OJI-OAPABU ATBIHAATEI KA3AK ¥YJITTBIK YHUBEPCUTETI
BUOJIOTI'NA XKoHE BUOTEXHOJIOI' A ®AKVYJIBTETI
MOJIEKVYJIAJIBIK BUOJIOI' A ) KOoHE 'EHETHUKA KA®E/IPACHI

Jopic 8.
MenuimHaJIbsIK TeHETHKA JKOHE T€HOMUKA
TYKBIM KyaJIAaUTBIH aypyJiap, FT€HETUKAJIBIK

MapKepJIep.

JlexTop: k.0.H., Antbi0aeBa H.A.



JlopicTiH MaKcaThl:

MeaunuprHanbIK TeHEeTHKAa MEH TCHOMMKAHBIH HET13I1 YFBIMIAPbIH, TYKBIM
KyaJanuThIH aypyJapAblH MOJICKYJIAJIbIK HET131H KOHE I'eHETHUKAJIBIK
MapKepaepAlH JUAarHOCTUKAIBIK MaHbBI3bIH TYCIHIIPY.

KapacThIpbLIaThIH CYpaKTap:

1.

A N

MenuuuHaIbIK T€HETUKA YFBIMBI )KOHE OHBIH MaKCaTTaphl.
TyKbIM KyaJauThIH aypyaapblH TYpJIep.

[ eHETHKAIBIK MapKepJIEP KOHE OJIAPAbIH KJIACCU(UKAIIUSCHI.
[ €eHOMJIBIK IMarHOCTHKA KOHE MPECHATAIb/Ibl CKPUHUHT.

JKeke reHOMIBIK MEIUIIMHA KOHE dTUKAJIBIK aCIICKTLIED.



MeauumuHAJIBIK F'eHETHKA -0YJI
MEJHIIMHA CaJlachl, agamMIap/IbIH
OPTYPIl NONYJISIIUSIAPbIHIAFbI
TYKbIM KyaJayIIbLIbIK )KOHE
©3rCPriliTIK KYOBLIBICTAPHIH,
KAJIBITITEI ’KOHE ITaTOJIOTUSIBIK
OenriIepalH KOpIHICI MEH 1aMy
EPEKIIECIIKTEPIH, aypyJiapIbIH
T€HETUKAJIBIK OEUIMITIK TIEH
KOpILaraH opTa KarJanjaapbiHa
TOYCJIAUIIIH 3€PTTCUTIH FHLIBIM.
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Myn bTH hakTo
P M@ bHbIX
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U3yuyenune

reHeTH YeCKMX
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HacnencrBeHH
bIX
3abo neBaHui

3agaum

reHeTuKu

lpenaTtanbHan
(nop ono Ban)
AN arHocTHKa

H3

Ananuz
pacnpo crpaHe
HHoctu H3 B
no Myn AUMAX W
I THUYE CKMX
rpynnax

M enu ko-
I eH eTHY ecKoe
KOHCYNbTHPO B
aHWe ceM el
DONnbHBLIX




TyKkbIM KyagaiuTbIH aypyJap -OyJI FeH/I1K HEMECE XPOMOCOMAJIbIK
MyTanusara oainanbeicTel aypynap. Agamaapaa 20 000-man 25000-Fa aeviH reH
Oap. I'eHeTHKAIBIK MyTalys O1p HEMEce OlIpHEIIE ITeHIEP ©3TePreH Ke3/1¢
nmarnaa oosanapl. Erep OyJ1 reHeTHKaJbIK ©3repic Oananapra oOepuice, oHaa Oyl
TYKBIM KyaJalThIH TEHETUKAIBIK aypy.




TyYKbIM KyaJIauTBIH aypyJiap

XPpOMOCOMIBIK

(XpomocomanapabiH KypbUIBIMbI MCH
CaHbBIHBIH ©3TepYy1)
AvypyJap:
v Cungpom Jlayna
v Cungpom Knaiindensrepa,
v' Cungpom llepmiesckoro — Tepuepa
U JIp.

CvHAPOM- TYKBIM KyaJIAUTHIH
aypyjiaapMeH O1pKarap
MYIILIEIEP/Il HEMECce MYIesep
KYHUECIH KaMTYy.

N\

Iennik

['engep KYpbUIBIMBIHBIH ©3T€PYl, HYKJICOTUATEPIIH OpHAIACy

MoHorenmi

(3aT aniMacy aypyJiapsbl)
bip renaeri MmyTtanus

AvpvJap:
v AIEOMHU3M
v’ DeHUIKETaHypUs

v’ TaJlakTO3eMHUS U T. 1.

PETTUIITIHIH OY3bLTYbI

\

IHoaurenai

bipHemie renaer: MmyTauus

Aypy.iap:

v Kanr nuaberi
v IIuzodpenns
v’ Tunepronus




TyKbIM KyalIaUTbIH aypyJIapAblH KIMHUKAIBIK
OCIITUJICP1HIH CPEKILICIIKTEPI:

» Tya O1TKeH cunathl. TyKbIMKyallaylIbUIBIK aypyJapablH 25% HopecTenepae,
70% - 3 xxacka naeiiH, 90% - myOepTaTThIK KE3€HHIH COHbIHAA OalKaIaibl.

» Co3bpUIMabl IPOTPEAUCHTTI.

» [11apTThl peTiHIE €M KOHOAM/IBI.
» KerTik akayJap.

» AypyObIH )KaHYSJIbIK CUMIATHL.

» KIIMHUKAJIBIK HOIAMOP(PHU3M.



XPOMOCOMAIJIBIK aypyJjap

XPpOMOCOMAJIBIK aypyJap - OyJ1 XpoMocoMaiap CaHbIHBIH
HEMeCE KYPBUIBIMBIHBIH ©3repyIHEH TYbIHIAUTBIH TYKbIM
KyalalTbIH aypyJiap (COMKECIHIIIEe TeHOMIBIK HEMECE
XPOMOCOMAJIBIK MyTaIusIap).

XpoMOCOMaJbIK aypyjiap aTa-aHAIAPbIHBIH O1PEY1HIH KbIHBIC
KacyllIaJIapblH/1a MYy TAIUSHBIH CAJIIapbIHAH Nai1a 0onaibl.
OnapabiH 3-5% -aaH Ken eMecl ypIlaKkTaH yprakkKa

oepuieal. XpoMoCOMaIbIK aybITKYJIap ©3ITHEH TYCIK KacaTyIbIH
mamMamMeH 50% -bIH xKOHE o711

TYybUIFaHJIAPIbIH 7% Kypaupbl.




JleHi cay anamaa reHoM 46 TYKbIM KyaJIalThIH aKIIApPaTThl KAMTUTBIH 46 XpOMOCOMaJaH
TYpa/pl: CHIPTKBI KOPIHICI, MYIIIENISP MCH JKYHEICP/IIH OpHATIACYbI, OPTraHU3MHIH
MYMKIHAIKTEp1. O1ap rOMOJIOTTHIK JKYNTap/a opHaiackaH. Erep O1p Hemece O1pHere Ky

anaKramaca, OH/Ia CaHIBIK MyTalusiIap raiaa oomnazel. KenrereH xarmannapaa
aHEYIJIOMIUSHBIH ce0e01 MEHO03IbIK KaTeJKTep 00k Tadbuiaabl. Karemikrep
* BIKTUMAJIAbIFbl dHACBIHBIH KACbIHA OallIaHBICTEI apTaabl. TpI/ICOMI/IH -

KAapHOTHUIITC KOCBIMIIIA

* XpOMOCOMAaHbIH I1araa 001ybl. HoTukeciHie AUILIONITHI )KUBIHTHIK IICH
TOMOJIOTUSITBIK

* YKVIITHIH aprIHa YILIHII KOCBIMIIIA XpOMOCOMa I1araa 001a/1bl, ajl T€HIIK
MaTepHaIl

* KaTeJiKTep Oomapl. Aranuig

JKacyma

(Y KX »x1 i) N € -

1 2 3 4 5 |

o

R XK KX KX 23 32 KA o

6 7 8 9 10 11 12 A
fa b 4A Xx KX x\x'a .

13 14 15 16 17 18 Kacyma
L 99 L I A A A A K 4 Cyperte 18 xpoMocoMa skyObIH/1a KAJIBIIThI

19 20 21 22 XY

JKaFaalaarbl CeKI1 XKy eMec, 3 XpoMocoMa



Trisomy 21- Trisomy 18-

Down Syndrome / Edwards Syndrome /

Trisomy 13- ~ Mosaic
~ tau Syndrome Trisomy 16

" / Stories

e

I Chromosome 22 Central



Typnepl
- AW

Tonbik HEMece OacTanKbl TPUCOMUSIIAP TYTAC
XPOMOCOMaHBI Kellliprex/ie maiiaa 0oiaibl.

[trinapa Tpucomusiapaa XpoMOCOMaHbIH TEK O1p O6JIriHIH KOCHIMIIIA

- KelipMeci 0ap. -

ExiHIITIK TpUCcOMHUsIIap XpOMOCOMaIap IblH KOMIIUIITIHAE SPTYPIIl KOJIIap eMec,
‘ KOCBhIMIIIa XpoMOcoMajia O1paei Kosgap OoaFaH Ke3/ie nainaa 0oiabl. L

‘ Y IIHIIIIK TPUCOMHUSIAP - OYJI KOChIMIIIA XpOMOcoMa 0acKa €Ki XpOMOCOMaHbIH KOoJAapbIHAH \




ToJBIK TpUCOMMUS

ToubIK TpuCOMMS - TPHCOMUSIHBIH, €H KO TapaliFaH Typl. bys meio3na
KaTe Mnaiga 00JFaH Ke3/1¢ OPbIH allajibl. 3apAan MICKKEeH OallaHbIH
ICHECIHIH OapJIbIK XKacyluajapbiHaa 47 xpoMocoMa 00JIabl.

< <
Sperm Cell
< @ ‘



[tmuaapa TpucomMus

[mmHapa TpucoMusnap ojjeKanaa a3 kezaecedl. IlmHapa TpUCOMHUS JIET€HIMI3, 3apjail
IIEKKEH aJiamjia 3apaan mekkeH xpomocoMmaHnbiH [IJIKOC-TiH ex1 kemipmeci 06ap. Keige
KIIITIpIM  KellpMe Oacka XpoMocomara OekiTuieal. bya amarHo3abl KUBIHAATYBI
MYMKIH.
[1mHapa KeIrpMe Ke3-KeJreH Y3bIHABIKTA 00Jybl MYMKIH, KIIIIKEHE OOJIIKTEH TOJIBIK
AEPIIIK XpOMOCOMara JICH1H. [1Hapa TpUCOMUSIHBIH KENO1p KaF1anaapbl TYKbIM
KyalalTbIH (haKTOpJIapAblH 9CepiHEH 00JIaIbI. N _

. ~ (]
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I Partial trisomy |
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meiosis [ division \meiosis Il division fertilization [mltotlc repllcatlon]




Mo3zannmsm

Mo3zauka MITOSIS npobiiemacsl 0oJiFaH Ke3j1€ nanaa 001ybl MyYMKIH. ¥ PBIKTaHFaH

’KYMBIPTKa HEMECE SMOPHOH 9p TYPJIl XPOMOCOMAJIAPMEH KEM1HT1 )KaCyIIaIap bl Kypa
OTBIPKIIL, O1pKenkl OemuOewl. lemek, 3apaan mekkeH oananbiH KEMBIP sxacymaceinaa

4’7 xpomocoMa 00s1aJibl, all 0acKa >kacyianapja TUITIK 46 xpoMocoma 00J1aabl.

Normal cells divide to produce normal cells
o<.<

Egg Cell \ .
‘ \ Tnsomy ceIIs divide to

produce cells with

Error in cell division "
trisomy

Cell dies



[Tariga 0oysl cebenTepl

Tpucomus 18 sxxone 13 oneTTe yphIKTaHy Ke31H 1€ naiaa
OOJIATBIH CTUXMSJIBIK TEHETUKAJIBIK My TallusIapaan
TybIHAAW/ 1bl. KenTereH xxarqaniiap aHaIblK MEMO03 KE31HIE
naiia OOFaH COMKECCI3NIKTIH HOTHKEC! OOJIBIINT TaObLIAIBI.
OHesIep OOreHE31 MEH EPKEK CIIEPMATOr€HE31HIH
apachIHJArbl €H alKbIH albIpMaIlbUIbIK - IPOQa3anbiH | \
KE3CHACPIHAEC OOLMTTEPIH Y3aK KbUIAAp TOKTAybl
KONTET€H KbUIAApAaH O1pHEIIE OHXKbUIIBIKTAPFa JICHIH.
EKI1HIIN 5KaFbIHAH, aTaJIbIK KBIHBIC KacylIajgapbl MEHO3/IbIH
OapuibIk I xone II carbutapsiHan Te3 erenl. Epkek neH aien
MEUO3bIHBIH TaFbl O1p MaHbI3/1bl AbIPMAIITBLIBIFbI
TOMOJIOTHSUIBIK XpOMOCOMAJIap apachIHAAFbI
]86KOM6PIH&HH)IHBIH KULIITIHE KATBICTBI: €PKEKTEPAC
apIIbIK JEPIIIK KYIT XPOMOCOMAIap KeM JereHe oip
KBOCCOBepMCH OaWIaHBICKAH, aJ1 aJaMHbBIH OOLIMTTECPIHIH
10% -maH acTaMbIHAA KE€3-KEJITE€H OKUFa KPOCCOBEPICI3 KEM

aerexje 01p BaneHTTI Oonaas! . PekoMOMHALUANIBIK
COTCI3JIIKTEP HEMECE NYPBIC EMEC KPOCCOBEPIIED
agaMJIapJibIH YIJIECIMCI3/IITIHE BIKIAJ €TETIHIT TYpalbl

KaKChI KY’KaTTaJIFaH.

—

o,

1)

nSS
[ % ]




YPpbIKTarbl aHOMAJINA BIKTUMAJIBIFbIH APTThIPATHIH
dbakTopiap:

* ’)Kac aHaHbIH kachl (18 Jkacka JIeHiH) )koHe 35-TEH acKaH;
* Y)KaKbIH TYbICTapPBIHBIH TY>KbIPBIM1AMAaChl;

* epJ1-3albINThUIAPBIH OIPIHAC HEMECE EKEYIHAL AE
TPaAHCIOKALUMSIHBIH 00JIybI (XPOMOCOMAILIK MVTAIIUS

BapHAHTTapbIHbBIH O1p1). @;‘R -
’Zﬁl nneL aba\*‘e%m\
e @@ G X
* ®dunagensduickas . kf ¥ (1L TV.ru 1 kuulnm
Xpomocoma 22 RO ‘,.=~. = @j"ﬂ'
ABL p yege fer ch:z-'er ye'g'en:r
-

Xpomocoma 9



CumnTomaapsil

JKaHa TybutFan 0ananap1arkl AayTOCOMBIK ayBITKYJ1ap KE31H/I€ KEJIECl CHIPTKMDI
Oeariiep

OaliKaTybl MyMH{ieH MaH/Ial. YixkeH KeH MYypbIH
Oz nogeniepeH XKypeKluie. Ko31ilH KilllKesItpi. TiJIiKTepi.
Tanaau :xoHe KOFAPFBI €PiH CAHBLIAYJIAPDI. Osrepriiiren
asiKTap.

MoiibIHAAFbI KOCBIMILIA OYKTEMeJIep. bac cyiieriHiH miniHi e3repTiyiai



CumnTomaapsil

JKBIHBICTBIK XpOMOCOMaNapAblH, TPUCOMMSICBIMEH OalKala ibl:

Aorapsbl ecy. ¥3apThlIFaH asiK- KimkeHnra
KOJIAap. HeMece KUCBIK caycakrapp Oananap Klinefelter k@amerimen
epeKueJTiKTepiH (CyT 0e31epiHiH JiMraieKk]) KopceTe/l. OHbIMEH

coiliey, aKbLJI-0M 1aMYybl, HECEN-’KbIHBIC ?KYHECiHIH "KYMbIChI O0y3bLJIFaH
AKypei.



Ke3necy kuiiri

Kazakcran Pecnyoaukace! [leHcaynbik caktay MUHUCTpIIr Forbes.kz-ke xabapaaapl: ajaplH ana
MaiMeTTep OoiibiHIIa, KazakcTanaa 3 xkbui imiage (2014-2016 xxk.) 14 xxacka aeriiari 100 mbig Oanara
JlayH CHHJIPOMBIMEH CHIPKATTaHYIIBUIBIKTBIH 6Cy1 0alikananasl 15%. Aypy kepcetkimii 2014 xbuisl 14
»kacka neriari 100 merg Oanara 11,3, 2015 xbuin! - 14 sxacka aeitinri 100 merg 6anara 11,1, 2016 XbLIbI -
14 xacka aeiinri 100 mbeix Oamara 13,05 kypanasl. XKanmne! anranaa, Kazakcranga 2017 KbUIFbI allIbIH-aJ1a
MosimeTTep OoiibiHIIa 0-1eH 18 skacka neiinri JlayH CMHHAPOMBI TUarHO3bIMEH TIPKEJITeH HayKacTap IbIH
canbl 3863 agaMmabl Kypaiapl, oHbIH 707-ciHe eMipiHae OipiHII peT JUarHo3 KOMbLUIFaH.

LN



1/6000 Tip1 TYBLTY KULIITIMEH
1 8- XxpoMocoMagarbl TPUCOMMSI
AHBIKTAJIAbI.

Oenaep MEH epliep/IiH
apakaTtbIHACHI 3: 1 Kypaubl




AJJIBIH ally MEH
TEKCEPLI

XOpHOH/IBI

Kykri olienepain CKpUHUHT
KYKTUTIKTIH ~ OIpiHIINI  TpUM €CTpPiHJE
XKy3ere aceipbiianbl. 271-xpoMocomana
TPUCOMUSTHBI aHBIKTAY yluni
YIBTPAIBIOBICTHIK H
TaralbIHJANAIbl, JIOpIrep CKaHepJey
aJIFalIKbl KE3CHIHJIE KelleCcl (PayIoniapra
Hazap ayaapysl MYMKIHH.KaFaJIbIK

TpancuepBukanbasl CVS operre sxykrimikTig 11-13
anTachl apajIbIFbIH/IA JKaThIP MOWHBI apPKBUIBI )KY3€Te
achIpbLJIAJIbI, OFaH JKyKa kareTep MHeHi canmac OypbiH
1IITIH aJABIHFBI KAOBIPFAChIHBIH aliMaFrbl JKEPriTIKTI
aHECTEe3UsIMEH JKaHChI3MaHAbIpbIIaabl. Ke3-kenrexn
Karaana, Kypall TYPaKThl YIbTPaablObICTHIK
HyCKayJbIKneH eHrizinesnl. Coman KeiliH gopirep
XOPHUOH/Ibl BUJIIAHBIH Y31H/IICIH aJIbIl TaCTal bl - OYII
KIHIIIIKE, caycakka ykcac quaresna. [InaneHTanbiy

KEHICTIKTIH VJIFAIObL, YPBIKTHIH

. ’KacyllajapblHa MOJI T€HETUKAIBIK aKmapar oap,
SHIMarMOJIIICPIHIH -~ apTTa Kanglm (opTa OJIap/Ibl Ty CHIPTKbI KYPBUIBIMBIH, XpPOMOCOMAJIAp
CCCLIICH 8-10%);MmypeIn CaHBIH KOHE OaJlaHbIH KbIHBICHIH aHBIKTayFa MYMKIH/IIK

CyHeriHig 00JMayHhl.

APHAJIFaH KaH aHAJIU3i



ILY PLANNING CENTER

TpaHcBarnHanbHasn
ouoncus BOPCHUH XOPUOHa

_ Darunk

Y3u

Marka

MNMnauenTa

RAB 2-5L/Obstetric ~ MI 1.2:
36436 GA=31w2d 16.7cm /40Hz  Tis 0.2 JESNP 0100612009 11:21




JlayH CHHAPOMBI

21 Tpucomus, €H JKaKChl 3€PTTEITECH XPOMOCOMAIBIK aypy.
ATa- aHaNapbIHBIH JKaChIHA OAMIaHBICTHI YaKbIT,
STHUKAJIBIK HEMECE reorpausiiblK albIpMallbUIbIK KOK.
JlayH cuH1poMBbl Oap OananapbiH TYY KULTITT aHACHIHBIH

’KacblHa, a3 JOpexkKe/Ie OKECIHIH KachblHa

Oananap/blH TYY BIKTUMAJIbIFbI aUTapJIbIKTAM
aptanpl. JlayH cuHIpOMBI Oap Yiaap MEH KbI3Aap IbIH
apakatbIHachl 1: 1 Kypaiiibl.

AHa ’kacbIHa KaTBICTBIFEI - 24 sxacka gewiH -1/1562,
30 sxacka meiin - 1/1000, 39 sxacka neiin - 1/214, xacer 45
—T€H XoFapbl — 1/19 apanbirbiHa.

JlayH cuHApOMBI Oap
OasanapIbIH KOFaphbl
Xuimiri (mmamamen 2%) >
epTe O0caHAThIH ‘
oifenaepae Gailkanabl
(18 >xacka netiin).

45 xacTarbl sUenaep
YII1H OVJI ITaMaMeEH
3% Kypaubl

' ‘3

JlayH cuHApOMBI , }} n ;} 4

KaHa TyFaH
HOpECTEJIEp apachlHIa
1: 700-1: 800 : 2y .
KYpanabl ¢ “ “ "!';, ,

J1e 15 18}

X4




JABAPAC CUHIPOMBI

18 TpUCOMUSAMEH TYBIJIFAaH HOPECTENEPIIH KOIILILIII
OMIp/IIH aJFaliKpl afiTaapbIHAH THIC OMIP CYPMEHII.
[IIaFpIH DalbI3bI O1PIHIII KbLIbI )KOHE OJaH KEHMIHT1
JKBUTJIAPbI aMaH KaJla ibl. bamansiy 18 Tprucomusira
Kajai ocep €TeTiH1 OajlaHbIH OapJIbIK JKacylllajdapblHAA
18 XpoMOCOMaHBIH YIII JaHAChl HEMECE OJ1apIbIH KEHO1p
JKacyaJlapbIHbIH 00JIybIHA OainaHbICThl. Keibip
Oaytanapia aypyzAbIH OIpHENIe epEKIIETIKTEP] OOIYEI
MYMKIH, aJI 0acka Oaianap/ia ke 00JIybl MyMKIH.
Tpucomust 18 yinaapra fa, KeI3gapra Ja dcep eTenl,
OIpaK KbI31ap/a Kul Ke3aeceal. AJaMHbIH KaJbIIThI
AaMybl YII1H O13/1H JIeHEeM13/1eT1 OaplIbIK JKacylianap/a

46 xpomocoMa (op aTa-aHaJlaH F€HETUKAJIBIK MaTepHal
anaThIH 23 KYIT) KaXKeT.

AKovinvicmap apaxamuacwt - E1:93.
Honynayusanvix orcuiniei - 1:7000.

occiput, or back part
of the skull, is

prominent

small

dysplastic, or
malformed ears

small jaw,
short neck

shield chest,
or short and
prominent
sternum;
and wide-

set nipples

clenched hands
with overiapping
fingers

flexed big toe;
prominent heels

oundation, all nghts reserved.
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MBICBIK AUKAHNDBI
(MOHOCOMMS 5p) CUHJAPOMBI

e 1963 x. cumarrajras.
* KiimHukaabIK Oejriiepi:

* )Kb1naran Kke3l€ AayChIHBIH MBICBHIK
IayChlHa yKcac OOJIYHI,
MHKpoILe(daans, aKbUl KEMICTIT1, O€T
MIIIHT alTOpI31, 1Kl MYIIEIEePIHIH
aHOMaJIMACHl ke3aecenl. Ore xui 10
YKaCKa JICHI1H IIETIHEH L.

* TyKkbIM KyaJjiay THIII: MOHOCOMMS S P

* lonyassuusaabIK sxkuijiri — 1 : 45 000



KJIAUH®EJBTEP
CUHIPOMBI
(47, XXY)

e 1942 x. cunarrasfraH.
* KiimHukaJjbIK 0eJrijiepi:

* boiabiH y3bIH OOJIyBI, JICHE OITIMI HO3IK,
UMIIOTCHLIUS  JKOHE  ypmakK  Oepyre
KaO11eTc13, cyT  Oe3lepiHiH  ICIHYI,
EPECEKTEpJIC  CEeMIPY JKOHE  1IIIMIIKKE
OeMIMIUIIK, a3 aKbLI KEMICTIT1 K€3ECE/Il.

* TykbiM Kyasnay tuni: XXY CUHIPOM

* HonyasiuusaabIK xkuiJairi — 1 : 1000




[IEPEIIEBCKUI-TEPHEP
(XO —-CUHJIPOM) CUHJIPOMBI

* KiimHukanasblk Oesriiepi:

* boiabiH KbICKA 00JIYBI, ICHE O1TIMI1
HO3IK, YpIIaK Oepyre KaolIeTcis,
MOMBIHAAPBIHIA KAHATTIPI131 Tepl
OCIHALIEP1 Oap, KO3/I1H KOPY KOHE
€CTy KaO1j1eT1 Halap, a3 aKkbul
KEMICTII'1 K€3/IeCE/I].

* TykbiM Kyasay tumi: X-
XPOMOCOMAChI OOMBIHIIIA
MOHOCOMUSI.

* HHonyaauMAJIbIK KUAIiri — 2 :
10000




I'eHaixk aypyJap

A) ayTocomjia JOMUHAHTTHI : OpaxUJaKTUINS - KbICKA CayCaKThUIBIK
MOJUAAKTUIIMS — aJIThl CayCaKThLIBIK
AXOHJIPOTLIA3UsI — EPreKEHITIK
CUJIAKTHIINS — CAyCaKTapbl O1PIKKEH

b) ayrocoMabpl peliecCUBTI:  albOMHU3M — IIUTMEHTCI3IIK
aNbKATOHYPHUSI - TOMOT€HTU3UH KbIIIKbLUIbI

KOIl
UJIMOTIaTUS — MUIIBIKTBIH ©3repyl
(DEHUJIKETOHYPHUS — AKbLJIbI KEM

C) XBIHBICIIEH TIPKECKEH PELIECCHUBTI: TEMOMUIINS — KaH YIIOIbIH TOMECH/ICY1
reMepasonaTus — TYHJI€ KOpMeEy
JTAJIbTOHU3M — TYCTI1 aXXbIpaTnay
PaXUT — KUTIKTEPI1H KMCAIObI
rajakTO3e€MUs — raJlaKTO3aHbl UTEPMEY



Tabauya 15

MoiekyisipHbIe (TeHHbIe) 001e3HM

DyHKIMUU
CrpykrypHas depMeHTaTMBHAA
T PYKIYP P
Hassanwne Kosutaren ['emorioOvH DeHnIa/IaHVHI -
Oenka JIpOKCMIIa3a, TUPO3N-
Has3a ¥ ap.

Hassanmue KosutareHossl ['emornobunomnatnmn | PepmenTonarmm
Oosie3HN (cuagpoM Map- | (TastacceMun U cep- | WIM SH3MMOIIATUN
(mpumepsl) | dpaHa, aXOHAPO- | MOBUIHO-KIIeTOYHas | (PeHWIKeTORYpus

TUTa3us u ap.) aHeMus) " ap.)
PesyspTaT Hapyienne Hapyienue HapyimeHnve peakimii
MyTallu CTPYKTYpBbL Oe/I- | CTPYKTypbl Oesika MeTabosIM3Ma

Ka KoJulareHa reMorIoomHa
Twrier Ha- AYTOCOMHO-7I0- | AyTOCOMHO-periec- | AyTOCOMHO-pelLec-
cJIermoBaHmMd | MMHAHTHBI AA, | CMBHBI aa CUBHBIN aa;
m reHoTuribl | Aa CLIeIUIeHHBIV C II0JIOM
OOITBHBIX A8, %Ay Seyd sop
MeTtopbl [To dpeHOTUIIIUECKMM ITPMI3HAKAM buoxmmimaeckne
IVarHocTviky | Mukpockornmyaeckme




MonuaakTnnusa — Cupaktunusa —
anTbicaycaKTbINbIK caycakTapAblH Oipiryi




AnNbOVHNU3M

[NanbTOHU3M

AnsbuHuam y venoeeka
(coTorpachum oTua, Matepu 1 4oNEpH C NONHBIM anbBUHNIMOM)

(no NesonTuH P., 1993)




3AT AIMACY BY3blJIBICTAPDI

/

AMMHOKbILWKbINAAPAbIH anAMacybl (anKanToHypuaA, anbbUHMU3M, rMnepBainHeMus,
rMCTUANHEMUA, TOMOLIMCTUHYPUA, TMNEPAUIUHEMUA, NENLUHO3, TUPO3UHO3, PEHUNKETOHYPUA,

UNCTaTUOHNHYPWUA, LNCTU HO3),'

KemipcynapapbiH, anmacybl (raiakto3emus, rMKoreHo3anap, Iaktat-aumaos, GpyKkrosara
TO3rici3);

NiunnaTtepaid anmacybl (AMnosanap) — nnasmanbik (TYKbIMKyanayLwwbIabIK,
rMNepaAnNUAEMUs, TMnepxosiecTepMHEMms,) KaHe KaeTkanblK (raHrnnosmnaosanap,
MYyKOAMNKA03anap, chMHrommenmHosanap, Lepebposnaosanap);

[

MypuHAaep MeH NTUpMMUANHAEPAiIH, anmacybl (nogarpa, /lewa — HanxaHa CUHAPOMbI,
OPOTOBANbIK aunaypua);

N



MAP®AH CMHAPOMDbI

® Agirar pet 1996 k. cunarranras.

o KiImHUKaIIBIK OCAruIepl: apaxHOJAKTHIINS,
OOMBI V3bIH, Kalmak Ta0aH,
OVJIIILIKCTTEPIHIH, TUIOILIA3HUACKH], KO3
IIapACHIHBIH, IILIFEIHKBI KEIIV1.

® Jlonekep ymamacel (MapdaH CHHIPOMBI,
2nepc—/1aHn0C CHHIPOMBI

® Tykeim Kyanay tumi: AJl

o [TonymsauusibIk xxuuiiri: 0,04 : 1000.



MYKOITOJUCAXAPHUIO3

* Mopkuo cuHapoMbI 1929 k. cunarrairaH.
* KiimHuKaJBIK OeJrijiepi:

* boiiabpIH KbICKa OOIYyBI, K€YJI€ KOHE OMBIPTKAJIap/IblH
nepopMalMsChl, T3¢ OybIHAAPBIHBIH, JAe(OpMaIUsICHI,
MOMHBI KbICKA, KapHBI YJIKEH. OIIM XYpEK aKaybIHaH
20 xacka nenid 00Jiaabl.

TykbiMm Kyasay Tami: AP

[TonmyaUsIbIK KU Oedrici3

B HOpMe KnaTea —

nmmmoma“mm“"u » y THEOZANNHOTIHESHB
CaCKOHTPONLHO
(MyROnONKCIXapHaL!) NoEpaxaaHNe (apMaHTa vt e

PeBeHOK ¢ MMC



IoaureHaik aypyJap

(OYpBIH-TYKBIM KyaJIauThIH OCHIMILIIT Oap aypyiap) TYKbIM KyaJlalThIH
(hakTOpaapra ga, KoO1IHECE Kopllarad opTa (pakTopJiapbiHa Ja OalJIaHBICTHI.
COHBIMEH KaTap, ojJap KOIITECT€H I'eHICPI1H 9CEPIMEH OalIaHbBICTHI,
COHJIBIKTaH OJ1ap/ibl Kol (DAaKTOPJIbI JCT TC aTaubl.

Kazipri yakpITTa aypyJiapblH OyJI TOOBI aJaMHBIH TYKbIM
KyaJIAWTBIH MAaTOJOTHUSICBIHBIH >KaJIIIbl CAHBIHBIH 92%
Kypanibl. JKackl WIFauFaH CallblH aypyJIapAbIH KU
apTanpl. bananaplk maKkTa HayKacTapAblH HaMbI3bl KEMIH/IEC
10 %, an xkaprrapga — 25-30% Kypanasl.



EpeKLwenikrepl

A JTaMHBIH, KbIHBICHI MEH >KaCbhIHA OAMJIAHBICTHI KOIT (JAKTOPJIBI aypPyJIapbIHBIH

KJIMHUKAJIBIK KOPIHICI MEH aybIPJBIFBI 9pTYpial. COHBIMEH KaTap, OJ1ap/IbliH
OapJbIK allyaH TYPJIUIIrIMEH KeJiecl JKalllbl epeKIIeNIKTep epeKIIeIICHE]:

» [ lonynanusaaarsl aypyJiapablH )Korapbl )KL, COHBIMEH, XaIbIKThIH
mamamMmeH 1% — bl mm3odpeHusimeH, 5% — bl KaHT auaderiMeH, 10% —
JIaH aCTaMbl AUIEPTUSIIBIK aypynapMeH, 30% - bl THIEPTOHUSIMEH aybIPABI.

» AypyabIH KIIMHUKAIBIK TOTUMOP(PU3MI 5KACBIPBIH CyOKIIMHUKAJIBIK
opManiapAaH alKbIH KOPIHICTEPre NCHIH 63Tepeil.

» AypynapabIH Myparepiik epekuenkrepl Menaens 3aniapblHa Conkec
KEJIMEH].

» AypyIbIH KOPIHY IOPEKEC] HAYKACTBIH KbIHBICHI MEH YKaChIHA, OHBIH
SHAOKPHUH/IIK KYWECIHIH KapKbIHABLIBIFbIHA, CBIPTKBI KOHE 11IK1 OpTaHbIH

KOJIAMCBI3 (PaKTOpJIapbIHa, MBICAJIBI, TYPHIC TAMAKTaHOAyFa KOHE T. O.
OaliJIaHBICTHI.



bakbli1ay cypakTrapbl:

MenuimHa eIk TEHETUKAHBIH HET13I'T MaKCcaThl KaHai?
TyKbIM KyallauThIH aypynapblH KaHaau TypJiepl 0ap?
[ eHeTHKaIBIK MapKepJIep HEH1 KepceTeal?

=~ » b=

JKeke reHOMIBIK MEAUIIMHAHBIH, APTHIKIILIIBIKTAPHI KaH 1ak?
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