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BOHpOCLI HEHTPAJIU30BAHHOI'0 TCCTUPOBAHUSA

JIns IpoKapuOTHYECKOM KIIETKU XapaKTEPHO HAIMYNE

e  MHTOXOHJIpPUI

e HYKJIEOHAa

e  IIM30COM

e sjpa
B npokapuotrnyeckoil KIeTKe OTCYTCTBYOT

e puboCcoMBI

L ME30COMBI



e KTYTHKH
e  MHTOXOHAPHUH
K nmpokapuoram oTHOCST
e rpubsHI
e OakTepum
e JIMIIAWHUKHA
e  BUPYCH
Opranemisl, 00mmye 715 Po- ¥ 3YKApUOTHIECKUX KIIETOK
e  ME30COMBI
e  JIM30COMBI
e pudocoMbl
e komiuieke [onbmxu
BupyCHBIM T€HETHYECKUM MaTePUAJIOM SIBIISETCS
e Tombko JJHK
e u JIHK, u PHK
e Ttonbko PHK
e TUIA3MHUIA
Bupyc BUY nopaxkaer kineTku
e  DPUTPOIUTHI
*  TPOMOOIHTHI
e JMM(OUUTHI
®  DO3WHO(UIIEI
3perible BUPYCHBIC YaCTHIIBI HA3bIBAIOTCS
e BHpPHOHAMH
e  Me30coMaMH
e  peTpoBHpyCaMu
e Oakrepuodaramu
®DyHKIMS KallCUaa JJis BUpyca MMMYHOIe(PUIIUTA YeI0BEKa -
e 3ammTHas 0007109Ka
o llepenaya HaceACTBEHHOM H(MOPMAIIH
e PenenrropHoe oOpa3oBaHue
e 3ammTHAs TOMOTHUTEIbHAS 000JI0YKa U3 MeMOpaH X035 MHa
K mpusHakam CTpOEHHUsS IPOKApUOT OTHOCATCS

¢ Kouasbuepas JJHK, Haauuue pu6ocom, oTCyTCTBHE MEMOPAHHBIX OPraHesI



o Kompnesas JHK, nannure MeMOpaHHBIX OPTaHEI, K'Y THKH
o Jluneitnas JIHK, Hanmgue muTockenera, OTCyTCTBHE MEMOPAHHBIX OpTraHesl
o Jluneitnas JJHK, Hanmmdare MmeMOpaHHBIX OpraHeIUL, KTy THKH

Ha pucyHke nokasaH npolecc pa3MHOKEHUs OaKTepuid. JTo:

npocToe OHHAPHOE JeJieHne
. MHTO3

. KOHBIOIralyst

e  aMuTO3

Ha pucynke n3o0paxkeHa cxema:

F asamnzs

e KOHBIOTAIMHU OaKTepHuii

*  SHAOMHTO3a OaKTEpUi
*  KOIYJISILMU IOJIOBBIX KJIETOK
e amMuTO3a OaKTepuii
Bribepute BepHOE yTBEpKACHUE
e Pa3mHokasich BHYTPH KJIETKH, BUPYCHI HCIOJIB3YIOT €€ JHepreTHYecKue pecypesl
e T'enomsl BUpYCOB OoJiee pa3HOOOPA3HBI IO COCTaBY, YEM T'€HOMBI KJIIETOUHBIX (HOPM KHU3HH
¢ Bupycsl MOTyT caMOCTOATENBFHO IBUTATHCS, UCTIONB3YS! XUMHUYECKYIO SHEPTHIO
o Jlnst pa3MHOXKEHUS BUpycaM He TpeOyeTcst SHeprust
Pacmio3Hath M yBHIETH BUPYC YAAJIOCH C HOMOIIBIO
*  3JeKTPOHHOI0O MUKPOCKOMNA

L4 CBCTOBOI'O MUKPOCKOIIa



e  (UIyOpECIEHTHOTO MUKPOCKOIIA
e  KOH(OKATHLHOTO MHKPOCKOITA
UTo OTCYTCTBYET U3 MEPEUUCIICHHOTO Y BUPYCOB?

e Ilnazmmuasl

e JIHK
e PHK
e Kamncug

K xakomy paHTY OHOIIOTHYECKO CHCTEMAaTHKH OTHOCSTCS OakTepun?
o Jlomen
e IlapcTtBO
e Pox
e (CemelicTBO
B kJeTkax mpoKapuoT OTCYTCTBYIOT:
e  MUTOXOHAPHUH
e PHK
e  BKJIIOYEHUS
e  pubOCOMBI
K sykapuoram oTHOCSTCS
e KMBOTHbIE
e Oaxrepun
*  BHUpPYCHI
e apxeu
BribepuTe BepHOE yTBEpHKACHHE O OAKTEPHUSIX:
¢ Kiuerounsie ¢popMbI ;KH3HU, KJIETOYHAS CTEHKA U3 MypeHHa
o Kietounslie popMBbI )KHU3HHU, KJIETOYHAS CTCHKA U3 XUTUHA
e Hexnerounsie GopMbI )KU3HH, (aru
e Hexnerounsie ¢hopmbI XXu3HH, OakTepruodaru
Bribepute BepHOE yTBEpIK/ICHHE O BUPYCaX:
e Heknerounbie popmMbl KU3HU, OaKkTeprOdaru, BHUPHOHDI
e Hexknerounsle hopmbl )xu3HH, OakTepuu, haru
o Copmepkar Karncuj, KIeTOYHYI0 CTeHKY U3 MyperHa
o ConepiKar cynepKarcuI, KIeTOYHYI0 CTeHKY H3 XHUTHHA
ApxesM 1 0aKTEpHUAM CBOMCTBEHHO HAIHYHE

e  KOJIbIIEBOI XPOMOCOMBI



PHK renoma
Kancuaa ais 3amuTel JJHK

TONBKO WH(POPMATUBHBIX ydacTkoB B JJHK

EaKTepI/IO(baI‘I/I HCIIOJIB3YIOTCA B MCOUIIUHE!

AJIs1 JieueHUus1 0aKTepUaJIbLHBIX 3200/1eBanuii (OpomHoro Tuga, Tu3eHTEPUN U Ip.)
JUTSI ISYSHHs] BUPYCHBIX 3a00JI€BaHni (TPHIIa, KOBUIA, KPACHYXHU U JIp.)
JUIS JICICHUS TIPOTO30MHBIX 3a00ieBanmii (aMEéOnasa, JIeHIITManno3a 1 Jp.)

B Ka4eCTBE IPOOMOTHUKOB

VY OakTepuii, B OTIIMYHE OT 3yKapHOT:

HET MUTOXOHAPHUIi
HET pudbocoM
JIHK omHomenodeunas

00J1e€ MTPOYHBIIA ITUTOCKEIICT

Bribepute HEBepHOE yTBepkaeHNE

BaxkTepuu, B oTJIM4YME OT 3YKAPHUOT, He CIOCOOHBI K (OTOCHHTE3Y, TAK KAK Y HUX HET
IJIACTH]Y

bakrepun, B OTIMUME OT SYKapUOT, [IOYTH HE UMEIOT MEMOPaHHBIX OPTaHeIT
bakrepun, B OTIMYKE OT 9YKapUOT, CIIOCOOHBI K MOIY4YEHHUIO SHEPIUU IIyTeM XEMOCHHTE3a

JHK 6axrepuii ynBanBaeTcs nepes] KaKIpIM AeTIeHIEeM

Bribepute HEBepHOE yTBEepkaeHNE

BaKTepI/lI/I, B OTVIMYME OT IYKApPHUOT, HE CIIOCOOHBI K KUCJIOPOAHOMY NBIXaHUI0, TAK KAK Yy
HHUX HET MHTOXOH}]pI/Iﬁ

s 6akTepuii HEe XapaKTepPeH IMUTOCKETIET
bakrepun He criocoOHEI K (paroruTozy

CpeILI/I 6aKT6pHI>'I HET HACTOAMIUX MHOTOKJICTOUYHBIX OPTaHU3MOB

BribepuTe npaBUIIbHYIO MOCIE0BATEIBHOCTD )KU3HEHHOTO IIUKIIA BUpYCa

A)]COpﬁIII/Iﬂ Ha MeMﬁpaHe KJIeTKH -> NMPOHUKHOBEHHUE B KJICTKY U ocnoﬁome}me
HYKJIC€HHOBBIX KHCJIOT OT KaliICuJaa -> CUHTE3 BUPYCHBIX 0eJIKoB -> cﬁoplca BUPHUOHOB ->
JIN3UC KJIETKHU

IIpoHVKHOBEHHE B KJIETKY U OCBOOOK/IEHHE HYKJIEHHOBBIX KHCIIOT OT KallCH/Ia -> CHHTE3
BHPYCHBIX O€JIKOB -> aficopOInsi Ha MeMOpaHe KIETKH -> JIN3HC KIETKH -> cOOpKa BUPHOHOB

IIpoHVKHOBEHHE B KJIETKY U OCBOOOK/IEHNE HYKJIEHHOBBIX KHCIIOT OT KallCH/Ia -> CHHTE3
BHPYCHBIX O€JIKOB -> cOOpKa BUPHOHOB -> a/IcOpOIHS Ha MEMOpaHe KIETKH -> JIM3HUC KIETKH

Ancopbunsa Ha MeMOpaHe KIeTKH -> CHHTE3 BUPYCHBIX OETKOB -> cOOpKa BUpPHOHA ->
MIPOHUKHOBEHHE B KJIETKY U OCBOOOXKIEHIE HYKJIENHOBBIX KUCIIOT OT KallCH/a -> JIM3UC KIETKH

Bribepute BepHOE yTBEpKACHUE



e Bupycsl, B 0TIH4HE OT KJIETOYHBIX (JOPM KM3HH, He CIIOCOOHBI Pa3MHOXKATHLCA 0e3
HCIIOJIb30BAHMSA PeCypPcoB KJICTKH

e Bupycsl He 3BOTIOLMOHUPYIOT
¢ Bupycsl MOryT caMOCTOATENBHO MEPEABUTaThCS B LIUTOILIA3ME KIETKH
¢ Bce BUpyCHl IMEIOT JTMIIONIPOTEUAHYIO MEMOpaHy
Kakue nporeccsl xapakTepHbl Kak JJisl BAPYCOB, Tak U AJs KICTOUHBIX (POPM KHU3HH?
¢ Peniukanusi HyKJIEeMHOBBIX KHCJIOT
e (OOMeH BeleCTB
e Cunres Oenka
o Ilonmyyenue sHeprun
BakrepuanbHast KOHBIOTALUS - 3TO
o IlepeHoc 4acTH reHeTHYECKOro MaTepuasa (MJIa3MuJ WIH HYKJIe0H1a)
e llepenoc wactu PHK mipu xonTakTe 6akrepuit
o llepemerenne ¢aros U3 OmHON OaKTEpUH B IPYTYIO
o [lepemerieHue Karncysbl OT OJHOM OakTepuu Ha APYTYIO
BaKTCpI/IaHI)Haﬂ KOHbKOI'allust — 3TO
e AHAaJIOr I0JIOBOIO IpoLecca
e becnonoe pasmHOxkeHHE
e Cmoco0 nepenBmKeHMs
e Croco0 3amursl
BakrepuanbHas KOHBIOTAIIUS XapaKTepU3yeTcs
e OngHoHanpap/JeHHbIM NEPEHOCOM IreHeTHYeCKOro MaTepHuaJia

. I[BYHaHpaBJ'ICHHLIM MNEPEHOCOM I'CHCTUYCCKOI'O Marepuaia

. I[BYHaHpaBJ'ICHHLIM NEPEHOCOM HUTOIUIA3MbI C MATATCIbHBIMU BECIICCTBAMU U INIa3MUAaMU

e IlepemerienremM ogHONM OAKTEPHUH C TIOMOIILIO IPYTOM
BbakTepuansHas KOHBIOTAITUS - 3TO

e Ilepenpauya JHK

o Ilepegaua PHK

e Ilepenaya muTaTeTHLHBIX BEIIECTB

e Ilepemaua Kancymbl BRICOXIIEH OakTepun
K sykapuoram oTHOCSTCS:

e pacTeHHA

e  BHPYCHI

e Oaxrepun



e apxeu
151 IpoKapHuoT, B OTIIMYHE OT 3YKAPUOT, HE XapaKTEPHO:
e  MHOIOKJIETOYHOCTb
e  HAIMYHEC JTUMHIHON MEMOpaHBI
e  TIpoIeCC TPAHCKPUIILIUU
e  IIPOLIECC TPAHCIAUUU
15 npokapuoT, B OTIIMYHE OT 3yKAPUOT, BOZMOXKHO:
e MOJIyYeHHEe JHEePruM myTeM XeMOCHHTe3a
e  JICIICHUE MEW030M
e Hamuune PHK-renoma
e pa3MHOXKECHUE MApPTEHOICHE30M
151 OpoKapHuoT, B OTIIMYHE OT SYKApPHUOT, HE XapaKTEPHO HAIHYKE:
e MeMOpaHHBIX OpraHeJs1
e pubocom
e PHK
e  HapPY)XHOW KIETOYHON MEMOpaHBI
151 OpoKapuoT, B OTIMYHE OT 3YKAPUOT, XapaKTEPHO:
e MpsiMOe OMHApPHOeE J1eJIeHne
e  MHOXXECTBEHHOE JieJIeHUE (LITM30TOHUS)
e TIApTEHOTEHE3
e  Meiio3
Jnst Hykieonma 6akTepuabHOW KIIETKH XapaKTepHO:
e IIpukpenyenue Kk nMTOMIA3MaTHYECKON MeMOpaHe
e JluHeiiHOE cTpoeHuE
e Hanuume rucroHos
e Hanuumne untpoHOB
Jnst Hykieonia 6akTepualbHOM KIIETKH XapaKTepHO:
e Pacnonoxenue B IUTOILIA3ME
e JluHeitHOE cTpoEeHNE
e Hanuuue rucroHos
e Hanuumne untpoHon
st Hykiieonia OaKTepHalIbHOM KIETKH XapaKTepPHO:
e OTcyTCTBHE HHTPOHOB

e Hajnuune rucToOHOB



e JluneitHoe cTpoeHne
e PacnosnoxeHue B sape
Jns Hykineonga 6akTepruabHON KIIETKH XapaKTepPHO:
e OTtcyTcTBHE THCTOHOB
e JluHeiiHOE CTpOEHNE
e PacnosnoxeHue B sape
¢ Hanuuue UHTPOHOB
Jns Hykineonma 6akTepruabHON KIIETKH XapaKTepHO:
¢ KouabueBoe crpoenue
e Hannune rucroHos
e Pacnonoxenue B sipe
e Hanuumne uaTpoHOB
Knerounast crenka OakTepHid CONEPIKUT:
e MYpeHH
e LEJUIIOJIO3Y
e  [JIMKOIEH
*  XUTUH
[To Tumy muTanust OakTepur MOTYT OBITh
e aprorpodamu u rereporpogamu
e aspobamu U aHadpobdamMu
e  [aTOr€HHBIMU U HEMATOI€HHBIMU
e  O0NUTaTHBIMU U (PaKyIETATUBHBIMA
s 6akTepruanbHO# KIETKH XapaKTEPHO:
* OTCYTCTBHE KOMIAPTMEHTAIIMH WUTOMJIA3MbI
e  HaJM4Me KJIETOYHOIO LIEHTpa
e  Pa3MHOXKEHHE CIIOPaMHU
e [IOJIHOE OTCYTCTBUE OpraHeII
s 6akTepuanbHOM KIETKH XapaKTEPHO:
e pubdocombl 70 S
e redoM npencrasieH JHK unu PHK
e MeMOpaHHBIE OpraHeIUIbI
o XUTHUHOBAA KJICTOYHAA CTCHKa
TpaHcuuTo3 - 310:

(] TPAHCHOPT BEIIECTB Y€PE3 KICTKY TPAH3UTOM



¢  TPAHCIOPT BEILECTB U3 KJIETKH BO BHEKIETOYHOE MTPOCTPAHCTBO
*  TPAHCIOPT BELIECTB U3 BHEKJIETOYHOTO POCTPAHCTBA B KIETKY
*  TPAHCIOPT BELIECTB U3 OHOTO KOMITAPTMEHTA KJICTKH B IPYTOH
[Tytem obneruennoit auddys3un Tpancnoprupyercs?

. INIIOKO03a

] N2
] 02
e CO;

XonecTepuH MPOHHUKAET Yepe3 MeMOpaHy My TEM. ..
e 0OIIOCpPENyeMOro penenTopamMu 3HA0LHUTO3a
e  TMHOLMUTO3a
e (¢aromnmrosa
e oOner4y€HHol muddy3un
VYyacTByeT B 00ecieueHIY TOMe0CTa3a BHYTPUIIIA3HON JKUAKOCTH
e aKBaNlOpPHUH
e  AHKHWPHH
e TpaH(epasa
e  KaJrepuH

HeGomnpiue He3apsHKeHHBIC MOJICKY/IbI M MMEIOIIUE CPOACTBO K Jinnuaam Bemiectsa (02, CO2, C2H50H,
CTEPOUJIHBIC TOPMOHBI, THPOKCHH, MHTAJIAIIMOHHBIC HAPKO3HBIC CPEJICTBA U JP.) JIETKO MPOHUKAIOT B
KJIETKY Yepe3 JIUMUIHBINA OUCIION myTeM

e IIpocroii nuddy3un

e OcmMmoca

e OGneruyenHoit audys3un

e  AKTHBHBIM TPaHCIIOPTOM
HepacTBopHMEBIE B TMNMAAX, TIIOK03a, aMUHOKUCTIOTEL, K*, PO4*~ mponukaroT myTém

e oOneryeHHoi nupdy3nu

e npoctoit nuddy3un

e ocMmoca

e  aKTUBHBIM TPAaHCIOPTOM
XonecTepuH MEMOpPaHBbI

o IIpunaer xecTKOCTH

o Ilpunaer snacTH4HOCTH MEMOpaHe

. BBITNIOJIHACT TPAHCIIOPTHY O (bYHKL[I/IIO



e TIpUJACT BA3KOCTh MEMOpaHe
Kakue cTpykTyphl y4acTBYIOT B OOMEHE TIIMKOTeHA
e rmuaakas IIIC
e 1mepoxoBaras DIIC
®  MUTOXOHJPUHU
e  IPOTEOCOMBI
ITomoraet mogaep>KUBaTh MOTEHITHAT TIOKOSI KIIETKH
e Na'/K*-AT®da3a
e AT®d-cunrerasa
e buoTtuHOBasg aUraza
e JIHK monumepasa

DopMupOBaHUE SHAOLMTO3HOTO Iy3bIpbKa, IEPEHOC €T0 K IPOTUBOMOIOKHOMY KOHILY KJIETKH U
BBIJICJIEHHE COAEPKUMOT0 SK30LIUTO30M Ha3bIBACTCS

e Tpancuuro3
e [IunonuTo3
e  daronuro3
e  DK30IIUTO3
[IpumepoM TpaHCLUTO3a SABISETCA

e TPAHCIOPT AHTHTEJ U3 TPYIHOI0 MOJIOKA, IlepeceKaloIMe INUTeIH KHIIeYHHKA Y
NOTOMCTBA

e momiomieHue OakTepuit Makpodaramu
e  PEryJMpPYEMBbIi IyTh SK30LUTO3a
®  KOHCTUTYTHBHBIW IyTh SK301INTO3a
TexyuecTb MeMOpaHbI 3aBUCHUT OT
e  HaJM4Ms ABOWHBIX CBsI3ell B MOJIEKYJIaX ;KUPHBIX KHCJIOT
e  COCTaBa IIMKOKAJIHMKCA
e  HENPOHMIAEMOCTH JHITUIOB JUIsl TUAPOQUIBHBIX MOJIEKYIT
e  HaMWYMS MepUPpepUIeCKUX OEITKOB
B knetke 6enku Ha SKCIIOPT CUHTE3UPYIOTCS
e B mIagxon IIIC
e Ha cBOOOAHBIX puOOCOMax
e Bspe
e B rpanyasapHoi IIC

[Inan cTrpoenust yHuBEpCaIbHOM OMOIOrMUECKON MeMOpaHBI



e J1Ba CJ0s OCIKOB, MY HUMH CJIOH JIUTTHUIOB
e OMJIMIMIHBIN CJION, BKIIOYAIOIIHNI 0eJIKHN

e 1B CJIOS JIMMIUAOB, & MEXITYy HAMH CIIOH OSIKOB

MHTErpanbHbIe OSJIKH YepeAyIOTCs C TPyNIaMH JUMUA0B
PasButHe arepockiiepo3a CBsI3aHO C MOBBIIICHHBIM COACPKaHHEM B MeMOpaHe
e (dochomummaor
e OenkoB
e XosecTepoJia
¢  [JIMKOTCHa
AHTHTCHBI Pa3INYHBIX TPYIIT KPOBH CBSA3aHBI C HAIMYMEM HA MEMOpaHe SpUTPOLIUTOB
e rnuKonporenaos (ukogopuHoB) A u B
¢  [JIHMKOJUIIHIOB
e  CIIEKTpUHA
e arnIIOTHHWHOB O U 3
Penenrtopayro QpyHKINIO Ha TOBEPXHOCTH KIIETOK BBITTIOJHSIOT
¢ IIMKONPOTEHHbI INIUKOKAJMKCA
e (¢ochomunuabl B COCTaBe MEMOpaH
*  XOJIECTEPOI
*  MOJIEKYJbI [JTFOKO3BI
JIMnuaHBIM KOMIIOHEHTHOM MEMOpPaHBbI SBIISIFOTCS
e XouecTrepuH
e Inukomporenpt
e Hyxneonporeuabt
e T[nukodopuHbl

prHHLIe MaKpOMOIJICKYJIbI U MOJICKYJIAPHBIC KOMIIJICKCHI (66J’IKI/I, HYKJICUHOBBIC KUCJIOTHI,
TJIMKOIIPOTEUHBI, IUIIONPOTCUHBI U T.H.) KJICTKHW MTOMIOIIAIOT ITyTEM:

e  BE3MKYJIAPHOIO TPaHCHIOPTA
e oOmerdeHHoON OUQPQPY3UH C TOMOIIBIO OEITKOB-TIEPEHOCYHKOB
e oOyerueHHOU AUQPQY3UH 10 CHEHHATLHBIM KaHaIaM
e  aKTUHOTO TPAHCMEMOPAaHHOTO TPAaHCIIOPTa
AKTHBHBIA TPaHCTIOPT
e OcymecTBisieTcsi ¢ IOMOIIBIO TPAHCNIOPTHBIX AT®a3
e OcyuiecTBisieTcs] C TOMOUIBIO JIHa3

e TpeOyer 3aTpaThl SHEPTHH TSI TIEPEHOCA BEIIECTBA 10 TPATUEHTY KOHIICHTPAIHH



e He Tpebyer 3aTpaThl 3HEPTUU U OCYIIECTBIIACTCS 110 TPAJUCHTY KOHIICHTPAI[UU
ITaccuBHBIIM TpaHCTOPT — 3TO

e O0pa3oBanue KOMIJIEKCa TPAHCIOPTHPYEMOTO BellleCTBA ¢ MEPEHOCYNKOM U NepeHoc 6e3
3aTpaThl JHEPTUH N0 IPATUEHTY KOHIIEHTPAIIMHT

e IlepeHoc BelecTBa 10 rpaueHTy KOHIIEHTPAIUH C 3aTPaToOi 3HEPTruu
¢ IlepeHoc BemiecTBa MPOTHB IPaIMCHTa KOHIIEHTPALK Oe3 3aTpaThl SHEPrUn
e IlepeHoc BelecTBa MPOTUB TPaAUEHTa KOHIIEHTPAIMH C 3aTPaToil SHEPTrUU
Penennropamy Ha OBEPXHOCTH MEMOPAHBI BBICTYIAIOT
e beakn
o Jlummawpr
e HykyienHOBBIE KUCITOTHI
e  VYrneBojwl
Mornekysbl TUIKAI0B B COCTaBE MEMOPaHBI
e Iloasipuble
e Henonspusie
e  XHMMHUYECKH UHEPTHBI
o Karanusupyror 6MoXuMHUYecKue peakuu
Kakas n3 mopneneii MeMOpaHBI cuMTaeTcs Hanboiee COBEPIIEHHON Ha CETOMHAIITHAN ICHb?
e KuakocrHo-Mo3au4Hast MOJEIb
o «CennBuyHas» MOAEIb
¢ MemOpaHa Kak cruronrHast 000J09Ka KIETKH
e JKunkocTtHas Monenb
benky rpymnisl akBalmtOpuHOB OCYIIECTBIISIOT
e PeabGcopOumio Boabl
e  AKTHBHBIN TPAaHCTIOPT MOHOB KaJlHs U HATPHS
e [laccuBHBIN TPAaHCIIOPT HOHOB KaJbIUs
e lI3MeHeHHe TpaHCMEMOPAHHOTO NMOTEHIHATIa

HexoTopsie BemecTBa criocoOHBI MPOXOANUTE Yepe3 MeMOpaHy myTeM mpoctoit nuddysun, 6e3
CHEUMANbHBIX JOMOIHUTENILHBIX CTPYKTYp. BoiOepuTe rpyIiy Wi rpynmnsl BEMECTB, B COCTABE KOTOPBIX
€CTb U T€ BEILECTBa, KOTOPbIE CIIOCOOHBI MTPOXOIUTH Yepe3 MeMOpaHy ImyTeM npoctoit auddy3uu u Te,
JUTSL TPAHCTIOPTA KOTOPBIX HEOOXOAMMBI JOTIONHUTENBHBIE CTPYKTYPHI.

o Imoko3a, kuciaopoa, 6eH30.1
e A3sor, kucioposu, 6eH301
e  Crepouapl, KaIbIHi, KA

e Harpuii, kasnuii, Boza



Na + /K + - AT®aza ocymecTBIsSeT TPaHCIOPT:
e wuoHoB Na + u K + ¢ 3arparoii snepruu AT®
e wonHoB Na + u K + 6e3 3arpars! sHeprun ATD
e TIPOTOHOB
e yoHOB Ca 2+

MBrubsl B «XBOCTAX» KUPHBIX KUCIOT 00YCIOBICHBI
e /IBOIIHBIMU CBSI3IMM B MOJIEKYJIAX )KUPHBIX KHCJIOT
e TUAPOKCUIBHBIMU rpyNIIaMH DIHLIEPOJIA
e  CpeaHeW r'UAPOKCUIBHOU IPyIIION
*  Pa3TUYMUAIMU B JJIMHE «XBOCTOBY

CreneHb TeKy4eCTH KISTOUHOW MeMOpaHbI 3aBUCHUT OT:

. Pa3zauyuii 7JIMHBI M HACBIIIEHHOCTH XBOCTOB JKUPHBIX KHCJI0T, UX B3aUMHOI'0
PacCIo0KeHUs

e 1-il rugpoKCOrpyMNIbI IIHULIEPOIIA

e  2-fi TUAPOKCOTPYMIIBI IIIUIEpOSIa

e bBenkoB, cBA3aHHBIX ¢ MEMOpaHOii
Urto mpou30HAET C IPUTPOIIMTAMH, €CIIH UX TIOMECTUTH B THIIOTOHWYeCcKuil pacTBop NaCl?

e T'emonu3

e IIna3monus

e Hwuero He usmeHuTcs

e  DpUTPOLMUTHI CAUMHYTCS
VYkaxure, QyHKIUH X0JIEeCTeposia B MeMOpaHe

e  pEeLenTOpHas

e (QepmeHTaTUBHAA

e  3allUTHAadA

e TpuIaHHe MeMOpaHe YIPYTOCTH U KeCTKOCTH
K+/Na+ nacoc

e BHJ AaKTHBHOIO0 TPaHCIOPTA

e  BUJ [TACCUBHOTO TPAHCIOPTA

e TpaHcnopt uyepe3 K+- u Na+- kanansl

e  TPAHCHOPT MOCPEACTBOM SHOLNTO3a U IK30IHUTO3a
I'muxokanuke

e Haxomutcsa Ha ragkou OIIC

(] HAaX0JIUTCHd Ha Hapy)l(HOﬁ MOBEPXHOCTH IJIA3MOJIEMMbI



e o00pa3oBaH yIiieBOIaMH
e y4YacTBYeT B KJI€TOYHOH a/Ire3uu M KJIeTOYHOM Y3HABAHHH
e  HAXOJWTCS Ha BHYTPEHHEH MOBEPXHOCTH ILIA3MOJIICMMBI
Hapsny co ctpykrypHoii hyHKIMEH, MEMOpaHHbIE OCIKH BHIOTHSIOT QYHKIUH
®  CHHTETHUYECKYIO
*  pelenTopHyIo
e (epMeHTATUBHYIO
* TPAHCIOPTHYIO
e MpHUIAIOT MeMOpaHe KECTKOCTh
AKTHBHBII TPaHCTIOPT BEILIECTB
e ocMoc
e yepe3 K+- u Na+- kanainbl
®  HJET MO IPaueHTy KOHICHTPAIlUH
e HJeT NPOTHUB I'PAJHEHTa KOHUEHTPALUM
e  KJIATPHUH-3aBUCUMBIi IJHI0LNTO3
MemOpaHHbBIe OSIKHU BBHITTOTHIIOT (PyHKITUH
*  DHEPreTHYECKYIO
* CTPYKTYPHYIO
¢ peuentypHyio
e (epMeHTATHBHYIO
* TPaHCIOPTHYIO
Ob6neruennas auys3us — TpaHCIIOPT BELIECTB
e uepe3 MeMOpaHy CaMOCTOSITEIBHO
e yepe3 cnelUATbLHbIE TPAHCIIOPTHLIE OeTKkH (DeTKU-TePeHOCUNKH)
* 10 rPajiMeHTy KOHIeHTPALHH
e 02,C0O2
*  [IIOKO3bl, AMHUHOKHCJIOT
Oo6neruennas auddysus
e BHJ] aKTUBHOTO TPAHCIIOPTa
e TpeOyer 3arpar suepruu B popme ATO
e MepeMelIeHHE BEIIEeCTB MPOUCXOIUT MIPOTHUB I'PAIUEHTa KOHIIEHTPALIMH
e MpoOTEKaeT ¢ MOMONIbIO 0eJIKOB-TIEPEHOCYHKOB
e MpoTeKaeT uepe3 0eJKOBbIe KAHAJDI

KiarpuH-3aBUCUMBIN HIOLIUTO3



e B AaKTHBHOIO0 TPAHCHOPTA
e  BUJ [TACCUBHOTO TPAaHCIIOPTA
e TpedyeT 3aTpart 3Hepruu B popme ATD
®  TPAHCIHOPT BELIECTB U3 KIETKU
e TPAHCHOPT BELIECTB B KJIETKY
I'muxokanuke
e HaxoauTcs Ha rpanymspaoit D11C
e HAXOIHMTCSl HA HAPYKHOIi MOBEPXHOCTH MJIA3MOJIEeMMbI
e XapakKTepeH JJIfl KJIEeTOK KUBOTHBIX
e  XapakTepeH JUIs BCeX KIETOK
e HaAXOAWTCS Ha BHYTPEHHEH MOBEPXHOCTH IIIa3MOIEMMBI
B cocras nykneoruaa JJHK Bxogut

e [JlenTo3a

e Iekcosa
e Tpuoza
e Terpoza

B cocras nykneoruaa JJHK Bxogut
e  Ocrarok ¢pocdopHOil KUCIOTHI
e (OcTaToK a30THOM KUCIIOTHI
e OcraToK CEpHON KUCTOTHI
e  OcTaToK MOJIOYHOM KHCIOTBI
B cocras nykneoruaa JJHK Bxogut
e A30THCTOE OCHOBaHHE
e  ®docdopHoe OCHOBaHHE
e  AMHHOKHCIOTa
e T'mcron

B cocras nykneoruaa JJHK Moxet BXoauTh

e AlleHHH
e Pubosa
e Jlm3uH

e AprunuH
B cocras nykneoruaa PHK moxeT BxoquTh

e Ilurto3un



e T'mctmmun
e Jlezokcupnbo3a
e Pubosum

HYKHGOTI/IHBI SIBJIAIOTCS MOHOMEpaMU

TPUTTTALCPUIO0B

MOJIUIICIITU OB

ImojImcaxapuaoB

HYKJICMHOBBIX KHCJI0T
CrpyKkTypa ABOMHOMN CHMpaIn XapakTepHa I
e OenkoB
e JHCaxapuaoB
e KpaxMaia
e JIHK
Permukanusa [IHK HaunHaeTcst Ha y4acTke, Ha36IBa€MOM
e omeparop
e IIPOMOTOpP
e  OIEpPOH
e  Ori- caiit
B xpoMocoMe BBIIEISIOT CIEAYIOINE YIACTKH
e TejaoMmepa
e IIEHTpOCOMa
e IICHTPHOIb
e  IUKJINH
BropuuHnas nepetskka — 310
e yuacTok xpomocomsbl, ¢ JIHK, cogepxameii nngopmanuio o pPHK
e  MECTO IPUKPEIUICHUS HUTEH BEpETEHA JICJICHUS
e  YYaCTOK XpPOMOCOMBI, CBA3BIBAIOIINNA CECTPHUHCKHE XPOMAaTH/IBI
e MecTo (OPMHUPOBAHHUS IICHTPUOJIEH
Jlokanu3anuio XpoMoCOM B SIAPE ONPEAETISIOT
e  TeJIOMepbl
e  LEHTPOCOMBI
e  IEHTPUOIHU
®  IUKJIMHBI

Jlokau3aiuo XpOMOCOM B SIAPE ONPEICIISIOT



e I[EHTPOMepHI
e  LEHTPOCOMBI
e LIEHTPUOJU
e  I[UKJIMHBI
XpOoMaruH — 310
e uHTepdazHas popmMa CylIeCTBOBAHUS XPOMOCOM 3YKAPHOT
e xommuieke [JHK ¢ ymeBopumu
o xomuiekc JTHK c xupamu
o xommiekc JJHK ¢ meramnamu
XpOoMaruH — 310
e kommiekc JJTHK ¢ 6examu
e MeTada3zHas popma CyIIeCTBOBAHUS XPOMOCOM
e xommuiekc JIHK ¢ ymeBomumu
e xommiekc JIHK ¢ mununamu
Tenomepa - 310
e KOHIEBOH y4aCTOK XPOMOCOMBI
®  YYaCTOK, B KOTOPOM CBSI3aHBI ABE XPOMAaTUAbI
e  MecTO 00pa30BaHUs MEPBUYHOMN MTPEPETHKKH
e MecTO (POPMUPOBAHHUS KHHETOXOPA
enTpomepa - 310
e INepPBHYHAS NEPeTKKA
®  YYACTOK, 3alUIIAIOIINI CTPYKTYPY XPOMOCOMBI
e  YACThb XPOMOCOMBI, YYaCTBYIOIINI B 00pa30BaHHUH SIPHIIIKA
e  MECTO IPUKPEIUIEHUS LEHTPUOIEHN
Hentpomepa - 310
e MecTO (pOPMUPOBAHUS KHHETOXOPA
®  YYACTOK, 3aIUIIAIOIINI CTPYKTYPY XPOMOCOMBI
e  YACThb XPOMOCOMBI, YYaCTBYIOIINI B 00pa30BaHHUH SIPHIIIKA
e  MECTO IPUKPEIUICHUS LHEHTPUOIEH
Hentpomepa - 310
®  Y4acCTOK XpPOMOCOMBI, CBSI3bIBAIOIIHIT CECTPHHCKHE XPOMATH/bI
*  YYacCTOK, 3aIIMIIAIOMINAN CTPYKTYPY XPOMOCOMBI
e  YacTh XPOMOCOMBI, Y4aCTBYIOIIHUK B 00pa30BaHUH SIPHIIIKA

e  MECTO IPUKPEIUIEHUS LEHTPUOIEH



TIneun XpOMOCOMBI — 3TO YYaCTKH XPOMOCOMBI
e pasjiel/ieHHbIE LIEHTPOMEPOii
e  pazjelieHHbIE BTOPUYHOMN MEPETIHKKOM.
e  Pa3JCNICHHBIC SAPBIIIKOBLEIM OPTaHU3aTOPOM
e  MPUKPEIUISIONIUECS K AICPHON JaMUHE
IlenTpomepa - 31O
e MecCTO NPHUKpeIJIeH!s HUTell BepeTeHa AeIeHus
*  YYaCTOK, 3aIIHIIAIOIIAN CTPYKTYPY XPOMOCOMBI
e  YaCTh XPOMOCOMBI, yYaCTBYIOIIHI B 00pa30BaHUM SIIPHIIIKA
e  MECTO IPUKPEIUICHUS EHTPHUOICH

PHK, yyacTByromue B 3KCIIPECCUN F'€HA Ha YPOBHE TPAHCIIALIUU

e pPHK
e wMsPHK
e wMuPHK
e kPHK

PHK, yyacTByromue B 3KCIIPECCUN T'e€HA Ha YPOBHE TPAHCIIALINU

e TPHK
e wMsPHK
e wMuPHK
e kPHK

B cocraBe HykieoTuaa ectb
e ocrTarok ¢ocdopHOii KUCIOTHI
e AMHHOKHCIIOTA
e TEeKco3a
e aMmiosa
B cocraBe HykieoTuaa ecTb
e IeHTO03a
e TEeKco3a
e aMumio3a
e aMHHOKHCIIOTA
B cocrase HykneoTuna ectb
e  a30THCTOE OCHOBaHHE
e TEeKco3a

(] aMuJI03a



AMHUHOKHCJIOTa

K IIYPHUHOBBIM a30TUCTBIM OCHOBAaHHUAM OTHOCAT

aJeHIH
LIATO3MH
ypanui

THUMHUH

K IIYPUHOBBIM OCHOBaHUAM OTHOCAT

T'YaHUH
UTO3UH
ypauui

THUMHUH

K IMAPUMUANHOBBIM OCHOBAHUAM OTHOCAT

LU TO3HH
aJICHUH
I'yaHHUH

aJICHO3HUH

K IMAPUMUANHOBBIM OCHOBAHUAM OTHOCAT

THMUH
aZICHO3UH
I'yaHHUH

aJIcHUH

K MUPUMUIANHOBBIM OCHOBAHUAM OTHOCAT

ypauui
aJICHO3MH
TryaHWH

aJIeHUH

JHK B oTimume ot PHK

JABOMHAs CIUPAIb
B COCTaB€ HYKJIEOTHUIOB UMEET MIEHTO3Y
B COCTaBE€ HYKJIEOTUJOB UMEET I€KCO3Y

B COCTAaBC HYKJICOTHA0OB HEC UMCCT 'YdHHHA

JHK B otiinune ot PHK

B COCTAB€ HYKJICOTUAOB UMEECT 11e301<cnpn603y

OIHWHOYHAaA 1ICIIb



. B COCTAaBC HYKJICOTUAOB UMCCT I'CKCO3Y
. B COCTaB€ HYKJICOTHAOB HE UMECCT IUTO3UHA

PHK, yyacTByromue B 3KCIIPECCUN I'€HA HAa YPOBHE TPAHCIIALIMU

¢ MPHK
e wMssPHK
e MuPHK
e kPHK

YHI/IBepCEIJ'IBHOCTB TCHCTHUYCCKOI'O KoJa COCTOUT B TO, UTO
. OAMHAKOBbIC AMWHOKHUCJI0THI KOAUPYIOTCH OAMHAKOBBIMH TPHUIIETAMU Y BCE€X OPraHu3MoB

e  COBIMAJACT MOPSIOK pacmookeHus kogoHoB B MPHK ¢ mopsakoM KomupyeMbIX aMHHOKHUCIIOT B
Oelike

L4 OTCYTCTBYIOT Pa3ACIUTCIbHBIC 3HAKN MCKAY TPHUILIICTAMUN
e WHAMBUIYAJECH Yy OPraHU3MOB
Mecrom cunTe3a pudocomanpaoit PHK sBisercs
e  DHJOIUIA3MAaTUYECKas CETh
e  IIUTO30JIb
e  SIAPBILIKO
e pubocoma
CrietpIHOCTH TEHETUYECKOTO KOJIa COCTOUT B TO, YTO
L4 OJMHAKOBBIC aMUHOKHUCIIOTBI KOAUPYIOTCSA OAUHAKOBBIMHU TPUILJIETAMHU Y BCEX OPraHUu3MOB

e  COBIAJACT MOPSJIOK pacroynokeHus komoHoB B MPHK ¢ mopsiikoM KoaupyeMbIX aMUHOKHUCIIOT B
OeJike

(] OQUH TPUIVIET KOAUPYET TOJLKO OIHY AMUHOKHUCJI0TY
. HUJICHTUYCH Y BCCX OpPraHU3MOB
TpI/IHJ'ICTHOCTL TCHCTHUYCCKOI'O KOJa O3HA4YacT, 4YTO
L OqHA AaMUHOKHUCJI0TA KOAUPYETCH TPEMA HYKJIECOTUAAMU

e  COBIAJACT MOPSIOK pacronokeHus komoHoB B MPHK ¢ mopsiikoM KoaupyeMbIX aMUHOKHUCIIOT B
Oelike

L OTCYTCTBYIOT Pa3ACIUTCIIbHBIC 3HAKN MEKAY TPHUILIICTAMUN
. HUJICHTUYCH Y BCCX OpPraHU3MOB
M306ITOYHOCTE (BBIpO)KI[CHHOCTB) TCHCTHYCCKOIo Koga COCTOMT B TO, YTO
o OIMHAKOBBIC aMUHOKHUCIIOTBI KOAUPYIOTCSA OUHAKOBBIMHU TPUITJIETaAMHU Y BCEX OPraHUu3MOB
o OTCYTCTBYIOT Pa3ACIUTCIIbHBIC 3HAKN MEXKAY TPHUILIICTAMA
(] HUICHTUYCH Y BCEX OPraHU3MOB

. HECKOJbKO KOJAOHOB MOI'YT KOAMPOBATH OAHY aMHUHOKUCJIOTY



®yuxumsmu TpancnoptHoit PHK sBnsrores
e  TPAHCHOPT HYKJIEOTHIOB
e cunre3 PHK
e ydJacTHe B MOAW(UKALNY TMOTUTIECTITHIOB
e TPAaHCIOPT AMMHOKHCJIOT
VYuactok monekyinsl TPHK, kommiementaphsiil konony MPHK, HazpiBaeTcs
e  TpHILIET
® TEHETHUYECKHH KOJ
e AHTHKOIOH
e  aKUEenTop
YHHUBEpCATBbHOCTh TeHETHUECKOTO KOIa COCTOUT B TOM, YTO
e HIEHTHYEH Y BCeX OPraHU3MOB
e  HECKOJIBKO TPUIUIETOB MOT'YT KOAUPOBATH OAHY aMHUHOKHUCIIOTY

e  COBIMAJAcT MOPSIOK PACMOIOKEHHS KomoHOB H-PHK ¢ mopsiikoM KOTUPYEMBIX aMHHOKHCIIOT B
Oelke

L4 OTCYTCTBYIOT Pa3ACIUTCIbHBIC 3HAKN MCKAY TPHUILIICTAMU
MonnpukaioOHHY 0 H3MEHYNBOCTh XapaKTePH3YIOT
e HEoOpaTUMOCTh
e BpPEMEHHOCTb
e  HaCJIEIyeMOCTb
e CIIy4yallHOCTb
*  WHAMBHUIYAIbHOCThH
KoMOnHaTUBHYIO H3MEHYMBOCTD XapaKTEPU3YIOT
e 00OpaTuMocTh
e BPEMEHHOCTb
e  HacJe1yeMOCTh
e HOpMa peaKkUuu
MyTalMOHHYIO H3MEHUYNBOCTh XapaKTePU3YIOT
e Heo0paTUMOCTh
e BPEMEHHOCTb
e 00paTUMOCTH
*  aJanTUBHOCTH
[eHOTHIIMUECKYIO N3MEHUYMBOCTD XapaKTEPHU3YIOT

(] HHAUBUAYAJIBHOCTD



e 00OpaTuMocTh
e  BPEMEHHOCTb
e HOpMa peaKIuu
Cunapom [layHa — 3T0O mpuMep U3MEHYHBOCTH
e  KOMOWHAaTHUBHOU
e  Momu(pUKAITMOHHON
e MYTAUMOHHOM
e (eHOTHIIUECCKOM

OcobenHocty KapuoTua npu cuaapome Kinalingensrepa

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

OcobenHoctu Kapuotua npu cuaapome Lllepemesckoro-Tepaepa

o 47, XXX
e 45,X0
o 47,18+
o 47, XXY

denokonusa — 3T0:

(] SIBJICHUE, KOIIa HCHACJTCACTBCHHA N3BMCHYHMBOCTb KOIMUPYET HACJIECACTBEHHYIO
HU3MECHYHUBOCTDH

e  OJMHAKOBOE (DEHOTHUITUYECKOE MPOSBICHUE MYTAIUi Pa3HBIX TEHOB

e  CTeneHb ()EHOTUITUYECKOTO MPOSBIICHHUS TeHA

e  SBJICHUE, KOTJIa T€H U3MEHSETCS N0 NEUCTBUEM CPEAbl U KONUPYET APYrou Mpu3HaK
I'enoxormsa — aT10:

e OJAMHAKOBOE (PEHOTHNHUYECKOE MPOSABJIEHUE MYTAIMII Pa3HBIX T€HOB

e  SBJICHHE, KOTJIa IPU3HAK N3MEHSAETCS MOJ] ICHCTBUEM CPEAbl U KOMUPYET MIPU3HAK APYTOTo
reHoTuna

L4 CTCIICHb q)eHOTI/IHI/I"IeCKOFO IIPOSABJICHUSA I'CHA
. qacToTa (beHOTI/IHI/ILIGCKOFO MOPOABJICHUA I'CHA

Kak Ha3biBaeTCst ()epMEHT, KOTOPBIN CBSI3bIBACT HYKJICOTH B! M CTPOUT HOBYIO 1ieb JJTHK Bo Bpemst
peTuIMKaIum?

e JTHK-nmonumepasa
e PHK-nonmumepasza

e IImko3umaza



e Tonouszomepaza
W3BecTHO, uTO permukarys HaunHaeTcs ¢ TATA Gorarsix ygacTkoB. C 4eM 3TO CBSA3aHO?
e Ha Ttakux y4yacTkax MeHbllIe BOAOPOAHBIX cBsA3eil
e Taxue yyacTKu HaxXOIsATCsI POBHO MOCEPEIHHE XPOMOCOMBI
e Taxue yyacTKH pacHoNIOKEHBI BCET/Ia Ha KPar0 XPOMOCOMBI
e Takue yyacTKy BO3HHUKJIH 3BOJIOLIMOHHO PAHBIIIE

Kak maszpiBaeTcs mporecc, B pe3yisrare KoToporo obpasyercst HoBas monekyna JJHK, cocrosmas u3
OITHOU CTapoil U OJHON HOBOI mernun?

e IlonykoHcepBaTHBHASA PeNIMKALUS
e JlucnepcuBHas perIMKays

e KoHcepBaTuBHas peruIMKanus

e TpaHckpunuus

Omnpenenure 1o pUCYHKY XapakTepucTHKy aist 3 — 5 nenu JJHK:

OHK

¢ Marpuunas, TpaHcKpuOupyemasi
o Koaupytomas, HeTpaHCKpHOHpyemast
o  CwmpbIcnoBasi, MAaTpUIHAas

e  AHTHCMBICTOBAsI, KOAUPYIOIAs

Omnpenenute 0 pUCYHKY Hampasiienue Asuxerns PHK — nomumepassr mo monekyne JJHK:

Hexkoaupylowas
Koaupylowas / uens
uenb
o
T4
S| 8 ' ] '
L —E—j f packpyuusaHue
A () =
3aKpyunBaHue =
UPHK ., PHK-nonumepasa
e 3-5
e 5-3
e 5-3u3-5

e  BCE BEPHO

PaccMmoTpuTe puCyHOK TpaHCKPHUIIIMK U onpeaenute no kakoi renu JJHK crpoutcs PHK:



o
3aKpyuy1BaHue o

N
MPHK K_,_// PHK-nonuwme|
- pasa
%>

e MarpuyHas, TpaHCKpuOupyemas, 3 - 5
e Marpuunas, TpaHCKpuOupyemas, 5 - 3
e (CwMbIcnoBa, MaTpuyHas 5 — 3
e  AHTHCMBICIIOBas, Koqupyomas, 3 - 5
®DepMeHT, KaTaT3upyomuii oopazoBanue HochonudIPUPHBIX CBI3EH MEXAY HYKICOTHIAMU:
¢ PHK-noaunmepa3sa
e DHJIOHYKJIEa3a
e (oronuaza
e  XeJNMKa3za
Oco0eHHOCTH OpraHU3allii | SKCIPECCHU TEHOB Y OaKTepHi:
e TPAHCKPHUNTOH 00BIYHO BKJIKYAET GoJiee OHOIO reHa
e  XapaKTEPHBI HHTPOHBI
e 80-95 % reHoB 3a0J0KMPOBAHO
L4 TPAHCKPUIIIUA U TPAHCIALUA pa3gCeJICHbI B IIPOCTPAHCTBE U BO BPECMCHU
B nponiecce TpaHCKpUNIHH TPOUCXOJINT:
e oOpa3zoBanue ¢ochoandpupHBIX cBsI3eil
e 00pa3oBaHME MMENTUIHBIX CBSA3CH
e B3aumoyeicTue mexay TPHK u amunokucmoroit
e  B3aWMOJIEHCTBHE MEXKY KOJJOHOM H aHTHKOIOHOM
Jist mpokapuoT XapaKkTepHO
e OrtcyTrcTBHE IK30H-HHTPOHHOH CTPYKTYPHI I'€HOB
e Hanuuue nponeccunra
e 90% 3a0I0KUPOBAHHBIX TCHOB
e  TpaHcKpuNuMs B KIETOYHOM SIIIpe
DochoamdpupHbIe CBSI3M yYacTBYIOT B 00pa30BaHHU:
e mnepBu4HOi cTpyKTyphl JTHK
e BTOpHUYHON cTpykTyphl JJTHK
e TIEPBUYHOMN CTPYKTYpHI OelIKa

. MOJICKYJ JIMIINI0B



lenernueckuit Marepuan onucat Gopmynoii n2c s
e crepmaro3onia
o cnepmarouura Il nopsiaka
e  SAHMIEKICTKU
e  OBOTOHHH
B siape siiTiekIIeTKY )KUBOTHOTO COMEPIKHUTCS 16 XpOMOCOM, a B SIIPEe OBOTOHHH
e 64 XpOMOCOMEI
e 8 xXpomMocoMm
e 16 xpoMocom
e 32 XpoMOCOMBI

B xonrie 2-ro nenenust Mmetio3a Habop xpomocom u JJHK

e nc
e 2n4dc
e n2c

e 4n4dc

B xonre 1-ro genenust metio3a aabop xpomocom u JJHK

e nc
e 2n4dc
e n2c

e 4ndc

Hab6op xpomocom u JIHK 2n2c xapakrepeH i neprona Meosa
e wmetada3ssr |
e Metadassl 2
e anadassi 1
e aHadasbl 2
Hab6op xpomocom u JIHK nc xapakrepeH [uis repuona Meiosa
e wMmetadassl 2
e Tenodassl 1
e anadassl 2
e TeJo(assl 2
[lepekoMOMHaIMS TEHETUYECKOTO MaTepHaja MPOUCXOANUT B IIEPHOBI
e mpodass 1
e T1podassl 2

e wmeTadassr 1



e Metadassl 2
I'enernueckuit Mmarepuan onrcan GopMyIon ne s
e  CIEPMAaTOTOHUS
e cnepmaronura I mopsnaka
e crnepmaronura II nmopsuka
e crHepMaTHIbI
I'enernueckuii Mmarepuan onucan GpopMynaon n2c st
e  cIepMaro3ouaa
e osouura Il mopsigka
e  SAHMIEKICTKU
e  OBOTOHUM
I'enernyeckuit MaTepuan onrcan GopMynon ne s
e  CIepMaroroHus
e crnepmaronura I nmopsinka
e crnepmaronura II mopska
e  OBOIOHUM
e  SUIIEKIIETKHU
I'enernyeckuii MaTepuan onucan Gopmyioun 2ndc s
e  CIIEpMaroOrOHUU
e cnepMmaronuTa I mopsaaka
e cnepmaronuTa Il mopsinka
e  OBOIOHUM
Ienernyeckuii Matepuai onucan Gopmysoun 2ndc s
e  CIepMaTroOrOHHUs
e oBouuTa |l mopsinka
e osouura Il nopsiaka
e  OBOIOHUM
e  SAUIEKIECTKU
OOMeH MexXly y9acTKaMi TOMOJIOTUYHBIX XPOMOCOM MPOUCXOAUT B TIPOIIECCE
e cunre3a MPHK
e KPOCCHHIOBepa
o penymnukanuu JJHK
e 00pa3oBaHUS JABYyX XpOMaTH]

B siape sfitiekIIeTKY )KUBOTHOTO CONEpKHUTCs 16 XpoMocom, a B sape oBoruta I mopsinka



e 24 XpoMOCOMBI
e 8 xXpomMocoMm
e 16 xpomocom
e 32 XpOMOCOMEI
B siape stifiiekseTKY JKUBOTHOTO COAep KUTCS 16 XpoMocoM, a B siipe oBoruta | mopsiaka
e 64 XpOMOCOMEI
e 8 xXpomMocom
e 16 xpomocoMm
e 32 XpoMOCOMBI
e 24 XpoMOCOMBI
Craaus 3apOobIIIeBOTO Pa3BUTHS MOPYIIA - 3TO 3aPOIBITI
e 0e3 moJocTH
e  C TpeMs 3apOABIIIEBBIMU JTUCTKAMH
e  CIIOJIOCTBIO
e  C JABYyMS 3apOJBILICBEIMH JIUCTKAMU
B nmpouiecce apoOieHuns SHIEKIETKA TPOUCXOAUT 00pa3oBaHUE -
e OQuacryJibl
e Onacromopa
e JIBYX 3apOJIBIILIEBBIX JIUCTKOB
e  HEpBHOI TPyOKH
B nponiecce apoOieHuns SHIEKIETKH TPOUCXOAUT 00pa30BaHUE
e OaacromepoB
e  HEpBHOI TPyOKH
e  BTOPHUYHOII IOJIOCTH TeNa
e  TPEX 3apOMBIIIEBBIX JTUCTKOB
Craaus 3apOoIbIIIeBOTO Pa3BUTHS MOPYJIA - 3TO 3aPOIBII
e 0e3 moJocTH
®  C OCEBBIMH OpraHamu
® W3 OJJHOTO CJIOS KJIETOK C TIOJIOCTHIO
e  C TpeMs 3apOABILEBbIMHU JIUCTKAMU
bnacryna - 310 3apoapIim
e ¢ OnacrouesemM
®  C OCEBBIMH OpraHamu

e ¢ Omacromopom



e 13 JBYX 3aPOJBIIIECBHIX JINCTKOB
Bbractyna - 3T0 3apopliil, UMEIOIUN
e MO0JOCTH U 0acToaepMy
e  TpH CJOSI KJIETOK
e Omnacromop
e HEpPBHYIO TPyOKy
bnactyna - 310 3apoapiim
e HMMeWLIMIi mo10cTh U O1acToAepMy
e 13 TPEX CIOEB KIETOK
e  UMCHOIIUI OJaCTOTIOP
e  HMEKOIIHHA SKTOAEPMY
3ammTy 3apozbliia MIEKOUTAIOLIINX OT aHTUTEJI MATEPUHCKOTO OPraHu3Ma OCYIIECTBIISET -
e IUIALIEHTA
e CTCHKAa aMHHOHA
e CTEHKa aJulaHTouca
e CTEHKa XOpHOHA

Crpykrypa, B 00pa30BaHUU KOTOPOH NPUHUMAET y4acTHUE U MAaTEPUHCKUNA OPraHu3M, U JIEMEHTHI
3apOoAbIIla MICKOMUTAIOIINX -

e IUIAIIEHTA
e  CTEHKa aJUIaHTOHCA
e  CTEHKa XOpHOHA
e KEJITOYHBIN MEIIOK
O0o104Ka, OTTPAHUYHBAIOIIAS BOHOE IPOCTPAHCTBO 3aPOJIBIIIA MIICKOTUTAIOIIHX -
e AMHHOH
e  XOPHOH
e  QJUTAHTOMC
e  XOpHOH
Kpurtnyeckue nepuojisl B SMOpHOTeHe3e YeI0BeKa -
e  HMMILIAHTALHS
e npoOiieHue
®  TacTpyJALUA
e  WHBarvHaIus
Kputnyeckue nepuosbl B SMOpHUOTeHe3e YeI0BeKa -

. IIAaeHTausA



e  Helpymsuug
e JleJIAMHHALIUS
e 5MOpHOHAJIbHAS HHAYKLHS
B mporiecce apobreHus siflieKIeTKH NPOUCXOANT 0Opa3oBaHue -
e Oaacromenst
e 1EenoMa
e XOpIbI
®  OKTOAEPMEI
Pa3BuTHe 0qHOSMIIIEBEIX OIM3HEIIOB Y YEIOBEKa BO3MOXKHO Onaronapsi -
¢ TOTHNOTEHTHOCTH 0JIACTOMEPOB
e pasHo# muddepeHnmMaTHLHON aKTHBHOCTH T€HOB B OJlacTOMepax
*  YHHUIIOTEHTHOCTHU 0JaCTOMEpOB
e paszHoi nuddepeHIMPOBKH OIACTOMEPOB
Hayxu o xwu3nu Kypce 6 3ansatuit Tect 4 Borpoc 30
¢  MOJIOCTH 0JACTYJIbI
e 1enoMa
e  KHWIICYHOU TPyOKH
e  HEpBHOI TpyOKH
I'eponTonorus nzydaer
e 3aKOHOMEPHOCTH CTAPEHHS] OPraHU3MOB
e 0COOCHHOCTH Pa3BUTHsI 3a00JI€BaHUM Y JIIOAEH CTapyecKOro Bo3pacra
e 0COOCHHOCTH JieueHHs 3a00JIEBaHHUH Y JIIONEH CTapYecKoro Bo3pacra
e 0co0EHHOCTU PO(UITAKTUKY 3a00JI€BaHU y JTFOJICH CTAPYECKOTO BO3pacTa
B niporiecce npobieHus SHIEKIETKH MPOUCXOTUT 00pa3oBaHue
e OQuacryJbl
e  JIBYX 3apOJBILIEBBIX JUCTKOB
e  BTOPUYHOH IOJIOCTHU TENa
e TpEX 3apOJBIIIEBHIX JTUCTKOB
Cranuu >MOpHOHATHHOTO PA3BUTHS —
e JpodsieHHe, racTpyJisilius, TUCTO- U OPraHoreHe3
e JpoOieHue, THCTOreHe3
e JpoOieHue, OpraHoreHe3
e THUCTOT€HE3, OpPraHOTeHe3

OHTOoreHes - 310



e WHIUBHAYAJbHOE PAa3BUTHE
e cuMOno3
e (mmorenes
¢  TMOCT3MOpPHOHAILHOE PAa3BUTHE
Ilepuonsl oHTOreHE3a -
e  NpPex3MOPHOHAIBHBIN, IMOPUOHAIBHBIN, TOCTIMOPHOHAILHBIH
e  OMOpPHOHAILHBIN, TOCTIMOPHOHATHHBIN
e  peadIMOPHOHAIBHBIHN, TOCTIMOPHOHAILHEII
e DBOJIIOI[MOHHBIN, SMOPUOHAILHBIN, TTOCTIMOPUOHATBHBIH
XapakTepuCcTHKa SMOPHUOHAIIFHOTO MEPHUOJa Pa3BUTHUS —

e HAYHHAETCS C MOMEHTA OIIOAOTBOPEHHUS M 3aKAHYMBAETCH BHIXOIOM OPraHU3Ma U3
IMOPHOHAIBLHBIX 000J104eK

e  HAYMHAETCS BHIXOIOM M3 SMOPHOHATBHBIX 000JI0UEK M 3aKAaHUYMBAETCS CMEPTHIO OpraHu3Ma
e HA4YMHAETCS C MOMEHTA OILIONOTBOPEHUS U 3aKaHYUBAETCSI CMEPTHEO
e HAYMHAETCSI C MOMEHTA OILIOJJOTBOPEHUS U COCTOUT U3 JIBYX ITAIlOB
B ocHOBe apoOneHus - neneHue
e  MHUTO30M
e  aMHTO30M
e  Meio30M
e  IIM30TOHUEU
ITonmocth BHyTpH G1acTyIbI -
e Ouaacroueinnb
e  LIEJIOM
e  racTpoueib
e  IepBUYHAS
Heiipyna - 3To
e  3apoablll ¢ KOMILUIEKCOM OCEBbIX OPraHOB
e  OIHOCJOWHBIA MHOTOKJIETOUHBII 3apOABILI
e  JIByCJIOMHBIM MHOTOKJIETOYHBIN 3apOJbILLI
e 3apPOJBIII, COCTOSIINN U3 IKTO- U DHTOIAECPMBI
3apoapIII, COCTOAIINN U3 ABYX 3aPOABIIIEBLIX JUCTKOB C TaCTPOIIEITBIO
e Tactpyina
e bracryna

e AMHHOH



e Heiipyna

Ilepnon oHTOTECHE3a, HAYMHAIOIITHIICS C 00Pa30BaHMS 3UTOTHI U 3aKaHUYNBAIOIIIUHICS BEIXOIOM M3 STHIIEBBIX
1 3apOJIBIIIEBHIX 000I0UEK

e [locToMOpHOHANBEHEIHN TIEPHOT
e PenponykTuBHBINA IEpUOL

e  JMOpHOHAJBHBII NEPHO

e [lamerorenes

Kaxoit Habop xapakTepeH Ui KIeTok B (a3e MeTadasza merioza 11?7

e n2c

e 2n4dc
e 2n2c
e 4n4dc

3HayeHne Mero3a ...
e sIBJISIETCS OCHOBOII KOMOMHATUBHOI M3MEHYUBOCTH
e 00pa3yIOTCsl COMaTUYECKUE KIICTKU
e TOYHAs Iepejadya HACIEJACTBCHHOM HH(OpMaIUK
e OCHOBA 0ECITOJIOTO Pa3MHOKEHUS

Kakoif Habop xapakTepeH ais 1aHHo# (has3pr?

Y

e 2ndc
e n2c

e 2n2c
e 4ndc

Bribepere BepHYIO MMOCIIEI0BATEILHOCTD CIIEPMATOreHe3a.
e Ppa3sMHOKeHHe-pocT-co3peBaHue-GpopMHUPOBaHUE
*  pocCT-pa3sMHOXEHHE-CO3peBaHUe-(HOPMHUPOBAHHE
*  pac3MHOXEHHE-POCT-(HOPMUPOBAHUE-CO3PEBAHHE
*  pocT-pasMHOKEHHEe-(POPMUPOBAHNE-CO3PEBAHIE

B pesynerare | nqenenns mMetiosa B repuo; criepMaTorese3a o0pasyroTcs. ..



e cnepmarounTsl Il mopsaka
e cnepmarouuTsl [ nopsiaka

. CIICPMAaTOTOHUHN

CIIepMaTHIbI
B ¢aze pocra B mepron oBoreneza o0pasyrorcsi. ..
e oBouursl I nopsiaka
e  OBOIOHMHU
e oBouwutsl Il mopsinka
e  siIEeKIeTKa

Uro u300paxeHo nox mudpoit 5?

"
e aKpocoMma

e AP0

e  MUTOXOHJIIpHUA
e  IIEHTPHUOJIb

Kakoit nudpoii uzodpaxen I'paados my3sipex?

e 6
e 5
o 11
e 4

Kitetku B ceMeHHMKe, IPUCTyNaloIye k Meio3y 1(mpodasa)



e Chnepmarouuts! 1 mopsiaka
e Osonur | mopsaka
e CnepMaToroHmiA
e Crmepmaronut 2 nopsiika
Krerku B sMuHMKE, OCYLIECTBISAIONINE ACTICHUE MUTO30M
e  Ogoronwuit
o JSlilnexnerka
e HamnpaBurenbHoe Telblle
e Osonur 1 nopsaaka
Crniepmaro3ous o0pasyeTcsi B IEpHOJ TaMeToreHe3a
e ®opmupoBaHHe
e PasmHoxeHue
e Pocr
e Co3speBanue
Ledanumzanust y Mo3BOHOYHBIX IPUBOTUT K 00Pa30BaHUIO -
¢ T0JIOBHOIO MO3ra
e  CIIMHHOTO MO3ra
L4 YCPCIITHO-MO3TOBBIX HEPBOB
e 00pa3oBaHMIO CErMEHTOB CTUHHOTO MO3Ta
®opMHUpOBaHKE TOJIOBHOTO MO3ra HAYMHAETCS ¢ 00pa30BaHus -
e Tpex MO3rOBBIX My3bIpei
e  JIByX MO3TOBBIX ITy3bIpei
e  UETHIPEX MO3TOBBIX Iy3bIpeil
o IISITU MO3TOBBIX Hy31)1pe171
ITopok pa3BUTHS MO3T'a, KOTa OTCYTCTBYIOT OOPO3/bl M M3BHIIMHBI OOJIBIINX HOMyIIapuil Ha3bIBAETCS —
e Arupusn
o Paxucxus
e [laxurupus
e AmndHuedanus

HOpOK HepBHOﬁ CUCTCMBI, IIPU KOTOPOM ITPOUCXOAUT PACIICINHA ITO3BOHKOB, HC CMBIKAHUC HepBHOﬁ
pr6KI/I 10 BCeH JJIMHE HEAOPA3BUTOI'O CIIMHHOTO MO3Ira Ha3bIBA€TCA —

e Paxucxms
e Arupus

e [laxurupus



AmndHUEpanus

Craaus maTi MO3TOBBIX ITy3BIpEil B SMOpHOTEHe3€e TTO3BOHOYHBIX (DOPMUPYETCS B PE3yNIbTaTe ACJICHUS -

nepeaHero U 3a/iHero MO3roBbIX My3bIpeit
MIEPEAHETO U CPETHETO MO3TOBBIX MTy3bIpei
CPEIHET0 U 33THETO MO3TOBBIX MTy3bIpei

CPEIHETO0 MO3TOBOTO MY3bIps

ITopox pa3BuTHSI, CBA3aHHBIA C HEAOPA3BUTUEM TIEPETHETO OT/IENIa HEPBHOM TPYOKH, IPH KOTOPOM
OTCYTCTBYIOT ITEPETHII MO3T, KOCTH CBO/IA Yepena 1 MATKUX TKaHEeH Ha3bIBaeTCs —

AndHuedanus
Arupus
ITaxurupus

Muxkpouedanus

ITopok pa3BuTHS, CBI3aHHBIN C YBEJIMUEHUEM MacChl 1 00beMa TOJI0BHOI'O MO3Ta M MO3TOBOTO Yepera
Ha3bIBACTCS —

Maxkpouedanus
AmdHIIepanus
ITaxurupus

Mukpouedanus

ITopok pa3BuTHS, CBI3aHHBIM C YMEHBIICHUEM Pa3MEPOB Uepera BCIECACTBUE HENOPA3BUTHS MO3Ta,
COTIPOBOXKJAIOIINICA YMCTBEHHON OTCTAJIOCTHIO M HEBPOJIOTHUECKUMH HAaPYIICHUIMHU Ha3bIBAETCS —

Muxpouedanus
Makpouedarnus
AmndHIEhanus

Iuapouedanus

HOpOK pa3BuTU, CBSI3aHHBIN C YBCINMYCHUCM Pa3MEPOB KEITYAOUYKOB MO3ra ¢ OTHOBPEMCHHBIM
HapaCTaHUEM BHYTPUUCPCIIHOIO JaBJICHUA, YBCIIMUCHHUEM pa3MEpPOB I'OJIOBbI HA3bIBACTCA —

I'mppouedanus
Muxkpouedanus
Makxkporiedast

AmndHIEhanus

ITopoxk pa3BUTHSI, CBA3aHHBIA C HEAOPA3BUTHUEM M3BIIIMH OONBIINX MOITYIIApUH, IPH 3TOM ITIOBEPXHOCTH

WX CIylakeHa (TIaJKuid MO3T) Ha3bIBAETCS —

Arupus
ITaxurupus

Muxponedanus



e  Maxkponedanus

I'pbka CTMHHOMO3TOBOTO KaHAJIa, MPH KOTOPOU MPOMCXOJMT BHIMITYMBAHUE TKAHEH M BEIIECTBA CITHHHOTO
MO3Ta Yepe3 KOCTHBIN Me(EeKT MO3BOHOYHOTO CTOI0A —

e MueslOMEeHHHIOLCIE
e AmndHuedanus

e Arupus

e [laxurupus

OcTaHoBKa pa3BUTHs (TE€TEPOXPOHNS) MepeHE YaCcTH HEPBHON TPYyOKH Ha CTAJUH TPEX MO3TOBBIX
Iy3bIpen —

e AredHuedanus
e Amdunedanus

e Arupus

e Muxkponedanus

I'omoBHOI MO3T TIpeICTaBUTENEH TONTHIIA TO3BOHOYHBIE BKITFOYAET ... OTHena (-0B) -

e IATH

e TpH

e 4YeThIpe
e JBa

ITopox pa3BuTwHs, Ipy KOTOPOM TJIA3HBIE SOTOKH IMOJHOCTHIO MITH YACTHYHO CPAIEHBI M TIOMEIIEHBI B
OJIHOM [Ia3HUILIE, KOTOpas PacIoiokKeHa M0 CPEeHEN JIMHUY JIMLA Ha3bIBACTCS —

e TMuxiaonus
e AnobapHas npo33Hnehamus
e AremsHuedanvs
e AmndHuedanus
K oCHOBHBIM HampaBlICHHAM 3BOJIIOLUHN KpoBeHOCHOH cuctembl HE oTHOCHTCS!
e yMeHblueHHUe AU PepeHINPOBKH KaMep cepALia U COCY10B
*  yYMCHBIICHHE KOJIMYECTBA )KaOEPHBIX apTepuit
e  TOBBIIICHUE COACPIKAHUS KUCIOPOJa B KPOBH
e 000co0neHHe IByX KPYTroB KpPOBOOOpAIIeHUS
Bropoii kpyr kpoBooOpalieHus B SBOJIIOLMN BIEPBBIE MOSIBIISETCS Y:
e  /IBOSIKOABIIAIIUX U KUCTENEPBIX PHIO
e IIy4enéphIX PHIO
®  XPAIECBBIX PHIO
o amdpuduit

Heperopo;u(a MCKAY MMpeACCpAUSAMU B XOA€ 3BOJIOLIUHN BIICPBLIC MMOABIISACTCA Y:



e  /IBOSIKOABIIIAIIUX U KUCTENEPBIX PHIO
e  XPSIIEBBIX PHIO
e  sAIIEpUI]
®  KpPOKOJIWJIOB
B pesynsrare He3akpbiTHs aopTanbHoro (boramiosa) mpoToka:
e YBEJMYUBAETCH KPOBOTOK B JIETKHX
e  CHIKAETCs aBICHHUE KPOBH B JIETKAX
e JIETKHE MOIYyYaroT MaJIO KUCIOpOJa
e  YMEHBIIIAeTCs KPOBOTOK B JIETKUX
B pesynsrare He3akpbiThs aopTanbHoro (boramiosa) mpoToka:
e pa3dBUBaeTCsl rUNEPTPOPus KeJY104Ka, 0COOEHHO PABOI0
e  CHIKAEeTCs IaBICHHE KPOBH B JIETKHX
e KPOBOTOK B JIETKUX YMEHbLIAETCA
e KpOBb U3 AOPTHI OCTYNAET 0OPaTHO B CEPIIe
OKTOmuUA cepAra — 3TO Pe3yybTaT:
e TeTepoTONHH
e TETEPOXPOHUU
e TOMOHOMHOM CyOCTUTYLIHU
* TETePOHOMHOH CyOCTUTYIIHH
BribepuTe BepHOE yTBEpIKACHUE:
e Pasnenenne cepana Ha KaMepbl MOKHO CYHUTATH NpuMepoM AuddepeHIHaAUH OPraHa
e B xenynouke cepaua amdpuOuii apTepranbHas ¥ BEHO3HAs: KPOBb IMOJTHOCTHIO CMEIINBAETCS
e VYV amdulOuii B IeByr0 AyTry aOpThI IIOCTyIAET OoJice apTepralibHas KPOBb, YeM B IIPABYIO
o Jl€rouHsie apTepuu TOMOJIOTHYHBI 3-1 nape kabepHBIX apTepuit
Hekcrpokapaus
e  MOKeT CyHIeCTBOBATh 0€CCHMIITOMHO
e  ABISIETCA TOPOKOM, HECOBMECTUMBIM C )KM3HBIO
e  IIPUBOJUT K TSKEJION CEpAEUYHON HENOCTATOYHOCTH
e  00yCIIOBJIEHA T€TEPOXPOHUECH

BBI6epI/ITe HanOonee MMpaBUJIIbHOC Ha3BaHUC aHOMAJINU, HpCHCTaBHeHHOﬁ Ha pUCYHKE



e CpanieHue noyek
e  VYIBOEHHE MTOYEK

e  DKTOMHUS MOYEK

¢ DkcTpodus moyex

Bribepute Hanbomnee npaBUIbHOE HA3BAHUE aHOMAJINH, IPEACTaBICHHOI Ha PUCYHKE

e CpamieHue nouex
e VYnBoeHHE ITOUEK

e  DKTOIMS ITIOYEK

e DkcTpodus nmoyex

Bribepute Hanbomnee npaBuiIbHOE Ha3BAHUE aHOMAJINH, IPEACTaBICHHON HAa PUCYHKE

o Cpamenue nouexk

e  VYiaBoeHHe MoUek

e  DKTOIHS MOYEK



e DKkcTpodus moyex

Bribepute Hanbomnee npaBUIbHOE HA3BAHUE aHOMAJINH, IPEACTaBICHHOI Ha PUCYHKE

e CpameHnue nouexk

e  Armasus movex

o IlogkoBooOpa3Has mouka
e Dkcrpodus noyex

Bribepute Hanbonee npaBwIbHOE Ha3BaHUE SKTOIUH [TOYKH, 0003HAUCHHOM Ludpoii 1

e TopakajbHasi

e TaszoBada
L IOsICHHYHAasA
. KpE€CTIOBO-TIOAB3J0ITHAA

Bri6epuTe Hanbonee npaBUIbHOE Ha3BaHUE SKTOMUH TOYKH, 0003HaYCHHOH 1(poii 2



* MOSICHUYHAS
e TOpakaJbHas

e TaszoBad

*  KPECTIIOBO-IIO/IB3/IOLIHAS

Bribepute Hanbomnee npaBuIIbHOE HA3BAHUE SKTOMUH MOYKH, 0003HAYCHHOM U(poH 3

e  KPeCTHOBO-TNOAB3I0LIHAS
e TaszoBasd

*  TOSICHUYHAS

e TOpaKaJbHas

Bri6epuTe Hanbonee npaBUIbHOE Ha3BaHUE SKTOMUHU TOYKH, 0003HAUYCHHOM (POt 4



e Ta3oBasi

*  TOSICHUYHAS
e TOpaKkaJbHas
*  KPECTIIOBO-IIO/IB3/IOLIHAS

HasoBure, Hanbosee BEPOATHYIO IPUYUHY MOSBICHHS Y KCHIIMHBI MaTKH, UMEIOIIEH hopMmy,
0003HaueHHYI0 OYKBOI A

e Hapymienue cpactaHusi MioJJIepOBBIX MPOTOKOB
e  HapylllcHHEe cpacTaHus Bonb(OBBIX MPOTOKOB

e pacuieryieHre MromiepoBa MpoToKa

e pacuierienue Bonbdosa nporoka

HasoBure, Harbosiee BEPOSTHYIO IPUYUHY MOSBICHHS Y KSHIIIUHBI MaTKH, UMEIOIEi hopmy,
0003HaueHHYI0 OyKBOit b



A PN
An A

e HapyumeHue cpacTaHusi Mio/jIepoOBbIX IPOTOKOB
e HapymeHue cpactanus BoiabdoBbix mpoTokos

e pacmerniienue MroiiepoBa IpoToka

e pacuenienue Bonbhosa nporoka

HasoBure, Hanbosee BEPOATHYIO IPUYUHY MOSBICHHS Y KCHIIWHBI MaTKU, UMEIOIIEH hopMmy,
00o03Ha4eHHYy10 OykBOl B

A PN
An A

e Hapyumenue cpactaHusi MioJJIepOBBIX MPOTOKOB
e  HapylllcHHEe cpacTaHus Bonb(OBBIX MPOTOKOB

e pacuieryieHre MromiepoBa MpoToKa

e pacuierienue Bonbdosa nporoka

M300pakeHHBIN HA PUCYHKE IOPOK Pa3BUTHS CEP/Illa YSJIOBEKA SIBJISETCS MPUMEPOM:

* TreTepoXpoHHH

®  TETEPOTONHH



e TKaHEBOH CyOCTHTYLIUH
e  OJIMTOMEpPHU3ALUH

M300paxEHHBII Ha PUCYHKE MTOPOK CEPAIIA SBISETCS PE3yIBTaTOM:

|\\J '\

*  reTepoXpoHUH

e CcMeHBI QyHKIUH opraHa
e WHTeHCH(UKAINUN QYHKIHH
e  TEeTepOTONHHU

AOpTa.III)HOG KOJIBIIO Yy YCJIOBCKA — aTaBUCTUYCCKUI IIOPOK pa3BUTHUA.

Bo3HUKHOBEHHE TAKOTO MOPOKA JIOKA3BIBAET, UTO:
¢  y NPeIKOB MJIEKONUTAIONINX OBLIO IBE TYT'H A0PThI
e  MJICKOIHTAIOIINE B POJICTBE C KOJNBYATHIMH YEPBIMH
e  MJICKONMTAIOIIXE MPOU3OLLTH OT MTHIL
e B XOJ€ OHTOIeHE3a MPOM30IJIa CyOCTUTYLIMS OpraHa

AOpTaJII)HOG KOJIBIO Yy YCJIOBCKA — aTaBUCTHYCCKHUI IIOPOK pa3BUTHUA.

Bo3nukHoBeHUE TaKOTO IMOPOKa SBJISICTCS MPOABIICHUCM:

¢ TCTCPOXPOHUH (B MEIUIHUHCKOM aCl'[eKTe)



¢ WHTeHCU(UKAINUU QyHKIUH
e TOMOHOMHOU CyOCTHTYIIMH OpraHa
e TETEPOTONHUH (B MEAMIIMHCKOM aCIICKTE)

Kakoli ¢punoreneTnuecKuii mopoK pa3BUTUS H300paKEH HA PUCYHKE:

. A0PTAJIBbHOE KOJIBIIO

e HesapaueHue boramiosa mporoka
e  TEPCHUCTHPOBAHKE apTEPHAIHLHOTO KOHYyCa
e OKTOMNUS cepaua

BribepuTe nmpaBUIIbHYIO CXEMY BOJIOIMY TTO3BOHOYHBIX

- > A4

™
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HYIO CXEMY 3BOJIIOI[UU TO3BOHOYHBIX

Bribepute npaBuiib



HYIO CXEMY 3BOJIIOI[UU TO3BOHOYHBIX

Bribepute npaBuib



3
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Hepsnas tpyOka oOpasyercs us -
e JKTOIEPMBI
®  DHTONECPMBI
e  Me30/epMbI
e comHTa

PaccMmoTpuTe pUCYHOK U YKaXKUTE 3Tar IMOPHOHATBHOTO PAa3BUTHSL:

e Heiipynsuus

e Tacrpymsanus

e JIpoGnenue



e Opranorenes

Omnpenenure 1o BHEIIHEMY BHy HOBOPOXIEHHOTO peOCHKA IIOPOK pa3BUTHS HEPBHON CUCTEMBI:

¢ CnMHHOMO3IroBasi IpPbLkKa
e Paxucxus

e [laxurupus

e Arupus

PaccmoTpuTe pUCYHOK U YKa)KUTE MIOPOK Pa3BUTUSL HEPBHOM cuCTEMBI oA OykBoi B:

e MueslOMEeHHHIOLICIE

¢ Cnwuna Ouduna OKKyabTa
e  MeHuHrouemne

e AmndHuedanus

Onpenenute 1Mo BHENIHEMY BHy O0JILHOTO peOeHKa MOPOK Pa3BUTHS HEPBHOW CUCTEMBI:

o T'mapouedanns

e Muxkpouedanus
e  Makporedanus
e AmnsHuedanus

PaCCMOTpI/ITC PUCYHOK, BUI HOBOPOXJACHHOI'O p€6€HKa 1 YKAKHUTEC ITOPOK PA3BUTHUA HepBHOﬁ CUCTCMBI:



e  MuejioMeHUHTOIIEIE
e Paxucxus

e Arupus

e AmndHuedanus

PaccmoTpuTe pUCYHOK 1 YKQ)XKUTE IOPOK PA3BUTHUS HEPBHOM CUCTEMBI:

¢  CnMHHOMO3rOBas rpblkKa
e Paxucxus

e [laxurupus

e AmndHUedanus

Omnpenenure 1o BHEIIHEMY BHy HOBOPOXIEHHOTO peOCHKa IOPOK pa3BUTHS HEPBHON CHCTEMBI:

e

e ChnuHHOMO3roBas rpbiKa
e Paxucxus

o [laxurupus

e Arupus

PaccMmoTpuTe Makpornpenapar SMOPHOHA U YKQKUTE MTOPOK PA3BUTHSL:



e Tluxjaonus

e Paxwucxus
e Arupus

e AmnsHuedanus

3aemyrommii kadeapoii
Buosorun n obmiell reHeTHKH
NIbullIM
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