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BBEJIEHUE

MeToaudeckiue peKOMEHIAIMU TMpeAHa3HadeHbl s oOydaromuxcs Kosemka, w3ydaronmx
Y4eOHYIO TUCIUTUIMHY XUMUS.

MeToaudeckiue peKOMEHIAIUU BKIIIOYAIOT B ce0sl yueOHYIO IIelb, MepeueHb 00pa30BaTeIbHBIX
pesynbTaToB, 3asBieHHbIX Bo PI'OC CIIO, 3amaum, 00eCNEYEHHOCTh 3aHATHSA, KpaTKHE
TEOPETUYECKHEe U y4eOHO-METOIUYECKHE MaTepHalibl MO TEME, BOIMPOCHI JUIS 3aKpETUICHUs
TEOPETHYECKOr0 MaTepHasia, 3aJaHus IS NPAKTHYECKOW padOThl M HMHCTPYKIHIO TIO €€
BBITIOJTHCHUIO, METOJMKY aHaIM3a TOJYYCHHBIX PE3YNbTAaTOB, MOPSIOK M oOpaser ordera o
MpoJieJIaHHOM padoTe.

VYyebHble Marepuanabl K KaXJIOMY M3 3aHATUNA BKJIIOYAIOT KOHTPOJIBHBIE BOIPOCHI, 3aJaHUS.
[TocobOue comepXUT TakKe CIUCOK PEKOMEHIYEMOM JTUTEpaTyphl — OCHOBHOM, JOTOTHUTEIBHON
U CIPABOYHOM, KOTOPAs MOKET MCIIOIh30BATHCSI O0YUAIOIIMMHUCS HE TOJIBKO MPHU TMOJATOTOBKE K
MIPaKTUYECKUM 3aHATUSIM, HO ¥ TIPH HAIMMCaHUH pedeparTos.

1. NEPEYEHb IPAKTUYECKHUX 3AHATUAM

Ne paspgeaa, Koua-Bo
TemaTHKa NPAKTHYECKOT0 3aHITHUS

TeMbI 4yacoB

1 kype

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

[Ipaktuueckoe 3anstue Nel Pemienue 3agaHuil Ha KCIOJIb30BAHHE
XMMHYECKOM CUMBOJIMKHA M HA3BaHWUW COCIMHEHUI 110 HOMEHKJIATYypE.
Tema 1.1. [IpakTnueckoe  3aHsATHE No2lIpakTuueckue  3agaHusi  Ha 2
YCTAHOBIICHUE CBA3M MEXKIYy CTPOCHHEM AaTOMOB XHMHUYECKHUX
3JIEMEHTOB U3MEHEHHEM MX CBOWCTB.

[Ipaktuueckoe 3anstue Ne3llepmonmyeckass cucreMa XHMHYECKUX
Tema 1.2. snementoB JI.W. MenaeneeBa. ®usnueckuii cMbica [leproauueckoro 2
3akoHa [/[.1. Menneneena.

Paznen 2. Xumunueckue peakuuu

[IpakTnueckoe 3anarue Ned PacueTsl Mo ypaBHEHMSIM XUMHUYECKUX
Tema 2.1. peakiuii ¢ UCIOIb30BAHUEM MacChl, 00beMa (HOpMalbHbIE YCIOBU) 2
ra3oB, KOJUYECTBA BELIECTBA

JIaGoparopHas pabotaNe4 “THIbI XUMHUUECKUX PEaKLIUN”.
Tema 2.2. UccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX U 2
00pa3yIONIMXCsl BEIECTB) M MPU3HAKOB XMMUYECKUX PEaKIUil.

Paznen 3. CTpoeHue 1 CBONMCTBA HEOPTaHUUECKUX BEIECTB

IIpaktnueckoe  3amsatueNeS  HomeHKkiaTypa ~ HEOPraHMYECKHX
BEIIIECTB.

Tema 3.1. [IpakTnueckoe 3aHsTHENeO PemieHne mMpakTUYECKUX 3aJaHU IO 2
Kiaccu(UKaluy, HOMEHKIAType U  XUMHUYeCKMM  (opMyiaam
HEOPTraHMYECKUX BEUIECTB PA3IUYHBIX KIIACCOB.

[Ipaktnueckoe 3anarue Ne7 CocTaBieHUE YpaBHEHUH XHMHUYECKHX
peaKIrii C y4aCTHEM MPOCTBIX U CI0KHBIX HEOPraHUYECKUX BEIIECTB
[IpakTnueckoe 3ansitue Ne8 PerieHne mpakTUKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aIaHUM HA CBOMCTBA, COCTAB, UX MPUMEHECHHE

Tema 3.2.

JlaboparopHass pabotaNe9 «MaeHTHdUKalMsg HEOPraHUIECKUX
Tema 3.3. BEIIECTB». PelieHne 3KCIEepUMEHTAJIbHBIX 33/lad M0 XUMUYECKUM 2
CBOMCTBaM METAJIOB ¥ HEMETAJLIOB

2 ceMecTp

Pa3nes 4. CTpoeHue H CBOCTBA OPraHNYeCKHX BellleCTB \ 1




Ne paspgeaa,
TeMBI

TemaTuka MPAKTHIECCKOI'o 3aHATHSA

Koa-Bo
JacoB

Tema 4.1.

[Ipaktnueckoe 3anstue Nel0 HomeHkimaTypa  oOpraHm4eckux
COeMHEHUIl OoTHeNbHBIX KiaccoB. CocTaBieHHE TOJHBIX MU
COKpAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPTraHUYECKHUX BEIIECTB

Tema 4.2.

[IpakTuueckoe 3ansitue Nell CBoiicTBa OpraHMYECKUX COCAMHEHUIMA

OTJIENBHBIX KJIAcCOB  3aJlaHWsl Ha COCTaBJIEHUE YpaBHEHHUI
XUMHUYECKUX PpEeaKIMi ¢ y4yacTHeM OpraHMYeCKHX BEIIeCTB Ha
OCHOBAHMWU UX COCTaBa U CTPOCHUS

[IpakTrueckoe 3anstue Nel2 CocTaBiieHHE CXEM peaKIui
JlaboparopHasi pabora Nel3“TIpeBpaimieHuss OpraHMYECKUX BEIICCTB
Mpy HarpeBaHuu"

Tema 4.3.

Jlaboparopuass  paboraNel4: “UneHTrdukanus OpraHUIECKUX

COETMHEHUN OTHEILHBIX KJIacCOB”’

Pazgen 5.

Kunernueckue u TCPMOANHAMHNYCCKHUEC 3aKOHOMCPHOCTU IPOTCKAHUSA

XUMHNYCCKUX peaKHI/Iﬁ

Tema 5.1

[IpakTuueckoe 3anstue NelSPemeHue nmpakTHKO-OPHEHTHUPOBAHHbBIX
3aJJaHUi Ha aHaIN3 (PaKTOPOB, BIMSIOIUMX HA U3MEHEHHE CKOPOCTH
XMMHYECKON peaKiuu

[TpodeccnonanbHO-OPUEHTUPOBAHHOE  COJIEpKaHUEe (COJepiKaHHWE MPHUKIATHOTO

MOYJIs1)

Pasnen 7.Xumus B OBITY M THPOU3BOACTBEHHOM JAESTEIBHOCTU
4eJI0BEKa

[Tpaktuyeckoe 3anarue Nel6Ilonck n aHanu3 KeHCOB O MPUMEHEHUH
XMMHUYECKMX BEIIECTB M TEXHOJOTMH ¢ ydeToM Oynymiei
npoeCCHOHATBHON ~ AEATENBHOCTH [0  TEMaM. 3amuTa:
IIpencraBneHue pe3ysbTaTOB pELICHUs KeilcoB B (opme MHMHU-
JIOKJIaJIa ¢ MIPE3eHTalnen

Bcero

28(30)




1. METOANYECKHUE PEKOMEH/JIAIIUHA 11O IPAKTUYECKHUM 3AHATUAM
TEMA: CtpoeHue aroMOB XUMHYECKHUX DJIEMEHTOB W TPUPOJA XHUMHUYECKOW CBS3U
MPAKTUYECKOE 3AHATHE Nel
HanmenoBanue 3ansatus Pemienue 3agaHuii HA MCIOJIb30BAaHUE XMMHYECKON CMMBOJIMKH U
HA3BaHM cOeTUHEHUIT MO HOMEHKJIAType
KonunuecTtBo yacos -1u.
Llenb: HAYIUTHCS ONPEEIIATH BUJI CBS3U BEILIECTBA IO €r0 COCTaBY M CBOMCTBAM.
3agaun:
1. PaccmoTtpets, n3y4nTh, 06001UTh, CHOPMHUPOBATH YMEHHE U T.I1.
2.
dopma OpraHu3aluy 3aHATUS: TPYNIoBas (MHANBUAYAIbHAS, TIP.)
@dopma OTUETHOCTH IO 3aHATHIO: 3anoJHeHHbIN Onank [13, 3anonHenHas tabnuna, MUCbMEHHbIE
OTBETHI Ha BOIPOCHI, COCTABJICHHAS CXeMa U T.II.
O6opynoBaHue 3aHITHS:
Paznarounsiii Marepuai
Xoxa padoTbI:

1. TlpouuTaiiTe BHUMATEIBHO KPATKYIO TEOPETHYECKYIO YACTh.
BaMm u3BeCTHO, UTO aTOMBI MOTYT COEAMHSATHCS APYT C APYrOM C OOpa30BaHMEM KaK MPOCTHIX,
TaK U CIOXKHBIX BenlecTB. [Ipyu 3ToM 00pa3yroTcst pa3iMyHOrO THUIA XUMHYECKUE CBSI3U: UOHHAS,
KOBANeHMHAs (HeNnoNApHAsA U NOJNAPHAS), Memaiiudeckas u 6000poonas. OaHo u3 Haubonee
CYIIECTBEHHBIX CBOWCTB aTOMOB JJIEMEHTOB, OMPEACIAIONINX, KaKas CBI3b 00pa3yeTcs MEexXIy
HUMHU — HOHHAs WM KOBAJIEHTHAS, - 210 21eKmpoOmpuyameibHoCmy, m.e. CNOCOOHOCMb
amomo8 6 coeOuHeHUuU NPUMALUBAMb K cebe 21eKmMpPOHb.
VYCIIOBHYIO KOJUYECTBEHHYIO OIEHKY 3JEKTPOOTPUIATENILHOCTH JAaeT IIKajla OTHOCHTEIBHBIX
ANEKTPOOTPULATEIbHOCTEM.
B nepuonax nabmrogaercsa obiasi TEHIACHIMS POCTa 3IEKTPOOTPULIATEIBHOCTH 3JIEMEHTOB, a B
Tpynnax — WX MageHHus. DJIEMEHTHl 10 JJIEKTPOOTPULATEIFHOCTSM pacIoyiiaraloT B psill, Ha
OCHOBaHUU KOTOPOTO MOKHO CPAaBHHUTH JIEKTPOOTPULIATEIBHOCTH AJIEMEHTOB, HAXOMAAIIUXCS B
Pa3HBIX MIEPHOIAX.
Tun XuMUYECKOW CBSA3M 3aBUCUT OT TOTO, HACKOJIbKO BEJIMKA pPa3HOCTh 3HAYCHUN
AIIEKTPOOTPHIIATEIIEHOCTEH COSTUHSIONIMXCSI aTOMOB AJIEMEHTOB. YeM OoJbIlie OTIMYAIOTCS 110
AIIEKTPOOTPHUIIATETILHOCTH aTOMBI 3JIEMEHTOB, OOpa3ylIIUX CBA3b, TEM XHUMHUYECKas CBS3b
nojsipHee. B 3aBUCHMMOCTH OT TOTO, K KaKOMy U3 TpeAETbHBIX CIIydaeB OJIKE MO CBOEMY
XapaKkTepy XHMMHUYecKas CBsI3b, €€ OTHOCST JHOO K HOHHOM, MO0 K KOBAJICHTHON MOJSPHON
CBSI3H.
Honnas cBs3b.
Honnas ceasw obpazyemcs npu 63auMo0eiucmsuy amomos, Komopbule pe3ko Omaudaomcs opye
om Opyea no anekmpoompuyamenvrocmuy. Hanpumep, TunuuyHble Metamuisl JuTuii(Li),
HaTpuii(Na), kanuii(K), kaneuuit (Ca), crpoHuunii(Sr), 6apuii(Ba) o0pa3yioT HOHHYIO CBS3b C
TUTIUYHBIMU HEMETAJUIaMU, B OCHOBHOM C TaJIOTeHaMH.
KpoMe ramoreHusoB IIENIOYHBIX METAJIOB, HMOHHAs CBA3b TakkKe o00pa3yercss B TaKuX
COEMHEHUSX, KaK Ienoyud u conu. Hampumep, B ruapokcuae Hatpus(NaOH) u cynbdate
Hatpusi(Naz SO4 ) HOHHBIE CBSI3M CYHIECTBYIOT TOJBKO MEXIY aTOMaMH HATpUs M KUCIOpOJa
(ocTasbHBIE CBSI3U — KOBAJICHTHBIE TIOJISIPHBIE).
KoBasieHTHasi HemoIsipHAasi CBA3b.
Ilpu 83aumodelicmeuy amomo8 ¢ OOUHAKOBOU INEKMPOOMPUYAMENbHOCMbIO 00pA3VIOMCSL
MOJIeKYIbl ¢ KOBAJLEHMHOU HenolapHou cea3vio. Takas CBSI3b CYIIECTBYET B MOJIEKYJax
cienyronmx npoctbix Bemects: Ha , F2 , Clo , Oz , N2 . Xumudeckue cBA3M B 3THUX rasax
o0pa3oBaHbl  IOCPEJACTBOM  OOIIMX  DJIEKTPOHHBIX Map, T.e. NpHU  TEPEeKPbIBAHUU
COOTBETCTBYIOIIUX YJIEKTPOHHBIX 00JIAKOB.



CocrtaBisisi  2J€KTpOHHBIE (OPMYJIBI BEIIECTB, CIEAyeT TIOMHHMTb, YTO Kaxzaas oOImas
JJIEKTPOHHAs Mapa — O3TO YCIOBHOE M300pa’keHHE TMOBBIIIEHHON 3JEKTPOHHOM IJIOTHOCTH,
BO3HHKAIOIIEH B pe3yabTaTe NepEeKpPhIBAaHMUS COOTBETCTBYIOIINX 3JIEKTPOHHBIX 00JIAKOB.
KoBaJjieHTHasi noJisipHasi CBSA3b.
Ilpu 83aumodelicmsuy amomos, 3Ha4eHue d1eKmpoompuyameIbHoCmel KOmopvlx OMAUYAOmcs,
HO He pe3Ko, NpOUCXo0um  cmeujenue oodwell  INeKMpOHHOU  napvl K  Oonee
9NEKMPOOMPUYAMENbHOMY amomy. ITO Haubojee pacnpoCTPaHEHHBIH THUII XUMUYECKON CBA3H,
KOTOPOM BCTpedaeTcsi Kak B HEOPraHMYECKHX, TaK U OPraHUUYEeCKUX COCTUHEHUSIX.
Mertainyeckasi CBs3b.
Cea3b, komopas obpazyemcs 8 pe3yivmame 63auUMOOeUCm8euUsi OMHOCUMENbHO C80000HbIX
9NEeKMPOHO8 C UOHAMU MEMANNo8, HA3bIBAIOMC MEMALIU4ecKOU C6A3bl0. IJTOT THIl CBS3U
XapaKTepeH JJIsl IPOCTHIX BEIIECTB - METAJJIOB.
CymHocTs mporecca 00pa3oBaHMsl METAIMUECKOW CBSA3M COCTOMT B CIEAYIOLIEM: aTOMBI
METAJIJIOB JIETKO OTAAIOT BAJCHTHBIE OJJIEKTPOHBI W MPEBPALAIOTCA B MOJIOXKUTEIbHBIC
3apspkeHHbIe MOHBL. OTHOCHTEIBHO CBOOOJHBIE 3JEKTPOHBI, OTOPBABIIMECS OT aTroMa,
NEPEeMEeNIalOTCs MEXIY TMOJOXKHUTEIbHBIMU HOHAMH METa/lIoB. MeXJIy HUMH BO3HUKAET
METaJIJIMYecKasl CBsI3b, T. €. JJIEKTPOHbl KaK Obl LEMEHTUPYIOT IOJIOXKHUTEIbHbIE HOHbI
KPUCTAIIMYECKON PELIETKH METAJLIOB.
Bopopoanasi cBs3b.
Cessb, komopas obpazyemcsi mexicoy amomos 6000po0a OOHOU MONEKYIbl U AMOMOM CUTbHO
anexkmpoompuyamenvrozo snemenma (O, N, F) opyeoii monexynvi, nazvieaemcs 6000poonoti
CBA3BIO0.
MoseT BO3HUKHYTH BONPOC: IMOYEMY HMMEHHO BOIOPOZA 00pa3yeT TaKkykl cHenu(puyecKyro
XUMHYECKYIO CBA3h?
D10 00BACHSAETCS TEM, UTO AaTOMHBIN paanyc Bojopoa oueHb Mai. Kpome Toro, npu cMeieHuu
WIHM TIOJIHOM OTJade CBOETr0 €IMHCTBEHHOTO 3JIEKTPOHA BOAOPOJ MPUOOPETAET CPaBHUTEIBHO
BBICOKMHM  IOJIOKMTEIBHBIA 3apsii, 3a CUET KOTOPOro BOAOPOJ OJHOW  MOJIEKYJIbI
B3aMMOJICHCTBYET C aToMaMH OJJIEKTPOOTPHUIATEIbHBIX SJEMEHTOB, HMEIOUIUX YaCTUYHBIN
OTPHULATEIBHBIN 3apsijl, BRIXOAAIINHI B cocTaB Apyrux moneky:i (HF, H2 O, NH3).
Paccmotrpum Hekoropbie mpumepbl. OOBIYHO MBI H300pakaeéM COCTaB BOJBI XUMHYECKON
dbopmyroit Ho O. Onnako 310 He coBceM To4HO. [IpaBuiibHee ObUIO OBI COCTaB BOJBI 0003HAYATH
dopmymnoit (H2 O)n, tie n =2,3,4 u T. A. DTO OOBACHSIETCS TEM, YTO OTJEIbHBIE MOJIEKYIIbI BOJIBI
CBSI3aHbI MEXKy COOOM MOCPEICTBOM BOJOPOIHBIX CBS3EH.
Bonoponnyto cBs3b nmpuHATO 0003HauaTh Toukamu. OHa ropasno Oosee crnabas, yeM HOHHas
WM KOBaJIEHTHAsI CBSI3b, HO OOJIee CUiIbHAs!, YeM OOBIYHOE MEXMOJIEKYIIPHOE B3aUMO/ICIICTBHE.
Hanuune BOMOpPOIHBIX CBs3e OOBSACHSIET yBENUYEHUs oO0beMa BOJbl NpPHU MOHMUKEHUHU
TEMIEPATypbl. ITO CBSI3aHO C TEM, YTO MPHU MOHWKEHUU TEMIIEPATyphl MPOUCXOAUT YKPEIUICHNE
MOJIEKYJI U TO3TOMY YMEHbIIAETCS INIOTHOCTD UX «YIaKOBKH.

2. BbinosHUTE cAaMOCTOSATEIBHO 3aJaHUS.
2.1.PacnpenenuTth JaHHbIE BemiecTBa B Ta0auIy. CorylacHO MX THIY XUMHUYECKOH CBS3H.
Nounas KoBanentHas KoBasieHTHas Merammueckas
CBSI3b HoJIsIpHast HEMNOJISIpHAs

MgCly, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasN2, Oz, SOz, HBr, Al2S3, CuSn(cruias)
2.1.1. Ha Bam BbIOOp, M300pazure cxemy o0Opa3oBaHHs XUMHUECKOW CBs3M, BbIOpaB
COCIIMHEHHUE U3 KKIOTO CTOJIONKA.

2.1.2. VYxaxuTe BEIIeCTBA C BOJOPOIHON CBS3BIO.

2.2. TlokaxuTe 00Opa3oBaHWE HWOHHOW CBs3M MexAy atomamu Na u S. OOparute
BHUMAaHME Ha KOJMYECTBO DJIEKTPOHOB, KOTOPOE OTAACT HATPUH M HA KOJHMYECTBO HJIEKTPOHOB,
KOTOpO€ MpUHUMAET cep. [lociie BBIMOTHEH s JAHHOTO 3a/IaHMs OTBETHTE Ha BOTIPOCHI:

CKOJIBKO aTOMOB HaTpusi HEOOXOAWMO B3STh Uil 00pa30BaHUS MOHHOW CBS3M MEXIYy HUM U
cepoii? [Touemy?



Kondurypanuto kakoro 6;aropofHoro ra3a npuHUMaeT HOH HaTpHs?

Kondurypamuto kakoro 6;1aropoHoro raza mpuHAMAET HOH Cephl?

OObsicHUTE TOYEMY aTOM HaTpusi OTAAeT 3ieKTpoHbl? Iloyemy aTrom cepbl IpPUHUMAET
3JIEKTPOHBI?

2.3. B uem cymHocTs BomopoaHOH cBsa3u? Yem OHA OTIMYAETCS 110 MEXAaHU3MY
00pa3oBaHMs OT KOBAJICHTHOW U MOHHOU CBsI3eh?
2.4. B kakol mape aToOMOB XMMHUYECKasl CBS3b MMEET SPKO BBIPA)KCHHBIM HMOHHBIN
xapakrep: K-F, O-F F-F P-F?
2.5. CocraBbTe 3JIEKTPOHHBIE CXEMbl CTPOCHHUS MOJIEKYJ. B Kakoil moliekylie CBS3b
koBasieHTHas nojsipHas: Cl2, 02, HI, KCI?
2.6. Hansr BemectBa: H2SO4, PCI5, Br2, CO2, Fe, H20. Ompenenure TUI
XUMHUYECKON CBS3H.
2.7. CKoJbKO 00X Tap BO3HUKAET IPU 00pa30BaHUH MOJIECKYI a30Ta?
2.8. [Tpon3BenuTe COOTBETCTBUE:
Bune! cBsizu BemectBa
1.KoBanenTHas HenossipHas A) Xutopu KanbIus
2.KoBajieHTHas MoJipHast b) ®Top
3.Monnas B) Hunk
4 Merannuyeckas I') Ammuax
S.Bopoponnas J)Auerunen
E) Okcun 6apust

3. HamumuTe BBIBO/ 0 MPOAeJIaHHOI padoTe.

TEMA1.1l: CtpoeHue aToOMOB XHMHYECKHX 3JIEMEHTOB W NPHPOAA XHUMHYECKON CBS3H
MPAKTUYECKOE 3AHATHUE Ne2

HaumenoBanue 3anstus [IpakTuyeckne 3aJaHUsl HA YCTAHOBJIEHHE CBSI3U MEXKIY CTPOEHHEM
aTOMOB XHMHYECKHX JIEMEHTOB H3MEHEHHeM UX CBOICTB.

KonuuecTtBo uacos -1u.

Llenb: HAYIUTHCS ONPEEIIATH BUJI CBSI3U BEILIECTBA IO €r0 COCTaBYy M CBOMCTBAM.

3agaun:

1. PaccmotpeTs, u3yunTh, 060011IUTH, CHOPMUPOBATH YMEHUE U T.II.

2.

dopma opraHu3auuM 3aHATHS: UHIUBHTyaTbHAS

®opMa 0TYETHOCTH 10 3aHATHIO: TMCbMEHHBIE OTBETHI HA BOIIPOCHI

Hesmn. [ToBTOPUTH U 3aKPENTUTh 3aKOHOMEPHOCTH TTOBEJICHHS SJICKTPOHOB B aTOME, UX JIYyaJlu3M,
NOHATUS 00 OpOWTANsIX W KBAHTOBBIX YHMCIIAX, XAPAaKTEPU3YIOIIUX COCTOSHUE DIIEKTPOHA B
aToMe, 3aKOHOMEpPHOCTH paclpeiesieHHs 3JEKTPOHOB IO OpOMTaIsIM M B3aHMMOCBS3b UX CO
CTPYKTYpOil mepuoanyeckoil cucrembl xumuueckux snemeHToB (IICXD) JI.M.Menneneena.
ObopynoBanue. Ileproauueckas cucremMa xumuueckux snemeHtoB JI.M.MenneneeBa, Moaenu
S-, p-, d-, f-opOuraneii, Tabauma pacrnpeneneHuss 3JIEKTPOHOB IO KBAHTOBBIM YPOBHSIM, CXeMa
HOPSI/IKA 3aM0JIHEHUSI AJIEKTPOHHBIX OpOUTAIEH.

QHGKTpOHH B aTOMax 06naz[anT PA3JIMIHBIM 3aI1aCOM SHCPIruu U HBOﬁCTBeHHOﬁ HpHpOHOﬁ. 2710
MaTCpHAJIBHBIC YaCTUIIBI C OYCHBb HE3HAYNTEIIFHOM MaCCOfI, U OOJHOBPEMCHHO MX MPCACTABIAIOT
KaK 3JICKTPOMArHuTHBIC BOJIHBI C OHpCHCHCHHOﬁ 4acTOTOH KOJICOaHHIA. 3J'ICKTpOHBI HaxoaAaTCAa
JIMIIBb B ONPEACIICHHBIX KBAHTOBBIX COCTOSHHAX (KBaHT — nmopuusd 3Heprm/1), COOTBETCTBYIOIIINX
S3HAYCHUAM  SHEPTrUHU CBA3U C  SAAPOM. CornacHo TCOpHUU M.IInanka HCITYCKaHUC
SJICKTPOMArHuTHBIX BOJIH HC HECIPCPLIBHO. ATOMBI MOorjIomarnT MW HCIHYCKAIT 3SHEPIUIO
nopuussMu — KBAHTaMH. Bes COBOKYIMTHOCTB  CJIOKHBIX I[BI/I)KCHI/Iﬁ 9JICKTPOHa B aTOMC
OIMHUCBIBACTCS YCTBIPbMSA KBAHTOBBIMHM 4YMCJIaMH: TJIABHBIM N, MOOOYHBIM |, MAarduTHbLIM M U
CIIMHOBBIM S.
I'naenoe keanmoesoe uucno n OonpeacIsICT SHEPTUIO IJICKTPOHA HA )IaHHOfI Op6I/ITaHI/I n CTCIICHb
8



yaaneHus: oT sapa. 3HadeHus N= 1, 2, 3... o003HayarOT eKTpoHHbBIE ciou: 1-it (N = 1) — K,
2-i (n= 2) —Lu nanee -M,N, O, P, Q.
Ilo6ounoe (opoumanvnoe) keanmogoe wuucao | npunumaer 3HaueHus ot O 1o
n — 1. Ono onpexaensier popmy aromuoi opourtanu. Ipu | = 0, HezaBUCHMO OT N, — cheprueckas
dopma (S-opOutan); npu | = 1 — ranrtesneo0pasHas dopma
(p-opOurtans); mpul= 2 — dopma poserkm wuaM CIOKHOW raHTenu (d-opOuTab).
Maznumnoe K6anmogoe 4ucio m ONpPELIseT MOJ0KEHUE aTOMHOM OpOUTaIN B IPOCTPAHCTBE
OTHOCUTEJIbHO  BHEIIHEr0  MarHUTHOTO WM  3JeKTpuueckoro  mois.  Kaxaomy
3HaueHuo | cooTBeTCcTBYET

2l + 1 3HaYeHHUH M (0T —l o +l).
Cnunogoe Keéammoeoe uucio § OTPaXaeT COOCTBEHHBII MOMEHT KOJIMYECTBA JBMIKECHUS
asiektpona. OHO MOXET MPUHUMATH J1Ba 3HaueHus: +1/2 wiu —1/2.

Tabnuua

Pacnpenenelme IJICEKTPOHOB II0 KBAHTOBbLIM YPOBHSIM



[Tomo6HO mMOOOH cHCTeMe, aTOMBI CTPEMATCS K MUHHMYMY SHEPTHH. DTO JTOCTUTACTCS MpU
OIpENICJICHHOM COCTOSIHUM JJIEKTPOHOB (paclipesielieHue Mo opOuTaisiM), KOTOPOE MOXHO
OLIEHUTb HA OCHOBE CJICAYIOIINX 3aKOHOMEPHOCTE.

[punuun Ilaynau. B atome He MoOXeT ObITh JABYX 3JE€KTPOHOB C OJUHAKOBBIMHM 3HAUEHUSMU
YyeThlpeX KBaHTOBBIX uMcen. Ha omHoil aroMHOM opOuTamu He MOXeT ObIThb Oojee IBYX

AJIEKTPOHOB c MIPOTUBOIIOJIOKHBIMU CIIUHAMU.
IIpaBuiao Xynaa. DIeKTPOHBI PACMONAralOTCs Ha OJMHAKOBBIX OpPOUTANSIX TaKUM OO0pa3oM,
4TOOBI CyMMAapHBIN CIIUH OBLIT MAaKCHMaJIbHBIM.

HpaBI/IJ'[O KiaeukoBckoro. HOpSIZ[OK 3aIlIOJIHCHUS SHEPTCTUUCCKUX COCTOSIHUM OIIPEACIIACTCA
CTPEMIJICHUEM aTOMAa K MHUHHUMAJIbHOMY 3HAUCHUIO CYMMBI T'JIaBHOTO H MOOOYHOr0 KBAaHTOBBIX
quCel, NpUiYCM B Ipcaciax (I)I/II(CI/IpOBaHHOFO 3HaueHus N + | B MEPBYIO OUCPCAb 3aIllOJIHAIOTCA
COCTOSIHMS, OTBEYaONIe MUHUMAJIbHBIM 3HAUECHUSIM N.

COOTBETCTBEHHO CYIIECTBYET CIEAYIOUIMN TMOPSIOK 3alONHEHUS JJIEKTPOHHBIX OpOuTanei
(cxema).

Cxema

[Topsinok 3amo/IHEeHUs1 JIEKTPOHHBIX OpOuTAaJIei
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Ilpumep. PaccMOTpeTh NpUMEHEHUE ITpaBuiia KIeuKkoBCKOTo MJis ONpEeaeTeHUs] pacupeacieHus
9JIEKTPOHOB 110 OpOHUTAIsAM B aToMax Kaius (Z = 19) u ckangus (Z = 21).

Pewenue

[TpenmectByrouuii kanuto B IICXD anement aprou (Z = 18) umeer pacnpeneneHue 3JIeKTPOHOB
110 OpOUTAIISIM:

[Ipu pacmnpeneneHUM OSIEKTPOHOB MO0 opbOutaisiM B atoMe K COOTBETCTBEHHO MpaBUILY
KJ1e4koBCKOTO MpenodTeHne oTAaeTes opourany 45, T. K. CyMMa KBaHTOBBIX uucen N + | paBHa
4 + 0 =4 (ecnu cpaBHUTH ¢ opouTanbio 3d, Ton + 1 =3 + 2 = 5). Opburanb 4S UMeeT MEHbIIIEE
srayenue N + |. [Toaromy snekTpoHHas hopmysia Kaaus:

1522s22p%3s23p®3d°4st.

[TpenmecTByromMii CKaHIUIO 3JeMeHT Kaiublmii (Z= 20) umMeeT ciemyrollee pacnpeaeieHue
AIIEKTPOHOB 10 OPOUTANISIM:

1522s22p%3s23p°30%4s2.

11



U3 opoutaneit 3d (n+1=3+2=5)u4d4p (n+1=4+1=15) npu pactnpenencHuu 3EKTPOHOB B
aToMe Sc oTmaeTcs mpeanoyTeHrne opoutanu 3d, Kak MMEoeH MUHUMAabHOE 3HaYeHne N = 3
IpU OJTMHAKOBBIX CyMMaX KBaHTOBbIX umcen N + | = 5. DiekrponHas Gpopmyiia aToma CKaHIHs:

1522s22p°3s23p°3014524p°.

3aoanue. Ha ocnosanuu nonodcenus xumuveckux snemenmos ¢ IICX3 u 3akonomepnocmeu
pacnpeoeneHusi I1eKmMpoHO8 N0  OpOUMANsAM paccMompems 0COOEHHOCMU JIeKMPOHHOU

CMPYKMYpbl:

a) amoma kanvyus Ca,
6) amoma sncenesa Fe.

INPAKTUYECKOE 3AHATHUE Ne3llepuoaumyeckasi cMcTeMa XHMHUYECKHX 3JJ€MEHTOB
.. MenpaeneeBa. ®usnueckuii cmbica Ilepuoanyeckoro 3akona /[.U. Menaeneena.

Henun. PaccmoTpers B3aMMOCBA3b COCTaBa W AJIEKTPOHHOM CTPYKTYPBl aTOMOB XUMHUYECKHX
saneMeHTOB ¢ ux mnojoxenuem B [ICXD JI.M.MeHnneneeBa, nepuoOgUYHOCTb PACHOJIOKEHUS
AJIEMEHTOB M HW3MEHEHHE DOJEKTPOHHBIX KOHQUTypanuid WX aTOMOB, OTBEYalolee
MEPUOJUYHOCTH W3MEHEHHUs MX CBOWCTB; 3HAUYEHHE MEPHUOJIUYECKOr0 3aKOHa ISl PAa3BUTHUSA
HayKH u JTUATIEKTUKO-MaTePUATLHOTO MTOHUMaHUS TIPUPO/IBI.
Oo6opynoBanme. Ilepuoguueckas cucrtema xumuueckux siemeHtoB J[.M.Menneneesa,
MOJIeTH S-, P-, d-opOuTaneif, TabmuIa pacrpeaeieHUs] JISKTPOHOB 10 KBAaHTOBBIM YPOBHSIM,
CXeMa TOpsAJKa 3aloJHEHUS OJJIEKTPOHHBIX opOuTtaneil; QopMynabl ONpenesieHus dYucia
AJIEMEHTOB B U€THBIX U HeueTHBIX nepuogax [ICXD JI.M.Menneneesa, Tabnuia «IEKTPOHHOE
CTPOEHHE aTOMOB B OCHOBHOM COCTOSIHUW.

CBenenus o0 IJTEMECHTAPHBLIX YacTHUIAX

3apsin Macca
Hacruua Ka YcioBHbIe - -
eIMHHUIIbI
DJIeKTPOH € —1,6°107% -1 9,1+10728 0,00055
IIpoToH p 1,6°1071° +1 1,67+1072% 1,007825
Heiitpon n 0 0 1,67+10% 1,00866
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CxoaHble 10 COCTAaBY aTOMBbI

Hy K11 qEI I Z A I N
MzoTonu
A Ne 10 20 10
#Ne 10 21 11
#Ne 10 22 12
™y 92 234 142
U 92 235 143
U 92 238 146
Mzobapwu
PAr 18 40 22
LK 19 40 21
#Ca 20 40 20
23Th 90 234 144
apa 91 254 143
#u 92 234 142
MsoTOoOHH
1?5C 6 14 8
lf,N 7 15 8
1680 8 16 8
”nga 88 228 140
23900'1‘11 90 230 140
1Pa o1 231 140
Ilpumeuanue.
saape, A=Z+N.
Tabnuya

3J’lel\“Tp0HHOQ CTpo€HUuEC aTOMOB B OCHOBHOM COCTOSIHHUM

HOMep
JJIeMeHTa

IHopsaaxoBbIii

JIeMeHT

I'1aBHOE KBAHTOBOE YHCJIO

DJIEKTPOHHBII €101

K

M

JHepreTu4yecKuii NoaypoBeHb

A — wmaccoBoe uucio,Z— 3apan sapa aroma, N — 4ucio HEHUTpOHOB B
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1s |25 |2p 3 |3p 3d 4s  |4p
Yucao 3JICKTPOHOB HA JAaHHOM YPOBHE
1 H 1
2 He 2
3 Li 2 1
4 Be 2 2
5 B 2 2 1
6 C 2 2 2
7 N 2 2 3
8 @) 2 2 4
9 F 2 2 5
10 Ne 2 2 6
11 Na 2 2 6 1
12 Mg 2 2 6 2
13 Al 2 2 6 2 1
14 Si 2 2 6 2 2
15 P 2 2 6 2 3
16 S 2 2 6 2 4
17 Cl 2 2 6 2 5
18 Ar 2 2 6 2 6
19 K 2 2 6 2 6 1
20 Ca 2 2 6 2 6 2
21 Sc 2 2 6 2 6 1 2

JlaHHBIE O CTPOECHMM SAApa U PACHPENEICHUH JJEKTPOHOB B aTOMax IMO3BOJIIIOT PACCMOTPETH
[ICXD J.M.MenneneeBa ¢ (QyHIaMEHTAIbHBIX (Qu3nyeckux no3uiuid. OJIHO3HAYHBIM
NPU3HAKOM XMMHUUYECKOTO 3JIEMEHTa ABJSeTCS 3apsj aapa Z, onpeaessseMblid YMCIOM IPOTOHOB B
A]Ipe U paBHBIM mopsakoBomMy HoMepy aneMeHTa B I[ICXD. OtHocuTenbHas aromMHas Macca —
ycpenHeHHoe 3HaueHue Al H130TOIOB PUPOIHON CMECH.

OO11ee 4MCIIO AIEKTPOHOB B AIIEKTPOHEUTPAIBHBIX aTOMaX PaBHO YUCITY MPOTOHOB B SIAPE UITU
HOPSIKOBOMY HOMEPY DIIEMEHTA.
Uucno DSHEPreTUYECKUX YpPOBHEHW, Ha KOTOPBIX pAcloNaraloTcs dJEKTPOHBI B aToOMe,
orpenensercss HoMepoM nepuona. Yem Oombiie HOMEp MEpHOAA y DIEMEHTa, TeM OOJbIle
HHEPreTUUECKUX YPOBHEH B €0 aTOMeE.

Yucno 31eMEeHTOB B IEPUOAaX MOXKHO OMPEIENIUTh MO CASAYIOMHNM (popmyrnam:

# TSl HCYSTHBIX ITEPHOJIOB

Ln=(n+ 1)%/2,

rze Ln — 9uciio 2eMeHToB B epuo/ie, N — HoMep Tepro/a;

* U151 YETHBIX IEPUOJI0B

14



Lo = (n + 2)2/2.

3aoanue 1. Onpedenums 4uUcio XUMULECKUX dTIeMeHmO8 8 Kadicoom nepuode IICXD.

3adanue 2. Onpedenums 4ucio enagHulx u nobounsix nooepynn 6 IICXD.
Pewenue

+ Uucno riaBHBIX MOATPYII ONpEAENSeTCS MaKCUMaJbHBIM YHCIOM 3JEKTPOHOB Ha S- U -
MOTYPOBHSIX.

+ Uucno mepexoaHbIX 3JIEMEHTOB B 4-M mepuoje (0T 21S¢ A0 30Zn), B 5-M (0T 30Y 110 48Cd) m
6-m (s7La wm or7Hf mosHg) mepwmomax paBamo 10 B KaxaoMm  ciydae.
Yucmo mepexomHbIX 3JIEMEHTOB PAaBHO MaKCHMAIbHOMY YHCIY JJIEKTPOHOB Ha d-TOAypOBHE
(10). Umenno mosromy Ha 3-m (M) ypoBHe Ha 10 31ekTpoHOB OOsbine, yem Ha 2-M (L).
[Tockonpky B KaxkaoM OosbLIOM Tepuoae nepuoanueckoi cuctemsl [[.J1.MenneneeBa ogna u3
MOOOYHBIX MOATPYII COACPKHUT Cpa3zy TPH MEPEXOTHBIX JIEMEHTA, OJIM3KUX M0 XUMHUYCCKUM
CBOWCTBaM:

4-1 eproI - Fe—Co—Ni,
5-i IEPUOJT — Ru—Rh—Pd,
6-it mepuox — Os—Ir—Pt,

TO YHUCIIO0 100OYHBIX MOATPYIIII

(ITpoBepuTh 1O MEPHUOINUECKON CHCTEME, CKOJIBKO B HEl TJIaBHBIX M MOOOYHBIX MOTPYIIIL.)

3aoanue 3. Onpedenums (no ananocuu ¢ nepexoOHbIMU SIeMEeHMAMU) YUCIO JAHMAHOUOO08 U
AKMUHOUOOB, BbLIHECEHHLIX 8 UOE CAMOCHOSMENbHBIX PAO08 6HU3 NEPUOOUUECKOU CUCMEMDL.
OHO MOMKHO OBITH PAaBHO PA3HOCTH MEXKAY MAKCHMAJIbHBIM UYHCJIOM JJIEKTPOHOB HA ... U ...
DHEPTeTUYECKUX YPOBHAX. JTO YHCIO PaBHO MaKCHUMaJbHOMY YHCIy JJIEKTPOHOB Ha ...-
HOTypOBHE.

(CBepuTb BBIBOJ C IEPUOANYECKOI CUCTEMOI. )

TakuM o00pazoMm, cTporas HEpUOAMYHOCTH pacroiiokeHus 31eMeHToB B [ICXD momHOCThIO
00BIICHSIETCS .
Ileproauueckoe U3MEHEHUE XapakTepa 3aIllOJHEHHUs JJEKTPOHAMHU BHELIHMX JHEPreTUYECKUX
YPOBHEW BBI3bIBAECT MEPUOJMYECKHE H3MEHEHUS XHWMHYECKHX CBOMCTB JJEMEHTOB U UX
COCJIMHEHMH.

OneKTpOoHHbIE (POPMYJIBI HIEMEHTOB 2-T0 MEPHUO/A:

aLi - 1s22st, 4Be - 1s22s2, 5B - 1s22s22pt,
6C - 1s%2s%2p?, 7N - 1s22s%2p%, 0 — 1s22s22p*.
oF — 1s22s%2p°, 10Ne — 1s22s22p®,

[Tpu mepexone ot Li x Ne 3apsn aapa (Z) mocreneHHo yBenuuuBaercs or +3 go +10, 4ro
BBI3BIBACT YBEIIMYCHUE CHJI MIPUTSHKCHUS DIIEKTPOHOB K sIpYy. B pesynbpTare paamycsl aToOMOB B
ATOM Py YMEHBIIAKOTCS.
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DJIeMeHT Li Be B C N O F
r (aroma), B HM 0,156 0,111 (0,083 0,065 |0,055 |0,047 |0,042

[ToaToMy CHOCOOHOCTH OTHABaTh JJICKTPOHBI, SPKO BBIPAXKEHHAS Y JIUTHUS, IOCTCTICHHO
ocnabeBaeT mpu nepexojae K (Gpropy, ABIAIOMIEMYCS TUIUYHBIM HEMETAIOM. DJIeMeHT (pTop B
peakusIX MPUCOCIUHSET AMEKTPOHbl. OH MMEET CamMyl0 BBICOKYIO 3JIEKTPOOTPHUIATEIHHOCTD,
paBHyto 4. Haumnas co ciemyromero 3a HeoHoM annemeHTa Hatpus (Na, Z = 11), aneKTpoHHBIC
CTPYKTYphl aTOMOB TOBTOpPSIOTCsA. Kak ciieqcTBUE, BHEIIHUE SJICKTPOHHBIE OPOUTAIA MOYKHO
MIPEJICTaBUTh B OOIIEM BUJIE, e N — HOMEp Neproa:

IS Li u  Na —nst, ms Be u Mg —ns?,
ms B wm Al — nsznpl, me C u Sio— ,
mg N u P — ..., , o O m S — ,
ma FuCl—.............. , ImINenAr—.............. )

B 4-Mm nepuose nosBISIFOTCS IEPEXOIHBIE JIEMEHTBI, IPUHAJICKAIINE TOOOUYHBIM NOATPYIIIIAM.
OneMEeHTbl OJHOM M TOM ’K€ NOArpYNNbl UMEIT HACHTUYHBIA XapaKTep pacroJIOKEHUs
3JICKTPOHOB Ha BHEIIHUX JJIEKTPOHHBIX YPOBHAX, a IPUHAMIEKAUIME K pasHbIM MOArpyIIam

OJIHOU u TON xKe
TpyMIIbI — .
Hanpumep, ramorensl (rmapHas moxarpynma VIla) —ns?np® (uaenTudHas KoH(HTyparus),
aMeMeHTsl moGouHoif moxrpymmel VII6 — (n— 1)s’(n— 1)p®(n— 1)d®ns? (cxonmas

koH(purypamus). CXOJICTBO COCTOUT B HAJIMYUH Y aTOMOB OOEUX IMOATPYII CEMH BaJICHTHBIX
3JIEKTPOHOB, HO UX PACIIOJI0KEHUE I10 ITOAYPOBHIM CYLIECTBEHHO OTJIMYAETCS.

3aoanue 4. Ykasamv u 0060cHo8amv cx00cmeo u pasiuyue 21eMeHmMos 21A6HOU U NoOOYHOU
nooepynn: a) V epynnot [ICX3; 6) VI epynnwr [ICXO; npunadnexicHocms 3mux 1eMeHmos K S-,
p-, d-, f-munam.

3aoanue 5. [Ipusecmu KoHKpemmuvle npuMepsvl GANCHEUUIUX HANPABIEHUU PA3GUMUSL XUMUU HA
0CHOBE NepUOOULECKO20 3aKOHA U CUCeMbl Xumuyeckux snemenmos [|. M. Menoeneesa.
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1. «Koppo3us meraaios» 10 kiaace
Keiic

B nauane XX Beka u3 Hbm-ﬁopKCKoro IOPTa BBILUIM B OTKPBITBIA OKEaH KpacaBULA-sXTa.
E€ Brnanenen, amepukaHCKUI MUJUTMOHED, HE TIOXkKaJIeN JIEHET, YTOOb! yAUBUTH cBeT. Kopryc ObL1

CHEJIaH U3 OYEHb JOPOTOro B TO BPEMS AIFOMHUHHS, JUCThI KOTOPOrO CKPEIUBUINCh MEIHBIMU
3aKienKamMu. OTO ObLIO KpPacHBO-CBEPKAIOLIUN cepeOpUCTHIM OJECKOM Kopabib, YCEesTHHBIN
30JIOTUCTBIMU TOJIOBKaMHM 3akiienok! OJHaKo 4yepe3 HEeCKOJIbKO JHEH oOIMBKa KOpIlyca Hadania
pPacXoaUThCA, U AXTa MOLLIA OBICTPO KO JTHY.
3amanus.

1. Yto ke ciyumnocs ¢ sxtoit? Ilpemnoxkute cBoii criocol criaceHust SXThl.

2.Mccnenyiite CBOIO KBAapTHPY, JOM M YCTaHOBUTE, TJ€ HCIOJb30BaHbl AHTUKOPPO3HOHHBIE
nokpbiTus. IlocTpoiite kiaccupuKalnyio aHTUKOPPO3HOHHBIX MOKPBHITUH HAa OCHOBAaHUU

oOnactell UX MPUMEHEHHUS.
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3. Haiimure nqomoaHUTENbHYIO HHGOPMAIIHIO O KOPPO3UHU U crioco0ax 60phObI ¢ HEll.
4. OT4eT 0 mpoeNanHoN paboTe MPEeIOCTaBUTh B IPOU3BOJIBHOM hopme.

HNupopmannoHHBIi MaTepHaJl

§13 cTp. 90 — 98 10 knacc

Koppo3ueii MeTamioB Ha3bIBAa€TCSI UX pPa3pylIEHUE BCIEACTBHE XMMHMUYECKOTO WIIHU
INEKTPOXUMHUYECKOTO B3aUMOJICHCTBUS C BHEIIHEH CPEIOi.

Xumuueckou xoppo3uell Ha3bIBACTCS MIPOLECC PA3PYIICHUS METAJIOB 0€3 AIEKTPUYECKOTO
TOKa, MPOUCXOIALINI B Cpelle CyXUX ra30B UM B KUAKOCTAX, HE MPOBOISIINUX JIEKTPUUECKUN
TOK. XUMHYECKONH KOPpPO3UHU TOJBEPraroTcs IMOBEPXHOCTH KOPIMYCHBIX KOHCTPYKIUI mpu
COIPUKOCHOBEHWH C TMEPEBO3UMBIMU HE(TENPOAYKTaMH, COJIBIO, YIJIeM U JIpYTUMHU
MUHEpPAJIaMHU.

Haubosnpme KOppoO3MOHHBIE pa3pylIeHUs HAONIOJAIOTCS Ha TaHKaX, BMEHIAIOIIUX
CBETJIbIE COpTa HE(PTENPOAYKTOB — OEH3UHBI, KEPOCUHBI U T. I.,— OT BO3JCHCTBUS HA METAJI
KOPITyCa CEpHUCTBIX COSAMHEHUN U Pa3IMYHBIX KUCIOTHBIX OCTaTKOB, BXOJSIINX B UX COCTaB.

Dnekmpoxumuyeckolr Koppo3ueti SABISIETCS TPOLECC pa3pylIeHUs MeTaia MpU
COMPUKOCHOBEHHH €T0 C >KHUJKOCTSMH, IMPOBOISIIUMU IIEKTPUUECKUN TOK (IIEKTPOIUTAMH).
OT0 pa3pylleHHEe NPOUCXOAUT Ha TPaHUIE MEXKAY METalIOM U JKUIKOCTBIO M BBI3BAHO
ANEKTPOXUMHYECKOM pEeaKkUreil, BO3HUKAIOLIEH MEXIAYy HHUMH, aHAJIOTUYHO SBJICHUIO,
IIPOTEKAOIIEMY B TrajlbBaHUUYECKOM 3JIEMEHTE. TakuM 3JEKTPOJIUTOM IO CBOEMY XUMHUYECKOMY
COCTaBY SIBJISIETCSI MOPCKas Boja. MeTajuinueckuil e KOpIyc Cy/Ha, IPeICTaBISIIOIINN OO0
HEOHOPOHBIN o CTPYKTYpe Marepuan, oOpazyer 00110 KOJIMYECTBO
MUKpOTaIbBaHUYECKHX Tap, SBISIOUINXCS aHOJaMH, C YYaCTKOB KOTOPBIX METaJlI, KOPPOIUPYH,
MEPEXOJIUT B PaCTBOP.

B cymoctpoenun Haumbonblive MOTEPU METANIOB OT KOPPOAUPOBAHUS MPOUCXOJSAT
BCJICJICTBUE AJIEKTPOXUMHUUYECKON KOPPO3HUH, BIMSHUE HA KOTOPYIO OKa3bIBA€T COCTaB MOPCKOI
BOJIbI (HaJIM4Ke B HEH cojiel U colepikaHue KUCIOPOIa).

W3BecTHO, UTO BBEAEHHE, HANpPUMEpP, B CTalb JIETHMPYIOIIHUX 3JIEMEHTOB IOBBIIIAET €€
AQHTUKOPPO3UOHHYIO CTOMKOCTb.

PaccmaTpuBasi KOppO3MOHHBIE Pa3pyLICHUS KOPIyCca, MOXXHO OOHAPYKUThH CIEAYIOUIYIO
3aKOHOMEPHOCTh: HauWOOJbIIEMY pa3pyLIEHUIO MOJBEpraeTcsl HapyXHas OOIIMBKAa Kopliyca B
paiioHax Tpy30BOM BaTepIMHUM M JAEUCTBHS TPeOHBIX BUHTOB, BEpXHss mnanyba y OopToB,
KOHIIEBbIE ITONIepeyHble MepeOOpKHU, MaayObl TPIOMOB B pailOHE JIbsijl, CBAPHBIE IIBHI U TOJIOBKU
3aKJIETIOK.

Metonamu OoppOBI € KOppo3MeH KopIyca CyAHa SBIAIOTCA: BBIOOp MeTalia,
oOnanaromiero HaumOOJbIIEH KOPPO3UOHHOW CTOMKOCTBIO B  OINpPEAETICHHBIX  YCIOBMSX
AKCIUTyaTallMH CyAHAa; IPUMEHEHUE JIETUPOBAaHHBIX CTaJlel; HAHECEHHE Ha MTOBEPXHOCTh METaja
Pa3IUYHBIX TOKPBITHH — TajgbBaHU3aLMA, METAJUIM3ALMS U MJIAKUPOBAHUE METAIIIOM (LIMHKOM,
HUKEJIEM, XpPOMOM M [Ip.), JIAKOKPAaCOYHbIE TMOKPBITUS M YCTAaHOBKA 3JIEKTPOXUMHYECKON
(KaToHOM M MPOTEKTOPHOM) 3aIUTHI, @ TAK)KE UCKITIOUEHHE KOHTAKTOB CTAIBHBIX KOHCTPYKLUH
C JIeTaJIsIMHU U3 JIPYTUX CIUIABOB, B IIEPBYIO OUYepeb C IIBETHBIMU METAJUIaMHU.

HaubGonee >¢dextuBHBIM ciocoboM OOprOBI C KOppPO3UEi CYAOBOrO KOpmyca SBISETCS
NEKMPOXUMUYECKUll cnocod, 3aKIIOYAIONIMICS B YCTaHOBKE B pailoHe mNpenanosaraeMoro
KOPPO3MOHHOTO pa3pylIEHUs] MpoeKmopog — METAJUIMYECKUX HaKIaJ0K U3 MarHueBo-
AITIOMHUHHEBOr0 CIUIaBa WM LIMHKA, 3JEKTPUYECKUH MOTEHIHan KOTOPOro HIMKE MOTEHIHalia
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3alIMIAeMOro MeTajla. OJTOT CHOCOO OCHOBaH Ha pAa3HULE SJIEKTPUYECKUX MOTEHLUAIOB
MeTaiia (KaToaa), IoABEPrarolerocss KOppo3uu, ¥ MpoTeKTopa (aHoAa).

Kpome Koppo3HOHHOTO pa3pylieHus, Ha HAPY>KHOU OOIIMBKE B pailoHe IpeOHBIX BUHTOB
HAOJIIOJIAIOTCS BHEILHE CXOXKUE pa3pyLIeHUs MeTajlja B BUAE CKOIUIEHHWS Ha IOBEPXHOCTHU
yriayOneHuii u s3Boyek. Takoe pa3pyllieHrne Ha3bIBaeTCs 3pO3UeN MeTaa.

Jpo3usi MeTauIa MPOUCXOJUT OT MEXaHUYECKOro BO3JIEHCTBUS HA MOBEPXHOCTh METaslla
OBICTPOJBMKYILUXCSI YACTULL XKUIAKOCTEH, IECUNHOK TBEPJBIX TeJl, B3BECEH, ra30BbIX ITy3bIPbKOB
U T. 1. VIHTEHCUBHOCTb 3PO3MOHHOIO pa3pyIIEHUs 3aBUCUT OT OAHOPOIHOCTH CTPYKTYPHI U
TBEpAOCTH MeTaia. Jlid yBEIMUYEHMs] SPO3MOHHOM CTOMKOCTH B METalJl KOpIyca BBOJST
JIETUPYIOLIME KOMIIOHEHTHI, MOBBIIIAIONINE €r0 MPOYHOCTh U aHTUKOPPO3UOHHYIO CTOMKOCTb,
IIPOU3BOJIAT IOBEPXHOCTHOE YIIPOUEHUE, 3aKAJIKY U IPOBOJAST JPYTUE MEPOIIPUSITHSL.

Koppo3us npuBoauT K 0OJBIIMM 0O0beMaM KOPITYCHBIX PEMOHTHBIX pabor. OOpacraHue
KOpIlyca M KOppo3usi TpeOyIOT MEepUOIUYECKUX pPA0dOT Ui yMEHBIIEHUS HIEPOXOBATOCTH
Hapy>KHOW OOIIMBKHM. XUMHUECKasi KOppo3us (OKUCIIEHUE) XapaKTepHa Ul HEe3allMIICHHBIX
Ha/IBOJIHBIX CTAJIbHBIX KOHCTPYKLIUH.

Boiee onacHa 31eKTpoXUMHUUECKasi KOPPO3HUsl, CYIIHOCTb KOTOPOIl COCTOUT B CIIEAYIOLIEM:
IPU pa3MEIICHUH B IEKTPOJIMUTE JIBYX JIEMEHTOB C Pa3HBIMU 3JIEKTPUYECKMMHU MOTEHLIMATaMHU
MEXJIy HUMH HAuMHAET MPOTEKATh JJIEKTPHUYECKUH TOK OT DJJEeMEeHTa ¢ 0Ooyiee HHU3KUM
MOTEHIIMAIOM (aHO/Ja) K DJIEMEHTY ¢ 0Oojiee BBICOKMM IMoOTeHuuanoMm (karomay). Ilporecc
COINPOBOXKAAETCA pa3pyllleHueM aHojaa. Mopckas Boja SBISETCS 3JIEKTPOIMTOM, CTallbHas
Hapy)XHasi OOIIMBKa KOpIlyca - aHOJIOM, a €€ OKaJuHa, Pa3HOPOJHBIEC IIJIAKOBbIE U Ta30BbIE
BKJIIOYEHUS1, OPOH30BBIE IPeOHBIC BUHTHI, BTYJIKH JE€HABYAHBIX OJIIMITHUKOB U JIp. KATOJIOM.

HanOonee MHTEHCHBHO paclpOCTpaHseTCs 3JEKTPOXUMUYECKas KOPPO3us IO HapyxKHOMH
oOmMBKe B pallOHE NEPEMEHHOM BaTepIMHHUHU, Y KOPMOBOIO MOJ30pa, B MECTAaX YCTaHOBKH
JIOHHOW apMaTypbl, B pailOHE CBapHBIX IIBOB. YCHUJIEHHO KOPPO3HUPYIOT SIKOPHBIE IIECTIHBIE
AUIMKY, JIbsUIa, JIBOMHOE JHO, BaTepBeWc, HACTWIBI MOJ| JEPEBSHHBIMU IOKPBITUAMU U Y
KOMUHI'COB JIFOKOB, IIpadeuHble, AyIIeBble U T. . [l 321U Tl HApYy>KHON OOIIMBKU OT KOPPO3UU
U oOpacTaHus NPUMEHSIOT TPOTUBOOOPACTAIONINE MOKPBITHS, KOTOPhIE MOXXHO pa3feuTh Ha
YeThlpe TpYNIbl:  OOBIYHBIE, JOJTOCPOYHBIE, CAMOBOCCTAHABIMBAIOLIMECS U  Camo
MOJIUPYIOLIHECS.

OO0b1unbIe MOKPBITHS THIA XB-53 paboTocnocoOHs! B TeueHue 12-14 Mec, 10ArocpovHbIe

- 16-24 mec, camoBoccTaHaBiIMBarouecs - 2,5-5 net, camo nonupyromuecs nokpoitus (CIIK),
OCHOBaHHbIE Ha MEJUICHHO PacTBOPSIOLIUXCS B BOJE OPraHMYECKUX aKPUIIOBBIX COIOJIMMEpax
(BBLAEIAIOIIMX MpPHU 3TOM TOKCHYHBIE BEUIECTBA) U O00pasylollue IUICHKY OBBIIIEHHON
rmaakoctu, 10 30 mec. K caMo MoOMUpyrOMIMMCS OTHOCHUTCS MOKpbITHE "XUIpPOH", KOTOpOe
HaOyxaer, norjomas 10 70-80 % BOBI OT CBOEH MaCChl, U CTIIaKUBAET MOBEPXHOCTh.
B nocnegnue ronapl pazpaboTaHO MHOIO YCTPOWCTB YJIBTPAa3BYKOBOW 3alllUTHl OT oOpacTaHus,
3aCTaBISIOIIMX OOMIMBKY Kopmyca cinabo BHOpPHpOBaTb, YTO HE IO3BOJSET MOPCKUM
OpraHM3MaM U BOAOPOCISAM IPUKPEIIATHCS K €€ MOBEPXHOCTH. [ yMEHBIIEHUS KOPpO3UU
UCTepH B OallacTHYI0 BOJAY U HEKOTOpble HE(PTENPOAYKTHl J00aBISAIOT CIEUaTbHbIC
UHTUOUTOPHI (3aMEIUIMTENN), OTAEIbHbIE KOHCTPYKIIMU U Y3JIbI, TPYOOIIPOBO/IBI BHITOJIHSIOT U3
HEepXKaBEIOIEH CTalu, MOBEPXHOCTHU OIpPECNICHHBIX AeTaleld OKCUIAMPYIOT A 0Opa3zoBaHUs
MIPOYHOM M TUIOTHOM TJIEHKH OKUCIIOB (0OBIYHO MPUMEHSIOT (hochaTupoBanue).

[Tpu npoTexTOopHOW 3alIuTe K HAapy>KHOM OOIIMBKE KOpIyca Ha MPHUBAPHBIX MIMUIbKAX
KpensiT U3rOTOBJIEHHbIE M3 CIUIABOB HAa AJIOMUHUEBON OCHOBE IMPOTEKTOPHI, SIBISIFOIIMECS I10
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OTHOIIICHUIO K OOIIMBKE aHOAOM. Paamyc AEeUCTBUS TPOTEKTOPOB OrpaHuueH. boree
3¢ peKTUBHA KaTOIHAS 3aIINTA, IPH KOTOPOH B OMPEAETICHHBIX palioHaX HApPYKHOM OOIIMBKU Ha
U30JIMPOBAaHHOM CTEKJIOIIACTUKOM y4acTKe KpensT JKEJIE30KPEMHUEBBIE W
IUIATUHOTUTAHOBBIE SKPaHBI.

[Tosno>xuTenbHBIA TMOMIOC CYAOBOIO MCTOYHMKA IOCTOSIHHOIO TOKa IMOABOJAT K 3KpaHy
(aHOM), OTPHIIATENIBHBIN - K KOPITYCY CyAHa (KaTon). 3alfuTy MHOTHX JEeTajei, TpyOOpoBOI0B
OT KOppO3uM 00eCHeuMBalOT LUHKOBAHHWEM, XpPOMHpOBaHMEM M T. I. B mocinemgnee Bpems
HOJIy4MJIa paclpocTpaHeHHe NPOopHIAKTHYECKas U MIPEJI0KOBasi OUUCTKA KOPILYyCOB CYAOB IOJ
BOJIOM. B nmepBom citydae ypansiercs ToJIbKO oOpacTaHue, a BO BTOPOM - BMECTE ¢ oOpacTaHUEM
CHUMAaeTCs U cTapasi Kpacka.

CyIHOCT OYHUCTKM C IIOMOIIBI0O MEXAaHMYECKOI'O OUYMCTHOTO OpraHa 3akjlo4acTcs B
BO3/ICIICTBMM Ha OYUIIIAEMYIO [TIOBEPXHOCTD IIYYKOB CTAJIBHBIX IIPOBOJIOK, IIAPOLIEK, IUIACTUHOK,
CKpeOKOB, YIapHUKOB, KOTOpBIC IIOJBEPralOT HACIOCHUS yIapy, Cpe3aHulo, IapanaHuio,
PBIXJICHHIO M YacTHMYHOMY 3aryaxuBaHuio. Haumbosiee pacnpocTpaHEHHBIMH CpEICTBAMU
MEXAaHM3alMM OYMCTKM Ha OTEYECTBEHHBIX 3aBOJAX SBJISIIOTCS arperarbl ¢ MEXaHUYECKUM
pabouyuM OpraHoM B BHJIE IETOYHBIX U IIAPOIIEYHbIX OapaOaHOB.

Co3nanue 3(G(eKTUBHBIX M HAJEXKHBIX IPOOECTPYMHBIX M JPOOEMETHBIX arperaroB ¢
3aMKHYTBIM ~ LUKJIOM  pereHepauuu  JIpodbu  TpedyeT  cephe3HO  KOHCTPYKTOPCKO-
TEXHOJIOTM4ecKor MnpopadboTku. Ilomyumn pacnpocTpaHeHUE TI'MAPOJUHAMUYECKHM CHOCOo0,
UCIOJB3YIOUIMM I0JJaBaeMyl0 II0Jl JaBJICHMEM BOJy B KauecTBE CpEACTBA OYMCTKH U
MOBBILIAKOIIHH KayecTBO OYHUCTKHU.
O HeKTHBHOCTH OUNMCTKHU MOBBIIIAETCS 3@ CUET COBMECTHOI'O MCIOJIb30BAHUS JUHAMUYECKOTO U
KAaBUTALIUOHHOTO  BO3ACHUCTBHUS  BBICOKOHAIIOPHOM  3aTOINIEHHOW  CTpyH  BOXBI  Ha
oOpabaTbiBaeMyl0 MOBEpXHOCTb. IIpu wHCTeueHHMM BBICOKOHANOPHOM 3aToIuIeHHOW (Tpu
IIOJIBOJTHOM OUYUCTKE) CTPYH U3 HACAIKU CO CKOpOCThIo 32 M/c u Oonee npu gasieHuu 0,6 MIla u
Oonee oOpa3yercs KaBUTAllMOHHAs 30HA, 3AIOJHEHHAs BBLACIMBILUMUCS U3 KHUJIKOCTH B
IIPOLIECCE €€ PACIIMPEHHUS Fa3aMH U ITapaMH.

IIpakTHYeckoe MCNO/Ib30BaHUeE PSA/ia HATIPSKEHUH

Psan HanpsbkeHHH HCIIONB3YEeTCS HA NMPAKTUKE JUIS CPABHUTEIBHOM OLIEHKM XMUMHYECKON
AKTUBHOCTH METAJIJIOB B PEAKUHUAX C BOJHBIMU pPacTBOpaMH COJIEH U KUCJIOT U JJS OLCHKHU
KaTOJHBIX U aHOJHBIX IPOLIECCOB IIPH IEKTPOIIH3E!

e Meramnpl, cTofAlME JIiEBee, SABIAIOTCA Oo0Jjee CUIbHBIMU BOCCTAHOBUTEISIMHM, YEM
METaJUIbl, PACIOJIOKEHHBIE MPABEE: OHU BBITECHSAIOT IOCIEIHHUE U3 PAaCTBOPOB COJIEH.
Hampumep, B3aumozeiicteue Zn + Cu?* — Zn?* + Cu BO3MOXKHO TOJBKO B HPAMOM
HaIpaBJICHUU.

e Meramsl, crosye B psay JIEBEe BOJOPO/A, BHITECHSIIOT BOJOPO/ MPU B3aUMOJICHCTBUU
C BOJHBIMHM pPacTBOpPaMU KHCIIOT - HEOKUCJINUTEJEH; Haubojiee aKTUBHbIE METaJuIbl (10
IIOMUHUS BKJIIOUUTENBHO) — U IIPU B3aUMOJICHCTBUU C BOJIOM.

e Meramnbl, crosmue B pALy IpaBee BOAOPOJa, C BOJHBIMU pAcTBOpaMU KHUCIOT -
HEOKHUCIIUTENEeH MPH OOBIYHBIX YCIIOBUSAX HE B3aUMOJIEHCTBYIOT.

e [lpu snexTpoin3e MeTaIbl, CTOSAIIME IIPaBee BOJOPOJA, BBIIEISAIOTCS Ha KaTOE;
BOCCTAHOBJICHHE METAJIJIOB YMEPEHHOW aKTUBHOCTH COMPOBOXKIACTCS BbIIECICHUEM
BOJIOpOJia; HauOoJiee aKTUBHBIE METaIbl (O aJIOMUHUS) HEBO3MOXHO MPHU OOBIYHBIX
YCIIOBUSX BBIJCJIUTH U3 BOJHBIX PACTBOPOB COJIEH.

3neRTp0ngnqec1m171 psaAad aKTUBHOCTH METAJIJI0B
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http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%28%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%28%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%29
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BB%D0%B8%D0%B7

DeMEHTHI PaCIIOJIOKCHEBI B ITOPAAKE BO3paCTaHU CTAHAAPTHOI'O 3JICKTPOJAHOI'O NIOTCHIIHUAJIA.

2. «H3omepbl N'omosiorny» 10 kaace
Keiic

Ha ypoke xumum TpoeuHuk Bacs ckas3aji, 4TO TroMosIoraMHM Ha3blBalOT BEILECTBA,
paznnuaromuecs no ceoeMy cocraBy Ha rpynny CHz. Onnako ommmununa Kars ckaszana, 4to
Takoe BO3MOXKHO He Bcerga M Bacs nan HempaBuiibHOE omnpeneneHue. B kadectBe
nokasaresnbcTBa Bacs mpusen ¢popmyn asyx coeaunenuii: C4Hs u CsHio. Ongnaxo Kars ckasana,
YTO JIaHHBIE BEILECTBA HE MOTYT ObITh TOMOJIOTAaMH M B KaueCTBE JOKa3aTeJIbCTBA MPHUBETA UX
CTPYKTYpHBIE (POPMYJIBI:

H2C CHz

" CH,=CH- CH,-CH»-CHs3s

H2C T
3aganus:
1. Vrounute nannoe Baceiil onpenenenue.
2. Jlaiite ompeneneHue, 4YTO TaKoe H30MeD,
IIPUBEIUTE INPUMEPHI BELIECTB — H30MEPOB U UX
Ha3BaHUs.
3. Buasr uzomepun.
4. IlpuBeaute CTPYKTypHblE (HOPMYNIBI Tpex
U30MepHBIX coenuHeHud A, B u C, ommyaromuxcs
or coeguHenuss X Ha rpynny CHz, Ho He
SIBJISIFOLLUXCS. €70 TOMOJIOTaMU.

HNudpopmManMoHHBII MaTepHAaJl:
§16,17 cTp. 113-126 10 kuace
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http://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B7%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%B1%D0%B8%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%BD%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B7%D0%B5%D0%BE%D0%B4%D0%B8%D0%BC
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B4%D0%B8%D0%BC
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%B1%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%98%D1%82%D1%82%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D1%80%D0%BE%D0%B7%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%8C%D0%BC%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%AD%D1%80%D0%B1%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D1%82%D0%B5%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BD%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%82%D1%83%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD_%28%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%29
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B8%D0%BB%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%82%D0%B0%D0%BD_%28%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%29
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%80%D0%BA%D0%BE%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%98%D1%82%D1%82%D0%B5%D1%80%D0%B1%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D1%86
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BE%D0%B1%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B0%D0%BA%D1%82%D0%B8%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BD%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B4%D0%BC%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BB%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B1%D0%B0%D0%BB%D1%8C%D1%82
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%BB%D1%83%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B8%D0%B1%D0%B4%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%BE%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B8%D0%BD%D0%B5%D1%86
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%80%D1%8C%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BC%D1%83%D1%82
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B5%D1%86%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%BB%D1%83%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A0%D1%82%D1%83%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D0%BE
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BC%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%98%D1%80%D0%B8%D0%B4%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB

I'omonorm - BemiecTBa, NpUHAUIEKAIIME K OJAHOMY KIJAcCy, CXOJHBbIE IO COCTaBy,
CTPOCHHUIO M CBOWCTBaM, HO pasiuyYamoIIuecs Ha OAHY Wi Heckonbko Tpymn CH (rpymmy
CH> Ha3bIBaIOT TOMOJIOTUYECKON Pa3HOCTHIO).

I'oMoJsiornyeckuM PpsAIOM Ha3bIBaCTCS  PsJi BEIIECTB, PACIOJIOKEHHBIX B TOPSIKE
BO3pACTaHUs MX MOJIEKYJSIPHBIX MacC, CXOAHBIX MO CTPOCHHUIO U XMMHUYECKUM CBOMCTBaM, IJe
K&K/l YJIEH OTJIMYaeTCs OT nmpeapiayuiero Ha rpynmny CHo.

H30mepsbl — 3TO BellleCTBa, UMEIOLINE OJMHAKOBBII COCTaB U MOJIEKYJISIPHYIO Maccy, HO
pasHble puU3nMUecKre U XUMUYecKre cBoicTBa. Paznuuus B cBOMCTBaX M30MEPOB 00YCIIOBICHbI
pa3INyYMsAMU B UX XUMHUYECKOM HJIA TPOCTPAHCTBEHHOM CTPOCHUHU.

Hon xumuueckum cmpoenuem NOHUMAIOT MPUPOAY U MOCIETOBATEIBHOCT CBSI3EH MEXKIY
aToMaMHM B MoJjiekyse. Mi3oMephl, MOJIEKYJbl KOTOPBIX OTIIMYAIOTCS 110 XUMHUYECKOMY CTPOEHHIO,
Ha3bIBAIOT CIMPYKMYPHOIMU U30OMEPAMU.

CmpyKkmypHble uzomepvl MOTYT OTINYAThCA:

o IO CTPOEHUIO YIIIEPOJHOTO CKeJeTa

= °)
T o OO

ByTaH M30BYTAH  \inoBytan  MeTMALMKNO-
npona

aHTpaLeH feHaHTpeH
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o IO MOJIOKEHHIO KPATHBIX CBSA3EH M (DYHKIIMOHAIBHBIX TPYIIII

OH
~~- O )\ S =
nponaxdon-1 nponaHon-2 byTen-1 byTen-2

o MO THUILY (PYHKIIMOHATIBHBIX TPYII

@ CHp=CH-C= CH=CH;

bexzon AMBMHUNALETUNEH
CH;CH,OH CH;-O-CH;
aTaHon AMMETUNOBEIA 3dup
CH;CH,COOH CH;COOCH;
NPONWOHOBAA KUCNOTA MeTunayeTar

Mesxicknaccoean uzomepusn (korna ogHoil u toit ke dopmyne C2HsO2N cooTBEeTCTBYIOT
BEIIECTBa, MPUHAJICKAIINE K PA3IUYHBIM KJIaccaM), HalpuMep:

CH3CH2NO: H2N-CH2-COOH

HUTPOITAH n TJIMOUH

[pyrumu npumepamu MOTYT CITYXKHUTh:

‘;I“I:L—CH:—‘-]_'TH I'.!Ha—llfr!H—LCH a
H :
) ' O
IO AHANE IINOIAHOH
CHy—CH~CH~COH CHy-C -0-—CilL,
o b
Oy TaHOBad KHCI0Ta STHIIALETAT

H3zomepusa
nON0MCeHUA, 3aKITI0YAIOIIASACS B Pa3IMUHOM PACIOIOKEHUU:
1. kpartHOii cBsI3U

CHy==Cl=—Cll3=Clly; CHy—CH=UH —CHy;
oyTeH- 1 ' OvTEH-

2. (YHKIMOHATBEHOU TPYIIIBL:

11,C— CH,— CLOLL; H,C—CH—CH;
OH
IponaHo I | P DI &H 0 J1- 2 23



3. paaMKaigoB-3aMECTUTEJICH B ITUKIIC:

CH,
‘Hy
CH, @
CH,
opTO- METa- T3P a-H METHI GEH 01

Ilpocmpancmeennas unu cmepeouszomepus

T'eomempuyeckasn uzomepus, XapakTepHas Uil COSTUHEHUH, COJCPKAIINX JTBOUHYIO CBSI3b
WINA 3aMKHYTBIH LUK W3 aTOMOB yriepojia. B Takux MoJeKyynax MOXKHO IMPOBECTH YCIOBHYIO
IUIOCKOCTh TI0 O-CBSI3SM TakuUM 00pa3oM, 4YTO 3aMECTUTENIM, PACIOJIOKEHHBIE Yy pPa3HbBIX

aTOMOB yTJIepoJia, MOTYT OKa3aThbCsl KaK MO OJHY (LMC-M30MEp), TaK M 10 Pa3HbIE CTOPOHBI OT
ATOH TUIOCKOCTH (TpaHC-U30Mep):

H, . H CH,
o B i Ne—cd
e’ T NeH, e’ H
nqHuc-u30Mep.tonnae. = -139°C Tpan:-120 Mep, t°nnaen = -105° C
Hy __ . /C00H H)c_—_c”H
H{)m__v{ — “\" HoOC \L"'D{]'H
DyMapoBad KHCIDTA MAT FHHOBAA KH CJI0Ta
(TpaHCc-H30MEp) (L c-u30MIp)
t°mmas. = 288° C tnae. =130° C
CH, CH,
CH, o
I E CH,
IHc- 1, 2-MHMETHIHEION EH TaH TPaH:-1, 2-JH METHIITHEI 0T EH TaH Onm
= 540 t°n .=-117,5°C
t*nnaen = -54°C T&BT f uuecKas

u3zomepus, B KOTOPOH M30MEpbl UMEIOT COBEPLICHHO OJUHAKOBBIE (PU3MUECKUE M XUMHUYECKUE
CBOICTBa, IOBOpPAaYMBAIOT IUIOCKOCTh TOJSpU3allMM CBeTa Ha paBHBIM yroia, HO (!) B

IIPOTUBOINOJIOXKHBIX HaIlpaBlIeHUAX. Tak, HalpuMmep, 2-OKCUIPOMaHOBas (MOJOYHAs) KHCIOTa
HMEET J1Ba U30MePa:

COOH e
H {1*_{;;; Hﬂ—li.‘—H,
CH, CH;,
D-thopma

L-fpopma+3,82°

VaemeHoe BpaneHne -3,872° T

aKue M30MEpHI SBJSIOTCS 3€pKaJIbHBIM OTPAKEHUEM JIPYT IPYyra U IPHU BPAILECHUU MOJIEKYJIbI HE
MOTYT OBITh coBMemIeHbl. Heobxomumo oOpaTUTh BHMMaHHE Ha TO, YTO IEHTPAJIbHBIA aToM
yriiepoja B ATHUX MOJIEKYJaX OKPYXEH YEThIPbMS pPa3HbIMU 3aMECTUTENSIMUA. Takod aTtom
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yriepo/a Ha3bIBAETCS ACUMMEMPUYECKUM, Y HAJTUUUE €r0 B MOJIEKYJIE SIBJISIETCS HEIPEMEHHBIM
MPU3HAKOM TOTO, UTO ISl STOW MOJIEKYJIBI CYIIECTBYET OMTHYECKUN U30MEP

W, nakoHen, eme OJMH BHJI W30MEPUHU, KOTOPBIM MOXHO Ha3BaTh OUHAMUUECKOU
uzomepueil,— maymomepus. B 3TOM ciiydae BeEIIECTBA IMPH yCTAaHOBUBIIEMCS PaBHOBECHUHU
NOPENCTaBISIIOT co00 cMmecw aAByX (wim 0oyiee) B3aMMONPEBPANIAIOIINXCS H30MEPOB —
TayromepoB. Hanbosee n3BecTHBIM MPUMEPOM SIBISIETCS KETO-€HOJIbHASA TAyTOMEpHs B peakluu
KyuepoBa (ruaparanust aneTuieHa):

BUHUJIOBBIA
CIUpT STaHAJIb
(eronpHas popma) (kerodopma)
3. «CTPYKTYpHasi Teopusi
OpraHu4YecKux coequHeHuii. OCHOBHBIE

KJIACChI OPraHUYeCcKHX coeuHenuii» 10 Kiacc

Keiic

Otu aBa npodeccopa BO3IIIABISUIH Kadeapbl HEOPTaHUYECKON U OPraHMYECKON XUMUU B
[TeTepOyprckom yHuBepcutere. [py3bsimu oHu He OblTH. [IepBoe X CTOIKHOBEHHE MPOU30IILIO
U3-3a yBJCUEHUs COUPUTU3MOM. OIMH aKTHBHO MPOIMAraHAUPOBAIl CIIUPUTU3M, YEM U BBI3BAI

BO3MYLICHUE JIPYTOro.
B 1870-1880 rr. 3aBenyrommii kadenpoil HEOPraHWYECKOW XMMHMM BBICTYNHJ NPOTUB
TEOpUU XHMMHUYECKOTO CTPOCHHUs, pa3paboTaHHON ero kosuierod.  OcoOGEHHO pe3Ko OH
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chopMyIUpOBa CBOE OTHOIIEHWE K 3TOW TEOPHUH B TpeTheM u3AaHuu ydeOHuKa "OCHOBBI

xuMun": «[IOHATHS CTPYKTYpPHCTOB HE MOTYT OBITh COUTEHBI 32 HCTUHHBIE'. B pesynbraTe

cryaentsl IleTepOyprckoro yHHMBEpCHTETa CIyLIald Kypc HEOPraHWYEeCKOH XUMHH, TJe

OTpULIAJIaCh TEOpPUS XHMHUYECKOTO CTPOEHUS, a 3aTEM CIIyIIAIN KypC OPraHMYECKON XUMUH, T1e

YTBEP)KAATACH OJIE3HOCTh ATON TEOPUH.

1.
2.

5.

3ananuga:

Kro ObuH 3TH yueHble — 3aBeaytomume kadeapamu [letepOyprckoro yHuBepcurera?
Ha3zoBuTe OCHOBHEBIC MTOJIOKEHHS CTPYKTYPHON TEOPUU OPraHUYECKUX COCAMHCHUH.
[TpuBeauTe mMpUMepsI, TOKA3bIBAIONINE MPABUIBHOCTh TEOPUU CTPOCHHS OPraHHUYECKUX
BEILIECTB.

Ha3oBuTe OCHOBHBIE KJIACCHI OPTraHUYECKUX COCTUHEHUH, NX (PYHKIIMOHAIBHBIEC TPYIIIbI,
IIPEACTABUTENICH.

3anonHUTE TAOIUILY:

Knacce coenunenuit [Tpu3nak knacca, O6mas popmyna [Tpumep

(byHKLIHOHATIbHAS KJ1acca COCIMHEHUI
rpynmna

AJKaHEbI

[uknoankaHbl

AJIKEHEBI

AJIKUHEBI

AJIKaIeHnl

ApeHbl

Cnuptsl

ITpocthie a3hups

Ketonb!

AJLIeruael

Kap6oHOBBIC KHCIIOTHI

CrnosxHble 3upsl

HNHpopmannoHHBI MaTepHaJl
§16—17 cTp. 113 -126 10 kaacc
http://ru.wikipedia.org/

JAmatpuii VBanoBuu Mennenées (1834, To6onbck —1907, Cankr-IletepOypr) —

PYCCKUN YYEHBIH, npodeccop CaHKT- IletepOyprc-koro
YHUBEPCUTETA; YJIEeH-KOPPECTIOHAEHT 10 paspsny
«pusnueckuit» Umneparopckoit Cankr-IlerepOyprckoil  AkageMuu Hayk.
Cpenu Haubosee U3BECTHBIX OTKPBITUH — MEPUOANIECKUN
3aKOH XUMHYECKUX IIEMEHTOB.

buorpagus:

e 1841 — mpoctynun B TOOOJBCKYIO TUMHA3MI0; 1855 — oxoH4MI
¢du3nko-mMaTemMaTnueckuii GaxkynpreT [TaBHOTO memarornyeckoro WHCTUTYTa B CaHKT-
[TeTepOypre; 1855 — crapmmit  yuutens CumMdepornonbckoir MyKCKOW THMHA3HH;
1855—1856 — crapmmii yumrenr rumHa3mm B Opecce; 1856 —  OuecTsime
3alIATHI JUCCEPTAMIO, TPUCBOEHA YyU€Hasi CTeleHb Marmcrpa xummuu; 1857 — 9
sSHBapsi ~ YTBEP)KAEH B  3BaHUM NpuUBaT-foueHTa  Mmmeparopckoro Cankr-
[TerepOyprckoro ynuBepcutera mno Kadeape xumun; 1857—1890 — mnpenonasan

B HMmneparopckom Cankrt-IlerepOyprckom yHuBepcutete (¢ 1865 roma — mpodeccop
XUMHUYECKON TexHosioruu, ¢ 1867 — mpodeccop obmieil XuMun) — BO 2-M KaJeTCKOM
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http://ru.wikipedia.org/
http://ru.wikipedia.org/wiki/1834_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B1%D0%BE%D0%BB%D1%8C%D1%81%D0%BA
http://ru.wikipedia.org/wiki/1907_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%A7%D0%BB%D0%B5%D0%BD-%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D1%81%D0%BF%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B0%D1%8F_%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/1841
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BC%D0%BD%D0%B0%D0%B7%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/1855
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B2%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D0%B4%D0%B0%D0%B3%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
http://ru.wikipedia.org/wiki/1855
http://ru.wikipedia.org/wiki/%D0%A3%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D1%84%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BC%D0%BD%D0%B0%D0%B7%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/1856
http://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B5%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A3%D1%87%D1%91%D0%BD%D1%8B%D0%B5_%D1%81%D1%82%D0%B5%D0%BF%D0%B5%D0%BD%D0%B8_%D0%B8_%D0%B7%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F#.D0.A3.D1.87.D1.91.D0.BD.D1.8B.D0.B5_.D1.81.D1.82.D0.B5.D0.BF.D0.B5.D0.BD.D0.B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%B8%D1%81%D1%82%D1%80#.D0.9C.D0.B0.D0.B3.D0.B8.D1.81.D1.82.D1.80.D1.8B_.D0.B2_.D0.A0.D0.BE.D1.81.D1.81.D0.B8.D0.B8
http://ru.wikipedia.org/wiki/1857
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B2%D0%B0%D1%82-%D0%B4%D0%BE%D1%86%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/1890
http://ru.wikipedia.org/wiki/%D0%A1%D0%9F%D0%B1%D0%93%D0%A3

KOpPIyC€ 4YHWTaeT JIeKIMM TI0 XuUMHUHU; oaHoBpeMeHHO B 1863—1872 romax —
npodeccop Cankr-IlerepOyprckoro TEXHOJIOTHYECKOTO  MHCTHTyTa, B 1863—
1872 rogax pykOBOAMJ XHMMHUYECKOM Jsaboparopueil wuHCcTHUTYyTa; 1859—1861 —
HaXOJAWJICS B HAYYHOU KoMaHIupoBke B [ eiinensoepre.

AJlekcanap MuxaiiioBu4 bytiepos (1828,Yucronons — 1886,
nepeBHst byTiepoBka) — pycCKHl XUMHUK, CO3JATellb TCOPHUU XHUMHUYECKOTO
CTPOCHUS OPraHWYECKHX  BEIIECTB,  POJOHAYAJIBHUK  «OYyTICPOBCKON

HIKOJIBD» PYCCKUX  XHMHUKOB, pektop  Mwmmepatopckoro  Kazanckoro
yHuBepcutera B 1860—1863 romax.
buorpadus:
e 1844—1849 r1r. crynment Kazanckoro yHUBepcuTeTa «paspsaa
€CTEeCTBEHHBIX Hayk»; 1849 - mpenogaBartens, ¢ 1854 sxcTpaopanHapHbIi, a ¢
1857 opaunapHbIii npodeccop XUMHM B TOM ke yHHBepcutere. B 1860—1863 Obun
JIBaXBI ero pektopom; 1868—1885 opmunapusiii npodeccop xumun [lerepOyprckoro
yHuBepcuteTa. B 1885 rony Bblen B 0TcTaBKy, HO MPOJIOJIKAJI YUTATh B YHUBEPCUTETE
cnenuaibHble Kypcbl Jekuuid. B 1870 Op1 u3Opan  agbtoHkToM, B 1871 —
IKCTpAaoOpAMHApHbIM, a B 1874 — opaunapubiM akaaemukoM IlerepOyprckoit  AH;
1878—1882 mnpeemuuk H. H. 3ununa Ha mnocty mnpencenarens OTtaeneHuss XUMHU
Pycckoro xumuueckoro oouiecTsa.
Teopusi XUMHYECKOI0 CTPOEHHSI OPraHMYeCKHUX BellecTB Oblia copMyMpoBaHa A.

M. BytiiepoBbsim B 1861 roay.
Y amoii meopuu uemuvipe nonoscenus:

ATOMEI B MOJICKYJIC COCIUHCHBI B OHpCI[GJ'IéHHOﬁ IIOCJIICAOBATCIIBHOCTH B COOTBECTCTBUHU C
u
X

HYPERLINK
"http://ru.wikiversity.org/w/index.php?title=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%
82%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1" \o "BaneHTHOCTb
(cTpaHuua He cywectsyert)" BaJICHTHOCTBIO. Ota MOCIEeA0BAaTECILHOCTD
H
CBoiicTBa BEIIECTB OMPEACIAIOTCS HE TOJBKO MX KaYECTBEHHBIM M KOJWYECTBEHHBIM
COCTaBOM, HO U IIOPSAAKOM COCIMHEHUsS aTOMOB B MOJIEKYJE, T.€. XHUMHUYECKUM
CTpOEHMEM BellecTBa. Pa3nuyHoe CTpOoeHME IpU OJHOM M TOM KE COCTaBe U
OTHOCHUTEIIbHOM MOJIEKYJIApHOM Macce BellecTBa OOYyCIABIMBACT SBICHHE H30MEPHUH.
BemectBa, wuMmeromme OOMH W TOT K€ COCTaB, HO pa3HOE CTPOCHUE,
HAa3bIBAIOTCS U30MEPAMH.
CBoiicTBa OpraHMYECKUX COECIUHEHHMM 3aBUCIT OT B3aUMHOT'O BIIMSIHUSI aTOMOB U TPYII
aTOMOB B MOJIeKyJie Jpyr Ha japyra. HawuOonplnee BiIMSHHE OKa3bIBAIOT aTOMBI,
HETOCPEJICTBEHHO CBSI3aHHBIE JIPYT C APYroM. BiusHue aTOMOB WM TPyl aTrOMOB, HE
CBSI3aHHBIX HETIOCPEACTBEHHO, OCIa0EBaeT Mo Mepe UX YAAJICHHs APYT OT ApyTa.
3Hasi CTpPOCHHE BEIIECTBA, MOXKHO TMPEIINONOXKUTh ero cBoicTBa. M Haobopor, 3Has
CBOICTBA BEIIECTBA, MOKHO MPEJIOJI0KHUTH €r0 CTPOCHHUE.

CHs - CH2- OH »5TunoBblii ciupt
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http://ru.wikipedia.org/wiki/1863
http://ru.wikipedia.org/wiki/1872
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
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CHs -O - CHs pgumeTunoBbli a¢up
OcHosHble NONOHCEHUA COBPEMEHHOU MEOPUU CIMPOEHUA
1. CapoiicTBa BeUIECTB 3aBUCST HE TOJIBKO OT MX XUMHUUYECKOTO CTPOCHHUSI, HO TAKXKE U OT UX
ANEKTPOHHOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;
2. BemecTBa, KOTOpBIE UMEIOT OJMH M TOT K€ KAUECTBEHHBIA M KOJMYECTBEHHBI COCTABBI,
HO OTJIMYAIOTCS 10 CBOEMY CTPOEHHUIO U CBOMCTBAM, Ha3bIBAKOTCS M30MEPAMHU, A SIBJICHUE
CYIIIECTBOBAHUA TAKUX BEILIECTB HOCUT Ha3BAHUE U30MEPHH;

CHsz - CH2 - CH2 - CHs CHs - ClH - CHs
CHs
M30BYTAH (C4Hyo)
(t kum. = -11,7 C) (txkum. =-0,5 C)

OOBEeKTUBHBIMU MPEANOCHIIIKAMU €€ MOSBJICHHUS IBUIKCH: a) BBeneHe B XUMHIO TOHSITHIA
0 BaJEHTHOCTH U OCOOEHHO, O YETBHIPEXBAJICHTHOCTH aToMa yriepoja, 0) Beenenue nonstus o0
YIIepOA-yIaepoAHONH CBsi3U. B) BpIpaOoTka mMpaBUIBHOTO MpelICcTaBiIeHHs 00 aToMax u
MOJIEKYJaXx.

A.M. bytnepoB yTBepkJai, YTO KaXkJIOMY BEILECTBY COOTBETCTBYET OJIHA XHMHUYECKas
(dopMyia: OHa XapaKTEepU3YyeT BCE XUMUYECKUE CBOMCTBA BEILLIECTBA, PEATIbHO OTPAXkKaeT MOPSI0K
XUMUYECKOM CBSI3M aTOMOB B MoJieKynax. B nocinenyromue rogsl A.M. byTinepoB u ero yueHuku
OCYIIECTBHJIM  PSiI  OKCIEPHUMEHTAIBHBIX paboT C [eNbl0 TPOBEPKHA  IPABMIIBHOCTH
MpeICKa3aHuii, CHENaHHBIX HA OCHOBE TEOPUU XHUMHUYECKOro crpoeHus. Tak, Obuin
CUHTE3UPOBaHbI U300yTaH, N300YTUIIEH, H30MEPHI TIEHTaHa, pAJ cupToB U ap. [lo 3nHaunMocTn
JUISL HAYKHA 3TH pabOThl MOXHO CPaBHUTH C OTKpbITHEM mpenckasaHHbix .M. MenneneeBbim
3JIEMEHTOB (3Ka0Op, YKACUITUIUN, IKAATFOMUHHMN ).

Bbytnepos rosopui:

«CriocoOHOCTh aTOMOB COEJIMHATHCS JIPYr ¢ ApyroM pazinudHa. OcoOEHHO MHTEPECEH B
TOM OTHOIIEHWH YIJIEpOJ, KOTOpbI, 1o MHeHuo Asbrycra Kekyne, sBusercs
YeThIPEXBaJCHTHBIM. Ecli MpecTaBUTh BaJIEHTHOCTD B BUJIE LIYNAJIBIEB, C TIOMOIIBIO KOTOPHIX
aTOMBI CBSI3BIBAIOTCS MEXKIY COOOM, Helb3s HE 3aMETUTh, YTO CIOCOO CBSI3M OTpa)kaeTcsl Ha
CBOMCTBaX COOTBETCTBYIOIIMX COeIMHEHHH. MoxkeT ObITh, HACTalo BpeMs, KOrja Hallu
MCCJIEIOBAHMSI IOJKHBI CTaTh OCHOBOM HOBOM TEOPHHM XMMHYECKOIO CTPOECHMS BEILECTB. JTa
Teopust OyJeT OTIMYaThCSl TOYHOCTBIO MaTeMaTHMYECKHMX 3aKOHOB M I03BOJIUT IpPEIBUIETH
CBOICTBAa OPraHUYECKUX COETUHEHUI.

OcHOBHBIE KJACChI

OPraHUYecKux
coeIMHEeHU

28


http://atombit.org/atom-2/

Opranuyeckue COeIUHEHHS KIACCU(PUIMPYIOT IO IBYM OCHOBHBIM MPHU3HAKaM: CTPOCHHUIO
YIJIEPOAHOrO CKeleTa U (PYHKIIMOHAIBLHBIM IPYIIIaM.

ITo CTPOCHUIO YIJTIEPOAHOI'O CKEJIETAa Pa3indaroT alUKIWYCCKHE, Kap6OHI/IKJ'II/ILIeCKI/Ie u
TCTECPOUUKITNYICCKHUE COCTUHCHH.

Ayuxnuyeckue coeOuHeHus — COAEPKAT OTKPHITYIO LIETIb aTOMOB yIJIEpOa.

Kapboyuxnuueckue coeounenuss — conepkar 3aMKHYTYIO LENb YIJIEPOAHBIX aTOMOB W
MOJPA3NENAIOTCA Ha aJUIMKINYeCKue MU apoMartuueckue. K anuyuxnuueckum OTHOCITCS BCe
KapOOLIMKIIMYECKHE  COCIUHEHHS, KpOME  apOMaTHYECKUX. Apomamuyeckue COeTUHEHHS
CoJIepXKaT ITUKIIOTeKCATPUEHOBBIN (pparMeHT (OCH30JIBHOE SIPO).

TI'emepoyukiuueckue coeduneHus: - COACPKAT MUKIIBI, BKIIOYAIONIME HAPSAYy C aTOMaMHu
yriiepojia OJIMH I HECKOJIBKO T'eTepOaToMOB.

[To mpupoae GyHKIIMOHAIBHBIX TPYIIT OPraHUYECKUE COSAMHEHUS JICNIAT Ha KIACCHL.

Tabnuya 1. OcnoséHnble Knaccvl 0p2aHUYECKUX COeOUHEHUIL.

OyHKIIMOHANBHAS TPYIIa Knacc coequnenmii O6mas hopmyna
OtcytcTByeT YrieBoaopoibl R-H
I'anoren ["anoreHnpon3BOAHBIC R-Hal
-F, -Cl, -Br, -1 (-Hal)
['uppokcunpHas CrupThl ¥ HEHOITBI R-OH
-OH Ar-OH
AJKOKCHIIbHAS ITpocthie adups R-O-R
-OR
AMuHO AMUHEBI RNH2, RaNH, RsN
-NH2, >NH, >N-
Hutpo Hutpocoenunenus RNO:2
-NO>
KapGonunbHas Anbaeruipl 1 KETOHBI R R .
KapOoxcunpHas Kap6oHoBBIE KHCTIOTHI 0
_o#0 RCom
~0H
ANKOKCHKapOOHUIIbHAS CrnosxHble 3¢upsl O
20 R-C0g
~0OR
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OcHOBHBIE KJIACCHI yriaesoaopoaoB
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AJIKaHBI — MNpEaACIbHBIC YITIEBOAOPOAbI, ATOMbBI KOTOPBIX CBsA3aHbI TOJIBKO OJWHAPHBIMU

cBsi3aMu. OO1ee CTpOCHHE, KOTOPBIX MOXHO BbIpa3uTh Gpopmynoir ChHzn+2. (mpoman CH3-CHe-

CHs)

HuknoankaHbl — IpeEIbHBIE YTIIEBOJOPO/bI, aTOMbI KOTOPBIX, KaK U y aJIKAaHOB CBSI3aHbI

onuHapHBIMU CcBsi3siMu. O0mas hopmyna nukinoankanoB CoHzn. (- CH2

[uxnoOyTtan)

CH> b
AJIKEeHBI —

JIBOMHYIO CBS3b.

CJIbHBIC YIJICBOOOPOMBI,

coJiepXKale KpoMe OJMHAPHBIX,
Oomas popmyia aakeHoB ChHan. (6yren-1 CHo,=CH-CH2-CHas)

CH>

OJIHY

AJIKaHeHbl - 3TO HCMPCACIBbHBIC YIIJICBOAOPOAbI, MMCHOIINC B cBOCH MOJICKYJIC IBC

JBOMHBIC YIJIEPOJl - YIJIEPOIHBIC CBsI3U. AJKanueHbl HMET o0myro dopmyny ChHano.

(6yramuen-1,3 CH,=CH-CH=CH>)

AJIKMHBI — HETIPEJIENIbHBIE YTIEBOAOPO/IbI, MOJEKYJIbl KOTOPBIX COEPKAT OAHY TPOUHYIO

YIJIEPOI-YIICPOIHYIO CBSI3b. AJKHHBI HMEIOT 001yt hopmyiy CnHan-2. ( mpormua CH=C-CHs)

Oo0ume GpopMyJibl TOMOJOTHYECKHUX PSIIOB
I'omosiornueckuii psj Oo6mas ¢popmyna Mouasipnas macca
ATKaHBbI CnH2n+2 14n+2
AJKEeHBI CnH2n 14n
AJIKUHBI CnH2n-2 14n-2
AJKagueHsl CnH2n-2 14n-2
[ukmoankaHbl CnH2n 14n
Apenbl CnH2n-6 14n-6
MoHoranoreHanKaHbl CnH2n+1X 14n+1+M(X)
JluraioreHanaKkaHbl CnH2n+X2 14n+2+M(X)
Hpenenbiibie OAHOATOMHBIC | ChH2n+10H wmm CnH2n+20 | 14n+18
CIUPTHI
AJpaerunsl CnH2n+1COH uau CnH2nO 14n+30
Hpenenbibic OAHOOCHOBHEIC | i on+1COOH mam CnH2n02 | 14n+46
KapOOHOBBIC KUCIIOTHI
ITpoctbie 3¢upbl CnH2n+20 14n+18
ITepBruHbBIE aMHUHBI CnH2n+1NH2 wnu CnH2n+3N | 14n+17
AMUHOKHCIIOTHI (NH2)CnH2nCOOH 14n+61
TpexaToMHBIi ciUpT CnH2n-1(OH)3 14n+50
CrnosxHble 3¢upsl CnH2n0O2 14n+32
11 knacc
4, «Caoxuable 3¢pupb» 11 Kiaace
Keiic

Hccnenosanue razomneuieBoro obmsaka Crpesien B2 B ientpe MJieuHoro myTu mpuBeENo K

HEOXXHUAAHHBIM pe3ynbTaTam! BBISICHUIOCH, YTO OHO COCTOWT W3

WHTEPECHENIINX
HapoJOM 3THJI0OBOI'0
XO34MKaMU YKCYCHOM KHCJIOTBI,

KOMITOHEHTOB!

CIIMPTA U

Kpome JTH0OMMOTO

JIFOOMMOT 0

B o0Oyake wHaméncsa emeé

1 3THJI(OPMHAT, KOTOPBIM OTBEYAET 3a XapaKTEPHBIA BKYC

MaJIMHBI U 3a 3al1ax poMa. CHpaBeIlJ'II/IBOCTI/I paau Hao0 CKa3arThb,
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4YTO BKYC MAJIMHbI @opMpreTcx HE TOJBKO 3TI/IJ1(1)OpMI/IaTOM, HO W JpyruMu BCIICCTBAMMU,

HO 3THJIOBBIM CIIMPT C PACTBOPEHHBIM B HEM ITHJIAGOPMHATOM HY OUYEHb CMAaxXxuMBaeT Ha pom!

MecTtopoxaeHuss poma, yBbI, He IOJIYYHTCs HcciienoBaTh - CTpenen B2 ynanén ot Hac Ha 26

ThICAY CBECTOBBIX JICT...

3amanuda:

1.
2.
3.

Harnumure dopmyny stundopmuara.
K kakomy kiaccy coeMHEHHI OTHOCUTCS TAHHOE BEUIECTBO?
[lepeuncnure OCHOBHBIE XMMHUYECKHE CBOMCTBAa JaHHOTO KJlacca COCIUHCHUH,

CII0COOBI IMOJIy4YCHUS.

IIpuMeHeHMe BelecTB JaHHOrO Kacca.
Kakue eme 3amaxu M BKYChl «IIPUCYTCTBYIOT» Y BEIIECTB JaHHOIO Kjlacca

COEIMHEHUIT?

NudopmannoHHbIii MaTepua:

§8 cTp. 35-38

T
R/C

\OR,

11 xknace
Cnoxupie 3GAPBI — POM3BOAHBIE OKCOKHCIOT, (OPMAaIbHO
SABJIAIOILNECS IIPOLYKTaMH 3aMeIIEeHUs aTOMOB
BoopoJa rugpokcuiaos —OH KHMCIJIOTHOM byHKIIN Ha
YTJIEBOJOPOAHBIN OCTaTOK (amudarnyeckwid, AJIKCHUJIbHBIM,
apOMaTUYECKHI WM TeTepoapoMaTuyeckuii). OTIUYAIOTCS OT MPOCTHIX
Bq)HpOB, B KOTOPBIX ABAa YIJICBOAOPOAHBIX pagruKalla COCIUHCHBI aTOMOM

kuciopoaa (Ri—0O—R2).
Cunmes
OCHOBHBIE METO/IbI TIOJTYUCHHS CIIOKHBIX 3(PUPOB:

. 3Tepn(bmcaulm — B3aUMOJICUCTBUEC KHCJIOT U CIIMPTOB B YCJIOBUAX

KHMCJIOTHOI'O KaTajin3a, HaIlpumMep IMMOJIYYCHHEC 3THJIalCTaTa nu3 YKCYCHOﬁ

KHCJIOTHI ¥ 3THJIOBOTO CIIHPTA:
CH3COOH + C,Hs0H = CH3COOC2Hs + H20
e  B3aMMOJICHCTBHME aHTUIPUIOB WIIK  TAJOrCHAHTHAPUAOB  KapOOHOBBIX  KHCJIOT  CO

CHUpPTaMH, HampuMep IMOJy4YeHHE dTUIalleTaTa U3 YKCYCHOTO aHTHApHUIA U STUIOBOTO
CIMpTa:

(CH3CO0)20 + 2 C2HsOH =2 CH3COOC:Hs + H20

Ceoiicmea u peakyuonnas cnocoonHocms

CrnoxHble 3Pl HU3MNX KapOOHOBBIX KMCIOT U MPOCTEUIINX OAHOATOMHBIX CIIUPTOB —

neTyurne OeClBETHBIC >KHIKOCTH C XapaKTEepPHBIM, 3a4acTyi0 (PpykToBbIM 3amaxom. CrokHbIE
3¢UpHl BBICHIUX KapOOHOBBIX KHCIOT — OECIIBETHBIE TBEpJbIC BEIIECTBA, TeMIepaTypa
TJIaBJICHUS 3aBUCHUT KaK OT JUTMH YTIIEPOJHBIX IENel alliIbHOTO U CIIUPTOBOTO OCTATKOB, TaK U

OoT

170:¢ CTPYKTYpBHI.

1. Tunponus cioxHBIX 3(UPOB - BaKHEHIIAs peakius 3TON IPYIIbl BEIECTB. [ uaApoan3 mnox

JEeHCTBHEM BOJBI - 06paTI/IMa}I pcCaKknus. I[.IISI CMCHICHUSA PABHOBCCHA BIIPABO UCIIOJIB3YIOTCA

mICJa0o4u:

R-CO-OR' + H20 <---H*---> R-CO-OH + R'OH,

R-CO-OR' + NaOH -> R-CO-ONa + R'OH

2. BoccraHoBJ€HHE CIOXKHBIX 3(PUPOB BOJIOPOAOM MPUBOJUT K 00Pa30BaHUIO IBYX CIUPTOB:
R-CO-OR' + [H] -> R-CH2-OH + R'OH
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http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D1%8B_%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BB%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%81%D1%83%D1%81%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD%D0%BE%D0%BB

3. ITlox meiicTBHeM amMMuaka CIOXHBIE A(DUPBI TIpeBpaIiarTcs B aMu bl kucioT: R-CO-OR'
+ H-NH; -> R-CO-NH; + R'OH.
Ilpumenenue
CrnoxxHbie 3upbI HIHPOKO UCTIONIB3YIOTCS B
KaueCTBE PaCTBOPHUTENICH, MIACTH(UKATOPOB, apPOMATHU3ATOPOB.
I¢pupbl MypaBbUHONH KHCIOTHI

e HCOOCHs3 — merniadgopmuar, tun = 32 °C; pacTBOpUTEb )KHUPOB, MHUHEPAIbHBIX H
PaCTUTENLHBIX MaCel, [EJUTIOIO03bI, JXUPHBIX KUCIIOT; allJIMPYIOUIHA areHT; HCIOIb3YIOT
B IIPOM3BOJICTBE HEKOTOPBIX YPETaHOB, (GopMaMua.

« HCOOC:Hs — stuiadopmuar, twm= 53 °C; pacrBopuTenb HHUTpaTa U alerara
[EJUTIONO3BI;, aAllMUTUPYIOIIUNA areHT; OTAYIIKA JUISl MbUIA, €ro JOOAaBJISIOT K HEKOTOPHIM
copTaMm poma, 4TOObI MPHUIATh €My XapaKTEepPHBIA apoMarT; MPUMEHSIOT B MPOU3BOJCTBE
ButamuuoB Bl, A, E.

e HCOOCH2CH(CH3)2 — u300yTnadopmuar HECKOJIBKO
HAIIOMUHAET 3arax sroj| MaJHHBI.

e HCOOCH2CH>CH(CH3), —
nzoammipopmuar (M30MeHTHI(OPMHAT) PACTBOPUTEIH CMOJI U HUTPOLICIUTIOIO3bI.
e HCOOCH2CsHs — 6en3uigopmuar, tinn = 202 °C;
HMECT 3aIlax XKaCMHUHA, UCIIOJIb3YCTCA KaK PAaCTBOPUTCIIb JIAKOB U KpaCI/ITeJICfl.
e HCOOCH2CH>CgHs — 2-
(peHWDBTHIPOPMHUAT HMECT 3armax XPH3AHTEM.

I¢upbI YKCYCHOM KHCJIOTHI

e CH3COOCH3 — mermnanerar, tun= 58°C; mo pacTBopsmomeld CrocoOHOCTH
aHAJIOTHUYECH alleTOHY U TPUMEHSIETCS B PsJie CAydaeB Kak €ro 3aMEHHUTENb, OJHAKO OH
o0nagaer OOJbIIEH TOKCHYHOCTELIO, YEM aIlCTOH.

e CH3COOC:Hs — 3rnaanerar, tun= 78°C; momoOHO aleToHy pacTBOpSET
OOJIBITMHCTBO TMOJIMMEPOB. [10 CpaBHEHHIO C allETOHOM €ro MPEeUMYIIECTBO B Oolee
BBICOKOM TeMIIepaType KUTNieHHs (MEHBIIICH JIETy4eCTH).

e CH3COOC3H7 — n-nponuananerar, tug = 102 °C; mo pacTBopsitomiell crnocoOHOCTH
noJ00€H THIIAIETaTY.

e CH3COOCH(CHz3)2 — u3onmponuaanerar, tn = 88 °C; mo pacTBOPSIIOIIMM CBOWCTBAM
3aHUMACT MTPOMEKYTOUHOE MOJOKEHHE MEKY ITHII- U TPOMUJIAIIETaTOM.

e CH3COOCsH11 — n-amumanerar  (k-meHTmiaunerar), tan= 148 °C;
HAIIOMHMHACT 110 3alaxy Trpymy, IIPUMCHACTCA KaK paCTBOPHUTCIIL Jid JIAKOB,
MOCKOJIBKY OH UCIApSIeTCs MEJICHHEE, YeM dTHJIAICTaT.

e CH3COOCH2CH2CH(CH3), — u3oamuiianerar (M30meHTHIAIEeTAT),

UCTIOJIB3YETCs KaK KOMITOHEHT IPYIIEBOM U OaHAHOBOM 3CCEHITHIA.
¢ CH3COOCgH17 — H-oxkTHJIALETAT UMEET 3aI1aX aleIbCUHOB.
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http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D1%80
http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B5%D1%82%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BC%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BB%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%B4%D1%83%D1%88%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%BE%D0%B1%D1%83%D1%82%D0%B8%D0%BB%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D1%85
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%BE%D0%B0%D0%BC%D0%B8%D0%BB%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BB%D1%84%D0%BE%D1%80%D0%BC%D0%B8%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D1%85
http://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%81%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D1%85
http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B8%D0%B7%D0%B0%D0%BD%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%81%D1%83%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BB%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D1%82
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%BE%D0%BF%D1%80%D0%BE%D0%BF%D0%B8%D0%BB%D0%B0%D1%86%D0%B5%D1%82%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80

APpupbl MACIAHON KUCTOTHI
o C3H/COOCH3 — meTnadyrupar, tun = 102,5 °C; o 3amaxy HaloMHHaeT paHerT.
o C3H/COOC:Hs — aTmadyrupart, tun = 121,5 °C; umeer xapakTepHbIii 3amax

aHaHacCoOB.

e C3H/COOCsHg — oyTHadyTupar, tun = 166,4 °C;

e C3H;COOCsH11 — n-aMmuadyTupat (H-neHTHIOYTHPAT) u
C3H7;COOCH2CH2CH(CH3)2 — n3oamMuadyTupaT (M30MeHTHIOYTHPAT) UMEIOT 3amax
IPYII, a TAKXKE CIIY)KaT PACTBOPUTEIISIMU B JIAKaX JUIsl HOTTEH.

O¢dupbl H30BATEPUAHOBOIT KHCJIOTHI
e (CHz3)2CHCH2COOCH2CH2CH(CH3). u3oamuimn3oBajiepar (H30MEeHTH
JIN30BaJjiepaT) HMMeeT 3amax si0joKa.

Ilpumenenue 6 meouyune
B xonne XIX — nHauvane XX Beka, KOIr/la OPraHMYECKUil CHHTE3 JIe1aJl CBOM IEPBbIC IIATH,

OBLJIO CHHTE3WPOBAHO U UCHBITAHO (PapMaKOIOraMH MHOXECTBO CIOXHBIX 3¢upoB. OHU cTanu
OCHOBOIl TaKMX JIEKAPCTBEHHBIX CPEJICTB, KaK canodi, Banuaod u Ap. Kak mectHopaszapaxkaroiiee
u 00e300yMBaOIIEe CPECTBO IIMPOKO HCIOJIB30BAJICSI METHICAIUIIUIAT, B HACTOSIIEE BpeMs
MPAKTUYECKH BHITECHEHHBIHN OoJiee 3 (EeKTUBHBIMU CPEACTBAMH.

HEKOTOPBIE CJOKHBIE D®UPLI, obnanatoniyie ppyKTOBBIM WK IBETOUHBIM apOMATOM
(parMeHTHI UCXOAHBIX CIIUPTOB B (POpPMYIie COEIMHEHNUS U B HA3BaHUU BbIJIEJIEHbI )KUPHBIM

mpuQTOM)
dopmyna coKHOTO dPupa HazBanwue Apomar
CH3COOCsH9 byrunanerar rpYIIEBBII
CsHCOOCH:s MeTuJ10BbIi 3¢pup MacisHON s10J10YHBIN
KHUCJIOTHI
CsHCOOC2Hs ITHJIOBBIN 3(Up MACISTHON KMCIOTHI AQHAHACOBBII
C4HeCOOC2Hs ITUIIOBBIN d(DHp U30BATIEPUAHOBOM MaJIMHOBBIN
KHUCIIOTHI
C4HoCOOCsH11 H3o0amuioBsIii 3up OaHaHOBBIH
M30BaJIEPUAHOBOU KHUCIOTHI
CH3COOCH2CsH5 beunsuianerar YKaCMUHOBBIN
CsHsCOOCH2CsH5 Bensuni0ensoar LIBETOYHBIN

5. «Kupsbi» 11 kjaacc
Keiic
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D0%BB%D1%8F%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B1%D1%83%D1%82%D0%B8%D1%80%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%AD%D1%82%D0%B8%D0%BB%D0%B1%D1%83%D1%82%D0%B8%D1%80%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%91%D1%83%D1%82%D0%B8%D0%BB%D0%B1%D1%83%D1%82%D0%B8%D1%80%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%BE%D0%B0%D0%BC%D0%B8%D0%BB%D0%B8%D0%B7%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D1%80%D0%B0%D1%82&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B0%D0%BB%D0%BE%D0%BB&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B8%D0%B4%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D1%81%D0%B0%D0%BB%D0%B8%D1%86%D0%B8%D0%BB%D0%B0%D1%82

XKupbl — cMech CIOXKHBIX 3(pUpOB, 00pa30BaHHBIX INIULEPUHOM M JKUPHBIMU KHCIOTAMHU.
M.3. IlleBpens nocATUI u3ydeHuro xupoB 14 ner. B 1808 rony k Hemy
oOpartwmiics Biajaenen TEeKCTHIbHOUW (haOpuku ¢ Mpoch0Oi M3YYUTh COCTaB
MSTKOTO MbLIa, IofydyaemMoro Ha (adpuke. IlleBpens ycTaHOBHII, YTO MBLIO
— HATpHUEBasl COJIb BBICIIECH JKMPHOM KUCIOTHL. llleBpens M3roToBisul Mblia
U3 JKUPOB Pa3IUYHBIX KUBOTHBIX, BBIICIAI U3 HUX JKMPHBIE KUCIOTBL. Tak
ObUIM BIIEPBBIC MOJIyYEHbl CTEAPUHOBAS, OJIEMHOBAs, KAIIPOHOBAsl KUCIIOTHI.
[IleBpenb MOKa3al, YTO JKUPBI COCTOAT U3 IVIMLEPHHA U KUPHBIX KUCIOT,

IIPUYEM OTO HE TOJBKO MX CMECh, a COEAUHEHHE, KOTOPOE, IPUCOEANHSAS BOy, pacnagaceTcs Ha
[JILEPUH U KUPHBIE KUCIIOTHI.
3amanuda:

1. KakoBsl (hopMyJIbl KHpa U MbLIa?

2. HanmmuTe 1o oHOM CTPYKTYPHOU (hopMyIie >KUAKOTO U TBEPAOTO KUPOB.

3. IIpemnoxure cnocod MoJydeHHs Mblia U3 KHUPaA B JOMAIIHUX YCIOBUSX.

Haiinute u3 Apyrux MCTOUHUKOB JIOTMOJIHUTENBHYIO HHPOPMALIKIO 0 XKHUpax, Mbu1ax, CMC.
4. B CcoBpeMEHHOM MHpE MpeUlaraeTcsi MHOI0 KOCMETHYECKOW, THUIMEeHHYECKOi
HOPOAYKIMH. A KaK IPaBUIIBHO BHIOPATh MBLIO, HA YTO HAZl0 OOpaTUTh BHUMaHHE?
HNHpopmMannoHHBII MaTepHaJl
§9 cTp.38-43 11 kaacc

XKupsl — cnoxHble 3()UpPHI TIHIEPUHA U BHICIINX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

I e Q
(|3H=—01H HO-C-R (lez—D—C—R
I L0 O
CH-OH + HO-C-F CH-O-C-F
! ! O —3H20 | O
CHyOH HO+C-F CH;0-C-R’
FITHIOEPHH BEICIITHE HHD
KaphoHOELIE
FEHCIOTEI

OO1miee Ha3BaHUE TAKUX COCTUHEHUN — mpueauyepuosl WA mpuayuieiuyepuHsl, TAC alul
- 0CTaTOK KapOOHOBO KHCJIOTBI -C(O)R.
B coctaB mpuUpOIHBIX TPUTIUIEPHUIOB BXOASIT OCTATKM HACBHIIICHHBIX (MPEIENbHBIX) KUCIOT
(mampmutuHOBOK C15H31COOH, creapunoBoit Ci7H3sCOOH u np.) ¥ HEHACHIIEHHBIX
(nenpenenbHbIX) KucaoT (omeuHoBoi Ci17H33COOH, nunonesoit Ci17H31COOH, nunoneHoBO#M
CisH2oCOOH w gmp.). [lpupomnble KHCIOTBI, O0Opa3yrolIMe MOJEKYJIBl JKUPA, HMEIOT
HEPa3BETBJICHHOE CTPOCHHUE U COJEpKAT YETHOE YMCIIO YriepoAHbIX aroMmoB (oT 4 mo 24). B
HEHACBIIICHHBIX KUCIOTaxX NMPUCYTCTBYIOT CBs3u C=C B yuc-hopme. ITH 0COOEHHOCTH CTPOCHUS
JKUPOB OOYCIIOBJICHBI TpoIlleccaMu OMocHuHTEe3a. JKUpBI coaepKaTcsi BO BCEX PACTEHUSX U
KUBOTHBIX. OHU MPEJCTABIAIOT COOON CMECH TMOJIHBIX CIOXKHBIX 3(PUPOB IIUIIEPUHA K HE UMEIOT
YETKO BBIPAKEHHOW TEMIIEPATYPHI IJIABICHHSL.
QDu3suueckue c60lCmea Hcupos.
o JKusommuvie owcupvr (GapaHuii, CBMHOH, TOBSDKMH M T.M.), KaK MPaBUIIO, SBISIOTCS
TBEP/BIMU BEIIECTBAMU C HEBBICOKON TeMIlepaTypoil IUIaBleHus (UCKIIOUeHUE — phIOni
*)up). B TBEPBIX KHMpax MpeoO1aIaloT OCTATKH HACLIUJeHHbIX KUCIIOT.
e PacmumenvHvle scupsl — macaa (MOJICOTHEYHOE, COEBOE, XIIOMKOBOE | JP.) — KUAKOCTH
(MCcKITIOUEHHEe — KOKOCOBOE Maciio, Macjio Kakao-0000B). Macna conmepkaT B OCHOBHOM
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OCTaTKH HEHACbIUEeHHBIX (HenpedenbHbIX) KHCJIOT.

Kunkue KUpel TOpeBpallalOT B TBEpAbIE MYTEM  PEAKUUU  2UOPOEHU3AYUU
(kaTanuTH4YeCKOro rujapupoBanus). [lpu 3ToM BOAOPOA MPHUCOEIUHSIETCS IO JIBOWHON CBS3H,
COJZIepIKALICICS B YIIEBOAOPOJIHOM PaJAMKAJIE MOJIEKYJ MacCel.

0 O
CH0-C—CH,, CH,0-C—CH,,
I O i, t, p | C
CH-0-C-CpHy + 3H, —— CH-0-C-CyH,
0
CH0-C—CH,, CH,0-C-CH,,
TpHONEAT LIHIEPHHA TpHCTEAPAT TIHIEPHEA
T o -17 % T om 71°C

[IpoayKT THUAPOTEHU3AIMUA Macesl — TBEPAbIA JXKUpP (MCKYCCTBEHHOE Callo, CAloMAc).
Mapeapun — UAILIEBON KUP, COCTOUT U3 CMECU THIPOTEHU3UPOBAHHBIX Macel (IOCOIHEYHOTO,
KYKYpY3HOT'O, XJOIKOBOIO M JIp.), >KMBOTHBIX >KMPOB, MOJIOKa M BKYCOBBIX J100aBOK (coJju,
caxapa, BATAMHUHOB U JIp.).

B ycnoBusx mponecca rufporeHu3aluu Macen (BbICOKas TeMIlepaTypa, METalInYecKUun
KaTaJau3aTop) MPOUCXOTUT U30MEPH3AIU YACTH KHCIOTHBIX OCTATKOB, COACPKAIIUX YUC-CBSI3U
C=C, B Oosiee ycTOIUUBBIE MPAHC-U3OMEPHI.

Kupam kak ciHoXHBIM 3(QUpaM CBOMCTBEHHa oOpaTHMas peakuus uopoausda,
Katajgu3upyemass MHHepalbHbIMU KucioTamu. [lpm ydactum 1menouedt (unum kapOOHATOB
HIEJIOYHBIX METAJUIOB) TUAPOJINU3 KUPOB MPOUCXOAUT HeoOpaTtumo. [Ipogykramu B 3TOM ciydyae
SBIISFOTCS MbLJIA — COJIM BBICIIUX KapOOHOBBIX KHCIIOT U MIETTOYHBIX METAIIJIOB.

o)
(|:H=-0-C—c”H35 (|:H=-0H
CH-0O-C—C,H, +3NaOH/H,0

0
(|:H -OH +3C;H,~C-ONa

. _ CTEAPAT HATpPHA
CH,-O-C-C.H; CH,-OH (MBIT0)
WHP TTHIEPHH
Hatpuesple comum — TBepAble MblIa, KajlueBble — JKUIKHE. Peakums 1Ie104HOIO

THAPOJIN3A )KUPOB, U BOOOIIE BCEX CJI0KHBIX I(PUPOB, HAZLIBAETCS TAKIKE OMbLICHUEM.

Bricine kapOOHOBBIE KUCIOTHI MOXKHO BBIICNIUTH U3 MbUIA JCHCTBHEM 00Jiee CHUIIBHBIX
KUCIOT. [Ipu jyUTebHOM XpaHEHUUH KUPBI OPTATCs (mporopkatot). [log aeiicTBueM Bo3ayxa,
CBETa W MHKPOOPTaHM3MOB TMPOUCXOIUT YACTHYHBIM THAPOIU3 KHPOB C OOpa3oBaHHEM
CBOOOJHBIX KUPHBIX KUCIOT U MPOIYKTOB MX MpEBpalleHUs, OOBIYHO MUMEIOIINUX HEMPHUSITHBIN
3amax M BKyC. CpOK TOJHOCTH HUPOB YBEIMYMBACTCS IPU HU3KOW TeMmmIeparype U B
MPUCYTCTBUH KOHCEPBAHTOB (Halle BCEro MOBAapeHHOW conm). JKHphI, colepskaiiue OCTaTKd
HEHACHIIIEHHEBIX KUCJIOT, CIIOCOOHEI K okucaenuio no cBa3sM C=C. BaxkHoe 3HaUueHNEe UMEIOT TaK
Ha3bIBaEMBbIC Gblcbixarowue macia (TIHIHOe, TYHTOBOE U JIP.), KOTOPBIE BXOST B COCTaB KPAaCOK
W JIaKOB (B YaCTHOCTH, ONHM(BI). DTH Macja OTIWYAIOTCS BBICOKUM COJCP)KAHUEM OCTATKOB
KHCJIOT C IBYMS WJIU TPEMSI JIBOMHBIMH CBS3SIMU U CTIOCOOHBI K 00pa30BaHHIO HAa OKpAITUBaeMOMN
MOBEPXHOCTU MPOYHOU IMJIEHKH 3a CYET MOJIMMEPHU3ALUU MO KPATHBIM CBSA3SIM MOJ JAEUCTBUEM
KHCIJIOpPOJa BO3yXa.
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Ceoiicmea moina.

MHuorue CBOWCTBAa MbLIa, HaOpuMep, TBEPIOCTb, PACTBOPUMOCTH B  BOJE,
neHooOpa3oBaHUe, MoOIoIas  CHOCOOHOCTb, 3aBHCAT OT €ro  JKUPOBOIO  COCTaBa.
Tak, BXoJsdIias B COCTaB CBHHOIO U TOBSDKbEIO Cajla MaJbMUTHHOBAs KHCIOTAa JAET MbULY
TBEPAOCTh U XOPOIIUE MEHOOOpa3yIole KayecTBa, a OJEMHOBAsl KUCIOTa — PACTBOPUMOCTH B
XOJIOJTHOM BOJIe U MOIOIIYIO criocoOHOCTh. CTeapruHOBasi KMUCIOTa YCHIIMBAET MOIOIIIee IeCTBHE
MbUIa B ropsiueid Bojae. binarogaps naypuHOBON KHCIIOTE, COJEpKalllelcss B KOKOCOBOM Macile,
MBLJIO JIy4YIlle PAcTBOPSIETCS B XOJIOAHOM BOJE, YBEITUUYMBACTCS €ro MOIOLIas CIOCOOHOCTh U
yMEHbIIaeTCsl Ha0yXxaHHue; HO 3Ta KHUCJIOTa MOXKET BBI3BATh Pa3JipakeHHE KOXXKH. A BOT M3-3a
JIMHOJIEBOM KHUCIIOTHI (KOMIIOHEHT CBHMHOI'O Caja) MbUIO NMPUOOPETAET HENPUSTHBIN 3amax u
CTAaHOBUTCS HENPUTOJHBIM K JUIMTEIbHOMY XpaHeHuo. [loaToMy cojepkaHue CBUHOIO caja B
JKUPOBBIX CMECSX, UCIOIb3YEMBIX JJISl BAPKU MbUIA, KaK MIpaBuilo, HEBEJIUKO. [loMrMoO kupoBoi
OCHOBBI B COCTaB MbLIa BBOJST TAaK)K€ pa3IUYHbIC JOOABKU. DTO HANOJHUTENU (OKCHJ TUTaHA
WIK LMHKA), Tap(roMepHble OTAYIIKH, KPACUTENH, YBIAXKHSIOIUE KOMIIOHEHTH (TJIUIEpHH,
KacTOpOBOE Maclio, BOCKM J>KMBOTHOTO TIPOMCXOXKIEHUS — JIAHOIUH U CIIepMaller).
bakrepunuanbie U 1€30J0pUPYIOIIME MbLIA COAEPKAT aHTUCEIITUYECKHUE BEIECTBA, HAIIPUMED,
TPUKIIO3aH.

Hlonamue o cunmemuyeckux moruwiux cpeocme (CMC) u moino

CuHTEeTHYEeCKHE MOIOIINE CPEJCTBAa - ITO HATPHEBBIE COJIM KHUCIBIX CIOXHBIX I(PHPOB
BBICHIMX CIIUPTOB U CEPHON KUCIIOTHI:
R-CH2-OH + H-0-502-OH { R-CH2-0-50,-OH + Hz0
R-CH,-0-SO2-OH + NaOH \ R-CH,-0-50,-ONa + H20
B mocnenpnue roapl mpoW3BOACTBO cHHTeTHYeckux Momwmux cpencts (CMC) B Mupe crano
UCUHCTISITHCS YKe JECATKaMU MILTHOHOB TOHH B rojl. Oxono 70% motpebiseMbIXx HacelIeHUueM
CMC pacxoayeTcst Ha Tak Ha3bIBaeMble OOIIHME CTHPKH, KOTOPHIE OCYIIECTBISIOTCS pa3 B 3-7
JHeH. DTo CTUpKa, IPU KOTOPOH CTUPAIOT MOCTENBHOE, CTOJIOBOE U HaTeJIbHOE Oelbe, MPOBOIAT
qame Bcero B ctupanbHblXx MammuHax. Okxono 20% CMC pacxonyercs Ha "nmerkyr" CTHPKY
cnabo3arpsA3HEHHON M3AENUi U3 TOHKHUX TKaHell BpyuHyro B Temioil Boge. CMC nans nerkoit
CTUPKH HE€ JIOJDKHBI JeNaTh pa3gpakKarollero NEHCTBUS Ha KOXY PYK, JOJDKHBI CO37aBaTh
OOWJIPHYIO TEHY M XOpOILIO CTHpaTh MpH TemmepaType Boabl 25-45 C.Hecmotpst Ha TO, 4TO
HacTynuia 3mnoxa CMC, MbUIO elle MOJIHOCThIO HE CHAI0 CBOM IMO3UIMU: €r0 PEKOMEHAYEeTCs
MCIIONIB30BATh UI PYYHOU CTUPKU M3JAETHH M3 XJIOMYaTOOYyMakKHBIX M JBHSHBIX TKaHed. Ecnu
OKYHYTHCSI B JAJIEKOE MPOILIOE, TO MOXHO Y3HaThb MPO MBUIO MHOrO HMHTEepecHoro. Tak, B
JAJIeKOW JTPEBHOCTH BOJOCHI JI KpacoThl HamasblBaId MaciamMH W OJaroBoHWsMH. B aHuU
Tpaypa TrojOBY MOCHINAIH MEIIOM. A TOTOM - CTPaHHOE JIEJIO - HKHUP JIETKO CMBIBAJICS, BOJIOCHI
CTaHOBMJIUCh YMCTHIMH, OjecTdiiuMu. Beab memnen B coueTaHUU C MacllaMu - MPooOpa3 MbUIaA.
OTO CBOWMCTBO UM UCIHOJB30BAJIM YEThIpE THICAYENETUS Ha3aJ, CO3/1aB MbUIONOI00HOE
NoMyKuaKoe BemecTtBo "camo". [IpuMeHsIM ero He CTOJNBKO C TMTMEHWYECKMMH, CKOJIBKO C
KOCMETHYECKUMH LieNsiMu. JIumkasi, JIerko 3aceixaemasi, ObICTPO CMbIBa€Mas Macca CIy>Kuia JUis
YKJIAJKU BOJIOC. BcmoMHUTE My/pble COOpYKEHUSI HAa TOJIOBaX M 3aKPYUYEHHBIE B MEJIKUE JKT'yThl
00po/IbI Ha H300PAKEHUAX APEBHUX BABUJIOHSH. J{JIsl CTUPKU e MCIOIH30BAINA MOIOIINE TIUHBI
U COKHM TaKUX PACTCHHI, KaK MBUIbHBIA KOpPeHb, MBUIbHSIHKH. [locie u3obperenus B XVI Beke
CTUPATIBHOU JOCKH MOJYUYWJI PacCIpOCTpaHEHUE U APYTOM CIOcoO CTUPKU: OeNbe YKIaAbIBaIl B
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YyaH, HaJ HUM paccTUjajlach MOJOTHO, Ha KOTOpPOE Hachllalu 30i1y. B 4YaH depe3 mojoTHO
3aJMBAJIM TOPSIYYIO BOJY - OT CMEUICHHUS C 30JI0M MOJyJascs IIEJOK, U Oellbe OTCTUPHIBAIOCH
osicTpee. Ha Pycu 1 B HEKOTOPBIX IPYTUX CTpaHax ILIENOK Opayu ¢ coO60it B OaHI0 BMECTO MbLIA.
MBpbL10 k€ 0Jroe BpeMsI CTOSIIO B OJHOM Psily C MEAULIMHCKUMHU CPEICTBaMU U JekapcTBamu. U
ToJIbKO B 1424 rony B Urtanuu, B CeBOHM, NPOMBIIUIEHHBIM ITIYTEM CTaJU BBIIYCKAaTh TBEPAOE
MBUIO. JKUPBI COEMHSIIA HE C 30JI01, a C MPUPOAHON KaJIbIIMHUPOBAHHOM COJIOHN, YTO TOOBIBAIIN
u3 ozep. Jlyig Bapku MblIa HCHOJB30BAIM TOBSKbE, OapaHbe, CBHHOE, JIOLIAJAMHOE Callo,
KOCTSIHOM, KUTOBBIM U PBIOUN KUP, OTXOJBI KMPOB Pa3IMYHBIX MPOU3BOACTB. [[oOaBnsiu u
pacTuTesabHbIE Macya - JIbHSIHOE, XJIONKOBOE, OJIMBKOBOE, MUHIAIbHOE, KYH)KYTOBOE, KOKOCOBOE
Y TIAJIbBMOBOE.

Kak npasunvno evidupame Molo u Ha umo oopawyame 6HuUManue?

IIpexxnae Bcero, HyXHO TIIATENBHO IMPOYUTATh COCTAB MbLIa Ha YyrakoBke. Eciu Bbl
HaliieTe TaM BEILECTBA, CIHUCOK KOTOPHIX MPUBEIEHO HMXKE, TO 3TO, CKOPEE BCErO, MBLIO
MacCOBOI'O TPOMBIIIJIEHHOT'O TPOU3BO/ICTBA.

HMomnponuien riaukoab | [IpoAyKT, KOTOPbIA MOAy4aroT U3 He(TH, HCIONB3yeTcs B

(propillene glycol) KOCMETHYECKOW MPOAYKIUH, a TaKKe Ui MPUTOTOBJICHUS
aHTU(pU3a U TOPMO3HOM xuaAKocTH. OH OoJiee JCIIeBbId, YeM
TJIMIIEPHH, HO BBI3BIBAET OOJIBIIEC aUIEPIHYECKUX PEaKInil H
BOCITAJICHHE KOXH.

Jlayper cyabdar JlemieBoe MoOIIEE CPEACTBO, OOpa3yeT MHOTO TIEHBI, IPU

natpus (Sodium Laureth 9TOM BO3HHKACT HIUIIO3US, YTO OH HMMEET OYEHb CHIIbHBIE

Sulfate) Morome  cBoiictBa. ECTh  IpeaNoioXKeHHe, YTO  9ITO
KaHIIEPOT€eH.

IIAB Bce onu sBistiores Hedrenpoaykramu - DEA (Diethnolamine)

HOBEPXHOCTHO aKTUBHBIC MEA (Monoethanolamine) TEA (Triethanolamine), Cacamide

BEIIIECTBA DEA, DEA-cetyl phosphate, DEA Oleth-3 phosphate,

Myristamide DEA, Stearamide MEA, Cocamide MEA,
Lauramide DEA, Linoleamide MEA, Oleamide DEA, TEA
Lauryl Sulfate — Bce 3TH KOMIIOHEHTBI HCIIONIB3YIOTCS Kak
OMYJIbIraToOpbl " neHoo6pa3y10mI/Ie BCIICCTBA, pa3apaxaroT
KOXKXY U TIJia3a, CYMECTBYCT [MPCAIIOJIOKCHUEC, HYTO 3TO
KaHIICPOTCHBI.

dopmaauH Hcnons3yercss  Kak  KOHCEPBAaHT, HO  NPOU3BOJMUTEIN
MNOHUMAIOT, YTO HEIBHOCTb TAKOI'O COCTAaBJISIOILETO HE JEIacT
IPOAYKT TPUBJIEKATEIbHBIM JJIsl IOKYyNaTeiass U BBOAST HE
cBOOOIHBIN (hOpMaIiH, a BELIECTBA, KOTOPbIE €r0 BBIJEISIOT.

Ben3ou u Toyoa OueHb TOKCUYHBIC CYOCTAHIIUU, OOBIYHO UCTIOIB3YIOTCS B BUJIC
0O€eH30aTOB.
JInokcHa THTaAHA Hcnonp3yeTcst kKak KpacuTelb (MBLIO OEIoro I[BeTa BCeraa

HUMECT B COCTAaBE NUOKCHU] TI/ITaHa), €CThb MMPEAIIOJIOKCHHUE, UTO
9TO KaHICPOI'CH.

Kpacurean FD&C wu D&C — yrompHas cMojia, €CTh MPEINOoI0KEHUE, YTO
3TO KaHLEPOTeH

Conuym Jaypui cyiabdar | Jlemeoe Moroliee CpeACTBO, KOTOpOE CUHUTAIOT Haumboiee
(Sodium Lauryl Sulfate) OMacHBIM B MpemnapaTax JUlsl yxoJa 3a Koxeil u Bosocamu. B
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IIPOMBIIIJIEHHOCTH MCHOJNB3YIOT JUIsl MBIThS I10J1a, MAlllUH U
nasurareneil. OcTaBisieT Ha KOXKE IUIEHKY, KOTOPasl BBI3BIBAET
aJUIEprU4eCcKue PeaKklun U pa3apakeHUeE.

IMapa6ens (Methylparaben, | Anamoru cynbdaHHIaAMUIHBIX IPENApaToB, KOTOPHIE HMEIOT

Propylparaben ump.) NPOTHBOMHUKPOOHBIC CBOWMCTBA M HCIIOJIB3YIOTCS B KavyeCTBE
KOHCepBaHTOB. biarogaps mupoyaiiiieMy pacnpoCTpaHSHHUIO B
KOCMETHYECKHX  CPEACTBaX  mapabeHbl  CIOCOOCTBYIOT
00pa30BaHMIO HOBBIX [ITAMMOB  HEYYBCTBHUTEIBHBIX K
JIEKapCTBaM  MHUKPOOPTaHM3MOB, HAPYIIAIOT  MPUPOIHBIN
UMMYHHUTET, SBISIOTCS  Hauboiiee  YacToO  IPUYMHOM
QUIEPrUYeCKUX PEeaKluii Ha KOCMETHYecKue cpenactsa. [lpu

BCAaCbIBAHHU ITPOABIIAIOT TOKCHUYCCKOC I[CflCTBHG Ha IICYCHb.

Ecin B aHHOTaMM yKa3aHO, YTO B MbLIE IMPUCYTCTBYIOT TOJIBKO COJM YXHPHBIX KHUCIOT,
BOJIa U HaTypalbHble JOOABKH, TAKOE MBUIO 3aciyxkuBaeT Bamiero BHHUMaHus. MbUIO py4yHOMH
paboThl oTiMuaeTcs M MO BHemHeMy Buay. Kak mpaBuiio, oHO mpouie mo (opme, umeer
BKJTIOYECHHUE U CJIEJBl OT pyYyHOH Hape3ku. HarypaibHoe MBUIO pydHO pabOTHl HE MOXKET UMETh
CWIbHBIM 3amax (TakoM 3amax MMEKT TOJIbKO CHHTETUYECKHE OTIAYIIKH) U SpPKU
HEECTECTBCHHBI IBET. B HaTypaabHOM MbUIE PYYHOH pabOTBI HE MOXET OBITh HHKAKHX
XUMHUYECKHX ¥ CHHTETUYECKUX JT00ABOK.

6. «¥YruaeBoawl. Imoko3a» 11 kaace
Keiic
«B MononocTH g MOCTaBWII 3a/lady CHHTE3UPOBATh CBOM COOCTBEHHBIH 3aBTPAaK U MOTY

yTBEpXkAaTh, YTO B 3HAYUTENILHON Mepe €€ BBIIOJIHWI), YTBEPXKIaJl OIMH M3 3HAMEHUTHIX
HEMELKMX XMMHMKOB Ha CBOEW JIeKUMH. XUMHKOM Obl1 OMmuib Duiiep, HEMEUKUH XMMHUK-
oprasuk, naypeat Hobenesckoii mpemun 1902 rona.
3aganus:

Kakue ocHOBHBIE Hcclie0BaHNs OBbLIN MPOBEAECHBI DMuieM Puiepom?

3a yto ®uep nonyuus HobeneBckyro mpeMuro no Xumuun?

CocTaB ¥ CTpYKTypa, HOMEHKJIaTypa yrJIeBOJOB.

Ouznyeckue 1 XUMUYECKHE CBONCTBA YTJIEBOOB.

[IpuMeHeHne yrieBoJ 0B, 3HAUEHUE /7S YETI0BEKa.

MoHocaxapusl.

No abkowbdE

Peakmun 6pO)KCHI/I}I TJIFOKO3HEI.

HNHpopmannoHHBII MaTepHuaJl
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§ 10 cTp. 43 - 48 11 kiacc

IOvuiab ['epman @umep (Hem. Hermann Emil Fischer; 9 okrsops 1852, Otickupxen —
15 wuronst 1919, bepaun) — Hemenkuii XuMuK, jaypeatr HoOeneBckoir npemun no xumuu 1902

roja.
. 1875 — cunTe3 heHMmITHAPa3ZUHA, KOTOPHIH
ObUl UM TNpPUMEHEH KaK KAueCTBEHHBIH pPEaKTUB
Ha aJIbJICTH/IBI U KETOHBI, a BITOCJIC/ICTBUH st
UICHTU(PHUKAIIMA MOHOCAXapHUIOB,;
o 1882 — UCCIIEIOBAaHHE CTPOCHUS
OyPUHOBBIX  COEAMHEHHH,  KOTOpble  MNpHUBETHd B
JalbHEHIIEeM K CHHTE3Y MHOTHX BaKHBIX BEIIECTB
(koeunna, TeoOpoMuHa u 1p.);
o c 1884 — MacIITa0HbIC
UCCIIC/IOBAaHMSI  YIJIEBOZOB, OIPENCIIEHUEe COCTaBa U
CTPYKTYPBHI, pa3padoTKa HOMEHKIIATYPHI;
o 1890 —  cumHTe3  BHHOTPAAHOTO U
($pyKTOBOIrO Ccaxapa;
. 1894 — npuMeHeHrue GepMEHTOB ISt
CHHTE3a XMMUYECKHUX COCIMHEHHIA;
e ¢ 1899 — uccaenoBaHus MO XUMHUU OEJIKOB,
e 1901 — pazpaborka ddupHOrO METONA aHAJTM3a AMUHOKHCIIOT, OTKPBITHE
AMUHOKHCIIOT BaJIMHA, MPOJIMHA M OKCUIIPOJIHA,
e 1902 — D. ®umep npeTOKIIT TENTHIHYIO TEOPHIO CTPOCHHSI OIKa;
e 1903 — cunTe3 qMATUNOAPOUTYPOBOI KUCIIOTHI (BepoHall, 6bapburan),
e 1907 — cuHTE3 HOJIUIEIITUIOB,
e 1916 — mokazan CXO/ICTBO €CTECTBEHHBIX MENTOHOB C MOJMIENITUAAMA OCYIIECTBUB
CHHTE3 NOoJUNenTuaa u3 19 aMruHOKUCIOT (COBMECTHO ¢ AGAepraibIcHOM).

Jlaypeat Hobenesckoit mpemun mo xumuu 3a 1902 3a paGoThl 110 UCCIIEOBAHUIO CAXAPOE
U NYpUHO8, CUHME3 2TII0KO3bl.

Monocaxapuasl (OT TIpeyeckoro monos: €AMHCTBEHHbIN, sacchar:  caxap), —
OpraHUYeCKHWE COCNWHEHHs, OJHA W3 OCHOBHBIX TPYII YIJIEBOJAOB; camas TMpocTas
dopma caxapa; SBISIOTCS OOBIYHO OECIBETHBIMH, PACTBOPUMBIMH B BOJE, IPO3PAUYHBIMU
TBEpIBIMH  BemlecTBaMH.  Hekoropele  MOHOcaxapuabl  OOJIAZAIOT CIAaJKUM BKYCOM.
MoHocaxapuabpl — CTaHAApPTHBIE OJIOKH, W3 KOTOPBIX CHHTE3UPYIOTCS TUcCaxapuibl (Takue,
KaK caxaposa, MaJbTO3a, JIaKTO034), OJIUTOCAXaPHUIbI U TIOJICaxapuabl (Takue,
KaK IeJUTIOI03a U KpaxMai), COJepyKaT THIAPOKCHIBHBIC TPYIIIbI U allbACTHIHYIO (A16003b1)
WIH KETOTPYIITy (kemos3wi). Kaxxnpiii yriaepoaHslil atom, c KOTOPBIM
COEJMHEHA THAPOKCUIIbHAS ~ Tpymma (3a  HCKIIYEHHEM  IEpBOrO0 M IOCJEIHEro),
SIBIISIETCS XHPATBHBIM, 9TO naer Havaio MHOTHUM H30MEPHBIM bopmam.
Hampumep, raiakrosa u TlIIOKO3a —  allbJOT€KCO3bl, HO HMEIOT pPAa3JIMYHbIe XHUMHYECKHE U
dbuszmdeckue CcBOMCTBA. MOHOCaxapuabpl TPEICTABIAIOT COO0OM MPOU3BOIHBIE MHOTOATOMHBIX
CIMPTOB, COAEpIKAIIIE KapOOHMIIBHYIO TPYITY — alIbJCTHIHYIO WM KETOHHYIO.

Buas moHOCaxapuaoB
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Monocaxapusl MOAPa3ACIIIOT Ha TPUO3bl, TETPO3bl, MEHTO3bI, TEKCO3bl U T. 1. (3,4, 5,
6 WU T.].aTOMOB yIjepoJa B 1L€NH); NPUPOAHBIE MOHOCAaxapuipl C YIJIEPOAHOW IEMbIO,
conepkamieit 6onee 9 aTomoB yriiepoja, He OOHapyKeHbl. MOHOCAaxXapHIibl, COJAEpKaIme S-
YIICHHBINA UK, HA3BIBAOTCS hypanozamu, 6-4neHHBIA — nUpaHo3amu.

XuMHu4YecKHne CBOiicTBa

MoHocaxapu/ibl BCTYIIAOT B XUMHYECKHE peakuuu,
CBOVCTBEHHBIE KapOOHUJILHOW W THIPOKCUIILHOM TpynmaM.  XapakTepHas  OCOOCHHOCTh
MOHOCAaXapHuJ0B — CIOCOOHOCTh CYIIECTBOBaTh B OTKPBHITOM (ALMKINYECKON) U IUKINYECKOU
dopMax w® JaBaTh TPOU3BOAHBIE Kaxaod u3 ¢Gopm. [moko3a, Hampumep, JIErKo
oOpa3yer noinyaneran, coequusis cBou cBouM Ci1 u Os, 4yTOOBI cPOpMHUpPOBATH O-UJICHHOE
KOJIbLIO, Ha3BaHHOE nupaHo3ud. Ta ke camas peakuus MoxeT uMeTrb Mecto Mexay Ci u Og,
4yT0OBI CHOPMHUPOBATH S-UJICHHBIN (ypaHO3HI.

MoHocaxapuabl B mnpupojae

MoHocaxapuabl BXOZIST B COCTaB CJIOXKHBIX YTJIEBO/IOB
(TTMKO3MIBI,  OJMMrocaxapuibl,  MOJMCAXapUIbl) H  CMEHIAHHBIX  YIJIEBOJCOAEPIKAIINX
OuomnonuMepoB  (TVIMKOMPOTEUbI, TIMKOIMIUIAGL U 1p.).  bHOCHHTE3  MOHOCaxapuaoB
U3 YIJIEKUCIIOro ra3a U BOJbI MPOUCXOAUT B pacTeHusX (hoTocunTes). Pacnan MoHOCaxapuoB B
opranu3Me (Hampumep, CIUPTOBOE OpoKeHUE, IIHKOIU3) COMPOBOKIACTCS  BBIJICICHHUEM
SHEPTHUH.

YraeBonwl (caxapa, caxapm/ibl) — OpraHU4ecKHe BEILIECTBA, coJieprKaliue
KapOOHHMJIBHYIO TPYIIIY U HECKOJIBKO THAPOKCUIIBHBIX Tpymil. Ha3BaHue kiacca coenuHEHHN
IPOMCXOTUT OT CIIOB «THIAPATHI yriiepoaa», oHO ObuIo BrepBbie mpemioxeno K. IImumarom
B 1844 ropny. IlosBieHrne Takoro Ha3BaHUS CBSI3aHO C TEM, YTO IEPBBIC W3 M3BECTHBIX HAYKE
YTJIEBOJOB ONUCHIBAINCH OpyTTo-popmynoit Cx(H20)y, dbopmanbHO SIBJISISICH
COCIMHEHUSIMU YTIIepOoJa U BOIBIL.

HcTOYHUKOM YITIEBOAOB JUISl BCEX JKHMBBIX OPraHU3MOB SIBIISIETCS Mpoliecc (POTOCHHTE3a,
OCYIIECTBIISIEMBIN PACTCHUSMU.

YrneBoasl — BecbMa OOIIMPHBIN KJIACC OpPTaHWYECKHX COEAMHEHWH, Cpeau HHUX
BCTPEYAIOTCSl BEIIECTBA C CHJIBHO PA3TUYAIONIMMHUCS CBOMCTBAMH. DTO TO3BOJISIET YIIIEBOJAM
BBIMOJHATh Pa3HOOOpa3Hble (QYHKIMM B JKUBbIX opraHuzMax. CoeaMHEHUs 53TOro Kiacca
cocraBistoT okoio 80 % cyxoit macchl pacTeHUi u 2—3 % MacChl JKHBOTHBIX.

IIpocTbie U CJI0KHBIE

Bce yrieBoabl coCTOAT M3 OTHEIBHBIX «EAUHUID), KOTOPBIMM SIBJISIOTCS caxapunsl. [lo
CIIOCOOHOCTH K THIPOJIM3Y HA MOHOMEPHI YIJIEBOJABI JIENSATCS Ha JIBE TPYMIbL: TMPOCTbIE U
CJIOKHBIE. YTJIEBOJBI, COJAEPKAINE OJHY €ANHUILY, HAa3bIBAKOTCS MOHOCAXapHUAbl, IBE €IMHMIIBI
— JAMcaxapuibl, OT JBYX /O JeCSITH E€IUHUL — OJIMrocaxapujbl, a Ooyee aeciTd —
noaucaxapuabl. MoHocaxapubl OBICTPO MOBBIMIAIOT COJEPXKAHUE caxapa B KPOBHU, U 00Ja/1al0T
BBICOKMM TIJIMKEMUYECKUM HHJEKCOM, MOJTOMY HX €€ HA3bIBAIOT OBICTPBHIMHM YIJICBOJAAMM.
OHu J5IerKO pacTBOPSAIOTCS B BOJE M CHHTE3UPYIOTCS B 3€IEHBIX PACTEHUAX. YTIJIEBOABI,
cocrosimue u3 3 wuiaum Ooynee €AMHMI, HA3bIBAIOTCSA CIOXKHBIMHU. [IponykThl, Oorarbie
MEJIEHHBIMH YTJIEBOJAAMH, MOCTENEHHO IMOBBIIMIAIOT COAEpPXKaHUE TIIOKO3bl U MMEIOT HU3KUMN
TIIMKEMHYECKUH HHIEKC, TOATOMY UX ellI€ Ha3bIBalOT MeAJeHHbIMH YIJIeBOJIAMM.

Monocaxapuabl
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PacnipocTpanénnblit B npupoje
MOHOCaXapuj — oeta-D-riroko3a.
Monocaxapuovt (0T rpedyecKkoro monos — CIMHCTBEHHBIM, Sacchar — caxap) —

NPOCTEUIINE YIIIEBOAbI, HE THIPOJIM3YIOIIKECS ¢ 00pa3oBaHHeM 0oJjiee MPOCTHIX YIIEBOIAOB —
OOBIYHO MPEJCTABISAIOT COO0H OECIBETHBIE, JIETKO PACTBOPUMBIE B BOJIE, TNIOXO — B CHHUPTE H
COBCEM HEpacTBOpUMBIC B d(upe, TBEPAbIE MPO3pauHble OPTaHUYECKUE COCIWHEHHsI, OJTHA U3
OCHOBHBIX TIpYI YIJEBOJOB, camas mpoctas ¢(opma caxapa. BonaHble pacTBOpbl HMEIOT
HeltpanbHyto PH. Hekoropele MoHocaxapuabl 00JaJaroT ClaJKUM BKYCOM. MoOHOcaxapu/bl
coJepkaT KapOOHWIbHYIO (aJbJErMIHYIO WK KETOHHYI0) TIpyMIly, I[O3TOMY HX MOXKHO
paccMaTpuBaTh KaK IPOM3BOJIHBIE MHOIOATOMHBIX CHHMPTOB. MoOHOcaxapuj, y KOTOpPOro
KapOOHMJIIbHAST TpYIIa pPAcloJioKeHa B KOHIE IIeNH, IPEACTaBIAeT COOOH anbaerus u
Ha3bIBACTCS a1b003a. [lpu m000M APYroM MOJOKEHUH KapOOHHJIBHOW TPYIIBI MOHOCAXapHI
SIBIISICTCS KETOHOM U HAa3bIBACTCS Kemo3da. B 3aBUCUMOCTH OT JUIMHBI YTIEPOAHON 1enu (0T TpEX
JI0 JIECSITH aTOMOB) pa3jIM4alOT MPUOo3bl, MEmpOo3bl, NeHMO3bl, 2EKCO3bl, 2eNMO3bl U TaK Jajee.
Cpenn HHMX HauOosbllee pPacHpOCTpaHEHHWE B MPUPOJAE MOJTYUUIM MEHTO3bI U [EKCO3bI.
MoHocaxapuabl — CTaHJapTHbIE 6J10KH, u3 KOTOPBIX
CHUHTE3MPYIOTCS IUCaXapH/Ibl, OJUTrOCaxapuabl UITOJUCAXAPUIBL.

B mnpupone B cBob6oaHOM Buae Hambosee pacmpocTpaHeHa D-riroko3a (BUHOTpaJHBbIHM
caxap wiu dekcmposa, CeH1206) — 1miecTHaTOMHBIN caxap (eexcosza), CTPYKTypHasl eIUHHUIA
(MoHOMED) MHOTHX MIOJINCAXAPUIOB (monMMepoB) — aUcaxapHoB:
(MabTO3BI, CaxXapo3bl U JIJAKTO3BI) M IMOJUCAXapUIOB (memmroniosa, kpaxman).  Jpyrue
MOHOCaxapubl, B OCHOBHOM, N3BECTHBI KaK KOMITOHEHTHI JIU-, OJINTO- WM MOJHCAXapUIOB U B
CBOOOJTHOM COCTOSIHUM BCTpEUalOTCs peako. [IpupoaHble monucaxapuibl CIyaT OCHOBHBIMHU
UCTOYHHKAMU MOHOCaXapHJIOB.

BaskHeiue HCTOYHUKH

['maBHBIMEI HCTOYHUKAMHU YTJIEBOJIOB u3 MUIIN
SBIISIOTCS: XJ1€0, KapTo(esb, MaKapoHbI, KPYIIbl, CIAAOCTH. YHUCTBIM YIJIEBOAOM  SBISETCS
caxap. Mén, B 3aBHCHMOCTH OT CBOEro mHpoucxoxaeHus, conepxutr 70—80 % riroko3sl u
(GpPYKTO3BI.

K yrmeBomHoii rpyriie, KpoMe TOTo, IPUMBIKAIOT U TUIOXO MTEpeBapHBaEMbIe YeJI0BEYCCKIM
OpPraHWU3MOM KJIETYATKA M MTEKTHHBI.

7. «AMHHBI. AHuaIuE» 11 kaace
Keiic
B 1862 roay B JloHmoHE cocTosjack MEXIyHapOJHas BBICTaBKa, HA KOTOPOW KpoMe

TCXHUYCCKUX HOBHUHOK JCMOHCTPUPOBAINCH XHUMHUUYCCKHUC IIPOLHCCChI W IMPOAYKTHI. CpCI[I/I
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http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B5%D0%B1
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http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%BF%D1%8B
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D1%87%D0%B0%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BA%D1%82%D0%B8%D0%BD%D1%8B
http://commons.wikimedia.org/wiki/File:D-glyceraldehyde-2D-Fischer.png?uselang=ru
http://commons.wikimedia.org/wiki/File:Dihydroxyacetone_Fischer.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Beta-D-Glucose.svg?uselang=ru

MOCJICTHUX JIEMOHCTPUPOBAJIOCH CTPaHHOE HEIMPHUATHOE BEIIECTBO, BA00AaBOK 0OJamaromiee
HENPUSTHBIM 3amaxoM. KpucramnuH, kuaHon, OeH3WIaM — Ha3BaHUS, KOTOpbIE ObLIH
MPEAJIOKEHBI YUSHBIMU J71s1 Hero. Ho MBI ero 3Haem COBEpIIEHHO MOJ1 IPYTUM Ha3BaHUEM.

3amanuda:

1. O xakoM BellecTBe UJIET peub?

2. Tlodyemy OHO yOCTOMIIOCH MEKTYHAPOIHOW BHICTABKU?

3. HMMeHa KakuX y4eHBIX CBSI3aHBI C 3THM BEIIECTBOM?

4, K KakoMy KJacCy BEIIECTB MPHUHAIICKHUT JTAHHOE BEIIECTBO, XMMHUYECKHE CBONCTBA

npeacTaBuTENEH Kitacca?

HNupopmannoHHBIi MaTepHaJl

§13 cTp. 55-58 11 kaacc

AMMAHBI — OPraHUYECKHUE  COCIUHEHMSA, SBIAIONIMECS  IPOM3BOJHBIMH  aMMHAKa,
B MOJIEKYJIE KOTOPOTO OJHH, [Ba WM TPH aToMa BOJOPOJA 3aMEIEHbl Ha YIJIEBOAOPOIHBIC
pasuKasbl.

ITo YUCILY 3aMELIEHHBIX aTOMOB BOZIOpOZA pa3anyaroT
COOTBETCTBEHHO nepguyHble (3aMeIlleH OAMH aTOM BOJOPOJaA), 6mopuyHvle (3aMelleHbl B
aToMa BOZOPOAA U3 TPeX) U mpemuyHbvle (3aMEIIEeHbl TPU aTOMa BOAOPOAA U3 TPEX) AMHUHBI.

[To yucny NHz-rpynn B MosiekyJie aMUuHBbI J€NIST HA MOHOAMUHBI, OUaMUHbI, MpUaAMUHbBI U

TaK Jajee.
IlepBUYHBIH aMUH BropuyHnblii aMuH TpeTu4HbIii aMUH
Nn,,“' N"':.,‘
R1/ — R1/ —
H R?
Homenxknamypa

K Ha3BaHHMIO OpraHMYECKHX OCTATKOB, CBSI3aHHBIX C a30TOM, JOOABIISIOT CIIOBO «aMHUH)
(rpymmsl YIIOMUHAIOT B angpaBUTHOM nopsiake): CHsNHCsH7 —
merunnponuiamu, CHaN(CsHs)2 — metnnaudennnamun. I BBICIINX aMHHOB Ha3BaHHE
COCTAaBJISIETCS, B35IB 32 OCHOBY YTJIEBOJOPOJ, MPUOABIEHUEM MPUCTABKU «aMUHO», «TUAMHHOY,
«TPUAMUHO», YKa3bIBas YMCIOBOM MHIEKC aTOMa yriepoja:

2-amMuHoneHmaH
JUIs  HEKOTOphIX aMHHOB UCHONB3YIOTCS TpuBHanbHbie Ha3zBaHus: CeHsNH2 —
AHWJIMH (CUCTEMAaTUYECKOE Ha3BaHUE — (PEHUIIAMHH).

Xumuueckue ceoiicmea
AMUHBI, SBISAACH MPOU3BOJHBIMM aMMHaKa, HMEIOT CXOJHOE C HUM CTPOCHHE U
MPOSBISAIOT TOJO00HBIE €My CBOMCTBA. [l HUX Takke XapakTepHO 00pa3oBaHUE JOHOPHO-
aKILIETITOPHOM CBSA3U. A30T NMPEAOCTABISIET HEMOJIEIEHHYIO 3JIEKTPOHHYIO Mapy, UCTIOIHSS POJib
JoHOpa. B KadecTBe akienTopa SIEKTOPOHOB MOXET BBICTYNATh, Hampumep, mnpotoH HT,
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http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
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http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%BF%D1%80%D0%BE%D0%BF%D0%B8%D0%BB%D0%B0%D0%BC%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B4%D0%B8%D1%84%D0%B5%D0%BD%D0%B8%D0%BB%D0%B0%D0%BC%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%BE%D1%80%D0%BD%D0%BE-%D0%B0%D0%BA%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%BE%D1%80%D0%BD%D0%BE-%D0%B0%D0%BA%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%80%D0%B0
http://commons.wikimedia.org/wiki/File:Primary-amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:Secondary-amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:Amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:2-amino-pentane.png?uselang=ru

obpasys wmon R3NH'. Bosaukmas xosaneHTHas cBs3b N-H NOJIHOCTBIO SKBHMBaJIEHTHA
OCTaJILHBIM cBsA3sM N-H B ammne.
e BiaumopaelicTBue c BO/IOIA. Bonanrie pacTBOPbI aMHUHOB
MIPOSIBJISIOT IICIIOYHYIO PEaKITHIO:
Cz H5NH2 + Hzo — [C2H5N H3]OH
e B3aumojgeilicTBYsi ¢ KHCJI0TAMH, aMHHBI OOpa3ylOT aJIKWJIAMMOHHUEBBIE COJIH, B
OOJILIITMHCTBE CIy4aeB pacTBOPUMBIC B BOJIC:
CH3CH;NH; + HCl — [CH3CH,NH;|C
e AunnJupoBaHmue. [Tpu HarpeBaHUHU C KapOOHOBBIMU KUCJIOTaMU,
WX aHTHJIPUAAMH, XJIOPAHTUIPHUIAMHA WK CIIOKHBIMHU aupamu MePBUYHBIC n
BTOPUYHBIC aMUHBI AIMJIMPYIOTCS ¢ 00pa3zoBaHueM N-3aMEIICHHBIX aMUJIOB, COCTMHCHUIA
¢ ¢pparmerTom -C(O)N<:

0 0
i i
R—NH, + E'—C/ nm'—cf + H—x
\ N
X NH—R
0 0
s’? o
R—HH, + R'—C I + ol
0 NH—R OH

Peakuusa ¢ aHrugpugamMu NpOTEKaeT B MATKMX ycinoBusx. Emé€ ierde pearupyror
XJIOPAHTUAPUABI, PEAKIHUSs HPOBOJUTCS B IPUCYTCTBUM OCHOBaHMs, 4YTOOBI CBA3aTh
obpazyrommiics HCI.

TakuM 00pa3oM MOy4aroT )KapOMOHMKAIOIIEEe CPEACTBO — AlleTAaHUIIU!

CeHsNH, + CH3COCI — CgHsNH(COCHs) + HCl
e ApomaThyecKue aMHHbl PpearMpyloT € rajJoreHaMu 0 MEXaHU3My AJIEKTPO(UIbHOIO
3aMeleHust B 0eH3oibHOM sjpe. [Ipu ramoreHupoBaHun aHWiIMHA OpPOMHON BOAOH Hpu
KOMHATHOM TemrepaType o0pa3yeTcsi TpuOpoMaHWINH (B BHJE OCaJiKa OEJIoro 1BeTa):
CGHENHE + 3BI’2 — CﬁHzNHzBra + 3HBr
e [lepBuuHBIC U BTOPUYHBIE AMUHBI B3aUMOJEHCTBYIOT C a30TUCTON KUCIOTON Pa3IM4YHbIM
oOpazom. Ilpu momouy a30TUCTOM KHUCIOTHl TMEPBUYHBIE, BTOPUYHBIE M TPETUUHbIE
aMUHBl OTJIMYAIOT JIpyr OT napyra. M3 mepBUYHBIX aMHUHOB 00pa3zylOTCs MEPBUYHbBIE
CIIUPTHI:
C>HsNH; + HNOy; — C,HsOH + Ns + H,O

[Tpu »TOM BBIIENsAETCS Ta3 (a30T). DTO MPU3HAK TOTO, YTO B KOJIOE MEPBUYHBIA aMUH.
Bropuunsie aMHUHBI 00pa3yroT C a30THCTOMN KHCIIOTOH JKENTHIE, TPYIHO
pacTBOpUMBIE HUTPO3aAMUHBI — COeIMHEHMsI, coaepxantie pparmeHT >N-N=0O:

(C2Hs)NH 4+ HNO, — (C,H5),NNO + H,0

Tperuuynsle amMuHbl TpU  OOBIYHOM TeMIlepaType B a30THCTOM  KHCJIOTE MPOCTO
pacTBOPSIIOTCS.

e [Ipu ropernn aMuH BbIIEISAET KPOME BOJBI U YIJIEKUCIIOTO Ta3a €€ U a30T:
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http://ru.wikipedia.org/wiki/%D0%A9%D1%91%D0%BB%D0%BE%D1%87%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D1%8B_%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B0%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4%D1%8B_%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D1%85_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5_%D1%8D%D1%84%D0%B8%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/2,4,6-%D1%82%D1%80%D0%B8%D0%B1%D1%80%D0%BE%D0%BC%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%82%D1%80%D0%BE%D0%B7%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://commons.wikimedia.org/wiki/File:Amide_formation_from_amine.gif?uselang=ru

4CH;NH5 + 905, — 2N»5 +4C0O5 + 10H,0

Honyuenue

BoccranoBiienue HutpocoenuHenuii — Peakuuss 3uHMHA. DTy peakuuiO BIIEPBBIC
ocymectBusl H. H. 3unun B 1842 rony. JlelicTByss Ha HUTPOOEH30J CYIb()HUIOM aMMOHHS, OH
NOJIy4YMJ1 aHUJIUH:

CeHsNO;, + 3(NH,),S — CgHsNH> + 6NH;5 + 3S + 2H,0

BoccTraHnoBiieHne Kejie3oM:

4C6H5 NOE + OFe + 4H20 — 4C6H5NH2 + 3FE304

BoccraHoBiieHHe BOAOPOAOM B IPHUCYTCTBUM Karajau3aropa M IpPU  BBICOKOU

TeMIlepaType:

CgHsNO5 + 3H, — CgHsNH, 4+ 2H,0

AHMIH (heHUIaMHH) — OpraHHYecKoe COEIMHEHUE C
NH o dopmynoit  CeHsNH2, mpocreitmuii apomarudeckuii amus. [IpencraBnser coOoit
0ECIBETHYIO MACIISTHUCTYIO JKUIKOCTh C XapaKTEPHBIM 3aI1aXOM, HEMHOTO TsDKEIlee
BOJBl M IUIOXO B HEH pacTBOpPHUM, XOpOIIO PACTBOPSETCS B OPraHUYECKHUX
pactBopuTensix. Ha Bo3nyxe ObICTpO OKHCIsSeTCs U INPUOOpeTaeT KpacHO-O0ypyro
okpacky. SnoBur. Ha3BaHue «@HWIMH» HPOUCXOIUT OT HA3BaHUSA OJHOTO M3
pactenuii, conepxarux uaauro — Indigofera anil (coBpemerHOE MEXTyHAPOIHOES

nasBanue pacrenus — Indigofera suffruticosa).

Bnepble anmnuH Obu1 mosyuyeH B 1826 roay nmpu MEeperoHKE MHAMIO C  U3BECTHIO
HEMELKHM XUMUKOM Ommo Yugpepoopoenom (nem. Otto Unverdorben), xoropeiii nam emy
Ha3BaHUE «KPUCHATIIUH).

B 1834 r. @. Pynze oOHapyXul aHWIMH B KaMEHHO-YrOJbHOM CMOJE€ M Ha3Bal
KKUAHOTIOM.

B 1841 1. 1O. ®. ®puywie nonyums1  aHUINH
HarpeBaHueM uHauro c¢ pactsopom KOH u Ha3pan ero

CAHUTUHOM.
B 1842 T. aHWJINH OBLIT
MOJTy4YEH H. H. 3ununbim BOCCTAaHOBJICHUEM

HutpoOensona  geiictBueM (NHs)2S wu  HazBan wum
«OeH3UOaMom.
B 1843 r. A. B. I'oghman yCTaHOBUII HOEHMUYHOCHb 6CEX NEPEUUCTEHHBIX COCOUHEHUIL.
[TpoMmblmIIeHHOE TPOM3BOJCTBO (PHONETOBOrO KpacHTENsl MOBEHMHA HA OCHOBE aHWJIMHA
Hayasioch B 1856 rony.

Ilonyuenue
B nOpoMBIIUIEHHOCTH aHWIMH IIOJIy4arOT B JBe craaud. Ha mepBod cranuu
OEH30J1 HUTPYETCSI CMEChI0O KOHIIEHTPUPOBAHHOW a30THOM M CEPHOM KHUCIIOT MPU TeMIIepaType
50—60 °C, B pe3ynpTaTe oOpasyercs HUTpoOeH301. Ha BTOpoM sTarme
HUTPOOEH30J THAPUPYIOT pu  Temmeparype  200—300 °C B
IPUCYTCTBUH KaTaJIN3aTOPOB:

CeHsNO5 + 3H, — CsHsNH5 + 2H,0

45


http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%97%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/w/index.php?title=Indigofera_suffruticosa&action=edit&redlink=1
http://ru.wikipedia.org/wiki/1826_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D0%B3%D0%BE
http://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BD%D1%84%D0%B5%D1%80%D0%B4%D0%BE%D1%80%D0%B1%D0%B5%D0%BD,_%D0%9E%D1%82%D1%82%D0%BE&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://de.wikipedia.org/wiki/Otto_Unverdorben
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B8%D1%86%D1%88%D0%B5,_%D0%AE%D0%BB%D0%B8%D0%B9_%D0%A4%D1%91%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%97%D0%B8%D0%BD%D0%B8%D0%BD,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%97%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%97%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B2%D0%B5%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/1856_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%82%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%82%D1%80%D0%BE%D0%B1%D0%B5%D0%BD%D0%B7%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80

BriepBbie BoccTaHOBIIEHUE HUTPOOEH30I1a OBIIIO TPOU3BEICHO C IIOMOIIBIO XKele3a:
4C6H5 NOE + OFe + 4H20 — 4C6H5 NHE + 3FE304
JpyrumM crmoco0oM IMOTydYeHHE aHWUJIMHA SIBJISICTCS BOCCTAHOBIICHHE HUTPOCOSIMHEHUN —
peakuusi 3UHUHA:

CeHsNOy + 3(NH,).S — CgHsNH> + 6NH5 + 3S + 2H,0

Xumuueckue ceoiicmea

Jnsa  aHunMHA  XapakTepHbl  peakUMuM KAk 10  aMUHOIpymlme, Tak |
10 apOMATUYECKOMY KOJIbily. OCOOEHHOCTH ITHUX PEaKilvii 00YCIOBICHBI B3aUMHBIM BIIUSTHHEM
atoMoB. C OJIHO# CTOPOHBI, OEH30JbHOE KOJIBIIO OCIa0JIIET OCHOBHBIC CBOMNCTBA aMHUHOTPYIIIIbI
[0 CPaBHEHUIO C aTU(paTHYCCKUMH aMUHAMH U Jake ¢ amMmmuakoM. C Ipyroil CTOPOHBI, MOJ
BIIMSHUEM aMHUHOTPYIIbI OCH30JIbHOE KOJIBIIO CTAHOBUTCSA 00Jiee aKTUBHBIM B pEaKIHsX
3aMelleHus, 4eM OeH3oi. Hampumep, aHWJIMH SHEPTUYHO pearupyer ¢ OpOMHOM BOIOW C
obpa3zoBanuem 2,4,6-rpubpomanunuHa (OeNbIil 0CamoK).

AHMIMH (aMMHOOEH30JT) MPUMEHSATCS B TIPOU3BOJCTBE KPACHTENIEH, HICKYCCTBEHHBIX CMOJ,
TEKCTUJIBHOW M (apMalleBTUYECKON NpOMBINIIEHHOCTH. OTpaBjieHMe AHHJIMHOM BO3MOYKHO
IIPY MOCTYIJICHUM aHWJIMHA B OpPraHU3M 4epes3 poT, AbIXaTelIbHbIE IMYyTH U KOXKy. Hakarusaercs
B IIOJIKO)KHOM OCHOBE M MAPEHXUMATO3HBIX OpraHax. SIBisiercss MeTreMorio0MHOOpa3yromum
AJ10M, TOKCUYECKH BJIMSAET Ha LICHTPAJIILHYIO HEPBHYIO CUCTEMY, IAPEHXUMATO3HbBIE OPTaHbl.

@puonué @epounano Pynze - (1794 — 1867) - HeMEIKHii XUMUK - OPTaHUK.
Baxneiiimue HayyHble pabOThI MOCBALIECHBI U3YUYEHUIO OPraHUYECKUX
COCIMHEHHI, B TOM YHCIIe alKajJoua0B u kpacuteneid. B 1819 roxy ommcan
TOKCHYECKHE CBOMCTBA aTpONMHA U €r0 CHOCOOHOCTb PACHIMPATH 3pavyoK,
BBIJICJINI u3 KOPBI XUHHOTO JepeBa XMHHUH (32 ros
no II. XK. Ilempthe u K. b. Kapanry). HcciaenoBan nBeTOYHBIE
MUTMEHTHl W JyOuibHBIE BemiectBa. B 1831 romy Bo Bpems smuaeMuu
XO0JIephl MPEI0KUI UCIOIb30BATh XJIOP B KauyecTBE JI€3MH(UIUPYIOIIETO
cpenctBa (BMecTo ykcyca W cepHHcToro rasza). B 1834 ropy Beimenun
13 KAMEHHOYTOJIHOW CMOJIBI KapOOJIOBYIO KHUCJIOTY, MHPPOJI, XHHOJWH U aHWIHH («KUAHOJ»);
OOHapyXWl, YTO OKHCICHHE aHWJIMHA MPUBOJUT K OOPAa30BAHMIO OKpALICHHBIX MPOAYKTOB.
[Tosryunn u3 aHWIMHA JEHCTBUEM XJIOPHOM M3BECTH CUHMN KpacuTelb, a JeiicTBHEM OMXpomMara
KaJIUs U CEPHOM KUCIOThI — YEPHBIN.
ABTOp TpéXxTOMHOW MOHOrpapuu «Xumusi kpacureneit» (1834—1850), yueOHMKa
«OcHoBsl xumum» (1846—1847).

Huxonain Huxondesuu 3unun (1812— 1880) — Bbimaromnmiics
PYCCKHI XUMUK-OpraHUK, akajgeMuk llerepOyprckoil akajzeMuu Hayk,
nepBbIii npe3ugeHT Pycckoro xmmmdeckoro odbmectBa (PXO) (1868-
1877).

3UHUH BIIEPBBIE
HOJTYYHIT OeH30MH KOH/IeHcaluen OeHzabaeruaa B
NOPUCYTCTBUM LIMAHUCTOTO Kajusi W OEH3UJ OKUCIEHHEM OeH30MHa
a30THOM  kucinotoil. B 1842 romy 3uMHMH OTKpPBUT  PEAKLUIO
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http://ru.wikipedia.org/wiki/1819_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%97%D1%80%D0%B0%D1%87%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BB%D1%8C%D1%82%D1%8C%D0%B5,_%D0%9F%D1%8C%D0%B5%D1%80_%D0%96%D0%BE%D0%B7%D0%B5%D1%84
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%B0%D0%BD%D1%82%D1%83,_%D0%96%D0%BE%D0%B7%D0%B5%D1%84_%D0%91%D1%8C%D0%B5%D0%BD%D0%B5%D0%BC%D0%B5
http://ru.wikipedia.org/wiki/1831_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/1834_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BC%D0%BE%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D1%80%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BD%D0%BE%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/1812
http://ru.wikipedia.org/wiki/1880
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA
http://ru.wikipedia.org/wiki/1868
http://ru.wikipedia.org/wiki/1877
http://ru.wikipedia.org/w/index.php?title=%D0%91%D0%B5%D0%BD%D0%B7%D0%BE%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D1%8F_(%D1%85%D0%B8%D0%BC%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%B0%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B9_%D0%BA%D0%B0%D0%BB%D0%B8%D0%B9
http://ru.wikipedia.org/w/index.php?title=%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BB&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/1842
http://commons.wikimedia.org/wiki/File:Friedlieb_Ferdinand_Runge.jpeg?uselang=ru

BOCCTAHOBJICHHMSI ~ apOMATUYECKUX  HHUTPONPOMU3BOAHBIX B  apOMaTHYECKHME  aAMMHBI
nevicrBueM cepauctoro amMmmonusi (Peaxius 3uHuna). CHHTE3bl 3MHUHA MOCITYXHIIM HAYYHOM
OCHOBOM JUIsl CO3/IaHUsI NMPOMBIIIJIEHHOCTH CUHTETUYECKHX KPAacHUTelNIel, B3pbIBUATHIX BEIECTB,
(dapManeBTUYECKUX MPENnapaToB, AYIIUCTHIX BEIIECTB U JIp.

®punme FOmmii ®égopoBuu - (1808r. — 1871r.) - poccHiiCKMil XUMUK ¥ OOTaHUK.

[lepBrie paboOTHl CBSI3aHBI C W3BJICYECHHEM JIEKApCTBEHHBIX

BeuiecTB M3 pactenuil. Ilocnemyroniye wuccienoBaHUs OTHOCATCA

TJIaBHBIM 00pa3oM K 00JIacTH opraHudeckoid Xxumuu. M3yuan (koHerl

1830-x) mpou3BOIHBIE MOYEBOM KUCIIOTHI, ITYPITYPOBYIO KHCIOTY U €€

COJM;, YCTAaHOBWJI TPHUPONY MYpeKcHaa — aMMOHHEBOH COJH

nypnypoBoil kucinotbl (1839). Ilpu pa3nokeHUM HMHIUTO BBLIEINIT

(1840) aHTpaHUIIOBYIO KUCIIOTY U omucan e€ pacmal ¢ o0pa3oBaHUEM

YIJEKUCIOr0 Ta3a W a30THCTOr0 OCHOBAaHHWA, KOTOpPOE Ha3Bal

AQHWIMHOM. YCTaHOBWJI, YTO OKHUCJICHHE aHWIMHA TMPUBOJIUT K

o0pa3oBaHMIO OKpalleHHBIX coeauHeHui. OTkpwi1 (1858) peaxiuio

MUKPUHOBOM KHUCIOTHl C apOMAaTUYECKUMU YIIEBOJOPOAAMH, MPUBOMISIIIYI0 K 0Opa3oBaHUIO

XOpOIIO KPUCTAUTU3YIOIIUXCA MOJICKYISIpHBIX coenuHennid. Otkpbur (1858) kap6azon B

KaMEHHOYTOJILHOM JIErTe, BBIICTIIT YTIIeBO0poabl aHTpateH (1857), peren (1858) u dpenantTpen

(1869). Otkpsin (1868) peakTuB, YyBCTBUTEIBHBIA HA YIJIEBOJOPOIbI, — -AMHUTPOAHTPAXUHOH
(peaxmue @puywe).

8. «XHMHA B cTpouTeancTBe» 11 Kiace
Keiic

W3BecTHAK, TO-BUAMMOMY, OBUT TEpPBBIM CTPOUTEIBHBIM  MaTEpHAIOM, KaKOM
WCTIOJIb30BaJ 4esoBeK. M3 ero minT coopyKeHbl €runeTckue nupamuasl 1 Benukas kurtanckas
cteHa. Hama cromuiia MockBa mpo3BaHa OeNOKaMEHHOW HMMEHHO MOTOMY, YTO MHOTHE e
3/IaHUsl BO3BEJICHBI U3 M3BECTHSAKA. [IpOYHOCTH KIIagKku IPEeBHUX COOPYKEHUI oOecrednBanach
uJeanbHOM NOATrOHKOM KamHed. (Bsokymue wmartepuanbl Torja He MNpUMEHsM BoBce. Wx
Hay4YUJIUCh MIPUTOTABIUBATH MHOTO MO3XKeE. )
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http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%B0%D0%BC%D0%BC%D0%BE%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%97%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%92%D0%B7%D1%80%D1%8B%D0%B2%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0

beron 6b11 n306petén emé B JpeBHem Pume. Onu n3zo0penu 6eTOH, KOTOPbIH, 3aCThIBa,
nproOpeTan MPOYHOCTb U IOJITOBEYHOCTh KaMHSI.

[Mpuxomunocs nu Bam HAOMIOAATh, Kak pa30MparoT CTapuHHBIC 3/4aHUSA? DTO OYCHb
Helnerkoe zieno. Paboune ¢ nmpeBenuKuM TPYJAOM OTJIAMBIBAIOT OT CT€H KUPNUYH. MOXKET ObITh,
HAIllM Tpanrypsl 3HaANM KakoW-HHOyas cekper kinagku? Her. OxasbiBaercsi, MOJATIUBBIM,
MSTKHH, KaK TE€CTO, U3BECTKOBBIN PAcTBOP, KOTOPBIM CKPEIUISUIM KUPIIUYM, BIIUTHIBAET B ce0s
yIJIEKUCTBIA ra3 u3 Bo3lyxa. IlocTenmeHHO OH CTaHOBUTCS TEM K€ KpENbIIIOM, KaKMM Obul
IIEPBOHAYAJIbHO, - W3BECTHAKOM. B COBPEMEHHOM CTPOMTEIIBCTBE M3BECTh IIOYTHU HE
npuMeHseTca. Bo-mepBpIX, Macca CIMIIKOM JIOJTO TBEPAEET; BO-BTOPBIX, COXHET OHA
HEJ0CTAaTOYHO OBICTPO; U B-TPETHUX, IPOYHOCTH 111BA HEBEIMKA.

3amanuda:

CocraBpTe OW3HEC-IPOCKT TIO TEXHWYECKONW xumuu (mpe3eHTanuio0). B Bamewm
pacnopsKEeHUMH MMEETCsl Chlpb€ — M3BECTHSK. Baia 3ajaya — co3aTh HOBOE IIPOU3BOJICTBO Ha
MUMEIOLIEMCSl  ChIPbE, II0Ka3aTh BO3MOXKHOCTH CO3JAaHMs JpYruxX NIpou3BOoACTB. OTpasuTh
IpUMEeHeHHe, o0IIMe MPUHLUIIBI U METOJIbI IIPOU3BOICTBA, CXEMY IPOU3BOJICTBA (PEaKIIMOHHBIN
anmapar), yka3aTb XUMHUYECKUE PEaKI1H.

Craiiipl JOJKHBI PACKPBITh COIEPIKAHUE CIIETYIOIUM 00pa3oM:

o 1-b1i1 cnaiig — MCTOYHMK CBIPBS, MECTOPOXKJIEHHUE, 10CTaBKa (KapTa, MyTh);

O 2-0ii ciaii — ChIpbe, €ro MOATrOTOBKA, XapaKTEPUCTHKA;

o 3-mil cmaiig - cXxemMa TEXHOJIOTUYECKOro Iporecca (YIpoleHHas); MPUHIIMIIEI
IIPOU3BO/ICTBA;

o 4-plii craiil — XUMUYECKHE PeaklUu (MEXaHU3MBbI, €CJIM BO3MOXKHO);

O 5-blii craiia — annapaTsl, 000pyI0BaHUE;

o 6-0ii ciaiig — roroBast MPOAYKLUS, XapaKTEPUCTHKA;

o 7-oH crnaiij — mpUMEHEeHHE TOTOBOM MPOAYKIIUU;

o 8-oii cinaiig — npoGsieMbl OXPaHbl CPE/Ibl; TEXHUKA 0€3011aCHOCTH;

o 9-p1ii cnaii — ucropuueckue (PaxThl, MEPCOHATNH, TOPTPETHI (ITPU BO3MOKHOCTH);

o 10-wr1if cnaiiy — TUTEpaTypHbIC NCTOYHUKH, B TOM YHCIIE, CCHUIKH Ha CAHTHI.

HNHpopmannoHHBI MaTepHaJl

§19 cTp. 94 - 100 11 knace
http://www.cement-zavod.ru/cement_producing.html
http://www.stroymehanika.ru/article 27.php
http://www.transbeton.ru/technology/
http://m350.ru/articles/more/v/id/9/

http://ural-plit.ru/statii/78-tehnologiya-proizvodstva-
betona

Texnonozus ppecku no colpoii wimyKkamypke

TexHonorust (Qpeckr OCHOBaHA Ha ECTECTBEHHBIX
CBOMCTBaX W3BECTH TMPH  BBICHIXaHUU  MOCTENEHHO
MIPEeBPAIATHCS U3 KUIKOTO B KOJJIOUTHO-KPUCTAIITNIECKOE
BemecTBo. OT Ka4ecTBa M3BECTH OYCHD CHJILHO 3aBHCHT KaK
X0 pabOTBl, TakK H COXPAaHHOCTh 3aKOHYCHHOTO
M300paKEHUS, MO3TOMY IS CO3JIaHUS IITYKATYpKHA TIOJ
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(GpECKOBYI0 pPOCIUCH HEOOXOIHMMO B3ATHh CBEXKYI XOpOIIO OOOXIKEHHYIO H3BECTh CamMoro
JYYILIEro copTa U "3aracuth" ee - B eMKOCTb ¢ OOJIBIINM KOJIMYECTBOM BOJIbI OU€Hb MOCTEIIEHHO
BCBITIAETCS M3BECTh, MPH STOM HEOOXOAMMO OBITH OUEHb OCTOPOKHBIM, ITOCKOJIBKY U3BECTh NPU
ralieHud O4YeHb CHUJIIbHO HarpeBaercs. [lociie Toro, kak M3BECTb 3araiieHa, €l Hy)XHO JaTh
BBICTOSITECS. B BOJIE WJIM B MOKPOM COCTOSSHUM B TE€UEHMM KaK MOYKHO 0oJiee IIUTENIbHOTO
nepuojia BpeMeHH. JKenaTelbHO KaKk MUHUMYM I'OJl, XOTs €CJIi OOCTOSATENIbCTBA HE MO3BOJISIOT
3arOTOBUTh HU3BECTh 3a0JaroOBpEMEHHO, JIONYCKaeTCs W IPUMEHEHHWE HU3BECTH C MEHbIIUM
CPOKOM TallleHHUs.

B kauectBe HamosHUTENeW Ui IUTYKATypKH IOJX (DPECKOBYIO POCHMCH TPaIULIOHHO
UCIIOJIb3YETCSI HECKOJIBKO BUJIOB MaTE€pPHUAIOB, CAMBIM JIYYIUM U3 HUX TPAJAULMOHHO CUUTAETCS
KUpIUYHAs KPOIIKA - MEJIKO MOJOTHIN "KupnuuHblii 60i". Ee nmpenmyliecTBa cOCTOST B TOM,
YTO B CHIPOM HITYKAaTypPHOM PAacTBOPE BOJla C PaCTBOPEHHON B HEM M3BECTBIO, BXOMAAIIAS B ITOPbI
KMpIUYa [P €r0 HAaMOKAHUH, BBICBIXA€T M BBIXOJUT HAa MOBEPXHOCTb OYEHb MENJIEHHO, TEM
caMbIM IIpoJuleBasi o0OIllee BpeMs MPOChIXaHWs IITYKaTypKM W BpeMs paboThl HaJ
n3zo0paxxenrueM. Kpome 3TOro mocreneHHOCTh BbICBIXaHUS oOecrieurnBaeT Haubosee rirybokoe
"mpopacTtanue" 00pa3yoLUMXCcs KPUCTAIIIOB U3BECTH B TOJIIILY OCHOBAHMSL.

KpoMe kupnu4yHOM KpoIIKM (2 IpU OTCYTCTBUM M BMECTO He€) HpPUMEHSETCs IEeCOK,
IpUYEM PEKOMEHJYETCS HCIIOJIb30BaTh MMEHHO PpEYHOW, IIOCKOJBKY Yy HEro camble
pasHopa3MmepHbie "3epHa", TUIOTHO MpUJIETrarmue Apyr K Apyry. M3-3a 3Toro pedHoi mecok
oOiamaeT caMOil BBICOKOW IUIOTHOCTBIO. OTOT (DaKTOp Ba)XKeH, IOCKOJIbKY W3BECTh B
LITYKaTypHOM PacTBOpPE TEXHUYECKH BBIIOJHSAET POJIb MUHEPAIbHOrO "Kied", CKpEeIUISIOLIEero
MeX Iy co0o0i yacTulpl HaroaHUTeNs. [Ipy 3TOM, YeM Guinxke MpuileraHue 4acTHIl IpyT K ApYry,
teMm Bbiie KIT/I n3Becty, u TeM povHee OKa3bIBAeTCA MITYKaTYPHOE MTOKPHITHE B LIEJIOM.

He MeHee Ba)XHBIM, 4eM KUPIIMY WM NE€COK SIBISETCSA TaKOM HAIlOJHUTENb, KaKk pyOsieHas
IEHbKAa WU JIbHSAHOE BOJOKHO, - OHM JEJal0T IITYKAaTypHBIN CIIOM MeHee XpPYNKHUM, MpHiaBas
€My JONOJIHUTENbHYIO JIACTUYHOCTh U YCTOMYUBOCTb K HEOOIBIIUM Je(OpMaLIUAM.

[lepen HaHeceHHEM MITYKAaTypKH HEOOXOIMMO CHayayia MOATOTOBUTH CTEHY WM MaHEb,
Ha KOTOpPYI0 OHa HaHOcHUTCs. CaMbIM JIy4IIMM OCHOBaHHEM Uid (QPECKHU SABISETCS KUPIUYHASL
cTteHa. B ciayyae paboTbl 1o GETOHY pEKOMEHAYETCSl MOMBITAThCS CIENaTh €ro MOBEPXHOCTh
HEPOBHOM, - C/IeNIaTh HETITYOOKHE OTBEPCTHS WIH BHIOOMHBI.

Ecnu xe cTeHa ans ¢pecku ObUIa MPEeIBApUTENIBHO OIITYKATypeHa, CTapylo ITYKAaTypKu
HaJI0 ocTapaThest COUTh, B TEX MECTaX, IJie He COMBAETCA, - OUUCTUTh OT CTapOi KPacKH, MbUIN
U TpsI3H.

Hanecenne mTykaTypHOro pacTBOpa peKOMEHAYETCS IPOBOAUTD B 1BA WIN JaXK€ TPH CIIOS
Ha XOpOLIO CMOYEeHHOe ocHoBaHMEe. [Ipum TpEXCIONHOM TpyHTE MEPBOMY CJIOIO JAr0T
COBEPUIEHHO NMPOCOXHYTh, 3aTEM CMAUYMBAIOT €ro BOJOMW JI0 MOJHOTO HACHIIMIEHHUS U HAHOCAT J[Ba
nociaeAHux. J[ns JIBYXCIOWHOTrO TIpyHTa IEPBOMY CIJIOI0 JAalOT OCHOBATEIbHO IOJBSTH,
OKpPENHYTb, HO HE J0 KOHIA BBICOXHYTb, U TOJBKO IIOCJIE€ ATOIO0 HAHOCUTCS MOCIEIHUN CIION
IITYKaTypKH, 3arjJakWBaeMblii TOJ JKUBOMUCH - "MHTOHAKO". JIng HaHeceHUs KaKIoro
MOCJEIYIOLIET0 CI0sl MOBEPXHOCTh IITYKAaTYPKH OYMIAETCs IIIaTeseM OT oOpasyroleics npu
BBICBIXaHUH U3BECTHU U3BECTKOBON KOPKH.

B Hawane paboThl, KOrja ITyKaTypKa eIle JOCTaTOYHO ChIpas, J€JaeTcsl PUCYHOK.
[Tpouecc co3zmaHusi pUCyHKa IMOAPAa3yMEBAaeT TBOPUECKHM IMOMCK M HAaXOXJACHHE HaWIydliei
BBIPA3UTEIbHON "KOHCTPYKIMH" i1 n300paxkeHus. TexHHMYecku 3TO O03HAYaeT, 4To Ha JTare
PHUCYHKA B IIEPBOHAYAJIBHBIN IUIaH U300pa)KEHUSI MOTYT BHOCUTHCS HEOOXOIMMbIE HCTIPABJICHHUSI,
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HO K KOHILY 3TOr'0 3Tarna JOJKHBI OBITh UETKO ONpPENEIEeHbl IPaHUIIbl IPOCTPAHCTBA JUISl KK 0r0
U3 JIOKAIbHBIX IIBETOB.

+1 IL1aH-KOHCIEKT YPOKAa XHMUH IO TeMe:

«CoennHeHus1 KaJbUMs U UX UCIIOJb30BaHUE B CTPOUTEIbLCTBEY.

Tun ypoka: ypok-o6o01ieHue.

Buja ypoka: ypok ¢ HCII0JIb30BaHUEM KEHC-TEXHOIOTHH.

esn ypoka:

1. oOpa3oBartenbHasi: 0000LIMTh 3HAHUS O IPUPOJHBIX COEIMHEHMUAX KaJbLUs U 3HAUYECHUU
COEJMHEHUH Kbl B CTPOUTEIBHON UHYCTPHUH.

2. pa3BMBaIOLIAs: Pa3BUBATh HHUIIMATUBY, JIFOO03HATEIBHOCTh, YMCTBEHHYIO aKTUBHOCTb.

3. BocnuTaTeqbHasi: (GOPMHPOBATh KOMMYHHMKATHBHBIE HAaBBIKM, YMEHHS BBIpaOaThIBaTh U
apryMEeHTHPOBAaTh CAMOCTOSITEJIbHBIE PEIICHUS, ApIYMEHTHUPOBATh CaMOCTOSITENIbHbBIE PELLEHUS,
HaBBbIKU COTPYAHMYECTBA B IPYIIAX.

YyeOHunie 3agaun:
l.cucreMaTU3UpOBaTh 3HAHUS O CBOMCTBAX COECIUHEHUMH Kayblus, OOYCIaBJIMBAIOLUIMX HX
HIMPOKOE NIPUMEHEHHUE B CTPOUTEIBHON UHIYCTPUH;
2.(hopMupOBaTh YMEHUS PACKPBIBATh B3aUMOCBS3b HAYKU U MPAKTHKY;
3.bopMupoBaTh yMEHHs HCIOJB30BATH IIOJYYEHHBIE 3HAHUS B CBOCH MpodecCHOHATBLHON
JESITEIIbHOCTH.

OOopynoBanue M peakTHUBBI: 00pa3llbl BellecTB 0e3 Ha3BaHUU (anebacTp, W3BECTh H
Mell), COJIsTHasl KHCJOTa, JakMyc, (eHondranenH, Boja, MPOOMPKH B INTATHBE, CTEKISHHBIC
HAJIOYKH, CTEKJITHHBIE IIJIACTUHKU.

Paznarounsblii MaTepuas: keiic «9BpuKay, IpaBuia paboThl ¢ Keiicom

ILi1an ypoka.

Keiic «IBpuka»

1. [ToaroroBuTEILHBIN dTAI.
KonkpeTtu3zanus npernojgaBareiem Leau ypoka.
2. O3HaKOMUTEIbHBIN ITAI.

Bosnieuenne oOyuaromuxcs B KHMBOE OOCYXJIEHHE KOHKPETHOM cuTyamuu (Ciiydail u3
PO EeCCHOHAIBHON TTPAKTUKHU 00yUJarOIINXCH).

2.1. BBegeHue B CUTYaIHIO.

JleiicTBue pa3BopauMBaeTCs Ha OJHOW M3 CTPOMTENbHBIX IJIomanok BOmm3u T. Kypck.
JleiicTByronue JaMIa: mactep Hpou3BOJACTBEeHHOro oOyueHus OterHoBa Omnbra VIBaHOBHA;
oOyyarommuecs: rpynnbsl Ne6 no npodeccun «Mactep oTAeno4YHbIX paboT»; Urops, OGpuraaup
Opuranpl Nel; Bukrop, Opuranup Opuraas Ne2; kia10BUIHK.

2.2. Onucanmne curyauuu. OtBetHOBa Osbra lBaHOBHA yXe B C€Mb 4acOB TPHUALIATH MUHYT
yTpa NpuObLIa HAa CTPOUTEIBHBIH OOBEKT, IJl€ MPOXOAUIN IMPOU3BOJCTBEHHYIO MPAKTHKY €€
yueHukH. Jlo npuesna aerei el HeoOX0AUMO OBLIIO ONpeAETUTh (PPOHT PabOT HA CErOAHSIIHUN
JIeHb ¥ paclpeaenuTh pedsT no pabouum mectaM. JleTssM HpaBUIIOCh paboTaTh Ha CTpOiiKe, TeM
6osee, 4TO UX pabOTy OIJIAYUBAIIN, M OIUIAYMBAJIHM HEIJI0XO0, YTO UX €lle OOJbIle MOCTErHBaJIo.
A 3a j0cpouHOEe 3aBeplIeHHe PaboThl Jake obemaiv mpemuio. B momoskeHHOe Bpemsi Bce
pebsiTa Kak OJUH CTOSUIM IIepe]l MacTepoM M >KAaidu pacnopsbkeHuil. Onbra VBaHOBHaA yxe
BBISICHUJIA, YTO Ha CETO/IHA pedsiTaM HY)KHO OTJeNaTh Ba HEOOIBIINX TOMEIIEHHS], HO B Pa3HBIX
MecTax CTpolku. Pemmnu pa3nenuTsest Ha [Be Opuraibl, 4TOObI HE TOJKATHCSA U HE MEIIaTh APYT
Ipyry npH paboTe, Tak Kak KOMHAThl ObUIM OYeHb HeOoabIMMHU. TyT ke BblOpanu Opuragupos,
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Urops u BukTopa, caMbIX aBTOPUTETHBIX pedsT, KoTopeiM B Onbra MiBaHOBHA 4acTo IoBepsiia
OTBETCTBEHHbIC 3aJ]aHMs, Ja M Tpylna uX yBaxana. bpuragupel momyuymin OgaHku (HOPMBI
«M29» 1 ¢ TOMOIIHUKAMH OTIIPABHIIMCH K KJIAJOBIIMKY 33 MHCTPYMEHTOM M HEOOXOIWMBIMU
marepuaiamu. Ha ckimajge XpaHHJIOCH MHOTO pa3sHOOOpasHBIX MaTepHajoB, M JaXe TaKuX,
KOTOpBIE, II0 MHEHHUIO PEOSAT, HE HMMEIM K CTPOUTEIHCTBY HUKAKOIO OTHOILIEHUS: KUCIOTHI,
UH/MKATOpbl, MHTCHOUTOPBl M €II€ 4YTO-TO C HEMOHATHbIMM Ha3zaHusmu. Co ckiaaa
CTPOMUTENBHBIX MAaTepUanoB pedsTa-Opuraaupsl YBUAEIM BBIEXaBIIYI0 MallMHY, A0 Bepxa
HarpykKeHHy0 Memkamu. KiajoBIyk 4To-T0 OBICTPO FOBOPUI BOJUTENIO, Pa3MaxUBasi pyKaMH.
«[lomm OwicTpee, a To 6e3 MarepuanoB ocraHemcs» - ckazan Wropp pedstam. Kiagopumk
WBan IlerpoBuy YmanoB BCTpeTHs peOsAT HE TaK MNPUBETIMBO Kak 0ObdHO. YTO-TO GOpMOUa
cebe Mmoj HOC, Hayajd BbAABATH IIOJOXKEHHBIE IO CIUCKY B HaKJIaJHOH HHCTPYMEHTHI U
MaTepHuaibl. «A anebacTp ¥ MeJ s He MOTy BaM JaTb» - 3asBui MBan IlerpoBuu. - Ha ckian
3aBE3JIM MEIIKHM C U3BECTHIO, MEJIOM M ajiebacTpoM, HO Bce MEUIKM Oe3 HazBaHUil. I, ux 4ro, Ha
A3BIK JIOJDKEH onpeaenuts. OQHy NapTUIO g YK€ OTIpaBWil 00paTHO, 4TOOBI MOMEHSUIH, a 3TU
MeIIKU Tocie obena orBe3yT. Tak uTo kIuTe, KOrja MaliMHa oOpaTHO mpuenet». [lenath
Heuero, Mrops n Buts ¢ moMouHuKamMu OTHPAaBMIIMCh HA CBOUM OOBEKTHI 0€3 MOJIHOro Habopa
MaTepHuagoB. BUKTOp pemu, 4To Hy’KHO YCTaHOBUTH JAEKYPCTBO Y CKJIaJia, YTOOBI HE IPO3EBATh
npuObITHE MalIMHbL. « KM Tenepb, KOrja MalllMHa BO3BPAaTUTCS C HY)KHBIMHM MaTepuajamu. 3a
IOJI JTHS BPAJl JIU YCIIEEM CIPaBUTHCA ¢ paboroit» - WUropp ObL1 HacTpoeH Ha paboTy, emy
XOTEJIOCh, YTOOBI €ro Opuraaa ObICTpee CrpaBHiIach, HO TEHEPh BCE IIAHBI PyIIMINCh. U TyT ero
oceHmno. OH ocTaBWJI PeOAT M OBICTPHIM IIIArOM, MOYTH OEroM MoCHemui Ha ckiaa. Yepes
nosyaca y ero Opurajpl ObUI0 Bce HEOOXOIMMOE.
3aganue.

1. Pa3Gepute TaHHYIO CUTYalLlUIO, IPOBEIUTE aHAIIU3.

2. Kakoii cioco6 pemenus npo6iaemsl Hamen Urops? OcyiiecTBuTe NpakTHYECKH.

3. Tlo xkakoMy IyTH MOULUIA OBl BbI?

4. Ilpuronmarcs 1M 3HAHMA, T[OJIY4YEHHbIE U3 JAHHOM CHUTyallud, B Ballel

npodeccuoHaNbHOM 1eATeNbHOCTH?
2.3. UndgopMauMoHHbIN MaTepual.
BaxkHeililue npupoaHble cOeIMHEHUS KAIbIHA

HasBanue Munepana Xumuueckast popmyna Baxueiiime MECTOPOXKICHUS
(OCHOBHOM COCTaBHOM
4acTu)

W3BecTHAK,  Mpamop,  Mel, CaCOs [Iupoko pacmpocTpaneH
paKymeyHuK

['uric CaS04 * 2H20 [Iupoko pacmpocTpaneH
®dochopur u anatur Casz(POa4):2 [Iupoko pacmpocTpaneH
Honomur CaCQOs » MgCOs [[Inpoko pacnpocTpaHeH

Kanbuuii — yriexkuciablii
Kap6onat xanbuus CaCO3 - 0HO U3 camMbIX paclpOCTPAaHEHHBIX Ha 3eMJie COeIUHEHUH.

Munepansl Ha ocHoBe CaCOs3 TOKpHIBAIOT 0komo 40 MITH. KM?

36MHOM NOBepXHOCTH. Me,
MpaMop, U3BECTHIKHU, pakymedHukn — Bce 3To CaCO3 ¢ HeOOMBIIMMH MPUMECSIMH, 2 KaJTBIIUT
grcteiii CaCOs,

Camblii BaXKHBIH M3 3TUX MHHEPAJIOB — U3BECTHSK. MI3BECTHSIKM €CTh MIPAKTHIECKH BE3JIE.

P AKYIICYHUKH — HU3BCCTHAKU OPraHUYCCKOro MPOUCXOXKICHUS. 3HaMCHHTBIC OJICCCKI/IC
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KaTakOMOBI — 3TO OBIBIIME KAMEHOJIIOMHHU, B KOTOPBIX JOOBIBAIM PaKylleyHUK. 13 u3BecTHAKOB
[JIABHBIM 00Pa30M CIIOKEHBI M 3aIajHble CKJIOHBI Y paa.

B unctom Bue N3BECTHSIKU — O€I0T0 MIIM CBETIIO-XKEJITOrO LBETA, HO PUMECH NMPHUAAIOT
uM Oojee TEMHYIO OKpacKy. M3BecTHSK He3aMeHHMM B IPOM3BOJACTBE ILIEMEHTa, KapOuia
KaJbIIMA, COJIbl, BCEX BHJIOB U3BECTHU (TAIICHOM, HETAIICHOM, XJIOPHOH ), OEMIBHBIX PaCTBOPOB U
MHOI'MX JIPYTHX IIOJIE3HBIX BeLIECTB. be3 M3BecTHsAKAa HE OOXOAUTCA HU OJHO CTPOUTENIBCTBO.

Bo-nepBbIX, M3 HEro camoro CTpOST, BO-BTOPBIX, M3 H3BECTHsKAa JAEIAl0T MHOI'ME
CTPOUTENIbHbIE MaTEpHUAIBL.

Jlpyrasi pa3HOBUAHOCTb YIJIEKUCIOrO KaybLus — Mesl. Mell — 3TO He TOJbKO 3yOHOMH
MOPOUIOK U IIKOJIbHBIE MENKU. ETo HCIoNb3yoT B OyMa)KHOW U PE3MHOBOM MPOMBIIIIEHHOCTH —
B KauecTBE HAIIOJHUTENS, B CTPOMUTEILCTBE U IPU PEMOHTE 3AaHMNW — Ui mobenku. Ilpu
CONPUKOCHOBEHHMHU € KUCIOTAMU MEJI «BCKUIIAET.

Tperbsi pa3sHOBUAHOCTH KapOoHaTa KajlbIUsi — MpaMop — BCTpeudaercs pexe. B
CTPOMUTENBCTBE MpaMop (BCeX LBETOB M OTTEHKOB) HCHOJNB3YIOT HE CTOJIBKO Kak
KOHCTPYKLIMOHHBIH, CKOJIbKO KaK OOJUIIOBOYHBINA MaTepHal.

J10710MUT - BasKHBIN OTHEYIIOPHBII MaTepuall ¥ ChIpbe /IS IPOU3BOICTBA LIEMEHTA.
Kaabumii — cepHOKHCIIBIH

Cynpdpar kampimst CaSOs ToXe HIMPOKO pacnpocTpaHeH B mpupojae. M3BecTHIH
MHHepan runc — 31o kpucrawtoruapar CaSO4 ¢ 2H20. Kak BsxyIee, I'UIC HCHOIB3YIOT yXkKe
MHOT'0 BEKOB, UyTh JIM HE CO BPEMEH eruneTckux nupamuj. Ho npupoaHomy rumcy (TrHIcoBoMy
KaMHIO) HECBOWCTBEHHA CITOCOOHOCTH TBEPAETh HA BO3JYyXE U MPH ATOM CKPEIUIATh KaMHH. DTO
CBOWCTBO runc npuodperaet npu odxure. Eciayu npupoaHslil TUIC NPOKATUTh IPU TEMIIepaType
He Bbime 180°C, oH TepseT TpW YETBEPTH CBsA3aHHONM ¢ HuUM BoAabl. [lomyuaercs
kpuctayorgapat cocraa CaSOs ¢ 0,5H20. Dto anebactp, WM *OKEHHBINM THIIC, KOTOPBIA
UCIIOJIb3YyeTCs B CTpouTenbeTBE. [IoMMMO BSDKYIIMX CBOMCTB Y JKXKEHOI'O THIICA €CTh €Ille OJHO
II0JIE3HOE CBOMCTBO. 3aTBepleBasi, OH HEMHOIO YyBEIMYMBAeTCs B oObeMe. DTO IMO3BOJISET
MOJIyyaTh XOPOIIME CIENKHU U3 Tulica. B mpolecce TBepAeHUS #OKEHOTO TMIICA, CMEIIaHHOIO C
BOJIOM  (TMIICOBOTO TecTa), NOJATOPhl MOJEKYJIbl BOJbI, TMOTEPSIHHbIE MpU  OOXKMreE,
NPUCOCTUHSIOTCA, M CHOBa moiydaercss TurcoBblii kameHb CaSOs ¢ 2H20. Ecmm o06xkur
THIICOBOTO KaMHsI BeCTH pu Temnepatype Boiie S00°C, momydaercs 6€3BOJHBIN CEPHOKUCIBINA
KadbIMA — «MepTBbIM rumnc». OH He MOXKeT ObIThb MCIIOJIb30BAaH B KAauyeCTBE BSIKYILETO.
«OXHUBHUTH» MEPTBBIM TUIIC MOXKHO. {715 3TOr0 HY»HO NMPOKAJIUTH €ro Npu emie 0osiee BHICOKUX
temneparypax — 900...1200°C. O6pa3yercst Tak Ha3bIBaeMbli THAPABINYECKUNA TUIIC, KOTOPBIH,
Oyayuu 3aMellaHHBIM C BOJIOM, BHOBb JaeT 3aTBEPJCBAIOIIYI0 MAacCy, OYEHb HNPOUYHYIO U
CTOMKYIO K BHEIITHUM BO3JICHCTBHUSIM.

«Kuneaka» u «nmymoHka»

Eme B | B.H.. Jlwockopua — Bpay OpU PUMCKOM apMuu — B counHeHuu «O
JIEKapCTBEHHBIX CPEJCTBAaX» BBEN JUII OKCHAA KajblUsl HAa3BAaHUE «HETallleHas H3BECTbHY,
KOTOpPOE COXPAHUJIOCH U B Hallle BpeMs. CTpOUTENN €€ Ha3bIBAIOT «KUIIEIKOW» - 3a TO, YTO MpHU
TallieHUM BBIIENSIETCS MHOIO Temja, W Boja 3akumaer. OOpa3ylomuiicss mpu 3TOM Map
pasphIXJsieT W3BECTh, OHAa pachajaercs ¢ o0pa3oBaHMEM IyIIUCTOro mopoika. OTtcroaa
CTPOUTEIbHOE Ha3BaHUE TallleHOH M3BeCTH — «rymoHKay. ['amenas u3Bects Ca(OH)2 — ToHknit
PBIXJIBIA MOPOIIOK, 0OBIYHO Oenoro mBeta. [lormomas yriaekucibiii ra3 u3 BO3ayXa, THAPOKCH
KaJblUsl TpeBpallaercs B KapOOHAT Kajblusl, MPOSBISIIOIIMM BsDKylIMe cBoiicTBa. B
3aBHCHUMOCTH OT KOJHMYECTBa BOJBI, J00aBIIeMON K M3BECTH, TallleHUE HUIET OO0 MOJydeHUs
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IMYIIOHKH, NU3BECTKOBOI'0 TECTA, H3BCCTKOBOI'O MOJIOKA HUJIN H3BECTKOBOM BO/JBI. Bce oan HYKHBI
JJId IIPUTOTOBJICHUSA BSXKYIIUX paCTBOPOB.

+2 «3eaenas» xumua» 11 gaacc
Keiic

CoBeplilleHHO OYEeBUAHO, YTO 0€3 JOCTHKEHUH XHUMHUHU, T.e. 0e3 3(()EeKTUBHBIX JIEKAPCTB,
CTPOUTENIbHBIX MAaTepUajoB, HOBBIX BHUAOB TOIUIMBA, MHUHEPAIbHBIX YAOOpPEHUH U CpEICTB
3alIUThl PACTEHM, COBpPEeMEHHOEe oOmecTBO 00oiTHCh He MoxkeT. OJHAaKo, HEeCMOTps Ha
OUEBUJHBIE 3aclyTd XUMHUM B YIYYIIEHUU KayecTBa >KM3HM 4YEJOBEKa, B O0OIIECTBE
nporpeccupyer xemo(oOusi — OTpUIATETIbHOE OTHOLICHHE K XMMHHU U €€ MpOsBICHUsAM. Takoe
OTHOILIEHHE OTYACTH OIMPABJAHO — OHO BBI3BAHO KOMNTSIIMMH 3aBOJCKUMH TPyOamH, SJOBUTHIMU
BBIXJIONHBIMH Ta3aMH, HU3KOKaYeCTBEHHBIMU IHILIEBBIMU J00aBKaMH, OTPABICHUEM BOIOEMOB,
TEXHOTCHHBIMU KaTacTpoQamH.

Uro xe HeoOX0UMO ceNaTh, YTOObl MAKCHMAJIbHO CHU3HUTh HArpy3Ky Ha OKPY>KaIOUI[yIo
cpeny ¥ MUHUMH3UPOBATh IJIATY 3a IPOrPeECC B XUMUUECKON MPOMBIIIIIEHHOCTH?

3aganus
1. OxapaxkTepu3yiiTe OCHOBHBIC IPHUHIUIIBI «3€JIeHOM» XuMuu. KakoBa WX HpaBCTBEHHas
ocHoBa?

2. IIpoKOMMEHTHPYITE BbICKa3bIBAHUE OJHOI'O M3 OCHOBOIIOJIOXKHUKOB «3eseHoi» xumuu [lona
AHacTaca 0 TOM, YTO Jy4llIMe XUMHUKH 3aHUMAIOTCS «3€J€HON» XUMHUEH, IOTOMY YTO «3EJICHAs»
XHUMHUS — 3TO MIPOCTO YaCTh 3aHATUMN XOPOIIEH XUMHEM.

3. IlpuBenure mnpuMepsl HCHOJIB3YEMBIX B IPOMBIIUIEHHOCTH KaTaJIUTHYECKUX MPOLECCOB,
MO3BOJISIIOIIMX MAKCHUMaJIbHO CHU3UTh JHepreTudyeckue 3arparbl. CoCTaBbTE€ ypaBHEHUS
COOTBETCTBYIOIIUX peakiuil. Kinaccuduuupyiite 3TH mpoLecchl ¢ TOYKU 3pEHUSI BO3OOHOBICHUS
pecypcoB. g mpoleccoB,  UCHOJNB3YIOLIMX  HMCUEPHAEMbIE€  PECypeChl, MPEIJIOKUTE
albTepHATUBHBIE CIIOCOOBI TMOJYYEHHsS] NPOAYKTOB, OPUEHTUPOBAHHbIE Ha BO300HOBISIEMOE
CBIpbE.

4. Tlpoananu3upyiite TaOIHIly, B KOTOPOW cojepkaTcsi JaHHBbIE O KOJWYECTBE MOTEPh Ha
KUJIOTpaMM MpOAyKTa - E-(akTop - B pa3inMuHBIX OTpacisiX XMMUYECKON MPOMBIIUIEHHOCTH , U
olpesieNnTe, Kakas W3 HHUX sBJseTcs Haubosiee 3PGEKTUBHOM C TOUYKM 3peHMs 3HaueHus E-
¢axTopa:

IIpoMbINLIIEHHOCTH KoanuectBo ToHH | CoOTHOLIEHHE, KT (E) MO0OYHBIH
NMPOAYKTOB NPOAYKT/HYKHbIN MPOAYKT

Hedrexummueckas 106-108 -0,1

KpynHoTtoHHa)KHas 10%-10° <1-5

OCHOBHAasi XUMUS

ToHkass XuMus 102-10* 5-50

dapmareBTUYeCcKast 10%-10° 25 - 100+

Kak BbI MOkeTe OOBSICHUTD 3TH JaHHBIE?

Ha ocHoBanum ypaBHEHHs peakiy 00XHra MUpPUTa pacCUUTalTe CTENEHb YTHIU3AIMH B
TONW CTaguu TONY4YeHHUs cepHOMl KucinoTel. [Ipennmoxkute U 0OOCHYyHTE HHBIE CHOCOOBI
nosryueHus okcuaa cepsl (1V), uMmeromue ontuManbHble 3HaueHus E-aktopa.

5. Hcnonp3ys pasnuuHble HH(DOpPMAlMOHHBIE HCTOYHUKHU, B TOM uucie HHTepHeT,
ONMILNTE, KaK JOCTH)KEHUS HAHOTEXHOJOTMM MO3BOJISIT PEIIUTh 3aJaud, CTOSIINE Mepen
«3EJICHOW» XUMUEH.
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6. CHOporHO3UpyWTE M OLEHUTE BO3MOXXHOCTH <3EJICHON» XHUMHHU ISl YCTOMYHMBOTO
pa3BUTHS OOILECTBA, a TAKXKe SKOHOMUYECKHE, COLIMATbHbBIE U HHbBIE MPOOJIEMBI, KOTOPbIE MOTYT
BO3HMKHYTb B IIPOLIECCE PEANM3ALUN UIEH «3EICHOW» XUMUHU.

HNupopmannoHHBIi MaTepHaJl

Benénass xummus (Green Chemistry) — mHayunoe HampaBlicHHE B XHMHH, K KOTOPOMY
MOYKHO OTHECTH JIF000€ YCOBEPIICHCTBOBAHNE XMMUYECKHUX TPOIIECCOB, KOTOPOE MOJOKHUTEIHHO
BJIMSIET HA OKpY»Karoiyro cpeny. Kak HayuyHoe HampaBiieHue, BO3HUKIO B 90-e roanl XX Beka.

HoBble cxeMbl XUMUYECKUX PEAKIMiA U IPOIIECCOB, KOTOPBIE pa3pabaThIBAIOTCSI BO MHOTHX
naboparopusx MUpa, MPHU3BAHBI KapIUHAIBHO COKPATUThH BIMSHHEC HAa OKPYXAIOIIYI0 CPEIy
KPYIMTHOTOHHAXHBIX XUMHUYECKUX MPOU3BOJCTB. XUMHUYCCKHE PUCKH, HEN30S)KHO BOZHUKAIOIINE
IPH HCIOJB30BAHUHM AarpEeCCUBHBIX Cpell, MNPOW3BOJICTBEHHUKH TPATUIIMOHHO TIBITAIOTCS
YMEHBIIIHUTh, OTPAHHYNBAS KOHTAKThI PAOOTHUKOB C THUMH BEIICCTBAMHU.

B To xe Bpewms, 3erénas xumus IpenonaracT APYryr CTPaTETUI0 — BIYMYHBBIH 0TOOD
UCXOJIHBIX MaTEpPHajOB U CXEM IPOIECCOB, KOTOPBI BOOOIIEC HCKIHOYACT HCIIOJIb30BaHHE
BPEIHBIX BemIeCTB. TakuMm o0pasom, 3erenass Xumus — 3TO CBOETO pPOAAa HCKYCCTBO,
MO3BOJISIONIEE HE MPOCTO TOJYYHUTh HYKHOE BEIIECTBO, HO IOJIYYUTh €r0 TaKHUM IIyTEM,
KOTOPBIiA, B Ujcalle, HE BPEIAUT OKPYKAIOIICH CpeJie Ha BCEX CTAIUAX CBOETO MOYICHUS.

[TocnenoBarenbHOE HCIIONB30BAHUE TPUHIUIOB 3e1eHot XuMuy TPUBOAAT K CHUKCHHUIO
3aTpaT Ha MPOW3BOJCTBO, XOTs OBl IOTOMY, YTO HE TPEeOyeTCs BBOJUTH CTAIUU YHUYTOXKCHUS U
nepepaboTKA BPEAHBIX IMMOOOYHBIX IPOJYKTOB, HCIIONB30BAHHBIX PACTBOPUTEIICH W APYTUX
OTXOJIOB, — TIOCKOJIbKY HMX TpOCTO He oOpasyercs. CokpallleHHEe YuClia CTaauil BeleT K
SKOHOMHUHM SHEPrHMH, W 93TO TOXE TOJOXHUTEIBHO CKa3bIBaC€TCSI Ha DKOJOTHYECKOW U
9KOHOMHUYECKOH OIICHKE IPOM3BOJICTBA.

B 10 Bpems kak XuMHS OKpYXKarolled Cpelbl U3y4aeT WCTOYHHMKH, PaclpOCTpaHEHUE,
YCTOMYUBOCTh M BO3JICHCTBHE XWUMHUYCCKUX 3arpsA3HUTENCH, XHMHUS s OKpY:Kalolen
cpeabl o0ecreunBaeT XUMUICCKUE PEIICHUS I TOTO, YTOOBI M30aBUTHCS OT 3arpsi3HeHu. [Ipu
9TOM CYIIECTBYIOT CJEAYIONINE BO3MOXHBIC MyTH XUMHYCCKHX pemieHui: 1. YHHUYTOXKATh
3arps3HUTEINH, TTOCTYIUBIUE B OKPYXKAKOIIYIO cpeay; 2. OrpaHuvMBaTh UX PacrpoCTpaHEHUE,
eCJIM OHM JIOKaNbHEIC, 3. [IpekpaTUTh MX TPOW3BOACTBO — IyTEM 3aMEHBI CYMIESCTBYIOIIHX
CHOCOOOB MOJTyYEHHsI XUMUYECKHUX TPOIYKTOB Ha HOBBIEC.

[lepBbic aBa HamMpaBICHUS BXOAAT B 00JaCTh HCCICIOBAHUN DKOJIOTMYECKONH XUMHH;
MoCNie/IHEEe HAMpaBJieHHE TMPEACTaBIsAeT co00H Ty 00JacTh, KOTOpPOW 3aHMMaeTcs 3eJieHasi
XHMHSL.

B 1998 rony I1. T. Anacrac u k. C. YopHep B CBO€ KHUTE «3eneHas Xumus. meopus u
npakmuxay cHOpMyITHPOBAIH BEHAINATh MPUHITUTIOB «3€JICHOW XUMHUW», KOTOPBIMH CIIETYET
PYKOBOJICTBOBATHCSI HCCIICIOBATEIISIM, PAOOTAOIINM B JAaHHOW 00JIacTH:

1. Jlyywe npedomsepamums nomepu, yem nepepadamsiéams u YUcmums 0CmamKu.

2. Memoovt cummesa Haoo @vlOUpamv MAKUM  00pazoM, UMOOLI 8ce  Mamepuavl,
UCNONb308aAHHbBIE 8 NpoYecce, OblIU MAKCUMATILHO nepegeodetbl 8 KOHeUHblll NPOOYKMI.

3. Memoowvl cunmesza no 03MONMCHOCMU cledyem @bloupams mak, YymooObvl UCNOAb3YeMble U
cunmesupyemvle gewecmed Obiiu KaK MONCHO MeHee 8PeOHbIMU ONlsl YellogeKa U OKpyicaloujel
cpeoul.

4. Coz0asas HoBble XUMUYECKUE HPOOYKMblL, HAOO CMAPAMbCS COXPAHUMb dphexmusHocms
pabomol, 00CMUSHYmyio pamee, npu SMOM MOKCUUHOCMb OOJIHCHA YMEHbUIAMbCAL.
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5. Bcnomoeamenvhvle 6eujecmea npu  Npouzeoocmee, maxue, KAK pacmeopument Uil
pazoenqowue azeHmvl, Jgyyuie He UCNONb308aMb COBCEM, d €eClU IMO HEBO3MONCHO, UX
UCNONB308aAHUE O0IHCHO ObIMb 6E38PEOHBIM.

6. Obs3amenvho  credyem yuumvleams IHepeemuvecKue 3ampamsl U UX GIUAHUE HA
OKpYdHcalowyIo cpedy u cmoumocmes npooykma. Cunmes no 603MONCHOCMU HAOO NPOBOOUMb
npu memnepamype, OIU3KOU K memnepamype OKpyxcarouel cpedvl, U Npu ammocheprHom
oasneHuu.

7. Ucxoonvle u pacxooyemvie mamepuanvl 00JHCHbL ObIMb 80300HOBIAEMIMU 80 6CEX CYVUASX,
K020a 5MoO MeXHUYeCKU U IKOHOMUYECKU 8bl200HO.

8. ['0e 803m02CHO, HAOO U3be2amv NOIYHEHUsT NPOMENCYMOUHBIX NPOOYKMO8 (OIOKUPYIOUUX
2PYnn, npucoeouHeHue u CHAmue 3auwumsl u m. o.).

9. Bcezoa credyem omoaeamv npeonoumeHue Kamaiumuieckum npoyeccam (no 803Mo*CHOCU
Haubo/iee ceneKmueHbiM).

10. Xumuuecxuii npooykm oondcen Obimb mMaxkum, 4mooOwbl Nocie e20 UCHONb308AHUS OH He
0Cmasancs 6 oKpyscarowell cpeoe, a pazna2aics Ha 6e30nacHvle NPooyKmol.

11. Hysrcno pazsusams ananumudeckue Memoouxu, Yymoovl MONCHO ObLIO C1e0Ums 8 pedibHOM
epemenu 3a 06pazosanuem ONaAcHvLX NPOOYKMOa.

12. Bewjecmsa u ¢popmul ewgecms, ucnonv3yemvie 8 XUMUUECKUX NPOYECCax, HYHCHO 8blOUpamy
MAaxkum 0opazom, ymoowvl pUcKk XumMu4eckoll ONACHOCMU, 6KII0YAsL YIMEUKU, 83Dbl8 U Noxicap, Obliu
MUHUMATHBIMU.

E. C.JlokteBa u B. B.JIlynun no0aBuiu K 3TOMY CHHUCKY JOINOJIHUTENbHBIN, 13-i
npuHUMIl: Eciu 6vi denaeme 8ce max, KAk HPUBLIKIU, MO U NOAYYUME MO, YMO O0ObIYHO
noxydaeme.

[TyTu, O KOTOPBIM pa3BUBAETCS 3€JE€HAs XMMHS, MOKHO CIPYIIHPOBATh B CICAYIOIIHE
HanpaBieHusi: HoBble MyTH cHHTE3a (YacTo ATO pEaklHH C MPUMEHEHHEM KaTallu3aTropa);
Bo30o6HOBNsIeMbIe HICTOYHHUKHU CHIPbS M SHEPruu (TO €CTh MOJIydeHHble He U3 HedTH); 3ameHa
TPAJIUIIMOHHBIX OPTaHUIECKUX PACTBOPHUTEIICH.

B 2005 rony P. Haiiopu Bblienn Tpu KJIIOUEBBIX HANpaBIEHUS pa3BUTUS 3e1EHOU XUMUU:
UCTIOJIb30BaHNE CBEPXKPUTHUIECKOTO CO2B  KauecTBe  PacTBOPHUTEI, BOJIHOTO
pacTBopa nepeKnucu BOJIOpOJIA B Ka4yecTBe OKHCITUTETI, 17§ UCTIOJIb30BaHUE
BOJIOPOJIa B ACHMMETPHUYECKOM CHHTE3E.

HosBble myTH cHHTE32

Haubonee pacmnpocTpaHeHHBI — HCIIOJIb30BaHUE KaTaan3aTopa, KOTOPBIA CHHKAET
DHepreTHUecKuid Oaprep peakuuu. HekoTopble W3 HOBEMIIMX KaTaIUTHYECKUX MPOIECCOB
00J1a]al0T OYEeHb BBICOKOW aTOMHOM 3P ¢deKTHBHOCTHIO. Tak, Hampumep, MPoOIEecC CHHTE3a
YKCYCHOU KHCIoTH U3 Metanosa 1 CO Ha poJuieBOM KaTaau3aTope, pa3paboTaHHBII
¢upmoit MoncanTo, npotekaet co 100 % BbIxOg0M:

CH30H + CO => CH3COOH

Jpyroe HampaBieHHEe — HCIOIb30BaHUE JTOKATHHBIX HCTOYHUKOB SHEPTUU JIJIsl aKTUBALIUN
MOJIEKYI ((hOTOXUMHUS, MUKPOBOJIHOBOE M3JIyUEHHUE), TO3BOJISIONINX CHU3UTH 3aTPAThl SJHEPTUH.

3ameHa TPAIMIHMOHHBIX OPraHUYECKUX PACTBOPUTEJIEH

Bonpmias Hagexkna BoO3NaraeTcs Ha HCMOIB30BAaHHE CBEPXKPUTHUECKUX JKUIKOCTEH (B
OCHOBHOM, YTJICKHCIIBIN Ta3 M BOJIa, B MEHBIIICH CTEIIEHN — aMMHMaK, 3TaH, POTIaH U Jp.)

Ceepxkputnueckuii  COz y)ke IIHPOKO TpPUMEHSETCS B KadecTBe O€3BpenHOro,
9KOJIOTHYECKHA YUCTOT'O PACTBOPHUTEIST — HAINPUMEp, I SKCTPaKIUU KopernHa U3 Ko(eWHbIX
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3épeH, A(UPHBIX Macesl U3 PaCTEHUU W B KAYECTBE PACTBOPHUTENS ISl HEKOTOPBIX XUMHUUYECKHUX
peaKuui.

Hpyrumu npumepamu sIBJISIFOTCS. PEaKLUU OKUCIICHHS, TPOTEKAIOIINE B CBEPXKPUTHUECKOM
BOJIC, PCAKIUU, MPOTCKAIONIME B BOJHON AMYJILCHUH, a TAaKKe peakuuu 0e3 pacTBOpUTENCH
(BkJrOUast TBep0(a3HbIC PEAKIINH).

Eme onHo mepcrnekTHBHOE HampaBiIC€HUE 3TO HCIOJIb30BAaHME MOHHBIX KUJKOCTeH. OHM
NPEACTABISIIOT COOOM JKMAKHE COJIM TIPH HHU3KUX TeMmIeparypax. OTO HOBBIM KJacc
pacTBOpPUTEIICH, KOTOPBIE HE UMEIOT JAaBJICHHUS HACBHIIIEHHOIO Napa U MO3TOMY HE UCHAPAIOTCS U
HE SIBJISIIOTCS TOPIOYUMHU. VIMEIOT OYeHBb XOPOIIYI0 CIIOCOOHOCTh PAaCcTBOPSATH IIMPOKUE TaMMBbl
BEILIECTB, B TOM 4HClIe U Ouonoaumepsl. MX BO3MOXHOE KOJMYECTBO BHUPTYaIbHO HE
OTPaHHYEHO, U OHU MOTYT OBITh MOJYYEHBI C JTIOOBIMU 3aJIaHHBIMH Hariepe] cBoiictBamu. Kpome
TOTO, OHA MOTYT OBITh MOTYYCHBI U3 BO30OHOBIISICMBIX UICTOYHUKOB, OBITh HE TOKCUYHBIMU U HE
OTIaCHBIMHU JIJISl OKPY>KaIOIEeH Cpeibl U YeJIOBEKa.

Bo300HOB/IsIeMble HCXOHbIE peareHThbl

buopaznoxumblie OJIHOPA30BbIE CTaKaHBbI, clIeIaHHbIe
W3 IOIMIIaAKTHIA.
Emé omuH nyrs, BeAymUMid K LENSAM <«3EJICHOUM XUMHUMW», —
IIMPOKOE HCIOJB30BaHUE OMOMAcChl BMECTO HE(PTH, W3 KOTOPOM
XUMUYECKUE TIPEANPHUATHS TBOPSIT celyac BCE MHOTooOpaszue
BCIICCTB — KOHCTPYKIIMOHHBIC MaTepUalbl, XHMHKATHI, JICKApCTBa, MapPIOMEPHI0 U MHOTOE,
MHOT'0€ JAPYTO€.

C 70-x ronoB XX Beka B bpasunuu, EC, Kurae, CIIIA u apyrux crpaHax MOCTPOEHO
MHO>KE€CTBO 3aBOJOB, KOTOpbIE CETOAHS MAIOT Mopsaka 75 MIpA. J Wil okoysio 60 MIH. T
TOIUIMBHOTO criupTa (nanHbie 2009 T.), MOTy4eHHOr0 OMOTEXHOJIOTUYECKUM ITYTEM U3 CaXapHOro
TPOCTHUKA, KYKYpy3bl, CBEKJbl, MAaTOKX M JPYTHUX HCTOYHUKOB. Takxke OBICTpO pacreT
MIPOM3BOJICTBO A(UPOB KUPHBIX KUCHOT ("Omomuzens'") u, B MOCIEIHEE BPEMs, LEIUTFOJI03HOTO
3TaHOoJIIA.

PabGoTaeT HECKOJIBKO MOIIHBIX 3aBOJIOB IO MOJYYSHHUIO MOJIOYHON KHUCIIOTHI U3 TJIFOKO3HI,
MOJYYEHHON M3 MENacChl U OTXOJ0B LEIUII0JIO3bI. [[pOM3BOANTENLHOCTE TAKOTO MPEANPUATHS
O0yM3Kka K TEOPETHYECKOM: M3 KWJIOTpaMMa TIIFOKO3bl MPOU3ZBOAMTCS KHUJIOTPAaMM MOJIOYHOU
kucnoTel. IlomydenHass pgeméBas MoOJOYHAs KHUCIOTa W €€ aHTWApuA (JIaKTUO) Janee
HCIIONIB3YIOTCS B IPOM3BOCTBE OMOpa3araeMoro nNoJumMepa — MOJUIaKTH/IA.

K memsm 3enéHoil XMMHUM OTHOCUTCS Takke pa3padorka myred 3ddexTuBHOTO
HCIIOJIb30BaHUS TAKOTO ChIPhS, KAK JIMTHUH, KOTOPBIM NTOKA HE HAIIEN IIUPOKOTO MPUMEHEHHUS.

buorexnoaorus

buounxxeHepus Takke paccMaTpUBaeTCs B KadeCTBE IMEPCHEKTUBHOM TEXHUKU IS
JTOCTIDKCHHS 1efiel 3en€HoM XuMHUU. Pl MPOMBINIIIEHHO BaXKHBIX XUMHUYECKHUX COCIUHEHUUN
MOXXET OBITh CHHTE3UPOBAH C BBICOKMMHU BBIXOJAMH C TIOMOIIBIO OMOJIOTHYECKUX AareHTOB
(MHKPOOPTaHU3MOB, BUPYCOB, TPAHCT€HHBIX PACTCHUI U )KMBOTHBIX ).

+3 Keiic «Cuacthe Ha cBajke» 11 Kjace
Jlaboparopuu OJHOTO XUMHUYECKOTO0 KOMOWHATA, MPOU3BOISIIETO KPACUTENH, TIOCTOSTHHO

He xBarano jaeHer. Kaxnpie cyTku sTa jabopaTopus 00s3aTelbHO MPOBOJAMIIA TPOOBI Ha
KayecTBO XMMHUYECKMX peareHToB. OnHa U3 Takux npoO mpeaycMaTpuBaia IMpOKaluBaHUE
MOPOIITKA B OOJBIION MyCTOTENON CIMpaiu U3 KBapieBoro crekia. [locie mpoBeneHus aHanmn3a
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%B4
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B3%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://commons.wikimedia.org/wiki/File:2008-07-14_Biodegradable_cups_at_Chubby's_Tacos.jpg?uselang=ru

CIUpaIb MPUXOJWIOCH BHIOPACHIBaTh, T. K. BHYTpU HEE HaMEPTBO MPHWJIMIAN HEPACTBOPUMBIN
CIICYCHHBIH MOPOILIOK HAMO100Me TTeM3bI.

KBapuesasi cnupanb MMeEET NMPOJIOJIBHOE OTBEPCTUE AMAMETPOM 5 MM IO BCEH JJIMHE.
Juamerp BuTKOB cnivpanu — okosio 200 MM, konudectBo BUTKOB — 20. Kaxkaas civpaib cTouT
IPUMEPHO THICAYY A0JIApOB U 3aKymnaercs B EBpone. TonbKko 3a roJ BEIOPACHIBATH «HA CBATKY»
365 ThIcsY goJIIIAapOB!

Y HOBaTOpoB Ha KOMOMHATe MOSBWIACH HIES: «A €ClUd UYUCTUTh CIHUPAIHU YHOPYroin
CTaIbHOM MpoBosIoKoii?» [TonpoboBam.

Oxkazasioch: TOHKas CTajlbHas MPOBOJIOKA, MMEIOIIAsh OCTPbIA PACIUIIOIICHHBIN KOHel,
pa3pbIXJIAET 0Cal0K BHYTPU CIIMPAJIU U OH JIETKO BBICBINIAETCS. A CIIMpallb MOXKHO HCII0JIb30BATh
MIOBTOPHO, KaK HOBYIO!

Ho BbIAICHMIIOCH, YTO MPOBOJOKOW MOKHO YHMCTUTh TOJNBKO |—2 BHTKa: IPOBOJIOKA
IPYXUHUT, 3aCTPEBAET B BUTKAaX U «PBIXJIEHHUE OcajKa» npekpauaercs. [IpodoBanu npumMeHsTH
pasHbie (110 YIPYroCTH U TOJNIIUHE) MPOBOJIOKHU, TPOCUKH, OJTHAKO MPOYHILAIH JIUIIH HECKOJIBKO
BUTKOB.

KoMmbOunar mo-npexxHemy 3akynall JOPOTHE CIHPAIH U HEC «OMpaBJaHHBIC» YOBITKHA Ha
1abopaToOpHbIE UCCIETOBAHUS.

DTy 3a1a4y caM PyKOBOJMUTEIb 3TOM XUMHUECKOU JTaOOpaTOPUH.

BwmecTto mpoBoioKHM BHYTpPh OTBEPCTHUS HACBINIAIM HEMHOI'O MEJIKHUX KEJIE3HbBIX OIMUJIOK U C
IIOMOUIbI0 MAarHuTa, PacHoJIO)KEHHOTO CHAapy)XH, CTalu IepeMellaTh M BpallaTh ONWJIKH B
KaHajax cnupaiud. OcTpble ONWJIKM OYUCTHIM NPUKUIEBIIMM MOPOILIOK, M CHUpPaId CTalld
UCIOJIb30BaTh MHOTOKPATHO.

Xopo1io, 4To Ha KOMOMHATe HE YCHeNld JHKBUIMPOBATH CBAIKY C HCIIOJb30BAHHBIMU
criupansiMu! A UX TaM CKOIMWJIOCH Mapy ThICSY.
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Bukumnenus: cBoOO HAS DHIIMKIIONEINS.
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