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YBO/I
IBETE ITOJIOBUHKU HA XUMMSATA



JKUBOTUHCKUY, PACTUTEJ/IHU I MUHEPAJTHUA
BEII[ECTBA

XuUMHULMTEe pa3fensT BCUUKU BeljecTBa Ha [Ba Kjaca. Kbm eauHus
KJIaC CriaZjaT TakuBa BelljeCTBa KaTo 3eXTHHA, 3aXapTa, HUILIeCTeTo, TyTKaJla,
)KeJlaThHa, KOMpUWHAaTa, KayuyyKa, XapTusAta U neHuluavMHa. ToBa ca Taka
HapeueHuTe OpedHUuHuU geujecmed. KvM [pyrusi Kjaac CriafjaT Bb3AyXbT,
BOJIaTa, MICHKBT, [JIMHATA, COJITA, 3/1aTOTO, CpeOpOTO, Kessi30T0, MECUHTBT,
CTBKJIOTO Y IUMEHTHT. TOBa ca Taka HapeueHUTe HeOp2aHUYHU 8eljecmad.

3airo ca Te3u Be rpynu? la BUAMM.

ToBa fesieHe e HaripaBeHO 3a NpbB ObT Ipe3 1807 I OT WIBeACKUsA
xuMuK Vonc ko6 Bepuemmyc. ITo oHOBa BpeMe XuMusATa e 6uia MHOIO
M/IaZla Hayka. 3a JieMCTBUTe/IHAaTa MPUpOJa Ha IMOBEYEeTO BellecTBa ce e
3HaesI0 TBbp/e MaJIKo.

Ho nopu v ToraBa efjuH (akT e u3rexjasn siceH. Hsikou BeljecTsa ce
HaMUpaT B TOUBaTa WK B OKeaHUTe U Bb3/yXa 0KoJio Hac. Te ca 6umu Tam
OUeBHIHO oIle OT oOpa3yBaHeTo Ha 3eMsiTa — TISICBKBT WM BOJaTa
Haripumep.

[pyru BelllecTBa o00aue CBIeCTBYBaT CaMoO 3all[0TO ca OwM
TIPOKM3Be/IeHN OT HSIKAaKBO JKMBO ChILIECTBO — 3axapTa HanpuMep. MuHU 3a
3axap HsiMa. 3axapTa He ce Korae. B To3u ciiydaii cMe 3aBUCMMU OT HSIKaKBa
dopma Ha >KMBOT. 3a Jla TIOy4YuM 3axap, TpsibBa /a OTI/iefaMe 3axapHa
TPBCTHKA WIM 3aXapHO L|BEKJ/IO, WM 3axapeH KJ/IeH U Jja M3BjeyeM 3axapTa
OT COKOBeTe Ha Te3U pacTeHUsl.

WM taka bepuennyc Hapyya OpraHMYHU Te3U BellleCTBa, KOUTO MOrar
[la ce moJiyyaT OT >XMBUTe OpraHu3Mu. BCUYKO Apyro e HeOpraHuyHo.
IIbpBUAT K/aC e MPOAYKT Ha JKMBOTA; BTOPUAT — He e. AKO HAKOora Cre
Wrpajiv Ha , )KMBOTHO, pacTeHHe Wid MuHepan“, 61 TpsiOBaso Jia ocouuTe
KaTO J>KUBOTMHCKO W PpACTUTE/NHO HSKAKBO OPraHWYHO BeLLeCTBO.
Heoprannynure BelljeCTBa Ca MUHEPAJ/THU.

3a BpeMeTO CM TOBa pa3rpaHUueHHe U3IIeXAasno lLienecbobpasHo. B
MHOT'0 OTHOLLIEHUSI OPraHUYHWUTe MaTepuasii KaTo ye Jii Ce pasjiiuyaBajiy OT
HeopraHuyHute. HaripyMmep opraHuyHWTe mMaTepuaav ca MHOTO TO-KPeXKu
Vi T10-/IeCHO Ce pa3pylliaBaT OT HeOpraHWUYHUTE.



Bogata (koSTO e HeOpraHWYHO BeIeCTBO) MOXe Jia 3aKWMu |
roJjlyueHaTa Iapa Jila Ce Harpee [0 CTOTHI[A TpajAycH, 0e3 /a TpeThpru
ripomsiHa. Koraro ce oxyiafiy, rapara ce mpeBpblila OTHOBO BbB BOZAA. AKO
3eXTUHBT (OpPraHWYHO BeIeCTBO) Ce Harpee, TOMW 3aroyBa Jla JWUMHU U
u3rapsi, c/iefl KOeTo TpecTaBa /ia Ob/ie Beue 3eXTHH.

MoskeTe f1a HarpeeTe COJ1 (HEOPraHMYHO BeLLeCTBO), JOKATO Ce CTOIMH
1 HaropeIm Ao uyepBeHo. Ox/iajieTe 51 U TA MaK Iije Ob/ie col. AKO ce Harpee
3axap (OpraHUYHO BeIeCTBO), TS I1ie 3alloYHe /la Ce HU3MapsiBa, Mocse Iie ce
OBBIZIM W Iije mMouyepHee. OXx/jaJaHeTO HsMa Ja Bb3CTAaHOBUM HeWHaTa
ITbpBOHAuUasHa TIPUpOoZa.

WNmano wu p[Apyra pasivka, KOATO IIpaBejia Olle [10-T0JIsIMO
BIleYaT/ieHue Ha ToraBallHWTe XUMULU. ChblleCTBYBa/ld Bb3MOXXHOCTU Upe3
HarpsiBaHe WM IO JpYyr ObT OPraHAYHUTE BelecTBa Ja Ce IpeBbPHAT B
HeopraHuuHud. Ho kKato ye u GMI0 HEBb3MOXXHO HEOPTaHUUYHO BeIIeCTBO
[la ce TIpeBbpHe B OPraHUYHO.

OpraHvuHuTe BellleCTBa Chb3/jaBajli BIleUaT/IeHWeTO, Ye Morar /a ce
T0/Ty4aT CaMoO OT JKUBUTE ThKaHU. XUMULIUTE BSIDBaJ/IU, Ue 3a 10/ly4yaBaHeTO
UM e HeoOXoJuMMa HSKaKBa TaWHCTBEHa , KM3HeHa cuia“. Criopef TSX
TaKaBa ,,)Kh3HeHa Cuia“ MpUTeXKaBa/Id CaMO JKUBUTE ThKaHU U Te 3aryouiu
HaZIeXk/1a, ue I1ie yCTesiT ia TIOBTOPAT MpHpo/iaTta B 1abopaTOpHU yC/IOBUSI.

ToraBa npe3 1828 r. HaCTBHMWI rOJEMUST CKOK. TOM e CBbP3aH C €JHO
OpPraHUYHO BeIleCTBO, HapeueHO kapbamuo. Tosa e 65710 TBBP/O BellleCTBO,
eUH OT OTNaJbUHUTE TIPOAYKTHU Ha [JIeMHOCTTa Ha YOBeLIKHs OpraHusbm. B
opraHuM3Ma Ha Bb3pacTeH UOBeK BCeKU JieH ce obpasyBar okono 30 g
Kapbammu/i, KOWTO ce OT/ie/isl pa3TBOPEH B ypHHaTa.

Mo 1828 r. xumuiTe 6UMM ybeseHH, ue caMO B >KUBUSI OPTaHU3bM
MoO)ke Zia ce obOpa3yBa kapbamwuz. IIpe3 chbimjata roauHa obaue Ppuapux
BboJsiep, HEMCKH XMMUK, 3a CBO€ yUyJBaHe YCTAHOBW/I HEL0 pa3inyHo. Tou
3abesisi3a, Ue ako Harpee HeOPraHWYHOTO CheMHEeHWEe aMOHUEe8 yuaHam,
TO ce mpeBpbila B Kapbamui. Oka3ano ce, ue e BB3MOXKHO HeIIO
HeOpraHuyHo Jila ce TpeBbpHe B OpPraHWYHO, U TO B erpyBeTKa. Brosep
TIOBTOPH/I MHOTOKPaTHO OIWTAa, Mpeu Zia Apb3He la ChOOIIM pe3yaTaTuTe
cu. U xoraro mipe3 1828 r. ro HampaBu/, ChOOILEHHUETO 3allleMeTH/I0 CBeTa
Ha XUMULIUTE.

Ho rpeika HaMano. I ckopo cjies; ToBa XUMULIMTE Ce HAYUYWIU Ja
,TIpaBAT* OpraHWYyHU BeljeCcTBa OT HeopraHWuHu. IIbpBOHauasHaTa



MpUUMHA 3a pa3fie/isHe Ha XWMHWUHHTE Bell[eCTBa Ha /iBa Kjaca Beue He
ChIIeCTBYBasa.



CbC U BE3 BBIJTIEPO/I

M Bce mak mbpBOHauajHaTa Kaachdukaius He Oula W30CTaBeHa.
JIpyru BaXKHU pa3/iuuusi MeXAy ABeTe TPy 13Jie3/u HasBe.
W opraHnyHUTe, WU HEOpraHWYHWTE BeleCTBa Ca W3rpaZieHu OT

pasmunn atomu'), Okasarno ce, ue BemjecTBara, HapedeHH oT Bepriemmyc
OpraHWuYHM, Ca W3rpajlecHu OT MOJIeKY/M, CbAbpXKalld TOHe eIvH
gw21epodeH amom. BeljectBara, kKouto bepliennyc HapeKb/ HEOPraHUYHU,
TIOHSIKOTA ChABLP)KAT, HO OOWKHOBEHO He ChAbLP)KaT BLITIEPOJHU aTOMHU B
MosieKynute cd. I[lopagu ToBa 3a MO-TofsiMO yI0OCTBO BCHUUKH BelleCTBa,
CbIbp)KAllld B MOJIEKYJIUTe CH BBIVIEDOAHU aTOMH, OWIM HapeueHU
OpraHWYHU He3aBUCHMMO Ja/li Ce HamupaT WY He B )KuBara ThKaH. Bcuuku
BeljecTBa 0e3 BBIVIEPOJHM aTOMM B MoJieKyJaTa CU OWIM HapeueHU
HeopraHuuHu. ToBa pa3fensiHe, pa3bupa ce, He CHBIAZAN0 HAITBIHO C
BbBe/IeHOTO OT bepuenuyc.

Moxxe 06U 1ije BU Ce CTOpH, ue Te3u JiBe MOJOBUHU Ha XUMHUSATA Ca
MHOTO HEpPaBHOCTOMHU Tmomexay cu. OpraHdyHata XuMuUs Ce
CbCpefoTOUaBa CaMO BbPXY €JIUH THIl aTOMU WU OCTaBs BCHUYKO JPYyro Ha
XUMULIATe HeopraHuuy. [la, pa3fensiHeTO He e PaBHOCTOMHO, HO He B
CMUCB/1a, KOUTO npeArosarare. I1o-roseMusr As1 ce naja Ha OpraHUUHUATE
cbeuHeHusi. CbeJMHEeHUSITa, KOUTO ChIbPXKaT BBIVIEPO, Ca MHOTO MOBeYe
or gpyrute. Beue ca usBectHu moHe 5 000 000 BwIviepopChAbprKally
CbeJJMHeHUs], a eXke[HeBHO OMBAT OTKPMBaHU B MPUPOAATA WK TI0/yuyaBaHU
nabopaTopHO olije TakuBa. U, n3rnexja, To3u IMpoijec HaMa /ia uMa Kpaii. B
CpaBHeHWe C TAX OOmWMAT Opoii Ha HeOpraHWYHUTE CbeAUHEeHUs —
CbeJJMHEeHUsATa Ha BCUUKU JIDYTH ejieMeHTH 6e3 BbIiepojja — Bb3/M3a CaMO
Ha okosio 500 000.

3aijo e taka? E, 706pe, koraro aroMmure (pa3/MuHA OT BBIJIEPOZA) Ce
CBBp)KaT, 3a Zla oOpa3yBaT MOJIeKY/IU, Hali-Ao0pU pe3y/TaTu ce ToJjiydyaBar
camo Korato OposT um e MaabK. EfiHa MoseKysa, u3rpajeHa caMo OT JiBa
WIX TPU aTroMma, e 4ecTO MbTU TBBPJe CTabWiHAa W aTOMUTe Ca 3[PaBO
cBbp3aHu nomexay cu. C yBenuyaBaHe Ha Oposi aToMu 0Oaue MOJIeKyIuTe
CTaBaT HEyCTOMYMBM M BEpPOSITHOCTTa Ja Ce pasfajHarT CTaBa BCe IIO-



ronsMa. ITo Tasu mpuuvHa HeopraHWYHa MOJIeKY/a, KOSITO /A ChAbpiKa
ToBeye OT JleCeTHHA aToMa, e Hell[o A0CTa PSJKO CPellaHo.

Morneky/ivTe, KOUTO ChAbpyKaT BbIVIEPOJJHHA aTOMU, Ca U3K/IOUeHUe OT
TOBa OOII0 TpaBWIO. BbryiepoaHuTe aTOMM MOTaT Jja Ce CBbp3BaT €IUH C
ApyT 1 na obpa3yBaT OBLATU BEPUTH WM MHOTOOPOMHM TPBCTEHH, CJIef
KOETO Jla TPUCheJIMHSBAT U APYry BHUJOBe aToMU. [0 TO3M HauMH MoraT Jia
ce TIo/lyyaT MHOTO TojieMd MOJIEeKY/TH, KOUTO Jia ca AOCTaTbUHO CTaOWIHM,
3a Ja He ce pasnmagHart. W w300I[0 MWIMOH aTOMU He ca Helllo
HeoOHMKHOBEHO 3a e/lHa OpraHuYHa MOJIEKYIIa.

[TpencraBeTe cU ABe fella, BCIKO € KyTusi Kybuera. EgHoTO MMa
KOMITJIEKT OT OKOJIO JIeBeT/ieceT pa3/MuH{d KybueTa, OT KOMTO MOXe [Ja
MOCTPOU, Ja KaxkeM, Kbila. Ho My e Tmo3BO/IeHO [la WU3M03yBa
eTHOBPEMEHHO CaMO JieceT WX ABaHajeceT KyOuera. Broporo mere mma
KOMIUIEKT, ChAbPrKall] CaMO YeTHPH WM TeT BHa KyOueTa, HO TO MOXKe /ia
M3M0J13YBa OT TSX KOJIKOTO MOMCKA, aKo I1je — U e/IMH MUJTMOH.

OueBHJHO BTOPOTO JeTe Iile MOXe Ja IOCTPOH TIO-TrojisiM Opoit
pa3MUHU KBIIH.

TouHo 10 CbIllaTa MpUYMHA CBIECTBYBall[UTe OPraHUYHU
Che/IMHEHUs1 ca MHOT'O TIOBeue OT HeopraHWYHUTe.

B Ta3su kHWUra Ije ce Crpa Ha HSIKOM OT pa3/iMyHUTE BUJIOBE
OpraHUYHU CheJVHEeHMs, KOUTO CbllleCTBYBaT. UuTaTessT 111e ce 3aro3Hae C
TIXHOTO 3HaueHWe W Ie pa3bepe Kak I0-3aAb/I00UEHOTO IT03HABaHE Ha
TeXHHSI CTPOEXK e ZIOBEJIO 10 MO-A00bp KUBOT 3a BCUUKH Hac.

[1] Hskou peduHuiyu 6uxa 6unu mose3Hu. ATOMBT e Hal-Masikara
yacTulja Ha BelllecTBOTO. B 1moBeyeTo BelllecTBa aTOMUTe He ChII|eCTBYBaT
CaMOCTOSITEe/THO, a Ca TpyNupaHu TakKa, 4Ye Ce OTHACAT KaTo LSiJI0CTHA
efvHuua. Te3u rpymu ce Hapuyar moiekyau. Jucmo eeujecmeo e BCSIKO
BeI|eCTBO, KOETO € U3rpaZileHo0 caMO OT e[JUH BUJ, Monekynu. Ejnemenm e
YKMCTO BeIeCTBO, YUMTO MOJIEKY/IU Ca U3rPajJieHr Ccamo OT eIUH BU/| aTOMH.
CweduHeHue e YKCTO Bell[eCTBO, YNUTO MOJIEKY/IM Ca U3TPafieHu OT TloBeue
OT eJJUH BU/J, aTOMU. 1



MOJIEKY/IHU CXEMHA

[Tpeau ToBa obaue TpsiOBa /jla 0OCHANM eHH BBIIPOC, KOMTO HE MOXKe
Ja ce m3berHe, Korato CTaBa Jyma 3a TojeMu MoJieKynu. 1o cpenara Ha
XIX B. Beue ca OWIM HW3BECTHH CTOTULIM, JOPU XHU/SAW OPTaHUYHU
chequHeHUs. Kak OM MOrba eauH XUMHUK Jia OITHIIe pPa3INYHUTe
CheJUHEHUS TaKa, ue 3a JPyr XUMUK Jla CTaHe sICHO KakBa TpsiOBa Jja Obe
aTOMHaTa UM CTPYKTypa?

3a HeOpraHWYHUTe ChEeJUHEHHS XUMUILIUTE MOTaT Ja MWHAT C
dopmynu. Te ce obpa3yBaT OT CUMBOJIMTE Ha Pa3/IUUHUTE BU/IOBE ATOMHU.
UecTo MbTH CUMBOMTBT € MIPOCTO TTbpBaTa 6ykBa oT uMeTo Ha atomalll. Taka
CUMBOJIBT 3a BbIviepoaHus atoM e C. CUMBOTBT 3a BOJIOPO/iHUS aToM e H;
3a kucnopoaHus — O; 3a a3otHuss — N. KakBo 1o-1ipocto ot ToBa?

EfvHCTBEHOTO HEeOOXOAMMO B TO3W C/Aydail e Ja ce 3aruiiie OposiT
aTOMH OT ompejiesieH BUJ B MoJieKy/ara Ha ZiafieHo cbequHeHue. ToBa Iie
Obme Herorara (opmyna. Harpumep BojHaTa MoJeKylda ChbIbp)Ka [Ba
BOJIOPO/IHA aTOMa W eJuH KUCIopofieH. B TakbB ciyuait (opmynara Ha
BoZlaTa Moxe Jja ce 3anwmiie katro H,O;. Korato yuacTByBa camo efiiH aToMm

OT fAazeH BUJ obaue, nudpara ,,1“ ce usnycka. Taka ue ¢dopmysata Ha
Bogara e H,O. OObpHeTe BHMMaHMe, 4ye LupUTe ca MajiKyd U Ce MULLAT
MaJiKo Mo-Zi0y OT peja.

Tosu ,HOomMep”“ obaue He BBPIM paboTa TIpd OpPraHAYHUTE
cbeiiHeHUs1. Te ca TOJKOBa MHOTO, Ye 4eCTO Ce C/TyuyBa MOJIEKY/TUTE Ha [iBe
W/ TIOBeuUe pa3/IMuH{ CheJMHeHHs /la Ca U3rpajieHu OT eJIMH U Cbli] Opoi u
BYJ aToMu. HaripriMep MoO/ieKy/uTe Ha JiBe OPraHUYHU CheuHEeHUs —
e/IHOTO eTWUJIOB aJIKOXOJI, a IPyrOTO METU/IOB eTep — Ca U3rpajieHu OT /iBa
BBITIEPO/IHMU, 111eCT BOAOPOJHU U eIUH KUCI0po/ieH aToM. @opMysiaTa U Ha
nete cbesuHenuss e C,HgO. U BeIpeku ToBa JBeTe BeljecTBa HUMaT

Pa3/IMUHN OTHACSHUS W Ca PA3/MUHU CbheJuHeHHUs. TeXHHUTe MOJIeKyIu ca
W3rpajleHd OT eJHHW W CBIIM aTOMW, HO Te3W aTOMU Ca TO/pelieHu I0
pa3MueH HauuH.

B AHeIIHOTO BpeMe Ha ,HarpaBy CH CaM‘ HSIKOM OT Hac Moxke Ou ca
ce cOmbckBamii c momobeH mpobsiem. [loHsikora KyrnyBame OOHWKHOBEH
npeMeT OT YHHBEpPCa/ieH MarasuH — TIPUMEpPHO HsKakBa Meben 3a



BepaHjara. KoraTto OTBOpHMM KallloHa, BbTpe Il[é HaMepHUM H3BECTHO
KOJTMYECTBO META/THU TIPBUKU M TIJIOCKOCTH U KbM TAX — Pa3HU rallku M
6o/ToBe, KaKTO M Pa3/IMuHU 110 opma 11aiion.

E, nobpe. Bcuuky yacTd ca Hajauile, HO akO He CMe H3KyCHH
TeXHULIM, HUILIO HIMa Jla HU TIOMOorHe. BBIpOChT ce ChCTOM B MPABUTHOTO
CBbp3BaHe Ha OTAeaHUTe YacTu. ChIUTe YacTH, Cr/i00eHr HerpaBU/IHO, He
11le HY ZIa/laT TOBa, KOETO UCKaMe.

3a Jla HU TIOMOTHAT, IMPOMW3BOAUTENTE OOHMKHOBEHO TIOCTABAT B
KalllOHa yKa3aHWs W CXeMH, TI0Ka3Ball[d Pa3/IMuHUTE YaCTU W HauMHA Ha
CBbp3BaHETO WM. be3 TakaBa cxema TIIOBeUeTO OT Hac Ie Obzar
6e3MoMOIITHHY.

Taka e ¥ B c/iyuast CbC CJIO)KHUTE OpraHUYHU MO/eKyu. OMrcBaHeTo
Ha Oposi Ha/IMUHU aTOMM He e JocTarbuHO. HeobOxofguma HU e cxeMma, 3a Zia
BU/IUM KaK pa3TMYHUTE aTOMU Ca CBbP3aHU IMOMEX/Y CH.

[Ipe3 1859 r. HemckuaT XUMUK Ppuapux Asryct Kekyne usHamupa
cmpykmyprHama ¢opmyna?!. Toii 3amiicBa CUMBOTHTe Ha BCHUKM aTOMH,
yuaCTBYBallld B JajeHata Mosiekysna. Crie, TOBa CBbp3Ba OT/eTHUTE
CUMBOJIM C KbCH YEpPTHUKH CIIOpe[, TIO/IpEXK/JaHeTO Ha aTOMWUTE B
MoJIeKy/Iara.

Ha oTze/iHy MecTa B Ta3W KHUTA a3 Iije U3I0/I3yBaM TakKvBa (hOpMYIIH.
Ho Hsma 3a1rio fia ce ctpaxyBaTe oT TsX. Illom cturHa go ¢gopmyna, 1e s
o0sicCHd W BHe IIle BUJWTe, ue HaMa Ja ObJe TpyAaHO Aa s pa3bepere. B
JeNCTBUTENIHOCT, aKO Ce OIdTaTe Jla HayuuTe HeI0 3a OpTraHUuYHUTe
chelHeHWs1 0e3 TomollTa Ha (opMyauTe, CKOpO Iie TpsibBa Ja ce
oTKakeTe. ToBa I1je e paBHOCH/THO Ha OMMT Jla CI7Io0uTe C/I0KHA MallluHa,
6e3 /a cTe s BIDK/A/IU TIpeZiBaPUTEHO 1 Oe3 TTOMOIIHUA CXeMH.

[TomHeTe TOBa U HsIMA la UMaTe TPYAHOCTH.

[1] OT naTMHCKOTO Ha3BaHMWe Ha ejleMeHTa. — bes.pes. 1

[2] ABTOPBT e [0CTa JJaKOHWYEH U He e ChbBCeM ToueH. V3BecTeH e
MIPUHOCHT Ha TOIsIM Opoi XUMMITHM, KaKTO 1 Ha camusi Kekyse (HO He camo
Ha HETo) 3a Ch3/laBaHETO Ha CTPYKTypHara Teopus. He 6mBa ma ce 3abpass
1 fenoto Ha A. M. ByTtnepoB 1ipu 060011jaBaHeTO Ha HaTpymnaHuTe (akTH,
1pu pa3pab0TBaHETO Ha OCHOBHMTE TTOJIOXKEHUS U TIPH YTBbP>KIaBaHETO Ha
1[s/IOCTHaTa CTPYKTypHa Teopus. — beJi.mipes. 1
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ITIABA 1
ABJ/IT'N 1 KbCU BEPUT'U
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HAM-ITPOCTOTO OPTAHUYHO CHEJIVHEHUE

CrtpyBa MU ce, ue e Aobpa ujesi Ja ce 3arouyHe OT HAW-TIPOCTOTO.
CoplljecTByBaT Cbe[UHEHUs, UYUUTO MOJIEKY/Id Ca u3rpajeHd caMo OT
BBIVIEPOZAHU U BOLOPOAHM aroMu. ToBa ca JBara BHJa arOMM, KOUTO Ce
CpelLaT Hal-uyeCTO B OpPraHUYHWTEe CheJMHEeHWs, Taka ue e JIOTUYHO Ja
3ariouHeM C Tax. CbeJWHeHUsATa, U3rpajieHu OT BBIVIEPOAHU U BOLOPOLHU
aTOMHU, Ce HapuyaT 862/1€8000pO0U.

EcTecTBeHO HaW-NPOCTHAT BBIVIEBOLOPOZ, ChAbP)KA B MOJeKysara CH
camMoO eJuH BbIVIepOZieH aroM. EQuH BbIVIepofieH aToM e crocobeH fa ce
CBbp)Ke C ueTWpH JApyru aroma. EAUH BogopofeH atoM e crioco0eH Ja ce
CBBp)Ke caMO C eJjMH [IpyT aToM.

‘ToBa O3HauaBa, ye eJWH BBIVIEPOLEH aTOM MOXKe [a Ce CBbpPXKe C
yeTUpU BOAOpPOAHU aroma. Taka dye 3anucBame efHo C 3a BBIVIEPOJA,
obrpaxxgame ro ¢ yetupu H 3a Bogopoga u Bcsiko H cBbp3Bame ¢ C-To
II0CpPe/CTBOM MaJ/IKi UepTUUKH, HapeyeHU Bpb3KU. U Taka:
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ToBa cbeguHeHUE e MemaH, a MoJieKyJata My e HaW-TpocTara
OpraHvyYHa MoJieKyJia.

MeTaHbT e ra3 6e3 LBAT U MUPHUC, KAKBBTO € U Bb3[yXbT OKOJIO HaC.
[TomobHO Ha BCMUKM ra3oBe TOM MOXe Jia Ce BTE€UHM, akO Ce OXJlau
nocrarbuHo. ObOaue Temreparypara, HeoOXoJWMa 3a BTEUHSBAHETO Ha
MeTaHa, MOJKe /ia Ce IOCTUTHe Ccamo B CrieljasiHO 003aBefieHU JlabopaTopuM.
TemrepaTypara W Tipe3 Hall-CTyeHWTe 3UMU B AHTapKTHJa HsAMa [a e
JIOCTaThbUHO HUCKA 3a Ta3u 1Liel.

BakHa xapakTepucTHKa (WM C60lCMB0) Ha MeTaHa e, ue TOW TOpU.
ToBa 03HauaBa, Ye KOTaTro Ce Harpee MeTaH BbB BB3/yX, BBIVIEPDOJHUTE U
BOJIOPO/IHUTE aTOMH B MOJIeKyJslaTa Ce pasZiesisT MOMEX/y CU U Ce CBbp3Bar C
HaJIMUHUS BbB Bb3/lyXa KUC/I0POZ. Bceku BbIVIepozieH aToM ce CBbp3Ba C /iBa
aToMa KUCIopof U obpa3yBa MoJieKysa BbIVIEPOZIEH /IBYOKUC. Bceku fBa
BOJJOPOJJHM aTOMa Ce CBbP3BAT C eJWH KHUCIOPOZeH W oOpa3yBaT MoJieKy/a
Bozia. [1pu TO3u Tipoliec ce OTAe/s1 CBET/IMHA U TOTLIMHA.
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ToBa e MHOTO TI0/Ie3HO CBONCTBO. MeTaHbT MOXKe /la Ob/ie /OBe/IeH 10
HAIllUTe JOMOBe MO TPHOM (3aeAHO C APYry rOp/JMBU T'a30Be, TAKHMBa Karo
BOJIOPOJI W/TM BBITIEpO/ieH OKHC). ToruiMHaTa OT ropeHeTo Ha TO3U T'a3 MOXe
7la ce M3IOJI3yBa 3a TOTBEHE U OTOI/IeHHE.

OOGHKHOBEHO MOUTH BCAKO OPTaHUYHO CheIMHEHHE MOXKe /la TOPU, ako
Oblle HarpsATO [0 /[AOCTaTbUHO BHCOKA TeMIleparypa. 3a pa3jvkKa OT
OpPraHUYHHTE TIOBEUETO HEOPTaHUUHU CheITUHEHUS He TOPSIT.

[ToHsIKOTa MpY THUEHETO UM Pa3/iaraHeTo Ha OPraHWYHU MaTephavd OT
OpraHW3MH TIOJ, BOJla WM TOA 3emsita ce obpasyBa meTaH. B Omatuctu
MECTHOCTM THMEHETO Ha OCTaThIM OT JbpBeTa W HA JPYTM PACTUTETHU
MaTepHasy ToJ| BoJaTa Mpeu3BUKBA OTJE/ISTHETO Ha MeXypueTa ra3, KOWTO
ce ChbCTOM TIOYTH CaMO OT MeTaH. ITopaziy Ta3u MpPUUMHA ITOHSAKOra METaHbT
ce Hapuya 61ameH 2as.

MeTtaH ce cpellla ¥ B MajKWTe KYXWHW BBbB BBIVIMIIHU I1JIaCTOBE.
Boriviara (KOMTO Ca M3rpajfieHd IVIaBHO OT BBIVIEPOJHH aTOMM) Ca
obOpa3yBaHH OT OAaBHOTO THHEHE Ha ABbAOOKO 3aTPyMaHU B 3eMsTa JbpBECHU
Marepuasid. [Ipyu ToBa ce oOpa3yBaT ChIIO M MajK{d KOJIMUECTBA MeTaH,
KOWTO Ce 3afbpXa BbB BbIVIMINATa. Koraro MUHBOPHTE pa3TpOIlaBaT
TJIaCTOBETE BBIVIMINA, BbB Bb3/[yXa B MHHATa MOXKe /la Ce TIPOCMYyue OTacHO
KOJTMUECTBO MeTaH. AKO /I0CTaTbYHO MeTaH Ce CMeCH C Bb3/yxXa, U Hau-
MaJiKaTa UCKpa MOXKe Jla Hakapa MOJIEKY/TUTe My /la Ceé CBbPyKaT C KUC/I0po/a
OT Bb3[yXa Taka Obp30, Ue 7ia TOC/Ie[iBA €KCII03Us. MUHbOPUTE Hapyuyar
MeTaHa pyAHWYEH ra3 WM rpusy. BuHaru TpsibBa Zia ce ciemy 3a HETOBOTO
MPUCHCTBHE BbB Bb3/lyXa Ha MUHMTE.
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N3I'PAXKJAHE HA BEPUT'UTE

Heka cera cBbp)keM [Ba BbIVIEDOJHHM aroMa mnomexay um. [Io Tosu
HauWH BCEKU BBIVIEPOJEH aTOM € H3I10J13yBajl efHa Bpb3Ka, HO BCe Ollle My
ocTaBa Bb3MOXXHOCT Jia oOpa3yBa BPb3KM C TPU JApPYrM aroma. AKO Te3u
ApYyry aTroMu ca BOLOPOJHU, MOJIeKy/1aTa 1ije U3IVIeXK/a Taka:

I
I—(l)—I
I—(l)—I

.

TakvBa Mo/ieKynM oOpa3yBaT CheWHEeHWeTo emaH. ETaHbT e ra3 ChC
CBOMCTBa, ITOI00HM Ha CBOMCTBATa Ha MeTaHa.

Bepurara moxe fia Ob/le MpOb/PKeHA U TI0-HaTaThbK. Tpy BbIVIEPOAHU
aToMa, CBbP3aHU TIOMEXKJy CH W 3a00HMKO/JIeHHM OT BOZOPOAHU aTOMH,
oOpa3yBaT MojeKysatTa Ha nponaHa. YeTWpu BbIJIEpOJHHA aTroMa W
He0oOX0AMMOTO KOJIMUeCTBO BOZOPO/ U3TpaXkKaaT Oymawa.
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[TporanbT 1 OyTaHBT ca CHIIO Ta3oBe. Ho KO/IKOTO IMO-TO/IeMU CTaBaT
MOJIEKYJIATE, TOJIKOBA T0-71eCHO ce BreuHsBaT. (ToBa e oOIIj0 mpaBWIO IIpH
OpraHUYHHUTEe CheAuHeHus.) Temmeparypara rpe3 3UMara B AHTapKTH/a e
J0CTaThyHa /la BTeUHH TIpOTaHa, a 3a BTeUHsIBaHeTO Ha OyTaHa e JlocTaTbyuHa
1 TeMmriepaTypara rpe3 3umara B Hio Mopk.

[TporavbT U 6yTaHBT TOPST T0J0OHO Ha MeTaHa. ['o/lemMu Ko/iMuecTBa
OT Te3U T0-CJIOKHM Ta30Be MoraT Ja ObJaT BKapaHW 1107 HajisiraHe B
MeTanHu unHApH (OyTuniku). Te3u LUIMHADPYA MOTaT [ja ceé CBhP)KaT KbM
TOTBAPCKUTE TIeUKW U Ta3bT Ja Obje IojaBaH OAaBHO KBbM TOpPEJIKMTE M [ia
ropu. ToBa e TO/IIMO y/ieCHEeHUe 3a W30/ ITMPaHA MECTHOCTH, KbIETO He MOXKe
7la Ce OCUTYPH 1[eHTPaIM3UPAHO AOCTaBsHE Ha ra3 3a JJOMaKUHCKH HYXK/IH.

Ho He OumBa ga crupame gm0 OyrtaHa. [leT BBITIEDOAHM aTOMa ChIIO
MOTar Jia ce CBbp)KaT MIOMEXK/y CH; a ChII0 TaKa IIeCT WU ceieM, WU 0CeM,
WU JIOpU cefieMjieceT, Wi JeBeTAeceT. XUMHIUTe He Ce OIUTBAT Ja
W3MMC/IST pa3/IMUHU MMeHa 3a BCsKa Bepura OT BbIviepofHu atomu. Cref
KaTo CTUTHAT /0 BHIVIEBOJOPOJU C TIOBeue OT YeTUPU BBIJIEPOJHMU aTOMa B
MoJieKy/siaTa, Te OOHMKHOBEHO W3MO0JI3yBaT UYMC/Ia. YBH, TyK HMMa KJ/IOMKa.
Uucara ca rpbLKU.

Harpumep BBIVIEBOAOPOABLT C TIET BBIVIEPOJHHM aromMa Ce Hapuya
nenmad. IlpeacTaBkaTa neHm— WBa OT TPBLKH U 3HauM ,,1eT. [lo cbius
HauWH CJ/Ie[Ball[iTe TPH BBLIJIEBOJOPOJA Ce HapHUyaT XeKCaH, XenmaH |
OKMAH. ,XeKc”, ,Xent“ u ,,0KT“ ca OT I'PbLKUTE AYMHU ,l1eCcT”, ,ceneM” u
,,0cem*“.

Ilymara ,,0kTaH“ MO)ke OU BW HarloMHsI Hello. BeposiTHO cTe s uynu
BBB Bpb3Ka C OeH3uHa. ToBa e ecTecTBeHO. BeH3MHBT e CMeC OT pa3/UuUHH
BBITIEBO/IOPOJHY MOJIEKY/TH, TaKWBa KaTO XelNTaH M OKTaH.

Ho OeH3UHBT, KaKTO 3HaeTe, e TeuyHOCT. [IpuromMHeTe CH, ue C
HapaCTBaHeTO Ha BBIVIEBOZOPOJHUTE MOJIEKY/TH BTeUHsSIBAHETO MM CTaBa I10-
necHo. BwbryieBosiopoiHUTe MOJEKy/Id B OeH3MHa ca TOJIKOBa TOJeMH, ue
13001110 He ce Hasara Jjla 6bJaT OX/laXK/JaHH, 3a [ia Ce BTeUHST. Te ca TeuHH
1pu 0OMKHOBEHa TeMIlepaTypa.

CMecTa OT TeUuHU BBIVIEBOJOPOAM B OeH3uWHa e JieTivBa. ToBa
O3HauaBa, ye Te3W TeUHOCTU JIeCHO Ce u3MapsBar. VIMeHHO Te3u Mapu ca
IIPUYMHA 32 MUpH3MaTa B OeH3MHOCTAHI[MHTE TIPY ITB/IHEHETO Ha pe3epBoapa
Ha aBTOMOOWIMTE C GeH3uH. IIpy cMecBaHETO CH C Bb3yXa OeH3WHOBHUTE
rMapy MoraTr Jia eKCIUIOAupar Mofo0HO Ha MeraHa. [lo Ta3u mpuuMHa
OeH3WHBT € TI0’KapooTIaceH.
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B aBTOMOOM/THUST ABUTaTesl obaue eKCTUIO3UsiTa Ha O€H3MHOBUTE Tapy
ce oron30TBOpsiBa. B KapOypaTopa mapure ce cMecBaT C Bb3yX U CMeCTa ce
nmojaBa B [WIMHApUTe. Tam Td eKCIUiogupa T10[ JEeMCTBHETO Ha
eJIeKTpUUeCKa MCKpa OT CBeITa. 1e3M eKCIUIO3WM TIPU/IBIPKBAT OyTasara,
KOWTO Ha CBOM pejl JaBaT eHeprusTa, HeoOXoArMa 3a JIB)KEHWeTO Ha KoJiaTa.

CMecTa 3a 3amajKy ChI0 Ceé CbCTOM OT TEUHHU BBIJIEBOJOPOAN, MHOIO
CXOJIHU C Te3HW Ha OeH3HHa.
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PASK/IOHEHUVSI HA BEPUT'ATA

Hsikon BHOBe OeH3WH Ca MO-CKBITM OT Apyru. Heka ce BbpHEM KbM
CTPYKTypHUTe hopMy/H, 3a Zia pa3bepeM 3aIlio e Taka.

Korato mwuciuTe 3a eAUH BBIVIEBOAOPOJ CbC CeJeM WU OCeM
BBIVIEDOJJHM aToOMa, CbBCEM eCTeCTBEHO e Jla CU TpeJcTaBUTe, Ue
BBIVIEPOJJHUTE aTOMHU Ca HAaHW3aHU eIUH CJie]] IpyT B MpaBa JuHUs. Bce mak
He e 3a/Ib/DKATETHO BUHATHU [ia e Taka. BbriepogHuTe aroMyd MoraT jja Obzar
MoJipe/leHy TI0 KaKbBTO U Jja e HauuH. [la B3emMeM OyTaHa, BbITIEBOJOPO/iA C
YyeTHpHU BBIVIEPOAHU aToma Kato rpumep. Toil Moxe Aa Obje u3rpajeH 1o
[IBa pa3/IMyHU HaulHa:

1
e el

H H H H

ITIIT—O—I
LI T—-O—=I
L

Tr—O—O—I

Axko 1ipebpouTe aToMuTe B elHa MOJIeKY/Ia, 1ije YCTaHOBUTe, Ue BCsKA
ChbP>Ka UeTUPU BBITIEPOJHU U JeceT BOAOpPOJHU aToma. HeszaBucumo ot
TOBA IMOPaJId Pa3IMUYHOTO TIOJ[PEXK/aHe Ha aTOMHTe J[BeTe MOJIeKY/lId HUMaT
HSIKOM pa3/iMuusi B CBOMCTBaTa. MoOJIeKy/Id, YAUTO aTOMHU Ca eQHAKBU TIO
Opoii W 10 BHZA, HO Ca pa3/M4YHO TIOJIpeIeHH, Ce HapuuaT W30MepH.
Monekynara C 4eTUpPH BBIVIEPOJHH aTOMa, PA3IO/IOKEHW B TIpaBa JIMHUS
(cremuHeHWe C TpaBa Bepura), ce Hapuua HopmajieH 6ymaH. Monekynata C
YyeTUpY BBIVIEDOJHM aToMa, KOWTO He Ca paslo/ioKeHW B TpaBa JIMHUS
(CheaMHeHMe ¢ pa3K/I0OHeHa BepHra), ce Hapuua u306ymanl .

3a cbefiluHeHUe C YeTUPH BBIVTIEPOJHU aTOMa Ca Bb3MOKHU CaMO JBe
TOJpe’K/jaHusl Ha BbIVIEpOAHUTe aToMU. [Ipu moBeue BHIVIEDOAHU aTOMU B
MoJieKy/iaTa OposiT Ha Bb3MOXKHUTe TIOZIpesKaHus PSI3KO HapacTBa. B kpaiiHa
CMeTKa pa3K/JIOHeHWeTO Ha BepuraTa MOXe Ja e Ha pa3/IMuHU MecCTa;
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Bb3MOKHO € Jla MMa IoBeue OT e[HO pa3K/JIOHeHWe; MOXe /a UMa Pa3/InuHO
I'BITU Pa3KJIOHEeHUsT; pa3K/JIOHeHUsITa MOTraT Jla UMaT pa3K/JIOHEeHUSI.

OktaHbT (OCeM BBIJIEPOJHU aToMa) TIIOKa3Ba OCeMHajieceT
Bb3MOXKHOCTH 3a TOJpeXk[aHe Ha BbIVIEDOJHUTE aTOMM Ha Bepurara. ToBa
O3HauaBa, Ye MOrarT /la ChIeCTByBaT OCeMHaZleCeT Pa3/IMYHU OKTaHa, BCEKU
OT KOUTO € C OCeM BbIVIEDOJHU W OCEMHaJileCeT BOAOPOJHU aToMa B
MoJieKynata ch. Bceku ejluH OT oceMHajleceTTe OKTaHa Ce OTHAaCs ToBeye
WA TI0-MaJIKo pa3nuuHo. Bceku TpsiOBa /a Ob/je M3yueH OT/e/HO, 3a fia ce
obxBaHe 1s1ocTHOZ.

Pa3uHuTe BBIVIEBOAOPOAM B OeH3MHA TOPAT TP HarpsisaHe. Bcuuku
Te MOrar /ia eKCIJIoAupaT, ako MapuTe UM Ce CMeCsT C Bb3/lyX U KbM CMeCTa
ce mopHece WICKpa. Te obaue He TOPST IO CHBCEM eqHAKbB HaumH. TyK
MMEHHO pa3/uKara MeXAy H30MepuTe CTaBa TBbp/le ChblljeCTBeHa.
BrbrieBofiopoaute C TipaBa Bepura ropsT MaJIko M0-0bp30  OT
BBITIEBOIOPOAUTE C Pa3K/JIOHEHA Bepura.

AKO mapuTe Ha HopMmajaeH xenmaH (cefieM BbIVIEPOJHU aToMa B IpaBa
Bepura) ce BB3IUIAMEHAT B IWIMHIbPa Ha aBTOMOOW/a, €KCIIO3UsTa e
TBBP/le Obp3a. UyBa ce 3ByK, KaTo ye /M LWIMHIBPBT CTpens. bytanoro
3arouBa fia BUOpHMpa W PUTBMBT Ha /IBIDKEHWETO My Harpe/-Ha3aj, ce
HapyIiaBa. ToBa ce Hapu4a mpakaHe Ha dsueamessi. To moka3Ba 3aryba Ha
MOIITHOCT U Bb3MOJKHA I0Bpe/ia B IBUraTesl.

IIpyry BBIVIEBOJOPOJIU Ce OTHACST To-Ao0pe. ToBa Baxku ocobeHO 3a
eUH M30Mep Ha OKTaHa C TPU MaJIKM Pa3K/IOHEHHsS BbB BbITIEPOJHATA
Bepura. To3u n3omep ce Hapuya u300kmad. KoraTo uckpara Bb3MlaMeHU
CMeCTa OT W300KTaH U Bb3/yX, eKCIJI03UsITa HaCThITBA 1T0-0aBHO, OTKOIKOTO
npyu XerraHa. [IbpBO €KCIJIOAUpPAT MOJEKY/INTe W300KTaH, KOUTO ca 06im30
[0 MCKpaTa, CjeJi TOBa Te3W, KOUTO Ca MaJIKO I10-Hajased, cjaefi TOBa Te3H,
KOUTO Ca OIlle Mo-Hajasney, U T.H. Hama ,u3cTtpen” u BubpupaHe. XoabT Ha
OyTa/ioTO e MbJeH W pUTMUYEH U eHeprusrta ce OCBOOOXKAaBa TIO-
e(heKTUBHO.

Ha Bceku Buf OeH3UH ce JjaBa T.Hap. OKMAHOB0 YUC/AO B 3aBUCUMOCT
OT CTelleHTa Ha TpaKaHeTO, KOeTO TMpeAu3BUKBa B jABuraress. Camusr
HOpMaJieH XelTaH MMa OKTAHOBO UMC/IO HyJa. M300KTaHbT MMa OKTaHOBO
uyrcio 100. Upe3 cpaBHsIBaHe Ha HauWHa, TI0 KOWTO AafieH OeH3WH TOpH, C
HauMHa Ha rOpeHe Ha pa3/IMUHU CMeCH OT XeITaH M M300KTaH Ce orpejes
OKTaHOBOTO YMCJI0 Ha OeH3rHa. KOJ/IKOTO T1T0-BHMCOKO € OKTaHOBOTO UHMC/IO Ha
nazmeH OeH3MH, TOJTKOBA MO-e(eKTHUBEH, a U MO-CKbIT € TOM.
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XUMULIUTE Ca HaMEpPWU/IM HauWHM 3a HaMa/isiBaHe Ha TpPaKaHeTO upe3
nprbaBssHe Ha NpomueoMpakawju coeouHeHust KbM OeH3uHa. Hall-u3BeCcTHO
cpesi TIX € eJHO CheJJMHeHWe, KOeTO Chbp>Ka 0JIOBO B MoOJieKysaTa CH U ce
Hapuya mempaemu/a10/41080. JloCTaTbuHM Ca TI0-MajJKO OT eJHa JeceTa
TIPOLIeHTa OT TOBa CheIMHEHHe, 3a Zia cTaHe OeH3UHBT J00bp. TakbB OeH3UH
Ce Hapuya eTWIOB WM O/10BeH. Tou ce oLBeTsBa, 3al]0TO OJIOBOTO 'O MpPaBU
M0-OTPOBEH OT OOMKHOBeHMs OeH3WMH W C Hero TpsiOBa Ja ce paboTu
BHUMATEJ/THO.

OKTaHOBOTO YMC/IO Ha OGeH3WHa 3a IITMPOKO TO/3yBaHe ce Tofo0psiBa
HerlpekbcHaTo. [Ipe3 1937 T. moBeueTo BUAOBe OeH3WH MMaxa OKTAHOBO
uyncio ot 73 go 80. Cera Haii-moOpute BHAOBe OeH3WH HWMaT OKTAHOBO
ynicio 95 U noBeve. Ha mpakTuKa 3a HYy)XXJWTe Ha aBUaLUATa Ca MOyYeHU
Crierja/THA BUZIoBe OeH3WH C 0KTaHOBO umciio Hag 100. TakbB cymepbeH3uH
Ce M3I10J13yBa Beue U 3a 0COOeHO MOIIHUTE JBUTATe/ T Ha MOZEPHUTE KOJTH.

[1] YecTto mbTM wu30MepuUTe Ce pas/iduaBaT He3HAuWTe/JHO I10
cBoiicTBa. Harpumep u300yTaHBT MalKo IIO-TPYAHO Ce BTEUHsSBA OT
HOopMasiHus OyTtaH. Mo)ke OM ce uyguTe Aanv CU CTPyBa Ja ce obOpwbiia
BHMMaHMe Ha MaJIKuTe pas3iuku. OTroBopsT e ronoxuresneH. [ToHskora
pPa3/IMKUTe CHBCEM HE Ca TOJKOBAa Majku. [onsiM Opoil CheAMHEHHUS ca
JKA3HEHOBaKHU 3a (YHKLIMOHMpDAHETO Ha OpraHvM3Ma, HO CblUTe
CheJUHEHUsI CTaBaT 0e3rose3Hd, akKo TIOApPE)KJaHeTO Ha aTrOMHUTe B
MOJIeKyJiaTa UM TIPEeTHPIY U Hal-MajKa MpoMsiHa. 1

[2] W3uncneHusiTa MOKa3BaT, 4Ye Bb3MOXXHUTE TMOAPEXAAHUS TPU
CbeJVHEeHWe C YeTHPUAEeCeT BBIVIEDOJAHM aroMa Ca Haj LIecTAeceT
TPpUIMOHA. BcsKo OT TaX OW TIpe/CcTaB/IsABa/oO PA3/MUHO CheJAWHEHUE.
EcTecTBeHO XUMMMLWTE He Ce HWHTepecyBaT OT BCUYKM Te3U Ppas/IMyHU
M30MepH, HUTO Ce OMMUTBAT Jia MoJiyyaT BCEKU e[uH OT Tax. [Ipeg TIX CTOST
MHOTO TO-BayKHU TIpobremu. Bce mak ToBa 0OsICHSIBAa 3all[0 CBII[eCTBYBaT
TOJIKOBA MHOT'O Pa3/IMUHU OPraHWYHU CheJUHeHHUs. 1
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OTKB/IE UJBAT BBIVIEBOJOPO/IUTE

B Hskou reorpadCKyv paiioHH MMa 0COOeH B[ Macjo, KOeTO e IO/
3eMaATa. Jlompeau CTOTMHA TOAWHU TO Ch3JaBallle CaMO HENpHUSITHOCTH Ha
MecTaTa, Kb/IeTO Ce CydYellle /la Ce ITPOCMyue Ha MoBbpxHOCTTa. Cera To e
eJUH OT HaW-LIeHHWTe JapoBe Ha 3eMmsATa U 3a HEro Ce BOJAAT BOMWHU.
MacsioTo ce Hapuya Hepm WM nemposa, KOeTO WABa OT JIaTUHCKUA W
O3HauvaBa ,,KaMeHHO MacJio®.

HedTbT chbabp>Ka CTOTULIM pa3/IMYHM BBIJIEBOJOPOAN. 3a /1a MOXe Jia
ce OTI0JI30TBOPH, TOM TpsiOBa ja ce mpepabotu. ToBa o3HauaBa, ue TpsiOBa
Jla ce pasfield Ha TPYNU OT BBIVIEBOAOPOM, BCSIKA ChC CBOE CIIELIM(PHUUHO
npuioykeHue. Hampumep oT OeH3MHa HsAMa Jla MMa I10/13a, aKO ChAbpXKa
MOJIEKY/TH C BEPUTH OT TETHAZeCeT BbITIEPOJHU aToMa. TakuBa MOJIEKY/IH
He Cce M3MapsiBaT JIeCHO U TOpSAT IpeKajseHo 0aBHO. Te camo Irie 3a/aBsT
JBUTATe/IS1 C JIeTIKaBU cakau. Taka ue OeH3WHBT TpsibBa /la MpezCTaB/IsIBa
caMo elHa (pakiys OT [sg/1aTra HeTeHa cMec.

TalitHaTa Tpyu mpepaboTkara Ha HedTa ce Kpue BbB (DakTa, ue
Pa3/TMUHUTE BBLITIEBOJOPOAM Ce M3IapsiBaT MO pa3inueH HauuH. KomkoTo
MO-b/ITA € BBLIVIEPOAHATA BepUra Ha MOJIeKy/aTa, TOJIKOBA MO-TPYAHO Ce
W3MapsiBa TsA; TOJIKOBAa IOBeYe TOIUIMHA e HeoOXoAuMma, 3a Jla Ce W3Mapu
Hamb/iHO. C JpYyrd AyMH, BBIJIEBOJOPOJWTE C [IbjJra Bepura HUMaT II0-
BHCOKa TemriepaTypa Ha KWIIEHe OT BBIVIEBOJOPOAMTE C KbCa BHIVIEPOAHA
Bepwura.

Axo HarpeeMm CcbBCceM cjlabo HedTa, IIle ce TO/ydaT MapuTe caMo Ha
Te3U MOJIEKY/TH, YUSITO BhITIepO/IHA Bepyra e MHOTO Kbca. Te3u mapu morat
Ja ObJaT OTBeleHW W CJie]] OXJa)KJaHe Ja Ce BTEUHST OTHOBO. AKO TO
HarpeeM IIOBeue, IIle Ce OTAENAT Maph C I0-JBJTCH BEPUTH; KOJIKOTO IIO-
BHCOKa € TeMIlepaTypara, TOJKOBA IIO-AbJra Bepura ce M3mapsiBa.
OOpa3yBaHuTe Mapy Ce OTBEXK/AT M Ce OXJIaXK/IaT, J0KAaTo Ce BTeUHST. Beska
TEUHOCT € pa3/MuyHa (pakius oT mbpBOHauaaHUS HedT. To3m mpoliiec ce

Hapuua ¢pakyuoHHa decmuaayus!l.
[TepBata dpakiusi, KOSITO Cce OT[ens TMpH HarpsiBaHe Ha HedTa, ce
CbCTOM IJIaBHO OT TI€HTaHU U XeKCaHW U ce Hapuya nemposaeg emep. Cnep
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TOBa M/iBa O€H3WHBT, 3@ KOMUTO TOKY-III0 cTaHa Ayma. CrezBaiijata dhpakius
Cce Hapuya KepocCuH (Ta3 3a JlaMIIn).

[Tpeau moBeue OT MeTAeCeT TOAUHU KEPOCUHBT UMallle MHOTO T0JISIMO
3HaueHWe, 3alj0oTO C/yXKellle 3a OcCBeT/ieHWe. [Jopy U JHEC B HSKOU
ITPOBUHIMA/THN PalioHM (a Ja)ke U B TpajioBeTe, KOraTo yparaH WIA JIPyro
IIPUPOAHO Oe/lCTBHE TIPeKbCHE eIeKTPOIPOBOJANTE) Ta3eHWTe JlaMITd BCe
oije ce ynorpe6siBat. [To-paHo HedTHT ce IjeHellle TJIaBHO KaTO M3TOYHHK
Ha KepocuH. C TiosiBaTa Ha eJIeKTPUYECKOTO OCBeT/eHHe KepPOCUHBT
OTCTBITM Ha3aZl, a C TosiBaTa Ha AaBTOMOOHW/IA Ha TIpeJleH TUlaH Joije
OeH3UHBT.

ITHeC KepoCUHBT e TO0-eBTUH W Beue ca KOHCTPYWpaHU CIieliuaHU
JBUTATe/M, KOUTO MOTraT Ja paboTaT ¢ KepoCWH. TakbB e AU3e/I0BUAT
asuraten. Toi ce M3MoOnA3yBa B KAMHMOHH, aBTOOYCH, TOKOMOTHBH M KOpaOw.
[lHec ce T1iomaraT yCWIWS Te3W [JBUTATeM Ja Ce TPUroAsST U 3a
0OMKHOBEHUTEe JIeKW aBTOMOOWIM, Taka e KEePOCHMHBT BEPOSITHO IIe ce
3aBbpHe TIaK.

®pakiusiTa, KOSITO Ce U3rapsiBa cefl KepoCUHa, ce Hapyuua mazym. Ts
HamMupa Bce TIO-TOJISIMO TIpU/io)KeHue B oTorieHueTo. C yab/’KaBaHeTO Ha
BBIVIEBOIOPOAHATA MOJieKy/sia ce oOpa3yBar Mo-MajKo Mapyd U OMacHOCTTa
OT EeKCIJIO3usi HamassiBa. Ma3yThT e MHOro ro-6e3omaceH 3a pabora B
CpaBHeHHe C OeH3WHa, HO CBII[eBPEMEHHO He TOPH J0CTaThUHO JIECHO, 3a /ia
MOJKe Jla Ce M3I0/3yBa 3a Ha)TOBH MEUKH.

[Ipu cbpBpemeHHaTa TipepaboTka Ha HedTa eCTeCTBEHOTO
ChAbpyKaHre OeH3WH B HETO He 3a/j0BoJisiBa xumuiuTe. HedThT ce mopara
Ha crieljuaaHa rpepaboTKa, 3a /la ce pa3KbCaT Jb/IATUTe BbIJIEPOJHU BEPUTH
Ha T0-KbCH. Il0 TakbB HAuMH MOJIEKY/IMTE, KOMTO OOMKHOBEHO Ca B
KepoCHHA WIM B TIO-BUCIIMTe (pakKlMH, NpeMHHaBaT B OeH3uH. To3u
rpoliec ce Hapuya KpekupaHe (kpekuHe). 1o equH Win Apyr HauMH MOUTU
TI0JIOBUHATA OT HedhTa MOXKe Jla Cce TIpeBbpHe B OeH3HH.

BeH31H MOXKe [ja Ce TIO/TyYH M OT BhIVIHITaTa. Hskou BHOBe BBIVIMIIA
ChAbP)KaT AbJITOBEPKHUA BBIVIEBOZAOPOAN, KOMTO MOraT Jia Ce OTHAEeJIsT.
Crnen, ToBa TeXHHWTe MOJIEKY/IM MOTaT Jia ce KpeKupaT [0 TIOo[XOZsiila
I'b/DKWHA Ha Bepurata. [Jopu U camuTe TBHPAU BBIJIMIIA, KOUTO Ce€ ChCTOST
I7IaBHO OT BBIVIEPOAHH aTOMH, Morar Zia 0bJaT oopaboTeHu ¢ ra3oobpaseH
BOJIOPO/I, TaKa Ue Jla Ce TIO/TyYr U3BeCTHO KOJIMUeCTBO OeH3HH.
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[1] Yecto mbTH He(PTHT ChABP)KA BBIVIEBOAOPOLU C MHOIO KbCH
BEpPUT'H, KOUTO Ca ra30Be U Ce OTAeNST IMbpPBU. Te ca pa3TBOPEHU B TeYHara
4yacT Ha Mac/0TO, HO MPU M3BIMYAHETO Ha He(Ta OT 3eMsTa rasoseTe Ce
oTAensaT nog ¢opMara Ha Mexypuera. ToBa e Taka HapeyeHUST NPUPOJEeH
(3eMeH) ra3, KOWTO Ce CbCTOM TNpeAuMHO OT MeTaH. KakTo Beue criomeHax,
TOUW MOXKe Jla Ce M3I10J13yBa 3a FOTBEHe U OTOIUIeHUe. 1
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OILE ®PAKIIUN

Moxxe 6u 1ile BU Ce CTOpH, ue BBIVIEBOAOPOAUTE Ca T0JIe3HU CaMO
3al1]0TO rOPAT WU eKCIIOAUPAT, KaTo JaBaT TOIUVIWHA, CBeT/IMHA U eHeprusl.
Ho He e Taka. BrIvieBogopoauTe, YUUTO MOJIEKY/IUA Ca I10-TOJIeMU U OT Te3U
Ha MasyTa, TOPAT TOJIKOBA TPYJAHO, Ye TIPU TAX M3/IM3aT Ha IpeJieH IlaH
JNPYTU TIPUIOXKEHUS.

Hanpumep HedTeHUTe (pakLyy, YUUTO MOJIEKYJIU Ca MO-FOJIEMHU OT
Te3u Ha MasyTa, Ca I10/1e3HU 3a HaMaJisiBaHe Ha TpueHeTo. PU/IM OT TakoBa
CMA304YHO MAC/A0, HAaHeCeH MeXXJy [Be IOBbPXHWHU, UM I103BOJISBA /ia Ce
[JBWXKaT [JIaJKO eJHa [0 Jpyra BbpPXy X/b3raBa Bb3IVIABHUL[A OT
BbIVIEBOZAOPOAU.  MuHepasHOomo  macno  mipeAcTaB/siBa  CIieljuajHO
padyHMpaHO CcMa304yHO Mac/o. [ToHsikora TO ce B3MMa BBTPELIHO, Taka ye
o0Opa3yBaHUAT (UM 10 CTEHUTe Ha uepBaTa 00sieKyaBa 3aTpyJHeHUsITa pu
3aTerHar crtoMaxX. Ype3 mipubaBsHe Ha pa3MUHU TBbP/AU BeIlleCTBa
CMa304yHMTe Mac/jia Morar Ja ce CI'bCTAT U Ja Ce IOJIy4Yd IOJyTBbpJara
2epec.

HedTtenute dhpakiyu, UMUTO MOJIEKY/IM Ca TIO-CJIOKHU U OT Te3W Ha
CMa30YHOTO MacJio, Bedye He ca TeUHHU Mpu 0O0MKHOBeHa TemriepaTypa. Te ca
TBBPAU WIA TIONYTBbPAWA. TakbB e HalpuMep Bas3e/MHbT, KOWTO Ce
V3II0/I3yBa 3a IIPUIOTBSHE Ha MeXJIeMUd WM Ce HaHacCsg HarpaBO BBPXY
KOJKara 3apaZji OMeKOTSBaL[0TO MY Y 3ar/iaXKzJalo JelCcTBre.

[lpupomara Ha mocneAHara ¢pakuusg OT HedTa 3aBUCU OT
0COOEHOCTUTEe Ha MSCTOTO, OTKBJeTO e Wu3BjeueH. [loHsKora cref
npepaboTKara ce TOAy4yaBa OCTaThK, CHCTOSIL] Ce IVIaBHO OT BBIVIEPOJHU
aromu. Tou ce Hapyuua HedTeH KOKC. JIpyr mbT oCTaBa MeKa TBbpJa Maca,
CBbCTOSAIA Ce OT MHOIO TOJIEeMH BBIVIEBOJOPOJHUA MOJIEKY/H (KaKTO M OT
APy BUJOBe MOJieKy/iu). ToBa TbK e HepTeHUsIT acaiir.

AcdantsT ce U3Mos3yBa YeCTO 3a MbTHU HACTW/IKU. 3a Ta3M LieJl TOu
e ciy>kui ote ripe3 600 . ip.H.e. B peBeH BaBu/oH.

[TpouyTo e acdanToBOTO ,,e3epo“ Ha Kapubckust octpoB TpunHujaz,.
To uma moBbpxHOCT oKomo 0,47 km?, Ha HAKOM MecTa AbIOOYMHATA MY
noctvra 87 m U CbAbpikKa MOXke 6u Haz, 15 MutH. t acant. BeposTHO HsiKora
TO e TMpeACTaB/IsBaJ0 3aaeXX OT He(T, KOMTO B pe3yiTaT Ha HIKaKBO
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HeOOMKHOBEHO ChbUeTaHWe OT T'eOJIOTMYHM MPOIeCH e OWI HM3/IoKEeH Ha
JeCTBMETO Ha Bb3/lyxa. B Tmpoab/DkeHWe Ha BEKOBe BCHUUKM TEUHU
CbCTaBHU YacTH ca Ouiu 3arybeHu U e ocTaHal caMo achasThT.

Ot TBbpAUTE ¢GpakUUU Ha HedTa Morar fAa Ce OTAeNAT TOIeMHu
BBIVIEBOAOPOAHU  MOJIEKY/M, CbAbpXKAlM OCeMHajeceT U TIOBeye
BBIVIEpOJHU aToMU. ToBa ca Oen TBBP/Y BellleCTBa, X/Tb3raBU Ha IMUTIaHe U
necHotornmiMu. CMecTa OT TSX Ce Hapyuya TBbpJ napaguH. Toul e egHO
TBbP/ie CBOe0Opa3Ho BelljeCTBO. Busie ce oT ManbK Opoii XMMHUKa/H, a U Ce
CBbP3Ba C MHOTO MaJIKO TakuBa. 1o e XuMudecku uHepmeH. Camara ayma
,apaduH“ Tpou3nu3a OT JIaTUHCKWTe AyMH parum affinis, kourto, rpy6o
npeBe/ieHU, 03HaYaBar ,,cjiaba CKIOHHOCT KbM CMeCBaHe".

OT TOBa ,,Bb3A/bPKaHUEe“ UMa T0Ji3a. XapTus, HaroeHa C mapaguH
(mapaduHupaHa XapTusi), Ce M3MO0/3yBa UeCTO 3a yBHMBaHe Ha pa3/MyHU
XpPaHUTE/HA TPOAYKTU. Ta3u XapTus e BOJOHerpoHulaema. Bogara He
TIPOHUKBA Mpe3 Hes Y I0PY He MOJKe 7ia 1 HaMOKpH. Karika Bojja ocraBa Ha
TTOBBPXHOCTTA ¥ U JIeCHO MoyKe /la ce n30bpiie. ChjoBeTe 3a M/SIKO UeCTO
ca ot rnapavHUpaH KapTOH.

TBbpaUAT mapauH ce U3MOo/3yBa IMPU JIOMAIIHOTO MPUTOTOB/IEHUE
Ha Cjafika u >keneta. [IoBbPXHOCTTa Ha ’keleTo B OypkaHa ce 3ajuBa C
pa3rtorieH napaduH. Cresl ox/akJaHe TOW ce BTBbP/siBa, CIIMpa JOCThIIa Ha
Bb3yX W TIpeArna3Ba >XeJeTo OT MyxJisiCBaHe W 3axapocBaHe. OT TBBD[
napauH ce MpaBAT W CBellfu. Pa3roreH mapaduH ce HaivBa B Tpb0Oa, B
cpefjaTa Ha KOSITO e TIOCTaBeH OITbHAT Jebes rmaMydeH KOHell, HapeueH
buTHI, U Cce OoCTaBs Jila Ce BTBbPAM, Ce/l KOETO Ce M3BaXKJaa OT Tphbara.
[1pu 3ananBaHe Ha Kpas Ha (UTW/Ia OT/e/siHaTa TOIUIMHA pa3Taris 4acT OT
rnapauHa OKOJIO MIaMbKa U ABJITOBEPMIKHUTE MOJIEKYJIM Ha Pa3TOIEHUs
napauH ce pa3nagar (KpeKupar) Ha no-Masiku. [locieqHuTe ce usnapsiBat
u ropsaT. ToryiMHaTa OT TOBa rOpeHe pa3Tarsi HOBO KOJIMUeCTBO MapaduH U
M0 TO3W HAYMH Ce [OCTaBAT HOBU Mapy. Taka IMOCTeNeHHO IisijlaTa CBell]
v3rapsi.
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MACJIO 11 BOJIA

[Tpeau Masiko CcrioMeHax, ue TBbPAUST mapa(yH e BOAOHENPOHULAeM.
[Ha ce cripem Masko Ha TO3U BBITPOC.

KakTo BM e M3BeCTHO, HSIKOW BelleCTBa Karo COJ WM 3axap ce
pa3TBapAT W Karo Ye JIA M3ue3BaT, ak0 I'M TMOCTaBUM BbB Boja. B
JeMICTBUTE/IHOCT CTaBa C/eJHOTO. TBbpJaTa COJ WM 3axap Ce pa3naja Ha
eUHUYHA MOJIeKY/M (WM 4YacTHU OT MOJIEKY/UTe), KOUTO CJie[l TOBa Ce
CMeCBaT Hamb/JHO C Bogara. I[lopaau Ta3u mpuuMHa Cce Ka3Ba, ye CO/Ta U
3axapra ca pa3TBOPMMHM BbB BOJA.

Brvrnesogopogure ca HepasmeopumMu BbB BOAA. AKO Hamnpumep
pa3bbpKamMe OeH3WH U BO/Ia U CJiefl TOBA I'M OCTaBUM Jia CTOSIT CITIOKOWHO, Te
OTHOBO Ce pa3jensT u obOpa3yBar ABa c/osi. (BeH3UHOBUAT C/I0M e OTrope,
3aI]0TO KaTO BCUYKHU BBITIEBOJOPOJU M BBIJIEBOJOPOJHU CMECHU TOW € MOo-
JIeK OT BO/iaTa.)

Boguute ¥ BBIVIEBOJOPOJHUTE  MOJIEKYJIM UMaT  Pas/iMuHU
e/IeKTPUUHU CBOMCTBA. Te€3W CBOWCTBA 3aBUCAT OT e/l1eKMmpoHuUme B
pa3/iIMyHUTe aroOMH, KOUTO H3rpaxkjar moviekynara. EjiekTpoHuTte ca
YaCTULIA, KOUTO Ca MHOTO TO-MaJIKu OT aTOMUTe U Ce HaMUpar B CaMUTe
aTOMU. AKO eJIeKTPOHWTe Ca paBHOMEDHO pasMpe/iejieHd B Lsiara
MOJIEKYJIa, eJIeKTPUYHUTE CBOMCTBA Ca KaTo Te3W Ha BbIVIEBOZOPOAWTe. AKO
ITbK Ca HEPAaBHOMEPHO pas3ripe/ie/ieHH, eJIeKTPUUHUTE CBOMCTBA Ca Karo
Te3u Ha BOZaTa.

BelrjecTBaTa C MOJEKYIM C e/IeKTPUUHM CBOMCTBa, T0J00HM Ha
BOJlaTa, Ce pa3TBapsT BbB BOJa, HO He Ce pa3TBapsT BbB BbIJIEBOLOPO/U.
BerlijecTBa, UMUTO MOJIEKYJTM WMAaT eJIeKTPUYHM CBOMNCTBa, TMOJ0OHU Ha
CBOMCTBATa Ha BBIVIEBOAOPOAUTE, Ce pa3TBapsT BbB BBITIEBOAOPOJAU, HO Ca
Hepa3TBOpMMH BbB BoZia. Vnu KakTo ce Ka3Ba, ,,[I0I00OHU Ce pa3TBapsT B
no06HU . TIpOTHBOIIO/IOKHOCTUTE He Ce MPUB/IAYAT.

Conrta u 3axapTa uMaT eJIeKTPUUHM CBOMCTBA, KOMTO Ca TOA00HU Ha
CBOMCTBATa Ha Boziara. M Te ce pa3TBapsiT BbB BO/a.

MasHuHuTe YW Maclara B XPAHUTeJIHUTe TIPOAYKTA Ca Cpef
Chbe[JUHEHUSITa, YUUTO MOJIEKY/IM UMaT eJIeKTPUYHU CBOKMCTBA KaTo Te3U Ha
BbIVIeBOZOpoauTe. Te ce pa3TBapsT BbB BbIVIEBOJOPOJH.
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TBbpZie UecTo BBPXY JpexuTe, TOKPUBKUTE 3a Maca WM ApPYTH
ThKaHU CTaBaT TeTHa OT Ma3HHWHA. YKCTeHeTOo C BoJja HsMa HUKAKbB e(deKT.
TpsibBa fa ce u3M0/3yBa BBITIEBOAOPO/, WX HAKAKBO T10J00HO CheiHeHue.
Hemlo moBede, W3MO/3yBaHUAT BBITIEBOAOPO/, He TpsibBa Jla OCTaBa Karo
rneTHo (M Ja ¥MMa MHpHM3Ma). YMEHMeTO Ce CbCTOM B H3I0/I3yBaHETO Ha
HeTeHU (pakLUM, CbCTaBeHU OT MOJIEKYJM C Bb3MOXKHO Hal-KbCH
BbIJIEDOJJHU Bepurd. ToraBa cjeJi OTCTpaHsSBaHeTO Ha IIeTHOTO
BBITIEBOJIOPOAHUTE MOJIEKY/IU, KOUTO Ca BCe Ollle B ThbKaHTa, Ce W3rapsiBaT
OBpP30 U U3/IUTAT, KaTO He OCTaBAT HUKAKBa CJIefia.

Hati-nekara HedTeHa (Dpakiys C Hali-MaJIKu MOJIEKY/IU e, KaKTO Beue
6e cromeHato, TieTposieBusT etep. (Moke 6U TOW BU e TIO3HAT TOBeYe C
Ha3BaHUeTO ,,6eH3uH". ToBa Ha3BaHUe 0Oaue He e roaxoAslo. ChIilleCcTByBa
eIHO JIPYTO, OIIle TT0-Ba)KHO BEIT|eCTBO, HapeueHo ,,0eH30/1“ 1 JBeTe He OMBa
na ce Obpkar.) beH3WHBT ce M3MOJ3yBa HaW-ueCTO TIPU TOUYMCTBaHE Ha
MeTHa B JiOMAlllHM YC/J0BUs. ThU Karo MpU TOBa TMOUHMCTBaHE He Ce
W3M0J13yBa BOZlA, a IETPOJieB eTep, TO Ceé Hapuya XUMUYECKO UUCMEHe.
['1aBHaTa 0MacHOCT, CBbpP3aHa C TOBa, € (PaKThT, Ue TOH € MO-Bb3IJlaMeHUM
1 oT OeH3WHa. BuHaru ChIliecTByBa OMAaCHOCT OT TTOXKap WX €KCITIO3US.

27



[JIABA 2
HEJJOCTUT HA BOJOPO/
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JABE BPB3KHU CA I10-YAA3BUMMU OT E/THA

Chl1jeCcTByBaT Ollle HSKOJKO HEW3I0J/I3yBaHU BapvaHTa Ha CBbpP3BaHe
MeKJy BBIVIEDOJHWUTe aTOMHU. B CTpyKTypHHUTe (pOpMy/, MOKa3aHU B I7aBa
1, cecepHuTe aToMu Osixa CBbpP3aHU C eUHWYHM uepTUUKd. ChcemHUTe
BBITIEDOAHU aTOMHU CHU OT[aBaxa e[JuH Ha [IpyT CaMo M0 eJHa OT YeTUPUTE CU
BPB3KH, a 3ara3Baxa OCTaHa/uTe TPU 3a JPYTH aTOMHU.

Bb3MOKHO e o0aue CbCeJHUTe BBITIEPOJHU aTOMHU /la Ceé CBBPIKAT C I10
[iIBe OT YeTUpuTe CU BPb3KU. [10 TO3M HAauMH Ha BCEKU BBITIEPOAEH aTOM
ocTaBaT CBOOOJIHU caMo TI0 /iBe Bpb3KU. Haii-mpocTaTa TakaBa MoJieKyJia e:

H—C|)=?—H
H H

ToBa e emuieH. HeroBara Mosiekysa Ch/bpyKa 080UHA 8PB3KA.
CpaBHeTe CTpyKTypHaTa ¢opMy/ia Ha eTWieHa C Ta3U Ha eTaHa B IVlaBa
1. MonekysaTta Ha eTaHa e U3rpajieHa OT /iBa BbIVIEPOJHU U 111eCT BOAOPOAHU
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aroma. Moviekysata Ha eTW/eHa e M3rpajieHa OT /iBa BBIVIEDOAHU U CaMo
YyeTUpPY BOAOPOAHM atoma. MoseKkynaTra Ha eTaHa Cbbp)Ka MaKCUMaHUS
Bb3MOXKeH Opoii BoZiopofiHM aToMH. Toit e HacumeH 8v21e6000pod. Ilpu
eTWieHa YUMa HeJJOCTUT Ha BOJIOPOJ, Th KaTo ollle eJHa BPb3Ka, KOSTO OU
MOI7Ia /ia Ce W3M0J/I3yBa 3a CBbP3BAaHETO Ha BOJOPOAHU aTOMMU, y4aCTBYBa B
CBbP3BAaHETO Ha BbIVIEDOAHUTE aTOMU. ETWIeHBT €  HeHacumeH
862/1e8000p00.

EfHa Abiara BbIVIEpO/IHA BepUra MOXKe Jla MMa JBOMHA BPb3Ka MeXIy
[lBa KOWUTO U Jia Ca BBIVIEDOJHUW aTOMU BbB Bepurarta. AKO Bepurara e
pa3K/oHeHa, ABOWHaTa Bpb3Ka MOXKe fa Ob/le U B pa3k/joHeHUeTo. B enHa
MoJieKysla MO)Ke /la MMa M ToBeue OT eflHa [IBOWHA Bpb3Ka. [lo3HaTu ca
Ba)XHU CbeJUHEHUs] C Lsja /Ay3WHa, a U TOBeue ABOWHU BPBH3KM B eJHa
MoJieKy/ia. BCSKO pa3nuuHo moJpesk/jaHe, BCSKO Pa3IMuHO MeCTOIOIOKeH e
Ha Bpb3KaTa O3HauaBa M pa3/nuHO cbeguHeHue. (A u ouge nsomepu! Ormge
TPWIXOHU OPraHUYHU MOJIeKY/Iu!)

BbriepogHUST aToM Cce UyBCTBYBa Hali-ZioOpe, KOraro UeTUDUTE MY
BPB3KU Ca y[0OHO pa3rosiokeHW B UeTUPU pa3/MuHU HaripaBieHus. Koraro
obaue JBe BPB3KM Ca MPUHYJEHU Zla Ce pa3rojioXkaT MeXXIy /Ba eJHaKBU
BBITIEDOAHU aTOMa, Bb3HWKBA OTpe/ie/ieHO Harnpe)keHue. B pe3ynTar Ha ToBa
[BOMHAaTa BpPb3Ka Ce sIBSBa HEI0 KaTo c/jabo MSICTO BBB BBIVIEPO/HATA
Bepura. BepuraTta e 1o-ysi3BMMa Ha TOBa MSICTO. XUMUKAJIUTe 1ile s aTaKyBaT
TOUHO TP [IBOMHATa BPb3Ka. AKO Bb3/IeMICTBUETO € I0CTaThbUHO €HePruuHo,
[IBOMHAaTa Bpb3Ka MOXKe Ja Obje pa3KbCaHa HAITbJIHO M Bepurara fa ce
pasmnajiHe.

HabnoaBaiiki KakBO e BIMSIHUETO, KOETO OKa3Ba MpHOaBsSHETO Ha
oripefie/ieHd DPeakTMBU KbM [1a[leHO OPraHWuYHO CbeJuHeHue, XUMULIUTE
MoraT fla KaaT Jajd B Hero MMa JBOWHa Bpb3Ka. Upe3 pa3KbCBaHe Ha
Bepurara 1 upe3 M3yuyaBaHe Ha YaCTUTe Te MOTrar /ia orpefesisiT TOUHO KbJe
e Oua ABoiHaTa Bpb3Ka BbB Bepurara.
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KATAJIN3ATOPU U IVNTACTMACHA

AKO eHO ChbeMHEeHMe C [iBOMHA BpPb3Ka ce 0b6pabotu ¢ razoobpaseH
BOJIOPO/I TIpU TIOAXOASIIM YyCJIOBUS, KbM [BOMHAaTa Bpb3Ka Iile Ce
MIPUChEUHST BOAOPOAHU aToMU. ToBa 03HauaBa, e efiHa OT /iBeTe BPb3KU
MEX/y BBbIJIEDOJHUTE aTOMHU ce pa3kbCcBa. Cjiesi ToBa BCEKH BBIVIEPOZEH
aTOM M3110/I3yBa HOBOOCBOOO/IeHaTa BPb3Ka, 3a /la CBbPyKe BOAOPO/IEH aTOM.
[To TO3u HauWH eIHO HEHACUTEHO CheJHeHHe CcTaBa HacuTeHo. KakTto 1me
Oble MOsICHEHO MO-KbCHO, TAKOBAa XUOPO2eHUpAHe TIOHSIKOTa e OT 3HaueHue
B ZIOMaKMHCTBOTO.

B3aumozieicTBETO  MeXKAy  HEHAaCHTeHOTO  CheJuHeHue U
ra3oo0pa3Husi BOIOPOA, € MHOTO OaBeH Tpollec, ako Te3W [[Be BelllecTBa
ObAaT ocTaBeHHW caMu Ha cebe cu. XUMHUKBT obade MoKe ia TO YCKOPH,
Karo mnpubaBM KBbM CMeCTa MaJIKO KOJUUYEeCTBO oOfmpejeseHd (PUHO
pa3npobeHu wmeTasd. MeTansbT He B3WMa ydacTHe B CaMOTO
xuzporeHyupade. IIpocTo MOBBPXHOCTTAa Ha (UHWUTE MeTa/HU YaCTHIH
TIpe/ICTaB/IsIBa, U3IJIeXKa, Hal-TIOAXOASIIIOTO MICTO, Kb/IeTO fia Ceé CBbpXKaT
HEHAaCUTEHOTO ChelHeHre U BOJopoAbT. [lopasiu ToBa B MPUCHCTBUETO HA
MeTas XUIporeHUpaHeTo MPOTUYa MUJIMOHU MTbTU MO-6bP30, OTKOIKOTO 6Ge3
MeTarl.

Bcsko BellecTBO, KOETO YCKOpsiBA e[JHAa peakiusi camMo C
NIPUCHCTBUETO CU, Oe3 /la ce U3uepriBa B TIpoIjeca, Ce Hapuua Kamaauzamop.
B xoma Ha pabora XUMUI[UTE ca OTKPWIW TO/sIM OpOM BeIecTBa, KOWUTO
MoraT jJa ObJaT W3MOA3yBaHW KAaTO KaTajW3aToOpH 3a €IWH WM JIPYyT THII
XUMHWYHA peakiiys. be3 KaTanu3aTopy HalllMTe XUMUUeCKH UHAYCTPUM Orxa
CTIpe/i pa3BUTHETO CH.

HanureTo Ha JjBOMHA BPh3Ka MOXe Zia ZioBejie [0 APYyTrd UHTepeCHU
pe3y/nTatyd. AKO eTH/IeH ce Harpee [0 BUCOKa TeMIlepaTypa U e Ioj BUCOKO
HajsiraHe, HACTbIIBAaT /JiBe TpoMeHU. [IbpBO BHCOKaTa TeMriepaTypa
pa3sKbCBa €7lHa OT JBETe BPB3KU MEXAY BbIJIEPOJHUTE aToMH. [loHexe
eTHJIEHOBUTE MOJIEKY/IM Ca TIPUTUCHATH OT HaJ/iAraHeTo TBbpZe 0130 efHa
70 7Apyra, OCBoOOJeHWTe BPB3KM MOTaT JIeCHO Jia CBBbpP)KAaT CbCeIHU
eTUIeHOBU MOJIeKy/iu. B pe3ynaTrar Ha ToBa Ce MojydyaBa MHOTO Ab/ra
BepUra OT XWISIW BBIVIEPOJHU aTOMU, BCUUKUA CBBP3aHU Upe3 eAUHUYHU
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Bpb3KU. (CbeAUHEHWeTO Ce Hapuda hnojauemu/ieH WIU  NO/AUMeH.
(ITpexncraBkara ,,[ioM“ MpoOM3/IK3a OT IPbIKaTa JAymMa 3a ,,MHOTO“ U 4ecTo
Ce W3M0JI3yBa B XUMUUHUTE HAUMEHOBAHWUSI. )

[TonveTuneHoBaTa MOJieKy/sa TIpUIMYa Ha mapaMHOBa MOJeKy/aa C
Ta3u pas3/uvKa, 4ye BbIVIEpOAHATa W Bepura e no-gbiara. [lonveTwsneHbsT e
MBTHO 05710 BeIleCTBO, X/Ib3raBO Ha mnuraHe. To He e KpexkKo (KaKbBTO e
napayHbT), a € I'bBKABO M XKUJIAaBO U € ChIL0 TOJKOBAa MHEPTHO B XMMUYHO
OTHOLLIEHWEe, KOJIKOTO U Mapa(rHbT.

[TapaduHBT OMeKBa OT TOIJIMHATA Ha pbKara. [lomveTuieHbT TPsiOBa
[la Ce Harpee HaJl TemMIieparypara Ha KWIleHe Ha BOJara, 3a /la 3ariouHe 7a
oMmekBa. Cjiei KaTo OMeKHe o0Oaue, TOM CTaBa >KWIaB M MOXKe Jia My ce
npuzaze >kenaHaTa ¢opma. AKo cjiefi TOBa Ce OxJajid, TOM IIle 3arasu
HOBaTa cu (hopMa 3a HeOrpaHUYeHO BpeMe.

Bcsiko BelllecTBO, KOeTO MOxe Ja ce ¢dopMyBa U Ja 3arasu
npupobuTata dopma (6M0 upe3 HarpsiBaHe WM upe3 IIpecyBaHe), Ce
Hapuua naacmmacd. [loiieTuneHbT e mpuMep 3a riacTMaca.

[TonveTuneHbT HaMepu LIWPOKO TMPU/IOKeHWe enBa cjel Bropara
CBeTOBHA BOMHA, HO BeYe MOXKEM /[la TO CpeljHeM HaBCSKBJE.
[TomeTnneHOBM TOPOWYKHM, UMWTO pbHOOBe ce 3ajensT upe3 HarpsiBaHe,
MOraT /ia Cce W3MOoJI3yBaT 3a OMaKOBKU. (AKO /IBa MOJIMETUIEHOBH JIUCTA Ce
HarpesiT MO Kpawuilara, Te OMeKBaT M Ce 3ajienBaT U 3aTBOPEHOTO B TAX
MPOCTPaHCTBO € W30/JIMPAaHO0 OT Bb3AyXa U OT Bogara.) OT MosmeTusneH ce
npaBsT Koy 3a OOK/YK, JiereHu, TOpOMUKM, UyBa/id, KOHTeiHePU U MHOTO
Apyru npeaMeTu. Te ca JiIeKU U JIeCHO Ce MOoAgbpyKaT yucTh. He ce uynsr,
MyKaT Wid HaubpOsiBat. ITo/MeTHIeHbT He ce TIPOMEHSI OT BojaTa W OT
MOBEUYEeTO APYrd MaTepuasv, KOUTO Ce M3MO0J3yBaT B JJOMaKWHCTBOTO. Tou
TIpe/ICTaB/siBa TIPUMep 3a T0JIe3HO BelleCTBO, MoayueHo OiarofiapeHre Ha
XAMULIUTE.

MHoro BuzioBe MOJIeKy/iM, 0OOMKHOBEHO HeHaCUTeHU, MoraT ia ObJat
TIPUHY/ZIEHU /1a Ce CBbPJKAT I0 TO3W HauWH B AbJITU Bepuru. Ilonucmuponsem
e Apyra IriacTMaca, KOATO Ce T0o/ydaBa OT HEHaCHUTEeHUsS] BbIJIEBOZOPOZ
cmupos, KOUTO e TIo-ClAoXKeH OT eTwieHa. OOMKHOBEHO eAWHUYHATA
MOJIeKY/1a, OT KOATO Ce ToJydaBa JajieHa rjiacTMaca, ce Hapuua MOHOMep
(Ha3BaHMETO W/Ba OT I'PBIKU U O3HAuaBa ,efHa 4yacTt®). [barara Bepwura,
u3rpajieHa OT MOHOMepa, € noaumep (OT TPBLUKUTE [yMH, O3HadyaBally
,MHOr0 4yacTtu®). 3a eTWIieHa HalpuMep Ka3Bame, Ue Ce noaumepusupda u
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obpa3yBa mosmetusieH. OOMKHOBEHO eJHO CheIMHEeHWe MOXKe /la Ce CUMTa
3a Mo/IMMep, KOrato MoJjieKysara My Cbabpyka noHe 200 BbIVIEDOJHU aTOMa.
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IMPUPOJHUA ITUI'MEHTUN

MHoOro Ba)keH HeHAaCUTeH BbITIEBOIOPOJ, € U30NpeH®dm, UUSTO
CTPYKTypHa ¢opmy/a e:

| ]
H—C=C—C=C—H
H

—H

IrL—O0O—0

KakTto BWKare, U30MpeHbT MMa TeT BbIVIEDOAHU aTOMa B MOJIeKyJ/iaTa
CU U eJHO pa3K/JOHeHHe Ha Bepurata. CbIIj0 Taka TOW ChAbpXKa JIBe TBOUHU
BPb3KM M e[Ha MPOCTa BPb3Ka MexAy Tsax. ToBa e MHOrO BaXKHO. BuHaru
KOTraTo ABOMHUTE W TIPOCTHMTE BPB3KU Ca TOApPe/leHM BbB Bepurara mnpe3
eHa, KakTo e B ciegHara Bepura: —C=C-C=C-C=C-C=C-, ce Ka3Ba, ue
JBOMIHUTE BPB3KW Ca cnpezHamu. MoJjieKynuTe CbC CIperHatu JBOWHU
BPb3KM Ca IMO-YCTOMUYMBM OT MOJIEKYJIUTe C JPYro paslojioKeHWe Ha
NBOMHWTE BpPBb3KU. Koraro opraHuyHuTe CheAWHEHUs UMaT [JbJIrU
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BBIVIEDOJJHU BEPUTU C HIKOJIKO JIBOMHU BPBH3KH, OOMKHOBEHO Te3U JIBOMHU
BPB3KH Ca B CIIPETHATO IOJIO)KEHHE.

[Tomo6HO Ha eTH/IeHA W30TPEHOBUTE MOJIEKY/IM MOTaT Jia Ce CBbp3BaT
eHa C Apyra. B [JeHCTBUTENHOCT MOJIEKY/IUTe Ha To/iAM OpoW TIPUPOAHU
MPOJYKTH, 3aCTHIIEHW B PACTUTENHUTE ThKaHW, Ca TaKWBa, Ye Ch37iaBaT
BIIEUAT/IEHUETO, Ue ca ce oOpa3yBaju OT CBbP3BAaHETO Ha WM3BeCTeH Opoi
W30TIPEHOBH MOJIEKY/IM T10 pa3/MuHK HauuHW. [TosyueHHUTe MOJIEKYIM MMat
ZleceT, TIeTHAZIeCeT, ABaJeceT WM ToBeUe BBIVIEPOJHU aTOMU B 3aBUCHUMOCT
oT Oposi Ha CBbP3aHHWTE H3OMPEHOBU MOJIEKY/IH. MOJIEKY/InuTe, KOMTO Ca
M3rpajieHd OT H30MpEHOBU 3B€HA I10 TO3M HAuMH, Ce HapuyaT mepneHu,
3aI1l0TO TaKKBa CheJUHEHHs Ca OTKPUTH 3a IIPB BT B TEPIIEHTHHA.

EAvH OT Hal-Ba)XKHWUTE TeprieHW € KApOmeH®Mm, KOWTO ChIbpiKa
YeTHUPHUZIECeT BBITIEPOAHM aToMma (0CeM HM30TpeHOBHW 3BeHa). KapoTeHBT e
HaMepeH 3a MPBB ITET B MOPKOBUTE, OTKB/TO M/jBa HAMMeHOBaHHeTo Myl .

KapoTeHbT ChAbpKa €AWHAZIeCeT ABOWHU BPB3KH M Te Ca CIPerHaTH.
ToBa mocTaBd enuH UWHTepeceH BbIPoC. CheJUHEHUsITAa C HIKOJIKO
CMperHaTy JBOWHU BPh3KH OOMKHOBEHO Ca 1[BeTHH. KapoTeHBT e OI[BeTEeH U
e MpUUYMHA 3@ MHOTO OT I[BETOBETe B MpHpojaTa. TBBPAMAT KapoTeH e
YyepBeH, HO KOraTto € pa3TBOPeH B Ma3HKHA, MOXKe Ja Ob/ie OpaHKeB WM
)KB/IT B 3aBUCHMOCT OT Pa3TBOPEHOTO KOJMUECTBO. MOPKOBUTE M C/IaJKUTE
KapTo(y ca OpaH)KeBO OLIBETEHM ITOpPaAX ChAbPIXKAIlMs Ce B TSIX KapOTEH.
KapoTeHbT ChIII0 TaKa € MPHUUKHA 3a KBJITUS LIBAT Ha Mac/I0TO ¥ Ha STHUEHUS
XbATBK. JKUBOTMHCKA Ma3HWHH, KOWTO ChIBPXKAT KApOTEH, HarpuMep
KOKOITIaTa Mac, Ca >KbJITH. YKUBOTUHCKM Ma3HWHM 0e3 KapoTeH, Harpumep
C/1aHUHAaTa, ca Oeu.

[ToHsIKOTa Ha KapoTeHa Ce [Bb/DKM I[BETHT Ha 4YOBeIIKaTa KoyKa.
3BeCTHO KOTMYECTBO OT HErO € PAa3TBOPEHO B MACTHHS TOAKOXKEH CJIOM.
ITpy HapoauTe Ha M3TouHa A3us TO e J0CTa, KOETO TpH/aBa >KbITEHUKAB
OTTEHBK Ha KOKaTa UM.

B nipupozaTa ¥Ma 1 IpyTH LIBeTOBE, KOUTO Ce Jb/DKAT Ha CheAWHEHUS,
MofloOHY Ha KapoTeHa. UepBeHMSAT LIBAT Ha JOMAaTHUTe U Ha CBApEHHTE paliu
ce IBb/DKU Ha KapOTeHOIOA00HH chefrHeHus. CheJMHeHHEeTO B JOMaTUTe Ce
Hapyua JUKONeH OT JTaTUHCKOTO HauMeHOBaHue Ha gomMaral?l,

3abens3axTe M, ue BCUUKM HACUTEHW BBITIEBOIOPO/JH, CTIOMEHATH B
r1aBa 1, *MaT HAUMEHOBAHUS C OKOHUaHHWe —adH, /JOKaTO HaMeHOBAHHUsATa Ha
HEHaCUTEHUTE BHIVTIEBOZOPOJM B Ta3W IVlaBa OKOHYABAT HAa —eH? XHUMUIUTe
BUHAry ce CTapasT Zia GopMy/aupaT JIOTHUYHU TpaBW/Ia 3a HaUMeHyBaHe Ha
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OpraHUYHUTEe ChefiHeHus. Hali-aMOUI[MO3HUAT UM OTUT B TOBA OTHOIIIEHHE
Oe HampaBeH Ha MeXKAyHapojHaTa cpellla Ha XuMHUIUTe B JKeHeBa,
[IIBetitjapus, mpe3 1892 1. C ToBa Oe mMOCTaBeHO HAYajJOTO Ha Taka
HapeueHara sKeHeBcka HOMeHK/1aTypa. EQHO oT mpaBwiara e [a ce jasa
OKOHUYaHWeTO —gH Ha HaCUTeHWTe BbIVIEBOAOPOAUM U —€H Ha
BBIVIEBOLOPOAUTE C [BOWHU BPB3KU. BCSKO OpPraHMYHO CbefvHeHHe C
Mo3HaTa CTPYKTypa Ha MoJieKyjaTa CA KWMa CBOe O(MIMAaTHO >KEHEBCKO
HauMeHoBaHue. Obaye Ha MIPAKTHKAa HaMMeHOBaHUsITAa HeBUHATU ChBIMA/IaT C
oputianHute. OT efHa CTpaHa, HSIKOWM OPraHUYHM CheAUHEHHs ca Oumu
Beue HavMeHyBaHU npeiau 1892 r, xopara ca CBUKHalUd C Te3U CTapu
HaviMeHOBaHUS M He UM Ce MCKa Ja ' npoMeHar. OT jpyra cTpaHa,
JKeHEeBCKOTO HaMMeHOBaHUe TIOHSKOra e JbJIr0 U CJIOKHO, TaKa Ye XUMHULIUTe

CH U3MUCIAT ITO-KBCO 3d y,Z[O6CTBO " Cjieq TOBa ITPUBUKBAT C HEFO[3].

[1] Ha nat. Daucus carota L.. — besn.mpes. 1

[2] Lycopersicum esculentum. — bes.mipeB. 1

[3] MexayHapooHUST CbHO3 TI0 UYKUCTAa UM TIPUIOXKHA XUMUS
(International Union of Pure and Applied Chemistry — IUPAC) Ha
KOHrpecuTe cu B JIMexx, AMcrepsiaM U [JIp. [0M3pab0TH B HAKOM YaCTU U
JOITb/THY 3HauMTe/HO JKeHeBCKaTa HOMEHK/IaTypa U [JHeC T € Beue TMo3Hara
karo cuctema Ha IUPAC — Homenknarypa Ha IUPAC wmu IUPAC-
HOMEHK/aTypa. ABTOPBT Ha Ta3W KHHWra yroTpebsBa CaMO TIOHSTHETO
JKeHeBCKa HOMeHK/jaTypa UM He crniomeHaBa Huijo 3a [UPAC-
HOMEHK/aTypara. BripoueM 3a I110-OOMKHOBEHWTe U 3a TIO-TIPOCTHTE
Che[JUHEeHUsI, KaKBUTO Ce CIOMeHaBaT B KHMUTraTa, JBeTe HOMEHK/IaTypHu
MOUYTU HaNb/JHO CbBHaZaT. B mpeBoma ce wu3Mon3yBa U TOBOPU 3a
MeXXayHapoaHata HoMeHk1atypa Ha I[UPAC. — bes.mipes. 1
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FO’)KHOAMEPUKAHCKATA UT'PAYKA

Hsikou TpONMWUHK pacTeHUs OTAe/ST MeKornojobeH COK, HapeueH
namekc. Tlpu pas3psi3BaHe Ha BBHIIIHUTE C/I0eBe Ha CTe0/0TO TO3U COK
3aroyBa Ja HW3THMYa. JlaTeKChT Ce CbCTOM IVIABHO OT MUKPOCKONMYHU
YacTULIM TMOJIMMepr3Upas U30IpeH, MyBalliy BbB Boja. [Ipu obpaboTka c
ornpejeseHN XUMHUKaIA (PUHUTE YaCTULM JIaTEeKC Ce CJIerBaT U ce OTHesIsAT
Karo CypOB KayuyK.

KayuykoBOTO JBPBO, KOETO e I[VIaBHUAT U3TOYHUK Ha TOBa BeL[eCTBO,
Npou3xoXxJa OT bpaswiusa. B JelicTBUTeNTHOCT KayuyKbT Oe Hero3Har 3a
EBporna mnpegu oTKpuBaHeTO Ha Awmepuka. B Awmepuka eBponennure
3abesisi3au, ye MeCTHUTe Jielja UTPasiT C HIKaKBU MMO/ICKavyallld UTPavkKy.

Hymarta KayuyK Tpou3/iv3a OT WHAWAHCKM U O3HauyaBa ,,Ijlavelro
nbpBO“. KayuykoBU JbpBeTa BepOSTHO ca Ouiv mpeHeceHW Ha Manaiickust
nonyoctpoB B FOrou3touHa A3susi v TaM ca oOpa3yBanu 1ie/id TUTaHTal[|u.
Manasi cera e MHOrO IIO-Ba)KeH Kay4yyKOIPOU3BOAUTENEH pauhOH OT
bpasunus.

CypoBUST KayuyK e MeK M JiellkaB, 0Cco0eHO B ropeirjo Bpeme. Ha
CTyAeHO TOM CTaBa KOpaB KaTo AbCKa. [lo Ta3u TmpuuyvHA ITbpPBUTE
abxa00panu (MpbB 1I0TAaHAelbT Yapsic MakMHTOII e HaHeChJ Kaydyk
BbDXy IIaT, 3a i@ TO HarpaBW BOJOHENPOHHWIIAEM) Ca MOXeJIU Ja ce
TI0/I3yBaT CaMo B OIpejiesieH Neproz, OT TOAMHaTa.

[Tpe3 1838 1. obaue amepukaHelbT Yapsic 'yiubp CbBCEM CTy4YaiHO
OTKPHJI, Ye aKO Ce Harpee CypoB KayuyK C MajIKO Cspa, IIPOAYKTHT € MHOI'O
MO-yCTOMYMB Ha TOIUIMHA U CTy[. TOM He e /enkaB, a € I'bBKaB U Ipe3
3UMara, W TMpe3 JATOTO. Taka 00paboTeHUsAT KayuyykK ce Hapuhua
8Y/IKAHU3UPAH Kayuyk. [1ouTHh BCUUKUAT Kay4yyK, KOWUTO Ce M3M0JI3yBa JHEC,
e By/JKaHu3upaH. Koraro mpubaBeHaTa csipa e TioBeue, T0/yyaBa Ce TBBP/
Kayuyk (HapuuaH TIOHSIKOra eboHuUm Wiy gyakaHum). HaBpemeTo Toii ce e
V3M0J13yBa/l TBbPZE 4YeCTo, IpeAu CbBPEMEHHUTE IJIaCTMAacu [Ja CTaHaT
TIOITYJISIPHU.

BeposiTHO oyakBaTe, ye TOBa Ba)KHO OTKPUTHE e HarpasBwio ['yausp
Oorat. Taka cTaBa OOMKHOBEHO B pOMaHHWTe. 3a >Ka/JOCT HelllaTa HeBUHAaru
BBPBAT Taka miagko. Ilpe3 uenuss cu kuBoT ['yaubp Oun B JbJATOBe U
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II'bPBUTE CU OMUTU C KayuyKa e TIPOBeJ B 3aTBOpa 3a JabkHUILM. Ciiel ToBa
TaTeHTHU HeNPUSITHOCTU OT eWH WIU APYT XapakTep He My MO3BOJIWIH Jia
ce U3MBbKHe OT OefiHOTaTa M Korato ymupa rpe3 1860 r., Toi Ab/DKH olije
600 000 mosnapa.

Ha mpakTuka KayuyKbT OMBa OLleHeH cJie[] TIOsiBaTa Ha aBTOMoOw/a.
Toil e >KWIaBO BeI[eCTBO, KOETO MU3AbP)Ka MHOTO TIO-ABJr0 Ha W3TpHBaHe
TIpU [IBWD)KEHWE M0 IThTHUIIaTa, OTKOJKOTO KOWTO U fAa e MeTan. Tou e
e/laCTUUeH U aBTOMOOHW/IMTe C KayuyKOBW T'YMU BO3AT Iiafgko. (Bo3unu
CTe Ce HSIKOTA B Kapyllia, Ha YMWUTO Z/bPBEHU KoJiejia ca MoCTaBeH!u MeTaTHU
mmHu? [lpescTraBeTe cu Kak OMXTe ce UYBCTBYyBajiM, ako ce ABWKUA C 90
km/h.) OcBeH TOBa aBTOMOOU/THUTE I'yMU C€ CIIJIeCKBAT JIEKO TPU JOTIHP C
IIBTS, @ C IOMOIIITa Ha rparidepuTe ,,ce XBalllaT" 3/[paBoO 1 He MO3BOJISIBAT Ha
aBTOMOOWM/IA /1a 3aHacs.

[TpomuIiyieHOpa3BUTHTE CTPaHM 3arovyHaxa fia 3aBUCST BbB BCe I10-
roJsissMa CTereH OT KayuyKa KaKTo 3a HarpaBaTa Ha aBTOMOOM/IHU I'YMU, TaKa
Y 3a Apyru 1eau. TeXHUTe OCHOBHH JIOCTaBKHM Ca 4yakK OT JajeuHa Manas.
EcTecTBeHO TOBa e /IeJIMKATHO TOJIOXKeHWe, 0COOeHO BBB BOEHHO BpEME,
KOraTto Hy»)K/JaTra OT Kayuyk HapactBa. (IIbpBOTO Helljo, 3a KOeTo ca
BbBeJleHW KyrnoHu B CheAuHeHUTe IjaTU Tipe3 Kpu3ara Ha Btopata
CBETOBHA BOIiHA, ca 61/ aBTOMOOUTHUTE T'YMHU. )

MHoro ca onmuTHTe 3a TIPOM3BO/ACTBO Ha U3KYCTBEH KaydyK, Taka ue
1Mo BpeMe Ha BOWHA Jla He Ce OKa)kaT HSAKOM CTPaHW OTKbCHATH OT
M3TOYHUIMTE Ha KayuyK. Moke OU cu MUC/IMTe, Ye Hal-0/113Ko [0 yma e fia
B3eMeTe MaJIKO H30IpeH U Ja To 00paboTuTe 1O TaKbB HauuwH, 4ve Ja
nosiuMepu3srpa. Taka e: eIMH OT MbPBUTE OMMUTHU OW UMEHHO TO3H, HO Ce
OKasas HeyCrellleH.

benata e, ue U30MpeHOBUTE MOJIEKY/IM B KayuyKa Ca CBbp3aHU IO
ocobeH HauuWH. XHUMHUIMTe OTJaBHa OWIM ycrmend [Jla CBbP)KaT
M30TIPEHOBUTE MOJIEKY/TH, HO He 1o HeobOxofaumusi HaunH. OKa3Basio ce, de
M3KYCTBEHUSAT TIPOAYKT TIpUIMUa 1oBede Ha 2ymanepud. ToBa e BellecTBo,
KOeTO ce TojyyaBa OT HSIKOM MasjlaliCcKu AbpBeTa. TO CBIIJO € W30IpeHOB
Mo/iiMep, HO He e eflaCTUYHO UM TOopaZii TOBa He MOXKe Jia CJIY>KU Karo
3aMeCTHUTe/ Ha KaydykKa.

bunu u3non3yBaHU U JIPYrd HEHACHUTEHW BBIVIEBOAOPOAU W OWIH
MoJIyyeHU e/laCTUYHU Monumepu (HapeueHu enacmomepu). OT Haya/ioTo Ha
30-te roauHu B I'epmanus u CbBeTCKUSI CbHO3 HAllpUMep Ce W3II0/I3yBa
M3KYCTBEH KayuykK, TOjyueH OoT 6ymaodueH, UMsITO MOJIeKy/la e Karo Ha
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u3ompeHa, HO 06e3 MalKOTO pa3K/JOHEeHHe OT eWH BBbIJIePOJieH aTOM.
TBProBCKOTO My Me e OYHa.

B W3KyCTBeHM Kayuylyd Ca BrpakK[JaHU OPraHWYHU CheJUHEeHUs,
KOWUTO He ca BbIVIeBOJOpoAU. [ToBeueTo OT TX CU uMar obpuTe cTpaHu, HO
HUTO e[JH HsMa U3LSJI0 I0CTOMHCTBATa Ha eCTeCTBeHHsI KayuyK.

[Tpe3 mocieHUTe TOAWHNA XUMUIMTE Ce Hayuynxa Kak /la HarogobsT
camusi Kayuyk B jlabopaTopHM yc/ioBusi. TaliHaTta ce Kpuellie B MOAXOASILHS
KaTa/jnu3aTop, KOWTO Te ycrsixa Jja OTKpusT. (B pe3ysirar Ha OTKpHMBaHeTO Ha
Te3W KaTaJu3aTOpu BepPOSITHO CTaHa Bb3MOXKHO I0/ydaBaHETO Ha HOBH,
Hal-pa3/IMYyHU M0JIe3HU MMOJTUMEpHU. )

KaTo BBI/IEBOAOPO, KayuyKbT Ce pa3TBapsi B KEPOCHH U B MOA0OHU Ha
Hero TeYHOCTU. Te3n pa3TBOpy Ce HapuyaT KayuyyKosd 3aMda3Kd.
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TP BPBb3KU CA OLIE I10-YSA3BUMU

JIBa BBI7IEPOAHU aToOMa MoOTart fja 6bAaT CBbpP3aHu MOMEX/y CH C TPU
BPB3KM — TOBA € TaKa HapeueHaTa mpoliHa 8ps3kad. B To3u ciydaii Ha BCeKU
BBIVIEPOZIEH aTOM OCTaBa CBOOOZHA caMo IO e[iHa BPb3Ka 3a JIPyTr aTOM.
TakoBa e HanpyUMep CheIMHEeHUETO:

H—C=C—H

ToBa cheMHeHNe ce Hapuua ayemusien!!,

BbIyiepojHHTE BEpUTH C TPDOMHU BPB3KU B U3BECTHA CTEIEH MpUINyar
Ha BBbIVIEDOJHUTE BEpUrd C JBOWHU BPB3KU. ALIETUIEHBT MMa I10-MajKo
BOJOPOJHM arOMM OT eTwleHa (fABa II0-MalKko) U CJlefjOBaTeJHO e TI0-
HeHacuTeH. [Ipu TporiHaTta Bpb3Ka MMa IMOBeue HarnpeXeHue, OTKOJIKOTO MpU
[IBOMHAaTa BpPb3Ka. (,JeTBOpHa Bpb3Ka“ BIIPOUEM € ChbBCEM HEBb3MOXKHA.) 3a
3ara3BaHeTO Ha TpoOWHAaTa BPb3Ka e HeoOXOAWMO 3HAUWTEeHO KOJMUeCTBO

40



eHeprusi. Koraro alleTuieHbT ropu, TpoiiHaTa BPb3Ka Ce pa3KbCBa U 1jsijara
eHeprusi ce TIpeBpbIa B TOIUVIMHA. B pe3ynrar Ha ToBa IUIaMbKBT Ha
al|eTU/IeHa e Mo-ropell] OT IJlaMbKa Ha eTaHa UM eTUIeHa.

Tasu Tom/MHA ce U3MOo/A3yBa Npy OKCvKeHa. [I0TOK OT aljeTuaeH U oT
KUCJIOPOJ, Cé CMeCBaT W MOYyUYEeHUST TIPU 3arajiBaHe IJlaMbK Ce M3M0/13yBa
3a 3aBapsiBaHe U ps3aHe Ha MeTaqu. TakbB MUJIAMBK MOXKe [a pa3Tomu
CTOMaHara KaTo Mac/o.

HarmpexxeHueTo mnpu TpoWHaTa Bpb3Ka HWMa U [JpYyr pe3y/rar.
CbequHeHUsITa C TPOMHA BPbh3Ka MOHSIKOTa eKCIIoAupar. TexHuTe MoJieKy/u
ce pa3KbCBaT MpU TpOWHATa BpPh3Ka U CTaBaT TIO-TIPOCTH, 0e3 TPOWHM
BpPB3KHU. EHeprusita, ocBo0o/jeHa MpY MpeMaxBaHeTO Ha TPOWHaTa BpPh3Ka, e
MPUUKHA 3a CWJIaTa Ha eKCILI03UsTa.

ToBa Baku 0CO0EHO B C/ayuyauTe, KOTaTO BBIVIEDOAHUSAT aTOM OT
TpOliHaTa BpPb3Ka € CBBP3aH C MejleH WM ChC CpeObpeH aToOM BMECTO C
BOZlOopoJieH. TakuBa MemasnHu ayemuseHuou ca Mmo-0MacH! U OT eKCIIO3UBHU
KaTo MeTaHa. MeTaHbT eKCIUIOAUpAa CaMO TPU CMeCBaHe C Bb3[yX WU
KUC/IOpof,. MeTa/lHUTe alleTWIeHWIW He Ce HYXXZAsT OT BbHIIHATA IMOMOLI]
Ha KakKBUTO U Jla 6uio Apyru Mosiekynd. Jlopu U B CMeC C Bb3[yX MeTaHbT
He eKCIJIOAUpa, ako He ce Harpee. MeTa/iHUTe al|eTUIEHUU He ce HYXKJasiT
oT ToruivHa. [ToHsIKora e locTaTbueH U JieK yap.

MeTtaneH alleTW/IeHW], KOWTO He e eKCIJIO3WBeH, e Kajayuesusim
kapbud. HeroBata MomeKyna ChAbpska ABa BBIVIEDOAHM aToMa, CBbp3aHU
TIOMEX/1y CH C TPOMHa BPb3Ka, a /IBeTe UM OCTaHa/u BPb3KH Ca CBbP3aHU C
eIVMH-eAMHCTBEeH KasreB atoM. (Kamusrt e cpebprct MeTas. Toit ce cperria
BbB BapOBUKa U B KocTuTe. CheMHEHUs], ChAbPIKally Ka/llueBU aTOMU B
MOJIeKY/IMTe CH, Ca J0CTa Pa3MpOCTpaHeHH! B MOYBara.)

AXo Ka/ueBUsT KapOu/ Bie3e B AOMUP C BO/Ia, BOJHUTE MOJIEKYJIH Ce
CBBP3BaT C Ka/l[MeBUsl aTOM M IO 3aMeCTBaT C BOAOPOAHU aToMu. [lo To3m
HauMH ce TojiyuaBa arjeTwieH. I[lo BpemeTo, KoraTo Bejiocuriefiute Osxa
MHOTO Pa3MpOCTpaHeHH, a ejieKTpuueckute deHepueTa ¢ bGarepuu He Osixa
ollle MHOTO M3BECTHH, 3a (papoBeTe MM Ce H3M0/3Baxa KapOugHu samruy. B
MeTasieH CbhJl C Kajl[ueB KapOus ce Iyckaille Ha KalkKyd BO/ia U TIO/TyYeHUSIT
10 TO3UW HAauMH alleTWIeH 3axXpaHBallle CBeT/IMHUTE Ha (papa Ha Bejiocurie/a.
TakuBa 6sixa u ¢hapoBeTe Ha HSKOU OT ITbPBUTE aBTOMOOWIIH.

[Ipy  wusrpaxgaHeTo Ha CJIOKHU  MOJIEKYIM C  Pa3/IdyHO
rpejHa3HaueHre XUMHUKBT 00MUa Jja 3aroyBa OT MPOCTH CheMHEeHUs], KOUTO
Jla Ca KONKOTO e Bb3MOYKHO TI0-eBTMHHU U JIeCHOAOCTBITHU. AlIeTUIEHBT e
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eJrH OT Hall-Ba)KHUTE 3a XUMULWTE MH3XOAHW MdaTepHAJIH. q)aKT'bT, ge
TpOﬁHaTa BPB3Kd € MHOI'O borara Ha €Heprusd U My I103BOJIABA Ad pedarvpa C
roJjisim 6p0ﬁ pPeaKTHUBH, ITPdBU dLI€THUJIEHA Ollle ITO-II€HEH.

[1] ToBa HaMMeHOBaHUe e TPUBUAJIHO (CayuaiHo). To He OTroBapsi Ha
MeJKyHapoAHaTa HOMeHK/1aTypa. OKOHYaHHeTO 3a BbIVIEBOJOPOJ, C TPOMHA
Bpb3Ka 110 [UPAC e —uH ¥ NpaBUIHOTO HaMMEHOBaHKe Ha CbeJUHEeHUeTO e
,,€TUH“. — beJ.1ipeB. 1
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IJIABA 3
EAVH 1 MHOT'O ITPBCTEHU
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BOPBA C BOJIKATA

KakBo mpeur Ha /[BaTa Kpasi Ha e/lHa BBbIVIepOJHA Bepura ja ce
CBbPXKAT U /la oOpa3yBaT 3aTBopeH TpbcTeH? Huio. ToBa Moke fa craHe
BHHAru.

Hali-npoCTUAT NpbCTeH, ChAbpyKalll CaMO TPU BbIVIEDOAHU aToMa, UMa
CTpyKTypHaTa ¢opMyJia, KOSITO MOXKeM Jla HauepTaeM Taka:

H H
\ /

C
/\
H—C—C—H
/ \
H H

KakTo cu criomHsiTe, 0OMKHOBEHUSIT BBITIEBOAOPOJ, C TPH BHIVIEPOJHU
aroMa e TiporiaH. Korarto BbIVIEpOJHUTE aTOMM Ca CBbpP3aHU B IIPBCTEH,
MoJieKynata ce Hapuda yukiaonponaH. (IlpeacraBkara yukio— TokasBa, ye
BBIVIEPOJJHUTE aTOMH B MoJieKysiaTa oOpa3yBaT LMKbI WIA TPBHCTEH.)
N30061110 chefiHeHUsITa, KOUTO ChAbpyKaT MPbCTEHH OT aTOMH, Ce Hapuyat
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YukneHu coeouHeHusi. CheiHeHUsITa Oe3 MPBCTEHU Ce HapuyaT ayuk/aeHU.
(ITpencraBkara a— e OT TPBLKUA U O3HAUYaBa ,,He.)

LlukonponaHbT e aHecmemuk (AymMaTa WJBa OT TPBLKU U € CbC
CMUCBHJ ,,0e3 yceilaHe“). ToBa O3HauaBa, ue KOraro 4oBeK o Toeme C
Bb3/lyXa TIPU OIfpefieJieHH yC/IOBUs, TOM 3arybBa UyBCTBOTO CH 3a Oosika.
OOUKHOBEHO 3aryOBa U Cb3HaHUe.

ToBa AelCTBHMe Ha aHECTeTHIMTe Ce Ib/DKA Ha B/IUSHUETO, KOeTo
OKa3BaT BbPXY HepBHATa HU cUcTeMa. Bceku HepB e 3a00MKOJieH OTUacTH OT
MuenrMHoOBa 0OBUBKa. TSI ce ChCTOM OT MOJIEKY/U C e/IeKTPUYHU CBOMCTBA,
MHOTO CXOJIHU C Te3W Ha BbIVIeBojiopoauTe. I1pu Bb30yna HEPBHOTO B/IaKHO
npeHacsi ciab eysleKTpUyueH TOK, a MHe/JMHOBaTa OOBWBKA JIeMCTBYyBa Karo
M30J1aTop.

Koraro Oenmute apoGoBe ce U3IMBIAHAT C BBIJIEBOAOPOAUA (WU C
MoZiloOHU CheAVHEHHs1), YaCT OT BBITIEBOAOPOAHUTE MOJIEKY/A Ce TIOT/ThIlaT
B KPbBHUS MOTOK. OTTaM Te HaB/M3aT B pa3/IMuHKTe ThKaHU. Haii-niecHo Te
ce CMecBaT C Te3uW CbCTAaBKU B OpraHuM3Ma, KOMTO Ca U3rpajieHd OT
MOJIeKY/I, YNUTO eJIeKTPUYHU CBOMCTBA Ca To/J0OHU Ha BLITIEBOJOPO/IHHUTE.
[Topagu  ToBa  MHeNUHOBUTe  OOBUBKM  WUrpasiT  Ba)KHa  pOJIS.
BbrieBojopoiHUTE MOJIEKY/IM Ce HaTpymBar B TsX. [1JoM kaTo MuenvHoBaTa
oOBMBKa Ce TIpeTOBapyd C Te3W MOJIeKy/H, HepBHaTa [JeWHOCT CIivpa.
[TosiyuaBa ce Hell[0 KaTo KbCO CheJuHEHHEe B HepBa. MO3BKBT TIpecTaBa Ja
rprieMa UMITYJICH, HarpuMep 3a 60/1Ka, KOUTO Ce MPeHacsT OT HepPBUTeE.

Yrnorpebara Ha aHeCTeTULIUTE € CBbP3aHa C u3BecTeH pUcK. OT efHa
CTpaHa, KOraTO B/WIIIBA aHECTEeTWK, MAMeHThT TPsOBa /[a BAWIIBA U
KHC/IOPOZ, 3a Jja He ce 3aayiiy. [Topazy ToBa TpsibBa /a My Ce Io/iajie TOUHO
HeoOXofIMaTa CMeC OT aHeCTeTHK W KUCIopoA. Ta3u cmec e 0OMKHOBEHO
CWIHO eKCIyio3uBHa. ToBa Hajara Zia ce B3eMaT MpeAra3Hu MepKU Cpery
WCKDH, Jla He ce MY B 6/130CT U T.H.

OcCBeH TOBa KO/IMUECTBOTO aHECTETUK He TPsIOBa /la € HUTO TpeKaseHo
rojisMO, HUTO TMpeKajsieHO Manko. Cbpieto, bGemuTe gpoOoOBe U ApyTU
JKW3HEHOBa)KHU OpraHu Ce YIpaB/siBaT OT HepBHU UMMy/cU. [IpekaseHo
MHOTO aHeCTeTWK OuW [oBe/n [0 ,,KbCO ChbeAuHeHUWe“ B HepBUTE, KOWTO
KOHTpOJIMpAT Te3u OpraHu. AKO He ce B3eMaT He3ab0aBHO MeDKH, MalieHThT
yMHpa.

OT apyra cTpaHa, cjiefi KaTo MajueHTbT u3lajiHe B 6e3ch3HaHUe U MY
ce Mdajie nAa Juilla OOWMKHOBEH BB3AYX, aHECTeTUKHT 0OaBHO Hamycka
MUeTMHOBUTe OOBMBKM, OTHMBAa B JpOOOBeTe M Ce W3XBBLPJSA OT TSJIOTO.
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Masnko ciefi ToBa MUeTMHOBUTe OOBUBKH Ce BPBIIAT B HOPMAJHOTO CH
CbCTOSIHUE U MALMeHTHT Ce ChKUBSABA. AKO OrepalusaTa He e 3aBbplileHa,
HeoOXOMMO e JIOITb/THUTETHO KOJTMUeCTBO aHeCTeTHK.

[Topagyu BCWUYKW Te3W TIPUUMHU aHeCTeTULIUTe TpsibBa fJa ObjaT
npuiaraHu B ChbBpeMeHHUTe OO/IHWLIM caMO OT 0OyuyeHU XOpa, KOWUTO [Ja
TIIPOSIBSIBAT FOJISIMO YMEHHe U Tperia3/iuBOCT.

AHeCcTeTUUHUTe CBOMCTBA Ha pas/IMuyHUTe razoobpasHu
BBIVIEBOJOPOAY Ca pas/iMuHu. ETUIeHBT U aleTuIeHbT ca [0CTa CUJIHU
aHeCTeTUL[H, TO-CUJIHU OT HaCUTeHUTe BBIVIeBOAOPOAY C IipaBa Bepwura.
BbrneBosopoAbT C HaW-CWIHO aHEeCTEeTUUYHO [AEeHMCTBUE € LMKJIOINPOIaHbT,
KoWTOo Oe croMeHaT B HauajJ0TO Ha TO3W pasfen. Karo aHecTeTHUHO
BellleCTBO TOW e W3MOJI3yBaH 3a MpbB MbT Mpe3 1929 . u oTToraBa Hacam
NpoJbJ/KaBa Jia ce Trpuara.

EZHO OT mpeguMcTBaTa Ha LMKJ/IONPOIiaHa U eTU/eHa e, ye Te mMorar
7la ce CMeCBaT ChC 3HAUMTETHO KOJIMUeCTBO KUCIOPOZ, 6e3 ga rybsaT cumara
cu. ToBa HaMasisiBa BepOSATHOCTTA OT 3ajylllaBaHe Ha marueHTta. OT gpyra
cTpaHa obaue, cMecTa CcTaBa TBbp/le eKCI/I03UBHa.

46



IMECTOBI'B/IHUIIA

CoplljecTByBaT TMpPBCTEHU KAaKTO OT UeTHPU BBIVIEPOJHU aToMa
(umKnoOyTaH), Taka ¥ OT TeT (IJUK/IOMeHTaH), ecT ([UKI0XeKCaH) U TToBeJe
BbITIEPOAHU aToMU. Hail-uecTo TNpbCTeHWUTe Ce CbCTOSIT OT MeT WM I1ecT
(ocobeHo oOT 1IeCT) BBIZIEPOAHM aToMa. I[loBeueTo OT TepIIeHOBUTE
BBITIEBO/IOPOAM HAllpUMepP ChbPXKaT MPbBCTEHU OT I1eCT BhIVIEPOJHU aToMa
KaTo uacT OT MoJjieKynara ch. KapoTeHbT MMa IO eAWH MPbCTeH OT IIecCT
BBITIEPOAHU aTOMa B /iBaTa Kpasi Ha MoJjieKysiara CH.

Haii-BaXKHUSAT 111ecTu/ieHeH NPbCTeH OT BBITIEPOJHU aTOMHU € TO3M Ha
MosieKynaTa Ha 6eH301a. Jla cpaBHMM HeroBaTa ¢dopmyna (OT/ISIBO) C
dbopmysiaTa Ha LjUK/I0XeKcaHa (OTZAsICHO):

~
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BeH301bT Ma TpU JBOMHM BpB3KH. Te ce peiyBaT C IIPOCTH, Taka de
OeH30TbT MMa TPH CHpPerHaTH JBOMHHU BPB3KU. TOBa ro IpaBu ZjocTa cj1abo
aKTHBEH, II0-MaJKO aKkTUBeH OT LMKIoXeKcaHa Harpumeplll. 3a
obpa3yBaHeTO Ha OEH30/I0BHSI MPBCTEH € HeoOXoArMa I0-Majko eHeprus. B
pe3y/iTaT Ha TOBAa MHOrO TOJisiM Opol OpPraHWYHU CheJUHEHMs ChAbpKaT
0eH30/I0B TIPhCTEH KATO YaCT OT MOJeKyiure cd. Te3u CheguHEHHUS ca
TOJIKOBA MHOI'0, e XMMHMIIUTe 0OMKHOBEHO IT'M MIOCTABAT B CIIeL[ajieH Kac 1
I'¥ HapUuaT dpoMAamHu cseouHeHusl. ITbpBUTE HIKOJIKO TaKWBa CheJUHEHMS,
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OTKPWUTH B TIpUpOJaTa M CrHajailld KbM TO3W KJjac, Ca UMajid XapaKTepeH,
J0CTa TIpUSITEH apoMat; OTTYK TpOu3/Mu3a U HavuMeHoBaHHWeTO M. Obaue
TOBa He TpsibBa /la ce B3UMa IMpeKajieHo cepro3Ho. He e Bh3MOXKHO fia ce
pa3uyar apoOMaTHUTE CheAUHEHUsI OT [APYTUTe OPraHWYHU CheJUHEHUs
camo 10 MUpHU3Mara.

Koraro nuiiar (popmMyuTe, XUMULIMTE YeCTO ITbTH NEeCTAT BpeMe, KaTo
Mpe/ICTaBsAT MPbCTEHUTE OT BBIVIEPOAHU aTOMM upe3 MPOCTH T'eOMeTPUUYHHU
¢urypu. Hampumep QopMmysnaTa Ha LMK/JIOXeKCaHa Ce TIpeACcTaBs upe3
IIeCTOBI'bJIHUK, a Ha 6eH30/1a — 111eCTOBI'B/IHUK C TPU JBOWHU BPb3KU:

RN
N P

3a /[a ce CXBaHe CMHUCBHIBT Ha Te3u (HOPMY/H, ChAbPKAIIH
1€ CTOBI'BJIHULIA UK IPYTH GUTYypU, HeOOXOZAMMO € Jia Ce TIOMHSIT CIeJHUTe
ZIBe TIPOCTH TTPaBH/IA:

[TepBO: BBB BCEKM BPBX Ha ¢urypara TpsiOBa /a ce MOCTABH 10 eIuH
BBIJIEPO/IEH aTOM.

BTOpo: BCHUYKM [OITBIHUTENHA BpPB3KH, KOUTO He YyuaCTBYBaT B
oOpa3yBaHeTO Ha MpbCTeHa, TPsiOBa Ja ObAAT AOMBJIHEHU C BOJOPOAHU
aromu. (AKO yyacTBYBarT W JIpyTy aTOMH OCBEH BOJOPOJHUTE, Te Ce M3IICBAT
V3PUYHO. )

VIMeHHO Te3W TeOMeTpPUUHU (DUT'YPH Ch3/JaBaT BIIEUAT/IEHHETO, ue ca
TOJIKOBA CJIOKHU, M IIJIaIllaT XOpaTra, KOMTO He ca CBUKHAIU C TAX. B
JeNCTBUTETHOCT, aKO 3allOMHHUTE JIBeTe MpaBu/ia, HAMa Jia MMaTe mpo0/iemMu.
Bce mak, 1110 ce oTHacs /10 Ta3yd KHWTra, TeOMeTPUUHUTE (UTYPH Ije ObJar
W3IT0/I3YBaHU CaMO KoraTo e abCoMmoTHO Heo6X0AuMo.
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[1] Omge c mpepmaraHeTo Ha (opmynara Ha OenH3onma ot Kekyre
XUMULIATE OPTaHULIY Ca 3aTl0YHa/Iu /la CU O/TbCKaT T/IaBUTe C 00SICHEHHETO 1.
B MHOro OTHOIIIeHUsI peakIuUTe Ha GeH30/I0BaTa MOJIEKy/a ca TaKWBa, KaTo
Ye /i1 B MOJIeKy/iaTa HsIMa /IBOMHU Bpb3KU. (B KpaliHa cMeTKa HaluuueTo Ha
BOMHWTEe BPB3KK OU TpsiOBaso ia rpaBu OeH30/1a IOBeue, a He T0-Masiko
aKTMBeH OT [uK/JoxekcaHa.) CbBpeMeHHUTe TeOpUM 3a CTpoexa W
CBOMCTBaTa Ha aTOMHUTe Bede /a/loXa Ha XWMUIMTEe A0CTa 3a/l0BOUTENeH
orroBop. Te ca TBbpZe CJIOXKHHU, 3a Ja ObAaT pasriefaHu TyK, HO ca
CBbP3aHU C MOHSTUETO YaCTUYHU BPB3KU. MOXKeM /la mpreMeM, Ye I1ecTTe
BBIVIEPOJJHY aToOMa B OeH30JI0BHS MPBCTEH Ca CBbP3aHU TIOMEXKAY CHU C ,,eflHa
Y TI0/I0OBUHA“ BPB3KU, KOUTO Ca MO-MaJIKO aKTUBHU U OT eJMHUYHATa, U OT
[IBOMHATa Bpb3Ka. 1
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ITIO-MOIIIEH BEH3UH

KbM aTomMuTe, KOUTO U3rpakJaT MpbCTeHa, MOrar Jja ce CBbp’KaT eIvuH
WM TI0Beue BBITIEDOAHM arOMM (WM Bepura OT BbIVIEDOJHMU aToMH). Taka
MPUCHEUHEHUAT aTOM WM aTOMW Ce Hapuya CmpdHu4Ha eepuza. Haui-
MPOCTOTO TakKOBa apOMaTHO CheJWHEHHe Ce TIo/lyyaBa, KOraTto eJuH-
eIMHCTBEH BBITIEPO/IeH aTOM Ce CBbp>Ke ¢ 6eH30/I0BUS IPBCTEH:

CTpaHI/I‘—IHaTa Be€puUra Hd TOBad CbeAWHEHHE ce CbCTOM OT €eJHH
BbBIVIEPOAEH dTOM, CBbpP3dH C TPHU BOAOPOAHH. MoxxkeMm da T'O pa3srjiexaamMe
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KaTo MeTaHOBa MOJIeKysa, B KOSTO JIMIICBA eJWH BozopozeH aroM. Ilopaau
TOBa TakaBa CTpaHUYHAa Bepura ce Hapuua Mmemusa08d 2pynd. beH30/10BUAT
TPBCTEH, CBbP3aH C elHa MeTWUJIOBa IpyIia, Ce Hapyuua mosyosl.

AMH aKo UMa /iBe MEeTU/IOBU TPYNH, CBbP3aHU C 0€H30/I0BUSI TPBCTEH?
B TO3u C/iyuar CbliecTByBa Bb3MOXKHOCT 3a U30MepHs, ThiMl Karo [BeTe
METHJIOBU TPYIM MOraT [a ce CBbpXKaT C 0OeH30/10BUSl MPBCTeH T0 TpU
pa3/iMuHi HauvHa. Hal-lleCHUAT HauMH [a Ce TOKaXke TOoBa e, Karo Ce
M3I10/13yBa I1eCTOBI'B/IHMK 3a 0€H30/I0BUs TIPHCTEH U METU/IOBUTE TPYIIH Ce
Mpe/iCTaBsT C T10 e[jHa YePTUUKa, CBbp3aHa C Hero:

Bcsiko OT Te3u TpU Che[jJUHEHHUs Ce Hapuya Kcu/a1o4. 3a ia ce TOoKaXke
TOUHOTO Pas3Mo/iokKeHrWe Ha MeTW/IOBUTe T'PYIU, Tpeji HauMeHOBaHUEeTO UM
ce MOCTaBsi CbOTBETHATa Mpe/cTaBKa. Koraro [BeTe MeTWU/IOBU TIpyIu Ca
CBbpP3aHU CbC CbCEJHH BBLITIEPOJHA aTOMHU, CheAUHEHUETO € OPMOKCUAOA.
Korato mMeTuoBUTe TPYMU Ca B CPELIYTIONIOKHHUTE BbPXOBe Ha OEH30/10BUS
MPbCTEH, ChbeJMHEHUeTO € NAapakcuao41. AKO MeTUIOBUTe TPYNU ca B APYTO
pasIoJioykeHue, CbeJUHEeHUeTOo e Memakcuao. Te3u rpeACTaBKA MOTar fia ce
HaMuIaT ¥ CbKPAaTeHO: 0-KCUJ/IO0JI, M-KCHU/IOI U P-KCUJIOJ.

Te3u TMpOCTM apoMaTHU BBLIVIEBOAOPOAU — OeH30/, TOAYOo/l U
KCU/IOJTUTe — TIOBUIIIaBaT OKTaHOBOTO YMC/IO Ha OeH3uHa. BeH3UHBT, KOUTO
TM CbbpXKa, TIOHSIKOTAa Ce Hapuya apoOMAIMHO 20puBo, a TIOHSKOra
asuayuoHeH OeH3UH, 3all[OTO Ce WU3M0/3yBa 3a camojieTuTe. ApPOMaTHU
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ropvBa Ce WU3IO/I3yBaT M B OeH3WHa 3a HSIKOM CHBCEM HOBU MO/IE/H
aBTOMOOMITH.

Hapen c¢ papyrute cbeguHeHMsi He(ThT CbhABPXKa M apOMaTHU
BBIVIEBOAOPOAU. TOUHOTO KOIMUYECTBO € MPOMEHJIMBO M 3aBUCU OT MSICTOTO
Ha HedToHaxofuiieTo. B Hsakou npobu HedT or BopHeo (KanumaHTaH)
CbJbP>XKaHUETO Ha apOMaTHU BbIvieBogopoau gocrtura 40%.

ApoMaTHU BBITIEBOJOPOJM MOraT fia Ce MoayyaT U OT OUTYMUHO3HU
BbIVIUIA. TakuvBa BbBIVIMILIA Ce Hapuyar ,MasHU“ U cbabpxar 70-80%
Bbryiepon. OcraHanmute 20-30% mnpejcTaBasiBaT BOAOPOJ M OpPraHUYHU
CheZiMHeHUs (MOC/IeJHUTE Ca VIAaBHO BBIVIEBOAOPOAM). AKO TaKMBa BbIVIMILA
ce HarpsiBaT B OTCHCTBHE HAa Bb3AYX (3a @ He TOpsT), BCUUYKO JIPYTO OCBEH
BbIVIepOoja u3aura. OCTaBallUAT BbITIEPO/, Ce HapU4ya KOKC.

EgHa yacT OT Marepuasia, KOMTO W3/IMTAa TIPM HarpsiBaHETO Ha
OUTYMHHO3HHTE BBIVIMIIA, € Ta3000pa3Ha U ce Hapuua ceemuvieH 2a3. Tou ce
CBbCTOM IJIaBHO OT BOZOPOZ, M MeTaH. MaJjka 4acT OT Hero obade ce ChCTOU
OT MapyTe Ha TIO-CJI0KHH MOjeKynu. Te morar ga ObJaT OTAeeHH KaTo
TeUHOCT, HapeueHa s1eko macao. To npeacTaB/siBa 71aBHO OeH30J1, TOTYO/I U
Kcusonmd. OT BCeKHM TOH OWMTYMMHO3HM BBIVIMINA ce go0uBar okomo 12 1
TaKoBa JIeKO Mac/Io.

B JelicTBUTENTHOCT OT BBLIVIMIIIATa Ce TIoJiydaBa TIoBeue OeH307,
OTKO/MIKOTO OT HedTa. beH3on ce mpou3Bexja B [JOCTaThbYHU KOJIUUECTBa,
TaKa ue CJIY’>KA KaTO MHOTO Ba)KeH M3TOYHUK 3a T0/TyuyaBaHeTO Ha MHOTO TMO-
CJIO’KHU CheIUHEHUS.
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HADTAJINH U PAK

IlBa WM TOBeue MPBCTEHHW OT BBIVIEPOJHM aTOMM MoOrar Jia ce
CBBP)KAT KaTo KJIETKHTe Ha IMuesiHa MUTa. 3a TaKMBa KOMOMHALIMU Ka3Bame,
ye Ce CbCTOSAT OT KOHOEH3UPAHU NPsCMeEHU.

[IpocTo cheavHeHHWe C KOHJEH3WpaHW TIPbCTEHU e HapTaIuHBbT.
HeroBara Monekyna e wu3rpajeHa OT CBbp3BaHeTO Ha /[Ba OeH30/HU
npbcTeHa. [Tb1HaTa ¥ KpaTKata My (opMy/iu ca:

[TpotuBHO Ha 6eH30/1a, TO/yosIa U KCUIOUTE, KOUTO Ca TEYHOCTH TPU
oOMKHOBeHa Temriepatypa, HadTaiuHbT e Osi70 TBBPAO BeLeCTBO.
HaBpemeTo e Oun u3MosidyBaH Hali-Beue 3a Mpe/ilia3BaHe Ha JpexuTe OT
Mo, Mexxay ApexuTe B 3aTBOpeHU Kydapu WM B 1IKadoBe Ce MOCTaBsT
TomyeHIla HadTanrMH. Te 3amouBar Aa ce U3MapsiBaT U Bb3[yXbT Ce U3ITh/IBA
MOCTereHHo C rapuTe uM. OueBUHO MOJILUTe HaMHUpaT, ye TapuTe My ca
HenpusATHU, U OsiraT. [JHec ce u3Mon3yBar Mo-e(UKACHU CbeJUHEHUs OT
HaTavHa.

Manko KomvyecTBO HadTaauH Ce HaMHpa B JIEKOTO KaMeHOBBIVIEHO
MacJ/10, MOJy4aBaHO TpU JleCTUWIaLUsITa Ha KaMeHHUTe Bbrvivija. [To-romasmo
KOJIMYeCTBO obaue ce ChAbP)KA B CPEJHOTO U B TEXKKOTO KaMeHOBBIVIEHO
MacJIo.

CbeuHeHUs C TP, YeTUPH, TeT U MoBede KOHZEeH3VpaHU OeH30/10BU
MPbCTEHU Ce ChABP)KAT B TEKKOTO M B aHTPALIEHOBOTO KaMeHOBBIVIEHO
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Mac/io U B KaTpaHeHaTa cMosa (ocTaTbKa OT AecTwialusita). Hakou oT Te3u
CheZJMHEeHUs ca J0CTa OMaCHHU.

IIpe3 1914 r. ANOHCKM XVMMHLU YCTaHOBMXA 3a IPBB IIBT, Ue HIAKOU
ChbeJWHEHUs] OT KaTpaHeHaTa CMOJla MOraT Jla TIpeJJU3BUKAaT pak Ha Koykara
TIPU >KUBOTHHU, KOraTro TPeCcToAT AO0CTaTbyHO AbAro Bpeme. IIpe3 1930 r.
OpUTAaHCKM XUMHULIM OTKpuUXa 0C00eH BBIVIEBOAOPO/, H3rpajZieH OT IIeT
KOH/leH3upaHd 0eH30/10BU TPBbCTeHa, KOMTO Ce TojyuaBa OT KaTpaHeHaTa
CMO/la ¥ KOWTO MOKe [Ja TmpeausBuUkKa pak. CbeJWHEHUsATa, KOUTO
TIpeIN3BUKBAT PaK, Ce Hapu4daT kaHyepozeHHu. Ot 1930 r. Hacam ca OTKpUTH
JleCEeTKU KaHLIePOTeHHM BellleCTBa KaKTO B KAMEHOBBIVIEHUSI KaTpaH, Taka U
apyraze.

(Hammocsegbk ManKyd KOMMYECTBAa OT KaHI|EPDOTeHHM BellleCcTBa Ca
HaMepeHU B TIOTIOHEBHUS WM. JleKapuTe ce TUTAT Jjajid KUMa BPb3Ka MeXIy
I[UTapyTe U paka Ha OerTe ApoOOBe, 3aI[0TO TO3HW PAK Ce € Pa3mpOCTPaHuI
Haroc/ielbK MHOTO TI0Beue, OTKOJIKOTO MO-PaHo).

EnHa ocobeHO Ba)kHa KOMOWMHAIMS OT KOHZEH3WpaHH ITPbCTEHU
dbopmupa T.Hap. cmepoudHo si0po. I'eoMeTpuuHara ¢urypa, KosiTo ouepraBa
TOZIPEXIaHeTO Ha HETOBUTE aTOMH, €:
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OO61110 IPbCTEHUTE Ca YeTUPH. TpHU OT TSIX ca U3TrpafieHu OT TI0 IIeCT
BBIVTIEDOAHM aToOMa M Ca pasnoiokKeHW Mof bruia. (Taka mogpeneHuTe Tpu
npbcTeHa OQopMAT ¢eHaHTpeHOBaTa TIpymna.) YeTBbPTHUAT TIPBCTEH,
Tpe/iCTaBeH rope BJSCHO, ChbAbpKa CamMO MeT BbIVIEpOAHU aroMma. [osisam
Opoil cbequHEHHUsI C TakaBa TI'DYIHMPOBKa OT TPbCTEeHU Ca HaMepeHH B
JKUBUTE ThKaHU. HIKOM OT TAX Ca U3K/TFOUMTE/THO BaXKHMU.

CbeuHeHUsTa OT TO3U KJlaC Ce HapyuuaT cmepouou.

[Ipvmep 3a BBIVIEBOAOPOZ OT Trpynara Ha crepougure e 20-
memuixonaHmpeHsm. OCBeH CTEPOMIHOTO $IPO B MoOJIeKyjlaTa CU TOU
ChABPIKa OIlle €JUH MPbCTEH, JAeBeT ABOVMHU BPb3KM U CTPAaHWUYHA BEpUra —
eqHa MetusoBa rpymnalll. MHTepeceH e ¢akTbT, ue MeTH/IXONAHTPEHBT e
eHO OT HaW-OMaCHWTe TI03HATH J0Cera KaHL[ePOTeHHU BellecTBa. 1'bi Karo
MOJIeKy/siaTa Ha HSKOU Ba)KHUA ChbeJUHEHUs] B YOBEIIKHSI OPraHWU3bM CbILO
MMaT CTEepOMAHO SIApPO, XWMWLIUTE CH 3ajaBaT BBIIpOCa, [Jald Te3u
Cbe[[MHEHUsI He ce TIpeBpbIlaT CayyaliHO B Hello, TogobHo Ha 20-
MEeTUWIXOJIaHTPeHa. BbIpOoChT e fanu ToBa He e MpUUYMHA 3a Pa3sBUTUETO Ha
pak B opraHu3Ma. M3rnexja HeBeposATHO, HO He e W3K/IUeHa U Tasu
Bb3MO>KHOCT.

[1] MexxnyHapoHaTa HOMEHK/IaTypa TpeABMXKAa LSIZIOCTHA CUCTeMa
3a HOMepvpaHe Ha BbIVIEDOJHUTE arOMU BbB BEePUTUTE U B IPBCTEHUTE.
HaumeHoBaHue kato 20-MeTWU/IXO/IaHTPEeH IOKa3Ba, ye MeTW/IoBara Irpymna e
CBbp3aHa C BbIviepofieH atom Homep 20. Pa3bupa ce, HeoOxoauMoO e f1a ce
MO03HaBa CUCTeMara Ha HOMepHpaHe, 3a [jla Ce CxXBaHe KakBa e (hopMmysiara,
Karo ce 3Hae caMO HavMeHOBaHUeTO. OTKPOBEHO Kas3aHO, BWK[AAU CMe
OTMTHU XMMHULY, KOUTO Cce 0ObPKBaT MPU HOMepUpaHeTo Ha atomuTe. B Ta3u
KHUTa HAMA /la ce 3aHMMaBaMe MHOIO C TO3U BbIIPOC. 1
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IJIABA 4
COJIEOBPA3YBAIIINA EJIEMEHTUN
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BbBEXJIAHE HA HOBA ATOMUA

Hocera roBopuxme 3a OpraHAYHUA CheAUHEHUs, YUUTO MOJIeKY/IH Ca
M3rpajleHdu caMO OT BBIVIEPOJ W BOJOPOA. Bpeme e jna BbBesem u Jpyru
BU/IOBE aTOMHU.

[a 3aroyHeM c rpyrara ejeMeHTH, HapeueH! xaj102eHu. B Tasu rpyra
MMa YeTUPH BaXKHW ujieHa: ¢ayop, x10p, 6pom u lod. dnyopbT e
Oneno3esieH ra3, MHOTO OTPOBEH M MHOTO aKTWBeH. B JelicTBUTeTHOCT
(GyopbpT e Hak-aKTHUBHOTO MO3HAaTO XWMHYHO BelecTBO. ToW pasnaza
IIOUTU BCsIKA MOJIeKyJia, C KOSATO BJ/M3a B [OIKP, KaTO 3amMeCcTBa HAKOU OT
HeWHUTe aTOMU ChC CBOU COOCTBEHM.

XJIOPBT € )KbITO-3€/IeH a3, ChIII0 aKTUBEH U OTPOBEH, Makap U B MO-
Majka crerieH oT ¢uiyopa. BpoMbT e TbMHOYEpBeHa TEYHOCT, a HMOABT €
TBMHOCHBO TBBPJO BejecTBol 1.,

[Tpu Bce ue Te3u BellleCTBa Ca OTPOBHU CaMU T10 cebe CH, aTOMUTe UM
Morat fa oOpa3yBaT 4acT OT MOJIEKYJUTe Ha HEOTPOBHU CbeJuHEeHUS.
HarprMep X/JI0peH aToM MOXKe Jia ce CBBbp)Ke C HaTpHeB aToM %), TIpu KoeTo
oOpa3yBa Hampues xi1opud, Wid 2omeapcka con. Pa3bupa ce, conra He e
orpoBHa. HarmpoTus. T4 e cbijeCcTBeHO BakHa 3a KUBOTA.

®nyopbT, OPOMBT M MOABT CHILO Ce CBLP3BAT C HATPUs, TIPU KOETO Ce
ToJTyuaBaT CbeJuHeHus1, mofo06Hu Ha conta. (Te3u apyru ,,com” obaue ca
ToBeue WM MO-MajaKo OTpoBHM.) Camara Ayma ,,XaJloreH“ Mpou3/iu3a OT
I'PBIKU 1 03HauaBa ,,cosieobpa3sygaril”.

B opraHuuyHUTe CheJHeHUs] pa3IMUYHUTe aTOMU Ce OTHACAT MOA00HO
Ha BogopogHute. KakTo npu Bogopoja, BCEKA OT TAX MOXKe [ja Ce CBbpXKe
CaMo C eJJUH JPyT aTOM.

XUMHUUHHTE CHMBOJM 3a (yopa ¥ Moja ca HavajHWTe OyKBM Ha
TeXHUTe HaumeHoBaHusl. PynyopbT ce o3HauaBa C F, a nogeT c 1. 3a
CbXajeHve He MOXe Ja Ce HamnpaBd CbLIOTO 3a Xjopa. CumBosibsT C
npe/icTaB/isiBa Bbriepo[. CHUMBOMBT 3a XJiopa TpsibBa nAa Obae Helo
pazmuHo U 1ol e Cl. BykBara B e cuMBOmbT Ha eneMeHTa O0Op, Taka ue
CUMBOJTBT 3a 6poma TpsibBa fa 6be Apyr. Toii e Br.

B [eUCTBUTETHOCT MOBEYETO e/IeMeHTH UMAaT CUMBOJIM, CbCTaBEHU OT
nBe OykBu. IIbpBaTa OOWKHOBEHO € HauajgHaTa OT JIaTUHCKOTO
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HalMeHOBaHWe Ha ejieMeHTa. 3a BTopa OykBa ce u30upa HSKOsS Jpyra OT
HauMeHOBaHHWeTO My. [IbpBaTa OykKBa e BUHAru I7laBHa; BTOpaTa — BUHAru
MasKa. Haripumep cUMBOTBT 3a Xji0pa He Moxke fa 6bae CL wmu cl. Toit e
CL

OT uyeTHUpUTe XaJIOTEHHU ejleMeHTa XJI0PbT e Hali-OOMKHOBEHHUAT U
yuaCTHeTO My B OPTaHUUHUTE ChbeJUHEHUS e U3yueHO Hal-T1opo6HoO.

[1] Moxe 6u 10O3HaBaTe Taka HapeueHHUs ,,HoA“, KOWTO e KadsiBo-
yepBeHa TEUHOCT. B eHMCTBUTENTHOCT TOBA € ,,i0JHa TUHKTypa“ — pa3TBOP
Ha Mo/ B CMeC OT aJIKOX0JI U Bojia. 1

[2] Hatpusat e Mek cpebpucT MeTas. Toii e MHOTO aKTHBEH M OTaceH
caMm mo cebe cu, HO obOpa3yBa YacT OT MHOTO OOMKHOBEHH, IOJe3HU
cbequHeHus1. [TogobeH Ha HaTpHsi MeTasl, 3a KOWTO Iije CTaBa AyMa Ha HSIKOU
MecTa B KHWTaTa, e KaJusT. 1
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CUI'YPEH, HO OITACEH

Ha 3arouHeM C Hello NOpocTo. [la TMpejrionoXuM, uYe BCUYKU
BO/IOPOJHY aTOMU B MOJIeKyJlaTa Ha MeTaHa ca 3aMeCTeHU C XJIOpHU:

?I
CI—(|3—CI
Cl

[TonyuaBa ce cbeauHeHWeTo mempaxaopmemad. (IlpencraBkara
mempa— e OT TpblKaTa JAyMa 3a ,ueThpu“.) IloHsIKora 3a KpaTKOCT
CbeIMHeHWeTOo Ce Hapuua ,,TeTpaxJiop®.

brarojapeHre Ha Te3u XJIODHM arOMM TeTpaxJOpMeTaHbT Ce
pa3ivMuaBa B HSIKOM OTHOLLIEHWsS OT MeTaHa. MeTaHBT e ra3 mpu CTailiHa
TeMIiepatypa, a TeTpaxJopMeTaHbT e TeuHOCT. OOHWKHOBEHO TerJIoTO Ha
BBIVIEBOZOPOAUTE e OKO/IO 4/5 OT TeryioTO Ha BoJara, HO TeTpax/j0pMeTaHbT
e 1,5 m1bTH O-TEeXXBbK.
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Haii-BaykeH e cregHUST (akT: MPU 3aMeCTBAHETO Ha BOOPOJHHUTE
aTOMA C XJIODHA CBhEeJUHEHHWETO CTaBa T[I0-Ma/JKO Bb3IJIaMEHUMO.
TeTpax/opMeTaHbT, KOHWTO HsAMa BOAOPOAHM aTOMM B MoJieKy/jaTta CH,
30010 He ropu. Ha mpakthka TOH ce ymnoTpeOsiBa B HSKOM
noxaporacutenu. [Ipy raceHeTo Ha moxkapa, IMOMafalKu BbPXY I[JIaMbKa,
TEYHUAT TeTpaxopMeTaH 6bp30 ce u3mnapsgalll. TTapure My ca Haj net meTH
TO-TEXKKU OT Bb3/lyXa, Taka ue He Morar ja ObjaT oTcTpaHeHM JjiecHO. Te
MOKpUBAT IlaMbKa M TIpeKpaTsBaT J0CThbIla Ha KUC/Iopon. Twbi Karto
TeTPax/JIOPMeTaHbT He TOPU U He TIO/AbP>Ka TOPEHeTO Ha JPYry BellecTBa,
TJIaMBKBT yTracea.

Wma enHo cmabo msicto obaue. [Tapute Ha TeTpax/jiOpMeTaHa ca 0CTa
oTpoBHU. [Topajiy Ta3u MpUUYMHA M3M0/I3yBaHETO MY 3a TaceHe Ha MoXKapH B
cs1ab0 TIpOBeTPSIBAHU TTOMeEII[eHUsT € PUCKOBAHO.

TeTpax/i0pMeTaHBT Ce CMeCBa Taka JIeCHO UM ObpP30 C Ma3HUHH, KaKTO
U BbITIeBoZiopoauTe. Tol CBHIO MOXKe /a CAY)XKM W Ce W3IO0J3yBa IIpH
XUMHUUECKOTO UYHCTeHe. TeTpax/IopMeTaHbT e MO-CKbIT OT ITeTPOJIEBUS eTep U
OT APYTUTe BHIJIEBOZAOPOAM KaTO CPEe/ICTBO 3a XMMUUECKO uucTeHe. Ho Toi
MMa rojIIMOTO TPeIMMCTBO, ue e Ge30raceH, Thi KaTo He TOPH U MOXKe [ia Ce
u3non3yBa 6e3 crpax oT mo)kap wiu ekcruiosus. Obade He TpsibBa zma ce
3abpaBsi, ue TOM e OrMaceH B Jpyro oTHoileHue. TpsiOBa fa ce BHMMaBa 3a
napute My. IIpy OTCTpaHsSBaHETO Ha Ma3HHW Te€THa C Hero TpsbBa jga ce
OCHUrypH JJ06p0o MpoBeTpsiBaHe.

Bb3MOKHO € ¥ He BCUUKU BOZOPOAHU aTOMU Ha MeTaHa fAa Obaar
3aMeCTeHH C XJIOpHU. [la TIpeJroioXkum, ue ca 3aMeCTeHH CaMo TPH:
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(EI
CI—(|3—H
Cl

ITonyyaBa ce chenuHeHHeTo x10pogopmt?l, koeto e mMoxe 6u Haii-
M3BECTHOTO (TIOHE I10 UMe).

[TouTu BCUUKYK CMe Ye/id TIPUK/TFOUeHCKH pa3Kasu, B KOUTO HsKOM OuBa
MoBaJ/ieH, KaTo My MOCTaBAT HarloeHa C XJIopo(opM HOCHa Kbpria. ToBa He e
U3MUCTUIA. XI0podopMBT € MOIleH aHeCTeTUK M KaTro TaKbB e Oul
W3MO0JI3yBaH Mpefud ToBeue OT BeK. bpuranckusTt yiekap [IxerimMc CUMCBHH
npeB TO u3npobBa BbpXy maiueHTH Tipe3 1847 1. [lo-KbCHO TOW TO
M3Mo/3yBa Zia 00/leKur pOAWTHUTEe MBbKM Ha Kpanuija Bukropus. B ToBa
OTHOLIEHWe CpelljHa/l W3BeCTHa OMO3MLMs, 3allloTO XOpaTa BSIpBaJiv, 4Ye
rOCIIOZ, Cb3HATEeTHO € OCTAaBWJ/I UOBEKa /1a CTPajia U e e TPelIHo /1a Ce MeCUM
B HETOBUTe T/IaHOBe. B moikpera Ha ToBa Te LutHpany bubnvsara, KbAeTo B
,butne®, rmaea 3:16, rocrno/ ka3Ba Ha EBa: ,,C 60JKHM 11le pakzaril Aeua“B].

Ob6aue g-p CUMCBH M3TBKHAJ, Ye KoraTo oT AJJaMOBOTO peGpo rocriof
cb3gan EBa, TOM 1 e MOCTY>XUI C HIKaKbB BUJl aHECTETUYHO BelecTBo: ,,/
naze rocriof 00r Ha 4oBeKa ABJAOOK ChbH M KOraro 3aclia TOM, B3e eIHO OT
pebpara My ¥ 3ambJIHM OHOBA MsicTo ¢ st (Burtue, rmasa 2:21)!4). Tosa
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pelllaBa cropa, a (akThT, Ue Kpasjuija Bukropus e yrorpebusa yIiouKa,
JOTIpUHACS B TO/IsiIMa CTeleH aHeCTeTULIUTe Jla ce Bh3IMpHeMaT KaTo Hello
TOPSIIbYUHO.

[lokato ApyryTe aHeCTeTULIA B OOIIM JIMHUU Ca ,,[IOPSI/bUHU, He TaKa
CTOU BBIPOCHT C Xj0podopma. HeroBoTo Hau-ronsiMo NMpeauMCTBO e, e
MpaKTUUeCKY e He3arnaauM. Hali-roneMusT My HeJJOCTaThK e, ue TOU e A0CTa
OTpPOBEH, TOBeue OT APYyruTe aHeCTeTUUHU BelljecTBa. /IHeC rMpakTUuecKu
TOW He ce yroTpebsiBa, ako pasrojiaramMe C ApPYr aHecTeTWK. Jlekapute
Mpe/riounTaT Zia MoeMaT pUCKAa OT MOoXap WM eKCILIO3Usl, OTKOJIKOTO C
xj0podopMa /la HaBpeJsAT Ha TalueHTa.

[1] Temmneparypara Ha KulleHe Ha TeTpaxjopMmeTaHa e 77°C, a
TemIieparypara Ha KuIleHe Ha caMus MetaH e —161°C. 1

[2] Moxe 6u cTe 3abens3and, ye HEBUHATU TOSICHSIBAM OTKbjle
TPOM3/IM3aT HAMMEHOBaHUSATA Ha ChefuHeHusiTa. [IoHsikora u a3 caMusT He
3HaM; WM 3HaM, HO CMsITaM, ue TIOApPOOHOCTUTe He Ca BaKHU. [IpyT MbT ITBK
HaMMeHOBaHHETO He MOXKe /la ce pa3bepe HaITb/IHO, JOKaTO He ce pa3ryiejat
W IDyTU ChbeJVHEeHUs B Ta3u KHUra. ToBa ce OTHacs 3a xjopodopma U 3a
HSIKOU [IPYTU ChbeIUHEeHWs], CTIOMEHATH I0-paHo. 1

[3] Bwxk I knura MoticeeBa, ,,butue®, usgageHa 1982 r. — ben.pen. 1

[4] Bk I kaura MoticeeBa, ,,butue®, usgageHa 1982 r. — ben.pen. 1
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OXJIAXKJTAHE HA KOJKATA 11 YHUIIIOJKABAHE HA
I'BPBEHULIA

BomopogHrTe aroMu Ha BCeKM BBIVIEBOAOPOJ, Morar nAa Objar
3aMecTeHHU C XJIOpHU. HarprumMep efiiH BOJIOPOZIEH aTOM OT MoJieKysara Ha
eTaHa MO)Ke /la ce 3aMeCTH C e/IUH xjiopeH atoM. [TosyueHOTO Che/[iHEeHUe
e emuxiopudlll,

ETunxnopyubT e HUCKOKUIISIA TeYHOCT. Temmeparypara My Ha
kurieHe e camo 13°C. ToBa 03HauaBa, ye TOW e TEUHOCT Tpe3 3uMaTa U ras
Tipe3 JISITOTO.

JlekapuTe [ObpKaT eTUAXJOpWJAa B MalKd CbJOBE C TeCHH
XepMeTUUHHA HaKpaWHHWIM, 3a Jia He Ce M3MapsiBa. Korato uckar fga ro
W3T10/13yBaT, Te OTBApST CIlelMa/iHa Kiara. ToryiiHaTa Ha pbhKaTa IpeBphIlia
YyacT OT TeYHOCTTA B ra3 M Ha/sIraHeTO Ha rasa M3T/acKBa TeUHOCTTA Ipe3
K/lariaTa HaBbH BbB BU/l Ha (PUHU KaITUMI[H.

Te3u Karmuuild Cce HAacouyBaT KbM MSCTOTO, KbAETO HSIKAKBa MasKa
MH(DeKIMs W3UCKBA KpaTKOBpPeMeHHa XWpypruuyecka Hameca. TeuHOCTTa
KMUIIBa BeJiHara II[0OM ZIOKOCHe TOTl/laTa KO)Ka Ha TaijpeHTa. T KUY ToJKOBa
6bp30, Ue M3B/IMYA TOJSIMO KOJIMYECTBO TOIUIMHA OT Koxkaral?l. Mscroto
TIPeTHPIIsIBA HEI[0 KaTo HM3Mph3BaHe, CTaBa Os/io M BpeMeHHO 3arybBa
HaITh/THO UyBCTBUTEIHOCTTA CH. AKO JieKapsaT pabotu 6bp30, Tpeau Koxkara
Jla ycriee Jia Cce CTOI/IM OTHOBO, TOM MOyKe Jia Tipoperke HWH(EeKTHPaHOTO
MSCTO U [la HampaBH KaKBOTO e Heobxoaumo, 6e3 TMalMeHThT [a
MouyBCTByBa 0Oosika. BerjectBo, koeTo TmipeAau3BuKBa 3aryba Ha
YyBCTBUTETHOCTTa CaMO Ha YacT OT TS/J0TO, Ce Hapuua MecmeH
aHecmemux.

ApomaTHHTe CbeIMHEHHs ChIII0 MOraT Jla ChAbpyKaT XJIOPHU aTOMH.
MonekysaTa Ha 6eH30/1a MOXKe Jla ChbP)Ka eWH XJI0peH aTOM Ha MsICTOTO
Ha eIMH BOJIOPOZIEH aToOM, HO e Bb3MO)KHO U IIeCTTe BOAOPOJHN aToMa Jia ca
3aMecTeHH C XJIOpHH. beH3om0Ba Mosekyna 6e3 eAuH BOZOPOJEH aToM Ce
Hapuua ¢enunoea 2pynal®l, a Ge3 aBa BomopomHU aToMa e (beHuneHoea
epyna. ITopagu ToBa OeH30JI0B TPBCTEH C /IBa XJIOPHU aTOMa, 3aMeCTBalld
[Ba CpEeIIyTIo/IOKHH BOJOPOAHHM aToMa B TIPbCTeHa, Ce Hapuya
napagenunenduxaopudl?l. (ITpeacraBkara Ou— e OT TPHIKM M O3HauaBa
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,»ABe“.) [IlHec moMakWHUTe ca 3al03HaTU C Te3W BellleCTBa, ThH KaTo Te Ca
HaBJIe3/IM IIMPOKO B OOMKHOBEHUsI >KUBOT. I[lapadheHUNeHAUXTOPUABLT €
uHcexmuyuo, T.e. youer| Ha Hacekomu!”.

EViH 0-u3BeCTeH UHCEKTULIU/, € CbeJUHEHUEeTO, TI03HAaTO T0J, UMeTO
OOT. To Ge mycHaTo 3a MPBB ITBT KaTO WHCEKTULIWA/, OT e[Ha IIBekIjapcka
dupma npe3 1942 1. u cnen Bropara cBeTOBHa BOWHA MpHUZIOOW IITMPOKO
pasmnpoctpaHeHue. [To-kbcHO obaue ce oka3za, ue /T mma KaHIepOreHHO
JIeMCTBYE U e OTPOBHO He CaMO 3a HaCeKOMHUTe, a U 3a yoBeka. [lopagy ToBa
To Ge 3abpaHeHo. [1pe3 1947 r. 6e ycTaHOBEHO, Ue MyXHUTe Ca 3arloyHa/Iu Jia
nipuA00uBaT pesrcTeHTHOCT cripsimo JI/1T.

OOT e mpuMep 3a TOBa, KaK Xopara, JOPU U XUMULMTE CbKpallaBar
OBJITUTe XUMUYHU HauMEHOBAHMS Ha CheJlMHEHHATa, KoraTto TpsibBa fa ce
ynotpebsieatr uyecto. (Kakto ce kazBa OOH 3a OpraHuszaiusara Ha
obenvHenute Hatmu wiu CAIIl 3a CbeauHeHUTe aMepPUKAHCKH I[aTH.)
[TenHOTO HauMeHoBaHwe Ha AT e [guxjopAU(pEHUNTPUXIOPETaH.
Bwxpare m OTKBbJe Y/JiBa CBKpalleHUeTo?
,Z[Hxnop,l[mbeHHJITpHXJIopeTaH[G]. (ITpe3 mocnegHUTE HAKOJKO TOAWHU BCE
roBeuye XUMUKaJIU CbC CJAOKHUA HaWMEHOBAHUsA CTaBaT U3BeCTHU
I0CPeCTBOM UHULIMAIUTe CU. Ta3u TeHJeHLUs OTMBA IpeKaseHo Jajied U
KaKTO HSKOM XHUMHIIM JIOCTa CAapKaCTMYHO Ka3BaT, ce Tio/yyaBa ,,a30yuHa
cyna“ oT UMeHa.)

Moke OM Te3u WMHULIMAIK BU 3a/I0BOJISBAT. 3all[0 /la CA WU3Kb/ITUBaMe
e3H1Ka, KOraro U MHULUaInTe Ca AO0CTaTbuHU?

HaumeHoBaHWeTo obOaue HM Ka3Ba HeIO, KOETO WHHUIIMAIUTE He
morar. To HM TIOKa3Ba KakK M3IJieKJa MoJjeKynara. b KaTo [bJIrOTO
HauMeHOBaHWe 3aBbpIlBa C ,eTaH*, MOXeM /A 3all0yHeM C eTaHOBaTa
MoJsiekysna. ToBa, ue e ,, TpUX/iOpeTaH, 0O3HayaBa, ye TPU BOZAOPOAHU aroMa
OT eTaHa Ca 3aMeCTeHHU C TPU XJIOPHU aroMa. [1o-HaTaTbK HaMMEeHOBaHUETO
MOKa3Ba, 4ye [IPyrd /iBa BOJOPOJHU aTOMa Ca 3aMeCTeHU C XJ0p(eHUu10BU
IpynH, KOUTO ca OeH30/10BU TIPbCTEHU, B KOUTO €JWH BOJOPO/IEH aTOM e
3aMecTeH C x/10peH atoM. ETo Taka ctosT Hemjaral 7.

YynHOo /1 BU e 3a11]0 e Ba)KHO Jia ce 3Hae (popmysara?

[lpurioMHeTe cu, ye caMO KaTo 3Hae (hopmy/aTra, XUMHUKBT € B
CbCTOSTHME TIPaBU/IHO /a paboTu ¢ JajeHo cheauHeHue. Toli He MoXke [a
TIpeBbPHE e/HO Bell[eCTBO B /IPYro, ako He 3Hae ¢opMmysiaTta My; WU TIOHe
He MOXKe /la TO HarpaBH 0 pa3yMeH HauvH. Moxke fia paboTu HaCIyKU, HO
TOBa He e e()UKaCHO.

64



Hsakou mojie3H OpraHWuYHU BeleCcTBa Ca MPUPOJHU CbeJUHEHUS.
ToBa 03HauaBa, ye Te Ce MoJyiyyaBaT OT ThKaHWUTe Ha KUBWA OPraHWU3MU; WU
OT JIeHiCTBHETO Ha HSIKOU >KUB OPTaHU3bM BbPXY OOKPBKEHUETO MY; U/ OT
OCTaTbLUTE Ha I0-PaHO >XUBeJU OpPraHu3Mu. [Ipyru OpraHuuHMU BeljecTBa
He CbILeCTBYBaT B IPUpOZATa, a Ce MpousBeXxjar oT xumuLure. ToBa ca
cuHmemuyHume coseouHeHus. ([ymara ,,CUHTETMUeH“ e OT TPBbLKHU
IIpoOU3X0/l W O3HauaBa ,,CBbp3BaHe", , 00enuHsiBaHe”.) /T e mpumep 3a
CUHTETUYHO CheJIMHEHMeE.

[Hec HaleTo exxkeHeBUE 3aBUCH OT XW/ISAU CUHTETUYHHU BelleCTBa.
(ITomucnere camo Kak eauH wuWHceKTuidg karo [T pompuHacs 3a
yBe/iMuaBaHe Ha XpaHUTEe/THWTe 3aracy, KaTo YHUIL0XKaBa HaCeKOMUTe,
KOWUTO KUBEAT OT TSIX; KaK TOW TOHM)KaBa CMBPTHOCTTa OT 0O/IeCTH Karo
Majiapusi U TUdyC, KOUTO Ce MPeHacAT OT HAaCeKOMU. )

Karo apyr nnpumep B3emete capaHd. ToBa e CHHTeTUYHO CheJHeHUe,
KOeTO e MOo3HaTo Kato (uH rmpo3padeH ¢wiM. Tol ce wu3Mona3yBa B
JIOMaKMHCTBOTO 3a yBMBaHe Ha XpaHa, 3a TOKpWBaHe Ha O/roma W T.H.
W3rpasieH e OT [ObJTOBEPM)KHU MOJIEKY/IM Karo TMOJIMETUJIEHa, CaMO yYe
BCEKU BTOPU BBIVIEPOJIEH aTOM e CBbp3aH C elMH WX C [Ba XJIOPHU aroMa.
[pyr npumep e HeonpeHsMm, KOUTO e U3KYCTBEH KayuyK. Tou rpe/jcTaBisiBa
BBIVIEBOJOPOJHA Bepura, B KOSAITO BCEKU YETBbPTHU BBIVIEPOJEH aTOM e
CBbp3aH C XxjopeH aroM. [lomyuyaBa ce OT cCbeguHeHHe, TI0j0OHO Ha
M30MpeHa, B KOUTO CTPAHWYHUAT BBIVIEDOJEH aTOM € 3aMeCTeH C XJIOpeH
atoM. ToBa cbelMHEeHUe Cce Hapuya X/10pONpPeH.

TakvBa CHHTETWYHM BeljeCTBa Ce TOo/JydaBaT LieJIeHAaCOYeHO OT
XUMUIUTE, KOUTO 3HAST Kak Jla 00eJUHSAT aTOMWUTE TI0 OIpezie/ieH HauuH.
OcBeH ToBa Te TpsibBa IIpe/[BapUTE/IHO Jia UMAT TOYHA TIpeJCTaBa KaKBH
CBOMCTBAa MOraT Jla OYakBaT OT HOBOTO CbheJJuHeHHe. ToBa He MOXe Ja ce
noctTurHe 0e3 3abI00UEHH TIO3HAHWSI 3a aTOMHAaTa CTPYKTypa Ha
OpraHUYHUTE MOJIEKYIIN.

N Bce mak or HaumMeHoBaHusd Kato [I/IT wiv capaH uMma roJjisgMa
ro/3a. 3a roBeyeTo OT HAC U TOBA € [0CTarbuyHO. BBIIpeky TOBa BUHArU
TpsibBa /la Ma Xopa, KOUTO /ia 3HasIT ITb/THOTO HauMeHOBaHWe, CBbP3aHO C
VHUL[MQ/IUTe WIKX C TBHPrOBCKOTO Ha3BaHWEe, W KAaKBO O3HauaBa TO B
CTPYKTYPHO OTHOIIIEHWe, ThH KaTo TOBa IIie e OT I10/13a 3a BCUUKH Hac.

[1] Beue Ge ka3aHo, ue MeTaH 6e3 eIMH BOJOPO/IEH aTOM Ce HapHua
MeTH/I0Ba rpyma. ChIIOTO MOXKe Jia Ce KaXke 3a BCEKM BBIVIEBOAOPo/. EraH
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Ge3 eaWH BOZOPOZIEH aTOM € eTWIOBa rpyma. [lo CBIUS HauvH HMa
TIPOITK/IOBA IpyTa, OyTHI0Ba rpyria, u300yTHUI0Ba rpyra v T.H. 1

[2] 3a ma ce mpeBbpHe efHAa TEUHOCT B Ta3, T.e. 3a Jia Ce W3MapH, e
HeobOxoguMa ToriMHA. [TocTaBeTe Karka Bojla BbPXY pbKara CH M yXHeTe
orrope. Koxara moj karmkata BoJa CTaBa TMO-CTyJeHa OT Cyxara Koxa
HAOKOoJI0. AKO BMECTO BOJla M3M0JI3yBare I0-JeCHOM3MapsBalla ce TeYHOCT,
HaripyuMep TeTpaxJIOpDMeTaH, Ko)Kara BU I1je M3CTHMHe oie moBeye. C
eTU/IXJIOPK/ja HelllaTa CTUraT [0 KpalHOCT. 1

[3] Moske 6K ouakBaxTe Zia Cce Hapuua ,,0eH3W/IOBa Ipyra“, HO He e
Taka. beH3usoBa rpymna ce Hapuua MoOJIeKysa Tojyosn 6e3 euH BOAOPOZEH
aToM OT CTpaHWYHaTa Bepura. ToBa He 3ByYM JIOTUUHO, HO [la CU TIpU3Has
KaKBOTO U /1a CM TOBOPUM, TTOHSKOTa XMMHULIUTE Ca HEeMoC/iel0BaTe/HU. 1

[4] Cobl110 Taka Moxe Ja O6bZe HapeueHO TapaAnXa0pOeH30/1, KOeTo e
[PYro JIOTUYHO HavMeHOBaHWe. YeCTO eHO XWUMUYHO CheAUHEHWe uMa
MoBeye OT eJHO HavMeHOBaHWe. Hampumep XyiopoopmMbT MOXKe [ja ce
Hapeye TPUXJIOpDMeTaH. XUMUIIUTe Ca CBMKHA/IW C TOBA IOJI0’KeHUe, TakKa
KaKTO BCUUKM CMe CBUKHa/XW Ja Hapudyame ChbeJUHEHUTe aMepUKaHCKHU
matu camo ,,CbenuHenute 1atu‘, ,lIllaturte”, ,,Amepuka“ wmm ,Huuo
Cam*®. 1

[5] HacekomuTe He ca eIUHCTBEHUTe, OT KOHUTO HCKame Ja Ce
oTbpBeM. [IHeC 4oBeueCcTBOTO M3I0JI3yBa XMMHKAJIM, 3a /ia ce OOpH cpely
TiJieBe/u, TUTbXOBe U APYTrU (D)OPMM Ha >KUBOT, KOWUTO IO €JHa WX MO Apyra
NpUUKHA ca BpeHU. Te3u XuMHKasu o010 ce HapuuaT hecmuyuou. 1

[6] EnHa oT mpuuuHUTE, MOpajiji KOUTO XMMUUHUTE HaWMeHOBaHUS
W3IIEXK/IAT TOJIKOBA CJIOKHH, € HAuWHBT, 10 KOMTO Te ce obeAuHSBAT M
obpa3yBar efiHa abira AyMa. HaumeHnoanuero Ha 1T 6u usriexzano 1mo-
nobpe 3a OKOTO, ako Oellle HAlMCaHO Taka: AWXJIOP-AU(PEHUI-TPUXJIOP-
etad. Obaue 0 [IbpBaTa cBeTOBHA BOiHA OpraHWYHATa XUMHUs Oellle MouTH
U3LISVI0 HEeMCKa Hayka. B HeMcCKus e3UK [JymMHUTe uecTo ce obeauHsBaT
3aeJHO, Karo oOpa3yBar efHa [bira AyMa. ToBa, W3T/IeXkzaa, M300II0 He
TpaBU BIleUaT/ieHWe Ha repMaHLuTe. 3a >KaJoCT XWUMMLUTE OT JPYTUTe
CTpaHM Ca BB3MpPHEIM TO3M HAaBUK BBIIPEKU TPYJHOCTUTE OT €3UKOBO
ecTecTBO. A cera Beue e TBbp/le KbCHO /la Ce HallpaBX KakBOTO U Jla Ousio. 1

[7] B pgelicTBUTeTHOCT TOBa He e BCHUUKO. Kou BOAOpoJHU aTOMM ca
3aMeCTeHu C XJIODHM arTOMU U KoM C xJyiopheHwnoBu rpynu? [IbgHOTO
HalMEHOBaHWE Ha CbeJJMHEHWEeTO T0 MeXAyHapoAHaTa HOMEHK/aTypa e
1,1,1-tpuxsop-2,2-(buc-p-xnopdenun)etad. HauvmeHOBaHWe KaTo TOBa
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MOXe [a H3I/Ie)KJa y>KaCHO, HO TO OIMCBa XWMHWYHATa d)opMyJIa U 3a
XUMUKA e [oCTarbyeH caMo equH mnorviesn. C Majiko TpakTUKa U BUe Iile
CBUKHeTe. 1
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3AMPA3ABAHE 1 bOJTHUYHA MUPU3MA

®nyopHU CheIMHEHUs C TIpaKTHUUeCcKa CTOMHOCT Osixa Moy4yeHH efiBa
Hackopo. Haii-u3BecTHOTO cpef TSIX e AUXJIOPAU(DIYOPMETaHbBT, KOMTO e
no-g00pe Mo3HaT ToJ, ThPrOBCKOTO CU Ha3BaHHe (ppeoH. OT XUMUUYHOTO MY
HavlMeHOBaHUe TIpoJ/IhuaBa, ye MoJjieKysara Ha ()peoHa Ce ChbCTOM OT MeTaH,
B KOWTO W YeTHUPHUTe BOAOPOAHU aTOMa Ca 3aMeCTeHU — [IBa C XJIOPHU U /iBa
¢ (b1yOpHH.

@®peoHBT € OXJaXAAI0 CpeAcTBO. ToBa O3HauyaBa, 4e TOM Ce
yrnoTpebsiBa 3a oA bpKaHe Ha TemriepaTypa, Mo-HUCKa OT TemriepaTrypara
Ha OKOJIHaTa cpefia. 3a la MOXKe eZJHO BelLeCTBO Jia CTY>KUA KaTO OXJIaXKAallo
CpeficTBO, TO TpsibBa Ja ObJe ra3, KOWTO IIo[ HajsraHe JIeCHO Ja ce
npeBpbia B TeyHOCT. (C Apyry Aymu, TeMrieparypara My Ha KUIIeHe He
TpsibBa Aa 6bAe mHoro oz 0°C.).

AKO TaKOBa BeIlleCTBO Ce IOCTaBH B TPHOU MO Ha/lsAraHe, Taka ue Ja
ce BTE€UHH, U C/iefl TOBA Ha/SITAaHETO Ce OTCTPaHW, TEYHOCTTA MpeMUHaBa B
ra3. [lpu TO3u mpouec craBa OTHeMaHe Ha TOIUIMHA OT OKOJIHAaTa cpefa
(aHa/IOrMYHO Ha HauWHa, [0 KOMTO M3MapsBalllaTta ce BoZa OxX/aXa Koykara
WM U3NapsBallyAT Ce eTWIXJIOPWUJ 5 3ampassiBa). ['a3bT ce BTeuHsiBa U
OCTaBs /la Ce U3Iapy OTHOBO Y TOBA Ce MOBTapsi MHOTOKpaTHO. ITocTeneHHo
ce OTHEMa BCe T0OBeue TOIUIMHA, KOSITO Ceé OTHACsA WIKA OT Bb3AyXa, WU OT
Tedailla Bozia. [1o To3u HaUMH ChbP>KaHUETO Ha eVH XJIa[JU/THUK WU CTast
WY IOPY Ha ToJIsiM BaroH MOXKe /la Ce A'bP>KU MpU TeMIleparypa, Mo-HUCKa
OT CTaliHaTa, a Jjaxke ia ce 3amMpasy.

OOGUWKHOBEHO 3a Ta3H 1ieJl Ce U3I0/13yBaT HeOPraHWYHU TEYHOCTU KaTo
aMOHS$IK (TeMrieparypa Ha kurieHe —33°C) uu cepeH IByOKHUC (TeMmeparypa
Ha kuneHe —10°C). U pgBere ca pmoCTa eBTMHM W BCe Olje HamMupar
TIPUJIO’KEHUE B TOJIEMUTE MPOMHUILIJIEHH OXJIaXKJalyu CbopbkeHus. [Ipu mo-
MaJIKMU arperard, KarO HarpuMep JOMalllHUTe XJIaJAWIHULM WU
K/JIMMaTUYHUTE WHCTasal[iy, BCe TI0-4ecTo ce u3mnos3yBa ¢peoH. HeroBaTa
TeMIieparypa Ha KurieHe e —29°C.

Bbropekyd ye e MO-CKbII OT HEOPraHWUHUTE OXJIaXKAAllu CpPe/CTBa,
()peoHBbT MMa HSKOJIKO MHOTO BaKHU TMpeAUMCTBAa. AMOHSKBT U CEPHUSIT
[IBYOKHC Ca A0CTa OTPOBHU M MHUpH3MaTa UM € TBbp/le HernpusTHa. EJHO
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CJlydaliHO M3THUaHe OT OXJIaKZJalllaTa crnuvpana Ou oBeso /10 MHOTO
HeXXeJlaHH, a TIoHsKora U (arasHu nocieauni. OCBeH TOBa Y aMOHSIKBT, U
CEepHUSIT ABYOKHC JeHCTBYBaT KOPO3UOHHO BBPXYy MHOro Metanu. OT Apyra
cTpaHa, ¢peoHbT e 0e3 Mupu3Ma, He e OTpPOBeH W He [eliCTByBa
KOPO3WOHHO. 3a pa3/idKa OT ITIOBeUeTO OPraHWYHU CheJUHEHHs TOM e
HaITbJIHO HEBB3TJIAMEHMM, TaKa e HU CIeCTsiBa JOPH OMAaCHOCTTA OT TI0Kap
WA eKCILJIO3USI.

®dnyopchAbpPXKAILTE OPraHUYHU CheAWHEHUs] Ca IepCIeKTHBHH.
Atomurte Ha xyiopa, 6poMa U Hofia ca 0CTa rojieMH U TIOHSIKOTa He YCIIsiBaT
Jla 3aMeCcTST BCUUK{ BOZOPOJHW aTOMH B €HO OPraHWYHO CheJuHEeHHe.
1 ako ycriesiT, ro MOCTUraT 1o cBoi HauuH. ®nyopbT obaue 3aemMa Masiko
MSICTO B elHa MoJieKy/na. (B [JelCTBUTeTHOCT eJUHCTBEHUSIT aTOM, KOMTO
3aeMa TI0-MajKo TIPOCTPAHCTBO, € BOAOpPOAHUAT aTtoMm.) [lopagu Tasu
MpUUMHA TOW JIeECHO MOXe Jia 3aMeCTH BCUUKUTe BOJOPOJHUA aTOMM.
CpeuHeHUsITa, U3TPaZieHu CamMoO OT BbBIVIEDOAHU U (UIyOPHU aToOMH, Ce
HapuuaT nepyopogs21epooul.

[MepdnyopoBbriepoaute ca MHOTO 0-CTaOUTHH OT
BbIVIeBOJopoAuTe. Te Mo-Masiko ce 3acsraT OT XUMHUKAIU WU OT TOTUTMHA.
Te He ce pa3TBapsAT BbB BOZIA U TPYAHO Ce Pa3TBapsT B APYTH CbeJUHEHUS.
[biroBep>xHUTE T1€pGUIyOPOBBITIEPON JABaT WHTEPECHW ILJlaCTMAacH.
E/Ha TakaBa IylacTMaca e MpuroTBeHa oT ¢upmara ,,/IFoTIoH” ¥ e u3BeCcTHa
MoJi ThPrOBCKOTO Ha3BaHue megaoH (cbijo U ¢ayoH). TednoHBT He ce
arakyBa /IOpDU OT HaW-CUTHUTE KUCe/NMHH, HUTO TbK OT HarpsiBaHe [0
325°C. OcBeH TOBa TOU € OT/IMUEH eJIeKTPUYEH U30J1aTop.

[TepdnyopoBbrniepofite cera ce W3MOM3yBaT KaTo W3KYCTBEHU
Kaydyl[d, CMa30uHM Macja M Karo Cpe/CTBa 3a raceHe Ha TIOXKapy.
[TocTaBeHHW B OITAKOBKU TIOf HajsraHe, IMpPH OCBOOOXK/IaBaHETO CH Te
W3/IA3aT o7 popMaTa Ha pa30uT KpeM, TsiHa 3a OpbCHeHe U Ap.

Haii-Ba)KHUST BBITIEBOAOPO/, ChAbpXKaill Opom, e emusieHOpomMudsm.
ToBa cbeguHeHUe Ce ChCTOM OT [J[Ba BBITIEPOJHU aTOMa, BCEKU OT KOWTO e
CBBP3aH C 1o euH OpoMeH atom. ETuneHbpomuz ce riprubaBsi KbM OJIOBHUS
OeH3UH 3a TMoOMIbljaHe Ha 0/0BoTO. OOWKHOBEHO TpU M3rapsHeTO Ha
OeH3WHa OJIOBHUTE aTOMM Ce OT/araT B JBUTATe/iss W ro roBpexjar. [1pu
Ha/IMUMeTO Ha eTWIeHOPOMH/ OJIOBHHWTE aTOMHU Ce CBbp3BaT C OpOMHHTE
aroMd U obpasyBar osioBeH Opomwuz. [Ipyu paboTHara TemriepaTtypa Ha
ABUTATe/IsT OJIOBHUSAT OpOMHJ cCe WU3MapsiBa, HW3/K3a Ipe3 aycriyxa |
OJIOBHUTE aTOMH Ce OTCTpaHsIBaT.
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EnHO chequHeHWe, KOETO Ce e W3IMO/3yBajo oOllle T0-OT[aBHa, e
fiogodopMbT. To e XXBbATO TBHP/O BeIeCTBO C M3BeCTHA CMOCOOHOCT Ja
youBa Mukpobu. C apyru aymu, To e crnab aHmucenmuk. HaBpemeto
7leKapuTe IIe[po curexa wopodopM BBPXY paHu W OuHTOBe. CusiHaTa
MHUpU3Ma Ha HWOAOGOpPM UeCTO H3IThjBallle OOSHUIUTE W JIEKAPCKUTE
kKabuHeT. MHOro xopa He ca 3abpaBwid Tasu ,,00MHUUHA MUpU3Ma“.
OtuacT mopaju ToBa Hog0GopMBT M3/e3e OT Moja. Jlpyrara rpuuvHa e,
ye OsiXa OTKPUTU HOBH, MO-A00PHY HAUMHU 3a Mpe/ira3BaHe OT HHHEKIIVS.
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IJIABA 5
AJIKOXOJI 1 OTPOBA
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YIIOTPEBA U 3/IOYIIOTPEBA C KUCJ/IOPOJA

Beue e Bpeme fa TOrOBOpMM 3a OIlle eAWH BHJ aToM — 3a
KUC/IOPOOHUST AMOM.

KucnopogbT e ra3, uMsiTo MOJIeKy/a e u3rpajieHa OT /iBa KUCI0POJHU
aroma. EnHa meTta ot atMocdepara ce CbCTOM OT ra3000pa3eH KHUCIOPOZ,.
KucnopoabT He e Taka aKTHBEH KaTo (uiyopa WM XJIopa, HO € JJOCTaThuHO
aKTHBEH, 3a Jla TIOAAbP>Ka KMBOTA HY; M I0CTaThbUHO aKTHBEH, 3a ia Obie
TIOHSIKOTa rarybeH.

KucnopogHuTe aToMu Ce CbeJUHSIBaT C BBIVIEPOZIa M BOJOpO/a Ha
OpraHUuYHHTE CheJuHeHus. ToBa MpoJb/’KaBa [JOTOraBa, JOKATo
pa3/IMUHKTEe BBIIEPOJHU W BOJOPOJHMA aTOMH Ce€ CBBP)KAaT C KOJKOTO e
Bb3MOKHO TIOBeue KUCI0POJHU aToMu. [Ipu cTaiiHa TeMriepaTtypa MporechT
e MHOro 0OaBeH; To/IkOBa OaBeH, ue OOMKHOBEHO M300III0 He MO)ke Ja ce
3abesie)ku. AKO TemrieparypaTa Ce TMOBHIIH, MPOIeChT Ce ycKopsiBa. I1pu
oripeziesieHa TeMIlepaTypa — memnepamypa Ha 3andaeaHe — aTOMUTE Ha
OpPraHUUHUTE CheJUHEHHUS Ce CBbP3BAaT C KHUCIOPOJHUTE aTOMU TOJIKOBA
O6bp30, ue 0CBOOOJEHaTa €HEepPrusi MOXKe Ja Ce BHAW U II0UyBCTBYBA.
OpraHnyHOTO CheAiMHeHWe ropu. He3aBUCHMO fa/id TIPOLIEChT € TOJKOBa
OaBeH, ue e He3abesIe)KUM, WM TOJTKOBA Obp3, Ue TIpe/ICTaB/ISIBA TIOXKAp WA
JIOpH eKCTIJI03Us, TOU Ce Hapuya OKUC/eHUe.

Korato opraHvuyHara MoOJieKy/la Ce OKWCJIM Halb/jHO, BCUYKUTE M
BBIVIEPOJHU aTOMU Ce TPeBPhINAaT BbB BBIVIEPOJEH BYOKHC. Heromara
MoOJIeKy/la e M3rpajieHa OT eJWH BBIVIEPOJeH M [IBa KUCJIOPOJHH aToMa.
BogoposHuTe aTOMM Ha OpraHWMYHaTa MOJIeKysa Cca Ce TIpeBbpPHaIU BbB
BOJla, UMUTO MOJIEKYJIM Ca U3rpajieHd OT /iBa BOAOPOAHU U eIuH
KUCJIOPO/IEH aToOM.

OkucneHre MPOTUYA HeTMpPeKbhCHATO M B HAIIeTO TS0, HO TI0 MHOTO
OaBeH, yMepeH M KOHTpoyiipaH HauvH. OcBobojieHaTa MpU OKUC/IEHHUETO
eHeprusi ce HaTpymBa 1o, ¢opMaTa Ha XapaKTepHU CheArHeHus. Korarto
Te3u CbeuHEeHUs1 (HapeueH!u ,MaKpOepruuyHu“) ce pasrpaxzaar, Te
ocBoOOKJaBaT HeoOXoMMaTa eHeprus 3a 3a/IBV)KBaHe Ha ,,MalllMHapusATa“
Ha OpraHu3ma.
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[lpu BauIIBaHe HUe BKapBame KUC/I0pof B Genute cu Apobose. OT
OesuTe ApoOOBe KUC/IOPOALT ce abcopbupa B KPbBHMS TIOTOK U CE€ OTHACS
70 BCUUKH UYaCTH Ha Ts10TO. TO3M KHC/IOpOJ Ce CBbP3Ba C OPraHUYHUTE
CheIMHEeHMS, TIOyUYeHd OT TloeTaTa, CMJssHa M abcopOwpaHa XpaHa.
EHeprusta ce u3Mo/i3yBa M 00pa3syBaHUAT BBIVIEPOJEH [BYOKHC Ce
W3XBBPJIS TIPU U3UIIIBAHETO.

AKoO 10 HsKaKBa MPUUKHA Ce MPeKpaTh JOCTHIIBT Ha KUC/IOPO, JOpU
3a He II0Beue OT IeT MUHYTH, HHe ymupame. YKUBOTHT HM M3racBa, KakTo
yracBa Or'bHAT B €/lHA Iell], ak0 MPUTOKbT Ha KUCIOPOA Obje mpeKpaTeH
JIOPH U 3a KpaTKO BpeMe.

KakTo 3a0esisi3Bare, >KUBOTHT 3aBUCH OT KOHTPOJIMPAHOTO OKHC/IEHHE.
[Ton3ata OT efiHa Tell], ra30B KOT/IOH WM KUOpUTEHA KJ/IeUKa ChI0 3aBUCH
OT KOHTPOJIUPAHOTO OKHCJIEHHE.

Ho HMe 3HaeM U IMpUMepH 3a HEKOHTPOJIMPAHO OKKC/IEHHEe, KOEeTO
MOKe J[la HaHece ro/ssMa Bpefla — HalpuMep TOPCKHUTE IIOXKapu M
OEH3MHOBUTE eKCIUIO3MH. BCAKO IUBUIM30BaHO OOIIECTBO TOALBPIKa
MPOTMBOIIOKApHA C/Iy)K0a, UMeTO CIIelUa/HO 3aJb/DKeHHEe € Ja Ma3u
JIOMOBETe HM OT IIO)Kap; WIM TIpU TIOXKAp /Ja OrpaHHuYM IeTUTe [0
MHUHUMYM.
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110 KAKBO MOJXE JIA JIOBE/JIE EJTHO O

XYUMUYHHUSAT CHMBOJI Ha KHCOpPOJa € caMO HauajHarta OykBa Ha
JIATUHCKOTO My HauMeHoBaHue — O. KwucimopogHusT aroM Moxke fa
obpa3yBa /iBe Bpb3KU. CBBP3Ba Ce C /IBa BOJOPO/HU aToMa 1 00pa3yBa Boa.
OcBeH TOBa MOJKe Jla 3aeMe /IBe OT UeTHPHUTe BPH3KU Ha €IWH BHIVIEPOZEH
aToM, a OCTaHA/IUTe J[Be Jla Ce 3aeMaT OT APYT KHUCIopojJeH aToM. ITo To3wm
HauuH ce oOpa3yBa BbIVIEPOZIEH /IBYOKHC.

I1a mpeArioioKUM, e euH KHUCIOPO/IeH aTOM C eHaTa CH Bpb3Ka Ce
CBbp3Ba C e/[MH BBIJIEPO/IeH aToM, a C Jpyrara — C e[lUH BOJOpO/leH aTOM.
KombuHarisita OT aToMHU I1ie u3rexza no ciaefarus HaunH: C—O—H.

Bcsika Mosiekyna, KOSITO ChAbp’Ka TakKaBa KOMOWHAIusi, ce Hapuya
anxoxon. Ta3u fyma Tipor3/iv3a oT apabCKy ¥ HYA HallOMHS, Ye Tpe3 PaHHOTO
CpeTHOBEeKOBHe apabuTe (M M300I1110 MIOCIOIMAHCKUST CBAT) ca OWUIM MHOTO
ro-Haripes; ot EBpoma B HayKara.

Monekynara Ha HaW-TIPOCTUS alKOXOJ ChbAbp)KA CamMO eauH
BBIJIEPO/IEH aTOM:
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Tbl KaTo B Hesi MMa MeTWIOBa IpyMa, CbeJMHEHHWeTO Ce Hapuya
Memu/108 ajaKoXoxl.

MeTUNOBUST alKoX0J Ce pas3indyaBa OT MeTaHa, 3allloTO eIuH
BOJIOPOZIEH aTOM OT MeTaHa € 3aMeCcTeH OT KOMOWHalusTa KHUCI0pO[-
Bozopo/. (Ta3u kombuHaims O—H ce Hapuya XU/IPOKCH/IHA TPyTIa.)

KakBa pa3nuvka Cb3/jaBa TO3U JOMBbJIHUTE/IEH KUCIO0POEH aToMm!

HanmvurieTto Ha XWAPOKCU/IHA Tpyrna B eHa MOJIeKyJa MpuUjaBa Ha
CheIMHEHHETO e/IeKTPUUHU CBOMCTBA, HAroA00sBally Te3W Ha Bozara. ToBa
O3HauaBa, Yye JOKAaTO MEeTaHbT HEe € pPa3TBOPUM BbB BOJla, METUIOBUST
aJIKOXOJI Ce pa3TBapsl. B [IeMCTBUTETHOCT METWIOBUSAT aJIKOXOJ U BOJaTa ce
CMeCBaT BbB BCSIKAKBO OTHOLLIEHHWE, TaKa ue KaTo Iyefiare cMeCcTa, HUKOra He
OuxTe Ka3aji, ue ce ChbCTOH OT /IBe Pa3/IMUHN TeUHOCTH.

HanmvurveTo Ha XWAPOKCWU/IHA Tpyra IPOMeHs W TeMrleparypaTa Ha
KUIleHe Ha CbeJUHeHHeTo. EMeKTpuyHuTe CBOMCTBA Ha XUJPOKCHUJIHUTE
IPYIU Ca TaKWBa, Ye MOJIeKY/IuTe, KOUTO T ChbpIKaT, Ce ,,TIpUJIerNBaT® 1eKo
eHa KbM Jpyra. MoseKyiuTe Ha TeUHUsI MeTaH, KOUTO He ChbAbpiKaT
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XUJPOKCUJIHA TPyNM, He ce TIpu/ernBaT efHa KbM Jpyra. Te jiecHO ce
OT[eJsAT BbB BUJ, Ha apu. lopu nipu cMpasssaiijata Temreparypa oT —161°C
¥Ma [0CTaTbYHO Ha/MyHA TOIUIMHA, KOSTO Ja [O0CTaBsl eHeprusara 3a
u3rapsiBaHe Ha MetaHa. CriefgoBaresiHo —161°C e TemriepaTypaTta Ha KUlleHe
Ha MeTaHa. Bcsika MoseKysla MeTWIOB ajIkoXos oOaue MMa XUPOKCH/IHA
rpyrna, KoATO I'0 IpaBH ,,[IpUIernuuB®. 3a [ja ce pasjasieuar Te3u MOJIEKY/IU U
7la ce TIpeBbpHAT B IapH, e Heo6X0JUMO 3HAUMTE/HO KOJUYeCTBO eHeprus,
BBIIPEKU Ue MOJIeKYJIUTe He Ca MHOIO MO-rojieMd OT Te3u Ha MeTaHa. ETo
3al1]0 TeMIieparypara Ha KulleHe Ha MeTU/IOBUS ajKoxou e 65°C — ¢ 226°C
110-BUCOKA OT TeMIlepaTypara Ha KUIleHe Ha MeTaHa.

Korato faBe XWAPOKCW/IHM TPYyNU Ce ,IPWIensaT eqHa KbM [Apyra,
oOpa3yBaT BOIopO/iHa BPb3Ka. Ts1 MOXKe Jla Ce HaTuIlle TI0 C/IeJHUSI HAuMH:

—O—H---O—H

KbaeTo ¢ Touku e orbesisizaHa BofilopofHaTa Bpb3ka. (KombuHaimu ot
JPYTH aTOMH ChIII0 MOTar Jla ce TIpyJ/ierBar efiHa KbM Jpyra 1o TO3W HauKH.)
3apaBUHaTa Ha BOJIOPOAHUTE BPB3KH € caMo 5% OT Ta3u Ha 0OMKHOBEHUTe
BPB3KH, HO Te Ca U3K/IHOUYUTETHO BaXXKHU. OrpOMHUTE MOJIEKY/IU Ha HIKOU OT
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CJIOKHUTE Bell[eCTBa B HAIllMs OpPraHU3bM He ce pasmnaziar brarofiapeHue Ha
BOJJOPOJJHUTE BPH3KU, KOUTO 0OeANHSBAT OTAETHUTE UM YaCTH.

EnvH oT cTapuTe MeToAu 3a /00MBaHe Ha METWIOB aJIKOXOJl Ce
ChCTOe€ILIe B HarpsiBaHe Ha JbpBa B OTChCTBMETO Ha Bb3AyX. B pe3ynrar Ha
HarpsiBaHeTO CJI0)KHUTE MOJIEKY/IM B /bPBeCUHATa Ce pasrajar Ha Mo-MaJjlKu.
Te3u mo-ManKh MOJIEKYIU Ce OTAensAT mog ¢opmara Ha napu. Ilapute He
ropsIT TIOpaZii JMrcara Ha Bb3AyX. Te ce chOMpar, BTeUHSIBAT U TI0 TO3U
HauWH ce A00MBaT HSKOUW BeIlleCTBa, BK/IIOUUTETHO U METWUJIOB ayKOXOJI.
[Topagy TO3W HauvH Ha A0OMBaHe METH/IOBHUSAT ajKOXOJl € W3BeCTeH Karo
O0wspgeceH cnupm.

Hymara memus CbII0 e CBbp3aHa C TO3W Mpouec. Ts mpousnusa OT
ITPBLKA W O3HauaBa ,,JbpBECHO BMHO“. TbW KaTo memusn ce OTHAcs 3a
aJIKOXOJ C eIUH BbIVIEPOJeH aTOM B MOJIeKy/laTa, HAaMMEeHOBAaHUETO ,,MeTaH"
e aJIeHO Ha TO3W BBIVIEBOAOPO/], KOWTO € CBIL0 C eUH BbITIEPOJEH aToM B
mostekymaral .

MeTWU/IOBUAT a/KOXO/ KMMa TPOMUIJIEHO 3HAayeHUWe Karo W3XOLHO
BeLL[eCTBO 3a II0JlyyaBaHeTO Ha I0-CJIOKHM MOJieKynd. Tou MMa U Jpyro
MpUJIOXKeHHe, KOeTo Ce Hy)KZiae OT W3BeCTHO O0siCHeHUe.

TeBpAUTE BelljecTBa pearpaT MHOro 6aBHO. Korato paboTsT C TBpAU
BeIleCTBa, 0OMKHOBEHO XMMUIIUTE Ce CTapasT Jja YCKOpPST peakimure. ToBa
e 0cobeHO BaXKHO 3a 3aBO/IMTE, KbAETO ce OOpaBU C TOHOBe MaTepHasl. 3a Ja
ce yckopu paboTara, TBEPJUSIT MaTepuasl Ce pa3TBapsi B TEUHOCT. B pa3TBop
peakIusTa MpoThya MHOTO ObpP30.

BbrpocsT e fa ce HaMepy TEUHOCT, KOSITO [ila pa3TBOPU [la[leHWTe
TBBPAU MaTepuanyd; C JAPyrW [AyMH, Ja Ce HaMepu CbOTBETHUST
pasmeopumesn. MHOro OT TBbPAWUTE BeleCTBa Ce pa3TBapsiT BbB BOJa U
BOJlaTa e Hali-BaXKHUSIT Pa3TBOPUTE/, C KOWTO pa3mnosarame. Obaue MHOTO OT
OpraHUYHUTEe TBHPJU Bell[eCTBa He Ce pa3TBapAT BbB BOJQ, a B OIpe/e/ieHU
OpraHUYHu TeuHOCTH. Ilopazgu TOBa Te3U OpPraHWYHU TEUYHOCTU ChIIO Ca
Ba)KHU Pa3TBOPHUTEJIU.

3a fga 6bAaT HaMCTWHA TIO/Ie3HU, pa3TBOpUTEeNUTe TpsibBa Aa ObAaT
JOCTBITHU B TOJIeMH KOJIMUECTBA M €BTHUHU. Temrieparypara UM Ha KWIEHe
TpsibBa [la e AOCTaTbUHO HMCKA, 3a Jla MoraT jJa ObJaT JieCHO U3MapeHH,
KOTaTo Beue He Ca HY>KHH.

MeTunoBUAT ajkKoX0/1 C TeMrepaTrypa Ha KurieHe 65°C e ripumep 3a
OT/IMYEeH pa3TBOPHUTE/ 3a MPOMUILIIEHOCTTa. [Ipyr BakeH pa3TBOpHUTEJ 3a
MPOMMILIZIEHOCTTa BIpoueM e 0OeH30/’bT, HO MMa M MHOTO Jpyru. Bceku
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pa3TBOPUTEJI e IieHeH 1mocBoeMy. Hsikou TBBDY BelljeCTBa Ce pa3TBapsiT B
eJUH Pa3TBOPUTEJ, HO He W B JPYT; JajleHa Peaklyus MOXKe Zia MpOoTHYa
nobpe B eWH pa3TBOPUTEN, HO He U B JIPYr. XUMHUKBT B TIPOM3BOZICTBOTO,
KBbZIETO Cce paboTH C TOHOBe XUMHKa/H, TPsOBa Ja ObJe Taka BHUMAaTeleH
npu  1ogdopa  Ha KOMIIOHEHTHTe, KaKTO MaWCTOPbT ClafKap TIpu
TIPUTOTBSIHETO Ha CBaTOeHa TopTa.

[1] Crniope, MmexXayHapo/iHaTa HOMEHK/IaTypa MeTU/IOBUST aJIKOXOJI Ce
Hapuya MeTaHo/. OKOHUaHMETO —0/1 Ce JlaBa Ha BCUUKMU alKoXoiu. [Ipyru
BUJIOBe ChbeJUHEHHs He OWBa Jia TOJydyaBaT TOBa OKOHYaHHWe. Hskou
apOMaTHU BBIVIEBOAOPOAW Ha OBATapCKU CBHI[0 WMaT TOBA OKOHUaHHE —
6eH30J1, TOJTYOJI, KCHJION, KOeTO e AOILIO OT HEMCKH e3UK 2. 1

[2] Criopesn HeyTBbpJieHaTa oOIje ObArapcka HOMeHK/aTypa
HauMMeHOBaHUsITa ca beH3eH, To/lyeH, KCUieH U ip. — bes.mopes. 1

78



YAMIATA, KOATO PA3BECEJISIBA

Hail-u3BeCTHUST OT BCUYKU aQJKOXOJM ChAbP)KA [IBa BBIVIEPOJHU
atoMa. dopmysiata My U3I/Ie/a Taka:

THI KaTo TOBa Che[juHEHUe ChAbp’Ka eTWOoBa Ipyra, TO Ce Hapuya
emunos ankoxon. OdULUMATHOTO My MeXAYHapoAHO HavWMeHOBaHue e
emaHon.

ETU/IOBUAT a/KOXO/ e TOJIKOBa Ba)kKeH, e Korato xopara (Jopu u
XUMULIATE) Ka)kaT caMO ,,a/dKOXoj“, BUHAaru ce moppa3dbupa ,,eTU/IOB
aJIKOX0J1“, a He HSIKOM JIPYT OT TPUWIMOHUTE Bb3MOKHU aIKOXOJIH.

TpyaHO e [a ce TpeLieHd KakBO Jia Ce Kake 3a eTWIOBHUS aJIKoXoJl. 3a
XUMHUKa TOW e 0cobeHO Ba)KHO ChefuHeHue. LleHeH e 3a MHOTO XUMWYHU
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peakIiM U B CBIL[OTO BpeMe e ocTa eBTHH! . UecTo MbTH TOH e OT 3HaueHue
1 3a 00MKHOBEHMs UOBEeK, HO 3a Hero HeBMHaru e OT I10J13a.

YoBek ce e 3ar103Ha’/l C eTUI0BUS aJIKOXOJI IIpeiu XU FOAUHY, Ollle
1pesyd HavyajaoTo Ha LuBWin3anusaTa. He e TaiiHa, Kak e craHano ToBa. AKO
OCTaBUM Ha OTKPHUTO IUIOAOBE WU IUIOAOBU COKOBe, B TAX Il TOMaJHarT
MHUKDOCKOIIMUHU >KUBU K/IeTKHM (KaKBUTO BMHAaru uMMa B aTmocdepara).
Hsakou OT TaX 1le ce pa3BUAT, KaTO Ceé XPAHAT 3a CMETKA Ha 3aXxapHOTO
ChAbp)XKaHME HA COKa. KyleTKuTe MpeBpBIAT 3axapTa B €TWIOB aJIKOXOJI,
KaTo M3II0/I3yBaT OCBOOOZieHaTa TIPU Ta3W XWMHWUYHA TPOMSHA €Heprus 3a
HapaCTBaHeTO M Pa3MHOKaBaHeTO CHU.

3a TakvBa IUIOJOBU COKOBe Ka3Bame, ue ca ¢pepmeHmupaau. Karo e
MTWJT CTy4aiHO (hepMEeHTHPasl COK, ITbPBOOMTHUST YOBEK BEPOSITHO € Xapecast
BKyCa My W/IM HauWHa, M0 KOMTO Ce e YyBCTBYBaJ CJjie[] ToBa. B KkpaiiHa
CMeTKa e TBbpJe Bb3MOKHO [la e 3ariouyHajl HapOuHO [a OCTaBsl IUIOAO0BU
cokoBe 7a (epmeHTupat. I Hall-paHHUTE LMBWIM3aLMW, KOUTO TO3HaBaMe,
Beye Ca pasmnojarajd C MeTOAW 3a MPOM3BOACTBO Ha (pepMeHTHpau
MATUETA.

®epMeHTUPA/IUAT TUIOAOB COK M TO-KOHKPETHO (DepMeHTUpAIUST
rpo3loB COK ce Hapuua BWHO. [opu bubnusra rokas3Ba KOJKO cTapa e
v3IVieXKzana Tasy NpakTHhKa JJOpU 3a caMuTe JpeBHU Haponu. ,.butue®, 9:20-
21, onucBa Kak Hou ciieq moTona mbpBO OTI/ieas Jio3a U MPUTOTBUAJ BUHO.
(B Hest ce mocoyBar M 0LIUTe TTOCTAeAULIN. )

He 6u TpsibBasio fa MUC/IUTe, Ue TI03HaBaTe CBOMCTBATa Ha eTU/IOBUS
aJIKOXOJ CaMO 3alll0TO CTe BWXKJAJIXM BUHO. UUCTUAT eTWIOB aslkoXxosl e
Ge31iBeTeH U MpyaMua Ha Bozara. ([ToHsKora XMuMHIIUTe Ka3Bar ,,0MCThp KaTo
Boza“.) lma npudTHa C/laflHMKaBa MUpH3Ma, KOSITO HE € MHOTO CU/IHA. AKO
ro CMecUTe C BOJja, CMecCTa e TouTu 0e3 BKyC. Mupur3mara, BKyChbT U LIBETHT
Ha BUHAaTa Ce [Jb/DKaT He Ha eTW/IOBUS ajlKOXOJI, a Ha [PYId CbeJUHEHUs.
MMeHHO mOpajy TOBa UMa TOJIKOBA pas3/iMuHU BUAOBE BUHA. BKycChT ce
TPOMEHS B 3aBUCHMMOCT OT KOHKDETHUTE COKOBE, KOUTO Ca M3MO0JI3yBaHU, U
OT MeTo/la Ha (hepMeHTaI[1sATa.

HuiiecreHuTe xpaHu (KaTo >KUTOTO HaripuMmep) ChI0 (hepMeHTUpaT U
OT HUILLIECTETO Ce 110J/lyYaBa eTU/I0B ajKoxoj1. OT )KUTHU 3bpHA, OCTaBeH! [Jia
MOKBJIHAT Ha TOIUIO U BJa)KHO (TaKWBa MOKb/IHATH 3bPHA Ce HapUuaTr Masll),
ce rosiy4aBa 6upa. I1o 1j511 CBAT TSI € MHOTO TOMy/isipHa U eBThHA. Hali-uecto
ce NpoM3BesKJa OT eYeMUK.
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MHO31Ha HamMupar, ye aJIKOXOJIHUTe HallUTKXW B YMEPeHO KOJIMUeCTBO
“Mar TipusiteH edekT. Te CTUMynIUpaTt, 3aTOILIAT, CIIpUSTE/sIBaT XOpaTa U UM
Ch3/aBaT UYBCTBOTO 3a IjacTHe W T.H. O0aue B MO-TOJIEMU KOJIMUYECTBA Te
CMyIllaBaT KOOpAMWHALMATa Ha MYCKYJ/WUTe, pa3CTPOMBAT pa3ChblbKa, KapaT
YyoBeKa /la BbPIIU IVIyTIaBu U I0PU BPeJHU Hellla U Jla ce YyBCTByBa OoseH
M3BECTHO BpeMe.

KakTo mMpuATHOTO, Taka W BpEeAHOTO JeicTBHMe MoraT Ja Obaar
3aCU/IeHd 4Ype3 yBe/MYaBaHEe Ha ajKOXOJHOTO ChbAbpP)KaHUE Ha TUTHUETO.
OOukHOBeHWTe OWpPHM W BHWHA He MoraT Ja ChAbpXKar roBede OT 15%
asikoxosi. Korato ajskoxosbT JOCTUTHE Ta3W CTOWHOCT, TOW yOWBa >XUBUTe
KJ/IeTKM, KOUTO MIpe/Iu3BUKBaT hepmeHTalusTa. M Ts cnimpa.

YosekbT 0Oaue e pa3bpas Kak fia ce CripaBy C ToBa. TemrmeparypaTa Ha
KUIleHe Ha eTWIOBHs ankoxos (78°C) e mo-HHMCKa OT Ta3u Ha BogaTa. AKO
Ovpa WM BUHO Ce Harpee, aJIkOXOTbT OT ITUTHETO Ce M3IapsBa 1 3aroygBa /a
KUMNU TI0-0bpP30 OT BofiaTa. AKO Te3W Tlapu Ce Y/AOBAT U OXJIaJAT [0
BTeUHsIBaHe, IIle Ce MOJIyuyd MO-CU/JIHO MUTHe (T.e. C TOBeue aaKOX0J) OT
M3XOJHOTO.

To3u mipollec Ha wu3MapsBaHe Ha elHA TEYHOCT W Ha 00paTHO
BTeuHsiBaHe Ha mapuTe ce Hapuya decmuaayusi. (Moxe 61 cU CIIOMHSITe, ye
Beue TrOBOpHMXMe 3a (Ppaki[MOHHA [eCTWlalusi, KOrato pasriexjaxme
BBbIIpOCAa 3a TipepaboTBaHeTo Ha Hedrta.) Ilopagu TOBa MO-CHUTHUTE
a/KOXO/THM HANWTKU Ce Hapuuar OJdecmuiaamu. W3mos3yBaHUTe 3a
JecTuialysTa ChOpPb)XeHUsI ce Hapuuat decmuiamopu. Upe3 pecTunaiusi
BMHOTO MOJKe /ia Cce TIpeBbpHe B OpeH/ix, a ObrpaTa — B YUCKH.

BbB Bpb3Ka C YUCKATO MOXKe OW CTe uyBaiu Aymara ,,rpaaycu®. Ilop
rpagycu ce pa3brpa yIBOEHOTO ITPOLIEHTHO aJKOXOJIHO ChbprKaHue. AKO
eJHO YUCKHU Cbabprka 50% ankoxosn, To e 100-rpagycoso.

AJTKOXOTBT, KOWTO Ce WU3Mo/3yBa B XUMHUECKUTe JlabopaTopuu,
obukHOBeHO e 95%. [Tocnemgnure 5% Boja TPYAHO MOraT Jla Ce OTCTPaHSIT.
Koraro 1 Te ce oTCTpaHsT, MojiyyaBa ce abcomoTeH ankoxos (100%). Toii e
JoCTa CKbII U C Hero TpsibBa fa ce pabotu OBp30 M BHUMaTenHO. Haii-
MaJIKOTO M3/laraHe Ha Bb3/yXa BOJU /0 abcopOrpaHe Ha Bjiara v aakoXo/JbT
rpecTaBa jJia e ,,abCcomoTeH .

ETtunoBusAT ankoxon e ciab antucentuk. C TakaBa 1iesl ce M3IMO/3yBa
obukHOBeHO 70%-eH ankoxon. OOMKHOBEHO, KOTaTo JIeKapsT WK CcecTpara
Ce KaHU Jla BU MOCTaBU UHXXEKLUS, MSICTOTO TIpeJBApUTE/IHO Ce U3TPHUBA C
ramyue, HarioeHO CcbC 70%-eH ankoxos. ToBa yOuBa GakTepuuTe T10 KOXKara,
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KOWUTO B TIPOTHBEH Cly4yal Ouxa B/Ie3nM 3aefHO C WIylaTa W Owuxa
npeJiu3BHUKaIN MHPEKIUSI.

ETunoBUST ankoxos ropu. Toil uMa KMCIOpOZ, B MOJIeKy/iaTa CU, Taka
ye OTZeJIsl CaMO TPU UYeTBbPTH OT eHeprusiTa, KOATO Ce OTAesIs IPYA TOPeHeTo
Ha e/[MH BbIVIEBOAOPO/. ETWUIOBUAT ankoxon e To-CKbM OT OeH3uHa. Ho
BBIIPEKM TOBA, KOTaTrO METPOJIHUTE K/aJeHLM 3aroyHaT [ja HU U30CTaBfT,
aBTOMOOW/THTE 111 TPsIOBa /la Ce ABMKAT C aTKOXOJI.

[TepBUTE XUMULM, OOPABU/IM C JIeCHOM3IAPSIBAIIM Ce TeYHOCTU (KaTo
eTWIOBHS aJTIKOXO0J), He ca OWird ChBCeM HasCHO KakKBO [ja TIPABAT B TaKWBa
ciydan. Te He ca uMas arapaTypa 3a pabota ¢ mapute. CTpyBajo UM ce e,
ye TEYHOCTUTE MPOCTO M3ue3BaT Tpu H3napeHveTto. Camara Ayma ,ras“,
KoraTo e Owsa yriorpebeHa 3a MpBB BT, € 3aMMCTBYBaHa OT ,.xaoc“. ToBa
MOKa3Ba KOJIKO TaHCTBEHO € U3I/IeXaa0 BCUUKO.

3a Tesu TBPBH XUMHI[M ra3oBeTe ca OWIM HeIO IPHU3pauHO U
Oe3BerrjecTBeHO. Te HapWuaau TEUYHOCTUTE, KOHUTO JIECHO Ce TPeBPbBIIAT B
ras, ,,CHI/IpTOBe“[z]. MeTW/IOBUAT a/IkOX0J1 Hapuyajiv ,,/bpBECEeH CIIUPT;
eTWIOBHUSI alKoxol — ,BUHeH crupT®. (ChBpeMeHHUTe apabu, OT UMITO
e3uK e B3eTa JjyMara ,,aJIKOX0/1, HapuuaT eTUI0BUS aIKOXO0J ,,CIIUPUT — OT
aHrUcky. CTpaHHa pa3msiHa!l)

[1] ETUIOBUAT alKOXO/ e eBTUH, aKO Ce U3I0J13yBa 3a HayYHU LieJIu.
Korato cnyku Ha Apyrd Lieid, TOW e C rojsiMa HafueHka. [loBeueTo
XUMUUECKU /1abopaTopuu Ibp)KaT eTHU/IOBUsS aKOXOJI TIOf, KJIHoY, 3a Jla ca
CUTYpHH, Ue Ce U3M0/I3yBa caMo 3a HayuHa paborTa. 1

[2] AHruiickara ayma ,,spirit“ o3HauaBa ,,yx“. — bes.mpesB. 1
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YAIIATA, KOATO YBUBA

ETUNOBUAT anKoxo/m Moxe jga Oble BpefleH, KOraTo Ce B3eMe B
W3/IUIITBK, HO OCTaHa/IMTe TeYHMW aJKOXOJIM Ca Ollle M0o-0rnacHu. M MasikoTo

KomuuectBo 10 cm> MeTW/IOB afnKoXo/ HarpuMep e JOCTaThuyHO Ja
Tpeii3BUKA Mb/IHA CJIeNOoTa.

3a nepuo/; oT TpuHajieceT roguHu (ot 1920 go 1933 r.) CheauHeHUTe
II[aTU OTUTaxa Jla U30SiTHaT HIKOU OT 3/IMHUTE Ha aJKOXOJTHOTO OTpaBsiHe,
Kato 3abpaHuxa mnpojaxbara Ha TUTHETAa CbC ChAbP)KaHWE Ha ETUJIOB
ankoxon Hag 0,5%. (To3u mepuof e M3BECTeH Karo ,,CyXUs PexXum.)
OnuThT TporiafHa TIOpajii HeJlerajiHaTa Mpojak0a Ha rojieMH KOoruecTBa
asKkoxos1. Heljo rioBeue — 3ariouyHa Ipor3BOZACTBOTO Ha rojieMy KOJIMueCTBa
JIO/THOKaueCTBeHU CMUPTHU HAlUTKWA B JOMalllHU JecTWiaropyu. Hamupaxa
ce ¥ 6e3CKpyITy/THH X0pa, KOUTO MpHOaBsixa METHU/IOB a/IKOX0JI, Thil KaTO TOM
MOJKellle ia ce Kyl CBOOOJHO M /I0CTa €BTUHO, W 110 TO3W HauWH IIpaBexa
nydTyheTara ,,no-cuaHu“. Pa3bupa ce, Taka Te cCTaBaxa M II0-OTPOBHH.
KoHcymanusiTa UM JJoBejie J10 TIopa3uTesieH Opoii CMBbPTHH CJTy4Yawu.

ETWIOBUSAT a/IKOXOJT MOXKe /la cTaHe oTpoBeH. Korato ce ymorpebsiBa
3a TMPOMMUIIVIEHW HYXAU (Harip¥Mep Karo pa3TBOPUTEN), KbM HEro ce
npubaBAT YMUIIUIEHO OTPOBHM W TIPOTMBHU Ha BKYyC BelljecTBa. ToBa ce
TpaBH, 3a /la He MOyKe /la ce THe U 3a Jja ce u3berHe TO-BHCOKaTa IieHa.
[ogHUAT 3a THMeHe a/KOXOJ CTPyBa CKbBIIO, JOKATO HEroAHWAT (HapeueH
JleHaTypypaH CIHPT) € MHOTO T0-eBTHH.

[Tonsikora peHaTypupaH CIIMPT Ce H3M0J3yBa B aBTOMOOWIUTe.
ETW/IOBUAT a/IKOXO/T MMa MHOTO HHCKa Temrieparypa Ha 3aMpb3BaHe —
117°C. Bopata 3ampb3Ba npu 0°C. Te3u paBa (akta ca BaKHM 3a
coOCTBeHUIMTEe Ha KO/M Tpe3 3uMaTa. B pajuaTopa ce u3mosizyBa Boja 3a
OXJIaJK[laHe, KOATO He I03BOJiABa Ha JBUraress Aa 3arpsBa. IBuraresst
OT/laBa TOM/JIMHATA CM Ha BOZaTa, KOSITO LIUPKY/JIMpPa B pajyaropa, OTKb/eTO
Ta3u TOIJIMHA OTWBA BbB Bb3/yXa.

Bcuuko BBpBH MHOTO A00pe, ZloKaTo He [oifie 3UMara U CBHe CTY.
OcTaBeHa Ha y/vllaTa WIA B HEOTOIUISIBAHWS TrapaX, KoslaTa W3CTUBA.
Bopara B pasiaTtopa 3aMph3Ba, pa3iivpsiBa Ce M CUYTBa paJuaTOpHUs O/I0K.
IIleratra e romsma. Ilopagu Tasd IIpUUMHA, KOTraro HAOMMKH 3HMa,
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modbopuTe TMPHOABAT eqHAa TEUHOCT KbM BOJaTa B pajMaropa, 3a Ja
TIOHVPKAT TemriepaTrypaTa ¥ Ha 3aMpb3BaHe. Ta3u TEUHOCT ce Hapuua
aimucppus. JleHaTypUpaHUAT CIUPT YECTO CJAY)KA Karo aHTU(puU3. AKO
npubaBUTe [JOCTAaTbUHO, HSAMa 3alj0 Ja ce OouTe, Ye Kojara BW IIle
3aMpb3He. MeTUIOBUST a/IKOXOJ/ CBIIJ0 MOXKe /ia Ce M3T0/3yBa 3a Ta3u 1eJl.

Ho gopu U B CTyleHW [AHU, KOraTo [ABUraTesiaT paboTH, BOJHO-
a/IKOXOJTHaTa CMeC Ce 3arpsiBa M MOCTeNeHHO aJKOXOIbT Ce u3rapsiBa. AKO
HaCTBITM 3aTOTUIsIHE, TOW Ce H3MapsiBa MHOTo 1o-0bp30. [lopazu Tasu
MIPUUMHA METUJIOBUAT WX eTUIOBHUST aJIKOXO0JI € CaMO BpeMeHeH aHTH(dpH3
TepUoIJMYHO Ce Hajara /ia ce /10/iMBa.

AJNKOXOJIHU Pa3TBOPU YECTO Ce yrmoTpeOsiBaT BHHIIHO 3a Pa3TPUBKH,
ThU KaTO TOHW3UWpAT KO)KaTa M YCIIOKOsIBaT MYCKy/iHUTe Oosiku. ITopaau
ChII[MTE TIPUYUHU Te CIy>KaT U KaTo CbCTaBHA YacT Ha JIOCHOHM 3a Koca, 3a
ciien OpbCHEHe U T.H.

Ha mnpou3BoguTe/nMTe He WM XapecBa eTWU/IOBUSI ajlKOXoJ Ja ce
W3II0/I3yBa 3a TAaKWBA I1e/Id, @ He MOrar /ia TO 3aMeCTAT C METHJIOB a/IKOXOJT
WM JIeHaTypUPaH CIHUPT. BMecTo TSX Te W3IoI3yBaT u30nponusaio8 dakoxosl.
Toii chABP>Ka BepUra OT TPH BBITIEPOAHU aTOMa C XUAPOKCH/IHA TPyIia TIpU
cpeqHUsl BbIMIepojieH atoM. Ilo feiicTBe e MHOTO O/MU3bK [0 €TH/IOBUS
ankoxoJ1. Tol e 1Mo-0TPOBeH OT €TU/IOBUSI aJIKOXOJI, aKO Ce B3eMe BbTPEIIHO,
HO MMa TI0-OCTBP BKYC M € MaJIKo BepPOSITHO XOopaTta Jia o TMUAT C Hac/iaja.
Ho 1ioHe He e Taka OTPOBEH KaTO METU/IOBUS aJTKOXOJI.

[Tonsikora mipe3 3uMara IodbopuTe TIpUOABAT KbM OeH3uHa
W30ITPOITH/IOB a/IKOX0/1. B OeH3WHa BUHArv MMa MaJiko KOJIMUeCTBO BOJa, HO
0OMKHOBEHO TOBa He Ch3/laBa HEMPUATHOCTHU. [Ipu rosieMu cTyzoBe obaue
BOJlaTa 3aMpb3Ba U Ce TMpeBpbhIlla B MajlKH MapueHiia jef. Te Moxe za
3aJpBbCTAT TOpYMBHATA CUCTeMa W KojaTa Jja 3aryoum CKopocT. AKO B
OeH3MHOBUSI pe3epBoap ce TPUOABM MaJIkO KOTWUECTBO M3OMPOITU/IOB
aJIKOXOJl, TOM Ce CMecBa C BOJHWUTe Kaluuili W He UM TIO3BOJIsSIBA A
3aMpb3HaT. OCBeH TOBa C TakKaBa CMeC MO)Ke /la Ce TpeMaxBa JeAbT OT
CTbKJ/IaTa Ha aBTOMOOU/Ia.
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AJIKOXO/THUTE CBOVICTBA U3UE3BAT

AJIKOXO/IMTe C MajIKu MOJIeKYy/IM, Karo MeTU/IOBHUS, eTWU/IOBUS U
TIPOITAJIOBUS, Ceé CMeCBaT C BoJara BbB BCAKO OTHOLIeHHe. ToBa ce Jb/KU
Ha B/IUSHUETO Ha XUApDOKCWIHata rpyna. Obaue B MOJeKyIUTe Ha
a/IKOXO/IUTe C ABJATU BBIJIEPOAHU BEPUTH BUSHUETO Ha XWJPOKCU/IHATa
rpymna e rotrcHaro. [Tpeo6sajjaBaT cBoiCTBaTa Ha BbIVIEPO/IHATA BEPUTa.

ByTW/IOBUAT a/IKOXOJ1 HaripyumMep UMa Bepura OT YeTHPHU BbIJIEPOJHU
aToma C efHa XUIpOKCcuIHa rpymna. Ako 10 g OyTHUIOB a/IkoXos ce TIpubaBsAT
kbM 10 g BoOgma, [BeTe TEYHOCTHM HsIMA Jla Ce CMeCAT Hamb/jHO. ToBa
KOJM4eCTBO Bofia Ou pastBopwio 1 g OyTwioB ankoxos. ChIO TaKoBa
MajIKO KOJMUYeCcTBO BoOJja Iile ce pa3TBopu B OyTWIoBUsS asnkoxon. [IBeTe
TeYHOCTHU IIle OCTaHaT pasfjeseHu. Mexay Tax Iie uMa sICHO orpejeseHa
MMHUS Ha pasgensiHe (¢azoea epaHuya). AKo pasKaaTUTe €eHepruyHo
LIWILIeTO C JBeTe TeYHOCTH, Te Ije Ce CMeCAT BPEMEHHO, KaTo Ije ce
obpa3ysar kKaruuifd. OcTaBeH! Ha CITOKOWMCTBUE, TEUHOCTUTE Ce pPasZiesisiT U
obOpa3yBar ABa c0si. ByTU/IOBUST ankoxoi e ObZie oTrope, 3aiioTo e TIo-
JIeK OT Bozara.

AJIKOXO/IMTe C Olle TM0-AbJTYM BbIVIEDOJHU BepUrd ca olle II0-
MaJIkOopa3TBOPUMH BbB BO/a.

ANKOXO/IMTe C TeT BbIviepogHH atomalll ce Hapuuar amusosu
ankoxonu. Te ce CcbABp)KAT B a/JKOXO/JHUTE MUTHETa UM BEPOATHO HA TAX
OB/DKUM  HSIKOM OT HaW-HeNpuATHUTe TMOCIeIUlM OT MpenuBaHeTo,
HapeuyeHU ,MaxMypayK®. Tasd 4yaCT OT IIO-IBbJTOBEPUKHU aJKOXOJU B
HaUTKWUTe Ce Hapuya ,,[1aTOKU®.

[1] ToBopss B MHOXKeCTBEHO UMCJO, 3all[0TO Te ca oceM H3oMepa.
XUApOKCUIHATa Tpyrna Mo)Ke Ja Oble Ha pa3IdyHM MecTa BbB
BbIVIEpOJHATa Bepura, a M camara BbIVIEpOJHA Bepura Moxe ga Obpe
pa3K/IOHeHa WJTH He. 1
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IJTABA 6
TYKHU TAM — XUJIPOKCW/IHA I'PYIIA
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BUTAMWHUA 1N 04N

XWIPOKCU/IIHUTE TPyMM MOraT [a Ce CBbPXaT C BCSIKAKbB BU/
BBIVIEDOJHA BEPUTU — OTBOPEHU WM NPBCTEHHH, TIPH KOETO Ce MoJiydyaBa
MHTepeCcHO pa3Hoobpasue OT cbeAuHeHUs. Taka Haripumep CblileCTByBaT
TepPIeHOBU a/IKOXO/IM, TMPU KOWUTO XWAPOKCW/IHAaTa rpymna e CBbp3aHa C
MOJIeKy/laTa Ha TEPIEeHOB BbIVIEBOJOPO/.

TakoBa CbeMHEHHWE C [leCeT BBIVIEDOAHM aroMa € HarpuMep
MEHTO/TbT, KOWTO Ce cpellja B MeHTOBOTO Macio. (B [gelcTBUTE/NHOCT
HaVMEHOBaHUETO MY MpPOU3/M3a OT JIATUHCKOTO HMMe Ha MeHTara.) AKO
BbDXy KO)KaTa Ce HaHeCce MEHTOJ, TOM Cb3[laBa yCelllaHe 3a CBeXeCT U
npox/jaza. Korarto e pa3TBOpeH B TeueH Ba3ejMH M IO BIIPbCKAMe B HOCA
WIM B T'BPJOTO CH, TOM [EWCTBYBAa YCIIOKOSIBAILL[0 BBPXY Bb3IAJIEHUTE
nuraBuiiu. CbC CblilaTa 1ieJl MEHTO/IBT Ce U3I0/3yBa U B HSIKOM CHUPOMHM 3a
KalllJIMLIA, a IOPU U B HIKOU LIUTapu.

Heka ce BbpHEM KbM €[JHO MO-BaXKHO Che[JUHEeHe — KapOTeHa.

Moxxe Ou cu criomHsATe, ye TOU ChABPKA 40 BBIVIEDOAHM aTOMa,
W3rpajieH e OT OCeM H30IPEeHOBH 3BeHa M MMa M3BeCTeH Opoil JBOMHM
BPBb3KU. E/THa OT Te3u ABOMHU BPB3KM € TOYHO MO CpejlaTa Ha MOJIeKyJara.

Opranu3MbT MOKe Jia pasKbCa KapOTeHOBaTa MOJIeKysla MpPU Tasu
[BOMHA Bpb3Ka. [Ipu Hali-oOMKHOBeHaTa pa3HOBUHOCT Ha KapoTeHa JiBeTe
,TIOJIyMOJIeKYy/In“, KOUTO ce obpa3yBaT IO TO3W HauWH, Ca eJHaKBU. B
OTKbCHAaTHS Kpall Ha BCSKa ,,IOIyMOJieKy/a“ ce oOpa3yBa MO efHa
XUJPOKCU/IHA rpyna. Bmecto kapoTreHa ¢ 40 BbIZIEpDOJHU aTroMa cera uMamMe
[iBa asKoxovia C 1o 20 BbIJIEPOJAHU aToMa.

To3u ankoxon ¢ 20 BbIVIDOAHKW aroMa, U3rpajieH OT YeTUpHU
M30TIPEeHOBU 3BeHa, e sumamuH A. Tii KaTo opraHM3MbT MOXKe Jja oOpa3yBa
OT KapOTeH BUTAaMHH A, KapOTeHbT IOHSIKOra Ce Hapuda nposumamuH A.
(ITpepcraBkara npo— uzBa OT ITPBLIKM M JIJATUHCKU M O3Ha4aBa ,,[1peu‘.)

YoBelIKUAT OpraHri3bM OI10/I30TBOPsIBa BUTaMUH A (WK 1TOA00HY Ha
Hero Cbe/IMHeHUsI) B peTUHaTa Ha OKOTO, 3a [la MOXKeM Jja BIbKAame TIpu
JIOIIO OCBeT/ieHWe. 3a Ta3u lie/l Ca JO0CTaTbYHU U MajIKU KOJIMYeCTBa, HO
JIOpYU U Te3W MaJIKU KOJIMYeCTBa Ch37jaBaT TPYAHOCT. OpraHu3MbT HE MOXe
Jla TIpOM3BeXKJa BUTaMWH A OT MO-NPOCTH ChEAVUHEHUs] T0 HauWHa, T10
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KOMTO Ce TMOydYaBaT MOBeUeTO CheguHeHWs B ThKanuTelll, Buramun A
MOJKe [ja ce TIOJIyYd CaMO OT KapOTeH, HO CaMUSIT KapOTeH He MOXe Jla ce
obOpa3yBa B OpraHv3Ma OT TIO-TIPOCTH ChefuHeHUs. ToBa O3HauaBa, ue
XpaHaTa Ha YoBeKa TpsibBa /la ChbprkKa MajK{ KOJIMUeCTBAa BUTAMUH A WU
KapOTeH; B MPOTHMBEH C/y4yall B OpraHU3Ma HaCTbIlBa CMYyleHHe. XpaH!
Karo MJISIKOTO, Mac/JOTO W sidliata CbAbpKaT BUTamMuMH A. MopkoBuTe,
JIOMaTHTe W HSAKOU APYTU 3e/IeHYYLId ChbAbPKaT KapOTeH.

OpraHusMbT CK/ajiipa BUTaMUH A B uepHUs Jpo0, B ciyuail de e
MOrb/IHATO TIOBeUe OT HerNocCpe/CTBeHO HeobX0JUMOTO KOJIMYeCTBO.
BriocsiecTBre, ako 3a WM3BECTHO BpeMEe B XpaHara HsMa [JOCTaTbyHO
BUTAaMUH A, OPraHU3MbT Yepru OT CK/IaJWpaHOTO TpeJy TOBAa KOJIMYECTRO.
Ako obaue HeJOCTUI'BT Ha BUTAaMUH A TPOABL/DKA, OPraHM3MbT HU Ce
M3TOLlaBa W 3PDEHHMeTO HU Ce BJollaBa IIPpM JIOLIO OCBEeT/IeHHe.
CbCTOSIHMETO, KOETO Ce 0CTUra, e HapeueHO Kokowld cienomd. Bnaxuure
JIUTaBULIM B HOCA U I'bPJIOTO U 0COOEHO Te3U OKOJIO OUMTe CTaBaT CyXU U Ce
MOKPUBAT C JIOCMULM. ToBa CBhCTOSIHUE ce Hapuua Kcepogpmaamusi (OT
IPBLIKU AYMH, O3Ha4aBally ,,Cyxu oun“). [Ipyro HauMeHOBaHWe Ha BUTaAMUH
A e petuHon (,,0T peTWHA®“), a CBIJO Taka U TIO-PSAKO M3I0/A3YBAaHOTO
akcepodTos (03HauaBa ,,6e3 cyxu oun”).

[1] CeijectByBa u3BecTeH Opoii >KU3HEHOBa)KHHM OpTraHUUYHU
CbeJUHEHHUSI, KOUTO OpraHu3MbT TpsOBa /a MMa HAroToBO B MaJsKu
KOJIMUeCTBa U KOUTO TOW CaMHUST He MOKe Jla Cu TipousBezie. Te ca Haj
/IBaHa/leceTHa W Cce HapUuaT BUTaMUHU. ButaMuH A e caMo eJJiH OT TsiX. 1
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BUTAMWHUA N1 KOCTHAN

ViMa W p[Apyr ajkoxoj, KOWTO € BUTaMWH W KOUTO BKJ/IKOYBA
CTepPOUHOTO si/IpO, CrioMeHaTo B InaBa 3. Hali-oOMKHOBEHMAT cTepou[ B
OpraHusMa CbJbpsKa e/lHa /IBOKMHA BPb3Ka, TPY BbIVIEBOAOPOAHU CTPAHUYHU
BEePUTH Ha pas/M4YHU MecCTa M e[jHa XUAPOKCUIHa rpyna. Hama na maBame
nozpoOHara ¢opmysa, HO OT CXemara Ille Mo)KeTe Jia BUJUTe CTePOMIHOTO
PO YU TOYHOTO PAa3IOJIOKeHHe Ha XUAPOKCU/IHATA pyIia, ABOMHATa BPb3Ka
Y CTPAaHUYHUTE BEPUTU:

R

O

~

H

C R ca 03HaueHH CTPaHWUHHTE BHIVIEBOZOPOAHH Bepurul . Crpeskara
1ie O6b/e TTosICHeHa TT0-K'bCHO.

Bceku crepouji, KOMTO CbAbpKa XWJPOKCW/HA Tpyra, Cce Hapuua
cmepon. Tasu ayma mpousnu3a OT TPBLUKU M 0O3HauaBa ,,TBbPZ, 3aljoTo
CTepO/MTe Ca Hau-paHO (WM elHW OT HaW-paHO) MO3HAaTuTe TBBLPAU
alIKOXOJTU TIpY CTaiiHa Temmeparypa. Cref pa3pab0TBaHeTO Ha XMMHUYHATa
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CTpyKTypa 0Oe yCTaHOBEHO, Ue W JPYI'HM CBheAWHEHHS HWMaT I10700Ha
CTPYKTypa, HO He CbJbp)KaT XUAPOKCHUIHA rpyra. Te OsfXxa HapedyeHU
cmepoudu, KoeTo O3HauaBa ,,1ofiobHu Ha creponu”. (OkoHUaHMETO —oud
W/IBa OT IPBIIKU U O3HauaBa ,,1tol00eH Ha“.)

KOHKpeTHO CTepobT, KOUTO Ce Cpella B OpraHuM3MuUTe ¥ HMa
roKa3aHaTa ro-rope popMysia, ce Hapuua xosnecmepoi. IlpeacraBkara xosne—
Ha TPBIKMA O3HauaBa , KIbueH COK“. UYepHuar gpob mpousBexia
XpaHOCMUJIATeNIeH COK, KOMTO Ype3 )K/TbUKaTa Ce U3JiMBa B uepBara.

HanMeHOBaHMETO e TOAXOAALLO, 3alj0TO JK/IBYHUAT COK YeCTo
ChABP)XAa MHOTO XOJeCTepoj. B  [elcTBUTENHOCT TIOHSKOra TOBa
CbAbpPKaHUe e MO-TOJIIMO, OTKOJIKOTO € T0JIe3HO 3a opraHu3ma. JKIbUHUAT
COK Ce HaTpyIiBa B JKTbUHHS MeXYp U CTaBa 0C06eHO I'bCT M KOHIIEHTPHPaH.
XosiecTepobT He € MHOTO PasTBOPMM U KOrato Ce HaTpyria B JOCTaTbyHO
KOJINUeCTBO, TOM Ce OT/ie/isl OT TeUHOCTTa Mo, (hopMaTa Ha MaJIKu KPUCTAJIH.
Kpucranure Moxe fa ce C/IernsaT MOMeXAYy CU U TOCTereHHO C BpeMeTo Ja
CTaHaT AOCTaTbYHO rOJIeMU U Jja 3amyllar TeCHUSA KaHasl OT JK/IbUHUS Mexyp
KbM uepBara. Te3u »XIbYHM KaMBbHHU, KOUTO Ca IOYTHU UYKCT XOJIeCTepoJ,
MOrarT /ia TpeIu3BUKAT CUTHU OOJIKU U [la Ce HaJIOXKU OTepaLiys.

Bce mak He OuBa Ji@a MUC/IUM, uUe XOJIeCTePOABT Ch3[jaBa Camo
HeNnpuATHOCTU. Masko ca xopara, CTpajalid OT KaMbHU B K/Ibukara. OT
[ipyra CTpaHa, MO3bKbT W HepBHAaTa CHCTEMa Ha BCEKU UYOBEK ChbAbprKar
rOJIAMO KOJIMYeCTBO xoJiecTepos1. [1ouTy nmosioBMHAaTa OT TBbPAOTO BellieCTBO
B MO3bKa € xojecTtepos. ToM e Ba)KHa CbCTaBHA YaCT Ha M30/MpallyTe
MUEeTMHOBH O0OBMBKM Ha HepBuTe. OCBeH TOBa C/Iy)KM Ha OpraHv3Ma 3a
TPOU3BEK/IAHETO Ha MaJIKU 10 KOJIMUeCTBO, HO )KU3HEHOBaXKHU CheIUHeHNs.

CreponuTe U CJIbHUeBaTa CBeT/IMHA Ca MHTepeCcHO cbueTaHue. [Ipu
oOmpuBaHe C y/ITPABHOJIETOBUTE CTbHUEBU JIBUM €IUH OT IPBCTEHWTE Ha
CTepOUJHOTO SIIPO Ce pa3KbCBa. Bpb3Kara, KOATO Ce pa3KbCBa, € 03HaueHara
ChC CTpesika BbB (popMysiaTa Ha xojecteposa. Korato ¢ HSIKOM CTepo/iu ce
CJTyuu TOBaA (HO He C BCUUKM), IM0/TyyaBar ce MOJIeKy/IUTe Ha gumamuH D.

OpraHu3MbT e B CbCTOSTHUE /la TIPOM3BEXK/]a CBOM COOCTBEHU CTepOJIH,
HO He MO)Ke Jla pa3KbhCBa BPb3KaTa, BC/Ie[ICTBHE Ha KOeTo fa ce oOpa3yBa
ButamuH D. ETo 3amjo gerara TpssbBa ga moemar BuTaMuH D c XpaHara,
KakTO W Ja ObJaT u3naraHy Ha cibHIe. [Topagu Tasu mpuuvHa BUTaMUH D
TIOHSIKOTa Ce Hapuya ,,CThbHUYeB BUTaMUH". Pa30upa ce, TOi He ce ChIAbprKa B
CTbHUYEBaTa CBET/IMHA, HO TS ToMara ja Obe Tpor3Be/ieH OT CTepoJivTe B
YyoBellIKara Koka.
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ButramuH D jgompuHacsi 3a TMpaBUIHOTO OdOpMsiHE Ha KOCTHUTe Ha
nerjata. Tl KaTo IVIaBHUST e/IeMEHT Ha KOCTUTe e Ka/lusiT, BUTaMuH D e
HapeueH omie kanyugepon?! (oT rpBIKM AymMM, O3HauyaBaI ,TIpeHAaCsI]
Kaaui“). Ilpy HepmocTUr Ha BUTaMHUH D KOCTUTe Ha [leljaTa CTaBaT MeKH,
JIeCHO ce OrbBaT U JeopmMUpaT U BIIOC/IeCTBHE 0CTaBaT MOCTOSTHHO B TOBA
nosiokeHre. Ta3u Ooslect ce Hapwua paxumu3dem. Ilo-uecto Ta ce
HaOJsTrolaBa TIpH Jiella, POZIeHU TIpe3 3uMara WU B CeBepHHUTe reorpadCKu
paiioHH, 3all[0TO B Te3HW C/Iy4YaW C/TBHIIETO € TBbpZe C/1abo M BepOsSITHOCTTA
na ce obpa3yBa BUTamMuH D e 11o-marska.

PaxuTtu3mMbT, KcepodTa/MusTa U JpyruTe 3a00/sBaHysA, Jb/DKAIU Ce
Ha HeJJOCTWUTI Ha BUTAaMWHM, Beue ca IO-Pe/IKK 3a I[MBWIW30BaHUTE CTPaHU,
OTKOJIKOTO Osixa mpefu. ITbpBO, 3all[0TO yUeHHUTEe OTKpUXa ChHII[eCTBYBAHETO
Ha BUTAMMHUTE U YCTAHOBUXA B KaKBU XpaHU ce ChAbpyKaT. [1o To3u HauuH
MO>Ka /la ce pa3paboTH 3/[paBOC/IOBEH Pe)KUM Ha XpaHeHe. BTopo, xumuiyre
M3yuyrxa CTPyKTypaTa Ha BUTaMUHUTE W Ce HayuhWxa Kak Jla CUHTe3upat
HKOM OT TsX(°l. B pesynTaT Ha TOBAa MO anTeKWTe Ce TOSIBUXAa TONEMH
KOJTMYeCcTBa BHUTAMWHM Ha XarueTa W KOHIIEHTpaTH. BeposATHO Ha BCeKH
yrTaTes Ha Ta3u KHUTA Ce e C/TyuBasio /la B3MMa BUTAMHHM Ha Xarmderta. ToBa
e ollle eJJMH IPUMeEP 3a MojI3aTa OT TI03HABaHETO Ha CTPYKTypHUTEe (OpMY/H
3a 3/lpaBeTo Ha xopara.

He OuBa ma ce Muciu obaue, ye ako MajKO KOJIMUECTBA OT HEI0 e
T10J/Ie3HO, TO/IIMOTO KOJIMUECTBO e T0-To/ie3Ho. [IBaTa TOKy-1110 pa3riie/jaHu
BUTaMHWHA — BUTaMUH A U BUTaMMH D — Morar B JIeMCTBUTeTHOCT [ia
HaBpeJsT Ha OpPraHu3Ma, ako Ce B3emaT B TpeKasieHO TojisiMO KOJMYecCTBO.
(Cmy1ieHusATa, TIpeAU3BUKaHd OT TBbpPZle MHOTO BUTAMHHH, Ce Hapuyar
XunepsumamuHo3u.) B mHenIHOTO BpeMe Ha BUTAMUHUTE B [IeMCTBUTETHOCT
MMa TI0-To/IsiMa OrlacHOCT (0CoOeHo TIpU Ziella Ha TIpeKaieHO eHTyCUa3upaHu
MaliKi) [a ce B3uUMaT TBbpPZle MHOTO, a He TBbp/ie MajKO BUTaMHUHOBH
riperiaparw.

[1] IToHsiKora XMMHUKBT MCKa Jla MIOKaXke, Uue Ha JlafieHO MSICTO B e/lHa
MOJIeKyJla ¥Ma BbIVIEDOAHA Bepura WIA TIPbCTeH, HO HaMupa, 4e
MoAPOOHOCTUTE OTHOCHO BHZA Ha BepUrara He ca BaKHH 3a MoMeHTa. B
TaKbB C/Iyyal, 3a /la CM CIleCTd BpeMe, ToM mwuiie R, ¢ koeTo mpezcTaBs
Lsyiata rpymna. 1

[2] ButamuHuTe 0siXa OTKPUTH IIPH OIUTH, CBBP3aHH C XpaHEHETO,
TOAIMHU TIpeIM XUMHUIMTEe /a pa3paboTAT TsAxHaTa CTPyKTypa. [lopagu ToBa

91



Te ca Oum HapeueHu c OykBuU OT a30ykara. Cren ycTaHOBsBaHe Ha
CTpYKTypaTa WM BUTaMUHHUTe Ca TOAYYWId U JAeUCTBUTE/THUTe CHU
HaMeHOBaHUs. B moBeueTo ciyyan XUMULATE TIPEJTIOUUTAT Jla U3MI0/I3yBaT
HaMeHOBaHUsTa, a He OyKBUTe. 1

[3] He OuBa ma MucivTe, e eAHO CHHTETUUYHO BEIECTBO € TIO-
HUCKOKAUueCTBEHO OT CHOTBETHOTO TPHUPOJHO BEIeCTBO WIA Ue € TIPOCTO
HETOB 3aMeCTUTe/l. AKO CTpPyKTypaTa Ha MoOJIeKy/jara e T03HaTa W Ta3u
MOJIEKy7la € Cbh3/lajeHa B JlabopaTopusiTa, TPOAYKTBT € eJHaKbB C
npupoaHus. EauHCTBeHaTa pa3/ivka ce ChbCTOW B MSICTOTO Ha TOJTyYaBaHe —
B JabopaTopusiTa BMECTO B JKUBAaTa ThKaH. 1

92



C/IAABK BKYC

TpsibBa /M Jja Cce OrpaHAYMM CaMO [0 €/lHa XWUJPOKCHUJIHA TpyTia B
MoseKyna? HarcTuHa XMMUIMTe Cca yCTAaHOBUW/IH, Ue € HEBb3MOKHO (OCBEH B
pelKU C/Iyuan) MPU eIUH U Chlll BBITIEPO/JE€H aTOM [la Ce TIOCTaBSAT MoBeYe OT
e/lHa XUAPOKCH/IHA rpyTia. TakoBa ToJpekjaHe e HecTabuIHo. ATOMHUTe ce
Mperpyrypar BefHara B TI0-CTa0MIHM KoMOHWHaI[uu. ToBa He O3HadaBa
obaue, ue B egHa MOJIEKy/Ia He MOXKe /la MMa IO e[Ha XHIPOKCH/IHA T'pyTia
TIpU pa3/IMYHU BbIVIEDOJHU aTOMU. [Jopu e Bb3MOXKHO TPU BCEKU BbITIEPOAEH
aToM /la UMa 110 e/lHa XUJPOKCU/IHA TpyTia.

Hali-ripocTusiT ciyuai e, KOraTo eJHO Che[JUHeHHe C /iBa BbIVIEPOJHU
aToMa ChJbprKa [iBe XUAPOKCU/IHU FPYIIU:

T—O—0O—xI
ITI—O—0O—I
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'ToBa cbefiHeHUe Ce Hapuya emuwieH2/1uKo/l. BCSIKO cheJuHeHue C [1Be
XUJPOKCUJIHUA TPYIM Ce Hapuya IVIMKOJI, HO KOraTto ce Kake Camo ,,I7IMKOJ,
0OMKHOBEHO Ce Tofipa301pa eTHUIeHT/TMKOJL.

HanvurieTo Ha moBeye XWPOKCWJIHU T'PYIU B e[jHA MOJIeKy/a MpaBy
CbeZJMHEHUETO M0-Pa3TBOPHMMO BbB BO/Ia, a TeMIieparypaTa My Ha KUIleHe —
MO-BUCOKAa B CpaBHeHWe C TeMIlepaTypaTa Ha KulleHe Ha TMOA00HU
Cbe[JUHEHUS] C TI0-MaKO XUJPOKCWU/IHU rpynu. OcBeH TOBa (HEM3BECTHO
3all[0) YecTo TaKWBa CheAWHEHWs  MpuAoOuBaT  C/lagbK  BKYC.
ETWieHITMKoIbT HarpuMep e To-cjIaAbK oT 3axapra. Camara gyma ,,[JIMKOJ
MPOM3/K3a OT TPBLIKK U O3HauvaBa ,,C/1abK".

Haii-Ba>KHOTO TIPU/IOKEHHMe Ha eTH/IeHT/IMKO/IA HAMa HHUIIO 00II0 ChC
cnagkus My BKyC. ETuneHMKoabT 3amMpb3Ba npu —17°C, a Bogara — 1ipu
0°C. M3BeCTHO e, ye MOUTH BUHArM CMeC OT /iBe BelleCTBa 3aMpPb3Ba IpPH I10-
HUWCKa TeMIeparypa OT TeMIleparypara Ha 3aMpb3BaHe Ha BCAKO OT
BellleCTBara, B3eTH IO0TAe/NHO. AKO LIeCT YaCTH eTUJIEHIJIUKO/ Ce CMeCHT C
YeTHPHU 4YaCTH BOJa, CMecTa 3aMpb3Ba efBa npu —49°C.

Beue craHa Agyma 3a ymorpebara Ha JieHaTypupaHusi CITUPT Karo
antTudpus. IIprubaBsiHeTO Ha ETWIEHIVIMKOJI KBbM BOJaTa B aBTOMOOWIHUS
paZuaTop ChLIO o TpeAra3Ba OT 3aMpb3BaHe npe3 3umarta. Ho Bce nak vma
elHa ChIeCTBeHA pa3/IMKa B I0J13a Ha eTUIeHIJIMKOIA.

EtunoBusAT ankoxon Kumu Tipu 78°C, a eTUIeHIJIMKOIbT — TIpU
197°C. KoraTo apurarensit paboTH, OTAelsHaTa TOI/IMHA € JJOCTaThbyHa, 3a
Jla 3arpee TEUHOCTTA B PaiMaTopa M Jla 3arlOuyHe M3MapsiBAHETO Ha €TUJIOBUS
ankoxoji. ObGaue Ta3W TOIUIMHA He € JO0CTaThbUHA 3a HW3MApeHWeTo Ha
eTWIeHI/IMKo/Ia. JJopy U [la UMa Majko K3MapeHue, TO cTaBa MHOTO OaBHO.
ETUNeHrMMKOIBT € NOCmOosiHeH aHmugpus.

EfHO o111e Mo-Ba’kKHO NOMUXUOPOKCUCBeOUHeHUe (CheiUHeHUe C MHOTO
XUAPOKCUIIHU TPyMu) e 2nuyeporsm. ToBa e cheJUHEHWE C TPU BbITIEDOAHU
aToMa C 0 eJlHa XWJAPOKCU/IHA IPyTia IPU BCEKU OT THX:
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TLT—0O—0O—xI
T—0O—0O—xC
T—0O—0O—xI

(CpequHeHMeTO e U3BeCTHO W Karo ,,[VIULEPUH, HO XUMUILUTE
NpeArounTaT Aa 3ara3sT OKOHUYaHWeTO —Os/, KOeTO I0Ka3Ba Ha/MuHheTO Ha
XUAPOKCUIHU TPYIIN. )

HavimeHOBaHMETO I/IMLIEpO/ ChLIO WABAa OT TPBbLUKM U O3HauyaBa
,C/IAABK® U TIULEpPOJbT HAaUCTUHA € CAaJbK — TIOUTU KOJIKOTO CaMUSAT
I7IMKO/. [/TUKO/TBT € AoCTa OTPOBEH, HO IVIMI[EPOTBT € ChbBCeM Oe3BpeieH 3a
opranusMa. MoxeTe [ja sijeTe I/IMLIEPO/ KOJKOTO BU Ce MCKa. M moHsikora
JefiCTBUTE/IHO IO IpaBuTe. [ niiepost ce mprbapsi KbM OOHOOHUTE C IThTHEX
OT KpeM, 3a /la CTaHe KpeMbT TOo-caafbK. OCBeH TOBa TOM MpeArna3Ba KpeMa
OT u3CbxBaHe. CaMUSIT TOM He Ce M3MNapsiBa (TeMrieparypara My Ha KUIIeHe e
TBbpPZE BUCOKAa, 3a Jla My IO3BO/IM Ja Ce wu3MnapsiBa MpU CTakHa
TeMnepaTypa), a ¥ ,,/bPXKU" 3[paBo BoJlaTa U He ¥ MO3BOJIsIBa /ia Ce WU3MapH.

[Topagu ToBa ,,IOAABPKAIL]0 B/larata“ CBOMCTBO Ha IIMLepoJia (KOeTo
XUMHI[UTE HapHUyaT XWTPOCKOIMYHOCT) TO MpHOaBAT KBbM THOTIOHA. Toi
rpe/a3Ba TIOTIOHA OT HW3ChXBaHe W My /[laBa Bb3MOXXHOCT Jia TOpU
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paBHOMepHO U 6aBHO. ['Mijepos ce yroTpeOsiBa ¥ KaTo ChCTaBHA uyacT Ha
JIOCHOHH 3a TAJIO.

IITo ce oTHacs O YOBELIKUS] OpPraHM3bM, Hal-BaKHOTO CBOMCTBO Ha
[vleposia e, 4ye MOJIeKyJIMTe My Ce CBBp3BaT C [JpYyrd BellecTBa U
U3rpakjar MasHWHUTe Ha >KUBUTe opraHu3Mu. CbIIO0 Taka BaXHO e U
CbeZJMHeHUETO C MPBCTEeH OT LIeCT BbIVIEPOAHU aroMa, KbM BCEKU OT KOUTO e
CBbp3aHa I10 eJHa XW/JPOKCW/IHA I'pyIia, B KOeTO JIUIICBAT [JBOMHU BPB3KHU.
Hapuua ce uno3umon. Tou e cbCTaBHa 4aCT Ha MOJIEKY/IUTe Ha HAKOU
CJIOXKHU BelljeCTBa, HAMUPALLU Ce I7IaBHO B MO3bKa U HEepPBUTE.
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ITBbPBA ITIOBEJA HA/l THOEKIIUATA

Ilpesy neKkapuTe Ja OCb3HAAT ChIeCTBYBaHeTO Ha 3apopuimTe
BCSIKA Cepuo3Ha paHa WIM XUPypruyecka Hameca TII0YTU CUTYPHO
3aBbpIlBailie ¢aTtanHo. [Jopy ako MalMeHThT ycrieelle /ja U3AbpXKU OoskaTa
(3HaeTe, Ue TOraBa He e UMaJi0 aHECTETULIM) U [ja MIPe)KUBee KPbBOU3/IMBA U
1110Ka, bakTepuasHaTa MHGEeKIUsS CU CBbpIIIBailie paboTara.

B cpemara Ha XIX B. ¢peHckusT xumuk Jlyu IlacTbop mnpbHB
TIpe//IoXKU 3apofMIliHaTa Teopusi 3a OonectuTe. Tol 3asBU U JoKasa, ue
6onecTuTe U MHOEKIMUTe Ce MPUYMHABAT OT MUKPOCKOTIMYHN OpraHm3mul?),
CrnemoBaTesiHO, 3a /ia Ce TIpeJjoTBpaTH uHbeKIHITa, berie HeoOXoAMMO ja ce
YHULIOKAT Te3u MHUKPOOpraHusMu. (Mexzay Apyrotro MHTepecHO e Ja ce
oTOesIeXXH, Ue 3apofMIITHaTa Teopus 3a OosecTuTe, Ta3u Hali-BeMKa Kpauka
B MeJJMLIHATA, € [1e/I0 He Ha JieKap, a Ha XUMUK. )

[Tpe3 1865 r. equH WOTAaHACKA XUPYPT, xoy3ed JIucTbp, OTKpUI Ha
MpakKTWKa HauWH 3a YHUILO)KaBaHe Ha MUKDPOOpraHu3mu. Tou H3Mos3yBasl
xuMHUKanu. [Ipu ieKyBaHe Ha MalMeHT ChC C0KHA (PpaKTypa Ha KocTTa (T.e.
dbpakTypa, py KOATO KOCTTa e TIpoOuia Koykarta), Tol HaHeCh/1 BbPXY paHaTta
denon. (Pa3tBop Ha 9 g deHon B 1 1 Boma youBa noBeueTo GakTepuu 3a IeT
MUHYTH.) JIUCTBD TMPOAB/DKWAI [la HaHACsl BCEKU [JeH OT TO3W pas3TBOpP U
Mal[MeHThT Ce Bb3CTaHOBWI Oe3 MHbeKIus.

ToBa 6uno Hauasoro. Okasano ce, ye eHOTBT € TBHP/E Apa3Hel] U
yBpeXX/la ThKaHWTE W HEBHHAru MOKe Jla Ce W3MOoJ3yBa. 3arlOuHa/d Jla ro
CMeCBaT C JpYyry BeljecTBa. buam OTKPpUTU U APYTM XUMUKa/IW, KOUTO OILIe
Mo-7ieCHO  yOWBa/M MUKPOOPTaHM3MUTe U TI0-MaJKO HaBpeXJalad Ha
nauveHta. Ho U cef ToBa cujiaTa Ha HOBWTe aHTUCEINITUYHU IIperiapaTtu
MpOJb/DKWJIA []Ja Ce U3MepBa C T.Hap. ¢peHoneH koeguyueHm. Tou TOKa3Ba
KOJIKO MO-CHJTHO OT (PeHoJ1a e AafleHO aHTUCENTUYHO BeILeCTBO.

JIluctep e poAOHAYa/HUKBT HA  AaHTUCENTUYHAaTa XUPYPrHs.
[ToHacTosiLLIeM JieKapuTe WU3MMBAaT LISIJIOCTHO pbLeTe CU Mpeaud OrlepaLus,
HOCSIT MAacKU W CTepPWIU3MPAT WUHCTPYMeHTUTe TpeAu ymnorpeba. Bcuuku
[IIaHCOBE HAa MUKPOOPraHW3MHUTe Ca U3LS/I0 OTHETH.

Monekynara Ha ¢eHosla ce ChbCTOU OT OeH30J/HO s/IpO, KbM KOeTo e
CBbp3aHa eJjHa XUPOKCH/THA FPyTia M0 CJIeJHUS] HAUWH:
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N3001110 BCAKO ChefdHEeHWe C XUAPOKCWIHA Tpyra, CBbp3aHa C
6eH30/1HO s/1po, Ce Hapuya ()eHOJI, HO KOTaTo Ce TOBOPH caMo 3a dheHou (Wu
0OMKHOBeH (peHO), ce nofpa3brpa CbeZIMHEHHETO C TIoKa3aHara ¢popmyra.

@eHOIBT e OTKPUT npe3 1834 r. B KaMeHOBBIVIeHHs KaTpaH. 110 oHoBa
BpeMe KaMeHOBBIVIEHUST KaTpaH Owil  W3Mo/j3yBaH Haii-Beue 3a
TIPOU3BO/ICTBO Ha CBETWJIEH T'a3 U Mpe/iCTaBKaTa (peH— Mpou3/in3a OT FPbLKU
1 03HauaBa ,,0CBeTsIBaM*.

[lpumep 3a mo-c/ioKeH (heHO e ypywuonsm, TIpU KOWTO [iBe
XUIPOKCUTHUA TPYTIM Ca CBbp3aHM C 6eH30/THO S/Ipo; B CheIMHEHWeTO Ma U
e/[Ha BBIVIEPOJHA Bepura oT 15 BurepogHu aromal®l, Hsakou ot Bac Moxe 6u
ca ce cOMbCKBa/MM C ypyIIMO/Ja M CUTYPHO Ca ChXKaJWIM, 3alj0TO TOH e
OTPOBHAaTa ChbCTaBKa Ha OpBII/IsHA.
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[1] Amnrmuiickata payma ,germ“ KWMa MO-IIWPOKO 3HayeHWe OT
Obnarapckata ayma 3apoamin“. Tyk ymuiieHo e yroTpebeHa mymara
»3apoauin“. Bxk. u cienBaiara 3abenexxka Ha aBTopa. — besi.mipeB. 1

[2] ,,3apoaminn“ o3HauaBa BCSKAaKbB BHUJ MadbK 00€KT, HOCEII] KUBOT.
Hampumep egHo ceme e cbijo Buf, 3apoguil. Oile Heo(OpMeHOTO
(eMOpHMOHA/IHOTO) pacTeHHWe Ha JKATHOTO 3bPHO Ce Hapuya , KUTeH
3apoguii“. ExHa 6omect Moxke /la ce TIpUUMHU OT pa3HOOOpa3HU 3apO/IUIIIN.
Hsikou GosilecTd ce MpPUUYMHSBAT OT OaKTepuM, KOMTO Ca MUKPOCKOTTUUHU
eIHOK/JIETHhUHU pacTeHUsI WK I'bOU, KOUTO Ca MaJsIKO TI0-CJIOKHU pacTeHUs.
(Uecto GakrepuuTe ce knacuduuypar cpes rrbure.) bosnectu Mmoxe fa ce
MPUYMHAT M OT Protozoa, KOWTO Ca MHUKPOCKOIIMUHU €eQHOK/IEThbUHU
JKUBOTHU, WIU OT BUPYCHU, KOUTO Ca TBbPJE MajlK4, 3a Ja Ce BUMAT C
00MKHOBEHUTe MHUKDPOCKOITM, ¥ KOUTO He Ca HUTO PacTeHHs], HUTO >KUBOTHHU.
[ToHacTosIII[eM BCUYKU Te3U JKUBHU ChILeCTBA C€ HaphuaT MUKPOOPraHU3MHMU.
)

[3] B mencTBUTETHOCT yPYLIMOABT € CMeC OT HSKOJIKO CheJuHeHMs,
pa3aryaBaly Ce camo MO HaJMUYUeTO UK OTChCTBUETO Ha JIBOMHU BPB3KU U
no Opos WM B cloMeHaraTa BbIviepofiHa Bepura. OCBeH B OTPOBHMS
OpBIIISH TOW Ce ChbpP)Ka U B MJIEUHHsI COK Ha HSIKOM JIaKOBU JbpBeTa. —
besn.mpes. 1
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KNCE/IMHU 1 XOPMOHUN

[MToHsikora heHOMBT Ce Hapyya Kap0Oo/ioBa KHCe/lrHa. 3a /la MOXKeTe
nia pas3bepeTe 3aI1lo e Taka, TpsiOBa MbPBO Jja CU W3SICHUM KaKBO € KHUCe/IHa.
Hsikou chefHEHUWs] TIOHAKOTa Ty0ST YaCTHYHO €eWH OT BOJOPOAHUTE
aTOMH, KOUTO OOWKHOBEHO yuaCTByBaT B MOJIEKyiuTe WM. Te He TyOAT
1eJIdsl BOJOPO/IEH aToM, a CaMO 4acT OT Hero. 3arybeHara 4acT ce Hapuua
80dopooeH tion!.

CheuHeHUsITa, KOUTO IOMYCKAaT OT MOJIEKY/IUTe UM Jla Ceé OTKbCBaT
BOJJOPOJIHU MOHU, Ca KUCenUuHU. AKO BOJOPOAHUTEe MOHU Ce OTKHCBAaT MHOTO
JlecHO, Taka ye B JjafieH MOMEHT Jla UMa roJisiM Opoii OT TsX, ChbeJUHEeHUeTO
e CWIHA KuceauHd. AKO BOJJOPOJHUTe MOHU Ce OTKBbCBAT TPYAHO, Taka ue B
nazieH MOMEHT OposIT UM /la € Ma/bK, CheJUHEHHETO e €1ab6a KuceauHd.
BoJjopogHUST MOH MMa KHCeT BKYC U € MHOTO akThBeH. ToW arakyBa W
pa3sKJa Hal-pa3MuHd MeTand. Ilopajy ToBa CUJTHWTE KHCEJWHU Ca
oracHu. XUMULIMTe TPsiOBa Zia paboTAT C TAX BHUMATETHO, 3a /ia MPe/rassT
He caMO XMMHYecKaTa araparypa, HO U COOCTBEHUTe CH Apexu, KoXKa U OUH.

Koraro BOAOpDOAHUAT aroM e CBbp3aH C BbIVIEPOJieH, TOU
MpaKTUYeCKd HsMa BB3MOXXHOCT Ja Ce OTAenud Karo uoH. Koraro
BOJOPOJHUST aTOM € CBBbp3aH C KUCJIOPOJEeH, KaKTO € B XW/POKCHUJIHATa
TpyIia, BEpOSITHOCTTa Jla Ce OT[eNd BOJOPOJeH WOH e TBbpZe MaJkKa.
[Topasiy TOBa eTUIOBUST ajKOXOJI € U3BBHPEAHO Cjlaba KHCe/rnHa; TOJTKOBa
cs1aba, ue B IEWCTBUTETHOCT CAMO XUMUIIUTE MOTaT /la YCTaHOBAT HETrOBara
KHACeTMHHOCT.

Obaue kKoraTo XWIPOKCHJIHaTa I'pylia e CBbp3aHa C OEH30JIHO s/Ipo,
Bb3MOXXHOCTTa Jla Ce OT/Aenu BOJOpPOJeH HOH e yBe/JdyeHa /0 TaKaBa
CTelleH, ye KMCeTMHHUTE CBOMCTBA ca 3abe/ieXXUMU; BCe Ollle MHOTO Cj1abu,
HO 3abenexxumu. ETo 3amio ¢eHOMbT MOHsIKOra ce Hapuua Kap0osjioBa
KHCe/TMHA.

[TogobHO Ha deHosma e CcheAUHEHUETO Kpe3oa. Toll mMpezcCTaBisiBa
deHOn ¢ egHa MeTwIOBa rpymna B 6GeH3osmHOTO siipo. Toil e mo-cumeH
aHTUCeNTUK OT (eHosa, T0-eBTUH U T0-Oe3ormaceH 3a paborta.
M3mnon3yBaHuTe B JAOMAKWHCTBOTO Je3UMH(EKIIMOHHU CpeJCTBa  3a
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MOYMCTBaHe, HalpuMep KaTo JM30Ja, ChbAbP)KaT Kpe3oa WK Tojo0Hu
cheJuHeHHs. Mupr3MaTa UM ce Jb/KU Ha kKpesomnal?l,

TaHvHUTE Ca pacTUTEeTHU NPOAYKTH C JOCTa CI0KHUA MoJsieKynu. Te
CbbpXKaT [JBa WA TioBeue O€H30/HM TIPBCTEHa, BCEKU C TI0 [IBe
XUApPOKCcWIHK rpynu. CrenoBaTtenHO Te ca noaugeHonu. TaHuHWTe ce
Cbe[JUHABAT C HAKOM BellleCTBa B LiMIiaTa MM Ko)Kara Ha JKUBOTHU, KaTo o
MpaBAT MO-TBbPAA U Mo-KunaBa. ObpaboTeHnTe ¢ TAHWUHU KOXKU Ce HapUuaT
,,TIPOBOeHN ",

TaHUHUTe CBIL[O0 TaKa MPaBAT KoXkKaTa Ha W3ropeHo MSICTO To-rpyba u
HamassiBaT Oosikata OT u3rapsiHeTo. ETO 3aljo MOHsSKOra BbPXy paHW OT
M3rapsiHds Cce MOCTaBAT Ipe/IBAPUTE/THO HAKVMCHATH BbB BOZA JIMCTA OT Yau
(KOUTO ChBPIKAT TaHUHK). (MeXy APYroTo, KOraro mprubaBuUM MIISIKO WA
CMeTaHa KbM KadeTo WM yasi CH, Te IoeMar yacT OT TaHWHUTEe, KOUTO Ca
M3BJ/IeUeHHU OT YaeHUTe JMCTa WM KadeeHUTe 3bpHAa. OTUACTU FOPUMBUST
BKYC Ha Te3W HalUTK{ Ce Ab/DKM Ha TAaHWHWUTEe, TakKa ye Karo npubaBuM
MJISIKO WM CMeTaHa, FOpYMBMHATa UM HaMaJsiBa. )

EnuH wuHTepeceH (eHON CbC 3HaueHWe 3a MeJulMHara e
Oouemuacmunbecmponsm, HapuyaH W MpocTo cmuiabecmpon. Mosnekynara
My CbAbpXKa ABe (DeHOSHU TIpyIv, CBbP3aHU C MOCT OT [iBa BBIVIEPOJHU
atomal®!. CTun6ecTporsT e mpuMep 3a 3aMeCTUTEN Ha XOPMOHH.

XOopMOHUTe Cca BelecTBa, KOUTO ce oOpa3yBaT B OpraHv3Ma OT Taka
HapeuyeHuTe J#(/1e3uU C 8ompewHa cekpeyus. Te ce BMBaT B KPbBTa B MHOI'O
MaJIKU KOJMYeCTBa, HO OKa3BaT MOLHO B/MSIHWE BBPXY XUMUUHUTE
MeXaHW3MU Ha OIpeie/leHU 4yacTU OT opraHusMa. VIMeHHO B pe3y/iTaT Ha
XOpPMOHAJ/THaTa JeWHOCT MOMYeTO MU MOMHYETO Ce TIPEBPBLIAT B MBX M
JKeHa cJie[; FOHOLLIeCTBOTO.

[loHskora sekapuTe WU3M0J3yBaT XOPMOHM, 3a Ja IIOMOrHaT Ha
ranyeHTa Ja T[peojoJsiee HSKAKBO Ppas3CTpoMcTBO. [la ce wu3Bieue
[0CTaTbYHO KOJIMYECTBO ONpeie/IeHW XOPMOHU OT MajKOTO UM KOJTMYeCTBO
B [JOMAIITHUTE KUBOTHU € AbJITa U focafiHa paboTa. [lomydyeHOTO e He caMo
OCKB/IHO, HO ¥ MHOI'O CKBIIO.

Bce mak cbljectBsyBa BB3MOXHOCT HSKOU OT XOPMOHWTe Ja ce
Mo/y4yaT CUHTeTUYHO B 1abopaTopHH yc/ioBUs. [1opy MOHSIKOTa € Bb3MOXKHO
[la ce TIOJIy4d [Ipyro Chbe[yHeHue, YUATO MOJIeKysla [0-/IeCHO Ce CUHTe3upa
OT CbOTBETHHS XOPMOH, U TOBa ChbeJJMHEHUWE /[a MMa Cblusl e(peKT KaTo
xopMoHa. CTuibecTposbT € HaW-TIOAXOASIIUAT TaKbB IMpuMep. 1o e
BbBeZleH 3a NpbB ITbT B EBpomna rnpe3 1939 1. kato 3amecTuTes Ha KeHCKU
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nojioBu xopMoHu. CHHTe3HMpa Ce TMO0-JIeCHO OT TAX, a B H3BECTHU
OTHOIIIEHUS € 1 T10-005P.

[1] B meHTbpa Ha aTomMa ce HaMMWpa Majko 5/Ip0 (KOeTo ChIbprKa
M3BeCcTeH OpOoi YaCTUIIM, CTPYTaHU 3ae[[HO), @ B OCTaHa/aTa 4acT OT aToMa
ca pasrpefiejieHd OT eflHa [0 CTO APYTW UYaCTULU, HapeYeHW e/1eKMpOHU.
[Tonsikora equH atoM (WM Tpyma aTOMH) Cce OTKbCBa OT MOJIeKyJ/ara, Karo
M30CTaBsl eIUH WM TI0OBeYe OT e/IeKTPOHWTe CU. B TakbB C/lyyail Ha aroMma
He My /IOCTUraT Te3u eJIeKTPOHM, a MoOJjeKyJlara KWMa W3IUIIBK OT
e/IeKTPOHU. ATOMHUTE WU TPyNUTe aTOMU C HEAOCTUT WA C U3JUIIBK OT
eNleKTPOHU Ce Hapuyar lioHu. VloHuTe UMaT CBOICTBa, KOMTO MOTaT Ja ca
[0CTa TI0-pa3/iMuHd OT CBOMCTBAaTa Ha W3xoAHUs aroM. Hanpumep
HaTPUEBUSIT U XJIODHUST aTOM Ca OMaCcHU 3a >XMBOTa. HarpueBusaT WOH
(iumcBa eVH eIeKTPOH) M XJIOPHUSIT WOH (eIUH e/IeKTPOH B TOBeYe) He
camo ue ca 6e3Bpe/iHH, HO Ca OT ChIIIeCTBEHO 3HaueHHe 3a >KUBOTA. 1

[2] Pa3bupa ce, Hali-OOMKHOBEHOTO [OMAIITHO [e3WH(EKI[HOHHO
CpeiCTBO € MojioBaTa TUHKTypa. Hamociegwsk ce mpojaBa U T.Hap.
,oe3lBeTeH 1o, Toil Mo)ke Jla ce HaHAcs BbPXY paHU OT ToOpsi3BaHe, Oe3
Ja ocTtaBs Ka(sBY MeTHa BbPXy KoXKaTa. B #elicTBUTETHOCT TOBa He e Mo/,
a MoMpaH ajkoxoi (T.e. CbeAUHEeHWe, ChbIbp)Kalll0 eJHOBPEMEHHO WOAHU
aTOMM U XWJPOKCW/IHA Tpyra). MosekynaTta Ha ,0e31[BeTHUsI HoA“ e
u3rpaZieHa OT TpW BbIVIEDOAHM aTOMa, eJHa XUAPOKCU/IHA Trpyna TIpu
eUHUST OT TSIX W JiBa WOAHMW atoMa (10 eVH TIpU BCEKU OT APYruTe [Ba
BbIVIEPOJA). 1

[3] [ToHsikora 111 rOBOPUM 3a ,,MOCTOBE®, KOUTO CBbP3BaT MPBHCTEHHU.
ToBa e Hali-/IeCHUAT HaUMH 3a OTMCBaHe Ha Ta3u 0cobeHa cutyarus, 6e3 ma
ce yepTasiT JOpMYy/H, @ CTPEMEXBT MU € 7la CBeJla (POpPMY/IUTe B KHUTaTa |0
MUHUMYM. [IBa MpbCTEHa, CBbP3aHU C MOCT OT JBa BBIVIEPOJHU aroma,
V3IJIeXAAT MO0 C/iefHUs HauuH: TNpbCcTeH—C—C-mpbeTeH. [IBa mpbCTeHa
Morar [lopy Jia ce CBBbpP)KaT C MO0 eJMH BPbX, KOETO MOXKe /ia Ce 3arulle
Taka: MNpbCTeH-TIPbCTeH. CilydyasT He e, KAaKTO MpU KOHJeH3UpPaHUTe
MPbCTEHU, KbJETO /IBaTa NPbCTEHA He ca CBbP3aHU C BbPXOBETe, a C LjsijaTa
CU CTpaHa. AKO TPYJHO C/eiuTe MUCB/ITa MU, TOBa B U3BECTHA CTEIleH Me
pagBa. Taka mie ce ybeaurte, ue MOHsAKOra (OPMY/IUTE Ca IMO-SICHH OT

aymure. 1
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IJIABA 7
ITPOMSAHA HA KOMBUHAIIUATA
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— 1 BCE OIIIE ITAMIINOH

B pgocera criomeHatuTe OpraHUYHU CheUHEHUsI KUCIOPOJHUTE aTOMU
ca OWIM BUHATYU YacT OT XUAPOKCUIHM rpymnd. Cera HeKa IMPOMEHUM MaJjTKoO
Helara. [la momnycHeMm, ue fiBeTe BPb3KW Ha KWCJIOPOAHHWS aTOM Ca CBbP3aHU
C BbIVIepogHH aToMu. KomOuHaiusTra 6w wu3mmexzgana taka: —C—O-C-—.
Bcsiko cheiiHeHre, KOeTO ChIbprkKa Ta3u KOMOWHAIHS, Ce Haprya emep.

Hali-11MpoKo W3BeCTHUAT eTep e eTU/IOBUAT eTep, uusaTo dopmy/a
U3IvieXK/a Taka:

Y
GmgmOomgo
H H H H

W nBara BbIVIEDOJHU aTOMa, C KOUTO € CBbP3aH KUC/IOPOAHUAT aTOM,
TIpYHA/JIe)KaT Ha eTWUIOBU TpyIv. BbIipeku ye viMa MHOIO, MHOIO eTepy,
XUMHUKBT WK JIeKapsT (WIA BCEKU APYT) KaTo KaXke MPOCTO ,eTep”, BUHArU
no/ipa3bupa eTUIoB eTep.

ETtunoBusaT etep e oTkput rpe3 1544 r. [To oHoBa BpeMe OyKBa/iHO
HUIIO He e OM/I0 M3BECTHO 3a OpraHWuHaTa xumusi. Hali-cuiHo BrieuatieHue
e HarpaBWi Ha XUMULUTe (HAKThT, uUe HSKOM TEUYHOCTH Morar Ja ce
M3IapsiBaT TOJIKOBA JieCHO U Obp30. Temrieparypara Ha KUTleHe Ha €THUIOBUS
eTep e caMo 34,6°C — 110-HUCKa U OT HOpMaJiHaTa TeJjieCHa TemMrieparypa.

KakTo Beue crioMeHax, ra3oBeTe W MapuTe ca OWIM MbHA 3arajika 3a
XMMULIMTE OT OHOBAa BpeMe. 3a TAX Ta3u HOBa TEYHOCT IPOCTO M3ue3Basa
Karo AuM. ['spuyTe uMar OTAe/Ha Ayma 3a TOPHUTe Bb3[YLIHU CJIOeBe,
pasMoiokeHW BUCOKO Haj, [JoHaTta aTMocdepa M HellHaTa 3eMHa MOKBapa.
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Te ru Hapuuar ,,etep“. IIpe3 1730 r. Ha ToBa U3ue3Ball[0 CbeJUHEHWE, KOETO
KaTo ye Osrasio oT 3emsiTa, OUI0 JazeHo umeTo ,,Spiritus aethereus“ (Koeto
3HauM ,,eTepeH cnupT®). B KpaliHa cMeTKa UMeTO OCTaHaso Camo ,eTep™.

OcBeH TOBa /BeTe Ipymy OT M0 ABa BbIVIEDOJHU aroMa, 3a KOWUTO Ce
yCTaHOBWIO, ue oOpa3yBaT yacT OT Mojekynara (pa3dupa ce, cjef Karo
XUMUI[UTe Bede 3Haeau 3a aTOMUTe U MOJeKyauTe), OWIM HapeueHU
,»€TUJIOBU® Criopej; CbIIUSA WU3TOYHUK. OTTaM HaBa W Jymara ,eTaH“ 3a
BBIVIEBOZOPOZA C /Ba BbIVIEDOAHU aroMa. B opraHuyHara Xvmus 4ecTo ce
C/IyYyBa Ha3BaHUSATA Jia IPOU3/IN3AT BEPHUKHO eIHO OT JAPYTro.

B HAKOM OTHOLIEHWS eTepuTe MMaT CBOMCTBA MeXAYy Te3d Ha
alIKOXOJIUTE W BBIVIEBOJOPOAWTE, HO Ca 3HAuWTenHO T10-0/m30 [0
BbIVIeBOJ[OpOUTe. ETU/IOBUAT eTep e c1abo pa3TBOPUM BBB BOZA, HO MHOTO
TMO-7IeCHO Ce CMeCBa C Ma3HWHH, BK/IFOUUTETHO U C MUETMHOBUTE OOBHBKU
Ha HepBHUTE KJIeTKHU.

[Topasu TOBa eTePBT e aHeCTeTHK, U TO 06Bp. Toli e e[uH OT MbPBUTE
amepuKaHCKu aHecteTtuld. [Ipe3 1842 r. nekapar ot Ixopmxust Kpodopg
JIoHr U3nosi3yBa etep Ipu oreparysd Ha nauuveHt. Ha 30 centemBpu 1846 1.
6ocTbHCKUS 3b00ekap Y. T. MopThH u3BaauI 360 Ha TMalMeHT TI0f, eTep.
[Be ceagMuL T0-KbCHO, Ha 16 oktomBpu 1846 r, a-p k. K. YopbH
W3BBPIIWI TThpBaTa MyO/iMyHa orepalysi Ha MalleHT, yroeH C eTep. ToBa
cTaBa B Macauy3eTcKara rojissMa BoeHHa 0osiHuIa B BOCThH.

Hackopo cnen ToBa OMBa MpeioyKeHO M TTOHSATHUETO ,,aHeCTe3us1“ OT
Omuebp YeHabn Xoymc, O0CTBHCKU JieKap | T0eT, W3BeCTeH C TI0eMHUTe CH
,CTapara KoHHUIa“ ¥ ,JyHUAT PaiiToH".

Beue 1ioBeue OT BeK jileKapUTe eKCIIepUMEeHTHpaT C HOBU aHeCTeTULIH,
HO U Cera eTWU/IOBUAT eTep Ce U3I0JI3yBa [10-4eCTO OT JAPYyIruTe aHeCTeTULIU,
0Cc0o0eHO TP TIPOAB/DKUTEHN orepaiiuu. Toi Bce oiile e maMriioH. Moxe
Ou [Opyru aHecTeTULd [IeHCTByBaT TMO-O0bpP30, HO B HSKOW OTHOIIEHUS
eTWIOBUST eTep e Hail-Oe30raceH; BepOATHOCTTA /la 3acerHe AeMHOCTTa Ha
cbplieTo U 6euTe ApoOOBe MpH HEro e Mo-Maska.

[Togo6HO Ha MOBeueTO aHeCTEeTULM C W3K/IHUeHHe Ha XJiopodopMa
eTU/IOBUAT eTep Cb3/aBa OMaCHOCT OT IoXap U ekcruiosus. Hejo noseue,
ako Ob/le OCTaBeH TIPOAB/DKUTENTHO BpeMe, TOW TIPUCHEHHSBA
JOMTbTHUTETHU KHUCJIOPOAHU aTOMM KbM MoJieKysata cd U obpasyBa
HETPaWHW CheMHEeHMs, KOUTO MOoraT Jia eKCIUIoJuparT Aopu 0e3 BBLHIITHU
TIPUYVHU.
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3a /1a ce 1pefj0OTBpPaTH €KCIUIO3Us, MpeJjHa3HaYeHuT 3a aHeCTeTUYHU
L[eJIM eTep Ce MPeurCTBa BHUMATe/HO U Ce CbXPaHsBa B MajIKU, XepPMEeTUUYHO
3aTBOPeHU ChbZ0Be. BbTpe ce 1mocCTaBsl Y IapyeHLie Tesl, 3aljOTO JKessi30TO
3a0aBsi 0Opa3yBaHeTO Ha eKCIJIO3UBHOTO ChefiiHeHWe. Ho fopu U B TakbB
C/lyyal, KOrato ChbJbT € CTOs/I OTKDUT TioBede OT 24 h, eTepbT He ce
M3I10/13yBa 3a aHeCTe3usl.

ETWUI0BUAT eTep MMa CU/THa MUPU3Ma, KOSITO B MaJIKU KOJIMUECTBa He e
HernpusTHa. 3a OO/HULMTE Beye e XapaKTepHa Ta3u MUpH3Ma, 0C00eHO ciief
KaTo HofodopMbT U3sese OT yroTpeba.

CriocobHOCTTa Ha eTepa /ila pa3TBapsi MHOTO JIeCHO MaCTHU BelllecTBa
I'0 TIpaBM IieHeH 3a XuMuuTe. Te MprOaBsAT eTep KbM CMeCTa OT Bell[eCTBa U
s OCTaBAT Jla TIPeCcToM (WM pa3Kiaiiar Jobpe cMecTa WM U3MOA3yBar T.Hap.
ekcTpakTop Ha CoOKciie 3a yckopsiBaHe Ha mporeca). MacTtHara 4act Ha
cMecTa ce pa3TBaps B erepa. OcraHanara 4yacT He ce pasTBaps. AKO ciie[
TOBa OT/IeeM eTepa, C Hero ce OTZAe/sl U MacTHara vacT. [losyuaBa ce Taka
HapeueHUsIT 0CMamaeK, c60600eH 0m MacmHu geujecmed.

ETWUI0BUAT eTep Ce M3mapsiBa JIeCHO opaJi HUCKAaTa My TemIieparypa
Ha kureHe. /locTaTbuHO e Kosibara C eTep, ChAbpPrKall] MaCTHUTE BelecTBa,
WM MasHMHATa, [ja ce MOCTaBU B ChJ C ropela Boga. ETepsT ce u3napssa,
KaTo Kumu OyitHoll), u B konbara ocraBa MasHuHara. LlemmsT mpoijec Ha
M3B/IMUaHe Ha BEIeCTBOTO Ce Hapyhua eKCImpakyusi ¢ emep.

ETUNOBUAT eTep e MHOIO JIeCHOBB3IJIAMEHWM, 3a Jla MOXe Ja ce
M3I10J13yBa B 0JIeMU KOJIMYeCTBa, KAKBUTO U3KMCKBA MPOMHUILIIEHOCTTa. KaTto
pa3TBOPUTE/NN B TPOMUIIVIEHH Maillabu ce M3MO0J3yBaT TMO-CIOKHU eTepH,
HapeyeHu ye/n0co/6u. TexHute MOJIeKY/IM CbAbpPrKaT XUAPOKCUIHU U €TepHU
TPYIIU.

[1] TloHexxe eTepbT e MHOIrO 3arajiiM, TOW BHHAaru ce u3rapsiBa B
CrieljMa/iHO 3aTBOPEHO TMPOCTPAHCTBO C BEHTW/IATOP 3a WM3CMYKBaHe Ha
oOpa3yBailjute ce Tmapyd. TakoBa [06pe BEeHTUIMPAHO U 3aTBOPEHO
MIPOCTPAHCTBO Ce Hapuya KaMHHa. XUMUI[MTe BUHArd W3IMOI3yBaT KaMUHH,
KOraTo TIPM XWUMHUYHUTE peakiuu ce obpasyBaT 3amajMMH WM OTPOBHU
rnapu. 1
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CbJ/I3U U IVIACTMACHA

KakBo 1je cTaHe, akO U [BeTe BPB3KU HAa KHUCJIODPOAHUSI aTOM Ce
CBBPJKAT C eZJiH M CBII| BbIviepoZieH atroM? Obpa3syBa ce KomOuHarusaTa C=0.
Ta3u KoMOWHAIMs ce Hapuda KapboHuaHa epynd. CbeAuHEHHUsITa, KOUTO S
ChBPIKaT, Ceé HapuuaT KapOOHUWIHU CoeOUHEeHUs.

Ha BbIyieposHUs aToM OT KapOOHW/IHAaTa Tpylla OCTaBaT oOIlle [Be
BPb3KU. AKO e[lHa OT TAX Ce 3aeMe OT BOZOPOJEH aroM, Ie MOJyYhM
koMmbuHarusita H-C=0. Bcsiko cbeguHeHWe, KOeTO ChAbp)Ka Tasu
KOMOWHaIus1, ce Hapuya as0exuo.

Haili-mpocTusar anjexus e To3u, NPy KOWUTO U /iBeTe CBOOOAHU BPH3KU
Ha KapOOHW/IHaTa rpyra ca CBbpP3aHU C BOJOPOJHU aToMH. Mosekynara,
KOSITO Ce I10JlyuaBa, U3I/ie)K/a Taka:

al
O
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CpequHeHHWeTO Ce Hapuya ¢Qopmandexud. AKO CpaBHUTe Tasu
MoJIeKyJia C MOJIeKy/iaTa Ha MeTHUJIOBHS aJIKOXOJI OT I7IaBa b, Irie 3a0esiexuTe,
ye hopMasiJiexXuibT Mpe/CTaB/isiBa METHU/IOB a/IKOXO0JI C /IBa BOJOPOAHU aToMa
no-mMasiko. Bceku angexuj Mo)ke Ja ce TIOJlyud upe3 OTHeMaHe Ha /iBa
BOZIOPOAHM aTOMa OT ChOTBeTHMSI ajKoXoJl (T.e. upe3 dexudpo2eHUpaHe Ha
ankoxosna). VIMeHHO OTTyK mnOpousaiv3a M JAymara ,angexupn“. Ta e
CbKpallleHue OT 0exuopozeHupaH ankoxon (alcohol dehydrogenatus).

dopmanexuasT e Ta3 C MHOTO CU/IHA M Jpa3Hellla MUPH3Ma, KOSITO
HUKoOra He ce 3abpaps. Toli Apa3HM JiMraBuijaTa Ha OYNUTe, HOCA M T'bPJIOTO.
Manko Jja BU JIbXHe M OUMTe BeAHAra 3aroyBar Jla CMBASAT U Jia CHJI3ST.
BelillecTBO, KoeTO TIpeAU3BUKBa CbJi3eHe, Ce Hapuya Jakpumamop (oT
JlaTUHCKaTa Aiyma 3a ,,ChJI3u").

[Mpu mnoaxopsiy ycaoBusi GopMaiJexuabT ce ToIuMepusdpa MU
obpa3yBa napagopmandexud. Toii e TBbP/IO BeIeCTBO, KOETO Ce TpeHacs
JIECHO OT eJHO MSCTO Ha JIPyro, ¥ C Hero ce pabOTH MHOTO ITO-TIPHUSATHO,
OTKOJIKOTO ChC CBJI30TBOpHUSA ra3oobpaseH ¢opmangexusa. [Ipu ymepeHo
3arpsiaHe Ha rapacdopMa’szexuj; ce oopa3yBa OTHOBO (popmasiexus, KOUTo
cjie[l TOBa MOJKe Jia Cce M3M0J/I3yBa.

EfHa OT TIpUYMHUTE 3a CWIHOTO [Jpa3Helllo [elcTBHe Ha
dbopmasnexuzia e, ye TOU Ce CBbP3Ba JIECHO C MPOTEMHUTE, KOUTO Ca Hau-
Ba)KHaTa ChCTaBHA YaCT Ha BCUYKU KUBU ThKaHW. [Ipu TOBa ChefUHsSIBaHe
dbopManaexuabT BTBBP/SBA ThbKaHTa U S yMbPTBsBA. 1ol yOHMBa U BCUUKU
MUKDPOOPTaHU3MH, KOUTO CpeIITHe.

[Topagu ToBa (hopmanexuabT ce W3MO3yBa 3a 3ara3BaHe Ha ThKaHH,
opraHu U JIOpY Ha 1]e/iu opraHu3Mu. Toli He caMo Mpe/oTBpaTsiBa THUEHeTO,
HO TIpaBM THbKaHTa TBbpPAA KAaTo JbhCKAa W yJ/ecHsBa paborata C Hes.
dopmangexuasT He ce yIoTpeOsBa B UMCTO CHCTOSHWE, ThM Karo IIpH
oOMKHOBeHa TemIleparypa e razoobpaseH. BmecTo Hero ce usnon3ysa 40%-
eH BOJeH pa3TBOp, HapeueH ¢opmanuH. KabuHeTtuTe Mo 300/70THS B
yUWIWIaTa BUHArd MUpHUIIAT Ha (opmangexus, 3aijoto obpasuure 3a
AUCeKlUsi ce ma3saT B Hero. (PopmangexuabT Ce M3MOJ3yBa ChIO U B
TeUHOCTHUTe 3a OascaMupane.)

[Ipy ompeneneHd YCAOBUS MOJIEKY/JIUTe Ha (dopmanaexyja ce
CBBp3BaT C MOJieKy/uTe Ha (eHoma ¥ obOpa3yBar mosumep. To3u moaumep
1o06HO Ha MHOTO ZIPyTY OPraHWYHM TOJIMMEPU € Ha BUJ KaTO CTHK/IO U e
7locTa KpexbK. TakuBa momMepu ce Hapuuar cmomi!'ll. O6mo B3eto, mpu
HarpsiBAHe CMOJIMTe OMEKBAaT. AKO KBbM CMoOJaTa Ce IpHOaBAT HSKOH
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BUCOKOKHUITSIIM BeIlleCTBa, Ts Ille OMeKBa ollje Mo-jecHO. Ha omekHanara
cMo/la MOXKe Jla ce mpuzaBa ¢opma I0 >KejJlaHHMe U ToraBa TS Ce Hapuya
rjacTMaca. BelllecTBOTO, KOeTO [IOTIPHUHACS 3a MPeBpbIIlaHeTO Ha CMoJIaTa B
rjiacTMaca, ce Hapuya niacmucukamop.

Cnen ¢opmyBaHe MW oOXJlaXK[aHe T[JIaCTMACUTe Ce BTBbPASBAT U
3ara3Bat HoBaTa cu ¢opma. Hsikon myiactTmMacu morat OTHOBO Jjla OMeKHar
Mpu HarpsiBaHe W Ja WM ce npujage apyra ¢opma. ToBa ca
mepmonaacmume. (IIpegcraBkata mepmo— NpoU3n3a OT IPbLKaTa Jyma 3a
,TormmHa"). TlonMeTuneHsT, CrioMeHar B IVlaBa 2, € MpUMep 3a TaKbB BUJ
rjacTMaca.

Jlpyru 1i1acT™MacH, cjiefi Kato O6baar HarpeT, hopMyBaHH U OXJIaJieHH,
3arna3BaT MOCTOSTHHO popMara Ch. AKO OTHOBO T'M Harpeem, Te MOXe Zia Ce
OBBIJISIT, HO HSIMA /la OMeKHaT. ToBa ca mepmopeakmueHume niacmmacu. Te
ca 0co0eHO TBBP/IY U 37JpaBH, HO Ca KPEXKH.

®eHondopmangexuHuTe IOJMMEPU MOrar Ja ce TMpeBbpHaT B
TepMOpeaKTHBHM TilacTMacu. [IbpBaTa IjacTMaca OoT TO3M BHU/J, Oe OTKpHUTa
ot JI. X. BeliknbHj, (XUMUK, pozeH B benrus) npe3 1905 . u e HapeueHa
O6akenuT. Makap 4 /a e OT MO-CTapuTe IJIaCTMacH, TS e efjHa OT Hal-
3/IpaBUTe U BCe OLLje Ce U3M0J13yBa IIMPOKO B NPOMUILIIEHOCTTA. 3HAUEHUEeTO
Ha rMuiactMacute HapacTtBa. Cnen Kpas Ha Bropata CBeTOBHa BOWHa
TPOU3BO/ICTBOTO HA CMOJIA U MJIACTMAaCH Ce YBeTMYM MHOTOKPAaTHO.

AKO [BaTa BOAOpPOJHU aToMa Ha dopmanjexujia ce 3aMecTIT C
XJIOPHHM, TIO/Ty4yaBa Ce CheMHeHWeTo (hoceeH, KOeTO MMa J0CTa To-700pa
Mupu3Ma. B gercTBUTETHOCT TOM MMa TIpeKpacHa MUpU3Ma Ha 1Bets. Ciyumu
MU Ce Jia TIOMHpHIIIa ¥ TapaHTHpaM, Ue e Taka. M Bce mak 6ux rpearioues aa
BAMIIaM (opmangexu, 3aijoTo egHa Jo0pa IbTKa (ocreH o3HauaBa
cvbpT! Tol Mpeau3BUKBa U3Mb/IBaHe Ha OenmTe 1pobOBe C TEUHOCT U MPaBU
JWIIIaHEeTO HeBb3MOXKHO. PoCreHbT € eAuH OT OTPOBHUTE Ta30Be,
13M0/13yBaHU Tpe3 [IbpBaTa CBeTOBHA BOMHa.

[Tpu raceHeTo Ha ToOXKapu C TeTpaxJiOpMeTaH, 0COOeHO Korato ce
Ob/DKAaT Ha KbCO CbeJWHEHWe, MajlKa 4acT OT TeTpaxjiopMeTaHa cCe
npeBpbilja BbB (ocreH. [loxkaporacureniy ¢ TeTpaxjiopMeTaH He GuBa Jja ce
M3IM0JI3yBaT MPU raCeHeTO Ha MoXKapH, Npeiu3BUKaHU OT eJIeKTPUUECKU TOK.

[1] IIpupogHUTE CMOMM Ca I'bCTA COKOBE, KOUTO M3TUYAT OT HSAKOU

(oOMKHOBEHO BeuHO3e/IeHH) /[AbpBeTa. Hal-mo3HaTUAT cpel  TAX e
KO/I0OHBT, KOWTO Ce To/yuaBa oT 6opoBa cMosia. CMUpHaTa, KOSTO e efuH
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OT /lapoBeTe, BpbUeHU Ha MJlafieHella XpUCTOC OT MbJpeLuTe, ce ToyJaBa
OT COKa Ha HSKOM [IbpBeTa, KOUTO ce cpeijar B Apabusi u Ertuonus.
KexnmbapbT e BTBbp/IEHa CMOJIa, KOSITO Ce e 0Opa3yBasia HIKOra B paiioHa Ha
bantuiicko Mope OT OTZA@BHa W34Ye3Hasa BeYHO3e/ieHa paCTUTETHOCT.
KexmubapbT ce komae. B JpeBHUsi CBAT e OWl MHOrO IjeHEH Karo
MOJIyCKbIOLIeHeH KaMbK. OT Hero ce npapsiT yKpaleHust. 1

110



MEXIMHHU CBbEINHEHUSA

C wusk/oueHre Ha dopMasnjexuzia TPU BCUUKUA [APYTU afiexXuju
KapOOHW/IHATa rpyra e CBbp3aHa CamMO C eJWH BOJOPOJEeH aTroM, a KbM
yeTBbpPTaTa W MOC/JAeAHA BPb3Ka Ha BBIVIEDOJHUS aTOM e CBbp3aH [JpyT
BbIVIEpOJileH aToM. Karo mpuMep MoXke [a ce B3eme aijexuabT C JiBa
BBIVIEPOJJHY aTOMa, UMSATO MOJIeKysia U3IJIeXK/ja Taka:

T
I—A—I
r o

g

ToBa e ayemandexudem. (OdULMaTHOTO HaWMeHOBaHWE TIO
MeXXTyHapoJHaTa HOMEHK/IaTypa e emaHad, ChIo KakTo (popMasfexuabT ou
TpsibBasio fAa ce Hapuya wMemaHaa. OKOHUaHWETO —a/a TIOKa3Ba, ue
Cbe/[MHEeHUeTO e afexu/l.)

ToBa e MHOTO HUCKOKUIISIIIIA TeYHOCT. Temrieparypara i Ha KuleHe e
20°C. ObGaue ako aretanzexus ce o00pabOTHM ChC CHUIHA KHCEIHWHA,
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OTZIleJTHUTe MOJIEKY/TU Ce CBBbP3BAT B TPYIU MO TPU M 00pasyBaT MpPBHCTEH.
ToBa HOBO LIMK/IMYHO CheIMHEHWE Ce Hapuya hapaandexud. B To3u cu BU[,
Bel[eCTBOTO Beue KUMU npu 124°C, Taka ue MOKeM JIeCHO Jia IO TipeHacsime
OT eIHO MSICTO Ha Apyro, fa ro Oyrunupame u T.H. [Ipu obpaboTBaHe Ha
napaanfexusi cbC cjaba KWCelMHa OTHOBO Ce TojyyaBaT eJAUHUYHUTE
MOJIEKY/IA Ha aljeTasjiexyjia, KOUTO MoraT IIpyU yMepeHO HarpsiBaHe ja ce
OT[eJIST BbB BUJI Ha Tapu.

AueTanexuabpT e TpuMep 3a CheJuHeHHe, KoeTo ce oOpa3yBa B
YOBELKUSI OPraHu3bM, HO HUKOra He e Ha/IuL[e B TO3U BHJ OCBEH B MHOIO
MaJIKi KOJIMUecTBa, 3all[0TO Ollje II[oM ce obpa3yBa, TOW ce TpeBpbllja B
Hel[o Apyro. CpegvHeHeTO A ce MpeBpbIla B aLleTaaZiexusi, cjies KoeTo
aLjeTaslexuJbT Ce npeBpblla B cbeauHeHWeTo B. [IoHexe alletangexugbT
ce Hamupa MeXJy Te3W J[Be CbeJWHEeHWs, TOM Ce Haphua MeXJUHHO
MeTabo/IMTHO chefuHeHue (medxcouHeH memaboaum)l. TIpu Bce we B
opraHvsMa e Bb3MO)KHO 0Opa3yBaHeTO Ha rojieMd KOJMuecTBa aleTafexus
U Cj1ef, ToBa pasnaflaHeTo UM, HaJIMYHOTO B [jalecH MOMEHT KO/JIMYeCTBO e
MHOI'O MaJIKo.

EfHO OT cheuiHeHusITa, KOUTO OPraHU3MbT TIPeBpbILja B aljeTalfgexus,
e eTWIOBUAT aJKOXOJ. [lpyrure NPOCTU aaKOXO/M Ce TIpeBpPbLaT B
Cbe[VHEeHUs], TI0-OTPOBHU OT aleTasjexuja. ToBa e rnpuynuHara eTUI0BUST
aJKOXO/ Jla e HaW-MaJIkO BpefleH. /M BBIOpeKM TOBa auleTanJexuibT e
pocrarbuHO onaceH. [Ipu moBeueTo xopa aueranfexyuJbT Ce IpeBpblla
6Bp30 B Hell[o Apyro. [Ipy HIKOW UHIUBUAM 0baue XMMUYHUTE TIPOLIECH Ha
npeBpbIllaHe Ha Beue oOpa3yBaHMs alleTaj/lexXy]] ca Majko To-0aBHU. B
TeXHUTE OpPraHU3MH alleTajeXuJbT Ce HaTpymnBa Obp30, Taka ue JOpH
MaJIKO KOJIMUeCTBO aJIKOXO0JI UMa HelpUSTHU TOC/IeJULIU.

CoplllecTByBaT JieKapCTBa, KOUTO T[peyaT Ha I[PeBPbIIAHeTO Ha
alietajZiexusia B opraHusMa. Ako Obar JafeHd Ha YOBeK, KOMTO TpeKassiBa
C aJIKOX0J1a, CJIe[Bal0TO My 3allMBaHe I1je Ce OKa)ke MHOI'0 HelpUSATHO, ThU
KaTo B oOpraHu3Ma e ce Harpyna auertanjgexys. HAKo/lko TakuBa
TIPE)XMBSIBAHUS U TOM 11je Ce 3aKbJIHE /1a He BKYCH ajIKOXO0JI U HaUCTHHA LIie
ro HaripaBu. Pa3bupa ce, To3u TPUK MOAOOHO Ha BCMUKW HaMeCHU B XUMUSATA
Ha OpraHu3Ma e Haii-o0pe fa ce HampaBu M0 JieKapCKO TpeArnvcaHue U C
JieKapCcKo HabJtrofieHue.

[1] TTox meTabom3bM ce pa3bupa ChbBKYIMHOCTTa OT BCUUKU XUMUYHU
peaklyy B )KMBaTa TbKaH. 1
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CbH U B/IAT'OY XAHUE

[TapaanaexugbT e mnpumep 3a cedamug. Jlymara TMpousau3a OT
JJATUHCKWA M O3HayaBa ,,CTIOKOeH®, KOeTO € W TpeJHa3HauyeHUeTO Ha eJuH
cematvB: fAa obsiekuaBa TpHM HepBHA Bb30ylda M Harpe)xeHWe, Ja /aBa
yCriokoeHre. Majiko KOJIMueCTBO Mapaajiexyui BbB BOJa — U C/ef AeceT
WU TIeTHaJeCeT MUHYTM MalMeHThT Taka Ce YCIIOKOsBa, 4ye 3acCluBa.
(CemaTvB, KOMTO YCIIOKOSiIBA [0 CTeleH Ha 3aclvBaHe, Ce Hapuua
TPUCIIUBATE/IHO WM XUIMMHOTUYHO CPeACTBO WM CaMO XunHomuk. [lymara
W/IBa OT IPBLIKKA U O3HayaBa ,,lIpUCrBaM*.)

[To-ecdrkacHO Cche[iHEHUE e XJI0palbT, UMsiTo hopMy/a MpuarMya Ha
aleTajexujia C Ta3u pasjivka, ye TpUTe BOJOPOAHU aTOMa Ha MeTu/ioBara
rpyrmna ca 3amMeCcTeHu OT TPU XJIOpHM aroMa. [Ipu pa3TBapsiHeTO Ha XJiopail
BbB BO/Ia KbM BCSIKa MOJIeKyJla XJ10paJjl Ce PUCheAuHsBa T10 eiHa MOJIeKyJ/ia
BOJIa, TIPH KoeTo ce obpa3yBa x10paaxudpam. XaopaaxuparbT I1je TIPUCTIH
narjieHTa rmo-0bp30 U OT Mapaasaexusa.

Te3u cremrHeHHsT 0Oaue UMaT HeJOCTaThIU. Te ca y»KaCHU Ha BKYC U
JpasHAT cToMaxa. Hero roBeue, Te MO)Ke Jla [1eliCTByBaT TBBp/ie Obp30 H
TBbP/le CWJIHO. XJ/I0OPaJIXUAPaThT MOXKEe [la Ce M3I0/I3yBa 3a I0o/lyyaBaHe Ha
Taka HapeueHUTe ,HapkoTUlu“. [IHec OOHMKHOBEHO cCe W3IIO/I3yBar II0-
yMepeHU U 110-0e3BpejHY Ce/laTUBH.

Mexay Apyroro, KOrato CcefaTvB KaTo XJIOpaJXujpara ce M3I0/3yBa
MHOT'OKpPaTHO, YOBEK MOyKe Jja MpUBUKHe KbM Hero. Moxe a My xapecar
CITIOKOMCTBUETO Y OTMYCKaHeTO, KOUTO HaCTBIIBAT, CJie[, KaTo ro B3eme. B
JIeICTBUTETHOCT MOXe Jla CTWUrHe [0 CbhCTOSIHMe Ha TO/sSIMO HEepBHO
Harpe>xeHue, ako He B3uMa pPeJIoBHO celaTyB. YOBeK CTaBa ,,HapKOMaH*.

[TpucTpacTsiBaHeTO KbM KOETO U [la € JIeKapCTBO € OIMacHO U TpsibBa
na ce n3bsrea. ToBa e effHa OT MPUUMHUTE /la He Cce B3eMaT CeJlaTUBH OCBEH
TI0 JIeKapCKo Tpeanvcadue. JIpyrara rpruvHa e, ye BCeKU CejaTvB, MOeT B
JIEKOMUCJIEHO TO/ISIMO KOJIMUeCTBO, MOXKe /la HarpaBM ChHS Taka AbJI0OK, ue
[la ce TIpeBbpHE B CMBPT.

MHoro anaexuau ca J0CTa MPUITHU B eJHO UIU B PYTO OTHOLIIEHUe.
Hsikou “mar npusiTHa MUpU3Ma M Ce W3MOoJ3yBaT B mapromepusirta. [pyru
MMaT MPUSITeH BKYC U Ce U3I0/I3yBaT KaTto MOATPaBKU.
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Iumpanrem Haripumep e anjfexusi C JeceT BBbIVIEPOJHUA aToMa,
M3rpajieH OT /iBe U30MPEeHOBU 3BeHa. Tol MMa CujieH apoMar Ha JIMMOH U ce
M3M0/13yBa B IMMOHEHUTE eCeHLIUU.

BeH3zandexudem e mpuMep 3a apoMaTeH angexuf.. Monekynara My ce
CbCTOM OT ajjexXujHa Tpyra, CBbp3aHa C 0OEH30/I0B TIPHCTEH.
BeH3angexubT UMa CUTHAa MUpH3Ma Ha OazieM 1 ce M3I0/I3yBa B eCeHLIUU U
napgromMu.

Hali-u3BeCTHUAT OT TO3U BUJ alfexXyuJyd CbhIlo uMa OeH30/10B
NpbCTeH B MoJieKysaTa ci. OCBeH KbM CBbp3aHaTa C MPbCTeHa ajfexuiHa
rpyrna TOW MMa B MoJieKy/laTa CM M XWJIPOKCU/IHA Tpyla W e/lHa MaJsika
eTepHa rpyrna. ToBa cCbeJuHeHWe e B6aHWIUH W, pa3bupa ce, TO [aBa
MIPUSITHUSL apOMaT Ha BaHWusITa. [Ipyru anfexyugyd MUpHUIIAT Ha KaHe/sa,
JIFOTISIK U JIP.

Te3u angexuay He ce pa3TBapsIT BbB BOJa, HO Ce Pa3TBapsT B €TU/IOB
ankoxon. VIMeHHO Tiopaju Ta3u TMpUUYMHA TappOMUTe U eCeHLUWTe
Ch/bP’KaT aIKOXOJ.

Huikoii He 3Hae 3alll0 CbeJUHeHUsTa UMaT e[iuH WU APYT MUPHUC WU
BKyC. Konko xy0aBo 1 TIpoOCTO IIielie /ia e 3a XUMUKa, ako BCUUKH asIexXuiu
MUpHILIeXa 10 eANH U ChII] HauuH. ToraBa OMxXMe MOITIM [la KaXkeM: ,,Axa,
TOBa e MMUpU3MaTa Ha ajjexujiHara rpymna.“ bemara e, ue He MupuUIIaT
efHakKBO. Jlopy He BCHYKM MUpMIIAT MpUATHO. [IpuromHeTe cu
dbopmangexusa.
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JUABET U ITAPOIOMUA

KoraTto v fiBeTe BPh3KH Ha BBIVIEPOAHHS aTOM OT KapOOHM/THATa TPyTia
ca CBbp3aHM C [IpYrM BBIVIEDOJHUA AarOMH, IIOJlyyaBa Ce CheJUHEeHue,
HapeueHO kemoH. HaWl-ipoCTHAT KeTOH e aleTOHBT, NPU KOWTO U [BeTe
BPB3KU Ca CBbP3aHU C METUJIOBU IPYMH:

T

H—C—C—C—H
H O H

[Nymara KeTOH Npou3/u3a OT aleTOH, OTKBAETO UABA U O(ULIMATHOTO
MeKJYHapOAHO OKOHYaHWe —OH 3a KeTOHW. HauMeHOBaHMETO Ha aljeToHa
CriopeJ;, MeXXJyHapoJHaTa HOMEHK/aTypa € NpONndHOH, Thl Karo ChAbpiKa
TPH BBITIEDOAHU aToOMa, KaKTO BbITIEBOJOPOABT MPOIIaH.

ALeTOHBT Ce CMecBa C BoJaTa BbB BCSKO OTHOLIeHWe. B CbIIOTO
BpeMe TOM pa3TBapsi U3BeCcTeH OpOMl OpraHWYHU CheJMHEeHUs], KOUTO He ce
pa3TBapsAT BLB BOAA. ToBa IO MpaBUM MHOrO I[Oie3eH pa3TBOpUTEN 3a
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rpomuiieHocTTa. Huckara My Temrieparypa Ha KurneHe — 56°C — CblLIO e
OT I10/13a.

[Togo6HO Ha arjeTanexu/a arleTOHbT MOXKEe Jla Ce ChAbpKa B MaJIKH
KOJTMYeCTBa B UOBEIIKUs OpPraHu3bM. ALIeTOHBT He e MeXXAUHeH MeTabo/uT,
a ce obpa3yBa B pe3y/TaT Ha CTpaHWYHA peakiys. Haripumep cheiHeHHUETO
A 0O6UKHOBEHO Ce MpeBpbIlia B CheliHeHHeTO B B opranr3ma. MHOro maska
4yacT OT Hero Moxke obaue /ja ce npeBbpHe B cheguHeHueTo C. Ta3u Masnka
yaCcT uJBa OT CTpaHWUYHAa peaklusA. ALIeTOHBT € pe3yaraT OT TakaBa
CTpaHWyYHa peakLus.

[Ipy cbCTOSTHMETO, W3BECTHO KaTo Ouabem, B OpraHuW3Ma WMa
HEeJJOCTUI Ha XOPMOHa UHCYAuH. IIpyu jdrica Ha WHCYJIMH HSKOA OT
0OMKHOBEHUTe XMMUUHU MIPOMEHU B OpraHW3Ma He TIPOTUYAT 0 ChOTBETHHS
HauuH. CBIO KAKTO 3bOHUTE Kojle/la Ha ejHa MalllHAa TOHSIKOTra 3asDK/ar,
TakKa ¥ CTpaHUYHaTa peakLjys CTaBa 0CHOBHA, ITOHe)Xe OCHOBHATA ,,3asvKAa“.

EnHO OT BewjecTBaTa, KOMTO Ce HATpylBaT B OpraHusMa Mopajau
HerpaBU/Ha paboTa Ha MeXaHM3MHTe, e alleTOHBT. T0H ce TosiBABa B
ypyHaTa, a TpU HampeJHaAu Cy4yau ce TMPOCMYyKBa B bOenuTe ApoGoBe U
nmpyjaBa Ha JuabeTWka Taka HapeuyeHWs ,,alleTOHOB MAbX“ (BCBHIHOCT
alleTOHOBaTa MHpH3Ma e [0CTa MPUATHA, HO e JIOLIO, KOraTo TOBa O3HauaBa
HarpeHan Auabet)! .

3a mjacTve AuabeThT JHEC MOXKe Ja ce JieKyBa A0CTa e(pUKacHO C
VHCYJIVH, TIOTyUeH OT OpraHUTe Ha JIOMAllHU YKUBOTHU, KOUTO MPOU3BEXKAAT
MHCY/IMH. BCBII[HOCT TOBa He jieKyBa 6osiecTTa, HO 06/ieKuaBa CUMITTOMUTE U
MO3BO/ISIBA XMMUYHATa MalllMHApUSl Ha TS/IOTO /ia TPOAB/DKU fJa pabotu
HOPMaJIHO.

ALETOHBT € CBbp3aH U C JApPyr HenpusTeH e(QeKT. AKO eJuH OT
BOJIOPO/IHUTE aTOMHM B alleTOHOBAaTa MoJieKyJa ce 3amMecTd C OpomeH,
nojyuaBa ce 6pomayemoH. Toii e cujieH lakpuMarop, KOeTo 03HauaBa, KaKTo
Beye CIIOMeHax, ye e Chb/I30TBOPeH areHT.

bpomaiileToH © fApyrd  OpoMchbabpKalld — CcheAuHeHUs  Osixa
W3I0/I3YBaHU B ChI30TBOPHU OOMOU U cHapsiaiy Tipe3 [IbpBara CBeTOBHa
BOIHa. BolHUIMTe cTaBaT CbBCeM 0e3IMOMOII[HH, KOraTO OUHTe UM CMBJST U
ca 3ac/ierleHd OT CbJ3W. [Jopy ¥ B MHUPHO BpeMe TOJIMLMSTa U3I10JI3yBa
TaKMBa CbEeJUHEHWs KaTO CbA30TBOPeH (Chb/I3/IMB) ra3 MpU 3ajaBsgHE Ha
TPeCTHIIHULIUA U IOTYLlIaBaHe Ha CTauKHU.

3a ga uma edekT, BpenHuAT rasl?! Tpsbea za Obje MO-TEXBK OT
Bb3Ayxa. dopMangexyugbT e AOCTaTbYHO BpelleH, HO TeXXU IOUTU KOJIKOTO
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Bb34yXbT. AKO e/JHa apMUsl Ce OIvTa Jia IO U3M0/3yBa, 3a /la HaraJHe pyra,
Y Hal-JIEKUAT BATHP Ile TO OTHece (Mo)ke OM 0O6paTHO KbM Hamajalusi) U
I1e pa3KbCa ra3oBus 0bak.

B pelcTBUTETHOCT Hal-e()eKTUBHWTE BPEJHU Ta30Be CbBCEM He ca
ra3oBe, a TeYHOCTU. bpomatieToHbT Kunu npu 127°C. TakuBa TeUHOCTU Ce
33/bp’KaT TaM, KbEeTO ca OuaM pas3npbcHaTd OT Oombara, KOSTO THU e
AoHecna. VIMeHHO TapuTe Ha Te3W TeYHOCTH C/lef, TOBa BBbpILUAT MpPbCHATa
pabota. BpomaiieToHOBHTe Mapy Ca UeTHUPU ITTH TMO-TEXKH OT Bb3AyXa,
TakKa ye Cce pasHacAT Aocta 0aBHO. A cjes pa3HacsiHeTO UM ce oOpa3yBar
HOBM OT T€YHOCTTA.

Ho gocrarbuHo 3a ToBa. Hskou KeToHH, 0c0O€HO Te3u C TIPBCTeHU B
MOJIEKY/IUTE CH, Ca MHOIO IO-TIPUSAITHA Tema 3a pas3roBop. B Monekynute Ha
lIOHOHA U UpOHA KapOOHU/THATa TPyTia e CBbp3aHa C eZlHa MeTU/I0OBa TPyTia OT
eZlHaTa CTpaHa U C I0-CJIOKHA BbIVIEBOJOPO/HA I'PyIia, ChbprKallia IPbCTeH
OT LLIeCT BbIVIEPOAHU aroMa, OT Apyrara cTpaHa. Te3u CbeJUHEeHWS MUPULLIAT
Ha TEeMEHYXKU.

KapboHunHara rpymna Moxe fa Ob/le 4acT OT e[JuH MPbCTeH U TaKoBa
Cbe[JMHEHUEe Ce Hapyuua LUK/IWYeH KeTOH. Hal-u3BeCTHUST npumep e
Kamgopsm, B KOUTO KapOOHW/THAaTa TPyra e YacT OT IlecTu/ieHeH TPbCTeH
OT BbIIePOAHU aToMu. Kam(opbT e BakeH miacTudukatop. Mupusmara Ha
kKamop He e Hel0 HeoOWYaliHO 3a TUIACTMACOBUTE TIpeAMETH KaTo
HampuMep TpebGeHUTe.

Ilea MHOrOo HeOOMKHOBEHH I[UK/JIMYHH KETOHA Ca MYCKOH®m W
yubemoHom. MyCKOHBT Ce ChABpPKa B MYCKyCa, OTJeNsH OT eJHa MaJjka
)Jiesa 6730 710 KopemMa Ha Myckychusi eneHl®l, Toea chbiecTBo obuTapa
LeHnTpasHa A3usi, I7laBHO palioHa Ha XuManaute. OUeBUAHO MBbXKKUST
M3M0/13yBa MyCKyca (KOMTO CUJIHO yXae), 3a /la IpUBJieue KeHCKaTa, HO Taka
MIpUB/IMYA U JIOBLWTe. XWisAu efeHU OuBaT yOMBaHU BCsKa rofjiHa Camo
3apajii TO3U CKbITolleHeH MycKyc. Ot Bceku 100 yOuTH ejileHa ce TioiyyaBaT
camo 3,4 kg myckyc. ToBa KoIMueCTBO ChIbpyKa OKOJIO 28 g MYCKOH.

HeoOWKHOBEHOTO TIpM MYyCKOHa e, ue KapOOHWIHaTa Tpyrma
MpefCTaB/isgBa 4acT OT MPbCTeH, CbhAbpXKalll IIeCTHaJeceT BbIVIEPOLAHU
aroma. Koraro oTkprxa ToBa, XMUMHIUTe Osixa TBbpZie U3HEHaZlaHH, 3all0TO
nororaBa Osixa ybeneHH, ue TIPbCTEHWTE C TIOBeUe OT II€CT BBITIEPOAHU
aToMa ca /locTa HecTabWIHM U e MaJKO BepOSTHO Ja ChIl[eCTBYBaT B
rpypozara.
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[IubeToHbT ce ChABPKA B TIOJOOHM CEKpeIuM OT Kje3ara Ha
adpukaHckata 1ubetoBa KoTkal*l. ITM6GeTOHBT e Helo KaTo MyCKOHa, HO
Ma/JIKO ToBedye OT Hero. Tol e uacT OT TPBCTEH CbC CeleMHaZieceT
BBIVIEDOZIHW aTOMa U ChAbP)KAa ABOWHA BpPb3KAa. MYCKOHBT U LUOETOHBT
(ocobeHO BTOPHSAT) MHUPHIIAT TBLP/E OTOSBCKBAIIO, KOraTo Ca B TOJISIMO
KonuuectBo. Korato ce [g006aBAT B Ma/lKO KO/IMYECTBO KbM Tapdrom,
edekThT e mpusiTeH. ToBa e olje eAHO TOTBLP)KIEHWe Ha IMPaBUIOTO, Ue
HeBHHAru, KOrato MaJIkOTO IelCTByBa A00pe, TTOBeUe 03HavaBa Io-zi00pe.

BebiHocT napdroMepusiTa e Mo-CKOPO M3KYCTBO, OTKOJKOTO HayKa.
BnaroyxaHuero He Moyke [la Cce TIpeJJBUAM U TpsibBa Zia ce TOCTUTHE upe3
Ha/llyukBaHe Ha ChCTaBKWUTe B rapdiomMa. JJopu Korato ce Toayuu OykeT OT
CbeJUHeHUsI C HaM-TIpeJieCTeH apoMmart, ChIllecTByBaT npobnemu. Bcuuku
Cbe[JUHeHUsI Ce U3TapsiBaT JieCHO (B MPOTHUBEH C/Tydaid TI0 TIPaBUJIO Te HsMa
na uMat apomat). OT TOIUIMHATA Ha TS/IOTO Te Iife M3ue3Bar OBP30, Aaxe
npekasieHo 6bp30.

[Topaau ToBa 1116 TpsiOBa /la ce MpHUOABAT BelljeCTBa, KOUTO /la 3a0aBsT
W3MapeHueTo, HO 6e3 Zia ro crupar. MyCKOHBT U IUOETOHBT C/Ty>KaT TOUHO
3a ToBa. Te He 103BO/SIBaT Ha TapdioMa Za u3BeTpee OGBP30 U T'O TPABST
TPaeH, a ¥ YCW/IBAaT apoMara My.

JIpyro BellecTBO, KOeTO ToZ00OpsiBa MapdiOMHUTe MO TO3W HAuWH, €
ambpama. Ts e JolI0 MHpHINeN|a ceKperuss oT OosHu KutoBe. ['omemu
KOJIMUECTBA OT Hesl MOHSIKOra Cé HaMUPAT B KUTOBETE WU/IH I0PU U3XBbPJIEHH
Ha Opera. Bbrpeku He ocobeHO TIpUB/IeKaTe/HUSI CU TIPOM3XOJ, U BHHIIIEH
BU/I TS € U3BbHPEIHO 1IeHHa 3a rap(romepusTa.

[Mapdromute Morar fia ce pa3peXxaT BbB BOJHO-aTKOXOTHU CMeCH,
TIPY KOETO Ce ToJTyuaBa O/IeKOJIOH WM ToasleTHa Bozia. Te ca Mo-eBTUHH, HO
eCTeCTBeHO U Mo-HeTpaiHu.

[1] JuabeThbT e mpumMep 3a MeTabOMUTHU CMyllleHUs. V3BecTHM ca
MHOIO TaKWBa CMYIIEeHUs, HO [A4abeTbT e Hal-OOMKHOBEHOTO W
C/lejloOBaTe/THO — Hal-roeMusT TpobneM 3a 3zapaBero. [InabeTwhT ce
pa3BHBa IMOCTETIEHHO Mpe3 YXU3HEHWs IThbT Ha YOBEKa, IMOHSAKOTa Ha MJIaZH
TOJUHYU, HO HAaM-4eCTo Ha Cpe/iHa Bb3pacT. [Ipyru MeTabOMUTHU CMYIIEHHS
ca BpozieHu. ToBa 03HauaBa, ue Te ca pe3y/aTar OT HAKaKbB XUMUUeH Jie(ekKT,
CBII[eCTBYBAII] B OpraHM3Ma OT MOMeHTa Ha pa)kJaHeTo. 1

[2] Tlonsitueto ,BpefeH ce OTHacsd 3a BCHUYKO, KOETO € MHOIO
HenpusATHO. To BK/TIOUBA OTPOBHU CheJUHEHUS], KAKTO U CheJUHEHUs], KOUTO
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JeMCTBYBaT 3ac/ersiBallo Wiv TpeJu3BUKBAT MOBPbIlaHe, 3a/ylllaBaHe WIn
KUxaHe. 1

[3] Kabapra, xuBOTHO 0T ceMeiicTBo Cervide. — ben.pen. 1

[4] )KuBoTHO OT cemericTBO Viverride. — ben.pepn. 1
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OIIE BUTAMWHMU; OLIE XOPMOHMA

Korato gBe kKapboHWMHM TpynM oOpa3yBaT 4YacT OT IIIeCTaTOMeH
NPbCTeH, B KOMTO OCBEH TOBAa MMa U JiBeé ABOWHU BPB3KH (Taka ue 00110
CTIpeTHaTUTe JBOWHU BPB3KU CTaBaT UeTHPH), MOIYUEHOTO CheJUHeHUe e
XUHOH. Hali-yeCTo CpellaHUST XWHOH e TTapaXUHOHBT:
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YeTtupuTe CriperHaTv [BOMHH BPB3KM MpPHUJAaBaT Ha CbeJUHEHUETO
JKBAT LBAT. HSKOM TMO-CI0KHM XWHOHM Ca BaXHA CYpPOBHMHU 3a
MIPOM3BO/ICTBOTO Ha Oarpusia 0TYacTy TIOpajiy 1[BeTa CH.

MorneKkynata Ha aHTpaxWMHOHA € M3rpajieHa OT TMOKa3aHWsl MO-Tope
MapaxyvHOH, KaTo OT JiBeTe My CTPaHU UMa 0 eJHO KOHAeH3MPaHOo O0eH30/IHO
A0po. AKo B enuHHs 0eH30/I0B TPBCTEH Ha aHTPaXWHOHA HMa /[iBe
XUAPOKCU/IHU TPYNH, MOJydyaBa ce CbeJUHEHUeTO aau3apuH. Toul e yepBeH U
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MOXKe /la Ce TIOJlyud OT KOpPeHUTe Ha eJHO pacTeHue. [Ipeau za HacCTbIU
BpeMeTO Ha ChBpeMeHHara xumusitl, Toii 6e MHOrO 1jeHeH. HanMeHOBaHHeTO
anv3apyH TIpOM3/K3a OT apabCckyd M 03HadyaBa TPOCTO ,,eKCTPaKT®, KOeTo
TIOKa3Ba KOJIKO Ba)KeH ca ro cMsTanu apabute. Te gopu He ca W3NMTBAIA
HeOOXOAMMOCTTA [la KaXkaT KakKbB eKCTPAaKT — Ka3BaJM cCa IIPOCTO
eKCTpaKTa.

3a Hac, CbBPEMEHHHUTEe XOpa, MHOI'O I0-Ba)kKeH XMHOH e BUTaMuH K.
Monekynatra My CbAbpXa HAQMOXUHOH, KOWTO e wu3rpaZieH OT edHa
MoOJIeKyJla TIapaxXWHOH, KOH/leH3WpaHa CaMO OT e/Hara CTpaHa C eJHOo
6eH30/1HO s171po. BuB BuTamuu K fgpyrara ctpaHa Ha HadhTOXWHOHA ChIbPrKa
e/lHa MeTH/IOBA I'PyTia ¥ elHA Z/bJITa BepUra OT JBaZieCceT BbIVIEPOJHH aToMa.

BurammH K e BakeH 3a oOpraHiWsMa, 3allfoTO € CBbp3aH CbC
ChCUPBaHETO Ha KpbBTa. B ciyuaii Ha KpbBOM3/MB KPbBTAa Ce ChCUPBa M
obpa3yBa TBBp/la LMIa Ha MSCTOTO Ha KbpBeHe. [Io TO3u HauuH
KPBbBOTEUEHHETO CIivpa. AKO JIUNCcBa BUTaMuH K, MexaHM3MbT Ha ChCHpBaHe
e HapyllleH U JIOpU eHO OJ[pacKBaHe MOXKe /la JoBefie 0 CMBPT IOpaju
KpbBou3uB. (BbykBara K B mMeTo Ha BUTaMMHA MJIBa OT HeMcCKara JyMma
koagulation, koeTo o3HauaBa ,,CbCUpBaHe".)

BCbIHOCT HsAMA 3aIio fia ce 0e3MOKOMM OT Bb3MOKEH HEeJIOCTHI Ha
ButamMuH K. ToBa e eauH OT BUTaMUHUTE, KOWUTO HeIPEKbCHATO Ce
TIPOM3BEX/IAT OT ODaKTepUHTe, )KHUBEeII[d B UepBara HU 3a CMeTKa Ha XpaHara,
KOATO TIoeMame. Te TIPUTOTBST TOJTKOBA, Ye CTHra W 3a TAX, W 3a Hac. ToBa e
HeITl0 KaTo HaeM, KOMTO HH TUIalljaT 3a KBapTHpara W XpaHara, KOUTO WM
OCHUTrypsiBame.

HoBopo/ieHuTe ca eJMHCTBEHUTE YOBEIITKH ChII[eCTBa, YMHUTO UepBa He
r'bMKaT oOT Oakrepuu. IIpM cbBpeMeHHHUTe OOMHMUHK YCJIOBHSI Ca
HeoOXOZAMMH OKOJIO TPU JHHU, [JOKAaTO Te3W MaJKh MHKpoOueTa obcebsiT
6ebertikusi opraHu3bM. Te3u TpU JTHU ca OraceH TepHo/, 3aljoTo Mpe3 ToBa
BpeMe TeXHUST OpraHM3bM HsIMa HeoOxoAuMara CIOCOOHOCT 3a ChCHPBaHe
Ha KpPbBTAa M €AWH KPHBOM3/IMB MOXKe Aa Obae daraneH. ITopaau Tasu
npuurHa OOMKHOBEHO Ha MaMKaTra ce JiaBa BUTaMHH K HermocpeacTBeHO
Mpey pak[aHeTo, Taka ue B KPBbBHMS IIOTOK Ha 0ebeTo @ IOCTBITH
OCTaThYHO KOJIMUECTBO OT BUTAMMHa, 3a Jla ro 3aifuraBa. (Pa3bupa ce, 3a
7eria, poJieHH U3BBH OO/IHUIIMTE TIPU He TaKa CTePU/IHU YCIOBUS, OTIAaCHUST
TIepUoZ, OT HeJOCTUT Ha BUTAaMHH K e MHOTO 10-KbC.)

Hsikon cTeponaii iMat KapOOHHW/IHA IPyTia KaTo YacT OT NMPbCTeHOBATa
CHCTeMa M CJIeZloBaTeTHO Ca LMKIMUHA KeToHW. Cpes TSX ca eHU OT Ha-
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BaXHUTE XOPMOHHU. TyK CIajaT MBXKHATE W >KEHCKHUTE TI0JIOBU XOPMOHH.
[71aBHUST >K€HCKHU TT0JIOB XOPMOH € eCmpoH®m. Tol ce CbCTOM OT CTEPOHHO
PO C KapOOHW/IHA TPyTIa B TOPHUS IeCeH IPbCTeH. B o/HUS B MPBCTEH
MMa XW/IPOKCH/IHA TpyTia.

['71aBHUSAT MBXXKJA TIOJIOB XOPMOH € mecmocmepoHsm. Ilpu Hero e
obpaTtHo. KapboHuHaTa rpyna e B JOIHUS JSIB TIPBCTEH, a XUIPOKCHUIHATA
TpyIia — B TOPHUS IeCEeH MPbCTEH.

HagOon0peunnte >kjme3n (MalKd OpPraHH, Ppas3lo/IOKeHH TOYHO Hajl
6n0perTe) TIpOU3BEXKAAT TOsIM Opoii XOpMOHU. MoJieKy/uTe Ha BCUUKU
TSX CbBbPKaT CTEPOUIHO SIIPO C eHA WM TToBeue KapOOHHW/THU I'PYIH KaTo
YyacT OT MPbCTEHOBATa CUCTEMAa U C e[JHa WU TI0BeUe XUAPOKCHIHU TPYIIH.
Haili-u3BecTeH 0T TIX e kopmu3oHsm. Heroara crepouHa CHCTeMa
ChAbP>Ka TPH KapOOHUTHH U [[Be XUAPOKCUTHU T'PYIIH.

KOpTU30HBT e eJHO OT ,JieKapcTBara 4yyjo“, 3a KOMTO CMe C/ylLlaau
MHOTO TIpe3 TIOC/IeJHUTe ToAuWHH. Hali-ronsiMara My cjlaBa e CBbp3aHa C
JIeUeHWeTO Ha HSIKOM BHZIOBe apTpUT. Harmocmenbk Oe OTKPUT HOB
Ha/I0bOpeueH XOPMOH C MHOTO CHJIHO JleHiCTBHe BbpPXy opraHu3ma. Hapuua
ce an00cmepoH U HeOOMKHOBEHOTO TIPU HETo e, e OCBeH KapOOHW/IHATa U
XHU/IPOKCH/THATA I'PyTia B CTEPOUAHOTO CH /[P0 TOW ChbpyKa U ajjlexXuHa B
CTpaHWYHAaTa Bepura.

[1] 3a ma 6bae 106pO emHO Garpusio, He e AOCTAaTHYHO TO Zia € I[BETHO
CbeMHEeHUe, a TPsiOBa CHIIO Jla MMa CIIOCOOHOCTTa Jja Ce CBbP3Ba 37paBo C
MOBBLPXHOCTTA Ha ThKaHTa, 3a /la He ce u3MMpa C Boja. LIBeTsT TpsibBa 1a e
HACHUTeH, Jja He u30e/sBa JIeCHO, HUTO Jla Ce TIPOMEHs I10f, AeMCTBUeTO Ha
BB37[yXa M CJIBHIETO. A TOBa He ca JIeKHW U3UCKBaHUS. 1
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IJIABA 8
C/IAAKU BEIIIECTBA
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HOB B/ N3OMEPUSA

Haii-o601MKHOBeHNUTe KapOOHUIHM CheAMHEeHHs ca 3axapure. EAuH oOT
aTOMWTe Ha BbIVIEDOJHATA BepUra B 3axapHaTa MOJeKyja € YacT OT
kapboHW/Ha rpyrna. KbM BCHMUKM ApyTH BBIVIEDOJHU aTOMH Ca CBBbpP3aHU
XUJPOKCU/IHUA TPYMNU. 3a Jla BUAWTE KAaKBO O3HAayaBa TOBA, L€ B Harulla
(dbopMynuTe Ha JIBe MPOCTU 3aXapu:
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Mornekynara OT/ISIBO € Ha rajakTo3ara, a OT[sSCHO — Ha IVIFOKO3aTa.
(OkoHuaHueTo —03a e OOI[0 3a HaWMEHOBAHUATA Ha 3axapuTe.) AKO
cpaBHUTe JABeTe dopMynu, Iife 3abesexute, ue eAUHCTBEHATa pa3/ivKa
MeXAy TSIX € B MSCTOTO Ha XHUJPOKCWIHAaTa Trpyrna TMpyd UYeTBbPTUS
BBIVIEpO/IeH aToM, OpoeH OTrope.
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[1py moBeueTo (PopMy/M, KOUTO CbM Jlajl B Ta3uW KHUTra, HAMa pa3/vKa
Kb/le Ca MOCTaBeHU OT/AEe/THUTE aTOMM, CTUTa CaMO BPBb3KUTE MeXAY TIX Ja
ca pasnoJiokeHH npaBwiHO. [la B3emem Hanpumep (deHona. [Ipu Hero HsiMa
3HauyeHue [aad XUAPOKCU/IHATA rpyra e CBbp3aHa IIpyA IOpeH, [J0JieH WU
CTpaHUYeH BbIVIEPOJEH aTOM, HUTO [a/id e HaCcOueHa HaBbH WK HaBbTpPE B
MPBbCTEHa.

[Tpu apyru dbopmynu xuMmuiutTe TpsibBa Ja ObAaT Mo-BHUMATeTHU;
Taka e TPy 3axapurTe HarpuMmep. [JirOKOo3aTa M rajakros3ara Ce pas/iiuaBar
CaMmo I10 MOAPeXJAAaHeTO Ha XUAPOKCUIHUTE TPYIH, HO UMEHHO 1MopaJy TOBa
CBOMCTBaTa UM Ca pa3/MyHU. M30Mepu, KOMTO Ce pas3ivyaBaT CamoO IO
TPOCTPAHCTBEHOTO Pa3IO/IOKeHHe Ha eJHa W/IY TI0BeYe TPy B MOJIEKY/IUTE
(6e3 ma wma pasyiMKa B TIOC/Ie[OBAaTe/IHOCTTa Ha CBbP3BaHe Ha aTOMHTE), ca
cmepeousomepu.

YcnoBusiTa, MpyU KOUTO MOXKe Jla ChIIIeCTBYBa CTEPEOM30MepHs, He Ca
necHu 3a obOsicHsiBaHe, 6e3 /1a ce M3MOJ3yBaT CJIOKHA CXeMU WM aTOMHH
Mofiesid. 3a ChKaJleHHe B Ta3W KHUTA HsMa MSCTO TOPOOHO Ja ce 0OscHU
TO3U BBIIPOC. XHWMULIUTE U3yuyaBaT CTepeoM30MepuTe, KaTo I'M pa3TBapsT B
HAKaKbB Pa3TBOPUTE/ U MPOIYCKAT JbY OT T.Hap. NojaApu3upaHa ceemsauHda
rpe3 pa3TBopa. Hakou cTepeonr3oMepu 3aBbpPTAT TO3M JIbY HaZAsACHO. Te ca
leCHOBBPTALLM. [Ipyru ro 3aBbpTaT HaiABO. Te ca jieBOBbPTALIU. [lopagu
TOBa B/IMSIHME BBPXY CBET/IMHATA TO3W BUJ, U30MepUsi Ce Hapuua Onmuy4Hda
usomepusi. I'/mroKo3ara BbPTH MOJIIpU3UpaHara CBeT/IMHA HaZsCHO U Topaju
Ta3u MPUYMHA YeCTO ITbTHU 5 HapyuuaT 0eKCcmpo3d.

W r1mrokKo3ara, U rajakro3ara CbAbpyKaT IIeCT BbIVIEDOAHM aroMa U
efHa anfexuaHa rpyna. M aBete ca andoxekcos3u (,,anmo“ 3a ,angexug” u
,»XeKC" 3a ,11ecT”). AKO XUJAPOKCUIHUTE TPYNHU MPU BbITIEPOJHUTE aTOMU Ce
pa3sMecTT TI10 BCHYKKA Bb3MOKHM HAuWMHM, T[IOJydyaBaT Ce BCUUYKO
1IeCTHaZleceT pas/iiuHU ajZioxeKkco3u. [/roKo3aTa M rasakrosara, KakTo U
HSKOM [IPYTU Ce Cpellar B MPUpPo/ara; ApyruTe ca rMojay4yeHu B XUMHAUeCKUTe
nabopaTopuu.

PasnvkuTe mMexay cTepeousoMepuTe MOXe /1a U3IVIeXKJaT MajKy, HO
ca gocrta BakHU. [IoBeueTo OT CheHeHUATA B KUBUTe ThKaHU Ca OT TUIIA,
MpU KOWTO MMa CTepeou30Mepusi, U OPraHu3MbT MOXe MHOIO JIECHO Ja
pa3inuM eAuHUs CTepeou3omep OT Apyrus. Haripvimep KpbBTa ChbAbpiKa
IVTIOKO3a, HO He U JpyTry xekco3ul'l. OT BcHuKuTe I1ecTHafeceT anfoxeKcosn
camMO IVIFOKO3aTa e Toaxopsija. KpbBTa Ha UYOBeK Ha CpefHa Bb3pacT
CbAbpXXa OKOJIO O,7 g IMoKo3a. ToBa e [AOCTAaBUMKBT Ha eHeprus 3a
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YOBEIIIKOTO Ts/I0. KPBBHUAT TOTOK S pa3Hacs [0 BCsIKa KieTKa W BCsKa
K/IeTKa KOHCyMHpa TOJIKOBa I/IFOKO3a, KOJIKOTO ¥ e HeoOxozmma. KieTkure
TIpeBPBIIAT IVIF0KO3aTa BbB BBIVIEPO/IEH IBYOKUC U BOJIa U Ce Bb3IIO/I3YBaT OT
eHeprusiTa, KosiTo ce OTAes TIPU TO3U NpoLiec.

Moyke OU ce muTare KOJKO JIM ABJATO MoOrar 5,7 g Ja 3aj0BOJIsIBAT
HY>XIUTe Ha opraHu3Ma. OTroBOpbBT €: He [BbJIr0 — CaMO OKOJIO MeTHazeceT
MHHYTH. 3a LJaCTHhe BCe MaK OPraHUu3MbT HeNpeKbCHATO MPOM3BeX7a HOBa
IJIFOKO3a U 51 U3/TMBa B KPbBHUS MOTOK, KOraToO CTapara IVIF0Ko3a Ce U3uepru.
Pa3bupa ce, HOBaTa I/IFOKO3a Ce Mo/Ty4yaBa OT XpaHaTa, KOsiTo TloeMame.

HuBOTO Ha KpbBHATa 3axap Ce MOAABbPXa JAocTa rocrosHHO. Cref
XpaHeHe TO ce TIOBWIIIaBa MaJiko, a CJeJi [JlaJlyBaHe ce TIOHW)KaBa.
dakTUUeCKH Te3U MaJIKU TOBUIIIEHUS] WIW TIOHWKeHHUsI BepOSITHO Ch3/laBar
YYBCTBOTO Ha CUTOCT WJ/IM T/1a/l.

WHCYynMHBT, 3a KOWTO Beue Oe CIIOMEHATo, € XOPMOHBT, OT KOWTO
3aBUCH B Hall-rojisiMa CTelleH Mo/bpyKaHeTO Ha HUBOTO Ha KPbBHATa 3axap.
AKO HMBOTO Ha KpbBHaTa 3axap Ce MOBMIIIM, TIPOU3BOZCTBOTO Ha UHCY/IVH B
opraHu3Ma HapacTBa. AKO cCrajiHe, TPOU3BOACTBOTO Ha HWHCYJMH CbLIO
HamasisiBa. (MimMa eguH Apyr XOPMOH, HapedeH 21H0KA20H, KOUTO MOBUIIaBa
HMBOTO Ha KPbBHATa 3axap. BeposiTHO MHCY/IMHBT U IJIFOKaroHbT /1elCTBYBaT
ChIJIaCYBaHO.)

[ToHsikora [aZieH UOBeIKKM OpraHu3bM T'y0M CrocoOHOCTTa CU Ja
MIPOM3BEX/Ia IISI7I0TO KOJTMUEeCTBO UHCY/IMH, KOeTo My e Heobxoaumo. Toraa
TOW cTpaja oT Oosiectta AuabeT, 3a KOSTO CBINO ClIoOMeHaxX Beue. Haii-
PAaHHUST CUMIITOM Ha Ta3u 00siect, KOWTO jieKapuTe MoraT /ila YCTaHOBST, e
bakTbT, ye MOAJbP>KAaHETO Ha HMBOTO Ha KpbBHAaTa 3axap CTaBa BCe I0-
TPYZAHO U TMO-TPY/IHO 3a /1a/leH TalueHT.

JlekapsIT yCTaHOBsSIBA TOBa IIOCPEACTBOM npobama 3a 21HKO3Hd
noHocumocm. Ha mpa3eH cTomMax Mal[ieHTHT TOI/Tbilla U3BECTHO KOJTUUeCTBO
rmoko3a. ITpoOu OT KpbB Cce B3WMaT MpeAu XpaHeHeTO W Ha W3BECTHU
VMHTepBa/iM CJie]] XpaHeHeTo. Bceku mMbT KpbBTa Ce aHa/ivd3upa, 3a Jla ce
onpejeny CbAbpP)KaHUETO Ha I/toKo3a. [Ipy HopmasieH opraHvM3bM HUBOTO Ha
KpbBHAaTa 3axap ce IMOBUILIaBa CJie/l MOITbIaHeTO Ha [j03aTa IVIF0Ko3a U CJief],
TOBa Ce TIOHW)KaBa JoCTa Obp30, I[OM KaTo HWHCY/MHBT 3arouyHe [a
nevictByBa. [Ipu arabeTWK HMBOTO Ha KpbBHATa 3axXap Ce TOBWIIIaBa MHOTO
roBeye, OTKOJIKOTO MPU HOpMaJieH UOBeK M C/iefl TOBa Ce TMOHKW)KaBa MHOTO
1o-6aBHO.

126



Axko quabeThT TpOAb/DKaBa fia Ce BJOIIaBa, HUBOTO Ha KpPbBHATa
3axap MOXe Jla CTaHe TOJKOBa BMCOKO, Ue 3a /la Ce OTCTpPaHW 3axapTa,
6BOperTe U3MOMITBAT UacCT OT Hesl B ypuHaTa. CriefjoBaTe/THO HA/IMUMETO Ha
[JIFIOKO3a B ypUHaTa € CUTypeH TPU3HAaK 3a TpeBora. A TOBa MOXe Ja ce
TIPOBEepPY MHOTO TMPOCTO (M BUHATU Ce TpaBy TIPU 00111 IeKapCKU TIpersien).

['ntoko3aTa He e eQUWHCTBEHAaTa Ba)kHa 3axap B TAA0TO. [IBe napyru
3axapy B HSKOW OTHOIIEHHUs Ca [OpPU MO-BaKHU. Te ca /ABOWKa neHmosu
(3axapu, ChbpXKAllX MeT BbIVIEPOJHU aroMa B MOJieKyauTe cv). EfaHara oT
TX Cce Hapuua pubo3a. Monekynara ¥ ChABpPXKa eqHa ajjexujaHa Trpyra
TIJIFOC Ollje YeTHUPU BBITIEPOAHU aTOMa, KbM KOMTO € CBbp3aHa I0 eJHa
XUIDOKCU/IHA Tpyma. BTopara meHTo3a e Karo pubo3ara, camo ue TIpU
CbCeHUsI Ha ajjiexuiHara rpyrna BbIVIEDOZEH aTOM JIMIICBa XUAPOKCU/IHA
rpyna. BMecTo XuApoKcw/IHa Trpyrna TO3W BbIVIEDOAEH aroM uMa eauH
BOJIOPOZieH aTtoM. T'bii KaTo JIMTICBA e[UH KHUCIOPOJeH aToM, CheJMHEeHHUeTO
ce Hapuua 0e30kcupubo3a.

[1] TMopagu Ta3u MpUUMHA IJIFOKO3aTa IIOHSKOra Ce Hapuya KpsB8Hd

3axap. Hapuua ce CBIIO ¥ IPO37ieHa 3axXap, TIOHeXXe Ce ChIbprka B TPO3/ETO.
T
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C/IAJKA JIN E 3AXAPTA?

Iocera n3bsrBax /ja crioMeHaBaM OOMKHOBeHaTa 3axap, Tas3u, KOATO CH
KyIlyBaTe B Mara3uHa 1 cjarate B KadeTo WM C/iajikullla cu. ToBa e, 3al1l0To
HeliHaTa MOJeKyJla e MaJiko T0-C/IO)KHa OT Ta3u Ha 3axapuTe, 3a KOWTO
rOBOPUX JlOCera.

[Ipy mogxoAsii yCAOBUSI JiBe 3aXapHW MOJIEKY/IM Morar Ja ce
CheIMHAT U /la oOpa3yBaT eHa-eJJMHCTBEHa MO-rojisiMa MoJiekyna. I1pu Toa
Te TYOST ZiBa BOAOPO/HU aToMa U e/JMH KMCIOpPO/leH aTOM, KOUTO Ce CBbp3Bar
1 obpa3yBaT efiHa MoJieKysia Bofia. OcTaTblLiTe OT JBeTe 3aXapHU MOJIEKY/IU
ce CBbp3BaT U ObOpa3yBaT eTepHa Bph3Ka. 3a Ja pa3bepeTe KakBO UMaM
TIpe/IBU/I, BIDKTe C/lefiBalliaTa cxeMa:
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Ha cxemara e moka3aHa camMO MO e[HA 4YaCT OT BCSKAa 3axapHa
MOJIeKy/a; TIPOCTO T0 eIUH BbIVIEPOJIEH aTOM U CBbP3aHUTE C Hero rpyIiu.

Koraro aBe moJieKynu ce CBBbP3BaT MO TO3M HAYMH, HSIMaMe TOYHO
noJiiMepu3aliysi, KakTo rpu obpa3yBaHeTO Ha KayuyKa OT /IBeTe U30TpPeHOBU
MOJIEKY/IU, TIpA BCe 4Ye TMOHSKOra Ce Ka3Ba M Taka. lIpu ucTUHCKara
rojiiMepu3aldsi He ce T'yOST HUKAaKBM aTOMHU. TyK TIPU CBbpP3BaHETO CHU
saxapute Tybar aromul'. B TakuBa clydaum TmpoljechT Ce Hapuua
KoHOeH3ayusi. OpraHUYHUTE MOJIEKY/IM YeCcTO ce KOHZeH3UpaT I0 TO3U
HauuH B opraHu3Ma. ToBa e IJIaBHUSAT ObT, 10 KOUTO B €JUH OPraHU3bM Ce
T0JyYaBaT roJieMU MOJIEKY/IA OT MaJK/A MOJIEKYJTH.

['mroko3aTa U rajsakrosara ce HapuyaT MOHO3axapuou (OT JJaTUHCKUTE
AyMH, O3HauaBalli ,elWHWYHa 3axap“). KoraTto ce KoOHJeH3upaT JBa
MOHO3axapuzia, Te obpasyBar ouzaxapud (,,ABoiiHa 3axap“). KOHKpeTHUST
v3axapujl, W3rpaZieH OT IJII0KO3a M Ta/llakTo3a, Ce Hapuuya J/aKmo3sd.
JlakTo3aTa e ejMHCTBEHAaTa 3axap, KOAITO Ce ChbAbprKa B MJ/ISIKOTO Ha BCUUKU
603aliHULIM — OT KUTa [0 MUIIKaTa. [Topagu Ta3u rpuuriHa 0OMKHOBEHO Ts
ce Hapuua maeuHa 3axap. (Umeto ,nakTo3a“ (akTUueCKu MNpou3Iu3a OT
JIaTUHCKaTa Aiyma ,,MJIIKO“, a ,,rajlakTo3a“ — OT rpbLKaTa AyMa ,,M/IsIKO*).

[loBeueTo BHJOBE MJ/ISIKO, BK/IIOUUTETHO KPaBeTO W MaWUMHOTO,
ChAbprKaT 0Koo 4% nakTo3a. CiefioBatesiHO 1 1 M/sIKO chAbprKa 0KoJio 32 g
nakKTo3a. Y BBIpPEKH I/I0TO TOBa KOIMUECTBO 3axap MJISIKOTO He e 0co6eHo
cnaako. ToBa AoOKa3Ba KOJIKO MaJIKO 3HaeM 3a C/1aJKusl BKYC.

['Ttoko3aTa e cjafika; He TOJIKOBA, KOJKOTO OOMKHOBeHara 3axap, HO
Bce TaK cajKa. (Moyke 61 CU CTIOMHSITe, e TIpeZiCTaBKaTa 2/10K— MPOU3/n3a
OT TrpbLKaTa JAyMma, O3HauaBalla ,CaagbK‘). AKO TMpeMecTuTe eaHa
XUAPOKCU/IHA Tpylna B [VIIOKO3aTa OT Jipyrata CTpaHa, Iie ce ToIy4Yu
rajakTto3a, a TS € [iIBa MbTU MO-MaJKO C/aZika OT IJIFOKO3aTa. 3allo
rpeMeCcTBaHETO Ha e[Ha XWJPOKCW/IHA Tpyra Cb3[aBa TakaBa pa3JivKa?
Hukoli He 3Hae.

[Ilom /akTO3aTa Ce TOydyaBa OT CBbP3BaHETO HA IJIFOKO3aTa U
rajiakrosara, Mo)ke OM ouakBaTe TIO0 C/IaJIOCT TS Jla € M0 cpefiara MeX1Iy
/IBaTa MOHO3axapuja. Ho He e Taka. 3amo? Hukou He 3Hae. AKO onuTare
MaJIKO KOJMYeCTBO CTpUTa Ha Ipax JIaKTo3a, Iieé YCTaHOBUTE, Ye
MIPaKTUYeCKH T e 6e3 BKyc. VIMeHHO Mopajii TOBa MJIIKOTO He e 0CO0eHO
C/1aJIKO, BBIIPEKHU Ue ChAbprka 4% 3axap.

3a Ja CTUTHEeM [0 TI03HaTaTa HU 3axap, KOATO MOke OW BCHUKH
obuuame, THPBO TPsIOBa /la TIOTOBOPUM 3a eJWH MOHO3axapHj, KOWTO e
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pa3/MueH OT Te3u, KOUTO Beue pasriiefiaxme. [lorieqHeTe 0OTHOBO hopMysiaTa
Ha IJIIOKO3aTa M CH TpeAcTaBeTe ToZoOHAa MoJieKysa, B KOSITO obaue
KapOOHHW/THAaTa Tpylia e TNpU BTOPHS BBIVIEPOJEH aToM, OpoeH OT rope Ha
[0/ly, @ TBPBUAT BBIVIEPOJIEH aTOM HOCHM XUAPOKCW/IHA rpyna. ToBa e
¢dpykmo3a vnm naoooea 3axap (ThH KaTo (PpyKTO3aTa Ce ChAbpP)Ka B MHOTO
MJI0[j0Be, MbpBaTa 4acT Ha WMETO W TpOoM3/u3a OT JaTWUHCKaTa AyMa 3a
non). IloHexke @pykTo3aTa BBPTH IIO/MsipM3upaHaTa CBeT/IMHA HaJsBo,
TIOHSIKOTa Ce Hapuua /1e8ys/103d.

Korato ce KoHJeH3upaT I/ItoKo3a U ¢pykro3a, obpasyBa ce
Av3axapyubT 3axapo3a. Korarto Kaxkem 3axap, Tmofpa3bupamMe HMEHHO
3axapo3a.

3axapo3aTa e I0-C/a/ika OT IVIF0Ko3aTa, HO (h)pyKTo3aTa e I0-Cjiajika U
or nABete. DpyKTo3aTa e Hali-ClaZikaTa OT BCHMUKM 3axapu. EjHa uaeHa
TBXUYKa (DpyKTO3a B KadeTo ce paBHsIBa IO C/aAOCT Ha 1 U 3/4 yaeHH

JIb)XKMUKM 3aXapo3a Wi Ha 2 ¥ 1/4 yaeHu JTbXKUUKU rmoko3al?l,

[1] TIpu mucaHeTo Ha ¢hOpMy/MTe B TaKKMBa peaklid OOMKHOBEHO Ce
MOCTaBAT MYHKTUPaHU JIMHUU OKOJI0 aTOMa WM aTOMUTe, KOUTO Ce OTJesIsIT
OT MOJIeKYy/IMTe, KakKTO € HarpaBeHO Npu (opmy/nuTe, TMOKa3aHU Ha
npejuiIHara ¢urypa. 1

[2] OT AaBeTe cnaiku ChbelMHEHHs, CTIOMeHaTH TM0-paHo, IMIULIEPOIbT €
MOYTH TOJKOBAa CJaAbK, KOJKOTO 3axapo3ara, a eTW/IeHIVIMKOIbT e TIo-
cnaabk. I1o cnafmoCT eTUNIeHIIMKOABT € T0 Cpefara MeXAy 3axapo3ara u
¢dpykTo3ara. 1
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PA3ITAJAHETO HA 3AXAPTA HA ABE

COKBT Ha BCUMYKM IUIOJOBe ChbAbp)Ka 3axapo3a. Majiko pacTeHust
obaue, KaTo 3axapHaTa TPbCTHUKA, 3aXapHOTO LIBEKIO W 3aXapHUS KJeH,
CbABpKAT TOJIKOBA MHOIO 3axapo3a, uye ce OTIeXxzJaT TOYHO 3apaju
3aXapHOTO UM CbhAbpkaHue. B CbefyHeHWTe 1[aTA TOAUWILHO Ha TI/laBa OT
HaceJIeHWeTo Ce nazar 1o okomno 45 kg 3axap. OKONo TPy YETBBPTHU OT Hesl e
Mp®CMUKO8A 3axap, a 0CTaHa/I0TO KOJIMUeCTBO € IVIaBHO YBEeK/108d 3axap.

OOWKHOBEHO 3axapTa Ce TIPeurCTBa TPWXKIMBO [0 TIOUTH IThJ/IHA
yrcToTa. [ToBeyeTo TPBHCTUKOBA 3axap, KOSITO ce KymyBa, e moutu 100%
3axapo3a. Ts e uucTo Osira ¥ HAMA JPyT BKYC OCBeH c/iaJbK. KaeHosama
3axap HapOuHO He e M3LSUIO mpeuucTeHa. 151 e cBeT/ioKadsiBa U ChAbprKa
OCBEeH 3axapo3a U MaJjIKO KOJIMYeCTBO [APYrd MoJieKyau. VIMeHHO Te3u
OHEUYMCTBAHWS TIpYMJaBaT Ha KJ/IeHOBaTa 3axap HeWHWs apoMmar.
TpbCTHKOBaTa 3axap He Ce Hy)KJae OT LSiJIOCTHO npeurcTBaHe. Ha ma3sapa
ce MpopaBa Ka(siBa 3axap C pa3/iiuHa CTeleH Ha MPeyruCcTBaHe, KOSITO YeCTO
Ce U3MO0/3yBa B CJIaZIKapCTBOTO MOPa/iu 0cobeHus cu j0O6aBbUeH apoMar.

TPBCTUKOBUAT WM LIBEKJIOBUST COK, OT KOWTO MO-TO/sIMAara 4acT OT
3axapTa e Owia u3B/eueHa, e ThMHOKA(siB Ha L[BAT M Ce Hapuua Mmeadacd.
[Ipy ymepeHO HarpsiBaHe MOJIEKY/IMTe Ha 3axapo3ara ce pasrazar 4aCTUYHO
Y 1|BeTHT cTaBa Kadss. ToBa e kapamen.

3axapo3ata MOXe [la Ce pasmnajHe W IO Apyr HauuvH. PakThueCcKu
BCsIKA MOJIEKY/Ia, KOSTO e oOpa3yBaHa OT KOHZIeH3al[MsATa Ha JiBe WU IToBeYe
IIO-TIPOCTU MOJIEKYJIM, MOXe JIeCHO [Ja ce pasnazHe. ToBa craBa upe3
npubaBsSHeTO Ha BOAHW MOJIEKY/IM MPH MOAXOAAIM ycaoBusi. [IpoiecsT e
TOYHO 0OpaTHUST Ha KOH/leH3alUsITa.

Monekynara Ha 3axapo3ara HarpuMmep IIpUCheAUHsABA [JBaTa
BOJOPOJHU W eAVHUSI KUCJOPOAEH aToM OT BOZaTa TOYHO [IPU eTepHara
BpPb3Ka MeX]y IVIOKO3aTra U (pyKro3ara. /IBeTe TMOJOBUHM Ce pasfesisT.
BmecTo 3axapo3a MMaMme cMeC OT MOJIEKY/JIUTe Ha IVII0Ko3a U (pyKTO3a.
To3u 1miporjec Ha pasnajaHe Ha e[jHa KOHJeH3MpaHa MOJIeKysia 4pe3
npubaBssHe Ha BOZla Ce Hapuua Xuopoau3d (KOeTo Ha TPBIKUA 3HAuM
,Pa3KbCBaHe C romoITa Ha Boga“). [1o ChlIMsS HAUMH J1aKTO3aTa MOXKe J1a
ce XUpoJv3upa 10 CMeC OT IVIFOKO3a U rajakrosa.
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Mesxly IpyroTo ChILIOTO CTaBa B HalllUTe yepBa. 3axapTa B XpaHara
HU TIpe/iCTaB/IsiBa U3LS/I0 3axapo3a C U3K/I0YeHWe Ha 3axapTa B MJISIKOTO,
KOSITO e JjiakTo3a. OpraHu3MbT He MOXKe Jia abcopOupa HUTO effHa OT THX.
CekpelluTe Ha HSKOM >KIe3d, KOWTO Ce W3/MBAaT B uepBara, obaude
ChAbPXKaT CrelraJHd XUMUYeCKU BelljeCcTBa. Te XuapoirM3upar 3axapo3ara
W JlaKTOo3aTa [0 MOHO3axapuau. [Utoko3ara, ()pykro3ara M rajakro3aTa
u3lsiio ce abcopbupar. [Namakrosata u (pykro3arta ce TMpeBpbHILAT B
I7IFOKO3a M TOBa € eJUHUAT OT HauWHWTe, IO KOWTO cCe TMOoAAbpyKa
cHab/isTBaHeTO Ha KPBBTA C IVIFOKO3a.

[TpolechT Ha XUApPONM3a Ha TOAEMUTE MOJIEKYJd B TI0-MaJiKu
MOJIEeKY/IM B yCTara, CTOMaxa 1 yepBaTta ce Hapuuya XpaHOCMU/IAHe.

XUMULIUTE MoraT [la TpeAu3BUKAaT CbIUS TUN XUJPOau3a B
enpyBeTKa. Hampumep 3axapo3aTra Moyke [jla Ce pa3TBOPU BbB BOZA U CJle[
TOBa Jla Ce XWUAPOIU3Mpa, Karo ce TpubaBM camMO MaJsko KuceiuHa. B
pe3y/Tar ce MojyuaBa CMeC OT IJIFOKO3a U ()pyKTO3a B paBHU KOJIMUECTBa.

3axapo3aTta 3aBbpTa MOJspU3UpaHaTa CBeTVIMHA HaJsicHO. ChIOTO
TIpaBU U IVIOKO3aTa, a (PpyKTo3ara 3aBbpTa MO/sipU3MpaHara CBeT/IMHa Ollle
MO-CU/THO, CaMO ue Ha/lsiBo. B KpaliHa cMeTKa cMecTa OT IVIFOKO3a U
dbpykTo3a 3aBbpTa IOJIsIpU3MpaHaTa CBeT/JMHa HaasiBo. [lo Bpeme Ha
XUAPONN3HMPaHeTo, MOCOKaTa Ha BbpPTeHe TOCTeNeHHO Ce MpoMeHs (WU
,JMHBepTUPa“) OTAsCHO Ha/siBO. [lopagy Ta3u MpuuMHa CMeCTa OT IJIF0KO3a
1 ()pyKTO3a Ce Hapuya UH8epmHa 3axap.

Mexxly Tipouem MuesMTe TIPUTOTBIT WHBepPTHa 3axap. Te cnbupar
HeKTap (TEeUHOCT B I[BETOBETe, KOSTO ChAbpP)Ka MalKh KOJMYeCTBa
3axapo3a). [luesuTe OTCTpaHsBaT Mo-To/isiMaTa uvacT OT BojaTa U
XU/IPOJIM3UpaT 3axapo3ara /10 UHBepTHa 3axap, KOATO CJie/l TOBa CKaaAupaT
KaTo XpaHa. Ta3d TpUpojHa WHBEPTHA 3axap ce Hapuya Mmed. I[lpe3
JPEeBHOCTTAa U PAaHHOTO CpefHOBeKoBMe EBpoma He e ro3HaBaja 3axapTa,
JIOKaTO KPBbCTOHOCLIUTE He AOHeC/IU 3axap OT bimskus u3tok. [Ipeau ToBa
eIMHCTBEHOTO TIOC/Ia)KAIll0 CPeJCTBO 3a eBpOoIekiuTe e OuI MebT.

HuBepTHaTa 3axap e Io-cjajKa OT 3axapo3ara Mopajid ChAbprKalliaTa
ce (ppyKTO3a, Taka ye TS Ce M3IO/I3yBa UeCcTo B O0HOOHUTEe, KOeTO T TIpaBU
no-eBTvHU. C Zla/ieHO KOJIMUeCTBO 3axap03a MOrarT /la ce HampaBsT MoBeue
6oHOOHH, aKko TIpeid ToBa Ob/le MpeBbpHATA B MHBEPTHA 3axap. A Moxke 01
ce UyauTe, 3alll0 TOJIKOBA Ce 3aHMMaBaMe ChC 3axapo3ara? 3aljo 1300110 He
s 3aMeCTUM C WHBepPTHa 3axap WX JIopU TpocTo C (pykTo3a? B TakbB
Cyyall 1je MO)XeM /[la cjarame TI0-MajJKO KOJIMUeCTBO B JleCepTUTe.
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HecepruTe 11je OBAAT TIAaK TOKOBA C/1aJKH, a OMACHOCTTA Jla HAITh/THEEM IIie
6be 3HauMTeTHO 10-Mankalll,

3a CcbXajieHWe UMa JBe 3arpyfHeHus. Uucrara (pykrosa e CKbIIa.
OceeH ToBa (pyKTO3aTa MOI/TbIlA Biara OT Bb3/lyxXa, a 3axapo3aTa He. AKO
3axapo3ara B 3axapHullaTa BU e noj ¢dopmara Ha (pUHU KPUCTaIH, TS CU
0CTaBa B TO3W BU/l U BUHATU Ce W3CUIIBA JieCHO. AKO B 3axapHuliaTa obaue
uMa (pyKTO3a WM I0PU MHBEPTHA 3axXap, B HAUaJ0TO MOXKe 7ia e Ha PUHU
KpHCTa/d, HO Tiocie Obp30 abcopbupa Boja u ce obpasyBa TBBpAa Oyiia,
KOSITO e Her3ro3yBaeMa.

[1] ®pykTo3aTa e ocobeHo moJsie3Ha 3a xopa ¢ Auabet. Te TpsiOBa Hali-
TPIK/IMBO Jla ZIo3uUpar yroTpebsiBaHaTa 3axap, 3allloTO Ch/bprKalllaTa ce B
Hesl [VIFOKO3a He Mo)Ke Jja ce mipepabotrBa 6e3 mHCynuH. @pykro3ara obaye
MOXKe /la ce rpepaboTBa OT opraHu3Ma /Iopy U 6e3 UHCY/YH. 1
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I'MI'AHTCKHA MOJIEKYJ/IN

Hsma npyuumHU Zla 0uakBaMe, ye KOHJeH3al[dsiTa Ha MOHO3aXapyuauTe
e CIpe 10 CTaAusl Ha au3axapuj. KuBUTe OpraHu3MH Ca B CbCTOSTHUE /1a
KOH/IeH31paT rojisiM Opoi T/TFOKO3HM MOJIEKY/IH, TIPU KOeTo Jla ce obpa3yBa
e/lHa TUTaHTCKa MoJieKysa. TakaBa mMoJsieKysia Moxe fa Objie u3rpajsieHa ot
XWIAAU TJIFOKO3HM OCTaThblLW, CBbpP3aHU C Kpaullara Ch. Bb3MOXHO e
BCHUUKHU Te3U OCTAaTBLM Jla Ce CBBbPJKaT B IpaBa JIMHUS WM Jla oOpa3yBar u
pa3sK/IOHeHUs1 C pas/iiuHa [Ab/DKUHA U CJIOKHOCT. TakvBa MOJIEKY/IU He
ChABP)KAT LISIZTIOCTHA IJIFOKO3HW 3B€HA, ThbU KAaTO BbB BCSIKA TOYKAa Ha
CBbpP3BaHe MeXy IJIIOKO3HUTEe MOJIEKY/JIU ce OThesis Bozda. ToBa, KOeTo
OCTaBa, e 2110K03eH ocmamwoK. CBIOTO MOHATHE Ce W3MOJI3yBa U 3a APYru
BUJIOBE MOJIEKY/IM, KOWTO Ce KOHZEeH3upaT U obpa3yBaT T'MraHTCKH
MOJIeKy/1 (TTIOHSIKOTa HapUUaHUu MAKPOMO/eKyu).

EfHa rpyna OT TakvBa MOJIEKY/IM € M3BeCTHAa I0J, UMEeTO Huulecme.
ToBa e mpumep 3a noauzaxapuo (,,MHOro 3axapu“). Korato riaroko3Hure
MOJIEKY/TU Ce KOHZeH3UpaT ¥ 00pa3yBaT HUILIeCTe, XapaKTepbT Ha 3axXap ce
3ary6Ba. HuillecteTo He ce pa3TBapsi BbB BOjla 3a pa3/vKa OT 3axapure. To
He e ¥ CJ1aJIKO, a CbBCeM 0e3BKYyCHO.

PacteHusiTa, HaTpyIBaT XpaHUTEeJHUTe CU 3aracu Toj ¢dopmara Ha
HUIecTe, 0cobeHOo TIpeiHa3HAUeHUTe 3a CJie/[Ball[0TO TToKojieHre. CemeHaTa
KaTO 3bpHAaTa Ha l]apeBHliaTa M Ha Pa3/IMYHUTE BUJIOBE >KUTHU PaCTeHUs
chAbpKar Hulecte. CBIOTO Cce OTHacd M 3a KapToduTe, CAaJKUTe
KapTo(u U MOPDKOBHUTE, OT KOUTO MOKb/IBa HOBOTO pacTeHue. Huiecrerto e
KOMITaKTHa MOJIeKYJ1a, KOAITO CJIY>KU KaTo CKJ/IaJl Ha [VIFOKO3HU OCTaTbLU BbB
BU/], KOUTO He MOXKe /la Ob/le pa3TBOpPEH OT KJIeThUHHUS COK. PacTeHHETO cu
¥Ma CBOM HaulHM 3a pa3KbCBaHe Ha MoOJeKyjaTa Ha HuIlecTteTo (T.e. 3a
XU/IPOJIU3UPAHeTO 1) 00paTHO /10 IIF0K03a, KOTaTo Ce HaIoXH.

HuiecteTo ce pasnazia Ha eTanu. B MOKB/BAIIOTO 3bPHO, HAPEUEHO
Many, TUTAHTCKUTE MOJIEKYJIM Ha HUILIECTeTO Ce XWAPOJU3Upar A0 TIOo-
MaJIK¥ ,,[lapueHIia“, HapeueHu O0eKCmpuHU. Bb3MOXHO e MOJIeKy/iuTe Jja ce
pasnajHaT [0 CTa[ivs Ha Au3axapu/l, KOUTO ChbAbpyKa CaMO [IBa I/TFOKO3HU
octarbKa. To3M [Ju3axapuji ce Hapuya Mmaamo3d. B KkpaliHa cmeTKa
MasiTo3aTa ce pasraza [0 [JIFOKO3a.

134



IleKCcTpUHUTE W MasTo3ara Ce M3MOoJ3yBaT B OebelkuTe XpaHU.
erjaTa He Morar Ja MUST MJ/ISIKO HarpaBO OT KpaBaTa. ToBa e paboTa Ha
Teserata, a He Ha GeGerara. To ChAbpKa TBBpPZE MHOTO BeIleCTBa 3a
M3rpakIaHeTo Ha ThKAaHH, C KOUTO OebeTo He MoXKe Ja ce cripaBu. ITopaau
TOBa KpaBeTO MJISIKO Ce CMeCBa C M3BeCTHO KOJIMUeCTBa TIpeBapeHa Boja, 3a
na ce paspean. Ho Taka ce paspekJa ¥ JlakTo3aTa U ChAbP)KaHUETO 1 CTaBa
TBBP/Ie MAJIKO 3a Hy»KquTe Ha Oebeto. Hasara ce B efHa vnm apyra gopma
na ce mpubaBu 3axap. Haili-uecto ce wu3mos3yBa cMeC OT JIeKCTPUHH H
manrosalll. Tsa e pastBopuma M crafocTTa ¥ e He3HauMTenHa, Taka ue
BKYCHT Ha MJISIKOTO He Ce TTIPOMEHH.

OpraHusMbT Ha J>KABOTHUTE CBIIO HATPyIlBa IJIIOKO3a, KOTaro
pasmojiara C TIO-TO/IIMO KO/IMUeCTBO OT HeoOX0JUMOTO B MOMEHTA.
HuriecteTo OT morb/HaTaTa XpaHa Ce XHpOJIM3Upa [I0 IVIF0KO3a B uepBarta
U mnocnenaHara ce abcopbupa. Ilpu ymMepeHO XpaHeHe OpraHW3MbT
abcopbmpa MHOro TIIOBeYe IJIIOKO3a, OTKOJKOTO € HeoOXofuma 3a
HEeTIOCPe/ICTBEHU HY)KIW. VI3/IvIHaTa TI/II0KO3a Ce KOHZeH3upa [0
crieliasieH BHJ TI0/IM3aXapyfl, HapeueH 21UKO2eH WU HCUBOMUHCKO
Huwecme. ToBa CbelUHEHHe Ce HaTPyIBa B MYCKY/IMTe U KOXKara, HO Hau-
Beye B yepHUsi Apob. B opraHu3ma Ha /00pe XpaHeH Bb3pacTeH UYOBEK
3arachT OT IVIMKOreH fgoctura 10 340 g.

Mexly OTZAe/IHHUTe XpaHeHHWsl IVIMKOTeHBT Ce pas3mafa /10 I/IF0Ko3a 1
ce TIPOCMYKBa B KPBBHUS TIOTOK C TakaBa CKOPOCT, Ue /la Ce TIOZAbpiKa
HUBOTO Ha KpbBHaTa 3axap mnocTosiHHO?. (Jlymata enukozeM wWaBa oOT
I'PBIKMU Y 3HAUM ,,JIOBUIIIaBaHe Ha C1aZl0CTTa“, T.e. Ha 3axapTa.)

B mo06pe XpaHeHUs OpraHU3bM MMa TOJIKOBA ITIMKOTEH, Ue My CTHra 3a
11eJI1 0ceMHaleceT yaca. Pa3bupa ce, xopaTta Morar /ia u3abpykar 0e3 XpaHa
M MHOTO TO-/IB/IT0, 3aIllOTO eHeprusTa Ce ChbXpaHsBa U Tof, gopmara Ha
Ma3HUHHU.

[1] CmecTa 0OMKHOBEHO Ce TIPUTOTBSI OT IJaPEBUYHO HUIIIECTe U Ce
Mpo/iaBa BbB BU/ Ha Mpax WU CUPOI. 1

[2] EgHa oT 3afiaunTe Ha MHCY/IMHA € [la C/IeId Ta3u CKOpPOCT fa Obe
HaWCTWHA ,TOYHO KakBato TpsAbBa“. OT gpyra CTpaHa, XOPMOHBT
aJ[peHa/INH pas3rajia INIMKOreHa, Taka Ye B KPbBTa UMa JIOITbJIHUTE/IeH 3arac
I7IFOKO3a C orniel Obp30 /1a Z0CTaBU eHeprusi Tpu HyxXzaa. [lopaau Tasu
MpPUUYMHA 3anachT OT aJ[pEHA/IMH B TSJIOTO HapaCTBa B MOMEHTH Ha THSB,
CTpax WM CTpPACT. 1
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HAIIAAT ABJ/II' KbM BAKTEPUUTE U BNWIKUTE

Bcuukd MOHO3axapuu, Av3axapyuid W TOu3axapyujy, 3a KOWTO
roBOopuxMe, ca obeJuHeHU 1o, uMeTo Bbrmexuzpatulll. Bcuuku onmcanu
JOTYK BbIVIEXU/IPATU UMAaT XpaHUTe/Ha CTOMHOCT. Hsikon ob6aue HsMar.

['7IFOKO3HUTE MOJIEKY/IM HalpyuMep MOXKe Ja Ce KOHJEeH3upaT [0
MaJIKO T0-pas3/iiueéH HauklH OT TO3M B HUIIECTeTO. ['uraHTckara MoOJeKyJa,
KOSATO Ce TO/yuyaBa Mo TO3W pa3/idueH HauvH Ha CBbP3BaHe Ha IVIFOKO3aTa,
Ce Hapuya yesny/a03d.

Llesnyno3ara e »kuiaBa ¥ r'bBKaBa M oOpa3yBa BjlaKHeCTH HUIIKWA. Ha
Hes ce IB/DKA TBBPAOCTTa Ha AbpBecuHaral?l. PacTenusra o6pasysar
LIey/I03HN CI0eBe MeXK/y KJIeTKUTe; OTTYK e M Ha3BaHMeTo rjenymo3sal,
[Ipy pacTteHusiTa lie/ysio3ara Wrpae poJsiTa, KOSITO HMaT KOCTUTe U
YepyIKUTe MPU )KUBOTHUTE.

[Tonsikora pacTeHMsiTa JaBaT IIO-uKWCTa Ljeay703a OT Tasu B
AbpBecrHata. Te s Tpou3BeXXJaT B HUILIKOBUAHA (opMa, Hampumep 3a Ja
mpe/iria3Ba ceMeHaTa WM. 3a Hac e Hail-jo0pe TO3HAT TAMYKbT, KOWTO
npefcrasiasaBa okosio 90% uenysnos3a. VM gpyru pacTUTe/IHU BJjlaKHA —
JIEHEHO, KOHOTIEHO U JIp. — CBIL0 Ca L|eTyI03HHU.

Cnen KaTo Ljeyso3ara ce OTAe/ld OT JbpBeCcHHara moj (opmara Ha
JbpBeCHa Kallla, OT Ta3d Kallla MOorar Ja Ce TIpaBAT >XW/IaBU JIMCTOBE,
HapeueHU xapmusi. OCBeH TOBa Lie/ly/io3ata MOXKe [ja Ce CBbpPKe C HSIKOU
XUMUKa/IM U Jla oOpa3yBa I'bCTa TEUHOCT, HapeueHa 6ucko3a. IlocienHata
MOXKe Jla Cce MpOKapBa Ipe3 (PUHU MNpOLeNUd WX Mpe3 MaakKu JyMUULv U
cie; ToBa OTHOBO /i@ Ce TIpeBbpHe B Lieysno3a. MoseKyidre Ha HOBaTa
1[eJlyJio3a Ca OKOJIO eJHa OCMa OT TOJeMHHara Ha MOJIeKy/IuTe Ha
ITbpPBOHAYa/IHAaTa Liey/103a; HOBAra Lieayl0o3a Ceé Hapuya pe2eHepupaHd
yenysnosa. AKO BHCKO3aTa e TpeKapaHa Ipe3 MpoLel, pereHepuvpaHara
1jesiysio3a oOpa3yBa >KWIaB TIpO3payeH JIMCT, HapeueH yel10(paH. AKo e
npeKapaHa Tipe3 Aymuuiiyd, obpa3yBa Ce CHUHTETHYHO LIey/I03HO BJIAKHO,
HapeueHo BUCKO3HO 6/1dKHO, KOeTO e TIO-JIbCKaBO OT BJlaKHAaTa Ha
ecTecTBeHaTa Ijesyso3a. OOMKHOBEHUST TaMyK MOKe Jia 3alpuirdya Ha
KOTIpMHA, KaTo ce 00paboTh ChC CUMHHS XHMWKAJ, HapeueH Hampuesd
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ocHosa. Hapuua ce u mepcepusupaH namyk 1o uMmeto Ha [I>xoH Mepcep,
KOMTO MPbB OTKPUBA Mpoljeca rpe3 1844 r.

B u3BecTeH CMMCB/ 1jesysio3aTa HU MaMU. C Hest He MOXKeM Ja ce
HaxpaHuM. Pa3bupa ce, HMe s TToeMaMe C XpaHaTa CH, Thil KaTO TOBEUETO
pacTeHus CbAbPrKAaT U3BECTHO KOJIMUECTBO Ljenyno3a. Hsakou ot TsX, TakvBa
KaTo JIMCTHATWUTe 3eJIeHYyLW, Ce CBbCTOAT TMOUTA CaMO OT LieJyJsio3a,
XeMHLle/nysno3a M BOoJa. 3a CbhKaJleHWe B OpraHvM3Ma HU HsIMa XUMUYEH
MeXaHW3bM, KOWTO [la XWJPOJM3Upa Lieysao3ara Ao itoko3a. Llemnyno3ara B
XpaHaTa HU Wrpae po/isgTa Ha HEHY)KeH TOBap WM TpPy0d MBIHEX W He
3acuia.

Hukoe >KUBOTHO, BUAUMO C TPOCTO OKO — JIOPU U TePMUTUTE, — He
MOXe [la acuMuiaupa Lesysno3ara. HKOM MUKPOCKOIUYHU €JHOK/IeThUYHU
JKUBOTHH, HapeueHu Protozoa, uMaT TakaBa criocoOHOCT. ToBa o0sicHsIBa
3alll0 TEePMUTWUTE MOraT [Jla J>KMBeSIT, Karo Ce XpaHAT C JbpBeCHUHaA.
EHOK/IeTbYHMTE OpraHyM3MM B uepBaTa Ha TEPMUTHTE XWUJPOJIU3HAPAT
Le/ysio3ara. Te W3MoOM3yBaT 4acCT OT IVIFOKO3aTa, KOSITO TPOM3BEXZAT, a
Jipyrara 4acT OCTaBa 3a TepMUTuTe. be3 Te3rn MUKPOOPraHUu3MU TEPMUTHUTE
6rxa 3aruHam! .

TpeBomacHUTe OOWKHOBEHO WMaT MHOIO [BJTH UepBa WM
crieiasiHM MecTta (HarpuMep JOMb/JHUTETHA CTOMAcH), KbJETO MOoraT Ja
CKJIaIpaT XpaHa 3a jjocta BpeMe. ToBa /laBa Bb3MOKHOCT Ha OaKTepuunTe B
yepBaTa Ha J0OOUTHKA Jja XUPOIM3UPaT 1jeysi03aTa OT TpeBara Jio I/TFOKO03a.
[To TO3u HauvH JOOUTHKBT MOXKe Jia TIPEXKUBSIBA, KaTO Ce XpaHH C TpeBa.
Briocnencreue, pa3brpa ce, UoOBeK MOXKe /ia TIpe)KHBee, MpexXpaHBaiiku ce C
MeCOTO Ha T03u J00UTHK. Taka ue U HUe cMe JyTb)KHUIM Ha OakTepuuTe. OT
TpeBaTa /1o 6udTeka MMa caMo e/[Ha Kpayka.

He e 3ab/DKUTENHO 3axapuTe [la Ce KOHJEeH3upaT caMO C MOJIEKYJIH,
nogo6HM Ha camuTe TaX. EfjHa MosieKysa I/IFOKO3a HallpyuMep MOXKe Jla ce
KOH/ZIeH31Wpa C BCSKa /Jpyra, KOSITO MpuUTe)KaBa XWAPOKCW/HA rpyna. 14
MOXKe Ja Ce KOHjJeH3upa C ajkKoxoid, c¢deHonu, ctepoau u T.H. [lpu
KOH/IeH3allysl MeXK/ly 3axap U TaKOBa CheJMHeHHe Ce Toyy4yaBa 21UKo3uo.

MHOro mwuko3ujy Ce Cpeljar B IpUpoJara B pas3/IMYHU pacTeHUS.
Hskon OT TAX [JeWCTByBaT CWIHO MO €JWH WIM [PYI HauvH BbPXY
opraHusmMa. Ilopagu Ta3u TIpUUMHA TIOHSAKOTa Te cCe YIoTpebsBar B
MeUL[MHaTa.

Hali-n3BecTHUTE Cpefi TX Ca CopdeuHume 21uko3uou. Te ce Hapuyar
Taka, 3all[OTO OKa3BaT B/IMSIHUE BbPXY AEHMHOCTTA Ha ChPLIETO.
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CbpieyHuTe TJIMKO3WMJM Ce HW3BIMYAT OT pacTeHWeTO HarpbCTHUK.
JIucrata Ha HarpbCTHUKA, KOUTO Ca W3TOYHUK Ha Te3W ChbeAUHEHUs, Ca
¢buHM U cbOpaHyU 3aeIHO Ha e/lHa APBHKKA MOJ0OHO Ha MPBCTUTE Ha PbKaTa.
CMecTa OT IJIMKO3WJM, TOJlyueHa OT TSX, Ceé Hapuua oueumaiuc — OT
JIaTUHCKaTa JyMa 3a ,,Hp’bCT“[S].

JUruTanuceT e U3rpajieH oT NIMKO3UAU, ChAbpiKally 0CTa CTPaHHU
3axapu. Hsikou ca 6e3 eqHa wiv [jBe XUIPOKCW/IHU TPYIH, a APYTU He ce
CpelliaT B HUKAaKbB APYr TUN CheJuHeHus. Te3u 3axapy ca KOH/eH3MpaHU C
orpezesieH! CTepOJIn.

durutanuchT e npumep (U He eAUHCTBEHUST) 3a ,,0abelliku 1isip“,
KOUTO € 3acIykKul YyBaeHWe. B Tmipogb/keHWe Ha TOJWHUA XOpaTa
(0OMKHOBEHO CTapy >KeHW C MHOTOTOZMILIEH TIPAaKTUUeCKU OIUT) Cca
cbOupanu ,,0MIKU“, KOWUTO Cjie[, TOBa W3MO/3yBajd 3a TIPUTOTBSIHE Ha
L|lepoBe cpellly pa3iuyHu 3abossiBaHus. C Harpegbka Ha MeAWLIMHATa Ha
Te3u U3LepyuTeIHA OUIKY 3ari0yHasly /1a I7ie[jaT TBbpAe rpeHeOpeKuTe Ho.

[Tpe3 1785 r. obaue, Koraro A-p YwisasM YuabpuHr (OpyuTaHCKU JieKap)
BbBeJ/I JUIUTA/IMCA B TOraBalllHaTa MeJULMHCKA IIPaKTHKa, TOW IpU3Hall, ye
e MOoAyuus UHQopMalusiTa OT efHa OT Te3u 0abu, KOMTO H3MO/3yBa/id
€KCTPaKT OT HallPbCTHUK KaTO TaWHO JIeKapCTBO.

Pa3bupa ce, CbpAieUHUTEe TVIMKO3UAW MOTaT /la TIOMOTHAaT Ha Xopa C
00/IHO CBbpLIe CaMO KOraTo T'M B3UMaT B MajKu KOJWYeCTBa MO JIeKapCKO
npeAnucanue. B mo-rosemMy KosMuecTBa J1€KapCTBOTO MOXKe /la Mpe/jM3BrKa
cmbpT. [lopazu Tasu npuuvHa IVIMKO3UAWTE TMOHSKOra Ce M3I0/13yBaT Karo
OTpOBa 3a IUTbXO0Be, a B [10-CTapU BPeMeHa C TSIX Ca HamasBa/ld CTpe/uTe, 3a
[l HarpassT paHara OT CTpeJjiaTa CMbPTOHOCHa.

[1] Tyk e no-mobpe 1a He 0bsiCHsIBaMe OTKb/e M/iBa Ha3BaHKeTO. To e
M3KOBAHO T10 BpeMeTO, KOraTo XMMHUI[MTe Ca MMaJiv MorpeliHa rpe/cTaBa 3a
CTPYKTypara Ha BbITIEXUIpAaTHUTe MOeKyau. KakTo BUxaare, TOHSIKOTa Ce
C/lyyBa XUMULIUTE Jla HAUMEHYBAT e/[HO BeIIleCTBO M TMO-KbCHO Zia pa3bepar,
ye cboOpakeHMsTa MM 3a u30opa ca Owmm morpeinmHd. Ho Toraea
0OMKHOBEHO € TBBp/le KbCHO, 3a Ja Ce HalpaBU KaKBOTO W Jla Owuiio.
OOMKHOBEHHUTe Ha3BaHMS KaTo ,,KMCIOPOA ™ ¥ ,,BUTAMHH Ca TIOTPeITHH. 1

[2] JbpBecrHaTa ce CbCTOM HArloOJOBMHA OT Liesyno3a. OcTaHasara
yacT Ce ChbCTOM OT MOJIEKY/IH, U3rPajieHu OT BepUTrd Ha 3aXapH, pa3/iMuHU
OT [ItOKo3ara. Te3u MOJIeKy/ld Ce Hapuyar xemuyenynosu. Vima CbILo
TUTAaHTCKU MOJIEKY/TM, U3rpPaZileHd OT BEpUrd Ha J0CTa CI0KeH aJIKOXoJ,
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KOUTO u3001110 He ca BBbIVIEXUApPATU U Ce HapuuaT JAueHuH. Koraro
obpBecrHaTa ce 006paboTu, Taka 4e Jja Cce OTCTPAHST XeMUIIe/Ny/03UTe U
JUTHUHBT U i@ OCTaHe caMo Lie/y/ao03ara, rojydyaBa ce O0sp8eceH ny/n
(IbpBecHa Karia). 1

[3] ,,Cellula“ Ha maTMHCKY 03HauaBa ,,K1eTka“ — bes.npes. 1

[4] KoraTo ABa opraHv3ma >XUBesIT CbBMECTHO U CHU TlIOMaratr eJyuH Ha
ApyT, TpOLleCchT Ce Hapuya cumbuo3a (TepMUHBT H/BA OT TPBLUKU U
O3HauaBa ,,CbBMeCTeH >XWBOT®). Haiute coOCTBeHHM upeBHU OakTepuu
TIPOM3BEXK/IaT BUTAMWHY, TaKa ue W TOBa e cBoeoOpa3Ha cumburo3a. Korato
efHa ¢opMa Ha >KMBOT CaMO B3WMa OT JIpyra M He i JjlaBa B 3aMsiHa [Ipyro
OCBEH HEeNpUATHOCTH, TOBOPUMM 3a napasumu3eMm. bonaecToTBOpHUTE
OakTepuu ca MpUMepH 3a Mapa3uTH. 1

[5] JlaTMHCKOTO WMe Ha HampbCTHUK e Digitalis purpurea. —
ben.mpes. 1
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IJIABA 9
KUCE/IN BEINIECTBA
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KNCE/IMHU 1 MPABKU

EnvH BBIVIEPOJIeH aTOM MOXKe 7ia Ob/ie yacT oT KapOOHHM/IHA TPyTia U B
CBII[OTO BpeMe fia Ob/ie CBbpP3aH C XUAPOKCUIHA rpyma. B pe3ysiraTr Ha TOBa
ce royiyyaBa KOMOMHAIUSITa OT aTOMH, HapeueHa KapboKcuaHa 2pyna:

||
—C—O0—H

Moxxe OM CH CITOMHSITE OT T/IaBa 6, ue KOrato BOJOpO/IeH aTOM e
CBbp3aH C KMC/JOPOZEH aToM, TOW MMa CKJIOHHOCTTA [la Ce OTesis KaTo
BOoZiopozieH MoH. ChII0 Taka Ka3axMe, ye CheJJMHEHUETO C TaKbB BOAOPOJAEH
aTOM e KHCe/JIMHa M 4Ye KOJIKOTO TO-7IeCHO Ce OTAessi BOAOPOAHUSAT WOH,
TOJIKOBA TMO-CW/IHA e KucenuHarta. PeHosMTe HArpuMep ca IO-CWIHU OT
0OMKHOBEHHTE aJTKOXOJTH.

Oka3Ba ce, 4Ye BOJOPOAHUAT WOH MO)Ke Ja Ce OTKbCHe OT
KapOOKCHUIHAaTa Tpyrna MHUIMOHM MBbTH  TO-JIECHO, OTKOJKOTO OT
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XUJIPOKCU/IHATA Tpymna Ha eauH (enHos. [lopagu ToBa BCUYKM OpraHUUYHU
CheIUHEHHsI, KOUTO ChABpP)KaT KapOOKCH/IHA TpyIlia, UMaT SICHO W3pa3eHH
KHMCeJIMHHY CBOMCTBA M Ce HapruuaT KapOOKCUIHU KUCeAUHU.

He ce 3abnyxgaBaiiTe, obaue! KapbokcuiHUTe KWCEIMHM MoOrar jJa
O6bAaT MUTMOH ITHTH TMO-CUIHU OT (heHOJIUTe, HO Te Ca HSKOJKO MU/IMOHA
ObTU MO-cabu  OT HSIKOM MHOTO CWIHU HEOpPraHWYHU KHCEeJMHHU.
CrnemoBaTe/IHO KaTo 11710 KapOOKCU/THUTE KUCe/MHN MOraT U Ce CUMTaT BCe
T1aK 3a ,,c;1abu KucenuHu®.

[TorneaHeTte dopmMynara Ha KapOOKCW/IHATa Tpyra M Iile BUAWTe, de
BBITIEDOAHUSIT aTOM pa3rojara C ollje elHa BPb3Ka 3a CBbpP3BaHe C ApYT
aroMm. To3u OITBTHUTE/IEH aTOM MOJKe /1a Ob/ie BOZOPO/ieH, B KOUTO CTydaid
ce TI0/y4aBa Mpasuexa KuceauHall,

MpaBueHaTa KHCe/MHA € e[Ha OT Hal-CWIHWTe KapOOKCH/IHU
KucenuHu. TS e JjleceT IMbTU TO-CW/IHA OT KOSITO U /la € OT OCTaHaJIuTe.
[Topasgu TOBa MHOrO MO-CU/IHO Jpa3HU >KUBUTEe ThKaHW. YepBeHaTa MpaBKa
VH)XEKTHPa MaJIKO KOJTMYeCTBO MpaBUeHa KUCe/JWHa B TSA/I0TO, KOraTo xarie,
KoeTo e gocTta gocagHo. (Ha naTWHCKM MpaBueHa KWCelWHa e acidum
formicicum, koeTo HJBa OT JlaTUHCKaTa JyMa 3a MpaBKa.) MpaBueHa
KHCe/lMHA Ce ChAbpKa W B KOIIPHWBATa, TOpajZii KOeTo mo-7iobpe e ga He
TryriaTe KOmpuBa.

BwkTe 0THOBO (hopmysiata Ha KapOOKCH/IHATa rpyria. AKO OTCTPaHUTe
XUIPOKCU/IHATA Tpyra U s 3aMeCTUTe C BOJOPO/ieH aToM, lile ce TOayuu
angexu. AnjexuauTe, KOUTO Ca CBbP3aHU MO TO3U HAUMH C KapOOKCHIHU
KWCe/MHHA, OOWMKHOBEHO Ce HaWMMeHYBaT OT CBhOTBETHAaTa KHCEeJHHa.
HaripuMep, ako XyUpoKCU/IHaTa rpyra B MpaBUeHaTa Krce/iiHa Ce 3aMeCTH C
BO/IOPO/IeH aToM, ToJjlydyaBa ce MpaBueH ajfexus (dbopmanaexun), rmopaau
KOeTO U aJiZIeXUbT Ce Hapyua Taka.

Herjo noBeue. AKO BbIVIEDOJHUAT aTOM Ha MpaBuUeHaTa KUCeIuHa Cce
CBbp)Xe C TpPM XJIODHM aroMa BMeCTO C eJWH KUCIOpOJeH U eJHa
XUJPOKCU/IHA TPyIa, liie ce moayuu ,xaopodopm“. ETo equH mpumep Kak
HavMeHOBaHUSITA Ce pa3NpOCTpaHsBaT OT eAHO CheJUWHEeHUe Ha [IPyro, Taka
ye IThPBOHAYA/HUSAT MM CMHCHJ ce 3arybBa. B Kpas Ha Kpawiiata KakBO
061110 uma x10podopMbT (MK HoJ0POPMBT) C MpaBKHUTE?

[1] Cropen MexayHapoAHaTa HOMEHK/IAaTypa OKOHYaHHUETO 3a

KapOOKCW/IHM KHCEe/JMHU e ,—OBa Kuce/irdHa“. MpaBueHara KHCe/JWHA Ce
Hapyya MeTaHOBa KUCeJ/IWHa. 1
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OIIET

KapbokcuiHaTta rpyrna mMoxe jja Obie CBbp3aHa C eUH BbIVIEpPOJeH
aTtoM. AKO TO3H BBIVIEPOZIEH aTOM e YacT OT MeTHJIOBA TPyTia, TIo/yyaBa ce:

0
H—C—C—0—H
H

ToBa e oyemHa KucenuHa.

[TogobHO Ha eTWIOBHUSI ajIKOXOJ OlleTHaTa KWCe/lWHA e To3Hara OT
nparcTopuuecku BpeMeHa. CaMOTO YKMCTO BellleCTBO e OW/Io TI0/ydeHo Olife
npe3 1700 1., a BOAHUAT My pa3TBOp e OWI W3BeCTeH W Tpeiu TOBa.
[TonyuyaBaHeTO My Ce AbJ/DKH TaK Ha /IeCTBMETO Ha MUKPOOPraHW3MHU.

MUKpPOCKOTIMUHKTE ChIlleCTBa, HapeueHU OpodcOu, ca TNpUUMHA 3a
TIPEeBPBII[aHETO Ha 3aXapTa WK HUILIECTETO B ajKOXO0/. AKO SIOBJIKOB COK Ce
MO/JIOKU Ha JIeMCTBUETO Ha Te3W MUKPOOPraHU3MH, To/yuaBa ce Helllo KaTo
0BJIKOBO BWHO, HapeueHO calidep. CbIbp)KaHUETO Ha €TH/IOB ajKOXOJ B
carvepa Moxe Jga gocturHe a0 15%. Ako caijep ce TOAJOXM Ha
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NerCcTBUeTO Ha 0COOeH TuIl OaKTepuu, eTHUIOBHUAT aaKOXOJ1 Ce TIpeBpbhIla B
OLleTHA KHCeJIMHa.

CpaBHeTe (opMysaTa Ha eTWIOBHS aJKOXO/J OT IVlaBa 5 C Ta3W Ha
oLleTHata KucenvHa. Kakto BwKiaTe, U [IBeTe CheJIUHEHUs] ChbAbpP)KaT ABa
BBITIEDOAHU aToMa. VM mpu JBeTe [eCHUSIT BBbIVIEDOJEH aTOM € CBbp3aH C
XUIPOKCW/IHA Tpyna. 3a Ja ce IpeBbpHE eTWU/IOBUST ajKOXOJ B OLeTHA
KHCeMHa, HeoOX0MMO e caMo Zia ce OTCTPaHST ABa BOJOPOJHU aToma U Jia
ce 3aMeCTAT C eJUH KUCI0po/ieH. XMMUUHHUSAT MeXaHU3bM B JKUBUTE ThKaHU
MOJKe /la HarpaBy TOBa J0CTa JieCHO. [ToBeueTo opraHu3mu (BK/IHOUUTETHO U
HAIIIUSAT) TIPOMEHSIT OlleTHATa KHCe/MHA B JIpyry Heilla. [leHHOTO KauecTBO
Ha Te3u ocobeHM OakTepuu, M3I0/I3yBaHU Tipu 0O6paboTkara Ha caiziepa, ce
CbCTOU B TOBA, Ue Te TI03BOJISIBAT OIleTHATa KHCe/IMHa [ia Ce HaTpyTBa, 0e3 fa
s IPOMEHSIT M0-HaTaThK.

C apyru aymu, cauiepbT (a CbIO U APYTMTe BUHA) MPU MpeCcTOsiBaHe
CTaBa KucCen TiopaZiy oOpa3yBaHETO Ha KuCelWHa. B ApeBHOCTTa U B
CPeHOBEKOBHETO, KOTraTO IIPOM3BO/ICTBOTO Ha BWMHO He e OW/IO HayyHO
KOHTpOJIMPaHO, eBTUHWTEe BUHA Ca OWIM TMOUTH BUHAru Kucemu. [Iymure 3a
,OoleT* Ha ¢peHcku (vinaigre) u Ha aHrauucku (vinegar) wjBaT oOT
ctapodpeHCKUTe AyMM ,vin egre®, KOeTo 3Hauu ,Kuceao BUHO“. OLeTbT,
KOMTO KymnyBaMe B MarasvHa, CbAbp)Ka OKOJIO 3-6% OLjeTHa KuCe/WHa.
ViMeHHO olleTHaTa KUCeJWHa TpH/aBa Ha OljeTa MUPU3MaTa U KUCEIUs My
BKYC.

Ha natvHCKM oueTHata KuceauHa e acidum aceticum. OTTyK
rpe/icTaBKaTa ayem— TIpeMHWHAaBa B HauWMeHOBaHUSITa W Ha [pyru
ChbeIMHEeHUSs C [1Ba BbIVIEPOJHU aTroOMa, KOUTO Ca B XMMHYHA BPb3Ka C OLleTHA
KucenuHa. Hanpumep anetangexuj v aljeTUIEH.

AKO HSIKOM OT BOZOPOJHUTE aTOMM Ha MeTW/IOBaTa rpymna B OLleTHaTa
KUCE/JIMHA Ce 3aMeCTAT C XaJIOTeHHM, CUjlaTa Ha KUCeJrHaTa Ce yBe/ihJaBa.
AKO BCHUYKM BOJOPOJHM arOMM Ce 3aMeCTST C XJIOpDHHU, TojiyyaBa ce
CbeIMHEHUEeTO TPUXJIOPOLIETHA KUCEe/IWHA, KOSITO e TeT XWIsAW ObTU MOo-
CU/IHa OT camara oLeTHa KucenuHa. PakTUYeCcKU TS e TIOUTH Hau-CU/IHaTa
OpraHWYHa KUCe/JNHa, KOSITO XUMULUTE IIIUPOKO U3IO/I3YBar.

AKO e[JH OT BO/JOPOJHUTE aTOMM Ha MeTW/IOBaTa rpyla B OlleTHarTa
KUCe/MHa ce 3aMecTd C (ayop, TosiyyaBa ce (ayopolieTHa KucenuHa. B
KOMOWHAI[Ms C HAaTPHEB WOH TS € OTJINUeH TUTbXOYHHUII[O)KUTE/. 3a HelljacTHe
TS € CBIJ0 Taka OT/IMUeH YHWBepCajeH YHUIIOKWTeJ [I0pU U B MajKu
KO/TMUeCTBa, Taka ue TPsiOBa /la ce U3M0/3yBa MHOTO TIpPe/[TIa3/uBO.
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10 IBA HABEJIHBX

KapOokcuiHara rpymna Moxe fia Ob/le CBbp3aHa C BBIVIEPOHA Bepura
C BCskKakBa Ab/kuHa. Illo ce oTHacs obaue [0 CbeguHEHHUsITA C
KapOOKCH/IHa Tpyra, KOMTO Ce cpelllaT B Mpupojara, oOmmsT Opoii Ha
BBIVIEPOJHUTE MM aTOMM € TI0UuTH BHHAru dereH. Harmpumep oreTHara
KHCe/IMHA MMa /IBa BBITIEPOHM aToMa. [Ipyru TakvuBa KWCE/WHU, KOUTO Ce
CpelljaT B MpUpOJaTa, ca C YeTHPH, IIeCT, OCeM W T.H. U JIOpH JBajieceT
BBIVIEpOAHU aToma. [1ofo0HM cheuHEeHWs C HeueTeH Opoil BBITIEDPOAHU
aTOMM e/[Ba JIU I1[e OTKpHeTe.

[TprumnHaTa ce Kpue BbB (haKTa, Ue >KUBUTE OPraHU3MH ITPOH3BEXKIAT
HeoOXOUMHUTE WM KapOOKCW/IHM KHMCE/TWHHM, KaTo W3/1M3aT OT OIleTHa
krcemuualll (kosiTo Te morar ga momyuar or 3axap WM Humiecte). KbMm
olleTHaTa KMCe/IMHA Te MPUCheANHSIBAT JAPYTH MOJIEKY/IU OLleTHA KHCe/IHa.
Tbi KaTto ce 3armouBa ChC CheAWHEHWE C JBa BBIVIEDOJHU aTOMa U Ce
npubaBAT APYrM KOMOMHALIMM OT JIBa BBITIEPOJHU aToOMa, ITO/TyUeHHTe
CheJUHeHUs TpsiOBa /ja UMat ueTeH Opoii BbIIEPOJHH aTOMH.

EctecTBeHUTe KapOOKCHUIHM KHMCE/IMHU Ca YacT OT MOJIEKY/IMTe Ha
Ma3HUHWUTE W MacjiaTa, KOMUTO Ce CpelljaT B pacTeHWsiTa U >KUBOTHUTE.
TTopaziyi Ta3y pUUMHA Te YeCTO ce HapuJaT Macmuu Kuceauu'?!,

MacTHUTe KUCe/NMHU Ca MeXIYy ITbpPBUTE OpPraHWYHU CheJUHEeHUS,
M3BECTHU Ha XUMUIUTE, a TIOBEUETO OT CpelllaHWTe B TIpUpojaTa ca Oumm
Beue HaWMeHyBaHW, TMpeAd Ja Bb3HWKHE WHjesiTa 3a CHhOTBETHA
HOMeHK/IaTypa. BMecTo HaMeHOBaHWETO UM jla e OW/IO TakoBa, Ue Jja e
7laBajia KJIFOU KbM TSIXHaTa CTPYKTYpa, Te OOMKHOBEHO ca OWIM HapU4yaHU
Ha KOHKpeTHaTa Ma3HHWHA, OT KOSTO Ca IOJIydeHW 3a TIPbB IbT, WU C
Ha3BaHMe, KOeTO He e CBbP3aHO ChC CTPYKTypaTa UM.

HanpuMep MacTHaTa KHCeIWHAa C YeTHUPU BBIVIEPOAHM aToma (He
3abpaBsiiTe, ue eJUH OT BBIVIEPOJHUTE aTOMU y4acTByBa B KapOOKCH/IHATa
rpyra) ce Hapuya MmdacaeHa KuceauHa (Ha JIaTUHCKU acidum butyricum),
3aIj0TO MOyKe Zia ce moayuu oT macio. (Cren ToBa TpejcTaBKata Oym— e
JlajieHa Ha JIPYTH CbeJUHEeHUs C UeTHPH BBIVIEPOAHM aTOMa, HalpuMep Ha
OyTaHa.)
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Hali-xapakTepHOTO 3a Mac/ieHaTa KUCe/MHa € HelHaTa MHUpH3Ma,
KOSITO € MHOrO HeripusiTHa. [IoHsKOra, Koraro ce OCTaBU MacJjiOTO Jja CTOU
TpeKaseHO Ab/r0, HIKOU OT MOJIEKYJIUTe My Ce XUJPOJU3Upar U pasrajar.
OcBobork/1aBa ce MaJIko KOJIMUeCTBO Mac/ieHa KHUCeMHa U B TaKbB C/Tydaid
Cce KasBa, ye MacC/J0TO e rpaHscaso. AKO HfIKOra CTe [OMUPHCBA/IA
rpaHsCaIo Macjo, He ce Hy)KZaeTe OT MO-HaTaThIIIHU TTO[POOHOCTH.

Mupu3mara e CWIHO H3pa3eHa W NpU  C/efBaljuTe T0-CJIOKHU
MAaCTHH KUCEJTMHHU C LIeCT, OCEM U JIeCeT BbIVIEPOAHU aToMa. Te ce Hapuuar
KanpoHoed, Kanpuioea W KanpuHogd. Bcsika oT TAX e mnojiyuydia
HauMEeHOBAaHUEeTO CU OT JlaTUHCKaTa Ayma 3a ,Ko3a“. Te3u OT Bac, KOUTO
HAKOra Ca TIOMUDUCBA/JIM KO3ej, He Ce HYKJaaT OT [0-HaTarbllHa
orvcaHuve. AKO HsiMaTe TI0J, pbKa KO3a, OMUTaiTe TUMOYpPrepoBO CHpEHe.
To cbaBbprKa KaripHOBa KUCe/IUHa.

Te3n KucCelMrMHW Ce HaMHUpaT B MaJKM KOJIMYeCTBa KaTro 4YacCT OT
MOJIEKYJIUTe Ha Ma3HHWHara. Korato ce xuJposv3upar MOJIEKY/JIUTe Ha eflHa
Ma3HWHa, OOMKHOBEHO cCe TIo/iyyaBaT MaCTHU KHCE/JWHU ChC 3HAUWUTETHO
TO-/TBJITH Bepuru. Harpumep Hali-OOMKHOBEHHTE Ca MAaCTHUTE KMCE/TUHU C
BEPUTH OT LlIeCTHa/leCceT WM OCeMHaZleCeT BbIViepogHU aToMma. KucennHara
C LIeCTHaZleCeT BbIVIEPOJAHU arOMa € NaJAMUMmuHO8ama KuceauHd, rojiyyeHa
3a TNPBB ITBT OT IMAJMOBO Mac/i0. KucennHara ¢ oceMHazeceT BbIVIEPOLHU
aroMa Ce Hapuya cmedpuHoed (OT TpbLKara Ayma 3a JIOU, OTKBAETO e
TIOJTyYeHa).

[To-HuCIIMTe MaCTHUA KMCe/IMHU Ca TeYHW IpU CTalHa Temrieparypa.
KarnpusioBara kucenrHa Haripumep ce tonu npu 16°C. Korato Gposit Ha
BbIVIEDOJHWUTE arOMUA € JeCeT WM T[0Beue, KUCe/IMHara e TBbp/a.
CreapuHoBara KucearMHa ce Tomnu ezBa rpu 69°C.

TemrepaTypara Ha ToreHe oOaue He 3aBHCH CaMO OT Ab/DKHMHAaTa Ha
BbIVIepoAHara Bepura. (CreapuHOBaTa KHUCe/IMHA, KAaKTO Beue Ka3axMe,
CbAbpKa B MOJIeKy/iaTa CU Bepura OT OCeMHajeceT BbIVIEDOJHU aTtoma. B
Hes ¥Ma CaMoO IPOCTU BPb3KU. CTeapruHOBaTa K1Ce/MHa € HaCUTeHa MacTHa
kucenvHa. ChbllecTByBaT M HEHACUTEHUW MaCTHU KucCe/IrHU. PakThuecku
Hali-0OMKHOBeHaTa MaCTHa KHCe/MHa e oneuHosama. HeliHaTta Mosekyna e
CBILO C OCEMHa/|eCeT BbIVIEPOJHU aTOMa, HO TOYHO T10 Cpe/iaTa Ha Bepurara
¥Ma e[lHa /IBOMHA BPb3Ka. A Ta3u [IBOMHA BPb3Ka € OT TO/sIMO 3HAuyeHue.
[okaro cTeapyHOBaTa Kuce/rHa ce Tonu rnpu 69°C u e TBbpAA MpU CTalHa
TemriepaTypa, OJieMHOBaTa KuceavHa ce Tonu Tpd 13°C u e TeuHa mnpu
HEMHOI'0O CTYZeHO BpeMme.
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JluHon0o8aMa W AuHONeHoeamMa KucenuHd Ca TIO-KpalHU CIyd4aw.
Monekynire ¥ Ha JBeTe HWMaT OCEMHAJleCeT BBITIEPOJHHA aToMa, HO
JTMHOJIOBATa KHWCe/MHa UMa /IBe JBOMHM BPB3KH, a TMHOJIEHOBATa — TPH.

N pnBete ce TomsaT mpu Temreparypu noj 0°C. ApaxudoHosama
KucenUHa ¥Ma JBaZieceT BBITIEPOJHU aTOMa W UeTHUPU [IBOMHH BPB3KH U
CBIL[0 € C HHCKAa TeMIlepaTypa Ha ToreHe.

YoBelKUAT OpraHu3bM JIeCHO MOXKe [la M3rpak[ja CBOU COOCTBeHU
HaCUTeHW MacTHU KucequHd. (ToBa e NMpHUUMHATA HUILIECTEHHWTE XPaHM Ja
JeNCTBYBaT TOMKOBA 3aTibCTsBal0. OpraHU3MbT pasfajila HUIIeCTeTO [0
OlleTHA KWCe/IMHA W CJiefl TOBa S IPeBPbBIla B MAaCTHUA KUCE/IMHU, KOUTO Ce
Brpa)KJaT B MOJIEKY/TM Ma3HHWHA.) OpraHu3MbT CBIIO TaKa MOXe Jla Ch3/ajie
e/lHa /IBOIiHA BPh3Ka BbB BepuraTa Ha MaCTHa KUCe/IMHa U Jja CH TIPoU3Be/ie
CBOSI COOCTBeHa OjleMHOBa KucenwHa. M3rnexxga obade, e Tol He e
criocobeH Jla Ch37a/ie TIOBeue OT eiHa JBOiHA Bpb3Ka B MOJIeKy/ara.

ToBa 03HauaBa, ue OpraHM3MbT He MO)Ke /la 0Opa3yBa CBOsI COOCTBeHa
JIMHOJIOBA WM JIMHOJIEHOBA, WM apaxuJoHOBa KucejquHa. OcobeHO
HeoOXojMMa HU e apaxHioHOBaTa KrucenrHa (TpsioBa fia 100aBUM, ye HUKOM
He 3Hae 3aIll0) ¥ aKo pa3rojiarame C JIMHOJIOBA WJIW JIMHOJIEHOBA KHUCEeMHA
KaTo M3XOJHO ChbeJuHEeHHe, HaTaTbK BCUUYKO BbPBHU A00Ope. IToHe enHa OT
Te3U MOo-HeHaCUTeHW MaCTHU KHCeMWHM TpsibBa /la ce ChbIbp)ka B XpaHaTa
HU KaTO 4YacT OT MOJIeKy/JIUTe Ha Mas3HuWHHUTe. [Ipu nurmcara UM Jeljata
TOHSIKOTa pa3BUBAaT KokHU 3abonsBanusi. ([Ipeau ma pa3bepar kost e
NpUUMHaTa, XUMULIUTe ToBOpexa 3a ,,BuTaMuH F“, HO ToBa Ha3BaHuUe Beue e
130CTaBEeHO.)

TBM KaTo 3a Jja e 3/paB, OPraHU3MbT HU Ce HY)KJae TOYHO OT Te3H
MaCTHW KHMCE/IMHHU, Te TOHSAKOTa Ce HapuyaT MACMHU KUCeAuHU Om Nnespeda
Heobxooumocm.

[Tpumep 3a KapOOKCH/IHA KHCe/TMHA, KOSTO OIpe/ie/ieHO He e MacTHa,
e 6eH30eHama KuceauHda. Monekynara ¥ ce CbCTOU OT KapOOKCH/IHA TpyTa,
CBbp3aHa c 0eH30/10B TIpbCTeH. T4 e u3o/MpaHa 3a pbB T pe3 1608 1. ot
cvonata Oensoel’! u OTTYK e momyumna W HauMeHOBAHMETO CHL.
[lpencraBkata 6eH3— e TipeMHHa/ia B HaMMEHOBAHUSITA Ha MHOTO ApPYyTd
Cbe[JUHeHUs, BK/IIOUMTeTHO W Ha camusi OeH3o/. B Manku KonuuecTBa
HaTpUeBUAT OeH30aT, KOUTO e OeH30eHa KHce/MHa, oOpaboTeHa ¢ HaTpHeBa
OCHOBA, Ce W3I10J13yBa KaTo KOHCEPBUPAIIIO CPeJCTBO 3a XPaHH.
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[1] Cnep kato B opraHv3ma Ce MoJiy4d OLleTHA KMCeMHA OT HAKaKbB
BBITIEXW/IPAT, TSI MOXKEe Jla Ce pa3fajiHe /10 BbIVIepo/ileH ABYOKUC U Bofa. Ts
MOJKe CBII[O /la Ce W3IMO0/I3yBa KaTo rpajiuBeH OJIOK 3a oOpa3yBaHe He camo
Ha Jpyrd KapOOKCUIHH KHCEIWHH, HO W Ha CTepOHIW WM OTHOBO Ha
Bbryiexuipati. OljeTHaTa KHCe/lMHa MOXKe Jla Ce TMpueMe 3a HeIo KaTo
r7laBeH KpbCTOMbT Ha XMMUUHUTE MeXaHU3MU B OpraHusMa. 1

[2] Haii-Hu3iiaTa KapOOKCHIHA KHUCe/IMHA CbC CBOMCTBA Ha ,,MaCTHA
KHCe/IMHa*“ e C TPU BbIVIEPOJHU aTOMa; Hapyuua Ce NPONUOHO8d KUCeAUHd W
Ha3BaHUETO ¥ € OT TPBbUKKM MU 3Haud ,ITbpBa Ma3HWHaA“. ETO 3aIio
BBIJIEBOZIOPOABT C TPH BBLIVIEPOJHU aToMa € HapeueH ,IporaH, Karo e
W3M0/13yBaHa Tipe/icTaBKata npon—. 1

[3] ToBa e cok oT egHo ABpBO B FOromsrouHa A3zus u VHAoOHe3us.
BepositTHO mymara ,,6eH30e unm ,,0eH30MH® e u30maueHa oT ,,0eHHKbMUH.
T

148



I'ABUPAHA BOJA 1 CITAHAK

CBobosHaTa Bpb3Ka Ha KapOOKCH/IHATa Tpyra Moke fia Ob/le CBbp3aHa
C XMJPOKCHU/THA T'PYTIa TI0 C/IeJHUS HauWH:

[
H—O—C—O0—H

[TonyuaBa ce CbeJUHEHUETO 862/1€POOHA KUCE/AUHA.

BrwrieposHara KucelmvHa e TBbpAe HectabusmHa. Ta He Moxke [1a
CBIIECTBYBa B UMCTO CbCTOsiHME. (AKO ce omuTare Ja 5 MOAYyUYUTEe B UMCT
BUJI, MOJIEKYJIUTe M Ce pa3naZaT A0 TO-MPOCTHUTe MOJIEKYJd Ha BojaTa U
BBIVIEPO/IHUS ABYOKHC.) TS MOXKe /la CbllleCTByBa B pa3TBOp, T.e. CMeCeHa C
BO/la, HO JIOPY U TOraBa IIOBEYEeTO MOJIEKY/IM Ce pa3razar.

['asvpaHara BoJa e BoJa C pasTBOPeH B Hes BbBIVIEPOJAEH /JBYOKWUC.
BbriaepogHusaT AByokuC (KOWMTO e ra3) e pa3TBOpPeH IoJ HajsiraHe, 3a Jja ce
CMeCH TI0-TOJIAMO KOJIMUeCTBO OT Hero C Bogara. Koraro rpu oTBapsiHeTO Ha
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OyTuKaTa HassiTaHeTO Ce TIOHVDKW, W3/MILIHUST BbIVIEPO/IEH ABYOKHC Ce
OT/Ze/isl BbB BUJ, Ha MexypueTa. MasKOTO KOJTMUeCTBO BbIVIEPO/HA KUCeTHHa,
oOpa3yBaHO OT CBbP3BaHETO Ha MAajIKO BBIVIEPOZIEH [IBYOKHC C BOJa, MPHABA
Ha rasyvpaHara Bojja MPUSITEH Pe3JIUB BKYC.

MorsekynaTa Ha BbIVTIEpOJHATa KHWCe/JWHA MOXKEe Ja 3aryoW U jBara
BOZIOPOZIHM aroMa. AKO Ce OTAequd eouH BOAOPOJEeH WOH, OCTaBa
bukapboHameH (Kucen KapboHaTeH, XuAporeHKapOoHaTeH) loH. Bropust
BO/JIOPO/IEH aTOM Ce OTCTPaHsBa OKOJIO XUJIsiia TIbTU MO-TPYHO OT IThPBUS.
Koraro ¥ TOW ce OTCTpaHU, OCTaThKBT Ce Hapuua kapboHameH UoH. B
KPBBHMS TMIOTOK Ha UOBEKA, a M B CAMHUTe ThKaHU UMa BbIVIEPO/IHA KMCEJTHHA,
OvkapOOHAaTHM WOHM W Pa3TBOPEH BBIVIEPOAEH JIBYOKWC, HO HsAMA
KapOOHATHU HOHM.

BrikapboHaTHUAT ¥ KapOOHATHHUAT HOH UeCTo Ce CheIMHSBAT C HOHUTE
Ha HSKOM MeTanu. [lonydyeHWTe CheJUHEHUWs, Makap U [Ja ChAbpKaT
BBIVIEPOJ, TIPUIMYaT Ha HeopraHuuHuTe. Hampumep kamyuesusm!!/
KapboHam e MyuHepas, 0OMKHOBeHO HapuuaH 8aposuk. Toii ce cpeliia ChIIO U
B MHOTO TIO-KpacWBaTa pa3HOBUJHOCT, HapeueHa Mpamop. JKuBurte
OpraHM3M{ MOTaT Jla TPOM3BEXAaT KaslueB KapOoHaT. Toil wu3srpaxia
CKesleTa Ha KopanuTel?l, KakTo 1 yepymkuTe Ha MUM, CTPUM, OXITIOBH U
MITUYY SHlLIa.

Hampuee kapboHam MoO)ke Zia ce HaMepu B MHOTO [JOMaKMHCTBA MO/
0OMKHOBEHOTO MMe cofia 3a rpaHe. Olile MO-BepOSITHO € TaM /la HaMepuTe
HaTpueB OMKapboHaT, KOMTO OOMKHOBEHO Ce Haprya co0d 3a X116 Wiv cood
3a nueHe, Wiy cooa bukapboHam.

CBobosHaTa Bpb3Ka Ha efHa KapOOKCW/IHA Trpylia MoKe za Obje
CBbp3aHa C BTOpa KapOokcuiHa rpyma. IlosyuaBa ce CbeJUHEHUETO
0KCa/n08a KUCenuHa:
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VIMeTo i MPOM3/IM3a OT JAaTUHCKOTO MMe Ha Kuceneral®l, B koiito ce
ChABPXKa.

OkcasioBaTa KuCe/iIiHa MOXe Jla 3aryou mbpBO eJUH BOZAOPOZEH MOH,
cJiefi TOBa ¥ BTOpPM T0A00HO Ha BbIVIepo/jHaTa KucenuHa. Korato ce otaensr
W [iBaTa BOJOPOJHU MOHa, MOJyyaBa Ce OCTaTbK, HApeueH OKCa/n1ameH UOH.
Toli Moyke [la ce CBbP>Ke C KasllieB HOH U fia 0bpa3yBa kaayuee okcaaam.

KanueBusiT okcanar e MHOrO Hepa3TBOPUM U TOBAa I'O MPaBU MHOTO
roJsie3eH TMOHsKora 3a xumuLuTe. [loHsIKOra Te Ce HWHTepecyBaT KaKBO
KOJINUeCTBO KaJILIueBH MOHU ChAbPrKa JaZleHO BelecTBO. ToraBa pa3TBapsiT
BeIIleCTBOTO BbB Bofia. (AKO e Heo6XoquMo, TIpe/iBapyuTeIHO o 06paboTBar
M0 TaKbB HauUMH, Ye /la TO HarpaBsAT pa3TBopyMMoO.) KbM pa3TBopa rpubaBsT
M3BECTHO KOJIMUECTBO HSIKOEe CheJMHEeHWe, KOeTO ChAbpyKa OKCaJjiaTeH MOH B
MoJsieKysaTa cu. OkcajaTHUST HMOH He3abaBHO ce CBbp3Ba C BCUUKM (WU
MOYTU BCUYKHW) HAJIMUHU Ka/LeBU MOHU. Ka/llueBUST OKcasiat, MOoHexe e
Hepa3TBOPUM, Ce ymasiea; T.e. HalyCKa pa3TBopa BbB B/, Ha (puH Osis mpax u
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rmaZia Ha JBHOTO Ha ChbJa. XMMHUKBT MOXKe Jla OTAEeNW TO3W IpaxX U Ja To
npeteryid TouHO. OT TEIJIOTO My MOXKe /la Ka’ke KaKBO KOJTMUECTBO Ka/I[HeBH
HoHM e MMaJsio B rpobara oT IIbpBOHAYa/iHaTa cMec. ToBa e eIH TIPUMep OT
XUMHYHMS aHaJIN3.

ITonsikora ce obpa3yBa Ka/IHeB OKCasaT 1 IIPH He Taka 0/1aronpusTHA
obcrositenictBa. OpraHu3MbT oOpa3yBa OKcajaTeH MOH B MalK{ KOJTMUeCTBa,
KaTo YacT OT HOpPMAajHOTO (YHKI[MOHMpaHe Ha ,xumuara“ my. Karo
TOC/Ie/IAIla B yPUHATA Ce TOABSBA M3BeCTHO KOJIMUeCTBa OKCaaTHH iioHn .
KbM ypHHaTa HeENpeKbCHATO Ce HacoYBa M 3HAUUTETHO KOJMUEeCTBO
KasueBy WoHu. CriefoBareHo ce obpa3syBa KasyeB okcasnaT. OOGMKHOBEHO
MajIKiTe KPUCTa/JH KaJl[ieB OKCa/aT HSAKAaK CH yCIsSBaT /Ja He Ce CIIernsT
roMeskay cH. (XMMUIIUTe He Ca CUTYPHU KaK TOYHO CTaBa ToBa.) IIpu MamrbK
Opoii xopa obaue Hell[o He e Hape/, ¥ KPUCTAJIUTe Ce 3ajierBaT euH C APYyT U
obpa3yBaT Ma/ibK TBBPA ,KaMbK“. TakMBa KaMbHM MOraT Ja 3amyliaT
KaHa/lueTaTa, KOUTO M3/M3ar oT Owbperure. Tesn kamoHu 8 6wu6peyumel”
Morar ga ObAarT u3BBHpeJHO OONE3HEeHHM M TIOHSAKOra e HeoOxoAuMma
XUpYypruuecka Hameca, 3a /1a Ce OTCTPAHSIT.

Hsikou XpaHU — HarpuUMep CllaHaK M PeBeH — ChIbpPKaT ToJIeMU
KOJTMUeCTBa OKCa/ioBa KHCeJIMHA WIM OKCajJaTHM HOHU. PaKThueCKH
DEBEHOBUTE JIMCTA CBHABPXKAT TOJKOBA MHOIO OKCajaT, ue ca OTPOBHH.
Crebsata obaue ca mo6pu. CriaHakbT, pa30bupa ce, ce TIpeAriosara, 4ye e
,hosieseH”. Ho HaiMuueTo Ha OKcasioBa KMCe/iMHa B ClaHaka ro IpaBU He
TaKa I10/Ie3eH, KaKTO MUC/ST roBeueTo xopa. OKcajoBaTa KMCe/lIrHa CBbP3Ba
KaJII[1sl, KOMTO B IIPOTHMBEH C/Tydall MOJKe Jla Ce M3II0JI3yBa 3a U3rPakIaHeTo
Ha KoctuTe. YacT OT >KeJsi30TO, KOeTO Ce ChAbp)KAa B CIaHaKa, CBIIO Ce
CBbP3Ba C OKCaJIOBa KMCe/IMHA M He MOyKe Jla Ce U3T0/3yBa OT OpraHu3Ma.

EIHO MO-CIOXKHO CheJUHEeHWe C JBe KapOOKCUIHW TpyIu e
adunuHoeama KucenuHd. T ¥Ma 4eTHUPU BBLIJIEPOAHM aTOMa MEXIY [BeTe
TPYIIH ¥ Ce U3T0/I3yBa 3a Mo/TyuyaBaHeTO Ha Hak/IoH.

[1] KanusT e ek cpeOpUCT MeTas, KOWTO € MHOTO aKTWBeH, HO He
TOJIKOBA aKTHBEH, KOJIKOTO HAaTPUAT W KanuAT. KaaiueBuAT atom ryou [Ba
e/IeKTpOHa U Ce TpeBpbilla B Ka/ijMeB WOH. B UOBeIIKOTO TS0 Ka/lljueBd
HOHM ce ChABPIKaT B KOCTUTE U 350UTeE. 1

[2] Hsakon xopa cMmsTaT, ye OT/araHUsiTa OT BapOBUK Ha 3eMsTa ca
HaTpynaHW CKejleTAd Ha CTOTUI[d MW/IMapAu TaKuBa >KMBOTHU. TakuBa
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CKeJIeTH HeChbMHeHO oOpasyBarT KopasnoBuTe pudoBe B IOXKHATa 4acT Ha
Tuxus okeaH. 1

[3] Oxalis acetosella. — bes.mpeB. 1

[4] EquH OT mbTHIL[aTa OPTaHU3MBT Jla Ce OThPBE OT HEXKelaHW WU
Bpe/IHU BelllecTBa e uype3 ypuHaTta. KpbBTa, KOATO TpeMHHaBa TMpe3
6n0peruTe, ce GuaTprpa HempekbCcHaTo. OT KpbBTa M3BECTHO KOIUYECTBO
BO/Ia TJTFOC pa3TBOPEH MaTepuas IOCThIIBA B MHUKPOCKOITUUHUTE OBOpeuHn
KaHamdyeta. [Ipy mnpeMuHaBaHeTO Ha pa3TBopa M0  KaHajyeTara
HeoOXOJUMHUAT 3a OpraHW3Ma Marepuaa, HalpuMep IJ/I0OKo3aTa, Ce
abcopbupa obpatHo B KpbBHHUA TOTOK. ChilleBpeMeHHO ce abcopbupa u
KOJTKOTO € Bh3MOJKHO TTOBeUe BOjla, Taka ue 7ia He ce rybu TBbpje MHOrO. B
6pOpeka ocTaBa /I0CTaThYHO BOJIA, 3a [ia TIOAAbP)KA OTIAZbUHUSI MaTepHuasl
no0pe pa3TBOPEH TITHOC eIHO /IOTTb/IHUTETHO KOTMUeCTBO, aKO OPTaHU3MBT €
6un mobpe cHabeH C TEUHOCTW TIpe3 TMpeAUIIIHUTe 4YacoBe. YpHHarTa
CbJbpKa TIOHE B MajK{ KOJMUeCTBAa W3BBHPEJHO TrofsiM Opoll XUMHKaIIU.
[ToBeueTo OT TSX Ca OTMAZbUHU MPOAYKTH, HO He BCcHUKuTe. Hskoum ca
MoJIe3HU MaTepuaad, KOUTO ,ca npenenn”. (MeTogbT Ha opraHusMa 3a
Bb3BpbBIllaHE Ha I[I0/Ie3HUTe TIPOJyKTH B ObOpeuHuUTe KaHa/iueTa e
W3K/IFOUMTEeTHO ChBBLpIEeH.) Upe3 wu3ciefBaHe Ha ypuHaTa TIOHSKOra e
Bb3MOXXHO Jla Ce Y3HasT CMYIIeHUATa B XUMUUHUS MeXaHW3bM Ha [JafieH
yoBek. Beue criomeHaxme rabeTa KaTo eiiH OT IpUMepUTe 3a ToBa. 1

[5] KaMbHUTE OT Ka/I[eB OKcajaT He ca eIMHCTBeHUAT TUIl 6b0peuHn
KaMbHU U [IOPU He Ca Hall-OmacHUST Turl. KamMmbHUTe OT KaniueB docdar ca
MOyke OU TI0-OTacHM, HO Te He Ca M3rPaJieHd OT OPraHWYHU CheAuHEeHUS,
TaKa ye HsiMa /la TOBOPUM 3a TSX B Ta3u KHUTA. 1
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APYI' BU N3OMEPUA

IBe TIpOCTH JWKApOOKCUIHU ChefuHeHWs (T.e. CheAWHEeHHWs Karo
OKcajioBaTa KHCe/IWHa, KOWUTO ChABP)KAT [Be KapOOKCHUIHM Tpynu B
MoJieKy/aTa) ca SHmapHama KuceauHa u ¢oymaposama kuceauHa. Y ipete ca
BO)KHM MEXJVHHM CheJUHEeHUs] B OpraHu3Ma. MojeKkynara Ha siHTapHara
KUCeMHa Ch/IbpKa UeTUPH BbIVIEPOJIHM aTOMa, KaTo /iBaTa KpaliHU ca 4aCTH
oT KapOokcunmHuTe rpyru. dymapoBara KMceIrMHa BMa TT0I00Ha MoJeKy/ia C
Ta3u pa3/MKa, ye B CpeJlaTa Ha BepuraTa MMa /IBOMHa Bpb3Ka.

dymapoBara KuCeJMHa MM JlaBa Bb3MOXKHOCT fia OOsICHS oOIlle eluH
BUJ, U30MepHsi, KOWTO TIOHsKora (HO HeBWHaru) ce HaOso[aBa, KOTaTto B
MoJieKysaTa “Ma [IBOMHA Bpb3Ka. MoseKysia KaTto Ta3u Ha ¢ymapoBara
KUCeJIMHA MOJKe /la Ce Haruille o ABa HauuHa. [IpefcTaBeHara [0y B/SIBO
dbopmyna e Ha dymapoBara KucenuHa. Popmyrnara BIsSCHO TIpe/CTaB/siBa
IPYyro CbelMHeHWe C JPYry CBOWCTBa. To ce Hapyuua Ma/jeuHo8d KUcCeauHd.
EfuHcTBeHaTa pa3nvka MeXKJy TSIX e II0COKaTa, B KOSITO ca JBeTe
KapOOKCU/THHM TPy edHa CrOpsMo JApyra. BuB (ymapoBara KucesnHa
KapOOKCU/THUTE TPy Ca OT Pa3/MuyHA CTPAaHW Ha JBOMHATa BpbB3Ka,
[IMaroHajHO e/lHa Ha Jpyra. I e mpaHc-u3oMepbT (MpAaHC— Ha JIATUHCKU
3HauM ,,0TTaThK"). B MaslerHOBaTa KHCe/lWHa KapOOKCUTHHUTE I'PYITH Ca OT
eflHa U Chbllja CTpaHa Ha JBOMHAaTa Bpb3Ka. 1d e yuc-u3omepsT (Yuc— Ha
JIJAaTUHCKU 3HauH ,,0TcaM®).
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Ta3su u3oMepusi ce HapuYa yuc-mpanc-usomepusitl!. Ts e MHoro BaskHa
3a opraHM3Ma W e CBbp3aHa C TakKWBa CheJAVHEHHs KAaTO BUTAMUH A U
CTepouiuTe, KOUTO WMAaT [ABOWHU BpPB3KU. LlWc-M30MepbT Ha eaHO
CbeJUHeHWe MO)Ke J/la WMa CWIHO [IeHiCTBHe BBbPXy OpraHW3Ma, [J0Karo
edeKThT Ha TPaHC-M30Mepa MOJKe /la € MaTbK M/ M3001110 /la JIUTICBA, KaKTO
1 00paTHOTO.

[1] He e 3aAb/DKUTE/NIHO LIMC-TPAHC-W30MeEpUTe Ja JeMCTByBaT Ha

IMOJIApU3MpPaHaTd CBET/IMHd, TdKd Y€ Te He Ca OIITUYHHU MH30MEPpHU KdTO
[JIKOKO3aTa U rajakro3ara. 1
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IJTABA 10
IVIOJOBE, MYCKYJIN 1 CAIITYHUN
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IMTPUATHN KNUCE/INHU

XpaHa, KOSITO e KHcCesla Wid TPbIIUMBa, HECbMHEHO Ch/bP>Ka HIKaKBa
kKapbokcuaHa kucenuHa. [11ogoBete ca Jo0bp TIpUMep 3a TOBaA.

Sb6w1ueHama KuceauHa Cce HaMHpa B Hey3pe/lud KPYIIH, SIObJKU U
apyru minopoBe. C y3psiBaHe Ha IUIO/IOBETE KOJMUYECTBOTO Ha KHCe/HMHATa
HaMassiBa, a ChAbpP)XKAaHUETO Ha 3axap Ce yBejquYaBa. ETo 3aijo 3penure
TIJIOZIOBE Ca MHOTO TI0-BKYCHHU OT Hey3pesuTe. ToBa e Mojie3HO 1 3a CaMOTO
pactenue. EfBa ciies; Kato TuiofioBeTe y3pesT U CeMeHara UM JOCTUTHaT
IIbJIHA 3PSJIOCT, KUBOTHUTE TU sAfaT. [Ipu sjeHeTO Ha TofioBeTe (WM
M3BECTHO BpeMe CJiefl TOBa) CeMeHaTa Ce paslpbCKBaT U Pa3MpOCTpaHsBarT.
ToBa e Ta3u yacCT OT MpoLjeca, KOsATO e ToJie3Ha 3a paCTeHHeTO.

Ha naTuHCKM si0b/TueHaTa KHMCeaWHa ce Hapuya acidum malicum ot
NMaTUHCKaTa AyMma 3a ,,sq0bska“. [IpefcTaBkata mas— ce cpelija U B ApPyTH
CPO/IHY KMCeJIMHU KaTo HalpyMep MajleMiHOBaTa KHCe/TiHa.

Monekynara Ha siOb/UeHaTa KHCe/IWHA MpUIMYa Ha MoJieKy/saTa Ha
sIHTapHaTa KHCe/MHAa — ChJbpKa Bepura OT UeTHUPU BBIVIEPDOAHM aToMa C
nBe KapOOKCHIHU Tpymny B Kpawuirara. Obaue siOb/iueHaTa KWCEIWHA MIMa
TIPU eZIMHUSI OT CpPeIHMTE BLIVIEDOAHU aTOMH e[jHa XUAPOKCU/IHA Tpyma. T
e TpuMep 3a XUOpPOKCUKucenuHd. KakTo stHTapHaTa KHUCe/lWHa, Taka Hu
s0b/TueHaTa KUCe/IMHA e BaXKHO MeXIUHHO Che/[MHeHre B OpraHu3Ma.

EfHO nofio0HO CheiMHeHWe — BUHEeHAama KuceauHd — Ce HaMupa B
rpo3zeto. HeliHata Mosekyna TpWidda Ha MOJIEKYJUTe Ha SIHTapHaTa |
s0b/TUeHaTa KUCeMHA, HO TS Ma [[Be XUAPOKCHUIHU TPYITA — TI0 e/[Ha TIpH
BCEKHM OT CPeJJHUTe BBIJIEPOJHU aTOMU. BrHeHaTa KucelrMHa UMa TPHUSITHO
raCTPOHOMHYECKO TIPUIO)KeHHe. 3a Jla CTaHaT X/II0bT U C/IafIKUIIUTe JIeKH,
NMyXKaBA W BKYCHU, TECTOTO TpsiOBa Ja HaObOHe M Ja Cce M3ITbIHU C
MUJIMOHHA Majlku MexypueTa. (Bwkre mapue X/si0 WM KeMK M 1ije ce
yBepure.)

Haii-cTapusT HauMH Jla ce TIOCTUTHE TOBA € /la Ce M3II0JI3yBa MajKo
Masi. MasiTa CbJbp’Ka MHUKPOCKOITMYHM OPraHu3MHM — JPOXKAU, — KOWUTO
MOraT Jla MPeBpbBIIaT YacT OT HUILIEeCTeTO Ha OpaIlTHOTO B €TH/IOB a/IKOXOJ.
[Tpu TO3M TIpOLIeC ce OTAesIst U Ta3 — BBIJIEPO/IeH IBYOKUC. AKO CJiefi TOBa
TECTOTO Ce 3aTOT/IM MaJIkO TIOBeue W Hakpasi ce oreue, TO ,,Ce Hajaura“.
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ToruiiHaTa TIpeU3BMKBA pa3llMpsiBaHe Ha BBIVIEPOJHUSA JIBYOKHC, a
eTWIOBHUAT a/IKOXOJT Ce TIPEeBpPbBIlla B TapH, KOUTO CBINIO Ce pa3lIvdpsBar.
TecToTO Ce u3ITb/IBa C MeXyPH, IITyTIBa ¥ OCTaBa B TO3U CH BUJI.

[To KakKbBTO M HaUMH [ia € TIo/IyYeH BBITIEPOJHUAT ABYOKHC, TOM IMaKk
W3ITB/IHSABA ChIjaTa posisi. BcsAka /0OMakuHS MOXKe 7ia CH TIONy4yHd cama
BBIVIEDPO/IEH /IByOKUC, HATIPUMep C baknysep.

BakIy/iBepbT ChAbP)KAa [IBe Ba)KHU ChCTaBKW: OvkapboHaTeH MHOH
(mox, dhopmara Ha HaTpueB OukapOoHaT) U c/1aba KMceMHa, KaTo HallpuMep
BUHEHa KHceivHa. Moxe OU cu CIIOMHSTe, ue OMKapOOHAaTHUAT WOH e
BBIVIEpOJHA KHMCE/IMHA, OT KOSITO € OTHeT eJUH BoziopozeH HoH. E, mobpe,
JeNCTBHUETO Ha BUHeHaTa KucerHa (WM Ha JIpyra TakaBa cjlaba KrcerHa)
ce CbCTOM B TOBa, ue TS Bpblja OOpaTHO BOJOPOJHUSI HOH Ha
OukapboHaTHUSI IOH U OTHOBO ce oOpa3yBa BbIVIEpO/HA KucenuHa. ToBa
CTaBa CaMO aKkO KbM ITO/ITOTBIHOTO 3a TleueHe TecTo e rpubaBeH OakmysiBep.
Toli ce pa3TBapsi B ChAbpiKalllaTa Cce B TECTOTO BOJa U ef[Ba TOraBa Ce
oOpa3syBa BbITIEpPO/IHA KUCE/THA.

Korato TecToTo ce Harpee, MOJIEKY/IUTe Ha BBIJIEpPO/HATa KHCE/IMHA
ce pa3nazar 6bp30 /10 BLIVIEPO/IEH ABYOKHC M Bojia. Torapa pasiiypsiBaliusT
ce BBIVIEPOJIeH ABYOKHC 0Opa3syBa HeoOXoquMuTe MexypueTa B C/AafiKHIIIA.
[Tpu ,,camoHaauraifMre ce OpaiiHa“ OaKITy/JIBepbT € TpeaBapHUTeTHO
CMeCeH C JIPyTUTe ChCTaBKHU.

Hail-oOMKHOBeHaTa OpraHWYHa KHCe/IMHa, KOSTO Ce cCpelja B
TUIOZIOBETE, € JUMOHeHama KuceiauHd. Bpb3Kara Ha UMETO C LIUTPYCOBUTE
TJIOZIOBE € OYeBH/IHA M MMEHHO TaM e OTKpHWTa 3a npbB mbT. Obaue T ce
cpellja ¥ B MHOTO ApPYTH IUI0/[0Be. MoieKyiaTta Ha JTUMOHeHara KHCe/lIuHa
ChAbP)KAa eHa XUAPOKCHIHA W TPU KapOOKCHUIHM TpyId, Taka 4e T e
TIpUMep 3a MpuKapbOOKCUIHAa KUuceauHd.

JInMoHeHaTa KMCe/WHA e eVH OT BaXKHUTe MEeXAWHHU MPOAYKTH B
YOBEIIKUS OpraHu3bM. PaKTHUeCKH Hal-BakKHaTa MOpeuila OT peakivH,
NOCTaBSAI[A €HePrysi Ha UYOBEIIKWS OpraHW3bM, C€ Hapuua YuKsd Ha
mpukapbOKCUIHUMe KuceauHu, 3aljoTo BKIIOUBA JIMMOHeHaTa KucemmHalll,
[ToHsIKOTa I0pY Ce Hapuda YuKs/1 HA AUMOHEHama KUceauHd.

[1] B tKb/ia Ha TPUKApPOOKCU/THUTE KHMCeTMHU yUacTBYBAT HSIKOU OT

M0-paHO CTIOMEeHAaTUTe ChbeJUWHEeHHUs: sIHTapHa, sObaueHa, (ymapoBa
KuceqvHU. TOYHO mnopeaullaTa OT peaklUu B TO3U LMKb/A TIpeBpbIla
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olleTHaTa Kuce/lWHa (HaM-B&)KHOTO MEXIWHHO CheWHEHHEe) BbB
BBIVIEPOJIEH ABYOKHC U BOZaA. 1
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KHNCEJIO MJIAKO 1 MYCKYJ/IHA YMOPA

MrsiKoTo, a JIOpM YW TIACTHOPWU3WPAHOTO MJIAKO BHWHAru ChAbPKa
M3BeCcTeH OpOM MUKPOOPTraHKW3MU. AKO Ce OCTaBAT TIPU CTaliHa TeMIieparypa,
Te ce pa3MHO)KaBaT. Hakou OT Tsx ce cHabAsBaT C eHeprus, KaTo pa3KbCBaT
MoJIeKy/IaTa Ha JiakTo3ara (KOSITO, ako CU CTIOMHSITe, e 3axapTa Ha MJISTKOTO),
Ha 4YeTWpW 4YacTU. PaskbcaHWTe YaCTU MpeACTaBASBAT M/1eYHd KUCeAuHd.
MreuHaTa KMceMHa e XUAPOKCUKUCe/IHA U MoJieKy/iaTa ¥ U3I/ieXk/ia Taka:

i
I—CF—I
TrI—O—0O—I

IMeHHO MJIeUHaTa KUCeJMHA TpHjaBa KHCeIWs BKYC Ha KHCEeJIOTO
msiko. Camara MyeuHa KHcelrHa e 0e3 mupuc. [IpuumHara 3a MUpH3Mara
Ha KHCe/JIOTO MJ/ISIKO e Mac/ieHaTa KHCe/MHa, KOATO ce oOpa3yBa IIpH
XHUIpO/IM3aTa Ha 4YaCT OT MOJIeKy/JIMTe Ha Ma3HuHaTa. [IoHsKora, BMeCTO
Oakry/iBep, JOMaKHWHATA MOXKe Jla U3I0/13yBa HatpreB OukapboHaT (coza 3a
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xJis10) B TeCTOTO U C/ieJ] TOBAa Zia MpubaBU MajKo KHMCeIo MSKO. MiieuHaTa
KUCe/IMHA 11je TIOC/IY>KM 3a M0J/lyYyaBaHeTO Ha BbIVIEDOJHA KWUCeIMHA U CJief
TOBA T10 BpeMe Ha HarpsiBaHeTo I1ie ce 06pa3yBa BbIVIEPOZIEH JBYOKHC.

MSIKOTO M CUpeHeTO ca IJIaBHUTe W3TOYHMIM Ha Ka/l[ieBU WOHU B
xpaHara. ETO 3amjo M/ISIKOTO e TOJIKOBa Ba)KHO 3a MOZJpacCTBAaLLUTe, YUATO
KOCTHa CHCTeMa Ce pa3BMBa U 3aTBbp/sBa (Ka/JL[MeBUAT MOH € Hal-BaXKHUSIT
KOMITOHEHT Ha KOCTUTe). Bb3pacTHuTe CbIll0 He MoraTr 6e3 Ka/lveBU MOHH,
3al[0TO OPTaHU3MbT BUHAryd T'yOM UacT OT TSIX B ypUHara U TpsibBa [ja cu o
Bb3CTaHOBsiBa. [lOHsIKOra HauCTHMHA ChIECTBYBa HEJNOCTUT Ha Ka/liuM 3a
YOBEIIIKKSI OPraHW3bM U aKO T10 HAKaKBa MpHUYKHa He OMBa /la ce KOHCyMHpa
MJISIKO, TIPUOSITBa Ce /10 ApyTra XUAPOKCUKHCEe/THHA.

ToBa e 2n1t0koHO8ama KuceauHda. Monekynara v IpyuinJa Ha IJIF0Ko3aTa
(OTKB/IETO € U HaMEeHOBAHUETO), HO BMECTO ajiJieXyHa UMa KapOOKCHIHA
rpyna. [7IFoKOHOBaTa Kuce/MHa MOXe /a Ce CBbp)Ke C Ka/lueB WOH U Ja
obpa3yBa Ka/iyeB T/OKOHAT. KaTto M3TOYHMK Ha HeoOXOAMMMUS Kaslui 3a
opraHu3Ma Morart j/la ce U3Ioi3yBaT TabaeTKu.

TIpy HeJOCTHT Ha KeJa30 Moyke Jia ce B3uMa depormokoHat!H, KoiiTo
ce TojTyyaBa NPy CBbP3BaHETO Ha JKeJIA30TO C [VIFOKOHOBAaTa KMCeJIMHa.

[Tpumep 3a KucenrHa C eTepHa Bpb3Ka e 2,4-0ux/n10peHOKCUKUCenuHda,
KOAATO OOMKHOBEHO Ce 03HadaBa ChKpaTeHO Karo 2,4-D. Ilpe3 mociegHuTe
TOIMHU CheIMHEeHUETO Ce TIPOUy KaTo XepOuIu .

[Togo6Ha Ha MleuyHaTa KMCeIMHA e nupo2po30eHama KuceauHd.

Ta b0 MMa TpU BbIVIEpOAHU aToMa. CpefHUAT BbIVIEPOLEH aToM
obaue, BMeCTO /la e CBbp3aH C XW/POKCH/HA Ipyria, KaKTO € B MJIeuHaTa
KHCe/IMHA, e YacT OT KapOOHW/THA rpyTia:
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[Tuporpo3jeHaTa Kuce/ldHa € eIHOBPEMEHHO KeTOH M KapOOKCHIIHA
KucenvHa. CrieloBaTeIHO TS e TIPUMep 3a KemOKUCEeAUHd.

Cnep olleTHaTa KMCeJMHA TTMPOrpo3/eHaTa K1ucearHa e Moxke 01 Haii-
B&)KHOTO MEX/JWHHO CheuHeHHWe B opraHusMa. Korato ce pasrpaxzja
MoJieKyJsiaTa Ha T/IFOKO3aTa, 3a /ia ce 0CBOOO/Y eHeprusi, eHO OT MHOTOTO
Cbe[JUHeHHsI, KOUTO Ce TIOo/y4yaBaT MpPU TO3W TIpoliec, e THMPOrpo3jeHara
kucenvHa. Crei Kato ce obpa3yBa, MUPOrpo3/ieHaTa KHMCearuHa MoyKe /ia ce
TIPeBpbIIja MO-HATAThK 0 /IBa PA3/IMUHU MbTA. AKO B ChCeACTBO MMa MHOTO
KWUCJIOPO/l, TIMPOrpo3/ieHaTa KHCeNMWHa TryOW eAnH BBIVIEPOAeH U eAuH
KUC/IOPOJieH aToM. Te ce CBBbp3BaT, KaKTO Beue CIIOMeHaX, C Ollje eJuH
KUCJIOpOZIeH aToM U 00pa3yBaT BBIVIEpOJieH ABYOKHC. OT IMUporpo3zaeHara
KUCe/JIMHa OCTaBa OlleTHa K1cerMHa. Ta3u olleTHa KHMCe/IMHA CJiefl TOBa MOKe
Chllla /la Ce pa3rpajiv 0 BbIJIEPO/ieH ABYOKUC U Bo/a.

Ho kakBo 111e cTaHe, ako B 06JIM30CT C TTUPOrpo3/ieHaTa KMCeIrHa HsiMa
J0CTaThbUHO KKUC/I0poA? TOUHO TakoBa e ChCTOSTHUETO Ha MYCKYJIUTe BU MPU
TeXxka pabora. [a mpeArnonoxkuMm, ue SPOCTHO LieNuTe JbpBa WIA Ce
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HaziosirBaTe. MyCKynuTe BU pasrpaXkJaT 3axapHUTe MOJIEKY/M C ToJisMa
ckopocT. O6pa3yBa ce W3BECTHO KOJMUECTBA MUPOrPO3[eHa KUCeTHHa.
KpbBTa MpoCTo He CMOTBa /ia ZI0OCTaBU [OCTaThUuHO OBP30 KUC/IOPO/], KOUTO
[la Ce CrpaBH C LJIOTO KOJIMYECTBO MUPOrpo3/eHa KUCeIWHA B MYCKYJIUTe.
B TakbB Ciyuall NHMpOrpo3jeHara KHCeIuHa IMPOCTO MNPUCheJUHSBA JiBa
BOJIOPO/IHY aToMa KbM MOJIEKYJIaTa CH U Ce MpeBpbllia B M/IeUHa KUCE/IHA.

Korato MyckKynuTe MpeBpbIAT IVIFOKO3aTa B MJIeYHA KHCEMHA, Te
1o/TyyaBaT M3BeCTHO HeTlpeIBUZIeHO KO/MuecTBO eHeprus®). Ts e camo 7%
OT KOJIMYeCTBOTO, KOETO OpraHu3sMbT OW TO/Nyunda TIpU HOPMAaJTHO
pasrpak/ilaHe Ha IVIFOKO3aTa [I0 BbIVIEPOZEH JBYOKHMC W Boga. Ho u Te3m 7%
ca [OCTarb4yHW, 3a Ja MOrarT MYCKy/JWTe BPEMEHHO Ja Ce CIpaBAT C
ycuiieTo. BB Bceku ciiyuaii ToBa e Hali-00pOTO, Ha KOETO MYCKYJ/IMTE Ca
criocobHu 6e3 Bb3AYyX.

Ho mneuHara KucesvHa e 3abHeHa yivua. s mpocTa ce HaTpymnBa. A
C HaTpyMNBaHETO U MYyCKY/IUTe BCe I0Beye U MoBeye ce ymopsiar. Hakpas te
He WU34bpKaT rnoBeye. Hatpynanu ca L/IOTO KOJIMYECTBO MJIeYHA KHCe/MHa,
KOeTO Morar Jia roemar.

Cnep kato paboTata e CBbpIIIeHa U CU TIOYMBAT, MyCKYy/IUTe TpsiOBa Zia
CcbOMpAaT KUCIOPOJ, C UKSATO TOMOII] [ja Ce OThbpPBAaT OT MJeyHaTa KUCeIuHa,
KaTo s TpeBbpHAT oOpaTHO B MHUporposfieHa kKucenuHa. (KucnopogbsT e
HeoOXoAMM, 3a /la CBbpXKe JBaTa MAOMBJHUTENHA BOJOPOAHM aTomMa B
MJleyHaTa KHCeMHa, KaTo TW MpeBbpHe BbB BOZA.) VIMeHHO mopaju Tasu
HY>XZla OT KWCJIOPOZ, BUe TIPOAb/DKABaTe ia Ce 3aJbXBaTe W3BECTHO BpeMe,
C/le[] KaTo CTe COpead Ja TAYaTe WIA Ja LenuTe gbpBa. ToBa e Taka
HapeuyeHUsT KUC/0poOeH 21a0, KouTo TpsibBa fia ce ,,yToyn®.

[1] JKene3nusar arom oOpa3yBa JiBa BHZia HOHH, HapeueHU (epo— U
deputioH. (Te3n HauMeHOBaHUSI He ca MO OQUIMaTHaTa MeXXAyHapoJHa
HoMmeHK/aTtypa. — ben.npeB.) IlpeacraBkara ¢pep— WjBa OT JaTUHCKAaTa
AiyMa 3a ,,Kesisi30°. 1

[2] Meskay BIIpoYeM TO3U MPOIjeC Ce Hapuya dHaepoOHAa 2AUKOAU3d OT
TPBLKU AYMH, KOUTO O3HauaBaT ,,pa3KbCBaHe Ha 3axap 0e3 Bb3ayx“. 1
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PUIINMHOBO MACJIO U1 XKEJIE

EgHa  abaroBepwkHa — XMAPOKCHUKWCEIMHA —  puyuHono08amd
Kuce/AuHa — T0-paHo Oellle M3TOUHMK Ha HEYIOBOJICTBHE 3a TojisiM Opoi
nena. [To moseky/iHaTa CU CTPYKTypa PULIMHOJIOBATA KMCe/IMHA MPUiInda Ha
ojieHOBara. TS CBIO € C Bepura OT OCEeMHaJeCeT BbIVIEPOAHU aroMa C
KapOOKCH/THa Tpyra B Kpasi ¥ [IBOMHA BPb3Ka HsKbe 67130 70 cpezara (HO
He TOYHO B CpejiaTa, KaKTo e P OJIeMHOBaTa KrcearHa). B mobaBka obaue
MOJIeKy/laTa Ha PULMHOJIOBATA KWCeJMHA MMa eJHa XWJPOKCU/IHA TpyIia,
CBBbp3aHa C eJuWHAJleCeTHs] BBLIJIEPOZIEH aToOM OT KapOOKCHW/IHaTa Tpyma
HaTaThK (0e3 fa ce 6por KApOOKCUTHUSIT BBIVIEDPOT).

Ta3u Jommb/IHUTEe/THA XUAPOKCU/IHA FPylNa UMa eJIeKTPUYHU CBOMCTRA,
KOMTO Kapar IsjlaTa MOJIeKyJa [Jla TpwienBa IUTbTHO [0 MeTaHU
TOBbPXHOCTH. KOrato MHOro TakuBa MOJIEKY/IM TIPUJIENHAT 10 TO3W HauWH,
Te oOpa3yBaT HeIl[0 KaTO Bb3IVIaBHHI]A MEXKY MeTa/iHaTa MOBbPXHOCT U
BCSIKA ZIpyra NOBbPXHOCT, KOSITO Ce MPUTHUCKA KbM Hes. BmecTo fa ce Tpusit
TIOMEeXY CH, [BeTe TTIOBbPXHOCTU Ce IUTh3rar I10 eJIaCTUYHUTE MOJIeKY/IU Ha
pULIMHOJIOBaTa KucenvHa. C Jpyrd [AyMmH, PULMHOJIOBaTa KUCe/JIMHA
JIeMCTBYBa KaTo CMa3Ka.

PuiiHO/IOBaTa KHCEIWMHA W3rpaXkja MOJEKY/IUTe Ha PULMHOBOTO
MacJ/io, KOETO Ce MoJjiyuyaBa OT CeMeHaTa Ha pullMHa. PUIIMHOBOTO Macio
MOXKe /la Ce M3M0Ji3yBa KaTo CMa3Ka B camosieTHUTe asurarend. (Camara
PULIMHOJIOBA KHCE/IMHA He e MOJAXOJAIa 3a Ta3u Lief, 3aljoTO KOpoAupa
MeTaja, [JO0KAaTo pHUIMHOBOTO Macj0 HsIMa KOpPO3HMOHHO [IelCTBHeE.)
PULIMHOBOTO Mac/io Ce M3M0/3yBa U TP 3aTerHar CToOMax, KaTo CIYXXM 3a
,CMa3Ka“ Ha [e0es0TO uepBO. BbTpelllHWTe CTeHH Ha YEepBOTO CTaBar
XTb3TaBH W UYepBaTa MOraT jJa ce O0CBOOOAAT MHOTO JiecHO. Bcsiko
BeI[eCTBO, KOoeTO oOsieKuaBa WU3Ipa3BaHeTO Ha uepBaTa, Ce Hapuya
pasxaabumenHo cpedcmeo.

ETO OTTYK wWABaT CTpajaHusATa Ha jJenara. EJHO CTapoMOAHO
Cpe/CTBO MPOTHB CTOMAIITHU O0/IKH Oeliie 1o0paTa /032 PULJMHOBO MacJio 3a
,[IPOUMCTBAaHe Ha cucremara“. Jlomoro e, 4ye pPUIMHOBOTO Macjo e
OTBpATUTEJTHO Ha BKYC, KOETO IOMHSI OT COOCTBeH oruT. [Iopy U KoraTo e
CMeCeHO C MOPTOKaJIOB COK, He e HUKAKBO YI0BOJICTBUE.
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B3vMaHeTO Ha W3/MIIHK KOJIMYeCTBa pa3x/jabuTesTHU CpeCTBa e
ormacHO. AKO Ce TIpeBbpHE B HAaBHMK, UOBEK MOXKe [a U3lMaJHe B TakKaBa
3aBUCUMOCT OT TsX, 4e Jla He MOXxe Ja ce crpaBu 0Oe3 Tsx. Koraro
pa3x/jiabuTesIHOTO € MacjaeHo, MoraT Jia Bb3HUKHAT BUTAaMUHO3HU
cMmylleHusi. ButamyH A YW BuUTaMMH D, KakTO UM HIKOM [Jpyrd ca
pa3TBOpMMH B Macya. AKO yuepBara ,,ce obsiekat B Mac/io, Te3u BUTAMUHU
(MOHsIKOTa HapU4yaHW MAcC/A0pA3meopuMu 8UMAMUHU) OCTaBaT B MacC/eHUs
TJIaCT U He YCOsBaT /la MPOHUKHAT Mpe3 CTEHWTe Ha yepBaTa B OpraHuW3Ma.
Cnen, TIDOABL/DKATENTHO B3WMMaHe Ha TaKWBa pa3x/laOUTeNHW CpefCcTBa
BB3MOJKHO € []a Ce SIBU HeIOCTUT OT Te3W BUTaMHHHU, IOPU U Te /ia ca Ouiu B
n300ue B xpaHata. Jlo U3BeCTHa CTeleH TOBa MOXe Zla Ce TIpeJoTBPaTH,
aKo pa3x/abuTesIHOTO ce B3MMa HOLLEM, a He HeloCpeACTBEeHO MpeAud WU
cnep siieHe.

B engHa 3axapHa MoOJieKy/la € Bb3MOXXHO HaW-OTAAJIEUeHUSIT OT
aj/iexyiHaTa rpyra BbIVIepoJieH aToM fia Ob/ie 4acT OT KapOoKCH/THa Tpyma.
TakaBa MojeKyna 1Ije uMa ajjiexyJHa Trpyla B eIuHus CU Kpawu,
KapOOKCH/IHa Tpyra B JPYIMs W XUAPOKCUIHW TPYIH, CBbpP3aHH C
MeXIVUHHUTE BbIVIEDOAHA aroMU. ToBa e Taka HapeueHara YpPOHO8d
KucenuHd. AKO XUJPOKCU/IHUTE TPyNu Ca MNOJApPeJeHU IO ChbLUWS HauyuH,
KaKTO B IVIFOKO3aTa, KWUCeJIMHaTa e 2110KypPOHO8d.

3a opraHv3Ma [JIFOKypPOHOBAaTa KMCe/MHA Urpae poJisiTa Ha Heljo Karo
,Kolrge 3a O00kayk“. [la Tipe/rosioKiM, ye B OpraHvM3Ma MMa Che/IMHeHHe,
KoeTo He e Heobxogumo. CbeguHEHHETO MO)Ke Ja e OWI0 TMOrbIHATo
C/ly4aiiHO WJ/IM [la e B3eTO KaTo jieKapcTBo. To OM MOIJIO 10pH /ia e Helllo, OT
KOETO HSIKOra OpraHu3MbT € UMaJl 1107133, HO Beuye He Ce Hy)K[ae OT Hero.
Taka WM MHaue Hajlara Ce OPraHU3MbT Jia ce OTbpBe OT Hero. Haii-uecto
OpraHu3MbT CBbP3Ba ChbeJIMHEHUETO C IVIFOKYPOHOBaTa KHCeMHa B TaKUBa
ciyyad, 3a fJa oOpa3yBa 2mokypoHud. [JokypoHuzuTe ca JocTa
pa3TBOPUMHM U JIECHO Ce OTCTpaHsiBaT upe3 ypuHara. (Mexamy Apyroro
OTTYK W/iBa ¥ HaCTaBKaTa —ypoOH B HAMEHOBaHHUETO.)

AKO XWJIPOKCWJIHATE TPYIA Ha YPOHOBAaTa KUCeJIMHA Ca MOJpeleHH,
KaKTO B rajlakro3aTa, CbeJMUHeHUEeTO Ce Hapuua 2d/AdKIMypoHO8d KUCEAUHd.
MoJiekynuTe Ha rajiakTypoHOBaTa KWCeJIMHa Morar Ja Ce CBbp3Bar
TIOMEXKJy CH B JBATA BEPUTH, CHIO KAKTO TIPU OOMKHOBEHHTE 3aXapH.
ITonyueHnara rosiiMa MoJIeKysla Ce Hapuya nekmuH. IlektuHurte ce
CbAbPXKaT B MHOIO IUIOJOBe U 3ejieHUyLu. Te ce pa3TBapsT BbB BOJAA U
oOpa3yBar 2es (ToBa ca I'bCTH Pa3TBOPH, KOUTO Ce OTHACAT TakKa, KaTo ye Jid

165



Ca MHOIo M€KHM TBbpAHU BEH.[ECTBEI). VIMeHHO NeKTHHUTEe OT IioaoBeTe
I[IpaBAT XKeJieTaTd, CJladKdTd U MdpMejlanTe I'bCTH. IIeKTUHBT MOXKe Ada ce
H3I10J/I3YBd 3d CI'bCTsAABAHE HaA MaI\;IOHEBI/I, MaJ/IINIOBXU MJIEUHH HAIIUTKKW 1 MHOTI'O

APYTH.
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CbEAJMHEHNSA, KOUTO ITIOYNCTBAT

Korato enHa MacTHa KWCe/JWHA, KaTO CTeapyHOBara HarpuMep,
3arybu eiiH BO/IOPO/ZieH MOH, OCTaThKbT OT Hesl ce Hapuua cmeapameH UOH.
CreapaTHUAT MOH (WM MOHUTE Ha JPYTH MOJA0OHU MaCTHU KUCEJIWHU) UMa
1[eHHU CBOMCTBA, HO BBIIPOCHT € KakK /la ce Toyud. MacTHUTe KHUCe/MHU ca
c1abu kucenuuu. [Ipu cmecBaHe ¢ BoZia camMo 4% OT MOJIEKy/IUTe TyOsT
BOZIOPO/HU HoHH! .

3a [Ja ce TIOANIOMOTHE OTAE/NsTHeTO Ha BOJOPOAHW WOHU OT
MOJIEKY/TUTe Ha CTeapHHOBATa KHCe/MHa, HeoOXoAMMO e KbM BojiaTa Jia ce
npubaBU BellleCTBO, KOETO Ja TIPUB/MYA BOJOPOAHWUTE WOHM W Jla TH
M3BIMYa OT CTeapyuHOBaTa KuceavHa. BemjecrBo, KoeTo TIpUB/IAYA
BO/JIOPO/IHY MOHH, ce Hapuua ocHogd. (OcHoBaTa e 0OpaTHOTO Ha KHCeuHa.
MonekynuTe Ha KUCeIWHAaTa OTAe/SAT BOJOPOAHU HMOHU. MoseKynute Ha
OCHOBaATa ,,y/1aBAT BOAOPOAHUTE MOHHU. )

Haii-cunHaTa 1 4ecTo M3M0/I3yBaHa OCHOBA e XUOPOKCUWIHUAM UoH!%,
XUJPOKCWIHUAT WOH He Ce cpelja CaMOCTOATE/NHO, a € YacT oT
Chbe[IJUHEHUS, B UWUTO MOJIEKY/M ydacTByBaT W Jpyrd HoHu. Tou ce
Chbp’Ka HallpuMep B HaTpueBaTa OCHOBa (KM3BeCTHa M KaTO COfia KayCTHK
WM COZia 3a CarlyH) U B KajiMeBaTa OCHOBa.

Axo ce rpubaBu CTeapvHOBA KHCeTMHA KbM BO/ja, B KOSITO Ma Majlko
HaTpyveBa OCHOBA, XWJPOKCU/IHUTE WOHM U3MBKBAaT BCUUKU Bb3MOXKHU
BoAOpOoAHU MoHU. (EAMH XWUIpPOKCUIeH WOH W eWH BOAOPOJEH MOH ce
CBbp3BaT U oOpa3yBaT MoJieKysia Bofa.) B pe3ynarar Ha ToBa BCHUUKHU
MOJIeKY/IM Ha CTeapuHOBaTa KHUCe/MHa 3arybBar BOAOPOAHUTE CU MOHU U Ce
TIpeBpbLAT B CTeapaTHU MOHMU.

M Taka MO/iIeKy/IMTe Ha Ma3HUHUTE U Macjara ChAbp>KaT CTeapUHOBU
KUCe/TMHHUA T'PyNU. AKO TakvMBa Ma3HWHM Ce HarpesT C BOZAQ, ChAbpiKalla
HaTpreBa OCHOBA, MOJIEKYJIUTE Ce XUAPOIU3UPAT [0 MO-MaJKH.

HopmanHo e fa ouakBaTe, ye I1je Ce TOJyYd CTeapUHOBa KHCEJIWHa,
HO THU KaTo TIPUCHCTBYBa HaTpuWeBa OCHOBa, oOpa3yBa ce He KHCeIHWHa, a
CTeapaTHU WOHH.

CreapaTHUAT HWOH € Hello Karo ,/JBOUCTBeHa JIMUHOCT®.
KapbokcunarHata rpyra (ToBa e KapbokcwiHa rpyra, OT KOSITO ce e
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OT[le/IU/T eJUH BOJOPOJIeH MOH) € MHOr0 pa3TBOpuMMa BbB BOJa. AKO
BBIVIEpOJHATa Bepura, KbM KOSITO € CBbp3aHa KapOOKCHW/IHATa Tpyra,
ChAbpyKa CeieM WM M0-MaJjiIK0 BbIVIEDOJHA aTOMU, lislaTa MOJieKy/a Iile
Obe U3abpIaHa OT KapOOKCH/IHATa rpyTia B pa3TBopa.

KapbokcunarHata Tpyra Ha cTeapaTHUs MOH obaue e CBbp3aHa C
BbIVIEPOIHA Bepura OT CeJeMHajJeceT BBLIVIEDOAHM aroma. BbriepoaHara
Bepura He e pa3TBoprMMa BbB BOZia U e TBbP/ie AbJIra, 3a Jla Ob/e h3B/IeueHa
oT KapOokcuiaTHara rpyra. Hepa3TBopumMara BbIVIepo/jHa Bepura e Aipyrara
TOJIOBUHA Ha ,,/IBOUCTBEHATa JIMUHOCT Ha CTeapaTHUS WOH.

CTreapaTHUSIT MOH Ce cTapae Jia 3aJ0BOJIM W JIB€Te CU TOJIOBUHHU.
KapbokcunarHaTa rpymna ce TpuAbp>ka KbM BOZIaTa, a BbIVIEPO/IHATa Bepura
ce CTpeMHU Jla OCTaHe M3BbH BoJaTa. 3a [la Ce U3MBJHAT U JIBeTe , Ke/laHus ",
CTeapaTHUSAT MOH TpsibBa Zla OCTaHe B MOBLPXHOCTHUS (UM Ha BoJaTa.
Ako KbM BofiaTa ce TIpubaBsAT oOllle CTeapaTHU MOHW, Te CBIO IIe cCe
CTpyIaTr B TOBbPXHOCTHHS (PWJIM U B KpallHA CMeETKa Ie T0 3aIlb/HST.
BelijecTBaTa, KOMTO Ce KOHI|EHTPUpPAT B TOBBPXHOCTHHUSA (DUIM TI0 TO3U
HauWH, Ce Hapyu4aT N08bPXHOCMHO AKMUBHU.

CreapaTHUsIT 1OH (KakKTO W JpPyrd HOHM Ha TOA00HW MaCTHHU
KUCeJIMHU) Ce CheJUHsIBa C HaTpUeBUs MOH, ako 3a pa3KbCBaHe MoJieKy/ara
Ha Ma3HMHaTa e OW/a M3MO/3yBaHa HaTpueBa OCHOBa. KoMOuHaiusita oT
MOH Ha BHCIIIa MaCTHa KMCe/IMHa U HaTpUeB MOH (WIM KOWTO U Jja e JIpyT
MeTasieH MOH) ce Hapuua canyH. [IpolechT Ha pa3naziaHe Ha Ma3HUHUTE C
HaTpUeBa OCHOBA Ce HapUua OCAnyHB8aHe.

CTOMHOCTTa Ha callyHa Ce Kpve B yuaCTHeTO My B IMOBBPXHOCTHMS
¢uiMm Ha Bogarta. Koraro Bozgara (WivM KOSITO U Jja e Apyra TeUHOCT) e
CTIOKOMHA, TOBbBPXHOCTTAa € TI/Jafika U paBHa. Ho pga jgomycHem, ue
HaroJIOBUHA Th/IHA OyTW/Ka C Bofia ce pasksatud. OOpa3yBaT ce TIissHa |
Mexypueta. MexypueTaTa obade CKOpPO ce pa3IlyKBaT W OTHOBO Iile Ce
oOpa3yBa TI7ajika ¥ paBHa TOBBPXHOCT, 3all[OTO € HeoOXoAuMa eHeprus,
KOSATO /ia MOAABbP>Ka MOBbPXHOCTHUSI (UM, MexypueTata U HepaBHOCTUTE
yBeJiduaBaT TIJIoNITa Ha uiMa, Taka de 3a MOAAbP)KaHeTO 1 e HeoOXoAUMa
noBeye eHeprusi. @UAMBT eCTeCTBEHO Ce Bpbilla KbM MHHHUMAasaHaTa CH
TIJIOII, 3@ KOSITO € HeoOxoMa T0-MaJiko eHeprusi. A MUHMMAaJ/THaTa IO e
Ta3u Ha IVIaJIKUsi, paBHUHEH (DU/IM.

Kakgo 111e cTaHe, ako MprbaBMM MajKo CalyH KbM BofiaTa U Cref
TOHA s pa3kiaruM? BegHara 1miom ce obpa3yBaT MexypueTa, BOJHUSAT HUM,
KOWTO 0Opa3yBa MexypueTara, Ce U3ITh/IBa C MOJIEKY/IUTe Ha TTOBbPXHOCTHO
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aKTUBHMS CarlyH. 3a Mo bpKaHeTO Ha TaKbB canyHeH (UM e HeoOXoarMa
T0-MaJIkO eHeprusi, OTKOJKOTO 3a ¢usiM caMo oT Boza. Heiro roBeue, ia ce
pa3pyiy GuiIMBbT OM 03HauaBaso /la Ce W3TOHAT MOJIEKY/IMTe Ha CarlyHa,
KOeTo e TpyAHOoOoChllecTBUMO. [lopagu Ta3u TMpUUMHA CalyHEHUTe
pa3TBopy o0OpasyBaT C/IOW OT calmyHeHM MexypuyeTa Ha TOBBPXHOCTTA,
HapeueH canyHeHa nsHa. ([eliata ce Bb3MOM3yBaT OT TOBA, KOTaTo CbC
caryHeHa BO/Ia M C/laMKa CH TIpaBsT OasoHyeTa).

['aBHOTO TIpe/HAa3HaueHWe Ha camyHa obaue He € /la CU TpaBUM
calyHeHW MeXypueTa, a Jla Cd MUeM pbIieTe, ChJOBeTe U /la CU TiepeM
npexute. Torjara Teualla Boja OTCTpPaHsBa B W3BeCTHa CTereH
HEUUCTOTUUTe, HO He BCUYKW. [71aBHaTa TPYAHOCT W/Ba, KOraTo
HEUUCTOTUSITA € Mac/I0OBU/IHA.

A B MOBeueTo CIy4yad e TOUHO Taka. Kokara e ecTeCTBeHO Ma3Ha,
JaCTULWTe XpaHa BbPXY UMHUWATE OOWKHOBEHO Ca Ma3HH, a W CaKIWTe,
KOUTO ce HabuBaT B JpexuTe HU, Ca AOCTaTbuHO Ma3HU. OOWKHOBEHO
BOJiaTa He TU pa3TBaps; TS JJOPHM He MOXKe Jla TM OMOKpH. EcTecTBeHO He
MOXKe U ia T OTMUE.

Bojia ¢ Manko camyH e Helllo ChBceM Apyro obade. Mosekynure Ha
callyHa Ce HapeXXJaT Ha rpaHvIjaTa MeXJy BoZara U Ma3HUTe UaCTULI.
KapOokcuiarHara rpyra Ha creapaTtHus HOH (WM Ha ApPYyT 1oL00eH HOH)
oCTaBa BbB BOjlaTa, a BbIVIepOJHATa Bepura OCTaBa BspHAa Ha Ma3HUHATa.
(Ma3HurHaTa e To-TIoAX0As1lla 3a BbIVIepOiHaTa Bepura JIopyu 1 OT Bb3/yXa.)

Besika uacTtvija Ma3HHMHa ce OOBMBA OT MOJIEKYJUTe Ha CamyHa,
BCUYKM C KapOOKCH/IaTHUTE TPYIU HacodyeHW HaBbH. Cera BojjaTa JieCHO
MO)Ke /la OMOKDU uacTHilaTa Ma3HWHA, 00BUTa B KapOOKCW/IATHU TPYIIU.
Bojara noBaura yactuiiata v s OTMUBA; Ta Halu KapOOKCW/IaTHUTEe TPYIU
ca MHOTO pa3TBOPUMHU BbB Bojia?

CanyHbT wurpae posisiTa Ha OemepeeHm (OT JIaTWUHCKA [AyMa,
03HayaBallja ,,u36bpcBaM”). Besiko BelllecTBO, eJMHUAT Kpaii Ha MoJieKy/iaTa
Ha KOeTO e Pa3TBOpYMM BBB BOZla, a JAPYTUAT Kpail B Ma3HWHA WA BbB
BBIJIEBOZIOPO/], € /IeTEePTeHT.

MovieKyuTe Ha OOMKHOBEHHSI KaJTbIl CAllyH 3a TIpaHe Ca W3rpajieHu
OT MOHM Ha MaCTHa KHCeJWHA M HAaTPUeBW WOHW. AKO BMeCTO HaTpUeBU
JOHWTE Ca Ka/lieBH, CallyHbT € MHOTO TO-MeK U Ce U3I0/I3yBa Harpumep B
KpemoBeTe 3a OpbCcHeHe.

VonuTte Ha MacTHUTe KMCe/IMHM B KOMOMHALMs C MOBEUETO JpYyrH
1ioHu oOpa3yBar carmyHH, KOUTO He ca Pa3TBOPUMH BBB BOZIA U He CTaBar 3a
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MUeHe U urcTeHe. Boza, KosITo Chbp)Ka Te3u MoHu (0OMKHOBEHO MOHUW Ha
KaJIl[1si, MarHe3ust WK >KeJIs30T0), ce e’ c1abo uau n300I10 He ce TeHu
TIpY MpHOaBsTHETO Ha canyH. TakaBa Bofla ce Hapyu4a mespdd 800d.

Boma 6Ge3 Te3u ,,IorpeiHn” HOHU ce TIeHH JIECHO M Ce Hapuua MeKd
goda. /Ib)K/I0BHaTa BOZla M Bo/iaTa Ha TIJIAaHMHCKUS TIOTOK Ca MEKH, JJOKaTo
e3epHaTa WM peyHaTa BoJa e OOMKHOBEHO TBbpZila. Mopckara Boma e
W3BBHPEIHO TBBP/IA.

3a /la ce OMeKUM TBbpJaTa BO/a, He)KejlaHWTe WOHU TpsibBa Aa ce
oTcTpaHsT. [ToHsKora TOBa MOXKe /la Ce HarpaBH MPOCTO upe3 MpeBapsiBaHe
Ha Bofara; B JpPyrd ciayuad TpsOBa Ja ce TIpubOaBAT Criel[daTHH
CheIMHEeHMS, KaTO aMOHHEeB W/ HaTpHeB KapOoHaT (cofia 3a IIpaHe) WA
6opakc!3.

OpraHu3mMbT MMa CBOM COOCTBEHU [EeTEPreHTH, HApeUeHH XHCABUHU
KucenuHu. ToBa ca CTepou/Iy C elHa [0 TPU XUAPOKCU/IHU I'PYNH, CBbP3aHU
C TIpPbCTEHWTe, IUIIOC eJHa KapOOKCWIHA Tpyrna B Kpas Ha egHa OT
CTPAaHWYHHUTE Bepurd. XUAPOKCUIHHATE TPYNH W KapOOKCH/IHaTa rpyla ca
pa3TBOpPUMM BBB BOjla; OCTaHa/jaTa 4acT Ha MOJeKy/lara e pa3TBOpuvMa B
Ma3HMHa. V3MHUBAIllOTO AeWCTBHE e Ollle MO-CH/JIHO, KOraro >X/TbUHHUTE
KWCE/IMHU Ca CBBbpP3aHU C HSIKOW APYTrd MOJIEKY/M U o0pa3yBaT >KIbUHU
COJIU.

JKTbuyHMTE KHCEMMHW W JK/IbUHUTE COMM Ca TIOfe3Hd IIpU
XpaHOCMW/IAaHETO Ha Ma3HUHHWTEe. XPaHOCMUIATeTHUTe COKOBe 10 MMPUHLIUT
ca BojHU. Te AOMpPUHACAT 3a XpaHOCMU/IAaHETO Ha BbITIEXUPATUTE, 3alll0TO
BBIVIEXUIPATUTe WJIM Ce pa3TBapsT BbB BOJA, WU IIOHE Ce OMOKPSIT OT Hesl.
Ma3HuHuTe oOaue M30011[0 He Cce CMeCBaT C XpPaHOCMUJIATe/THHUTe COKOBE.
Te ocTaBaT CaMOCTOSITE/IHU M HENPUBETIMBUA T0JIEMHM Mac/ieHW KarlKu.
JK/buHWTE COnMM HaBAM3aT BbB (UIMa MeKJy BojaTa W Ma3HUHUTE U
octaBar TaM. HopManHOTO JeiicTBHe Ha uepBaTa pa3KbCBa IVIOOy/MTe Ha
Ma3HUHUTE [0 TO-MaJK{ Karmuuid. B OOMKHOBEHHWSI cC/lydaili MasKuTe
Kalmuui[d TMak OmxXa ce CBbp3ajM 3aeJHO, HO KTBUHHUTE COJIM HaBIH3aT B
HOBHUTe (DUIMH OIlle B MOMEHTAa Ha oOpa3yBaHHeTO M. ToBa He ITO3BOJIsSIBA
Ha MaJIKWMTe Kalm4MI[y ia ce CBbpyKaT OTHOBO.

To3u mporjec Mpoab/bKaBa M Io0yMTe Ha Ma3HUHUTE CTaBaT BCe T0-
MaJKu W T[O-MaJK{, [IOKaTO Ce pa3lpbCHAT paBHOMEPHO B
XpaHOCMU/IaTe/THUSI COK. KOJIKOTO T0-MasIkk ca T/00y/uTe, TOJIKOBA IIO-
JIeCHO MOXKe /la Ce pa3TBOPU Ma3HUHaTa.
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Korato efiHa Ma3HHHA ce pa3po0siBa Ha IMO-MaJ/IKM KalluMI¥, KOUTO
ce pasmpefie/siiT paBHOMEDHO BbB BO/la M He Ce yTasiBaT, MpPOLIEChT Ce
Hapyuua eMy/q2updHe WIA  XOMO2eHu3ayusi. Bcuuku  mo3HaBame
XOMOTeHU3HMPaHOTO MJISIKO HaripuMmep, B KOETO Mac/IoTO e pa3apobeHO Ha
MBHUUKH Kalluvld U He MO)Ke Jila ce OTAenu W Jla usruiyBa otrope. Crep
KaTo ce oOpa3yBar, MajJKWATe Kaluui[d OCTaBaT pa3je/ieHd ITIopaju
Ha/IMUMeTO Ha eCTeCTBeHU NOBbPXHOCTHO aKTUBHU BelljeCTBa B MJISIKOTO.

[1] ABTOpPBT He e ChbBCeM ToueH. Ka3aHOTO ce OTHAcCs TIpeJUMHO CaMO
3a MO-BUCIIMTE MaCTHU KUCeUHU. — beJsi.mipes. 1

[2] XUAPOKCUIHUAT WOH ChABbPXKA €IUH BOAOPOAEH U e[uH
KUC/IOPOZIEH aToOM, HO He e eIHAKbB C XUAPOKCU/IHATa rpymna B MoJieKy/aTa
Ha eIUH a/IKOX0Jl. XUJPOKCW/IHMSIT MOH MMa eJUWH eJIeKTPOH B MoBeue U
TOBa My TIpH/laBa CbBbPIIIEHO pa3/IMuHU CBONCTBA. 1

[3] IToBeueTOo OT HaC UMaMe OIMUT C MIPBCTEHUTE ,,MPBCOTUS, KOSITO
ocTaBa BbB BaHara cjefi KbrlaHe. OOMKHOBEHO TOBA HE € HEUMCTOTHS,
OCTaHasa OT TO3U, KOWUTO ce KbIle. Hall-BeposTHO e TOBa Jja ca HaTpyIiBaHUsA
Ha MOHW Ha MaCTHU KMCEeMHU, CBbP3aHU C MOHU Ha KaJllusl UM MarHe3ust
oT Bojgara. Ha mpakThka oOaue HMIIO HE e Hab/JIHO 0e3I10/Ie3HO, JOpU
BEIIECTBOTO OT Te3W MpPbCTeHU. TakvBa HEPa3TBOPDMMM CalyHU Ce
W3I0/13yBar B rpecoBere. 1
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IJIABA 11
BPB3KUTE BOAAT 10 BBEAUMHO
YHUIIIO>XEHUE
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JIAKOUNCTUTEJ/I 1 XAITYETA ITPOTHUB ITTIABOBOJINE

KapbokcuiHaTa rpyra OT eQHO CheMHeHHe W XWIPOKCH/IHATa rpyra
OT JIPyTr0o CheJilMHeHre MOoraT /la Ce KOH/IeH3Upar T10 CJie/HYsI HAuKH:
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Che/iHeHNe, KOeTo Ch/bpiKa MoaydeHaTa KOMOUHALMA OT aTOMH, Ce
HapH14a ecmep, a MIpOLIeChT Ha IojydyaBaHeTo My — ecmepuduxayus. Ilpu
CBbP3BAHETO 110 TO3M HAYMH U KUCeIUHATA, U a/KOXOAbT T'y6sIT 4acT OT Te3u
rpymy, KOUTO UM TpHJaBaT XapaKTepHUTe cBoicTBa. Ilopaii ToBa ecTepbT
He e HUTO KHUCe/IMHa, HUTO a/1Koxos1. CBbP3BaHeTO e YHUII[0XKU/IO CBOMCTBaTa
¥ Ha /IBeTe ChequHeHus .
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MHOro OT TIO-TIPOCTHTE eCTepPH Ca IIPUSITHHW BeIecTBa C IIJI0JOBA
mupusMa. (Mupu3smara obaue MoOXKe /1a CTaHe TIpeKaJieHO CHJTHA TTPH TOIeMH
KOHIIeHTpaiyn.) TurmiueH ectep e usoamuiosusm ayemam!?l. Toii nma
CWIHa MuUpu3Ma Ha OaHaHu. [Ipyru 1oj06HU ecTepu MUpHIIAT Ha KPYIIH,
MIPAcKoOBY, $IOBJKW, aHaHACH, STrOAW, KaliCMW W T.H. ApoMarhT Ha Te3u
T7I0ZIoBe WM TIOHEe YaCT OT Hero ce AL/DKM Ha ecTepd. Mupusmara Ha
I[BETSITA TOHSKOTA CBII0 Ce AB/DKU Ha HaJMUMeTO Ha ecTepu. MUPHCHT Ha
’KaCMUH, Tap/ieHusT WK 37paBel] Moxke fa Obe mpuazeH Ha rapdoMure,
KaTo ce TIprbaBu CbOTBETHUST eCTep.

EnvH OoT Hali-u3BeCTHHUTE eCTEepPH e emuoeusim ayemam. Mupur3mara
MY e KaTo Ha KpYIIIH, HO € C I0-MaJjIKO TUIO/IOB XapaKTep U e TBbpZe OCTpa,
3a ma Obfe W3LAI0 TpUATHa. Mnaaute famu Ou TpsibBaso Jga ca gobpe
3aIl03HaTH ChC CHEAWHEHWEeTO M C HeroBara MHpH3Ma. ETUIOBHST arjerar
pa3TBaps Jlaka 3a HOKTH U CJIY>KM KaTo JIaKOUMCTUTe. AKO HsKOra CTe To
M3I10/13yBa/iv, 3HaeTe KakBa e MUpH3Mara Ha eTWIOBHs alleTat, KaKTo 3Hae U
BCEKH, KOWTO e 61/ B CTasiTa Mo TOBa Bpeme. B MpOMUII/IEHOCTTa eTUIOBUSIT
aljetar (TeMmrnepaTypa Ha KurieHe 77°C) e Ba)keH pa3TBOpPUTe/ He CaMo 3a Jlak
3a HOKTH.

EfvH ollje T0-U3BeCTeH ecTep BK/OUBA CAAUYUA08d KUCEAUHA KaTo
YyacT OT MoJjieKy/aTa ci. MoseKy/ara Ha caJMIjuioBaTa KUCe/IMHa Ce ChCTOU
oT OeH30JI0B TPBHCTEH C efHa KapOOKCU/IHA W e[Ha XUAPOKCUIHA TpyTma,
CBBbpP3aHM CBhC CbCEJHH BBIVIEPOJHW aTOMW. ToBa TIpuaBa CBoeobOpa3Ha
BOMCTBEHOCT Ha MoJieKysaTa. KapOokcwiHata rpyria Ha CaJMiiIoBaTa
KHCe/IMHA MOJKe /la Ce KOH/IeH3HWpa C aJIKOX0J1 KaTO HarpuMep C METHJ/IOBHS
ankoxoJji. [TosyyaBa ce memusi08 caiuyuaam, KOWTO WMa CHTHA U TIPUATHA
BUHTEprpruHOBa MUpH3Mal),

XUJpOKCU/IHATa Tpyrna B Ca/MIW/IOBaTa KHCeIMHa MOXKe Jla ce
KOH/IeH3Upa, OT Jpyra CTpaHa, C eJHa KapOOKCW/IHa KHCe/lWHA Karo
HampuMep C olleTHara. [lomyuaBa ce ayemuiacaauyunosa KuceauHa. Tosa e
Mo3HaT ecTep, 3a KoiTo Oe criomeHaTto B mpefgHus rmaparpad. CurypHo cre
BIDKZIQIA TO3W €CTEepP W BEPOSITHO CTe TOT/ThIA/IN 3HAUHUTETHU KOJTHUYeCcTBa
oT Hero. HsiMa Jja BM ce CTpyBa TO/IKOBa TPY/ZIHO 3a BSpBaHe, akO BU Kajka, de
OOMKHOBEHOTO HMe Ha alleTW/ICAJMIWIoBaTa KHCeJWHA € dCNUpuH
(auteTnzan).

CanMiuioBaTa KMCe/liHa ¥ CBbP3aHHTE C Hesl CheIMHeHUs 00/ieKuaBat
OonKuTe U TOHMKaBaT Temreparyparta. (ToBa 3Hauu, ue Te ca aHaseemuyu H
aimunupemuyu.) MeTUJIOBUAT Ca/lWLAIAT Ce YIIoTpeOsiBa BBHIIHO 3a
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pPa3TpPUBKU TP OONKKM B MyCKynuTe. ACHMPUHBT C€ B3WMa BBLTPEIIHO.
AcniupyHBT e MO)Ke OM Hali-ueCcTO W3MO/I3yBAaHOTO jeKapcTBO. CTOTHIU
MUHOHU TabneTKu ca Oumu ripousBesieHH cien 1899 1., korato Toii e Gun
M3M0/I3yBaH 3a MpPbB MbT KaTo JieKapcTBO. lopu U TabneTKuTe TMPOTUB
rnaBo0o/ivie, KOUTO He Ce HapuyaT aclMPUH, UMaT B ChbCTaBa CU aCIUPHH.

EctepuTte, KOUTO cCa wu3rpajieHd OT [ABJATOBEPUKHU aJKOXO/IU U
'b/ITOBEPW)KHU KHCEJIMHYU, Ca TBbPJAU BelleCcTBa MpPU CTalHa TeMIieparypa.
BbB BCsKa MojieKysia iMa TOJIKOBa MHOT'O BbIVIEDOAHU Y BOJOPOLHU aTOMU U
TOJIKOBA MaJIKO KUC/IOPOJHU aTOMU, Ye Te3u eCTepu Ce OTHACAT B MHOIO
OTHOLLIEHUS] KaTO TBBPJAU BbIVIEBOLOPOAU. TakbB ecTep C Abjra BbIJIepOAHA
Bepura OT JBeTe CTpaHU Ha ecTepHara rpyra ce Hapuya 80CeoK. [lo3Har
TIpAMep e nuenHusim 80cwk'*l, KolTo ce NPHUrOTOBIABA OT IUENUTE W OT
KOMTO Te MpaBsAT CBOUTE MUTU. [Ipyr BOCHK € Wen1aKsem; TOU ce OTAeNs OT
HSKOM AbpBeTa B MIHUs TP HapaHSIBAaHETO UM OT JIaKOBOTO HACEKOMO.

CekperyaTa Ha MaCTHUTe KJIe3U, KOUTO Ce HaMUpaT [0 KOpPeHUTe Ha
BCEKM KOCbM Y UOBeKa, CbII[0 e BOChKOMo006Ha. Tsi ce Hapuua cebym. Toit
o0BMBa KOChbMa TIPH PacTe)ka My U Ce pa3CTh/ia BbPXY KO)KaTa KaTo 3alllUTeH
cioit. Tonssma uyacT or cebyma ce ChCTOM OT eCTePU Ha XojecTeposa C
pa3/iMuyHA MaCTHU KUcelvHU. TakvBa Xosnecmeposnogu ecmepu WA
xonecmepudu UMar BocbueH xapakrep. (PdakTuuecku yIIHaTa Kail
TIpe/ICTaB/IsiBa T7IaBHO HATPyIIBaHe Ha ceOyMm.)

B aHeriHo Bpeme e Hello 0OMKHOBEHO JIOCMOHHWTE 3a KOoca U 3a TSJI0
7a ChAbPXKAT saaHonuH. ToBa e oBurM cebymM WM Bb/IHeHa Mac (OBIUTE
OT[leJIAT TOJIIMO KOJMYEeCTBO BbJHeHa Mac). [IpeagHa3HaueHWETO Ha
JIAaHOJIMHA € 7la 3aMeCTH TMpeAra3Hus ceOym, KOMTO e OH/I U3MHUT OT YecTaTa
yrnoTpe0a Ha caryH.

pyr >KMBOTMHCKH BOCBHK C TO/sIMa CTOMHOCT e cnepmayemosm. Tol ce
roJiyuaBa OT yeperiHaTa KyXyWHa Ha Kailiasiota. [1o106HO Ha muemHUs BOChK
TOW ce yroTpeOsiBa 3a HalpaBa Ha CBellld, a ChIIO Taka U Ha MeXJieMHU.
CnepmaneTsT CbAbpXKa €CTepU Ha eIWH [JbATOBEPWXKEH ankoxon (C
LIeCTHaZleCeT BbITIEDOJHHU aToMa), HapeueH yemuio8 aakoxon. (KopeHbsT yem
WJBa OT JIaTUHCKaTa AyMa 3a ,,KUT.) LIeTU/SOBUAT anKoXoJi, TOJyuyeH OT
criepMalieTa, Ce WM3I0/3yBa B ILlIaMII0aHW, YepBU/a 3a YCTHU U B [IPyru
KO3MEeTUYHU CpPeJCTBa.

PacTeHusTa CblIO Mpou3BeXKAaT BOCHLM. Te C/yKaT Ha pacTeHUEeTO
IJIaBHO Karo TIOKpUTHe Ha JIMCTara, KOeTo 3aJbpska Biarara. IlajimoBute
nMcTa ca Ao0bp M3TOUHMK Ha TaKWBa BOCBHIA — KAPHAYOOBUSIM B0CHK Ce

175



rojyyaBa OT JMCTaTa Ha Opa3wsickaTa KapHayOoBa ranma. KapHayOoBusT
BOCBHK Ce U3TI0/13yBa B JIaKOBe 3a 0OYBKU U 3a TIapKeT.

[1] Te3u or Bac, KOMTO pelllaBaT KPbCTOCTOBHIM, ca 3abess3anu, ye
0oOMKHOBEHO Aymara ,ecrep” e geduHHpaHa KaTo ,,c/ioKeH eTep”. Ta3u
Je(UHULIMS HU BPBIlla YaK B Hal-paHHOTO JIeTCTBO Ha XUMHSITA U HUKOU
ChbBpEMEHEH XHMMHUK He OM W TIOMUC/IWAJ Ja Ompeaead ecrepa Taka.
CbCcTaBUTEIMTE Ha KPBHCTOCIOBHUIIM TPOCTO MpenucBaT Ta3u AedUHMIUS
eIMH OT JIPyT M Mo)XKe OH IIle MPOIBb/DKAT Ja HapyuyaT eCTepuTe ,,CJI0KHU
eTepu” oirle cTo roauHM. (B Ob/rapcku e3rK ToBa 00bpKBaHe W/IBa OT PyCKHU:
PYCKOTO ,,ipoCcTOU 3¢up“ e ,erep“, a ,,CJIOKHBIK 3(pUp“ e ,ecrep”, a He
,,CIIOXKeH eTep“. — Bes.mpes.) 1

[2] HanmeHOBaHUsATa Ha ecTeprTe ce 0Opa3yBaT OT HaMMEHOBAHHSATA
Ha M3XOJHUTE KHCe/lWHa W ajaKoxo/j. Hampumep u3oaMu/oB arjetar ce
obOpa3yBa OT H30aMHJIOB ajKOXOJ (a/JIKOXOM C TeT BBIVIEPOJHH aTroMa M
pa3K/0HeHa Bepura) U oljeTHa KrceiuHa. [IbpBO ce HaMeHYyBa a/IKOXOJ/IHaTa
yacT U cJie]] TOBa KMCe/IMHHaTa 4aCT C OKOHYaHue —am. 1

[3] MeTunoBUAT caavluaaT TMOHSKOTa Ce Haphua BUHTEepPrpUHOBO
Macji0 U e TIpUMep 3a eTepuyHo Macio. [lymara ,,eTepuuyHo” ujBa OT
,ECEHIUA“ — OCHOBHA CBINHOCT, Omaroyxaeiija ChCTaBKa Ha HSKOU
pacteHus. (ETepuuHuTe Mac/ia ce rosyuyaBaT Hal-yeCTO upe3 JecTU/alus
Ha 1IBeTOBeTe, a TOHSIKOTa W Ha JIMCTaTa WM Ha 1ie/IuTe pacTeHusl C BOJHA
napa. — bes.mipes.) 1

[4] [lymara ,,BOCBK" Ma aHT/I0CAKCOHCKM MPOU3X0[,. 1
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ITbPBUAT BUTAMWH

[ToHsiKora, KoraTo B efjHa ¥ Cbllla MOJIeKy/a UMa U KapbokcuiHa U
XU/IDOKCWIHA TPyTa, Te MOraT /la ce KOHJeH3upat rnomexxay cu. Obpa3sysa

ce BBTpeleH ectep. YUeCTo BBTPEIIHUAT ecTep ce Hapuya 1akmoHl),

['IrOKypoHOBaTa KHCEIWHA, a CBI0 W JIPYTM 3aXapHU U YPOHOBHU
KHCeTMHU 00pa3yBaT MHOTO JIECHO JIAKTOHU. VI3MeX/ly Te3u KUCenHN Hak-
Ba)KHa 3a 4YOBeKa € eJHa KHCe/lWHa, W3BeCTHAa KaTo 3-Kemoey/n0Hoed
KucenuHa. Ts Tipywdya Ha T/IFOKOHOBAaTa KWCe/lWHA (3a Hesl TOBOPUX B
TIpe/[HaTa I71aBa) C Ta3y pa3/ivKa, ue XUAPOKCUIHUATE 1 TPYNH ca MofpeeHH
Mo-pa3MyHO0 M B cCpeflaTa Ha Bepurara uMa /[IBOWHaA Bpb3Ka. ToBa
cbe/lMHeHHe oOpa3yBa JIaKTOH, HapeueH acKopOuHO8a KUceauHd, W 10 TO3U
TIOBO/l MOJKe Jla Ce pa3Kake e/JHa UCTOPHS.

Koraro xopara 3a TIpbB IbT 3allOUHA/M /la MPaBAT ABJATU MODPCKH
TbTEIeCTBUs, 3abess3any, Ye Cjel TPOAL/DKATENTHO TpebrBaBaHe B
MOpPETO MOPSILIUTE UeCTO CTpafia/ii OT efHO 3abossiBaHe, U3BECTHO KaTo
ckopbym. BomHuTe oT cKOpOyT OW/IM TMTOAT/IMBU HAa PAaHU U KPBhBOTEUEHMS,
0co0eHO OT BeHIUTe. Ycelllanu OONKM B CTaBUTe, a PAHWTE 3a3/[paBsiBa/iv
MHOro 6aBHO. Mopsiure rybenu paborocriocobHocT U ako GosiecTra ce
BJIOIITH MHOTO, YMUpPaJH.

BekoBe Hape[| NprurHaTa 3a CKopOyTa Ouia Hen3BeCTHa, HO JHEC
3HaeM, ue Oezlata MBa OT XpaHaTa. BBIIPOCHT C XpaHUTETHUTE 3arac Ha
Kopabute OW TpyZeH TO BpeMeTo, KOraro He € HMMasio XJIa[WIHUIH.
EnuHCTBeHaTa XpaHa, KOSATO He Ce pa3Balid U HU3Abp)Ka Ha [IbATH
MIbTYBaHMs, Ca CyXapyTe U COJIEHOTO CBUHCKO MECO.

Makap ue cesi U3BECTHO BpeMe Te3W XpaHW OMpPB3BarT, T€ J0CTaBsT
Ha MOpsiKa IjsiylaTa HeoOXoquMa eHeprvsi U YJOBJ/IeTBOPSIBAT IOBEYETO OT
HyKauTe My. Ho 3a mpaBUnHOTO cM  (YHKIMOHHPaHe YOBEIIKHUSAT
OpPraHu3bM Ce HY)K/ae U OT MajIKd KOJMYecTBa ApPYyry BelrjecTBa. VIMeHHO
JIMTICaTa Ha eIHO TAaKOBa BEITIeCTBO B COJIEHOTO CBUHCKO MECO, CyXapuTe U
ApyruTe mogobHU XpaHHU BOAU A0 3a00J1siBaHe OT CKOpOYT.

[Ipeng oko/s0 fABecTa TOAVMHU  BpUTAHCKOTO  BOEHHOMOPCKO
MUHHUCTEPCTBO BbBEJO B Ja)kbara Ha MOPSIUTE 3aJb/DKUTE/HA TTOPLIUS
JTMMOHOB COK. [IpezicTaBsM CH Kak MOPSILIUTE Ca Ce CHIIPOTHUB/ISBAM, ThU
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KaTo ca TMO-TrojieMM TMOK/JOHHUIIM Ha ,rpora“ (aJKoXO/JHO TUTHUE), HO
JTMMOHOBUSAT COK TIpe/Iia3Bajl OT CKOpOyT, Makap ue ToraBa HMKOH He e
3HaeJI 3alLl0 e TakKa.

Cnen toBa okosio 1900 r. crierjasiMCTUTE TI0 XpaHEHeTO 3arioyHaIu
Jla 0Cb3HaBaT 3HAUEHWETO Ha BUTAaMUHHWTE W OTKDW/IU BeEIeCTBOTO, KOETO
npena3Ba OoT ckopOyT. ToBa BelriecTBO Oe M30/IMpaHO 3a TMPBB BT Ipe3
1928 1. u ce oka3sa, ue e ackopbuHoBaTta KucenuHa. (JlymaTta ackopbuHosa
O3HauaBa ,JIMrca Ha CKOpOyT“ OT JlaTUHCKaTa JAymMa 3a CKOpOyT —
,scorbutus®.)

1 Taka ckopOyTbT e mbpBara 60/1eCT, KOSITO Ce Ab/DKA Ha HeJOCTUT
Ha BUTAaMUHM U MOXe Jia ce JieKyBa upe3 TMOAXOo/sdllla XpaHa.
AckopbuHOBaTa KWCe/lMHAa € MbPBUAT BUTAMWH, U3IMOM3yBaH Karo
7eKapcTBO (Makap ue TI0 OHOBa BpeMe OpUTAHCKUTe agMUpa/ld He ca
Ch3HaBa/IM KaKBO B IeMCTBUTETHOCT MPABAT).

AckopbuHOBaTa KUCe/IWHa, UeCTo HapuuaHa BuTamuH C, ce ChAbpiKa
B M/ISIKOTO M B TIPECHUTe TIJIO/IOBe U 3ejieHuylM. L[uTpycoBuTte TiiofioBe
(BKIIOUMTETHO ¥ JMMOHHWTEe, pa3bupa ce) ca jJocTta OoraTi Ha Hesl.
[TopTOKa/IOBUAT COK € efHa OT ITbpPBUTE A00aBKU KbM JETCKOTO MJISIKO
Mopajivi ChAbp)KaHUeTo Ha BUTaMuH C.

AckopbuHOBaTa KHCe/MHa € ,Hal-KpexXKUsT“ oT BUTaMuHuTe. [1pu
HarpsiBaHe TOMW ce paspyliaBa jJocTa Obp30, Taka e ,,0Le/SI0TO"
KOJINUECTBO CJie[, MPOAbL/DKUTeNIHa 00paboTka Ha XpaHaTa He e 0COOeHO
rossimo. OcCBeH TOBa TOM e pa3TBOpMM BbB BoAa. (OT crnomeHarwTe
BUTAMMHHU aCKOpOWHOBaTa KHCe/IMHA e IThpBaTa, KOsITO Crajia KbM Tpyrara
Ha BOZIOPa3TBOPHMMMUTE BUTAaMHHU.) AKO 3e/IeHUyI[UTe Ce TOTBAT C MHOTO
BO/la, BUTAMUHBT OCTaBa BbB BOZlaTa, a He B 3ejieHUyKa. (M1 0OMKHOBEHO
BOZlaTa Ce U3XBbPJIsl.)

[ToBeueTo »KMBOTHU BIpOUEM CH TPOM3BEXJAT COOCTBeHa
acKopOMHOBa KHCe/MHA U He Ce Hajara /ia s TojyyaBaT upe3 XpaHara CH.
TakuBa ca Hampumep roBejilaTa. BeposiTHO Te He CTpaZiaT OT CKOpOYT.
Mexy ManKoTO >KUBOTHH, KOUTO ca 3aryOuiu crnocoOHOCTTa CU [Ja
TIpoU3BeKJaT aCKOpOMHOBa KMCeMHa, Ca MOPCKHTe CBUHYETa U IIPUMaTUTe
(KbM KOHMTO CIaZiaT MaliMyHHTe, IITMMIIaH3€eTaTa, a, pa30upa ce, ¥ UOBEKBT).

[1] ,HYMaTa JAAKMOH TIPpOKU3J/IN3d OT JIATUHCKOTO HAMMEHOBdHHE€ Hd

MJleyHaTa KucenuHa (acidum lacticum), KodTO ChbabpKa €JHOBPEMEHHO U
KapOOKCH/IHA, W XWJPOKCU/IHA Trpyrna. He3aBMCMMO OT TOBa MJleyHara
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KHCe/IMHa He oOpa3yBa JIaKTOH, 3alll0TO /iBeTe TPYIM ca TBhp/e 6130, 3a /1a
ce KOHjJeH3UpaT. (3a cpaBHeHHe Tpe/CTaBeTe CHU, ue CTe B METPO U CTe
3a00MKO/IeHU TOJIKOBA IUTBTHO OT XOPa, ue He MOXKeTe Jla ce PbKyBaTe /10py
C YoBeka [0 Bac.) [IBe MoJeKyauM MJjeuyHa KuCeJIMHa MoraT Ja ce
KOH/IeH3UpaT U Jla oOpa3yBar eZiHa MOJIeKy/a, HapeueHa /1akmud, HO 3a Hero
HsIMa /la TOBOPUM B Ta3u KHUTa. 1
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N3JAVTHUUECKUSAT LIBSIT

EfVH uHTepeceH, HO J0CTa CJIOXKeH JIAaKTOH (C TpU OT[eTHU
OeH30/10BU MpPBCTEHa B MOJieKynara cu) e ¢peHongpmaneunsm. Toit e 65110
TBBP/O BeI[eCTBO, KOETO Ce pa3TBaps B ETWIOB ajKoxojl U oOpa3yBa
Oe3i[BeTeH pa3TBOpP. AKO MajqkKo KOJMUECTBO OT  pa3TBOpEeHUs
deHondTanenH ce mpubaBu KbM BOZIa, He ce Cy4Ba HUINO. BozgaTta octaBa
Oe3lIBeTHA.

Ho Heka cera KbM Bojiata ¢ (eHondTanenHa nmprubaBUM pa3TBOpP Ha
OCHOBHO BeIleCTBO, KaTO HanpuMmep HaTpueBa OCHOBA, KOSITO CBIO e
Ge3nBeTHa. [Toz melicTBHeTO Ha OCHOBaTa JIAKTOHOBATA YacT Ha MOJIeKy/ara
Ha (eHosndranernHa ce otBaps. CbIO0 Taka HACTbOBaT W APYTH MajKu
nipoMeHu. [IpomeHeHaTa MoJieKysia cera € ThMHOUEpPBEHA Ha LIBSIT.

M Taka efHa Kamka OT Oe3lBeTHa TeUYHOCT, nMpuvbaBeHa KbM IThbJIHA
yaiia ¢ 6e31[BeTHa TEUHOCT, BOZAM [0 ITOJTyYaBaHETO Ha ITbJTHA Yallla C ThMHO
oliBeTeHa TeuHOCT. DOKyCHWIMTe TIpwiarat Tojo0HM TpHUKOBe, 3a [a
TpeBbpPHAT BO/ATa BbB ,,BUHO.

AKO cera KbM UepBeHHMs pa3TBOP IpPHOABUTE MasKO KHCe/HHa,
dbeHon(pTanenHOBUTE MOJIEKY/IM OTHOBO Ilje MIPeMUHaT B ITbPBOHAua/HaTa
Ge31iBeTHa JlakTOHOBa (hopma. ,,BUHOTO“ OTHOBO Ce TpeBpbiija BbB BO/a.

To3u copr 1ipeBpBILAHWSA Ca MHOIO TII0jie3HW B xumudTa. [a
TIPe/ITONIOXKKM, Ue eIMH XMMUK pasfiojiara C pa3TBOp Ha HsKaKBa KMCeIMHa
Y JKeJlae J1a 3Hae TOYHO KOJIKO e KOJIMUeCTBOTO Ha KHce/rHara. Tou mocTass
Maniko eHo(TanenH 1 Cyief TOBa 3aroyBa /ia npubaes pa3TBOp Ha OCHOBA
— Karika no Kamka. ToW e TIpUroTBu/ pa3TBOpPa BHUMATE/HO, TaKa 4e 3Hae
TOYHO KOJIKO HaTpueBa (WM HsKakKBa [ipyra) OCHOBa Ce CbJbpXXa B
orpe/ieieHo Ko/muecTso ot Herol !,

OtHauano ripubaBeHaTa OCHOBa ObpP30 Ce CBbp3Ba C KUCe/JIWHATa B
pa3TBOpa U He HacCThIIBa HUIL[O ocobeHo. Hakpasi o6aue 11s/10TO KOJTMUECTBO
KUCe/MHA e HW3uepriaHo. 3a Cje/iBalljaTa Karka rpubaBeHa OCHOBa HsIMa
KUCe/MHa, 3a Jia s cBbp)Ke. OcHoBaTta e cBOOO/HA Jja Bb3/eMCTBYBa BbPXY
(deHon(TanenHa U BHe3arHO LIeJIMAT pa3TBOP CTaBa YepPBeH.

XVMUKBT 3Hae KOJIKO OCHOBA e TIpHOaBU/I 70 TO3M MOMeHT!? u
C/le[OBaTeIHO MOXKe Jla TIpeCMeTHe KOJIMYeCTBOTO Ha KUCE/IWHATa, KOeTo e
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¥MaJl, 3al[0TO My € U3BeCTHO KOJIKO MOJIEKY/IH OT /laJleHa KMceruHa C KOJIKO
MOJIEKYJTH OT JlaZileHa OCHOBa Ce CBbp3Bar. VIMeHHO BHe3artHaTa IpoMsiHa Ha
1[BeTa Ha (peHOMdTanenHa Moka3eBa (MHAWIIMPA) OTrOBOpA, TMOPaJy KOETO
deHondTaneuHbT € TIpUMep 3a eAWH BHJ CbeJUHEeHUs, HapeueHU
UHOUKamopu.

CrbIIlecTByBaT ¥ MHOTO APYTH CheAWHEHHS, KOUTO CMEHAT I[BeTa CH
Py TpOMSIHA Ha Ofpeie/leHd XUMWUYHA YyC/IoBUS (OOMKHOBEHO Ha
KUCeIMHHOCTTA). BcsKo oT TIX MoO)Ke [a ce M3MO/3yBa, 3a Ja Jafie
uHbopMalMsd Ha XUMHKA. HSIKOM OT Hall-Ba)KHUTE METOAM Ha XWUMHWUHUS
aHa/IU3 3aBUCAT OT TaKWBa MIPOMEHH B IIBETa.

Beue ca KOHCTpyWpaHW ypeAuW, KOHUTO MoOrar Ja H3MepBaT
OLIBETEHOCTTA Ha pa3TBOPH MHOTO TIO-UyYBCTBUTETHO ¥ TOUHO OT YOBEIIIKOTO
oko. Te3u ypeaw yCTaHOBSIBaT OIBeTSIBAHMS B Y/ITPAaBHOJIETOBAaTa W B
rnH(dpauepBeHaTa 006/1aCT, KOUTO YOBEIIIKOTO OKO He MOXKe Jia BHM, ¥ MOraT
Jla faziaT moJie3Ha MH(popMariusi.

Mexxay aApyroto ¢geHondTaleuHbT Apa3HA CTeHUTe Ha yepBaTa U I'
noJ0y>k/ja KbM JIeMHOCT, KOraTo Ce B3eMe BbTPEIIHO. [10 To3W HauuH TOU
MOyKe /i JleficTByBa pa3xsabsaiifo. ®eHosndTasenHbT € aKTUBHAaTa ChCTaBKa
Ha HSIKOMW pa3xjaburenHu cpefcTBa 1o, ¢oopMaTa Ha IIOKOJaJ WK bBKa.
(ILIoko/magbT WK AbBKATA I'M MPABAT TMO-TIPUSATHU 3a B3UMaHe. )

[1] Pa3TBOp Ha BellleCTBO, MPUTOTBEH Taka, ue Ja ce 3Hae TOYHO
KOJIKO BEIeCTBO ChAbpXKa [a/leHO KOJWYeCTBO OT pa3TBOpa, Ce Hapuua
cmaHoapmeH pasmeop. 1

[2] Toli wm3mon3yBa eiHa Abara TPhOWUKAa C JeneHHs, KOWUTO [ia
MOKa3BaT KaKBO KOJMYECTBO OT pa3TBopa e u3Tekso. (B pomHus kpail Ha
TpbOMUKaTa UMa KpaHue, C KOETO CTPysTa MOXKe Zia Ce HaMau WU fia ce
cinpe wu3isino.) TakaBa TpbOMUKa ce Hapuya Olopema, a TIpoLIeCHT Ha
npubaBsiHe Ha eUH XWUMHKaa KbM JPYT A0 MOMEHTa Ha TIPOMsiHA B 1iBeTa
Ha WHJUKaTopa (eKeusdaseHmeH NyHKN) ce Hapyudya mumpyegdaHe. 1
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SAMECTUTE/IN HA KOITPUHATA 1 CTBHKJ/IOTO

EcTecTBeHO MoO/ieKy/ia, KOSITO Ch/Ibp>Ka MOBeue OT e[jHa XUAPOKCUIHA
rpymna (Wau rnoBede OT ejHa KapOOKCH/IHA rpyTia), MOXKe Zia 0Opa3yBa ecTtepu
Ha ToBeYe OT eIHO MSICTO.

Hanpumep ga B3emeM Lesyno3ara. Mosiekynara W e usrpajieHa OT
I'BJITA BEPUTH OT IVIFOKO3HU OCTaThIM. Bcsika MosieKyra Ir0Ko3a ChAbpika
MeT XUIPOKCU/IHU T'PYITH, HO MPY 0O0pa3yBaHETO Ha liey/io3ara /IBe OT Te3u
Ipyny OTWBaT 3a CBbp3BaHe Ha IVIFOKO3HUTe Mosiekynu. [Ipyu Bceku
I7IIOKO3€H OCTaThbK OCTaBaT TI0 TPU CBOOOAHW XUAPOKCUIHU TPYIIH.
OueTHaTa KWCe/lMHA MOXe Jia Ce KOHJEeH3Upa C HSIKOM OT TAX WM C
BCHUUKHTeE, IPY KOeTo ce oOpa3yBa yeay/n103eH ayemam.

LlenynosHusaT aeraT (0OMKHOBEHO TO3W C /iBe alleTaTHW TI'PyNM Ha
BCEKH IJIFOKO3€eH OCTaThK) MOXKEe /la Ce pa3TBOPU B alleTOH U /la ce mpekKapa
1pe3 MHOTO (PUHM AYMUUIM, OT KOUTO M3THUa KaTo ThHKa cTpyiika. Cref
M3MapsiBaHeTO Ha aljeTOHAa BJIAKHOTO OT Lie/y/I03eH alleTaTr CTaBa oOllje To-
¢uHo. To e oille e[Ha pa3HOBUAHOCT Ha BUCKO3aTa (3a KOSTO ClIOMeHaxme B
rnaBa 8), equH OT MObPBUTE 3aMeCTUTe/d Ha KorpuHaTa. Hapuua ce
ayemamua KOnpuHd.

Llenyno3HUAT aijeTaT MoxXke Jia Ob/le MpoOKapaH Tpe3 Mpolier, Taka ue
na ce obpa3yBa enacTUuHa jieHTa. TouHO TOBa e ()uUIMOBaTa JieHTa, KOsITO Ce
M3M0/13yBa B KWUHO— U (hOTOKaMepuTe.

Pa3bupa ce, HeBUHAark e HeOOXOAWMO Jla Ce 3aroyHe OT roJisiMa
Mosiekyna. MoxkeM Jla TpbrHEM U OT Mo-Majika. Hampumep oT ¢pmasnosa
KucenuHa (MonekynaTa ¥ ce CbCTOM OT 0OeH30/70B TIPbCTEH C [Be
KapOOKCHU/THU TpyId, CBbpP3aHU CbC CbCEJHU BBIVIEDOAHU aTOMH OT
MpbCTeHa) W IVIMLEePOJI, UHATO MOJIeKy/la, KaKTO BEPOSITHO CU CIIOMHSITE,
¥Ma TpU XWJPOKCUIHM Tpymnu. Te3u [ABe CbeJUHEHHs Morar ja ce
KOH/IeH3UpaT C T0 efjHa KapOOKCH/THA 1 e[lHa XUAPOKCU/IHA TPyTia, KaTo UM
OCTaBaT I'PyId, KOUTO MOTaT /ia Cce KOH/|eH3UpaT C Ollle APYTU MOJIEKY/IH.
OO0pa3yBaT ce JBJITM BEPUTH M Ce TI0/TydaBa MOAyTBLP/, MaTepuasl, HapeueH
a/IKUOHA cmond.

ANKUHUTE CMOJIM Cce TIpUOaBAT KbM pa3/inuHU BUI0Be OaykHU 60w,
eMaliiu U jakoBe. Te ocTaBaT B KpaullHUsI (UM, KaTO My MpHjaBaT Io-
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rojisiMa >KU/IaBOCT ¥ I'bBKaBOCT. 10 TO3U HauWH Te MOAABLPXKaT OosircaHaTa
TTIOBBPXHOCT B T10-100P0O CHCTOSIHUE B ITPOJB/DKEHNE Ha TT0-IbJIT0 BpEME.

E[vH mosie3eH riacTUYeH MaTtepuas Ce rojyyaBa OT IIPOCTUS ecTep,
HapeueH mMemuimemakpuiam. To3u ecTtep CbAbprKa IeT BbIJIEPOJHU aroMa
Y e[lHa JBOMHA BPb3Ka. VIMeHHO JBOMHaTa BPb3Ka MM03BOJIsSIBAa HAa ChCeIHUTE
MOJIEKY/T [la Ce TIOJIMMepH3HuparT W Ja obpa3yBaT AbLJITH BEPUTH, TOUHO
KaKTO TpU Caydasi C eTWieHa. B pe3yarar ce monydaBa niekcuznac. Tou e
Mpo3pauyHoO BellleCTBO, KOETO MO)Ke Ja npuemMa BcskakBd ¢dopmu. [lo
BbHIIIEH BHJ TIpWIMya Ha CTBKJIOTO W 3aroBa I[IOHSAKOra Ce Hapuya
,,OPTaHUUHO CTBHK/I0. ITeKCUTIachT e Mo-1eK OT OOMKHOBEHOTO CTBK/IO U
He ce yynu. Toii obaue e 1O-MeK ¥ MHOTO TI0-/IeCHO ce Apacka. OCBeH ToBa
TVIEKCUIVIaChT Ce aTakyBa OT OPraHUYHU TeYHOCTU 3a pasjivKa OT CTBKJIOTO.

Jpyr nosvmep, KOWTO ChAbprKa Lisiia Cepusi OT eCTePHU BPB3KH, €
mepuieHom. Tou MOXe Ja ce Tipelle B 3[ApaBU BaKHa 3a TEKCTU/IHaTa
MPOMHUIIUIEHOCT. [11aThT OT TepUJIeH e MO-yCTOMYMB Ha MadyKaHe, OTKOJIKOTO
1jlatoBere OT ecTrecTBeHU BiyiakHa. B CAILl To3u mnonuMep ce Hapuua
OAKpOH.
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ETO YE CTUI'HAXME 10 MASHUHUTE

Korato 3a npbB ITBT 3arOBOPHX 3a KapOOKCW/IHWTE KHUCETWHH, Ka3ax,
ye MOHSIKOTAa TM HapUuyaT MaCTHHA KHUCEeJWHM, 3al]0TO CbhCTaBAT 4yacT OT
MOJIEKY/IUTe Ha Mas3HUHUTe (Mactute). Cera Beue MOXKEM /a TOBOPUM 3a
Ma3HUHUTE.

[Tpeau BCMUKO OT OIMUT 3HaeM KaKBO TIpe/ICTaB/IsiBa efjHa Ma3HUHa. Ts
e BeIleCTBO OT pacTuTesleH WM >XUBOTMHCKU TPOU3XOZl, KOETO He ce
pa3TBapsi BbB BO/la, Ma3Hee Ha IWIaHe W BbPXy XapTHATA OCTaBsi Ma3HO
neTHO. TBbpAUTE Ma3HWHW TOHSKOra Ce HapyhyaT Macmu, a TeuHUTe —
macaoltl,

MoneKyiMTe Ha Ma3HUHUTE MpeJCTaB/sBaT eCTepU Ha IWlieposia 1
ce Hapuuar 2auyepudu. IIpy TOBa U TpUTe XUAPOKCU/IHMA TPyINH Ha
I7IULieposia ca KOH/eH3UpaH! C KapOOKCUTHU TPYMU OT MaCTHU KHCEeTUHM.
BbryiepogHuTe aTOMU BbB Bepurara Ha y4yaCTBYBAllJUTe MaCTHU KHCEJMHU
Morar fia 6bZaT KaKTO CaMO YeTHPH, TakKa W /iBajieceT U ueTUpHU. Te morar
Ja ObJaT KakKTO HAb/JHO HACUTEHW, TakKa W HEHAaCHUTeHW C eJHa A0 TeT
JBOMHU BPB3KM HSKb/le BbB Bepurata. [Jopu UM Koraro pasivkara B
MaCTHUTe KUCeMHW Ha TIJULEepUUTe e CbBCeM MaJika, Karo Isi/0
MOJIEKY/IUTe ca pa3nuyHu. [IpupofHUTe Ma3HHWHU Ca CJIOKHU CMeCH OT
pa3/IMyYHU [JIULIEPU/IH.

CMecuTe OT [JIMLEpPUAU, KOUTO CbABP)KaT TIPeAUMHO HACUTEHU
MaCTHA KHUCeMHU B MOJEKyJuTe CH, Ca TBbPAU. MasHUHUTE Ha
TOTUVIOKPBBHUTE >KMBOTHU — OBOpeuHara J0ii, OBYara JIOH, ClaHWHAaTa,
KOKoIllaTa Mac — ca BCe KbM Ta3u rpymna. CmecuTe OT IVIMLIepU/H,
ChAbpPXKAIlM B MoOJIeKy/JaTa CU 3HAuuTe/THO KOJMYeCTBO HeHAaCUTEeHU
KUCEeJIMHMW, Ca TeyHW. Mas3HUHWUTe Ha CTy[eHOKDPBHBHHUTE >XUBOTHU U Ha
pacTeHUsITa CIa/laT KbM Ta3u Ipylia — MOPYHOBO Mac/io0, MaMy4yHO Macjo U
T.H. (HKou pacTuTe/iHM Ma3HUHM Ca TBBPJU. TakuBa ca MacsjaTa OT HIKOU
BU/IOBE MaJIMU.)

Bcuuku ecTecTBeHM MasHMHM W Macja CbhIbp)KaT OJIeMHOBA
KUCeMrMHa. A Mac/JIMHOBOTO Mac/0 ChAbpXKa TPH ITbTH TOBeue OjieMHOBa
KUCeMHa OT BCHUYKM JPyr'M MaCTHU KHCE/NWHU, B3eTU 3ae[[HO.
Mac/iMHOBOTO Macsio e 610 Hali-Ba)KHOTO Macsio B ApeBHa ['bpius u Pum
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(a B Cpegu3eMHOMOPCKUTE CTpPaHW Jopu M gHec). Camara Jyma o1euHogd
W/iBa OT rpbLIKaTa U JlaTUHCKaTa Jyma 3a ,,Mac/inHa“.

[Ipy >KUBOTHWTE Ma3HWHUTE Ca OCHOBHUTE CK/aJjOBe Ha EeHeprus.
E/fiHa MoseKysia OT Ma3HMHUTE CbhAbpyKa /Ba IbTU [IOBeUe eHeprys OT elHa
IJIMKOTeHOBa MOJIEKy/ia ChC ChbljaTa rojeMuHa. BogopogHure atomu mnpu
MOJIEKYJIATe HAa MasHUHUTE Ca CBbpP3aHW CaMO C BBIVIEPOJAHU AarOMH.
Pa3kbCBaHeTO Ha Bpb3KaTa BbIVIEDOL-BOAOPOA W CBbP3BaHeTO Ha
BOZOPOJJHUTE aTOMU C KUCJIOPOJA € XMMUYHUAT TMPOL[eC, KOUTO MPOU3BEXK/IaA
eHeprus 3a opranusma. [Ipu riiMkoreHa rmoutu rojioBUHaTa OT BOJOPOJHUTE
aTOMM Ca Beye CBbpP3aHU C KUC/JOPOJHU aTOMU U OT Te3U BPb3KHA He MOXe
na ce usBneue eHeprus. (OT Apyra cTpaHa, IJIMKOTeHBT ce TpepaboTBa OT
opraHu3ma I0-jIeCHO, OTKOJIKOTO Ma3HMHATa, Taka 4Ye BCeKU BUJ MOJIeKy/ia
CY ¥Ma CBOETO MpPeIuMCTRO.)

[IBeThT Ha uHMCTaTa Ma3HMHA e Osy (YMCTUTE TEUHW Macjaa ca
Ge3uBeTHU). KBATUST, OPAaH)KEBUST WM UEePBEHUSAT LIBAT Ce Ib/DKA Ha
Ha/TMYMeTO Ha MaJIKM KOJTM4YeCTBa KapoTeH U MoZloOHU Ha Hero CheJHeHUs.
Mac/MHOBOTO Mac/Io TMOHSIKOra MMa 3e/IeHMKaB OTTeHBK, 3all[0TO ChbAbprKa
MaJiko XJ10po(uI, KOUTO e 6arpuIHOTO BelllecTBO Ha JIMCTara.

[1] [ToHsikora TeyHWTe Ma3HUHHU (Mac/aTa) Ce HapyuuaT TbCTU Macja,

32 Ja Ce pas3auyaBaT OT ,Macaara“ C JApyr BHJ MOJIEKY/IH, Karo
MUHepa/IHUuTe Macjia, eTepUYHUTe Macsa U p. 1
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MA3SBHUHWTE B KYXHATA

[Ipy mpUroTBSHETO Ha XpaHa /JOMaKWHUTEe WU3I10/3yBaT Ma3HUHaA.
Ma3nuHuTe (WM Macjara) MoraT fa Ce HarpsBaT [0 MHOIO IO-BUCOKa
Temrieparypa OT Bogara. Te morar ga ce Harpsiat A0 200°C wnuv gopu 1o
300°C, npeau ga 3anouHat Aa mnyiuar. Bogara kunu ripy 100°C 1 He moxe
Jla Ce HarpsiBa [0 TO-BUCOKW TeMIlepaTypyu OCBEH B TeH/pKepa TIof
HaJiAraHe.

Korato npoAiyKThT ce TTbpKH B Ma3HWHA, CU/THAaTa TOTUIMHA T'o obraps
OTBbH, HO He IO Hu3CyllaBa OTBbTpe. OCBeH TOBa Ma3HMHATa IpUzABa
JOITbTHUTE/IEH apoMaT Ha XpaHaTa M TpubaBsi KaJlopUM 3a Te3W, KOUTO Ce
HYXXJasAT OT THX.

[IpypogHUTEe Ma3HUHH, KOUTO YeCTO Ce WU3II0/I3yBaT IpU IOTBeHe, ca
Mac/ioTo (MasHMHA, MOJydYeHa OT MJISIKOTO), MacTa OT >KMBOTHMHCKHUTE
Ma3sHVMHU U MaCJIMHOBOTO U CJTBHUOIVIEZJOBOTO MACJ/IO OT PaCTUTETHUTE.

OO61110 B3eTO, Te3W Ma3HWHM Ca 3HAUUTETHO TIO-CKBITM OT HSIKOU
pacTUTe/SIHW Macja, KOMTO He Morar Ja Ce WU3I0A3yBaT 3a TOTBEHe.
Haripymep cemeHara Ha IaMyKa CbJAbprKaT 0KoJi0 25% macsio. Kato umare
rpeiBU/l KOJIKO TTaMyK Ce MPOU3BEX/a, MOXKeTe a CH MpPeICTaBUTe KOJIKO
00MKHOBeHO TpsibBa Jia e MaMy4YyHOTO Macsio. I BbIIPeKH TOBa TO He MOKe
Jla Ce M3I0/I3yBa 3a TOTBEHe, 3al0TO MMa HelPUsiTHA MUPU3MA.

Ta3u Mupu3Ma ce Ib/DKU Ha HEeHACUTEHW MaCTHU KUCE/IMHU, KOUTO Ca
YacT OT MOJIEKY/IUTe My. AKO IaMy4HO Macyio ce oO6paboTy C BOJOpO/, MpH
TOAXOASAIA YC/IOBUS, BOJOPOJHUTE aTOMU Ce TIPUChbeJUHSBAaT KbM
JIBOMHUTE BPb3KW. BCUUKM MaCTHU KUCETMHU CTaBaT HacUTeHU. B pesynrar
Ha TOBa T€YHOTO MacjiO Ce IpeBpbllja B TBbpPJa Ma3HMHA, KOATO e [10CTa
TIOXOA11]a 3a TOTBEHe.

TakuBa XWporeHUpaHd Ma3HUHU Ca ZI0CTa OOMKHOBEHO HeIo 3a
KyXHSITa B [THEIITHO BpeMe. PacTuTe/IHHWTe Mac/a ChIIlO Taka Ouxa MOI/M Ja
ce XuJporeHWpaT ¥ B TI0-MaJika CTeleH, Taka Ye Ja M[oJyuar
KOHCHCTeHLMAATa Ha KpaBe mMac/10. TakaBa Ma3sHMHA Ce Hapuya MAp2dpuH.

[ToHsiKOTa Ma3HUHUTE Ce pa3BasIsT WM PaHSCBAT, KOraTto IMpPecTOsT
MPOJ'B/KUTEHO, 0COOEHO W3BBH X/Ia[UHUKA. ToBa MOXe /a CTaHe IO
eIVH OT CJlefiHUTe Ba HauvHa. [[bpBO MasIkKu KOJIMYeCTBa VIULePULA MOXKe
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Jla Cce XUAPOIU3UPAT, C KOETO Ce O0CBOOOXKJaBaT MaCTHUTE KHUCETUHH OT
ectepHara MosieKysa. OOMKHOBEHO TOBa HsMa TrojiiMO 3HaueHHe, 3aljoTo
CTaBa B MaJjlka CTelleH ¥ UOBEK He MOKe Jla CXBaHe pa3iukara. Obaue ako
OT[leJleHaTa MaCTHAa KHCeJWHa € C KbCa Bepura (Zecer W TI0-MaJjiko
BBIVIEDOJHU aToMa), TS MUPUILIE OTBpPaTUTeNHO. Jlopy M HUILOXKHU
KOJIMUeCTBa OT TaKaBa KHCe/MHA B XpaHaTa Ile s HarpaBsT HerofHa 3a
KOHCyMaL[s.

EnyHcTBeHaTa o0OOWKHOBEHAa Ma3HMHA, KOSITO CBhIbp)Ka TaKHBa
KbCOBEPW)XHU MAaCTHU KHCEJIMHM, € MacjoTo. MacjioTo (KakTo U MIISIKOTO,
KOETO r'0 ChIbpyka) TpsibBa Ja ce a3y Ha CTYZEHO, 3a fia He rpansicalll. (Ot
Jipyra CTpaHa, MaprapyuHbT He CbhbAbp)Ka B MOJIEKY/UTEe CHU KbCOBEPWKHU
MacCTHU KucenuHH. [lopasiyu Ta3u nMpyUurHa He e HeoOXOAUMO Zia Ce IbPXKU
Ha CTY/JIeHO, OCBEH aKO UCKare Jia He e TpeKaeHO0 MeK.)

Opyr mbT, TMO KOUTO Ma3HMHUTE MOrar Ja TpaHscar, e upe3
npubaBsHeTO Ha KWUCJIOPOJHU aTOMU KbM BCsKAa OT JBOMHUTE BPH3KU B
Monekyiure. KbM egHa [JBOMHA Bpb3Ka Ce TIPUCHeAUHSABAT MO [IBA
KUCJIOPOJAHM aroMa, TIpU KOeTO Ce TIoJyvyaBaT MepOKMCH Ha MacTHara
KucearMHa. Te uMaT HerpusTeH BKYC.

EctecTBeHO Ma3HUHUTe 6e3 IBOMHM BPBH3KH HE MOraT /la IpaHsIcar 1o
TO34 HauuH. [lopasy Ta3u mpuyMHa XWUPOreHUpaHUTe Macjia Morar Jja ce
ObpKaT TpYA CTalilHa TeMIlepaTypa NpPOABL/DKATETHO Bpeme, 0e3 fga ce
pa3BasIsT.

[1] MiskoTO MOXKe /ia cTaHe ,,Krceso“, 6e3 ma 6bae ,,rpaHscano”, ako
My ce mpubaBAT CbOTBeTHU OakTepuu. [Io TO3M HauWH ce TMo/yuyaBaT
OBJIrapCKOTO KMCEeI0 MJISIKO U CMeTaHaTa, KOWTO ca Z0cTa NpusiTHU. Hsikon
BU/IOBE CUpeHe Ce OCTaBAT ,,/ia y3pesaT™ W ToraBa Te MOKe [a CbAbpyKaT
HSIKOU KbCOBEPWKHU KHUCeIUHU. Te ca J0CTa MUPU3/IMBY, HO TI03HaBauUTe,
KOMTO Ca MIPUBUKHAJIU C TAX, M CMATAT 3a JeaukKarec. 1
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BJ/IAJKHA bOA

[ToHsiKOora eHO Mac0 MOyKe Jla Chbp)Ka HeoOWYaliHO KOJTMYeCTBO
JTMHOJIOBA U JIMHOJIEHOBA KUCe/MHA B MOJIEKY/IUTe CU. AKO TaKOBa Mac/io ce
W3JI0)KW Ha Bb3/yXa, KbM BCUUKU JBOUHU BPB3KU Ha Te3U KUCE/MHU Iije Ce
MIPUCHEIUHAT KUCJIOPOAHU aTOMH. KHC/iopoaHUTe aToMU ce TIPUCheANHSIBAT
10 IBOMKMU U CBBP3BaT BBLITIEPOAHUTE BEPUTH Ha ChCeAHUTE MOjeKy/au. [1o
TO3W HauWH MacJIOTO B U3BeCTeH CMMChJI Ce TMOJMMepU3rpa U MOJIeKY/IUTe
My CTaBaT r'MraHTCKu. To ce BTBbp/siBa U CTaBa >kuiaBo. C Ipyru AymMu, TO
KaTo ye JIM U3ChxBa. TakrBa Macsa ce HapuiaT CoX/1Usl.

Haii-0OMKHOBEHOTO CBX/JIMBO MAacjO € /AeHeHOmoO Mdac/ao, KOeTo ce
rosryyaBa oT jieHeHo ceMel . Ako CbX/IMBO Mac/o ce HaHece BLPXY MeTall
WU bpBO, 0Opa3yBa ce xuiaB ¢uaMm. To3u ¢uaM e yCTOMUMB Ha Bb3AyXa
u Bozara. Karo mpernsATcTByBa AOCTbIIa Ha Bb3AyxXa M BojaTa, TOWU
mpe/ria3Ba bPBOTO OT W3KPUBSIBAHe WM W3THMWBaHe, a MeTaja OT
PBXK/IsICBaHe WU KOpo3wusi. Toil e 3aIliUTHO TTOKPUTHE.

3a ga ce mosyuu OnakHa 0os, MpUOaBST ce pa3IMUHU LIBETHU
NMUTMeHTU (OOMKHOBEHO HEOPraHWYHW CbeJUHEHUS, UWHUTO MOJIEKY/IN
ChAbpKaT aTOMUTe Ha OJI0BOTO, ILIMHKA, TMTAHa WIX Xpoma). AKo ce
npubaBAT CMO/UA, KOUTO TIPAaBAT (UIMa IO-)KWIaB U TI0-MaJKO KDEXBbK,
rosiyuaBa ce siak. (B pHelliHO BpeMe KbM OouTe ce TIpubaBsT Hail-pa3mMuHu
CUHTETUYHU CMOJTU U TOJTUMEepH.)

JIeHEeHOTO Mac/I0 MOXKe Jla Cce W3I0J/3yBa U 3a IPYTH 1je/i1, He caMo 3a
TIPUTOTBSIHETO Ha OnaykHM O0oM. AKO ce HaHece BbpXY IIaT, T0JydaBa Ce
Mywama (3a Maca). AKo ce CMeCH CbC CMOJIM U KOPKOBU UaCTUIH, TT0/Ty4YaBa
Ce JIUHOMEeYM.

[1] HaummeHoBaHUATA HA J/MHOJIOBATa Y JIMHOJIEHOBATa KUCe/IHHA
WABaT OT ,,JIeH". 1
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EITNJIOT
KAKBO A KAXKEM OIIIE

[Tocnepnute maparpady Ha TOCTeAHATa I/laBa MO)Ke OH Ch3JaBaT
BITeUaT/IeHHeTO, Ue CBeTHT Ha BbIVIEpOJa CBBPIIBA JOTYK; M Taka 6w Ouso,
aKO TOBa HauCTHHa e KpasT. Ho He e.

HoTyk a3 ce copsix caMO Ha Te3W OPraHUYHU CbeJUHEHUs], UUUTO
MOJIEKY/IM Ca U3rpajieHu OT aTOMUTEe Ha BbIVIEPOAa, BOAOPOAA, Xa/l0OTeHUTe
U Kuciaopoja. Bcepen TsX uMallle Hal-pa3duyHA — OT OeH3WHa 0
bna>xauTe 60K — U TIPU pa3IIe)KJaHeTO UM YCIISIX Jla 3aITh/IHS Ta3u KHHUTra
Y He oCTaHa MsCTO 3a Apyro. Hasara ce za cripa.

He ycriax ga ce cripa Ha TeHUI[WIWHA, OMOMMIMHA, pa3/IAUYHUTE
,,JJIEKapCTBa uyZl0“, BATAaMUHUTe OT rpynaTta B. He criomeHax ekcrnio3uBuTe,
He TOBOPUX M 3a TpUUYMHATa 3a BKyCa M MUpH3Mara Ha Jiyka. He ommcax
CbeJUHEHHWEeTO, KOEeTO IMpUJaBa 4YepBeHUs L[BAT HAa KPbBTA HWU, HHUTO
CbeIMHEeHHeTO, KOeTO TpaBU TpeBaTa 3eJ/IeHa.

He onucax v Haill-Ba)KHUTe BellleCTBa B )KMBaTa ThKaH: IPOTEMHUTE U
HYK/IEMHOBUTE KHWCE/IMHW, KOWTO YIpPaB/siBaT XUMKW3Ma Ha OpPraHU3MUTe,
rpeJlaBaT XapaKTepHUTe 4YepTd OT pOAUTeNM Ha Jelja U OIpejessT
CblLIeCTBEHUTE PA3/IMKU MeX/y JKUBaTa ThKaH U MbpTBaTa MaTepus.

MmMa [oCTaThbyHO Hellla, KOUTO He Ca OMUWCAaHW — BCUYKWA Te Ca
OpPraHWYHU CbEJUHEHWS,, BCUUKU Ca U/JIeHOBe Ha CBeTa Ha BbIVIEpOJA —
[IOCTaTbYHO, 34 /la Ce Harwulle Lsg/1a KHUra, KOeTO CbM U CTOPUJI.

BTopaTa KHWra ce 3aHMMaBa C Te€3W OPraHWYHU ChbeAWHEHUs, KOUTO
Cbbp)KaT aTOMU, HeCrioMeHaTH jjocera B ,,CBeTa Ha BbIviepoza“. IloBeueTo
OT Te3U CheJuHeHHs (HO He BCUUKH) ChAbPXKaT B MOJIEKY/IUTe CU eUH WU/IU
roBeye atomMy a30T. Ilopagu TOBa HapeKoX BTOpaTa KHWIra, KOATO Ce
3aHMMaBa C THX, ,,CBeThT Ha a30Ta“.

AKo HacTosIII]aTa KHUra BU e Ou/ia mojie3Ha ¥ MHTepeCcHa, HaZisiBaM Ce,
ye 11je MpoyYeTeTe U CeBallara.
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3ACJIYT'N

mare y10BOJICTBHETO Jla UeTeTe Ta3u KHWra Oiarogapenue Ha Mosima
6ubAUOMeKa ¥ HeMHUTE BCEOTAaHN IIOMOIIHUIIH.

http://chitanka.info

Bue cbIIlo MoKeTe Jla TIOMOTHeTe 3a oborarsiBaHeTo Ha Mosima
bubnuomeka. IloceteTe pabOTHOTO aTesiMe, 3a /la HAyuuTe TOBeYe.
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