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[lpeomncnoBue

Hoporue crapiieKjIacCHUKU!

Bbl HaunHaeTe U3yYaTh CUCTEMHBIA KyPC OPraHUu4YecKoil
XUMHWH, HAIIMCAHHBIN IJIA IIKOJ U KJIaccoB 6a30BOTO YPOB-
HiA, a TAKI}Ke arpoTexXHOJIOIHNYecKOoro U 0MoJIoro-reorpagu-
yecKoro npodpuieii. ABTop yOeKIEH, YTO BbI CAeJal BbI-
6op npoduasa B cTapIileil IKOoJe OCO3HAHHO, TEM He MeHee
OH IIpejIoJiaraeT, YTO HEKOTOpEIe M3 Bac (XoTeloch ObI,
yToObl TAKHMX CTAPIIEKJACCHUKOB OBLIO OYEHb HEMHOTIO)
MOTYT H3MEHHUTH CBOE pellleHue U B JalibHeiilneM BbIOpaTh
npodeccuio, KOTopas CBA3aHa C U3YYEeHHMEM XMMHHU B BbIC-
mnreit miKoJie. JIyia 3TUX HEMHOTUX CTAPIIEKJIACCHUKOB, TaK
JKe KaK ¥ 1A yYaliuXcs, U3YyJaloluX XUMHUIO Ha 0a30BOM
YPOBHE, aBTOp IIpeJJjaraeT HauaTh H3y4eHHe Kypca ¢ opra-
Hudyeckoll xumuu B 10 Kiacce u IpOAOJIKUTE ero obliei
xumwueii 8 11 kaacce.

ITogasnamiliee 6oabitnHCTBO (6ostee 90% ) TecTOBBLIX 3a-
maauii EI'D cBazaHo ¢ o0mieil 1 HeopraHMYeCcKOH XUMHEH,
ITosTomy B 11 Kiacce aBTop mpepjiaraeT M3y4eHHUE OCHOB
o011eli XMMWM, KOTOPbIE IIO3BOJAT HE TOJBKO YCIEIIHO
OOATOTOBUTECA K caade EI'D, Ho 1 ocosHaTh eIUHCTBO Op-
raHu4YecKOM M HeOpPraHMYeCcKOM XMMHHN, YBUAETH €€ BKJIAJ
B ()opMHpOBaHME eJUHON eCTeCTBEeHHOHAYYHOM KapTHHBLI
Mupa.

Kypc opranndeckoii XMMHM, TaK Ke KaK H Kypc o0Ieit
XUMHH, HECMOTPS HA HeDOJIbIIOE KOJIUYECTBO YaC0OB, OTEE-
OEHHBLIX HA UX U3YyYeHHe, aBTOP HOCTApAaJicA IPeAcTaABUTh
CHCTEMHO ¥ JIOCTATOYHO IIOJHO JJA TOT'0, YTO0BI T€ HEMHO-
rvde BBIOYCKHHUKH, KOTOPbIE peliaT M3MEeHHTH IpPOdHIb
00ydYeHHUA B BBICIIEH IIIKOJIEe, CMOIVIA CAMOCTOATEIbHO BOC-
HOOJHHUTE MpoGenbl B 3HAHHUAX M0 XUMHUH OJA YCIEINHOM!
coauu aToro yuebuoro mpeamera B pexxume EI'9.

ABTOp mocrapaica MaKCHUMAJILHO CBA3aTh KYPC XUMHHA
C "KU3HBLIO M IIOKAa3aTh, 4TO 0e3 3HAHUA XUMHUU BOCIIPHU-
THE OKPY:KAWINEero Mupa 6yaerT HelIOJHBIM, 8 XUMHAUYECKH
HerpamMoTHOe o0pallleHHe ¢ BellleCTBAMM, MaTepuaJaMy U
OpoleccaMi I'PO3UT HeMAaJbIMU OefaMH AJIA CaMOT0 4eso-
BeKa, 1A CTPaHbl, B KOTOPOI OH KHUBET, W JIJId ILIAHETLI
B IIEJIOM.

IIpencrasnesunie B 10—11 Knaccax Kypchl opraHuuye-
CKOii 1 00111ell XMMWHM BBIMOJIHAOT, II0 MHEHUIO aBTOPA, UH-
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TerpUPYIOMIYVI0 (PYHKIIUIO: IMO3BOJAKT HA OCHOBE XHMHUH
00BEeIUHUTDL €eCTEeCTBEHHOHAYUYHBbIE 3HAHUA 10 (Qu3uKe,
OHMOJIOTMM, SKOJOruH, reorpapuu. MayueHnMe XUMHUH II0
8TOMY Y4YeOHHMKY IIO3BOJHT HMHTErPUPOBATH XHMMHUYECKUE
BHAHUA M C TYMAHHTAPHBIMYA TUCHUILMIMHAMHA: HCTOPHEH,
JUTEPaTypPoi, MEPOBOM Xy/A0KECTBEHHON KYIbTYPOil,

HNayuenne xumMuy Ha 0a30BOM YPOBHE HPEANOJATAET II0-
CTOAHHOE o0pallleHHe K pasjiHYHbIM HCTOYHHKAM XHMH-
yeckoli uHGpopMmanun: HMuTepHeTy M ApPyruM cpeacTBaM
MaccoBoi uHpopMaluu, (G PoBLIM 00pa3oBaTeIbLHLIM pe-
cypcam (IIOPam) — nia noAroToBKU cOOOIIeHU M U IIPE3eH-
TAUA. 9TO MO3BOJUT BAM OBITH YCIEIIHBIMH HE TOJBKO B
ITKOJIe, HO U B OyAyIIeid mpodeccuoHanbLHON AedATeabHOC-
Tu. BeZb HA PBIHKE TPY/a BOCTPeOOBAHLI B IIEPBYIO OUYepeab
UHMOPMAI[MOHHO KOMIIETEHTHBIE CHEeNHalUuCThl, CIOCOD-
Hble d9()PEeKTHBHO OPHEHTHUPOBATHLCA BO BCEM MHOroobpa-
3HH HeoOXOoAUMOI HHGOPMAIHMKA, IOJAYYATL U AHAJIHIHPO-
BAThL €€, IPUHHUMATE PEelleHusl 1 HeCTH 3a HUX OTBEeTCTBEH-
HOCTb.

DelepalibEbI rocygapcTBeHHBLIR cTaHgapr obOpasosa-
HHA BTOPOTO MIOKOJEHUA TpedyeT OT yUallerocsa OBJIaaeH ns
PasIUYHBIMKA YMeHHAMH. B KoHIe Kaykgoro maparpada
OIS KOHTPOJA JeATeJbHOCTH YYallerocs NpUBeJeHbl BOII-
POCEI 4 3alaHNA, HOMepa KOTOPBIX 0003HAYEeHbI OJJHUM HJIH
HECKOJbKHUMH I[BETAMMU:

. — 3aJlaHMA HA pasBHUTHe YMeHU paboraTh ¢ mHMpOP-
Manue;

. — 3ajJaHusg HA PAa3BUTHE KOMMYHHKATHBHEIX yMe-
HURY ;
— 3ajJlaHKA HA pa3BUTHE CIIOCOOHOCTH OIleHUBATE COD-
CTBEeHHLIE YMeHHUA U padboTy Ipyrux;

f — 3aJlaHuA HA Pa3BHTHE HECKOJIBKHX YMEHUHA.

OrpannueHHoe yueOHOe BpeMs, OTOYINEHHOe HA U3yde-
HUe JAaHHOTO Kypca, He II03BOJseT JOCTATOUYHO IIOJIHO pac-
CMOTpPeTh Bech MaTepuay. OgHaKo aBTop OpeiycMoTpes u
TAKYIO BO3MOJKHOCTL AJA Haubojiee 3aMHTepPecOBAHHBIX
CTapIIeKJACCHUKOB, BEIJE/IMB COOTBETCTBYIOIIUI MaTepH-
aJl BepTUKAJbHON JUHMell CHHero 1sera.

Aemop

* Pacu@THLIE 3aJaUl IPEC/IeAYIOT ek OMeHUuTs PaboTy APYrux
u cebsa B poIiecce B3aUMOMPOBEPKH 00yUaIUXCes, a TIOTOMY Tpe-
OYIOT KOMMYHHUKATHBHBIX YMEHHH.
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BreneHme

IIpenmer oprannuecKou
§:1 XUMUH

Bel npucrynaere K M3YUYEHHI) OPraHMYECKOM XHMWH.
Yr06b1 y3HATH, IIOYEMY STOT pasies] HasbIBAeTCsA OPraHH-
YeCKOM XMMHel, o0paTuMca K UCTOPHH.

Eme ma pybexxke I1X—X BB. apabckuit anxuMux A0y
Baxp ap-Pasu (865—925) BrepBble pasjjesini BCe XUMUYE-
CKHe BelllecTBa M0 UX MPOHCXOXKIEHHWI0 Ha TPH IIapcTBa:
MHUHepaJbHbIE, PACTUTEJIbHBIE U JKUBOTHBIE BeIllecTBa. JTa
VHHKaJbHasA KJacCH(PHUKAIUA IIPOCYIIeCTBOBATA IIOYTH
TeicAYy JeT. Tem He meHee B Hauase XIX B. BO3HHKIIA He-
00X0AMMOCTE 00beAHHNTL XUMUAK) BEIeCTB PACTUTEILHOIO
H JKHMBOTHOTO HOPOHMCXOMKIEHHA B eAWHVI0O HayKy. Taxoi
IOAXO0J MOKAXKeTCA BAM JIOTHYHBIM, €CJIM Bbl MMeeTe XOTdA
OBl BJIeMeHTapPHBIE TIPEICTABJIEHUA O COCTABE KUBBIX Opra-
HU3MOB.

W3z Kypca ecTecTBOSHAHUA M HAYAJILHBIX KYPCOB OHOJIO-
MU BBI 3HAaeTe, UTO B COCTAB JIIOOOH KHUBOW KJIETKH, KaK
pacTUTeNIbHOM, TAK U JKUBOTHOI, 00:A3aTeILHO BXOAAT DeJI-

Bepuennyc Menc ko6
(1779—1848)
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IllBegckuit xuMuK, npesugaeHt Ko-
pPOJIEBCKOM MIBEACKOM aKaJeMUH HAVK.
Hayunrbie wcciregoBaHus OXBATBIBAIOT
BCe IIaBHBIE NpobIeMsbl O0LIEH XUMUH
mepBoil momoBuHBI XIX B. IKcmepu-
MEHTAJBLHO TPOBEPHII U JOKA3AJT OCTO-
BEPHOCTH 3aK0HA IMOCTOAHCTBA COCTABA
BEeI[eCTE M 3aKOHA KPATHBLIX OTHOIIE-
HUAN IPUMEHHUTEeIBHO K OKCHIAM H Op-
raHuuecKUM coeauHeHusMm. Bmén co-
BpeMeHHBIE 0003HAUEHUSA XUMUYECKUX
QJIEMEHTOB ¥ MepBble (HOPMYIbl XAMM-
YeCKUX COeJUHEeHUN.
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KH, }KUPBI, YIJIEBOAbI U IPYTHUe BENIECTBA, KOTOPHIE ITPUHA-
TO HasblBaThb opranwdeckumu. Ilo mpennoskenuio msen-
ckoro xumuka W. f. Bepneaunyca ¢ 1808 r. mHaywy,
M3YYaIOINYyI0 OpraHMYecKHe BelllecTBa, CTAJIN HA3LIBATh
opzaHuieckou xumuew.

Npesa XMMHYECKOTr0 eIMHCTBA MKHUBBIX OPraHH3MOB Ha
3eMiIe BAOXHOBHJIA VUYEHBIX Ha CO3JaHHE KPACHBOr0, HO
JIOKHOT0 YYeHUA — BUMALU3MA, COTVIACHO KOTOPOMY CUH-
TaJI0Ch, YTO AJSA HDOJYy4YeHHA (CHHTE3a) OPraHU4YecKHX CO-
eIMHEeHNI N3 HeopraHMYecKUX HeoO0XoamuMa ocobast «IKHa-
HeHHaa cuiaa» (vis vitalis). YuéHble mojgaraad, 4TO KH3-
HeHHasA cuia — 00d3aTelIbHbI aTpuOyT TOJbBKO KHBBIX
opraausmoB. OTcioza ciIefoBaJjl JOKHbBIM BEIBOJI O TOM, YTO
CHHTE3 OpPraHNYEeCKHX COeJHHEHHN N3 HeopraHMYecKHX
BHE JKHMBBIX OPraHM3MOB — B IPOOMPKAX WX IIPOMBIIII-
JIeHHBIX YCTAHOBKAX — HEBO3MOJKEH.

BuranucTel pe3oHHO YTBEPKAAIH, YTO BAKHEHIIINN OC-
HOBOIIOJIATAIOIUII CUHTEe3 Ha HaIllel IJaHeTe — (QOoMmoCcuH-
me3 (puc. 1) HeBo3MOKeH BHe 3€JEHBbIX PACTEHHH. YIIPO-
MIEHHO IpoIiecc (POTOCHHTE3Aa OIIMChIBAOT YPABHEHHNEM

6CO, + 6H,0 » CgH,,0, + 60,.

XIOPOQINILT 3e/IEHbIX PACTeHHHE
yI‘JIEHHCJI]:Iﬁ BOJOA IIIIOKO3a KHCJI0DpOon
ras

HeBoaMOKHEI, 110 YTBEPKISHUID BUTAJIHCTOB, U JIIOObIE
Opyryue CHHTe3bl OPraHMYeCKUX COeAUHEHHNH BHE JKUBBIX
opranusmoB. OmHAKO Oamb-
Helllllee pagBUTHE XUMHUU 1
HaKOILJIEHHMEe HOBBIX HAy4Y-
HBIX (DAKTOB JOKAa3aJ0, 4TO
BUTAJIHMCTBI TJIYyOOKO 3a-
Oy IAIUCE.

B 1828 r. HemMennkuit xu-
Muxk @©. Bénep mnoayuumna
OpraHUYECKOe COeJIUHEeHNe
MOUYEBMHY M3 HeopraHHde-
CKOr0 BelllecTBa IHaHaTa
amMmoHuA. B 1854 r. ¢pan-
nysckuil yueéneiii M. Bepr-
JI0 CUHTE3WpPOBAaJl IIPUPOMI-
Puc. 1. Porocunres HbIe JKUpPBI, a B 1861 r.
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Bénep ®pugpux
(1800—1882)
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Hemenkunit xumuk. UHOCTpAHHBIR
uien Ilerepbyprekoil akagemuy HAYK
(c 1853 r.). Ero uccnemoBaHusa mMocBd-
MeHbI KAK HeOPpraHnvYecKol, Tak U op-
rasuveckoil xuMun. OTKDBELI IHAHO-
By Kucaory (1822), monyunn aaromu-
aui  (1827), Gepumnmit u wUTTPHHA

(1828).

pycckuii xumukr A. M. ByT/iepos — caxapucToe BelllecTBO.
BuTanmsm nmorepmoen kpax.

Ceiiuac opraHMYecKasa XUMUA IpeacTaBiadeT coboit Oyp-
HO Pa3BHBAIOINYVIOCHA OTPAC/b XUMHYECKON HAYKM U IIPO-
u3BoJcTBAa. B HacTrodlllee BpeMdA HACUHTBLIBAETCH OKOJIO
100 MmnH opraHMYecKX COeQUHEHHH, cpeil KOTOPBIX ecTh
U TaKHe BeIleCTBa, KOTOPLIE JI0 CeTOAHAIIHEr0 JHA He ObI-
au obHapyKeHbI B JKUBOH npuponae. IlonyueHnne aTux se-
IIECTB CTAJIO BO3MOMKHLIM OJjlarogapsA pesyiabTaTaM Hayu-
HOH JeATeNbHOCTH XMMHKOB-OPraHUKOB.

Bce oprammyecKkue COeJHHEHHUS II0 IIPOHMCXOMKIEHUIO
MOYKHO YVCJIIOBHO pPas3iejUTh HAa TPH THIIA: IPUPOAHBIE, HC-
KYCCTBEHHBIE U CHHTETHYECKHE.

Ipupodnwvie opzanuieckue coeduHeHUA — 3TO IIPO-
IVKThI JKH3HEAeATeIbHOCTH KHBBIX OpranuamoB (0akre-

Bepriao Mapcenen ITsep Jxen
(1827—1907)
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Oaux u3 KpyOoHeHmux (ppaHmy3cKUX
XAMHKOB-0pTaHUKOB. CHHTE3UPOBAT MHO-
0 OPraHHYecKHX COeJHHEHHUH, CPeAH HUX
MEeTaH, aleTHJIeH, O0eH30J, STHUIOBBII
CIIAPT, MYPABLUHAS KUCIO0TA, SKUDBI ¥ [AD.
IIpucoeguaeHeM BOAOPOAA K ATETIICHY
Oy 9TUJIeH, 4 3aTeM — 3aTaH. Beinou-
HHAJ MHOTO paboT Mo TEPMOXWMHH, arpo-
HOMUWHU U HCTOPUU XUMUH.

7
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puii, rpuboB, pacTeHUH, XKUBOTHBIX ). ITO XOPOIIIO U3BECT-
HBIE BAM OeJKHM, KUDPbI, YIIEBOAbl, BUTAMUHBI, TOPMOHBI,
(hepMeHTHI, HATYPAJTBHBIN KAYYVK U Ap. (puc. 2).

Hcexycemeennbie opzanuieckue coeduHeHus — 3T0
NPOAYKTHI XUMHYECKU NMPeodpasoBaHHBIX MPUPOIHBIX Be-
[IeCTB B COeUHEHUS, KOTOPbIE B }KUBOM NIPUPOJIe HE BCTPE-
yaioTesa. Tak, Ha OCHOBe NMPUPOJHOTO OPraHUYECKOTO €O-
eIUHeHNA 1eJIJII0JI03b] HOJIVHAIOT UCKYCCTBeHHbIe BOJIOKHA
(ameraTHOE, BUCKO3HOE, MeJAHO-aMMHUAYHOE), HEropryue
KUHO- ¥ (POTOTIIEHKU, IJIACTMACCHI (IeJIJIYJION), 0e3abIM-
HBIA TOpoxX u ap. (puc. 3).

Cunmemuyeckue opzanuiecKkue coe0uHeHus 1nony-
YaT CUHTETUYECKUM IMyTEM, T. €. coeJuHeHUeM Oojee
MPOCTHIX MOJIEKYJ B Bojiee cioKHbie. K HUM OoTHOCATCH,
HaIpuMep, CUHTETUUECKUE KAYUYYKH, ILIacTMacCChl, Jie-

Puc. 2. llpupogunie oprannueckue coennaerusa: I —4 — B BOJOK-
HAX ¥ TKaHAX (ImepcTAHbix I, mMenrKoBeIX 2, IBHAHLIX 3, XJIOIYATO-
oymakHLIX 4); 5—10 — B nponykTax nutaHud (Mosoke 5, mace 6,
puibe 7, pacTUTEIBHOM ¥ CITHBOYHOM Macje 8, oBomax u ppyKTax 9,
kpymnax u xyebe 10); 11, 12 — B TOILIUBE U CHIPBE IJIA XUMUYECKONH
OpoMBINLIeHHOCTH (mpuponaom rase 11, wedpru 12); 13 — B mpese-
cuHe

5§
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Puc. 3. Usgenna n MaTepualisl, H3TOTOBJICHHBIC HA OCHOBE HCKYCCT-
BEHHBIX OPraHUYeCKHX coenuHeHwuii: 1, 2 — HCKYCCTBEHHEIE BOJIOK-
HAa ¥ TKaHW; 3 — mmacTMmacca (mennymnoun); 4 — QoTonaénrka; 5§ —
fe3ILIMHBIN TTOPOX

KapcTBeHHbIe IIpenapaThbl, CHHTeTUYECKHe BUTAMUHBI,
CTUMYJIATOPBI POCTA, CPeICTBA 3AaIUTHI PACTEHUI U [Ap.
(puc. 4).

HecMmoTpsa Ha orpomMHOe MHOroobpasue, BCe opraHuye-
CKUE COeIMHEHUA MMEIOT B CBOEM COCTAaBe ATOMBI yIJIepO-
na. [ToaroMy OpraHMYecKyo XUMUIO MOYKHO Ha3BaTh XUMU-
eil coeduneHuil yeanepoda.

Hapsiny ¢ yriiepoaom, B cocTas 60JIBITAHCTBA Oprannuye-
CKUX COeqUHEHWIl BXOAAT aTOMbBI BOAOpOJa. ITHU IBa dJie-
MeHTa 00pasyioT P KJIacCOB OPraHUYeCKUX COeNUHeHUH,
KOTOpBIe TaKk ¥ HA3BLIBAIOT — Y2/1e6000podul (Ipuaoxe-
Hue 1). Bce ocTanbHbIe KJIACCHI OPTAHUYECKHUX COSIUHEHU I
MOYKHO PacCMATPUBATH KaK IIPOU3BOAHBIE YIVIEBOAOPOIOB
(npunoixenue 2). ITO MO3BOJUIO HEMEIKOMY XUMUKY
K. [llopnemmepy AaTh KJIaCCUUYECKOE OTIpeeieHhe OPraHu-
YeCKOW XUMUU, KOTOPOE He IOTePSAN0 CBOEro 3HaA4YeHUd
u bosee 120 mer ciryers.

"
Opranuyeckass XHMHUS €CTh XUMUA YIJIE€BOIODO-
JI0B ¥ HUX IPOM3BOAHEIX, T. €. IPOAYKTOB, 00pa-
BYIOIIUXCA IIPH 3aMeHe BOAOPOJa B MOJIEKyJIax
HTHUX BEIIEeCTB APYTUMU aTOMaMU UM I'PYIIIaAMA
aTOMOB.

Hanpumep, 11pu 3aMeHe OJHOI0O aToMa BOAOPOLA B MO-
nexyne srana C,H; Ha ruapoxcunpryro rpynny —OH
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Puc. 4. anenus u MaTepUaibl, MIOJIYVIYEHHBIE HA OCHOBE CHHTETHYE-
CKWUX OPTaHUYEeCKUX coefuHeHuM: | — mmacTmaccesl; 2 — Jiekaper-
BeHHBIE CPE/ICTEA; 3 — MOIOIHE cpe/cTBa; 4 — CHHTeTHUYEeCKHEe BO-
JOKHA W TKAHHW; 5 — KpacKW, SMajlu W KJleu; 6§ — cpencTea Ojia
60opuOBI ¢ HACEKOMEIMUY; 7 — yHoOpeHnA; 8§ — CHUHTEeTHUYECKHE Kay-
YYKH

obpasyeTcsa y:xe 3HaKOoMbIl1 BaM aTuiossblil ciupt C,H OH,
a IIpu 3aMeHe aToMa Bojopoza B Mmoseky.Jie merana CH, na
rKapbokcuapuyio rpyony —COOH o6pasyerca yKcycHadA
rucaora CH;COOH.

ITouemy :xe u3 Oojsee uem cta anemeHTOoB Ilepuommue-
ckoit cuctemnl JI. U. MeHaeneeBa MMEHHO YIJIEPO/ CTAJ OC-
HOBOM Bcero xusoro? MHoroe BaM cTaHeT IIOHATHO, €CJIH
BbI mpouTére cnenyiomgue caosa [l. . Merneneesa, Hamnu-
caHHple UM B y4debHHKe <«OCHOBBI XUMHH»: <«¥IUVIepoOZ,

70
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BCTpedaeTcs B IPUPOAE KaK B CBODOAHOM, TAK U B COEMHH-
TeJILHOM COCTOSHHH, B BeCbMA Pa3sIHUYHLIX pOopMax M BH-
gax... Crioco0HOCTE ATOMOB YIVIEPO/IA COETUHATHLCA MEMXKAY
coDoif U IaBaTh CJIOYKHBIE YACTUILI MPOSBJISETCH BO BCeX
YIJIEPONUCTBIX COeJHMHEHUAX... Hu B OZHOM M3 3JIeMeH-
TOB... CIIOCOOHOCTH K YCIOMHEHHUI) He PAa3BUTO B TAKOIl
cTeneHH, Kak B yriepoie... Hu onHa mapa sJ1eMeHTOB He
OaéT CTOJIb MHOT'O COeJUHEeHHUI, KaK YIIepo] ¢ BOIOPOIOM» .

XHUMUYEeCKHe CBSA3H aTOMOB yIiepoja Me:KAy coboil u
C aToMaMH4 APYIUX 3JIeMeHTOB (BoJopoaa, KHCIopoaa, a30-
Ta, cepbl, (ocdopa), BXOAAIIUX B COCTAB OPraHHUYECKHX
coelMHEeHHI, MOTYT pPaspyllaThcd IO BIUAHUEM IIPHUPOI-
HBIX (pakTopos. IloaToMmy yriepon coBepliiaeT HEeNpepbIB-
HBIH KPYrOBOPOT B mpHpojie: U3 arMoc@epsl (YriIeKHICIbIi
ras) — B pactenud (hoTocHHTES), U3 PACTEHHUI — B KHUBOT-
Hble OPraHW3MBbl, U3 KHUBOI0 — B HEMKHBOE, U3 HEIKHUBO-
ro — B :KuBoe (puc. 5).

‘l“o;na__m\

Pacreopenne
B BOJIE

Bynrassr

Ry
Tas Men, mpamop,
M3BECTHAK

Hedrs

Puc. 5. Kpyrosopor yriepona B mpupone
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W B 3akoueHme OTMEeTUM psa ocobeHHOCTEH, XapaKkTe-
PUBYIONUX OpraHUYecKue COeIMHeHU .

Tak Kak MOJIEKYJIbI BCEX OPraHUYECKUX COeJIUHEHUI co-
IepsKaT amomsl yzjaepoda, a IPAKTUYECKHU BCe — U ATOMBI
godopoda, To GONLIINHCTEO U3 HUX 20p0YU U B Pe3yabTare
ropeunus obpasyior oxcusn yriaepoga (IV) (yriiekucnblii ras)
U BOAY.

B omsinume oT HeOpraHMYeCKMX BEN[eCTB, KOTOPHIX Ha-
cuuTtekiBaerca oxkoyso 500 TeicsAY, OpraHUUYecKUue coeguHe-
HUA Oojee MH02000pA3HbL, TO3TOMY UX YUCJIO HACUUTHIBA-
eT cetivac okosio 100 MUIITHMOHOB.

Mmuorue opraHUYeCKHe COEJUHEHUSA NnocmpoeHbvl boJiee
CNLONCHO, UeM HeOpraHUUYecKue BerecTBa, U MHOTHE U3 HUX
UMEIOT OTPOMHYIO MOJIEKYJIAPHYIO Maccy, Hanpumep OeJ-
KU, VIVIEBOAbI, HYKJEUHOBbIe KUCJIOTHI, T. €. BellecTBa,
fiaronaps KOTOPBIM IIPOUCXOIAT JKU3HEHHBIE IIPOIEeCcChl.

Opranunueckue coeiuHeHusA 0oOpasoBaHbl, KaK IPaBUJIo,
3a CUET KOBAJNeHMHbIX C853eill U IIOTOMY UMEIOT MOJeKY-
JAPHOE CMmpoeHue, a cJIeJOBATEeIbHO, 06/I1aal0T HEBBICOKH-
MU TeMIepaTypaMH ILUIABJeHUSA U KUIEHUS, TePMUUYECKU
HEYCTOUYUBEI.

1. Buramuam. 2. dorocunres. 3. OprannuecKkue co-
eTHHEHHA: IPUPOTHBIe, HCKYCCTBEHHBIEe H CHHTETH-
gyeckne. 4. Oprannvyeckas xumua. 5. OcodeHHOCTH,
XapaKTepH3YIoIIie OPraHuYecKne COeTHHEeHHU .

1. Ucnonsaya 3HAHUA [I0 Kypcy OHOIOTHH, CDABHHTE XHMUYe-
CKHH COCTAB PACTHUTEILHOH U }KUBOTHOH KieTok. Kaxue opra-
HHUYeCcKHe COeJUHEeHUS BXOLAT B UX cocTaB? YeM oTinuaoTca
OpPraHWYeCKHe COeIWHEHUA DACTUTENBHON M KHBOTHOH KJe-
TOK?

2. Bocmonn3oBasmuck MHTEpHETOM, TOATOTOBETE COODIMeHMA
WU Ipe3eHTanuu (o Bei6opy):

— 0 KpYTrOBOPOTE YTIIEpO/Aa B IPUPO/E;

— O BEI[eCTBAX W MaTepPHAalaxX PACTHTEILHOTO, KUBOTHOTO U
MHKDPOOHOIOIMYECKOro IPORCX0MIeHNI .

® o~

3. Ha ocHOBammHM KaKWX TPEACTABICHHUN BOBHHUKJIO YUEHHE
«BUTAJIHU3M» U IIOUEMY OHO IOTepIIeso Kpax?

‘ 4. Kaxue THIIBI OPraHUUeCKUX COeIUHEeHUH (10 IpOUCXOMIe-
Huo0) Bel 3Haere? [lpuBenuTe mpuMepsl H VKaKHUTe 00JIacTH
UX IPUMEeHeHHA.



‘ 5. Boruncaure 06B6M KucIopoga (H. v.) H Maccy IMIOKO3EI, 06-
pasyomuecsa B peaynbraTe orocunTesa us 880 T CO,.

‘ 6. Beruucaure 06w6ém Bozgyxa (H. y.), KOTOpBIH nmoTpebyercs
nnsa cxuragna 480 xr merana CH,, ectu 06béMHASA [OIA KHC-
JIopomga B Boanyxe cocraBiser 21% .

Teopusa cTpoeHusa
§ 2 OpraHuYeCcKUX COeJUHEeHU N

ITogo6HO TOMY KaK B HEOPraHMYeCKOl XUMHAH 0OCHOBOIIO-
Jararoleil TeopeTHYecKoil 0asoii asiasorTcAa Ilepmomuue-
CKHUM 3aKOH u IlepmoguyecKas cHCTEMa XMMHYECKHX SJe-
menToB J[. M. MennesneeBa, Tak B OpraHUYeCKOW XUMHUH
BeAyIleil Hay4HOM OCHOBOM CJIYKHUT TEOPUI CTPOEHU A opra-
HUYecKHuX coeguHeHnil ByTineposa—Kexyne—Kynoepa.

Kak u nob6asa gpyras Hay4YHas TEOPUA, TEOPUA CTPOEHHA
OpraHMYeCcKHNX COeqUHEHUN ABNJIACH Pe3yIbTaTOM 00001Ie-
HHuA Oorareiimero (aKTOJOTHYECKOr0 MaTepuaaa, KOTO-
pPBI HAKONWJIA OpraHudYecKas XHMHsA, O0(MOpMHBIIAACH
kKakK Hayka B Hadase XIX B. OTKpbIBaIHCH BCE HOBBIE M HO-
BbI€ COEUHEHU YIVIEpoda, KOJUUYECTBO KOTOPHIX JIABMHO-
obpasHo Bo3pacTaJo (Tadia. 1).

OOBACHUTHL 9TO MHOrooGpasne OpPraHUMYeCKUX coequHe-
Huil yuénsle Hauasna XIX B. He mornu. Eié 6oabine sonpo-
COB BBI3BIBAJIO ABJIEHUE USOMEPUL.

YHUCJIO OPTAHUYECKUX COEIUHEHUWN, Tadruua 1
HM3BECTHBIX B PASHBIE I'OJ1bI

Tox Yuesio H3BECTHRIX OPTAHHYECKHX COeTHHeHWH
1880 12 000

1910 150 000

1940 500 000

1960 1 000 000

1970 2 000 000

1980 5 500 000

2000 18 000 000

2018 Bomxee 100 000 000

&
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Hzomepuss — 3T0 ABJeHUE CYIIECTBOBAHUA pas-
9 HBIX BeIeCTB — H30MEPOB, MMEIIIUX OAHHAKO-
BBI KAaYeCTBEHHBIN M KOJIWMUECTBEHHBIH COCTAaB
(T. e. OAMHAKOBYIO MOJICKVIAPHYIO (opMyay),
HO pasHOe CTPOeHHe U, CJeA0BATeILHO, pasHbIe
CBOMCTBA.

N

Hanpumep, 3THI0BBIN CIIUPT M AUMETHUJIOBBIA 3(pHUp —
M30Mepbl: 3TH BelllecTBa MMeIOT oJuHaKoBb1i cocras C,H0,
HO pasHoe CTPOeHHe, T. e, PA3JIHYHBIN IIOPALOK COeIMHeH A
aTOMOB B MOJIEKYJIaX, a IOTOMY M pasHble CBOMCTEA.

CH,—CH,—OH CH,—0—CH,
3THUJIOBBIN CIIHPT OUMETHUIOBEIA ahup
(sxmarocTs, t,,, = 78,4 °C, (ras, t,,, =—238,7°C,
pacTBOPUM B BOJE, HEpPaCTBOPHWM B BOJIE,
B3aUMOJeHCTBYeT He B3auMOoJeicTByeT
C IIEJIOUHBIMH MEeTAJIaMH) C MIeJOYHBIMH MEeTAJLIaAME)

®. Bénep B muceMe K Y. 5. Bepuenuycy, aBTopy TEpMUHA
«HM30MEPUA», TAK OIIKMCHIBAJI OPraHUYEeCKYI0 Xumuio: «Opra-
HHYeCKasd XMMHUA MOJKET ceiiuac KOro yroJHO CBeCTH ¢ yMa.
Ona KaKkeTcss MHE JPEMYYUM JIeCOM, IIOJHBIM YAUBUTEIE-
HBIX Bellleli, 0earpaHUYHOM 4Yalell, 13 KOTOPOU HeJIb3sA BbI-
OpaThbecsd, Ky/Ia He OCMEINBACIILCA IPOHUKHYTh. .. »

Boubiroe BInAaHEe HA PA3BUTHE XUMHM OKa3aJau pabd0oThI
aHIVIHHCKOro yuéHoro 9, ®paHK/aHaa, KOTOPBIi, OIINPasich
Ha UJeH aTOMHCTHKH, BBEJ NOHATHE 8aqeHmHocmb (1853).

.
BanenTHOCTE — 3TO CBOWCTBO ATOMOB XMMUYe-

* CKUX BHJeMEeHTOB o00pas3oBBIBATH XUMHUYECKUE
cBsazu. OHa onpesengeT YUCA0 XUMHUYECKUX CB-
3el, KOTOPLIMH JaHHBIH ATOM COEJUHEH C JPYTHU-
MU ATOMAaMU B MOJIEKYJIe.

B moxeryse sogoposaa H, obpasyercsa ogHa KoBajlleHTHAA
xuMudeckasa ceass H—H, 1. e. Bogopos ogHoBaneHTen. Ba-

¢
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JIEHTHOCTh XMMHWYECKOr'o 3JieMeHTa MOXHO BBEIPDa3HUThb YHC-
JIOM aTOMOB BOAOpDOaa, KOTOPLIE IIPDHUCOEIHMHAET K cebe 1
3aMelraeT OJMH aTOM XMMHYECKOI'0O 3JIeEMeHTA. Hanpﬁmep,
Ccepa B cepoBOOOpOIe U KMCJI0POA B BOJAEe NBYXBaAJeHTHBI:

H,S, nimu H—S—H, H,0, nnu H—O0—H,

2 a30T B aMMHAaKe TPEXBAJEHTEH:
H

|
NH,, niou H-N—H.

B opranmnueckoii xumMumn BbI OyaeTe OoJibilie padboTaTh
MUMEHHO C IIOHATUEM «BAaJeHTHOCTb», XOTA B Kypce Heopra-
HUYECKOU XUMHU BbI Yallle UCIIOJb30BANHN IIOHATHE «CTe-
MmeHb OKHCJAeHUsi». PasrpaHuuuM gauHble nmoHaTus. Ha-
IIpUMep, B MoJekyye azora N, cTeleHb OKHUCIIEHUA a30Ta
paBHAa HYJIIO, a4 BAJIEHTHOCTb — TPEM:

0
N5, so N=N.

B nepoxcuze sogopoga H,0, crenedb oKMCIeHUA KUCJIO-
pona paBHa —1, a BAIEHTHOCTDb — ABYM:

-1
H,0,, 5o H—O—O—H.

B mone ammonua NHj crenens oKkuc/lIeHUA a30Ta paBHA
—3, a BAJIEHTHOCTh — YEeTHIPEM:

H T
-3 +1 |
[NH,]", #o [H—N—H|.
H
Dpanknang Igyapn

1825—1899
S.....-.‘..)...'........-.‘.

Anrmuiickuiit xuMui-opranuk. Ilo-
JAYYUI NUHKANTKHABI W BBEJI TEPMUH
«METAJLIOOPTAHHYECKHE COCMHHEeHH» .
Habnmogas criocobHOCTE K HACBIIIIEHHIO
PASHBIX BJIEMEHTOB M CPABHUBAS Opra-
HHUYECKHEe IPOU3BOAHEIC METAJLIOR C He-
OPraHHYeCKUMH COeJHHeHHUSIMH, BBEJ
HOHATHE 0 «COEMHHHTEIBHOH CHJIEe»,
ABUBIIEECH TPEAIIeCTECHHUKOM TIOH-
THUA «BAJEHTHOCTDY .

/5
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OOBLIYHO 110 OTHONMIEHWI0 K MOHHBIM COeIUHEHUAM (XJI0-
pug HaTpus NaCl u MEOrMe Ipyrue HeOpraHudYecKue Bele-
CTBa ¢ MOHHOH CBfA3BI0) He HCIOJL3YVIOT TEPMHUH «BaJIEHT-
HOCTH» aTOMOB, 4 PACCMATPHBAIOT UX CTEIEeHb OKUCJIeHHUA.
ITosToMy B HeOpraHHYeCKOHd XHUMHM, rAe OOJILIIHHCTBO
BeIlleCcTB HMEIOT HEeMOJEKVJIAPHOEe CTpOeHHe, HpellodTH-
TelbHee IIPHMEHATH INOHATHE «CTelleHb OKHMCIeHHA», a B
OpraHUYeCKO XUMHUHK, I'ie 60JbIIMHCTBO COeIUHEeHNI nMe-
0T MOJEKYJSAPHOe CTpPOeHHe, KaK IPABUJIO, UCIOJbL3VIOT
HOHATHE «BAJIeHTHOCTL» .

Ilopsanok coeguMHEHMA ATOMOB B MOJIEKYJIE CO-
TVIACHO UX BAJIEHTHOCTH HA3bIBAOT XHMHUYECKHM
CTpOEeHHEeM.

Teopus XHUMHUECKOr0 CTPOEHUSA — pe3yabTaT obobiie-
HHUA UIel BRIAAKIINXCA YUEHBIX-OPraHUKOB U3 TPEX eBPOo-
neiickux crpan: Hemna @. Kexyne, aurnuuanuua A. Kyme-
pa u pyccxoro A. ByTtieposa.

B 1857 r. @. KekyJle oTHEC YIVIEPO]l K YeThIPEXBAJISHT-
HBIM 3JIeMeHTaM, a B 1858 r. on ogHospemenno ¢ A. Kyme-
POM OTMETHJI, YTO ATOMEI YIJIePOoa CIIOCOOHEBL COETUHATHCAH
IPYr ¢ APYTrOM B pa3JUYHbIE IENu: JUuHelHble, pa3eent-
8AEHHbLE U 3aMKHYmbLe (WUKIUYeCcKUe).

Paborer @. Kerkyne m A. Kynepa mociay»XHaIn OCHOBOIA
IJiA paspaboTKU HAYYHOH TeOPHH, 00'bACHAIOIIEH ABIeHAE
M30MepPHH, B3ANMOCBA3b COCTABA, CTPOEHUSA M CBOMCTB MO-
JIeKYJ OpraHuYecKuX coequHeHHil. Takyo Teopuio cosmalr

Kexyme @puapux ABrycr
(1829—1896)

LA R R RN NN RN RN RN EREEE R NN RN

Hemenkuii xumuk-opranunk. Ero uc-
V caeqoBaHuA OBELIN cCOCPEeIOTOMEHBI B 00-
= JACTH TEOPEeTHYECKOH OpraHuvYecKoi
XUMHH 1 OPTAHUYECKOTO CHHTe3a. Boi-
CKAa3aJ MLICIEL O BATEHTHOCTH KAK O Ie-
JIOM YHCJIe eIHHUIL CPOACTBA, KOTOPEIM
obragaer atom (1857). ¥rnepoa cumran
YeTHIPEX BAJIEHTHBIM 2JIEMEHTOM.
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pyceknii yuénbeiiit A. M. BytiepoB. UMeHHO ero IbITIUBBIH
VM «OCMEJHJICA IPOHHKHYTE» B «JIPEeMYUYHi JleCc» OpraHu-
YeCcKO XMMHWHM ¥ HauyaTh IpeobpasoBaHue 3TOH «bearpa-
HUYHOM Yallii» B 3AJUTHIA COJHEUHBIM CBETOM peryJiap-
HbBII HapK ¢ CHCTEMOI Jopo:xeK U ajuiei. OcCHOBHEBIE HieH
9TOM TeOpHU BIEepBble ObLLIM BhicKaszanbl A. M. Byrie-
poBeIM B 1861 r. Ha ches/ie HEMEIKHUX eCTeCTBOUCIbITATE-
Jeit u spauent B r. Illneitepe.

KpaTko chopMyIHpoBaTh OCHOBHBIE IIOJIOMKEHUSA U CJIeI-
CTBUSA MeopulL. CMpPOoeHUsl OP2aHUYeCKUX COeOUuHeHUl
Bytnepopa—HRexrkyire—Kyiiepa MOMXHO CJIeqyIOIIINM 00pasoM.

1. Amomvbt 8 Monekyrax sewecme coedunenvl 8 onpede-
JAEHHOLI nociedosamesbHOCMU CO2JAACHO UX 8AJIeHNHOC-
mu. ¥Yriaepoa B OpraHMYeCcKUX COeJUHEHHMAX BCerua 4eThI-
PEXBAJIEHTEH, 4 €ro aTOMBI CIIOCODHBI COEIUHATHCA APYT
¢ apyrom, obpasys pasiInuHBIe Ilenu (JUHeHHbIE, pasBeT-
BJAEHHLIE U ITHKJINYECKUE).

Oprannueckue COeJUHEHHNA MOMHO PACIIONIOMHATEL B PA-
Abl CXOMHBIX II0 COCTABY, CTPOEHUIO H CBOMCTBaAM Be-
IIECTB — 20MOJI0ZUudecKkue padol.

r B

TomosormyeckuM PpsAaIOM Ha3bIBAIOT pPHAI Be-
é IIeCTB, PACIOJOMEeHHBIX B IIOpPAJKE BO3pacTa-
HHS MX OTHOCHTEJNBHBIX MOJEKYIAPHBIX Macc,
CXOJHBIX II0 CTPOEHHIO, I'lle KaKALIA YUJeH OTJIH-
YyaeTcs OT MNPEeIbIAYIIEro HAa ToOMOJIOTHYECKYIO
pasnocts —CH,—.

Byraepos
Anexcanap Muxaitiopuua

(1828—1886)

L N B N N N A NN N NI R NN NN NE NN NN

Pyccxkuit xumuk, npodeccop Kasan-
ckoro yausepcuTera (1857—1868),
¢ 1869 mo 1885 r. — mpodeccop Ile-
TepOypreckoro yHuBepcurera. Awxane-
muk [lerepbyprcroii akageMum HAVK
(c 1874 r.). CosmaTenb TROPHH XHMHAYE-
CKOT0 CTPOEHHS OPraHUUECKHUX COeLu-
vHenui (1861). Ilpexckazan m mayumn
H30MEPHI) MHOTHUX OPTraHHYecKHUX Cco-
enuHenuii. CHHTe3MpOBAT MHOTHE Be-
MecTBAa.

/7
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Hanpumep, meran CH, — ponorauajisHEUK roMmosioruye-
CKOTO psfa MpelesibHBIX yriaeBoAoponos (ankanos). Ero

bnmsxaimuii romosnor — aran C,Hg, naun CH,—CH,. Cie-
OVIOIIIHe ABA 4JeHa 'OMOJIOTUYeCKOro pALa MeTaHa — Opo-
nan C;Hg, mwmm CH;—CH,—CH;, u 6yran C/H,,, umm

HerpyaHo 3aMeTHuTh, YTO AJA COMOJIOIMYECKHX PAMOB
MOJKHO BbIBecTH 001Iyio hopmyay paga. Tak, A/1d alKaHoB
ara oﬁma{[ bopmyna C H,, . ,.

2. Ceolicmea seujecms 3asucaAm He MOAbKO OM UX Ka-
YeCMBEeHH020 U KOJLUYeCMBEeHH020 cCOCMA6a, HO U 0m cmpo-
CHUA UX MOJCKYJL.

ITO II0JIOKEHHEe TEOPHH CTPOEHUA OPTAHUUYECKUX COEIM-
HeHUH o0'bACHseT ABIeHue u3oMmepur. QUeBHIHO, YTO JJId
oyrana C,H,,, noMumMo MOJEKyJIbl JINHEHHOrO CTPOEHUA
CH,—CH,—CH,—CH;, B03M0:HO TaK e 1 pa3BeTBJIEHHOe
CTpOeHue:

CH;— (|3H—CH3.
CH,

ITO yiKe COBEPIIEHHO HOBOE BEII[eCTBO CO CROMMY UHUBH-
OVanbHBIMM CBOHCTBAMM, OTJIMYHLIMUA OT CBOHCTB OyTaHa
JIMHEAHOI'O CTPOCHUA.

Byran, B MOJeKyJe KOTOPOI'0O ATOMBLI PACIIOJIOMKEHEBI B
BHUJe JUHENHOH IeIIOYKH, HA3BLIBAIOT HOPMAJLHLIM OyTa-
HOM (H-OyTaHOM), a OyTaH, Ienb ATOMOB YIVIepoJa KOTopo-
0 pa3BeTBJIeHAa, HA3LIBAIOT U300yTaHOM.

CH,—CH,—CH,—CH, CH,—CH—CH,
H-OyTaH |
(txml = _0’5 GC) CH3
uzobyran

{tmm = _11!7 OC)

CyiecTByeT qBA OCHOBHBIX THIIA M30MEDUU — CIMPYK-
mypHas i npocmpaHcmeeHHa.

5
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s A
CTpyKTYPHBIMHM HA3BIBAIOT U30MEPbI, UMEIOIIHe
9 Pa3JIUYHBIA MOPAJOK COENUHEHUA ATOMOB B MO-
aexyse. IIpocTpaHCTBEeHHBIE H30Mepbl HMMEIOT
OIMHAKOBbIE 3aMECTUTEJNHN ¥ KaiKIOTro aToMa yr-
JIepojia, HO OTVIMYAKTCA UX B3aNMHBIM PACIOJIO-

AHeHHeM B IIDOCTpaHCTBE.
L8

B cooTBeTcTBMH ¢ NPHHATON KJaccH(pHKAIIMeHd pasiu-
YaKT TPHU BUAA CTPYKTYPHOH H30MEPHH.

Hizomepusa yenepodnozo ckenema. CoequHeHUA OTIAYA-
IOTCA MOPATKOM PACIIOIOKEHU A YINIePOI-YIJIePOAHBIX CBs-
3eil, HaIpHMep paccMOTpeHHbIe H-OyTaH u H300yTaH.
HMeHHO 3TOT B MUB0MEPHH XapaKTepeH A aTKaHOB.

Hzomepua noanomcenus kpamuoit ceasu (C=C, C=C)
W PYHKYUOHAAbHOU 2pynnbl (T. €. TPYIIIILEI ATOMOB, OII-
peneNAoInuX IPHHAAIEKHOCTh COeJUHEHUA K TOMY HJIH
MHOMY KJacCy OpTaHUYeCKHX COeqUHEeHUI), HaIpPUMep:

CH,—CH—-CH,—CH,, CH;—CH=CH —CHj;,
fyren-1 oyTen-2
NI
CH;—CH,—CH,—O0H, CH3—(|3H —CH,;.
OH
nmpomanosi-1 npomnanoi-2

Meaxcrnaccosasn uzomepusn. Usomepst aToro suj1a n3oMe-
PHU OTHOCSATCA K PA3HBIM KJIAcCaAM OPraHHMYeCKHX COoemau-
HEeHUH, HAIPpUMEP PACCMOTPEHHLIE BBIIIE 3THIOBBIN CIIADPT
(kIacc mpelenbHBIX OJHOATOMHLIX COMPTOB) U AUMETHIO-
BBIH 5(hup (KJIacc IpocThiX 3(pHUPOB).

Paznnuaror ABa BUAa NPOCTPAHCTBEHHON H30MEPHH —
reoMeTPHUYECKYH H OINTHYEe-
CKVIO.

leomempuveckas uzome-
pus XapakTepHa, Ipexje
BCEro, MAJA COEIUHEHUHA ¢
JIBOMHOH YIIepoa-yIJaepos-
HOH CB#A3bH, TAaK KakK II0
MECTY TaKOH CBA3H MoOJe-
KyJjla HWMeeT IIJOCKOCTHOe Puc.6.Mogers MOTeKYIBI
crpoenue (puc. 6). aTHIICHA
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Hamopumep, gna Oyrtena-2, ecian oduHAKO08ble T'PYINBI
ATOMOB YV aTOMOB yIVIepo/ia IPU ABOMHON CBA3U HAXOAATCS
o ogHY cTopoHy oT niaockoctTu C—C-cesasu, TO MOJIEKYIa
ABJAETCA YUCU3OMEPOM, eCJU IO pa3Hble CTOPOHBI —
mpaHcu3oMepoM.

Se—c( Mg o s
H,C”~ \CH, H,C”~ NH
uuc-6yren-2 mpanc-6yren-2

Onmuueckoil uzomepueil odiaganoT, HAIPUMED, Bele-
CTBA, MOJIEKYJIbl KOTODBIX UMEIOT dcUMMempuiecKuil, niu
xupanvholii (OT Tped. xupoc — pyKa), aToM yriiepoaa, CBs-
3aHHBIA C YeTHIPbMSA PA3JIUUYHBIMH 3aMecTUTeNAME. OTH-
YeCKHMe M30Mephl ABJIAITCSA 3ePKAJLHBIM U300paskeHueM
IpYyr Apyra, mogo0HO ABYM JIAJOHAM, 1 HECOBMECTUMBI.

Hanpuwmep, B Buie IBYX ONTUYECKUX U30MEPOB CYIIECT-
ByeT 2-OKCHUIIPONAaHOBaA (MOJIOYHAA) KHCJIOTA, COJEpPIKAa-
1asi OAUH aCUMMETPUUYECKHI aTOM yIiiepoja.

Boobpaskaemoe sepKaio

) i

\ CH3 H3C el / \
COOH HOOC OH

Y XupaibHBIX MOJIEKYJ BOSHHKAIOT M30MepHBIe Haphl,
B KOTOPBIX MOJIEKYJIbl H30MEPOB OTHOCATCSA II0 CBOEH mpo-
CTPAHCTBEHHON OpraHM3alui OJHA K APYrol Tak JKe, Kak
COOTHOCHATCA MeXKAy co00il IpeaMeT U eT0 3ePKaJIbHOe 0TO-
opas;xenue. Ilapa Takux u3oMepoB Beerga odazaer oguHA-
KOBBIMH XMMHYECKHMMH U (PHM3MYECKHMMH CBOMCTBaMH, 3a
HCKJIUYEeHNEeM ONTHYEeCKON AKTUBHOCTU: €CJIA OOUH H30-
Mep BpalllaeT IIOCKOCTh MOJIIPU30BAHHOIO CBETA II0 Yaco-
BOI CTpeJIKe, TO APYyroil — obA3aTenbHO nNpoTuB. IlepBhIil
M30Mep HA3BIBAIOT IIPABOBPALIAIIIUM, 4 BTOPOM — JIeBO-
BpALIAIOIIAM.

3HaUYeHHe OIITUYEeCKON M30MEepPHH B OPTaHU3ALINH KHU3-
HU Ha HAalllell IIJIaHeTe 0YeHb BeJINKO, TAK KAK ONTHYECKUE
M30Mephl MOTYT CYIIECTBEHHO OTIMYATBCA KaK II0 CBOEH
OMoIOrHYecKoll AKTHUBHOCTHA, TAK M II0 COBMECTHMOCTH
¢ APYTUMHU OPUPOAHBEIMHY COeIUHEHUIMU.

20
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3. AmombL 68 moaexkynax
sewecme sauswom 0Opyz Ha
dpyea. BzauMHOe BIUAHUE
aTOMOB B MOJIEKYJIaX OpraHu-
YECKUX COeJUHEHUM BBI pac-
CMOTPUTE MPU AajibHeHIIeM
U3YUYeHU U Kypca.

CoBpeMeHHas1 TEOPHUA CTPO-
€HUs OpraHuuvyecKux coenu-
HEHWT OCHOBBIBAETCA HE TOJIb-
KO Ha MNOpPAIKe COeIUHEHUA
aTOMOB B MOJIEKYJIAX BEIIECTB,
HO TaKiKe Ha UX IJTCKMPOHHOM W HA NPOCMPAHCMEEHHOM
CTPOEHUH, KOTOPOe ITOAPOOHO paccMaTpUBaeTes Ha ITPoMHIb-
HOM YDOBHE U3YUYeHUA XUMUU,

B opraEnyecKoit XUMHUU MIUPOKO UCIIOJIb3YIOT HECKOJIb-
KO BUI0B XUMHUYeCKUX (hopmy..

Monexynapnasa ¢gopmynra orpaxkaer KaueCTBEHHBIHN
COCTaB COEJUHEHU, T. €. IOKA3bIBAET YHCJIO ATOMOB KaKI0r0
Y3 XUMUYECKUX 3JIEMEHTOB, 00pasyoIUux MOJIEKYJIY BelecT-
Ba. Hanpumep, monexynapuasa ¢popmyna npornana: C,Hg.

Cmpyxmypuasa ¢popmyna oTpakaer NOPALOK COeU-
HEHUS ATOMOB B MOJIEKYJIe coriacHO BajieHTHOCTH. CTPyK-
TypHas ¢GopMyJa IIponaHa TakoBa:

TiT
mi
HHH

YacTo Her HeOOXOAUMOCTU HETalbHO MU300parkaTh XH-
MUUYECKHEe CBA3U MEKIY aToMaMu yIyiepoia W BOAOpPO[A,
II0STOMY B OOJIBIINHCTBE CIIyUaeB UCIIOJIb3YIOT COKPAULEH -
Hble empyxmypHble popmynst. JIjis mporaHa TaKyo
hopmyny sanucersator rak: CH;—CH,—CH,;.

Crpoenue MOJEKYJI OPraHUYeCKHUX COeIUHEHU A OTpaxKa-
0T C IOMOIIBIO pas3auuHbIX Moaeneii. Haubosee u3BeCcTHBI
00'BbEMHEBIE U IIAPOCTEPIKHEBEIE Moaeu (puc. 7).

1 2

Puc. 7. Mogenu MomeKyIbl
aTaHaA:

1 — mapocTep:KHEBad;

2 — macmrabuasa

1. H3omepusa, mzomepsl. 2. BanentHocTs. 3. XuMuyue-
crkoe crpoenne. 4. Teopusa cTpoeHnss oOpraHUYECKHX
coenuHeHui. 5. l'omomoruyeckuii pag M TOMOJO-
rHYecKas pas3HocTh. 6. POpMyJasl MOJTEKYJISPHBIE
H cTpyKTypHBIEe. 7. Momenu MoJdeKyiIx: 00BbEéMHBIE
(MacmiTadHbBIE) H MIAPOCTEPIKHEBBIE.

g7
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1. Yro Tarkoe BamenTHOCTE? YemM OoHA OTIMUYAETCSH OT CTEIEHH
oxkucaenua? [IpuBegnre npuMepsl BEIIECTB, B KOTOPHIX 3HA-
JeHHA CTEIIeHH OKHCIEHHSA H BAJeHTHOCTH ATOMOB YHCIEHHO
ONUHAKOBBI M PAZTUYHEL.

2. Onpegennre BANEHTHOCTH W CTENEHbL OKHUCJIEHHS ATOMOB
B BemecTsax, hopmyas koropeix Cl,, CO,, C,Hy, C,H,.

3. Uro Takoe usomepus; uzomepsnt?
4. Y10 TaKoe roMOJOIHE; TOMOJIOTH ?

5. Kak, ucmonbs3ys sHaHAA 00 MIBOMEPHH U IOMOJIOTHH, 00'biC-
HUTH MHOr00Opasue coefuHeHUH yriiepoga?

6. Uro moHMAIOT NOJ XUMHYIECKHUM CTPOCHHEM MOJIEKYJ Op-

ragudeckux coeguHeHuii? Cdopmynupyiire mososkeHme Te-

OPHUH CTPOEHHUHA, KOTOpOoe oOBLACHAET pasinuue B cBoiicTBax

uzomepos. ChopmynupyiiTe DOTOKEHHA TEOPHHU CTPOEHUH,

KOTOpBIe 00BACHAIOT MHOT006pA3KE OPTAHUYECKHUX COeIHHEe-
.

HUH.

7. Kako# BKIag BHEC KasKObIH U3 VUIEHBIX — OCHOBOIIOJIOMK-
HHAKOB TEOPUHA XUMHUUYECKOT0 CTpoeHusA — B aTy Teopuio? [lo-
ueMy BeAVINVIO POJbL B CTAHOBJIEHWH 3TOH TEOPHUH CBLITPAJ
BKJIAJ PYCCKOT0 XUMHUKA?

8. BoamoixHO cyliecTBOBaHNe TPEX u3oMepos coctaa C.H,,.
SanumuTe WX MOJHBIE U COKPAIEHHBIE CTPYKTYPHEBIE (hopMy-
JIBI.

9. Ilo npeacraBieHHON B KOHIE nmaparpada MOZeIn MOJIEKY-
JIBI BeIfecTBa (CM. pHUC. T) COCTABETE ero MOJIEKYIAPHYIO K CO-
KPAIIEHHYIO CTPYKTYPHYE QopMyIEL.

10. PaccunTraiiTe MACCOBYIO JOJIO YVIVIEPOLA B MOJEKYJIAX Iep-
BBIX YETBIPEX YJIEHOB FOMOJOTHUYECKOTO PALA ATKAHOB.

11. Ucnoabaya BosMosxHocTH MHTEpHETA HIIX IPYTrHe UCTOY-
HUKN UH(QODPMAIIHNH, IOATOTOBLTE HeboJbiIne CcoobIeHHus O
JKM3HU U HAYYHOM TBOpuecTBe (1mo Beibopy): A. Byrieposa,
D, Kerymne, A. Kynepa.



I'maBa neprasda

YrneBogoponsl
M UX NOPUPOOHBIE MCTOYHMKM

§ 3 ITpuponusbiii ra3. AJIKaHbI

Bo BBegeHUM MBI OIpENENIN OPraHUYECKYI0 XUMHIO
KaK XUMUI YIVIEBOJIOPOI0B U UX MIPOUBBOAHBIX.

Hassanue yzne60dopodst roBopUT 3a cebsA: 3TO Bellle-
CTBa, MOJIEKYJIbI KOTOPBIX COCTOAT U3 ATOMOB IBYX XUMU-
YeCKHX 3JeMEeHTOB — yIjlepoja u Bogopona. Buaromapsa
YVHHUKaAJIbHON CIHOCOOHOCTU ATOMOB yIVIEPO/a COEOUHATHCA
APYT ¢ APYTOM B LMY PA3JUIHON (POPMBI U JJINHBI, TAKUX
COeMHEHUH CYIIECTBYeT BeJUKoe MHoxKecTBO. IloaTomy
HUX JeJAT Ha KJIAacChl. SHAKOMUTHCA ¢ HEKOTOPBIMHY M3 3TUX
KJIACCOB MbI OyZileM 10 Mepe M3yYeHUA IIPUPOHBIX UCTOU-
HUKOB YIVIEBOJOPOLOB: HIpupogHoro raza u Hedru. U aTo He
ciaydaitHo, n0o Hallla cCTpaHa 3aHMMAaeT OJHO M3 BeAYyIIUX
MeCT B MHDe 10 3a1iacam, A00bue, 9KCIOPTY U IepepaboTke
YIJIEBOJIOPOJHOT'O ChIPbA.

BmecTe ¢ TeM 3HaHUE 3TOM TEMBI IIPEACTABIAET OIpee-
JIEHHBIH NIpO(eCCUOHANIBHBIN UHTEPEC He TOJbKO AJA XU-
MHKOB, HO TaKyke IJid OyAyIIuX TreoJoroB u reorpados,
IOPHUCTOB U 3KOHOMHUCTOB, OOIIECTBOBEOB U MOJIUTOJIOTOB,
MHKEHEePOB M JKoJOoroB. ToJbKO JeTajibHOe BJIaJeHUE

Puc. 8. [Ipupoausrii ras:
1 — pgoberua; 2 — xpanenue; 3 — nepepaborka
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Puc. 9. Hedrs:
1 — moberua; 2 — TpaHCIOPTHPOBKA; J — mepepaboTra

cucremMoil 3HaHUl 00 YIVIEBOJZODPOAHOM ChIPDbE IO3BOJIUT
npodeccuoHaATbHO COCTOATHCA COCIIUAJIUCTAM, CBA3AHHBIM
C pasBeakoit, noObIueii, TPAHCIIOPTHUPOBKOA W TIPOMBIIII-
JeHHOH! nepepaboTKON npupoaHoro rasa (puc. 8) u Hedru

(puc. 9).

IIpupojHble UCTOYHUKHU YIJIEBOAOPOIOB ABIAIOTCA
CBSI3YIOIIUM B3BEHOM MEXKTOCYJAAPCTBEHHBIX OTHOIIEHUI

CH, — 90%
CoHg — 4%
CgHg — 2%
CiHyg— 1%
CgHyio — 1%
Ny ¢ ap. ragel — 2% ——

Puc. 10. CocraB npmpogHOro
rasa OLHOTO U3 MECTODOMK/IeHUN

24
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B MOJUTUYUYECKOM U IKOHO-
MHUYEeCKOW objgacTu M He-
PenKo CcHaysKaT IIPpUYUHONI
KOHMDIMKTOB M BOUH 3a
KOHTPOJIb HAA B3THUMH MHC-
TOUHUKAMMU.

3HAKOMCTBO ¢ UCTOUHU-
KaMu yIrJIeBOAOPOOOB MBI
HAYHEM ¢ IPUPOJHOTO rasa.
Jro MmoJIe3HOEe WUCKOoIae-
MOe — BasKHeHmui BUI
TONIMBA U CBIPLE AJIA XHU-
MUYECKON IPOMBINIIEHHOC-
TH, IOCKOJBKY HMeEeT P
IOCTOMHCTB:

+ 5TO CcaMBIfi IeIéBBIil
BHJ TOILJIUBA;

+  obmamaeT BBICOKOMH
TEMJIOTBOPHO#  CIIOCOGHO-
CTBIO;

¢ Jerko TPaHCIOPTUDY-
erTcsa 110 ra3oIIpoBoLaM;



+ ABIAAETCA SKOJIOTHUYECKHU 6ojiee YMCTBIM BUJOM TOILIH-
Ba 10 CPABHEHHIO C JPYTHUMH.

Ilpupodnwstii 2za3 — 3T0 cMech ra3o00pasHbBIX YIVIEBO-
JOPOJOB ¢ HeDONBIION MOJEKYIAPHOU Maccoi. OCHOBHBIM
KOMIIOHEHTOM MPHUPOSHOI'O rasa SABJIdeTcsd MeTaH, IO0Jsd
KOTOPOTO B 3aBUCUMOCTH OT MECTOPOIKJEHUS COCTABIAET
ot 75 1o 99% mno ob'rémy. KpoMme MeTana, B cocTaB IIpUPOI-
HOro rasa BXOJAT 9TaH, Oponad, OyraH 1 uzobyraH, a Tak-
JKe a3oT U yIyeKucbli ras (puc. 10).

Kaxk BbBI y3Ke 3HaeTe, MeTaH, 8TaH, IPOIIAaH, OyTaHd ABJIsA-
IOTCA IePBLIMH YeThIPbEMA YJIEHAMY I'OMOJOTHUYECKOTO Ps-
Jla Ipeje/IbHBIX VIVIEBOOOPOAOB — AJKAaHOB.

CBo€ HazBaHUE «IIpeflejIbHbIE YIVIEBOAOPOIbI» AIKAHEI I10-
JYUYWUJIHA IOTOMY, YTO BCE BAJEHTHOCTH aTOMOB YIVIEPOJA B
STHUX MOJIEKYJIaX HACKIIIIEHbI ATOMAME BOJAOPOAA A0 Ipeaea.

- R
AlIKaHpl — 9T0 IIpefefibHBIE YITIEBOLOPOABI,
B MOJIEKYJaxX KOTOPBIX BCE aTOMbI CBA3AHBI OfH-

HapHBIMH cBA3aAMH. CocTas UX oTpakaeT o0Iad

cdopmyaa
CnHZn + 2°

\

dusnuecKkre CBOMCTBA AJIKAHOB 3aBUCAT OT COCTABA MX
MOJIEKYJI, T. €. OT OTHOCHUTEJbHOU MOJEKYJIAPHONU MAaCCHI,
UTO HATJIAAHO HJLIIOCTpupyeT Tabauna 2. Herpyaso same-
THUTb, YTO C YBeJIHYEHHEM OTHOCHUTEJIbHON MOJIEKYJIAPHOM
Macchl V aJIKAHOB YBEJIMUMUBAIOTCA TEMIIEpATYPA KUIIeHHA
U ILJIOTHOCTD, 4 TAKYKEe U3MEHSAETCHA arperaTHoe COCTOAHUE!
ImepBbIe YeThIpe ajlKkaHa — rasoobpasHbIe BelllecTBa, clie-
AVIONIMe OMUHHAAIATh — KHUJIKOCTH, a HAUUHAA ¢ reKcaje-
KaHa — TBEpJbIe BellecTsa.

MogeKya mepBoOro 4jeHa rOMOJOTH-
YeCcKOro pdAja ajJKaHOB — MeTaHa —
HMeeT TeTpas3jpHYyecKOe CTpOoeHUe,
T. e. (hopMy IpaBUJIBHOI HOHUPaAMHILI
(puc. 11).

MeraH He uMeeT 3amaxa, IIO9TOMY
IJIsi TOTO, YTOOBI OOHADPYIKHUTH YTEUKY
OBITOBOI'O rasa, OCHOBY KOTOPOT'O H CO-
craBasgeT MeTaH, K HeMmy pgobasinaror Puc.11. Mogens
PE3KO MaXHVIIIUEe OpraHUYeCcKHe coeaqu- MOIEKYIBI MeTaHa
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HeHudA. Eciu BLI IIOYYBCTBYETE TAKOM 3aIax, 3HAYHUT, IIPO-
HCXOJIHUT YTeUKa I'a3a ¥ HeobX0JUMO CPOYHO 3BOHHUTE B aBa-
puiinyo cay:x0y roprasa mo teaedony 112.

IlepBhie ueThIpe UJeHA TOMOJOTHUYECKOTO pAga MeTaHa
OOJAYYHUIN TPHBHAJBLHEIE, HCTOPUUYECKH CJIOXKHBIIINECHA Ha-
spaHud. OcHOBOH HasBaHMA CIAEIYVIOIINX AJIKAHOB HOP-
MAaJLHOT'O CTPOEHUA CTAJM I'PeYeCcKre YHNCINTEIbHEIE.

Tax xar, HaunHaA ¢ OyTaHa, y Ka)KIOTO AlIKaHA C JIH-
HEeMHON IEeNbl MOABIAAKTCA H30MEpPLl ¢ PasBeTBIEHHBIM
YIJIEPOAHLIM CKEJeTOM, BO3SHHKJIA HeoOXOAUMOCThL BhIpa-
foTaTh cuCcTeMy NX HazBaHuii, Takasa cucreMa ObLiia paspa-
6orana Me:XIyHapOAHBIM COIO30M TEOPETHYECKOH M IIPH-
gaagson xumun (MIOIIAK!) u nonyunia HasBaHHe MexHc-
dymnapodunoit Homenkaamypor HIOITAK.

Ilia cocraBieHUsA Ha3BaHUN OPraHUYECKHX BEIIECTB
no HomeHKaatype UIOITAK veob6xommmo 3HATH (hOPMYIBI
M Ha3BaHUA PaJUKaJIOB M APYIHX 3aMecTHTelel (Halpu-
Mep, rajoreHoB). Padurxan — aToM WM TPyIOa cBA3aH-
HBIX MEXAy coD0il aTOMOB, MMEIOIINX HecllapeHHbIe aJIeK-
TPOHBI.

Hazpanue yrieBOJOPOJHOIO pafUKaIa IPOHCXOIUT OT
Ha3BaHUA COOTBETCTBYIOIIErO aIKaHa ¢ 3aMeHOH cyQduk-
ca -aH Ha cypdUKC -ii: anKan — ankiii (cM. Tadu. 2).

B coorBeTcTBHMH € MeXIVHAPOIHOH HOMEHKJATYPOM
cleayeT NPUAEPMHBATHCHA CJEAVIOIIHUX MIPaBHUJI IIPH CO-
CTaBJIEHUH HA3BAHUSA aJIKAHOB.

1. B crpykrypHO# (pOpMYJie BLIOMPAIOT CAMYIO JJIHHHYIO
enb ATOMOB yriepoza (IJIaBHYIO 11eIlh).

2. AToMBl yriepojia riaBHOI Ienu HyMepyT, HauuHAasdg
C TOT'0 KOHILA, K KOTOPOMY O/IMKe pa3BeTBJIeHUE.

3. B HauaJle HABBAHUA NEPEUYHCIAIT PASUKAILI U IPY-
rve 3aMecTHTEeJH ¢ YKasaHueM HOMEPOB aTOMOB yIjIepoja,
C KOTOPLIMY OHH CBA3aHLI. KCIM B MOJIEKYJI€ IPUCYTCTBYET
HECKOJBKO OJMHAKOBBIX PagUKANOB (ABa, TPH, YeThIpe
U T. A.), TO THPPOHA YKASBIBAIOT MECTO KAXKJOro U3 HUX B
IJIaBHOM NIEenNH M IepeJ MX HAZBAHHUEM CTABAT COOTBET-
CTBEHHO YaCTUIILI Ju-, mpu-, mempa- u T. 1.

4. OcHOBOW Ha3BAHUA CHAYIKHUT HAUMEHOBAHHE NpPeae/ib-
HOTr'0 YIVIEBOAOPO/IA ¢ TEM 2Ke YHCJIOM ATOMOB YIJIepoaa, 4To
¥ B IVIAaBHOI IlelIH.

1 JTUPAC — International Union on Pure and Applied Chemistry.
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IIpuBeéM HpUMepHI COCTABJICHUA HASBAHU alTKAHOB.

1 2 3 4 1 2 3 4 5
CH3—CH—CH2— CH, CH3—(|JH—CH2— (IIH—CH3
CH3 CH3 CH,
2-Mernn0yTaH 2,4-muMeTHNTIeHTAH
CH,
1 2| 3 7 6 5 4 3 2 1
CH3—(|3—CH3 CH3—CH2—(|3H—CH2—CH2— ?H—CH3
CH3 CH2—CH3 CH3
2,2-gumeTnnnponad 2-MeTHII-5-aTHATENITAH

PaccMorpuM nmpuMeHeHHe IPHPOAHOIO rasa, B OCHOBE
KOTOPOIO JIeXKAT XHUMHUYECKHEe CBOMCTBA OTAENLHBIX allKa-
HOB, B [I€PBYIO OUepeab MeTaHa.

OCHOBHBIM XMMWYECKUM CBOMCTBOM TIPEJIEJbHBIX YIJIe-
BOZIOPOJIOB, OIPEeAeIAoIMM HX NCIIOJIL30BAHNE B KAUeCTBe
roriusa (puc. 12), spiasgerca peakiiud ropeHus:

CH, + 20,— CO, + 2H,0 + @,

MeTaH

Pue. 12. IIpumenenne aIKaHOB B KAYECTBE TOTLJIUEBA

2§
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2C,H,, + 130, — 8CO, + 10H,0 + Q.

Oyran

B of0ieM caydae ypaBHeHHe PeaKI[MH ropeHus J00oro
yriesonioposia, umerwomero cocras C . H , MoxHO 3amucarhb
B CJIEAVIOIIEM BHUE:

CH, + (x + 0,5y)0, — xCO, + 0,5yH,0.

OpHaKo NPUPOJHLII ra3 — 5TO He TOJBKO TONIUBO, HO U
eHHoe XuMHuueckoe coipbé (puc. 13). Ero nepepaborka oc-
HOBAHA HA IPYI'UX XUMUYECKUX CBOHCTBAX AJIKAHOB.

Jna ankaHoOB, Kak A IIpeNesIbHBIX YIVIEBOLOPO/OB,
HauboJsiee XapaKTepHbI peakyuu 3ameweHus. Tak, aToMbl

OBYHEHMEN

BAKAHCHA | nywwsn 1a posers
PE3HOME
OBYHEHHE

CgHz

AITETHJIEH

Puc. 13. ITpumenenue meraga: I —3 — IIPOU3BOACTEO CaKH (KapT-
pumxu 1, peauna 2, Tunorpackas Kpacka 3); 4 —7 — moayueHHe
OpraHuvYecKHUX coequHeHuH (pacTBOpHUTENeil 4, XxnagareHToB (hpeo-
HOB), HCIIOJIbL3YEMEIX B XOJONUJIBHBIX YCTAHOBKAX, 5, Meranona 6,
ameruieHa 7)

29
/-—-_



BOgOpoOga B MOJIEKYJIe MeTaHa CIIOCOOHbI nocjaenoBaTeIbHO
3aMenaTbCA Ha aTOMBI I'aJlOI'eHOB, HAIIpDHUMED XJiopa:

CH, + Cl, %% CH,Cl + HCI,

XJIopMeTaH

CH,CI + Cl,—*¢%5 CH,Cl, + HCI,

JHXJIOpMeTaH

CH,CI, + Cl, —%%%5 CH,Cl + HCl,

TPUXJIOPMETaH

CHCI, + Cl, —%%¢*5 CCl, + HCL.

TeTPaXJIOPMeTaH

Pearius rajoreHUpPOBaHUSA MeTaHa IIPOTEKaeT MO Merl-
HOMY paJUuKaJIbHOMY MexaHusmy (T. e. ¢ obpasoBaHueM
YaCTUIL, COAEPIKANIUX HeCIIapeHHBIH 3JIEKTPOH) U COCTOUT
U3 psA/la MOBTOPAOMIUXCS CTA Ui

a) HauaJao yenu, IPOTEeKaeT moJ AeiicTBUEM CBETA U Ha-
3bIBAETCH CBETOBOM crajaueii: obpasyooTcs aToMbl XJiopa,
UMeIOIe HecllapeHHble 3JIeKTPOHBI (CcBOOOAHBIE pajlUKa-
JIBI):

Cl, — 2Cl;

0) pocm uenu, MOMKeT NPOTEKATH B OTCYTCTBHE CBeTa
M Ha3bIBaeTCHd TEeMHOBOH cTaIUelt:

Cl-+ CH, — CH, + HCl;
CH, + Cl, — CH,CI + Cl;

B) 00pbl8 Uenu, 3aKJI0UAeTCA B pexomMOunayuy (coemm-
HEHHH) IBYX KAaKMX-JU00 CBOOOJAHBIX PASUKAJIOB:

CH, + Cl-— CH,CI.

3a ucclefoBaHKue MeXaHM3Ma HeNHbIX PaANKalbHBIX pe-
AKIUA BhImarIuiica coserckuil pusuxoxumux H. H. Ce-
MEHOB (1896—1986) monyunn HobesneBCKYIO IIpeMUI0.

O6pasyromuecsa B 3TUX PEaKI[UAX COeIUHEHUA IIUPOKO
UCTOJIBL3YIOT KAK PACTBOPUTENHN, UCXOJHBIE BEIIECTBA B Op-
raHUM4YeCKUX CUHTEe3aX, XJIaJAareHTsl ((PpeoHbl) B XOTOAUIIb-
HBIX YCTAHOBKAX.

Merau BCTyIaeT B peakyu ROJLHO020 U HENOJLHO20 Pa3Jio-
JHCeHUs B 3aBUCHMOCTHU OT YCJIOBUIL IPOBEIeHUA PeaKIIUU.
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IIpu Temmeparype 1000 °C npoucXOAUT MOJHOE PAasiio-
skenune meraHa. IIpu aTom o6pasyroTes caxka 4 BOJAOPO:

CH, — C+ 2H,,.

Caxa UAET Ha M3rOTOBJIEHHE THUIOTPA(CKON KpPacKM U
KapTpUIKel AJA OIPUHTEPOB, a BOJOPOJ, HAIIPUMED, AJIs
IPOM3BOJACTBA aMMHUAaKa.

HemnonHoe pasiioxxeHue MeTaHa IIPOBOAAT IIPU TeMIlepa-
type 1500 °C 1 peskoM oXJIa)XKJeHUH NPOAVKTOB PEaKIINH.
B pesyissraTe 3TOrO Impomnecca moJydarT BaXKHBIU yIVIEBO-
nopox — anetrunern C,H,, a Takixe Bogopon:

2CH, & C,H, + 3H,,

B npucyTCTBAM KaTaIUu3aTOPOB OT MOJIEKY.JI aIKaHOB OT-
HIeILIAITCA MOJIEKYJIbI BOAOPOAA.

JIEKYJI OpraHudyeCcKOro coeJHHEeHHMd Has3bIBAaIoT
peaknuAMM JerHIpUPOBaAHHUA.

’ Peakmusa oTieIIeHHs MOJEKYJI BOJAOPOJA OT MO-

Hamnpumep, OeruapupoBaHHEM 3STaHA IIOJYYAIT 3TH-
JIeH — IeHHbBIN XMMHYECKHI IIPOAYKT:

Pt,p, t

CH,—CH, —*%> CH,—CH, + H,,.

ITHIEeH

ITHIEeH M PACCMOTPEHHBINA BBIIIE AleTHIeH OTHOCAT K
HeIlpeJeJbHBIM YIVIEBOAOPOAAM — AaJKeHaM M aJKHHAaM.
Crnenyromuii naparpad OyaeT IIOCBANIEH aJlKeHaM — 3TH-
JIEHY U eI'0 TOMOJIOTaM.

1. ¥rnesogopoasl. 2. Ilpupomgasri rasz. 3. AJIKaHBI,
HJIM IpeaelibHbIe yriaesomoponsl. 4. Me:xayHapona-
Haa HomeHEIaTypa HIOITAK. 5. IIpaBuna cocrasie-
HHUA Ha3BaAaHMH aakaHoB. 6. XuMHYecKHe CBOMCTBA
U IMpUMeHeHHe ajxkaHoB. 7. Peaknuu mermapuposa-
HHA.
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1. ¥KaxuTe BasKHEHININE MECTOPOMKIeHUA IPUPOIHOTO ra3a B
Poccuiickoit Pepepanumu. Halipure Mx Ha KapTe HOJE3HBIX
HCKOIIaeMbIX HAIIEH CTPAHBI, BOCIIOJbL30BABIIUCE Teorpadmu-
TECKUM ATIACOM.

@

2. HasoBuTe M3BECTHBIE BAM MeKAYHAPOAHbBIE BOODYIKEHHBIE
KOH(INKTEI, KOTOPBIE CBASAHEL C KOHTPOJIEM HaJi IPHPOLHEL-
MM UCTOYHUKAMHY YIVIEBOOPOAOB.

3. [TpuBenuTe mpuMepsbl MHTETPAIIMN 9KOHOMHK Pa3IUYHBIX
CTpaH, OCHOBY KOTOPBIX COCTABJIAET HMCIOJIb30BAHHE IIPHPOI-
"oro raza. IloagroroBeTe npesenTanuio ¢ nomomsio Uarepue-
Ta.

Q

4. IToaroToBETEe paccKas © TOM, KAK CBASAHLI 3HAHHA IO XH-
MHH IPUPOAHOTO Ta3a ¢ Balreit 6yaymnieii npodeccuei.

5. HazoBuTe mpemrMyniecTBa MIPHPOIHOTO ra3da Hepel ZpYruaMu
BHIAMMY TOILJIMBA.

6. IIponnmocTpupyiiTe 3aK0H IepPexoa KOTHYECTBEHHEIX OT-
HOIIEHHUI B KAYECTBEHHEBIE HA IIPUMepe TOMOJIOTHIECKOTO DA~
8 alTKaAHOB.

‘ 7. HazoBuTe yrineBoOpOAbI, CTPYKTYPHBIE (DOPMYJIBI KOTO-
PBIX:
a) CH,—CH—CH,; 8) CH,—CH—CH,—CH,;
(|3H3 Ll:ZHs
CH, CH,
6) CH3—CH2—'|C—CH3; r )CH:{_CH_J:H_CH:‘.
on, o,

‘ 8. llna yrinesomopoaa, CTPYKTYPHAS GOpPMYJia KOTOPOTO

CH3—(|3H—CH2—CH2—CH3,
CH,

HanumuTre GPOPMYIbl BOZMOMHLBIX H30MepoB. Hasoeure BCe
COeTMHEHHUA M0 MexkayHaponaoit Homenkaarype MIOITAK.

‘ 9. VraxuTe 06JIaCTH TPUMEHEHU I METAHA, B OCHOBE KOTOPBIX
JIEIKHUT PeaKIus IOpPeHn .

10. VraxuTe 001aCTH IPHMEHEHUA BEILECTB, 00Pa3YIOIHXCA
PH MOJHOM W HEIIOJTHOM PASJI0MKeHU T MEeTAHA.
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11. Veaxure obmacTy NMpUMeHeHUMS CcOeIHHEHHWH, obpasyio-
IIUXCH B PEAKIIUAX METAHA € XJIOPOM.

‘ 12. Berumcanre KOIMYECTBO TEILIOTHI, KOTOPAS BBIIEIHTCH
npu cropanuu 11,2 m3 Mmerana (H. y.), eCId TepPMOXHMUYECKOE
VpaBHEHHE PeaKkIiH ero ropeHmns

CH, + 20, —> CO, + 2H,0 + 900 x]Ix.

§ 4 AJKeHBI. OTUJIeH

Kak BbI y:xe 3HaeTe, IpA AerUAPHUPOBAHNY 3TaHa o0pa-
3yeTrcs STUIEH — POoAOHAYANIbHUK I'OMOJOTUYECKOT0 pAIa
AJIKEeHOB.

IToTeps ABYX aTOMOB BOJOpPOJa IIPHUBOAUT K oOpasoBa-
HUIO MeXXIy aToMaMHu yIJiepoaa He OOUHAPHOI, a ABOMHOM
CBA3H:

H—C—C—H — > H—C—C—H.
H H H H
3TaH ATHIIEH

Tak rak BaJIeHTHOCTH ATOMOB yriepoga B STHJIeHe H ero ro-
MoOJIOorax He A0 IIpefejia HachbllleHbl aTOMaMKE BOAOpOAA,
TO TAKHe CoeJMHeHM A HAa3bIBAOT nenpeaenbummu.

- )
ANKeHBI — 3TO HempejesbHBIE YINIEBOIOPOIEI,
é cojep:Kalie B MOJEKYyJie, KpoOMe OJAUHAPHBIX
cBA3ell, OAHY MABOHHYIO YIVIEPOJ-YIVIEPOIHYIO
cBaA3b. CocTas ux orpaskaet obmasa popmyiia

CnH2n'

A

Ecan cpaBHHTH 001iHe (GOpPMYJbl aJlKaHOB U AJIKEHOB,
HEeTPYAHO 3aMEeTHUTh, 9TO KX COCTAB OT/IMYAETCA Ha JBa aTo-
Ma BOAOPOZA:

S s
ANMKAH —5—> aNKeéH.
T

ITpunamIeXHOCTh YIVIEBOAOPOAA K KJaccy AJIKeHOB OT-
P
pakarT pofoBLIM CY(P(PUKCOM -eH B ero Ha3BaHUU.
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T'OMOJIOTHUYECKUH PAl DOTUJIEHA Tabruuya 3

3;(::1{: :fgg.l;; %ﬁgﬂ?ﬁ:ﬁﬁl Hassanue
¢opmyaa

C,H, CH,=CH, drunen (aTeH)

C,Hy CH,—CH—CH, IMponunen (mpomen)

C,H CH,=—CH—CH,—CH, | Byrunesn-1 (6yrexs-1)

IATHIeH — PONOHAYAJIbHUK I'OMOJIOI'MUYECKOr0 psijia aji-
KeHoB (Tabsu. 3). CTpoeHHe MOJIEKYJIBI 9THJIEHA NpPeiacTaB-
JieHo Ha pucyHke 14. HerpyaHo 3aMeTuTsh, YTO MOJIEKYJIa
ATUJIEHA MMeeT ILJIOCKOCTHOe CTpoeHue. AHAJIOTUYHO U Y
BCEX AJIKEHOB II0 MECTY pAacCIOJIOMKeHUsS JABOUHOU CBA3U
¢dparMeHT MOJIEKYJILI OyIeT UMeTh IIJIOCKOCTHOE CTPOeHHE.

Hauunas ¢ TpeThero 4jeHa roMoJIOTHYECKOro psja aji-
KEHOB, COIEPIKAIIero B MOJIeKYJIe YeThipe aroMa yriepona,
MOABJIAETCA U30MEPUS Y21epOO0H020 cKeJlema U uU30mMepus
NONOMEeHUS KPAMHOIL C853U:

H30OMEepHA YINIepoJHOT'O CKeJeTa

CH,=CH—CH,—CH; CH;—CH=CH—CH, CH,~C—CH,

oyren-1 O6yTen-2 CH
\ / (OyTmien-2) 3
2-merunnponen-1
H30MepHUA HOJOKEeHHU I (uzobyTen)

KpPaTHOH CBA3H

I[JIH AJIKeHOB XapawnTepHa MeM Kjaccosds u3omepus c
yrjaesogopojaMKM AOpyroro Kjacca, HMeRINero TaxKyH e

obmyro ¢opmyny C H, , — murnoanxkanamu. OcobeHno-
CThI0 XMMUYECKOr0 CTPOSHUA [IUKJI0ATKAHOB ABJIAETCA Ha-
IUYre 3aMKHYTOM IENIOYKH aATOMOB yIjlIepoja — I[MKJA,
HaImpuMep:
AR
H,C—CH
g e on,
H,C CH,,
B gt B H,C CH,.
CH, N A
CH,
IODHEKJICIIeHTaH IDHEKJIOTeKCaH
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OcobeHHOCTH IIOCTPOEHHA
HasBaHWI AJIKEHOB COCTOAT B
TOM, YTO IJIaBHAA IeIOb ATO-
MOB yIVIEpOJA AOKHA 00a3a-
TeJIbHO BKJIIOYATH OBOMHYIO
C—C-cBsasb, u eé HyMmepa- 1 2
ITHI0 TPOBOAAT C TOTO KOHNA py. 14, Moxenu MOJeKYJIBI

r1aBHOM LeNH, K KOTOPOMY  srpjpema: I — wmacmrabHAA;
aTa cBA3bL Ommixe. B HasBa- 2 — mapocrep:xmesas

HHUH YIVIEBOAOPOIa, OKAHUYU-
BaOINErocs Ha -eH, Mudpoit

VKassIBAlOT HOMEpP TOT0 aToMa yIiepoxa, OT KOTOpPOro Ha-
YyHHAeTCA ABOMHAA YyIepoA-yriepoaHas cBAsbk. Ocralib-
HBIe TpaBuia (JOPMUPOBAHUA HA3BAHUN AJTKEHOB OCTAIOT-
cA TAKUMU Ke, KaK U IJid aJlKkanos. Hanpumep:

1 2 3 4 1 2 3 4 a
CH~CH—CH—CH,, CH;—C=CH—CH—CH,
CH, CH, CH,
3-meTunbyren-1 2,4-pumernnnenTeH-2

CH,

3 1
CH;— (|1H—C=CH2 ;
4 5

2,3-muMeTHIneHTeH- 1

B 1npoMBINIIEHHOCTH JTUJIEH NOJYYAIOT KPEKHUHTOM
(pacimenieHueM) MIPOAYKTOB mepepaboTKu HedTH, HATIPU-
Mep KepocuHa.

B s1a6opaToOpHBIX YCJIOBUAX STHUJIEH MONYYAIOT AeTUApAa-
Tarue STUIOBOTO CITUPTA:

CH,—CH, .80t , CH,—CH, + H,0.

STHIOBBINA CIIUpT ATHJIEeH

Peakuusi germpaTauum — 3TO IPOIECC OTIIel-
JIEHUS MOJIEKYJIbI BOALI OT MOJIEKYJILI Opranude-
CKOT'O COeTUHEHUA.
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Irunen — 310 beclBeTHLINA ras 6e3 3amnaxa, IIOYTH Hepa-
cTBOpuM B Bojie. OH obiamaeT ¢cnoco0OHOCTLI0 YCKOPATL CO-
3peBaHHe ILIOJOB U OBOIIeil, UTO HCIIOJNb3YIOT B OBOIIeXpa-
HIJIHILAX, KyAa 3aKJAABIBAIOT HeAO3PeNyI0o ILIOA00BOII-
HYIO IPOAVKIIHUIO.

PaccMoTpuM XMMHUUeCKHe CBOMCTBA aJIKeHOB Ha IIpUMe-
pe sTHJIeHA.

Hanmuuue B Monexkyaax ankeHoB aBoiHoit C=C-cBasu
00yCJIOBIIMBAET HX XHUMHYECKHEe CBOMCTBA.

Hnsa ankeHOB, KaK JJiAd HeIpeaedbHBIX YIVIEBOJOPOIOB,
XapakTepHbl peakyuu npucoedurHenus: 1) Bogopona (2ud-
puposarue); 2) Boasl (2udpamayus); 3) raloreHosB (za.noze-
Huposanue) u ap. [Ipu sTom ogHA M3 ABYX CBA3EH MEXAY
aroMaMHu yriiepoia paspblBaeTrcsa, U oba aToMa IpPHCOEIH-
HAIOT aATOMBI MJIM I'DYIINY ATOMOB peareHTra. B peakmuax
THAPHPOBAHHUA STHJIEHA U ero rHApaTalii PoJb KaTaau3a-
TOPOB YCHEIIIHO BELIIIOJHAIOT IMJIaTHHA U (hocdopHad KHCIIO-
TA COOTBETCTBEHHO. B peayibTrare ajKeH IIpeBpallaercs
B aJIKAH WJIH ero IIPOU3BOJHOE:

CH,—CH, + H,-Pt, CH,—CH,,
aTaH
CH,—CH, + H,0 2% , CH,—CH,—OH, nxu C,H,OH,

OTUJIOBBLIM COHPT

(aramomn)
'CH2=CH2 + Br2—> (|3H2—(|3H2.
Br Br
1,2-gubpomMaran
= 2t Ilocnenguaa  pearumusa

npuMeHsercs s obHa-
PYKEHUSA COeJUHEHHH C
KpaTHOH (ABOHMHON HIU
TPOMHOH) YIJepoa-yIie-
poAHOW CBA3LIO, T. €.
ABJIAETCA KaA4ecmeeHHOoll
Ha xkpamHym céa3b. Ilpu
9TOM TIPOUCXOAUT obec-
IIBeuuBaHNEe OPOMHOH BO-

Puc. 15. O6ecupeunsanne abI (pacTBOpa OHpoMa B BO-
BpPOMHOI BOALI ATHICHOM ne) (puc. 15).
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Jli1Aa roMoJIOroB ATUIeHA, HAIPUMED MPONHJIEHA, Peak-
MUA TUAPATAIIUYN TTPOTEKAeT B COOTBETCTBUH C ITPABUIOM
B. B. MapxosHuUKOEBA.

Ilpu mpucoeguHEeHUU MOJAPHBIX MOJIEKYJ, HAIIpPUMeEp
raJoreHOBOJOPOJAOB UJIN BOJbI, K AlKEeHY BOJOPO/ IIPEeUMy-
IIeCTBeHHO NPUCOeIUHALTCA K aTOMY yIyiepoja IIpu nBOii-
HO¥ CBA3HU, C KOTOPBLIM COEIUMHEHO DOoJbIllee YUCI0 ATOMOB
BOJIOpOJA:

CH,—CH—CH, + H—OH — CH;—CH —CH,.
OH

IpomeH IIPOIaHoI-2

Ananoruuno rgagpaTaniy 1IporexKaeT 1 peaKniydA IIpyvco-
elIMHeHNd raaJoreHoeoJopoa0B K aJlKeHaM, HAlIpHMep:

CH,—CH—CH, + HCl— CH3—(|3H— CH,.
Cl

IpomeH 2-xmopnponan

CyiHoCTb 11000 XMMHUYECKOH PeaKIU 3aKII0UYAaeTCA B
00pa30BaHUM HOBBLIX MOJIEKYJI M3 TeX e CaMbIX ATOMOR, U3
KOTOPBIX 00pazoBaHbl UCXOAHBIE BelllecTBa. B xoze w060
PeaKIIMH OJAHHU CBA3HM Pa3phIBAIOTCA, APyrue — 00pasyioT-
csi. PasphlB KOBaJIeHTHOH CBSA3H MOMKHO paccMaTpHBaThb
KakK IIpoiiecc, o0paTHbIN eé o0paszosanuio. ClegopaTelisHO,
IIPH 3TOM BO3MOXKHBI [[BA HAIIPDABJIEHUA pa3phIBa.

Tomoarumuueckuili pa3pblé TPUBOIUT K TOMY, 4TO 0Oa
aToMa, paHee CBA3aHHBIE KOBAJNIEHTHOI CBA3LIO, MOJYUYAOT
IO OJIHOMY 3JIEKTPOHY, IIPEBpAIlasich B YaCTHUILI ¢ Hecma-
PEeHHBIM BJIEKTPOHOM — Cc80000HbLE paduKaibt:

A|_|B paspuiBCBHSM , A 1+ B .

ITomo6HBIHA TUII paspbiBa XMMUUYECKOH CBA3H U COOTBET-
CTBEHHO PaJUKAJBHBIN MeXaHM3M PeakKIluH HabIwaaercs
IpU y3Ke PACCMOTPEHHOM HOPOIecce ralOreHUPOBAHUSA Me-
TaHA.

Temeporumuyeckuil pa3pvlé OCYHUIECTBIAETCA TAKUM
o0pa3oM, 4TO OJMH M3 aTOMOB HojydaeT ob0a 3JIeKTPOHA,
CIYXKHBIIHE paHee 0011ell 31eKTPOHHOI napoii. Takoi Tun
paspbiBa CBA3K IIPHBOJUT K 00pPA30BAHHIO 3apAMKEHHBIX
YACTHUI, — HOHOB:

A|:B _popsmessan o A+ 4 B-,
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TTono6uEBI THTT pa3pblBa XUMHUYECKOU CBA3SU U COOTBET-
CTBEHHO MOHHBI MeXaHN3M peariuu HabawopaeTcsa B npo-
1ecce NPUCOEIUHEHUA TAJIOTeHOBOIOPOIA K aTKeHaM.

Kak uzBecTHO, XUMHUUYECKA CBSA3h B MOJIEKYJIe XJI0POBO-
nopoja sABJsSeTCA MoaApHoit. B yeaoBuax peaknum moJe-
ryna HCI pacniagaerca na moust H u Cl~:

HCl —H*+Cl".

OTH HMOHBI U IPHUCOEAUHAITCA K aToMaM yIyiepoia 3a
CYET reTepPOJIMTHYECKOT0 Pa3phiBa ABOMHOM CBA3H B MOJE-
KyJie aJIKeHa.

Oco0bIM caydaeM peaKIUii NPHCOEAMHEHHS ABIAETCH
peakIud IIOJIUMePU3a .

' ™y

Peaxkuus moamMepusanum — 3TO XUMUYECKUH
+ OpoIece COeAUHEHUA MHOMKECTBA UCXOJHBIX MO-
JIeKYJI HU3KOMOJIEKYJIAPHOrO BellecTBa (MOHO-
Mepa) B KPYIHBIE MOJEKYJIbl (MAKPOMOJIEKYIbI)
IMOJIAMEpPA.
IMonumep — 3TO BBICOKOMOJIEKYJADPHOE COEIH-
HEeHNe, MOJIEeKYJIbI KOTOPOr0 COCTOAT M3 MHOKe-
CTBa OMMHAKOBBIX CTPYKTYPHBIX 3BEHBLEB.

\

ITosmuMepU3aIuio 3TUJIeHA MOKHO OTPA3UTE € IIOMOIIBIO
CJIEIYIONIEe CXeMBbl:

... + CH,—CH, + CH,—CH, + ... 2%
_) e _CHE_Cﬂz_CHz_CHz_ aas

UJIY C IIOMOIIBIO CJIEYIOIEro ypaBHeHUA:

nCH,—CH, 2% (—CH,—CH,—),.

3THUJIEH IIOJHITHIEH

Ilomumepu3sanuo NIPOBOAAT B HPUCYTCTBUH HHHUIIHUATO-
pOB, HApUMEP MEePEeKMCHBIX COeJUHEHUI, KOTOPbIe SABJIA-
FOTCS HICTOYHUKAMU CBOOOAHBIX pafuKaJoOB. [lepeKucHbIMHU
COeMHEeHUSAMH HA3BIBAIOT BEIECTBA, MOJEKYJbI KOTOPBIX
BrawuaoT rpynny —O—0—. IIpocrelinium nepeK UCHLIM CO-
eJUHEHUEM SBJIsgeTca nepoxcus sogopoga H—O0—0—H.

BeimecTBO, BCTymamwiee B PeakI[Ui0 MOJTUMEpPU3aI[H,
HA3bIBAIT MOHOMEPOM, IPOAYKT TAKOU peaKIUU — No-
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Aumepom, GopMyay B CKOOKAX B ypaBHEHUU TAKO! peak-
LU — CMPYKMYPHHLLM 36€HOM, & UHJEKC n — cme-
NeHbIo NoOAUMEePUIAY UL, KOTODAA IIOKA3bIBAET, CKOJIbKO
CTPYKTYPHBIX 3B€HBbEB 00pasyioT MOJIEKYJIY IIoJIuMepa.

B mHacrosliee BpeMs HAITY KU3Hb HEBO3MOJKHO IIpecTa-
BUTH Oe3 nouMepos. Msnenusa 13 HUX Bcé B OoJblileli cre-
IeHU BBLITECHAIOT U3 Hallmero ObITa U3[e/us, UBTOTOBJIEH-
Hble U3 MPUPOAHBIX MaTEpPHUAJIOB, IIOCKOJBKY IOJIHMEPbI
obsazaT caMbIMUA Pa3HOOOPA3HBIMHU CBOMCTBAMU, CPAB-
HUTEJIbHO JEIIeBh], JerKko 00padaThbIBaAOTC.

ITonustunen npejacrasiasger co0oi BasKHEHIIYIO ILIACT-
Maccy, KoTopas HaXOJUT HIUPOKOe IPUMEHEeHHe B Hapo/J-
HOM xo03diicTBe (puc. 16).

(—CH,—CH,—),

TITOJIASTUIJIEH

Puc. 16. Ilpumenenue nonuatunena: 1 — MeauiuacKoe obopyaoea-
HHe; 2 — mpeaMeTsl foMaliuero obuxona; 3 — MAEHKA AJ8 TapHu-
KOB; 4 — Tpy6bI M ILTAHTH; 5 — KJIeWKadA JeHTa; 6 — ymakoBouHAaA
IJIEHKA; 7 — HaKeTHl; & — JeTalH
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(—CH,—CH—),

Puc. 18. O6ecuBeunsanne

Puc. 17. llonyuenne pacTBOpa HepMaHIaHATA KAaIHA
ITUIEHA AeNONuMepHU3aIuein aTHIeHOM (KaYeCcTBeHHAA
TOJTUDTUIIEHA pearmnua HA KPATHYIO CBA3E)

B nabopaTopHBIX YCIOBUAX C IOMOIIBIO pearkuuu deno-
JUMepuU3ayul TeXHUUECKOT0 MOJUITUIIeHA (0HA ABIAETCHA
o0paTHOM npoueccy NOJNMEPH3AI[HH), HAIIPUMED K3 II0JIU-
STHUJEHOBLIX I'PAHY.J, MOMKHO IIOJYUYHTH 3TUIeH (puc. 17):

Ha KpaTHyIO CBfish, KpOMe peaKI[uH o0ecIlBedMBAHHA
OpPOMHOIT BOJbI, CYILIECTBYET eIlé 0JHA KadeCTBeHHAad peak-
IUA — pearKyus obecy8eiusaHil pacmeopa nepmaHzaHa-
ma kaaus KMnO, — peaxnusa Baruepa (puc. 18), ypasze-
HHEe KOTOpOil

3CH,—CH, + 2KMnO, + 4H,0 —>
— 3HO—CH,—CH,—OH + 2MnO,{ + 2KOH.

OBYXATOMHBIN COHUPT
OTHMNEeHINITHKOJJIb
(eranmmon-1,2)
ITUIEH — BasKHEHINHUN IPOAYKT XUMHUYECKOM ITPOMBIIII-
JIEHHOCTH, TAK KaK HCIOJb3yeTcd JJifA MOJYUeHUA APYTrux
IIeHHBIX BeIecTB U MaTepuaos (puc. 19).

1. Ankensl. 2. H3oMmepusa alKeHOB: YIIIePOTHOTO CKe-
JeTa M MoJIOKeHHA KpaTHoi cBA3u. 3. [IpaBuna cocras-
JeHHsA HA3BAaHHH aJKeHoB mo HoMmenkaarype HIOITAK,
4, Peakmusa geruapatamau. 5. XUMHYeCKHe CBOHCTBA
STHJICEHA: B3aMMOEiCTBHE ¢ BOOOPOIOM, BOIOI, raxore-
HAMHM, pearnusa moauMmepusanuu. 6. MoHOMep, moiH-
Mep, CTPYKTYpPHOEe 3BEHO, CTemeHb MMOJHMepPH3AI[HH.
7. KauecTBeHHbIE PeaAKIINY HAa KPATHYIO CBA3b.
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(—CH,—CH,—),

IIOJINB3THUJIEH

Puc. 19. I[Ipumenenue arunera: | — B OBOMEXPAHHUNHUIIAX AJHA YC-
KOpeHHs CO3peBaHud II0A0B; 2—6 — NpOou3BOCTBO OPTaHUYECKHX
coeguHeHni (monuaTuiena 2, pacTeopuTenei 3, YKCYCHOR KHMCIOTEL

4, cnupros 5, 6)

- LB N BN B BN O AN BN B BN BE BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN OB BN BN BN BN BN N B N N N N

1. Kaxue BenlecTBa HASBIBAIOT ATKEeHAMHM !

2. NaiiTe XapakTepUCTAKY TOMOJOTHUECKOTO PSAA ATKEHOB CO-
rIacHo Iwiamy: a) obmas dopmyna; 6) pomoBoit cydduuc;
B) BUZBI H30MEDPUY; T') HOMEHKJIATYPA; 1) XapaKTepHbIe DeaKIH.

‘ 3. Kax monyuaioT 5THUJIeH: a) B IPOMEBIIIIEHHOCTH; 6) B nabo-
patopun? [loaroroBbTe mpeseRTAIINIO, HCIOAL3YA MuTEepHET.

4. I[To aramoTUM ¢ STHICHOM BATHUIIATE YPABHEHHUA pPeaKI[Hil
MOJIyUeHUs OPOHmeHA: A) UPOMBIILIEHHOTO (M3 IpomaHa);

6) naboparoproro (u3 nponanona-1 CH,—CH,—CH,—OH).

‘ 5. Haiigure XUMUUeCKHe TEPMHHBI-AHTOHUMBI B HAZBAHUAX
peaxmnuii, XapakTepusymoIux XUMUUYeCKHe CBOMCTBA U CIO-
cOBBI TOMyUYeHNA dTHIeHA. [laiiTe MX omTpeaeIeHUA.

‘ 6. KakxuMmu criocofamMu MOMKHO OTJIMYHTE 9THJIEH 0T aTaHa?

7. Haiimure MaccoBYI OO VIJIEPOAA B MOJEKYJIax: a) mpo-
naua; 0) nponunnena (mpomneHa).
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8. Haiimure 06béM aTHIeHA (H. V.), TOIYUEHHOTO PeaKkIiuei qe-
rugparanuu 230 ma 95% -ro arunosoro ciupTa (p = 0,8 r/n).
9. 3TuneH TOPHUT CBETANIUMCH ILIaMeHeM, B OTanune oT Hec-
IBETHOTO naMeHu aTaHa. [louvemy? OTBeT moATBEpAUTE pac-
YETOM MACCOBOHM JOJH YIVIEPOJa B MOJIEKYJIAX 9THX BEIIeCTB.
CocTaBbTe ypaBHEHHUE PEAKITMH FOPEHUA TUICHA.

§ 5 Anrkanuenbl. Kayuykn

ITpoananmn3upyiiTe Ha3BaHHEe HOBOI'O KJAacca YIJIEBOMAO-
POJOB — aJKaaueHbl. Hannuue B HAa3BAHUU YACTH -OUeH
03HA4YaeT, YTO B COCTABE MOJIEKVYJBI VIVIEBOAOPOLa COOEP-
JKaTcd JBe IBOWHBIE YIVIepOJ-yINIiepojHble ¢BA3U (-0u- —
IBa, -eH — JIBOMHAA cBA3b). OueBUIHO, YTO TAKHE YVIJIEBO-
JOPOABI MOT'YT OBITE IOJYVUEHBI U3 AJJKAHOB IIVTEM X Gojee
rIy0oKoTro geruapuposanusa. Hanopumep:

CH,—CH,—CH,—CH,—>#! , CH,—CH—CH—CH, + 2H,,

H-OyTan oyragmen-1,3
CHa—('JH—CHz—CHg% CH2=|C—CH=CH2 + 2H,.
CH, CH,
2-merunbyragmen-1,3
2-MmeTundbyran (uzomrpen)

Ha npuseséHHbIX OpuMepax HETPYAHO OPOCIEIUTDh CIIO-
cob obOpaszosaHusA HA3BAHUN [JHEHOBBIX YIIEBOIAOPOAOB
(ankaaMeHoB): MOCJe OCHOBBI HA3BAHUSA 100aBAAOT -OUeH,
a uepes gedHC YKA3LIBAIOT ATOMEI YIJIEPOAA, OT KOTOPBIX
HAYMHAIOTCA JBONHLIC CBA3H.

£ B
AnKanmeHsl, UJIY AHEHBI, — 3TO HeIIpeAeJibHbIe
é YIJIEBOZOPOABI, COAEP KAIIlHEe B MOJEeKyJIe, KpoMe
OJMHAPHBIX CBA3€i, JBe ABOMHBIE YIVIePOA-yIJIe-
ponubie cBaA3u. CocTas X oTpaskaeT obmasa dop-

MyJaa
CnHZn -2

%

Haubosbinee 3HaueHUe UMEOT aJKagHUeHbl, B MOJEKY-
JIaX KOTOpPBLIX [Be [OBOHHBIE VIJIEPOA-YIVIEPOLHBLIE CBA3H
pasiesieHbl OJHOK OQUHAPHOIA.
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IImeHOBRIE YIVIEBOLOPOABI, B MOJIEKYJIaX KOTO-

» PBIX IBe IBOWHBIE YINIEPOA-YVIVIEPOOHBLIE CBA3U
pasjelieHbl OJHOM OJMHAPHOM CBA3LIO, HA3bIBA-
0T CONPSKEHHBIMH.

Conpsizk€HHBIE AUEHBI ABIAITCA HUCXOMHBIMU BeIIeCT-
BAMMU JIJIA [IOJYYeHHUA CHUHTETHYECKUX KayUyKOB.

Ilpon3BOACTBO CHHTETHYECKHX KAy4YYKOB OCHOBAHO HA
PeaKIuH IMOJUMePU3aAIIUN:

nCH,~CH—CH— CH, —*:% 3 CH —CH—CH—CH,—),,

CHUHTeTHUeCKHUH 6yTaIneHOBLIH
oyragmen-1,3 KayuyK

nCH2=(|;—CH=CH2L-'*>(—CH2—|C=CH—CH2—J :
CH, CH, L
U30IPEH CHHTETHUYECKHH M30IIPEHOBBIH KaydyK

B cBOI0 0uepens, KAYYYKH — HCXOAHOE ChIPhE 1A II0JIY-
UeHWA Baj)KHEHIero B HApPOJAHOXO3ANCTBEHHOM OTHOIIIE-
HUU MaTepuajga — pe3unbl (puc. 20).

Puc. 20. [IpuMmenenne pe3uHbl B HAPOSHOM Xoasaticree: I — jacTu-
ku; 2—4 — ToBapBI HAPOAHOrO HoTpedieHna (De3HOBEIE IEPYATKHT
2, Imnamu | camoru 3, miaaura 4); 5 — apToMoOHIbHBIE TOKPBIITKH
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Ilponece monydeHUs pes3WHBLI M3 KAydyKa HA3LIBAIOT
synrkanusayuetll. Hazsanue sroMy mnpoleccy najlo UMA
rpeueckoro 6ora oras ByikaHa, Tak KaK IIPOIlecc IpeBpa-
IIeHHUA Kay4YyKa B PEe3UHY 3aKJI0UYAeTCA B ero HarpeBaHU U
¢ mopoInKoMm cepbl. IIpu aToM JHMHEHHBIE MOJIEKYJbI Kay-
YyKa «CIIMBAIOTCA» aTOMAMU CEPhl B IIPOCTPAHCTBEHHYIO
CTPYKTYPY PEe3HHBI 3a CYET paspblBa HEKOTOPOHM dYacTH
JIBOMHBIX CBsA3eH B IOJIMMEPHON MOJIEKYJIe KayuyKa.

C/I0BO «BYJNIKaHM3AIHKUA» MOMKHO HEPEIKO VCIbINIATL B
cay:xbax aBTocepBHCA. 3aJIATATE ABIPKY B aBTOMODUILHOMK
KaMepe MOXXHO C MCIIOJb30BAHHUEM HMMEHHO STOr0 IpoIliec-
ca, Korja KycoueK CMeCH Kay4dyKa ¢ HOPOIIKOM cephl («ChI-
pas pe3suHAas») HAKJAALIBAIOT HA IMOKPLIIIKY M HATPEBAIOT
IOJI IIPEeCCOM.

Ecnu cepy mana mpoiiecca BYJIKAHM3AIHUKU B3ATh B KOJIH-
YyecTBe, IOCTATOYHOM /IS Pa3phiBa BCeX IBOMHEIX CBA3CH B
MaKpOMOJIEKYJIaX KaydyKa, TO IIpHA 5TOM o0pasyeTcsa TBED-
ObII HESJACTHUUYHLIA MATepHUAJ, HA3BIBAEGMBIN 200HUMOM.
OO00OHUT — XOPOUINI JU3NEKTPUK U HIMPOKO UCIOJAb3yVeTcsa
B 5JIEKTPOTEXHHUKE B KauecTBe uzonaropa. C s00HUTOBBIMU
najouyKaMu BbI paboTajid HA NPAKTHUYECKHX 3aHATHAX HA
VpoKax (PU3UKH.

BrepBrle B HIpPOMBIILJIEHHBIX MacinTafax CHHTETHUE-
CKHI KayuykK OBLI HOJIYYeH BBIZAIONIUMCH PYCCKHM YUué-
peiMm C. B. JlebenesriMm. I'pynna XUMHKOB IIOJ €r0 py-
KoposcTBOM B 1931 r. mpemnosuiaa crnocol® IIOAydYeHHA
oyraamena-1,3 U3 3THUJIOBOIO CIIUPTA U HA OCHOBE CUHTE3H-
POBaHHOTI'O AJIKAJHEHAa MOJYUYNJIa NepBYI0 HapTHi OyTamgu-
€HOBOIO KayuyKa.

Jlebener Cepreii BacunseBua
(1874—1934)
(LA R N NN N R NNEENSENSEH:NHNENRHESNHS®E;NRHNHSN]
OTredecTBeHHLIN XUMHK, AKAJeMHIK.
OcHOBHEIE HAVUHLIE MCCACIOBAHNA II0-
CBAIIEHBI TOMHMEPUIAIHUHA, HU30MepH-
3agHH ¥ P'HAPOTeHH3ALIHH HelIpeIeb-
HBIX yrieeogoponos. [lomyumn (1931)
CHHTeTHYECKUN KAYUYYK IIOJHMEepH3a-
nmeit 6Gyranmena-1,3 moa melicTBEHeM
HATPHA.
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OueBUIHO, MOXKHO OXKUAATH, UTO AJIKAAUEHBI, IMOA00HO
aJIKeHaM, HajyT KaueCTBeHHbIe PeaKIUU Ha [BOMHLIE CBS-
3u. leiicTBHUTENBHO, AJIKAAHEHb]I 00eCIIBeUNBAIOT OPOMHYIO
BOJlY, BCTYIAA B peaKIuio OpOMUPOBAHUSA, KOTOPasa UAET B
nse craguu. Ha nepBoii cTauu IPOUCXOJUT Pa3pbiB KpaT-
HBIX CBA3eil B MOJIeKyJie OyTanueHa-1,3 u npucoeMHeHHE
aroMoB 6poMa K KpallHUM aToMaM yrijiepojia npu ABOMHBIX
cBasax (1,4-nupucoenuHenue). ITOT IPOIlECC COIIPOBOMKIA-
erca o0pasoBaHUEM IBOHHOI CBSA3HM MEXIY IeHTPAJbHBI-
MU aTOMaMH yIrjiepoja:

CH;—CH—CH—CH, + Br, — CH,—CH—CH—CH,.

Br Br
6yranmen-1,3 1,4-gubpombyren-2

O6pasyolieecs IpousBoaHoe H6yTeHa cIoCOOHO IIPHCO-
eIUHUTD eIé OHY MOJeKyJIy Opoma:
(|3H2—CH=CH— (|)H2 + Br, — (|3H2—(|1H—’T'}H—CH2.

|
Br Br Br Br Br Br

1,2,3,4-rerpabpombyTan

AHaJoruyHO OpPoTEKaeT peakiusa ¢ OPOMOM M AJISA H30-
mpeHa:

CH,—C—~CH—CH, + Br,— CH,—C—CH—CH,,

CH, Br CH, Br
2-merunbyraguen-1,3 1,4-mubpom-2-meTunbyren-2
(uzompemn)
]|3r ]|3r
CH,—C=CH—CH, + Br, — CH,—C—CH—CH,.
| | | | | |
Br CH, Br Br CH, Br

1,2,3,4-Trerpabpom-2-MmeTunbyTan

Y conpa:xEeHHBIX alKaJIueHOB KpoMme 1,4-ipucoegnHe-
HHA OIPOTEeKaeT TaKyke peaknusa 1,2-nprucoefMHeHAA:

CH,=CH—CH=CH,+Br,—CH,—CH—CH=CH,.
| |
Br Br
oyragmuen-1,3
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HMeHHO BO3SMOXKHOCTE pealnu3allui IBYX HallpaBJIeHU
9TOM peaKIUHU U ABJAETCS IVIABHOI 0COOEHHOCTBIO COIP-
JKEHHBIX aJIKAIMEeHOB, KAK KJIacca OpraHMvYecKuX coeIuHe-
HUI.

Kpome anxagudenoB, Takyio Ke o00miyr QopMyay
C,H,, , uMeoT yrieBOLOPOALL e1lé OAHOI0 KIacca, KOTO-
poMy OyaeT NOCBANIEH caedyIOIui naparpad.

1. Aakaauens! (IueHOBHBIE yrieBoaopoasr). 2. Cuare-
THYEeCKHe Kaydyku. 3. Pesuna, soonur. 4. Xumnue-
CKHe CBOMCTBA AJIKATHEHOB.

L sSSP ERSSSESTOSOSTSERBSROSTRSTSTSBSOROPSEROSTRSRBSTOSERDRRERRTRROSRSDS
1. Kakne BelecTBa HASLIBAIOT AIKASMEeHAMM?
2. OxapakTepHUayiTe TOMOJIOTHYECKHHA DAJ AJTKATHEHOB IIO

nnauy: a) obmas dopmyna; 6) pomossie cyhGHUKCH; B) BUIL
H30MEepPHH; T') HOMeHKJIATYPa; 1) XapaKTepHbie DeaKkI{iuu.

‘ 3. Hanumure ypaBHeHUe peaknuu nonydenus Oyraguena-1,3
us Gyrana.

‘ 4. l1a ©aroTOBIEeHUA PE3HHOBLIX M3eNINi, He HaOyXaromux

B GensuHe U Ipyrux HeTEIPOAYKTAX, HCHIONABIYIOT XIOPO-

npeHOBHIH Kayuyk. MoHOMEpOM AJIA ero MoJAyuYeHUsa SIBISET-
ca xpoponpeH (2-xmopbyraguen-1,3), dopmyna koToporo

CH,=(—CH—CH,
Cl1

SanuuiuTe ypaBHeHUEe DEAKIHH MOJNMEDHUIAIINN XJI0POTIpe-
HAa, PacCUYUTaNTEe OTHOCUTEILHYI0 MOJIEKYISIPHYI0 MAaccy Ma-
KPOMOJIEKYJIbI, €CJIH U3BECTHO, UTO CPEIHASA CTEIeHb NOIUMe-
pusanuu pasaa 450.

‘ 5. B mauane XIX B. 8 Anrmmnu cTanym MOTZHBIMY ILJIAINHA U3 BO-
MOHETIPOHUIAEMOM TKAHH, HASLIBAEMEBIE MAKMHTOIIAMHA. JTO
HA3BAHUE OHU MOJYUHIN B Y€CTh AHTVIMHCKOTO XUMHUKA ¥ U30-
operarena Y. MaxkwuHTOIIa, TPEIIOKHUBIIET0 TPOIMHTHIBATE
OIAINEBYI TKAaHb PACTBOPOM HATYpaabHOTO Kayuyka. Opua-
KO HA COJHI[e TAKWE MJIAINH CTAHOBW/IMCH JIUIKUMH, 4 B MO-
posuyo morogy — JoMeEuME. [IpegioxuTre cBoi cmocod yer-
PaHEHHSA 3TUX HEJAOCTATKOB, MOBTOPHUB TEM CAMBIM OTKPBITHE
Apyroro Beigawomeroca anrmnuaanaa — 4. 'yasupa.

. 6. Ucnmonssya Marepuer u [[OPrI, moaroToBsTe coobieHue
«KayuyKu 1 pesuHbI».
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§ 6 Aaxnnbl. AnieTuiiexH

Kak BbI yKe 3Haere, alleTHJIeH — IIPOAYVKT HEIIOJHOTO
DAa3JI0XKEeHUA MeTaHa. JTOT MIPOIeCC HAIBIBAIOT NUPOAUIOM
(oT rpey. nup — OTOHb, AU3UC — pasynoxkeHue). TeopeTuue-
CKHM alleTHJeH MOKHO [IPeJCTABUTh KaK MPOAYKT JeTHIDH-
POBaHUA STHJIEHA:

HC—CH— HC=CH+H,,

s swwilies
H H| areTuIeH

Ha IIpaKTHKe aleTujJaeH, KpoMe INHPOJIHU3HOIO cnocoﬁa,
OYeHb HacTO IIOJIYYaT U3 Rapﬁu,u;a KajabItHd:

Kapbum Kamabiusa arneTuiIeH
OcobeHHOCTL CTPOEHHUA MOJIEKY-

ael anermaeHa (puc. 21) cocTouT B Cﬁﬁ@

TOM, YTO MEXJy aATOMaMu yriepoja 1

uMeeTCs TPOiHAA CBA3L, T. €. OH AB-

nserca emié 0OoJiee HeIIpenebHBIM

coeIUHEeHUeM, UeM 3TUJIeH, MOJIeKY- 2

J1a KOTOPOI'O COJIEePYKUT NBONHYIO Y-

JIEPOI-YIVIEPOAHYIO CBASE. Puc. 21. Mopenn
ArleTuieH ABJIsAeTCA POJOHAUANL-  MOJEKYJIbI AT[eTHIIEHA:

HHKOM TI'OMOJIOI'MYECKOIr'0 pAja al- 1 — mapocrepikHeBast;

KHHOB, WIH alleTUJIEHOBBIX VIVIEBO- 2 — macmrabuas

JIIOPOJIOB.

' =
ANKHMHBI — 9TO HelpeleJbHbIe YIVIEBOJOPOILI,

4 MOJIEKYJIbI KOTOPBIX COJEp:KaT, IIOMUMO OJHHApP-

HBIX CBA3eH, OIHY TPOMHYIO YITIepOol-yYIVIEPOIHYIO

cBaAsb. CocTas UX oTpaskaeT obiasa popmyaa

CnHZn -2

5

Arnerunen — aTo OeciiBeTHBIN ras 6es3 samaxa, Majaopa-
CTBOPHMBII B BOJE.

PaccMorpuMm xuMHUUYecKHe CBOMCTBA aleTHeHa, KOTo-
phbIe JIedKAaT B OCHOBE ero IpUMeHeHHd.

AnerniieH Ha BO3AyXe TOPHUT KONTAIIHM ILJIaMeHeM
M3-3a BBICOKOI'O COJEp:KaHMUA YIVIepoja B €ro MOJIeKVJe,
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moaTOMY MAJad CHHUIaHudA ale-
THJeHa HCIOJbB3YVIOT KHCJIO-
pox:
2C,H, + 50, —
— 4CO0, + 2H,0 + Q.

TemnepaTypa aljeTHUJIeHO-
KHUCJIOPOAHOTO IIJIAMEHU [0-
cruraer 3200 °C. ITnamenem

- AleTUJICHOBOM IrOpPeIKy MOMK-
Puec. 22. AueTHIeHOKHCIOPOA- HO pe3aTh W CBapHUBaTh Me-
HOE IIJIaM$ UCIOJbL3VIOT OJIA Tasasl (puc. 22).
PE3KH U CBADKH MeTAaJLIa Kax m Bce HempezaenbHBIE
COeIMHEHUHA, alleTUJIEH aK-
THBHO BCTYIIAeT B peakyuu npucoeduHenusa: 1) raaoreHon
(eanozenuposanue); 2) Bogopona (zudpuposarue); 3) ranore-
HOBOZOPOJOB (2udpozanozenuposanue); 4) sonst (cudpama-
uus).

Paccmorpum, Hapumep, pPeakIiiui I'UIPOXJOpUpPOBAa-

HUSA — MIPHUCOETUHEHUS XJIOPOBOAOPOAA:

CH=CH + HCl — CH2=(|)'H.
Cl
XJIOPITEH
(puHHAXIIOPHT)

IlouemMy OpOAYKT THAPOXJIOPHPOBAHHA AlleTHIeHA HA-
3LIBAIOT XJIOPSTEHOM, BAM IIOHATHO. A IMoyeMy — BUHHJI-
xnopugom? IToroMy 4TO OAHOBANEHTHEINA pajUKall 3THJIE-
Ha CH,=CH— nHaseIBaOT 8uHUOM. BUHUIXJIOPUL — 3TO
HCXOJHOEe COeHuHeHUe AJA HOJYUeHNA [IoJuMepa — II0JIH-
BHHUIXJIOPUIA, KOTOPLII HAXOAUT IMINPOKOEe IPpHUMeHeHHe
(puc. 23). B HacToAIee BpeMsa BUHHUIXJIOPH [IOJYUYAIOT He
THJIPOXJIOPHUPOBAHUEM alleTHJIeHa, a APYTUMHU cnocobamu.

ITonuBUHUIXJIOPHU HOJYYAIOT C IIOMOIIBLI VIKE 3HAKO-
MOl BaM peaKIuH noaumMepusanuu. [TonumMepusamnmsa BA-
HIJIXJIOPHJA B IOJIMBHUHUIXJIOPHI MOeT OLIThH ONHCAHA
C IOMOINBIO CJAEAVIOIIE CXeMbI:

s+ CH,—CH + CH;—CH + ... —

Cl Cl
— ++.—CH,—CH —CH,—CH— ...

Cl Cl
25



UJIM YPABHEHUA PEAKI[UU;
nCH2=(|:H Lﬁ( CH2—(|JH—).
Cl cr /»

BHHHJIXJIOPHI MOOJIHUBHHHUIXIOPH

Peaxknua ruapaTanmy, IPOTEKAONasd B IPHCYTCTBUH
coneil pryTH, cogep:xamux karuod Hg?' B kauecTBe KarTa-
JH3aTOpa, HOCUT HUMSA BbIZAOIIErOoCad PYCCKOr0 XHMHUKA-
opranuka M. I'. KyyepoBa 1 paHblile HIMPOKO UCIOJIbB30Ba-
Jach OJA MOJYYEHHS OYeHb BAYKHOI0 OPraHHMYECKOT0 CO-
eIUHEeHU — YKCYCHOTO albIeruma:

O
i Hg 4 a
CH=CH + H,0 —— CH, C\H'

VKCYCHBIH
ATBIETH

Peaxknuio npucoesuHeEusas 6poma — OpoMHpoOBaHHMEe —
HCOOJIB3YIOT KaK KAUYeCTBEHHYIO PEaKIIMI Ha KpPaTHYIO

CHz—CHCl ).

HOJIHBHHH.HXJIOPHH

Puc. 23. Ilpumenenue monuBHHHIAXIOpHAA: I — HCKyCcCTBEHHAS
Koia; 2 — m30JeHTa; 3 — HI30JAIHUA TPoBOAoB; 4 — TpybBI; § —
NMHHOJIEeYM; 6 — KJIe€HKA




(aBoiinyio U TpoitHYIO) cBA3L. IIpu nponyckanuu ameTu-
JeHa (WU 3TUJIeHAa, Wik HOJBINUHCTRA APYTUX HEelpeleib-
HBIX OPraHUYeCKMUX COeJANMHEeHUI) uepe3 OPOMHY BOAY
MOXKHO HabmoaaTe eé obecupeunBanue. Ilpu aTom npouc-
XONAT CAeAyIoliie XUMHUYeCKYe IPeBpaleHus:

U gajiee:

CH=CH + Br, — (|3H=(|JH
Br Br

1,2-mubpomaren

l|3r l|3r
(|3H=(|3H +Bry—> (|JH—(|3H
Br Br Br Br

1,1,2,2-rerpabpomaTan

Puc. 24. [Ipumenenune aneruieHa: I — peska U cBapKa METAJJIOB;
2—4 — npoOW3BOACTEO OPraHUYEeCKUX COeSUHEeHUH (pacTBOopuTenei
2, nonuBuHUIXIOpUAa 3, Kiesn 4)
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Emié ogHoll KauecTBEHHOH peakiiieil Ha alleTUIeH U He-
npefeilbHble OpPraHHYECKHEe COeJUHEHHsS ABJIsAeTca obec-
IBeUYMBAHUWE PACTBOPA IepMAaHTaHATA KAJUS.

AnerniieH — BajKHeHIIHWHA NPOAVKT XUMHUYECKOH Ipo-
MBIILIEHHOCTH, KOTOPBI HMeeT INHPOKOe IIPUMEeHeHHe
(puc. 24).

1. Angunel. 2. Agermiaen. 3. XumMuuecKne ¢cBOMCTBA
aleTHJIeHA: TOpeHHe, NMPHCOEeIUHEHHEe TaJIOreHOBO-
gopomoB, Boabl (peakmus Kydeposa), raJgoreHos.
4. Monusuauaxmopun. 5. KayecTBeHHBIe peaKnuu
HA KPATHYIO CBA3b: o0ecuBeYHBaHHE OPOMHOM BOOBL
H PACTBOPA MIEPMAHTAHATA KaJIHs.

- (B R EEERE NS EEERREEEEEERE RN EEEEEREEREERENEERNERH-SH:SH:SH;.]

1. HazoBuTe coocobpl HOMYyYeHHA ALETHIEHA. SaIlHIIHTE
VPABHEHHUA COOTBETCTBYIOMAX PeaKI[UN.

2. HazoeuTe gBe KauecTBeHHEBIE PEAKIINH, C IOMOIILI0 KOTO-
PBIX MOXHO OOHADY)XUTH HENPEJEeIbHBEIN XAPAKTED OPTaHU-
JeCKOTI0 COeJUHEeHN .

3. PaccunraiiTe 00BEM anmeTuneHa, KOTOPEINA MOKET GBITH TTO-
ayuen us 128 r xapbuga Kamrenusa, cojepxaiiero 5% mpume-
cell, ecJu BbIXOJ ameTnyeHa cocrasiaser 80% or Teopermue-
CKH BOZMOMKHOTO,

‘ 4. 3anumure YpaBHEHUSA PEaKIHIl, C TOMOIILID KOTOPHIX
MOJKHO OCYIIECTBHTE CJIeAVIOIIHE IPeBPAIIeHU A

0
a) CH, —> C,H, —> CHS—C(H;

6) CaCO, — Ca0 — CaC, — C,H, — CH,—CHCI —
— (—CH,—CHCIl—),..
‘ 5. PaccuuTaliTe MAacCOBYIO OJKO YIVIEPOJAa B MOJEKYIax:

a) artama; ©) oTuneHa; B) aneruiena. Kakos xapaxkTep miame-
HU OpPH TOPeHHH 9THX BemecTs?

‘ 6. SanumuTe GOPMYILE! BOZMOMKHLIX M30MEeDOE 3-METHITIEH-
TuHAa-1. [lajiTe Ha3BAHKSA BCeX COeTUHEHMH.

‘ 7. Beruucnaute 06b6M KHCIOpoaa (H. V.), KOTOPBIH moTpebyeT-
cs Ana cxxuranus 56 M3 cMecu aTaHa M aNeTHIEHA, €CIH 00D-
éMHAS J0JIA TOCHeHEr0 COCTABNAeT B Hel TH% .
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8. ITogroroerTe TpezerTanuio o6 o6IacTAX IPAMEHEHHS ale-
THJIeHA, HCIIONb3yA BodmoxkHocTH MuaTeprera u IIOPos.

9. HasoBure 0671aCTh TPUMEHEHNA DPOAYKTA DEAKIITHH THIPO-
XJIOPUPOBAHUA ALlETHIEHA.

10. Kagne cBolicTBa aleTHJIEHA HMEIOT OTHOIIEHHE K CTPO-
urenbHbIM Hpodeccusam? [ouemy?

11. PaccunraiiTe KOIUIECTBO TEILJIOTHI, KOTOPOE BBIAEIHUTCH
npu cxxuranuu 30 M3 anerunena (x. y.), €CIu TepMOXUMUYe-
CKOe YPABHEHHE PEaKI[UH ero TOPeHnA

C,H, + 2,50, — 2C0, + H,0 + 1300 x][:x.

§7 Apensl. Benzoa

Benson CzHy ABnserca mepBBIM IIpejicTaBUTEIeM ape-
HOB. Ero MOKHO IMOJIYYUTH TPUMEpHU3aIueil aleTuIeHa:

VIrodib AKTHBHPOB.,
3C,H, > CgHy.

B Oonpinux KoauuecTBax 0eH30J HOJyUYaT nepepabor-
KOIl KAaMeHHOI'0 YIJid.

D. Kekyye OpeIoKuI CAeAYIOI VIO CTPYKTYPHYIO Qop-
Myay 6eHazouia:

CH
HC” ~CH

| | ., mnau
HC. _CH

CH

HecmoTpsa Ha BBICOKYIO CTEIEHb HEllpeJeIbHOCTH MOJIe-
KyJibl OeH30Ja (II0 cocTaBy), OH He HAET XapaKTepHbIX IJIA
aJIKeHOB M AJIKMHOB KAYEeCTBeHHBIX PeaKIIUii: He obeciiBe-
yuBaeT OPOMHYIO BOAY M PACTBOp IIEPMaHraHATA KaJlWsd.
ITO C¢BA3aHO C OCODOBIM CTPOEHHMEM MOJIEKYJbl OeHz0Ia,
KOTOpOe B HACTOAINEEe BpPEMs IIOKA3bIBAIOT CJEAVIOIeil
CTPYKTYPHOI (hOpMYJIOIi:

CH
HC/~—CH

| | , wim ,
HCY—/CH

CH
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u IoAPOoOHO U3YyUalT B Kypce OpraHndyecKom
XUMUAU AJA IIKOJ U KJIACCOB €CTEeCTBeHHO-
HayuHoro npoduis. I[1s Bac TOCTATOYHO
uMeTh 00Iee Npe[cTaBJeHUe O CTPOEHUH
MoJIeKyasl 6eHzomna (puc. 25).
Benson — »sT0 GeciiBeTHas KHUIKOCTh C
PEe3KMM XapaKTepHBIM 3allaxoM, Jerde Bo- Puc.25.
Ibl U1 HepacTBOpPHMA B Heli. BeHzon ToKcH- Macmrrabmas
UeH, II03TOMY paboTa ¢ HUM B ycaoBuax OAGIEMOJE
HIKOJIBI HEJOIIYCTUMA. HYLEL Potvons,
Kak u BCe yriieBogopozsl, 6€H30J I'OPUT:

2C.H, + 150, — 12CO0, + 6H,0.

Ilnamsa 6eH30J1a KONITAIEe H3-3a BBICOKOTO COePiKaHUA
yIJIepojia B MOJIEKYJIe.

BeHnson ncoonb3yoT Kak J00aBKY K MOTOPHOMY TOILIH-
BY, TaK KaK OH HOBBINIAET KadecTBO OensuHa. OQHAKO KO-
JINYecTBO HoOaBadseMoro 6eH30/Ia CTPOrO peraIaMeHTHpPOoBa-
HO M3-3a ero TOKCUYHOCTH.

B cuny ocoberHOCTEH CTpOEHHA MOJIEKYJIbLI OEH30J 3a-
HUMAaeT Kak OBl IPOMEXKYTOYHOE IIOJIOKEeHUe MEXKIY IIpe-
OeJbHBIMH (ajIKaHaMH) M HenpeneJbHBIMH (aJKeHaMH)
YIJIeBOAOPOJAMH, T. €. MOYKET BCTYIATh KaK B PeaKyul 3a-
MewieHUs, TAK U B pearkuuu npucoedumenus. OpHaxo,
B OTVIMYKE OT AJKAHOB, PeaKIlUH 3aMellleHuda ¢ OeH30JI0M
OpOTEKAaOT Jierdue, a peakuu IpUcoeJUHeHUA — TPyaHee,
yeMm y anxenoB. [locnegnue MBI paccMaTPUBATE He OyaeM,
OCTAHOBUMCSH JHIIL HA PeaKIUAX 3aMeIleHHs, TaK KaK B
pesyJibTaTe 3TUX peakIuil o0pasyroTcsa BellecTBa, KOTO-
pbleé MCIIONBL3YIOT AJA IPOM3BOJACTBA IIPAKTHUECKH BasK-
HBIX IIPOAYKTOB.

Peaxuyus xnopuposaHus 0eH301a IIPOTEKAET B IIPUCYT-
CTBHUH KaTaJamsaTopa:

Cl
+iCl, —Fei + HCl,

HIHU
CgHg + Cl, —% 5 C,H,Cl + HCI.
xJopbeHson

ITonyyeHHBIH OPOAVKT HA3LIBAIOT TaKKe (DeHMIXJIOPH-
IOM, TaK KakK ofgHoBaJeHTHbIN paguxan C;H.— HasbiBaioT
penunom.
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Pearuyus HumpogaHus — 310 BaauMofeiicTsue 6eH301a
¢ asorHol Kucnaoroit HNO;. 9ra peakiusa nporexkaer B IpH-
CYTCTBHHY KOHIEHTPUPOBAHHOH CepHOM KHCIOTEI B KAYeCT-
Be KaTajausaTopa:

.H -+ HOI—N02 02
---------- H,S0, (komi)

+H,0,

niam
H,S0, (xon1)

CgH, + HNO, > CgH,NO, + H,0.

HUTPOOEH30JI

ITonyyenHBIA OIPOAVET Ha3bIBAOT HUTpPoOeHzomoMm. Ilo-
yeMy HuTpobersonom? Iloromy urto rpynny aromos —NO,
Ha3bIBAKT HUMPOZPYNNoil.

HurpobeH3on — HCXOMHOE BEIEeCTBO AJA IMONYUEHU
aHUJWHA, KOTOPHIH OyaeT paccmoTpeH B § 16.

ObmacTH npuMeHeHHs OeH30Ja IIOKAa3aHblI HA PUCYH-
Ke 26.

/

7

C,H,NH,

AHHAJIMH

BEH30.JI

Puc. 26. IIpumenenue fensona: 1 — gobaska K 6ensuny; 2 — mpo-
M3BOACTBO pacTBOpHTesell; 3—7 — OpOU3BOACTEO OPTaHHYECKHX
coequHeHul (ameroua 3, anunuHa 4, TeCTHIHAOB 5, JTeKapCcTBeH=-
HEIX cpencTB 6, heHomoopMATEIEIHIHBIX IIIACTMACC 7)
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1. Benson. 2. INoxyuenume OGeHzona. 3. XuUMHUIECKHe
cBolcTBA OeH30/a: TOpeHne, PeaKIIHH 3aMellleHHA ¢ XJI0-
poM u a3oTHOM KucjaoToil. 4. [Ipuvenenue Oerasoa.

1. Kax BBI gymaere, IPH TOPEHWH KAKOTO YIVIEBOZOpOAa —
OeH3oNIa UK aneTHIeHa — IaMa Oyaer Gojlee KOOTAIIAM?
IMouemy? OTBeT MOATEEPANTE PACUETAMH.

2. ITogroroerre npeserranuio 06 obnacTax npuMeHeHrA GeH-
30J1a, UCIIONB3YA BoaMoxxHOCTH M HTepHETA.

. - ey

3. PaccuuraiiTe KOIWYECTBO BEIECTBA ANETHJIEHA, KOTOPBIA
norpebyerca gnsa monyuenumsa 400 mu Gensona (nroTHOCTH

0,8 r/mim).

4. 3anuinnTe ypaBHEeHUA peaKIlHil, C HOMOIIbBI KOTOPHIX
MOYKHO OCYII[ECTEHUTE CJIeAVIOIHe IPEeBPaIeHus:

a) MeTad —> aneTuiaed —> 0eH30a —> XJ0pOeHsoI;

6) xapboHAT KanbIlMAd —> OKCHJI KalbIua —r Kapbug
KaJIbIlud — aleThIeH — 0eH30/1 —>» HUTPoOeH30I.

‘ 5. Benzon gBnseTcd MpPeKpPaACHBIM PACTBOPUTENIEM OpraHuue-
CKHX BEIeCTB W BXOIHT B COCTAB MHOTHX OBITOBBIX IIpemapa-
TOB-pacTBOpUTEel, Hanpumep B coctaB « ConbBeHTAa » , THE €ro
cogepkauue cocrasusier 25% . Paccumraiite maccy Gensoina,
roropas Heobxonuma gig uarorosnaenud 300 r «ConbeenTa».

HedTp 1 cnocobnl
§8 eé nepepaboTKuU

He¢gmv — npupogHasa cMech YIJIEBOJOPOLOB, B OCHOB-
HOM aJKaHOB JMHEHNHOT0 U PA3BETBJIEHHOI'0 CTPOEHU, CO-
Jep:Kallix B MOJIEKyJaxX oT 5 u 0ojiee aTOMOB yIiIepoja,
C APYTHMHU OPraHUYEeCKHUMH COeJUHEeHUAMH, IIpekKe BCero
HoJMapoOMaTHYEeCKHMMM yriaeBogopogaMu (T. e. yIVIEBOJO-
poiaMH, B MOJEKYJIAX KOTOPBIX COAEPXKHTCA HECKOJIBLKO
COeIMHEHHEBIX MeXKIy co00i 0eH30BbHBIX KOJEeII).

I'asooOpasHble M TBEpAbIE KOMIIOHEHThI He()TH pacTBO-
PEHBI B €€ KUIKHX COCTABJAIIINX, YTO U OIIPEHesIdeT eé
arperaTHoOe COCTOAHHE.

Hedts — »T0 uépHad, a MHOTLA TEMHO-KOPHYHEeBad HJIN
Oypasa rycrad macadHucTasd (I0o-aHIIUNCKH He(PTh TaK H
HasbIBaeTcda 0il — MacJio) KHUAKOCTH CO CBOe0oOpas3HbIM 3a-
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naxoMm. Hedtr HepacTBopuMa B Bome. IlnorHocTs y Heé
MeHbIIle, YeM Yy BOJibI, TO3TOMY, TIONAjad B BOAY, HeMTH
pacTeKaeTcs 10 HOBEPXHOCTH, IPEISATCTBYA PACTBOPEHUIO
KHCJI0pOJa U IPYTrUX KOMIIOHEHTOB BOo3AyXa B Boje. IToato-
MY B cJy4yae aBapuii mepeBo3AIux HedTh Cym0B (TaHKe-
POB) pasiuBbl He(TH BLIZBEIBAIOT Tubelb MUKPOOPraHU3-
MOB ¥ JPYI'HX BOAHEBIX o0uTaTeseil, IpUBOAA K 3KOJIOrHUe-
cxkuM Katactpodam (puc. 27).

CymecTByioT 6akTepun, crnocobHbIe UCTIOIB30BATH KOM-
IIOHEeHThI He(h)TH B KauecTBe IHUIIM, Hpeobpasysa eé B Oes-
BpeflHbIE TPOAVKTHI MKU3HenesaTenbHOoCcTH. [IpumeHeHUe
TAKKUX KYJbTYpP OaKkTepuii ABiAerTcda Haubojee sKOJIOrUUe-
cKku 0e30macHBIM M IePCHEeKTHBHBIM NyTéM OOpBOBI ¢ 3a-
IPA3HEHUAMU OKPYIKAalollel cpeanl He()THIO B IIpollecce eé
DOOBIUM, TPAHCIOPTHPOBKHU U IepepaboTKH.

Ilpencrapnsasa coboit cMech Pa3IUYHLBIX BellecTB, He(Thb
He UMeeT IIOCTOSHHON TeMIlepaTyphl KulleHusa. Ka)xXapiit eé
KOMIIOHEHT COXpaHAeT B CMECH CBOM HHIAMBUAYAJILHbBIE
CBOMCTBA, UTO U IIO3BOJIAET Pa3leJIUThL CMeCh HA COCTABIIAIO-
miue. I{na sroro He)Th OUUIIIAIOT OT MEXaHUYECKUX IIpUMe-
cell, cepocoJieps;KalluX OPraHUYECKHX COeJHUHEHUH M II0M-
BeprarwT (paKIIMOHHOMN eperoHKe, WU PeKTU(UKAIIUN.

MdpaknuoHHAA TNeEpPeroHKa, Win peKTHUKa-

9 Uusg, — 3TO (PUaHUYECKH#l cmoco0 pasmgesieHnd
cMecu KOMIIOHEHTOB, OCHOBAaHHBII HAa Pa3IUYUNA
TeMIIepaTyp UX KUIIeHU .

Puc. 27. Ilocnenereua karactpod,
CBABAHHEIX C PA3JIUBOM Hed)TH




@pakIMOHHYIO IIEPEroHKy OCYIIIeCTBIAIOT Ha HedTele-
PEroHHBIX 3aBO/IAX B CIIEIUAJILHBIX YCTAHOBKAX — PeKMU-
Qurayuonrblx KonoHHax (puc. 28), B KOTOPHIX IIOBTOPA-
I0TCA UHMKJILI HCIapeHUud M KOHIEHCAUH KHIKHUX Be-
IITeCTB, CoOAep)Kaluxcsa B He(TH.

—— PekTU(PUKALMOHHBIE