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OCHOBHas npodeccronanbHas Briciiee o6pazoBanue - 6akaiaBpuar - mporpamma OakajgaBpuara
45.00.00 S3bIk03HAHME U IUTEPATYPOBEACHUE
45.03.04 HHTemnekTyalbHbIC CUCTEMBI B TYMaHUTAPHOU cdepe
WNHTrennexTyanbHbIe CUCTEMBI B COLIMOJIOTUU U MEIUIIMHE
Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE 00ecTedeHre TUCUUIIIMHbI

A)TecToBble 3a1aHUSA VISl IPOXOKIAEHHUSI IPOMEKYTOUYHOM ATTECTANUMN
1. B nNpoKapMOTMYECKOM K/IEeTKE OTCYTCTBYIOT

«  pubocombl

*  OKI'YTUKH

*  MHUTOXOHApPHUH +

e IMTOILIa3Ma

1. Knpokapuotam OTHOCAT

« I'puob1 +

« Oakrepuu

e JIUIIAMHUKH

*  BUPYCHI

1. OpraHennsl, obwme ANs NPO- N SYKaPUOTUYECKUX KNETOK
*  ME30COMBI

e JIN30COMBI

« pubdocomsbl +

o xomIuiekc [onpmxu

1. BWpyCHbIM reHeTU4YeCKMM MmaTepuranom ABAAETCA
« rtonbko JJHK

« u/JIHK, u PHK +
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tospko PHK

1asMuaa

Bupyc BUY nopaxaeTt KneTku

SPUTPOLUTHI

TPOMOOITUTHI

JUM@OUUTHI +

903UHODUIIBI

3penble BUPYCHbIE YacTMLbl HAa3bIBAOTCA

Bupunonammu +

peTpoBHpyCaMH

Oakrepuodaramu

KarcuaaMu

BblbepuTe BepHOE yTBEPHKAEHME

Pa3mHokasich BHYTPH KJI€TKH, BUPYCHI HCIOJIB3YIOT €é IJHepreTu4ecKue pecypcesl +
I'eHOMBI BUpYCOB OoJiee pa3HOOOpa3HBI IO COCTABY, YEM I'€HOMBI KJIIETOUHBIX (POPM JKH3HU
Bupycbl MOryT caMOCTOSITENIBHO JIBUTATHCS, UCIIOJIb3YSI XUMUYECKYIO SHEPTHUIO
st pa3sMHOXKEHUST BUpycaM He TpeOyeTcst SHeprus

YTO M3 NepeyncneHHoro oTCyTCTBYeT y BUPYCOB?

IIna3zmuasl +

JIHK

PHK

Karcun

K ayKapunotam oTHoCATCA

KuBoTHbIE +

OakTepun

BHUPYCHI

apxeu

BbibepuTe BepHOe yTBEPKAEHME O BaKTepUuaxX

Kierounsbie popmbl KU3HHU, KJIETOYHAS CTEHKA U3 MypenHa +

Kietounbie ¢popMbl )kU3HU, KJIETOYHAS CTEHKA U3 XUTHHA

Hexnerounsie GpopMmsbl xku3HH, Paru

Hexnerounsie ¢hopMebl xu3HU, OakTeprodaru
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BbibepuTte BepHOe yTBEPKAEHME O BUPYCaX

HexkJierounbie (popMbl xU3HH, OaKkTepuodaru, BAPHOHDI +
Hexnerounsie ¢hopMebl sxu3HU, OakTepun, Garu

Cogepkat Kancuj, KJIeTOUHYIO0 CTEHKY U3 MyperHa

Cogaepxar cynepkarncu/l, KICTOYHYI0 CTEHKY U3 XUTHHA

Apxeam n 6akTepMAM CBOMCTBEHHO HaMymne

KOJIbLIEBOI XPOMOCOMBI +

PHK renoma

Kancuaa ans 3amutel JJHK

TOJIbKO MH(pOopMaTHBHBIX yyacTkoB B JITHK

BakTepuodarv UCnonb3yoTca B MeauUMHE:

1JIs1 JiedeHHus1 0aKkTepuabHbIX 3a00/ieBaHuil (OpromHoro Tudga, IM3eHTepuH u ap.) +
JUTS JICYCHUS] BUPYCHBIX 3a00JIeBaHMi (TpHUIIa, KOBUIA, KPAaCHYXHU U JAp.)
JUTSI ICUCHUS TIPOTO30MHBIX 3a00eBanuii (amEéOunasa, Jelmanno3a u ap.)
B Ka4eCTBE MPOOHOTHKOB

Y 6aKkTepui, B OT/IMYME OT 3YKAPUOT:

HeT MUTOXOHAPHUIi +

HET pubocom

JIHK ogHoOLenmoucuHas

0oJsiee MPOYHBIN ITUTOCKEIET

Bbibepute HEBepHOe yTBEpPXKAEHUNE

BaKTepI/IH, B OTVIMYHE OT 3YKApHUOT, HE CIIOCOOHBI K (l)OTOCI/IHTe3y, TaK KaK Y HUX HET
miacruja +

bakrepuu, B 0TIIMUYME OT 3YKapHOT, IOYTU HE UMEIOT MEMOPAHHBIX OPTraHeI

bakrepun, B oTiIM4Me OT SyKapuoOT, CIOCOOHBI K MTOJYUYEHHUIO SHEPTUH IIyTEM XEMOCHHTE3a
JIHK Oakrepuii yaBauBaeTcs nepes Kax/bIM JeJICHUEM

Bbibepute HEBepHoe yTBEPKAEHME

Baktepumn, B OT/IHYHE OT 3YKAPHOT, He CIIOCOOHBI K KMCJIOPOJIHOMY ABIXaHUI0, TAK KaK
Yy HUX HeT MUTOXOHAPHUH +

Jiist 6akrepuil He XapaKTepeH LUTOCKENIET
bakrepun He criocoOHBI K parouTosy
Cpenu OakTepuil HET HACTOSAIIMX MHOTOKJIETOUHBIX OPTaHU3MOB

BblibepuTe BepHOe yTBEPKAEHNE
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Bupycsol, B oTiIN4YHE OT KJIETOYHBIX (POPM KM3HHU, HE CIIOCOOHBI PA3MHOKATHCH 0€3 uc-
N0JIb30BaHHSA PECYPCOB KJIETKH +

Bupycsl HE 3BOFOIIMOHUPYIOT

Bupychl MOTYT CaMOCTOSITENIBHO MEPEABUTATHCS B IIUTOIIA3ME KIIETKH
Bce Bupychl HIMEIOT TUMONPOTEHIHYIO MEMOpaHy

Kakue npoueccbl XapaKTepHbl Kak A1 BUPYCOB, TakK U ANA KNETOYHbIX GOPM KU3HU?
Peruinkanusi HyKJeMHOBBIX KUCJIOT +

OOMEH BEIECTB

Cunres Genka

[Tonyuenue sneprun

BakTepuasnibHas KOHblOraums - 370

IlepeHoc YacTu reHeTHYECKOr0 MaTepuaJia (MJIa3Mu/1 UK HyKJeouaa) +
ITepenoc wactu PHK nipu koHTakTe OakTepuii

[Tepemerienue aroB U3 oHOM GaKTEpHH B APYTYIO

[Tepemernenue Kancymnbl OT OAHONW OaKTEpUH Ha JAPYTYIO
baKTepuanbHaa KOHbOrauua — sTo

AHAJIOT NMOJ0BOT0 Mpouecca +

becnonoe pazmHoxxeHue

Crioco0 mepeIBIKSHUS

Croco0 3aIuTel

BakTepunasbHas KOHbOrauma - 3To

Hepenaua JHK +

ITepenaua PHK

[lepenaya nuTaTenbHBIX BEIIECTB

[lepenaua xamncysnbl BoICOXIIEH OaKTepun

LNna npoKapuoT, B OT/INYMNE OT 3YKapPUOT, BO3SMOXKHO:

MoJiyuyeHue JHEPruM MmyTeM XeMOCHHTe3a +

JIEJICHUE MEN030M

Hanmnure PHK-renoma

Pa3MHOXXEHHE MTAPTEHOTEHE30M

N7 NPOKapUOT, B OT/IMUME OT 3YKapWOT, He XapaKTepPHO Hasnuue:

MeMOpaHHBIX OpPraHeLI +
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pubdocom

PHK

HapY>KHOH KJIETOUYHON MeMOpaHbI

Ana Hykneonpa 6akTepuanbHOM KNETKN XapaKTepHo:
IIpukpenjieHue K HUTONJIA3MATHYECKOH MeMOpaHe +
JIuneitHoe cTpoeHune

Hanuuue rucronos

Hanuyue uHTpOHOB

TpaHcumTO3 - 370:

TPAHCIOPT BelIeCTB Yepe3 KJIeTKY TPAH3UTOM +

TPaHCHOPT BELIECTB U3 KIIETKM BO BHEKIIETOUHOE IIPOCTPAHCTBO
TPAaHCTIIOPT BEIIECTB U3 BHEKJIETOYHOTO MPOCTPAHCTBA B KIETKY
TPaHCHIOPT BEIIECTB U3 OJHOTO KOMIIAPTMEHTA KIIETKU B IPYTOM
MyTem obneryeHHo anddysunm TpaHcnopTMpyeTca?

I'moxo3a +

N2

0))

CO,

XonectepuH NPoHUKaeT yepes MembpaHy nyTém

OIoCpeyeMoro penenTopamMm HI0UTO3a +

MMAHOLIUTO3a

¢aromnurosa

oOneruénnoit nuddy3un

Hebonblume HesapsaKeHHble MONEKY/bl U UMEIOLLME CPOACTBO K inuaam Beltectsa (02, CO,,
C,HsOH, cteponaHble ropMOHbI, TMPOKCUH, MHFANALMOHHbIE HAPKO3Hble CPeaCcTBa U Ap.) 1erko nNpo-
HUKaOT B KNETKY Yepe3 ANnuaHbI bucnoi nytem

IIpocroi nuddys3un +

OcmMmoca

Ob6neruennoit quddysun

AKTHUBHBIM TPaHCIIOPTOM

HepacTBopuMble B AMNMAAX, IIOKO3a, aMUHOKMUCNOTbI, K*, PO43™ npoHMKaoT NyTém
o0eryenHoit 1updy3um +

npoctoit uddy3un
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ocMmoca
AKTUBHBIM TPAHCIIOPTOM

XonectepuH membpaHbi

NMPHIAET KeCTKOCTH +

MpUJIaeT JACTUYHOCTh MEMOpaHe

BBITIOJTHSIET TPAHCTIOPTHYIO (DYHKITHIO

MIPUIACT BSI3KOCTh MeMOpaHe

KaKue CTpyKTypbl y4acTBYIOT B OOMEHE r/IMKOreHa
rnaakas JIC +

miepoxoBatast DI1C

MUTOXOHIPUH

IIPOTEOCOMBI

MomoraeTt noAAepKMBaTh NOTEHLMAN MOKOSA KNETKM
Na'/K * -AT®a3za +

AT®-cunTeTaza

OMOTHMHOBAs JIUTa3a

JHK nmonumepaza

dopmnpoBaHmMe 3HAOLMTO3HOIO My3blPbKa, NEPEHOC Ero K NPOTUBOMNOI0XHOMY KOHLY K/IETKU U
BblAeNIEHNE COAEPKMMOTO 3K30LMTO30M Ha3blBaeTcA

Tpancuuros +

IInHOIMTO3

®aronuros

OK301MTO3

MpUMepoMm TpaHCLWTO3a ABAAETCA

TPAHCHIOPT AHTHUTEJI U3 IPYAHOI0 MOJIOKA, NlepeceKaouye SMUTe Ui KNIeYHuKa +
noryionienue 6akrepuii Makpodaramu

perynupyemblil myTh SK301IMUTO3a

KOHCTHTYTHUBHBIA MyTh 3K30LIMTO32

TekyuecTb MembpaHbl 3aBUCKT OT

HAJIMYMA ABOHHBIX CBSI3el B MOJIEKYJIaX JKHPHBIX KUCJIOT +
COCTaBa MITUKOKAIHKCa

HCMMPOHUIACMOCTH JIMIIKUIOB JJIA I"I/II[pO(pI/IJ'ILHBIX MOIJICKYII
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Hannuus nepudepudeckux 6enKoB

B kneTke 6enKM Ha IKCNOPT CUHTE3UpPYLOTCA

B raakou JIIC +

Ha cBOOOJIHBIX pubocoMax

B spe

B rpanyisipaoit JI1C

Pa3BuTME aTepOCKNEepOo3a CBA3aHO C NOBbILEHHbIM COAepKaHnem B MembpaHe
dbochomumnuaos

0esKoB

xoJjiecrepoJa +

[JIMKOTeHA

AHTWreHbI Pa3NMYHBIX FPYNM KPOBM CBA3AHbI C HANMYMEM HA MEMBPAHE 3PUTPOLMTOB
MIMKONPoTenaoB (rimkogopunoB) A u B +
TJTMKOJTUITHIOB

aKTUHA

CHEKTpUHA

PeuenTopHyto GpyHKLMIO HA NOBEPXHOCTU KNETOK BbIMOAHAIOT
INIMKOMPOTEHHBI INIMKOKAJTUKCA +

dbochonunuabl B cocTaBe MeMOpaH

XOJIECTEPOIT

MOJIEKYJIBI TJTFOKO3bI

JIMNUMAHBIM KOMNOHEHTHOM MeMBpaHbl ABNAKOTCS
XoJgecrepuH +

I'mukonporen bt

Hyxneonporenabt

['mukoopuHbI

KpynHble MakKpOMO/IeKy/ibl U MOJIEKY/IAPHbIE KOMMNAEKCbI (6e}'IKVI, HYKNenHoBble KNUCNOTbI, INMUKO-
NPOTEeUHbI, IMNONPOTEUHbI N T.I'I.) KNEeTKN NornoLw,atoT nyrtem:

BE€3HKYJISIPHOI0 TPpaHcIopTa +
obneryennol nuddysuu ¢ moMoIEI0 OETKOB-IIEPEHOCYNKOB
obneryeHHoi nud@y3uu no crenuaibHbIM KaHaIaM

AKTUBHOTI'O TpaHCMCM6paHHOFO TpaHCIIOpTa
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MaccuMBHbIN TPAHCMOPT — 3TO NEePeHOC BELLEeCTBa

M0 rPaJUeHTy KOHIleHTpauuu 0e3 3aTpaT JHeprum +
10 TPAIMEHTY KOHIIEHTPAIMHU C 3aTPaToi SHEPrUuun
MIPOTHUB TPAJIMCHTA KOHIIEHTPAIMK 0€3 3aTpaThl YHEPTUU
MPOTUB IPaJMEHTA KOHLIEHTPAIUHU C 3aTPAaTOM SHEPTUU
Peuentopamu Ha NnoBepxHOCTU MembpaHbl BbICTyNarT
beaxn +

JInmer

HykiienHOBBIE KHCIIOTHI

VYraeBoasl

MoneKynbl AMNUA0B B COCTaBe MembpaHbl

MOJISIPHBIE

HenmoJIIpHbIe +

XUMHUYECKH HHEPTHBI

KaTaJU3UPYIOT OMOXUMUYCCKHE PEaKITUU

Kakan u3 mogeneit membpaHbl cumMTaeTca Hanbonee COBEPLLUEHHOM HA CErogHALIHUNA AeHb?
KuakocTHO-MO3aHYHAA MOJEJb +

«CeHaBuYHas» MOACIH

MembOpaHa Kak CIUIOIIHAs 000JI0UKa KIIETKU
KunkoctHasa Mmoaenn

benkn rpynnbl akBanOpPUHOB OCYLLECTBAAIOT
PeaGcopOumio BoabI +

AKTHBHBIN TPaHCTIOPT MOHOB KaJlusl U HATPUS
ITaccuBHBIN TPAHCIIOPT MOHOB KaJIbLUs

N3meHenne TpaHCMeMOpPaHHOTO TTOTEHITHAIIA

Na + /K + - AT®asa ocyluecTBaseT TPaHCNopT:

noHoB Na + u K + ¢ 3arparoii 3nHeprun AT® +
noHoB Na + u K + 6e3 3arpatsl sHeprun ATO
MIPOTOHOB

nonoB Ca 2+

MN3rmbbl B «xBoCTax» XXUPHbIX KNCNOT 06yCﬂOB}'IEHbI

JBOMHBIMM CBSI3SIMH B MOJICRYJIAX JKUPHBIX KHUCJI0T +
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TUAPOKCUIIBHBIMU TPYTIIIAMU [IIULIEPOIIa
CpenHeN r’MAPOKCHIIBHOM IPyHIION

pa3IUYUsMU B IJIMHE «XBOCTOBY

YTO NpOM30MAET C 3pUTPOLLIUTAMMU, EC/IU UX NOMECTUTL B TMNOTOHMYecKMi pacteop NaCl?
I'emoum3 +

[Lnazmonu3

Huuero He uameHuTCA

OpUTPOLUTHI CAUMHYTCS

[NMMKoKanumkc

HaxoauTes Ha rnagkoit DIIC

HAXOIMTCH HA HAPYKHOW MOBEPXHOCTH IJIA3M0JIEeMMBbI +
00pa3oBaH yriaeBoIaMu

y4acTBYET B KJIETOYHOM aJre3uu 1 KIETOYHOM y3HaBaHUU
HAXOJUTCS HA BHYTPEHHEH MOBEPXHOCTH TIa3MOJIEMMBI
ObneryeHHasa anddysua

BU/JI aKTUBHOTO TPAHCIIOPTa

TpeOyeT 3aTpar sHepruu B popme ATD

nepeMenieH!e BEIIeCTB MPOUCXOAUT MPOTUB I'PATUEHTA KOHIICHTPALIUI
NPoTeKaeT Yepe3 0eJIKOBbIe KAHAJBI +

NUKoKanukc

HaxoauTcs Ha rpanyiaspHoi JIIC

HAXOMTCSl HA HAPYKHO MOBEPXHOCTH MJIa3M0JIeMMBbI +
XapaKTepEeH ISl BCEX KIETOK

HAXOJMTCSI HA BHYTPEHHEH MOBEPXHOCTH TIaA3MOJIEMMBI

B coctas Hykneotnaa HK sxogut

ITenTo3a +

I'ekco3a

Tpuoza

Tetrpo3sa

B coctaB Hykneotnaga AHK sxogut

OctaTtok ¢ocdopHoil KHCTOTHI +

OcTaToK a30THOU KHUCJIOTEI



OcTtaTok cepHOW KUCIIOTHI
OCTaToK MOJIOYHOM KHCJIOTBI

B coctas Hykneotnaa HK sxogut
A30THCTOE OCHOBaHME +
dochopHOE OCHOBaHUE
AMHMHOKHCI0TA

I'ucton

B coctaB Hykneotnga HK moxeTt Bxogutb
AeHuH +

Pu6o3a

JInzun

ApruHuH

B cocTtaB Hykneotnaa PHK moxkeT BXxoauTb
urTo3un +

I'mctunun

Je3okcupubosa

Pu6o3um

HyKkneoTunapl ABAAIOTCA MOHOMEpPaMu
TPUNJIULIEPUIOB

MIOJIMIICTITHIOB

MOJIMCaxapua0B

HYKJIE€HHOBBIX KHCJIOT +

CTpyKTypa ABOMHON cNnpanun xapaktepHa ans

0enKoB
Kpaxmasa
AT®D
JHK

Pennunkayma JHK HaumMHaeTcA Ha y4acTKe, Ha3blBAeEMOM

orepaTop
IPOMOTOP
Ori — caliT

PEIUINKOH
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B Xpomocome BblAeNAIoT CAesytowme y4acTKu
TeJaoMepa

LEHTPOCOMA

LEHTPHUOIb

IUKIUH

BTopnyHaa nepeTaAXKa - 370

y4acTok xpomocomsl, ¢ /IHK, conep:kamei magopmanuio o pPHK
MECTO MPHUKPETUICHHS] HUTESH BEpPETCHA JIETICHUS
Y4aCTOK XPOMOCOMBI, CBSI3bIBAIOLIUN CECTPUHCKUE XPOMATH/IbI
MecTo (popMUPOBAaHUS LEHTPUOJIEH
Jlokanusauumio XxpOMOCOM B AApe onpeaenstoT
TeJIOMepPbI

LIEHTPOCOMBI

LHEHTPHUOIIN

LUKITUHBI

Jlokanusauuo XxpoMOCOM B AApe onpeaenstoT
HEHTPOMepbI

IIEHTPOCOMBI

LHEHTPHUOIHU

IAKIAHBI

XpomaTtuH — ato

komiuieke JIHK ¢ 6eaxamu

komiuieke JJHK ¢ yrmeBogamu

xomiuieke /JIHK ¢ xupamu

komiuieke JJHK ¢ merannamu

Tenomepa - aTo

KOHIIEBOH YYaCTOK XPOMOCOMBI

Y4acCTOK, B KOTOPOM CBSI3aHBI IBE€ XPOMAaTHUIbI
MeCTO 00pa30BaHUS MEPBUYHON MPEPETIHKKU
MecTo (POPMHUPOBAHUS KHHETOXOPA
LleHTpomepa - 310

MNEPBHYHASA NMEPETAKKA

4000560792402
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Y4acCTOK, 3alUIIAIOINN CTPYKTYPY XPOMOCOMBI

YacCTh XPOMOCOMBI, YYaCTBYIOIIUI B 00pa30BaHUH SIIPHIIIKA
MECTO MPUKPEIIIEHUS] LIEHTPUOJIEN

LleHTpomepa - 31O

Y4aCTOK XPOMOCOMbI, CBSI3bIBAIOIIMIA CECTPUHCKHE XPOMATHAbI
Y4acCTOK, 3alUIIAIOINI CTPYKTYPY XPOMOCOMBI

YacCTh XPOMOCOMBI, YYAaCTBYIOITUI B 00pa30BaHUH SIIPHIIIKA
MECTO MPUKPEIJICHUS LIEHTPUOJIEN

Mneyn XxpomMoCcoMbl — 3TO YHaCTKU

pa3aesieHHbIEe HEHTPOMepPoil

paslielICHHbIE BTOPUYHOM MEPETAKKOMU.

pasaeieHHbIe SIIPBIIIKOBBIM OPTaHU3aTOPOM
MPUKPEIUISIOIIMECS K AAESPHOM JTaMUHE

LleHTpomepa - 31O

MeCTO NMPUKPeEINJIeHUs HUTel BepeTeHa JaeJIeHusl
Y4acCTOK, 3alIUIIAIOIIHI CTPYKTYPY XPOMOCOMBI

9acCTh XPOMOCOMBI, YYaCTBYIOIIHK B 00pa30BaHUU SIPHIIIKA
MECTO MPUKPEIJICHUS LIEHTPUOJIEN

K nypuHOBbIM @30TUCTbIM OCHOBAHWAM OTHOCAT

aJlCHUH

[MATO3UH

ypauui

TUMWH

K npuMmnamHoBbIM OCHOBaHMAM OTHOCAT

IUTO3UH

AJICHUH

r'yaHuH

AqE€HO3UH

AHK B otanumne ot PHK

ABOMHAS CIUPAJIb

B COCTaBE UMEET IIEHTO3Y

B COCTAaB€ UMCCT I'CKCO3Y
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B COCTaBE HE UMEET I'yaHNHA

OHK B otanume ot PHK

B COCTaBe HYKJIEOTHI0B HMeeT Je30KCUPUudo3y
OQUHOYHAA LICIb

B COCTaBE HYKJIEOTHUIOB UMEET I'€KCO3Y

B COCTaBE HYKJIECOTUIOB HE UMEET LIUTO3UHA
YHUBEPCaNbHOCTb FEHETUYECKOTO KOga COCTOUT B TO, YTO

OAUHAKOBbIC AMUHOKHUC/IOTHI KOAUPYHOTCA OAMHAKOBBIMUA TPUILJIETAMHU Y BCEX Opra-
HU3MOB

COBMAJIaeT MOPSAOK pacronokenus kogqoHoB B MPHK ¢ mopsiikom koaupyeMbIX aMUHOKHC-
JIOT B O€JIKe

OTCYTCTBYIOT Pa3aeIUTEIbHbIE 3HAKU MEXKIY TPUILIETAMU
HHIWBUYAJICH Y OPraHUu3MOB

MecTom cuHTe3a pubocomanbHoi PHK aBnsetcs
SHIOIIIa3MaTUYECKasa CETh

IUTO30J1b

AIPBIIIKO

pubdocoma

CneyMdrYHOCTb reHETUYECKOTO KOAa COCTOUT B TO, YTO
OJIMHAaKOBBIE aMUHOKHCIOTHI KOQUPYIOTCSI OMMHAKOBBEIMU TPUILJIETAMH Y BCEX OPraHU3MOB
OJTHa aMHHOKHUCJIOTa KOOAUPYETCSA HECKOJILKUMU TPUILIIETaMU
OVH TPHUILIET KOAUPYET TOJILKO OHY AMHHOKHCJIOTY
HJIECHTUYCH Y BCEX OPraHU3MOB

TpunNneTHOCTb reHeTUYEeCKOro KoAa 03HavaeT, YTo

0HA AMHHOKHUCJIOTA KOAUPYETCH TPpeMs HyKJI€OTHAaMHU

COBIAJIaeT MOPSAOK pactonokeHus koqoHoB B MPHK ¢ mopsiikoM KoaupyeMbIX aMUHOKHC-
JIOT B O€JIKe

OTCYTCTBYIOT Pa3JICJIUTEIbHBIE 3HAKU MEKy TPUILJIETAMHU

WJICHTUYEH Y BCEX OPraHU3MOB

M36bITOYHOCTb (BbIPOXAEHHOCTb) FrEeHETUYECKOro KOA4a COCTOUT B TO, YTO

OIMHAKOBBIE AaMUHOKHUCIIOTHI KOAUPYIOTCS OIMHAKOBBIMU TPUILIETAMHU Y BCEX OPTaHU3MOB
OTCYTCTBYIOT Pa3/IeIUTEIbHBIE 3HAKU MEKY TPUILJIETAMHU

HJICHTHUYCH Y BCCX OPraHU3MOB
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HECKOJIBKO KOXOHOB MOI'YT KOAHPOBAThL OAHY AMHHOKHUCJIOTY
YyacTok monekynbl TPHK, kKomniemeHTapHbI KogoHy MPHK, HasbiBaeTca
TPHUILIET

TeHEeTHYSCKUN KOJI

AHTHKOIOH

aKIEnTop

YHMBEPCaNbHOCTb FEHETUYECKOTO KOAA COCTOUT B TOM, YTO

HICHTHYEH Y BCeX OpraHu3sMoB

HECKOJIBKO TPUIIJIETOB MOT'YT KOOUPOBATh OAHY aMUHOKHUCIOTY

COBITQJAET OPAIOK pacnookeHus kogoHoB U-PHK ¢ nmopsiakom koqupyeMbIx aMHHOKHC-
J0T B Oenke

OTCYTCTBYIOT pa3/IeIUTEeIbHbIC 3HAKH MEXKIY TPHUILICTAMU
MoaundmrKaLMOHHYI0 M3MEHYMBOCTb XapaKTepmsyeT
HEOOPaTUMOCTh

BPEMEHHOCTh

HACJIETyeMOCTh

CIy4ailHOCTh

KOMBWMHATMBHYIO M3MEHUYMBOCTb XapaKTepusyer
00paTUMOCTh

HACJIeAyeMOCTh

HOpMa peaKIuu

aJalTUBHOCTD

MyTaUMOHHYI0 U3MEHUYMBOCTb XapaKTepusyeT
Heo0paTHMOCTh

BPEMEHHOCTh

HOpMa peaKInu

aJalTUBHOCTD

CuHapom [ayHa - aTo npumep M3MEHYNBOCTHU
KOMOWHATUBHOM

MOTU(UKAITMOHHON

MYTANMOHHOMI

(heHOTUITUYECKOM
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OcobeHHOCTU KapuoTUna Npu cuHapome KnaiHdbenstepa

47, XXX

45, XO

47,21+

47, XXY

OcobeHHoCTM KapuoTuna npu cuHapome Lepewesckoro-TepHepa

47, XXX

45, XO

47,18+

47, XXY

Kakoit depmeHT cBA3bIBAaET HYKNeoTUAbl U CTPOUT HoByto uenb [HK Bo Bpema penankaumm?
JAHK-nosmmmepasa

PHK-nonumepasa

IIIUKO3K11a3a

TOIIOU30MEpa3a

M3BECTHO, YTO pennKauma HaumHaeTca ¢ TATA 6oratbix yd4acTkoB. C yem 3To cBA3aHO?
Ha 3THX YYaCTKaX MeHbIle BOAOPOAHBIX CBs3el

9TU YYACTKU HAXOAATCS POBHO ITOCEPENUHE XPOMOCOMBI

9T YYaCTKH PACIIOIOKEHBI BCETIa HA KPAK0 XpOMOCOMBI

9TU YYACTKU BO3HUKIIN 3BOJIOLMOHHO paHbIIe

depmeHT, KaTanusupyowmii obpasosaHne pochoanadmpHbIX CBA3EN MeXAY HYKNeoTUAaMMU:
PHK-non1umepasa

SHIOHYKIJIea3a

(doronuasa

XeJIMKa3a

leHeTUYecKknit maTepuman onmcaH ¢opmynoit n2c gns

crepMaro3ona

cnepmarouuta Il mopsigka

SIMIIEKIIETKU

OBOT'OHUU

B sape ANLUEKNeTKN }KMBOTHOIO COAEPKUTCA 16 XPOMOCOM, a B A4P€ OBOTOHUMU

8 Xxpomocom
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16 xpomocom

32 xpomMocombl

24 XpOMOCOMBI

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

2n4c

n2c

2n2c

MepekombUHaLMA reHeTUYECKOro maTepmraa NPOMCXoauT B Neproabl
npogassl 1

npodassl 2

Mmetadassr 1

meTadasbl 2

leHeTUuYecknii matepuman onmcaH popmynoit 2ndc gns
CIIEpMaTOTOHUHU

cnepmarouura I mopsiika

crepmaronuta I mopsiaka

OBOTOHHUU

Craams 3apoAbllieBOro pa3ssnTUA MOpYAa - 3TO 3apoapiLu
0e3 1moJI0CTH

C TpeMsl 3apOJBILIEBBIMU JIMCTKAMU

C MOJIOCTBIO

C IBYMS 3apOBILIEBBIMU JTUCTKAMU

B npouecce apobieHns anLeKIeTKN NponcxoamT obpasoBaHme -
0s1aCcTYJIBI

6macroropa

JIBYX 3apOJIbIIIEBBIX JTUCTKOB

HEPBHOU TPyOKH

MpounssoaHble 3KTOAEPMbI -

MUAEPMUC, HEPBHAS CUCTEMA, OPraHbl YyBCTB
CKEJIET, OpraHbl YyBCTB

MYCKYJ1aTypa, BBICTUJIKA IIEPCAHCTO U 3aJHETO OTACIIOB KUIICUHUKA



HEpPBHAs ¥ MMUIICBAPUTEIIbHAS CHCTEMBI
ANUEKNETKM MNEKOMUTAIOLLUNX -
0JIMTOJIENUTAILHbIE
MEC30JICIIUTAJIbHBIC
MTOJTHIIEIIUTATILHBIE
aJICOUTAJIBHBIC

BnacTyna - 310 3apoapiw

¢ 01acTonesieM

C OCEBBIMU OpTaHAMH

¢ 6iacronopoM

U3 JIBYX 3apOJIBIIIEBHIX TUCTKOB
M3 sHTOgEepMbI 06pa3ytoTCs -
NMHIeBAPUTEIbHBIE JKeJIe3bl

OcJIoM

AIUTEIUN POTOBOM MOJIOCTH M MIPSIMOM KUIITKU

PCUCIITOPHBIC KIICTKU OPraHOB YYBCTB

MpPOBM30PHbIN OpraH 3apoabllei NO3BOHOUYHbIX -

XOPHOH
xopaa
racTporeb

6mactonop

MpOBM30PHBIN OpPraH 3apoabllei NO3BOHOYHbIX —

aMHUOH
xopaa
HEpBHas TpyOka

NEepBUYHAA KUIIIKA

KpuTnyeckunit nepmog, 8 smbpuoreHese 4enoseka -

UMITTAHTAIUS
IpobneHue
racTPyJISIHsI

HWHBaruHanus

Passutune O,LI,HOﬂﬁLI,EBbIX 6/WI3HELI,OB Y 4enoBeka BO3MOKHO 6naro,u,apﬂ -

4000560792402
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TOTHIIOTEHTHOCTH 0JIACTOMEPOB

pasHoii nuddepeHnmrantbHON aKTUBHOCTH TEHOB B OllacToMepax
YHUIIOTEHTHOCTH OJIaCTOMEPOB

pasHoit tuddepeHITMpPoBKH OIACTOMEPOB

[epoHTOIOrMA U3yyaeT

3aKOHOMEPHOCTH CTAPEeHHs OPraHU3MOB

0COOEHHOCTHU pa3BUTHS 3a00JI€BaHUM y JIIOAEH cTapuecKoro Bo3pacra
0COOEHHOCTH JIeueHHsI 3a00JIeBaHUN y JIIO/IeH CTapYeCcKOro Bo3pacra
0COOCHHOCTH MPOPUITAKTUKH 3a00JIEBaHUHN Y JIFOJIEH CTapUECKOTO BO3pacTa
MNepnoabl OHTOreHesa -

npea3MOpHOHAIBLHBIN, SMOPHOHAJIBLHBIN, HOCTIMOPHOHAJILHBIH
SMOPHUOHATILHBIN, TOCTAIMOPHOHAIBHBIN

peadIMOPHUOHANBHBIN, TOCTIMOPHOHATBHBIN

HBOJIIOLIMOHHBIN, SMOPHUOHAIIbHBIH, 1I0CTAIMOPHUOHAIIBHBIN

B ocHoBe apobneHus - nenexune

MHUTO30M

aMUTO30M

MEH030M

HIM30TOHUEN

Monoctb BHYTpY 6aacTynbl -

OsacTouesb

LEJIOM

racTpolesnb

nepBUYHAS

Helipyna - ato

3apoabIll ¢ KOMILJIEKCOM OCEeBbIX OPraHOB

OJIHOCJIOMHBIA MHOTOKJIETOYHBIN 3aPO/IbIILI

JIBYCJIOMHBIN MHOTOKJIETOYHBIN 3apO/IbIII

3apOJIBIIIL, COCTOSIIIIMMA U3 IKTO- U SHTOAECPMBI

Mepunoa oHTOreHesa, HauMHaLWNInCA ¢ 06Pa30BaHMA 3UTOTbl M 3aKaHUYNBAIOLLMIACA BbIXOAOM U3 AlA-
LEeBbIX 1 3apodplleBbix 060104eK

[TocTaMOpHOHANBHBIN NTEPUOT
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PenponykTuBHbINi nepruoa

IMOpPHOHAIBHBII MEepHoI

I'ametorenes

BbibepeTe BepHYIO NOC/EeA0BaTeNbHOCTb CiepMaToreHesa.
Pa3MHOKeHHe-pPoCcT-co3peBaHue-GpopMHUpPOBaHHE
pOCT-pa3MHOKEHHE-CO3pEeBaHNe-(HOPMUPOBAHUE
pac3MHOXKEHHUE-POCT-(HOPMUPOBAHHNE-CO3PEBAHNE
pocT-pazMHOKeHHE-(HOPMUPOBaHUE-CO3PEBAHUE

MopokK pa3suTuA, CBA3AHHbIN C YMeHbLUeEHNEM PAa3MEPOB Yepena BCcieacrtsne HegopassnUTUA Mo3ra,
COI'IpOBO)KLI,BIOLLI,VIVICﬂ yMCTBEHHOVI OTCTa/1I0CTbIO M HEBPOJIOTMYECKUMU HapyLLEeHNAMUN Ha3biBaeTCA —

Muxpouedaaus
Maxpouedanus
AmdHTIEhaTHS
Iuaponedanus

HODOK pa3snuTUA, CBA3aHHbIN C yBENNYEHUEM PA3MEPOB HKeNYyA04HKOB MO3ra C 0O4HOBPEMEHHbIM Ha-
pacCTaHnemM BHYTpPUYEPENHOro AaBneHnA, yBeiM4eHNemM pa3mepoB rosiosbl Ha3blBaeTCcAa —

I'uapouedanus
Muxkporedanus
Makponedanus
AmndHIepanus

MopoK pa3BuTKA, CBA3AHHbLIN C HEAOPA3BUTUEM M3BUANH BONbLUMX NOAYLWAPUIA, NPU STOM NOBEPX-
HOCTb UX CrnaxkeHa (rnafKunin mosr) HasblBaeTcsa —

Arupus
[Taxurupust
Muxkpouedanus
Maxpouedanus

[pbIXa CNMHHOMO3rOBOro KaHana, npu KOTOpOﬁ nponcxoaunT BbinA4YnBaHUE TKaHel u BellectBa
CMMHHOTO MO3ra 4yepes3 KOCTHbI ,D,Ed)eKT NO3BOHOYHOrO CTON16a —

MuejioMeHUHTO1IE]Ie
AmndHTIEhaTHs
Arupus

[Taxurupus

MopoK pa3BUTKA, NPU KOTOPOM N1a3Hble A6I0KM NOSIHOCTBLIO UM YaCTUYHO CpaLLeHbl M MOMELLEHbI
B OZHOWM [/1a3HMLE, KOTOPas PacroJIoXKeHa No cpeaHer IMHUKN LA Ha3bliBaeTca —
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ukaonus

AnobGapras rpo33Hiedans

AtemH1edanus

AmdHTIEhaTHS

K OCHOBHbIM HanPaBAEHWAM 3BONOLMM KPOBEHOCHOM cucTemMbl HE oTHOCUTCS:
yMeHblIeHHe T PepeHIUPOBKH KaMep cepALa U COCY10B
YMEHbILIEHUE KOIMYECTBA Ka0epHBIX apTepHil

MOBBIIICHUE COACPIKAHUS KUCIOPOJa B KPOBU

000co0sIeHNEe IBYX KPYTrOB KPOBOOOPAIICHHS

Bbibepute HEBepHOe yTBEpXKAEHUNE

Y am¢uouii Bce opranbl Te1a CHa0KalTCA CMEIIAHHON KPOBBIO, a y Pbl0 — apTepu-
aabHoil. ClieqoBaTe/ibHO, KPOBEHOCHAasi cucTeMa aM(puOuii MeHee IPOrpeccHBHA, YeM

y pbI0

B connble aprepun ampubuii mocrymnaer 6onee 6oraras KUCIOPOIOM KPOBb, UeM B AYTH
A0PTHI

B nérounsie aprepun amMmpuOuii noctynaer KpoBb C HAUMEHBUINM CO/IEP)KAHUEM KHUCIIOpOJa

N3-3a TOr0, 4T0 KpOBH aM(UOUN COAEPIKUT MAJIO KUCIOPOa, OHU HE MOTYT IOJI€P’KUBATh
IIOCTOSIHHYIO TEMIIEpaTypy Tella

BbibepuTte BEpHOE YyTBEPHKAEHME:

B cepane pbi0 KpoBb BeHO3Has1

B cepare pb16 KpoBb CMeIIaHHAs

B sBomonuu ot 6ecuepenHbIx K pbl0aM Mpor30Iiia MoJuMepHu3alus xKaOepHbIX apTepHil
YV KOCTHBIX U XPSAIIEBBIX PbIO OTCYTCTBYIOT KIOBHEPOBBI IPOTOKHU

Penykumna npaBoﬁ AYyrn aopTbl Yy M1IEKOMUTAOLWMNX, a HE NleBOM, ABNAETCA AOKa3aTe/IbCTBOM TOTO,
YTO!:

MJIEKONIUTAIOIIHE MPOU3O0ILIHN He OT HACTOSALIUX PeNTUINI, a 0OT (hopM, MepexoaHbIX
Mexay ampuOusiMM U penTuanusiMu (Tepo3aBpoB)

MJICKOITUTAIOIINE OTACTWINCH OT PENTHIMI TO3XKE, YEM NITULIBI
MJICKOITUTAIOIINE MPOU30IILINA OT MTHIL

MJICKOITUTAIOILIKE MPOU30ILINA OT APEBHUX PENTUIINN — JUHO3ABPOB
B pesynbTaTe He3aKpbITMA aopTanbHoro (botannosa) NnpoToKa:
YBEJIUYHUBAETCH KPOBOTOK B JIETKMX

CHMIKAETCS JaBJICHUE KPOBU B JIETKUX

NErKKe MoJy4yaroT Majio KUCIopoaa
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YMEHBIIAETCS KPOBOTOK B JIETKUX

B pe3ynbTaTte He3aKpbITUA aopTanbHoro (botannosa) npoToka:

Pa3sBHBaETCHA TMNEPTPOPUA KeJIYI04YKa, 0COOCHHO IIPABOI0

CHIDKAETCs JaBJICHUE KPOBU B JIETKUX

KPOBOTOK B JIETKUX YMCHBILAETCS

KPOBb U3 a0PThI MOCTYMAET OOPAaTHO B CEPILIE

BbibepuTe BepHOe yTBEPKAEHME:

Pa3jesienne cepana Ha KaMepbl MOKHO CYMTATH IPUMEPOM AU depeHnuanuu oprana
B xenynouke cepaua ampubuii aprepruanbHas ¥ BEHO3Has! KPOBb ITOJTHOCTHIO CMEIINBACTCS
Y am¢uOwuii B 1eByI0 Ayry aopThl HOCTyMHaeT Ooee apTepruanbHast KpOBb, YeM B IIPABYIO
JI€rounsle apTepruu roMOJIOrHYHBI 3-i1 mape xaOepHBIX apTepHii

BblﬁepMTe Hanbonee NnpaBu/ibHOE Ha3BaHME aHOManuny, I'Ipe,ﬂ,CTaB}'IEHHOVI Ha PUCYHKe

IHoankoBooOpa3Has mouka
S-o0pa3nas mouka
L-o0pa3Has mouka
I-o6pa3Has mouka

Bbl6epMTe Hanbonee npaBun/ibHOE Ha3BaHWME aHOMaAUn, I'Ipe,D,CTaBﬂeHHOVI Ha PUCyHKe

CpameHnue novek
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YaBoeHue modex
DKTOIHS ITOYEK
OkeTpodus nmouex

Bbibepute Hanbonee npaBubHOE Ha3BaHME SKTONUM NOYKKM, 0603HaYeHHoW Lmudpon 1

TOpakKaJbHas
Ta3oBas

MOSICHUYHAS
KPECTIIOBO-TIO/IB3I0IIHAS

BbibepuTe Hanbonee NpaBUIbHOE Ha3BaHME IKTOMUK NOYKK, 0603HaUYeHHOM undpoit 4

Ta3oBasi

MOSICHUYHAS
TOpaKaabHas
KpEeCTLIOBO-IIOB3I0IHAs

HasoBwuTe, Hanbonee BEPOATHYIO NPUUMNHY NOABAEHUA Y }KEHLWMUHbI MaTKK, nmetoLeit Gopmy,
0603Ha4YeHHyto byKksol A
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HapylIeHune cpacTaHuss MIoJLIepoOBbIX MPOTOKOB
HapyIIeHue cpactanus Boib(oBEIX TPOTOKOB
paciiieruieHre MrosiepoBa mpoToka

pacurerieHre Boibsgosa mpoToka

KaKkoi ¢unoreHeTMYECKUIA MOPOK Pa3BUTUA M306paXKeH Ha PUCYHKe:

A0pPTAJbHOEC KOJbBIO

He3apaieHue bonamoBa npoToka
MEPCUCTHPOBAHUE apTEPHUATIHLHOTO KOHYCA

9KTOIIUA cepaua

b)IlepeyeHb 0CHOBHO¥ JIUTEPATYPbI

HaunmenoBanue cornmacHo 6ubnuorpaduyeckiuM TpeOOBaHUSIM

buonorus B 2-x Tomax. 2-e uzganue, nepepad. u nonoaHenroe. Ilox pexakiueit
akanemuka PAO, mpodeccopa H.B.Uebrsimena u npod. FO.B. lluamosckoro. T.1.
Mocksa, MUA-ME]], 2021, 358 c.

buonorus B 2-x Tomax. 2-e uzanue, nepepad. u gononnenHoe.Ilox penakiueit
akanemuka PAO, npodeccopa H.B.UeObiiesa u npod. 10.B. Huanosckoro. T.2.
MockBa, MUA-ME]I, 2021, 430c.

OO0m1as XUMHS C dJIEMEHTaMHi OMOOpPTaHUYECKOW XUMUH [ TeKCT: DIEKTPOHHAS KOTIHA] :
y4eOHHUK : peKoMeH10BaHO KoopInHAIIMOHHBIM COBETOM I10 001acTH 00pa30BaHuUs
"3npaBooXpaHeHNE U MEIULIMHCKHUE HAyKU'" B KauecTBE YUYeOHMKA ISl UCTIONIb30BaHUs B
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00pa3oBaTeIbHBIX YUPEKACHUAX, PEATH3YIOIIUX OCHOBHBIE PO ECCHOHANIbHBIE
o0Opa3oBaresbHbIe IPOrpaMMbI BBICIIET0 0Opa30BaHUS 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. IeJ. HayK.,
mpod. B. A. Tlonkosa ; [1epBbrit MOCKOBCKHIT TOCYTapCTBEHHBIM METUITMHCKUI
yausepcuteT uMmeHn M. M. CeuenoBa MunuctepcTBa 3apaBooxpanenust Poccuiickoit
®enepaunu (CeueHOBCKUN YHUBEPCUTET). — DIeKTpoHHbIe qaHHble (1 manka: 1 ¢aiin
o0omnouku 1 noakaranoru). — 2020 r. (Penpoaymuposan B 2020 roay) (Mocksa
[Haxumosckwuit mpocrekt, 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 «buooprannyeckas Xumust. PyKoBOACTBO K IPaKTUYECKUM
sanstusim». [lon pen. TrokaBkunon H.A. ABrop-ckuii kosuiekTuB: TrokaBkuHa H.A.,
beno6oponor B.JI., 3ypadsu C.3., CenuBanoBa M.A., AprembeBa H.H., XBocToBa A.U.
M.: - U3narenbckas rpynna «I ' 90TAP-Menuna» —2020 — 176 c.

"®u3uka u ouopusuka." YueoHuk. Autonos B.®., Koznosa E.K., Uepnbim A.M.- M.:
I'SOTAP-Menna, 2023, 467 c.

"MeTo/Ipl UCCIIeIOBAHUS MOJICKYJISIPHBIX CTPYKTYP OHOJIOrHYecKUuX 00beKTOB." UepHbII
A.M., AnocoB A.A. - M.: Hayka, 2021, 174 c.

ITepedyeHb 1ONOTHUTEIBHOM JIUTEPATYPHI

HaunmenoBanue cornacHo Oubmuorpadguieckum TpeOOoBaHUSAM

A.IlL.JIy3un, U.A.CenuBanoBa, A.M.Casarees, B.JI.beno6oponos u ap.
buooprannueckas xumus. Tectoble 3ananud Uzn. IIMI'MY um. .M. Ceuenosa, M.
2015, 104 ¢

OcHoBbI MoJIeKy/IsIpHOI Ononoruu kiueTku Anboepre, bpeit, XonkuH. M3aarenscTBo:
bunowm. Jlaboparopus 3nanuii, 2015 r.768 c: u.

buodusuka: B3aumozeiicTBre kieTku u mons : Yueonuk/ 1.B. Ornesa, M.B. bypriesa,
M.A. Yceuk, FO.C. XKnaukuna, H.C. buprokos; [Tox obmieit penakiueit mpodeccopa 1.B.
OrneBoi. - Mockpa: OOO"UznarensctBo MUA", 2022 - 312c.

Hayku o xu3nu. Pabouas teTpanp.: yuebHo-meTonudeckoe nocodue. Iloa penakuueit
akanemuka PAO, npodeccopa H.B.Uebrimena u npodeccopa FO.B.11nmnosckoro;
OI'AOY BO Ilepriit MI'MY umenu .M. CeuenoBa Munsapasa Poccun (CeueHOBCKHI
VYuusepcurer). — M. : U3narensctBo CeueHoBckoro YuuBepcurera, 2025.

B) Hayku o :xku3nn. Kypc Bugeonexkuuu. buonorusi. Ccebliku
I') Hayku o xu3Hu. TecTnl. Buonorus

Pabovas mporpamma qucumuinHel pazpadorana kadenpoi buomoruu u o01Iel TeHeTUKH
NI bullM

[IpunsTa Ha 3acenanuu kadenpsl buonoruu u obmeii renetnkun UbullIM

ot «15» suBaps 2025 r., mpotoxosn Ne 9
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3aBeyronii Kageapoii [Mnnosckui FO.B.
Bromnorun u o0mIel reHeTHKH (TrozIics) (pamrutis, HEHITHAITE)
HIbulIIM

OnoGpena L{eHTpanbHBIM METOAMYECKIM COBETOM

oT «31» saBapsa 2025 r., mpoTokosa Ne2



