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I'naBa 1. Crpoenne aToma

§ 1. Amom — cnosrcnan wacmuya

OrtBer Ha Bonpoc 1.
To, 4TO aTOM— CJIOXKHAsA YACTHIIA, IOKA3bIBAIOT SABJICHUS O- U B-H3TyUCHHUH,
sBieHue pororddexra.

OTBeT Ha Bompoc 2.

Kitaccuueckast Teopusi CTpOSHHUS aTOMa pa3BUBANIACh CIIEAYIONMM 00pa3oM:

1. T'unore3a /Ix. Tomrcona. Mozaenb atomMa — «CJIMBOBBIA IyJUHI», T.C.
aTOM — KaIUIsl ITyJUHra, BHyTPU KOTOPOH XaOTUYHO HAXOMASATCS «CIUBHHBDY —
9JIEKTPOHBI, KOTOPBIE COBEPIIAIOT KOIeOaTeNbHbIe ABUKCHUS.

Ora MoJielIb He IOATBEPAKAaJIach IKCIICPUMEHTAIbHBIMU JaHHBIMU.

2. Mogens D. Pezepdopaa. Monens aToma — ItaHeTapHasi, T.€. aTOM COCTO-
HT U3 TIOJOXKUTENBHO 3apsDKEHHOTO SIIpa M 3JIEKTPOHOB, KOTOPHIE BPAIIAOTCS
BOKPYT $/Ipa 110 3aMKHYTBIM OpOUTaM.

Ota Mozens He 00BSACHNA H3TyUCHUE U MOTTIOICHUE SHEPTUH aTOMOM.

3. Teopust H. bopa. H. bop BHec B maHeTapHy0 MOJENb aTOMa KBAaHTOBBIE
MIPEe/ICTaBICHUS].

a) DJIEKTPOH BpalllaeTcs BOKPYT Apa M0 CTPOTO ONPEeTIeHHBIM 3aMKHYTBIM
CTaIlMOHApHBIM OpOMTAaM B COOTBETCTBUH C «Pa3pEIICHHBIMMY» 3HAUYCHUSIMU
snepruu Ey, E, ... E,, npu 5TOM 2Heprus He BBIACISETCS U HE MOTJI0AeTCsl.

6) DIEeKTPOH NEPEeXOJUT U3 OJHOTO «Pa3peLIEHHOI0» SHEPreTHYecKoro co-
CTOSIHUSA B JIPyroe, 4TO CONPOBOMKAACTCS U3Ty4CHHEM WU IOIIOIIEHHEM KBaHTa
CBeTa.

Teopust OblIa MOCTPOCHA HA IIPOTUBOPCUHSX.

4. [IpoTOHHO-HEUTPOHHAS TEOpHs sAApa. SApo COCTOMT U3 MPOTOHOB U HEU-
TPOHOB.

OrtBer Ha Bonpoc 3

YacTuupl MUKpOMHpPA UMEIOT KOPITyCKYJISIpHbIE CBOMCTBa, HapUMep, o0a-
JAl0T MAacCOM, HO TaKXke Il HUX XapaKTepPHbI TAKHE BOJHOBBIE CBOWCTBA, Kak
nudpakiys 1 HHTeppepeHIsL.

OrtBer Ha Bonpoc 4.

OCHOBHOE OTJIIMYHE 0OBEKTOB MAKPO- U MUKPOMHpA 3aKII0YAaeTCsl B TOM, YTO
00BEKTBl MHKpPOMHpA 00JIaNaloT ABOWCTBEHHOW NPHUPOJNOHM, T.€. OHH SIBISIOTCS
OJJHOBPEMEHHO W BOJIHAMH M YaCTHI[AMH, a BCE OOBEKTHI MaKpOMHpa HMEIOT
KOPITYyCKYJIIPHYIO IIPUPOJY, T.€. ABISAIOTCSA TOJIBKO YaCTHLAMH.

OTBeT Ha Bompoc S.

DU3MKK JOKa3alIl IKCIEPUMEHTAIBHO, YTO JIEKTPOH AEIMMas 4acTULA, HO
JUISL XUMUKOB 3TO OTKPBITHE HE HECET 0C000H BaXKHOCTH, T.K. IIOYTH BCE CBOMCT-
Ba BEIIECTB OOBSICHSIOTCS CTPOSCHUEM DIICKTPOHHOH OOOJIOYKM aToMa, MOITOMY
JUISL XUMHMKOB 3JIEKTPOH OCTAETCsI AJIEMEHTapHOM yacTuuei.
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§ 2. Cocmonnue 3nexmponos 6 amome

OrtBer Ha Bonpoc 1.

OIEeKTPOH B aTOME HE UMEET TPACKTOPUHU JBHIKCHUS, MOKHO FOBOPUTH JIMIIb
0 BEPOSITHOCTH HaXOXKAEHHS €r0 B MIPOCTPAHCTBE BOKPYT SIPa, OH MOXKET HAXO-
JUThCA B JIIO00M 9acTH 3TOr0O MPOCTPAHCTBA.

OTBeT Ha Bomnpoc 2.

OpOurans — HPOCTPAHCTBO BOKPYT aTOMHOTO f1pa, B KOTOPOM Hauboiee
BEPOSITHO HAXOXKJICHUE DJIEKTPOHA, COBOKYITHOCTh PAa3JIMYHBIX ITOJIOXKEHHH dIIeK-
TPOHA B 3TOM IIPOCTPAHCTBE HA3BIBACTCSI DJICKTPOHHBIM O00JIAKOM.

OtBet Ha Bonpoc 3.
IIpn snexTponmse MOXKHO y3HATh KOJMUYECTBO IPOITYLICHHOTO 3apsiaa q =
= It, KOTOPBIH YHCICHHO OyIeT paBeH 3apsiLy, Pa3psLUKCHHOMY Ha DJIEKTPOJIE.
Q=N-f-¢,
rae N — uucno yactun, f — yCIOBHBIH 3apsi YacTHIBI, € — dJIEMEHTapHbIN 3a-
psi.

N=n- NA:
I/ie N — KOJIMYECTBO BEIECTBA, Pa3pPsUKSHHOTO Ha DIICKTPOIBI.
_ _ It
It=n-Ny-f-& g= ——
nNA -f

OtBet Ha Bonpoc 4.

Pannyc 2s-opburanu Oonbire paguyca 1s-opOUTaiy, a TakKe YHEPIUS K-
TPOHOB, HAXOJAIIUXCS Ha 2S-opOuTamy OOJNbINE SHEPTUH DICKTPOHOB, HAXOMS-
muxcs Ha 1s-opOuTanm.

OTBeT Ha Bompoc S.

I'maBHOE KBaHTOBOE UHMCIO — HATypajgbHOE YMCIIO, 0003HAuaroliee HOMEP
SHEPreTHYECKOI0 YpPOBHA U XapaKTEpPU3YIOIEe SHEPIUI0 3JIEKTPOHOB, 3aHU-
MAIOIIUX JaHHbII SHEPreTHYECKU ypOBEHb.

UYucneHHO IIIaBHOE KBaHTOBOE YMCJIO JIEKTPOHA HA BHEIIHEM YPOBHE PaBHO
HOMepy nepuoja B cucteme . MenneneeBa, K KOTOpOMY NMPUHAUIEKUT TaHHBIN
XUMHUYECKUHN DJIEMEHT.

OTBet Ha Bompoc 6.

DJeKTpOoHBI, 00JafaloIue OJUHAKOBOM 3HEpruel, oO0pa3yroT MOLYPOBEHbD;
SHEPrusl SJIEKTPOHOB PA3IMYHBIX IMOJYPOBHEH HECKOJIBKO OTIH4aercs. Yucio
HOAYpPOBHEH Ha BHELIHEM YHEPreTHYECKOM yPOBHE PaBHO HOMEpPY HMEpHOJA.

§ 3. Dnekmponnsvie konguzypauuu amomos
XUMUYECKUX ITNIEMEHM 08

OTset Ha Bomnpoc 1.
[punnun [Maynu rnacur, 4ro Ha OfHON OPOUTATN OJHOBPEMEHHO MOTYT Ha-
XOAUTHCSI TONBKO 2 3JIEKTPOHA, NMPHUYEM C MPOTHBOMOIOXKHBEIMU cruHaMu. OH
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JIeXHUT B OCHOBE 00pa30BaHMsI XUMUYECKOH CBSI3H, TIO3TOMY, €CIIH OH He Oynmer
cobmrofarhes, To He OyXyT 0Opa30BEIBATHCS XMMHUYECKUE CBSI3H M COSIUHEHMS:
aTOMBI OyIyT COeTUHATHCS U MTHOBEHHO CHOBA Pa3JieTaThCsl.

OtBeT Ha Bompoc 2.

[IpaBuwio XyHza r1acuT, 4YTO CyMMapHBIA CITUH aTOMa JIOJDKEH ObITh MaKCH-
MaJleH, T.€. CHaJana BCe CBOOOJHBIE OPOUTANN 3aMOIHSAIOTCA MO OJHOMY 3JIeK-
TPOHY, a HOTOM 110 BTopoMy. Ecim GBI 3TO mpaBHIIO HE COOIIIOAANIOCH, TO HEBO3-
MOXHO ObIIO OB 00pa3oBaHME CIIOKHOH XHMHYECKOH CBS3H, BEIb IOYTH BCE
3JIEKTPOHBI OBLIN OBI YK€ CHAPEHHBIMIL.

OtBer Ha Bonpoc 3.
Jns ynporienus: rpadUueckux SIEKTPOHHBIX (GopMys aToMOB 0003HAYMM

YCJIOBHO IpapuuecKyro JIEKTPOHHYIO (OpMyIly aproHa u He OyzaeM u30-
OpaxxaTh MOTYPOBHH, KOTOPBIE y ATUX ATOMOB HE 3aIIOJIHSIOTCS.
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2 81832209 2
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OTBet Ha Bonpoc 4.
COOTBETCTBYIOIIMM MHEPTHBIM razom Juisd syemeHTa Ne 110 siBiisiercst pajgoH
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OTBeT Ha Bompoc S.

«[IpoBam» 3MEKTpOHA — TEPEXO0]] IMEKTPOHA C BHEIIHETO YHEPreTHIECKOTO
YpOBHA Ha Oosiee HU3KHA, 9YTO OOBACHIETCS OOJBIIEH SHEPreTHIECKON yCTOWYH-
BOCTBIO 00Pa3yIOIMXCS P 3TOM 3JIEKTPOHHBIX KOHOUI'YpaLiid.

[lonoGHoe siBieHne HaOMIOMAEeTCS y MEIH M XpOMa.

24Cr 1572572p%3s73p%3d%4s!

2Cu 1572572p%3s73p%3d'%4s!

OTBeT Ha Bompoc 6.

H]I)I/IHaﬂJ'IC)KHOCTL 3JIEMEHTAa K KOHKPETHOMY JJICKTPOHHOMY CeMeﬁCTBy Oo11-
peaCIACTCA NOPAAKOM 3aIIOJIHEHUA HOI[ypOBefI 3JICKTpOHaMM.

OTtBet Ha Bomnpoc 7.
6S  1s%25%2p%3s%p?
3p ﬂ ? $
N

3s
?MMN
2s
lsiﬁ

I'padmueckue s1eKTpoHHBIE (OPMYIIBI MOKA3BIBAIOT, YTO AIEKTPOHEI Oosee
«CTapUIMX» JHEPreTHYECKUX YPOBHEH 00JajaloT Oonblueil dHepruei, a Takxe
pa3iIuYHa SHEePTHs pa3HbIX MOXYpPOBHEH.
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§ 4. Banenmmnole 603M0XHCHOCIU AMOMOB
XUMUYECKUX I]IeEMEHN 06

OrtBer Ha Bonpoc 1.

BasneHTHbIe BO3MOXKHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB ONPEIEIISIOTCS:
YHCIIOM HECHAPEHHBIX ICKTPOHOB

HaJIM4MeM CBOOOHBIX opOuTanei

HAJIMYHEM HEIOJIEICHHBIX Iap 3JIEKTPOHOB.

OrtBer Ha Bonpoc 2.
MakcuMalibHasl BaJIeHTHOCTb aTOMOB 3JIEMEHTOB BTOPOr'O MEPUOAA HE MOXKET

INpeBbINIATh YCTHIPEX, T.K. OHU HE MOI'YyT UMETH bosee YETBIPEX HECIIaPCHHBIX
DJIEKTPOHOB, ITPHU 5TOM Yy HUX HEC OCTACTCsA HU OHOU CB06OI[HOI71 Op6I/ITaJ'II/I u HE-
TOJACIICHHBIX ITap 3JICKTPOHOB.

OtBer Ha Bonpoc 3.
BaneHTHOCTh — CIOCOOHOCTH aTOMa, HOHA MIIH pajnKajia 00pa3oBbIBATH yC-

TOWYHBBIC XUMUYECKHE CBI3H C OMPEACIICHHBIM KOJMYCCTBOM APYTUX YACTHII.

CreneHp OKUCIECHHUS — YCIOBHBIN 3apsif, KOTOPBIH MOXKHO IIPHITHCATh aTo-

My, UCXOS U3 NPEANOJIOKEHUS, YTO BCA HaCTULIA COCTOUT U3 IIPOCTBIX NOHOB.

O0a 3TH MOHATUS UMEIOT YUCIEHHOE 3HAYEHHE M XapaKTEepU3YIOT CBSI3H B

YacTHUIaX.

Iv.

OrtBer Ha Bonpoc 4.
CTeleHb OKHCICHHS a30Ta B MOHE aMMOHHUSI NH4+ paBHa —3, a BaJICHTHOCTh

+
/73 +1 IVI+ N

\ NH4 NH,4

H H H H

OTBeT Ha Bompoc S.
BaneHnTHOCTH aTOMOB yriepoJa BO BCEX 3TUX COCIUHECHUAX paBHA IV,

H H

H—C=C—H H—-C—-C—H H—-C=C—H

H H H H
a CTETEeHU OKHUCJICHUS PA3JIMYHBbIL:
C, H,"! C, 2, c, 1,

OtBet Ha Bonpoc 6.

N, Banentnocts asora pasua [l N=N |
cTereHb okuciaeHus 0 N,°

NF; Banenrnocts azora pasha III, ¢propa L.
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F—N—F

F

CreneHb OkuciieHus asora +3, ¢propa —1, N”F{1
NH; Banentnocts a3ora pasna III, Bonopona [

H—N—H

H

CreneHb OKUCIEHHUS a30Ta —3, Bogopoaa +1, NH,™
H,0, BanentHocts Bogopona pasHa I, kuciopona 11

H—O0—0O—H
CreneHb OKUCIICHUs BoJopoaa +1, kuciaopona —1, H,"0,
OF, Banenrnocts kucnopoaa pasha II, dropa I

F—O—F
Crenenp OKHUCIEHHs KUCTI0poaa +2, ¢ropa—1, O™2F,™
O,F, Banentnocts xucnopoaa pasha II, gropa I
F—O—O—F

CreneHb OKUCIIeHHs Kucnopoza +1, ¢propa —1.

-1

OTtBeT Ha Bomnpoc 7.

OHpeI[CJ'II/IM BaJICHTHBIC BO3MOXKHOCTH aTOMa CEPbl B OCHOBHOM COCTOSAHHUHU
27 27..67 27,47 10
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ATtom XJIOpa B OCHOBHOM COCTOSTHUH NPOSABIIACT BAJICHTHOCTDH I
Cl  3s%3p°3d°

3d
3p[ NN
3slﬂ

B BO30YIK/ICHHOM COCTOSIHUM MOXKET IPOSIBIIATH BaJeHTHOCTH 111
crr o 3s%3p*ad!

3d| T
SpIN[ 1
35N/
BaJICHTHOCTh V
CI™ 3s%3p*3d?

3d[FTF
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3s N
BajieHTHOCTH VII
CI™ 3s'3p*3d°

3d [ATF[1
3p | 141
3s 1]

§ 5. Ilepuoouueckuii 3axon. llepuoouueckan cucmema
xumuueckux rnemenmos /|.U. Menoeneesa u cmpoenue amoma

OrtBer Ha Bonpoc 1.
buoreHHele 3meMeHTHl paclojararoTcs B Hadanax IEPUOAOB U Hauajgax

TpyII.

OtBer Ha Bonpoc 2.

OneMeHTbI IIaBHBIX MOATPYII BTOPOTO U TPETHEro MEPHOIOB HA3bIBAIOT XHU-
MHYECKIMH aHAJIOTaMH, T K. MX XMMUYECKHE CBOMCTBA aHAJIOTHYHEI U MOXOXKH
ronapHo, Hanpumep, Li u Na — menodynsle MeTamuisl, MTHOBEHHO B OypHO pea-
THPYIOT C BOJIOH, Ha BO3JyXe Cpa3y OKHUCIISIOTCA.

OTBet Ha Bomnpoc 3.

Boaopoa MOKHO 3amucath B IIEPBYIO IPYIMITY, T K. €r0 aTOM MMEET Ha BHEII-
Hell 000mouKe 1 37eKTPOH, Kak U LIeJIOYHbIE METaNJIbl, HO TAaKXKe €My He XBaTaeT
10 3aBEPIICHHs BHELIHETO AJICKTPOHHOT'O CJIOS OJHOTO AJIEKTPOHA, KaK U rajore-
HaM, TI0O3TOMY €ro MOYKHO 3aIHCaTh B CEAbMYIO Tpymity. Bomopoa mpu 0ObIMHBIX
YCIIOBHSAX 00pa3yeT Kak M raJloreHbI JBYXaTOMHYIO MOJIEKYITy TIPOCTOTO BEIECT-
Ba C OJJMHAPHOU CB3bI0 — ra3a, Kak (rop mwim xiop. Bomopos, Kak u rajJoreHsl,
COCIMHSACTCS C METAIIAMH, 00pa3ys HeneTyuue runpuabl. OJHAKO KaK U IIeNI0Y-
HbIE METAJLIBI BOJOPOJI MOXKET MPOSBIIATH BaJCHTHOCTh TOJILKO paBHYIO I, a ra-
JIOTeHBI, KaK MPaBUJI0, 00pa3yIoT MHOXKECTBO COSANHEHH, IPOSIBIISS PA3IHYHYO
BaJIEHTHOCTb.
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OtBet Ha Bonpoc 4.

CBolicTBa JIaHTaHa M JIAHTAHOMJIOB, aKTUHHMS M aKTHHOHJIOB CXOXH, T K.
CBOWCTBA 3JIEMEHTOB B OCHOBHOM OTIPEIICIIOTCS BaJICHTHBIM 3JICKTPOHHBIM CJIO-
€M, a y 3THX 3JICMCHTOB OH OJMHAKOB, KaK W MPEIBHEUIHUMN, OTIMYACTCS Y HUX
KOJIMYECTBO DJICKTPOHOB HA TPEThEM C KOHLA AJICKTPOHHOM CII0€, KOTOPBIN Clla-
Oce BIMSCT Ha CBOWCTBA.

OtBer Ha Bonpoc 5.

YV 31eMEHTOB INIaBHBIX YU MOOOYHBIX MOATPYIIT OJHHAKOBBIE (DOPMBI COEIH-
HEHUI OyIyT UMETh BBICIIIHE OKCHUABI M THAPOKCHIBI, HAIIPHMED:

Cl,0; — oxcnp xopa(VII) — rmaBHas moarpynma

HCIO4 — xs10pHas kuciaoTa

Mn,0; — oxcna mapranuna(VII) — no6ouynas moarpynmna

HMnO, — maprannesas kuciaora

Li,0 — oxcua IUTHsI — rIaBHas HOATPYIINa

AgrO — okcup cepebdpa(l) — mobounas moarpymnma

OtBeT Ha Bonpoc 6.

O6mue GopMysbl BHEIIHUX OKCHAOB IHINYT IOJ 3JIEMEHTaMH 00€MX MOA-
Tpymm, T K. opMa 3TUX COSAWHEHHH UIS BCEH TPyMNIBI OJMHAKOBA, a BOT JETY-
YHe BOJOPOIHBIE COSTUHEHHS XapaKTEePHbI TOJIBKO ISl SJIEMEHTOB ITaBHBIX IO

rpyIIL.
OTset Ha Bomnpoc 7.
HXO, — obmas ¢opmyna Beicuiero ruapokcuaa s saementoB VII rpyn-

bl TAE X — JTaHHBIA 2JIEMEHT.
JlaHHBIN TUAPOKCUT HOCUT KUCIIOTHBIM Xapakrep.
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I'nasa 2. CTpoeHue BemecTBa

§ 6. Xumuueckas ceazno

OTset Ha Bomnpoc 1.

[puBeneHHOE BBIpaXKEHHE COOTBETCTBYET HCTHHE, T.K. IPU HOPMAJIBHBIX yC-
JIOBUSIX WHEPTHBIC ra3bl — 3TO JICHCTBUTEIBHO BEUICCTBA, COCTOSIIME W3 OT-
JIETBHBIX aTOMOB.

OtBer Ha Bonpoc 2.

Tak kaK B OCHOBHOM COCTOSIHUH TaJIOT€HBI MOTYT NPOSIBISITH BAJICHTHOCTH |
U COOTBETCTBEHHO | atomM MoxeT 00pa3oBaTh TOJIBKO OAHY XHMHYECKYIO CBS3b,
TO TaJIOTEHBI HE MOTYT 00OPa30BbIBATh HHBIX MOJICKYJI, Y€M JIByXaTOMHBIE, T.€. HE
MOTYT 00pa30BbIBaTh AJUIOTPOMHBIX MOAU(HKAIMI. A epexos B BO30yKICHHOES
COCTOSIHHE, KOT/Ia UX aTOMBI HPOSIBISIIOT HHYIO BaJIEHTHOCTh, YJHEPIeTHIECKH HE
BBITOJICH.

OtBer Ha Bonpoc 3.
Cesa3p B Mouekyie azora N=N sBisercs KOBaJEHTHOI HEMOJISAPHOM,
TpOIiHO#, 16- 1 27T-CBsI3H, CBA3b 00pa3yeTcsi M0 OOMEHHOMY MEXaHH3MY.

OTBet Ha Bonpoc 4.
Kanprumit xak BemiecTBo o0pa3yeT METAUINYECKYIO CBS3b, IO CIEHyroUIei
cxeme:

Cd-2¢ == Ci
B monexyne CaF, cBs3b HOHHAs, KOTOpast 00pa3yeTcs Mo cCXeme:
2
/ \
2 —
Cca+ 22— (i F—> Cah,

B monexyne F, cBsi3p koBaJeHTHasi HENOJSIpHAs, KOTOpas oOpasyercs IO
CleIyoIe cxeme:
ee ee L) ee
¢eFe+e«Fi>IF(IF: nin F—F
ee ee

B momnexyne OF, cBsi3p koBaneHTHasI MOJISIPHAs, 00pa3yIomascs 1o CXeMe:

i F<~O—F

OTBeT Ha Bompoc S.
c?0? =0
BanenTtHocTu yriepona u kuciopona passsl 11, T k. cBA3b-TpoiiHas.
11
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ca”c,! C=cC
\/
Ca

Banentnocts yraepona IV, BanentHocTh Kanbuus I1.
C"s,?  s=C=S
BanenrtHocts yriepona IV, Banentaocts cepsl 11

Fes,! s—§

W

Banentnocts cepsl 11, BanenTHOCTS xerne3a 11

OTtBeT Ha Bompoc 6.

OOpa3oBaHre XMMHYECKOH CBSI3M B JFOOOM Cllydae MpeiCTaBisieT co0oi pe-
3YJIbTAT 3JICKTPOHHO-IACPHOTO B3aPIMO£[eI>iCTBPIH aTOMOB, ITIO3TOMY NPUPOY BCEX
XHMHYECKHMX CBA3CH MOXKHO CUHTATH e}lHHOﬁ.

OTtBeT Ha Bomnpoc 7.
Monekynbt N, CO u C,H, Ha3bIBalOT H303JEKTPOHHBIMH, T.K. TIPH 00pa3o-
BaHWH CBsI3€H BO BCEX 3TUX MOJIEKYJIaX YYaCTBYIOT 6 3JI€KTPOHOB.

IND + IN:T > N3N

2p
(@) 25@

60@.6

§ 7. N'ubpuoayus 3nekmponnslx opoumanei
U 2eoMempus MoJIeKy

OTset Ha Bomnpoc 1.

Ha u3MeHeHHe BEeNUYUHBI YIiIa CBS3ei B ATUX MOJIEKYJaxX OKa3bIBAIOT BIIHSI-
HHE OTTAJKUBAIOLINE CBOMCTBA HEMOACICHHBIX 3JIEKTPOHHBIX Iap, 3aHUMAIOIINX
Sp°-THOPHIHBIC OPOUTANK: Y aTOMOB a30Ta OIHA HICKTPOHHAS Mapa, a Y KHCIO-
pona nse.

OtBer Ha Bonpoc 2.
B kpucramie aqMasa B aTomMax yriepojaa Bce 3JIEKTPOHBI 3a]eiiCTBOBAHEI B
00pa30BaHUM CBsI3eH YT C JPYroM, IO3TOMY OH HE IPOBOAUT JIICKTPHIECCKHUN

12
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TOK, T.K. HET YacTHI[, KOTOPbIE EPEHOCHIN OBl 3apsia. A B MoseKkyse rpadura B
aToMax yriiepoaa B 00pa30BaHMU THOPUIHBIX OpOUTANCH y4acTBYIOT 3 3JIEKTPO-
Ha, a OJJMH JJIEKTPOH OCTAaeTCs HErMOPHAN3UPOBAHHBIM, 32 CYET HEro rpadur u
IPOBOAUT 3JIEKTPUUYECKUH TOK.

OTset Ha Bomnpoc 3.
Monekyna ¢ropunaa 6opa umeer GpopMmy MPaBUIBLHOTO TPEYrOJbHHKA, T K.
aToM 0Opa HaXOJHUTCS B COCTOSHUU SP -THOPUIM3ALIUH.

F

PN
F F
Mornekyna ¢ropuaa azora GyaeT UMETh (pOPMY TPUTOHATHLHON TUPAMUIBI,

T.K. aTOM a30Ta HAXOJHUTCS B COCTOSIHUU SP -THOpHUIM3aLNH, HO UMeeT | Hemope-
JICHHYIO DJICKTPOHHYIO Tapy.

OTBet Ha Bonpoc 4.

Monekyna SiF, umeer terpasapuueckyio Gpopmy, T.K. aTOM KPEMHHUSI HaX0-
JHTCS B COCTOSHHH Sp°-THOPH/IM3AIIH, a aToM Gopa B Moekysie BCly HaxomuTes
B COCTOSIHMH Sp’-THOpPHIM3AIIMH, MOTOMY MONEKyJNa MMeeT (OpMy ILIOCKOTO
TPEYrOJIbHUKA.

§ 8. lucnepcnvie cucmemot u pacmeopul

OrtBer Ha Bonpoc 1.
JlucriepcHbIe CHCTEMBI — TeTEPOTreHHBIC CUCTEMBI, B KOTOPBIX OJJHO BEIIECT-
BO B BHJI€ OYEHb MEJIKMX YaCTHIl PAaBHOMEPHO PaCIpe/ieIeHO B 00beMe IPyTroro.

OtBer Ha Bonpoc 2.

Koarynsiuust — siBIIeHHE CIIUINAHKS KOJUIOWAHBIX YaCTHIl M BBINAJICHUS UX B
0CaJIoK.

OroT npouecc (CBOpauMBaHMs KPOBU) SBISIETCS IS OpraHU3Ma 3alIUTHBIM,
T.K. 00pa3syroumuecs Py 3TOM KPYIHbIE YaCTUIbl 3aKPbIBAIOT IIPOCBET PAHKH U
NPENSATCTBYIOT NAJIbHEHIICH IMOTepe KPOBH OPraHM3MOM M NPOHMKHOBEHHIO B
paHy pa3lIWYHBIX BO3OyauTeneil 0one3Hel U Ips3H, IPEIsTCTBYS TaKUM 00pazom

13
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06pa3013aH1/Ho THOA. BOJ’ICSHL, npu KOTOpOfI B OpraHu3sMe CBEPThIBAHNUE KPOBU 3a-
TPYAHCHO UJIN HE Ha6n}0ﬂae’rc;{, Ha3bIBaCTCs I‘eMO(i)PUIPIeﬁ.

OTset Ha Bomnpoc 3.

IMpumepamMy JHUCHEPCHBIX CHCTEM, MPUMEHSIEMBIX B OBITY, MOTYT CITy)KHTh:
H3BECTKOBOE MOJIOKO JUIS MOOENKHU (CyCIEH3Us), JKeJIaTHH B KOHAUTEPCKUX HU3-
Jenusx (Teib), KOCMETHUECKHE CpeAcTBa (Masu, Kpema) (Telb), e30I0paHTEHI,
OCBEXHTEIU BO3/yXa (23p030Jib), CTOJIOBBII YKCYC (PacTBOp), KICUCTEp (30J1b).

OTBet Ha Bonpoc 4.
B mporiecce pa3BuTHs HKU3HE Ha 3eMiie KOJUIOMHbBIE CHCTEMbI BOIIOLUOHH-
poBaiu oT OoJiee MEITKUX YacTHIL a3kl K 00JIee KPYITHBIM, OT 30JICH K TeIIsM.

§ 9. Teopusa cmpoenus xumuueckux coeouHeHuil
A.M.bymneposa

OTset Ha Bomnpoc 1.

Tak kak 00e 3TH TeopHuH OBIIM CO3/1aHBI IPUMEPHO B OJHO H TO K€ BPEMsI, TO
MIPEANOCHUTKY K X CO3JJAHHIO TAKXKE OJNHAKOBEL:

1. He cymecTBOBanio CTpOHHOM CHCTEMBI, MO3BOJISIONIEH CTPOro Kiaccudu-
IIUPOBATh OTKPHIBaeMbIe Bce OOJbIIE U OONbIIE HOBBIE SJIEMEHTHI M BEIECTBA.

2. BBeneno nonstue «BaneHTHOCTHY (1853 T.).

3. 3akperuieHbl MOHATHS «aToM» U «MoJekyma» (1860 r.).

1 Mengenees, 1 byTinepos 3Hanu, 4To UX TEOPUSAM HE IPO3UT pa3pylLICHUE, a
TOJIBKO JIOTIOJIHEHUE M HajcTpoiika. O0e 5TH TEOpUM CTajlM pa3BUBATHCS B Ha-
MPaBJICHUH U3YYEHHs CTPOSHUSI MOJIEKYJI, aTOMOB U BBIACHEHHS MPUPOABI XHUMH-
YECKOH CBA3H.

Kpome Toro, 06e 3TH TeOpHH MO3BOJIMIN IIOHSATH CBOMCTBA YK€ M3BECTHBIX
BEIIECTB U MPOrHO3MPOBAHMS CBONCTB €I1le HEU3BECTHBIX BEIIECTB.

OrtBer Ha Bonpoc 2.

Teopus cTpoeHHsI OPraHUYECKUX BELIECTB ChIpaja BaXKHYIO POJIb B CTAHOB-
nennn Ileprogudeckoro 3akoHa, T.K. OBUIO JOKa3aHO, YTO BCE XMMHUYECKUE Be-
IIECTBA M 3JIEMEHTHI HE €CTh IIPOCTO HA0OP, a BCE OHM MOTYT OBITH YHOPSTOYCHBI
HEKOTOPBIM 3aKOHOM, MKy HUMH €CTh 3aBUCHUMOCTb.

OTset Ha Bomnpoc 3.

1. ATOMBI B MOJIEKyJIaX PACIOJIArafoTCs B OMPEICICHHO OCIeI0BATEIbHO-
CTH B COOTBETCTBHU C WX BaJCHTHOCTBHIO, IPHYECM BAJICHTHOCTH IICITHKOM JIOJIXK-
HBI OBITh 3aTPAUYCHBI HA COCJMHEHHE JIPYT C IPYTOM.

(0)

_ = H—O

H O\S< \C:O

H— e \O H—O/
0=C=0 H—O—H

2. CoiicTBa BemIECTB 3aBUCAT HE TOJNBKO OT TOTO, KAKUE aTOMBI M B KaKOM
KOJIMYECTBE BXOJAT B COCTAB MOJIEKYJIbI, HO U OT TOT0, B KAKOM IOPAAKE OHU CO-
€IUHEHBI JPYT C IPYIOM

14
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B0 _0-H H_ _0—H
T N
v—o I [No—n H— o/g g O—H

3. ATOMBI UM TPYIIIBI aTOMOB, 00pa30BaBIINE MOJIEKYJy, B3aUMHO BIIUSIOT
JpYT Ha pyra, OT 4ero 3aBUCAT aKTUBHOCTh U PEAKIMOHHOCIIOCOOHOCTH MOJIe-
KYJIBL.

Ba(OH), + CuSO4 — BaSO, + Cu(OH),

Zn(OH), + CuSO, =%

H,S0, + FeS — FeSO, + H,ST

H,SiO; + FeS %

OtBet Ha Bonpoc 4.
dochopuctas kuciora H;PO5 nmeer cienyromntyro CTpyKTypy:

H—0_ 0/06
v P\
H—O H

OHa sBJISIeTCS ABYXOCHOBHO KMCJIOTOH, T K. OZIMH M3 aTOMOB BOJIOpPO/ia CO-
€IMHEH HEIOCPEICTBEHHO C aToMoM ¢ocdopa, TakKe IOITOMY SBISETCS He-
CKOJBKO Oosee crmaboii, ueM QochopHast KHCIOTa, T K. YaCTHYHBIN MOJIOKHUTEIb-
HbId 3apsy Ha artome ¢ocdopa KOMIEHCHpyeTcs 3a CYeT aToMa BOJOPOAa,
nostoMy cBsizu O—H 31ech HECKOIBKO MeHee MOJISPHBI, 4eM B (hochOopHOil Ku-
cloTe:

H— O/ N 06’
OTBeT Ha Bompoc S.
CH;—O—CH,—CH;
METHJISTHIIOBBIH 3(Hp, KITacc: MPoCcThie dPUpPbI
CH;—CH,—CH,—OH
HPOIIJIOBKII CIIAPT, KIacc: MpeaeIbHbIC CIIUPTHI

CHy— (lef CH,
OH

H30NPONMIIOBBIM CIUPT, KJIACC: IPEAEIbHbIC CIIUPTHI

Mexay cnupTamMy W30MepHs MOJIOKEHUST (YHKIMOHAIBHON IPYIIIBI, MEXITY
CIUpTaMu ¥ PHPOM MEXKKIAcCoBasi n3oMepus. Takol THI H30MEPUY HA3bIBAIOT
KOOPAMHAIMOHHBIM.

OTBeT Ha Bompoc 6.
Tak Kak MPeIIOKEHHbIE COSIUHEHMSI UMEIOT OAMHAKOBBIM COCTaB, HO pa3-
JUYHOE CTPOCHHE, TO ITO SBJICHUE MOXHO Ha3BaTh H30MEPHUCH.
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§10. IHonumeput

OrtBer Ha Bonpoc 1.

INonumepsl — BelecTBa, MOJEKYJIbl KOTOPBIX COCTOST U3 MHOXKECTBA IIO-
BTOPSAIOIIUXCSI CTPYKTYPHBIX 3BEHBEB, COSANHEHHBIX MEXIy COOON XMMHUYECKHU-
MH CBSI35IMU.

OTBeT Ha Bompoc 2.

Morekyna MOJHMBHHIIXJIOPHAA UMEET JIMHEHHYI0O T€OMETPHYECKYI0 (hopmy,
OH OTHOCHTCSI K TEPMOILIACTHYHBIM MOJMMEPaM, IIPH HArPEBaHUU Pa3MsIr4acTcs
W TPU OXJIKICHUH TBepleeT. A (eHoapopManbIeriIHas cMojia IMEET ceTya-
TOE CTPOCHUE U OTHOCHUTCS K TEPMOPEAKTHBHBIM ITOJIUMEPaM, €€ Hellb3sl BO3Bpa-
TUTbH B BA3KOE COCTOSTHHE HATPEBAHUEM.

OrtBer Ha Bonpoc 3.

MoJtekyibl MONUITHIICHA — CBSA3aHHBIC MEXIy CO0Oil MOJIEKYIbl STHIICHA,
HO3TOMY TEMIIepaTypa KMICHHS U IUIABJICHUS MOJIM3THICHA BBILIE, YEM Y 3THIIC-
Ha, TO3TOMY 3THJIEH — Ta3, a MOJIUATHIICH — TBEPJIOe HENeTydee BEIIeCTBO.

OrtBer Ha Bonpoc 4.

Jlemo B TOM, YTO KPUCTAJUT KBaplia — IMOJMMEp, KPUCTAIUTMYECKAs PelIeTKa
€ro aTOMHasi, T.C. JIMa30Mo00Has1, TOATOMY KBapi SiO, — TBEpIOE BEIIECTBO,
MIPaKTUYECKH HE pacTBOpuMoe B Boxe, a CO, — ras, T.K. €ro MOJIEKYJIbl HMEIOT
JTMHEHHOE CTPOCHHUE U HE COSTUHEHBI APYT C IPYTOM.

OTBet Ha Bompoc S.
[TpumepoM peakiuy MOJHMMEPH3ALMKA MOXKET CIYy)KUTh 00pa3oBaHHE IOJIH-
STHIICHA!

nCH,==CH, —— (—CH,—CH, ),

ITpuMepoM peakiMy CONOIMMEPH3AlUE MOXKET CIIYXKUTh 00pa3oBaHue OyTa-
JIMEHCTUPOIILHOTO KayuyKa:

nCH,—@H —CH—CH, + nCHy—=CH —=

CeHs

— (—CH,—CH :CH—CHZ—CH2—|CH—)H
CeHs
ITpumepoM peakiyy MOJMKOHISHCALMH MOXET CIIYKHUTh 00pa3oBaHHe Kpax-
Maja:
nCsH;206 = (—CeH0Os5—), + nH,O
OtBet Ha Bonpoc 6.
HatypaibHblii Kay4yK MOXKHO XapaKkTePU30BaTh CIEAYIOLMMH IIPU3HAKAMH:

0) TepMOIUIACTUYHBIN IOIUMED
B) CTEpEOpEeryISIpHBII HonIuMep
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I'naBa 3. Xumu4eckue peakuuu

§ 11. Knaccughuxayua xumuyeckux peaxyui

OrtBer Ha Bonpoc 1.
Peakmust cunresa okcuna cepoi(1V)

S+02—)SOQ

SIBJISICTCS peaKuueii:

— COeIUHEHHUS

— OKHCIIUTEJIbHO-BOOCTAHOBUTEIBHOM
— DK30TEepPMHUYECKOMH

— TeTeporeHHON

— HEKaTaJMTHYECKON

— HeoOpaTUMoii

OtBer Ha Bonpoc 2.

Peakuny 3amenieHus y opraHndeckuX COSIUHEHMI OTIMYAIOTCS TEM, 4TO B
9THX pPeakIMsIX OJIHA IPyIIa aTOMOB 3aMEIIaeTCsl Ha JPYTyIo, TOIra Kak B HEOp-
TaHMYECKUX PEaKLHAX 3aMELICHUS OJMH 3JIEMEHT 3aMellaeTcs Ha IPyTroi.

OrtBer Ha Bonpoc 3.

a) H,SO, + Pb(NO3), = PbSO,4 + 2HNO,

HzSO4 +2NaOH — Nast4 + 2H20

H,S0, + Na,CO; — Na,SO, + H,0 + CO,T

6) H—OOC—COOH + CaCl, —> CaC,0,44 + 2HNO;
H—OOC—COOH + 2NaOH — Na,C,0, + 2H,0
HOOC—COOH + N32CO3 g N32C204 + Hzo + COzT

OtBet Ha Bonpoc 4.
PaccmoTpuM 06paTHMyIo peakIuio:

Ca0 + CO, = CaCO4

IMonoxenue o eTUHCTBE U OOPHOE MPOTHBOIMOIOKHOCTEH JIETKO MOXHO pac-
CMOTpPETh Ha 3TOM MpUMeEpe, T K. KaYeCTBCHHBIA COCTaB PEAKIMOHHOW CMECH
OJIMHAKOB, T.€. MPHUCYTCTBYIOT TOJNbKO 3TH BemectBa: CO,, CaO u CaCOs, TO
MOYKHO TOBOPHTBH O CIUHCTBE, HO, €CIIM 3Ta PeakKius MPOTEKAaeT B MPSMOM Ha-
NpaBJICHUH, TO OHA SIBISIETCS JK30TEPMUYECKOH, a eciii B 0OpaTHOM, TO DHIO-
TEPMHUYECKOH, T.€. WILTIOCTPUPYETCs 60pb0a MPOTHBOIIOIOKHOCTEH.

OTBeT Ha Bompoc S.
IMpumepamy peakuuii-aHTOHMMOB B OPraHMYECKOH XUMHHU MOTYT CITY)KHTh:
THIIPOJIN3 CIOXKHBIX 3()UPOB U 3TepUHKaLIUS.

o O

V
CH3C/< +C,HsOH .—_>CH3C< + Hy0
OH 0—C,Hy

JACTUAPUPOBAHUS U THAPUPOBAHUSA
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Ni
CH3—CH3 = CHZZCHz + H2

JETUAPATAIU ¥ THAPATALUH

H,SO,

CH,—CH, + HOH =——=C,H;OH

Kaxnas u3 3TuX peakuuil mo CyTH [efia BKIIOYAaeT B ceOs IBE MPOTHBOIO-
JIOXKHBIE PEAKIMH, HO B PEATBHOCTH 3TO PEAKIIMOHHBIE CHCTEMBI, COCTOST U3 BCEX
BELIECTB, BXOIALIUX B CUCTEMY, T.€. UMEIOT OJMHAKOBbII KaueCTBEHHBIN COCTaB,
KOJIMYECTBEHHBIH COCTaB U3MEHSIETCS IPU CMEIICHUU PaBHOBECHS.

OrtBer Ha Bonpoc 6.
Peaxnus xJ0pupoBaHUs METaHOMA:

CH, + Cl, - CH;Cl + HC1

SIBJISICTCS peaKuueii:

— 3aMelleHHs

— OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM
— 9K30TEepPMUYECKOM

— TOMOT€HHOH

— HEKaTaJUTHYECKON

— HeoOpaTuMOit

— palIuKaibHOU

OTtBeT Ha Bomnpoc 7.

N2 (r) + 02 () = 2NO - 90,4 KH)K
1. m(N,) = M(N,) - n = 28 kr/kMo75b - 1 kM0ib = 28 KT
70 xr x Mk
Nyt Oy I 2NO=90,4 Mk
28 kr
0 x 70-90,4-10°
" 28 90,4-10°° 28
OtBet: —226 M]JIx.

=226-10°

OTBet Ha Bomnpoc 8.
DepMEHTaTUBHBIME SIBIISIOTCS PEAKIN PACHICIUICHUS] KpaxMala [0 TIIIOKO-
3Bl B POTOBOI 110JIOCTH

NOTHAJTUH
Kpaxmall ——— TJIFOKO3a

pacuCIUICHUA Oenka J10 aMHUHOKHCJIOT B KCITYAKE

IIENICUH
0EJIOK —————»  aAMHHOKHUCJIOTBI

paciuenyieHus Oeka 10 aMHHOKHUCIIOT B ABEHAALATUIIEPCTHON KHIIKE

XUMOTPUIICUH
0emoK —————————» AMHWHOKHCJIOTBI
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§12. Houemy npomexatom xumuueckue peakyuu

OrtBer Ha Bonpoc 1.

CHZZCHZ + 302 i d 2C02 + 2H20 + Q

1. m(C,Hy) = M(C,Hy) - n =28 r/moib - 1 Mmosts =28 1
7r

350 xJIx
CHZZCH2+302—>2C02+2H20+Q
281 X
.103 . 103
.l:350 10 ;x=28 350-10 Z 14108 I
28 X 7

Otset: Q = 1,4 M.

OtBer Ha Bonpoc 2.

2C2H2 + 502 i d 4C02 + 2H20 +2610 KH)K

1. V(C,Hy) =V, - n =224 n/monb - 2 Mons = 44,8 11
1,121 x JIk

2C,H, + 50, — 4CO, + 2H,0 + 2610 k]l

448 n

. 103
‘ L12 _ X Cx = 1,12-2610-10 = 65.25-10° I
448 2610-10° 44.8
OtBer: 65,25 xJIk.
OtBet Ha Bompoc 3.
4A1 + 302 - 2A1203 + Q
1. m(Al) = M(Al) - n =27 r/momns - 4 monb = 108 T
181 547 KTk
4A1 + 302 i d 2A1203 + Q
108 r
103 . 1103
. ﬁz >47:10 ;X = 108-547-10 =3282-10% ik = 3282 xJIx
108 X 18

4A1+ 30, = 2A1,05 + 3282 KJTx

OrtBer Ha Bonpoc 4.

2Zn+ 0,=2Zn0 +Q

1. m(Zn) = M(Zn) - n= 65 r/moins - 2 Mmoab = 130T
6,51 34,8 xJx

2Zn+ 0,=2Zn0 + Q

130r X
6,5 348 130-34,8
2. == x=— 20
130 X
Qp = 696 x/Ix

=696 JIx
1
Qosp(Zn0O) =5 - 696 = 348 xJ]x/Momnb

OtBeT: Q5,(Zn0) = 348 xJK/MOMb.

Otser Ha Bonpoc 5.
2C,Hg () + 705 (1) = 4CO; () + 6H,O(ry
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Qp = 2Qosp(TpORYKTOB) — 2.Qo,(peareHToB)

Q06p(02) =0

Q,=4-393,5+6-241,8-2-89,7=1574 + 1450,8 — 179,4 = 2845 x[Ix
Orsert: Q, = 2845 x/Ix.

OtBet Ha Bompoc 6.

C(TB) + 0, ™~ CO,.+393,5 KJIx

H, ) + 0,502 ® Hzo +241,8 KH)K

CaHy )+ 30, ) = 2C0, + 2H,0p + 1323 kI

Q06p(02) =0

Qp = 2Qo6p(C02) + 2Qo6p(H20) - Qo6p(C2H4)

Q06p(C2H4) = 2Qo6p(C02) + 2Q06p(H20) - Qp
Qusp(CaHy)=2-393,5+2-241,8-1323=787+483,6-1323= —52,4(k T/momb)
OrBeT: Qqpp(CoHy) = —52,4 (xx/MOTIB).

OTset Ha Bomnpoc 7.

a) C(,leo() ™~ 2C2H50H()K) + 2C02 ()

Qp = 2Qusp(C:HsOH) + 2Qu(CO5) ~ Qug(CeH1205) =

=2-.277,6+2-393,5—-1273 =15552+ 787 - 1273 = 69,2 (x/I>x/M071b)

Otser: Q, = 69,2 k/IK/MOIb.

6) C6H1206 () + 602 ) - 6C02 (r) + 6H20(m)

Qp = 6Qu5p(CO2)+6Qq5p(H20)-Qosp(CsH1206)=6-393,5+6 - 285,8 — 1273 =
=1574 +1714,8 — 1273 = 2015,8 (xI>x/mMo01b)

Orset: Q, = 2015,8 x/Ix/MO7Ib.

OtBer Ha Bonpoc 8.

FeO) + Hy () = Fegry + HyOy

Qpl = QoGp(HZO) - QoGp(FeO)

FeO; + COyy — Fe, + CO, y + 18,2 k/Ix

sz = QoGp(COZ) - Q06p(FeO) - Qo6p(co)

QoGp(FeO) = Qo6p(COZ) - Qoﬁp(co) - sz

2C0) + Oy ) = 2C0, () + 566 K]k

Qp, = 2Qu5p(CO2) = 2Qu5,(CO)

2Q,55(C0,) - Q.
2

Qusp(CO) = = Qu5p(COy) — QZ‘”

Q
Qpl = QoGp(HZO) - {QoGp (COZ) - [QOGp (COZ) - 2P3 ] - sz J =

566

Q
= Qusp(H20) — ;3 +Qp, = 241,8 ===+ 18,2 = 23 flaw/vioms

Orser: Q]D1 =23 kJIx/MOJIb.
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§ 13. Cxopocmb xumuueckux peaxuuii

OrtBer Ha Bonpoc 1.
CO +Cl, = COCl,
V,=k-[CO]; - [Cl,]; =k - 0,03 - 0,02 = 0,0006k
V,=k-[CO], - [Cl],=k-0,12 - 0,06 = 0,0072k
V, 0,0072k _ 12
VvV, 0,0006k
OrtBeT: Bo3pocina B 12 pas.
OtBer Ha Bompoc 2.
2A+B—> A,B
V,=k-[AT[B]
Vo=k-[2A] E} =k -4[A] - 2[B] = 2k[A][B]
Va_

\4
OTBeT: yBenu4uTcs B 2 pasa.

2

OrtBer Ha Bonpoc 3.
2A2 +B, > 2A2B
Vi=k- [AJ[B,]

2
V2 =k l:%:| '[XB2]

V=V,
K[A]'[B,] = k—z [A;][Bs]
x=16

OtBert: yBenu4uTh B 16 pas.
OTBet Ha Bonpoc 4.
2Fe + 3Cl, = 2FeCl;

[Ipu yBenuueHuu B JaHHOM CHUCTEME JIaBJIEHUS B 5 pa3 KOHLEHTpaLMsl Xjaopa
YBEIMIHTCS B 5 pas.

V, =k[CL]?

V, =k[5ClL,]* = 125k[Cl,]*

v, _125k[cl]?
Vi k[C12]3

Ortsert: yBenmuurcs B 125 pas.

125

OTBeT Ha Bompoc S.
Vo=Viy"
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ty—t,  60—20
n:—:—:4
10 10

V,=1-3*=81 (moms/1-c)
Otsert: 81 Mob/a-C.

OtBet Ha Bompoc 6.

INpn HU3KKX TeMmepaTypax 3aMeUICHBI CKOPOCTH BCEX PEAKIHH, B TOM YHC-
ne OpOXeHWs U THHEHHs, KOTOpBIE MOTYT IPOHCXOMUTH B CKOPOIOPTSIIUXCS
HPOIYKTaX.

OTtseT Ha Bomnpoc 7.

IpencraBnennas Ha rpaduke 3aBHCHMOCTb HE MOXET OBITh CIpPaBEIIMBOH,
T.K. BO BTOPOH pEaKIHH 3aBHCHMOCTb CKOPOCTH OT KOHIIEHTpPAIU BellecTsa B
KBa/IpaTHYHAs U rpaduK JODKEH OBITH Tapabooil.

OtBer Ha Bonpoc 8.

Ha MyKOMOIBHBIX 3aBOJax B BO3AYX IOJHHMAIOTCS YAaCTHI[BI BEIIECTB, KO-
TOpbIE B ONPEIENCHHOH KOHIEHTPalMM CMEIIaHHbIE C BO3IYXOM 00pa3yloT
B3PBIBOOIACHYIO CMECh.

OrtBer Ha Bonpoc 9.
/
IMape: BemecTB HaxomsATCs IMpU OoJiee BEICOKOI TeMIIepaType, 9eM COOTBET-

CTBYIOIINE >KUAKOCTH, MO3TOMY CKOPOCTb PEAKIMH CropaHus yBEIMUHBAETCH,
94eM U OOBSICHSIOTCS B3DPBIBBI.

OTset Ha Bonpoc 10.

I'naponu3 caxapo3bl B MUIIEBAPUTEIHLHOM TPaKTe UACT MOJ AeicTBHEM dep-
MEHTOB, IT0ITOMY BO3MOXKEH MpH Oojiee HU3KUX TeMIepaTrypax, yeM B jabopa-
TOPHBIX YCIIOBUSIX.

§ 14. Oopamumocms xumuueckux peaxuuil.
Xumuueckoe pasnosecue

Ortser Ha Bonpoc 1.
1) a) BmpaBo

0) BIIpaBo
2) a) BIEeBO

0) HE CMECTHTCS
3) a)BieBo

0) BJICBO

OrtBer Ha Bonpoc 2.
1) BmpaBo
2) BHOpaBo
3) He NoBIHUSET
4) BmpaBo
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OtBet Ha Bompoc 3.
J1nst Toro, 4TOOBI CMECTUTH PAaBHOBECHE BIIPABO, HEOOXOIMMO:

YBENUYUTh KoHIeHTpanuio PCls
yMmeHbLINTh KoHneHtpanuio PCl; u Cl,

IIOHHU3UTH NaBJICHUC

® © © @

MIOBBICUTH TEMIIEPATYPY

OtBet Ha Bonpoc 4.
He BEI3OBeT HapylIeHHs PaBHOBECHsS W3MEHEHHE NAaBICHHS B CIIEIYIOIINX
peaKnusX:

1) HCOOH + C,HsOH = HCOOC,H; + H,0O
2) 3Fe + 4H20(r) = Fe304 + 4H2
OtBer Ha Bonpoc 5.
H,+1, = 2HI
[Hi] 0,09
[Lluex =[] + 5 =0 0,005 +Tf 0,005 + 0,045 = 0,05mo0m5/1

0
[HoJuex = [Ha] + ]70 025 + 29 0,025 + 0,045 = 0,07 MoB/m

OtBert: [I1]uex = 0,05 MoJb/1T; [Hy]yex = 0,07 MomB/I1.

OTBeT Ha Bompoc 6.
2NO, = 2NO + O,
[NO,Juex = [NO,] + 2[0,] = 0,006 + 2 - 0,012 = 0,03 MOIB/1
[NOF[0,]  0,024%-0,012
[No, P 0,0062

K, = =0,192

OTtset Ha Bonpoc 7.

JlomycTuM, 4TO CKOpPOCTh NPSAMOM peakuuu NpU JaHHOW Temmepatype Vi,
T.K. CHCTEMa HaXOIHUTCSI B PABHOBECUH, TO CKOPOCTh OOpaTHON peaKkuuH paBHA
V. Ilpu nossimenun temneparypsl Ha 30 °C cKopocTb MpSIMON peakLud yBeIu-

30 30
’ - ”
2 _ 10 =93 = i 10 — 33 =
4uTCA B —= = 7" =2° = 8 pa3, a CKOPOCTb 0OpaTHOH B =7, =37 =27 pas.
1 1

HO3TOMy PaBHOBECUE CMECTUTCA BJIEBO.

OtBer Ha Bonpoc 8.

YMeHblIeHNe KOHIIEHTpaui B 2 pa3a COOTBETCTBYET yMCHBIICHUIO JIaBiie-
HUA B 2 pa3a. [Ipsmas peakuust UAET ¢ YMEHbBIICHHEM YHCla MOJIEKYJI B Ta30BOMH
(aze, M03TOMY YMEHBILICHHE JAABICHHS IPUBEIET K CMEIICHUIO PAaBHOBECHUS BIIe-
BO.

OTBeT: CMECTHUTCS BIIEBO.
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§ 15. Dnexmponumuueckan ouccoyuayusn

OtBer Ha Bonpoc 1.

ONEeKTPOINTBl — BELIECTBA, PACTBOPBI MJIM PACILIaBBI KOTOPBIX HPOBOJSAT
NEKTPHIECKHH TOK. K HUM OTHOCSTCS COJIH, KHCIIOTHI, OCHOBAHUSL.

HeanekTpostuTsl — BEILIECTBa, PACTBOPHI HIIM PACIUIaBbl KOTOPBIX HE MPOBO-
JUIT 2JIeKTprUYecKuil Tok. K HUM OTHOCSITCS, TIPOCTHIE BelllecTBa M MHOTHE Opra-
HHMYECKHE BEIEeCTBa.

OtBer Ha Bonpoc 2.

ONEeKTPUUYECKUH TOK MPOBOAST: BOAHBIH PacTBOpP FMAPOKCHIA HATPHSA, BOJ-
HBIA pacTBOp KapOOHATa HATPHs, PACIUIaB THAPOKCU/IA KaJIHsL.

OcrajnbHble BELIECTBA HE MPOBOAAT JIEKTPUUECKHUH TOK, T.K. CBA3H MEXKIY
aTOMaMH B HX MOJIEKYyJIaX C1a0O0IOJISIPHEL, JIHO0 HETOJSIPHEI BOOOIIE.

OTset Ha Bomnpoc 3.
KOH=K"+OH"

AI(NO;); = AP + 3NO5~
K;PO, = 3K" + PO,

NiSO4 = Ni*" + S0*

HNO; =H"+NO;~

Ca(OH), = Ca*" + 20H"

FeCly = Fe*" + 3CI”

Na,HPO, =2Na* + H" + PO,*
(PbOH)NO; = OH™ + Pb*" + NO;~
(NH,4),CO; = 2NH," + CO5*
HCOONa = HCOO™ + Na*

OrtBer Ha Bonpoc 4.

NaOH =Na'+ OH~

H,S = 2H" + 8%

Al(OH); = A’ + 30H"
BaSiO; = Ba® + Si0>
Cu(NO;), = Cu** + 2NO;”
FePO, = Fe'* + PO,

AICL = AP +3CI”

CaSO, = Ca*" + SO
CH;COOH = CH;COO +H"

OtBeT Ha Bonpoc 5.

a) K|(H,CO;) =4,5-107; K;(H,S) =6 - 10°*
VroapHast KUCIIOTa CUJIbHEE.

6) K(HNO,) =4 - 10 K(CH;COOH) = 1,8 - 107°
A3oTHCTas KACJIOTa CHJILHEE.

B) K(HCIO)=5 - 10°%; K(HIO)=2,3 - 10!
XJ‘IOpHOBaTI/ICTaSI KHCJIOTA CUJIBHEC.
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OtBeT Ha Bompoc 6.
KauectBenHo cpeny u pH pacTBopa OnpenesisioT Npu MOMOIIM HHANKATO-
POB — BEIIECTB, KOTOPHIE B pa3HOH cpejie UMEIOT Pa3HyIO OKpacKy.

OTBet Ha Bomnpoc 7.

pH 2 12 7 8 5 13 4
[H] 1072 107" 1077 107° 107 107" 107
[OH] ]| 10" 1072 107 10° 107 10" 10"

TUN | KHCJas | [IeJovHas | HelTpasibHas | IeJIouHas | KUcIasl | MIeJIouHast | Kucias
cpeibl

OTBet Ha Bomnpoc 8.

a) 2KOH + MgCl, — 2KCl + Mg(OH),{

2K' +20H + Mg +2CI" — 2K" + 2CI" + Mg(OH),
Mg*" + 20H™ — Mg(OH),{ Beimamaer ocamok

6) 2NaOH + HzSO3 d Nast3 + 2H20

2Na'+20H +2H' + SO;* - 2Na' + SO;* + 2H,0
H'+ OH — H,0 obpasyercs Boaa

B) 2CH3COONa + HzSO4 = 2CH3COOH + NaZSO4
2CH;COO™ +2Na™ + 2H™ + SO,> = 2CH;COOH + 2Na* + SO, >

CH;COO + H' = CH;COOH o6parumas peakius

r) Na,S + 2HCl — 2NaCl + H,ST

2Na"+ 8% + 2H" + 2CI" - 2Na" + 2CI" + H,ST

2H" + S$* — H,ST o6pazyercs raz

1) Na,SO, + Ba(NO;), — 2NaNO; + BaSO,{

2Na’" + SO, + Ba*" + 2NO;” — 2Na" + 2NO; + BaSO4
Ba®" + S04 — BaSO4) o6pasyercs ocanok

¢) K,CO; + 2HNO; — 2KNO; + H,0 + CO,T

2K'+ CO;* + 2H" + 2NO;™ — 2K* + 2NO;™ + H,0 + CO,T
CO;* +2H" — H,0 + CO,T o6pasyercs ras i Boga

%) Pb(OH), + 2HCI — PbCl, + 2H,0

Pb(OH), + 2H" +2CI” — Pb*" + 2CI" + 2H,0

Pb(OH), + 2H" — Pb*" + 2H,0 o6pasyercs Boga

3) Fe(OH); + 3HCI — FeCl; + 3H,0

Fe(OH); + 3H" + 3CI" ->Fe** + 3CI" + 3H,0

Fe(OH), + 3H" —Fe*" + 3H,0 obpasyercs Boaa

1) 2HCOOH + Ca(OH), — (HCOO),Ca + 2H,0

2HCOO +2H" + Ca®" + 20H — 2HCOO™ + Ca*" + 2H,0
H'+ OH™ — H,0 o6pasyercs Bozia

OtBer Ha Bonpoc 9.

a) K,S0, + Ba(OH), — BaSO, + 2KOH

2K' + S04+ + Ba®" + 20H — BaSO44 +2K" + 20H"
Ba®" + SO, — BaSO4

6) Na,CO; + CaCl, — 2NaCl + CaCO54
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2Na' + COs> + Ca®" + 2CI" — 2Na* + 2CI” + CaCOs{
Ca*" + CO;* - CaCO3d

B) Cu(NO;), + FeSO,4 >4

F) 2NaOH + HzSO4 g Nast4 + 2H20

2Na'+20H +2H" + SO, — 2Na" + SO, + 2H,0
H'+OH — H,0

1) K»,S0; + 2HNO; — 2KNO; + H,0 + SO,

2K" + S0;% + 2H' + 2NO;” —-2K* + 2NO;~ + H,0 + SO, T
2H" + S0, — H,0 + SO,T

¢) AI(NO;); + KCI 5

OrtBer Ha Bonpoc 10.

a) Zn*t + 8% = ZnS{

Zn(NO;) + Na,S = ZnS{ + 2NaNO,
6) CH;COO™ + H" = CH;COOH

CH,COOK + HCl = CH,COOH + KCl1
B) PbCO; + 2H" = Pb*" + CO,T + H,0
PbCO; + 2HNO; — Pb(NO;), + CO,T + H,0
r) Mg(OH), + H = MgOH" + H,0
2Mg(OH), + H,S0, = (MgOH),SO, + 2H,0
e) Agh + Cl = AgCl

AgNO; + NaCl = AgCI{ + NaNO,

x)H"+ OH =H,0

NaOH + HCl = NaCl + H,0

3) Cr’" + 30H" = Cr(OH);4

CrCl; + 3KOH = Cr(OH);{ + 3KCl

OrtBer Ha Bonpoc 11.

2AgNOj; + Na,CO; = Ag,CO3d + 2NaNO,

2Ag" +2NO; + 2Na" + CO;> = Ag,CO5{ + 2Na* + 2NO;~
2Ag" + COy” = Ag,COs3d

2AgNOj; + CaCl, = 2AgCH + Ca(NO;),

2Ag" +2NO; + Ca®" +2C1 = 2AgCI + Ca®* + 2NO5~
Ag"+ ClI'= AgCld

3AgNO; + K5PO, = AgsPO4 + 3KNO,

3Ag" +3NO; + 3K" + PO, = Ag;PO4 + 3K' + 3NO;5~
3Ag"+ PO = AgsPOLY

Na,CO; + CaCl, = CaCO3d + 2NaCl

2Na' + CO> +2Ca" + 2CI" = CaCOs{ + 2Na™ + 2CI”
Ca®" + CO;* = CaCOyd

3CaCl, + 2K5PO, = Ca;(PO,),d + 6KCl

3Ca”" + 6CI + 6K' + 2PO,> = Cay(PO,)o3d + 6K + 6CI7
3Ca%" + 2P0, = Cay (PO,
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§16. I'uoponus

OrtBer Ha Bonpoc 1.
ITpuMepamMu OpraHUYECKHX BELIECTB, HOIBEPratOIUXCS THAPOIU3Y, SBISIOT-
cst OpOMMeTaH, caxapo3a, METHIOBBIH ()P MypaBEMHON KHCIIOTHI.

CH,Br + H,0 == CH,;OH + HBr

H»SO4
C12H22011 + HZO(t—CGHIZOG + C()HIZO()

(0]
+ H,0 (Oﬁ HC/ + CH;0H
\ H2504 koun
O —CH; OH

0
HC”

OrtBer Ha Bonpoc 2.

I'naponu3y moaBepraroTcs COJH, 0Opa30BaHHBIC CHIIBHBIM OCHOBaHHEM H
c1aboi KMCIOTOM, CIa0bIM OCHOBAaHMEM W CHJIBLHOM KHCJIOTOM, CIIa0BIM OCHOBa-
HHEM U cr1aboii KUCI0TON. BoaHble pacTBOPHI Coleil IIPU 3TOM MOTYT MUMETh Iiie-
JIOYHYI0, KACITYIO U HEUTPAIBHYIO CPENbl, COOTBETCTBEHHO.

Na,SO; + H,O = NaOH + NaHSO; pH>7
Al(NO3)3 + Hzo = AIOH(NO3)2 + HNO3 pH <7
Ale3 + 6HQO = 2A1(OH)3 + 3HQS pH =7

OTtBet Ha Bomnpoc 3.
Tuaponusy no karnony nojsepratotes: Cu(NO3),, NiSO,, NH4NO;

L. Cu(NOs), + H,O = Cu(OH)NO; + HNO;
Cu*" +2NO;™ + H,0 = CuOH' + NO; + H' + NO;~
Cu*" + H,0 = CuOH" + H"
II. CuOHNO; + H,0 = Cu(OH), + HNO;
CuOH" + NO;™ + H,0 = Cu(OH), + H + NO;~
CuOH" + H,0 = Cu(OH), + H', pH <7
I. 2NiSO, + 2H,0 = (NiOH),SO, + H,SO,
Ni?" + SO,> + H,0 = NiOH" + H" + SO+
Ni*" + H,0 = NiOH" + H"
II. NiOH' + H,0 = Ni(OH), + H', pH <7
I. NH,NO; + H,0 = NH,OH + HNO,
NH,"+ NO; + H,0 = NH,OH + H" + NO;~
NH, + H,0 = NH,OH + H*
OTBet Ha Bonpoc 4.
I'uaponusy no annony noasepraroresi: CaS, Na,SO3;, KHCOO.
I. CaS+H,0 = HS + CaOH"
Ca> +$* + H,0 = HS + Ca®* + OH™
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$* +H,0 = HS + OH

HS +H,0 = H,S+OH",pH>7

Na,SO; + H,O = NaHSO; + NaOH

2Na" +80;> + H,0 = Na’ + HSO; +Na"+ OH
SO;* + H,0 = HSO; +OH

NaHSO; + H,O = NaOH + H,SO3

Na“+ HSO; + H,0 = Na"+ OH + H,S0;
HSO; + H,0 = H,SO; + OH, pH>7

K(HCOO) + H,0 = HCOOH + KON

K"+ HCOO +H,0 = HCOOH + K" + OH"
HCOO + H,0 = HCOOH + OH"

OTBeT Ha Bompoc S.

SrCl, He ruaponmsyercs, pH = 7, nakmyc — (UOIETOBBIH
6) Rb,Si0O; + H,O = RbOH + RbHSi0;

Si0;* + H,0 = HSiO; + OH™

RbHSIO; + H,O = RbOH + H,SiO4

HSiO; + H,O = H,Si05 + OH™
pH > 7, pacTBOp OKpacuTCs B CHHUIA.

8) Col, + H,0 = Co(OH)I + HI
Co*" +H,0 = CoOH" + H'
Co(OH)I + H,O = Co(OH), + HI

CoOH" + H,0 = Co(OH), + H"

pH <7, pacTBOp OKpacurcs B KpacHBbII.

F) BaBr2 + Hzo 74

I'mpponus He uaet, pH = 7, uBer pactBopa He U3MeHHTCS (OCTaHETCs (Hoe-

TOBBIM).

28

,I[) FC(NO3)2 + Hzo = FC(OH)NO3 + HNO3
Fe’' + H,0 = FeOH' + H'
FC(OH)NO3 + Hzo = Fe(OH)2 + HNO3

FeOH" + H,0 = Fe(OH), + H"
pH <7, pacTBop OKpacuTcs B KpacHbIH.

e) AlBr; + H,O = Al(OH)Br, + HBr
AP"+H,0 = AIOH*' + H'
Al(OH)Br, + H,0 = AI(OH),Br + HBr
AIOH*' + H,0 = AI(OH),"+ H*
Al(OH),Br + H,0 = AI(OH); + HBr
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AI(OH)," + H,0 = AI(OH); + H"
pH <7, pacTBOp OKpacurcs B KpacHbII.

)K) L12CO3 + H2O = LiOH + LIHCO3

CO;* +H,0 = HCO; +OH"

LiHCO; + H,0 = LiOH + H,CO;

HCO;™ + H,0 = H,CO; + OH™

pH > 7, pacTBOp OKpacuTCs B CHHUIA.

3) Nal + H,O

I'maponus He uzet, pacTBop octaHeTcs GpuoneToBsM, pH = 7.
n) KNO; + H,0

I'maponus He uzet, pacTBop octaHeTcs: GpuosneToBsM, pH = 7.
OtBet Ha Bompoc 6.

Oxpacka pacTBOpOB mpH N00aBiIcHUH (eHoITanenHa U3MEHHUTCS (CTaHET
cuHel) mpu nobasneHnu ero k pactBopam K,SO; m NaCN.

K,S0; + H,0 = KOH + KHSO,
SO;* + H,0 = HSO; + OH™
KHSO; + H,0 = KOH + H,SO;
HSO; + H,0 = H,S0; + OH™
NaCN + H,0 = NaOH + HCN

CN ™+ H,0 = HCN + OH~

OTtBeT Ha Bomnpoc 7.

B PacTBOPE XJIOPUJ IMHKA IMOABEPTCA THAPOIN3Y.
ZnCl, + H,O = Zn(OH)CI + HCI
Zn**+H,0 = ZnOH+H"
Zn(OH)CI + H,0 = Zn(OH), + HCI

ZnOH' + H,0 = Zn(OH), + H"

B PE3YIbTATE YET0 B paCTBOPE IMPHUCYTCTBOBAJIIO HEKOTOPOE KOJIMYECCTBO CO-
IISIHOI71 KHCJIOTBI, KOTOpas nmpopearuponaja ¢ METAJUIMICCKUM ITUHKOM C 06pa30—
BaHHEM ITY3BIPLKOB I'a3a BOAOpOJa.

2HCI + Zn — ZnCl, + H,T

OTtBeT Ha Bomnpoc 8.
(NH4),SO5 + 2H,0 —— 2NH,OH + H,S04
2NH," + SO,* + 2H,0 ——> 2NH,OH + H,S0;

OTBet Ha Bomnpoc 9.
3Na,CO; + Aly(SO4); + 3H,0 — 2A1(0H)3d + 3CO,T + 3Na,S0,
1. Myye(Na,CO3) =501 0,106 =53

53r X 11
3Na,CO5+Al,(SOy4)5 +3H,0 — 2A1(0OH); 4 +3CO, 4 +3Na,S0,
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2. m(NayCO3) = M(Na,CO;) - n =106 r/mons - 3 monb =318 T
V(CO,) =V, -n=224 n/momns - 3 Mosib = 67,2 1

53r X JT
3Na,CO;+Al,(SOy4)3 +3H,0 — 2AI(0H); 4 +3CO, | +3Na,S0,

318r 67,21

53 x 53672

. ;X =112 ()
318 67,2 318

Otget: V(CO,)=1,12 1.

OTset Ha Bonpoc 10.

Na,COj3, Na(CH3;COO), Na(CH,CICOO), NaNO;, NH,Cl.

PactBopsr coneii Nay,CO;, CH;COONa u CH,CICOONa uMerT menovHyo
cpeldy, MO3TOMY OHH pacroyiararorcs BHadane; T K. HyCOs5 camas cmabas u3 Bcex
KHCJIOT, T.¢. cpena Na,CO3; — camas menodHasi, To OH HaXOAUTCS TIEPBBIM B Psi-
ny, CH;COOH 6omnee cunpHas kuciora, CH,CICOOH eme 6oxee cuibHast, cpe-
1el Na(CH;COO) u Na(CH,CICOO) MeHee mienovHbIe, TIO3TOMY OHH PacIolia-
ratorcs cnenyromumu. NaNO; umeer HeitpanbHyio cpeny, TkK. HNO; —
cuibHas kucinora, NaOH — cunphoe ocHoBanue. NH,Cl umeer cnabokuciyio
cpeny, T k. HCl — cunbhast kucnora, a NH;OH — ocHoBaHue cpeHeit CHIIbL.

OrtBer Ha Bonipoc 11.

I'uapommus pactBopa FeCl; ycunur mobasnenne pactBopa NaOH u H,O, a
Taroke HarpeBanue,T K. NaOH ycuimBaeT meoYHOCTS Cpeabl, KOTOpas 10 3TOro
6blma KHCTOH, Hefirpammsyer H', obpasylommecs B pesymbTaTe THApPONH3a, H
CMEIIaeT TeM CaMbIM PaBHOBECHE BIPaBo. [IpH MOBHINIEHNH KOHIEHTPAIUU HC-
XOJIHBIX BELIECTB, OJJHUM U3 KOTOPBIX siBisieTcss HyO, paBHOBecHe Takke cMela-
€TCsl BIPABO.

2FeCly + 3H0 55— 2Fe(OH); + 6HCI

OrtBer Ha Bonpoc 12.

Kzs + 2H20 = 2KOH + HzS

Jlns nonaBieHus THAPOIM3a HEOOXOAMMO YMEHBIINTh KOHUEHTpauuio K,S,
MOHU3UTH KUCIOTHOCTH pacTBopa (1obdasuts KOH) n noHu3uts Temmneparypy.
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I'naBa 4. BemecrBa u ux cBoiicTBa

§ 17. Knaccugpurkayusa eewyecme

OtBer Ha Bonpoc 1.

OOfmue Ki1acchl HEOPTaHWYECKUX COCIWHEHHUH: MPOCTHIE BEIIECTBA — Me-
TaJUTBI ¥ HEMETAJLTBI, COJIM, KHCJIOTHI, OCHOBAHUSI 1 OKCHJIBI.

OOmue Kiaccyl OPraHNYECKUX COSITUHEHMI: ajKaHbl, aJKeHbI, aJKUHBI, aj-
KaJIMEHbI, apEHbl, CIMPTHI, (EHOIIbI, adbAETHIbl U KETOHbI, KAPOOHOBBIE KHCIIO-
ThI, TETCPOLIUKIMYECKUE COCANHEHUS, LINKIOANKAHBI, CIIOKHBIE U IPOCThIE 3(Hu-
Pbl, aMUHBI ¥ aMHHOKHCIIOTBI.

OtBer Ha Bonpoc 2.
CH;—O—CH,—CH,—CH;

KJIacC: IPOCTHIE S(HPHI; METHIIPOIMIOBEINA 3¢up
CH3—O—?H—CH3
CH;

KJ1acC: MpOCThIe Y)UPbL; METUITH30MPOIHIOBBII 3Up
CH;—CH,—0O—CH,—CH;
KJIacC: MPOCThIe 3(HUPbI; JUITUIOBBIN 3P
CH;—CH,—CH,—CH,—OH

OyTaHom-1, KJTacc: CIUpTHI
CH;—CH,—CH—CH;
bi
OyTaHOI-2, KJlacc: CIUPTHI
CH;
CH;—C—CH;
OH
2-METUINPONAHO-2, KJIACC: CIIUPTHI
CH;—CH—CH,—OH
&

2-METHINPONAHOI- 1, KJIacc: CIIUTHI
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OtBet Ha Bompoc 3.
I'mroK03a SBISETCS ANIBACTUIOCTIHPTOM

0
Y
(|:HZCH4H4H4|Hc< + 2[Ag(NH;),JOH —
H
OH OH OH OH OH
0
<z
— CH,—CH—CH—CH—CH—C. +2Agl +4NH;T + H,0
1 Y
OH OH OH OH OH
0
#° v .
CH,—CH—CH—CH—CH—C7 + 5cHy,
| | m OH
OH OH OH OH OH
0
—> CH,—CH f}r TF (fIJ _ +5H0
| | OH
Q Q Q Q
\ \ \

\
C—CH; C—CH; C—CH; C—CH; C—CHj
// // // // //
O (0] (0] (0] (0]
I'munuH sBaseTCss aMUHOKUCIOTOM

7° 7°
NH2—( ‘HZ—C\ o + NaOH NH24CH2—C\ ON + H2O
a

0
Y/
NHz—CHrC< o + HCl —> [HOOC—CH,—NH;]Cl

OtBet Ha Bonpoc 4.
CH3—?H—CH2—TIH—COOH
CH;, NH,

KJIacC: aMUHOKHCIIOTBI
2-aMHUHO-4-METHIIIIEHTAHOBAsI KMCIIOTa
T'omomnoru:

CH;—CHQ—T?H—CHZ—?H—COOH
CH; NH,

KJ1aCC: aMUHOKHUCJIOTHI
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2-aMUHO-4-METHIITEKCAHOBAsI KUCJIOTA

CH34:H2—CH24|:H4H2—|CH4:OOH

CH; NH,
KJIacC: aMUHOKHCIIOTBI
2-aMHHO-4-METHIITeIITAHOBAs KUCI0Ta

CH3—CH2—CH2—(|ZH—COOH

NH,

KJ1acC: aMUHOKHCIIOTEI
2-aMHMHOIIEHTaHOBas KUCIOTa
N3omepsr:

CH;—CH,—CH—CH—COOH
CH; NH,

Kj1aCcC: aMHUHOKHCJIOTHI

2-aMUHO-3-METHIIIIEHTAHOBAsI KICIIOTa

CH;—CH—CH—CH,—COOH
NH, CH;

KJIacC: aMUHOKHCIIOTBI
4-aMHHO-3-METHIIIICHTAHOBAs KHCIIOTA

CH;—CH,—CH,—CH,—CH,—CH,—NO,

KJIacC: HUTPOAJIKAHBI
1-HUTpOTEeKcaH

OtBer Ha Bonpoc 5.
Tak kak 0OBEMHBIC [OJI YHUCICHHO PaBHBI MOJISIPHBIM, TO MBI MOYKEM pac-
CUUTATh CPEHIOI0 MOJLIPHYIO MacCy JTaHHOI CMeCH:

M=£- 30 +i-28 =24+ 5,6 = 29,6 r/moib
15 15

M 29,6
D, = =——=148
M(H;) 2
Orsert: D, = 14,8.
OtBeT Ha Bonpoc 6.
CXHyOZ + 02 g C02 + Hzo

112
m(C)=——=-12=0,6r
22,4

5

m(H) :@~ 2=0,12r
18
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m(0) =0,88 - 0,6 —0,12=0,16T

x:y:z=%:%:%=0,05:0,12:0,01 =5:12:1
12 1 16

CsH,0 — mpocreiituas hopmyna

2CsH;,0 + 150, - 10CO, + 12H,0

m(CsH;,0) = M(CsH;,0) - n= 88 r/monb - 2 mosib = 176 T

V(0,) =V, -n=224r/monb - 15 monb =336 1

0,88 1,68 n
2C5H120 + 15H20 e d 10C02 + 12H20
XT 336 1
088 168 088336 o o o
X 336 1,68

CsH,0 — uctunnas popmyna
OtBer: C5H120

OrtBer Ha Bonpoc 7.

CH,O,N¢

x:y:z:k=ﬁ:ﬂ:é:ﬁ=4,875 :4,1:1,625:0814=6:5:2:1
12 1 16 14

C¢HsNO, — npocreiimias Gpopmyna

M(C¢HsNO,) =6-12 + 5-1 + 1-4 +2-16 = 123 r/moi1b

C¢HsNO, — ucrunnas popmyna

OrtBeT: C6H5N02.

OtBer Ha Bonpoc 8.
C,H,, — obmas popmyrna s alKeHOB U IHUKIIOAIKAHOB
C,H,, » — obmias popmyia 1y1st alkaIueHOB, aIKHHOB U IUKJIOAIKCHOB

§18. Memannwt

OrtBer Ha Bonpoc 1.

ATOMBI METAJUIOB, PACIONATalOIINXCsS B TJIABHBIX IMOATPYIIIAX, UMEIOT 3a-
BEpIICHHBIN NpeAbIayIui d-oypoBeHb (€Cu OH €CTh), a aTOMBI METAJLIOB,
pacroJiararouuxcsi B moOOYHbIX NOArpyNIax, UMetoT oT 1 10 10 21eKTpoHOB Ha
d-nogypoBHE UIEKTPOHHOTO CJIOS, PAaBHOIO HOMEPY II€pHOJA, B KOTOPOM OHH
pacroJaraioTcs.

OTBeT Ha Bompoc 2.

BanenrtHasi 31MeKTpOHHAss 00OJIOYKA MIETOYHBIX METAJUIOB BBIMJISIAUT CIie-
AyIoumM o6pasom ns' , MMO3TOMY OHH MOTYT MPOSIBIISATH €ANHCTBEHHYIO CTe-
MeHb OKUCIIEHHS +1, T K. IPeAbIAyIHe Oy POBHH HOJHOCTEIO 3aroiaHeHsl. [e-
JIOYHO-3eMEJIbHBIE METAJUIbl MMEIOT CJICAYIOUIYI0 BAJCHTHYIO OJIEKTPOHHYIO
0007104KY:

ns*[N] np’ —> ns' m np' m
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ITo3TOMY MOTYT MPOSIBIISITH CANHCTBECHHYO CTEIICHb OKUCIICHUS +2.

Mertaiuisl HOOOYHBIX TOATPYHI MOTYT MMETh Pa3iWyYHbIC CTEIICHH OKHCIIC-
HHS, T K. cofiepkar Ha d-ToJypoBHE HEKOTOPOE KOJIMYECTBO AIICKTPOHHBIX Map,
KOTOPBIC MOXHO PACIapHTh, T K. HCXOAHOE COCTOSIHIE MEHEE YCTONYNBO.

Hanpumep:

Fe  15%2s°p®3s%3p°3d°4s>

3d 4sw — 4s [1] 40 1111 ]

Kenezo nposBIsET CTENEHL OKUCICHUS +3.
AN N 4s[l 4p [ T 1] —— as ({40 (£ ]

Kenes3o mposBIseT CTENEHb OKUCICHUS 12.

OtBer Ha Bonpoc 3.
Maprasen MOXKeT IPOSBIATh CTEICHU OKucineHus +2, +4, +6 u +7.
Mn? — MnO — Mn(OH),
amdoTepHblii  aM(OTEPHBIH THAPOKCHU
okcup Mapranna(Il) mapranua (IT)
Mn™® — MnO, — Mn(OH),

OCHOBHOHW OKCHJ] OCHOBHOH I'MAPOKCH]

mapranma(IV) Mmapranna (IV)
Mn® — MnO; — H,MnO,
KUCJIOTHBIA KUCJIOTHBIN

okcug Mapranua(VI) MapraHioBucTas KUCIOTa

+7
Mn —> Mn207 —> HMnO4
KHCJIOTHBIH KHCJIOTHBIH
oxeun Mapranua(VII) mapranioas Kuciora

OtBet Ha Bonpoc 4.
13% Cl 1s%2s%2p%3s%3p°

3s[NJ 3p (INIA]3a [T T 111

crerneHs okucaeHus +1, -1, 0
*
Cl

3s[N] 30 INIE [A3a (AL T T T ]

CTENCHb OKUCIIEHUS +3
Cl**

3s(N] 3p (AT TA]3a RTAT T 1]

CTENEHb OKUCIICHUS +5
kKK

Cl

3s[] 30 (RIETH] 30 ATATAL T ]

CTEIICHb OKHUCIICHUS +7
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32Mn 15°2572p"3s%3p®3d s’

3d[ATATATATA ] 4s Nl 4p [T T ]
Mn"
3d ATATATA T l4s (A1 40 (AT T ]

CTENEHb OKUCIeHU +2 U +7

OTBet Ha Bompoc S.

DJIeKTPUUYECKU s/l HAPSHKEHHH METAJUIOB COCTABJICH C yYETOM HE TOJBKO
SHEPruu OTPHIBA JEKTPOHOB OT OT/ACNIBHBIX aTOMOB, HO M YHEPIHH, 3aTpaunBae-
MOHM Ha pa3pylICHHE KPUCTAJUIMYIECKON PEIIeTKH, a TAKIKE dHEPrHH, BBIICISIO-
nIelcs pH TUAPATAIH HOHOB.

[onoxenne merauioB B Ilepromndeckold CUCTEME ONPENENSCTCS JIHIIb
SHEPrueil OTphIBA ANEKTPOHOB OT OTACIBHBIX aTOMOB.

OTtBeT Ha Bompoc 6.
Hauboiiee akTUBHBIM SIBISIETCS KaJ1PII>'l, T K. OH HAaXOJUTCHA JIECBEC OCTAJIbHBIX
METAJIJIOB B AJIEKTPOXUMHUYECKOM PsIly HAIPSHDKEHUI METaIOB.

OTset Ha Bomnpoc 7.
Hawubonee BbIpaKEHHBIMH OKHCIMTEIBHBIMH CBOWCTBAMH OO0JIQ[AIOT HOHBI
Ag', T.K. cepebpo HAXOAUTCS MPaBee OCTANBHBIX METAJIIOB B PALY HATIPSKEHHUIA.

OtBer Ha Bonpoc 8.

IMonuocTeio B pa30aBieHHON cepHOIl kucioTe pactBopsercss xpomenb (Ni,
Cr, Co, Fe).

Ni + H,SO, — NiSO, + H, T

2Cr + 3H,SO, —> CI'Q(SO4)3 + 3H2T

Co + H,S0, —» CoSO, + H,T

Fe + H,SO4 — FeSO, + H,T

OtBer Ha Bonpoc 9.

2Na + 2CH;COOH — 2CH;COONa + H, T

Mg + 2CH;COOH — (CH;CO0),Mg + H, T

CKOpPOCTh peaKiii HaTpUs ¢ YKCYCHOM KUCIIOTOW OOIbINe, T K. HATpHUI Oolee
aKTUBHBIM METAJUI, YeM MarHHi.

OrtBer Ha Bonpoc 10.
a)Be — BeO — Be(OH),

am(bOoTepHbIi am(OTepHbIH
OKCHJI THIPOKCHJL

Mg — MgO — Mg(OH),
OCHOBHOM ciaboe
OKCHJL OCHOBaHHE

Ca —» CaO — Ca(OH),

OCHOBHOM OKCHJ  IIEIOYb

36



http://alexbooks.ucoz.com/load/reshebniki/68

6)Na — Na,0 — NaOH

OCHOBHOMW OKCHJI  IIEI0Yb

Mg — MgO — Mg(OH),

OCHOBHOM OKCHJ| CJ1ab0e OCHOBaHHE

Al - ALO, — AI(OH),
amdoTepHbIit amdoTepHbIH
OKCHI THAPOKCUJT

Mo>xHO c(hOpPMYITHPOBATH CIIEIYIONIYI0 3aKOHOMEPHOCTB!

CBOICTBA OKCHIOB U THIPOKCHUIOB 3JIEMEHTOB B IIEPHOJIE CIIEBA HAIIPABO, a B
rpyIIe CHU3Y BBEPX, CMEHSIOTCSI OT OCHOBHBIX 4yepe3 aM(oTepHbIe 10 KHUCIIOT-
HBIX.

OrtBer Ha Bonipoc 11.

CriocoObI OTy4eHHS METAIIOB:

1. IImpoMeTamryprust — BOCCTAQHOBJICHHE METAUIOB MX PYJ HPH BBICOKHX
TeMIlepaTypax ¢ IOMONIbI0 yriepona, okcuna yriaepoxa(ll), Bogopona, meran-
JI0B.

2. l'mapoMeTautyprusi — BOCCTAHOBIICHHE METAUIOB U3 UX COJICH B PacTBO-
pe.

3. DIeKTPOMETAIUTY prusi — BOCCTAaHOBJICHHE METAJIOB B TIPOLIECCE DIEKTPO-
JIM3a PacCTBOPOB MIIM PACIUIABOB MX COCAMHCHHUH.

OrtBer Ha Bonpoc 12.
a) 2Cu0+ C — 2Cu+ CO,T
CuO + CO — Cu + CO,T
6) CdO +H, » Cd+H,0
Mn02 + 2H2 — Mn + 2H20
B) Cr203 +2A1 - 2Cr + A1203

OTBet Ha Bonpoc 13.

1
NaCl == Na —%» NaOH—2» Na,S0,~% NaCl > NaNO;—2»NaNO,
D 2 13
CZHSONa

.2NaCl,, — 2Na+CL,T

.2Na + Cl, - 2NaCl

. 2Na + 2C,H;OH —> 2C,HsONa + H, T
. 2Na + 2H,0 — 2NaOH + H,

. 2NaOH + H,SO4 —> Nast4 + 2HQO

. Na,SO, + BaCl, - BaSO,44 + 2NaCl
. NaCl + AgNO; - AgCI + NaNO,

~N NN AW~

t
8. 2NaNO3 —> 2NaN02 + 02
37
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5 6
Ca \1; 3 CaC12 — Cf:lS()4_> Ca(NO3)2

2) , Ca(OH); |

CaSO} "X CaCO1L> Ca(HCO;),
. Ca + 2H,0 — Ca(OH), + 2H, T
. Ca(OH), + H,SO, — CaSO,{ + 2H,0
. Ca(OH), + 2HC1 — CaCl, + 2H,0
. Ca(OH), + CO, — CaCOd + 2H,0
. CaCl, + Na,SO, — CaSO4) + 2NaCl
. CaSO, + Ba(NO;), — Ca(NO3), + Ba,SO4
. CaCO; + CO, + H,0 — Ca(HCO;),

~N N bW~

v |
3) A1—1>Na[AT1(OH)4]—2> AlCL—> A|1(0H)3—4> ALO;—> Al

7
1. 2A1 + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,T
2. Na[AI(OH)4] + 4HCI — NaCl + AICl; + 4H,0
3, AICl; + 3NaOH — Al(OH);d + 3NaCl

t
4. 2A1(OH); — ALO; + 3H,0
5.2A1,0; + 3C — 4Al + 3CO,
6. ALO; + 6HCI — 2AICI; + 3H,0
7. AI(OH); + NaOH — Na[Al(OH),]

4) Cry(SO,);—> lCr(OH)3—3> Cr0;— o= aicL, > acy
) |
Na[Cr(OH),4]

. Crz(SO4)3 + 6NaOH — 2Cr(OH)3»L + 3Nast4
. Cr(OH); + NaOH — Na[Cr(OH),]

7

N —

t
3. 2Cr(OH)3 —> Cr203 + 3H20
4. Cr,05 + 2A1 = 2Cr + AL O4
5.Cr+2HCl » CrC12 +H,
6. 2CrCl, + Cl, = 2CrCl;

7. Cr,0O; + 6HCI — 2CrCl; + 3H,0

) zln—l— ZnS 2> ZnCl, =+ Z?(NO3)2—4> Zn(OH),—>> Nay[Zn(OH),]

6

t
1.Zn+S — ZnS
2.ZnS +2HCI = + ZnCl, + H,ST
3. ZnCl, + 2AgNO; — Zn(NO3), + 2AgCH
4. Zn(NO3), + 2NaOH — Zn(OH),4 + 2NaNO,
5. Zn(OH), + 2NaOH — Na,[Zn(OH),]
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6.47n + 1OHNO3 d 4ZH(NO3)2 + NH4NO3 + 3H20

6 CuO—> Cu(NO;),—> Cu(OH)Z% CuO—Sg CuO— CuCl,
~ CuSO, >

1. CuO + 2HNO3 4 CU(NO3)2 + Hzo

. Cu(NOs), + 2NaOH — Cu(OH),4 + 2NaNO,

[\

t
. Cu(OH), — CuO + H,0
. Cu(OH)2 + H2304 d CUSO4 + 2H20
.CuO + CO - Cu+CO,T

[ I NS

t

6.2CuSO, — 2CuO +2S0,T +0,T
t

7.Cu+ C12 —> CuC12

OtBer Ha Bonpoc 14.
Koppo3uss — mpouecc paspylieHnsi MeTajuia HOJ JSHCTBHEM OKpY>Karomen

cpensl. 1o MexaHu3My paspylieHUs pa3aU4aroT [Ba TUIA KOPPO3HHU.

1.
2.

6)

Xumudeckasi — B OCHOBE JICKUT XUMHUYECKOE B3aPIMOI[eﬁCTBPIe.
9HeKTp0XI/IMI/I‘IeCKaﬂ — Hapsaay ¢ XUMHYCCKUMU IIponeccaMu Ha6n}011a10’rca
1 JICKTPUYCCKHUE. SBnsercs (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IM IIpoueCCoOM.

OrtBer Ha Bonpoc 15.

HeJNb3s, T K. KOPPO3HUsl — CaMOIPOU3BOJIbHBIN IpOIlece, a CBapKa — MPUHY-
JUTCIbHEIN.

HEINb3sl, T.K. MOJNYYCHUE «TPABICHOW» KHCIOTHI MPOIECC TAKKE IPHHYIHU-
TEJIbHBIN, a KOPPO3HSI — MPOU3BOJIbHBIM.

OrtBer Ha Bonpoc 16.
a) (A) Fe®—2¢” — Fe*
)
K O, +2H,0 + 4e" — 40H"
Fe?* +20H™ — Fe(OH)V
4Fe(OH), + 0, + 2H,0 — 2Fe(OH)d

)
6) A Fe”—2¢ — Fe*'

*)
K 2H'+2¢ — H,

OTBet Ha Bonpoc 17.
W3penust 3 Maprania U MeAu, CONMPUKACAIONIMECs] U IOMEIIEHHbIE B BOLY,

He OyZyT COXpaHATHCS B HEN3MEHHOM BHJIE€ — HAYHETCS MPOLECC KOPPO3HH.

OTBet Ha Bonpoc 18.

a) OyzeT, T K. MarHUH HaXOUTCS B Psily HANPSHKCHUH JIeBee jkere3a;
0) He OyZeT, T K. CBUHEI] HaXOIUTCsI [IpaBee JKesesa

B) He OyZeT, T.K. HUKEJIb HaXOUTCs IIpaBee xkeliesa.
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OrtBer Ha Bonpoc 19.

IToBepxHOCTH LUCTEPH AT XpaHSHUS HE(PTEIPOIYKTOB OKPAIIUBAIOT ceped-
PHUTOHOM, T K. PAaCTHTEJbHOE MO OTTaJKMBAaeT BOAY, a alIOMHMHHII 00Opasyer
MPOYHYIO OKCHIHYIO IUICHKY ITPY OKUCIICHUH.

OrtBer Ha Bonpoc 20.

Kopposuu Oyner nmoxseprarscst Tpy0a, T K. XKeJe30 0osee akTUBHBIH MeTail,
HauboJsiee BBIPOKEHO pa3pylICHHE B MECTe COCOMHEHMS KpaHa M TPYOBI, T K.
Meib, BXOJAIast B COCTaB JIATYHH, OyJeT ABIATHCSA KaTOJOM B JaHHOM HpoLiecce.

OrtBer Ha Bonpoc 21.

B mporiecce anekTposinza pacTBOpa Ha Karole MOXET BOCCTaHABIMBATHCS
nrbo MeTasI, MO0 BOJa, a Ha aHoje — JMOO aHHOH, MO0 Boja. B mporecce
JJIEKTPOJIU3a PACILIABA HA KATOJIE BCETa BOCCTAHABIMBACTCS] METAILT, & HA AHOJIE
AHUOH.

OtBer Ha Bompoc 22.

DNEeKTPOIN30M PACIIaBOB, HO HE PAcTBOPOB COJICHl, MOXXHO MOJYy4YHTh Me-
TaJUIbl, CTOSIIKE B PSAY HANPSDKEHWH METAJUIOB OT JIUTHUS O aJIOMHHHMS (BKIIIO-
YHUTENBHO).

OTBeT Ha Bonpoc 23.
-)
a) K Ba®* +2¢” — Ba’

)
A 2ClI —2¢ > CL°

BaCl, ., — Ba + Cl,
)
6) K 2H,0 + 2¢” — H,’ + 20H"
)
A 2CI'—2¢ — CL°

BaCl, + 2H,0 — Ba(OH), + Cl,T + H,T

OtBet Ha Bonpoc 24.
()
a) K 2H,0 + 2¢” — H,’ + 20H"
)
A 2H,0 — 4e” — 0,° + 4H"
3J1-3
2H,0 — 2H, + O,
)
6) K 2H,0 + 2¢” — H,’ + 20H"
Mn*" +2¢” — Mn°
)
A2l —2¢ > 1,

2Mnl, + 2H,0 — Mn(OH),4 + 21,4 + HyT + Mn
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OrtBer Ha Bompoc 25.
)
a) K 2H,0 + 2¢” — H,’ + 20H"
+)
A 40H —4e — 02 + HzO

2H,0 — 2H,T + 0,1

)
6) K 2H,0 + 2¢- — H,’ + 20H"
)

A 2ClI —2e - Cl’

SrCl, + 2H,0 — Sr(OH), + CLT + H,T

)
B) K Cu® +2¢” — Cu’
) .
A 2CI' —2¢ — Cl,

CuCly ., — Cu+ CL,1

-)
r) K 2H"+2¢" - H,
)
A 2CI —2¢ —» Cl,

2HCI,, - HyT + Cl, 1
1) K 2H,0 + 2¢ — H, + 20H"
43¢ >
)
A 2H20 —2e — 02 + 4’1‘14r

2CH(NO3); + 2H,0 —> 2Cr + 6HNO; + Hy T + 20,1

OTtBeT Ha Bonpoc 26.
()
a) K(Cu)Ag" + le” — Ag®
(+)
A(Cu)Cu’ - 2¢” » Cu?*

Cu + 2AgNO; — Cu(NOs), + 2Ag)
©
6) K Ag'+1e — Ag°

()
A 2H20 —4e — 02 + 4[‘[4r

2J1-3
2AgNO; + 2H,0 — 4Ag + O, + 4HNO;
B ciyyae pacTBOpUMOro aHOa OKHCIISICTCS METAILT aHO/Ia HECMOTpS Ha MPH-
POy aHHOHA.

OrtBer Ha Bonpoc 27.
)
I K Ag'+1e > Ag’
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)
A 2H,0 —4e — O, +4H"

-)
I. K Cu**+2¢ -’

+)

A 2H20 —4e —> 02 + 4[‘[4r

Cuauana paspszarcs nonsr Ag', satem Cu”* (Ha KaTone), B TeUeHHE BCEro
3TOTO BPEMEHH Ha aHOMe GyJeT OKMCIATECS BOJA.

OrtBer Ha Bonpoc 28.
CuC12 +Fe > FeC12 + Cu
m(CuCl,) 27

n(CuCh> =\p(cuct,) 135

= 0,2 MOJIb
m(Fe) 14

n(Fe) =N1(Fe) ~ 56

Keneszo naxoautcs B n30bITKe, o3TOMy pacueT 6ynem Bectu o CuCly:

n(Cu) = n(CuCl,) = 0,2 mosb

m(Cu) =n(Cu) - M(Cu)=10,2 - 64=12,8 (1)

Otsetr: m(Cu) = 12,8 1.

=0,25 monp

OrtBer Ha Bonpoc 29.

/n + HzSO4 i d ZHSO4 +H,

1. myp, =500 M - 1,14 r/Mn =570 T

m(H,SO4) =0,2-570r=114r

2. m(H,SO,) = M(H,SO0,) - n(H,SO,4) = 98 r/momnb - 1 Mo =98 1
m(ZnSO,) = M(ZnSO,) - n(ZnSO,4) = 161 r/monsb - 1 mons = 161 T

114r XT
Zn + HzSO4 e ZHSO4+ H2
98 r 161
114 x

. =—;x~ 187,31 (ZnS0Oy)
98 161
OtBer: m(ZnSOy4) = 187,3 1.
OrtBer Ha Bonpoc 30.
Cu + Hg,(NO;), — Cu(NO;), + 2Hgd
1. Menp HaxoauTCs B U30BITKE, IOATOMY pacueT OyaeM BecTr o Hg,(NO3),.
m(Hg,(NO3),) = 0,2 - 131,51 =263 1

2. m(Hgy(NO;),) = M(Hga(NO3),) - n(Hga(NO3),) =
=526 r/monb - 1 /Mo =526 T
m(Hg) = M(Hg) - n =201 r/mons - 2 montb =402 T

XT 26,31 XT
Cu+ ng(NO3); —> Cu(NO3)2 + 2Hg
641 526 402 r
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263 x _263-402

. = ;X =20,1 r (H
526 402 526 (He)

ﬁzi; x = 26:3:64 =327 (Cu)

526 64 526

4. m'; = my, — m(Cu) + m(Hg) =100-3,2+20,1=1169r
Oteer: m',; =116,9 1.

OtBet Ha Bonpoc 31.
XT 56n

Mg + 2HCl — MgCl, + H,T
MgO + 2HCI — MgCl, + H,0
1. V(H,) =V, - n =224 n/mons - 1 monb =224 1
m(Mg) = M(Mg) - n(Mg) = 24 r/monb - 1 mostb =24 1
XT 61
Mg + 2HCl — MgCl, + H,T
24r 2241
X 5,6 5,6-24
L —=——;X=——=6T
24 224 22,4

m(Mg) _6r

3. o(Mg) = 8_r =0,75 nmm 75%

CcM
OtBet: ®(Mg) = 75%.
OtBer Ha Bonpoc 32.
Fe + 2HC1 — FeCl, + H, T Mg + 2HCI — MgCl, + H, T

ITycTh B CMeCH COMEPXKUTCS a T Kene3a u b T maraus. Toraa
ar X1

Fe + 2HC1 — FeCl, + H,T

56r 224 1
a_ x . X= 22,4a 1 (H,) Beigenmiocs B pesynbsTare 1-if peaknun
56 24 56 00 pesy peaiL
br X
Mg + 2HCI — MgCl, + H,T
24r 224 n
i - x* . X = 22,4b 1 (Hy) Beigenuiocs B pe3ynbrare 2-ii peakiuuu
24 247 2 07 pesy peatit
22,4a 22,4b
— 4+ =448
VH) = 56 24
a+b=8

[Mosyuwsu cUCTEMy ypaBHEHHUH, PEIIMB KOTOPYIO TOIYIaeM:
a=8-b
22,4(8-b) N 22,4b
56 24

4,48
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67,2(8—-b)+156,8b _
168

98,6b — 537,6 = 752,64
b=24r
a=8-24=56r
m(Mg)=24r
m(Fe)=5,6r
Otset: m(Fe) =5,6 r; m(Mg) =24 .

4,48

OrtBer Ha Bonpoc 33.
Fe, Oy
72,36 27,64
56 16
Fe;0, — obuias popmyna
Otsert: Fe;0,.

=1,292:1,7275=3:4

OrtBer Ha Bonpoc 34.

XT 0,28
1) C+ 02 = C02
12r 22,4 n
X_028 12:028 oo
2 224 224
2) (C) = O =01’—1)5=o,015 o 1,5%

CT

OtBet: ®(C) =1,5%.

OTBet Ha Bonpoc 35.
2Na + 2H20 — 2NaOH + H,

NaOH + HCl — NaCl + H,0

1. m(HC1)=0,015-29,2=0,438 r

w = w =0,012 moip
M(HCI) 36,5

n(HCI) = n(NaOH) = n(Na) = 0,012 monb

3. m(Na) = M(Na) - n(Na) =23 - 0,012=0,276 ¢
m(Na) 0,276

2. n(HCl) =

4. ®(Na) = = 0,552 umm 55,2%
m06p >
Otget: ®(Na) = 55,2%.
OTtBeT Ha Bonpoc 36.
1,344 n

2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,T

m(Al) = M(Al) - n(Al) =27 r/moins - 2 Mo = 54 T
V(H,) =V, - n(H,) = 22,4 1/mons - 3 Mo = 67,2 T
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XT 1,344 n
2Al + 2NaOH + 6H,0 — Na[Al(OH),] + 3H,T
54r 67,2 1

x 1,344 54-1,344
—= X = =1,08r
54 67,2 67,2

3Cu + 8HNO; — 3Cu(NO3), + 4H,0 + 2NOT

t 04r
ZCU(N03)2 — 2Cu0O + 4N02 + 02
n(Cu0) =€) _ 4 605 moms
uO)

n(Cu(NOs),) = n(CuO) = n(Cu) = 0,005 Mo
m(Cu) = n(Cu) - M(Cu) = 0,005 mois - 64 r/mosis = 0,32 1
My, = m(Al) + m(Cu) = 1,08 + 0,32 = 1,4 (1)

m(AD _ %: 0,7714 wm 77,14%

CILI >
o(Cu) = 100% — w(Al) = 100% — 77,14% = 22,86%
Otset: w(Al) = 77,14%; o(Cu) = 22,86%.

o(Al) =

OTtBet Ha Bonpoc 37.

Fezo3 + 3H2 — 2Fe + 3H20

1. m(Fe,05) = 0,8 - 1000 kr = 800 xr

2. m(Fe,05) = M(Fe,0;) - n =160 xr/kmomns - 1 kmonb = 160 kr
m(Fe) = M(Fe) - n = 56 xr/kmouts - 2 kMoJib = 112 kr

800 kr X KT
Fe,O; + 3H, —» 2Fe + 3H,0
160 xr 112 xr
ﬂzi;x:—goo'112 =560 xr (Fe)
160 112 160

_ m(Fe) _ 560 kr _ 595,75 kr

Mgy =
o(Fe) 0,94
OrteeT: myy = 595,75 kr.

§19. Hememannw

OTset Ha Bomnpoc 1.
DJeMeHThI-HEMETAJUIBI OTHOCAT K p-3JIeMeHTaM, 3a uckitouenneM H u He (s-
JJIEMEHTEI).

OtBet Ha Bonpoc 2.
Buorennsivu seisrores C, H, O, S, P, N.

OTset Ha Bomnpoc 3.
BasieHTHbIC BO3MOYKHOCTH aTOMOB HEMETAJUIOB OIMPEACISIFOTCS HATUYHUCM
HECTIAPCHHBIX AJICKTPOHOB U HEMOAEICHHBIX JIICKTPOHHBIX Tap.
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0 1s%2s%2p*

Is @25@ 2DM

Kucnopos Bceryia sIBISIETCS IBY XBAICHTHBIM.
%% S 1s%2s%2p%3s%3p*

1s (N] 2s [N] 20 (NININD 3s (N3p (NI T] [T T T 1]

Cepa sBisIeTCSs IBYXBaJICHTHOM.
A

3s(NJ3p AT l3a AT T T 11

Cepa sBIETCSA YEeTHIPEXBAJICHTHOM.
ok
S

3s (Al o[ 3a AT T 11

Cepa sBJISI€TCS 1IECTUBAIIEHTHOM.

OrtBer Ha Bonpoc 4.

Pa3nooOpasue ¢Qusnueckux CBOICTB HEMETAUIOB OOBSCHACTCS MPUPOIOI
BEILECTBA.

a) a30T, KUCIIOPOI, XJIOp

0) 6pom

B) HOJI, cepa

OTBeT Ha Bompoc S.

1) Si + 2F, - SiF,

Si® —4e¢” — Si** |BoccTanoBUTEND
F,’+2¢ — 2F ! |okuciurens

2) S+ 2H,S04 — 3S0O, + 2H,0
S°_4e” —>S™ |BoccranoBuTeND
S™+2¢"— S™ |okucnuTenH

3) 2P + 5Cl, — 2PCl;

P’—5¢ > P BOCCTAHOBHTEJIb
CL° +2e” — 2CI" |okucATEND

4) 3H, + WO; — W + 3H,0
H,’-2¢"— 2H" |BoccTanoBuTEND
W+ 66" — WO
5) Cu + Br, — CuBr,
Cu’—2¢ — Cu*
Br20 +2e — 2Br |OKUCIUTEIb

6) C + 4HNO; — 4NO, + CO, + 2H,0
C’—4e —»C™  |BoccranoBuTens
N+ 1le"— N™ |okucnurens

7)C +0, - CO,
C’—4e > C™  |BoccranoButens
0.’ +4e”— 207 |okucIHTED
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8) Si + 2NaOH + H,0 —> Na,SiO; + 2H,T

Si’— 4e” — Si™*  |BoccranoBurens
2H™' +2¢ — H,® |oxucnurens

9) H, + S—> st

H,’-2¢ — 2H" |Boccranosurens
S%+2¢ > §7 OKHUCJIUTENb

10) 3Br, + 6NaOH = 5NaBr + NaBrO; + 3H,0
Brz0 +2¢ — 2Br’! OKHUCJIUTEIIb

Br,” - 106" — 2Br">  |BoccTaHOBHTENH

11) Br, + H,S — S{ + 2HBr

Brz0 +2¢ —2Br! |okucmurens

S2-2¢ —»¢° BOCCTAQHOBHTEIb

12) 3S + 2KClO; — 3S0, + 2KCl

S'_4e > s™ BOCCTaHOBHTEIb

CI" + 6e"— CI”' |okucnurens

13) 6Li + N, — 2Li3N

Li’—1le - Li"
Ny’ + 66— 2N~

OKHMCJIUTEIIb

OTtBeT Ha Bompoc 6.

Boma obmamaeT aHOMAaITbHO BBICOKOM TeMIEPaTypol KUMEHHs (OTHOCHTEIIHHO
JPYTUX XaIbKOT€HOBOZOPOJIOB) 32 CUET 00pa3yeMBIX IPOYHBIX BOJOPOJHBIX CBSI-
3eif MeXXTy aTOMaMy KHCIOpPO/ia M BOZOPO/Ia COCETHIX MOJIEKYIL.

OTtBeT Ha Bomnpoc 7.

Takoe paznuume CBOWCTB OOBACHIETCS YBEIMYEHHEM paaHyca aTOMOB B
IpyIax CBepXy BHHU3, a CIEAOBaTeIbHO ociabieHueM cpszeil H—X, mostomy
CHJIaH Ha BO3[yXE€ BO3TOPAETCs, a MOAOBOJOPO] Pa3IaraeTcsi Mpu HeOGONBIIOM
HarpeBaHuu.

OtBer Ha Bonpoc 8.

1 3 4 5,
1) S<=—= S()z_> SO3_> H2804 BaSO4

62 9 10
N 2s/ © Naso

H

1.S+0, = SO,

2. S0, +2H,S — 3S + 2H,0
3. 2802 + 02 i 2803

4. SO; + H,O — H,S04

5. H,SO, + Ba(OH), — BaSO4) + 2H,0
6. 2H,S + SO, — 38 + 2H,0
7.8+ H, — H,S

8. 2st + 302 g 2502 + 2H20

9. SO3 +2NaOH —» NHQSO4 + Hzo

10. Na,SO, + BaCl, — 2NaCl + BaSO,4
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2) GHsCl =+ c123—4— HCI—>> CaCl,—> AgCl

X
FCC13 CzH4C12
Vo

1. C,Hg + Cl, - C,HsCl + HCl1

t
2. 3Cl, + 2Fe — 2FeCl,
3. C2H4 + Clg i C2H4C12
4. C12 +H, > 2HCI
5.2HCl + Ca(OH), — CaCl, + 2H,0
6. CaCl, + 2AgNO; — Ca(NO;), + 2AgCIL

3) CHlg = CoH = CH, <> C—*> CO—> CO, > Na,CO;
€Oy~ Ca(HCOy), <> CaCO; +~

Cakr

1.3C,H, — C4¢Hg
t

1500 °C
.2CHy — CH,+3H,

[\

t
.C+2H,—> CH,
.2C+0, > 2CO
.2CO + 0, —» 2CO;,
. C02 +2NaOH — N32C03 + Hzo
. Na,COj; + Ca(OH),— CaCO3d + 2NaOH
. CaCO; + H,O + CO, > Ca(HCO3)2

0N L bW

t
. Ca(HCO;), = CaCOs + H,0 + CO,T

Ne)

NH;— 11\12—3> NO— NO,—>> HNO;—> NH,NO; —> NH;
2 6

4)

. 4NH; + 30, = 2N, + 6H,0
N, + 6Li — 2LisN

.N; + 0, =» 2NO

.2NO + 02 — 2NO,

.4NO, + 2H20 +0, > 4HNO3

W W N =

=)}

t

.CHy + HNO3 - CH3N02 + H,0
p

7. HNO3 +NH; —»> NH4NO3

t
8. NH,NOj; + NaOH — NH; T + NaNO; + H,0.
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OtBer Ha Bompoc 9.

1 2 3 4 5 6
1) P-Ls P,Oc~%» H,PO > NaH PO~ Na,HPO ;~>>Na PO~ Ag PO,

1.4P + 50, > P,O4

2. P205 + 3H20 d 2H3PO4

3. H3PO4 + NaOH —» NaH2P04 + Hzo

4. NaH2P04 + NaOH —» NazHPO4 + HzO

5. NazHPO4 + NaOH —» Na3PO4 + Hzo

6. Na;PO, + 3AgNO; — Ag;PO, + 3NaNO,

Ca(OH), 1 . . or O
2) 2 H20<_ I‘Iz_> (jH4__> (jH:;Cl\7A
H,S0, CH;OH
1. Ca+ 2H,0 — Ca(OH), + H,
2. S0O; + H,0O — H,SO4
3.2H, + O, —» 2H,0

t
4.C+2H,—> CH,4

Yo
5. CH4 + Cl, = CH;CI + HCI
6. 2CH;Cl + 2Na — C,Hg + 2NaCl

NaOH
7. CH3Cl+ H,0 — CH;0H + HCI

3) KNO;—> 0, > Na,0,—> 0,—> CO—> CH;0H—> (O,

41(1)5

t
1. 2KNO; = 2KNO, + O,
2.2Na+ 02 i d N3202

t

3. 2N3202 = 2N320 + 02

1000 °C
.30, — 203
.20 > 30,
.0, +2C—>2CO
. CO + 2H, - CH;OH
. 2CH3OH + 302 i 2C02 + 4H,0

[N e NV, NN

4) 510,~1> Si 2> Mg,Si—2> SiH,~ Si0,~> Na,SiO;—> H,SiO;

1. Si0, + C — Si+ CO,

2. Si+2Mg — Mg,Si

3. Mg,Si + 4HCl — 2MgCl, + SiH,

4. SiH, + 20, — SiO, + 2H,0

5. Si0, + 2NaOH — Na,SiO; + H,0

6. Na,Si05 + 2HCl — H,Si034 + 2NaCl
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OrtBer Ha Bonpoc 10.

a) 4NH3 + 302 d 2N2 + 6H20

2N — 66" — N, — BoCCTaHOBHTEND
6) 2NH3 + 3BI'2 —> N, + 6HBr

N7 - 6e” — N,* — BoccranoBHTEND
B) 2NH; + 3CuO — N, + 3Cu + 3H,0
N2 - 6e”— N,” — Boccranosurens

OrtBer Ha Bonpoc 11.

CxoxactBa B cBoiictBax CO, u SiO,, H,CO3 u H,Si03; 00BACHSIOTCS TEM, YTO
C u Si Haxogsres B [V rpynme riaBHOI HOATpyNITEL psiIOM HO BepTHKAIH. Pas-
IU4Hst OOBSICHSIOTCS TE€M, YTO paJiyC aToMa KpeMHHUs OoJblle pagnyca aroMa
yIJiepo/ia, 03TOMY OH 00pa3yeT HEMHOIO MEHee NPOYHbIe CBSI3H, a TaKXkKe CO-
€IMHEHHSI KPEMHHS MIPOSBIISIOT OoJiee cIa0blif KMCIOTHBIA XapakTep, 4eM COOT-

BETCTBYIOIIME COCAMHEHUS YIIEPOaa.

50

OrtBer Ha Bonpoc 12.
2NaOH + st g NaZS + 2H20
NaOH + H,S — NaHS + H,0

m(NaOH) 10

n(NaOH) =/ X 0m) ~ 40

m(H,S) 20
n(Hz8) = M(H,8) ~ 34 = 0,588 moxp

= 0,25 momnb

Tak xak H,S Haxomurcst B u30bITKe, TO 00pa3yercs conb NaHS.
n(NaHS) = n(NaOH) = 0,25 monb
Otset: n(NaHS) = 0,25 mons.

OrtBer Ha Bonpoc 13.

P205 + 3H20 d 2H3PO4

1. m(H3PO4) = M(H3POy) - n =98 kr/mounb - 2 kmoiib = 196 kr
m(P,0s5) = M(P,0s5) - n =142 kr/momnsb - 1 kmons = 142 xr

X KT 98 kr

P205 + 3H20 i 2H3PO4
142 xr 196 xr
142-98
X B =71 xr (P,05)
142 196 196
m(P,05) 71
3. myy = o(P,0s) 04 177,5 xr

OrtBet: m,, = 177,5 kr.

OTBet Ha Bonpoc 14.

XT 11r
CaCO; + 2HCl — CaCl, + H,0 + CO,
100 r 44
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x 11 11-100

L —= ;X =
100 44 44

m(CaC0;) _ % = 0,833 wm 83,3%

=251 (CaCO;)

2. ®(CaCOy) =

3B

OtBet: ®(CaCOs3) = 83,3%.

OrtBer Ha Bonpoc 15.

mg, =250-0,95=2375r

Ven - :ﬂ =297 mn
p 0,8

OtBet: Vo, =297 M.

OrtBer Ha Bonpoc 16.

1. C+NaOH %
Si + 2NaOH + H,0 — Na,SiO; + 2H,T
CaCO; + NaOH =
V(H,) =V, - n1=22,4 n/mons - 2 Mons = 44,8 11
XT 22,41
2. Si+ 2NaOH + H,0 — Na,SiO; + 2H,
28T 448 n
X _ 22,4 Cx = 28-22,4= 141 (Si)
28 448 44,8
3.C+HCl >~
Si+HCI >~
XT 2,24 1
CaCO; + 2HCI — CaCl, + H,0 + CO,T
100 22,4 n

X 2,24 ‘= 2,24-100
100 224° 22,4
4. m(C) = m,,, — m(Si) - m(CaCO3)=34-14-10=10r
OtBet: m(Si) = 14 r; m(CaCO3) =10 r; m(C) =10 .

=10T (CaCOs)

OrtBer Ha Bonpoc 17.

NH3 + H3PO4 - NH4H2PO4

2NH3 + H3PO4 - (NH4)2HPO4

3NH3 + H3PO4 —> (NH4)3PO4
V. 224

n(NH;) =— = —=—=10,1 monp
v, 224

m(H;PO,) = 0,49 - 20 =98

H;P
mHPOY) _ 98 _ 1 o

n(H;POy) =
sk M(H,PO,) 98
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Tak Kak MOJIFHOE COOTHOIIEHHE peareHToB 1:1, To oOpasyercs cojb
NH4H,PO,

n(NH4H,PO,4) = n(NH;) = n(H;PO,4) = 0,1 monb

m(NH4H,PO,4) = M(NH4H,PO,) - n= 115 r/mons - 0,1 Mot = 11,51

Oteer: m(NH4H,PO,) =11,5T1.

OTBet Ha Bonpoc 18.
SiyHy + O, — SiO, + H,0

m(Si):%- 12=5,6r

m(H)=6,2-5,6=0,6T
X: =E : % =0,2:0,6 =1:3

28 1
SiH; — mpocreiimas popmyia
M(SiH;) =28 + 3 - 1 =31 r/momb
M,er = 2,14 - 29 = 62,06 r/™mM011b
Si,Hs — uctunnas Gpopmyna
Otger: Si,Hg.

OTBet Ha Bonpoc 19.

Pt
4NH; + 50, = 4NO + 6H,0
2NO + 02 d 2N02
4N02 + 2H20 + 02 — 4HNO3
n(NH;) = n(NO) = n(NO,) = n(HNO;)
mHNOs) _ 63 _ 1 \ivors
M(HNO;) 63
n(NH3) = 0,1 Mwmoas = 100 kmonb
V(NH;) =n - V,, = 22,4 M>/kmonb - 100 kmoinb = 2240 m>

V(NH 2240
V’(NH}) — ( 3) —

= =23579M°
Otser: V'(NH;) = 2357,9 M’

n(HNO;) =

n(NH;) 0,95

OrtBer Ha Bonpoc 20.
1500 °C
2CHy; —» GCH,+3H,
1. V(CH,) =300 11 - 0,96 = 288 1
2. V(CHy) =V, - n=22.4 a/mois - 2 mojb = 44,8 1
V(C,H,) =V, -n=224 n/moins - 1 moib =22,4 1

288 1 1500 °C X I
2CH, —B%°C ,C,H,+3H,
44,8 1 22,4 1

; 288  x .X_22,4-288
" 448 224° 448

=144 n (C2H2)
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4. V'(C,H,) = V(C,H,) - n(C,Hy) = 144 - 0,65 =93,6 n
Otset: V'(C,H,) = 93,6 n.

OrtBer Ha Bonpoc 21.
CH,
o(H) =100% — o(C) = 100% — 88,9% = 11,1%

_889 AL og111 =23
12 1

C,H; — mpocreiimas Gpopmyra

M(C,H3) =212 +3 - 1 =27 r/mois

M, = 1,86 T - 29 = 54 r/mo1B

C4Hg — uctunnas popmyna

T.K. BEIIECTBO pearupyer ¢ aMMHAYHBIM PacTBOPOM OKCHIa cepedpa, TO 3TO
TePMHUHAIBHbIN aJKUH, T.€. CTPYKTYpHas hopmya:

CH=C—CH,—CH;
Orser: CH=C—CH,—CHj,

§ 20. Kucnomot opzanuueckue u Heopzanuueckue

OrtBer Ha Bonpoc 1.

CreneHp AIEKTPONIMTUYCCKOH JICCOIMANY B OECKHCIOPOAHBIX KHCIIOTax
3aBUCHT OT MOJAPHOCTH cBsi3n H—X: 4eM MeHbIe pa3HOCTH JJIEKTPOOTpPHULA-
TENBHOCTEH, TeM CHJIbHEe KHCIIOTa, a TaKXKe OT pajuyca aroMa dJIEeMEHTa: 4eM
GoJblle paguyc, TeM CHIbHEE KHCIO0Ta. B kuciopoziconepkalux KMCIOTax cTe-
HEHb AJICKTPOJIUTHYECKOH MCCOMaiy TeM Ooublie, 4eM 0oJIblee KOJINYeCTBO
aTOMOB KHCIIOPO/Ia CBSI3aHO ¢ 31eMeHTOM, X=0 T K. OHM TOJApU3YIOT CBA3b O—
H. Hanpuwmep,

& & 8+(/>o6
a) H—>O—>N\
o

&+ &6— &\ O—
H—=0—N=0

B Mozekyie a30THO# KHCIOTHI 2 aTOMa KHCIOpOa CBA3aHBI C aTOMaMH a30Ta
(momumo H—O), OHU OTTATHBAIOT HA ceOs AIEKTPOHHYIO IUIOTHOCTH, TEM ca-
MBIM CHJIbHO ToJisipusys cBsizb O—H. A B MosiekyJsie a30TUCTOM KUCIOTHI TaKOH
aToOM KHCJIOpoJia OJIuH, 1o3ToMy cBsizb O—H 31ech MeHee noJsipHas, a ciie/[oBa-
TEJILHO CTCTICHB JIUCCOIUAIIMN MEHBIIIE.

o—
5+ 5 o420
6)H —-o—»a\%o
N7 6+

0
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&
H—=0— C;a

Paccyx/asi aHAJIOMMYHO, NPUXOJUM K BBIBOIY, YTO CTEINECHb JUCCOLMAIIMN
HCIO, 6onbmie crenenu aucconuanuu HCIO.
N
—> —
B) H ~a h
8+ 8 /

H—>O/ bo

CreneHp IUCCONMALMM CEPHOM KHCIIOTHI OOJBINE CTENEHH IUCCOLHAINN
CEpPHUCTON KHUCJIOTHI (AHAIIOTHYHO).

OtBer Ha Bonpoc 2.
(0]
a) B mouekyie CH3—CH2—C< pajuKan BJIMsET HA KapOOKCHI, T K.
OH
SBJISSICH TIPE/ICTIbHBIM, OTTAJIKUBACT OT ce0s IEKTPOHHYIO INIOTHOCTH (00Onamaer
+1 adppexrom), TeM caMbIM yYMEHBIIAS NOIAPHOCTH cBsi3u O—H, kucmora craHo-
=
BUTCS crabee (H—C\ , TIe HeT pajiuKaia sBJISeTCsl KUCIOTOH cpefHel cH-
OH
JIBI).
6) KapOoxkcui Biusier Ha pafuKal, T K. OTTATUBACT JIEKTPOHHYIO IUIOTHOCTh
Ha ce0s, TeM CaMbIM JieJ1asi OABIKHBIMH OL.-BOJOPOJIHBIC aTOMbI, KOTOPbIE MOTYT
3aMeIaThCsl Ha aTOMbI T'aJION€HOB.

¢} P o
= Kp
CH3—CH2—C\ + Cl, — CH3;—CH—C
OH | OH
Cl
B) KapOoHwmnpHas rpynma BIHseT Ha THAPOKCHI, T.K. OTTSATUBas Ha ceds
JJIEKTPOHHYIO TJIOTHOCTH U JAenaeT cB13b O—H MeHee mpodHOii, ueM, HanpuMmep,
B CITUPTAX.

+ HCI

/ N\

20 =
CI‘I3—CH2—C\ +NaOH—> C:H:;—CI'IZ—C\ + HZO
OH ONa
CH3*CH2*CH2*OH + NaOH 74
r) I'mapokcun Bnuser Ha kapbonwi, mostomy cBsisb C—Q 3xmech Oosee
MPOYHAsi, YeM B KapOOHMIIBHOMN IPYIIIIE aibJerUJI0B.
40
CH3—CH2—C\ + HCN
H

CH3—CH2—|CH—OH

CN
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0
=
CHy—CH,—CZ_ +HCN —*»

OH
OTset Ha Bomnpoc 3.
?
0 0 0 0
pZ — pZ Z
ey, CH,C—ZL cH—cZ ccli—CZ
OH OH OH OH
Cl

YBCJIMYCHUC CUJIbI KUCJTIOThI

B Monexynax XJIOpIpOU3BOJHBIX YKCYCHOM KUCIIOTBI aTOM XJIOpa B pajuKaie
OTTSTMBAeT Ha ce0sl JIEKTPOHHYIO IUIOTHOCTh, TEM caMbIM CHmKas +I a¢ddexr
paaukana u ocnabdisas cea3sp O—H, M03TOMy XJI0pIPOU3BOIHBIE KUCIOTHI Ooee
CHIIBHBIE, YeM caMa YKCyCHas Kuciora. Hem 0oJiblie aTOMOB XJIOpa B pajuKaie,
TEM CHJIbHEE KHCIIOTA.

OtBet Ha Bonpoc 4.

KOHIEeHTpHPOBaHHbIE a30THAS M CEPHAsi KUCIOTHI SBISIOTCS OYEHb CHIIbHbI-
MH OKHCJTHTENIAMHI M B POITH OKHCIUTENS BRICTyTaoT He H', a Hutpar u cymsdar-
HOHBI, TIO3TOMY JIOTUYHO OXHIATh, YTO B Pe3yJbTaTe TaKHX PEaKIUH ITOIydaroT
Jpyrue BelecTsa, a He oopa3syercs Bogopoxa H,.

OTBeT Ha Bompoc S.

HCI + HNO; — NO + Cl, + H,0

2ClI —2¢ > Cl,’ |3 okucnseTcs, BOCCTAHOBUTED
N +3¢ — N |2 BOCCTaHaBIHBAETCS, OKHUCITHTEND
6HCI + 2HNO; > 2NO + 3Cl, + 4H,0

OT1BeT Ha Bompoc 6.

B monexyne HCI cBsi3p O—H menee npounasi, uem B moiekyie HF, T k. yBe-
JIMYMBACTCS JUIMHA CBS3U, TI03TOMY COOTBETCTBeHHO M kucinora HCl Gonee cuib-
Had, yeM HF, Ho Taxoke HF sBnsercs cnaboit KUCIOTOM, T K. MEXIy €€ MOJICKyJIa-
MH 00pa3yIoTCst BOJXOPOHBIE CBS3H, ¥ aTOMBI BOJOPO/IA CBSI3aHBI
¢ aToMaMH (Topa He TOJIBKO CBOEH MOJIEKYJIBI, HO €IIe X COCEIHEN.

OTtBeT Ha Bonpoc 7.

CHIIbHBIE KUCIIOTHI CpeaHue KUCIOTh Cna0ble KUCIIOTBI
HCI K=w |H,SO; K;=3107 |H,S K,=6-10"°
H,SO, K,=w |H;0, K;=7110" [HSi0; K;=2,2:10"
HNO; K=o |HCOOH K=1810" [HCIO K=510"
HCIO, K=w |HF K=6,610" |CHsOH K=10"
HCIO; K=o |HNO, K=4107"
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OtBet Ha Bonpoc 8.
m(HC)=0,12-730=87,6T

v, 33,6
my(HCI) = n, - M(HCI) =—2 - M(HCl) === - 36,5 = 54,75
L(HCI) = n, - M(HCI) v (HCD) 724 r

m ]

m(HCI) = m, +m, = 87,6 + 54,75 = 142,35
My 0 = My ppa + My(HCT) = 730 + 54, 75 = 784,75 ¢
m(HCI) 142,35
my_p, 784,75

Otset: o(HCI) = 18,14%.

o(HCI) = =0,1814 nmn 18,14%

OrtBer Ha Bonpoc 9.

1121 XT
SOZ + HzO 4 stO3
22,4 n 82r
11,2 :i; ‘= 11,2-82 — 41 1 (H,505)
24 82 22,4

\ 11,2
m(SO,) =n - M(SOy) =—- M(SO,) =—— - 64 =32 (r
(502) (80,) v (80,) 224 )
my(H,SO5) = 0,005 - 820 = 4,1 1
m(stO3) = ml(H2SO3) + mz(stO3) =41+ 4,1 = 45,1 T
My pa = My ppy + M(SO,) =820 + 32 =852 1

H 451
o(H,50y) = BH2503) _ 5L 600 i 5.20%
my_, 852

Otset: (H,S05) = 5,29%.

§ 21. Ocnosanusn opzanuueckue u HeopzanuuecKue

OTset Ha Bomnpoc 1.
DeHOT OTHOCUTCS K KMCJIOTaM, T.K. B BOJHOM PACTBOPE OH JAUCCOLMUPYET HA

(C% u H', a mo Teopuu KucnoT u ocHopanuii Benecrena, Haubonee YacTo Mpu-
MEHSIOLIEHCS] B OPraHMueCcKOM XUMUH, KUCIOTa — JOHOP NMpoTOoHOB. [1o Toi ke
Teopun benecrena ocHOBaHNE — AKILENTOP IPOTOHOB, HO3TOMY aHUIMH OTHOCST
K OCHOBAHUSIM, T K. OH IIPHCOEANHSACT IPOTOH B XMMHUYECKUX peakiusx. M run-
POKCO- ¥ aMHHOTPYIIIA SIBISIOTCS OPUCHTAHTaMH 1-rO pojia, MOITOMY aKTHBH-
PYIOT OpPTO- H TIapa-MOJI0KeHUS B OCH30JILHOM KOJIBIIE.

Ha sroM nmpumepe MOXXHO paccMOTpeTh nojoxenue reopun A.M. Bytineposa
0 B3aMMHOM BIIMSIHUM aTOMOB JIPYT Ha JIpyra B MOJIEKYJIE.

ben3on — ycroitunBas MoJieKyJa, layKe aTOMbI BOJOPO/A HPHU OOBIYHBIX YyC-
JOBUSX HE 3aMELIAIOTCS, HO IPU BBEICHUM B OeH30JbHOE Koiblo OH-rpymnmsl
nnu NH,-rpymnmsl aToMbl BOZOPOAA JIETKO 3aMEMIAI0TCs, HapUMep, Ha aTOMBI
Opoma.
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OH OH
Br Br
+3Bp —> + 3 HBr
Br
NH, NH,
Br Br
+3 Br2 [ + 3 HBr
Br

OrtBer Ha Bonpoc 2.
(CeHs),NH, C¢HsNH,, NH;, C,Hs—NH,
YCHUJIEHHE OCHOBHBIX CBOMCTB

>

Judenunamun sBusercss oueHb caadbiM ocHOBaHUeM, T K. CgHs obmamaer —
M sddekTom, OTTATHBAET Ha ce0s AIIEKTPOHHYIO IUIOTHOCTD, JEIOKAIH3YS W3-
OBITOYHBIN OTPHUIIATEILHBIN 3apsi/I HA aTOME a30Ta M CHIKasi OCHOBHBIC CBOWCTBA
(o cpaBHenuto ¢ NH;). B Morekyiie aHWIMHA TOJBKO OJUH (PSHUIT pauKall, 1mo-
3TOMY 37eCh OTPHIIATEIBHBIN 3apsi/ ACTOKAIN30BaH B MEHBIICH CTCIICHU, YEM B
nudeHnIaMuHe.

B monekyne stunamuna pagukain C,Hs— obmanaer +I addexrom, orranku-
BaeT OT cebsl MEKTPOHHYIO MUIOTHOCTh, POUCXOIHUT JIOKATHU3ALKUS OTPULATEhb-
HOTO 3apsia Ha aToMe a30Ta, 4YTo obecreunBaeT Oosiee aKTUBHOE B3aHMMOJEHCT-
BHE C IPOTOHOM, T.€. YCHJIMBACT OCHOBHBIE CBOICTBA 110 cpaBHEHHIO ¢ NHj.

OtBer Ha Bonpoc 3.

CH, ouep ycroifunBas MOJIEKyJia, HO BCTYIACT B PEAKIUH 3aMCIICHUS C KH-
CJIOTaMU, T.C. MPOSBISICT ciiadble OCHOBHBbIC CBOiicTBa; NH; Takke mposBisieT
ocHoBHbIe cBoiicTBa, H,O — amdotepHoe BemectBo, HF — crnabast kuciora.

OTBet Ha Bonpoc 4.

NH; — ocnoBanue cpeaueit cuisl, PH; — crnaboe ocHoBanue, AsH; — ere
bomee cmaboe ocHoBanue, SbH; — ouenp cinaboe ocHoBanme, BiH; — oucHb
c1aboe OCHOBaHHME.

Tak kak B rpyIIie CBEpXy BHU3 YBEIHMYHBACTCS PAJUyC aTOMa, T.C. YBEIUYH-
Baecs JnuHA CBsi3u D—H B Mouiekyne, cBS3b OCIAOIseTCs, aTOMBI BOJOPOJA
CTaHOBSITCSl OOJiee MOJBKHBIMHU, YCUIIMBAIOTCS KHCJIOTHBIC CBOICTBA M 0cCiab-
JISTIOTCSI OCHOBHBIE.

OTBet Ha Bompoc S.
2Na + 2H,0 — 2NaOH + H,T
m;(H,0)=p-V=130ma- 1 r/Mmn=130r
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m(Na) 69 _
M(Na) 23
m(H,0) 130 r
M(H,0) 18 r
Tax xax H,O HaxoauTcs B U30BITKE, pacueT BEAEM 110 HATPHIO.
n(H,0) = n(NaOH) = n(Na) = 3 monp
m(NaOH) = M(NaOH) - n =40 r/mois - 3 Mmoab =120 T
my(H,0) =M(H,0) - n=18 - 3=154 (1)
m(H,0) = m;(H,0) — my(H,0)=130-54="76T
myp, = m(H,0) + m(NaOH) = 120+ 76 = 196 T
o(NaOH) = MNaOH) 120 _ ) 1 o 61,2%

m, 196
OtBet: ®(NaOH) = 61,2%.
THpumeuanue: Bo n3bexaHuu B3pbIBA, HATPHIA B TAKMX KOJIMYECTBAX JIydIllc B

n(Na) =

n(H,0) =

= 7,22 Moib

BOJly He OpocaTs.

OtBet Ha Bompoc 6.

2Na + 2H,0 —» 2NaOH + H,T
n(Na) :M = % = 4 Momb
M(Na) 23

n(NaOH) = n(H,0) = n(Na) = 4 moinb

my(NaOH) = n(NaOH) - M(NaOH) =4 - 40=160 T

m(H,0) =n(H,0) - M(H,0)=4-18=72r

m;(NaOH) =400 -0,05=20Tr

My, = My pe + M(NaOH) — m(H,0) = 400 + 160 — 72 = 488 (1)
m(NaOH) = m;(NaOH) + my(NaOH) = 160 + 20=180r

®(NaOH) _ m(NaOH) = 180 _ 0,3689 wnu 36,89%
my_ ., 88

B y4eOHuKe PUBOIUTCS HETIPABUIIBHBIN OTBET.

OtBet: ®(NaOH) = 36,89%.

HpuMettaHue: Bo uzbexanuun B3phbIBa, HanI/Iﬁ B TaKUX KOJIMYECTBAX JIYYIlC B

BOJly He OpocaTs.
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OTtseT Ha Bomnpoc 7.

X 11 16,21
CH;NH, + HCI — [CH;NH;]CI
224 n 67,51

x _l62 224162
224 6715° 67,5
V(CH;NH,) _ 5376
n(CH;NH,Cl) 0,8
Otget: V'(CH3NH,) = 6,72 1.

= 5,376 JI (CH3NH2)

V'(CH;NH,) = =6,72 1
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§ 22. Amghomepnuie opzanuuecxkue
U HeopzanuyuecKue coeouHeHus

OTset Ha Bomnpoc 1.

XpoM u Mapraser] — 3JIeMEeHTHI TOOOYHBIX TIOATrPYIII, TO3TOMY MOLYT IIPO-
SIBJISITh Pa3/IMYHbBIC CTCTICHH OKHCJICHHS U OOpa30BbIBATH Pa3lIUUHBIC COCIHHC-
Hust. Hanpumep, Cr(OH), — tunuuxoe ocxoBanue, Mn(OH), — TunmuHoe co-
equnenue, H,CrO, — tunuunas kucinora, HMnO, — TunuyHas KucioTa. JTH
COCIMHEHHUS MOMAPHO UMECIOT OJMHAKOBBIA KaYECTBCHHBIN COCTaB, YTO TO3BOJIS-
€T TOBOPHUTH O SIUHCTBE, HO MPOSIBISIOT MPOTHBOIMOJIOKHBIE XUMHUYECKUE CBO-
CTBa.

OTBeT Ha Bompoc 2.

Benku amdoTepHBI, T K. B UX MOJIEKYJaxX CONCPKUTCS 2 (YHKIHOHAJIbHEIC
rpymnisl, IpoTUBONONOXKHBIE 10 cBoifctBam: —COOH — xucnora, —NH, —
OCHOBaHHE.

AM}OTEpHOCTE MMOATBEPKAACTCS CIETYIONMMH CBOHCTBAMHU:

v Py

o % _
1. NHz—CHz—Cf = W+ HN—CHy, €L — [NH; CH,CO0 ]
OH | o
H
0 _0
2. NHrCHz—Cf + NaOH —= NH,—CH,—CZ_ + H,0
OH ONa
0
Z
3. NHy—CH;—CZ_ + HCl—= [HOOC—CH,—NH;]CI
OH

OTBet Ha Bomnpoc 3.

Cr(OH); + 3HCI — CrCl; + 3H,0
Cr(OH); + KOH — K[Cr(OH)4]
Al(OH); + 3HCI — AICl; + 3H,0
Al(OH); + KOH — K[AI(OH),4]

OtBet Ha Bonpoc 4.
2A1+ 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,

OtBer Ha Bonpoc 5.

12 kr X KT

ALO; — 2Al

102 kr 54 xr

12 _x X _12:54 =6,353 kr (Al)
102 54 102
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n= = 0,944 wn 94,4%
6,353

Ortset: n(Al) = 94,4%.

§ 23. I'enemuueckasn c6a3b Mexcoy Knaccamu opeanuiecKux
U HEOP2AHUYECKUX 6EeU4eCnE

OTBet Ha Bonpoc 1

a) Fe—1» FeCl,—2> Fe(OH);—>> Fe,0;— Fe—> FeS0,~%> Fe(OH),
7

Fe<2- FeO

t
1) 2Fe + 3Cl, — 2FeCly
2) FeCl; + 3NaOH — Fe(OH);4 + 3NaCl

t
3) 2Fe(OH); — Fe,05 + 3H,0

t
4) 2Fe,05 + 3C — 4Fe + 3CO,
5) Fe + H,SO, —> FeSO, + H,T
6) FeSO, + 2NaOH —> Fe(OH), + Na,SO,

t
7) Fe(OH)2 — FeO + HzO
8) FeO + C —» Fe + CO
6) S—> $0,~2> SO;—>> H,80,—> SO,~> S
1)S+0, - SO,
2) 250, + O, — 280,
3) SO3 + Hzo g HzSO4
4) S+ 2H2$O4 g 3802 + 2H20
5) SO, + 2H,S —> 38 + 2H,0
1 2 3 4 5 6
B) 1\12_> NH3_> NO — N02_> I‘H\IC):;_> NOZ_> N2
Pt
1) N, + 3H, — 2NH;

Pt
2) 4NH; + 50, = 4NO + 6H,0

3) 2NO + O, — 2NO,

4) 4NO, + O, + 2H,0 —> 4HNO;
5) 4HNO; —> 2NO, + O, + 2H,0
6) 2N02 +2S > 2802 +N,

r) Si—L> Si0,~2> Na,Si0;—2> H,Si0;—* Si0,—> Si—>> Mg,Si

|7

Si0,«2- SiH,
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1) Si+ 0, - SiO,
2) Si0, + 2NaOH — Na,SiO; + H,0
3) Na,Si0; + 2HCl — H,SiOs4 + 2NaCl

t
4) H,8i0; —> Si0, + H,0

t
5) Si0, + C — CO, + Si
6) Si + 2Mg — Mg,Si
7) Mg,Si + 4HCI - 2MgCl, + SiH,
8) SIH4 +0, > SIOZ + 2H20

1) Na—L> Na,0,~2> Na,0—2> NaOH— Na,(CO; —> 1\11ch03
6
NaNO,=Z- NaNO,

1) 2Na + 02 g N3202

2) Na,0O, + 2Na — 2Na,O

3) Na,O + H,0 — 2NaOH

4) 2NaOH + CO, — Na,CO; + H,0

5) Na,CO; + H,0 + CO, —> 2NaHCO,

6) NaHCO; + HNO; — NaNO, + H,0 + CO,T

t
7) 2NaNO; — 2NaNO, + O,

OtBeT Ha Bonpoc 2.
O
1 2 3 //O 4 5 7
H ls  ocH;

CH,~ C,H;0H

t
1)C +2H, - CH,
1500 °C
2)2CH, — GC,H, +3H,

2
”Hg ﬂ //O
CHy;—C{
H
0 0
4 . 4
4) CH;—C{ + 2[Ag(NH3)JOH CH3—C{  +2Agl + 4NH;M HO
H OH

3. GH, + H,0

4 H,SO,4 xonu Y
5)CHy—C  + GHsOH ——— = CH;—C + H,0O
OH O0—CyHs
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0
20 H,S0, 2
6) CHy—C + H,0 CHy—C{  + GH;OH
O—CyHs OH
7) C,Hs OH CH, + H,0
/ 4P
6) C = Al,C2CH > CH30H—4>H—C< —5>H—C< ~%-co,
H OH
t
1) 3C + 4Al — ALC,
2) ALC; + 12H,0 — 4AI(OH); + 3CH,
Yo
3) CH, + Cl, - CH;Cl +KCl
CH,Cl + KOH —> CH;0H + KCl
0
4) CHOH+ Cu0 —= H7 +cu +
) CH, —c{ H,0
H
0
% 7
S)H—C{ + AAg(NH3), JOH—H—C{  + 2Ag{ + 4NH;T + H,O
H OH
0
7
6)2H—C] + 0,200, + 2H0
OH

B) C-=CaCy2CoHy—2> 0O~ CH,,07 CoHOF2> CHy—C
|7
C~2-C0,<~2- CH;COOH

t

1) 2C + Ca— CaC,
2) CaC, + 2H,0 — Ca(OH), + C,H,T
3) 2C,H, + 50, —» 4CO, + 2H,

Yo
4) 6CO, + 6H,0 — C6H1206 + GOZT
5) C6H1206 g 2C2H5OH + 2C02

O

+ —t> 7 + +
6) C,H5OH + CuO CH3—C\ Cu + H,O

H
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O o

4 t 7
7) CHy—C{  + 2Cu(OH), —= CH;—C{  + Cu;0 + 2H,0

H OH

7
8) CH3—C\ + 20, — 2CO; + 2H,0
OH
9) CO, +2Mg — C +2MgO

OtBer Ha Bonpoc 3.

12r 2,241
2C,Ha,;OH + 2Na — 2C,Ha,;ONa + H, T
2(14n+18) 2240
12 224
2(14n+18) 22,4
n=3

C;H,OH — monexynsapHas Gpopmyita (IIpomaHo)
CH;—CH,—CH,—OH  mponanon-1

CH;—CH—CH; HPOIaHON-2
OH
Otset: C;H,OH (mponanoim). +nH,0

OtBet Ha Bonpoc 4.
Mypaxyana = 250 - 0,22 = 55 kr
55 kr X
(—CeH;¢O5—)n BEL LN 2nC,HsOH + 2nCO,
162n kr 46-2n
55 x ‘= 55-46-2n
162n  46-2n°’ 162n
_ m(C,HsOH) 31,23
my e = =
o(C,HsOH) 0,8
m'ppa = My, - N(CHsOH) = 39,04 - 0,8 = 31,23 kr
OrseT: m'p.,, = 31,23 kr.

=31,23 kr

=39,04 xr
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I'nmaBa 5. XuMus B ;KHU3HHU 00IIECTBA

§ 24. Xumus u npouseoocmeo

OtBer Ha Bonpoc 1.

XuMpdeckasi TEXHOJIOTHSI — Hayka 0 0oJee SKOHOMUYHBIX METOJax U Cpel-
CTBaX MacCOBOIM XMMHYECKOH repepabOTKH NPUPOAHBIX MAaTEPHAIOB B IPOIYK-
TBI HOTPEOJICHUS] ¥ IPOMEXKYTOUHbIE ITPOYKTHI, IPUMEHSIEMbIE B Pa3INYHbIX OT-
paciisix HapoOJHOIO X03HCTBA.

OTBeT Ha Bompoc 2.
XUMHYECKOe ChIpbe:

I. TIlo cocrasy:
a) MHHEpAILHOE
0) opraHmueckoe

II. Ilo arperaTHOMy COCTOSIHHIO:
a) TBepaoe
0) xuaKoe
B) razoo0pa3Hoe

II1. Mo unciy mepepadboToK:
a) TepBUYHOE
6) BTOpPHYHOE

OtBer Ha Bonpoc 3.

1. Bropuynas nepepaboTka.

2. be3oTxoaHoe MpoU3BOJCTBO.

3. Pa3paboTka HOBBIX TEXHOJOTH MPOW3BOJCTBA OOJiee MPOYHBIX U JOJIO-
BCUYHBIX [TPOTYKTOB.

OTBet Ha Bonpoc 4.

Tak Kak XMMHYECKasi MPOMBIIUICHHOCTh OTHOCHTCS K OAHOH M3 Hambouiee
SHEPrOEMKHX, TO HEOOXOAWMO pa3pabaThiBaTh CIIOCOOBI MOJTYYEHHs BEIIECTB
SHepreTHYecku OoJiee BBHITOIHBIC, Oojiee JemIeBble M OE3BPEIHBIC MCTOYHUKH
sueprun. Cpeny BcexX CyMIECTBYIOMUX U UCIONB3yEeMBIX BHIOB SHEPIHU Ipel-
MOYTEHHUE CIIeIyeT OT/AaTh XUMUUECKOH 1 CBETOBOM.

OTBeT Ha Bompoc S.

OCHOBHEBIE HAY4YHBIC IPUHIUIIBI XUMUYCCKUX MPOU3BOACTB!

Pearupyromue BeuecTsa THIATEAbHO OYHUILAIOT.

[onOuparoT onTUMaNbHBIE yCIOBHUS MPOBEACHHS MPOLIEcca.

JList yCKOpEeHUst IpOIecca UCIOIb3Y 0T KaTaau3aTop.

Cunre3 IMpoAYyKTa OCYHICCTBIIAIOT 10 MMPUHIUITY MHOFOKpaTHOfI HUPKYJISIAN
JUIA YBEJIIMYCHUS BbIXO4a MPOAYKTa.

bl

OTtBeT Ha Bompoc 6.

HOZ[ BI)I60pOM OIITUMAJIbHBIX yCJ'IOBI/Iﬁ NpoOBEACHUA IIpoLecca IMOHUMAIOT
BBIOOp YCIIOBHUif, IPH KOTOPBIX BBIXOJ MpoAaykTa OydeT MakcHMajbHbIM. Pac-
CMOTPHUM ONTUMAJIBHBIC YCJIOBUS MPOBEACHNSA CUHTE3a aMMHUaKa U METaHOJIA.
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AMMuak MeTtaHon

N, +3H, = 2NH; + Q CO +2H, = CH;0H+Q
1. Tak kak peakiuy UAYT C yMEHbLICHHEM 00beMa, TO CMEIICHHIO PABHOBE-
| cus BIIPABO CIOCOOCTBYET IOBBILICHUE [ABICHHUS.
25—60 MIla 25—30 MIla
2. CMeIleHUI0 PaBHOBECHsI BIPABO CIIO-
COOCTBYeT yBEIMYCHHE KOHLCHTPALUH
BOJOpOJA B MCXOJIHOI CMecH IO cpas-
HEHHUIO CO CTEXHOMETPHIECKHM.
3. Tak xak peakuu dK30TCPMUYCCKHE, OBHIIICHUE TEMIIEPATyphl CMEIIAET
paBHOBECHE BIICBO, a MOHW)KEHHE — BIIPABO, HO MIPU 3TOM CKOPOCTH CHH-
Te3a OyJeT oueHb Maia. [103ToMy BBIOHPAIOT ONTHMAIBHYIO TEMIIEPATy-

py.
450—500 °C | 370—400 °C
4. Jlns yCKOpEHHMsI CHHTE3a UCIIONB3YIOT KaTaau3aTop (pa3apoOieHHbIN)
Fe(K,0, ALO5) | 87n0-Cr,05-CrO;
5. J1ns mOBBIMIEHHS BBIXOA UCIIONB3YIOT CIIOCOO MHOTOKPAaTHON LUPKYJIS-
n

§ 25. Xumusn u cenvcxoe xo3aiicmeo

OrtBer Ha Bonpoc 1.

XuUMH3alUUsT CENbCKOTO XO3SIMCTBA — OJHO W3 HAmpaBJeHHil Hay4HO-
TEXHHYECKOTO IPOrpecca, OCHOBAHHOE Ha IIMPOKOM IPHMEHEHHH XUMUYECKHX
BEILECTB, IIPOLIECCOB U METOJIOB B CEIIbCKOM XO3SHCTBE.

OCHOBHBIE HAIIPABJICHNS] XUMH3ALHU CEJILCKOTO XO3HCTBA!

1. TIpon3BoICTBO MUHEPAIBHBIX YAOOPEHHit, a TAKKE KOPMOBBIX (ocdaToB.

2.BHeceHne XUMHYECKUX BEILECTB JUIsl YIIYUIICHHS CTPYKTYPbI IIOUBBI.

3. TIpuMEHEHNE XUMHUYECKHX CPEJCTB JUIS 3aIlUThl PACTCHHUIl: TepOULHIOB,
MHCEKTHIMIOB H T.JI.

4. Vcrionb30BaHNe B PacTEHHEBOJCTBE CTUMYJISITOPOB POCTA U ILUIOJOHOIIE-
HUS paCTCHUH.

5. Pa3paboTka crioco00B BIpAIMBaHHs SKOJIOTHYECKH YUCTOM MPOIYKIHH.

6. IToBbINIeHNE MPOITYKTUBHOCTH KUBOTHOBOJICTBA C IIOMOIIBIO CTHMYJISTO-
POB pPOCTa U CHELHATBHBIX KOPMOBBIX 100aBOK.

7. IIpou3BOACTBO M NPUMEHEHHE TOJIMMEPHBIX MATEPHAJIOB IJI CEIBCKOTO
XO34HCTBA.

8. TIpoM3BOJCTBO MaTEPUAIOB JUISl CPEJICTB MajoOll MEXaHM3allMH, HCIIOJIb-
3YIOIUXCS B CETIBCKOM XO3SIHCTBE.

OtBer Ha Bonpoc 2.

B3auMoCBsI3b pacTeHHH M IIOYBBI BEIPAXKASTCS UX B3aMMHOM 3aBUCHMOCTBIO:

IMouBa naeT pacTeHHIO:

1. Cpeny obutanus (KOPHH, KOPHEBHIIIA, TyKOBHUILIBI, KIIyOHH).

2. ITouBa — MOCPEIHUK MEXAY PACTCHHUEM M yNOOPEHUSIMH, PaCTCHHEM H
BJIAroii.
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3. [TouBa — MCTOYHHK MHUTATEJIBHBIX BEIECTB.

Pacrenue a1t HOYBHI:

1. BO3HHKHOBEHHE W Pa3BUTHE MOYBBI 00ECHEUMBAJIOCH TNIABHBIM 00pa3oM
JKU3HEIESITEHOCTBIO HU3MINX M BBICIINX PACTEHUIL.

2. Baxnelimme CBOICTBa MOYBHI: COAEP)KAHWE MEPETHOS, MOTJOTHTEIbHA
CIOCOOHOCTh, KHCIOTHOCTh, AWHAMHMKA INUTATENbHBIX BEIECTB, CTPYKTypa —
OTIPEENISAIOTCS KHU3HEEATENPHOCTBIO PACTEHUH M MUKPOOPTaHU3MOB.

OTset Ha Bomnpoc 3.

[IK — no4YBeHHO-NOTJIOTUTENIbHBIA KOMIUIEKC.
CriocoObI IOTJIONICHUSI BEIIECTB MOYBOM:

U3 Bo3myxa (BO3MyX000MEH).

U3 BoJBI (€ 10XKIEM, OPOLIICHUEM).

C ynoOpeHusIMu.

EcrecTBeHHBIC TOCTYTUICHUS.

Sl

OtBet Ha Bonpoc 4.

Yno0peHus nensarcs
I. Tlo arperaTHOMY COCTOSIHMIO:

1) TBepabie

2) Kuakue

3) cycneH3upOBaHHBIE
II. ITo npoucxoxaeHuro:

1) MuHepalibHbIE;

2) opraHo-MHHEpaJIbHbIC;

3) OaxrepuaibHBIE,

4) opraHuYecKue.

Okonornueckn Oornee 0E30NMACHBIMH SIBISIFOTCSI OpraHUMYecKHe yIoOpeHws,
T.K. OHH «IIOJIE3HBD) MPAKTUYECKH B JIFOOBIX KOJIMYECTBAX, & MUHEPAIbHbIE YH00-
PEHHS HaJ0 UCIIOIB30BATh B CTPOTO ONPE/ETICHHBIX KOHIICHTPALUsIX.

OtBer Ha Bonpoc 5.

MunepaibHble yI00peHHs 0 KOJIMYECTBY 3JIEMEHTOB, HEOOXOIMMBIX pacTe-
HHIO:

1. Makpoynob6penust (coagepxar C, H, O, S, N, P, K, Ca, Mg, Fe) — ocHog-
HbIe XUMHYECKHE JIEMEHTbI, HEOOXOANMBIE JUIS )KU3HEACATEIEHOCTH PACTEHHH.

2. Muxpoyno6penus (comepxkar B, Mn, Cu, Co, Zn, Mo) — npucyTcTBYyIOT B
pacTeHHsX B HEOOJIBIIHNX KomudecTBax, ot 0,001%.

Opranudeckue yaoOpeHus:

1. PacTUTEHOTO MTPOUCXOKICHUS (3€IeHBIE YA00peHUs, TOpd).

2 )XMBOTHOTO IPOMCXOKACHHUS (HABO3, ITHYHUH ITOMET).

OtBeT Ha Bonpoc 6.

MukpoynoOpeHusi cofepkaT MUKPOIIEMEHTHI, KOTOpbIe HEOOXOAMMBI pac-
TEHUSIM JUIS TOCTPOCHUSI (PEPMEHTOB, OHU UIPAlOT BaXKHYIO POJIb B POCTE U pas-
BUTHH HX, a TAK)Ke (POPMHUPOBAHUHM MOJTHOLEHHOTO YPOXKasl.

VY pTpaMUKpOy 10OpeHHIi HE CYLIECTBYET.
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OTtset Ha Bomnpoc 7.
Xumuueckas MeIHopalys [OYB — IIPOLECC HOpMAlU3alliU KHUCIOTHOCTU

II04YB.

BI/IIU)I MeJIMopanuun:
1. 3BecTKOBaHHE IPOBOJAT IJI KMCJIBIX IIOYB
CaCO3 + Hzo + COZ d Ca(HCO3)2

HCO; + H,0 — H,CO; + OH
N

H0 CO,

O6pasyromuecs OH-noHbI HelTpaTu3yIoT U36bIToK H' B KHCIBIX MOYBAX.
2.I'uncoBaHue HPOBOJAT JUIS NIOYB C MOBBILICHHOH 1ea04HOCThI0. OHM CO-

Jepxat Gombinoe KonmuectBo Na', BHecenne CaSO, B KOTOpBIE BHIPABHHUBAET
PEaKLHIo TIOYBEHHOTO PacTBOpA.

OTBet Ha Bomnpoc 8.
IMecTuuasl — BeliecTBa, IPUMEHsIeMbIe Uil GOpPbObI ¢ OOJIE3HIMH, COPHSI-

KaMHy, BPECAUTEIIAMU.

N —

—

S

Kitaccugukariys mecTUnIoB:

Ilo Ha3zHaueHMIO:

NucexkTunuast

OYHr UMb

I'epOummab

Bakrepunuapt

3001u 6!

Ha npuycaneOHBIX yuacTKkax UCTIONB3YOT:
HNucexTUumasl

TepOummast

300U bl

B ObITy npuMeHSIOT (151 KOMHATHBIX pACTEHHU M JIOMAITHUX KHBOTHBIX ):
HCEKTULI BT

OYyHrUIUIBI

OrtBer Ha Bonpoc 9.
BpenHoe BiusiHME Ha IPHUPOLY BO3MOXKHO YMEHBIIHNTH, €CIIH HCIIOIb30BATh

CJIeAyonIe METO/IbI:

1.
2.

N —

Crporo co0io1aTh HayYHbIE PEKOMEHIAINN IIPUMEHCHUS IECTHIHIOB.
Hcnonp3oBanue 6o1ee COBPEMEHHBIX HAyYHBIX pa3pabOTOK MECTHUINIOB.
A TaxKe UCIONb30BaTh UHTEIPUPOBAHHBIC METO/BL:

KapaHTHHHBII — IpenynpexaeHue pacIpoCTpaHEHHsI BpeIUTeneH.

CeNleKIIMOHHBI — BBIBEJICHUE COPTOB DACTEHHWH M IIOPOJ JKMBOTHBIX,
YCTOHYHUBBIX K OOJIE3HSM M BPEIHBIM HACEKOMBIM.

Ou3nueckuii — HCIONIB30BaTh ONTHYECKUE JIOBYIIKH, YIIBTPa3BYKOBBIE
TIPUOOPEI U AJIEKTPOIPOIIOJIBIIHK.

Bronormuecknii — HUCHONB30BaTh ECTECTBEHHBIX BParoB JKMBOTHBIX
BpeIUTENCH.
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OrtBer Ha Bonpoc 10.
OCHOBHBIE HAIIPABJICHUS] XMMH3AI[UU JKUBOTHOBOICTBA:

1) TPOU3BOACTBO XMMHYECKHX KOHCEPBAHTOB U CTAOHIM3aTOPOB KOPMOB.
XuMH4eckoe KOHCEPBUPOBAaHHE OOECIEYHBACT XOPOIIYI0 COXPaHHOCTb
MUTATENbHBIX BELIECTB, MOJABISET Pa3BUTHE THUIOCTHBIX H MACIIHOKUCIBIX
GakTepuid, NPEeJOTBpAIlaeT HEKeNaTesbHble (HEPMEHTATUBHBIC MPOLIECCHI.
I/ICHOHBSyIOT C6H5COOH, NaZSZO7, NaHSO4

2) IIpom3BOACTBO KOPMOBBIX APOMOKEH W MHKPOOHOJIIOTHYECKOro Oeyika st
MOBBIIICHHUS COJIEPKaHUs IepeBapUBAEMOTr0 IIPOTEHHA.

3) Hcnomp3oBaHMEe MOYEBHHBI U JPYTHX KOPMOBBIX J00aBOK TakkKe JUIs
TIOBBIIICHHUS COJIePXKaHMs IepepadaThIBaeMOro IPOTEHHA.

4) IlpuMeHeHHE CTUMYJISATOPOB POCTA )KUBOTHBIX.

Pasnuunble nMIIEBbIE JOOABKH MOBBIMIAIOT OHONOTHYECKYIO IIEHHOCTh
KOpPMOB.
JloGaBnenne 2,5 r TU3MHA B PAllMOH JABYXMECSYHBIX ITOPOCAT 00ECIIeUHBAET

HPHUPOCT KUBOH Macchl Ha 15,6%.

§26. Xumusn u npobdaemvt oxpansvt okpysicarouieit cpeowl

OTset Ha Bomnpoc 1.
XuMHUeCcKoe 3arps3HeHHE OKPYIKAIOIIEH cpebl 00YCIOBICHO CIIeIyOINMU

(hakTopamu:

1. TloBblmenuem KOHIICHTpaIUH OHOTeHHBIX JJIEMEHTOB H3-3a
KaHAIN3aIMOHHEIX COPOCOB M CTOKAa C TOJIeH yIOOpeHMH, BBI3BIBAIOIINX
HapyleHue 6anaHca B 9KOCHCTEMaX.

2. OrtpaBieHne BOJIbl, HOYBBI, BO3/LyXa OTXOAaMH XUMHUYECKUX IIPOU3BOJICTB.

Bo3neiicTBueM Ha BOAY U [OYBY HPOAYKTOB CKUTAHUSI TOILTHBA.

4. TloTeHUMANbHBIM 3apaKCHUEM BO3[yXa, BOABI M IOYBHI PaJHOAKTUBHBIMH
OTXOJ[aMH.

5. BoiOpocamu yIJIEKHCIOrO ra3a ©u (PEOHOB, UYTO MOXKET IIPHBECTH K
N3MEHEHUIO KJIMMaTta 1 00pa30BaHUIO «O30HOBBIX JBIPY.

w

OtBet Ha Bompoc 2.

ATtMmocdepa CIlyKUT 3KPaHOM, 3aIIUIIAIOIINM KU3Hb Ha 3eMiie OT ryOuTeb-
HBIX BO3JEHCTBUII N3 KOCMOCa: B TOJIILE aTMOC(HEpbI CroparoT MEJIKHE METEOPHT-
HBIE OCKOJIKH, PCHTT€HOBCKHUE U Y-Ty4H MOTJIOIAIOTCS BCEH TOJILEH aTMOChepsl,
KOPOTKOBOJIHOBBIE YJIbTPa(hHOJIECTOBbIE JTy4UH IOTJIOLIACT O30HOBBIH CIOH, BXO-
i B atmocdepy. Atmocdepa mponyckaer JIMHHOBOJIHOBBIE yibTpaduose-
TOBBIE U HH(PAKPACHBIE Jy4H, CHOCOOCTBYIOIINE JKM3HH Ha 3emite. Taroke aTMo-
cdepa BBIIOIHACT PETYIUPYIOIYI0 (QYHKIHUIO, OHA «IIOTJIONIAET» ra3000pa3HbIe
3arps3HeHHs.

OtBer Ha Bonpoc 3.
OCHOBHBIE HCTOYHUKH XUMHUYECKOTO 3aTrP3HEHUSI aTMOC(EphL:

1. TIpomyKThl CropaHusi aBTOMOOWIIBHOTO TOILIMBA (CII0COOBI OOPBOBI: QHIBTPEI
Ha BBIXJIOITHBIX TPy0ax, epexo 1 Ha IPyTHe BUIbI TOILIMBA).

2. TIpoxyxtsl cropanust TOL] (criocoObl GOPBOBI: OYHCTKA OTXOIOB).
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3. 3aBogs! (crtocoOBI 6OPBOBI: 6€30TX0JHOE IIPOU3BOACTBO, OYUCTKA OTXO/OB).
ADC (moTeHunanbHo).
5. Tloxapsl, U3BEpKEHUE BYJIKAHOB.

>

OtBet Ha Bonpoc 4.

KucnorHele 10XaM — SBICHUSA, KOTAA C OCaJKaMM BbINANalOT 00pa3oBaB-
mmecst B atMocdepe a3oTHas U cepHasi KUCIOThl. OHH BBI3BIBAIOT THOETH Ha3eM-
HBIX PacTeHUH M BOAHBIX OPraHW3MOB, HAHOCST OOJBIION Bpe] apXUTEKTYPHBIM
U CKYJBNTYPHBIM NAMATHHKaM, Pa3pylIalOT METAUINYECKHE KPBIIIM U KOHCT-
pyKmux (MOCTHI, Omopbl). UYTOOBI CHH3HTH KHCIOTHOCTH OCAAKOB, HEOOXOANMO
CTaBUTh (QMIBTPHI HA POU3BOACTBAX, KOTOphIe oTOpackBaloT SO, 1 NO,, MoX-
HO HaJaJUTh CHOCOOBI UX PAIIMOHAIBHOTO IPHUMEHEHHSI.

OTBeT Ha Bompoc S.

IMapHukoBslil 3 ekt — r1odabHOE MOTEINIeHHE KIMMaTa B pe3yJsbTaTe Ha-
KOIUICHHsI B aTMOC(epe YITIEKHCIIOro ra3a U JPYrux BELIECTB, YTO MOXKET IPH-
BECTH K TasIHUIO JIGAHUKOB, T.C. MOBBIIICHHUIO YPOBHS MOpSI M 3aTOIUICHUIO MHO-
TMX HHU3MEHHOCTEH, a Takke THOEIN MHOTUX BHIOB JKMBBIX OPraHM3MOB. UTOOBI
HPEIOTBPATUTh SBJICHHE MAPHUKOBOTO 3((eKTa, HEOOXOIUMO YMEHBUIUTD BbI-
6poc CO, B atmocdepy, T.e. cTaBUTh GUIBTPHI Ha mpousBoacTBax, TOLl u aBTo-
MOOMIIEHBIX BBIXJIOITHBIX TPyOax.

OTtBeT Ha Bonpoc 6.

ITnanera 3emiust Ha 71% COCTOMT M3 BOABI, MO3TOMY OYEBUAHO, YTO POJIb
rugpocdepsl orpoMHa. Bee ¢usnko-xummudeckue mponeccs B XKUBBIX OpraHu3-
Max IPOTEKaloT B BOAHOH cpene. be3 Boxbl Takke ObLIO OBl HEBO3MOXKHO CYIIE-
CTBOBaHME OMoc(epbl, T K. BOJa — OCHOBHOW YYaCTHHUK KPYTOBOPOTA BEILIECTB B
HpHUpOJE.

OTset Ha Bomnpoc 7.
Opo3usi — MOHKEHUE II0OPOIHOCTH HOYB.
Cy1iecTByIOT 2 OCHOBHBIX BHA 3PO3HH:
1) BomHas;
2) BeTpsHas.
Boprba ¢ spo3uneii BKIIIOYAET KOMIUIEKC MEPOIPHSTHHA:

@  JIECOHACAXICHHUA,

¢ CHerosazep)<aHue, BHECCHHE OPraHHYeCKUX yJOOpeHHd, co3aaHue
JIOJITOJIETHMX I1ACTOMILL,

® 0e30TBajbHAs BCIIALIKA;

¢ Cco3IaHMe M BHEAPEHHE IOYBO3ALIUTHBIX MEXaHWYECKUX allapaToB H
MallI}H;

¢ HeJOINyIICHUE pa3pyLleHUs II0UBbI;

¢ TIpaBUIIBHOE NPHMEHEHHE yI00PEHHUH 1 MECTUIUIOB.
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§27. Xumusn u noeceonesnan scuznv ueosexa

OrtBer Ha Bonpoc 1.

Bce, 4To Hac OKpY)XaeT, COCTOUT M3 XMMHYECKHX BEIIECTB: OACK/A, 00YBb,
Mebenb, nuiIa, OBITOBBIE IPUOOPHI U CPEACTBA TUTUEHBI, TPAHCIIOPT, I0Ma U T.1.
MHorue o padoTaloT Ha XMMHYECKUX TIPOM3BOACTBAX, BpauH U (apMarieBThI
He MOryT padorarb 0e3 3HaHUs XUMHM. MHOTHE IPOLECChl, KOTOPBIE MPOHCXO-
JST BOKPYT HAC M BHYTpPH HAC, SBJISAIOTCS XUMUYECKHMH, IIO3TOMY COBPEMEHHBIIT
ObIT 0€3 XMMHUH HEBO3MOIKEH.

OrtBer Ha Bonpoc 2.

JIoCTVKeHUST XUMHMH MOTYT HE TOJIBKO CIIY)KUTh BO 0J1aro, HO U HaHOCHUTH
BpeA, T K. XUMHYECKOe TIPOM3BOCTBO BKIIIOUAET B CEOsI IIPOM3BOJICTBO B3pHIBUA-
TBIX BEI[ECTB, OTPABILIONINX BEUIECTB, (PEOHOB, XUMUIECKOTO OPY’KUSI, a TAKKe
COIPOBOX/AaeTCsl OOJIBIIMM KOJINIECTBOM BPEIHBIX UL OKPY KAIOIIEH CpeJibl OT-
xoz0B. Ho Bpen MOXHO MUHMMH3HPOBATH, €CIIU MOZOUTH KO BCEM 3TUM HPOU3-
BOJICTBAM DAIMOHAIBHO: HATAAUTH 0E30TXOJHOE MPOU3BOACTBO, HCIIONB30BATH
(UIBTPEI JUIS OTXOOB, MMOTHOCTHIO BHIMONHATH PEKOMEHIAINN [0 IPHMEHEHHIO
BEIIIECTB, T.€. ObITh XUMUYECKU TPAMOTHBIMU.

OTset Ha Bomnpoc 3.

JloMalIHye anTeyky, KaK IpaBuilo, COAepKaT aHTUOMOTHKU (SPUTPOMHULINH),
AQHAJBICTUKU (QHAIBIMH), JIEKapCTBa, HOPMAJIM3YIOIIME NaBlieHHE (LUTPaMOH,
110a3011), yCIOKOUTENbHBIE (IKCTPAKT BaJepUaHBbI), CepACUHbIE JIeKapcTBa (HHUT-
POIIIHIIEPHH, BAJIUJ0JT), CPEICTBA OT Kallsl 1 HACMOPKA M IpyTHe JIEKapcTBa.

AnTedka XMMKaOWHeTa JOJDKHA COJEepKaTh: aHTHCENTHKU (TIEPOKCH] BOTO-
pona 1%-it), HaIATHIPHEIA CHHUPT, YTOOBI BBIBECTH YEJIOBEKA U3 OOMOPOYHOTO
COCTOSIHHS, JIEKApPCTBA JUIS JICUCHUS CEPACIHO-COCYAUCTON CUCTEMBI (BaJIHAON),
AKTHBUPOBAHHBIA yTOJIb, IPIMEHIEMbIH B CITydae OTPaBICHHSI.

B anTeuke XxmMKaOWHETa COJEPKHUTCS BECh HEOOXOAMMBIH MUHHMYM Je-
KapCTB, KOTOPBII JOIDKEH COACPIKAThCS B IIOOO0 alTeuKe.

OtBet Ha Bonpoc 4.

CoBpeMeHHbIE PEKJIAMHBIC POJIUKHU O JIEKapcTBaX HEOOXOIMMO BHUMATEIILHO
CMOTPETh U 3alIOMUHATH JICKApCTBa, T K. B OCHOBHOM DPEKIAMHPYIOT COBPEMEH-
Hble HOBBIC JICKAPCTBA, KOTOPBIC SBISIOTCS JOCTIKCHHSAMH (apMaleBTHKU H
XMMHH, OHH MOT'YT ITOMOT'aTh JIy4llle, 4YeM KaKHe-TO JIEKapCTBa, IPUMEHSBIIHECS
paHee, IMETh MEHBIIE TOOOYHBIX (P(PEKTOB M IPOTHBONOKA3AHUH.

OTBeT Ha Bompoc S.

BurtamMuHBI — KH3HEHHO HEOOXOJMMBIE BEIECTBA, 03 KOTOPBIX OPTaHU3M
YeroBeKa HE MOXKET HOPMAalbHO (PYHKIIMOHHPOBATh, OHU CTUMYJIHPYIOT paboTy
MHOTHX OPTraHOB W CHCTEM OpPraHOB, IMOBBIMIAIOT PabOTOCIOCOOHOCTh, PE3U-
CTEHTHOCTh OPraHW3Ma U COMpPOTHBICHHE cTpeccam. Jlydine OpHUMEHSTh KOM-
IUIEKCHBIE BUTAMHHBI, KOTOPbBIE COAEPXKAT MOYTH BECh HEOOXOAMMBIHA YETOBEKY
HabOp BUTAMHHOB M MHHEPAIbHBIX BEIICCTB. [I[PUMEHSIOT UX KypCOM JICUCHHS
(3—06 mecs11eB) WM IOCTOSHHO, 0 1-i Karcyse B A€Hb MOCTE €/bl.
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OtBeT Ha Bompoc 6.

CMC — cunTernueckoe Moromiee cpeacTBo. OHM Jydle pacTBOPSIOTCS U
TMICHSTCS B )KECTKOW BOJIE, COOTBETCTBEHHO JIY4Ille OTCTHPBIBAIOT 110 CPABHEHHUIO
C MBUIAMH, HO OHH OYCHb BPEIHBI Ui )KUBBIX OPTaHU3MOB, T K. COJEPXKAT IO-
BepxXHOCTHO-akTHBHBIEC BemiecTBa ([IAB), u mpu croke nmocne crupku [1AB mo-
HaJal0T B KAHAJIN3ALHOHHYIO CUCTEMY, 3aTEM B BOJIOEMBI, YTO I'yOUTEIBHO CKa-
3bIBACTCS HA )KUBOTHBIX U PACTEHHAX, OOUTAIONIMX B 3THX BOJOEMAX.

OTset Ha Bomnpoc 7.

B ObITy NpPUMEHSIOTCA B KAa4yeCTBE MOIOLIMX CPEJICTB MbUIA W IOPOIIKA
(CMC), orbenuBaTeny W KOHIMIMOHEPHI Ui OClibsi, B Ka4eCTBE YHUCTAIIAX
CPENCTB CIIEHHAIBHBIE YUCTAIINE MOPOLIKH, JKUIAKOCTH ISl MBIThS MOCYAbI U
cantexuuk. OCHOBOI Hanbosiee 6E30MaCHOTO MX MPUMEHEHHUS CIIYXKHUT CTPOroe
CIIeIOBAaHUE MHCTPYKIIMSM IO WX HCIIOJIb30BAHHIO, KOTOPHIE BCETIa €CTh HA ITH-
KETKax 3THUX CPEJICTB.

OtBer Ha Bonpoc 8.

CHMBOJIBI STHKETOK Ha OJCKE YKa3bIBAIOT, KAKUE CIIOCOOBI yX0/1a 3a BEI[bIO
JKENaTeNbHbI, & KaKUe 3alpelleHbl, KaK MPaBHJIO, YKa3bIBAaCTCS PEKHM CTUPKH
(Temmeparypa W croco0: pydHas, MalllMHHAs, KHILIYCHHE), CHOCOOBI YHUCTKU
(BO3MOXKHOCTh INPUMEHEHHsI OTOenMBaTeNel, XUMYHCTKU), TeMIepaTypHbIH pe-
UM TJIKESHHS.

Vuer sT0i nHpOpManMu MMeeT O4YeHb OOJIBLIOE 3HAYCHHUE, T K. MOXKHO HC-
MOPTUTH HE TOJBKO 3Ty Bellb, HO U APYTHE, €CIIM CTUPATh UX BMECTE, BEIlb MO-
JKET U3MEHHUTH pa3Mephl («CEeCTb)» MM PaCTSHYTHCS), ITOJIUHATE (M3MEHUTH IIBET)
WM BOOOIIIE TOPBATHCSL.

OtBer Ha Bonpoc 9.

JloMa IpPUMEHSIOTCSI HHCEKTHUIMABI — CPEJICTBA Ul OOpHOBI C BpeIHBIMU
HACEKOMBIMHE: JuXJI0(oc, XJT0podocHbIe KapaHaamu («MameHbKa).

Ha npuycane6HOM y4yacTke TakKe IPUMEHSIOTCS HHCEKTHLMIbL («IeLHC) —
UL OOpBOBI € KOJIOPAICKUM JKYKOM) M TepOMUUAbl (111 O0pBOBI ¢ COpHAKaMHU
«YJIbTPA»). OcHoBoi#1 Hanboee 6e30MacHOr0 UX MPUMEHEHUSI CITy>KHT CTPOroe
CJIEJOBAHUE HHCTPYKIMH 110 UCTIONB30BAHHIO 3THX BEILECTB.

OTset Ha Bonpoc 10.

Kocmernueckue cpencrBa, Kak M Bce APYTrUe OKpPYIKAIOIIUME Hac BELIEeCTBa,
SBJIAIOTCS XMMHUeCKUMH. KocMeTHYecKkue cpesicTBa UCIIONb30BAIN €Il B IPEB-
HOCTH, HO TOT'JIa 3TO OBUTH HAaTypalbHbIe MHHEPAJIbL.

Ceifuac e IIOYTH BCe KOCMETHUYECKUE CPE/ICTBA SIBIISIOTCS CHHTETHUECKUMH,
BO3MOJKHO ¢ J0OaBKaMU HaTypaJbHBIX BemecTB. HampumMep, paccMoTpuM cocTas
KOMITaKTHOH ITyIpbI: HAaTypaIbHBII MIEJK, TAIBK, JJAHOJIWH — IPHPOIHEIE Bellle-
CTBa, KapOOHAT KasbLiUs, KapOOHAT MarHus, cTeapaT LMHKA, OKCHBI JKele3a,
ponMInapaboH, apOMaTH3aTOp — CHHTETHYECKHE BellecTBa. [IpaKTHYECKH BCe
COBpPEMEHHBIE ITyIPbl IMEIOT TaKO# COCTaB.

I'naBHOE CBOICTBO KOCMETHYECKHX CPEJICTB — LIBET, TAK HAIIPUMeED, B IOMa-
Iy IOOaBISIOT OPraHMYECKOe COCNMHEHUE HHKENS, MEepIaMyTpPOBBIH 3(PQeKT
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coznatoT conu BucMyTmia (BiO) nmm oxcnpa tutana (TiO,). [ npurorosieHus
Georo rpuma HCHoNL3YIOT uctanckue oenmia Bi ONO; mmm ZnO.

B kadecTBe kpacureseil BOIOC UCIONB3YIOT pa30aBlICHHbIE BOJHBIC PACTBO-
pPBI XOpOIIO PacTBOPHMBIX COJied CBUHIA (YepHBIH), cepebpa (cepslil), Menu
(xpacHbrIit), xxene3a (JuI0BbIH). OCBETICHHE BOJIOC IPOBOAT € TTIOMOIIBI0 3%-T0
pacTBOpa IepoKCHIa BOJOPOa.

C OMOIIbI0 XUMAYECKHX BEIIECTB MOKHO 3a(PUKCHPOBATH CaMyI0 HEOBIBAITYIO
MIPHYECKY, TIONB3YSICh TeeM, MyCCOM, BOCKOM HJIM JIAKOM ISl BOJIOC.

OrtBer Ha Bonpoc 11.

CpencTBa TUTHEHBI TaKXKe SBISIFOTCS XUMHYECKUMH BEIIECTBAMH, KaK U BCE
octanbHble. Hanbosee BaKHBIMH CPEICTBAMH TMTHEHBI SIBISIIOTCS MBUIO, IIaM-
MyHH, 3yOHbIC IACTbI, 1€300PAHTHI.

OCHOBHOII KOMIIOHEHT MblJIa — HATPUEBBIE COJNU BBICIIMX OPraHUYECKUX
KHCJIOT, TAKXKE B HHUX J0OABJISIOT Pa3IMYHbIC OTAYIIKA —B TyaJICTHBIC MbLIA, U
BemecTBa, nosblmaromye menodHocts (NaOH, K,CO;) — B xo3siicTBeHHbIE
MbUTa. KanuiiHpie coNu BBICIIMX KapOOHOBBIX KUCIOT — HKOE MBLJIO, OHH SIB-
JISIIOTCSL OCHOBOM JKMJKUX MbUI, IIaMITyHEeH W reseit Juis nyma. Takxke B UX co-
CTaB BXOJUT [IUIEPHH M PA3IHYHBIC OTYIIKH.

3yOHBIe TTaCTHI COCTOAT M3 TeHooOpasyromux BemiecTB (IIAB), abpasuBHBIX
emiectB (CaCO;, CaHPO,, Ca3(PO,),, (NaPOs),), 3aryctureneit (rauumepus,
copOuT), I MpEeBpaIICHUs] CMECH B CTOMKYIO ITAaCTy MPUMEHSIOT CBS3YIOIIHE
KOMITOHEHTHI (TIPOM3BOHBIC LIEJUTIONIO36]), IS YKPETJICHUS! MIHEPaIbHONW TKAaHH
3y6a BBomAT NaF, NaFeNaPO;, SnF,, npusaTHblii BKyc U 3amax HacThl CO3JAOT
BKYCOBBIE 100aBKH MEHTOJI, 3BKAIUITOJI, MATHOE U TBO3ANYHBIC MACIa.

Jle3010paHThl BHITYCKAalOT B TBEPAOM BHJE, LIAPUKOBBIE M B a3p0O30JbHOI
ynakoBke. J[e3010paHTbl TOPMO3AT pa3iokKEHUE U OKUCICHHE BELIECTB, BXOJS-
IIMX B COCTaB MOTa W TMOJABJISIOT BBIICICHHUE T0Ta, STHMHU CBOMCTBaAMH 00aia-
10T COJIM aMMOHUSI, [IUHKA, IUPKOHMUS, XpOMa, Kelie3a, a Takke GopMalbaerua u
STHJIOBBIN CITHPT.

OrtBer Ha Bonpoc 12.

Kupsl.

JKMpbl COCTaBISIOT CYLIECTBEHHYIO 4acTh Hamed nmuiuu. OHU copepkarcs B
msice, ppibe, MOJIOYHBIX POAYKTAX, 3ePHE.

I'maBHOM COCTaBHOM YacThlO BCEX JKUPOB SBISIOTCS TPUTIHULEPUABI —
CIIOKHBIE JKMPbl TPEXaTOMHOIO CIUPTa DJIMLEPUHA M KapOOHOBBIX KHCIIOT,
HUMEIOIINX B yIIIEBOJOPOAHOM paaukane 10 24 aToMoB yriaeposaa. OnHako B Jito-
0OM IIPUPOIHOM KHMpPE €CTh U JPYrUe KOMIIOHEHThI. Ba)KHEHIIMMHU U3 HUX SBIIA-
10TCSL PoChamuobl, cmepunbl, BUMAMUHBL, NUSMEHIMbL U HOCUMENU 3anaxd.

Docghamudbr — COKHBIE FIPUPBL, HO B UX COCTAaB BXOIAIT OCTaTKu (pocdop-
HOH KHCIIOTBI, 1 aMUHOCITUPTA B OTJIINYUE OT JKHPOB.

Cmepunbl — TIpUPOJHBIE TMOJMHIUKINIECKHE COSAWHEHHS OYeHb CIIOXKHOI
KOH(UTYpaIHy.

Bumamuner — KN3HEHHO HEOOXOIMMBIE BEIECTBA PA3INYHOMN MPUPOMIEL.

ITuemenmol — BELIECTBA, MPUIAIOIIME OKPACKY KUPaM.
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Hocumenu 3anaxa o4eHb pa3HOOOPA3HBI U CIIOXKHBI TIO0 CTPOCHHIO

C XMMHYeCKOW TOUYKH 3pEHHS U3 BCEX KOMIIOHECHTOB IHIIIEBOTO PAallHOHA JKH-
pBl HAaUMEHEE OKHCIICHBI, TTOTOMY IMPOIECCHI MPEBPALICHUS KHUPOB PACTIHYTHI
BO BPEMEHH H COIPOBOXKIAFOTCS BBIICIICHHEM OOJBIIOT0 KOJHMYECTBA SHEPTUH.

OOBIYHO JIKIIL HEOOJbIIIAsT YaCTh KHUPa B OPraHU3Me OTKIIIbIBACTCS B 3arac,
HO MaJIOTIOIBM)KHBIN 00pa3 KH3HU HEKOTOPBIX JI0/ICH HEe TpeOyeT OO0bIIOro Ko-
naudecTBa dHepruu. Hapymiaercs GanaHc MeXIy MOCTYIUIGHHEM B OPraHH3M H
pPacxozoM 3HEPrOeMKHX BEIIECTB — 3TO MPUBOIUT K okupeHuio. [losromy mu-
TaHHE JIOJDKHO OBITh PAallOHATIBHBIM.

Ho »xwupsl 00s13aTeIbHO TOMHKHBI TPUCYTCTBOBATh B PALIMOHE, T K. SBIISIOTCS
HE TOJIbKO UCTOYHHUKOM 3HEPTHHU, HO M TIOCTABIIMKOM HEOOXOMMEIX HAIIEMy Op-
ranusMy coeauHeHuil. C KHUpaMu MBI ITONTy4aeM HE3aMCHHUMBIC JKUPHBIC KHCIIO-
ThI, 0€3 KOTOPBIX HApPYIIaeTCst OOMEH BEIECCTB, BATAMHHBI.

JKupbl — croponopTsmecs MPOAYKThI, IPEKIC BCErO U3-3a UX B3aUMOJICH-
CTBHA C KHCIOPOZOM Bo3zayxa. [loaTomMy X nydiie XpaHUTh B CTEKJISSHHON WM
(bapdopoBoii mocye, B XOIOAWIFHUKE, B TEMHOTE.

YriaeBoabl.

VYrineBoapl — TJIaBHBIC TOCTABIIMKH SHEPTUH OpPTraHH3MYy 4YeloBeKa. JTa
SHEPrusl HaAKOIMJIAch B TIpolecce nX (POTOCHHTE3a UX YTIIEKUCIIOTO T'a3a H BOJBL
Ha CBETY B 3€JICHBIX KJIETKaX pacTeHHid. MBI MOJlydyaeM YIieBOAbI U3 36pPHOBBIX,
6000BBIX KyJIbTYp, KapToderns, GpyKTOB U OBOILICH.

CrieruaaucThl B 00JaCTH MUTaHHUS CYUTAIOT, 4TO 60% MOTpeOHOCTH YenoBe-
Ka B SHEPruy JIOJDKHBI oOecreurBaThes yrieBoJaMu. Beab mpu ux HexocTaTke
HAYMHAIOT «CTOPATh) XKUPBI, a 3aTeM OCNKH.

UYemoBeK B ICHb A0JDKEH mMony4yars He MeHee 500 T yrieBoaoB.

OcTaHOBMM BHHUMAaHHE Ha CaMBIX BaKHBIX yrieBojaax. PaccMoTpuM, kak oHH
MOTA/IAI0T B HAIl OPTaHU3M U YTO C HUMH TaM IPOUCXOJIHT.

I'moxo3za CgH; 04 — MoHOCaxapu. OHa JIETKO POHUKAET B KPOBb M TPAHC-
MOPTUPYETCS BHYTPH OpraHu3Ma. B KieTkax MPOMCXOMUT OKUCIICHHE TIHOKO3bI,
M 3TOT MPOIECC COMPOBOKAACTCS BhIICIICHUEM SHEPTUH:

C6H1206 + 602 d 6C02 + 6H20 + Q

Mo oTHOMmIEHHIO K ()OTOCHHTE3y OKHMCIICHUE TIIIOKO3bI — OOpaTHBII Mmporecc.
I'mroxo03a JIeTko ycBaMBaeTCs OpraHU3MOM, Belb B €€ MOJIEKYJIe aTOMBI yIiepoaa
U BOJOPOJAA YaCTHYHO OKHCJIEHBI — COEIMHEHHE ¢ KucioporoM. OHa Jerko
MOJ/ICPKUBACT OCITA0JICHHBI OpPraHU3M U HOPMaJIH3yeT MulieBapeHne. B kposu
4eioBeKa ee comepxanue npumepHo 0,1%. AHamu3 KpoBH Ha caxap CBs3aH C OII-
peneneHueM ee comepxanus. Kak M30BITOK, TaKk U HEIOCTAaTOK TIIIOKO3BI BPETHEI
IUISL OpraHU3Ma.

®pykroza CgH ;0 — TOXKE MOHOCaxapui, u3omep ritoko3sl. OHa yaepxKu-
BaeT BOJy Jiydlle, 4eM OOBIUHBIA caxap, OITOMY, €¢ JNOOAaBISIOT B JOKEMBI U
KOH(ETbI, YTOOBI MPENOTBPATUTh KpHCTaLIM3aluio. OpyKkTo3a ompesessier Je-
KapCTBEHHbIE CBOMCTBA MEJa.

Caxaposza CpH,,0;; — aucaxapua. B oOsraHO# Xu3HE mpocTo caxap. OHa
COIEpKUTCA B OONMBIIMHCTBE PACTEHHI, HO 0COOEHHO €€ MHOTO B CaXapHOM TpO-
CTHHUKE M CBeKJIe. B HameM opranmsMme B pe3yibTaTe I'HIpOIN3a U3 Caxapo3bl
00pa3yloTcst 2 MOHOCAXapyia B PaBHBIX KOJIMYECTBAX
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(hepMeHTHI
CioHp0q; + HHO —=———— C¢H 3,04 + C4H ;0.
Jlakroza C,H;,01; — mucaxapua. Ero takxke Ha3bIBalOT MOJIOYHBIM caxa-

POM, T K. OH IPEUMYILIECTBEHHO COJICPIKUTCS B MOJIOKE )KUBOTHBIX.

Kpaxman (CgH;Os), monucaxapui, COCTOSIIMNA 13 MHOXKECTBA 3BCHBEB, KO-
TOpBIC MPECTABIAIOT COOON OCTATKH MOJICKYJI (-TJIFOKO3bI. B Halll OpraHu3M OH
HomajaaeT BMecTe ¢ KapTodenaeM U 3epHOBBIMU. Kpaxmana — OCHOBHOH yriieBox
nuiy. ITonoOHO XupaM KpaxMai B OpraHU3Me MOABEPraercs THAPOIu3y. DTOT
HpollecC HAYMHAETCS YK€ NMPU NEepeKEBBIBAHUN IMHIIM BO PTY IIOJ JEHCTBHEM
(hepmenTa, comepxamierocs B citoHe. Eciu monosbie moxxeBarhb xied (MpomykKT,
COZIepIKaINi KpaxMall), TO MO>KHO OIIYTHTh CIaakui BKyc. ['maponus kpaxmaia
MIPOAOJDKACTCS B XKENYIKE M KHIeYHUKe. KOHEeUHbIH MPpOIyKT 3TOro mporiecca —
TIoKo3a. M30BITOK ee OTKIIajpIBaeTCsl B MEUCHH B BUJIE TIIMKOTEHA, €CIIH TOT
«OaHK» TIepeTIoNIHeH, TO B BH/E XUPOBBIX KJIETOK. [ JIMKOreH (¢« KUBOTHBIH Kpax-
Maj») IO CTPOSHUIO MOXO0XK Ha KpaxMmall, HO OTIIMYAeTCsl OT Hero OONbIION pas-
BETBJICHHOCTBIO MOJICKYJI. 3allaceHHbI OPraHM3MOM, OH HCIIONB3YETCS MEXIY
TIpUeMaMH TUIIH, OCOOSHHO pH OOIBIINX (U3NIECKUX Harpy3Kax.

Llemntono3a — paCTUTENbHBIA MOJIMCAXapUJl, COCTOAIIMH M3 MHOXECTBA
3BEHBEB, KOTOPHIE NPEICTABIAIOT COO0I OCTATKH MOJIEKYJ - TIIIOKO3EL.

I'uranTcKMe MOJICKYJIbI LEJUIIONIO3bl JMHEHHBI, B OTIMYME OT Kpaxmaia,
HMEIOIIETr0 B OCHOBHOM MOJICKYJIbI Pa3BETBICHHOTO CTPOCHHUS.

Llemtono3y emie Ha3bIBAIOT KJIETYATKOM, T K. 3TO OCHOBHOH CTPOUTENbHbBIN
MaTtepuai i 000I09eK KIETOK.

KneryaTka nocrynaer K HaM B OPraHU3M € PaCTHTENbHON MUILIEH, IpaKTHye-
CKH TIOJTHOCTBIO BBIBOJHUTCS HE NEPEBapEHHON, HO IPH STOM CHOCOOCTBYET II0-
BBIIICHHIO BBIJIETICHHS IHIIEBAPUTEIBHBIX COKOB, HOPMaJH3ysl paboTy KHUIIed-
HHKA.

Beaku.

benku — npupoaHble OUOMOIMMEpHI, CTPYKTYPHYIO OCHOBY KOTOPBIX CO-
CTaBIISIIOT HOJIUIIETITUIHEIE IIETIH, TOCTPOSHHBIE U3 OCTAaTKOB (.-aMUHOKHCIIOT.

Benku SBIAIOTCS OCHOBOIT BCEro »KMBOTO Ha 3eMiie M BBINOJNHSIOT B Opra-
HHU3MaX MHOT00Opa3Hble (YHKIMH: IUIACTHYECKYIO (MaTepHan KIETKH), TpaHC-
MOPTHYIO (MEPEHOCST pa3iMdHbIC BEIIECTBA), 3AIMUTHYIO (00E3BPEXKHMBAIOT Uy-
JKEpOIHBIE BEIECTBA), DHEPreTHYECKylo (CHA0XKalOT OpraHu3M »dHepruei),
KaTATUTHYECKYI0 (YCKOPSIOT NPOTEKaHWE XMMHYECKHX PEaKLHid B OpraHusMe),
COKPaTHTEIbHYIO (BBITOJIHSAIOT BCE BHABI JIBIDKCHHH, K KOTOPBIM CIIOCOOHBI
KIJIETKH ¥ OPTaHU3MBI), PETYIATOPHYIO (PEryJIUPYIOT OOMEHHBIE IPOLECCHI).

benkn, nocrynarompe B OpraHu3M C NUIEH THAPOIU3YIOTCS JIO O~
aMUHOKHUCIIOT. OpraHu3M 4YejoBeKa yCTPOEH TaK, YTO YaCTh AMUHOKHCIIOT — He-
3aMEHUMBIE aMHHOKHCIIOTHI — JOJDKHA 003aTENbHO COePXKaThCs B MHIIE, a OC-
TaJbHbIE — 3aMEHMMbIe aMUHOKHCIIOTHl — OPTaHM3M CHHTE3HPYET CaM.

B ommmume ot yriaeBonoB M KMPOB, aMHHOKHCIIOTHI B 3aIlac HE OTKJIAJ(bIBA-
1oTcsl. IX M30BITOK OpraHu3M «Ckuraet. IIpu 3ToM BbliensieTcs sHeprus, oopa-
3yIOTCSI MOYEBHHA, aMMHAK, YTIIEKUCIIBINA Ta3, BOA.

I'mnponu3 GEIKOB M CHHTE3 HOBBIX U3 IPOXYKTOB I'MAPOJIH3a INO3BOJSAIOT
YMEHBIIATH ONACHOCTh OENKOBOro Ie(HIUTA: OPraHU3M CO3MaeT caM TO, UTO
eMy HeoOXOIMMO.
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JKuBotHbIe Genku conepiar Bce HEOOXOJUMBIE aMUHOKHCIIOTH B JOCTaTOY-
HOM KOJINYECTBE, a B PACTUTEIILHBIX OEIIKaX HEKOTOPBIX aMUHOKUCIIOT MaJIO, WIIH
BooOmme HeT. [ToaToMy BererapuaHmaM HEOOXOIUMO COCTAaBISITH MEHIO TaK, UTO-
ObI 0Oecne4nTh HY KHBIH JUIS OJTHOLEHHOTO TUTAHUSA MHHUMYM aMHHOKHCIIOT.

Mormnekynbl Oenka, UMesl aKTHBHbIE (yHKIHOHAIBHBIE TPYINIBL, CIOCOOHBI
YIep)KUBAThH MOJSIPHBIE MOJICKYJIBI BOABL. A BOJHBIE CHCTEMBI — 3TO OJarorpu-
ATHBIC YCJIOBHUS ISl MUKPOOPTaHMU3MOB. B mpoayKTax pasiokeHus Oenka BCTpe-
YalOTCS COEIAWHEHHS C HENpPUSATHBIM 3allaXxoM, IOSBICHHE KOTODPBIX SBIISIETCS
NIPU3HAKOM THUEHMs OeJika.

KonceppupoBanue npogyKros.

HarpeBanue nponykros nmpu temneparype Beinie 100 °C npuBOAUT MpakTH-
YeCKH K IMONHOHN rudenn Bceil Mukpoduopsl. Ecin mocie Takoit 06paboTku He-
MEJIEHHO FepMETH3UPOBATh NPOLYKThI, TO X MOXHO XPaHUTbh OYEHb JJOJITO.

3aMe[UTTh U MPEKPATHTh JEATeIbHOCTh MUKPOOPTaHH3MOB MOXKHO C ITOMO-
IIBIO Pa3JIMYHBIX KOHCEPBAHTOB.

IIpexpacHBIM KOHCEPBAHTOM SIBIISICTCS caxap, UCHONb3yEMBIH IS TIPUTOTOB-
JICHUS BapeHbs, KOMIIOTOB, PkeMOB. Ero BaxkHeilliee JOCTOMHCTBO — COXpaHe-
HUE BUTaMUHOB B IIPOTYKTax.

[ITupoko UCHONB3yIOT B KayecTBe KoHcepBaHTOB ykcycHyto CH;COOH, Gen-
3oitay0 CcHsCOOH u cop6unoByto CH;—CH=CH—CH=CH—COOH xwucno-
Thl. [locnennss neiicTByeT Ha GakTepuy, IIOITOMY Hallle BCEro MPUMEHSIETCs Kak
BCIIOMOTATeJIbHEIA KOHCEPBAHT.

H3BecTHO, 4TO OpyCHUKA M KIIFOKBA JJOJITO MOTYT XpaHHUThCS Jaxke Oe3 caxa-
pa, T K. B 3THX AroJax coAepXurcs OeH30iiHas kuciora. B HacTosIee Bpems ee
HCTIONB3YIOT I KOHCEPBUPOBAHMS CEJIBIN B OaHKAX.

HemonHbIM KOHCEPBAaHTOM TaKXKe SIBIISICTCS MOBAPCHHAs COJb, HAIPUMED,
CoJIeHast ppI0a U OBOIIM XPAHSTCS OYSHB JIONTO.

OrtBer Ha Bonpoc 13.

MakapoHsl OBICTPOrO NMPUTOTOBJIEHMSI COIEPKAT MULIEBYIO 100aBKy E-621
(TmoTamar) — apoMaTu3aTop; JKeBaTeNIbHAS PE3WHKA COACPKUT IHINEBBIE IO-
6aBku E-420 (cop6ut), E-414 — 3arycrurens, E-422 — crabmnmsarop, E-421
(mannnT), E-950 — apomarmsarop, E-171 — kpacurens, E-951 (acmapram) —
TOZCIACTUTEN.

Keruyn conepxur:

E-201 — xoHcepBanT, E-211 — xoHCepBaHT.

MaiioHe3 COnepIKuT:

E-415, E-412 — noacnacrurenu, E-202 — xoHCcepBaHT.

OTBet Ha Bonpoc 14.

«/lanexo mpocTupaeT XUMHUsL PyKU CBOU B Ji€Ja YEIOBEYECKUE» — TAK BbIPa-
3wicst M.B. JlomoHOCOB 0 xumuu. 1 neficTBUTENHO, OKOHYHB BeCh Kypc 00yue-
HUS CpeJHEH IIKOJbI, TOHUMAEHIb, YTO HU OJHA HayKa HE MOXKET II0XBacCTaThCs
HACTOJILKO HIMPOKMM OOXBATOM H3y4aeMbIX BEILIECTB, SBIEHUI M IIPOLECCOB.
Benp abcomoTHO BCe, 9TO HAC OKPYKAET — XUMHUS, BCE COCTOUT U3 XUMUIECKHX
BEIIECTB: OJeX/a, 00yBb, J0M, MeOesb, MallliHa, MHUIIA, MPeIMEeThl 00uxoxa,
KOCMETHKA, JEeKapCTBa, Jake TEJIO YeJIOBEKAa COCTOUT U3 XMMHUUYECKHX BEILIECTB.
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OueHb MHOTHE SIBJICHHS, KOTOPBIE TPOHCXOIAT BOKPYT HAC, SBITIOTCS XHUMHUUE-
CKMMHM. 3aiiTH XOTs Obl Ha KyXHIO: TOPHT ra3oBasi IUIUTa — PEaKLUs CrOPaHUs
METaHa, rallleHUe COAbl YKCYCOM — PpEaKLUs BBITCCHEHMS YTOIbHOM KHCIOTBHI
YKCYCHOH, MPUTOTOBHIIM Yail ¢ TMMOHOM, €T0 IIBET CTAHOBUTCS MEHEE HACHIIIECH-
HBIM — TOXK€E XMMUYECKas peakuus. XUMUs Be3Je.

IMocne oxkoHYAHMS IMIKOJIBI MHOTHE WAYT PadoTaTh B NPOMBIIIICHHOCTh, HA
3aBOJIbI, KaKOil Obl OH HU ObUI, TaM HPOTEKAIOT XMMHYECKHE peakuuH, dapma-
LIEBTHI U Bpaul MOCTOSHHO B CBOEH paboTe OMMPAIOTCS HA 3HAHUS B XUMUH.

Jla, XMMHS HE TOJNBKO II0JIE3HA, OT HEe MOXKET OBITh U BPEA, HO B OCHOBHOM
M0 TMPHYMHE XUMHUYECKOW HErpaMOTHOCTH Jronei. Ceiyac, 3Has XMMHIO, Jaxe
MIPOCTO MMesl IIKOJILHEIE 0a30BbIe 3HAHMSI, MHOTHE SBJICHHS IIPUPOJBI U BOOOIIE
NIPOLIECCHI, IPOTEKAIOIINE BOKPYT, MOKHO OOBSICHUTD U HCIIOJIL30BATh 3HAHUS Ha
IPaKTHKE.
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I'naBa 6. XumMmuuyeckuii NPpaKTHKYM

Ilpakmuueckaa paooma Ne 1. Iloayuenue 2azoe
U u3yueHue ux ceoiicme

Bapmuanr 1.

1. B mpoOupky HaauiaM HEMHOTO COJITHOM KHCIIOTHI M OIYCTHIIH TPaHyIy
ruHKa. [Ipobupky 3akpbui NMpoOKOH ¢ Ta300TBOAHON TpyOKOH, KOHEI KOTOpOH
OITyCTHJIM B IPYTYIO IPOOHPKY, IEpeBEpPHYTYI0 BBepx aHOM. Habmomaem Bbine-
JICHHE ITy3BIPHKOB Ta3a Bojopoaa. CIycTst HEKOTOpoe BpeMs BTOPYIO IPoOUpKy
MEPEBEPHYNIN M MOAHECIN OCTOPOXKHO TOpsIlyro TyduHy. Bomopox cropaer, Ha
CTEHKaX MPOOHPKH KOHASHCHPYETCS BOJA.

Zn + 2HCI - ZnCl, + H,T 2H, + 0, = 2H,0

BHOBB coOpaiiit mpubop ISt IOIyUYEeHHs: BOAOPO/A, 3apsIHIN €ro IUHKOM U
COJISTHOM KucnoToi. KoHer ra300TBOAHON TpyOKHU OIYCTHIIN B IPOOUPKY C OKCH-
nom meau(Il). Harpenn npo6upky ¢ CuO. CreHkn npoOUpKy HaYMHAIOT 3aroTe-
BaTh, @ IOBEPXHOCTh KpHCTA/IOB okcuaa Meau(1l) craHoBUTCS KpacHOM.

CuO + H, —» Cu+ HzO

2. B nmpoOupKy NMOMECTHIM KyCOYeK KapOuja Kaublys W J00aBHIN BOJBI.
IIpobupky 3akpbuId TPOOKOH € Ta300TBOJHON TPYOKOH, KOHEI KOTOPOH OMyCTH-
M B IPOOUPKY ¢ OPOMHOM BOXOH, M NMPOOHPKY C NEpMAaHTaHATOM KajHs, OHH
00€CIBETHIIHCE.

INomoxrnu ra3, BRIAENSIOMUICS U3 TPyOKH, OH CTOpAaeT CIETSINUM IIaMe-
HEM.

CaC, + 2H20 i Ca(OH)2 + C,H,
C,H, + 2Br, - CHBr,—CHBr,

O
4
GH, + 2KMnO, 2H—C ~ +2MnO,
OK
2C2H2 + 502 d 4CO2 + 2H20
Bapmuanr 2.

1. B mpo6upKy HachIIaan HEMHOTO IEpPMAaHTaHATa KaJus, BHYTPb ITOJIOXWIN
KOMOYEK BaThl M 3aKPBUIH ¢ IPOOKOH ¢ ra300TBOJHON TPYOKOI. 3aTeM yKperu-
JIM IPOOMPKY HA INTATUBE TaK, YTOOBI KOHEI TPyOKH JOXOIWII IO JHA CTaKaHa, B
KoTopoM Oyzmer cobmparbess kKuciopon. Harpemn mpoGupky, coOpaiy HOJHBIHA
CTakaH KUciopoja (MOJIHOTY CTakaHa IpOBEpseM IO TICIOLIei JydnHe, OHa
BCIIBIXMBAET) M 3aKPbLIH CTAKaH KapPTOHOM.

t
2KMHO4 - Kle’lO4 + Mn02 + OzT
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Packanmmm Yrojib B INTAaMEHHU T'OPCJIKU U OITYCTHUIIM €r0 B COCy € KUCIIOPO-
JI0M, OH 3aropeJics KEJITO-CUHUM ILIaMCHEM.
C+ 02 ard C02

B3smm KYyCO4YC€K CEpbl, IOJIOKUIIK €r0 B KCJIC3HYIO JIOKKY U MHOHOXKIJIA OT
miamenu. OHa 3arope€jiacb Ha BO3QyXC CUHUM IUIaMEHEM, 3aTCM IIEPEMECTUIIN €€
B COCY N, HATOJTHEHHBINA KHCJIOPOJOM, ITaMs CTaJIO €1IC ApUC.

S+ 0, > SO,

2. B npoOupky mOMecCTHIN HEMHOTO KOHIEHTPHPOBAHHON CEPHON KUCIIOTHI
H,SO,4, HEMHOTO 3THIOBOTO CcHMpTa W HEOONBIION KyCcOYeK MEeM3bl AJs paBHO-
MEpHOTO KHIEHHs. 3aKpbUIH MPOOHPKY MPOOKOH ¢ ra300TBOIHOM TpyOKoit 1 Ha-
rpeny NpoOUpPKyY B INIAMEHU TOPEJIKH.

C,H,0H —280om_ o .+ H,0

Beiaenstomuiicst ra3 mpoIyCTWIN B OTACNBHbBIC MPOOHPKH ¢ OPOMHOM BOIIOM
U PacTBOPOM IepMaHraHara kxanus. PactBopsl ObicTpo oOecuBeunBatorcs. [lo-
JOXKTIIH Ta3 y KOHI[A Ta300TBOJHON TPYOKHM, OH 3aropescs CBETSIIMMCS IaMe-
HEM.

GHy + B, — |CH24|H2
Br Br
3C,H, + 2KMnO, + 4H,0—>3CH,— CH, + 2MnO, + 2KOH

OH OH
C,H4 + 30, = 2CO, + 2H,0

Bapuanr 3.
1. B3stmm KycoK yriIsi, pacKaJIMIIN €T0 B IUIAMEHH TOPENKH U OITyCTHIIN €ro B
COCYZ C KUCIIOPOJIOM, OH 3aropeics KeJITO-CHHUM IIaMEHEM.

C+ 02 i d C02
IMocrie cropaHust yIiist B COCY/l HATMIH HEMHOTO H3BECTKOBO#M BOJIBI U B300JI-
TaJIn, OHA IIOMYTHEJIa
Ca(OH)Z + C02 e d CaCO3 + Hzo

2. B npoOupky, cHaOKEHHYIO T'a300TBOJHON TPYOKOH, MOMECTHIIH CMECh,
COCTOSIIIYIO M3 OAHOI JacTH Oe3BOAHOTO aleTaTa HaTPHS M JABYX YacTeil TUApO-
kcuzaa Hatpus (6e3BogHoro). [IpoOupKy 3akpenuiy Ha MTAaTHBE TOPU30HTAIBHO
¥ Harpenu. Beienstrommuiics ra3 npomycTHIN B OTeIbHBIE TPOOUPKU ¢ OpOoMOM
U pacTBOPOM IepMaHraHaTa Kanus. PacTBopel He U3MEHsIOT cBoeil okpacku. Ilo-
JOXKTIIH Ta3, BBLACISIONMNACS U3 TPYyOKH, OH TOPUT CHHUM HECBETSIIHMCS IIa-
MEHEM.

CH3COONa + NaOH — CH, + Na,CO;
CH, + 202 4 C02 + 2H20
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Ilpakmuueckan paooma Ne 2. CKopochmb Xumuueckux peaxyuil.
Xumuueckoe pasnosecue.

Omnpir 1.
Boinonnenue pabomot:

B uerblpe npoHyMepoBaHHbIE IPOOMPKU HATMWIM MO 3 MJI pacTBOpa HOIHIA
Kalusl pasHOM TemIepaTypbl M KOHIEHTpPAIUU, COTJIACHO TPUBEJICHHOH HmXke
tabuuie. B kaxayro u3 npoOHpok 100aBMIIM HEMHOTO KpaXMallbHOTO KieiicTepa
JUIsl OOHapy KeHUs Moja. 3aTeM B KaXXIyI0 MPOOHPKY MPUIMIIA HEMHOTO IEpOK-
CHJIa BOJIOPOJia OJMHAKOBOH KOHIeHTpanuu. HaOmtonenus 3aneceM B TaOIuUILy:

Ne mpo- | Cogpepxxanme | IlocnemoBarenbHocTh | BimsHue kakoro dakropa
OupKH pOOHUPKU TTOCHHEHUSI PAaCTBOPOB cKa3ajloch Ha V),

1 0,4% KI mnpu|PactBop B npobupke no- Hukakux  1OmonHUTETb-
KOMHAaTHOI CHHEI TTOCIEAHIM HbIX (haKTOPOB
TeMIeparype

2 0,4% KI rops-|PactBop mocunen mrHo-|IloBbieHne TemmnepaTypsl
quit BEHHO YBEJIIMUMBACT CKOPOCTh pe-

AKIMU
3 0,4% KI  c|PactBop B 31001 npodup-|BriBox U3 chepsl peakiym
CuSOq4 K€ IIOCHHEI TPETbUM OJIHOTO U3  TIPOJYKTOB
(KOH)
4 0,8% KI PactBOp B T0# MpOOHp-|IlOBBIIEHNE  KOHIEHTpA-
Ke MTOCHHEJI BTOPBIM UM HCXOMHBIX BEIIECTB
YBEIHIUBACT CKOPOCTD pe-
AKIAN
2KI + 3H,0, - 2KOH + 2H,0 + I, + O,
OmnpbIT 2.
Beinonnenue pabomeoi:

a) B Tpex BBIHaHHBIX MpoOUpKax HaxoguTcs Oypblid ra3 NO,: ofHA U3 HUX C
HOPILHEM, a [BE IPYrue 3aKpbIThl NpoOKkaMu. [IpoOupku ¢ npoOKaMu MOrpy3uiIn
OJIHY B TOpSYYIO BOZY, APYTYIO B XOJIOAHYI0. Uepe3 HECKOIbKO MHUHYT CPaBHUM
OKpacKy Ta30oB B 3THX NPOOMpPKax ¢ KOHTponbHOW. Habitonenus 3anecem B Tad-

JIMLLY.
M3MeHeHne OKpacKu CMeleHne paBHOBECHS
Harpesanue LBer raza cram Goxee Hachl- >
2N02<— N204
LICHHBIM B TEMHBIM - -
Oxnaxnaenue |LBer raza mnoOmemHen, crai >
’ 2N02<— N204
CBETJIO->KEJITHIM L )

6) BbricTpo cxxamu ra3 B mpoOupke ¢ nopiHeM. Yepes HECKOIBKO CEKyH]I 10-
ClIe CKaThs IBET ras3a crajl OJIeJHO-)KeNTHIM. BrIcTpo omycTuin nopiieHs B 00-
paTHOM HampaBiIeHHH. Uepe3 HeCKOIBbKO CEKYHJ IOCIe PacHIMpeHHUs IIBET ra3a
BHOBB CTaJl TeMHO-OypbIM. HabmroneHns 3aneceM B TabHILy.
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M3meHnenue okpacku CMeleHne paBHOBECHS
Cixatue IBer raza cranm OnemHO- .
2N02<— N204
JKENITHIM L s

Pacmmpenne |L[Ber rasa cran TeMHO-OypbIM

2 N02 - N204

BI)IBO}:[I Ha XUMHUYCCKOEC PAaBHOBECUEC BIIMACT TEMIIEpATypa, a TaKXKEC Ha CUC-
TEMBI C UBMCHAIOIUMCS 00BEMOM BJIHSIET JaBJICHHUC.

Ilpakmuueckan pavoma Ne 3. Cpagnenue ceoiicme
Op2aAHUYECKUX U HEOP2AHUUEeCKUX coeOuHeHuil

Omnsit 1.

«O6pa3oBaHue cojell B3aUMOJCHCTBUEM OPraHHYECKHX W HEOPraHHMYECKHX
OCHOBAHUI ¥ KACJIOTAMH U OIBITHI C HUMI

Boinonnenue pabomeoi:

CwMmenrany 2 Karid aHWJIMHA U HEMHOTO BOJBI, MOJTYYHIH 3MYJIbCHIO aHHJIH-
Ha. B npyryro npobupky Hanmunu HemMHOro CuSO,4 1 1o KamjisiM IpH BCTPSIXUBa-
Huu no6asunu NaOH, nomyuwnnu rony6oii ocagoxk Cu(OH),.

B 00¢ npoGupku mo karuism gobauiau koHieHTpupoannyo HCl. Ha6mro-
JIaeM PacTBOPEHHE IMYIIbCUH M OCAJIKA.

NH, NH,
+ HCl —> cl

Cu(OH), + 2HCI — CuCl, + 2H,0

K ob6pa3zoBaBumMcs pacTBopaM J00aBMIN 10 KaIUISIM KOHIIEHTPUPOBAHHBIM
pactBop NaOH, ocaaxy BHOBb BbIIaju.

NH, NH,
Cl + NaOH— | + Nac1 +1,0

CuCl, + 2NaOH — Cu(OH),} + 2NaCl

BbiBoa: opraHndeckue M HEOPraHUYECKHE OCHOBAaHMS M COJIM HPOSIBISIOT
CX0’KHE€ CBOMCTBA.

OneIT 2.
«[TonmyuyeHue CIOXKHBIX 3(DUPOB B3aUMOJICUCTBHEM OPraHUYECKUX U HEopra-
HUYECKHUX KUCIIOT CO CIIUPTAMMU
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a) B nmpoOupky Hammmm HEMHOTO M30aMIJIOBOTO CIIMPTAa M KOHLCHTPUPOBAH-
HOHU YKCYCHOW KHCJIOTHI U OOABIIN TyTh-4yTh KOHLICHTPHPOBAHHOH CEepHOI K-
ciotel. CMech IepeMelIany U Harpenu Ha BoJsiHol Gane. HaOmronaem noxente-
Hue xujkoctH. CMmech ocTyauid, 3¢up cobpaics Ha MOBEPXHOCTH, OLIyIaeM
3amax rpyueBoi 3CCEeHIMH.

0
Y
CH3C\/ + CHy—CH—CH,—CH,—OH —*
OH .
3

(0]

V/
R —— CH3 / + Hzo

O—CHZ—CHZ—(|2H—CH3

CH;

6) B dapdopoByro yaiiky HOMECTHIN HECKOJIbKO KPHUCTAIIOB OOpPHOW KH-
CIIOTHI M MPHOABUIM HEMHOTO 3THJIOBOTO crupra. CMech IepeMenranyd u IMoj-
HECIH K Hell 3ajOKeHHYIO JyqnHKy. OOpa3oBaBLIEeCs BEIIECTBO CTOPEINO 3ene-
HBIM IJIAMCHEM.

O—CyHs
H3BO; + 3CH;OH——= BL—0—GyHs + 3H,0
0—C,H;s
2B(OC,Hs); + 180, — B,0; + 12CO, + 15H,0

BriBo: OPraHNYCCKUEC U HECOPTaHUYCCKUE KHUCJIOTBI MPOABJIAKOT aHAJIOTHUY-
HbIE XUMHYCCKHE CBOHCTBA.

OmnsIt 3.

«AM}OTEpHOCTh THAPOKCHUIA IHKA X AMHHOYKCYCHOI KUCIIOTBI»

a) B 1Be npoOMpKH HAIMIIK HEMHOTO pacTBOpa HUTPATa LIMHKA U J00aBHIN K
HeMy 1o karusim pactBop NaOH, 1o BelmageHus ocajka. 3aTeM B OfHY IIPOOHp-
Ky Hamunu pactBop HCI, a B apyryro pactBop NaOH. ocaaku pacTBOpUiInCh B
o0enx npodupKax.

Zn(NOy), + 2NaOH — Zn(OH),4 + 2NaNO,
Zn(OH), + 2HCI — ZnCl, + 2H,0
Zn(OH), + 2NaOH — Na,[Zn(OH),]

6) B npo0OupKy HaJIMIM HEMHOTO pacTBOpa KapOOHATa HATPHS U HPHUCHINAIN
B NpoOMpKy HeMmHoro riauiuHa. HaGmonaem Bbinenenue myssippkos raza CO,.
I'munuH mposBIAET CBOM KHUCIOTHBIE CBOWCTBA. [lomMecTwim B mpoOWpPKY He-
CKOJIBKO KPHCTAJUIOB INIMIMHA U CMOYMIN MX KOHIIEHTPUPOBAHHON CONSHOI KH-
cioroii. IIpobupky Harpemu. HabGmiomaem pactBopenne rimimHa. [Tomectmin
KaIUII0 IOJIy4E€HHOTO pacTBOpa Ha NpeaMmerHoe crexno. [Ipu oxnaxkneHuu Ha-
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6IIIOI[aeM 06p330BaHI/Ie KpUCTAJJIOB, OTJIMYHBIX IIO Q)opMe OT KpUCTAJUIOB TI'JIH-
OUHAa.

4
2NH2—CH2—C\ + N32CO3 -
OH
(0]
7 f
—_— 2NH24CH2‘C‘\ + Hzo + C02
ONa

0
Y
NH2—CH2~(‘\/ + HCl — [HOOC—CH,—NH;]Cl
OH

BI)IBO}:[I aMC])OTepHBIe COCIMHEHUA CYUIECTBYIOT U B OpFaHPI'-IeCKOﬁ " B HEOP-
TaHUYECKON XMUMHH U TNPOSABJIAIOT CXOXKUE CBOWCTBA.

Omneit 4.

«CpaBHEHHUE CBOWCTB COMNEH»

Beinonnenue pabomeoi:

a) B 2 mpoOupku HaJIUIM IOHEMHOTY PACTBOPOB HUTpATa M aleTara CBHHIA.
3ateM B KaxIyto npobupky npuamin pacteop KI. Habmronaem Bernenenue ocaj-
ka Pbl,.

Pb(NO;), + 2KI — Pbl,{ + 2KNO;
(CH;COO0),Pb + 2KI — Pbl,d + 2CH;COOK

6) B nBe mpoOupky HaMMIM NOHEMHOTY pacTBOpoB cyibgara meau(ll) u co-
i anwuHa. J[o6aBuiaK B 00¢ MPOOHPKU KOHIICHTpUpOBaHHBINA pacTBop NaOH.
Hab6mionaem BbInageHne 0CaaKkoB:

CuSO, + 2NaOH — Cu(OH),} + Na,SO,

NH, NH,
Cl + NaOH— ©/ | + Nact +m,0

BriBoza: comu opraHMuYecKHe W HEOPTaHMYECKUE TAKKE MPOSBIIOT CXOXKHUE
CBOMCTBA.

Ilpakmuueckasa paboma Ne 4. Peuienue IxcnepumeHmaibHoIxX
3ad0au no meme «I'uoponuz»
3apauva L.

B npobupky Hanmunu HemMHoro pactBopa AlCl; U mpuituiii K HeMy HECKOJIbKO
Karenab pacTBopa cyibuaa Hatpus. Habnonaem BblnajieHUe ocajika U Bblese-
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HUE ra3a C HCIIPUATHBIM 3allaXOM TYXJIbIX SIMI] — 3TO st 210 IpUMEp B3aUM-
HOI'0 YCUJICHUS IT'MApOJIn3a:

2AICl; + 3Na,S + 6H,0 — 2A1(OH); + 6NaCl + 3H,S

3apaua II.

JIBe cTewiIsHHBIE TPYOKH, B KOTOPBIX HAXOIUTCSI CBEPHYTHI OEIIOK, HOTpy-
3WJIM B PacTBOPHI, HarpeThie 10 t = 36,6 °C (HopMaibHas TeMIeparypa Teia de-
JIOBEKa), OIHYy B PacTBOP JKEIyJOYHOrO COKa, Ipyrywo B 3,5%-ii pacrBop HCIL
CrycTs HeKOTOpoe BpeMsl HaOIIoJjaeM B IIepBOi NMpoOHpKe pacTBOpeHHe Oelka,

KOTOPBIH NOA ieiicTBHEM (PepMEHTOB THAPOIIN30BAJICS 10 aMUHOKHCIIOT.
IICIICHH

0eJJ0K ———— aMHMHOKHUCIIOTa

+H,0

3apaua III.

Hanunu B npo6upky pactsop FeCl; u npuchinany HEMHOTO OPOLIKA IIMHKA.
HaG:momaeM BeIIeneHre My3bIPHKOB raza. DTO OOBSACHSICTCS TEM, UTO B PaCTBOPE
nponsonien yacTuuHbli ruaponu3 FeCl;, 06pa3oBaiock HEKOTOPOE KOJIMYECTBO
HCI, xotopas pearupyer ¢ IHHKOM, IIPU 3TOM 00pa3yeTcst BOIOPO.

FeCl; + H,0O = Fe(OH)Cl, + HCI 2HCI + Zn — ZnCl, + H, T

3apauva IV.

B kon0y momecTHiIi HEMHOTO W30aMHUIIAIleTaTa — CIIOXKHOTO ddupa. 3aTeM
JO0aBHIM HECKOJIBKO Kallelb MHAMKAaTopa (eHon(TajlenHa W 10 KaIulsiM KOH-
HeHTpupoBaHHbIi pacTBop NaOH 10 He ncuesaromiero npu nepeMeriiBaHuy OK-
panMBaHMs B MaJHHOBBII [[BET. 3aKPBUTH NPOOHPKY IIPOOKOIL ¢ IPSIMOH TpyOKOi
U Harpeiu ee 1o cnaboro kunenus. HabmonaeM ncye3HOBEHNE OKPAaCKH PacTBO-
pa.

BHOBE m06aBMIM HECKONBKO Kamelb MIET0YH, OKpacKa CHOBA IOSBMIIACK. 3a-
TEM HPOOUPKY ONSATh HArpeld NO MCUYE3HOBEHUs OKpackd. CMech OXJIaJMIH U
00aBHIM K pacTBOPY HECKOJBKO Kamenb pactBopa FeCl;. Habmromaem Brimame-
HHUE Oyporo ocajka.

0
4
CHy—C( + NaOH —*

(FCHZ—CH24|H—CH3

CH,

(0]
VY
—— CH34C\/ + CH34(|3H4CH2*CH2 OH
ONa

CH;

Ilenous nmemaeT mpomecc THAPONIN3a CIOKHOTO 3(hHUpa HEOOPATHMBIM IIPU
00BbIYHBIX ycioBHsAX. [Ipy HarpeBaHUH NPOUCXOAUT OOpaTHAs peakius 3Tepudu-
KalliH.

&3



http://alexbooks.ucoz.com/load/reshebniki/68

O
V/,
CH34C\/ + CH34CH4CH24CH240H —
O—Na |CH
3
o
74
— + NaOH

O—CHZ—CH2—|CH—CH3
CH,

FeCl; + 3NaOH — Fe(OH)3{ + NaCl

Tak kak B pacTBope Bce paBHo npucytctByeT NaOH, on pearupyer ¢ FeCls,
obpasyercs ocanok Fe(OH)s.

Ilpakmuueckaa paboma Ne 5. Pewienue sxcnepumenmanbHyIx

3a0ay no Heopzauuuea(oﬁ xumuu
1. Pa3nenum faHHYHO cMeCh B B¢ NPOOHpKU. B onHY M3 HUMX mpuibeM pac-
tBop AgNO;. HaGmomaem Beimagenue Oemoro ocagka AgCl, 4To mokassiBaeT
npucytctBue Cl -nonoB. B mpyryio mpoOupky mpmisem pactBop NaOH. Ha-
Omomaem BeimazeHue Oyporo ocaaka Fe(OH);, 4To moka3eiBaeT MPHCYTCTBHUE
Fe**-nouos.

KCI + AgNO; - AgCN + KNO,
K+ + Cl- + Ag+ + NO;~ — AgCH + K+ + NO5~
Ag'+Cl- - AgCld
Fey(SO,); + 6NaOH — 2Fe(OH)3{ + 3Na,S0,
2Fe;" + 380, + 6Na" + 60H — 2Fe(OH)3d + 6Na™ + 3S0,>
Fe** + 30H — Fe(OH)34

2. Tlonp3ysich JaHHBIMHU BELIECTBAMHU
a) THAPOKCH]I KeJie3a MOXKHO MONY4HTh, MPpWInB K pactBopy FeCly pactBop
NaOH.

FeCl; + 3NaOH — Fe(OH)3{ + 3NaCl
Fe** + 3CI + 3Na’ + 30H — Fe(OH);d + 3Na’ + 3CI-
Fe*" + 30H™ — Fe(OH);4

6) THAPOKCHA MarHMsi MOXKHO IOJy4YHTh, PACTBOPUB CHavaga KapOoOHAT Mar-
Hus B HCI, a 3aTem 106aBuB K mosiydeHHOMY pactBopy pactBop NaOH.

MgCOs + 2HCI — MgCl, + H,0 + CO,T
MgCO; + 2H" + 2CI" - Mg?*" + 2CI” + H,0 + CO, T
MgCO; + 2H" — Mg”" + H,0 + CO,T
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MgCl, + 2NaOH — Mg(OH),{ + 2NaCl
Mg*" +2CI" + 2Na* + 20H — Mg(OH),{ + 2Na" + 2C1°
Mg*" + 20H™ — Mg(OH),{
B) ITOMECTHB 3kene30 B pacTBop CuSO, MOXKHO MOTyYUTh MEAb:
CuSO,4 + Fe —» FeSO,4 + Cu
Cu*" + SO, + Fe — Fe** + SO+ + Cu
Cu®" + Fe — Fe*" + Cu

3. PactBopuM Bce BeliecTBa B Boje. M3 ka0l mpoOupKu oTosibeM obpaser]
pactBopa. K kaxaomy n3 oOpasios npuiseM pactBop NaOH. B oxHoit u3 mpo-
OupoK BeImajeT Oypblid 0canok, 3Ha4uT 31aeck Obu1 FeCls.

FeCl; + 3NaOH — Fe(OH);{ + 3NaCl
OypsIit

Fe*" + 3CI" + 3Na* + 30H — Fe(OH);d + 3Na' + 3CI-
Fe** + 30H — Fe(OH);4
B npyroii mpobupke Beimaaet roay06oit ocagok, 3Ha4uT 3aech 0611 Cu(NOs),.
Cu(NO;), + 2NaOH — Cu(OH),{ + 2NaNO,

roiryooit
Cu*" +2NO; +2Na' + 20H — Cu(OH),{ + 2Na" + 2NO;
Cu** +20H — Cu(OH)»
B TpeTbeﬁ HpOGI/IpKe MbI IOYYBCTBYEM 3allaX aMMHaKa, 3HA4YUT 34€Ch GI)IJ'I
(NH),SO4.
(NH4),SO, + 2NaOH —> Na,SO, + 2NH;T + 2H,0
2NH," + SO, +2Na" + 20H™ — 2Na" + SO,* + 2NH, T + 2H,0
NH," + OH™ — NH;T + H,0

4. a) PactBopuMm Bce BeliecTBa B Boje. OTOIbEeM U3 KaXI0# mpoOHpKu o0pa-
3er| BewiectBa. JlobaBum B kaxayio u3 Hux pactsop HCl. B aByx nmpobupkax 0Oy-
JIET BBIACIATHCS Ta3. B oiHOM — ¢ pe3kuM 3amaxoM Tyxibix sui — H,S, 3HauuT
31ech ObUI Cynbdua HaTpus Na,S.

NayS + 2HCI — 2NaCl + H,ST
B mpyroit — ¢ peskuMm yaymumBbIM 3anmaxoM — SO,, 3HAUUT 37eCh OBLI
cynbour Hatpus Na,SO;.
Na,S0j; + 2HCl — 2NaCl + H,0 + SO, T
B tpetseii npoOupke HAYETO HE MPOUCXOINT, 3Aech ObUT NaySOy.
0) PactBopuMm Bce BemecTBa B Boge. OToNbEM U3 KaX 01 IPOOHPKH 00paser

BemectBa. Jlo6aBuM B Kaxkayto n3 Hux pactsop HCL
B ozxHo# 13 HUX OyeT BBIICISATHCS ra3, 3HauuT 3aech 0611 K,COs.

K,CO; + 2HCI — 2KCl + H,0 + CO,T
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W3 ocraBmmxcs IBYX HEONPEAEIECHHBIX HPOOUPOK BHOBH OTOJBEM 0OpPa3Iibl
BemecTB. J[o6aBuM B kaxkayto m3 Hux pactBop NaOH. B oxHoit m3 mpobupok
OyZeT BBIAENATHCS ra3 C XapaKTEPHBIM 3aMaxoM aMMHAaKa, 3HAYUT 371eCh OBLI
NH,CL

NH,CI + NaOH —> NaCl + NH;T + H,0

B ocrasuueiicst mpooupke 0611 K;SO,.

B) PacTBOopuM Bce BemecTBa B Boge. OTonseM K3 Kax ol NpoOHpKu odpasern
BeliecTBa U 1o6aBuM pactBop NaOH.

B oxHol M3 npoOHpok OyAeT BBIAEIATHCS a3 ¢ XapaKTEPHBIM 3aIlaxOM aM-
muaka — NHj, 3Haunt 3aech 0611 (NHy),SO4.

(NH4)st4 +2NaOH — NaZSO4 + ZNHgT + 2H20

B npyroit npobupke BeImagaet Oenblit 0cagoK, KOTOPBI pacTBOPSETCS B IIe-

JI0YH, 3HAYUT 371eCh ObUT Al,(SOy)s.
Aly(SOy,); + 6NaOH — 2A1(OH);{ + 3Na,S0,
Al(OH); + NaOH — Na[Al(OH),]

B ocraBmeiics mpobupke 6611 HUTpaT Kamus KNO;.

Ilpakmuueckasa paboma Ne 6. Peuienue IxcnepumeHmaibHoix

3a0au no Op2aHUYeCKOUl XUMUU
1. OtombeM U3 KaXxHoi mpoOUpKK 0Opaser BEImecTBa U NPHIBEM B KOKAYIO
W3 HUX aMMHauHbIi pacTBOp okcuia cepebpa. B oxHOIl n3 npoOupok mpousoii-
JIeT peaKiys: BbIIAAET 0CaN0K cepebpa. 3HauuT, 371ech ObLI PACTBOP INIFOKO3BI.

VY
CHZ—CH—CH—CH—CH—C‘\/ + 2[Ag(NH;3),]OH—

OH OH OH OH OH H

0]
¥
— CHZ—CH—CH—CH—CH~(‘\/ + ZAgl + 4NH; + H,0

| | ]
OH OH OH OH oH M

W3 ocTaBmmxcsi npoOHUPOK BHOBB OTOJBEM 00pasiibl BeriecTs. M 106aBuM B
KaxIyto u3 HuX cBexenpurotorieHublii Cu(OH),. B omHO# 13 mpoOupok ocamok
pacTBOpHUTCS U 00pa3yeTcst pacTBOpP CHHEro [BeTa. 3HAYHT, 31eCh ObLI IIHLEPHH.

H
N
CHy—CH—CH, + Cu(OH), — CH,—O~_ _ -~ O—CH, + 2H,0

OH OH OH ciol  No-cH
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W3 ocraBmmxcst IpoOHPOK BHOBH OTOJIBEM 00pa3ubl BemecTB. 1 1o6aBuM B
K)XIyI0 U3 HUX M30aMWJIOBBIN CIIUPT M HEMHOTO KOHIEHTPHUPOBAHHOU CEpHOU
KUCIOTHL [IpoOupku Harpeem.

B oxnoli n3 npobupok obpa3yercs BEIIECTBO C XapaKTEPHBIM 3aIaXOM Ipy-
LIEBOM dcCeHNIMH. 3HAUUT, 3/1ech OblIa YKCYCHAasl KUCIIOTa.

O
// HzSO4 KOHIY
CH;—C + CH3—(|3H—CH2—CH2—OH e
OH

CH,
H,SO 0
L e e + H0

O—CH2%H2—|CH—CH3

CH,
C2H5OH + CH3*(|2H4CH2*CH2—OH -

CH;
I C2H5—O—CH2—CH2—T:H—CH3 + H2O

CH;,

B npyroii mpobupke o6pasyercst IpocToit 3Gup, 3HAYUT, 37eCh ObLT ATAHOI.

2. OTonbeM U3 KaxI0i npoOupku odpasel] BeuecTsa. 11 1o6aBuM B Kax1yro
n3 HUX OpoMHYI0 Boxy. B oqHO# M3 mpoOupoK BhIMageT Oenblii 0cafoK, 3HAYHT,
31ech ObLT heHOoT

Br
OH OH
@/ + 3B, —> /@i l + 3HBr
Br Br

W3 ocraBmmxcst MpoOHPOK BHOBb OTOJBEM 00pa3lbl BEHMIECTB W NPHILEM B
Kaxayro npobupky ceexenpurorosieHusiii Cu(OH),. B aByx npobupkax mpo-
U30MIET OKpallMBaHHE PACTBOPA M PACTBOPEHME OCa/Ka. 3HAYUT, 31€Ch ObLI
TIIMIEPHH | TII0Ko3a. B ocraBmietics mpobupke 0pu1 popmanbaerun. W3 mpodu-
POK, IJie IPOM3OLUIO0 OKpPALIWBaHHE, OTOJIbEM O00Opaslibl BELIECTB U MPHIBEM K
Ka)XIOMy aMMHa4yHBIH pacTBOp okcuzaa cepebpa. B omHO# m3 mpobupok mpo-
n3oiiner peakuus. OOpasyercss YepHBIA OCaJoOK cepeOpa, 3HAYUT, 3/1eCh ObLIa
TIII0KO034, a B JIPYToi MPOOUPKE TIIHIICPUH.

3. OronbeM U3 KaXKI0# MPOOHPKU 00pa3ell BEMICCTBA U MPHIbEM B KaXIYyIO
n3 HUX cBexxenpurorosiaeHHslii Cu(OH),. B oxHoli n3 mpobupok ocaiok pacTBo-
puTCS, 3HAYMT, 31ech ObLI rnuepuH. M3 ocraBimxcs NpOOMPOK BHOBb OTOJIBEM
00pasiel BenlecTB U J00aBUM B KAy MPOOHPKY OpomHYI0 Boay. B omHOM 13
mpoOUpPOK OHA 0OECIBETUTCA, 3HAYMT, 3/IeCh OBUIO pacTuTeabHOE Macio. U3 oc-
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TaBIIMXCS IPOOHPOK BHOBH OTOJBEM OOpa3lbl BEIIECTB. B kaxylo U3 HUX H0-
6aBuM Boxy. ComepxuMoe OJHOH HMPOOHMPKH PACTBOPHUTCS, 3[E€Ch IPOU3OLIEI
THIPOJIN3 caXxapo3bl, 3HAYNT, 3€Ch ObLI CaXapHBIH CHUPOI, a COJACPKUMOE IPYToi
NpOOHPKY HE PACTBOPHUTCS, 3HAYHT, 371€Ch OBLIO MAIIHHOE MAacIIo.

4. lobaBuM B KaxIyI0 M3 MPOOHPOK PACTBOP COJISHOM KHCIOTHL. B onHO# n3
npobupok Oynmer BbimensiThes ra3z 6e3 3amaxa — CO,, 3HAa4uT, 371eCh ObLI
N32CO3.

Na,CO; + 2HCI — 2NaCl + CO,T + H,0

B npyroii mpobupke BrimaaeT Oenblid 0cafok (peHona, 3HaYuT, 31ech ObLT de-
HOJIST HATPHSL.

ONa OH
O cwe— Q) |

B Tperbell mpoOupke IMOSBUTCS XapaKTepHBIH 3amax YKCYCHOW KHCIOTBI,
3HAYUT, 3/1eCh OB alleTaT HaTpHsL.

CH;—COONa + HCl — NaCl + CH;COOH
B ocraBiueiicst mpoOupke ObLT ATUIAT HATPHS.
C2H5ONa +HCI > C2H50H + NaCl
5. B xaxIyto U3 NpoOUPOK MPUIbEM KOHLEHTPUPOBAHHYIO COJISHYIO KHCIIO-
Ty. B oHOl 13 mpoOupok OyzneT BbIAEIATHCS Ta3, 3HAUHT, 31eCh OblIa CoJa.
Na,CO; + 2HCl — 2NaCl + H,0 + CO,

B npyroii npoOupke npouzoiaer koarysnus Oenka, oopa3yercs TpyaHopac-
TBOPUMBIHM OCaIOK.

B Tperseii nmpobupke OBLIO MBLTO.

6. JlobaBuM B Kakmyro u3 mpooupok csexenpurororieHHsiii Cu(OH),. B
OJIHOH IPOOUpKE 0CaJOK PacTBOPUTCS, HAONIONAETCs CUHEE OKpallMBaHHE pac-
TBOpA, 3/1eCh ObLI ITINLIEPHH.

B pyroi npobupke npon3oieT proeToBoe OKpalliBaHHe PacTBOPA, 31eCh
ObL1 OeIIoK.

B tpernbeii npobupke Ob1T hopMaHH.

Ilpakmuueckas paboma Ne 7. I enemuueckasn céazv meiicoy
Kaccamu op2anuyecKux u Heop2aHuyecKux coeOuHenull
Bapuanr 1.

a) JKese3Hble OMHUJIKK TIOMECTUIIN B IPOOUPKY U JOOABHIIN PACTBOP COJSTHON
KUCIOTHL. [IpoOupKy Harpesu.

Fe + 2HCl —» FCCIZ +H,

K nosmy4eHHOMY pacTBOpY MO KaIUIsM O BbINAJEHHS OJIeIHO-3eJIeHOr0
ocanka nodasunu pactsop NaOH.

FeCl, + 2NaOH — Fe(OH),4 + 2NaCl
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IMpu cTostHMM HA BO3MyXe 0CAIOK CTAHOBHUTCS OYpPBIM.
4Fe(OH), + 2H,0 + O, — 4Fe(OH);{
K nomy4seHHOMy 0canKy m00aBUIIM PacTBOP a30THOH KUCIIOTEL.
Fe(OH); + 3HNO; — Fe(NO;); + 3H,0
6) K pactBopy crmpra no6asunu nopomrox CuO u mpoOupKy Harpesu:

t VY,
CH:OH + Cu0— CH3—C\/ + Cu +H,0
H

[omy4eHHbI pacTBOP CIWIM B IPYTYIO MPOOUPKY U HOOABHIIM aMMHAYHbIN
pacTBOp OKcHza cepedpa.

Y Y
CH34(‘\ + 2[Ag(NH3)2]OH_> CH3—< + ZAgl + 4NH3 + H20

H OH
Crupt nopoxriu, noiayuuwiu CO, u H,O.
C2H5OH + 302 e d 2C02 + 3H20
Bapuanr 2.

I'paHyIty aJIFOMUHHMS OIyCTHIIM B TPOOHPKY C PACTBOPOM COJISTHOM KHCIIOTHI.
2A1+ 6HCl — 2AICI; + 3H,
K nomyuyenHomy pactBopy no Kamisim 1o6asunu pactsop NaOH.
AICl; + 3NaOH — AI(OH)3{ + 3NaCl
[MomyueHHBI 0CaJOK pa3IeNiin Ha 2 YacTH, K oIHO# mo6aBunu eme NaOH.
Al(OH); + NaOH — Na[AI(OH),]
K npyroit vactu npunumu pactsop H,SO,.
2A1(OH); + 3H,S04 — Al(SOy); + 6H,0

6) B npoOupky co ciupTom 100aBUIIN HECKOJIBKO Kaleilb KOHLECHTPUPOBaH-
Hoii H,SO4. IIpobupky 3akppuid MpoOKOH ¢ Tra300TBOXHON TpPyOKOH, KOHEI
KOTOPOI1 OIyCTIIIN B APYTYI0 IpoOHpKy. CMech Harpeny.

C,H;OH % C,H, + H,0

CoOpaHHbIii B IPOOUPKE ra3 MoJ0KIIIH.
C2H4 + 302 4 2C02 + 2H20

BHOBb cobpanmu mpubop st momyuenuss C,H,;, HO KoHer ra3ooTBOAHOM
TpyOKH omycTiu B npobupky ¢ KMnO,.

3CH, + 2KMnO, + 4H,0— 3CH,—CH, + 2MnO, + 2KOH

OH OH
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Bapnuanr 3.
a) MezHy0 IPOBOJIOKY MPOKAINIIN B OTHE TOPEITKH.

2Cu+ 0O, = 2Cu0O

O0pa3oBaBmniics YepHBIH HAJET COCKPeOIu U 1006aBUIn B IPOOHPKY C cep-
HOU KHCJIOTOH.

CuO + H,SO4 — CuSO,4 + H,O
K nony4ennomy pactBopy n06aswim pacteop NaOH.
CuSO, + 2NaOH — Cu(OH),{ + Na,S0,
Ocaok mpoQHUIBTPOBATN U POKAIIHIIH.

t
Cu(OH), = CuO + H,0

UYepes 00pa30BaBIINICS YEPHBII MOPOIIOK IIPOITYCTHIN BOAOPO.
CuO + H, = Cu + H,O

0) B mpobupky ¢ xapOouaom KajpLus JOOABWIN BOAY M 3aKPBUIH MPOOKOU C
ra300TBOJHON TpPyOKOH, KOHEL KOTOPOH OMyCTHIH B HPOOHPKY C OpOMHOI
BOJIOH.

CaC, + 2H,0 — Ca(OH), + C,H,T

C2H2 + ZBI'Z e d C2H2Br4

BHoBB cobpann npubop mis nomyuenus: C,H,, razoorBoanyio TpyOKy omyc-
THJIM B IPOOUPKY U Yepe3 COOpaHHBIN Ta3 MPOITyCTHIN 030H.

HC=CH + 20, —2

o) 0
N, 7
cC
CHCl H/ u 20,

B HOJIy‘{eHHBIfI TJIMOKCAJIb Z[O6aBJISIeM aMMHaYHBII PacTBOp OKCHUA cepe6pa.

H
N H

Cc— + 4[Ag(NH;),]JOH —
Y N\
o/ A ¢}
0

0
N/
- >c—c/ + aag) + siy 4 21,0
HO OH

Ilpakmuueckan paboma Ne 8. Pewienue yxcnepumenmanbHvlx
3a0au no onpedeneHuIo nIACIMMAcCC U 6010KOH

Beinonnenue pabomeoi:

1. Bapuanr 1.
Buemnnnii Bux OTtHoIeHne Wcnbitanue
K HarpeBaHUIO B IUIAMEHH
®enomnact | TBepslit, temHoro |[Ipu HarpeBaHuu pasnia-

1BeTa (0T KOPHYHEBOTIO [raeTes
JI0 YEPHOTr0)
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Buemnnii Bujg OTHolIEeHHE HcnbiTanue
K HarpeBaHHIO B IUTaMEHU
Hemnynoun | TBepsbii, npo3pau-| TepmoruiacTuueH
HBIA, MOXET OBITh OK-
pallieH B pa3Hble 1[BETa
Tonustunen |I[Tomynpo3payHslid, TepmoriacTH4eH, u3|Copur IIaMEHeM,
SIIACTUYHBIM, SKHPHBII|paciyiaBa MOXKHO BBITS-|IPOJODKACT TOPETh
Ha OIIyIb HYTb HUTU BHEC 30HBI IUIAMCHH,
3amax ropsiuei ceeuu
Kampon OnacTudeH, moxet|Jlerko pasmsruaercs, u3|lopur  cBeTsAmMMCS
HMETh LBET OT OeJIoro|paciuiaBa BBITSTUBACTCS |IUIAMEHEM,  PacIpo-
10 YEPHOTO B HUTHU CTpaHss HENPUATHBIHA
3amax, TOPHT U BHE
IUIAMEHH
1. Bapuanr 2.
Buemnuii Bug OrtHomeHne HcnbiTanue
K HarpeBaHHIO B IUIAMCHU
TonuBuumn- |Onactuuen, B Macce |BeicTpo pasmsaryaercs |[[opur  KonTsammM —Iuiame-
XJIOPUL JKECTKUH,  MOXET HEM, BB XJIOPBOJOPOS,
OBIT OKpalleH B BHE 30HbI IUTAMEHH HE TOPHUT
pasHbIe IBeTa
Tomuctupon |IIpospauen | Tepmomnactiden, u3|['OpUT CHIBHO KONTSIIUM
UMeET  MOJIOUHBIH paciiaBa  BBHITSATMBA- ([UIAMEHEM, MCITyCKas Xapak-
LBET, XPYIKUIl eTcsl B HUTH TepHBII 3amax, TOPUT BHE
IUIAMECHU
Ionumerunme- | TBepablil, npo3pau-|TepmorulactuueH, u3|[OPUT JKENTHIM IIAMEHEM C
TaKpuiaT  |HBIM, MOXET OBITh|pacIllaBa B HHTH HE|XapaKTepPHBIM IIOTPECKUBa-
OKpaIlleH B pa3HbIE BEITATHBACTCS HHeM, HcIycKas A(UPHBIT
L[BETA 3anax
Hemmynoun |Teepasii, npou-| Tepmornnactuuen
HBIf, MOXeET OBbITh
OKpallleH B pa3Hble
L[BETa
2. Bapuanr 1.
HcnbiTanue B maaMeHu H,SO4 wonu 10% pactBOp Arnieton
NaOH
Buckosznoe |[oput 6bicTpo ¢ 3ama-|PactBopsiercs, |CuipHo HaOyxa-|He pactBops-
BOJIOKHO |XOM XOKEHOW Oymaru.|oOpasysi — pac-|eT, paspylaercst |ercs
Tlocne ropeHus ocra-|TBOp KHpPHIHY-
eTcsl Cephlid renes HOT'O LIBETa
Hutpon |[Copur, oOpa3ys tem-|PactBopsiercsti |He pactBopsiercst |He pactBopsi-
HBIA PBIXJIBIA  HeOe- eTcst
CTSALIMHI IapUK
epers  [Topur ¢ 3amaxom xoxe-|PactBopsiercs  |He pactBopsiercst |He pactBops-
HOTO Tepa, OCTaeTcs ercst
nenen
JlaBcan  |['oput konrsammM mia-|PactBopsierca |He pactBopsierca |[He pactBops-
MEHEM C 00pa3oBaHHEM ercst
TEMHOTo  OiecTAIero
[IapuKa
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2. Bapuawnr 2.

HcnbiTanue B nmiaaMeHu

H2 SO4 KOHIL

10% pacTBOp
NaOH

AuetoH

Xiomyaro-
OymakHOE
BOJIOKHO

T'opur GbicTpo ¢ 3ama-
XOM JOKCHOH Oymarw,
TocJie TOPEHHs OCTaeT-
csi cepblil nerne

PactBopsiercs

He pactBopsiercs,
HaOyxaeT

He pacrBops-
ercst

Anerataoe
BOJIOKHO

I'oputr ObIcTpo, 00pa-
3ysl HEXPYIIKHIl TEMHO-
OypbIi apuK

PactBopsiercsa

Kenteer, paspy-
mIaercs

PactBopsiercsa

Xnopux

T'opur HEOOJBLINM
KOITSAIINM IUIAMEHEM,
o0pa3ys Xpynkuit yep-
HBII mapuk. Bue 30HBI
IUIAMEHH HE TOPHUT

He
eTcs

pacTBops-

He PacTBOPACTCA

PactBopsiercsa

Kanpon

[TnaBurcs, obpasys
TeMHBIH  OIeCTAINM
MIAPUK, TOPUT C HEIPHU-
SITHBIM 3aI1aXOM

PacrBopsiercs

He pacTtBopsiercs

He pacrtBops-
ercst
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