





AJEKCAHIOP HUKOJAEBUY
HECMEAHOB — KpynHeHumi
COBETCKMM XMMME-OPranmkK,
axaneMmmk ¢ 1943 r., Iepoi
Conuanucruieckoro Tpyna.

A. H. HecmeaHOB  poawica B
Mockse B 1899 r.; B 1922 r. ogoOn-
Y1 PU3MKO-MaTEeMATHYECKHI
dakyabrer MY u ¢ Toii nopwi
Dosiee nmosyBeka 3aHMMaercA
HayMHBIMM MCCIIEeXOBAHMAMMN.
OH cjeyajl MHOMKECTBO BaIXKHBIX
OTKPBITHMM. BBHINYCTHWI OKOJO
1100 HayuubIx pador.

B 1948—1951 rr. 66l peKTOpoM
MockoBckoro YHUBEPCHUTETA.
B Teuenme 10 jyet, ¢ 1951 mo
1961 r., OBl npe3ngenTom AKa-
nemun Hayr CCCP, pykomoamn
BCeil HayyHONl pa0oToit coBer-
cKkux ydeHnix. C 1954 r. mo Ha-
cToflNee BpeMsA — IUPEKTOP
HHetuTyTa 37€MeHTOOpraEnye-
CKMX COeMHEHUM.

A.H. HecmeasoB — uaen 18
3apy0erHBIX aKajieMMii Hayk
M HayyHBIX o0mecrB, [epoii
ConmaaucrTnaeckoro Tpyaa,
aaypear Jleaunckoit u Focynap-
CTBEHHBIX NpeMMi.

BACHJINN MEHAHJIPOBMUY
BEJIMAKOB — ROKTOp XMMMIie-
CKMX HayK, mnpodeccop. Po-
»wmaca B MockBe B 1927 r.,
OKOHYMI MOCKOBCKMI# XMMMKO-
TCXHOJOTMYECKMI MHCTUTYT MM.
/1. U. MeaneseeBa. B 1954 r.
OKOHYMI acmupanTypy WMacTH-
TVTa opraEMyeckoi xmmmm AH
CCCP, 3amuMTHI KaHAMAATCKYIO
JMCCEPTAMIO M OPONOJLEKAJ
paboTaTh B 3TOM MHCTUTYTE HO
1961 r. C 1961 r. paGoraer B
HUnceTuTyTe 3eMeHTOOpraHmde-
ckux coenmHenwmit AH CCCP
3aBeAyIOmMUM JabopaTopun
CMHTe3a nNMIIEBHIX BeLIeCTB.
Hayunasa jearensHocth B. M.
Beaukosa c¢Bf3aEma ¢ pa3-
paboTRoit xummdeckux u cep-
MEHTAaTHBHBIX METOJOB CHMHTE-
3a aMMHOKMCJIOT.

B 1968 r. 3aluMTHI JOKTOPCKYIO

mccepranmio, a B 1973 r.
eMy OBLIO HPHUCBOEHO 3Ba-
Hue npodeccopa.

B. M. BexugoB —  mnpencena-
Tea» Hayunoro cosera AH CCCP
«HayyHsle OCHOBBI  noOJyue-
HMA MCKYCCTBEHHOM  IIMII[M».

On asrop Oonee 300 nmayunbIx
paGor. Harpamxpaern opaeHOM
«3nak Houera».
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«XorA B neppobbiTHOM 6bITE, 0CO6EHHO
e B OXOTHMYECKO-TNaCTyLIeCKOM, MHOTO€e
1“3 HeobxXoAMMeIero nJia JIoAei IpAMO
IOJIXKHO OBILIO IONIYYaThCA OT KMBOTHBIX,
HO y2Ke HbIHe 4eJIOBeYeCTBO HaCTOJILKO
0cBOOOAMIOCH OT 3TOM NevalbHO Heob6Xxo-
AUMOCTH, YTO MBICIUMA BO3MOXKHOCTb
coBeplUIeHHO n36aBUTbLCA B Nuile, ofleXKAe
M BCEM ITpoYeM OT NoTpebHOCTM B KaKMX-
6O KMBOTHBIX A NPOLOJIXKEHUA BCETO
pasBUTHA MOAEN.. »

N U. Menngenees

Tpynoemkas
npodaema

Tpexpazosoe emxequesHoe. KHura sra HamnmcaHa o
caMoM HacyLIHOM, OyIHM4YHOM, eXXeJIHEeBHOM, oba3a-
TeJIbHOM, BO3MOXKHO, ¥ He CTOJb YBJIEKATEeJBbHOM, HO
OCTpO HeobXoauMoM — O Muille, CerOAHALIHeNn u byay-
LLle}i: 0 3aBTpaKax, obefax u y>KMHaxX.

Bor npubexxkanu Bbl U3 IUKOJbI, KMHYJIN MOPTEeEs.
Hexkorna! CpouHo Hafio B KMHO, Ha KaTOK, B ceKuuio. Jlen
MHOTO, KJeT MOJeJIb, MHTepecHas KHUTra, VMHTEepecHble
Berpeun. «MamMma, uro y Hac Ha o6en? Boplll B KacTpioJie,
Ha CKOBOpOJe KOTJIeThb! ¢ Kaprouikoit? Iloiiner, noiaer!
JlaBay ckopee, poroJiogajcs, Kak TpM BOJIKA...»

ITogoxaure! Ilayza! YeTBepTh MMHYTBI MOJYAHMA.
JlaBaiiTe BCIIOMHUM 000 BCeX-BCEX, KTO MPUIIOKNUII PYKH,
4T06Bl TOpAuYMil 6Gopiy Obln y Bac B TapejKke, YTOOBI
KOTJIETBI LLIMIIEJIN HA CKOBOPOJKE.

Pyku npuiaranyu TpaKTOPMUCTHI, YTOObI IJIyrOM BCIIa-
xaTh naiH. CBEKJIOBOABI CaKajy CBEKJy, ITOJIMBAJIM,
nosiony, yb6upasu. Illodepr! Be3nmu ee Ha CTaHUMIO, a
2KeJIe3HOAOPOXKHMKM JOCTaBJIAJIM B TIopoja, KJaAoB-
HIMKM XpaHuau Ha 6aszax, u Jpyrve modepsbl Be3Jn U3
OBOILIEXPAHUIMIL B MarasmHbl, IIPOAABLbI OTBEIIMBAJN,



BbimaBagu. Mama elle NOTpyAuJach: MbLIa, Bapuia,
uyycTMNa, pesana. CTOJIBKO Xe Tpyaa C xJgebom, He
MeHbIlle ¢ KapTouKoi. C KoTyieramu emte 60Jbllle BOZHMU.
BbIMKOB pacTuiy, BBIXa*XMUBaJM, KOPMMJIM, YMCTUIIN,
rmacyan, IIOTOM Be3Jin... Ha DoiiHIo, He 6e3 Toro... Yl cHoBa
3a JAesio Opajlack MaMa: KpyTuiaa MAcopyOKy, CMeLim-
BaJjia papul ¢ pa3MOYeHHBbIM XJieOoM, Jennia, obchlnaa
MyKOM, Kapuiaa.. Muoro Bo3HuM c¢ obegom! CrecTsb
brIicTpee, yeM nepecKa3arhb.

YeTBepTe MMHYTBI IIPEAJIONKMIM MbI, YTOOBLI BCIIO-
MHUTE 000 BCcexX TpyXKeHMKaxX, HaKOpMMBIUIMX Bac,
MBICJIEHHO CKa3aTh MM «criacubo!».

W ocobo, nobaBoyHO, robsarogapuTe Bbl TPYKEHUKOB
Hallleli CTpaHbl. Bac OHM KOPMAT AOCHITA; HE BCEM JeTAM
Ha 3eMJIe focTaeTcA Takoe cyacTwe. Ilo rmogcyeraM aBTO-
PUTETHBIX yYEHBIX, O0JIbIIIE [TOJIOBMHBI XKUTeJel Halllei
IJIaHeThbl cucTeMaTudecky HegoenaeT. Bpasuien 2K. Ka-
CTpO Hanmcasn cepuio KHUT «I'eorpadpmsa rosoga». lenas
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cepua noHagobmuiack, 4ToOBI omycaTb Bce MPOOJIEMBI,
CBA3aHHBIE C HefoCcTaTKOM nuiny. OcobeHHO BpeaHa AMA
3710pOBbsA HexBaTKa Oeska. Huxke mMbl nogpobHO paccka-
XeM 0 3HaueHuu Oeska B mmTaHmuy. Cyuraercs, 4TO
MMPOBOI AechbuumT nmuieBoro Hesika paBeH 15 MJIH. T. B
rojg— 9TO pauMoOH OpuMepHO Ha 700 MJIH. e€gOKOB. A
HaceJIeHMe IJIaHeThI BCce pacTeT. 3a MocJIeqHMit Toj IIpu-
6aBuitock 2%, eme 80 MJIH. €OKOB BCTaJM Ha JOBOJb-
crBue. HakopMuTh Hao BCeX, TaK I10 CIIPaBeIJIMBOCTH?
Crano OBITh, HaAO YBEIUYUTH IIPOM3IBOACTBO IINUIIU
CPOYHO NPOLIEHTOB Ha ABaauarh (ana 700 MaH. rojon-
HBIX) ¥ 3aTeM MpUbaBAATH ellle 2% eKEerogHo.
Tne nocrars? OTBeT 0bsi3aHa AaTh HayKa.

Buinps 1 BBepx. PazBuTue Hayky MOKHO CPaBHUTH
CO IUTYPMOM MHOIOTaXKHOTO 37aHmA. 3a TPYAHBIM
IIPOPbLIBOM Ha O4YepenHO) 3TaxK cJleAyeT IOCTEeleHHOoe
pacmpoCcTpaHeHue N0 FTOPU30HTAJM: OYMCTKA KOPUAOPOB,

N}



KOMHAT, IpOBEpPKa TEMHBIX 3aKOYJIKOB, I10CJe0BaTeNb-
HOe 3aBOeBaHMe BCell IUIOLIAAM 9Taxa, yKpeleHue,
MCIIOJIb30BaHye 3aXBadeHHOM TeppuUTOpuM... 3aTeM McC-
MOZIBOJIb HAKAIIJIMBAIOTCA CUJIBL U cJleqyeT OGPOCOK BBhILIIe,
ellle Ha oAMH 5Tak. Tak B HayKe, TaK B IIPOMBILIJIEHHO-
CTH, TaK B CE€JIbCKOM XO3AMCTBe, TaK M B J00bIYe IMUILIN.
OIupe-mmmpe-mmpe... a mnotom wuHaue. I[IIupe-mmpe-
LIMpeE... ¥ ONATH 110 HOBOMY, COBCEM MHAaYe.

BoT Kak 9TO NOJIyYMJIOCh B MCTOPWM YeJIOBedecTBa.
Buosiornio Bbl uM3y4aJsu, 3HaeTe, YTO JIIOAM NMPOU3OLLIN
oT 00e3bsHBbI HEM3BECTHOM MOpoabl — ODILlero rnpeaka
4YeJIOBEeKa U 4eJIOBeK0OOpa3HbIX 00e3bsaH. Hamm npenku
Y NIPEAKYM MIPENKOB XKUJIM HA AePEBbSAX, MIPbIraJy 110 BeT-
BAM, coOupasy ppyKTbl M Opexyu, MUTAIUCHh NTUILUMMU
ANaMy, ITEHIIaMM, He Ope3roBajiy IryCceHMLuaMu.

Ilo3>xke, mnepebpaBHIMCE Ha 3€MJIIO, IIOTOMKM TeX
MPeJIKOB TOXKe IIPOo0aBIANMChE COOMPAaTeIbCTBOM: MCKAJN
Aronbl, rpubbI, ecay ynaBajioch. JOBUJM MEJKUX 3BEpb-
KOB. Peiko JIOBu/IN: HEYKJIOKM ObLIN, MeJIUTeNbHBL. U
caMM IIOHMMaeTe, MHOTO JIM MX MOIJIO KOPpMMTBCA IPU-
6amu n aronamy. IlepBrelil NpPOpPBIB B CTpaHy u300MaIna
npou3olles], Korga o6e3bAHOYeI0BeK) CMOryM n3obpe-
CTU OpyAusa— JAepeBAHHBbIE, a IIOTOM M KaMeHHble U
KOrza, IIocJIe 9TOro, OTKpbLAM oroHb. C daxkesamu
Ha4yaJ M OXOTUTBLCHA, IIyrad caMbIX KpPYHIHBIX 3Beper,
OrHeM 3aroHssgs B mnpomnacTti. OTOHb IepeBeJl MX OT
CKYZHOTO pacTMUTEJbHOTO MUTAHMUA K 00MJIbHOMY MACHO-
my. ITo ciosBam . DHresnbca, 9TO O6bLT «HOBBIM BaXKHBINA
miar Ha OyT¥ K [peBpallleHuio B 4deJsioBeKa... MscHasa
nuia coKpaTuja IIpollece NMILeBapeHuAd... M STUM cbe-
persa 6osbllle BpeMeHM, BellleCTBA M SHEPIUMU AJA
aKTHBHOTO NpPOABJIEHUA... XKMU3HN... Ho Hamnbosee cylie-
CTBEHHOE BJMAHME MfACHAdA Nuila OKasajla Ha MO3T,
noJyumBLINi 6arogaps et B ropa3zno 60JibIilieM KoJmde-
CTBe, YeM paHbllle, Te BellleCTBa, KOTOpble HeoOXOnMMbl
IJIel er0 IUTaHUA U Pa3BUTUA...»

PazBmBadck, JOOM TPUAYMBIBAJIM BCe HOBBIE U



HOBbIe OpyIus, Ipexje Bcero Aud aoberay numm. Ilan-
KM, KaMHY, OTOHb, OyMepaHry, KOIIbA MO3BOJIANIM H00bI-
BaThb ee Bce OoJblile 1 Hogbie. [JoTroM dyesoBeK nzobpe
JIYK U CTpeJbl, [IOTOM ellle HallleJs ITIOMOLLHMKOB JJIA 0XO0-
TbI — cobaKky u Jouraab. Ho npuiisio Bpems, KOraa 0xoT-
HU4YbM BO3MOXKHOCTM ObLIM McyepnaHbl. JoObIBaTh
MOKHO CTOJIBKO 3Beps, CKOJIBKO €CTh B JIECY U CTeNH, He
0oJbllIe, YeM BbIpacTaeT eXKeTrOLHO (M 3aMeTHO MeHBblIIe,
4yeM pozKJaeTcd, IOCKOJBKY 3Bepy NOmafaloT Ha 3yb u
xuiHuKaMm). TouHble UM Pl Ha3BaTh 371€Ch TPYAHO, HO,
rpyb0 roBops, Ha Halle} ILJIAaHETEe MOXKeT KOpPMUTbCA
OXOTOI MNpuMepHO 15 MJH. 4YesoBeK. (A Hac ceyyac
4 mapp.!) U npuuso Bpema (10 mim 15 ThIC. JleT Ha3ax, B
Pa3HBbIX CTpaHaxX Ha pa3HOM pybexke), KOrga OXOTHMYMNA
9Tax ObLI McyepnaH, Hajo ObLIO NMPOpPBIBATHCA Ha APY-
roi... He B HOBBIX Kpadx, a MHaye KoObIBATH MUILLY.

Kaxk nHa4ye? Hanpumep, CKOTOBOACTBOM.

IIpupyuMB OBLy, KOpPOBY, BepOJioga, ocjia, KO3y,
IpeBHME MAaCTyXM POBEJIM OOIIEIIaHETHYIO IIePecopTH-
POBKY *KMBOTHOI'O MMPA, YBEJIMYMIIM YMCJIO CheNOOHBIX,
YMEHBUININ YMCJIO OeCrose3HbIX XKMBOTHBIX, U NIpexKe
BCEro — XMIIHMKOB, COIIEPHMKOB B 106bIye MsAca. CopTu-
POBKa 1 OXpaHa CTaJ JaJii OTPOMHBIN BbIUTPLILI. Tenepb
IJIaHeTa MOoIJla NpoKopMuTh He 15, a 100 mam npaxke
150 miH. egokoB. Ho He 4 munnmappa!l

Crenyrolmii, a Koe-TAe U OJHOBPEMEHHBIN IPOPbLIB
OBLI Ha OOMJIBHBIN 3TaXK 3emJyenenus. [Toucky Aroxn, KOp-
Hell ¥ 3epeH CMEeHMJIMCh IT0CaJIKOM, OXPaHoil 1 yHOpKoit
ypoxkas. Ellle ofHa BesMKasa IepecopTHMpPOBKA, Ha STOT
pa3 B pacTUTEJBHOM Mupe: 3aMeHa O0JIOTHBIX 3apociieit
PUCOBBIMM ITOJIAMM, 3aMeHa HechbeqoOHBIX TPAaB U JIECOB
TLIEHNIEeN, POXKDBIO, AYMEHEM, PEIoy, IIOTOM KapTode-
aem. Ho mncTopuio 3emienenysa, opoiraeMoro 1 Heopoua-
€MOro, yCOBepIIIeHCTBOBaHME MeTOA0B 00paboTKu, nepe-
XOM OT COXM K IUIyTy U TPAKTOpPy, OT cepla K KoMmOaitHy
Mbl He Oynem IepecKasbIBaTh. VIMEHHO STOT criocob
OOBIUY MMINM — IJIaBHBIM Ha Halllell IJIaHeTe, MMEHHO
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OBl CHMHTE3 MOYEBMHBI, IIPOAYKTa pacnajna OeJKoB,
BbINOJIHEHHBIN P. Bénepom B 1828 r., 150 Jser Hazan,.

A TaMm 1ouwIo ¥ nouo. XyuMmuA HadaJla IIOBTOPATH
npMpony, a IIOTOM M IpeBocxoauTb ee. B 1842 r.
H.H.3unaua noayyma aHMIMH M3 HUTpoOeH3o0Ja.
B 1856 r. aHramuyaHuH Y. I'. IlepKMH CUHTE3MPOBAJ MO-
BeJH — IIE€PBbIN aHMUJMHOBLIN KpacuTeJb; IepBbIil a30-
Kpacurenb ObLI co3zaH ABa roxga cryctd. J[o Toir Mmopbl
KpacKy IJI TKaHel JoObIBaJIM M3 9K30TUUECKUX pacTe-
HMI U JaXKe XKMBOTHBIX. TeMHO-CcMHee MHAUTO IMOJIyYaliu
U3 MHIWMCKOI BaMbl, CBETJIO-KPACHbBIN aJIM3apUH — U3
MapeHbl, KapMMHOBYIO KpacKy JaBaJja KOLIEeHMJb —
CyLIeHble MeKCMKaHCKMe HaCeKoMble, XKMBYIIME Ha KaK-
TycaX. Bo BpemeHa HalIMX IpPEeJKOB TEKCTUJIL ObLI
IIOBOJIBHO ofHOOOpaseH. JlellleBble aHUIMHOBBIE KPACKM
BHECJIM [IECTPOTY B OAEeKAYy, BO3MOXKHOCTE JieJIaTh y30-
pbl 6e3 BBIIIMBAHMA M BBITECHWIM M Balily, U MapeHy,
u uaauro. CoBpeMeHHbIe TKaHM KPACUT TOJbKO XUMMUH.



3a CMHTeTMYeCKMMM KpacKaMM IPHUILIM CHMHTeTHIe-
CKJie JIeKapcTBa. B nmpous3BoOACTBE TeX UM PYIUX MCIOJb-
3yercsa OJHO M TO e apoMaTuiecKoe cbipbe. PopMyJIbl
JKAPOTIOHMKATOIET0 acClyMpMHa M aHWJIMHA O4YeHb IT0XO-
KU BHellHe. BoJieyTosAmoume, cCHOTBOPHBIE, ne3uHpe-
LMpyollMe JeKapcTBa — Bce aaeTr xumusd. IIpaBaa, pa-
JIOM C HYMMM JIezKaT B anTeKax U JJeKapCcTBa eCTeCTBEHHOTO
MMPOMCXOXKIEHNA — O9KCTPAKThl M3 COKOB pPaCTEHMII.
I[MeHMUMIIIMH U TIpOYMe aHTMOMOTUKY BbIpabaThIBAIOTCA
MMKPOOPraHM3MaMM, a BaKIMHbI 110JIy4YalT C ITOMOLLBIO
JKMBOTHBIX. [IepBas BaKLMHA — MPOTMUBOOCIIEHHAs ObljIa
M3TOTOBJIEHA 3 KPOBM KOpPOB. £aMO CJIOBO «BaKLMHA»
O3Ha4yaeT «KOpPOBbA». MenuiuHa He MPOABJIAET yIps-
MOM NMPMHUMNNAJIBLHOCTH: JISYUT TeM, YTO M3JIEUMBAET.

Buaumo, n mumeBukn Oyayliero He CTaHyT MNPOSAB-
JATH yIPAMCTBA: NUTATh OyAYT BCEM, UTO ITUTATEJIBHO.

Caenyroieil «>kepTBOM» CUMHTE3a CTaJl eCTeCTBEHHBIN
Kay4yK. HempoMokaembIit, TMOKMI1 M [IPOYHBIN 3aryCTeB-
LIMI COK TPONMYECKUX iepeBhbeB HadaJl CBOIO «Kapbepy»
B cepezuHe npoumsioro Beka. CHayaJsa M3 HEro mM3roraBs-
JIMBaJIMCh HEIPOMOKaeMble IIallyM — MaKMHTOIUM, 3a-
TeM HellpoMokaeMmas oOyBb — raJjioly, a 3aTeM «TaJlo-
mM» AJIA aBTOMOOMJeN — IuMHbL. M TyT y»K Tpommye-
CKMe TUIAHTalUyM IIepecTaliy CIIPAaBJATHCA CO CIIPOCOM.
ITorpeboBasica MCKyCCTBEHHBIM KaydyK, M B OCOOEHHO-
ctu CoBerckomy Cor03y, MOCKOJIBKY B Halllel OOILIMPHOI
cTpaHe HeT Tponmdeckux obaacreit. CK (cuHTeTHYecKmit
Kay4dyK) ObL1 co3zan y Hac B 1934 r. M3BECTHBIM XUMM-
kom C. B. JlebemeBbiM. Bce Haluy MalllMHLI BILJIOTH A0
caMbIX TsAXKeJieHHbIX MA3BO0B XOASAT Ha CUHTETUYECKUX
TIO/IOLLIBAX.

ITpuMepHO B Te XKe rombl HA4aJOCh IMPOUIBOACTBO
CMHTETMYEeCKMX TKaHel, HayyHasA C MCKYCCTBEHHOIO
1IeJIKa — I10JIy CMHTeTMYECKOM BMCKO3bl. 3a Helt mocJjae-
JOBaJiM MCKyCCTBEHHble BOJIOKHA, HAIpMUMep HEeMJIOH,
3aTeM MCKyCCTBeHHas TybOKa — IIOpOJIOH, CHHTeTude-
CcKaf KoXa Ji51d 00yBy, CMHTeTUYEeCKME MeXa, CUHTeTH4Ye-
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cKaa I10CyJa M CTpouTenbHble Marepuanbl. Obdonaure
a100071 Mara3uH «CUHTETHKA», CaMU YBUAUTE, CKOJIBKO B
HeM pa3HOOOpa3HbIX TOBApOB.

O6bem xumuueckoro cuutesa B CCCP B 1977 1.

MuHepasnbHute CuHreTUYCeCKUM
yno6peHus 96,7 MAH. T kayuyk (1975 r.) 1,68 Man. T
CHHTETHYECKHE CMOJIbI XuMuueckue
M M1acTMACChbl 3.31 -»- BOJIOKHA LT =
Morwuwme cpencrsa 2,24 —.- XuUMHUYeckue cpeacraa
34LUMTbI
pacTeHumn 0,290 -»~

Mrak, Kpacky, JIeKapcTBa, ANOXMMMKATbI, MbLIO,
TKaHM, KOXKY, MeXa XMMMs yCIIellIHO 3aMeHmJa U 3aMe-
HAeT. XMMMA JI€4YUT Hac, MOeT, ojeBaeT U oOyBaer.
XUMHUs [I0OMOTaeT CeJIbCKOMY XO3fAMCTBY yAoOpeHmsaAMM.
Buaumo, CKOpo Ha4HET M KOPMUTb.

JeJsio uaet K ToMmy.

Pebsara, Tenara u aouepuaa, VI Bce-Taky LIeBeaUTCA Yy
Bac B Ayllle COMHeHMe. Brlllle roBopuJoch, 4TO HayKa
pa3BuBaeTCA B PAa3HbIX HAIpPaBJEeHMAX — BIUUMPbL U
BBBICh. Biiupb — 5T0 OoJiblile, BBBICH — MHade. «JMHa-
Ye» IJ1A IIPOU3BOMCTBA MMM — 9TO XMMMA, & «LLIUpe» —
MIPOABMKEeHMe 3eMJIe[leNIMA B IyCThIHM M TyHApbl. Ho
MOZKeT ObIThb, BCe-TaKM IpeArodYTUTEeNbHee MyCThIHU U
TYHApPbI?

Boobuie-To uyenoBeyecTBO IOMAET ODOMMM NYyTAMMU.
Ho 3apaHee u3BECTHO, YTO OCBOEHME I1yCThIHb — BbILIE
MBI TOBOPUJIM y2Ke — 9TO f00aBOYHBIE TPYAbI, YCIOKHE-
HMe, yAOpO2KaHue 1Ipomu3BojcTBa xjaeba Xumus xe 9KoO-
HOMMT, obJerdaeT u ynpouaer Tpyabl. Jla, 1 9KOHOMUT, U
ynpouiaeT! TO Halo MOACHUTb.

CyluecTByeT Takas HayKa — 9KOJIOTUA, B IIOCJIeiHEe
BpeMs O Hell 4acTO TOBOPSAT M MUILYT. DKOJOIUA — 3TO
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HayKa O CMUCTeMaX, CJIOXMBUIMXCA B npupoge. OgHa u3
TaKMX CUCTeM — IIMILEeBadA: COJIHEYHAdA SHeprud —
pacTeHuss — JKMBOTHOE — dYeJIOBeK. JeJIoBeK IUTaeTcs
MACOM XMBOTHBIX, KOTOpble elAT pacTeHudA, pacTeHUA
pacTyT, MCIOJNBb3yA COJHEYHYIO SHepruio. KopMmosas
e M3 dYeTbIpeX 3BeHbeB. EcTecTBeHHasa KopMoBasA
nens! Ho Kak Xe MaJia 9¢pPeKTUBHOCTh 3TOM 1enu!

IIpencraBpTe cebe, 4YTO OOMH MAJBYMK ITPOIKNUI
LeJbI1 ToA cBoell XKWu3Hu, or 12 po 13 Jer, murasch
OIHOM TOJIBKO TeNATMHOM. TesATa Ke macyTcdA Ha I1oJie,
3aCegHHOM JIIOLIEPHOM, IoJie, caMo coboit pasymeercd,
OCBelllaeTCA COJIHLIEM.

ITouemy ke 20 MJIH. pacTeHMI Ha I10JIe ILIOLIAbI0 B
4 ra BBIPpACTMIM TOJBKO 8 T 6000B 1 HIPOKOPMMJIN
MeHbLIe IATU TeJAT ¢ OOLIMM BecoM okoJio 1 T? ITouemy
1 T xuMBOro Beca ofecrieymiia TOJBKO OJHOTO MaJlbyyKa
BecoM B 48 Kr, ma u TOT npmubaBui B Bece 3a Trof BCETO
Jauuib 2—3 Kr?



O6mmpHoe none — YeTblpe mneTuToM [loyeMy TaK MHO-
reKTapa, OCBelLUeHHBbIX COJH- ro? Iloromy, 4YTo B TapeJ-
ueM, 4YeTbIpe C IIOJJOBMHOM K€ OKa3bhIBA€TCH TOJBKO MUJI-
TeJ€HKA HYXHbI, YTOOBI NPO-  JIMOHHAA [JOJIA OT 3HEPrUm
KOpMMTb  OIHOTO  TOJbKO  COJHEYHBIX Jy4en

Ma/b4MKa ¢ HOPMaTbHbBIM arn-

Ja moToMy, YTO COJIHLIE TPEET I10JIe€ BOBCE He JIJI TOTO,
4yTOOBI PacCTUTL JMOLIEPHY, & JIIOLlepHA pacTeT He MJIA
TOrO, YTODOBI ee KERAJM TEJATA, a Te GeraroT 110 II0JI0 He
paau Toro, 4To6bl cTaTh OTOMBHBIMMU. OHM PaCTyT, YTOOHI
COXPaHUTh CBOM DMOJIOTMYECKUM BUJ, a AJIA COXpaHEeHUA
ByOa MM HY2KHO OTCTOATb cebs, CBOIO COOCTBEHHYIO
KU3Hb. {sa 9TOro TpebyroTCa HOTM C KOINBITaMM, pOra,
HIKypa, 3yObl, ClI0COOHBbIE MepexKeBblBalh JIOUEPHY, HO
camu o cebe HecbenobHbIE. TesATaM Hy2KHa KpOMe BCEeTo
3Heprus, 4Tobsl OeraThb IO IMOJIKO, XOAUThL OT pacileHus K
PaCTEeHMIO, CrIacaThCA OT XMITHUKOB. DHEPIUIO IJId IBU-
JKEHUA ToXKe JlaeT cbeleHHasl JIIollepHa, KOTopas, B CBOIO
ouepenb, pacTeT, YTOObl COXPAHATbL CBOJ JIIOLIEPHOBBIN
BMA. A INA 9TOTO HYIKHBI €1 He TOJbKO 00ObI, HO u
JIMCTbA, YJIABJIMBAOLIME COJTHEYHYIO SHEPTUIO U yIJEeK-
CJIBIN T'a3, HY2KHBbI cTebM, ToAaepKMBaOLLMe JNCTHA, 1a
ellje ¥ KOpHU, COBCEM HEBKYCHbIe, HO 0e3 HUX He JocTa-
Helllb BJIary u cosayu. Kpome Toro, pacreHue TpaTut 6e3-
IHY OSHepruy, 4YToObl MCNAPATH BOAY — IIPUMEPHO
TBICAYY JIMTPOB Ha KWJIOTpaMM cyxoro Beca. Pacroum-
TeJIbCTBO 3TO HEOOXO0AMMO, YTOOBI IIOaTh BJlary BBEpX
10 CTeOJII0 B JIMCTHA, HYKHO U IJIA TOTO, 4YTOOBI CO3/1aTh
MMKpPOKJIMMAaT BOKPYT KaxXKJO0ro KycTuka. PacTeHme Kak
OBl MOTeeT, UCIIapeHMueM IpefoXpaHsaA cebs OT 3HOA u
cyxoctu. Ha mcnapeHue m TpaTATCA COJIHEUHBIE JIYYU.
Bcrogy norepwu, notepu, norepu.

VI3 Bcel COJIHEYHOV SHepruM, TMafalolleli Ha IoJie,
JIIOLlepHa MCIIOJIb3yeT AJIA CBOEro pPOoCTa BCEro JIMIIb
0,24%. VI3 sHeprmy, HAKOIUJIEHHON JIIOLUEPHON, TeJsATa
MICIIONIb3YIOT AJsI cBoero pocta 8%. V3 sHeprum, HAKO-
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IJIEHHO TeaATaMM, MaJbulK MCIOJNb3YyeT AJH CBOEro
pocra 0,7%.

B urore B Tese MaJibyMKa OCTaJOCh OKOJIO MUJLJIMOH-
HOM AOJIM OT SHEPrMM COJIHEYHBIX Jiydeil, Mafalolmx Ha
nojye. MunamuoHHas [osa Maabduky, 999 999 noxneir —
II0TEpM Ha JABMUZKEHMe, Ha MCIIapeHue, Ha HelepeBapeH-
Hble cTebJsy, KOpHM, JIMCThbA, Ha HeChbefoOHbIe KOIBITA,
pora, HLIKypy...

MkeI ellle He TOBOPUM O NOTepsAX B IyTU. Bexb Haul
YCJIOBHBI MAJIBYMK >KMBET Ha TOM Ke I10JIe, I/le NacyTcs
TeJISATA, YCJIOBHO IIOJIydaeT cBexee MACO KPYTJbIi TOx
MOPLIMOHHO.

Crpanrsble uudpsl, ecau Baymarbea. Beixoaur, 4ro B
TNPUPOHOJ KOPMOBOI1 €Ny 4eJIOBEeKY JOCTalTCA KaKue-
TO KPOX¥. BBIXOANT, YTO TPYJ 3eMJIEAENbLIA U KMBOTHO-
BOZla — ITOYTHM LIEJIMKOM HAIIPaCHBINA TPYA, TOJBKO AOJMU
IpolieHTa — Ha CTOJI, a OCTaJIbHOe — Ha3ajl B II04BY.

Bot xyMuku 1 ctaBAT cebe 3a1a4y yIpoOCTUTL SKOJIO-
IMYECKyl0 1enb, yOpaB U3 Hee JMIIHME 3BEHbA, TeM
CaMbIM CYILECCTBEHHO MOBBICUTE KO3(PMUUMEHT IoJe3-
HOT'0 AeNCTBUA 3eMJejesnsl.

KIIJT — opna MuaamoHHas! B npoMbllllZIeHHOCTH U
TOBOPUTE HE 3aXOTAT O TAaKO} MalllMHe.

Brllze MbI TOBOPUJIIN, YTO IPOU3BOLACTRO, B TOM 4McCJIe
U IPOU3BOACTBO TWILM, MOXKHO pPa3BMBAThb IIMpPE M
uHa4e. «/lHaye» O3Ha4YaeT He MHaue IIUTAThCA, a MHaye
nobbiBaTh. IInina 6yayiiero He fpyras, OHa Takas e, HO
nHade go6blTas: mpolne, Jerde, ObvicTpee.. 3amava
COCTOUT B TOM, UTOOBI XJeb6 pobniBaTh He Ha IoJe,
MsCO — He Ha CKO 'HOM JBope.

Kak xe aTo cienats? [laBaitte pa3buparbes!

Kajgopuu 1 MoJieKy bl

Hast yero mui enum? CTpaHHBIT Borpoc! Kazanock
Obl, Takoi FACHBINM, YTO M 3aaBaTh €r0 HECCMbICIIEHHO!
Jasa 4gero emmm? Ila 4TOOBI C TOJIOAY HE YMEpeTh.
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Xouercs, BOT u eaguM. «Mama, 4To y Hac Ha oben? A coJe-
HEeHbKOro HeT Hu4yero? A kucjenbkoro? A0OJI0K xoyercs
y»KacHO. AHTOHOBKa He ocrajachk? Hu exunoro absoy-
ka?» EOMM 1moTtoMy, 4YTO XO4YeTCs, M 3HaeM, 4Yero Xo-
4YeTcH.

Ho aTo nmoxxon morpebuTtesisd, a y XMMMKa — IIPOU3-
BOJICTBEHHBI. M y Hac ¢ BamMu, yuTaTesau, AOJXKeH ObITh
MMPOM3BOACTBEHHBI MTOAXO B 9TOM KHUTE.

IIBa momxofa 9TM ecThb BO BCAKOM pAeJie. ITaccazkup
pelllaeT, KyJa exaTh, a TPAHCIIOPTHUK — KakK JI0BE3TH,
6osbHOI KayyeTcss — OOJMT cepjale, a JOKTOpP AyMa-
€T — KaK JIeYUThb, €My, €CTECTBEHHO, HY>KHO 3HaTb O
cepaue Kyzaa Oosiblile, yeM IMALMEHTY. Bbl XOoTUTe XKUTH
ynobHO, MpUXoguTe B HOBBIN JOM M OLIEHMBaeTe: Terulo,
CBETJIO, MPOCTOPHO, cyxo. CTpoutensb posxXeH ro3abo-
TUTHCA, KaK Clles1aTh, YTOOBI B JloMe DbLIO TEILIO0, CBETJIO
¥ TpOcTOpHO. IlomcYUTHIBaeT, KaKoi TOJIILMHBI CTEHBI,
13 KaKOoro MaTepyaJia, Kakas 0anka HaJl OKHaMM ¥ KaKasd
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n30J1A1MA Hag dyHIaMEHTOM, KaKoyl WUMPMHBI JBEPH, U3
KaKOoro MaTepuaja reperopojku, Tae poJeramT IPyHTO-~
Bble BOABI M OTKyZa IVIOT TOCIOACTBYIOIME BeTpHI.
Temno, CBeTJIO, MPOCTOPHO — 9TO MHOTOHEZeJIbHbIEe pac-
4eTbl, MHOrOMeCAYHbIe paboThL...

CBITHO 1 BKYCHO — IleJ1as HayKa!

Ia, HeoOxomuMo pa300paTbCdA, OJA Yero Mbl efAyM
BOOOILle, YUTO MOJIyYaeM OT ITMILM, YTO MMEHHO He3aMme-
HMMO M 4Y€M K€ BCe-TakKyM MOXKHO 3aMeHUTb He3aMeHM-
Moe.

ITaccaxkupy HYXKHO TOJIBKO peIUMThb, KyJa OH eJeT,
TPAaHCIIOPTHMKY 1103a00TUTHCA, KaK AosBe3Tu. Ho ele
6oasb1ie 3aboT, B cOTHM pas bosbllle y TOro, KTo cobupa-
eTCA MPOJIOXKNUTH HOBYIO M JIYUILYIO fopory. Kak nose3tn
MHayve 1 4Tobbl ObLII0 yro6Hee?

Mer ¢ BaMu OepemMcsa INPOKOPMMUTBL YeJIOBEYECTBO
«MHaye», Mbl IIPOKJIaAbIBaeM HOBYO fopory. Ham Hy>KHO
3HATh BCE O JOPOTax, MeJbyaiflliMe AeTaji, O KOTOPbIX
He 33 yMbIBaeTCs HM [1aCCaXKUP, HUM MALIMHUCT.

Cbepobdbupre aposa. Vtak, nur1 yero mbl enum? Ilpe-
KJle BCEero AJA TOro, 4Tobbl obecrieunTs cebs sHeprue.
OHeprua Hy»KHA, 4TOObI IBUraThCA: XOOUTb, OerarTsb,
NpBLITaTh B AJIMHY M B BBICOTY, YTOOBI paboraTh pyKaMmu
¥ 3abuBaTh MAYM HOTaMM. DHEPIruA Hy:KHa MO3TY, 4YTO-
OBl LyMaTk, cep/Ily, YTOOBI THATH KPOBb I10 TEJy, KPOBH,
4TOOBI  ITOANEPKMBATH HOPMAJbHYIO TeMIIepaTypy
36,6 rpanyca. Kak mpaBmio, BO3AyX XOJIOJHee, CTaJjlo
OBITH, TeJO IOROTpEBAeTCsd, MAJIA IONOTPeBa HYXKHA
JHeprus.

IIyma — Hawme TorumBo. OKMCAAACH, T. € cropad B
KucJopoae, muiua u obecrieumBaeT Hac dHepruestr. Hamr
OpTaHMU3M — HMIKOTeMIlepaTypHad Iledyb, a Iuia —
JApOBa B 3TOM I1€4X.

TernIOTBOPHOCTE TOIJIMBA M3MEPAIOT KaJOpUSMM.
Kunorpamm HedpTv, Hanpumep, gaeT OKoJo 10 ThIC.
BoJIbIUMX KAJIOPUIL, YTOJb — OOBIYHO OKOJO 7 TBIC., B
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3aBUCMMOCTM OT COpTa, ApoBa — 2—3 ThIC. Kasopmii-
HOCTh IMIM fAaHa Ha Tabuuige. [IpocMoTpuTe ee BHMMA-
TeJIbHO.

KanopuiHOCTh MHILEBBIX NPOAYKTOB

DHeprus IHepr g

B KH10- B KWJ0-

Tponykt Kanopusix ponykt Kasiopusix

Ha | kr Ha | kr

Cano 9300 Bapanuna 2030
Macno noaconHevyHoe 8990 Xneb nueHUYHbINA 2030
Macno cnMBOYHOE 7480 Xneb pxaHom 1900
Maprapun 7460 IoBsauHa 1870
Caxap 4000 SAviua KypuHble 1570
Cblp To/IaHACKUI 3610 Cenbap aTiaHThyeckas 1450
MaunHasi kpyna 3260 Kaprodenb 830
T'opox 3030 OKyHb peyHOn 820
Mapmenan 2960 Mostoko 580
Konbaca noktopckas 2600 A6noku 460
KypsiTuHa 2410 ApOy3 380
Tsopor 2260 Kanycra 280

B Tabiauie 9T0i1 MHOro Ha NepBbI B3MJIAL HEOXKMUAH-
HocTeyi. Oka3blBaeTcsd, YEMIIMOHbl KaJIOPMITHOCTY —
KMPBI: CaJio, MacJo MOJCOJIHEYHOE U CIAMBOYHOe. 2KMpbI
KyZa KaJlopuiiHee yrIJd, NMpubimKaoTca K GeH3uHY U
HedTu. Bo3MOKHO, BaM QOBEJIOCh YMTATh poMaH MaiiH-
Puna, B KoTOpoM a3apTHble KallUTaHBI B TOHKe Ha Muc-
CUCUMM KMIOAKT B TOIKY OKOpoka. Jla, OKOpoKaMmm
MOKHO TOIUTH, Aa, OHM AAKOT OOJblle XKapy, YeM ApPOBa,
M, KaK ByAMUTe U3 Tabuuiel, 1aroT 6oJsblile SHepTMu, 4emM
caxap, ropaszio 6oJsbllle, yem xJeb.

Kpyna, xye6, MsAco oka3aauck B cepenuHe Tabamibl,
peiba BHM3Y, HMKe BCETO MOJIOKO u oBowu. IlpaBna, B
9TUX MPOAYKTaX MHOro Boxbl. Boga — He TormuBo. He
TOPUT, JazKe racuUT ApoBa.

Bapociomy 4enoBeky mnpu cupaden, QuU3NUECKU
HeTpyAHON pabore goctaTo4Ho 3000 KaJIOpUi B CyTKu.
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3000 kaJsiopuit — sTo 330 r, IPMMEpPHO CTaKaHa ABa M0~
COJIHEUHOro mMacJsa. Tak, MOXKeT ObITh, M COCPELOTOYNUTH
yCuaIms HayKM Ha CUHTe3e MCKYCCTBEHHOrO MacJa,
JaBaTh 110 JBa CTaKaHa B JZIeHb: yTPOM CTaKaH U Be-
YyepoM CTaKaH — BOT M pelleHa MpobJsieMa IUTAHUSA.
Ecan xe macyio He Mo BKYyCy, MOXXHO 3aMEHUTH €ro
rnmaykKoy caxapa. Jlaxke MHOro LeJIOi Ma4yky, HYXKHO
TOJILKO 750 T.

B pomanax npoloro BeKa MHOM pa3 CToJIOBble Oyay-
miero u3obpaxKaamuch Kak Hekoe nogobue anrtexkn. Bme-
cTo OJII0J] MMJIIOJM, CBOETO poja JIEKapCTBO OT TOJIONA.
Hepenko u Hac, XMMMKOB, CIIpalIXBalOT: He cobupaemcsi
JIM MBI KODMUTB 4YeJI0BEYeCTBO CMHTeTHYecKuMu Tabier-
kamu? IIporJoTH, 3anuya BOOOM U 3apAOMIICA SHEpruen
110 3aBTpalliHero gHsA. HeT, He Tak MpoCTo, K COXKAaJIEHMIO.
M He Tak CKyYHO, K CHaCThbIO.

Jeno B TOM, YTO IMILE NOCTABJIAET HaM HE€ TOJBKO
9HepruIo AJa paboTel, HO ellle M MaTepuaJl AJA pocTa U
1A GecripepbIBHOTO pEMOHTA OPraHOB, TKAHEN U KJIETOK.
PemonTmpoBaTh e dallle BCEro IPUXOAMUTCA caMble
aKTMBHBIE Y B CMJIY aKTMBHOCTH ObICTpee BCero M3Hallm-
BaloIMecs MOJIEKYJbI OEJIKOB.

Cbenobubiii Kupnu4i. Besikyu BBIIOJHAKIT B oOpra-
HU3Me caMble pa3zHooOpasHble 3afadn. Ects Oesky coe-
JIMHUTEJbHbIE — OHM CKpPeIIAIT MexXay cobon
MyCKyJIbl M KOCTM B CyXoxuiauax. Ipyrme Oenkyu B
MYCKYJaX, C2KMMAasACh M PACTATUBAACH, IPMUBOJAT B ABU-
JKeHMe MYCKYJIbI PYK, HOT, Tena. BeJiku KpoBu (remMorJo-
6MH) 3aHMMAIOTCA TPAHCIOPTUPOBKOI: NPUHOCAT B KJe-
TOYKM KUCJIOPOJ, AJs «TOPEHUA» U YHOCAT NPOAYKT «TO-
peHusa» — yIJIeKuciablil rad. Bejkm 3aminarT Teso
CHapyzxM (KOXKa, BOJIOCBI), Oesikm ciayxkaTt paboumm
MHCTPYMEHTOM U OpyxKMeM (KOITH, KJIIOB, pora) u, Hako-
Hell, caMoe IJIaBHOe, PeryJIMPYIOT BCe XKM3HEHHBIe IIPO-
Liecchl B KJIETKaX Y OpraHax, B TOM 4MCJe M IIpOLiecChl
TepeBapyUBaHMA NULINA.
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OTu 6enKy — KaTaamn3aTophl M PETyJIATOPLI — Ha3bl-
BaroTca pepmeHTamu. Paboras, Oeqky cHaIUMBAKOTCA U
JomarTcA. Hago X YMHUTD MM 3aMEHATD eXXeJJHEBHO U
€XeCeKyHMHO. A J1A 3aMeHbI JOJI’KEeH IIOCTyIIaTh MaTe-
puana, npuMmepHo 80—100 r B exXeIHEBHOM paLMOHe.
Crasio OBITh, pacCUMTBIBAsA MUY, HYXKHO He TOJBKO
KaJIOPMMHOCTE MIPMHMMAaTh BO BHMMAaHMe, HO M HaJudue
6enkoBoro martepuajia. Eciam He 3abbliy, «Ileorpadpusa
roJjiofa», ynoMAHyTasd B IepBOJi IJ1aBe, TOBOPUIIA UMEHHO
0 6OeJKOBOM TroJiofle, O BCEMMPHO} HexXxBaTKe OeJIKOB.
McTOYHMKYM 9HEPIUM — XKUPHI U yIJIEBOAbI MOXKHO 3aMe-
HATb JPYyT APYIOM, MOXKHO Aaxe U OejikaMu 3aMeHATb.
Ho 6esiky He 3aMeHMIIbL HIYEM, KaK pa3 OHM-TO 1 gedpu-
LIMTHBI.

Conepxanue 6enka B MpoAyKTax

Mo fpouer

Cos 349 Puc 7,6
Topox cyxon 23.8 Kaptodens 2,0
Hkpa 3epHuUcTas 23 Kanycta 1.8
Celp yennep 23 MopkoBb 1.2
Kypb! BapeHble 20,6 MoJsioko KOpOBbe 2.8
ToBsgavHa 17 Macno cnuBouHoe 0,6
Tpecka 16,5 Maprapun 0,3
bapaHuHa 15,7 Mapmenan cnenbl
CBHMHHHA 15,2 Macno noaconHeyHoe  HeET
SAnua 12,8 Caxap HET
IMueHuuHag Myka 10,5

CpaBHutre sty Tabiuiyy c Tabiamieil KaJaopuiHOCTH.
Kak BuanTe, paccraHoBKa CuJ M3MeHmJachb. Bnepenu
okazanayuch 6060BBIe pacTeHNA, MKpPa, CbIp 1 MAco. [asee
xneb, Kpymna, gaJleKo M03aAy— OBOLIM M MOJIOKO —
ONATHb-TaKM M3-3a 06MIMA BOABI B HMX, @ B cCAMOM KOHIIE
nobeauTenn wHeMIMOHATa KaJOPUMHOCTY — Maclo 1
caxap.
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CraJjio 6bITh, HeJb3A KOPMUTD JIFOAEN HM CTaKaHaMy
[TOACONMHEYHOro MacJja, HM nadkamu caxapa. Paznoob-
pa3Haa npoJyKHa ObITh myina. Hy>KHBI B Helt KMPbI U
yrJIeBoAbI (KpaxMaJl, caxap) — NuIlleBble APOBa, HY>KHbI
u 6eJIKM — TIUILIEBOM KUPIIMY AJIA pEMOHTA.

A kak ke oBoum? U 6esKka B HUX HEMHOTO, M yIJie-
BOABI He B m300uimu. MoxkeT ObITH, BOOOILe 000MTICH
6e3 osoren?

Hy Her, TyT Bac He obMaHewb. OTaAMYHO BBl 3HaAETE,
4TO C OBOIaMM M (PPYKTaMM MbI [IOJyYaeM BUTAMMHBI.
Ho o BuTammuHax 6yaeT paccka3aHO I103xe CO BCeMM IO -
pobHoCcTAMM.

Hagepnoe, y Balrey MaMbl Ha KyxHe cTouT «KHura o
BKYCHOM M 340pOBOJ nuiLe». [Ipu 9yTennu ee 1 TO armeTnT
pa3birpaerca. TrhicA4ya ¢ JMIIHMM OJIIo M Ha TaKOi
MaHep, M Ha Jpyroyt maHep. OIHUX TOJBKO OyJIbOHOB
IBaZllaTh OAMH, AeBATHAALATh CyloB-miope. Heyzkemn
ZKe IJIAl KaXK/A0ro U3 HUX COCTaBJIATh XMMMUYecKyro dop-
Myary?

K cuactrlio, 1 He Hy>KHO. Hukakoi HeT HeobxoamMMO-
ctu. Bee BKycHble u 3710poBble OJr0fa COCTOAT U3 GeJl-
KOB, XWPOB, YIJIEBOAOB, BUTAaMMHOB, COJIE}l M BOZBI.
Bceero mecTtbs COCTAaBHBIX YacTell Ha ThICAYY C JIMILIHUM
OJron, Ha Bce ThICAYM OJIIOJ AECATKOB HAaLIMOHAJbHBIX
KYXOHb.

Bopna npocta 1 nMmeercs noBceMecTHO. He Hago cuHTe-
3MPOBAThH U LIETIOTKM COJIel, B IpUponAe HalayTca Heob-
XOOuMble MMKPOKOJIMYECTBa. BuTaMMHBI CpaBHUTEJIBHO
IPOCTBI IO CTPOEHMIO, CMHTE3 OOJIBLIMHCTBA y2Ke HaJjla-
xkeH. CaMu 3HaeTe: IOKyHajlyu B amnTekax TabJeTKu u
npaxe. OcraroTcea 6eJKy, XKMUPhI U yIJeBoAbl. VIX nmpous-
BOACTBO HAJ0 OpTaHM30BaTh B IIPOMBIIIJIEHHOM Mac-
mrtabe.

CrengoBaTesbHO, M HaZl0 pa3obpaThCA, KaK yCTPOEHbI
0esiky, XKUPBI U YIIIEBOABIL.



Buoxumimmieckui
OyKBapb

Yurasa no cKjaagam... X0Td Bbl, YUTATEJN ITOM KHUTH,
Hapoj AOCTATOYHO B3POCJbINA, B OOJIBILIMHCTBE M XVMMUIO
y¥}e IpoxXoawmnM, AJis Hadajla Mbl MHpuIJallaeM Bac
MBICJIEHHO BEpPHYTbCA B JaJjleKoe MeTCTBO, KOrfia BblI,
COBCeM ellle IOHble, YIMJINCh YUTATh, Urpad KyOukamu ¢
KapTuHKamu. A—Ap6y3, B—DBapabaH. [Ipmiokuian K
b6apabany apby3 — BA — HeocMblIcJIeHHBIN cjor. Emge
pa3 napouyka Bapaban—Apb6y3. BA-BA! M HeoxkMgaHHO
MMOABMJIOCH 3HAYeHue.

M BoOT ceityac, u3yyad XMMMYECKYIO TPaMOTy, BbI
b6ynere ckyiaabiBaTh OYKBBI B CJIOTM, a CJIOTM B CJIOBA —
xuMydeckye. M umraThcAa oHM OyOyT Ha XMMMYECKOM
A3BIKE I10 CJIOraM, HallpyMep: MeTa-MeTOKCU-IIapa-oKCu-
6enzanbaerny, a IOTOM IePEBOAUTHCA — «BAHUJIMHY>.

Xummgeckue 6yKBbI — 5T0 aToMbI. Ho He OyneM puco-
BaTh MX Ha KyOMKax, BO3bMEM BMECTO KyOMKOB I{BETHbIE
IapuKy — OYCMHKM M HadHEM pasrjAfbIBaTh y30phlI,
BBILUNTBIE IPUPOAOJ1 BHYTPU HAlLIero TeJia.

Mrak, 6ycurku-aTombl. He Tak X MHOTO B MUILEBBIX
MOJIeKyJaxX. HeTbIpe OCHOBHBIX — aTOMBI YTJIEpOAa,
BOJIOPOJIa, KMCJIOpOAa, a30Ta OyayT BCTpedaThCs II0CTO-
AHHO. Ellle HeCKoJIbKO n00aBOYHBIX MOABJAAIOTCA DoJiee
nim MeHee yacto. HemeTass! OyaeM n306paxkaTh muapu-
KaMM, MeTaJlyIbl — KBajapaTukamu. VM K Kaxkiaomy npuae-
JlaeM PY4KM IJis u3obpazkeHns BaJeHTHOCTH. YTO Takoe
BaJIEHTHOCTb, BbI IIOMHUTE, KOHEYHO. DTO CHOCOOHOCTH
aTOMOB COeIUHATBLCA APYr ¢ apyroMm. Ha rabamuax mbl
b6ynem m3obpaxkaThb ee B BuAe APYIKECKM NPOTAHYTHIX
pyk. Bomopox, xiyop, dpTop, Kanamit, HaTpMit OZHOPYKH,
TOJIbKO OIHOJM PYKOM MOTYT LIEIJIATHLCA 3a MOJIEKYJIAp-
Hoe cofpyKecTBO. Kuciopon mam Kajabuuii IBYPYKH,
yriepog, — OCHOBA BCETO KMBOTO — YeTbIPEXPYKUIL.
BriBaroT u apyrue BapuaHTbI. Y a30Ta B OpraHMYECKMX
COeMHEeHNAX TPU PYKY, y dpocdopa ATk, 3aIIOMHUB 9TO
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MPaBUJIO, Mbl MOXKEM M3 HalllMX OyKB COCTaBJIATH CJIOBa
(cMm. puc. Ha c. 23).

Cior B A3blKe — 4YacThb CJI0Ba, MHOIAa MMeIOLIas
rpaMMaTH4decKoe 3HadeHue. JacTb XMMMYECKOTO CJIO0Ba
Ha3bIBaETCs PaiuKajaoM — ocTaTKoM. OJMH U3 NpocTen-
mmx — Metuia-CH,;. 3pece y 4YeTbIpeXpyKoOro yrJe-
pona omHa pyka cBoOomHa, MOXKeT INMOAXBATUTHL JHOOOM
OIHOBaJIEHTHBII aTOM MJIM PaAuKaJl.

A Takoy cnor-CH, Ha3bIBaeTca «MeTuJeH». Ha
Hero MOXKHO HaBeCUTh JBa OOHOBAJIEHTHBIX aToOMa.

I'pynmna-COOH HasbIBaeTca «kKapbokcui». Y Hee
KMCJIOTHBIE CBOJMCTBA, IOTOMY YTO [aJIeKO IOofBelleH-
HBII aTOM BOAOPOJA JIETKO TepsAeTcsd, TaK 2Ke KakK y
HeopraHM4eCcKMuxX KUCJIOT — a30THOI, CepHO1, COJAHOM.

A sTo cruproBbI pammkan-OH, o ke ruapo-
KCeuJl — HeobxoayMas cocTaBHadA 4acThb BCEX ILIeJIOUeNn U
ocHOBaHMi1. Ho y cnupTOB He LIeJOYHble M He KMUCJOT-
HbI€e CBOJCTBA, a HeMTpaJIbHble, KaK Y BOABL
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Bopa — pacTBopuTeJb, M CIIMPTHI — PaCTBOPUTEJIN B
oprauudeckoit xumumn. O603HAYAIOT MX CIIOTOM «OJI».

CnupTel HeNTpaJbHBI, a lIeJOoYHble CBOMCTBA
npucyumy rpynne NH,. Ona Ha3eIBaeTcsa «aMuH». Toxe
OJHOpYKas IpymIia, roToBad NpUIENuThk K cebe ogHOBa-
JIEHTHBIV pafyKaJl My aTOM BOZOPOAA.

«MeTuan», «METUJICH», «Kap H6oKCIIT» , «aMMH»,
«0JI»...— BOT OCHOBHBIe CJIOTM — aTOMHBbIE TIPYIIbI.
Temepb Ha4YHEM COEOMHATL MX, BBICTpamMBas CJIOBA.
Xummyeckye cJIoBa — 3TO MOJIEKY JIbI.

Kaxk HM CTpaHHO, B OTJIMYME OT YEJIOBEYECKUX A3bI-
KOB, TZle cOYeTaHyue CJIOTOB MOXKeT ObITh U OeccMBbICJIEH-
HBIM, B XMMMu Jirobasg KoMOMHaIMA CJIOrOB — PaaMKaJIOB
CyLIECTBYET B IIpUPOJE.

MeTtun rutroc Bogopon — MeTaH, 60JI0THBI ras.

H—CH,=CH,

BynbKas, BbIpbIBaeTCA OH ITy3bIpbKaMyM M3 WJa,
TaMHCTBEHHBIMM OTOHbKaMMu OJIyzKaaeT Haj TpACMHaMM,
rpeeT Ballly 3aBTPAKM U YZKMHBI HA ra30BOM ILJIATE.

Kap6oKcui mioc BOOOPOX — METaHOBasdA, MypaBbM-
Hafd KUCJIOoTa.

H—COOH=HCOOH

CnmpTOBBINI paguKajl IJIIOC MEeTHJIEH ILIIOC BOIO-
poa — METaHOJI, OH XKe MeTMJIOBBI/ CIIMPT, B IIpOCTOpe-
4yuy ApeBecHbIN. O4eHb ANOBUT.

H—CH,—OH=CH,0H

AMuH nuiroc Bojopon — aMMMak. Ero BogHBIM pac-
TBOP — 9TO HAIIIaThIPHBIN CIIMUPT.

H - NH, = NH,

Terepb BMECTO BOJOPOAA HayHEM IIPMCOEAVHATH
MEeTHJI, & IOTOM ¥ BCE IMpoYye PaguKaJbl CUENJIATh APYT
C IpyToM.
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MeTna nutroc Kap6oOKCUII — Apyras KUCJIOTa, STaHO-
Bad, WM YKCyCHad.

CH; - COOH = CH,;COOH
MeTn rUII0C MeTHMIIEH — HOBBIN PagyKaJl, STUIL.

CHJ_ CHZ_ = C2H5 -

OTMy1 IUIIOC COMPTOBBI OCTATOK — 9TUJIOBBINA
CIIMPT, OH K€ BMHHBIN.

C2H5 -OH= CszOH
A MeTUJI IIII0C MeTHJI — ra3 3TaH, TOXKe rOPYMii.
C2H5- H= CH3 - CH3 =C2H6

IIpomosnzkad Tabiuiry, BbI MOXKeTe IOABEIINBATH K
sTMIy MeTus u gobasnate K Hemy CH,, CH,, CH, no
6ecKOHEeYHOCTH, IIPM 9TOM ITOJy4Yad BCe HOBBIE MOJIEKY-
JIBI, LeJIbI pAAX. Tak OH ¥ Ha3bIBaeTCA B XUMUU — DALX
yraeBo#oponoB. Bece BMecTe oHM 06pa3yroT He(PTh.

JByX-Tpex-4eTbIpeX-ITATNUJIEHHbIE MOJIEKYJIBI —
9TO0 ra3bl. MoJieKyJbl C YMCJIOM 3BeHbEB OT 5 [0 16 —
KUAKOCTH. M3 HMX-TO M COCTOMT XKMAKOe ropiodee —
O6eH3mH u kepocuH. ITocime 16—20 uMayT yKe TBepAble
BellleCTBa — CHadaJa He O4YeHb TBepjble — IJIaCTU4~-
Hble — m1apaduHbl, a fajlee — BceM 3HAKOMBIE MoJiMe-
pEL

«Ilonn» ozHayaer «MHOro». HasblBaThb MOJIEKYJIBI,
repeYncyas Bce MX 3BeHbdA, ObLIO OBl CIMILIKOM IOJITO.
HDomycruMm, B nmapacduue 16 3BeHbeB. He craHemb ke
LIeCTHAALATh pPa3 IIOBTOPATH METWJI€H-METUJIEH-MEeTH-
JIeH-MeTUJIeH-MeTHUJIEH. .. JIJIA TaKOro AJIMHHOTO CJIOBA Cy-
LIIECTBYeT YIpolleHue — «rekcanekan». Hy a eciu B
MOJIEKYJIe ThICA4Ya 3BeHbeB? VM ThICAYA CTO AEBIHOCTO
nare? Jla M KTO MX CYUTAET, KTO MOXKET COCUMTATh?
T'oBOpPMM yHOPOIIEHHO: «ITOJIM» — MHOTIO!

Bepem TeiCcsauyy 3BeHbeB saTuieHa (H,C = CH,), coenn-

25



Yrnesonopoaw

CHy, CHg CHe CHyo CH,

meTaH aTaH nponax GyTan nenTan

nonumep

atunen nonmaTunew
C,H,C
guNMNXN0PUA NONMBMNMNXNOPHA
02 FS
TeTpaiTopaTunen Groponnact
Tednon
C,He¢

Syranunen nonuGyTaanen [ uck mayuyn CHAY



HAeM. I[JosiyyaeM ITOJIMSTUJIEH, BCEM 3HAKOMbIN, TIU-
TMEHW4YHble I1aKeTbl JJi TMPOAYKTOB, IUIEHKM JJd
NMapHMKOB. B coBx03ax MHOrzAa LieJible ITOJIA IOA IOJIK-
3TUJIEHOM.

Ecau B MosiekyJie STuIeHa OZHO 3B€HO 3aMeHeHO XJI0-
pOM, 3TO yxKe Apyroe coeauHeHue — BUHUIXJOpuUA. U
JpyToi IUIACTUK MOJydYaeTcd — MOJUMBUMHMIXIOpUA. OH
JKecTde, He TaK JIeTKO 3aropaetcsd, Kak IOoJMITuieH. U3
HEro JeJIAI0T IVIMTKMU AJIS [T0JIOB U BOXOIIPOBOJHBIE TPY-
651 [llecTh TOHH cTaJM 3aMeHsAET TOHHA ITOJIMBUHUIIXJIIO-
puza.

Eciu B ToMm XKe 3BeHe 3TUJIEHa BCe BOJOPOABI ITOMe-
HATb Ha (OTOp, MOJYYUTCA COBCEM WMHOM IIOJIMMeEp —
dropornact, oH ke TedoH. Benblst, TBepablil, ume-
aJIbHO ‘CKOJIb3KUM (JIBIXKM IOKPBIBAIOT TeQJIOHOM) U
6e3ynpeyHO KUCJIOTOYIIOPHBIN.

Huzke nzobpazkeHo bojiee caokHOE 3BeHO—OyTaaAMeH.
MHOTOKPAaTHO yYMHOXKEHHOE, OHO JaeT NoaudyTaaueH.
OTo OAMH U3 BUAOB MCKYCCTBEHHOTO Kaydyka. Jlaxke mo
CTPYKTYpPHOM POopMyJie UyBCTBYETCH, YTO 3Ty IIPYKUHM-
CTYIO0 MOJIEKYJIY MOXKHO U3rubaTh 1 pacTAruBaTh.

IIpyMepbl MOXKHO yMHOXKAaTh M YMHOXKaTb. Eciau
3aMHTepecyeTech, 3aXOTUTE CTaTh CIeLMaJIMCTaMMu, I10-
3HAaKOMUTECh C CaMbIMM pPa3HOOOpa3HbIMM HUTAMU —

-TMOKMMY M 3KECTKMMM, LBETHBIMM M ITPO3PAYHBIMMU,
OTHECTOMKMMM, TOPHYMMU U T. A. MBI XKe 3aroBOpUIN O
HUX IIOTOMY, YTO C IIOJIMMepaMM Bbl HE pa3 BCTPETUTECH
B XMMMU4YecKOi KyxHe. Ho npexze yeMm mepeiTu K HuUM,
Haﬂo%lpe,llCTaBMTb BaM ellle OAHY Pa3HOBUIHOCTH MoOJe-
KyJI, cBoeoOpa3Hyo, y30pHylo. Ha uTro oHu nmoxoxku? Hu
Ha d4T0. HamoMmmHarooT KpucTajj, HO C HUTOYKaAMM OT
KaXxao0ro yrja. HamoMmuHarOT HIECTHMHOIOro Ky4Ka, HO ¥
9TOr0 MOJIEKYJIAPHOTO >KydKa 4allle BCEro HOrM pas3Hble,
OBIBAIOT U IJIMHHIOLIME yCbl, ObIBAIOT ¥ BETBUCTHIE yCBI.
A 1HOI pa3 XXy4KM CpacTaroTCA, y OHOI MOJIEKYJIbI ABA-
TpU TeJbla, AECATOK, NeCATKM OTPOCTKOB. 3allOMHUTh
BCe HEBO3MOXKHO, M He cTapaiTechb. IIpocTo rorasgure
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Ha Tabmuiy. Kakoe paszHooOpasue naeT opraHmdeckas
xyumus!

IIlecTunorn apomaruyeckue. Heopranuieckasa xuMus
3HaeT JeCATKU ThICAY coeamHeHmil. JlecATKu ToICAY!
ExBa i1 ecTh Ha CBeTe XMMMKY, 3HAIOILLME BCe HAU3YCTh.
YTo6BI BBEIMMCATH HA JOCKe JECATKM ThICAY POpPMYJI,
YUMTEJIO MPUILIOCh OBl IOTPATUTH HECKOJIBKO IHEJA.
B oprannyeckoi1 >xe xuMuy MMIIINOHEI (1) coenyHeHw1, 1
KaxXKJbIi Tof] yuyeHble MpUOABJIAIT OeCATKM ThIcA4d. Bee
9TO MHOroobpasue — 3acayra «0OLMTEeIbHOT0» YIJIepo-
Jla, YeThIPEXBAJIEHTHOTO, YeTBhIPEXPYKOTO, CIIOCOGHOTO
NPOTAHYTh PYKy JaO00My aToMmMy, paamukally, LENo4YKe
paaAuKaaoB, CO3LATh LNk HEBEPOATHOM NJIMHEI, Ja ellle
MOITyTHO OOKOBBIMM pPYyKaMM IIpUXBATBIBATH aTOMBI,
paguKaJsbl ¥ HOBBIE LIeIIN.

M moxer cTaTbCA, YTO B M3OTHYTOM LleNM KpaifHue
aToMbl yXBaTATcA Apyr 3a apyra. Torma moJsyuures
XOpoBOJA, KoJblo. Takyue MOJIEKYJIbl Ha3bIBAIOT LIMKJIN-
gyeckumy. Camas u3BeCTHadA M3 HMUX, caMas XapakTep-
Haf — LIeCTUrpaHHas MojieKyJa 6enzosa. C Hee Hauu-
HaeTcA LeJIbIA pAJ COenAMHEHMM, KOTOpbIM Ha3BaH apo-
MaTUYEeCKMM, ITOCKOJIbKY B HEM COAEPKMUTCA HECKOJIBKO
Imaxy4mux BellecTB. B GeH30JIe mIecTh aTOMOB yriepoza
CKpeIlIeHbl TO OAMHAPHOM, TO IBOMHON CBA3BIO M OKPY-
3KeHbl IllecTbl0 aTtomaMu Bopopoga — C¢He. Kakum
00pa3oM IIecTh YeThbIpeXBaJIEHTHBIX aTOMOB yIJepoja
COeNMHAIOTCA C IIECTbIO ONHOBAJIEHTHBIMM aTOMaMM
Boziopoza? XMMMKM J[OJITO JIOMaJM TOJIOBY Haj 9TOM
3aragkoin. Hemenkui xummuk . A. KexyJse, Haureami
pellleHye, paccKas3bIBaJl, YTO pasrajika Npuilja K HeMy
BO CHe.

C npuATHO MaxHylIlero 6eH30J1a HaYMHAETCA apoMa-
Tuyeckuit pap. Jlroboit aTom Bojopona Ha ILECTUTPaH-
HMKEe MOXKeT ObITh 3aMeHeH JpyrMM OJHOBaJIeHTHbIM
'‘aTOMOM, MJIM PaaMKaJoM, MaM Lenodkoin. Ilpocreiime
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TepecTaHOBKM, M IOJydaeTcsa LeJIbl aCCOPTUMEHT apo-
MaTHYeCKMX BeIlleCTB.

Ecayu oamH, Bcero JiMillb OAMH M3 aTOMOB BOZOpPOJA
3aMEHUTh I'MIPOKCUJILHOM TPYION, apoMaTHbI OeH30J1
rnpeBpaliaeTca B (peHoJs, uaM KapOOJIOBYI KUCJIOTY,
ANOBUTYIO, Ne3UH(UIMPYIOILYIO XKUIKOCTb, CMEpPTeJb-
Hy!0 114 6akTepuit. Elje oguH rMapoKCeu, 1 riepes BaMu
TMAPOXMHOH — MIPOsABUTENIL B  portorpacdpum. Ilectu-
rpaHHOe KOJbLO IUIKOC KMCJIOTHBIM, ILIIOC SPUPHBIN
pagMkal — 9TO JIEKapCTBO acClMpPMH, >KapOIOHM¥Ka-
rolfee. O4eHb I10XO2K Ha HEro BaHMWJIMH. He 1Be HOXKKMH, a
Tpu. Kosb1o IIIOC aMMH — aHWJIMH, OCHOBA XMMK4e-
CKMX Kpacok. Kojbllo ILII0C MeTus — TOJIyOJI, OCHOBA
B3pbIBYATBIX BEILIECTB.

ITopasurenbHoe pa3Hoobpasue. BeckoHeuHbl1 Habop
CBOJICTB. YJIBOEHHO€ KOJIbLI0O — MNaxyymuit HadpTaJuH,
CMepTh AJIA MOJIM. Y TpOEHHOe KOJIbLI0 — KpacCKa aju3a-
PMH, TOT CaMbIl, KOTOPBIN BEITECHMJI ITPUPOAHDbIE KpacK-
Temu. A KOJbIO yYeTBEpEHHOE — MHAUTO, BBITECHEHHBIN
KpacuTesb. YyTb IIOCJIOXKHee CBOeEro Inobegurens.
VIHaUro To>Ke MOXKHO CUHTEe3POBaTh.

W B 3aKkJI04€HMeE ellle ABa KOJIbl]a, HEMHOXKKO yCJI0XK -
HeHHble. B yryepogHyo LEeNno4Yky 37ech BCTaBJIEHBI
aToMbl Kucjaopoja. ToxKe BKIIOYMINCE B X0poBoA. OgHO
M3 KOJIel| LIeCTUIPAaHHOe — 3TO TJIIOK03a, BMHOTPAaAHbIN
caxap. JIpyroe KoJbLO — NATUTpaHHOe. PpyKTo3a.
Korga ke oHM coenuHAIOTCA, NOJydaeTcA caxapos3a —
OHa e CBEKJIOBMYHBIN caxap, OHa XKe TPOCTHMKOBLIN
caxap, TOT CaMblif, KOTOpPbIiI Mbl €IuM C HaeM, Kode,
KJaJieM B TOPTBI, IMPOXKHBIE, IIMPOTH.

BoT u nobpayychk MbI, IMPOIAA 4Yepe3 YIpPOLIEeHHbI
XMMUUYeCcKyit 6yKBaphb, 10 MUILEBOM XUMMUMA.

Caxapupie Oycbl, Hamn xumudeckuit OykBapb MbI
HayyHaJM ¢ a3byku. BykBa — atoMm, pazmukaj— cCJOT,
MOJIEKyJla — cJIoBO. HO moToM mouwM Takue MHOTO-
CJIOKHbIE MOJIEKYJIBI, YTO M Ha3bIBATh KaXKAbI CJIOT He
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XOTeJOoCh, 3aMeHMJIM Mux o00oOLIaIoIMM  «ITOJIN».
Kaxner aTtoM-6ykBy MbI M300pazkajy 1BEeTHBIMU
wapukamu. Ho B riarokose 24 aroma, B IJla3ax IIeCTpPMUT.
Ynopoctum pucyHok. Ilyeth OymeT y Hac IVIIOKO3a 3eje-
HBIM IIeCTUYTOJILHMKOM, raJakTo3a — CepbIM, a PpyK-
TO3a — OPaHXKeBbIM MIATUYTOJBLHUKOM. Bee 9Ty coenyHe-
HMA Ha3bIBalOTCA caxapaMy. Caxapa OTHOCATCA K YMUCITY
YIJIEBOJIOB, ITOCKOJIBKY COCTOAT OHM KakK Obl U3 yriepona
u Boabl. Popmysia rarwoko3el — CgH;,04. ITocumraiire:
LIIeCTh aTOMOB yTJlepoja M ILIeCTb MOJIEKYJ BOABI. A Te-
repkb MOrJIAANTE Ha PUCYHOK. He mpocTo pacrpezeseHsl
110 IIeCTUYTOJBHUKY aTOMBbI, He BCErAa CTOUT KMCJIOPOX
PAOOM C BOZOPOIOM.

Mrak, MBI yCIOBMJIMCBH: caxapuy— cJoBO. I'JIIOKo-
3a — 24-x-OyKBeHHO€ CJIOBO, CJUIIKOM JJIIHHOE,
I09TOMY M300pazkaeM ero LBEeTHbIM ILIeCTUYTOJbHUKOM.
A Tenepb HayHeM COCTaBJIATH M3 CJIOB IMPENJIOKEHUHA,
CHadaJja IpocTeNilne — U3 ABYX CJIOB.

Tsroko3a + pyKTO3a = caxapo3a, CBEKJIOBUYHBII ca-
xap.

T'1r0K03a + IIoKo3a = MaJlbT03a, COJI0NOBBINM caxap.

T'anakTo3a + ryroko3a = J1aKT03a, MOJIOYHBIN caxap.

JlakTO3a conepKuUTCA B MOJIOKE KMBOTHBIX ¥ B MaTe-
PMHCKOM MOJIOKe. B muille HOBOPOXKAEHHBIX 39TO €AUH-
CTBEHHBI yIJIeBOA. B nx sKejsiyake JakKTo3a pacllenJis-
eTcA 1oj AeicTBueM pepMeHTa JIaKTadbl (TakTA3A pac-
mweniAgeT JgakTO3Y). Ho sToro dpepmeHTa HacTo He
6bIBaeT B KeJdyAKe ¥ KUIIEYHMKE B3POCIBIX; TaKue
JIIOAM He CcIocoOHBI IlepeBapuBaTh MOJIOKO. IJia Hux
IIpUIILIoCh pa3paboTaTek CllenuaJbHOe MOJIOKO, IIe JIaK-
TO3a 3aMeHAeTCA CaxXxapo30¥l MM IH0K030¥. C MOJHBIM
MIPaBOM TaKO€ MOJIOKO MOXKHO Ha3BaTb MCKYCCTBEHHBIM,
ellle He CMHTEeTUYEeCKMM, HO U He IIPUPOAHBIM.

IIpn paciienseHun AmMcCaxapuaoB — JIAKTO3bI UJIN
caxapo3bl Ha OAMHOYHBIE MOHOCAXapMIbl MIPOUCXOOUT
HEKOTOpoe NpeBpallleHue — MHBepCus, II03/Hee Mbl pac-
CKaxkeM 0 Hel noapoOHO. Takoil pacllenyeHHbl1 U rIpe-
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BpallleHHbI}1 caxap Has3bIBaeTcA MHBEPTHBIM. B xemyn-
Kax Im4eJl ToXKe TIoJIydaeTcAd WMHBEPTHBIA caxap, B
pe3yabTaTe M B MeJle caXxap MHBEPTHBIN. OH HECKOJIBKO
cJiale o6bIYHOTO, [IO3TOMY M MeJ cJIallle.

CiagocTe NPUMHATO WM3MEpPATH II0 HEKOoel LIKaJle,
Ecin caxapo3dy npuHATE 3a 100, cramocTb (OpyKTO3BI
O6yner 173, naBepTHOrO caxapa — 130, CJIafoCTh IVIIOKO-
3Bl — 73, a JIaKTO3bI Becero yimib 16. ndpel noka3niBa-
IOT, YTO MHBEPTHBIN caxap Bpoze Obl BbIrogHee 00bIYHO-
ro. Ho B KoHAMTEepCKOM feJsie OH He Bcerna ynobeH. OH
KalHO BIIUTBIBAeT BOAY, M u3pennue MokHeT. Mapwmenar,
re MHOTO MHBEPTHOTrO caxapa, MOKPbI, HealneTUTHBIN
Ha BUI.

C KOpOTEHBKMMM AMcaxapuaaMy Mbl IO3HAKOMMUJIINCE.
ITepeiineM Terepb OT KOPOTKMUX XUMMMYECKUX ITPelJIOKe-
HYA K JIVIMHHBIM, COCTOAIIMM M3 COT€H M ThICAY CJIOB.
(ByIlre MBI yCJAOBUJIMCH, YTO OAMH caxapui — OAHO CJIO-
B0.) Ho He cTpammnTeck. Ilepexon OoT ABYX CJIOB K ThICAYe
Oyner HeTpyneH. IIpu Bcelt CBOeiI MHOTOCJIOBHOCTH IIPH-
poza o yauBJIeHus ofgHooOpa3Ha. Mbl y2Ke CTOJIKHYJIMCh
¢ 5TMM oAHOoOOpasmMeM B IOJMMepax: I3TUJIEH-3TUJIEH-
9TWJIEH... ThICAYM pa3. A TyT OyneT IJIIOKO3a-IJIIOKO3a-
[JIIOKO3a-TIJKKo3al..

ITocmoTpuTe cHOBa Ha PUCYHOK. BOoT nemodka npu-
MepHO n3 1100 IyII0KO03, CKpeIlJIeHHBIX aTOMaMy KMCJIO-
pona. OHa Ha3bIBaeTcA aMMJIO30M.

Ilenouka 4yTh ITOCJIOXKHEE, C Pa3BeTBJIEHUAMU NPy~
06JM3NUTENBbHO depe3 25 caxapmioB, Ha3bIBAeTCA aMMJIO-
nekTHOM. OHa ObIBaeT ellle OoJjiee TPOMO3JKOM — IO
2800 cJI0B-TIIOKO3.

CmMmechk e 9TUX QJIMHHIOINMX LelloYeK, MPAMBIX U
pa3BeTBJIEHHBIX, HOCMT Ha3BaHme Kpaxmanaa. CHOBa,
MPOPBaBIUMCh CKBO3b XMUTPOCIJIETEHUA XUMIIECKOTO
A3bIKA, Mbl OPUXOAMM K YeMy-TO 3HakKoMomy. Kpax-
MaJl — OCHOBHOJ ITOCTAaBUIMK YIJIEBOAOB B HAlll Opra-
Hu3M. Kpaxmasom chHabxaer Hac xJeb, kapTodpes,
ropox, €os, Kpyra.
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Caxapo3a JerkopacTBop¥uMa, caMy 3HaeTe, KakK caxap
TaeT B BoZe. B oTyinume OT KOpPOTEHBKMX AMCaXapuUIOB
IJMHHBbIE KpaxMaJibHble OycChbl IIJIOXO pPaCTBOPAIOTCA.
Ilaxke TIpM HarpeBaHUM OHM TOJIBKO BIIMTBIBAIOT BOAY,
0obpa3ya cTyneHb — Kucesb. BO3M0OXKHO, BaM CJIy4ajoch
3aKJeyBaTh OKHa, HaMa3blBaA OyMmary KpaxMaJbHbIM
CTyZHEeM. B nmpOMBIIITIEHHOCTHM Ke yAaeTca pacllenIaTh
IJIMHHBIE LeNyM KpaxMaJa, IpeBpamasg mx B 0Oosee
KOPOTKME — PacTBOPMMBIN NeKCTpMH U Ja’Ke B MOHOCa-
Xapua — B IVIIOKO3Y.

Kpaxmasn He peKopACMeH OJMHBI Cpefy CaxapuioB.
IIpeBOCXOAUT €ro LIeJIJII0JIO3a, OHAa Ke KJIeTYaTKa, BXO-
JALasg B COCTaB BOJIOKOH CEHa, COJIOMBI, ApeBeCHHBI, a
TaKzKe XJIONKA, JIbHA, KOHOIIJIN, — CTaJIo OBITh, B CUTELl,
JeH, B BepeBkyu. KijeTuaTka JJjiMHHee KpaxmaJjia, HO TIO
CTPOEHMIO CTOJIb K€ MOHOTOHHA: OychI-OychbI-Oychl, Bce
U3 TJIIOKO3BI, HO HECKOJIBKO MHOTO CTpoeHusa — u3 bera-
IJII0OKO3bI. VIHOM pa3 B HuTKe 10 3000 6ycuHOK GeTa-riaio-
KO3bI. B oTiiMume oT KpaxmaJia 1eJ1IJo03a He Habyxaer
B BOJle 1 COBepLIEHHO HepacTBopyuMa. Haim nuieBapu-
TeJIbHble (PepMEHThI ee He PaCIUEelIAIoT, U, YBbI, ipeBe-
CMHY MBI eCTh He MozKeM. Jlaxke B KeJIyJIKaxX TPaBOA-
HBIX KJleT4aTKa TpaBbl IlepeBapMBaeTCAd C IIOMOILbIO
crienMabHbIX MMKpPOOPraHm3mMoB. TeM He MeHee M IJiA
Hac KJjleT4yaTKa IToJie3Ha, Jaxke Heobxoamma B HeDOJIb-
mIMX KoJim4yecTBax. YacTuubl ee, IIpoxXoAd Hepes3 XKeJy-
JOK ¥ KMIIeYHMK, pa3fpaxKaloT UX CTeHKU U TeM IIOMO-
raroT NuileBapeHunIo.

Ho camoe BazxKHOe (BO3bMMTE Ha 3aMeTKy, OXKaTyi-
CTa) B TOM, YTO KJIeTYaTKa COCTOUT U3 IJIFOKO3bI, 3HAUMT,
B IPMHIMIIE MOXKHO ITOJIy4YaTh CaxXap M3 COJIOMbI, cTeb-
Jiey, OIIMJIOK U OpOB.

VY3ke ceifuac BO MHOTMX CTpaHaxX XMMMKM MILYT ITyTH
rugposm3a (pacllerieHus) KieTdaTKu. TpyaHocren
3nech HeMaJsio. O HMX MbI pacCKazKeM [1032Ke, B IVIaBaX,
MIOCBSAIIEHHBIX TEXHMYECKUM TPYAHOCTAM.

Crmcok moJmMcaxapyuiioB HYKHO 3aBepILNTL ellle U
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Cepbru ¢ nogBecKaMim.






POA, IpeBpaTUTL ABOMHYIO CBA3b B IIPOCTYIO, OAMHAP-
HYI0, U3 PaCTUTEJIBHOTO XKYpa MOXKHO TOJIYy4YUTH rTofobue
KMBOTHOTO. VIMEHHO TaK rOTOBATCA pa3Hble copTa Map-
rapmHa.

Y KUpOB HECKOJILKO 3aMedaTeJIbHbIX ocobeHHocTelt ¢
TOYKM 3peHus XMMMKa (1 efoka). [lepBasa U3 HMUX: BBICO-
KafA TeMIlepaTypa KumneHus. Baarogapsa sToMy Ha Xupax
yaobHo kapuThk nmuily. OHM He UCMAPAIOTCA C ropAdeit
CKOBOPOJEI.

Bropasa ocobeHHOCTB: € BBICOKOM TeMIIepaTypoi
KUIIEHUA codeTaeTcs AOBOJIBHO HM3KaA TeMrepaTrypa
NJIaBJeHUsA — HUXKe HyJd Y pPacTUTEeJbHOro Macia, a 'y
KMBOTHBIX XMPOB OJIM3KasA K TeMIiepaTrype Teja. A 9TO
uMeeT Oouibllloe 3HaveHMe 1A KyJsmHapmm. CpaBHU-
TeJIbHO TYTOIUIaBKMI OapaHmii KMpP XOpOILI TOJBKO IJIA
o4yeHb ropaumx Oion. KopoBbe macio TaeT BO pTy,
co3maeT IMPMATHOE OLUyLieHue ¢ Jiroboit enoit. I3 pactu-
TeJIbHBIX MaceJs OJHOMY JIMIIL LIOKOJIQZHOMY IpUCYIle
TO Ke cBoycTBO. OOBIYHO XKe pacTUTeJbHbIe MacJa
KUAKM TIpM HyJle TPaaycoB, MOTOMY OHM XOpOIUM C
XOJIOOHBIMM 3aKyCKaMM.

TemnepaTypa niaB/eHHsA XHPOB

XKuBoTHbIE KHUpbI !l PactutenbHble KHpbl
Bapanun xup 44 -50° XnomnkoBoe Maco —34°
CBHHOE cajio 36-45° IloacosmHe4yHoe Macio —21°
KypunbIi x)up 33-40° KonomnsHoe MacJio —17°
KopoBbe macno 28 -33° JIbHsHOE Macsio —17°
I'ycuHbIN XUp 25-35° IllokonagHoe Macso 30—34°
CoBsixum xup 25-30°
Ho camoe BaxXHOe CBOMCTBO XKMPOB— OoJbllas

KaJIOpUIHOCTL. B Kustorpamme xkupa 9300 Kasopmit —
TPEeXCYTOYHBI SHEpreTUYeCKuil MaeK CpegHero JejoBe-
Ka. B yrieBomax Tosbko 4000, a B xJiebe, KpyTie, MsAce —
2000—3200, He boJee 3200.
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Tlouemy 3XUpHI Tak 6oraTel KaJgopuamu? Pazobpatbes
HEe CJIOXKHO, BHMMATEJBHO IVIAAA HAa POPMYJIBI.

DOHepruio AalOT HaM aTOMbl yIJepoAa M BOJOPOJA,
COeAMHAACh C KUCJIOPOAOM, «Cropas» B KMUCJOpOZeE.
7000 KaJOpMi1 MPMHOCUT KMUJIOTPaMM yTIJepoja, a KMUJo-
rpaMM Bogopoaa — okoJyio 30 000. Ctano ObITb, 4eMm
Gosblile yriepozia u B ocobeHHOCTH yeM OoJibllle BOAO-
poZa B MOJIEKYJIEe, TEM LieHHee OHa Kak roprouee. Hedts,
cocToAIaA U3 YUCTBIX YTJIEBOAOPOAOB, AaeT 10—11 ThIc.
KaJlopuit Ha KmiorpamMMm. Camoe IieHHOe roprdee —
METaH: B HEM dYeThIpe BOLOPOAA Ha KaXKJbIil aTOM yrJe-
pona.

IIpucyTcTBMe Ke KMCIIOpOZa B MOJIEKyJe O3Hadaer,
4YTO TrOpeHMe YacTM4YHO Yy3Ke COCTOSJIOCh, HEKOTOpble
aTOMBI YIJIEPOZA MM BOAOPOAA OTAAJIM CBOXO SHEPTUIO.

B mosekysiax KMpOB TOJIBKO ABa aToMa KMcJopoza
(MaJIO KpacCHOro Ha HAIIMX LBETHBIX Tabiuiax) — oba B
kucaoTHoM octaTke COOH. Bcee ocTanbHOe — yriiepoa u
BOZOPOX.

B Genky xe nommumMo 6ajJIaCTHOTO KMCJIOPOJa BXOIUT
elge 1 a30T. A30T MOT GBI OKMCJIATHCA, HO OH «a-30T» —
HEXKM3HEeHHbIN, MHepTHBII. YTOOBI 3axKedyb ero, HyKHa
MOJIHMA IO KpalHeii Mepe. MoJiHMII, KaK M3BECTHO, B
HallleM JKeJyKe HeT.

2Kupbl — HawiIydlllee ropiodee... HO He 00A3aTeNb-
Hoe. OpraHu3m 6e3 Tpyza 3aMeHseT MX yIJeBOAaMy, a
€CJIM YTJIEBOZOB HeT, 3aMeHAeT u 6enkamu. OcTpo Heob-
XOAMMBI TOJIBKO HEKOTOpbIe HeHaChIIIleHHble KMUCIIOTHI, B
OCHOBHOM JIMHOJIEHOBAas M apaxXxMAOHOBadA. VX OTHOCAT K
BUTaMMHAM.

KpomMme Toro, 3)KM3HEHHO BaxKHEbI JJ1 Hac occommmm-
Ibl— XKMpEI, cofepKaime docdopHyoo Kucaotry. OHu
cHabkaroT opranm3M ¢ocdopoM ¥ IMOMOTalT IIpeBpa-
LIATh XKUPbI B IMYJIbCUM — MEJIKME KaIeJbKM B pacTBO-
pe. K docdommmmumam OTHOCHMTCA M XOJMMH — OYe€Hb
BasKHOE BEIIeCTBO, HYXKHOe JIJIA Iepefayy CUTHAJIOB 10
HEpBaM.
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Iloxoxue Ha 3Meii. 3HAKOMCTBO C XUPaMu U yIJjeBo-
JaMM Kak-TO OOHafeXXMBaeT KOHCTPYKTOPOB XMMIfde-
cKOM muum. MoJjeKysbl KMPOB 3aHATHO BBITJIAAAT, HO
He TaK yX OHM CJIOKHbI: TJIMUEPUH M TpU KUPHBIE
KMCJIOTBI. Y TJIEBOJBI TPOMO3AKM, HO MTOCTPOEHBI U3 OHO-
TUMITHBIX MOJIEKYJI, TOXe He 4epecyyp CJIOXKHBIX.
HanmnspiBail 1 HaHM3bIBal IVIIOKO3Y, IOJIYYHMIIb KpaX-
MaJl. A MOXKHO M He HaHU3BbIBATh, IUTAThCSA YUCTOM IJTI0-
KO30i1.

Ho renepb HaM Hano pa3bupaTbCA B HaMCJIOXKHEN-
meM — B 6esikax, He0o6XoAMMOM MaTepyaJie AJs XKUIHMU.

Y3Ke roBopmiioch, 4To y 6€JIKOB MHOXKeCTBO 00sa3aH-
HocTeyl. EcTh cpeay HuX CBA3YIOLIME — COeNVHUTENb-
Hble, eCTh TPAHCIIOPTHBIE — B KPOBH, JABUTATEJbHbIE —
B MYCKYyJIaX, JKeCTKMe — B HOITAX... HO BaXHee BCeX
6enku-epMeHTBI, aKTUBHBIE KaTalM3aTOpbl BCEX U
BCAYECKMX XMMMYECKMX peaKumit: 6esIKu CKieyuBaroIme
u npobsie, OKMCINUTEIM, BOCCTAaHOBMUTEN, BO30yayuTe-
JIM, YCKOPUTEeNM, 3aMeJJIMTeJIN... B OOIleil CJI0XKHOCTH
nobpas cOTHA ThICAY pa3HbIX OEJIKOB.

ITo dopme pazmnyarT 6Geaku ubpuINApHbIE U
rarobynsapHble. Pubpuiia — 5To BOJIOKHO; ubpUILIAp-
Hble 6eJIKM MTOX03KM Ha HUTKH, IVIOOyJIApHBIe ITOX0XKM Ha
LIAPMKY UM 9asMricouzbl. 1o CylLIecTBy 9TO Te 3Ke HUT-
KM, HO CBepHyTble B KJIyOOK M CKJeeHHble Koe-TZe.
XyMMKaM MPUXOAUTCA STOT KJIYOOK paciyThIBaTh.

K dbubpuniapHbeIM OeJIKaM OTHOCATCA:

1. KonyareHbl — OeJIKM COEOMHUTEJIBLHOM TKaHM.
IIpumepHO MoJIOBMHA 0E€JIKOB KMBOTHBIX — KOJIJIAr€Hbl.
B kuniamenn Bosie oHM NpeBpallalOTCA B pacTBOPYMMbIE
2KeJJaTUHEBI, KOTOpble NepeBapMBaloTed Jy4ie. Hayums-
IMCh BapUTh MACO Ha OTHEe, INepBOOBITHBIN 4YeJIOBEK
odeHb obOJeruymya paboTy cBoeMy COOCTBEHHOMY
XKeJNYIKY.

2. DyacTuHbl 00pPa3yIOT CyXOXKWJIMA U CTEHKM apTe-
pwit. OHM 1ToKo6GHBI KOJIIareHaM, HO B 2KeJIaTHHBI He Ipe-
BpAaIlalOTCA.
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3. Kepatuusbl. /I3 HUX COCTOAT ILIEPCTh, BOJIOCHI, KOT-
TH, HOI'TY M KOIIBITA.

4. Muo3uHbl — 6eJIKM MbIlIeYHOM TKaHu. Obecrneun-
BaIOT COKpalleHye My CKYyJIOB.

5. dubpouHbl — 06pa3yrTea Ipyu paHeHuu u3 Geska
ubpuHOreHa (BOJIOKHA POXKIAOIIET0), KOTOPBIi [I0CTO-
SAIHHO HaXOAMUTCA B KpOBU. BBICTpO cBepThIBaIOLMECA
(puOpPOMHBI 3aTAIMBAIOT LAPANIMHY WJIM PaHy TBEPABLIM
CTPYIIOM.

Tnobynapuble 6enKy, B OTIM4YMe 0T pUOPUIIAPHBIX,
pacTBOpPMMBI B BOZAE M B BOAHBIX PAacTBOpax KMCJIOT,
mejrodest wim coaeir. K ux uucity npuHaajgexar:

1. AnpbyMuHBI, Aamuye KOJJIOMAHBIE pPACTBOPHI B
anucToit Boge. OHM comepzKaTcA B dAiille, CbIBOPOTKeE
KpOBM, B MOJIOKE (JIaKTaJIbOyMMHBI), B ceMeHaxX 6000BBIX
pacTeHui.

2. T'nobynmHBI HEpacTBOPMMBI B YMCTOM BOAe,
PacTBOpPAIOTCA B COJIEHOI.

3. IIposamMuHbl pacTBOPMUMEI B 60—80 Y%0-HOM 9TWUIIO-
BOM (BMHHOM) criipTe. Berpeyaroresa B ceMeHax 3JIaKOB.

4. T'mroTenmHbI — pacTuTesbHbIe Oesnku. ITopmaroTca
TOJIBKO I1]€JIOYHBIM PacTBOpaM.

Besiky HemapoM KJacCUMUUUPYIOT II0 pacTBOPMMO-
ct. VIX paspesidaioT U COpTUPYIOT, PacTBOpsAs B BOJE,
KMCJIOTHOM MJIN 11IEeJIOYHOM Cpefe.

Mousekysnbl 6eJIKOB I'POMAAHBL.. 110 MOJIEKYJISPHBIM
MacuIrabam, KoHeyHo. OHM COCTOAT M3 MHOIMX TBICAY
aToMOB. MOJEKyJIApHBI BeC MX — JEeCATKM, COTHHU
TBICAY, MUHOTAA — MWJIJIMOHBL

MonexynapHsiii Bec 6e1K0B

Kaszeun 24000  3euH KyKypy3bl 51000
I'nuagus nueHUB! 27500 I'emoryiobynuH 70 000
JlakTorno6yauu 38000 DmecTHH M3 KOHOIUIH 310000
AnvHbIA ans0yMUH 44000 T'emoumanuH yaurkd 6500000
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B cdubpunnapusix 6eskax AECATKM ThICAY aTOMOB
BBITAHYTbI B €AMHYI0 HUTH; B IJIOOYJIAPHBIX HUTHU 9TH,
KpoMe TOro, ellle U IIepenyTaHbl, CKJIeeHbl MeXay coboit
TUAPOKCUIBHBIMYA, COJISHBIMM MM CEPHBIMM MOCTMKAMM.
3mea, ga eme co caumummmmuca kKosbuamu! Koy6ok
HUTOK, 3allyTaHHbI KOTEHKOM!

3a Kakoi ¥*e KOHYMK yXBaTUTBLCSA, YTOOBI paclyTaThb
6enkoBBII KIyOoK? la 3a HMTOYKY M IOTAHEM. Ilosm-
Mephl NOX03KM Ha Oychl, HaHM3aHHBIe Ha HUTKY; yIJe-
BOJBI TTOXO0XKM Ha Oychbl, HaHM3aHHBIE... BeJiku Toxe no-
X03KM Ha 6ychbl, TOIBKO OyCcHA B yIJIeBOAaX HAa3bIBAETCH
caxapmunomM, a B 6esIkax aMUMHOKUCJIOTOM (CM. C. 45).

ITIpocreriiaas aMMHOKMCJIOTA IIOJIydaJlachb y Hac Ha
Tabmuie, B OGyKBapyuKe paAuKaJoB, B TOI KJIETKe, Ine
BcTpeyasica aMuH NH, ¢ kucioTHeIM octatkom COOH.

O61uaa dpopMyna aMUMHOKMCIIOT:

H,N — CH — COOH
|
R

rae R — xaxoit-uubyap paaykad.

Kucnorrocers pagukana COOH =HemnrpanusyeTcd 1e-
JIOYHOCTBIO aMMHa. DTO KaK Obl opraHudecKas CcoJib, aHa-
JIOTMYHAsI HEOPraHW4IEeCKUM COJIAM, M, IOFOOHO COJIAM,
OHa pacTBOpAeTCA XyXKe uiau Jydile B Boje. IIpoune
XVIMMUYECKME CBOMCTBA aMMHOKMCIIOTHI 3aBUCAT OT paay-
KaJja, a CBojyicTBa Oesika OT TOro, KaKue MMEHHO aMMHO-
KMCJIOTHI M B KAKOM MOPSAAKE HAHM3AaHbI HA HATKY.

Bcero B mnocTpoeHmy OeJKOB y4YacTByeT OKOJIO
20 aMuHOKMCIOT. OHK IepednciieHb] Ha Tabauile 6eIKOB.
3ay4MBaTh HauM3yCTh He HaJ0, HO BO3BpallaThcs K Tab-
JuLe NPUAETCA He pas, CIpaBJAsCh, 0 KaKOW aMMHO-
KMUCJIOTe MAeT peyb. VI ecay npuriaagurech, Bbl 3aMeTH-
Te, 4TO Bce pa3HooOpasue MxX CBOAUTCA K TOI WJIM MHOMK
paccTaHOBKe Bcex Tex Xe rpymnil. TyT npuueruied Boao-
poA, a TaM MeTWJI, MJIM JBa MeTuJa, MJIM NpOCTeNIINMi
CIIMPT, JJIM apOMaTHM4YeCKMil LIeCTUYroabHMK — 6eH30J
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unu ¢eHos. ViHoraa B OenKyu BKJIIOYAIOTCA ¥ ApyTHe
rpymmbl. Tak, B KaszeuH MOJIOKA BXOAMT OCTaTOK ¢hoc-
¢OpHOI KMUCIIOTHI.
O6uiasa ¢opMysia aMMHOKUCJIOTHO} MOJIEKYJIbl BBI-
IJIAOUT TaK: COOH
I

C
A\
HN R H

L - ananun

MO3KHO p1COBaTh M MHaYe, Kak Obl 3epKajIbHOE 0Tpa-
JKeHue: COOH
|

c
7N
H R NH

2
D— anaHnH

Takas 3epKajJbHas MOJIEKYyJIa MHaye BO3LEMCTBYET
Ha CBEeTOBbIE JIy4H, U OKa3blBaeTcd, [Py BCEM CXOJICTBE,
3TO Jipyroe BewlecTBo. IlepBoe Ha3bIBaeTCs JIeBOBpallia-
oMM — L, BTOpoe — mnpasoBpalnaroimyMm — D. U BoT
YTO 3aMeyaTeJbHO: BCe XKMBOTHBIE M BC€ PACTEeHMA Ha
3emJie CTPOAT cBOM TeJjia 13 6eskoB L.

Toyemy 3eMHas *XM3Hb TaK HACTOIYMBO MNPEAIIOYM-
taer L-amuHOKMcIOTBI? Bompoc 5ToT OTKpBIT. Bo3-
MOZKHO, 3TO MCTOpPMUYECKas CIYHaMHOCTD; XKM3Hb HEKOTAa
BO3HMKJIA U3 JIeBOBpallaollero 0eska, M MMJIMapAbI
JIeT IIOTOMKM IIEpPBBIX CYIIEeCTB NpPUAEP3KUBAIOTCA Tpa-
IniMoHHOM ¢popMbl. Ho BO3MOIKHO, JlaxKe BepoOATHee,
4TO JIeBO€ BpallleHye 10 KaKO-TO MpUYMHe BbITOJHee Ha
3emHoM 1ape. Ilo kakoit npuunnHe? Hayka He Ha Bce
BOIIPOChI MOZXKET OTBETUTh.
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Benou ( puonyuneasa )

Tax uyu uHaye, Mbl BBIHYK/I€HbI CIUTATLCA C Kallpy-
3aMM OpTaHM3Ma, KOPMMUTBL €ro TOJIBKO GesKaMu, CJIo-
JKE€HHBbIMU U3 L-aMMHOKUCIIOT.

Kuura us oguoro ciosa. IlocTpoeHne 6e1K0BOI MoJie-
KyJbl HauMHaeTCsA NPy B3aMMOAECTBUM IBYX aMUHOKM-
cyoT. IIpu oTom obpasyerca cBsa3ps CO—NH — menTuy-
Has CBA3b.

H H

| |

H,N— C —COOH + H,N — C — COOH —
| |
R R

H O H H
Lo
— H,N —C —C —N — C-—~ COOH
| |
R R
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CoenmuHeHye mapbl caxapuZIOB Ha3bIBaeTCA Aucaxa-
pYIOM, coelyHEHMEe ABYX aMMHOKNUCJIOT — JUIIENTHUIAOM.
XumiraecKuit A3bIK 04eHb JiorirdeH. CoeqyHeHe MHOTUX
AMMHOKMCJIOT ~— MOJIMITENITH.

Besnky — oueHb IuIMHHBIE NTOIUNENnTHAbLL. VIHOTA OHM
COCTOAT M3 COTE€H M TBICAY OCTATKOB aMMHOKMCJOT,
HAHM3AHHBIX BCE Ha Ty K€ HUTKY.

ATOM MBI CHMUTAJIM XMMUYECKON OYKBOM, MOJIEKYTYy —
CJIOBOM. AMMHOKMCJIOTa — TOXe CJIOBO, MHOTAA
IOBOJIBLHO AJIMHHOE — C ABYMA-TpeMd AecATKaMy OYKB.
Besok ke — cJI0BO, B KOTOPOM HECATKM M COTHM ThICAY
6ykB. Bo Bceit 9T0l1 KHure o nmile OyAyliero mpuMepHoO
200 teIc. 6ykB. Beslok — cnoBo-KHura. KHura u3 ogHoro
ciosal

IOnvmuIonMe HuT Oesika He O6bIBaloT mpAMbIMKU. OHU
n3rmbaroTca, CKpy4mMBalOTCHA, CILIETAlOTCA M CKJeUBa-
I0TCA MeXay coboit MocTukKaMy. MocTukm o0pa3yroTes,
KOIZla PpPAABIIKOM OKa3bIBAIOTCA aMMHOKMUCIOTBI C
MMPOTUBOMOJIOXHBIMM 3apAfaMM, HAIPUMED JM3UH C
NH,* u acmaparuHoBas kuciora ¢ COO-. CoJseBoit
MOCTHK.

HuTu MOTyT CBA3BIBATLCA U AUCYIBMOUAHBIMA CBA3A-
MM, ecyIM PANOM PacIioJIoKaTcs ABa OCTATKa LMCTeMHa,
cozepKarlero cepy. CepHbII MOCTHUK.

OcobeHHO MHOrO AUCYJIb(MUIHBIX CBA3el B Oeskax
LIEPCTY M BOJIOC. DTUM M 00bACHAeTcA MX ocobeHHasd
MPOYHOCTE. MeHee NpOYHbI MHOTOYMCJIEHHbIE BOAOPOM-
Hble cBA3M. BonopogHbIit MOCTHK.

CosieBble MM AUCYJIb(UAHBIE CBA3M NpUAAOT OeJ-
KOBOJ MOJIEKYJIE CTPOTO OIIpEeAeJIEHHYIO «yIIOpAAOYeH-
HYIO» CTPYKTYpPY, IpE€BpalllaloT ee B CIIMPallb, 3aBUTOK,
CKJIQALIBAIOT TapMOILIKOM. YTIOPAAOYEHHOCTh 3Ta PE3KO
MeHsAeT cBolicTBa beska.

B cpene ¢ ompezesleHHOM KMCJIOTHOCTBIO MOJIEKYJbI
6eska caIMmarTcsa APYT C APYroM, PacTBOPUMMOCTH MX
yMeHblIaeTcd U 6eJIOK BbINafaeT B 0cafoK. VI3MeHeHMA
ITPOMCXOAAT ¥ IIPY BHEIIIHUX BO3/eCTBUAX. HarpeBanue
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WIM BCTPAXMBaHME paspyllaeT MOCTUKM, OeJIoK TepsAeT
cBolo ¢opmy. Tak, HampuMmep, KOrJa Mbl BapMM SO
BKPYTYI0, CIMpalibHble MM 11apoobpa3Hble MOJIEKYJIbI
ANYHOTO aJIbOyMMHA PACKPYyUYMUBAIOTCA, 00 bEM UX yBEJIU-
4yBaeTCs, PaCTBOPMMOCTh NajfaeT u obpal3yeTcA ILIOT-
HBIA CTyZleHb. DTO ABJICHME Ha3bIBaeTCA JeHaTypupoBa-
HyeM. o meHaTypupyercAa u npu cOMBaHMM TOTOJIA-
moroas, mycca, 6eze. IIpy 3TOM BO3HMKAIOT IPOYHBIE
II0BEPXHOCTHBIE IIJIEHKM U ITeHa. B o6pa3oBaHuyu jaeHoK
NPUMHMMAKIOT y4acTHe TaKiKe YIJIEBOABLI M XKUPHI (Jenmu-
TUH).

ITogsemem wutorm. Mbl y3HayM, 4TO O€eJKM — 9TO
MOJIEKYJIIPDHbIE HUTM, COCTOAINME U3 ThICAY aMMHOKM-
CJIOT, CKJIEEHHBIX COJIEBBIMM, CEPHBLIMM M BOJOPOIHBLIMM
MocTMKaMu. Ha 9ToM TpyZHOCTM He KOH4YaloTCA. AMMHO-
KMCJIOTHI OBIBAIOT ABaAlATM COPTOB M HOJIZKHbBI CJIENO-
BaTb B CTPOTO OMNpEIEJIEHHOM IMOpAAKE... Kak OYKBbI B
CJIOBE, MHa4Ye CMBICJI ITOJIyYUTCS APYToM (CTeHa — CeHar).
Henb3a nepenyTaTh COTHM ThICAY OYKB, THICAYM CJIOB,
CIMBIUMXCA B OJTHO.

ITouemy npmpoge noHagobuica CcTporuit MOPANOK, Aa
ellle TaKOM XUTPOyMHBIN? Be3 Hero, yBbI, HeJb3A
BBICTPOUTL TaKOe CJIOXKHOE COOpy:KeHMue, KaK IKMUBOMI
OPraHMU3M.

Benkn — paboTHMKM HaLIEro TeJa: MOJIEKYJIbl—
TIOTHMKY, MaJApPbI, MOJIEKYJIbI—TPYOONPOKJIaAYMKA U
TpybouMCThI, CTOPOIKA, HOCUJIBINVIKY, yOOpHIMKN. Y KaxK-
IOTO TPYXKEHMKA €CThb MHCTPYMEeHT — pabouasa 4acThb,
packaJbIBaollas, IoAjeBamliad — OHa Ha3bIBaeTcCHd
«aKTUBHBIN 1eHTp». HOo KpoMme TOro, ecThb elle u Apyrasa
YacThb — OINO3HaBaTeJbHAaA. Belb MOJIEKYJI€ HE CKaXKelllb
caoBamu: «I'maposmmsyit Genkyu Toapko U3 L-amuHO-
KMCJIO0T». [IpMKas3 3anmcbIBaeTCA XUMMMYECKMM CTPOEHM-
eM. U Ha ykaszaHue 9T0 TpaTuTca 60JbIIasg 4acTe MOJIe-
KYJBbI.

TosnoBa y Bac KpyzKMUTCA OT BCEX 9TUX CJIOXKHOCTE.
Mo3xxHo npeacTaBuTh cebe, YTO XMMMKM CyMeIOT IIpUKpe-
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IVIATH K TIJIMLEPUHY *KMPOBBIE ITOABECKM; MOXKHO IPefi-
CTaBUTh, YTO XVMMMKM CYMEIOT HAHM3bIBATH IVIIOKO3Y U
¢dpyKTO3y Ha OecKOHeyHble HUTKM. HO KaK HaHU3bIBATH
B CTpOrO OIpefesIeHHOM TIOpAAKe 3BeHbS IBaNllaTU
COPTOB, He MepeIryTaB HU pasy.

K cyacTblo, ¥ He Ha/lo X HaHu3bIBaTh. CaMa npuposa
uaer K HaM HaBcTpedy. Ho 06 sToM B clenyrolleil riaage.

CrpaBenMBOCTM pajay Hano Ao0aBUTH, 4TO Oeskm
ellle He caMble IPOMO3JKME MOJIEKyJIbl B HallleM TeJie.
Topasno GoJsbllle HyKJIEMHOBBIE KUCJIOThI, B HUMX ObIBAIOT
OECATKM M COTHM MMJLIMOHOB, O MMJIJIMApAa aTOMOB.
DTO yKe He MOJIEKYyJa-KHUra, a MoJeKyJaa-6mbiamote-
Ka. Bo Bceyt BoJbilioll COBETCKOM SHUMKJIONEOUM HET
MuIMapza 6yks.

Ha sTux sHUMKJIONEOdecKMX MOJIEKYyJaxX 3alyucaHa
HaCJIeZICTBEHHOCTb: (POPMyJIbl OeJIKOB, HYIKHBIX Opra-
HU3MY, IOPANOK IIOCTPOEeHMA KJIETOK M BCEeX OpraHOB.
HyxkJieMHOBBIE KMCJIOTHI, KaK U O6eJIKyM, 1 Momcaxapuael,
OTHOCATCA K OMOIToMMepaM, TOJIBLKO DeJIKi — 3TO IoJIM-
NeNTUAbl, @ HyKJEMHOBBIE KMUCJIOTBHI — IOJIMHYKJIEOTH-
nbl. HykiieoTuapl ToXKe HaHU3aHbl Ha HUTKY, HO y 6eJika
HUTKA YIVIEPOJHO-a30THasdA, a y HYKJIEMHOBBIX KMCJIOT
¢d0ocdOPHO-KUCTIOPOJAHAA.

[Toxkamnyit, Ipu BCe CBOEM rPOMO3AKOCTU HYKJIEMHO-
Bble KMCJIOTBI HECKOJIBKO Ipolue 6enkoB. HykneoTunsl
OBIBAIOT TOJIBKO YeThbIpexX (MM IIATM) COPTOB; KaxkKaasd
YyeTBepKa COOTBETCTBYET OAHOM aMMHOKMCJIOTE, 9TO KakK
0Bl neporand AJ1A nocTpoeHud 6eska. VI HyKieoTuab! He
CITyTBIBAIOTCA KJIyOKOM. OHM BBITAHYTHI B OJHY HUTOUYKY
WJIV CBUTBI B IBOVHYO CIIMPAJbHYIO HUTKY.

Ho Bce 9TO cKa3aHO [JA TIOJHOTBHI, B CTOPOHY.
XMMMUKY UL HEe CTaBAT BOIIPOC O CHHTE3€ HYKJIEMHO-
BBIX KMCJIOT, IpoOJieMa 9Ta 3aHMMaeT OoJIbIlIe TeHeTUKOB,
Jedyaluux HacJjeACTBeHHble OoJie3HM, yJydIIarolyMxX Ha-
ciencrso nopon. Pocdopa opraHm3amy TpebyeTrcs He Tak
MHOTO, €T0 JOCTaTOYHO B JIF00011 KMBOTHOM M PACTUTEIIb-

48



HOM [MIle, MHOIAA — B JpOXKKax — ObIBaeT naxke
CJIVIIIIKOM MHOro. Mbl BBIHYZKJA€HBI AyMaTh, Kak OT HETo
n36aBUTHCA.

OxHako BepHeMCHA K BOIIPOCY O AepUIIMTHOM 1 Yepec-
Yyp CJIOKHOM Oejike.

Brille cKka3zaHo: NpupoJa MIEeT K HaM HaBcTpewy. Kak
MIMEHHO?

[InmuueBapuTeJIbHBINA
KOHBeiep

BepHemcsa K o6eleHHOMY CTOJY.

— Mama, nait ckopee oben, Hekorga. Cyn? He Hazo,
oboitnyces. Kotyera ¢ kaprowkoit? Bee. XBaTut. IIporao-
. Bery.

Croiuite, noBpeMeHuTe MMHYTKY. OTJIOXKUTE KaToOK,
HIaxMaThbl, TaHLBI, KMHO. Bo pTy muina. He rioraiire, Kak
yaaB. Ha4dyHaeTcss BaxKHBIN Ipolrecc o6paboTky mmuim
OPTraHMU3MOM.

HauumnaeTcs oH BO pTy, rae 3y6bl mepeMaJibIBaloOT eny,
obJsieryas paboty xenyaky. 3y6bl nepeMaJIbIBAIOT MeXa-
HUYECKH, a CJIIOHA cMayuBaeT. YeM BKycCHee MHUILA, HYeM
amnneTuTHee IaxHeT, dYeM ¢ OOJbIIMM MHTEpPECOM
IyManu Bbl O efle, 3apaHee cMakysa oben, Tem GoJblie
BBbIZleJIAETCA CJIIOHBI. Bcero B JieHb CJIIOHHBIE XKeJe3bl
BBIZIEJIAIOT JIMTP-TIOJITOPA.

Kpome BOzbI, COJIel M XOJIECTEpPUHA B CJIIOHE COAep-
KUTCA ellle BA Ba*XHbIX BellleCTBa: KJIEMKMI MYLMH,
obJsieryaronuii TepexeBbIBaHMe, M NTHMAIMH — ep-
MEHT, ITOMOTAOLIMIA TUAPONIN3y KpaxMasa — paclierie-
HMIO ero Ierno4yek. KpaxmaJs pacluensseTrcad Ha HAeK-
CTpMH — MeHee JJIMHHBIE LIeMIOYKM M JlaxKe TUIpOJIN3y-
eTcA [0 aucaxapuaa — ManbTo3bl. CTaso ObITh, yKe BO
PTY KpaxMaJibHble BepuUry, u3BjledeHHhle n3 xaeba nan
KapTOUIKM, pa3buparoTca Ha KyCku nomegbye. Tak He
NpenATCTBYNTE XKe 3ToN pa3bopke, He TOPONUTECh, He
JIoTanTe, HaBsCh.
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«AzbI» paclienIfaT «o3kl». Pa3zbopka Lerodex mnpo-
JomxkaeTcA 1 B xkejyyake. IIpexne Bcero muily obpaba-
ThIBaeT XKeJIyNOYHbIN COK. Jlo IBYX-TpeX JIMTPOB XKeJly-
JIIOYHOTO COKa B JleHb BblfesdeT B3pocablil yejioBeK. Cok
9TOT COLEP>XKUT MYLMH, HeopraHudecKue RelllecTBa, a
TaK¥XKe COJIIHYl0 Kuciory. B pesysabraTe cpena B
XKeJyaKe Kucaasn.

Kaxk TosnpkOo mmmia momazaeT B KeJYAOK, B KPOBb
BblZiesIAeTc 0coOBlI TOPMOH — TacTpyH, BO30yzkna-
LM KJEeTKM, IOCTABJAILME MUIIEeBapuUTebHbIe
depMeHTBI — aMuJiasbl, IUNa3bl, PEHHUH, [TETICUH...

AMuMyiasbl JOBEpPIUAOT paclUelyIeHMe caxXxapuaoB 0
MaJbTO3bl M PACKaJbIBAIOT AyuCaxapuibl — MaJjbTO3y,
caxaposy 1 JIaKTO3y, IpeBpallfasd MX B MOHOCAXapuIbl,
MpeMMyLIecTBEHHO B IVIIOKO3Y. BBI yiKe pazobpaJuchk B
XVIMMYECKOJ TepMMHOJIOIMU? «A3BI» — (PaMUIIbHOE
OKOHYaHMe (PepMeHTOB-pacCILennTeNelt, «O3bln — caXa-
PUAOB. «A3bI» PACLLENJIHAIT «03bl», OT KOTOPBIX OCTa-
IOTCA «a3bl» — IIpOCTEIMe, IepBOHAYaJIbHbIE, ONMHOY -
Hble MOHOCaXapyubl.

YriieBoAbI, OHM 2Ke MOoJIMCaxapyuabl, PacllellIAITCA
paHblle APYyTMX MOUILIEBbIX BeIeCTB. JVIMEHHO II05TOMY
caxap TakK OBICTPO IIOJAKpEeIlIAeT CUJBL. Y2Ke CJIIOHa
CriocobHa €ro pacllenuTb, IOATOTOBUTH JJIA BCAaCbIBa-
HuA.

Bonee Tpynoemkan obpaborka O6eJKOB HauMHaeTCHd B
KeJTyOKe.

Y MaJleHBKMX JeTell Ba*KHyIO0 POJIb UTPaeT PeHHUH.
Ero 3amada obpaborath Oes10K MOJIOKA — Ka3euH, CTBO-
POXUTHL €ero, 4ToObl OH Jierde MOAAABAJICA JIEMCTBUIO
fercyuHa.

Ho y B3pOCTbIX PEHHMHA YK€ HeT.

IMencuH ke pacuierifgeT Bcarye Oenky. Okoyo 2 1
9TOro (pepMeHTa €XKeCyTOYHO IIOCTYIIaeT B KeJyIoK
B3pOCJIOTO 4YeJoBeKa. OTOro KOJAMYECTBa AOCTATOYHO,
4TOOBI ITepeBapuUTh 32 ABa Yaca 1eJbli LeHTHEeP ANYHOTO
Genka. IlpaBma, AWYHBIA 0eJIOK OTHOCUTCA K UYMUCILY
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caMbIX IIOAATJMBBIX, pacCYMTaH A MPOKOPMJIEHMA
3apoAblIUen.

CpaBHMTEJIBHO JIETKO TUAPOJMIYIOTCA ITEIICMHOM
OesKy MBILIL — MMO3MH, aKTUH, 3HAYUTEJBHO MeJIeH-
Hee — 0OeJIKU CYyXOKWUJni1 — KoJulareH, snacTu. CoBep-
LIEHHO He IepeBapMBAlOTCA B KeJIyaKe OesIKu BOJIOC U
LIepCTM — KepaTUHBL.

Boob11e, 06paborka 6eJIKOB B KeJIyAKe TOJIBKO HaYu-~
Haercd. ITox nmejicTBMeM NercHHa MOJIEKyJibl Oeska pac-
wenyAoTes Ha bosee kopoTkue. Ho pByTca He Bce menn-
TUAHBIE CBA3M, MPMMEPHO NATH IPOLIEHTOB, TaK YTO
navHa OeJIKOBOJ MOJIEKYJIbl YMEHbLIaeTCs pa3 B ABal-
uath. Tak, Ka3zeuH, JIETKO IMOPOJIMU3yeMbIil OeJI0K MOJIO-
Ka, IpeBpallaeTcsa B NENTHUIb], COCTOALME B CpeAHEM U3
10 ammuuoKMcIOT. EcTecTBEHHO, MHOIa MOJy4YalOTCA U
BoJiee KOpPOTKME LIEMN, axKe OTAEJIbHbIE aMMHOKNCIIOTHL.

JIumaza ke, Kak TOBOPUT €€ Ha3BaHMe, IIPUCTYTIAET K
TUMAPOJU3Y JUIIMAOB, T. €. XKMUpPoB. Ho TONBKO JMILIb
npucTyImaer. B xKesynke Kuciaas cpepa, a Jurasa akTUB-
Hee B 111eJI0YHOM.

Xumunst xumy ca. VITak, nocie 2—6 4acoB mnepeBapy-
BaHMA B XKeJyIKe MNOJYyXKUIKOe COAepXkKMUMoe (XMMyc)
nocrynaeT B KMILIEYHMK, CHadaja B ABEHaJLaTUIEPCT-
HYI0 KMIIKY. (Ha3piBaeTca OHa Tak TOJBKO IIOTOMY, YTO
IJIMHA ee — 12 naJblLEeB, IEPCTOB.)

37eck Ha XMMyC Ha4YMHAIOT AEMCTBOBATH MHOTOYMC-
JeHHble (DepMeHTHI, BblIeJAeMble MOAXKeJIyAO4YHOM XKe-
Je30i1: ammiasbl, Junasbel, IpoTeasbl, NEeNTUAA3BbI,
HyKJea3bl. IIo Ha3BaHMAM JOrajAblBaeTech, YTO HYyKJIe-
a3bl PacCIIeIUIAIOT HYKJEOTHMABI, a NenTuAasbl — Iell-
TUABI U T. 1.

ITogxkenynouyHaa KeJje3a TOXKe BbIAEJIAET HeMaJo
coka (mo 800 cM‘)— oH Ha3bpIBaeTcA IaHKpeaTnde-
CKMM — IIPMMEpPHO YeThIpe cTakKaHa B cyTKu. Ciofa xe, B
IBEHAALIATUIIEPCTHYIO KMILKY, BJIMBAETCA U XKEJYb U3
KEeJTYHOrO Iy 3bIpA.
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2KenyHble cony AeMCTBYIOT Ha XKUPbI NOLOGHO MBLITY.
Jleyio B TOM, 4TO 3KMpPBI caMM 110 cebe HepacTBOPMMBI HU B
BoZle, HM B KuCJIOI cpexe. YTobbl egruM JMIIa3aM
MONOMTH K KMpaM, HaZlo pa3buTh MX Ha MeJbdaiiime
KalleJbKy — MpeBpaTUTh B 3MYJIbCUIO — 3SMYJIbIUPO-
BaTh. 2Kesyb u pa3buBaeT XKUpbI Ha Kanejbku. Tenepb
Juria3aM Jierde nob6paTbcA K KaxJI0M MOJIEKyJie, YTOObI
OTINENMUTDL KMPHbIE KUCJIOThI OT IJIMLEpPMHA — CHATH
KaxKAyIo NOJBECKY CepbIn.

IIpoTea3s! M NeNnTHMAA3bl, B CBOIO O4Yepenb, IIPOJOJI-
KalT pBaTh IentupHble Lemyu. O6pasyroTca coBceM
KOpPOTKME MEeNTHALI M OTHAeJbHbIe aMMHOKMUCJIOTHI. W
TOTZa HauMHAaEeTCA IOCJIeNHMI BaXKHbIN 9Tall nuieBape-
HuA — BcacblBaHue. Yepes CTEHKM KUILIEYHMKA aMMHO-
KUCJIOTBI IOCTYMalOT B KpPOBb, 0cBOBGOXKIaA (pbepMeHThI
ZJ1s paboThI ¢ ellle He pacKOJIOTHIMM enTugamMu. Kopor-
KMe IenTugbl I'MAPONM3YIOTCA yiKe Ha ITOBEePXHOCTU
KJIETOK. OTOT 3aKJIOYMTENbHBI By NUIEBapeHUT —
MeMOpaHHOe —  OTKpBIT COBETCKMM Ipodeccopom
A. M. YroneBbIM M MHTEpPECEH Te€M, YTO IMAPOJMU3 TYT
HEIIOCPEACTBEHHO CBA3aH C TPAHCIOPTHBLIMM MOJIEKYJIa-
Mu. OTIeNeHHble BelleCTBA TYT XKe IIOCTYNAlOT K
NOTpeOUTENI0 — B KJIETKY.

BepoaTHo, BbI M caMy 3aMeTMJIM HaMBaXKHeJIIee AJA
Hac BO BCEX NPHMKJIIOYEHUAX Iuiny. YeTbIpexCcTyneH4a-
TaA o6paboTka ee — BO pTy, B XKeNyAKe, B KUIIEYHMUKE U
Ha TIOBEPXHOCTM KJIETOK — BCA HAalpaBjeHa Ha To,
4TOOBI PACKOJIOTL OOJIBbIIIME MOJIEKYJIBI HAa 4acTy, pa3o-
pBaTh LEMIOYKM, HUTKM U y30phI OEJIKOB, YIJIEBOAOB U
XKUPOB, pa3obpaTh OJIOKM Ha KUPIMUMKM M OOCTABUTH
9T KMPIWMYMKM B KJETKY, YTOOBI OpTaHM3M BBIKJIAbI-
BaJl ¥ HaHU3BIBAJ MX 0 CBOEMYy ILIaHy. XUTpOCILIeTe-
HUA CO CIOXKHBIMU (POPMYJIaMM IIPOCTO HE HYKHBI Opra-
HU3MY.

MozxkHo 6b1710 ZoragaThcss 00 3TOM M 3apaHee. Bensb
pacTeHus M KUBOTHBIE COOpYy2Kaay OesKu M yriaeBoAbl
JUIA CBOMX HYXKJ, BOBCE He JJI TOro, 4To6bl KOPMMTH
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Hac; IJIA CBOMX HyXKJ Habupanyu Ha OeJKOBBIX HMUTKaxX
3a/laHye: Nojiau B TaKOe-TO MECTO, CKJIel ¥ pacKpachk TO-
TO M TO-TO. Y Haummx 6esIKOB Jipyrue 3ajaHus, 3HAYMT,
Hago ToT Habop pacceimaTh, HabupaTh 3aHOBO HEYTO
MHOe.

B Tumorpaduax Tak MOCTYMNAIOT: OTIIEYATaIOT KHUTY,
paccelnaiT Habop, u3 Tex ke OYKB COCTABJIAIOT APYIOit
TEKCT JJ1A JApyTroy KHUTU.

ObsazaTenbHad pazbopka 9Ta HEMMOBEPHO obJierdyaer
BO3MOZKHOCTb CO3[aHMA MCKYCCTBEHHOJ mumuy. Opra-
HU3MYy BOBCe He HyXKHBbI TPOMO3JKME, CJIOKHO MOCTPOEH-
Hble Lerno4ky. Hy>KHBI TOJILKO COCTaBHbIE 4aCTH, MaTe-
puaJ: IJI0K03a, PPyKTO3a, KMPHBIE KUCJIOTHI BMECTO
XKUPOB, aMUHOKUCIIOTEI BMeCTO 6enkoB. ToabKO OycuH-
ku. OpraHusm caM HaHMXKeT UX KaK HaJo.

Croneko xe? Caxapupbl, >KUpPBI, aMMHOKMCJIOTHL...
Ho ckosbko nmenHo? BnoBoJsib?

Hert, HaepaThCA BpegHO. DTa MaHepa Ilepelnuyia K HaM
OT TepBOOBITHBIX BpPEMEH, KOrAa IuMIla AOoCTaBasach
HeperyJsapHo. He Ka>*kabIl1 JeHb yAaBaJIoCh I1I0€CTb, BOT
KeJIyJI0K ¥ HabuBaJsm mpo 3armnac.

Ecte pockiTa? UM chITOCTH, KaK HM CTPaHHO, He
HaWIy4yllMi rokKasaTedb. MBI CbIThbl, KOIJla 2KeJIyIOK
Habur. Ho ecnm HabuTh He CJHMILKOM IIMTATEJIbHOMI
e, 3Ha4UT, IpuaeTcs 3aHUMMAaThCA NulleBapeHueM
BIIyCTYIO, Ieperpyxas KMUIIEeYHUK, TpaTs (PEepMEHTHI U
COKM... ¥ ToJiy4yas MeHblIlle, 4yeM Hy2KHO. CKOJIBKO Ke
HeobX0oMMO, CKOJIBKO I10JIe3HO? CKOJIBKO HY2KHO ApOB?

IloBTOpMM CKa3aHHOe paHbllle: Nullla Hy>KHa HaM,
4TO6BI 06ecneYnTs TEJIO SHEPrueil M MaTepuaJioM.

ITorpebHOCTM B SHEPIUM NMOAAAIOTCA yUETY U U3Mepe-
HMIO. DHeprusa ucHuciasaeTca KaJjopuamu. Jlonroe Bpems
KaJIOpUMHOCTD Oblila €MHCTBEHHBIM ITOKa3aTeJieM lieH-
HOCTH IiIM. M ceityac Bbl 4aCTEHBbKO YCJIBLILINTE B pas3-
roBope: «IIpekpacHas, KajopuitHad muia! AX, CKBep-
Has, MaJloKaJlopuiHasa! »
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KomirgecTBo 5Hepruy, oTpebHOM OpraHu3My, BKJIIO-
4ad ¥ BHYTPEHHME 3aTPaThl, MOXKHO ONpeJesnThb B CIe-
UMAJIbHBIX KaMepax, IZle U3MepAIT KOJIMYeCTBO TeILIa,
BBIAEJIALIETOCA IIpM JeXaHuM, BO BpeMsA CHa, IIpu
yMcTBeHHOM pabore miam mpyu ¢m3U4eCcKoit, JIETKON U
TAXKEJIOMN.

3arpara sneprum
(B XMJIOKAJIOPUSX HAa KMJIOTPaMM Beca TeJla B 9ac)

Con 0,93  Ber (12 xMm/u) 10,8
YreHue BCIyX 1,5 Xombba Ha mBDKAX

Xonwba no poHOM (12 xm/v) 12,0
nopore (4,2 km/u) 3,2 E3na Ha Benocumene 35-9,0
BricTpas xonnba mo E3na Ha aBTOMALLIMHE 1,6
POBHOM fopore (8 km/4) 10,0 Vueba, mikonbHbIE

IToaneM B ropy mpH yKJIoHe 3aHATHS 1,6

B 15° (2 xM/y) 17,1 Pabora TpakTOpHCTa 3,6

OHeprua HocTaeTcs OpraHm3Mmy OJaromapsa OKucJe-
Hyo myiy. ITpolecc 3TOT MCKJIIIOYUTENBbHO CJIOXKHBIN,
¢dopmynbl MBI He OyZleM BbINMCBHIBATH, AJA Hac ceifdac
BazKHa TOJIBKO KOJIMYECTBEHHAasA CTOPOHA.

Ha oxwuciaenme 1 Kr yrjieBoAoB TpaTuTcea 829 x
KMCJIOpOJia, IpM 3TOM BhlfiesisgeTca 4100 kkajn. Oxmucie-
Hue 1 Kr xupoB Tpebyer 2019 s kucjopoma, Aaer
9300 xkas. Okucyenue 1 Kr 6eska — 966 71 Kmesopona.
Bexon sHepruy — 4200 KKaJI.

CaMo coboit pasymeeTcs, MAeasIbHBIX NPOIECCOB B
npupogie He O6bIBaeT. [luia ycBamBaeTca He MOJHOCTBIO,
NPaKTMYECK) €€ KaJIOpMITHOCTE HECKOJBKO HMKe: ¥y
yraeBoznoB u 6eaxkoB — 4000, y >kmupoB — 9000 KkaJ Ha
Kr. Tak npuHMMaeTcA B pacyeTax.

Bpllre TOBOPUIIOCh y2Ke, UTO YIJIEBOAbI M KMPbI CrO-
paioT noutu LeaukoMm. Vx Omoxmmmdeckas 3ajada —
JaTh OpTraHuM3MYy KaJlopuu. B cOOTBETCTBMM C ITPUBENEH-
HOM Tabmuueit JbIXKHUKY Heob6xoamMo 12 KuiokaJiopyii
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Ha KaxKJblJl KMJIOIPaMM Beca, a cnAmemy — 0,93, Yrie-
BOJHBIE 9TO KaJIOpMM UM 2KMPOBble — I104YTH Oepaszsiird-
Ho. IIpaBna, *XUpBl ycBaMBalOTCsA TpyAHee, TpeOYIOT
fosbuIe yCUIMIi TP NUINEBAPEHNN U I1032K€e IOCTYIIAIoT
B KpoBb. Ho ecin cnietiky HeT, 400 T >XKupa MoXKeT 3aMe-
HuTb 900 r yraeBopoB. Jla’ke MOXKHO 3aMeHUTb UX U
benkamyu. Ho BoT GeslKM HydeM He 3aMEHMIUb, IIOTOMY
4TO HEJIKM — 9TO MaTepuall, U3 KOTOPOTO CTPOUTCA OpTra-
HM3M. BeJKy — 9T0 6MoI0TMYecKui KUPIIUY.

CxroJbKO xKe HYKHO Kupnmiein? OCHOBHOe Ha3Haue-
Hue OesKa y B3pOCJBIX — PEMOHT OpraHu3Ma, ¥y
IOHBIX — pOCT U pa3BuTME. AMMHOKMCIIOTBI ITUIIA
JOJI>KHBI 3aMEHUTh aMMHOKMCJIOTHI TeJjla, paclaBlinecs
B IIPOLIECCE KUBHEAEATEJIBHOCTH.

TpebyeTcss CTOJNBKO, CKOJIBKO pacrnagaerca. Ho
CKOJIBKO MIMEHHO? BBICYUMTBIBAIOT 3TO, COCTaBJAA a30T-
HbI1 6asaHc. Jles0 B TOM, YTO a30T IOCTyIlaeT B Opra-
Hu3M ¢ benkamu (B Geske B cpegHeM 16 % azoTa, B aMMHO-
KucJloTax — 14 %). BeigenAeTca xe a30T C INPOAYKTaMMU
pacriafa 6esika, MpeMMyIIECTBEHHO B ByAEe MOYEBUHBI.
CpaBHMBaA KOJIMYECTBO a30Ta B NMIIE U B BbIAEJIEHMAX
Testa, OMOXMMMKY COCTaBJIAIOT GasaHc opraHmusma. Ecim
MpUXOoJ, paBeH pacxXony, 3HAYUT, OPTAHMU3M IIOJIydaeT
BCe, YTO eMy HnpuumurtaeTrcs. Ecam ycBoeHo OoJibllle... BbI
TOJICTeeTe, eCay MeHbllIe — BBl XyaeeTe niy O0JIBHBI.

Ho npexkae 4eM Ha3bIBaTh LUudpbl B TpaMMax, He0b-
XOIMMO ellle y4ecTb, KakKoll MMeHHO OeJIOK BBl enuTe,
NpMHATE BO BHMMaHyue KOB — kosddpuument sdpdex-
TuBHOCTY Oesika. He Bce Gesku paBHOLIeHHBI. Hanbosee
nuTaTeNIbHBI 6eJIky MOJIOKa, Anl] (BeAb caMa IpMpoaa u
npefHasHa4YmJa uX JUIA IUTaHUA), HauMMeHee IIMTa-
TeNbHbl OEJIKM CYXOXKMUJIMI, BOJIOC, POTOBMIIbI IJIa3a.
OpyrumMm cjaoBaMM: MHOTO 0Oesika JOCTaTOYHO 50 T B
JleHb, a Apyroro 1 200 He XBaTUT.

Paszuuua sTa 3aBuCUT npezkie BCETro OT IepeBapyBa-
emocTy. HeKoTopble 6eJKy ITOJIHOCTBIO TMAPOJN3YIOTCA

bh]



Bananc asora

AMWHOKMCAOTHI MUK

{

l A30THbIN hoHA ]

Y N

Benku Thawen u 6enun, He6ennosble
BbINONHAIOWME a30THbie BeuwecTsa
crneunanbHuie 3aaaqm (HyHNenHoBEIE HUCAOTLI,

FOPMOHBI, KP@ATHUHbI,FeMUH U Ap )

Boinenexnn
(mouesuna v ap )

U BCacbIBAIOTCA 3a Te 6 YacoB, B TeUEHME KOTOPBIX MX
obpabaTeIBaloT (hbepMEHTBI B KeJyOKEe M KMIIIEYHUKE.
Hnsa npyrux ke 6eJIKOB 6 4acoB MaJIo U NMILEBaAPUTENb-
Hble pepMeHTHI cjlaboBaTel. DT BbIOpachIBalOTCA Helle-
peBapeHHBIMM. OTIBITBI TaKOro pofa Ipolle BCero cra-
BUTH Ha KMBOTHBIX. TaM ecTb BHATHBIM NOKa3aTeJsb —
mpuBec. KopMuiy :KMBOTHBIX TaKMMM-TO OeJIKaMu, npu-
f0aBKa B Bece TaKaA-TO, KOPMUJIMU APYTUMM — IIPUBEC I10-
JIy4YMJICA MeHbIIIE.

IIpu nuTaHUM YeJOBEeKa MMeeT 3HadyeHue U KyJIMHap-
Hasa oOpaborka. Temnmaa mnuila, BapeHad, IOAOTpeTasd
objserdyaer nepeBapuBaHue. CUIIbHOe XXe HarpeBaHue
MOXKeT 3aTpyAHUTBH IlepeBapuBaHue, JaxKe CBOAMUT K
Hymo. Crajo ObITh, OT Iepe’KapeHHOV NMIIU TOJIKY
maJto. Ho yHorzma u sTo HyxkHO. B MeauuyHe npumeHs-
IOTCA TaK Ha3blBaeMble JIOXKHBIE 3aBTpaKu. BoJibHOM
1oeJ1, ChbIT, HO HUYETo He nepeBapuJl. [Iuiy mporiaoTu, a
aMMHOKMCJIOTHI B KPOBb He MOCTYTIMIIN.

VlccorenoBaHme a30THOro OajlaHca M Ko3ddulMeHTa
adpdekTnBHOCTM OesKa IT03BOJIMJIO y4eHbIM Ha3BaTb
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Kakoro copra Kupnmi?



Mble e cHabxKaloT OpraHu3M He NPOCTO MaTepuasoM, a
TOTOBBIMM (PaCOHHBIMM KMPIMYMKAMM, JIydllle CKa3aThb,
JeTanamu s cO0pOYHOro KoHBeltepa KJIeTOK.

OT0 HEOOXOAMMO YYMTHIBATh IIPM pacyeTe NMUTATENb-
HOTO paLyoHa. B camom zete, ecii Ha KOHBeiepe MOHTU-
pyeTcs cJIOKHasA MallliHa, arperar u3 AEeCATKOB COPTOB
JeTaJlelt M He XBaTUJIO OJHOTIO COpTa, KOHBENep Ipuxo-
INTCA OCTAaHOBUThL. Bce ocTajybHBbIE COPTA, CKOJIBKO ObI
ux Hu ObLIO, He OymyT wmcroab3oBaHbl. Jeduumr —
y3K0e MEeCTO IpPOU3BOACTBAa. KOJMMYECTBO MpPOAYKIMMU
omnpezender camas qepuinTHAA eTalb.

ITomoGHOEe ¥ IIPOMCXOUT Ipy cuHTe3e (cbopke) MoJte-
KyJa beska B KieToukax. Kaxaomy 6esky HyzKHO ornpe-
JleJIEHHOe KOJIMYeCTBO He3aMEeHVMBIX KUCJOT, AOIIyCTUM,
2% wmoJsiekys tpunrodana, 10 % Jenumna, 6 % nzomne-
uMHa, 6 % BasyHa u T. 1. Ho Bot 6ajlaHC HapylleH: B Iu-
e He 6%, a 3% Basmsa. Torma KJjeTKa CMOHTUPYET
TOJIBKO TIOJIOBMHY OesikoB. VI mosnoBuHy TpunTodaHa,
[IOJIOBMHY JIEMIMHA, ITOJIOBMHY M30JeM1yHa BbIOpOCUT 3a
HEeHaJO06HOCTHI0, HEBO3MOKHOCTBIO JMICIIOJIb30BATh.

M eme neszamennmblie, TpeTbA IjlaBa ITO3HAKOMMJIA
Bac ¢ popMyJiaMH, C XMMMeN MM, B 9TOI — 4YeTBep-
TOJ — BBI 3HAKOMMJIMCH ¢ udpamMu — ¢ Oyxrayurepueit.
M noka peso BBIMIAAUT HE TAKMM yXK CJOXKHBIM. 400 r
XKupoB uay 900 yraeBonos, ApyT Apyra 3aMeHAOIIMX, Oa
100 r aMMHOKMCJIOT, CpeAM HMX He3aMEeHMMbBIX, OCTpPO
HeobxoamMeIxX. Bee?

Her, He Bce. ¥I camu Bbl HanoMHure. Ellle Hy>KHBI 1
BUTaMMHBI.

IIkonbHUMKaM XX B. HEe HAAO OOBACHATL, YTO TaKOe
BUTaMMHBbI. BbI CJIBIIIAMIN O HUX C PaHHErO AeTCTBa, IIpu-
BBIKJIM IVIOTaTh KMUCJIEHbKME MIapuKu apazxe. «JeTky,
HaJI0 KyLUaTh BUTAMMHBI! » — TBEPAMJIM BaM MaMbl, HAHK
u 6abymkyu. A3byynas mctuHa. Ho poputenam Ballumx
O0abyliek azby4yHas MCTMHA 3Ta LOCTAJAch Ha TOPHKOM
omeITe.
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B xonne npomnoro Beka B IOXKHO A3uy mpoiia
smueMua TAKeJon OoJsie3HM, ee HasbIBaaM Oepu-Gepu.
¥ 3aboseBHIMX MeHAJIACh IOX0AKA, OHM CHa4YaJla He MOT-
JIM CTYIIaThb Ha MATKM, [IOTOM [epexOoAmyi Ha KOCTHLIN,
cyabes, 1es0 KOHYAJIOCh NapajifyoM ¥ cMepThio. I'oJ-
JaHackuil Bpad X. OMKMaH BBIACHMII, YTO IIpu4uHa 0o-
Je3Hy — dYepecyyp COBepllleHHad MAallMHHas O4YMCTKa
puca. B pucoBbIX 0TpybAX eCTb HEOOXOAMMOE OPTaHU3MY
BeII[eCTBO — IIOTOM €ero Ha3BaJiM BuTaMmHOM B. B oun-
IIEeHHOM pMCe ero HeT, JIIOAM He IIOJYy4YaloT HYXKHOTO
BeIlleCTBa, U B pe3yjbTaTe — Oepu-0epy, NOIMHEBPUT
MI0-Hay4YHOMY.

B pasnpHeriiem ObLIM HalieHbI U ApYyTYe BUTAMMHEI.
B Halre BpeMaA M3BECTHO IIOYTH JBA IECATKA: BO3MOXKHO,
He Bce ellle HalJleHbI.

Bce BuTamMmHBI— He3aMeHMMble BellecTBa; Opra-
HU3M He yMeeT MX FOTOBUTBH M JOJI3KEH II0OJIy4YaTh M3BHE.
IToxkaJmyit, MOXKHO Ha3BaTh UX «He3aMeHMMble HeaMUHO-
KMUCIOThI». IIomoOHO aMMHOKMCJIOTaM OHM BXOIAT Kak
rOTOBBIe OJIOKM B Ba*KHble (DepMeHTBI, Befialoline obMe-
HOM BelllecTB. HekoTopble ke caMy ABJAIOTCA pepMeH-
TaMM, TOJIBKO He TaKMMM TPOMO3JAKMMM, Kak Oesku. He
CTOJIb TPOMO3IKVMM, HE CTOJIb CJIOXKHBIMM U IIOTOMY
JOCTYIHBIMM A7 XuMuu. IToYTHM Bce BMUTAMMHBI yIKe
cejfyac TOTOBATCA XMUMMYecKy Ha dpabpukax. [y mosry-
YeHMA MX B YMCTOM BuUJEe He HYXKHbl HM pacTeHMdA, Hu
KMBOTHBIE. TosbKO B, MOy4aroT ¢ MOMOILIbIO I'PUOKOB,
HO TOXKe Ha pabpukax.

Buramuub! gesnATca Ha BOLOPACTBOPMMBIE U XKMpopa-
cTBOpUMBIe. M3 yucsa nepBbIx HanboJiee n3BECTEH BUTA-
muH C — ackopOuHOBaA KuciaoTa. Becem BaM ciydasioch
IJI0TaTh KMCJbIe MJIM MTOACTAIIleHHbIe IJII0K03051 TabJer-
ku. @opmysna ButamymHa C CpaBHMTEJIBHO IIPpOCTa, He
CJIOXKHee, YeM Y OAMHOYHOTO caxapyjia M aMMHOKMCIIOTHI.
[TaTurpaHHOE KOJIEUYKO (PPYKTO3bI, K HEMY IIPUCOeIUHEH
BMHHBIJ CIMPT U MeJIKMe Tpynnel. [loueMy opraHmusM He
CKJIOHEH M3TOTOBJIATE TAaKyl0 IIPOCTYIO MOJIEKYJY CaMO-

39



croAaTesbHO? MoxeT ObITh, IIOTOMY, YTO HALIM IIPEAKMU
HaXOAMJIM IOCTATOYHO (PPYKTO3BI, MUTAACH TIJIOAAMM.

Buramums C copmepzkuTCA MOYTU BO BCEX CBEXKUX OBO-
max 1 ppykrax. OcobeHHO MHOTO ero B ykpore (0,15 %), B
xpetHe (0,2 %), kpacHoM niepuie (0,25 %), 4epHOI CMOPOAHE
(0,3%), 3umueir xBoe (0,22—0,28 %), CyXOM IIUIIOBHUKE
(1—5 %), B cbIpoM KapTodesne. HefocTaTok ButamyuHa C B
nule BbI3bIBAET TAXKeJIyI0 6ojse3Hb — umHry. [Ipm Hem
yXyALIaeTcA CaMOYyBCTBME, PAaCHIATLIBAIOTCA M BbIIa-
JaoT 3yObl, Tesmo OmyxaeT, IOKpbIBaeTCA IIATHaAMM.
B npomuibix BeKax nyHra Oplta 6emcTBmeM asiA Mope-
IUIaBaTeNIefl M IOJAPHUKOB, BBIHYXKJIEHHBIX MecALlaMu
OMTAThCA CyXapsAMM U COJIOHMHOM MJM K€ KOHCEepBaMM.
Bena B ToM, 4TO acKOpO6MHOBas KMCJIOTA HECTOMKA, JIETKO
paspyllaeTca IpM BapKe, CyllIKe, KOHCEpBUMPOBaHMU MU
MpOCTO Ha BO3JAyXe — IIpM JOJITOM XpaHeHuy. JToObI
COXPaHUTHL ee, NMPUXOAUTCA MPMHMMATH ClelyalbHbIe
MepBEL.

B rpynmy B BXoauT HECKOJIBKO BUTaMMHOB: IIOMMMO
ynomuHasB1leroca B; — criacurena ot 6epu-6epy, eille u
B, — pubodnaBur, HeobxoauMblt Aia raa3. OH comep-
JKNUTCA B MACE, MOJIOKe, AMLaX.

OueHp TIpOCTa II0 CTPOEHMIO OCTPO HeobxoauMAaA
HUKOTMHOBas kucjaorta (BurammH PP). OrcyrctBue ee
NPUBOAUT K TAXKeJion 6osie3Hy — nesiarpe. A BUTaMMH
B,;, HaobopoT, 4Ype3BBIYANHO CJIOXKEH. JTO OenkoBas
MOJIEKyJia, CofiepKalllas aToM KobalbTa, KpaiiHe BaxK-
HBIA JUIA KJIETOK. VIHTepeCcHO, YTO 9HTepOCeIToI, JeKap-
CTBO, KOTOpOe IalOT NPM DPaCCTPOICTBE KeNynKa, Kak
pa3 1 oTHMMaeT y HaKTepui1 9TOT CaMblil aToM KobaJbTa.
ITocJie 9TOro HalllM MUKPOBPAaru HEMMHyeMO TMOHYT.

VI3 KMpoOpacTBOpMMBIX BUTaMMHOB HauboJiee m3Be-
creH BuraMuH A. OH IpMHMMaeT ydacTue B CHHTe3e
poaorncuHa — XUMMUYECKO) OCHOBBI 3peHuA. IIpu neno-
cTaTKe BUTaMMHa A, 00BIYHO 5TO ObIBaeT paHHe BECHO,
BO3HMKAaeT CTpaHHad OoJie3Hb, B POCTOpedYuM ee mme-
HYIOT KypMHOM CJIernoToi. YeJoBeK COBEPIIEHHO HUYEro
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He BUANT HO4YBLIO, a B CyMepKaX — TOJIbKO B YETKOM
Y3KOM Kpyre. ButaMuu A cozmepzXurcs B pbIObeM KMpe,
a TaKxXe B KapOTMHAX — KeJITBIX PaCTUTEJIbHBIX IINT-
MeHTaX, MPUAAIOLIMX TaKOMi APKUI IBET MOPKOBH.

Ho HeT Heo6X0OAMMOCTHM ITEepPEYNUCIIATL BCe BUTAMMHEI.
Bce oHY HeOGXOAMMEI, BCe Cofiep3KaTcA B IyIlle, KaXKAbli
n36aBJIsieT OT Kakoi-amb0o HenmpuATHO 6oJIe3HM.

Urak, 6esku, Kuphl, YrJIeBoAbl, BUTaMMHBI. YTO ellle
TpebyeTcsa NJ1A MOJHOLEHHOrO MUTaHuA?

Eme HyKHBI cosu. Cos BHOCAT B OPraHM3M MeTall-
abl, docdop, GTOp, pa3MMYUHBIE MUKPOIJIEMEHTHI B
COBCEM MAaJIbIX KOJIMYecTBaxX. ¥ KaKJoro cBoA 3ajayda.

Hatpmit upger B KpoBb. KpoBb-TO y Hac cojieHas.
A moBapeHHad COJIb M €CTb XJIOPUCThI HaTpUiA.

Kanmi1, BMecTe ¢ TeM 3Ke HaTpMeM, HeoOXoauM A
Mo3ra 1 HepBoB. HepBHb1 Teslerpad y Hac paboraer He
Ha 5JIEKTPMYECKOM, a Ha SJIEKTPOXMMI4€CKOM MOHHOM
ToKe. Ilo HepBHBIM KJ€TKaM IlepeMelIarTcd MOHBI
HaTpyUA U KaJIuA.

Kanbumit HyKeH IJaBHBIM 00Opa3oM AJA KOCTEM.
Koctu cocroaT u3 ¢pocopHOKMUCIOro KaJlbIinA.

docdop, crenoBaTeNbHO, TOXe HyXKeH AJIA KOCTe,
Hy2KeH B MbIILIIaX. AKKyMYJIATOP 3HEPTUY y YesioBeKa 1
y BCeX XKMBOTHBIX — aJie3MHOTpUdOocdhOpHasaA KUCIIOTA.
Korma uenoBek paboraer, KuciIoTa STa pacrnajgaeTrcs,
OTAAaBaA 3aJI0KEHHYIO B Hell sHepruio. VI moMmMo Bcero
docdop HyKeH KaxKaoMy KJIETOYHOMY AAPY, TOCKOJIbKY
Ha cogepxammx ¢ocdop HyKJIEMHOBBIX KMCIOTaX 3amu-
caHa MpOorpaMMa IOCTPOeHMA U paboThl KaXK0M KJIETOd-
KM, a TaKKe M IpOorpaMMa IIOCTPOEHMSA BCEro OpraHm3-
Ma — HaCJIefICTBEHHOCTb.

Cepa BXOAUT B COCTaB HeJIKOBBIX MOJIEKYI.

dTop HyKeH 3ybaM. B Tex ropoaax, rae Boja depec-
4yp YK umMcTas, 3yObl y JIofei NopTaTces ObIcTpee.

Wop HyKeH mmMTOBMAHONM XKeneze. 2Kurenm rop,
NBOIIME BOAY CHEIKHBLIX IOTOKOB, B KOTOPOJ MaJIo 1014,
Hepenko Hoseror 6a3enoBoit 6ose3HbIO0.
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Kene3o paboTaeT B KpOBM, B reMorJjiobuHe — repe-
HOCYMKe KMCJIopoJa.

M rTak panee, Tak majee. Marumii, UMHK, MapraHell,
XpoM, MeAb, MOJMOIeH, cejleH — y KaXXAO0ro 3JIEMEHTa
CBOSI (PyHKIMA.

Ho kax npaBuio, coau — He npobJema. IToBapeHHO
conM B IIpMpPOAE IOCTATOYHO, OCTAJbHbIE IIONANAIOT B
OpraHM3M C BOZOI M BCAKOI APYTOi M.

BkycHo,
apoMaTHO, KPacCUBO

A eciin uzBecth BKycHa? [Ipoiins yeTwIpe IVIaBhl, Mbl
C BaMM MOXeM MPUIITM K YyTeIIUTEeJbHOMY BBIBOAY:
OynyimeMy XMMMKY IIMIIM HeT HyXKAbl Ay6iampoBaThb
mwed-roBapa, pasbupaTbcA B IPOIOPUMAX ThICAYN
6mron M3 «KHMIM O BKYCHOM M 3[0pOBOJ Imiue». Bcee
pazHooOpasyue racTpOHOMMM yHAETCA CBECTH K YIJIeBO-
JaM, XKMpaM, ABYM HeCATKaM aMMHOKMCJIOT, BUTaMMHAM
u cosaM. IToYTM Bce 9T BelllecTBa y3Ke CMHTe3UPYIOTCA
Ha 3aBOJIaX.

HecKoJBKO [ECATKOB BeIIECTB, M Bce Ha ydere.
ExenHeBHas mopuydA IMOAcCYMTaHa: TpunrodaHa— 1 T,
JiejyHa — oT 4 10 6 T, u3oJyeiumHa — 3—4 T U T. 1.

W1 Bce-TaKy BbI HECKOJBKO cMyllleHbl. Heyzkemnmu 9To n
ects MIna 6ynymero? ITakeTk ¢ TpunrTodaHOM, MaKe-
TMK C M30JIeHIMHOM... He npuBJeKaTeJbHO KaKk-TO, He-
amnImeTUTHO.

CoBepllleHHO BepHO. VI moroMy Hazmo HaM mo3abo-
TUTBCA M O MPUBJIEKATEIBHOCTH TOXKe, O BKyce, 3amaxe,
Byuge mmm. OTHIOAL 9TO He Kampus, He OaJIOBCTBY, a
HacylIHasa oTpPeOHOCTL OpraHu3Ma.

Benp mnpuBefeHHas B KOHLE IpeAblAyllieil TIJIaBbl
Tabauila cocTaBJieHa AJISI CPeNHEro 4esJoBeKa, a MBI U
BBl BCE, YMTaTeNM, — HENOBTOpMUMBbIE JidHOCTH. Kak
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HYXHO OUTaTbCA HENOBTOPMMOV JiMyHOCTH? VI3BeCTHO,
4TO Npu pu3udeckoy pabore Ha KMJIOrpaMMm Beca Tpelby-
ercA OoJbllle KaJjopMii, My>K4YMHe OOJIbIlle enbl, YeM
pebenky. Ho cKkoabKO, CKOJIBKO MUMEHHO?

Ias 9ejioBeka BooOOLIe TPYAHO ITOA0OPATE KpUTEPUIL.
B onbITax ¢ >XKMBOTHBIMM IIPOCTO: TaM OPMEHTUPYIOTCA
Ha npusec. Ecam ObIYOK pacTeT m HATyJMBaeT MACO,
3Ha4YUT, MBI €T0 KOpMMM IIpaBuiibHO. Ho fajeko He BceM
JIONAM Hy2KeH «IpuBec». HeKOTOpbIM KeJaTeJIbHO
MIOJIHEeTh, 4 APYIMM IoJe3Hee XyAeTb. Bapociomy xKe
yallle HaJlo He II0JIHeTh M He XyJeTh, a paboTaTb, TpeHu-
POBaThCs, YKPEIJIATh MYyCKYJbl M IIaMATb, COBEpIIEH-
CTBOBAaThb COOOPAa3UTENBHOCTh, TOHKOCTD CJIyXa.

Kakasa amera Hy»KHa MaTeMaTHKy, KakKasd — My3bl-
KaHTy? Kakasa Hy>Ha CerofiH#A, Kakas 3aBTpa’

Hu xuMuk, HM MeauK He cKaxXyT TOYHO. IIparTude-
CKM HeT ¥ He OyZeT BO3MOXKHOCTY IIPUMKPEIIATH K
KaXKJIOMy €JI0Ky Bpaua, [IJIA KaKJoro y2KMHa ¥ 3aBTPaKa
BBICYMTHIBATH IIPONIOPLMM BaJiMHA, JENIMHA U U30Jei-
UMHA.

Ho k cuacThro, opranmsM caM 4YyBCTBYET, YTO €My
HY2KHO.

OTo TOXXe [OKa3aHO Ha ONbITaX C XXMBOTHBIMMU.
2KMBOTHBIM, Kak M HaM, Cpeay Mpoumx HY2KHBbI COJIM
Kaausa u HaTpud. Hy>KHBI, B 4aCTHOCTM, AJIA HEPBHON
cucTeMbl. HepBHbBIe curHagbl epenarTcd y Hac IIyTeM
repeMellleHns MOHOB HaTpuA U KaaudA. BoT u ceirgac,
KOTZa Bbl BOAUTE IJla3aMM II0 CTPOYKaM, MOHBI STH
MeyyTcsA II0 IJIa3HBIM MyCKYyJaM TyZa M CIofa.

XJIOpUCTBINA HATPUIL — COJIEHBIN, XJIOPUCTBIA Ka-
JINI — COJIeHBIN; OTIMYUTEL MX Ha BKYyC M 3allaX HeBO3-
MOXKHO. JI BOT B ombITax KpbICAM J1aBajiyi OAMHAKOBYIO
MYy, MHOTAA C HaTpyueM, MHoTAa ¢ KajyeM. KpbIc myTa-
JM, MEHAJM MecTaMM KOPMYLUKM, MHOIZA ChINaJn
HaTpUi1 B KPacHy0, MHOTAA B cuHIOK. KphIChI e Tak 1
JTaK, TO KaJjauii, To Hatpmii. Ho B o6lemM MecAYHBIN
6ajlaHC BBIMOJHAJICA TOYHO: TAKOW-TO MIPOLEHT KaJud,
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Takoi-To HaTpusA. Crajio OBITH, YYBCTBOBAJM, KaKas
cosib TpebyeTcs.

Ietn n B3pociible caMM YyBCTBYIOT, YTO HEOOXOAMMO
opraum3Mmy: «OM, xoderca ciaajgeHbKoro!, Omi, oxoTa
coJieHoro! » MaJileHbKMe eTy 0COOeHHO OX04YM 10 CJIafo-
creyi. Ha To ecTs npuymHa. Tenepk BBl U CaMM €€ Ha30-
BeTe 0e3 Tpyza: caxap JIETKO ycBauBaeTcsd, Cpa3y Ke
IOMNOJIHAET OpPTraHM3M OSHEprueil, He TO 4YTO XKUPbI U
Kalll}, KOTOpbIe ITepeBapUBaOTCA MOJAHS.

A y MHBIX #eTHILIEK COBCEM CTpPaHHbIE BKYChbI: Jaxe
U3BECTKY TPBI3YT MIM ANYHYIO CKopJaymy. Ilodemy?
Bupaumo, KaJb1mA He XBaTaeT AJIA pacTyLIMX KOCTel.

Tak YTO ¢ YMCTO} COBECTBHIO elIbTe BKyCHOE, MOoTa-
KaiiTe cBoeMy BKycy. Ho He nepeenaiire, 6ynbTe ymepeH-
Hbl. K coXKaleHuio, OT NepBOOLITHBIX IIPEJIKOB MBI yHa-
cJIe[OBaJIM ammeTHT Ipo 3amnac. 2KeyryAoK y Hac TOxKe ¢
pesepBHBIM 06beMOM — 1Ipo 3amnac. Ecan BeI nepeligere
Mepy, OpraHm3M BbICKaxeTcd. IIpoTMBHO, NpHesOoCh,
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HaJ0eJI0 — 9TO CUTHAJBI oprauu3ma. OH cooblaer, 4To
JaHHOTO MaTepyuajla NpPefoCTaTOYHO, XBaTUT HAAOJIro.
Korna ncuepniaerca, moaBuTCA areTHur.

PazHble HyKHBI MaTepuaJIbl, Hy>KHbI OJJHOBPEMEHHO,
B CcOo4YeTaHMM Jpyr ¢ ApyroM. Heub3s mneperpyzkaTb
XKeJIyJIOK TOJIbKO yIJIeBOZaMM, TOJIBKO KUPaMy, TOJLKO
besnkamu. Jlaxke M nepeBapMBaTH TaK TPYAHEE: OLHM
COKM HYXKHBI B U36pITKe, Apyrue KeJje3bl 6e31el1CTBYIOT.
TpyAHO mepeBapuBaTh.. a HaM IPeACTaBJIAETCH —
HeBKycHO. CodeTaHue IoJIe3Hee, IIOTOMY M BKYCHee.
Bunerper syd4ile, 4eM KapTOLIKa M CBEKJIA 10 OTAEJIbHO-
CTM, KOMIIOT JIydIile, YeM caxap u (ppyKTsl, OyTepbpon c
CBIpOM THOJIe3Hee, YeM XJIeb, MacJIo u ChIp.

B ofuieMm, opraHu3M IOHMMAaeT, YTO eMy HYZKHO.
TlonumaeTr, 4yBCTBY# 3amax u BKyc. IIuia noaxkHa ObITh
BKYCHOJ, apOMaTHOI1 ¥ KpacuBOil.

IInia Gyayitero ToxkKe. 3Ha4MUT, XMMMKaAM Hafio 1o3a-
60TUTBHCA HE TOJIBKO O COCTaBe, He TOJILKO 0 HajlaHce, HO
ellle 0 BKyce, 3anaxe 1 Buge.

HyxxHo npexne Bcero pazobpaThbes, YTO TaKOe 3aIax
M BKYC.

Bkycnas xummna. BKyc MUY MBI OLIyIlaeM A3BIKOM.
IIo Bceil MOBEPXHOCTM €ro pacIlOJIOXKeHbl YyBCTBUTEJb-
HbIe COCOYKM XKeJ0G0BUAHBIE, TPUOOBUAHBIE, JIMCTOBU/ -
Hble. Kpas A3bIKa Bcero 4yBCTBUTEJNIbHEE K KMCIIOMY,
KOHYMK — K CJIaJKOMY M COJIEHOMY, OCHOBaHME — K
TOPBKOMY.

A ocranbHble oTTeHKN? Kak pa3iamdaroTca TOHKOCTH
TBICAYY C JIMIIHUM OJroa?

Kak H; cTpaHHO, Bce ThICAYM TaCTPOHOMMYUECKUX
n306peTeHMI1 COCTOAT M3 COYETAHMA KVCJIIOTO, COJIEHOTO,
CJIAAKOrO ¥ TrOpbKOro. J[oBoJbHO ogHOoOOpa3Ho. Bee xe
foraTcTBO M NMPUBJIEKATEJNBHOCTh KYXHU CO3AA€T 3arax.
ITonpobysiTe moobGenaTh 3axkaB HOC. BBl Jaxke yaAMBU-
Tech, KaK e HeBbIpa3uUTeJIbHa, KaK CKy4Ha CTaja efa.

Jrak, cyllecTByer BCero d4eThbIpe BKYCa: KMCJHbIMA,
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COJIEHBIN, CJIAgKWUI, TOPbKMIl. BripoyeM, 1 Bce MHOT000-
pa3Hble OTTEHKM KPAaCOK COCTOAT M3 CeMM LIBETOB pa-
IyTH.

CBA3b MeXAy BKYCOM M XMMWYECKVM COCTaBOM He
O4YeHb sicHa Hayke. OOMHAKOBBI BKYC MOXKeET OBITH y
O4YeHb JlaJIeKuX II0 CTPOEHMIO BellecTB, a IIPOTUBOIIO-
JIOKHBIN — ¥ OJM3KuX. ICHOCTB TOJIBKO y KMCJIOT — BCe
OHM Kucible. fIpKO BBIPpa*Ke€HHBIM COJIEHBIM BKYyC— ¥
IIOBAapEeHHO COJIM, HO COJIM APYTMX METaJlJIOB — IOpb-
Kyie. BbICOKOMOJIEKYJIApHbIE COENVHEHMA — IoJycaxa-
puabl (KpaxmaJ), noaumnentuabl (6eJioK), Kak ITpaBulIo,
0e3BKyCHBI. BKyC Xe IenTumoB 3aBUCUT OT BXOAALLINMX
B HMX aMMHOKMCJIIOT. Taxk, MenTuabl, COCTOAIME U3 CIak-
KUX aMMHOKMCJIIOT, B 00JIBLIIIMHCTBE HE MMEIOT BKYCa, IIeTI-
TUIBI K€ U3 TOPbKMX aMMHOKMCIIOT Bee 6e3 MCKIII0YeHNUs
TOpBKME.

Y cambIX aMMHOKMCJOT BKyC pasHooOpazeH. Bes-
BKYCHBI MJIM MMEIOT O4eHb cabblit BKyc: D-anauuH, D- 1
L-acnaparmaoBas Kucjora, D-riIyTaMuHOBasA KMUCJI0OTa U
HEKOTOphle npyrue. Bee nepedncaaTs He 6yneM.

Crnanxu (B mopsagke ybbiBanusa ciagocty): D-tpumro-
¢dau, D-ructuauH, D-denmnananmy, L-ajlaHuH, TIIMLIMH.

Topeku: L-tpunrodax, L-dennnatanuH u ap.

CepHHCTBIN BKyC: UMCTEMH, METVIOHMH.

Bo3MOzKHO, caMble BHMMATeJIbHbIE 13 Bac 00paTuiau
BHMMaHM€e Ha IIPOTUBOIIOJIOKHOCTBL M30MEPOB. Y TOpb-
Kux L-aMMHORMCIOT D-m3omepbl oObrdyHO caagku. L-
TpunrodaH TOJBLKO B ZIBa pa3a MeHee TOpeK, yeM Kode-
vH, a D-tpuntrodan B 35 pas caarge caxapo3nl. CBobon-
HbIe 3Ke KMUCJIOThI (0e3 aMMHOTPYIIII) KUCJble, caMo cobost
pa3ymeertcd.

Kak Buaure, pa3roBop BefieTcs BCE O TeX XKe YeTbIpex
THUIIaX BKyCa: KMCJOM, COJIEHOM, TOPBKOM, CJIAIKOM.
CrnepmoBaresbHO, 3ajada Oynylleil NMIEeBOM XMMMM, B
YaCTHOCTY, COCTOUT B TOM, UHTOOBI HAZIEJINTh MCKY CCTBEH-
Hble NUTaTeJIbHbIE IPOAYKTHI KMUCJIBIM, COJIEHBIM, TOPb-
K¥M, CJIaJKMM BKYCOM B Pa3JIMYHBIX PONOPLMAX.
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Kucaeni Bkyc, Kak CcKa3aHO BbIllle, He IpobJema.
JIrobaa KumcaoTa Kucaasa. YiKe cefdac B IIMIIEBOi1
OPOMBINIJIEHHOCTH IIPUMEHSAIOTCA CIAeyIoLIne

Ha3Banue | Xumuueckas popmyna IIpoaykt
AUNYHOBAS (|3H2— CH,— CH2—|CH2 Mapmenan
COOH COOH
JInmoHHas CH,— COOH KBac, nactuna, Ba-
peHbe, KOMIIOTHI,
HO— C —COOH pbIOHBIE KOHCED-
| Bbl, HATIUTKU
CH,—COOH
MonouHas CH,;CHCOOH KBac, kucnocnu-
| BOYHOE MacJIo,
OH HAMUTKH
VkcycHast CH,COOH MapuHaael, BUHE-
rpeTsl
SA6nounas HO —CH — COOH Mapmenan, koHau-
| Tepckue U3aeus
CH,COOH
VronbHas H,CO, Iuny4yue HaMUTKH

CoJieHnllf BKyc cooblnaerca 6e3 ocoboro Tpyma Oo-
6aBJyeHMeEM ITOBapPEHHO COJIN.

Toperuit Tpebyerca peako. Jlioburesy NOKyIIATh
penKo roHaTcs 3a ropeybro. Hy, ropunity Mul yrotpebad-
eM, ITbeM TOpbKUit Kode... HO ¢ CaXapoM.

BoT co ciagocThI0O XMMMKM NOTpyAuinuck. JHorna
Tpebyerca obMaHuMBasaA ciaafoctb. Hy>KHa oHa 60JIbHBIM
InabeToM — caxapHoit 6osie3HbI0. VIX opranmsMy caxap
BpeJleH, a POT M0 NpuBBIYKe TpebyeT ciaazakoro. Crajo
OBITh, HyKeH MM cJafgkuil Hecaxap. ITose3Ha o6MaH4M-
Bas CJAfOCTh M JIIOAAM C cupaAdert paboroit. JHeprmyu oHu
TPaTAT MaJo, a OT YIJIEBOAOB TOJICTEIOT. Jlyulne yK
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II0TaKaTk BKyCy, He IJIoTad yraeBonoB. K 4mcily Takux
MOTaKaIoUIMX, 00MaHYMBO CJIAJKUX BEILIECTB OTHOCATCA
caxapuH, KCUJINT, COpOMT.

Caxap OTHIOAbL He caMoe CJajfKoe BellecTBO. PpyK-
To3a cjaule Ha 73%, KCUINT — BIBOe, & CAaXapuH — B
400—>500 pas. K coxaneHuio, OH He yCBayBaeTcs opra-
HU3MOM, INOJHOCTBIO BBIBOAMTCSA ¢ MOYOM. [ljia opra-
HM3Ma OH YyIKepofieH, faxKe 0e3BpelHOCTb €ro COMHM-
TeJIbHA.

ITouTy CTOJIE K€ MHTEHCUBHO CJaJIoK «acrapTaM»,
CMHTE3MPOBAHHBIN COBCeM HenaBHO— B 1969 r. OH B
150 pas cioale caxapos3bl M B OTJIMYME OT caxapmHa
nouTaTeJIeH: pacrnajgaeTcs B KMIIEYHMKE Ha HYyIKHbIe
OpraHuM3My aMMHOKMCJIOTBI — L-acmaparMHOByIO M
L-dennanaHuH.

U3 cnagkux aMMHOKMUCJIOT ITOJI€3€H U IIPUATEH IJIM-
uyH. B GosBIIIOM KOJM4YeCcTBE OH COAEpIKUTCA B phibe,
KpeBeTKaX M MOJUIFOCKAX, IpUAaeT UM 0COOEHHBIN BKYC.
Taumuu yKe B Hallle BpeMdA LIMPOKO MCIIOJIb3yeTcA B
HEKOTOPBIX CTpaHaxX B IPOM3BOACTBE NPUIIPAB, CyIOB,
MapuHanoB. Kpome TOro, oH cosjaeT TO, YTO HerycTa-
TOpBI Ha3bIBAIOT OCHOBOJM WMJM IOJIHOTOM BKyca. OH
CMAT4YaeT rOpbKOCTb MJIM COJIEHOCTb, CHUMAEeT HEeNpUsAT-
HBIJ IIPUBKYC HEKOTOPBIX MCKYCCTBEHHBIX IIPOJYKTOB.

Kaxk BuguTe, XMMMKM MOTYT PeryJMpoOBaTh M BKyC, U
CWIy €r0, ¥ HaChIIIEHHOCT.

KoneuHo, 6e3 ciozxkHOcTet He obxogntes. Korpa nme-
€lTb JIeJI0 C ABYMSA BellleCTBaMM, IPOABJIAETCA TaK Ha3bl-
BaeMblil CHMHEPIM3M — M3MEHeHMe CuJIbl M XapakTepa
BKyCa OJHOTO BELIEeCTBa B IIPUCY TCTBUM APYTOTO.

Ina yiydiueHusa u 060CTpeHuA BKyca MACHBIX, pbIO-
HBIX, OBOLIHBIX 6Jiiof 1 OyJIbOHOB IIMPOKO IPMMEHSIOT
L-rmyramar HaTpua. MupoBoe Npou3BOACTBO €ro —
OKOJIO 250 TBIC. T B TOZ.

CunepruueH, B 4acTHocT#, M D-tpunrtodan. OH ycu-
JMBAET CJAJOCTh CaxapMHa U yCTpaHAeT MPUCYILMI eMy
HEeNpHUATHbII NpuBKyc. OCO6EHHO IoJIe3eH IJIA ycuie-
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HUA CJAN0CTM MaJIbTOJ, 4HacTO yHOTpebasrolumica B
KOHIUTEpCKMuxX uaneansax. Huuroxkuaa nobaBka ero —
15 MMNIIMOHHBIX [OJIE€M — T103BOJIAET CHU3IUTH PACXOH
caxapa Ha 15%.

M3MepuTh MHTEHCMBHOCTb M KadyecTBO BKyca npubo-
paMy HeBO3MOXKHO. Ilpuxoaurca mnpoboBaTb A3BIKOM.
IIpuroroBieHHble 6mar0Aa IPOOYIOT CIELUMAJIMCTHI-Ae-
I'yCTaTOpPhl, OL[eHUBAaA UX cjaoBaMy uianu HaJssiamu, Kak TaH-
LIOPOB Ha JbAY; B JajbHeieM olleHKM obpabaTsiBaroTesa
MaTeMaTU4YeCKUM. YYUTBIBAETCA M IIOPOr OLIyIeHusd —
HalMeHblllee KOJIMYECTBO, IPM KOTOPOM ellle yJIaBJIMBa-
ercd BKyc. OHAKO M 9Ta XapaKTepuCTHKaA HeloJIHa, TaK
KaK MHOTIMe BellleCTBa MEHAIOT CBOM BKYC M 3amax ¢ U3-
MeHeHMeM KOHIL[eHTpamu. VIaMeHnaach KOHIeHTpaua—
CHOBa NPUXOAUTCA HerycTMpoBaTb. TakK MM MHaA4Ye CO
BKyCcOM Xumus pasobpasack. Bkyc mnuiie Oyayiiero
obecrieyen. Ho Hy>KeH ellle 1 apoMar.

ApomartHaa xumus. [lepen Hamm TpyaHas 3ajada.
3amax MHOTO CJIOKHee BKyca. TyT He oTaesaembcs
4eThIPbMA COCTABJIAIIMMMU. [laxyumux BelecTB Be-
Ju4ariiiee MHOXKeCTBO. Jlazke UxX HayuHada Kjaccuduka-
UM elle He co3faHa. [IpUXOAUTCA ONMUCHIBATEH IO ITPU-
HAJUJIeKHOCTM: 3allaX po3bl, 3amax JyKa, 3alax AbIHU,
3amnax 'HMJM M T. 1. U pa3zbuparorcsa B 3amaxax clieuma-
JIUCTBI-ETYCTATOPBI C U3OLPEHHBIM 0O0OHAHMEM.

3amnax cJjloxKHee BKyca, MOXKeT ObITh, IOTOMY, YTO OH
IpeBHee, paHbLIe MOHAZOOMIICA KMBOTHBIM M JOJIblIE
orpabaTeiBajicA B Ipollecce pa3BUTMA. 3amnax M BKYC
POZCTBEHHBI, HO BKyC — OJIM3KOJeMCTBYlOLIee YYBCTRO,
uccyeqoBaHMe TOro, YTO BO PTY yKe JEeXKUT, a 3alax —
LaJbHONENCTBYIOLee MpeayIlpexKJeHne: CUTHAJBI O J0-
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ObIYe —3TO CTOMUT B POT ITOJIOXKMUTE MJIM e 06 onnacHocTH:
KakK ObI TeOA B POT He MOJIOXKMUIN.

Banax HeoOXOAMM BCEM XKMBYIUMM, BKyC — TOJIBKO
KYIOIUMM HETOPOIIMBO. VI3BECTHO, YTO JIIOAM, yTPATUB-
ume oOOHAHME, MOTYT NUTATHCA, MOTYT KUTb... HO OHM
yalle APYyTMX oTpaBJsaroTcsa. Hoc npenynpeaus 6b1, 4TO
mila HegobpokayecTBeHHAA.

YyBCTBUTEJNBHOCTE OOOHAHMA ITOTpsAcarollas, gaxKe
y 4eJIOBeKa — AaJIeKO He peKOpJICMeHa I10 4YaCTH 3aIlaXoB.
EcTb BeluiecTBa, 3aaXx KOTOPBIX MbI OLIYIIa€M IIpMU KOH-
neHTpauuu 10712 (omHaA MOJIeKyJa Ha MUJJIMOH MMUJI-
JIMOHOB MoOJIEKyJ Bo3ayxa). KoHewHo, Hoc cobaku elne
YyBCTBUTEJIbHEE, & HacCeKOMble IIPeBOCXONAT M cobak.
Camery 6a604YKM TYTOBOTIO LIEJIKOIIPALA YyBCTBYeT 3aIlax
CaMKM 3a HEeCKOJIbKO KuJjioMeTpoB. Ilo-Buammomy, B
JaHHOM CJIyyae ofjHa-eIMHCTBEHHAsA MoJIeKyJia Bo36yx-
JlaeT YYBCTBUTEJILHYIO KJIETKY.

o camMoro HeJjaBHero BpeMeHM B HayKe LlIeJl CIOp O
npupoje 3anaxa. Kak oH pacrnpocTpaHsAeTcAa: MONajaroT
JM TaXyuye MOJIEKYJIbl B HOC WM M3JIy4aroT KaKue-
HUOy b JIyuy, Bpoae mHppakpacHbIx? Ceitdac y JydeBoit
TUIIOTE3bl MaJ0 CTOPOHHMKOB. 3amax CuMTaeTcs 4YUCTO
XVMMUYECKMM YyBCcTBOM. OJHAKO 4YETKOIrO COOTBETCTBUA
MeKy XapaKTepoM 3allaxa ¥ CTpOeHyeM MOJIEKYJIbl HeT.
OueHBb CXOAHBIE II0 CTPOEHMIO MOJIEKYJIbl MaxXHyT I10-
pasHoMYy.

B HoCy uMeroTcA pa3Hble pelenTophbl (4yBCTBUTENb-
Hble KJIETKM): U 0000LIeHHbIe, M CIIelMaJIn3upOBaHHEbIe,
HaCTpPOEHHble Ha BOCIPHUATME KaKOro-imnbo ocobeHHO
BaXXHOTO BelllecTBa. Yalle Bcero 3a obmumi1 apomart
OTBETCTBEHHBI Da3Hble peLeNnTophbl, TaK Xe KakK 3a
aKKOpJA — BCe CTPYHbI OJJHOBpEeMeHHO. JTakuit apoMar-
OpKecTp B Hocy!

Ot uero ke 3aBucAT 3anaxu? Hayka 3HaeT nBe npu-
YYHBI: [IepBad — U3 NPOAYKTa BBIAEIMINCH COJEpPKaB-
myecA B HeM IIpMpPOAHEIe jeTy4dne BellecTBa. OHM-TO U
JocTuraroT Hammx Ho3apeil. Tak, 3arax Kopuiibl onpene-
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JAeT KOPUYHBINA aJIbiernys, a KoXypa JMMOHA BblieJssgeT
uyuTpanb 1 d-jauMoHeH. I1o cTpoeHMIO Haxy4yue BelllecTBa
4acTO IIOXOXKM, CILIOLIb M PAAOM BCTpedaloTcA 37ech
IIECTMHOTY apoOMaTU4YEeCKOro pana.

T'opa3pno cioXKHee BTOpas HpuydmMHa 3amnaxa. I9To —
MHOIOCTyIIeHYaTble peaKluy, KOTOpble BO3HMKAIOT BO
BpeMsA IIPUTOTOBJIEHMS IIMILM: IIpM KBallleHuM, CTBOpa-
KMUBAHUM, CKMCAHUM, OPOXKEeHNUY, BapKe, MOAKapMUBaHUN.
3nech BO3HMKAKOT MHOTME COTHM JeTy4uX COeAVMHEeHMN.
KoanyecTBO MX HUMYITOXKHO: MMJIJIMOHHBIE M MUJLIMAPS-
HBle JIOJIM B Iapax, HO B 3aBUCUMOCTM OT IIPONOPLIMM
3arax 3aMeTHO U3MEHseTCH.

Hekoropble u3 5TuxX peakumii MAYT II0OA BJIAMUAHMUEM
MMKpPOOPTaHM3MOB, IIpyM IIOMOLIM BOZAbI, KMUCJOpOAa MU
depmenTOoB. [IpM momorpeBaHMM Ke HadyHaeTcA B3a-
MMOJENCTBME aMMHOKUCIIOT U yraeBoAoB (peakuma Maii-
Aapa). U B gacTHOCTHM, 0Opa3yIOTCA BBICOKOMOJIEKYJIAP-
HbIE COeAMHEHMs KOPMYHEBOTO IIBETa — MEJIAHOMIVHBI
(HarmpuMep, B KOpo4Ke xJjeba).

B pesyuspTaTe nomorpeBaHusA MoJiydalOTCA CJIOKHEN-
mne cMecn. Tak, B alllIeTUTHOM apoMaTe cBexKeycIleyeH-
Horo xJeba HangeHo 159 coemmHenuin. Mozxkere cebe
IIpeZiCTaBUTh, CKOJIBKO TpyAa NPUXOAUTCA BKJIANbIBATH
XMMMKaM, 4TOOBI pas3obpaThbCsd B CBOMCTBAxX IIMIIN.
B npuBenenHoit Tabauile nepeunciaeHsl 159 xuMmdeckmmx
BellleCTB, KOTOpble ObLIM HalifieHbl B 3allaxe IILIeHUY-
Horo xJieba.

YraeBogopoasr:
JMUMOHEH
TOJYOJI

Couprsel:
3TaHOJI 2-TIeHTaHOJ
1-rponta”Hon 3-NeHTaHoJ
2-IIpOIaHOJ 1-reKcaHoJ
2-MeTUJITNPOTIaH-1-0J1 bypdypHI0BEI CONDPT
1-6yTaHoJ 6eH3UJIOBBINA CIIUPT
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2-MeTnabyraH-1-0a
3-metunbyran-1-oa
1-nneHTaHOM

2-eHNIIITAaHOT
1,2-6yTanamon

KapOoHHIBHEBIE COeMHEHNA:

dopmanbaernn
aueraJbIerun
MpoNnaHaJb
2-nponeHanb
2-MeTUJINPONIaHAaIb
2-0KCOMpOomnaHajlb
6yraHaJb
2-6yTeHasb
2-MeTnNOyTaHaAIb
3-MmeTnabyTaHANb
IeHTaHaJ b
3-3TunbyraHaan
2-IIeHTeHaJb
rekKcaHaJb
2-MeTUJINIeHTaHAb
2-3TUJrekcaHajlb
2-reKceHanb
2,4-rekcagmeHasnb
renTaHajib
2,3-6yTaHguon
2-MeHTaHOoH
3-MeHTaHOH
3-1eHTeH-2-0H
4-MeTHUJITIEHTAH-2-0H
2,3-neHTa’HAMOH
2-T€KCaHOH
3-reKCaHOH
2-TenTaHOH
3-renTaHoH
2,6-OMMeTUIrenTaH-4-0H
2-O0KTaHOH

MypaBbUHAA
yKCycHaA
NIPONMOHOBasA
2-MeTUJIIIPONIMOHOBAA
2-0KCMIIPONIMOHOBASA
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2-renrteHaJjsb
2,4-renTaamMeHalb
OKTaHaJb

2-0KTeHaJIb
2,4-0oKTagueHaNlb
HOHaHaJb

2-HOHEHaJIb
TpaHC-2-1Mc-4-aeKanmneHanlb
2,4-HOHaAMEHAJIb
AeKaHaJb

2-meHeHaN b
OeH3aabAerM
4-oKcubeH3anbaerny
deHUNaneTaNbAE U]
2-deHnnpon-2-eHalb
2-TIpONaHOH

2-6yTaHOH
3-okcubyraH-2-0H
3-metnabyTaH-2-oH
2-HOHAHOH

2-neKaHOH
2-UMKJIOTIEHTeH-1-0H
alleTOKCUALIeTOH
$ypdypon
3-dbopmundypan
5-meTnndypdypon
5-okcumMmeT™nadPypPypoa
2-aneTmadypan
1-(dypmn-2)nponaH-2-oH
1-(dpypun-2)nponan-1,2-amoH
2,5-muMernacdypaH-3-oH

2-MeTMJITeTparngpodypaH-3-oH

Kucnorsr:

NeHTaHOBaA
4-0OKCOTTeHTaHOBaA
reKcaHoBas
OKTaHOBasd
neKaHoBad



2-0KCONPONMOHOBAA
6yTaHoBasd
3-me™nnbyraHoBas

stuadopmMmar
dypdypuncbopmuat
3THJIALeTAT
dypdypunanerar
3TUJI-2-0KCOIIPONMOHAT
9TUJ-4-0KCONMEeHTaHaT

nMppoJ
1-meTUaNMpPpPOa
TMINMPA3UH

2,3-aMMe TMIITIMPa3H
2,5-puMeTMIAIMpPasnH
3-9TUII-2-MeTUIIIUPA3IUH

2-MeTUJI-6-IIPpONMINMPa3UH

MeTHJIaMMIH
AMMeTUIIaMUH
TPUMEeTUIIaMUH
3TUIIAMMUH

IV TUIIAMMH
TPUITHUIIAMMH
[IpONMJIaMUH
JMAIIPONINIIAMUH
TPUIIPONMIAMUH
M30NIPOIMIIAMMUH
JAMU3ONPONMMIAMUH
6yTHIaMMH
by TMIaMMH

nomeKaHOBadA
OeH3oiHaA

3dupsr:

4-0KcHOYTAaHOBOM KMCJIQTHI JIAKTOH
4-0KCK-2-0yTEHOBOM KMCIIOTHI
JIaKTOH

4-0KCcH~-3-TIEHTAHOBOM KUCJIOTHI
JIAKTOH

4-0KCHMreKCaHOBOM KUCJIOThI
JIaKTOH

OcHoBaHMuA:

Tpun300y TMIIAMUH
N,N-muatunbytniamms
N-u3onpormmaby TnaamMmH
aMMJIaMMH
U30aMMJIaMUH
AMM30aMUIIaAMUH
reKCMJIaMuH

renTUJIaMuH
N,N-mMMeTUIOKTUIIAMUH
IMPPOSIUINH

IMIepuInH

IMPUANH

2,3-AMMe TUIIIMPUAVH
2,4-1MMe TUIITUPUIVH
2,6-IMMe TUIIMPUINH
4-3TUINNUPUINH
O-TIMKOJIMH

B-nMKoMmMH

Y-IMKOJMH

CepycoaepKalgme COeqUHEeHNA:

MeTHJIMepKaINTaH
IMMeTHIICYJIbdu L

AMMeTUIIANUCY Ibu
3-anetTuatTnoden

IIpoume coexMHEHUA:

3-0KCH-2-MeTUI-4-0KCO-
1,4-mpaH (MaJabLTOJ)

2-aleTUIIMPPOJI
1-pypeypuammppos

73



1,1-gusToRCHITAH Pypan
M30MaNBTOJ 2-MeTnadypaH

stniadypdypuiossit abup aMmuadypan
2-opMuanMppoT

B! cnipocure: Kak XKe 9TO Bce y3HaJM, KaK CyMeJu
pazgenuts 159 razoB? [y 9TOro CyIlLECTBYyeT COBEp-
LIEHHO YyAEeCHBIM, YAMBUTENBHBIN 10 TOHKOCTM METOXR
aHanM3a, OTKPBITHINI B Hadalle CTOJIETHMA PYyCCKMM yde-
HbIM f. IIBeToM. HasbiBaeTca oH XpomaTorpadueit.

Oxa3splBaeTcd, ecly HAIOJHUTBH Y3€HbKYK TPYyOKy
(oHa MHOTJa UM3BMUINCTAA, MHOTAA CIMPAJIbHASA, HO Ha3bl-
BaeTcs KOJIOHKOJ) BeUIeCTBOM, BNMTBIBAIOIIUM Tras3bl, U
NPOITyCKaTh II0 3TO¥ TpyOKe maphbl, Bce oHM OyayT TO
BIUTBIBATBHCA, TO MCIAPATHCA, HO KaXXAbBI I[10-CBOEMY.
Opnuu napsel 6yayT ocegaTh HaZOJITO, APYIVE UCIAPATHCA
CPaBHUTEJBHO OBICTPO, TpeTbyu emle ObicTpee. MozxKHO
CPaBHMBATh MX C IOe3AaMM, MAYIUMMM C OAMHAKOBOM
CKOPOCTBIO, HO IO pasHOMy pacmmcaHuio. IToe3ga, cro-
AlME OJr0 Ha CTAaHLMAX, KOHEYHO, OTCTaHyT. Belre-
CTBa, OcCefalollMe HaJoJIr0, OTCTalT. B pesyJsbrare
cMech ra30B paccjanBaeTcs, IIpeBpallaeTcsa B pAayg KoJje-
yeK. B KaxXZ0M KoJIeuKe OMH U3 MapoB. YeM JJMHHee
KOJIOHKa, TeM TouyHee aHaymu3. JlJia u3ydeHuA HedTH
NPUMEHAJM KOJIOHKM B IOJIKMJIOMETpa AJIMHON. B pe-
3yJabTaTe Hamm 230 coenmMHeHMI B He(PTH... a B 3araxe
neyeHoro xJjeba — 159.

Heyxxemm xe Bce 159 ocTpo HeobxogmMbl 1 6e3 HUX
xne6 He Oymer maxHyTh xyebom? Her, He Bce. Ectb
OCHOBHBIe, Beay1me... 6e3 mpoumx MoxkHO u oboirTucs.
TeM He MeHee MHoraa rtpebytorca pecAtku. OkoJso 10
KOMIIOHEHTOB ITOHaJ00my10och, 4TOOBI NpMAATHL apoMmar
MKpPBI MCKYCCTBEHHOJ uKpe. Ilmma pmoskuHa OBITL M
BKYCHOM, ¥ apOMaTHOI.

Xumua Kpacuporo croJsa. VI TpeTbe ycioByue: Iuila
JoJKHa ObITH IIPMBJIEKATENBHONM Ha BMA. AIIETUT BO3-
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Oy>KJaeT He TOJBKO 3arax, HO M KpacuBO CEpPBMPOBaH-
HBIN CTOJI.

Eny MblI olleHMBaeM ¥ Ha TJia3. Y CBeXMX NPOAYKTOB
ApKMe, 4MCThle, HachIlleHHbIe ToHa. MyTHOe, CepoBaToe,
3eJIeHOBaToe, I0XKeJTeBIlIee, IIATHUCTOe MBI BOCIIPMHMA-
MaeM Kax I10JII0OpYeHHoe.

fApkue ToHa y cBexXux opouien. [ToMuaopbl KpacHbIle,
IBbIHM >KeJITble, MOPKOBBL OpaHXKeBad, cajaT CBETJIO-
3eJIeHbIN, YMCTOro cajlaTHOro uBera. Iloxasyit, TOJBKO
cuHee u rony6oe pefKo Halifelllb B IIPUPOJAE.

Kpacaimmue BeniecTBa— NUTMEHTHI, KakK IIPaBuUIo,
HEeCTOMKM, IIpU BapKe, KUIITYeHn!, JKapeHu, KBalleHun
OHM pa3pylIaloTcdA, B pe3yJbTaTe Iuilla MEeHsSeT IIBeT.
Pa3pymaiorcd nurMeHTBHI M IIpU IIOpYe MPOAYKTa, Kak
OBl Ipenynpexaad: 9Ta ea HUKyAa He TOOUTCH, ee Iopa
BbIOpaceIBaTh. Jlaxke NpM AJIMTEJIbHOM XPAaHEHWUM IINT-
MEHTBI Pa3pyllaloTcs, COODIIAIOT: JIeXKaJbIiA MPOAYKT!

Camo coboit pazymeeTcs, BCe IIUIMEHTHI — XVMMIYIe-
CKHMe BelllecTBa M JaxKe He depecdyp CJIIOXKHBbIe, Kyna
rpoilie 6eJKOB ¥ noamcaxapuaos. CTpoeHne ux yCcTaHOB-
JeHo. Kak npaBuiio, IUMTMEHTbl — OpraHu4decKue coeny-
HEeHUA ¢ OOJBIUMM KOJMIECTBOM IBOJHBLIX CBfA3€EM; B
OCHOBE 3TUX COeVHEHMI 3HaKOMbIe HaM IlIeCTUTPAaHHbIe
koJsblna Oenszousa. IIpMBeneM XapaKTepHble MIpPUMeEpPHL
Tlepen BaMyM LiMaHMOMH — KPAacHBIA KpacuTeJb, COOep-
Kalluiica B BUILIHE, CMOpOAMHE 1 OpyCHUKeE, a I1eJapro-
HUAWH, OJIM3KUMA eMy I10 CTPOEeHMIO, IIpuaaeT KpacHbIN
LIBET apOMAaTHBIM ATOAaM 3€MJIAHUKNA.

OH
|

OH
|
e N
HO~ e \( ]/ oH HO™ e \[ ]
cL” > OH C\” ~OH
UMaHUaAnH nennaproHuanH
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Tlomo6HBIMM KpacuUTeNsMM OKpAllleHbl ¥ MHOIME
JIeTIeCTKM LIBETOB.

Eme oxna Gosblias rpymnma IpUMPOAHBIX KpacuTe-
Jieit — KapoTuHbl. K HMM OTHOCKUTCA JIMKOIMH — Kpacs-
lllee BelLleCTBO IIOMMIOPOB, LIMIIOBHMKA, apby3a, abpu-
KOCOB, a TaK2Ke ¥ KAPOTUH U3 MOPKOBM, THIKBbI, PAGMHBI,
aneJjbCUHOB, MAHJAPVHOB.

CHg CH CH, CH, CH,
| | |
(:j—CH=CH—C=CH—CH=CH—C=CH—CH=CH—CH=C—
N CH,
?Ha GHy CH,
—CH=CH—CH=C—CH=CH—[:j
7
CHy
B-xapoTun
CH, CH, CHy CH,
~N - | |
[:j—CH=CH—0=CH—CH=0H—C=CH—@h0H
NCHy,

Butamun A

Kapotun ocobeHHO BakeH IJiAd Hac, [IOTOMY YTO B
OpraHM3Me ueJIOBEeKa OH paclajaeTcd Ha JBe MOJIEKYJIbI
BuTaMMHa A. VIMEHHO OT KapOTMHA MOJy4YaeM MBI 9TOT
HeoOxoauMbIM BuTaMyH. 3anoMHmIn? MopkoBs, psabuHa,
TBIKBa, alleJIbCMHbI, MAHAAPYHBL. ..

3eJieHbIN I[BET JIMCTHEB, CaJlaTa, IllaBeJid, KalyCTbhl
3aBUCUT OT XJIOpodmiiIa. ITO O4YeHb CJIOKHOE COefyHe-
HMe U3 KJjacca nopdUPMHOB, B IIEHTpe KOTOPOro pacrio-
JIOKEH aTOM MeTaJlla-— Marumsa. VIHTepecHo, 4To 3eJe-
HBII XJIOPOOUILI — XMMMYECKMI POACTBEHHMK KPaCHOTO
reMoryiobyHa Halleil KpOBM, HO B IIeHTpe remMa He Mar-

76



HMIA, a ¥Xeje30. B cuHeBaTOM Ke KpPOBYM OCBMMHOIOB MU
PakoB Ty e poJib urpaet atom Meayu. [Toxoxk Ha nopdu-
puHEI ¥ BUTaMuH B,, co cBouM aToMoM KobaJbTa.

Ho y mopdupuHoB 0Kpacka — [1eJ10 BTOPOCTEIIEHHOe.
OTu BellecTBa BeJalOT B OpraHuM3Me Tra3000MeHOM,
3aXBaThIBAIOT ¥ IIEPEHOCAT KMUCJOPOJ MM YIJIEKMCIIBIN
ras.

KopyuuHeBBIT Xe OBeT BKYyCHOJ KOpPOYKM KapeHOro
xJeba uaM MAca 3aBUCUT OT MeJIAHOMAMHOB, obpasyio-
IMXCA NOpU PeakuuAxX aMMHOKMCJIOT C YIJIeBOJaMM.
Peakmum 5Tu CJI0XXKHBI, He IIOJHOCTHIO BbIACHEHBL
U naxke xuMuyeckKoe CTpOeHMe MEJIAHOMIMHOB Heus-
BecTHO. Bo3pMure Ha 3aMeTKy, Oyaylume XUMMKMU:
JaJIeKo He Bce ellle IIOHATHO, OcTajlack paboTa M 1Jid Bac.

JITak, NIOCKOJNBKY Ka4decTBO MMM Mbl HPUBBIKJIN
OLIEHMBAThL IO IIBeTy, I0Bapa, KOHAUTEpHI, paboTHMKYU
KOHCepPBHBIX 3aBOJI0B, a TaKxXe Oyayllye XMMMKKU-CUH-
TETMKM JOJI3KHBI IT03a00TUTECA U O YMCTOM IIBETE.

Kaxk npasBuiio, mpu 9TOM MCHOJb3YIOTCA IPUPOAHbIE
KpacuTesiM, 0 KOTOPBIX PacCKa3aHO BBILIE: KapOTHHEI,
NIOpUPUHEI U IpyTHeE, a TaK¥Ke CBEKOJbHBIN COK, Kpacu-
TeJy U3 BUHOTIPaJa, LIMIIOBHMKA, IIeJKOBUIbI. IIpumMe-
HAJIUCHL M €CTeCTBEHHbIe KpacuTejy, KOTOpble CaMM IIO
cebe B muuly He ILIM, HalpUMep MAaJMHOBO-KPAaCHBIN
KapMMH U3 KOIIIEeHMJIM — MeJIKMX HaCeKOMBIX, XKUBYIIIMX
Ha JIMCTBAX MEKCMKAaHCKOro KakTyca.

OnHO BpeMA B KOHAUTEPCKMX WU3AEIMUAX IIUPOKO
NIPUMMEHSAJNCE YMUCTO CUHTETHYECKMe a30KpacuTesu, Te
JKe, KOTOpble IIJIM U B TEKCTUJIBLHOM IIPOMBIINJIEHHOCTN.
OHu u Apku, 1 pa3Hoobpas3Hkl, 1 ropa3go boJsee CTOMKY,
4eM IpupogHble. Ho B ob111emM opranusMy OHM 9y3KAbL... U
HbIHE COBeTCKas NullleBas MPOMBIIIEHHOCTb 00X0auUTCA
6e3 Hux. VI3 uucsia CMHTETMYECKUX KpacuTeseil B Ha-
1€/l CcTpaHe pa3pelleHO NPMMEHATh TOJIBKO aMapaHT
(kpacHBII IIBET M TO IIOJ] BOIIPOCOM), MHIAMTOKapMMH
(cyvmoi), TapTpas3mMH (KENTBIM) M yJabTpaMapuH (roJy-
0oi1).
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A nna dero, cnpocuTe BEBI, IIpMMeHAETCS Trosry6oit
BEeT, CTOJb peakwmit B mpupoze? [lna caxapa, Ipen-
cTaBbTe cebe. YIBTpaMapyHOM CHMMAIOT €CTECTBEHHBIN
JKeJIThINI OTTEHOK caxapa. OOpaTure BHMMaHMe: B JaH-
HOM cJIy4ae KpackKa CIyXUT He AJIA TOTro, YTODObl Jexa-
JIBI/ TIPOAYKT Ka3aJicsa XOpoluuM. 37echk KpacKa IoTa-
KaeT NIpMBBIYKEe IJla3a. Bejioe MBI BOCIpMHMMAaeM Kak
MUAeaJIbHO YMCTOe, KEeJITOBAaTOe — Kak JiexkaJsoe. U xora
KeJITOBAThINl caxap Ha CaMOM JieJle eCTeCTBEHHee, ero
noaGeMBalOT CMHBKOIL... KAK KpaxMaJbHoe besbe.

C mopmo6HOi mpobaeMoit— IBeTa NPUBBIYHOIO M
HEIIPUBBIYHOIO — CTOJIKHYJIUCh B HallleM MHCTUTYTE,
co3faBasf MCKYCCTBEHHYIO MKpY. JlesaeTca oHa U3 Kase-
uHa — GesrKa KOpoBbEro MoJIoKa. I[BeT y Hero cepoBaTo-
6espnit. Ho cepoBaThle KpYNMHKY HENPUBJIEKATENIBHEI, U
MBI ITOAKpACUIN UX. J[J1A ONbITa KPacuyu B pasHble I(Be-
Ta: YepHbIN, KpacHbIi1, rouy6oi, 3esexbni. Kpackmu 6b11m
6e3Bpennble u 6e3BKycHbIe. Ho naze ONMBITHBLIX JETycTa-
TOpPOB TOLIHMJIO, BooOpasure cebe, mpu Buie 3eJE€HOM
MKpbl. OQHAKO Ty 3Ke caMylo, 3eJIEHYIO, OHM C YIOBOJIb-
CTBMEM €JIM B IIOJTHOM TbMe.

IloxBemeM MTOTM: 4HeJIOBEKYy Hy»KHa pa3HoobOpa3Has
mna. Kakaa uMenHo Hy»kKHa ceroaHa? Mbl opueHTUpY-
eMcdA TI0 CBOEMY alllleTUTy, BbI6upaeM 10 BKycCy, LIBETY,
3anaxy. 3HaumuT, B IPMPOAHONM IMILE HYXKHO UX COXpa-
HUTB, 8 B UICKYCCTBEHHOJ 06ecreunTs: 1 BKyC, M 3anax, 1
BU,.

Cokpainenune
3BE€HbEB

IIpocro mum cnoxuno? Iloxkadyil, riaBa 9Ta camas
BaxXHas B KHure. Bce nopegbiaylye — BCTYIUI€eHue, OIn-
CaHye yCJIOBMII 3aJja4y, a Ceif4ac MbI IIPUCTYIIMM K pac-
CKa3y O pelIeHuAXx.
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Ho mpexpe 4eM NpojoJIzKaTh 4YTEHME, OIJIAHUTECH
Ha3aJl, NogyMaiiTe O MNpoiAeHHOM. IIpy YTeHuM BCAKOM
KHUTM, JaxKe CcaMoM yBJIEKATeJbHOM, II0JIE3HO 3any-
MaThbCA Ha cepexamHe. A o 4yeM, COOCTBEHHO, UIeT peyb’?
Yro xoTen cka3aTh aBTop? Kakasa crout npobsema? Hy u
KaK e OH pelaer ee?

Ilpobsema Oblna IocTaBJieHa B IEpBOM IJlaBe: Kak
KOpPMUTBL 4eJIOBE4YEeCTBO, 3aTpadmBasd MeHbILe TPYAOB,
4eM B Hallle Bpemd.

A najiee ILJIM Mbl M3BUJIMCTBIM IIyTEM, BCe KOJIEOJIACh
MeXXJy KpalHOCTAMM: HEeBBIHOCUMMO TPYIHO — He TakK
Y3 TPYAHO — COBCEM IIPOCTO — He TaK Yy MPOCTO...

TpynHo obecrieunTs ITOJHOLEHHO IMMILE MHOTOYM-
cleHHOe ¥ OBICTpopacTylllee HaceJeHMe IJIAHEeThI, JIMK-
BUAMPOBATb TOJIOAK, OEJKOBBI TOJION, B HYaCTHOCTH.
TpynHo 1 o4yeHs! Ho ecTwb IIpocToe pellleHue — CUHTE3
IV,

IIpocroe mu? Treicada ¢ aumHMM Oaiog B «KHure o
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BKYCHOM M 3J0pOBOMi nmille». HeyxKenum XMMMK CyMeeT
pasobpaTbca, cocTaBUTH (POPMYJIBI JJIA BCEX Ha CBeTe
CyIIOB, pary ¥ BMHErpeToB?

OkasblBaeTcd, M He HAA0 COCTABJATH (POPMYJIbI.
Bee cymbl, BUHETpeThI M pary COCTOAT u3 0eJIKoB, XKM-
poB u yraeBogoB. Hy ellie BUTaMMHBI U cOJIM Hamo noba-
BUTb.

W dopMysbl BUTaMMHOB M KMPOB CPaBHMTEJBLHO
NpOCTHI. Y yIVIEBOJOB I'POMO3JKM, HO MOHOTOHHBI, OHO-
o0pasHBl IO NPMHIMIIY IOCTpoeHMA. 3aro Oesky He
YKJIAAbIBAIOTCA HM B KaKMe PaMKy: pa3HOOOpasHbIe I10
COCTaBy, AJIMHHBIE, MHOTOYJIEHHbIE, U30THYTBIE B TpeX
U3MEepeHnaAX, IepeBMUThbIe Ja elle CcKJeeHHble. Ha
KaXJyI0 MOJIEKYJy — TeTpajiKka, MHOTAa yYeHuyecKas, a
uHorza 1 oburasa. Kak cocTaBJasATh TaKoe BEIeCTBO?

Tynuk O6e3HameskHbl1? HeT, oxKa3blBaeTcs, €cCTh
BbIXOZ. CJIOXKHOCTH 9Ta He CTOJB BaxKHa. Bce paBHO,
OopraHu3M pas3bupaeT 3TH COOpYKEeHMA Ha OTHeJbHbIe
ruprmyay. HykHbl He GesKy, a MX COCTaBHBbIE YaCTU —
KMpIM4yM ABAALATH COPTOB, IIPMTOM 3Ke He Bce 00a3a-
TenbHble. HECKOJIBKO COPTOB aMMHOKMCJIOT M3TOTOBUTH
HerpyaHo. Crano 6BITH, HalfIEHO IIPOCTOE pellleHye:
KOPMUTDb CMeChIO0 aMMHOKNCJIIOT!

Her, He Tak npoctro. CMech HEBKYCHa, HealmeTuTHa.
Ias 4genoBeKa Hafo CHaAOAWMTL ee BKYyCOM, 3alaxoM,
uBeToM. 3arnax okasaJjcA Bcero cioxkHee. JlecaTky poba-
BOK JUJI IPMATHOTO apoMaTra. ApoMaT MHOM pa3 Jopoxe
bpiZiniize

Brpouem, 1 ¢ ecrecTBEHHO myLei To xe. Kypuia He
nuraTesJbHee ropoxa, HO JIOpoKe pa3 B JecAThb. IIoKynasa
KypMIily, JEBATH AECATHIX JeHer MblI IUIaTUM 32 BKYCHOE.

Y1 B cuHTETHYECKOJ Iulle BKYC M 3aIax JJOpoxe Bce-
ro. Ho Bce-Taky ycuimsa XMMMUM II0JI€3HBI M HEOOXOAMMBI;
3TO TPYZ BO MMA 136aBJIeHMA OT JIMLIHETO TPyHa.

PacrounrenbHad npupoja. BepHeMCﬂ €lle pa3 K pa3-
TOBOpYy, HA4YaTOMy B nepBof/'x rjaaBe, K pa3roBopy o pe6a-
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Tax, TeJIATaX, JIOLEPHe M COJHBIIIKe, CHOBA ITOCMOTPUM
Ha PUMCYHOK, n300pazKeHHbIN Ha c. 12,

MTak, 13 Bcel COJIHEYHON SHepruu, Iagarollieil Ha
YeTblpe reKTapa, JIOLepHa UCIIOJb3yeT AJIA CBOEro pocTa
TOJIBKO 0,24 %.

VI3 oHeprmy, HAKOIJIEHHOM JIIOLEPHOM, TeJATa
UCIIOJIB3YOT AJiA cBoero pocra 8 %.

M3 sHepruM, HAKOIUJIEHHOM TeJATaMM, MaJb4yMK
MCIIONB3YET AJiA cBoero pocra 0,7 %.

C TO4YKM 3peHusa NpPOM3BOACTBA NPUPOAA — HUKYAA
He TOAHBII MHXKeHep. MMJIIMOHHAA A0JA MAET B HeJo.
Koadppuiment nosrezyoro geitcrBusg —0,0001 % !!! Takux
HUKYABINIHUMX MalyH He ObIBaeT B TexHuKe. Jlaxe u
paccMaTpMBaTh KOHCTPYKLMIO HE CTaHYT.

MoxxHo, nmpaBja, BO3pa3uTh, YTO IpPEeTEH3MM Hallu
HeocHoBaTenbHbl. I[Ipupoma He cTraBuia mnepexn coboit
11eJb ITPOKOPMMTE YesioBeKa. Hekorga costHIle 3a3KIJI0Ch
camMo no cebe. CBeT ero majgaeT Ha OJau3jeskaluye rJja-
HeThl (TOXKe He BeCch — MMJIMapAHas A0JdA); JIOLepHa
BOUTBIBAeT €ro, YTOObI MOAAEepKMBATL CBOV BUJ, TeJIATa
MIOAAepKUBAIOT CBOM BuA. MbI XKe — JIIOAM — KOHEYHOe
3BEHO 9TOM SKOJIOTMYECKOM Lenu. Ho B oTiamume oOT
COJIHIIA, JIIOLIEPHBI M TEJIAT Y HaC ecTh pa3dyM. MBI MoxKeM
cheJsaTh pacyeT KOPpMOBOM LN M IPUIATH K BBIBOAY, YTO
C TaKOM LENbI0 TPYAHO IMPOKOPMUTBCA KaK CJIedyeT.
WcnpaButh ee HAZO, yIyYLUINTS!

Hapo yny4iumTh, MeXAy MpO4YMM, M IIOTOMY, YTO Ha
3eMHOM IIape He XBaTUT 3e€MJIM, YTOObl BBIAEJIUTH IO
YeThIpe reKTapa Ha efoka. Pacyer npocTeiimit: 4 MmiI-
Juapia Kurejey, IJIoaAb CylMu — 15 MMIIMapaos
rektapoB. Ho 90 % cymm 3To sibasbl, 60s10Ta, KaMEHUCTBIE
ropel, mnecdaHble IycTbIHM. JJjii 0OpabOTKM HpPUTOAHBI
npuMepHo 1,6 mmaamapzaa ra, T. e. o 0,4 ra Ha 4eJo-
BEeKa.

Crajso OBITB, TOJIBKO OOHOTO MaJIbYMKa M3 JeCATHU
MOXKHO KOPMMUTh TeJsaubMMM oOTOuBHbIMM. Ha noso
OCTaJIbHBIX — pMUCOBasA Kallla MJIM coeBble BOOBI.
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Bo-BTOpBIX, yay4lIaTk Hago U nnoTomy, yro KIIJI (ko-
9 PUIMEHT MOJIe3HOr0 HAECTBUA) NPUPOABLI CBA3AH C
KIIJI namrero Tpyzna. JlrouepHa He pacTeT cama coboit Ha
nesoM moJse. Ero Hamo pacyucTuTh, BCIIaXaTh, TOCEATh
ceMeHa, yao0pATh, KyJIbTHMBUPOBATh, IIOTOM yOpaTh ypo-
»Kail, yBe3TH, XpaHUTh B cKaajgax. Ha Bce aTo TpaTures
He TOJILKO BpeMd, HO M SHeprus — Aoporoe u neduLmT-
Hoe roprodee. CoJTHEYHBIMM JIy4aMy 34ech He o0boiinelb-
ca. Toprodyee Hy>KHO IJIA TPAaKTOPOB M KOMOaMHOB, AJd
aBTOMAIUMH ¥ [JIA 3aBOJIOB, Ile CTPOATCSA TPAKTOPHI,
KoMmOartHbl ¥ MaIlIMHBL 3aTpaThl, 3aTPaThl, 3aTPaThL TPY-
Zla, SHepIuM ¥ MeTaJLla.

I TonbKO 8% 9TOro TpyZAa MCIOJAb3YIOT TeJIATA.

B cBowo oyepenb, M caMmM OHM He pacTyT 6e3
npucMoTpa 1 yxoxa. TesAaTa He TOJBKO OerarmT u pes-
BATCA. VIX Hafo OXpaHATH, JEYUTHb, KODMUTh U IIOUTh,
yXaxMBaTh 3a MOJIOJHAKOM M YMUCTUTh TEJIATHUKM.
OnATh Ke M He BCeX OTIIPABJIATH Ha OOJIHIO, ITOJIOBUMHY
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OCTaBJIAIOT AJIA COXPAHEHMA IMTOroJIoBbA. Tak 4To He 8%
uueT Ha MACO, ropa3ao MeHbIe.

Ha Tom morepyu ne xonyarwTtcs. IloTepu npomosika-
IOTCS B AJIMATEJIBHOM Iy TEUIECTBUM IIPOAYKTOB C IT0JIA Ha
cToJ. BBIMKM XyAeloT B IIyTH, & MACO IOPTUTCS, MOJIOKO
IMpOJIMBaeTCA M CKMCAEeT, Aila pa3buBarTca, 3epHO MoJ-
MOKaeT, B OTPOMHOM KOJMYEeCTBE IIOPTATCA, THUIOT U
nponafaoT PpPyKTeI U oBouu. Jlydine apyrux BeIAep-
XKMBAIOT XpaHEHMe caxap M PacTUTEeJbHOEe MAacjo, HO U
caxap IOpTUT BOZa, a MacJio MOXKeT IIPOTOPKHYTh.

A Bce 3TO 9HeprmA M BCe 93TO TpyZAbl. VM rexkTapwl.
Paboune yacel 1 TeKTaphl, IOTpaYyeHHbIE Ha IIPOKOpMJIe-
HIe MbIIIIel, TyCeHUI] 1 ILIeCeHu.

Ta6nauna noteps

I'I']\::erolild:ﬂ Pa3nnyHble noTepu
Tpoaykr B 1962-1963 rr

(MAH. T) MIH T %
[Muenuua 262,9 83,1 31,6
Puc 06paboTaHHbIM 2474 108,8 44
Kykypy3a 217,5 163,1 75
SA4MeHb, 0BeC, POXb 185,8 125 67,3
Kaptodens 262,7 155 59
OpyKTHI 63,3 22,1 35
Jlyk ¥ moMuaopsl 25,5 3,2 12,5
Bo6oBrlie 32,6 17,2 53
Caxap 57,4 29 S
Macno pacturennHoe 19,3 0,2 1
Msco 76,9 28,7 374
Pri6a 424 18,5 43,7
Snua 14 48 34
Mosoko 3549 71 20

CrienoBaTenbHO, ANA SKOHOMMM CPE/ICTB, HaCOB U TeK-
TapoOB HaMe4arTCA TPy IIyTU:
1. CHuKeHue roTepsb.
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2. YnopoilleHue KOpPMOBOM Ieny, MCKJIHOYEeHue OT-
JIIEeJIbHBIX 3BEHBEB.

3. CuHTeTHyecKas mmuia.

Pazbepem ux nociyienoBaTesbHO.

He maxo yromars IUieceHb. B IPUBENEHHON BbIlIe
Tabauile cBeleHbl BOEAVHO pa3JyiryHble noTepy. IIpirams
y HUX MHOTO. MO3KHO CBECTM MX B iBE IPYIIIbI: IMPUIUHBI
BHEIIIHNE ¥ IPUYYHBI BHYTPEHHME.

K BHeIIHMM HOpuYMHAM OTHOCATCA IIpexKje BCEero
KVMBOTHbIE-PACXUTHUTENN: aMbapHble KpbICHI, MOJEBhIe
MBI, pa3Hble NTUYKK. ([loraAaanTe, CKOJBKO MX KOP-
MMUTCA BO3JIe 3€pHOXpaHwIuil— neable crau!) Euge
MpO3KOpJIMBee KyKM, TyceHmipl, rpubky, 6OakTepun,
BUpyCHL. BceM 0xX0Ta ITOAKOPMUTBCA Y HAlLIETO CTOJIA.

K BHEIIHMM MNpU4YHAM OTHOCATCH ¥ ITPOM3BOACTBEH-
Hble noTepyu. Benps 6e3ynpeqHoit, MaeasIbHOM, CTOIIPO-
LIEHTHOM TOYHOCTM He ObiBaeT HuKoraa. Ha xaxkzom
mary morepy, 4eMm OoJibllle ILAroB, TeM OOJibIlle NOTEpPh.
XpaHuay cemMeHa, Kakasg-TO JOJIA ucnopTuiack. Bezsm
Ha I10Jie — IIPOCHINAaJy, IOCEAN — BCXOXKECTb HeIoJ-
Hafd, IPOPOCIM — 4YaCTh MCIIOPTMJIA HENOroAa, 4acTb
CheJIM BpeauTeNy, 3arJIyUIMiyM PacTeHMs — Iapa3uThl
Wi COPHAKM, BE3JIM — PacTPACHM, JIOJIOKUIM B Oyp-
Tbl — nogmMounyy. Hauanyu obpabaTeiBaTh — 4acTh MpO-
AyKTa IOLLIA B OTXOABL A B OTXOJaX TOxXKe LEeHHbIe
BemlecrBa. Ilpumep: >KMbIXM, pucoBad My4Ka, obpar
MOJIOKa, IIpoThI. Koe-4To 13 0TX0N0B yRaeTcda CKapMJIN-
BaThb CKOTy. Ho MHOroe npomnazaet 3p4.

Yem anmMHHEe AOPOra, 4eM JAOJIbllle XpaHEeHHue, TeM
6osb1l1e oTepy. A KanbHME NOPOr Hen30eKHbI, TIOTOMY
yro xJie6 pacreT He Be3fe, a (pyKThI— TeMm boiee.
M prIby TOXKeE JIOBAT B MOpE, ¥ TpebyeTcs BpeMs, YTOGHI
JocTaBUTh ee Ha Oeper. VI 3epHO Be3yT 3a ThICAYM KUJIO-
MEeTPOB — U3 CeJIbCKOXO3AMCTBEHHBIX obJlacTeit B ropo-
Aa, Ha Janeuuyt CeBep, B Talry m TyHApPY. M Bojei-
HeBOJIeM XPaHAT rof A0 CJIEeAYIOLIero ypoxas.
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TyT y¥e — IIpy IIepeBO3Ke U XPaHEeHUM — BMellINBa-
JOTCA ¥ BHYTPEHHME ITPUYMHBI [IOPYM.

B msace, ¢ppykTax, 3epHe TaATCA MMKPOOPTaHM3MBL.
ZKusoe Tes1o 6operca ¢ HMMM, B yOUTOM CHCTEMA 3alUThI
BBIKJIIOYeHA. MMKpPOGHI K€ XKUBbI, POAOJIXKAIOT PACTH U
pa3MHoxKaThCA. Y yeM aymresbHee XpaHeHne, TeM 60J1b-
IIYIO JOJIIO MPOAYKTa OHM CHENAT M MUCIOPTAT. MOXKHO
06e3BpenTh X KOHCEPBUPOBAHMUEM... [IOTEPAB IIPH ITOM
BUTaMMHBI.

Ho kpome Toro, mumia noptut ceba cama. OTyacTtu
BMHOBAaT KMUCJIOpoX. 2KMpbl Ha BO3AyXe OKUCJIAIOTCA U
CTAaHOBATCA FOPpbKMMM. VI rOpbKUM CTAHOBUTCA BECh ITPO-
IYKT, LIEJIMKOM MaeT Ha BbIOpoc. Ho riiaBHBI BMUHOBHUK
nopy4yu — OeJIKy, TOYHee, CaMble aKTUBHBIE U3 OeJIKOB —
depMeHTBI: XMMUYECKMe HedATesy, IepecTpauBalolue
IpYT Apyra u Bce oKpyxKeHue. 2KuBoi1 OpraHu3M ympas-
JIAeT VMU, IUPUKUPYET XMMMIECKMUM OpKecTpoM. B you-
TOM AupuIKepa yKe HeT, U (DepMEHTbI aKTUBHO IPBI3YT

85



IpYT ApyTa, pa3pyllas KJEeTKM (9TO Ha3bIBaeTCHA «aBTO-
Jan3»). PaspyllieHHble KJIEeTKMU THUIOT, T. €. CTAHOBATCH
MulLeit 1A THUJIOCTHBIX bakTepumii.

B koHeyHOM wuTOre BCe CTHMBIIEE, pacChbIIaHHOE,
II0TepAHHOEe, HeyOpaHHOe, ITOJAMOYEHHOe, ITOAMOPOIKEH-
Hoe nocTraeTrcda 6akTepusaM. CUAAT 3a HAIIMM ODIIeCTBEH-
HBIM CTOJIOM HEMNPOIIeHbIe TOCTYM M IIOXKMPAIOT, XBaTas
C HAIMX TapeJioK TPeTh MACA, IOYTHU IOJIOBMHY PHIOHI,
JBe TpeTM KapTOLLKM, P2KM U OBca.

To e MOXKHO (OpPMyJaMpoBaTh M MHade. Ha mpo-
KOpMJIEHMe THMJIM M IUIeCeHM XMBOTHOBOABI paboTaior
ABa AHA B HeJeJsIo, pblbaky— Tpyu OHA, a IOJIEBbIE
Opuragbl 1 CafloBOABI — M II0 4YeTbIpe M IO NATH AHE.
O6ugHo!

YeMm ke nomoraeT xumusa? C BpeaurensMm, caMy 3Ha-
ere, Ooprorca apamm. EcThs MHCEKTHMUMABI—AALI AJIA
HAaCeKOMBIX, aKapuuyuibl — TPOTMB KJelllei], 3001~
bl — MPOTHUB TPBIZYHOB, (DYHIMIUABI — IIPOTUB Ipmb-
KOB, repbuimabl — MPOTUB pacTeHm-n1apa3utos. K co-
JKaJleHMIo, Anbl 9TU He Bcerna Oe3Bpennbl. VIHble you-
BalOT He TOJILKO MBbIIIIel, HO ¥ IOJIe3HbIX ITHII, UMHbIE
BpeOAT CKOTYy M JazKe 4YeJIOBeKy, OKa3aBIUMCh B IHILIE.
IIyTh He MeaJIbHBIN.

YnobHee u Ge3BpenHee MOpPy4YaThb MMPUPOAE OUMUCTKY
OpUpOAbl: NTHUIIAM M MypaBbAM 060pbOy ¢ HaceKOMBIMYM,
JucuiiaM — ¢ MblmiaMyu. Ho CTONIpPOLIEHTHOM OYMCTKU
37ech He noJgydaeTrca. [IpUToM 2Ke aMcULbI CKJIOHHBI K
pasHooOpa3uio CToJIa: MPEeANoOYMUTAIOT MBIIIATUMHY 3a-
efjaTb KypATUHOM.

C aBTOM30M Ke— caMoIlopyeil IIpOAYKTOB —
60pOTHCA MOKET TOJILKO CaM 4eJIOBeK.

OnguH u3 nyTen AJA COXPaHHOCTHM MMM — BbIZeJIe-
HMe€ 4YMCTBIX BelllecTB. CocTaBHBIE YaCTH IMILM pa3zens-
IOTCA M XPaHATCA IOPO3Hb. IIyTh 9TOT JaBHO y2Ke NpH-
MeHAeTCA B MMIIEBOM IIPOMbILLIeHHOCTH. IIpumep:
BblAeJieHye ¥ XpaHeHMe 4MCTOTO caxapa, BblIeJeHue U
XpaHeHue pPACTUTENBbHOTO Macja. BakTepum, Kak u
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JIOAY, HyXKJAalTcsl B pPa3sHOOOPa3sHOM MNMTAaHUM M He
MOTYT 3XMUTb Ha OJHOM TOJIBKO IPOAYKTe. B pe3ynbraTe
caxap M pacTUTeJbHOe Macjo (CM. elife pa3 Tabmauiry
II0Teph) — caMble CTOVIKME BellleCTBA — IOUYTHU LEeJIMKOM
MONafalT Ha Halll CTOJ, BpeAUTeJIAM JOCTaeTcA COBCEM
HEeMHOTO.

YT0 >Ke KacaeTcs KOMIIJIEKCHBIX ITPOAYKTOB — MACA,
pbiObI, PPYKTOB, OBOILIEN, CKIOHHBIX KOPMUTDL MMKPOOOB
M [IOPTUTH ce0A M3-32 HEYMECTHOM aKTUBHOCTY (PepMeH-
TOB, TYyT NPUXOAUTCA 3aHMMATHLCA KOHCEPBMPOBaHMEM.
KoHcepBupyIoT, HarpeBad uiau BeIcyluBad. K coxane-
HIMIO, IIPM 9TOM pa3pylIaloTcsA BUTAMMHBI, HEKOTOpbIE
LIeHHbIE€ aMMHOKMCJIIOTHI U JazKe XKUPHbIE KMUCJIOThI.

Kak >xe coxpaHuTh NPOAYKT, He CHUXKAas NUILEBO
uerHocTH? JIJ1A 9TOr0 B HETO BBOJAT aHTMOKMCJIIMTEJIN.

ZKupb! 1 6es1ky opTATCA Ha BO3AYXE, IOPTATCA, COe-
JuHAACH ¢ KucaoponoM. He Gynem pa3bupaTs CI0XKHBIE
peakym, B IIpolecce KOTOPBIX 00pa3yrTca NepeKucu u
cBobozHEIe paaukaibl. VI Te u gpyrue XMMIMIeCKY aKTUB-
Hble, IIOCKOJIBKY IIepeKMCH CKJIOHHBI OTAAaBaTh SHEPTHH-
HbII KMCJIOPOJI, a PaAUKaJbl — 9TO IIOJTYMOJIEKYJIbI (He
TIOJIHOE CJIOBO, a CJIOT, K HeMy 4YTO-TO INpMOaBUTh HYKHO),
y Hux cBobonHas BaJIeHTHOCTh, CBODOHAA «pyKa», CTpe-
MAILAACA YXBaTUTh KyCOK Hy>KO0J MOJIEKyJIbl. AHTMOKM-
CIIUTEeNIM Pa3pyUIaroT IepeKUcy Uiy oOpbIBAalOT aKTUB-
HOCTh CBOOOAHBIX PaIMKAJIOB, HACBIIAA X «TOJIOGHYIO»
BaJIEHTHOCTb.

K 4nciry anTHOKMCIMTENIET OTHOCUTCS acKOpOMHOBAA
KucJgora — obinensBecTHbl ButaMmud C. Ee mobaBasior
B MaprapuH. JI1d coxpaHeHMA caJjia, IUIuUra, pbIOHBIX U
TOIUIEHBIX XKMBOTHBIX KMPOB IIPMMEINMBAKOT K HUM
by Tninokcuaun3on u 6yruaokceurosyos. Muorue cBo6oa-
Hble aMMHOKMCJIOTEI TaKXKe ABJAIOTCA aHTUOKUCIINTEA-
vu. IIpUTOM >Ke OHM — HOpPMAaJbHBIE COCTaBHBIE YACTU
mmy. Takas no6aBKa HUYEro He yXyAllaeT.

Takum o6pa3oM, aHTMOKMCINTENM IpeKpallaloT ca-
Mopa3pylLleHye MNOHUIIY; KOHCEpPBAaHTBbI XKe 3aMelJsioT
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HUcknrouenne 3BeHbEB.



CKad Ielb: 9HepIusa — pacTeHuA — XKUBOTHBIe — YeJIo-
BeK.

Iloxamyi1, yTOUHMM ee nJA HarJaagHocTu. BeraBum
ellle ABa 3BeHa: MOJIEKYJIbI M KJETKM. DTO He YCJIOB-
HOCTb, @& yTO4YHeHMue. JlelCTBUTEJIbHO, SHepIrUA BO3AeM-
CTByeT Ha MOJIEKYJIbI, & MOJIEKYJIbI HAXO4ATCA B KJI€TKaX
pacTeHul WK Ke B CaMOCTOATEJIbHBIX OJHOKJIETOYHBIX
opranmsmax. KineTky, XuBylye Ha KOpHAX 06000BBIX
pacTeHui, KOOBIBAIOT a30T M3 Bo3ayxa. KileTKu MOYBEBI
nepepabaTbIBalOT 0TOPOCHI B TIEperHoit. VI roYBeHHEbIe, U
a30TUKCUPYIOLME NPMHMMAIOT y4acTue B ITPOU3BOJ-
cTBe MUILM, nMuTad pacTeHuA. Kpome Toro, ecTs KJIETKH,
MPOU3BOAAIIME NUILY HeINOoCpeACTBeHHO. MBI MMeeM B
BUAY aApoxxku. O HUX ellle HeMaJIo OyZieT cKa3aHo.

YTouHAA, MOXKAaJyl1, OTMETUM ellle, YTO B 3BEHe pac-
TeHM1 eCTh CheNOOHbIE M €CTh HeCcheNOoOHEIe... A HacC.
2KuBoTHBIE ITpeBpalllaloT B MACO M ChefOOHBIN AJIA HaC
MPOAYKT — 3€pHO, OBOILLM, & TaK¥Xe M HeChbeXZOOHbII —
TpaBy, JUCTbA, KOPY. 114 MCITOJIb30BaHUA HECHEJ00HOTO
UMBOTHOE 3BE€HO II0Ka 00A3aTeJIBHO.

TakuMm o6pa3oM, B YTOYHEHHOM Bujie SHepIMIO (CoJj-
HEYHYI0 WIN APYTIyH0) MCIIOJB3YIOT IIOCJIeN0BaTEJIBHO:
MOJIEKYJIbI—KJIETK—PAaCTeHNd HecbeloOHble U Cbhe-
IOGHBbIe — KMBOTHbIE — YeJIOBEK.

Ceityac weJIOBeK ITOJIyHaeT SHEPIuIo (1 MaTepmalt) B
dopMe UIM TOJIBKO OT KMBOTHOTO MJIM PACTUTEIBHOTO
3BeHa.

Kakmue ecTb BapMaHTbl XMMMWYECKON palyoHaIM3a-
L, VIIPOILLEHNUS IIyTH, yIIpa3gHeHnA 3BeHbeB?

YeTbIpe MOXKHO HAMETUTD:

1. PacturesbHaA IMIlla U3 HeChbe#oOHBIX pacre-
HIA.

2. 2KupoTtHas nuuia 6e3 3 KMBOTHOro 3BEHA.

3. ITmina 3 KIeToK, 6e3 >KMBOTHBIX U 6e3 pacTeHui.

4. TIuma u3 moJiekyJi, 6e3 KJeTok, 6e3 pacTreHuit u
6e3 KMBOTHBIX.

Pazbepem Bce BapMaHThI IOCTI€0BaTEJIBHO.
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Caajgkmue nposa.



MOJIyYUTh Y3 IJIIOKO3bl MHBEPTHBINA caxap, KOTOPBIA
KyZa ciamje paduHana.

ITosy4yeHue MHBEPTHOTO caxapa U3 LeJIJII0J03bI [10Ka
ellle HAXOAUTCA Ha CTagMM ONBITHBIX pa3paboTok, moJy-
YeHMe e ero U3 KYKypy3HOro KpaxmaJja yKe OCBO€HO U
BefieTcsA B AMepyuKe B IPOMBIIIIEHHOM Macirabe.

Ha npousBopcTBe KyKypy3y cHadasna obe3xXupusa-
IOT, OTAEJIAA KyKypy3Hoe Macao. O0e3XUPEHHYI0 MYKY
paszendioT Ha KpaxmaJa u Hesoxk. ITocsie 9TOro Ha Kpax-
MaJl TOCJIeOBAaTEJIbHO BO3IEMCTBYIOT ¢pepMeHTaMy —
anbda-aMmiaz3oit M IJIOKOaMMWJa3oif, B pe3yJbTaTe
obpa3yeTca pacTBOp IJIOKO3bl. Ha Hero BO3zeCTBYIOT
TpeTbMUM (pepMeHTOM — IJIIOKO3M30Mepas30ii, IpeBpaillia-
0Ll TIIIOKO3y B (PpyKTO3y. DTy MOCIEAHIOI0 PEeaKIMIo
He JOBOAAT A0 KOHIIa, ITpeKpauiasa Ha noJiytyu. ITomy4a-
eTcA PacTBOpP MHBEPTHOIO caxapa, CMpOIl, CoAepxKaluyii
[IOJIOBMHY IJIIOKO3BI M ITOJIOBUHY (PPYKTO3BI.

Yxe cywmectByrommii (B CIIIA) 3apon nmepepabaTbi-
BaeT 590 TheIC. T KyKypy3bl B rof, noaydas 350 TeIC. T
VHBEPTHOrO caxapa M IMONYTHO ApyTMe TOoJIe3Hble Ipo-
JAYKTBI — KYKypy3HOe MacJio 1 6eslok. BBUAy TOro 4uTo u
IIOATOTOBJICHHOE CBIPBE, M OKOHYATEJIbHAsA NPOAYKIMS
XOpOLLIO COXPAaHAIOTCA, 3aBoj paboTaeT pUTMIYHO KPYyT-
JIbIA TOZ. DTO AeJIaeT MPoLecC SKOHOMUYECKM BBITOJHBIM.
CebecToMMOCTh MHBEPTHOIO caxapa M3 KYKypy3bl —
173 ponsapa 3a TOHHyY, TOTAa KaK TPOCTHMKOBOTO — 334,
a cBeKJOBMYHOro — 329. CBekJa nerko noprured. Xpa-
HUTb ee KPYyIJIbIii rof HeyAoOHO M JOporo, IOITOMY Ha
caxapHBIX 3aBOJaxX OCeHbIo, Iociae yO6opM ypoxas,
aBpaJl, a 3UMMOJ1, BECHOM U JIETOM 3aTULIbE.

Ceronnsd chlpbe — KyKypy3a, B IEPCIIEKTUBE — Ape-
BecuHa. Tak 4yro ob6uiame caxapa He npobiema. Bripouem,
yriaeBoabl BoOOILle He mnpobiiemMa 1A 4YeJyoBeYecTBa.
¥Y3K0€e MecTo B IUTaHuMu — OeJIoK.

Tenaruna Oes renar. Benok — y3Koe MecTo B IuTa-
Huu. Maso toro, 6enky HepaBHOLleHHBI. Hamnyumme re,
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YTO IIPUTOTOBJIEHB! KMBOTHBIMM AJIA KOPMJIEHMS CBOETO
TIOTOMCTBa — MOJIOYHble ¥ ANYHBIe, OCOOEHHO OHM
BaXKHbl JJa JleTeir. HecKoJIbKO MeHee ILeHHBI Oejiku
MsAca; Oesky ke pacTeHMI! OOBIYHO ellle MeHee IUTa-
TeJIbHbI, IOTOMY YTO OHU OBIBAIOT HE BCETAa YAA4HBI 10
COCTaBY.

B npuHIUIIE BO3MOKHO IOJIy4YaTh OeJIOK He TOJBKO
U3 IJIOAOB U 3€pPeH, HO U3 TPaBhbl U U3 JIUCThEB. [Inia u3
TpaBbl — elle OAMH BapMaHT YMPOIIEeHMs KOPMOBOI
nems. OOBIYHO MBI «ITOpy4YaeM» TeJiiTaM IepepabaTbi-
BaThk TPaBy B cbhenoOHYyIO TenaTuHy. Ho, Kak BbIIIIe CKa-
3aHO, OHM paboTalT HepaIMOHAJIBLHO: TOMMMO Msica BbI-
palIMBAaIOT ellje pora ¥ XBOCT, KOCTU U ILUKYPY.

YT06Bl MOIYy4YUTh OEJIOK M3 TpaBbl WM JMUCTHEB,
3eJIeHyI0 MacCy M3MeJIbYaIT U MOABEPraloT AABJIEHMUIO.
KnetyaTka crpeccoBbIBaeTcsd, U OoJsblas gacTb Oesika
nepexoauT B cOK. OH AOCTAaTOYHO IIMTATeJIeH, HO «3a-
TPA3HEH» XJOPO(UIIOM, AJIA YeJIOBeKa He HYXKHBIM.
OnHaKoO XJOpPO(OWII yAAETCHA YAAJUTH, PACTBOPAA €ro
caupToM. OcTaeTrca 6eTKOBBIN COK.

CraJsio OBITh, TPaBOM M JIMCTBAMU MOKHO IUTATBHCA.
Ho uro yausurensHoro, B cymHoctu? Cajar, LIaBenb,
KpamnyBa, KallycTa — 9TO 2Ke JIMCTbA. 3eJIeHbI JIyK —
crebens.

BrpouyeMm, nuTanue TpaBoil HaXOAUTCA ellle B CTaAuUM
OIBITOB. A BOT paboThl o 6aIaHCUPOBAHMIO Y2Ke BOIILIN
B ITPaKTUKY.

Jlesio B TOM, YTO pacTUTENBLHBIN 0eJIOK He U3 caMbIX
LeHHbIX. Hanmeemcs, BbI He 3a0bLm elrfe, 4To 6GeJKM
COCTOAT U3 pa3HbIX aMMHOKMCJIOT; Cpey HUX eCTh 3aMe-
HMMBIE ¥ He3aMeHMMbIe. VI IMMUTUPYEeT 1IeHHOCTh TIMIIN
camMaA CKyJAHas M3 He3aMeHMMbIX aMmuHoKuciaoT. Korpa
OHa JCYepIiaHa, BCA Mpovad muiia 6e3 mosb3kl, BCA UAET
Ha BbIOpoC. Y XKMBOTHBIX CBOM OMoOJIOTIMUECKME 3aa4n, ¥
pacTeHMt — CBOM, He COBIQJAIOIME C YeJIOBEYEeCKVMHU,
6esiky rOTOBATCA 4y1A cOOCTBEHHBIX 3aa4. Kak ke cpaB-
HUTB OesIKy, Kakye cYuTaTh Hauayyummvn? Bugumo, ajs
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FKMBOTHOTO JIy4llle Bcero GesIKy MOJIOKA, CIIeMaJbHO
co3fiaHHble Ul IMTaHuA. C MOJIOKOM M NPUXOAUTCA
CpaBHMBATH OEJIOK BCAKMII APYTOM IIULLIN.

A Conep)xauue AMMHOKMCHOT::):O“{:IQI :&L;,i:)::(:nm B Oenkax
MHMHOKHCIIOTa B 100 r 6enkon

KOPOBbETO MONOKA|  ropgnyHa Myka kapToden
Tpunrogan 1,8 60 70 60
JlenumH 12,1 60 60 40
N3onenunx 7,9 60 60 60
Banun 8,6 60 50 60
TpeoHuH 57 70 50 70
JIusun 10,7 70 20 50
MeTHOHUH 32 60 40 140
deHunanaHuy 6,1 60 90 70
I'uctnouH 3,2 100 60 160

W3 Tabauipb!l BUAHO, YTO B GEJIKaX rOBAAMHBI, MyKM U
xapTodensa conepxRuUTca npumepHo 60-—70% He3aMeHU-
MBIX @aMMHOKMCJIOT IT0 CPaBHEHMIO ¢ MOJIOKOM. IIpu sTom
roBAAMHA BCErO POBHee, B Hel HeT pe3KOo NeULIMTHBIX
aMuHOKMCIOT. [oBAAMHOM, cTaso ObITh, MOXKHO 3aMe-
HUTb MOJIOKO, NOTpebias ee 6enky B GoJbllleM KoJrde-
cTBe. Y MyKM XKe O4eHb MaJjlo JM3yuHA, a y KapTodens
MaJioBaTo JeimHa. Ecam no6aBaaTe Mx 13 Kakux-jambo
IpyIUX MPOAYKTOB, TOoraa U KapTodens OygeT He MeHee
nyraTeJieH, YeM MACO.

Jloia KopMJIeHusA CKOTa 9TO ¥MeeT BasKHejflllee 3Haye-
Hue yKe ceifdac, He B Oyayiuem. YJiydlleHye KOPMOB
HEeAOCTAIIIMMYM aMMHOKMCIOTaMM M Ha3bIBaeTcd banaH-
cupoBaHueM. Ilpm pacyeTax PacTUTENbHBIX OeJIKOB Mx
CPaBHMBAIOT C M eaTbHLIM DeJIKOM — C Ka3eMHOM MOJIOKA,
COIIOCTABJIAA TI0 XMMIYECKOMY ITOKa3aTenio. Hanpumep,
Yy MIIeHMYHOM MyKM IokasaTteJb 0,3. OTo o3HadaeT, 4To
HY3KHO CBEeCTh B 3 pa3a OoJsbliie My4yHOTO 6ejika, 4To0bl
3aMeHUTL Geslox MoJsioka. Ecam ke no6aBUTH K MyKe
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YMCTBIN JIM3UH, IUTATEJIbHAS IIEHHOCTh ee Pe3KO MOLHM~
MeTCA... He B Tpy pasa. OHa [oifieT 10 yPOBHS CJIERyIo-
el JIMMUTUPYIOIE) aMMHOKMCIOTEI — TpEOHMHA B
IaHHOM ciIy4ae. HeMHOXKKO JIM31MHA, HEMHOXKKO TPEOHU-
Ha, 1 'y 6eJIKOB MyK¥ IIMTaTeJIbHOCTH DeJIKOB MOJIOKA.

BanancrpoBanue pacTHTeNbHbIX GeIKOB aMHHOKHCIOTAMH
Ta6muna KBB (xospPuuuent sPpdexTuBroctn 6enka)

K3b

Renok K3B Banancnpyrowas nobasxa (8 %) noctu-

raembin

Kaszeun 2,5

ITpoco 0,3  0,5% nu3una+0,2% TpeoHHHa 2,5
IMurenuua L0  0,4% nusuna +0,15% TpeoHwHa 2,5
Kykypy3a 14  0,3% nusuna+0,7% Tpunrodana 24
Puc 1,5  0,2% nu3una+0,1% TpeoHrHa 25
OBec 1,7  0,2% nu3zuna+0,1% Tpeonnna 2,5
IToaconHeuHnK 1,3  0,4% nusuna+0,3% TpeoHHHa 2,2
Xnonok 1,7  0,1% nn3una+0,3% TpeoHuHa 2,6
Cos L9  0,23% nusuna+0,23% mMeTnoHnHa 2,8

Ha XKMBOTHBIX BCe 9TO IPOBEPEHO MHOTOYMCJIEHHBIMU
onbITaMu. B 3KMBOTHOBOQYECKON MPAKTUKE IIPYIMEHAET-
cA.

Ja, B CyIIHOCTH, M MBI, JIIOAM, UCIIOKOH BEKOB 3aHU-
Maercs OasmaHcuMpoBaHMeM, KOrja KjazeM Ha xJef JioM-
THK CbIpa My KoJsbacel. [JoGaBisAeM JU3UH M TPEOHMH C
MOMOIIBIO ChIpa. A B HEKOTOPBIX CTpaHax, B frmoHmm nin
B YexocIOBaKMM, HaIpuMep, JM3UH A00ABJIAIOT B TECTO
npu BeIeyKe xJjeba. VIMeHHO Takoi XJjeb narmT Ha
HIKOJBbHBIX 3aBTpakax. Beas pacrymye netu 0cobeHHO
4yBCTBUTEJIBHBI K cOajlaHCMPOBaHHOJ IuIiLe.

Oto Oyayulee, KOTOpoe yze BOIILJIO B XKU3HbL. Eike-
roAHO B MMPE TMPOU3BOAUTCA 25 ThIC. T JMU3MHA U
100 TBIC. T METMOHMHA Ha KOPM AJIA CKOTa M IITMUIIBI.
IMireHnyHasa cMech ¢ fo6OaBKOM JIM3UHA, TpUMTOGQAHA U
METMOHMHA IO IIMTATEJbHOCTM paBHAa MOJIOKY, a C ZO-
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6aBKOJI TpEOHMHA, JIeMLIMHA M BaJIMHa — JIydllle MOJIOKA.
BopoueM, TYT ellle He BCe BBIACHEHO 0 KOHIIA.

MeTMOHMH HeNpUATEH Ha BKYC, P MUTaHUM IIpMBe-
PEeAJIMBLIX JIIOJEN IMIPUXOAUTCA ¢ STUM cuuTaTrhed. [Ipen-
TIONTUTEJIbHee IpeBpallaTh ero B 6oJiee CII02KHOE YABO-
eHHOe coefuHeHMe — aunentus. Bxyc Tpebyer yaso-
€HMA, XOTA B JKeJIyAKe 9TOT AUIIENITH] BCe paBHO pas3ou-
BaeTcA Ha OTAeJbHble aMMHOKMUCIIOTHI.

BamancupoBaTh 0eJIOK MOXKHO TOJIBKO B IIPOMBILI-
JIEHHBIX yCTaHOBKaX. Ha KyXOHHOM CTOJIe HEBO3MOZKHO
nobuThCA paBHOMEPHOrO IepeMellBaHuA. BanaHcupo-
BaHMe IUIIM He JJIS ZOMAlIHUX X035€K.

Henwb3sa nobaBnATe aMMHOKMCIOTBI M B MaKapOHBI
WIn KpyIy, T. e. B U3[eausd, KOTopble BapAT B BoZe, a
[IOTOM BOAy cauBalT. K coxKajeHuIio, Bce IIOJIe3HbIe
nobaexky 6ymyT mpy 9TOM cauThL IlpuxoauTcs «3ameda-
TBIBaTb» aMMHOKMCJIOTBI B U3AENNHA, TaK PACIpPeeIaTh,
4yT0oOBI BOJA A0 HMX HEe JOXOoMJIA.

BrnpouyeM, AJad cyna 9TO He uMMeeT 3HadeHMA. Ecam
aMMHOKMCJIOTBI M OyAyT BBIMBITBI M3 MAakKapoH, BCe
PaBHO OHM IIONAAYT B TAPEJIKY.

Bce 9T0 pasHble MOAXOABI K MCKJIIOYEHNIO OJHOTO M3
3BeHbeB KOPMOBOJ1 Lienu. A COKpauleHue KaK/a0ro 3BeHa
MOBBIIIIAET BbIXOJ IPOAYKLMM pa3 B HeCATb, €CIM He
Gouibite,

Bobl 3an0MHMIINM, YTO TeJIATA MCIIONB3YIOT IOJISI CBOETO
mpuBeca TOJbKO 8 % cheaeHHOoM JIoLepHbI? BasaHncupoBa-
HME PacTUTEeJBbHOJ IMMIUM II03BOJIAeT 00xommuThbea 6e3
KMBOTHOTO 3BeHA.

TenaruHa 6e3 Tenar, 6apanuua 6e3 6apaHoB!

BamancupoBaTb MOXKHO JI00YI0  PacTUTENBHYIO
miy. Ho 6amzxke Bcero k Macy 6esiok cou, 0ObIMHO ero u
6epyT 3a ocHOBy, balaHcMpys MeTHMOHMHOM. IIOIyTHO
TIoJIy4aloT coeBoe MacJso. CoeBblit TBOPOT TOopy — Tpa-
AMILIMOHHAA IMIlla ANOoHLeB. Eixerogxoe npom3BOACTBO
TaKuxX mpoayKToB B fmoHmm — 1 muH. T, B CIIA —
0k0J10 500 TeIC. T. COeBBIN DesI0K 06aBAAIOT B KOJIOACHI,
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cocuCKy, (papll, yBeauuyBad MX BeC M He yXyAlllas
KadecTBa.

JlocTaToOYHO YMCTBIN DEJI0K COM MJIM MIIIEHUIIBI MOYKHO
IIPACTB, KaK NPAAYT MCKYCCTBEHHBII LIeJIK, M M0Jy4aTh
BOJIOKHa. Ecim mxX ckjaeuTb, IIpuaaTb HEOOXOAMMBIN
3amnax, BKyC, LIBET, IIOJNy4YuTcA caMmas pa3HooOpa3HadA
mna. Tak, B KaTajore OJHOM U3 aMepMKaHCKUX (pupMm
3HAYUTCA:

KoTtaeTb! oTOMBHBIE 13 MIIEHUIBI.

2Kapenoe MACO 13 MIIIEHUIIBL.

KoTseTs! BereTapuMaHcKue U3 MUIeHUIBI U COM.

Konbaca 13 cout 1 KyKypy3Hbl.

ToBanuHa u3 cou.

BeTunna uz3 con.

CoCHCKM M3 ITILIEHUIIBI U COM.

IIpInJIeHOK U3 con.

MnpromiatmHa — BOCKpECHOe KapKoe U3 cou U
OIIEeHUbI.

Bekon n3 con, nieHnubl U APOKIKEN.

W elte necATKa nBa MACHBIX U BereTapMUaHCKuUX OJIFOf.

ITo BKycCy 3TM HpPOAYKTbI HEOTJIMYMMBI OT €CTECTBEH-
HOM IINILY, T10 L{eHe — JiellIeBJIe ¥ OXOTHO ITOKYITalTCA.

CoBepllleHHO HOBBIM €roco® MOoJydeHMA NUIIEBBIX
BOJIOKOH U3 PaCTUTENbHBIX OeJKOB ObLI pa3paboTaH u B
HalleM VIHCTUTyTe 3JIeMEeHTOOPTaHU4YeCKUX COeJVHEeHMUMN
B. B. ToscTOry30BEIM.

IlpeBpallieHMe pacTUTENBHBIX 0eJIKOB B BETUUHY U
COCMICKM IIOJIE3HO He TOJIBKO HAJIA yIelleBJIeHMA IUIIMN.
EcTe u gpyrue cepbe3Hble IpeyMyILiecTBa HAa 9TOM ITyTH.

Bo-nepBBIX, MCKycCTBEHHBIE IPOAYKTBI MOXKHO CO-
CTaBJIATL M0 peLenTaM HayKy O IIPaBWJIBHOM IMUTaHUM,
BKJIQAbIBaTh B HMUX TOYHO HEOOXOAMMOE KOJUIECTBO
6eJIKOB, >KMPOB, YII€BOJOB, BUTAaMMHOB M coJeit. Ilpnu
CMellMBaHUM JIETKO N00aBUTh JIMMUTHUPYIOLIYIO aMMHO-
KMCJIOTY U T€M ITOBBICUTH MUTATENBHYIO IEHHOCTb.

Bo-BTOpBIX, OesIKM, >KUPHI U yIJIIE€BOAbI, BbIAeJeHHbIe
u3 3epeH uau 6060B, XMMMUYECKU OTHOPOAHBI. VIX MOKHO
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XpaHMUTH II0 OTAEJNBHOCTM, M TOIZAA OHM He IOPTATCA
O4YeHb J0JIroe BpeMs JaxKe [IpY HOpMaJbHOM TEMIIEpaTy-
pe. ToJBKO Ipu COBMECTHOM XpaHEHMM OHM IIOPTAT
ApYyT ApyTa.

B-TpeTeux, B OTaMYME OT IPUPOAHBIX IIPOAYKTOB
IoJIy YeHHble 10 OTAEeNbHOCTH OesIKM, XKUPhbI 1 YIJIEBOAbI
CTaHJapTHBI 110 COCTaBY ¥ CBOMCTBaM. OTO laeT BO3MOXK-
HOCTb OpTaHM30BATh COBPEMEHHYI0 aBTOMAaTM3MPOBaH-
HYIO IIPOMBILUIEHHYIO KyJaMHapuio. O0paboTKy LbIIJIAT
M TEJIAT, YBbI, HAa KOHBeep He IT0CTaBUIb.

Bce sT0 peanbHOCTH cerogHAIIHero AHsA. Byayilee B
HaCTOALLIEM.

Xie6 Oez zepuna. VITak, XKMBOTHOE 3BE€HO NMUIIEBOM
e yJaeTcs UCKJIIOYUTD NoJiHOCThI0. Ha oyepenu cie-
OYIOLUMI ILAr: MCKJIOYeHMe PAaCTUTENIbHOTO 3BeHa —
xJ1e6 6e3 3epHa, xy1eb 6e3 zemyenenns.

VimeeTcs B BUIY IOJIyYEeHME IMUILM U3 JPOKIKEI.

IIyigeBble APOXKKM He HOBMHKA IJIA 4YeJOBedecTBa.
TreicadesneTUAMM IPUMEHAOT MX B XJeOonedyeHuM u
BuHOzZesMu. XJiebonekapHble JOpPOXK3KM CcOpa*KuBaloOT
YTIiIeBOAbI, BbIeJIAA YIJIEKUCIBIM ra3 M OpraHMYecKue
KMCJIOTBI B TeCTO. BUHHBIe JpoxK:ku cOpazKMBaloOT caxap,
npeBpalllas ero B BMHHBIM cniupT. Beas u riroko3y (rmo-
cMOTpMUTe ellle pa3 Ha ee (POPMYJy) MOIKHO CUMTATh
CJIOXKHBIM CIMPTOM, 3aMKHYTbIM B II€CTUYTOJIbHUK.
JpoxK>KM pacKaJbIBaIOT 9TOT IIECTHMYTOJbHUK CBOMMM
depmenTaMu. JIpOKKM — MeJbyalille, MUKPOCKOIIM-
4yeckye rpubky. Buosorn 06BIMHO OTHOCAT MX K CaMbIM
TNPUMMUTUBHBIM, HU3IUMM DAaCTeHUAM, He Hay4MBIIVMMCHA
JlaxKke JIOBUTBH COJIHEYHbIE JIy4M C ITIOMOLIBIO XJIOPOIII-
Ja. ITo Bceyt BEpOATHOCTHM, APOKKM JpeBHee pacTeHui],
3apoauaMuCh B Te BpeMeHa, Korzga B aTMmocdepe ellle He
6b1J1I0 KMcaopoja. Bo BecAKOM cilyyae, OKMCIATH IIULILY
OHM TOXe He Hay4MIMCh, MOTYT TOJIBKO MCIIOJIb30BaThb
roTOBble BellleCTBA... IJIIOKO3y, HaOpuMep, WIM IKe
nuTaTbea oTbpocaMy, OTXOAaMM IpPOM3BOACTBa Oymary,
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caxapa, a Tak¥Ke CIIMPTOM, YKCYCHOM KMCJIOTOM, YIJI€BO-
IopojaMy, B TOM umucie u napadpuHamyu. HamommHaewm,
4TO TapaduHBI — 3TO YIVIEBOLOPOJAHBIE IIOJUMEPHI C
16—26 atomamyu B pemnu. I[loaydaroT uMX M3 YUCTOTO
JIUTPOMHA B Buae BazeJayuHoOBoro maciya. Crajio ObITh,
JPOZKIKM MOKHO KOPMUTB U He(PTENPOAYKTAMM.

M3 mapadpyHa OHM CTPOAT CBOM OFHOKJIETOYHBbIE
TeJIblia, & KJIETOYKM 9TU, KaK U BCe XKWUBOE, COCTOAT U3
6enka (35—50 %), yraeBonos (20—40 %), xkupoB (5—20 %),
HYKJIEMHOBBIX KMCJIOT (10 %) 1 MHOTMX BUTAMMHOB.

IInma 13 oTxo0n0B, NuMila U3 ONUJIOK, NUilia U3 HedpTu!
MaJjio TOro, ApOXKKM TOTOBAT NUILY B YAUBUTEJIBHOM,
CBEpXNpPOMBIILIeHHOM Temnie. CKOpPOCThL pocCTa y HHUX
KoJioccajibHadA. B 9TOM OTHOILIEHMM OHM BHE KOHKYpEH-
M.

Cpenuss
OTHOCHTENbHAS
CKOpPOCTb HaKoM-

JIEHUS MOJIHO-
ueHHoro 6enka

Bpems yasoenns
6uomacchbl

KopoBbi 2 Mec.- 5 net 1
CBHHbU 2-4 Mmec. 10
Kypst 1 mec. 25
3naxu, 6060BbIE 7-30 nHewn 30
Ipoxxu, 6akrepum, 1-6 4 18 000

OOHOKJICTOYHbIE BOOOPOCIN

Jpox3KM HaKalIMBalOT 0eJIOK B AeCATKM ThICAY pas
ObIcTpee, 4eM TeJIATa, B COTHM pa3 ObICTpee 3epHOBBIX M,
B OTJIM4YMe OT KOJOCheB, — KpyIJibli rog. Kpyrisli rox,
M ypOXKAaMHOCTB B COTHM pa3 Bblllle. BoT rzme ropsl
rOTOBOM nyiM!

K coxaneHnuro, He coBceM rOoTOBOM. JIpozK>Ku B 60JIb-
LIIOM KOJIMYECTBe JlazKe BpeJIHbI: BellleCTBa He B TO ITPO-
opLMy, KaK HyxHo. KpoMe TOro, B HUX depecyyp MHOTO
HYKJIEeMHOBBIX KMCJOT, K0 10%. YesoBeKy ke BpefHa
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nuuia, rae 6osbie 2% HykimeorunoB. IIpuxopuresa mx
yAaIATh, o6pabaThIBasg APOXKIKM PAaCTBOPOM ITOBAPEHHOM
COJIM, HaIIpMuMep.

Besaky, :KUpHI 1 yIJIEBOAbI APOKKE MOTYT TOXKE OT-
JM4YaTbCA OT NPMBBIYHBIX. TpebyeTca pas3fesaTb MX,
yAaJAsa HekeJlaTeJbHble IPYMeCH.

Hazno mosiaraTh, 4To BbI He 3a0bLIM ellle TO, YTO
00'bACHAJIOCH B TPEThEN Iy1aBe: 6eJIKM U yrIeBOoAbl — 3TO
6moronMephbl: OeJIKM—IIOIMIIENTHUIbI, yTJIeBOAbI—IIO-
aucaxapuabl. YToObI OpraHu3M ycBanBaJ UX, HeobXoau-
MO «II0JIV» IPEBPATUTE B « MOHO». To ke TpebyeTcsa u rnpu
obpaborke gpoxkxkeBoy muum. O6paboTka, K cozxxalie-
HMIO, HETIPOCTAsA, MOCKOJNIBKY XMMMA IPOKKel) 3aMEeTHO
OTJINYAETCA OT PACTUTENBHO M KUBOTHOM.

Y pacTeHMilI B OCHOBe KapKaca— LeJJII0JI03a, Yy
IpoxKKelt — o000JI0OUKa KJETKM U3 [0oJIMCaXapUoB
(ToXKe yIJIEBOZOB), COCTOAILMX M3 IENO4YeK IJIIOKO3bl U
MAaHHO3bI, CIIMTBIX MOCTMKaMM U3 TETPAIENTHUIOB, a B
COCTaB TeX IENTUAOB BXONAT OeyIKoBble M HeDeJIKOBBIE
aMMHOKMCJIIOTHI, [a ellle BKJIoYeHudA KMupoB. Takoe cTpo-
eHye ofecrieduBaeT M MPOYHOCTD, M 9JIaCTUYHOCTh. Pa3-
pyumTh 060JI09Ky KJIETKM He TakK Jerko. Pazpymaror ee
b0 MEXAHUYECKUM ITyTeM, JIM00 XUMIYIECKUM.

MexaHn4yecKuil yTh CBSA3aH C pe3KOil CMEHOM JaBJie-
Hui. Ilpu ObICTpOM IBMKEHUM B KMUIKOCTH, B IPOXK-
3KEeBOM PacCTBOpE B YACTHOCTY, MOABJIAKTCA ITy3bIPbKM.
Korga oHm Jomarorcsa, BO3HMKAIOT MeCTHBIE Iepenanbl
ZaBjeHuA. Tak fazKe MeTaasl pa3pylIalOT, HE TOJIBKO
I pOZKKeBble KIeTKI.

XuMm4yeckuii MyTh — 3HAKOMBI HaM TMAPOJINU3 —
paclieruieHye AJMHHBIX MoJieKyJs. Ho gma twupposmsa
TpebyeTrca M HarpeBaHue, M Kpelkue KMCJIOThI, a
KUCJIOTa pasbefaer alnaparypy, Aa ellle u pa3pyllaer
aMMHOKMUCJIOThI. II09TOMY IIPEAIIOYTHUTEJIbHEE IPYToN
IIyTh — He TMAPOJIN3, & aBTOJIN3 — caMOopa3pylIeHue.

Iyl cesbCKOTO XO3AMCTBa aBTOMM3 — OencTBueE,
aBTOJIM3 THOMT OBOILM M (PPYKTHI, MOPTUT MsAco. Ho
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37ech OH IOJI€3€H M BRITOAEH. B XMBOM ApOXKKEBOM
KJIeTKe MHOKEeCTBO (pepMeHTOB-pa3pylIMTeeii: IpoTe-
a3kl [UIA pacKaJlbIBaHMA MOJUIIPOTENAOB, aMMJIa3kb] IIPO-
TUB TIOJIMCAaXapyUAOB, JUNa3bl — Irubesib JUINAOB (KM-
pOB), HyKJea3bl — CMepPThb HYKJEOTHAaM. B XKuBon
KJIETKe BC€ STM XMILHbIE «a3bI» 3a0JI0KMPOBAHbI, B KJIET-
Ke, yOUTOJ1 BBICOKOV TeMIIepaTypoit, OHY DECKOHTPOJIBHO
JIOMAIOT BCe MOApPAA. A NOTOM OOJIOMKM MOXKHO paccop-
TUPOBaTh. JI mosy4yaroTcA B 4YMCTOM BUJE PaccopTMPO-
BaHHBIE II0 BeCy aMMHOKMCJIOTBI, HYKJIEOTHUIBI, yrie-
BOJbI ¥ HEKOTOpble BUTAMMHBI, T. €. MaTepuJ AJid Npy-
TOTOBJIEHMA JIFO00¥ MMUIIN.

He TONMBKO APOKKM, HO U APYIME MMKPOOPTaHU3MbI
MOTYT CTaThk OCHOBOJ NuTaHMA B Oyxyiuem. BakTepum
MOXKHO BBIpalllMBaTh Ha IIPUMPOAHOM rasze. B Meskux
BozmoeMax B IleHTpanbHOM AdpuKe B M300MIMM PaCTyT
ONHOKJIETOYHBIE BOJIOPOCJM, ¥ MeCTHOe HaceJleHue
OXOTHO yNOTpebjideT ux B Iuily. A O XJIOpejuie BbI,
BEpPOATHO, He pa3 YMTaJM B Hay4YHO-(aHTACTUYECKMX
pomaHax. [Ipeamosaraercd, 4To oHa OyAeT murTaTh Koc-
MOHAaBTOB B MHOTOJIETHUX MEXK3BEe3JHEBIX IT0JIeTaX.

MMKpOGbI BOCOUTAHHBIC i NNOX0O BOCIIMTAaHHBbIC, I[JIH
MUTaHUA MMKpoOaM JaloT YIJIeBOAOPOAbI, YKCYCHYIO
KMCJIOTY, & TakK»Xe M He3aMeHMMble BellecTBa, XuMudie-
CKM 4YMCTble MJIM B HIUTATEJbHBIX 9KCTpaKTaxX. BrIxon
TIPOAYKIMM IPYU ITOM MO3KeT ObITE 10 60 % , KIIJT — 60 %.
Ilo cpaBHEHMIO C XMBOTHBIMMU U PACTEHUAMMU — HEBEPO-
ATHaA 3¢PPEKTUBHOCTE.

Muxkpo6sI caMy M3roTOBJSIOT aMMHOKMCJIOTHI, HEO0-
XOAMMBIe Il CBOMX OEJIKOB, 3aMMCTBYA MaTepuas M3
BHelHel cpenbl. Kpome TOro, oHM o4deHnb rmbKy, JIETKO
IPHUCIIOCabIMBAIOTCA K BHEUTHUM Y CIOBUAM.

M BoT mpencraBeTe cebe TaKyoo CUTyalMio, KOTrZa BO
BHEIIIHE} cpefie OYeHb MAaJIo Kakoro-iubo BuTaMMHA,
OCTpPO HEOOXOAMMOTrO JIJIA CMHTEe3a BaXKHOM aMMHOKNCIIO-
Thl. ButaMmuHa MaJjo, CMHTE3 TOPMO3UTCHA, 3aMeNJsaeTCs
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POCT M pa3sMHOXKeHMe, IIOTOMCTBO KJIETOK IIO[ yTPO30i1
BBIMYpaHusa. VI Torga HEKOTOpbIe KJIETKM, IIpucriocabim-
BaACh K HeOJAronpMATHBIM YCJOBMAM, HAYMHAKOT IIPO-
U3BOAUTL HyXKHbIE aMMHOKMCJOTBI IIPO 3amac, Tak,
4TOOBI B XOX TOLLIA KaxKjaasd MoJIeKyJa AeuIMTHOTOo
BMUTaMMHAa, He npomnaJa O6bl Hu oxHa. Torma HEMCoNIb30-
BaHHbIE 3allacHble aMMHOKMCJIOTHI YIAYT 3a HEHaJlo6HO-
CTBHIO B OKPYZKAaroOLIMi1 pacTBOP.

Tax noJy4aroT IopoAbl (ILITaMMbI) yCUIIEHHOM IPON3-
BOAUTEIBHOCTM.

ITomo6HOrO pesyabTaTa MOXKHO AOOMTBCA M C IIOMO-
LIBI0 CMJIBHO JAEMCTBYIOIIMX XMMMYECKUX BelllecTB MIIN
JKECTKUX JIy4dell — PeHTIeHOBCKUX, PAAMOaKTUBHbBIX U3-
JydeHMil. OTu BelllecTBa MJM JIyYM M3MEHAIOT Te€HBL
Hapyulaerca HacJeiCTBEHHbBIM MeXaHU3M, KJeTKa Hadu-
HaeT IPOU3BOAUTE MHBIE IIPOAYKThb] MJIM B MHOM ITPOIIOP-
. Mukpobuosioru oTbuparsT caMble MPOAYKTUBHBIE.

Taxk BbIBefeHBI HOBBLIE IIOPOABLI ILIECEHM, Aalollein
camble CUIbHble aHTMOMOTHMKM, Kyna Oosiee meiicTBeH-
Hble, YeM POJOHAYAJIbHMK BCEX aHTUOMOTMKOB — II€HM-
mnauH. Tak BBIBOAATCS UM HOBbIE ITOPOABLI MMKpOOpTra-
HU3MOB, BbIpabaTbIBAIOIINX aMUHOKMCJAOTEI — L-riyTa-
MMHOBYI0, L-JIM3MH, MHO3MHOBYIO KMCJIOTY.

Muxpobuosiormyeckuii CUHTE3 IIpUMMeHAETCa Bce
mmmpe. Ho npu Bcex cBOMX JJOCTOMHCTBAaxX €CTb y HETO U
CyILLIECTBEHHBII HeNOCTaTOK. MMKpOOBI M3IMEHYMBBLI U
NOJATJIMBBI, IIOJNAIOTCA M XOpPOILeMy BJIMAHMIO, M AYP-
HoMy. MBI MozXeM BOCIINTaTh UX, HO HEYJIOBUMBIE 13Me-
HeHMsA BHEILHe} cpefbl, HallpuMep pa3jiMdusd B COCTaBe
BOABbL BECHOM M JI€TOM, CBEAyT Ha HeT HalllM yCUJINA.
B papyroii obcTaHOBKE C TaKuMM TPYAOM BOCIMUTaHHBbIE
MMKpOOBI 3abyayT Bce HalllM YpPOKM, CHOBA CTAHYT
HEeBOCIIUTaHHBIMM, HeNocayIuHbIMU. [TosTomy mpu mpo-
U3BOJICTBE HE CJMIIKOM CJIOXKHBIX BEIeCTB XMMUA Bce
yallle cTapaercd 0OOXOoAMTBCA 6e3 MMKpPOOPTaHM3MOB,
MCKJIFOYUTh M 9TO 3BE€HO U3 NMILEeBOM 1emy, MMEThb JeJo
TOJIBKO C O9Heprueil HENOCPeICTBEHHO M Herocpes-
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CTBEHHO C MOJIEKYJIaMM — IIOAaBaTh IPOLYKT Ha CTOJI,
MMHYA XKeJYyAKM KMBOTHBIX, MMHYS JMCTBA U 3€pHA
pacreHuil, MMHYA Kalpu3Hble habpyuKy OJHOKIETOYHbIX
MMKPOOPTaHM3MOB, TaK Jerko 3abbIBalomMx Haum
MOy YeHus.

CuHTeTHMUECcKas
1987000

O moabze Oeccnosesuworo. Msaco 6e3 CKOTOBOACTBA,
xneb 6e3 pacTeHMi1 1 3eMilenenus, gaxe 6e3 APOKIKeIl,
BOCIIMTAHHBIX M HEBOCIUTAHHBIX; 65 HEe3aMEHMMBIX M
3aMEeHMMBIX BellleCTB I10 CIIMCKY, B TOM MJIM MHOM COOT-
HolleHMM. BOT M BcA XuMMuecKad CYLIHOCTH IIMLIN.
MzroToBnAi Ha 3aBojaxX, cMelmBai Ha ¢abpukax.
3amMaH4MBasA KapTyHa.

IMuesslie BeluecTsa, focrynaroume B KpoBb

He3aMeHuUMbIe 3aMEeHUMBbIC
8 wiu 10 aMHHOKHCIIOT 11 nnu 13 aMMHOKMCJIOT
2 XUPHbIE KHCJIOTBI 3 MoHOcaxapua
17 BUTaMHHOB 3 XHUpHbIE KUCJIOTHI
16 HeopraHMYeCKHUX TJIMLEPUH

3JIEMEHTOB, B TOM YHUCJIE
W MUKPO3JIEMCHTBI

Hroro: 43 - 45 Bewiects 18 - 20 BeuecTB

TeopeTudyecku Bce BO3MOxKHO. Ho Bce ke ocraroTca
COMHEHMs: BKYCHO Ju noJuayumrcal? He ciauiukom Jm
zoporo? ¥ BooO1e, BO3MOKHO Jin? A MOKeT OBbITh, YTO-
TO YIIyLIEeHO, KaKoe-TO HeBeAOoMOe BelleCTBO, M YeJo-
BeKy He IOMJeT Ha [10JIb3y MCKYCCTBEHHAsA cMech?

ITpoBepuTh ObI HAZIO HA OIbITE.
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V1 onbITBI OLLIM IIOCTABJEHBIL... B CBA3M C KOCMOCOM,
[IOTOMY YTO MMEHHO KOCMOHAaBTaM B JOJITMe II0JeTbI
HeynoOHO OpaTs eMKye 3anachl.

CuaTeTHyecKkas nImilia 4Jsa KocMmoca Obljla cocTaBJIeHa
aMepMKaHCKUMM y4deHbIMyu JI3K. I'pumcreits u M. YuHu-
ueM. B cmechk BRIIIOUMIIM 45 HE3aMEHMMBIX BeILLEeCTB U
3aMeHMUMBIX, Bcero 50 (maxke He 65!). 15 yesoBek n00po-
BOJIBHO COIJIaCcWJIMCh IpoBecTu Ha cebe ombIT. IlouTm
TIOJTOMA MUTAJUCH OHM 3TOI CMEeChbIO ITOJ TLIATEJbHBIM
MequImHCKUM Habuiogennem. Bee oHM ocranmchk 370po-
BBIMMN.

Eute 6oJiee AIMTeNbHBIN SKCIIEpUMEHT — OoJiee IByX
Jer — AJWiICA B KJIMHMKe ropopa OpJaHreHa (DPT).
W 3peck Bce 3aBepuImiioch bGiaromnosydyHo. ExuHCTBEH-
HOE OTKJIOHEHME: HECKOJIbKO 3aMeJIMJIOCh IyilieBape-
Hue. OKa3bIBaeTcd, 4JId MPaBUJIbHOM paboTsl xKenyaka 1
KULIeYHMKa HeoOXoauMo, 4TOObI B nuile ObLIa KJeTdar-
kKa. Cama oHa He IepeBapuBaeTCs, He ycBayuBaeTcs, HO,
pazapazkafd CTEeHKM TPaKTa, yCUJIMBaeT NuIlleBapeHyue.

Beixoaut: u OGecrojie3Hoe I110Je3HO. VI HechbemobHoe
HeoO0XoaMMO B efie.

Bce ocTansHOe OBLIO B IOJTHOM TNopAAKe. OIbIT f0Ka-
3aJI, 4YTO y3Ke BCe CYI[eCTBEHHbIe YaCTy NIV U3BECTHBI
HayKe.

Ha newaidsHbIX NpUMepax. U eme ogHO mokazaTelb-
cTBO Ho6bITO HayKoit. IlpaBaa, sydlre 661 060iTHCE Oe3
TaKUX JOBOMOB.

MeayuuyHa 3HaeT KpaiiHe HeIIpUMATHYIO BPOXKIAECHHYIO
0ONe3Hb CO CJIOXKHBIM Ha3BaHMEM: (PEHMIITUPOBUHO-
rpagHas oaurodpenus. BeTpedaeTcsa OHa HE CIIMILIKOM
yacTo: 1 cay4dai Ha 10—15 TbIC. poXKIEHMINA.

Oumrodpenus — 9To cnaboymme. B maHHOM ciydae
OHO 3aBMCUT OT HENpPaBMJIbHOrO OOMEeHa BeLIeCTB, a
HEINpPaBUJIbBHOCTE 3aKJIOYaeTcaA B TOM, YTO OpPTaHU3M
ILJIOXO OKMCJIAET (peHWIaJIaHMH, OJHY M3 He3aMeHMMbIX
aMMHOKMCJIOT. JI3OBITOK beHMIaJaHMHA B MO3LY Y
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MaJIEHbKMX HNETe M NPUBOAUT K yMCTBEHHOM OTCTaJIO-
CcTH.

EnuHcTBEeHHBII IIyTh Je4YeHMs 9Toit  Oosie3Hy —
LA, He comepxKauias dpeHmnananmnaa. OqHako Bee 6e3
MCKIIIoueHnsa 6esKm comepzkar ero. B ciyuaiiHo BeIOpas-
HoM OeJike, KOTOpPBII M300pazkeH Ha I[BETHO Tabimile
(cMm. c. 45), Toxke OKazaJuch TPM MOJIEKyJbl. Menuku
MMPEeJIOKMUIMN KOPMUTL OOJBbHBIX JIeTell MICKYCCTBEHHOM
CMEeChbI0 aMMHOKMCJIOT, IMOJIHOCTBIO JIMIIIEHHO dheHmII-
asmanuHa. Jlaxe 0,1 % — HemomycTMad NPUMECh.

IIpumepHO AecATH JieT AeTU AOJIKHBI NMUTATHCSA TOM
cMecbl0. KOHEYHO, OHM IIOJIYy4alOT ¥ SHepreTudYecKoe
[IMTaHMe: XKUpPbI, YIJEBOABI, a TaK¥ke ¥ BUTAMMHBL
Ilocne mecAaTu JieT OKpeniuyi OpTaHM3M CaM CIIPaBJIA-
eTcA ¢ O0Ie3HBI0, NeTH BhIPAcTaloT 340poBbiMu. Heobxo-
IuMas cMechb aMMHOKMCJIOT BBIIIyCKaeTcad BO MHOIMX
cTpaHax, B ToM unciie u B CoBerckoMm Coroze 1oy Ha3Ba-
HUeM «ITUIogeHaT».
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Tak may mHa4e, HO, IPOKMUB IeCAThb JeT Ha MCKyC-
CTBEHHOJ CMeCH, AeTH BbIPAaCTalOT 340POBbIMM.

Ecnu Bca unesb 6eJIKOBOrO NUTaHMA — BBOOMUTH B
KpOBb aMMHOKMCJIOTBI, €CTECTBEHHO BO3HMKAeT BOIPOC:
HeJIb3A JIM VX BBOJWUTb B KPOBb HENOCPENCTBEHHO, HE
yepes poT?

B xupyprudeckoit npakTuke 3To mpuMeHaercs. ITocse
TAXKEJIbIX OIlepaumii, 0COOeHHO Ha XKeJyJKe MM Kullled-
HUKE, B TedyeHue OJHON-IBYX HefeJlb IIpUXOANTCA
muTaTb OOJIBHOTO BHYTPMBEHHO, BJMBaAg B KpOBb
pacTBOp, coaep3KallMii BCe aMMHOKMCJIIOThI MM TOJIBKO
He3aMeHMMBble, a TaKKe INIIOKO3y (WM KCUJIMT, WM
copbut) u BuraMmHbl. TOJBKO Takoi crocob muraHus
crnacaet 6osibHOro. JIniliHee Q0Ka3aTeJILCTBO, YTO BO3-
MOZKHO IIMTAThCA CMEChI0 AaMMHOKMUCJIIOT.

MeauimHCcKMe pacTBOpPBI 9TM MOXKHO pacCMaTpUBAaTH
KaK pa3sHOBMAHOCTh CHMHTeTH4YecKoi nuiy. Ta e cMecs,
TOJILKO B OIIBITaX JJIA KOCMOCA JIIOIM IJIOTaJIM ee, a 34eCh
MOJIyYasy yepes LINpHLL.

MTak, rmaBHOe COMHEHMe pa3pellleHO: IuIel, IToJIy-
4eHHOM XMMMYECKM, MOXKHO ImmrarbcA. IlepeitneMm Ko
BTOPOMY: BO3MOKHO JI¥ OpTraHM30BaTh €e MacCoOBOe IIpO-
U3BOJICTBO?

OnHo cnoBo — nABe Gykpbl. Ha 5TOT BOIPOC MOKHO
OTBETUTH OTHMM-eIVHCTBEHHBIM M1 OUE€HBb KOPOTKMM CJIO-
BOM:

— MHal!

Jla, MOKHO OpraHM30BaTh NPOMBILIJIEHHOE IIPOU3BO/ -
CTBO Bcex 65 HeoOXOOMMBIX BeleCTB, 3aMEHMMbIX U
He3aMeHVUMBbIX.

Ecau Bac yZIoBJIeTBOPMJI Takoil JAKOHMYHBLIMA OTBET,
MOZKeTe IIPOIyCTUTH 9Ty IVIaBYy, cpa3dy mnepeiTu K 8-ii,
utoroBoyt. Ho unratenu Gosiee BAyMumBbIe u TpeboBa-
TeJIbHBbIE TyT K€ CIIPOCAT:

— Kaxk?

M TyT y2X OgHMM CJIOBOM He oThenaeulbes. ITorpeby-
eTcsl 110 MeHblIIe) Mepe 65 0TBeTOB, YTOObI paccKa3aTh O
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rpolecce ojgy4yeHud 65 pa3HbIX BelecTB, Ja ellie COTHU
IBe, 4TOOBI OGCYyIMTH BapMaHThlI moaydeHud. Bce MEI
repeckasbiBaTh He OyzeM, JaguM HECKOJIbKO XapakTep-
HBIX IIpMMEpPOB.

Bor, Hampumep, cxeMa IIPOMBIIIJIEHHOIO CHUHTEe3a
D-meToHMHa. Ecov He 3a0BLIM, MMEHHO 3TOM aMMHO-
KMCJIOTHI MaJIOBAaTO B PACTUTEJIBLHOM IMylle, HeoOXoauMo
I00aBJIATH ee AJiA HanaHcMpoBaHMA GEJIKOB IMILIEHUILI U
con. IIpon3BozcTBO ee HasaxeHo u B CCCP, u B npyrux
CTpaHax.

Mcxonubie BeliecTBa:

NpONuJIeH CH;CH =CH, ropounii ra3, Cbipbe aJd 1L1a¢TMace;

METUJIOBBIN JAPEBECHBI CIMPT, MCHOJL3YIOT Kak
CriupT CH,0H pacTBOPUTED,

cepoBogopoy H,S ras ¢ 3armaxoM TYXJbIX AN,
CMHMWJIbHAA CMEpPTeNIbHBI A4, MCIOJAL3YIOT AJA
KMucjaoTa HCN NpOU3BOACTBA MJIACTMACC;

YTJIeKUCIIbINA fecuBeTHasA COJb, JIErKOpPacTBOpPMMAf,
aMMOHMM (NH4:CO3 pacnajzaercd Ha BO3AyXe, MCNONb-

3yeTcd B xJebonedeHnn.

1. TIponmileH OKMCJSIIOT ¢ ITOMOILIbIO KaTaJlM3aTOpPOB
M IOJIy4aloT aKpOJIeMH, yKe He ras, a XMIKoCThb, JeTy-
4y10, pa3jpazKarollyo Ij1a3a 1 ropJio.

2. OZHOBpPEMEHHO JpEBECHBIN CIUPT COEAMHAIOT C
CepoBOAOPOIOM U ITOJTy4arT MeTuiIMepKantan CH;SH.

3. Ha caepyromieit ctaaum aKpoJEeMH COEOUHAIOT C
MeTHJIMEepPKaNnTaHOM M IIOJIy4YalOT IIPOMEXKyTOYHbIN IIpo-
IYKT C Iyramlle JIMHHBIM Ha3BaHuMeM (M He Oynem
IIyraThb Bac, IPMBOAA €ro).

4. Jlanee, Ha 9TOT IPOAYKT BO3AEMCTBYIOT CUHUIIBHOMN
KMCJIOTOM M YTIIEKNCIbIM aMMOHMEM U MOJy4alOT BTOPOM
MMPOMEXXYTOYHBbIA IIPOAYKT C ellle 0OoJjiee OJIMHHBIM
Ha3BaHUEM.

5. Ero ruaposmm3syior menodso NaOH, u Torna yxe
poxpgaeTca METMOHMH,

Knerknu B knerke. [Josydyenne MeTMOHMHA — NpUMep
YMCTO XMMMYECKOro npousBoacTBa. Ho TaMm, rpe BbITOA-
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Cxema npombiwnenHoro npoudsoactea DL — MmeTuonnHa

CH4CH = CH, Memn;]s:‘ﬁ CH,0OH H,S cepoBoaopoa
nponunex J 0,

CH, = CHCHO CH4SH MeTMaMepHanTaH
aKpoNemH [ ]
B-MeTHAMEPHANTONPONHOHOBHIN
CH3SCH,CH,CHO anbaerua
HCN CUHUALHAA HUCAOTA

( N H4)2 COg3 yrnexucnsit ammonun

CH 3SCHQCH2C|3H- CH-CO
| |

NH NH|B-MeTuamepranToaTuarnaanTonH
N /7

CO

NaOH €AKMIA HAaTp/Wenoys,/

‘ DL — CH,SCH,CH,CHCOOH
\ | METUOHUH

{ NH»

HO, XMMUIO COYETAIOT ¢ MuKpobOuosorueir. Tak, Hampu-
Mep, B ANoHMM OpraHM30BAHO IPOM3IBOACTBO acraparu-
HOBOJ KMCJIOTBI (AMMHOKMCJIOTA U3 4YMcja 3aMeHMMBbIX).
Tlony4aroT ee 13 pymMapoBOil KUCJIOThI M aMMMaKa, Coe-
IWHAS UX C TIOMOIIBIO (pEpMEHTa acnapTasbl, a depMeHT
3TOT ynobHee u AelleBJje MOJYy4YaThb OT MMKPOOPTaHU3-
MoB. Ho 4To6b! KieTKy paboTaaym fojbllle, UX MMMOOM-
JIN3YIOT, JIMILAIT BO3MOXKHOCTY ABUTaTbCA B PacTBOpE,
3aKJjo4ad B CTyAeHb M3 noamakpuiaamyna. Hwury,
obpazymollye STOT CTYAEHb, CO3JAIT KaK Obl pelleTKy
BOKpPYT KJeTKM, Kak Obl CBA3bIBAIOT €€ BepeBKaM.
Kinerka B kneTke! CaMa OHa HeNMOABWIKHA, HO NPOAYKT
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ee [OeATEeJbHOCTM — HyXXKHadA HaM acraparmHoBad
KMCJI0Ta MOCTyI1aeT B pacTBOP.

Momxuo s Kneurs Tonopom? Acmaprasa, Kak u Bce
Ipyrue pepMeHThI, MoxeT paboTaTh B IBYX HallpaBJie-
HUAX: TyZa ¥ o6paTHO, paspyllaTh U co3naBaTb. OKas3bl-
BaeTcd, (pepMeHTbl YCKOPAIT BCAKNME peakImy — Ips-
mble ¥ oOpaTHble. HampaBieHue >Ke UX NeATeJBHOCTU
3aBUCUT OT KOHIIEHTpalmu BeliectBa. Ha mpocTtope dep-
MEHT pa3pyLIaeT, B Iyllle CMHTe3UpYyeT.

Tomop u Kyeit B ogHOM MHcTpyMmeHTe! TexHuka elue
He co3j1ajia Takoe.

Hanpumep, depmeHT TpunrodaHasa CUHTE3UPYyeTCA
MHOTMMM OakTepUAMM, POACTBEHHBIMM KMIIEYHOM Ia-
JIOYKe, ¥ CJYKUT OH AJIA paspylueHusa tpunrodana. Ho
B pPacTBOpE C BBICOKOJ KOHI[EHTpaLMell Ta e Tpunroda-
Ha3a MOHTMPYET TpUIIToaH 13 0OJOMKOB.

W ecanut o Karoi-ub0o MpuyuyHe AJA OUTaHUA MTOHA-
[00ATCSA He aMMHOKMCJIIOTHI, a 6eJIKy, He MaJlble MOJIEKY -
JIbl, & KpyIHble, MOXXHO OyJeT OpraHu3oBaTh UX MPONU3-
BOJICTBO C IIOMOIIbIO Pa3pyHIaoUX (HPepMeHTOB.

He smimeHo BepoATMA, HTO IIOHAHOOUTCA 9TO IJIA
JaJbHUX KOCMMYECKMX II0JeTOB. Mbl roBOpMJM, UTO,
BO3MOXKHO, OCHOBOJM IMTaHUMA TaM OymeT IJIOHOBUTAsA
xJaopesia. Ho eme ynobHee o6xoauthbea 6e3 pacTeHmin-
KpaxMaJIoCTpOuTesIel], HaYMHATh POU3BOACTBO CPa3y C
MOJIEKYJI. ByiyiMo, 0CHOBOJ IOCIYKNUT peaKuusd, OTKphbI-
Tag A. M. ByT/epoBbEIM (BEJMKMM PYCCKUM XVMMUKOM,
aBTOPOM CTPYKTYPHBIX (POPMYJI, KOTOpbIe TaK YacTO BbI
BMAUTE Ha CTpaHuIax 9Toi KHuru). B 9Toi1 peakumm
dopmasbaerug — OopMaJIMH II0f, BO3JEMCTBMEM M3Be-
CTKOBOTO MOJIOKA 06paszyeT ob1uypHbIi Habop yriaeBogoB,
YacTh Y3 KOTOPBIX FOOUTCA B IIUIILY.

JoA  cuHTe3a Ke XMPOB MOXKHO OFPaHM4IMTbCA
4MCTOM XUMMell. B TpeThbeilr rj1aBe Bbl 3HAKOMMJIMCH CO
CTPYKTYPOM >KMPOB — OHM HAIIOMMHAIOT CEpbIU C TPOi-
HOM 1ogBeckoit. I[TogBecKku xKe 3T COCTOAT u3 14, 16, 18
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3BEHbEB; MX TOXK€ HaA0 CMOHTMPOBATh M3 IIPOCTHIX
yraeBoAoponoB. UTo Ke KacaeTcA TNIMIEpUHA, K KOTO-
POMYy NIpMKpeIIeHbl 3T MOABECKM, CMHTEe3 ero He IIpo-
6ema. MeToz mpou3BOACTBA IIIMHEPHMHA JaBHO pa3pabo-
TaH. CbIpbe — 3HAKOMBIII BaM ra3 IpONMJIEH, TOT XKe
caMblif, U3 KOTOpPOrO roTOBMTCA MeTMOHMH. VI mpomecc
3TOT TOXKe NATMCTyHeHdYaThlt. Ha mnpormien Bo3pen-
CTBYIOT XJIOPOM, IIOTOM ellle pa3 XJOPOM, Ha CJeqyOLIMiA
MIPOAYKT peaKkumy U3BECThIO, 3aTeM KaJIbLMHMPOBaHHOM
COJIO¥ M B 3aKJIIOUEHNe — BOO.

TlocJyie TOro Kak IJIMIEPUH U XXKUPHBIE KUCJIOThI U3TO-
TOBJIEHBI, MOZXKHO CZeJJaThb KMp C JOObIMM CBOJICTBa-
MM: UM XKUAKUA, KaK ITIOACOJTHEYHOEe MAacio, M JIETKOIJIaB-
KU, KaK CJIAMBOYHOE, ¥ TYTOIJIABKMM, KaK HapaHbe caJlo.
Hy:HO TOJBKO moOxobpaTh HaAJeXKalllyl MPOIIOPLMIO
JKUPHBIX KUCJIOT, HAChIIEHHbBIX 1 HEHACBIII[eHHbIX.

BuramMmuubl — He npodJsema. Bce BUTAMMHBI B HACTO-
Anlee BpeMA IIPOM3BOJATCS IIPOMBILJIEHHOCTBIO Ha
XMMMYECKMX 3aBOZaX M3 IIPOCTBIX M JIOCTYIIHBIX
BelllecTB. VICKJIIOYUEeHMEe cocCTaBJigseT BUTaMuH B,,, TOT,
4TO ¢ aTOMOM KobaJsibTa B 1leHTpe. VI3-3a KpajHell CJI0xK-
HOCTY MOJIEKYJIbI BUTamMmHa B,, XuMuku He bepyTcs ero
CMHTE3MpPOBaTh, IIPEAIIOUNUTAIOT IOPYUUTH U3TOTOBJIEHME
9TOTO BUTAaMMHA MMKPOOPTraHMU3MaM.

HexkoTopble BUTaMUHHBIE IIpenapaTel (HO He BUTaMu-
HBI) MOJIYYaIOT U3 IPUPOAHOrO chbIpba. OAHAKO 3TO MeHee
HAJeXKHO M3-3a 00MJIMA HEKOHTPOJIMPYEMBIX MpUMeCei.
ITpupona paboraeT HEZOCTATOYHO YUCTO.

O ceMHaAIaTH MpPOL[ECCAX M3TOTOBJIEHUA CEMHaALATH
BUTaMMHOB paccKa3bIBaTh BaM He CTOUT. VI3JI0XKMUM 1714
npuMepa TOJbKO OAMH: CHMHTE3 CaMOro IOIIYyJIAPHOro —
BuramyHa C — ackopOMHOBOI KMCJIOTHI.

CuHTEe3 9TOT, OCYLIECTBJIAEMBI B IPOMBILIJIEHHOM
maciuTabe, TakKe COCTOMT U3 nATH ctaguin. (IIaTh cra-
IVl He 3aKOH XMMMM. Y HaC MOJIy4YMJIOCh CJydaiiHoe
COBIIaZIeHMe.)
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WcxonHoe BellecTBO — npupoxHas D-Tirroko3a.

1. T1r0K03y € MOMOLIBIO KaTaJdM3aTOPOB BOCCTAaHAB-
JMBAIOT BOAOPOAOM IIpu AaBjeHuyu 80—100 at™M m npu
Temnieparype 135—140°. [ToayyaroT D-copbur.

2. D-copbUT OKMCIIAIOT C IIOMOIIBIO YKCYCHOKMUCIBIX
6akTepuii B L.-cop603y.

3. L-cop603y ob6pabaThIBalOT aleTOHOM B IPUCYT-
CTBMIM CEPHOJ KMCJIOThI, YTOOBI IOJIyYUTh AmalleToH-L-
copbo3y.

4. JInaueToH-L-cop603y BBIAENAIOT IIE€JI0YbI0 M OKM-
CJIAIOT B LIEJIOYHOM Cpejle MapraHI[OBOKMCIILIM KajueM
WJIY TUITOXJIOPUTOM.

IIpooyKT OKMCJIEHUA Ha3bIBaeTCA AMALIETOH-2-KEeTO-
L-ryJIoHOBOJ KMCJIOTOIA.

5. Kucyoty 3Ty, BO37Ie/iICTBy A Ha Hee COJISHOM KUCIO-
TOIl B cpefle XJopodopMa MM AMXJIOpITaHa, MpeBpa-
1IAlOT HAaKOHel] B aCKOpOMHOBYIO.

ExBa nm BBl Bce 9TO 3aNOMHMIM, HO JIMILHMIA pa3
ybemunucek, Kak CJIOKHO XMMMUYECKOe ITPOM3BOACTBO,
CKOJIPKO BBIZYMKM M U306peTaTeIbHOCTY HYKHO, YTOOBI
OpTraHMU30BaTh €ro.

Ho xJie6 joien naxuyts xacHon. [oBopuiocs yxe,
4TO BKyC He cocraBjsaeT 0ojbioit mpobJiembl s
XUMUN.

ConeHblil ToJsy4aeTcA IMPOCTEMIIMM criocobom: mo-
OaBjieHMeM IoBapeHHOM coay. CylllecTBYIOT, OLHAKO,
6oJIbHBIE, KOTOPBIM COJIb MPOTMBOMOKa3aHa. aAa HuX
CHMHTE3MpPOBaHbI MMPOM3BOAHbIE AMMHOKMCJIOT C MHTEH-
CMBHO COJIEHBIM BKYCOM.

EcTb u ropbknue aMuHOKMCIOTHL. Ho ¢ ropeynio yaiife
npuxoauTcs 60poThCA.

W gucablit BKyc He npobiiema. Bece KMCIOTBI KMCIIBIE.
Jlrobasi KuMCJIOTa yMEPEeHHO! CMJIBI MOXKeT YIoTpel-
NATBCA M ynoTpebiseTcsa B IMINY: yKCycHad, JIMMOH-
Hasd, lljaBeJieBad, aAMIIMHOBAaA, aClaparmHoBas ¥ MHOTMe
gpyrue. YKCYCHYIO KMCJIOTY CHMHTE3UPYIOT COTHAMM
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TBICAY TOHH M3 METWUJIOBOTO CIIMpPTa M OKUCU yrJjepona
WM 2KC 113 ().\'TaHa, 6'VTI/IJIGH8 " STNJIeHa

CH,OH TCO

CH ,COOH watanuaaropet —Rh, uau Co

JIMMOHHYIO Ke KMUCJIOTYy TIIOJYy4HalOT ¢ I[I0MOLIbIO
MMKPOOPraHM3MOB M3 CaXapMCTOrO ChIpbs, HAIpUMeEp U3
MIaTOKMU.

CunTre3 clagKux BelllecTB paspaboTaH XOpOIIo.
B nuineBoil mpOMBINIJIEHHOCTH Bce OoJibllle IIpyUMeHe-
HUA HaxOAUT acmapTaM, KOTOpbeIi B 150 paz ciaie
caxapa. I[Io cocTaBy 9TO AMIENTHU — COEOVHEHME NBYX
aMMHOKMCJIOT — acraparMHoBOM u peHmNIaJaHnHa. Xu-
MMUKM IIOCTApaJiMCh BBIACHUTH, OT KaKOM Ke U3 HUX
3aBMCUT CIaf0CcTh. OKa3asloch, YTO 3aMellieHne peHm-
aJlaHWMHA HMKAKOTO BJMAHMUA Ha BKYyC HE OKa3bIBaeT.
ITocJie sToro ymanock CMHTE3UPOBATh U APYyIMe CIagKyue
BelllecTBa Ha OCHOBE acCllaparvHOBOM KMCJIOTBHL. OOHO M3
HMUX cjaine caxapa B 50—70 pas, gpyroe — B 130—200.
ITogo6HO caxapy, OHM XOpOLIO PACTBOPAIOTCA B Boje, He
VIMEIOT HEeIIpMATHOTO IIpMBKyca Wiy 3amnaxa. JIx c ycne-
XOM IIPMMEHAIOT AJIA NMPpUAAYy CJIALKOTr0 BKyca IIOKOJa-~
Iy, KOH(eTaM, Jalo, IMPOKHBIM, (DPYKTOBBIM COKaM.

3amax ke, Kak BbI y2Ke 3HaeTe, KyJia CJIO3KHee BKyca.
BeposaTho, BbI He 3a0bLIM cnmcok 159 apomaToB mede-
Horo xjeba. K cuacTpio, He0GA3aTEJIBHO BOCIIPOU3BO-
IuTs Bce 159. OOBIYHO HOCTATOYHO 2—4 aMMHOKMCIIOT,
Iapbl caxapoB, M TaKue IPOCThIe CMecH Iocjie HarpeBa-
HUA JAIOT 3aIaxy, He OTJIMYaKIyecsa OT HaTypaJibHbIX.

Tak, HampuMmep, 3amax BBIIEYEeHHOro xJieba AaloT:
apIMHMH, KCUJI03a, JPOXIKM (MJIM MX aBTOJIM3aT), BOZA.

3amax KakKao JalOT: apTMHMH, TJIIOK03a, €axaposa,
BaHWJIVH, APOXKKM (MJIM MX aBTOJIMN3aT), Boza.

3anax KapeHoro Msca JAaKOT: LUCTEeNH, TVIMIMH, TIIy-
TaMMHOBasd KMCJIOTa, KCUJII03a, TJII0K03a, Boza.
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CuHTe3 apoMaTHMYEeCKuX COEOMHEHMI, BXOAALUMX B
COCTaB IMILM, — pAAOBas 3ajada AJA OpPraHMIECKON
xumuyn. Eile mnpolme cuHTE3 JIETy4UMX COEAMHEHMIA,
obpasyronmx Oyker Giaroma. Ho TyT ecTh cBos Tpyx-
HOCTB. JleTyune BellleCcTBa I10-pPa3HOMY IIOIJIOILAIOTCA U
M0-pa3HOMYy YJIETy4YMBAIOTCA M3 Pa3iMYHbIX MaTepua-
J0B. BO3MOXKHO, M3 CHMHTETHMYECKOro MaTepuajla OHM
6yayT yneryumBaThcA HE B Hy>KHOM IIOpAAKE, TOTAA IIPH
CcaMOM TILATeJIbHOM IIoAOOpe Halll CMHTeTHHecKuit obex
6yZeT Ha BKyC HEOTNIMYMM, a NMAaXHYTh HAaYHET MHaYe.
MbI BRIHY2K€HBI 1103a60TUTHCA M 0 TOM, 4TOOBI 3anedya-
TaThb 3allaX, 3aKOHCEpPBMPOBATH A0 MNOZA4YM IMIM Ha
cToJ. Bo MHOMMX CiIy4yasAx 9TO yAAaeTCH.

CuHTeTHYECKasaA XMMUA 3amaxa 3aJI0XKeHa, HO JaJIeKO
ele He 3aBepiieHa. Ilepen mccaenoBaTenAMM TpU BO3-
MOZKHBIe JJOPOIH.

IlepBas: Bocrnpou3BeneHue peakuuit, Oarogapsa Ko-
TOpPLIM BO3HMKAIOT 3allaXxy BO BpeMdA IPUTOTOBJIEHUA
muu. IIpexkae Bcero uMeeTca B BUAY YIOMMHABIIAACA
BBIlle peakimma Maiigpa MexXJay aMMHOKMCIOTAMM U
yraeBofaMMu.

Bropasa: cuHTe3 OpraHMYecKMx COeAVHEeHMI, comep-
XKaIMXCca B HaTypaJIbHbIX IPOAYKTAX ¥ ONPENEIAIOIMNX
X 3amnax.

TpeThsa: CMHTE3 IIPOCTHIX BELUIECTB, AAMIIMX B CMECH
TaKOM XKe 3amax, KakKoyl NpUAAIoT MoOullle OroOHb WMJIN
MMKPOOPTaHU3MBbI ITpy GpoKeHMM, KBalIeHMM U T. I,

Kakaa pgopora Oymer BbeIOpaHa? B KaxkmoMm ciydae
CBOA.

Koneitku 1 mymyter. Enie pa3 npuIIOMHMM HalLy
u3JI00JIeHHYI0 cXeMy ¢ peGAaTaMy, TeaATaMy, JIOLEPHOM
M CONHBIKOM. IleJbIX ABe ryIaBbl MOCBATMIIM MbI pac-
CcKa3y o ee ynpoiueHuu. VICKIIOYNIN U3 NUIEBOil el
XKUBOTHOE 3BEHO, MCKJIIOYMIM DPacCTUTENbHOE, II0TOM
MMKPOOPTaHMYECKOe, KJIETOYHOE, JOULIM KO IpOCcTeIIIest
peakLym: SHeprud + aToMbl = IIYILA.

113



Wpeanen s 3TOT HaumpocTrelmii nyTh? Beerna sm
nuia 6yayuiero 6yzer 1obeiBaThesa MMeHHO Tak? Hasep-
HOe, He Bcerja.

BoT u B NpOM3BOACTBE BUTAMMHOB, Ille XUMMUA 3aBO-
eBaJa IIOYTU BCe IMO3UIMM, BCe 3XKe BuTaMuH B, npons-
BOZAT IPpMOKM.

B skoHOMMKe HeyMecTHO ynpAMCTBO. Heobsa3aTesbHO
TOJIBKO IPMPOJHOE, TOJIBKO XuMirdyeckoe. PelraloT mpo-
TMBOpEeYMBbIe COOOpaxKeHMA: 4YTO Jydllle NJA NoTpebu-
TeJiA ([ToJIe3Hee, IpUATHee, IPUBBIYHEE) U YTO JIerde AJis
IpOM3BOACTBA (Ipollle, AellleBJe, NTOCTyIHEee, BO3MOXKHO
JIY OpraHuU30BaTh BOOOILIIe).

Crapele IIyTu, KOHEYHO, NpuBbIyHee. Ilose3Hee Jm?
Jlajieko He BO BCAKOM caydae. IIpuponHas muina Jerko
noptutcAa. C camoro HadaJla OHa 3apaXkeHa MMKpoopra-
HMU3MaMM, a XPaHUTh ee MIPUXOAUTCA AOJITO — OT ypoxKas
oo ypoxxad. CuHTeTHYecKas MOXKeT ObIThb M 4Mllie U CBe-
skee. CuHTeTMUeCcKass, KpoMme Toro, bajaHcupyeTcs Jyd-
me. B npuponHoit ObIBaeT MHOrO JIMIIIHETO MaTepua-
Ja— GaJsacTta AJA nuileBapeHus. M He BO Bcex CTpa-
HaX BO3MOXKHO OTPaHM4YUTbCA MPUPOAHON nuilen. Bor,
Hanpumep, B Asunu, Adpuxe, FOxHoi1 AMepuxe nedu-
LUT IIPUPOJHOTO OesKa.

Yro jerdye B mpousBoacTBe? Haneemces, Bbl He yaAVBN-
TecCh, YTO JIETKOCTh CPAaBHMBAIOT I10 LIEHE.

Bo3MoxkHO, He BCe Bbl, 4YMTalOLMe, MIPOXOAMJIN
OCHOBBI NoJMTIKOHOMMM. Ho npoxoamBiie 3HAIOT, YTO
CTOMMOCTh BCAKOrO NpPOAYKTA 3aBUCUT OT KOJMYEeCTBa
BJIO3KEHHOTO B Hero 00II[eCTBEHHO IT0JIE3HOTO Tpyaa. Yem
JJauTeNbHee, YeM TpyAHee, YeM KadecTBeHHee paboTa,
TeM JOpozKe MNpoAyKUuA. B 3aBucuMocTy oT KBaandu-
KalmM 3a MMHYTY MOXKHO HapaboTaTpk (1 3apaboraTs) Ha
KONEeVKy, ABe, TpU... MUHYTBI — 3TO KOIIEeMKM, py6Jm u,
COOTBETCTBEHHO, 4achl. Korga BallM poauTesM IIOKY-
AT KUJIOrpaMM MAacja, OHM OTAAKT HECKOJbKO YaCOB
cBoero TpyZa. B ¢Boro odepenb, KJaorpaMM MacJja CTOUT
3 p. 60 k., IOTOMY YTO B HETO BJIO2KEHO B COBOKYITHOCTH
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HEeCKOJIbKO 4YacoB TpyAa TeJATHUL], HOAPOK, paboumx
MacJI03aBO/la, YNAKOBILMKOB, IIIOGEpPOB, IPOAABLIOB —
BCeX YYaCTHMKOB IPOKOpMJIeHMA. Py6syu— 910 uachl
TpyAa.

ITocne 9TOro BCTYIJIEHMA BBl ¢ OOJBIINMM yBaxKe-
HMEM U MHTEpeCcOM OTHeceTech K TabJMIaM 1eH.

Bo ckoabko ke obxogaTca HaM OeJIKy, KUPBI U BUTA-
MuHBI? Bbl Kynmuiu KMJIOTpaMM Msca, 3aIuiaTMiau 2 p.
(omyaTMay 4ackl OOLIECTBEHHOTO TpyZa HacaMM TPy-
na Bammx poxureteit). Yto Bl npuobpenm B KWIO-
rpamme?

IIpuobpenn, MexXay MPOYMM, IPMMEPHO 775 T BOABL.
JoporoBato 3a Boay! Ho BeizkMeMm ee. He Oynem mmpuHM-
MaTb BO BHMMAaHue. ByneM cuuTaTh, YTO JAEHBIM yILIA-
4eHbI TOJIBKO 3a CyxXoe BellecTBO. 2 p. 3a 225 T cyxoro
BelecTBa. B ToMm uncite: 142 r 6enka (82%). 3amnatuamu
3a HUx 1 p. 64 K. Crano ObITH, MACHOM DeJIOK KyILIEH
no neHe 11 p. 60 k. 3a KuyorpaMM. Tak »Xe MOZKHO
nojcYyuTaTh LEeHy YIVIEBOLOB, XKMPOB M BUTAMMHOB B
m060M IPOAyKTE.

Jlopozke Bcero HaM JocTaioTcA BuraMyuHbl. IleHa Ha
KMBOTHBII 0€JIOK CeJIbCKOXO3AMCTBEHHOTO IIPOMCXO-
XKaeHus KoJjebsaerca oT 3 p. 46 k. mo 19 p. 90 K. 3a
kujorpamM. llensl Ha x)Xup oT 90 K. 7o 7 p. 57 K. Yrae-
BOABI B MOJIOYHBIX NPOAYKTax 65—75 KKTr, BUTaMMHBI
X)e Kyza nopoxe: A crour 3170—15900 pkr, Bura-
muHBI B; 1 B, ot 397 mo 1989 pkr, Burammue PP or 58
o 290 pkr. M tonmbko BuramMuH C CpaBHUTEJBHO
pewreB: 3 p. 17 k.

OT d4ero 3aBucuT pasHoboit B ueHe? IJaBHBIM
obpaszoM oT BKyca. BeipacTurk Kypuiry uiau ObI4ka TpyX-
Hee ¥ IopoxKe, YyeM IileHuIly. Takum obpas3om, 1oporo-
BM3Ha 3TO KakK Obl HalleHKa Ha BKycC. I[eHa mmTaTesb-
HBIX BeIleCTB B KypATMHe Bcero Juiub 15 k. (7%).
Bce ocranpHOe BBIIJIaYMBaeTCA 3a IaCTPOHOMMYECKOE
yZIOBOJIbCTBME.

Benky, xKupbl 1 yIieBoAbl PACTUTEIBHOTO IIPOMUCXO-
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XKAEHUA JellieBjle, YeM 3KMBOTHBbIE, IIepedyCJIeHHbIE B
Tabiyue. HayMeHbIIMe 1IeHbI IPMMEPHO TaKye:

Besok — 70 k. 3a KmJIorpaMM.

Kup — 90 K. 3a KMJIorpaMm.

YraeBogbl — 65 K. 3a KMJIOI'PaMM.

W mpocreiimit ecTecTBeHHBIM BbIBOZ. CuHTeTHde-
ckas nuila 6ymeT BBITOAHA, €CJIM CMHTeTudeckuit 6esox
Oyner neieBse 70 K., CMHTETMYECKMM KMpP HAeLIeBJe
90 k., Burammua C pemeBJje, yeMm 3 p. 17 K. 3a Kuio-
rpaMm, 1 T. 7. JobaBuM ele 1 p. Ha BKyC 1 3amnax.

KakoBEI 2Ke cerogHsllHMe BO3MOKHOCTH? HauyHeM C
BUTaMMHOB. IleHa Ha BUTaMMHBI, IPOM3BOAMMbIE XMMMU-
YeCKUM JJIM MUMKpPOOMOJIOTMYECKUM ITyTEM, TaKaf:

Burammua A — 73 pkr.

Burammn B; n B, — 500 pkr.

Buramuna C —4 pkr.

To ecTh IleHa Ha NMPOMBILLIEHHBII BUTaMMH A KyAa
HUZKE IPUPONHOro, Ha BuUTaMMH B — Ha HIKHeM
npezesie. VIMEHHO MOSTOMY BUTaMMHBLI HPOUIBOIAT
MCKYCCTBEHHBIM ITyTeM. Benb M BBIAeJIeHME UX TOXKe
CTOUT HeJlellleBo.

CunreTmdeckuit 6eJI0OK IOKa MOXKHO pacCMaTpyuBaThb
TOJIBKO MMEKpO6Mosiornmyeckuii. MoXKHO HPUHATBL, HYTO
uIleBble APOXKIKM CTOAT OKOJIO 50 K. 3a KMJIOTpamm,
0eJIoOK M3 HMX — OKOJIO 1 pKr, To ecTh memeBJse Genka
MACHOTO ¥ HECKOJIBKO IOPOXKe PaCTUTEIbHOTO.

IToCKOJIBKY CeJIbCKOE XO3AMCTBO obecleuyuBaeT IO-
TpebHOCTD JII0ZeN B yIJIeBoJax M CMHTeTUYECKOe Ipou3-
BOZACTBO MX He HaJIaXKeHO, TPyAHO FOBOPUTH O UX II€HE.
Ho BBILIE TOBOPMJIOCH, YTO KYKYPY3HBI caxap ZelleBJe
CBEKJIOBMYHOIO, a €CJIM OpTraHU30BaTh MaccoBOe IPOM3-
BOZACTBO TIJIIOKO3bI U3 JpeBecyuHbI, cebecTOMMOCTBL ee
OyneT npuMmepHO 20—23 KKr, TO eCcTh pa3a B TpM HUXKeE,
4yeM ce0eCcTOMMOCTb PACTUTENIbHBIX YIJIEBOMIOB.

Kak 3TO HM TpyAHO, MOXKHO mpencTaBuTk cebe, BO
CKOJIBKO 000i11eTcA BKyC 1 3anax. MoKHO IIpeficTaBUTh,
IIOCKOJIBKY B psdlie CTpaH MMEIOTCA B IIpofaXKe MACOIpPOo-
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OYKTBI U3 cOM M MILeHuubl. TaM rosy4aercs, 4To BKYyC, B
nepeBofe Ha HallM JieHbrM, oboitnmerca B 1—2 pKr, B
3aBMCHMMOCTM OT NPOAYKTa. VI B pe3yJsbTaTe IMOJYyUIMUTCA
B CMHTETHYECKOJ) TOBAJMHE, HalpuMep, Ha OAMH KMJIO-

rpamMm:
Ilena Genka — 15—20 K.
«2KHpa 7—10 k.
«BKycal p.

Bceero: 1p. 20—30 k.

OTo ypoBeHb cerofHAlIHero aAHsA. Ho Beab ceromus
XMMUA MM TOJIBKO HauyHaeTcd. XMMMKM MIOYT W,
KOHEeYHO, HauayT Oojsiee mpakTuuHble, OoJiee pelneBble
npoiiecchl. Ellle He mylleH B X0/ INIaBHbIN pe3epB KpyIi-
HOJ IPOMBIIIJIEHHOCTY — BO3MOXKHOCTb KpPYTJIOrOXM-
HOTO, MacCOBOTO, CTaHAAPTU3UPOBAHHOIO, aBTOMaTu4e-
CKOro npousBoacTBa. MacCcOBOCThH TOXe BelleT K Jellle-
BMU3HE, 8 COKOHOMJIEHHble pyOJIM — 3TO CIKOHOMJIEHHbIE
TpyAbl. Konenky—MuHyThI TpyAa, py6J1y1 — 4yachkl; 4achl
JIMILIHETO TPYyJa BalllUMX poauTeieil, 4acbl BpeMeH!, 0CBO-
00xKeHHOoro 1A BoJiee MHTEPECHBIX AeJl.

Cerogus
U nocJjie3aBTpa

Cerogus. ITumte Gyayliero mocBAlLleHA Hallla KHUTA.
HeonHOKpaTHO BBI CJBILIAIM O TOM, YTO Oyaylliee HaUM-
HaeTrca ceropHd. Bosiee Toro, Oyayiiee cyllecTByeT,
3apoAMJIOCh ellle B IPOLIJIOM, HO IIOKa POCTKM €ro MaJbl.
YramaTh X Hazo, yBuieTh B noberax KpoHbl. Y paccka-
3bIBasg 0 OyAaymmx nesax, Ipurjiamias BKIIOYMUTHCA B
yBJIEKATEJIbHBIE ITOMCKY HOBBIX ITyTEM IT0JIyYeHWUA NI,
MBI IPE3XXJ€e BCEro AOJIXKHBLI YyTOYHUThL MCXOAHYIO MO3M-
IIMIO: YTO K€ JIeJIA€TCA CEerOQHsA, KTO 3aHMMAETCsA NMUILLEn
OyZayluero cerogHs.

B MockBe ecTb LieJblit pajioH, OTBEAEHHBIN aKageMu-
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YecKUMM MHCTMTyTaM. Ha MHorme KWJIOMETpPhI BJOJIb
JIeHMHCKOrO IPOCIIeKTa LIepeHraMy BLICTPOUINCE hop-
MOCTHI HAYYHOM Pa3BeAKM: MHCTUTYThI OMoJiormyeckue,
XUMu4decKkme, pusmdeckme, pusuko-xuMmmdeckmue. B tom
e palioHe CTOMT po30BaTOe 3[aHyue C peluuTeIbHbBIMMU
IPAMOYTOJIbHBIMM O4YEePTAaHMAMM, YKpalIeHHOe IIeCTpOM
KepaMMYecKoy Mo3amukoil. MHCTUTYT 5JI€MeHTOOpTaHu-
yeckmx coenymenmnit — VMHIOC!
DJ1eMEHTOOPTAaHNYECKMMY Ha3bIBAIOTCA COENVHEHMUA,
cofepKalMe HapAAy C OpTaHMYECKO) OCHOBO Ipyrue
3JIEMEHTBbI: MEeTaJJIbI ¥ HEMeTaJlJIbl — KeJle30, MaTHMiA,
K00aJIBT, PTYTh... VIMEHHO CO PTYTBIO Ha4dMHAJ ellle B
MOJIOZBIE TOABI CBOM MCCJIENOBAaHMA B 3JIeMEHTOOPTaHUKE
epBbIN U3 aBTOPOB 3TOM KHuIM — AJieKcanap Huxosna-
eBry HecmeaAHoB. A nosxKe, B 1960 r., 6ynyun yzxe mpe-
3ugenToM Akagemmy Hayk CCCP, oH BriepBble BbICKa3aJl
VEeI0 O TOM, YTO OpTaHuW4YecKad XMMMsA ellle JajleKO He
BCe caeyaJyia OJs M300MINA IMUTaHUA, YTO HeoOXOmyuMo
pas3BopauuBaTh paboTy 110 CMHTe3y MUIIM, B YACTHOCTY B
HanrteM VMHBOC. U Bckope mopa PyKOBOACTBOM akame-
Muka HecmessHOBa BTOPO¥1 aBTOp 3TOi KHUIM — Bacumimi
MenanzapoByy BenyKoB ¢ HeOOJBHIMM KOJIJIEKTUBOM
COTPYOHMKOB IIPUCTYNIMJ K CUHTe3y aMMHOKMCJIOT.
Heb0abI1101 KOJIJIEKTUB 3TOT CTaJ KaK Obl IIEHTPOM KpMu-
CTaJIIM3alyM, cedyac B MHCTUTYTE HaJ IMpobJeMoit CUH-
Te3a Uiy paboTaeT OKOJIO CTA YeJIOBEK.
YeTbIpeX9TaXkKHbBIN MHCTUTYT Halll — Leyad ¢pabpuxa
oTKpbITMM. Ha KaXaom sTaxe — IJIMHHIOIIME KOpHU-
JOpBI C MeTaJLIMYecKMMM CTEHKaMM KpeMOBOro IiBeTa.
OT0 Bee mKadkl ¢ TpyO6aMy, BEHTUIIAMY, Py OMIIbHUKAMM.
Xumuaeckad pabora TpebyeT NpPemOCTOPOIKHOCTH.
BHOBL mnosrydyeHHBIE BellleCTBA MHOM pa3 IPOABJIAIOT
KaBep3Hble cBOMCTBA. HyXHO BBIKJIIOYATh M BKJIOYAThb
BOAY, a3, BEHTWJIAIIMIO, TOK, HE 3aX0AA B KOMHATY.
JTag, OKOJIO cTa COTPYZAHMKOB, AecATKM JabopaTo-
pwi. Pacckaxkem mo mnopaxaky. Jlabopatopmsa cuHTe3a
mmueBbIlx BenlecTB (B. M. BesmkoB). Cunre3 0Oeinkog,
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Kak BBl yXKe 3HaeTe, HAYMHAEeTCA C aMUMHOKMUCJIOT. ¥ 106-
Hee Bcero 6bL10 ObI, eciiu ynasaock ObI BCe aMMHOKMCIIO-
ThI M0JIy4aTb M3 OJHOTO MCXOQHOTIO BelecTBa. B mpo-
MBIIILJIEHHOCTY TaKOi Crioco6 Ha3bIBAeTCA COBMEILEH-
HbIM. TakyuM MCXOOHBIM COEAMHEHMEM MO3KEeT OBITh
[MPOCTEMILIAA aMUHOKMUCIIOTA — IJIMUMH WJIN €€ OKMCJIEH-
HBIJ aHAJIOT — HUTPOYKCYCHAA KMCJIOTA.

C‘H2— COOH C[H2 — COOH

NH, NO,

B pesynbTaTe o4eHBb AOJTOi paboThl yAasaoch IIOJTY-
4YUTh MOYTY BCE€ aMMHOKMCJIOTBI, 3aMelllas OAMH U3 aTo-
MOB Bojiopoza B rpynmne CH, Ha pasaudHble paguKabl.
Ceityac 9TOT mpoliecC yxKe IIepexXOauT B IIPOMBILIIEH-
HOCTB. Eciim Ke Hy>KHO NOJIy4YuTBH Cpa3y CMech BCeX
aMMHOKMUCJIOT, TaKasA 3afiada IopydaeTcA xJebomnekap-
HBIM JpO3KXKaM, TeM CaMbIM, KOTOpble KJAAyT B TECTO
OJ1A TIPpa3sgHUYHBIX IyPOroB. MOXKHO 3aCTaBUTh 9THU
JpOX3KM IepeBapuBaTh caMux cebda. IIpm 5TOM, Kak B
KMILIeYHUKe, 13 0eJIKOB I0JIy4aroTCA aMMHOKMUCIIOTHL.

ITomcky HOBBIX CTyAHeoOpazoBaTeJeNt AJs MapMeJia-
Ia, 3edupa, IaCTMJIbI, MOPOXKEHOr0 TOXKe BeAyTcsa B
Hauiest Jabopatopui.

Jna monydeHMs ONTUYECKM aKTUBHBIX COEAVHEHMII
BaXKHYIO poJib urpaer jsabopatopusa B. A. JlaBaHKOBa,
I7le HalifieHb] TBepible MOHOOOMEHHbIE CMOJIBI, CoOAepKa-
LIMe MOHBI MeTaJljla B BUJie KOMIIJIEKCOB U 06JaAaroLye
3aMedaTeJbHBIM CBOMCTBOM. IIpy npomyckaHnm pacTBo-
POB depe3 KOJIOHKY, HallOJJHEHHYIO TaKOl CMOJIOM, pac-
LIEIUIAIOTCA JaXe ONTUYecKue aHTuUnoabl — L-Berle-
crBa 1 D-BeliecTBa.

JlabopaTopusa 6uornosmmepos (C. B. Poroxkmx) 3aHn-
MaeTcA yKe He 3BeHbAMM 0eJIKOB, a LeJIbIMM MOJIEKYJIa~-
MH. 31ech BBIICIAIOT O€JIKM U3 pa3jNdHbIX MPUPOJHBIX
MaTepHaJoB: JpOXKIKey, pacTeHui u Ap. VI He TONBKO
6eJ1Ky, HO M XKUPBHI, 1 NoJIMucaxapuasl.
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B snabopaTopuy xumum 3anaxa u Bkyca (P. B. T'onos-
HSfI) IPOBOAAT TOHYAMIIINIT XpoMaTOrpadpirieckmii aHaIN3
apoMaTHBIX IIapOB MsfcCa MJIM JIOCOCHMHBI, MKpPbI M CbIPa,
COCTaBJIAIOT T€ IMTaHTCKMe TabJuIbl, OJHY M3 KOTOPBIX
Mbl IPUBOAMIIN Ha €. 71—T74. He TOJILKO COCTaBJIAIOT, HO
M aHAJU3UPYIOT, BBIACHAA CcaMble BaXKHbIe, OTBET-
CTBeHHble 3a apomaT OyJboHa MM cbipa. He TOJBKO
aHAJIMU3UPYIOT, HO M CUMHTE3UPYIOT, CMEIUMBAIOT M MOJY-
YaloT XKeJlaTeJIbHbIN 3anax.

Bcsa Hama paboTa rmosydaeT 3aBeplileHye B JabopaTo-
pyo1 HOBBIX muieBbiX dopm (B. B. Toscroryszos). TyT
XUMM4YecKas KyJMHapuA Ha CaMOM BBLICOKOM YPOBHeE.
Mayyaercsi, Kak B3aMMOIEICTBYIOT MeXKAy coboit besku
M roJiMcaxapuibl NpyM HarpeBaHMM, Kak o6pa3oBaTe U3
HMX CTYJI€Hb, MM IJIEHKY, MJIM BOJIOKHA M IIPYM 5TOM He
MOTEepPATh NMUTATEJIBbHOCTD, fAaxKe yBeanminTb. PesysbTar
ux paboThl: MakapoHBbI M KapTodeab ¢ HaTypaJdbHBIM
BKYCOM, HO OoJiee muTaTesibHbIe, 9eM MACO, pa3Hble Kpy-
TIBI, MACO, CAEJIAHHOE U3 MOJIOKA.

A TexHOJOTMUECKOE OQOpMJIEeHMe MHOIMX paspabo-
TOK — 9TO 3acjiyra 60JbI1I0i1 JabopaTopuy TEXHOJIOTHUM
(B. A. Ceprees, A. C. KoraH). 3aech co3paeTcss KpyI-
Had— 710 JiabopaToOpHbIM MepKaM-— amnmnaparypa.
OnbITHBIE MAPTMM IPOAYKTOB BBIIIYCKAaIOTCSA COTHIMMU
KWJIOTPAMMOB, 4TOObI MCIIBITBIBATHL MX B IIMPOKOM
Maciurabe.

Camo coboii pasymeeTcs, OOUH-e€AMHCTBEHHBI WMH-
CTUTYT He MOXKeT PelIUTh Bee IpobiieMbl iy Oyayime-
ro. ITapannensHo BemercA paboTa M B APYyIMX MeCTax.
Hai maCcTHTYT GOsbIIIe 3aHAT OesIKaMi, a B KMJIOMETpax
JABYX OT Hac, B MOCKOBCKOM yHMBEpCUTETe, 4JIeH-KOp-
pecrioaneHnT AH CCCP . B. Bepe3uH u JOKTOp XMMM-
4ecKuxX HaykK A. A. KiecoB miyT HOBBIE IIyTHM — Kak
OBl TToAeLIeBJIe ¥ MOJIyYllle MOJIy4aTh caxap U3 LeJIIIo-
J103bl1. VICTIOIB3YIOT AJIA 5TOr0 MMMOOMIN30BaHHbIe doep-
MEHTBI (KJIETKH, 3aNlepThie B KIETKY!).

B ToM Xe akKajeMMHECKOM palioHe — MHCTUTYT, Ifie
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paboraer akagemuk H. M. OmaHyasab. OH u3y4aeT CKO-
POCTb XMMUYECKMX PeaKlyi, B YaCTHOCTY CKOPOCTb OKM-
CJIeHMA KMPOB. BBl IMOMHMTE, YTO KUPBI, OKUCIAACH,
noprarcdA, nporopkarT. H. M. OmaHya,b npefckasal u
HallleJl CHenMaJIbHble BelllecTBa — aHTUOKUCIUTEIN,
npephIBaoIlMe Hellb OKMCANTENbHBIX Peakuuii U mpex-
OTBpalllamliye Iopyy XMupoB. Jla ¥ He OOHMX IKMPOB.
HexoTopble aHTHMOKMCINTENN 3aMEAJIAIT POCT PAKOBBIX
OITyXOJIe}t, HEKOTOpble, BO3MOXKHO, 3aMeJJIAIOT pa3py-
IIIeHMe ¥ CTapeHMe KJIETOK. 37leChb XMMMA IepexoauT B
MmeauuuHy. OObIYHOe sIBJIeHMe B HayKe. Benpb B mpupone
HET Pe3KMX I'PaHMIi, BCe CJAUTHO, BCe B3aMMOCBA3aHO.

CBA3aHBI HalllM NuIlleBble JeJia U ¢ MIyuIleBapeHueM.
Ero nsy4aet unen-koppecnosaeHt A. M. YroJses, pabo-
Tarouna nojx JlenmurpazomMm, B Koarymax, rae Tpyauics
Hair 3HaMeHuThn ViBan IlerpoBud IlaByos. A. M. Yro-
JeB u3ydaeT Kampyu3bl BKyca, anmneTuT. IloyemMy Bam
BYepa XOTeJIoOChb MOPKOBKM, & CErOZHS IIMPOXKHOTO, a
3aBTpa MOTAHET Ha 4YepHBIN XJeb? YroseB HallleJs, 4ToO
9TO He NPUXOTh, a Iiiybodaiiime MOTpeGHOCTM OpraHmU3-
Ma, HyXKJamwllerocs B IIOTHOM obecrniedyeHun.

A. M. ¥YrojseB n3yuyaJl ¥ CaMblil IIpoLiecC muilieBape-
HMA, BBIACHAJ, KaK MMEHHO IIPOHMKAaeT IUIIAa B KPOBb.
Bear kuiievyHuK He cMTO, He IIPOMOKAaTeJIbHas Oymara.
Oka3sbpIBaeTcA, CyLIECTBYeT LieJIblil TPaHCIIOPTHBIM KOH-
Beltep AJA MOJIEKyJ, Kak Obl Imepefjadya U3 pyK B PYKMU
pu nnorpy3ke. C ToOJ TOJBKO pasHUIIEN, YTO MOJIEKYJIbI
He TOJILKO IepeAaroT, HO M COpPTHPYIOT, obpabaThIBaioT
NMILeBOV MaTepuaJi. Bce 9To BazKHO 7JI CMHTETUYECKOI
iy 6yayinero. Mbl TOJIKHBL 3HATh, KaK IIPUTOTOBUTH
Iy, YTOGBI OHA JIyYIlle YCBaMBaJach.

CnoxkHa pa3BeTBJeHHas NpobJjeMa MCKYCCTBEHHOM
ouum. Tyt u Omosiorna, u MeauuyHa, PU3UKa, XUMUA U
61oxXMMMA, TEXHONOTMA, MAILMHOCTPOEHME, TICUMXOJIOTHA,
9KOHOMMKa M coumosiorna. PaboThkl XBaTMT Ha BCeX.
Bynayiune 6uosiorn, Bpauy, GU3MKY U XUMMMKN, MHIKEHe-
pBl, TICUMXOJIOTM, SKOHOMMCTBI, COLIMOJIOTH, (PMUIIOCO(HI,
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MMUJIOCTM MpocuM B Hallle geso! EcTk 0 yem nomgymars,
€CTb K YeMy NPUJIIOKUTL PYKHA.

ITocnezaBrpa. VI BOT mpexcraBuM cebe Te BpeMeHa,
Korja xumudA mnobegmia OKOHYATEJNbHO. [IpoM3BOACTBO
MM TIEPElIO B IIPOMBIIINIEHHOCTb. CTpaHy KOPMAT
HEeCKOJIBKO JEeCATKOB OTPOMHBIX KOMOMHATOB, pacriojio-
XKEHHBIX B pajioHaX, OoraTeIX He(PTHIO (NJIA KOPMJIEHNUA
JpOK¥Key) Uiy yraeM (OJd MUCIOJb30BaHMA IPOAYKTOB
TIEPETOHKY) UM XKe HelofaseKy oT OOJIBIIMX TOpOJ0B —
Bo3Jle 1moTpeburesnss. Bce OHM 3aHMMAIOT NJIOILAAL B
HECKOJBbKO COTeH KB3aJpPaTHbIX KWUJIOMETPOB... HY,
HECKOJIBKO ThICAY — OT cuJIbl. JI paboTaroT Ha HUX TpuU-
IBa MMJLIMOHA YeJIOBEK... MEHbIIIe MUJIJIMOHA — I10 Mepe
pas3BUTHA aBTOMAaTU3ALIUMN.

YT0 MBI BRIMTpaJN?

HanexuocTs npexpe Bcero. He ObiBaeT HeypoxkKaes.
He wrparor posm 3acyxmu € CyxOBeAMM, CHEXKHbIe U
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6eccHexKHble 3MMBbI, YepHBIe Oypy, paHHMUE 3aMOPO3KM,
JIMBHY, TPaA... XOTb 6BI U B KypuHoe itjo. He 6ecriokoAaT
HaC IycTble KOJIOChA, IIOJIeTaHue XJebGOB, OTCYyTCTBUE
IOXJeil B HadaJsle JieTa, 3aTAXKHBIE NOXKAM B IEpPMOX
ybOpKyM, He CTpallHBI TyCeHMUbI, KY4KM, I[10JIEBbIE
MBIIIM, flaXKe capaHya. KomOuHaTe! paboraior purmird-
HO, KPYTJIOTOAMYHO, KPYIJIOCYTOYHO, €CyIy HYKHO; IIpPO-
OyKUMA cAaeTcs B MarasyHbl TOYHO Io rpaduky. Her
HYXJbl JleJIaTh 3anachkl 0 CJIERYIOLIEero ypoxas u elle
Ha Tofl — Ha BCAKMIA ciay4ail. Bojiblle He Hy>KHbBI OTPOM-
Hble XPaHMJIMILA, Ile NMILA NOPTUTCA ITOCTENeHHO, U He
HY>KHbl KOHCEPBBI, B KOTOPBIX BUTAMMHBI yOMBaIOTCA
cpasy e, IIpy U3TOTOBJICHUN.

Mb! BBIMTpaIM IMTMEHMYHOCTh. CMHTeTMYeCcKas Muila
cBexee: ee He HaAO HOOJIO XPaHUThL. EcTecTBeHHas
CKJIOHHA NOPTUTLCA ¢ IIepBOro AHA XpaHeHudA. B ecre-
CTBEHHBIX NMPOAYKTAX MHOTO JIMIIIHUX, VIHO pa3 u Bpen-
HBIX IpMMeCel, MUKPOOOB; CMHTETMYEeCKas IMIIA CTe-
PUIBHOM POKOAETCA B XMMMWYECKUX anmnaparax. Y rias-
HO€: CMHTETUYECKYIO IMILY MOXKHO TOYHO JI03VpOBaTh,
npucrnocabaMBaTh K HyKAaM CpeHeTo ueJoBeKa Boobiie
¥ JaHHOTO MHAMBMAYYMa B 4acTHOCTH. B mponykTe Me-
OVIUMHCKY yCTaHOBJIEHHAA MPOIIOPLIMS KUPOB, OEJIKOB M
yIJIEBOOOB, M HeT 00JIblile TOJICTAKOB C OXKMPEHMEM
cepaua, Het GoJye3Helt xeyyaka u meuyeHu. M nia 60sb-
HOTO MOXKHO ToAo0paTh crelmaJbHble pauyMoHbI. BKyc
Jir006071, 3anax b0, a copepkaHMe — 10 Ha3HAYEHUIO
Bpava.

TpeTbA BBITOJA... HO He IMOCJIENHAA M0 3HAYEHNIO —
MopaJbHad.

IIurasagce MACOM, MBI BBIHYKAEHBI yOMBaTL MMJI-
JnoHbI OBIKOB, 6apaHOB, CBUHEN, TyCell, YTOK, Kyp, Ipu-
y4asg TBICAYM M TBICAYM JIIOAENl K XJIaJHOKPOBHOMY
KpOBOIIPOJIUTMIO, K paboTe KpOBaBOM M TIPA3HOI.
U oueHb 3TO He BAXKETCA C BOCOUTAHMEM JIIOOBY K MpU-
poxae, 1oOpOoThI, CEPAEYHOCTI.

CuHTeTMYeCKasaA MuIla CHMMAaeT 3TO IPOTUBOpedye
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pa3 u Hascerna. Byner msco, HO 6e3 KpOBOIPOJIUTHUA.
ByayT *XUBOTHBIE, HO B IIapKaxX, Ha BOJIE.

W HakoHel], caMoe BECKOe — YKOHOMMUA.

OKOHOMMA IJIOLLAZEN Mpexae Bcero. Boabllle HeT
HeoOXOAMMOCTM BCIIaXMBaTh, NEPEKAaIlbIBaTbh, 3aCaXKU-
BaTbhb KaXXJ bl KJIOYOK 3€MJIM, TeCHS Jieca, PoluM U JIyra,
CTOJIb HYZKHBIE IJIs HalllMX JierkKux. HaobopoT, Tenepb
3eJIeHble 30HBbI BBITECHAIOT 10JA. Bosblue Jecos,
6oJibllle ITAPKOB C JOPOXXKKaMM M CKaMeeyKaMu I
JIIOZiei OOIIMUTEJIbHBIX, C YKPOMHBIMM YTOJKaMM M 3apo-
CIIAMM JJ1 JIIO0UTENell TULIMHBI, HETPOHYTOM ITPUPOABL.
Pexu craHyT nmosHoBogHee, 6osbille HyAET YMCTOM BOABI
JIJiA TIJIaBaHMA M BOAHOrO criopra, Oojbllle Kuciopozna
JJ1A BCex JIIofeN, BO34yX 4uille Ha ILJIaHeTe.

OKOHOMMA BOABI. YKe U ceylyac IpecHas BoAa —
y3K0e MeCcTO B MMPOBOM Xo3sicTse. IIpecHOM BOAbI He
XBaTaeT [JiA NPOMBIIIJIEHHOCTH: €CTh CTPaHbl, KOTOpPbie
3aKyMaloT NIPeCHYIO BOAY 3a IpaHulieil, BeAyT 3a COTHU U
TBICAYM KUJIOMETPOB BOAONpPOBOABLL. MeXay TeMm npu
MCKYCCTBEHHOM OpOIIIEHMM ITI0JIMBKA I10J1eit TpebyeT mpu-
MEepHO MEeTPOBOrO CJIOA BOAbI 3a JIeTo. BoT u npuxoaurces
CTPOUTH TIJIOTMHBI, OTAAaBaTh NpUOpPEKHBIE 3eMIM II0X
BOIOXPaHMUJIMIIIE, CTaBMUTh HACOCHbIe CTAHLMM, BECTHU
KaHaJbl, OT KaHaJIOB KOIIaTh KaHaBbl, OT KaHaB — Ka-
HaBKU. CMHTeTHMYecKad Muia M36aBUT HAC OT BCETO ITO-
ro TUTaHMYECKOTO TPya.

OkoHOMuUA Tpyza! Be3yclnoBHO, 3TO caMoe cCylie-
cTBeHHoOe. [IpuMepHO TpeTh pabounx pyK 3aHATa y Hac B
cesJbCKOM xo3aycTBe. IlpubaBbTe K HUM LIOEPOB M
KeJIe3HONOPOKHMKOB, IIepeBO3AILIMX INPOAYKTHI;, IO-
6aBbTe paboyux TPaKTOPHBIX, KOMOAJHOBBIX, aBTOMO-
O6MIBHBIX 3aBOAOB; noOaBbTe MMIUEBYIO ¥ KOHCEPBHYIO
MPOMBIIIIJIEHHOCTb, PaOOTHMKOB CKJIAZI0B M pabOTHUKOB
NpuJIaBKa, IJIIOC CTOJIOBble, Kade, 3akycouHble. IToiy-
YUTCHA, YTO He MeHee I0JIOBMHbI TPYAOCIOCOOHBIX JIonen
3aHATBbl y Hac nuTaHueM. VM Mbl ellle He IIPUHUMAJIU B
cYeT pyKM MaMbl, yaca 10 [Ba B [ileHb 3aHATbIC YMUCTKOMN
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KapTOLUKM, OBOIEei, BO3HEI C MACOM, BapeHbIM, ¥XKape-
HbLIM, IPOBEPHYTHIM, 3aIll€4€HHbIM.

K 4eMy NpuJIOXUTL 9TU PYKY, KyAa MOMAYT AECATKHU
MUJLIIMOHOB 0CBOGOAMBIIMIXCA PabOTHMKOB?

XoTa 6b1 B obcatykmBaHue. J1eICTBUTENBLHO, B Pa3Bu-
BaIOILMXCA CTpaHax uHoM pa3 90 mym 95 % Jirofeit 3aHATHI
nobbprdeyt Uiy, a B CTPaHaX Pa3BUTBIX Bce GoJibllie u
Oosbllle JIIOfEl TIepexonuT B cdpepy OOCTyKMBaHMA.
YnobHee XKUTB, IpUATHEE XKUTH, €CJIM MHOTO Mara3yHoOB,
a B HMX MHOI'O [IPOAABIOB, €CJM MHOTO KMHO M T€aTpoOB,
MHOTO IIpavyeyHbIX U MapUMKMaXepCKuX, MHOTO aBTOOYCOB
M TposeitbycoB, MHOrO OOJIBHUII ¥ MHOTO fAcJei, JeT-
CKUX CaZlOB Y ILIKOJI.

O jeyeHMM 1 y4eHUM HaZo cKa3aTh 0cobo.

Brul 3Haere, 4TO B Hallleyi cTpaHe JiedeHue Oecriat-
Hoe, Bpayeit 0oJibllle, YEM B CaMbIX Pa3BUTBIX U CaMbIX
MHOTOJIOJHBIX CcTpaHax. Ho mycTe xopoiliiee He Oyper
Bparom Jyuiero. Korzpa sroam ocBoboparca ot nobuiBa-
HMA OULIM, [DyCcKayl 4YacTh MX MOMAET B MEeIULIMHY —
caMble 3a60T/MBRIE, caMble OOpOcepieYHbIE.

To e oTHOcMTcA M K 1IKoJle. B Hament crpase
BceoOlllee cpenHee ofOpa3oBaHue, OecryiaTHBIE IIKOJIBI,
GecruiaTHble y4eOHMKM, OecriaTHOe obpazoBaHMe AJsA
IefaroroB B TEXHMKyMax ¥ MHCTUTyTax. Ho xopoliee He
Bpar Jiyuilero. Bplao 0Bl Jydille IIOCTPOMUTH BABOE
foJIbllIe IITKOJI ¥ apMUIO TTIEAAaroTOB YBEJWYUTDL BIBOE, II0
MeHbllIelt Mepe BBoe. Bbl 1 camu 3HaeTe, Te U3 Bac, KTO
YYMTCA B CIELMAJJbHBIX A3BIKOBBIX IMIKOJIAX, YTO AJSA
M3y4YeHUA A3bIKa TIPYNNbl AEJNATCA IIOMOJIaM. Y4UThb
A3BIKY COPOK YeJIOBEK Cpa3y IMPakTU4eCK) HEBO3ZMOXKHO!
yuMTeNb He yCIeBaeT 3aHATHCA € KaXKABIM, KaXKJA0My
IaTh 3aJlaHue I10 criocobHOocTu. B pe3ysbTaTe BbI paBHA-
eTech Ha OTCTAIOILETO, BbI XKIETE caMoro MeznJiieHHoro. Ha
oxmuaaHnme yxoauT OoJsblIasg YacTh UIKOJBHOTO Bpe-
MEHN.

Korpma B knacce GynerT MeHbllle Hapony, KaxKIOMY
yuuTenb yaesmT Oojsibllle BHMMaHUA, MeHbllle BpeMeHU

125



IIOCBATUT IIPOBEpPKE TeTpajeil, NMoAyMaeT, KaK chesaTb
YPOK MHTEepecHee... V1A KaXKJI0ro B OTAeJIbHOCTN.

Korna mnosaearca cBobogHble pyKM (M TOJIOBBI),
osABUTCA ¥ cBoOOHOE BpeMdA. DTO B3aMMOCBA3aHO. Ecin
0o0I1IIeCTBO TPATUT IOJIOBMHY TpPyAa Ha AOOBIYY MMILM,
3HAYUT, M CPeOHMI dYJeH 9TOro odbliecTBa TpaTUT Ha
NponyuTaHue TIOJIOBMHY CBoero pabouero BpeMeHM (1
3apaborka). Ho korma Tpyab! Ha HPOM3BOACTBO IIMIIU
CBOAATCA K MMHMMYMY, K MMHMUMYMY CBOOMUTCA BpeMsd,
HeobxonuMoe I1g 9TOoro npoussoactBa. OcBoboxkaaeTcs
BpeMs.

I yero? BoT TYT 1 BCTaer, y>ke BcTaja B Maciurabe
CTpaHbl HerpocTad 3ajada: Hay4YUTh JIIONEN MCIIONb30-
BaTh BpeMA C TOJIKOM, PACKPBITh I'JIa3a Ha MUP.

¥ Bac packpbIThI M I1a3a’? Byaer i1 BaM MHTEpeCHO,
ecJM y4eHble HalilyT B KOCMOCe YepHYIo AbIpy? U co3pa-
Iyt crabmuibHoe Anpo atoma Ne 114? M obHapy:KaT red
MaTeMaTH49ecKoil reHuajabHOCTM? J BBLIOBAT KMBOTO
JuHO3aBpa u3 osepa Jlox-Hecc? M HaliayT Bupyc paka?
M noctpoar ropox Ha aHe Kacnwmiickoro mopa? U uz
JpOXKKell U3TOTOBAT KPAKOBCKYIO KoJsbacy? Ecam ato
3a7leBaeT Bac, ecJIM Bac BOJIHYIOT BCe 9Ty HOBMHKM, Ballla
XU3Hb HacCblllleHHee, MHTepecHee. A eciy He BOJIHYET,
v4uTech MHTEpPECOBATHCA.

IIInpokuit B3rIAxR Ha MMpP IIOMOXKeT BaM BbIOpaTh U
npodbeccuro. Benw npexae yeM cryyaTthes B aBepu 1TV,
TEXHUKYMOB U MHCTUTYTOB, HafIO XKe IIpeICTaBJIATE cebe
ocobeHHOCTHM OyayILei mpodeccu.

A BbIOpaB ee, IpoAoOKANTE, IPOAOJIZKANTE PA3y3HA-
BaThb O BBICTAaBKax IEM3aXKMCTOB, YEPHBIX NbIPax, CTa-
OMJIBHBIX AApax, 'eHaX, BUPYCaxX, AVMHO3aBpaxX, MOPCKOM
IHe m Kosbace m3 gpoxzkeir. IIpomosnkaiitTe pa3y3Ha-
BaTh, IOTOMY YTO BaM IIPEJCTOMT ellle OXMH BbIOOD yzKe
BHYTPM CII€eIMaJIbHOCTHM, BBIOOp IJIABHOTO [eja Ballleit
XKM3Hu. Y mycTe 9TO ryaBHOe nesio 6yneT TBOPUEeCKMM,
TBOPYECKMM B IIMPOKOM CMBICJE 9TOr0 CJIOBA: MAacCTep-
CTBOM, MICKYCCTBOM, HAyKOJi, IIOMCKOM... JIOOBIM IeJIOM,
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HO C TBOpPYECKMM OTOHBKOM. A IJIA TBOpYEeCTBa IPOTU-
BOIIOKa3aHa OrpaHi4eHHOCTh. Hy:KHO 3HAaTL MHOTOE.

Jlake 1 HayKa MOzKeT ObITh ¥ TBOPYECKOM, M He 0Y€Hb
TBOpYeCKO}l. B caMoM HayaJle KHUTM FOBOPMJIM MBI, YTO
MCTOpMA HayKM [I0X03Ka Ha ILITYPM MHOTOSTAXKHOTO 37a-
HMA: IPOPBIB BBEDX M PacIpocTpaHeHyue, NpOpbIB — U
pacrpocTpaHeHye 10 3Taxy. OTKpBITHE TejlecKona 65110
TaKMM IIpOPBIBOM B acTpoHomyu. Jlo Toro Heb6o Habiro-
[ajy HEeBOOPY2KEHHBbIM IJIa30M, HaCYUTAJIM HECKOJBKO
TBICAY 3Be3]], BbICKa3aJlM KOe-KaKyue AOTafKM, B OCHOB-
HOM HeOoCHOBaTeJjbHble. TesecKkor cpasy MmoKasaJ MuJ-
JIMOHBL 3Be3[, ropbl Ha JIyHe, Momeayu MJIAHETHBIX
CHCTeM, TafaTeJbHYIO aCTPOJIOTUIO 3aMeHMJI ITOJJIMHHOMN
HayKoi1 0 Hebe. [IpopbiBaMy ObLIM OTKPBITHE MUKPOCKO-
rna, CIIeKTpaJIbHOTO aHaJM3a, KJIETOK, TeHOB, TabJumia
MeHnpeneeBa, CTPYKTypHble copmyibl ByTtaeposa. I B
JOMCTOpUYecKMe BpeMeHa ToXKe ObIBajJyM IIPOPBIBBI:
OTKpBITME OTHA, JYK, NIpUPy4YeHue XKUBOTHBIX, 3eMJIefie-
Jane, OpoH3a, ¥xKeJeso...

ITpopeIBBI OLLIM B MPOLILJIOM, IPOPLIBLEI HAMEYAIOTCH
U cedac, MOYTH B KaXKA0oM HaykKe. K mOATrOTOBKe MHBIX
HayKa y¥Ke NIpUCTyNuia, ApyIue OXUAarTcA B CJeNy-
oulemM crosetun. Hanpumep, B sHepreTMKe OxXMUAAETCA
IMPOPBLIB K TeJIMOTEXHMUKE — JMCIIOJIb30BAaHUIO SHEPIUn
Couinnia. B MeamiMHe norosapyuBaloT O IPOPhIBE K OTMEHEe
CcTapeHMA: OT JieYeHMs CTapMKOB K OMOJIOXKeHMio. [Ipo-
PbIB B TeHeTHKEe — YIIpaBJIEHME HAaCJEACTBEHHOCTLIO.
I[IpopeIB B METEOpOJIOTMM — YIIPaBJIEHME KJMMAaTOM.
IIpopbIB B reoJioruy — ymnpaBJeHMe pynoobpa3oBaHMEM.
IIpopsIB B IICUXOJIOTMM — CO3[aHMe CIIOCOOHOCTeN,
BOCOIMTAHME TAJIAHTOB, MOXKeT OBITb M TeHMAJBHBIX
TBOPIIOB.

A B OpraHmM4ecKOl XVMMMM — CO3/IaHM€ MCKYCCTBEH-
HOV NUIIM, KOTOpasa u30aBUT YesIOBEeKa OT €3KeJHEBHOMI
3a60ThI 0 xJIebe HACYLIHOM, [IOAAaPUT €My NTOJIOBMHY Bpe-
MeHM M CUJI, OCBOOOAUT PYKH, FOJIOBY M Yachl JIJ1A COBEp-
LLICHCTBOBAHMA MPUPOABL M caMux cebs.
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