OOMeH u 0aj1aHC YHEPIUHU B
OpraHu3Me M UX peryjsiiusi.



XapaKTePUCTHKA JHEPreTHYECKOI0
00OMeHa B OpraHusme.

- OOMEH PHEPruM — ATO UCHOJIb30BAHUE
XUMWYECKOU DHEPTUH TTUIIIH,
AKKYMYJIHUPOBAHHOMN B OPraHU3ME B
BUJIC MAKPOAPIOB U B BUJE I'PaJIMECHTA
MOHOB BOJIOpOAA.

* OOMEH PHEPrur TECHO CBSA3aH C
OOMEHOM BEIILIECTB.



| Ipu 3TOM CipaBeIMB 3aKOH
COXPAHEHUS U IIPEBPAILICHUS
SHEPIUMU.

e DHEPrus NUILECBBIX BEIICCTB
M3BJICKACTCS B IIPOILECCAX
OKHCJIUTEJIBLHOIO U
HEOKHCJIMTECIBHOIO
dochopuanpoBaHus.



Pacxon sHEprun B OpraHusme



Bcd sHeprud, moCcTyIarolIas ¢
nuiner, npuaumaetcs 3a 100%.

50-60%
HAa o0ecIIecUeHH e
KN3HEACATEJIbHOCTH

30-40% na
odecIIeueHHue
AKTHUBHOCTH



BuabI SHEPIreTUYECKOI'O
OajlaHCa



1. DHEPreTUYECKOE PABHOBECHUE
HaOnrogaercs y 310p0BOIro B3pOCIOr0 YEJIOBEKA.

Pesynprar:
HOCTOSIHHAAI
lloctynnenne __ Pacxon sHEPTUU  yacca
SHEPTUHU — SHEPruu Tejla U BbICOKAA

pabOTOCHOCOOHO

v oo
100% | 100%




2.11010KUTEIBHBIA YHEPIEeTUYCCKUN OalaHC

Pesynbrar:
M30bITOYHBIN
Iloctynnenue > Pacxon BEC
SHEPIUH SHEPIUH *

JIMIIHAA dJHEPrusa



- B HOpME Yy MY>XUHMH IOJKOXKHBIN
KUP

ecocraBiseT 14 — 18%, a y )KeHIIH
— 18 — 22%.

* [ Ipy mostoKuTEIILHOM
YHEPreTUUECKOM OaJlaHCE dTa

BEJIMUMHA Bo3pacTaet 10 S0% ot
MAacChI Tea.



| [pyuyrHBI TOJIOKUTEITLHOTO
YHEPreTUUECKOro Oananca

- 1) HacnencTBeHHOCTD (ITPOSIBIISIETCS B
IOBBIIICHHOM JINIIOTCHE3E,

* YCTOMYUBOCTH AJIUIIOIIUTOB K
NENCTBUIO JJUITOJINTUUYECKUX
(aKkTOpPOB);

 2) IloBeneHue B BuJE H30BLITOYHOIO
[MUTAHUA 1 HU3KOU JIBUTATEIILHOU
AKTUBHOCTHU;



3) 3aboJieBaHus oOMeHa

* MOryT OBITH CBSI3AHBI:

*a) C MOPAXKCHUEM THIIOTAJIAMHUYECKOTO
[ICHTPa PEryIsiiuy oOMeHa
(rMIOTaJIaMHUYECKOEC OKUPECHMUE).

* 0) C moBpeKACHUEM JIOOHBIX U
BHUCOYHEKIX JTIOJIEH.

* [ loIOXXHUTEIBHBIN Y HEPIETUYECCKUM
OaJlaHC SBJSICTCS (PAKTOPOM PHUCKA
310POBB. .



3.0TpunarenbHbIA SHEPTETUYCCKUU

OaJiaHC
Iloctynenue < Pacxona Pesyibrar:
SHEPTUU SHEPTUU MOXYIAHUE

\

v

Henocraroiasa
SHEPIrusl




[ IpyarHBI OTPHUIIATEIIHEHOTO
YHEPreTUYECCKOro OajiaHca.

* a) HEJOCTATOYHOCTh MUTAHUS;

* 0) CII€ACTBHUE CO3HATECIILHOTO
rOJIOJAHUS;

* B) 0O0OJIC3HU OOMEHa.



By sHEpreTudecKoro 0ajgaHca 1 Macca Tena

DHEPreTUIECCKOE
PABHOBECHE

\ﬂb

1 l0JI0)KUTENBHBIN
YHEPLETUYECKUN
Oasranc

‘bh

OTpuuarenbHbIN
YHEPLETUYECKUM
OanaHc

\jx




DaKTOPHI, ONpPeaeaAI0NIne
JHEPro3aTrparbl OPraHumMa.

1) IIOBEpXHOCTH TEJIa U MACCA.

* CyILIECTBYET «3aKOH
NOBEPXHOCTH». Uem OonbIiIe
IOBEPXHOCTh HA CIMHUILY MACCHI
T€J1a, TEM BBIIIE TEILUIOIIOTEPHU U
TE€M BBIIIEC YHEPTOTPATHL.



2) Bo3spacr.

*Y peOeHKka 0OMEH B 4 pasa
BBIIIIE, YEM Y B3POCIIOTO.

3) Ilox. VY keHIuH
YHEProoOMeH Ha 5% HUKE,
yeM y MyKuuH. VICKirroueHue
OCpPEMEHHOCTS.




. 4) I eHeTMUYeCKHE (DAKTOPHL.

Hp@I{GHHIOT NHTCHCHUBHOCTD
TCILIOOTAAYH U TCILIOIIPOAYKIIHUHA.

 5) Temneparypa Tena.

o YBenuueHue temneparypsl Ha 1°C
YCKOPSIET XUMHUYCCKHUE PCAKIINH,
MoBbIIIacT 0OMeH Ha 5%,

 [TosTOMY IpH 3a001€BAHUH PTOT
¢akTOop + OTCYTCTBUE almeTuTa +
BBICOKOE MOTOOTACIICHUE IIPUBOIAT K
OTEPE BeECa.



* 0) YCI0BUSA OKPYKAIOLIEH CPEBI.

* a) Kaumam. B Tpormkax HaOJIr01aeTCs
MaJias apTepuO-BEHO3HAas pa3HHUIIA 110
KHUCIIOPOLIY.

* Bricokas Temriieparypa Bo3jayxa 1
WHCOJISIUS HE TPEOYIOT OOIBIIOTO
TEINIO00pa30BaHMUSL.

B X0JI0MHOM KJIMMATeE MOBBIIIACTCA
TEIUIOIPOAYKIHSI, OOMEH YHCPTUHU MOKET
YBEIUYUTHCA B 5 — 7 pas.



7) BHOPHUTMBL.

*a) Cymounbvie.

* JlHEM 3HEProTpaThl BHIIIE, YEM
HOYBIO.

* 0) Ce3oHHubIC.
e JleToM MeHBbIIIE, YEM 3HUMOM.

* OTcroga pa3Hasi HOTpPEOHOCTD B
MUIIE.



e 8) IIcHMX0-9MOLMOHAJIbHASI
00CTAaHOBKA.

* HepBHOE HanpsKEHUE, SMOIIMU

*y JIIO/IeH Pa3ITUYHbIX THIIOB
BBICIIIEW HEPBHOM JEATEIIBHOCTHU

* BEI3BIBAKOT PAa3INYHEIC d(P(DEKTHI.

] lepBbIN BapHaHT:

* [ICUXO-DMOIIMOHAJIILHOE
HAOPSXKEHUE CONPOBOXKIACTCS
YBEJIUYECHUEM AMIICTUTA.



 JIlpyrou Bapuasr -
* CHU)KCHHE aIlleTUTA.

o [aKkue JIroau XyAeroT [pU
HEPBHBIX HAIrpy3Kax.



JHEProoOMeH B pa3JIHuYHbIX
YCJIOBHUAX KU3HEAEATEIbHOCTH



Buael oOMeHa PHEPruyd B OpraHu3Me

' N\

DHeproooMeH OOMeH pu
B [TOKOE e TeIbHOCTH
OcHOBHOM 0OMEH o
(00) OOmuii oOMeH
(06 O)

/ P;J‘IBHLIP'I 00 + CLAALL+ PII

Homxueii | CAALL- cieruduyecku-
TUHAMHWYECKOC JCUCTBUEC MUIIIY;

PII — pabo4as mpubOaBka




*DCHOBHOUL OOMEH -

* 3TO KOJIMYCCTBO PHEPIUHU,
HEO0OXOIUMOE I
NOJICp>KaHMS )KU3HU.

* Y MYXYHUH CPEIHETO POCTA,
MAacCChl, paBeH 0K0JI0 1600 KKa
B CYTKH, y »KeHIIUH Ha 10%
HUKE.



YC10BUA OIIPEACIICHUS OCHOBHOTIO
oOMeHa

*]) yTpom, HO HE CHaTh, T. K.

COH CHMIKAEeT PHEProoOMEH Ha
10%.

e2) HaTomak — (12 gacos nmocne
MOCJICIHErO MPUEMa ITUIIH );

*3)npu t° C komdpopTa;
*4) B OJIOKCHUM JIC)KA;

*S)rpu (pU3NYECKOM M
CUXUYECCKOM IOKOE;



J10J12KHBIM OCHOBHOM O0MEH

* [JoKka3bIBaeT BEIUYMHY HOPMAJIBbHOIO
YHEProoOMEHa Ha MOAICPKAHNEC
KU3HH.

e 3aBHCHUT OT POCTa, MaCChl, BO3pacra u
I1oJIa.

* OTKIIOHEHHE peanbHOro OO ot
noipxkHoro OO B HOpME Y Pa3HbIX
monen cocraBiisgeT £ 10% n
paccuuTheIiBaeTcs no gopmyne Puaa

(cM. IIpakTukym , ¢.68 -69).




¢OO0mIMIT OOMEH CKJIAIbIBACTCA
* |) 13 OCHOBHOIO OOMEHA;

*2) paboueul MpUOABKU —

Ba”%paTBI Ha BBIIIOJIHEHUE
paoortsl (PII);

*3) cneuu(pUUECKU —
JIMHAMUYECKOI'O JTECUCTBUS IMUILU

(CAALL).



*JTO 3aTparkl HA
[IepeBapUBaHUC U
BCACBIBAHUE IIPOYKTOB
rUApOJIM3a IMUIU (OCIKOB,
KMPOB U YIJIICBOJIOB).



Beauunna P11 3aBucuT oT Xapakrepa
NEATCIIBHOCTH.

e [Icuxmueckass akKTUBHOCTD
yBennuuBacT OO Ha 5% 3a cyer
IIOBBIIIICHUS TOHYCA MBIIIIILI.

* [ Ipy ncuxmyeCcKon aKTUBHOCTHU,
COIIPOBOXKIAEMOU JIBUTATEIILHOU
aKTUBHOCTHIO OO yBeIUYHUBACTCSA

Ha 30%.

e 3aTparhbl B CYTKH MOT'YT COCTABJISATH

2000 — 2300 kkan.



du3nueckKkass aKTUBHOCTD.

*Cunenue ysenuunsaeT OO Ha
2%,

e cTossHue Ha 20%,

exonr0a Ha 100%,

eyMmepeHHas padora Ha 300%,

*0er Ha 400%,

*TsiKeI1asa padora Ha 800%.



[ pynmbl (pU3UYECKOTO TPyAA IO
YHEProTparam



Bux Tpyna 1o tsKecTu

CyTOYHBIE YHEPTOTPATHI (KKaI)

My KUHHbI KeHImHbI
Jlerkun 2800 2500
YMEpPEHHOU 3300 3000
TSDKECTHU
Tsoxenbin 3800 3500
O4cHB 4800 }KGEL%HH
TSKEIIBIN HC

pacCYUTaH




N3yuyeHue 0OMeHA SHEePIrUM.

1) M0O:XHO TPOBOOUTH,
YUUTBIBAS MOCTYIIAOILY IO
SHEPTHUIO.

o JlJ1s1 3TOrO KanopuyeCKuu
KO(P(UIMEHT IMUTATCIILHOIO
BemiecTtBa (KKIIB) ymHoxkaercs
HAa CYTOYHOE MOCTYIUICHUE
3TOTO IMUTATCIBHOTO BEIIECCTRA.



eKKIIB — 310 KOIITMUECTBO
TEIlJIA,

OCBOOOXKJAIOILICECS ITPU
cropaHui 1 r. Oeka,
KWpa UJIM YIJIIE€BOJIOB.



2) Ha ocHOBe ydeTa pacxoja

SHEPTHUM.

* 31€Ch CYIIECTBYET JIBA METO1A: PACYCTHBIN
1 SKCIICPUMEHTAIbHBIM.

* PacyeTHBIM METOJIOM MOXKHO OUPEICINTh:

e 1)/lonstcHulit 0CHOBHOIL 00MEH
(ompeAesroT Mo TadMIaM u GopMyliaM
['appuca u benegukra).

e 2)Pacxoscoenue peanvno2o 0CHOBHOIO
O0OMEHAa M JIOJIKHOIO (OIpeAeIstOT IO

dbopmyie Puna).




3) Oouwuit oomen

* MOKHO PaCCUUTATh,

CJIQ’KUB BEJIMYUHELI OCHOBHOT'O
oOMeHa,

*3aTpaThl HA IIEPECBAPHUBAHUE MUIIH
(CAALL),
* 3aTpaThl HA BEIIIOJIHCHUE PAOOTHI.

o (DopMyJIBI IPEACTABICHEI B
IIPAKTHKYME 110 (PM3HOJIOTHH,
pasaen «(QOMEH BEIIECTB U
YHCPTUMN»).



DKCIIEPUMEHTAIBHBIN METO/
MCCIICAOBaHMS OOMEHA DHEPIUu



Kanmopumerpus

N

IIpsmas Hermpsmas

7

MeToa HOJIHOTO MeTon
ra3oBOI0 aHAIN3a  He[OTHOTO

I'a30BOI'O dHAJIN34




[ Ipsimas kamopumerpus

* Peructpupyercsa KOJIMYECTBO
TEIJIA, BBIACIIAEMOE
OpPraHu3MoOM 3a CYTKH.

e Tak Kak OoJibIlIag 4YacThb
SHCPTUU IIPEBPAIACTCS B
TEILIOBYIO, €€ KOJIMYECTBO
MOJKET CIIY>KUTh II0Ka3aTeaeM
OOMEHA DHEPIUH.



o JI1s1 5TOrO TpEOYETCS
CIICLIMaJIbHas
TEIJIOU30JIMPOBAHHAS
KaMepa, B KOTOPYIO
[TOMEIIAIOT YEJIOBEKa UIIH
>KHBOTHOC.

 JlaT4YuKu pErUCTPUPYIOT
BCE€ BBIJICIIAIOIICECS TEILIO.



* MOKHO OIIpEeACINUTh OO
MJIM OCHOBHOM OOMEH DHEPTHH.

MeTo/1 CJIOKHBIN B

TEXHUYECCKOM OTHOIICHUMH,

*T. K. TPEOYET cCOelHaIbHBIX

*I'POMO3JIKUX U
NOPOTOCTOAIIMX KaMeED.



HenpsimMass kajiopuMeTpus

 OCHOBaHAa HA HUCCJIEIOBAHUU
razoo0OMeHa,

* T. K. KOJJMUECTBO OIIOIIEHHOTO
()2 1 BBIJICJICHHOTO C()2

* 3aBUCHUT OT UHTCHCUBHOCTH
oOMEHAa

*}J1 BUJ1A IIUTATCIIbHBIX BEIIIECTB,
MOCTYIIAKIIUX C IUIIEHU.



I1o1HBIN ra30BbIN AHAJIN3

* OCHOBAH Ha ONPEACICHUN
[MOIJIOIICHUS O 1 BBIJICJICHUS

CO.,.

-HpOBez[eHHe OIPEACIICHUS.

1) Onpenensator CyTOYHOE
norpediienue O, (Harmpumep, Ha
CHHpOMeTa6onorpacpe)



2) OnpenaeisitoT CyTOYHOE
BBIJICJICHUE COz.



* 3) HaxomsT apIxareiibHbIN

kod(ppunueHT (K):

o IK = COZ/ O2

* 3TO OTHOIIIEHHUE BhIIeIeHHOoTro CO
K IIOIJIOIICHHOMY KHCJIOPOLY.

* 3aBUCHUT OT OKHCIISIEMOTIO
[IUTATEJILHOIO BEIIECTRA.

 JIK mpu OKMCIEHUH yIIIEBOAOB = |
. KUpoB = 0,7
° 0enkoB = 0,8
 [Ipu cmemannoun nuie K = 0,85.

2



*4) 1o cienmaabHBIM TaOIUIIAM
HAXOIAT KaJIOPUYECKUH
KBUBAJICHT KUCJIOPOA,

« KOK — 3T0 KOJIIMYECTBO TEILIA,
BBIJICIIIEMOTO IPU CTOPAHUH
Beniecrnsa B 11. 02

e BeanuuHa ero 3aBUCHUT OT
CrOparOIIMX MPOAYKTOB,
ciieqoBaresibHO U oT JIK.

* Kaxxnomy /IK cOOTBETCTBYET CBOM
K9K.



*5) CYyTOYHOE KOJIMYECTBO
NOTPEOJICHHOIO
KMCJI0POJIa YMHOXKACTCS
Ha KOK, maxonsar
CYTOYHBIM SHEPrOOOMEH.



HenoJgHbIM 1ra30BbIA AaHAJIN3

*OOMEH PHEPIrUM ONPEACISIOT
TOJBKO Ha OCHOBAHHUU
MCCJIEJOBaHUS KOJIMYECTBA
moTpedsieHHOT0 3a cyTKU O,

*(MOXXHO OIIPECICIIUTS 3a
OTPAHUYCHHOEC BpeMs (5 MUHYT)
M TEPECUMTATh 34 CYTKH).



| [pyHMMAarOT yCII0BUSA, UTO
YEJIOBEK ITUTAJICA
CMCIIAHHOU ITUIICH,



JIK mpu 3TOoM paseH 0,85;
a KOK —4.86.

‘HOTp66JI€HHBII/I 3a CYTKH
O, - 4,86 = CyTOUHOC
HOTpe6neHHe YHEPrUun



