIETOK, BBICTUJIAIOIIUX OIacTOLEb.
BriGepuTe BepHbIE YTBEPKIACHUS O MPOIECCE 0CMOCa:

1. fIBysieTCst aKTUBHBIM TPAHCIIOPTOM

2. ITpotekaet no npunuuny Jle [larense — bpayna

3. OcyiecTBIsIeTCS NPOTUB I'PAaIMEHTa KOHIICHTPALlMA PACTBOPEHHBIX BEILIECTB
4. TlpencraisieT coOOM TPaHCIIOPT Yepe3 MOIYIPOHULIAEMY0 MEMOpaHy

5. SBnsercs mpoLeccoM NEPEHOCAa MOJIEKYI PACTBOPEHHBIX BELIECTB

Omeemui: 2, 4

4  OcCMOJIIPHOCTh AMHUOTHYECKOM KHUJIKOCTH 3aBUCHUT OT MPUTOKA TUIIOTOHUYECKOM
MOYH TUIO/IA M IOJDKHA CHUYKATHCS C YBEIIMUEHUEM CpoKa OEpEeMEHHOCTH.
OnpeneneHne 0CMOJIIPHOCTH MO3BOJISET OLICHUTh IPaBUJIBHOCTD PA3BUTHUSA
MOYEMOJI0BOM CUCTEMBI ILIOAA.

Ha 38-i1 Henene BHyTpUYTPOOHOTO pa3BUTHS aHAINM3 TIOKA3aJl, YTO OCMOJIIPHOCTD
aMHHUOTHYECKOM x)uakoctu coctarisieT 0,28 Ocm/i. TemmnepaTypa Tena nalyueHTKH
37°C. PaccunraiTe 0OCMOTHYECKOE JABJIEHHE aMHUOTHUYECKOU KUIKOCTH.

Otset npuseaute B klla, oOkpymmTe 10 HET0ro Yncia.

CnpaBouHas uHpopmaIiusi: yHuBepcaiabHas razoBasi noctossHHas R = 8,314
Jx/(Monb-K)

Omeem: 722

5 MaremaTtnyeckoe MOJAEIUPOBAaHNE KIIETOYHOIO JEJIEHUs [I03BOJIAET ONUCATh
IIPOLECCHI Pa3HBIX BPEMEHHBIX MacIITa0OB (OT J0JIeH CEKYH]T A0 YaCOB) U BKJIIOUYUTH
B MO/JI€JIb HOBbIE OJIOKH 10 MEpE pPa3BUTHSI UCCIIETOBaHUI B3aUMOAECUCTBUS OCIKOBBIX
KOMIUIEKCOB. [IpocTeimen MOIeNbIO YBEIMYEHUS! KIIETOYHOW MOMYJISIUN SIBJISIETCS
Mozenb Manbtyca. [lonmynsmus 6akTepuii pacTeT CO CKOPOCThIO, MPOMOPIIMOHATIEHOM
ee yucieHHocTu. Onpenenure, yepe3 Kakoe Bpems (B yacax) YUCICHHOCTh
IIOITYJISALIMU JOCTUTHET BEJIUYUHBI 10° ecom 32 NEPBBIN Yac YUCIIo OAKTEPHI BBIPOCIIO
¢ 1 no 1000. OTBET OKPYIIUTE A0 AECATHIX.

Omeem: 2,7

6 JleneHue KJIETKH MOKHO pacCMOTPETh B CBETOBOW MUKPOCKOI BO BpeMs MeTa(asbl
MuTO3a. B 3Ty (pazy XpoMoCOMbI MaKCUMAJIbHO YIJIOTHSIOTCSA, U UMEHHO B 3Ty a3y
UX XOpol1Io BUIHO. PaboTa co cBETOBBIM MUKPOCKOIIOM ITPOBOAMUTCS IS MTOJIyYEHUS
n300pakeHusl oJ yBenuueHueM. YeMmy paBHO YBEJIMUEHHE CBETOBOTO MUKpPOCKOMa?

1. nmpou3sBeneHuUIO yBelInYeHHsI 0OObEKTHBA HA YBEJIIMUEHUE OKYJIsIpa
2. Pa3HOCTU MEXNY YBEIMUYCHHEM OOBEKTHUBA U OKYJISIpa

3. CyMMe yBeIMYEHUN 00bEKTHBA U OKYJIApa

4. yBENMYEHUIO 0ObEKTUBA

5. YBEJIIMUYCHMIO OKYJIsIpa

Omeem: 1




3anaHune Nol3

[TpakTruecku BCs TeHEpUpYEMasi B HAaIlleM OpTraHU3Me SHEPIHs MEPEXOANT B TEILIO,
Y JINIIIb OYC€Hb He3HAYMTEIbHAS €€ 9acTh TpaHchopmupyetcs B paboty. Eciiu Ob
MBI HE IMEJIA BOBMOXXHOCTH 3()PEKTUBHO OTIAaBaTh TEIIO, TEMIIEpATypa HAIIEeTOo
TeJa BeChbMa OBICTPO MOBBINIATACH ObI, Ta)Ke HECMOTPSI HA HATMYUE Y HAC
CIIOCOOHOCTH MTPOM3BOANTH MEXaHUYECKYIO paboTy. CylliecTByeT YeThIpe criocoda
OTJau TEIjIa OPTAaHNU3MOM: TETUIONPOBOIHOCTh, KOHBEKIIHS, TEILIOOTAada
W3ITy9CHUEM W UCTIApEHUE Yepe3 KOXKY U Jerkue. [ [pHHnumbI Bcex 3THX MyTeu
TEIJIO0TAAYH MOTHOCTHIO OMPEEISIIOTCA (PU3NYECKUMH 3aKOHAMH, HO a0COIIOTHBIE
BEJIMYMHBI TEIJIOOTIA4YM B KAKIOM KOHKPETHOM CITy4ae 3aBUCST OT OMOJIOTHYECKUX
IIPOLIECCOB.

1.Kakoe koimM4yecTBO TEIUIOTHI ObUIO NIEPEIaHO CUCTEME, €CJIM BHYTPEHHSIS SHEPTUS
cucteMsbl yBenunumiach Ha 20 [ u cuctema cosepiimia padory 10 JIx?

1. 30 OIx
2. 20 JIx
3. 10 Ix
4. 40 IIx
5. HemocTaTo4HO JaHHBIX IS pacdeTa

Omeemui. 1

2. Kakoe KoJIM4eCcTBO TEIUIOTHI 3a CYTKH TEPSET YEJIOBEK IIyTEM
TEIUIONPOBOIHOCTH YEPE3 KOXKY, €CIIU CUUTATh KOAPPUIIUEHT TEIIONPOBOIHOCTH
koxku paBHbIM 0,25 B1/(M-K)? [ToBepxHocTh Tena 1,8 M’, TOJIIIIMHA KOXKH 2 MM,
Pa3HOCTh TEMIIEpaTyp Ha HAPYKHOU U
BHyTpeHHel noBepxHocTsx 0,1°C. OtBeT npeacraBbre B KJ[K B BH/IE [EJI0T0
4yucoa.

Omeemvi.: 1944

3. JIro6oii mporiecc, MpOTEKAOIIUIA B OpraHu3Me, Hy)X1aetcs B sHepruu. [loatomy
BAXHYIO POJIb UTPAET MPUHIIUIT SHEPTETUUECKOTO conpspkeHust. [IpuHimn
HHEPTEeTUYECKOTO COMPSIHKEHHSI COCTOUT B TOM, UTO IK3EPrOHUYECKAsT PEaKIIHs
COTPSTAETCs C Peaklue TePMOJUHAMUYECKH HEBO3MOXKHOM M 1aeT JIsl Hee
sHepruto. CUHTE3 caxapo3bl COMPSIKEH C peaKIuen THAPOII3a
aneHosuHTpudocdara. Cxema mnporiecca:

IoKo3a + ppykroza — caxaposa + HO; AG® =+ 20,9 x/[x/Monb

ATD + H,O — AII® + H3POy; AG® = - 29,2 xJx/Monb

Br10eprTe BepHbIC YTBEPIKICHHUS:

1. peakums cuHTE3a Caxapo3bl U3 YIIIEBOJOB — HK3EPrOHUYECKAs peaKus

2. peakuus rugponusa AT® — sHaeproHuyecKas peakuus

3. cxema cyMMapHOro mpoiiecca: Toko3a + ¢ppykrozat+ AT® — caxaposza +AJ|D
+ H3PO,

cymmapHas peakius umeet AG°<(

it cymmapHoi peakuu AG® = 8,3 kJ[>x/Monb

CyMMapHasi peakuusi IPOTEKAeT CAMOIIPOU3BOJIBHO

B [IPE/ICTABIIEHHOM IIpouecce narepmenuar - H,O

No obk




Omeemwi:3,4,6,7

4. CaMOnpOU3BOJIBHOCTD IIPOLIECCOB 3aBUCHT OT JIByX COCTAaBIISIOIINX:
SHEPTreTUYECKON U SHTPONMUUHOMN. JIJ11 OTHO3HAYHOU (DOPMYIUPOBKH YCIOBUS
IIPOTEKaHMs CaMOIIPOU3BOJIBHBIX MPOIIECCOB BBEICHA TEPMOAUHAMHUYECKAsT (PyHKIIUS
—sHeprus [m66ca, yunThIBaromas N3MEHEHUE 3TUX JIByX XapaKTePUCTHUK.
CamMonpou3BOIbHOE TEUEHHE JIF00O0TO MPOoIlecca KOHTPOIUPYETCS SHTATBITHIHBIM
SHTPONUIHBIM (haKTOpaMHU.
PeakIysi TeIUIOBO# IeHaTypalii XUMOTpHIicuHoreHa pu pH=2 u 50°C
xapakrepusyercs sHadenmsmu AH’ =+417 xJ[x/monb n AS” =+1,32 xJx/MonbK.
Ucnonb3ys o6beauHeHHOe ypaBHeHue 11o u 2ro Hadan tepmoanHamMuku AG= AH -
TAS, BbIOepUTE BEpHBIEC YTBEPIKICHHUS:

MPOIIECC - HIK30TEPMUUYECKUM

MIPOILIECC COMPOBOXKAACTCS YBEIIMUECHUEM CTEIICHU Oecriopsiika

nporiecce xapakrepusyercs 3HaueHueM AG® = -9,36 kJ[>x/Moib

3HaueHue pH He BiIHsAET Ha MpoIlece JeHaTypalu Oeska

SHTPONUNHBIN (HAKTOP KOHTPOJIUPYET MPOIECC

MIPU YBEJIMYECHUHU TEMIIEPATYPbl SHTAIBIUIUHBIN (PaKTOp KOHTPOIUPYET MPOIECC
MIPU BBICOKHUX TEMIIEpaTypax BEPOATHOCTh IK3EPrOHMYECKOTO Ipoliecca
YMEHbIIIAEeTCS

Omeemui. 2,3,5

NoOkodPE

5. TlopnmepxaHue ONTHUMAJIBHOIO TEIJIOBOTO pEXUMa KPUTUYECKH BaXHO IS
oOecrieueHnsl MpPaBUIbHOW pabOThl BCEX CHCTEM OpraHu3Ma. Bblcokass miaM HHU3Kas
TEeMIEepaTypa MOXKET NMPSMO BIUATh HAa (PYHKIMOHUPOBAHUE KIIETOYHBIX OpraHelll.
Tak, mpu HU3KOM TeMmIeparype aKTUBHOCTb JIM30COMabHBIX (EPMEHTOB MOXKET
CHWKAThCS, YTO 3aMEIUISIET MPOLECC PACLICIUIEHUs] W YTWIM3AlUU KIETOYHBIX
KOMIIOHEHTOB. [lpu  ciumikoM  BBICOKOW — Temmeparype  (epMEHThl  MOTYT
JICHaTypUPOBAThCS, UTO TaK)K€ HETAaTUBHO CKa3bIBaeTCs Ha X pyHKIuu. Paccmorpure
PUCYHKH, ONpENEINUTE JU30COMBI M YKOXHTE HUX XapaKTepHCTUKY. BriOepute Bce
PaBUJIbHBIE OTBETHI.

1. PucyHok A: ocTarouHble Tejbla (TEJIOIU30COMbI) CONEpKAT HElepeBaPEHHbIM
MaTepuall, Hanpumep, JUNoPycIuH.

2. Pucynox b: B oOpa3zoBanue ayToin3ocom (ayTodarocoM) NpUHUMAIOT y4acTHE
meMOpansl I1IC.

3. Pucynok B: B mepBHYHBIX JHM30COMax HaxoaaTcs (EpMEHTbI B HEAKTHBHOM
COCTOSIHUU.

4. Pucynok B: dopmupyrorcs w3 my3bIpbKOB (BE3UKYI), OTICISIONIUXCS OT




anmapara [ onbmxkn.

5. PucyHok B: ¢opmupyrorcs u3 my3bIpbKOB (9HIOCOM), B KOTOpPBIE IOMAJAIOT
BELIECTBA ITPU DHIOLUTO3E.

6. PrucyHOok A: HaXOIUTCS DyXpPOMATUH U TETEPOXPOMATHH.

Pucynok b: comepuT (epMeHTbI, KOTOpblE KaTaJIU3UPYIOT OKHCIUTEIbHbIE

PEaKIUK IbIXaTEIbHOU LIETIH.

8. Pucynok B: BO BTOpPHYHBIX JHU30COMAax HaXOIATCA (PEPMEHTHl B aKTHUBHOM
COCTOSIHUU.

9. PucyHok A: ydacTBYIOT B I[€pEBapUBAHUU MHIMH, 3aXBAYCHHOW MYyTEM
SHAOLUATO3A.

10.Pucynok B: mpoucxonuT aytodarus v aBToNu3.

~

Omeemui: 3,4, 5, 8, 10

6. OpraHu3m 4elloBeKa MOJJEPKUBAET TEILUIOBOE PABHOBECHE, MO3BOJISAS KIETKAM H
opraHesiaMm (pyHKIIMOHHPOBATh B YCJIOBHUSX CTAaOWJIbHOU Temmeparypbl. OpraHesisl,
n300pakeHHbIe Ha MHKpodoTorpaduu, M3BECTHBI KAK «IHEPreTHUYECKUE CTAHIIUK»
KJIETKH, U UX JAESATEIbHOCTh UIPAET KIIOYEBYIO POJIb B MOAAEPKAHUU TEMIIEPATyphI
Tela uepe3 BBIPAOOTKY Teruia. BpiOepute Bce MNpaBWIbHBIE YTBEPXKIACHUS IO
0COOEHHOCTSIM UX MOP(OIOTHIECKOTO CTPOCHHL

(.f:p.:._ :;'1)_' ] \,‘.«..- ,(‘ _',.:;.l?v‘:;‘:_.!,
! < ‘: . ol

1. Bayrpennsas memOpaHa COCTOUT B OCHOBHOM M3 66J’IKOBI>IX KOMILJIEKCOB U
o0pa3yeT MHOTOUMCIICHHBIE CKJIAJIKH - KPUCThI, YBEIMUNBAIOIIUE TUIOIMIA/b €&
MOBEPXHOCTH.

KonmnuecTBo B KJIeTke MOXKET AMHAMUYHO U3MEHSATHCA.

JIBymMemOpaHHasi opraHesia.

KonmdecTBo B KJIeTKax pa3imUyHBbIX OPTaHU3MOB CYIIIECTBEHHO OTIIHYASTCSI.

B crenmann3mupoBaHHBIX KJIETKaX OPTaHOB (MO3T, CEP/ILIe) COAEPIKATCS COTHH U

TBICSTUH.

6. B 3aBUCHMMOCTH OT TOTO, B KAKUX YJacTKaX KJIETKU MPOUCXOIUT MOBBIIICHHOE
noTpebIeHe SHEPTUH, CTIOCOOHBI MTEPEMEIaThCs 10 UTOIIa3Me B 30HBI
HAnUOOJIBIIIETO YPHEPTOMOTPEOICHMUS.

7. Bo BHyTpeHHEl MeMOpaHe BHICOKOE CO/IEpKaHUE TPAHCTIOPTHBIX OEJIKOB,
(epMEHTOB JIbIXaTEeIbHON LIETH.

8. Conepixar xombiieByro mosnekyny JJHK u menkue pudocomsr 70S.

9. IHK »THX opranesul HacjieIyroTCs 110 MaTePUHCKOMN JIMHUY.

10.BHyTpU HaXOIUTCSl MaTPUKC.

Ok whn

Omeemuwi: 1, 3,7, 8, 10




CHCKTp IMOITTOIICHUS KIICTKH IIPEKAC BCCTO OIPEACIIACTCA COCTABOM KIICTOYHOT'O
BCIIICCTBA, TCMHU KOMIIOHCHTaAMH1, N3 KOTOPLIX OHO COCTOMT. CHCKTp HECET
I/IH(I)OpMaIII/IIO 0 COCTOSHHMH BCIICCTBA U €0 KOMIIOHCHTOB, TaK KaK IIPX U3MCHCHUU
COCTOAHUA KIICTKHW U3MECHACTCA €€ COCTaB U, COOTBETCTBCHHO, ONTUYECKUM CIICKTP.

| 2p3
|

nornou(enne, OTHOCMT. eaMHMuUN
e -

AEERELLELL S

450 §00 550 600 650
Onuma sonubl, Hm

1.Ha pucynke npeacTaBieHbI CIICKTPHI TOTIOMICHHS MPOU3BOAHBIX TEeMOTTIO0NHA:
1 — ne3okcuremornoduna (HbH); 2 — kapbokcuremornoouna (HbCO); 3 —
okcuremornoouna (HbO2); 4 — merremoriiobuna (MetHb)
OKCcUTreHUPOBAHHBIN TEeMOITIOOUH UMEET MAKCUMYMBI MOTJIOIIECHHUS B

1. cuneli 061acTH cieKTpa

2. KenTou 00JacTH CIeKTpa

3. 3eyeHor 00JacTH CHeKTpa

4. KpacHOW 00JaCTH CHEKTpa

5. 5) ynprpaduroneToBoi 00JacTH CEKTpa

Omeemuwi: 1,2,3

2. B kroBeTe HaXOAUTCS PaCTBOP KPOBHU, MMeroNMi koHIeHTpauuw C=0,85
MOJIb/1. MONSIpHBIN MOKa3aTesb MOMIOMIEHUs sl 3Toro pactBopa £=0,35
a/(cm*Momnb). OnpenenuTh, BO CKOIBKO pa3 YMEHBIITUTCS HHTEHCUBHOCTh CBETA
IIPU MPOXOXKIACHUH €T0 Yepe3 KIOBETY IJUHBI 1= 8 cM, 3al0JTHEHHYIO 3 TUM
pactBopoM. OTBET OKPYITIUTH JO LEJO0T0 YMCIA.

Omeemui: 240

3. VYoppen JIm barnep, u3ydass NUIMEHTHBIE CHUCTEMBl PACTEHHM M HPOLIECC
(doToCHHTE3a, BIEpPBbIE NPUMEHWI CIEKTPOCKOMHUIO JUIsi OMOXUMHUYECKHX H
OMOJIOTMYECKUX HCCleAoBaHuil. B HacTodiee BpeMsi MHOTHE CHEKTpaJbHbIE
METOJbl, IIMPOKO MCHOJB3YIOTCSA B 00JacTW MeIuuuHbl U (apmauuu. Ha
HOJIOKEHNE MAKCUMYMOB I0JIOC MOIVIOUIEHHSI CYIIECTBEHHOE BIMSIHHE OKa3bIBAIOT
3amecTUTend. Jlaxke HE3HAuMWTEeNbHOE pa3iuuue B CTPYKTYpax MOJIEKYJ
xjopopumia A U B BHOCHUT HM3MEHEHHE B UX CIEKTPAJbHBIE XapaKTEPUCTHUKU.
Bribepute mnpaBuibHBIE OTBETHI OTHOCHTEIBHO CTPYKTYPHBIX OCOOCHHOCTEH B
cTpoeHuu xjopoduiuia A u B U UX CHEKTPaIbHBIX XapaKTEePUCTHK.
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BapuanTtsl oTBETOB
1. B monexkyne xnopoduiia B 3amecTtuTenb, 00BEI€HHbBIN B KPACHBIN KPYT,
MPOSIBIISIET AMEKTPOAKIIEITOPHBIE CBOMCTBA.
JleHTaTHOCTH TOP(PUPUHOBOTO ITUKJIA B MOJIeKyJiax xjopoduiia A u B paBHa 4.
B monekynax xnopoduia A u B ocyiecTBiseTcs TONbKO TT,T-CONPsHKEHHE.
CrnexTpbl 00erx MOJIEKY XJI0poduiia XapakTepU3yrOTCsl HATMUYHUEM T0JI0C
nomiomenus B oonacty uinH BoiH 400-500 am u 600-700 aMm.
5. Monekyna xynopodwmina B otnmugaeTcss oT MoseKyIbl xjopoduiiia A HaTuIueM
CIIOXHOA(DUPHO TPYTIIIHL.

o
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Omeemuwi: 1, 2, 4

4. BHOJIOTUYECKU AKTUBHBIE COCTUHEHNS, AaHATIM3UPYEMbIE MeTOAOM YD-
CIIEKTPOCKOIIHNH, TOJDKHBI COAEPKATh CONPSHKEHHBIC U apoMaTHiecKue hparMeHThI.
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[Tapanieramon Acnupun  JluMenpon benzunbenzoar [Tupaneram

Br16epute nekapcTBEHHbIE CPEACTBA, UMEIOIINE OJTHOBPEMEHHO T,TT U P,T-
COTIPSIKEHHBIE (PParMEeHTHI.

1. INapaneramon

2. Acnupun

3. Humenpon

4. ben3wi0OeH30aT

5. Ilupaneram

Omeemui: 1, 2, 4

5. CriekTpopOoTOMETPUUECKUE METO/IbI HAXOAST IPUMEHEHHUE B Pa3IMYHBIX 00JaCTsIX
Ouonornn U MenuuuHbl. DuUIOreHe3 BKIOYAET B Ce0sl aHAJIW3 TE€HETUYECKUX,
MOP(}OJIOTUYECKUX U OMOXMMHUYECKUX JAHHBIX, KOTOPbIE€ MOTYT OBITH HOJIYYEHBI C
NOMOIIBIO  CIEKTPO(POTOMETPUYECKHX  METOIOB. B mporecce  3BOIOLUU
MPOUCXOAWIIM 3HAYUTENIbHBIE WU3MEHEHUS! B PA3BUTUU KPOBEHOCHOW CHCTEMBI, YTO
CB3aHO C MYTallMsIMU B IeHax. | eHeTHYeCKHue M3MEHEHHs] B TPAHCKPUIILIMOHHBIX
¢dakropax (GATA, Nkx, Tbx), urparor BaXHYIO pOJib B pa3BUTUU CEPACUHO-
COCYIMCTON CHCTEMBL. JTH (PAKTOPbI PETYITHPYIOT SKCIPECCUIO0 T'€HOB, OTBEYAIOLIUX
3a 00pa3oBaHUE CEPJACYHOM MBIIIBI U (POPMUPOBAHHE COCYIAHUCTBIX CTPYKTYD.
VYKaKUTe€ NPOrpeCCUBHBIE HaNpaBICHUs (PUIOreHe3a KPOBEHOCHOW CHCTEMBI
IT03BOHOYHBIX.

[TostBiisieTcst cepaie

KpoBeHnocHas cuctema pa3BUBa€TCs U3 SHTOACPMBI.

Cepalie 3aKi1apIBaeTCs Ha CIIMHHON CTOPOHE 3apO/IbIIla.

Cepalie pa3BUBaeTCs U3 TPEX CUMMETPUYHBIX 3a4aTKOB.

Cepaue nuddepeHuupyeTcs: Ha Kamephbl.

[TosiBsieTcst BTOpOl Kpyr KpOBOOOpaIEHUS!.

[TpoucxoasT npeoOpa3oBaHus apTepUaTbHBIX Ka0EpPHBIX AYT.
[Tpoucxoaut nuddepeHnnpoBka cocyaoB, OTXOIAUMX OT Cepala.
. [IpoucxoasT npeoOdpa3zoBaHUsi BEHO3HOTO pyclia.

10 [losiBisieTCSl HE3aMKHYTasi KPOBEHOCHAsI CHCTEMA

CoNOR~LNDE

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

6. V3 anomanmii pa3Buthsi cocynoB HauOonee dacto (oT 6 mo 22%) BcTpeuaeTcs
M300pKEHHBI HAa PHUCYHKE TMPOTOK, KOTOPHIA (YHKIIMOHUPYET BO BpeMs
BHYTPUYTPOOHOTO Pa3BUTHS, HAMPABISISI KPOBb OT JIETKUX (CHABIIUXCS) B a0OPTY.
ITocne poxxaeHus B HOpMe OH 3apacrtaeT B npeaenax 10 nenens. Ecim 3TOT mpoTok
COXpaHseTCs, C BO3pacToM 0e€3 ONEpaTUBHOIO JICUYEHUS MOXKET MPUBECTH K
OCTAHOBKE cep/ia. YKaXuUTe OCOOEHHOCTH JTOM AaHOMAaJIMHM pPa3BUTUS B
SMOpHOTEHE3¢ M €€ KIWHUYECKUE TMPOSBICHUS, BBIOEPUTE BCE BEPHBIC
YTBEPIKICHUS.




N300pakeHHbIN HAa pUCYHKE TOPOK - OTKPBITHIA apTepHAIbHBINA TIPOTOK.

N300pakeHHbIN HAa PUCYHKE TTOPOK - HE 3apallieHue 00TauioBa MpOTOKa.

N300pakeHHbIN HAa PUCYHKE MTOPOK - HE 3apallleHHe COHHOTO MPOTOKa.

[Ipu coxpaHeHHil MPOTOKA BO B3POCIOM COCTOSIHUH, Y OOJBHOTO MOBBIIIAETCS

JIaBJICHUE B MAJIOM KPyTy KpOBOOOpaIlleHusl.

N300paxKeHHbII Ha PUCYHKE TIOPOK — TPAHCIIO3ULIUS MAarUCTPaIbHBIX COCYIOB.

6. Ilpu gaHHOM MaTOJOrMM pa3BUBAETCS 3aCTON KPOBU B MEUYEHU, YTO MPUBOJIUT K
CEpJICYHOUN HEJIOCTATOYHOCTH.

7. Ilpu nanHOI marojoruu He peayuupyercs (coxpansercs) npasas ayra [V mapsl
KaOepHbIX apTepuit

8. Ilpu nmanHO¥ marojoruu coxpaHsercs komuccypa mexay IV m VI mapamu
apTepuaIbHbIX KaOEPHBIX AYT.

9. Ilpu manHO# maromoruu coxpansieTcss komuccypa mexay IV u Il mapamun

apTepuaIbHBIX )KaOEPHBIX AYT.

W
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Omeemuwi: 1, 2, 4, 6, 8

3aaaHune Nol5

B 1972 rony Jdxonaran Cunrep u ['apt HUKOJICOH MPEIIOKAIN «KUIKOCTHO-
MO3aUYHYIO MOJIETIbY CTPOeHUSI MeMOpaHbl. COTIacHO ATOW MOJIEeH OSIKU B
MeMOpaHe He 00pa3yIoT CIUIONIHOM CJI0M Ha TOBEPXHOCTH, a KakK Obl TJIaBalOT B
JIUTIATHOM «03€epe», 00pasys CBOCOOpPa3HYI0 MO3aHKY.

1.PaccmoTpuTe cxeMy CTpoeHHs MeMOpaHbl U BHIOEPHUTE MPABUIBHBIC YTBEPKIACHHUSI.
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1. CtpykTypa 2 Ha pUCYHKE -XOJECTepHH, MPUIAIONTHNA MeMOpaHe KECTKOCTh

2. Ctpyktypa 7 Ha pPUCYHKE -KOPTUKAJIBHBINA CJIOM, MPEACTaBICHHBIN

3JIEMEHTAMHM ITUTOCKEeTa (AKTHHOBBIMH MHUKPO(DHITaMEHTAMH )

3. CtpykTypa 5 Ha pUCYHKE -UHTETPAJIbHBIN OEI0K, CIIOCOOHBIN

dbopMUpPOBATH HOHHBIEC KAHAJIBI

4. Crpyktypa 4 Ha pucyHke-nepudepudeckue 0eaKku, ClioCOOHBIE BBITIOIHATh

dbepMeHTaTUBHYIO QYHKITUIO

5. Ctpykrypa 1 — NIUKOKAJIUKC - HaIMEMOpPaHbIi KOMIUIEKC. 00-pa-30-Ba-HHBIN

OJIN-TO-Ca-Xa-pUJI-HbI-MU 1IE-TI5I-MH TITU-KO-JTU-TIU-JI0B U TJIU-KO-NPO-TEH-HOB.

BrmonaseT penentypHyo QYHKIINIO B )KUBOTHBIX KJIETKaX.

6. Ctpykrypa 3 - TUIIUAHBINA OUCIION, COCTOSIIUN M3 MOJIEKY (hochomumuaon

U obecreynBapIil MeMOpaHe H30MpaTeIbHYIO TPOHUIIAEMOCTh BEIIECTB

7. Ctpykrypa 3a-ruapoduiabHas TOJ0BKa MOJIEKYIIBI pochonumnuaa,

KOHTAKTUPYIOIasi C BHE- U BHYTPUKJIETOUYHOU Cpeon

8.Ctpyktypa 36 -Tuapodo6HbIe XBOCTHI (OCPOIUNHUIOB, POPMUPYIOLTHE CITOM

JUIs1 TPAHCIIOPTA )KUPOPACTBOPUMBIX BEILIECTB

9 PucyHok 6- MOHHBIN KaHAJT MEMOpaHbl, Y4aCTBYIOIIUMN B MOJEPKAHUU

Pa3HOCTH MOTEHIIMAJIOB Ha BHEIIHENW U BHYTPEHHENW CTOPOHE MEMOpaHbI
Omeemwn 1, 2, 5,6,7,8,9

2.UTto sBNIseTCst OOIMM 1171 MEMOpaH OpTaHelll v IIa3MaJlJIEMbl KIIETKH.
Bri6epuTe npaBUIbHBIC YTBEPKIACHUS

1.  Kaxnapii Tun MeMmOpaH coAepKUT creruduueckuii Habop crenuduyeckux
OE€JIKOB - PEelenTOpoB U (hepMEHTOB

2. Hammune cyOMeMOpaHHOTO KOMIUIEKCAa ¢ MHUKpO(GHUIaMEHTaMU

(aKTUHOBBIMH HHUTSIMH )

Hanuuune mukokanukca — HagMeMOpaHHOTO KOMILIEKCa.

OcHoBa 110601 MeMOpaHbl - OUMOJIEKYIISIPHBIN CIIOHM JIMMUAOB (JIMITUIHBIN

B ow




oucioi),

5. OcHoBa /110001 MeMOpaHbl - HAJIMYKE UHTETPAJIbHBIX M TOBEPXHOCTHBIX
OCJIKOB

6. B cocraB naunugoB Bcex MeMOpaH BXOISAT B OCHOBHOM (PoChOIUIIHIBI,
C(OUHTOMHUEITMHBI U XOJIECTEPHUH.

/. Hanuuue aare3moHHBIX OEJIKOB B MeMOpaHax, KOTOpbIE€ Yy4YacTBYIOT B
OpraHH3alHH MEXKJIETOUYHBIX KOHTAKTOB M KOHTAaKTOB MEXIY
OpraHeJIJIaMHU.

8.  OcHoBa m000it MeMOpaHbI - HOHHBIE KaHAJbI , KOTOPHIE PETYITHPYIOT
MPOXOXKACHNE cIeNU(PUIECKIX HOHOB UYepe3 MeMOpaHy.

9. Jlna memOpaH XapaKTe€peH aKTUBHBIN U MTACCHBHBIN TPaHCIIOPT

10. MemOpaHy HWMEIOT MHTOXOHIPHUH, JHAOINIA3MAaTUYECKas CETh, armapar
Tonb KM, TU30COMBI, IEPOKCUCOMBI, PUOOCOMBI

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

3 OnpoTenuasbHbI HaAMEMOPaHHbBINA KOMIUIEKC ITIMKOKAJIMKC CBSI3aH C
DHAOTEIUEM HECKOJIBKUMU KaPKACHBIMU MOJIEKYJIAMHU, B OCHOBHOM
nporeonMkaHamu. [IpoTeonmkansl — 3TO MOAKIACC NIMKOIPOTEMHOB, B KOTOPOM
YIJIEBOJHBIMU €IMHULIAMH SBJIIOTCS MOJUCAXAPUIbl, COIECPKAIINE AMUHOCaXapUabl
— NIMKO3aMUHOIIIMKAHBI, TAKAE KAK TeMapaHCylb(aT, XOHIPOUTHHCYIb(DAT,
JepMaTaHcyab(aT, KepaTaHCyab(aT U THAIypOHOBAsi KUCIIOTA.
BriOepuTe BepHbIE YTBEPXKACHUS B OTHOLIEHUH OMO3HOTO (hparMeHTa
HoJucaxapua:

COOH CH20803H

oCTaToK %
D-TTOKY POHOBOM KMCMOTHI O
M oCTaToK 6-cynbdata

NHCOCH N-auen-D-rafaktosaMmuHa

[TonBepraercst THAPOIN3Y B KUCIIOH Cpele;

Conepxut O-TIIMKO3UIHBIE CBA3Y,

ConepxuT ClIOXHOI(DUPHBIE CBSI3H;

Conepxut N-TJIIMKO3UTHBIE CBSI3H;

MoHo03HbBIE OCTaTKH B OMO3HOM (pparMeHTe COeTMHEHBI Mex 1y coboit B(1—4)-
TJIMKO3UIHBIMU CBSI3SIMU;

6. B cocTaB BXOAHT 0-aHOMEDP TIIOKYPOHOBOM KHUCIIOTHI;

7. XOHIPOUTHHCYIB(})AT OTHOCUTCS K TOMOIIOJIMCaXapuaam;

8. Mono3HbI€ nIpecTaBieHbl B (hypaHo3HOU hopme;

gk whE

Omeem: 1,2,3

4 Jlarepanbhas auddy3ust GocoaunuaoB MoaaepKUBaeT THOKOCTL MEMOPaHHI,
TIO3BOJISIS i1 aIanTHPOBAThCS K M3MEHEHUSIM (DOPMBI KJIETKH B 00eCTIerBaTh
MOJIBU’KHOCTh BCTPOEHHBIX 0esIkoB. OHa jke MOMOraeT

3)KUBJISATH HEOOIBIIHE MMOBPEKICHHUS, IPEIOTBpaIas MOTEPIO D — KT
KJIETOYHOT'O COJIEP>KMMOTO U MOAJEPKUBasi OapbepHbIE B 7
dbynkiuu. Paznuyaasie pazMepsl GochOIUuI0B MOTYT BIUSTH

Ha TEKYy4eCTh M MOJABUKHOCTH MEMOPAHBI, UTO CKa3bIBAETCs HA Pab0OTEe MEMOpPaHHBIX




OEJIKOB U PELIETITOPOB.

PaccuuTaiite panuyc chepudeckoin Monekyibl hocdoaunuaa, eciiv BI3KOCTh
pactBopa dochomunuaoB coctapmia 0,0012 Ia - c. Koadbdunuent nuddy3un
dochonunuos B 6HcIoiHOM hochommunHoi Membpare cocrasimser 1070 M*/c mpu
temneparype 310K.

[Mocrostunas Bonbimana k = 1,38-10%° H-M/K;

OTBeT npuBEAUTE B HAHOMETpaX (HM).

Omeemwul: 1,9 HM

5 Ot kakux mapaMeTpoB 3aBUCHUT CKOPOCTH JarepaabHou nuddy3un MoaeKy1 B
MeMmOpane?

1. J/Tunuaustii coctas memopan
2. Temneparypa

3. Muxpossizkocts Mem6pan

4. I110THOCTH YIAKOBKH JMIIMI0B B MeMOpaHe
5. oT BeanuuHbI 1]

6. OT PIEKTPUUECKON EeMKOCTH MEMOpaHbl

7. oT TUIIa MeMOpaHHBIX OEJIKOB

Omeemuwi: 1,2,3,4

6 BbIUKMCIIHTE TONIIMHY MeMOPAHBI, €CITH €€ YYaCTOK IUIOMIAAbi0 S=1MKM™ HMeeT
SIIEKTPUUYECKYIO eMKOCTh, paBHy0 C=0,3*10"" ®. Jlusnekrprdeckas IPOHHIIAEMOCT
MeMOpaHbl paBHa 2. JlusnekTprudeckasi HOCTOSIHHAS

£0=8,85*10""2 ®/M. OTBET MPEICTABUTH B HAHOMETPAX.

Omeemui: 5,9 um

3aaaHune Nel6

TepmuH «xpoMocoma» ObUT MPEITI0KEH HEMELIKUM

ructonoroM I. Banbseliepom B 1888 romy u B nepeBoJie 03HA4aET «OKPALLIEHHOE
TEJO0».

OcHOBY XpOMOCOMBI cocTaBisieT TuHeitHas Makpomonekyna JIHK. Cymmapnast
nnuHa Beex Monekyn JIHK B kireTkax gyemoBeka COCTaBIIsIET OKOJIO JBYX METPOB.
[Ipu 3TOM nHaMeTp sapa KIETKH COCTABISET OKoslo 7 MKM. T.e. cpenHss 1uHa
vutu JIHK, cocrasmnstomeit oqny xpoMocomy, 6osee uem B 6 000 pa3 Gonbiie
IUameTpa sapa KISTKH.

1.Ynakorka JIHK B xpomaTuH o0GecrneuynBaeT MHOTOKPATHOE COKpaIleHHe
nuHelHbIX pazMepoB JIHK, Heobxoaumoe a1t pazmenieHust e€ B siape.

Huoxe npeacTaBiieHbl CXEMBbI U 3JIEKTPOHOTPAMMBI Pa3HBIX YPOBHEN
KOMITAKTHA3ALNU TEHETUYECKOTO Marepruaa y 3ykapuor. [Ipoananusupyire ux u
BBIOEPUTE TPABUIILHBIC YTBEPIKICHUS:



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
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Puc. 4 B: Hute PHK. Ee Tonmuna cocrasisger 300 am

Puc. 2, 4: Hykneocoma — komruieke, cocrosiiuit u3 JJHK u 6enkoB —
TUCTOHOB

Puc. 4 A: benkoBblil KOp HYKJIEOCOMBI -3TO 4 TIapbl THCTOHOBBIX OEJIKOB
H2A, H2B, H3, H4

Puc. 4 A: rucron H1, BXxoauT B cocTaB “OyCHHOK’’, Ha KOTOpPbIC
HamartbiBaeTcs Mosekyna JJHK.

Puc. 4 B: rucron H1, nomoraet puxcuposars JHK Ha Hykieocome.
Puc 3 — JIe xpomatuasl coequHssch GopMUpyIOT MeTada3zHyI0 XPOMOCOMY
Puc 3 — XpoMOCOMBI 4YETKO pa3IM4UMbl B CBETOBOM MUKPOCKOIIE B
niepuo nHTEpdassbl.

Puc. 3 — Tommunaa xpomMocomsl (auamerp) Ha ctaauu Metadassl 1400 HM
Puc. 3 — CTpyKTyphl pa3auyuMbl B CBETOBOM MHKPOCKOIIE B

MEPUOJI MUTOTUYECKOTO UJIM MEMOTUYECKOTO JIEJICHHS KIIETKH.

10. Puc. 1 duametp cnupanu JJHK nocTtosiHeH Ha mpOTsHKEHUU BCel e€ JIIUHBI U

paBEH NPUMEPHO 2 HM.

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

2.

XPpoMOCOMBI — 3TO CTPYKTYPBI, OSBIISIIOIINAECS B KIIETKE BO BPEMSI ICJICHUS U
MPEICTABIAIONINE COOOM KOHACHCUPOBAHHBIN XPOMATHH.

N3yunte cxemy cTpoeHUs: XpOMOCOMBI U BEIOEPUTE BCE MPABUIIbHBIE YTBEPKICHUS:

M=

XpoMaTHU bl (2) HECYT COBEPIIEHHO MEHTUYHBIA HAOOp T€HOB
[entpomepa (1) menut XxpoMocoMy Ha JiBa IJie4a: IJIUHHOE — § U KOPOTKOE — p
KoHeuHble ydacTKu XpoMaTu i — TeJIOMEPHI (3) 3aluatoT XpOMOCOMBI OT
pa3pylieHus U 00eCIeynBaOT KOHTAKT C sJIepHON MeMOpaHOH.

B 00J1aCTH BTOPUYHBIX MEPETKEK (5) JTOKAIM30BaHbl T€HbI, KOTUPYIOLINE
pPHK.

I{enTpomepsl (5) obecrieunBarOT B3aUMOJEHCTBHE XPOMOCOM C OelIKaMu
BEpETEHA JCJICHUS

XpOMOCOMBI CO CITyTHUKaMU (4) Ha3bIBAIOTCSI CHYTHUYHBIMHU WA
CaTEeJIUTHBIMM.

CnyTHuK (4) — y4acTOK KOPOTKOTO IJIe4a, OTAEISIEMbI BTOPUYHON
MIEPETHKKOM.

B 3aBUCHMOCTH OT MECTOIOJIOKEHHUSI SIIPBIIIKOBBIX OPraHu3aTopos (5)



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

Pas3InvdarOT XpoOMOCOMBI METALICHTPHUYICCKHUC, CY6MCT3H€HTpI/I‘I€CKI/I€ 151
AKPOLOCHTPHUYCCKHUC
9. I[J'ISI HN3Y4YCHHUA KapUOTHUIIA UCITOJBb3YIOTCA KIICTKU B MeTa(l)aBC MHTO34a, TaK KaK

Ha ATOW CTaIUU XPOMOCOMBI BRICTPOEHBI 110 SKBATOPY
10.0meemuwi: 1, 2, 3, 4, 6, 7

3. [Mnasmuner — Hebonbime moiekyiasl [JHK, aBroHoMHO permnunupyromuecs BHE
XPOMOCOM, BCTPEYAOIIHNECS, TNIaBHBIM 00pa3oM, y OaKTepuid, HEKOTOPHIX apXeh u
sykapuoT. [lmasmuanas JIHK oObdHO KONbIIEBaE U MOXET (OPMHUPOBATH
cynepcrnupanbHble  CTPYKTypbl. JUIss  wWccienoBaHusl — IUIA3MUI  UCIOJIB3YIOT
aNeKTpoope3 B arapo3HOM Trejie — METOJA IpeIHa3HAYEHHBIN JJIS ONpeAesICHUs
pasmepoB (¢parmentoB JIHK, a Takxke 1751 UX pa3aesieHus Mo pa3Mepy 3a CUET pa3HOU
CKOPOCTH JBHMXKEHUs B AJIEKTpUYECKOM moiie. [Ipu ero mpoBeneHuM HUCIOIB3YHOTCA

oydepHbIie PacTBOPHI Ha OCHOBE Tpuc (TpoMeTamuH,
(Tpuc(runpoxcumeri)amuHoMerana)) ¢ pH 8,0+8,5.
OH
HO OH
NH,

Tpuc (TpomeTraMuH)

PaccuuTaiiTe, kakoe KOJWYECTBO XJIOPOBOAOPOJHOM KHUCIOTHI (B MMOJIb), HaJO
no0asuth k 1 1 10MM pacTBOpa TpoMeTamMHHa Jisl ojydeHusi OydepHoro pactsopa
(6ydep TE) ¢ pH 8,0, ecitu a1s conpsixenHoit kucaorsl pK,((HOCH,);CNH;") = 8,1.
B kadecTBe OTBETa BIMIINUTE MOJYUYUBUIEECS 3HAYEHUE, OKPYIIIUTE 10 ACCATHIX.

Omeem 5,6

4 BydepHbie pacTBOphI, HCHOJB3yeMblE MpPU MNPOBEACHUM 3IeKTpodope3a B
arapo3HoMm rene (TAE, TBE) conepxar stunenanamunteTpaanerar (9 TA), koTopsiii
uHrubupyetr BoznerictBue Ha JIHK xkieTounslx Hykiea3, MOCKOJIBKY CBSI3bIBAET
HEOOXOIMMbIE JUIS HUX Ko(akTopsl — HoHbl Mg”', Ca®’ 1 j1p. B Xe/aTHbIe KOMILIEKCHI:

=y

0

o
N/“ )
o]

KoHcTaHThl HECTOMKOCTH KOMILJIEKCOB:




K.([MgDITA]) = 7,0-10""
K.([CadTA]) =2,8-10"

o 2+ 2F
PaccuuTaiiTe, BO CKOJIBKO pa3 OTIMYAIOTCS KOHUEHTpauu noHoB Mg~ u Ca™ B 1 MM
pactBopax ux komruiekcoB ¢ OJITA. B kauectBe OTBETa BIMUIMTE IOJYYUBLIEECS

3HA4YCHHUC.

OtBeT 5

5 OmnpenenuTs CTPYKTYpy OMOMOJIEKYI, B 4aCTHOCTH, Mojiekyn JIHK, moxHo ¢
MIOMOIIBIO PEHTTEHOCTPYKTYpHOTo aHain3a. Ha pucyHke npencraBieHa
peHTreHorpamma, nonydeHnas Pozamingor @paHkivH, UCIIOIb30BaHHAS [[)xerMCcoOM
Yorconom u ®pancucom Kpukom mis onpeaenenus crpykrypbl JIHK (3a oTkphITHS,
Kacaroluecss MOJICKY/ISIPHON CTPYKTYPhl HYKJICHHOBBIX KUCIIOT B 1962 romy Oblia
noydeHa HoGeneBckas mpemus 1mo Gu3noIorud U MEIUIIMHE).

OnpenenuTs pacCTOSHUE MEXKAY aTOMHBIMU IUIOCKOCTSIMHU KpHCTajla, €CJIH B
PEHTICHOBCKUX Jyyax C JUIMHOW BOJHBI A = 1 HM JU(PPaKIUOHHBIA MaKCHUMyM
NEepBOro Mopsiaka HaOmonaercs noj yriom 45°. OTBeT MpejcTaBUTh B HM OKPYTIIUB
JIO JIBYX 3HAKOB IOCJIE 3aIISITOM.

Omeemui.: 0,7 Inm

6. Pentrenorpaduyecknii KaueCTBEHHBIN (Pa30BbIil aHAJIN3 OCHOBAH Ha:

BapuaHTtsl 0TBETOB

1. onpenenennu pa3MepoB AEMEHTAPHBIX SYEEK;

2. UHOMUMPOBAHUM TU(PPAKIIUMOHHBIX OTPAKECHHUI;

3. TOM, 4TO JJIsI pEHTTEHOBCKHUX JIyYEH KPUCTAIUINYECKAsl PEIIETKA SIBISETCA
TudpaKIIMOHHON

4. cpaBHEHHMH 3KCIIEPUMEHTAJIBHBIX PEHTT€HOBCKUX CHUMKOB CO CTaHIAPTHBIMU

Omeemui. 3




WneanbHbli ra3 HAXOIUTCS B COCY/E, 3aKphITOM MopiIHeM. ['padrkom 3aBUCUMOCTH JaBleHUs OT 00beMa
IIPU U30TEPMUYECKOM MPOIECCE SBISIETCA:

e rumepodosa

e DKCIIOHEHTa

e mapabomna

e MpsMas JTUHUS

Boznyx B KOMHaTre COCTOMT M3 CMECH Tra30B: BOJOPO/Ia, KUCIOPO/a, a30Ta, BOJISHBIX MApOB, YITIEKUCIOTO
raza u Jip. Kakue u3 pusnyeckux mapameTpoB 3THX I'a30B 0053aTeIbHO OJUHAKOBHI MPU TETNIOBOM
paBHOBECHM?

e Temmneparypa
o JlaBrmeHue
o KoHuentpanus
e CpenHuil KBaJpaT CKOPOCTH TEIJIOBOTO ABMXKEHUS MOJIEKYI
B kakux TepMOIMHAMUYECKUX CUCTEMAaX MOKET MOAJIEPKUBATHCS CTALIMOHAPHOE COCTOSIHUE:
e B OTKPBITBIX
e B M30JMPOBAaHHBIX
e B peaJbHBIX CUCTEMAX
e B HJEaIbHBIX
Br16epute npaBuibHOE yTBEPKICHNE
o Bce HeoOpaTumbie mponecchl HAYT ¢ MOBBIIICHUEM JHTPONMHU
e Ilpu HEeoOpaTUMBIX IpoIieccax BEIMUMHA YIHTPOIHMH MOHMKAETCS
e OOparuMsble Mpo1ecchl UAYT C MOBBILIEHHUEM SHTPOIIUU
o [lpu TepMOOMHAMHYECKOM PAaBHOBECUH SHTPOIHS CUCTEMBI IPUHUMAET MUHUMAJIBHOE 3HAUEHUE
OTKpBITOM TEPMOIMHAMUYECKON CUCTEMOM SIBIISIFOTCS
o JKuBas kierka
e 3anasgHHAas aMITyJa C )KUIKOCTBIO
e AToOM KHCIIOpOIa
o Her npaBuibHOrO OTBETA
VYKkaxuTe HEelpaBUIbHOE YTBEPKIEHUE
o Bce yrBepixaeHusi npaBuiIbHbIC
o Kierka — oTKpbITas TEpMOIMHAMUYECKAs CUCTEMA

e HeoOpartumbie Iponeccrl UAYT C MOBBIIIEHUEM YSHTPOITUN



e B uzonupoBaHHON TEPMOAMHAMHUYECKON CUCTEME 3HAYEHNE BHYTPEHHEN SHEPTUU HE U3MEHSIETCSA
CO BpeMEHEM

B n3onupoBaHHBIX cucTeMax MpH 00paTUMBbIX MPoLieccax BeJIMYMHA SHTPOIUU
e He U3MEeHfeTCs
e TOHUXAaeTcs
e TIOBBIIIACTCA
e JIOCTHIaeT MUHMMAJIbHOTO 3HAYEHUS
Enunuia namepenus yaupepcaibHON ra30BoM MOCTOAHHOM B cucteme CU:
o JIx/(K-Moab)
e Jx/Moab
o ([xK)/m;
e 3TO Oe3pa3MepHas BeJIMYMHA

W neanbHbIN ra3 HAXOAUTCS B COCY/IE, 3aKPBITOM MopIirHeM. [ padrkoM 3aBUCIMOCTH IaBICHUS OT
TEMIIEPATYpPhI IPU U30XOPUUECKOM IIPOLIECCE SABISAETCA:

e mpsaMas
e THHEpOoIa
e CHHYyCOHUJA
e DKCIIOHEHTA
Kak u3MeHuTCs BHYTpEHHSIS1 SHEPTUs UIE€aTbHOTO ra3a NpyU U30TEPMUUYECKOM CKATHU?
e He usmenurcs
o VYBemmuuTcs
e  YMeEHBIIUTCS
¢ OTBeT He OJHO3HAYCH
Uem, B OCHOBHOM, ONPEJIEISAETCS CKOPOCTh PaCPOCTPAHEHHUs 3a1axa IyxoB B KOMHare?
o Jluddysuei
e DBpOyHOBCKHM JIBHKEHHEM
e KOHBEKIIMOHHBIMU IOTOKAMHU BO3]lyXa
o Hcnapenuem

Kak n3MeHuTcs gaBineHue UI€aibHOTO ra3a npHu yBeJIUYeHUN a0COITIOTHOM TemMIeparypsl 1 oobema B 2
pa3za?

o He usmenurcs
e VYBenuuurcs B 4 pa3a

e YmeHbwuTcs B 4 pasza



e VYBenuuurcs B 2 paza

Kaxk u3menurcs temneparypa uaeaabHOTO Ira3a, €CJIM YBETUYUTh €ro 00beM B 2 pa3a MpU OCYILIECTBICHUN
nporiecca, onucbiBaeMoro ghopmyioit pV2 = const?

e YMeHbHIUTCH B 2 pa3a

e YBenuuuTcs B 2 paza

e He uzmenurcs

e Cpenu Tpex OTBETOB MPABUIBLHOTO HET

Kak n3meHuTcs gaBineHue UIeaibHOTO ra3a Ha CTEHKH COCY/Ia, €CIIU B JAaHHOM 00BbeMe CKOPOCTh KaXK0U
MOJIEKYJIbI YABOUJIACh, & KOHLIEHTPALIUSI MOJIEKYJ HE U3MEHUIIACH?

e YBeqnmuurcs B 4 paza
e He uzmenurcs
e VYBenmuuurcs B 2 paza
e OTBeT HEe OJHO3HAYCH
Kanuii-narpuenslii Hacoc:
e 32 OHMH LMKJ «3aKaunBaeT» 2K+ BHYTpPb KJI€TKH M «BbIKAYMBaeT» U3 KJeTkn 3Na+
e 32 OJIMH LHMKI «3aKauuBaeT» 2K+ BHYTpb KIIETKH, 32 BTOPOU «BBIKAYMBACT» U3 KJIEeTKH 2Na+
e 32 OJIMH LIMKJ «BbIKaUMBaeT» U3 KiIeTku 3Na+, 3a Bropoil «3akauuBaer» 2K+ BHYTpb KIIETKH
e 32 OJIUH LIUKJ «3aKauyuBaeT» BHYTPh KieTku 2K+ u 2Na+

HOT@HHI/IaJ'I I[CI\/'ICTBI/IH PACCUUTBIBACTCA UCXOAS U3 PABHOBCCHBIX IMOTCHIIMATIOB B ITIOKOC JJIA KaJIuA, IMPU
BO36y)KI[eHI/II/I AJIs1 HAaTpHUA U COCTABJIACT 11O a0COJIFOTHOM BEJIMUHHE:

e 90-130 MB
e 90-130 mxB
e 90-130B

e 90-130 xB

Merton gukcanuy MoTeHana UCIoab3yeTcsl Is:
o MH3MepeHHst HOHHBIX TOKOB
e lI3mepeHus conpoTuBieHUs] MeMOpaHbI
o N3mepeHuss MeMOpaHHOTO MOTEHIIMANA
e lI3MepeHus NeKTpUYECKON eMKOCTH MEMOpaHBI

TeopeaneCKM OLCHUTDH IMOTCHI A ITOKOSA B aKCOHE MOXKHO C ITIOMOIIBIO PABHOBCCHOI'O ITOTCHI[M AJIA
HepHCTa JJIsI HOHOB!

e KaJIusd

e HaTpusi



e  KaJblUs
e XJOpa

Kaxkoe 13 npuBeieHHBIX 3HaUC€HUH 00JIee BCETO COOTBETCTBYET NMPOAODKUTEILHOCTH TTOTEHIMA A AeHCTBUS
HEPBHOTO BOJIOKHA:

e 1 MHIIIMCEKYHOA
e 10 muxpocekyHn
e 100 MukpocexyHJ
e 10 cexyHnn

Onpez[eJmTe, Kakas 13 NpHUBCACHHBIX HUXKE HI/I(i)p B OOJIBIIIEH CTENIEHH COOTBECTCTBYCT BCIIMUYUHEC
M€M6paHHOFO INOTCHIIMAJIa ITOKOs KJIICTKH:

e -70 MUIIHNBOJILT
e +45 MUKPOBOJIBT
e +70 MHKPOBOJIBT
e -120 MUIIUBONET
BuyTtpukiierounas cpeia 3apspkeHa 1o CpaBHEHHUIO ¢ BHEKJICTOYHOM:
e B IIOKOE — OTPHIATEIbHO, HA MAKCUMYMe MOTEeHIUAJIA el CTBUS — MOJIOKUTETbHO
e B IIOKOE€ — MOJOXHUTEIHHO, HA MAKCUMYME MOTEHIIM A AeUCTBUS — OTPHUIIATEIHHO
e Bceraa II0J0XKUTEIHFHO
e  BCErJa OTPULIATEIBHO

Kak n3menurcs ammutya noreniuana geiicrsus (I1/]) otmHOUHOro HEPBHOTO BOJIOKHA, €CIIM CHU3UTH HA
20% BHEKJIETOYHYIO KOHIIEHTPALIMIO HOHOB HATPUS:

e ammiuryaa I/l ymenbmmrest

o amvmumtyna [l He usmenurcs

e ammumtyna [1J[ ysennuntcs

o amvrmumtyna [IJl craner paBHON NOTEHIMAIY TOKOS

Kak mmenntcs ammutyaa noreHuana nokos (I1I1) onnHOUHOTO HEPBHOTO BOJIOKHA, €CIIM CHU3UTH Ha
30% BHEKJIETOYHYIO KOHIICHTPAIINIO HOHOB KaJIHsI:

o BejauuuHa IIII ymenbmmTes
o [IIl He u3meHuTCA
o [III yBenuuurcs
o pasosbercd [1]]
Bennuuna noreHuana peBepcuu paccuuTeiBaeTcs o ¢popmyne Hepuera

e JJig uoHoB Na+



e 111 HOHOB K+
e Jura uonos Cl-
e 1y noHoB K+ u Na+

daza nenossspu3aluy npu Bo30yKIeHnn MeMOpaHbl 00ycioBiieHa quddy3ueit uepes MmeMOpaHy HOHOB:

e Na+
e H+
e C(CI-
e« K+

I'eneparust HEpBHOTO UMITYJIbCA B aKCOHE KajibMapa 00ycIoBiIeHa TPAHCIIOPTOM Yepe3 MeMOpaHy:
e HOHOB HATpHA

e UWOHOB Kajus

e HOHOB XJIOpa

e HWOHOB KaJbIUs

Mornexyna BaTMHOMULIMHA IEPEHOCUT Yepe3 MEMOpaHy:

e K+

e Ca2+

e Cl-uOH-
e Na-+

AKTHBHBIN TPaHCIOPT HMOHOB OCYIECTBIISETCS 3 CUCT:

e JHEPIruM I'MAPOJIHM3a MAKPOIPrudecKux cpssen ATD
e TpoliieccoB Tu(Py3ur HOHOB Uuepe3 MeMOpaHBbI

e IIepeHOca HOHOB Yepe3 MeMOpaHy ¢ y4aCTHEM MOJIEKYJI— IEPEHOCUUKOB
e anekTponupy3un HOHOB

XapakTepHoe BpeMms JtarepaibHoil nuddy3uu:

e 10-7-10-8¢

*  HECKOJIBKO 4acOB

e 1lc

e luac

VYpaBuenue Hepucra — [1nanka nmokasbIBaer, 4to . . .

e IIepPeHOC HOHOB ONpeAe/IsieTcsl HePABHOMEPHOCTBIO HX pacipeae/ieHus (IpagueHToM
KOHUEHTPAIUM) U BO31eliCTBHEM JJIEKTPUUYECKOIro MoJisi (IPaMeHTOM IeKTPUYECKOro
NOTEHNAJIA)



e TJIaBHAs POJb B BOBHHUKHOBEHUU MOTEHIIMANA TOKOSI PUHAJJICKUT HOHAM KaJlns
e IOTCHIIMAJ MOKOS BO3HUKAET B PE3YJIbTATE€ aKTUBHOT'O TPaHCIIOPTa

e MeMOpaHbl 00JIaaI0T N30MPATEILHON MPOHUIIAEMOCTHIO
KunkocTHO-MO3aM4HAsT MOJIENIb OMOIOTHYECKOM MeMOpaHbl BKITIOYAET B CEOS:

o JIunuaHbli OHUCI01, 0JIKH, OJIHCAXAPUIBI

o DbenkoBbIi €I10#, OIUCaXapyubl U IIOBEPXHOCTHBIE JIMITU B

e JlunuaHBIN MOHOCIION M XOJIECTEPUH

o JlunuaHel OUcIoOn

Bce yrBepxkaeHus 0 ctepeon3oMepax BEpHBI, KpoMe
e MOJIEKYJIbI MMEIOT Pa3JIMYHYIO0 MOCJIEA0BATEIbHOCTh XUMHYECKHX CBA3EH
e  CTEpPEOM30MEPHI MOTYT pa3nnyarbcsi KOHGUrypanuen u koHpopmarueit

e MOJIEKYJIbl XapaKTepU3yIOTCs PA3IMUYHbIM PACIIOIOKEHUEM aTOMOB WIIM TPYIII aTOMOB
OTHOCHUTEJIBHO JIPYT Ipyra B IPOCTPAHCTBE

e MOJIEKYJIbI UMEIOT OJIMHAKOBYIO MOJIEKYISIPHYIO Maccy
Bce yrBepkaeHust BepHbI, KpoMe
e JHAHTHOMEPHI XaPAKTEPU3YIOTCSH OAUHAKOBHIM 3HAKOM ONTHYECKOH AKTUBHOCTH

e ACUMMCETPHUUYCCKHEC aTOMBI YIJICPOJa — 3TO TECTPASAPUUCCKUEC aTOMBI YITICPOda C YEThIPbMA
Pa3JIMUHBIMU JIMTAHJaMHA

e  XHPaAJIBbHOCTHIO HA3bIBAIOT CBOMCTBO 0OBEKTA OBITH HECOBMECTUMBIM CO CBOMM 3€PKabHBIM
M300pakKeHUEM

e CTCPCOU3OMCEPHBI XaPAKTCPUIYIOTCA OAUHAKOBBIM CTPOCHUCM, T.C. OJHUM U TCM K€ ITOPAIKOM
COCAUHCHU aTOMOB, HO OTIIMYAKOTCA PACIIOJIOKCHUCM TEX K€ CAMBIX dATOMOB B IIPOCTPAHCTBE

Bce yrBepxkaeHUs BEpHBI, KpOME

e YHCJI0 CTEPEOU30MEPOB YABAMBACTCA C MOABJICHUEM KAXKAOI0 HOBOTO HEHTPA XUPAJbHOCTH H
MOZKET OBITH BLIYHMCJIEHO 110 (])opMy.He 211, A€ N —YUcJj0 HEHTPOB XUPAJTBHOCTH

e DHAHTUOMEPHI PA3INYAIOTCS 3HAKOM ONTUYECKON aKTUBHOCTH
e  TIONABJIAIOIIEE OOJBITMHCTBO MPUPOIHBIX MOHOCAXAPHUIOB OTHOCUTCS K D-psimy

e B IIOCTPOCHUU OOJIBIIIMHCTBA U3BECTHBIX B HACTOAIICC BPEMA OeIKoB Y4aCTBYHOT aMUHOKHCJIOTHI,
IMpUHAIJIC)KAIUC K L-CTCpCOXI/IMI/I‘-ICCKOMy psany.

Bce yrBepxkaeHUs BEpHBI, KpOME
e mnojaasJsIoLIee 6OTbIIMHCTBO NPUPOAHBIX MOHOCAXAPUAOB OTHOCHTCH K L-paay

e DHAHTHUOMCECPLI PA3JINYAIOTCA 3HAKOM OINTHYECKOM aKTUBHOCTH



e UHUCIJIO CTEPEOU30MEPOB COEAMHEHHUS MOKET ObITh BHIYMCIEHO 0 opMmylie 2n, TA€ N — YUCIIO
LEHTPOB XUPATbHOCTU

e B IIOCTPOCHUU OOJBIIMHCTBA U3BECTHBIX B HACTOSAIIEE BPeMsl OCITKOB y4aCTBYIOT aMUHOKHUCIIOTHI,
MpUHAJIeKae K L-CTepeoXxuMudeckomy psiay.

Bce yrBepxkaeHust BEpHbI, KpoMe

e B IOCTPOEHHMH OOJBIIMHCTBA U3BECTHBIX B HACTOsIIIIEE BPeMs 0eJIKOB YYACTBYIOT
AMUHOKHUCJIOTHI, NPpUHaJIekaue Kk D-cTrepeoxuMnueckomy psiay

e DHAHTHUOMCPHLI PA3JINYAIOTCA 3HAKOM OITHYECKOM aKTUBHOCTH
e [IOAABIAIOIICC OOIBIIMHCTBO IMPUPOAHBIX MOHOCAXapUJA0B OTHOCHUTCA K D'pHI[y

e UHCJIO CTEPEOM30MEPOB COSAMHEHUS MOXKET ObITh BRIYHCIICHO 110 opMylie 2n, TA€ N — YHUCIIO0
LEHTPOB XUPATHHOCTHU

Bce yTBepxkaeHust BEpHbI, KpoMe
e mojaBJisilouIee 00JbIIMHCTBO NPUPOIHBIX MOHOCAXAPUAOB OTHOCUTCH K L-psagy
e DHAHTHUOMEPHI PA3IMYAIOTCS 3HAKOM ONTUYECKON aKTUBHOCTH

e B IIOCTPOCHHUU OOJIBIIIMHCTBA U3BECTHEIX B HACTOALICC BPCMA 0OeIKoB Y4aCTBYHOT aMUHOKHCJIOTHI,
IpUHAIJICIKAIIUEC K L-CTepeOXI/IMI/I‘leCKOMy paRy

e UHCJIO CTEPEOM30MEPOB COCIMHCHUS MOXKET ObITh BRIYHCIICHO 10 popmyrie 2n, T/Ie N — YHUCIIO0
LEHTPOB XUPATHHOCTH

Bce yrBepkaeHus 00 anpaorekco3ax BEpHBI, KpOMe
e B YIUICPOIHOM LEeNH COAEPKUTCH TPU ACHMMETPHYECKHX aToMa yIiiepoaa
e CpEIM CTEPEOM30MEpOB § Imap SHAHTHOMEPOB
e YHCJIO CTEPEOM30MEPOB PaBHO 16

e (OTPEIEISIOIIUMY IIEHTPOM XUPATBHOCTH [T OTHeCeHHs K D- mim L-crepeoxuMudeckomy psiy
oyner arom C-5

Bce yrBepxkaeHust 00 anpaoneHTo3ax BEpHBI, KpoMe
e YHCJIO CTepeou30MepoB paBHO 16
e Cpeau CTEPEOn30MEpOB 4 mapbl FHAHTHUOMEPOB
e B yIJIEPOJHOM IEMHU COAEPIKUTCS TPU aCUMMETPUUECKUX aroMa yriaepoaa

e OIPEAEISIONIMMY IEHTPOM XHUPATBHOCTH I OTHECEHHS K D- min L-crepeoxumMuueckomy psity
oyner atom C-4

Bce yTBepkaeHus o ctepeonzoMepax BEpHBI, KpOME

e OTKpbBITAs M HMKJINYecKHe GOPMBI MOHOCAXAPHUI0B HAXOAATCH B PACTBOPE B JUHHAMHUYECKOM
(TayTOMEepHOM) PABHOBECUM, U TAKOI BU]I TAYTOMEPHUH HA3bIBAETCSH KETO-€HOJIbHOMI
TayTOMepHen

e SIBIICHHE MIOCTETIEHHOTO YCTAaHOBIICHUS paBHOBECHUS MEXy alb(da- u 6eTa- MUpaHO3HBIMU U
(dbypaHo3HbIME (POpMaMU Yepe3 OTKPHITYIO POPMY B PaCTBOPE HA3BIBAIOT MyTapOTaIHEH



e rpynna OH, nosiBuBIIasics B pe3yabTare MUKIN3AUH MOHOCAXapHI0B, SIBJISIETCS MOJTyalleTaJbHOM
Y Ha3bIBAeTCs TAK)KE NNIMKO3UTHON THIPOKCUIIBHON TPYIIIOH.

e OTHEceHHe MOHocaxapuia K D- mim L-ctepeoxuMudeckoMy psiy MPOBOIAT MO KOH(PUTYpAIHH
XHPAIBHOTO IIEHTpa, HanboJee yAaJIeHHOTO OT OKCOTPYIIIBI, HE3aBUCUMO OT KOH(UTYpaIlH
OCTaJIbHBIX LIEHTPOB

Bce yTBepKAECHUS O CTEPEOU30MEPAX BEPHBI, KPOME

e sIBJICHUE MOCTENEHHOI0 YCTAHOBJIEHHUS PABHOBECUS MKy aJib(ha- U 0eTa- NMPAHO3ZHBIMU U
dypano3HbiMu (popMaMu Yepe3 OTKPHITYIO (p)OPMY B pacTBOpPe HA3bIBAIOT IMMMepHU3aluei

e  OTKpBITas U LUKINYECKHUE (OPMBI MOHOCAXAPHUIOB HAXOIATCS B paCTBOPE B INHAMHUYECKOM
(TayTOMEpHOM) paBHOBECHH, U TAKOH BHJI TAYyTOMEPUU Ha3bIBAETCSI KOJIBYATO-LETHOM, WIIH IIUKIIO-
OKCO-TayTOMEpPHUEH

o rpynna OH, nosiBuBLIasicst B pe3yabprare HUKIM3aUU MOHOCAXapHUI0B, SBISIETCA M10J1yalleTaJbHOU
Y Ha3bIBACTCS TAKXKe INIMKO3UIHON I'MJIPOKCHIIBHON TPYIIIOHN.

e OTHCCCHHMC MOHOCaxapuaa K D- unu L'CTepeOXI/IMI/I‘leCKOMy psAAYy IIPOBOIAT 11O KOH(I)I/IpraL[I/II/I
XHUPAJIbHOI'O LEHTpPA, HauoOoIee YAAJICHHOI'O OT OKCOI'PYIIIbI, HE3aBUCUMO OT KOH(i)I/IpraI_II/II/I
OCTAJIbHBIX LHECHTPOB

Bce YTBECPKACHUSA O CTEPCON3OMEPAX BEPHBI, KPOME

o rpynna OH, nossBuBIIasiCA B pe3y/bTare HMK/IU3ALHMH MOHOCAXAPHU/I0B, ABJIAETCHA (PEeHOJIbHOMI
THAPOKCHJIBLHOM rpynmnoi

e SBJICHHE IIOCTENIEHHOIO YCTAaHOBJICHUS PABHOBECHS MEXY ajb(a- u 0eTa- TUPaHO3HBIMU U
¢bypaHo3HBIMU (hOpMaMU uyepe3 OTKPBITYIO (OpMY B paCTBOpPE Ha3bIBAIOT MyTapoTallen

L] OTKpbITad U HUKINYCCKUE q)OpMI)I MOHOCAxapuJa0B HAXOOATCA B paCTBOPE B JTUMHAMUNYCCKOM
(TayroMepHOM) paBHOBECHUH, U TAKOH BUJ TaAyTOMEPHUH HA3bIBAETCS KOJIBYATO-LIEMTHOM, NI LIUKJIO-
OKCO-TayTOMEPUEU

e OTHeceHHe MOoHocaxapuja k D- mnn L-ctepeoxuMudeckoMy psiay MPOBOIAT MO KOHGUTYpaLH
XHPAJIBHOTO IIEHTpa, HauboJiee yAaJIeHHOTO OT OKCOTPYIIIbI, HE3aBUCUMO OT KOH(UTYpaIlH
OCTaJIbHBIX LIEHTPOB

Bce yrBepxkaenus o 6yraHone-2 BepHbI, KpOMe
e CYLIECTBYET B BH/Ie YeThbIpeX KOH(PUTYPAIMOHHBIX CTEPEON30MEPOB
e SBISETCS XUPATBHBIM COCTUHEHUEM
e HMEET OJUH IIEHTP XUPAIbHOCTH
e OOJlamaeT ONTHYECKON aKTUBHOCTHIO
[TonokUTENbHYIO PEAKIIUIO C AMMHUAYHBIM PACTBOPOM OKCHa cepebpa naér

e OTHeceHHe MOHOcaxapuaa K D- miu L-cTepeoxummuyeckomy psixy NpOBOISIT MO
KOH(UTypanuyu XUpPaJIbLHOIO HEeHTPAa, HanboJiee NPUOJIMAKEHHOI0 K OKCOTpyIine, He3aBHCHMO
0T KOH(UTypalu 0CTATbHBIX IEHTPOB

e SBJIIEHHE IIOCTETIEHHOTO YCTAaHOBJICHHS paBHOBECHUS MEX]y alib(a- u 6eTa- MUPaHO3HBIMU U
¢bypaHo3HBIMU (OPMaMU Uepe3 OTKPHITYIO (pOpMy B pacTBOpE Ha3bIBAIOT MyTapoTallen



e rpynna OH, nosiBuBIIasics B pe3yabTare MUKIN3AUH MOHOCAXapHI0B, SIBJISIETCS MOJTyalleTaJbHOM
Y Ha3bIBAeTCs TAK)KE NNIMKO3UTHON THIPOKCUIIBHON TPYIIIOH.

. OTKpbITad U HUKIINYCCKUC (bOpMLI MOHOCAxXapuJa0B HaX0OATCA B paCTBOPC B TMHAMHWYCCKOM
(TayroMepHOM) paBHOBECHUH, U TAKOH BUJ TaAyTOMEPHH HA3bIBAETCS KOJIBYATO-LIEITHOM, NN LIUKIIO-
OKCO-TayTOMEpPUEU

Bce yrBepiKaeHU 0 HEBOCCTAHABIUBAIOIINX JHCAXapUaIaX BEPHbI, KpOME
e MYTapOTHPYIOT B pacTBOpax
° HC NMOABCPTaroTCA TAYTOMCPHBIM IIPCBPALICHUAM BBUAY OTCYTCTBHA MMOJIYallCTAJIbHOTI'O THAPOKCHUIIA

e MIMKO3UIHAS CBS3b MEKIY MOHOCAXAPHUIHBIMH 3BCHBSIMHU 00pa30BaHa MOTyaleTaIbHBIMU
(TTMKO3UAHBIMU ) THAPOKCHIIAMU 000UX MOHOCAXapHUI0B

e HE CIIOCOOHBI MPOSBIATH BOCCTAHOBUTEIIBHBIE CBOMCTBA
Bce yTBepxkaeHust 0 BOCCTaHABIMBAIOIINX JUCaXapyaX BEPHbBI, KpOME

e NIUKO3U/JIHASA CBA3b MEKIY MOHOCAXAPHIHBIMHU 3BeHbSIMH 00Pa30BaHA MOJIyaleTAJIbHbIMHA
(NIMKO3UAHBIMH) THAPOKCUJIAMH 000MX MOHOCAXAPHU/I0B

e TIO/IBEPralOTCs TAYTOMEPHBIM IPEBPAILCHHSM, B PE3YJIBTAaTe YETO CYLIECTBYIOT B anb(da- u Oera-
aHOMEpHBIX (popMax, KOTOpbIE CIOCOOHBI MEPEXOUTH JPYT B IPyra 4epe3 OTKPHITYIO GopMy

e CIOCOOHBI ITPOSIBIIATH BOCCTAHOBUTEJIbHBIE CBOMCTBA
e  MYTapOTHPYIOT B paCTBOpPax
He saBnsercs romononncaxapuaom
e TI'MAJYPOHOBasi KHCJIOTA
e JICKCTpaH
. TJIMKOI'CH
e aMwuiO3a
KauectBennas pcaKkuud 11 TTTFOKO3bI
e B3amMoJeHcTBHE ¢ peakTHBOM TosteHca (peakuusi «cepedpsAHOro 3epKaJIa»)
e BOCCTAHOBJICHHE B COOTBETCTBYIOLIUI CIUPT
e B3aUMOJEHCTBHUE C U30BITKOM YKCYCHOTO aHTHApPUIA
e B3aMMOJEHCTBHUE CO CIMPTAaMU B IPUCYTCTBUM KMCIOTHOI'O KaTrajau3aropa
BepHoe yTBepkaeHME ISl caxapo3bl
e MoABepraercs B pacTBOpPe TAyTOMEPHBIM NpPeBPALLCHUAM
e TUAPOJIU3YETCS B LIEIOYHOM Cpefe
e  COCTOUT U3 OCTaTkoB D-mtoko3bl 1 D-prubo3sl
e  CIOCOOHA K ITMKJIO-OKCO-TayTOMEPUHU

BepHoe yTBepkieHne U1 NMKOreHa



e TMOCTPOEH U3 OCTATKOB a-D-III0KONNPaHO3bI

e  OTHOCHUTCS K T€TepONoIMcaxapuiam

e comepxur B(1—4) MUKO3UIHYIO CBI3b

e OTHOCHUTCS K HEPa3BETBIEHHBIM MOJIHCAXapUIaM
Hesepnoe yrBepxaenue s pochonnnumson

e OCTATOK IVIMIEPUHA COCTUHEH CJI0KHOI(PUPHBLIMH CBSI3SIMHU C ABYMSA ocTaTrkaMu ¢ochopHoii u
O/IHMM OCTATKOM BbICHIEH JKMPHOIl KHCJIOTHI

e  OCTAaTOK aMHUHOCIIMPTa COCJAMHEH CIIOXKHOAI(PUPHOU CBSI3BIO C OCTATKOM (POCHOPHOIT KHCIOTHI
e B cocraB (hochonunuI0B BXOJSAT OCTAaTKH CEPUHA, KOJTAMHHA WJIH XOJIMHA
e MOJIEKYJIa IMEET CTPOCHUE BHYTPEHHEH COH (IMITOJIIPHOTO HOHA)
B opranusme He QpyHkunonupyer oydepHas cucrema
e aneTaTHas
e (¢ocdarnas
e ruapokapOoOHaTHas
e aMMHAYHAS

Cucremoii «ObICTpOro pearupoBaHus» (PYHKIIMOHUPYIOLIEH B IJ1a3Me KPOBH U CIIOCOOCTBYIOLIEH
HeHTpanu3aluuu KUCIOT SIBIISETCS

e THApPOKapOOHATHBII Oydep
e ameraTtHbIl Oydep
e (Qocdarnslii Oydep
e aMMHa4HbIN Oydep
B opranusme uenoBeka He (YHKIMOHUPYET
e ¢opmuarHblii 6ydep
e OenkoBbIil Oydep
e amMMHa4HbIi Oydep
e (Qocdarnslii Oydep
Camolii cUITbHON KUCIIOTOM M3 MEPEUNCIIeHHBIX HUXKE COSMHEHUH SIBIsSETCS
e YKCYCHasi KHCJIOTA
e DJIHIEPHH
e JTaHOI
e (eHoON

X.]'IOpI/I,Z[ — adHHUOH Y4YaCTBYCT B OpraHu3Me 4YCJIOBCKA B



e CO3IAHUH HEOOXOAMMOI0 OCMOTHYECKOTO JABJICHUS
e pEryssiiuu paboThl IUTOBUIHOMN JKEIIE3bI
e  PErylslliU BOTHO-COJIEBOTO OOMEHA

e IIEp€aady€ HCPBHBIX UMITYJIbLCOB

B npokapunoTndeckoi KJeTKe OTCYTCTBYIOT
e pubOCOMBI
e KIYTHKH
e  MHUTOXOHJAPHUH
e  IMTOIUIa3Ma
K nmpokapuoram oTHOCST
e rpudHI
e OaxTepuu
e JIMIIAWHUKH
e  BUPYCHI
Opranensl, o0mIHe ISl PO- U DYKAPHOTUIECKUX KIETOK
e  ME30COMBI
e  JIM30COMBI
e pudocomsbl
e  KOMIUIEKC ['0nbaKu
BupycHBIM reHeTHYECKIM MaTepuajIoM SBIISIETCS
e Tosbko JJHK
e uJIHK, u PHK
e Ttonbko PHK
e TUIA3MHUIA
Bupyc BUY nopaxaer kineTku
e  DPUTPOLUTHI
e  TPOMOOIUTHI
e JUM@OUHUTHI
e D03MHOQUIBI

3penbie BUPYCHBIE YaCTUIIBI HA3BIBAIOTCS



e BHPHOHAMH
e peTpoBHpYyCaMu
e Oaxtepuodaramu
e  KalCHJIaMHU
Br16epute BepHOE YyTBEPKICHUE
o Pa3sMHoO)kasicb BHYTPH KJI€TKH, BUPYChI HCIIOJIb3YIOT €€ JHepreTHYecKne pecypchl
o T'enomsl BUpycoB Oosiee pa3HOOOPA3HbI 10 COCTaBY, YEM I'€HOMBI KJIETOUHBIX ()OPM KHU3HU
e Bupycsl MOryT caMoCTOATEIbHO JBUTATHCS, UCIONb3YS] XUMUUYECKYIO SHEPTHIO
e Jlna pa3MHOXEHHUs BUpycaM He TpeOyeTcsl SHeprusl
Bri0epute BepHOE yTBEpKACHUE O OAKTEPUIX
e Kuerounbie ¢popmbl :KM3HHU, KJIETOYHASI CTEHKA U3 MYPEHHA
o Kuerounslie GopMbl )KU3HU, KJIETOYHAS CTEHKA U3 XUTHHA
o Hexnerounsie popmel xKu3HH, haru
o Hexnerounsie popmbl xKu3HHU, OakTeprodaru
BriOepute BepHOE yTBEpKACHUE O BUPYCax
o Hexunerounbie ¢popmbl :KM3HHU, OakTepUO(paru, BUPHOHBI
o Hexknerounsie popMmsbl Ku3HHU, OakTepuu, haru
o Copaeprkar Karcuj, KICTOYHYIO CTEHKY U3 MypEeHHA
o Copaepikar cynepKkancui, KIeTOYHYI0 CTEHKY U3 XUTHHA
Bribepute HEBepHOE yTBepxkieHNE
o bakrepuu, B oT/INYHE OT IYKAPHOT, He CIIOCOOHBI K (POTOCHHTE3Y, TAK KAK Y HUX HeT IJIACTH]
e bakrepuu, B oTIMuUME OT 3YKapHOT, IOYTH HE UMEIOT MEMOPAHHBIX OpraHesI
o bakrepunu, B oTIIMUNE OT 3yKapHOT, CIOCOOHBI K MOTYYEHHUIO SHEPIHH IyTEM XeMOCHUHTE3a
o JIHK Gakrepuii yaBauBaeTcs nepes KaxabIM JIeJIeHUEM
Bribepute HEBepHOE yTBepxkieHNE

o bakrepuu, B oT/IMYHE OT 3YKAPHOT, He CMIOCOOHBI K KHCJIOPOIHOMY IBIXaHUI0, TAK KAaK Yy HUX
HeT MUTOXOHAPHUIi

o Jlnsa GakTepuil HE XapaKTePEH ITUTOCKEIET

e bakrepun He ciocOOHBI K (HaroruTo3y

e Cpemu 6akTepuii HET HACTOSIIMX MHOTOKJIETOYHBIX OPTaHU3MOB
bakrepuanbHast KOHbIOTAIUS — 3TO

e AHAaJIOr M0JIOBOTO Mpouecca



o becnonoe pazmMHOxkeHnE

e Cnoco0 nepenBuxeHus

e Cnoco0 3amuTh

TpanciuTos - 370!

e TPAHCHOPT BEeNIECTB Yepe3 KIEeTKY TPAH3UTOM

e TPAHCHOPT BEIIECTB U3 KIETKH BO BHEKJICTOYHOE MPOCTPAHCTBO

e TPAHCHOPT BEHIECTB U3 BHEKJICTOYHOTO MPOCTPAHCTBA B KIETKY

e TPAHCHOPT BEIIESCTB U3 OJIHOTO KOMITAPTMEHTA KIIETKH B JPYroi
[Tytem obGneruennoit nuddy3un TpaHCIOPTUPYETCSs?

e IUVIIOKO3a

e N,
L] 02
e COy

XosecTepuH NPOHUKAET Yyepe3 MeMOpaHy MyTéM
e OIOCPEAyeMOro penenTopaMu HAOHUTO32
e IHHOLHUTO32
e (aromurosa
e oOneruénHoit nudpdy3un

HeGonpime He3apsyKeHHbIE MOJIEKYIBI M UIMEIOLIIE CPOICTBO K unuaam Bemectsa (Oz, CO,, C,Hs0H,
CTEpPOUIHbIE TOPMOHBI, THPOKCHH, MHTAJISLIMOHHBIE HAPKO3HBIE CPEJICTBA U JIP.) JIETKO POHUKAIOT B
KJIETKY Yepe3 JIMMUIHBIA OUCIIoN myTem

o IIpocroit nuddy3un
e Ocmoca
e Ob6neruyenHoit muddysuun
e AKTHUBHBIM TPAHCIIOPTOM
HepactBopumble B mumnuaax, riroKo3a, aMUHOKHUCIIOTHI, K", PO437 MPOHUKAIOT MMyTEM
o obOaeryennoi nuddysun
e mpocToi 1udpdy3un
e ocMmoca
e AKTHUBHBIM TPAHCIIOPTOM

cDOpMI/IpOBElHI/IC OHAOHHUTO3HOTO ITY3bIPpbKa, ICPCHOC €TO0 K MPOTHUBOIIOJIOKHOMY KOHITY KJICTKH U
BBIJICJIICHHUE COACPKHNMOI'0 SK30IIMTO30M HA3bIBACTCA

o Tpancuuros



o IIuHommMTO3

o @aronuros

e  DK301UTO3

[IpumMepoM TpaHCIIUTO3a SBISCTCS

e TPAHCHOPT AHTHUTEJ U3 I'PYATHOT0 MOJIOKA, NlepeceKaArIIUe IMUTEIHil KHIIIeYHHKA
e TOIVIONICHUE OaKTepHii MakpodaraMmu

e  PEryaupyeMbIil yTh SK30IUTO3a

e KOHCTUTYTHBHBIN ITyTh SK30LIUTO3a

TekyuecTb MeMOpPaHbI 3aBUCUT OT

HaJINn4Yus IlBOﬁHbIX CcBsI3ell B MOJICKY/IAX )KHPHBIX KUCJIOT

COCTaBa INTMKOKaJINKCa

HCIIPOHULIACMOCTH JIMIIUI0B IJIA l"I/II[pO(l)I/IJ'ILHHX MOJICKYIL

HaMA4ust epudepruyecKkux OEIKoB

B kiteTke Oemku Ha 3KCIIOPT CUHTE3UPYIOTCS

B r1agakoi JIIC

Ha CBOOOJHBIX prbocomax

B sJIpe

B rpanyisipHoit OI1C

Pa3BuTtHe atepockiiepo3a CBA3aHO C MOBBIILIEHHBIM COJIEp)KaHUEM B MeMOpaHe
e (dochomunuos

e 0OenkoB

e XoJiecTepoJa

e  IJIMKOTeHa

AHTHTEHBI pa3JIMYHBIX TPYII KPOBHU CBSI3aHBI C HATMYHEM HAa MEMOpaHe SPUTPOLIUTOB
e IIMKONPOTena0B (INIMKO(POpHHOB) A 1 B

e  IJIMKOJUIIH]IOB

e aKTHHA

e CIEKTpHHA

PenenrropHyto (yHKIIHIO Ha TOBEPXHOCTH KIJIETOK BBITOTHSIOT

e IIMKONPOTEMHbI NINKOKAJIMKCA

e (Qochomunuasl B cocTaBe MeMOpaH

e XOJIECTepOI



e MOJIEKYJIBI TIIFOKO3bI
N3rubs1 B «<XBOCTaxX» )KUPHBIX KUCIOT OOYCIOBICHBI

e IBOMHBIMHU CBSI3SIMHU B MOJIEKYJIAX KUPHBIX KHCJIOT

e THJAPOKCWIBHBIMU IPYIIIAMH [JIKLIEPOJIA

e CPEIHEH IMAPOKCUIILHOM IPYIIION

e  DPA3NUYMUIMU B JUIUHE «XBOCTOBY

UTO MpOU30MAET C IPUTPOIIUTAMH, €CITU UX IIOMECTUTh B TUIIOTOHHYECKui pactBop NaCl?
o I'emoum3

o [Inazmonus

e Hwuyero He uzmeHurcs

e  DPUTPOLUTHI CIUTHYTCS

['mukokanukc

e Haxonutcs Ha magkoi DIIC

e HAXOAMTCS HA HAPY:KHOM MOBEPXHOCTH MJIa3M0JIEMMbI

e 00pa3oBaH yriueBoJamMu

e YYaCTBYET B KJICTOYHOM aJre3Uu 1 KJIETOUHOM y3HaBaHUU

e HAXOAWUTCS Ha BHYTPEHHEW MOBEPXHOCTH ILJIA3MOJIEMMBI

B cocras nykneoruga JIHK Bxogut

¢ Ocrarok ¢ochopHOIl KHCIIOTHI

e OcraToK a30THOM KUCIOTHI

e OcTaTok cepHOM KUCIOThI

e OcTaToK MOJIOYHOM KHUCTIOTHI

B xpomocome BBIIETAIOT CIEAYIONINE YYACTKH

e TejoMepa

e IIEHTpPOCOMA

e IIEHTPHOIb

e IUKIIUH

Bropuunas nepetskka - 3To

e y4acTok xpomocomsl, ¢ IHK, conepkameit uapopmaunuio o pPHK
e MECTO NPUKPEIICHUS] HUTEH BepeTeHa JeIeHUs

e  YYaCTOK XPOMOCOMBI, CBS3BIBAIOIIUI CECTPUHCKHE XPOMATHUIbI

e MecTO GOPMUPOBAHUS LICHTPUOJIEH



XpomaruH — 310

o koMmiuiekc JJTHK c¢ 0eaxamu

o xomiuiekc /JJHK ¢ yrmeBonamu

o komiuiekc JIHK c xxupamu

o xomiiekc JIHK ¢ meranmamu

LenTpomepa - 3T0

e YYaCTOK XPpOMOCOMBI, CBSI3bIBAIOIINI CECTPUHCKHE XPOMATH/bI
e  YYAaCTOK, 3aIIUIIAIONIUNA CTPYKTYPY XPOMOCOMBI

e YaCTh XPOMOCOMBI, YYaCTBYIOIIHI B 00pa30BaHUM SJIPHILIKA

e MECTO NPUKPEIUICHUS LIECHTPHOIEH

VYHUBEpCaTbHOCTh TEHETUYECKOTO KOJIa COCTOUT B TO, YTO

e OJMHAKOBBbIE AMHHOKHUCJIOTHI KOAUPYIOTCSl OIMHAKOBBIMHM TPHUILJIETAMH Y BCeX OPraHU3MOB

e COBIAJACT MOPSIOK PACoIokKeHus ko0HOB B MPHK ¢ mopsiikoM KoaupyeMbIX aMHHOKHCIIOT B
Oenke

L] OTCYTCTBYIOT pa3ACIIUTCIIbHBIC 3HAKN MCKIY TPUILJICTaAMU
e HHJMBUIYaJECH Y OPraHU3MOB

Mecrtom cuntesa pudbocomansaoit PHK siBnsiercs

e DHJOIUIA3MaTHYECKas CETh

e  IIMTO30JIb

e SIAPBILIKO

e pubocoma

Cungpom JlayHa - 310 mpuMep U3MEHYUBOCTH

KOMOWHATUBHOMN

MOJU(UKAITMOHHON

MYTAIHOHHOM

(beHoTunuIeCcKon

Ocobennoctu kapuotuna npu cuaapome Knaitapensrepa

o 47, XXX
e 45,X0
o 47 21+
o 47,XXY

Ocobennoctu kapuotuna npu cuaapome [llepemesckoro-Tepuepa



o 47, XXX

e 45,X0
o 47 18+
o 47 XXY

Jyiss HopMabHOTO (PYHKIIMOHUPOBAHUSI OoMeMOpaHa )KUBOTO OpraHU3Ma JIOJDKHA HAXOIUTHCS B:

¢ B KHIKOKPHUCTAJINYECKOM COCTOSTHUM
TBEPJIOM aMOP(PHOM COCTOSIHUH

® B TElb COCTOSIHUHI

® B IKUIKOM aMOP(GHOM COCTOSSHUU

XapakTepHoe BpeMs JarepaiibHoil nuddysuu:

107-10%¢
HECKOJIBKO 4acoB
lc

1 yac

®a30BHIA nepexo JUIMUAHOIO CJI0A MCM6paH N3 XXUJAKOKPHUCTAIUINYCCKOTO COCTOAHUSA B I'CJIb
COIIPOBOXKOACTCA:

YBeiuueHneM TOJIMMHBI MEMOPaHbI
YMEHbIIIEHHEM TOIIIUHBI MEMOPAHBI
TonmuHa MeMOpaHbl HE U3MEHSIETCS
Takoit mepexoa NpOUCXOAUTh HE MOKET

BsizkocTh munuaHOTO CNost MeMOpaH OJIM3Ka K BI3KOCTH:

OJINBKOBOI'0 MAacJia
JTaHoJIa

aleToHa

BOJIBI

K03(1)(1)I/II_[I/ICHT MMPOHUIIACMOCTH P Bemiectra qepes MeM6paHy HUMECT pa3MCPHOCTH:

Mm/c
MoJIb/(M2-¢)
Kr/M3

c/M2

[Ipu Bo30yx1eHUH MeMOpaHbl IPOHULIAEMOCTD JIJIsl HATPHS YBEIHMUMBAETCS

B 500 pa3
B 50 pa3

B 5 pa3

B 5000 pa3

OcMoc — 3TO IBMKEHUE BOJIBI Uepe3 MEMOpaHy:

B 00/12cTh 00JIb1ICH KOHIEHTPALMHU PACTBOPEHHBIX BElIECTB
B 00J1aCTh MEHBLIETO TUAPOCTATUYECKOTO AaBICHUS

B 00JIaCTh MEHbIIIEH KOHIIEHTPALMU PACTBOPEHHBIX  BEIECTB

C MOMOIIBIO MOJIEKYII-TIEPEHOCUHUKOB



VYpaBHeHnue Duka onpenesnser:

® IUIOTHOCTH MOTOKA HEHTPAJBLHBIX MOJIEKYJI HJIM HOHOB NPH HAJIMYMHU I'PATUEHTA
KOHIIEHTPAIUH

® [IJIOTHOCTH IIOTOKA HeﬁTpaHBHBIX MOIJICKYJ UJIX KOHOB B COOTBETCTBUU C I'PaJUCHTOM
OJICKTPOXHMHUYCCKOI'O IOTCHIIKMAIa

® JIJIOTHOCTH IIOTOKa HeﬁTpaﬂbeIX MOJICKYJI UJIM1 HOHOB B OHHOPOHHOﬁ Cpeac, Korga rpaaucHT
OJICKTPOXHUMHUYCCKOI'O IMOTCHIIKMAIa PAaBEH HYIIIO

® HCT IIPABUJIBHOI'O OTBETA

XapakTepHoe BpeMsi IIepeCcKOKa MOJICKYIIbI (HOCQOIUIHIIOB U3 OJHOTO CJIOS B APYTOM:

® OT OJHOIO 10 HECKOJbKHX YaCOB
e [ Mc

e 107-10%¢

e Ic

[

Ha noBepxHOCTH KJIETOYHOTO sA11pa



