OOMeH BellIecTB M YHEPIruu B 2

RJICTKEC.

Kierka — cTrpykrypHas u
(PYHKIMOHAJBbHAS ¢IMHULA
FKU3HU.

ABtop: yuutens onogoruu MOBY COIII JIT'O
c. [lanrenermonoBka [.11. fuenko
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OOMeH BelecTB M YJHEPTUU — OCHOBA

AKN3HCACHATCJIBHOCTHU KIVICTKU.

O OOMeH BelIeCTB U SHEPruM ( MeTado0JIm3M) -
COBOKYIHOCTh PE€aKIMi CUHTE3a U paciiaga, IpOTEeKaOII1UX
B OpPraHM3ME , CBSI3aHHBIX C BBIACICHUEM U MOIJIOIICHUEM
DHEPIHUH.

MnacTuyecknu oomeH 3HepreTnyeckun oomMmeH




OOMeH BelecTB M YHEPIuM.

JHepreTuYeCKu 00MeH IlnacTuyeckuii 00OMeH.
(Karabomu3m. JIuccuMuiisiims) (AHaOOIHU3M. ACCUMMIIAIIHS.)
/l{€aKLII/II/I pacrajza u COBOKYITHOCTh PEAKIIAU %
OKHCJIEHUS] OPTAHUYECKUX CHHTE3a OPTaHUYECKUX
BEIIIECTB, CBA3AHHbIE C BEIIECTB, COMPOBOXIAIOIIUXCS
BBIJICJICHUEM SHEPTUU U MTOTJIOIIEHUEM DHEPTUH 32 CUET
CUHTE30M MOJIEKYTT ATD. pacriaza moJiekyin AT®D.




OOMeH BelecTB M YHEPIuM.

BBICOKOMOJIEKYJISIPHBIE
OPraHUYECKUE BEIIECTBA

ATOD

HuzkoMoliekyisipHbie

O2, H20,

OPTraHUYECKHUE U
NH3

HCOPIraHNMYCCKHUC BCIICCTBA

KOHEUHBbIE TTPOTYKTHI

E — o01as sHeprus, BolacasIeMas pacrana:
B IIPOLIECCE DHEPreTUUYCCKOI0 OOMEHA; BOJa, TMOKCH/I YIJIEPO/a,
8— TCIIJIOBAaA SHCPI'HA. COCIMHEHUA aMMHaKa )




& N
JHepreTu4ecKum 00OMeH.

® I. Dran nmoaroroBuTebHbIN. OCYIIECTBISIECTCS B LIMTOIIA3ME O/
nerictBueM (pepMmeHToB. CyITHOCTH IIpoliecca:;

(bepMEHTHI
CJIO)KH&(IG BEII[CCTBA ) [ |D O CTHIC BEILIECTBA + (Q (TEILIOBAS)
OeJIKu FJIGBOI[BI —> KHPbI
AMUHOKHWCIIOTHI JIFOKO3a IJIAIEPUH + KUPHBIC
KHUCJIOTEI

JHepreTuYecKasi HEHHOCTD:

Hebompmoe KomnuecTBO OHCPI'H paCCCUBACTCA B BHJIC TCILJIA.
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JHEepreTuYeCKuu 00OMeH.

® II. Dran OeckucaopoaHbINA (aHAYPOOHBIM, TTIMKOIU3).
OcylecTBasieTcs B IUTOIIa3Me IPU y4acTUU (PEPMEHTOB.

CyIIIHOCTH Ipolecca:
TJIFOKO3a == 2 THPOBHUHOIPAIHAS KUCJIOTA:

® CoH1206+2H3PO4 + 2A/1P w2 C3H4O3+2H20+ 2ATO

I[1BK
teriora 60%

cuaTes3 2 ATO 40%

JHepreTuYecKasi HEHHOCTh:
60% - pgaeT TeIo;
40% - wmmer Ha cuHTE3 2 MOJIEKYJI AT®D, 3Ta 4acTh S3HEPTUH
3aI1acaeTCsl.
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JHEpPreTuYeCKuu 00OMeEH.

® IlI. Kuciopoanbii 3Tan (a3poOHbI, IbIXaHUE).
CymHOCTh mpornecca:

Oxkucnenne [IBK 10 KOHEUYHBIX MPOAYKTOB, OCYIIECTBIISIETCS HA
BHYTPEHHHUX MEMOpaHaX MUTOXOHJIPHIA.

YpaBHEHHE KUCIOPOAHOIO IIpoiecca:
2C3H403 + 602 + 36 AJI® + 36 H3PO4 >
36 AT® + 6CO:2 + 38H:20

Mousiekysnbl AT® BBIXOZAT 3a MPEIEabl MUTOXOHIPUN U YUYACTBYIOT
BO BCEX IPOIIECCAX KUHEACATEIILHOCTH.

JHepreTuvYecKas HEHHOCTh:

2 monekyabl I1IBK okucassce o0pasyet 36 monekyin ATO.




PacmiernieHue yriieBoaoB.

YriieBoabl NUIINA
(kpaxmaun)

I'moxo3a IIMKOreH




AMMMHAK

Pacmemienue 0eJIKOB.

beaxu nuimm

AMHMHOKHUCJIOTHI

MoueBHuHA




PaciuemyieHue ;Kupos.

Iimuepun AKMpHbIEe KUCJIOTHI




JHepreTuYecKuil 00MeH.
Uror.

beaxkn
Cio0XXHBIC

XUMHUYECKUe }I(I/Ipl)l
BeIlI€eCTBA

(mua) YrieBoabl

AMpHbIEe KUCJIOTHI

Boiienenue Ilpocrbie I'10K032

JHCPIrumn XUMHYECKHEe
BelleCTBA AMUHOKUCJIOTHI

A30THCTBIE COCAMHECHUS
IIpoaykThl pacnaja

¢ CO2; H:20




ACCUMUJIAIINA.

® Dopmbl ACCUMUWIIALINMI, UIN COCOOBI TUTAHUS KIIETOK:

Ty

ABTOTPOdHI

doToTpodnI XeM0aBTOTPOdbI

OHeprus Hcnonb3yemas DHEPrusi OKUCICHUS
COJIHCTHOI'O SHEPI U HEOPTaHUYECKUX
CBETa COE€INHEHNN.

3€JICHBIC PACTECHUS,
yPOypPHBIE U 3€JICHBIC
OaKkTepuUu

oI (G NN eg HuTprudunupyrommue ,
Cepo-, KeJIe300aKTepun
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I'ereporpodnl.

® MHoroo0pa3Hbi€ rerepoTpodHbIe OPraHU3Mbl CHOCOOHHI B
COBOKYIHOCTH pasjiararb BCE BEIIECTBA, KOTOPbIE CUHTE3UPYIOTCS
aBTOTpO(haMH, a TAK)KE MUHEPAJbHBIC BEIIECTBA, CO3/IaHHBIC B
pe3ynbTare MPOU3BOJICTBCHHOM JICATEIILHOCTH JIIOJECH;

® COBMECTHO C aBTOTpO(aMu COCTABIISIIOT HA 3EMJIE €IMHYIO
OMOJIOTMYECKYI0 CUCTEMY, O0BEIMHEHHYIO TPO(DUYECCKUMU

OTHOIIICHUSIMH.
® 10,1030(00bI Canpodo0b1 IHapa3uThl
MOEJA0T 1IEJIbIe [OTJIOIIAOT MIUTAIOTCS 32 CUCT
OpraHU3MBbI HEOpPraHUYE€CKHE BEIIECTBA X0351€B
gepe3 KIETOYHBIC CTCHKHU
’KUBOTHBIEC OOJIBIITUHCTBO BUPYCHI, (haru, OaKTepuu,

OakTepuil apa3suTUYCCKHUE KUBOTHEIE,

5 IrpUObI 2




Muxkcorpodsi.

® Mukcorpodnbl 001a7at0T CMEIICHHBIM TUIIOM MUTAHUSI,
HCIIOJIb3YSI SHEPTUIO COITHEYHOTO CBETA U TOTOBBIE
OpPraHUYECKUE BENIECTBA.

OBIJICHA 3€JICHas, POCSHKA, OMeJIa H JIp.




IMaacTnyeckuy oOMeH.

OMOCHHTE3 CHHTE3

(porocunTe3 0eJIkoB HYKJICHHOBBIX
KHCJIOT

CUHTE3 KHPOB CHHTE3 YIJIEBOIOB




IHaacTnyeckuy oOMeH.

Kiaerka + »JHeprus

Ii1roxo03a AMMHOKHCJIOTHI IinuepuH u
KUPHbIE KHUCJIOThI

YrieBoabl beaku opranuzma AKupbl opranuzma
OpPraHusMa

I 1uxoren
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dorocuHTe3. Kparkas cxema.

® OOuiee ypaBHeHHE CXeMBbl:

6CO: + 6H.0 ———————eeeeP>- C s H1206 + 602

[Iporiecc xapakTepeH 11 PACTEHUMN, IIPOTEKAET B XJIOPOILIACTAX.

COJIHEYHBIN CBET H20 CO2

CgreroBas ¢a3za:

(¢oroau3 Boabl; cuHTE3 AT® Ha
rpaHax XJIOpoIUIacToB.

H ATOD
TemHuoBas ¢a3sa: £
dukcanus yriepoaa. CHHTE3 LIIOKO3bI B CTPOMe s
CsH 1206

XJIOPOILJIACTOB. =7




" BuocHHTe3 0eJIKa — peaKnus MATPHYHOIO
CHHTE34.

® IInan nocTpoenus o0enka 3akoaupoBaH B JIHK, koropas
HEMOCPEICTBEHHOIO Y4acTHsl B CUHTE3€ OeiKa HE MPUHUMAET.

® Dopmyna ouocunmesa oOenka:
® /[HK > PHK > 0€/10K

(mpanckpunuus) (mpancnauus)

MPAHCKPURUUA 8 A0De

® IlI. J1HK cunrte3 u-PHK
e III. n-PHK(—‘
MPAHCAAUUA
+ pruOOCOMBI > CUHTE3
6 UuMonJiasme Ha DeJika
epanynapuou IIC

T-PHK + amuHOKHCIIOTA
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CxeMa cuHTe3a 0OeJIKa.

LinTonnaszmMa

@ TPHK

~~\( )| Pn6ocoma

T uPHK y ( \\/

TpaHcKkpunuusa

| Tpancnauus

benok

/




I eHeTHYEeCKUH KOI.

1961 — 1966 rr ObLTa IpOBEZIEHA pacIIu(pPOBKA BCEX
TPUILIETOB (KOOJOHOB) FT€HETUYECKOr0O KOJIa.
N3 64: 61 — cMBICTIOBOM M 3 — O€CCMBICIIEHHBIX (HOHCEHC)
KOJOHA.
beccMBICTIEHHBIE KOJIOHBI SBISIOTCS TEPMUHATOPAMU CUHTE3a
Oenka.
YAA — oxpa,
YAI' — am0ep,
YT'A — omain.




I eHeTHYEeCKUH KOI.

® [I'en — yuactok moJekyisl JIHK, onpenensrommi mopsaok
AMMHOKMCJIOT B MOJICKYJIC OeJIKa.

® leHeTnyecKum KoI — DTO CUCTEMA 3aIIMCU T€HETUUYECKOM
nHpopmanuu B JIHK(u-PHK) B Busie onpenencHHomn
IO CJIEIOBATEIbHOCTH HYKJI€OTHUIOB.

Koa TpunuiereH (Kaxxaou aMUHOKUCIIOTE COOTBETCTBYET
COYETaHUE U3 3 HYKIICOTUJIOB).
Koja oqHo3HaYeH (KaXIbI TPUILIET COOTBETCTBYET TOJIBKO

OQHOM aMHUHOKHCJIIOTE)




CBoMCTBA Tr€eHETHYECKOI0 Ko/A:

® Koja TpuruiereH (KaXka0i aMHHOKHCIOTE COOTBETCTBYET
COYECTAHUE U3 3 HYKJICOTHIOB).
® Ko ogHo3Ha4YeH (KaXKabIld TPUILIET COOTBETCTBYET TOJIBKO

OJJHOU aMI/IHOKI/ICJIOTe).

® Kox ynuBepcaJjieH (BCE€ )KUBbIC OPraHU3Mbl HMECIOT
OJIMHAKOBBIN KOJI aMUHOKHCJIOT).

® Kox HenpepbiBeH (MEX1y KOJJaMHU HET TPOMEKYTKOB).

® Koa BeIpoxaen ( Kaxaas aMMHOKHCIOTa UMEET 00JIee YeM

OJIMH KOJ (B OCHOBHOM 2 — 3 KOJZ1a)).




Tpanckpunuus.

buocunres Bcex BunoB PHK na
marpuiie JIHK.

IIporecc nporekaer B spe.

CI/IHTCB NICT TOJIBKO HaA O,HHOfI IHCIIN
JTHK.

Oo6cnyxuBaet npouecc PHK —
noJIMMepa3sa.
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Tpancasuus.

CuHTE3 MOJMIICIITUIHBIX HEIeH OenKa OCYIIECTBISETCS Ha
pubocomax. u -PHK sBisieTcs mocpesHuKkoM B nepeaade HHOOpMaIUU O
CTPYKType O€JKa.

CunHTe3 TpeOyeT OUYECHb SR

0O0JIBIIIOr0 KOJIMUECTBA u[;JLLLJ[;1w'|,.JUwMf.‘ﬂhj.;L‘JU;,U'unj._.u;_lu\)(j_ul_ilu,n MPHK
(epMEHTOB U APYTUX =

CIIeIU(PUUECCKUX

MaKpOMOJIEKYJI, O0IIIee

KOJIMYECTBO KOTOPBIX

JIOXOJIUT JIO0 TPEXCOT.

CUHTE3 IPOTEKAET C

YPE3BBIYANHO BBICOKOU Egﬁgqﬂkeam@aﬂ
CKOPOCTBIO (JIECITKU
AMUHOKHCIIOTHBIX
OCTaTKOB B CEKYHJY).

\

PubBocoma

AHTHEOAOH
()

TPHK

H2N AMWHOKMCNOTI




PoGept Xomnu
(1922-1993)

Xapa ['oounga Xopanu

(1922 -2010)
Yuenble pacuindpoBaiv T€HETUYUECKUM

KOJI MU YCTAHOBUJIU €T0 POJIb B CHHTE3E
oenka. X. I. Xopanu B 1969 rogy nepBbim
\_CHHTE3MPOBaJ I'CH.

Mapmanin Hupenoepr
(1927-2010)




CeBepo Ogao
(1905 — 1993)

YueHnble MUKPOOHOJIOTH,
3aHUMAaIOIIHECS
T'CHETUYECKOU
WHKCHEPUH,
OMOTEXHOJIOTHEN.
YcTaHOBUIN MEXaHNU3M

ounocunte3a PHK u /IHK.

Aptyp Kopubepr
(1918 —2001)
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Odopmiienne padoThl.
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Nudopmanus njasa nmegarora.

Marepuan npeaHa3HavYeH 1 U3YUYEHUS Ha ypOKax OOIIei
ouonoruu B 10 k1acce o01meo0pa3oBaTeIbHON IIKOJBI.

Hcnonb3yeTcs Ajs npe3eHTauu TeMbl « OOMEH BEIeCTB U
SHEPTUN.

CoaepKUT KpaTKOe OIMMMCAHUE OCHOBHBIX IIPOIECCOB
MeTa00In3Ma KJIETKH.

MokeT ObITh UCITOJB30BaH I MOATOTOBKU K EI'D 1o
npeaMeTy OMOJIOTHS.

Paccuntan Ha ucnonb3oBanue Y MK B.b. 3axapona, C.I.
MamontoBa , H.11. Conunna.




