06Iafal0T pasMnYHLIME (PYHKIUAMHE — CPEJIH HAX WMEIOTCH aHAlb-
TeTHKH, CTUMYJIATOPHI DaMATH U CHA.

K semecrsaM noamnenTuJHOH DPHUPOAEI OTHOCHUTCA pAX He#po-
TOKCHHOB, COJep:KaminxcA B fAaX 3Mell, CKOPOMOHOB M T. [. ITH
BemecTsa GJIOKMPYIOT CHHANTHYECKYIO Iepefady HEepPBHOTO HMIYIbca
{em. § 11.5).

Tabm. 2.3 xapaxrtepmayer pasnoo0pasme BemecTs, (PYHKOHOHHA-
pyiomux p OGaxrtepmansHoil uuerke Escherichiea coli (wxmmeunoit
Iajxouxe).

§ 2.10. OcuosHble GmoxuMHATECKAe UpPOHECCH

Bece xpaTko oxapakTepH3oBaHHbIe BEHIMIe BeECTBA YYaCTBYIOT B
1Iponeccax KM3HENESATENHHOCTH DPasiM4HBIX OPranmM3MoB, BuipaGoraH-
HHX B Xoje Oumonormuecxodl ssomionuu. Bombmime m maubie Omomorm-
yvecKne MOIEKYIB ofecnedmBaioT OmocuHTes, MeTafoamsM m Omo-
9HEPTeTHKY.

Hak ye crasano, HYKJIeMHOBEIe KHCIOTH OTBETCTBEHHH! 3a Omo-
cunTe3 GenxoB. B aToM m cocTOMT MX efMHCTBEHHAS (33KOHOGATENH-
Hag» $ysxnmna. B cBow ogepens «mcmonHuTENM» — GETKM — ABIAIOT-
¢ HeoOXOAMMBIMH YYaCTHAKAMH BCeX OHOXMMMYECKHX IIPONECCOB B
KavecTBe KaTalmaaropoB — ()epMeRTOB.

Jusa peanmsanum OmocuHTesa w MeralonmsMa HeolfXomHMa SHeEp-
THA, 3amacaeMasa B KIETKaX B XMMHUIeCKoil opme, NIaBHBEIM 00pasoMm
B 5K3epronmueckmx rperveii m Bropoit gocdatroit ceasm ATD. Co-
OTBeTCTBeHHO MeTalonmueckne OmOSHEPreTMHECKMe HPONECCH HMEIOT
CBOMM pE3YIBTAaTOM «3apAAKY arKymyuasaropa» — cuates3 AT® a3
Al® m neoprammyeckoro gocdara. ITo IPOMCXOHT B Hpomeccax
aeixapna #m Qorocunresa. CoBpeMeHHBIe OPraHM3MBI HECYT HaMATH
o6 spomommu, RazaBmelica oxono 3,9 -10° mer maszaxg. Wmerorca
BeCKWe OCHOBAHMA CHYUTATh, 9TO KM3HD Ha JeMile BO3HHMKIA B OT-
cyrcreme cpoGopHoro xmenopoma (em. § 17.2). Merabonmueckne
Opoineccs, TpoTeKalomime OPHM YYacTWm KHCIOpoia (Upemkjie Bcero
orucanTenbHOe ($HOCHOPMIMPOBAHNE NPH [ABIXaHWM), OTHOCHUTEILHO
HEMHOTOYNCIECHHBL ¥ OBOAONHMOHHO ABIAIOTCA 0ollee MO3XHUMM, deM
ana3poGHBe mpomeccsl. B oTcyTcTBME KHMCIOPOAA HEBO3MOMKHO IIOJ-
HOoe cropamme (OKHCIEHME) OPraHMYeCKMX MONEKYHX NWIIeBHX Be-
mecTs. Tem He MeHee, KaK 3TO HOKA3BIBAIOT CBOMCTBA HBEIHE Cymie-
CTBYIOMUX aHAOpOGHBIX KIHETOX, M B HAX HEODXOAVMAasA AIA ;KU3HN
9HeprHuA IONYYAETCA B XOJe OKWCIMTeNbHO-BOCCTAHOBUTENBHBLIX PO~
neccon. B aspo0HbIX cMCTeMax KOHEYHBIM aKIeNTopoM (T. e. oKuCIH-
Tenem) Bomopoxa ciayskur O,, B aBadpOOHLIX — APYLHMe BeulecTBa.
Oxmucnenme Ges O, peaxmsyercs B ABYX DYTAX OpoeHHs — B DNIH-
KOAW3e W B CHUPTOBOM OposkeHmm. IAuK04AU3 COCTOMT B MHOTLOCTa-
AWAHOM pacieleHNy TeKCO3 (HampmMep, MIIOK03L ) BIJIOTH N0 ABYX
MOMeKYl NHpyBaTa (IWpPOBUMHOTPAAHON KHUCIOTHI), COAEDPHAITNX IO
Tpn atoma yriepona. Ha srom nytu gse monexynst HAJl Boccramas-
mmsaorea g0 HAX.H n gse momexyant AP docdopuaapyrorea —
ponyzawrea mBe Modexyiust AT®. Beuaencrue obparroil peaknum
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- HAD.H—~>HAL+H wu3 oupysara nomyuaerca NaxKrar (MOXOYHAS
xucnora). Ilpa couprosom OpOMeHwu W3 mUApyBATA MONYYAETCH ITH-
sosptil- copr. Ilonytro soiensierca CO,. Cymmapabie peaxnuu:

CH ,0, + 4HAT 4 2AJ® 20— 2H,C-CO-COOH -+

nonpyear

4 4HAJLH 4 2AT®.
2H,C-CO-COOH + 4HAJI. H—2H,C-CH (OH)-COOH -+ 4HAT,

JIAKTAT

2H,C-CO-COOH 4 4HAZL.H — 2C,H,OH +- 2CO, 4- 4HAZL. .

IloGounoii cTagueil rIAKONATATECKOrO W COAPTOBOr0 OpOKEHAR AB-
JIAETCA TAK HasbiBaeMBIH mentozodocdarTHbii HyTh, HA KOTOPOM HpO-
HCXOJUT paciiemlienne BOgLl M Taxke Bhiieaerue CO.

Baarogapa mpmcyrcrsuio Bo paewmeii cpese CO, oxasaxca Bo3-
MORHEIM Porocunres. Daxrepmanbuerii Qorocuures, a sarem u goro-
CHHTe3 3eJeHbIX PAaCTeHHH pasBuHBajxuch npmMepro 3—2 - 10° xer ma-
san. Dorocuures coCTOUT B HOMNIOWEHHN csBeTra W Npeolpa3osaHuMd
€ro 9HepraM B XUMHYECKYI0 3Heprumi Omomormuyeckmx monexys. [las
9TOro MoTpetoBaNNCh MOrNOMANINE CBET COeNAHEHUS, B YACTHOCTH,
conep;Ramue HOPPHUPUHOBEIE IMKILI — XJOPOPMIX ¥ DUTOXPOMEL
B pesyabrate normomieHdA KBAaHTOB CBETA B XIAOPOQUILIE 3IXEKTPOHBI
cuCTeMbl MepexolAT Ha Goxee BhICOKHMe YpOBHU sHeprum. Jlayee pa-
Gortaer mens HEPEHOCA dXeKTPOHOB, FHABHBIMA YIaCTHHKAMEA KOTOPOHR
ABNAKTCA OKACINTENHHO-BOCCTAHOBATENbHEIE (ePMEHTH — HTOXPO-
MBI, 3anaceHHAsA MEPBOHAYANBHO B XJIOPOPUILe dHEPrus BEAENAETCH
B Omonoraweckn nonesHoil dopme — B AT® m HAJD. poucxognr
$orodocdopuirnposaunne.

[Ho-smgnmoMy, Ha Gomee Ho37Hedi CTagMA DSBONIONEYM BO3HMKIO
¢orocunrernueckoe Boccranosiennme CO, no yrxesomos. lIpa srom
ucrouankom H y mpoxapmor (GaKTepnanLHHu JoToCHHTe3) CiryMmKaT
pasHble MOJNeKyXHl, a y sexemmx pacremmit H,0. B oxpymawoniyno
cpeny sbifenserca xucnopog. Ero makomnenme B armocdepe asiuA-
erca pesynbraroM gorocnaresa. CymMmapHaa peaxunms:

6CO, + 12H,0 — C:H,,0; + 6H,0 + 60..

ITpumepro 1,5—2-10° ner masan mapomanseoe xasienme O, B
armocdiepe mocrmrio 0,02—0,20% cospemernnoro yposusa, Ilpm srom
HauyaJl BO3HMKATH aapobubiii meraGonmam, asixanme. llpm xuaerounom
JABIXaHMM OPOMCXOJUT PAJ B3AMMOCBA3AHHEIX NPONECCOB CuHTe3a 6Gmo-
JIOPMIECKUX MOJEKyJN, HeoOXONUMBEIX IUIA Ku3HM, M «3apagKa» ATD
{(oxmenmrensaoe ocPopunmposarne). Moxexyns NuNIEeBHIX BeHIECTB
«cropaior», oxmeaawreas no CO, m H.O, mpuuem O cuy:mr woHed-
HEIM aknentopoM Bomopopa. (OcBoGokzeHMe XAMUTIECKOH dHEPram us
nameA Opomexoxut, rpy6o rosops, B Tpex ¢asax. Ilepsam cocromr
B pacieilieHMM MaKpPOMOIEKyl W Mojnexyxn mupos. I3 Geaxxor momy-
JaTCA aMWHOKUCIOTHI, M3 YIIeBoJoB (Kpaxmaj, MINMKOreH) — Fexco-
3B, U3 RUPOB — CAMIEPHH W JKUpHEE Xuacuorsl. M3 sTHx Bemectm
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BO Bropoii cragum ofpasylorca anermixodepment A (c. 42), o-ke~
TOCHyTapatr M OKcajxoamerar. B Tperneii ¢ase peammsyerca yuka
HKpeb6ea, npeacrasnennsiii Ha ¢. 424. Hukn HpeGca maunmnaercsa peax-
mueil oxcajoanerara ¢ aneTwsr-HoA u ToT ke oKcajoanerar pereHepH-
pyercs npu oBopore no nukny. QnpenejieHHENEe PeaKNUH IUKIA, BHIIOI-
HAOINEro KaTAIMTUYECKYD (YHKIHIO, CONPOBOKIAITCA NHEPEHOCOM
atomos H wa HAJl mim dxasonporenn. Ha wasxpmbie Asa anexTpona,
nepernecennsie ¢ HA/LH na O,, cnETesnpywTcs tpn moaexynn AT
(okucaureavnoe gochopuarposanue). ITOT HEPEHOC. IIEKTPOHOB
ocymecrtrigerca B pgsixarensnoit mernm. Ilpu mepexome or mepsoir
¢asnr Ko Bropoit Beipenserca CO. npum pepeHoCe BHEKTPOHOB C
HAJl - H ma O, obpasyerca H,0. O6muit Sanarc nponecca aspoGHOTO
JBIXaHAA

CeH,:0¢ + 6H,0 + 60, + 36 AND + 36 — 6CO, + 12H,0 + 36ATD.

JAsixauue murOro sddertusree ramoansa. Ipu ramromise namene-
HvMe cBOOOMHON SHEprMM Ha MOJbL IIIOKO3sl cocrasuseT — 197 w]lm,
upu asixarmmam — 2880 w][x.

Crnosxuble mpomeccsl MeraGoamsMa, 3amaCaHHA U PaCXofOBAHHA
9HEPTrHM HPOCTPAHCTBEHHO JOKAJIM30BAaHH B KJAeTKax. J[sixamme pea-
nmayerca B MemOpaHax MHUTOXOHApHMI, (oTocmHTe3 — B MeMOpamax
XJoponnactos. BHOXmMEueCKMe NPONECChl IBOAINMOHHO aflallTHPO-
BaHLL. TakK, ¥ JKMBOTHBIX NYCTHHL M ¥ IITHI CJABHBEIM MCTOYHMKOM
MeTabonmIeckoit DHeprum ABNAETCA KMp, a He Dimrored. B mycrsine
Hano ofecmednmBaTh HE TOALKO MAaKCHMAaJIbHbLI BLIXOA PHEPLMM, HO I
MakcuMyM o0pasoBaEMA BOAB — HPYM OKMCJIEHAM JKAPA HIPOM3BOAIT-
¢ BABoe O0ALHIe BOJABI, 9eM DPH OKUCHeHMH rianxoresa. na mrai
CymeCTBEHHA MeHbInag Macca ;Kmpa. Macca Iinkoresa W CBA3aHHOIT
¢ gUM BOJIH B 8 pas Goxplie, ueM MacCa KHpa, AAOOIag WpH OKIC-
JIGHUHM TO 7K€ KOIMUeCTBO DHEPTHH.

HoapoGuoe paccMoTpeRHe H CXxeMbI BCeX MeTafOJNUYeCKHX myTeir
€ONep’KaTCA B PYKOBOACTBAaXx mo Omoxmmum. Ml BepBeMCsa I fAplXa-
anp u  QorocmaTesy B . 13, DoceBAmMenHOil OmosHepreTike,
u B ri. 14, nocsamennoit GoTodMONOrnIECKNM TpoOmeccaM.

§ 2.11. Cuapnrie u ejalole B3auMoneiicTena

BaamMogeiictBua aToM0B B OHMOJOTMUECKHMX MOJEKyJaX, pPaBHO
KaK I B MOJEKYJaX CHHTCTHIECKHX OPraHMUECKHX COeJUHEHMil,— 3T
Opessie Bcero XHMITYECKHE KOBANeHTHHIE CBA3M, KOTOPLIC MBI HAa30-
BeM CHALHLIMHM, JHeprufa, meoOxopmmaa jra paspeisa C—C-ceasm,
pasra 348,6 x[[x/mons, aneprua C—N-ceasm 336 w]l»/Mons u T. .
CnibHbie B3aUMOREHCTBUA ONpeReysaidT IellHOe CTPOeHHe GHOmOJM-
MepOB, CcOeJMHEHNE JPYT C APYroM COOTBETCTBYIOIIMX MOHOMEpPOB —
aMUHOKHMCJOTHEIX OCTATKOB, HYKJIGOTHHOB, rexcosd. Cuibnnle cBA3m
06pa3yTCs BHENIHAMH DIEKTPOHAMHM aTOMOB; TEOPHA KOBAJCHTHBHIX
cBszell MoskeT OBITh OCHOBAHA TONbKO Ha KBaHTOBOi Mexammke. Co-
oTBeTCTBYOMadA o6nacTh QUINKH WiIM TEOPETHUECKON XMMHUW HMEHY-
eTcHa K6aHTOB0L TuMuell.
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