15

IIuBO M MBLJIO

B 57011 ri1aBe MBI pACCMOTPUM HECKOJIBKO THUIIOB MOJIEKYJI, YTOOBI YBH-
eTh, KaK Pa3Inyus B UX IPUPO/Ie BIUAIOT HA XUMUYECKUE IIPOIIECCHI.
IIpexme Bcero, MbI 3atimeMcd ciupramu. CIIUpT — 9TO opranudecKas
MOJIEKYJIa, KOTOPaA COMEPIKUT XUMUUECKYIO IPYIIITY OIIPeIeJIeHHOTO
tuna. MojieKyJja cuupTa MOKeT ObITh OTHOCUTEIbHO MaJIeHbKOI, KaK,
HaAIpUMep, ¥ 9TUI0BOI0 CIIMPTA, KOTOPBIN XUMUKY O0BIYHO HA3HIBAIOT
STAHOJIOM. ATAHOJ — 9TO CIUPT, COAEPKAIIUIACS B IIBe, BUHE 1 BOJKE.
OnHAKO KPYIIHBIE U BasKHbIE OMOJIOTUYECKKE MOJEKYJIbl, HATTPUMEP
XO0JIECTEPUH, TaKIKe ABJAIOTCA cCIUpPTaMu. TaKUMU KPYIHBIMU MO-
JIeKyJlaMu MBI 3aiiMeMcs B ryiaBe 16. A ceiiuac pasbepemMcs, Iouemy
ATaHOJI PACTBOPSETCS B BOJIE, KaK OH IIPEBPAIIlaeTCs B YKCYC U KaKue
XUMHUUYEeCKUe PeakI[My B BallleM Teje AesaloT MeTaHOJ (ApeBecHBIHN
CIIUPT) ATOBUTHIM, B TO BpeMsA KaK 3TaHOJI 6e30I1aceH, 1o KpaiiHei Mepe
B YMEpPEeHHBIX KosnmuecTBax. Onupasach Ha MeXaHu3M, KOTOPBIH IT03BO-
JIeT HEKOTOPBHIM MOJIEKYJIAM PACTBOPATHCA B BOJIE, MBI PACCMOTPUM
CTpPOEeHMEe MOJIEKYJI MbLJIA U MacJja, YTOObI IOHATh, IOUEMY AJIS TOTO,
YTOOBI YAAJUTD 3aTrPASHEHUA C IIOCYABI ¥ CMBITh UX B KaHAJIU3AIUIO,
HYXHO MBLIO.

Cruprsl

dramos — 2710 sTaH (cMm. puc. 14.10), B KOTOPOM OIUH 113 ATOMOB BO-
mopoxa 3ameHen OH-rpyrmoii, HasbIBaeMoOIi TaK:Ke THAPOKCUIBHOMI
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rpynmnoii. Xumuyeckada opmysia atanona HsCH,COH. Ha puc. 15.1
n300parKeHbl fuarpaMMa U IapocTep:rHeBas MOIesIb dTaHoIa. B ara-
HOJIe, KaK U B 9TaHe, ATOMBI YIJIePO/|a NCIIOIb3YIOT YeThIpe TUOPU/THBIE
sp3-opOuTaNH NI 00PA30BAHNUA TETPAdAPUUECKON KOHDUIyparuu
cBaseil. KucIopos Takske CIONIb3yeT YeThbIpe Sp3-ru0puAn3upOBaHHbIC
opburanu. OfHa U3 HUX CIHYIKUT JJIS TOTO, YTOOBI COEIUHUTHCS C
aTOMOM yTJIEPOJa, ellle OJHAa UCIIOJIb3yeTCs IJIS CBSI3U C BOLOPOAOM,
a ocTaJbHBIE JBE COAEPIKAT Hello[eJIeHHbIe SJIEKTPOHHBIE Maphbl. TU
HeIo/leJIeHHbIe Maphl He MOKAa3aHbl HA CXeMe U B IIIapOCTePIKHEBOM
monenu Ha puc. 15.1. (Ha puc. 14.2 nusodpaskeHbI HETIOIeJJeHHBIE Taphl
KHCJIOPOJAa B MOJIEKYJIE BOJBI. )

i
H—(Il—(IJ—O—H
HH

Puc. 15.1. Cxema monexynv. smarnoaa (9muno6ozo cnupma),
JemoHcmpupyow,asi, KAk 6 amoil MoJeKyJie coeOuHeHb. amombl (66epxy ),
u ee wapocmepicHesas modensv (6HU3Y ). AmomvL 600opoda
NOKA3AHbL C8EM.ILO-CEPbLI MOHOM, Y2s1epo0 — cepuli,

a Kucaopod — uepHulm

O6paTuTe BHUMAaHME, UTO B IIIAPOCTEPIKHEBOM MOAEJN STaHOJIA
aToOM BOJOPO/A, COeMNHEHHBIN C KUCJIOPOIOM, 3aMEeTHO MEHBIITEe aTo-
MOB BOZOPOJa, COEINHEHHBIX C aToMaMu yriepoza. O6paTuBIINCH K
ITepuomguueckoii Tabautie (cMm. ryaaBy 11), MbI y3HaeM, UTO KHCJIOPO
B JefCTBUTENHLHOCTY CTPEMUTCA 3aXBATUTD 9JI€KTPOHBI, YTOOBI IIOJIY-
YUTh 3aMKHYTYIO, KaK y HeoHa, KoH(purypamuio o6oaouku. OqHaKO
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COBMECTHOE MCIIOJIL30BaHNE dJIEKTPOHOB B XUMUYECKOM CBA3U KUCJIO-
poza u yriepoja He BIIOJHe paBHOIIpaBHOoe. Kucaopoa oueHb CUJIbHO
MIPUTATUBAET dJIEKTPOHBI U TIePeTACKUBAET K cede YacThb AJIEKTPOHHOM
ILJIOTHOCTH OT BOJOpoza. JlomosHUTeIbHASA 9JI€eKTPOHHAA IIJIOTHOCTD
OpugaeT KUCJIOPOAY YACTUUYHBIN OTPUIATEIbHBIN 3apsa, a BOJOPO/I
13-3a IOTEePHU 9JIEeKTPOHHON IJIOTHOCTHU MPUOOpeTaeT YaCTUYHBIH I10-
JIOXKUTEJILHBIN 3apAJ. ITa IOTePs 9JIeKTPOHHOM MJIOTHOCTU IIPUBOIUT
K YMEHBIIIEHIIO Pa3dMepa 3JeKTPOHHOTO0 00JIaKa aToMa BOJIOPOia, YTO
¥ OTPa’KeHO Ha PUCYHKE OTHOCUTEJIbHO MaJbIM Pa3sMepoM ceprl, Co-
OTBETCTBYIOIIEN aTOMY BOJOPOJA, CBA3AHHOMY C KMCJIOPOOM. YTJie-
POJ 1 BOOPO, 00pas3yoIe KOBAJEHTHYIO CBA3b, IIOUTH OJUHAKOBO
IIPUTATUBAIOT 3JIEKTPOHBI. HOSTOMy OHU OeJIAT 9JIEKTPOHBI IIOYTHU
nopoBHy. Takum 06pazomM, B CpeJHEM 9JeKTPOHHAA IIJIOTHOCTD ¥ BOJAO-
pojzia, CBA3aHHOIO C YTIJIEPOAOM, O0JIbITIE, UeM Y BOJIOPO/a, CBIBAHHOTO
¢ KucaopogoM. B 0011iem cayuae COUpPT — BTO MOJEKYJa, B KOTOPOH
€CTBb aTOM yTIJIepoJa ¢ mpucoequHeHHOM K Hemy OH-rpynmnoii, u kpome
Hee JaHHBIN aTOM YTJIEPOa CBA3AH TOJHKO C BOJOPOIOM UJIU APYTUMU
aToMaMu yrjepoja.

IIpu KoMHaTHOU TeMIIepaType 3TaHOJI
KUMKW, a He Ta3000pa3HbIi

IIpu KOMHATHOM TeMIIepaType STaH ABJISETCS ra3oM, a 9TAHO — MKIUI-
KOCTBIO. [J1 COKMIKEHMA dTaHa ero Hallo oXJIaauTh 10 —89 ‘C, a sTaHOI
Hamo Harpers 10 78 ‘C, mpeskie ueM OH 3aKUINUT U IIPEBPATUTCA U3
SKUIKOCTH B ras. OTaH u 0oJiee KPYIHBIE YIJIeBOIOPOIbI, BXOAAIIE
B cocTaB He()TU, HEPACTBOPUMBI B BOJZle, TOTIA KAaK dTAHOJ U Oojiee
KPYIIHBIE CIIUPTHI B BOJIe PACTBOPAIOTCSA. OTAH U 9TAHOJ NMEIOT IOUTH
ONMHAKOBBIE PasMephl 1 mmoxoxkue popmel. Tak mouemy ke 3TaHOJI,
B OTJIMYME OT 9TAHA, PACTBOPAETCS B BOJE I HAXOAUTCS B KUTKOM CO-
CTOSHHUMU IIPU KOMHATHOU TeMIieparype?

Kaxk y:ke ObIJIO KPaTKO OTMEUYEeHO, NMEeIasics ¥ dTaHOoJIa T'U-
apokcunabHad rpynmna (OH) npuBHOCUT nBa HEGOJIBINNX N3MEHEHUS.
AToM KuCI0pO[a HECeT YaCTUUHBINA OTPUIATENbHBIN 3apsil, a aToM
BOJIOPO/Ia — YACTUYHBIN MMOJOKUATENbHBIN. CXeMaTUYeCKU 3TO 0003HAa-
uyaerca Tak: O3 —HS* (rpeueckas 6yxBa d (1e1bTa) NCIOIb3YETCA 31eCh
B 3HAUEHUU «UYACTUYHBIN» ). 3a JeJIbTOM’ CIeLyeT 3HAK 2JIEKTPUUECKOT0
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3apsaga aroma. BeanunHa 9JIeKTPOHHOM IIJIOTHOCTH, IlepeaaBaeMas
ot atroma H ¥ aromy O, oueHb Maja — MHOTO MeHbIIIe 3apAa OTHOTO
2JIEKTPOHA, KOTOPBIH ITepesaeTcs B Takoii couu, kak NaCl, riae noHsbl
obosnauaiorca Nat u Cl~. CBa3b MeKAy KUCJIOPOLOM U BOLOPOLOM B
OCHOBHOM KOBaJIEHTHAas, a He MOHHAas, Kak B NaCl. OnHako uacTuuHbIE
s3apanbl Ha aromax O u H HeBeposaTHO BaskHBI. OHU BO3BHUKAIOT U3-3a
0CcO0eHHOCTeI MOJIEKYJIAPHBIX OpOUTAIell, OTBEUAIOITNX 3a KOBAJIEHT-
HYIO CBS3b KHCJIOPOIa 1 BOAOPOa. ITU YACTUUHEIE 3aPAAbI IIPUBOIAT
K TOMY, UTO STAHOJI OKa3bIBAETCA JKUAKOCThI0. Eciii 1103BOINTE cebe
JeTKoe TpeyBeJuUeHne, TO MOXKHO CKa3aTh, UTO 6e3 ToTo »Ke poaa
YACTHUUYHBIX 3aPsA0B HA aTOMaX KIHCJIOPOAa M BOLOPOLA B MOJIEKYJIaxX
BOJBI YKM3HDb HE MOTJIa OBI CYII[eCTBOBATE.

ITaHOJ ABJIAETC KUAKNIM, IIOCKOJbKY ONMCAHHbIE HEOOIbIIINe
U3MeHeHUs MPUBOJAT K ITOABJIIEHUIO CBOETO POJa XUMUUECKUX B3au-
MOJEeHCTBUMN MeyKIy MOJIEKYJIaMU, KOTOPbIe Ha3bIBAIOTCSA BOJOPO/I-
HBIMU CBA3AMN. BomopoaHble CBsA3M HAMHOI'O — IPHUMEPHO B IeCATH
pas uau 60ojiee — yCTYHaIOT IO CUJIe HACTOAIIUM KOBaJEHTHBIM
XUMHUUYECKUM CBA3IM. UTOOBI TOUHO OIIMcCaTh 0OpasoBaHue BOMIO-
POAHBIX CBA3eli, He00X0oquMa KBAHTOBAsA TEOPUs, OMHAKO MOJYIUTh
nmpeacTaBjeHNe Ha KaueCTBEHHOM YPOBHE MOJKHO, paccMaTpuBas
9JEeKTPOCTATUUYECKOe B3aMMOAEHCTBYE MEKAY YACTUUHBIMU 3aps-
mamu. BogopoaHas ¢cBsI3b 00pasyeTcs, KOra YaCTUUHO ITOJOMKUATEb-
HBII aTOM BOJZOPOJA B OLHOM MOJIEKYJIe IPUTATMBAETCA K YaCTUUHO
OTPHUITATEILHOMY aTOMY KHUCJIOPOIa B IPYToi MOJIeKyJIe. 3a CUeT 3TOTO
MPUTAKEHNUI aTOM BOJOPOLA OJHOM MOJIEKYJIbI STAHOJIA TATOTEET K
CTPOTO OIIPeIeIEHHOMY ITOJIOMKEHUI0 OTHOCUTEJLHO aTOMa KUCJIOPOoaa
IPYToii MOJIEKYJIBI ATAHOJIAa. ITO IPUTAKEHIIE YAePKUBAET MOJIEKYIbI
STAHOJIA BMECTE U [eJIaeT BeI[eCTBO KUIKIM IIPU KOMHATHOM TeMIIe-
patype. B aTaHe TakOro OTHOCUTEIHHO CUJILHOTO MEXMOJIEKYIAPHOTO
B3aMOJEeNCTBUA HET.

Tensno — aTo popma KuHeTHMUeCKOI sHepruu. IIpu nmoBwIIeHEUYN
TeMIlepaTyphbl 0€CHOPATOUHOE ABUIKEHNE MOJIEKYJ YCUJINBAETC.
B sTaHe MOJIEKYJIbI He UCTIBITHIBAIOT CUJIBHOTO IPUTAKEHUA IPYT K
apyry. IIpu KOMHaATHOM TeMIlepaType TellJOBble JBUKEHUI He II0-
3BOJIAIOT MOJIEKYJIaM 3TaHa COeAUHATLC, 1 II09TOMY 9TaH SIBJISETCS
rasom. [IpemcraBbTe cebe, UTO BHI, Aep:ka 3a PYKH APYTOro YeJ0BeKa,
mo0esKaan ¢ HUM B IIPOTHUBOIIOJOKHEIX HalpaBaeHuAx. KEciu Baie
pykomo:kaTtue ciaboe, OHO pa3opBeTCA, U BhI pas3beKuTeCh, KakK
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MOJIEKYJIBI aTaHa. Eciu jke Bbl Jep:KUTeCh 0UeHb KPEIIKO0, TO OCTaHe-
TeCh BMECTE U CTAHeTe [BUTraThCs, OYATO CBSI3AHEL APYT C IPYTIOM, KaK
MOJIEKYJIBI 9TAHOJIA.

Puc. 15.2. Yemobipe moseKYy bl IMAHOAA CEA3AHbL 6 UENOUKY. AMoMbL
KUCL0p0da Ha 3mOM PUCYHKe U300paxternbl memHo-cepbimu. Kucaopod,
NOMUMO CEA3AHHBLY C HUM AMOM08 8000poda u yzaepoda, umeem 0ge
HenodeneHHvle napyl. [IImpuxosuvie TUHUL NOKA3bLEAIOM 6000PO0HbLE
cea3u, komopuvie udym om amoma H eudpoxcunvroil epynnbvt 00HOIL
MOJLEKYJlbl SMAHONA K HenoOeleHHblM NApam KUciopooa
Opyzoil moJseKy bl IMAHOLA

Ha puc. 15.2 n3o0paskeHbl UeThIpe MOJIEKYJIbI 9TaHO0JIa, COeNHEH-
HBIE B IIETIOYKY BOJAOPOAHBIMY cBA3sIMU. IIITpUXOBbBIE INHUU UAYT OT
Bogopoaa B OH-rpyiie ogHONM MOJEKYJIbI 9TAHOJIA K HEelo e IeHHO
mape Ha aToMe KMCJI0Opo/ia APYToi MOJIeKyJIbl aTaHoaa. Hemoxenenuas
mapa mMeeT BBICOKYIO 9JIEKTPOHHYIO IIJIOTHOCTD, TAK UTO YACTUUHO
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TIOJIOKUTEJIBHBIHN aToM H IpuTsaruBaeTcs K 3JIeKTPOHAM HeIoAeIeHHO
Imapsl KUCJIOPOaa. ITO IPOJOJIKAETCA OT OJHONM MOJIEKYJIbI 3TAHOJIA K
IPYroi, u Tak obpasyercs memnouyka. JKuIKui 9TaHOJI COCTOUT U3 IIeTI0-
YeK MOJIEKYJI, KOTOPbIe COeIUHAIOTCA BOJOPOAHBIMHY CBA3AMU. Bomo-
POIHBIE CBSA3Y AEJaI0T 9TAHOJI KUIKUM IIPU KOMHATHOM TeMIlepaType,
HO OHU OTHOCHUTEJIBHO cjlabble. ITU CBA3U IMOCTOSHHO PaspyIIaiTcs
¥ PEOpPraHmsyIioTcs, HO B CPeJHeM KasKaasi MOJeKyJa dTaHOJIa UMeeT
BomopoaHYyIO ¢cBa3b (H-cBsA3E) ¢ 0HOM MM HECKOJbKUMU APYTUMUI
MoJieKyaaMu aTarosa. OMHAKO ecyiu JOCTaTOYHO CUJILHO HAT'PeTh ATa-
HOJI, TeIJIOBBIE IBUKEHUA HAUHYT paspymniaTsb H-cBsA3U, U MOJIEKYJIBI
OyayT pasieraTrbcs. TemmepaTrypa, IpU KOTOPOM TEMJIOBOM 9HEPTUU
JOCTaTOYHO AJIA pasiesieHrsa MOJIEKYJI 9TaHoJIa, — 9TO U eCTh TOUKa
KuneHus, pasHad 78 °C. Ilpu sToii u 6ojee BLICOKOU TeMIIlepaType
9TAHOJI CTAHOBUTCS I'a30M.

Boma o6pasyeT BogopoaHbIe CBA3U

Bepuemcsi K BOIIPOCY O TOM, ITI0YE€MY BOJOPOJHBIE CBSI3U HEOOXOJUMBI
nna xkusHu. Boga (Hy0) nmeer oueHb MasieHBKYIO MOJIeKYay. 1o
MOJIEKYJIAPDHOM Macce oHa cpaBHUMa ¢ KucaopogoMm Oy, azoTom Ny
u meranoMm CH,, KoTOpble TP KOMHATHOM TeMIlepaType ABJIAITCA
razamu. Boja comep:KuUT OJUH aTOM KHCJIOPOIa, CBA3AHHBIN ¢ IByMS
aromamu Bogopoza. Kak u B ciyuae ¢ 9TaHOJIOM, KHCJIOPOJ CO3LaeT
KOBAJIEHTHBIE CBA3U C aTOMaMU BOJOPOJA, HO B KOBAJIEHTHOU CBA3U
O-H 571eKTpOHEI fenaTCA He UeaJbHO IOPOBHY. B MOJIeKyJie BOABI
KHCJIOPOJ IepeTATuBaeT YacTh 9JIEKTPOHHOM MJOTHOCTU OT aTo-
moB H. JleMOHCTpUpYIOIIasd 9TO cXeMa MOJIEKYJIbI BOAbI BBITJISIUAT
rak: H3*—0%—H3", YacTruHO HOI0KATEIHHBIE ATOMBI BOJOPOAA OLHOI
MOJIEKYJIbI BOJBI IPUTATUBAIOTCA K YJACTUYHO OTPUIIATEIbHBIM aTOMAM
KHCJIOPOLa APyroi mosexyabl. OmHA MOJIEKYJIa BOIBI MOKET CO3IaTh
IO UeTHIPEX BOJOPOIHBIX CBA3EH.

CxemMaTuyecKasa UJJIIOCTPAIIUA BOJOPOIHBIX CBSA3El BOABI IPEI-
craByieHa Ha puc. 15.3. IleHTpasbHaA MOJIEKYJia BOIbI MMEET YeThIpe
BOJOPOIHEBIE CBSI3U C OKPYKAIOIMMU YeThIPbMA MoJeKyaaMmu. e
TUAPOKCUIbHBIE I'PYIIIEI ATOH IIEHTPATBLHON MOJIEKYJIbI BObI CBA3aHBI
BOJOPOIHBIMHU CBSIBAMU C IBYMSI aTOMaMHU KHCJIOPOIa IPYTUX MOJIE-
KyJI Bogbl. IIpy 3TOM ruipOKCUIBHBIE TPYIIIEI IBYX APYTUX MOJIEKYJI
BOJIBI 00PA3yIOT BOAOPOAHBIE CBA3U C ATOMOM KUCJIOPO/Ia IIeHTPATBLHOM
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MOJIEKYJIbI. B oT/imume oT MOZe I MOJIEKYJIBI, IPecTaBIeHHON Ha
puc. 15.3, BogopogHbIe CBA3U He OTPAHUUYUBAIOTCSA 3TUMU HATHIO
mosaerysamu. Karknasa ns ueTsIpex BHEITHUX MOJIEKYJI caMa CO3LaeT
OKOJIO UeTHIPEX CBABEH C IPYrUMU MOJEKyJaMu BoAbl. B pesysibrare
TIOJTyYaeTCs CETh BOJOPOJHBIX CBABEH.

|
W

Puc. 15.3. Ilenmpaavrasn moaexkyna 600bL C6:3aHA 6000POOHbLMU CEA3AMU
C 4emulpbMsi OKPYHCAOUUMU MOLEKYAAMU 800bl. AmombvL 6000poda u3 08yx
2UOPOKCUNbHBLX 2PYNN UeHMPAJLbHOU MOLEKYAbL 600bL C8A3AHYL C 08YMA
amomamu Kucaopooa 0pyzux mMoaeKyi, @ Amom Kuciopooa
UeHmMpaabHOoll MOLeKYLbl 600bL npumaszueaem 0ee euOPOKCUNbHYLE
c6a3u 08yx Opyzux mMoaeKys 600bL

Tensma npu KOMHATHO# TeMIlepaType JOBOJbHO MHOTO, TaK UTO
BOJIOPOIHBIE CBSIZY MEKIY OSHUMY MOJIEKYJIAMU BOJBI IIOCTOSAHHO Pas-
PYIIIa0TCA ¥ BMECTO HUX 00pa3yI0TCA BOJOPOAHBIE CBABHU C IPYTUMU
MoOJIeKyJiaMu BOJbI. II09TOMY ceTh BOLOPOIHBIX CBA3El He ABIAETCA
craTuyHo¥. OHA TOCTOAHHO TPaHCHOPMUPYETCI U PEOPTAaHU3YETCA.
XapaKTepHbIII BpeMEeHHOM MAacIITad aTOi peopraHu3aIiii BOJOPOSHBIX
CBsA3el OB M3MepPeH IPU IOMOIIIM CBEPXCKOPOCTHON NH(ppaKpacHoit
CIEeKTPOCKOIIMH U cocTaBasgeT mpumepHo 3 uc (1 me=10"12¢).”

* Dra 6LICTpa$I peopranusanusad CeTu BOOOPOAHBIX CBA3EH JUIIIaeT CMbICIa

BCAKUMI Pas3roBop O maMfATU BOAbI, HA KOTOPYIO 4aCTO CCHIJIAIOTCA I'oMeOoIiaThbl
1 OKOJIOMENUIINHCKNE IIIapJaTaHbl. — Hpumelt. nep.
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JKu3Hb ocHOBaHa HA XUMUYECKUX PEAKIIUAX, KOTOPbIE IIPOTEeKAIOT
B Boje. KocMuueckuii anmaparT, OTIIPaBJIeHHBIN HegaBHOo Ha Mapc,
UIIEeT He CTOJILKO HeIIOCPeACTBeHHEIEe CBUAETeIbCTBA CYIIeCTBOBAHU
B IIPOIILJIOM JKM3HM, CKOJIbKO IPUSHAKU CYII[eCTBOBAHUS B IIPOIIJIOM
JKUAKOM Bombl. JKuakasa Boma nmMeeT HACTOJIbKO (yHIAMEHTAIbLHOE
3HAUEHMe [JIA CYIIeCTBOBAHUS KU3HU, UTO €€ IIPUCYTCTBIUE ABJIAETCS
HE00XOAMMBIM 1, BOBMOKHO, TOCTATOUHBIM JIJIA STOTO YCIOBUEM. Y IU-
BUTEJbHBIE CBOMCTBA BOAbBI, KOTOPHIE UPEe3BLIUANHO BAXKHBI AJIA IIPO-
TeKaHUI OMOXMMUYECKUX PeaKIlnii, SBISIOTCS CJIeJCTBEM CTPOSHI S
9TOIi CeTH BOJOPOIHBIX CBSI3EHM U ee CIIOCOOHOCTU K peopraHu3aIiuu.
CBolicTBa BOJbI II03BOJISIIOT IIPOTEKATH OTPOMHOMY UHCJIY XUMUYECKUX
TIPOIIeCCOB, HEOOXOMMMBIX AJIA JKU3HU. Hampumep, MeHHO B BoJe
IIPOMCXOIUT (POIAUHT OJIKOB. "

Benku — 9T0 0ueHb 60JIBINITE T YPE3BLIYATHO CJIOKHBIE MOJIEKYJIBI,
OTBETCTBEHHBIE 3a OOJILIIIMHCTBO XUMUUYECKUX IIPOIIECCOB B HAIIIUX
Teaax. Korga 6eIKu XUMHUUECKU IIPOU3BOAATCSA IPYTUMU OeJIKaMu,
TO MMePBOHAYAJILHO OHU He 00JI1aJaloT IPaBUJIbHON KOH(UTrypalueii
IJIS1 BBIMMOJHEHU cBOUX (pyHKI M. OHM HAXOOATCA B PA3BEPHYTOM
cocToAHUU. Y OEJIKOB €CTh YUACTKU, KOTOPhIe BCKOpPEe 00PasyIioT
BOJIOPOJHBIE CBA3M C BOAOM, U YUACTKU, KOTOPBIE OOJIbIIIE TOX0MKHI
Ha YIJIeBOJOPOJALI U HEe XOTAT CMEIINBATLCA C BOAO. Beslok MeHseT
CBO€ CTPOeHUEe, CKJIAAbIBAsACh TAKUM 00pa30M, YTOOBI TUAPOGUIbHEIE
(/r0041II1e BOAY) YUYACTKY HAXOAUJINCh CHAPYKU U KOHTAaKTHUPOBAIN
¢ BOIOIi, 06pas3ys ¢ Hell BOLOPOIHBIE CBA3M, a TuApododHbIe (136era-
IOII[Me BOJbI) YUACTKU pPacIojarajnch BHYTPHU, BAAJIU OT BOoAkI. Takoe
n3bupaTeJbHOE B3aNMOJeiCTBIE C BOLOM — BaKHAaA ABUIKYIIAs CUIA,
momoraroiras 6eJJKaM IPUHIMATH MPABUILHYIO (POPMY, HEOOXOAUMYIO
IJis BRITIOJHEHUS uX PyHKHuii. IMeHHO 6Jylaromapss TOMY, UTO BOJa
MOJKET JIETKO PEOPTaHM30BLIBATE CBOIO CETEBYIO CTPYKTYPY, CO3IaBasd
¥ pa3pylias BOJOPOIHbIE CBA3M, OHA JeTKO IIOJIePiKIBAET CTPYKTYP-
HbIe Tpeo0pa3oBaHua 0eJTKOB M OTPOMHOE UHCJIO IPYTUX XUMUUECKUX
MIPOIeCCOB, KOTOPHIE IPOTEKAIOT B KUBBIX OPraHU3MaX.

DonguHrOM (MU YKJIALKOHN ) 6€JIKa Ha3bIBAIOT IIPOI[ECC CAMOIIPOM3BOJIBHOTO
CBOpaUYMBaHUA AMUHOKUCJIOTHOM I[enu 0eJIKa B YHUKAJIbHYIO, XapaKTePHYIO
JIJIsI Hee IIPOCTPAHCTBEHHYIO CTPYKTYPY. BOJIBIINHCTBO OHOJIOTNUECKY 3HAUN-
MBIX CBOMCTB 0€JIKOB IIPOSBJIAETCA TOJHKO B TAKOM CJI0KEHHOM COCTOSAHUMI, —
Ilpumeu. nep.
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Boma — BeJuMKMII paCTBOPUTEJb

OmHO 13 CBOYCTB BOABI — €€ CIIOCOOHOCTb PACTBOPATH OUEeHb ITNPOKUIT
HabOp XMMMWUYECKHUX coegnHennii. MbI ysxe o0cysxmain, uro coab NaCl
pacTBopseTcs B Boze ¢ oopasoBaureM nouHoB Na' u Cl~. ITooxnresnb-
HbIEe NOHBI OKPYKEeHbI YACTUYHO OTPUIIATEILHBIMY ATOMAMU KHCJIOPOIA
BOJBI, 4 OTPUIATEIbHBIE MOHBI — YACTHUYHO MOJOKUTEILHBEIMU aTOMA-
Mu Bogopoaa Boabl. Cosib pacTBOpsieTcs 6Jaroaps ClioCOOHOCTY BOABI
XOPOIIIO B3aMMOIEMCTBOBATh KaK C KATUOHAMU, TaK U C aHMOHAMU.
Boga Tak:ke MOKeT paCTBOPATH OUEHb IITMPOKUI HAGOD OpraHUYeCKUX
BelrecTB. Bosa He pacTBOPAET yIJIeBOIOPOALI BPOIe 9TaHa, HO OHA pac-
TBOPSET TaKue OpTaHnuvYecKure MOJEeKYJIbl, KaK 3TaHO0JI, COAePIKAIII
rugpoKcuiabHyio rpynny (—OH) wiu gpyrue rpynisl, nmMmeromniue caado
WJIV CUJIBHO 3apssKeHHbIe yuacTKu. Boma pacTBopseT 3TaHoJI, 00pasys
BOZOPOJHBIE CBA3Y C T'MAPOKCUJIBHON I'PDYINOI aTaHoga. B uncTom
STAHOJI€ BOJOPOJHBIE CBA3M MEKIY MOJIEKYJIaMU 9TAHOJIAa 00Pa3yoT
IeTIoOYKM, n3o0pakeHHbie Ha puc. 15.2. Korga stamosa momazaeT B
BOJIY, BOJIa MOKeT 00Pa30BBIBATH BOJAOPOAHBIE CBA3U C TUAPOKCUIbHBI-
MU TPYIITIaMU 3TaHoJIa, BKJIOUAA MOJIEKYJIBI ATAHOJA B € IUHYIO CETh
BOJOPOIHBIX cBA3eli. Bogka, mo cyTu, mpeacTaBisieT co00il 9TaHO
B Bojle. BUHO — 3TO Bojia ¢ MEHBIITUM KOJMUYECTBOM 9TaHOJA, UeM B
BOoAKe. BuHO TaKKe cOMeps;KUT OOJIbIe OpraHuYecKue MOJIEKYJIbI,
IpUAAOIe KPACHOMY BUHY €ero IIBeT, a BCeM BUHAM — XapaKTepHbIe
IS KasKJA0T0 M3 HUX apoMaT U OTTeHKHU BKyca.

JTAHOJI yYACTBYET B XUMUUYECKNX PeaKITUAX
C KHCJIOPOIOM

Eciu BUHO CIUIIIKOM J0JTO HAXOAUTCA Ha BO3AyXe, OHO MMOPTUTCSH,
ImpeBpaIasch B YKCyc. YKCYC MOKHO I[eJleHallPaBIeHHO MOJYIUTh
myTeM cOpasKMBaHUS BUHA. XMMUUYECKUe peakIlnu, IIpeBpalaime
BUHO B YKCYC, B I€MCTBUTEJIbHOCTH OCYII[ECTBISAIOTCA YKCYCHOKUC-
aeiMu 6axkTepuamu (Acetobacteraceae), KOTopble B IPUCYTCTBUU
KHUCJIOopoZa CIIOCOOHBI IPEeBPAIATh 9TAHOJ B YKCYCHYIO KUCJIOTY.
ITOT IPOIIECC IPOTEKAeT KaK II0CIeI0BATEILHOCTD ABYX XUMUYECKUX
pearmuii:
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CH;CH,0H — CH;CHO + H,,
2CH;CHO + 0, — 2CH;00H.

Cuauaga stanosa (CH3CH,OH) npeBparjaercsa B aleTaabIeTruyg
¥ ra3000pas3HbIi BOAOPOL (BEPXHAA CTPOKA), a 3aTeM JABEe MOJIEKYJIBI
aleraJbIeruia 1 ofHa MOJIeKyJa Kucjaopoza (IBa aTroMa K1UCJI0poaa)
IIPeBPAIAaIOTCS B IBE MOJIEKYJIbI YKCYCHOM KHMCJIOTHI, KOTOPAs U €CTh
ykcyc. CTpoenue sTaHoJa n3obpaskeno Ha puc. 15.1, a ma puc. 15.4
IIOKa3aHO CTPOEHUeE aleTaJbAernaa (BBepPXy) U YKCYCHON KMCIOTHI
(BHU3Y). B atneranabaeruie u yKCyCHOM KUCJIOTE aTOM yTJjeponaa, 000-
sHaueHHbI C;, oO6pasyer MeTuabHYIO rpynny. C; cBsg3aH ¢ TpeMd
aToMaMu Bomopoaa u aromoM yriepoaa Cy. B amreranpaeruge atom Cqy
TaK’Ke CBA3aH C OAHUM aTOMOM BOJOPOJA 1 ABOWHOI CBA3BIO C KIUC-
JIOPOZIOM.

Puc. 15.4. Ayemanvdezud (86epxy) u ykcycuas kucaoma (6Hu3y ). Amomot
Kucaopoda u3obpaxcervt 6 6ude memHo-cepvlx cpep. Amom yzaepoda Cs
6 auemaavoezude casasan ¢ Cy, c 6000podom u 080ILHOLL C853b10 C KUCIOPOOOM.
Amom Cy 6 ykcycHoi kucaome ceasan ¢ Cy, 080UHOU c6:43b10 ¢ KUCIOPOOOM
U 00UHOYHOIL C8A3b10 C OpY2UM AMOMOM KUCAOPOOA, 8BXOOAUUM 8 COCNAE
2UOPOKCUNLbHOU 2pYNNbL
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