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MeHeKMEHT B 3paBOOXPaHEHUH

Bonpochl HeHTPaIM30BAaHHOTO TECTHPOBAHUS
J1st MpOKaprOTHYECKOM KIIETKU XapaKTePHO HAINIHE
e  MUTOXOHJIpPHI
e HyKJIeoHuaa
e  JIU30COM
e sjpa
B npokapuoTuieckoii KiieTke OTCYyTCTBYIOT
e pubocombl
e  ME30COMBI
e  KTYTHKH
e  MHUTOXOHAPHUH

K npoxapuoram oTHOCAT



e rpubsHI
e ODakKkTepuM

e  JIHUINAMHUKN

BHPYCHI
Opranemisl, 001IHe AT MPO- U SYKAPUOTHUECKUX KIETOK
e  ME30COMBI
e  JIN30COMBI
e pudoCOMBI
e KxomIuiekc [onpmkn
BupycHbBIM reHeTHYeCKUM MaTepUajioM SIBIISETCS
e Tompko JJHK
e uJIHK, n PHK
e Tonbko PHK
e IUIA3MHUJA
Bupyc BUY nopaxkaer kineTku
®  DPUTPOLUTHI
*  TPOMOOIHTHI
e JHUM(OLUTHI
*  D03MHOQUIBI
3perble BUPYCHBIE YaCTHIIbI Ha3bIBAIOTCS
e BHPHOHAMH
e  ME30COMaMH
e  pETpoBHpYyCaMHU
e Oakrepuodaramu
OyHKIMS Karicuaa Ui BUpyca IMMYyHOe(HUIMTa YeJIOBEKa -
e 3ammTHas 000J109Ka
o Ilepenava HacaeaCTBEHHON HH(pOPMALIUH
e PenenropHoe oOpa3zoBaHue
e 3ammTHAasA JOMOTHUTENIHHAS 000I0UKa U3 MEMOpaH X03g1Ha
K npuznakam cTpoeHHs IPOKapUOT OTHOCATCS
¢ Koabuepas JHK, nannuue pudocom, oTCyTcTBHE MeMOPAHHBIX OPraHeJlI
o Kompresas IHK, Hanmane MeMOpaHHBIX OPTaHEII, K'Y THKH
e Jluneitnas JIHK, Hanmane uTOCKeNNeTa, OTCYTCTBUEC MEMOPAHHBIX OpPTraHeslT

o Jluneitnas JIHK, Hanngre MeMOpaHHBIX OpraHesll, KIyTHKH



Ha pucyHke nokasaH Ipolecc pa3MHOKECHUs OaKTepuid. JTo:

e mpocToe 6mlapﬂoe ACJICHUE
e  MHTO3

e  KOHBIOI'aliust

e aMHTO3

Ha pucynke n3obpaxena cxema:

¢ KOHBIOrauuM 0aKTepuii

e  SHAOMHTO3a OaKTEpUi
L4 KOITYJIALMU TTOJIOBBIX KJIETOK
e aMuTO3a OaKTepuii
Bribepute BepHOE yTBEpKACHUE
e Pa3mHoO)kasich BHYTPH KJIETKH, BUPYChI HCIIOJIB3YIOT €€ JHepreTuYecKue pecypesl
e TeHoMmbl BUpYCOB OoJiee pa3HOOOPa3HBI IO COCTABY, YeM T€HOMBI KJIIETOUHBIX (HOPM KH3HH
L4 BI/IPYCI)I MOT'YyT CaMOCTOATCIIbHO ABUI'aThCA, UCIIOJIb3YSd XUMHUUYCCKYIO SOHEPTIUIO
e Jlnsa pasMHOKEHUsI BUpycaM He TpeOyeTcst SHEpTrHs
Pacnio3Hars 1 yBUAETH BUPYC YAAJIOCH C IIOMOILBIO
¢  3JeKTPOHHOI0O MUKPOCKOMNA
e  CBETOBOTO MHKpPOCKOIIA
¢  (IIyOpeceHTHOrO MHKPOCKOTIA
¢  KOH(OKAIEHOTO MUKPOCKOIIA

YTo OTCYTCTBYET U3 IEPEUUCIEHHOTO Y BUPYCOB?



e Ilnazmmasl

e JIHK
¢ PHK
e Kamcug

K xakomy paHry OHOJIIOTHUECKON CUCTEMAaTUKU OTHOCSTCA OakTepuun?
e Jlomen
e IlapcTtBO
e Pox
o CemelicTBO
B kneTkax nmpokapuoT OTCYTCTBYIOT:
e  MUTOXOHAPHMH
e PHK
*  BKJIIOYCHHUS
e pubocoMbI
K sykapuoram oTHOCSTCS
e KMBOTHbIE
e Oaxrepuu
*  BHpPYCHI
e apxeu
BribepuTe BepHOE yTBEpIKACHHE O OAKTEPHUSIX:
e KuerouHble (pOpMBI JKH3HU, KJIETOYHASI CTEHKA U3 MypenHa
o Kietounslie popMBbI )KHU3HHU, KJIETOYHAS CTCHKA U3 XUTUHA
e Hexknerounsle Gopmbl )KU3HH, daru
e Hexknerounsle hopmbl sxu3HM, OakTeprodaru
Bribepute BepHOE yTBEP)KACHUE O BUpYyCax:
e Hexuaerounblie (popMbl :KU3HU, DaKTEpHOpAru, BAUPUOHBI
e Hexnerounsie GopMbI )KU3HH, OaKTepuH, haru
o Conepikar Karcu, KIeTOYHYI0 CTeHKY M3 MyperHa
o ConepiKar cynepKarcuI, KIeTOYHYI0 CTeHKY H3 XHUTHHA
ApxesiM U OaKTepHsiM CBOHCTBEHHO HaJIMUUe
e  KOJBIEBOH XPOMOCOMBI
e PHK renoma
e kancupja ais 3amuTel JJHK

*  TONBbKO HH(pOPMATHBHBIX y4acTkoB B JIHK



Bakrepuodaru ucmnons3yroTCs B MEAUIIUHE:
e 1JIsl JIeYeHHUs1 0aKTepHAJbHBIX 3a00JieBaHuii (OpromHOro Tda, TU3eHTEPUH U IP.)
e IS JICYCHUS BUPYCHBIX 3a00JeBaHMM (TPUIIA, KOBUIA, KPACHYXH U Ap.)
e IS JICUCHUS POTO30MHBIX 3a00JeBanml (amEéOunasa, IeHIMaHro3a 1 Jp.)
e B KaueCTBE MPOOMOTUKOB
Y Gakrepuii, B OTIMYHE OT SyKapHOT:
e HeT MUTOXOHAPHUIA
e HeT pubocoMm
e JIHK omnHOuenoueuHas
e  0oJiee IPOYHBIN ITUTOCKENICT
Bri6epute HEBepHOE yTBep)KIeHME

e baxrepuu, B oTiIM4HE OT 3YKAPHOT, He CIOCOOHBI K (OTOCHHTE3Y, TAK KAK Y HUX HeT
IJIACTHU/L

e bakrepun, B OTIIMYHE OT DYKAPHOT, IOYTH HE UMEIOT MEMOPaHHBIX OpPTaHEeIT
e bakrepuw, B OTINYKME OT SYKAPHUOT, CIIOCOOHBI K MOJYUYCHHIO SHEPTUU IyTEM XEMOCUHTE3a
e JIHK Gakrepuii ynBauBaeTCs Mepen KakIbIM JICICHUEM

Bri6epute HEBepHOE yTBep)KIeHME

e bakrepuu, B oTiin4Me OT IYKAPHOT, He CHOCOOHBI K KHCJIOPOTHOMY AbIXaHUI0, TAK KAK Y
HHUX HET MUTOXOHJAPUIA

e Jlns OGaxTepuii He XapaKTePEeH IUTOCKEET

e DBaxrepun He criocoOHBI K (aronuTo3y

e Cpenu 6axkTepuil HET HACTOSIIINX MHOTOKJIETOYHBIX OPTaHU3MOB
BribepuTe npaBUIIbHYIO MOCIE0BATEIBHOCTD )KU3HEHHOTO IIUKIIA BUpYCa

e ApxcopOuusi Ha MeMOpaHe KJIETKHU -> IPOHUKHOBEHHE B KJIETKY M 0CBOOOKIEHUE
HYKJIEHHOBBIX KHCJIOT OT KaNCHIA -> CHHTe3 BUPYCHBIX 0eJ1KOB -> c00OpKa BUPHOHOB ->
JIN3HUC KIETKH

o IIpoHHKHOBEHHE B KJIETKY U OCBOOOKICHNE HYKIEHHOBBIX KHCIIOT OT Kallcua -> CUHTE3
BUPYCHBIX OCJIKOB -> afcopO1us Ha MeMOpaHe KJIETKH -> JIN3UC KJIETKH -> cOOpKa BUPHOHOB

o IIpoHHKHOBEHHE B KJIETKY U OCBOOOKICHNE HYKIEHHOBBIX KHCIIOT OT Kallcua -> CUHTE3
BUPYCHBIX O€JIKOB -> cOOpKa BUPHOHOB -> a/1copOLMs HAa MeMOpaHe KIETKU -> JIM3HUC KIETKU

e AncopOuust Ha MeMOpaHe KJIETKH -> CUHTE3 BUPYCHBIX OEJIKOB -> cOOpKa BUpPHUOHA ->
NPOHUKHOBEHHUE B KJIETKY 1 OCBOOOXKAECHNE HYKIIEHHOBBIX KUCIIOT OT Karcuaa -> JU3HUC KIETKU

Bribepute BepHOE yTBEpKACHHUE

e Bupycsl, B 0TIH4YHe OT KJIETOYHBIX (OPM :KM3HH, He CIOCOOHBI Pa3MHOXKAThHCA 0€3
HCIIOJIb30BAHMSA PeCypPcoB KJIECTKH

e  Bupycsl He 3BOIIOLIMOHUPYIOT

o BI/IpyCI)I MOT'YT CaMOCTOATECIIbHO IMEPEABUTATHECA B IIUTOIIIA3ME KIIETKH



e Bce Bupychl IMEIOT JIMIMONIPOTEUAHYIO MEMOpaHy
Kaxwue nporecchl xapakTepHBI KaK ISl BAPYCOB, TaK U JJIS1 KJIETOUYHBIX QOPM KU3HU?
e Pemukauus HyKJIEHHOBBIX KHCJIOT
¢ (OOMeH BelecTB
¢ Cunre3 Oenka
e [llomyyeHue snepruu
BakrepuanbHas KOHbIOTALUS - 3TO
e IlepeHoc yacTH reHeTHYECKOIr0 MaTepuaa (IIa3sMul MM HYKJIe0naa)
e Ilepenoc wactu PHK npu xonrakre Gaxrepuii
o Ilepememienue haroB u3 oAHON OaKTEepHUU B IPYTyIO
o llepemerenre Kancyasl OT OOHON OaKTEPHUH HA APYTYIO
BakrepuanbHas KOHbIOTAIUS — 3TO
e AHaJOr NMOJOBOrO Mpomnecca
e becnoisioe pa3aMHOXEHNE
e Croco0 nepenBmKeHYsI
e Cmoco0 3amuTe
BakrepuanbHas KOHbIOraUs XapaKTEPU3yETCs
e OpHoHampaBJ/IeHHbIM MEPEHOCOM IeHeTHYECKOr0 MaTepuaJa
e JIByHampaBli€HHBIM NIEPEHOCOM I€HETHYECKOTO MaTepraia
e JIByHampaBl€HHBIM MEPEHOCOM IIUTOIIA3MBI C TTUTATEILHBIMU BEIIECTBAMH U IJIa3MHUIaMHU
o llepemerienremM ofgHOM OAKTEPHUU C TIOMOIIBIO APYTOH
BakrepuanbHas KOHbIOTAIUS - 3TO
e Ilepenaua JIHK
o Ilepenaua PHK
o Ilepenaya nuTarenbHBIX BELIECTB
o llepenava Karcyibl BeicOXIIel OakTepun
K sykapuoram oTHOCSTCS:
e pacTeHusi
e  BHPYCH
e OakTepuu
e apxeu
st MpOKapyoT, B OTAMYKE OT 3YKapHOT, HE XapaKTepPHO:
e  MHOIOKJETOYHOCTH

e HaIWYHE JTUMHIHON MEMOpaHBI



e IIPOLECC TPAHCKPHUIILIUU
e  IPOLECC TPAHCIAUUU

s npokapuoT, B OTIIMYHE OT 3YKAPUOT, BOZMOXKHO:
e TOJy4YeHHe JHepPruH IyTeM XeMOCHHTe3a
e  JICIICHUE MEW030M
e Hajmuuue PHK-renoma
e pa3MHOXKECHHE MAPTCHOICHE30M

151 OpoKapHuoT, B OTIIMYHE OT SYKApPHUOT, HE XapaKTEPHO HAIHYKE:
e MeMOpPaHHBIX OpraHeJsI
e pubocom
e PHK
e  HapPY)KHOU KIETOYHON MEMOpaHBI

[l IpoKapuoT, B OTIMYME OT 3yKApPUOT, XapaKTEPHO:
e MpsiMOe OMHApPHOeE JleJIeHne
e  MHOXXECTBEHHOE JieJIeHUE (LITM30TOHU)
e [apTCHOrEHE3
e  Mei03

st Hykieonia OaKTepUaIbHOM KIIETKH XapaKTepHO:
e Ilpukpenyenue k nMTONIA3MaTHYECKON MeMOpaHe
e JlunHeiiHOE cTpoeHUE
e Hanuune rucroHos
e Hanuumne untpoHOB

st Hykiieon1a OaKTepUaIbHOM KIIETKH XapaKTepHO:
e Pacnonoxenue B IUTOILIA3ME
e JluneitHoe cTpoeHne
e Hanuune rucroHos
e Hanuumne untpoHOB

Jnst Hykiieonia OaKTepUaIbHOM KIIETKH XapaKTepHO:
e  OTcyTCTBHE HHTPOHOB
e Hanuuue rucroHos
e JluneitHoe cTpoeHune
e PacnosnoxeHue B sape

st Hykiieon1a OaKTepUalIbHOM KIIETKH XapaKTepHO:

o OTcyTCTBI/Ie ITiCTOHOB



e JluneitHoe cTpoeHne
e PacnosnoxeHue B sape
e Hanuuue UHTPOHOB
s Hykieonna OakTepHaabHOM KISTKH XapaKTEePHO:
¢ KouabueBoe ctpoenue
e Hanuuue rucroHos
e PacnosnoxeHue B sape
e Hanuuue UHTPOHOB
Knerounast crenka OakTepHii CONEPIKUT:
e MypeuH
e  LIEJUIIOJIO3Y
e  [JIMKOIEH
*  XUTHH
[lo Tuny muTaHusi OAaKTEPUU MOTYT OBITh
e aprorpodamu u rereporpodamu
e a3pobamu u aHa’poOaMu
e [aTOr€HHBIMH U HEMATOI€HHBIMU
e  00NHMraTHBIMU U (aKyIbTaTUBHBIMU
[t GakTepranbHOMN KIETKHU XapaKTePHO:
* OTCYTCTBHE KOMIAPTMEHTAIIMH WUTOMJIA3MbI
e  HaJM4Me KJIETOYHOIO LIEHTpa
e  Pa3MHOXXEHHUE CIIOPaMHU
e  IIOJIHOE OTCYTCTBUE OpTraHeIlI
s 6akTepruanbHOM KIETKH XapaKTEPHO:
e pubdocomsr 70 S
e re”oM npencrasieH JHK wiu PHK
e MeMOpaHHBIE OpPTraHeIIIbl
e XWTHWHOBasA KJIETOYHAs CTEHKa
TpaHcuuTo3 - 310:
e TPAHCIOPT BelIeCTB Yepe3 KIETKY TPAH3UTOM
e  TPaHCHOPT BELIECTB U3 KJIETKHA BO BHEKJIETOYHOE MPOCTPAHCTBO
e  TPAHCHOPT BEUIECTB U3 BHEKJIETOYHOTO MMPOCTPAHCTBA B KIETKY
e  TPAHCHOPT BEUIECTB U3 OJHOTO KOMIIAPTMEHTA KJIETKH B APYTOH

[Tytem obneruennoit quddys3un Tpancnoprupyercs?



. INIIOKO03a

] N2
] 02
e COy

XoJecTepuH NPOHUKACT Yepe3 MEMOpaHy MyTEM...
e  0OIOCPENYEMOro penenTopaMu HAOIMTO32
e  MHHOLHUTO3a
e (parommrosza
e o0Oneru€HHol muddy3un
VYuyacTByeT B 00€CIICUCHUY TOMEOCTa3a BHY TPUIIA3HOM JKUIKOCTH
e aKBaNOPHH
e  AHKUPHH
e TpaH(epasza
e  KaarepuH

HeGomnpiue He3apsKeHHBIC MOJICKY/IbI M MMEIOIIUE CPOACTBO K Jinnuaam Bemiecta (02, CO2, C2H50H,
CTEPOUJIHBIC TOPMOHBI, THPOKCHH, MHTAJIAIIMOHHBIC HAPKO3HBIC CPEJICTBA U JP.) JIETKO MPOHUKAIOT B
KJIETKY uepe3 JIUMUAHBINA OUCTION myTeM

e IIpocroii nuddysuu
e Ocwmoca
e Oo6neryenHoit muddy3nn
e  AKTHBHBIM TPaHCIIOPTOM
HepacTBOpHMEBIE B TMNMAAX, TIIOK03a, aMUHOKUCIOTEL, K'Y, PO4*~ mponuKaroT myTém
e oOneryeHHoi nupdy3nu
e npoctoit nuddy3un
e ocmMmoca
e  AKTUBHBIM TPAHCIOPTOM
XonecTepuH MeMOpaHBbI
o Ilpuaaer :kecTKOCTH
o Ilpunaer snacTH4HOCTH MEMOpaHe
¢ BBIIOJHSET TPAHCHOPTHYIO (DYHKIHIO
e TIpUJAeT BAZKOCTh MEMOpaHe
Kakwne cTpyKkTypbl y4acTBYIOT B OOMEHE ITMKOTeHa
e mraakas IIIC

e 1mepoxosaras OIIC



e  MUTOXOHJPHUU
e  IIPOTEOCOMBI

ITomoraet mogAep>KUBaTh MOTEHITHAT TIOKOSI KIIETKH
e Na'/K"*-AT®a3a
e AT®d-cunrerasa
e buoruHoBas nurasa
e JIHK nmonumepaza

(DopMI/IpOBaHI/IC SHIAOIUTO3HOTO ITy3bIPbKa, IEPEHOC €T0 K MPOTUBOITIOJIOKHOMY KOHITY KJIIETKU U
BBIACIICHUC COACPKUMOTI'0O SK30INUTO30M HA3bIBACTCA

e Tpancuuros
o [IunouuTO3
e  daronuro3
e  DK30IIUTO3
[IpumepoM TpaHCLMTO3a ABISETCA

. TPAHCHOPT AHTUTEJ U3 TPYAHOI'0 MOJIOKA, ITEPECEKAIOIIUEC AMUTEJINH KHIIEYHUKA y
nmoToMCTBA

e momiomuieHue OakTepuit Makpodaramu
e  pEryjJupyemblil MyTh 3K301IMTO3a
®  KOHCTUTYTHMBHBIH IyTh 9K30LIUTO3a
TexyuecTb MeMOpaHbI 3aBUCHUT OT
e  HAJM4YMsA ABOWHBIX CBsI3ell B MOJIEKYJIAX ;KHPHBIX KHCJIOT
®  COCTaBa INIMKOKAJIHKCA
e  HENPOHMIAEMOCTH JHITUIOB JUIs TUAPOQUIBHBIX MOJIEKYIT
e  HaIWYMS MEepUPepUIeCKUX OEITKOB
B knetke 6enku Ha SKCIOPT CUHTE3UPYIOTCS
e B magkoin DIIC
e  Ha CBOOOIHBIX pHOOCOMAX
e BsIpe
e B rpanyaspHoi IIC
[Inan cTrpoenust yHuBepcaIbHOM OMONOrHUECKON MeMOpaHBI
e JIBa cJIOsl OEITKOB, MEXKTy HUMH CJIOH JIMITHIOB
e OMJIMIIMIHBIN CJION, BKIIOYAIOIINI 0eJIKH
e JIBa CJIOS JIUMHUJOB, a MEKAY HUMH CJIOH OENTKOB

. HUHTCTPAJIbHBIC Oenku YCPCAYIOTCA C IpynIiiaMu JIMTIUJI0B



Pa3ButHe arepockiiepo3a CBsI3aHO C MOBBIIIEHHBIM COACP)KaHUEM B MeMOpaHe
e (dochomumaor
e OenkoB
e XoJIecTepoJia
¢  IJIMKOTCHa
AHTUTEHBI Pa3IMIHBIX TPYII KPOBH CBSI3aHBI C HAJTMYHNEM Ha MEMOpaHe PUTPOIIUTOB
e mIUMKonporeuaoB (imkodgopunos) A u B
*  TIIHUKOJUIHIOB
e  CIIEKTpUHA
e arnIIOTHHUHOB O U 3
PententopHyto (h)yHKIHIO Ha TIOBEPXHOCTH KIJIETOK BEITIONHSIOT
¢ NIMKOMPOTEHHBbI INIMKOKAJIHKCA
e (ochomunuabl B COCTaBe MEMOpaH
®  XOJecTepos
e  MOJIEKYJbI [IIIOKO3BI
JIMnuIHEIM KOMITOHEHTHOM MEMOpPaHbI SBISIOTCS
e XoJsecTepuH
e I'muxomporensl
e Hyxneonporeunst
e [nukodopuHbl

prHHLIG MaKpOMOJICKYJIbI U MOJICKYJIAPHBIC KOMILJICKCHI (66J’IKI/I, HYKJICMHOBBIC KUCJIOTHI,
TJIMKONIPOTCHUHDI, JIMTIONIPOTECUHBI U T.H.) KJICTKH NTOMIOMIAI0T ITYTEM:

e  Be3MKYJIAPHOIO TPaHCHOPTA

e oOmerdeHHoN OUQPQPY3UH C TOMOIIBIO OEITKOB-TIEPEHOCUHKOB

e oOJyerueHHON AUQPPY3UH M0 CHEIUATBLHBIM KaHAJIaM

®  aKTHHOTO TPAaHCMEMOPaHHOTO TPAaHCIOpPTa
AKTUBHBIA TPAHCIOPT

e OcymecTBisieTcsi ¢ IOMOIIBIO TPAHCNIOPTHBIX AT®a3

e OcymecTBisieTcs: C HOMOIIBIO JTHA3

e  TpeOyer 3arparbl SHEPTHH JIJISI IEPEHOCA BEIIECTBA MO TPAJIUCHTY KOHIICHTPAITUH

e He Tpebyer 3arparbl SHEPTHU ¥ OCYIIECTBIISETCS M0 TPAJUEHTY KOHIICHTPAIIUU
[TaccuBHBIN TpaHCTIOPT — 3TO

¢ OO0pa3oBanue KOMIJIEKCAa TPAHCIOPTHPYEMOI0 BelleCTBA € ePEeHOCYNKOM U NepeHoc 6e3
3aTpPaThl FHEPIrUM M0 IPAHEHTy KOHUEeHTPALUU



o Ilepenoc BemiecTBa 1o rpaIMEHTY KOHLEHTPALIUH C 3aTPaToil SHEPTUH
e llepeHoc BemiecTBa MPOTUB TPAJANEHTA KOHIICHTPAINH Oe3 3aTpaThl SJHEPTUH
e llepeHoc BemiecTBa MPOTUB TPAANEHTA KOHIICHTPAIINH C 3aTPATOil SHEPTHU
Penenrropamu Ha MOBEPXHOCTH MEMOPAHBI BHICTYAIOT
e beakn
e Jlumuaer
e HyxiilenHOBBIE KHUCIIOTHI
e YIIeBOIbI
Mornekysibl TUMHAIO0B B COCTaBe MEMOPaHBI
e IlouaspHble
e Henonspueie
e  XWUMHYECKH WHEPTHBI
¢ Karanuzupyror OHoXMMHUYeCcKHe peaKuu
Kaxkas u3 Mmogeneit MeMOpaHbl cuUTaeTCsl HAMOOJIEe COBEPIICHHOW Ha CETOAHSALIHUAN JIeHb?
¢ JKuakocTHO-M03au4YHAsA MOJEIb
o «CennBuyHas» MOAEIH
e MewmOpaHa Kak CIUTONIHAS 000JI0YKA KIICTKH
e JXuakoctHas Momelb
Benku rpymniisl akBamopuHOB OCYIECTBISIOT
e PeabGcopOumio BoabI
e  AKTHBHBIN TPaHCHIOPT NOHOB KaJHs U HATPHs
e [laccuBHBIN TPAaHCTIOPT NOHOB KAJIBIIUS
e lI3MeHeHHe TpaHCMEMOPAHHOTO MOTEHIMAIIA

HexoTtopsie BemecTBa CliocOOHBI MPOXOANUTE Yepe3 MeMOpaHy myTeM npoctoit quddysun, 6e3
CHENHANBHBIX JIOTIOTHUTENLHBIX CTPYKTYp. BrIOepuTe IpyIiny WM rpynibl BEMIECTB, B COCTABE KOTOPBIX
€CTbh U T€ BEIECTBAa, KOTOPbIE CIIOCOOHBI MTPOXOIUTH Yepe3 MeMOpaHy myTeM npoctoit iuddy3uu u Te,
JUISL TPAHCTIOPTA KOTOPBIX HEOOXOAUMBI JIOTIOTHUTEIBHBIE CTPYKTYPHI.

o [Tmoxo3a, Kucaopon, 6eH30.1
e A3or, xucioposu, 6eH301
e Crepouabl, Kanbluil, Kanun
e Harpuii, kanuii, Bona
Na + /K + - AT®a3a ocyiecTBiIseT TPaHCIOPT:
e uoHoB Na + u K + ¢ 3arparoii 3nepruu AT®
e woHnoB Na + u K + 0e3 3arpars! saeprun ATD

. IIPOTOHOB



e uoHOB Ca 2+
M3rudsl B «XBOCTax» KHUPHBIX KUCIOT 00yCIOBIECHBI
¢ JBOHHBIMM CBSI3IMHU B MOJIEKYJIAX KMPHBIX KHCJIOT
e TUIPOKCWJIBHBIMM IPyNIaMH DIKLEPOIIA
e  CpeaHeW r'UAPOKCUIBHOU IPyIIION
e  pa3NIUYMAMU B JUIMHE «XBOCTOB)»
CreneHp TeKy4ecTH KIETOTHOW MeMOpaHbI 3aBUCHUT OT:

. Pa3zauyuii 7JIMHBI M HACBIIIEHHOCTH XBOCTOB KUPHBIX KHCJI0T, UX B3AUMHOI0
PacnojoKeHUs

e 1-ii TUAPOKCOrPYNIIBI IIUIEpOSIa
e  2-fi TUAPOKCOTPYMIIBI IIUIEpOSIa
e bBenkoB, cBA3aHHBIX ¢ MEMOpaHOii
Urto mpou30HAET C IPUTPOIIMTAMH, €CITH UX TIOMECTUTH B THIIOTOHWYeCcKuil pacTBop NaCl?
e T'emonu3
e [Inazmonus
e Huuero He u3MeHUTCA
e  DpPUTPOUHTHI CIAUITHYTCS
YkaxuTte, (GyHKIIMH XOJIECTepoia B MeMOpaHe
e  pelenTopHas
e (epMeHTaTUBHAs
e  3alMTHasA
e TpuIaHHE MeMOpaHe YNPYTOCTH U KE€CTKOCTH
K+/Na+ Hacoc
e BHJ aKTHBHOIO0 TPaHCHOPTAa
e  BUJ [TACCUBHOTO TPaHCIIOpPTa
e TpaHcmopT uepe3 K+- u Na+- kaHamb
e  TPaHCHOPT MOCPEICTBOM SHJOIMUTO3a U DK30IMTO3a
I'muxokanuke
e Haxomurcsa Ha magxoir DIIC
e HAXOAMTCS HA HAPYKHOIl MOBEPXHOCTH MJIA3MOJIEeMMbI
e 00pa3oBaH yIlieBOIaMU
e  y4acTBYeT B KJIETOYHOH aAre3uy M KJICTOYHOM Y3HABAHHH
e HaXOAWTCA Ha BHYTPEHHEH MOBEPXHOCTH IJ1a3MOJIEMMBI

Hapsiny co cTpykrypHOit hyHKIIUEH, MEMOpaHHbIe OEIKH BHITOIHSIOT QYHKITUH



®  CHHTETHYECKYIO
e pelenTopHYIO
e (epMeHTATUBHYIO
e TPAaHCIOPTHYIO
e  MpHUIAIOT MeMOpaHe KECTKOCTh
AKTHBHBIM TPaHCTIOPT BEIIECTB
e ocMoOC
e uepe3 K+- u Na+- kanamnsl
e  WJIET IO I'PaJANEHTyY KOHLEHTpaluu
e WAeT NPOTHB rPAIMeHTAa KOHIEHTPAIUH
e  KJATPHUH-3aBHCUMBIIH IHIOIUTO3
MemOpaHHbBIe OSIKHU BBHITTOTHIIOT (QyHKITUH
®  DHEPreTUYECKYIo
* CTPYKTYPHYIO
e pelenTypHyIo
e (epMeHTATUBHYIO
e TPAHCHOPTHYIO
Oo6nerueHnas qu¢Qy3us — TPAHCIIOPT BEIIESCTB
e uepe3 MeMOpaHy CaMOCTOSITEIBHO
e yepe3 cnelUATbLHbIE TPAHCIOPTHLIE OeTKkH (DeTKU-TePeHOCUNKH)
e IO rPaJiNeHTy KOHIEHTPAIUH
e 02,C0O2
e  TJIIOKO3bl, AMUHOKHCJIOT
Oo6neruennas auddysus
e  BUJ aKTHBHOTO TPAaHCIIOpTa
e TpeOyet 3arpar 3uepruu B popme ATD
e TIepeMelIeHHe BEIIEeCTB MPOUCXOANUT MPOTHUB IPaleHTa KOHIIEHTPAIIUU
e IpPOTeKaeT ¢ MOMOIIbI0 0eJIKOB-TIePeHOCYNKOB
e TIpOTeKaeT Yepe3 (eJKOBbIe KAHAJIBI
Knarpun-3aBucuMelIil 3HT0IUTO3
e BH/J aKTHBHOI'O TPaHCHOPTA
e  BUJ [TACCUBHOTO TPAaHCIIOPTa
e TpeOyeT 3aTpart 3Hepruu B popme ATP

o TPAHCIIOPT BEIIECTB U3 KICTKHU



e TPAHCIOPT BelIeCTB B KJIETKY
I'muxokanuke

e HaxoauTcs Ha rpanyispaoit D11C

e HAXOAWTCH HA HAPYKHOW NMOBEPXHOCTH MJ1a3M0OJEMMBI

e XapakKTepeH JJIs KJIeTOK ;KUBOTHBIX

e  XapakTepeH IS BCeX KIETOK

e HaXOAWTCA Ha BHYTPEHHEH MOBEPXHOCTH IIIa3MOIEMMBI
B cocras nykneoruaa JJHK Bxogut

e [IlenTo3a

e Iekcosa
e Tpuoza
e Terpoza

B cocras nykneoruaa JJHK Bxogut
e Ocrarok ¢ocdopHoii KUCIOTHI
e OcTtarok a30THOW KHUCIOTHI
e OcTaToK CEpHON KUCTIOTHI
e  OcTaToK MOJIOYHOU KUCIIOTBI
B cocras nykneoruaa JJHK Bxogut
e A30THCTOe OCHOBaHHE
e  ®docdopHoe OCHOBaHHE
e AMMHOKHCIIOTA
e [Tucron

B cocras nykneoruaa JJHK Moxet BXoauTh

e AlECHHH
e Pubosa
e Jlusun

e  AprunuH
B cocras nykneoruaa PHK moxer BXonuTh
o Iluto3un
e T'mctmaun
o Jleszokcupubosa
e Pubozum

HYKJICOTI/IZII)I SABJIAOTCS MOHOMEpaMU



] TPUTITULCPUIOB
. MOJIUIICIITUAOB

. ImojImcaxapmuaoB

HYKJICMHOBBIX KHCJIOT
CrpyKkTypa ABOMHOMN CIMpaNn XapakTepHa s
e OenkoB
e  JUCaxapuaoB
e Kpaxmaia
e JIHK
Pernmukanus JJHK naunnaercst Ha yyacTke, Ha36IBa€MOM
e omeparop
e  IPOMOTOP
e  OIEPOH
e  Ori- caiit
B xpoMocoMe BBIIEISIOT CIEAYIOIINE YYACTKH
e TejoMepa
e LIEHTpOCOMA
e  IIEHTPHUOIIb
e IUKJIUH
BropuuHnas nepetskka — 310
e yuacTok xpomocomsbl, ¢ JIHK, cogepxameii nngopmanuio o pPHK
e  MECTO IPUKPEIUICHUS HUTEH BEpPETeHA JCICHUS
®  Y4aCTOK XPOMOCOMBI, CBSI3bIBAIOLIUI CECTPUHCKUE XPOMATUIbI
e MecTo (OPMHUPOBAHHUS IICHTPUOJIEH
Jlokanuzanuio XpoMoCOM B SIAPE ONPEAECISIOT
e TeJOMepbl
e  LIEHTPOCOMBI
e  IIEHTPUOJU
®  IMKJIMHBI
Jlokanu3zamuo XpoMOCOM B sIIpe ONPEAEIAIOT
e ILIEHTPOMEpDI
e  IIEHTPOCOMBI
e  LIEHTPUOJU

o IIHUKJIIMHBI



XpoMaruH — 3T0
e uHTepdasHas popma CylIeCTBOBAHUS XPOMOCOM IYKAPHOT
e xommiekc [JHK ¢ ymeBonumu
o xommuiekc JIHK c xxupamu
e xommiekc JJHK ¢ meramnamu
XpoMaTuH — 3T0
e kommiekc JJHK c 6enkamu
e MeTtada3zHas popma CyIIeCTBOBAaHUS XPOMOCOM
o xommieke [JIHK ¢ yrneBogumu
e xomiuiekc JIHK ¢ nununamu
Tenomepa - 310
e KOHIEBOH y4aCTOK XPOMOCOMBI
e  YYacTOK, B KOTOPOM CBSI3aHBI JABE XPOMATHU/IbI
e  MecTO 00pa30BaHUs MEPBUYHOMN MTPEPETHKKH
e MecTO (JOPMUPOBAHHUS KHHETOXOPA
HenTpomepa - 310
e INepPBUYHAS NEPeTIHKKA
®  YYacTOK, 3aIIMIIAIOMINN CTPYKTYPY XPOMOCOMBI
®  YAacTh XPOMOCOMBI, YYaCTBYIOMINH B 00pa30BaHHUU SIPHIIIKA
e  MECTO IPUKPEIUIEHHUS IIEHTPHOJIeH
Hentpomepa - 310
e MecTO (pOpPMUPOBAHUS KHHETOXOPA
®  YYacTOK, 3aIIMIIAIOIINN CTPYKTYPY XPOMOCOMBI
e  YACTh XPOMOCOMBI, YYaCTBYIOIINI B 00pa30BaHHUHU SIPHIIIKA
e  MECTO IPUKPEIUICHUS LUEHTPUOICH
Hentpomepa - 310
*  YYACTOK XPOMOCOMBI, CBSI3bIBAIONUIUI CECTPUHCKHE XPOMATHABI
®  YYacTOK, 3aIIMIIAIOIINAN CTPYKTYPY XPOMOCOMBI

e  YACTh XPOMOCOMBI, YYaCTBYIOIIHI B 00pa30BaHUHU SIPHIIIIKA

MECTO MPHUKPEIUIEHUS [IEHTPHOIEH
[Ineun XxpoMOCOMBI — 3TO Y4aCTKH XPOMOCOMBI
e pa3ie/IecHHbIe LICHTPOMeEpPOii
e  pa3JcIICHHBIC BTOPUYHON NEPETIKKOM.

o Ppa3aciIC€HHBIC AAPBIIITKOBLIM OPraHU3aTOPOM



e  MPUKPEIUISIONIUECS K AICPHOU JaMUHE
IlenTpomepa - 31O

e MecCTO NPHUKpeIJIeH!s HUTell BepeTeHa AeIeHus

Y4aCTOK, 3aLUIIAIOLINN CTPYKTYPY XPOMOCOMBI

49aCTb XpOMOCOMEI, y‘IaCTByIOHII/Iﬁ B O6pa3OBaHI/II/I SAAPBIIIKa

MECTO MIPHUKPEIUICHHUS IIEHTPHOICH

PHK, yyacTByromue B 3KCIIPECCUN I'€HA Ha YPOBHE TPAHCIIALINA

e pPHK
e wMssPHK
e wMuPHK
e kPHK

PHK, yyacTByromue B 3KCIIPECCUN I'€HA Ha YPOBHE TPAHCIIALINU

e TPHK
e wMsPHK
e wMuPHK
e kPHK

B cocrase HykiieoTHAA €CTh
e ocrarok ¢pocdopHOIl KHCJIOTHI
e aMHHOKHCIIOTA
e TEeKco3a
e ammio3a
B cocrase HykneoTnaa ecTh
e TIEHTO03a
e TEeKco3a
e ammio3a
e AMHHOKHCIIOTA
B cocrase HykneoTnaa ecTh
e a30THCTOE OCHOBaHHUeE
e TEeKco3a
e ammiIo3a
e aMHHOKHCIIOTA
K ITYPUHOBBIM a30TUCTBIM OCHOBAHUAM OTHOCAT
e ajJeHMH

e IIMTO3UH



e ypamui
e THMHH
K nmyprHOBBIM OCHOBaHHSIM OTHOCST
e TyaHHMH
e IUTO3UH
e ypamun
e THMHH
K nupruMHINHOBBEIM OCHOBAHHSAM OTHOCST
e ILUTO3UH
e QJICHUH
e TyaHVH
®  aJICHO3UH
K mupuMuIuHOBBIM OCHOBAHUSAM OTHOCST
e THUMMH
®  aJICHO3UH
e TyaHVH
e aJICHHH
K mupuMuIuHOBBIM OCHOBAHUSAM OTHOCST
e ypauua
®  QJICHO3UH
e TyaHUH
e aJICHUH
JHK B otmnume ot PHK
e JBoiiHas cnMpajb
e B COCTaB€ HYKJICOTHUIOB UMEET MIEHTO3Y
e B COCTaB€ HYKJICOTHUOB UMEET FEKCO3Y
e B COCTaB€ HyKJIEOTHJOB HE NMEET I'yaHHHA
JHK B otmnume ot PHK
e B COCTaBe HYKJIEOTHI0B UMeeT 1e30KCHUPHO03y
e OIMHOYHAA LIEIb
e B COCTaBE HYKIICOTHJOB UMEET I€KCO3y
e B COCTaBE HYKJIEOTHJOB HE UMEET LIUTO3UHA
PHK, yuacTByromue B 3KCIIPECCUN I'€HA HAa YPOBHE TPAHCIIALIMA

e« MPHK



e wMiaPHK
e MuPHK
e kPHK
YHUBEPCaTBbHOCTh TE€HETUYECKOIO KOJIa COCTOUT B TO, UTO
e OIMHAKOBbIE AMMHOKMCJIOTHI KOAUPYIOTCS OAUHAKOBLIMYI TPUILIETAMHU Y BCeX OPraHUu3MOB

e  COBIAJACT MOPSIOK pacroiokeHust KoaoHOB B MPHK ¢ mopsiikoM KOTHpyeMbIX aMUHOKHUCIIOT B
Oelike

e  OTCYTCTBYIOT Pa3Z€IUTEIIbHbIC 3HAKU MEXIY TPUILICTAMHU
e WHAMBUIYaJIEH Y OPraHU3MOB
Mectom cuntesa pudbocomansHoit PHK siBisercs
e  DHJIOIJIA3MATHYECKas CETh
e  IIUTO30JIb
e  SIAPBILIKO
e pubocoma
CHCHI/I(bI/I‘IHOCTI) TCHCTHYCCKOI'O KOAa COCTOMUT B TO, YTO
L4 OJMHAKOBBIC aMUHOKHUCIIOTHI KOAUPYIOTCSA OAUHAKOBBIMHA TPUILIIETAMHU Y BCEX OPraHu3MOB

e  COBIAJAET MOPSIOK PACIOIOKeHUs KOA0HOB B MPHK ¢ mopsiikoM KOTHPYyeMbIX aMHUHOKHCIIOT B
Oelke

e  OJIUH TPHUILIET KOAMPYET TOJIBKO OJHY AMUHOKHUCJIOTY
® WJCHTUYEH Y BCEX OPraHU3MOB
TpHUIUIETHOCTH TEHETHYECKOTO KOZa 03HAYAET, YTO
e 0JHA AMMHOKHCJIOTA KOAMpPYeTCcH TPeMs HyKJIeoTHIaMH

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

e  OTCYTCTBYIOT Pa3/EIHUTEIbHBIE 3HAKU MEKIY TPHUILIIETAMU
® WJECHTUYEH y BCEX OpPraHU3MOB
N30bITOYHOCTE (BBIPOXKICHHOCTD) TeHETUYECKOTO KOa COCTOUT B TO, YTO
e  OJIMHAKOBbIE AMUHOKHCIIOTHI KOAUPYIOTCS OJIMHAKOBBIMH TPUIUIETAMU Y BCEX OPTaHHU3MOB
e  OTCYTCTBYIOT Pa3J€IUTENIbHBIE 3HAKU MEXKy TPUILIETAMHU
e HJEHTUYCH Yy BCEX OPraHU3MOB
¢ HECKOJIbKO KOJOHOB MOI'YT KOAMPOBATh OAHY AMHUHOKHCJIOTY
Oynkuusamu TpascnoptHoit PHK sBisirores
e  TPaHCHOPT HYKJIECOTUIOB
e cuHnre3 PHK

. y4acTucC B MO,Z[I/I(i)I/IKaL[I/II/I MNOJHUIICTITUIOB



e TPAHCIOPT AMMHOKHCJIOT
VYuactok monekyinsl TPHK, kommuiementaphsiil konony MPHK, Ha3piBaeTcs
e  TpHILIET
® TEHETHUYECKHH KOA
e AHTHKOIOH
e aKUENTop
YHHUBEpCATbHOCTh TEHETUUECKOTO KOIa COCTOUT B TOM, 4TO
e MHIEHTHYEH Y BCeX OPraHU3MOB
e  HECKOJIBKO TPUIUIETOB MOT'YT KOAUPOBATH OAHY aMUHOKHUCIIOTY

e  COBIMAJACT MOPSIOK PacMoIoKeHHs KomoHoB H-PHK ¢ mopsiikoM KOTUpyeMBIX aMHHOKHCIIOT B
Oelike

L4 OTCYTCTBYIOT Pa3ACIUTCIbHBIC 3HAKN MCKAY TPHUILIICTAMUN
Monn¢pukaioHHY 0 H3MEHYHUBOCTh XapaKTePH3YIOT
e HEoOpaTUMOCTh
e BpPEMEHHOCTb
*  HaCJIEAyeMOCTb
e  CIy4yalHOCTb
e  WHAMBHUIYaIbHOCThH
KomMOnHaTUBHYIO H3MEHYMBOCTD XapaKTEPUBYIOT
e 00paTUMOCTH
e BPEMEHHOCTb
e HacJe1yeMoCTh
e HOpMa peaKkuuu
MyTalMOHHYIO H3MEHUYNBOCTh XapaKTepU3YIOT
e Heo0pPaTUMOCTh
e BPEMEHHOCTb
e 0o0OpaTuMocTh
*  aJaNTUBHOCTH
T'eHOTHIIMYECKYIO0 HU3MEHUYNBOCTh XapaKTEPU3YIOT
*  HMHIMBHIYAJIbHOCTH
e 00paTUMOCTH
* BPEMEHHOCTb
e HOpMa peakuuu

Cunnpom [layHa — 3TO mpuMep U3MEHYHBOCTH



e  KOMOWHAaTHUBHOU

e  MomupuKaITMOHHON
e MYTAUMOHHOM

e  (heHOTUITUYCCKOM

OcobenHocTyu KaproTuma npu cuaapome Kinalingensrepa

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

OcobenHoctu kapuotuna npu cuaapome Lllepemesckoro-Tepaepa

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

denokonusa — 3T0:

e JIBJIEHHE, KOIJa HECHACJIECACTBEHHAsI UN3BMCHYHUBOCTHb KOIMUPYET HACTCACTBCHHYIO
HU3MEHYHUBOCTH

e  OAMHAKOBOE (DEHOTHUITUYECKOE MPOSBICHUE MYTAIINH Pa3HBIX TEHOB

e CTeneHb ()EHOTUITUYECKOTO POSIBIICHHUS TeHA

e  SBJIEHHE, KOTJa T€H U3MEHSIETCS MO/ IEUCTBUEM CPEbI U KOMIUPYET IPYTOil IPU3HAK
I'enokomms — 3T10:

e OIMHAKOBOE (peHOTHNHYECKOE MPOsIBJICHNE MYTALMA Pa3HbIX T€HOB

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

. CTCIICHb q)CHOTPIHPI‘IeCKOFO IIPOSABJICHUS I'€HA
L qacToTa Q)GHOTHHHIIGCKOFO IIPOABJICHUSA I'CHA

Kaxk HaszbIBaeTcst pepMEHT, KOTOPBIH CBS3BIBAET HYKJICOTHABI U CTPOUT HOBYIO nienb JJHK Bo Bpemst
peTuIMKanuu?

e JIHK-nmosmmepa3za
e PHK-nomumepasa
e Imko3umasa
o Tonouzomepasza
W3BecTHO, uTO perukays HaunHaeTcs ¢ TATA Gorareix ygacTkoB. C 4eM 3TO CBA3aHO?
e Ha Takux yyacTKax MeHbllle BOZOPOIHBIX CBsi3eil

. Takue YYaCTKH HAXOAATCSA POBHO MOCCPEANHE XPOMOCOMBI



. Takue Y4aCTKH pacCIIOJIOKCHBI BCCTIa HAa KPAal0 XpOMOCOMBI
. Takue Y4YaCTKH BO3HUKIIN 3BOJIIONMOHHO paHbLIIC

Kak HasbiBaeTcs mpoiiecc, B pe3yabrare KoToporo oopa3syetcs HoBas monekyna JIHK, cocrosmast u3
OITHOU CTapoil U OJHON HOBOI mernu?

o IlonykoHcepBaTHBHAS penIMKALMS
e JlucmepcuBHas perIMKanys

e KoHcepBaTuBHas peruIvKanus

e TpaHckpunuus

Omnpenenure 1Mo pUCYHKY Xapaktepuctuky mist 3 — 5 menu JJHK:

OHK

e MarpuyHas, TpaHCKpuOUpyemasi
o Koaupytomas, HeTpaHCKpHOHpyemast
e  CwmpbIcnoBasi, MAaTpUIHAas

¢ AHTHCMBICIIOBAsI, KOAUPYIOIIAS

Ornpenenute 1o pUCYHKY Hampasienue asuxenns PHK — nomumepassr mo monexyne JHK:

HekoaupyloLias
Koaupylouiast L
uenb
« [
T
| B
1 packpyuuBaHve
] A -
3aKpyuuBaHue - 2
MPHK PHK-nonumepasa

e 3-5

e 5-3

° 5-3u3-5

e  BCE BEPHO

PaccmoTpuTe pucyHOK TpaHCKpHUIIIIMK U onpeaenute no kakoi renu JJHK crpoutcs PHK:

i '3.
5 %
v [
§(<L — : 5
2 ] :
3 'Rl ; packpyumsaHue
3aKpyumBaHue o
MPHK PHK-nonumepasa

e MarpuyHas, TpaHCcKpuOupyemas, 3 - 5



¢ Marpuunasi, TpaHcKpuOupyemas, 5 - 3

e CwmbIcTOBa, MaTpUIHAS 5 — 3

e AHTHCMBICTIOBas, KOAUpyOMmas, 3 - 5
DepMeHT, KaTalu3upyomii oopazoBanue GpochoarndGUpHBIX CBA3EH MEX Iy HYKICOTHIAMH:

e PHK-nmosmmepa3za

e OHJAOHYKJEa3a

e (oronmaza

e  XeNHuKa3za
Oco0eHHOCTH OpPTraHU3allui U SKCIIPECCUU TEHOB Y OaKTepUI:

e TPAaHCKPHUINTOH 00LIYHO BKJIIOYaeT 0oJiee OAHOIO reHa

e  XapaKTEepHbI HHTPOHEI

e 80-95 % renoB 3a0I0KMPOBAHO

e  TPAHCKPHUMIMS U TPAHCISLNA Pa3/ieieHbl B IPOCTPAHCTBE U BO BPEMEHU
B mporecce TpaHCKpUIIIUK TPOUCXOIUT:

e o0Opa3zoBanue ¢ochoandpupHLBIX cBsI3eil

e 00pa3oBaHHE NENTUAHBIX CBA3EH

e B3aumogeictBue Mexay TPHK u amuHokucnoroi

e  B3aMMOJEICTBHE MEXTy KOTOHOM U aHTHUKOJIOHOM
Jlns mpoxapuoT XapakTepHo

e OrtcyTcTBHE IK30H-UHTPOHHOI CTPYKTYPHI T'€HOB

e Hanunume nponeccunra

¢ 90% 3a0I0KHPOBaHHBIX TEHOB

e TpaHCKpHUIIUS B KIETOYHOM SIJIpe
dochoaudhupHbIe CBSI3U YYaCTBYIOT B 00pa30BaHUU:

e mnepBu4HOi cTpykTypsl JHK

e BrOpUYHON cTpykTyphl JJHK

e TEPBUYHOI CTPYKTYpHI O€nKa

e  MOJIEKYJ JHUIHIO0B
T'eneTnyeckuii MaTepuan onucan Gpopmyioin n2¢ s

e  CIepMaro3onja

e cnepmaronuta Il mopsinka

e  SHUIEKIECTKU

e  OBOTOHHH

B sipe ainiekIeTKH )KUBOTHOTO COAEPKHUTCS 16 XpOMOCOM, a B SI/Ipe OBOTOHUH



e 64 XpOMOCOMEI
e 8 xXpomMocoMm

e 16 xpoMocoMm

e 32 XpoMOCOMBI

B kon1e 2-ro nenenus Meiioza Habop xpomocom u JJHK

e nc
e 2ndc
e n2c

e 4n4dc

B konie 1-ro nenenus meiioza Habop xpomocom u JJHK

e nc
e 2n4dc
e n2c

e 4n4dc

HaGop xpomocom u JIHK 2n2c¢ xapakrepen i nepuoaa Meiosa
e wmetada3ssr |
e wmetadassl 2
e anada3ssl 1
e aHada3sbl 2
Ha6op xpomocom u JIHK nc xapakrepeH i nepuoja Metiosa
e wmetadassl 2
e Temodassr 1
e anadassl 2
e Tesodassl 2
ITepexoMOnHaLNS TEHETUYECKOTO MaTepraia IPOUCXOAUT B IEPUOIBI
e mpoda3ssbl 1
e T1podassl 2
e mMetadassl 1
e Mmetadass 2
I'enernueckuit Marepuai onvcan GpopmyIoii nc s
e  CIEpMaTOroHUs
e crepmaronura I nopsiaka
e crnepmaronuTa Il mopsiika

. crnnepMaTuabl



lenernueckuit Marepuan onucat Gopmynoii n2c s
e  CIEpMAaTo30Hza
e osouura Il nopsigka
e  SAHMIEKICTKU
e  OBOTOHHH
I'enernueckuit Mmarepran onrcan GopMyIon nc s
e  CIEpMaTOrOHUS
e cnepmarouura I mopsigka
e crnepmaronura II nmopsnka
e  OBOTOHHH
e  SUIIEKIIETKHU
I'enernyeckuit MmaTepuan onvcan Gopmynoi 2n4dc s
e  CIIEpMaroOroHUU
e cnepmaronuTa I mopsaaka
e crnepmaronura II mopska
e  OBOTOHHH
I'enernyeckuit MaTepuan onrcan Gopmymnoi 2ndc s

e  CIEPMAaTOTOHUS

oBouuta I mopsiaka

opouuTta Il mopsaaka

OBOTOHUH
e  SIUIIEKIIETKHU
OOMeH MeXTy yJ4acTKaMU TOMOJIOTUYHBIX XPOMOCOM TIPOUCXOTUT B TIPOIIECCe
e cunte3a MPHK
e KPOCCHHIOBepa
e penymukauuu JJTHK
e 00pa3oBaHUs IByX XpOMaTH]
B sinpe siitiekie Tk AKUBOTHOTO COAEPKUTCS 16 XxpoMocoM, a B siipe oBoruTa 11 mopsiaka
e 24 XpOMOCOMBI
e 8 XpoMOCOM
e 16 xpomocom
e 32 XpOMOCOMEI
B siape siAtiekIIe TKY )KUBOTHOTO CONMEPXKHUTCS 16 XpoMocoMm, a B saipe oBoruTa | mopsiaka

e 64 XpOMOCOMEI



e 8 xpomocoM
e 16 xpoMmocoM
e 32 XpoMOCOMBI
e 24 XpoMOCOMBI
Crazus 3apoJbIIeBOT0 pa3BUTHS MOPYJIA - 3TO 3aPOJIBIII
e 0e3 mosocTH
e  C TpeMs 3apOABILEBbIMHU JTUCTKAMU
®  CIOJOCTBIO
e  C ABYyMS 3apOJBILICBBIMH JIUCTKAMU
B mporiecce apobreHus sflieKIeTKH NPOUCXOANT 0Opa3oBaHue -
e OQuacryJibl
e Omacromopa
L4 ABYX 3apOABbIINICBBIX JINCTKOB
e  HEpBHOI TPyOKH
B npouiecce npobieHus SHIEKIETKH MPOUCXOTUT 00pa3oBaHue
e Ouaacromeposn
e  HEpPBHOH TPyOKH
e  BTOPHUYHOI MOJOCTH TeNa
e  TpEX 3apOMBILIEBBIX JIUCTKOB
Crasust 3apoJbIIeBOTO PA3BUTHS MOPYJIA - 3TO 3aPOJIBIII
e 0e3 mojsocTH
®  C OCEBBIMM OpraHamu
® 13 OJJHOTO CJIOS KJIETOK C MOJOCTHIO
L4 C TpeMs 3apOABbINICBBIMU JIMCTKAMU
bracryna - 310 3apoabiin
e ¢ Omacronesiem
®  C OCEBBIMM OpraHamu
e ¢ Omacromnopom
o M3 JIBYX 3apOAbIIICBBIX JINUCTKOB
bnactyna - 310 3apoabILI, UMEIOIINN
e  TOJOCTH H OacTogepmMy
e  TPH CJOS KIIETOK
e Omacromop

e HEpPBHYIO TPyOKy



Bbnacryna - 3To 3aponpi
e uMelOLMii MOJOCTH U OJIACTOAEPMY
e W3 TPEX CIOEB KIIETOK
e  UMCHOIINI OJaCTOTIOP
e  HMEIOIIHI SKTOIEPMY
3amuTy 3apoAbIIa MIEKOTUTAIONINX OT aHTUTE MAaTEPHHCKOTO OpraHu3Ma OCYIIECTBIISET -
e ILIALICHTA
e CTEHKAa aMHHMOHA
e CTEHKAa aJUIAaHTOMCA
e CTEHKa XOpHUOHa

Crpykrypa, B 00pa30BaHUU KOTOPOH NPUHUMAET y4acTUE U MAaTEPUHCKUNA OPraHu3M, U 3JIEMEHTHI
3apofbIIIa MIEKOMUTAIOIINX -

e ILIAIIEHTA
e CTCHKA aJUIAHTOHCA
e CTEHKa XOpHOHA
e  JKCJITOYHBIM MEIIOK
0060104Ka, OTTpaHNYMBAIOIIAS BOAHOE MPOCTPAHCTBO 3aPOIBIIIA MIIEKOTTUTAIOIIHX -
e AaMHHOH
e  XOpHUOH
e  QJUTAHTOHUC
e  XOpHOH
Kputnueckue nepros B aMOproreHe3e 4elioBeKa -
e MMILIAHTALMS
e npoOieHue
e  TaCTPYIALHUS
e  UHBaruHaIus
Kputnueckue neprons B aMOproreHe3e 4eloBeKa -
e ILUIAlEHTALMS
e  HeWpymsuus
e  JIcIIaMHUHAIIHS
e OMOpHOHATHHAS UHAYKIIHSI
B npouiecce apoOieHus SHIIEKIETKA TPOUCXOAUT 00pa3OBaHUE -
e Ouacrouens

L4 meiaoma



e  XOpAbI
*  DKTOAEPMBI
Pa3BuTne oHOANIIEBEIX OJIM3HEIOB Y YeJIOBEKa BOSMOXKHO Onaromaps -
¢ TOTHNOTEHTHOCTH 0JIACTOMEPOB
e pa3HOH nuddepeHInaNbHON aKTUBHOCTH T€HOB B OacToMepax
e  YHHUIIOTEHTHOCTH OJaCTOMEpOB
e pasHOH mu(epeHITUPOBKH 0JIACTOMEPOB
Hayku o xu3nn Kype 6 3ansaruit Tect 4 Bonpoc 30
e  T0JOCTH OJIACTYJbI
e IIEeI0Ma
e  KHWIICYHOU TPyOKH
e  HEpPBHOI TPyOKH
I'eponTonorus nzydaer
¢ 3aKOHOMEPHOCTH CTAPEHHS] OPraHU3MOB
e 0COOCHHOCTH pa3BUTHs 3a00J1€BaHU y JTIOfIEH CTapyecKoro Bo3pacra
e OCOOCHHOCTH JiedeHUs 3a00JIeBaHM Y ITIOIel CTapIeCcKOro BO3pacTa
e  0COOEHHOCTH MPO(UIAKTHKH 3200JIEBaHUI Y IIIOIEH CTapIECKOTO BO3pacTa
B npouiecce npobieHus SHIEKIETKH MPOUCXOTUT 00pa3oBaHue
e OaacTyJabl
L4 JABYX 3apOABIIICBBIX JINCTKOB
e  BTOPHYHOI MOJIOCTH Tena
e TpEX 3apOABIIIEBHIX JHCTKOB
Crasiuu SMOPHOHAIIEHOTO Pa3BUTHS —
e Jpo0dsieHHe, racTPYJIsilius, TUCTO- U OPraHoreHe3
e  Jpo0ieHue, TUCTOreHe3
e Jpo0ieHue, OpraHoreHes
* THCTOTCHE3, OpraHOTreHe3
OHnTOreHes - 3To
e HMHAMBHIyAJbHOE Pa3BHTHE
e cuMOHO3
e (umorenes
e TIOCTOMOpPHOHAIFHOE PA3BUTHE
Ilepuone! oHTOrEHE3A -

e NpeA3IMOPUOHANBHBII, IMOPHOHATBHBIH, TOCTIMOPHOHAJILHBIH



e  OMOpPHOHANBHEIN, MOCTIMOPUOHATBHBIN

e  peadIMOPHOHAIBHBIHN, TOCTIMOPHOHALHEII

e DBOJIOIIMOHHBIN, SMOPHOHATBLHEIH, IT0CTIMOPHOHATHLHBINA
XapakTepucTrKa SMOPHUOHAIBHOTO MEPUOAA PA3BUTHS —

e HAYMHAETCS C MOMEHTA OIJIONOTBOPEHUSI U 3AKAHYUBAETCS BHIXOJ0M OPraHU3Ma U3
3MOPHUOHAJBLHBIX 000J10Y€EK

e  HAYMHACTCS BHIXOIOM M3 SMOPHUOHATBHBIX 000JIOUEK U 3aKAaHUMBACTCS CMEPTHIO OpraHu3Ma
e HaYMHAETCS C MOMEHTA OILIOMOTBOPEHUS M 3aKAHUYNBAETCS CMEPTHIO
e HAYMHAETCS C MOMEHTA OTUIOJOTBOPEHUS M COCTOUT U3 JBYX JTAIOB
B ocnoBe npobnenus - neneHue
e MHTO30M
e  aMHTO30M
e Meio30M
e  IIN30TOHHECH
[TonocTh BHYTpH ONACTYIHI -
e OJacroueab
e IICIIOM
e  TacTpOLENb
e TIepBHYHAA
Heiipyna - 3To
e 3apoabIll ¢ KOMIUIEKCOM OCEBBLIX OPTaHOB
e  OIHOCJOWHBIA MHOTOKJIETOUHBIN 3apOABILI
e  JIByCJIOMHBII MHOTOKJIETOYHBIN 3apOJIbILLI
e 3apOJBIIIL, COCTOSAIINH U3 SKTO- ¥ SHTOAECPMBI
3apopIII, COCTOAIINN U3 ABYX 3aPOIBIIIEBLIX JTUCTKOB C TaCTPOIIEIIBIO
e Tacrpyaa
e buacryna
e AMHHOH
e Heiipyna

[Tepron oHTOTEHE3a, HAYMHAIOIIUICS ¢ 00PAa30BaHUs 3UTOThI U 3aKAHYMBAIOIIUHCS BBIXOIOM U3 SHIICBBIX
Y 3apOJIBIIIEBHIX 000I0UEK

e [locToMOpHOHANBEHEIHN TIEPHOT
e  PenpoayKTHBHBIN EpHOA

e  OMOpPHOHAJIBLHBIH NEPHON



e Tamertorenes

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

e n2c

e 2n4dc
e 2n2c
e 4ndc

3HaueHUe Meko3a ...
e fABJISIETCHA OCHOBOI KOMOMHATHBHOI M3MEHYUBOCTH
e  00pa3ylOTCsl COMaTUYECKUE KIICTKU
e TOYHAs Iepeavya HACJIEIACTBCHHON HH(OpMAIUK
e OCHOBA 0ECITOJIOTO Pa3MHOKEHUS

Kakoitf Habop xapakTepeH ais 1aHHo# (has3pl?

Y

e 2ndc
e n2c

e 2n2c
e 4ndc

BribepeTe BepHYIO MOCIeI0BaTeILHOCTD CIIEpMaTOreHe3a.
e Ppa3MHOKeHHe-POCT-co3peBaHue-(GOpMHUpPOBaHUE
®  POCT-pa3MHOXEHHe-CO3peBaHue-(HOpPMHUPOBaHHE
*  pPac3MHOXEHHUE-POCT-(HOPMUPOBAHHE-CO3PEBAHNE
*  pocT-pasMHOXeHHEe-(POPMUPOBAHNE-CO3PEBAHIE

B pesynbrare | nenenus Meiio3a B mepuoj ciepMaTorene3a oopasyroTcs. ..
e cnepmarounTsl Il mopsaka
e cnepmaronuTsl | mopsiaka
e  CIEPMATOrOHUU
L4 criepMaTruabl

B (dase pocra B nepuo oBoreHeza o0Opasyrorcs. ..

e osouursl I mopsiaka



e  OBOTOHHH
e oBouwutsl Il mopsinka
e  diflICKIETKA

Uro u300paxeHo nox nudpoit 5?

e aKpocoma
e SIpO

e MHTOXOHJPHS
e  ICHTPHUOIb

Kakoit nudpoii uzodpaxen I'paados my3sipex?

e 6
e 5
o 11
e 4

Kietku B cemeHHmKe, pUCTynatomnpe kK Meiosy 1(mpodasa)
e CnepMmarouuTsl 1 mopsigka
e Osonur 1 mopsiaka
e CnepMaroroHmii
e Crmepmaronur 2 nopsijaka
KiteTku B sMMHUKE, OCYIIECTRISIOIINE ISJICHHE MUTO30M

e OBoronmi



e SiinexieTka
e HamnpaBurenbHoe Telblie
e Osouut 1 nopsiaka
Crniepmaro3ous o0pasyeTcsi B IEpHOJ TaMeToreHe3a
e ®opmupoBaHHe
e PasmHoxkeHue
e Pocr
e Co3speBanne
Ledanuzanust y M03BOHOYHBIX IPUBOIUT K 00Pa30BaHUIO -
e TOJIOBHOIO MO3ra
e CIHHHOTO MO3Ta
e  UEPEMHO-MO3TOBEIX HEPBOB
e 00pa30BaHMIO CErMEHTOB CTUHHOTO MO3Ta
®DopMUpOBaHKE TOJIOBHOTO MO3Ta HAUMHAETCS ¢ 00pa30BaHUs -
e Tpex MO3roBbIX My3bIpei
e  JIBYX MO3TOBBIX ITy3bIpeit
e  HETHIPEX MO3TOBBIX ITy3BIpEi
e  IIATU MO3TOBBIX Iy3bIpEit
[Topok pa3BUTHS MO3Ta, KOTJa OTCYTCTBYIOT OOPO3/bI M M3BHUIIMHBI OOJBIINX TOMyIIApUii HA3bIBACTCS —
e Arupusn
e Paxucxus
o [laxurupus
e AmndHuedanus

[Topok HEpBHO# CUCTEMBI, IPH KOTOPOM MTPOUCXOIUT PACIIEINHA TTO3BOHKOB, HE CMBIKAHHE HEPBHOM
TPYOKH TI0 BCEH JUIMHE HEIOPA3BUTOTO CIIMHHOTO MO3Ta Ha3bIBAETCS —

e Paxmucxus
e Arupus
o [laxurupus
e AmndHuedanus
Crajust TISITH MO3TOBBIX MY3bIpel B SMOpHOTeHe3¢e MO3BOHOYHBIX (POPMUPYETCSI B pe3yJIbTare JIIEeHUs -
e TiepeHero W 3a/IHer0o MO3roBbIX My3bIpeii
e TIEPEIHET0 U CPEIHEr0 MO3IOBBIX IMy3bIper
e  CpEIHETO U 3a/IHETO MO3TOBBIX IMy3bIper

e  CpEIHEro MO3rOBOIO Iy3bIPs



HOpOK Pa3sBUTUA, CBSI3aHHEBIN C HEOAOPAa3BUTHUEM NICPCAHCTO OTACTIA HCpBHOﬁ Tp}/6KI/I, Ipu KOTOPpOM
OTCYTCTBYIOT Hepe[{HI/Iﬁ MO3T, KOCTHU CBOJA YCPCIia U MATKUX TKaHEH Ha3bIBACTCS —

e AmHuedanus
e Arupus

e [laxurupus

¢  Muxkponedanus

HOpOK Pa3sBUTUA, CBSI3aHHBIN C YBCJIMYCHUEM MACChI 1 00BeMa roJIOBHOIO MO3Ta M MO3TOBOIO qgepeiia
Ha3bIBACTCA —

e Makpouedanusn
e AmdHnedanus

o Ilaxurupus

e  Muxkponedanus

Ilopox pa3BuTus, CBSI3aHHBIN C YMEHbILIEHUEM pa3MepOB Uepera BCIEACTBHE HENOPa3BUTHSA MO3Ta,
COTPOBOXKJAIOIIHNICS YMCTBEHHON OTCTAJIOCTHIO M HEBPOJIOTHYECKUMH HAPYIICHUIMHU HAa3bIBAETCS —

e  Muxpouedanus
e Makpornedanus

e AmndHuedanus

e Tuapouedanus

ITopok pa3BUTHS, CBSI3aHHBIN C YBEJIMYEHUEM Pa3MEPOB JKEIYIOUYKOB MO3ra C OJJHOBPEMEHHBIM
HapacTaHUEM BHYTPUUYEPEIHOIO JNABJICHUS, YBEJIMUEHUEM PA3MEPOB IOJIOBBI HA3bIBACTCS —

o T'uapouedanusn
e  Mukponedanus
e  Maxkporedanmus
e AmndHnuedanus

ITopox pa3BuTHs, CBSI3aHHBIN C HEAOPA3BUTHEM U3BHIMH OOJBIINX MOMYIIAPH, IPHU ITOM ITOBEPXHOCTh
WX CIvlaykeHa (IIaJKuid MO3T) Ha3bIBAETCS —

e Arupusn

o [laxurupus

e  Mukponedanus
e Maxkponedanus

FpBI)Ka CIIMHHOMO3IroBOI0 KaHalia, IIpnu KOTOpOﬁ IIPOUCXOIUT BBINIAYNBAHUC TKaHEH U BeUIeCTBa CIIMHHOIO
MO3ra 4epe3 KOCTHBIN Je(eKT MO3BOHOYHOTO CTONI0a —

e  MuejioMeHHMHIOLEIE
e AmndHuedanus
e Arupus

o [laxurupus



OctaHoBKa pa3BUTHUS (T€TEPOXPOHUS) MEpeIHEH YacTH HEPBHOM TPYyOKH Ha CTaJlM TPEX MO3TOBBIX
My3BIpen —

e ArendHuedanus
e AmdHnedanus

e Arupus

¢  Muxkponedanus

T'onoBHOM MO3T HpeHCTaBHTCHeﬁ IIOATHIIA IIO3BOHOYHBIC BKJIIOYACT ... OTACIA (-OB) -

e IATH
e Tpu
e  YeThIpe
e IBa

HOpOK Pa3sBUTHA, IIPU KOTOPOM ITIa3HBIC $I6HOKI/I MMOJTHOCTBIO WJIM YaCTUYHO Cpalll€Hbl U ITOMCUICHEI B
OJIHOM IIa3HUIIE, KOTOpas PacIoiokKeHa M0 CPEeIHEN JIMHUM JIMLA Ha3bIBACTCS —

e TMuxionus
e AnobapHas nmpo33Hnehamust
e AremHuedanus
e AmndHuedanus
K ocHOBHBIM HalpaBIeHHUsIM 3BOIIOLNN KpoBeHOCHOH cucteMbl HE oTHOCHTCS:!
e yMeHblueHUe AU PepeHINPOBKH KaMep cepALa U COCYI0B
e  yYMCHBIICHHE KOJIMYECTBA )KaOEPHBIX apTepuit
e  TIOBBIIICHUE COIEPIKAHUS KUCIOPO/ia B KPOBU
e 000co0neHHe IByX KPYTrOB KpPOBOOOpAIIeHUS
Bropoii kpyr KpoBooOpallieH!s B HBOJIOIIUH BIIEPBbIE MOABISAETCS :
e  /IBOSIKOABIIAIIUX U KUCTENEPBIX PHIO
e  IIy4enéphIX PHIO
e  XpALIEBHIX PHIO
o ampubwmit
Ileperoponka Mexay npencepausiMi B XO/I€ DBOJIOIMH BIIEPBBIE MOSABISIETCA V:
e  /IBOSIKOABIIIAIIUX U KUCTENEPBIX PHIO
*  XpALIEBBHIX PHIO
e  SIIEPUIL
*  KPOKOIWIIOB
B pesynsrare He3akpbiTHs aopranbHoro (boramiosa) npoToka:

. YBEIMYUBACTCHA KPOBOTOK B JIErKHux



e  CHIKACTCS JIABIICHUE KPOBU B JIETKHUX
e  JIETKHE TOJYYaloT Majio KHCIOpOoaa
e  yMEHBIIAETCS KPOBOTOK B JIETKHX
B pesynbrare HezakpbiTus aopraibHoro (boramiosa) mpoToka:
e pa3BHBaeTCs rHNEPTPOGUS KeJIyI04Ka, 0COOEHHO MPABOT0O
e  CHIKAETCS JABICHHUE KPOBHU B JIETKHX
*  KPOBOTOK B JIETKHX YMEHBIIIACTCS
e  KPOBB M3 a0PTHI IMOCTyHaeT 0OpaTHO B cepme

DKTOMHMS Cep/ia — 3TO pe3yJbTar:

reTepoToNnuu

reTepOXpOHHUU
e TOMOHOMHOH CyOCTUTYLIUH
* TETePOHOMHOH CyOCTUTYIIHH
Bribepute BepHOE yTBEpIKICHHUE!
o Pa3genenue cepana Ha KaMepbl MOKHO CYUTATH NpUMepoM AU depeHHALINN OpraHa
e B xenynouke cepaua amdpuOuii apTepranbHas ¥ BEHO3HAs: KPOBb MOJTHOCTHIO CMEIINBAETCS
e VY am(uOuii B 1eByr0 AyTy aOpTHI IOCTyTAET OoJiee apTeprabHas KPOBb, YeM B TIPABYIO
o Jl€rounsie apTepuu TOMOJIOTHYHBI 3-1 Mape kabepHBIX apTepuit
JexcTpokapaus
*  MOXKeT CyIecTBOBATH 0eCCUMITOMHO
e SBISIETCS IOPOKOM, HECOBMECTUMBIM C )KU3HBIO
*  TPHUBOIUT K TSDKEJIOH CEPACYHON HEOCTaTOUHOCTH
e 00ycJOBJIEHAa TeTEPOXPOHHEH

Bri6epuTe Hanbonee npaBUIbHOE HA3BaHUE aHOMAJIUH, TIPECTABICHHON Ha PUCYHKE

o Cpamenue nouexk

e  VYnBOEHHE IIOUEK
e DKTOIHUA ITOYEK

e DKkcrpodus moyexk



Bri6epute Hanboee npaBiIbHOE HA3BAaHUE aHOMAJIMH, IPEICTABICHHON Ha PUCYHKE

e CpanleHue noyek
e  VIBOEHHE MOYEK

e  DKromus MoYeK

e DKkcTpodus moyexk

Bribepute Hanbomnee npaBuIbHOE HA3BAHUE aHOMAJINH, IPEACTaBICHHOI HAa PUCYHKE

e CpamieHue nmovek
e VYnBoeHHE ITOUEK

e  DKTOIMS ITIOYEK

e DKcrpodus moyexk

Bribepute Hanbomnee npaBuiIbHOE Ha3BAHUE aHOMAJINH, IPEACTaBICHHON HAa PUCYHKE




e CpameHnue nouexk

e Arurazus mouex

e lloakoBOOOpa3Has moYKa
¢ DkcTpodus moyexk

Bribepute Hanbonee npaBuIbHOE Ha3BaHUE SKTOMUH MTOYKH, 0003HAUYCHHOHN Hudpoii 1

* TOpakajJbHas
e TaszoBad

*  TOSICHUYHAS

*  KPECTIIOBO-IIO/IB3/IOLIHAS

Bribepute Haubomnee npaBuIIbHOE Ha3BaHUE SKTOIMUH MTOYKH, 0003HAUYCHHOHN TUPpoi 2

L NMOsICHUYHANA

. TOpaKaJIbHasa
. Ta30BasA
. KpE€CTIOBO-IIOAB3A0THAA

Bri6epuTe Hanbonee npaBUIbHOE Ha3BaHUE SKTOMUHU TIOYKH, 0003HAUYCHHON IIU(POit 3



e  KpecTLOBO-IOAB3IO0LIHAS
e  Ta3o0Bad

*  TOSCHUYHAs

e  TOpakaJbHas

Bribepute Haubomnee npaBuIIbHOE Ha3BaHWE SKTOIMH [TOYKH, 0003HAUCHHOH udpoii 4

e Ta3oBasi

e IIOSICHHYHAas
e TOpaKaJbHas
e  KPECTIIOBO-TIOJB3/IOIITHASL

HazoBuTe, Hanbosee BEpOSTHYIO IPUYHHY TIOSBICHUS Y )KSHIIMHBI MAaTKH, UMEoLIei hopmy,
0003HaUeHHYI0 OYKBOIT A



AU PN
AL 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,
00o03Ha4eHHy0 OykBoii b

AU PN
A

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

e pacuieryieHre MromiepoBa MpoToKa

e pacuierienue Bonbdosa nporoka

HazoBure, Hanbomnee BEpOSTHYIO IPUYHHY TIOSBIICHUS Y KEHIIMHBI MaTKH, UMErOIIEH Gopmy,
0003Ha4eHHYyI0 OyKkBOI B



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

e pacmerniienue MroiiepoBa IpoToka

e pacuenienue Bonbhosa nporoka

HSOGpa)KeHHBIﬁ Ha pUCYHKEC IMOPOK pa3BUTHUA CCP/Lia YEJIOBCKA ABJIACTCA ITPUMCPOM:

* TreTepoXpoHHH
*  TeTEepPOTONHHU

* TKaHEBOH CyOCTHTYLUH
*  OJIMTOMEPHU3ALUH

M300paxEHHbBIN Ha PUCYHKE MTOPOK CEPJLIA SBISCTCS PE3yJIBTATOM:

*  TeTepoOXpOHUH

e CcMeHbI QYHKIIHN OpraHa
e uHTeHCHU(UKAIUU QYyHKIIHI
e  TeTepPOTONHHU

AOpTaJ'IBHOC KOJIBIO Yy YCJIOBCKA — aTaBUCTHYCCKUMN TIIOPOK pa3BUTHA.



Bo3HUKHOBEHHE TaKOTO MOPOKA OKA3bIBAET, YTO:
e Yy NPeAKOB MJICKONUTAIOIINX OBLJIO IBE TYTH A0PThI
e  MIJIEKONMTAIOLIUE B POACTBE C KOJIBUATHIMHU YEPBSIMHU
e  MJIEKONMTAIOIIME IPOU3OLLIN OT NTHIL
e B XOJ€ OHTOICHE3a MPOM30IJIa CyOCTUTYLIMS OpraHa

AopTanbHOE KONbLO y YeJIOBEKa — aTABUCTUYECKUN TIOPOK Pa3BUTHSL.

Bo3HHKHOBEHHE TaKOTO TIOPOKA SIBISIETCS POSIBIICHUEM:
e TreTepoXpoHMH (B MEAULMHCKOM acleKTe)
e  HWHTEHCHU(UKANNN QYyHKIIHH
e TOMOHOMHOH CyOCTHTYIIMU OpraHa
e TETEepPOTONHH (B MEIUIIMHCKOM acIeKTe)

Kakoli ¢punoreneTnueckuil mopok pa3BUTHS H300paKeH Ha PUCYHKE:

. A0pPTAJIBHOC KOJIBIIO

. HE3apalicHue borannosa IIpOTOKa
. MNEPCUCTUPOBAHUC APTCPHUAIBHOI'O KOHYCa

L4 OKTOIIUA cepana



BBI6epI/ITC MMPAaBUJIBHYIO CXEMY 3BOJIIOLUU IMO3BOHOYHBIX

o > A4

>

BriOepute MpaBUIIbHYIO CXEMY 3BOIIOIMH TTO3BOHOYHBIX
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VIO CXEMY DBOJIIOIMH ITO3BOHOYHBIX

Bribepute npaBuibH



- > A4

ol

4 o
&Ql/
¢
e

P

\%
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*  JKTOIEPMbI
®  JHTONEPMBI

e Me30IepMBbl

e coMmuTa

PaccMoTpuTe PUCYHOK M YKQKUTE 3Tall SMOPUOHAILHOTO Pa3BUTHS:



Heiipyasinus

Tactpymsius

HpoOGnenne
e Opranorenes

Onpeﬂem/ITe 10 BHCIIHEMY BUAY HOBOPOXKICHHOTO pe6eHKa IIOPOK pa3BUTHA HepBHOﬁ CHCTCMBI:

Wiiee 4o

(] CnuHHOMO3roBast IpbLIiKa

e Paxucxus
e [laxurupus
e Arupus

P ACCMOTPUTEC PUCYHOK U YKAXKUTC MTOPOK paA3BUTUA HepBHOfI CHUCTCMBEI 110 6YKBOI>'I B:



e MuesiOMeHHHIOLIETE

¢ Cnwuna Ouduna OKKyabTa
e MeHuHrouemne

e AmndHuedanus

Onpenenute 1Mo BHEMIHEMY BHIY O0JILHOTO peOeHKa MOPOK Pa3BUTHUS HEPBHOM CUCTEMBI:

e T'mapouedanus
e Muxkpouedanus
e Maxkpouedanus
e AmndHUedanus

PaccMmoTpuTe prCyHOK, BUI HOBOPOXKIEHHOTO PeOCHKA M YKAKUTE TIOPOK Pa3BUTHS HEPBHOW CHCTEMBI:

e MmuejloMeHHHTOLIEIE

e Paxucxus
e Arupus
e AmnsHuedanus

PaCCMOTpI/ITC PUCYHOK U YKAKHUTC IOPOK PA3BUTUSA HCpBHOﬁ CHUCTCMBI:



e CrimHHOMO3roBas rpbLKa
e Paxucxus
o [laxurupus

e AmndHUedanus

Onpeﬂem/lTe 10 BHCIIHEMY BUAY HOBOPOXKICHHOTO pe6eHKa IIOPOK pa3BUTHUA HepBHOﬁ CHCTCMBI:

¢ CnMHHOMO3roBasi FPbIkKa
e Paxucxus
e [laxurupus

e Arupus

PaccMoTpuTe Makponpenapar SMOpHOHA M YKaKUTE TIOPOK Pa3BUTHS:




e Tluxionus
e Paxucxus
e Arupus

e AmndHuedanus

3aBexyrommii kadeapoii Iumnoscku# HO.B.

Bromorum i obIiel TeHEeTHKN (TrofmHCH) (haMmTHs, MHUTTHATIET)
HNIbullIM



