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1. YueOHO-MeTOAMYecKOe H MH(OPMAIUOHHOE O00ecniedeHHe TUCHUILTUHBI

TecToBble 3aJaHUS AJIA POXOKACHUSA MPOMEKYTOYHOM aTTeCTALMU
1. B nNpoKapMOTMYEeCKOoM KNeTKe OTCYTCTBYIOT

« pubocombl

e KTYTUKH

*  MHTOXOHApPHUM +

e [MTOINIa3Ma

1. K npokapuoTam OTHOCAT

« I'puowb +

« OakTepuu

e JIHIIAMHUKH

*  BHUPYCHI

1. OpraHennsl, 06lme AN NPO- U IYKaPUOTUYECKMX KNETOK
*  ME30COMBI

e JIMBOCOMBI

« pubdocomsbl +

»  xomiuiekc l'onbmxu

1. BuWpyCHbIM reHeTUYeCcKMM maTepuasom ABAseTcs

« rtonbko JJHK
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u JJHK, u PHK +

tonsko PHK

asMuaa

Bupyc BUY noparkaeT KneTku

SPUTPOLUTHI

TPOMOOIIUTHI

JUM@OUUTHI +

903UHO(HITBI

3penble BUPYCHbIE YacTMLbl Ha3bIBAOTCA

Bupuonammu +

peTpoBUpyCaAMU

Oakrepuodaramu

KarncuaamMu

BbibepuTe BepHOe yTBEPKAEHME

Pa3mHokasich BHYTPH KJI€TKH, BUPYChI HCIOJIBL3YIOT €é YJHepreTH4ecKue pecypcesol +
['eHOMBI BUpYCOB O0Jiee pa3HOOOPA3HBI IO COCTABY, YEM T'€HOMBI KJIETOYHBIX ()OPM JKU3HH
Bupycbsl MOryT caMOCTOSATENIBHO JBUTATHCS, UCIIOJIB3YsI XUMUYECKYIO SHEPTHUIO
Jlyist pa3MHOXKEHHsSI BUpycaM He TpeOyeTcst SHepTHst

YTO 13 NepeyncneHHoro oTCyTCTBYeT y BUPYCOB?

IInasmunn! +

JHK

PHK

Kancug

K syKapunotam oTHoCATCA

KuBoTHble +

OaxTepuu

BUPYCHI

apxeu

BbibepuTe BepHOe yTBEepKAeHNEe 0 baKkTepusax

Kaerounbie GopMbl KU3HH, KJIETOYHAS CTEHKA U3 MypeuHa +

Kietounbie ¢popMbl )KkM3HHU, KJIETOYHAS CTEHKA U3 XUTHHA

Hexnerounsie Gpopmsl xku3HH, Paru
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HexkneTtounsie popmbl xku3HU, OakTeprodaru

BbibepuTe BepHOE yTBEPKAEHNE O BUPYCaX

Hexserounsie ¢popmbl :;kM3HU, OakTepuodaru, BUPHOHBI +
Hexnerounsie ¢hopMbl )KM3HU, OaKTEpUH, Garu

Coneprkar Kancuj, KJI€TOYHYI CTEHKY U3 MyperHa

Cogeprkar cyrnepkarcu/l, KJICTOYHYIO CTEHKY U3 XUTHHA

Apxesam n 6aKTepuAM CBOMCTBEHHO HanWUumne

KOJIbIIEBOH XPOMOCOMBI +

PHK renoma

Kancuaa ans 3amutel JJHK

TOJIbKO MH(GOPMATUBHBIX yyacTkoB B JIHK

BakTepunodaru ncnonb3yoTca B MeguumnHe:

AJIs1 JiedeHHus1 0aKTepuabHBIX 3a00/1ieBaHuii (OpromHoro Tudga, Tu3eHTepuu u ap.) +
JUISL ICUEHUS] BUPYCHBIX 3a00seBaHuii (Tpumma, KOBUAa, KpaCHYXH U Jp.)
JUTS JISYSHUS TTPOTO30MHBIX 3a00sieBaHmi (amEOnasa, TedManno3a u ap. )
B KaueCTBE MPOOHUOTHUKOB

Y 6aKTepui, B OTIMYME OT 3yKapMOT:

HeT MUTOXOHApUI +

HEeT pubocom

JAHK ogHouenoueuHas

OoJiee MPOYHBII [IUTOCKENET

Bbibepute HEBepHOe yTBEpXKAEHUNE

Bakrepun, B 0TJINYHE 0T YYKAPUOT, He CNOCOOHBI K (OTOCHHTE3Y, TAK KaK Y HUX HET
mwiacrug +

bakrepun, B OTIUYHE OT SyKapHOT, TOYTH HE UMEIOT MEMOPAHHBIX OpPTaHesl

bakrepun, B OTIIMUKE OT SYKapHOT, CIOCOOHBI K MOYIEHUIO SHEPTUH ITyTEM XEeMOCHHTE3a
JIHK Gaxrepuii ynBauBaercs nepes Kax/abIM JIeJIeHUEM

Bbibepute HEBepHoe yTBEPKAEHME

BakTtepumn, B oTiIn4Me OT 3yKapHOT, He CIIOCOOHBI K KHCJIOPOAHOMY IBbIXaHHMIO, TAK KAK
Y HUX HeT MUTOXOHAPHUH +

Jiist 6akrepuil He XapaKTepeH LUTOCKENIET
bakrepun He ciocOOHBI K (paroruTo3y

Cpenu OakTepuil HET HACTOSAIIUX MHOTOKJIETOUHBIX OPTaHU3MOB
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BblibepuTe BepHOe yTBEPKAEHNE

Bupycsl, B oT/IH4YHE OT KJIETOYHBIX (GOPM KM3HH, HE CIIOCOOHBI Pa3MHOKAThHCS 0€e3 uc-
M0JIb30BaHHSA PECYPCOB KJIETKH +

Bupycsl HE 3BOIFOIMOHUPYIOT

Bupychbl MOT'YyT CaMOCTOSITENILHO NEPEIBUTaThCsl B LIUTOIIIA3ME KIIETKU
Bce BUpyChI HIMEIOT JIUMOMPOTEUAHYI0 MEMOpaHy

Kakune npoueccbl XapakTepHbl Kak A/17 BUPYCOB, TaK U ANA KNETOUHbIX GOPM XKU3HU?
Peruinkanusi HyKJeMHOBBIX KUCJIOT +

OOmMmeH BerecTB

Cunre3 Oenka

IToyyenue >Hepruu

BakTepuanbHas KOHbOraumsa - 3T0

IlepeHoc yacTu reHeTHYECKOro MarepuaJa (MJIa3Mu1 UM HyKJIeouaa) +
[Tepenoc wactu PHK npu konTakTe OakTepuit

[Tepememenue (aroB U3 oxHOM OaKTEPHH B APYTYIO

[Tepemernienue Kamncymnbl OT OAHONW OaKTEpUH Ha APYTYIO
BakTepuanbHas KOHblOrauusa — 3To

AHAaJIOT 10J10BOT0 Npouecca +

becrnionoe pazmHoxeHue

Cnoco0 nepenBmKeHHs

Crioco0 3amuThl

BakTepuanbHas KOHblOraums - 3To

IHepenaua JHK +

ITepenaua PHK

Ilepenaua nuTaTreabHBIX BEILIECTB

[Tepemaya xancymnbl BEICOXIIEH OakTepun

N7 NPOKapUOT, B OT/IMYME OT 3YKapuoT, BOSMOXKHO:

NoJIy4eHHe JHePruu IMyTeM XeMOCHHTe3a +

JIeTICHUE MENO30M

Hanmnure PHK-renoma

pa3MHOXEHHE NTaPTEHOTEHE30M

[NAa NpoKapuoT, B OT/INUME OT 3YKapUOT, HE XapaKTepHO Ha/nuue:
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MeMOpaHHBIX OpraHeJI +

pubdocom

PHK

HapYXHOU KJICTOYHOU MEMOpaHBI

Ana Hykneonpa 6akTepuanbHOM KNETKN XapaKTepHo:
IIpukpeniienne kK NUTONJIA3MATHYECKO MemMOpaHe +
JIuneitHoe cTpoeHue

Hanuuue ructoHoB

Hanuyue uHTpOHOB

TpaHCcLKUTO3 - 3TO:

TPAHCIOPT BelIeCTB Yepe3 KIEeTKY TPAH3UTOM +

TPaHCHOPT BEIIECTB U3 KIIETKM BO BHEKIIETOUHOE POCTPAHCTBO
TPaHCHIIOPT BEIIECTB U3 BHEKIIETOUHOTO MPOCTPAHCTBA B KIIETKY
TPaHCHIOPT BEIIECTB U3 OHOTO KOMITAPTMEHTA KJIETKU B IPYTOH
MNytem obneryeHHol andodysnm TpaHcnopTUpyeTca?

I'moxo3a +

N2

(0)}

CO,

XonectepuH NPOHUKaeT yepes MembpaHy nyTém

OIOCpeyeMOro penenTopamMm IHIA0UUTO3a +

MMAHOLIUTO3a

daromnurosa

obneruéHHon nuddysun

Hebonblimne He3apaKeHHbIe MOEKY/bl U UMEIOLLIME CPOACTBO K Annuaam seulectsa (O,, CO,,
C,HsOH, cTepongHble roOpMOHbI, TMPOKCUH, MHIaNALNMOHHbIE HAPKO3HbIE CPEACTBA M Ap.) Nerko npo-
HUKAIOT B KNETKY Yepes IMNUGHbIN Bucnon nytem

Ipocroi nuddy3un +

Ocmoca

Ob6neruennoit quddyszun

AKTHBHBIM TPaHCIIOPTOM

HepacTBopumblie B AMNuAax, ritoKo3a, aMMHOKKUCAOTbI, K*, PO4*" NpoHMKatoT NyTém

obseryenHoi nuddysun +
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npoctoii muddy3un

ocmoca

AKTUBHBIM TPAHCIIOPTOM

XonectepuH membpaHbl

NPHUIAET KECTKOCTh +

MpHUIaeT TACTUYHOCTh MEMOpaHe
BBITIOJTHSIET TPAHCTIOPTHYIO (DYHKITHIO
IpUJIaeT BI3KOCTh MeMOpaHe

KaKkue CTpyKTypbl y4acTBYIOT B 0OOMEHE MIMKOreHa
rnaakas JIC +

mepoxoaras II1C

MUTOXOHIPUH

MIPOTEO0COMBI

MomoraeT noaAepKMBaTh NOTEHLMAN MOKOA KNETKM
Na*/K * -AT®a3za +

AT®-cunTeraza

OMOTHHOBAs JTUTa3a

JHK nmonumepaza

dopmrpoBaHUE IHAOLMTO3HOMO Ny3bipbKa, NEPEHOC €ro K MPOTUBOMONOMKHOMY KOHLLY KNETKM U
BblAeNeHNe COAEPKUMOTO 3K30LUUTO30M Ha3blBaeTCA

Tpancuuro3 +

ITunonuTO3

daronuTo3

DK301UTO3

Mpnmepom TpaHCUUTO3a ABAAETCA

TPAHCIOPT AHTHUTEJ U3 TPYAHOI0 MOJIOKA, NepeceKAIMe JMUTEJINd KUIIeYHHKAa +
noTIoIeHue OakTepuii Makpodaramu

peryiaupyeMslii MyTh 3K30LHUTO3a

KOHCTUTYTUBHBIN MyTh 3K301IUTO3a

TekyyecTb MembpaHbl 3aBUCUT OT

HAJUYHUSA IBOMHBIX CBA3ell B MOJIEKYJIaX )KMPHBIX KMCJIOT +

COoCTaBa I'TMKOKaJIMKCa
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HEMPOHUIIAEMOCTH JIUMUOB AT TUAPODUIHHBIX MOJIEKYIT
HAJINYKA niepuepudecKux OeIKoB

B KneTke 6eskn Ha 3KCMOPT CUHTE3UPYIOTCA

B riaakoi JIIC +

Ha CBOOOJHBIX prubocomMax

B s7pe

B rpanyisipaont JI1C

Pa3BuTHeE aTepOCKIePO3a CBA3AHO C MOBbILIEHHbIM COAEPKaHUEM B MeMbpaHe
dbochomumnuaos

OenKoB

xoJiecrepoJia +

TJIMKOT€HA

AHTUIEeHbl Pa3/INYHbIX TPYMM KPOBU CBA3AHbI C HaAMYMEM Ha MembpaHe 3pUTpoLmTOoB
MIMKONPoTenaoB (rimkogopunoB) A u B +
IIMKOJIMITHIOB

aKTUHA

CIEKTPHUHA

PeuentopHyto GYHKLMIO HA MOBEPXHOCTU K/IETOK BbIMOHAOT
NIMKOMPOTEHHBI INTUKOKAJINKCA +

dbochomunuapl B coctaBe MeMOpaH

X0JIeCTEePO

MOJIEKYJIbI TITFOKO3BI

JIMANAHBIM KOMMOHEHTHOM MeMBpPaHbl ABAAKOTCS
XoJgecrepuH +

I'mukonporen bt

Hyxneonporeunabt

I'muxodopunb

KpynHble MaKpoMOJIEKY bl U MONEKYNAPHbIE KOMMAEKCbI (6eNKM, HYKAEUHOBbIE KUCAOTbI, IINKO-
NPOTEMHbI, IMNOMNPOTEUHDI U T.N.) KNETKN MOI/IOLLAIOT NYTEM:

BE3UKYJISIPHOI0 TpaHcHopra +
obneruenHou auddy3nun ¢ TOMOIIBI0 OEITKOB-TIEPEHOCYNKOB

oOsierueHHOM 1 dy3un MO CrenrualbHbIM KaHalaM
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AKTUBHOTO TpaHCMEMOPaHHOTO TPaHCIOpTa
MaccuBHBbIW TPAHCMOPT — 3TO NMEPEHOC BeLlecTBa

10 TPaINeHTy KOHIlEeHTPauuu 0e3 3aTpar 3Hepruu +
10 TPAJANEHTY KOHIIEHTPALMH C 3aTPATON S3HEPTrUU
MIPOTHUB TPaJIM€HTa KOHLIEHTpAalUU 0e3 3aTpaThl SHEPTUU
MPOTUB IrpaIl€HTa KOHLIEHTPALIUU C 3aTPaTON SHEPTUH
PeuenTopamu Ha NOBEPXHOCTU MeMBpPaHbI BbICTyNaoT
beaxu +

JInmaer

HyxknenHoBbIe KUCTOTHI

VrneBoabl

Moneky/bl IMNUA0B B COCTaBe MeMBPaHbI

MOJISIPHBIE

HenmoJIIpHbIe +

XUMUYECKU UHEPTHBI

KaTaIM3UPYIOT OMOXUMHYECKUE PeaKIIuu

Kakan 13 mogenei membpaHbl cuMTaeTca Hanbosiee COBEPLLEHHOW Ha CErOAHAWHUIA AeHb?
AKuaKocTHO-MO3aUYHAS MOeJIb +

«CeHaBUYHAS» MOJIETH

MemOpaHa Kak CIUIOIIHAs 000JI0UKa KIIETKU
KunkoctHas Mozens

benku rpynnbl akBanopMHOB OCYLLECTBAAOT
PeaGcopOumio BoabI +

AKTHBHBIN TPaHCTIOPT MOHOB KaJIUsl U HATPUS
[TaccuBHBIN TPAHCIIOPT MOHOB KaJbIUs

H3MeHeHue TpaHcMeMOpaHHOTO MOTEHIIHaIa

Na + /K + - ATdasa ocyluecTBAseT TPaHCNopPT:

noHoB Na + u K + ¢ 3arparoii sHepruu AT® +
noHoB Na + u K + 6e3 3arparsl snepruun ATO
IIPOTOHOB

noHos Ca 2+

M3rmnbbl B «XBOCTaX» KUPHbIX KNCAOT 06YyCNOBAEHbI
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ABOVHBIMH CBA3SIMH B MOJIEKYJIAX )KMPHBIX KHCJIOT +
TUIPOKCUIIBHBIMU IPYHIIAMU IIALEPOIIA

CpeIHeN r’MAPOKCUIIBHOM IPYyIIIION

pa3IUYAsIMU B JIJINHE «XBOCTOBY

YTO Npomn30AAET C SPUTPOLIUTAMM, EC/TU UX MOMECTUTL B TMNOTOHUYecKKit pactsop NaCl?
I'emoaus +

[Ina3monu3

Hudero He n3MeHuTCS

OpUTPOLUTHI CAUMHYTCS

NMKoKanmkc

HaxoautTcsd Ha raakon DI1C

HAXOAUTCH HA HAPY’KHOM MOBEPXHOCTH IJIA3MOJIeMMbI +
00pa3oBaH yriieBOAaMH

Y4acCTBYET B KJIETOYHOM aAre3ur U KJIETOYHOM y3HABAHUH
HaXOJUTCS HA BHYTPEHHEN MOBEPXHOCTH IJIa3MOJIEMMbI
Ob6neryeHHas guddysun

BHJI AKTUBHOT'O TPaHCIIOpTa

TpeOyet 3arpat sHepruu B popme ATD

MepeEMEILEHNE BELIECTB IPOUCXOAUT NPOTUB IPASUECHTA KOHIIEHTPALUU
NnpoTeKaeT yepe3 OeIKOBbIe KaHAJIbI +

NUKoKanmkc

HaxoauTcs Ha rpanyiaspHoi DIIC

HAXOAHUTCH HA HAPY’KHOM MOBEPXHOCTH IJIA3MOJIeMMbI +
XapakKTepeH ISl BCEX KIIETOK

HaXOJUTCS HA BHYTPEHHEN NOBEPXHOCTH ILIa3MOJIEMMbI

B coctas Hykneotnaa AHK sxoaunt

IlenTo3a +

I'exco3a

Tpuoza

Terpoza

B coctas Hykneotnaa AHK sxogut

Octarok ¢ochopHoil KHCIOTHI +



OcTaTok a30THOM KHCIOTHI
OctaTok cepHOU KUCIIOTHI
OcTaTok MOJIOYHOM KHCIOTHI

B coctas Hykneotnaa AHK sxoaunt
A30THCTOE OCHOBaHHE +
®docdopHOE OCHOBAHHE
AMUHOKHCI0TA

I'ncTon

B coctaB Hykneotnga AHK moxeTt Bxogmtb
AJleHHH +

Pu6o3a

JInzun

ApruHuH

B coctas Hykneotnaa PHK moxeTt Bxoantb
MuTo3un +

I'mctunun

Je3okcupubosa

Pubo3um

Hykneotnap! ABAAKOTCA MOHOMeEpPaMu
TPUTITULIEPUIOB

MOJUNEOTUI0B

MOJIMCaxapua0B

HYKJICHHOBBIX KHCJIOT +

CTpyKTypa 4BOMHOM cnnpanu xapakTepHa aaa

0enKoB
Kpaxmasa
ATD
JHK

Pennunkauyma JHK HaumnHaeTcA Ha yyacTKe, Ha3blBaeMom

orepaTop
IPOMOTOP

Ori — calit

4000560792202



PEIUIMKOH
B xpomocome BblAeNAOT caefytoLmne y4acTKu
TeJoMepa

LIEHTPOCOMa

LEHTPUOJIb

UKIUH

BTopuuHasn nepeTsskka - 3T0

y4yacTtok xpomocombl, ¢ JIHK, conep:xameii ungpopmanuio o pPHK
MECTO IPUKPETUICHHS] HUTEH BEpPETCHA JIeTICHUS
Y4aCTOK XPOMOCOMBI, CBSI3bIBAIOLIUN CECTPUHCKUE XPOMATH/IBI
MecTo (POpMHUPOBAHUS LIEHTPHOJICH
Jlokanusauuo XxpoOMOCOM B AApe onpeaenstoT
TeJIOMepPbl

LIEHTPOCOMBI

LEHTPHUOIHU

LUKIUHBI

Jlokanusaumio XxpOMOCOM B AApe onpeaenstoT
HEHTPOMepbl

LIEHTPOCOMBI

LIEHTPUOJIHU

LUKITUHBI

XpomaTtuH — ato

komiuieke JIHK ¢ 6eaxamu

komiuieke JJHK ¢ yrmeBogamu

xomruteke JIHK ¢ xxupamu

komiuieke JJHK ¢ merannamu

Tenomepa - ato

KOHIIEBOI YYACTOK XPOMOCOMBI

Y4acTOK, B KOTOPOM CBSI3aHBI JBE XPOMAaTHIbI
MecTOo 00pa30BaHUs MEPBUYHOMN MPEPETIHKKA
MecTo (POPMHUPOBAHUS KHHETOXOPA

LleHTpomepa - 31O

4000560792202
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MEePBUYHAS NMEPeTAKKA

Y4acCTOK, 3alIMIIAIOIHI CTPYKTYPY XPOMOCOMBI

9acTh XPOMOCOMBI, Y4aCTBYIOIIUI B 00pa30BaHUU SAPHIIIKA
MECTO MPUKPEIJICHUS LIEHTPUOJICH

LleHTpomepa - 31O

Y4aCTOK XPOMOCOMbI, CBA3bIBAKOIIMIA CECTPUHCKHE XPOMATHABI
Y4acTOK, 3alUIIAIOINI CTPYKTYPY XPOMOCOMBI

4acTh XPOMOCOMBI, YYaCTBYIOIIHMI B 00pa30BaHUU SIPHIIIKA
MECTO MPUKPEIJICHUS LIEHTPUOJIEN

MAeyn XpOMOCOMbI — 3TO YHaCTKM

pa3neseHHbIEe IEHTPOMePOii

pasaereHHble BTOPUYHOMN NIEPETKKOM.

pasliesIeHHbIE SAPBIIIKOBBIM OPTaHU3ATOPOM
MPUKPETUISIOMMECS K IACPHOM JTaMUHE

LleHTpomepa - 310

MeCTO NPUKPeNJIeHUs HUTEeH BepeTeHa e IeHUsA
Y4acCTOK, 3alUIIAIOINN CTPYKTYPY XPOMOCOMBI

Y4acTh XPOMOCOMBI, YYaCTBYIOIIHI B 00pa30BaHUU SIPHIIIKA
MECTO MPUKPEIJICHUS LIEHTPUOJIEN

K nyprHOBbLIM a30TUCTbIM OCHOBAHUAM OTHOCAT

aJleHUH

LUTO3UH

ypauui

TUMUH

K nMMpMMNONHOBbIM OCHOBAHUAM OTHOCAT

HUTO3MH

aJICHUH

T'yaHUH

aJICHO3UH

OHK B otanume ot PHK

ABOMHAS CIUPAJIb

B COCTaBC UMCCT IICHTO3Y
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B COCTaBE UMEET TEKCO3Y

B COCTaBC HE UMEET I'yaHUHa

OHK B otanume ot PHK

B COCTaBe HYKJIEOTHI0B UMeeT 1e30KCUupudosy
OJIMHOYHAS LEb

B COCTaBC HYKJICOTUIOB UMEET I'€KCO3Y

B COCTaBC HYKJICOTUOB HEC UMECT IUTO3HMHA
YHUBEpPCanbHOCTb FreHETUYECKOro Koga COCTOUT B TO, UTO

OAUHAKOBbIC AMUHOKHUC/IOTHI KOAUPYHOTCHA OAMHAKOBBIMUA TPUILJIETAMHU Y BCEX Opra-
HHU3MOB

COBITIAJAET NOPAOK pacnonokeHus kogoHoB B MPHK ¢ nmopsiikom KonupyeMsIX aMUHOKHC-
J0T B Oenke

OTCYTCTBYIOT Ppas3ACIMTCIbHBIC 3HAKW MCKAY TPUILIICTAMHA
WHUBHyaJIeH Y OPTaHU3MOB

MecTom cuHTesa pubocomanbHoi PHK aBnsetcs
9HJIOIUIA3MaTHYECKasl CeTh

IIUTO30JIb

SAIPBINIKO

pubdocoma

CI'IeLl,MCbVILIHOCTb reHeTn4yeCKoro Koga CoCtouT B TO, 4YTO
OJITMHAKOBBIE AMUHOKHCIIOTHI KOUPYIOTCSI OTMHAKOBBIMHU TPUILIETAMH y BCEX OPIraHU3MOB
OJHa aMHWHOKHMCJIOTAa KOAUPYCTCA HCCKOJIbKMMHU TPUILIICTaAMU
O/IMH TPUILJIET KOAUPYET TOJAbKO OIHY AMUHOKHCJIOTY
UJICHTUYEH Y BCEX OPTaHM3MOB

TpVII'IfIETHOCTb reHeTn4yeCKoro Koga O3Ha4aerT, 4YTo

0/IH2 AMHHOKHCJIOTA KOJAMPYETCS TPeMsl HyKJIe0THIAMH

COBIMAJIaeT MOPSAOK pacronokenus koqoHoB B MPHK ¢ mopsiikom koaupyeMbIx aMUHOKHC-
JIOT B OeJIKe

OTCYTCTBYIOT Pa3JI€JIUTEIbHBIE 3HAKU MEKYy TPUILJIETAMU

WJICHTHUYEH Y BCEX OPraHU3MOB

M36bITOYHOCTb (BbIPOXAEHHOCTb) FrEeHETUYECKOrO KOA4a COCTOUT B TO, YTO

OJIMHAKOBBIE AaMUHOKHUCIIOTHI KOAUPYIOTCS OMHAKOBBIMU TPUILIETAMHU Y BCEX OPTaHU3MOB

OTCYTCTBYIOT pa3ACIIMTCIbHBIC 3HAKU MCKAY TPUILJICTAMHA
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HISHTUYEH Y BCEX OPraHUu3MOB

HECKO0JbKO KOJOHOB MOI'YT KOAHPOBATL OJHY aMUHOKHCJIOTY
YyacTok monekynbl TPHK, KomniemeHTapHbI KogoHy MPHK, HasbiBaeTcAa
TPUIUIET

TeHETUYECKUI KO

AHTUKOAOH

aKIEnTop

YHUBEPCaNnbHOCTb FreHEeTUYECKOro Koga COCTOUT B TOM, YTO

HICHTHYEH Y BCeX OpraHu3sMoB

HECKOJIBKO TPUIIJIETOB MOTYT KOOUPOBATh OOAHY aMUHOKHUCIOTY

COBMAJIaeT MOPSAIO0K pactoiokeHus kKo goHoB H-PHK ¢ mopsakoM KOoIUpyeMbIX aMHUHOKHC-
JIOT B O€JIKe

OTCYTCTBYIOT pa3JieIUTeIbHbIe 3HAKH MEXKIY TPUILICTAMU
MoandUKauMOHHYIO NU3MEHYMBOCTb XapaKTepusyeT
HEOOpPaTUMOCTh

BpPEeMEHHOCTh

HACIIETyeMOCTh

CIIy4allHOCTb

KoMBMHaTMBHYIO M3MEHUYMBOCTL XapaKkTepusyer
00paTUMOCTh

HacJIelyeMocTh

HOpMa peaKInu

aJlaNTUBHOCTh

MyTaLMOHHYIO M3MEHYMBOCTbL XapaKkTepusyer
HeOo0paTHMOCTh

BPEMEHHOCTh

HOpMa peaKIuH

aJIalTUBHOCTh

CuHapom [ayHa - 3T0 Npumep U3MEHUYMBOCTH
KOMOWHATUBHOMN

MOTU(UKAITMOHHON

MYTAIUOHHOMI
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dbeHoTUTUYECKON

OcobeHHOCTM KapuoTuna npu cuHapome KnamHoenbrepa

47, XXX

45, XO

47,21+

47, XXY

OcobeHHOCTH KapmoTuna npu cuHapome LLlepelsesckoro-TepHepa
47, XXX

45, XO

47, 18+

47, XXY

Kakoi pepmeHT cBA3bIBAET HYKNEOTMAbI U CTPOMT HOBYIO Lenb AHK Bo Bpema pennvkaumm?
JHK-nmonumepa3za

PHK-nonumepasa

IJIMKO3H1/1a3a

TOIIOM30MeEpasa

M3BeCTHO, YTO penauKkauusa HaumHaeTca ¢ TATA 6oraTbix y4acTkoB. C 4yem 3TO CBA3aHO?
HA 3THUX YYACTKAX MeHbIlIe BOXOPOAHBIX CBsA3eil

9TU YYACTKU HAXOAATCS POBHO ITOCEPEAUHE XPOMOCOMBI

OTU YYACTKU PACIIONOKEHBI BCETTIA HA KPAK0 XPOMOCOMBI

3TU YYACTKU BO3HUKIIU 3BOJOLUOHHO PaHbIIE

depmeHT, KaTanusupyowmii obpasosaHne pochoanadmpHbIX CBA3EN MeEXAY HYKNeoTUAaMMU:
PHK-nos1umepasa

SHAOHYKJEea3a

¢doronuasa

XeJIMKasza

[eHeTMYecKM maTepman onmcaH Gopmynoi n2c ana
crepMaro3ona

cnepmarouurta Il nopsaka

SIMIIEKIIETKU

OBOTOHUH

B Aape ANLEKNETKM }KMBOTHOIO COAEPHKMUTCA 16 XpOMOCOM, a B AApe OBOrOHUU
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8 XxpomocoM

16 xpomocom

32 xpomMocoMbl

24 XpoMOCOMBI

B KOHUe 2-ro geneHna meliosa Habop xpomocom n AHK
nc

2n4c

n2c

2n2c

MepekoMburHaLMA TeEHETUYECKOTO MaTepmnana NPOUCXOAMT B Nepuoabl
npogasnl 1

npodassl 2

meTadassl 1

MeTadasbl 2

leHeTU4Yecknii matepuman onucaH popmynoit 2ndc gns
CIIEpMAaTOTOHUHU

cnepmarouura I mopsiaka

crepmarouura Il mopsaka

OBOTOHUHU

CTaava 3apoableBOro passMTUA MOPYAA - 3TO 3aPOAbILL
0e3 mostocTH

C TpeMsl 3apOJBILIEBBIMU JIMCTKAMU

C MOJIOCTHIO

C IByMS 3apOJBIIIEBBIMU JTUCTKAMU

B npouecce apobaeHua anLekneTkn npomcxogmT obpasoBaHue -
0J1aCTYJIBI

OmacTormopa

JIBYX 3apOJIbILIEBBIX JTUCTKOB

HEpPBHOM TPpyOKH

Mpoun3BoAHblE IKTOAEPMbI -

3MUIEPMHUC, HEPBHAS CUCTEMA, OPraHbl YYBCTB

CKCJICT, OpraHbl YyBCTB
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MYCKYJarypa, BBICTAJIKA IIEPEAHETO U 3aIHETO OTEJIOB KUIICYHUKA
HEpBHAs Y MUILIEBAPUTEIbHASI CUCTEMBI
ANUEKNEeTKM MNEKONMUTAIOLLMNX -
0JIMTOJIENUTAIbLHBIE

Me30JIeIUTAIbHEIC

MOJIMICMTAIbHBIE

aJleLUTalIbHbIE

BnacTyna - 310 3apoapilu

¢ 0JacTouesieM

C OCEBBIMU OpraHamMu

¢ Grmactomopom

Y3 JIBYX 3apOJBILIEBbIX JINCTKOB

M3 aHTOoAEepMbI 06pasytoTcsa -
NMUIEBAPHUTEIbHBIC KeJle3bl

LIEJIOM

SIUATENIUM POTOBOM MOJIOCTU U IPSIMOM KUIIKH
pEeLEnTOPHBIE KIIETKA OPTaHOB YyBCTB
MpOBM30OPHbLIN OpraH 3apoablLiein MO3BOHOYHbIX -
XOpHOH

xopaa

racTporeib

6mactonop

MpOBU30PHbII OpraH 3apoApiLleit NO3BOHOUYHbIX —
aAMHHOH

xopaa

HEpBHas TpyOKa

TEpBUYHAS KUIITKA

KpuTtunueckuii nepmnog, 8 ambpmoreHese 4enosekKa -
MMILIaHTaIHS

nIpoOeHue

TacTPYISALUS

HWHBaruHanus
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Pa3BuTHe ofHOANLEBbIX 6NM3HELOB Yy YeNOBEKA BO3MOXKHO Bnaroaaps -
TOTHIIOTEHTHOCTH 0JIACTOMEPOB

paszHoi quddepeHnranbHON aKTUBHOCTH TEHOB B OJ1acToMepax
YHUIIOTEHTHOCTH OJIaCTOMEPOB

paszHoi quddepeHIUPOBKH 0I1aCTOMEPOB

[epoHTONOrMA N3yyaeT

3aKOHOMEPHOCTH CTAPEHUS] OPTraHU3MOB

0COOEHHOCTHU pa3BUTHS 3a00JI€BaHUM y JIIOAEH cTapuecKoro Bo3pacra
0COOEHHOCTH JIeUeHHsI 3a00JIeBaHUM Yy JIIO/Iel CTapYecKoro Bo3pacra
0COOEHHOCTH MTPODUIAKTHKHY 3a00JIE€BaHH Y JIIOAEH cTapuecKoro Bo3pacTa
Nepuoabl OHTOreHesa -

NnpeadMOPUOHAIbHBIH, IMOPHOHAJIBLHBI, IOCTIMOPHOHAIBLHBII
AMOPHUOHATIBHBIN, TOCTAIMOPHOHAIBHBIN

peadMOPUOHANIBHBIN, TOCTAMOPHOHATBHBIN

ABOJTIOITMOHHBINA, YMOPHUOHATBHBIH, ITOCTIMOPHOHATHHBIN

B ocHoBe apobneHus - nenexHune

MHUTO30M

aMHTO30M

MEH030M

IM30TOHUEN

MonocTb BHYTpM 6aacTynbl -

dJ1acTonelb

L[EJIOM

racTpoLesnb

nepBUYHAS

Helipyna - ato

3apobIll ¢ KOMILJIEKCOM OCEBbIX OPraHOB

OJIHOCJIOMHBIA MHOTOKJIETOUHBINA 3aPOIbIIIT

JIBYCJIOMHBII MHOTOKJIETOYHBIN 3apOJIBILII

3apOJIbIIIL, COCTOSIIIIMMA U3 IKTO- U SHTOAECPMBI

Mepuon oHTOreHesa, Ha‘-IVIHaI-OLLI,Mf;ICFI C 06pa3OBaHMFI 3UroTbl U 3aKaH‘-IMBaI-OLLI,Ml7ICFI BbIXOA0M U3 AN-
LeBbIX U 3apoablLlieBbIX obonouek
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[TocTamMOpHOHATBHBIN TIEPUOST

PenponykTuBHBIN IEPUOL

IMOpPHOHAIBbHBII NEepPHOI

I'amerorenes

BbibepeTe BepHylo Noc/seA0BaTeNbHOCTL CepmaToreHesa.
Pa3MHOKEeHHEe-POCT-Co3peBaHue-(pOpMUPOBaHHE
pOCT-pa3sMHOKEHUE-CO3peBaHUe-(HOPMUPOBAHNE
pac3MHOXKEHHE-POCT-POpPMUPOBAHHE-CO3PEBAHNE
pocT-pa3MHOKeHUE-(hOpMUpPOBaHKE-CO3PEBAHNE

nOpOK pa3snTUA, CBA3aHHbIN C YMeHbLUEHNEM PA3MEPOB Yepena BCieacTesne Hegopa3snTUA Mo3ra,
COﬂpOBO)K,D,aIOLLLMlZCH YMCTBEHHOIZ OTCTaNOCTbO M HEBPOJIOTUHECKUMU HAPYLLEHNAMU HA3bIBAETCA —

Muxpouedaaus
Makponedanus
AmdHTIEhaTHS
Tuapornedanus

MopokK pa3suTuA, CBA3AHHDbIN C yBeNM4EHNEM PA3MEPOB HKeNYyAO04YKOB MO3ra C 0O4HOBPEMEHHbIM Ha-
pPacCTaHneM BHYTPUYEPENHOIo AaBneHnA, yBeIM4eHNeEM pa3mMepoB roJsioBbl Ha3blBaeTCA —

I'uapouedanus
Muxkpornedanus
Makpornedanus
AmdHTIEhaTHS

MopPOK pa3BUTUSA, CBA3AHHbIN C HeAoPa3BUTUEM U3BUIMH BONbLIMX NOAYLIAPWIA, NPU STOM NOBEPX-
HOCTb UX CrnaxkeHa (rnaakuin mosr) HasblBaeTcs —

Arupust
ITaxurupus
Muxkpouedanus
Makpornedanus

[pbIXKa CNMMHHOMO3roBOro KaHana, npu KOTOpOVI nponcxoanT BbinA4YnNBaHUE TKaHel U BeulectBa
CMMHHOTO MO3ra 4yepe3 KOCTHbI ,D,E(beKT NO3BOHOYHOrO CcTON16a —

MuejoMeHUHTIOLIETIe
AmdHIEhanus
Arupus

[Taxurupust
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MopoK pa3BUTUA, NPU KOTOPOM rNasHble A6710KM NOAHOCTLIO WM YaCTUYHO CPALLEHbI M MOMELLEHbI
B O4HOM [Na3HULLEe, KOTOPan PacMo/ioKeHa No cpegHel MMHUM LA Ha3blBaeTcA —

Hukaonus

AnobGapHas npo3sHIedanus

AtemHedans

AmndH1IEh AT

K OCHOBHbIM HanpPaBAEHWAM 3BONIOLMM KPOBEHOCHOM cucTemMbl HE oTHOCUTCS:
yMeHbllieHue T depeHIIMPOBKH KaMep cepAla u coCy10B
YMEHBIIICHUE KOJIMYECTBA )KaOSPHBIX apTepuit

MOBBILICHUE COMIEPKAaHUs KUCTIOPOa B KPOBU

000co0IeHHE IBYX KPYTrOB KPOBOOOPAIIICHHS

BbibepuTte HEBepHOe yTBEpPXKAEHUNE

Y am¢uouii Bce opranbl Tej1a CHa0KaOTCA CMEIIAHHON KPOBBIO, a y Pbl0 — apTepu-
aabHoOi. CilenoBaTe/IbHO, KPOBEHOCHAs cucTeMa aMm(puouii MeHee MPOrpecCHBHA, YeM

y pbI0

B connsie aprepun ampubuii mocrymaer 6osee Gorarasi KHCIOPOJAOM KPOBb, Y€M B TyTH
AOPTHI

B nérounsie aprepun amMmpuOHii MOCTyNaeT KPOBb C HANMEHBIIINM COAECP)KaHUEM KHCIIOPOa

W3-3a TOTO0, 4TO KPOBH aM(pUOU COAEPIKUT MAJIO KUCIOPOa, OHU HE MOTYT IOJIEP’KUBATh
IIOCTOSTHHYIO TEMIIEpATYypy Tena

BbibepuTe BepHOe yTBEpPKAEHME:

B cepaue pbi0 KpoBb BeHO3HAsI

B cepare pp16 KpoBb cMenIaHHAs

B sBomtonnu o1 6ecuepenHpIX K ppidaM Mpon301UIa MOIUMEPHU3aAIHs Ka0epHBIX apTepHit
Y KOCTHBIX M XPSIIEBBIX PHIO OTCYTCTBYIOT KIOBEEPOBBI IPOTOKH

PeayKuma npaBoi AyrM aopTbl Yy MAEKOMUTAIOLWNX, @ HE JIEBOM, ABNAETCA A0Ka3aTe/IbCTBOM TOrO,
yTo:

MJICKONUTAIOIHE NPOM30IILIHM He 0T HACTOALIMX PEeNTHINM, a OT (pOpM, NepexoaHbIX
Mekay aM(puOUsIMU U penTHIUSIMU (TEpPO3aBpPOB)

MJICKOITUTAIOIINE OTACIWINCH OT PENTHIMHI TTO3XKE, YEM TTHULIbI
MJIEKOTIUTAIOIINE TTPOU3OIUIN OT TITHI]

MJICKOITUTAIOLIKE POU3O0LLIN OT APEBHUX PENTUIIMNA — JUHO3ABPOB
B pe3synbTaTe He3aKpbITUA aopTanbHoro (boTannosa) NpoToka:

YBCJINIUBACTCH KPOBOTOK B JETKHX
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CHW)KAETCA JaBJICHNE KPOBH B JIETKUX

JETKUE MOJIyYaroT MAJIO KHCIIOPOAA

YMEHBILAETCSI KPOBOTOK B JIETKUX

B pesynbTaTe HesaKpbITWA aopTanbHoro (boTannosa) npotoka:

Pa3BUBAETCH rUNEPTPOPUS HKeJTY109Ka, 0COOEHHO PABOIo

CHW)KAETCA JaBJICHNE KPOBH B JIETKUX

KPOBOTOK B JIETKUX YMEHbBILAETCS

KPOBb U3 a0PTHI MOCTYMAET OOPAaTHO B CEPILIE

BbibepuTe BepHOE yTBEPKAEHME:!

Pa3gesienne cepana Ha KaMepbl MOKHO CYMTATh NPUMEPOM M depeHHanuu oprasa
B xenynouke cepana ampubuii aprepuanbHas 1 BEHO3Hast KPOBb ITOJTHOCTBIO CMEIINBAETCS
YV amdubHii B 1eByI0 1yry aopThl IOCTyNaeT Oosee apTepualibHasi KpOBb, YEM B MIPABYIO
JI€rounsle apTepruu roMOJIOTHYHBI 3-i mape xaOepHBIX apTepHid

Bbibepute Hanbonee nNpaBubHOE Ha3BaHME aHOMaIMK, NPEACTAaBEHHON Ha PUCYHKe

IHonkoBooOpa3Has mouka

S-o0pa3nas mouka
L-o6pa3nast mouka
I-o6pa3Has nmouka

Bbibepute Hanbonee NpaBubHOE Ha3BaHME aHOMaNMW, NPEACTABIEHHON Ha PUCYHKeE



DDSED 92202

+ CpameHnue nouexk
*  VYaBoeHwHE IMOYEK

o DKTOIHS IOYEK

«  Dkcrpodus moyek

1. BbibepuTe Hanbonee NpaBUIbHOE Ha3BaHWE SKTONUM NOYKN, 0603HaUYeHHOM undpon 1

* TOpakKajbHas

. Ta3oBas
. IOsACHHUYHAas
. KpCCTHOBO-TIOAB3A0IIHAA

1. BbibepuTe Hanbonee NpaBUIbHOE Ha3BaHWE SKTONUM NOYKKN, 0603HaUYeHHOM umdpon 4
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N
e Ta3oBasi

. IIOsACHUYHAaA

*  TOpaKaJbHas

. KpCCTHOBO-IIOAB3A0IIHAA

1. HasosuTe, Hanbosee BEPOATHYIO NPUYMNHY NOABIEHUA Y }KEHLUHbI MaTKK, nmetoLein Gopmy,
0603Ha4YeHHyo byKkBol A

B r

+ HapyumeHue cpacTaHusi MJLIepOBbIX IPOTOKOB
« HapyleHue cpacTaHus Boib(})OBBIX IPOTOKOB

+ pacuerieHrne MioiiepoBa IpoToKa

« pacmemienne Bonsdosa nmporoka

1. KaKoW ¢pumnoreHeTMYeCcKNin MOPOK PasBUTUA M30OpParKeH Ha PUCYHKE:
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A0pTaAJbHO€ KOJbBIO

He3apanieHre bonaioBa nporoka
MEPCUCTHPOBAHUE apTEPHATHLHOTO KOHYCa

9KTOIIUA cepaua

2. IlepeyeHb OCHOBHOM JIMTEPATyPbI

Haumenosanue cormacHo 6ubnunorpadguyeckum TpeOoBaHUSIM

buonorus B 2-x Tomax. 2-e uznanue, nepepad. u gononnerHoe.[lox pegakuueit
akanemuka PAO, npogeccopa H.B.HeObiena u npod. F0.B. luanosckoro. T.1.
Mocksa, MUA-ME]], 2021, 358 c.

buonorus B 2-x Tomax. 2-e uznanue, nepepad. u gonoaHerroe. Ilon pexakiueit
akanemuka PAO, nmpodeccopa H.B.Uebrsimena u npod. FO.B. lIuamosckoro. T.2.
Mocksa, MUA-ME]], 2021, 430c.

OO61rast XumMHs ¢ 3JIeMeHTaMH OMoopranndeckoil xumuu [TekeT: DiekTpoHHast Komus| :
y4eOHUK : peKOMEH10BaHO KoopInHAIIMOHHBIM COBETOM IO 007acTh 00pa30BaHUs
"3npaBoOXpaHeHUE U MEIUIIMHCKIE HAyKH" B Ka4yeCTBE yueOHUKa JJIs UCIIOJIb30BAHUS B
00pa3oBaTeIbHBIX YUPEKIACHUAX, PEATH3YIOIIUX OCHOBHBIE PO ECCHOHANIbHBIE
o0Opa3oBaresbHbIe IPOrpaMMbI BBICIIET0 0Opa30BaHUsS YPOBHS CIIELUAIUTETA 10
HanpasieHuto noarorosku 31.05.03 "Cromaronorus" / O. B. Hecreposa, U. H.
Asepuesa, [[. A. JIoOpoxoToB [u ap.] ; MO pen. TOKT. (hapM. HayK, JOKT. M€l HayK.,
npod. B. A. TTonkosa ; [1epBbiit MoCKOBCKHI TOCYIapCTBEHHBIN MEIUIIMHCKUN
yauBepcuteT umeHn M. M. CeuenoBa MuHnuctepcTBa 3apaBooxpaneHust Poccuiickoit
®enepannn (CeueHOBCKUN YHUBEPCUTET). — DIeKTpoHHbIe qaHHble (1 manka: 1 ¢aiin
o0omnouku u noakaranoru). — 2020 r. (Penpoayruposan B 2020 roay) (Mocksa
[Haxumosckwuit mpocriekt, 49] : [IHMB Ilepsoro MI'MY um. U. M. Ceuenona, 2020). —
ISBN 978-5-00101-868-1 .

VYuebuuk «buooprannyeckas xumus». TrokaBkuHa H.A., baykos F0.U., 3ypa6sa C.O. —
M.: I'D0TAP-Menua. —2020 - 416 c.

YuebHoe ocodue «buooprannyeckasi Xumust. PyKoBOACTBO K MPaKTUYECKUM
sanstusim». [lon pen. TrokaBkunon H.A. ABrop-ckuii kosuiekTuB: TrokaBkuHa H.A.,
beno6oponor B.JI., 3ypadsu C.3., Cenuanosa 1.A., AprembeBa H.H., XBocToBa A.I.
M.: - U3narenbckas rpynna «I ' 90TAP-Menua» —2020 — 176 c.

"®u3uka u ouopusuka." YueoHuk. Autonos B.®., Koznosa E.K., Uepnbin A.M.- M.:
I'SOTAP-Menna, 2023, 467 c.
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"MeToab! Ucclie0BaHusl MOJIEKYIISIPHBIX CTPYKTYp OHoIornyeckux 00beKToB." YepHbIin
A.M., AnocoB A.A. - M.: Hayka, 2021, 174 c.

IlepeyeHb 1OMOJHUTEIBLHOM JUTEPATYPbI

HaunmenoBanue cormacHo 6uOnuorpaduyecKkiuM TpeOOBaHUSIM

A.ILJIy3un, U.A.CenuBanoBa, A.M.CasBarees, B.JI.beno6oponos u ap.
buooprannueckas xumusi. TectoBbie 3aganus U3a. [IMI'MY um. U.M. Ceuenosa, M.
2015, 104 ¢

OcHOBBI MOJIEKYIISIpHOM Onosoruu kietku Anboeprc, bpeit, Xonkun. M3narenscTBo:
bunowm. Jlaboparopus 3nanui, 2015 n.768 c: u.

buodusuka: B3aumoseiicTBue KieTku u nois : YueOnuk/ 1.B. Oruesa, M.B. Bypriesa,
M.A. Yceuk, FO.C. XKnankuna, H.C. buprokos; [Tox obmieit pegakiueit mpodeccopa 1.B.
Oruesoii. - Mocksa: OOO"Uznareascteo MUA", 2022 - 312c.

Haykwu o sxu3nu. PaGovas tetpanp.: yueOHo-meTonnueckoe nmocodue. Ilox penaximeit
akagemuka PAO, npodeccopa H.B.Uebrimera u npodeccopa FO.B.1IugmoBckoro;
®I'AOY BO Ilepsbiit MI'MY umenu .M. Ceuenoa Munsapasa Poccun (CeueHoBckuHi
VYuuepcuret). — M. : U3narenscTBo CeueHOBCKOTO YHUBEpCcHUTETa, 2025.

3. Hayku o :xxu3Hu. Kypc Buaeosiekuun. buonorus. Cepliiku
4. Haykm o xxu3Hu. Tectsl. Buosiorus

Pabovas mporpamma quCIUIUIMHET pa3padoTana kadenpoii bromorun u o0IIel TeHeTUKH
NI bullM

[MpunsTa Ha 3acenanuu kadenpsl buonoruu u obmeii renernkn UIbullIM

oT «15» suBaps 2025 r., mporokoa Ne 9

3apexyronmii Kadepoii Hupmosekwii 10.B.
buomorun u o0Imeit reHeTHKH (mmommice) (pamMiuTIA, HHUITHATE)
HITbull M

OnoGpena LleHTpanbHBIM METOAMYECKIM COBETOM

oT «31» ssaBaps 2025 r., mpoTokos Ne 2




