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[loporue aeBATUKNaCCHUKH!

Ha ypoxax xumuu B 8 Kiacce BbI Y3HATH MHOT'O HOBOTO
¥ HHTEPECHOTO 0 XMMHYECKHX 3JIeMEeHTaX M PA3JUYHBIX BelLecTBaX.
Bam CTaJl0 H3BECTHO, YTO B XHMHM NOPUUH BEIECTE OLEHHBAIOT 110
KOJIMYECTBY COAIEPIKAIIMXCSA B HUX YACTHIL — ATOMOB, MOJIEKY.JI, HOHOB.
Ypras yUeOHUK U BLITONHASA OIBITHI, BBl H3YYAIH CBONCTBA M CHIOCOGEI
noJyYeHHs BAXKHEHIINX HEOPraHWYeCKMX COeNMHEeHHH — OKCHJOB,
OCHOBAHMI, KHCJIOT, COJIei.

Tenepb BbI 3HaeTe, Kak OBIA OTKPHIT HePHOAMYECKHIl 3aKOH —
OCHOBHOH 38KOH XHMMHH, YCTAHABJHBAIOUIHI 3aBUCHMOCTS XHMITYEC-
KOTO XapaKTepa sJIEMEHTOB, CBOHCTB UX IIPOCTHIX H CJIOKHBIX BEL|ECTR
oT 3apsAja ALep aTOMOB.

Bee BemecTsa cymecTByIoT 61arofaps cnocoGHOCTH ATOMOB, MOJe-
KyJ, HOHOB COeAMHATHCA APYr ¢ apyrom. Taxoe BsamMmozeiicTsue
HACTHLl Ha3eIBAIOT XMMUYECKOH CBASBI0. 3HAS CTPOEHMe BelecTsa,
MOXHO IIDOTHOZHPOBATL €r0 CBOMCTBA.

B 9 xnacce npofoyKuUTCA Balle 3HAKOMCTBO ¢ OCHOBAMM XHMUH.
Bur ysmaere o mponeccax, TPOMCXONSIIEX B BOLHBIX pacTBopax paa-
JIMYHBIX BelecTB, O THOAX XMMHYECKHX PeaKknuil H ocoBeHHOCTAX MX
HPOTEKaHHA, & BO BTOPOM CeMeCTpe — 0 BasKHEHIINX OpraHHYecKHX
COG/IMHEHUAX, B TOM YHCIE U O TeX, KOTODHIE COEPIKATCH B pacTe-
HHAX, JKUBOTHBIX M OPraHH3Me 4YeJIOBeKa.

Kak u panbmre, Bol 6yzieTe BLITONHATD pPasnuYHbIE ONBLITHL HA YPO-
KaX XMMHH, & TAKMKe BO BHEYPOYHOE BPeMs U JI0Ma, IPe/IBAPHTENHHO
HOJIYYMB paspellieHHe poguTeseit.

Ilpu nposemeEnu xummyeckoro SKCIIEPHMEHTA BAMKHO 3aIlHCHI-
BATh CBOH JeMCTBHA M HaGNIONeHUA. CrapaiiTecs Bcerga HaXomuTH
00bACHeHNe YBUICHHOMY BO BPEeM#A OUBITOB H [IeJIATh COOTBETCTBYIO-
IIHEe BEIBOALL.

Hanomumaem, uro ¥ npaxTHueckun paboTaM HY}KHO TOTOBHTHCH
dapaHee. BapuaHT npaKkTHYeCKO paboTel, 3aaHNs ¥ ONBITHL, KOTOPEIE
BAM ColetyeT BHIIONHUTE, YKAKET YIATEb.

B 9 xnacce BeI Taxke nomIKHEL cobmofaTe npasuia paboTsl B Tex-
HHKY 0e30I1aCHOCTH TIPH BRIIOAHEHNH XUMHUYECKHX OLBITOB.

IToT yueGHHK NIOMOMKeT BaM Hu3y4aTh XHMUI0. B Hauane kaxgoro
Uaparpada ykasaHo, KaKoe 3HAYEHWE UMEeT M3IOMKEHHELH y4eOHbIH
Marepuan, a B KOHIE naparpacda chopmMyanpoBassl BeiBogsl. Texer,
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OTMEeYEeHHBIH CJleBa BePTHKAJBHON IBeTHOH NHHMeil, aZipecoBaH yue-
HUKAM, JKeJaoUHM DACIIMPHTE U yIAyOUTEL CBOM 3HAHMSA 110 XHMHH.
Hononuurenpras HHPOPMALUSA 1 MHTEPecHBbIe (DAKTH! PAsMelIeHkl Ha
nonax. OCHOBHEIE ONpe/ie/leHNs BEIIENIEHE! IIBETOM, & HOBBIE TePMH-
HEI, Ba#Hble YTBEPIIEHHUS M CIOBA C JIOTHYECKHM yIapeHHeM — Kyp-
cuBoM. Teker K /1aGOpPAaTOPHBIM OIEITAM M NPaKTHYECKHM paboTam
pasMeIles Ha [BETHOM (oHe.

Ilocne xaxmoro naparpaga IpHBeAeHbl 3a/laHUA, YOPAIKHEHHT U
3afiavH PasMHYHBIX THIOB; OHM PACHOJIOYKEeHE! IPEeHMYINEeCTBeHHO 110
BO3PACTAHMIO CIOMKHOCTH. B KoHuIe yuebGHUKA HMEIOTCA OTBETHl K
HEKOTOPLIM 3alauaM U yIPaykHeHUAM, CIOBADE OCHOBHEIX TEDMHHOB,
a TaKJke NpejMeTHbI yKasarens. OH noMoxxer GEICTPO HANWTY CTPAHHU-
ny yuebHHKa, HA KOTODOH MAeT peub o6 onpejeneHHOM TepMHUHE,
BeLIeCTBe, ABNEHNH U T. 0. Kpome Toro, 4715t y4eHHKOB, KOTOPEIE HHTE-
PecyIoTCA XMMueH, IPeANaraeTcs CIMCOK COOTBETCTBYOmIell TuTepa-
TYPEI ¥ HA3BAaHHA HHTEPHeT-caliTos.

Baymuusaa paGora ¢ yueGHHKOM IOMOYKeT BaM ray0xe OCO3HATH
CBASH, KOTOpLIE CYIIECTBYIOT MeMJY COCTABOM, CTDOSHHEM M CBO-
CTBaMH BELIECTB, HAYYUTHCA MPOrHOZUPOBATEH M ODBACHATE XMMHUEC-
KHe NPeBpaleHns.

XHMMHIO H3YHaI0T [IJIs TOrO, YTOOL! IOHUMATE, KAK YCTPOSH MUD, 0
KAKHM 38KOHAM OH pasBHBaeTcs, YTOOEI HMCHOIL30BATL PasJHYHEIE
BelllecTBa, He HAHOCA Bpejia cebe u OKpyIKalouei cpene.

Henaem BaM yCIEXOB B M3YYEHUH XHMHH.

Aemoput

pasnen
Bona. PactBopsl

Kampuiii uz Bac, yenemias cJ1080 «pPACTBOPS,
HABepHOe, NpefcTasuT cefe NPO3PAuYHYVIO SKHI-
KOCTh — GeCIBeTHYIO MM OKPAIIeHHYIO, 8 TaKKe
BCHOMHUT O BOJE, KOTOPAA BXOAUT B COCTAB MHO-
I'iX PACTBOPOB.

Ilovemy Boja pacTBOpAeT TO MIM HHOe Belle-
cTB0? CyIecTByeT N CBA3L MEIKAY CHOCOOHOCTHIO
BelllecTBa PACTBOPATHCH H ero crpoeHumem? Yrto
OPOMCXOANT npu obpasoBaHny pactsopa? OTBeTH!
Ha 5TH M IpyTHe BOIIPOCHI BRI HAlifleTe, BHUMATeb-
HO IPOYUTAR Haparpadsl nepBoro pasaena yueGHu-
Ka. Y3HaeTe ¥ 0 TOM, KAKHe YaCTHII CYLIeCTBYIOT
B pacTBOpax, NolMeTe CYyTh XHMHYECKMX PeaKmuil
C yuacTHeM pacTBOpeHHBIX BemlecTs. Kpome Toro,
BBl HAyYHTECh I'OTOBHTH DPACTEOPEI M INPOBOJNTH
COOTBETCTBYIOLIHE BRIYUCTCHU A,

Bopa

Marepuan naparpada nomomer Bam:
> y3HaTb O pacnpocTPaHeHHOCTH BOAb B NPUPOJE;
BLISICHWTL CTPOEHUE MONEKYNbI BOALI
' MOHATL CYTh BOAOPOAHOMH CBA3MK.

Pacnpoerpanensocts & npupoge. Boga — nau-
GoJiee pacmpoCTpAHEHHOE COEMHEHME HA HAaleil
nnasere. OHAa NOKPHIBaeT CBEINIE 2/3 HOBEPXHOCTH
Bemuu (puc. 1). Ipubausurensao 97 % Beeit noxs:
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Puc. 1.
Bopa

Ha NoBEPXHOCTH 3eMNKn

Puc. 2.
Bopa — Hawe
6oraTcTeo

HAXOAUTCS B MopAX M okeanax. Takas Boja
COZIePKUT MHOTHE DACTBOPEHHBIE BEIIeCcTBA.
Ha npecuyo Bogy npuxonurcs 3 %. Ilouru
BCH OHA CKOHIIEHTPHPOBAHA B CHETAX H JIbAaX
AHTADKTHIB!, APKTHKH, DErHOHAX € BETHOI
MepanoToil. Peku u osepa coflepXar JHIIb
0,03 % Bceii BOABI, HMeOIIEHcA HA IJAHeTe.
HMeHHO 3Ty BOAY HEJOBEK HCIOJb3yeT AJIA
ceoux norpebuocreii. IloaTomMy oxpana BOA-
HEIX pecypcos IJaHETHl OT 3arpAsHeHMH
ABIAETCH ONHON H3 BAYKHBIX 38781, CTOAIHX
nepej yesoedecTBoM (puc. 2).

Boja B He3HAYUTETLHOM KOJH4YeCTBe conep-
JKHUTCA B aTMocdepe, NpudeM — B TPEX arpe-
TATHEIX COCTORHUAX: rasoobpasHOM (BOAAHOH
nap o0yclIaBJHBaeT BJIA&MKHOCTDH BO3AYXA),
JRMIKOM M TBepfiomM (TymaH, obraka). Armo-
cepHbIie ocamku (A0 AL, CHET), BRIIANAA HA
3eMHYI0 IOBEPXHOCTH, 38XBATHIBAIOT C coboil nbLIb,
HEKOTOphIe DACTBOPMBINMECH Tashl M TeM CaMbIM
OUMIAINT BO3JIYVX.

Bona cofepskuTCA U B TBepHOi 0D0I0YKe nane-
Th — JauTocdepe, TPUYEM KAk B «CBOGOXHOM»
cocToAHNN (IIOA3E€MHEIE BOAILI), TAK H B ¢ XHMITUeC-
KH CBA3AHHOM» — B COCTaBe Pas3JMYHEIX OPHDOA-
HBEIX COBAUHEHMIT H MHHEDAaJI0oB.

MaccoBas AOJNA BOALI B JKHBBIX OpraHHsMax
cocrasisier ot 50 go 99 % , a B OpraHusMe B3pocio-
ro gesnoseka — okoao 65 Y.

Mpupoaras Boga Bcerfga COAEPMHT NPUMECH.
CpaBHUTENLHO 4YHUCTYIO BOAY nonyqaio'r neperou-
Ho#. Ee HaspiBaloT AMCTHATHPOBAHHOM H HCNO/b-
3yI0T B Hay4HbIX HCCNE[0BaHHAX, HEKOTOPLIX npo-
M3BOACTBAX, ANA NPUroTOBAEHHSA NIEKAPCTB.

Crpoenne monexynsl. XumMudeckas dopmyna
soasl HyO HaBecTHA Kax oMy M3 Bac. 3T0 — MoJe-
KYJIfIDHOE BeI[ECTRO. DNeKTPOHHAA U rpaguuecKkan
OPMYJIBI MOJEKY B BOJBI

HI0: H—(I)
H H
VKA3LIBAIOT HA TO, UTo iBa atoMa ['uiporeda coegu-
HeHHI ¢ aToMoM OKCHTeHA NPOCTEIME KOBAJNEHTHEI-
MM CBAZAMH.

P Kakyio ceasbp HasweiBaoT KosanenTHoi? Kakas
0cOOEHHOCTE SMeKTPOHHOTO CTPOEHHA aToMa
«I03BONAET» €My 00pa3OBEIBATE TAKYIO CBASL C
JApyrHM atomom?

O6paruM BHUMAHHE Ha cTpoeEHe aToMmoB ['uapo-

resa H OxcHreHa (HX aNeKTPOHHBIE (POPMYNEI BhI
cocTaBaANH B 8 Kiacee):

%
o[ 4 (0]

H 15 ls; §0 152s°2p"; ls

Kamnas CcBA3e B MOJEKyJe BOAbI oOpasoBaHA
s-anexTpoHOM aroma I'HiporeHa M OSHUM p-3NeK-
TpoHoM aroma Oxcurena. [IBa p-anekTpoHa aToMma
OxcHreHa, y4acTBYIOUIHE B 9THX CBABAX, ABJIAIOTCH
HECHIAPEHHBIMH H HAXONATCSA B PASHBIX OPOMTAAX.
THockonsKy p-OpGHTANH PACIIOJOMKEHB! IIEepPIeH -
KYJIADPHO ADYT APYTY, MOLeKYna 800bl umeem yzio-
60e cmpoenue'. TIpasma, yrol Mexc gy NpSMEIMH,
COEIMHAIONMMYI LEeHTPEl aToMoB I'mjporeHa u
Oxcurena, cocrasnsier He 90°, a 104,5°:

/<0>
H H
104,5°
Ha pucysake 3 naobpakeHsl ABe MOAEIH MOJEKY-

JaBl BoAkl. B mapocrep:xHeBOI MOAENH CTEPIKHH
HMHTHDYIOT IPOCTBIE KOBAJEHTHBIE CBA3ZH MEmAY

1
Takoe ofBACHeRNE CTPOEHHA MOJIEKY Bl BOAbl ABJMAETCA YIIPOILEHHbBIM.
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Puc. 3.
Mopgenu
MONEKYNE BOAbI:
a — wapo-
cTepMHeBan;
6 — macwrat-
Hagn. benble
WapHUH1 —
aTomsl
lipporena,
HpacHble —
aToMbl
OxcureHa

aroMaM#, a B macmrabHoit Mogenn cobnofeHo
COOTHOIIEHHE PA3ZMEPOB ATOMOB M MOJIEKYJIbI.
Tockonsky Oxcuren — Gosee sIeKTPOOTPHILA-
TeNbHBIH 3J1eMenT, 4em ['upporen, To ofiniue anex-
TPOHHEIE [TADEI CMellleHEk! 0T ABYX aTomos ['ujpore-
HA K atomy Oxcurena. Ceasm O-H ssasiores
nonspHeiMu. Ha arome Oxcurena cocpeporToueH
HeDONBIIOH OTPHIATENLHEN 3apa, a Ha KaskIoM
H3 OBYX aToMmoB I'naporena — noso:uTeIbHEIN:

8

o AT
§ i
i—! ii 0<8<1 (6=0,17)
Hrax, MmonexyJsia Bogsl co cropors: aroma OKcHre-
Ha 3apsarKeHa OTPHLATENLHO, A € IPOTHBONOJIOMKHOM
CTOPOHEI, Tle pasMelleHsl aToMbl 'maporena, —
NoNOMKHATeNEHO. TaKyo MONEKYNY HAZEIBAIOT HO-
JNAPHOM; OHA ARJAETCA AunoseM', T. €. MMeeT JBa
PasHOMMEHHO 3apsAXKeHHBIX noJjioca. Ee yciosHO
H300PAYKAIOT SIJIMIICOM, B KOTOPBI BIMCAHLI SHAKH
«+» U ¢—» Ge3 yKa3aHUA BeJIMYNH 3aPAA0B:
g

IMonapHOCTE MONEKYJL BOAL CYIIECTBEHHO
BJIMAET Ha CBOMCTBA 3TOro BellecTBa.
Bopopopsasa cease. MoNeKyNbl-[HIOJH BOJIEI

MOrYT HPMTATMBATBECA APYr K JAPYrY, 8 UMEHHO,
B+ 25—
arom H otroit Mmontexysier Boasl — k atomy O apyroii.

INEKTPOCTATHYLCKOE BIAMMOEHCTBHE MEKAY MOJEKYIa-
MH ¢ yuacTnem aromos I'umporena massiBarT sodopodnoi

CE6A3BIO.

Bonoponuyio cBA3b NpuHATO 0603HAYATE TPEMSA
Toukamu: H - - - Q. Dra cBH3Ek 3HAYHTENEHO ciabee
KoBaNeHTHOMH. ObA3aTeNbHOE YCIOBHE ee 06pasosa-
HUST — HaJU4Yue B MoJieKyJe aTroma I'uaporena, co-
€IMHEeHHOrO ¢ ATOMOM OHOTO H3 Hauboiee ajex-
TPOOTPHIATEeNbHEIX a3aeMeHTOB (Pnyopa, Oxcure-
Ha, Hurporesna).

Bogopoausie cBAsH CYIIECTBYIOT H B IKHAKOIK
BOME, U BO nbAY. Karkgas MoNeKyJia BOAB! coenHe-

! Tepmun npoucxoaur ot rped, di(s) — msaxcaer u polos — nostoe,

?

-

Puc. 4. Puc. 5.
BoaopogHbie cBazn CHemuHKa
MeMay Monexynamu Bofbl

Ha BOAOPOAHEIMU CBA3AMH C HeTHIPDHMSA APYIHME
(puc. 4). Bro sBAAeTcH HpPHYHHOI XapaKTepHOH
(dopmmu caexnHoK (puc. 5). B unkoi Boge yacTs
BOJIOPOJIHEIX CBASell NOCTOAHHO pPaspylIaeTcs, HO
OIHOBPEMEHHO 00Pa3YIOTC HOBLIE CBAZH.

Boaa — onno n3 nanGoiee pacnpocTpaHeHHEIX B
npupone coexunenuii, Ee momexyna comep:ur
KOBaJIEHTHEIE Toasnpusie cea3u O—H, ameer yrio-
BY10 hopmy u sBaserca monspuoii. Ha kammom
arome I'maporena MoJexyisl BOJAEI COCDENOTOYEH
He0OJBINOH NMONOKHTENBHBI 3apA, a HA aToMe
Oxcurena — me6oaBmOi OTPHIIATEILHEBII 3apam.

Mousnexys1 BobI NPATATHBAIOTCH APYT K APYTY
BCIEJCTEHE 3JIeKTPOCTATHYECKOTO B3aMMOJIeli-
cTBMA mMexay aromamm I'mpporena m Oxcurena
PasHbIXx modexyn. Takoe B3aumopeiicTBHe HA3EI-
BaKOT BOJOPOIHOM CBASBIO.

1. Noyemy B npupoge HeT YucToit BO/Ib? Hakue npuMecH MoryT BbiTh B HEH?
2. Kax pommeH peitcTeoBaTh Kaabli Yenosek 8 6bITy, Ha oTAbIXe, YTOOL!

Nlo3yHr «BeperuTe Boay!» BONIOWANCA B MU3HL?
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3. NoaroToBbTe Mo matepuanam WHTepHeTa HeBonbluoe coobleHue Ha
OfJHY M3 TaKKX Tem:

a) o6ecnevyeHHoCTL NPECHO Bogo# Pa3nuYyHbIX PErMOHOB YHpauHbl;
6) MCTOHHMKK 3arpA3HEHNUA NPUPOAHON BOALI:

B) BOAa B HAPOAHOM TBOPYECTBE (NOCNOBMLIbI, NOrOBOPKH U T. n.);

) MHTEpPECHOE O Boge.

4. O6BLACHUTE, NOYEMY MONEKYNA BOAbl MMEEeT Yrnoeyio Gopmy.

5. HaroBo pasnuuve MeMay WapocTepHEeBoi 1 MaciiTabHOoMR MoaensaMu
MONEKYNbI?

6. Yro Takoe BofopoAHbie CBA3K? MoYeMy OHM 06pa3syloTcs Memay Mone-
Kynamu Boabl?

7. Paccuutaiite ymucno atomos MaporeHa u yMcno atoMos OKcUreHa B
1 Mr Bogel.

8. [evitepuit — NpupoaHsIit Hyknua Maporexa. flapo atoma 3TOoro HyKIu-
fa COCTOMT M3 OHOTO NPOTOHAa M OAHOro HeWTpoHa. Halnaute macco-
Byio fonio fleitepus B TAenoi soge D,0.

9. BeidMcnnTe Maccy MONeKynsl BOAb! B rpamMmax.

CBoiicTBa Boabl

Marvepuan naparpada nomomer sam:
BBIFICHUTE W OGLACHUTL GHU3NYECKWE CBOMCTBA BOADI;
BCMOMHWTb, C KaKWMK BElecTBaMM pearupyer
BOJa.

PuaHueckue croiicrea. Kasxxnomy nssecrso, uro
Bofla — DecIiBeTHAA MHUAKOCTH 663 BKyca U 3anaxa,
KoTopas samepaaer 1pu Temnepartype 0 °C, a saxu-
naer npa 100 °C (upn gasnenun 760 Mmm pr. cr.).
Bopa umeer mnorrocrs 1,00 r/enm® (mpu 4 °C), me-
SHAYMTENBHYIO TEIJIONPOBOAHOCTE, MOYTH HE 1po-
BOJUT 3NIeKTPHYECKHH TOK.

TeMnepatypsl nnagnenus NbAa 1 KUNeHus Bogsl
3HAYHTENLHO BeiLlle, YEM, Harpumep, MeTaHa CH, —
CXOAHOro no COCTaBy COEAHHEHMS, MoseKyna
KOTOpPOro MMeeT MoYTH TaKylo JKe Maccy, 4To W
Monexyna H,0. Mpuinta — Hannyue BogopogHbIx

cesizel Mexay mosiexynamu Bogsl'. Yto6bl paspy-
WIHTb 3TH CBA3M, HYIKHO H3PAaCXO[OBaTh IHEPTHIO,
T. €. HarpeThb BelwecTBo.

Jlep HeMHOro Jlerde BOJBI; €r0 IJIOTHOCTE
cocrasnser 0,92 r/cm®. (Ilpyrue semecrsa B
TBEPJAOM COCTOAHMM HMENT BONBLIVIO NaoT-
HOCTB, 4eM B HAKOM.) Bce momexynml Bo
JIBJLY COeAMHEHEl BOAOPOAHEIMY cBA3AMYU (§ 1).
970 BEIIECTBO MMEET AXKYPHYIO CTPYKTYDY CO
MHOTMMH nycroramu. Ilpu nnasnenun nnga
HEKOTOPBIE BOJOPOJHEIE CBA3H PA3PEIBAIOTC,
¥ «0CBOGOAMBIIIHECT» MONEKY.ThI BOJEI 3110
HAT nycToTh. Bemepcrsue aroro Bemectso
«YIJIOTHAETCH» .

Jlen ne Tomer B Boge, M 3MMOI BogOEMEI
OOBIYHO He NMPOMEP3aloT A0 AHA. DTO crHacaer

Puc. 6. - PEIOY, Apyrux ofuTaTtesneii pex u osep or rube-
B pexe, NOKpLITOI nu (prc. 6).
NbJIOM, }H3HB

Xumuueckue cpoiicTea. Boja npossnser
AOCTATOMHYIO XHMHYECKVIO AKTHBHOCTE., OHA
pearupyeT co MHOTMMM BeIL[ECTBAME — U IIPO-
CTHIMH, ¥ CJIOKHEIMH.

Pearxyuu ¢ npocmuvimu eeugecmeamu. Bam
H3BECTHO, 4TO BOJA B3aUMOMEiiCTByeT ¢ Ham-
Gosee AKTHBHEIME METaLIaMH — IEIOYHEI-
M (puc. 7) u menounosemensasmu. [poayxk-
TAMHE K0l peakluy SIBIAeTCA OCHOBAHHE
(mero4b) M BogOpPO:

2Na + 2H,0 = 2NaOH + H,T.

C marauem Boza pearmupyer IpH Harpeea-
HHH.

P Hanmnmmre ypaBHeHHe DeakIMH MATHHS C
BOJIOI.

3 .. St R L

Pue. 7. s A/
Peaxuma C mojoit B3auMozeiicTBYIOT U HEKOTOphIe

HaTpus ¢ Bopo# MeHee AKTHBHBIE MeTAJIE, HO IIPH JIOCTATOY-

; Bopopoausie cesasu Mexay monexynamu merana CH, ne ofpaayiores,
HOCKOMBKY KoBanenTHAs cBA3k C—H moutu memonspHa. Iloaromy B 008IY-
HEIX YCHOBMAX METaH ABAAeTCs rasoM. Om UPEBPAIALTCA B JMHAKOCTH
Ipu oxnamaenun 1o —164 °C (npu HopMansHOM JAaBaeHun).
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370 MHTEpecHo
Bogstaoil nap

B 0COOBIX
VCIOBHAX
pearupyer

¢ Hecone-
obpasyonum
okengom CO:
H,0+C0%

- HZ + COz-

HO BBICOKOH TeMmmeparype (peareHTOM HBISETCH
BonsaHo#t map). Ilpu atom BMecTO rHAPOKCHAOR
MeTaJTHIECKHX 3JIeMEHTOB 00pasyIoTea OKCUIEL:

t
Zn + H,0 = ZnO + H,.

Bona pearupyer u ¢ HeKOTOPHIMH HeMeTANTAMH.
BsaumoneiicTereM BogsHOro Napa ¢ pacKaJeHHBIM
YIJIeM HONY4aioT CMech rasos, KOTOPYIO HCHIONB3YIOT
KaK TOIIHBO:

C+H,0=CO +H,.

Peaxyuu co cnomnvimu eewecmeamu. Cpenu
COEMHEHMIT, ¢ KOTOPBIMH DEarHpyeT Bofia, — HeMa-
JIO OKCHJIOB M COJIEH.

Bona BaauMoOmeiicTBYeT ¢ HEKOTODEIMH OCHOB-
HBIMH OKCH/IAMH H [OYTH CO BCEMHM KUCJOTHEIMH.
Taxue xMMHYECKUe NPEBPALICHUs Bbl U3YYaTY B
8 knacce. Bce OHM ABNAIOTCS PeAKIIHAMH COS/IHHE"
HHA. KHenoTHBle OKCHABI, B3aUMOAeHCTBYA C
BO/I0#, 0OpasyloT COOTBETCTBYIOIIHE OKCHIEHCO-
Hepiaiiue KHCIOTHI, & OKCHAK IEJOYHBIX U
MeN0YHOZeMeNbHEIX 3JIeMeHTOB — OCHOBAHHUS
(menoymn):

80, + H,0 = H,S0,;
CaO + H,0 = Ca(0OH),.

M3 H3BeCTHEIX BAM KHCJOTHBIX OKCHJOB JIHMIIE
ONUH He BCTYNAaeT B PeaKIMIo ¢ BOJOH; ero dopmy-
na — 8i0,. HHepTHB IO OTHOLIEHHIO K BOJE BCe
aMdoTepHLIe OKCH/IBI H MHOrMe OCHOBHEIE OKCHJIEL.

Bopa pearupyer ¢ HeKOTOPHIMH consmu. YacTs
ITHX XMMHYECKUX NPeBpalleHuii, KOTopkie SBJIA-
H0TCH peaKIUAMHY COeIHHEHHS, PACCMOTPHM B cJre-
Ayoiem naparpade.

Pasnosxcenue 600bt. Boja — TepMHYecKH yeToil-
4HEOE BemiecTBO. Ee MONeKyJkl HAUMHAIOT paspy-
MATHCS NIPH OY€HL BHICOKOI Temuepatype. Ilpu
2500 °C pasnaraercsa npubnmsurensso 11 % seex
monexys, a npu 1000 °C — mume 0,08 % . Ipoayk-
THI PasJIOKeHHA BOALI — BOAOPOA H KHCIOPOJ:

i
9H,0 = 2H, + O,.
BDJIY MO HO paaﬂme H C IOMOIIBEIO QJIeKTpH‘
HeCHOro TOKA.

P VuurhiBad ypapHeHHe DEaKIHH DasiokKeHHIT
BOJIBI, VKAMHTE, B KAKOH NpofHpKe HA pHCYHKe B
HAKAIIMBAETCHA BOJOPO]L, & B KAKOH — KHCJIOPOJ.

Puc. 8.

Pasnomenue Bofbl
MOCTOAHHBIM
ANEKTPUHECHMM TOKOM

Bona npu 0OBIYHBIX YCJOBMAX — GeciBerHas
AEUAKOCTH ¢ maoTHOeTEI0 1,00 r/em®, ne umeroman
BKyCa M 3anaxa, xoropas kumuT npum 100 °C n
samepaaer npu 0 °C. Jlen HeMHOro Jerue BomsL.

Boaa B3aumosieficTByeT co MIeJI0UHEIMHE 1 IeI0Y-
HO3€MeJILHLIMH MeTALIAMH, OKCMIAMH HIeJTOYHBIX
H meJouYH JILHBIX 3. TOB, KHCIOTHBIMH
okcuaamu. IIpu ouens BeIcoKOi TemmepaType WM
JIeHCTBHM MOCTOANHOIO IEKTPHYECKOro TOKA BOAA
Paziaraercs Ha BOJOPO/] H KHCIOPO.

?

10. OxapaKTep1ayiTe GU3UIECKWE CBOMCTEA BOAHI.
11. lonuwute cxembl peaKLmit U NpespaTHTe X B XMMUYECKME ypaBHe-
HUA:
a) S0, + H,0 > ...; 8) 1,05 + H,0 — ...;
6) Na,0 + H,0 - ...; r)Mg0+H,0— ...
YKauTe Cpeau peareHToB KUCOTHLIE M OCHOBHbIE OKCHABI, @ Cpeau
NPOAYKTOB PeaKLWi — KUCNOTbl U OCHOBaHHS.
12. Kakue 3 npuseaeHHbIX OKCH/0B PearupyioT ¢ BOAOH: Li,0, FeO, N0,
Si0,, Al,0,? OtBET 060CHY#TE.
13. Hanuwure ypagHeHWs peaKLui OKCUIOB C BOAOW, B Pe3yNbTaTe KoTo-
Pbix 06pA3yIOTCA TaKUE COBAMHEHNA:
a) CTpoHUMiA rapokeua Sr(OH),;  B) nepxnopatHas kucnota HCIO,;
6) ceneHarHan kucnota H,Se0,; 1) naHtaH ruapokeua La(OH),.
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14. NpoMCXOAAT NM PeakuMk MEXAY BOOMA 1 TAaKUMKU BEWECTBAMM: NHTH-
€M, 3010TOM, KUCNOPOAOM, Gapui OKCHAOM, HUKenb(ll) oKkeuaom, doc-
dop(V) oKcugom, apreHtym xnopupgom? CocTaBkre YpaBHeHHA Tex
peaKumni, KOTopble BO3MOXHbI.

15. Haxue o6beMbl BOAOPOAA M KWCNOpOAa 06Pa3yIoTCA B HOPMAanbHbIX
YCNOBHSIX NPH NONHOM pasnoMeHuu 1 n BoAbl NOCTOAHHLIM INeKTpHYe-
CHHUM TOHOM?

16. [locTatodHo N NS raweHus onpeaeneHHoW Macchl HeraweHow
M3BECTH B3ATb TaKylO e Maccy BoAbl? (CyuTaiTe, 4TO HerawleHan
H3BECTb — 3TO KanbLMi OKCHA, He cogepxallmin Nnpumecei.) Oteer
06OCHYi#Te.

Kpuctannorupparsl

Marepuan naparpada nomomer Bam:

BLIACHUTb, KaKWe COEAWHEHUA HA3LIBAIOT KPUCTAN-
noruppatamu;

pewatb 3a/a4u, B KOTODLIX PeYk UAET O KPUCTaNNo-
ruapatax.

. Bopa BcTynaer B peakuHu cOeTHHEHUS ¢ HEKO-
TOpeIMU conamu. Ilpu atom obpasyiorcsa Beme-
cTBa (TOKe — COJIH), KOTOPhIE, KPOME COOTBET-
CTBYIOIMX KATHOHOB U aHHOHOB, COJEP3KAT MOJe-
KVJIEI BOJEL.

JIABOPATOPHbIM OMbIT Ne 1
Peakuus kynpym(ll) cynsdara
C BOJOM
B mManennkyio haphopoByIo YalIKY TOMECTHTe HEMHOTO nopom-
ka kyupym(Il) cynbpara (coenuuenue Genoro msera) W HoGapbTe
HECKOJIBKO Kamnesab BoAsl. YTo nabmonaere? -
HobapnsaiiTe K BemecTBy BoAy (HeGONBIINMHU TOPUHAMH) pH
nepeMenMBAHHHY JIO eT0 TIOJHOIO PACTBOPEHM,

14

TocTaBeTe GapdopoByIo YAMIKY Ha KOMBIO Aa60pPATOPHOTO MITa-
THBA, 32KIUTE CHUPTOBKY ¥ OCTOPOKHO BRIAPHUBANTE H3 PACTBOpA
BOAY /10 HOSBICHHS MEIKHX royObiX KpUCTaILIOR .

B arom onsrre kynpym(II) cynsdar npespamaer-
¢4 B HOBoe BellecTBo. Ero xumnueckasn dopmyna —
CuS0, - 5H,0 (umuraerca «Kynpym-sc-o-4eThipe-Ha-
nATE-am-ABa-o»). TpuBHansHOe HasBauMe coenu-
HEHUA — MejHHIi Kymopoc®, a xuMmueckoe —
kynpym(II) cynsdar, nenrarugpar. B nassanuax
TAKHX BEIIeCTB K CJIOBY «HADAT» JoGABNSIOT IPH-
CTaBKY, KOTOPaA MPOHCXOAHT OT IPEYecKOro Has-
BaHUA 9HCIA: MOHO- (1), au- (2), Tpu- (3), Terpa-
(4), nenta- (5), rexca- (6), renra- (7), okra- (8),
uoHa- (9)°, gexa- (10) u . 1. Touka B XUMIUECKOi
(opmyJie 03HAUAET, YTO MEAHBIH KyNOpoC ABASeT-
¢ coepnnenuem kynpym(Il) cyasdara u Boxs:, a
HE CMEeCBIO 9THX BEIIeCTB W He BOAHBIM PacTBOPOM
xynpym(Il) cynedara. B coegunennuu ua Kamayio
napy noros — Cu®' u SO — npuxonnres 5 Mone-
KV.JI BOJEI.

VYpasrenne peakiinu o6pasoBaRMs MEHOTO KYTIO-
poca:

CuS0, + 5H,0 = CuS0, - 5H,0.

kynpym(Il) cynsdar kynpym(II) cyasgar,
(GeapogHas conn) NeHTATHAPAT

Epucranauueckne semecrsa, B coctap KOTOPBIX BXOXAT
MOJeKYJIBI BOII, HASBIBAIOT Kpucmannozudpamamy.

HapecTHO MHOTO KpHCTALTOrMAPaToR. Cpexu

Kpucranrornppar HEX — runc CaSO, - 2H,0 (puc. 9), xenesHsiii
CuS0,-5H,0 kynopoc FeSO, * TH,0, ropexas cons MgSO, -

- TH,0, xpucrammyeckan coga Na,CO; - 10H,0.

' Brnapusanme MOXHO IPOBOAMTE HA UpeaMeTHOM crekine. Heobxo-
/UMO HAHECTH Ha Hero 2—3 KAIIM PACTBODA U ePIKATH CTEKJIO HAJ T8 -
MeHeM.

2 Coepurenne IPHMEHAIOT B CETBCKOM Xo3AicTEe ans Gops0bl ¢ Bpeau-
'I‘E.gsmn u DonesHAMH pacTeHuit,

97Ta NpuCTABKA TPOUCXOMMT OT JATUHCKOTO HASRAHMS YHCIA,
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P laiiTe XHMHUeCKHe HABBAHMA KPUCTANLIO-
THADATAM, YKABAHHLIM BEILIE.

Bony, xoropast coiep:KuTCA B KPHCTAJIO-
THAPATAX, HA3LIBAKT KPHCTANIHIAIMOHHON,

YacTo KpHCTANTOTHAPATH H COOTBETCT-
Bymolue He3sBoAHBIE COeMHEHHs UMeIOT pas-
JHMYHY0 OKpacKy (puc. 10).

Puc. 9.

NpupogHbie
KpucTannel runca

Puc. 10. ! i |
Hexotopuie l\ y
KpUCTannoruaparsl 1 CoCl,- 0l
Ge3BofHbIE CONK i ol

ITpu HarpeBaHHH KDHCTANJIOTHAPATHI pasiara-
H0TCH C BBIIeJICHHEM BOJbI:

CuSO0, - 5H,0 = CuS0, + 5H,07.
Pemenne 3agay. Ilpu ucnonssoBanuy KpHCTAT-
JOrHAPATOE Hepeaxko BO3HHKAaeT HOTpeﬁHOCTb B
PasIuYHBIX pacyeTax.

S3ALAYA 1. HaiTh MaccoByO OO BOALI B MEAHOM Kyropoce.
HAano: PeweHne
CuS0,-5H,0 1-it cnocod
w(H,0) — ? 1. Brraucnigem MOTAPHYIO MACCY MeLHOTO KYIIOpoca:
M(CuS0, - 5H,0) = M(CuS0,) + 5M(H,0) =
=160+ 518 = 160 + 90 = 250 (r/mouns).
2. CocTaBisieM MPONMOPIMIO ¥ HAXOAUM MACCOBYIO JIOJIO

BOJIBI B KPHCTAJLIOIHAPATE:
250 r (macca 1 mons kpucrannornapara) — 1 (wmz 100 % ),

90 r (macca 5 Mmoak BOEL) =%
90-1
x=w(H,0)=——""=0,36
250
90 - 100 %
um x =w(H,0)=———"—"=36%).
( w( 2 ) 250 0)

2-it cnocof
1. BerunengeM MONAPHYIO MACCY MELHOrO KyHnopoca:
M(CuB0, - 5H,0) = M(CuS0,) + 56M(H,0) =
=160+ 5-18 =160+ 90 = 250 (r/moxs).
2. HaxoauM MacCOBYIO 0JII0 BOJBI B KPHCTAJLIOHADA-
Te 10 COOTBETCTBYIOLEH dopmye:
» 5M(H,0) 90 4
w(H,0) = M(CuS0, - 5H,0) 250 ~ 0,36, n1n 36 % .

Orser: w(H,0) = 0,36, unu 36 %.

3A[AYA 2. Kaxue mMaccel KpUCTAINIM3aLUWOHHOH BOAblI M Ge3BORHOA COMH
cogeparcs B 25 r MegHoro Kynopoca?
Jawxo: Pewenne
m(CuS0, - 1-ii enocot
*5H,0) =25 r| 1. BeruncauB MONAPHYI0 Maccy MeAHOro KyIopoca
m-i(ﬂzo) —9 (cn{. aagavy 1), HaxomUMM Maccy KPHCTAJUTH3AIHOH-
Cus0,) — ? HOIT BOJTBI:

PUORS0] 2 250 r CuSO, - 5H,0 conepsxures 90 r H,0,

B 25 r CuS0, * 5H,0 - xr H,0;

x=m(H,0)=9r.
2. PaccunTriBaem Maccy Ge3BOJHOI COMH:
m(CuS0,) = m(CuS0, - 5H,0) — m(H,0) =

=256—-9=16(r).
2-i1 cnoco6
1. BoiuncaseM KOJNHYECTEO BeIECTBA KPHCTAJIO-
ruapaTa:
CuS0, - 5H.,0)= M_
S0 OO = €S0, ~ 5H,0)
25
=g = 0.1 (o).

2. Haxoaum KOJIMYECTBO BEMIECTBA KPHCTAJIH3A-
nuoHHo# Bofs: B 0,1 Moak KpHCTANLTOTHAPATA:
n(H;0) =5 - n(CuS0, + 5H,0) =
=5-0,1=0,5 (mons).
3. PaccunThIBAEM MACCY KPHCTAJIMBAIIHOHHON BOEL:
m(Hy0) = n(H;0) - M(H,0) =

=0,5-18=9(r).

4. BriuncasieM macey GeaspomHoil comn:

m(CuS0,) = m(CuS0, - 5H,0) — m(H,0) =

=25-9=16(r).

Orser: m(H,0) = 9 r; m(CuS0,) =16 T.
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Kpucrannuueckue senecTsa, B cocTaB KOTOPEIX
BXOAAT MOJICKYJIbI BO/IBI, HA3BIBAIOT KPHCTAJIOTH-
paramu. Ilpu HarpeBaHHH OHM pa3NaralTcs ¢
obpaszopaHHeM 6e3BOIMEIX COSIMHEHMIT i BOILL.

?

17. Y7o TaKoe kpuctannoruapar? MpuseauTe NPUMEph! TAKMX COEANHEHMIT.

18. 3anuwure popmyny KpHcTannoruapata, GopMynbHan eauHULA KOTo-
POro COCTOMT U3 OAHOTO MoHa Be?*, nByx woHoB Cl™ 1 YeTblpex MoneHyn
BOAbl. HasoBuTe 310T KpUCTANNOrMapar.

19. BoinonHuTe pacyeTsl Ans coeanHenns CuCly - 2H,0 1 anonHuTe Tabnuuy:

M(CuCl;) | 2M(H,0) | M(CuCl, - 2H,0)| w(CuCl,) w(H;0)

20. Kaxkas macca 6apuit MMapOKCHAA CONEPHUTCS B €ro Kpuctannoruapa-
Te macco# 6,3 r? Mpumute BO BHUMaHKe, YTO B coctase hopMynbHO#i
€QHHWLBI KpUcTannoruapaTa — BOCEMb MONEKYN BOAbL.

21. BuluucnuTe NpUBNU3UTENLHOE COOTHOILEHWE Mace BOAb! ¥ 6E3BOAHOR
conu B Kpuctannorugpare Al(NOS); - 9H,0.

22. Kpucrannuyeckas copa Na,CO; - 10H,0 npy HarpeeaHuu pasnaraercs
Ha KanbuuHupoBaHHyio cofly Na,CO; v Boaly, KoTopasi Bblgensercs B
BUge napa. Kaxkas mMacca KpMCTannM4YecKoil Coflbl PasnomuNach, eciu
Macca TBepAoro BelecTsa B pesynsrare peakumu yMeHbluunach Ha 9 r?

23. Maccosas gons Bofbl B Kpuctannoruapate ZnS0, - xH,0 cocrasnser
43,9 %. Boiegute hopmyny aToro CoefMHEHUS.

24. OnpepenwTe WeNo4HON aneMeHT, o6pasyiolui coeguHerne MOH - H,0,
ecnu maccoeas 1ons [WaporeHa B KpucTannorgpare coctaBnger 7,14 %:

PactBopbl.
O6pa3oBaHue pacTBopa

Marepuan naparpada nomoxer sam:
MOHATb, 4TO NPOMCXOAMT NPK 06pa3oBaHK pacTeopa;

o6bACHATL TennoBble 3bGeKTL!, Habniaaemsie Npu
PacTBOPEHUU Pa3nuyHbIX BELECTS;
BLIACHUTb, KAKKME PACTBOPb! HA3LIBAIOT KONNOMAHLIMY.

Cmecu BemectB. Yto obmiero y BO3fyxa, MOp-
ckoit Bogsl, He(hTH, TPAHKUTA, MOJIOKA, IOBEIINPHOIO
crapa, 3ybHoil macTe? 9TO — CMECH BeIecTB.

BamM U3BECTHO, UTO CMeCcH OBIBAIOT OAHOPOHBEIMHU
H HeOJHOPOAHBEIMH.

B HeogHOPOAHOH CMECH MOXKHO YBHIeTh HEBOODY-
JKEHHBIM IJIa30M W € IOMOIbID MHKDPOCKONA TBEP-
nele YACTHIEI, KAlelbKH OTAENbHBEIX BellecTs,
myssIppKH rasos. Hexoropele cMecu 3TOro Tuna
umeroT, o6mue HaspaHuA. HeopHOPOOHYIO CMeCh
SKMIKOCTH ¥ Ta3a HA3eIBAIoT nexoll. Ona obpasyercd,
HATNPHMEp, KOT/IA B CTAKAH HANHMBAIOT U3 GyTHUIKH
rasMpoBaHHBI HANATOK. Xopomo B3GONTAHHYIO
cMech IBYX JKHAKOCTel, KOTOpEIe He PACTBOPAKTCH
ApYT B Apyre, HaselBaloT amynvcuei. IlpuMepom
OMYJIECHH ABJAETCH MOJIOKO; ero IilaBHbIe KOMIIO-
HeHTHI — BOJA H KHAKHMe Xupbl. Ecim nepememark
SKHUAKOCTH C HEPACTBODMMBIM B Heil, XOpomo
M3MeILUYeHHBIM TBePABIM BeIleCTBOM, MONYIHM CYeC-
nensuio. CycleH3sMAMH SABJIAIOTCA CMecH BOABI C
MOPOIIKOM MeJia, MYKOl, HeKOTOphie JIeKApCTBeH-
HbIE IpenapaThl.

Pacreopsl. OnHOpOAHKIE CMECH OTJIHYAIOTCA OT
HEOAHOPOAHLIX TEM, YTO B HUX PABHOMEPHO pacrpe-
JeJieHEl Memﬂaﬁmne HACTHIILI BEIIIECTE — ATOMEI,
MOJICKYJIbl, MOHEL. DTH YaCTHIBI HeAb3A o0HApY-
JKUTH JaXke ¢ DOMOIIBIO MOITHOTO MEKPOCKONA.

Onno pPOAHEBIE CMECH BElIeCTB HASBIBAKT pacmesopamu.

HagpepHoe, Ka)K[ABlIii M3 Bac I0Jaraer, 4TO
pacTop — 9T0 MuAKocTh. Ho, KpoMe JKHAKHX
pACTBOPOB, CYIIECTBYIOT TBepAkle U rasoobpasHbie
pacteopsl (puc. 11).

PacTBOp cofilepKHT 0 MeHEIIeil Mepe ABa Beine-
eTBa. 910 — ero KoMnoHeHTH. OIHH U3 HUX HASEI-
BAIOT pacmeopumesem, a OCTalbHBIE — PACME0-
pennsimu Bewjecmeamuy. PacTBopuTesieM CUHTAIOT
BeI[eCTBO, KOTOPOe HAXOAHTCA B TAKOM XKe arpe-
raTHOM COCTOAHHM, UTO ¥ PACTBOP.
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P HazopuTe pacTBOpHTENb M PacTBOPeHHOE
BEINECTBO B TAKHX OJHOPOJHBIX CMECHAX:
a) BOJHBII pacTBOp caxapa; 6) xnopuaHas
KHCJIOTA.

Ecnn arperaTHoe COCTOSIHHE BCEX BEIIECTB,
06pazoBaBIINX PacTBOP, ONMHAKOBO, TO Pac-
TBOPHTEJIEM CUMTAIOT BEIeCTBO, MAcca KOTO-
poro mambonpmasi. IlpaBga, AnA BOLHBIX
PACTBEODPOB CYIECTBYeT TPaAuIIuA MMEeHHO
BOJY HAZEIBATE PACTBOPHUTENEM.

Puc. 11.
PacTteopb
(ogHopoAHble
CMecH):

a — BOAHbIA
pacteop FeCls;
6 — BO3Ayx;

B — cnnae
Megu u
anMHHUA

Boga pacTeopsier MHOTHe BellecTBa; 9TO —
JIYYINuii pacTBOPUTENb.

Pasnuuator KoHuenmpuposalibvle W pasfasnen-
Hbieé pacTBOphL Pas0aBleHHBIH PaCTBOP COOEPIKHT
SHAYUTENHHO GOIThbINe PACTBOPHTE IS, UeM DACTBOPEH-
HOT'O BeIecTBa, & KOHIeHTPHPOBAHHEIN — HA0GOPOT.

CpoiicTBa pacTBOpPa OTIIMYAIOTCS OT CBOHCTB €ro
KoMnoHeHToB. Hanmpumep, BoAHEIH pacTBOp nosa-
PEHHOH CcoJM 3aMep3aeT IIPY TeMIepaTrype He-
cxoneko Huxe 0 °C, sakunaer npm TeMneparype,
npessimatomeit 100 °C, u, B oTimume OT BOABI U
KPHCTAJIJIOB HATPUH XJIOPHAA, XOPOILIO TPOBOAUT
9JIeKTPHYECKHI TOK.

(Qopazosanne pacteopa. Ilponecc obpasosanus
PACTBOPA YaCTO CONPOBOMKAAETCH He TONBKO (DH3H-
YeCKUMH ABJIEHNUSAME, HO H XUMAYEeCKHMH.

PaceMoTpeM, Kak NPOMCXOAMT PacTBOPEHHE B
BOJIe LOHHO20 8ewlecmaa. IIpu nonananvy KpHCTATLIA
TAKOrO BeIecTBa B BOAY K KaX oMy HOHY, HAXOAA-
mieMycs Ha ero MNOBEPXHOCTH, IPUTATHBAIOTCH MOJIe-
KYJIbI BOABI CBOMMH NPOTHEOMONOMKHO 3apskKeHHbl-
mu uacTAMH (puc. 12). Ecix cuisl TaKOro B3aMMO-
JelicTeBuA mpeofiafaioT Haj CHIIAMHM NPHTMXKeHH
MeXy KATHOHAMH U AHHOHAMH B KPHCTAJLIE, HOHBI
TOCTEeNeHHO OTAGJIAKTCA IPYT OT APYTa H NepexogaT
® Boaty. Kpmerann pacreopsierca. B obpazosapmemesn
PACTBODE HAXOLATCS HOHBI PACTBOPEHHOrO Berie-
CTBA, COEIUHEHHBIe ¢ MoJexkynamu Bogwl. Takwme
YACTHIE! HASLIBAIOT 2UOPAMUPOBAHHLLMY .

1 s
Pacreopenne HATpHMIl XJIOpHAAa B BOAE MOYKHO NPOHILIIOCTPHPOBATE

TaKoil cxemoii:

NaCl + (m + n)H,0 = Na* - mH,0 + CI" - nH,0.
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Puec. 12.

- — MOnexyna-gunone BoAb!

PacTBOpEHWE HOHHOIO KpUcTanna e soae

P HzoGpasuTe B TeTpaju THAPATHDOBAHHEIE Ka-
THOH Bapu#a U rHIPOKCHI-HOH.

O6pazoBaHme M'MAPATHPOBAHHEIX HOHOB 06ycas-
JIMBAET CYIecTBOBAHHE KPHCTAJLIOTHAPATOR.
PacTBopeHHe MOJNEKYAAPHbLX 8eljecme B BOJE

MOKET NPOHCXOJUTH mo-pasHomy. Ecnm, manpu-
Mep, MONEKYJILI KMCIOpoAa, CHpTa, caxapa, nona-
7af B BOAY, OCTAIOTCHA HEM3MEHHBIMH, TO MOJIEK YIB!

Puc. 13,

Buddyaun
OKpaweHHbIX HOHOB
MnO; s Boge npy
PacTBOpeHuH Kanui
nNepmadraHsara

XJIOPOBOLIOPOAA, CYJNB(ATHOH KHCJIOTHI pac-
nagaorca Ha wonsl (§ 8). A pactBOpeHue
YTJIEKHCIIOr0 T'asa B BOJE CONPOBOMIAETCH
XMMHYecKo# peaknueii — obpasoBaHMeEM
rapGonaTHo# xucaoTsl. [Ipasaa, ¢ BOJO# pea-
THpyeT JHIIb He3HAUHTeNbHa#d 9acTh Kap-
oon(IV) oxcupaa.

Ilpoecc obpasoBaHHA BOJHOTO PACTBOPA
MOKHO PA3HEJHTE HA TPY CTaJHH:

1. BzaumojeiicTBHe UYACTHI[ BelecTBa M
MOJIEKYJI BOABI.

2. Orgenenue 4aCTHIL BellecTsa (MONEKYII,
HOHORB) APYT OT ADPYTa mof AedCTBHEM MoJie-
KYJI BOABL.

3. Bzanmuas audyupysnsa BellecTBa U BOABI,
T. e. NIPOHMKHOBEHHE YACTHI] OJHOTO Berne-
CTBA MeMKAY YACTHIIAMH ADPYTOro (puc. 13).

Ilpu pacTBOpeHUHM rasa B BOjJe BTOpas cTa-
WA OTCYTCTBYET.
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Jna Toro urtofel TBepAOe BELIECTBO PACTBOPIA-
Jock OBICTDEe, €ro HMa3MeNb4alT, YBeIHYHBAsA
TaKUM 00pasoM moBepxXHOCTH OYAVINEro KOHTAKTa
YACTHUI BemecTBa ¢ pacTeopuTeneMm. Kpome Toro,
pPacTBOPEHHE NPOBOAAT NPH TEepeMEIIMBAHHH, &
HHOT/I2 ¥ IIPH HArPEeBAHHH.

Tennosoi advpext npu pacreopennn. O6pasopa-
HHE DAcTBOPa CONPOBOMCIAETCHA BBIIEJIEHHeM FJIH
TOTJIOMIEHHEM TEILIIOTHI.

JIABOPATOPHBbI OMbIT Ne 2

TennoBo# agp ekt
NPy pacTBOpeHWUH BellecTsa

B npobupky nomectuTe npubansuTeNbHO 1,/2 gallHOH JIOMKKH
HaTpuit HUTpaTa H fo6aBkTe 5 M BogkL. Colep:RuMOe NPOOHPKH Tepe-
MeImHBaiTe CTeRIAHHON TANOYKOH IJ1A YCKOPEHHA MPOIIECCA PACTBO-
perus. IlpuKocHHTECH PYKO# KO AHY npobupkd. YTo omyinaere?

Puc. 14.
NpaesuneHoe
npuroToBReHue
paaGasneHHoro
pacTtBopa
cynbdhaTHOM
KUCAOTHbI
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IToarnenue Tensosoro ahpeKTa NpH PaCTBOPEHHH
MOKHO OOBACHMTE creayroinqum obpasom. Baammo-
AelCTBHE YACTHIL BEINECTEA M MOJEKYJ BOAHI (310 —
TIEPBAA CTAAHA PACTBOPEHHA) IPOUCXOANT C BRIee-
HHEM TeILIOTEL, 4 PagbelHeHie MOJeKYl WK HOHOB
BelllecTeA (BTOpas cTafMs PACTEOPEHHA) — C
norjyonienreM Terwnorsl. Ecom Ha nepsoii cra-
MM PACTBOPEHHS BhIflesigeTcs OoNbIne Tero-
THI, WeM ee MOoIJIomiaeTcs HA BTOPOH, TO
MPOMCXONT pasorpeBaHue pacTeopa. A ecim
HaolbopoT — PACTROD OXJIANKAAETCH.

CMmeras COHPT WK CYJIBMATHYIO KMCJIOTY ¢
BOJION, MBI 3ahHKCHPYEM MOBLIIIIEHIE TEMITe-
paTtyphl pactTeopa (Bo BTOPOM clIydae — OueHb
cunsroe). IIpuunba COCTOUT B TOM, 4TO HA
BTOPO# CTAAHM PACTEOPEHHS 9THX BeIEeCTB
NOrIONIAeTcs MAJO TeIUIOTHI, TAK KaK B3au-
MOJieficTEBHE MEXY MOJIEKYJIAME CIIHPTA HIIH
KHCJIOTEL ABJIASTCH JOBOJIEHO C1abhIM.

Cywecrsyer npaBHN0 NPHIroTOBNEHHA pa3bas-
NIEHHOro pacTBopa cyNb@arHOH KMC/OTE M3 KOH-
yeHTpupoBaHHOro. KOHUEHTPUPOBaHHbLIA pacTBop
AoGasnsior B BoAgy (pyc. 14), npHyeM mMeaneHHo,

HeGOoNbIWKWMH NOPLMWAMM, MOCTOAHHO NepeMelux-
Bas M oxnawgas cocyj BOJONPOBOAHOH BOHJOH.
Ecnu e po6aensarb BOAY B HOHLUEHTPUPOBAHHYIO
KHCIIOTY, TO 06pa3yloUHACSH pacTBOP MOMET Jawe
3aKMINETL, a BPLI3rH KUCAOTEI — MNONAcTb Ha KOXY
M BbI3BATL CHNILHLIE OXOTH.

Hnuorpga npn o6paszopanuu pacTeopa 06HADYIKUTE
TemnoBoil aupexT He yjaercAa (HaOpHMep, NpH
PacTBOPEHHH NOBapeHHoI conu B Boge). Ha camom
Jiesie OH €CTh, HO HE3HAYHTEbHbIIH.

Konnémpusie pactsBopsi. BofHBIE pacTBOPHL
KpaxXMaja ¥ HATPHIl XJIOpHAA BHEIIHE He OTJIHYa-
I0TCHA IPYT OT ApYra, OHU GEeCHBETHB M IPO3PAYHEL.
Ho ecnm Ha Kadgblil pacTBOpP HANPABHTE NMyHOK
CBETA, TO JIMIOE B PACTBOPE KPAXMAJA MBI YEHIHUM
ero «nyTh» (puc. 15). Ceer paccensaT oueHb 60T~
IMe MOJIEKYJIBEl 3TOTO BEINECTBa; KaXKHasd H3 HHX
COEPIKUT THICAUM coefuHeHHBIX aTomor'. ITozo6-
HOe ABJIeHHe HADIIOAAETCsA NPH NPOXOXASHHH COJI-
HeuyHBIX Jyueil CKBO3b TymaH (puc. 16) uiau zansl-
JNeHHbIH Boaayx. B nmepeoM ciydae cBeT OTpaykaioT
MeJKHe KanelbKi BOALl, BO BTOPOM — MNBUIHHKH.

Puc. 15. Puc. 16.
MpoxoxaeHue cBeTa ConHeyxbie nyuun
Yepes pacTBoOp B necy
Kpaxmana

Pacteopel, copepikamiue GoinbImHe YacTHI[B
PACTBOPEHHEIX BEIEeCTB, CKOMJIeHHA MHOTHX aTO-
MOB HJIH MOJIEKYJ, HABHLIBAIOT KOANOUOHBIMU, & TE,
B KOTOPHIX HAXOAATCHA MeJNbYaHIIHe YacTHI(LI
BelecTs (OTAebHbIe ATOMBI, MOJIEKYJIBL, HOHBI), —
UCTUHHBIMU.

'o Kpaxmaie noiiger peus s § 31.



370 HHTEpPECHO

PBaMepr HaCTHI] PACTBOPEHHEBIX BEIIECTE B KOJI-

f6anaHc B oprannaMe. JUHAKHe JlekapcTBa B OCHOB-

Pasmep JIOMAHBIX PACTROPAX COCTABISIOT OT 1 mo 100 um i o O BRI DA,
:{?:;Kzﬂbl (1 Bm = 107" M), Torga kak B MCTHHHLIX PACTBOpAX JCuBHIe CYITIECTBA ABIUAT KHCJIODOKOM, BXOAS-
0,25 am. SRR rt penions L BM MM B COCTAB Bo3Ayxa. A BO3AYyX — 9TO NPHPOA-

Konnounueie pacreopsl foBONLHO YCTOWUMBEL;
YaCTHIBI PACTBOPEHHEIX BEIIECTB B HUX [JIHTENb-
HOoe BpeMs He ocejaiwTt. OlHA U3 NPUYHH 3TOrO —
HANIM4YMe Ha X NOBEePXHOCTH OJHOMMEHHEIX 3aps-
[0B (YaCTHIIEI OTTANIKMBAIOTCA APYL OT ApYra H
HE «CIHNapTcA»). BrizpaTh ocaMiienue uacTHIL
MOMHO HArpepaHHeM KOJLIIOHAHOIO pacTeopa HIH
pacTBOpPeHHeM B HeM Kakoii-nubo conu (Haupumep,
HaTpWii XJopuaa).

Kosnoupueie pacTBOPEI O4€HE PACIPOCTPAHEHEL B
JKMBOH npupome. MMu ABIAIOTCA KPOBL, ILIasMa
KPOBH, MEXKKJIeTOUHbIe JKHIKOCTH, COKH PACTEHHI.

Obmee HayuHOe HAZBAHHE HeOHOPOIHEIX cMeceil
¥ KOJLIOMAHEIX PACTBOPOB — JucnepeHble cucmemst.

3uauenne pacreopos. BemecTsa, pacTpopsasce B
TMPHPOJHOM BOJe, «IYTELIeCTBYIOT» IO MJIAHETe,
[NONaja0T HAa 3eMHYIO0 IOBEPXHOCTh, YYaCTBYIOT B
XHMHYECKHX peaknuax ¢ obpasoBaHueM MHHepa-
JIOB, KOMIIOHEHTOR MOYBhl. PACTBODHI MOCTYNIAOT B
PacTeHHsA Yepes KOPHH M JIMCTBY, & B OPraHMaMbI
JHMBOTHBIX M YeIOBEKa — BMeCTe ¢ [IHIIEeBHIMH IpOo-
AYKTaMH, IOCTABNAA He0OXOAMMEIEe BEIecTRAa.

XUMHYECKHe PEAKIIUH B JKHBBIX OPraAHU3MAX IIPO-
TEKAIOT TOJIBKO B BOAHEIX DACTEOPaX (B OCHOBHOM, —
KOJLIOMAHEIX). B nponecce numesapennsa npuHuMAa-
0T y4acTHe CJIIOHA, JKeTYIOYHELN COK, XKeldb. Bue-
CTe ¢ MO0 M NGTOM M3 OPraHU3MAa BLIBOJAATCA ITPO-
AYKTHI JXHIHEeATEIBHOCTH, & WHOTAA — M TOKCHY-
HEIE BeIjecTBa.

Bopa, xoTopyio MBI IIbeM, B fleliCTBUTENIBHOCTH
AIBJIfeTCA O4YeHb pasbaBileHHEIM pacTBopoM. B Heit
PACTBOPEHBI HUYTOMHO MAJBIE KOJNHYECTBA paa-
JIMYHLIX BelecTB', KOTOpbIe NPHUAAIOT BOAE enBa

?

HBIHl rasoBwlii pacTsop. Ecam OB MBI ABIIIATH
YHCTBEIM KHCJIOpOAOM, TO npoiecesl OKHCIIeHHA B
OpraHusMe MPOHCXOAMIH OYeHb MHTEHCHBHO, a
STOTO HAII OPraHM3M He BEIIepIKa Obl.

Bes pacTBOpoB He MOIYT paboTaTh MeTAJLIypru-
yecKHe ¥ XHMHYecKHe 3aBOJbl, MPeANPUATHA Jier-
KOif ¥ [UINeBOil NMPOMBIIIJIEHHOCTH, OBITOBOTO
0BCIyHUBAHUA, MEAHITUHCKHE YUPEHAeHHA.

Cmecn BemecTB OBIBAIOT OHOPONHBIMH H He-
opHoponakIME. B oHOpoaHEIX emecax (pacTBopax)
p:muouepno pacnpenejeHsl aATOMBI, MOJEeKYJIbl
HIIH HOHBI BELIECTB.

IIpu 06pa3oBaHHy PACTBOPA NPOHCXOAAT (PH3H-
yecKHe M XHMHYecKHe sBJeHHd. XMMHYecKHe
ABNeHHs 00YCIOBIEHE! B3AMMO/ICHCTEHEM YaCTHIL
pPacTBOPEHHOTO Bel[eCTBA H PACTBOPHTEN.

Ilpomece pacTBOPEHHA BelleCTBAa CONPOBOMA-
eTcH BhIIeIeHHeM HJIH NOIJIONIeHHeM TeI10TEL.

Koanonansie pacTBopsl OTAMYAKOTCA OT 00bIY-
HEIX (MCTHHHEIX) TE€M, 4TO0 COIEPIKAT OYeHb Oobuine
MOJIEKYJIBI HITH CKOIJICHHSA YacTHI, PACTBOPEHHOr0
BeuecTBa.

25. B N9Tb CTAKAHOB Hanunu Hebonbline NopUMK BoAsl. B nepBbii cTaxkaH

omyTumblit Bkyc. IIpn Hanwynuy B IPUPOAHOIT BoJe
HEKOTOPBIX BeI[eCTE M MOHOB OHA MOMKET HMeTh
nevyeGHbIe CBOWCTBA, BOCCTAHABIMBATE CONEBOIl

[062BMNM HEMHOTO [NMHbI, BO BTOPOH — CNMPTa, B TPETMIA — bpYKTO-
BOTQ CMPONa, B HETBEPTLI — KEPOCHHA W B NATHLIA — NUTLEBOK COAbI.
Hamayio cMech Xopolo nepemeluany. B Kanux ctakaHax 06pa3oBanich
pPacTBopLI?

26. B cTpOMTENBCTBE NPUMEHSIOT TaK Ha3biBAEMbIA LIEMEHTHbIA pacTBop.
Ero KOMMOHEHTaAMU SIBASIIOTCSA LEMEHT, NecoK M Boaa. MoXHO N Ha3bl-
BATb 3Ty CMECh PAcTBOPOM C Hay4HOM TOUKKM 3peHuna? Modemy?

! TIuTs ToNBKO uMCTYIO (AMCTHIIIMPOBAHHYIO) BOAY HENL3A, TAK KaK
OpraHusM He Gyzer monyyaTh HEKOTODHIE SIEMEHTHI M U3 mHero Gymyr
¢BHIMBIBATECA» HYJKCHbIe BeIlecTBa.
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27. Haroe Beulectso Cneayetr Haspatb pacTBOpWUTENneM, ecnu pacTeop

oGpasyior:
a) pacnnaeneHHbie MeTansl — Mefdb Macco 3 r M 30n0To Maccoi 7 r
6) Bopa o6bemom 1 n u Xnoposoaopog (ras) o6bemom 300 n:
B) cNWPT Macco# 10 r U aueToH maccoii 25 5
r) Boga mMaccoi 8 1 u cynbdatHas KUcoTa maccoi 92 r?
OtBeTsl 060CHyiTE.

28. MoMHO Nv YTEEPIKAETb, YTO COKM KNYGHWHM, YEPHOMH CMOPOAUHBI ABNS-
10TCH PACTBOPaMM M COAEPMAT HECHOMBHO PACTBOPEHHBIX BewecTe?

29. PacTBOp, KOTOPbIHA COCTOMT M3 100 1 cnupta 1 10 r BoAe!, OGWH yHeHUK
Ha3Ban HOHUEeHTPUPOBaHHbIM, a Apyroid — pasGaenexHbiM. KTo, Ha
Bauw B3rnag, npas? MNovyemy?

30. HazoBwTe YacTuubl, KOTOpbIE CofepaTca B BOJHOM pacTBope nosa-
PEHHOH conu,

31. Kakue agnenHus NPOUCXOAAT NPH PACcTBOPEHMK BelLeCTBa B BOAe? Oxa-
PaKTEPU3YHTE HAMKO0E U3 HUX.

32. B aByx cocyfax 663 3TUKETOK HaxoAATCA BOAa M pacTBOp NoBapeHHOM
CONM. HaK 3KCNepUMEHTaNbHO PasnuiuTh aTH HUAKOCTH, HE UCNONL3YA
ApYrux BelWecTs UNKM pacTBopoe?

33. 06vACHUTE, B YeM COCTOMT pasnu4ne Mexly pacteopeHWemM caxapa 8
BOJe U UMHHa B XTOPHAHON HUChoTe.

34. B kakom cnyyae npu PacTBOpeHUM BellecTBa NPOMCXOAWT: a) Bbigene-
HWE TennoTel; 6) Nornoulerne TenoTkl? JomKeH N1 3aBHCceTh TEnno-
BOW abdeKT pacTeopeHus BellecTsa ot ero arperaTtHoro CocTofHun?
OTBer nosicHuTe.

35. Kakwve pacTeopsl HasbiBaioT KONMNOWAHLIMKU? YeM OHM OTMYaIoTER OT
MCTHHHLIX pacTBopoB?

IHCNEPUMEHTUPYEM [10MA
Tennosoi addexT npu PacTBOpeHuK BellecTBa B Bofge

Haceinkte B nnacTmaccoeblii crakaHmk H2HHYIO NOMHY KanbUMHUPO-
BaHHO copel. doneiite BELLeCTBY NpuGNM3UTensHO 10 M Boabl U cpasy
NEpeMellnBaiiTe cMech 1epeBAHHON UM NNACTMACCOBO nano4xon B
TeveHne 15—20 cexyHy. Bang cTakaHunK s nafoHb, onpeaenuTe, Nosbilwa-
ETCA UK NOHUMAETCA TeMNepaTypa CMeCH NpH PaCTBOPEHUN COEMHEHUS.

AHanoru4HbIR akcnepuMent npoBea1Te c aMMuayHoi CenuTpoil (MuHe-
PaneHoe ynobpetue).

Tennosoi apdekr npu o6pasoeaHuM KpUcTannorugpara

Haceinste B NnactmaccoewIif crakanumk 2—3 YaWHbie NoKK aneba-
cTpa. fo6askTe 2 YaitHbie NOMHM BOAb! M Cpasy Xopowo nepemeluaiTe
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cMech AEPEBAHHOM WU NNacTMaccoBoi Nanoyxoi. HarpeeaeTca unu

oXNanAaeTc CMeCh BElWecTB?
3ameTHM, HTO BO BPeM# 3KCNepuMeHTa NPoMCXoauT npespalleHve

HOFO KpUCTaNnoruapata e Apyrom:
e 2CaS0, - H,0 + 3H,0 = 2(CaS0, - 2H,0).
anebacTp runc

PacTtBopuMOCTb BellecTB

Marepuan naparpada noMoxer Bam:
NOHATL, 4TO TAKOE PacTBOPUMOCTL BEWECTEa;
BBISCHWTL, OT HaKUX GaKTOPOB 3aBWUCHT PACTBOPH-
MOCTL BellleCcTs B Boje.

Pactropumocts. XapakTepusys (husnuecKue
CBOMCTBA KaKOro-JIubo BemiecTBa, 0DLIMHO YKA3HI-
BAIOT, PACTBOPAETCA JIM OHO B BOfle, CIIMPTE, APYTUX
PacTBOPHTENAX.

(‘BUI':l(‘TIlO BeIecTBa 00pasoBBIBATE € JPYrHM BeIIeCcTBOM
PACTBOP HASBIBAKOT PACME0PUMOCTLBIO.

Cynedaraas W HATPATHAR KMCJIOTHI, STHIOBI
CIMPT, ALETOH CMEIIMBAIOTCH C BOAOH B MIODBIX
COOTHOIIEHHAX ¢ o0pasoBaHHeM pPACTBOPOB. DTH
BEIeCTEA HMEIOT HeOTDAHHYEHHYIO PACTBOPHMOCTE
B Boste. Ho 11 MHOIMX ApYTHMX BEIIECTE CYIIecTBY-
€T Ipefiell PACTEOPEHUA,

JTABOPATOPHbIM OMbIT Ne 3

O6HapyeHue orpaHUW4YeHHOoN
pacTBOPMMOCTH BELLECTBA B BoJe

Hauelite 8 npo6upky 2 M BOABI ¥ pacTBopaiiTe B Hell Kanmmii
HHTPAT HeGONBINMMY IIOPHHAMY DY NePeMeITHBAHIN CTeKISTHHOM

27



nanouxoit. Kamayio nopuuio BemecTsa gobapsiiTe Mocse IOJHOT0
pacTBOpPeHUA NpeAbAyIneil. SadurcHpyiiTe MOMEHT, KOTZla PACTBO-
PEeHHE COJTH MPEKPAIIAETCH,

OcTapbTe NPOGMPKY CO CMECHIO BEIIeCTs JJIA CIeYIONIero onbITa,

Puc. 17.
HacbilweHHbIR
PAcTBOP Kanwi
6Hpomara KBrO,
B BOjE

PacTeop, B KOTOPOM NPH [AHHEIX YCIOBHAX
BeIecTBO GoJbIlle He PACTBOPHAETCH, HASBIBAIOT
Hacsiujennsimn (puc. 17), a ToT, B KOTOpOM erme
MOYKHO DACTBOPUTH ONPENeleHHYO MOPIHIO
BEIECTBA, — HEHACLIUEHHbLM.

P [[ns kakux PACTBOPHMBIX BellecTB He cyIle-
CTByeT HACBINEHHBIX PACTBOPOB?

PacreopumocTs GOABIIMHCTEA  BEIECTB
MOKHO OLEHHTh KoawdecTBeHHo. Ilns aroro
VKASBIBAKT MAKCHMAIBHYI0 MACCY BeIecTBa,
KOTOpas Moxer pacteoputked 8 100 r pacTropu-
Tens NpM onpefenenHo# Temmneparype'. Coor-
BETCTBYIONYIO (PMEHYECKYIO BeIHNYAHY NPHHATO
obosHagarts OykROil S (0T MaTHHCKOrO cioBa sol-
vere — PACTBOPATE),

CrefieHns 0 PACTROPHMOCTH MHOTHX COeJHHEHN

B BOJAE MMeIOTes B Tabinuie, pasMenieHHoi Ha Gop-
aane I1.

Bewecrs, abcoMi0THO HepPacTBOPHMbIX B Boje,
He cyujecrayer. Ecau B cepebpsHbIi cocyl HANHTL
BO/bl, TO HUHTOMHOE KOHYECTBO MeTanna co Bpe-
meHeMm pacteoputcs. lMonyseHHas «cepeGpsHan»
BOJa HMEET aHTHMHKPOGHLIE CBOHCTBA M, B OT/TH-
YHEe OT 06LIYHOM, MOMET XPaHNTLCH HEOTPaHHYEH-
HOEe Bpems.

CnocofHOCThs BEIECTBA PACTBOPATHLCA B BOJE

3aBHCHMOCTE PACTBOP TH BEHIECTB OT HX
cTpoenns. BonemuHCTBO HOHHBIX BeIIECTB XO-
pomio pacteopsercs B Bofe. Takmm cBoiicTBOM
ofnafaT M BemlecTea, KOTOpble, KAK H BOJA,
COCTOAT M3 MOJAPHEIX MoJexys. BemecTsa c
HENOJIAPHBIMHE MOJIEKYJIaMH, HATPHMED asoT
N,, meran CH,, nmeior HeGONBIIYIO PACTBODH-
MocTh B Bofle 1nbo HepacTBopuMEI B Heil. Co Bpe-
MeH aJIXHMHUKOB CYIIecTBYeT IPABMJIO: nodolHoe
pacmeopaemcs 6 nodobuom. 3TO NPABHJIO
HCIOJIB3YIOT ¥ ceifuac, X0T#A N3BeCTHBI HCKIIIoYe-
HHA U3 Hero.

3aBHCHMOCTE PACTBOPHMOCTH BeIIECTE OT
Temmeparypsl. Biusnne TemMmnepaTypsl Ha pacT-
BOPHMMOCTE BemecTia 60Mb1neil 4acTeio onpeje-
JIsIeTCH ero ArperaTHBRIM COCTOAHMEM.

Puc. 18. Ecsin B cTakad HAJMNTE XOJOAHON BOAONPOBOJ-
:;"3‘:?::::: HOIT BOJBI H OCTABHTE B TEILIOM MeCTe, TO CITyCTH
PacTBOPEHHOTO HEeKOTOpOe BpeMsi Ha €ro CTeHKAX MNOABATCH
BO3AYXa Ny3BIPEKH BO3AYXA, KOTOPEIH OBLT pacTBOpeH B
M3 HarpeToi soje (puc. 18). B Tennoii Bofe pacTBOPHMOCTH
BOJONPOBOAHON TA30B MEeHBIe, H «JIUIIHUII> BO3NYX BhIJ[EIAeT-
Bonts cs1 U3 Hee.

PacTBOPMMOCTS ra308 B BOJE C NMOBRIIEHHEM TeMIlepaTyphl
YMeHbIIIAETCH.

Oﬂp&ABﬂHM € NOMOIIbK} IKCOEPHMEHTa, HaK
BJAHAET TEMIEpaTypa HA PACTEBOPHMOCTE TBEPAOTO
BeIecTBa B BOOE.

JIABOPATOPHbIM OMbIT Ne 4

BnuaHKe TemnepaTypbl Ha pacTBOPUMOCTb
TBEP/AOro BewecTsa

OcTopoxHO HarpeBaiiTe NPOOHPKY €O CMECHIO Kajuii HUTPATA B

3aBHCHT OT ero CTPOeHHd, T. €. OT THIA YACTHI], U3
KOTOPBIX COCTOMT BEI[ecTBO, & TAKIKE OT BHEIIHHX
VCJIOBHI — TeMIepaTypsl, JaBAeHHHA.

! Ilnst raga oOBIMHO YKASBLIBAIOT €I'0 MAKCHMANBHEI 00beM, DACTEOPAIO-
muites B 100 r wom 1 71 pacTBOpHTENA TPH ONpeAe/eHHEIX TEMITEPATYDE |

JaBNeHnn.
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€ro HacHIIEHHOro PpacTBopa (8Ta cMech ocTalach nocye JabopaTop-
Horo onskita M 3). CopepskunMoe TPOOHPKY MEPUOAHYECKH NepeMe-
mupaiite, Yro Habnoaaere?

CpenafiTe BBIBOJ, OTHOCHTEJLHO BIHAHUA TeMOepaTypsl HAa
PACTBOPHMOCTE KaJHil HUTPATA B BOje.



})il("i'[if)pl[Mi](‘Tl- DOJBLUIHHCTBA TEBepIABIX BellleCTE B BOIE ¢
NOBBIIIEHHEM TEMIIepaTYPhl YEQIHIHBACTCHA.

Puc. 19,
Kpuewie
PacTBopPUMOCTH
HEeKOTOPbIX
conei B Boe

HexoTopsie coefHHEeHNA, B YACTHOCTH KAIbIHiL
rugpokeng Ca(OH),, xkansnmit cynsdar CaSO,,
Jarwii cynegar Li,SO,, npn Harpesannn yMeHbIIA-
0T CBOXO PACTBOPHMOCTE B BOJE.

3aBHCHMOCTE PACTEOPHMOCTH BEIIECTEA OT TeMITe-
PATYPH! YaCTO NPEACTABIAIT FpaduyecKn — B BUAE
Kpueoit pacmeopumocmu (puc. 19). Ha ropuaon-
TaJIbHOM ocH Takoro rpadguka obo3HAYAIOT TeMIIepa-
TYPY, & Ha BEPTHKAJNBHONH — pPACTBOPHMOCTE, T. €.
MaKCHMAaJBHYI0 Maccy BemecTBa, KOTopas pacTBO-
paeTcA OpH AaHHoH Temneparype B 100 r Bogsl.

Touku Ha KPHBOH pPACTBOPMMOCTH OTBEYAIOT
COCTABY HACHIIIEHHBIX DACTBOpPOB, a ofiacTh mox
KPHBOIl — HeHACHIIEHHEIM PACTEOPAM.
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P Cornacyerca nm pesyabTar nabopaTopHOro
oneiTa Ne 4 ¢ XapakTepoM HPHBOH PACTBOPHMO-

CTH AJIA Kaauii HuTparta?

P BocrnonksosaBmmchk pucyHKoM 19, onpegenwute
PACTBOPHMMOCTE KaJIMil HHTPATa NpPH TeMnepaTy-
pe 60°C.

3aBHCHMOCTH PACTEOPHMOCTH Ta30B OT JaBJje-
mus. Ecau oTKpPEITE GYyTEUIKY € rasMpoBaHHBIM
HAOUTKOM, TO YIIEKMCILIH Tas, KOTOPEIH 6win
PACTBOPEH B MHAKOCTH IIPH HOBEIIIEHHOM [aBie-
HHUH, HAaYHET U3 Hee GHICTPO BHIENATHCH; HHJ-
KOCTR BerneHuBaercd. IIpHuMHA 9TOr0 COCTOMT B
TOM, 4TO PACTEOD MONA/IAET B YCJIOBUA 06LIYHOTO
JAaBJIEHHA, NIPH KOTOPOM PACTBOPHMOCTL rasa Ha-
MHOTO MeHBIIIe,

PacTBOpPHMOCTE F'A30E B BOJIe ¢ NOBRIIIIEHHEeM JaBJIeHHA YBe-

IHYHBAETCH.

Pue. 20.
Brnusaxue
AaBnenns Ha
pacTBopumMocTs
rasas soge

PacTsopumocTe GONBIIMHCTBA TasoB B BoAe
OpsAMO OPONOPIMOHANLHA [IABJIEHWIO; COOTBET-
CTBYIOIHH rpaMK sBIfeTcA NPAMOI JNHHHeir.
Ecnu papnieHMe YBeIMYHTH B HECKONBKO pas, TO
PacTBOPHMOCTE FA34 B BOJIE BO3PACTET BO CTOJABKO
axe paas (puc. 20).

Ha PacTBOPHMOCTE B BOJE TEBEPABIX H HIKHX
BEIIEeCTRB JaBJeHHe HE BAHALT.

CpoiicTBO BemiecTBa 0GPA30BEIBATE € JPYTHM
BellecTEOM PACTBOP HASKIBAIOT PACTBOPHMOCTHIO.

BoabIIMHCTBO BelecTB HMeeT OrpaHMYeHHYI0
pacTBopuMOCTE B Bofie. Ee BrIpazkaror makenmans-
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HOH Maccoil BemecTsa, KOTOPAs MOMKET PACTEQ-
PHTBCA NPH ONpejeNeHHOH Temnepatype (mug
TA30B — elle W NpH ONpe/ielIeHHOM JABJIEHHH) g
100 r Bojibi. PacTeop, B KOTOPOM COTEPAHTCS M4
CHMAJIBHO BO3MOKHOE KONHYECTEO PACTBOPEHHOrg
BelleCTBa, HA3LIBAKT HACBIIICHHBIM,
PacTBopumMocTs GONBUIMHCTBA TBEP/IBIX BOIECTE
B BOJIE ¢ NOBBINIEHHEM TEMIIeDATYPHI BO3PAcTaer, a
OT faBneHns He 3aBucuT. laskl yBenmuusarop

PACTBOPHMOCTH B BOJIe ¢ NIOHHZREHHEM TeMIepary-

PEI M NOBRILIEHHEM JaABJEHHA.

?

36. Y10 TaKoe PacTBOPUMOCTb BelecTsa? OT Kakux $aKTOPOB 38BWCHT
pacTBopUMOCTL BeLLECTs B Boge?

37. Mocne nocteneHHoro 0GaBNeHns B BOAY HECKONbKUX NOPLUMA CONM
obpasoBanack HEOAHOPOAHARA CMeCk. YTo npeacTaBnfeT coboit Hug-
HOCTb Hap KpucTannamu conu? Kax npeBpatuTb 3Ty CMeCh B OAHOPOA-
HYI0, T. €. B pacTBop?

38. MNpeanomuTe IKCEPUMEHT, C NMOMOLLLIO KOTOPOro MOMHO pasnuy
HACHILWEHHBIA M HEHaChILEHHBIA PACTBOPL! HATPHIA XopUaa.

39. OnpepenvTe PacTBOPUMOCTL IMTUIA X1OpWUAa Npu Temnepatype 40 °C,
BOCMONL30BABLIMCE KDMBON pacTBOPUMOCTH coeanHenus (puc. 19).

40. B 10 mn Bogel npu 20 °C pacTteopunu 20 r apreHTyM HUTpaTa AgNOa.
Hawoi pacTeop 6bin NpUroToBneH — pa3GaBneHHbIin UK KOHLEHTPH-
POBAHHLIA, HACLIWEHHLIA UNK HEHACLIWEHHLIX? [119 OTBeTa BOCNONb-
3yHTECh HDWBOW PACTBOPUMOCTH COEAMHEHHS (pu1c. 19).

41. Kaxoit 06beM a30Ta pacTBOPAETCS NPU HOPMaNbHbLIX YCAOBKAX B 1 A
BO/ibl, €CNW PAaCTBOPHMMOCTb ra3a B 9THX YCNOBUAX COCTABNAET 2,8 Mr B
100 r Bopbi?

42.B 20 r Bogbl npu 80 °C pacTBopunu 22 r Kanwit Kap6oHata K,COs.
PacTBopuTCA N B NPUrOTOBNEHHOM PacTBOpE NPH YKa3aHHON Temne-
parype LONOAHKTENBHAR NOPUMA COEAMHEHUA? ECnK Aa, TO BbIYUCIHTE
e MakcumaneHyio maccy. Bocnonbayittecs KpUBOH PacTBOPHMOCTH
coefuHeHunn (puc. 19).

43. Mo KpuBO#i pacTBOpUMOCTH (pHc. 19) onpeaenuTe:

a) MMHWUManNbHYI0 Maccy BOAL!, B KOTOPOW PACTBOPWTCA Kanui HUTpaT
KNO3 maccoit 20 r npu 70 °C;

6) MaKCHManbHyIo Maccy Kanuit HUTpaTa, KOTOpYIO MOXHO PAcTBOPHTH
B 80 r Bogkl npu 50 °C.
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A4. Hawas macca HaTpui oguaa eeigenntcs M3 100 r HackiWEeHHOro Npu
70 °C pacTBOpa COEAMHEHWUA nocne oxnawgeHus ero o 10 °C? Boc-
nonb3yMTECh KPUBOW PACTBOPUMOCTM HaTpui noanaa (puc. 19).

45, MocTpoiiTe B TETPAAK KPUBYIO PACTBOPUMOCTH AANA KaNWA XNopuaa no
TaKUM AaHHbIMI

t,°C 0 20 40 60 80
S (macca KCI 276 | 34,0 | 400 (455 | 511
g rpammax /100 r Boget)

CocTaBbTe yCnoBWe 3afadu ¢ UCMoNb30BaHMEM KPUBOIH PacTBOPUMO-
CTH COEAMHEHMS,

SKCMEPMMEHTHPYEM JOMA
CpaBHeHWe pacTBOPUMOCTH BELLECTB B Boge

HacbinsTe B HeGONbILOK CTaxaH NONHYI0 YaiHYIo NOMKY caxapa, a B Apy-
roW cTaKaH — CTONbHO e conu. (byaem cuuTath, YTO YalHan NoMHa
COIEPHMT OAMHAKOBEIE MACChl 3TUX BellecTB.) floGaenaiTe No cuepeiu B
Ham/bIA cTaKaH No CTONCBOW NOMHKE BOALL, NepeMeLlvBan CMECH.

HaKoe BelecTBO pacTBOPUNOCh NepBLIM? Y10 nyywe pacTBOpPAETCH B
BOE — caxap unu cone?

BHEYPOYHbIF 9HCNEPUMEHT
BripalwvBaH1e KpUCTannoB MeAHOro Kynopoca*

[pUroToBLTE HaCkIWEHHBLIA pacTBOp MeAHoro Kynopoca. [ina 3toro
HACLINLTE B CTEHNAHHBIA COCY[ YaWHYI0 NOMHKY COBAWHEHWA W JONMBaHTe
HeGONBWKMK NOPUMAMK, NOCTOAHHO NepeMellMBas, ropaYyio Bogy Ao
PACTEOPEHUA KpUcTannoB. B cnyyae HeOBXOAUMOCTH TOPAYHIA pacTeop
npoguneTpyiiTe. HakpoiTte cocyd nuctoM Gymark U OcTaBbTe pacTBop
OXNEMAATHCH A0 KOMHATHOW TEMNEPATYPLI.

Ha cnegyiowmii feHb Bbl yBUAWTE HA [HE COCYAa KPUCTaNNbl BELECTEa,;
Hafl HWMK ByaeT HacklWeHHbLIA pacTeop. [locTaHkTe NNacTMaccoBbIM NMMH-
LETOM KpucTann npasunsHoW Gopmel, 6e3 federToB, U NONOKUTE ero Ha

. ' MD}KHO TAKME BBRIPALUMEBATL KPHMCTAMLILI ANKNMOKANHEBEIX KBACILOB
KAl(S0,), - 12H,0.

33



Gymary. CneiTe HacbilWeHHbIR pacTBop ¢
OCTaBLUMXCA HPUCTaNNOB B APYroi cocyn
OCTOPOMHO NONOKUTE Ha AHO 3TOro cocyaa
oTobpaHHelil KpucTann. Ero MoxHo nogse-
CWTL Ha TOHHOM HWUTH (puc. 21). Cocya Huuem
HE HaxpLIBalTe W OCTaBLTE Ha HECKONLKO
AHEH,

Bopa 6yaer nocteneHHo McnapaTbes U3
HacbIlWeHHOro pacTeopa, Ha AHe cTaxaHa
NoABATCA HOBbLIE KPUCTaNNbLl BeuwecTea M
BbIPACTET TOT, HOTOPbLIA GLIN NOMELWEH B
pacteop. Ypanas Menkue KpucTannel w
nepesopa4vBan oToGpaHHbIi Ha pasHble
rpaHu ans pasHOMEpHOro pocta (genaite
3T0 C MHTEPBANOM B HECHONbKO AHeW),
MOMHO BbIPacTUTbh KpacuBbIA KpucTann
BENMYMHOW B HECKONLHO CaHTUMETPOB.
MNepuoaunyecky foGaenaiTe B COCyq HOBLIE
nopLWK X0N0AHOr O HACILEHHOTO pacTeopa
COEAMHEHMS.

Ecnu menkue KpucTannel U3 cocyaa He
ygansats, To o6pa3yioTca Apy3bl — rpynnsl
KPUCTannos, CPOCWUXCA APYr € Apyrom
(puec. 22).

Pwc. 21.

Boipawusanue Kpuctanna

ME/IHOTO KYNnopoca U3
HACHILUEHHOro PacTeopa

Puc. 22.
Bpyssl KpucTannoe
Pa3nNWYHbIX cOnen

KonuyectBeHHbIN cocTaB
pacTtBopa. MaccoBas gons
pacTBOPEHHOro BellecTBa

Marepuan naparpada noMoMeT Bam:

BbIICHWTD, 4TO TAKOE MaccoBas AONsA pacTBOPEeHHOo-

o BelecTea;

Hay4YUTLCA BbIYMCNATE MACCOBYIO [ONK0 pacTBOpPeH-

HOTO BeuwecTsa.

YenoBek MCOONB3YeT B CBOEH JKM3HHM MHOIO
pactsopoB. Cpeam HMX — CHOHPTOBBHIA pacTBOp
HOZa, BOJHBIE DACTBOPHI AMMHAKA M TMepeKucH

Puc. 23,
BoaHble
pacTeopbl,
HCNONb3yeMbie
B GuITY

w(p. B-8a) = % (- 100 %) =

BOAOPOJA, CTOJIOBBIN YKCYC M YKCYCHAH 3CCEHIMA
(puc. 23). ObpaTnTe BHHMAHWE HA ITHKETKH, AMEI0-
ngHecs Ha Oy TRIIKAX ¢ 9THMH pacTeopamu. Bel same-
THTE BOBJIE HA3BAHHA PACTBOPEHHOrO BEIeCTBa
nudpy ¥ 3HaK nponerTa (% ). 9To — sHadeHHe Mac-
COBOI JONE PACTEOPEHHOTO BEIecTBa B PacTBOpe.
OHO COOTBETCTBYET Macce eeujecmea (6 zpammax),
Komopasa codepacumesn & 100 2 pacmaopa.

CronoBelif YKCYC ABISAETCA BOOHBIM PACTBOPOM
yEcycHoI kxcenoTs. CornacHo aTHKeTHe Ha GYTELI-
ke', B kaxaerx 100 r yreyca cofepskutes 9 r yeye-
Hoit Kucsorel. Macca sogst B 100 r yKeyca cocTas-
nsaer 100r-9r=91r.

P HasosuTe mMaccy PpAacTBOPEHHOTO BeNIECTBA M
Maccy BO/isl, KoTophie cofiepskared B 100 r kaxnao-
T'0 M3 PACTEODOB, [IDUEBEJIEHHBIX HA PUCYHKe 23.

Hns 06osHaueHHA MACCOBOH N0JIH PACTBOPEHHO-
rO BeI[[eCTBA B DACTBOpPE, KAK M MACCOBOH JOJIH
2/IeMEeHTa B COEIHHEHWH, HCIONBIYIOT JATHHCKYIO
OykBY W (Dv6nb-BE).

Bam maBecTHO, YTO MACCOBYIO HOJIO BBEIPAYKAIOT
He TOJNLKO B NPOIEHTAX, HO M MOJOMHTETBLHEIM
YMCIIOM, KOTOPOe MeHbINe eIMHUIIEL.

QDopMyna ANA BHEYHCIEHMA MACCOBOH AonH
pPACTBOPEHHOTO BEINeCTBaA B PACTEODE:

m(p. B-Ba)

(- 100 %),

m(p. B-Ba) + m{p-n4)
rae m(p. B-Ba) — MAacca PACTBOPEHHOTO BEIECTEA,
m(p-pa) — Macca pacTeBopa, m(p-1a) — Macca
pacTBOpHTeNA.

1
Ecnu pacrsopurenem spiserca Boja, TO Ha STHKETKaX OOLIYHO He
YEASLIBAIOT CNOBA «BOAHEI PACTBODS.
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MaccoBan OJAs PACTBOPEHHOrO BeljeCcTEa B pacreope — aTo
OTHONIEHHE MACCHI BEINECTRA K Macce pacreopa.

Pemenne 3agau. B nopceiHeBHOI KHU3HA (Hanpmn-

Mep, NPU KOHCEePBHPOBAHHMH) HEPENKO BOZHHKAET
HeOBXOJMMOCTE NPUTOTOBMTE BOAHLIA PACTBODP €

ONpe/ieileHHOH MaccoBoil J0Neil pPACTEOPEeHHOro
BemecTsa. Jlis 97010 06LIYHO HCIOIB3YIOT BEMIECTBO
¥ Bopty. MHOraa pasGasisior Bojoit KOHIEHTPHpPO-
BAHHBI PACTBOP BEMIECTBA, B YACTHOCTH YKCYCHYIO
acceHuio. B moboM ciyyae nepes npHroToRIeHneM
PacTBOpa MPOBOAAT HEODXOAHMEIE PACYETEL

PaccmoTpum, Kak pemaioT sagauu Ha BEIYUCITE-
HHEe MacCOBOH [0JH PACTBOPEHHOI'O BeIleCcTBA B
PACTBOPE, a TAKIKE 3a/la4M, B KOTOPBIX HCIIONB3YIOT
a1y Benuuuny. Ogue U3 cnocofOB pemeHus OcHO-
BaH Ha COCTABJEHHMH NPOMOPIMH, APYroil mpen-
nojaraeT pacder 10 COOTBETCTBYIOIel MaTeMaTH-
ueckoi hopmye.

3AAYA 1. B 144 r soas! pacTBopini 6 r wenoyn. Paccyurars MAaccoByio 400
ujenoyH B pacTeope.

HAano:
m(soakl) = 144 r

m(men.)=6r

w(men.) — ?

PeweHune
1-ii cnocob
1. Haxogum Macey pactsopa:
m(p-pa) = m(H,0) + m(men.) =
=144r+6r=150r.

2. Onpenensem mMaccy IIEIOYH, KOTOPAS CONEPHKUT-
cs B 100 r pacrsopa. [lna storo cocrasnaeM npo-
NOPIHIO B PelIaeM ee:

8 150 r pacTBopa cogep:xuTea 6 r memroun,

B 100 r pacTsopa — X T IeJI04H;
6r-100r

oy
Orcroga w{mein.) = 4 %, uau 0,04.
2-ii cnocob

Brruncnaem MaccoByio 010 E0YH B PACTBODE
1o cooTEeTCTBYIOMeH dopmyne:

x = m(mexn.) =

__ m(men,) __6r
M) = (men.) + misoms)  (6+144) 7
=0,04,

win 0,04 100 % =4 %.
Oteer: w(wen.) = 0,04, unu 4 %.

2. Kakne Macchl CONM W BOABI HYHO B3fITb ANS NPHIOTOBNEHHA

W% 400 r pacTBOpa CO/MH ¢ MACCOBOH Aj0NeH pacTBOPEHHOI0 Belle-
crea 0,2?

JlaHo: Pewenne

m(p-pa) = 400r | 1. BouuciizeMm maccy coxnu, BOCTIOJIL30OBABIINCE

y(comu) = 0,2 (opmyoii AN MaccoBoil JOH PacTBOPEHHOTO

m(conn) —? T m(conn)

m(soast) — ? w(conm) = i)

3A0AYA 3. K 200 r BogHOro pacrsopa ¢

m(com1) = w{conn) - m(p-pa) =
=0,2:400r=80r.
2. HaxopumM Maccy BOABI:
m(Bogsr) = m(p-pa) — m(comn) =
=400r-80r=320r.

Oreer: m(conu) = 80 r; m(eopw) = 320T.

o

fi pacTeop

€ Mac

Horo sewecrea 10 % gob6aewnn 50 r sogsbl. BeiyHcanTL Macco-
BYI0 JOMO caxapa B 06pa3oBaBleMca pacTBope.

JHawo:
m(p-pa)=200r
u‘(l:ax.} =10% +
nnn 0,1

mi{soget) = 50T

wilcax.) —?

PeweHne
Venosue aagaun NPORILTIOCTPHPYEM PHCYHKOM:

m{H,0) = 50 7
3

m(p-pa) = 200 r
wicax.) =10 %
1. Brrumenaem macey caxapa s 200 r pacTBopa:
m(cax.) = w(cax.) - m(p-pa) =
=0,1-200r=20r.

2. Haxoaum maccy o6pasoBaBIIEroCcH PACTBODA:
m(0bp. p-pa) = m(p-pa) + m(soasr) =
=200r+50r=250r.

3. PaccunThIBAEM MACCOBYIO JOJIO caxapa B obpaso-
BaBIIEMCs PACTBOPE MO COOTBETCTBYOIIEH hop-

M}m?: s m(cax.) . 20r
rER m(o6p. p-pa) 250r
unu 0,08 - 100 % =8 %.

wyfcax.) —?

=0,08,

OtBeT: wy(cax.) = 0,08, unu 8 %.
ar



3A0AYA 4. Kakoii o6bem Bobl HYIKHO JO0aBHTE K 45 I YKCYCHO#H 3CCeHLHK
(pacTBop ¢ maccosoi foned yKcycHoH kucnotst 80 %), 4ToGbi
NPHroTOBHTE 9 %-H PAcTBOD YKCYCHON KHCNOTH?

HAanHo:

m(80 %-ro
p-pa)=45r
w(k-TeI) = 80 %

wi(k-TEI) =9 %

V(somsl) — ?

Pewerne

1. PaccunTeIBAEM MACCY YKCYCHOH KHCJIOTEHL B 45 1
YKCYCHOI acceHIuM: '
m(x-Th) = w{Kk-ThI) - m(p-pa)=0,8-45r=36T.

2. Beruncisem macey 9 % -ro pacteopa, B KOTOPOM
OyAyT HAXOAUTHCA 36 I KMCIOTE:

B 100 r pacTeOpA COlePRUTEH 9 T' KMCIIOTHI,

B X I pACTBOpa — 36 r KMCIOTHI;

36r-100% —400T.
9%

3. PaccuuThiBaeM Maccy BOJBI, KOTOPYH HYKHO
no6aBUTh K YECYCHOI 5CCeHIHM:

x =m(9 %-ro p-pa) =

m(sopsr) = m(9 % -ro p-pa) — m(80 % -ro p-pa) =

=400r-45r=23855r.
4. Haxoaum o6bem BoAEL:

V(Boasr) = _m(soppt) _ _ 355r _ 355 L.
p(BOAET) 1r/mn

Oreser: V(Boabi) = 355 mn.

3AfAHA 5. Karme maccel megHoro kynopoca CuS0, - 5H,0 u 8ogs! Heo6Xo-
AMMO B3ATL 4NA npurotoeneHnws 200 r pacteopa ¢ maccoBOi
Aone# kynpym(ll) cynbpara CuS0, 0,057

Aano:
mi{p-pa)=200r
w(CuS0,) = 0,05
m(CuS0, -

- 5H,0) —?
miBoge1) — 7
38

Pewexune
1. Haxopum maccy kynpym(II) cynsdara, koTopas
6yner naxoguteca B 200 r pacteopa:
m(CuS0,) = w(CuS0,) - m(p-pa) =
=0,05-200r=10r.
2. BruncisiemM Maccy MeHOTO KyIIOpoca, B KOTopoit
copepsxarcs 10 r CuSO,:
M(CuS0,) = 160 r/monn;
M(CuSO, - 5H,0) = 250 r/mons;
160 r CuSO, comepskarea B 250 r CuSO, - 5H,0,
10 r CuS0O, — B xr CuS0, - 5H,0;
x = m(CuS0, - 5H,0) = 10r-250r _ 456,
“ 160 r
3. PaccuuTHIBAEM MaCCY BOJBI:
m(Boge1) = m(p-pa) — m(CuS0O, - 5H,0) =
=200r-15,6r=184,4r.

Oreer: m(CuS0, - 5H,0) = 15,6 r; m(eoabl) = 184,4 1.

CoctaB pacrBopa, 00pa30BaHHOro ABYMA HMHA-
KOCTAMM, YacTo NPefCTaBASIOT COOTHOWEHHEM HX
o6bemos. B xummyecKoH naGoparopuu Ha GyTbin-
Kax ¢ pacTBOpamMH KHC/IOT MOMHO YBHAETb Hagnu-
cH «1:2s, «1 : 4. OHH CEMAETENLCTBYIOT O TOM, 4YTO
PacTBOpbLI NPHroTOBNEHb CMelHBaHHeM OfHOro
o6bemMa KHCAOTH C JBYMS HAH YeTbipbMA 00bemMa-
MH Bofbl.

BbiBOAbI

KonwgecTBeHHBIN COCTAB PACTBOPA XapaKTepH-
3YIOT MacCOBOil I0JIell pACTBODeHHOI0 Bell[ecTBA.

Maccosas noJsA pACTBOPEHHOTO BeleCTBA ABJIA-
eTCHd OTHOINéHHeM MACChI BelecTBA K Macce
pacTBopa. 3HaYeHHe MacCOBOH I0JIH, BEIPAKeHHOe
B OpPOLEHTAX, YMCISHHO PABHO Macce pacTBOpeH-
HOI0 BeHecTEa (B rpaMMax), KOTOPas CONEePKHTCH
8 100 r pacTeOpa.

?
]

46. KaK Bbl NOHWMaEeTe TePMMH «KOMM4ECTBEHHLIA COCTAB pacTBopas?

47. Yro TaKoe mMaccoBas AONA PACTBOPEHHOro BelecTsa? Mmeer nu pas-
MEPHOCTL 3Ta BENUYHHA?

48. Kaxas macca Beulectsa cogepwutcs 8 300 r ero pacreopa ¢ Macco-
BOW flonen Bewectea 0,022 (YctHo.)

49. Nopuwmio caxapa maccoi 50 r pacteopunu B 200 r Bogl. Boluucnute
MaccoBy 4o caxapa B NPUroTOBNAEHHOM pacTBope. (YCTHO.)

50. Cgenatite (yCcTHO) COOTBETCTBYIOWME PACHETHI W 3aNONHUTE TaBAMLLY:

m(p-pa), r m(p. B-Ba), r m(Boasl), r w(p. B-Ba), %
400 8
500 460

51, B KaKoit Macce BOAbI HEOBXOAMMO pPacTBOpWTL 6 I Hanuil HUTpaTa,
4TOG6bI NPUrOTOBMTL PACTBOP C MACcCOBOW 0NEi PACTBOPEHHOD Bellje-
ctea 0,057

52, Pacteop HaTPHUI Xnopuaa ¢ MaccoBoM fonei conu 0,9 % (TaH Ha3blBa-
EMbIA QU3MONOrMHECKHMA PaCcTEOP) UCNONL3YIOT B MeauuMHe. Hakyio
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maccy Conu W KaKoi oGbeM ANCTUANMPOBAHHON BOfbl HYHHO B3ATb Ang
NPHroTOBAEHWA 2 KI TAaKOro pacTeopa? '
53. K 200 r pacTBopa conu ¢ ee Maccosoit fioneit 0,2 cHayana go6asuny
30 mn BoAbl, & 3aTemM pacTBOpUnM ewe 20 r conu. BeluMcnuTe mMac 0-
BYIO [O/I0 CONU B NONY4YEHHOM pacTeope. '
54. CocTaBbTe ycnoBue 3aa4u, OTBE4AIOLIEe NPUBEAEHHBIM PUCYHKAM,

peLuTe ee.

Pacreop 2
(m=40r)

Bopa Hatpui xnopug Pacteop 1

(V=860 mn) (m=10r)

55. Kakas mMacca Hatpui rugpokcuga cogeprutca B 20 mn pactsopa ¢
MaccoBoi fonei wenouu 32 %, ecnu NNOTHOCTL PACcTBOpa COCTaBASET
1,25 r/cm?

56. Kpucrannoruppar Li, SO, - H,0 maccoi 16 r pactsopunu B 94 r Bofbl.
BbluncnuTe mMaccoByio fomo nuTHI cynbdara Li;S0, B NMpUroToBneH-
HOM pacTBope.

57. No xpuBoit pactBOpUMoCcTH Kynpym(ll) cynsdara (puc. 19) onpeaenute |
MaccoBylO JONID CONU B ee HacklWeHHOM pacTeope npu 60 °C.

NPAKTUHECKAA PABOTA N2 1
lNpurotoBaeHne BOAHOrO pacTBoOpa CONM
C onpeaeneHHOn MaccoBOW JoNen
pPacTBOPEHHOro BelecTea

BAPWAHT |
3ananme. [Ipurorosuts 40 r BogHOrO pPacTBOpa KaNHH XiopHga
¢ MaccoBoi goaeii conn 0,05.

BAPUAHT Il
3apanue. [IpUroTOBUTL BOAHKINA PACTBOP HATPHIT HHTPATA ¢ Mac-
COBOM flontel conu 4 % u3 2 r coeuHe M.

Ilepen BemonHeHMeM paboTsl chenaiiTe HEOGXOAUMELE pacuersi.
Hx pesynbTaThl, & TAKIKE HCXO/IHBIE JAHHEIC SAITMIIATE B TAGTHITY:
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m(p-pa), r| w(comn) [m(comn), r| m(soms1), r|V(somm:), ma

[l IpUTOTOB/ICHNA BONHOTO PACTBOPA COMM HEOGXO/UMO B3ATS:
m(comu) = ..r, V(Bogsl)= .. M1

BsBecbTe Ha Becax HeODXOMMMYIO Maccy CoOMu
(puc. 24) 1 moMecTHTe ee B XUMHYECKHIT CTAKAH
(konby). Habepure B MepHBLI UIMEAD paCCYH-
TAHHBIH 00/beM BOBI M BEIIEITE B COCYJ € CONTBIO.
ITepememusaiiTe cMech 10 HOTHOTO PACTBOPEHNAA
conu. Ilpn neobxogumocTH pacTBOp HPOQGHILT-
pyiiTe.

Puc. 24
MNopuus conu, B3BeWEHHan Ha INEKTPOHHbIX BEcax

58. HaK 13 5 r megHOro Kynopoca npurotoBWT BOAHLIA pacTeop, B
HOTOpOM maccoBas fons Kynpym(ll) cynbdara coctaBut 8 %?

59. Y4yeHWK, BLINONHAS BapHaHT | NPaKTMHEcKoW patoTel, BMecTo 40 r
pacTeopa ¢ MaccoBOH Aonew Kanui xnopraa 0,05 NpUroToBMA TaKyo
we maccy 4 %-ro pacteopa. Kakyio maccy conu HeoGxoaumo foba-
BWTb B 3TOT pacTeop, 4ToGEI ee MaccoBas fons crana pasHom 0,057

60. Yueuun, BbinonHaA BapuaHT || NpaKTHYECKoil paGoTl, BMecTo 4 %-ro
pacTeopa nNpuroToBMA U3 2 r HaTPWH HUTpaTa PacTBOp ¢ MAcCOBOH
nonen conn 0,05. Kak emy MCnpaBuTe CBOIO OWMGHY, UCMONL3Ys
NPUroTOBNEHHKIA pacTeop?

AneKTponuThbl
M HE3NEKTPOJIUTDI

Marepuan naparpada noMoXeT Bam:

© MOHATL, NO4YeMy PacTBOPLI U pacnnaBbl HEKOTOPbLIX
BELULECTB NPOBOAAT 3NEKTPHUYECKHUA TOK;

# Y3HaTb O TOM, HAK MOMHO OGHapYMWTbL WOHbLI B
pacTeope.
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OO6mIeH3BECTHO, YTO METALIE! IPOBOJAT AeKTPH-
geckHii Tok. Takoe ux croiicTBo 00yC/IOBIEHO HANH-
uMeM B METAJLJIAX 3JeKTPOHOB, KOTOphIE HE YAEDIKH-
BAIOTCH ¢CBOMMM» ATOMAMH M cBOGOIHO IIepeMera-
10TcH B BemjecTse. Ecn coelMHATE METAUTHYECKYIO
NPOBOJIOKY HJH NIacTHHY ¢ Garapeiixoil (aKKyMy-
JIATOPOM), TO BTH 3JIEKTPOHEI HAYHYT IlepeMeliaTh-
cA K NOJOMKUTENBHO 3apAXKeHHoMy mnomocy Garta-
peiiku. B BeniecTBe BOSHHKHET dJIeKTDHYECKHIE TOK.

Conu, OCHOBAHHA, OCEOBHEIe M aM(oTepHEHE
OKCHIBI COJEPIKAT 3APAMKEHHEIE HACTHIL MHOIO
THNA — HOHLL. BLIsSICHUM ¢ IOMOIIBIO SKCIIEPUMEHTa,
cnocoGHBI IM BeIlecTBa HOHHOTO CTPOEHHSA IIPOBO-
AHTE 3MeKTPUYecKHil TOK.

Ilepen npoBefenueM oONEITOR cobepem mpuGop,
cocToAuil U3 CTAKAHA, ABYX SJ€KTPO/AOB', 1aMnod-
Ku u Garapeiikn (puc. 25). Bynem norpy:KaTh aieK-
TPOAE! B TBEpALIe BEIECTBA, HX DACILIABEI, BOJHBIE
pacTeopsl. O6HAPYKUM, YTO JIAMIIOYKA TODHT JIHIIL
TOrja, KOrja 3JeKTPOJE! HAXOMATCH B KUAKOCTH —
pACILIABe WITH PpACTBOPE HOHHOTO BemecTsa (puc. 26).

Puc. 25.

NpuGop AnA uccneaosaHuA
3NeKTPONPOBOAHOCTH BELLECTB,
PacTeopoOB, pacnnasos

Pue. 26.

O6HapymeHHe cnocoGHOCTH BOAHBIX
PacTBOPOB M BOAbI NPOBOAHTDL
ANEKTPHYECKHIA TOK

O6'bACHUM PE3yJILTATE ONEITOB.

B TBepioM BelecTBe MOHBI COEJMHEHBI APYT C
apyrom. IlosToMy BeliecTBO He IPOBOUT 3JEKTPH-
wecknii Tox. B sxumkocTH (pacniase, pacTBope)
HOHBI IBMMKYTCA XaorwdeckH (puc. 27). Ecnu B nee
NOrpy3uTh 3JMeKTPOAEL, COefHHEHHBIE C HCTOYHHKOM

! DNEeKTPOAOM MOMKET CTYIKMTE CTEpPIKeHb HIM IUIACTHHA U3 JIEKTPO-
NPOBOJAINETO MAaTepHAJa — MeTajna uiH rpadura.

42

HOCTOSHHOI'O TOKA, ABHIKEHHE HOHOB CTAHET HAIIDA-
BleHHBIM. IlOJOMUTENBHO B3apAIKEHHbBIE HOHEI
(raTHOHEI) GYAYT NEepeMelaThCa K OTPMIATENBEHO
3apAMEeHHOMY 3JIEKTPOAY (KaToay), a OTpHIaTe -
HO 3apfAeHHble (AHHOHEI) — K HOJOM¥HTENBHO
3apaseHHOMY aNleKTpoay (aHOAY) (puc. 28).

Haton (—) aHop (+)
N 2

o (=

+ 7 e & o,

3 =
‘]‘_\ Legmy ¢ T
I -+ 1 -+
(“ o I -+ i
= =+
Puc. 27, Puc. 28.

Xaotnyecxoe gemmenne  HanpasneHHoe ABHMeHHE
WOHOB B pacnnase MOHOB K 3IeKTpoAamM
WNK pacTeope B pacnnase WNM pacTBope
WOHHOTO COEAMHEHMHA MOHHOIO COBAHHEHWUA

9JIeKTPONPOBOAHLIMY ABIAKTCH He TOMBKO Pac-
TIABLI M BOAHLIE PACTBODEI HOHHEIX BeIecTs, HO M
BOJHBIE DACTBODH HEKOTOPHIX MOJIEKYJISAPHBIX
BelecTs — Kucaor. IIpuuuna cocTouT B TOM, uTo
BO BpEM#A PACTBODEHHA KHCJOTH! B BOJie 9aCTh ee
MoJleKyJl paspyuiaercs ¢ ofpasoBaHMeM MOHOB.
OToT mpoIece PACCMOTPMM B CIEAVIOIEM napa-

rpade.

CAHHEHHH, BOIHBIE PACTROPLI H PACIJIABE KOTOPBIX NpO-
JAHT :}J](‘I'\'Tpﬂ‘le(fﬂllii TOK, HA3BIBAKOT 3J€KMpPORUMaEMu %

DneKTpoaMTEI
(B BogHOM
pacTBope):

comm,
menoyn,
KHCJIOTRI

Obuee HA3BAHNE BEIIECTE, PACTBOPE! H PACIIIABEL
KOTODPEIX He HIPOBOIAT TOK, — Heaxexmpoaumbvt. K
HHMM OTHOCATCH MHOI'ME MOJIEKYJIAPHEIE BEIIEeCTBa, &
TaK}Ke BCEe BEI[eCTBA ATOMHOI0 CTPOSHHMA.

BHaYUTENBHLIA BRI B HCCISAOBAHME BJIEKTDO-
TIPOBOIHOCTH BOJHBIX DACTBODOB CHeJIa] B Hauaje
XIX B. anrnuiickuil yuensii Maitikn ®apageit.

1
Tepmun nporcxonnT oT rpedeckoro ciopa lytos — pasnaraemsiit.
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i Papapen

(L791—1867)

BuigawiwHica aHrNHACKMA GHU3HK H XHMHK,
yneH JIOHAOHCKOro KoponeBckoro oblecTsa
(AHFAMACKOH aKafemMHu Hayk), MoYeTHbIA YneH
MeTepbyprcKoii akagemHu Hayr. OTKpbIN 3aKo-
Hbl, yCTaHaBNHBAaKWIHE 3aBHCHMOCTE MeMgy
KOMHYECTBOM 3/IEKTpHYEeCTBa H MacCcaMi Be-
wecTs, pasnaralolWMxXca MAW o6pasylowMxcs
npu [EeACTBHH INEKTpHYecKoro Toka (1833—
1834). YcosepweHcTBOBaN CNocob CHUMEHHs
rasoB M NONy4un B MHAKOM COCTOSHMHM X/10p,
cepoBojopod, amMmuak, kapGou(lV) okcua,
HutporeH(IV) okcug. OgHUM K3 NepBbIX Havan
H3y4aTb peaxyu¥, Npoucxogfaljue B MPHCYT-
CTBHMH KaTanu3aTtopoB. BbinonHun QyHgamen-
TanbHbie HCCAefoBaHHWA N0 3INeKTpHYecTBYy,
MarHeTH3aMy, caenan HemMano OTKPLITHA B PH3H-
Ke. He umen Beicwero o6pasoBaHms.

DIIeKTPOJHTHI To, uTo MOHBI B PACTBOpE JBHIKYTCH K 3JIEKTpPO-
(s pacnnas- [aM, coeflHHeHHHIM ¢ OaTapeiikoif, MOXHO JOKA-
HEEBOM 38Th ¢ IIOMONIBIO TAKOro sKcmepumenta. Jimer
COCTOAHHH):
o e (GuALTPORANELHON OyMard DOMEIalT HA CTEKJIAH-
n:) o ' Hy:0 WIM HOAMMEPHYIO IIACTHHY H CMAYHBAKT Gec-
TBOPOM BJIEKT Ta (HAIpHME
27 [BETHEIM DPACTBOD ponuTa ( P P,

HaTpuil xnopHZa). 3aTeM B LEHTP JHCTA HAHOCAT
HECKOJIBKO KalleJb PACTBOPA COJIH, KOTOpas Coflep-
JKHMT oKkpairennsie KaTuoHsl (kynpym(II) cynsdar
CuS0,, aurens(Il) cysmedar NiSO,,
kobansT HuTpar Co(NO3),, dheppym(III)
xnopus FeCly) mian amHoHb! (Kanmii
nepmanrasar KMnO,, kannii guxpoMar
K,Cr;0;). Ha 6ymary ¢ obeux CTOPOH
OT LEHTpa KJAAyT /iBa JNEKTPOAa H
COETMHAIOT UX NpoBoJoUYKaMy ¢ Gara-
peiikoit (puc. 29). IlBeTHOE NATHO
HAYMHAET CMEIATHCA K OJJHOMY H3
2JIEKTPOAOB.

Puc. 29.

OnbIT N0 06HAPYHEHWIO
ABHMEHWA WOHOB

B pacTBOpPE K 3NEeKTPOAaM

b K rakomMy alexTpogy — IOJOMHTENb-
HO UJIM OTPHIATENBHO 3aPAKEHHOMY —
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6ynyT mepemematses karmonsl Cu®',
Ni?', Co*", Fe®*, anmousr MnOj, Cr,0%?

CoenuHeHNA, BOJHBIE PACTBOPHI H PACIIABEI
KOTOPBIX NPOBOASAT JIEKTPHUYecKHit TOK, HA3KIBA-
10T anekTposmTamMu. K anexkTposmMTamM oTHOCATCH
BCe HOHHEIE BEIeCTBA — IEJNOYH, COJIH, OCHOBHEI®
u amgoTePHBIE OKCH/ILI, A TAKKEe YACTh MOJIEKY-
JIAPHBIX BeNIeCTB — KHCJIOTHI (OHM NPOBOAAT TOK
TOJARKO B BOJAHOM pactBope). [Ipyrue Bemectea
ABJIATCS HEMIEKTPOIHTAMM.

?

61. Hakuve BewecTea B TBEPAOM COCTOAHMM MPOBOAAT 3NEHTPUYECKMUIA
TOK? HasoBMUTE YacTMUbI, KOTOPbIE 0BYCNaBNWEAIOT 3NEKTPONPOBO/-
HOCTb 3TUX BELYECTB.

62. Kakve BellecTBa HasbIBalOT 3NEKTPONUTaMK? TIpUBEANTE HECKONLKO
NPUMEPOB.

63. O6bACHKTE, NOYEMy BOAHBIM PACTBOP HATPHM XI0PUAA NPOBOAMT 3NEK-
TPHHECKHUH TOK.

64. HazoBWTe BCE KNACChl COEAUHEHMI, KOTOPLIE ABNAIOTCA 3NEeKTPONK-
Tamu:

a) TONLKO B BOAHLIX pacTeopax;
6) B BOAHbIX PACTBOPAX W B UOKOM (DacnnaBneHHOM) COCTORHUM.

65. BogonposoaHas BOfa, B OTAMYME OT AUCTMANMPOBAHHOM, NPOBOAUT
INEKTPUHECKWIA TOH. HaK 310 OGBLACHWUTL?

66. INeKTPONPOBOAHOCTL KAKOM BOALI BhILE — MOPCKONH MW PevyHOin?
Mosemy?

67. B cri1cKe BELIECTB YHaKMTE Te, KOTOPbIE NPOBOAAT ANEKTPUYECKUI TOK
B WOKOM (pacnnaeneHHOM) COCTORHMU: Gapuii OHCKUA, cepa, XNopoBo-
A0pPoA, MarHWin XNOpua, Kanuii ruapokcua, cynedyp(Vl) okeua. Ob6bsc-
HWTE CBOW BLIGOP.

68. PaccuuTaiiTe CyMMapHOE YMCNO MOHOB:

a)B 11,7 r HaTpuit xnopuaa;
6) B 20,4 r anioMMHKHK OKCHAE;
B) B 41 r HanbUmWin HUTpaTa.



Pacnaja BeniecTEa HA HOHBI NPH €10 P:
JIeHHH HABKIBAIOT 3AeKmpoaumuieckol duccoyuayuei .

AneKTponuTuyecKan
Auccouuaumsa

Matepuan naparpada noMoMer Bam:

BbISICHWTb, KAKOM NPOLIECC HA3BIBAIOT 3NEKTPONUTH-
YeCKo# AMccoLuaLmen;

NOHATH, KaK 06Pa3YIOTCA MOHLI B PACTBOPaX KMCNOT,
Y3HaTh O CTYNeHYaToM ANCCOLMALIMN KUCTIOT,
BbISCHUTEL NPUYMHY M3MEHEHHUA OKPACKM WHAWKaTO-
pOB B BOAHbIX PACTBOPAX KMC/OT W LWEeNoen.

CnocofHocTs PACTBODOB HIH PACIJNABOE HEHO-
TOPHIX BEIECTE IPOBOAUTH 3MEKTPUYECKHH TOK
obycnoBieHa HaTHYMEM HOHOB B 9THX ¥HUIKOCTHAX.

*TBOPEeHHH HJIH ILJIdB-

TeopHio 9AEKTPOIUTHYECKOH AUCCOIMAIHHE
BeI[eCTE B PACTBOPAX CO3AAN IIBEACKUI yueHLl
Caanre-Asrycr Appennyc B 1887 roay.

Berr yke sHaeTe, YTO BelljecTBa, KOTOPhIe pacma-
JAal0TCH B PACTBODE WJIHW paclljlaBe HA MOHEI, HASHI-
paoT anexTponaTamu. Cpeay HUX ecTh COeIHHEHUSA
HMOHHOTO H MOJIEKYJIADHOTO CTPOSHU.

DNeKTPONNTHYECKAA JHCCONMAIMA HWOHHBIX
pemecrs. O cyTH Ipollecca PacTBOPEHUS MOHHOI'O
BelrecTBa B Boje Iia peds B § 4. Monekynsl Bogb
fnarofaps SNeKTPOCTATHYECKOMY BaauMofeii-
CTBHIO ¢ MOHAMH, PACIIOJOMEHHBIMH HA MOBEPXHO~
CTH KDHMCTAJUJIOB, MOCTEIeHHO H3BJIEKAKT 3TH
yacTunsl U3 Bemectsa (puc. 12). Kpucranner pas-
pyIIaloTes, BemecTso pacreopsierca. OcraBasch
COeIMHEHHBIMH C MOJIEKYJIAMHM BOJAbLI, KATHOHEI M
AHMOHE! 3MEKTPOJINTA BMECTE C APYTHMH MOJNEKY-
JlamMu BOABI 06pasyioT pacTBop.

DNeKTPONMTHYECKYIO AHCCOIHANMIO Bel[ecTsa,
KaK ¥ XUMHYEeCKYI0 PeaKIHIO, MOMKHO OTOOPA3UTE

AeRTPC
HJIH pa
HTOE ¥ AHMOHBE KHCJI

BoigalolMAcs WBEACKHUHA yieHblid, akagemuk Kopo-
NeBcKokW axagemum HayK Lseymuu, MOYETHLIA YieH
MetepByprckoi avagemu, akagemuil Hayx CCCP w
MHOrMX Apyrux cTpaH. OguH M3 ocHoBaTenes puam-
YecKoH xuMmuK. Cgenan 3HayMmTensHoid BRNag B
HCCNe[oBaHHs PacTBOPOB H XHMHYECKHX PeaKLMA.
ABTOp TEOPHMM INEKTPOIMTHYECKOH AWCCOUMALIMM
(1887), 3a cozgaHne KOTOPOH y4eHOMY Gbina npu-
cywgeHa Ho6enesckas npemun (1903). O6wvaCcHHN
3aBHCHMOCTbL CKOPOCTH peaKLiHH OT Temneparypsl,
BbIJBHHYE NpejgcTaBneHHe 06 «aKTHBHBIX MONEKy-
nax» (1889). Maremaruyeckas ¢opmyna 3TohH
3aBHCHMMOCTH HasBaHa ypaBHeHWeMm AppeHmuyca.
ABTOp MHOTHMX Hay4HbIX PAGOT N0 XHMHH, GHONOMHK,
reonori, puamxe.

¢ MMOMOMILI0 XMMHYECKOr0 ypABHEeHMA. Sanuimem
YPaBHEHUA 3JIEKTPONUTHYECKOH IHCCOMAIIME
HaTpHi XJopHAa U ANIOMHUEHE cyasdara B BOTHOM
pacTBope:
NaCl =Na*+Cl;
Aly(S0,); = 2A1* + 380},

BomHEBle pacTBOPHI CoJied COAEPIKAT MOHBI, M3

KOTOPBIX COCTOAT 9TH BEIecTRa.

INThI, KOTOPBIE JTHCC

IHHDYROT

B BOOHBIX

Hd KATHOHBI MeTaJdJdHYeCKHX

THEIX OGCTATKORB.

B BojaHBIX pacTBopax mmenodeil cojepikatTcs
KATHOHBI METAJJTMYECKUX SJIEMEHTOB ¥ ITHADOKCH/~
Housl OH . ¥YpaBHenuA s/ieKTPOoIMTHYECKON AHCCO-
OUAEH KAl THAPOKCHAa ¥ Gapuii rMApOKCHa:

KOH=K"'+0H;
Ba(OH), = Ba®*' + 20H.

ITEKTPOJIHTEI, ROTOPLIC THCCOITHHPYIOT B BOJIL

M AHHOHOB

ACTBOpax HJH pacnjaaesax c

! TepmuH DPOMCKXOAMT OT NaTHHCKOrO cloBa dissociatio — pasbenuHeHue. iuna — rujaporkena-nosos OH 1
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370 WHTEPECHO Tuaporena — monomuTeNbHbIH sapsay (6+). Takum
.:Bapﬂn ua arome 00pasoM, MOJEKYJia XJIOpoBOfOpoAa #ABISETCH
I'mpporesa B

MOJeKYIIe HCl

JIABOPATOPHbIM OMbIT N¢ 5

O6Hapy¥eHHWe rMapoKCHUa-UOHOB
B pacTBopax Lweno4en

o+ b=
numonem: H-CI.
IIpn pacTBOpeHHMH XJIOPOBOJOPOAA MOJEKYJIBI

>H +092|
C NOMOLLbIO HHAKKATOPAa :ﬁ?;amme HCl u H,0 npurAruBaioTcs ApPYr K APYrY CBOMMU
B ABYX IPOGHDKAX HAXOLATCH PAIGABIICHHEIE PACTBODH! HATDHIL KX nopa —0,2. ITPOTHEOTIOJIOMHO 3apAsKeHHBIME uacTamu (puc. 30).

Benegereue aToro KOBANEHTHBIE CBA3H BO MHOTHMX
monexynax HCl paspeiBaoTca, B OHH pacnafarT-
cfl, HO HEe HA ATOMEI, & HA WOHEI. Qbmas aN1eKTPOH-
Haf napa, Koropas ObLia cMelleHa K aTomy XJjopa,
npu paspymennu mMoaexyas HCl nepexogur B ero
«coDCTBEHHOCTR#; aToM Xiopa NpeBpalaAeTCA B
uoH Cl". Arom I'mpporesa tepsieT cBOIl eJHHCTBEH-
HEIH 2JEKTPOH M craHoBuTcs MoHom H'. O6paao-
BABIIMECH HOHBI OCTAIOTCH OKPYKeHHBIMH MOJICKY-
JIAMH BOZBI, T. €. THIPATHPOBAHHBIMH.

rugpoxcHaa 1 bapuil ruapoxcuaa. HaHecHTe ¢ MOMONIBIO THNETHH
WY CTEKJIAHHON NANOYKH KAIUII0 DACTBOPA M3 KAMIOR NPoGHPKH
HA MOJIOCKY YHHBEPCAJNBLHON MHANKaTOpHOH Gymarn'. Uro mHabiio-
naere? Cpenaiite COOTBETCTBYIOMIMIT BHIBO/.

Hamiruie ruipoKCcH-MOHOB B BOAHLIX pacTBOpax
nienodeit obycnasanBaer obIHe XUMHYECKHE CBOM-
cTBa aTHX coeguHenwmil. Tak, menoun oAMHAKOBO
JeHCTBYIOT HA ONpefie/leHHE nuguKarop: gexomn-
(rranerH OKPAITHBAETCA B MAJMHOBLIH [IBET, METHII- =
OpaHK — B YKEJTHIl, TAKMYC — B CHUHMI1, VHHBep- W -

CANBHEI HMHIMKATOP — B cHHe-zeseHbli, Taxkum “+ e 7 e 3 7

obpasoM, ¢ NOMOIIEI MHAXKATOPA MOMHO o6HADY- oz +'E_I". ARy H* ( le{ BT et 1 CI-'3'-+
JKHTH B BOJHOM pacTBope menoun vouk OH |, Ho He v - T+ o v + »
CAMO BEII[ECTBO. T N LW &) = <
HepacTBopHMEBIe OCHOBAHUA HA MHAUKATODHI HE — - —;
AeicTBYIOT. + — — MOneKyna-Aunonb Bogbl

B XMMMH 4HacTO HCIOONBL3YIOT CIAOBOCOYETAHHE
«IiesnoYHas cpefas. OHO YKasplBaeT HA IIPHCYT-
CTBHE B PACTBOPE M'MIPOKCH/I-HOHOB.

DNeKTPOJHTHYSCKAN THCCOHAIHA MOJIeKYIAp-

Puc. 30.
DGpazoBaHue HOHOB U3 monekynel HCl B BogHOM pacTeBope

HBIX BemecTs. B 3JeKTpoNuTax MOJEKYJIAPHOTO
CTPOEHHSA — KHCAOTAX — HOHEI OTCYTCTBYIOT. OHK
00pasyioTes TOJABKO NpH PACTBOPEHHH BEIECTE B
BOJE.

PaccMOTpHM, Kak IPOMCXOZUT ITOT IPONECC B
BogHOM pactBope xuoposogoposa HCl — xnopug-
HOIl KHCHOoTE.

B monerxyne HCl cymecrByer nonfpHas Kosa-
neHTHas cBA3b. O0Ian sneKTPOHHAS Mapa CMele-
Ha K Donee anerTpoOTpHIATENLHOMY aToMy XJopa
(H :Cl). Ha arome Xmopa cocpefoTauuBaercd
HeboNMBII0i oTpUIATENLHEIN 3apAx (6—), a Ha aToMe

! Vumrenb MOKET IIPEIOMATE ApPYToil HEAHKATOD.

Hekotopste nonst H 1 Cl” BesregerBue 21eKTPO-
CTATHYECKOTO IPUTSAEHHA CHOBA COGUHSIOTCS B
Monekyasl. IloaToMy ypaBHEeHHE BIEKTPOIHTHYEC"
KOl [MCCONMAINY XJIOPOBOAOPOAA B BOJHOM PACT-
BOpEe MMeeT TaKoil Bua':

HCl2H' +Cl.
3uax obpaTHMOCTH ¢ YKAa3BIBAET HA OJHOBPEMEH-
HOe NpOTeKaHHe ABYX IPOIECCOB — IMPAMOro
(cnera Hanpaso) ¥ 0OPaTHOTO (CpaBa Hajeso). ATH
Npolieces! IpY HeM3MeHHEIX KOHIeHTPAIluH PAcTBO-

! Yuacrue poipl B nponecce MEKTPOIHTHYECKOH IMCCONMani MOKHO
NPOMILIIOCTPHPOBATE TAKOMN CXeMOii: )
HCl + nH,0 & H'- H;0 + Cl - (n — 1)H,0.
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Pa ¥ TeMIEpaType MPOMCXOLAT ¢ OJIMHAKOBON CKO-
poctsio. [ToaToMy Ynciio MOEKYJT M HOHOB B PACTBO-
pe co BpeMeHeM He HBMEeEAeTCH.

B xs10pHAHOI KHCIOTE ¥ BOAHEIX PACTBOPaX ApY-
THX KHCJIOT COAEpPIKaTcH, KpoMe MOJeKyJd BOJEL,
raTHoHHE I'maporema H', aHMOHEI KHCIOTHBIX
OCTATKOB, 8 TAKIKE MOJIEKYJIEl KHCIIOT.

FHCI0ThI ANEKTPOIHTEI, KOTOPbIe THCCOIHHPYIOT B BOJI-
HEIX pacTBOpax ¢ odpasoBaHMeM KATHOHOB OJIHOIO THOA —
uornos uaporena H'.

Hanuuwe nonos H' B Boguex pacreopax ofycias-
nuBaer ofmue XUMHUYeCKHe CBOHCTBA KHCIOT,
HarupuMep, OfHHAKOBOE HeHCTBHEe Ha HHIMKATOD.

JTABOPATOPHbIW OMbIT N¢ 6

0O6HapyxeHMe KaTMoOHOB MaporeHa B
pacTBopax KMCNoT C NOMOLLbIO MHAWKaTopa

B aByx npobHMpKax HaxoAATcd pastapieHHEIe XJIOPHIHAA H CYJIb-
darHasn KucyaorTsl. HanecuTe ¢ HOMOINBI0 THIIETKY WM CTEKJISHHON
NaJ0YKH KAl PACTBOPAa M3 Kak[A0i MpoOMPKH HA MOJOCKY YHH-
BepcanbHOI MEAMEATOPHOI Gymarn'. Uro nabmogaere? Chenaiite
COOTBETCTBYIOMHUIL BBIBOJ.

Taxum o6pasoM, ¢ HIOMOIIbI0 HHAHKATODA MOXKHO
oBHapy»xuTh B BOAHOM pacTBope MoK H', HO He
onpefeNeHHYI0 KHCIOTY.

HepacTBopUMBIE KHCJIOTEI HA HMHAMKATODEl He
Ae#cTBYIOT.

Bripa)keHue ¢KucNad cpela» O3ZHAYAET, YTO B
pacTBOpe MPHCYTCTBYIOT KATHOHBI I'mpporena.

Iucconmanusa MHOIOOCHOBHEIX KHCJIOT HMeeT
eTyHeHYaThlil XapaKkTep; OHA NPOHCXOAHT B He-
cKonbKO cTaamit. PaccMoTpum sTOT mIponecc Ha
npumMepe TPeXocHOBHOM oprodocthaTHOH KHCIOTE
H;PO,. Mosexyna aroif KHCJIOTHI COAEDMHT TPH
aroma I'maporena. Crauana oT MOJeKyJIbl OTAeNA-
eTcH Of[MH M3 HHMX, Ipespamascs B uon H':

H,PO; 2 H' + H,POy; (1-a cragus)
3arem, yxe or wona H,PO;, — BTopoii:

H,PO; & H' + HPO;; (2-s1 cragusa)
H, HAKOHel, — TpeTuii (o nona HPO}):
HPO; 2 H' + PO (3-a cragms)

O6paTuTe BHEMAHUE: 3ADAJK HOHA B JIEBOI UaCTH
BTOPOTO (MIM TPETHErD) YPABHEHHS DABEH CyMMe
3apsAJ[OB HOHOB B IIPABOIi YacTH.

Ha xapnoil cTafuy JUCCONMUDPYET TOMBKO YACTh
MOJIEKYJ HMAH HOHOB. BogsEeIi pacTeop oprodoc-
¢aTHOI KHCIOTH COJEDHKAT, KPOME MONEKYJI BOAEL,
moneryasl HgPO,, karuons! ['naporesa u pasmmy-
HOE KONUYeCTBO AHHOHOB TPeX BUIOB.

P W3 cKONBKHX CTAAMI COCTOUT IPOLECC AUCCOILH-
anum cynabharHoit Kucnorei? Hanumure coor-
BeTCTEYIINNE YPDABHEHHA.

Illesoun 1 conH, B OTIHYHE OT KHCIOT, JHCCOIH-
HpyIoT He cTynenuaro [Ba(OH), 2 BaOH' + OH;
BaOH' 2 Ba®" + OH ], a B ofHY CTaAMIO ¥ OJIHO-
CTBIO:

Ba(OH), = Ba®* + 20H".
B pacTBOp epexofAT MOHEI, H3 KOTODHIX COCTOAT
ATH COENUHEHHA.

Haspauusa momoB. HaszsaHMe KAXIA0OTO HOHA
COCTOMT M3 IBYX CJIOB.

IlouTH BCE KATHOHE HBAAKTCA NPOCTHIMH
(ogﬁoémmnmmn)’. Hx obpasyrT MeTalnudecKHe
aneMeHTHl, a Taxe I'mapored. Ilepsoe clioBo B
HA3BAHHMM KATHOHA — ¢HMOH» (MM ¢KaTHOH»), &
BTOpOE — HASBAHHE 3JIeMEHTA B POJHTENbHOM
najgexe:

Na' — uon Harpus;
H' — katuon 'mpporena’;
Fe** — non ®eppyma(lll).

! Vunrens MoeT OPe/IoKHTE APYTOi HHAHKATOD.
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! CyI1ecTBYIOT ¥ CJIOMKHEIE KATHOHBI, HAIIPUMED MOH aMMonus NH, .
Hassanme ¢mom I'muporenas HeoAHO3HAYHO, Tak Kak I'maporen —
EAMHCTBeHHBIH 2IeMeHT, O6pasyomMil ¥ KATHOH, H aHHOH. B To ke Bpema
HagBauwe «uoH HaTpuss» COOTBETCTBYET TONBKO KaTHOHY; Harpmil xax
MeTaniuyeckuit aeMeHT ARMOHOB He ofpasyer.
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370 MHTEpEecHOo
HasecTHBI
NpoCTEE
AHUOHEI,
cofeparalue
10 [IBa MJIH TPH
ONMHAKOBBIX
aToma, —

0%, 8%, N;.
IIpumeps:
COOTBETCTBYIO-
MIMX HOHHBIX
COeqHHeHHI:
Bao2t Na—ESZu
Pb(Nj),.
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AHWOHBI OBIBAIOT NPOCTHIMM H cloxubIME. [Tpo-
cThIe AHHOHBI 06pPA3YIOT TONBKO HEMETAILIHIECKHE
anemenTel, OfMH W3 BADHAHTOB COCTABJEHHA HA-
3BAHMA NPOCTOr0 AHHOHA — TAKOIM ¥Ke, KAK U And
KATHOHA:

Cl" — mon Xnopa; H — aumon I'upporena.

B mpyrom BapualTe IepEOe CIOBO HA3BAHUA
AHHOHA COCTOMT W3 KOPHA HASBAHHMA DNEMEHTA U
cyhduKca «H»; BTOPOE CIOBO « HOH» MHIIYT Moce
netuca:

Cl” — xnopug-uon; H — rugpua-uon;
0% — okeng-mon; S — Cynb(QHI-HOH.

HaspaHuA cHOHBX (MHOTOATOMHEIX) AHHOHOB
[IPOMCXOAAT OT XMMHYECKHX HASBaHWH COOTBET-
CTBYIOIHX KHCIOT:

804 — cynedur-non;
H,PO,; — purujporenoprodochar-1oH.

Haszsaume annona OH™ — rugpoxkcua-uoH.

BbiBOAM

Pacnaj BemecTBa HA HOHEI IIPH €70 PACTBOPEHHH
HIH TJIABJIEHHH HA3LIBAKIOT JJMEeKTPOJHTHYECKOH
aucconmanmeii. B cayuae pacTBOpeHMA HOHHOTO
BemecTBa (IeJ104H, COJIH) 3TOT NPOLECe 3aKII0Ya-
eTcH B Iepexojie HOHOB H3 BeLIeCTBA B DPACTBOP.
DIEKTPOINTHIECKAA [JHCCONHANNA MOJEKYIAPHO-
r0 BelecTBa (KHCAOTHI) MPOMCXOOHT BCIeIcTBHE
pacmajga MOJIeKYJl HA HOHBI.

Cony aMCCOUMMPYIOT HAa KATHOHBI METAJIIIHYe-
CKMX 3JIEMEHTOB H AHMOHBI KMCJIOTHBIX OCTATKOB,
OCHOBAHHA — ¢ 00pA30BaAHHEM I'HAPOKCHI-HOHOE, &
KHCJI0THL — ¢ o0pa3oBanueM KaTnoHOB I'njporena.

He BCe MOJEKYJBI KHCIOTHI pacnajgaloTca B
pacTBope Ha HOHEL DIEKTPOJHTHUYECKAN THCCO-
IHAIHA MHOTOOCHOBHBIX KHCJIOT MPOMCXOANT B He-
CKROJILKO CTAIHI.

HupmuraTopsl 00HADYKHEBAIOT B PACTBOPE HOHBI
OH™ u H', HO He KOHKPeTHOE BellecTBO — IIeN0Yh
HITH KHCJIOTY.

s
?

9. [laviTe ONpeaeneHue conu, WeoUM U KUCIOTbI KaK NEKTPOUTOB.

70. MoryT i BLITb ANEKTPONMTAMKU NPOCTLIe BewecTa? OTBET 060CHYMTE.

71. CocTtassTe GOPMy/y COMM W 3anMiLMTe ypaBHeHHe ee 3NEeHTPOIUTH-
YecKOW AWCCoUMaLWM, ecnM B pacTBope COefMHEHWS MPUCYTCTBYIOT
taKue HoHbt: a) K* u CO37; 6) Fe®* u NOs3; B) Mg u CI™.

72. 3anVLMTE YPABHEHWA 3NEKTPONMTMUYECKOH AMCCOLMaLMK B BOAHOM
pacTBOPE COEAMHEHMH C TakumW dopmynamu: LiOH, HNO;, CuSO,,
Na,S, K4P0,. HasosuTe WOHbI, KOTOpbie OGPA3YIOTCH NPH AMCCOLIM-
alWM HaMO0ro COBAMHEHMUS.

73. KaKas KWcnota auccouuupyeT cryneHqato — HBr, H,S wam HNO,?
HanuiuTe ypaBHeHUA ee 3NeKTPONUTUHECKON AMccoLMaLiim.

74. No4emy, Ha Ball B3rNAfA, KanbLMid XNOpHS AMCCOLIMMPYET B OAHY CTMI0
 nonHocTeio (CaCl, = Ca?* + 2C17), a He cTyneH4yaTo — B ABE CTaauu?

75. PAccyMTanTe 4Mcno KatTMOHOB M HMCN0 aHMOHOB B PacTBOpe, coaepma-
wem 2,9 r Kanui cynbdara.

76. Mo aaHHBIM XMMUHECKOro aHanusa B 1 1 MWHepanbHoW BOAbI COAep-
wuTCs 60 Mr HoHOB Ca?* W 36 Mr noHoe Mg®*. ConocTaeeTe Konuye-
cTBa 3TMX MOHOB (NonpobydTe 3TO CAEeNaTh Ha OCHOBaHWW YCTHBIX
BLIYMCNEHWI) M BEIGEPHTE NPaBUILHBIA OTBET:

a) voHos Ca®* u Mg?* — oMHaKOBOE HONUHECTBO;
6) voHoe Ca®* GonbLue, yem MoHoB Mg>*;
8) HoHOB Mg?* Gonblue, yeM MoHos Ca®'.

77. laa xnoposogopos, o6beMoM 560 mA (H. y.) pacTeopuan B 100 mn
Bofbl. [PEeANONOXKMUB, YTO COEAMHEHHE AMCCOLIMMPYET NOMHOCTLIO, pac-
CYWTAITE MAcCoBble oMW MOHOB B PacTBOpE.

78. B 800 r soasl pacTBOpWUM 1 Monb HaTpuii cynedara u 2 Monb HaTPHK
rMAPOKCHAA. BelMCnHTe MaccoBYIO [IONI0 KaXA0ro HOHa B pacTBope.

CreneHb 3NeKTPONUTUYECKON
Auccouuauuu.
Bopaa Kak aneKTponur

Martepuan naparpacda NoMoMeT Bam:

» BbISCHWTb, YTO HA3bLIBAKT CTENEHBLIO 3NEKTPONUTH-
HECKOoW guccoLuaLmm;

> MOHATH, KaK NPOWCXOAMT 3NEKTPONUTHYECKaR AWC-
coLuaumua Boabl.
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CreneHbs JNEKTPOJNHTHYECKOH AMCCOMALIMM,

Hounrse BelecTBa JJHCCOIHHDPYIOT B BOJHOM
PACTBODE NOJHOCTHIO, & MOJNEKYJNADHEIE — YaCTHY-

Ho. Bo BTOpOM city4ae 1A KONHYECTEEHHON XapaK-

TEPUCTHKY 3TOr0 MPOLECCa HCIONb3YIOT BeIHUUHY,
KOTODYH) HA3BIBAKT CMENeHblo aNeKmpoaumuiec-
Koit duccoyuayuu. (Ina ynpoujenus BTopoe CJI0BO B
HasBaHUH TeDMHHA Aajlee YKasbIBaTh He Gyaem.)

OTHOIIEHHE YHCIa MOJNeKyJI
HA HOHBI, K 00meMy YHeIy ero

Crenens gucconuanuy o0003HAYAIOT IPeYecKOl
6ykBoii @ (ansda). 9Ty (PHIHYECKYI0 BelHUHHY
BEIDAMKAIOT JOJIEH OT eAMHUILL MK B IPOIEHTAX:
Nignc.) N(gue.) "
N(obrm.)* Neoom.) %0 "

B npusenerHbix (opmynax N(aue.) — gwucno
MONEKYJ 3MeKTDOJNTA, DPACHABIINXCA HA MOHEIL
N(06111.) — 4YHCJI0 MOJIEKYJI AIEKTPOJIATA IO JHACCO-
OHAauu.

HnTepBaiel 3HAYEHHIT CTENIEHN JHCCONMUATLMN:

O<a<1l, wma 0% <a<100%.

o=

» Yemy paBHA CTeNeHbL AHCCOLMANMH (TopuUmaHOL
KHCJOTEL B PDACTBOPE, €C/IH M3 KaXKABIX BOCHMH
monekyn HF ogHa pacnanack Ha HOHEI?

B npuBeseHHEIX BEIIIE OPMYJIaX YHCIIO IPOAMC-
COIMMPOBABIIMX MONEKYJ MOJMKHO 3aMeHHTH
yuesaomM 06pas0BABIIMXCA KATHMOHOB MM AHHOHOB.
YuuTHBAA, HAOPHMED, 4T0 KaXKAad MoOJeKyJa
HHUTPATHOH KUCIOTH IPH AHCCOLMALNN JaeT OfNH
uod H' u ozun non NO;

HNO, 2 H* + NO;,
noJsyuaem:
N(aue.) __N(H') _ N(NOy)
N(obm.)  N(obumg.)  N(obm.) '

B tdopMyny Ans cTeneHH AMCCONMAIMH MOMKHO
3aIHCATE M KOJHYECTBO BEIIECTBA 3JIEKTDOJHUTA
(To, KOTOPOE NPOAHCCONHMHUPOBANO, — B YUCIHTETE,
u obmiee, T. €. 10 AUCCOIHAIIHH, — B 3HAMEHaTeJe):

EI(HNOs) i

—_mame) 4609,
o=y € 100 %).

P OBocuyiite aTy hopMyny.

W‘M B pacreope kucnoTsl HA Ha Kaayio napy HOHOB H* u A" npuxogmres
yeTbipe MoNeKy/ibl CoeMHeHHA. BbIYUCIHTE CTeneHs AUccoyHaLymm

HMCAOTH.
faro:
NH)=N@A)=1
N(HA) =4
a(HA) — 7

Pewenne
Ilapa monoe (H' u A7) obpasoBanace u3 ofHOMH
MOJIEKYJIBI KHCIOTEI:
HA=H"+A4".
3HauuT, 10 AACCOIMANMH MOJeKyN KucioThl HA

(5134 (3
4+1=5.

BerupciseM cTeneHb JACCOIMALHH KHCIOTHL:
Nigue.) 1
= AHC) _ 2 0.2,
a(HA) N(obm) 5

0,2+ 100 % = 20 %.

Orser: a(HA) = 0,2, unun 20 %.

Cnabeie ¥ cuasHbIe saexTpoauthl. Ecnu suave-
HHEe CTelleHH AuCCOIMAIMM paBHO, HaTpuMep, 0,01
wiu 0,001 (1 % nmn 0,1 %), To coeguBeHNEe He3HA~
YHTeNLHO paclajaercd HA MOHEL B pacTtBope. Ero
HASHIBAIOT cAalbim anexmpoaumon. Ecan xe sna-
uenue o npubimkaerca K egusnue, win k 100 %
(cocrannser, ckaxenm, 90 % wum 99 %), To coenu-
HeHHe TOYTH NOAHOCTHI AHCCOLMHpyeT. ST0 —
CUNbHbLIL IAEKMPONRUM.

Bam uaBecTHO, YTO HOHHBIE BEIECTBA — IETOUH
M COJTM — HAXOJATCA B PACTBOPaX TONBKO B BujJe
COOTBETCTBYIOIHX HOHOB. JIJIA 9THX CcoefMHEeHMi
o =1 (100 %), ¥ Bce OHM OTHOCATCH K CHILHBIM
ANEKTPOTHUTAM.

Yro KACAETCA KMCIOT (MOJEKYIAPHLIX BEIeCTB),
TO HEKOTOpHIE M3 HMX DACHAfalOTCA HA HOHHI B
pacTBOpax MOYTH HONHOCTRIO, & ApYrue — HesHa-
yuTenbHo. [lepBhble HASHIBAKOT CULbHBIMU KUCAOMA-
MU, BTOphie — caalbimu. CYIIECTBYIOT U KUCIOMbL
cpeduell cunvi.



IpueoaguM OpUMepsl BAMCHEHIINX KHCIOT KAM-

JI0TO THIIA; BX (POPMYJIEI 3AITHCAHE B IIOPSAAKE YMEHD-
WIeHUs CTeNeHH AUCCONMAIMH CcOefMHEeHuil B
pacteopax (cM. Tak:xe dopaan, I1):

HNO, = HCl = H,S0, > H,S0; > HyPO, > HF > H,;C0, > H,S > H,Si0,

\-_.v—l\__.__,v_ A0 g S v

CHJIBHBIE KMCAOTHL  KHCIOTH CPe/iHe CHITh clafible KHCJIOThH

B 8 xnacce MBI HA3BAJIM CHJIBHBIME KHCJIOTAMM
T€, KOTOPBIE AKTHBHO BRANMOJIEHCTBYIOT CO MHOTHMH
semecreamu, Temeps BHI 3HAETE, YTO B PACTBODAX
TAKUX KHCJIOT COAepKuTcA Haubonbllee Kojmue-
cTBO KaTuoHoB I'maporeHa. BHaYUT, XYuMuueckKas
AKMUBHOCTE KUCJIOMBl 3A6UCUM OM KOAUYeCTea
uonoe H' & ee pacmaope.

B npenriaymem naparpage oTMeyaniock, YT0 MHO-
FOOCHOBHEIE KHCJIOTHI JHCCOLHHPYIOT B HECKONBKO
crajauit. Kamayio cTagun MOXKHO 0XapaKTepH30BaTh
COOTEETCTBYIOIIEH CTeNeHbI0 AHCCOHAaTHM:

H,80, & H' + HSO; «,; — cTeneHs AMCCONMAIAH IO IEPBOil CTAZNN;

HSO; @ H' + 80} @, — creneHsb AHCCOMUAINH IO BTOPOH CTajuu.

Kucnora gucconmMupyer 1o nepsoit cTagaH moJ-

Hee, 4eM IO BTOpOi: o, > oy. I10 0B6ycioBIEHO

ABYMA NPUYAHHAME:

* uony H' nerve orenurres ot anexrponeiitpab-
HOHM "acTuubl — momexyast Hy,80, (1-1 cragus
JAMCCONMAIINM), YeM OT NMPOTHBONONIOMKHO 3apf-
sxenHoit — wona HSO, (2-s1 cragus);

e ByxsapsafHbiit nou SO; Npounee coeMEASTCH ¢
katuoHom H' (370 yMenbIIaer qucconmanuio mo
2-# craguu), yeM ogHo3apAaHbIH non HSO,.
Bopa kak anextpoaut. PeaybTaThl ONBITOB CBH-

[eTeNBCTBYIOT O TOM, UTO YHCTAA Boxa (Harpumep,

AMCTHIHPOBAHHASA, B KOTOPOIl HET PACTBODEHHBIX

SJEKTPONHUTOR) HMEEeT YPe3BLIYaliHO HU3KYIO SileK-

TPONPOBOAMMOCTE. JT0 00bLACHAETCS HANUYHEM B

BO/le HUYTOMCHO MAJOro KonudecTBa MoHoB H' u

OH'. Takue HoHbl 06PA3YIOTCA BCJIEACTBUE PA3DHI-

BA OJHON N3 HONAPHEIX KOBAJEHTHHIX CBA3EH B

monexyne HyO (§ 1).

Hrak, Boga — ouenn cnabuiit anexrponur., Oxa
AMCCOIIMHAPYET COTIACHO YPABHEHUIO

H,O02H +0H .

Vuensie BEIACHUIH, 4YTO IPH Temnepatype 25 °C
TONBKO OHA MOJIEKYJIA BOALI H3 KAMIBIX 555 M-
JIHOHOB MOJIEKYJ pacnajaercd Ha uoHBL CremeHn
ANEKTPONHTHYECKOH AHCCOIHAIIMH BO/ILI COCTABJIAET

a(H,0) = ms 1,8-10°, umu1,8-107 %.

Crenens AHCCONMAIIMM — JTO OTHOLICHHE YHCJIA
MOJIEKYJI 3JEeKTPONNTA, PACTIABNIMXCH HA HOHEL, K
obmemy umenay ero monexyi. Cremens amcconm-
AIMH TAKJEe BEIPAKAIOT B NPOLUEHTAX.

EciiM 3JIeKTPOIMT PacnajaeTcs HA HOHEI B He-
3HAYMTENBHON Mepe, ero HasLBalT caaldbiv, a
eCIH MOJHOCTHIO0 HIH NMOYTH NMOJMHOCTHI0, — CHIIB-
HeM. Cpems KHCJIOT HMEIOTCH 3JIeKTPOIHTEI BeeX
THMIOB, A IHEJOYH M COJH SBAAKTCA CHIBHEIMH
3JIEKTPOJHTAMHE, MOCKOJIBKY COCTOAT H3 HOHOB.

Bopa — ouens cnabniil 3JeKTPOAT.

79. 4710 TaHOE CTeneHb ANEKTPONMTUHECKON ArccoumnanMn? Ha Kakue rpyn-

80.

81

Nbl AENAT INEKTPONWUTE! B 3aBUCHMOCTH OT 3HaYeHWH 3TOH GU3UHECKOK
BENWYUHBI?
Cpeau npuMBefieHHbIX CNOB W CNOBOCOYETaHWA BbibepuTe To, KOTOpoe
MponylweHo B NpeanoxeHun «Bewjectsa, COCTOAIYHE H3 MOHOB, NpPo-
ABNAKT CBOHCTBA ... 3NEKTPOSIHTOB::

a) CUNbHBIX;

6) chabbix;

B) HaK CHNbHBIX, TAK W cnatbix.

. Cpegu NpUBeeHHbLIX CNOB W CAOBOCOMETaHWH BbIGEPUTE TO, HOTOPLIM

CreayeT 3aKoOH4YMTh npepnoxeHue «BelyecTsa, NPOABAAIOLME B BOA-
HbIX pacTBopax CBOMCTBA CHNbHbIX 3NIEKTPONMTOB, COCTOAT H3 ... ».

a) HOHOB;

6) Monexyn;

B) UOHOB, @ WHOTa — W3 MONEeKyn;

r) MONexyn, a uHorga — W3 UOHOB.
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82. 3anvwuMTe pasnuyHble MaTEMaTHYECHWe BLIPAMEHUWA ANA pacyeTa cTe-

neHy AUCCOLMALIMM XNOPUAHON KUCNOTI.
83. Bui4MCNUTE CTENEHb AUCCOLMALIMK KMCNOTEI HA, ecnv M3BECTHO, YTO B ee
pacTBope U3 Kaxabix 20 MONeHyn He pacnanuch Ha MoHbI 1.3 monexyn.
84. Pacteop HUTPUTHOH KucnoTel HNO, copepmuT CTONLHO MONEHYN KUCNOo-
Thl, CHONBHO ¥ BCEX MOHOB. KaKoBa cTeneHb AMCCoLMaLMy COEANHEHNAT?
85. CreneHb AMccouManmn umMaHuaHoi kuenotel HCN B pacTeope cocta-
gnseT 0,2 %. CHONbHO MOMEKYN KMCNOTLI, KOTOPbLIE HE NOABEPINMCH
[MCCOLMALIMK, NPUXOAMTCA B PACTEOPE Ha ofHy napy uoHos H* u CN™?
86. Kakux 4acTuL, pacTBOPEHHOIO BElecTBa B BOJJHOM pacTeope cynbdar-
HOM KMCNOTH GONbLUE BCEro, @ HaHMX — MEeHBILe BCEero: Monexyn
H,S0,, noHos SO, HSO;, H*? OteeT o6ocHyiTe.

87. PaccumTaiite yucno vioHos H' 1 uueno woxoe OH™ B Kanne Bogel 06be-

mom 0,1 mn.
88. Buiyucnute maccoesle gonu weHoe H' u woHos OH™ B Boje.

UOoHHO-MONEKYNApPHbIE
YPaBHEHHUS.

PeaKkuuu oomeHa mexay
3NEeKTponuTaMmu B pacTtesope

Martepuan naparpada noOMOMeT Bam:

BLIACHWTE, KABKHE XMMUYECKWE YpaBHEHUA Hal3kiBa-
10T HOHHO-MONEKYNAPHBIMM,

COCTaBNATE MOHHO-MONEKYNAPHLIE YPaBHEHWS;
NPOrHO3MPOBaTE BO3MOMKHOCTL NPOTEKaHWs peax-
UMK oBmeHa.

HomHo-MoneKynsApHble YpABHEHHA. Y DaBHeHHHA
peaknmii ¢ y4acTHEM DPACTBOPOB 3JIEKTPOJIMTOB —
mieso4ei, KMCJIoT, coseil, KOTOphIe BBl COCTABIAIH
B 8 Knacce, He IepefaloT CYyTH XHMHYECKHX NTpespa-
MeHH, NOCKOABKY B HHX sanucaHbl (GopMynbl
BELIeCcTE, & He (POpMYJIBI HOHOB,

Yo e DIPOHCXOAMUT HA CAMOM Jiejie TP BI3auMo-
JefiCTBMM 5JIeKTpoauToB B pactBope? BriacEnm
aT0, PACCMOTPEB PeaKI[HIO MeK/AY PACTBOPAMH Mar-
uui xnopuaa MgCl, n Harpuii rugpoxenaa NaOH:

MgCl, + 2NaOH = Mg(OH),{ + 2NaCl.

PacTBOp HCXOZHON CONHM COAEDIKHT KATHOHB
Maruus ¥ aHHOHE XJ0pa

MgCl, = Mg + 2CI,
a pacTBOD Iesoun — KaTHoHB! HaTpus u rugpok-
CH-MOHEL:

NaOH = Na"+ OH.

B peaynerate peaxnuu uonsr Mg® u OH", co-
enuHsAchk, 06pA3yIOT OCAOK MANODPACTBOPUMOTO
ocroBanus Mg(OH),, a nors Na* u Cl” ocraroTcs B
pacTBope.

Hamenum npuBefieHHOE BbIIle XHMHYECKOe YpaB-
HEHHME C Y9eTOM COCTOAHHA (IHCCOIMMPOBAHHOTO,
HeIHCCOIMHPOBAHHOI0) KAaM(Or0 PeareHTa H Npo-
nykTa. Bmecro (hopmyn ob6oMX peareHTOB 3alIHChI-
BaeM GopMy Bl HOHOB, HAXOAKBILIMXCH B PACTEOPaxX
COeMHEHHI N0 PeaKI[HH, BMECTE C COOTBETCTEYIO-
muMH koa(dHIHenTaAMH (VUHTRIBAEM HHIEKC 2 B
Gopmyne comu Marmus u xoaddunuent 2 nepep
opmynoit wemoun):

Mg** + 2C1" + 2Na' + 20H =... .

B npagoii yacTH ypaBHeHUA OCTaBJaAeM (QopMyny
Mg(OH);, a BMecro dopMynsl HaTpmil XJopuaa
3anmuckBaeM (POPMYNBI COOTBETCTBYIOLIHX HOHOB C
yuerom KoaddunmenTa 2, koTophiii 6611 B IpeaLIgy-
1eM ypPaBHEeHHH:

Mg® + 2C1” + 2Na' + 20H = Mg(OH),4 + 2Na* + 2CI".

B ofleux 4acTAX HOBOrO ypPaBHEHMS HMEIOTCS
opuHakoBeie HOHE — Na' 1 Cl7, npuuem Kamasii —
B OAMHAKOBOM KonnyecrBe. M3sAB MX, Nonyuaem
3aNHCEH, KOTODYIO HASHIBAIOT UOHHO-MONEKYNAPHbLM
ypasnenuem':

Mg?* + 20H = Mg(OH),!.

Hlonno-MoNIeKyNAPHOE YPaBHEHHE — 9TO YpaBHeHHE, couep-
Hanee hopMyssl BelIeCTE H (POPMYNEI HOHOB.

Honno-MonekyaspHOe YpABHEHHE YKASLIBAET HA
TO, YTO HMEHHO MPOMCXOANT IIPH XMMHUYECKOM Ipe-

1 s
Huorja uenonsayior cOKPAIEHHEI TEPMIH — «MOHHOE YDABHEHNUes .



BpallleHNH, KaKHe YacTHIBl B3aMMOJEHCTBYIOT B
pacteope M Kakue ofpasyworca. Ilpn cocraBneHun
TAKOTO YPABHEHMA Kasx/i0e BeleCTBO NPeACTABNAIOT
B Toil dopMe (AMCCOLHHPOBAHHOI, HEAHCCONMHMPO-

BaHHOi), KoTopas npeobnajgaer B peaKIMOHHOH

CMEeCH HJTH ABJISETCH B Hell eIMHCTBEHHO BO3MOMHOM,
Ilpu cocrapneHNH MOHHO-MOJIEKYJIHDPHOTO ypaB-
HeHHSH [IPHEPIKABAIOTCH TAKOMH MOCTE)0BATENEHO-

CTH geiicTBHil:

1. 3anucrBaKT «00BIYHOE» XUMHYECKOe YPaBHEHHe
(ero HasBIBAKOT MDJIGK}’.‘I‘IHDHHMI )i

2. Ilo Tabnuie pacTBOPHUMOCTH ONpPeAeNsioT, KaKkue
pearenTsl B NPOAYKTH PeaKIIAH PACTBOPAKOTCH B
BOfe, & KAKHE — He PACTBODHIOTCH.

3. BLIACHAIOT, KAKHE PEareHThl M NPOAYKTH peax-
OUH SABJAKTCA CHNBHEIMM JJEeKTPOJHTAMH, &
Kakpe — cAabkIMH SIEKTPOMHUTAME HIIH HedJIeK-
TPOJHTAMHU.

4. B MoJneKyJispHOM ypaBHeHHH (hOPMYJBI PACcTBO-
PHMBIX CHJIBHBIX 9JIEKTDOJIMTOB 3aMEHSAIOT (hop-
MYJAMH COOTBETCTBYIOIIMX HMOHOB, YYHTHIBAA
IpH 9TOM WHAEKCH ¥ Koathpuumentsl. Cuauana
3aMUCHIBAIOT KATHOHBI, 3aTEM — AHHOHEL.

5. W3 obenx uacTeil MonyueHHOrO ypaBHe-

B neBoif yacTH ypaBHEHHS 3IANMCAHBL TOJLKO
(opMynEl HOHOB. 3HAYHT, COEAUHEHHHA, KOTODLIe
B3aMMOJIeHCTBYIOT, JOJMHEL OLITE PACTBOPHMEIMH
H CHILHEIMH 3J€KTPOJTHTAMMU,

Honsl H' obpasyrores B pacTBOpe OpPH AMCCOIH-
anuy cUABHOH KucaoTh (BRanpumep, HCl 2 H™ +
+ Cl'), a nonst OH™ — npm aucconmuanumy IMesoun
(manpumep, NaOH = Na® + OH). Buibpas B xave-
CTBE DEeareHTOB XJIODHAHYIO KHCIOTY M HaTpHil
THJIPOKCHJ, NOIHUINEM B JIEBYIO YACTh MOHHO-MOJe-
KYyJSPHOro ypasHenus woHbl Cl” u Na':

H'+ClI'+Na"+OH =H,0 + ...

Honst H' u OH ™ coemMuAOTCA B MONEKYIBI ClIa-
Doro amexTponnTa — Boakl, & wousl Na™ u Cl™ ocra-
oTcAa B pacteope. lonumniem BMX B NpaByw 4acTh
YPaBHEHHSH:

H'+CI"+Na'+OH =H,0+Na'+Cl".

«CoeIUHNE» HOHEI B (DOPMY.JIB! COOTBETCTBYHOMIMX
BeIIecTs, TOyYaeM MOJeKYIApHOe YPaBHeHHe:

HCI + NaOH = NaCl + H,0.

Taxum obpasoM, ¥molsl cOCMABUMb MOACKYIAD-
HOe ypasHenue Kk OaHHOMY UOHHO-MONEKYNADHOMY

YpasHenuo, HeobXo0uMo 3aMEHUMb KaANCIblil UOH
GopMyROiL cOOMEEMCMEYIOUE20 CUNBHOZ0 U PACTNEO-
PUMOZ0 REKMPOAUMa, @ 3amem Gonucams Gopmyasl
dpyzux peazenmoe (npodyKmos) — pacmeopumbix
CUNbHBLY 3NEKMPONUTNOS.

O4eBNIHO, YTO HOHHO-MOJEKYIADHOMY YpaABHE-
auio H' + OH = H,0 0TBeuaioT HeCKOMBKO MOJIEKY-
JNAPHBIX YDaBHeHMi, TaK KAK DeareHTaMu MOIyT

MonexyasnpHoe
YpaBHeHHE
HI + KOH = KI + H,0
HouHo-MoJeKyIApHOe
YpaBHeHHE
H'+ OH =H,0

HEA YAANSIOT OAMHAKOBLIE HOHEI (B CIIy-
Yae X HATWYHA) B ONMHAKOBEIX KOJHYe-
cTBax.

6. Ecin Bee kKoaD(PHIHEHTE OKAMYTCH
KDATHBIME, HX JENAT Ha COOTBETCTBYIO-
ee YHCI0. 370 uHTepecHo

B HEKOTOPBIX

P CocraBpTe HOHHO-MOJIEKYJIEpHOE YpaBHeHHe HOHHO-MoOJIEe-

peaknuu Mexjy Oapmii HMUTPATOM H HaTpPHil KYIAPHBIX GLITh APYTHE WIEN0YH i CHIbHEIE KHCHOTHL. Cpean
KapbGoHATOM B pacTBODE. i‘ﬁ::;ﬁ?;” 9THX YpABHEHUI eCTL U TAKHE:
CO; + H*p—_' 2KOH + H,80, = K,S0, + 2H,0;
Teneps PACCMOTPHM, KaK BHINIONHAKT o0paTHOE ~He 0,) Ba(OH), + 2HNO, = Ba(NO,), + 2H,0.
saganue. CocTaBMM MOJEKYJIAPHOE YDABHEHHE, HMeroTes
KOTODOE OTBEYAET MOHHO-MOJIEKYJISAPHOMY ypaBHe- LY, Keo';:l‘:::"' “T:etapznﬁﬁzﬂ:oﬂaﬁ(o;{{)z u ;{zsoi;
HHUIO Dopmynm €TBOD. v anaun. Xors Oapu

M0HOB, Take THAPOKCHJ M CyJb(aTHad KHCIOTA — DPACTBODH-
YDasmenus MBIE ¥ CHUJIBHBIE BJIEKTPONMTHI, OJHAKO NPH HX
MO Ho B3aMMOJENCTENH 00pasyeTcs HEPACTBOPHMAS COMb
HA3LIBATE BaSO0,, dopMyna koropoit gonxua GLITL B MpaBoit
HOHHEIME, YACTH HOHHO-MOJIEKYIADHOTO YPaBHEeHUHA.

H'+ OH = H,0.

! Takoe HA3BAHME YCIOBHOE, TIOCKOJIBKY MOJEKYJ OCHOBAHHI M coneil
HE CYIIECTRYET; 310 — HOHHBIE BEIECTEA.
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p CocraBbTe MOJeKyNspHOe YpaBHeHHEe, KOTOpoOe
OTBeYAeT HOHHO-MOJIEKYIAPHOMY YPABHEHHIO

2Ag" + CO%Z = Ag,CO,l.

Peaxkuuu o0MeHAa MexAy 3INEKTPOJIHTAMH B
pacreope. PaccMoTpeHHBle B naparpage peaxnuu
OTHOCATCA K peaknuanm ofmena. B mux coefmze-
Hus 0OMEHMBAIOTCA CBOMMH COCTABIAKIIMUMH —
HOHAMH.

He Bce peaxnuu obMena BoamoxHEI. B 8 xnacce
BBI Y3HAJH, YTO PEAKIIMA TAKOr0 THIA MPOHCXOJNT,
ecaH ee TPOAYKT SBIfETCH MAaJOPACTBOPHMBIM,
HepaCcTBOPMMEIM (OH BBIIENIHETCA B BHJE OCaAKAa),
rasomM uau caaboit kucnoroit. Teneps nofasuM, Y4TO
peaxknus NPOHCXOAMT M Toraa, Korza obpasyercs
cnabuiit 9JIeKTPOJINT, B TOM YHCNe BOAd.

Taxum oGpasoM, Anf BEIACHEHHS BO3MOMKHOCTH
peariuu o6MeHa HyHO HMeTh CBeIeHHSA 0 PacTBO~
PHMOCTH M cHJle ajneKTponuTos. Hanmomunaem, 4To

PAA KHCJOT N0 HMX CHOCOBHOCTH K JHCCOIMAIINH

pasmemier Ha ¢opsane II. Heobxoxumo Takxe

3HATE, uTo (rropuauas kuciora HF, xnopupsas

HCl, nommpras HI, cyasduanas H,S, aurparnas
HNO, — neryuue kucnors, a kapGonarras H,COy
H cynshurHas H,S0; — HeycroHuMBELe.

JIAGOPATOPHbIM OMbIT Ne 7
Peakuusa o6meHa ¢ oGpa3oBaHMeM ocaaKka

B npobupky Haselite HemuOro pactBopa (eppym(Ill) xnopuaa 1
nobassTe Takoil ke o6BeM pacTBOpa HaTpHii rEgpokcuga. Hro
rabawonaere?

CocTaBssrTe MOJEKYAAPHOE H HOHHO-MOJIEKYJIADHOE YPaBHEeHHHA.

JIABOPATOPHBIW OMbIT Ne 8
Peakuusa o6meHa c BbijeleHueM rasa

B npobupky HaneiiTe HeMHOro pacTBopa HaTpuii kapbomara ¥
nobasnaiiTe ¥ HeMmy HeDONBIIMMH NOPUHAMH pasbaBleHHYIO
HHUTPATHYIO KHeaoTy. YTo mpoucxoguT?

CocTaBbTe MONEKYIAPHOE H HOHHO-MOJIEKYISPHOE YDABHEHHS.
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JNNABOPATOPHbI ONbIT N2 9
Peakuus o6MeHa ¢ o6pa3zoBaH1eM Bogbl

B mpobupky maneiite 1 M pacTBopa HaTpuil rEApOKCHAA,
precuTe 1 Kanmio pacTeopa Qenondranenna u gobasnsiire Hebonb-
mUMH TOPIHAMH ¢ IOMOIIEI0 MUNETKH pasfaBNeHHyI0 HUTPATHYIO
KMCJIOTY, TIOKA He HCYe3HeT oKpacka uHaukaropa. Comepacumoe
npoGHPKH NepHOANYECKH NepeMelllnBaiiTe CTeKIAHHON IaIouKoi
MM BCTPAXWBAHHEM.

ObnpacHUTe pe3ynbTaThl Habmopenunii. CocraBbTe MONEKyIApHOE
¥ HOHHO-MOJIEKYNAPHOE YPABHEHH,

OfpaTuTe BHHMAHHE H& MOHHO-MOJEKYJIADHEIE
YVPaBHeHHM#, NpUBeleHHbIe B naparpade u cocras-
JIeHHEIe BAMH [I0CJIe BRINONHeHu#A onsiTos. Kampoe
H3 HUX YKasblBaeT Ha TO, YTO 6 peayismame peak-
YLl 00MEHA KOAUNLECTNEO UOHO8 8 PACTME0PE YMEHD-
uaemes.

Paccmotpum cnyyai, Horga peakuyws obmeHa
MeXxgy 3NneKTponuTamu He npoucxogut. Eciam
C/INTb, HanNpHMMep, PacTBOPLl HaTPHii rMgPoKcHaa
(wenoys) M Kanui xnopuga (conb), TO HUKaKHX
HM3MEHEeHHH M/TH BHELWHHUX 3(deKTOB He 3aMeTHM.
Pacteop ocraHercs GEcUBETHBIM; M3 Hero He
GyAyT BLIAENATLCA HHM OCAfOK, HH ra3. CocraBnss
HOHHO-MONIEKYNIAPHOe ypaBHeHHe, 0GHapyXum,
4TO €ro NeBas W Npaeasn 4acTH 0AHHaKOBbI:

NaOH + KCI = KOH + NaCl;

Na*+OH + K'+CI" =K'+ OH + Na* + CI".
TonyyeHHbIA PacTBOP COAEPHMT BCE HOHBI, KOTO-
pble 6bi1W B pacTBOpax HaTpHi rHgpoKchga M
Kanwi xnopuga. CnegosarenibHo, peakyns Mexay
ITHMM COEAHHEHHAMM HE NPOMUCXOAMT.

Hanoxennrlit Bellle MaTepHal KacaeTcs peak-
nmit obmena, B KOTOPEIX 06a pearenTa — pacTBOpH-
Mble M CHIBHBIE 2JIeKTPONHTH. Ecnu ke, Hanpu-
Mep, HCXOJHasl CONb HePACTBOPHMA MM MCXOAHAA
KHCJI0Ta — cnabas, To BEIBOJ O BO3MOMKHOCTH PeaK-
LMK AeJIai0T Noc/ie NPoBeleHHsA COOTBETCTRYIOINETO
XHMHYECKOT0O 9KCIIEPHMEHTA.

63



BbiBOAbI

CyTn peakuus, NPOHCXOAAMEH MeKY 1eKTPO-
JIMTAMH B DACTEOpE, IepeaeT HOHHO-MOJIEKYJIAp-
HOe ypaBHEeHHE; OHO COAEPKMT (POPMYJIEI BeIeCTR
# hopMynBl HOHOB. L

Honno-moneKkynfapHOEe YpaBHeHHE COCTABIAKT,
NpeacTaBifAs PACTBOPHMMbIE CHABHBIE DJIEKTPOJNH-
THI B IHCCONMMPOBAHHOI (hopme, T. €. 3ANMCHBAR
thopMyJIBI COOTEETCTBYIOINX HOHOB, & OCTAJbLHBIE
BelllecTBa — B HeAHCCONMHPOBanHOil dopme.

Peakuun ofmena MeKay JJeKTPOJHTAMH B
PacTBOPE MPOMCXOJHT TOrJa, KOIJa CPeil ee BO3-
MOMKHBIX TPOJYKTOB HMeeTcsi HepacTBODHMOe
60 ManopacTEOPHMOe coelHHeNNe, ra3 M ¢Jia-
OBIi 2IeKTPOJIHT. !

B peayasraTe peakiHu o0MeHAa KOJIHYECTBO
HOHOB B PACTEOPE YMEHbIIAeTC .

2

89. Yem OTAMHAETCH MOHHO-MONEKYNSIPHOE YpaBHEeHWE OT MONeKynspHoro?
90. B KaKux cnydanx peakuus obmeHa MPOMCXOAMT? 1
91. KauMe MOHbLI He MOTYT OIHOBPEMEHHD HaxOAWTLCA B BOAHOM pacTBope:

a)S0Z ucCl; r) Na* v Ba®";
6) Ca® u PO;"; 1) Pb?* 1 NOz?
B) A" M OH™;

92, YKaMHUTE COEMHEHMS, C KOTOPbIMW B3aWMOAEHCTBYET B BOAHOM
pacteope ¢eppym(ll) cynegar:
a) XnopMAHas HKcnoTa,
6) Kanui rMAPoOKCHA,

r) GapMi HMTpaT,
[l) KapB6oHaTHasa Kucnota.

95.

96.

97.

98.

99.

B) Cu®' + 20H" = Cu(OH),};

r) HaS + 20H™ = 8% + 2H,0;

[)yS05 + 2H* = S0, + H,0;

e) Zn(OH), + 2H* = Zn?* + 2H,0.
CocTaBbTe MOHHO-MONEKYNAPHLIE YPaBHEHWA peaKuWi, HoTopbie
NPOMCXOAAT B PACTBOPE MEM/Y TAKMMU ANEKTPONUTaMM:

a) peppym(lil) HUTpaTOM U Bapui TMAPOKCHAOM;

6) HaTpuii GTOPUACM W XOPWAHON HUCNOTOM;

B) NUTHHA TMAPOKCKAOM U CyNbGaTHOH KHUCNOTOR.

Bo3MOXHa W peaKLMs B BOAHOM PacTBOPE MEY COEMHEHUAMM C
TaKUMK hopmynamm:

a) Ba(NO;); v H.S; 8) HCI v KNO4;

6) LIOH v HBr; r) K,CO5 u Ba(OH),?

OteeTbl 06OCcHYITE. HanuwKTe MoAeKyNApHbIE U HOHHO-MONEKYNAP-
Hble YPaBHEHUR TEX PEaKLMi, HOTOPLIE NPOUCXOANT.

Mop6epuTe No aBe Napbl pa3nM4HbIX 3NEKTPONWUTOB, KOTOPLIE pearu-
pylOT B pacteope ¢ o6pasoBaH1eM:

a) antoMHHWA TMAPOKCKaa;

6) CHNMKATHON HKWUCNOTLI.

MpumuTEe BO BHUMaHKWE, YTO CPedW CWIWKaTOB PacTEBOPHMbI NKLIb
conu Hatpus u Kanus. Hanuwure cooTBeTCTBYIOWME MONEKYNSIPHEIE
M MOHHO-MONEKYNAPHLIE YPaBHEHHA.

CocraBeTe MONEKYNAPHOE W MOHHO-MONEKYNAPHOE YpaBHEHWUS peak-
LMK MEMZY PacTBOpamM LUENoYWM M CONW, B pE3ynLTate KOTOpOM
o6pasyloTca:

a) HepacTBOPHUMOE OCHOBAaHWE W PacTBOPUMan CoNb;

6) Weno4b K HEpacTBOPUMan CoNb;

B) HEPacTBOPMMOE OCHOBaHWe W HepacTBOpMMas conb.

[onuwnTe CXeMbl PEEKLWIA, COCTABLTE MONEKYNAPHLIE U WOHHO-MO-
NEKYNAPHLIE YPaBHEHWA:
a) Ba(NO3); + ... = HNO3 + ...;
6) NiCly + ... = Ni{OH),4 + ...;

8) K,CO5 + ... > K,S0, + ..
r) KAIQ, + ... = ... + AICl; + H,0.

B) HATPUI Cynbgua; 100. [lon1wnTe MOHHO-MOMNEKYNAPHLIE YPABHEHUA W COCTaBLTE COOTBET-
93. CocTaBbTe MOHHO-MONEKYNAPHLIE YPaBHEHWA PEaKLMH, KOTOPLIE COOT- CTBYIOLMUE MONEKYNADHBIE YPaBHEHWS:
BETCTBYIOT TAKUM MONEKYNSPHBIM YDaBHEHUAM: a) HyPO, + ... = PO + 3H,0; 6) Cr(OH); + ... = Cr** + 3H,0.
a) Mn(NO,), + Ba(0H), = Mn{OH),} + Ba(NO3)s;
6) Na,S + H,S0, = Na,S0, + H,ST;
8) 2KOH + CO, = K,CO05 + H,0; ANA NIOBOHATENEHBIX
r) Ni(OH); + 2HCI = NiCl, +2H,0. rMapons conei

94. CocTaskTe MONEKYNAPHLIE YPABHEHHS, KOTOPLIE COOTBETCTBYIOT TAKUM
WOHHO-MONEKYNAPHLIM YpaBHEHUAM:
a) Ag' + CI” = AgClI,;
6) 3Pb** + 2P0 = Pby(P0,).4;

Ecnu B pactBop KanbLMHMPOBAHHOM COfbl, MNW HaTpWii KapBoHaTa, !
Nai’cog fAo6GaBuTb Kanne pacteopa ¢eHondTaneuwHa, To NOABNAETCA
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ManuHOBas OKpPacKa. 310 YKa3LIBAET Ha HaNU4Me B pacTBope MOHOB OH-_ |
MoCKONbKY B CONM TAKMX MWOHOB HET, AenaemM BbIBOA: HATPMiA KapGoHar
B3aUMOLEHCTBYET C BOAOW, U OAHMM M3 NPOLYKTOB 3TOM PeaKLMu ABNaeT-
Cfl HATPUI TMAPOKCKA:

Na,CO; + H,0 = NaOH + ... .

MOMHO NPEANONOMMTE, HTO BTOPOM NPOAYKT — KapGOHaTHan KWCnoTa, |
Bbi 3Ha€Te, 4TO 3Ta KUCNOTa HEYCTORYMBA W PA3NaraeTcs ¢ 06pasosaHuem
YreKucnoro raza. Ho BLIeneHms rasa U3 pacTeopa cofb! Mbi He Habniopa- |
eM. 3Ha4HT, BTOPLIM NPOJYKTOM PeaKumi ABNAETCS APyroe BELIECTEO.

MpocToe conoCTABNEHME KONMYECTBA ATOMOB KaM/oro afeMeHTa B |
dbopMynax ABYX peareHToB W HaTpHi rMAPOKCHAA YKa3LIBAET Ha 06paso-
BaHWe HapAgy CO WeNo4bIO KUCNoi conu' NaHCOs:

Na,CO; + H,0 = NaOH + NaHCO,.

W3BecTHo, 4TO C BOAOH pearupyer Nuilb HE3HAYUTENbHan YacTb Cofbl. |
OfHOBpPEMEHHO NPOMCXOAUT OGPaTHaR PeaKUWA — MEM1y COBIMHEHUAMM |
NaOH u NaHCO; (ee npoayktel — Na,CO5 1 Boga). YuuTsiBasn 310, 3anuckl-
BaEM B XMMHYECKOM YPaBHEHWH 3HaK 2 :

Na,COj, + H,0 22 NaOH + NaHCO,.

PaccmoTpeHHan peaxuua ABNAETCA pealuvei o6mena. MNpaega, obmeH :
BELECTB CBOWMM YacTMLaMu SABNAETCH HENONHLIM: NUlbL NONoBHHA |
MOHOB HaTtpua B UCXOOHOW con oBMeHWBaEeTCs Ha atoMbl aporexa.

Pearymio oBMeHa Mexay CoNbIo H BOAOH Ha3LIBaIOT peakunei rugpo- |
m3a’.

YcraHoBNEHo, 4TO C BOAOW MOTYT B3aWMOJIEMCTBOBATL CONM, 06paso- |
BaHHble chabbiMi OCHOBaHUSIMK MK CNabbiMK KMCNOTamMu (cona obpaso-
BaHa cnaboi HapBoHaTHOH KMcnoTor). Cpedy pacTBopa conu obycnasnu-
BAET CUNbHbIA INEKTPONMUT (B HALUEM Cly4yae — HaTpui MMApOKCK), oT
HOTOPOTO NPOMCXOAMT CONb; OH ofipasyeTcs Npu ee ruaponuae. Tak,
pacTeopbl coneil K,S, Na,Si0; uMeloT WenoyHyo cpeqy, a pacteophbl!
conei ZnCl,, CuS0O, — xucnyio.

Tenepb Bbl CMOKETE OGBACHWUTD, NOYEMY B KNETHaX TabnuLibl pacTBOpK-
MOCTH, HOTOPLIE OTBEYAIOT HEKOTORLIM CONAM, UMEIOTCA 0603HaYeHUn #.
Hampgan M3 3TMx conel NpoMCXoAMT OT cnaforo oCHoBaHWA M cnabon |
HUCNOTHI ¥ NO3ITOMY NOABEPraeTCs NoNHOMY TMAPONU3Y: 4

AlLS; + 6H,0 = 2AI(0H),d + 3H,ST.

! Kucnan conb — NPOAYKT HETIOMHOTO 3aMelenus atomMos ['niporena B |
MOJeKYJIe KHCIOTH HA ATOMBE (TOMHee, HOHBL) METALITHYECKOT0 3JIeMEHTA.
? TepMun NPOHCXOANT OT rpedeckux cios hydor — Bojga u lysis — pas-
JIOMeHHe.

MPAKTU4ECKAS PABOTA N2 2

PeaKuuu HOHHOTO o6MeHa
B pacTBopax 3NeKTpoNuToB

BaM BBEIIAHEI PACTBODEl MarHui HHTpATa, Kainwi kapboHara,
paTpuil THAPOKCHAR ¥ pasbaBneHHasn CyabpaTHAA KHCTOTA.

BoCIONL30BABIIMCE TADIMIEH PACTBODUMOCTH M PHOM KHCIOT
no cuie (eM. dopsan II yueGHmKka), BHIACHHTE, KAKHE DeaKiUH
Gy1yT IPOMCXOATE B PACTEOPE:

a) MY ABYMSA COMAME;

6) MeXIY COJIbIO U INeJIoUbIo;

B) MEXNCIY CONBIO H KMCJIOTOH.

OcyIecTBUTE 5TH PEAKIIHH, & TAKYKEe PEAKIHUIO MeJOYH ¢ KHCJIO-
TOit.

SanuINTe B KIeTKAX NpeIcTaBIeHHOH Huxe TabmHibl (opMyasl
peareHTOB M OJJHONC M3 NPOAYKTOB KaXK[oH peakIuM, CBOHCTBA
KOTODOTO JeNaioT BOSMOMKHEIM ee mporekanue. Iloene dopmyn npo-
JIYKTOB TOCTABLTE CTPEJIKH 4 (eC/IM B peayiILTaTe peaKuy COeTHHe-
HUe BhINAaeT B ocafiok), T (ecim oHO BEiesnsieTcs B BHAE rasa),
HOMETKY «CJI.#» (€CIH BeIecTBO — CNabkiil 3JIeKTPOIHT).

- ass - wee

PearenTst (coms 1) (cons 2) (menous) | (xmcnora)

(coms 1)

(coms 2)

(mt;:;om)

HanmmmuTte MoneKyJispHEIE H HOHHO-MOJEKYIAPHEIE YDABHEHHSA
Peaxumii.

ObnsicauTe, moYeMy peakuum ofMeHa € Y9aCTHEM HEKOTODHIX
BEIIJAHHBIX PACTBOPOB HE IPONCXOAAT.

101. Kakylo peaxLmio, KOTOpas B NPaKTHYECKOH paboTe He NPOMCXOMINT,
MOMXHO OCYWECTBMTL B APYTMX YCIIOBHAX? YHaruTe 3Th YCNoBMS,
HanulKTe XMMHUYECHOE YPaBHEeHHe W laiTe Ha3BaHWs NPOAYKTaM
peaxumu.
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102. Hakumu 6binv Gbl pesynbTaThl NPaKTUHECKON paBoThl, ecnu 6
BMECTO pacTeopa HaTpHi ruapoxcKHia Gbin BeifaH pacTeop 6a
TMAPOKCKAA? 3anoNHWTE COOTBETCTBYIOLLYIO TAaBNMLY U COCTABET
MONEKYNSIPHBIE W MOHHO-MONEKYNAPHLIE YPaBHEHWA. i

MPAKTUYECKAS PABOTA Ne 3

PacnosHaBaHue
HeopraHu4ecKux coeuHeHumn
Bawm BBIaHEI pacTBOP HATPHI rMAPOKCHAA, pasfaBleHHAS CY.
thaTHAH KHCJIOTa, & TAKIKE IPOMBIBAIKA C BOAOI, IITATUE C
HAMH, CTEKJIAHHEBIE MTATOYKH,

BAPUAHT |

Sananne 1. PacnosHaBaHue TBePALIX COSNMHEHMIL.
B Tpex npousBonsHO NPOHYMEpPOBAHHEIX NPOGHUPKAX HAXOMS
Genble MOPOIUKH Kaiuil HUTpaTa, HaTpHit Kap6oHATA M KasbIl
kapbonara. YeraHoBuTE CoflepUMOe KA ol npobupKH. B
Sapnanue 2. PacnoznaBanne paCTBODOB CONMHEHHIR, -
B Tpex Npon3BoIEHO NPOHYMEDPOBAHHEIX MPOGHPKAX COIEPIKATCS
GecrBeTHEIE PACTRODHI HATPHH XNOPHAA, MATHUH XTOPHAA H 1N
cynbdara. YeranoBuTe cofepiRuMoe Kam ol mpobupru.
BAPMAHT I
Bapanme 1. Pacnossaraniie TBepbIX coeHHeHHIE. i
B Tpex nponssoIeH0 NPOHYMEPOBAHHEIX TPOGMPKAX CONEPIHATCH.
fesble MOPOMIKH HATPHIl HHUTpaTa, MarHui xapGomara u Gapuit
cynedara. YeraHoBHTe COTEPIKUMOe KaKIo# npobuprm. Y
Sananue 2. PacniosnaBaHHe DACTEODOB COENMHEEHMIA. {
B Tpex npou3so/IbHO NPOHYMEpPOBAHHEIX MPOGHpKax cofepIKaTes
GecriBeTHEIE PACTBOPEI Kaluii HATpaTa, Gapuit xnopuga U ATIOMH-
HUi HATpaTa. YeTaHOBHTE COAEPKAMOe Kak0it TpobupKy.
PeaynbTarThl 9KcIepEMeHTa 110 3alaHMI0 1 sanunuTe B TabIMILy:

Ne Pacreopumocts |Dopmyna |Hab6monenns| Brisox
npooMpKH BEHIeCTEA peakTHBa (hopmyna
B BOIE BelecTsa

YpaBsreHue peaknuy (B MONEKYNAPHON ¥ HOHHO-MOJIEK Y IAPHOI
(opmax):
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Peay IBTATH DKCIEPHMEHTA 110 3a/{AHHIO 2 zanummTe B TabnAny:

—7& | @opmyaa | Habmo- | ®dopmyna Ha6mo- | Bemon
nipo- peaxTnsa 1| memms peaxtBa 2 | memma | (hopmyna
GapKH I BemecTsa)
peaxThBa 1,
B3ATOTO
B H30BITHE
o ——

ypaBHIe_Flﬂﬂ peaknu# (B MONEKYNAPHONH B HOHHO-MOJEKYIAPHOH

(opmax):

“)

103. MOMHO N1 BLINOAHUTE 3aAaHuna 1 1 2 o6oMx BapMaHToB, €CN1 BMe-
CTO pacTeopa cynb(paTHON KUCNOTH! BhifilaHa X1opuaHasa Kucnota?
Oreer 06OCHYHTE.

104, MoHO NW pacrno3Hars CoelMHEHHSA B 3afaHuK 1 Kamaoro sapu-
aHTa ¢ NoMoLLbLIO HarpeBaHua? B cny4ae NoNoMMTENLHOTO OTBETa
paccHamuTe, HaK Bbl BLINONHWTE 3TH 3afaHus. Hanuwure cooTseT-
CTBYIOLIME YPABHEHHA peaKLuii.
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pasnea
XuMIyecKue peakiuum

B arom paszpmene obobmena mudopManus
HM3BECTHEIX BAM THNAX XHMHYECKHX Deaxmuii,
ByayT Takike paccMOTpPEHEBI PEAKITHH, KOTODEIE B
eie He uayyanu. OGpaTHM BHUMAHUE HA HX XapaK-
TepHbie NPH3HAKH H 0COGEHHOCTH NIPOTEKAHMHS.
Brinmonuas ynpakHeHus, BEl npuobperere HOBEHIE
HABBIKH [0 COCTABJEHUIO XHMHYECKHX YPaBHEHHIH.

Knaccudukauyus
XUMMUYECKUX peaKLumn

Marepuan naparpada noMOXMeT Bam:
BLISICHUT, MO KAKUM NPU3HaKaM HNacCUULMPYIOT
XHMHYECHHUE peaHrLuu;

MOMNONHWUTL CBOW 3HAHHMA O THNAaX XMMUHECKUX PeaH-
LiMiA; b
BCMOMHWUTL, B HAaKMX CNy4anx BO3MOMHbI peaKuuu
Pa3NOMEHHA, 3aMELLEHNA K OOMEHa;

y3HaTb 06 06paTUMBIX H HEOGPATUMbIX PEAKLMAX.

IIpuanaku, No KOTOPLIM KJACCHPHIHPYIOT XHMH-
ueckue peaknuu. IlpespamieHus OZHHMX BEUIECTB B
APYrHe TMOCTOSHHO TPOMCXOAAT B mpupoae. Bea aux
HEBO3MOMHO DABBHTHE KUBLIX opranusMos. Hayue-

HHEM XHMHYECKHMX PEeaKIMil M MOJyYeHNeM HOBBIX
BEIECTB 33AHUMAOTCA yUeHble B HCCIIEJOBATENECKHX
naboparopuax. PasnuuHbie peak UK OCYIIECTBIAIOT
MHKEeHEePhl ¥ TeXHOJIOTM Ha 3aBOAAX, IMIKOJBHUKH ¥
CTYAEHTHI NPH BBITOJHEHHH NPAKTHYeCKHX pador.

XHMHYeCKMe peakinMH MOrYyT MpOTEKATh Me-
JI€HHO WJIH MIHOBEHHO, B ODBIYHBIX YCJIOBHAX WIH
npH Harpepanuu, ¢ AofaBieHHeM KaTajausaTopa
i 6e3 Hero. OHM MOT'YT CONPOBOMAATHCH PAZITHY-
HEIMH BHemHuMH addexramn — ofpasopanmem
ocajKa Wi rasa, M3MeHeHHeM I[BeTa, BEieIeHHeM
TENJIOTH U T. 4.

Yrobsl yCcTAHOBUTHL MOPHAOK BO MHOMKECTBE
XHUMHYECKHX Peakiiui, OCYIeCTBIeHA HX KJIACCH-
dukanua. Ipy 3ToM OBLIH yUTEHE! ONpeNeNeHHbIe
TNPH3HAKHE M 0ocobGeHHOCTH peakiuil. Bamuedmme
M3 HUX NDPUBEJCHBI HUMe:
® YHCJIO PEATEHTOB ¥ TIPOAYKTOB PeaKIlHu;
® BO3MOM<HEIE HANPABJICHIH IPOTEKAHNUS PeaKIIuu;
* H3MeHeHHe MJIH HeM3MEeHHOCTH CTeleHell oxue-

JIeHUH BNeMEHTOB B Pe3YNLTATE PeakIliu;
® BLIleJIeHHe HJIH NOrJIOMeHHe TeNJIOTEH BO BpeMs

PeaKnuu.

B atom naparpade obobmensl Bamu 3HaHHA O
peaxknMAX Coe{HHEHNA, PASJIOMEHNA, 3aMEeIeHUA U
o0MeHa, a TaKMe PACCMOTPEHBI PEaKkIHH, KOTODhIe
MOTYT HNPOTEKATh B PA3IHMYHBIX Hanpasienusx. O
APYTHX THOAX PeaKIuil peub NOUAET HoskKe.

Peakuuu coepMuenns H pasnoxenun. B 7 knac-
Ce BBl Y3HAJM O PeaKIIHAX, B KAXKIOH M3 KOTOPHIX
YHMCJO PeareHToB M MPOJAYKTOB HEOJHHAKOBO.

Yeakmuio, B pesysibTaTe KOTOPOil M3 HECKONBKIX BEIIECTE
tOpasyeres 0QHO BeHNIECTBO, HA3BIBAKOT peaxyuell coedu-

EHLA,

Bam H3BecTHEI peaKIHK COEAHHEHN, B KOTOPLIE
BCTYNAIOT
* dea npocmotx eupecmea (puc. 31)

P 2Al + 3Br, = 2AlBry,
CAKIMA cOeMMHEHMSI METAN HeMeTawLn

A+B(+..)>C H, + Cl,=2HCl

HEMETANN HEeMeTaln
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® dea oxcuda
BaO + H,0 = Ba(OH),,

OCHOBHBII MEenods
OKCHJL
N;0; + H;0 = 2HNO,,
KHCIOTHRI KHCIOTA
OKCHJ

Cay(PO,),.

3Ca0 + P,0,=
OTHBIH conb

OCHOBHEIH KHCJ
OKCHJT OKCHJ[
He Bce Takue peaxkIHH BO3MOKEH
Hanpumep, HHEPTHBIE ra3kl — rejinii, HEOH
APrOoH HE B3AHMOJEICTBYIOT HH C OJHHN
semecteoM. He npoucxoasaT peakiiny KHClio

Puc. 31. 1
Peaxuun poja ¢ rajoresaMH, Bogoposa ¢ Gopom B
ANOMUHKA cununEeM. 30J0TO PearupyeT TOABKO ¢ HAH
05110"0“ Bosee AKTHBHBIMU HeMeTaAJINnaMH — TaJiol

HAMH, & TAKXE ¢ HeKOTOPEIMM COEfIHHEH
mH. OKCHJBI BCTYHAIOT B PEAKIIHH APYT C APY
oM, eCiM OHH OTJIHYAIOTCA 10 XMMHYECK
cpoiiereaM. Tak, OCHOBHEIE OKCHALI B3AHMO-
JeHCTBYIOT € KMCIOTHBIMH H aM(oTepHEIMHA
OKCHIAMH. !

¥ Cocrasbre ypasHeHNA peakIHM MEKIY TAKHMH
BelleCTBAMM: a) HATPHEM H BOJIOPOAOM; 6) OKCH-
namn Jiurus u Cynsdypa(VI). |

Peakumuio, B pe3aynbTare KOTOPOH M3 0JIHOTO BeuiecTeal
obpasyeTcs HECKOJIBKO BEleCTH, HA3LIBAIOT pearKyuell pass
RONCEHUR.

Pasnararecs MOIyT TONLKO CIOMHBIE BEIECTBA.
Cpenu Hux — ocHOBaHHSA, aMOTEPHEIE IHADOKCH=
ABl, OKCHIeHCOAEDPIKAINMe KHMCJIOTHI H HX COJIH,
HEKOTOpPEIe OKCHABL (puc. 32):

Fe(OH), L Fe0 + H,0T;
OCHOBAHHE

H,Si0, £ Si0, + H,0T;

KHCIOTA

CaCO; £ Ca0 + CO,T;
COJIb

Peakuma pasnoxenusn
A—=3B+C(+..)

2HgO £ 2Hg + 0,1.
OKCHJ

Peakuuu pasioeHUs TPOMCXOAAT,
KaK NpaBHno, npu Harpesanun. Kapbo-
HATHAA U cyTHDUTHAA KHCIOTEI PA3JIa-
TaloTcA B OGBYHEIX yCIIOBHAX B MOMEHT
obpasoBanys:

CO, + H,0 2 H,CO,,

IlpoaykTamMu pasioyeHHs OCHOBa-
HUIl, OKCHTI€HCOAEDIKAIINX KHCJIOT H
GONMBIIMHCTBA HX cojiedl ABIAIOTCH
okcupgel. He pasnaralorcs npu Harpe-
BAHWHM THUAPOKCHABI, KapboHATHI H
cynesdarsl Harpua u Kanus, a takmxe
OKCHTEHCOJEPKAIIHe COJH, KAXKIAA U3 KOTODBIX

o0pasoBaHa ABYMdA HeleTydumu oxcuaamu (docda-
ThI, CHUTHKATEI, [HHKATEL, AJIOMHHATEI M JD.).

Puc. 32.
pasnomeHue
meprypui(ll) oncuaa

P CocraBrTe ypaBHeHHMS peakiMil pA3JIOIKEHHH:
a) npHK Kapbonara; 6) aMOMUHRNE rHIPOKCH/A.

Peaxnuu zamemenus w obmena. Hayuasm B
8 Kulacce XUMHYECKHE IIPEeBPAIEHHA HEOPTraHMYec-
KHX COEJ[MHEHHH, BBl Y3HAIM O DEAKIMAX, B KAMK-
JI0¥ M3 KOTODPEIX — JBa PEareHTa H [Ba HPOAYKTA.

Peaxuuo MemJay HPOCTHBIM H CHOKHBIM BEIECTEBOM, B
PesyIBTATE KOTOPOM 06Pa3yloTes IPYrie NPOCToe H CHOKHOoe
BCUECTEA, HAZBIBAIOT peakyuell 3aMeujeHusn.

Peaknuu 3aMelieHHUA € YYaCTHEM MeTaJl-
JIOB BAM XOPOIIO H3BECTHEL.
IMlenounkie W MEN0YHO3EMENBHBIE META-
Bl PEATHDYIOT € BOAOI:
2Na + 2H,0 = 2NaOH + H,T.
B 5T0# peaxkumu oguH M3 ABYX atomoe I'mapore-
HA B KAXKI0H MoJleKyJie BOAEl 3AMEIIAETCA Ha ATOM
(TouHee — Ha MOH) METAJIHMYECKOrO SJIEMEHTA.
Ilourn BCce MeTankl PEArHDPYIOT ¢ KHCJIOTAMH.
YacTe 5THX peakIuil ITPOHMCXOAMT C BHIIEIEHHEM
BOJIOpOJIA:
2A1 + 6HCI = 2AICL, + 3H,T.

Tak B3aMMONEHCTBYIOT ¢ METANINIAMHE XJIOPHAHAA H
pasbamnenHas cyanpaTHas KuUCHOTH. Peaknusa

Peakuun samemenus
A+BC— B+ AC
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Puc. 33.

PeaKums aniomMuHus
€ BOAHLIM PacTBopoOM
LWEenoyu

BOBMOM{Ha, eC/IH MeTaNJI HaXOoIWTCHA B DALY
AKTHBHOCTH JIeBe€ BOAOPOJA.

pacrpopamu cosreil. [IpogykramMu Taxoi peax-
IHH ABAHIOTCA JPYroi MeTalT M HOB&dA CONb:

Mg + CuS04 = Cu + MgS80,.
ITopobHBIE peakuuM NPOMCXONAT, €ClH Me-
TAJI-PEAreHT pasMelleH B PAAY aKTHBHOCTH
CJIeBa OT MeTAJLIA-IPOSYKTA.

P Hanumure ypaBHeHHe pDeaknMH MegH ¢
PACTEOPOM APTeHTYM HHTPATA.

Husk, amoMmuaniit (puc. 33), oloBo, ApyTHE
AKTHBHBEIE METAJIbI, KOTOPBIM COOTBETCTBY-

10T aseMeHTEl, obpasyiomue amdoTepHbIE

OKCHIEBL H T’HEPOKCHIBL, BS&I!MOAEﬁCTBY!OT co
mejoyamm;

2Al + 6NaOH = 2Na AlO, + 3H,T.
B peaxymu 3ameLleHHA MOTYT BCTYNarb H HEMe-

BbITECHAET MEHee aKTHBHbIH M3 BOAHOro pacTBo-
pa ranoreHosogopoga, 1. €. 6e30KCHreHOBOH
KMCAOTBI, WK CONK (ranorennga):
Bry + 2HI = I, + 2HBr;
Cl, + 2KBr = Br, + 2KCI.
HaﬂOMMHBEM, YTO0 XMMHYECKaa aKTHWBHOCTHb
ranoreHoB BO3DAacTaeT B Ipynne nepHogn4eckon

CHCTEeMbI CHH3Y BEEPX.

Peakumuio MeEAY ABYyMSA CHOMHBIMH BellleCTBAMH, B pe3yJib-
TarTe ROTOPOﬁ OHH 00MEHHBAIOTCH CBOMMH COCTABIAIONIHMH
(aTomammu, rpynmnaMa aToMoB, HO“aMH), HA3BIBAKT peax-

yuei obmena.

Peaxuun odmena

Peaknun ofMeHa NPOMCXOAAT MPeHMyIe-

AB+CD—> AD+CB CTBeHHO B BORHOM pacreBope. B Hux yuacrey-
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JOT SJIEKTPOJIMTHEI — OCHOBAHWS, KHUCJIOTHI,
cosr. Crryuan, KOrzia 9TH PeakiHH BOZMOMXHEI, BAM
H3BECTHRL. DTO — BEIjeJieHHe ocagka (puc. 34),
ofipazoBaHMe rasa WM c1ab0ro sNeKTPoNNTA (B TOM
qHCIe H BOABI):

Merannst MOTYT B3aHMOAeiiCTBOBATE C

Puc. 34.
OcamjeHne
HaaMHuA cynbdupa

CdCl, + Na,S = CdS{ + 2NaCl;
H,S0, + MgC0, = MgS0, + H,COy;
4 3 4 /2 \,3

H,0 CO,T
KOH + HCI = KCl + H,0.

b CocraBbTe HOHHO-MONEKY/ISpHEIE YpaBHe-
HHA 3THX peaknuii.

O6paTtHMbie H HeoOpaTHMBIE peaKIJHMH.
MHoOrne XMMHYECKHE PEAKIIMH NPOTEKAIT
TOJILKO ¢B OJ[HOM Hanpasinenuu». Ux npoayx-
ThI Npu NGBIX TeMOepaType W JaBleHHH He
MOTYT B3aMMOJeificTBOBaThL ¢ obpasoBaHueM

Tannel. Hanpumep, 6Gonee aKTHBHLIA ranoreH

BEIIeCTB, KOTOPLIe paHee OBUIM peareHTaMH.
Takue peakIMi HASKIBAKT HeoOPAMUMBLMU.
Harpuii pearupyer ¢ Bojjoit COrIacHo ypags-
HEeHHD
2Na + 2H,0 = 2NaOH + H T,

910 — HeobpaTHMasA peakrHsd, MOCKOJBKY MpO-
THEOTIONOKHOE NPEBPallleHIe HeBOZMOMKHO!

NaOH + H, #

HasecTHH M peaknuu apyroro Tema. Kansmwuit
OKCHJ B OOLIMHEIX YCIOBHAX MeJIEHHO B3auMoei-
CTBYET C YIJIEKHCIBIM TasoM:

Ca0 + CO, = CaCOy;.

Ecom npoayKT 2T0il peaknun — Kansiuit kap6o-
HAT — CHJIBHO HATDETh, TO OH HAYHET PasJIATATECH
Ha KAJBIHI OKCHI U YIJeKUCHwlii ras, T. e. Gyger
NPOHCXOLHTE PEAKIHA

CaCo, < Ca0 + CO,T.

B onpenenenHoM TeMnepaTypHOM HHTEPBAJE BO3-
MOKHO Kak ofpazoBaHue KaJeuil Kapbouara, Tak
H ero pasnoskenue. B atux ycnosusx obe peakimum
He ITPOMCXOAAT [0 KOHIA, W B BAKDPHITOM COCYyAe
MOXKHO OOHADYHTH CMECh TPEX COeJHHeHHH —
wansluil oxcuga, xapbou(IV) oxcuaa B kaneumit
rapboHaTa.

AHMHYecKHe PeaKlHH, KOTOPbIe MOTYT NPOTeKATh B MIPOTH-
SOT0JI0MHBIX HANPABJICHHAX, HAZBIBAIOT 06pamumbLmu.
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O6paTHMasn peaxiua HexoTopele peakHHH HBISI]
pAMAH PEAKIHE ofpaTuMbIMH B ODBIMHBIX YCJOBHAX,
A+B———=C+D 2
it F—————— Cpean HHX — B3AMMOJEHCTBHE YTrile

9

105. HazosuTe NPU3HaKK, NO KOTOPLIM KNACCHPHLIMPYIOT XMMHUYECKHE

peaKuym1u.

106. [aiTe onpefenequs peakunam COeAMHEHUA, PA3NOMEHHUS, 3ameLte-
HUS M 0BMeHa.
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KHCJIOr0 M CEPHHCTOTO ra3oB ¢ BOJOH.

Peaknuio, KoTopas NpOMCXOANT Med-

Ay BelnecTBAMH, 3ANMCAHHBIMH B JIeBOH d4a
XHMHYECKOr0 YPaBHEHHM#A, Ha3BIBAIOT NPAMOLL,
HPOTHBONIONOMKHYIO Peakiuio — ofpamuoii. Qs
BpeMeHHOe NPOTeKaHHe STHX PeaKmHil TOKa3kIB
B yPABHEHUH ¢ IOMOIIBI0 3HAKA 0DpaTNMOCTH 2 &

S0, + H,0 2 H,S0,.

06paTHMbIMK GLIBAIOT M (PHIMHECKHE ABIEHHS,
Cpeam HHX — M3MEHEHHWA arperaTtHoro COCTOAHHSA
Beujecrea. Ecnm cocyg, B KOTOPOM KMIMT BOAA,
HaKPBIT KPLILWKOH, TO B HEM O4HOBPEMEHHO NPO
XOAAT ABa MPOTHBOMONOMHLIX Npoyecca — np
BpalyeHne BOAb! B 11ap M KOHAEHCALMSA BOASHOIO
napa c o6pa3oBaHHeM XHAKOH BOAbI.

T RIS T

Jlns KaacCHPUKAIMH XMMHYECKHX peaniui
HCNONBIYIOT PA3THYHEIE IPHIHAKH.

ComocTaBlifAs YHCIO0 NPONYKTOB H PEATeHTOB,
TaKMkKe YIHTHIBAS, NPOCTHIM HIH CHOMKHBIM SBJA-
eTCH KaXI0e BemecTBO, PA3IHYaloT PeaKiuun co-
e/THHEHNA, PA3JIOKEHNA, 3aMeIneHus H obmena. '

B 3aBMCHMOCTH OT HANpPaBJeHHA NPOTEKAHMA
XMMHYECKHE DeaKiHi JeJAT Ha obpaTHmbIe (onl
MOrYT NPOHCXOAHTH B MPAMOM K 06paTHOM HATIPAB-
JNenmAx) W HeoGpaTHMEIC (BOZMOXHA JIMIIL NpH-
Masn peaKiu).

107.

108.
109.
110.

111.

112.

143,

HalpuTe COOTBETCTBHE:
YpaBHenHe peaxLm
1) 2NH5 + 3Mg = Mg,N, + 3H,;
2) HPO, + H,0 = HyPO,;

Tun peaxymm
a) peaxkuus obmeHa;
6) peaxku1s pasnoMeHus;

3) 4Na;S04 L 3Na,S0, + Na,$; B) pEaKLMA 3aMeLleHHs;

4) 2KOH + Mgl, = Mg(OH) + 2KI; 1) peakumn coefiMHeHUs.
3anuiumTe ypaBHeHWA BYX peaxLWi — COefMHEHWA W PA3NOMEHHA,
NpH KOTOPLIX 06pasyeTca anioMUHWR OKCHL.

CocTaBbTe iBa MONEHyNAPHLIX ypaBHEHWA peaHuuid oBMmeHa, HOTo-
PLIE OTBE4AIOT MOHHO-MONEKYNAPHOMY ypaBHeHuio Ag' + Cl™ = AgCld.
Hanuwwure ypaBHeHHe 06paTMMON peaxumu o6pa3oBaHia ammuaka
NH3 M3 NPOCTLIX BEWECTE. YHaMMUTE NPaMyIo 1 OBPATHYIO PEaKLIMM.
Hawkana macca conu o6pasoBanach Npu NONHOW HerTpanu3aLuy mar-
Hui rugporenaom 800 r pacTBopa HUTPATHOW KMCNOTLI C MaccoBOM
nonei kuenotel 25,2 %?

Cynbdyp(VI) OKCHA NPU CMNBHOM HarpeBaHuW pasnaraeTca Ha cynb-
dyp(IV) oHeua 1 kucnopog. Jlerde unu Taenee Bo3ayxa cMmeck obpa-
30BaBLUMXCA ra30B W BO CHONLKO pas?

MpW HarpeBaHWW HKanbumi KapboHaTa NoTepa Macchbl cocTaBuna
11 %. HaiauTe maccoBble JONW BELWECTB B TBEPAOM OCTaTKe.

OKUcnUTenbHo-
BOCCTAHOBUTE/IbHbIE PpeaKLun

Marepuan naparpada nomMomer Bam:
BbIACHHTL, YTO TAaKOE€ OHWCNMTENbHO-BOCCTAHOBM-
TENbHaA peaxums;
pasnuyaTh NPOLECCHl OKUCNEHWA W BOCCTAHOBNE-
HWA, OKMCNUTENH W BOCCTAHOBHUTENM;
MOHATL 3HAYEHUE OKMCNUTENEHO-BOCCTAHOBUTENL-
HbiX peaKLMi.

OKHCAHTEeALHO-BOCCTAHOBHTEIbHbIE PeaKIIHH.
CpaBHNM BA XHMHYECKHUX IPEBPALeHHA:

Mg(OH), = MgO + H,0; )

2Mg + O, = 2MgO. (2)

VuHUTHIBas YHCJIO PEATeHTOB U IPOAYKTOB B Ka-
ol peakIlii, AeaeM BHIBOA: peaknus (1) apnser-
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Pl’&.ﬂ\‘lil{“. npoTrexapinie ¢ HaMeHeHHeM cTeneneil oKucie-
HHA 3JIeMeHTOB, HASBIBAKOT OKUCAUMENbHO-60CCMAHOBU~
MEABHBMU PEARKUUAMIU.
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¢ peaxknueil pasmoxends, a peakiua (2) —
nuei coefHHeHHA.

9TH peaKkIHH DPa3IMYAOTCS M O APYTOMY HpH-
sHaky. OOpaTHM BHHMaHHe Ha CTeNIeHH OKHCIeHHs
37IeMEeHTOB B peareHTax W NPOAYKTax. '

P Yro HABLIBAIOT CTEIEHLI0 OKHCICHHUA 2JIeMeHTa?
Onpesiennre cTeNeHH OKHCJIEHHA JJEMEHTOB B
BelecTBaX, (POPMYIIBI KOTOPLIX 3alIHCAHLI B YPaB-
wenausax (1) u (2).

SanumeM cTeleHH OKHCIEHHA 3JIeMEHTOB Hal
(hopMyNIaAMH BEIeCTB:

+2 241 42 -2 +1-2

Mg(OH), = MgO + H;0;

0 0 42 -2
2Mg + O, = 2MgO.

B pesynnTaTe nepBoi peaKIuM CTENIeHH OKHCIe-

HUSA BNEeMEHTOB OCTAJNNCE ITPeXXHNUMH, 8 BO BTOPOH

PeaAKIINH H3MEeHWJIHCh.

IIpouneccsl OKMCIEHHS M BOCCTAHOBIEHHHA.
BrificHHM HPOHMCXOMKIEHHE TEDMHHA «0KHCIHTENE-
HO-BOCCTAHOBHTENBHAA pPeaKnuf». XapakTepHaysd
PEAKIMH ¢ YyYacTHEM KHeJopoga B T KJjacce, MBI
YTBEPIKAANN, YTO BEIIECTBO, KOTOpPOe B3aHMOjed-
CTBYET ¢ KHCJIOPOAOM, NOABEPraeTca OKHCIe 0. B
peaknum (2) TAKMM BEIECTBOM ABJAESTCA MATHHMH.
Kaxaelii aToM 3TOro Merania NpeBpamjaeTcsa B
KATHOH, Tepasa 2 3JIeKTPOHA:

Mg — 2¢ = Mg*'.
DnementT Mareuii DOBLIIIAET CTENEHL OKHCJICHMSA
ot 0 go +2; on okucazemes.

C marsneM BsaumojieiicTByeT kmciopon. Kam-
Aerit arom OKcHreHa, KOTODHIH BXOOHT B COCTAB
monerynsl 0y, NPpEEpPAINAETCA B AHHOH, NPHCOEIH-
HAA 2 DNeKTPOHA:

0+ 2e =0%.
CreneHb OKHCICHHA 3TOT0 AJeMEeHTa NOHHIKAETCH
or 0 go —2; OxcHUreH 0CCMAMABIUEACINCA.

Ilponecc
OKHCJICHHSA

0 +2
Mg — 2e = Mg

YrpanHckui xumuK, axkagemux AH CCCP w
AH YCCP. Paspabotran TeopHio OHHMC/HTENbHO-
BOCCTaAHOBMTE/NIbHLIX peaKywi, B OCHOBE KOTO-
po# — npeAcTaBneHne O Nepexoge NEKTPOHOB
OT ofgHHX YacTHy K apyrum (1914). 3anonmn ¢yH-
AaMeHT 3/1eKTPOHHOA TeopuH Katanusa. lpo-
tdeccop KHeBCKOIo MONHTEXHWYECKOND HHCTHTY-
Ta (1908—1911), exaTrepHHOCNaBCHHX (HBIHE —
AHENPONETPOBCKHE) BbICIWHX y4eGHbIX 3aBeje-
HHiIi — rOPHOro MHCTHTYTa W yHuBepcuTera. C
1927 r. — AMPEKTOP CO3JaHHOIo No ero HHHULHa-
THBE YKPaMHCKOIO HHCTHTYTa (QHIHYECKOH
XUMHH (HBIHE — HHCTHTYT PHUIWYECKOR XHMHK
HAH YxpauHst nmenn J1. B. [TucapeBcKoro).

Oxucnenue — omdaua I1eKmpoHos wacmuyei
éeljecmea, a 60CCMAHO6LEHUEe — npucoedutenue
€10 INeKMPOHOB.

IIpomeccsl OKHCTEHUsA H BOCCTAHOBJIEHHI

BCEr/ia CONPOBOMKAAIT APYT APYra. DJeKTPOHE
He BOZHHKAT U3 HHYEro ¥ He HAKAIIHBAIOTCH

Iponece
EOCCTAHOBJIASHHA

0 —2
0, +4e=20

B npobupke. CKOJBKO BJIEKTPOHOB TEPAIOT OJJHA
YaCTHILE, CTOJNBKO K€ HX NPHCOeAWHAIOT APY-
rue. Y6epgumcs B 9ToM, 00paTHBIIMCE K YpaBHe-

HHIO

2Mg + 0, = 2MgO.

Ilsa aroma Maraus TepAioT 4 3leKTpoHA:

2Mg — 4¢” = 2Mg**,

a psa aroma OKcHreHa, KOTOpDBIE MMEHIOTCH B
monekyne Oy, NpACOENHHAIOT 4 276K TPOHA:

OrHCANTENBHO-
BOCCTAHOBHTENBEHAA
peaxums
=y
0 0 42 -2
2Mg + Qz =2Mg0
OHHCIHTE R
BOCCTANOBMTEND

0, + 4™ = 20%.

TeopHIO OKHCIHTENBHO-BOCCTAHOBHTEIb-
HEIX PEaKIHii, KOTOPYIO HA3BAJIH SJICKTPOH-
HO-HOHHOH Teopueii, npegnosxea B 1914 r.
oreyecTBeHHBI yuensii JI. B. ITucapakes-
CHH.

Oxucaurean H Boccranosurenun. Ilo
OTHOMIEHHIO K BEIeCTBAM — YYACTHHKAM
OKHMCJHTENFHO-BOCCTAHOBHTENBHOH peak-
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OHHA ACHOJL3YIOT TePMHHEBI ¢OKHCITHTENL» M ¢BOC- [

CTAHOBATENb?.

3anoMHHTE: OKHCIHTENb BOCCTAHABJIHBAETCH
(um B peakuun 2Mg + O, = 2MgO0 saBnAeTCs KHCTO-
pof), OH NPHCOEHHAET 3NEKTPOHE. A BOCCTAHOBH-
Tenb (3T0 — Mariuil) OKHCIAETCH, OH TePAeT dTeK-
TPOHEL.

JIABOPATOPHBIA OMbIT N 10
PeaKuus LMHKa ¢ pacTBOpoOM Moaa

Faneitte B npobupky 1 Ma Bojsl ¥ J0DABETE HECKOJNBKO Kanelb
COMTOBOrO pacTBopa woma (mogHo# Hacroifkm). Ilepemermaiire
JXM;KOCTh ¥ TIOMECTHTE B Hee HeMHOTo nopomka nuska. [epnoan-
uectiy B30ANTHIBANTE CO/lepIKAMOe TPOOHUpKH.

Tsmenserca nu okpacka skuaxoctn? MMouemy?

FanumuTe cooTBeTCTBYOINEe XMMuYeckoe ypaBHenmne. Hakoe
BENECTRO B 9TON PeaKI MM ABJIAETCH OKHCINATENeM, & KAKOe — BOC-
cTaloBuTeneM?

OKHCANTENAMH H BOCCTAHOBHTEIAMH MOTYT
OLITE HE TONBKO IpOoCThIE BEllecTBa, HO M CJIOMKHEIE.

P HaszosuTe OKMCIHTENb H BOCCTAHOBUTEND B PEaK-
nua CuO + H, = Cu + H,0.

Ha ocHOBaHMH H3J0¥KeHHOTO MaTepHaja cjeja-
€M BEIBOJ: €Cii 6 PeaKyull npuxHumaem yuacmue
npocmoe Gewecmeo, mo MmaKkas peaKyus ecezda
ABNAECMCA OKUCAUMENbHO-BOCCMAHOBUMENbHOIL.
IeiicTBUTENBHO, CTENeHb OKHCJIEHHA VEeMEeHTa B
NpPOCTOM BEIEeCTBE PABHA HY/NIO, & B COeIMHEHHH
(oHO OGpasyeTcs B peayibTATe PEAKIIMH) ABIAETCH
MOJIOYKUTETHHBIM MJIA OTPALATEIBHBIM YHCIOM.

B kneTkax TaGnmubl pacTBOPUMOCTH, OTBEYAK0-
wux conam Fel; n Cul,, ectb npoyepky. OHH cBHge-
TEALCTBYIOT 0 TOM, HTO 3THX CONEH He cyljecTayer.
Moubl Fe** u I, a Tawke Cu®* u I Bctynaior apyr
C ApyroM B OKHMCIHTENbLHO-BOCCTaHOBHTENbHLIE
peakyns. COOTBETCTBYIOLHE HOHHO-MONEKynsp-
Hble ypaBHEeHH::

= 2=

2Fe® + 21 = 2Fe* + I
2Cu** + 41" = 2Culd + 1.

KarnoHbl METANAMYECKHX INEMEHTOB ABNAIOTCH OKH-
canTenamMu, a anioH Moga — BoCCTaHOBHTE/TEM.

3HaueHue OKHCIHTENbHO-BOCCTAHOBHTENLHBIX
peariuii. OKHCINTENLHO-BOCCTAHOBATEILHEIE PeaK-
UM TOCTOAHHO MPOHCXOAAT B nnpupoge. OHHE cocTas-
JIAIOT OCHOBY TAKHMX BAXCHEHINWX IPOLECCOB, KAk
neixauue # orocuHTes. B aTHX npouneccax ofHEM
M3 3JIEMEHTOB, KOTOpPbIe M3MEHSIIOT CTelneHb OKHC-
nenns, asnserca Oxcuren. B npouecce gwixanmns
ero aToMsel (M3 HAX COCTOAT MOJEKY/Ibl KHCIOPOJA)
BOCCTAHABJIMBAKOTCH, a npu dorocuHTese (0HA
BXOJAT B COCTAB MOJEKYJ OKCHI'€HCOAEepIKalux
CcOeMHeHNI) — OKMCIAKTCA:

0 -2
0, +4e =20 (meixanmne);

2(% —de =0,7 (poTocuBTES).
OKHCIUTENLHO-BOCCTAHOBHTENBHEIE
pPEAKIIMH MCIOIb3YIOT BO MHOI'MX OTpAC-
nax npoMeiesHocTd. OcyllecTeiIas
XMMHAYECKUE IPeBPAIeH | s 9TOro THIA,
u3 pya noayuaioT Meraansl. Ha Tenno-
BNEKTPOCTAHLHAX CIKUTAIOT DPASNHY-
HEIE BHABl TOIUIMBA, a B JIBUCATENAX
aBromobuneit — GeHsmnH, Au3eNbHOE
ropioyee, IPUPOIHLIN ras.
Hexoropsie OKHCIUTENBHO-BOCCTAHO-
BHUTEJIFHBIE PEAKIIMM SBIAIOTCA MpPHIH-
HOH HEraTHBHLIX [POIECCOB: MOMKADOB,

Puc. 35.
Hopnye cypHa, pexasieHnsA sxeneza (pme. 35), nopum
NOBPEKAEHHDIA PIKABYHHOH NHINEEIX NPOAYKTOB | T. IL.

Peaknus, NPOMCXOAAIHE ¢ H3MEHEHHEM cTene-
Hell OKHCIeHHN HIEeMEHTOB, HAZBIBAIOT OKHCIH-
TeILHO-BOCCTAHOBHTENBHBIMH peakumuamu, Oxme-
JIeHHe — TPoIect OTAa4YH 3JIeKTPOHOB YACTHIAMM
BEleCTBA, A BOCCTAHOBJIEHHE — IMpoIece NMpHCo-
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114.
115.

116.

117.

118.

119.

120

e/lHHEHHA 3JEeKTPOHOB. BeinecTBo, KOTOpOE OKH-
clAeTed, HASLIBAKT BOCCTAHOBHMTENEM, a Belle-
CTBO, KOTOPO€ BOCCTAHABJHBAETCH, — OKMCIMTE-
nem. CKONBKO 3IeKTPOHOE OT/1A€T BOCCTAHOBHTEIE,
CTONBKO HX MPHCOEAHEACT OXHCINTEIb.

OKHCANTENLHO-BOCCTAHOBHTENBHEIE PeakIfHH
NPOMCXOAAT B MPHPOJE; HX OCYIIECTBIAIOT B NMPO-
MBINLIEHHOCTH, TEIJIO3HEePreTHERe, TPAHCIIOPTHEIX
CpefcTBax.

Kakue peakuWH Ha3biBaloT OKMCIAMTENEHO-BOCCTAHOBHUTENBHBIMU?
Haipa1re cooTBETCTBHE:!

Popmyna eeljecTea CreneHb okMcieHns Xnopa

1) C1,0; a)o;
2) FeCl,; 6) +2;
3)HCIO,; B) +1;
4)Cl; r)-1;
- o) +7.

Y10 TaKoe OKMCNEHUE, BOCCTAHOBNEHWE, OKMCNKUTENb, BOCCTAHOBK-
Tens? Mcnons3ya 3T TEPMUHBI, NPOKOMMEHTUPYHTE peakuuio Hat-
PHA € XNOPOM.

MoyeMy peaKkiiMi, C NOMOLLLIO KOTOPBIX U3 MeTannu4yecKux pya nony-
YaloT MeTanisl, ABNAIOTCH OKUCNUTENBHO-BOCCTAHOBHTENbHBIMUY
Onpenen1Te cTENeHW OKUCNEHMA 3N1EMEHTOB B BeWecTBax ¢ TaKUMH
dopmynamu: AICl;, Bry, KCIO, B,S;, HiP50;, CagNy, 1,05, Ti(OH),,
Fe(S0,)s.

BribepuTe cpeau NPUBENEHHLIX CXeM Te, KOTOPbIE OTBEHAIOT OKUC/IK-
TenbHO-BOCCTAHOBUTENBHBIM PEaKLMAM, M 0GLACHUTE CBOW BhiGOP:

a) Li + Hy -5 LiH; 8) KOH + H,S - K,S + H,0;

6) Ca0 + CO, -» CaCO3; r) NaClO, %5 Nacl + 0,1,
3anuwmTe B TaGNULLY N0 OAHOMY XMMHYECKOMY YDABHEHHIO (He MCNONk-
3yWiTE NPUBEAEHHBIX B Naparpade 1 Npefblayuiem ynpamHeHuu):

CTeneHH OHMCNEHMA INEMEHTOB
He H3MEeHRAKTCA

Tvn peakumnun
W3MEHRAITCA

PeaKuua coefijMHeHun
Peakuws paznomeHus

121.

122.

123.

124,

125.

126

YHamuTe BelecTBO-OKMCNKTENb M BellecTBO-BOCCTAHOBUTENL B
HaMO0A peaHLMuK:
a)Al+ S5 ALS,; 8) Fe,05 + CO 5 Fe + CO,;

6) Li,0 + Si Y Li + Si0y; r) NH, + Cu0 %5 Cu + N, + H,0.
Kauwe yactuubl — atom K, mon N*°, atom C, uoH Ca**, noH Fe?*, atom
Fe, atom F — mMOryT GbiTb B XMMHYECKHUX PEaKLMAX:

a) TONBLKO OKUCTMTENSMMK;

6) TONbKO BOCCTRHOBHTENAMM;

B) M OHMCNMTENAMM, W BOCCTAHOBHTENAMM?

OTeeTH 060CHYHTE.

YcraHoBUTEe NOCNE[OBaTENLHOCTE NPOCTHIX BEWEecTs no Bo3pacTta-
HUIO MX XMMUYECHOR aKTMBHOCTH HaK OKMCNUTENEH (3anuliuTe BYKBbI
B COOTBETCTBYIOLWEM NOpAaHE):

a) cepa;

6) $rop;

8) pocdop;

r) xnop.

Hanuwwure BMecTo TOYEH, CKONbKO 3NEKTPOHOB NPHUCOEMHAIOT MK
OTAAIOT MOHbI, H YHAMWTE MPOLIECCHI OKUCNEHURA W BOCCTAHOBNEHWS:
a)2H* ... - Hy; B) Fe®* ... » Fe*;

6)2F ... Fs r)MnO; ... » MnO; .

CHONbKO 3NEHTPOHOB NpUCcoeAUHAET Wnu oTaaeT atoMm Cynbdypa B
TAKMX NpeBpaLleHUax:

a) cynbdat-uoH —> CynbGUT-UOH;

6) Monexyna cynb$aTHoH KWCNOTLl — MONeKyna cepoBoaopoaa;

B) MoneKyna cynbdyp(lV) okcuaa — cynbhart-uoH?

Hakoi o6beM Bogopoga (H. ¥.) MOMHO NONY4UTb B PE3ynsTate peax-
UK 10 1 nKTKs © AOCTATOMHBIM KONWHECTBOM BOfbI?

CocraBneHue ypaBHEeHUH
OKUCNIUTENIbHO-
BOCCTAaHOBMUTEJIbHbIX
peaxkuyuun

Marepuan naparpada NnoMoXeT Bam:

Hay4uTeCA NoabupaTe Ho3ddULMEHTL NpU cocTas-
NeHWH YPaBHEeHUN OKUCNUTENLHO-BOCCTAHOBUTENb-
HbIX peaKumi.
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370 HHTEpPECHO
B pearuun
4FeS + 70, =

= 2Fe,0; +

+ 480, crenenn
OKHCAEHHA
U3MEeHSAIOT

TPH 3JIEMEHTA.

84

[Ipes e 1eM COCTABNTE ypaBHEHNE OKHCINTE k-
HO-BOCCTAHOBHMTE/NILHOH peaknnH, HeoOXOOuMO 3a-

NHCATHL CXeMY PeaKIHH ¢ (POpMyIaMH BCEeX peareH-

TOB ¥ IPOAYKTOB.

P Nonmmmre cxembl peakumii: a) SO, + 0y —> ...;
6) Al + HCl — ... . OnpegenuTe B Kam0ii peak-
UM OKMCINTENb ! BOCCTAHOBUTEb.

Hageemes, 4TO Bhl CIPABMIIMCE € 3THM 3a/[aHHEM.
OpHako NpH BRINOAHEHHH ADYTHX 3aJaHHH TAKOrO

THIIA MOT'YT BO3HUKHYTE OLpE/e/IeHHbIE TPYAHOCTH.

IIporuosupoBaHue IPOAYKTOB MHOTHX OKHCIHTENb-
HO-BOCCTAHOBHTENBHBIX peakunid HeBO3MOMHO Oe3
3HAHMSA XAPAKTEPHBIX cTeleHel OKMCIe A DIIeMeH-

TOB, XHMHYECKHX CBOJCTE WX coeHHeHHIl, Apyroi

BaXKHOH WHOPMAIHHA.

B stom maparpade orpaHMYHMCH PACCMOTDEHH-
€M TOro, K&K IPeBPaIfaKT ¢T0TOBBIes CXeMbl OKHC-
JNHTeNLHO-BOCCTAHOBHUTENLHEIX PeakiHil B XHMH-
YecKHe YpaBHeHUA.

IopGop koadHHUOHEHTOR B CXeMaX TAKHX peaK-
M MOMHO OCYIECTBAATE 00BIYHEIM criocobom.

> Hpeapa'm?e JEE TONMBKO 4YT0 COCTABNIEHHEIE BAMH
CXeMBbI peammﬁ B XMMHYEeCKHEe YpaBHeHHA.

Bo MHOrEX ciy4Yaax (HaopuMep, KOTAa B3AHMO-
neiicTBYIOT MK 00pA3yIOTCH TPH BEIIEeCTBA) HA Tpa-
AMUMOHHEIA noabop koa(@HIHEeHTOB TPUXOANTCA
TPATHTH HEMAJI0 BpeMenu. YOegurech B ITOM,
nonpoboOBaB IPEEPATHTE CXEMY PEAKITHA

FeCl, + O, + HCI - FeCl; + H,0

B XMMHYecKOe ypasHeHHe.

Cyuiecreyer yHuBepcanbiulii # sQdexTHBHBIH
Meton noabopa KoadpHIHEHTOR B CXeMAX OKHCJIH-
TeJbHO-BOCCTAHOBHTENLHEIX peaknuil. Ero Hassa-
HUe — Memod aneKkmponnozo 6aranca. OH 0OCHOBAH
HA TOM, YTO YMCJIO BJIEKTPOHOB, KOTODBIE OTHAIOT
OJHH YacTHIBl M IPHCOEAHHAKT APYTHe, BCerga
OTHHAKOBO.

IMogGepem woadupHIIHEHTRI METOAOM SJIEKTPOH-
Horo Oananca B nociefHeil cxeMe OKHCIHTENBHO-
BOCCTAHOBHTENLHOH peaKijii.

CXEeMQ OKUCTEHURA

CHauaya onpejeJuM cTeneHb OKMCIeHHA Kau o~
Io 3JIEMEHTA B PEATEHTAX M NPOAYKTAX PeaKknuy U
NOJYMEePKHEM 2JIeMeHTEl, KOTOPbIe H3MEHHMJIH CBOH
CTeNeHH OKHCIeHHA:

+2=1 0 +1-1 +3-1 +1-2
FeCl, + O, + HCl — FeCl; + H,0.

Bel Busiure, uro GeppyM HOBBICHI CTEIEHE OKHC-
aeHua ot +2 Ao +3, BLICTYINI BOCCTAHOBHTENEM H
oxucanicda, a OKCHreH HOHM3HII CTelNeHb OKHCIe-
Hua ot 0 7o — 2, BEINOTHA QYHKITHIO OKHCIHTEA |
BOCCTAHOBHJICH:

cxXema 60CCMAHOBACHUA
Deppyma Oxcuzena
+3 0 =2
Fe (BoccranoeuTess) — le” = Fe 0, (oxucimrens) + 4e” = 20.

OfGpaTHTe BHHMAHHWE: B CXeMe BOCCTAHOBJIEHHS
nepes atoMom OKCHIeHa nmocrasyied Koahhunuent
2, TAK KaK M3 OHOH MOJIEKYJIBl KHCJopoa obpasy-
OTCA ABAa aToMa. YKA3aHO TAKME, UYTO MOJeKyJa
KHUCJIOpOo/ia IPHCOEANHAET 4 3JIeKTPOHA, IOCKOJIBKY
ramaeii arom OKcureHa B Hell HIpHCcoeHHSET
2 amexTpoOHAa.

Haxoaum COOTHOIIEHHE YACTHI[ OKHCIHTENs H
BOCCTAHOBHTENA, OPH KOTOPOM 4YHMCJIO IpHCOeH-
HAEMBEIX M YHMCJIO OTHABAEMBIX HMH 3JIEKTPOHOB
6ymer oguHakoreIM. Jlia aroro onmpepesnsieM Hau-
meHbInee obijee KpaTHoe uncen 1 (ogun 2/eKTPOH

+2
repser aroM Fe) i 4 (ueTsIpe aJIeKTPOHA IPHCOEIH-

HAET MOJIeKyIa 82); OHO paBHO 4.

BanuceiBaeM CXeMy OKHCJeHHdA, Noj Hed —
CXeMy BOCCTAHOBJEHHHA, & TOCHE BEPTHKANBHBIX
JHHHH — TONBKO YTO YKasaHHEIe KOJHYeCTBa dJIeK-
TPOHOB ¥ HamMeHbIlee obllee KpaTHOE:

+2 +3
Fe (Boccranosutens) — le = Fe | 1 Nponect OKUCIEHHA
4

-2

0
0, (oxkucnauTens) + 4e = 20 4 [pOLECt BOCCTAHOBIEHUA

Pasnenus yncno 4 Ha KOJIMYECTBO DJIEKTPOHOR,
Kotopsie Tepsiorcesa (1) m mpucoenmusiores (4),
nosyuaem yucaa 4 1 1 A5 cXeM OKHCIeHNA H Boc-
CTAHOBJIGHHA COOTBETCTBEHHO. 3aNMChIBAEM HX 38
TpeTheil BepTHKANLHOMH JTHHHeI:
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+3
Fe (soccranosutens) — le =Fe | 1

4 | mpouecc OKHCIeHHA

0 -2
O, (oxkucaurens) + 4e = 20 4 1 | npomecc BOCCTAHOBICHAA

Yuena B nocjaenHem crondbuxke — 4 w1 — aro
koappunuenTs B Gyaymem ypaBHenun. B camom

+2
nene, kaxele 4 atoma Fe reparor 1 - 4 = 4 anexrpo-

HAa, ¥ CTONBKO YK€ BJIEKTPOH)B IPHCOeIHHALT KaX/1as
0
monekysaa O,.

Banuceieaem KoaddunrenTsl 4 nepes popMyna-
mu coenuHenuit Peppyma, a Koadpunuent 1 nepes
(hopMyI0it KUCIOPOJa He yKasbiRaeM:

+2-1 0 +1-1 +8-1 +1-2
4FeCl, + O, + HCl— 4FeCl; + H;0.

Janee crasum Koadduiment 2 nepey popMynoi

BOJIBI:
+2 -1 0 +1-1 +3 -1 +1 -2
4FeCl, + O, + HCl -» 4FeCl, + 2H,0.

Haxonern, onpenensex kod(ppHnueHT Hmepej
opMynoi XJIOPOBOAOPOA: — COEHHEHHHA, B KOTO-
pPOM cofiepaKaTeH SNeMeHTsl, He H3MEHMBILIHEe CTe-
NeHN OKHMCIEHHMs, W BMECTO CTPeJKH 3anuchbiBaeM
3HAK PABEHCTHA:

+2 -1 0 +1 -1 +3 -1 +1 -2
4FeCl, + 0, + 4HCl = 4FeCl, + 2H,0.

P IIposepsTe, OAMHAKOBCE JIH KOJHYECTHEO ATOMOB
Ka)<JI0Tr0 BJIeMeHTA COIEPIKHTCH B JeBoil M npa-
BOI YACTAX COCTABJIIEHEDI'O YPABHEHHUA,

IIpaMuTe BO BHEMAHHEABA TAKHX COBETA.

1. Haiifenugle ¢ yueToM OanaHca DIeKTPOHOR Koad-
unuents nepen GopMyIaMHM OKHCIHTENA H
BOCCTAHOBHTENA HIMEHATH He clefyeT; OHH
ABJAITCA OKOHYATEBERIMH.

2. B HeKOTOPBIX peakiuaAX OKHCIAETCA HIIH BOCCTA-
HABIHMBAETCH JHINEL YACTH ATOMOB OIIPe/IeJIeHHO-
r'0 BNIEMEHTAa, IIOCKOJILKY OJHH M3 PeareHTos IpH-
CYTCTBYET B H30BITKE:

0 +1 +1 41 0
2Na + 2H,0 (u36.)= 2NaOH + H,T.
Kootdunuent nepes ¢opMynol TAKOro coemm-
HeHHA NOAGHPAIOT HOCIeIHUM.

?

127.

128.

129.

130.

131.

132,

Ypam!enml OKHCIHTENBHO-BOCCTAHOBHTEIB-
HBIX Peakiuii COCTABIAIOT, HCIOAB3YHA METOJ JIeK-
TpoHHOro GanaHca. ITOT MeTO/ OCHOBAH HA TOM,
YTO YHCAO INEKTPOHOB, OTJABAEMBIX MACTHIAMM

AHOBHTEJIA H NMPHCOETHH IX YacTHIAMH
OKHCJHTeNA, OfHHAKOBO.

3anuwuTe BMecTo To4eK CODTBETCTBYIoWME UMdPLl W cnoBa:
e =2 +1-1 ...-1 +1-2
Mn0O, + ...HBr — MnBr; + Br, + ...H,0

Mn (oHuChUTENL) + ... = Mn 2 ‘ 1| npouecc ...
-1 2
...Br (BocctaHoeuTens) — 2e” =Br, |2 1| npouecc ...

CocraBbTe ypaBHEHHS OKUCAWTENbHO-BOCCTAHOBUTENbHBIX PEaHLMIA
Nno nNpMBeJEeHHbLIM Cxemam, MCNONbL30BaBR MeTo[ 3INEeKTPOHHOIo
6GanaHca:

a) SO, + Bry + H,0 —» H,S0, + HBr;

6) Al + NaOH — NazAlO; + H,T;

B) H,S + HNO; — Sl + NOT + H,0;

r) NO, + 05 + Hy0 — HNOs.
JonuwuTe cxembl peaxkuMi M NPEBPaTHTE MX B XMMHYECKWE YpaBHe-
HWA METOAOM 3NEKTPOHHOro GanaHca:

a) FeCl; + H,S —» FeCl, + S + ... ;

6) HyS + Cly + Hy0 — H,S0, + ... ;

B)NHy + 0y > Ny +...;

NFFO+Al->...+....
Pearuus mexay deppym(lil) okenaom u kap6oH(ll) okeHaoM MOMET Npo-
WCXOAWTL C OGPa30BaHWEM [BYX APYriX OKCWAOB. YHamuTe TN 3TOM
PeaxLMn W cocTaBbTe COOTBETCTBYIOLLEE XMMMYECKOE YPDaBHEHHE.
Hakoe 4yucno 3NEKTPOHOB B pesynbTate PeakuWu KanbLWa ¢ KUCho-
pofom:

a) Tepset 1 Monb MeTanna;

6) Tepset 1 r MeTanna;

B) npucoeauusaeT 1 n kucnopoaa (H. v.)?
BbluucnuTe mMaccy LMHKa, KOTOPYIO Heo6X0AWMO B3ATh ANA PeaKLmu
C W3GbLITKOM X/IOPMOHOW KMCNOTHI, Y4TOGL! NONYYEHHLIM BOAOPOAOM
BoccTaHoBMTb 2 r Kynpym(ll) okcuaa.
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Puc. 36.
Npa3sgHuyHbli deiepBepk

88

TennoBou appeKr
XUMHUYECKON peaKkuumn

Marepwan naparpada NOMOMET Bam:

BBIICHUTL, KaK KNaccMQUUMPYIOT peaKuuu no ux
TennoBomy ahdexTy;

NOHATE NPUYKUHY TENNOBOTO adderTa peaKLimy;
COCTABNATL TEPMOXMMUYECHHE YPaBHEHUS;
OCYWECTBNATL NpPOCTedlne TepMOXUMHYECKHe
BbIYMCNEHWSA.

JxaoTepMuuecKHe W JHAOTEPMHYECKHMe peak-
ouH. BaM M3BeCTHEI peakIMH, KOTOphIe IIPOMCXO-
AAT ¢ BBEIJIENIEHHMEM 3HAYHTENBLHOTO KOJMYECTBA
TEMJI0THl. ITO — PeaKIMH FOPeHNA:

2Mg + 0, = 2MgO;
CH, + 20, = CO, + 2H,0.

Eme B fasekde BpeMeHa o4 000rpeBaii CBOM
AMIIMINA, TFOTOBMJHM HHILY, CXKHras JpeBecHHY,
pacTHTeJNbHEIE 0CTATKH, yronk. Huire ciepa npu-
MeHeHHs pPeaKnuil TOPeHHA SHAYHTEIBHO DACIIH-
priaack. WX ocyliecTBiaA0T HA TeNJIOPHEepreTHYec-
KHX NPeJUpHATHAX, METAUTYPrHYeCKHX 3aBOJax,
B ABHTATENAX BHYTPEHHETO CrOPaHHA, IIPH 3aMyc-
Kax paKeT M KOCMHYeCKHX Kopaliei, IpH coaza-
auH (deiiepsepkos (puc. 36) u 1. 1.

Tensiora BBIAENAETCA HE TOJBKO IPH TOPEHHH
penjecTs. CMeniaiite 8 npobupie HeBoONbIIAE NOPIHA
PaCcTBOPOB ILEJIOYH M CHJILHON KHCJIOTHI.
IpHKOCHYBIIMCE K HHKHEeH 4acTH npo-
OMpKH, BBl IOYYBCTBYETE, YTO OHA CTANA
Temoit. BeIeTIeHHe TenI0TE ABIAETCH
CAE/ICTBHEM PeAKIHH HeHTPAIH3AIH:

NaOH + HCIl = NaCl + H,0.

Amnanornunsiit adgpexT Habnopaerca
NpPH ralieHuy U3BeCTH

Ca0 + H;0 = Ca(OH),,
BBEHMO}IEﬁCTBI‘IH METAJLIOB C KHCJIOTAMHEA
2Al1 + 6HCI = 2AICl, + 3H,T.

Peaknum, NMpM KOTOPBIX TEILIOTA BEIEAAETCH,
4acTo IPOMCXOJAT camonponaeonsHo. Ilpasna, B
HEKOTOPBIX CHAYYaAX WX HYHHO HHHIMHDPOBATH
(HanpuMep, NO/KEYb BEHIECTRO).

CymecTByOT peakIliM, TpH KOTOPHIX TelIoTa
noraomaercsa. Cpefid HUX — PeaKilMK PA3IoKeHHs
MHOTHX COeAMHeHHH (OKCHI0B, THAPOKCHIOB,
OKCHTeHCO[ePIKAIHUX coJeil, KPHCTAaIOTHIPATOB):

280, £ 250, + Oy
Pb(OH), < PbO + H,0T;
2KNO, = 2KNO, + 0,1;

i
CuS0, - 5H,0 = CuS0, + 5H,0T.

Jlna Toro 4ToOH TAKHE PEAKIHH NPOHCXOIHIH,
BeldeCTBa HAI'DEBaKT. Ecan HArpeBaHHe npeKpa-
THTb, TO ODpeKpalfaeTcAd H XHMHYeCKOe Inpespa-
HeHne.

Ill‘.'&lliulﬂl, npoTerawilHe ¢ BelIeJICHKeM TelnJiOThl, HaA3bIBA-
0T 3?.".3mnep.uwwt'rcuMu'. a mpoTexawiie ¢ morjomesHemM
TEILTOTHI — aHdomepmuneckumu®,

Tennosoii sthdext peaxnuu. Brigenenue mmm
HOTJIONIeHNE TEeIJIOTH NPH XUMHYecKol peakium
HA3LIBAIOT TEIUIOBEIM a(iherToM peaknuu. Beisc-
HHUM IPHYHHY €ro BOZHUKHOBEHMS.

Kasnoe semectBo ofnafaer BHYTpeHHeH aHep-
rueil (ee ofozHavanT JaTHHCKOM Oykeoit U). Dra
DHEPTUsA COCTOUT U3 SHEPTHii BCex ero 4acTHr (aTo-
MOB, MOJIEKYJI, HOHOB) M DHEPI'Hil XHMAYEeCKHX CBA~
geit Mex¢y HuME'. BHYTDEHHIOO SHEprHio Belme-
CTBA MBMEDHTH HEBOZMOMKHO.

ITpencragum cefe, 9To B cIyuYae HEKOTOPOI peax-
UM obmas BHYTpeHHAA DHEPIHA PEeareHToB 60Jih-
1€ BHYTpeHHei SHepraf NPOAYKTOB:

U(pearernTor) > U(npoaykTor).

! TepMuE NPOHCXOKT OT IPEUECKOTO CIIOBA €X0 — M3BHE.
TepMuH DPORCXOKT OT PEYLCKOro ¢JIoBa endon — BHYTPH.
Paspuip xMMHUeCKHX cBA3eil B BenecTse TpelyeT 3aTpaT sHeprHH
(Bemectro ee nornomaer), a ux obpasoBaHue NPOMCXOANT C BEIEJEHHEM
SHeprum.
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Torpa B pesyspTaTe peaknny BellecTBa «OTja-
I0T# YACTH CBOEl BHePruM; IPOMCXONT Bh/ieIeHHe
Tennorel. CeioBaTENbHO, JaHHAA PeaKkusa ABJIA-
eTCH DK30TePMHYECKOH.

VmenbilleHHe BHYTPEHHEH SHEPrHU BEL|ECTB
BBIpA3HM MATEMATHYECKH, HCOOJIL30BAE CHIEeNHaIb-
Helil sagak AH (uATaeTes «genbTA-ALLs ):

AH = U(npoaykTos) — U(pearenTos) < 0.
Ecnu obigas BHYTpDeHHSA SHEDPrUs pPeareHTOB
MeHbIIIe BHYTPEHHEeH dHepruy IpogyKToB
U(pearenTos) < U(upoaykToB),
TO B Pe3yAbTATE PEAKIIUH Bell[ecTEA «NOTpefIsaioTs
SHEPrHI0 U TeIUIoTa noriomaeres. Takas peakums
ABNAETCH DHAOTEPMHYECKOMH:

AH = U(npogykros) — U(pearenTos) > 0.
B cayyae HeoOXOAHMMOCTH TEIJI0BOIT adhdeKT yKa-
3BIBAIOT BMECTE ¢ XMMWYECKUM YpaBHeHHEM:
S+0,=80, AH<0 (eK30TEpPMHYECKAA PEAKI[AA)
CaCOy = Ca0 + OOZT; AH > 0 (sEpoTepMHUYecKas peakinsd)

P Vramure cpefin peaknuil, NpPHBENEHHHIX B
Hauane naparpada, sK30TEPMHYECKHE M SHJO-
TEpMUYEeCKHe, 3AUHIIKTE B TETPATE XUMHYECKHE
ypaBHeHH#, jo0aBHBE 000ZHAYEHHA TEIJIOBHIX

adpperTos.
DK30TEPMHYECKaH fipneHme BHIfeneHHMA (DOTJIONIEHMA)
peaknmna TENJIOTH TPH XAMHYECKOH peakIiMH coria-
A+..=B+..;AH <( cyercsc IpUHIHIOM COXPAHEHUS DHEPrHM:
IHEP2UA He B03HUKAEM U3 HUYEZ0, He ucie-
JHj0TepMAYECKA T P ,

peaxius 3aem OeccniedHo, @ AUl NPEBPAULAEMCA U3
C+..=D+.;AH>0Q ©9nozoeudaedpyzou.
Tepmoxummuueckoe ypasnenne. Komnue-
CTBO BBIEJIAEMOH WM HOrJOIIaeMoH TEeJIoTH B
pesynbTATe PeaKIMM MOYKHO ONpeJiefINTh DKCIepH-
MEHTAJBHO, HAIIPEMEp ¢ IOMOIIBI0 KaJlopuMeTpa —
YeTpoiicTBa, H3BECTHOTO BAM M3 YPOKOB (DM3HKH B
8 knacce.

XuMHuuecroe YpaBHEeHHEe C 3aNHCBI0 YHCJIOBOTO 3HAYEeHHA
TENMJOBOTO D(I}l])(‘l\"l‘il pearkiHi HASBIBAIOT MepMoxXumuiec-
Kum ypasHenuem.

20

IIpuMepsl TEPMOXHMHYECKHX YPaBHEHHN:
H,80, £ S0, + H,0; AH = +177 [la;"
2Na + 2H,0 = 2NaOH + H,T; AH = -283 k]|x.
Ileproe ypaBHeHHe CBHIETENLCTEYET O TOM, HTO
npH pasioxeHHH 1 Monb cyae(paTHOH KHCIOTH ¢

obpazosaruem 1 Mmosb cynesbyp(VI) okcnaa u 1 Mmons
Bozsl norsomaercsa 177 k]l Tenaors.

¥ TIpokoMMeHTHDYiiTe BTODOE TePMOXHMHYECKOe
ypaBHeHHe.

Muorpe peakinuu ABIAOTCH 00paTHMBIMH.
Hanpumep, kanenmiit KapboHAT IPH HarpeBaHUH
pasnaraeTcs Ha COOTBeTCTBYIOUIHE OKCHIBI (3T0 —
SHAOTEPMHAYECKAA PeaKkiua)

t
CaCO, = CaO + CO,T; AH =+178 x]lx,
a B ODLIMHBIX YCIOBHAX 3Ta coJb ofpasyercsa Ha
OKCH/IOB (3K30TepMHYECKAA DeAKIIHA):
Ca0 + CO, = CaCO4; AH=-178 x]lx.
Tennoeoit aperm XuMuyecKol peaKyuy pasen
menanosomy Pgexmy obpamuoil peaxyuu, HO
uMeem npomueOnoONONCHbLIL 3HAK.
3HaueHHsA TENNOBBIX 3()eKTOB MHOTHX XHMH-
YECKHX PeaKmnuil NPHBeJeHbl B CIPABOYHHKAX.
TepmoxumMudeckHe pacuersi. PaccMorpumM, KaK
pellanT 34848 HA COCTABJICHHe U MCIONL3I0OBAHHE
TepMOXHMHYECKHX YPaBHEHMIT.

3ALAYA 1. Mpu cropanun 0,5 Mons docgopa B H3BLITHE KHCAOpOAa Bbife-
nunoce 373 kbx Tennotel. CoCTaBHTE TEPMOXHMHYECKOE ypas-
HEHHE.

HAano: Pewenne

n(P) = 0,5 moan 1. CocraByisieM XHAMHYECKOE YPABHEHHE:

AH, = -373 g]lx 4P + 50, = 2P,0;.

Tepmoxnmudeckoe | 2. Beluncaaem Teniosoii ekt peakman.

Vpasrerue — ? Ilo yesnoBuio 3a/1a49 IPH CrOPaHAH

0,5 mMons hocdopa suaenserca 373 kllx
TeILTOTH,

! Buak emmoc» nepej; 3HAYEHHEM TenJoeoro aqpexTa He ONyCKAIOT.
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COTJIACHO TEPMOXHMHYECKOMY YDABHEHHIO
[IpH CTOPAHUHK
4 mons (ochopa — x KJK TENIOTEL;
_ 4 mone - 373 k]l
x= 0L = 2984 x]Jx.
AH =-2984 xJx.
3. BanuceiBaeM TepMOXMMHYECKOe YDABHEHHE:

4P £ 50, = 2P,0,; AH = —2984 x]lx.
Orser: 4P + 50, = 2P,05; AH = ~2984 K.

3AZ1AYA 2. Mcxopas M3 TEpMOXHMHYECKOTro ypaBHenmus CH, + 20, = CO, +
+ 2H,0; AH = —-802 Kfx onpefenHTb, KAKOEe KONUYECTBO TEN/IOTh
BbigenseTca npH cropaiuu 5,6 1 MeTaHa (06bem COOTBETCTBYET

HOPManbHLIM YCIOBHSAM).
HAawno: Pewerne
AH =-802 g]l:x | 1. Haxogum KoIM4uecTB0 BENIECTEA METAHA:

V(CH,) = 5,6 1
H. V.

AH, — 7

V(CHy) _ 5,6 n =
Vi 22,4 n/mons
=(),25 MOJB.
2. BuluncnseM KOIUYeCTBO TennoTel AH .
CorsiacHo TepMOXHMHYECKOMY YPAaBHEHHIO
TIPHM CTOPAHHH
1 moxns merana suiiensierca 802 k]l Tensors,
TIO YCJIOBHIO 3aJIa9H NPH CTOPAHHH
0,25 Mmone Metana — x KJ[3# TeIIOTH;
0,25 mons - 802 k]l .
x= T 200,5 kIx;
AH, =-200,5 gJlx.

n(CH,) =

Otser: Npu cropaHuu 5,6 N MetaHa BuigenseTcs
200,5 K Tennotel (AH; = -200,5 r[bx).

Bce xuMmHyeckHe npeBpamieEHs NPOHCXONAT €
onpenejdenHsM Tenuaossi adderTom. Pearmmmn,
NMPOTeKAOIIHE ¢ BhIJIe/IeHHeM TelJIOThI, Ha3BIBai0T
JKI0OTEPMHYECKHMH, a MPOTEeKAIONHe C IOrjonie-
HHEM TeIJIOTHI — JHA0TePMHIeCKHMH.

XuMHYeCKOe YPABHEHHE ¢ 3AITHCEHI0 YHCJI0BOro
3HAYEHHA TemaoBoro »pdexTa peaxiuy Ha3LIBA-
0T TEPMOXHMHYECKHM YPABHEHHEM.

2

133.

134.

135.

136.

137.

138.

130.

Y70 NOHWMAIOT NoJ TENIOBLIM AGDOEKTOM XMMUYECKOH PEeakUMn?
Hak KnaccuduUMpyoT peakuui B 3aBWCUMOCTW OT WX TennoBoro
adpenra?

Mpu o6GpazoBaHki 1 Monb XN0pPoOBOAOPOAa W3 NPOCTHIX BELIECTB
goigenserca 92,2 v tennotol. HanWwwKTe coOOTBETCTBYIOWEE TEp-
MOXUMHYECKOE YpaBHEHWE.

Bocnont30BaBIUMCL TEPMOXMMHYECKMM ypaBHeHnem N, + 3H, =
= 2NHg AH = —-92,4 HDK, HanWLWKTE TEPMOXMMUYECKOE YPaBHEHHEe
peaKLun Pas3nomeHns aMMUaKa Ha NpocThie BELecTBa.

CHONbKO TENNOTH NOMNoLWaeTcs NPy npespawernn 4,2 r asota B
HuTporeH(ll) oxcwa, HOTOpOE MNPOMCXOOWT COMNacHO TEpPMOXMMM-
HEeCcKoMY ypasHeHuio Ny + 05 = 2NO; AH = +180 ww?

Hakoi 06bem raza N,O (H. y.) pa3nomuNcs Ha KWCNOPOoA U a30T, ecnu
npu 3ToM Bolgenunock 32,8 kb TennoTsl? TepMOXMMHYECKOE ypaB-
HeHue peakuud obpa3oBaHWa HWTporeH(l) okcuga M3 MNPOCTbIX
sewects: 2N, + 0, = 2N,0; AH = +164 rfhx.

Hawran macca cepbl fOMKHa NpopearMpoBath ¢ KMCNIoPoAom, HTo0bI
BbIIENUNOCH CTONLKO TEMNOTHI, CKONLKO ee BhieNnsieTca Npu cropa-
HUK 24 1 yrnepopa? TepMOXMMUYECKWE YpaBHEHWA COOTBETCTBYIO-
WM peakumi: S + 0, = S0, AH = —297 v, C + 0, = COy; AH =
= —393 vk,

[N18 NOB03HATENLHLIX
HanopuHHOCTb NULLEBbIX NPOAYKTOB

0OBuien3BeCcTHO, YTO NKLLA ABMAETCA MCTOYHWHOM BELIECTB M 3aNeMEeHTOB,
HEOBXOAWMBIX AN MU3HKW MUBOTHLIX U YenoseKa. Kpome Toro, ato —
METOYHWUK 3HEPTHIK [/19 HHMBLIX OPraHM3MoB. Peakumu B opraHuame ¢ yva-
CTHEM BELLECTB, NOTPeBNEHHLIX € NHWEH, NPEUMYLLECTBEHHO IHI0TEPMH-
HECKKE, T. 8. NPOUCXOSAT C BbieNeHHeM TernnoTbl. BONbLMHCTBO 3THX Npe-
BpaleHMin HanoMuHaeT peaxkunu ropexdun. (MHoraa, Hanpumep, roBOpPAT O
“CrOpaHKK MUPOB B opraH1amMes.) HonM4ecTBO 3HeprK, KoTopoe Bblaens-
ETCS NPY NOMHOM OKMCNEHWH NULLEBOro NPOLYHTa (YCNOBHO — Ero peax-
LMW € HUCNOPOAOM, B pesynkTate KOTOPOH 0BPa3syITCA YINEKUCNLIA ras,
EOfa, a30T, HEHOTOPLIe Apyrve BelecTea), onpefenset KaNOPUHAHOCTL

1 - 2
CrioBo npomcxXoAMT OT HASBAHMA YCTAPEBINEil eAMHHMIILI M3MEPEHHA
Fomnmueersa Tennorsl — kanopus (1 kanopus = 4,18 Jlxk).
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\
npoaykta (puc. 37). BeicBOGOAMBLIAACA TENNOBaA 3HEPrus HeDﬁxDﬂHMa‘
HMMBOMY OPraHM3My ANA OCYILECTBNEHWA B HEM DEAKLWM, NPDOTEKAIOLIMY C
NOTAOLLEHWEM TENNOTH, & TAaKHe ANA NoAAEPIaHKA NOCTOAHHOK TEMNepa-

| Typbl Tena.

g 4000
g w [ — nomupopsi;
= — AGNOKK;
€ as00 =
& D — MONOKO
9 (mmpHocTs 3,2 %)
o 3000 D — kaprodens;
% Il — puiGa HemupHas;
& [ —cee
§ 2500 {wupHOCTL 4 %);
S [ — rossauxa
a HEMMPHaR;
2 2000 [ — xne6
x FILEHMHHEIR;
B — e
1500 [ — CBvHuMHa MUpHaR;
m — caxap;
[j — woKonag
1000 1 MONOYHBIA;
W — macno
CAMBOYHOE;
500 — .
W - cano
| — Macno
pacTurensHoe

Pue, 37.
CpeHan KanopHIHOCTL NHULIEBbIX NPOAYKTOB

CyliecTByIoT TPM OCHOBHHLIE MPYNNbi NUTaTENbHbIX BEIWECTE B NULLEBbLIX
NpoayKTax: GenHM, HHUPL! W YINesobl.

BamHenumMmMu Mupamu aBnsioTCA NOACONHEYHOe W KYKYPY3HOE Macno
(pacTuTenbHble MUPLl), CAno, CNMBOMHOE MACNO (MBOTHLIE XWUPLI), @
yrnesofaMu — caxap v kpaxman. Bonslue Bcero TennoTbl BuAENAETCA Npu
OKUCTIEHUU WupoB — B cpegtem 3900 k[bk B nepepacyete Ha 100 r
Wupa. benku u yrnesogsl UMEIOT 3HaUUTENbHO GoNnee HUSKYIO U NOYTH OfIn-
HEKOBYIO KAanopHIHOCTL — MpuBnuauTensHo 1700 K Ha 100 r seule-
cTea. Ecnu nofconHeyHoe Macno COCTOWT NPaKTHYecKW U3 MWPOB,
caxap — YMcThii yrnesog, 7o 100-npoLeHTHOH 6eNHOBOM MULLM He Cylle-
creyer. bonblue Bcero GENKOB COAEPMMTCA B MACE, pbibe, AlLax, coipe,
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opexax (10—25 % oT macchl NpofyKTa). BenKku — UeHHeRWHA «cTpouTens-
Hbli» MaTepMan AnA opraHuama, a yriesofbl M OCOBEHHO MUPLI BaHb!
HaK MCTOYHUKK IHEPIUK.

CyTO4HaRA 3HepreTMHecKan NoTpeGHOCTL YEeNOBEKa COCTABNAET B Cpef-
Hem 12 000 kM 1 3aBMCHT OT ero Bo3pacta, PHIUHECKON U YMCTBEHHOH
Harpy3ku. MNogcuuTaTb, CKONLKO YENOBEK AOMKEH NOTPebNaTL HenHos,
MMPOB, YINEBOAOB, TEX MNK APYrHX NULLEBLIX NPOAYKTOB, Y4TODLI oGecne-
4YuTb CBOW OPraHK3m HEeoOXOAMMBIM KONWHECTEBOM 3HEPIUM, HETPYAHO.
CnowHee BbiGpaTh HEOGXOAWMOE NS OPraHW3Ma COOTHOWEHWE, Hanpu-
MEP, MUBOTHBIX M PAcTHTENbHBIX }UPoB. COOTBETCTBYIOLME PEKOMEH/E-
LMK paspabatbiBaloT GUONory, Bpayu, AMETONOr .

CKopocTtb
XUMUYECKON peakumum

Matepwuan naparpada noMoxeT Bam:

06LACHUTL 3aBMCMMOCTL CKOPOCTM PEaKLWM OT
PasnUyHbIX GaKTopoB;
MOHATL POb KATANM3ATOPa B XMMHYECKOH PEaKLUMK.

CropocTh XHMHYECKOH peaknuu. BeinosiHus
HeMaa 0 jgabopaTOpPHBIX ONBITOB, BBl yDegusauch B
TOM, YTO OJHH XHMMH4YECKHEe DeaKiHH IPOTeKaT
MIHOBEHHO (HampHMep, peaknun obMeHa ¢ obpaso-
BaHWEM OCAAKa), Apyr#e — [JOCTATOYHO BBICTPO
(ropenme BemiecTB), a HEKOTOPLIe — MeIJIEHHO
(peaknum pasioxeHudA). XEMUUYeCKHe IpeBpalne-
HHSA MHHEPAJIoB B IPHPOAHBIX YCIOBHAX BoOOIIE He
yAaercs 3aMeTHTE, fajde Habliofasn 3a BelecTBaMHA
B TeYeHHe MHOTHX JIeT.

Kaxkjas peakums NPOTEKAET ¢ ONpefereHHOH
CKOPOCTEIO. 3HAHME CHOPOCTH pPeaKmiM, a TAKIKe
(axTOpOB, OT KOTOPHIX OHA 3aBHCHT, YMEHHE ee
NPOTHO3HPOBATE H BEIYHMCIATE HEOOXOJUMEI HHMKe-
HepaM, TeXHOJIOTAM JJif TOT0, YTODE! PeryJiHpoBaTh
NMpoTeKaHWe PeaKInil, 3aMe/UIATh HeXKelaTelbHbIe
H YCKOPATE T€, KOTOPHIE CJIeyeT OCYINecTBHTh.
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CKopocTb peakuyuu, Npoucxogaujed B 0AHOpOg-
HOW CMecH, onpPefensiioT Mo HIMEHEHHIO KOMHYe-
CTBa BelyecTsa peareHTa (NPOAyKTa) B efuHHLe
o6bemMa cMecH 3a eAHHHLY BDEMEHMH:

An
V-t°©

B ar0# dpopmyne v — cKopocTs peakumnu, An —
H3MeHeHHe KonW4YecTBa BeljectBa, V — ofbvem
CMECH, T — NPOMEIYTOK BDEMEHH.

JIABOPATOPHBbIM OMbIT Ne 11

3aBHUCMMOCTb CKOPOCTH peaKLum
OT KOHLUEHTPaLUuKW peareHTta

B nBe npoOMpPKH NOMECTHTE 110 OAHHAKOBOI rpanyne nunka. B
ofHy Npobupky HaneifiTe 2 MJI XJIODHAHON KHMCIOTHI ¢ MACCOBOH
noneit HCL 5 %, a B Apyryio — Taxoii #e o0beM XI0pUAHON KHCIIO-
TRl ¢ Maccosoi goaei HCI 20 % .

Yro nabmogaere? B kakoii npobupke B3anMojieiicTEHe MeTANIA C
KHEJOTOH TpoHcXoauT OuicTpee?

TIpobupky ¢ nuEKOM 1 Gojlee pasbaBIeHHON KMCIOTOH COXpaHH-
Te JUIA CDABHEHWA C PE3YNLTATOM CHEAYIOILEro ONLITa.

v=

3aBHCHMOCTE CKOPOCTH PEAKITHH OT PA3JIHUHBIX
thaxTopos. Ha cKOPOCTE peakiud BIMAIOT XAMH-
HE€CKAs NPHUPOJA PEArAPYIOMUX BEIeCTs, HX KOH-
OEeHTpanuH (ecnu PEATUPYIOT Ta3hl MK PACTEOPEH-
HEIE BellecTRa), IOINALbL HOBEPXHOCTH KOHTaAKTA
BEIecTs (B HeOJIHOPOJHBIX CMECAX), TeMIepaTypa,
MHOTa — HAJUYHE MOCTOPOHHUX BelllecTs.

Bruanue xumuneckoil npupodv. peazenmos
ckopocme peaxyuu. Haneemes, 9o BEI corsac
€ TAKHM YTBeD:KICHHEM: CKOPOCb PeaKylil onp
ASEMCR XUMUHECKOL AKMUBHOCMbI Peazenmos.
X0porIo uBBECTHO, YTO METAILIE] HEO[MHAKOBO BE/IYT.
celsl B XHMHYECKNX peaknusax. O6 3ToM cBHaeTelb-
CTBYeT HX papx akTuBHocTH. Hanpumep, peaxmmum
LIeJIOYHBIX METAJLIOB ¢ BOAOH NPOHMCXOAAT JOBOJIBEHO
GRICTPO, MHOTAIA — CO B3PHIBOM, a LIEN0YHO3eMEeNb"
HEIE MeTAJUIEI BBAHMOAEHCTBYIOT ¢ Helf Me/[TleHHee.

CropocTs peakiuym ¢ yBelIn4eHneM KOHI[eHTPALMK pearenTa
BO3pacTaer.

ATy 3aBUCHMOCTE O00BACHAIOT Tak. YBean-
UeHHe KOHIEHTPAIWH DeareHTa O3HAUAeT BO3-
pacTaHue Yucaa ero yacTuiy, (aToMoB, Moje-
KyJI, HOHOB) B peakimonHoil cmecu. Konmye-
CTBO CTOJIKHOBeHHI YACTHI] 5TOTO BEIECTRA ¢
YACTHIIAMM [ADPYTOTO PeareHTa yBeInuuBaer-
CH, H CKOPOCTEL PEAKITHH BoapacTaet (puc. 38).

B peaynerTare XMUMHYeCKOil peakumun

HMCXOJIHBIe BEIecTBa PACKOAVIOTCH; MX KOH-
ueHTpauny yMmesblnaoresa. [lostomy peax-
YA CO BpeMeHeM 3aMe/JIseTcs.
Puc. 38, Bauanue nrowadu nogepxnocmu Kowmax-
Peakums Kanbimii ma peazewmoé Ha CKOPOCMb Peaxyul. ITor
KapGoHara (Mpamopa) (axkTop MMeeT MecTO, eCNIM B3aMMOJeHCTBHe
C XOPUAHON KMCNOTON BeII[eCTB IPOMCXOANT B HEOAHOPOAHOI cMecH.

P OpMHAKOBA WM DASNIAYHA XHUMHYECKAS AKTHB-
HocTh Kucaor? Orser obbsacHuTE.

NTABOPATOPHbIW OMbIT N¢ 12

3aBMCUMOCTb CKOPOCTH peaKLuu
B HEOAHOPOAHOW CMEeCH OT NoLwagu
MOBEPXHOCTU KOHTaKTa peareHToB

B NpoOHPKY HACKINLTE HEMHOTO IIHHKOBOTO TOPONIKA H HajeiiTe

2 M0 XIOPUAHOH KuCTOTE ¢ Maccosoit fonei HCL 5 % . Uro uabmo-
Jaere?

PACTBOPEHHOTO BEIeCTEA.
J1ia BBIACHEHMS 38BHCHMOCTH CKOPOCTH DeaKI[HH ?
OT KOHIEHTPAILMH PEANeHTA IIPOBEIeM OIIBIT.

1
CIOBO ¢KOHUIEHTPAIHSA » OPOHCXOJHT OT JATHHCKOro cydpuxca con
(cooTBETCTBYET PYCCKOMY TIpeiory ¢) ¥ csoBa centrum — cocpeforodes
HHE, HAKOILJIeHHe.
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Cpapnure ckopocTn PEAKIHH KHCJIOTE! C TOPOIIKOM IUHKA o ¢
TPaHyJIoH 3TOro Meraiia (B npobupke ua TPe/BIAYINEro onLITa).

Caenaiite sbiBOn 0 BAMARUM IIOMANY OBEPXHOCTH KOHTAKTA
PEareHToB Ha CKOPOCTh pPeaxknun.

Ber yenpmenu, uto peaxumns Kuesorht ¢ MOPOLIKOM
METalla NPOMCXOAMT ¢ Gonbmreif CKODPOCTBIO.
O6bsicHuM peaynbrar onbita. Cornacro womno-
MOJIEKYIAPHOMY YDaBHEHHIO

Zn +2H" = Zn*" + H,T,

B PEAKIMH TPURRMAIOT ydacTHe aroMbl Iunka u
Karnonsl I'naporena. Baaumonefcraosats ¢ HOHAMI
H" Moryr nume atomu Inuka, naxogaummecsa Ha
HoBepxHocTH Metamta. Obmas mromans HOBEPX-
HOCTH BCEX YACTHI, NMHKOBOTO MOPOIMIKA BHANH-
TENBHO NpeBhIINaeT IIOMaAb HOBEPXHOCTH rpaHy-
TBl Merania. Iostomy mopomox muaka 6LicTpee
B3aUMOJeHCTBYeT ¢ KHCMOTOI.

C’I\‘O’]O(‘.Tb Pearkium ¢ YBeHueHne

M nJaonamH TMMOBePXHOCTH |
KOHTAKTA PearenTon BO3pacraer,

TOPBIX peaknuil, Bbl HATPEBAH BellecTBa. og-
TBEPJHTE TAKOe BAHSHHE TeMIEPATYPH Ha XHMH-
HECKHe NPeBpallenns, BLIIONHNE eIe OHH OIILIT,

He. 39,
Paznomenue
rMaporex
) i
JIABOPATOPHBII OMbIT Ne 13 it
3aBUCUMOCTb CKOPOCTH peaKuuu
OT TemMneparypsi

B nBe npobupkn sackmere mo 0,5 r nopomka Kynpym(Il) oxeuna
M HaJleliTe B KAMAYIo o 2—3 My XJOPHAHON KHCIOTEI ¢ MaccoBoil
noxneit HCI 5 % . Conepsxnmoe IPOGHPOK OCTOPOKHO Mepememaiite.,
Onny npobupky nocrassre B IITATHE, & ADYTYIO HAarpeliTe, HO He 10 v
knnenus. Ilocre Toro xax oesmer ocratox OKCHJA, CDABHHTE mBeT
PacTBOPOB. Yem on ofycnosnen?

HeHHeM TeMIIePaATYPEI BO3pacTaer.

Bausnue TeMIepaTypsl Ha IPOTEKAHUE PeAKITHH
MO¥HO 00BACHUTE Tak. IIpy HArpeBaHMM FKHUIKO-
CTH MJIH rasa yBeJUdUEAETCH CKOPOCTE ABHIKEHHS
MOJIEKYJ, & TBEPAOro BEIeCTBAe — HHTEHCHBHOCTL
KoneDauuii 4acTHI, B HeM. B peayaeTaTe umHcio
CTOTK HOBEHUIT YACTHI, peareHTOB BO3PacTaeT, a 3To
NPHBOJXT K YBEIUYCHHUIO CKOPOCTH PEAKITHHA.

Bruanue nocmoponHuX eeuyecms na ckOpocms
Ppearxyuu. B HeKOTODBIX ClAy4asX CKOPOCTH Peak-
MM WJIH BO3MOMHOCTEL €€ IIPOTEKAHUA 3aBUCHT OT
HAJIWYUsA TIOCTOPOHHETO BelllecTBa.

Hasectno, uro ruaporen nepokcus H,0, ouens
MeJTeHHO W He3aMeTHO paanaraercs B pasbasieH-
HOM BOJIHOM PACTBOpe' COrMIACHO YPABHEHMIO

2H,0, = 2H,0 + 0,T.

Hexoropsie BelliecTBa YCKOPAIOT 3TY PEAKIHIO.
Ecnu K pacTBOpy I'MApOTeH NepoKCHAAa A0GaBUTH
nopoutox marran(IV) okenga, To cpasy HauMHaeTCH
MHTEHCHBHOE BEIJleJieHHe Kucaopoaa (puc. 39).

YBenuuHuBaeT CKOPOCTL DA3NOMEHHA THAPOTEH
nepoxeuja 1 kynpym(Il) cynegar. B arom moxuO
ybenuTnes, noGaBUB HECKOJNBKO Kalens roayboro
PACTBOPA TOM CONM K PACTBOPY I'MIPOTeH IePOKCH-
Aa. Brl zameTHTe, UTO BO BpeM#A MHTEHCHBHOTO
BEIIEIEHMA KHCJIOPOAA OKPACKA KHJAKOCTH He

B xakoii npobupxe PeaKkuusA nponcxomut ¢ Gonsmett CKOpPOCTEIO?
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' Bror PACTROP [OJ] HAZBAHHEM <TIEPEKHCE BOAOPO/A» MOMKHO npuobpe-
CTH B anTexe; €0 HCNONL3YIOT KAK Ae3anH(DUIEPYIONIee CPeCTRO.
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U3MEHAETCS. SHAYMT, COMb He PACXOAyeTcs (Kak,
keraTH, U manras(1V) oxcun).

Bemectro, koTopoe yresmmunsaer CKOPOCTh PeakKijum, ocTa-
BaJICh HeH3MEHHBIM, HASLIBAIOT KAMAAUIAMOPO N,

370 uHTEpecHo
CymecTByior
BeIlecTBa,
3aMeAnAIHe
XUMHYeCcKHe
PeaKIum.

Hx naswiBaior
uArubHTOpaM¥.

370 uHTEpECHO
Beiecrra,
TpeAoTEpaIa-
IOIIHE TOPYY
IMHINEBEIX
NPOAYKTOE,
HASEIBAIOT KOH-
CEepPBAHTAMHM.

DopMyNy KATANH3ATODA BATTMCHIBAIOT B XUMMTe-

CKOM YDaBHEHHMH HAJ] 3HAKOM DABEHCTBA:
2H,0, "% 91,0 + 0,1

Kasanoce 6b1, coenmmenue MnO, mmun CuSO,,
VCKOpsis PASTOMKeHNe THAPOTeH IePOKCHA, NTDAeT
ponk «BommebHOH manoukus. B geiicreMTennHO-
CTH KATAJIH3ATOD NPHHUMAET YYACTHE B PeaKI[Hu
KaK DPeareHT, Ho OJHOBPEMEHHO NPOTeKAeT APYTas
Peakius, NIpH KOTOPo#l OH 06pasyeTcs BHOBS.

B kmmmxkax mo xummm moskmo maiiTi TAKYIO
3AMHCE:

A+ K =AK;
AK +B=AB+K.

Ona obbacHseT, Kak Bemiectea A U B Baaumogeii-
CTBYIOT ¢ oDpasoBanrem coenuuenus AB B npHCyT-
CTBHH Kartanuzaropa K.

3HaueHMe KaTalU3ATODPOB AJIA COBpEMEHHOH
TUPOMEIIUIEHHOCTH H TEXHHKN OUeHbL Benuro. IIpu
YHACTHH STHX BELIECTB OCYINECTBAAIT mouTH 90 %
BCEX XMMMYECKHX mpespaumenmii. Karanuaatops:
HCHONE3YIOT B TPAHCIIOPTHEIX CPEJICTBAX C IBUTATe-
JAMH BHyTpeHHero cropanus. Bnaromaps stum
BeLecTBaM YTapHEIH Ta3 (IPOAYKT HeIIOIHOTO OKHC-
JeHus GeH3HHA), pearupys ¢ KHCIOPOAOM, TIpeBpa-
LAeTCA B YIIeKHCTLIH Tas.

C yuacTnem karanusatopos OPOHCXOAAT Pear-
UMM B JKUBBIX OPraHM3Max. ITH KATANUIATODEHI
HA3LIBAKOT (epMenmanu; HX BupaGaTeBawOT
JHBBEIE KNeTKH. OTCyTCTBHE WM HeNOCTATOK
Kakoro-mubo depmenTa BLIBHIBAET saboneBanue,
HMHOTZa AOBOABLHO Trxkenoe. ITogpobuee o depmen-
Tax BEI y3HaeTe HA ypoKax GWOJOruM B crapmmx
Kaaccax.

! Tepmun [IPOMCXOAMT OT rpeveckoro cnosa katalysis — paspymenue.
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BbiBOAbI

Kaspaas peakius MPOMCXOINT ¢ ONpene/ieHHOH
CKOPOCTEIO. :

CxopocTe peaKkIHH 3aBHCHT OT XHMHYeCKOH
NpUpoasl PEAreHTOB, BO3PACTAET ¢ YBeJIHYeHHeM
KOHIEHTPAIIMH DeareHTa, NJIOINAJH NOBEePXHOCTH
KOHTAKTA PeareHTOB H TeMIepaTyphl.

BemecrBo, KOTOpoe yBelHYHBaeT CKOPOCTH
peaKiHH, YJYacTBYA B Heil, HO ocraBasnchr nocie
peaKknMH HeH3MeHHLIM, HA3BLIBAKT KaTaJH3aTo-
pom. KaTammaaTopsl HCNONB3YIOT B NPOMBILLIEH-
HocTH, Tpancnopre. IlpHpoaHEle KaTaan3aTophbl
PeryjiMpyroT XHMHYeCKHe NpeBpalieHld B HBBIX
opraHmE3sMax.

140. MpuseauTe NPUMEPsl XMMWYECKUX PeaKuui B NpUpoje, HoTopble
NPOMCXOARAT:

a) Ype3BblYaiHo MeLNeHHo;
6) C 38METHOW CHOPOCTLH).

141. C HAHMMK pearUMAMM, HOTOpPLIE MMEIOT Dasanu4Hylo CHOPOCTh, Bhl
CTaNnKMBAETECh B NOBCEAHEBHOM MUIHU?

142, OT Hakux GaKTOPOB 38BMCHT CHOPOCTE XMMHYECKOM peaKLmni:

a) B OQHOPOAHOW CMECH (HWAKON, ra3006pa3Hoi);
6) B HEOAHOPOAHOW CMmecH?

143. HazoeuTe danTopbl, BNMAIOWME HA CKOPOCTb PEAHUMH:

a)S+ 0, = S0,
6) 2NO + 0, = 2NO.;
B) Cu(OH), + H,S0, = CuS0, + 2H,0.

144. Heobxognmo PasNoOMKTE NPW HarpesaHuW ONpeAeneHHylo mMaccy
mena. HanuiuuTe COOTBETCTBYIOLLEE XMMUYECKoe ypaBHeHue. Hakve
YCNOBMS HYIHO CO3AaTh, YTOGL! CKOPOCTL 3TOH peaxuuu Gbina mMakx-
CHUMansHOW?

145, B HaKoil cMecM — OAHOPOAHOM WNW HEOQHOPOAHOW — CHOPOCTb
peaKLMK 3aBUCHT OT NNOWAAU NOBEPXHOCTH KOHTaKTa peareHToB?
OTBeT 06BLACHMTE.

146. Kakwue BelyecTBa Ha3bIBaKOT KaTanM3aTopamu?

147. OnucneHue WWPOB B NaBOPaTOPHLIX YCIOBMAX NPOMUCXOAMT NPH TEM-
nepartype cBbiwe 450 °C, a B opraHv3Me 4enoBeHa — npu remnepa-
Type Tena. Kak 370 MOMHO 0GBLACHWUTE?
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148. U3BECTHO, YTO KATaNW3aTOPOM PeaKUMM YrapHOro ra3a ¢ KUCopo-
AOM Npu NOBHLILEHHOW TeMnepaType ABNAETCA BOASHOW nap,
CocTaebTe ypaBHEHHE peaxuuW Meway aTMMK rasamu, a Takke

ABYX APYTrUX PEAKLMi — C y4acTHeM KaTanu3aTtopa v ¢ ero o6paso- pa3[_[e.r[
BaHUEM.
_ Basxnenmmue
[NS NIOBOSHATENBHBIX ) _ Opraﬂﬂqecj{]{e
06 ycnoBusix XxpaHeHUs NULLEBbIX NPOAYKTOB coe IIHH eHUS

Bbl 3HaeTe, 4To NOYTH KamALIA NULWEBON NPOAYKT, HaXoasaWMAcs Ha
BO3/lyXe B 06blYHLIX YCNOBUAX, BLICTPO noptutca. MNpuyuHa — B3au-
MOAEACTBME BELLECTB, COAEPMALMXCA B NPOAYKTE, APYT C APYIOM W C
BellecTBamMK OKpYKaloLLer Cpeasl — KUCNOPOAOM, BoAOH u ap. Takue
PeaKuuH WenaTenbHo npeaoTepaliaTb UNKM XOTS Obl 3aMeNnTh.

Camblit NpocToi NyTe — W30NMPOBATL MPOAYKTEI OT OKPYHaloLLen ! |
cpefbl. [ins 3TOro WX 3aBOPaYMBaloT B GYMary, MOAMMEpHYIO NNEHKY, |
anioM1HUeByl0 GOonbry, yNnaKoBbIBaKOT B repMeTMHECKUe eMKOCTH, a |
MHOIAA U3 YNaKOBKK elle W OTHa4YMBalT Bo3ayx (puc. 40, a). !

Bbl 3HaeTe, 4TO CKOPOCTE XMMUYECKON PeaKLUMK 3aBUCHT OT TEMIEe-
paTtypbl. B apy ye 4epes ABa-TPW 4aca NiLya CTaHOBUTCSA HENPMUIog- |
HOM K ynoTpe6nenuio. MpoAyKTLl COXPaHAIOTCH 3HAYMTENLHO AoNblUe
NpW HA3KOW TemnepaType, B OXNaMAEHHOM MM 3aMOPOKEHHOM |
cocTosHMK. MocneaHkit CcNoco6 XxpaHeHus Halle BCero WCNoNb3yloT |
Ana mAca, pol6bl (puc. 40, 6), HEKOTOPLIX GPYKTOB M Arof. A

MockonbKy CKOPOCTL PeaKLMii BO3PACTAET C yBeNU4EHUEM NOBEPX-
HOCTH HOHTaHTa BELLECTB, MHOTME NPOAYKTLI GpUKETUPYIOT (puc. 40, B). |

BONbWHHCTBO peaKuUWit B HEOAHOPOAHLIX CMECAX NPOMCXOANAT 3Ha-
HMTENBbHO MEANEHHEE, YEM B OAHOPOAHLIX, T. €. pacTBopax. Moatomy
CPOKM XPaHEHUS CYXMX MOJOYHBIX NPOLAYKTOBE M PA3NHYHBIX KOHLEH-
TPaToB B [IEGCATHM M COTHU pas NpeBLIAIT TAHOBLIE ANA CBEWEro
MONOKA, MUAKWX cynoB. Myka u Kpynbl XpaHATes Tem Aonsiue, uem! 1
MEHbLUE MX BNAMHOCTb. ]

PaseuTHe uesloBeYECTBA HEPA3PLIBHO CBA3AHO C
OpraHMYecKHMU BeIecTBAMM, HUX IOJYyYeHHEM H
ucnonszopanreM. C HezanaMATHEIX BpeMeH JIOLH
YMEIH U3BIEKaTh DACTUTENRHOE MACNO M3 CeMAH
MOACONHEYHHKA M HEeKOTOPHIX APYTUX pacTeHWii,
1033 € HAYYHJINCH IIOJYYATh CAXAP U3 TPOCTHUKA 1
caxapHOll CBeKJbI, KpaxMaa ua kKaprodensa. Om
BRINIEKAIH X710, BApUAW [MBO, M3rOTOBISAIHN CHID,
BUHO, YKCYC, HEOCOZHAHHO OCYIIECTBIAA XHMHYEC-
KHe PeakIui ¢ YYaCTHeM OPraHuYecKuX BEeIIeCTB.

B srom paspene Bel o3HaKoMMTeCh ¢ Haubosee
BAYKHBIMH M PACIIPOCTPAHEHHLEIMH OPraHHYeCKHMH
coelMHEHUAMH, Y3HAETE O 3aJJaYaX, KOTODBIE Pella-
10T YUEeHRIe-XHMHKH, yOeHTecs B TOM, 4T0 63 MHO-
r'MX OPraHMYECKHX BeIecTB, NPOM3BOAMMEIX HAa
XMMHYECKHX 38BOJIAX, HEBO3MOMKHO HPEACTABMTL
JKHSHE COBPEMEHHOT0 YeJOBEKA.

Puc. 40,

CnocoGui xpahenwn OpraHqucuaﬂ XUMHUA

NULLEBbIX

NpoayKToB: e L i an SR —

a — B BaKyyMHOM "

ynaxoBKe; Marepuan naparpada noMoXeT Bam:

6 — B 3aMOpOMKEH- » BbIICHMTb OTIMHUA OPraHUHECKWX BeLIECTs OT

Hom “’g‘e; HeopraHu4ecKux;

R ¥ MOHATb NPHHUHBI MHOTOYMCNEHHOCTH OPraHUYecKux
CoeWHEHHI;
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HeopraHuyeckue

npoctsie
(meTannsl,
HemeTannsl)

Puc, 41.
Opranuyeckne
BelecTsa,
Bbiiensemble
W3 pacTeHui
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Y3HaTb O MPaKTUYECKOM 3HAYEHWH AOCTUIHEHMI B
06NacT OpraHuyecKoi XUMUK.

Oprannveckne Bemecrsa. Ha Kypca XHMHH

7 knacea Bam H3BECTHO, YTO BCe BEIeCTBa NeJIAT Ha

OpraHMYecKHe H Heopraanueckue (cxema 1),

Cxemal

Tuner BemecTs

BELIECTBA

E o
OopraHu4yeckue

T
CNOMHbIE
(oKeHabl, OCHOBaHWA,
KUCNOThI, aMboTepHbIe
rMAPOHCHABI, CONK,
Apyrue coeiMHEHHRA)

coefnHeHna HapBoua

Heopraumueckue Bemecrsa oueHE pacmpoerpa-
HEHBI B Ipupoze. OHY BXOAAT B COCTAB MUHEDAJIOB,
PYA, TOPHBIX IIOPOJI, COAEPIKATCH B BO3AYXe, PEKAX,
MOpAX ¥ OKeaHax. MHoOrMe coeMHeHHA TaKOTO
THIa nonay4eHsr B naboparopusx. Hx ofpaasyior
TIOYTH BCE XUMHUECKHEe 3J1eMEeHTh.

BeiriecTea, cosepkamuecs B PACTEHHAX, Opra-
HU3MAaX JKUBOTHLIX ¥ YEJI0BEKA, & TAKIKE IPOIYKTAX
HX JKM3HENeATeNbHOCTH, Ha3BaHE OPraHUYECKH-
mu. Cpesn HUX — GeJKH, IKUDBI, caxap, IIIOKO3a,
KpaxmaJl, BUTAMHHEL, 3(DMpPHEIE MACIa, KPACUTe N
(puc. 41).

Ceiiuac MBI 3HAEM, YTO OPraHHYECKHE BEIECTEA

€CTh He TOJBKO B HUROH upupoge. OHH cocTaBs-

10T OCHOBY TOPIOYUX HUCKONAEMBIX — He)TH, IIpH-
POAHOTO Tasa, Yrid.

(OpranH4ecKye BeuecTsa — 9710 coenunenus Kapoona'.
B cocTaB MOJIEKYJl OPTAHHYECKHX COeIWHEHHH,

xpome aromos KapGora, BXxojgar aromer 'usporena,
yacto — emje H Okcurena, Hutporena, uHOTAA —

ﬁ:?;?::;: Cynsdypa, Pocdopa. Bee 5TH a/1eMEHTEL HAEIBAIOT
C INeMEHMAMU-OPZAHOZEHAML.
H OpranuyecKHX BeU[eCTB H3BECTHO HAMHOTO
0 Gosblle, YeM HeOpPraHWYEeCKHX, — cBEIme 20 MuI-
N auoHOB. MIX MHOTOYMCIEHHOCTE M pasHooOpasHe
S obycnoBneHs! cnocobHocTEIO aToMoB KapGora:
P * TPOABNATE AOCTATOYHO BEICOKYIO BaJIEHTHOCTH

(ee 3HaUeHHE PABHO 4);
® coegMHATHECA Apyr ¢ apyrom mnpocteimu (C-C)

HIM KPaTHEIMM KOBAJEHTHEIMH CBA3SMH —

asoitaeivMu (C=C), Tpoitasmvu (C=C);
® 00pA3OBHIBATH HEDASBETBIEHHEIC, DA3IBETBJIEH-

HEIE ¥ 3AMKHYTHIE LETIH.

IIpumep HepasBeTEIEHHON Henn ua aromor Kap-
BOHA ¢ IIPOCTLEIMY KOBAJMEHTHRIMHY CBS3AMU:

ol WALl L)
e T R s R (R

TTourH Bce opraHMYecKHe COEAMHEHHA CO-
cToAT 3 MosexyJt. IloaroMmy OHM HMEIOT HeBEL-
COKME TeMIIePATYDEI IJIABJICHUS U KUTICHHS, a
MHOTHe ABAAIOTCA JnerTyuumu. He ecinyuaitHo
OBeTHl, (PPYKTHI, ATOLEI, OBOLIH, NHINEBLIE
TMPOAYKTE! HMEIOT PazHo0OpasHEIe 3anmaxH.

BHaUHTENBHOe KOJHYECTEO OPraHuvyecKux
BeIlleCTB PACTBOPAETCS B CIIMpTe, alleToHe,
KepocuHe, OeH3WHE, HO HE DPACTBOPSAETCH B
Boje (puc. 42). 310 0bbACHACTCA HANTHYHEM B
HX MOJEeKyJaxX HelOJAPHBLIX HIH MAJOIONAD-
HEIX KOBAJEHTHEIX CBA3EH.

Puc, 42,

PacturtensHoe Macno Ilpn BarpeBaHMM MHOTHE OpraHHYECKHE
He pacTeopsercs BellecTBA 3AropaloTcd WM pasiaralorcd, a
8 BOge HeKoTophle — ofyrausaiorcs’ (puc. 43).

1
Yrapueiit ¥ yraexueastii rassl, KapboHATHAA KMCJIOTA U ee COJIM OTHO-
CﬁTCH K HeODPTaHMYeCKHM COe/IMHeHHAM.
* Vrolls, KAk H3BECTHO, COCTOMT B OCHOBHOM M8 ATOMOB Kapbona.
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Heenegosanus B 061acTH OPraHWyecKol XUMHHT
CIOCOBCTBYIOT PAsBUTHIO MEHIMHEL, XMMIYECKOH
TEXHONOIHH, MTHINEBOH 1 JTerKoH NPOMBIIITeHHOCTH.
Bnanue BO3ZMOMKHOCTEH B3aWMOINpeBpalleHu
OpraHHYeCKHX COeJJHHEHHI MOMOTraeT PACKPHIBATE
TaliHEl, CBA3aHHEIE ¢ BOZHHKHOBEHHEM H CYIIeCTBO-
BaHMEM JKHU3HH Ha Hamleil raaHere.

Ilepen yuentimu, paGoTaomuMu B obaacTH opra-
HHYECKOH XMMHH, IOCTABJIEHO HEMAJIO NPAKTHYEC -
kux sagau. Cpenqu HMX — NPOrHOSHPOBAHHE METO-
ZIOB TIOJNYYeHUA HOBBIX OPTAHMYECKHX COeJHHEHWI,
co3faHMe Ha MX OCHOBE MATEDHAJIOB C IOJe3HBIMH
CBOMCTRBAMY, CHHTETHUECKHX TKAHEH H KpacHTeseit,
aeKTHBHLIX JIEKAPCTB, NHIIEBBIX
nobaBoK, pazpaboTia PasIHYHBIX TeX-
HOJIOTHYECKHUX TTPOIECCOB H T. 1.

HocTrxenus OpraHUYecKoOd XHMHH
HMCTIONB3YIOT AJHA PeIIeHHs TAKUX Ba-
HEIX SKOJOTHYeCKHX npobGiem, Kax
ouncTKa BOgoemoB (puc. 44), ymenn-
HIeHHe 3arpA3HEHHA BO3yxa Beibpoca-
MM TPOMBIILIEHHBIX IIPeANDHATHH H

Opranmgeckan xumus. onroe BpeMs cum-
TAJIOCh, UTO NOJYYATE OPraHHYECKIe BEIIeCTBa
B 1a00paToOpHH € NOMOLIBI0 XMMHYECKHX PeaK-
nui HeposMokHO. Ho B 1828 r. memenkwuii
xumuk P. Bénep pokasan, uto sro me Tak. On
BIIEPBHIE MOJYYNUJI U3 HEOPTaHHYECKOro Bele-
CTBA OPraHMYecKoe — MO4YeBHHY. OTKpLITHE
YHYEHOIo INOJOXKHIO HAYANO HOBOMY JTANY
passuTHa XUMHH. MapneyeHne opragmyecKux
coeWHeHHI U3 MPHPOAHOIO ChIPhsA MEDECTANO
OBITE LA XHMHKOB IJIABHOH IEJBIO. Ceituac
V4eHble CHHTe3MPYHT Bee Dosblile opraEudec-
KHX BEIIeCTB, ¢HEM3BECTHLIX# IPHDOAE, M3Y-
O6yrnueaHue BaTsi YalT MX CBOMCTBA, YYACTBYIOT B MOATOTOBKE
9THX BEMIECTB K MPaKTHYeCKOMY NPHMEeHeHHI0,

KOTOPOH #ABJACTCH H3YYeHHe

THEHH H WX Npespame H, HA3BIBAOT

KO xumuet.

Braropapa JoCTHXEHHAM OpPraHMYecKOl XHUMHK
COBPEMEHHAS IIPOMBINLIEHHOCTh BBITYCKAET HOBLIE
MaTepHAaNk!, PasHoo0pa3HEle IOJHMEDSBI ¥ ILJIacTMAC-

CEI, IEKAPCTEA, CPeACTBA 3alUTE] DACTEHUH, ADYTHe Vi, AL TPAHCHOPTHBIX CPEACTE, YTHAM3ALWA
BEIeCTBA, KOTOPBbIE MbI MCHONB3YeM B Halleil me- MNocnegcTerA 3arpA3HeHHA XHMUYECKOT0 OpPYyXHs, mepepaboTka
ATeJIbHOCTH ¥ MOBCEHEBHOMH HU3HH (cXema 2). BoAbl HEDTLIO ORITOBREIX OTXOL0B.

Cxema 2
Opranuveckan XHUMHA — YeIOBEKY

Opraanueckse BelecTsa — coepunenns KapGo-
ua. B cocras HX moJiexys, kpome atomos KapGona,
Bxopar aromel I'maporena, Oxeurena, Hurporena,
Cyaspypa, Pocdopa. ITH 3TeMeHTHI HAZHIBAIOT
3JIeMeHTAMH-OPraHoreHaMH.

OpraangecKHe BelIeCTBA IVIABATCA H KMIIAT IIPH
HeBBICOKMX TeMIepaTypax, PacTBOPHIOTCA B opra-
HH4eCKMX pacTBopHTeasaX. MHOrHe H3 HHX rOpIOYH.

O6nacTs XMMHH, KOTOPas H3yuaeT OpraEwyec-
KHe COeNHHEeHMA M MX NpPeBpalleHHs, HA3LIBAIOT
oprauwgeckoii xumueir. OHa B aHaunTeILHOI CTele-
HH ofecrneunBaer NMporpecc HaNIeH IHBHIM3ZALHM,
MOMOTraer B OCyIecTEIeHHH Mep o oXpaHe OKpYy-
sEAIMIEeH cpeabl.
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149. Kakve coeavHeHWs Ha3bIBAKT OPraHuyeckuMU? HasoBuTe anemen-
Thl-OpraHoreHbl.

150. lNo4yeMy OpraHUYeCKMX BELECTEB HAMHOTO 6ONbLLLE, YeM Heopranu-"

YECHUX? 1
151. Cpeau npuseneHHbIX GOPMYN YKamuTe Te, KOTOpLIE OTHOCHTCH K.
opraHmuyeckum sewecteam: C, CHyNH,, Na,C0,, HCI, C,H:0H, CO,,
C;Hg, CHLCI.
152. CpaBHuTe OpraHu4ecKue U HEOpPraHUYecKWe BeLEeCTBa, 3aNnCaB Ux
XapaKTepHbie 0CoGEHHOCTH B Tabnuuy:

Opranuyeckve | HeopraHuyecKkue
BellecTea BellLecTBa

1. | KayectBeHHbI# cocTas
2. | CtpoeHue
3. | dusuyeckue ceoicTea

153. M3o6pasuTe CTPYKTYpHbIE GOPMYNLIY MONEKYN OpraHUYecKuX coeau-
HEHWH C TaKUMU Xumuyeckumu dopmynamu: CH, CHCL, CoHg,
CH3NH,, (CH3),0. 3

154. HasoBuTe HOBble Marepuans!, NOSBNEHWE KOTOPBLIX CBR3@HO, Mo ]
BallemMy MHEHUIO, C LOCTUMEHWAMM OPraHHMYECKOMN XMMUK.

155. BbiMuCnWTE MaccoBLIE 0NW 3NEMEHTOB:

a) B MypaBbWHO#H Kucnote HCOOH;
6) B MmeTunosom cnupte CH;0H.

156. BoiBenute XMMUUECKYIO GOPMYNY ranoreHCoAepHaLLEro OpraHuyecKo-
ro COEAMHEHUS C OTHOCUTENLHONW MONEKYNAPHOW Maccoi 121, ecnu
€ro MO/IeKyna COAEPHMT ABa aToma Xnopa 1 Ba atoma ApYroro rano-
rexa. Uso6pasute CTPYKTYPHYIO HOPMYNy MONEKYNbI COEAMHEHMS.

¥YraeBoxopoasl

YraeBofoposkEl — COEIMHEHUS, OT KOTOPBIX IIPO-
HCXOJIAT BCe OpraHuyeckue semiecTsa. OHM MMHpPO-
KO pacipocTpaHeHL! B IPUPOJE; M3 HUX TTOYTH IO~

1 "
Tax naswiBalor B opraHMYeckolf XuMuM rpaduueckue (HOPMYIBI
MOJeKYI.
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HOCTHIO COCTOAT He()TH W TPHPOAHBIH ras. ITH
MONe3HbIe HCKOMAEMELe ¥ TIPOAYKTHI HX nepepaboT-
KM HCIONL3YIOT B KadecTBe TOIIMBA, rOpIOvYero,
CHIpLA B IPOM3BOJACTEE NOJHMEPHBIX MaTepHAasoB,
CpDeACTE 3AIIHTEl DAcTeHHH, TOBapoB OLITOBOM
XUMHH, JIEKApCTB | T. M.

Cn0BO «yrJIEeBOAOPON» MPOMCXOAHT OT JABYX
cioB — eyraepon» (ofljee HaszpaHWME NPOCTHIX
pemects KapGona) u e¢Bojopoj» (HasBaHWe MPO-
croro semecTsa I'naporena).

Vrnesogopoas — coenunenun KapGona ¢ ['naporenom.

¥YraeBopopoast O6mmas dopmya yraesogoponos — C.H,,.
C.H,, B 9 kaacce Bel 6yaeTe M3y4aTh HACHIIIEHHBIE H
HeHACHII{eHHbIE YTJIeBOJOPOALL .

VrneBoaopoasl, B MOJeKyJax KOTOPHIX aTOMBI Kap6ona co-
eMHEHBI PYT ¢ APYTroM NPOCTHIMH KOBAJTEHTHBIMH cns:iumn,
HA3BIBAIOT HACHIUJEHHbBLMU, A HMeIOUHe TaKKe NBOHHBIe
¥ /HJIN TPOHEIE CBA3H — HEHACHLUCHHBLMU.

HacrplilleHHEBIE YTJIEBOJOPOALL MONYYHIH TaKoe
HasBAHWE ITOTOMY, 4T0 Kax it arom Kapbona B ux
MOJIEKYJIaX HCIOJb3yeT CBOHM BAJIEHTHBIE BO3MOZK-
HOCTH B HoJaHOH Mmepe, COEIHHAACL C MAKCHMaIkL
HBIM YHCJIOM APYTHX ATOMOB.

MeTtaH

Marepuan naparpadga noMoxeT Bam:
" MOHATHL CTPOEHME MONEKYNbl METaHa;
BbIICHUTL CBOACTBa METaHa;
y3HaTb O NPUMEHEHMM METaHa.

! CymecTByoT M Apyrie HasBaHHUA BTUX COAMHEHHH — mHpeje/bHbIe
VINIeBOAOPOAEL, HellpefeNibHble YTIeBO0PO/bL.
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370 HHTEpPECHOD
Ilo yreep:;xne-
HUAM YUYEHBIX
METaH BXOJHUT
B COCTaB
Ta30BEIX
ofonouer

U TBEPALIX
yacTeit
HOnurepa

u Carypua.
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IpocTefiiunM HACHINIEHHEIM  YIJIEBOAOPOAO,
ABaAeTcA MeraH. MopMyna JTOTO COSAMHEHHA —
0}14.

Pacnpocrpanensocts B npmpoge. Meran —
OCHOBHO} KOMIIOHEHT IPHPOAHOTO raza. Ero ofmenm
Hasg AONA B 3aBHCHMOCTH OT MECTODOIKAEHHA CO-
crasasier 85—99 %. Ou TakmKe COAepKHUTCA B
He()TH, yrONBHEIX 3alexax. B Ykpaune uMerores
MECTOpO{IeHHs NPHPOLHOTO T'a3a; eKEeroJHo erg
noberraoT 1o 20 Mapa v, _

B npupoje metan o6pasyeTcs NpH pasioKeHHH
OCTAHKOB PACTEHHH M 3KHBOTHBIX €3 A0CTYIa BO3-
Ayxa, IMockodeKy MeTaH HepPEeAKO BBIIENACTCH H3
60JI0T, ero HHOTJA HA3LIBAIOT GONOTHBIM FA30M.

Crpoenne monexyasl. B Monexyne meTana, KaK
H B MOJEKYIAX APYTHX OPraHMYecKHX coejHHe-
Huit, atom Kapbona uyersipexsanenTHuiil. UToBBI 4
NPOABJIATEL TAKYIO BAJIEHTHOCTE, OH JOJKEH HMETE :
ueTHIPe HeCTIADEHHBIX H1€KTPOHA. DT0 mocTuraer- |
Cs1 myTeM BO3OYKIAEHHA aTOMAa M Iepexoja OfHOro
A/IEKTPOHA M3 28-0pOHTANM B BAKAHTHYIO 2p-0p6u-
TAJE:

C —» C*
1s°25°2p* —» 1s°2s'2p®

N b
231:’ 23
ls ” 18

OCHOBHODE BO3byHAeHHOE
COCTOAHHE COCTORHME
Kaxpaa BHemHas opburans BO30YIHACHHOTO
aroma KapGoua comepxutT onun s1eKTpoH.
3a cuer HeTHpeX HEeCHAPEeHHBIX 3JEeKTPOHOB
aroma KapboHa B 5/JeKTPOHOB 4YeTHIPEX ATOMOB
Tunporena B monexyse MmeTana o6pasyioTcs yeThipe
OGIHX 9JIEKTPOHHEIX AP

G i
H:C:H H-C-H
H H
aIeKTPOHHAS cTpyRTypEAT
dopmyua topmyna

IIpupenerase GOPMYIbl He OTPaXxaloT
IPOCTPAHCTBEHHOIO CTPOEHHA MOJEKYJIhI
MeTaHa. B cOOTBETCTBHY ¢ HUMH BCEe ATOMEL B
MoONeKyJie AOMMHBI HAXOAMTECA B oaHOMH
MJIOCKOCTH, & YIJIBI MeX/ly COCeHMMH 4Yep-
rouxamu-ceassmMun — cocrasnare 90°. Ha
caMoM JIEJie 9TO He TaK.

Ilpun o6pazoBaHMH MOJEKYJNBl MeTaHa
2s-opGuTans ¥ TpH 2p-opbuTAaIN ATOMa Kap-
Gona (puc. 45) npespaljaloTcH B HETHIPe O~
HaKOBEIE 0POUTAH, HMEIOLTHE BHJL O BEMHEIX
HeCHMMeTDPHYHEIX BOCEMEDOK:

p

MWamerupmnecs opOHUTANIM pasMeInaloTcH
B TPEXMEePHOM IPOCTPAHCTRE HA O/ITHHAKOBOM
yAAJNeHHH APYT OT APYTra Moj yTaaMu 109,5°
(puc. 46).

Bonbmmil «JenecToks kaxgoll Hosoil
opburann aToma KapGoHa mepexphIBaeTCH
co ciepuueckoit opbUTANBI0 OAHOTO M3
aromoe I'maporena. Tak obpasyloTes 1eThbl-
pe xopanentHele ceasu C—H. Ilepexpbisa-
Hue opburaneii aromor Kapbora u Tugpo-
reHa MPOMCXOMMT BJAONEL JHUHHH, KOTOpLIE
CoeRHAIOT TEeHTPE aToMoB. Takyio KoBa-
JNeHTHYI0 CBA3b HAGHIBAIOT NMpOCTOH, MM

o-C 0.

Wc. 46.
PasmeujeHne
opbuTanei
B MOneKyne
MeTaHa

Ecny coeiMHMTH JIMHHUAMM LEHTDEl BCEX
aromoB I'mpporeHa, TO MOJAYYHM reOMeTpH-
yeckyio Gurypy — Terpasap’ (puc. 46). Ilo-
aTOMY TOBODAT, UTO MONEKYrd Memaha
umeem mempaadpuieckoe cmpoeHue.

! CoBO TPOMCXONMUT OT rpeveckux cnoB tetra — ueTkipe n hedra —
nosepxHOCTh. TeTpasAp MMeeT uYeThpe OJAMHAKOBRIE IpaHH, KOTOpEIE
SABIAKTCA TPABKIBHEIME TPEYTONbHAKAMH.
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Mopenn monekyns MeraHa u3obpaskembl' Ha
pucynake 47. (OcofennocT InapocTepixHeBoil u
macurtabHoi Mosieneii onucans B § 1.)

JNNABOPATOPHbIW OMMbIT N 14

W3rotoBneHue wapoctepxHeBoi Moaenu
MOJIeKynbl MeTaHa

Bam Brigan HabOp AN H3rOTOBICHAS MOAeei MOJIEKYJI OpraHH-
4ecKHX coeuHennii. Haliiure B HeM YeThIpe OIMHAKOBEIX IIIAPHKA .
(omm ByayT umuTHpoBaTh aToMel 'mzporena), ofMH GOABIIHI
IIapHK Apyroro usera (arom Kapbosa) 1 ueTHIpe cTepPIkHA MU TPY-
Gouku. B Ka)[IOM IIapuKe ecTh OTBEPCTHA AJIst COEIHHEHHHA CO
CTEPIXHAMH (MM BHICTYIILL 1A COEAMHEHHA ¢ TPYOOuKamu).

CobepuTe mapocTepKHEBYIO MOJIENb MOJIEKYJ/IbI METAHA.

Iockonsky amexkTpoorpunarensnoctu KapGona
u Injiporena ortnwualoTes Mamo, TO KOBANEHTHAS -
csAsbk C—H aBaserca matononsproii. OxHaKo cama
monexryna CH; Henonsipua; ee HeBO3MOKHO paspe-
JIUTH HA [Be YacTH, OGHA M3 KOTODLIX HMena Ol
MONOKUTENLHBIH 3apsfl, a ApYras — OTPHIATeNh"
HEIf. DTHM MONEKyJaa MeTaHa OTJIHYAETCA OT
MOJIAPHON MOJIeKYJIE Boas: (§ 1).

Dusnyeckne cpoicrsa. Meran — GeciBeTHbIil
ras, He umerommuil zanaxa. Ilpm oxnampenuu no
Temnepatypsl —162 °C (npm HOpMansHOM manie-
HHUW) OH NMpEeBPAIaeTCs B KHUAKOCTL. MeTan nerue
BOZAYXA; 9TOT ra3 MOYTH He PACTBOPHAETCH B BOJE.

Puc. 47.

Mogenu monexynbi
MeTaHa:

8 — wapocTepMHeBan;
6 — macwrabHan
Benble wapuun —
atomel Maporena,

HepHbie — aroMb! J

Kap6oua a o

1
CymlecTBYIOT KOMIBIOTEPHBIE NPOrpaMMEl, ¢ HOMOIIEIO KOTOPEIX
MOKHO ¢[IOCTPOMTH» MOfleNb T1060 MOJeKyIb.
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Puc. 48.

lopeHne meTana:
a — B razoBo#
ropenxe;

& — B HoHdOpHe
GbITOBOH NNWTLI

Puc. 49.
OGHapymeHue
MpoayKToB
ropenun metana

Ha
DM

Xumuueckue cpoiictBa. Metan CH,
xumuveckn naccuser. OH, Hanpumep, He
NPOABNAET KHUCIOTHBIX CBOHCTB, KAK XJIO-
posogopoa HCI wnu cepoogopoxn H,S B BOA-
HOM pactBope. IIpuuuHoil aroro ABAsfeTCH
OYeHBb MaNas NoaApHoCTs cBazei C—H.

MeTran He BzammojeiicTByeT ¢ BoAo# (B
OOLIYHBEIX YCJIOBUAX ), METAJLIAMH, OKCHIA-
MH, OCHOBAHUAMH, KHCJIOTAMH, COJISIMH.
CoenHeHHE PEATHPYET € KHUCIOPOJIOM H
rajoreHamMu — grropom, xjaopom, Gpomom.

Peaxyua zopenus. Metan, xak u Gonb-
IIMHCTBO OPraHHYeCKHX COeUHEeHHt, B
ercs ropoouuMm BemecteoM. Ha sosayxe on
TOPHT roayboBaThIM raMeHem (puc. 48):

CH, + 20, -5 CO, + 2H,0.
ObpaTHTe BHUMAHHE: 6 YPAGHEHUAX Peak-
yuii ¢ yuacmuem opeanuiecKux coeduHeH Uil
3anuceléam cmperku, a He 3HAKU pasen-
cmeda.

Onpeaen1Ts NPOAYKTH PEaKUMH ropeHns MeTa-
MOMHO C MOMOLYLIO OMNbITa, H306PAMEHHOIO Ha
cyHKe 49. UameHnenue 6enoro yseta 6e3B04HOMO

kynpym(ll) cynbpata Ha rony6oii cBUOETENLCTBYET

06

o6pa3oBaHWK NpY FrOPEHUH MEeTaHa BOASHOro

napa, KOTOPbIH B3aUMOAEHCTBYET C COMbIO (MPOAYKT
peakyun — MeaHbIA Kynopoc). MomyTHeHWe u3ge-
CTKOBO# BOABI BbI3bIBAET KaNbLIMit KapGoHaT, o6pa-
3YIOWMACA B pe3ynsTate peaxuMu YIIeKHMCcIoro
rasa c pacTBOpOM Ka/ibUHi rMAPOKCHAA.

CO.. H CuS0, - 5H,0 co,

g S |

CuS0o, !

i&é l

. e

P

CH, pacTeop Ca(OH}f-T..
| Caco,
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Ecnu mosgyxa (kmenopopa) HeoCTATOYHO, TO |

[pH rOpPeHUH MeTaHa MoxxeT 00pa30BBIBATHLCH Yrap-
HEI ras WK yriIepon:

t
CH, + 0, — CO + H,0;
CH, + 0,-% C + H,0.

O mejocTaTKe KHCIOPOAA TIPH POPEHHM MeTAHA
MOXKET CBH/ETEeNLCTBOBATL YBENHYEHHE SDPKOCTH
mjiaMeHH (OHO CTAHOBHTCH JKEJNTEIM M3-3a pacKa-
JIEHHBIX MEeJIKHX YaCTHI] YrIAepoja) WiIH NoABTeHHe

KOIOTH' HA MOBEPXHOCTH IpejMeTa (kacTpionm,
yalHHKA), HAXO/AIIErocs B IJIAMEHH.

IlpeBpatute nBe MOCNKEAHHE CXEMEI DeakIHil B
XHMHYeCKHe YypaBHeHHA.

Cmecr merana u BO3fyXa (MM KMCIOPOZIA) B3PhI-
BoomnacHa. locTaTouHo MCKpHI, YTOGE IpoM3oIes
B3pHIB. [loaToMy HYKHO OBITH OUEHB OCTODPOMKHBIM,
NOJB3yfAch NPHUPOJAHBIM raszoM B OwITY. B3peiBel
cMeceil MeTaHa ¢ BO3[yXOM, HECMOTDS HA MepEl
TPeIOCTOPOMKHOCTH, BDEM#A OT BpEMEHH CAVYAITCH
B YIOJbHBIX maxTax. OHH OPHBOAAT K rubesu max-
TEpOE.

Peaxyuu ¢ zanozenamu. Meran Ha cBety, a npn
HarpeBaHMH — M B TEMHOTE, B3aMMOMeNCTBYeT ¢
XJIopoM. 310 — peaknus samemenus’. OHa 3aKmo-
HaeTcA B IIOCNeNOBATENEHOM JaMeljeHH aToOMOB
upporena B Monexkysie MeTaHa Ha aToMEI XJopa:

H H
! hv nan t ]
— — N + ;
H E{ ] =5 H-C-Cl + HCI
H
XJaopoMeTaH
i 1
H-C & g, H-C-Cl + HCl;
cl cl
AHUXNODOMeTaH

+Cly +C

H H
] hv mm t 5 2
CI-C{H + Clfc1 *%5 €1-C-Cl + HCl;
c1 cl
TPHXJOPOMETAH
cl cl
hv naut
- -C-Cl + HCL
CI-C{H + cl{cl =55 ¢1-C-Cl + H
cl cl
TeTPAXJIOPOMETAH

Peakuuo memgy opraEHYecKHM coegHHeHHeM
H XJOPOM HASLIBAIOT peakyueil XJA0pupoeaHus, a
ee TPOAYKTEl — XJ0PONPOU3ZBOTHBLMU ITOTO CO-
elTHHeHHA.

XnopupoBaHHe MeTAHA MOXKHO IIDOMILIIOCTDUPO-
BATEL TAKOH cXeMOH:

Cl
CH,Cl 22, cH,Cl, ~ 225 cHOL, — 225 Cel,.
= - HCl - HCl

HCl
B Heil Haj KakJoH cTpenkodl ykaszana (opmysa
pearenTa, a Ioj CTpPenxkoi — Gopmyna ¢«BTOpOCTE-
TIEHHOTO» MPOJYKTA Peakluu (B JaHHOM clIydae —
xyopoeogopoga). Takylo zanmucek mociefoBaTelb-
HBIX peakIHil HCIIOJB3YIOT B OPraHHYecKOH XUMHH
JOBOJABHO YACTO.

OcyuecTBUTE KaKyio-THO0 ONHY CTaAuio B3aH-
MojefiCTBHA METAHA ¢ XJIOPOM He yAaeTcH; Becerja
O/{HOBPEMEHHO 00pasyoTca HECKONBKO XJIOPONPO-
HM3BOJHBLIX 3TOTO YTIEBOLOPOAA.

Peaknua MeTaHa ¢ 6poMOM NPOHCXOANT AHAJO-
ruubo. Co (TopoM MeTaH B3pBIBAETCH, & C HOIOM B
OBBRIYHEIX YCIOBUSIX HEe BBAHMOMIEHCTBYET.

Peaxyuu ¢ 600AHLLM NAPOM U YZNEKUCILBLM
za3om. MeTaH B3BaHMOAEHCTBYET IPU BEICOKOI TeM-
nepaType B NPHCYTCTBHH KATANH3ATOPOB C BOJA-
HBIM TIAPOM, 8 TAKMKe C YIVIEKHCIBIM TasoM. 9TH
PeaKiHi MMeT NPaKTHYeCKYH 3HauYuMocTs. Mx
OCYIIECTBAAIOT B IMPOMBIIIIEHHOCTH OJA MOAyYe-
uusa kapGor(Il) okcuaa, BofoOpoAa, TOPIOYKUX Ta30-
BEIX CMeceii:

! KonoTs, WM caxa, — BeuecTso, KOTOPOE MOYTH HOJTHOCTEIO COCTOMT
us aromos Kapbona.

ITponykramu peakiuu saMelenus B OPTAHMYECKON XHMUM SBIAIOTCH

ABA CJIOMKHBIX BEILECTBA, & B HEOPPAHMUECKOH XMMUH — CJI0HOe H IPOCTOoe.
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CH, + H,0 (map) %5 CO + 8H,;
CH, + CO, %5 200 + 2H,.
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Puc. 50.

AsTtofyc, ABHMraTent KOTOporo

2a3om. V13 Hee Ha XMMHYECKHX 3aBOJAX
NPOM3BOJIAT KUAKOE FOpIOYee, HEKOTO-
PEIEe OPraHHYEeCKHe BeIecTBa.

CHJILHOM HarpepaHmuH 6es foeTyna Boa-
JAyXa MeTaH pA3jaraeTcd HA IPOCTHE
BElecTBa:
05, 21200%C 64 o,
OcymecTBnss aTy PeAKIMIO, B ITPO-

paboTaeT Ha NPUPOAHOM rase  MBIILIEHHOCTH IIOJYYAIOT BOAOPON H
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Ca)Ky — HAIOJNHHUTENh Pe3HHEI.

Hpumenenne. Metan (npupoguslii ras) Henonb-
3YIOT I'IABHEM 00pas3oM B Ka4ecTBe TOIJIMBa — B
TEMJIOIHEPreTHKE, IIPOMBIIILIEHHOCTH, GhiTy. MHorga
OH CJIY/KHT IOPIOYHM B ABTOMOGHJIBHEIX JBHTIATE-
Jax. Ha TpaHCnOpTHBIX cpefieTBAX yCTAHABIHBAIOT
0ajNOHEI ¢ TIPUPONHEIM raszoM, HAaXOLAUIUMCS B
HHUX TOJ BhICOKMM fasmenueM (puc. 50). Meran
TaK¥e ABJIAETCA CHIDBEM IS IIPOMBBOJCTBA BajsK-
HEIX OPTAaHHYECKHX BEIeCTB.

Pusnonornueckoe feiicrsme. MeTaH npH [H-
TEeJIbHOM BALIXAHWM BEISHIBAET OTpaBJieHHe, KOTO-
poe HMHOTJa TPUBOAMT K cMmeprH. Ilius jerkoctu
O0HAPYKeHUS YTeUKH I'a3a U3 rasonposoa, 6aiona
HIH IIWTE K HEMY Ha Tas’opaclpelelHTenLHBIX
CTAHIHAX AOOABNAIOT BEIECTBA C OYEHE HENPUAT-
HBIM 3anaxoM. Iloawsysice rasoM B GLITY, HYIKHO
Yalle MPOBETPHBATE IIOMEIeHHe.

BEBIBOAM

Meran CH, — mnpocrelmmii HachIIeHHBIH
yraesogopon. OH ABAAETCA OCHOBHBIM KOMIIOHEH-
TOM NpHpoxHoro rasa. Molekyna coegHHeHHS
HMeeT TeTpas/IpHuecKoe CTPOeHHE.

Meran — GecuserHelii ras, He HMewuMH 3anaxa,
HePACTEBOPHMEIH B Bojie. 3T0 — XMMMYECKH Iac-
CHBHOE COefHHEHHE, KOTOpOe B3aMMOJeHCTByer
€ KHCJIOPOJIOM, TAJIOTeHAMH, A NPH BHICOKOH Tem-
nepatype — ¢ BOAAHBIM NAPOM M YTIeKHCIBIM
razom.

Cmecs CO u H, nasmpaior cunmes-

Tepmuwecroe pasnomenue. Ilpn

Metan (IpHMpOAHEIH ra3) HCIONB3YIOT B Kave-
C¢TBe TOILIMBA M TOpIOUEro, a Takike KaK ChIPbe B
XHMHYEeCKOH MPOMBINLIeHHOCTH.

l)

157. Moyemy MeTaH HasblBalOT yrneeofopoAom? K Kaxoi rpynne yrneso-
[OpPOAOB OH OTHOCUTCA?

158. OxapaxkTepuayitte CTDOEHWE MONEKYNbI METAHA.

159. MOMHO Nk OTAKMYUTL METAH OT BOAOPOAA WK XIOPOBOAOPOAS: a)no
HHU3UYECKMM CBOMCTBAM; 6) C NOMOLLbIO WHAMKaTopa? EcnM MOMXHO,
TO HaK MMEHHO?

160. HazsaHwe KaKoi peakuuy ¢ y4acTHeM MeTaHa CBA3aHO ¢ Ha3BaHu-
em BToporo peareHta? lpuseauTe COOTBETCTBYIOLEE XUMHYECKOE

ypasHeHue.
161. Jdonuwure cxemy nocnegoeaTensHoro GpoMHpOBaHKWA MeTaHa:
CH, *—'_?é’—;... . Y70 03HAYAIOT 3aNUCH Haf W NOJ HAMAOH CTPENKONH?
- r

162. pu B3aMMOAEHCTBUM aNiOMUHWIA Kapbuaa (coeanHeHue ANOMUHUA
¢ Kap6oHom) 1 Bofbl 06pasyloTcs MeTaH v AnOMUHKA FTMOPOKCKHA.
HanuwuTe COOTBETCTBYIOILEE XMMUYECHOE YPaBHEHHE.

163. Haiigute MaccoBbie JONW 3NEMEHTOB B METaHe. (YeTHo.)

164. Nerde unu TAwenee MeTaH: a) Bopopoaa; 6) so3pyxa? Bo CHONBKO
pas?

165. Kakoii 06bem xnopa (B NepecHeTe Ha HopManbHbIe YCNoBWS) pacxo-
[yeTcA Ha NonHoe xnopvpoeaHue 1,5 Monb MeTaHa?

166. XpaTT nv 20 n BO3OyXa ANs CKMraHua 1 n metana?

HA JOCYTE
ia 1
WaroroBneHue macwitabHoi Moaenu MoneKynbl MeTaHa
Cnenute W3 NNacTUnuHa YeTbipe OAMHAKOBLIX WapKKa OQHOro ueeta

Ins atomos lMaporeHa 1 oAuH GoNbLUMIA WAPWK APYroro LBETa AnR aroMa
Kap6oHa. 3aroToBbTe YETbIPE ManoyKu (M3 CIIUHEK); UMK GyneTe coenu-

HATL WapPWHK.

! Benm B xMMuYeckoM KabuHere ecTh HabOp AJIs MBrOTOBJIEHMA MAC:
mTabuelX Mogesell MOJEKYJa, YYHTe/lb MOMKeT NPeJJIOKHTE cobparh
TAKYI0 MOJIe)ib Ha YPOKe.
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Caoenaiite Ha «KapGOHOBOM» LWAPHUKE YeTHIPE PABHOYARNEHHbIE METHH,
BCTaBbTE B 3TW MECTa Nanoyki U 3aKpenuTe Ha HUX «rMAPOreHOBLIE
WapWUKH TaK, 4TOGLI NanoyeK He 6biNo BUAHO. «MOPOreHOBbIEs WAaPHKK
N/IOTHO NPUKMUTE K «KapGOHOBOMY» 10 MX HEGONBLWOID CNAIWMBAHWS,
TaK Bbl CLIMWTUPYETE NepeKpLIBaHWe op6uTaneil aTOMOB HKap6oHa v
MaporeHa.

S

fomonoru merana (ankawsbi)

Marepuan naparpada nomoxer Bam:

BbLIACHWUTL, YTO TAKOE FOMODACTMHECKWIA Psf coeau-
HEHWI W KaKWe YIMeBoaopo/iL ABNSAIOTCH rOMONOra-
MW MeTaHa;

Ha3blBaTb rOMONOTM MeTaHa (a/KaHbi);

COCTaBNATL (POPMYNLI aNKaHOB.

@opmysr coenmBenHii. B npeapyymen naparpa-
(e m1a peus o npocTeiiieM HACLIIIEHHOM YTIIeBO0-
pore — merane CH,. BriBegem dopmysn Haceimen-
HEIX YI/IEBOAOPOZIOB, MOJIEKYIEl KOTOPEIX COAEpIKAT
Aea u Tpu aroma KapGona. CHauana coegusum
atombl Kapbona ueprouxammu (kak HssecTHO, uep-
TOUKOl 0603HAYAIOT MIPOCTYIO KOBANGHTHYIO CBA3L):

c-C c-C-C

Sarem or kaxpjoro atoma KapGoma nposesem
CTONBKO NONONHUTENLHEIX YEPTOYeK, 4TOGH MX y
Hero Gbuno Beero yernipe (atom KapGoua uernipex-
BAJIEHTHEIII):

[

T 1]
s a e
Tlocne aroro sonuiem k Kas10it yeprouxe aTom

Tupporena m momy4um (GOPMyNsI COOTBETCTEBYIO-
IHX YIrIeBOJOPOLOB:

oI gans
H-G-C-H (s CyHg) H-C-C-C-H (wam CyHy)
HH HHH

CnH&H-E

CocTaBJieHHEIE CTPYKTYPHEIE (DOPMYJIBI MOJe-
KYJ MOMHO 3aIHCATE B COKPAIlleHHOM BHIE, OCTa-
BHB YePTOYKY TONBKO Mexay atomamu Kapbona:

CH;—-CH, CH;-CH,—CH,4
Taxkum croco60M MOMKHO BEIBECTH CTPYKTYPHEIE
GOpMYJIH MOJIEKYJ IPYIUX YIJIEBOAOPOAOE C IIpPO-
CTHIMM KOBAJICHTHEIMH CBASAMM ¥ OTKDHITOMH
HepasBeTBJIeHHOH HeNnkio u3 aromos Kapbora.
Vraesopopoas CH,, C;Hg, C3Hy npuaagnesxar K
zomonozuNecKomy pady MeTaHa.

T'pynna aromos CH, monyunsia HasBaHNe «I'OMO-
Jnormueckan pasHocTs». Coepunenusn C,Hg, C3Hg 1
MHOTME ApYrye SBIAI0TCA 20M0N024 M1 METAHA.

Ilns Toro 4ToGLI COCTABUTL XMMHUYECKYIO (hOpMy-
ny ankaHa ¢ 4eTepbMa atomamu KapGora B Moie-
KyJie, JOCTATOuHO f0o6aBuTh K Gopmyne C;H, rpyn-
ny atomor CH,. ITonyuaem: CgHCH; = C4H,,. 9Ty
GopMyNy MOMHO TaKIKe BBEIBECTH M3 (GOpMYyJBI
merana: CHy(CH;); = CHyp.

Ecan ankar cogepxxut n aromos Kapboma B
mosexyae, To ero dopmyna — CH(CH;), ,, nim
C,H,, ;> Bropaa ¢dopmyna spnaserca obmeit ans
YTJIEBOAOPOAOB 3TOTC THITA.

Hazpanusa. [nsa deTHIpeX NIpocTeHIIMX IO
COCTABY AJKAHOB CYILIECTBYIOT TAKME HA3BAHUA:
MeTaH, aTax, nponax, 6yrax. Haspanma ocranb-
HBEIX AJIKAHOB TPOHCXOAAT OT HMHOAZBIYHBIX
ypenuTenbEuX (c. 15), KoTOpble COOTBETCTBYIOT
yucay aromos Kap6oHa B MONEKyIaX COeUHEHMI
(rab6xn. 1). Bee HaspanuA alKaHOB HMEIOT cybhdure
—aH, TAKOH e, KAK M B 00IeM HA3BaAHHMM STHX
YTAeR0A0POAOE.
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9TOMY COKpAIeHHEIE CTPYKTYDHbIE (JOPMYJIk!

Tabauya 1
] MOJIEKYJ IpOTasa ¥ OyTaHa NOJIKHBI BBITJIA-

Tomonorn merana (ankansr)

JleTh TAK:

Hasea- Dopmyna /C‘I\{z /C{'Iz/ CHjy
HHE | XHMHYECKan CTPYKTYpHas (COKpamenHasn) CH; CH; CH; CH;
Meran CH, CH; B IIKOJIbHOM KYPCe XMMHUHM /18 YIPOIEHUs
Dran CyH; CH;—CHj puc. 51. HCIONB3YIOT He suraaroobpasHbie, a JWHEH-
Iponan CyHg CH;-CH,-CH, |llapocTepMHesan HEle CTPYKTYPHEIE (hOPMYIIEL MOJEK Y1 YITIEB0-
nbl B.
Byran CsH,, |CH,—CH, CH,CH, s BORORO!
enran C;H,;; |CH4;—CH,~CH,~CH,~CH, H H H
Tekcan | CgH,, |CH,~CH,-CH, CH,~CH, CH, \c \C/
Tenran C;H,; |CH3—CH,-CH;~CH,-CH,~CH,~CH, g:t:a a52. P H----J _w%f /H
Oxran CgHyy  |CH3—CH,~CH,~CH,~CH,~CH,~CH,~CH, lbopml 006 7 H 1095 /C\-— (i___-H
Honan CgH,p CI—lﬂ—(,‘liz—{llrly_—lZ:I-Ig—C}I2—CHf-l!;‘l-l3—1'.3}12—!::!418 uapﬁonoaog uenu H N 4
a

Tlexan CioHy; |CH,~CH,~CH,CH,~CH,—CH,—CH,-CH,—CH,—CH, L e

Crpoenne Mosexy.1. Bam HaBecTHO, 4TO MOIEKYIA
MeTaHa uMeeT (JOPMY TeTpasipa. BblscHHM mpo-
CTPAHCTBEHHOE CTPOEHHE MOJIEKYJI APYIMX AIKAHOB,

BbLIBOAbI

HachileHHBIe YIIeBO0Pobl ¢ OTKPHITOH Kap-
GOHOBOII IeNBI0 B MOJEKyJIaX HA3RIBAKOT AJIKAHA-
mu. Hx o6man popmyna — C, Hy,ia. J

Psjl OpraHMuYecKMX COeJHHEHMIl, HMEHIHX
CXOJIHBIE TI0 CTPOEHHI0 MOJIEKYJIB, OTIHYaI0LHe s
110 COCTARY HA OJIHY HJIM HECKOJIBKO IPYII ATOMOE
CH,, Ha3BIBAIOT TOMOJIOTHYECKHM PHAIOM.

Hazpanus GOJNBIIMHCTEA AJKAHOB COCTOAT M3
COOTBETCTEYIOIMX HHONBBIMHEIX YMCIHTEIbEHEIX
u cyddurca -an.

MosreKyan! TPONAHA M TOCHEIYIOMHX TOMOJO-
rOB MeTaHA HMEIOT 3Hr3arcofpasHyio KapboHOBYI0
Lelb.

JIABOPATOPHBbI OMbIT Ne 15

MaroToBneHKne WapocTepHEBbIX MOAenen
MOJIEKyN 3TaHa M nponaHa

Haityiure B maGope /151 cocraBiienns Mofeell MONEKyY OHHAKO-
Bhle IDAPHKH € OOHUM OTBEPCTHEM HJIH BRICTYIIOM [AJIA ATOMOB
T'uaporena, GomeImye mapuKu APYTOro MBETA ¢ YETHIPHMA OTEep-
CTUAMH WM BeICTynamu ana aromos Kapbona, a Taxike crep:amn
UK TpyGourH. ;

CoGepure Moaeny MONeKyJI 9TaHA U IPONAHA,

Kaxyro Gopmy nmeer nens us aromor Kap6oHa B HaroTosienHoil
MOJeNIN MOJeKYJIbl nponaHa?

2?

|
B coorsercrBHm ¢ MOAeJIAMH MOJEKYJ aTaHa

(puc. 51) 1 nponana, BCe ATOMBI B HHX PA3MEIeHE]
He Ha TJIOCKOCTH, & B TPEXMEPHOM HPOCTPaHCTBE.
B monexynax nponaua, 6yrana (puc. 52), APYIUx
rOMOJIOroB MeTaHa HeHTpsl aromoB KapGona maxo-
AfATCH HA JOMaHOH, surszarooGpasHoit auAuu. Io-

167, Yto Takoe romonorvyeckuin psag? Hakue CoefMHeHWs HasblBaioT
romonoramu?

168. Cpeay npuvBefeHHBIX GOPMYN YHEMMUTE Te, KOTOpPbIe NpuHapnemar
coeMHEHHAM roMonoriyeckoro pspa metana: C3Hg, CsHip, CeHia
CoHye.
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169. YcTaHOBHUTE NOCNEAOBATENbHOCTL ANKaHOB MO YMEHLLIEHUIO Y4Cna
atomos HapGoHa B MX MoneKynax:
a) rentak;
6) 6yTaH;
B) rekcaH;
r) nexTaH;
[) nponaH.

170. Wso6pasuTe aNeKTPOHHY HOPMYNY MONEKYNLI: a) aTaHa: 6) npo-
nawxa.

171. 3annwure GpopmMyny ankaHa, MONEKyna KoToporo COEpHMUT BOBOE
Gonbuwe atomos lMaporexa, Yem Monekyna GyTaHa.

172. YKamuTe NpaBUNbHOE OKOHYaHWE NPeaNoMeHus «OTHOWeHWe Yucna
atomoB laporeHa K yneny atomos KapGoHa B MoNey1aX afKaHos ¢
BO3pacTaHHueM Ux MONSPHOH MACChL...»:

a) yMeHblIaeTcs;
6) yBenu4usaertcs;
B) M3MEHRETCH Xa0THYECKH.

173. HaxoBa oTHOCHTENbHAs MONEKYNApHas Macca romMosora mMeTaHa, B
MONEKyNe KOTOPOro coaepMMTCA YeThipe atoma KapGona? (YcTHo.)

174. B xaKom coeiHeHuH MaccoBan aons Kap6oHa Haubonbwas — B '

aTaHe, nponaxe Wnu GyTtane? Monpobyiite AaTh OTBET, He NPOBOAA
pac4yeToB.

175. BuiuucnuTe KONWYECTBO BellecTsa: a) 8 15 r ataHa; 6) B 4,48 n 6yra-
Ha (H. y.). (YctHo.)

176. Boieegute dhopmyny yrnesoaopoa roMONOrHYEcKoro psaa MetaHa
¢ MaccoBoit gonein KapGoua 80 %.

- e e .t e . e,

o

ANA NIOBOSHATENBHBIX )
WUzomepus E
Ans Monerynbl C4H; o MOMHO NOCTPOUTL He TONBKO «NUHEMHYION Kap6o- I
HOBYIO Lienb —(::—(::—('I‘_I,—(::—, HO W Pa3BeTBNEHHYIO: _(:;_c:;_(::_. |
¢ [

|

CooTseTcTBYIOLME CTPYKTYPHBIE POPMYNLI M MX COKpalleHHble BapuaH-
Thl UMEIOT TaKOW BMA:

HHHH HHH I

N ol
H-C-C-C-C-H H-C-C-C-H |
HH AN HCH f
PR |
HHH }
o’

CHS—CHQ—CHQ—CH‘; CHg—(I;H-CHg
CH,

Kawpasn popmyna oTBe4aeT onpegeneHHoi Monexyne. Taknm o6pasom,
CYLECTBYIOT [|Ba HacblWEHHbIX YINEBOAOPOAE C OAUHAKOBLIMK XUMUYE-
cKumu Gopmynami C4H, g, HO C MONEKY1IaMKU PA3HOIo CTPOEHUA — Hepas-
BETBNEHHOTO U Pa3BETBNEHHOrO.

CoequHeHHS, MOMEKYbI KOTOPLIX HMEIOT OAMHAKOBbIF COCTaB, HO pas-
HOE CTPOEHHE, Ha3biBaloT H3oMepam, a ABNeHHE CYLYeCTBOBaHMA TaKHX
cOEAMHEHMIT — H3OMEDHEN.

C yBenu4eHueM Jucna atomoe HapGoxa B MONeKynax yrnesofopoios
HOMMYECTBO U3OMEPOB Pe3ako Boapacraer. [ing coeauHenmit CHy, CoHg M
C,Hg M30MepoB He cyujecTayet. OaHy v Ty e dopmyny C,Hiq MMeloT fBE
yrnesopopopa, CsHy, — TP, CgHyq — nsiTh, CiHyg — AEBATLUT. A.

SIBNEHHE W30MEPHH — OfiHa M3 MPUYMH Pa3HOOGPa3uA M MHOrOHUCNEH-
HOCTW OPraHUYeCcKnX CoeaMHEHNI.

Ecnu Monexyna yrnesofopoaa WMeeT HepaseeTBneHHoe (sHopMans-
HOE») CTPOEHKE, TO NEpe ero HasegaHWem 3anucbiBaoT ByKBY H U fleduc.

Hanpumep, coeavrenne ¢ Gopmynoit CH;—CH,—CH,—CH3 HaseiBaioT
H-ByraHom. M3somep Gytana CH3—(E‘, H-CH; vMeeT Ha3BaHWe «M306yTaHr.
CHs

HA QOCYTE

WaroroBneHue maciutabHbix mogenein
MONeKyn aTaHa u nponaHa*

Cnenure 13 naacTui1MHa OLMHAKOBbIE WapWKK OQHOTO LBETa Ang
atomoe MMaporeHa W oauHaKoBsie GONbLIKME WapHKKU APYroro LgeTa
anda atomoe Kap6owxa. CaenanTe NanoyHu (M3 criMyex) AN coeauHenus
WAPHHOB,

WaroToekTe MacwrtabHbie MoOgenu MONekyn ataHa v nponaHa
(pue. 53), BOCNONL30BaBLLIMCE TAKUMK COBETAMMU!

1) macwrtabHylo MOENs MONEKYNL! ITaHa fnydlwe cobpate, caenas
cHayana MmaclwrabHeie Moaenu aeyx rpynn atomoe CHs, a 3atem co-
€MHUB WX NAN0YKOH M CNerka npuas «aToMbl» KapboHa Apyr K Apyry;

! Vuurens MOKeT NPEIoKHTE cOOPaTh 3TH MOJIENIH HA YPOKE, BOCIONE"
30BABINMCE COOTBETCTBYIOIAM HabopoM.
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Puc. 53.
MacwrabHbie
Moaenu Monexyn:
a — araHa;

6 — nponaxa

2) macwrabHyio MoAenk MONeKyNnsl Nponaxa nydiwe cobpaTe U3 Mac-
-I\LLI’IBGHMX moaenen asyx rpynn atomos CH; ¥ ogHO#M rpynnel atomoB C!-Iy

CBoKcTBa U NpUMeHeHue
anKaHoB

Puc. 54.
Cmechb rexcana
(BepxHwit cnow)
C BOAOH
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Martepuran naparpada noMoxer sam:

~ BbISICHUTL CBOMCTBA NOMONOrOB METaHa;
# Y3HaTb O NPHMEHEHWM aNnHaHOoB.

PusuqeckHe cBoiicTBa. JTaH, nponaH M
OyTan B OOLIYHALIX YCIOBHAX (P TeMIepary-
pe 20 °C) aBIArOTCA rasaMu, CAeAyoniie JBe-
HAALATH 'OMOJIONOB METAHA — JKHIKOCTAMM
(0HH MMEIT XapaxkTepHblil, «OeH3UHOBEI»
3anax), a OCTANBHEIE — TBEDABIMH BeIecT-
Bamy. TeMOepaTyprl nnaBneHus ¥ KUIEHHAA
AJKAHOB C yBe/IHueHHeM umcia aTtomoe Kap-
6OHA B MOJIEKY/IAX BO3PACTAIOT.

T'omosorn merana — GecIBeTHBIE BEIIECTRA.
TTocKOMBKY MX MOJIEKYJIBI IPAKTHUECKH HEII0-
JISIPHBI, 3TH COSIMHEHNA HEPACTBOPHUMEI B BOJle
(puc. 54), Ho Xopoino pacTBOpsIOTCeH (BO MHO-
I'dX CIYyHAaAX — HEeOrpaAHWYEeHHO) B OpraHuyec-
KHX DACTBOPHUTENSX M APYT B ipyTe.

Pacnpoerparennocets B npupopne. Heboss-
mue KOJIMYecTBA TAHA, ponaHa u GyraHa
cofiepiKarcs B NPHPOJHOM rase, MONYTHOM
He(pTAHOM rase (OH HAXOAMUTCA BMecTe ¢ Hed-

Puc. 55.

HedTh — NPHPOAHBIH
WETOYHHHK FrOMONOroB
meTaHa

TBLIO B ee MecTOPOKJeHHAX), & TaKKe B raae,
KOTODBII BhIIEJIAETCA B yroOABHEIX axTax. B
cocras Hedru (puc. 55) BXoaAT mpeuMyIe-
CTBEHHO JKHKHE HACHIIEHHbIE YIJIeBOA0pO-
ABI, & TYeTHHOTO BOCKA i 030KepuTa (TOpHLIH
BOCK) — TBepjbie.

Xumuueckue ceoiierea. Kak n meran, Bce
ero TrOMOJOrM XMMHWUYecKH mnaccuBHEl, Oum
B3AUMOJEeHCTBYIOT C raJIoreHamMmu, TopsAT.

Peaxyuu c zanozenamu. Ha ceery uin Ipu
HATpEBAHHM HACHIIIEHHEIE YIJIEBOAOPOJLI
pearupyloT ¢ XJ0poM u Opomom. 310 — peax-
UK 3aMellleHuA,

X opupoBaHHe 3TAHA HAYHWHAeTCA B COOT-
BEeTCTBHUH C TAKHAM YpaBHEeHUEM:

CH,~CH, + Cl, 22!, 0H.—CH,CI + HCI
(wnu C,H + Cl, X5 L, ¢, H,.C1 + HCI).

Tlpu panbHeiileM B3aMMOJAeHCTBHM BelIeCTB
IIPOMCXOAMT 3amMeliente Apyrux aromos ['ugporesa
Ha aToMBl XJjopa.

Peaknun agxkaHoB co (GTopoM CONPOBOMIAKTCA
paspeiBom cesseit C—C u o6pasosanmem KapGoH
¢ropuna CF, u drroposogopona HF.

Pearyuu ¢ xucnopodom. Bee romosiors merasa,
KaKk M ApyrHe Yriesofopofbl, MPH MOJKHIaHNK
ropaT ¢ 06pasoBaHMeM YIJeKHCI0ro rasa 1 BOAAHOr0
napa. C yeetuueHHeM MOTCKYIAPHON MACCH YTJIeBO-
nopoja IIaMs CTAHOBUTCHA fApUe. Mapadurosas’
cBeus, B OTJIMYHe OT IPHPOLHOIO rasa, FOPHT APKO-
sxenThiM muameHeM (puc. 56, a). Taxoit nser oby-
CJIOBJIEH CBEYEHUEM PACKAJeHHBIX YACTHIL CaMH —
OJHOTO M3 IPOAYKTOE TEPMHYECKOrO PasiodKeHH#
YrIeBOIOPOAOE. DTH YACTHIEI GHICTPO CrOpaioT.

Ecnu Bosayxa (KMciopoja) HeROCTATOYHO,
yacTh aromoB KapGoHa OKMCIAETCHA He NOJHO-
eThI0, M 00pasyeTcs YrapHBIH ras MU YIJIepof.
Takue yCAOBHMA MOMHO CO3JlaTh, NOMECTHB B
naam#a ceeun apdoposyio vamky. Ha ee mosepx-
HOCTH TOABASeTCA KOINOTH — OUYEeHb MejKuHe
yacTuisl caxu (puc. 56, 6).

! Mapagms — cMechk TBep/BIX YLIEBOAOPOAOB € KONMYECTBOM ATOMOB
Kap6ona » monexynax ot 18 jo 35.
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Puc. 56.
lopeHue
napadguHoBOR
cBEeYM:

a — B 0BbI4HbIX
YCNOBUAX;

6 — npu
HEAOCTATOMHOM
AocTyne Bo3ayxa

IIpumenenwme, I1aH, nponan u Gy Tal HCIONLIY-
10T B BHAYUTENBHO MEHBIIE CTelleHy, YeM METAH,
CMechio COKMIKEHHRIX ITPOIaHa u 6yTana 3anonasa-
107 BAJIOHE] PasJIMyHOH eMKOoCTH (pHc. 57), Koro-
PHIE HCIIONBE3YIOT B OBITY 1A rasoseiX miut. Ecmm
BEHTHJIb 0aJ/IOHA OTKPHITL, TO M3 Hero Oymer
BBIXOJIMTH I'a3, HO He MKUAKOCTh. [Iponan-6yraHo-
BaA CMeCh — OAWH M3 BHJIOB NOPIOYEro B JBUTA-
TensaX BHYTPEHHEro CropaHus.

l'oMosoru MeTaHa € KOJAHYECTBOM ATOMOB

Puc. 57.
BannoH c nponax-
GYTAHOBOH CMECHIO

KapGona B monexkynax or 6 mno 20 asasiorcs
OCHOBHBIMH KOMIIOHEHTAMH 0OeH3UHa M Kepo-
CHHA.

Henonxoe cropaH1e aBToMo6HALHOIo roproye-
ro, a TawHe BbigeneHHe M3 JBUratens yrapHoro
rasa NPUBOAAT K CYWECTBEHHOMY 3arpA3HeHHI
BO3flyXa B ropofax ¥ Ha asTomMarwcrpanax. Ans
YMeHbLeHHS BPEefHbIX BLIGPOCOB K BLIXNOMHONH
Tpy6e aBTOMOGMAA NPHCOEAHHAINT EMKOCTh C
KaranuaaropoM (puc. 58), HOTopsIA cnocoGeTayeT
npespaljeHHIo yrapHoro rasa M 0CTaTKoB roproye-
ro B yrnekuenbli ra3 v BOAHOH nap.

CMecH KMAKHX YTJIEBOJOPOAOB — yallTCnupur,
neTpodeiHulil 8up — HEOOAB3VIOT B KadyecTBe
pacTBOpUTeNei 114 TaKoR 1 KpacoK. Pasnoobpasnoe
nNpHMeHeHMe UMelOT BaZeNHH (CMeCch YKHUAKHX H
TBEP/LIX HACKIIIEHHBIX YTAEBOAOPOAOE) ¥ napaduH.

I'omosoru MeTaHa SBISOTCA CHIPHEM IS NPOM3-
BOJICTBA MHOIHX Ba)KHEIX OPraHHYECKHX COefuHe-

N, Qg
O, H,0
C,H.,, CO ™

Puc. 58. . ‘
H;:anka - ‘: i

¢ KaTanusaTopom €0, Hz0
B paszpese

aunii. Hanpumep, us GyTaHa DONy4yaT 3HAYHTE b
HOEe KOJMYECTBO YKCYCHOMN KHCJIOTEL.

BLIBOAbI

Dran, nponan 1 6yTaH NpH OOBIYHEIX YCIOBHAX
ABJAAITCA Fa3aMM, a HACHIEHHbIE YIIeBONOPO-
ael ¢ OOABIIMMH OTHOCHTEJBHBIMHM MOJEKYIAp-
HEIMH MaccaMi — JKHIKOCTSMH HIH TBepAbIMH
pemecTeamu. Fomonorn merana — GecuBeTHble
BeleCTBa, HEPACTBOPHMEIE B BoJe, HO PACTBOPA-
I0TCA B OPraHMYMECKHX PacTBOPHTeAAX H IPyT
B ipyre.

Dran, nponasx, Oyran cofepmarcs B NPHPOTHOM
H momyTHOM HedTAHOM raszax. MHorme ajKaHbI
BXOJAT B cocTas Hedrry.

Tomosorn MeTaHa XuMudecKH naccmeusl. OHH
BCTYNAKOT B PEAaKIHH 3aMem[eHHs ¢ raJoreHamH,
rOpHAT.

Ankansl HCHOIB3YIOT B KauecTBe TONJHBA,
roplovero, a TakiKe KaK ChIPhE VIS NPOM3BOJICTEA
OpraHMYecKHX BellecTB.

177. Hau uamensaioTcs ¢usMHecKUe CBOMCTBE anKaHoB ¢ BO3pacTaHuem
MX OTHOCHTENbHBIX MONEKYNAPHbIX Macc?
178. [lonuwmTe cXembl peaKkuui 1 NpespaTHTe HX B XMMHYECKWe ypaBHe-
HHA:
a) C3Hg + ...05 (M36bITOK) = ...
6) ... (ankaH) + ...0;, = 5C0, + ...H,0;
B) CsHg + Cl, — ... (nepBan cTagus).
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179. BblumcnuTe NNOTHOCTB (NMPM H. V.) U OTHOCHTENBHYIO NNOTHOCTL NO

BOAOPOAY:
a) ataHa; 6) Nnponana.

180. Kawoit o6bem BO3ayXa pacxoayercs Ha Curanue 1 n ataHa? Cuu-

TaiTe, YT0 O6bEMbl ra3oB OTBEYAOT HOPMANbHBIM YCNoBMAM, a
obbemHan AoNA KWCNopoaa B BO3ayxe pasHa 20 %.

181. B 6annoHe copepwmTcs 20 Kr cMecH nponava v 6yTaHa ¢ MaccoBoWi

nonei nponana 22 %. BeiNHCMTE 06bEMHBIE ONM ra30B B CMecH,
HOTOpasA BLIXOAMT U3 Gannoxa.

182. Buisepute GOPMYNy ankaHa ¢ Maccosoi fonei Kap6oxa 84 %.

o 3tuneH

Marepuan naparpacda nomoxer Bam:
NOHATL CTROEHWE MONEKYNbI ATUNEHE;
BbISICHUTL CBOWCTBA 3TUNEHa;
Y3HaTb O NONYYEHWUW W NPUMEHEHUM ITHNEHA.,

Brt 3Haere, 4TO KpOMe HACHLIIIEHHEIX YIJICBOJO-
POZIOB CYIIECTBYIOT HEHACBIIEHHEBIE YINeBOJ0PO-
Abt. B ux monexynax aroms KapGona coepnens:
HEe TOJLKO NPOCTBIMM CBA3BAMH, HO M KPATHBIMHK
(RBOMHBIMM, TPOHHBIME).

IIpocreiimym yrieBoopoioM ¢ ABOITHON CBf-
3bI0 B MOJIEKYJie fABNAeTcH amuaer. Ero xumMuue-
ckad dopmyna — C,H,, a anexrpornas u cTpyk-
TYPHa# QOPMY LI MOJEKYIERl —

H:C=C:H H—CZ([)—H, nnu CHy=CH,.

I
H H HH

6 llpyroe HasBanue aTOTO YIIIEBONOPOA — IMeEH.
OHO oTiMuaercs OT HASBAHHA HACHIIEHHOTO

Puc. 59. yraesofopoaa sraHa cyqpurcom (-ex).
Mogenu Crpoenue monexynst. B coorsercreuu ¢ mccie-
MOneKynb AOBAHHSIMH YYEHBIX, BCE ATOMBI MOJEKYIbI 3THIIE-
:‘“"i":{;o Ha C,H, pacroioyensl B OfHOM ILIOCKOCTH, & YIuTsl
cTepxHesas; MENY JMHHHAMM, KOTODLIE COEAMHFIOT IEeHTPHI

6 — MacwrabHas  ATOMOB, cocraBiasioT no 120° (puc. 59).
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Kak u3BectHo, atom Kap6oHa obpa3yer KoBa-
JIEHTHbIE CBSA3KM 3a CYET YETbIpeX HecrnapeHHbIX
INeKTPOHOB 2-ro 3HEPreTHYECKOro YyPOBHA:

2p

3roT arom coegrHEeH B MOJIEKyie aTHEHA ¢ APY-
rum atomom Kap6oHa m gByms atomamu MgporeHa.
OH o6pa3yer ¢ HUMH TPH G-CBA3H, B KOTOPLIX MPHHK-
MaIoT yHacTHe S-3NeKTPOH M ABa p-3NeKTpoHa. Op6u-
TanM, B KOTOPLIX HaX0AATCS 3TH INEKTPOHBI, H3MEHS-
10T CBOIO GOPMY M CTAHOBSTCA OAMHAKOBBLIMH:

OcH HOBBIX OpBUTanei pacnonaraiTcs B O4HOH
NAOCKOCTH, @ YIiibl MEXAY HHUMH COCTABASIOT MO
120°:

A
< 120°>

Takue op6uTanu kaxgoro aroma Kapbora nepe-
KPLIBAKOTCA C aHaNOrMYHOH OpPGMTanbio ApYroro
aroma KapGoHa M co cepHyecKuMH opOHTanamMm
AByx atromMoB ligporeHa:

YeTBepToli HecnapeHHbId 3N1eKTPOH aroma
Kap6oHa, p-anexkTpoH, 06pasyer ¢ p-aNeKTpoHOM
Apyroro aroma KapbGoHa Tak Ha3biBaemyw
n-CBA3b. OpGUTANM ITHX INEKTPOHOB NepneHgnKy-
NISIPHBI K NIOCKOCTH, B KOTOPO#H HAXOAATCS LUEHTPbI
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BCeX aromMoB monekynel. OHH NepexpeIBaOTC Ha
ABYX y4acTHax — Haf W Nog 3Toi NAOCKOCTRIO:

o0
S

Takum o6pa3oM, mMexgy atomamu Kap6ona
B MonieKyne aTuneHa cywecTeyeT ABoHHaN CBA3b,
KOTOpas COCTOMT U3 G- H T-CBA3M.

Hanwyne m-CBA3U CYIECTBEHHO BANSET Ha Xapaw-
TEPHUCTUKH MOJIEKYNbI 3THAEHa. 3Ta cBa3kL 06ycna-
BNMBAET yMEHBbLUIEHHE PacCTOAHUA MEXAY LeHTpa-
mi atomoB Kap6oHa go 0,134 um (B cnyyae npocroit
KOBaneHTHOH cBsi3H oHo coctaenset 0,154 Hm).

JIABOPATOPHbI OMbIT N° 16

H3rotoBneHue WwWapocTepxHeBoi Mopaenu
MOJIeKyNbl aTUNEHA

Ha#inure B maGope ans cocrapnenus mozeneit MOJIEKYJT YeThipe
OAMHAKOBLIX IIAPHKA OAHOIO IBera ANs aroMos I'ujporena u gsa
GONBIIMX INADMKA APYTOTO I(BETA M ATOMOB Kapbona, a taxxe
CTepPIKHUA UK TPYOOUKH,

Cobepure mapocrep;kHEBYI0 MOJED MOJEeKYIBl STHIEHA.
«Arombrs Kapbona coepunrute npyms CcTepyRHAMU (TpyDoukamu).
IIpuMHTe BO BHEMAHNE, HTO YTIbI MEMKAY THHUAMY, COeNMHAIOIH-
MM [EHTPHI BCeX COCe/IHHX ATOMOB B MOJIeKyJe, paBHel mo 120°,

Dusnueckue cBOMCTBA. ITUNECH 10 DUBHYECKHM
CBOMCTBAM NOXO0 HA MeTaH. Dro OecuBeTHENH ras,
HEMHOro Jierde BOBfyXa, cnabo pacTBopsiercs B
Bofe. Ilpu oxnaskaeHun o remneparyps —104 °C
IpH HOPMAJLHOM AaBJEHUHU 3THIIEH NPeBPAIAeTCs
B AHUIKOCTE.

XuMHueckue CcBOHCTBA. DTHIEH XUMHYECKH
AKTHBHee MeTaHa. 310 06yCcn0BIeHo cnocobHOCTIO
ABOHHOH CBASH MeXJIY aTOMaMu Kap6ona nerxo
Pas3pylIaTLCA ¥ MPEBPAIaThCA B IPOCTYIO CBAL.

Pearxyuu npucoedunenus'. Itunen Baanmogeii-
CTRYET C [POCTLIMHE BEIECTBAMHI — BOJOPOJIOM, A0
reHaMH, H CJIOKHBIMH BEIIECTBAMH — FaJI0IeHOBOA0-
poaamu, Bomoii. IlpogykTaMu aTHX peakmumil siBjsi-
10TCH HACHIII[EHHEIe OPraHMYecKHe COeHeHUA.

C BOOPOIOM ATHIEH PEATHDYET P HAPEBAHNH
u Hanuuuu kartanusatopa. Ilpu srom psolirasn
cea3b B Moneryse C,H, npespamaercs B npocryio ¢
OXHOBpeMEHHEIM NpHcoenHeHeM aToma I'ugpore-
Ha K kKaxjaomy aromy KapGoHa:

CH,=CH, + H, %5 CH,-CH,,
aTnIeH aran

wina C,H, + H, 55 C,H,.

Peaknuu npucoefuHeHUA BOZOpPOAA
K OPraHMYecKuM COeJHHEeHMSM HA3LIBAIOT
PeaKIHAMY 2UIPUPOSAHUA.

BaauMoeiicTEHe STUJIIEHA C TaJIOreHaMH
CONPOBOKAAETCA PASIMYHLIMA BHeIIHHMH
apexTamu. Pearupya co dropom, sTHieH
BOCILIAMEHAETCH, & CMECh XJIOPA C OTHIEHOM
HA CBeTY B3pHIRAETCH. JTHIEH B3auMOjeii-
creyer ¢ Gpomonm (puc. 60) u ¢ ero BogHBIM
pacTBOpOM — TAK HAa3LIBAeMOH GpomMmuO
BOAOI (3UAKOCTE GypOro nBera):

Puc. 60.

Baaumogeiictene
3TUNEHa C napamu

6poma

CHZZCHg + Bry; — (I}HQ_‘ (.[‘:Hg.
Br Br
ObecnpeunBanue GPOMHOI BOAEI IIPH IIPO-
OYCKAHHY B Hee 9THJIeHA 03B0IAeT OTIHYUTE
ITOT PA3 OT METaHA M APYIMX AJKAHOE, KOTO-
phle ¢ pACTBOPEHHEIM OPOMOM HE Pearupyor.
DTHNeH TAKIKE B3AMMOJEHCTBYET ¢ raJjo-
reHOBOIOPOaMM:
CH,=CH, + H-Br -» CH;—CH,Br.
GpomoaTan
IlpucoeHeHHe STHIEHOM BOAH (peaKkuus
zudpamayuu) NPOUCXOAMT B IPUCYTCTBHY KOHILEH-
TPUPOBAHHOH CyAB(PATHOR KHCIOTEI:
CH,=CH, + H-OH H504x0%), oy _ oH,—OH.
STHIIOBEIH cHpT

'"Tak B OPraHUYecKoil XMMHM HASBIBAIOT PEAKIINH COS/IHHEeHMS.



370 HHTEpecHo
Bopsnit
pacTeop
KMnO,

€O BpeMeHeM
HOPTHTCHA:

B HEM
ofipaayerca
ocaziox MnO,.

Monexynsl sTunena Moryr coemumsThCs APy
C APYroM; mpu aroM 00pasyercsl MGBECTHOE Baw
BELleCTBO — MONMITHIEH. DTY PEaKIUIO, & TAKMe |
CBOWCTBA ee NMPOYKTA PACCMOTPHM B CIeAYIOen

naparpade.

Peaxyuu oxucnenus. Irunen ropur na BOBJYXe

Gonee APDKUM NJIaMeHeM, YeM MeTaH. ITponysrer
DONAHOTO CrOPAHUA STHJIEHA — YINeKHCHABI raa
M BOASHOM map.

P Hanumure ypaBHenne PeaKIHH TFOPeHHA STH-

JIeHa.

XuMUKM, MCC/IEAYS OpPraRMuecKMe BeI[ecTBa,
HaCTO HCHONb3YIOT HEOPraHMYECKOe CcoefHHe-
HUe — KaJuii nepmanranar, opMyia KOTOPOro — 4
KMnO,. 310 coeanHeRue H3BECTHO BaM KAk Map-

raunoeka. Kanwmii nepmanranar seiasiercs okme-
TMTeseM. DTHNEH B3aMMOAeHCTBYET ¢ BOAHBIM
PACTBODOM 3TOH COJIH, BBICTYIAA BOCCTAHOBMTE-

Jem. B peaynbrate OKHCIHTENbHO-BOCCTAHOBH-

TENBHOW peaKnMH (XHUMHUYecKOe YpaBHeHHEe He
NPUBOAHM) (DHOJETOBEII IBET PACTBOpa KaIHi
nepMaHraHaTa ucyesaer. MeTan u [pyrue aJKanbl
He B3AMMOIEHCTBYIOT ¢ 9TUM coefuHenuem. [Toa-

TOMY PeaKnuio ¢ Kaauii HepMaHraHATOM, KAK 1 ¢

OpomHoOIl BOAOIT, MenonbaVIOT ATH oOHApYKeHHuA
9THJIEHA, & TAKIKE JPYIMX HEeHACLII[eHHBIX
VI IeBOgOpPOJIOB.

Hoaxyuenue sruaena. B naboparopuu sruien
MOJNYYAKT U3 HTHIOBONO CIIMpPTa:

°C. 4 N
CH,-CH, J.MQ.I‘%, CH,=CH, + H,0.

Peaknuio ormenienus BoAb OoT coeguHeHHs
HA3BIBAIOT peaKnueii dezudpamayuu.

Ilpumenenne. DTunen MCIOAL3VIOT B GONBIIOM
KOJMYECTBE KAK CBIPbE AJIA NPOU3BOACTBA MOJH-
ATHIJIeHA, & TaKKe JJIA HONAYVYeHHUSA ISTHUIOBOTO
CIMPTA, OPTAaHWYECKUX PACTBOPHUTENeil, ApYrux
BayKHBIX BemecTs. Jlobasnenne HeGOMLIMOro KOMH-
UecTBa ITHJIEHA B BOSAYX TEILIHI, YCKOPAET coape-
BaHHe oBomied u ppyKTos.

Dusuonorudeckoe aesicrene. ITpogonmxurens-
HOe BALIXAHWE BO3/yXa, B KOTOPOM COJAEPIHTCH
3THJEH, OTPHNOATENBHO BAHAET HA HEPBHYIO
CHCTEMY, IPHBOAKMT K HapYIIEHHIO KpoBoobpale-
HUA.

9tunen (sren) C,H, — mnpocreiimmii nenacei-
IIEHHEIH YTICBOAOPOJL ¢ ABOHHOMH CBA3LI0 B MoJie-
Kyne. Bece atomer momexyns: C.H, maxoparca B
OHOMH TIOCKOCTH.

Drinen — GeciBeTHLIH ra3, KOTOPBIH YyTh Jierue
BO3[IyXa, IOYTH HEPACTBOPHM B BOIE. L

Braropapsa HaJHYHIO B MoOJeKylle JBOHHOMH
CBSI3H, STHJICH BCTYNAET B PEAKLHH NPHCOeIHHe-
HHS, B3aHMOJEHCTBYH ¢ BOJOPO/IOM, TajlOTeHAMH,
rajloreHOBOJOPOJAMH, BOZIOH, A TAKMKE OKHCIAeTCH
KaJu# MepMasrasaTom.

ITH/IeH NONAYYAIOT B JaGOPATOPHHE H3 3THIOBOTO
CIHPTA.

U3z sTunena NPOM3BONAT MOJNMITHICH, NpPyTHe
BajKHBIC OPTAHHYECKHE COS/IHHeHHA,

. Haxwe coegnMHeHus Ha3biBalOT HEHACKILLEHHBIMK YTNEBOAOPOAaMK?
. OxapaKTepu3yiTe CTPOEHHWE MONEHYNbl 3TUNEHE.

. MNoyemy aTuREH BCTYNaeT B PeaKUMy NPUCOEAUHEHUA?

. CpaBHuTe 3TaH 1 3TUNEH NO COCTaBY, CTPOEHWIO MONEKYN, CBOWCTBaM

M 3anonHuTe Tabnuuy:

Jran JtuneH

DopMynbl MONEKYNbI: XMMHUYECKas
ANEKTPOHHaR
CTPYKTYpHas

DU3NYECKHE CBOHCTBA

XHUMHYecHHe CBOWCTBa

(ypaBHEHUS peaKumit)




187. Hanuwwure XMMHYeCKUe ypaBHeHHs, COOTBETCTBYIOUIME NPUBEAEHHbIM
HWHE NPEBPALLEHHUAM, M YHEKUTE YCNOBUA NPOTEKAHWA PeaKLmit:
CoHe CzH4—> CszCL
4

CoH4Cly

188. BbluMcnuTe NAOTHOCTB 3TWNEHa (MpW H. ¥.) M ero oTHOCUTENbHYID
NNOTHOCTB MO Fenuio.

189. lpu nonHom cropaHuu 1 Monb rasoco6pasHoro yrneeogopoaa o6pa-
30BaNOCk N0 2 MONb YINEKUCNOro rasa W BOAAHOIo napa. BeiBeauTte
$opmyny yrneeogopopa.

190. MNocne nponyckakua 1,12 n cMecH MeTaHa, 3TaHa v 3TueHa B Gpom-
HYIO BOAY, B3ATYIO B AOCTATOMHOM HKoNW4ecTse, octanock 0,448
rasos. Ha cxuranve 31oro octaTka uapacxofosaqo 1,232 n Kucno-
poaa. Bce o6bembl OTBEYAIOT OAMHAKOBLIM YCNOBMSM. HaiauTe.
06bEMbI ra30B, KOTOPLIE BLITH B NEPBOHAYANLHON CMECH.

/ \

| HA mOCYrE
| U3roToBneHue maciwrabHoii Mogenw MOneKynbl aTuneHa’

Cnenure M3 nnactunuHa YeTuipe OaUHAKOBLIX liap1Ka ogHoro ueeta
| Ans atoMoB lMaporena 1 ABa 6GNbLIMX WapKKa Apyroro LBeTa A8 aTOMOB
Kap6ona. MNpurotoBsTe nanoyxu (ua CNUYEK) ANA COEAMHEHUA LIAPUKOB.

W3roToBsTe MacTabHYio MOAENb MONEKyNLI 3THAeHa. CoeeTyem BHa-
| 4ane chenare fge macluTaGHble MoAeny rpynn atoMos CH,, satem coegu-
HUTB NaNOYKOH «aToMbln KapGoHa W Crierka npumars mx APYr K Apyry. /

Marepuan naparpada nomoxer Bam:
NOHATb, 4TO TAKOE NOMNWMEDP W PeaKuMs NONUMERH-
3aumm;

BIFICHWTL CBOMCTBA NONUITUNEHA;
© Y3HaTb 0 NPUMEHEHWM NOU3TUNEHA.

! Vunrens momer TPeAJIOKUTE COOPATE MOJIENE MOJEKYNLI HA ypOKe,
BOCIIONB30BABINNCEH COOTBETCTBYIOLIMM HAGOPOM.
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Honumepuzauun arunena. B onpepenennnix
VCIOBHAX MOJEKYIEI STHIEHA COeQMHATCA APYT ¢
APYTIOM BClIeICTBHE PaspylLIeHWsA NBOMHEIX CBA3EH
mesxcy aromamu KapBona ¢ npespanienvem ux B
npoctele ceasn. Ilpegcrasum sTo Takoit cxemoii:
CH,=CH, + CH,=CH, + CH,=CH, + ... >
- [-CH,~CH,~ + ~CH,~CH,— + -CH,—CH,—+...]' >
— ... “CH;—CH;—CH,—CH,~CH,~CH,~ ... .
BaaumogelicTBOBATE MOTYT COTHM M THICHYN
MoJiexyn arunena. IIpogyKkToM peakiun sBasercs
noausmuner. Ero oueHs ANUHHBIE MOJIEKYITEL 00pa-
30BaHE! COEIMHEHHBIMM JDPYT C APYrOM Cpynoamu
Puc. 61. aromos —CH,—CH,— (puc. 61).
Mopenw
(bparmeHToB
MONEKYsbI
nonMaTUNeHa:
a — wapo-

" 3339923950

6 — macwrabHan a 6

Peaknuio cOeMHeHHsS MHOTMX OZMHAKOBHIX
MOJIEKYJ! BCIIeJICTBHE PASPYLIEHHS KPATHBIX CBASeH
HaSBIBAIOT pearyueil NOAUMePU3aAyUY, WCKOLHOE
BEIIECTBO — MOHOMEPOM, & TIPOAYKT — NOAUMEPOM’.

[Tonwmep — coegHHEHNE, MOJEKYJILI KOTOPOro COCTOAT M3
G0ab1IOT0 YHEIA OAHHAKOBBIX rPYIIN ATOMOB.

CoxpamjenHas sanuck peakinuu
NOMHMEePHIALHN STHIIEHA:

nCH,=CH, -£-%; (-CH,~CH,-),.
STHAEH NOIHATHIIEH

B mosnusruiene cymecTyOT Mose-
KYJIbl PAsIUYHON AJAUHEL, T. €. ¢ pas-
B HBIMY 3HaYeHUAMY n. WHTepBan sHa-
CAKINS NOMUMEPHSANMN  yopyuy p s 06pasma moJMMepa
nCHy=CHp—»(—CH,—CH,~),  zapmcur or ycaosuii npoBegeHls
e ” PeaKIuN NOJMMEepPHIALHN — TeMIe-

PATYDEI, AABJIeHHUs, KATATHIATODA.

' B KBafipaTHEIX CKOBKAX HOKASAHDI MOJIEKYJIBl 9THIIEHA ¢ PASPYIIEH-
HEIMM ABOIHBIMH CBASAMK,
TepMUHE! NPOMCXOAAT OT FPEYECKHUX CJIOB poly — MHOro, monos —
UIUH, elHHCTBEHHLIH, METros — YacTh, HOJIA.
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60—100 °C. IIpn BhICOKOM TeMIOepaType coefuHe-
HUe pasjaraeTcs ¢ 06pasoBaHHeM sTHIIeHA:
(~-CH,~CH,-), 5 nCH,=CH,.
NONMHITHIEH ITHJIEH

IIpumenenne nmoauaTuiaena. [onusrunen asis-
eTcA BaXXHEeHIIHM IONHMEPHEIM MAaTepHasioM.
Wapenusa U3 HEro Mbl MOCTOAHHO HCIIOJIBL3YEM B II0-
BCEHEBHOMH Xu3HKH. ITO — NaKeThl, YIAKOBOYHAA
IJeHKA JJisi OHINEeBbIX NPOJYKTOB, PA3IHYHBIE
eMKOCTH, HIPYIIKH H T. 1. (cxema 3). ITockoasky
IIeHKA U3 MOJUITUIEHA XOPOIIO NPOIIyCKAeT CBET,
€10 OKPBIBAIOT TeIMIbI /U BRIPAIIMBAHMSA PaH-
HUX OBOLIEi, IBETOB, TPOIIMYECKHX pPACTeHHH.
Hror nonuMep HCHONB3YIOT B OPOM3BOACTEE MPO-
MBINLTEHHBIX eMKocTel, Tpy6, KOHCTPYKIIMOHHBIX
Aetanei, MeJUIHHCKOrO 000pYIOBAHMA, 8 TaKKe
KaK 3JeKTPOM3OJATNMOHHLIH MATepHA, AHTHKOD-
POSHOHHOE HOKPEITHE.

ITonmmaTuaeE — HETOKCHYHOE BElleCTEO.

Ceoiictea nonmaTunena. Onpenenum HEKOTOPkIe
(dusHyecKHe u XMMHYECKHe CROMCTBA IOIUITHIICHA
€ NOMOIIBIO SKCIIEPHMEHTA.

JIABOPATOPHbIW ONbIT Ne 17
CBoHcTBa NonuaTuneHa

Bam BhIjaHO HECKONLKO MPAHYJI IONHATH-

nera’ (puc. 62), Omuimure ux pEenTHMH By,

ITomecTuTe rpanyny nommsruiena 8 opo-

6upky ¢ Bogoii. Jlerue umm TsKenee Bomb!

2107 nonumep? PacTBopsaercs iu ol B Boge?

Tonosxure 2—3 rpamyas nonuaTHIeHa

B MajeHBKYH Gap@OopoByH Yamky, mo-

CTaBbTe €€ Ha HOJLIO nabopaTopHOro mITa-

'r""" 62. THBA ¥ OCTOPOXKHO Harpesaiite. UTo HaGIIO-
nl::i:’:‘r:nena naere? Ilnasures v nonusTunen?

IlomecTnre B Tpr npobupkn mo rpanyie

nosusTHNeHa. B omHy npobupky maneiite

1 mn pacTBOpa HaTPuMit THAPOKCHAA, B APYTIYI0 — CTOJNBKO ¥Ke pas-

GaBeHHON cysibMaTHON KHCIOTHL, a B TPeTbI0 — PACTBOP Kamu|ii
nepmaurasara. IlpoucxonaT 1 uaMeHeHus B npobupkax?

SanummuTe HabGMONEHNA U BLIBOAKL.

Cxema 3

l'lpmﬂenenue NONMHITHIIEHA

OcymecTBHEB ONEIT, BB BRIACHWIIN, YTO MOMMATH-
JIeH Jierde BOAb! (OH He TOHET) U He PACTBODACTCH B
Heil, Ilpu HArpeBAHHM CoeJMHEHWHEe IJIABUTCH C ]
ofpasoBanuem GecuBeTHOI KuAKOCTHE,

Honusrunen xuMuueckn wHeprTen:; ou He p3au-
MofiefiCTBYeT CO menoyaMu, KHCIOTAMHE, He o6ec-
nBevHBAET PACTBOP KaNWil IePMAHTAHATA, A TAKIKE
Gpomuyio Boxy. Kak u MHOTHe fpyrue opranmuec-
KHe BelllecTBa, 3T0 COeJHHEHNE F'OPUT Ha BO3AYXeE.

TlosmaTuen He PACTBOPSIETCHA B OPraHMYECKHX
pacreoputenax. llosromy pns ux xpanenus me-
MONBL3YIOT MOMHATHIEHOBLIE EMKOCTH,

Hajienma U3 OJIMITUIEHA MODOBOYCTONHBDI, HO
He BEUIEPIXHBAIOT HATPEBAHHS BHIIIe TEMIEpaTyp

! Bmecto TPAHYJI MOMKHO B3ATE KYCOUYKH ONHITHICHOBOH TLIeHKH,
Homuarunen #e umeer ONpeJieJIeHHO| TeMIIepaTypLl niasieHus. B
34BMCHMOCTH OT yCnoBuil 06pasoBaHis OH NIABKHTCA B HHTEPBAJE TeMITe-
patyp 1083—110 °C wnm 124—137 °C.
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Monekyisl 3THICHA B ONPEIeIeHHbIX YCIOBHAX
MOIyT COeHHATHCH ApYT c apyrom. llpomyxtom
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TAKOr0 B3aUMOAEHCTEMA ABIAETCH MOMMITHIE
Hlpespamenne stnaena B nonuaTnaen — npuMe:
Peaxnuy nosuMepusanuu. 3Ta peakuua NPOHCKQ-
AHT 34 CHYET PASPYIICHHA NBOHHBIX CBAZEH MEW'
aromamu KapGona. i

Coegunenus, MOJIEKYJIBI KOTODBIX COCTOAT M3
6oNBINOre uMeNa OAMHAKOBEIX IPynn aToMoR,
HA3BIBAIOT NOJIHMEepaMH. i

Honusrnnen — oaun u3 Bammeiimmx IosMMe-
PoB. OH He pacTBOpsIeTCH B BOJle, XHMUYeCKH HMHep-
TeH. M3 nonuaruiena nponseonar TUIeHKY, eMKOo-
CTH, pa3NIHIHbIE U3IeNH.

9

191. “Yro TaKoe nonumep, peaxuus nonuMepuaaumn?
192. Ykawute npaeuibHOe OKOHYaHWe npepnoxmeHun «Ha KoHyax mMone-
Kyn nonu3tuneHa HaxoaaTcA rpynnsl aTOMOB...»:
a) CH;
6) CH,;
8) CHs.
193. O6bacHuTe, fIo4eMy NONMITUNEH, B OTIMYME OT ITUNEHA, XUMUYECKH
MHEPTEH.

194. OgHa u3 monekyn B ofpasue nonuatMneHa Taenee MoneKynsl
BoAbl B 700 pa3. Buuyucnute 3Hayenue n Ans dopMynel atoi

MOneKynbl.

Kako# o6vem atunena o6pazyercs (B nepecwerte Ha HopManbHble ycno-

BWA) B PE3YNLTATE TEPMUYECKOro pasnomenus 3,5 r nonuatuneHa?

195.

T —————————————————————————————————————

AN NIOBO3HATENBHBIX
Tednon

B nocnepvee Bpems CYWEeCTBEHHO pacluMpAeTcs 06NacTk NpUMeHeHUs
MONMMEDA, KOTOPLIX ABNAETCA NPOU3BOAHBIM NONW3TUNEHE; B ero Mone-
Kynax BMecTo atomos MaporeHa cofeparcs atoMul Pnyopa. 3ToT Nonu-
Mep umeer dopmyny (~CF,—CF,—),. Ero HassaHue — TednoH. Coeaune-
H1e oGpasyeTcs B pesynkrarte PeaKLm nonuMepUsaLmMu;

NCF,=CF, 2Ky (_cF,_CF,-),.

TedIOH BHEWHE HanoMuHaeT NnonuatineH. OH He TOKCHYeH, MME;T\
BLICOKYIO XMMUYECKYIO ¥ TEDMMYECKYIO YCTOWYWBOCTL, HE Nornowaer
BOMY, HE TOPHT, HE Pa3PYLIAETCA KOHLEHTPMPOBAHHLIMU KUCNOTaMMW 1
X CMECAMM, LEeNoYaMu, OKMCNMTENAMU, HE PACTBOPAETCH U He Haby-
xaeT HY B OAHOM M3 PacTBOpUTENEH.

Magenus w3 TedpnoHa MOMHO MCNONb-
30BaTh B WHTEpBane TemnepaTtyp or
—260 po +260 °C.

TedpnoH ABNAETCA OCHOBOH XMMHHECKH
W TEPMUYECKU YCTORYMBBLIX NnacTMacc.
Ero npuMeHsaioT B NpoTe3MpoBaHuu, ans
NOKPLITUA NOBEPXHOCTU NOcyAbl, Npea-
Ha3Ha4YeHHOW ana HarpeeaHus (puc. 63).
W3 TednoHa U3roTOBNAKOT AETaNM W dpar-

Puc. 63. MEHTBI PaznuuHoro o6opyLoBaHua Ang
Nocyaa ¢ TepNOHOBEIM . XMMMYECHOW NPOMbILLNEHHOCTH, Hay4HbIX
ROKPEITHEM WCCNEfoBaHMIA, BOEHHOM W HOCMUYECHOM

TEXHHUKH.
4
” A

[NA NOBO3HATENBHBIX
MnacTmaccsl

MHorue nonuMmepsl ABNHIOTCA OCHOBOW MiactMace — mMarepuanos,
cnocoBHbIX NoJ BNMAHKWEM TeMmnepaTypel M faBneHus npuobpetatb
onpepeneHHyio GopmMy M COXpaHaTh ee.

MnacTMaccel, KpoMe NoNMMepoB, COAEPHaT pasnvyHbie Jo6aBHM,
KOTOpPEIE YNY4IWaIoT UX CBOWCTEE, MPUAAIOT OKPACKY, NOBLILLAIOT YCTOHYH-
BOCTb K XMMWYECKKM arpeccMBHbIM BELECTBaM W M3MEHEHWIO BHELHWUX
ycnoeui. [lobaBKamu cnymar uaMenbyeH-
Han apesecuHa, Men, rpadur, 6ymara, pas-
NU4HbIE BONOKHA. MonWUMepsl B TaKux
nnacTMaccax fBASKIOTCA CBA3YIOWMMHU
KOMMoHeHTaMu. Hewotopele pAoGasku
[enatoT NNacTMacchl aNacTuyYHbIMK. Ecnn K
MOHOMepY A0GaBHTL COEOWHEHHE, KOTO-
poe Npu HarpeBaHwuW pasnaraeTcs C Bbige-
NeHWeM rasa, To Nocne NpoBefEHWs peaK-
UMK MONUMEPU3ALIMK NOMYYUM MaTepuan,
NOXOMMKA Ha 3acTbIBLYIO NeHy. Ero Hasbl- |
BaloT neHonnacTom (puc. 64).

Puc. 64.
Nexonnact



o W)

Puc. 65.
Mogenn MoneKynb
ayeTuneHa:

8 — lapocTepxHeBan,

6 — MacwrabHas
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AuetuneH

e e e S

Marepuan naparpada noMomer Bam:

MOHATL CTPOEHUE MONEKYNb alUeTUneHa;
BLIACHWUTL CBORCTEA aLETUNEHa;
Y3HaTb 0 NPUMEHEHWM aLlETHNEHA.

POJOM ¢ TPOMHOM CBA3LI0 B MOJEKYJIE ABJIA-

ercA ayemunen CyH,, DNeKTpOHEAR M CTPYK-

TypHas GOpMYJIE MONEKYJIEI alleTHIeHA —
H:CiC:H H-C=C-H.

JTOT YrAeBOAOPOJ MMEET W JApYyroe Haspa-
HMe — smuH. OHO oTnHYaeTcA OT Ha3BAHWI
yraesogopogoe CH,;—CH, (aran) m CH,=CH,
(2ren) cyddurcom (-um).

Crpoenne mosexyibl. Mofenn MoneKyssl
aneTHJIeHa NPeJCTaBJIeHbl Ha pucydake 65. B
COOTBETCTBHM C HUMHM, LIEHTPELL BCEX ATOMOB B
9TOH MOJIEKyJle HaXOAATCA HA NPAMOH Ju-
HHH.

COegMHEH C ABYMA aTtoMaMM — [pYruM aTtoMoM
Kap6ona u atomom MmgporeHa. Mo3aromy M3 ero
YyeTblpex HecrnapeHHbIX 3NIeKTPOHOB TOALKD ABa
(s- # p-aneKTpoH) 06pa3yloT G-CBA3N. Op6HTaNH, B
KOTOpbIX HaxOfATCA 3TH 3NeKTPOHbI, H3MEeHSIOT
CBOI0 POPMY M CTAHOBATCH O4HHAKOBLIMH:

Hx ocH pacnonaraloTcs Ha OAQHOH NHHMK (yron
Meay HumK coctasnser 180°):

R

IpocTeimuM HeHACHINEHHBIM YIJIEBONO-

B mMoneKyne ayetineHa Kawgbii arom KapboHa

&
H-CE-C-H

OpHa M3 M3MEHHBLUMXCA OpOMTaneH HaMmgoro
atoma Kap6oHa nepeKpbiBaeTcs € TaKoH ie op6u-
Taneio gpyroro aroma Kap6owa, a BTOpas — co
cdepuyieckon opbuTansio atoMa Mmaporena. Lex-
Tpbl BCEX atoMoB Monekynsl C,H, HaxogsTcs Ha
NPAMOK NHHUMK:

o a o

H c c .. 8

OcTaBluMecs [Ba pP-37eKTPOHa Kawygoro atoma
Kap6oHa NpMHMMAaOT y4actwe B obGpa3oBaHMH
ABYX T-CBA3eH. Op6HTanu 3THX 3NEeKTPOHOB, pac-
nonoMeHHbIe napannenbHo, NepeKPbLIBalTCA:

Takum 06pa3oM, B MOJIEKyNE ayeTHieHa obpa-
ayercs Tpo#iHas cBsA3b. OHa COCTOMT M3 OQHOH
O-CBA3H M ABYX M-CBA3EH.

Hanuyne fByx m-cBA3eH Mexgy aromamu Kap-
60Ha NPHBOAMT K YMEHbLUEHHIO PacCTOSHHSA
Mexay MX YeHTpamu. B Monekyne ayeTuneHa
CH=CH aro paccrosHne cocrasnser 0,120 HM.
MoaroMy B MacwTabHOH MOAENHM ITOH MONEKYNbl
artombl Kap6oHa B 60nbLwei CTeneHH «BXOAaT» ApYr
B gpyra (puc. 65, 6), 4eM B aHanorMyHoW Mogenu
MoneKyfis! 3Tunexa (puc. 59, 6).

JNIABOPATOPHbIM OMNbIT Ne 18
WU3roTtoBneHue WapocTepXHeBoN Mojenu
MOMeKynbl aueTuneHa
Haiigure B HaGope Ans COCTABIEHHA MOJEJIeH MOJIEKYJI iBa OfH-
HAKOBBIX IIApHKa OMHOIO IBeTa Jjia aromoB I'niporena u fBa 605-
IMX [MmapuKa Apyroro ueera gius aromop Kapbona, a TaKike crep-

HU Han TPyGOUKH.

Cobepure mapocTepyKHEBYIO MOZIeTh MOJEKYJIbI ATIETHIICHA.
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370 MHTEpPECHOD
Anernnen
XpaHAT ¥
TIepeBO3AT

B Dannmonax,
COTepIKauX
NOPHCTHI
HANOTHHATENs,
TPONHTAHHBIH
PacTBOpOM
3TOTO rasa

B AIlETOHE.

Pusuyeckne cmoiictBa. B obLUEBIX yenoBmax
YHCTHIA aleTHJeH — OeclHBeTHBIH ras, HOUTH He
uMeomuit 3anaxa. HenpuaTHeI 3anax Texauue-
CKOTO aleTHJIeHA, MCIOJNL3YEMOTO NPU CBapKe
METaNNoB, OOYyC/IOBIeH NpHMecAMH. AIETHIeH
HEMHOTO JIerde BO3JyXa, HOUTH He PACTBOPAETCHA B
Boze. Ilpn Temmeparype —84 °C u HopManbHOM
JABIIEHHH 3TOT ra3 NPeBpPAallaeTca B AKHIKOCTE.

Xumuueckue cpoiicTBa. AIleTnien, Oyayum
HEHACHIIIEHHbIM YTJIEBOI0PO/IOM, BCTYIIAET B PeaK-
IHA NPHCOEJNHEHUA C TANOTeHAMH, BOJOPOAOM,
HEKOTOPLIMH CJIOMKHBEIMH BellecTBaAMH.

Peaxyuu npucoedunenus. Beupy manuuns B
MOJIEKYJIe aneTHJIEeHA TPOHHON CBASH peaknum
NpUCOEANHERNSA TIPONCXONAT B ABe craguu. CHaua-
Jla MOJIEKYJIA alleTHJ/IeHa TPHCOeJUHAET OJHY MOoJie-
KyJy peareHrta (TpoifHas CBASH MEMAY ATOMAMH
HKap6oua npespamaerca B IBOiHYIO0), 3aTeM — BTO-
pyio (aBoiinasn CBA3EL IPEEPAIAETCS B IPOCTYIO).

Anerunen, Kak u 9THiIeH, obecupeunBaer Gpom-
HYIO BOAY:

CH=CH + Br;—» CHBr=CHBr (mepras cragua);
CHBr=CHBr + Br, — CHBr,~CHBr, (sropas CTAIUA).

AHANOrAYHO aneTHNIeH B3aMMOJENHCTBYeT IpH
HHU3KOI TemnepaType ¢ xjopoM. B oBEMHBIX yeao-
BHAX CMECh S9TMX Ta3oB B3PHIBAETCH, MOABJIAETCH
nnamsa ¥ obpasyercs YepHEIH ABIM, COCTOSIMN M3
MEJIKHX JACTHIL CAXKH:

CH=CH + Cl, - 2C + 2HCI.

BaanmogeiicTrre aneTHnena ¢ BOZOPOAOM, KaK U
C raJIOreHAMH, IPOXOANT B IBE CTALHM:

+Hs. t, Pt +Hg: t,
cH=CH et P oy _cp, Het P oy _oh,.

ALLSTHIIEH ATHIEH aTaH

A.U,ETHJ'IBH TaAK¥e lTpHODe,IIHHﬂET TraJIoreHOBOOO-
poaxl. Ilepras cragua oguoi ns peakiuii:

CH=CH + HCl %, CH,~CHCI.
XJIOPO3TEH

Peaxyuu oxucnenus. Anerunen, xax u Apyrue
YrAeBoflopofisl, cropaeTt B HalLITHe KMCIOPOAa HIH
BOBJIyXa ¢ 00pa3OBAHHEM YTIIEKHCIION0 rasa U BOJA-
HOT'O TIapa:

Puc. 66.

lopeHue aueTuneHa,
o6pasyowerocs
npH peakuMu
KanbLUMi Kapbuaa
CaC, c Bofo#

2C,H, + 50, -5 4CO, + 2H,0.
Ilnamsa anerniiena ouens spkoe (puc. 66);
B HEM COAEPYXHTCH HeGOoJbIIoe KOJIHYeCTBO
pacKajieHHBIX yacTHI yraepoga. Iloapnenne
3TOr0 HPOCTOTO BEIECTBA CPEIH NPOAYKTOB
peaxiuu 06yCJIOBJIEHO Te€M, YTO HEKOTODhIE
aTomel Kapbora He ycnepamoT MOJHOCTHIO
OKMCJIHTHCSI, T. €. «IepeiiTH» B MOJeKy-
ant CO;.
Ecnm kuciopofia HeJOCTATOMHO, NJIaM#
CTAHOBHTCHA KONTHAIMM BeiejcrTeue obpaso-
BAHUSA 3AMETHOT'O KOJIMYECTRA CAXKH:

2C,H, + 0, % 4C + 2H,0.

I1pyu ropeHwH ANETHIIEHA B YHCTOM KHCIIOPO-
Jie TemnepaTypa gocruraer nourn 3000 °C. 9o
HCIONB3YIOT IJIA CBAPKH W PE3KH METAJIOB.

Paboras ¢ aneTHieHOM, HEOGXOAAMO ITOM-
HHTh, YTO €0 CMECH ¢ BO3JIyXOM H KHCJIOpO-
IOM B3PBIBOOTIACHEL.

AneruieH, KaK M ITHJIEH, OKHCIAETCA KaJIHi
nepmanranatrom KMnO,, obfecrseuwsas BOAHBIH
PACTBOD STOTO COEIWHEHHA.

Tlonyuenue. B npombiluieHHOCMU ANETHIEH
NONAYYAI0T TEPMHYECKHM Pa3I0KeHneM IPHPOIHO-
ro rasa (MeTaHa):

2CH, -1522°C, ¢, H, + 8H,.

Jlis Toro uTo6BI ANETHIIEH HE yCIIeN Pas/IoHATh-
¢ HA OPOCThIe BEINeCTBA — YIVIEPOJ B BOJOPOX,
cMech IPOLYKTOB Peakiuu GRICTPO OXJIAMKAAIOT.

Hpyroii cnocod nojsyYeHHs aneTHIeHA HCIOIb-
3YIOT B Aa60pamopuu, a TAKKe I MeXHUYeCKux
Hyxcd. OH OCHOBAH Ha PeaKIMW KaJbIoui xapbuaa
CaC, c Bogoii (puc. 66):

CaC, + 2HOH — C,H,T + Ca(OH),.

TlockonbKy i IPOM3BOJCTBA 3TOTO COEJHHE-
aua Kaaelpa Hy»KHO COB/IaTh OYE€HE BRICOKYIO TEM-
nepaTypy

Ca0 + 3¢ -2320°C, cac, + COT,
HEMALEHAA KOKC
H3BECTh

almeTHIeH, NONyYeHHBIH M3 Kanbumili xapbuua,
ABJIAETCA JOBOJLHO JOPOTHM.
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IIpumenenue. Bonsme Beero amerTu-
JIeH& PacXOAYeTCH Ha NpPOM3BOACTBO

198. AUETHNeH MOXHO NONY4UTL REHCTBHEM XNOPHUAHON KUCNOTBI HA Kanb-
umi Kapbup CaC,. 3anuwure COOTBETCTBYIOLIEE XMMUHECKOe YPaB-

3THJIOBOTO CIIMPTA, YKCYCHOI KHCJIOTHI, HeHWe.
HOTHMEPOE, ORTaHEMECKNT DACTRONGS 199. HanuwhTe XHMUIECKHE YDABHEHNR, COOTBETCTBYIOLIME TaKUM Mpe-
TeJieii. DTOT ras HCIONB3YIOT A CBAD- BPALEHHAM:

a) CaC, — CH=CH —> CHCI=CHCI — CHCl,—~CHCl;;
6) CH=CH — CH,=CHBr — CH,Br—CHBr.
200. Haitpure Maccosyio ponto KapboHa B auetMneHe.
201. Beluncnute maccy 1 1 auetuneHa npi HopManbHbIX YCNOBMSAX.
202. Kakoil 06beM XNOPOBOAOPOAA (H. y.) npopearvpyeT ¢ aueTuneHom ¢
o6pa3oBaHuem 1 Kr xnopoateHa?
203. KaKyto Maccy TeXHHHECKOro Kanbiiui Kap6upa c Maccosor gonei CaC,
80 % HEOBXOAUMO B3STh, YTOBHI NONY4MTL 2,8 M aueTnena (H. v.)?
204. MNpwu cwuranmu 0,1 monb yrnesoAopoaa o6pazosanoce 0,2 MONb
yrnerucnoro rasa v 1,8 r soasl. Kakoea ¢dopmyna yrnesofiopoaa?
(MonpoByiTe pewnTL 3aaaqy yeTHO.)

KH H DEe3KH METANJIOB. ANETHIEeH K
KHCJIOPOJ NOABOAAT B CHENHANBHYO
TOpPeNKY, a NIaMA HANDABIAKT HA
meTana (pue. 67).

Duznosornyeckoe aeiicreme. Yme-
TBHIH aneTHIeH sBiserca caaborox-
CHYHBIM BENIECTBOM. JHAYHTEILHO
BONBINYI0 ONACHOCTE ANA 340POBBA
NPelCcTABIAKT [IPHMECH B TeXHHYE-
CKOM aleTuJIeHe.

Puc. 67.
Peska metanna ¢ NOMOLbI
aueTHNeHOBOWH ropenKku

Anerunen (3tun) C;H, — npoereitmmii nenacer-
HIeHHbIH YTIeBOJOPOl ¢ TPOHHOM CBA3LI0 B MOJe-
KyJne. T0 GeCHBeTHBIH T'as ¢ eBa ONIYTHMEIM
aan“axom. HEeMHOT0 Jierde BO3/IyXa, MaJIOpacTBOpH-
MBI B BOfe.

Anetnnen — ropiodee coenunenne. OH BeTynaer
B peaKi[HH NPUCOeIHHeHHA ¢ raJIOTeHaMM, BOJOPO-
[A0M, HEKOTOPBIMH CJOKHBIMH BellleCTEAMM. DTH
PeaKknuM NPOHCXOAAT B jBe cragum. Cmawana
MOJIeKyJ1a aeTHIIeHA IPHCOeTHHAET O/{HY MOJIEKYIY
peareHTa, 3aTeM — JPYIYyiO.

/A5 moNyYeHHs aNeTHIIeHa OCYNIeCTRAMIOT Tep-
MHYecKoe pa3iioskeHHe IIPHPOHOro rasa (MeTana)
HIIH PeakiHio KAJBIHE KapOHIa ¢ BOmoiL.

AnernieN HCNONL3YIOT B KAa4YeCTBe CHIPHS A
NPOH3BOACTBA PA3IHYHBIX OPraHMIeCKHX BelleCTR,
a TAKIKe JUIA CBAPKH M Pe3KH METAJLIOB.

HA [IOCYTE
W3roToBNEeHHE MacluTabHONH MOJleN MONeKy bl aueTtunena’

Chenwre W3 NNacTun1Ha JBa OfMHAKOBbLIX WaphKa OfHOro usera gns
avomoB aporeHa W fBa 60NbIIKMX WapuKa APYToro LBeTa Af aToMoB
Hap6oHa. MpuroTosLTe Nanoyki (M3 cnuyeK) ana coefHHeHUs WapUHOB.

MaroToBbTE MACILTaGHYD MOAENL MONEKYNbI aLETUNEHA.

CooTHolueHue 06bLeEMOB ra3oB
B XMMUYECKUX peaKLUsax

Marepuan naparpada NoMoXeT Bam:
BLISICHUTL, NO4YEMy OOGBLEMbI rasos, y4acTBylouKx B
peaKLMH, COOTHOCATCA KaK HebonbLUME Lenblie Yucna;
onpepeniTe COOTHOLWEHHWA obbeMoB ra3oe no
XMMMHYECKHUM ypaBHEHUSM.

f)

196. OxapaKkTepuayiiTe CTPOEHWE MONEKY/L aueTuneHa.
197. CpaBHWTe 3TH/IEH U aLEeTHNEH NO XMMUHECKMM CBOWCTBAM.

! Yyprens MOKET MPEII0KHATE cobpaTh MOZieh MOJeKYJIBL HA YPOKE,
BOCIIONBROBABIIMCE COOTBETCTRYIONIUM HAGOPOM.
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3aKoH O00BEeMHBIX COOTHONIEHMI. Baxueiinrue
YT I€BOAOPOAEl — MEeTaH, 3TaH, ITHIIEH, AUETHIICH i

AP. — CYIIECTBYIOT B OOGBIYHBIX YCIOBHAX B TA3006-

PasHOM COCTOAHMH. 'askl OTNHYAIOTCH OT HHIKO-

CTell M TBEPABIX BEIIECTB TEM, uTO DACCTOSHHS
MEXAY MX 9acTHIAMM (MOJNEKYIaMH, a B clydae

HHEPTHBIX TAa3oB — aTOMaM#) OYeHhL GOJBbIIHe,
Bcenenersue atoro NOpYUU PA3NIUYHBLX 20308, codep-
Heawue 0duHAKOBOE HUCNO MOLEKYN, 3AHUMAIOM
00uHaKosbiil 0feeMm (IPH OHUX U TEX e TeMIoepa-

Type ¥ fiaBienun). O 5TOM CBHAETENLCTRYET 3aKOH

ABOrajipo, ¢ KOTOPHIM BhI 03HAKOMIINCE B 8 Kiac-

ce. B coorBercTBHE ¢ HuM, 1 1 MeTana CH, conep-

FHHUT CTOJIBKO MOMEKYJ, CKONBKC M 1 1 aTuinena

C.H, num 1 51 anernnena C,Hy. A B 2 1 metana (o~
JIeHa, AleTHIIeHA) YHCII0 MOJIeKYJI BABOE Gosbire, n-"

8 1 — mTpoe Gonbme u T. .

PaccmoTpum HEKOTOPEIE PEAK I, KOTOPHIE npo-
HCXOJAT ¢ YIaCTHEM Ta3os.

IIpu cropanum meTana

CH, + 20, - CO, + 2H,0

KaX/1asA ero MOJNEKyJa B3aMMOIEHCTBYeT ¢ AByMA
MoJerynamyu KHcaopopa. Ha sakoma Asoraapo
caenyeT, 9TO onpejeneH L 00heM MeTaHa JOJKeH
pearupoBaTh ¢ BiBoe 601bmnmM 06beMom Kuciopoa
(ranpumep, 1.1 CH; — ¢ 21 0,).

Meran npyu BHICOKOI TemmepaType pasiaraerca
Ha aleTH]IeH H BOXOPOJ

2CH, 5 C,H, + 3H,,.

B cOOTBETCTBMH ¢ XHMHYECKHM VPaBHEHHEM, M3
KQM/BIX IBYX MOJIEKyNl MeTaHa ofpasyercs ojHa
MOJIEKYJIa AlleTHIEHA ¥ TPH MOJEKYJbl BOAOPOXA.
Orciopa coornomenne 065€MOB ITHX Ia30B OJKHO
OBITE TAKHM:

V(CH,) : V(C,H,) : V(H,)=2:1:3.

AHANHM3NPYs DPe3YJLTATH ONLITOB C rasamu,

(pannysckmii yuenntii ¥, Feit-Jlioccax s 1808 r.
¢hOPMYITHPOBA 3AKOH O0BEMHBLX COOMHOUeHLLIL:

00'beMBI FA30B, BCTYHAIUHX B PEARIMIO 1 obpasyomuxes B
PesyibTaTe peaKinH, COOTHOCATCS KaK HeboabuIMe 1easie
qHeaa,
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BriocieAcTBHH BEIACHHIOCHE, YTO amu Hucia
ABAAIOMCA COOMEEMeMBY VU UMU KOIPPUyUerma-
MU 6 XUMULECKUX YPABHEHUAX.

Baxon Deit-Jlioccaxka pacnpocTpaHfAeTcH Ha BCE
BeIIeCTBA, CYIIeCTBYIOMIHE B ra3006pasHOM COCTOA-
HHUM, — OPTAHWYECKME ¥ HeOpPraHuveckHe.

P CocraBsTe ypaBHEHHE DEaKIiHH BOAOPOJA C a30-
ToM, B peayibraTe KoTopoi# ofpasyerca ras
ammuax NHj, u sanuimmnre cooTHomenue 00be-
MORB PeareHTOB H IPOIYKTA PeaKIHH.

OGpamaenM Balle BHHMaHHe HA PEAKITHH MeXIY
raszaM#, B KOTOpHIX oOpasyerca Boja. 310 Beie-
¢TBO, HaIpUMep, ABNAETCH OJAHAM M3 NPOAYKTOR
ropenns JioGoro yriesogopoza. Ilpn obpasopanun
BOAAHOTO Hapa 3aKOH O0GbeMHBIX COOTHOIIEHHH
ragoB pacmpocTpanserca U ua sero. Ecin ke npo-
MCXOAUT KOHJEHCAIMA mapa, TO 00beM BelecTsa
yMeHBIIAeTCA NPHOIMIATENEHO B THICAYY pas. B
arom canyuae saxoH eif-Jlroccaka 1o OTHOINEHUIO K
BOJile He TMPHMMEHHM (KaK M K JDYTUM JKHIKHM 1
TBEpALIM BeIIeCTBaM).

Pemenue zapgay. PaccMoTpHM, Kak pelianT
3a/1a49H C MCIIOJB30BAHNEM 3aK0HA O0OBEMHEBIX COOT-
HOILIEHWIH .

3AZAYA 1. Kaxo# 06beM Bogopoaa HeoGXoAHM AA NOAHOTO NPeBpaLyeHns

0,8 nn ayeTHneHa B aTaH?
fano: Peuwexne
V(C,H,) = 0,8 11| 1, Cocrapnsiem ypaBHeHME PeaKIMu:
= C,H, + 2H,; — C,Hs.
V(Hy) —?

2. PaccunThiBaeM 06/eeM BOJIOPOJa, KOTOPEIH BCTYITHT
B PEaKIHio.
B cOOTBETCTBHH ¢ XMMHYECKHM YpPABHEHHEM H
saxonom leii-Jlioccaka Kaxastii o0LeM alleTHJIeHA
pearmpyer ¢ BABoe BOJbIINM 06eMOM BOAOPOAA.

PaccysiaeM TaK:
1 11 aneTHyeHa pearupyer ¢ 2 J BOJOPOAa,
0,8 1 auernieHa —_ ¢ X J1 BOflOpona.
Orciona

x=V(H;)=1,6 n.

orger: V(H;) =1,6 n.
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3AJAHA 2. Cmewanu 100 mn ayetunena u 400 mn Kkucnopoga. Cvecs razos

nogoxrnn. OcraHeTcs M nocne PeaKUHH 0AHH M3 peareHToB? B
C/y4ae YTBEpAUTENLHOIO OTBETa BbIYMCIHTL 06bEM OCTaTKa
STOr0 BellecTsa, CYMTas, YTo TEMNepaTypa u fasneHune A0 M
nocne peakyuH GblTH OGHHAKOBBIMH.

HAano: Pewenue

V(C,H,) = 100 ma| 1. Cocrapnsiem ypasuenue peariuu:

V(0,) =
(0,) = 400 mn 2C,H, + 50, - 4C0, + 2H,0.

0(}:31‘0!{ 4 2. B COOTBETCTBUM C 3aKOHOM Teii-Jroccaka coor-
pearenTa HOIIEHHE DEearupYIOIINX TasoB J0JKHO OhITL
V(ocraria) — ? TAKHM:

V(CyH,) : V(0y) =2:5=1:2,5.

Ilo YCAOBHIO 38/JAYH I'A3LI B3ATHL B HHOM COOTHO-
HIeHHM:

V(C,H;) : V(0,) = 100 : 400 =1 : 4.
Orcropa cnepryer, wro kucnopog Guun & H30LITKE,
H YACTh €TI0 OCTANIACE TIOCIE PeaKI[HH.
3. Onpegensem, Kakoii o6beM KHCJIOpoja mpopea-
rupyet co 100 ma anernnena.
ITo sarony o6semMubIx cooTHOmenHmMi
¢ kaxsivu 2 ma C,H, Bsaumonieiicteyior 5 mur 0,,
co 100 mn C,H, — x v Oy
x = W(O,, npopear.) = 250 max.
4. Beruucnsem ob6bsem KHCJIOPOJa, OCTABIIMiiCA
HOCJIe PeaKkIuu:
W(O3, ocraTok) = V(0,, HCXOOH.) —
— V(O,, npopear.) = 400 — 250 = 150 (nam).

Orser: V(0,, octatok) = 150 mn.

3AlAYA 3. Haiitn dopmyny rasoo6pasroro yrnesofopoAa, ecnu npu non-
HOM cropaluu 100 mn 3Toro coegHHeHHs obpasyerca 300 mn
yrnekucnoro rasza w 400 mn BogsHoro napa (o6bemsl cooTBeT-
CTBYIOT O4HHAKOBLIM YCAOBHAM).

HAawvo: Pewenne
:;':E,OH;) =:;)((1)0 mia| 1. BanuceiBaem CXEMY XHMHYECKON peakiin:
) = M1
(R0, map) — C,H, + 0, - CO, + H,0.
00 skt W3 cxeme! Bugno, uTO 1pH CrOpaHHMH YIIeBO0-

posa C.H, Bee aTomer Kapbona «IePEXOAATH B
MOJEKY/IL! YIIeKHUCIOro rasa, a aromsl Impo-
reHa — B MOJIEKYJIbl BOZEL.

206.
207.
208.

209.

2. Haxoaum cooTHOImEHNE 00LeMOB YTJIeBOI0POJIA,
YTAeKHCIOro Ta3a W BOASIHOrO Iapa 1o yCJA0BHIO
sajaun:

V(C,H,) : V(CO,) : V(H,0, nap) =

=100:300:400=1:3:4.
Yucna 1, 3 1 4 ABAAIOTCA COOTBETCTEYIOI{HMM
koapHIHEeHTAMH B XMMHYECKOM ypaBHEHWH.
BanuckBaeM HX (ECTECTBEHHO, KPOME e{HHHUILEI)
nepep opMynaMy BEIeCTB

C,H, + 0, — 3C0O, + 4H,0.

Orciona x = 3; y = 8, a dopmyna yriesofopoaa —
C;Hg.

Orser: dopmyna yrnesogopoaa — CiHg.

BbiBOA b

06beMBl ra30B, BCTYIAIONIAX B peakuinio u obpa-
3yIOIMXCA B Pe3yJLTATE peaKlHH, COOTHOCHATCH
KaK HeDoNbIIMe Lenbie YHcIa (3aKOH 00BeMHBIX
coornomenuii razop leii-Jlloccaka). ITH umena
SBJAIOTCA COOTBETCTBYIONMMME KoadwbHIHeHTAME
B XMMHYeCKOM ypaBHeHHH.

. YBENWUMBAETCS, YMEHbLIAETCA MK OCTAETCS NOCTORHHBIM Cymmap-

Hblii 06bEM BELECTB B pesynkrarte TaKux NnpespalleHni (Bce pea-
FeHThl M NPOAYKTH ABNSIOTCA rasamu):

a) CH, + Cl, — CH4Cl + HCl; 6) NH; + Cl, — N, + HCI?
Kawoii 06beM KMCNopoaa PacxodyeTcs Ha cropaHue 2 n atuneHa?
XBaTWT N 2 Nl XxNopa ANs NoNHoro xnopuposaxua 0,6 n metana?
Mpy HOPMankHBIX YCNOBUAX cMmewanu 1 n ataHa U 5 N KMCNopoaa.
CMechk rasoB nofowmu. Kakue rasbl GbinM oBHapyMmeHb! nocne
peaKuMu ¥ NPUBEAEHWA YCNOBHA K MCXOAHBIM? Bbiuncnute o6bem
KaMmAoro U3 aTux rasos.

Mocne peakumu B 40 MN CMECH KUCIOPOAa C BOAOPOAOM OCTanoch
10 mn Kucnopoga. Beiuucnute 06beMbl ra30B B UCXOAHOW CMECH.
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210. B Kaxkom 06LEMHOM COOTHOLIEHMM HYIHO CMeluaTh cepoBofopoy 1
BO3/lyX, YTOObl KAMAOrO BELeCTBa G0 AOCTATOYHO IS npovexa-
HWA peakumn H,S + 0, — SO, + H,0?

211. Npu cropaHuu B KWCNOpPoae OAHOro obbeMa yrnesogopoaa obpasy-
10TCA ABa OGBEMA YINEKWUCNIOro rasa U ofiuH 06beM BOARHONO napa.
Onpenenute Gopmyny coefiMHeHus. (YetHo.)

212. Mpu nonHom cropaxuu 10 mMn rasoofpasHoro yrnesogopoga o6pa-
30Banock 40 MA yrnekucnoro rasa u 50 mMn BogaHOrO napa. O6rembl
ra3os M3MepeHbl B OAMHAKOBBIX ycnosuax. Beisegnte dopmyny
yrnesogopopga. (YcrHo.)

213. Kaxosa dopmyna razoo6pasHoro YrneeBofAopoaa, ecnu B pesynsrare
ero cHuraHus obpasyetcs BABoe 6GONbWMIA O6bLEM yrnesuenoro

raza, a n/IoTHOCTL YINeBOAOPOAA NPH HOPMANBHBIX YCIOBUAX COCTAB-
naer 1,34 r/n?

Oxcurenconepsxague
OpraHMYecKHe COeqMHeHU

MHorne opraEnvecKkme cOeAMHEHHA COEPIKAT B
CBOMX MOJIeKysIax, kpome aromos KapGona n I'mapo-
rema, emte 1 aromul Oxcrrena. Cpenn HUX — o1umno-
BB CIIMPT, caxap, KpaxmaJl, VKCYCHAS M JIMMOHHAS
KHUCJIOTHI, JKHPEI, HEKOTOPBIE BUTAMMHEI.

OxcureHcosiepaline OPraHUYecKne CoeanHe-
HMA JeNAT HA KNACCHI — KJACC CHMPTOB, KJace
KapGOHOBEIX KMCJAOT H Ap. OBINM NPH3HAKOM 115
COE/IMHEHUI KaXKIOTo KJIacca ABNAETCA HAIHINE B
MX MONEKYJIaX ONpejesieHHoi IPYInsl ATOMOB.

I'pynny aromos, KOoTOpasa o0ycnaB/IHBAET XapaKTepHbIe
XHMHYeCKHe CBOHCTBA COeMHEeHHIT JaHHOTD KJacca, HA3kI-
BalOT QYHKYULORANBHOU 2pYynnoli.

IIpunmepsl (PyHKIMOHAIBHEIX TPYII M WX HAZEA-

HUAL
40
C, OH
THAPOKCHIBHAA KapGoKcHALHAR

DPYHKUMOHATLHEIE IDYIIIILL B XAMHUECKHX (OpPMY-
JIaX COe[IMHEHMH 3aIMCHIBAIOT OTHENLHO OT 4YTJIEBO-
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noponmoits uacti monexyJisi: CHZOH, CHZCOOH
(popmynst CH,0, C,H,0, He ucnonsayior).

Yacrs Monexynsl (rpynmy aromos KapGona m
T'maporesa), ¢ KOTOpOil coemHEeHa (DYHKIHOHATE"
Has TPyIIa, HASLIBAIOT Y2aeeodopodnbim ocmam-
oM. TakoBEIM B NpHBEJeHHBIX Bbime (hopMynax
sasnserca rpynna aromoB CHj.

B 9 knacce BBl OBHAKOMHTECH ¢ HEKOTOPLIMHM
OKCHI'eHCOJIEDIKALMMH OPTAHMYECKUMH COeJHHEe-
HUAMA — BRYKHEHIIMMH CIHPTaMH, KADOOHOBEIMH
KHCIIOTAMH, 4 TAKIKE C JKHPAMH ¥ YIJIeBOJaMMU.

CnupTbl.
MeTaHon U 3TaHON

Marepuan naparpada noMoXeT Bam:
y3HaTh, KAKWE COEAMHEHMS Ha3bIBAIOT CNUPTaMHK;
NOHATL 0CO6EHHOCTH CTPOEHWUS MONEKYNLI CNUPTAE;
 BLIACHUTL CBOWMCTBA METAHONAa U 3TaHona;
» monyuMTb NpeactasneHue o cepax npuMeHeHus
MEeTaHona 1 ataHona,
0CO3HaTL YBUTENbHOE AeACTBUE CMIMPTOB Ha opra-
HHU3M.

Cnunprtei. Ilo Tpajunmm OKCHreHCOAepiamue
opraHMYecKue cOeJHHEHHA HAUMHAIOT M3YYaTh CO

CITAPTOE.

CnupThl — 9TO0 NPOM3BO/IHEIE YTIEBOAOPOOB, B MOJIEKYyIax
KOTOPBIX OJIHH WM Heckoabko atomos I'ujaporena samenie-
HBI HA THAPOKCHIIBHBIE TPYIIITBL.

Ipumep samemenns aroma I'maporena ma OH-
rpynny — QyHKIMOHAIBHYIO IPYIITY KJIacca CIIHp-

TOB:
" 1
H-C-H = H-C-OH
H

YTIEBOJOPOL, CIHpT
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Puc. 68.
MacwraGHble

Mogeny monexyn:

a — meTaHona;
6 — araHona.
Benvie

WAPHKK —
arombl
Mipporena,
4YepHbie —
aromsl Kap6ona,

KpacHble —
atoMel OHcHreHa

OnnodroMHBIE

CITHPTEI
R-OH

370 uHTEpECHO
TpusnansHOE
Ha3BaHHWe
MeTaHo/Ia
CHZOH —
ApeBecHbIH
CITMPT,
TAHOJIA
C,H;0H —
BHHHEIH
COupT.
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Ecnn B MoJIeKyJie cIMpTa MMeeTcA OfHA FHAPOK-
CHJIbHAS IPYNNA, TO TAKOH COUPT HASHIBAIOT 00HO-
dmomubim. B Monekynax deyxdmoMHublx cnupmog
couepsxarca ape OH-rpynner, mpexdmomuvix —
TPH M T. A. 3

B saBmcuMOCTH OT HaJIMYHA B KapboHOBOH Henn
KDATHEIX CBASEH PABIMUAIOT HACHLUEHHbIE U HEHA-
CHIULCHHBLE CLUPIMbL. 2

OGosHauuB yIryIeBoJOPOAHLIA ocTaTok GykBoit R,
sanunieM o6HIyo ()OPMYITY OJJHOATOMHBIX CITMPTOB:
R-OH. |

Ecan 3amenuts arom I'mpporena B obmeii dop-
myse ankasoe Ha OH-rpynny, To momyunm ofmyo
GopMyIIy HACHIIEHHBIX O/{HOATOMHEIX CIIHPTOB — "
C.H;,,,OH (n=1,2,...).

Meranox u arason. IpocreiimmuM HacbiIeHHEIM
OTHOATOMHBIM CIIMDPTOM SBJIAETCA METAHOMN, HJIH
meTrioBblil cnupr, CH;0H (puc. 68, a). Cnupr ¢
aeyms aromamu Kapbona u oguoit rpynnoii OH B
monexysne umeet (popmyary C;H OH. Ero Hazsanne —
3TAHOJI, WIIH 3THI0BHIHA ciupT (puc. 68, 6).

Crpoenue mosexynsl cnupra. Mosekyna ofuo-
ATOMHOTO CIIMPTa COCTOMT U3 JIBYX YACTeH — YTIIIeBo-
JIOPOJIHOTO OCTATKA M MMAPOKCHIILHOM TPYIIIEL.

Arom OxcHreHa, Kak CaMmblil SJIEKTPOOTPHIA-
TEeJLHBIN CPeflH BCeX aTOMOB MOJEKYJbI CIHDTA,
cMernaeT K cefe obiiye sAeKTPOHHEIE HAPLI OT JBYX
cocesiaux aroMoB (C—-0«H), npuuem B HanbGonb-
meii crenenn — ot aroma I'maporera. B peaynwrare
Ha aTome OKcHIeHa BO3HMKAaET HebobINoi OTpHILA-
TenbHLIH 3apaAn, a Ha arome 'uaporena — mososn-
TensHbii gapaj. Ceaae O—H cranoeurca gocrarod-
HO TTOJNAPHOH.

IIpuBognM sneKTPOHHYID (OPMYNY MONEKYJIBI
MeTaHOJa, 8 TAKIKE ee CTPYKTYPHYK dopMyny, B
KOTOpPOiH MOKA3AHO CMeIleHHe ODIHX SJeKTpOH-
HBIX 1ap K atomy Oxcurena:

Puc. T0.

BogopoaHble
CBA3K MeMay
MONEKYNAMH:
a — 3TaHona;
6 — aTaHona
W BOAB

5 H . .

H 5 ; | 5 &
H:G:0: H H-C-0¢H (0<8<1)
dbuzudecKue CBOHCTBA. TIps 0OLIYHBIX YCIOBUAX

GecrBeTHEIE FKUAKOCTH C
wm» sanaxom. Temnepary-
qyeM

MeTaHON M STAHON —
BEl
XAPAKTEPHBIM ¢ CIIHPTO 3
phI KHITeHUSA 3THX coeiMHEHAH HAMHOT0 BBITIE,
COOTBETCTBYIOIINX ANKAHOB (puc. 69).
BpaunTeNbHAA pasHHIA TeMIepaTyp xnneﬂm;
qTO
yraeBojlopoAa M CrMpTa ofycoBNeHa TeM,

ppTe CYIecTByoT pOJH 4 .70, a).
BOJO) ple ceasE (pHC. 10,
M i qHO TMONAPHLIE

MoseKyssl cnApTa, HMes JIOCTATO’
— &+ ’
CBHA3H g(—-H, OPHTATHMBAIOTCA APYT K .H:DYT:. a uMeH
B+ - .
HO — arom H oj(HO# MOJIEKYIIBL K aromy O gpyron.
BopopojHbie CBA3H obpasyioTcsH Ta]{,}!t%ﬂ mem}:
MOJIEKYJIAMM CIIMPTa H BOJBL (puc. 70, 6). Braroaa
psa 9TOMy MeTaHON H STAHON HEOTpaHW4eHHO

PaCTROPHIOTCH B BOJE.

& &+ b5- &+ 5 &4
gy OH=H O
CHg C;Hs CoHg
a
g0 e B o 5- B+
S-‘-—H - D« H O-=—H-
Ve
CoHs EH CoHg
e

XumMudeckne CBOHCTBA. Baskueiinse peaxiue
BIX
CHMPTOB MPOMCXOAAT € Y4ACTHEM THPOKCHJIBH
rpyII UX MOJEKYJ. g
pPemcquu ¢ memannamu. COUDTH B3aUMOjleH
CTBYIOT CO INEeNOYHBIMH MEeTAJJIAMHE € BhIieJIeHHeM
poJIOpOsa 1 00pasoBaAHNEM coenoloOHEIX coefMHe"
auil (puc. T1):

+ 2Na —> 2C,H;ONa + H,T.
2092;'1:1:?:1 na-rpfm aTUAAT

unB§ 1.
1 06 aTom THIE wuMuUecKoil CBASH ILIa PE §
? [Ipyu HOPMATHLHOM JABJICHIH.
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HBIH

Topﬂ;:.-acmop CIMPTa He NeHCTBYeT HAa MHAUKA-
Hezudpamayun. Tax HaseBawOT Peaknuin

OTIIENJeHUA BOABI OT JIODOro coefuHeHUs, B

OnpejieleHHEIX YCIOBHAX KAaXKAaA MOTEKyia

STHJIOBOTO CIMPTa PACHAaeTCA Ha MOJNEKYIy

ITHIIEHA U MOJIEKYJIY BOJIBI:

Puc. 71.
Peaxuust CH,— 170 °C, H.50, (kony., uat.}
s 2~ CH, : > CH,=CH, + H,0.
C HaTp1em H OH
araHoN ITHIEH

AHAJIOTHYHAS PEAKIUA ¢ METHJIOBBIM CIHPTOM
HEe IIPOMCXOJHUT.

s :oimen APYroA BapHaHT Aeruaparaumnmn crnup-
oTenneHne KaxgoH MoneKynsl Bogbl 3a
CHeT TMAPOKCHABLHBIX FPYNN ABYX MONEKYN cnupTa:
C,Hs—O[H + HO}-C,H; —> C,Hs—0-C,H; + H,0.
IraHon AHITHROBLIH
arep’
Pefuunn NMPOHCXOAUT Npu Temneparype 140—
160 °C u B npHcyTCTBUM HEBOMBLIIOIO KOMMYECTBa
HOHUEHTPHPOBaHHOH CyNbQPAaTHOH KMCNOTEI.

Oxucnenue. Eciu no6asuts cimpr K
(pmoneToBoMy pacTBOPY Kaiwii mepmMaH-
raHaTa, NOJKHCIEHHOMY CYJabhaTHOH
KHCJIOTOM, TO OKpacKa 3KHAKOCTH [IocTe-
neHHO ucyesaer (puc. 72). B aToit peak-
LMK COMPT BEICTYIIAET BOCCTAHOBHTENEM
H OKHCIAeTCH.

ITonnoe oxucnenne cuupra Nponcxo-
JUT, ecJM ero IoJKe4b HA BO3fyXe.
IIpoaykTe! 9TOM peakiuu — yriaekmc-

CoHsOH'  KMnO,

Puc. 72.
ORI ST RN JIBIH a3 ¥ BofiAHOM nap (puc. 73).
nepMaHraHaTom
(B NPUCYTCTBUM CynbdaTHOI > H
i AIHILATE YPABHEHHE Peak
or MU TO
NOThi) HHA 3TaHONA. ™

1
Panee Takie coeiMHeRNA HASLIBAIH npocTHMH sdHpamMy

154

B a70if peaknuu coupr HANOMUHAET KHCIg-
Ty. OfHAKO €ro MONeKy1a He AMCCOLMUPYer ¢ '
ofpasosanmeM xarTuomoB I'uzporema, a pox-

IMoayuyenne CIHPTOEB. B npoaviunennocmu
METHJIOBBIf M STHJIOBHIH CIMPTHI MOJYHawT B
GonBIINK KOIHYECTBAX, OCYIIECTBIAA TaKue

peaKiun:

o + 2H, “2%5 CH,0H;
MeTaHon

CH,~CH, + H,0 2% CH,~CH,0H.
ITHNER TAHON
Jlna nonyueHHS 3THIOBOrO CIHMpPTA HCIIONB™
Puc. T3. 3YIOT TAKKe Guoxumugecknit metog. OH OCHO-
[opeHue sTaHona pAH Ha XMMHYECKOM IIpeBpalleHHH IJIIOKO03BI,
caxapa WM Kpaxmajia ¢ y4acTHeM (repMeHTOB
nposKsrei. CoOTBETCTBYIOLHI nporece HASBI-
pator Gpoxenuem (§ 29). Tax eme B JPeBHOCTH
MArOTOBJIAIN BUHO M3 BUHOIPA/{HOTO COKA.
BonbIIas 9acTh 3THIOBOTO CIMPTA, IPOU3BONH-
MOTO TPOMHIIILTEHHOCTBIO, COAEPIRMT HEZHATHTEN"
Hoe xosnmaectso sofsl (W(H,0) = 4 %). Haspanne
2TOT0 NPOLYKTA — CHHPT-PEKTADHKAT.

O6HapyHTb BOAY B CNHPTE MOMHO, [o6aBHB
HECKONbKO €ro Kanmesb K 6es0oMy MOPOLKY 6e3-
pogHoro kynpym(ll) cynbara CuSO0,. B pesynbra-
Te B3aUMOJeHCTBHA ITOH COMM C BofAo# o6pa3yeT-
cs kpucrannorugpar CuSO, - 5H,0 v nosiBnseTca
rony6oe OKpalMBaHHE.

IIpumenenne. MeTasoN ¥ BTAHON HCTIONL3YIOT
[Ipeskjie BCero KAK PACTBOPHTEJH, a TaKsKe /1A
HOJIy4eHNUs BAXKHBIX OPraHNgecKIx coeMHEeHHI.

JrusIOBKI CIMPT — HSBECTHOE JAE3MH(HIM-
pyrotee cpeficTeo (pac. 74). Ero npaMeHSAIOT LA
IPUrOTOBJIEHUA PACTBOPOB MEHIMHCKHIX npemna-
paToB M dKCTPAKTOB JieKapCTBEHHBIX pacTeHHM.
DraHon SABAAETCA CHIPHEM A7 MPOH3BOACTEA
JIMKepO-BOJIOYHBIX HAIMTKOB. Cmech DeH3HHA €
STAHOIOM MHOT/A CJYKHT TOPIOUMM [UIS TOPOA-
ckoro TpaHcmopra (Hanpumep, B Bpasniaun).
JlpuraTens, KOTOPEIA paGoraeT HA TAaKOM ropo-

wem (puc. 75), BEGpachiBaeT B BO3AYX MeHBIIe
BpEe/IHEIX BEI|eCTB, 9eM GensnroBLIA. [TocKONBKY
CHMpPT JUIA TOPIOYEro MOJKHO IIPOMIBOAUTE Hu3
3esIeHOH MACChl PACTeHHI M JpeBeCHHb, aTo
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Puc. 74.
AnTeuHasn ByTbiIOYKa
C 3TUNOBLIM CMUPTOM



Pue. 75.
3anpaBka
aBTOMOGUNA
«CNUPTOBbIM»
ropioYHMM
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MO3BOJIAET YMEHBIINThL KOJNHYECTBO HediTH, Nepe-
pabaThiBaemoii Ha GEH3HMH, M MCIONbL30BATH ee
KaK [[eHHOe XMMHYECKOE ChIPhE.
Dusnonorudeckoe aeitcreme. Ipu nocTyIe-
HUH B OPraHu3M HeGONBLINONO KOAWYecTBa 9TH-
JIOBOTO CHHPTa NPOHMCXOAHT onbAHeHwne. Takoe
COCTOSIHME XapaKTepusyeTcd HapyIlIeHHeM peyn
H KOODAMHAIHH JIBMMEeHHH, NoTepell naMATH B
KOHTPOJISI 33 CBOMMH AeHCTBHAMH, yMOIIOMpa-
YeHueM. SHaTHTENbHBIe J03bl AJKOTONA TPUBO-
IAT K OTPABJIEHHIO. ¥ JIOfeH, [IOCTOAHHO YIIO-
TPebJIAKIINX ANKOTONBHEIE HATTHTKH, BOSHUKE-
eT XpoHuYecKoe 3afoleBaHue — AJKOTOJIU3M,
Ero cnefcTBHAMH ABIAITCA NOBLIIIEHHOE
llaBjieHve, NopaykeHHe HEPBHOH W CeplevHo-co~
CYAMCTOH CHCTeM, IIeYeHH, [OMMKeNyH0UHOMN
senessl. (AHAJOTHYHO AeliCcTBYeT STAHON M HA
OpPraHH3MBbl }XHBOTHBIX. )
Meranon — sigosuroe semectso. IocTymenne B
OpPraHMsM dYenoBeKa 25 r merTaHo/ia BHI3LIBAET
CMepTh, & MeHbIIIee KOJINYEeCTBO — CJETNoTY.

BLIBOALI

CnupTel — NpOM3BOJAHBIE YIJIEBOJAOPONOB, B
MOJIEKY/IaX KOTOPBIX OJIMH MJIH HECKOJHKO ATOMOB
I'mjiporena samMenieHbl Ha IHAPOKCHILHLIE IPYTIIILI,

Pazamuaror ofHOATOMHBIE, IBYXATOMEBIE, TPEX-
dromabie ciupThl. O0an GopmMyna HaCHIIEHHEIX
oxunodromubix cimpros — C H,,,,OH.

Baxueiimue couprsr — meranon CH;OH u ara-
umox C,H;0H. 910 Gecupernsle :HIKOCTH ¢ Xapak-
TepPHBIM 3aMaXO0M.

Meranon u sTaHon — roprwure Bemectsa. OHI
PearupyloT o meJOYHBIMH MeTaJdJdaMH, NpH
HarpeBaHHH OTIIETLIAIT BOLY.

IlpoMelIeHHOCTS BBITYCKACT METAHON W 9Ta-
HOJ B 0ONBIIOM KOJHYECTBe. JTH COETHHEHHS
HMCIIOJIB3YIOT B XHMHYECKOI NPOMEIILIEHHOCTH KaK
PACTBOPHTEIH, & ITAHOJ — ellle H B MeTHIHHE, /I
MBrOTOBJIEHHHA JIMKEPO-BOOYHEIX HAITHTKOB, fARor-
/la — KaK KOMIOHEHT TOpIYero B JBHIaTeNsX
BHYTPEHHETO CropaHMsi.

DTanoJ, MONAAas B OPraHA3M, BEISLIBAET ONbHA-
penne. Iocrosnnoe ynoTpedjienne COHPTHLIX HA-
IIHTKOB NPHBOIHT K AJIKOTOJH3MY.

MeTaHoJ — YPe3BLINAHHO AJIOBHTOE BEIIeCTBO.

9

214. Kakue OpraHuYecKue coefuHeHMs Ha3blBaioT cnupramu? Hakoe
COCTAB MONEKyN HaCkILWEHHbIX OHOATOMHBIX CIUPTOB?

215. 3anuiunTe ANEKTPOHHYIO U CTPYKTYPHYIO (GOPMY/Nbl MONEKYNbLI 3TAHO-
na, noKasae BO BTOPOi GopMyne cMelleHne oBLuX 3NEeKTPOHHLIX
nap v HeGonbilue 3apapbl Ha atomax OKeHreHa u MaporeHa ruapok-
CHMNBHOW TpyNnbl.

216. Hak ¥ noyemy BAMAET BOAOPOAHARA CBA3L HA ¢M3nHEecKHe CBOACTBA
cnupToB?

217. [ONMWKTE CXEMBI PEBKLMIA K NPeBpaTHTE WX B XHMUHECKHE ypaBHEHWUA:

a)CHyO0H + 05 — ..} 6) CH;OH + Li—....

218. Hanuwurte ypaBHeHue peaxuuu ropeHus O[HOATOMHbBIX HaChilLEH-
HbIX CIMPTOB, UCMONL30BAB UX O6LLYI0 GopMyNy.

219. MoueMy METaHO/ W 3TaHO/, UMER B MOSEKYNaX TMAPOKCUNBHBIE MPynnbl,
He NPOSBARAIOT OCHOBHbLIX CBOWCTB, KaK, Hanpuvep, HaTpWi TMApoKeHa?

220. Kakue Macckl 3TaHona W HaTpus NpopearnpoBany, ecnu Bhifent-
nock 224 mn Bogopopaa (H. y.)?

221. Buigegute dopmyny OAHOATOMHOFO HACHILWEHHOTO CMMPTa, ecnu

Mmaccosas aonst Okcurena B Hem cocraensert: a) 50 %; 6) 26,7 %.
2922 Cmellany OaMHAaKOBLIE KONWYECTBA BelLecTBa MeTaHoNa 1 3TaHona.
Bhiuvcnure MaccoBbie AonM CNUPTOE B CMECK.
2923, CocTaBbTe TEPMOXMMMUYECKOE ypaBHeHUe PearLik ropeHra ataHona,
ecN1 Npy cropaHnu 9,2 r cnupTa BbiaenaeTcs 27,42 g TennoThl.

- 5 MmuuepuH

Marepuan naparpaga NomMoXeT Bam:

BLIFCHWTL CBOWCTBA MUWUEPHHE;
y3HaTb 0 chepax NPUMEHeHHs rulepuHa.

157



erca zauyepun' CyHi(OH), (pue. 76). IOpyroe
HA3BAHNE COBJIMHEHNA — zauyepoa. B npupoge
9TOr0 CHUPTA HEeT, HO €ro NpOH3BOAHEIE —
SKUPBl — OUEeHb PACIIPOCTDAHEHEI B PACTHTENb-
HOM M KMBOTHOM MHpe.

Puc. 76.
e CrpykrypHas (hopMyna MOJEKYILl TIHLepH-
MOAENb MONeKynbl A
rAMuepuHa (I:H2— (;JH = (FH;.
OH OH OH

Pusuyeckue csoiicrsa. munepus — 6Gecuser-
HAA BABKAA KHUIKOCTh Ges sanaxa, ciafkas Ha
Bryc. CoepuHenste HEMHOTO THAMKeJee BOJABI, CMe-
IIMEBAETCHA ¢ Heil B N100bIX COOTHOLIEHHAX ¢ obpaso-
BaHWEM pacTBopa. [NHIepuH MOMKeT NOrjaomAaTh
eaary (no 40 % csoeii maccer). 9To CBOMCTBO Bemje-
CTBA HASHIBAIOT MHTPOCKONMYHOCTRIOY .

NABOPATOPHbIM OMbIT Ne 19
PﬂCTBODHMDCTb rmuuepvHa B Boae
B npobupky Haneiite 0,_5 MJ DIMNEpHHa M JobaBbTe K Hemy
TaKoi e o6bem Boasl. Ilepemetnaiite cmMech KMAKOCTEH CTEKIAH-
HOIf nano4ukoii. PacTBopsieres jin raulepus B Boje?
Cogepatnmoe NPoSHPKY COXPAHNUTE A CAEAYIOMMX ONBITOB.

Inunepnr C3H,(OH); kunmT, pasnarasck, IpH
+290 °C, 1. e. npu Gosee BHICOKOI TeMIepaType,
YeM OJJHOATOMHBIH CIIMPT ¢ TAKUM Ke KONHYecTBOM
aromoe Kapbona B monexyne — C;H,OH (. kum.
+97 °C). 3T0 ¥ HOHATHO, TAK KAK BOJAOPOAHBIX CBH-
3eil B TPEXATOMHOM CIIHPTe 3HAYHTENLHO Bojblle: B
KA I0H ero MoJsiekyJie coxeprxures Tpu OH-rpynmsr.

Xumudeckue coiierea. I'Tuuepun pearupyer He
TONBKO € AKTHBHLIMY METAJLIAMM, HO ¥ ¢ HEKOTOPHI-
MH HEPACTBOPHMMBIMH ocHopanuAMu. Taxum obpa-
30M, 0H DOJIBIIIE HATTOMHHAET KHCJIOTY, Y€M METAHOM

: Hassaume npoucxomur 0T I} eueckoro cnosa glykys — coajiunii,
TepMHUH NPOHCKOANT OT rpeYecKiX cllos hygros — snaxnabii, skoped —
Habmonaw.

158

IpocTefiniuM TPeXATOMHBIM CIIHPTOM SIBJIs- '

i erason. OJHAKO BOLHBIA PacTBOpP IJMLEPHHA
TaKJe He M3MeHAeT OKPACKH HHIMKATOPOR.

JIABOPATOPHbIM OMbIT N2 20

WccnenoBaHue BOAHOTO pactsopa

rnuuepuHa MHAWKATOPOM
€ MOMOIIBIO CTEKJIAHHON NANOYKH NEPEeHEeCHTe Karllio BOLHOIO
pacTBOpa rAMIEePHHA, IPUIOTOBJIEHHOTO B npeAsAyIIeM onkITe, Ha
HONOCKY YHHBEpcanbHOI uaguKaToproit 6ymaru. Hro naﬁ:no.ua?—
pe? ComepsKATCs I B BOAHOM PAacTBOpPE DIHIEPIHA worst H', OH ?

Peaxyuu ¢ memannamy. anuepun
B3AMMOJEICTBYET CO IeNOYHBIMH MEeTal"
namu (pue. 77):

CH,OH CH,ONa
2CHOH +6Na — 2CHONa +3HyT.

1

CH,OH CH,ONa

rIMIepHE TPUHATDHI TIHIEpaT

Tlepey npoBeAeHAEM COOTBETCTBYIOIIErO

Puc. 77.
PeaHuun HaTp1A ONBITA DIHIEPUH HEOOXO0AMMO OAOTDETE.
C rnuuepuHom Peaxyuu ¢ Hepacmeopumviiu 0CHO8A-

nuamu. TnniepsH, B OTIHYHE OT OITHOATOM-
HBIX CIMPTOB, BCTYIIAET B PEAKIMH C HEKO®
TOPBIMH HEPACTBOPHMBIMI OCHOBAHMAMH.

NTABOPATOPHbIM OMNbIT N 21

PeaKuus ravuepuHa
¢ kynpym(ll) ruapoxcuaom
B npobupky HaseiiTe 2 M pACTBOpA IIeI0UH, nobaBeTe u?cmmm
kanens pacreopa kKynpym(Il) cynspara 1 cMeck nepeMeIaiTe cTeK-
naHHON namoukoir. OcasoKk KaKoro CoefHeHHH obpazosayica?
TMonyueHHYIO CMeCh € 0CaKOM nobaepTe B IPOOGMPKY C PACTBOPOM
raunepuHa (M3 NpeAbAYINero ontrra). Copepiumoe npobupEM
nepemertnaiire. Yro uabnionaere?

Kynpym(II) ruppokcns, BaaMMOJeiicTBY S ¢ TJIH-
HepUHOM B IIeNOoYHON cpeje, PacTBOpAETCH, M
obpasyercs TeMHO-CHEHIl PACTBOP COJIENOA00HOTO
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Puc. 78,
NpumeHeHHe
rMuepuHa:

a — B KocMme-
THYECHHX
cpejcTeax;

6 — B nexkapcT-
BEHHBIX
npenaparax
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coelMHEHHHA. Y IPOUeHHEI BADHAHT XHMUYECKOT0
YPABHEHHA:

CH,0H CHO
CHOH + Cu(OH); - CHO” Y ¢ 21,0
CH,0H CH,OH

TI'openue. Ilpn NOMKUraHNY HA BO3LYXE TINIE-
PHH TOpDHT ¢ ofpasoBaHMeM YIJIeKHCJIOrO rasa u
BOJSHOTO TADA.

» Hanmmmure ypaBHEHWUE 3TOi peaKilnu.

Honyuenne. I'MUIEpHHE NOAYYAI0T B NPOMBINI-
JIEHHOCTH NPEHMYNIECTBEHHO 13 3xupos (§ 28). Bro
coeguHeHKe DELIO BrepBhle nojaydeHo 8 1779 r.

IIpamenenne. Imunuepus ABISETCH KOMIOHEH-
TOM MBLIA, 3yOHEIX MACT, KOCMETHYECKHX CPEJICTE,
JeKaperTBeHHEIX npenapaTop (puc. 78). Bnarogapsa
BEICOKOH PHIDOCKONHYHOCTH OH BAU[MIAET KOXKY
or nepeckixanus. FiMiepun fobaBIAOT B HEKOTO-

phle NUIEeBkble NPOAYKTEHL AJIA NPUAAHUA UM CIaj-
KOT0 BRYCA.

Tiuuepus TaKiKe HCHOMB3YIOT JJIst NPOUBBOACTBA
HUTPOTIHIEPHHA — OZHOT0 U3 CHIBHeHIINX B3PhIB-
UYATHIX BELECTB, ChIPbA AJIA MSTOTOBJIEHHS MOPOXa
1 puHamuta. Hurpormuiepun B Gonemmx osax
apoeut. Opnakxo ero 1 %-if cnupToBRIT pacTBOp
NPEMEHAIOT NpH 3a0076BAHMAX CEPALA B KAYECTBE
COCYAOPACHINPAIONIErD cpefcTea (puc. 79).

Puc. 79.
Kancynbi

¢ pacTeopom
HUTPOINHULEpPUHA

?

224,
225.
226.
227.
228.

229,

Tmuepun C;H (OH); — npocreiinnii TpexaTom-
HEI cnupT. 910 GecuBerHas BA3Kas KHIKOCTB CO
CIAJIKMM BKYCOM, He HMEIOIas 3anaxa.

Tanuepud B3auMOAEHCTBYeT €O IeJTOYHBIMH
MeTallaMH, HEKOTOPBIMH HEPACTEOPHMBIMH OCHO-
BaHMAMH, TOPHT Ha BO3IYyXe.

I'anepHH noay4awT U3 mupos. Ero uenoasay-
0T B NPOM3BOACTBE KOCMETHYECKMX CPeICTB,
JeKapCTBEHHBIX NPenapaTos, HHTPOTAMIEPHHA,
MHOrjga — B MHIIEBOIH NMPOMBIILIIEHHOCTH,

K KaKo#t rpynne crnMpToB OTHOCKTCA MUUEpUH?

KaK MOKHO OGBACHWTD BLICOKYIO BASKOCTL FULEepnuHa?

TMoyemy FWLEpHH HeorpaHUIEHHO pacTBopsieTcs B Boae?

HaK MOMHO OTNWYKTL MULEPUH OT 3TaHona’?

Kaxan macca HaTp1A Npopearuposana ¢ IMUWUepUHOM, ECNH BeIAEH-
noce 280 Mn Bogopoaa (H. y.)?

B pesynsTaTe cropaHus cnupta o6pa3osancck 3 MO/b YINEKHCIONo
raza v 4 mMonb Boabl. Ha3oBWTe 3TOT CNMPT, €CNKM ero MonspHas
macca cocTaenaet 92 r/monb.

230. BblYMCIUTE MACCOBYIO SO FULEPUHE B €r0 BOAHOM pacTsope,

ecnu Monexyn Bofbl B Hem B 8 pas 6onblue, 4em MOoNexyn rauue-

6 Kap60oHOBbIE KUCNOTbI

Matepunan naparpada nomMoXeT Bam:

OTAMYaTh HapGOHOBLIE HWCNOTLI OT APYrUX OpraHu-
YECHHUX COBAMHEHHHA;

Y3HaTb 0 PACNPOCTPaHEHHOCTH KaPOOHOBbLIX KMCOT
B Npupoae.
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B maTepuaJe 3TOr0 1 HECKONBKHX HOCAEAYIONIHY
naparpadoB pedk NoifeT 0 CoelUHEHHAX Kiacca

KapOOHOBHLX KUCAOM., DTH COBMHEHNH OTINIAIOT-
CH OT CHHPTOB HAJMYNEM B MOJEKYJIaX HOBOM
(QYHROMOHANBHONH TPYNNB — KAPOOKCULLHOIL

-¢Z ., nau ~COOH.
OH

: lIDUH’i}BO;[HME YrIaeBoaopoaoE, MOMEKYIbl KOTOPBIX coliep-
JAaT 0JIHY HJIH HECKOJIBKO I{ﬂ[}l‘ill[((‘.“ﬂhlibi,\' I'PYIIIl, HA3BIBAKOT
l{{l]}ﬁtlllﬁBhIMl! KHCIOTaMH.

Obmas GopmMyna KapSOHOBBIX KHCIOT, cogepaa-
UMX B MOJIEKYJIAX OJ{HY KapDOKCHIBEHYIO IPYIITY, —

+0
R-C___ , unu RCOOH.
OH

Pacnpoerpasensocts B npupone. B pactutens-
HOM MHpe BCTPeYalOTCHA pPasiudHble KapOoHOBLE
KHCIOTH. TpuBManbHble HASBAHUA BTHX COEJlHHE-
HUI 3244CTYI0 TPOMCXOAAT OT HAZBAHMIT pacTeHwmit,
B KOTOPHIX OHM HaxopaaTcH (tabna. 2, puc. 80, a).
KapGoHoBbie KHCIOTH OGHADYIKEHBI H B OpraHu3-
MaX HACEKOMBIX, MJICKONMTAIIIMX, 4YeT0BeKA
(rabn. 2, pue. 80, 6).

Puc. 80,
O6HapymeHue
KMEnoT
C NOMOLbIO
YHUBEpCanbHOro
WHAWKaTopa:
a — B coxe
NUMOHa;
6 — B Bhifle-
neHusax
MypaBbes
Knacenduranusn. KapGoHoBrle KHCIOTEI Kiac-
CcH(UIMPYIOT, YYATHIBAA OCODEHHOCTH COCTABA M
CTPOEHUH HX MOJIEKYI.
Ilo umcny xapGOKCHIBHEIX TDYNI B MONEKyJie
KHCIOTHl JeNAT HA MOHOKAPOOHOo&bIe (MONEKYIIBI
copepkar opny rpynny —COOH), durxapbonossie
(aBe rpynnsr ~COOH) u T. 1.
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Tabruya 2

KapGoHoEBIe KHCIOTEI B IPHpOae

Kucaora MecToHaAXOKIeHHe
MypaBbHHAR Henean Mypasses, mHenHHBIH 871, Kpanusa
VECyCcHAH Moua, 10T, KHCIOE MOJIOKO, HEKOTOPble PacTeHUHA
MacasHAH ITporoprJjoe cIMBOYHOE MACIO
BanepbsaHopas | Kopens sajepbaHbl
HanpoHoBasd Koanii sxup
O.I'IQHHOBBH OHHBKDBOB MACIO
llapenesas Ilaeens, peseds
Hurapras Suraps, Gypeiil yrois, HEKOTOPbIE PACTEHUA
MonouHas Kucnoe MONOKO, ChHIP, KBANIEHAA KalycTa, CHIOC
B MBEIINAX (HAKATLIHBAETCH BO BpeMs HX paloThi)
HAbGnounas Hb6noku, pabuna, BUHOIPAL
Jinmonaan IIurpycosnie
B 3aBMCHMOCTH OT HANWYUSA KPATHBIX CBAIEH B
YrAeBOAOPOSHEIX OCTATKAX MOJIEKYJl PA3nm4aior
HACHIUYEHHBLE W HEHACHLUeHHbLE KHCILOTHL.
MoRoKapGOHOBEIe Epome Toro, kapGoHOBBIE KHMCIOTH JENAT Ha
KHCJIOTHI Huzwue (X MONEKYJIBl cogepsxar menee 10 aTo-
0 moe KapGona) u ssicuiue.
R—Cﬂ Obmiast (hopMysa HACHIIIEHHBIX MOHOKapbo-
“OH noseix kuenor — C,H,,,,COOH.

Puc. 81.
MacwrabHan

Mogens Monexynbt

MYypaBbHHOR
HMCNOTHI

P CocraBbTe CTPYKTYPHEIE (hOPMYABl MOJEKYH
HACKIIEHHBIX MOHOKAPBOHOBEIX KMCIOT, COAEpP-
FAIAX ofuH, ABa 1 Tpu atoma Kapbona.

MoJieKyJibl TPOCTEHIINX 110 COCTABY KHCJIOT —
mypassnnoii HCOOH (pmc. 81) u maeesnesoi
HOOC-COOH — He HMET YrIeBOJOPOAHBIX
OCTATKOB.

Haszpauus. JIna xapOOHOBBHIX KHCHOT Yalule
yHoTpebaaioT TPHBHANEHBIE HABBAHMA:

HCOOH — mypaBbuHAA;

CH,COOH — yxcychan';

. Ins npocrefiuX MOHOKAPGOHOBHIX KMCJIOT CYIIECTBYIOT W JIATHH-
ckme nagpaaua: HCOOH — gopuuarnasn kucnora, CH;COOH — anerat-

HaA KHCJO0TA.
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CH;CH,COOH — nponuoHoBas;

CH,CH,CH,COOH — macnsnas.

Cpean BRICIIMX KHMCHAOT BayKHEHITMMH HBJISIIOT-
Cs HACBINIEHHBIe KHCJIOTE — NajbMHUTHHOBAS
015H@1000H H CTeapHHOBaA 017H35000H (pHC. 82),
a TakiKe HeHachleHHas — onenHosas C,;H,3,COOH,
unu CH3—(CH,),~CH=CH—(CH,),-COOH. Panrme
9TH KHCIOTHI TONYYAIH TOMBKO U3 PACTHTENLHEIX 1
MHMBOTHBIX JKMPOB, MOATOMY UX €Ille Ha3BIBAIOT Heup-

HbLMU KUCJIOTAMH.
Puc. 82,

Macuwra6Has P Ty
MOAENb MONEKYNbI

CTEapUHOBOW KUCNOTLI -

KapGoHoBEIE KHCIOTEI — IPOM3BOJHEIE YTIEBO-
MOPOJIOB, MOJEKYJIbI KOTOPLIX COAEPRAT OIHY MK
HecKoabKo KapOokemasueix rpymn —COOH. ITo
KOJIMYEeCTBY 3THX IDYIINI' B MOJEKyJie Pasauyaior
MOHOKAPOOHOBEIE, MHKAPOOHOBEIE KHCIOTHI K T, /1.
Kucaorsl, KOTOpbIe NPOMCXOAAT OT HACKIIEHHBIX
YTJIeBOOPOOB, HAZKIBAIOT HACHIIEHHLIMH, a CO-
pep:xamue 10 u 6onse aromos KapGona B moJe-
KyJlaX, — BRICIIHMH.

Obman cbopmyuq HACBINEHHBIX MOHOKApGOHO-
BeiX KHcaor — C Hy, . ,COOH.

KapGoHOBEIe KHCJIOTEI PACHPOCTPAHEHBI B IPH-
poae.

Jna kapOOHOBBEIX KHCJIOT Yalle ymoTpetiasiorT
TPHBHAJIbHBbIE HAZBAHWUSA, CBASAHHBIE ¢ NPHPOIHEL-
MH HCTOYHHKAMM COeIHHeHHI.

231. Hakue coefvHeHus Ha3bIBaKT KAaPGOHOBLIMU KUCNOTaMKU? Ha Kakue

TUNB! UX AENAT K N0 HaKKUM NPU3HaKam?

2

32. Boinuuwute U3 naparpada CBELEHWA O MYPaBbMHOH W YKCYCHOW

KWCNOTax U BHECUTe Ux B Tabnuuy:

dopmyna | Hassanwe Tun MecToHaxomaeHue

233. Hahgure COOTBETCTBHE!

06Lwasn popmyna Tun coeguHeHnsa

1) CHz:40H; a) MOHOKapBoHOBan KUCNoTa,
2) C,Hapy_1(OH)a: 6) O\HOATOMHBIN CUPT;

3) C,Hy,,,1COOH; B) TPEXATOMHBIH CNMPT.

HazoBuTE MMHWMANLHOE 3HAYEHWe MHAEKCa N ANA Kamaod obuen
GopMynsl.

234, Haipaute COOTBETCTBME:

Tvn K1cnoTsl
a) MoHOKapboHOBas,

HasBanne K1caoThl
1) MmypaBb1Has;

2) yHeycHas, 6) HacblleHHasn,
3) MacnaHas, B) HEHAChILEHHasR,
4) onevHoBas; r) BeiCIIanA.

5) cTeapuHoBas;

235. Onpepenvte Gopmyny HachlWeHHON MOHOKap6OHOBOH HKWCNOTHI,

MonspHas Macca KoTopoi pasHa 60 r/mone.

236. Buiseaute Gopmyny HackiLEeHHOW MOHOKapBOHOBOM KMCNOTLI, Mac-

coeas nons OKCMreHa B KOTOPOW cocTaenser: a) 69,6 %; 6) 0,432.

237. CMewanu oAMHaKOBLIE KONMYECTBA BELeCcTBa MypaBbUHOW KUCNO-

Tbl, YKCYCHOM KHCNOThI W BOAbI. BuiuWCIMTE MacCOBLIE AONM KUCAOT
B 06pa3oBaBILIEeMCA PacTBope.

27 YKcycHas Kucnora

Marepuan naparpada noMOXeT Bam:

NOHSATE CTPOEHUE MOSEKYNbI YKCYCHON KUCNOTLI,
BLISCHUTL CBOWMCTBA YKCYCHOM HMCNOTHI,

y3HaTb O NONYYEHUH W NPUMEHEHWU YKCYCHOW
KUCNOTI.

Bo[HBLT paCTBOP YKCYCHOM KHCJIOTE], H3BECTHBII
o, HABBAHMEM ¢yKCYyC#», JIOAM YMENH TOTOBHTH
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Puc. 83,
Yreyc

Puc. 84,

Mopaenu Mmonexkynsl
YHKCYCHOH KHCNOTHI:

a — WapocTepHHeBan;
6 — macwrabHan
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enje B gpepHocTH. HblHe npoMbiIeHHOE
BBIIYCKAET CTOJIOBEII YKCYC — PACTBOD ¢ Ma
cosoit goneit kucrmorsr 9 % (puc. 83). Ep
HCIIONB3YIOT B KAMKJ0I CeMbe JJIA PA3IHYH
nene.

XUMHKH HCIONB3YIOT M APYIOe — «3TAaHOBA
KHcaoTas. OHO YKA3EIBAET HA TO, YTO B MOJe
KyJie 3TOro COeAMHEeHNA, KAK H B MOJEKYJI
arana, umeercs Apa atoma Kapbona.

Crpoenne Monexyasl. Xumuueckas popmy-

na yreycHoit kucnorsl — CH4;COOH, a erpyx-

TypHas hopMyaa MoNeKynsl (puc. 84) —

a e

B mMonekyne yKCYCHOH KHCIOTHI COJlepIKATCH

yraesofoponsslil octatok —CH; u kapBoxcunbHan

rpynna —COOH. Arom Orcurena, coefiMHeHHEIH ¢
aromom Kapboma nasoiiHo# cBA3BIO, BHI3BIBAET
CHIIBHOE cMeleHHe ofmiell aIeKTPOHHON Napsl B
IHJPOKCHILHON TpyIIIe:

H-C-C’% s

e i

I YOe=H:
H

Csze O—H B Monexkyle yKCYCHO# KHCIOTHI

fonee NONAPHA, YeM B MOJEKYIax cnupros. [Toaro-
MY COeJHHEHHe IIPOABJISAEeT B BOJHOM pPACTBOpe
KHCJIIOTHBIE CBOMCTEA.

Duanyeckue ceoiictea. B o0BIYHBIX yCNOBHAX
YKCYCHAS KMCI0TA — GeCUBETHASN JKHAKOCTE C pea-
KHM sanaxom. ITpn noHMsKeHMM TemuepaTypsl o
+16,7 °C oHA KpHCTANIMAYETCH, Kak Gbl 3aMepaas

Kpome HasBaHMA «YKCYCHA# KHCIOTas

Puc. 85.

ByThIIKA C YMCTON
YKCYCHOH HWCNOTOM,
HaxofswWanca

B NpoXnagHom
nomeLieH

Puc. 86.

Peakuun yKCyCHOH
Kuenotel ¢ kynpym(ll)
OKCUAOM

(puc. 85). IToaroMy YHCTYIO YKCYCHYIO KMCIO-
Ty uHOTZA HaskiBaloT nexsHoil. Temneparypa
KuneEns coegunenns pasaa +118,1 °C. Ona
BEIIIE, YeM TeMIEepaTypa KHIeHHs 3TaHoJa
C,HOH (+78,3 °C). 910 obycnonneno obpaso-
BAHMEM B KHcJloTe DoNbInero uucyia BoXopos-

HBIX CBAZell (B ee Mojnexyjne — jiBa aToma
OKCHI'eHa, TOT/la KAK B MOJeKyJe CIupTa —
OfHH).

VreycHasa KHCIOTA CMEIIHBAETCH C BOOI
B mMoBHIX cooTHOIeHUAX ¢ oOpasoBaHHeM
pacTBOpA.

XuMHYecKHe CBOHCTBA. Y KCYCHAH KHCIO-
Ta, KAK ¥ HeopraHnYecKue KHCJIOTHI, AHCCO-
OMUpPYET B BOJHOM DPACTBOpPE HA KATHOHEI
Tuaporena 1 AHMOHBI KMCJIOTHOIO OCTATKA:

CH,COOH & H' + CH,COO".
Dror npolect NPOMCXOAMT BCIEACTBHE pas-
pHIBA KOBANEHTHEIX IIONAPHBIX CBA3EH O-H.
Obpasylomuecs KaTHOHEI T'HApOreHa BBISHI-
BAIOT H3MEeHeHHe OKPACKH HHAMKATOPA.

VrcycHas KucjioTa ssasercs ciuaboit; B ee
PACTBOpE COMIEPIKMTCH 3HAYMTENBHO GonpIie
MOJEKYJ cOeMHeHns, YeM HOHOB.

Crpykrypuas (Gopmysia aHHOHA YKCYCHOI
KHUCIOTBI —

0
CH-C?
5~ C, o,
a ero Hagpanue — anerar-uoH. Cosu YKCyCcHOI
KHCIIOTE HAZKIBAIOT ayemamamii.

Peaxyuu ¢ memariamu, oxcudamu,
zudporcudamu, conamu. YKCyCHaA KHCIO0-
Ta BaanMopeiicTByeT ¢ mMerannamu (¢ BeLje-
JIeHWeM BOJOpOfia), OCHOBHBIMHU M amdorep-
mriMp oxcmpamu (puc. 86), ocnosaHmammn,
amGoTepHEIMI PTHAPOKCHAAMH, HEKOTOPEIMH
cosAME CAabBIX KHCIOT (HampumMep, ¢ Kapbo-
HATAME).

IpuBosuM ypaBHEHHe PEAKIUM KMCIOTE €
MEeTAILIIOM:

Mg + 2CH;COOH —> (CH;C00),Mg + H,T.
MarHU AneTar
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Pwe. BT.

Peakuun conu
Deppyma(lll)

C HaTpMH aueTaTom

0
CHa—CfOH +HO-CyHy 7———= CH,;-C

VHCYCH&HA KHCJIOTA STHIOBLIE cnupT

O6patuTe BHAMaHue: B GPopMyIax coneil opra
YEeCKHMX KHMCJIOT CHAYANA 3AINCHIBAIOT AHMOHEL,
3aTeM — KaTHOHEL. '

B MOHHO-MONEKYNADHBIX YPABHEHUAX YKCYC
KHCJIOTY KaK clabyio NpelcTaBIfaoT B HeQHCCOMy
MpoBaHHOI dopme: '

CH;COOH + NaOH — CH;COONa + H,0;
CH,COOH + Na* + OH™ - CH,CO0 + Na* + H,0
CH,COOH + OH - CH,C00™ + H,0.

» HanmuiumTe ypaBHEHHE PeakiMy YKCY:
KHCJIOTEL € PACTBOPOM Kajuili KapOoHAT:
MOJNIEKYNSAPHO# M HOHHO-MONEKYJIAPHO
thopmax.

AneraT-noHBI B PACTBOpPE MOKHO ODHApDY-
WHTh, eciH A0BABHTHE K HEMY HECKOJIb
KalleJb PACTBODPA, COAEPIKAIIEr0 KATHO!
Fe®'. B peaynerare peakunu jULKOCTE OK
IIUBAETCH B TEMHO-KpacHBIil nBet (puc. 87).

Pearxyuu co cnupmamu. Icmepot. Y
Hafd KHCJIO0TA B HPHUCYTCTBHH KOHIEHTDH
BaHHOH CcynbhaTHOH KHCIOTHI pearupyer ¢
aTUNOBEIM cnmpToM. Oprasuyeckoe coepyHe-
HHe, KOTOpoe 00pasyeTcs IIPH 3TOM, OTHOC
€l K KJIaccy 3CTepoB:

H3SO,(kony.) #0
~0-CyH;
ITHJIOBEII acTep
VHCYCHOM KHCIOTH

+ HgO;

Scmepbt AGIAOMCS NPOUIEOIHBLMU KAPBOHOBHLE
Kucnom, 8 monexynax womopoix amom l'udpozena
KapooKcunbHOl 2pynnbl 3aMeulen Ha yznesodopod-
Hbili ocmamox. Ob6man ¢opmyna scTepoB —

20
RwC\OR' nin RCOOR'.

Peaxnum mMexay compTaMu ¥ KHCIOTAMH HAZE- |
BAIOT peakyuamu semepuurayuu. OHN ABIAIOTCH
obparumeivu (§ 11). Ilna Toro, 4To6s1 0CYIIECTBUTE |
NPAMYIO DEAKIIHIO, T. €. HOJYHHTE 3CTep, HyKHO yia-

! DTH coe/MHEHNA PaHee HASKIBATH CJIOMCHBIMH 2(DHPAMIL.
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JNATH 9TO BEIECTBO MM BOAY W3 DEAKIMOHHOMH
cMecH (HaIpUMep, MepPeroHKoiH).

3crepsl ¢ HeBOALLWMMH MONEKYNAPHBIMK Macca-
MW — 6ecLBETHbIe MHAKOCTH, 00bIYHO MMelolHe
npuATHBIA 3anax. OHM HepacTBOPHMBI B BOAE, HO
pacTBOpSIOTCH B OPraHM4ECHMX pacTBOpHTENSX.

3crepsl 06ycNaBNMBalOT 3anax MHOMMX LiBETOB,
dpyKTOB, ApYrMx pacTteHui (puc. 88). Hemano
aCTepoB ABAAIOTCA KOMINOHEHTaMH AyX0B, pasnuy-
HbIX KOCMETHYECKHMX CDEACTB, HeKoTopbie cogep-
HATCH B KOHAMTEPCKUX M3AENHAX M HANUTHaX.

3cTepbl
-0
R-Clorr
a2 3 \

Puc. 88, J,r
NpupogHbie d s
HCTOYHHHH
3CTEpOB

Ilonyuenne. YKCYCHYIO KHMCIOTY IIOJNydaloT B
snabopaTopuy peakuueil obMeHa MWy ee TBepAOi
CONMBIO M KOHIEHTPUPOBAHHOI CyNb(aTHOH KHCIO-
Toii. BaanmojieiicTBre cOeIHHEHHI OCYIECTBIAIOT
IpH HATPEBAHMH; YKCYCHAR KHCJI0TA BBIIENACTCH B
razo06pasHoM COCTOAHMH:

2CH,COONa + H,S0, (xomu.) — 2CH;COOHT + Na,S0,.

YKcycHas KMcnota obpasyercsi NP1 OKHC/IeHHH
3THMAOBOro CNMpTa B ero BOGHOM pacTBope KHC/0-
pogom Bo3gyxa C y4acTHeMm 0cCOBbIX GaKTepHA.
Peakuus NpoMCcXoAuT, ec/iH MaccoBas Aons cnupTa
B pacTeope He npessiwaeT 10 %. Mpolecc Ha3biBa-
10T YKCYCHOKHC/ILIM GpOoXeHHem. Takum crnocobom
(crucaHmuem BHHa) B ADEBHOCTH TOTOBHAH yKCYC.

Ipumenenne, YKcycHasi KHCJIOTA — MepBad U3
KapBGOHOBBIX KHMCJOT, CTABIIAT M3BECTHOH desoBe-
ky. Ee mIMpoKo NpHMEHAIOT B XMMHYECKO#H 1 NHIIe-
BOIl IPOMBIIIJIEHHOCTH, AOMAalTHEM xoasiicTBe.
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¥keyenan gucinora CH,COOH — pammueitmasn
KapboHOBAaA KMCJIOTA. DT0 GeclBeTHAR JKHIKOCTD
¢ Pe3KHM 3amaxoM, CMeLIHBAImAafcH ¢ BOOOH B
JI0GOM COOTHOMIEHHH ¢ 06Pa30OBaHHeM pacTBOpa.

¥keycHas kucHoOTA ABARETCHA cAaboil KHCAOTOl.
Ona B3auMopeiicTBYeT ¢ MeTAILIAMM ¢ BEIIe/IeHIeM
BOJIOPO/A, OCHOBHBIMH M aM(OTePHBIMU OKCHIAMH,
OCHOBAHHAMM, aM(OTEePHBIMH THAPOKCHIAMHE,
HEKOTOPHMH COIAMM. Y KCYCHARA KHCIOTa pearupy-
eT CO CIHpTaMH ¢ 06pasoBaHHeM 3CTepPoB — COoeIH-
HeHwuii ¢ 06mieii popmynoit RCOOR'.

YKCYCHYI0 KMCIO0TY HMIMPOKO HCIONB3YIOT B
NPOMBIIUIEHHOCTH, JOMAIIHEeM X03HiiCTRe.

?

238. 06bACHUTE, NOYEMy MONeKyna YKCYCHOM KHCNOTH auccouuupyer B
BOAHOM pacTeope.
239. HanuwwuTte ypasHEHUA peaKumil U aHTe HA3BaHUA WX npoqymam:
a) CH,COOH + Li — ...; 6) CH;COOH + Ba(OH), — .
CHLCOOH + Zn0 — . CH3;COOH + FeCO; —
240. Npueeaute no gea Mcnenynnpuux YpaBHEHHA, HOTOpble QTBEHBEOT
TaKUM MOHHO-MONEKYNAPHBIM YpaBHEHUAM:
a)H' + CH,C00™ = CH,CO0H;
6) S + 2CH,CO0H = H,S + 2CH,C00".
241. CpaBHwTe 3TMNOBLIRA CTIUPT U YKCYCHYIO KUCNOTY No cocTaey, cTpoe-
HUIO MONEKYN, CBORCTBaM W 3anonHWUTe Tabnuuy:

3TUNOBLIHA YreycHas
cnupT Kuenota

XuMHuecKan dopmyna
CrpyrTypHas dopmyna Monekynbl
Pusnyeckue ceoiicTsa
XuUMuyeckue ceoicTea
(YpaBHeHUA peakuui)

242. 410 TaKoe 3cTepbi? Kak MOMHO NONYHKTL 3TH COBAUHEHUA?

243. Hanuwure ypaBHeHWE peaHUWM YKCYCHOI KWCNOTHI ¢ METUNOBEIM
CTMPTOM M MPOKOMMEHTUpYIATE ero.
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244, OTHOCHTENLHaRA QOPMYNEHANA MAcca COMW YKCYCHOH KMCNOTLI COCTaB-
naet 142. Onpepenvte Gopmyny 3TOH CONKU M HA30BKUTE COEAUHEHHE.
245. BbluMCAUTE Maccy pacTBopa Kanui rugpoKcuaa ¢ MaccoBOi Aonen
wenouu 32 %, HoTop.ii 6L M3pacxoAoBaH Ha HerTpanuaauuio 50 r
pPacTBOpPa YHCYCHO! KUCNOTkI C MAcCcoBOM ionei Kucnotsl 12 %.
246, Hakve Macchl YHCYCHOR 3CCEHLMM M BOAL! HYMHO B3ATb NS NPUroToB-
nenun 400 r CTONOBOrO yKCyca — pPacTBopa YKCYCHOH KWUCNOTbl C
MACCOBOI aoner Kucnotel 9 %7? MpuMuTe BO BHUMaHWe, YTo yHeyc-
HaA 3cCeHUMA ABNAETCA PacTBOpOM, cofepwalium 80 % yHCyCHOH
HWUCNOTBI MO Macce. )
247. B peaynwrate B3auMoaencTBuA 35 r cMecH MypaBbWHOM U YKCYCHOM
KUCNOT C AOCTAaTO4HbIM KONMYECTBOM HaTpWit Kap6oHata BbieNHNoch
7,84 nrasa (H. y.). Onpepenute MaccoBble A0NU KUCNOT B CMECH.

MPAKTUYECKAS PABOTA N2 4
CBo#CTBa YKCYCHOW KWUCNOThI

OnbIT 1
[JeicTBUE YKCYCHOM KUCNOTHI
Ha MHAMKaTOP
IlorpysuTe CTEKJISHEYIO TANOYKY B PACTBOD YKCYCHOIl KHCIOTEL
M HAHECHTE ero KAILIO Ha IONOCKY YHHBEPCATLHONR MHANKATOPHOL
6ymarn’. Uro nabmonaere? Hannmmure ypasHeHNe 2JeKTPONHTHYE-
CKOH IMCCONMANY YKCYCHON KHCIOTEL.

on.iT 2
PeaKuus YKCYCHOH KMCNOThI C MeTaniom
B npofHpKY OCTOPOKHO MOMECTUTE HEOONBIIYIO TPaHysy HMHKA
1 Haseiire 1—2 MJ1 pacTBOpa YKCYCHOM KMCTIOTEE. Y10 NpOHeXomuT?
Ecnu NpUSHAKOEB DEAKIMM He 3aMeTuTe, HarpeiiTe cojepiKuMoe
npo0HpKH, HO He 10 KHIIeHHA.

onbIT 3
PeaKuysi YKCYCHO#M KMCIOTbI C OCHOBHBIM
(ampoTepHbIM) OKCHAOM

B npofupKy HOMecTHTe HeMHOro mopomka Kynpym(Il) oxenna u

HaneiTe 1—2 mi pacTBOpa YKeycHoil kucnorel. Uto Habmonaere?
HarpeiiTe cofiepsxumoe HPOGHPKHA, HO He 10 KHIeHMS.

! Vunurens MOXET NPeAJOKHTD JAPYTOil HHAUKATOD.
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onbIT 4

PeaKuus YKCYCHOW KUCIOTHI CO LEeNoYbio
B npobupky Hameiite 1 mu pacrso
pa yEcycHOll KHCIOTHD
JobaBbTe K HeMy Kammio pacrsopa derondranenna. Jonusaiite B
HpoBUpPKY HO KAIUIAM PACTEOD HATPHI THAPOKCHA. Mmpyﬁ’m‘i
BHeIHWIH s@deKT, KOTOPEIH YRAKeT, YTO KUCIO0TA MOTHOCTEIO npo-'
PEATHPOBAJIA CO IEJIOYRI0. :

OnbIT 5

PeaKuus yKcycHOW Kucnotsl
C HepacTBOPUMbIM OCHOBaHUWEeM
(amdoTepHbIM rMaPOKCHAOM) i
Be?oﬁﬁ;pxy Haneiite 1—2 M pacTeopa mesoum u JJ;otSaam;-m;JJ
KOJIHYECTBO DPACTBO 4
o v P pa kynpym(II) cynsgara. Yro ;|

HonefiTe K cMecH ¢ ocagxkom 2 M
pacTBopa
Yo mpoucxoauT B npoGupke? e
OnbiT 6

PeaKuus yKCYCHOM KMCNOThI C CONbIO

B npofupry HachnbTe HEMHOTO KAJbImil KapboHaTa ¥ AoneiTe
1—2 M pacTBOpa yKeycHoi Kucnots. Yo Habmonaere?

Bo Bpemsa npoBefieHNs KAXKAOro OMBITA BATHCEIBANTE CBOM aeit-
CTBHA B HAOIIONEHUSA B IOMEIIEHHYI0 HAsKe Tabnuny. [locie sasep-
HICHNS OIBITOB 3aNUIIUTe B TabITHIy BEIBOJEI M ypAaBHEHUS peaK-
IHH B MOJIEKYIAPHO 1 MOHHO-MONEKyIapHOil GopMax.

Hocnenosarensnocts
JeHcTBHIt

Onbum 1. feiicTBre YKCYCHOM KUCTOTH ...

.. ‘ I

Vpasrenue peaknuu (ypaBHeHNA peaKIuil):

Habmopenusn Briog

7
P
=

248. 06bACHHTE, C KaKOM LIENbIO B OMbiTe 4 UCNONL3YIOT WHAWKaTOP.
249. Karum Gynet pesynsTar onsita 6, ecnu KanbLiui HapBoHaT 3aMeHWTL:
) HaTpWil KapGoHaToM; 6) KanbLwii cynbdaTom? OteeTsl 0BoCHYyMTE.
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Hupbl

Martepuan naparpada noMoxer sam:
BLISICHUTL COCTAB W CBOWMCTBA MUPOB;
* MONY4WTb NPEACTABNEHWE O NPOU3BOACTBE TBEPABIX
W IUOKKUX IUPOB;
NOHATL BUONOTMYECHYIO PONb XUPOB B OpraHU3Me.

B npupoje NIUpoKO PACTIPOCTPaHeHE! CORIHHEHNA,
ofimee HASBAHME KOTOPBIX — JKMpHL. OHM XOpOIIO
MBBECTHBI HAM M3 IOBCEIHEBHOI skuanu (puc. 89).

O6man GopMyna MKHPOB —
CH,-0 —("J -R
(6]
CH —0—('13 -R,
(0]
CH2_0 _([I: _Rﬂ
0
rae R, R\, R" — yriesojopojHEle OCTATKH
(ob6BMHO OHH pasHbIe, HO MOTYT OLITE M OIH-
HAKOBBIMH).
Kuper yame Bcero 06pasyioT HACKIIEHHEIE
kuenoTs — mnansmuraHOBas Ci5H3;COOH,

creapunosas C,;Hy;COOH n HeHachIMeHHAA
oneunnosas C,;HgsCOOH (§ 26). Ecim B coctas
MOJIEKYJIEI KHPa BXOIAT TPH OCTATKA CTeapH-
HOBOI KHCJIOTHI, TO TAKOM JKUD HMeeT HasBa-
HUe mpucmeapuH, i TPH OCTATKA ONeHHO"
BOM KHCJIOTEL — MPUOIELH.

TIpupojHsie HPBl BCETAa COfepaaT mph-
MecH, Cpefi KOTOPEIX — JKHpPHBIE KHCJIOTHL,
BUTAMHHEI, ApYyTrHe OMOJIOrMYecKH BajXKHBIE
BeIlecTBa, BOJA.

Kaaccuduranus. B sasucuMocTH OT Npo-
Puc. 89. HCXOMIEHHA >KHPEI JeNAT HA JKUBOTHBIE H
Nuessie Xupbl pacTHTelbHEE.

173



370 MHTEpecHo
Hupuyio
TIOCYAY MOIOT
CHenHalbHBEIMH
CpescTBaMu,
KOTOpble
cogepxar
BelecTBa,
aTaendonmne
MOJIEKY B
JHpa oT
NOBEPXHOCTH
HOCYAbL, HO He
PACTBOpAIOLIIME
ero,

Hiueommbte Hupol (rOBAIKMI KNP, CBHHOE cano,
CHMBOYHOE MACJIO) COAEPIKAT NPEeHMYILeCTBeHHO
9CTEPHl TIMUEPHHA M HACBIEHHBIX KHCIOT —
CTeAPMHOBOH M NAJEMHATHHOBOIL. JHups Mopekux
MISKONHTAKIONE ¥ peid OTAMYAOTCA BBEICOKHM
cojlep:anuem JCTEPORB HEeHACHIII[eHHEIX EHCJIOT, B
MOJIEKYJIaX KOTOPBIX HMMEIOTCA MO MeHbIIeid Mepe

HeThsIpe JBOMHEIX CBASH.
BakHelluMyu cpelln pacmumenvHbix Heupos

ABJIAIOTCA MOACONHEYHOE, OJNMBKOBOE, KYKYpya-

HoOe, JbHAHOe Maclo. OHH COfepIKAT B OCHOBHOM
3CTepE! OJIEHHOBOW M JIPYIHX HeHACHII[EHHBIX
KHCIOT. B KOKOCOBOM 1 IaNbMOBOM JKMpax mpe-
061a1210T IPONSBO/IHbIE HACKIIEHHBIX KUCIOT,

Pusuueckne cpoiicTea. JKuBoTHBIE MKHPBI,
KpoMe pbibbero, SBISIOTCH TBEPABIMH BEIECTBA-
MH, 8 PACTHTENEHEIE — KUAKOCTSAMHE (32 HCKIIOUe-
HHEM KOKOCOBOTO U NAJIBMOBOro).

3anax, mBET ¥ BKYC JKMPOB OOYCIOBJEH, KaK
NPABUIIO, PA3ANYHEIMH IPUMECAMH.

JHupHl HEpACTBOPHME! B BOJIe, HO XODOIIO
pacTBOpAIOTCH B GeH3MHe, KepOCHHe, APYTHX Opra-
HHUYeCKHX pacTBopuTensx. IIpu BeTpaxmBazmm
FHUAKUX JKHPOB € BOAOH 00pasyloTcs sMyabCHH
(IpHMep TaKoii SMYNBLCHH — MOJIOKO).

TemnepaTyphbl IJIaBIEHUA MKHUPOB BABMCAT OT
TOrO, KAKMMH KHCIOTAMH OHM ODPABOBAHEL.
JHMpEI, MOJIEKY/NE KOTOPBIX CONEPIKAT OCTATKH
HaCBIEHHBIX KHCJIOT, UMEIOT Bojiee BRICOKHE TeM-
nepaTypel NJIABNEHMA M B OOBIYHLIX YCIOBHAX
ABNAIOTCHA TBEPABIMH. DCTepEl HEHACHIIEHHBIX
KHCJIOT — KHIKOCTH.

Xnmuueckne csoitersa. Jupsr, kak u Apyrae
3CTepHl, B ONDPEENIEHHBIX VCIOBMAX BIaMMoeii-
CTBYIOT C BOJIOf, & Te, KOTOphIe ABIAIOTCH IPOH3-
BOAHLIMYM HEHACHIIEHHBIX KUCJIOT, NPHCOSTHHAIOT
BOAOpPOJ, ranoress (puc. 90), okucasiores Kaaui
NepMAHTAHATOM.

Tudponus'. Tax HaswBaoOT pearmmio Kupa ¢
BOJIOii, B PesyJbTaTe KOTOpOoil ofpasyloTes ruure-
PHH H COOTBETCTBYIOINE KHCAOTHL. H{up He Baau-

! TepMHH NPOUCXOAUT OT rPEYECKUX COB hydér — Bopa u lysis — pas-

JIOXeHHe,
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Puc. 90.
BaaumopeiAcTBHE
pacTHTENBHOMO
macna ¢ GpOMHOR
BOALOM

MogelicTBYeT faxe ¢ gunsAmeit Bogoit. YTobs! peax-
nus mporekana, HeoOX0AMMO ﬁar;peu. cmech
BeIecTs JI0 TeMIepaTyphl 200—250 °C u coanaTh
onpefieNeHHOe LaBJIeHHe nubo nobaBHTh KaTaansa-
Top (B KUBBIX OPraHM3Max IHIpOJIN3 KUPOB npo-
HCXOAMT ¢ yuacTHeM (hepMeHTOB).

Cxema peakiluy ’MpOTH3a JKupa:

Wup + Bofa bpmk) | ooy iepuH + BbICIIME KUCHOTHI

porrssaTae " _C-OH
CH;+O-C-R H{OH CH,-OH R E

E o : t, p (amm k) ) " Cc-0OH
CH-0-C-R' + H+OH “E#5 CH-OH + R E

i 0 :

. e y T _G‘-OH
CH,:0-C-R H+OH CH,~OH R"%

L] Ll

" -;?n-p- g Sl TAMLEPHH  BBICHIHE KHCJI0THL

Een PHAPOIUS dKUPOB OCYIIECTBIATE B IIPHUCYT-
CTBHM TeN0YH, TO, KpoMe MIIHIepHHa, obpasyioTcs
eMeCH coJieli BHCIINX KapGOHOBBIX KUCIOT — MELTA.
DToT Tponecc HABBLIBAIOT OMbLACHUEM JUpOs; HA
HeM OCHOBAHO IIPOH3BOICTBO MBLIA.

I'udpuposanue. FKuaKue HHUPH MOTYT TPHCO®
e[IMHATE BOAOPOA ¥ [IPEBPAATECH B TBEP/IBIE JKUPHIL.
st ocyIIecTBieHIsA TAKOH PeaKIiy KUp Harpena-
joT no Temueparypst 160—240 °C 1 mponycKaioT B

Hero BOJOPOJ, B IPHCYTCTEBHM KATAIH3ATOPA:

woanmi wmp 2t ks teepnbii Mup.

Jlo6aBnsia K NPOAVKTY Peakuuu MOJIOKO, CaH-
pouHOE Macyo, BuTaMuHbl A u D, TpouaBoiAT same-

HUTeJb CAMBOYHOrO Macia — MaprapuH.
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PaccMoTpeHHas peaKUus BAMKHA elle U HOTOMY,
YTO M3 TBEP/ABIX ¥KXHPOB NPOM3BOJAT KAUYECTEEHHOe

MBILIO.

Tepmuueckoe pasnoxcerue. Ilpn Temneparype

250—300 °C sxkupbl pasnaraiorcs ¢ obpasoBaHUeM
CMECH PasJIHYHBIX COeJUHEeHUIT,

Oxucnenue. Bo BIaXKHOM BO3LYXe JHHPHL NOJ-
BEPralTCeA rUAponuay u okucnsaiores. Ipogykranu
TAKHX TMpeBpPAaIleHnil ABAAIOTCA OpraHuvecKHe
COEIHHEHNA C MEHBINNM dncioM atomos Kapbona B
Mosexkynax. Takue BellecTBa Yallle BCETO HMEIOT

HEIIPUATHBIH 3aIaX M rOPHKHil BKYC (BCHOMHHTE

BAIIaX M BKYC HECBEIKEr0 CIMBOYHOIO Macna).
HenachlineHEbIe YKHPH OKUCIAIOTCH Kaauii mep-
MaHTAHATOM, ADYTHMH OKMCIHTENAMN.
Ilpn ropeHun KUPOB NPOMCXOOMT HMX IOJHOE
okucienue ¢ obpasOBAHMEM YIVIEKHCJIOTO Ta3a M

BOJEI, & TAKMKE BRIIeJICHHEe SHAYUTEIEHOTO KOJIHYe-
CTBA TeILJIOTHL:

Wup + 0, = CO, + Hy0; AH < 0.

IMonyuenne mupor. Brepehie cuH-
Te3 MKUPA OCYHIECTBUI (PPAHILYBCKIIT
yuensii M. Bepryio B 1854 r., Harpe-
Bas MIHMIEPHH ¢ BEICIIEH KapboHOBOIM
KucnoToil B sanasuuoM cocyge. [loase
Ob11H M300PETEHEI IPYTHE METOAE! CHH-
Tesa supos. OHAKO Bee OHM HE TIOJNY-
YMJIM NPOMEILLIEHHON0 NpPHMeHeHMs,
NOCKONBKY JKHPHl O4€Hb PACIpOCTpa-

Puc. 91.

B uexy 3asoga
no NPoOM3BOACTBY
pacTuTensHoro
macna
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HEHBI B [PUPOJie M MUX H3BIEKAIT H3
NPHPOSHOTO CHPEA (puc. 91).
TIpou3BOACTEO PACTHTENBHOTO Macja OCYIIecT-
BafOT AByMA merojamu. Ilo mepsomy mertony
BRICYILIEHHBIE H OUYMINEHHBIE OT IpHMecell ceMeHa
HOLCONHEYHUKA, OPYIMX DACTEeHHil MaMelbualoT,
HArpeBaloT M OTMKHMAaT noj npeccom. Ilpu arom
BBIJEJIARTCH MACJIO, KOTOpOE cOGHpPAIOT H OUMILAIOT.
Harpesasue HeoOXoAMMO JJsl YMEHBIIEHUA BA3-
KOCTH Macia, 9ToDbl OHO Jlerde H3BJEKANOCh M3
ceMsH nof npeccom. Kpome Toro, npH noBbImeRHOI
TemnepaTtype NpeKpainaeTcs geficTene ¢GepMeHTOR,

KOTOpBIE pasnaramwT JHPBI M BRISRIBAIOT UX Opo-
TOpraHMue.

y HHTEpEeCcHOo
B pac'reﬂl’lﬂx
HUP
HAKATIIHBACTCH
p ceMeHax
(and nwran“}m
Sapo‘qﬂmeﬂ).

Bropoii MeToJ| 3aK/JI04aeTCH B obpaboTke ceMAH
HArpeTHIM JIeTYy4HM PacTBOPHTENEM (rexcasHoM,
JTAHOJIOM), B KOTOPOM 2KHP PacTBOPAETCH. Barem
pacTBOPHTENE YIARA0T neperoHKoil.

OcHOBHO{I mporecc B IPOM3BOACTEE TBEPAOro
xupa — BeITarmeaHue. Bo BpeMs aToro nponecca
JKUD TUIABMTCHA W OTJE]AETCH OT OCTATKOB MACA,
BOJikIl, APYTHX BEIIECTB. Ero ouHINAIOT U 3a/1MBaloT
B (QOPMBI /IS 3aTBEP/IEBAHMA.

Ipnmenenue. FKUpLH HCIONB3YIOT B MHIeBOoH
[POMBIILIEHHOCTH, HPOU3BOACTEE KOCMETHYeCKHX
CpeJICTB, MeJIMIMHE, TeXHHKE, [ cMasKH Hafe-
amit M3 MeTALNA ¢ [eJbi0 NPeAoTBPalleHus Koppo-
aun. TepepaboTKON JKHAPOB IONYHAIOT TJIMLIEPHH,
MbLI0, 0nudy, MHOTHE APYTHe BEIIecTBa U MaTepi-
aubl. PaubIe HEKOTOPLIE 3 KUPBL HCIIOJE30BATIH :cax
ropIotHe BeIecTBa A1 OCBEIeH s MOMEeIeHn .

BHosorHuecKkas pois HpoB. FHpPLI ABIAIOTCH
ONHHME W3 BasKHEHUIMX MHIEBEIX MPOAYKTOB.
970 — OCHOBHOI MCTOUHHK DHEPIUH B OPraHusMe.
Tlpy HONHOM OKHCJIEHHH 1 r xupa B OpraHusmMe
BHIENAETCA B CPeIHEM 39 k[l TennoThH, YTO BABOE
npeBpIlliaeT IHEPruio, KOTOPYIO 4BHLIPAOATEIBAET»
TaKaf e Macca GenKOB MM YTIEBOMIOB. Brijenenune
GONBIIOTD KOJIMNTIECTEA BOJIBI IPY OKHCJIEHHH JKIpa
MMEET HCKJIOYATENBHOS 3HAUEHHE AL FHBOTHEIX
(manpunMep, BepbIIOJIOB), KOTOPEIE BEIHY K E€HEI
AnHTenbHOe BPeMs HKUTE Hea BOOBI.

Bricokas MUIEBas NeHHOCT YKHPOB obycnoBie-
Ha TaKKe PACTEOPHMOCTHIO B HHX HEKOTOPBIX BUTA"

wmureoB (A, D, E).

FKupsl UrpaloT BAMKHYIO POIb B TepMOperyiAun
JKUBLIX OpranuaMoB. OHH NJIOX0 HPOBOAAT TEIIOTY
1 ITOATOMY SaLIHUINAIOT OT TePeOXIarK AeHI# T HIBI
HOB, KUTOB, MOpJKeif, TIOeHeH, APYIHX MHUBOTHRIX.

2K MpB1 — 3CTePHI PIMIEPHHA M BRICUIHX kapbo-
HOBBIX KHCIIOT.

PasauuaioT JKHBOTHEIE H PACTHTEJIBHEIE KHPEI.
SKHBOTHBIE JKHPLI B OCHOBHOM ABJIAIOTCH TBEPABIMM
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250.

251.
252,

253.

254.
255.

256.

257.

258.
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BellleCTEAMM; 3T0 — 3CTEPhI HACKIIEHHEIX KHCJIOT,
PacruTenbHble JKHPHI — NPEHMYUIECTBEHHO HCHI-
KOCTH; OHH NPOHCXO0JAT OT HEHACHIIEHHBIX

KHCJIOT.

JKMpEI HEe PACTBOPAIOTCH B BOJE, HO B Ompeje-
JIeHHBIX YCJHOBHAX B3aHMOAEHCTBYIOT ¢ Heii, T. e,
noasepraloTea raapoausy. Ilpomyxkramum taxmx
PeaKuMii ABJIANTCA INHUEPHH H BhICIIME Kap6o-
HOBBIe KHCIOTE. HeHachlenasIe sHPH pearupy-

10T ¢ BOZOPO/IOM, raoresamu. Ha Boamyxe mupsr

MeJJIEHHO OKHCJISAOTCS, & NMPH HATPEeBAHHH pasJa-
rarTcH.

JKHpB! HMEIOT BHICOKYI0 DHEPreTHYeCKYH0 IeH-
HOCTh H ABIAITCH HEOTHEMIEeMOil COCTABINIONIEH

Hauero nuranusa. HX HcnoJe3yIoT B MHLIEBOH Mpo-

MBIILIJIEHHOCTH H APYTHX OTpaciaax.

HasoBuTe MUpbl, HOTOPbIE Mbl MCMOML3YEM B HAYECTBE NWLIEBLIX
NPOAYKTOB.
N3 HaHux YacTel CoCTOMT MONeKyna Mupa?
KaKan cBA3b CYWECTBYET MEMAY CTPOEHUEM MONEKY/bl }K1pa U ero
arperaTHbiM COCTOAHUEM?
W306pasnte coKpalleHHyIo CTPYKTYPHYIO GOpMyny MONEKynbl Kupa,
€CNK OHa COAEPHMT:

a) TpK oCTaTHa NanbMUTHHOBOW KMCNOTHI,

6) Tp1 oCTaTHa ONEUHOBOW KMCNOTHI;

B) N0 OAHOM OCTaTHY NanbMWTUHOBOW, ONEUHOBOW W MacNfHOM

KHUCNOT.

HasosuTe THNLI peaKkuuii, B KOTOPLIX MPUHUMAIOT Y4ACTHE MUpPLI.
CoctaBsTe ypaBHeHWe peaxkuun rMapupoBaHus TPUONeWHa, ecnu ee
NPoAYKTOM ABASIETCA TPUCTEAPHH.
Bouiumcnute maccy ruUepuHa, KOTOpbi 0BpasyeTcs npy B3awmo-
DEeACTBUM HEeOBXOAUMOTO HONMUYECTBA Kanwi rugpoxcuga c 9,8 wr
TpHoneuHa.
Kawoit o6bem Bofopoaa (H. v.) HeoBxoanM Ans NpespalleHus 55 1r
TpHONenHa B TpUCTEapPUHT?
CocraBiTe TEPMOXMMUYECKOE YPaBHEHWE NONHOrO OKUCNEHUA TPK-
cTeapwHa, NPeanonoMume, 4yTo 1 r 3Toro Mupa, cropas, Bbijenser
40 v/ TennoTsl.

Puc. 92.
TepmuuecKoe
pasnomenune
yrnesopoe

YrneBopbl. [MoKo3a

Marepuan naparpada noMoMeT Bam:

» Mony4uTb NpeacTasneHue o CocTaBe yrnesofjos;
» BbIACHWTL CBOWMCTBA MNIOHO3bI;

» y3HaTb 06 UCNONB30BAaHWK MMIOKO3bI.

¥raesoasl. B KamA0M PACTEHHH COAEDIKHTCH
OpraHMYecKOoe BeIeCTBO IO HASBAHHEM ¢IIeJIIi0-
nosas. DTO BEIIECTBO, & TAKIKE KPaxmal, caxap,
rIIOK03a ABJIAOTCA Yeaegodamu (TepMHH Npomc-
XOANT OT CJIOB ¢yryepof» u «Bojas). Obugasn dop-
Myna coegunennit aroro knacca — C,(Hy0),,, nan
C,H,,,0,, (n 1 m moryT uMeTs 3Ha4Yenus 3 u 6ok~
mre). IIpn cunsHoM HarpesaHun Ges gocTyna BO3-
JIyXa yrieBofkl PASNAraiTcA HA YrJIepoj H BOAY
(puc. 92).

OpHu  yraesoAsl COCTOAT W3 CPABHUTENBHO
HeDONBIINX MOJIKYJ, a Apyrue — H3 MOJeKy,
cofiepaniix MHOTHe THICAYH ATOMOB.

Vraeeojsl — caMbleé pacnpocTpaHeHHbIe B NPH-
poje OPraHMvYecKie cOeJHHEHKA; OHH HMEIOTCH BO
BCEX JKHBBIX OPraHH3MAX.

B 3eseHbIX PACTEHHAX M HEKOTOPHIX BaKTepHAX
yrnesoapt 06pasyloTcs B pesyibrare gomocunme-
3a. DT0 — CIOMHEIA nponece, IPH KOTOPOM NPOHC-
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xoauT o0pasoBaime OPraHNYecKHX BeINecTB U3
HEeOpraHuYecKux (yriaeKHcIoro rasa, BOIOBI, pac-
TBOPHMEIX coJjieif) Ipi yYacTHi cONHeYHOoi 9Hepruy
(puc. 93). Ilponecc GOTOCHHTE3a, OCYIECTBIAE-
MBIl PACTEHMAMH, CONPOBOMIAETCH BBIAENEeHUeM

Puc. 95. >
LapocTepxHeBan
MOJeNb MONEeHYNbI
TMIOKO3bI J

9

KHCJOPOJA.

Prc, 93.
doTocuHTes

T'mroxoza

CoH1204

H O

o
H-C-OH
uo-#-ﬂ
H-C-0H
H-C—OH
H-C—-OH
H

Puc. 94.

CrpykrypHan dopmyna

MONeKyNbl FMIOKO3bI
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Cxema (poTocHHTE3a YTIEBOOB —

AW Tas :'s";'.'.:'-'ﬁ>"'-I’-.‘!--'.'; ol + KHCNOpogy

a ofobnieHHOe XMMHYECKOe YPABHEHHE —
nCO, + mH,0 % C,(H,0),, + nO,.
HenoBeK U }KUBOTHEIE TIOTYIAIOT YTJICBOAE
U3 pacTeHmMil (BMecTe ¢ NHINel, KopMammu).

OTH BemecTBa ABIAKTCH OAHHM H3 HCTOYHH-
KOB 9HEPIrHH AJA OPraHusMa, KOTOPAH Bhije-

JIAETCH B pe3yAbTATE XHMHYECKHX p&aRH,HI“’l Cc

WX y4acTHeM.

Yriesosl fenaT Ha MOHOCAXAPUIbL (K HUM
OTHOCATCA III0K03a, PpyKTosa), ducaxapudst
(manpmmMep, caxaposa, WM OOLIYHBIH caxap)

W noaucaxapuder (KpaxMaj, OeTonaosa).

- 1 moTHCcAXapUALL MOTYT B ONIpeieNIeHHBIX
VCIOBHAX B3aMMOJeHCTBOBATE ¢ BOJOH (moa-
BEPTATLCHA THAPOINZY) W NPEBPAIlATLCH B
MOHOCAXAPH/IEL.

I'mokoza. 310 — OfWH K3 BAYKHENIINX MOHO-
caxapujos. CoefjHHEeHHe WHOTJA HASLIBAIOT
BHHOTDAJHEIM CaxapoM; OHO COJAEP/KHTCA B
(pyrTax (foskile Bcero — B BHHOTPaje), Meje,
4 B OYeHb MAJIOM KOJIHYECTBe — B KPOBH HeJio-
BEKA W JKHBOTHBIX.

Xumnyeckas opmyna rimorossl — CgH,504.
B MonekyJse IIIOKO3BI MMEIOTCHA pasiHuHBIE
GYHEIMOHANBHEIE TPYNNE — IHATL THADPOK-

CHJIbHBIX IPYNO # ofHA anpjerngeas —C

“H
(puc. 94, 95).

Dopmyny CgH,,04 MMeeT eme o= yruesos,
ero HassaHue — (ppykTo2a. Monekyna storo
COoeHHEHHA OTIHYAETCHA OT MOJIEKYIIEI TII0KO-
35l CROMM CTPOEHHEM.

Pusuneckue céoicmea. ['nmoxosza — Gensrit
nopoiiok uau GecreerHse KpueTasel. Coegu-

HEeHIe XOPOIII0 PACTBOPHMO B BOJIe, MMEET clajKuii
srye. ['miokosa MeHee clafKas, 9eM caxap.

Xumuneckue ceoticmea. Hannuue B Mosexyne
TAOKO3H PAsIMYHEIX (YHKIUOHAIBHHX TIPyni
ofycnaBnuBaeT cnocobHOCTh COEAHHEHHA BCTY-
DaTh B peaKkii#, KOTOPbIe ABIAKTCH XapaKTep-
HEIMH [JIf KA A0H rpynmnsl.

NABOPATOPHbIV OMbIT Ne 22
B3aumMojencTBHE FMIOKO3bl
¢ Kynpym(ll) ruapokcuaom
B npobupky mamneiite 1 M pacTBopa HaTpuit ruApoKcuaa 1 3—4
kanau pacrsopa kynpym(II) cynedara. K o6pasoasmenmycs ocal-
ry xynpym(I) ruppoxcuaa fobasbTe 1 My pacTBopa TJIIOKO3BI K
cMech nepemenmaiite. Kaxum cran neer pacreopa? O yeM oH cBHze-
TenLCTBYeT?
OcToposkHO HArpeiiTe COfEpPIKEMOE HpPOGHPKIH. Yro uabawo-
naere?

OcyIIeCTBHB ONEIT, Bbl YOEIHINCH B TOM, UTO IUII0-
Koaa aanMogeiicrayer ¢ kKynpyM(Il) ruapoxkeugom B
MIEJIOYHON CPefie Tak e, KAK M IiuiepuH (Tpex-
ATOMHEBIE cupT), 9Ta peAKIHA NOATBEPHIaeT HAH-
YHe B MOJIEKYJle TJIIOKO3BI HECKOJIIbKHX IHAPOKCHIIE-
HEIX TPYIIIL.

Ilpu pobapieHHH PACTBOPA TUIIOKO3bI K OCAJAKY
rynpym(1l) rEgpoxcuia B IOCAEAYIOMEM Harpe-
BAHUM [PONCXOJHT OKHCIEHHE AJNbAErHIHOM
rpymnnst (-CHO) ¢ ee npeepanienunemM B KapGok-
cunenyio rpynny (—COOH). IlpoaykTom oxmcie-
HHUA TIIOKO3B ABJIAETCA TIIOKOHOBAA KHCIOTA, a
kynpyM(II) rugpoxcuj BOCCTAHABIHBAETCA A0
kynpyM(I) oxcmpa (B XMMHYECKOM YpaBHEHHH
HCIIONB3YeM COKPAIIEHHYIO CTPYKTYPHYIO (OPMYny
MOJEKYJEL TII0KO3HI):
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Puc. 96.
BEpoxenune
BWHOrpafHoro CoKa

CHon—(chnH),,—c“\’fI + 2Cu(OH), -
TIHKO38

— CH,OH—(CHOH),—C + Cu,0d + 2H,0.

yo
~OH
TNOOKOHOBAA KHCJIOTA
I'1oK03a BCTYNAET B TAK HAZKIBAEMEIS
pearkpuy GpoKeHNA; OHM NMPOHMCXOAAT ¢
yuacTHeM MHKpooprasuamon. ITog geit-
cTBHeM (epMeHTa APOXIKE IiIoKo3a B
BOJHOM pacTBOPE NpEeBpaniaeTcs B aTH-
JIOBRIA cIUpT:
CgH,,05 - 2C,H;0OH + 2C0,T.
TIIOKO3a ITAHON
Ilpomecc HABKIBAIOT CRLUPMOSLLM OpoO-
scenuen. Ero uasaBHa HCOONBL3YIOT B
suHOjenuu (puc. 96) 1 NTHBROBADEHUH.

DepMeHTEI MOTOHHOKHCALIX BaKTEpHA npespa-
WanT MIOKO3Yy B MOMOYHYIO HKMCAOTY (3T0 —
MONOYHOKKHCIOE BpoXeHHE):

CgH1206 — 2CH3—II'.‘H—COOH
OH

MoJloYHas K1cnorta

Peakyms NpoMCcXOAuT NpH KBaleHWH OBOLJEH,
CKHCaHWKM MOJIOKA.

rnoKo3a

Ionywenue. B npoMeIILIEHHOCTH MIIOKO3Y 11Oy~
9aioT, OCYIIECTBIAA B ONpENeNeHHEIX YCJIOBHAX
PeakIUK KPaxMalia WK caxapa ¢ BojJoii.

Ipumenenue. Tni0K03a ABNACTCA CHIPBEM MJIA
KOHJIHTEPCKOM NpoMBIILIeHHoeTH (pHe. 97, a ). Us
Hee IoAy4aiT acKOpOMHOBYI KHCIOTY (BHTaMHH
C), xansumii rOKOHAT, Apyrue BemecTsa. I'mio-
KO3y TAKKe MCHOJL3YIOT B MEJHIMHE KaK JIerKo-
VCBOAEMEIH 1 KaTOPHHHBIN IPOAYKRT IIPH HeTOLe-
HuM unn ciaaboern genoseka (puc. 97, 6). 9o co-
eJVHeHHe BXOAMT B COCTAB KPOBE3aMeHSIONIHX
suakocreit (puc. 97, 8). Ilpn OKUCIEHUH IIIOKO-
3l BeIjensiercd HeoGxogmmas [JIf OpPraHH3Ma
IHEPIHA:

Puc. 97.
fip¥MeHeHne
FAIOHO3bI:

a — neveHse
¢ FMIOKO30#;
6 — cupon

¢ FMIOKO30#;
B — pacTeop
rMIOKO3bI ANA
UHBEKUMHA

l,

el b

CgH,1,06 1219, 600, + 6H,0'; AH = ~2870 kllx.

VrieBoasl — COeTHHEHHSA C obmeit popmynoii
C,(H,0),,, Oun ABIAOTCH OLHMM M3 OCHOBHBIX
HCTOUHMKOB SHEPrHH /IS OpraHn3Ma. ITH coenm-
HeHus 06pPasyIOTCs B 3eJEHbIX PACTEHHIAX M HEKO-
TopBIX GaKTEPHAX B peaybTaTe ¢doTocunTE3A.

Vriepo/sl AT Ha MOHOCAXAPH/LI, AUCAXAPH-
b1 B TOJHCAXAPH/BL.

Toko3a — BaskHeHIIHIi MOHOCAXAPH/L. dopmy-
na coemumenus — CgH ;0. B MONEKYJIe LIIOKOSHI
HMeIOTCA pasiuHbIe (QYHKIHOHANLHEIE TPYIIEL
KOTOpBIe 00YCHABIIMBAIOT XHMHYECKHUE cBOIMCTBA
coeMHEeHHA.

T oK03y NPHMEHAIOT B KOHJHTePCKOoi MpOMBIII-
JIeHHOCTH, MeIHIAHE.

259. Kakue coeAMHEeHUs HasbiBaloT yrnesofamn? O6BACHUTE NPOMCXOM-
[NeHue 3Toro Ha3eaHus. )

260. MNoxamuTe, 41O cOCTas MOfeHyNbl YKCYCHOM HUCNOTHI oTBevaeT
obuei Gopmyne yrneBoios C,(H,0),,,- MOMHO 11 C4HUTaTb BTO COBAK-
HEHWE Yrnesofom? Mouemy? .

261. Kak 3KCnepuMEHTaNbHO JoKa3aTe Hanuyue B MoneKyne rioKo3bl:

a) rMpPOKCHNbHLIX FPYNT;
6) anbaerupHoM rpynnul?

1 Yenosnoit sanuceio [O] B OpraEuvecKoil XUMUH YacTO 3AMEHAI0T dop-
MYJIY BEIeCTBA-OKRHCIUTEN .
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262. BhiMMCHTE MaccoBble 10W 3NEeMEHTOB B [MI0Ko3e. guke (puc. 99); maccosasd JoNiA CAXaposel B HAX
L
263. B KaKoii Macce Bobl HyHO PacTBopuTL 50 I FIOKO3bI, YTOGbL MPH- moser gocrurars 27 % . Caxaposa ecTb T&KH{(&)H B
roTOBWTL PAcTBOP C MacCoBOM fonei 3Toro Bewecrsa 25 %? JHCTBAX K COKAX JlepeBnes, GpykTos, osomei. Ona
264. Haxoil 06LEM YTNEeKUCNOro rasa (H. y.) BLIEAWTCA NPX NONHOM NpeBpa- obpasyercs B pacTeHAAX IPH (hoTOCHHTESE.
werun 90 I MIoHO3bI B 3TUNOBLIA CNMPT B pE3yIETaTE ee BpOKeHUa?
265. BeluucnuTe PacTBOPUMOCTE MIoHO3kI Npu 20 °C (B rpammax Ha 100 r
BOAkl), ecnu B 80 r HackIWEHHOro PacTBopa BELWECTBA NPH yKa3aH-
Ho# TemMnepatype cogepsurcs 43,7 r Bogsl. Puc. 99.
Pacteuun
C BbICOKMM
cofepHaHuem
[NA NOBO3HATENBHLIX cagapoau:
prmo:;a a — caxapHas
CBEeHna;
DpyKTO3a, MM GPYKTOBLIA Caxap, BXOAMT B COCTAB MHOTMX GPYKTOB U 6 — caxapHuii
NNoJoE, CoAEPHMTCA B Mefe. Xumuyeckan dopmyna GppyKTossl Takas e, TRoaIHiK
4TO 1 FNOKO3bI, — CgH450g, HO B MONeKyne GpyKTo3el BMEC-
s . JIEB:
H TO anbAervaHo rpynresl UMEETCs KeToHHas rpynna >C=0 ®opmyna caxapossl — Cp,Hy,04,. 10T yrieson
1 ( c 98) TNIOKO3a U ¢ KT03a § OTHOCHTCH K JHcaxapijaM. Ero MOJeKYJIa COCTOHT
H-C-0H wm'pp 'la"oaa Ged ;g'm ENIRIGING VaoheRanM, 13 OCTATKOR MOJIEKYJ ABYX MOHOCAXAPHIOE — TJII0-
= xopowo PBCTSDDMMOLL BB o?-: Kgc':e ﬂﬂemem;e e KOGEL 1 (DPYXTOLL.
HO-C-H Sy i o8 eRisa chate Pduzwueckne ceoiicrsa. Caxaposa — Genoe KpH-
1 rioKo3kl M B 1,5 pasa — o6GeINHOrO caxapa (caxaposbl).
H-C-0H erannugeckoe emecteo (puc. 100), enagroe HA
; DPYHTO3Y M €€ NPOM3BOAHLIE MCNONL3YIOT B MEAULIUHE,
H-C-0H B NUTEHUN GONLHLIX CaxapHbIM AMaGeToM BKYC, O4Y€HB XOpPOINIO pacTBOpHMOE B BOJAE (npn
’ 20 °C — 203 r semectsa B 100 r BoOALI, a IpH
H_?_OH Puc. 98. 100 °C — 487 r). HachimesHEI pacTBOpP caxapa
H CrpyKTypHan dhopmyna MoneKynsl GpyKTossl Caxaposa AMeeT BBICOKYIO BASKOCTH; €ro YacTo HashiBaoT
Cy2Hz:014 CHPOIIOM.
Caxaposa
Puc. 100.
Marepuan naparpada nomomer pam: MurxpodoTorpadus
caxapoabl

BbIACHWUTL COCTAB U CBOWCTBA Caxapoasl, WNu obbiy-
HOTo caxapa;
NoNy4uTL NpeacTasneHue o NpPoM3BOACTEE Caxapa.

TIpu Temmeparype 184 °C caxaposa niaBurcs, a
NpH JaJbHeilllleM HATpeBAHNY HauiHAeT PAsIaraTh:
cs. Ee paciuias nprofperaeT KOPUYHEBYIO OKPACKY,
1 TIOABJSETCHA 3anax Iojropesmiero caxapa. Taxoe
npespalieHne caXapa HASHIBAIOT KapamerHsalued
(TepMHH MPOHCXOIUT OT CJIOBA ¢KapaMesibs).

Caxaposa — coelHHEHHe, H3BECTHOE KAMKAOMY;
aT0 OOBIYHEIN caxap. OH ABIAETCA BAKHBIM MHIIE-
BEIM npoayKToM. Bosmeime Bcero aToro BemecTsa
COIEPIKATCA B CaXapHOil CBeKJIe M caxapHOM TPOCT-
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Xumuueckne csoiicrea. Caxaposa B onpejesies-
HEIX YCIOBHAX B3aHMOJeicTBYeT ¢ BoJoil, a TakKe
BCTYNAET B DEAKIMUI, XAPAKTEPHLIE JJIA MHOrO-
ATOMHBIX CITHPTOB.

T'udponus. Tlox feiterereM depMeHTOB MM PR
HArpeBAHMH ¢ CHIBHBIMH HEOPIaHUYeCKUMH KHCJIO-
TAMH CAXAPO3a Mo/BepraeTcs ruponusy. B pesyns-
TATE TAKOH PEAKINA M3 KAMO0i MOJEKYIIEl coepu-
HeHHsi 00pasyloTcsi fBe MOJIEKYILI COOTBETCTBYIO-
NIMX MOHOCAXAPHAOR:

caxaposa + Bogia — =L HaS0: | 1hionoza + (pyKTO3a.
Pearxyus ¢ xynpym(II) zudpoxcudom. B moe-

KyJie CAXAPO3Ll MMEeTCH HECKONbKO THAPOKCHIIL-

#eix rpyni. [loaromy coepnnenne Baanmopeiicteyer

¢ xynpymM(II) ruapoxcuaom ananormgyso TIHIEPHHY
¥ IIII0KO03e.

JTABOPATOPHBI ONBbIT Ne 23
Peakuus caxapossbi
¢ kynpym(ll) ruapokcuaom
B npobupky Haneiire 1 M pacTBOpa HATPHI THAPOKCHAA 1 3—4
kammn pacrsopa kynpym(ll) cynsdara. Habnonaitre ofpasosanue
ocagxa xynpym(Il) rugpokenga. Jlobassre B npobupky 1—2 mn
BOJHOTO PACTBOPA Caxaposbl (caxapa) M mepememaiiTe cMech. YTo
Habmogaere?
Harpeiire conep:xamoe npobupky, Ho He fio Kunenus, Obpasyetcs
a1 ocaziok kynpym(I) oxenpa, Kak B oneITe ¢ rioKosoi (c. 181)7

Ilpn pobapnenun pacTBOpa €axapossl K OCAAKY
kynpym(ll) ruapoxcuga OH pacTBOpAETCH; FKHJ-
KOCTh OKparusaeTca B cHEMI neet. Ho, B ornnune
OT PJIIOKO3BI, CAXAD03a He BOCCTAHABIMBAET KYII-
pyM(Il) rupporeng go kynpym(I) oxenna.

Hezudpamayus. pun pgeiicreun Ha caxaposy
KOHIEHTPUPOBAHHON cynb(aTHOH KHCJIOTH opra-
HWYEeCKOe coeJHHEHHe HAUMHAET DA3JIATATHCH:
KHCJIOTA «0TOMpaeT» Y MOJEKYJ Caxapa MOJeKYIhI
BOABLI. YIPOIEHHAS CXeMa NIpeBpPAIeHNA:

H
Gyl HE0ON) 456 TR D,

Puc. 101.
Pa3znoxmenue caxapa
nop AeACTBUEM
KOHUEHTPUPOBaHHON
cyNbgaTHOW KUCNOTBI

Puc. 102.
lopenue caxapa

3Ty peaxuHI0 4acTo AeMOHCTPHPYIOT KaK MHTe-
PEecHbIA ONbIT; €ro HassaHue — «4epToB naneyr. B
HeGONBLWOH XMMHWYECKHH CTakaH HaceinawoT (Ha
1/3—1/4 ero obrema) pacTepTbiii caxap-NecoK 1
[ONHBAIOT HEMHOro BOAbl. Belecrsa HyHO X0po-
Wo nepemewars CTEWISHHOA NanoyKod. 3atem
[OGaBNSIOT KOHUEHTPHUPOBaHHYIO CynbgartHyio
KMCAOTY (A0 NONoBUHBLI 06BEMA CTaKaHa) M BbICTPO
nepemeursaioT. CMech pa3orpesaercs, TeMHEeT U
HayuHaeT BcnydHBaTbes (puc. 101). Beigensaercs
BOAAHOMA nap, a caxap npespaljaeTcs B yriepoj
(TBEpAbIi OCTATOK MMEET YEPHbIH LIBET).

Oxucnenue. Bpmonrus naGoparopHbIH
OMEIT, BEl YOEAMJINCH B TOM, YTO CAXapo3a He
poccrapasinBaer coeaunenne Kynpyma(Il),
T. €. HE CKJOHHA K «MAIKOMY#* OKHCIEHHIO 1
[peBpALIEHHIO B IPYTOe OPTaHHYecKoe coe/i-
HEHHEe.

TlonHOe OKHCIeHHe BellecTra 0OBIYHO IPo-
HCXOAUT TIPH ero ropeHHH. IMonpob6yitTe
noppKeds caxap. 9To Bam He yaactes. Ho ecin
HA KYCOUEK caXapa HACKINATH HEMHOTO ITera
OT CHTapeThl H NMOAHECTH TOPAIIYI0 CHHYKY,
caxap saropurca (puc. 102). Ilenen ssnaerca
KATAJHZATOPOM 9TOMH DPeaKIuu.

Moayuenne. Caxapody IpOHM3BOAAT B
fonpmom KonuuecTse. Ha caxapHBIX 38BO-
aax (puc. 103) ceexsy MoIOT, H3MENBUAIOT U
NpPOMBIBAIOT TOpsAdYeil BOAOH [0 MOJHOTrO
Ha3BJIEUEHHS CAXapa M3 CBEKJIOBHYHOM
crpysku. Ilpm aToM BemjecTea, XOpomio
pacTBOPHMEIE B BOJIe, B TOM YHCJIe ¥ cAXapo-
3a, MepeXojAT B PACTBOP, & Te, KOTOPhIE
ofpasyioT KoamougHbii pactsop (bemkwm,
KpaxMan), OCTAITCA B KIETKAX pacTeHHs.
3aTeM K pacTBOPY A00ABIAIOT CYCIIEH3HIO
uapect. Kanemuil rHPOKCHJ pearmupyer ¢
OpraEuvYecKUMH KUCIOTAMH, APYTHMH Bele-
cTBaMu ¢ 00pasOBaAHHEM MaJOPACTBOPHMEIX
coenunennii. Caxaposa BIaHmMOJeCTBYeT ¢
H3BECTHIO, NPEBPAINAsich B PACTBOPHMBLI
ranenuit caxapar. IlojnyueHHBIH pacTBOP
(OHALTPYIOT W MPOMYCKAIOT B HEro YIJeKH-
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caeri ras. Kanpigmit CaXapar ¥ OCTATOK H3Be-
CTH PEarupyioT ¢ yrjieKncabiM rasoM ¢ obpa-
30BAHMEM CAXAPO3Ll B OCAJIKA KalbIui Kap-
Gonara. PacTBop caxaposk puneTpyoT,
AOTIOTHUTENBHO O4YUINAIOT M BLITAPHBAIOT.
M3 sero kpucranninayerca caxap.

VKpauna ABIseTCA OHUM H3 KPYTHEHIIHX
TNpoM3BOAUTENeH caxapa B Mupe. B uHameit
crpade paboraer ceeime 100 caxapHuix sa-
BofoB. Esgeropuniii ofbeM ux NPOAYKIIHH
cocrasiser or 1,5 go 2 mna 1.

ITpumenenue. Caxaposa — sascHBIN nume-
Boif ipoAykr (pue. 104). Caxap menomnsayior
HEMOCPe/ICTBEHHO M B cOCTABE pPasHoobGpas-
HBIX KOHJIHTepPCKMX uafennil. OH ABNseTcA
KOHCepBAaHTOM ANA (PPYKTOB H SArof, H03TO-
My €ro HCnoib3yioT AJA HAarOTOBIEHUA Bape-
HbA, JiKeMa U 1p. (IPU 3TOM COOTHOMIeHHe
MACC CAXApA W NIOAOE JOJKHO OBITHL He
MeHee yeM 1 : 1),

Caxaposa ABNseTCH CHIPLEM JITs TOJYYeHUs
CHUPTA, HEKOTOPBIX APYTHX OPraHMYecKHX
cOeTHHEeHNH,

Puc. 104.
Caxap BbIBO bl

Caxaposa (o0bransrii caxap) CyoHy00,;, —
YIIeBoNl, M3BeCTHRIH Kaxaomy. On sBIseTCA
BaRHOH COCTABNAIOmMEH HaWlero mMHMTAHHA.
Bemectso comepaxurca B caxapHoi CBeKJIe,
caxapHOM TPOCTHHKE,

Caxapoza — 6enoe KpHCTalIHYecKoe
BEWeCTBO, HMEelIlee CaaaKuil BKYC, X0OPOIo
PacTBopumoe B Boxe. B onpenenennrix yeno-
BHAX CAXapo3a MOABEpPraeTcs TUAPOJIHIY,
MPeBpAIasich B FIOK03Y H (PYKTO3Y, Baau-
mopencreyer ¢ xynpym(Il) rugpoxcamom, a
NpPH HATPEBAHHH Pa3JlaraerTcs.

Caxap mosyyarT M3 NPHPOIHOTO CHIPB
B Gonbmom wonmuuectse. Ero menomsayior B
KayecTse NMHUIIEBOro IPOAYKTA, X00ABIHIOT
B KOHJIHTepckue uajemns. M3 caxapa mpomua-
BOJAT YACTh 3THIIOBOIO CIIMPTA.

266. Moyemy caxapoay OTHOCAT K Aucaxapugam?
267. Kak MOXHO OTAWMHMTL Caxapoay OT MIoKo3bI?
268. Kak M3 caxaposbl NONy4WTb ataHon? HanuwuTte cooTBETCTBYIOWME
XUMMHECKHE YPEABHEHHS W YKAMUTE YCNOBUS MPOTEKaHWs peaKLmi.
269. HaszoBWTEe XMMMYECKWE MNpeBpaleHUs, KOTOpble MPOMCXOAAT MpH
NPoK3BOACTBE caxapa.
270. BblYMCNWUTE MacCOBHIE A0NK 3NEMEHTOB B Caxapo3se.
271. Hakoe KONW4HeCTBO BellecTBa caxapo3bi copepwutca B 0,5 wr atoro
yrnesoga?
272. Hakyilo Maccy caxapo3bl HeoGXoaMMo B3\Tb AN NPUroTOBNEeHUA
500 r pacTeopa ¢ MaccoBoii fonei coepuHenus 10 %7 (YetHo.)
273. Cmewwanu 200 r pacTeopa Caxapo3bl C MACCOBOH AI0NIEN COeAMHEHWA
5 % W 300 r pacTeopa caxapo3bl C MacCoBOW AONeN CoefMHEHWA
20 %. BeluMcnnTe MaccoByI0 0MI0 Caxapo3sl B NoNy4eHHOM pacTeope.
274. Kaxoi o6bem 3TMAOBOTO CNUPTa, cofepmatlero 4 % soasl No Macce
W UMEIoLWero NNoTHocTL 0,79 r/cM?, MoXHO Nony4uTe M3 50 Kr caxa-
pa? CuuTaiTe, 4TO peaKkuuu NPOUCXOARAT MOAHOCTLIO, 8 MoTepu
BELEeCTB OTCYTCTBYIOT.

Puc. 103,
Uex caxapHoro 3aBoga

1 Kpaxman. Llenntonosa

Martepuan naparpada noMoMmeT Bam:
HaiiTH OTNWYMA B COCTABE Kpaxmana v Uennionossl;
y3HaTkL O PacnpoCTPaHeHHOCTH Kpaxmana 1 Lennio-
No3sl B Npupoge;

COMNOCTaB1Th CBOWCTBA Hpaxmana W Uennonossl;
BHIACHUTL chepLl NPUMEHEHHUS KpaxMana v Uenno-
Nno3wl.

Kpaxman ¥ HeJI0i03a ABIANTCA NoJHcaXapi-
gami. DTH yraesojbl, KAK TJIIOKO3a M caxaposa,
cofepikates B pacreHuax. Kpaxman u nesososa —
npHPoOAHEIe MoNuMepsl. X MoneKyIbl COCTOAT H3
core u ThicaY rpynn atoMoB CgH,q05 — ocraTkoB
MOJIEKYJIBI THIOKO3BI:
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Kpaxman u nemniosnosa uMeoT ofuHAKOBYI0
obiyio dopmyny (CgH,05),, HO 3HaYeHMA n
ANA HUX pasHble; MOJEKYJH LeJJN0J03bl
HAMHOrO ITHHHEe, 4eM KpaxmaJa. )

Kpaxmaan. Bro BemecTro, KAK ¥ caxap,
OYEHb BAMHO N5 YeJOBEKA, TIOCKOILKY OHO
BXO[AT B COCTAB MHOTHX IHIIEBHIX NPOAYK-
TOB.

Kpaxman — ceoeobpasHmlil akkyMysnaTop
SHEPTWH B PACTEHMAX, HEOOXOAMMBII IpesK-
Jle BCero JJIA PasBHTHA UX sapopsimeii, On
obpasyeTcd B JIHCTLAX U cTeONAX B peayin-
Tare (oTOCHHTE3A WM BIAHMONPEBPAIEHHA
VIJIEBOJOB:

AMILIOMeKTHH — B ofonoukax sepeH. Ilpu fobasie-
HUM K KPAXMAJY TeIUIoi BOJLI 000J09Ka paspyma-
eTcst, AMMHJI038 TePeXONT B PACTBOD, & AMUJIOTIEK-
THH JUIOL Habyxaer.

NIABOPATOPHbIM ONbIT Ne 24
OTHOLLEHWe KpaxMana K Boje
Hacembre B NpOOMPKY HeMHOro kpaxmana (4roObl oH eapa
HOKDELI ee JHO), A06aBbTe IPUOIHIUTEIHEHO 4 Mn BOABI H TIEpEMe-
praiiTe cMech. PACTBODSAETCS /M KpaxMal B xm@gnqﬁ'noge?
TIOCTORHHO BCTPAXMBASH, HATpElTe COAEDMMMOE npofHpKE A0
runenns. Habmogaiite 06pazoBaHue KOJIOHHOr0 pacTsopa. .
OxnaguTe MONYYEHHEIH PACTBOD, MOMECTHB IPOOUPKY ¢ HHUM B
CTAKAH ¢ XOJOAHOMH BOLOIL, W OCTABBTE /A CIIEAYIOMIErO OMBITA.

6CO, + 6H,0 Y5 C,H,,0 + 60,;

Puc. 105.
Cogepmanue
Kpaxmana
{no macce)

B pacTerunAx

Kpaxman
(CeH,1305),

370 MHTEpPECHO
Kpaxmadn,
Oy YeHHBIHT
u3 Kaprodens,
HABBIBAIOT
raprodensHOi
MYKOit.
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TNHKO3A
nCgH, 305 — (CH1405), + nH,0.
Kpaxma

Kpaxmas HaxaniuBaeTcs B ceMeHax, KIyOHSX,
mIoAax, KOPHAX pacTeHHil (puc. 105).

Dusuneckue ceolicmea. Kpaxman — Genoe sep-
HHCTOE BEIeCTBO, He HMelIlee 3anaxa 1 BKyca, He
pacTBop#AeTcs B X0JIOJHOM Bofle, a B TeIIoi obpasy-
€T KOJIONIHBII pacTBOp. BAsKMii pacTBOp KpaxMa-
Jla MCNONB3YIOT B KAYECTBE Kiies (ero HasBaHHe —
KpaxMalbHEIT KaeidcTep).

Kaprodenpaslii KpaxMai BHeLIHe MOX05% Ha Ie-
HUYHYI0 MYKY. Ero MOXKHO OTAHYHTB OT MYKH 1O
TakoMy aduperTy: PN PACTHPAHAH KPAXMAJA Ak
HAMH OIIYIAETCH MOCKPUIILIBAHHE BCJICACTBHE B3a-
HMHOTO TDEHHA ero 3epeH.

IIpx HarpeBaHMM KPAXMAJ He ILIABUTCH, A PA3-
naraeTcH.

Cmpoenue. Kpaxman — He 4HCTOE BEIECTBO, &
cMech JIBYX MOMUMEDHEIX YTIIEBOJOB — aMILAO3bL U
AMURONEKMUNG. ITH COEMHEHNA UMEIOT TAKYIO e
(opmyny, 9ro u kpaxman, — (CgH,;0;),. Amuosa
COCTOMT U3 HEPABBETBIEHHEIX MOJIEKYJI, & MOJEKY I
aMHTIONIEKTHHA HMEIT DA3BETBICHHS. y o

AMunossl B KaprodensHOM KpaxMane B He-
CKOJIBKO Pas MeHkIlle, Y4eM AMIJIONeKTHHA, AMUI03a
HAXOAHTCA BHYTPH KAMIOr0 3epHA Kpaxmana,

Xumuuecxue ceoticmea. Ilog peitcTrem dep-
MEHTOB HJIH NOpH HarpeBaHHuHd c paaﬁanne}mwn
HeOpT&HH‘?BCKHMFI KHCJIOTAMH KpaXMAaJ nopgsepra-
ercd 2udponusy:

kumnt, H
Kpaxman + Boja _hummt He804 5 rpion03a.

VrpoimeHHOe XAMHYECKOe yPABHEHIe 3TOT0 IIpo-
necca:
k t, H
(CH;005), + nH0 S nCeH,;506.
KpaxMall IIIOKO38

rmaponna kpaxmana nPoMCXOANUT CTYMEHYarTo:
Kpaxman —» AeKCTPHHBE! —» [I0K03a.

JeKcTpuHb — COEAMHEeHHS], HMEIoLHE TaKylo
ke (pOpMYAY, 4TO M Kpaxmal, HO MEeHbLLYI0 MONIeKy-
! nFpHyro Maccy. OHM XOpOLWO pacTBOPAIOTCA B BOAE
M No3ITOMY flerye ycBauBaloTca oOpraHM3Mom. HAex-
cTpHHBLI 06pa3syloTcs NpH JHapke KapTogens, Bbl-
nexaHuy xneba.

Cmech NpoAyKTOB rMApon13a Kpaxmana Hasbi-
BaloT natoxoii. Ee MCMONL3YIOT B KOHAMTEPCKOH
NPOMBILLAEHHOCTH.

Baaumodeiicmeue ¢ uodom. Pacteop Hofa naer ¢

KpaxMaJoM XapaKTepHoe CHHee OKpalTHBaHie
o,

(puc. 106), xoTopoe mpy HATPEBAHHH [0 100 °C
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Puc. 106.
O6Hapymenue
Kpaxmana:

a — B pacTBOpe;
6 — B xne6e;

B — B HapTodene

K pacrsopy Kpaxmana,

HCYe3aeT, a NpH oXNaxieHun NOABJIAETCH CHOBA,
Tax Moxkno oTnmunTs KPaxmaJ OT APYTrux opragm-
YECKHUX BellecTs,

JTABOPATOPHBI OMBIT Ne 25
Bsaumopeiicteue Kpaxmana c mogom
HPUTOTOBIEHHOMY B npeasiyniem

OIBITE, RoGaBBTE Kanimo HOAHONH HacTOfikm u saukcupyiite
NOABIIEHHE XapaKTepHO OKpacKu.
Harpeiire sxunxocts A0 knnenns. Mamenumes jm LIBET pacTBopa?
Oxnaamnre cogeprcumoe npobupku. Yro nabogaere?
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Kpaxman ornmuaeres or TIIOKO3EL M CAXAPO3HI
TeM, 4TO B ero pacTeope He PaCTBOPAETCS OCALOK
kynpym(IT) reppokcnna. Kax u caxaposa, KpaxMaJ
HE BOCCTAHABIUBACT COeMHeHIe Kynpyma(Il). B
9TOM — OJIHO H3 €T0 OTIHYMIL OT TJIIOKO3EL.

ITonyuenue. Kpaxman TONYYaI0T B NPOMBIII-
JIEHHOCTH MPeUMYINEeCTBeHHO wg kaprodens u
KYKYpPy3el. Cripne H3MeNIbYalT, obpabaTsiBaioT
XONOAHOMH BoJOIH, KOTOpas usBjiexaer 3€pHA Kpax-
mana. Mx orgensior OTCTAMBAHHMEM MM LEeHTpH-
byruposanmem.

Hpumenenue. Kpaxman — BayXHBIH NHIEeBOH
nponykr. O sepasterca CHIDbEM [IJISl MONYYeHHA
TJAOKO3HE, 3THIIOBOTO cHHpTa, aleToHa, rIMLnepH-
Ha, muMonHOH KucnoTEL. Ero takike HCTONb3YIOT
UPH H3rOTOBNeHHH Gymaru, TEKCTHIIA, HEKOTO-
PEIX ILTacTMace, Kiees, BHTaAMUWHOB, B JOMAIIHEM
Xoasiicree. Kpaxman nobaensgoT B HEKOTOpbIe
IHIINEBBIE MPOAYKTHL, B YACTHOCTH, B KosnGacHbIe
H3enud.

rll'.

Puc. 107.

CogepxaHue uennonossl
(no macce) B pacreHusx

Mexmonoza
(CEH 1005)n

:
LUlennwonosa

17

Hemmonosza. Bro manbosnee pacnpo-
CTPAaHEHHHIH YIJIEBOA B PACTHTENHHOM
mupe. Iennonosa Beimonnser pone
¢CTPOUTENLHOTO®» MAaTepHaJa B pacTe-
HHUAX; OHA obpasyer oBonournu pacTu-
TENbHBIX KJIETOK. ITHM o0bgcHAETCsH
Apyroe HasBaHWe BelllecTBA — KJeT-
HaTKA.

Ienmonosa comepssures B XIOTIKe,
neHe (pue. 107), xambime, APYTux
PacTeHMAX, B TOM umcie (pyxrax u
opomax. Ilemmonosa ects u B MyHe,
MYYHBIX U3/IeTHAX, KPYIIAX.

Monexy sl eLIon03s HMeloT Hepas-
BETBIIEHHOE CTPOCHHE.

Ceolicmea. Yucras nemmonoza — TBEpAoe
BOJIOKHUCTOE BelecTro Georo meera, HepacTBOPH-
MO€ B BO/Ie M OPraHHWYECKHX PACTBOPHTENAX. exn-
JI0JI034, B OTIMYME OT KpaXMala, He H3MeHmeT
OKPACKY PACTBOpa HOJA.

Tudponus. Henmonosa B3aHMOZeICTBYeT ¢ BOfOi
B TAKHX JKe YCJIOBHMAX, 49TO M KpAXMAaN, — pu
HATPEBAHWY M HAIWYHM CHIBHON KHCIOTH. DTOT
Tponecc AMeeT CTYNeHYATHIM XapaKkTep; KOHeYHBIM
HPOAYKTOM HABJAETCA TIIOKO3a. YIpOLieHHOe
XHUMITIECKOe YpaBHEeRHNe THADONN3A e I0I035I:

(CeH,(05), + nH,0 2250, pcogy o,
OeJLTJI03a TIHNKO3a

B npupogasix yemosusax nemnonosa HOCTeneH-
HO pasnaraercs. 9TOT mpolece TPOUCKOMUT ¢ yaa-
CTHEM MHKpoopranusMos. Komeunnie NPOAYKTEL
UPeBPAINEHNA [EJTI0N03H — YrIeKHCILIH Tag u
BOAA, & B OTCYTCTBHE BO3AyXa (HATpHUMep, Ha IHe
BOJIOEMOB) BMECTO YIJIEKHCIOro rasa obpasyercs
MeTaH.

Honyuenue. Ienmonosy NPOU3BOAAT U3 ipese-
CHHBI, HEKOTOPHIX pacTeHuit. Cripbe H3MeJIbYaoT,
obpabareiBaor mpu Harpesanuu M HeboNbImIoM
AABJIEHHH PACTBOPAMU PA3NMYHLIX PEATCHTOB IS
H3Bedenysa npuMeceil. OCTATOK, KOTOPBIT sSBAACTCS
YHMCTOH HEJITI0N030i, BRICYIIHBAIOT.

Ipumenenue. Bymara, KAPTOH, pasHooOpasHbie
TKAHH, BONOKHA, JAKH, SMAJH, HEKOTOpPBIE NuacT-
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370 wHTEpecHo
Ienmonosa,
NpONUTAHHAH
KHCAOTOH 1
BHICYIIEHHASA,
pacchInaeTca

B IIOPOLIOK.
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MACCHI, HeNo(ad — Bee 9TO U3rOTABINBAIOT M3 nen-

JIOJNIO3EL M ee NpousBofHEX. Llemnomosy nenoss-
8YIOT B NPOH3BOJICTBE De3JLIMHOrO IOPOX4a, anerar-

HOTO IIeKa.

BosloKHA 13 TELTION0SHl UMEIOT MHOTO HEeRHBIX
kadgecTB, OHHM IPOYHEI, PHIPOCKOMHYHEL, JIErKO
NOABEPralOTCA KpamreHnio. Bmecte ¢ Tem atm
BOJIOKHA HEJOCTATOYHO DNACTHYHEI, ILJIOXO COXpa-
HAIOT (OPMY, TOPAT, PA3PYMIAIOTCA MHKPOOPra-
HU3MaMi. VKasaHHLIe HeOCTATKH YCTDAHSAIOT,
00pabaTHBaA TKAHN PA3THIHLIME BEIeCTBAM.

ByMara — oguH 3 BamHelWHX MaTepuanos Ha
OCHoBe uennono3ul. bes Hee HEBO3IMOXHO npeg-
CTaBWTb Hally ¥u3Hb. Bymary uzobpenu B Kurae
Bo Il B. go H. 3. Ee u3roraBnMBanu cHavana W3
xnonka, 6ambyKa, a B cpegHUe BEKa — TaioKe U3
Betown. B XVIIl ct. pna aroro Havanu ucnons3o-
Barb ApeBeCHHY.

HeiHe npombiuineHHocTs Bbinyckaer muoro
BHAOB Bymary — raseTHyio, 4ns nevaru u nucema,
YNaKoBoYHYio U T. N. @unsTpoBanbHas Gymara —
MOYTH YHCTan Lennionosa.

BbiBOAbLI

Kpaxman u uenmonoza — NONHCAXAPHABL. DTH
YTeBOIBI ABJIAIOTCH NPHPOAHBIME NMONHMEDAMH.
OHH MMEIOT OJMHAKOBYI0 XHMHYECKYIO (popmymy
(CgH,,05),,, HO ¢ pasHBIMM 3HAYCHHAMY N (y mexn-
JII0JI03B1 OHM OoJbIIe).

Kpaxman ssaisercs cMechio IBYX coeMuenii —
AMMJI03BI H amuionexTHHa. O HaKanIMBaeTcs B
KapTo(iesie, ceMeHAX 371aKO0B, APYrHX pacTeHHAX,
C Bopoit kpaxman o6pazyer KOJLJIONHENE pAacTBOD,
4 B ONpe/ie/IeHHBIX YCAOBHAX NOIBEPraeTcs THIPo-
audy. Kpaxman uenonssyror B mumesoit MpoOMBIII-
JIEHHOCTH, A TAKJKE KAK ChIPbe /A NPOM3BOICTEA
CIHPTA, TII0KO3EI.

Ilesmonosa — rnasEas coCTaBAAIOMAN pacre-
Huit. 310 Genoe BoMOKEHCTOER BEINECTBO, HePACTBO-
pPHMOe B Bofe. B npHCYTCTBMM KHCJIOTHI 1e/10I03a

nogsepraercs rugpoansy. llennonosy HCmoab3yor
B npou3BojicTBe GyMard, KapTOHA, BOJOKHHCTEIX
MATEepPHAJNOB, HATYPAJIBHEIX THAHEI.

?

275. MNoyemy, Ha Ball B3MNAA, Kpaxman 1 Uennionosy HasbiBakoT nonuca-
Xapugamu?

276. CoctaBbTe ypaBHEHWE peaKLUuK ropeHus noawcaxapuaa.

277. KaK OCYWeCTBUTL TaKWE NpeBpalleHns: Uennonosa —» rioxkosa —»
—» 3TaHon? HanuwwWre COOTBETCTBYIOWWE XMMHYECKUE YPaBHEHWA U
YHEMMTE YCNIOBKA, NPYU KOTOPbLIX NPOMCXOAAT PeaKumu.

278. Kakywo maccy kaprodens, cofepwauiero 20 % Kpaxmana no macce,
HYHO B3aTb Ans nonyqerua 100 kr ataHona, ecnu obLmMe Npou3-
BO/ICTBEHHBIE NOTEpy cocTasnsioT 15 %7?

279. BblNMCAMTE MacCy Kpaxmana, KoTopbii obpasoBancs B pesynbrare
doTOCHHTE3a, ecnM PacTeHUA BLIAENWIK 8 T KUciopoaa.

£ D

 SKCNEPUMEHTHPYEM IOMA
O6HapyeHWe Kpaxmana B NULLEBbIX NPOAYKTax
Onpen,enme HanW4yMe Kpaxmana MK ero OTCYTCTEHE B NULLEBLIX NPO-

[LyKTax (MnW UX PacTBopax) ¢ NOMOLLLIO CIMPTOBOTO PAcTEOPa HOAa.
Peaynbtathl KCNEPUMEHTa 3aHecuTe B Tabnuuy:

Ne HassaHue Oxpacka pacTsopa voaa, Buisop
onkira nNULEBoro KOHTaKTUpYIoLWero
npogyxTa C NULWEBEIM NPOAYKTOM
: £ MweHuyHan
MyHa

WaBneyeHWe Kpaxmana u3 kaprodens

ChipyI0 OHMLLEHHYIO KApPTOGENHHY HATPUTE Ha MENHOM TEePHE, OTOXMN-
Te COK 4epes Map/io B CTaKaH U OCTaBbTe ero Ha HEKOTOpoe Bpems. 3epHa
Kpaxmana ocayT Ha AHO cocypa. OCTOPOMHO CNENTE MUAKOCTL HaA Kpax-
manoMm. [lo6asLTe K 3epHaM Kpaxmana xonofHylo BOAY M Nocne oTcTanea-
Qq CMECH CHOBa CNeirTe MUAKOCTb. MonyyeHHbli Kpaxman BoiCyluuTe. j
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MPAKTUHECKAS] PABOTA N& 5

Pacno3HaBaHve OI{CHFBHCQHBD)KGU.[HX
OpraHn4ecKux coeguHeHuH

Bee okcHreHcofiepikaiie opraHiuecKie coefiMHeHus 06paso-
BaHEl TpemsA anemenTamu — KapbosoM, I'maporenom u Oxcure-
HoM. B aToil npakTudyeckoii paGore BaMm NpeACTOMT PACIIO3HATH
HECKOJBKO COEIMHEHNI, BHABIAA B HUX QYHKIMOHANbHBIE TPYII-
B, & TAKYe HEKOTOPHIE CBOHCTRA (HATpHMED, PACTBOPHMOCTL B
BoE).

B xaxjioM ONEITe MCHOJB3YiTe HeGONBIIOE KOJHYECTBO Belle-
€TBa WK pacTeopa. HenaTenbHo, 4TOOR MX Oonpeae/ieHHEE TOPIHH
OCTANMCh HocJe paboTel (Toraa Npy HeoOXOAMMOCTH MOXHO HOBTO-
PHTE 9KCOEPHMEHT).

Ilepea BEIIONTHEHMEM 3aIAHKA DENIATe:

® KAKHe XMMAYeCKHe PeaKIliy HYKHO IIPOBeCcTH;

® KaKye peAKTHBH BAM TIOTpebyIoTCH;

® YTO B3ATH NS OCYINECTRIEHNUH PEAKIHH — BellecTBO MIIH ero

PAacTEOD;

® [OMEMHIAST JIM ONEITY M80EITOK OJHOTO H3 PeaTeHTOB, WK JKe OH

6yaeT HeoOxXoaHM;

® HYIKHO JIH HArpeBanue.

Bamanne 1. PacnosHasaHne TBepABIX BellecTB — Kpaxmana,
JAMOHHOM KHCNOTH, CAXapa U rIIOK03El.

Bapamue 2. PacnioaHapaine pacTEOPOB YKCYCHOMN KHCIIOTEHI, 8Ta-
HOMNa, TIHIEPHHA U MII0KO3EL.

B BamieM pacHopsyKeHHH — IIONOCKH YHHBEPCAJIBHON HHIAKA-
TOpHO# Oymaru, Bojia, pacTBopsl memoun u conmu Kynpyma(ll),
CHHPTOBKA.

IIpogymaiiTe MOCIeNOBATENLHOCTE BRIOTHEHNA KAMKIOTO 3a/a-
HUA ¥ COCTABLTE ILIAH.

Bamm peficTBua, HAOMIOAEHHA, XHMHYECKHE YDABHEHHS U BBIBO-
MBI 3THLIATE B TAOITHILY:

TlocneposatensHocts | Habmomenus Brison
AeHCTBHI

Badanue 1. PacnosHABAHNE ...

1 [

VpasHeHue peaknun (ypaBHeHHA PeaKIHii):
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Hurporeuncoaepsxamue
OpraHuYecKye COeJuHeHU s

Oprannyeckne cOeHHEHNA, B MOJEKYIAX KOTO-
pHX ecTh aroMbl Hurporena, ouens paxuas. Ocoboe
MecTO cpeJH HHX 3aHuUMawT Oenxu. Braropaps
3THM COEJHHEHHIM CYIIECTBYET JKU3HL HA Harmei
nnasere. B cunTese GeIKOB, KOTOPLIH TPOMCXOIHT
B JKUBBIX ODrAHUSMAX, YVYACTBYIOT HYKJAEUHOBbLE
Kucromst. OHH COXPAHAIOT W BOCHIPOM3BOIAT r'eHe-
THYecKyo uHbopManuio. Hurporencogepskamumn
COEIMHEeHNAMH ABJIAIOTCA TAKIKE MHOTHE (PUIUON0-
2uUNeCKL AKMUGHbIe BeLlecmed, CTHMYIHPYIOiHe
MJIH YTHETAIONINE Pasndubie 6HONOrHYecKHe Mpo-
neccsl B opranuaMme. Cpegu HMX — BHTAMHHEL
aHTHOHOTHKY, HAPKOTHKIN.

OsnaxoMIeHHe ¢ HUTPOTeHCOAEPKAIIUMHE Opra-
HHUYECKHMH COeJJMHEHHAMH O0BIYHO HAYHHAIOT
¢ amMunos.

AMUHbI. MeTunammu?

Martepuan naparpadga nomoxer Bam:
OTNIM4aTL aMUHbI OT APYFUX OPraHUYEcKUX COeMHE-
HUiA;
BLIFICHUTL CTPOEHUE MONEKYNLI METUNAMUHE;
y3HaTk 06 OCHOBHLIX CEOMCTBAX METUNaMUHA.

Amunnei. K Kiaccy aMUHOB OTHOCHTCH MHOTHMe
coepiHenus, 06pA30BAHHEIE TPEMS JIeMEHTAMM —
Kapbonom, 'npporesom u Hutporenom.

AMuuBl — 370 NPOAYKTRI 3aMEeNeHuda aToMOB I“il,‘lpﬂl'!.'!h’l
B MOJIeKYJIe aMMHaKa Ha YriieBOJOPOIHBIE OCTATHH.

1 Iaparpad He oGA3aTeNeH 114 H3YUeHNA, ONHAKO N3I0KEHHEDI B HeM
MATEPHAS TOMOYKET BIOCIe[CTEHH 00'bACHUTE OCHOBHEIE CRONCTREA AMHHO-
KHCJIOT.
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Puc. 108.

Mogenu monexynsl
MeTHnamMuHa:

a — wapo-
CTEpIKHEBaAS;

6 — macwrabHan.
Benbie Wapuku —
atombl Mugporewa,
YepHbie — aToMbl
Kap6oua, cuHue —
arombl Hutporexa

IIpuBoaum cxemy samemjenus aroma I'mapo-
TeHA B MOJIEKYJIe AMMHAKA HA METHJIBHYIO TPy~

ny —CHg:
H—I;i—H = H—l’?l— CH;.
H H
AMMHAK AMHH

I'pynny atomos —NH, HASKBAIOT AMUHOZPYN-
noit. O6maa GopMyna AMHHOB, MOJIEKYJIE KOTO-

PEIX comepsxat oty rpynny: R—NH,.

AMMHBI Pa3JHYHOTO COCTABA M CTPOEHHA
BCTPEYAKTCA B NPHPOJe. OTH COeJHHEHHHA
HCOONB3VIOT AJA NPOM3BOACTBA MNOJNHMEpOB,
CHHTETHYECKMX BOJIOKOH, KPacHTeNei, HEKOTOo-

PHIX JEKADCTBEHHBIX MPEIapaToB.

Merunamun, [Ipocreitmum coegfuHeHHEM

KJacca aMHHOB ABjgerca Mmetuaamus CH;NH,.

Cmpoenue monexynvi. Monexkysa METHIAMH-
HA COCTOMT H3 JIBYX YaACTeH — YIJIEBOZOPOLHOIO

ocrarka —CHg u amunorpynner ~NH,.

Artom Hurtporena B MoJeKyJle MeTHIAMHHA
(puc. 108) ob6pazyeT TPH MPOCTEIX KOBATEHTHLIX
ceasu — ¢ aromom KapGoua u AByMsA aToMaMu
T'maporena. B 9THX CBABAX YYacTBYKT TPH He-
CHAPEHHbIX 3JIEKTPOHA BTOPOTO SHEPIeTHHYECKOro

ypoBH#A atoma Hurporena:

2p
O

Kpome HHX, HA 3TOM YPOBHE MMEETCH napa 2s-aJ1ex-

TPOHOB.

Ilockonsky Hurporen Gonee ajexkTpooTpHIlaTe-
nen, wem Kap6on u I'ugporen, KoBANEHTHEIE CBASH
aTOMA STOTO 2JIEMEHTA ¢ IPYTUMH aTOMAMH B MOJIe-
KyJne MeTHnaMuHa HaubGosee nonapHs! (puc. 109).

Tlonaproii asnaercs u cama monexkyna CHoNH,.

Puc. 109. 4 Lt
CmeLleHne obLmx H s » C ~
3NEKTPOHHBIX Nap H / H
8 MONIEKYNe MeTHNam1Ha H

e et

T

Pusuveckue ceolicmea. B obsrannix YCIOBHAX
MEeTHJIAMHH — Ta3 ¢ PeBKHM HeNpPHATHEIM 3ama-
xoM. CoeaMHeHMe XOpOIIO PACTBODHETCH B Boje
(kak BB aymaere, nouemy?), cimpre, amnerowe.
Temmneparypa kunenus mernnamuna —6,3 °C. Ona
HAMHOTI'O BEIILIE, YEM ¥ COOTBETCTBYIOLIETO YIIIEBO-
Aopona — merana CH, (—161,5°C). Bro ofsacuserca
CYIIECTBOBAHHEM MY MOJNeKYNAMH MEeTHIAMH-
HA BOJOPOJHBIX CBA3EH,

Xumuueckue ceéoiicmea. CnocobHOCTD MeTHI-
AMHHA BCTYIATE B DEAKIMH, DACCMOTPeHHbIE
HIXKe, 06ycnoBnena nansnuuem B arome Hurporena
+HENO/leNIeHHOI » IAPEI 28-3JI€K TPOHOR.

Pearyus c 6000ii. MeTunaMuH B BOXHOM pacTBope
NIpOABJAET OCHOBHEIE cBoiicTBa. KonmuuecTro HoHOR
OH B HeM 3HAYHTEIHHO GospIle, YeM B UHCTOl BOge.

Yro e MPOMCXOANT B 9TOM pacTBope?

Mescy MONEKYIaMH BOZH M MEeTHIAMEHA obpa-
3YIOTCH BOAOPOJHEIE CBASH

&+ 8-
HOH- - ‘NH,CH,,

KOTOPBIE BBIBHIBAIOT AUCCOLMAINI0 MHOTHX MOJe-
KYJI BOIBI:

HOH 2 H'+OH.

Housl OH ocTaiores B pacTBope, oOyCIaBTHBAR eTO
WEeNOYHYI0 peaknuio, a wonsl H' coegmusiores ¢
Monexyjniamu Merunamuna CH;NH,,

O6bsCHHM, TOYEMY MPOUCXOANT TAKOE COeRUHE-
HHe. B nore H' Het anextponos; 1s-op6utans B
HeM BaKaHTHas. [Tpn koHTaKTe yacThy H* u CH;NH,
B 3Ty op6uTank nepexogur napa 2s-aneKTpoHoB
aroma Hutporena, 1 4acTHLbl COEqUHSIOTCS:

; "
CHy-N: + H > [CHa—I:l-H]*,
H H

Han CHyNH, + H'—> [CH3NH,]",

Takum o6pasom, atom Hutporewa o6pasyer
4yeTBepTyio cBA3b. [TOCKONbKY 3Ty cBA3bL 06ecne-
YHBAET Napa 3/IeKTPOHOB, TO OHa ABNAETCS KOBa-
JNIEHTHOH, KaK W TpH ApyrHe cBsi3u atoMa Hutpo-

rexHa.
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370 MHTEpEeCHO
CoeMHATHECA

¢ monom H*
MoMer

M MOJIEKYJIA
aMMMAKA:
NH;+ H' >

—» NH,.

CyMmapuas cxeMa B3auMOJeHCTBHA METHJIAMU-
HAa ¢ BOAOI:

» \\_
CH,NH, + H-OH g [CH,NH,]" + OH .
MeTHJIaMHH HOH METHIAMMOHHA

Illenounyio cpeny B BOAHOM PACTBODE METHJIAMH-
HA MOXHO 00HADY’KHTE ¢ TIOMOIIBIO HEIHKATODA.

Ecnu ocuoparusa NaOH, Ca(OH), u ap. mur
XapaKTEePHE0BANM KaK COeAMHeHus, duccoyuupyio-
wue ¢ obpazoseanuem uonoe OH , To MeTHIaMUH
CHzNH, — Toe ocHOBaHMe, HO WHOro Tuna. Ero
OCHOBHBIE CBO¥MCTBA 0ODYCHOBJIEHH! CNOCOGHOCTBIO
MOJIeKYJ npucoeduname kamuonst H'.

Pearyuu ¢ kucaomamu. MeTHIaMUH B3auMOJEi-
crByer ¢ KucaoTamu. [IpogyKTaMn TaKux peakmuit
ABJAIOTCA COMH — UOHHBIE COSAMHEHUA, PACTBOPH-
MBbi€ B BOJE:

CHyNH, + HCl — [CH3NH,]CI.
METHIAMMOHHI
XJ0pHJ

IIpeo6pasyem MOJeKyIsipHOE YpaBHEHHe B MOH-
HO-MOJEeKYyJIAPHOe:

CHNH, + H' + Cl" — [CH;NH;]" + Cl;
CHZNH, + H' — [CH,NH,]".

Pearyus zopenus. MeTHIaAMMH POPHT Ha BO3/yXe:

4CH NH, + 90, — 4C0, + 10H,0 + 2N,.

CMmecH MeTHJIAMHMHA C BOBAYXOM B3PLIBOOMACHEL.

ITpumenenue. MeTHIaMHH HCIOIb3YIOT AJIA PO~
HM3BOACTEA JIEKAPCTE, Kpacureneil, pacTrsopuresnei,
CpelCcTB BANIHTH pacTeHuil or Gonesneit u BpeguTe-
nei.

duzuonozuveckoe delicmeue. Merunamun —
ToKcHIHOE coegunenne. OH pasfpaXkaeT CIU3HUCTHIE
060JI0YKH, YTHEeTAET ABIXAHHE, OTPHUATENEHO Jeli-
CTBYET Ha HEPBHYIO CHCTEMY, BHYTPEHHHE OPraHbl.

MEeTHJIaMHH

AMHHBI — NpPOAYKTH 3aMelleHHd ATOMOB
T'ugporeHa B mojxexyne ammuaka NH; na yraeso-
JIOPOHEIe OCTATKH.

280.
281.
282.

283.

284.

285
286.

287.

B

IIpocTedimiMM 1O COCTABY AMMHOM SIBJISI@TCH
metunamue CH3;NH,. Moxekyna coegunenns
comep:xuT rpynny aromor —NH,; ee maassiBaroT
AMHHOIDYIIIOHN.

MeTunaMuB — TOKCHUHEI ras ¢ pe3kHM 3ana-
XOM, XOpOIIO pPACTBOPHMBIH B Bome. BomHBIH
PACTBOP 3TOr0 cOeNHHEHHN comep:kuT wousl OH .
MeTunamMun — opramudYeckoe ocHopaHme. OH
B3aMMO/leHCTBYeT ¢ KMCIOTAMH, ofpasys coum,
comep:xamue katnonn: [CH;NH,]".

Haxue coefitHeHWs Ha3bIBaIOT aMUHaMU?

OxapaxTepusyinTe CTPOGHUE MOMEKYNLI METUNAMUHA.

O6bAicHUTE, NOYEMY METUIEMWH ABNRETCH OPraHWYecHUM OCHOBa-
HHEM.

Kax no coctasy u CTPOEHMIO BELLECTBA MOKHO NPEBMAETL BO3MOX-
HOCTb NPOABNEHUA UM OCHOBHLIX CBOMCTB?

Hanuwre ypaBHeHWA peakuWi (B MONEKYNAPHON W MOHHO-MONEKy-
NAPHOM GopMax) MeTUnamMmHa ¢ 6POMUAHON U HUTPATHOM KUCIOTaMMK.
Buiynenute maccosyio gonio HuTporeHa 8 METUNAMUHE.
OnpeaenwuTe NNOTHOCTE METMNAMMHA NMPU HOPMANbHBIX YCNOBUSX W
€ro OTHOCUTENbHYIO NNOTHOCTL N0 BOAOPO.Y.

Hakoit o6bem Bosayxa gocratoyeH ans nNonHoro cropanus 200 mn
METHNamMuHa?

Maccosan fons HutporeHa 8 o6pasue TEXHWYECHOro MeTUnamuHa
cocrasnsiet 42 %. BblMMCIMTE MaccoBylo AONIO NpUMeceit B o6pasLe.

AMWUHOKHUCNOTBI.
AMUHOYKCYCHana Kucnora

Marepuan naparpada nomMmoXeT Bam:

OTNH4aTe aMUHOKUCAOTE! OT APYTHX OPraHWHecHUX
COEAWHEHHNA;

» BBIACHWUTE CTPOEHWE MONEKYNbl aMUHOYKCYCHOW
KWUCNOTh;
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OBLACHUTL aM(OTEPHOCTb AMUHOYKCYCHOM KMCNOTHI;
MNOHATHL CYTh B3AUMOJIENCTBMA MENY AMUHOKUCNO-
Tamm.

Amupokncaorsl. CymiecTBYIOT OpraHHYecKHne
COeMHHEHNA, KOTOPBIE HIPAIOT 04YEHE BAXKHYIO PO
B IpUpoe. ITO AMUHOKUCOMbL.

AMHHOKHCIOTEI — NPOH3BO/IHEIE YTJIEeBOIOPOIOE, B MOJIEKY-
nax KOTOPBIX MMEIOTCH AMMHOTPYNIE! H KAPOOKCHIBHbIE
TPYIIILL.

Ipumep zamemenus aromoB ujporena B Mose-
Kylle YrieBOAOpOZAa H& COOTBETCTBYIOINMe (YHK-
HOHAJNBHEIE T'PYIIIEL

T
H-C-H = H-G-COOH.
H NH,

YraeBoaopog AMHHOKHCIOTA

KucnoTer, B MOJeKyJIaX KOTOPhIX AMHHO-

- AMHHOKHCIOTBI
R—CH—COOH rpynna coeiunena ¢ aromom HKapGora, Bom-
| HafmuM kK KapfoKCUIBHOI rpyIine, HA3EIBAKOT
NH; Q-QMUHOKUCIOMAMU.

IBaauaTs CTPOTO ONPEENEHHBIX AMUHOKHUCIOT
cocTaBaAoT ocHoBy GenkoB. HacTh 3THX AMHHO-
kucnor obpasyercs B KJIeTKax H3 HPOAYKTOB
oOMeHA BeMm[eCTB; MX HASBIBAIOT 3QMEHUMbIMU.
Ipyrue, He3aMeHUMble C-AMHHOKMCIOTEI, €0
BeX W JKMBOTHBIE MOJYYalOT BMecTe € TMINeii.
HeKoTopble (--AMHHEOKHCIOTEL ABJIAKTCA aHTHEHO-
THKAMH, BHTAMHHAMH.

Jlis o-aMHHOKHCJIOT Hallle HCIONb3YIoT TPUBH-
anpHEIe HasBanua. Kpome Toro, sTH coeIHBEEHHA
obosHauaT cuMmeoramu. Kax el CHMBOJ COCTOMT
B3 Tpex NepBrix OYKB TPHMBHAJIBLHOTO HABBAHUA
AMMHOKHCJIOTEL.

Amuuoykcycnan kucixora. IIpocreiimesi o-amu-
HOKHCJIOTOH SABJAAETCA AMHUHOYKCYCHAA KHCIOTA
NH,CH,COOH (puc. 110). Ee Tpusnaibuoe Ha3-
panwe — rumnun'. Coxpauennsie o6o3HaueHns
(cumBomnsl) coegunenns — Tum, Gly.

AMHHOYRCYCHAS

KHCIO0Ta
NH,~CH,—COOH

! Hassaune IPOHCXOAHT OT I'DEUECKOTO CloBa glykys — cnaginii.
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| Puc, 110.
Mopaenw Monexynsl
AMHHOYHCYCHOR
HMCNOTDLI:
] a — wapo-
cTepHHeBan;
6 — macwrabHan

25 4

Puauveckue ceolicmea. AMUHOYKCYCHASR
KHWCA0Ta (TIMIHH) — KPHUCTALIMYECKOoe BEeIjeCTBO
(puc. 111), umernomee cIajKHuil BKYC, PACTBOPHMOE
B BOJIe M HEPACTBOPHMOE B OPTAHUYECKUX DPACTBO-
PUTENAX.

Puc. 114, F o
AMHHOYKCYCHaR S A
HMCNOTa (FMKLMH) et el

Xumuveckue ceolicmea. B Monexkyne aMHUHOYK-

CYCHOH KHMCJIOTEl MMEITCA [ABe (DYHKIHOHANLHEIS
rpynnei: KapGoxcuneHas —COOH u amuHorpymna
—NH,. IlepBas 00yciaBIMBaeT KHCIOTHEIE CBOICTBA
COE/IHHEHNA, a BTopas — ocHOBHEIE. [ToaTomy amMu-
HOYKCYCHAA KHCJIOTA ABIfAeTcA aM(OTeDHBIM CoelH-
nenveM. OHa pearHpyeT M CO IIEJI0YAMM, H ¢ KHCJIO-
Tamu. IIpOAYKTAMH TAKHX peakIuii ABAAIOTCH COMH.
Bo BaanMoZelHcTBUH AMHHOYKCYCHON KHCIIOTEI
(rrMmuHEA) co IMeJIoYbl0 NPUHUMAIOT YUacTHe Kap-
GOKCHIBHBIE IPYIIIEL €€ MOJEeKYJI
NH,CH,COOH + NaOH - NH,CH,COONa + H,0,

AMHHOYKCYCHAA HaTpHi
KHCJIOTa AMMHOALETAT

a4 B PeakiluM ¢ CHIBHOI KHeNoTol — aMHHOTPYIIIEL:
NH,CH,COOH + HC] — [NH;CH,COOH]CI.
TIHIHH COJIb I'IMIHMHA (XI0pKHa)
AmunoykcycHas KHeaoTa (B pacTBope), Kak
M KapOOHOBEIE KHCJOTHI, BCTYMAET B PeaklOUU C
AKTHBHBIMHM METANJIAMH, OCHOBHBIMH OKCHIAMH,
OCHOB&HMAMH, HEKOTOPBIMH CONAMY, CITHPTAMH.
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P HanuinuTe ypaBHEeHHe PeakilHH aMHHOYKCYC-
HOH KHCJIOTHI ¢ MAarHUEM.

AMUHOYKCYCHAs KHCJIOTa B3aMMOJEICTBYeT ¢
kynpyM(Il) ruppoxkcunom (B menouHoil cpeme);
npu sToM of6pasyeTcs PACTBOP CHHEro HBeTa
(pue. 112).

Puc. 112,

Peakuuna pacTeopa
AMHHOYHCYCHOM
KuenoTel ¢ kynpym(il)
TMAPOHCHAOM

Pearxyuu mewdy amunoxucromamu. B onpene-
JIEHHBEIX VCJOBHAX MOJEKYJIbl AMHHOYKCYCHOM
U JPYIHX C-AMHHOKHCIOT MOTYT Baanmoneﬁc'rno:
BaTh ApYT ¢ apyrom. IlpogyKTamMmu TAKMX peariuit
ABJIAIOTCA nenmudst'.

IlpuBogumM cxemy obpasoBaHnA DUIENTHAZ W3
JABYX MOJIEKYJI eMHHOYKCYCHON KHCIOTHI:

NHS—CHQ—(l'F‘I\IJ—CHg—COOH iy
0 H
— NH,~CH;~C-N—CH,~COOH + H,0.
OH

9ra peakuusa obparuma. [IpoTHRONONOMHOE IpE-
BpallleHHe — FHAPOIH3 AUNENTHIA — IPOHCXOINT
NpH HATPEBAHMH B NPHCYTCTBHHA CHJIBHBIX KHCJIOT
HITH mjenoueit.

B MonekyJie funenTHaa, KAK U AMHHOKHCIOTEI,
HMEIOTCA AMHHOTPYNIA B KapGoKcHIbHEAA TPYNIa.
Jlro6as U3 9THUX TPYNI MOMKET PEarUPOBATE € COOT-
BETCTBYIOIIEH Ipynmoil Apyroi MoOJeKyJIsl aMHHO-
KHCIOTH ¢ 06pasoBanieM MOJEKYJILl TPUIENTH/IA.
W3 MHOTHX MOJEKYJ aMHHOKHCIOT 06pasyorcs
MONUMEeNTHEL.

! TepMuH TPOMCXOAMUT OT TPEYECKOTO CIAOBA peptos — ceapeHHBILIL.
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370 uHTEepecHo
Bryce
HATPHEBOMH
CcOJH
TIYTAMHUHOBOMH
KHCIOTHI
HATIOMHHAET
BKYC MAca.

coeIHHeHNe
HCIIOTB3YIOT
B KauecTse
NIPHNPABEL.

Monexyns nenTHAOR cOAEpIKAT OAMHAKOBEIE
TPYyHiikl ATOMOB, KOTOPEIE HASBIBAIOT NenmudHbiMu
zpynnamu:

~C-N-
0|
OH

Ob6pasosanue nonunenmudos us o-amuHoKuc-
JLOM COCMAsAAeMm OCHOBY CUNME3q DeNKO8 8 HUBOM
opzanHuIMe.

Ipumenenne. AMUHOKHCIOTED HIHPOKO HMCIIOJNE-
3YI0T Kak JIEKAPCTBEHHEIe NpenapaTs npy 3a6oe-
BAHUAX KPOBH, NEYEHH, TOMKENYAOTHOMN sKelest!,
HADYIIEHUAX HEPBHOH CHCTEMEBI M 06MeHA BelecTs.
HexoTopele aMMHOKHCAOTH! 06e3BPeIKUBAIOT TOK-
CHMYHEIE BEIECTEA B OPraHU3Me, ABJIAIOTCA MHINe-
BBIMH JI0GABKAMU 1Al JKHBOTHEIX, CHIDBEM A
TPOM3BOJICTBA CHHTETHYECKUX BOJOKOH, MLIACTMACC.

AMHHOYKCYCHYIO KHCIOTY (rmuuun) ucnoasayior
KaK HCXOIHOE BeIeCTBO JIfA MOMYYeHHS Opranuye-
CKHX COeJMHEHUH, B MeguuuHe, HHOTJa — #aada
06paboTkH KHHOBOTOMATEPHATIOB.

AMWHOKHCIOTEI — NPOH3BOAHEIE YTIIEBOHOPO-
710B, B MOJIKYIaX KOTOPHIX HMEIOTCH AMUHOTPYIIIET
M xapboxcunsHeie rpynmei. Ecam AMHHOrpynna
coeiunena ¢ aromom Kapboma, Gmmkaiimmm
K KapOoKCHIBHON rpynme, To Takue COBIHHEHMA
HA3BIBAKT (L-AMHHOKHCIOTAMM.

DparmMeHTHI MOJIEKYJT NBATIATH C-aMHHOKHC-
JI0T BXOAAT B COCTAB MOJIEKYJ DeNKOB.

Hpocreiiman o-amuHokHenoTa — AMMHOYKCYC-
Hasg NH,CH,COOH. 370 wpucranmmueckoe Bene-
CTEO CO CIATTKHM BKYCOM. AMHHOYKCYCHAS KHCIOTA
ABAACTCH aM(IOTEPHLIM COeMHEHHeM; OHA pearn-
PYeT €O IeN09aM¥M H CHIBHBIMH KHCIOTAMH.

Moaexynel aMHHOYKCYCHOH M APYrMX aMHHO-
KHCJIOT MOTYT B3AHMOJeHCTBOBATE IPYT ¢ APYTOM.
IIpu aTom 00pa3yIOTCH NenTHAR — COeTHHeHUS,
MOJIEKYJIBI KOTOPBIX COMePKAT OCTATKH MOJIEKY
AMHHOKHCIOT, COeHHEHHBbIe TPYNNAMH ATOMOR
—CO—NH- (nenTuaasmm rpynnamu).
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AMHHOKHCJIOTEI HCIIOJAB3YIOT B MeJHI[HHE, NIPO-
HM3BOJACTEE NOJAHMEPHBIX MATEPHANORE, nobaBnAOT
B KOpMAa CenBCROX03AHCTEeHHBIX KHBOTHBIX,

I,

289, HaKWe COEAMHEHWA HAa3LIBAIOT aMUHOKMCNOTaMU?
290. Mo4eMy aMHHOKMCIOTE! ABNAIOTCA ampOTEPHBIMK COEAMHEHUAMU?
201. CocrasbTe YpaBHEHUA PeaKLMi:

a) NH,CH,COOH + Mg0 — ...;

6) NH,CH,COOH + KOH — ...;

8) NH,CH,COOH + HBr — ...}

[ JPE N-I;,—CH;—EI:—IIJ—CHz—COOH e

O H

292, HanulwuTe ypaBHEHUEe PEaKLMK acTepudUKaLIMK C yHacTUEM aMUHO-
YKCYCHOWM HMCNOTLI U 3TaHona.

203. Bbl4MCIMTE MACCOBLIE [ONW 3NEMEHTOB B aMMHOYKCYCHOW KUC-
nore.

294. B pacTsop, COAepmallmii 15 r aMUHOYHCYCHOM KWUCNOTI, nobaBunu
[OCTAaTo4HOE KONWHECTBO 6apui ruapokcupa. Hanuwure dbopmyny
CONM, KoTopas 06pa3oBanach, U BLIMUCIUTE ee Maccy.

295. Hawxoi o6beM raza (H. v.) BuAeNWTCA B pe3ynbrare peakuu pacTeo-
pa aMUHOYHKCYCHOM KMCNOThI:

a)c 1,2 r Marius,;
6) ¢ 0,03 Monb HaTpWi KapBoxata?

u Een o
Martepuan naparpada NnoMoMeT Bam:
~ BbIACHUTE cocTaB GenHoB;
 MOHATb CTPOEHWE MONeKyn GeNHoE;
- y3aHaTb O CBOiCTBaX 6eNKOoB;

nony4MTb NpejcTasneHue 0 IHaYeHHH GenxoB AnA
MMUBBIX OPraHU3moB.
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B npupoge Hameil nuaHeTH eCTh BellecTBa, Gea
KOTODPBIX CYMIeCTBOBAHWE JKHUBEIX OPraHH3MOB
6BL1I0 OB HEBOAMOMHEIM. IT0 — (eaku.

Benkn — NOJHITeNTH/IbI, BhINOJHAIOI[HEe (‘IIL‘II,H[I)!I(IQ{'KIv{l:‘
OHoJIOTHYeCKHe {I)_\'}[H]J,“ll B JRMBBIX OPraHHIMAaX.

HapecTHo oueHr MHOTO OenkoB. OHM ocymiecT-
BAAIOT ¥ PETyJIHPYIOT 06MEH BEeIecTs B KJIETKAX, B
TO ¥e BpeMs ABJIAACH AJIA HUX «CTPOMTENBHBIM»
MaTepuasoM. BelkH pDearupyior HAa H3MeHeHHe
BHeIIHeil cpeibl, U3MEHAACH U NpucnocabInBaich
K HOBeIM yeaoBuam. OEH obecneuMBamT IBUTA-
TEJNBHYI0 IeATeJbHOCTL OPraHH3Ma, & HEeKOTOphle
(rax HaswIBaeMele GeNKH-aHTHTENA) BalHIAIOT
€r0 OT HHODOJHBIX Tes. Bee peaknuu B KieTkax
OPOHCXOAT OPH ydyacTHu GenkoB-(epMeHToB,
KOTODBEIE MTPaioT PoJib KaTanuaaTopos. Takum
obpasoM, GeJIKH BEIOTHAIOT B OPraHHuaMe pasHoob-
pasHkie QYHKIMH — 9HEPreTHYecKYI0, CTPOHTENb-
HYI0, CHTHAJBHYIO, ABUTATEJBHVIO, BAMIUTHYIO,
KATANTHTHYECKYIO.

Kamxaerii 6es0K 0OTIIHIAETCA OT APYTHX HabopoM
AMHHOKHCJIOTHBIX OCTATKOB, HX CTPOTO OIPe/eseH-
HO¥ MOCefOBATEILHOCTEIO B MOJIEKYJIe, IIPOCTPAH-
CTBEHHBIM CTPOEHHEM MONEKYJI, & TAKJ}e OCYIIecT-
BIIAEMEIMH QYHKIIHAMM.

B opraEmamax JKMBOTHBIX M YeJIOBEKa COJep-
skuTes bonbine 6eKOB, ueM B pacTreHuAX. OHU BXO-
AT B COCTAB MBIIIEYHON ¥ HEPBHOH TKAHeH, KOMXKH,
BOJIOC, HOT'TEH.

BripabaTeiBaTe GeNKH HENOCPEeACTBEHHO M3
HEOPraHMYecKHUX BellleCTB MOTYT TOJBKO PACTEHHA.
B HuX 1 HekOTOPHIX DakTepuax Genkxu obpasyrorca
B peaynbraTe GOTOCHHTE3a (KAK H YTJIeBOIEI):

YIEeKWUCNbIN ras + Boga + HEeKOTOpLIe PacTBOPUMLIE CONK i)

—» Benkuy + Hucnopoa.
B opraEM3MBl JKHBOTHEIX M uelioBeKa Oenxu
nocrynawoT ¢ numei. Orn pacigennsatwores depmen-
TAMH H8 AMHHOKHCJIOTBI, U3 KOTOPEIX 0BpasyoTcs
Aapyrue GeIKH, CBOMCTBEHHEIE JAHHOMY OpPraHu3My.
Bo Beex 6enkax coOZepIKATCA NATH OCHOBHEIX
anemenToB — KapGou (ero mMaccosas fons cocTaB-
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37O HHTEpPECHD
IIpu monEOM
pacienyenun
1 r Benka
BBIIENACTCH
CBBITLIE

17 ]l

SHEPTHH.

snaer 50—55 %), Oxcuren (21,5—23,5 %), Hurpo-
ren (15—17 %), Tuaporen (6,5—17,3 %), Cynspyp
(0,83—2,5 %), a Taxsxe Hebopmme komuyecrsa Poc-
dopa, Hopa, Peppyma, APYrux aJeMeHTOB.

Besky MMEIOT BLICOKHE 3HAYEHHS MOJIEKYIAp-
HBEIX MACC — OT JIeCATKOB THICAY A0 HECKONBKHX
MHJITHOHOB. XuMuueckue QOPMYJIbl 9THX COe/lHHE-
HHI O4YeHL CIOMHEIE.

Kaacemdmxamuna., Paznmmyalor DpocTeie M CIIOMK-
Hpte Genxu. Momekyssl HpoeThix GenKoB' cocTOAT
TOJNEKO U3 OCTATKOB MOJIEK Y] AMHHOKHCIIOT, 8 CJIOM-
HBIX® CONEPIKAT TAK¥Ke OCTATKH MOJNEKYJ COoefHHe-
Huil HebesnkoBoil npupoas! (YrieBonos, oprodocedar-
Hoit kucenors! HyPO,, HYKJIEHHOBEIX KHCJIOT | /p.).

Crpoenne MOJEKyJN. YHHUKANbHOCTH OGelKoB
ofycI0BIeHA HX CTPOSHHEM, KOTOPOTO He HMeeT HH
OIHO M3 MBYHUEHHBIX BaMM coefuHeHmnii. IlepBrlit
BeCOMBIH BKJAJ B HccaefoBaHHMe GelKoB BHeC
HeMeIKHil yuenslit 3, ®umep. On foKa3am, UTO UX

MOJIEKYJIBI TIOCTPOEHBI H3 OCTATKOR MOJIEKYJI ¢ -AMH-
HOKHCJIOT, COSIHHEHHBIX MeITHAHLIMY IPYIIaMu.
PasnHualoT Yerhipe TUIA CTPYKTYPH! Oenka.
ITepsunnas empyrxmypa Genka — 3TO MOJHNEN-
THIHAA [ENb CO CTPOTO ONpefeseHHOH MOCJefoBa-
TeIBHOCTEIO AMHHOKHCIOTHEIX OCTaTKOB (puc. 113):

|
R, OHR, OHR, O H R,

B npusegenHoii dopmyse Gyxsamu R ¢ pasind-
HEIMH MHIEKCaMH 0003HAYEHB! YIVIEBOAOPOAHEIE H
JIpYTHE OCTATHH.

HgN—(llH—('%—I\Ii _?H_{I%_I:J_?H" G- ... —[Tl-(I]H—COOH.

335?235:5}2{,5325235?
F;!sg!s:;!s:ﬂ;g!fg!fg

Puc. 113.

LiapocTepxHeBas MoAeib pparMeHTa NepBUYHON CTPYKTYPbI Genxa.
YepHble wWapHku — atombl Kap6oHa, mentele — Maporexa,
rony6sie — HutporeHa, kpacHble — OHcureHa. 3eneHble WapHKK
WMHTHPYIOT YrNeBoJ0pOAHbIE OCTaTHH

! fx masnBaloT TpoTenHAMIE (OT rpeuecKoro closa protos — mepsstii).

? Yx HASBLIBAIOT MpoTengamMu (OT rpeYecKux cJoB protos — nepesiit 1

eidos — Bun).
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=+ = BOgopogHas
CBA3b

Pue. 114,
BropuuHan

CTpYKTYpa
Genka

YKHH H 6HO. {, aKag Bep-
NHHCKOH aKafeMHH HayK. Mccnegqosan Genku w
NPOAYKTLI MX paciiennenus. [lokasan, 4To npu
B3aUMOJEHCTBHH aMHHOKMCNOT 06pa3yiTes
nonunenTuasl. U3yyan feicTene GepMeHToB Ha
PasnuyHeie coeguHenunn. Paspa6otan KnaccH-
duKaymio yrnesofoe M MeTogbl MX CHHTE3a.
BHec sHaynTensHbIA BrIag B pa3BuTHe crepeo-
Xumun. flaypear HoGenescroi npemun (1902),

Bmopuunas cmpykmypa 6enca — 310 onpe-
AleJieHHas NpoCTPaAHCTBeHHAS (popma (GombImei
HacTRI0 — COMPalhb), KOTOPYio npuobperaer
NoJUNenTHARAA Hens (puc. 114),

Tpemuunasn cmpyrxmypa Genra obpasyercs
B PesysJbTATE CBEPTHIBAHUA CIUDATH IIOJH-
nenTHAHOM uenu B Gosree KOMIAKTHYIO dbopmy
(rmobyary) (puc. 115).

Hemeepmuunas cmpykmypa benxa apnser-
CA CHCTEMOI OUeHB CIOMKHON (opmel. B meit
00BeIMHEHE! [IBe MO GOIBIITe rnobys. Obpaay-
€TcA eAMHBIH KOMIUIEKC, KOTOPLIH BRIMONHSAET
OIpeneseHHYI0 (PYHKIIMIO B 3KHUBOM OPraHH3Me.

YeTBEPTHUHYIO CTPYKTYDY HMMEIOT JIHIID
HeKOoTOphie Genku, HANPHMep, reMOrIoBHH;
€T0 MOJIeKYJIA CONEPIKHT YeThipe Tao6yiIbl
(puc. 116).

Yauteigas Gpopmy monexyn, 6enru genst Ha
duGpunnsapHeie 1 rMoGyapHsie. DPubpunnsp-
Hble Ge/IKH UMEIOT HHTEBHAHBIE MONEKYbI,
He pacTBOpAKTCA B Boge. M3 HHX cocTosT
BOJIOKH& HMBbIX TKAHEH, LIENK, LepCThb, BOMO-
Cbl, pora, Kort. [no6ynapHeie Genku oTanYa-
10TCH OT PHEPHANAPHBIX KOMMAKTHOH BOPMOiT
MOMIEKYN1 M ROCTATOYHOH PacTBOPHMOCTBIO B
Boge. OHM perynupyioT 6HOXHMHYECKHe npo-
yeccki. K 3roii rpynne 6e/kos oTHocaTes dep-

MEHTBLI, MHOTHE FOPMOHbI, FeMOrMoGHH M Ap.
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Puc. 115. Puc. 116,

TpeTuunan YeTBEPTHYHAR CTPYKTYpa
a 6enka Genxa (Monexkyna

S remornoGuHa)

buznueckue ceoiicta. Benky He uMe0T TemMme-
paTyp nasjiesus H kunenns. [Ipu varpesanun oHN
TeMHEIOT ¥ HAYWHAIOT PABJIATATHECH, PACNIPOCTPAHAR
3anax J¥KeHsIX nepses. Hexoropele Geky pacTBo-
pAKTCA B BOge € 0OpasoBaHMEM KOJTOHMIHBIX
PacTBOPOB.

IIpu gobaBieHMH K pacTsopy Geska xoimem'px-
POBAHHEIX DPACTBOPOB KHCJOT, IMesouei, cosei
Kynpyma(Il), Ilnom6Gyma(Il), apyrux (sTAmensxs)
MeTa/LTHYeCKHX 5JIEMEHTOB, 4 TAKKEe OPraHHYecKHX
pacTBopuTeneil (Hampumep, cnu}ln'a) nponcxonm:
ocaxenne Genka (Oemamypayus’). AranoruuaHbIil
aduperT nabmogaerca npu Harpepauun. OH BEIZBAH
paspylueHHeM YeTBePTHYHOMH, TPeTHYHON U BTOPHY-
Hoit cTpyxTyp Genxa. B pesynbrarte Gesok Tepser
cnocobHOCTE BHINOIHATE CBOH GHOJOrHYECKHE
tpyuxume. Ho nuinessie DPOAYKTE II0CJE AeHATYPA~
nun GeJKOE Jlerde yCBaMBalOTCH OPTAHM3MOM —
AMYHWIA WIH CBADEHHOEe A0 IO CPABHEHHIO C
CBIPBIM, KHCJI0€ MOJIOKO N0 CDABHEHMIO CO CBEIKHUM.

Xumuueckue cBoiicTBa. Benkn, Kax M aMHHO-
KHCJIOTHI, ABIAITCA AMPOMepHbiMU cOeIUNeHUA
Mu €O cnabo BEIDAXKEHHBIMH OCHOBHEIMH M KHCIOT-
HEIMH CBOHCTBAMH.

B npHCYTCTBHM KHCJIOT Wiy (epMeHToB Geku
noasepraiorces zudpoausy. KoreynbIME NPOAYKTA~

! TepMuE DPOHCXOAKT OT rpedecKoro cinopa denaturatus — JIHIIeHHBIH
NPUPOAHEIX CBOMCTB.

210

&T HUTPOTeHCONEPHALIIee COeIMHeHHe — GHyper.

protos — mepsriii.

MH 9TOT'0 NPEBPAILCHUSA ABIAIOTCH AMHHOKHCIOTHI,
M3 KOTOpLIX ofpazopancs Genok. T'uaponns npoue-
XOJMT B HECKOJIBKO CTAXMIL: )

6enok —» nonunenTugel — Aunentuibl — aMMHOKMCNOTHI.

HexoTtopeie peaxnun ¢ yuacriem 6enxon compo-

BOM/AIOTCH HBMEHEHNEM IIBeTa, MO3TOMY MX HABHI-
BAOT yeemuvinu. K uum orHocsates Guyperosas’,
KCAHTONPOTEHHOBAA® DeAKIUM 1 Zp.

JTABOPATOPHbIM ObIT Ne 26
BuypetoBas peakuus
B npobupky maneiite 1 mu PacTBOpa LIEJIOYHM M HECKONBKO
Kanens pacreopa Kynpym(Il) cynsdara. K obpasoBaBmemMycs ocaj-

Ky ao6asbTe pacTeop Genka KYPHHOrO A1iilia ¥ nepemernaiire cogep-
sKumMoe npobupku. Uro nabmogaere?

Ilpu BaaumopeiicTBul GeaKkos ¢ PACTBODOM COJTH
Kynpyma(Il) B memnounoii Cpele MOABJIAETCH CHHe-
(huoneToBoe OxpammuBanue. Buyperosas peaxuua

TO03BOJLACT OGHAPYHUTH IENTHAHEIE IPYIIIEL B MOJTe-
KyJnax.

JIABOPATOPHBI OMbIT Ne 27

KcaHTtonporeutosas peakuyus
B npoGupky maneiite 1 mx pacTBopa feska KypmHOrO sAiina u
Aobasere 0,5 Ma 20 % -ro PacTBOPa HHUTpaTHOH Kuciorel. Kakos
IBeT obpasopasmerocs ocagka?
Harpeiite conepsxumoe npobupku. Mamensercs i nper ocanka?

ITocsie oxnaxpaenus no6asste K OCallKy HEMHOTO PACTBODA IIe0-
ul. Yro nabnwopaere?

Ecnu Genku marpesarts c KOHILeHTPHPOBAHHOI
HUTPATHON KHCHOTOMN, TO mpomcxomsT peaxknuu

! Hassanwue nponcxoanT or AHAJIOrHYHOI PRAKIIMY, B KOTOPYIO BCTYIIA-

Haspanme mponcxogur or rpeveckux ciuoe xanthos — menrriii u
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¢ 06pasoBaHEeM COeJInHEHHI JKeJITOr0 IBeTa
(puc. 117). Ilpn nonajanui 3TO# KHMCJIOTHI
HA KOKY MOABJIAETCHA JKeNToe NATHO, HE
cMBIBAEMOE BOJIOH.

TIpakTuyeckoe 3Havenne. e ABIAIOTCA
paskHelimeil cocTaBisfiomiell Hallero mUTas
HHUfA M PAIHOHA JKHBOTHBIX. Wx ueHHOCTH
onpejieIACTCH HATHYHEM B MOJEKYJIAX ben-
kOB (HParMEeHTOB MOJEKY/] He3aMeHHMBIX
amunokncsor. Hepocratox OenkoB B IuIIE
OTPHIATENBHO BJMSAET HA OPTAHHU3M, BEISRIBA-

Puc. 117.

Peakuus 6enxa c
KOHLEHTPUPOBaHHON
HUTPaTHOH KMCNOTOH

370 HHTEpPECHO
Cyrounas
noTpefHOCTE

B Desikax
B3POCIIOTO
yesIoBeKa
cocTaBIAeT

B CpeHEM
100—110r.
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er HeroTopsie 3a6oneBaHEnA. B HUBOTHOBOA:
cTBe ¥ NTHIEROJCTEE C HEJbI0 YBelHueHHs
NHIeBoil MeHHOCTH KOPMOB HX oboramaioT
HCKYCCTBEHHBIMH Oekamu, npon3BeeHHbI-
M@ ¢ MOMOIIBI0 MUKPOGHOJIOTHYECKOTO CHH-
Tesa.

BerfecTBa M MATEPHAJIEI, OCHOBY KOTOPRIX COCTAa™
BISIOT GeTKH, UMEIOT IIHPOKOe NIPHMeHeHHe. Cpenu
HUX — IIePCTh, TeJK, KOMKa, MeXa, KJIeH, HeaaTHH
1 ap. B coBpeMeHHEIE CTHPATLHEIE OPOIIKH BEOAAT
GuosobapkK — (HepMeHTHI, KaTaIusHpyomue pac:
naj, OeaKOBBIX sarpsagHeHmii Oenbf M OfEewALL
BeaKH HCIIOIE3YIOT ¥ B MEJIHIHHE.

CunTes Geaxon. B jKMBRIX OPraHH3Max CHHTE:
GeKoB HPOMCXOAMT NPH YIACTHH HYKJIEHHOBBIX
KHCJIOT. DTH COeIMHEHNHA PACCMOTPHM B CI€AYIOMWIEM
naparpade.

BbiBOAbI

Beakn — NOTHIENTHIBI, «MOCTPOEHHBIE» M3
OCTATKOB MOJIEKYJ (L-AMHHOKHCJIOT H BBIIOJIHSIO-
e cnenuduueckHe GHONOrHIECKHE hyaKnMH B
JKMBBIX OPraHU3MAX. STH COSHHEHH OCYIECTBIA"
10T M peryiHpyior ofMeH BellecTB B KIeTKax, a
TaKIKe FBJSIOTCH [ HHX «CTPOMTENBHBIM» MaTe:
PpHAaJIOM. B OpraHH3Mbl #KHUBOTHBIX H yenaoBeRa
Gemkm mocrynator ¢ mumeii. OHI PacHienAIoTes
(epMeHTAME HA AMHHOKMCJIOTEI, H3 KOTOpBIX 00pa-
aytoTen Apyrue Oekw, cBOICTBEeHHBIe JAHHOMY
OpraHM3My.

B 6enxax copep:xarca Kapbon, Oxcuren, Hurpo-
red, I'maporen, Cynsdyp, a MHOIIA M HeKOTOpEIe
JApyTHE 3JIeMeHTHI.

Pazmuuaior nepeHYHYI0, BTOPHYHYIO, TPeTH4-
HYIO H YeTBePTHYHYI0 CTPYKTYpPEI Geska.

IIpn narpesanuu pacreopa Geska wau nqoGanie-
HHMHM K HEMY KHCJOT, HieJIouel, HeKOTOPLIX coJeit
TNPOMCXOMHUT ero AeHATYPAIMA, T. €. paspyuieHue

TPOCTPAHCTEEHHOI CTPYKTYPEI M NOTeps GHOJIOTH-
qeckHx (yaxumii. B npucyTeTBHN KHCIOT, meio-

gell WM (peprMeHTOB GeNKH MomBepraTCs TH/I-
poaH3y.

2

296. Haxve coeguHeHus HasbiBalT Genkamu? HKakue QyHKLUWKM OHK
BbINONHAIOT B MUBbIX OpraHu3max?
297. HacKonbKO NpaBMNbHb TAKUE YTBEPMIEHMUA:
a) Bce GenKku SBNRIOTCA NONMNENTUAAMM;
6) BCE NONUNENTUALI ABNAIOTCH GenKamu?
298. OxapaKTepu3yiite NepBUYHYIO, BTOPHYHYIO M TPETUYHYIO CTPYKTYpbI
Benka.
299. Y7o Takoe AeHaTypauus 6enka? Yem oHa MOMeET 6biTb 06ycnosneHa?
300. KHaxoBbl XMMWUYECHWE CBOWMCTBE 6eNKOB?
301. Novemy GENKOBYIO NULLY HENb35 3aMEHWUTE NULLEH, B KOTOPOI Npe-
oGnagaioT MUpbl UK yrneeoabl?
302. Maccosan fona GENHOB B NWUCTBAX WNWHaTta coctaBnser 2,3 %, a

cpeaHsn MaccoBas gons Hutporena B 6enkax — 16 %. Kakas macca
HutporeHa cogepwuTcs B 1 Kr WwWnuxata?

3HCMEPMMEHTUPYEM IOMA \
Mpurotoenexune pacTeopa 6enka

Otnenute GeNoK KYPUHOTO AALIA OT WenTka. MomecTuTe B CTaKkaH
ofHy cronos;{fo NOXKy 6enka, fo6aesTe NpubnuanTensHo 1/3 craxkaHa
OXNaMAEHHOH HUNAYEHOW BOALL. [epemeluainTe cMeck U NPodGUNLTPYi-
Te ee, UCNONbL3YA BOPOHKY M BaTy MNKU BMHT, CNOMEHHBIH B HECKONbKO

. J
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7 Hee
| MMHYT OGpaTUTE BHUMaHWE Ha COePHUMOE BYTLINOHKH. Honeite B

W3y4eHune cBOHCTB 6enka
B ueThipe anTeqHbix GYTHIN0UYKY HaneiTe HeGoNbILME NOPLUMAW BOAHOTO
pacTBopa 6enka. B nepayio GyTbINO4KY [06aBLTE HEMHOMO HaLaTLIPHOro
¢ TPETLIO —
WM 3TMAOBOrO CMMPTa, B APYrylo — CTOMBHO Me yKeyca, B _p oy
pacreopa NnoBapeHHOM COMM, @ B YETBEPTYIO — BOAbI, Harpero; il :
HUA (BMECTO 3TOr0 MOMHO HarpeTh pacTBop 6enka B TepMOCTOMKOM nocy-
7 EHUA.
e). 3aduHCHUpyHTE NPOUCXOARLLME U3MEH i g
f ]ﬂpggﬂb*re B TPEThIO GYTHIIOUKY NOPLMIO NOBAPEHHOW CONK, nocmlo:o
Hylo Ans 06pa30BaHWA €€ HaCHIWEHHOro pacTeopa. Yepes HecHon

HemHoro Bogbl. Y1o HabniopaeTe?

3anuiwuTe B TaBNULY pesynsTaTsl CBOMX HaGNoAeHUH 1 BbIBOALI omol;
KK
CUTENLHO JIEACTBMA Ha GeNoK pacTBOPOB pasnuyHbIX BElecTs, a 1a

HarpeBaH1s.

HawarbipHblit | YkcycHas | MoBapeHHas | HarpesaHue
WK STUNOBLIA|  KUCNOTa conb
cnupT

Ha6no-

[eHWR

\\Buao.q _/

HykneuHoBbi€ KUC/OTbI

Marepuan naparpada NnoMOXeT sam:

» NONY4HTb NPecTaBneHHe 0 HYKNeMHOBbIX KMCnoTax
W WX PONM B XUBbIX OPraHu3max;

» BbISICHUTL CTPOEHWE MONEKYN HYH1EMHOBbIX KUCNOT,

¥ MOHATb, YTO TAKOE reHHoMoAMdUUMpOBaHHbIE opra-

HHU3MBbL.

Crioco6HOCTE OPraHHU3MOB NEPefaBaTh CIefy¥o-
UM TIOKOJEHMSM CBOM NPHM3HAKH, & TAKMKE THI
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OfMeHa BEUIECTE HABKIBAIOT HACAEHCMECHHOC b,
Vuenrte obHapymums, uro aa HaCNe/ICTREHHOCTE
¢OTBEHAIOT» COGJHHEHMA OYEHb CJIOMHONO CTDO-
HHUA — HYKIeUHOBBIE' KueombL.

Hyxrennossie kMexorsr — a0 BBICOKOMOJIeKYTApHEIe” npn-
POIHBIE CORIHHEHNU A, KOTOPBIE COXPAHATOT i BOCHPOH3BOAAT
B OpraHM3Max reHeTHuecky 0 MHMOPMaNuIo, a Takme npu-
HHMAIOT yYacTHEe B CHHTe3e OeliKoB.

Cymecreytor apa Buga HYKJEMHOBEIX KUCIOT:
pubonykneunoevie (coxparmennoe obosrauenne —
PHK) n dezorcupubonycneunoeasie (THK). Hx na-
SpaHHsA NPOMCXOAAT OT HA3BAHHIT MOHOCAXADHOB —
pabosrt (CzH,005) u Aesoxcupubossr (CsH,,0,),
QCTaTKH MOJIEKYJ KOTOPIX COREDPIKATCH B MOJIEKY-
JlaX HYKJIEMHOBBIX KHCIOT. B KleTkax sxupnix
OPraHH3MOB KoMMYecTBO Mosekyn PHK npepsimaer
KoymdecTBo mostekys JTHK,

SHAYEHHS OTHOCHTENBLHBIX MOJIEKYIAPHBIX MAace
ITHE cocTaBasior HecKOIbKO ecATKOR MUJIITHOHOR,
a PHK — or 20 Teicsd 0 HecKombKux MWJITHOHOB.

Crpoenne monexyn. Hyxsensossie KHCJIOTHI, KAK
u GeJIKM, ABIAIOTCA NDPHPOLHELIMK NOJTHMEPAMH.
Ecmu Mosexyna 6eTka cocTonT U8 0cTaTROB MOJIEK YT
4MHHOKHCIIOT, TO MOJEKYJA HYKJEHHOBOH KHCIO-
THl — H3 OCTATKOB MOJEKys oprodocharHoit Kue-
soter HgPO,, Monocaxapupa u HEKOTOPBIX HUTDO-
PeHco/lepIaIux coefunenuii. Tpu COEHHEeHHBIX
OCTATKA PA3IHYHOIO THIIA HAZHIBAIOT HYyrkneomudom.

VrpomeHHo HYKIe0TH MOMKHO u306pa3uTE TaK:

OCTaTOK MONEeKynkl
MOHOcaxap1aa

A
coeauHeHns

mmﬁ?‘

 Tepmun TPOHCXOAMT OT JIATHHCKOTO CJIoBa nucleus — Axpo (EyKen-
HOBBI@ KHCIIOTE! GBLIH BHepBhle 00HADYIHEHEI B AApax KJIETOK).
Tak HaseBaoT coeuHenMs, MOJEKYJIBI KOTOPHIX COCTOAT U3 UPE3BhI-
"aitHo 6osbmoro unena aTomos. K mum NPHHAJUIEHAT, B YACTHOCTH, KPAX-
MaJI, eJIIN03a, NOHATIICH.,
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Pwmc. 118.
YnpolweHHas
Mopens
MOoneKynbl
OHK
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Ilens MOMEKYJIBI HYKJIEHHOBOI KHCIOTEHI MONY-
yuna HASBAHME TOJUHYKJEOTHAHOH (MOJEKYJIBI
GesKOB MMEIOT MONHIeNTHAHYI0 nens). IIpuBoguM
CXeMy ee CTPOeHMA:

IIpocTpaHCTBEHHOE CTPOEHHEe MOJIEKY/T HYKJIeH-
HOBBIX KHCIOT HANOMHHAET CTPOEHHE MOJIEKYI
6enxos. Monexyna [IHK umeer nepBHMYHYyIO, BTO-
PHYHYIO M TPETHUHYIO ¢TPYKTYPHI, a PHK — ToxE-
KO IepBMYHYIO, HO ONpeJeNeHHbIe ee YYacTKH
BesencTBHe 0oOpasoBaHMA BOJOPOAHBIX CBs3ei
+3aKpYIHBAOTCAs, QOPMUDYSA BTOPHYHYK WM
Iase TPETHIHYIO CTPYKTYDBL.

Monexyna JJHK cocTouT 3 ABYX NOJHHYKJIOTHA-
HEIX enelf (puc. 118), 3aKpyueHHBIX BOKPYT 0bmeii
ocu. OCTATKM MOJIEKYJ HHTPOr€HCOAEPHKAIMX
coeIMHeHHUIl PACIIONOMEHB! BHYTPH CIIHPAJIA H ep-
MEeHAHKYIIAPHO ee OCH, 4 OCTATKH MOJIeKYJ oprodoc-
(aTHOMH KHCJIOTEI ¥ MOHOCAXAPH/A 06pasyIOT KapKac
monexyiet JHE. O6e nemn momnexynet JHKE yznep-
JKMBAIOTCS BMECTE ¢ TIOMOIIbI0 BOAOPOAHBIX CBA3EIH,
CYIMIECTBYIOMIMX MeKAY PasiHYHBIMH OCTATKAMH
MOJIEKY.JT HUTPOTEHCOAEDIKAIUX COeMHEeHH .

DyHKIHE HYKJIEHHOBBIX Kucxot. Buonozuvecrkas
pons THE 6 opzanusme cocmoum 6 cOXparenuu
zenemuneckoil ungopmayuu. Taxaa nEGoOpMAINS,
NpUCYINas AAHHOMY GHONIOIHUECKOMY BHAY, «3aIH-
canas B Modexyne JJHK crporo onpenenenHoi
[OCJe/I0BATETFHOCTLI0 HYKJIEOTHI0B. ITa HH(POP-
MAIMA HCIONB3yeTes fia cuHTesa Gexkos u pubo-
HYKJIEMHOBEIX KHCI0T. EguEunei reHeTHYeCKOH
HHQOPMANMH ABIAETCA 2eH — YACTh MOJEKYIEL
JHE (TpuHYKIEOTHN).

Buonozuueckana ponr PHK e opzatusme —
ocyuecmenenue cunmesa 6enios (MONEKYIbt IHK
HeNOCPeACTBEHHOTO YUaCTHA B HeM He NDUHUMAIOT).

B »xuBOil KIETKe ecTh TPU BiIa pubOHYKIEeNnHO-
BEIX KMCJIOT: HH(pODMAIHOHHBIE, TPDAHCIOPTHEIE H
pubocomunte. Undopmanuonnas PHE «konupyers»
onpefenenusii yaactox Mojgexynst IHK u cayxur
ocrosol (MmaTpumeit) nna OuocmHTesa Oenka.
IocnenoBaTeNbHOCTh HYKJIEOTHAOB HA 9TOM y4acTre

370 MHTEpPECHO
IIpumenenne
TpaHCTeHHOoI
TeXHOJOTHH B
HBOTHO-
BOJCTEE
no3BoJfAeT
VBETHUHUTE
cofiepxanne
GenKkoB

B MOJIOKE.

OTBEUAET MOCJef0BATENbHOCTH AMHHOKHCIOTHRIX
ocraTkoB B Mogexyne Denka. (Mmenno moaromy
JIHE oreeuaer 3a cTPYKTYDPY GeJIKOB ONPEfENIeHHOTO
oprauuaMa.) Ity HOCIEeJOBATENBHOCTL (KOJ) pac-
mudpossisaer tpancnopreas PHK u enepenocurs
MOJIEKYJIbl AMHHOKHCIOT K MecTy cuHTesa Genka.
Kaoit aMMHOKHCIIOTE COOTBETCTBYET CBOA TDAHC-
nopruas PHK. PubGocomuaa PHE npurnmaer
yuactie B GuocunTese Deaxa.

Bocnpouszeegerue kamaod NJHE u ee nepegaua
OT NpeALIAYINero NOKOJIeHUA nocheyioniemMy obec-
NeYMBAIOT CHHTe3 OJHHX M Tex ke Genkos. Jtum
00'BACHAECTCA COXpAHEHWE cnenudHyecKHX NpHs-
HAKOB JAHHOTO BUJA OPraHU3MOB.

Croiterea. [IHK 1 PHK pacreopsaiorca B Boge ¢
06pasoBaHNeM KOJUIOMIHBIX PACTBOPOB, IPH HATPe-
BAHHH KOTOPEIX OHH OCAMJAIOTCH, TepAsA cBoH 61O~
JNorHyecKne PyHKIHH.

PanuoakTHBHOE HBIYYEHHE, & TAKIKE HEKOTODEIE
BEIIEeCTBA BHISLIBAIOT HAMEHEeHUA B MOCIef0BaATe b
HOCTH PDACTIOJIOKEHNA HYKJIEOTHIOB B MOJEKYIe
ITHE. 1o MO¥KeT NpHBecTH K oIubKaM B epejade
reHeruueckoii uadopmanuy, cunTese Heaka 1, KAk
cleficTBHe, K 3a00eBAHMIO OPTAHM3MA WIH [aye
ero rubenn.

Tennan unmenepus. Hccieposanusa HyKIeMHO-
BEIX KHCJIOT NOJIOXHIM HAYAJIO HOBOMY HATpPABJIE-
HHIO GHONOTHYECKOH HAYKH — 2eMHOLU UHIHCEHEePUL.
Tloasnnacs BOZMOKHOCTh PYKOBOJHTE IIPOL@CCAMHE,
MPOMCXOAAIMMY B 3KMBOM KJIeTHe, CHHTe3HPOBATE B
Hell «3anporpaMMHUpoBaEHEIe» Oenkn. OTKPBLIHCH
IIMPOKHE NePCIeKTHBRI B PeIIeHHH TAKHX TIIODAE-
HBIX npo6ieM, KaK HeXBATKA NPOAYKTOB MHUTAHUA,
Gopeba ¢ HenaneuuMEIMHE 00Ne3HAMH. YUEHEHE YIKe
BEIBENTM TE€HETHYeCKH MOIM(HUIMPOBAHHEIE COPTA
kaprodens, KYKYDPY3bl, COHM, CAXADHOH CBEKJIH,
IPYTHX CeNbCKOXOBAHCTBEHHBIX KYJILTYP. HoBhie
PacTeHUsl OKABAIHCH YCTOHUMBEIMU K GoNe3HAM M
BpeguTenaM. OHH IPYIKHO COBPEBAIOT, HAIOT BBICO-
KHe YPOXKAH, XOPOIIO XPAHATCA ¥ TDAHCIIOPTHPYIOT-
ca. BoamodicHo, BCKoOpe Oy YT BRIBE/ICHE! DACTEHHA H
JKHMBOTHEIE, KOTOPHIX B IPHPOJIE HE CYIIECTBYeT.

HenonnzoBaume JOCTHIKEHMI TeHHOM HHIKeHEPHH
AOM#HO OBITB NMOJ cTPOruM KoHTpoJeM. [Inmessie
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OPOAYKTHI C « THOPOAHLIMU » JIJIsl YeJIOBEKa Denxamm
MOTYT OKA3AThCH TOKCHYHBIMH, BEISBIBATEH aJijep-
ruw. Ilepen TemM, KaK BHEeADPATH MeHETHIECKH MO~
(uuMpoBaHHBIE pACTEeHHA, HEOOXOAMMO HPOBOINTE
PASHOCTOPOHHHME M KOMILIEKCHBIE MCCIEN0BAHUA,
4T00k! HE NPUYHHHTE CEPLEe3HOI0 BPea CYIECTRYIO-
HIUM BHAAM OPIaHH3MOB. YUYeHble-TeHeTUKH He 0/~
JKHBI IEPECTYIATE IPAHMILY, 38 KOTOPOH Pe3YIBTATE
HUX paboTEl OTPHIATENLHO NOBIHAKIOT HA 3JI0POBhE
Juoieii ¥ OKPYHAIOLIYIO Cpey.

BbiBOABI

HyknenmoBsie KHCIAOTBI — BRICOKOMOJEKYJAD-
Hble NPHPOIHbIE COIHHEHN A, KOTOPBIE COXPAHAIOT
H BOCHIPOM3BOAAT B OPraHM3MaX reHeTHYeCcKYIo
HHpOPMaLMIO, a TAKHKe NPHEHMAIOT YYacTHe B
CHHTe3e DeJIKoB.

Monexyna HyKJIEHHOBOH KMCIOTBI COCTOMT H3
OrpOMHOTO 4YHCIA HYKJICOTHAOB, B KAXKIOM H3
KOTOPBIX CONEPRATCA OCTATKH MOJIEKYN opTodoc-
(haTHOM KMCIOTHI, MOHOCAXAPH/JA M HHTDPOreHCO-
JIePHKALIEro COSIMHeHNA.

Cymiecrryror puGonykiennorsie (PHK) u mezox-
cupubonyriaennossle (JJTHK) kucaorsi. Buonorn-
4eckan poss [ITHK B opranmame cocront B coxpa-
HeHHH H Iiepefave IOCIEIYIONEMY MNOKOJEHHIO
rederHdeckoii madopmanun, a PHK — B ocy-
HIECTBICHHH CHATE3A DeJIKoB.

Yuensle, paboTaromue B 061aCTH TeHHON HHMKe-
HepHH, pazpabaTHIBAIOT METOBI KOHCTPYHPOBARMS
monexyn JIHK. Oto oTkpsiBaeT mupokme
NepCHeKTHBEI B pelieHHH NpofJeM CeabCKoro
X03aMcTBA, 3ApaBooXpaHeHHs. Bmecrte ¢ Tem
Heo0X0MMO BEIICHHTH, He NPHYHHAT JH Bpena
YeJN0BeKYy IHINeBsle NPOAYKTHI, COJepixalue
reHHOMOIH(HIHPOBAHALIE KOMIIOHEHTHI.

?

303. Kakxue coeivHeHWs Ha3bIBAIOT HYKNEMHOBLIMK KMCNOTaMKU? Hasosute
[Ba BUAA 3TUX COEBAMHEHHH. YeM OHM pa3nuyanTca?
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304. OxapaxTepusyiTe COCTaB MONeKynbl HYKIEUHOBOW KWUCNOTbl. 4TO
npeAcTaBnser coboi HykneotTna?

305. KakoBbl OCOGEHHOCTH MPOCTPaHCTBEHHOrO CTPOEHWA MONeryn
HYWK/IEMHOBbIX KUCNOT?

306. Kakue GyHKUMK BHINONHAIOT B HUBOW KIETHE OHK n PHK?

307. OxapaKTepusyiTte CBOMCTEa HYHNEWHOBbBIX KUCNOT.

308. MoaroToBsTe NMo MarepHanam MutepHeta unW Apyrux UCTOYHWKOB
uHpOpMaUMK HeGOoNbLOe COOGUIEHWE O HOBBIX AOCTMHEHURAX B
06nacTi FrEHHOW MHMEHEPHUN.

309. Maccosan gonsi HUTporeHa B HEKOTOPOM HYKNeoTWAe COoCTaB/iAer
5,6 %. HyrneoTua copeput gsa atoma Hutporexa. BeiuvcnuTe mac-
cosyio gonto Pocdopa B HyKNeoTHae.

dUu3nonorniecKku aKkTuBHble
BeujecTea’

. Marepuan naparpada nomomeT Bam:
yaHaTb O TOM, KaKi1e BeljecTBa HasbiBaloT GU3no-
NOMUHECHW aKTUBHLIMK;

BbISCHUTbL BEXKHOCTb BUTAMWHOB AN OpraHuama;
MNOHATL MPUYMHY CTUMYNUPYIOWero AeACTBUA Han,
Kode, Wwoxonaaa,

0CO3HaTb BPEf] KYypeHus 1 yroTpeGneHus HapKoTh-
HOB.

Cymecreyer Gonpmias Tpymnna OpraHH4decKHx
coefMHeHHI, KOTOpEe BEMAY HX ocoforo BO3HE-
CTBHA HA OPraHU3M HAZBAIH (PUIUONOZUNLECKU
AKMUEGHbLMU BELeCMEamu.

DduzHonorHIeCck aKTHBHLIE BelllecTBa — 37TO OpranHYecrEne
coeWHeHHHA, AKTHEHO BJIHAIIIHE HA pa3jHYHBIE OMOIOTH-
yecKHe Mpouecchl B MHBBIX OpragmimMax.

Takue BemecTsa OLUIM BHauaje oOHAPYKeHBI B
rpubax, pacTeHHAX, }KUBOTHRIX, 4 CO BpEMeHeM HX
HAYYHIIMCE CHHTE3HPORATE B 1abopaTopHi.

! [Taparpac He oBA3aTeNeH /i H3YIEHN.
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Puc. 119.
HexoTopbie npUpogHbte
MCTOMHWKM BUTAMHHOB

K dusnonoruveckn akrusHBIM Be-
HIECTBAM OTHOCAT BUMAMUNBL, QLKA
noudvt, AHMUGUOMUKY, Z0PMOHbL W JIP.
AuTHOMOTHKAMHE HABLIBAIOT OPraHNYec-
KHe BellecTBa, ofiafamiine crocos-
HOCTBI0 NPEIATCTBOBATH POCTY M pag-
MHOMKeHHI0 MEKpobor, Gakrepuii. B
HIPHPOJie MX BEIPAbaTHIBAIOT HEKOTOPELE
MUKPOOPraHM3Mel (Hanpumep, Imje-
CeHB), PACTeHHA H YKUBOTHEIE. ['0pPMOHEI
PETYIHPYIOT NPOTEKaHHE XHMHYeCKHx
NPOLECcCOB B OPranusme.

B arom naparpade pacemorpum
BHTAMMHEI M AJTKATOM/IE,

Brramumsl. Yesnopeky /1s obecieden s HOPMAIE-
HOH JKH3HEEATENLHOCTH KDPOME BOJLI, GENKOE,
JKUPOB, YTIEBOJOB, coJell HeoBx0oAMMEl BHTAMUHEL ,
Hx rnaBHEIM HCTOYHHKOM ABASMIOTCA DACTEHHH
(puc. 119), onHAKO HEKOTOPEIE BUTAMHHE! 0GPA3YIOT-
€A B OPraHM3Max JHBOTHEIX H YeJIOBeKA.

BHTamMuHBI — OpraEHuYecKne coeHHe NN, KOTOpBIE HeohXo-
AMMBI OPTAHHZIMY B He3HAYHTEABHEIX KOJAHYECTBAX LI
OCYNECTBACHNA BAKHBIX GHOXUMHYECKHX MPOIECCos.

Hasecrro okosio 20 uramuuos. OHH HMeOT
CIIOKHBIE OPMYJIE 1 XUMHYecKe Hassaaus, [lng
yRoGCTBA 9TH coeIMHEeHHA 0003HAYAIOT GOMBINIHMHU
naTuHCcKHMEU Oyksamu (A, B, C u ap.), naorna —
€ YHCJIOBRIMHA HHAeKcaMu (Hanpumep, By, B,). Oxay
H Ty e OYKBY HCHONB3YIOT Asis 0bo3HAYEHHA
BUTAMHHOB, BHIIIOJHAIIINX B OPraHuaMe mogobubie
DyHKIMH,

Butamnus genat na sodopacmeopuitvie u Hupo-
pacmeopuabie.

Bodopacmeopumsie eumanunst. B sose pacteo-
pAwTes sutamuH C, BUTaMAHB! rpynne: B (B;, By,
B;, B,,) u HeKoTOpRIE ApyTHE.

Bumanun C (ackopbiuHOBas KHCIOTA) ABIALTCH
oauuM 13 BakEeinnux. OH yuacTeyer B o6pazosanin

! TepMuH NPOMCXOAUT OT NATHHCKOTO CJIORA Vita — IRHBHD HA3BA-
HHA KJlacca COBJMHEHMH — aMMHBI (YACTh BUTAMWHOB SBISETCH WX

TNPOM3BOAHEIMH).
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3710 HHTEpECHD
Buramnu C
JnobasisioT

B Gesanko-
TOJMbHEIE
HATTHTKH,
CHafiocTH,
HPOJYKTEL

[N JeTCKOTo
OHTAHWA.

Puc. 120.
OnbiTh ©
pacTEOPOM
BUTaMuHa C:
a— nen-
CTBME Ha
YHHBEpCANLHBIR
MHAMKATOP;

6 — peaKkums
C HaTpWK
HapGoHaToMm;
B — peaxums
€ pacTBOPOM
Kanui
nepmanraHara

GesTKOB M JKeTYHBEIX KHCJIOT, VCHINBAET CONPOTHE-
JNIAEMOCTh OPraHHM3MA DABNHYHBIM HHpEeKIHAM,
VIYUIIAET COCTOAHHE KOMH, YCKOPAET ee 3a)KHBJIe-
nue. Ilpn HelocTaTKe 9TOr0 BUTAMMHA B IHIEBHIX
OPOAYKTAX 4eNoBeK 3aG0oNeBaeT MHIOH, YV HEro
HAYHHAKIOT KPOBOTOYHTE JIECHEI, OcIafeBaeT CKeerT,
NPOHCXOAAT M3MEHEHHS B HEPBHOH M KPOBEHOCHOI
cucTeMax.

Dopmyna saramuHa C — CgHO5. 970 Genoe
KpHCTalin4deckoe BemiecTBo. Boaueiil pactsop
suTamMuHa C HOpoABAAeT KHCIOTHHE CBOHCTEA;
coeflMHeHHe JelicTBYeT HA HHAHKATODH, PEarnpyer
CO NIeNOYAMH, HEKOTODBIMH COMAMM, a TaKiKe
BCTYHAET B OKHCIMTENLHO-BOCCTAHOBHTENLHEIE
peaknun (puc. 120). 3T0T BHTAMHH B BOJHOM
PACTBODE, HA CBETY MJIH NPH HATDEBAHMH pasyia-
raeTcH.

Buramun C cojlepKuTCA B MIHTOBHHKE, Opexax,
YepHOH CMOPOIMHE, CAAKOM [epile, XPeHe, HTPY-
COBBIX H Jp.

ButamuHbl rpynnel B BXogaT B cocTas ¢epmeH-
TOB M OTBEYAKOT 338 MX Hara/MTHYECKYK) aKTHB-
HOCTb. BuTamuu B, y4acTByeT B 06MeHe BeljecTs.
Ero HegocTaToK B opraHHaMe Ye/0BeKa NpUBoaHT
K 3a00/1eBaHUI0 HEPBHOH CHCTEMBI, HapYLeHWaM
CepAeYHOH AeATenbHOCTH. ButamuH B, npuHuMa-
eT y4YacTHe B npoyeccax OKWCAEeHWs 6GenKos,
HPOB M yrnesogos. OH Heobxofqum NpH 3abone-
BaHHAX rNas, KOMH.

Butamunbl rpynnel B cogepmarcs B pacTHTenb-
HbIX H MACHBIX NPOAYKTaXx, B YaCTHOCTH, B 3ap04bi-
wax niueHHULbl, APoXUKax, MOMOKE, THYHOM JKenT-
Ke, Ne4YeHH.
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370 HHTEpPecHo
B kopma ana
CENBCKOX03s -
CTBEHHBIX
JHHBOTHEIX
YACTO
nobaBasoT
BHTAMHHEL

A_, Blay D) E)
TNOCKONBKY

HX B pACTEHHMAX
HEeZOCTATOYHO.

Hupopacmeopumsie eumamuns. K puramn-
HAM BTOil TPynnsl oTHOCATCA BuTaMMHBI A, D 1
HEKOTOpHIe ApyTHe.

Bumamun A (peTvHOJ) HA3BIBAIOT BUTAMHHOM
pocta. OH HEOGXOIMM /I8 HOPMATILHOTO PABBHTHA
OpraEmaMa, OpeXc/ie BCero MoJioJioro, YBeIHInBaeT
yeToiunBOCTE K MHQEKIMOHHEIM 3a0607eBaHUAM.
Ero HeloCTATOK BBISHIBAET «KYPUHYIO CHEHOTYS —
HapyIleHne 3peHHs MpH caaboM OcBeleHnH.

BuramMue A — JeNTOBATOE BellecTBO, KOTOpoe
paspyiiaeTcsa B KHCJIOH cpefie ¥ OKUCAeTCH Ha BO3-
nyxe (BeicTpee — Ha COTHEYHOM CBETY).

BuramMuH A COAEPIKHUTCA TOJBKO B NHIIEBHIX
MPOAYKTAX JKHBOTHOTO IPOMCXOKIeHUS — PhIGbEeM
JKHpe, nedeHy (B YACTHOCTH, TPECKOBOH), AHTHOM
JKeNTKe, MOoJIoKe. i)

3aMeHHTeeM ITOT0 BUTAMHHA ABJSETCH COEJH-
HeHHe, HA3BaHHe KoToporo — kapomun. Ero mone-
KYJIbI PACIIeIUIAIOTCS B OPraHUaMe Ha 1BE MOJIEKYJTBI
puramMunra A. OpraEmyeckHe COelHHEHHA, CIO-
cobHBle TPEBPALIATHCA B BHTAMMHLI, HASBIBAIOT
nposumanmunamu. KaporHn — 9To NpoOBHTAMHH A.
OH comepyKHUTCH B MODKOEH, TBIKBe, HOMHJOpaXx,
HeKOTOphIX (PPYKTaX, ATOjaX M obycnapiuBaeT Mx
OpaHKeBbIil HJIM KPacHBIH I[BeT.

B opranname YejioBeKa H XKHBOTHBIX BhIpabaTsi-
BAIOTCH JIWINL HEKOTOPble BHUTAMHHBI, IDHYEM B
HeJlocTaTouHOM Koaudecrse. IToaToMy OHM AOJK-
Hbl MOCTYHATL B OPPAHM3M BMeCTe C OHIEBBIMH
npoayKTaMu. Jlisl YKDENJeHHs 3/0POBbsA, CKO-
peiilmero BHI3/JOPOBIEHHA BpaYd PEKOMEHAYIOT
NpHHEMMATH Pas/MYHEIe BUTAMHHHEIE IIPeapaTsl.

Cyrousnasi nmorpefHOCTH Ye0BeKA B BHTAMHHAX
COCTABNAET OT HECKOJBKHX MHKDOTPaMMOE' 10
HECKOJBKMX MHJUIMIDAMMOB, a B BUTamuae C —
50—60 mr. JKupopacTBOPHMBIX BUTAMHHOB Opra-
HH3MY HYKHO 3HAYHTEILHO MeHbIlle, YeM Bojopa-
CTBOPHMBIX.

Cy1iecTeyeT Tpylna JleKapCTBEHHBIX Npenapa-
TOB, HA3BAHHE KOTOPOH — NOLUSUMAMUHBL. Oun
cofiepyxaT, MOMHMO BHTAMUHOB, TAK}te IIIOKO3Y,
caxap, KpaxmaJl, OHINeBhie KpacuTenH. Xopomo

! 1 murporpamm (1 mxr) pasen 10°® rpamma.
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H3BECTHEl OTedeCTEeHHLIe [TONHBHTA-
e HeKaMGBfT MHHHBIE npenapaTtsl «Peenrs, «lexca-
, BUT», «[lekamesnT» (pHe. 121).
CylecTBeHHBIH HeAOCTATOK BHTA-
MHHOB B IHINEBHX NOPOAVKTAX HIH
HApyIIeHHe HX YCBOAEMOCTH MPHBOJHT
K asumanunosy'. Ipn ynorpebaennn
BHUTAMHHORE B UPe3MEePHOM KOJHYECTRE,
npescae seero A u D (B Gonsinmux fozax
Puc. 121. OHHM TOKCHYHBI), BOBHHKAET ZUNepeu-
BuTamMuHHEIE Npenapars mamunos’,

Amxanonast. JIIoaH emie B ApesHOCTH
zamMeday, 4YTo Upu yrnorpebireHun
COKOB HMJIM OTBAPOB HEKOTOPHIX PACTE-
HUi noasaseTca HOAPOCTh, AONOJTHETEILHAS dHED-
U, TPOXOAHT 6O B YeTan0CTh. PHIHOMOTHYeCKH
aKTHBHBIE BEIIIECTBa, KOTOPHIE CONEPIHATCHA B STHX

COKAaX M OTBApAX, VIEHBIE HAZBATH AlKaNOUdaMU.

Anxanouasr — HUTPOTeHCOOJepxRauiHe OprannyecKkne coelin-
HeHHA, ORa3biBailiHe CHIbLHOe Q)H.?I{OIIOI‘H‘{ECKOC neicTBHe
HAa OPraHHU3MBbl JXHBOTHBIX H YeJIOBeKa.

HaBecTHB HECKONLKO THICSY AKAJIOHI0B.
OHH coflepyKaTCA B CeMeHAaX M cTebAAX MakKa,
bobax kakao, nnogax kodeiHOrO jlepera, B
aucTeax uan (pue. 122) u rabaka, Kope XHH-
HOTO fiepeBa, HEKOTODHIX rpubax W BOAOPOC-
nax. Hagpauua HEKOTOPBIX AJNKAJIOHJIOB IIPO-
HCXOAAT OT Ha3BaHMUil pacTeHuil.

MoneKyJIE alKaJOHAOB COCTOAT H3 ATOMOB
Kap6ona, M'uaporena n Hurporena, a HHorga
enje ¥ Oxcurena. Bee 911 coeiuHeHnsA, KaK 1
aMHHEI, TPOARIAIT OCHOBHEIE cBoifcTBa (Ha-
3BAHME ¢ AJTKAJOUILI» 03HAYAET «ITOX0XKHe Ha
MIeJIOYH#+); OHH pearupyior ¢ KHCJIOTAMH C
ofpasoBaHHEM COOTBETCTBYIONHX cONeii.

Puc. 122, Anxanonprl kogeur (COMEPIKUTCA B 3ePHAX
| Hewxotopbie uctounmxn  KOde, YaliHBIX JMHCTBAX) W meobpomun (B
| anKanougos bobax Kakao, IWOKOJAJe, YARHBIX JIMCTHIAX)

1
3 I'peueckoe 8 — NpHCTABKA, O3HAYAIOIAR OTPHILAHHE.
I'peneckoe hyper — npucTapka co 3HAYEHHEM «CBEPX».



370 MHTEPECHD
Agnxanoun
XUHHH OBLI
HEPBEIM
athdeKTHBHEIM
MPOTHBO-
MEAJAPHITHBIM
cpepcreoM. OH
COHePIKATCA

B KOpe
XHHHOIO
JHepesa.

61aroTBOPHO BIAMAKT Ha OPTa4HH3M HeJI0BeKA.
IMocne wamkn Kode HIH KPENKOro 49afd HCYe3aeT
VCTANOCTE, MOBLIIIAETCS YMCTBeHHAA 1 (PU3HvYecKas
AKTHBHOCTE.

Anranony Hukcomun (conepaxkurcs B Tabaxe') —
CHABHBIH #/; ero cMeprenbHan goza — 40 mr. On
JeiCTBYeT HA HEPBHYK H KPOBEHOCHYIO CHCTEMBI.

HuKOTHH BBISBIBAET BPEJHYI0 IDHBHIYKY —
KypeHue.

O epede kypenus. O TOM, YTO KYPHUTb BDPEJHO,
anawT Bee. Tem He MeHee KYDPHJIBIINKH COCTABJIA-
0T 3HAYMTENBHYIO YacTh YenopedecTea. MapecTHo,
yT0 B Ta0AYHOM JABIME COAEpPIKATCH 4UpPe3BhIiaiiHo
Bpe/lHBIE BellecTBa, B YACTHOCTH, HHKOTHH, a
rakike kapGou(II) oxcun (yrapustii ras). Ilonagas B
Jlerkune, 9ToT raa GIoOKHpYeT cnoco0HOCTE FeMOTIIo-
OHHA epeHOCHTh KHCJIOPOA K KIIeTKaM OPraHu3Ma.
Kpome sroro, mpu ropeHHH CHTapeThl MPOMCXOIAT
pasnHuUHEIE peakIuy 1 obpasylores ceeie 3600 co-
e[HHEeHN, B TOM YHCTIe 0YeHb BpenaHsix. JIkM cura-
peThl COAEPIKUT M BelllecTBA-KAHUEPOTreHHl (OHM
BBISEIBAKOT NOABJEHHE B3JIOKAYECTBEHHEIX OIyXO0-
neit). Cmona ot tabauHoro ALMa HAKATLIHBAETCHA B
nerxknx. Ilo craTueTHKe, KYPHABMHKH Goneior
pakom Jerkux B 10 paa uaiie, yeM J04H, He HMEIO-
HIHe 9TOH BPeJHONW NPHUBEIYKH.

TabauHBli AEIM BPEAHT He TOJLKO KYPHJIBIIH-
KaM, HO ¥ TeéM, KTO HAXOAUTCH PAJOM M BRIHVMJIEH
ero pjeIxarh. TAKHX JI0fei HABKIBAIOT « IACCHBHBI-
MH KypHJABINIHKaMH». KypeHue ocoDeHHO onacHo
JIJIH MOJIOIOTO M MKeHCKOTr0 OPraHu3MOE.

HuKOTHH OTHOCHTCA K HAPKOTHYECKHM Bellje-
CTBAM.

Haprorunkom aBiasieTcs W MOPQUH — HepBEIH
ayKamon, MOJyYeHHBIH XHMHKAMH H3 PACTEHMI.
On copepaxutca B coke onuiinoro maka. 9ro benoe
KpHCTaJIuYecKoe BellecTBO, MAJOpacTBOpHMOe B
Bojsie 1 criupre. Ouo obaagaer 06e300NHBAIOIAM H
CHOTEODHBIM JielicTBHeM, BBIBBIBAET COCTOAHHE

aithopun.

! B neficTEHTENLHOCTH PACTEHIE COlePIKAT COJIM HUKOTHHA, 00pasoBaH-
HEIE HM KakK OpraHHYecKHM OCHOBAHHEM, W HMCJOTAMH — YKCYCHOM,
JMMOHHOI, ABIOYHOH,
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370 HHTEpEeCHO
CymecTByior
HAPKOTHKH,
3aBHCHMOCTE
OT KOTOPKIX
BOSHHKAET
NOCJIE OJ{HOTO-
JABYX [TPHEMOE.

2

Onacrocms Hapkomukoe das scuanu. Hapxorn-
HqecKHe BellecTBA CIJIBHO BINAKT HA HeHTPATBHYIO
HEPBHYIO cHcTeMy. JeoBek Nerko NpUBLIKAET K UX
yrnoTpebieHHI0, MONaJaeT B yCTOHINBYIO CHXHYe-
CKYI0 H (IH3HYEeCKYI0 3aBHCHMOCTH OT 3THX Be-
HiecTB, HOCTENEHHO AerpagHpyeT Kak JMYHOCTh, a
norom norubaer. IT0 — Tparefus Kak s CAMOTO
HAPKOMAaHA, TAK U JJIf ero PONHKIX U Jpyaeil.

CoppemeHHAS MeJHIIIHEA MOMKET H30ABUTE YesIoBe-
KA OT NPHBEMKH yIoTpebnaTs HaproTHKi, Ho ouens
BAXKHBIM ABJIAETCH HAJMYHE ¥ YENIOBEKA CHUILHOTO
JKEeJaHUA BOSBPATHTECA K 3I0POBOMY 0Dpasy sKH3HU.

BEbiBOAL

Ou3HOIOrHYecKH AKTHBHBIC BellecTBa — CO-
eIHHeHHs, AKTHBHO BIMAIOIIHe HA GHOJOrHYeCKHe
npolecchl B KHBBIX opramuamax. Hekoropsie uz
HHX COIePIKATCA B PACTEHMAX, OPraHM3MAaX JKHABOT-
HBIX, a IPyTHe NOXY4aioT B 1abopaTopHsiXx.

DU3HONOTHYECKH AKTHEHBRIMH BellecTBAMM
ABAAKTCH BUTAMMHEL, AJMKAJIONIEI, AHTHOMOTHKH,
TOPMOHEL.

BHTaMHHEI — OpraEMYecKHe COeJHHeHH,
HeoOXOHMbIe OPraHH3MY B HEeZHAUYNTEINBHBIX
KOJIHYeCTBAX JJA OCYIECTBJIeHHs BAMKHBIX OHO-
XHMHYeCKHX TNpoueccoB. ButamMmem jgenar Ha
BOIOPACTBOPHMBIE H #KHPOPACTEOPHMEIE.

AnKanonbpl — HHTPOTEHCOJEPKAlHe OpraHH-
YecKHe COeHHEeHH:, OKAZRIBAIONINE CHILHOE (hu-
3HOJIOTHYeCKoe TeHCTEHe HA OPraHuaMBb] JKMBOTHBIX
n yenoseka. OHH cofepxarca B 4yae, Kode, Kakao,
tabare. HexoTophle alKaJIOM/IEI ABAAIOTCH HAPKO-
THKamMH. YenoBeK Jlerko NMPHBBIKAET K HX yHOTpe-
OJeHHIO M TeM CaMbIM HARHOCHT CePLe3HBIH Bpej
CBOEMY OPraHH3MY.

310. Haxoe 3HayeHre UMEeIoT BUTaMMUHLI A Hallero opraHuamMa?
311. Hasosute BamHedlWWEe BOJOPACTBOPUMBIE W KMPOPACTBOPHUMbIE

BUTaMHHBI.
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312.

313.
314.
315.

316.
317.
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MoarotoBeTe No marepuwanam MHTEpHETa MnK APYrMX WCTOYHWKOB
WHGOPMaLMKU HeBoNbLWOoE COOBIEHME O BUTAMUHAX, HE YTIOMAHYTBIX
B naparpade.

Hakue BellecTBa Ha3bIBAIOT anKanougaMu? B 4em 3aKnioHaerca Mx
AEWCTBME Ha OpraHuaM?

Hak Bbl cyMTaere, noyemy BbIJENEHWE anKanoMAoE M3 pacTeHWi
C NOMOLLLID KUCROT ABNAETCA IQPEHTUBHBIM?

MoYemy HypeHHe 1 ynotpebneHue HapHOTUMKOB OMacHo NS MU3HU?
Haraure COOTHOWEHWE Macc 3NEMEHTOB B BUTaMKuHe C,

Bolumcnute OTHOCHTENBHYIO MONEHKYNAPHYIO Maccy BuTamuHa B,
ECNKU Ero MONEKYNa COAEPHMT YeThipe atomMa Hutporena, a macco-
Ban [IONA 3T0r0 3aneMeHTa B BUTaMuHe coctaenseT 14,9 %.

Xumusa U nporpecc
YyenoseyecTsa

Martepuan naparpada nomomer sam:

OLEHWUTL 3HAYEHME HOBLIX BELLECTB U MaTepuanos
B COBPEMEHHOM MH3HM;

» BbIACHUTb NYTH Pas3BUTUA COBPEMEHHOW XWUMMYe-
CHOWM TEXHONOTMMK;

# MOHATb, NOYEMY PONb HAYHH XMMHUK M XMMHUHECHMX
3HaHWi B Halle Bpema BO3pacTaer.

Hognie BeniecTBa. YueHbsle-XUMHKH CHHTE3NDY -
0T MHOTO HOBBIX coefimHenuii. OHH onpejensior
HX COCTAB, CTPOEHME, HCCIEAYIOT CBOMCTEA, Mpej-
naraior cdeps ¥ cnocobel NPAKTHYECKOTO IIpHMe-
HEHHA 9THX COETHHEHHI.

BoapacTaer KOnMMYecTBO HOBHIX Jexapere. OHE
COOEPIKAT BEIeCTBa, KOTOpEe apeKTHRHEE, YeM
OOBIYHEIE CPEACTBA, MOMOTAIT JIEYHTH JIOJeH,
VKPEILIATE HX 3f0poske. Brarogapsa coBpeMeHHRIM
JIeKapPCTBEHHBIM MperapaTaM yaajiock MobefnTh
HEKOTOpPEIE DOJIe3HH, KOTOPHIE DAHEE CUHTAJNHCH
HEH3JIeIHMEIMH.

CenbcKoe XO3AMCTBO HBIHE HMEeT INIHPOKMi
BBIGOP XMMHUYECKHX CPEJICTB 3allUThl PACTEHHH OT
GosesHed W BpeauTeseil. OTH BeHIECTBA YCHEIIHO

[IPHUMEHSIOT U T, KTO BRIPDAINHBAET OBOIIHM U pyK-
THI HA NIpHYycafebHOM yHacTEe.

TpyAHO OLEHUTE KOJIHYeCTBO IPOU3BOJUMEIX KOC-
MeTHYecKHX cpejcTE. MHorue H3 BemlecTs, TIOJY-
YeHHBIX B XHMHYeCKUX nabopaTopusx, BXOAAT B
COCTAB KPEMOB, TeJieif, JIOChOHOB; OHH GaroTBOPHO
BJIHAIT HA KOXKY, BOJIOCHI.

Hogsle BelljecTBa NPUMEHAIOT U B CTPOHTENb-
cTBe. JT0 KpACHERIE U YCTONH4MBLIE KPACKH, JAKH,
saMeHHUTeNH HeMenTa. B mocnegHee BpeMs NOABH-
nuck adekTHBHEE cpeacTBA GEITOROH XHMHH —
CTHpPanbHbEIe MOPOIIKH, KJIEH, JKHIKOCTH M IACTHI
JULS STHCTKY U fesHHbeKny.

Hogssle marepmansl. Cerofus Jioau yiKe He
MoryT oboitTHch Ges NONHMMEpPOB H [IJIACTMACC — HA
pabore, yuebe, B IOBCEJHEBHOM KU3HH, HA OT/BIXE
(cxema 4). XX Bex cran 9poil OTKPHITHS 3THX
BEIIIECTE U MATEPHAJIOR HA UX ocHOBe. OHH cTpeM#-
TeNBHO BXOJAAT BO Bee chephl Hamrei KuaHu.

Cxema 4

l'lp!rueuemle NOJHMEPOB H IIacTMace

HM3apenua U3 nonuMepoe
W nnacTmacc

B COBPEMEHHOM CTPOHTEJBCTEE IMHPOKO HCIIObB-
3YHOT pasHbele HCKYCCTBEHHBIE NOKPBITHA, obnnIo-
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370 MHTEepecHo
IInacrmaces! ¢
HAMOJHUTEIeM
3 aJIMA3HOH
IBLITH
ABJAIOTCA
npeKpacHbBIMHA
mango-
BAIBHBIMH
MATepPHATAMH,

BOYHYI0 IUIMTKY, METAJJIOINJIACTHKOBLIE OKHA H
ABepH, NOJHMEDHEIE MepPMEeTHEH U H30JAHOHHLIe
MaTepHAJIbI. DTO NO3BOJISIEeT PKOHOMUTE JPEBeCHHY,
fepeus JiecHBIE HACAMN(IEHUS.

Ha rayuyka, Haubosiee pacnpocTpaHeHHOIO [TOJIH-
Mepa, MPOUBOAAT ABTOMOGMIbHEIe IIHHEL B Tpase-
MOPTHRIX cpeicTBax Bee Dosbile MeTAIIHYECHHX
peranei 1 0BOPYIOBAHHSA 3AMEHAKIT IACTMACCOBRI-
MH. M3 MCKYCCTBEHHBIX MATEPHAJOB H3TOTOBJIAIOT
COBpPEMEHHYI0 Mebens, MpeAMeTEl AOMALTHET0 00H-
xoja, OBITOBYIO TEXHEKY. Brarogapa sromy uanenmus
HMEIOT IPUBJIEKATENbHEI BH, OHH YI00HE, JIETKH,
npounsl. Kamaeii 3 Bac NoJL3yeTeA NHCEMEHHEI-
MH NPHHAJJIEHHOCTAMH, MANMKAMH, Da3JIHYHBIMH
MJIeHKAMH, NAKeTAMH, H3FOTOBJIEHHEIMH H3 CHHTE-
THYECKHX [IOJUMEPOB.

3a nocnegHAE JeCATHIETHA ¢ BHEIPEHHEM TI0JIH-
MepoB SHAYMTENLHO HM3MEHHWJIOCH M YCOBepIIeH-
CTBOBAJIOCH CITOPTHEHOE 060pYA0OBAHNE.

CrHTeTHYECKHE BOJIOKHA ABNAIOTCH Doslee 1onro-
BEYHLIMH M MPOYHBIMH, YeM HaTypaidbHbie, Ha
HCKYCCTEEHHBIX MATEPHATOB B COYETAHMH C IIPH-
POJIHEIMHE ITPOMBBOAAT Bee GOJIbIIe Ofe3 Ikl 1 00yBH.

Hoprle maTepuaibl NPHMEHSIOT H B MEQHI[HHE.
Brnaropapsa XHMHYECKOH YyCTOHYHBOCTH, IPOYHOCTH,
COBMECTHMOCTH ¢ OPrAaHM3MOM HX MCIIONL3VIOT AJTA
NPOTE3HPOBAHUA B CTOMATOJOIHH H OPTONEAHH, B
XHPYPrHYECKHX ONepPanuax.

KocMmuuecKas TeXHUKA BRIJIBUTAST K HOBLIM MaTe-
pHANAM KecTKHe TpeDOBAHHMA, CPEIH KOTOPHIX —
€nocOBHOCTE BLIIEPKHBATE BHICOKHE TEMIIEPATYDHI
H rayboOKHH BAKYYM, YCTOHYHMBOCTE K PASITHYHEIM
uanydesnaMm. CBOMMH ycnexaMH B OCBOEHHH
KOCMHYECKOT0 IPOCTPAHCTBA YEJIOBEYECTBO BO
MHOrOM 00H38HO JOCTHIXKEHHAM XHMHH.

HoBrie XHMHYECKHE TeXHOJOIHHM. YKpamHa
ABJIAETCHA TOCYAAPCTEOM C PA3BHUTON NPOMBINLIEH-
HOCTEIO. Ha OTeYecTBEHHBIX 3aBOAAX IMPOHIBOMAT
MHHEpaIbHBe y00peHns, NoJUMeps] B ILIacTMAac:
CHI, IEMEHT, CTeKJOo, HedTenpoaykrsl. OcHOBRY
Kay@<JIOT0 TEXHOJOTHYECKOT0 IPOLECCa COCTABIAIT
xuMuueckre peaxknuu. C yUeToM pesynsTaToB
HAYUHBIX HCccHefoBaHuil paspabarwiBaioTes H
BHEJ[PAIOTCA HOBHIE TEXHOJOTHH ¢ KOMILIEKCHBIM

HCNOJB30BAHNEM NPUPOJHOTO CHIPLA, ONTHMH-
S3UPYIOTCH enocobel mepepaboTKH ¥ yTHIM3AIMH
NPOMBINIIEHHBIX 1 OBEITOBBIX OTXO/OB.

C XUMHYECKHMH TeXHOJOTHAMM HEePaspEIBHO
CBABAHA CHCTeMA MepPONPHATHIL 110 OXpaHe OKpYKa-
1omei cpenbl. IIpH yHACTHH XMMHKOB BHEDAIOTCH
aheKTHBHBIE METOABI OYHCTKH BOJLI, YAAMEHHS
BpPE/HBEIX BEIIeCTB H3 TABOBRIX BHIODOCOB NPOMEI-
IIEHHBIX MPEUPHATHII H TPAHCIOPTHRIX CPEICTE.

Haire noko/siense ¢TI0 CBM/IETENEM CTAHOBICHHA
HOBOH OTPACHM HAYKM — HaHOTexHOJMoruu. OFbek-
TOM ee H3Yy4YeHHs HABAAITCA YACTHIE, pasMepsl
KOTOPBIX BRIPAKAIOT B Hanomerpax (1 am = 107" m).
ITo crouM cBOMCTBAM TAKME YACTHIIHI OTIHUAIOTCH
OT OTAENBLHLIX ATOMOB MW MOJEKYJ, a TAKMKe OT
BHAYHTENBHO GOMBINMX YACTHI] — KPHCTAJIIHKOB,
Kanesiex. KarasmsaTopsl, cocToslpe M3 HaHOoua-
CTHI,, OKa3aJIUCE HAMHOTO 3¢ QeKTHBHEe OOBIYHBIX,
a MOJIEKYJIEI JIEKAPCTEEHHBIX NPelapaTos, «clpsi-
TAHHBIE® B YACTHIAX TAKOT'O pasMepa, MOryT u36m-
PATENBHO JIEYUTE TOT HIM JAPYroi BHYTPEHHHI
OpraH, yHHYTOMKATL BJ0KAYECTBeHHbLIE ONYXOJH.
HanomaTepnasiel ABAAKTCSA NEPCHEKTHBHEIMIE JIIs
NpUMeHeHHs 1 B IPYTHX cdepax.

Xumugeckue sHaHUA. XUMHA — Of{HH U3 OCHOB-
HBIX TPeAMeTOB B cpelHeM oDpasOBAHUHM KAaX0i
cTpaHbl. 3HAHMA 10 XMMHH, KOTODEE HOJYYAi0T
MKOJBHHUKH OT YYHUTeNs, H3 yUeOHHKOB, TOMOTaioT
HM NPABMIBEHO 0ODAIIATECS C BEIECTBAMH H MATEDH-
anamMu, NOHHMAaTE HeOOXOAMMOCTE 30POBOro CIIo-
coBa JKUBHH, 0XPAHBI IPHPOABLL.

HocTuskennsa XMMHYECKOH HAYKH HAXOAAT NPaK-
THYECKOE MpUMeHeHHe. JTY HAYKY, HECOMHEHHO,
IKJIET yCnelHoe PA3BHTHE H GOJIBITHNE epPemeKTHELL.

BbiBOALI

Baaropaps MOCTHKEHMAM XHMHYECKOH HAYKM
He/I0BeK HCNOJAb3YeT Bee GONbINe HOBLIX BEIeCTR H
MaTepPHAJIOB.

YueHBIe-XHMHKH COBeDIICHCTBYIOT TeXHOIOTH-
HgeCKHe IPOLeCChI ¢ LeJLI0 YIyYHIeHH A iepepatoTin

229



cpejibL.
XuMuuecKkHe 3HAHHA HYMKHBI JIOOAM AJA Ipa-
BHJIBHONO 00pallleHHs ¢ BeNIeCTBAMH H MaTepHa-

CHIPLT W YMERbUIETHs SATPASHENNA OKPYKalomeit OTBeTbl K 3agaYam 1 ynpaxxHeHUsIm

namu, sdpexTHsHoro Hx npuvenenun. Omu cmo- Paznen 1. Bona. PacTeopst

cOOCTBYIOT CTAHOBJIEHHI0 B OOIIECTEE 3MOPOBOTO

o0pasa sH3HH, GOPMUPOBAHHIO DKOJNOTHIECKOrO ' 7. N(H) = 6,7 - 10". 9. m(monexyne H;0) = 3 - 10 .,
COZHAHHA. 15. V(H,) = 1244 n. 16. [Ta. 20. m(Ba(OH),) = 3,42 r.

21. m(H;0) : m(Al(NO,);) =0,76 : 1~ 3 : 4.
22. m(Na,CO; - 10H,0) = 14,3 r. 23. ZnS0, - TH,0. 24. M — Li.
9 41. V(N,) = 22,4 mu. 42. B npurororiensom PacTBOpPE MOMHO
H pactBopuTh eme 6 r K,CO,. 43. a) m(H,0) = 14,3 r; 6) m(KNOg) = T2r.
44. m(Nal) = 29 r. 51. m(H,0) = 114 r. 52. m(comm) =18 r;
V(H,0) = 1982 mu. 53. w{comn) = 0,24. 55, m{NaOH) =8 r.
56. 1(Li,S0,) = 12,5 %. 57. n(CuS0,) = 28,6 %. 59. Heobxogumo
B pacTBope pacTBopuTs ee 0,42 r kannit xaopuaa. 60. Heobxogumo

318. MNMoyemy UCKYCCTBEHHBIM MaTtepuanam Yacto OTAalioT npeanoYTeHue ]
MO CPaBHEHWIO C MatepuanamMu NpUpPoAHOro NPOUCKOMOEHNA? I

319. Ha30BUTE HECHONBKO MCHYCCTBEHHLIX MaTepuanos, HOTOpble We-
NoNbL3YIOT B NPOM3BOACTEE OfeM/bl.

N } K pacTBopy fobasuts 10 Mt eoarr. 68. 6) N(iomos) = 6 - 10%,
320. Hawoit MaTepuan o xMMHU Bbi3Ban y Bac HauGONbIWHA MHTEpec BO ; 75. N(K') = 2- 10%; N(SO%) = 1 - 10%. 76. a. 77. w(Cl) = 0,88 %.
Bpems y4ebl B WKone? : 78. w(Na') = 0,09; w(SO} ) = 0,094; w(OH") = 0,033. 80. a;

?
321. Haxwe 3HaHus NO XMMWK BAM NMPUTOANNKCH B HUBHU? TIPAKTHYECKH HEPACTBOPAMEIE HOHHLIC coesunenns (BaSO,, CaCO,,

M JIP.) TAKIKE ABAAKTCH CHIBHBIMHA anexTponuTamu. 81. 6.
L 83. a(HA) = 0,35. 84. a(HNO,) = 0,33. 85. N(HCN) = 499.
87.N(H')=6-10".88. w(H')= 110", sz 1-10°° %.
i 91.6, 6. 94. 1) H,S + 2NaOH = Na,S + 2H,0;
v 1) Naz80; + 2HCI = 2NaCl + S0,T + H,0 (Boamosxus! gpyrue
! orpetsi). 95. a) Fe®' + 30H™ = Fe(OH),l; 6) H' + F~ = HF.
' 96. Bosmorknnr peaknun 6 u 2. 97. 6) Na,SiO; n HCL; K,8i0, n H,S0,
l (BOBMOMCHBI IPYTHE OTBETEI),
98. B) Ba(OH), + FeSO, = BaSO + Fe(OH),! (sosmosknrr npyrue
! orsetsr). 9. a) Ba(NO,), + H,SO, = BaSO,| + 2HNO,;
% B) K,COy + Fe80, = K,80, + FeCOyl (soamorunt apyrue orsersr).
b4

Paszpen 2. Xuvuueckue peaxipmu

113. 1{(CaCO;) = 84,3 %; (Ca0) = 15,7 %. 122. 8) Arom C, non Fe?".
L 125. a) Arom Cynndypa npucoefnHseT ABa 2JIEKTPOHA.
1 126. V(H,) = 16 . 128. ) 3H,S + 2HNO; = 38! + 2NOT + 4H,0.
129. a) 2FeCl; + H,S = 2FeCl, + S{ + 2HCL. 131. 8) N(¢') = 1,07 - 10%.
137. AH, = 427 xJTx. 138. V(N,0) = 8,96 x. 139. m(S) = 84,7 1.

148. OgHo U3 xUMHYECKHX ypaBHeruii: CO + H,0 + CO, + H,.

i 111. m{coxm) = 236,8 r. 112. Cmecs Tsisenee Bosayxa & 1,84 paza.
[
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Paznen 3. Bamueline opranHyecKue CoOeTHHEeHH I
Yranesonoponsl

176. UcnoneayiiTe obiyo GopMyny AIKAHOB.

178. 8) Omun s npoaykros peaknun — CoH,Cl. 181. p(C;Hg) = 27,1 %;
@(CyH,0) = 72,9 %. 190. V(CH,) = V(C;Hj) = 0,224 m; V(C,H,) = 0,672 1.
194. n = 450. 195. V(C,H,) = 2,8 n. 202. V(HCI) = 358,4 1.

206. m(xansumit kap6uaa) = 10 kr. 208. V(CO,) = 2 n; V(0,) = 1,5 1.
209. V(0,) = V(H,) = 20 mu. 210. V(H,8) : V(sosn.) = 2: 15,

ecai 00BEMHYIO 0110 KHCJIOPOZA B BO3yXe IPUHATH pasHOil 20 Y.
211. C,H,. 212. C;H,,. 213. C,H,.

OxcureHcoepRanue coelHHeHH s

219. [IpumuTe BO BHUMAHKE THII XHMHYECKOH CBA3SH B MOJIEKYTIe
cnupra. 221. a) CH;0H; 6) C;H,0H (ucnonsayiiTe obuyio popmyny
enuproe gauHOro THna). 222. w(CHZ0H) = 41 %; w(C,H;0H) = 59 %.
223. C,H,0H + 30, = 2C0, + 3H,0; AH = -137,1 k][x.

230. w(rmuuepuna) = 39 % . 235. CH;COOH.

236. a) HCOOH; 6) C,H,COOH. 237. n(HCOOH) = 37,1 %;
w(CH;COOH) = 48,4 % . 244. (CH;COO),Mg.

245, m(p-pa KOH) = 17,5 r. 246. m(yxc. ac.) = 45 r; m(sozst) = 355 1.
247. w(HCOOH) = 65,7 % ; w(CH;COOH) = 34,3 %.

256. m(rmuuepuna) = 1,02 kr. 257. V(H,) = 4,18 m°.

258. 2C;H,(C,;H3,C00); + 1570, = 108C0O, + 110H,0;

AH = —T1 200 &J[x. 260. Her. 264. V(CO,) = 22,4 1.

265. m(raokossr) = 83,1 r. 273. w(caxapossr) = 14 %.

274. V(cnupra) = 35,5 n. 278. m(kaprodens) = 1036 xr.

279. m(xpaxmana) = 6,75 T.

Hurporescopepmaniyue CoeIHHEHHS

283. IlpuMuTe BO BHUMAHHE CHOCODHOCTE COBIMHEHNSA K BJIEKTDOJH-
THYecKOll AHcconManiu, ocoOeHHOCTH BTOIO Npollecca, BOSMOMHOCTE
YACTHI, BeIlIecTBa coeiHATECA ¢ nonamu H',

287. V(sosn.) = 2,25 n. 288. w(npum.) =7 %.

294, m((NH,CH,COO0),Ba) = 28,5 r. 295. a) V(H,) = 1,12 1;

6) V(CO,) = 672 mur. 302. m(N) = 3,68 r. 309. u(P) = 6,2 %.

314. CpasHnTe OTHOIIEHHe ANKAJOMJOB, KPAXMAaJa, LEJIKI03s K
kuceaoram. 316. m(C) : m(H) : m(0)=9:1:12.

317. M (eur. B,) = 376. . :
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CnoBapb TEpMUHOB

Aaranoudbt — HUTPOTEHCOJEPIKALIMe OPraHNYecKHe coefHHeHMAS,
OKashiBAIOIINEe CHILHOE (PU3HOJIOTHYECKOe JAeHCTENe Ha OpraHU3MEl
MUBOTHBIX H YEJIOBEKA.

AnKanbl — HACHILIEHHBIE YIJIEBOJAOPOJBI, B MOJEKYiax KOTODBIX
HMeeTCHa OTKPBITAA Henb u3 aroMos Kapbona.

0
'\H E

AMunb — TPOAYKTE 3amenienus aTomoB I'maporena w MOJEKYJIe
AMMMAKA Ha YIJIeBOJOPOAHEIE OCTATKH.

Amunoepynna — rpynna aromos —NH,.

AMunokucnioms. — TPOH3BOJAHBIE YIIIEBOJAOPOJOB, B MOJEKYNAX
KOTOPEIX COJEPIRATCH AMHHOTPYIIE H KAPOOKCHILHBI® PPYIITEL.

Benrxu — noannenTHasl, BLINOJHAOIEE cIenupHIecKie 61HoIorn-
YecKHe QYHKIME B JKHBBIX OPraHu3Max.

Bumamumnvt — opranuyeckue coeIHHEHNA, HEODXOAMMELe OpraHna-
MYy B HE3HAYHMTENLHEIX KOJHYECTBAX MAJIA OCYIIECTBJICHHS BAMCHBIX
BHOXHMHUYECKHX TPOIECCOR.

Brympennas oHepeus eeujecmea — CyMMa SHepruil BCex 4acTHIl
BEIlleCTBA M SHEPIHIT XMMHYECKHX CBA3eH MeX/aIy HUMH.

Bodopodnas c653b — 2K TPOCTATIHIECKOE B3AUMOIeiicTRIe MERTY
MOJeKYJIaMi ¢ yuacTaem aroMos I'ngporesa.

Bocemanosumeny — uacThHIla (BelecTBO), KOTOPAsS OTAAET DIeK-
TPOHBI.

Bocemanosaenue — npucoenHeHHe 3JIEKTPOHOB YacTHIei (Bere-
CTBOM).

Buicwiue kwapbonossie Kucaoms. — KapboHOBEIE KHCIOTH, B MOJe-
KyJax KoTopsrx cojepskarca 10 n 6onbie aromos KapBona.

T'uzpockonuyHOCMy — CBONCTBO BEIIIECTBA MOTJIOMATE BIATY.

Tl'udpamuposanubiil UOH — WOH, COEAMHEHHBI ¢ MOJEKVJIAMH
BOJIEL.

T'udpoxcunbnan epynna — rpynna atomos —OH.

I'udponus — peaknus obMeHa MEXKAY COBHHEHNEM U BOHOIL.

Tomonozu — coefMHEHNHA, NPHHAANEMKAIIHE K ONpPEIEIeHHOMY
roMOJIOTHYECKOMY DAJY.

Tomonozuuecrkan pasHocms — rpynna aromos CH,

I'omonozuneckuil pad — PAJ OPraBUYecKHX coelHHEHHI, MOIeKY-
JIBI KOTOPBIX HMEIOT No700Hoe CTPOeHHEe H OTJHYAKTCH 110 COCTABY HA
OfIHY WJIH HeCKOJBKO rpynn aromor CH,.

Hunoas — uacriua (MONEKYNIA), UMEIONIA IBA PASHONMEHHO 3aps-
JKEHHBIX TOJIOCA.

Anvdezudnan zpynna — rpynna atomos —C
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Mupbt — acTephl NIHLEPHHA 1 BHICIINX KAPOOHOBBIX KHCIIOT.

H3zomepus — ABNeHHe CYIECTBOBAHUS H30MEPOB.

H3zomeps — coelMHEHHA, MOJIEKYJIbI KOTOPLIX NMEIOT O HHAKOBBIIT
COCTAB, HO PA3BHOE CTPORHHE.

Honno-monexyaapnoe ypasnenue — ypaBHeHHe, cojiepsxaniee op-
MYJIBI BEIECTB # (DOPMYJIBI HOHOB.

Hemunnotit pacmeop — pacTBop, B KOTOPOM PasMepsl YacTHi, (ATo-
MORB, MOJIEKY.JI, HOHOB) BCeX BeIllecTB He NpeBsnmnanT 1 am.

20

Kap6oxcunvnas zpynna — rpynmna atomos —C_ OH"

KapGonogsie Kucnomust — MpOM3BOJHBIE YTIEBOJ0PONOE, MOJEK VJIEI
KOTODEIX COEPIKAT OAHY HIIH HECKOJIBKO KAPOOKCHIBHBIX IPYIII.

Kamanuszamop — BellecTBo, KOTOPOe YBEJIHIHBAET CKOPOCTE PeaK-
oUH, MPHHEAMAA B Hell y9acTHe, HO MocJ/e peaKIIui OCcTaeTest Hen3MeH-
HEIM.

KemonHas zpynna — rpyIia aTOMOB :C=0.

Kucaombt — 21eKTPONUTH, AHCCOLMUPYIONIHE B BOJHOM PacTBOpE
¢ obpasoBaHHeM KATHOHOB OfHOTO THNAa — uoHoB Migporena HY.

Konnouduwtii pacmeop — pacTBOp, B KOTOPOM DasMepbl YACTHIL
PacTBOPEHHOro BeljeeTBa coctarnaoT ot 1 go 100 am.

Konuyenmpuposannbstii pacmeop — PacTEOp, B KOTOPOM COIEPHKHTCS
3HAYUTENRHO G0JIbIIe DACTBOPEHHOTO BellecTBa, YeM PACTBOPHUTEIA.

Kpuemannusayuonnana 6oda — Boja, KOTOpas BXOIHT B COCTAB
KPHCTAJJIOTHAPATA.

Kpucmannozudpam — KPHCTAIUIHYECKOE BEIIECTBO, B COCTAB KOTO-
POro BXOASIT MOJIEKYJIBI BOJBI.

Maccosas dona pacmeopernoz0 Gewecnmea — OTHOIIEHHE MACCHI
BEMIECTBA K MACCE DACTBOPA.

Monomep — HCXOIHOE BELECTBO B PEAKIIUY MOJINMEPH3AIHMH.

Hacvuuennote yzneeodopodst — yrieBogopoasl, B MOJEKYIaX KOTO-
peix aTombl KapGona coeiHHeHE! IPYT ¢ APYTOM NPOCTHIMA KOBAJIEHT-
HEIMH CBA3AMH.

Hacvuuyennviit paemeop — pacTBop, B KOTOPOM NPH AAHHLIX YCJIO-
BHSAX BEIIecTBO GOJIbIE He DACTBODAETCH.

Henacviujennvie yeaeeodopodsi — yrieBomopoAsl, B MOJEKYyJNax
KOTOpPEIX aToMel Kap6oHa coegHeHbI IPYT ¢ APYTOM He TOJIBKO IIPOCTEI-
MH KOB&JIEHTHBIMH CBA3AMM, HO U JBOITHEIME, TPOHHBIMH CEA3AMH.

Henacwiuennptii pacmeop — pacTBOpP, B KOTOPOM MOMHO PacTBO-
PUTE ONpelefIeHHYIO MOPIUIO BelllecTBa.

Heobpamuman pearyus — peaknus, KOTOPaA MPOMCXOJHT JTHIIb B
ONHOM HaNpaBJeHHH (ee MPOAYKTEI HE MOTYT B3aHMOJAEHCTBOBATE C
06pazoBaHHEM PEATEHTOR).
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Heanexmpoaumest — coefHHEENA, BOJHBIE DACTBODE! M DACILIABLI
KOTODBIX He IPOBORAT BIEKTPHYECKHI TOK.

Hykaeurnosvie kKucioms. — BBICOKOMOJIEKYJIADHBEIE TPHPOJHBIE
CcOe/IMHEeHUA, KOTOPEIE COXPAHAIOT H BOCIPOH3BOAAT B OpraHHaMax
reHeTHYeCKYI0 HHGOPMANHIO, & TAKIKe IPHHAMAIOT yYacTHe B CHHTe3e
fenKos.

Hykaeomud — 4acTb MOJIEKYJIBI HYKJIEHHOBOH KHCIOTHI, KOTOPas
COCTOUT U3 COETHHEHHBIX OCTATKOB MOJEKYJ oprodochaTHol KHCTIO-
Th1 HyPO,, MOHOCAXADH/A H HUTPOTEHCOEPIKALIEr0 COSIMHeHHSA .

Ofpamumas peaKyus — PeaKIHs, KOTOPAT MOMET IPOTEKaThb B
TMPOTHBOMNOJIOMHBIX HATIPABIEHUAX.,

Oxucaenue — OTAAYA DNEKTPOHOB YacTHIedH (BemecTBOM).

Oxucaumens — uyacTUDA (BelleCcTBO), KOTOPaA NPHCOSIAHACT HIIEK-
TPOHHL.

OrucaumenpbHo-60cCMAHOBUMENbHAA PEAKYUA — PEAKIN#A, KOTO-
pas MPOMCXOANUT ¢ UBMEHEeHHEM CTelleHeil OKHCIeHUs DIIeMeHTOB.

O'pzauuﬂecrmx xumus — obnacTk XUMHH, NPEAMETOM KOTOPOIl
ABNAETCHA N3YUeHNE OPraHWYecKNX cOeNHeHNH 1 UX IpeBpalleHmi.

Opzanuyeciue eewecmea — coegrnenus KapGora (¢ HeKOTOPRIME
HCKJTHMeHHAME).

OcHoganus — DNEKTPOJHTH, KOTOPBIE AMCCOMMHPYIOT B BOAHOM
pacTBOpe MM pacljabe ¢ o6pasopaHHeM AHWOHOB OJHOTO THIA —
THAPOKCH]-HOHOB.

IMena — HeOZHOPOAHAS CMECH MUAKOCTH H I'a3a.

ITenmud — NPOAYKT B3aUMOJAEHCTBHA MeXIY MOJEKYIaMH OfHO
WM HECKOJIBKHX AMHHOKHCJIOT.

Ilenmudnas epynna — TPYINIa aTOMOB —(“3—173 e

Honumep — coefuHeHne, MOJEKYIE KOTOPOTo COCTOAT U3 GONBIIO-
0 YHCJIA OMHMHAKOBBIX TPYII ATOMOB.

Pasbasnenmbiit pacmeéop — pacTBOP, B KOTOPOM COAEpPIKHTCA 3HA-
ypTensbHo GOABIIE PACTBOPHTENA, YeM PACTBOPEHHOrO BelecTBa.

Pacmeop — olHOpPOJHAA CMECh BEIIECTB.

Pacmeopumocms — CBOMCTBO BeliecTBa OOPASOBHIBATH € J[PYIHM
BEII[ECTBOM PACTBOD.

Pacmeopumeis — KOMIOHEHT PACTBOPA, KOTODBI HAXOAUTCH B
TAKOM Ke arperaTHOM COCTOSTHHH, YTo U pacTsop. Eciiu Takux KoMIo-
HEHTOB PacTBOpPA HECKOJBKO, TO DACTBOPHTE/IEM CUMTAIOT BEIecTRO ¢
naubosbieii Maccoi.

Peaxyus zudpamayuu — pPeakIds NPHCOEAHHEHHS BOMLI K Bellle-
CTBY.

Pearyus zudpupoéanus — peaKLusd NPUCOeAMHEHHs BOAOPONA K
OPraHMYEeCKOMY BEIL[ECTBY.
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Pearyus dezudpamayuu — peaknus OTINEILIEHAS BOILL OT coemgH-
HEeHUs,

Pearxyusn sameuwenun (B HEOPraHWYECKOH XMMHHM) — peaKIs
MEFKY MPOCTEIM M CIOMKHBIM BEIIECTBOM, B De3yJILTaTe KoTopoii o6pa-
BYIOTCA IPYIHE MTPOCTOE | CJIOYKHOe BelecTBa.

Pearyus o6mena — peaxnus Mexay ABYMS CIOMKHBIME BEIECTBA-
MH, B Pe3VJILTATE KOTOPOH OHM 0OMEHHBAITCA CBOHMY COCTABHBIMM
HacTAMM (ATOMAMM, TPYNNAMH ATOMOE, HOHAMM).

Pearxyus norumepuzayuy — peaknus coeJHHeHNs MHOTHX OfNHA-
KOBBIX MOJIEKYJI BCJIe[ACTBIE PASPYIIEHUs KPATHRIX CBA3ell.

Pearyus npucoedunenus — naspanue peaKIN COeMHEHNS B OPra-
HHYECKOH XMMHM.

Pearyua pasnoxcenus — pearuns, B pesysbrare KOTOPOil U3 OHO-
T'0 BelllecTBa 00PasyIoTCA HECKOJIBKO BEelllecT .

Peakyus coedunenus — peaknms, B pesyabTaTe KOTOPOil U3 Hec-
KOJILKHMX BelecTB 00pasyeTcs o/IHO BelecTEO.

Pearyua xnopuposanus — peaxuus MexJy OPraHAUECKUM COBU-
HEHHUEM M XJIOPOM.

Pearyus semepuurayiiu — peakius MeXIY CIIEPTOM i KHCIOTOM
¢ 06pasoBaHNEM 3CTEPA 1 BOJEL.

CunbHblll dJNeKXmporum — sIeKTPOTHT, KOTOPBIH TONHOCTHIO WK
MOYTH MOJIHOCTRIO PACTAJAeTCA HA HOHBL B PACTBODE,

Caabutii snexmposum — aaeKTPONAT, KOTOPHIH B HeSHAYNTETLHOL
CTENeHN pacnajaeTcsd Ha HOHBI B PACTEODE.

Contu — 9IEKTPOIUTEL, KOTOPBIE INCCOMHPYIOT B BOAHOM pacTeope
HIIH paciviaBe HA KATHOHBI METAJLIHYECKHX DJIEMEHTOR W AHNOHE
KHCJIOTHBIX OCTATKOB.

Crupmp: — NPOM3BOJHBIE YTJIEBOAOPOJOB, B MOJEKYJIAX KOTOPHIX
ORHH HJIH HECKONBKO aToMor I'ujiporena saMeniensl Ha THAPOKCHIIE-
HEle IDYIIIIEL.

Cmenenb oKkucenua — ycIOBHBIN LEI0uMCIeHHBIT 3PS aATOMa B
BelllecTBe.

Cmenenb a1eKmMPpoAUMULECKOil OUCCOYUAYUL — OTHOIICHHE THCIA
MOJIEKYJI SJIEKTPOINTA, PACTIABIINXCS HA HOHLI, K OBLIEMY YHCIY ero
MOJIEKYJI IO JIHCCOMATIAHN.

Cycnensusa — nepeMeIaHHAA CMeCh KH/IKOCTH H HEPACTBOPHMOrO
B Heif, XOpOIIO HEMEeNLYeHHOr0 TEEPAOTo BelecTBa.

Tepmoxumuieckoe ypaeHenue — XHMHMECKOE YPABHEHHE ¢ 3AMH-
CBbIO THCI0BOTO 3HAYCHHS TEIOBOro adeKrTa peakiinu.

Venesodopodusiii ocmamorx — wacth MOAEKYJIbI OPPAHUYECKOTO
coeHHEHHH, COCTOANIAA U3 aToMoB Kapbona 1 M'maporena.

Venesodopodu: — coepunenna KapGona ¢ I'uaporenom.

Vene6o0vt — opranmdeckne coefmHeHma ¢ obmeii Qopmynoii
Cn(HZO)m‘
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PusuonozuLeCKU AKMUBHBLE BELECIEA — OPTAHNIECKHE coeHHe-
HUA, AKTHBHO BINAIONHE HA PA3IUYHLIE GHONOIHYECKHe TIPOIeceH B
JKHBBIX OPraHuaMax.

Pomocunmes — CHHTE3 OPTAHHYECKHX BEIECTB M3 HeopraHudec-
KHX (YTJIEKHC/IOrO Tasa, BOJABI, PACTBODHMEIX coJsieit) B pacrennsx ¢
VYaCTHEM COMTHEUHOH SHePTHH.

PYHKYUORANLHAR 2PYNNA — FPYTITIA ATOMOB B MOJIEKYIIAX coefiHe-
HHI JAHHOTO KJIacca, KOTopas 0BycIaBinBaeT ux XaPAKTEePHBIE XUMH-
YecKHe cBoilcTBa.

K 30mepuuLecKan peaKyus — PeaKius, NPOTeKAIONIAA ¢ BEIJIEJIE-
HHEM TelJIOTH.

DRexmpunecKuil mox — HANPABICHHOE [BHMEHME 3apAMKeHHBIX
YACTHIL.

Snexmporumuneckan ducecoyuayus — pacnan BEIECTBA HA MOHEI
NPH €0 PACTBOPEHHH WIH ILIABICHHH.

AReKMPONUMBL — COSIHHEHHS, BONHLE PACTBOPBI M PACILIABEL
KOTOPBIX NPOBONAT JJIEKTPHYECKHH TOK.

OMYNbCUA — TIEPEMEINAHEAS CMECh JIBYX JKHAKOCTEI, HEepPaCTROPH-
MBEIX IDYT B ApyTe.

Indomepmuvecrkas pearyus — peaKIusA, MPOTEKAIONIAA ¢ NOMIO-
IeHHEeM TeIIOTHI.

Scmepbt — NPOU3ROIHBIE KAPGOHOBBIX KHCJIOT, B MOJIEKYJIaX KOTO-
prix arom I'uporena kap6oKcHIIEHOI TPYIINEI 3aMelien Ha YrHAeBoo-
POAHBI OCTATOK.
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PacTBOPMMOCTb OCHOBaHWIA, KUCTOT, aMOTEPHBIX M/poKeHaoB 1 coneit B Boae (Npu Temneparype 20—25 °C)

e H' | Li' | Na" | K* [ Ag" |[Mg*"| Ca®" | Ba* | Zn?" | Mn2*| Pb?* | Cu?* [Hg?" | Ni%* | Fe?* | Pe®* | A1 | cr
AHWOHET !
OH" p p p = M M p H H H H —_ H H H H H
F p M p p p M M M p p M P H p M H M P
Cl” Y p p p H P p p P p M p p p p p p p
Br p p P P H p p p p p M P M P p p p p
I p p p p H p p p p p M - M p p =2 p p
8% p p p p H # # p H H H H H H H # # #
805 p p p P H p M M P M M — ke M M — — —
S0%” p p p p M p M H p p M p p p p p p p
NO; p P P P P P p p P p P p p P P P p p
poi' p M p p H M H H | u M H # # H H H H H
COg_ p P P p M M H H H H H # =0 M H - s —

Venosable obosHAYEHHA:

«p» — pacCTBOPHMOE BemiecTBo (pacTBopuMocTh cBeiine 1 r semecrsa B 100 r Boawn);

¢M# — MaJOpPaCTBOPHMoe BemiecTBo (pactsopumocTs oT 1 r 100,001 r 8 100 r Boasi);

«H» — NPAKTHYECKH HEPAacTROPHMOe EemecTBo (pacTeopumocts Mensine 0,001 r 8 100 r Bogs);
¢—» — BEIECTBO He CYIeCTBYET;

«#» — BeljecTBO CYIECTBYeT, HO PEArHpPyeT ¢ BojOH (ero pacTBOPMMOCTE ONPEEeNTE HEBO3MOMKHO).

. e Psp aktvBHOCIM MeTannos
; 2 K Ba Sr Ca Na Mg Be Al Mn Cr Zn{Fe Cd Ni Sn Pb (H,) Bi Cu Ag Hg Pt Au

XUMUHYECKas aKTUBHOCTb I\FraﬂJ'IOB Boapacraer

Knaccudukaums kMenoT no ux cune
HCIO, = HNO3 = HI = HBr = HCI= H,S0, > H,S03 > H;P04 > HF >HNO, >CH;COOH >H,C03 > H,S >H,Si0;

CUMbHLIEe KUCAOThI kucnoTsl CPeaHen cunbl cnabbie KucnoTbl
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