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®rocC cpeaHero o6bwero oébpaszosaHusn

4. Metopgonornyeckon ocHoBon CTaHpapTa SIBMFETCA CUCTEMHO-
OeATesNIbHOCTHbIN noaxopn, KOTopbln 0becneynBaEerT:

dopmupoBaHme roroBHOCTU OOyYaKOLWUXCA K CAaMOpPa3BUTUIO U
HenpepbLIBHOMY OOpa30BaHMIO;

NPOEKTUpPOBaHNE 7 KOHCTpyMpoBaHue pa3BuMBaloLLEN
obOpasoBaTenLHOM  cpedbl  OpraHMsauny,  OCYLLECTBNSOLLEN
obpasoBaTesibHy0 OEATENLHOCTD;

aKTUBHYIO y4yeOHO-no3HaBaTesIbHYHO OesATenbHOCTb
oby4arLwmxcs;

NOCTpoeHNe  obpasoBaTefibHOM  OEATENbHOCTM € YYETOM
NHOMBNAYanbHbIX, BO3PACTHbIX, NCUXONOrMYECKnX,
domaunornorndyeckmx ocCobeHHOCTEN N 300POBbA 0BYy4YatoLLNXCS.
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®rocC cpeaHero o6bwero obpasosaHus
CrtaHpapT AaBNnsieTca OCHOBOW ANA:

pa3paboTku NnPUMepPHbIX OCHOBHDbIX
obpasoBaTesibHbIX nporpaMMm cpeaHero obuwero
obpasoBaHusN;

pa3paboTku nporpaMM yuyebHbIX NpeaMeToB, KYpCoOB,
yuyebHOM nuTepaTypbl, KOHTPOJIbHO-U3MEpPUTEJIbHbIX
MaTepuasnos;

nposeageHus rocyaapcrBeHHOM MTOroBOM 7|
NPOMEeXyToO4YHOM aTrectaumm obyuarowmxcs;

NOCTPOEHUA CUCTeMbl BHYTPEeHHEero MOHMUTOPMUHra
KayecTBa obpasoBaHus B opraHunsaumm,
ocyLwjecreasiouwen obpasoBartesibHYIO A€ATE/IbHOCTbD.
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®rocC cpeaHero o6bwero oébpazosaHus

6. CTaHaapT ycTaHaBAMBaeT TpeboBaHUA K pe3ysibTaTaM OCBOEHWUS

obyyarowmMmMnca ocCHoBHou obpa3oBaTesibHOMN NPOrpaMMbil:

JINYHOCTHbLIM,  BKMNIOYAKWMM TOTOBHOCTb W CMOCOBHOCTb  oOy4varowmnxcs K
camMopasBUTUIO N JIMMHOCTHOMY camoonpeneneHnio, cqOpMMPOBAHHOCTb UX MOTMBaAUUM K
obyyeHnio M UerneHanpaBneHHOW MNO3HaBaTENbHOM OEATENbHOCTU, CUCTEMbI 3HAYMMBbIX
coumanbHblX U MEXIUYHOCTHbIX  OTHOLUEHMW, LEeHHOCTHO-CMbICIIOBbLIX YCTaHOBOK,
oTpaXawLux JIMYHOCTHbIE U TpagaHCKMe no3vumnm B AOEATENbHOCTU, NpaBOCO3HaHUe,
9KOJSTOMMYECKYIO KYIbTYypYy, CMOCODOHOCTb CTaBWUTb LENNW U CTPOUTb XWU3HEHHbLIE MJiaHbl,
CNOCOBHOCTb K OCO3HAHUKD POCCUMCKOWN TpakaaHCKON WMAEHTUYHOCTM B MONUKYSIETYPHOM
coumyme;

MeTanpeaMeTHbIM, BKMOYAKOLWNMM OCBOEHHbIE O0yYarLMMUCA MeXNPeaMETHbIe
MNOHATUA W YHMBepcasnbHble Y4yebHble aOenucTBua (perynatuBHble, MO3HaBATENbHbIE,
KOMMYHUKaTUBHbIE), CNOCOOHOCTb MX WMCMOSb30BaHUS B MNO3HaBaTESIbHOWM U coumnanbHOU
NpakTUKe, CaMOCTOATESTIbHOCTb B MNSIaHMPOBaAHMN N OCYLLECTBIEHUN Y4EOHOU OeATENbHOCTU
N opraHmsaummn y4ebHoro coTpygHmdecTBa C negaroraMm M CBEPCTHUKaMMU, CNOCOBHOCTL K
NOCTPOEHUIO MHOMBUAYANbHOWM 06pas3oBaTENbLHOM TPAEKTOpUW, BrageHUe HaBblKaMu
y4yebHOo-1ccneaoBaTenbCkon, NPOEKTHON N coumanbHON OeATENbHOCTHU;

npeaMeTHbIM, BKNIOYaWMM OCBOEHHLIE 0ByYaloLWLMMNCA B XO4Ee U3YyYEHUS1 y4EeOHOro
npegmMeTa YyMeHusi, cneumdmyeckme aOnd AaHHoOWM npegMeTHom obnactu, Buabl
OEATENbHOCTM MO MOMYYEHUIO HOBOrO 3HaHMA B paMKkax yyebHoro npegmeTta, ero
NpeobpasoBaHUO U NPUMEHEHUIO B YYEOHbIX, Y4EOHO-MPOEKTHLIX U COLMaNbHO-MPOEKTHbLIX
cutyaumsax, (QopmupoBaHME  HAy4YHOro  TUNa  MbIWMEHUS, BnageHne  HayYHou
TEPMUHOSOMNEN, KMOYEBbLIMU MOHATUAMWU, METOAAMW U NPUEMAMM.



®rocC cpeagHero o6bwero o6pasosaHus

TpeboBaHMA K npeAMeTHbIM pe3yrnibTaTaM OCBOEHUA 6a30BOro Kypca «XumMum»
AOIMKHbI OTpaXaThb:

1) cchopmnpoBaHHOCTL NpeacTaBeHMn O MecTe XMMMU B COBPEMEHHON Hay4YHOW
KapTMHe Mwupa; MNOHUMaHue ponu xumuum B dopmMMpoBaHMM Kpyrosopa M
(pbyHKLUMOHANBLHOU rPaMOTHOCTU YenoBeKa AN peLlleHUs NpakTu4ecKnx 3aaav;

2) BIrnageHue oOCHoBononarawWUMMN XUMUYECKUMU MOHATUAMMU, TEOPUAMM,
3aKoHamu n 3aKOHOMEPHOCTAMM; yBepeHHoe Nnosfib30BaHMEe  XMMUYECKOM
TEePMUHOSIOrMEN U CUMBOJIUKOWN;

3) BnageHue OCHOBHbIMM MeTOA4aMWM HAy4YHOro MNO3HaHMUA, UCMNOJSIb3yeMbiIMU B
XUMUN. HabnaeHue, onucaHue, NaMepeHue, IKCNEepPUMEHT; yMeHue obpabaTtbiBaTb,
OOBLSACHATL pe3ynbraTtbl NMPOBeAEHHbIX ONbITOB W AenaTb BbiBOAbI, FOTOBHOCTb W
CNOCOOHOCTb NPUMEHATb MeToAbl NO3HAHUA NPU PEeLUeHUUN NPaKTUYEeCKUX 3aaav;

4) cchopMUpPOBAHHOCTbL YMEHUA AaBaTb KONMMYECTBEHHble OLEeHKUM U NMpPOBOAUTL
pacyeTbl NO XMMUYeCKUM chopmMmynam v ypaBHEHUSAM,;

5) BRageHue npaBuriamMm TEeXHUKM Oe30onacHOCTU MNpPU  UCNOSIb30BaHUU
XUMUYECKUX BELLUEeCTB;

6) copMUpOBAHHOCTbL COOCTBEHHOM MO3ULUUU MO OTHOLUEHUKHD K XUMUYECKOM
nHdopmMaLumu, nony4yaemMoun N3 pasHbiX UCTOYHUKOB,;

7) ons oby4arlmxcss € OrpaHMYEeHHbIMWU BO3MOXXHOCTAMW 300POBbS OBrageHue
OCHOBHbIMU OOCTYMNHbLIMWU METOA4AMU HAY4YHOrO MNO3HAHUS;

8) ona cnenbix K cnabosmaawmMx obyvarolmxcs oOBMnageHwe npaBunamMm  3anucu
XUMHNYecknx ¢OpMySi C UCMOMb30BaHUEM penbedHO-TOYEYHON CcUCTEMbI 0603HaYeEHUI
J1. bpanns. 6



®rocC cpeaHero o6bwero oébpazosaHus

TpeboBaHuA K npeoMeTHbIM pe3ynbTaTaM OCBOEHUS Yrny6rneHHoro
Kypca «XuMumn» OOIMKHbI BK/OYaTbh TpeboBaHUA K pe3ylbTaTaM OCBOEHUS
6230BOro Kypca u fIONOSfIHUTEeNLHO OTPaXaTh!

1) CcOPMUPOBAHHOCTb CUCTEMbI 3HaHUM 06 OOWKMX  XUMUYECKUX
3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPUSX;

2) chopMMPOBAHHOCTbL YMEHUW MccregoBaTb CBOMCTBA HEOPraHMYecKnx u
OpraHNYeCKNX BELLECTB, OOBLACHATbL 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKMX
peakunn, NPOrHoO3npoBaTb BO3MOXXHOCTb MX OCYLLECTBINEHUS;

3) BNageHne yMeHnsIMu BblaBuraTb rmrnoTesbl HA OCHOBE 3HAHUN O COCTaBe,
CTPOEHUM BeLWleCTBA W OCHOBHbIX XUMMWYECKMX 3aKOHax, MNpoBeEPATb WX
9KCNepUMEHTaribHO, popMynupys Lenb nccnegoBaHug;

4) BnageHve MeTogaMu CaMOCTOATESNIbHOrO MMaHMPOBaHUA U MPOBEOEHUS
XUMUYECKUX IKCMNEPUMEHTOB C cobntogeHnemMm npasun B6e3onacHom pabdoTbl C
BewecTtBamMm 1 nabopaTopHbiM 000pydoBaHMEM; CHOOPMUPOBAHHOCTb YMEHUN
onucaHusl, aHanun3a u OLEHKM JOCTOBEPHOCTU NOMNYYEHHOro pe3ynerara;

5) CcOPMUPOBAHHOCTL YMEHUMA MPOrHO3MpPOBaTb, aHann3MpoBaTb WU
oueHMBaTb C MO3ULUA SKONOrM4yeckom Oe3onacHoOCTU NocneacTesus ObITOBOU U
NPON3BOACTBEHHOW AOEATENIbHOCTU 4erioBeka, CBSA3aHHOM C nepepadoTkon
BELLECTB.



®rocC cpeaHero o6bwero oébpazosaHus

18.2.2. Pabouuve nporpamMmbl Y4YeOHbIX npeamMeToB,
KYPCOB, B TOM yucne BHEYPO4YHOM OesaATeNnbHOCTU AOOJTXXHbI
obecneynBaThb AOCTUXeHue nrmaHnpyembiX pe3yribtaToB

OCBOEHUS1 OCHOBHOM oO6pa3oBaTenibHOW NporpamMmbl.

Paboune nporpamMmmbl y4eOHbIX MPEeOMETOB, KypCOB, B TOM YUCIE BHEYPOYHOW
OeATenbHOCTU pa3pabaTbiBaloTCA Ha OCHOBE TpeboBaHMI K pe3ynsTataM OCBOEHUS
OCHOBHOW 0bpasoBaTeribHOM MPOorpaMmbl C Y4E€TOM MPOrpamMm, BKIHOYEHHbLIX B €€

CTPYKTYPY.

Pabouue nporpamMmbl Yy4eOHbIX MpeaMeTOB, KypCcoOB

AOMXHbI coaepXaThb.

1) nnaHupyemble pe3ynbTaTbl OCBOEHUA  Yy4eOHoro
npegmMeTa, Kypca,

2) coaepxaHue y4yeOHOro npegmeTta, Kypca;

3) TemaTu4yeckoe nrylaHMpoBaHue C yKkasaHMeM KorimyecTBa
YyacoB, OTBOAUMbIX HAa OCBOEHUE KaXXaoun TeMbl.



NMNOOI cpeaHero o6bwero o6paszosaHunA

NMPUMEPHAA OCHOBHAA
OBPA3OBATEJIbHAA NMPOIMPAMMA

CPEOHEIO OBLUEITO OBPA3OBAHUA

OpoGpeHa peweHuem hegepanbHOro
y4eObHO-MeTOoAUYECKOro o6 LeaANHEeHUN
no oowemy obpa3zoBaHUIO

(npotokon ot 28 nroHA 2016 r. Ne 2/16-3)
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NMNOOI cpeaHero o6bwero o6paszosaHunA

lNpeaMeTHbIe pe3ysibTaThbl

B pe3ynbTaTe nlyyeHus ydyebHoro npegmeTta «XMMmnsa» Ha YpoOBHE
cpeaHero obuwero obpasoBaHus:
BbiNnyCKHUK Ha 6a30BOM ypOoBHE HayuMuTCca:

pacKpbiBaTb Ha NMpuMepax posjib XMMUU B POPMUPOBaAHUM
COBPEMEHHOW HAay4YHOW KapTUHbI MUPa U B NMpaKTU4YeCcKoun
AeaTeNlbHOCTM Yesl0BEKa;

AEMOHCTpUpPOBaTb Ha NpMMepax B3auMOCBSA3b MexXay XUMNen
N ApYrMMU eCTeCTBEeHHbIMU HayKaMu;

PacKpblBaTb Ha NMpuMepax NosIoXXeHNd TeoOpUn XMMMNUYECKOro
cTpoeHund A.M. byTtnepoBa;

NOHMMaTb PU3nYecknn cmolicn Nepuogmnyeckoro 3akoHa . U.
MeHgenieeBa M Ha ero ocCHoee 06BACHATb 3aBUCUMOCTb
CBOMNCTB XMMNYECKNX 3/IEMEHTOB N 06pa30BaHHbIX MU
BELLECTB OT 3/IEKTPOHHOIo0 CTPOEHUS aTOMOB;

06BACHATb MPUYNHBI MHOroo6pa3unsa BelecTB Ha OCHOBE
obLwmnx npeacraBneHnn 06 nx coctaBe N CTPOEHUN;
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NMNOOI cpeaHero o6bwero o6paszosaHun
BbiNnyCKHUK Ha 6a30BOM yYpPOBHE Hay4YMTCSH:

NPUMEHATL NpaBua cucTtemMaTtu4eckon MexagyHapoaHON HOMEHKaTypbl
KaK cpefcTBa pasfnyeHns n naeHtugukaumm BeLecTs no nx cocrtaBy u
CTPOEHWUIO;

COCTaBIATb MOJEKYINSAPHbIE N CTPYKTYPHbIE POPMYIibl OPraHU4YeCcKux
BELLECTB Kak HoOCUTEnen nHdopmaLmm o CTPOEHUN BELLIECTBA, €0
CBOMUCTBAX U NpUHaANeXXHOCTU K onpeaeneHHoMy Krnaccy coeauHeHun;
XapaKkTepusoBaTb OpraHM4eckne BeLlecTBa Mo CoCTaBy, CTPOEHUIO U
cBOMCTBaM, yCTaHaBnMBaTb NPUYMHHO-CIIEACTBEHHLIE CBA3U MexXay
OAaHHbIMW XapaKTepuUcTMKaMun BELLECTBA;

NPUBOAUTb NPUMEPLI XUMUYECKUX PeaKL M, pacKpbiBarOLLMX
XapaKTepHble CBONCTBA TUMNYHbLIX NMpeacTaBuUTENEN Krnaccos
OpraHUYeCKNX BELLECTB C LIENb0 UX nAEHTUdMKALMN N OOBbSACHEHUS
obnactn NnpuMeHeHus;

NPOrHo3npoBaTb BO3MOXHOCTb MPOTEKAHUA XUMUYECKNX peakLumn Ha
OCHOBE 3HaHMKN O TUNAaxX XMMUYECKON CBA3WN B MOJSIEKYSIaX peareHToB 1 Ux
peakLUMOHHON CNOCOBHOCTY;

NCrosib30BaTb 3HAHUS O COCTaBe, CTPOEHUN N XMMNYECKUX CBOMUCTBAX
BellecTB Ans 6e30nacHoro NpUMEHEHUs B NPakTU4ECKON [eATenbHOCTY,



NMNOOI cpeanero oébwero obpasosaHun

BbINYCKHUK Ha 6a3oBOM YPOBHE HAaY4YUUTCH.
NpMBOOUTL MNPUMEPbLI  MPAKTUYECKOro  MUCMNONb30BaHMA  MNPOAYKTOB
nepepaboTkm HedpTM ”n NPUPOOHOro rasa, BbICOKOMOSEKYISPHbIX
coeguHeHNn (NONUITUIIEHA, CUMHTETUYECKOro Kaydyka, aueTaTHoro
BOJIOKHA);

NPOBOOUTL OMbiTbl MO pacno3HaBaHUIO OpraHUYeckuUx BeLLEeCTB:
muuepunHa, YKCYCHOW KUCNOThI, HenpegenbHbIX XXWUPOB, [JIHOKO3blI,
Kpaxmana, 6enkoB — B cOCTaBe MULLEBbLIX MPOAYKTOB N KOCMETUYECKUX
CPEeacCTB;

BNageTb npasunaMmn 1 npmemamm 6esonacHon paboTbl C XMMUYECKUMMU
BeLecTBaMun 1 nabopaTtopHbIM 060pyaOBaAHUEM;

yCcTaHaBnMBaTb 3aBUCMMOCTb CKOPOCTUM XMMWYECKOU peakuum WU
CMELLEeHNA XMMUYECKOro paBHOBECUA OT PasfiNyHbIX (PAaKTOPOB C LENbo
onpeferneHns  OnTUMarbHbIX  YCNOBUM  MPOTEKAHUA  XUMWYECKUX
NpoOLIeCCOoB;

npuMBOAUTL MNpPUMeEpPbI rMgponusa conem B MNOBCEOHEBHOW XXU3HU
YyenoBeka,;

NPMBOAUTL MPUMEPBLI OKUCITUTENbHO-BOCCTAHOBUTENbLHbLIX peakunn B
npupoae, MNPOU3BOACTBEHHbLIX MNpoueccax W XuU3HeoeAaATenbHOCTU
OpraHn3mos,; 13



NMNOOI cpeaHero o6bwero o6paszosaHunA

BbiNnyCKHUK Ha 6a30BOM ypOBHE HaYy4YMUTCH:
NPMBOOUTb MPUMEPLI XUMUYECKUX pPeaKkLMi, packpbiBaloLUnX obuiue

XUMWYECKME CBOUCTBA NPOCTbIX BELLECTB — METAlOB U HEMETAINOB,;
NPOBOAUTb pPacyeTbl HaA HaxoXAeHue MorekynapHon dopmynbl
yrneesogopoga no rnpoaykTamM CcropaHmss M No ero OTHOCUTESIbHOM
MNSIOTHOCTM U MaCcCOBbIM O0MSM 3JIEMEHTOB, BXOASLLMX B €ro COCTaB,
BNageTb nNpasunamu 6esonacHoro obpauleHnsa ¢ eakumMmun, roprounmmMmmn m
TOKCUYHbIMW BELLLIECTBAMM, cpeacTBamMm ObITOBON XUMUN;
OCYLLECTBMATb MMOUCK XUMUYECKOW MWHOPMaLUUM N0 Ha3BaHUAM,
noeHTuukaTopam, CTPYKTYPHbIM 0OpMYyam BELLECTB;

KPUTUYECKM  OUEeHMBaTb WU NHTEPNPETUPOBATL  XUMUYECKYIO
NHOPMAaLMIO, COOEPXaLLUYlCsl B COODLLUEHUSIX CPeacTB MacCOBOW
nHpopmauun, pecypcax WMHTepHeTa, Hay4yHO-MOMYMAPHbLIX CTaTbsX C
TOYKN 3PEHUSA  E€CTECTBEHHO-HAY4YHOW KOPPEKTHOCTM B  Uenax
BbISIBIEHNSI OLUMOOYHBIX CYXOEHUW N HhopMUPOBaAHNA COBCTBEHHOM
No3nuUnK;

NpeacTaBnAaATb NMyTU peleHuna rmodanbHbIX Npobrem, CToAWNX nepen
4YerloBEYECTBOM: 3KONTOMMYECKUX, SHEPreTUYECKNX, ChIPbEBBLIX, U POJSib

XUMUN B PELLIEHNN 3TUX NPobdnem. 4



NMNOOI cpeaHero o6bwero o6paszosaHunA

BbiNnyCKHMK Ha 6a30BOM YypoOBHEe MNOAYyYMT
BO3MO>XHOCTb HAay4YUTbCH:

unroecmpupoeams  Ha  fpumMepax cmaHoerieHue U - 380/1IoUUK0
op2aHuU4yecKol XUMUU KaK HayKu Ha pas/iu4HbIX UCmOopUYecKUX amarax
ee pa3sumus,

ucrionb3o8ame  MemoObl Hay4YHO20 [0O3HaHUs rpu  8bINOTHEHUU
rnpoeKkmos u y4ebHo-uccriedoeameribCKUX 3aday o u3ly4yeHuro ceolcme,
criocoboes rnosy4YeHuUs U pacro3HagaHusi op2aHU4ecKux eew,ecms,
0b6bSACHSIMb rpupody u criocobbl obpa3osaHusi XUMU4YecKou C8s3U.
KogasieHmMHou (norsipHoU, HerosspHoU), UOHHOU, Memariiudyeckod,
8000P0OOHOU — C Uerbk oripederieHUs XUuMu4yeckol akKkmueHocmu
geuwjecmes,

ycmaHaesrnueampe 2eHemMuU4YeCKy c8513b MeX0y KraccaMu op2aHU4eCcKUx
gewiecme 0Ond  obocHoeaHUs  MpuHyunuasabHoOU  803MOXHOCMU
Mosly4eHuUsi op2aHuU4YecKkux CoeOuHeHulu 3adaHHO20 cocmaea U
CMPOEHUS,

ycmaHaeriugamsa 83aUuMOC8s3U MexX0y ghakmamu u meopued, rnpu4uHouU
u crieocmeuem rpu aHanuse rnpobrieMHbIx cumyauyuld u obocHoeaHuUU
npuUHUMaeMbIX peweHuUl Ha OCHO8e XUMUYeCKUX 3HaHUU. 15



NMNOOI cpeaHero o6bwero o6paszosaHunA

BbiINYCKHUK Ha Yyrny6/sieHHOM ypoOBHE HayuUMTCH:

e packpbiBaTb Ha nMpuMmepax pofnb XuMunm B  POpPMMPOBaAHUU
COBPEMEHHOW HAy4yHOW KapTUHbI MWUpa WU B  NpPaKTU4YEeCKoU
OEATENbHOCTU 4enioBeka, B3aMMOCBA3b MeXay XUMWEU N Opyrumu

eCTeCTBEHHbIMN HAayKaMW,

* WANIOCTPUPOBATL Ha NpuMepax CTaHOBMEHWE U 3BONIOLNIO
OpraHN4YecKom XMMUKN KaK HayKu Ha pasmin4HbIX UCTOPUYECKMX STanax

ee pasBUTUS;

* YCTaHaBJInBaTb TPUYNHHO-CJIEAOCTBEHHbIE CBA3U MeEXOY CTPOEHUEM
dTOMOB XUMUNYHECKUX JIremMeHToB 1n nepmnognvyeckmm wmaMeHeHnem
CBOWUCTB XUMUYECKUX INIEMEHTOB U X COEAMHEHUN B COOTBETCTBUN C

NoJyioxXeHnemMm XxmMmn4eCcKknx aJfieMeHToB B FIGpI/IO,EI,VI‘—IGCKOVI CcncrtemMe,

* aHanusupoBaTb COCTaB, CTPOEHME U CBOMUCTBA BELLECTB, NPUMEHSAH
NMOMNOXXEHNSA OCHOBHbIX XMMWYECKUX TEOPUN. XUMUYECKOrNo CTPOEHUS
opraHunyeckmnx coeguHeHun A.M. byTtnepoBa, CTpoeHMd aToma,
XUMWUYECKON CBA3U, INEKTPOSIMTUYECKON Ouccoumaumm KUCNOT WU
OCHOBaHWW; yCTaHaBnuBaTb MNPUYNHHO-CNEOCTBEHHbLIE CBSA3U MexXxay

CBOWCTBaMM BeLLECTBA U €ro COCTaBOM U CTpO€EHUNEM,

16



NMNOOI cpeaHero o6bwero o6paszosaHunA
BbiNYCKHUK Ha yrny6/sieHHOM ypoBHEe HayuUMTCH:

* TPUMEHATL npasuna cucTtemaTnyeckom MeXayHapoaHOU
HOMEHKINaTYpbl Kak CpeacTBa pasfimieHns u ngeHTndmkaumm BeLlecTs
MO NX COCTaBY U CTPOEHMUIO;

* COCTaBNATb MOJIEKYNAPHbLIE n CTPYKTYPHbIE doopmynbl
HEOPraHMYeCKMX U  OpraHUYECKMX BELWECTB KaK HoOcuTeneun
WHopmMaumMm O  CTPOEHUM  BellecTBa, €ero CBOUCTBax W
NPUHAONEXHOCTN K onpeaerieHHoOMY Kraccy coeauHeHWN;

* 0OBLACHATL npupoay W cnocobbl 0bpas3oBaHUS XUMUYECKOU CBA3MN:
KOBaneHTHOW (MOnsipHOW, HEMOMsPHOM), WOHHOW, MeTanIn4ecKon,
BOOOPOAHOU — C LUenbk onpegeneHnsa XUMUYEeCKOM aKTUBHOCTU
BELLEeCTB;

* XapaKkTepu3oBaTb (U3NYECKME  CBOUCTBA  HEOPraHUYecKux W
OpraHM4ecKkmMx BeLLUeCTB U yCTaHaBnMBaTb 3aBUCUMOCTb PU3NYECKUX
CBOWUCTB BeLLEeCTB OT TUMa Kpuctaninyeckon peLLeTKu,

e XapakTepusoBaTb 3aKOHOMEPHOCTN B N3SMEHEHNUN XUMUYECKUX CBOUCTB
NPOCTbIX BeLleCcTB, BOAOPOAHLIX COeOWHEHUWN, BbICLUMX OKCUOOB W

rMOpPOKCUOOB; -



NMNOOI cpeanero oébwero obpasosaHun

BbiINYCKHUK Ha Yyrny6/ieHHOM ypOBHE HayuUMTCH:

* MPUBOAUTL  MPUMEPbI  XUMWYECKUX  peakuuh,  pacKpbiBaKOLLMX
XapaKTEPHbIE XMMMUYECKNE CBOMCTBA HEOPraHMYEeCKUX U OpraHn4ecKux
BELLECTB W3YYEHHbIX KMNAcCOB C UEenbi uX  unaeHtudukauum wu
0ObACHEHNSA 0b6nacTn NPUMEHEHUS;

« onpeaensiTb MEXaHU3M peakLun B 3aBUCUMOCTM OT YCNOBUIA NPOBEAEHUS
peakuum M MPOrHO3MpoBaTb BO3MOXHOCTb MNPOTEKAHUS XUMUYECKUX
peakLUuii Ha OCHOBE TUMa XMMUYECKOWN CBA3UN N aKTUBHOCTU PEAreHTOB;

* yCTaHaBNMBaTb 3aBWCMMOCTb PeaKLIMOHHOW CMOCOOHOCTU OpraHUYecKux
COENHEHUI OT XapakTepa B3aMMHOIO BMUSIHWUS aTOMOB B MoOfekynax C
LiENbo NPOrHO3MPOBaHUSA MPOAYKTOB peaKLUnu;

* yCTaHaBNMBaTb 3aBUCMMOCTb CKOPOCTU XUMWYECKOM peakumm wu
CMELLEHUSI XMMUYECKOro paBHOBECUS OT PasnUYHbIX DaKTOPOB C LIENbHO
onpeneneHnss  onTMMarnbHbIX  YCMOBUA  MPOTEKAHUA  XUMUYECKUX
NMPOLIECCOB;

* yCTaHaBNuBaTb EHETUYECKYIO CBSI3b MEXAY KnaccaMy HeopraHU4ecKux
M OpraHN4yeckux BewecTB AN 0DOOCHOBaHUS  MPUHLMNMANbHOW
BO3MOXHOCTU MONyYeHUs HEOPraHNYECKUX N OpPraHUYeCcKNX coeauHeHnn

3a1aHHOIo COCTaBa U CTPOEHUA,
19



NMNOOI cpeaHero o6bwero o6pazosaHunA
BbiNyCKHUK Ha yrnyb6bsieHHOM ypoBHE HayuMUTCA:

noabupatb peareHTbl, YCroOBUA W ONpeaensTb MNPOAYKTbl peakuui,
NO3BONSAWMX peanu3oBaTb nabopaTopHble W NPOMBbILUNEHHbIE
CnocoObl MOMNY4YEHUS BaXXHEWLLUNX HEeOPraHNYecKnx n opraHUYecKmnx
BELLECTB;

onpenenaTb  Xapaktep  cpeabl B pe3ynbrate  rmaponusa
HEOPraHM4YeCcKUX N OpPraHMYecKMX BELLEeCTB U MNPUBOAUTb MPUMEPHDI
rmgponma3a  BewecTtB B MNOBCEOHEBHOW  XXWU3HM  YeEriOBEKa,
Bronornyecknx obMeHHbIX npoLeccax U NPOMBbILLIEHHOCTMN;
NPMBOAUTb MPUMEPHLI OKUCITUTENbHO-BOCCTAHOBUTENbLHLIX pPeakumn B
npupoae, MNPOU3BOACTBEHHbIX MpoLeccax W XU3HEeOEeATEeNbHOCTU
OpraHnU3MoB;

0OOCHOBbLIBATb MPaKTUYECKOE WUCMNONb30BAHNE HEOPraHU4YecKnx wu
OpraHN4YecKux BELLECTB N UX peakuMn B NPOMbILLIIEHHOCTU N ObITY;
BbIMOSTHATL  XUMUYECKMA  SKCMEPUMEHT MO  pacrno3HaBaHUO U
NOSTy4YEHUIO HEOPraHNUYECKUX N OPraHNYECKNX BELLLECTB, OTHOCALLMXCS
K pa3nuyHbIM Knaccam COeAUHEHUW, B COOTBETCTBUM C MpaBuniamu um
npuemammn 6e3onacHon paboTbl C XUMUYECKMMW BeLLecTBaMu WU
nabopartopHbIM 060pya0OBaAHUEM,; 19



NMNOOI cpeaHero o6bwero o6pazosaHunA

BbiINYCKHUK HA Yyrny6/ieHHOM ypOBHE HayU4UMTCH:

* MPOBOAUTb pPacCYeTbl Ha OCHOBE XUMUYECKUX POPMYNn U YypaBHEHUA
peakuun: HaxoXxOeHue MOJSIeKyNnapHOU  POpMYyribl  OpraHUYecKoro
BELLEeCTBa No €ro nnoTHOCTU N MaCcCOBbLIM [0MsIM 3JIEMEHTOB, BXOASLLNX
B €ro cocrtaB, UK MO MNpoAyKTaM CropaHud; pacdeTbl MaccoBOW 00N
(Maccbl) XUMUYECKOIO COeAUMHEHNSI B CMECU; pacdeTbl Macchl (0bbema,
KOnM4yecTBa BeLLeCcTBa) NPOAYKTOB peakuuu, ecnuv OAHO U3 BELLECTB
OaHo B M30bITKE (MMEET NPUMECU); pacyeTbl MacCoOBOW UM ODObEMHOM
OONMM BbIXoda nMpoayKTa peakuum OT TeOpPeTUYEeCKM BO3MOXKHOIO;
pacyeTbl TENMOBOro apdekta peakunmn; pacHetbl 00 bEMHbIX OTHOLLEHNI
ra3oB NPV XMMUYECKUX peakumax; pacyeTbl Macchl (06bema, KonmyecTea
BelLlecTBa) nNpoaykra peakuumu, ecnu OOHO M3 BeELLeCcTB JaHO B Buae
pacTBopa C ornpeaeneHHon MaccoBOW 4OSIEN paCTBOPEHHOIO BELLIECTBA,

* uUCrnosib3oBaTb MeToAbl HAY4YHOro MNO3HaHWUA: aHanmMa, CUHTES,
MoaenupoBaHne XMMWUYECKMX MPOLECCOB U SABMEHUU — MPU peLlueHumn
y4eOHO-mccrneaoBaTenbCKMX 3agad No U3yYeHuto CBOWUCTB, CNocoboB
NonyyYeHnsa n pacrno3dHaBaHNsS OpraHUYeCcKuUX BELLECTB,;

* BNageTb npasunamm 6esonacHoOro odpalleHna C eOKUMU, roprYUMU K
TOKCUYHBIMU BeLLlecTBaMU, cpeacTtsamMn ObITOBON XUMUU, 20



NMNOOI cpeanero oébwero obpasosaHun
BbiINyCKHUK Ha yrny6sieHHOM ypoBHEe HayuMnTCS:

OCYLLECTBMATbL MOWUCK XUMUYECKOW WHPOopMauunm MNo Has3BaHUAM,
nageHTuukaTopam, CTPYKTYpHbIM oopMyriam BELLECTB;

KPUTNYECKM oLeHnBaTb 7 NHTEepnpeTnpoBaTb XUMUNYECKYHO
NHOPMALMIO, coaepXallytoca B COODLUeHNSX CcpeactB MacCOBOW
nHpopmauun, pecypcax WHTepHeTa, Hay4YHO-MOMNYMNAPHbIX CTaTbAX C
TOYKN 3PEHUA eCTECTBEHHO-HAYy4YHOW KOPPEKTHOCTU B LIENAX BbISABNEHUSA
OLLUMOOYHLIX CY>XOEHUN N PopMUpPOBaHNS COBCTBEHHOM NO3ULINU;
yCTaHaBnMBaTb B3aMMOCBA3N MexXay dpaktamn U Teopueun, NpuYnHOU um
CneacTtBMEM MNpu aHanuade npobnemMHbiXx cuTyaunmm m o0OOCHOBaHMK
NPUHMMaEMbIX PeLEHUN Ha OCHOBE XMMMNYECKUX 3HAHUN,

npeacTaBnATb NyTU pelleHuda rnodanbHbIX Mpobnem, CToswux nepen
4YeriloBEYECTBOM, U MEPCNEKTUBHLIX HANpaBneHun pasBnUTUA XMMNUYECKNX
TEXHOMOMMNU, B TOM 4KMCMe TEXHONOrMM COBPEMEHHbLIX MaTepuanoB C
pasnnUYHoOn (PYHKLMOHANbHOCTbIO, BO30OHOBMNSAEMbIX NCTOYHMKOB CbIpbS,
nepepaboTkn 1 yTunusaumm NPoMbILLIIEHHbIX N ObITOBLIX OTXOOO0B.

21



NMNOOI cpeanero oébwero obpasosaHun

BbinyCcKHUK Ha yrny6/1eHHOM ypOBHE MOJAYyYnT
BO3MO>XHOCTb Hay4YNTbCS!

opmynupogsams  Uelflb  uccriedoeaHusl, 8bl0gu2amb U  [POBEePSMb
3KCrepuMeHmarsbHO auromesbl O XUMUYECKUX ceolicmeax eewecme Ha
OCHOB€ UX cocmaea U CmpoeHUs, ux criocobHocmu ecmyrname 8 XumMu4eckue
peakuuu, o xapakmepe u rnpodykmax pasfu4yHbiX XUMUYECKUX peakuuu,
camMocmosimeribHO rsaHuposame U rpoeooums XUMUYECKUE 3KCepUMEHMEbI
c cobnooeHuem npasusi besornacHou pabombl C¢ eewecmeamMu U
nabopamopHbim 0bopydoeaHUEM,

uHmeprnpemuposams 0OaHHble O cocmaee U CMmPOoeHUU eeuwecms,
MOJ1y4EHHbIE C MOMOUWbK COBPEMEHHBIX (OU3UKO-XUMUYECKUX MEMOAOOS;
orucki8amb COCMOSIHUE 3fIeKMpoHa 8 amomMe Ha OCHOB8E COBPEMEHHbIX
K8aHmMoB8O-MexaHU4YeckUx rpeocmaerieHulli 0 cmpoeHuu amoma Oris
0bbsICHEHUS pe3yribmamos criekmparnbHO20 aHaslu3a eeuecms,
xapakmepusoeame  pPOJib asomocodepxawux  e2emepoyuuKIu4ecKux
COEOUHEeHUU U HyK/NeUHO8bIX KUC/IOM KaK eaxHeuuwux 6buoroau4vecku
aKmueHbIX eeuecms,

rpo2Ho3upo8amk 803MOXXHOCMb rnpomekKkaHus OKUCTUMersibHO-
80CCMaHoOBUMESbHbLIX peakyul, rexawux 6 OCHO8e [PUPOOHbIX U

I7,00U3GOaCmeeHHbIX rnpoueccos. 22



YyebHO-MeToANYEeCKUN
KOMIJIEKC N0 XMMUN
AaBTOPCKOIro konnexkruBa MIy
(nspaTenbcTBO «/[ipoda>)

B.B. EpemuH, H.E. Ky3bMeHKO,

B.U. TepeHuH, A.A. [1po3A408B,
B.B. JIYHuH
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CoctaB YMK no xuMuu
aBTOpPCKOro konnektuea MIly
(uspnartenbcTBo «poda>»)

. YYyeObHUKM
(Ha 6yMa>kHOM U 31EKTPOHHOM HOCUTESE)

. Paboumne nporpamMmmbl
(Ha 2N1eKTpPOHHOM HocuTersne)

. MeTtoanuyeckue nocobusna ana yuunrtens
(Ha 2N1eKTPOHHOM HOocUTese)

. Paboume TeTrpaam
(Ha 6yMa>XHOM U 3N1EeKTPOHHOM HOcCUTerse)
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/yHEGHMKM no XMMMM\
ABTOPCKOI0o KOJIJ/1IeKTUBa
MIY

(nspatenncTtBO «/[lpoda> )

B.B. EpeMmuH, H.E. Ky3bMeHKO,
B.N. TepeHuH, A.A. 1po3A08B,

\ B.B. JlyHuH /
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YyebHUKM No XxmuMmuu
aBTOpCcKoro konnekrusa My
(u3pnatenncrteo «[lpoa»)

Xumma. 8 kKnacc: y4yebHuk / B.B. EpemuH,
H.E. Ky3abmeHko, A.A. [lpo3pos., B.B. JlyHuH; nop pea.
npod. H.E. KyabmeHko n akag. PAH B.B. JlyHuHa. —
M.: Opoda, 2016. — 268, [4] c.: vn.

Xumma. 9 knacc: y4yebHuk/ B.B. EpemwuH,
H.E. Ky3sbmeHko, A.A. [Opo3pnoB, B.B. JlyHuH. -
M.: Opoda, 2015. — 256 c.: un.

PekomeHaoBaHbl MnHuctepcTtBomMm obpa3zoBaHUA U

Hayku Poccuuckoun ®epepaumm
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YMK no xumuu
aBTOpPCKOro konnektmuea MIy
(u3patenbctBo «[lpoda>»):
K YuyebHUKY 9 Knacca

maBa 6. «<HavyanbHble cBegeHna 06 opraHUYecKnx
coeaNHEeHUAX»

HaxoOATCA Ha canTe usgaTtenscTsa «poda» no ccbinke

filles.drofaru/site/DROFA Eremin 9.pdf
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YMK no xummuu
aBTOpPCKOro konnektusa Mly
(u3patenbcTBO «[lpoa>»)

d Xwumuna. 10 knacc. ba3oBbiM YypOBEeHb. Y4Y€OHMUK /
B.B. EpemuH, HEE. KysabmeHko, B.A. TepeHuH, A A.
Opo3nos., B.B. JlyHUH; noa pea. npoao.
H.E. KyasbmeHko n akaa. PAH B.B. JlyHuHa. — M.:
Opodha, 2013. — 192 c.: mn.

d Xumua. 11 knacc. bas3oBbiM ypoBeHb : Y4YeOHUK/
B.B. EpemuH, H.E. KysbmeHko, A.A. [1po3aos.,
B.B. JlyHuH; noa pea. npod. H. E. KyabmeHKO U akag.
PAH B. B. JllyHuunHa. — M.: lpoda, 2014. — 224 c.: vn.

PekomeHpgoBaHbl MMHUCTEepCTBOM OOpa3oBaHUA U

Hayku Poccunckon ®epepauumn
28



YMK no xumuu
aBTOpPCKOro konnektusa Mly
(uspnatenbcTBo «poda»)

d  Xumusa. 10 knacc. Yrnyo6rnéHHbIN YPOBEeHb. YY4eOHUK /
B.B. EpemuH, HEE. KysabmeHko, B.A. TepeHuH, A A.
Opos3pos., B.B. JlyHuH. — M.: Olpodha, 2014. — 446 c.: vn.

d Xumua. 11 knacc. Yrnyo6neHHbIN YypoBeHb | Y4eOHUK/
B.B. EpemuH, H.E. Ky3bmeHko, A.A. [1po3aos.,
B.B. JlyHuH. — M.: lpodpa, 2016. — 478 c.: un.

PekomeHaoBaHbl MMHUCTEPCTBOM OOpa3oBaHUA U
Haykum Poccunckoun ®epepauunu
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YMK no XxuMumn aBTOPCKOro KONNeKTuBa
MIY (v3patenbctBo «[lpota»):
YuyebHuku 8 n 9 knaccos

. (@

B. B. Epemu, H. E. Ky3sbmenko, A. A. JTpoanos, B. B. Jlynuu @
%2 gl &) 3V YA
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YMK no XMMuUn aBTOPCKOro KONNeKTuea
MIY (uspatenbctBo «[lpoa»):
YyebHuku 10-11 6a30BbIU YPOBEHDb




YMK no XxuMun aBTOPCKOIro KONneKTuBa
MIY (uspatenbcteo «[lpota»):
YyebHuku 10-11 yrnybnéHHbin ypoBeHb




Y4yebHuk 8 Knacca:
coaepxaHue (2-3 4yaca B Hefento)
I'maBa 1. [lepBoOHa4vYanbHbIe XMMUYECKUE NOHATUSA
'maBa 2. Kucnopoa. Okcupbl. BaneHTHOCTb
I'maBa 3. Bogopopa. Kucnotbl. Conu
'maBa 4. Boaa. PactBopbl. OcHOBaHuA

'naBa 5. O6o6wWweHne cBegeHUM 0 BaXXHeULWUX Kraccax
HeopraHM4eckux coeanHeHun

'naBa 6. lNepunognyecknun 3akoH u Nepuoguyeckasn
cucrtema xummyeckux anemeHtoB 1. N. MeHpeneeBa

'naBa 7. CtpoeHune atoma. CoBpemeHHasa oopmynumpoBKa
Nepnogunyeckoro sakoHa

I'maBa 8. XumMmunyeckasa cBfisb

33



YyebHunk 8 knacca:
coaepxaHue (2-3 4yaca B Hefento)
lNMpakTnkym (23 nadbopaTopHbIX OMNbITa U 5 NPaKTU4YECKNX
padoT)

lNpakTuvyeckan pabota 1. lNpaBuna G6e3onacHOCTU npu
paboTe B xuMmuyeckoun naboparopumu

lNpaktuvyeckan pabota 2. Ouyuctka 3arpA3HEeHHOMU
noBapeHHOU COoNnu

lNpakTuueckan pabGora 3. lony4YeHue u cBOUCTBA
Kucnopoga

lNpakTuyeckana pabora 4. NpuroroBneHme pacrteopa C
3aJaHHOU MacCOBOU A0Nen pacTBOPEHHOro BewecrTsa

lNpakTuyeckana pabora 5. kcnepumMmeHTanbHoe peleHue
3agau no teme «FeHeTU4YEeCKMe CBA3U MeXAay Knaccamu
HeopraHM4eCKUx cCoeaANHEeHUN»
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YuyebHNK 8 knacca:
coaepxaHue (2-3 4yaca B Hefdentw)

3aHuMaTesibHble OnbITbl MO XUMKUK (8 oNbITOB)
NpunoxeHus
1. ®du3nyecKkme CBOMCTBA HEKOTOPbLIX BELLECTB
Okcuabl
Kucnotbl
OcHoBaHuA
AMmdoTepHble oKcuabl
Conu

R O O

3agaym ons noaroToBKU K LWUKOJNIbHOU onuMmnuage B
8 knacce (c peweHuem)

3a cTpaHuuamu y4yeOHuKa (nutepaTtypa Ana AONOJSIHUTENb-

HOro YTEHUSA U CCbIJIKU HA MHTEPHET-pecypcChbl)
35



YuyebHUK 9 Knacca:
coaepxaHue (2-3 4yaca B Hefdentw)

I'maBa 1. CtexnomeTtpua. KonnyectBeHHbIe OTHOLWEHUSA B
XUMUU

'maBa 2. Xummnyeckas peakuyus
naBa 3. HemeTannol
'maBa 4. Metannol

'naBa 5. O6o06wWweHne cBegeHUM 06 anemMeHTax u
HeopraHM4YecKuUx BeLlecTBax

'maBa 6. HayanbHble cBegeHUA 06 opraHN4vYecKnx
coeaANHEeHUsX

36



YyebHuUK 9 Knacca:
coaepxaHue (2-3 4yaca B Hefento)

NMpakTukym (13 nabopaTopHbIX ONbLITOB U 5 NpakTU4YeCKNX
padoT)

MNpakTuveckana pabora 1. AkcnepumMmeHTanbHoe pelleHue
3aZlau no Teme «AnekTponuTuveckasa guccoumanmua»

lNpakTuueckan pabota 2. [lMonyyeHMe ammuaka wu
U3y4yeHue ero CBOUCTB

lNpakTuueckana pabora 3. lNony4yeHue yrnekucnoro rasa
U N3y4eHue ero CBOMCTB

lNpakTuyeckan padora 4. AKCnepumMmeHTarnbHOe pelleHue
3agav no rteme «Hemertannbi»

lNpakTu4yeckasn pabora 5. JKkcnepumMmeHTarnbHOe pelleHue
3apav no rteme «MeTtannbi»
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YyebHUK 9 knacca:
coaepxaHue (2-3 4yaca B Hefdentw)

3aHuMaTesibHble OnbITbl MO XUMUU (5 ONbITOB)

NpunoxeHus

1.

SN

3Ha4vyeHus pH pacTBOpPOB KUCIOT, CONien U
ocHoBaHuu (0,1 monb/n)

3Ha4vyeHunsA pH HekoTOpbIX (hn3noNorn4ecKmnx
XUagkocrteu

3HayeHus pH HeKOTOpPbLIX pacTBOpPOB,
UCNonb3yeMbiX B ObITy

f'maponuns coneun
KayecTBeHHble peakumMm Ha HEKOTOPbIE UOHDI
YcnoBus npoTekaHUs peakumm MOHHOro oomeHa

XapaKTeprle cTeneHn oKUucCneHmnA HeKOTopbIX
SAJIeMEeHTOB
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YyebHUK 9 Knacca:

coaepxaHue (2-3 4yaca B Hefdentw)
NMpunoxeHus

8. 3Ha4YeHUs INEeKTPOOTPULATENIbHOCTU XUMNYECKUX
anemMmeHToB no [onuHry

9. BaxHeuluue OKUCIINTESIN U BOCCTAaHOBUTENU
10. BzanmogencrtBme HemMmeTasiyioB C Lenovyamm
11. Nony4yeHne HEKOTOPbLIX ra3soB

12. CnocoObl naeHTUpMKaLUMn HEKOTOPLIX ra3oB

13.3aaauv Ans noaAroToBKU K LUKONMbHOU onvuMnuaae B
9 knacce (c peweHuem)

OTBeTbI K PaCYeTHbIM 3aAa4YaM

3a cTpaHuuamu y4yeOHuKa (nutepaTtypa Ana AONOJSIHUTENb-
HOro YTEeHUS U CCbIJIKU Ha UHTEpPHEeT-pecypcChl)
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YyebHunk 10 knacca 6a30BbIN YPOBEHD:
coaepxaHue (1-2 yaca B Hefento)
'maBa 1. OCHOBHbIe NOHATUA OPraHU4YeCKoON XMMUN

naBa 2. YrneBoaopoAbl

'maBa 3. Kucnopoa- n azotcoaepxatlime opraHnyeckume
coeanHeHus

(naBa 4. BbicoOkoMoneKkynspHble BellecTBa

NMpakTukym (12 nadbopaTopHbIX ONbLITOB U 2 NPaKTU4YeCKue
paboThl)

lNpakTu4yeckan paborta 1. Pacno3HaBaHue nnacrmacc.
lNpakTu4yeckan pabota 2. Pacno3HaBaHue BONMOKOH.

O npoeKkTHOM AeATeNnbLHOCTU (NpuUBeAeHa NamMsTKa Ans
y4YeHMKa No NpPOeKTHOUN AeATesrIbHOCTU U TeMbl NMPOEKTOB U
nccrnenoBaHun)

O puckyccuax (npnBepeHbl TeMbl A1 00CyXXaeHns) 40



YyebHunk 10 knacca 6a30BbI YPOBEHD:

coaepxaHue (1-2 yaca B Hefgento)

NMpunoxeHus

1.

KayecTBeHHble peakuuu Ha HEKOTOpPble OpraHn4yeckKkue
BewecTBa (1 Tabnuua)

O6OLwWenpuHATbIE Ha3BaHUA HEKOTOPbIX TUMNOB
opraHn4yeckux peakuum (1 Tabnuua)

HekoTopble NMeHHble peakun B OpraHn4ecKowu
xumum (1 Tabnuua)

CpaBHeHMe CBOUCTB 3TaHa, 3TUNEeHa, aueTuneHa v
6eH3ona (1 Tabnuua)

Xnmmnyeckme ceonctBa ankaHoB (1 cxema)
Xnmunyeckme ceomnctBa ankeHoB (1 cxema)

XnmMmunyeckue CBONCTBa apoMaTUYeCKUX
yrnesogoponoB (1 cxema) a1



YuyebHunk 10 knacca 6a30BbIN YPOBEHD:
cogep>xXaHune
NMpunoxeHus
8. Xumuyeckue cBoucTtBa cnupTtoB (1 cxema)
9. Xumunuyeckume cBomucrtBa anbgerngoB (1 cxema)
10. Xumn4yeckme cBomctBa KapoboHoBbIX KUcnoT (1 cxema)
11. Xumnyeckme ceomctea ammHoB (1 cxema)
12. Pacno3HaBaHue BaXXHenwunx nnactukos (1 Tabnuua)
13. Pacno3HaBaHue BONOKHUCTbIX MaTepuanos (1 Tabnuua)

14. BaxHenwune nonmMmepbl, nofiy4yaemMmblie U3 ankeHoB U
nx nponsBoaHbIx (1 Tabnuua)

OTBeTbl Ha 3ag4aHuA

3a cTpaHuuamm yyeoHuka (CnuMcok AonosTHUTENbHOM

nuTepaTtypbl U UHTEPHET-pecypcChbl)
42



YyebHunk 10 kniacca 6a3oBbl YpOBEHb

FEHETHYECKASA CBSI3b MEMKAY YIJIEBOTOPOIAMMN
N X OYHKITMOHAJIBHBIMA ITPOU3BOAHBIM U

TOMOJIOrUs! M MB3OMEPHST
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(CH,).—0—
' +
O H
Kanbun H,— CH—CH=CH,
Byragnen
S \ Conommumep
—CH,—CH—|
|
\ ol | S
‘5 ﬂﬁf—,*-_ ----- a IloanBHHEUIXIO)
| C:Han -6 o > CyHy, - Cl A o o —CH,~CH~—
Apensr AlCly Apuaranorenuas i O~ |
1 CH, /n
THoaunponuien
.—— CH=CH,
Crupoa
&
| CH,=CH-C=N .
AxpusornTpuI Toamarusenrepedranar
.
: —0— H, 0015
CH,~CH--CH=CH, ‘@’ﬁ O Ghon, :
; By'rmen

0 5 0 /n
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YyebHunk 10 kniacca 6a3oBbl YpOBEHb

1. OCHOBHBIE NOHATUS OPFAHMYECKON XMMMU A O Knaccwl opr M
K 5 o y ¥ Ta6nuya 3 HO ¥ AIPeraTHBIM COCTOAHUEM, PACTBOPUMOCTEIO M APYTUMHE (H-
no ¢y py BUYECKUMU CBOMCTBAMMI.
PasHple IpejcTaBUTENH OJHOIO KJIacca HMEIOT OJWHaKOBLIE
Kiacest DYHKTHOHATLHAS TIpumeps (GYHKIMOHAJBHBIC IPYIIILL, HO OTAAYAIOTCA APYT OT Apyra WJd
COeNUHETUN Tpynia CoeaHeHU YIJIEePOAHBIM CKEeJIeTOM, WM IOJOKeHHeM (QYHKIMOHAIBHONK
TPYIIIBL B 9TOM cKesere. Eciu OHM cofepixar ouHAKOBOE YHCIIO
Crouprer u deromsl —OH C,H;—OH, ATOMOB yIJIEPO/ia, TO UX HA3BIBAIOT NU30MEPAMH, CCJIH PASHOE —
( TH/POKCHIT CgH,—OH 20MON02AMU..
Aneruas | s > Fnasa 3. KUCTIOPOL- M A3OTCOAEPKALLIME OPTAHMUECKME COEAMHEHMS XuMuueckue CBOMCTBG M NoNyyeHUe CIUPTOB
M KeTOHBI | I CHmeOH =1 1 = - -
‘ ‘ o) : H Borcmue cuuprsr (Haunsasn ¢ C;,H,,OH) npu koMraTHOR TeMie- Toit obpasyercsa GpoMpTaH, Naphi KOTOPOIO KOHIEHCHPYIOTCSH
| KapOOHMT (,H,,—(H3~(JHR parype — TBEpABIE Bel[eCTBAa. B BHUJIe TAMKENBIX MACAAHUCTHIX KANeIb:
0 Pacrsoperue STUJIOBOrO CIIMPTa B BOJE CONPOBOKAAETCH CH.CH.OH + HBr CHL.CH.Br + 1.0
[ 0 b T R ST 20 S R yMenblennem obmero o6séma. Tak, npu ememupanun 100 mx Cah R 3
| KapGonossie aranosa u 100 M Boae! obpasyerca me 200, a 197 ma pacTsopa. Ilpy HArPeBAHWUN CIMPTOR C KOHIEHTPHDOBAHHONH CepHO
\‘ KHCJIOTHL ’ S OH TIpuumHa 5TOro 3aKJII0YAeTCA B 00PA3OBAHUY [IPOYHBIX BOAOPOJ- i PochOPHOI KUCIOTOH MPOUCXOAUT dezudpamauyus — oT-
I KapBoKCHIT HBIX CBA3eH Me/[y MOJEKYIaMU CIIUPTA U BOABI. 1ierienne Bojiel. Ilpy CHIBHOM HATDEBAHUM OT KaXKAOH MOJIeKY-
| [ CH,—C JIBL CIIAPTA OTPHLIBAETCS 110 OAHOI MOJeKyJie BOAbL u o0pasyercsa
‘ Bonpocsl M 3apauuns B en:
e T e K DML o e i | b v LT i 11,80, 200 °C z
AMUBBL ‘ —NH, CH,—NH,, 1. Kaxoe cBOfCTBO CIMPTOB ONpefeser UX crnocoGHoCTh K 06pasoBaHUIO (|3H2—(|3H2 2 CHL—=CH, 1,0,
AMWHEOTPYTIIA C2H.» “NH, Memmoncxym}'pxmx cpasein? Kak aTa cnocoGHOCTH CKashiBaeTCs Ha by H oH
| % b 3UTECKHX CBOMCTBAX CIMPTOB?
“ 2. Meran CH, u meranon CH,O omimyaiorca Mo coCTaBy Ha OAUH aTOM EciIz cMech CIMpTa ¢ KOHIEHTPAPOBARHOMN CepHOH KHCIOTOM
| O6paruTe BHUMAaHVe Ha Kapbokcrmbayo rpynmy COOH, Bxo- ::zg;‘;‘;ﬁiqﬁzﬂmme X QUAMHUCCKIE I XUMUIECKHe CBOiCTRa, 00BAC- HATDEBATH /10 TEMIEpATYDHI He Bhine 150 °C, To MOseKyJa BOxbI
| MOJIEK KapOOHOBBIX KUCIOT. POPMATBHO OHA CO- i T
‘ ASMIYIO B MOJIEKYJIbI pb6o. b uesn (l; 3. Crosbko cymecTsyer cmupros cocrasa C,H,0? Hammmure ux crpyk- OTIIEILIsIeTCA OT ABYX MOJIEKYJ CMpTa u obpasyerca SZUSTHIIO-
| % > 4 < 9 BBIi 5QUD:
! CTOMT M3 ABYX TPYNI — KAPGOHMIBION 7~C< U THAPOKCUIIE- Typubie GopmMybl. CKONBKO 13 HAX NEePBUYHBIX? i dup i
H 4. Omnpenesnre MOJeKYIApHYIO (opMyldy cnupra, cogep:xamero 21,6% CH.CH,—OH + HO—CH.CH H,S0,, 140 °C
| Holt —OH, HO HA caMOM Jiejie eé CBOMCTBA He CKJIAXBIBAIOTCA M3 KHCIOPO/Aa 110 Macce. e e I ) 258 3
i — CH3CH,0CH,CH,; + H,0.
‘ CBOICTB BTHX J(BYX Ipynd. 3ech IPOABIAETCA B3AUMHOE BN~
HHE aTOMOB B MOJCKYJIe. m x G ~ 9TO BemecTBO MPUHAJIEHKAT K KIACCY NPOCMbLX IPUPOE, MOTIe-
‘ Bo/IbIIMHCTBO CIOMHBIX OPrAHUYECKAX BEINECTB CONEPHKUT MMHYEecKue CBOUCTBA KYJIBI KOTOPBIX COCTOAT M3 ABYX YIJIEBOXOPOAHBIX PALUKAIOB,
HECKOJBKO (QYHKIMOHANBHBIX Tpynm. TaKkue BemecTBa Ha3bIBa- 8 P 5 g i
Gt by P o = U nony4yeHue cnUupToB COCAHHEHHBIX ATOMOM KHCI0POa; R.. O—R.
| 0T nonuq)ynxunonam,ﬁmmu‘,~ oHH 00J1aJal0T OYEHDb PA3HOO HuaTuioseiilt oGup (HaseIBaeMbIil HHOTAA CePHBIM ahupoMm,
‘ pasHBIMH XUMWUYECKUMH CBOMCTBAMM. XuMuyecKkue CBOMCTBA CIMPTOB PACCMOTPUM Ha IIPIMepe DTH- TaK Kak OH o0pasyeTcs IpPH ZeHCTBUY Ha DTUJIOBbINA COUPT KOH-
A dgem OTIMYAIOTCA APYT OT APYTa COeAMHEHHA ONHOTO KIIac- noBoro cuupTa. HaTpmii pearupyer ¢ 9THJIOBBIM CIIEPTOM, KaK U € LeHTPUPOBAHHOIT CEPHOI KICIOTOI) IPeCTABIACT COBOM JerKo-
ca, IOYeMY X CBOUCTBA XOTh ¥ [IOX0/KH, HO HECKOJIBKO PA3JIIya- BOJIOH, — C BBIJENeHHeM Boxopoga (puc. 36). Ilpu arom nmpoucxo- JIeTYUYIO JKUKOCTh, IPAKTHYECKH HePACTBOPMMYIO B Boje. B o1-
I ioTca? A BOT BIECh MPOABIACTCA POJb YIVIEDOJHOTO CKeNera. IIUT 3aMeljeHre aToMa BOAOPOA CIIUPTOBOM TPYIIIILI HA MEeTAJLIL: JIMUHe OT BTAHOJA, HGUD HE PEATUDPYET ¢ HATPHEM: B er0 COCTaBe
‘ Pagripie C?:IZ’;';EPHO‘:‘”’DBX°‘V‘“‘”G BlCoSTannHong ‘;"acca' MOTY® 2CH,CH,OH + 2Na —> ser OH-rpymnnst, aToM BOJI0PO/ia KOTOPOi MOJKET 3aMeIaThes Ha
OTJIMYIATEC ) JIPYTa He TOIBKO XMMHAYECKOH AKTHBHOCTHIO p i > %
| it — 2CH3;CH,ONa + H, T MeTast. JusTHIOBEI 9(h UMD UCHOAbL3YIOT B MeJULMHE IIPY IIJIOM
OupoBaHMY 3y6OB, TOITOMY €r0 3allaX ACCOLUUPYETCH Y MHOTUX
"4___.._22_. Obpasyromutica aTHIaT ¢ KabMHEeTOM CTOMATOJIOTA.
HATPUA WPEACTaBJIAET COo60 Cnuptrel Jerko oxkucuaoresa. 1. . Mernjenees, nayyapmuii
- OeJIBIl TIOPOIIIOK, pasJiaraio- BOJ[HEIE PACTBOPLI 9TUIOBOTO CIIUPTA, YCTAHOBUIL, YTO OHU I'OPAT
uitca BOgo. Ha BO3JyXe NPU cogep:xanuu cmupra Gonee 50% mo o6wémy.
Ilpu pmeitcTBMM HA CIIMPTHI IIpu cropanuy cIUpPTOB 00PA3YIOTCS YIVIEKHUCIIBIA a3 1 BOja:
6poMOBOOPOA  TPOMCXONHUT
A 2 2CH;0H + 80, —> 2CO, + 4H,0.
samemenre OH-rpynns! coup
Ta Ha arom Gpoma. Tak, mpn Menee cunbHBIE OKWCIUTENH, Takue Kak oxcua mexau (II)
Puc. 36. Baaumogeiictane HaTpuA KUNSAYEeHUU ISTHUJIOBOT'O CHOUP- WM DepPMAaHraHaT KaJlus, OTHUMAKT OT MOJIEKYJIBl CIIUPTa ABa
€ HTUIIOBBIM CIIMPTOM Ta ¢ 6POMOBOAOPONHON KUCII0- aroma Bogopoza. IIpogykT Takoi peaKIWH HASBIBAIOT adbJET-
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YyebHunk 10 kniacca 6a3oBbl YpOBEHb

DTHUneHOBbIE YTNEBOAOPOALI

Fnasa 2. YIJIEBOAOPOALI

Puc. 23. Mogesn (hparMEHTOB TOJUMEPHLIX MOTEKYJI: @ — IMOJHUITHICHA
(—CH,—CH,—),; 6 — noiuuponnieHa (‘— CHa==CH -

CH; /n

Us IOJHCTHPOJIA HU3rOTABIMBAIOT MNJIACTHUKOBYI IIOCYAY,

GYTAAPHI AJs KOMIAKT-ZUCKOB, PyY9eK U Tesie)OHOB, IEHAJ € 3
u Ap. DToT HoxuMep — GoJsee XPYNKHIl, HO JydIlle IPOITycKaeT :
CBeT.
STUIEHINUKONbL 3TAHON YKCYCHAS
CH,—CH, CH;CH,OH KUCNOTA
| | CH,CO0H
OH OH
A
cmpon  <— TN —— BUHUNXJIOPUA,
(BUHUNIBEH301) CH,=CH, CH,=CHCI 2)
CgH;—CH=CH, H
U U NOAUBUHUNXNOPUA
e NONUITUIEH —CH,—CH—
—CH;—CH— |
; (—CH,—CH,—), al
CeH;; " Puc. 25. Majenns U3 TOTUMEPOB:
odds /p HOJUOTHIeHA (@), TOJUITPOnHIeHA (6), monuBUERIXIOPHAA (8),
Puc. 24. TIpunMeHeRne 3TAIEHA noancrTupoa (2)

44 -
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TIpuHATO CYUTATE, YTO PEAKIUA «CEPEOPAHOTO 3ePKAIa» CIIy-

JKUT KAYeCTBEHHOU Peaknueil Ha aibjerujiHyo rpynny (puc. 50). }
Onnako, B OTIMYME OT GOJBIIKHCTBA APYTHX KAYCCTBEHHBIX pe-
aKnuit, oHA OYeHb «KAIPU3HA» — KPacHBOe cepefpaHoe 3epKa-
JIO yAaETesa MOJLYYUTh JaJeKo He Bcerga. B pyKax HEONBITHOTO
DKCMEPIMEHTATOPA Cepebpo OCaKAAeTCH W3 PacTBOpa B BHZAC
MEJIKOTO YEPHOTO OCALKA.

Jl71s1 oTIpeieIeH NSt ajlbAe T JHOM IPYIINEI B BelllecTse yIo0Hee
MCIOAB30BAaThH CHHUHA ocanok ruapokcuga mexu (II), xoroprrit
TOJTYHAI0T cpasy mepej MPoBejieHueM OIbITa, AeUCTBYA HA COJb
MeaN PACTBOPOM IIEJ0YM. B NPUCYTCTBUM ANbAEIMAA CHHUIL
ruapokcny mexn (IT) BoccramaBiuBaeTcd, NOCTENEHHO IpeBpa-
manck B kpacHeii oxcuz mean (I) Cuy0:

R—CH=0 + 2Cu(OH), —> R—COOH + Cu,0 | + 2H,0.

- >

¢ COUPTOB, MO-
| A OTHITeHI I -
» 9TOOBI MOy~

1a?
100 kr rauue-

JOKCHIIbHAA
1a apoMaru-
U IIepBOro

T B A S S

C,H,0H

0)

A

a(a),

Anbpernasi u KeToHbi

soze (heHo-

anUIECKHX
Ecau B BOA-
JMCIBIIE Ta3
ITCH OCAJMO0K

COg;

) BJIMAET HA
AKIUAX 3a-
(MU peareH-
JEHOJIA PO~
TTJIeBOAODPO-
arupyer Hu

wallidcis

Pmc. 50. Peaknus ¢cepebpsuoro sepxaia»

Ecuu peakluio IPOBOAUTH IPH HATPEBAHNY, HHOTAA ¥ AAETCH
ocaguTs oxcuy Meau (I) B BMAe MeJHO-KPACHOTO 3epKaja, mo-
KPBIBAIOLIEr0 U3HYTPH CTEHKH COCy/ia.
B oriuuue or alblieruJioB, KeTOHBI OKHCJASIOTCS TOJABKO
OYeHL CUJIbHBIMM OKMCIIMTEJAMM: OHY HEC JAIOT peaxuuu «ccpcﬁ-
PAHOTO 3EPKAJia» U He BOCCTAHABIUBAIOT THAPOKcHa mean (IT).
IIpn mpucoefiMHeHUM ABYX ATOMOB BOJOPOZa K MOJEKyJe
anbieruia MM KETOHA IPOMCXOLUT BOCCTAHOBIEHHe Kap6o-

Muxaun Mpuropbesuy
Kyuepos (1850—1911)

Pyccruii p

Orxonumn 1

POYP
3emnepenbyeckuit MHCTUTYT. Bonbwas vacre paGor
yHep! x obnacr np A XUMMM,

OH MHOTO 3GHHMQ/ICS CHQNW3OM COCTABA BMH W APY-
MX CIUPTHBIX B obnactu by

HOM HQYKM OH cBOMCTBA HENp
yrnesonopopos. B 1881 r. Kyyepos otkpein peak-
LMIO KATQIATUHECKOTO MPHUCOEAMHENMS BOAB K aLie-
TMNEHOBLIM YrNEBOAOPOACM B MPUCYTCTBMM CONEH
PTYTH. D70 PeaKuMs AONTOE BpeMs Nexana B 0CHOBe
NPOMBILINEHHOTO NONYHEHWA YKCYCHOrO GnbAeTMAa
M YKCYCHOM KUCAOTH M3 QUETUNEHA.
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YyebHunk 10 kniacca 6a3oBbl YpOBEHb

Fnasa 3. KACIOPOS- U ASOTCOAEPXKALLME OPFAHWYECKWE COEQUHEHNS

HeKoTopbie peaknuy aMUHOB HPOHCXOJAT € yIacTUEM yrie-
BOJOPOJIHBIX pauKaioB. Tax, AHWJINH JEerKo BCTyHnaeT B peax-
muM 3aMelleHns B OeH30JbHOM KOJLIE. ITopo6uO (eHONY, OH
pearupyer ¢ GpOMHOIL BOzOit, 06pasys Gexnrit ocajiox 2,4,6-tpu-
OpoMaHUIMHA:

NH, NH,

Br
O

J + 3HBr.
Br

2,4,6-TpubpomManniaus

Br
+ 3Br,—

ITpm cropasun aMMHOE 00PasyTCa YIJIeKUCITBII a3, a3oT u
Boja. OKMCJIeHMe aHMJIMHA PACTBOPOM IepMaHTaHATA KaJIHA
ledBOIlH'l‘ K 06})830BHHM10 KpacuTeas AHWJINHOBOTO ‘[épHOl"().

IIpocreitimye aMuHbl (METHIAMUH, AMMETHIAMMH, AHITAI
&Mnll) HCIIOJIB3YIOT AJIHA moJay4yeHus pasyinyHbIX JIeKapCTBeHHBIX
npenapaToB. AHUIMH CIYHKHUT CBHIPHEM 215l TIPOUBBOJICTBA AHU-
JIMHOBBLIX KpacuTeJeil, JeKapeTBeHHbIX BeleCTs. 1,6-/IlmamMmuHO-
reKcal B OTPOMHBIX KOJMUYECTBAX NPUMEHAIOT B NPOM3BOJACTBE
[IOJIMMEPHOTO BOJIOKHA HAULOHA.

Hukonai Hukonaesuy 3nmmun
(1812—1880)

Pycckuit P . O bu Te-
matuyeckui  pakynsrer Ka3aHCKOro yHusepcH-
tera, paboran 8 Kasown u Canxr-Nerepbypre.
M3y4as METOAS HONPABNEHHOTO OKUCNEHWS W BOC-
CTAHOBNEHWA OPTOHMYECKHX COBAMHEHMH, OTKPHIA
METOR NONYYEHWS GPOMATHYECKHX GMHHOB (peak-
ums 3uHuHa). Biepesie CHHTE3MPOBAN 3TMM METO-
pom anunun (1842) m apyrve apomaruyeckue
GMMHBI, 30I0XMB OCHOBbI MPOM3BOACTBA CHHTETH-
yeckux kpacuteneid. Bonbwoe sHMMaHHe yuEHbiA

yaensn aoc XHUMMHU B NP ™,
B Tom umcne u soeHHod. On paspaboran meton
CMHTE3Q HUTPOT PHMHG M3 c ucnons-

30 pup 7 asotHOM kucnoTei. Hayuwyto paboty 3uHmH ycnewso
couertan ¢ oBiecTBenHbiMM 06a3aHHOCTAMM. On BeicTynun opranusatopom Pycckoro
XMMWHBCKOTO OBILLECTBA M CTGN ero MepesiM NPe3uAeHTOM. 3unuH ocHosan Gone-
Wylo HOy4Hylo WKONY, W3 KOTOPOM Bbiwen BLIACIOLWMIACA POCCHHCKMA  XMMMK
A. M. Bytnepos. Hayunsie 3acnyru H. H. 3ununa 6binM NPU3HAHBI XHMHUKOMM BCErO
MMPQ. SHOMEHNTBIA HemeukHH xumuk A, B. Todman rosopun: «Ecnm 61 3uHuH He cpe-
nan Huuero Gonee, KPOME NPEBPAILIEHHS HUTPOBEH3IONA B GHWIMH, TO U TOTAQ €ro MMs
0CTANOCH 6bl 3NUCAHHBIM 30N0THIMM BYKBAMM B MCTOPHMM XMMUMUD.

ORI 11

AMMHOKMCNOTHI

1. Hanwmmure (opmMyIsl BCeX AMMUHOB, MOJEKYJIbl KOTOPBIX COJEpIKAT
7 aTOMOB BOAOPOJia. YKaXKHTE THII KAMK/10I'0 aMWHA.

2. Vcranosure dhopmysy amuHa, cofepaxamero 19,2% (macc.) asora.

3. Ilpocreiimmit aMun (MeTHIAMMH) — a3, a TPOCTEHLINEA COUPT (MeTa-
HOJT) — JKUAKOCThb. YeM 3T0 BLI3BAHO?

4. Kax OTIHYHThL METHJIAMHUH 0T MeTaHa?

5. Kax oT/mMuuTh PACTBOP METHJIAMMHA OT pacTBopa aHmiuHa? Ykaskure
peareHT ¥ MpU3HAK Peaxki M.

6¢ np(:'ll.’lf))KH'l‘(“ CllO(‘Oﬁ MOJYYEeHHA MeTH/IAMMHA U3 MeTaHa C HCIIOJTB30RA~
HUCM HeOPraHuYeCKHMX PearenToB 1o cxemMe:

CH, —> X —> CH,NH,.

Onpegenure emectno X.

7. Hanummure ypaBHeHMA peaknMit o cxeme: aMHH —> COlNb —>
—> aMMH —> YIJIeKHCAbIN ras.

8. Ilpu poccranosiennu 100 r muTpobeH30.1a HOJYTHIN BABOE MEHbLIYIO
Maccy aHuinHA. PaccunTaiiTe BBIXO/ PEAKIIMN BOCCTAHOBJICHUA.

9. Hamumure ypapHeHWs peaknuii, COOTBETCTRYIOMINE CAEAYIOILelH cXeme
npeBparenmii:

CgH;NO, —> CgH ,NH, —> C;H;NH,Cl.

10. B asyx npobupKax HAXOAATCH BOJAHBIC PACTBOPLL (PEHOJIA W AHMINHA.
HasosuTe 1o OZHOMY BeIECTBY, KOTOpoe: a) pearupyer ¢ oboumu Be-
mecTBaMM; 6) pearupyeTr TOJABKO C AHWJINHHOM; D) pearupyer TOJLKO ¢
deronom. Hanuiuure ypaBHeHHS peaxiuii.

11. Kakaa macca ocagxa obpasyerca npu jeiicrsuu Ha 9,3 r anuauna us-
OhITKA BPOMHEO BOAbI?

12. IloarorossTe coobmenne o xxu3un u aearensaoctn H. H. 3ununa.

@ AMMHOKHCJ’!OTM

Msuorue SMONOrHYECKH AKTHBHBIE MOJIEKYJIBI COACPIKAT He-
CKONBKO XUMHWYECKW Pa3IMYHbIX (PYHKIIMOHAJIBHBIX I'PYIIIT, CIIO-
COOHBIX B3aMMOeHCTBOBATEL MEKAY c060# NN ¢ QYHKIMOHATb-
HBIMH TPYIIAMF APYIUX MOJieKyI. Bl yie 3HAKOMEL € I'IIOKO-
3011, KOTOpPas MPOABIAET CBOMCTBA KAK MHOTOATOMHBIX CIMPTOB,
Tak W anbaernios. JIpyroit Baxublii npuMep OHPYHKIMOHATIDL-
HBIX TPHUPOAHBIX COCAMHEHUH — aMuHoKucaomsi. B cocras
aMuHOKMCcaoT BXoaar amuuorpynna —NH, u kap6oxcunbHas
rpynna —COOH.

Ll

PLDARI VAW U WT s RA IPUNUAUANE P Al POEanan miin
HM3MEHeHNU KUCIOTHOCTH CPelibl, AeficTBun uanydenus (puc. 72).
Henarypanusa Gereaer obpaTumoi u HeobpaTumoii. IlpuMep He-
o6paTuMOil JeHaTypaIuy — CBEPTHIBAHKE SAHYHBIX GEJIKOB IIpU
Bapke Aull. HeobpaTumas neHaTypanusa MOKeT ObITh TaKs ke BbI-
3Bana 06pa3oBaHMeM HePACTBOPMMEIX BEIIleCTB IPH AefiCTBUM Ha
GeJTKY CoJTel TAMKENBIX METAJIJIOB — CBUHIA UJIU PTYTH.

JIpyroe XuMHU4eCKOe CBOMCTBO GEIIKOB — CIHOCODHOCTD K TH/I-
pOJIU3Y B KHCJIOH cpefe mMiu mox aeiicrBuem depmenrtos. Ilpu

—F-~ 1

Camoe BaxHoe & rase 3

———-——»

Puc. 72. Jlenatypauus 6erka Npu HarpeBaHUM

ruposiuse MeNTHHbIe CBA3H Pa3phIBAIOTCHA U MPOMCXOAUT pac-
IenJIeHNe IeITHAHOMN Ienu ¢ o0pasoBaHueM OeIKOB ¢ MeHbIIeH
MOJIEKYJIIDHOM Maccoil MJIM aMHWHOKMHCJIOT, COCTABJABIIMX
6eJIoK.

Benxky XU3HEHHO HEOOXOAUMBI JIOOOMY OPTaHU3MY U ABJIA-
FOTCH IIOITOMY BasKHEUIIEeH COCTABHOM YACTHIO IPOAYKTOB IUTA~
HusA. B npouecce numeBapeHus: 6eJIKU TOJ AeicTBUEM (hepMeH-
TOB THAPOJINAIYIOTCA 0 AaMUHOKHCJIOT, KOTOPhIE CIYKAT HCXOM-
HBIM CBIDBEM /I CHHTEe3a JpYrux OesKoB, HeOOXOAMMBIX
AaHHOMY opraHuaMy. CyIIecTByIOT TaKue aMUHOKUCIOTEI, KOTO-
pEIe OPPaHU3M HEe B COCTOAHUM CHHTE3UPOBATH CaM M IoJydaeT
WX TOJBKO ¢ NHINeil. DT aMUHOKHCIOTE HA3BIBAIOT He3AMEHU-
meiMu. 13 20 aMUHOKHCIIOT, COCTABIAIONNX GeIKY, HesaMeH-
MBIMH ABJIAIOTCA 8.

. Kaxwue QpyEKOUHE BEINOXHSAIOT B opragusme beaxu? Ilepedncinre HEKO-
TOpbIE U3 HUX U IIPUBEUTE IPUMEDHI.

2. Yro mpexcraBasioT coboil nepBUUHAA M BTOPUUHAA CTPYKTYPHI 6eIK0B?

3. CKOIBKO aMWHOKHUCJIOTHBIX OCTATKOB CO uT OesiOK, M306paKeH-
HBLA Ha pucyHKe 69?7

. Yro Takoe genarypanus 6enxon? Kaxue GpaxTops! €6 BRIBHIBATOT?

. OOpatuma WM HeT jeHaTypanua Gejika, TPOUCXOAAIIAA NPH Bapke
aun? OobsicHETE.

Camoe BaxHoe B rnase 3

CrupThl — IPOUSBOJHBIE YTTIEBOAOPOOR, B KOTOPLIX OJIAH
WA HECKOJILKO ATOMOB BOZOPOZA 3aMEIeHbI HA IMU/IPOKCHIE-
ayio rpyniy (OH-rpynmy). Couprsl — o4eHb crafble KUCIOTEI,

“uh
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YyebHunk 10 kniacca 6a3oBbl YpOBEHb

Fnasa 3. KACNOPOA- U ASOTCOAEPKALUME OPTAHUYECKME COEQUHEHMS

B e Cawmoe saxHoe s rnase 3
OHI HE BCTYNAIOT B PEAKIIMIO HEHTPATNSAINN C [IEJ09aMH, Croxubie aduPHI — POUBBOIBIE KAPGOHOBLIX KUCIOT,
HO Pearupyior ¢ HIeJOYHBIME MeTAJLIaMMU. B BABHCUMOCTU OT B KOTOPRIX THADOKCHIBHAA rpyiina OH samenterna rpyrmoii OR.
YCJOBIIA OTIETIeHMe BOJEL OT CHUPTOB MOKET IPHEBOANTH K I'iasHOe XMMUYECKOe CBOMCTBO CAOKHBIX 3(hupon — cnocob-
00pA30BAHHMIO aNKeHOB WM HPOCTHIX adupos. Ilpu oxucie- HOCTS K ruAposinay. Tlpu ruaponnse monexyna caomuoro sdu-
HUH TepBUYTHBIX CONPTOB 00pa3yloTcs cHavana albferuisl, pa paspyuraercs u 06pasyioTes KUCAOTA ¥ CHUDPT, U3 KOTOPBIX
a 3aTeM KapOOHOBLIE KUCHOTHI. “ GBLI IOSYUIeH CAOMHBIE Bhup. Cromusie aupsl ABasOTCH

CHupTsl UCHOAB3YIOT B XUMUYCCKON HPOMBIIIICHHOCTH XOpOIMMHA PACTBOPUTENAME 1A MHOIMX OPPAHUYCCKUX Be-
AT IPOUSBOACTBA JEeKAPCTEeHHLIX NPeapaToB ¥ IPUMEHs- 1ieCTB. OHM HAXOIST TPUMEHOHNE B MeUIIHS 1 HADhIOMEDI,
10T KaK PACTBOPUTEH OPIAHNYECKUX BEIIECTR. u FEMDBI — CIIOKHBIE ADHPLI TPEXATOMHOTO CHUpTA TTHIIEPH-

MHOroaTOMHEI® CIIMPTEL — DTUIEHIVMKOIE I NIHIEDHH — Ha ¥ KapOOHOBKIX KHCIOT, IIDeeIEHbIC JKUPhI IPH OOLITHBIX
110 XUMPUECKUM CBOMCTBAM TOAOOHE! OHOATOMHBIM CITHPTaM. ye
O0pasoBanue HHTEHCUBHOI CUHET OKPACKH B PEAKIUM CO CRE- ne NG METspand
FEOCAMAEHHBIM THAPOKCHAOM Mean (I1) — KadecTBeHHAS pe- e hsorss e oA A .

AKIUsl HA MHOPOATOMHEIC CIUPTEL, MHOTOATOMHAIE CIHDTHI o TepMOpeaKTHBHEIC TIOMH- HawecenueM Ha TKaHB MOJMMEPHOTO TTOKPLITUS, CEIAHHOTO U3
HPUMEHSIOT KAK AHTH(DPUIbI, PACTBOPUTENH, HCXOJIHbIE Belle- i Mephl, B OTIMYME OT TEPMO- nonny}ie'l‘aua uau IlOJ‘[}‘l.lIlpOIII/I.:'?eHﬂ, TOJIy4aioT MaTepuall, Hashbl-
CTBa A1 MPOUSBOACTBA CHHTETUIECKIX BOJIOKOH U ILJIACTMACC, NJIACTUYHBIX, IPU Harpesa- BAeMbIN HCKYCCTBEHHOU KOIKEH.

@eHoJl — OPranuvYecKoe BEIeCTBO, B KOTOPOM THADOK- 5 Hum pasnaraorcs. IIpu sToM Passinyaror pupojtbie (JEH, XJIONOK, MEepeTh) ¥ XUMUYe-
CUJIBHAA FPYIIA CHA3AHA ¢ GeHB0NBHLIM KOAbIoM. MeHOT — o [IPOMCXOMAT HeobpaTHMoe n3- CKMe BOJOKHA. K IpUPOAHBIM BOJIOKHAM OTHOCAT XJIOIIOK U JIGH.
Gosee CHIBHAS KUCIOTA, €M CIIUPTLL: OH Pearnpyer He TOJb- 6e MEHEeHMe UX CTPYKTYPHl, & B Oba sTux BOJOKHA NPeACTABIANT cofoii nesronosy. Jpyrum
KO € IIeJTOYHBIMU MeTaJlaMi, HO U ¢ niejioyamu. Peakmum 3a- HEKOTOPHIX CAYYasX M paspy- OPUMEPOM [IPUPOJHOTO BOJIOKHA CIYKUT WIEJIK — GeI0K, 11Ipous-
MemeHnsA B GeH30TLHOM KOJblie MEHOJA MPOTECKAIOT 3HAUH- R menue. K wmeny Tepmornac- BOAMMELI rycenuneit Tyrosoro menxonpsaa. IéaxoByo HuTh
TeJLHO JIerde, 46M B apoMaTHYeCKHX yrieBojopojax. Penoi R TOB OTHOCAT CMOJBI, HOJIydae- (kak ¥ LIepeTh) Jerko OTIHIHTE QL XJEOH‘{&T06§’M89’KH0|‘0 BOJIOK-
HMCIONb3YeTCs AJIA IPOM3BOACTBA JAKOB, KPACOK M IJIACTMACC. pa Mble KOoHJAeHcanueii. B gauane Ha HOHHGHPHHTHOMY s3allaxy [aJieHOM KOMKH, MOABJIAIEMYyCA

Anpaerujpl — COCAMHEHMS, B KOTOPBHIX KapOOHUJIBHAS @1 XX B. 61T pazpaboTan CHHTE3 TIpU e€ NOJFKUTIaHIH.

< Puc. 80. Kopnyc reehonHoro an- i 5 XuMHYecKHe BOJOKHA I0Jy4aloT IPOAABINBAHUEM PACTROPA

rpymnmna /C=O CBfAs3ada ¢ OJHUM yIieBOAOPOJHBIM DajgUKa- ¢ TapaTa, BEIMOJNHEeHHBIA 13 DaKeInTa benongopmanbaernanoi cmo 2 7

et (Gakenuta) w3 demora u MM pacIjiaBa IMoOJIMMepa Yepes (PriIbepbl, UMeIue BUJ KOJ

JIOM 1 ATOMOM BOAOpO/@. B Keronax xapOOHMIIBEAS IPyIIa e & i i & [AYKOB ¢ MHOTOYUCIEHHBIMU Y3KMMHU OTBepcTHAMHU (puc. 82)

COCAMIEHA ¢ ABYMSA YITIEBOMODOAHBIMM pamkamamu. Ilpm c})oemaﬂbner‘una; BakemuT — TBEP/LINA, TPYAHOIOPIOYMI, KECT- 5 y o 1% " puc. .

BOCCTaHOBJICHUY AJIBAETUAOB U KeTOHOB 00pasyloTcs Chmp- ocl KM W HPOTHLIAL MATEPAAT € NPEKPACHHIMIU H3OJIALMOHHEIMU CHoRa9) HU‘HY‘IaeMHe HOPH XMMHIECKOHN IepepaboTKe IPUPOX-

Thi. Peakuuy ORMCIeHns XapaKTePHbl Ui AJBAEIHAOB, KO- (x:  CBoficTBamMm. Pamee B CMeCH ¢ HANOJHHUTeNeM (CIIOAOH, ApeBec: bt e s ben U D S S S e
TOPBIE JEIKO OKMCIAIOTCA B KapOOHOBBIE KUCJIOTHI, HAIPH- HT HEIMY OIVJIKAMM) OH IIMPOKO MCHOJNB3OBANCH JUIS CO3AHMSI MMG{-IM S ST PR mep‘m“e.c.KuM.u' o

Mep HOoJ| JleiCTBMeM aMMHUAYHOIO PACTBOPA OKCHAA cepedpa au KODRYCOD EeTc oG 0o JleTalen MATES L DR iona; ,pMMepaM" A Lt s R e B A

(Beiniha tooneBaanore Sopkaraiy. g Teneit (puc. 80). Ipn HArDEBAHNH GAKeHT PAIIATACTCA, BhIe: aneTaTHoe BOJOKHO (MCKYCCTBEHHBIN IIENK), MoJydaeMble U3

KapOoHOBSIE KHCIOTHI — COCHUHGHUA, COAepKaliue uq A8 BBICOKOTOKCHUYHEIe napsi (ernosa. [loatromy B Hacroamiee S D R e
KapboKemibayio rpyny COOH, [ina mux Xapaxrephbi sce BpEMs qjcnonq)opmaunsnemname CMOJIBI 3aMEHSIOT Ha CXORHbIE Ha ke Safionta
obrrHEle cBOlicTRA KuCA0T, KapGoHOBbIE KHCTIOTEL pearupy- 1e. 10 CTPOEHHIO W CBOWCTBAM AMUHOILIACTEL. I/Ix“ HOJIYYATOT IO~
10T CO CITUPTAMH ¢ OGPAZOBAHUEN CHOMKHAIX SDHPOB. B XUMU- T KOHJleHcanuell (GopMaibJernia ¢ MOYEBHHON U PasIUYHBIMU
UeCKHe DeaKIUH MOMKEeT BCTYHATH He TOJNbKO KapboKcHIbHAS 3BI aMHHAMH. AMUHOILIACTB! INMPOKO IPUMEHSIOT B IPOU3BO/ICTEE -
rpynna, Ho W yIileBojopoanbiit pasukan. KapGomossie kuc- 607 (barepsl, MeGellit, COUCTEIX IIIACTHEOB. BHOZ'}LT o
JIOTH HAXOAAT IIHPOKOE NpUMeHEeHUe B OPraHmueckoM CUH- o] Bousorna — aro TOHKI:IE! HenpsjeHbie HUTH, HCHOJ’IBG}’EMHQ 2
Te3€e, B IPOUBBOACTBE CUHTOTHUECKUX U MCKYCCTBEHHBIX BO- 5] AJist ILISI‘O'I‘OBJIGHH&I TKaHei. TKaHb COCTOUT U3 nepenyieTeHHbIX <
JIOKOH, NeKAPCTBeHHBIX TIperaparos. Be HUTEeM, PAacioJIOKEeHHBIX IIPOAOJIBEHBIMHA M HOHepe‘«thll\LlM pﬁﬂaMH‘: Q)H\;u.cpu

Boiee PBIXJIOE BA3aHOE MOJIOTHO, 06pﬂ30B&HHOe OJHOU CHUCTEMON
1 HUTEH, 3aKPYUYEeHHBIX B IIeTJIM, HA3LIBAIOT TPUKOTaKeM (puc. 81). O6pasyomuecs
.‘,..l.z.é HUTH

Puc. 82. Cxema TpOM3BOACTRA BOJOKHA IIPOIYCKAHMEM PacTBOPa Yepes
uIBephI

Puc. 81. Hurs noj Mukpockornom (@), Tkas (6), TpUKoTasx (8)

B—-10]
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IlIpakmuxym

JlaGoparopHsbie onbIThbl

CocraBienne moaesieii aIKaHOB

1. CocraBbTe MOJENU BCEX H30MEPOB I
(OpMyJIBI BEIIIECTB B TeTPAAX U JaiiTe UX HAs

2. CocraBbre Mozmenu: a) 2,2-numerundy
Tunbyrana. 3apucyiite GoOpMyJIbl BeIIeCTB B

3. CocraBbTe MOAENb OJHOIO M30Mepa 1
2-mMeTHaANponana, 3apucyiiTe (GopMyJsBl B
M gaiiTe UX HA3BaAHUA,

BzaumopeiicTBue anxaHos ¢ 6Gpomom

B nBe npobupkm nHaseiiTe mo 1 mu rer
6pomHuyIo Boay. smenenue okpacku 6poma
XOJIOM M3 BOJAHOTO CJIOA B opraaudeckuii. O
LYY CYJAT 10 UCUE3HOBEHUIO OKpacKku. Oxuy
Te Ha COJIHeYHBIH CBeT, a APYyryio obepHuTe
JepaxuTe B reMHOTe. CenaiiTe BEIBOJ 00 yen
peaxknuu OPOMHPOBAHUSA AJTKAHOB.

CocraBnenue Momeseil HepeAeJIbHBIX YT

1. CocraBbTe MOZEIN BCEX MBOMEPOB COCT
Te (hOPMYJIBI BEI[ECTB B T€TPAAU U JaliTe uX F

2. IIpu momoriu Mojeseil MpPOgeMOHCTD
HOCTb BpallleHUs BOKPYI' KpaTHOU cBsasu. K
CTPAHCTBEHHYIO U30MEPUIO AJIKeHOB?

3. CocraBbre Mozenu: a) 2-meTunbyTeHa:
6yTena-2. 3apucyiite GOpMyJIbl BEI[ECTB B Te

CroiicTBa 3THJIOBOIO CIIMPTA

1. Haneiite B npo6upky 1 mu aranosa. O
IIpuneiiTe K cCrIMpTy IPUMEPHO PABHOE KOJIMYE
maiire pacteop. CrenaiiTe BEIBOJ O PACTBOPHMC

2. K mosryueHHOMY pacTBOpy K00aBBTE Of
Ka IepMaHraHaTa Kajus ¥ IepemelnaunTe. .

O npoexmmnoit deameibHOCMU

IlpursamiaeM Bac HIPUHATH CaMOe
IIKOJLHON IPOEKTHON JeATEeJIbHOCTH.
KaK Ha y’Ke IIOJIyYeHHbIe BAMU 3HAHUA
Bble, KOTOpbIE €I IPEeJCTOUT HIPUodp
IeATeJIbHOCTH — pPeIIeHNe OIpPe/IeEHE
KPEeTHBIX 3a/]a4, BOSHUKAIOIIUX B PE3YJIE
obmiecrBa. Periuts npobiieMy — 3HaUMU]
Mble 3HAHUS W YMEHUS W3 PA3JIUYHBIX (
YUB PeaNbHLIN U OU[YTUMBIA Pe3yJIbT:
OJIEMHBIX CUTYAI[Wi, C KOTOPBIMU MBI C
HEe OTHOCATCS K OTAeJNbHBIM 00JIaCTAM Ha
KOMILJIEKCHBIN, MEXXIIPeIMETHBIN XapaK'
MOJIHATH WHJUBUAYAJIBHO, HO IOpasno
KOJIJIEKTHUBE.

B uém coctoutr mpoexT? B ero ocHo
KasKIbIl 13 KOTOPBIX HAUYMHAaeTcs Ha (
2) mpoexTupoBanue (IJIaHWpOBaHHE), 3
4) nmpoaykT, 5) mpesenranud. ViHorga ro
Aro moprdoano mpoeKTa, T.e. IMamKa, ]
pabouue MaTepruabl IPOeKTa, B TOM UH(
OTYETHI.

BrinosiHeHNE IPOEKTa HAYMHAETCH (
BU 110 pa3pellneHnio MpobIeMbl, HHBIMHA
poBaHMA caMoro IpoexkTa. B miaHe moJn
YyeHb KOHKPETHBIX NEWCTBUI C yKa3aHV
JINIL, OTBETCTBEHHBIX 34 BHIOJIHEeHME. Bl
MOr'yT OBITH CPa3y CIJIAHUPOBAHBI OT Hi
Ilpu pabore B KOJIJIEKTUBE BCE YUACTHUE
6paTbes, 00CYAUTH [JIaH JeHCTBUM U Ué”
v cobo 06ARAHHOCTH.

O Juckyccusax

CJI0BO «AMCKyCCUSI» IPOUCXOAUT OT JIATHHCKOTO diSCussio, 4To
O3HAYaeT «PacCMOTPeHMe, ucciaenoBanue». Tak Ha3bIBAIOT 0OCYK-
JIeHHe KaKoro-JuOo BOIIpoca WJIM TPOOJEMBI AJsS JOCTHIKEHUSs
B3auMOIIPUEMJIeMOro pemeHus. Jluckyccus OJau3Ka mojieMuKe, B
Xozie KOTOPOii 00e CTOPOHBI IO OYepe/id BLICKA3LIBAIOT YTBEPIKe-
HUA U 00CYIKIAAIOT UX, IBUTasCh K ucTuHe. Takum oOpasom, Jirobas
JUCKYCCHS HalpaBJIeHA Ha IIOMCK MCTHHBI, HAXOKJAEHHE BBIXOIA
U3 npobseMHOM cuTyamuu. s 9TOro KarkJoi CTOPOHE HYIKHO
TIATEJHHO ¥ 6@CHPUCTPACTHO UCCIEAOBATH TOYKM 3PEHUSA JAPYTHUX
Y4YaCTHUKOB, IIOCTAPaThCA YBUAETH MPOOJIeMy CO CTOPOHBI OIIIO-
HEeHTa, IIO3BOJATE IPYTUM YYaCTHUKAM IIPEJCTABIATH APIyMEeHTHI
«3a» WM «IPOTHUB» IO 0OCyKHxaeMoMy Bompocy. Kaxkasiit yuact-
HUK JUCKYCCUHM JOJIKEeH IOHUMATh, YTO, BO3MOYKHO, JIF0Oas TOuKa
3peHud, B TOM YHCJIe U er0, MOKeT oKasaThbes omubdounoi. ITposo-
AA JUCKYCCHIO, YETKO (GOPMYJIHUPYIiTe CBOM MBICJIH, IPAMOTHO HC-
nonb3yiiTe TepMuHOJIOrH. OrcramBas CBOIO TOYKY 3peHUs, He
BHajaiTe B CIOpP, MPUBOAUTE apryMeHTHI, He IepeOuBasi APYrux
VYaCTHUKOB JJUCKYCCHH. ¥ BaxkaiiTe MHEHHE JIF0DOr0o 4eJioBeKa, ja-
JKe ecJIM OHO He coBIazaeT ¢ Bamum. [IpuBogs aprymMeHTsl, IOMHU-
Te, YTO OHM JOJIKHBI OBITH BECKUMHU ¥ OTHOCUTBCS K JIeJTY.

BriBaer, 4TO y JUCKYCCUH €CTh BEAYIIUIl — B 3TOM CJIydae OH
OTBeYaeT 3a e€ CoJepIKaHue, YIIPABIAET eé TeueHUeM, 1aéT CJI0BO
Pa3IMYHBIM YyYaCTHUKAM MJIM OTOMpaeT ero B cjydae Hapylie-
HUA npaBui. Poab Beaymero — oueHs OTBETCTBEHHAS, OHA Tpe-
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I[Tpunoxierus Mpunoxenue 2

ObuwenpuHsTbie HA3BAHWS HEKOTOPbIX TUMOB
OPraHMYecKMx peakLmm

Haspanne ; Onpenenenue |

TIpumep

Mpunoxenne 1

anpnponal—xm,

HanoeuuneHue BOJIOPO/IA

| C.H, +H, — C,H;

KauyecrBeHHble peakumm

AMMMUaYHBIIA PACTBOP
oxcua cepedbpa Ag,0

«Cepebpsinoe 3epKaio»

NG —

Ilernapuposanne O-ru;eunenue BOJOPOJA

Hpncoenuﬂeﬂue BOJBL

CeH,, — CH, + 3H,

qupaTauuH ANKUHOB |

Peaxnus KyuepoBa

‘ 'l‘pnmepmauuﬂ ‘
| anerunena B Genson

Peaxnus 3eJHMHCKOI0

Peaxnyusa SUHUHA

| BoccranoBIeHHE
| muTpocoeamHenHmit
i B aMUHBI

P S ot

Peaxuuﬁ J'Ieﬁenesa
U3 9TAHOIA

HQ HEKOTOpPbie OpraHn4yeckme Tyaperanus C H, +H,0 —> C,H OH
BeLLI,eCTBG Herugparanus Oriengenue BOABI Czﬂ OH = 021'14 +H,0
B Peaxrtus, I : Xnopuposanue Bsaumopeticrsue ¢ xaopom (npu- | CH, + Cl, —> CH,Cl + HCI,
EIeCTBO yenmonye PUBHAKU Dearinm coeMHEHWeE HJIN 3aMemenne) C,H,+ C], — C,H/Cl,
OTUIIeH Pactsop KMnO,, H* gizzgii:z::ig;g;f;;ﬁﬂa Tuapoxaopupo- TIpucoenurenue xaoposogopoga @ C,H, + HCl — C,H,Cl
> BaHUE
CH,0H—CH,0H e ! o MNE i SR
I e T HHTpmaaHne BsaumogeiicTBue C a30THOM CH,i + HNO3 —_ CH;}NQ2 -H,0,
Br, aqua OGeouBeanaHHe pacTBopa KVCIOTOH (3aMeIenue BOIOpoxa | C4H, + HNO, —> C4H,NO, + HQO =
?‘II(;:’IYIHBT?JTI?I c;‘;p"BOBaH“ﬁ Ha HUTporpymmy NO,) [ 'g
H,—CH,Br > b ! S =T e e 3
o s 3 e Oxucnenve TIpucoesuueHue kuciaopoga uiau | C H4 +[O0] £ H:0=—=> Cz 4(OH), 3
DraHox IIpokaméHHad Mex- BoccraHOBIeHUe OKCHIA = A e "xa
mas npososoka (CuQ) | menu (II) xo Menu, BeIZEIeHUE
napos CH,CHO Mpunoxenue 3
I+ NaOH(NaZCOJ) IIpu HarpeBaHuy ob6pasoBasue
3KEITOrO OcazKa nogodopma
o A Y HekoTopble MMEHHbIE PeaKLMH
— | e XUMUHU
Tnunepun | Cu(OH), SIpKo-CHHMIA PACTBOP IJIMIepa- B OprQHquCKOM
Ta megu (1) T I Tlpumep
e i3 Onuncauue |
Denon Br, aqua bem,m ocamok Tpuﬁpomq)euona Hassanue I ! :
: 2 [ = 9Na — C,H; + 2NaC
a | BaaumopeiicTBue 2CH,Cl + 2tlg
Pacrsop FeCly (buone TOBOE OKPAIIMBAHUE Peaxnusa Bropix I e oo
Dopmans- | Cu(OH),, ¢ Wit ocatox CuOH, mepexo- 7 v, MR B b 2 _
S L i K}z?fm]m omi(ih,(‘l(,) Pe;muuﬁ KonoBasioBa ‘ HquOBaHue ATKAHOB | CgHS + HNO3 — C,HNO, + H,0 faligts - -

CHng()-——)CHCHO

8C; Hz‘—w”’ ©
2

\
+Z)\+H(‘l

Q

Zn0/Al,0y

CnHleaﬁyTanueim 1,3 ‘ 2C,H,0H ZnO/8%%s s CH, —CH—CH=CH, + 2H,0 + H,

€ euHexoumd||
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YuyebHunk 10

Kfiacca 6a30BbIN YPOBEHb

Mpunoxexne
XrMMHueckmue cBOMCTBA KOPOOHOBBIX KMUCNOT
(CH;C00),Zn + H,
Anerar muHKa H,C—C—CH;+ CaCO,
CO,;+H,0 0
: 2% +Zn Aneron
D
0,
N’% X ’
o + Ca(OH
C,H,0H il He ¢ _*+CaOW; , (cH,C00),Ca+H,0
Dra”ou OH Anerar Kaabuud
Na
%O YrcycHast KMCJIOTa p
&,
QOO
O £}
clH,c—c?  +HCl  +CHOH CH,COONa + CO, + H,0
OH Anerar HaTpUA
XJIOpyKCyCHAs KUCJIOTA
t l%— NaOH
(0]
meo—c? +H,0
NOC,H
25 CH, + Na,CO,4
drunanerar Meran
- (YKCYCHO-3THIOBBIN 3(DUP)
XuMmnyeckme CBOMCTBA AMMHOB y
3
CO, + N, + H,0
+0,,
ropeHue
i = HCI1 H.0
CHyNH;Cl «—— SCH;NH, 2 CH,NH; +OH-
Xopung Merunamun (1resounas cpega)
MEeTUJIaMMOHUS s
oY 4
Qyé/ &‘
CH,OH + N, + H,0 y (Cf)I(s)zN H,Cl
— - JIopung
CH;—NH—CH, JAUMETHIAMMOHUA
JumeTunamMmun

10
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YyebHunk 11 knacca 6a30BbIN YPOBEHD:
coaep>kaHue (1-2 yaca B Heaesnto)

naBa 1. BewecTBO (CTpOEHME aTOMa, XMMUYeCKaA CBA3b,
NMepunoan4vyecknmn 3aKoH, pacTBOpPbI, ANEKTPOSIUTUYECKas
aunccouunauus).

(naBa 2. Xumnyeckume peakumm (pacyeTt no ypaBHEeHUAM
peakuuu, peakumMm MOHHOIro ooMeHa, Ka4yeCTBeHHbIe
peakuun, OKUCNNTENbHO-BOCCTaHOBUTESIbHbIE peaKLuuu,
3NIeKTPOnun3).

'maBa 3. HeopraHnyeckasa xumwusi.
'naBa 4. Hay4yHble OCHOBbI XMMWUYECKOIro Npon3BoACcTBa.
'maBa 5. Xumumsa B XXN3Hu odbLwiectBa
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YuyebHunk 11 knacca 6a3oBbll YPOBEHD:
coaepxaHue (1-2 yaca B Heaento)

lNMpakTukym (13 nadbopaTopHbIX ONbLITOB U 2 NPaKTU4YeCKue
paboThl)

lNpakTuyeckana pabora 1. PewweHue akCcnepuMeHTarnbHbIX
3apav no teme «XMUYecKue peakuum».

lNpakTu4yeckan pabota 2. Nony4yeHue MegHOro Kynopoca.

[MpoekTHaA AeATeNIbHOCTL (NpuBeAeHa TeMbl MPOEKTOB U
nccrneaoBaHun)

NMpunoxeHus

1. Ha3BaHue, dpopmMyrbl KUCFIOT U KUCSFIOTHbIX OCTaTKOB
(1 Tabnuua)

2. KayecTBeHHble peakuuu Ha HEeKOTopble NOoHbI (1
Tabnuua)
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Y4yebHunk 11 knacca 6a30BbiN YPOBEHD:

coaepxaHue (1-2 yaca B Hefgento)

NMpunoxeHus

3. JKornorunyeckue TpeboBaHMUA K aBTOMOOUNBbHbLIM
OeH3MHaM n K agu3enbHOMY TonnuBy (2 Tabnuubl)

3a cTpaHuuamm yyeobHuka (Cnmcok A4ONONHUTESNTbHOMW
nutepaTypbl U UHTEPHET-pecypchl)

OTBeThbI Ha 3ag4aHuA
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YuyebHunk 11 knacca 6a3oBbl YpOBEHb

NEPUOONYECKASA CHYCTEMA Xl/IMI/ILIEiMX SJIEMEHTOB . . MEHOEJIEEBA

" PYMMbI

NEPYOABI [Psb! AIIl B|]A IV B[ AV B |[A VI B[AVIIB[A VIII B
E 3 H He i 2] Omocnre:::zg: atomman
Gt = e
o 5IN i;ég;:6377 (6] 2,;?8 F 2|S,,2_g;,§49 Ne zzf?'éi;‘a H ion | sossoaio
2 2 yrnepon |3 Asor|g Kucnopon |7 rop [§ Heon| |, E‘:ulE 35’;’:(%;:‘;;
ossd P 00srad®(S 5206 18|Cl  ssasa'7| AT 0060 18| Pacoppenene
2 3 :2:"3;:2 s 2303 e astapt |7 astaps g 3s23p6 gngn‘pm;:oe Hassasvie
Kpemuii [5 ®ocdop |3 Cepa |5 Xnop |3 Apro | no ypossiu
s TL[ TAB/IMLA PACTBOPUMOCTW KNC/IQT, CONIEN 1 OCHOBAHMI B BOZE
4 Ge 725 2 . 9 .
5 H' [NH;| Li* |Na'| K" |Be’"[Mg"|Ca®" Zn* Fe** u*'|Hg"[ Ag"
7 =% [om PP RIPIHIHIM® I H|H[A[ATATEDE BB
2lell(owlﬂ g_l i vz
2 7 ;g{m Ag,.“‘;,, Cd,gggln 51;4;2 4sn"m ‘ ¥ P P M P P e H H M M P H M M H P —_ P
(Cepetpo g KanMuUl 5 g Whanii g OnoBo | Cl_ P
: : s’l-':v o La* § °|7u4n Hfm. et P P P P P P P P P P P P P M P P H
L e fe T [pr pipiplp P IPIPIPIP P IPIPIPIRIMI IHH
9 Hg«‘%s%’“ st PP 1 PIPIEIPIPIPIPIPI®|PIPIRE Bl Iyl o EE
Tannuii Caunel
9 ¥ [ B " -
L e rrgf%j No, [PIPIPIPIPIPIPTPIIPTPIP PR IS FE & S
i B PIPlPlPlP]=[—T-TPI=TH[=TH]|=
e i | 4520 Bl RO T R0 RO = | H | H | HEEH
SO} PIPIPIPIP]I—IM[H|H][—IMI—TRI-_THIE FRIH
GOPMYNANETYYENO 75
CoEMEA. RHy SO; PI{PIPIPIPIPIPIMIH|PIPIPIRPIP|H|EI & s
*,;mmsg e : T e PO i FPIMIPIPIH|H|H|H|H|H|H]HI|H] RS
it 1 e %g ey 2213’2212 é[;Q ikﬁv‘é—.‘fz S Toe H|—|H|PIPI—|H|H|H|—|H]|]—|H|-|H|IH]
Liepui 8lnpaseomum: 2|Heoanm IpomeTHit Camapuin 9| Esponuid 8| Fagonum o
**;\;Twnowu 5 5 - = = - COa P P P P P o H H H T H S H T H s H H
Th ; . U pj Puj Amjz Cn - T
22 fab. fom. . do g don,. [NO: PIFIPIBIP P PI® PP 1P| |7 I8 N
Topuit 2|lporaKTuHmit 2 H enTynuin  3{MnyTokui MEepULIAKA 2| Wi - E
= = = = = w0 [PIP PIPIPIPIPIPIBI—TPI_I_|-_|H[H[ I'H
croi” |PIPIPIPIPI—|PIPIH|[—|H|[P]_|-—|H]H]H]H
CHCOO|P |PIPIP|P|—|P|PIN|P| P PIPIPIBIPIEIE
P — pacreopumsie (6osee 1 r B 100 r H,0) H — mepacrsopumsle (meree 0,01 r 8 100 r H;0)
M — wmanopacreopumsie (or 0,01 zo 1 r B 100 r H,0) — — He CYLIECTBYIOT UM He MOTYT OBITE BhIZEIEHBI

M3 BOAHOI'O pacTBopa
Bce nanmsie mpuBesieHs! Qs remneparypst 20 °C

PAL AKTUBHOCTW METAJI/IOB
[LilK |BaICaINaIMg|BeIAI|MnIZn Lri FeINi|Sanb[(H2)lCu|Hg|Ag|PtIAu'
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Fnasa 1. BELIECTBO

Caon " a Tabnuua 1
< pt MRamu " cBA3n
T
Cocras Xx:‘::-: © | Pasunna ﬁ:’f::;:ﬁ CrojicTsa l Tpruenis
BOIMECTBA [ Lo 20 { enieren setects |
Merann |Mounan | Bocoxast | Mommaa | Tyromnas- | NaCl,
+ Heme- kue peme- | NayCO,
TATLT crea Gea i
3amaxa,
MHOTHE
PacTBOpU-
MBI B BOZE
Heme- Kopa- Huskasz |AromEaz | AmmasC,
Tans+ | MeHTHAR | WM KWe Beme- | KBapm
HeMe- | HyJIeBasd crsa be3 | 810,
Al sanaxa,
HepacTBo-
DPHMEL B BO-
ae
Mounery- |Jlerxo- I,,
AapHAs NIABKIE CeH ;1,04
BelecTsa,
MOTYT 06~
JapaTs sa-
UAXOM
Meranan | Meramau- | Huskas Meraaan- | Bemecrsa | Fe, Na,
+ me- | geckast piiis yecKas ¢ meramn- | AugCu
Tt | nynesas | weckmM
| Gaeckom

HbIe COSJMHEHNA HEMETAIIOB, KMCIOPOA, 030H, BOAOPO H ADY-
r'ue rasnl.

HonubIe cOeMHEHUA IPEICTARIAIOT CoBON TBEPAbIE TYIO-
naaBKwe sewiecTBa 0es 3anaxa, 9aCTO XOPOLIO PACTBOPHMEBIE B
Boste. OHYI MMEIOT UOHHYK KPUCTMANAUNECKYI0 PEWEMKY, B Y3~
JIAX KOTOPOii 4ePeIyIOTCA TOTOMUTEALHO U OTPUNIATENILHO 3aPsi-
senubie HoRk (puc. 11, a). IIpumepamu HOHHBIX COeAMHEHUIT
caymxar oxenabl Merawios (CaO, Al,Oy), meénoun (NaOH,
Ca(OH),) u comm (NaCl, K8, K80, NH,CI).

BemecTsa ¢ KOBATCHTHBIME CBA3AMM OBIBAIOT ABYX THIOB.
K nepsomMy OpUEAJIEIKAT BEIIECTBA C AMOMHOIL KPUCMALLUNE
cxoir pewémroil (pne. 11, 6) (anmas C, xpemuwmit Si, KBapi
8i0,). Oun cocTosT U3 ATOMOB, CBABAHHEIX ADYT C APYTOM B Bec-

sl

cenn.

@1,

Puc. 11, TUIL KDACTANAMYECKIX DEMETOK: @ — MOHHAH! 6 — ATOMHAA:

6 — MOJeKRYAsIp

KOHEYHBIN TP
3eit. ATOMHBL
ATOMHBIC KDI
1LIaBKH, Hep:
HEIE BELeCTB
HBIE KpUCTa:
HECKYI0 peuté
Mosexynst. C
ADPYTa JUIIb 1
3TOMY MOJIEK)
BEmecTsa 1Ip
HKUAKOCTH (B(
CyHy), rass1 (
CH,) unn et
Muorue ns v
TOHSIOTCH, T.
KUIKoe (prc.,

Q@ cu

1. BELLECTBO

Knaccudukayms anexKTponuros Tabnuua 5

cpeasi.

IIpodoancernue madi. 6

BJIEKTPOJIATEL

cuabibte (o > 10%)% caabrte (v < 10%)*

Kucsorer HCL, H,80,, TINO, Kucaors H,COy, H,810y, 11,8,

| cH,coom

T1gnoun NaOH, KOII, Ca(OH),, | Boxaeiii pacrtsop aMMuaKa

Ba(OH), NH, * H,0, HepacTBOPHMEIE B B0~
ze ocrosaua Al(OH),, Fe(OH),
Coun Bosia

* Crenciih AMCCOIMALIMM B PACTROpE ¢ koHueRTpanmel 0,1 Moxs /1.

CHIBHBIE 2/1€KTPONHUTHL JUCCONMUPYIOT IPAKTHICCKH HE0B-
PATHMO, B MX BOAHLIX PACTBOPAX HE COACDIKUTCH MCXONHBIX MO~
JIEKYJI MM NICTHIDATHPORAHHbLIX HOHOBI

NaOH ——»> Na*+OH ;
K,80, —> 2K* -+ 803"

Iucconmanus CIABLIX 3JEKTPOSMTOB oBpaTHMa, T. €. O7IHO-
BpPEMEHHO ¢ Heil IPOTEKAeT ¥ TPOTHBOIOJIOKHEI ITpouece — ac-
comanmA:
cconmaTA

> CH,CO0 +H*.

acconmaTA

CH3COOH 7

B pacTropax cl1afbIX aNEKTPOJNTOB HPeobIagaoT He HOHDI,
a HeMCCOUMAPOBAHHbBIE MONEKY.ibl. IMEHHO 9THM, HaTpAMep,
06'BACHSCTEST, UTO PACTROPLL YKCYCHOH KHUCIOTHI COXPAHAIOT 38~
Tax Jaske IPH CHIABHOM Da3baBIeHHH BOXO.

Teopus dIEKTPOIMTHUECKOI Jucconmanuy 6p11a paspabora-
Ha mBejcKuM xuMukom Ceanre AppennycoM. OCHOBBIBAACH Ha
3TOIl TEOPHH, MOKHO JdTh ONPEACJICHUsT BAMKHEHIINX KJIACCOR
HEOPraHHYeCcKuX coeinHenui (Tabu. 6).

Baxuenwme knaccsr Tabanya 6
HEOPraHMYECKHX COERUHEHNA
Onpepe- | | Vpaprenue
3BE p { o] |
Hagpatine R 3 Llpumepss | S AR
I
Oxcumst HeomnexkTpo- | CaO — oxcui | He pqucconuupyior

JIATBL, COCTO- | KANKIUS,

AT U3 ATOMOB 205 — oKent
DJeMeHTa u docdopa (V)
KHCJA0POAA

| B BOREBIX pacTBOpax,
HEKOTODPBIC B3AUMO-
JIeHCTBYIOT ¢ BOLOM

Hassauue Ompeze- TIpumepst } Vpasueune
aenne JACCOLUATIHH
Kucaorer | Dackrpo- H,80, - cepmaa | H,80, —>
JIMTHI, TIPH KMCA0Ta, >2H' 4 80%,
JIACCOTTH-
anuu HNO, — azor- HNO; —>H' | NOg,
obpasyior HaA KACA0TA,
KaTHOHKI BO-
LOpoA TICl — coasnas | HCL =EBH" +Cl-,
KHCJI0TA, i
| H,CO; —yrome- | H,CO, &=
HAA KHCIOTS, =2 2H*+CO03,
1,PO, — doc- H,PO,
dopHaz KHeI0~ T2 3H' + PO},
Ta,
[ CH,COOH  yx- | CH,COOH &=
\ cyeHas kueora, |T—H | CH,C00 ,
1 ,C,0, — maze- | H,C,0, &
| JeBas KUCAoTa “=22H" +C,05
s e Ay el el st
Ocropa- | Baexrposn- | NaOH — rmgpo- | NaOH ——> Na~ +OH-,
st | T, mpu auc- | Kenj HaTpAd,

conuanun
00pasyioT
THAPOKCHL-
AHMOHEL
Pacrropu-
MEIE B BOAC
OCHOBAHMA

| HaskIRATOT

wenouamu

|

|

| KOH — rupo-
| Kenpm Kaand,

Ca(OH), — rua-
| pokeng kams-
| s,

Ba(OH), — run-
T pokcua Gapud,

|

Cu(OM), — rux-
poxcun men (1T),

NH,;-H,0—
BORHBII PACTBOD
| aMmmaka
|

ROH—> K 0OH";

Ca(OTT), —>
| —>Ca®' +20H
|

Ba(OH), —>
| — Ba%+20H",

| cuony, =

= Cu?' +20H-,

NH,+H,0T—=
= NH}+OH
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Fnasa 1. BELLECTBO.

PEe3AHHLIMY 13 Heé TOHKUMM II0J0CKaMH (MHAMKaTOpHAR GyMa-
ra). OKpacKy NMOJOCKM CDABHMBAIOT CO MIKAIOH, AHATOIMYHON
pescTaBIeHHO HA pUCyHKe 27.

@enondranenn

o7
14— 4% -

pacrsop
NaOH
e 1%-i
12 pacreop NaOH
- 1%-i
4 pactsop NagCO,

10
—— 1%-ik
9 pacteop NaHCO,

8

{#——— Kposn
7-<— Bona cpena
[—— Monoxo

6

5

~—— IIuso

4

[ lasapoBanHaz
3 Boga (CO,)

~——— JlumMoHHbIH
2 COK

1<— 0,4 %-#
pacteop HCI

0<— 4%-ii
pacraop HCl

Puc. 27. Oxpacka HHANKATOPOB B PARTITHEIX CPEAAX.

[OSS—-1/

Illenounas cpeaa

Heitrpansaan

KmcxotHas cpena

1.

8.

Snexrponutnyeckas auccousaums. Kucnotnocts cpeas. Mnaukarops:

poc M 3apaHMR

Kaxme aIeKTPOJITEI MA3KIBAIOT CHILHEIMU, cnabevu? TTpaseanTe upn-
MEpEL.

B oTaesHbIe cTOAOMKY BLUIHIIATE W3 TPHEEIEHHOr0 mepeuds Gopmy-
JIEl Heau , CHABHbIX BJIEKT , CHabBIX DTEKTPOTATOB:
NaCl, Na,S, H,S, NaOH, Fe, Fe,0;, FeCl;, Fe(OH);, CH,COOH, HCI,
KOH, NH,Cl, CH,COONa, CH,, NaHCOy, C, CO,, IL,CO,.

Y10 HAIBIBAIOT KUCAOTHOCTHIO CPEALIY

pH cx 5 Tena 5,5.
Kakoii cpesie aTo coorreTcTRyeT?

Kakme permectsa us epeunCIeHHEIX AIDKE B BOJHBIX PACTBOPAX MMe-
10T: a) HefiTpaaLHyio; 6) KMCJIOTHYIO; B) METOTHYIO PEAKIMIO CDPenI?
ConsBas KHCAOTA, T 1 KA, BOLA, TATPWST, XIOPAN
AMOMMHILE, XAOPHI AMMOHA, THTPAT HATPUH.

KucJoTHBIe O, KAK NPABUIO, HAHOCAT BDEJ OKPYIKAIOmeii cpese.
Moryr 1n oHz 6RITE modeansi? pusesure IpUMepsl.

Kaxue BeIlecTRA NAILINAIOT MHAMKATOPAMU?
PacTrop '0 BELlIeCTBa Pearnpy
Boxopoaa. ITpeckazure OKPACKY JAKMYCa It 9TOM PACTBEODE.

€ JKeNe3om ¢

Camoe XHOe B rna 1
114 y XUMAH H uX
i Menwait 5 BemiecTBa — aToOM. ATOM CO-

CTOMT U3 SJIEKTPOHOB U 1OJI0YKUTETBHO SaPAKEHHOLO SLIPA, CO-
CTABIEHHOTO M3 TTPOTOHOB ¥ HEHTPOHOB. Barkuenuias Xapax-

0 — Bap#Aj AApA ero aroMa,
T. €. YHCIO npo’roaon ® djipe. DJIEKTPOHBI B ATOME PA3IUYaioT-
€s 10 )T paar pi YDOB-
uu. B x cBsizeit yu

ML BHEUIHHAE 3TeKTPOHEL, HASHIBACMBIE BATOHTHLIMU.
ATOMBI MOTYT 6BITE OFLCIHHCHEL B MOEKYJIbI 160 oBpa-
30BBIBATL IPOTAKEHHbIC LCNH, CCTKH, Kaprackl. CeAsy BHY-
TDPM MOJCKYJ — KOBANEHTHLIC, A Y BEIIECTE HEMOIEKYIAPHOTO
CTPOEHUS MOTYT GBITh KORAJIGHTHLIME (ATOMHETE KPACTAILTEL),
HMOHHBIMM (HOHHEIE KPUCTALIBL), METAJLTIIECKHMH (MeTaLIn-
weckue kpucraLis). Tepuoauuecknii saxon JI. M. Mengene-

ena <])opMmepyeT OCHOBHBIE TH
CeoiicTBa UX 2. 0B, a TaKKe hopma 1
cBOiicTBA O0Pa3yeMbIX UMUK NPOCTLIX BelrecTs ¥ COETMHEHTH

B IIEPHO or 3apAAA AAPA.

YPQBHEHMS XMMHYECKHX PECKLMIA M PACHETI NO HUM

MUHUA, MbI 0TIy CTHIN
\CTBOPE IPUCYTCTBYIOT
HIH PEAKTINH TIOKABBI-
¥ pearmpylomux 4ac-

11€CTBA B XMMMU BBI-

nepskamee 6,02 - 1023
DB AMOMWAHUSA COAEP-
JIb COJIAHON KHMCIOThL
g Cl, 1 moss xj0puma

M B TpH pasa OoIbITee
| — 6,02-1023 moxe-
<L MW TOKA3bIBAET, 9TO
OJIAHON KHCJIOTHI ¢ 06~
u 3 moas Bogopozaa. Or
3M kK ux maccaMm. Kax
(moaspuas macca M)
napuoit macce M. Ha-
|acca Bofopoza paBHa 2,
0J1b. AHAJIOI'MYHO:
"/MOJlb;

')=36,5 r/mMoun;

[Cl;) = 133,5 r/moxs.

TByer 541 Al, 6 Mmonn

~ﬂ———1‘ AICly, 3 monms Hy —

XOAHBIX BEI[ECTB BCer-

1 Jla paBHA Macce NPOAYKTOB PEaKIum (D4 r+219r=267r+6r).
| TIpumep. Haiiném mMaccy BOAOPOAA, BBLAEIUBIIErOCH DU
Baaumoneiicrsun 10,8 r amoMaHus ¢ CONAHOM KucaoTOM. Macca
BeecTBa CBA3AHA C €r0 KOJIHYEeCTBOM COOTHOMmeHueM m = v,
rJie m — Macca BT, V — KOJMAYeCTBO BEIeCTBa B MOIAX, a M —
MOJISTPHAS MACCA BeIl[eCTBA B I'/MOJIb.
Taxnm 06pasom,
_ m(Al)
VAD = 38
CorsiacHO YPABHEHUIO PEaKUH, 2 MOJIb ATIOMIHIS PEATUPYIOT ¢
CONSHON KUCJIOTOM ¢ 06paszoBaHueM 3 MOJIb BOAOPOAA. TO MOXK-
HO 3aIKCATH B BH/JE OTHOIICHUA:

__1l08r

7 r/Monn

= 0,4 Mmonb.

v(Al) _ v(Hy)
2 a7
v(H,) = %Al) = 3—29-4 =0,6 Mmosb.

}. o1/}

Orcrofa JIerko onpeAeuTs Maccy BOZOPoAa:
m(H,) = v(H,) - M(H,) = 0,6 Moxs - 2 r/mons = 1,2 .
JIJIst yIIPOLEeH s PEIIeHNA MOKHO B COOTHOIEHHH

v(Al) _ v(Hy)
3

2
BBIPA3HUTEH KOJIMYECTBA BEIECTBA Yepes3 MacChl:
_ m(Al) _ m(Hy)
V(AT) M(AD)’ V(H,) ML)’
nojgydaemMm
m(Al) _ m(Hy)  m(Al) _ m(,)

2M(Al) 3M(H,)' 2-27 3:2 7

orxyzaa m(Hy) = #';7& = 322% =1,2r.

Ecou ypaBHeHHe peaKIIUK 3allKcaTh B 001IeM Buje:
aA +bB=cC+dD,
0003HAYUEB IPONUCHBEIMY OyKBamMu (OPMYJIBI BEIECTB, & CTPOY-
HBIMA — KO2(pPHUIUEHTHI, TO COOTHOIIEHUE MEKAY KOTUIeCTBa-
MM BCEX BEI[eCTB, YYACTBYIOUIMX B Peakiuy U 00pasylmmxcs
B pesyJibTarTe Heé, HuMeeT BUJ{

va) _ v(B) 2o%() \(l))

a <
iy
m@A) _ m@B) _ mC) _ mDd)
aM(A)  bM(B) c¢M(C) dM(D)’

Jlns rasoo6pasHBIX BermecTB yAobHee M3MepATH He MAaccy,
a 06pém. CormacHo 3axony Aeozadpo, 1 moab n060ro rasa npu
3aflaHHBIX TEMIEepaType U JaBJIeHMU 3aHVUMAaeT OAWH W TOT e
00b6M. DTy BeJIMYUHY MPUHATO HA3LIBATH MOMLAPHBIM 00BEMOM
2asa, npn HOpManbHBIX yenosusx (0 °C u naBnerun 1 arym, 1. e.
101 325 I1a) ona pasxa 22,4 x:
V,, = 22,4 n/mMonb.

O65BéM rasa, BCTYNHMBINEro B PEAKIIAIO UM BBIJIEJTUBIIErOCs
B peayiibTaTe Heé, COOTHOCHTCSA ¢ MOJAPHBIM OOBEMOM TaK e,
KaK Macca BEILeCTBA C er0 MOJISPHOM Maccoil:

v="017 _ 7

MLV

m
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Tnana 2. XMMUHECKME PEAKLIMM

Puc, 29, O6pasopaiue 0Canica HOAM/A CBHHILA

TOro mozauAa csuuna Pbl, npu cMemusaHuM ABYX GECIBETHBIX
PACTBOPOB — MOAMAA KAJTHUI M HUTparTa casnHia (puc. 29):

Pb(NOy), + 2KI = PbI,| + 2KNO,,
Pb?" + 2NOj7 + 2K' + 2I- = PbI,¥ + 2K* + 2NO,
Pb2* + 2I- = PbL,d.

Hexoropsie peaxiuu, MAyIme
¢ 00pasoBaANMEM 0CAIKOB, MCIOIL
BYI0T 1 0BHAPYIKEHNS B PACTBOPE
HenapecTHHX Houon. O6nacTh Xu-
MUM, BAHEMAIOLIAACS OIpeese:
HUEM  KAYECTBEHHOTO M KOJMHe-
CTBEHHOI0 COCTABA HEHBBECTHLIX
BEIECTB, HABBIBACTCH AHAAUMUNE-
crolt xumueit, Kayecrsenusif ana-
JIM3 OTBEYAeT HA BOIIPOC, M3 ATOMOB
KAKHX DJIEMEHTOB COCTOMT TO MLIH
MHOE BeleCTBO, & KOJUYECTBCH-
HBEIIl AHAJN3 IIO3BOJISIET ONpeje-
JINTH COOTHOLIEHHE ATOMOB, 06pa-
BYIOIMX COBAMHEHNE, A TAKINKE OT-
BETUTH HA BONPOC, CKOJIBKO TONO
MJlM MHOTO BELIeCTBA COACPIKUTCSH
B jlanHom ofpaane. B ocrome kaue-
CTBEHHOI'O ONPEENCHMUS HEKOTO-
PhIX HOHOB JI€JKAT DEAKIMH, 3aKAH-
uUBAIOIMEcH 00Pa3OBAHUEM 0CAJl-
kos. Hanpuwmep, npu neiicrsuu na
XJOPHUK, OPOMHUA ¥ MOAMJI HATPHS

Puc. 30. OfpazoBanve 0CaIKOB
xnopuja, Gpomujia ¥ HOAARA
cepebpa

wldB

Peakumu nonHoro obmena. Kavectsennsie peakuum

Puc. 31. Ocamaenue ruapoxcnna mean (11) 1 ero pacTBopeHne B pacteope

AMMHAKA

pacTsopom HUTparTa cepeﬁpa BBIIAAAIOT TBOPOIKHUCTHIE OCAILKN
coueit — xyopuaa, 6pomuga u uoamuaa cepedpa (puc. 30). Bee
OHM HEPACTBOPHUMBI B KMCJIOTAX M HA BO3JAYXE TEMHEIOT. XJIO]’)H/(

cepebpa Gesoro npera (ciesa) Sroners

uoxm) — kéarerit (cupasa). H
J1AeT OTPe/IeNIATE IPUCYTCTRIE
10T PEAKTHBOM HA DU MOHbI.

BBICTYHAIOT Jakmye u deronad
ONPeACINTHL NMPH MOMOIIH HHJ
opanxa. PeakTHBOM HA HOH

KOTODAS 0CANKIAET U3 PACTBOPO)
Cu(OH), cunero neera:

CuS0, + 2NaOH =
Cu?" +S0%- + 2Na* + 20H
Cu?' + 20H

IIpu pobaprennn aMMuaKa
npuobperaer spKo-CHHUN nBeT

C HeKOTOPBLIMU JIPYTUMI Ka'
BHAKOMMTECE NP BLITOJHEHHF
A Ka9eCTBEHHBIX PeaKnuil I
HUS» (CM. mpuioskenue 2),

1. Yro BEIpAXKAET COKPAIMEHHOE HC
OTIHIHE OT MOJEKYIAPHOTO ypal
2. C KAKMM¥ U3 IEPe HCICHHBIX T
HUHTPAT KaJIudA, HUTPAT cepebpa

Rwamesaa

Fnasa 2. XMUMUHECKME PEAKLIMM

B HeKOTOPBIX cydasax mpo-
LeCCHI OKHCICHUA U BOCCTA-
HOBJIEHMA YAAETCH PasfesnTs
B mpocrpaHerse. Iuoa sroro
TIOMECTHM MeJHYIO IUIACTUHKY
B pactBop nutpara meau (I1),
a cepedpAHYIO — B PACTBOP HU-
TpaTa cepepa. Obe mIacTUEKH,
Ha3blBaeMbI€ 3JIEKTPOJaMH, CO-
eIUMHAM JJeKTPHUECKIM MPO-
BOZOM, K KOTOPOMY IIPHCO-
eAuHeHa ajieKrponamua. s
3aMBIKQHWA T  TTOMECTHM
B 06a pacTBOpa COJEBOH MoOC-
THK — HBOPHYTYIO CTEKIAH-
HYI0 TPYOKY, B3alOJHEHHYIO
PACTBOPOM  XJIOPHAA  KAIMS
Puc. 36, Cxema mesiro-cepebpanoro  (pue. 36). Jlammouka saropa-
TaAbLBAHHYECKOTO SIeMenTa ercsd — J3Ha4YMT, B CHCTeMe

BO3HHK BﬂEI(Tpﬂ‘{ECKHﬁ TOK.
Ha cepeOpAHOM 21€KTPOJIe MOHbI cepefpa BOCCTAHABIMBAITCH,
NPOMCXOIUT BhlAesienne cepebpa. MeHbIi DIeKTPO TTOCTeNeHHO
PpacTBOpseTcsa — aTOMbl MeJW OKHCISAITCS A0 MOHOB, KOTOPLIE
epexXoiAT B PACTBOD.

—| CuNoy), Kcl [+

Alli)l.l Karox
Cu?-2¢ — Cu?t Agt+é — Ag®

11 0
Ag +é—> Ag
~2
(‘u —2¢—>Cu

1 | 2 BoccraHoBIeHME (Ha KATOAC)

2 |1 oxucnenue (Ha aHOZE)

+2
ZAg + Cu — ZAg +Cu

DJIeKTPOZ, HA KOTOPOM IPOMCXOJAUT BOCCTAHOBICHUE, HABLI-
BAIOT KAMOGoM, a DIEKTPOJ, HA KOTOPOM IIPOMCXOAUT OKHCIIE-
Hue, — @HoOoM. JIerko 3aMeTHTh, YTO ypaBHEHWe DPeaKiun
Hu4eM He OTANYaercd OT ONbITa ¢ MEeHOU IPOBOJOKOMH, MOrpy-
KEHHOI B pacTBop cepebpsiaoit conu. Cobpas raibBaHUYECKU
2JIEMEHT, HAM YJAI0Ch DABeINTEH MPOIECCH OKUCIEHUST U BOC-
CTAHOBJIEHNA B MPOCTPAHCTRBE ¥ TEM CAMBIM CO3J4ATh HAIIDABJIEH-
HOe JIBV)KEHHE 3JIeKTPOHOB — sJleKTpuYecknit Tok. Onucannas
pPeaknus He I03BOJAET MOJYYNTHL GOTBINIUX SHAUCHUI SIEKTPO-
JIBVOKYILEH CHJIBI U II03TOMY He MCHONIL3YeTCs B MPOMBILLICH-
HocTH. OZHAKO OHA HATJISHO IGMOHCTPUpPYeT NPWHIKI, IO KO-

64.

Oxuc PeaKumm.

TOPOMY AEYILTBV!OT COBpEeMEHHBIE TaJbBAHUYECKHEe DIEMEHTHI
(puc. 37).

TIpomeces, TPOMCXOASIINE HA SJIeKTPoaax NpHu padoTe raib-
BAHIIECKOTO SJIEMEHTA, MOMHO OCYLIECTBIATH U B OOPATHOM Ha-
ApaBIeHUN NPH IPONYCKAHHM SIEKTPHYECKOro TOKa., XHMH-
yecKue peakmuu, NMPOTEKamliue B PacTBOpax W pacliiaBax
AACKTPOJIUTOB 110] }[eﬁCTBHGM AJNEKTPUYECKOI'0 TOKa, HA3bIBAIOT
aaerxmponu3on. IIpH 2IeKTPOIN3E KATO/ 3aPAMEH OTPHUIATeE
HO, & aHOZ, IOJOKUTeTsHO. C 9TUM CBA3AHO Y HAa3BaHME MOHOB —
[OJIOKATEIBHO 3aPANKEHHEe MOHE! (KATHOHBI) ABHIKYTCA K Ka-
TOIY, & OTPHLATENbHO 3apAKENTEIE (AHUOHbI) — K aHoJy.

DIIeKTPOJIN3 PACIIABOB COJIeHl MPUBOAUT K BOCCTAHOBIEHUIO
METAJLIA Ha KaTo/Ie U K OKHCJIeHMIO AHMOHA KHUCJIOTHOIO 0CTaTKA
Ha anoze. ['aJIOTeHMA-MOHBI HA AHO/E OKMCISAIOTCHA A0 IPOCTHIX
BemiecTs. B KayecTse mpuMepa PACCMOTPAM DIEKTPOINS Paciia-
Ba TOBAPeHHOH coin (puc. 38).

NaCl—> Na™ + Cl

Karoa () Na*+é—— Na 2
AHox (+) 2Cl--2é——Cl,

2Na~ + 2C1° %5 2Na + Cl,
Ha raroge Ha anoge

JlanuEii mpomece UCHONB3YIOT B IPOMBIIIIEHHOCTH A O~
JIYUeHNST MEeTAIUIMYeCKOro HaTpus. [IpOMBIIUIeHHEBIH peaxTop

Anop Karox

Puc. 38. DnexTpong PACIIABA.
OBAPEHHOIT COIN

Puc. 37. laubpanngeckue
auemenro (barapeikm)
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COB HEOPTaHMYeCKHX COe/IMHeHUIT 0606uIenb! B pasaede «[Iprio-
JKEHUsI», 4 FeHCTHYECKAH CBA3h MEMKAY PAsJNIHEIMU KJIACCAMM
HeOpragMUeCKyX BEIIECTR TPeACTaBIeHA Ha pucynKe 41,

OCHOBHBIH

OCHOBAHUE

+ Kucmorasii + OcHOBHBIIL
OKCHJ OKCH

Puc. 41. Tereruyeckasl CBABL MEKAY PA3JIMYHBIMU KIaccaMu
HEOPraHWIecKHX COeLUHeHM

SR—,

Knaccudmkaums Heopranuieckx seiwecrs, MpocTsie BeWeCTsa — HemeTannsi

IIpocreie BemecTsa, KaK M dJIeMEHTHI, PASALJAIOT HA HeMe-
TAJIBI M METAJIbl. DJIeMeHThI-HEMETAITbI DACIIOJOMKEHb B KOH-
I IIePUOJAOB 1 UMEIOT 3JIeKTPOHHYI0 KOH(MUTYpanui BHEIIHEro
cn0#, 6ausKyI0 K KoH(QHUIypanun 6armkaiiinero mEePTHOTO rasa
IIY PABHYIO €.

Hanpumep, BIeMeHT KHMCA0DOJ UMeeT 2JeKTPOHHYIO KOH(H-
rypanuio 1s22522p*. Ilo sapepmenus BHEITHEI0 9HEPTeTHIECKO-
TO YPOBHA €My He XBATAET ABYX 3JEeKTPOHOB, TPMHUMAS UX, OF
TIPOABIAET CTelleHb OKUCIeHusA —2. B me;rom atomam siemMenToB-

Fnasa 3. HEOPTAHWMYECKAS XMMMA

3420

Temneparypa
mnasaenus, °C

g8 23

Hz Ga Na Sn Pb Zn Al Ag Au Cu Fe W

Puc. 50. Temreparypsl IVIABIEHHA HEKOTOPBIX METALIOB

MeTajuT — PTYyTh — IPY KOMHATHOH TeMuepaType IpeAcTaBiasierT
€060 MUAKOCTH, Boabdpam muasures npu 3420 °C (puc. 50).

BoOJBIINECTEO METAILIIOB UMEIOT cepedpucTo-6eayio OKpacKy,
JIAIIE HEKOTOPBIE OKPAIIIeHE B TOT MM HHOM XapaKTepHBIil IBeT:
Meb — B KPACHBIH, 30710T0 — B 3KEITHIH (puc. 51).

TepMUH <«IBETHbIE METAJJIEI> HEIb3A BOCHPUHUMATH OyK-
BaNBHO, OH OTHOCHTCH KO BCEM MeTalliaM, 3a MCKIIOYEeHHeM
JKejge3a M ero CIJaBOB, HA3HIBAEMBLIX YEDHBIMM MeTaJIaMu.
I[Ber MeTaina 3aBUCHT TaKKe OT CTENEHH ero M3MeJbueHHs.
OueHb MeJKHE TOPOLIKH GOTBITHHCTBA METAILTIOB KaMyTCA I€P-
HBIMHA.

Haubospliei XUMHYIeCKO# aKTHBHOCTHIO 00JIa/jai0T IIeI0q-
ABre MeTaLnbl. Tax HA3HIBAIOT IEMEHTHI TJIABHOM MOATPYIIIBI
1 rpynner — mwrmii Li, rarpuit Na, xanuit K, pybuzuit Rb, me-
anii Cs, @pannuit Fr. Illesodnbie MeTAJIBI SHEPIUYHO pearupy-
JOT ¢ KMCIOPOOM, TIOITOMY MX XPAHAT IO CJI0eM KePOCHHA UJIH
B 3aTaSHHLIX aMIyJax. XysKe BCero BCTYIAIOT B peaknuu 6ia-
TOpOJHbIe METAJLIH — cepebpo, 30JI0TO, PYTEHH, POAUA, ma-
nanwit, ocmuit, mpuauil, maatTnaa. OHU He OKUCIAIOTCHA Ha BO3-
pyxe.

Yyeyn — cnias Kejie3a C yIJI€POJIOM, COAEPIKAIMii yrie-
pox (or 2 10 6% C) B BuAe TBEPAOTO PaCTBOPA, & TAKKe KpUCTal-
sipl TpaduTa 1 neMeHTHTA — Kapbuna xenesa Fe,C. Qyrys Tyro-
IJIaBOK — OH TIABUTCA Ipu Temmeparype Bemme 1100 °C. Pas-
JIMYAIOT HECKOJBKO BUAOB YyryHA, OTIMUYAIOIIMXCA MO CBOHCT-
Bam. Benslii 4yryH ofagaer BEICOKOH XPYIIKOCTEIO U BeCh MAET
Ha mepepaboTky B cTanb. Cepblil UyryH HCIONB3YETCA IJIA H3T0-
TOBJEHUA MaXOBBIX KOJIéC, paguaTopos BOJASAHOTO OTOMJICHUA.
JlobaBka B paciuiaB UyryHa HeGOJBLIIONO KOIUYeCTBA MarHus

Mpocrwie - . Dy . Cnnasel

Puc. 51. IIpocThie BellecTBa — MeTAJUILI: @ — ATIOMHUHMI; § — 30JI0TO;
8 — UMHK; 2 — cepebpo; @ — PTYTh; € — CBHHEII; % — MeJlb; 3 — HaTpuii;
u — OJIOBO

3HAUUTEILHO TOBLINIAET €r0 MPOYHOCTh, TAKOW CIJIAB MAET HA
MBTOTOBJIEHME KOJIEHUATHIX BAJIOB JIBUTaTeei.

Y GOJBIIMHCTBA BEHIECTB IIPH ILIABIEHUH IVIOTHOCTH YMEHb-
maercs, UCKJIIOUEHNe COCTABIAIOT Boja M 4yryHn. Becem masect-
HO, 4TO JI&/ JIerde BOALI: OH IJIaBaeT Ha e€ MOBepXHOCTH. AHAJO-
THUYHO, PACHJIABACHHBIA UYTYH NPH KPHUCTAJIM3ANMN HEMHOIO
pacmupsercs — yBeIMYNBAeTCA B 06BEMe. ITO 1O3BOJAET HC-
IIONIB30BATE €ro IJIA JAThA u3Aenuii. VI3 wyrysa oTIMBaIM IIyI-
KH, CKyJIbITYpY. BCceM usBecTHa uyrynHas orpasia JlerHero caga
B ITerepGypre (puc. 52, a). Henrp uyryanoro aurbs B Poccnn —

75—
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Xumuueckue CBOICTBA METANNOB

1.

17108, VKaMHuTe HX 10~

Jaiire o61yio HKY BJIeMEeHTOB-
noxenne B [lepnognueckoi cucreme.

2. Kaxoit MeTa1 uMeer HauGoaee HEBKYIO TeMTepaTypy ILtasaenns? Ka-
KOe IPUMCHCHAE MeTAIA OCHOBAHO 1A TOM CBOMCTBE?
3. Cocrasbre snekTponHKe Kondurypauun aromop Na, Al, K, Fe. Vka-
HUTE Mﬂ](l.'HMﬂJ[buyR) CTeNneHb OKHCJIEHHA Kai 00 JJIeMCHTA.
4. Kaxwue sieMentul naasieator nepexonusivn? IMpusegute upuMepLl. E
5. Hro mHa: e ? 11 T i, uTo
CBOHCTBA CTITABA OTAMYAIOTCH OT CBOMCTE €I'0 KOMIOHEHTOR. 3 PR AR
6. Kax pur gymaere, 104emy GpoHIOBEIL BEK HACTYI PAHBITE JKeJCIHO- I ANTHEEOCES MoTaILIA XD
ro ReKa? :
7. Ha gaxoM CBOHCTBe UYTyHa OCHOBANO MyTYHHOE THTHE? 2 BOAOPOX gﬂ BOROPOT
8. Wcunosnpays Texer naparpada, SanOIHETe TAGIMILY. Racaor
Haspauue ITpnmepHbIil
Csoitersa Ilpumencuue
crasa cocran | P " Puc. 56, Psig cragpapTHbl
" B riasHoit moarpynne Frasa 4. HAYSHBIE OCHOBb XMMUHECKOrO NPOU3BOACTBA TPHPORNE Fas i sepreTiKa
9. Eciu AOTPOHYTHCSA /IO NOBEPXUOCTH HANENMI U3 METAILIA ¥ AEPERE, TO i ZI€TKO OKHCJIAIOTCS Ki CMASOYHEIE 7. B 46M CXOACTBO M B UéM DASIHYHE TEPMUIECKOro i KATATHTHISCKONO
MeTAJII HoKazeres 60ee XOM0ANLIM, XOTA HA CAMOM Aee 0ba uaenns BOJIOM, TACTO CO B3PHIE MACJTIA xpexnnra? Kaxoil u3 HuX HO3BOIAET NOTYyaTs GeHINH 60IE€ BEICOKOTO
HMEIOT OfINHAKOBYI0 TemmepaTypy. O xaxom (mamyeckom cpoiicTee TIOJIOZKEHBbI LI1EeJI0YHO3¢ e KavecTBa?
METALIOB BTO CRUACTCALCTBYET? u Gapuii. B ororvme 01 2 8. BeHauH OpsiMoil IEPEroNKyA He PeaTHPYeT ¢ GpoMHOil BoxOH, & GeHaNH,
10. ITpu MaroTORNEHAN HIEKTPHIECKIX TTPOROJION MCIOABIVIOTCS ME/b MM . HAOTCS HA BO3AyXe, & HDONYYCHHEIH B Pe3YABTaTe TEPMHTIECKOr0 KPeKHHTA, 00eCIBeYnBAET
amomunuit, Mean G6onee npenoyTHTENBHA, XOTH OHa Aoposxe. Kak Bh KO OKCH/A, CTIOKOIH] e eé. [louemy?
Aymaere, novemy? ITo xuMuUYecKoi ar CBEUM 9. Kaxoe w3 é X y #i onmel T pcC KPeKWHTA,
. pacHoJIO’KeHB! B PsA ) P’ 2 Kaxoe — PHGOPMUETA:
X fi g g = e g”ﬁ"acﬁh' I C;;{ng;
" it +
~ PN, COCTABJEHHbIA | 1328 CiaHy 1
HMMHUYECKHMEe CBOUCTBA METANNIOB BXTIOUSH TAKIKe HeMeT = 10. B cocras xaxoii hpaKiuu BXoZuT yraesosopos 3,3,4-TpumeTinrexcan?
3 Haobpa3y H30Me)] OeINHEHW A,
B XMMUYECKHUX PeaKIMAX METALIBI BRICTYIAIOT B DOJK BOC- BaeT CJieBa HAnpaso. N PACTBOPHUTEIA et el arh g 2
CTAHOBUTENCH, T. €. HOBRIIAIOT CTENEeHb OKUC/eHns. Cierosa- - (n0o nmmka), BEITECHAK = P ="
TeJILHO, OHH JIETKO BCTYNAIOT B PEAKIMM C OKHCIHTENAMH, Ha- TTomecTn™ B xpuc i t m
i i . MeTraJin nox| I | 5
npuUMep HeMeTalIaMu XJIOpOM, KHCJI0pogoM, cepoii. Ilpm HaTpus M . F E PHPOAHBIM a3 U 3HEpPreTMka
9TOM OBPABYIOTCH COOTBETCTBEHHO XJOPHMIbI, OKCHAIBI, cyashn- HaeT ABMTaThCH 0O O JYIIACTHIE
Jibl, HATIPAMED: muieiica B pesyJibTare p BEIIECTBA Jpyroit Bax<HEHAMUA HCTOYHAK YTIEBOAOPOAHOTO CHIDhH —

| npupodusiit 2a3, PIABHON COCTABHOH YaCTHIO KOTOPOTO (10 98% )
ABIsieTcA meraH. B kauecTse mpuMeceil B HEM COZleDIKATCA STAH,
nponaH, GyTaHsl, a30T, CEDOBOLOPOJ U PAZA APYTUX Taz0s. IIpu-
POAHBIN ra3 Jerde BO3Jyxa, OH He
HMeeT nBeTa ¥ 3anaxal.

Kax n medrs, npupommsiit
ra3 obpasoBajcs MOJ 3eMJIEH U3
JKUBOTHBIX W DACTHTEIbHBIX OC-
TATKOB MOJ JIefICTBHEM BRICOKHX

i 5

i TEMIEepaTyp M OrDOMHEBIX JaBJe
3 23 5 E =

u3 Hed)TH MONYYAIOT KaydyK, PeSHHY, ILJIACTMACCHl, CIIHPT, YK muii. lo pasBejaHHLIM 3anacam

CTBIE BE€: T
CYCHYIO KHCJIOTY, MBLJIO, :on;;u;e l:é)g?g:sa, nygx(n i Tec NPHPOAHOrO rasa, HAWA cTpana
Ba, JEKAPCTBEHHbIE IPEIapa’ Apyroe (puc. 88). AN AST NEPBOS MACTO B Mmrpe.

Kasxzasiit rog 8 Poccun no6urea-
| 0T okoxo 600 mapx m® raza —
3TO MPHUMEPHO YEeTBEPTh OT MU-
posoro o0béma 1obsran (puc. 89).

Boasuioe xkommuecTso npu-
DOAHOTO ra3a WCTIONb3YeT XAMH-
4Yeckasi MPOMBINLIEHHOCTE. W3
MeTaHa [OJIVYAI0T ANeTHJIEH,

B pa3mMepe, CKOpPOCTh
TOM peaKuuy NOMHM
pokcuz Harpus. 06 e
JICHHI0 MAJMHOBOIO OF
JiepHa:

Sl

MBLIO

Cu + Cl, = CuCl
Fe + S =FeS.

Onnako pasHble MeTaIbl IPOABASIOT BOCCTAHOBHMTEIBHEIE
CBOMCTBA B HEOAMHAKOBOU crenenu. Hauboasmeit XuMuueckoit
AKTHUBHOCTbLIO 0611&}13101" IneJOYHbIe MeTaJljibl, PacCHoONOKeHHbIe

—11

KAITPOH

2Na APOMATUYECKME STUIIOBBIN
UPT

VIJTIEBOLOPOIBI

Puc. 88. TIpoayKThl, IPOU3BOAUMEIE H3 HedTH

Npochli M 3QAGHMHSA

1. Yro raxoe Hedrs? Kaxoso eé upoucxoxuenne?

Iouemy HedTh 1 HOLyyacMble W3 Heé GEHINH, KePOCHH, COMIPOBOE Mac-

710, Ba3e/NUH He MMeloT XuMHuecKoii dopmMyin?

3. Kax HedTE Ha ? Yro OT Ma3yTOM; I ?

4. TpuseauTe GOPMYILI TPEX YTIEBOAOPOAOE, BXOAANIMX B COCTAR OeH3u-
na. JlaiiTe ux Ha3BAHMSA.

5. Y7o HA3BIBAIOT KPEKEHIOM; pudopmiEToM? C KaKoi IebIo UX IPOBO-
aar?

6. IlomaTrepecyiiTech, KaKOil GeH3NH HCIOILIYIOT BAIIIA 3HAKOMEIE 15 38~
npaskyu apromobmna. Kakoii Gersun nauwayamuit? Yo onpegenser xa-
uecTeo GeHsuaA?

B b2+

Puc. 89. [lo6rrua npupoasEoro
TeXHUYEeCKHMi yriepox (casky) M rasa

! [Ipu TpaHCIOPTHPOBKE N XpaHeHWH Pasa K HeMy Zo0aBisioT Musep-
HBI€ KOJMYeCTBA MEPKALNTAHOB — BelNecTsB C Pe3KHM, HEIIDHATHRIM 3ana-
XOM. 9TO AeaeTCs JUIA TOTO, YTOGLI TI0 3aNaXy MOKHO GBLIO OGHADYIRUTE
VYTeuKy rasa.

5 T—
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Tecrzewe sanowes « rowe |

1. Oumiiascosy i AuE T POMNY I Koo it ey i maseu

1) mosss M=t w O ) mou F o avom Ar
Z)nouss Na*t u K* darcuu OusS
2. Kucaopog obpasyws mosiios casan »
3. B xoxoM 53 cocimesit it OTee s ORNOISINN 0P HAMGOTA- 1. Kakas cxeMa IPeBpPAlleHUs COOTBETCTBYET IIPOIECCY OKMC-
man? JeHus?
1) KHS0, HNS NS4, 1) AlS, 1) Cl0; — Cl- 3) Cl0; — Cl,
4, Boqaopognmae tsaan e oSpasyiones Mooy WonexyaaMi 2) Cl,—CI- 4) C10-——ClO3
1)sTamona » soan Jd) sranoxa w srann 2. HurpoBaHue GeHB0Ja OTHOCHUTCS K PeAKIIHIM
Z) sramona & MeTARODA 4) oranoxa i Tanoan 1) samermenus 3) npucoexuHEHUS
5. B saxom n: cocannesil MACCORRN J0SH KIOCIOPAN MEN® 2) pasnoxkenus 4) srepuduranuu
Goasumas? 3. Hanuuue cynbdaT-uOHOE B DACTBOPE MOKHO ONDENeJUThL C
1) oxemy asora (1) 3) csceses anors (1) -
. , TIOMOIIIBIO PACTBOPA
2} mara 4) okcess yraspana (IV) 1) Ba(NO,), 3) NaNo,
6. B sinon s oouises il s0uhiind A0 SOA0DOSE TRKAN o, 2) Cu(NO;), 4) Zn(NOjy),
way waonae? 4. O6mém (m )
1) capiinn kmesors ) ashenun - . V.) KUCIOpOJa, M3PACXOJOBAHHOTO HA TOJIHOE
Z) copancanpog d) ARoTHAR KneaoTn caxuranue 100 i (2. y.) oTaHa, paBeH
1) 150 n 3)350 n
Y. Cromxo rpavyos 10% -l a00Tmo@ KHon0TM MOMNO Dnoay- 2) 200 n 4) 400 n
TurTe posdanaempen 200 r 63% -ro paorsopa HNOY .
11 91.7 2)126 4) 1260 1) 3170 5. Oxcupg yriepopa (IV) BzaumogeiicTByer ¢
1) oxkcunom docdopa (V) 3) KuciIopoaoM
8. Kaxoe 1 cospmnenefl xue AUPOSA HNSET NARBOIMIIVIO TeM- 2} OKCHOOM KaJILITH I 4) a30THOH KHUCJIOTOMN
DepaATYpPY naansenen’
0 2)C0, 3 ALO, )P0, 6. Kak XJIOPOBOJOPOAHAS KHUCJOTA, TAK U IUAPOKCHJ HATPUSA
pearupywor ¢
9. Cpean nepexncoemnnx opmya: 1) cepoit 3) MeAbIo
A) (70: B) Cs0 A)S0 2) amIoMUHUEM 4) bochopom
EINO NHAO E)CrQ,
EMCOTIALM OKCILGAN DOOTNETCTHY KT 72
I)ABA 2)Br'E 3) BBT 4) AQIE
10. B wasccooe PRAY YRESHMEBATCH KMULLAN CTEINHA OXNHC MR
anexentn?
1}Ca—+8r—>Ba AP—+8—Cl

Z)F—»+Cl—+Br P —rAx— 50 60
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Ilpakmurxym

B sToM pasnene npuBeJeHBI OIMUCAHUA J1a60PaTOPHBIX OIbI-
TOB ¥ IIpaKTHUecKkux pador. JlabopaTopHbIe OIBITEI IPOBOAAT HA
YPOKaxX XWMHU NPU O3HAKOMJIEHUM C HOBBIM MaTepHajioM, a
npaKTryecKue paboTel — Ha OTAEIBHBIX, OTBEJIEHHBIX JJIA 9TOTO
ypoKax. BrImoNHeHNe Ka) 0N NpaKTUUecKoil paboTel Tpebyer
npeiBApUTENLHON AoMalIHel moaroroBku. Ilepen ypoxonf po-
unTafiTe ONMCAHNE SKCIIEPUMEHTa, I03HAKOMbTECH CO CBOMCTBA-
MU BeIllecTB, 3alUIINUTe YPABHEHUA PeaKIuil. ITO TO3BOJUT BaM
COKOHOMUTE BpeMsA Ha ypoke. BeimosHas padory, He 3abbiBaiiTe
co0JII0aTh TeXHUKY 0€30IIaCHOCTH, a ITOCJIe OKOHYAHUA PabOThl —
BBEIMBITH ITOCYAY U y6paTs pabouee mecro. ITomumTe, uTO IpH
NOJb30BAHUY CIUPTOBKOU AJIMHHBIE BOJOCHL JOJIIKHBI OBITH CO-
OpaHEI B TyYOK WJIK CIPATAHBI IO FOJIOBHEIM yoopoMm. IToryuen-
HEBIE BAMM BEII[eCTBA CJaBalTe YIUTEIIO.

IIpaBuia TeXHMKH 6€301aCHOCTH
npu paGoTe B KabuHETE XMMHUH

« He rporaiiTe BemecTsa, MOCYAy U He IpUCTynaiTe K pabore
0e3 paspenIeHus yUuTes;

* He CMelIuBaiTe HE3HAKOMBbIE BAM BEII[eCTBA;

* IS O3HAKOMJIEHUS C 3alIaXOM BeIEeCTBA CKJIAHKY HEDPIKUTE
Ha paccrosauu 15—20 c¢M OT Juna u JETKUMYU ABUKEHUAMU
PYKH HampasJsAiiTe BO3AYX OT OTBEPCTHA Ha cels;

e He HAJIMBAUTE U HE CMELIMBANTE PEaKTUBEI BOJIM3H JIUIA;

* IIpU HArPEeBAaHUU HAIPABJIAHTE OTBEPCTHE IPOOMPKHU B CTOPO-
HY OT cebd u cocefeil;

e IIpU NONAJAHWM €JKUX BeIeCTB Ha KOMKY CMOHTE MX IOJ
cHUJIBHOU CTPYEH Boabl. Ecoim Ha KoMKy momasia KucJjoTa, obpa-
foTaiiTe MECTO 02KOTa CIA0BIM PACTBOPOM COZBI, & IIPH II0TA-
NaHWH IIEJI0YN — CIabbIM PacTBOPOM OOPHOM MU YKCYCHO
KUCJIOTHI;

¢ ecJM KHCIOTa WM INEJ0Yh MONAaJu B IJIa3a, HEMEIJIEHHO
IpOMO¥Te UX OJ CTPYEH BOJABI, HAKJIOHUBIINCH HAJl PAKOBH-
HO, 3aTeM He0OX0[UMO 00PATUTHLCA K Bpauy;

il

a30BblN YpPOBEHb

ITpoexmmuas deasmenvHoCcMb

Tembl npoekToB M MccnenoBAHMM

1. Cpencreo ot rostonéna

B KpynmHBEIX ropojgax SMMOM YIIHIBI IIOCBINAIOT CONBI0 — IIOBAPEH-
HO¥ COJIBIO WJIM XJIOPH/OM KaibIiusd. B cob [06aBIA10T TOBEPXHOCTHO-
aKTHBHBIe BemjecTBa. Kak BIuAeT CoJib HA CPeAY HaImero oGUTAHUA —
3eJIEHbIe HacaskJeHud BJOJb JOPOTr, JAalbl ZOMAIIHUX KABOTHBIX, II0-
AomBel 06yBu? Yem 910 BhIzBaH0? MOXKHO JI 3aMEHUTE UCTIONb3yeMBbIe
COCTaBbl HA MeHee BPeJHbIe JIJIA OKPYIKAIOIeH Cpe/ibl, HO TaKKe IIOMO-
rajouue 60poTHCs ¢ roI0IEA0M?

2. IIpoM3BOAMM HHIHKATOPBI

HsBecTHO, UTO COK YEPHUKY MM CBEKJIbI MEHAET CBOIO OKPACKY II0-
Jno6HO nakmycy. Yem 7o BeizBano? Haligure npyrue IIOAEI ¥ JIUCTHS
pacTeHui, COK KOTOPHIX MOKHO HCIOJIL30BATE B KAYECTBE NHINKATOPA.

3. Cobupaem MaTepHaIbI 06 yUEHBIX-XHMHMKAX POTHOTO Kpas

BrisicHuTe, KaKue yuéHble-XMMUKY KU B BallleM ropojie, paiioHe,
obnactu. Cobepure 6uorpaduuecKue CBeIeHUsA 0 HUX, a TaKKe IOAr0-
TOBbTE pacckas 06 X BaKHEHIIWX AOCTHIKEHUSX B HayKe. BelsicHHUTe,
Kakue MCTOPUYeCKUe MeCTa CBASAHBI C MX YKU3HBIO U AeATEeIbHOCTHIO.
YTouHMTE CBeleHus 06 STHX YUEHBIX B MECTHOM KPaeBeIuecKoM My3ee.

4. Heopranuyeckuii cajg

Haiigure B HTepHeTE onmcanue onbiTa «Heopranwueckuit camg»
OCYIIIECTBUTE €TI0 B ITKOJHHOM KabWHeTe XMMUH I0J] DYKOBOACTBOM YUu-
Tens. HuaKoe CTEKI0 MOXKHO HIpUOOPECTH B XO3AHCTBEHHOM MarasuHe.
IoaroroseTe OTO- U BHAEOOTUYET O HEOPraHWUECKUX canax, 06pasyio-
MUXCA TPH JoOaBIEeHIN B PACTBOP CHIMKATHOTO KJIes PA3JIMUHBIX COJICH.

5. T'oTOBHM COCTAB IJIA CHATHS PIKABYHHBI

W3BecTHO, UTO 3KejIe30 OT PIKABYMHBI OUUIIAIOT IIPYU IOMOIIIA OPTO-
dochoproit kmcaorei. Kak a1o 00bsicEuTs? MOKHO I 3aMEHHTH €6
APYTUMHA KHUCJIOTAMMU WM CONAMH GOCHOPHOH KUCITOTHI?

6. X¥Mus 3aCOJIKH OTYPIOB

WsyuuTte nuTepaTypy U BBISICHUTE, CKOJIBKO MOBAPEHHON COMU IIPEeI-
JlaraloT no6aBaATh B BOAY IIPH 3acoike orypuos. IIposeaure TecToBHIE
3aCOJIKM OTYPIIOB C WCIIOJb30BAHHEM DACTBOPOB IIOBAPEHHON COJIM pas-
JMYHOM KoHUeHTpanuu. Onpenennrte, B KaKOM AMANasoHe KOHIEHTDA-
Ui IPOUCXOAUT 3aCONKA, KAKasd KOHIEHTPAIUs II0BAPDEHHOMN COIU OIITH-
MaJbHa. AHAJOTMYHBEIM 06Pa30M MOYKHO U3YIUTH ¥ KBallIeHUe KallyCThI.

7. IlepepaboTka Mycopa

CobepuTe cBefleHUs O Da3JMYHBIX BHAAX IepepaboTKU Mycopa.
BrlsicHUTe, KaKue U3 HUX UCIOJIB3YIOT B BallleM ropoje, paiiore, obaac-
Tu. IToceTure npeAnpuATHS 10 c6opy U nepepaboTKe Mycopa, HAXOLs-
mueca mobausoctu. IlpeacraBbre horo- U BUAEOOTIET 06 SKCKYPCHH.
He 3abyapTe OTMETUTDH IPEMMYIIECTBA U HEJOCTATKH KaXKJ0r0 MeTOAA
nepepaboTKU OTXOHO0B.
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YyebHunk 11 knacca 6a3oBbl YpOBEHb

Ilpunoscenus  Mpwnoxeme2

Mpunoxexne 2
KayecreeHHble peakumm
HO HEKOTOpPbIE NOHbI
Hon Pearkrue 3 Habmogenusn
annO)KeHMe ] Tt UuauraTopsr HameHeHHe 1 BeTa PACTBOPa
Lit Inamsa OKpaIINBaHKE IJIAMCHA B KPACHEIA BT
Haseanus, popmynsl kucnot .
Na* OxpammMBagye INIAMEH U B JKEATEIH 1(BeT
U KACITOTHbIX OCTATKOB 2
K OxpamMBaH@e IIAMEHU B (QUOJCTOBBIH
e Popmyna | Haspanue u hopmyaa sora | TIpuvepsr 3 HBET
- RHCAOTEL EHCIOTHOIO 0CTATEA | coneii NIT; | KOH Tosisnenye sanaxa aMMAAKA
E?OT“”'M' IO Harpan(ND3) s Ca?* | Tlnamsi OxpalnuBaHie IIAMEHHM B KUPIAY- BPINCEEHMY
Anoridas HNO, Hurzpar (NOg) NaNO, HO-KPACHKIiT 1neT 7 I'Ipunox(eﬂue 3
Kpemanesas 1,510, Cuomrar (8105 ) | Na,5i0, Na,COy anf_‘ﬂeﬂﬂe Bestoro ocajka, pacTROpU! 3 peb
T TO.B RECIIOTAX K asTomo6unbHbim GeHIMHaM Tabnuua 1
sradoedop- PO, Me PO; NaPO, < .
Meragoedop-  |HPOy eragochar (PO3) 3 Ba?~ | Tlaamst OKpaniuBague OIAMEHN B KEATO-3e1¢
HAR X HELH IBeT Empo-2 Erpo-4
- 4PO, O ar (POY Na,PO, — _
gg;r)(:‘(}:ﬁc H,PO, T‘ﬁ;;?&):)?d‘);’l‘( (Hi’())f ) Naiﬂl’t), 11,80, Buintanenue 6eoro ocajika, HePACTROL Copepyxanme cepsl, MT/KT, MAKC. 500 50
T 1, PO; NaH,PO, MOrO B KHCIOTaX
z ARrEArodochar (H"' o) i i Cogepxanne Genzona, % of., Maxe. 5 1
Cepras H,S0, Cyasdar (S0%) Na,80, Brinmagenue eryaerncroro 6eaoro ocap
& Tuzapocyandar (TTSO,) Naf{SO_l K&, PACTBOPUMOI0 B IMIEI0YN Cogepmanie CBHHIIA, MT/1, MAKC. 10 5
Ceprucras H,80, | Cyandur (SO ) Na,S0, (NH,),S l?umlnenne CTS’%“"'“‘-"'U"U Gemoro ocaz Coner - % o6., o
Tuapocyandur (HS05) | NaHSO0, l K&, DOABJIEHME 3a11aXa CePOBOAOPOAa — )
Ceposogopor- | H,S Cynndua (S2) Na,$ I Zn2t | N, - 11,0 Brmanenue eryenmncroro demoro ocan APOMATHYECKHE He nopMupyeTcs 35
Hast " Tugpocyasduz (HS) NaHS K&, PACTBOPHMOTO B 1HEI0TH
_Saex gt T e O R T . e onefHHOBEIE He sopMupyerca 18
Consmaz (xs0- |HCL Xnopup (C17) NaCl I (NH),S Bemmanenue crysenucroro Gexoro ocan
POBOJOPOZHAS) xa Ges obpaszopannsa cepoBoAOpOLa OxTaHOBOE HHCIO:
ot nny H,CO, KapGouar (COZ ) Na,CO, Cu KOH Brmajenue ronyboro ocajika, pacTeop 0 HECTEI0BATETLCKOMY METOLY, MITH. 80 95
IMuapokapbonar (TICO,) NaHCO, MOT0 B aMMHaKe
Vrcycnas CH,COOH |Auerar (CH,COO") CIT;COONa Fe?! “ K[ Fe(CN)gl Brmmagenue cunero ocajgka 00 MOTOPHOMY METOAY, MHH. 76 &5

208 ‘ 3 6
L
K QUIENbHOMY TONAMBY Tabauua 2
Erpo-2 Egpo-3 | Espo-4

Cogep:anne cephl, MI/Kr, MaKC. 500 350 50
Cogepmxanie TOIHEHRINIECKEX He 11 11
ApOMATHYECKHX YITIEBOIOPOIOE, HOPMHPY-

% macc., Make. eTea

Leranosoe THCA0, MEH. 45 51 51




XapakTepHble 4yepTbl yyebHnKoB n YMK
10 n 11 knaccos. YpoBeHb 6a30BbIN

* PeanbHaa xumMu4.

*» Kaxkgaa rnaBa 3akaH4YMBaeTCH KpaTKUM pe3tome
«Camoe BaxHoe» U TecToBbIMU 3aJaHUAMMN.

* MHoro Bonpocos, 3agay 1 ynpaxxHeHun.
K 3agavyam B y4ebHMKax gaHbl OTBETHI.

* JlabopaTopHbLIE OMbITbl U MPAKTUYECKME 3aaHUSA
BblHeceHbl B pasgen «llpaktnkym» (12 B 10 knacce
n 13 B 11 knacce).

* bonblwoe yncno mnntocrtpaumn (85 B 10 knacce u
124 B 11 knacce)

* OTnnyHoe oopmneHue. LiBeTtoBas nepegava
OKpacCOK pacTBOPOB BbICOKOIO YPOBHS.

* VIHdpopmaTMBHbIE MPUIIOXKEHUS. 63



YuyebHunk 10 knacca yrnybneHHbIn
YPOBEHb: CcoAep)XaHue
(3-6 4yacoB B Heaento)

'naBa 1. NMoBTOpEHUE U yrnyorieHne 3HaHUMN.
'maBa 2. OCHOBHbIE MOHATUA OPraHN4YeCKOU XUMUMN.
naBa 3. YrneBogopoAbl.

'naBa 4. Kucnopoacopepxawme opraHn4yeckue
coeaAnHeHus

naBa 5. A30T- n cepocoaepxalime opraHm4yeckKume
coeANHEeHuUs

'naBa 6. bBuonormyeckn aktTuBHbIe BellecTBa

maBa 7. CuHTEeTU4YECKMe BbICOKOMONEKYNsSpPHbIe
coeAuNHeHus
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Y4yebHuk 10 knacca yrnybneHHbIn
YPOBEHb: coAepXXaHue

[MpakTukym (12 npaktnyeckux paodor).

lNpakTuyeckan pabota 1. OnpepeneHue Ka4eCTBEHHOro
cocTaBa OpraHu4yeckoro BeljecTBa.

lNpakTu4yeckan pabora 2. Nony4yeHne metaHa, U3y4eHUe
ero CBOUCTB.

MNpakTuueckana pa6orta 3. MonyvyeHne aueTuneHa u
ONbITbl C HUM.

lNpakTu4yeckan pabota 4. NMNony4vyeHue aTuneHa u
cobupaHue ero B raomeTp.

lNpakTu4yeckan padbora 5. CuHte3s pubpomaTtaHa.
lNpakTuyeckana paborta 6. CBonctBa ckunuaapa.
lNpakTuyeckana paborta 7. Bo3roHka HapTanuHa.
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Y4yebHuk 10 knacca yrnybneHHbIn
YPOBEHb: coAepXXaHue

[MpakTukym (12 npaktnyeckux paodor).
lNpakTu4vyeckan padorta 8. O6pazoBaHue nogocopma.
lNpakTuyeckan pabota 9. Nony4yeHne akponeuHa.

lNpakTu4yeckan padota 10. Nony4yeHue nsoamunaueTrara.

lNpakTu4yeckan padota 11. CuHTe3 Kpacurena
aHUINTMHOBOrO ronyooro.
lNpakTuyeckan paborta 12. CepebpeHue.
JononHuTtenbHbIE ONbITbl U CUHTE3bI (5 ONbLITOB U
CUHTE30B)
MpoekTHaA AeATeNIbHOCTb
Ouckyccuum
3a cTpaHuuamm yyeoHuka (CnuMcok AOonoNTHUTENNbHOM
nuTepaTypbl U UHTEPHET-pecypcChbl)
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YyebHunk 10 knacca yrnybneHHbI
YpPOBEHb: coaep)XaHune

NpunoxeHus

1.

Ha3BaHuna Hanbonee pacnpocTpaHEeHHbIX
3amecTuTeneun

KayecTBeHHbIe peakLuun Ha HEKOTOPble OpraHn4yeckKkue
BewecTBa (1 Tabnuua)

Pacno3HaBaHue BaxHeuwWwunx nnactukos (1 Tabnuua)

Pacno3HaBaHune BONTIOKHUCTbLIX maTepuanos (1
Tabnuua)
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SHAYMT, UHK B3AT B u36LITKE, & PACYET BEJEM 110 XJIOPOBOAOPOAY,

Hpy
B coorsercreuy ¢ ypasrernem V(HCI) : W(ZnCly) =2: 1
W(ZnCly) = o'l%"’ = 0,05 mons. Kooddunuenrs: nepey dhopmy-

namu ZnCl, u H, ATHX

PpaBHBI

V(H,) = V(ZnCl,) = 0,05 moxs.

Haitém Macchl TPOAYKTOB:

m = vM; m(ZnCl,) = 0,05 moas + 136 r/monn = 6,8 r;
m(H,) = 0,05 Mo+ 2 r/moms = 0,1 1.

Orser. m(ZnCl,)=6,8r; m(H,) =0,1r.

TIpu npoBeeHMN PEAKIIMA HA NPAKTUKE T10JIy4aeTCs NPOAYK-
TOB MEHBIIIE, Y4eM MOYKHO OJKHIATh COTJIACHO XUMIYECKOMY ypaB-
HeHnio. Dhd i X it peakuu
PU3YIOT BEIMUMHON «BBIXOAA MPOAyKTa» (oGosmauaercs rpede-
ckoii GykBoil | — «ara»). Bexod npodyxma — 310
NPAKTHUECKH TONYYeHHOM Macchl (00BEMa, KOJMUecTBa) BemecT-
Ba k Macce (00'b8My, KOJINYECTBY), KOTOPAA AOJIKHA HOJYIATECT

B ¢ Teop pa 1oy peak-
m:

m K v,

n=—"2 .100%, naun = L - 100%, nau n= —= - 100%.
Mgop Vison Vot
11; 4eCcKH M0JIy Macca NPOAYKTA BCerja MeHb-

e MM PaBHA D; HOIT D ¥, TMOITOMY BCeraa
n < 100% . IMoanoe X B B IPOAYK-

THI peaknuu coorsercTByer 100% -My BEIXOAY.

Omp HTEe Maccy i KMCJIOTBI, PYIO MO~
HO nosyuuTh 13 1000 kr nupura FeS,, eciu cyMMapHELA BHIXOA
POAYKTOB BCex peakumii cocrasuser 70% .
Pemenmne.

4FeS, + 110, - 850, + 2Fe,0,;

280, + 0, = 280;

80, + H,0 = H,80,.

W3 ypaBHeHMil BUIHO, YTO TEODETHUECKH BCE ATOMBI S M3 mMpuTa
FeS, nepexoaat B cepuyio kucrory H,SO,. Us 1 mons FeS, Teopern-
yeckn MoxkHO noayantsh 2 moxb H,S0,. Takum obpasom, BMecTo
BCeil 1oc. H Yy i i MOXKHO

VIO cxemy c 3
FeS, — 2H,S0,.

D10 IPUMeED NOJAPHOIL KOBATIEHTHOM cBsi3u. MonekyJia, B KOTOPOi
pasjiesieHbl HEeHTPhI MOJOKUTENLHOIO U OTPHIATEIBHOO 3aPSioB,
Aunoaem. 11 CBA3bL 06pasy MeXAy aToMa-
MM C PasJMuHOM, HO HE CHJILHO DPasiMyarolieics JIeKTPOOTPH-
1ATETBHOCTHIO, HANPUMED MEXKAY P BIMM JLILAMH.
a raxxke B monax (NOz, CHyCOO ). OcoGeHHO MHOTIO KOBAJIEHT-
HBIX X it cpesu opr X B.
TonsipHas KOBANEHTHAS CBA3L MOMKeT OOPA30BBLIBATLCA IO
ABYM MeXaHM3MaM — OOMEHHOMY W JOHODHO-aKIENTOPHOMY.
IIpu o6MeHHOM MeXaHU3Me KasK/Jblil U3 JIBYX B3AMMOJENHCTBYIO-
LUX ATOMOB IPEIOCTaBIAeT B 06IIee MOIb30OBAHNE PABHOE YHCJIO
ANEKTPOHOB, KAK 9TO MMEJIO MecTo B caydae obpasopanus Cl, umu
HCI. Ilpu K0OHOPHO-aKUENTOPHOM MeXaHU3Me OJMH M3 ATOMOB

W3 5TOM CXeMbl CJIe); qTO pa Koamude-
creo semecrsa H,SO, B ABa pasa Gosbine, 4eM KOJIHYECTBO BellecT-
Ba FeS,:

Vioop(H2S0,) = 2V, (FeS,) = 2+1000 xr/120 kr/mMous = 16,7 KMOTB.
TeopeTUyecKas MACCA CEPHOH KHCIIOTH COCTABIACT:

M eoy(HyS0,) = v+ M; m,(H,S0,) = 16,7 kmoms 98 kr/mMonb =

= 1637 kr.

JIst HAXOIKASHMS TPAKTUIECKH TIOJYIeHHON MAcChl BEIECTBa Heob-
y Ha BBIXOJl IPOAYKTA pe-

AKIUM

M (H,S0,) = m,,(H,80,) - n;

M (H,80,) = 1637 kr-0,7 = 1146 xr.
Orser. m,(HS0,)= 1146 xr.

Ecnu B cmecn P KO i, TO
JUIsl PACYGTOB NPUMEHAIOT TAKME Ke CIocoGbl, HO YYMTBIBAIOT,
9TO X! D Apyr oT
Apyra.

EYRTETEN Cwmecs xmopuaa u GpoMmaa HaTpusa obmielt Maccoit
5,43 r pacTeopuau B Boge. IIpu neiicTeuu uabpiTika HUTPATA Ce-
pe6pa Ha INOJYYEHHBIH DACTBOD i
11,38 r. PaccunTaiiTe MaccoBbIe 0JIH COJIeil B HCXOAHOM CMeCH.
Pemenmue.

C P cnocob pacué X 3aja4 Ha
cocTaBA CMECH COCTOMT B TOM, 9TOGhI 0GO3HAYMTH KOJIMYECTBA Be-
1miecTs Yepea u JIA HAX CHCTe-

My ypaBHeHHit.

Tlyers v(NaCl) = x moab, v(NaBr) = y Mons. Berpasum uepes Koaude-
CTBA BEIECTB MACCY CMECH:

m(NaCl) + m(NaBr) = m(cmecn);

58,5x + 103y = 5,43.

C uurpaTom cepebpa pearupyioT obe coiu, IPH STOM B OCA/IOK BbINa-
nator xnopuz u 6pomuz cepebpa:

NaCl + AgNO, = AgCll + NaNO; 1)
NaBr + AgNO, = AgBr! + NaNO,. ()
B peaxuuu (1) u3s x Moan NaCl o6pasosanocs x mons AgCl, a B peax-
1w (2) u3 y Mo NaBr — y mons AgBr. CymmapHas Macca Bbinas-
MIMX OCAJKOB:

m(AgCl) + m(AgBr) = m(ocan.);

143,5x + 188y = 11,38,

Pemas ABYX Yy it x=0,04,y=0,03.

Pacuimu no ypaonenusx vuuweoxuxpeaus |

HOPOM DIIEK~
ero HasbiBa-
[0-aKIenTop-
KYJBI aMM#-
py (nonopa),
raab (akmen-

a
omy

SIPEX cBA3eH
MeXaHU3MYy,
X cBA3EH Me-
JOBAHHEBIE 10
T BO MHOTHX

A AeiicTBeM
CBOMCTBO Ha-
creun AlCly
Oif mIOTHOC-

- paccTOAHU-
OCTBIO M Ha-
| OTPaHUYEH-

Hoe uucyo csaseit). KpaTHocTh cBA3M paBHA YHCIY 0fImux DIEK-
TPOHHBIX ap. B MOJIEKyJIe BOABI HEHTPANbHbIH ATOM KHCIOPOAA
HAXOAMTCH B OKPY’KEHUN BOCHMM dJIEKTPOHOB (oxTera), obbean-
HEHHBIX B YeTHIPE 9JIeKTPOHHbIE Mapkl. [lBe 13 HUX TPeACTABJLA~
101 co60ii MEeKTPOHHBIE Mapbl XUMHUYECKUX cpaseit O—H (moze-
JIéHHBIE DJIEKTPOHHBIE Iaphl, T.e. 00p HbI€ NpH Y

kak aromos H, Tax u aromos O), a ise — HeNojeJéHHBIE, T. €. Ba-
JIeHTHEIE 2IEKTPOHBI ATOMA KHCI0POAa.

N H

H:0:, wm H—0:

HenozenéHHbIE 2JEKTPOHHBIE Db,
Hey yionue B XI it cBA3K

TeomMeTpHUs MOJEKYJIbl ONpejenser-
¢s1 B3AMMHBIM OTTAJKMBAHAEM KaK 10~
JIeJIEHHBIX, TAK W HeNO/IeIeHHbIX dJIeK-
TpoHHbIX map. Mx namboabmiee yja-
JIeHue APYT OT APyra JAOCTUIaeTcsH NpH
peanumpe yraa 109,5°, coorBeTcTBYIO-
me# yry B OPaBHJIBHOM TeTpasjape
(puc. 12, a). Opmako u3-3a Oosbmiero
pasMepa HeMoOAeNEHHBIX HJIEKTPOHHBIX
map yroj MeXAy CBA3AMM H—O—H B

jie BOABI 0
MeHbIe — OH paBen 104,5° (puc. 12, 6).

Taxum obpasom, Gopma MOJEKYJ
onpesenAeTCs  XapakTepoMm opbura-
Jeil, ydacTBYIOIMX B 06pasoBaHUM
CBA3W, A TAKIKe HAJWUYMeM WA OT-
CYTCTBUEM HeNOJENEHHBIX OJIEKTPOH~
upix nap. Tak, Hampumep, MOJeKyJaa
CO, — nmueit (HET HeIo/ieéHHBIX
BIEKTPOHHBIX 1ap), a4 MOJIEKYJIBL H,0
(puc. 12, 8) u SO, — yrojxoBbie (ecTn
HEeIOleIEHHbIE Taph).

B cayuae, ecim B3aMMOJAEHCTBYIO-
e AaTOMBI MMEIOT CHJIBHO pasmu- Puc. 12. Terpasap (a)
aloImUecs BHAUEHHSA 5JEKTPOOTPHIA- U PA3HBIE H3OGDAIKEHUA
TenpHOCTEl, 061IasA DIEKTP napa 61 Boptet (6, 6)
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YyebHUk 10 knacca.
eHb

YrnybneHHbIN ypoB

COJlH, oﬁpaaoaannue CHJIBHOM KMCJIOTOM M CHUJIBHBIM OCHOBA-
HHEeM, 'MIpOJIN3y He NOABEePIKeHbI.

Taxum 06pasomM, Jud OpeACKasaHusA XapaKTepa B3auMOoAencT-
BUA COJIA C BO}lOﬁ HeOGXOﬂHMO OIpeAesIMTh CHJIY KHCJIOTHI U OC-
HOBaHUA, KOTOPBIMH OHA oﬁpaaonaﬂa. HHHOMHHM, 4YTO BCe He-
PacTBOpMMEIE B BOJle OCHOBAHMSA, & TAKKe BOJHBIA PacTBOp am-
MHMAKa CYMTAIOTCA caabbiMM, a meénounm — cuiabHbEIMH. Cpeamn
KHCJIOT cepHasd, COJIAHAsdA M a30THas — CHJbHBIE, & yroJbHad,
KpeMHMeBasi, CepOBOAOPOAHAA, (hocopHAas, CePHUCTAA U YKCYC-
Haa — caabeie.

Peaknum rupposmsa B GOJbIIMHCTBE cjaydaeB OOpaTUMBI U
NPOTEKAIOT € IHOrIomenueM TennoTsl. U3 npuanuna Jle [larense
CJIElyeT, YTO DPABHOBECHE SH/IOTePMUYECKON PeaKIIuy CMeaeTcs
BIIPABO NPU HAIDEBAHMH, YBEJNICHUN KOHIEHTPAIIUI HCXOHBIX
BEIeCTB XM YMEHbINeHUM KOHUEHTPAIUM NPOAYKTOB pPeakmuu.
Taxkum obpasoM, BO u3be:maHMe I'MAPOIHM3A CIEAYET FOTOBUTH
pasbaBiIeHHBEIE DACTBODEI COJIEH M XDAHUTHL MX Ha Xonoze. Eciau
COJIb THAPOJIN3YyeTCHA IO KaTHOHY, TO K eé pacTBOpy 1106&3][3]0‘[‘
HEMHOI'O KHMCJIOTHI, & €CJIX 10 aHHOHY — TO ménoqu.

Ja6opamoprviii onbim 3. T'uapoaus comei

1. IIpu mOMOIM YHMBEPCANBHOW MHAUKATOPHONH Gymarm
onpejgenure pH AMCTHANMPOBAHHONW BOABI M pPACTBODPOB
XJIODU/Ia HATPHUA, XJOPHJA AJIOMUHHUSA, KapboHaTa HATPHA.
OGpaTuTe BHUMAHME, YTO BOJA, XPAHWBIIASACHA HA BO3AyXe,
umeer pH npuMepHO paBHbIN 6, 4TO COOTBETCTBYET CaGOKMC-
JIOTHO¥ cpee. DTo 06YCIOBIEHO PACTBOPEHMEM B BOJE yTJe-
KMCJIOTO rasa M3 Bo3fyxa. KHCIOTHOCTE KAKMX M3 MCCIIeA0-
BaHHBIX PACTBOPOB OTJIMYAETCH OT KUCAOTHOCTH BoAkl? [loye-
My? Hanummure ypasHeHUs TUAPOJIN3A 9TUX COJIel O mepBoit
CTYIIEHU B HOHHOM M MOJIEKYJISADHOM BHUJIE.

2. CneiiTe pacTBOPHI KAPOOHATA KAJNSA M HUTPATA AJTIOMU-
HudA. Yro mabmogaere? Hanummure ypaBHeHMEe DeakUuM u
O0'BACHUTE IPHYNHY €6 IPOTeKAHMA.

BHuMaTeNbHBIN aHAIAS PeaKIuil HeHTPATHIAUMH ¥ I'MAPOIHU3a 06+

HApPY’KMBAET, YTO BTH MPOIECCHl MMEIT OBIIYIO NPUPOAY, — OHM
CBSI3AHBI C IIEPEHOCOM IPOTOHA, T.e. Karuona H'. [leiicTurensro,
TpU AeHCTBUM HA CEPOBOAOPOJA €AKOMN IIEJI0YbIO IPOTOHBI NEPeXOAAT
or montexyn HyS x monam OH-, npespamascs B Boay:

H,S + NaOH &= NaHS + H,0; H,S + OH- &= HS~ + H,0.

I'JIABA [. Tlosropenue u yruybienue aHanuii

Jlnst paccTaHOBKYM KO(D(UIMEHTOB B CHOXHBIX YPABHEHHAX
OKMCIATEHHO-BOCCTAHOBATENBHBIX PEAKINIA, MPOTEKAIONNX B
pacrsBopax, y}loﬁ!lo HCIOJIB30BATH .M(’m()() INEKMPOHHO-UOHHOZ20
6ananca. OH TaKkIKe MO3BOJIAET HPEACKABLIBATh IIPOJYKTHI peak-
nuii. B GoabIIMHCTBE CIyuyaeB B DeaKIMH YyYacTBYIOT TDH Be-
IIeCTBA — OKMCJMTENb, BOCCTAHOBHTENb M BEIECTBO, Onpeje-
JnAIee cpepy pactBopa. MHorme oxuciauTesnu (IepMaHraHar,
auxpomar) Hanbosiee aKTUBHEI B KMCJIOTHOM cpeze. [l eé cospa-
HHUA B PEAKIMOHHYIO CMeCh NobaBisaioT pa3baBieHHbIA pacTBOp
cepHOil KucsaoTel. CHHTE3 COeJMHEHNI NePeXOAHbIX METAJJIOB B
Pt i

AN [ S T Y T L iy Y n | L RO

Opanako ara peaknus obparuma. IIpounTagHas cpasa HaJeBO, OHA
03HAYAET MMAPOJIN3 UAPOCYIb(HUIa HATPU ¥ COIIPOBOMK/IAETCSH Tepe-
HOCOM IPOTOHA B 0BpPATHOM HAmpaBJeHHH, T.e. oT Mojexkyast H,O x
uony HS . Cpenasmue Bnepssie atu HaGmofenus xumukn U. Bpéunc-
rex u T.JIoypH UpeAJOKUIN HABHIBATH KMCJIOTOM JIOOYIO YacTumy
(MOJIEKYJly MJIM MOH), BBICTYIAIOIIYIO B POJIMA JOHOPA NPOTOHA, T. €.
OTAAIONLYI0 MPOTOH. JacTHIla, CAy)Kamas akienTopoM IpPOTOHA, —
210 ocHoBanue. TakumM 06pasoM, BCe KHCIOTHO-OCHOBHBIE DEAKIVH B
PacTBOpax MOYKHO PACCMATPMBATH KAK IPOIECCHl NePeHOoca IPOTOHA
OT KMCJIOTHI K OCHOBAHMIO, M03TOMY Teopuio Bpéncrena—Jloypu na-
BBIBAIOT NPOMOLUMULECKOUL.

TOBOPAT, UTO TaKHMe KMCJIOTA U OCHOBAHWE CONPSKEHbI, T. e. obpa-
3YI0T 0BIIYIO CONPSKEHHYIO APy, HaIpUMep,

H ST2H' + HS.
Kncaora OcuoBanne

B xo0/1e peaknuyu NCXOAHAS KHCJIOTA, OTAaBasi IPOTOH, IpeBpaiaer-
cA B OCHOBaHME, & OCHOBAHME CTAHOBHUTCHA KHCJIOTOI. PaBHOBecue pe-
AKIMHY CMEIeHO B CTOPOHY 06pasoBaHus Gosree cabbIx KUCIOTHI 1 0C-
HOBAHMA:

9 + OH = HS- + H,0.
Kuncaora 1 OcHosanue 2 Ocrosanue 1 Kucaora 2

Corsacuo Teopun JIbionca, OCHOBAHNEM Ha3bIBAIOT YACTHILY, COAEP-
JKAIYI0 HEIOJAEJEHHYIO 2JIeKTPOHHYIO apy, a KHMCJOTOH — YaCTHILY C
BaKaHTHOM 0POUTANBIO!

.
NH, + [H* — NHj.

Ocnosanme  Kucsora

JIponca JIsionca

Kaxyio cpeiy MMeioT BOJHbIe PACTBOPEI KapboHaTa Kaiusd, XJI0puaa
IMHKA, HATPATa KaJbIHs, XJOPHAA AMMOHMsA, CHINKATa HaTpusa?
HanummTe ypaBHeHUsi TUAPOJN3a B COKPAIIEHHOM HOHHOM BUJIE.

2. Kax mamensiercs pH pacTsopa NpH yBeJTHYEHUH KOHIEHTPAIVH
MOHOB Bogopoxa?

Kakyio cosb cieayer A06aBUTh B BOAY /IS MONYYEHUs MIJTOTHOR
cpezibl; KUCJIOTHOM cpefibi?

1. Tlouemy npu nobasieHun cyabduja HATPUA K PaCTBOPY HUTPaATa
xpoma(Ill) Bemagaer ocagox ruapoxcuzaa xpoma(lll)? Hanumure
ypPaBHEHHE PeaKkIuu.

5. Kakoe BemecTBo Heo6XoAuMoO 06aBUTh K PAacTBOpy cyibdara me-

(11 115 IpeAoTBpAIeHNA WK OCIa0IeHNs IrApoan3a?

Kaxwe na npeanoskennsix coseir (Nal, NH,Cl, KNO,, K,SiO;,

ZnS0,, Al,S;, Aly(SO,);, ZnF,): a) rujpoIHU3yIOTCs MO KATHOHY;

6) THAPONUBYIOTCH 110 AHHOHY; B) TUAPOTUIYIOTCH 0 KATHOHY U 110

AHWOHY; I') He TUAPOJUIYIOTCA?

ffuapo.uua coneir
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[ CXEMA 2 ]
HpO[(yIC'I‘bI BOCCTAHOBJICHHM A NEepMaHTraHaTa Kajusa
B PasiiM4YHBIX cpeaax

Kuc;(?'réﬂan Boccrarosenue
cpena_—  +3é s
< HeWTpaJbHAA =Y
// cpena -~ e +e
W 3 mi%:‘;{;af/ T Crenens
/ / / OKHCJIECHUA
/ ' " Maprasna
+2 +3 +4 +5 +6 +7
MnSO, MnO, K,MnO, KMnO,
Becnpernbiit Bypuiit Benénpiit  ManuHOBBIR
pacTsop ocajox pacTsop pacTBop

Wrak, B KMCJIOTHOU Cpejie B PEaKIUU YYaCTBYIOT Cleayomue
peareHThI:
KMnO, + Na,SO; + H,80, — ...
Oxmean- Boccrano-  Cpena
Telb BHTENb
Cxema MoJiypeaknuy BOCCTAHOBJIEHMSA MOKA3BIBAET, UTO Iep-
MAaHraHAT-MOHBI BOCCTAHABIMBAIOTCA 10 moHOB Mapranna(ll):

MnO; — Mn?*.

B aroit cxeme HEOOXOAMMO YPaBHATH YMCJIO aTOMOB KHCJIODOZA.
YunTeiBasg, YTO peaknus MPOTEKaeT B KMCJIOTHOM cpejie, AONH-
1IeM B IIPABOM YACTH CXeMbI (DOPMYJIY BOJBI C COOTBETCTBYIONAM
Koo pumeHTOM:

MnO; — Mn?' + 4H,0.

H3MeHWUB NPaBYIO YaCTh CXEMBI IIOJIyPeaKI[UH, Mbl HADYIIAITH
Gananc no Bogopoay. Jlis ero BocCTaHOBJIEHUA HEOOXOAMMO J10-
baBuTH B JIEBYIO HaCTh CX€Mbl BOCEMb HOHOB BOJlOpoOJAa:

MnOj +8H* —> Mn2* + 4H,0.

Tenepsr uncja aTOMOB KasKI0Oro BH/Ia B JIEBOI M NMpPaBoif yacTax
CXeMBI TOJyPeaKkIuy PaBHbI — MAaTepPHAJIbHBIA GaJaHC coCTaB-
neH. YpasHuBaeM 3apsajabl. CyMMapHBIM 3apaj B JIGBOW dYacTH
cxembl: -1+ 8 = +7, a B npasoit wactu +2. Takum obpasom,
B JIEBYIO 9acTh YPABHEHWS IOJyPeaKkIuu HeoOX0AuMO JONucaTh
NATH DJIEKTPOHOB:

MnO; +8H* + 56 —> Mn2* + 4H,0.

K. xum %
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Xupa.nbnoc'rb ~— 9TO NOHATHE I'eOMeTPUYECKOoe, 4 He XHMHUYECKOe.
XwupasnbHble 00BEKTE BCTPEUAIOTCH HE TONBKO B XMMHM, HO ¥ B OKpPY-
Hac mupe. Ha D, JIeBas U IpaBas PYKU XUPAJTbHBI, OHU
ABJIAIOTCA 3ePKaILHBIM 0TOGpaXkeHueM APyT Apyra, HO He COBIAJNAIOT
mMesxay coboii (puc. 39).

~
Puc. 39. Pyka — Puc. 40. Monexyna
XHMPAJbHBINX 00BEKT C ACUMMeTPHYECKHM

aTOMOM YIJIepoja XupaabHa

Mas Toro uToGhi Mosiekyia Gbiia XupasbHa, AOCTATOYHO, YTOOLI B
eé cocrase ObLI XOTs 6bI OMH ATOM YIyIepojia, CBA3aHHbLH C YeTHIPbMSA
PA3HBIMU 3aMECTHTEJAMU, — TAKOH ATOM HABBIBAIOT ACUMMEMpPULeC-
crunm (puc. 40). Ecau cpeau 3a neit ecTh WM UX
HHCJIO MeHbIIE YeTRIPEX (38 CUET KPATHBIX CBA3EI), TO MOJIEKYJIa OKa-
JKeTCH aXUPATBHON (‘;{c. 41).

Bepraino

b oy

Puc. 41. IIpumep axupanbHoii MOJIeKYJIbI.
Mosekyia CoBIaaeT co CBOMM 3epPKATBHEIM OTPAYKEHMEM

B kauectBe mpuMepa pPAaCCMOTPHM AMUHOKHCIOTY aNaHUH
H;N*—CH—COO". IlenTpansusiii atom yriepoja cBsi3aH C ye-
CH,
TBIPbMSA PA3HEIMH 3aMecTUTeNAMYU — aroMoM H u rpynmamu ato-
MoB —CHj;, —NH{ u COO-. Crpykrypsas dopmya TIpe/ICTaBIIsA-
€T MOJIEKYJY B INIOCKOM BHJie, HO HA CAMOM JleJie MOJIeKYJIa HMe-
er (opmMy TeTpasipa ¢ aTOMOM yriepoaa B uentpe. Yernipe

3aMecTUTeJIs MOryT OBITEH PacIojyioyKeHbl BOKPYT 3TOro aroma
ABYM#A PasHbIMU criocobamu (puc. 42).

Bepkaio

11 I 4 Puc. 42. Onruveckne
ANaHUH aNaHUH 1 a

HukakuM BpalleHMeM WM IOBOPOTOM B IIPOCTDAHCTBE He
il

[ CXEMA 9 B ]
Cp HCTB p YHBIX K. yr P
Ha puMep iicTBHA ¢ 6P 1
1. Ankanst

CHy—CH,—CH, + Br, % CH,;— CIH—CHa +HBr

Br
2. Anxensl

CH;—CH=CH, + Br, 5> CH,— CIH—(IJHZ

Br Br
3. AnkuHBL
H,C Br
CHy—C=CH + Br, 525 ° >c=c<
Br H
4. Apenst

'y + HBr
@ + Br, CH, CH,
Br
Br

Vr1eBoioposbl PASHBIX KJIACCOB, HO C OAMHAKOBBIM UHCIOM
ATOMOB yrJiepoza (popMaIbHO OTIMYAIOTCS APYT OT APYTa JIMUIIb 10
KOJINYECTBY ATOMOB BOJIOPOJA. ITO O3HAYAET, YTO B3AMMHBIE TIepe-
XOAbI MEXKIAY HUMHU IID )T KakK dpup (p a-
HeHme ) u dezudpup (oTmeruienue Boxopona)
(cxema 10). O6a aTH mpolecca TPeACTABIAIOT co6OT obpaTumyo

1 S — peaknus samemenus (substitution); A — peaxmus npn-
coepunenust (addition); R o ANKAaJBHBII
MeXaHu3M, a unjexc E — siexrTpoduiabasIii.

CXEMA 10 B

T'eneTHueckas cBA3b
1:8 yl

Ik T0aNKaHBl
+H, —

PEAKIUIO, POTEKAIONIYIO HA MOBEPXHOCTH HUKEJS WM IIATH-
b1, CMelneHre paBHOBECHS B Ty MJIM MHYIO CTOPOHY OllpeJiesiser-
‘cs1 TeMmepaTypoii: mpu Goree HUBKOH TeMIIepATypPe IPOHCXOAUT
pHCOeIMHEHNe BOAOPO/A, IPH GoJiee BRICOKOH — OTIIenIeHne:
Ni, 40°C
rrm —CH,.
CH,—CH—CH, + H, &gz CHy—CH,—CH,
a IPAKTHKE TePeXo/l OT MPEeIeTBHBIX K Helpe/ebHBIM yIJIeBo-
JIOPOZIAM UACTO OCYIIECTBIIAIOT HE IyTéM MPAMOrO Aerupuposa-
HUs, & KOCBEHHO Yepe3 MajJoreHMPOBAHNe U eI HPOraIoreHupo-
aHue.

ble IIPeBp MA MexAy a 4y nguu M UK~
qeCKHMH YIJICBOAOPOAAMH OCYIECTBIISIOTCS NYTEM pearmmit
zudpoyurausayuu. CHHTE3 apOMATHYECKHUX YIIIEBOJIOPO/IOB B
MBIIIJIEHHOCTH OOBIYHO TPOBOJAT, PONYCKAsA NAPhI ATKAHOB
HArpeToil CMechio OKCH0B xpoma(Ill) u asroMuHEAA:

CHy
CH;—(CH,);—CH, OO A0, + 4H,.

I‘n}lpnponanne apeHOB Ha/l MJIATHHOBBIM WJIN HHUKEJIeBbIM Ka-
'BJIHSRTOPOM HPHUBOAUT K oﬁpaaonaxmo OUKJIOANKAHOB:

CH,
CHy Ni, 200 °C, 25 arn 8
L
+3H, &m0




THEM NPOTEKAIOT JIUIIb B JKECTKMX YCIOBUAX, IPH TOBBIIIEHHON Ten -
neparype n nasiaernn. Tak, HarpeBasi B aBTOKJaBe CMeCh XJIOPGeH30-
Jia ¢ BOAHBIM PACTBOPOM IHMJPOKCH/A HATPHSA, TOJNYYAIOT MPOMIBO/-
HOe, IIPH NOAKMCIeHNH obpasyiomee (heHoJ:

300 °C, 300
@—01 +2NaOH — > @-—ONA +NaCl + H,0.

TIpn ruaposmse BUUMHANLHBIX AUTANOTEHUIOB B BOAHOM INEJIOu-
HOM pacTBope 06pasyioTcs BHI[MHAJbHBIE IBYXATOMHBIE CIHPTHI —
DITHKOJI:

CH,Cl—CH,CI + 2NaOH(Boan.) —>
—> CH,0H—CH,0H + 2NaCl.

JeficTBre CIMPTOBOrO PACTBOPA MENIOYN HA BUIMHATHHBIH AUrao-
TeHU/I IPOMCXOAUT noaTanno. Taxk, 1,2-a1uxI0paTan nocaenoBaTeIbHO
NpeBpAIaeTCcsi B BAHUIXJIOPH, & BATEM B aIleTUJIeH:

CH,Cl—CH,Cl + NaOH(cmupr.) —> CH,=CH—CI + NaCl + H,0;
CH,=CH—CI + NaOH(cnupr.) —> CH=CH + NaCl + H,0.

TIpoAyKTEI 9TMX peakumii TPYAHO Pa3AeNUTb, UMEHHO MOITOMY B

[IPOMBIILIEHHOCTH XJIOPUCTBIH BHHMJI, HEOOXOANMBIi A1 TPOM3BO/-

CTBA NOJUBHHHUIXJIOPUAA, TIOTYYAIOT CHENU(PUIECKUM IIyTEM — ITH-
posuaom 1,2-auxnopaTana:

500 °C
CH,Cl—CH,Cl— > CH,—CHCI + HCI.

TemunanbHbIe JAUXJIOPITPOUBBOJAHEIE B 9TUX YCIOBUAX AAIOT KapGo-
HUJIbHBIE COEANHEHNA U AJIKMHBI COOTBETCTBEHHO.

OH
cl H,0 '
: e H3C—(]1—OH -_H,T)Hac_ﬁ_CH"‘
Hac—(lz—m + 2KOH CH, o
CHy O, H,C —C=CH + 2KCl + 2H,0

YacTUuHbIN TOTOXKUTENBHBIA 3apAJ HA aTOMe Yriepoia npu
rajioreHe B rajioréHONPOM3BOIHBIX [eJIAET BO3MOYKHON PeaKIuio
9THUX COe/IMHEHMI C AKTUBHBIMU MeTaaMu. Bel yke 3Haere, uTo
MOHOTaJIOPeHAIKAHBI yrke P KOMHATHOM TeMIepaType B3auMo-
AefCTBYIOT ¢ HATDHEM, IPEeBPAliasich B ANKAHBI C YABOGHHBIM
YTJIEPOJHBIM CKEJIeTOM:

2CH,I + 2Na > 2Nal + CH,—CH,.

OTa peaknms, BIepBble HccIefoBaHHas Bioprem (pearyusn
Biopya), nporexaer uepes crajnio 06pasOBAHUA MEMALROP2A-
HU“ecKo0z0 coedunenusn. Tax HA3LIBAIOT 6ewecmea, 8 KOMO-

pbLX AMoMm Yznepoda Henocpedcmeenno c6a3an ¢ meman-
om. B IpnBeIEHHOM IPIMepe NPoIiece NPONCXOUT Yepes oOpa-
BaHHE METUITHATPUS:

CH,l + 2Na — CH;Na + Nal.

~ OT0 BemeCTBO ABJIAETCA OYEHb CHIBHBIM HYKJIEODHIOM, Tak
Kak HeCET Ha aToMe yriepoja 60JbLION OTPUIATENbHBLI 3apsaz:
CH3zNa'. Ono aTakyeT Apyryio MOJIEKYJIy METHIMOANAA, OOpasy s
aTaH:

1) e} @ Th B

CHyNa + CH;—I — CH;—CH, + Nal.

A BamMoOjelCTBHE HATPHA C IOJHMIAJOTeHUAAMM, HaIpuMep

- X70PoOPMOM ¥ YETEIPEXXJIOPUCTEIM YIIEPOZOM, TPOUCXOLUT CO
B3pbIiBoM. [ToMHHTE, YTO HTH PACTBOPUTENN HEJIb3s CYIIATH IPHA
TIOMOLIM IeJ0YHbIX MeTasioB! Peakius mporexkaer uepes cra-
auio obpasosanusi Juxaoprapberna CCl, — peakIHOHHOCIOCOG-
| HOW YaCTHUIBI, COJEPKAIE ABYXBaJICHTHBIN YIIEPOJ.

1

Ilpn B3aMMOREHCTBMM MATHUA C KUIAIUM 5()UPHBIM PacTBOPOM
AJKUJITaJOreHU/IOB HOAYYAIOT adKuiIMarauirasoreanas RMgX:
|
CH,I + Mg 222, CH,Mgl.

OTH BemiecTsa, HashbiBaeMble peaxmueamu I'punvapa, o6bIYHO He
BBIIEJIAIOT, & IPAMO B 9)MPHOM pacTBOpe BBOAAT B cuHTe3. ITox meii-
| crBueM BJiarM MarsEuifopraHuYecKHe COeIMHeHHS MIHOBEHHO I'MJIPO-
| smayrores.

JleiicTBHEeM IOPOIIKA MATHUS WM IUHKA HA BUIIMHAJILHBIE
~ IUraJoreHM /bl MOKHO TOJIYYHUTh AKEHbI:
9 CH,Cl—CH,CIl + Mg —> CH,=CH, + MgCl,.

V3 AuranoreHONpon3BOAHBIX, B KOTOPBIX ATOMBI MaJIOTeHa Ha-
XOAATCA B M30JMPOBAHHOM IIOJIOKEHHH 110 OTHOIIEHHUIO APYT K
Apyry (pasgesieHsl TpeMsA u 60Jiee aATOMaMu yIJjIepojia), HoJy4aoT

HuKJIoaskaHbl. BaaummogeiicTeuem nuuKa ¢ 1,3-amxioprpomna-
- HOM B JIaGOPATOPUHM TOTYYAIOT INKJIOIPOIAH:

t, aranon

CICH,—CH,—CH,Cl + Zn =% [> + ZnCl,.

‘ . BONNPOCHL H 3ATAHHSA

1. Kaxwue BeniecTBa HasbIBalOT aJIeKTpoduIaMu, HyKiaeopuaamu?

2. IlpusegnTe NpHUMEpHl peakuuili HYKJICOMUIBLHOIO 3aMeleHUs ¢
ydYacTHeM rajor p HBIX YT POJIOB.

4. Hanummure ypaBHeHUWs peakuuil 6pOMaTaHA ¢ LMUAHUAOM KaJUsd,

HUTPUTOM cepebpa, AaMMIAKOM, BOAHBIM M CIIMPTOBBIM PACTBOPAMU

THAPOKCHAA KAINs, MeTAJUIMYeCKNM HaTPHeM, MarHueM B a(upe.

cxoe feiicreue. Parbine 9TUM IOJTb30BATMCH B MEAMIIUHE, II08TO~
MY AMSTUIOBBIN 8(UP 0 CHX OP HA3HIBAIOT MEAUIUHCKIM.
BaaumMo/eiicTBUe CIIUPTOB C AKTUBHBIMHM MeTaJJIaMU J0Ka3bI-
BaeT, YTO CIIMPTHI IPOABJIAIOT CBOMCTBA caabbix kueaoT. OxHako
HAJI0 TIOMHHUTb, YTO CIMPTHI — OYeHb claabble KHCIOTHI, ropasio
cnabee, yem 06as HeOpraHUUecKas KUCIoTa, u gaxe caabee Bo-
o1, TIoaToOMy ¢ BOAHEIMU PACTBOPAMY II[eJI0Yel CIMPThI He B3au-
mopedicTayior! JIunrs npu A06aBiIeHAN B CIMPT TBEPAOH mEnoun

R

aTaHoNa Mean

Puc.78.0

2HUM AJKUJITaJOreHUAOB. UJHAKO, B OTJIMYME OT rajore-
10HA, TMIPOKCHUJI ABJAETCSA «IJIOXOM» YXOAAIIEil rPYyIIIOi.
oMy fob6aBiIeHre K THIOBOMY CIIUPTY IIMaHU/A UK HOAUAA
As He IPUBOAMUT K 3aMemeHuio. Peaknusa CTaHOBUTCA BO3-
101 TIPU MOJAKMUCJIEHUH, IeJh KOTOPOTO — IPOTOHHPOBATH
DKCHJIBHYIO Ipynny, GakTHYECKH IIPEeBPATUB €€ B MOJIeKYITY
, & OHA OTIersiercs Jerko. IfoMecTMM B KPYIJIOAOHHYIO
y, CHABYKEHHYIO XOJOAMILHUKOM (puc. 77), OTHUIOBbII COMPT
16aBUM K Hemy Gpomuz kanus. Hudero e npoucxozaur. Jlo-
M B IIOJIyUYEHHYIO CMECh CEPHYIO KHCIOTY M HarpeeM pacTBop

Puec. 77. IIpn6op ansa mosydenus Gpomarana

Xuineonie cooiemaacnipmos— p /1



YyebHunk 10 knacca.
YrnybsieHHbIM YpOBEHb

Tatauuya 19
Ba:xkHeiillIHe 0THOATOMHEIE CITHPTEI

dopmyia Hazpanue T.na., 'C | T. gum., °C

T'omonozuueckuil pad npedenvHslX 0OHOOCHOSHBLYX CAUPMOSE

CH,0H MeTaHoJ (IpeBecHRIH, 04 65
MEeTHJIOBLLI CIIHPT) runa:
0
CH,CH,0OH OTaHoI (BHHHEIH, 113 CH,CH,0H +4Cl, — C(Il:{_C{ + 5HCL.
STHJIOBRIH CIIHPT) H
B naboparopud COHPTEl MOJYYAIT THAPATAIHEH ANKEHOB,
CH3CH,CH,0H IIponanon-1 127 FH,[[pOJIHBDl:l)\ﬂ a.r_[p}mnranolieﬂn,nony; mpu nnnml[]omr? JIPYIAX METo-
M0B, ¢ KOTOPLIMH BEI TO3HAKOMHUTECE TIO3THEE,
CH,CH,CH,CH,O0H | Byranon-1 90
CpoiicTBa STHIOBOTO CIHPTA
CH4(CH,),CH,0H IlenTanon-1 79
(AMILIOBEI CITHPT) 1. Haneiite B npobupry 1 ma stanona. IlosmakoMnrect ¢
ero zanaxoM. [IpuneliTe K CIHPTY IPHMEPHO PABHOE KOTHYE-
Henpeﬂe.:':bub:e u apomamuueckue cAupmbl cTBo Bojkl. Ilepememaiire pacreop. ChenaliTe BEIBOI O pac-
TBOPHMOCTH 3TAHOJIA B BOJE.
CHEZCHCH ED'H IIponen-2-om 129 2. K monyueHHOMY PACTBODY N0OABLTE OMHH-TBA KPHCTAJ-

THKa MEPpMAHTAHATA Kaluda W nepeMemaiite. Harpeiite pac-
TBOP. YTo Habmogaere? Kak mamennics neer pacteopa? Cue-
JIAMTE BRIBOJ O IPOTEKAHHH PEAKIIHHA.
@EHH.‘IMET&IEDJI 15 3. CoﬁepﬁTe l'II}pHﬁDp (p:ﬂg 79). B npobupky, KoTopas 3a-
CHEDH (0eH3UIOBLIH CITHPT) KpelljeHa B Jalke IITATHBa, HadeiiTe 4 M XpoMOBOH cMecH
(rOTORAT CMeIIeHHEeM IBYX 00LEMOB 5% -T0 pacTBOpa AUXpO-
MaTa KaJdHd ¢ ogHHEM obwémom 20%-H cepHOH KHCJIOTEI) H
2 mu srapona. Oreeperwe npobHpKH 3aKpoiiTe TPOOKOH CO
i BCTARJIEHHOH B Heé rasooTBOAHOH Tpybkoi. B npobupky,
m I'’TABA 4. Kuclopofcofiepskaliie opraHnuecrue ( CAYVEAIMYI TpHEMHHKOM, HaneiTe 2 ma Bogrl. HarpesaiiTe
npofHPKY ¢O CMEeCLID, ONMMYCKAA €€ B CTAKAH ¢ TOPAYEH BOIOMH.
Yro mabmonaere? O6LAcCHUTE H3MEeHEHHWE OKDACKH HHXPO-
MmaTa. PACTBOpP KAKOTO BEIIECcTBA HAXOJHTCA B NPHEMHHEKE?
HanumuTe ypaBpHeHHe peakiHH.

(AJLTHIOBLIE CTHPT)

m I'TABA 4. KucnopoJcoZepaniie opraHiuecKne coeIJHHeHAA 7 2



YyebHunk 10 knacca.
YrnybneHHbIn ypoBEHb

. ATLIeTHAEI W KeTOHE, COLeDIKAINMe AaTOMEl BOLOPOJA IIPH

o-YIJIepoIHOM aTOMe, clocO0HEI BCTYIATE B PeaKlHH KOHIeHCA-
[IMH, TPHBOAAIHE K YCI0M¥HeHHIO YITIePOIHOT0 CKeleTa MOJIeKy Ikl 3a
cuéT odpazoBaHuf HOBEIX C—C-cBa3eii. B peaknWH KOHAEHCALHH
VUACTEYIOT IBe UACTHILI, OLHA W3 KOTOPHIX HAXOTHTCH B KeTOHHOH
dopMe (KAapOOHHAILHEI KOMIOHEHT), a IpyTad — B eHOILHOI (opMe
(MeTHIeHOBEIH KOMIIOHeHT, HIPAIONIHil pOIL HyKIeodnna). B peayis-
TaTe HX B3aUMoAelicTRHA 00pasyeTcd MHIpOKCHKAPOOHAILHOE CoeIH-
HEHHE — ALI0IE.

a \OH z 2

Co----. 40 CH;
H,C—¥ + By CH — HyC — CH—CH,—C{ |
‘H T - | - H
“OH OH —C—CH,—

HapOoEUIbHEL MeTHIeH0BEIH ANBIONE I

KOMIIOHEHT HKOMIIOHeHT (3-ruapokcHOyTAHANE) COOCH

(keTodopma (eHONMEHAA OpPMa 3
ANeTANRJeTHIA)  ANETANLAETHIA)

IMocTenenno oH OTIIeILIAeT BOOY, IPeBpaliadcek B HeIpeleJIEHOE Kap-
DOHHJIEHOR COeTHHeHe:

Puc. 138. llotTAMeTHIMEeTAKPH-

/° /L
H,C—CH—CH,—C{_ — H,C—CH=CH—C{__+ H,0.
I H H JIAT IJIOXO IIPOBOJHT TEILIO

OH
ByTen- HO
Xumuueckue ceoficmaa xapioHuIs (ng cr
N‘—CH,
CH, o (IJHz

Puc. 117. Anxkanoup
MYCKapHH COAePXKUTCSH
B KPaCHOM MYyXOMOpe

m I'TABA 5. A30T- 4 cepocojiep:kaliiie opraiuuecKue coeIlUHeHNS
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YyebHunk 10 knacca.
YrnybsieHHbIM YpOBEHb

Hanmumure ypaBHeHHS peakIHii MPOMHOHOBOTO aJbIeruja ¢ Bogo-
POJOM, BOJ0i, 3TAHOJIOM, CHHHJILHOMN KHCI0TOM, HAPOCYILOUTOM

HanmumwuTe ypaBHeHHA peaknuii, OTBeUAONIHe CJIeTYVIOIIHM
CXeMaM IpeBpameHHH:

a) C;Hy — C3;Hy; — mponasoa-2 —— ameToH — GpoMale-
TOH —* 1-rHApOKCHIPONAHOH-2;

HATPHUS, XJIOPOM, AMMHAUHLIM PACTBOPOM OKCHJIa cepedpa, pacTBo- no—c??
a
POM IIepMAHTAHATa Kaaud. 5) ‘“‘Clr ADe, g PO, N
Kax noiyunTs 13 popMaibjieruja 6yTanos-1, Ha anerais/erujia Al N ’
- - -99 -
OyTanou-2, H3 arleToHa 2-meTun0yTanon-2? Hanummre ypasHe CHCI, CH,OH
HHS PeaKIuii.
3anonHnTe TAOAMILY, 3AMHCAB PeaKI[HH, IPH IOMOIIH KOTOPEIX MO-
YT OLITH TOJYUeHB! AlleTadLAern], alleToH, aieroQeHoH. YuTure, E)
UTO He Bee NepeuncIeHHbe KapOoHHILHEIe COeTHHeHHS MOT'YT OLITh
MOJIyueHbl BceMH PHBEIEHHEIMHU B Ta0JIHIIe METOIAMH. o, 10,1
r) aTag — ﬁpOMBTaH X, > aTaHame — X, —>
Metos > AHBHHWI.
P t;lm . Aneranapaerua | Aneron | Aunero(eHoH Pacmofo:XuTe NepeuHcIeHHEe COeTHHeHRA B MOPAIKe VEeTHUeHHA
= COMEPMAHHA B HHX eHOJLHONE (POPMEL: (DOPMANLIETH], AlETANLIE-
OKHMCJICHHE CITHPTOB TH]I, AIeTOH, TPHXIOPYECYCHEIH AL IeTH]I.
- ~ B pea3yiasTaTe ajlbI0IBHO- RpOTOHDEOﬁ EOHJeHCAIIHH alleTOHA CHAa-
Tuapona uaJja o0pasyeTcs JHAIIETOHOBLIH CIIHPT, a 3aTeM — Helpee/bHLLH
e 1+ MYVJBI 3THX
rf{?‘:_;lg;‘.le!;{l‘ilu)éB Hpe,u; JIOMEHTE cIocod, KAk MOMHO OTIHYHTE VECYCHYK) KHCJIOTY OT P
A A MypaBBHHOMH. . ) NBIErHI, Alle-
THApaTAllHs ATKHHOB HanuinuTe ypaBHeHHS DeaKIHil YKCYCHOH KHCIOTEI ¢ BTAHOJIOM, H(eHIIKeTOH
- - HpOHHOHDBOﬁ KHCJIOTEI ¢ MeTaHOJIOM, MFD&BLI’IHOIT! KHCJOTEI € IIpO-
TlekapOOKCHIHPOBAHHE naHonoM-2. . . CHHTe3a «¢Ke-
codieit KapGOHOBRIX HanuimuTe ypaBHeHHA peaknnii 2-0poMIpPONHOHOBOH KEHCJIOTEH ¢
KHCJIOT OHAHHIOM HATPHA, BOTJHEIM H CIHPTOBRIM DACTBODOM THIPOKCHIA
= KATHA (¢ TOCHeIVIONIHM MogxkucaenneM). HazoBHTe modyueHHLIe
AIMIHPOBAHHE aDEHOB IPOAYKTEL.

Kak onuITHEIM IIYTEM J0Ka3aTh, UTO «MeJHOe 3epKa
nger codoit oxen Meu(l), a He METAJTHUECKYIO Me]|
AxposieHH (mpomneH-2-ajb)

TOl ROTONNTNM HA HUEATARNM KATA THRATANS

IIpepnomxuTe cnocod NOJYUeHHSA AlaHHHA (2-aMHHONPOIHOHOBOH
KHCAO0TE) H3 NpolaHoaa-1, BanepLAHoBOil KHCIOTE H2 1-OpomOy-
TaHA.

HanmuimuTe YDARHEHHS PeakiiHil, cOOTBETCTEYIONIHE CAeIYIOINTHM

OecrBeTHas XKHAKOC  oyomam:
HEIM 3a1axoM Mpuropesoi nuigy. HanumuTte ypasy CH,Br . 3Cl,, bv
aKpoJienHa ¢ OpoMHOM BOJI0i, GPOMOBOIOPO/JIOM, CHH]

CH,OH &
a) CaC, =» A ~==53 B C p 2L p &, p B G,

6)C,H,0C1 — C,H,001 — C,H,0, — C,H,0 —
— CH,0,K — C4H,0,Br, — C,H;0,Bry;
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YyebHunk 10 knacca.
YrnybsieHHbIM YpOBEHb

B W I P T C e e o

[pennoxuTe cxemMy cHHTeza (2,4-1HaMuHO(eHHNIAZ0)-napad-
GeH30M-CYILDOKUCIOTE U3 GeH30Ja H HeOPTaHNUYeCK WX BellecTs.
IIpu rugpupoeadns 11,2 1 mapoe nuppofa (B NepecuéTe HA H. ¥.)
noayuuau 6,2 r nupponnauna. OnpefenuTe BLIXOJ DeakIHH THJ-
PHPOBAHHA.

PacmAgpyiiTe cXeMkl IpeBpalleHAH:

a) C;H,KNO, «— C,HINO, — C,H,NO, — C,H,N,0; —*

HzobpasuTe yuc- ¥ mpaHc-u3oMepsl KPOTOHOBOI (OyTeH-2-0BOil)
¥ KOPHUUHOH (3-(eHHUIIPOIIeHOBOI) KHCJIIOT.

I'uaparanus 0JeMHOBOM M 3/IaWJHHOBOM KHCJIOT NPUBOAMUT K OAHO-
MY ¥ TOMY JKe IIPOAYKTY — I'HJPOKCHCTeapHHOBOM Kucjore. Hanu-
IIHTe YpaBHEHHEe PeaKIINH.

ITpeasoxuTe 00LSICHeHHE TOrO (haKkTa, UTO SJIaMJAMHOBAS KHCIOTA — CgHgN,Op:

uMeeT GoJiee BEICOKYIO TeMIlepaTypy IJIaBleHHs, UeM OJIeHHOBas. 6) C,H;0, < C,H.NO, —C,H,0,— C,H,0, —* C.H 0,;

K kakum macca;w OTHOCHATCS COeJMHEHHS, (POPMYJLl KOTODPLIX B) CHgN,0, +— C;H.NO <— C,H,NO — CgH,NO,CI ,

MIPHBE/IeHEI HHKe?

0 — CgHgNO,.

a) 0) HO OH SaMHIINTe YPAaBHEHHA peaklHil, WLIHCTPHDVIOIIHEe CJIe]VIOIIHe
CXEMEI IPeRpaTleH Jii:
a) C;H; — 1-:{3&:01‘131{ — mpomadoi-1 —+ X — mpomna-

E 0 HOJ-2 —* HSDI‘Ile‘IHJ‘IaH,ETElT
KOH

6) %) OH 6) CqHg EALLIN Xy — X, —* 1,2-qubpoMnponas — Xg—

—» aIeToH;

i,
B) CaCy, — X L Xy~ Tosyon —* X, —* OeH30aT HATPHA;
v mmmrmam ey — X — C,HO — anmerar ammorus X, —+

—~ar

Kavoil moayuaercd ero coiln?

Kakne BelllecTBa HA3LIBAIOT COJISIMH JHA30HHSA, a30COeJHHEHHAMH?

YTo 03HAUAKOT TEPMHHEI « IHA30THPOBAHHE», ¢«a30COUETAHHE» 7

BANWIHTe ypABHEHHS DeakiHil A30COUSTAHHA Me:Iy XJopugom | @ LHOAmPOmas — mpomad — X; —
yp peakxiy ST PHA oy KOH, cimpr

(QeHHIIHAZ0HHA H AHHJIHHOM, XJIOPHIOM GeHHIIHAZ0HHA H eHO- — TXp— X,

JIATOM HAaTPHA B pacTBOPe HAPOKCHIA HATPHA.

SAaMHIIHTEe VPABHEHHS peakNHii, COOTBETCTEVIOINHE CJeIVIOIIHM

cxemam Hpenpamennﬂ-

Ni, +H
{; —* Tomyon — X,—> GeHsanbierag ——— X,;

a) 1,6-nubpoMrexcan SEEEN X1 X;—— C;H;NH;, ——
— AHHJIHH > Ky e I,E-EHEMHHDEIEHBG.‘I;

i Br,
6) Gerzon —— X, 215 X, annnum o7 Xa-
)
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YyebHUK 10 Knacca.

B oTom paszesie npuBeeHEl ONHCAHUS IPAKTHYECKHUX paboT, BEI-
TIOJTHSIEMEIX Ha ypokax xumuu. Kasknas pabora Tpebyer npeasa-
PUTEJLHON AOMAaNIHEN MOATOTOBKU: HPOYHUTANTE OIIMCAHUE DKC-
IIepUMEHTa, TO3HAKOMLTECEH CO CBOMHCTBAMH BEI[eCTB, HAIIUIIINTE
YPaBHEHHSI peaKkIuii. JTO MOMOMKET BaM C3KOHOMHUTEL BpeMsl Ha
ypoke. He 3abniBaiiTe, BrImosHss pabory, cobmofaTs IpaBuia
0e30MacCHOCTH, a NOcje €€ OKOHYAHUS — BEIMBITH IOCYAY H
ybpaTs pa6ouee mecto. IloMHUTE, YTO MPH MOJTL30BAHUHU CIIMD-
TOBKOU JIJIMHHEIE BOJIOCH! JAOJKHEI OBITL COOPAHEI B IIYYOK HJIH
CHIPATAHEI IO TOJOBHEIM yOOpPOM. OTO IIO3BOJHT H30€XKaTh
HMX BOCIIJIAMEHEHHUS OT KOHTAKTA C OTKPEITLIM miuaMenem. [loiy-
YeHHBIe BAMH BeIlecTBa CJa-
BaiiTe yuureno. [ias xpame-
HHS TBEPALIX BEIIECTE UCIIONb"
3yIOT OIOKCEI — CTEKJISTHHEIE
TOHKOCTEHHELIE  CTAKAHYHKHU
C TPUTEPTHIMH KpPBINIKAMUA
(puc. 146). OnEITEI, KOTOPEIE
He0oOXOJUMO ITPOBOAUTE B BEI-
TsskHOM mKady (puc. 147),

IIOMEYEeHEI CHMBOJIOM A. Puc. 146. BIOKCH

T

Puc. 147. IIpoBe/ieHHe CHHTE3a B BRITSIKHOM MIKady
(xumuueckuit axyasrer MI'Y um. M. B. JlIomoHOCOBA)

IIpaxmukym

YrnybsieHHbIM YpOBEHb

Ilpaxmuueckas paboma 3. Ilonyuyenne dpomaTaHa

Peaxmuewnt: stanon, 60% - pacTtrop cepHOH KHCIOTEL, Gpo-
MHT HATPHA.

Odopydosanue u mamepuansl: 1abOpaTOPHLIE IITATHE,
mpobupka, qyroobpasHag Tpy6ka, peSHHOBEIH IIJAHT, CIIHPTOB-
Ha, Jemd.

CofepuTe nmpubop, coCTOANIHE W3 MPOOGHPKHE B AyTo0GpasHOM
Tpy6ku (puc. 149).

B npobupry nomectute 1 ma stanona, 1 ma 60% -ro pacteropa
CEpHOH KHCIOTL H 2 I 6pOMIIa HATPHA.

[Ipo6HUpKY 3aKPENNATE B JANKE IMITATHEA.

OTeepceTie npoGUpKH 3aKpoiiTe Npo6K o CO BCTARTEHHOH B Hedé
CTEKJIAHHOH TPYGKOH.

B nvroobpasmyio Tpy6Ky MOMECTHTE KVCOUKH JbIa (3ayem?)
u pobapeTe 2—3 M Bomwl. IlpHcoeanuuTe TPYOKY K MpobHpPKE.
IlnaMeneM COHPTOBKEH CHAYANA MPOTPeiiTe BCIo TpoGHPKY, a 3a-
TeM OCTOPOKHO HarpeBaliTe cMeck. ClennTte, uTo0Ll HaTpeBaHHe
6LL10 c1abLiM, He JONYCKANTE 3AKAIAHAA CMECH.

Puc. 149. IIpubop
JJ14 IONVIeHHS OpoMaTaHa

Ipakmuxym
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YyebHunk 10 knacca.
YrnybsieHHbIM YpOBEHb

Ol'lpEZ[e.‘-'[EHI‘IE KadeCTBeHHOI'0 CcOoCTaBa
OpraHHYeCRKOTO BellleCTBa

Ils onpegenenns KaTecTBEHHOTD COCTABA YIVIEBOAOPOLA ETO
HarpesawT ¢ okcugom Menu(1l), KoTOpEIH BoccTaHABIHBAETCH 10
MeIH, OKHCJIAA YIVIEPO, BXOASAIMMINI B COCTAE OPTAHHYECKOTO Be-
mecTea, 0 YIVIA U YIVIEKHCJIOT0 TA3a U CBASLIBASI BOLOPOJ B BOLY.
O BRIIeN€HHUH YIVIEKHCIOTO Ta3a CYIAAT 110 IOMYTHEeHHIO H3BECT-
KOROH BOAKI, a 00 06pA30BAHWHN BOJLI — 10 H3MEHEHU OKPACKH
HessopHoro cyabbara memgu(Il).

IlomMecTHTe B CcyXyI0 TPOGHPKY IPHMEDHO 1 T IOPOIIKA OKCH-
na menu(IT) m wacwmere memuoro (oxomno 0,2 r) mapadwHOROR
crpy:xku. [logorpelite npoSHpKy HA INIAMEHH CIHPTOBKH, H0-
GefiTecs, 9TOOL MAPAGHWH PACILUIABMIICH U CMEIIANCS ¢ OKCHIOM
menn. [ocie sToro sagpennTe NPodHPKY TOPHEOHTAILHO B JIATIKE
mrarusa (puc. 150). B cpegaion YacTs NpofHpPKHA IpH TOMOIIH
mImaTess BHECHTE HeDONBIIOe KOJIHIECTBO HOPOIIKA He3B0IHOTO
cyashara menu(ll). Baxpoiite oreepeTiHe npofUpEH NPodLoOI ¢
T-06pasHo#l rasooTBOAHON TPYOKOH, KOHEI[ KOTOPOH OIYCTHTE B
npofHPKY ¢ H3BeCTKOROH Bomoii. HarpeiiTe mpofHpPKY cO CMeCRID
mraMeHeM cHHPTOBEH. UTo BhI Habmopaere? OTMmeTrTe, KRarme
M3MEHEHUs] OPOHCXOLAT ¢ H3BECTKOBOH BOZOH M cyibdarom
menu(Il). CoenaliTe BEIBOI 0 KAaYECTBEHHOM COCTaBe mapaduHa.

O panuuuy XJI0pa B OPraHHYIeckHX Bel[eCcTBAX CYLAT M0 OKpa-
MINBAHWIO [IJIAMEHH. JTOT CIIOCO6 ORI BOEDBEIE MPEIIOKEH PYC-
ckuM xuMukoM @. @. BenpmteiinoM m HocHT ero um# (npoda
Benvurmeiina). Ilpn HATpeBAHAH XJIODCOACPIKAINEr0 OPraHHYe-
CKOT'0 BemecTBa ¢ okcHaoMm meau(Il) obpasyeTcs meTydIni XJIopHy
Me[H, KOTODEIM OKPANTHBAET TLIAMS B XAPDAKTEPHBIN B3eIEHLIH

nBeT.

Puc. 150. Ilpadop

JIf ompefeleHHA
KAUeCTEeHHOTO COCTARA
napadiHa

HonoanumensHble ONbIMbL U CUHMEIbL

O mmpoeKTHOIi TeATe TLHOCTH

ITpurnamaem Bac IPUHATE CAMOE AKTHBHOE YUal
HOH NPOEKTHOH eATeNLHOCTH. Bl GyaeTe omup:
Ve IOMyYeHHLIE BAMY 3HAHWA W YMEHHs, TAK | Ha
pele emé npencTonT nprobpectn. lens mpoexTHo
CTH — pellleHHe ONPeNeENHLIX IpobieM WIH KOl
Iau, BOSHUKAIOIIUX B PEe3yJILTATE PASEHTHN HAYKE
Pemutt npobreMy — 3HAYHT IPUMEHHTE HeolXof
M YMEHHNS N3 DA3JIHYHEIX 001acTell KH3HH, II0IyY
H OIIYTHMEIH Pe3YILTAT. BOMLIMHHCTEO TpobaeMul
C KOTODLIMH MEI CTATKHEAEMCS B 3KH3HH, HE OTHOCH
HEIM 0D/JIACTAM HAYEH, 00BIYHO OHH HOCHT KOMILIE
npeAMeTHEIH XapakTep. IIpoeRT MOMKHO BEINOIHT
aJLHO, HO TOPA3J0 HHTEpecHee PAGOTATE B KOJLIEKT

B uém cocrouTr mpoext? B ero ocmoepe memar
KasKILIH W3 KOTOPEIX HadyWHaeTcd Ha Oymsy I1: (1
(2) mpoekTHpoBaHHe (IIAHHPOBAHHE), (3) MOHUCK 1
(4) mpoxnyxT, (5) mpeserTanusa. MHorga ropopAT u o
910 moprdoano NpoekTa, T. €. HalKa, B KOTOPOH
pafodre MATEDHAILI IPOEKTA, B TOM YHCIE YEPHOI
OTYETEL.

Brimosnenne npoeKTa HAYNHAETCH ¢ IVTAHHPOBA]
10 paspeleHnio Tpo6IeMEl, HHEIMHE CJIOBAMH — C 1
HHUf CAMOTO IpoeKTa. B miade gomxeH ORITE YEa
KOHKDETHEIX JeHCTEHII ¢ YKASAHHEM CDOKOE H (haml
BETCTBEHHEIX 34 BEINOJNHeHHe. Brpodem, He Bce I
OLITE CPasy CIIANHPOBANELL OT HATANA IO CAMOTO KC
60Te B KOJUIEKTHEE BCE YIACTHHKH IIPOEKTA JOIMKE
0BCYINTE IIaH DeHCTBHI W YETKO DACIPEIeINTL
00A3aHHOCTH.

Kamariii mpoekT HenpeMeHHO BEJIIOYAET B ced
TelncKyio pabory. Ilepen eé ocymecTBIEeHHEM He
OpATE HMCYEePILIBAIOIYI HHDOPMAIWID, KOTOPAHA 1
pafoTKe H OCMEICJICHHID BCEMH YYACTHHKAME IIPO
nel. 9To HeoGXOIUMO IS TOTO, YTOOLI He [IOBTOP ATI
NOMyIeHHEe TEMH, KTO 3aHHMAJICH DToiH npobireMoi

PeaynrraToMm paGoTEl HAL TPOEKTOM, HHAYE TOB(
NpoeKTa, SABIfAeTcH NpoaykT. B ofmem Buae 5To
TOpoe pPaspaboTATH YYaCTHHKW NOPOEKTHOH TPy

IIpoexmnuas @

O nueryceusax

CroBo «IguCKycCHA» MPONUCXOLHUT OT JIATHHCKOTO discussio,
UT0 O3HAYAET «PACCMOTDEHWE, WcclefoBaHues. Tak Ha3LIBAIOT
obcyIRIeHHe KAKOTO-IHO0 BONPOCA WITH IIPOGIEME JIJIS JOCTHIKE-
HUA B3AaHMOIPHEMJIEMOro pemreHus. [[uckyccus GimsKa moJie-
MHKE, B XO[l¢ KOTOPOH 06e CTOPOHEI IO 0OYEpPENH BLICKASLIBAIOT
VTEEpIKIeNUs U 06CYRIAI0T UX, JBATANACE K HeTHHe, Takum ob-
paszoM, n106asa AUCKYCCHS HANPARIEHA HA MOMCK WCTHHELI, Ha-
XOEIeHNe BEIXOAa W3 NpobieMHol curTyanun. Jlus sToro mam-
I0il CTOpPOHE HYXXKHO THIATETLHO H OECIPHCTDACTHO HCC/IEIOBATE
TOYKH 3peHHS APVIHX VIAcTHHKOBR, IOCTAPATLCSA VBHIAETE Ipob-
JIEMY €O CTODPOHEI OIIIOHEHTA, MO3BOJATL APYTHM YYACTHHKAM
NpeACTABIATE APTYMEHTE 34 WJIH IPOTHE 10 06CY:#Ia6MOMY BOTI-
pocy. Kammariii yuacToWE QHCKYCCHH AOKEH NOHHMATL, TTO,
BO3MOKHO, JI06aH TOUKA 3PEHI, B TOM YHCIIE U €70, MOYKeT OKa-
saTecH omubounoi. [IpoBons gucKyccHo, YETEO QoOpMYyIHpYiTe
CBOM MEICJIH, TDAMOTHO HCIOJAE3YHTE TEPMHHOIOTHIO. OTCTANBAS
CBOIO TOYKY 3PEHH, He BOAJANTE B CIIOP, IPHBOLUTE APTYMEHTEL,
He HNepebHBaf APYIUX YYACTHHKOB AUCKYCCHH. Y Ba)KalTe MHe-
HEue JI060ro YeIoBeEa, NaMe €C/IH OHO HE COBIALACT C BAIIHM.
IlpuBogsa apryMenTLI, MIOMIHTE, ITO OHHA JOIKHLI OLITL BECKHMH
H OTHOCHTLCS K JIEIY.

BrieaeT, 9T0 ¥ JUCKYCCHH eCThL BeIYIIHI — B DTOM CIAyYae oH
OTEeYaeT 34 €€ coePKaHNe, VIPARISET e TeueHneM, JaéT CI0B0
PASIMYHEIM YIACTHHKAM HJIH OTOHPAET €r0 B cIIydae HAPYIIeHn T
npaeuia. Posk Beaymiero — odYeHL OTBETCTBeHHasd, OHA Tpebyer
XOpoIIel NoAroTORKH. B BameM ciiydae BeAYIIHM, CKOpPee BCero,
6ygeT YUHTeNIL, HO OH MOMKET IPEJOCTARATE 5TO MPARO U KOMY-
HUGYAL U3 YIANTHXCH.

MuI TpefiIaraeM BaM TEMEI IS IUCKYCCH, B KOTOPBIX BBl MO-
JKeTe HCHONL30BATEL 3HAHNHA, IPHOOPETEHHEIE HA YPOKAX XHUMHH.
YacTe 5THX TeM HANPAMYIO OTHOCHTCH K XHMHH, HO GONBINHH-
cTEO — DoJiee MIHPOKHE, XOTA U NPEeIyCMATPHEAIOT HCIOIL30BA-
e XHMHYeckux sHanui. [Ipmobperas OOLIT AHCKYCCHIH, BLI
VUHTECL HCIONL30BATE (PYHAAMEHTANLHLIE 3HAHNH, COCTARISIO-
IMHe OCHOBY J0DOTO 0OpA30BAHNS, B KOHKDETHRIX SKUSHEHHLIX
CHTYALIMSIX.

Huckyccuu
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YyebHunk 11 knacca yrnybneHHbIn
YPOBEHb: coAep>XaHue
(3 — 6 yacoB B Hefento)

maBa 1. HemeTannb.l.

maBa 2. O6wme cBoncTBa MeTasros.

maBa 3. Metannbl rnaBHbIX nogrpynn.

'maBa 4. MeTtannbl NOOOYHLIX noAarpynn.

I'maBa 5. CtpoeHue BelwecTBa.

'maBa 6. TeopeTnyeckoe onMcaHue XMMN4YeCKNX peakLuun.
'maBa 7. XuMmnyeckaa TexXxHonorus.

maBa 8. Xumua B noBceaHEeBHON XXU3HU

maBa 9. Xumusa Ha cnyxbe obLwiecTBa

maBa 10. Xumuna B coBpeMeHHON HayKe
78



YuyebHunk 11 knacca yrnybneHHbI
YPOBEHb: CoAepXXaHue

NMpakTukym (10 npakTn4yeckmux pabor).

lNpakTuyeckan pabora 1. JkcnepumeHTanbHoOe pelleHue
3aaav no teme «FanoreHbi».

lNpakTuyeckan pabora 2. JKkcnepumMmeHTarbHOe peleHue
3apay no teme «XanbKoreHbi».

lNpakTuyeckan pabora 3. NonyvyeHue ammunaka u
U3yvyeHue ero CBOUCTB.

lNpakTuyeckan pabora 4. JkcnepumMmeHTarnbHoOe pelleHue
3aga4 No TeMe «ANeMeHThbl NoArpynnbl azotay.

lNpakTuyeckan pabora 5. JkcnepumeHTarnbHOEe peleHue
3agav no teme «MeTannbl rnaBHbIX noArpynn».

lNpakTuyeckan pabota 6. Nony4yeHne megHOro Kynopoca.
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YuyebHunk 11 knacca yrnybneHHbI
YPOBEHb: CoAepXXaHue

[MpakTukym (10 npaktnyeckux pabor).

lNpakTuvyeckan pabora 7. JKkcnepumMmeHTarnbHoOe pelleHue
3agav no teme «MeTtannbl NOOO4YHLIX NOArPYMNMY.

lNpakTuyeckan paborta 8. Nony4yeHue conu Mopa.

lNpakTuvyeckan padorta 9. CKOpoCcTb XMMUYECKUX
peakuuun. Xumuyeckoe paBHoBecue.

lNpaxkTuveckan padora 10. KpaweHue TkaHewu.
3aHuMaTenbHble ONbITbl U CUHTE3bI (34 oNbiTa U CUHTE3a)
OTBeTbl K pacyeTHbIM 3agavyam
NMpunoxeHus
3a cTpaHnuamm yyedbHuka (Cnmcok AononHUTEeNbLHOMU
nuTepaTypbl U UHTEPHET-pecypchbl)
[MpoekTHada AeATeribHOCTb
TeMbl AnNa ANCKYCCUMN 80



Y4yebHuk 11 knacca yrnybneHHbIn
YPOBEHb: coAep>XaHue

NMpunoxeHus

1. TennoTtbl oO6pa3oBaHus BeLwecTB npu 25 °C
(1 Tabnuua)

2. KoHcTaHTbI guccoumaumm KUCNnoT 1 OCHOBaHUM
npu 25 °C (1 Tabnuua)

3. lMpounsBeneHue pacTBOpUMOCTU BellecTB npu 25 °C
(1 Tabnuua)

4. HekoTopble nuweBble gob6aBku (1 Tabnuua)
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YuyebHunk 11 knacca.
YrnybneHHbIn ypoBeHb

a)

2)

]

Pue. 3. Tanorensi: paspes TpyObl, 3an0JHeHHEI (TOPOM (a);
K0J16B1 ¢ XJ10poM (6), Gpomom (8), noxom (2)

CONISTHOM KMCI0THI. AHAJOTUYHBIE CBOIICTBA XapaKTepHbl U A
JIPYIUX PaJoreHOB.

VsyueHne TPYIIbI POACTBEHHBIX XMMHUYECKUX 3JIEMEHTOB Ha-
YUHAIOT ¢ 00IIell XapaKTepUCTUKM, BKJIIOUAIOIeil cpaBHeHIe pas-
MEpOB MX aTOMOB, JIEKTPOHHBIX KOH(Uryparmuii, BO3MOMKHBIX
cTereHel OKUCAeHNs, CBOMCTB MPOCTHIX BemiecTs. 'asoreHsr —
runuuEbe HeMeTaabl. B Ileproguueckoii cucreMe OHM PacIoyio-
»KeHbI B KOHILE TIEPUOJIOB, Tlepe/i THepTHBIMK razaMmu. IIpu aBuse-
HUM BHU3 110 MOATPYIINe, T. €. IPH Iepexojie oT (propa K acTary,
BOBPACTAIOT OTHOCHTEJNBHAS ATOMHAs Macca dJeMeHTa U pajnyc
aToma, YMeHbIIaeTca dJIeKTPOOTPUIATeIbHOCTE (90), ociabesa-
JOT HeMeTaJIMuecKue CBOMCTBA M OKMCJIMTENIbHAS AKTUBHOCTH
(rabu. 1).

Yuesio BAJIEHTHBIX 9JIEKTPOHOB B aTOMe PaBHO HOMEpY IpyIi-
b1, B KOTOPOii HaxoauTes anement. Takum o6pasom, aTOMBI ra-
JIOPEHOB COJIEPIKAT 10 CeMb 2JIEKTPOHOB HA BHEIITHEM DHeprernye-
CKOM ypOBHE, U JI0 €0 3aBepPIIeHNs UM HeJJOCTAET OJIHOTO JJeKT-
poHa.

Hemerannns

Tabauya 1

O0masn XxapakTepucTHKA raJoreHos

Ornocu-
:i:r:l; [l:gs:f:{ TeabHAas lz::g:xic 20 Hamenenne
aTomuas G4 i cBoiicTs
DJIEMEeHT HOMEP Macea HM
®rop F 9 19 0,064 @ 3,98
Xaop Cl 17 35,5 0,099 | 3,16 ]
T
. 82
Bpom Br | 35 80 0,114 | 2,96 L0 EE
9 QNN 8
Mo 1 53 127 0,133 | 2,66 SEEg

§ 7  Xaapkorensr

Co cBoiicTBAMHU KHUCJIOPOA, [IePBOT0 3JIeMEeHTA I'IaBHOM MOATPYII-
nbl VI rpyminsl, Bel y3Ke 3HAKOMbI. PacnosioskeHHbie HUsKe cepa S,
cesien Se, Tesryp Te u nonormit Po cX0AHBI ¢ HUM 110 CTPOEHHIO U
csoiicrBam. Kak u KHCJIOPOJ, OHE OOBIUHO BCTPEUAIOTCH B IPUPO-
e B BUJAE COeJMHEeHUH ¢ mMeraynamu. PopMysbl HEKOTOPBIX U3
HMX BaM y’Ke M3BeCTHBI, Hanpumep cyiabhuia sxenesa(ll) FeS
(MMHepaJl MarHUTHBI KosuemaH), cyiab®upa csurma(ll) PbS
(MuHepas cBUHIOBBIN OGieck). CesleH M TeJuyp o6pasyioT aHa-
JIOTUYHBIE COEJMHEHUA — CeJeHMJbl M TeJIyPUIbl METaJJIOB.
B 3eMHOIl KOpe OTH BJIEMEHThl HaXOAATCH IPEeUMYIIecTBeHHO
B BHJie MEIHBIX DY/, TO9TOMY 3a HUMH 3aKpenuJoCh Ha3BaHUe
«XaJbKOTeHBI», YTO B IIePEBOJie C I'PeYeCKOro O3HauYaeT «POor-
paiomue MeAb». II0JIOHMI pagnoakTHBEH U B NPHUPOJE IpaK-

THYECKH He BCTpedaeTrcsd.

ATOMBI XaJIbKOI'eHOB, HaxoAdA-
muxes B ogHoM noarpynme Ilepuo-
}quecxoﬂ CcCUCTeMBbl, MMEIT CXOMI-
HOe crpoeHme. Paxuyc aroma u
OTHOCHTEJbHAA ATOMHAA Macca BO3-
pacraioT, a 3JIEeKTPOOTPHUIIATENb"
HOCThH HMOHIIKAETCA C yBeJIUYEeHUeM
[OPAJKOBOTO HOMEpa, T. €. NIPH IIe-
pexojie OT KHCJIOpPOoJa K IOJOHHIO
(radu. 2). Te xe 3aKOHOMEPHOCTH
IIpOCHAEeKUBaAIOTCA MU B cBOMCTBaxX
npocTeiX BeulecTs. Kucnopox, cepa
U KpacHbI# ceneH (puc. 16, a, 6) —
TUIIUYHBIEe HEMeTAaJlJIbl; OHU He HMe-
0T MeTaJuIMdecKkoro oOsecka, He
IIPOBOJAT dJeKTpUuYecKuit Tok. Tei-
ayp (puc. 16, 8), nogodHO cepe, 06-
JazaeT XpYIKOCTBIO, OJXHAKO IO
BHEITHEMY BHJY €ro MOKHO IIpH-
HATHL 3a MeTaJJ Ojarojapsa mMeras-
audeckomy Ousecky. Takumm ke
cBOMCTBAMHM 0GJajaeT U gpyrasa Mo-
AuduKanua ceyeHa (Cephlil ceseH);
00a aTHX BelllecTBa ABIAIOTCH MOJY-
npoBogHuKkamu. [loJoHUI 11O CBOI-
cTBaM yixe ropasao OaMKe K MeTau-
JilaM, 4eM K HeMeTaJjam.

Puc. 16. XanbKOreHbI:
a — cepa; 0 — ceJieH;
6 — TeJLyp

Hemerayrst

Tabauya 2
Obmas XxapakTepucTHKA XaJIbKOTeHOB

Ornocu-
Xumnue- TeNb-
% Tlopsin- Pamnyc
'i:j:: KOBBIH nan aroma, 90 Hsmenemnue
ke HOMeEp aTom- HM CBOHCTB
MEeHT Hasn
Macca
KucaopogO | 8 16 0,066 (3,44 &8, 1T &
Cepa S 16 32 0,104 | 2,58 | & § 58| g &
Cesen Se 34 79 | 0117 |285(25EE | 2§
Tesnyp Te 52 128 0,137 (2,10 ([SESR | & £
Tlosnonwmii Po | g4 209 Her 0 (2835 | 258
JAAHHBIX mo ; : g L‘E é g

B aromax XaJbKOTreHOB Ha BHEIIHEM 9HEPreTHYeCKOM YpPOBHE
comepskarca 6 snexrponos (ns?npt), Bce OHM BaJIEHTHBIE, T. €.
MOTYT YIacTBOBATH B 06PAa30BaHNU XMMHUIECKUX CBA3EI:

Se Te Po
434 452 | &89 ) ) |||
2 2 2
8
A 18, 8s 8
< 6 18, 32
\ 18,

\ 3 8
HO 3aBeplieHus BHEIIHero ypoBHA aToMaM XaJlbKOT'€éHOB He-

A0CTAET ABYX 9JIEKTPOHOB, MI09TOMY B COEJMHEHUAX C BOJOPOJAOM
M MeTaJsiaMy OHU POABAAIOT HUBLIYIO CTeNIeHb OKUCTIeHUs —2:
0 2
S+2e8—>S.
Obmas Gopmyia JeTydnx BOLOPOSHBIX COEJNHEHMNA XalbKO-
renos HyR. Oxno us uux — Boga H,0 — Bam X0po1io u3BecTHO.
IIpu BzaumozeiicTBUN ¢ HEMeTALIAMU XaJIbKOIeHbI Yallle Bce-
TO OTrar0T YeTHIpe BAJEHTHBIX 3JIEKTPOHA:

0 +4
S-42— S.
Hpu IoTepe BCeX IIeCTH BaJIEHTHBIX 2JIEKTPOHOB OHU Ilepexo-
AAT B MaKCUMAJTBHYIO CTeNeHb OKUCAeHns +6:

0 +6
8i=i68:=—> 8

X‘Mbkozmtht
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e

B GagKax, 3aN0NHEHHLIX
KCPOCHHOM

MeTé

cs npu 29 °C, T. e. HiKe TeMIepaTyphl HeI0Bete

1M 3AaNagHHYIO aMmy.
JePIKE
ACHAKOCT
HbI, 4TO HA BO3AY:
10N CA0EM KeDOCHHA.

ero IH-H'UI\'U“ l)(\‘ll‘(,;“\-l”“l“l’.

Tin. Hanbosee AOATOAMBYIILMI]

uzoTon (PppaHuUMA  OPAKTHY
mr CKH NOJHOCTBIO pacnajaerc

reqenne vaca. Buieasioueec
m npy dTOM Mi 1eHHe HMOHN3)

pyer BemectTsa, HAXOAALLHeC

pOAN3K Meranna, uTO HNpensT

Pue. 67. Jlwruit n narpuit

108 MOHMMKACTCA ¢ POCTOM ATOMHOM MACChI: neanit nias

Th B pYKe, 1e3uii npespamac
[llesoMHbIE ME
© MIHOBEHHO OKHCAAIOTCA, M0ITOMY M)

Y4yebHuk 11 knacca.
YrnybneHHbIN YPOBEHb

I. ] "I‘
L-,:.
Wt

37. Ocampenne rugporcujaa meau(Il) u ero pacreopenne
rBOpE aMMHAaKa

BpaATUTHCH. OillliIKU 0KHJIaTh TAKOro Inpespaliesns B OOBIYHBIX
JI0BHAX Gecriosiesso CKOpPOCTH ero HACTOJIBKO HU3KA, 4YTO Ha
0 moTpedyiorcsa MusInapAsl ger. Ilponece pesko yCKOPALTCS (
POCTOM TeMIepaTyphl: IPH HarpeBaHuu Ges A0CTYNa BO3AYXA 10
2000 °C npespaliieHue ajaMasa B HOPOLIOK rpapuTa IPoHCXOANT
mouyTH MrHOBeHHO. OBpaTHBIN Iepexo/l BO3MOXMKEeH IIPH Ja
50 Thic. aTMocdep, MOBBIIIEHHON TeMIepaType U B IIPHUC
karanusaropa — HuKead. Tak B NPOMBIIUIEHHOCTH TOJYYAIOT
HCKYCCTBEHHbIE AJIMA3bl, MCIOJIb3yeMble B TEXHUYECKHX LeJX:
ux macca He npessimaer 0,2 r.

IlpuMeHeHNe alMasa B TEXHUKE CBA3AHO B IIEPBYIO OYEPeab (
€ro TBepAOCTHIO: aJMa3bl HCIIOJIB3YIOT IS Pe3KH CTeKJia, C 1o
MOIBIO AJIMA3HbIX HAKOHEYHHKOB 6yp)l'l' TOpHEIe TTIOPOJibI, CBED
JIAT ¥ PEIKYT METaJLJIbl M KaMHMA.

OrpaHéHHBIe TPUPOJHEIE AIMAashl, Ha3blBaeMble OPUIITHAHTA
MM, MCIIONB3YIOT KaK IOBeJMpHbIe yKkpamenus. Berpevaiores u
OKpalleHHbIe KAMHM — DO30Bbie, OpaH’KeBble, roayobeie, sené
Hble ¥ Jaxce yépHbie. Maccy OPMIUIMAHTOB U3MEPAIOT B OCOOLIX Puc
eAUHHAIAaxX rkaparax. Oaun kapar pasen 200 mr.

M3 nopomka rpagura NpeccoBaAHMEM MOJIYYaloT dJIEKTPOJLL,

JIepeHbI: cTpoeHHe ¢y

Liepena Cg, (a); nopomoxk pyJiiepe:
ua Cg (6); pacTBopl dhyutepenos B Genaone — Cg, (8), Cr (2), CgoF g (3)

mAMEEAIOT cheNUUACE UA FARATAVE I FaRTEMEHHOT0 AMEPHKAH-
Dyitepa, 4yeM u 00'b-
11 (hysiepeH cocTouT
1anoMMHAKIINX QyT-
KoJindecTBax (yJuie-
1 o6pasyioTcsl U3 rpa-
AMH CO3/1aTh dJICKTPH -

OAHAKO H3YUIHTh €r0 CBOHCTEA
llllll]"!\l(‘[) B3auMoOieHCTBHE

BOJION, He YAAETCA 1O NpHIH

) XMMHUYECKH aKTH-
opdHBIH yriepox —
ALTHYecKuil rpadur,

2TCA B OKCHJ, yIiepo-

CTBYET H3YUEHHIO ero CBOMCTH
Hlesouunie MeTaljabl }

MAPKHE # JIerKonjaBKue ceped
pucro-Gesible BelecTsa, AniL
weauit umeer caabniit 30J0TH
retit orrenok. Jlumuit obaana

50 °C, rpadpur — npu
poTeKaer ¢ Bhijese-
HE CONPOBOXMKAACTCS

eT HACTOJABLKO HH3KOM IJIOTH( IIpOTeKaeT MeIeHHO
CTHIO, HMTO HE TOHET AaXke B | BO3pACTAET B IIPUCYT-
1HBI:

TO Cami

kepocune (puc. 67).
nérkuit ua meraanos. Temnep
Typa MNJaBJeHHs  UeJOoUHLIX

Puc. 65. Oxpammsanie IIAMEHI COARAMM ANTHA, HATPHA, KaTHA

e

Tlponen HAJIOMHYHBIE ONBITH! ¢ XJOPHAAMH HATPHA M
anTna. Caenaiire spiBojl 006 OKpamIMBaHUH IIAMEHH HOHAMMK
PASAHUHBIX HICJTOUHBIX METAJLIION.

KOro reja.
oM (eMm. puc. 62, 6) noaro
A B MOJABHIKHYIO 30JI0THCTYIO
ANBI HACTONBKO XHMHUECKH

y € 9THM MeT

“OH()'K]HN'!((H’ OKpamMBane, COMH HATPHA OKPAIIHBAIOT MJiamMsa
B KénToiit user, nua B puoneroswniii (puc. 68), pyouana u
neansn B pososo-puonerosniii. Hanbonee unrencusna oxkpa
£Ka. BLI3BAHHAA HATDHEM: HA €¢ OHE CIOIKHO CVIAUTE O MDUCVT-

sl am
CHBEI®
JEHHO
eped-
M am
nus

7).

TPOH"
(bHBI®
TCA B
yHpIH
(Kedb
Jame”
caHHe
(MuakK
un

Tasib

3 0
2N - 6e > N, 2
0

0, +4¢ —> 20

OKHC/IeHne

3 — BOCCTAHOBJICHHE

3 0 ) 2
AN + 80, —> 2N, + 60.
Hcnonb3oBanue KaTaans3aTopa Mo3BoJjigeT HallPABUTH IIPOIECC
[0 JAPYromMy, 9KOHOMHYeCKH GoJiee BBITOAHOMY NYTH M IpeBpa-
quTh aMMuak B okeus agora(ll), meronbayemMblit 115 IPOUBBOACT-
Ba A30THOM KUCJIOTHL. B KONOYy ¢ KPeKHM pacTBOPOM aMMHaKa
BHECEM CIIMpab M3 MIATHHOBOH NpoBosioku. Yepes HexoTopoe
BpeMA cnupalb cama cofoif HaUMHAET PACKANATHCS, 4 B BO3JyXe
YyBCTBYETCS 3amax oKcuja aszora (puc. 38):

0 > 2 2
50, — 4NO + 6H,0

Ue. 38 1o
p, 8. Kararuruueckoe oKucIenne aMMHaKa: IIaTHHOBAS
OBosI0K

a4 B XOJie ONBITA PACKAIAETCH

Axy,
Yar u coru ammonusn
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METAJLJIBI
TIOBOYHBIX ITOJATPYIIII

I'VIABA 4.

O6masn XxapaKTepHCTHKA
nepexofHbIX MeTalI0B

Kak BBI yKe 3HAeTe, B MOGOUHBIX MOATPYNIIAX PACIIOIOMKEHEI ¢
pexodnbie dAeMeHmbL, B ATOMAX
HHe BHYT) X DJIEKT

P
;T:T;”;‘a::uen'r;. Op6uranyu d- U [-371€KTPOHOB UMEIOT osee
cokHyI0 opMy, Yem p-opourans. Hexorophie 13 HUX HATIOMH-
HAIOT YETHIPEXJENeCTKOBbIH IBETOK MM ABE p-opburanu, nep-
TMeHAMKYJApHbIE APYT APYTY (pme. 96).1_'

B

caoés. B M OT BHJA
"

o

. 97. Ilepexoiubie MeTALIbI: @ — 30J0T0; 6 —

d pasy NOAPPYNIBL, T. €. BEPTHKAIL
HBIE 6 B P gepenyioTcs ¢ M
rnapusix nogrpyni. Tax, 8 I rpynny, Hapaay ¢ MOArPYMIOit e
JIOYHBIX METAJJIOB, BXOAAT Me/lb, Cep M 3071070, OGPa3y e
MOBOYHYIO MOArPYIY (HOArpynny Mean). Meb, cepedpo ¥ 30710
To — d-2NEMeHTBI, T. €. B MX ATOMAX AOCTPAMBACTCH DJIEKTPOHI-

Y

dsz

fs

Puc. 96. ®opma HeKOTOPLIX d- M f-opburaneit

JU0AKA ¢ Meraast noboumEIX noArpyt

0 — HHMKeJb; € — Penuii

d-MOlypPOBEHDL NPEJBHEIIHEro cJa0A. D¢

DYIII BXOAAT B COCTAB TOJIBKO GOJBIINX 1
4-ro

PHIX 3aCT 2JIEKT

aloT 3d-mMetanaamu (Man Merasiamu 3d-p

eMEeHTH! OT HTTPHA JI0 KaaMua — 310 4d-Me'

1a 10 pTyTH — Hd-MeTasnbl.

UMCIO BAJEHTHBIX JJEKTPOHOB, KOTOPBIE

B ueiiTpansHoil U cnaboImes0uHOi cpelax NMpPoAYKTOM BOCCTa-
HOBJICHHHA aHATA ABAACTCA KOP) it OKCHJL Mapran-

ua(Iv):
2KMnO, + 3K,S + 4H,0 = 2MnO, + 38} + 8KOH,

a B CHJIBbHOIIEJIOUHOM — 3eJIEHBI MAHTAHAT Kaaus:

TH30BATH JLIA X cB
rpynnsl Ileppoauueckoit cucremMsl, B Ko1
'MEeHT. B aTOMax 9/1eMeHTOB MIaBHBIX MOAT
AIOTCA JIMILb 3JIEKTPOHBI

2KMnO, + K,S = 2K,MnO, + S|.
B pactBophl coJieii, cH. yio peakiuio
cpejibl BC. BHE PHAP HO BBOANTH IIEIOUE
He Tpedy

D AelicTBYA nep p niau @ oM
HATpMA Ha cabble PACTBOPHI TIEPMAHTAHATA KaJHA B CHIbHOIE-

HBIX JIEMEHTOB — TaKKe d'BllEK‘l'pOHbl np

B psany X cy

OMepa YMCJI0 dJIEKTPOHOB HA BHEIIHEM YPOBE
10, é ( ABy!

b UHCJIO 9JIEKTPOHOB ‘0 CJ104

0 yporm it cpeste, MOJYYHTH HEYCTONUMBbIE CHHUE PACTBO-
phl, P wmanranar(V) kaana KgMnO,.

Tloayuaior AHAT KAJNsA JNeKTP I OKHCJIe-

HHeM MaHrasata XJopom. B AHAT Kajus

P
VIOT KaK OKHCJIMTENh, JUIA TONYUeHHS XJI0pa i KHCI0po-

0 oAy P B

B BUJIE DJICKT i vpa

HUTh, 3HaTh NBHYIO
POBHS (AJ151 $-TIOJ(YPOBHS OHA paBHA ABY
~— mecTH, Ans d-NOAYPOBHA — JECATH,
Memannog

Za, B XMMHUYECKOM aHAIN3e, a B OBITY — KaK JeaHpuuupyiomee
CpesICTBO.

Jabopamoprwi onvem 21, Ko lo (o 23 u;pramu M ero

COCIMHeHI
1. 1T T¢ B 1P y HebO it Ky Mapranua
M npuieiite K HeMY y. Yro Bbl Hab. ? Tlpone-

JtaiiTe AHAJOTHUHBII OTILIT ¢ KYCOYKOM CTAIbHOM np;)aonoun.

B kakoMm cayuae ra3 Bel Bosee

2. O3HAKOMBTECH ¢ BHEIIHUM BHJIOM PA3JIMUHBIX COCAMHE"
HHIE Map B HOM XHUMUH.
Banumure B TETPaAb UX (POPMYJIbI, , pac-

TBOpHMOCTH B Bojie. Jloma ykaxkuTe obracTi HpUMEHeHHS.

3.K pacTBopy XJOpHMja Mapraiua npuieiite ménoun a0
BRINAjeHns ocaaka. OTMernTe 1BeT ocajka. To nponcxoguT
¢ HUM [P XpaHeHHH HA BO3AyXe?

4.B Tpu npodMpKH HaJelTe PACTBOP NepMaHraHaTa Ka-
susi. B nepsyio 106: paab: ii pacTBOP CePHOM KHC™
JIOTBI, BO BTOPYIO — BOAY, B TPETHIO — KOHIEHTPHPOBaHHbIH

I na HaTpu (1 P 1). 3aTem B KAKAYIO
;poﬁupxy BHECHTE 110 HECKOJBKO KPHCTAJUIMKOB CyJb(uTa
narpus. Yro el Had. ? C Te yp peak-
it

JU0A B 1 Meranast 1o6ouHbIX HOATPY!

. Tpu

. Ilocne nar

BOINNPOCHI M BAJLTAHHSA

. OxapaxTtepuayiite cBOifcTBA MADPranIa 1 06AACTH €10 NPHMEeHeH A,
2. [ 11

e, 4T0 Kaamsa — Te
VypasHenus peakuuii. B kaxoii cpesie okucanrensnas cnocoduocTs
aHaTa cnapno?

c pasy
ManranuT (Manranar(IV)) kansims CaMnOy, a npw geftcToun cons-

XJ0pHL Mapran-
T B 9THX 2

Te y peax-
IHH € YHACTHEM NePMARIAHATA KaJHs:

8) KMnO, + Na,S + H,S0, — S + ...;
6) KMnO, + KOH = 0, + ...;

8) KMnO, + NaBr + H,80, — Br, + ...;
r) KMnO, + KI + Hy0 —> I, + ...;

HOI it — XJ0p 1 o6paay
na(ll). Kakue coiicrsa

n) nponen + KMnO, + H,Oﬂb L
¢) Gyren-2 + KMnO, + H,80, ~ ...;
) crupon + KMnO, + H,80, = ... .

it uTo AHATA KAaJua B

TH OT KHCJOTHOCTH Cpeabl NPHBOANT K PasanunbIM npoayKTam.
Pacemorpure
KaJIHs Kak
TEJb i BOCCTAHOBHTE D,

B it pacTBop AHATA KaAHA HMeeT HeHTPANLHYIO peak-
unio cpebt. Kakoit BEIBOA 0 CHJIe MAPTaHIOBOT KHCIOTHI BB MOMKe-
Te caenaTs?

B kaxom na a08 — MnO, (mup ) man
MnCO, (mapr: it mmar) — Go. JNOAA Mapram-
na? Orper noaTBEpAMTE pacHETAMM.

11,

P! Ta
vio. Hasosure oknenn-

cnocob y A okeuaa mapranna(IV) us nepman-
TAHATA KAJAMA, HE HCHOAL3YA APYIMX PEAKTHBOB, KPOME BOABI.
11, ey
. Hammmmure y no

yiony
a) MnO, — Mn —> Mn(NO,), —> Mn0O, — MnCl,;
6) Mn — MnCl, — X — MnS0, — Mn(NOy),;

B) KMnO,— X — MnBr, — Y — MnO — Mn.
28,44 r

aHaTa Kaaus 10CH
27,16 r Teéppoit cxecy. Kakoit MAKCHMANBLHBIT 00LEM xa0pa (1. y.)
~ MOKHO NOJTYUHTS NP Ha 00 emeck 36,5% -it

ConsAnoit KMCAOTH (oTHOCTH 1,18 r/Ma) npu narpesanun? Kakoit
06bEM KHCA0TE! GyAET PH 9TOM H3pacXoioBan?
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PasHuIly MesKay d9Heprueil aroMoB mpu GONBIINX PACCTOAHM-

AX ¥ GHEpPrueil MOJeKyJbl B MUHUMYMe JHepreTHYecKoil KpuBoii
it xu. i ceazut
E = E(®) - E -

Yem Bostbille GHEPrUs CBA3H, TeM TPY/HEe PasopBaTh MOJICKYJTY
HA ATOMBI ¥ TEM IIPOYHee XMMUYECKas CBA3h. JHEePrus OANHAPHEIX
KOBAJEHTHBIX CBA3eil cocTapiser o6biuHo 150—350 &K/ MOJL,
JBOifHBIE ¥ TPOMHBIE CBA3H P 1
aHeprus cBA3M B Mosexyre CO — 1076 w13/ MO,

Kpome oHepriy, KOBAJICHTHbIE CBA3H B MOJIEKYJIaX Xaparte-

k

pU3YIOT Baer

obeil 2IeKTPOHHOM NAaphl K OAHOMY U3 aTOMOB.
it c K. 910
ANMHA pasHa AJHHBL

cBaau [ (T. e. PACCTOSIHUA MEXKAY AAPAMH ATOMOB) Ha 3HANEHME Hac-
THUHOTO 3apsiia ¢, KOTOPLIil OGPA3yeTcs Ha ATOMAX NMPH CMELIEHIIT
CBASK K OAHOMY M3 HUX!

[it|=t-q.
BexTop ro or ro 3a-
pAja K OT . Yem Gosbine SJIEKTPOOT
HOCTeil IByX ATOMOB, TeM BbIIIe MOMEHT ¥ TeM
CBABD.
Tlpu & X MOMEHTOB BCEX CBA3eil 1mo-

Hotmu, Hanpumep, mMo-

a H,0
@ﬁ\@
BeF, H,0

B obeux monexyaax X CBASH T. €.
BJIEKTPOHHAA M1apa CMelleHa K OJIHOMY M3 ATOMOB (moKasaHO CTpPeaKa:
MH), HO B Beno.vmpxoﬁ MOJIeKYJie IeHTPhI NOJIOKHUTEJLHOTO U OTpHILa”

3apAnoB 1 T O pasHLIX
cBA3eil KOMOEHCHPYIOT APYT APYra.

Teomerpuueckas (JOPMa MOJIEKYJ ONpEesAercs MIMHaMI
CBA3el ¥ BANEHTHBIMH yraamu. Baaewmubiit yzon — 10 yrol
MEMAY T X n ble aTo"
Mbl. BajeHTHbIE YIUIBL B DA3HBIX MOJIEKYJaX MOryT HpHHMMATD
amadenns B Auanasone ot 60 g0 180° (tab. 12). dopmy MHOrH*

P X J1 MOYKHO , ecjm CYHTaTh, 4YTO
SNeKTPOHHBIE NAPHI, NPMHA/JIEKAIIME ONHOMY ATOMY, MAKCH
ManbHO yAaneHsl Apyr or apyra. Ilpm srom VUHTBIBAIOTCH
BCe 2IeKTPOHHBIE Iaphl — I Te, KOTOPbie YIACTBYIOT B 06pasosa”
Hum cBAseil, u Henogesné B e CO, aToM
yIJIepoAa AeNuT ¢ ABYMS ATOMAMHM KHCJIOPOAa IO ABE nap®

Syuaor QunoabHbLl MOMeHm HoAeKYabt. MOJIERYIbI € OTAHUHBIM OT
noaspi

nexyna BeF,

11414 5 Crpoenue perects?

BasenTnie yran B

X

Tabauya 12
it

P

Pacnoaoskenue siep

Ilpumep monexyast Moaenn no:;enynu [
Jluneitrnoe Co, ﬁé’
VYraosoe S0, .<°>.
- 119°
TlpaBuasnstit it
TPeyroNbHUK BE i ’
Terpasaap

Tpeyroabaas

nupamMuga N

TaK 1

peaxims.

OINHAKOBO

POHOB. DTH Naphl MAKCUM
VIoJl MeMAy CBASAMH COC
Y.

SOITPOCHI M 3AITAHH

OJIbKO 3JIEKTPOHOB cojeprka
6) NC1,? Cxonpko ma mux mpy
AJIEHTHBIX CBA3ei? I

F Dueprus I'né6ea

Kak

COCTOMT M3 AABYX CAAraeMbiX: sHTaNBNHIiHOrO H 1
TS. Amenno onu

W rewnora,
YP&I,

3aBUCAT OT

u A X Ads 1060it XuMiye-
CKO# peaxiuu 1noA0GpaTL TaKMe yCJA0BHA, KoTOphie GyayT 6raronpu-
eé 13 Tab. 1

» B KAKOM

T'ud6ea

BO3MOKHO IPH:
1) yMeHbIIEHHY DHTAILINY, T. €.

nusA, & SHTPONHA Y
HOPO KMCJIOPOAA.
O

MM B IPHCYTCTBHH KATAIN3ATOPAT
2H,0, (4 = 2H,0(, + Oyy
TAK KAK IPH 9TOM BBUIEJIAETCS TEIIOTA, T. €. YMEHBIIAeTCH SHTAlL-

IO CPeay;
y 1.6
Ecamn oba atn TO
MOMKeT (no-Apyromy roBopsT —
) npu a060# pe. Hanpu-
mep, 2 JerKo p Ha cBety

BHJIHO, YTO

moryT TOJBKO MPH MOBBIIEH-
HO# Temneparype. Buibop onTHMAaNbHLIX YCJAOBMIT 0COGEHHO Ba)eH
JUIA TEXHOJOINYECKHX ITPOLIeCCOoB.

HeoGxoamMo uMeTh B BUAY, YTO TEPMOAMHAMHKA HE OTBEYAET HA
BOTIPOC O TOM, HOMAET J1u B a
TONBKO, JIH OHA B Muorne

HTO Ka-
Keres, Gym‘? OHM BOODIIE He MAYT. BHAUMT JU HTO, YTO TEPMOJAMHAMH-
ueckue pacuérel Gecnionesnn? Koneuno, ner! Ecom kakas-1u6o peax-
uus XoTs np: M He MAET M3-3a HUSKON CKO-
POCTH, TO MOJKHO KaKAM-TO

. 8K
karaausarop. Eciu ke

nponece —

BOABL M

B TepOK-

enn

uTOOBI Y3HATH,

EcJ1# e BRIIOAHACTCS TOJBKO OAHO M3 HTHX YCIOBHMIL, TO JUIA TOrO,

aHave-

WM HeT, HAZ0

HUA OHTA.
Boii

¥ 9HT

B IO~

TAS >

. Ecnn ke

Temiora

a SHTAIBINA

Bospacraer: AH > 0. Takas peakius BOIMOKHA TONBKO NpH 6ok
1IOM YBeJMUeHHH 9HTPOIHH WM NPH BHICOKON TeMimeparype, Koria
AS

(AS <0),
remnorsi: AH < 0, JAH| > |TAS|. B

), TO
c

TOr/A JI0JI3KHO BEIIEJATHCA MHOTO e
AP MOryT camMo-
P B 13.
Ta6auya 13
i npu XI P
MOTYT Nnp
Tenaora Durponun chonu;r ll];;miep ]
Bruiensercs1, | Yeeauuusa- | Ilpu mo6oit 2H,0, = 2H,0 + 0,
AH <0 ercs, Temneparype
AS=0 B
Botensiercss, | Ymensma- Tlpn Hu3KOil N, + 3H, = 2NHy
AH <0 ercs, Temneparype,
AS<0 Korza
e o e |AH| > TIAS| TARR 047 :
Tl y Tipu ii | CaCO,=CaO +CO:
AH >0 ercd, TeMneparype,
AS>0 Korza

TAS > AH

11 A5 6. Teope:

pemu\ﬁﬂ

AR IS T0 He
ATATMBATOP M HAJI0 CO3AATE APYTHE YCIOBUA NPOBeAeH A TPonecca.

BOINMPOCHI M 3ATAHHU A

. Yxamure P
a) CaCOy ) = Ca0y,,) + COy (i
2003

2. Tosipaenne KM3HN Ha Bemye CONPOBOXAAIOCH YBETHYCHHeM HH-
- (hopManuu i GHLIO BOIMOKHO TOJABKO 38 CYET NPHTOKA SHTPOMHI

‘uapne. Ouennre ckopocrs poera sprponnn 3eman (Jx/(K « ¢)), ec-

| 2 10TOK it P! 10% Br/m?%. Cpenuioio
- Temnepatypy 3eman npumuare pasuoii 0 °C.

. VMeHbIIeHHE 9HTPOINH IpK

Wi

MOMKeT ObITh eéy 38 CHéT XMMHYe-
| CKHX i npn
Te3e M NPH MOJHOM OKHCIEHHH OJIHOIO MOJIA IJIIOKO3bI, HCIONABL3YH

| CaeAylonme Jannble.

S Jk/(nom-K) |
205 A




Kosonna cuuresa
Xonoauanuik

—» Boaa

TypGokoMupeccop

Ammitax

A3sorosopopoanan Cenaparop

cMech

Lupxyaspusii
Kommpeccop

Ha CKAAN

YyebHuk 11 knacca.

YrnybsieHHbIM YpOBEHb

IMonyuenne ammuaxa NpHMC
pa. Kosounel cunresa paboraior
CKOJBKHX JIeT, 10CJIe Yero ux per
JIM3ATOP.

BOINIPOCHL H BAJIAHH

1. Oxapaxrepuayiite npouecc npom
LI XHMHYECKOTO NPOMIBOACTE
2. Chopmyaupyiite yciaosus, npu
MaxkcuMmanbubiM. Kakoe #3 aTux )
PaHU3ALUH TIPOHABOCTBA ¥ ITOYE!
3. Pacckaxknre o6 yerpoiicTse Kool
1. Ilpu narpesanun g0 800 °C anmy
| crea. Kak 8ol gymaere, yekopur 2
sKeseanoro karaauaaropa? OGocn
5. HMayunre pucynox 166, npocaex
CMecH, PACCKayKHTE O HA3HAYEHH)
6. Y70 CAYIKNT CHIPLEM AN NPOHBBC

IlpryASpHbIi ras

Puc. 166. [Ipon3BojcTBO aMMHAKA

A30TOBOOPOIHYIO CMECH 110/] BLICOKHM JlaBJIeHHeM, coananae: I

MbIM KOMIIPECCOpOM, MOMAIOT B KOAOHHY cunmesa (p|
Oua npezcTaisier coboif TOJCTOCTEHHBIH WHAMHAD Bbi |
10 210 18 M, BBINOJHEHHBII M3 CTAJIM ¥ 3AKPBITHII ¢ TOPI|
HBIMM KpbikaMit. CMech NOCTYNAeT B KOJIOHHY CBEPX]
JMT MeNly KATAJM3aTOPHOI KOPOOKON M BHEIIHeH
peakTopa, 3aTeM MeXAy TPyGaMiu TenjiooOMeHHHKa
110 HEeHTPaIbLHOIN TPyOe KaTAIU3ATOPHOM ropobkn. Ilpu
narpesaercs 0 450 °C u ganee BCTYNaeT B KOHTAKT ¢
saTopoM. B Xojte peaknuu TemMneparypa rasa Bospaci)|
mepro Ha 100 °C, M30LITOK TErJIOThI ucnoni,:;yewn k
rpeBa a30TOBOIOPOJIHOI CMeCH, MOCTynawueil B KoJIo
Teaa. 2

Jlazke npu cOGIIOACHUM ONTHMANBHBIX YCHOBHIT CHH|
Muak npespamaercs He Gosee 20% a3oTOBOAOPOAHOM ¢
BBLIXOJIe M3 KOJIOHHBI CHHTE3a PasoBylo CMeCh OXJaKAa |
30BaBIIMIICA AMMHAK OTAEJAAIOT B cenaparope, a Henpd|
BaBIIMe MCXOAHBIE BELIECTBA CIKMMAIOT /10 MCXO/IHOIO |
UMPKYJIAUHOHHBIM KOMIPECCOPOM ¥ BHOBbL NOAAIOT B |
Takas cXxeMa OpPraHM3alMK POLECCa HA3BIBACTCH LM
onnoil. Mcnonp3oBanne NPUHIMNA IHPKYJIANMH O3B0
JMYUTH BHIXOA aMMHaKa 10 95% .

Xumuueckas T’

’ 7. Kaxoii 00éM BO31yXa HEoOX0AMM
ecan BeIXoa npoaykra 95% ? Cou |
asier 78% (no oosémy). OH

‘ 8. CoBpemeHHast KOJOHHA CHHTE3a ¢
muaxa. Menoasays aanusie o ex

BHaueHne KOHCTAHTHI AMCCONMALMN KOJMYECTBEHHO XapaKkTe
pHU3yeT CHJIY KHCJIOT: HeM MeHbIIIe KOHCTaHTa, TeM caabee KnCIO-
Ta. ﬂ)l}l XapaKTepUCTHKHN CHJIBI KHCJIOT HCIOJIB3YIOT TaKMXe OT-
puLaTenbHBIN Jorapu(dM KOHCTAHTBI AMCCOLMALMM, KOTOPLIH
HA3BIBAIOT MOKa3aTejeM KMCJIOTHOCTH:

PK,=-lgK,.

Yem Gospine pK ,, Tem cnabee kucaora.

AHATOTHUHBIM Dﬁp(\-’iOM BanMChIBAIOT BhIPAXKEHUA JJIA KOHC
mawnm duccoyuayuu ocnoéanuii. Hanpnmep:

TIOH &= TI" + OH;

K, [TL0H ]
[TIOH]
rie nugexc b (basic) 0603anauaeT OCHOBHOM THII AMCCOMMATINH .
Jlns xapakTepMCTHKM CHIBI OCHOBAHUIl MCTIONB3YIOT TAKIKE
OTPHULATENBHEIN JOrapu(M KOHCTAHTEL JUCCONMALNY, KOTOPbIH
Ha3BIBAIOT IOKABATEIEM OCHOBHOCTH:

pK,=-1gK,.

Yem Gonsine pK,, Tem ciabee ocHOBaHHE.

KoncrauThbr JAMCCOLMALMMA KUCTOT M OCHOBAHMM HE 3aBUCAT OT
MX KOHIeHTpauuu B pacTeope. MCnoab3ys aTo CBOUCTBO, MOKHO
HaAUTH COCTAB pacTBOpa n1000# KUCJIOTHI UM OCHOBAHMSA, €CJN
M3BeCTHA MX KOHUEHTpanusa.

Paccunuraiite pH pacTBopa YKCYCHOII KHCJIOTHI C
Kouuenrpanueii 1,5 mosas/n. KoncranTa aucconuanmmn CH4COOH
pasua 1,7-107°.

v me i
CH,COOH &= CH,C00" + H".

Tycrs ma moms paamoxmioch x Momb/a CH,COOH, rora o6
pasoBazocs 110 x Mok /1 anerat-nonos CH,;COO™ n nonos Bogopona H",
a KOHLEHTPAIMA CAMOM KHCJIOTHI, OCTABINEHCA B pacTBope, cOCTABAT
(1,5 — x) Monb.

Pemenmue.

Hexonnan Berynuao Pasnosecnast
Yacruua KOHIEHTPAaus, B peaKumio, KOHIeHTpansi,
MO /2 MOaB/ MOan/ 1
CH,COOH x
CH4CO0 0 %
H 0 (3
X KM pp:numi!

Puc. 183, Antubnorusn: a

NeHMUHIAHHEB, O nehanocnopunsl,

S ACITHPHH' KOMIIEKC

1
C—OH

0—C—CH;
é Puc. 184. Acnupun

JKUTCA B MBOBOI Kope (oT aar. salix — wmsa). [as noxyuenus
ACIHMPHHA HEOOXOAMMO NpoBecTH HTePHMUKALNIO (DeHOTbHO
PHAPOKCOTPYNMbLL. JIAs 9TOr0 CalHUMAOBYIO KucJIoTy obpaba-
THIBAIOT VKCYCHBIM AHIHADHAOM.

E Jhofioe neKapcTRO NPH NPHEME BHYTPH MOMHMO JeMeOHOro neier-

TlogcTaBuM paBHOBECHBIE KOHIEHT|
CTAHTHI AMCCONMALMM YKCYCHOI KHC.

AlMM B BRIDANGEHHE /IS KOH-
OTHI:

[CH,;COOH~|-[H']
L [CH4COOH] (1,

| K, - =1,7-10°5,
~x)

Pelns KBajpaTHOEe ypaBHeHHe, Haxoaum: X = 51073, Dro e
YPABHEHHE MOYKHO PEIIMTH NPHOAHKEHHBIM CIIOCOGOM, € AMETHTh,
MTO YKCYCHAA KMCJI0TA — caabas, HosTOMY AMCCOIUMPYET ML MAJAs
eé vacth, nostomy x « 1,5 u B TeJe MOKHO Opetn

~ mepemenoii x:

¢
K, ;1“— =1,7-10°3,
x= 151,710 =5,0-10-%.
KOHIIeHTDAIIS HOHOB BOAOPOAA B PACTROPE:

[H']=x=5,0-10"3 moan/x.

Bogopoansiit nokasarean: pH = —lg(5,0-10°%) 2,3. Jlanubrii
ICTBOD YKCYCHO# KHCJIOTHI HMEET IPHUMEPHO TAKVIO JKe KHCJIOTHOCTH,
|KAK ¥ IMMOHHBIIT COK.

Orser. pH=2.3.

Ha KHCJI0T CBA3L MEKAY KOHC-
TanToit aucconnanin K, ¥ CTENEHBIO IMCCOMMAIINM (L — €118 OAHOM
BEJMUMHOI, KOJHYECTBEHHO XaPAKTePH3YIOMIell mponece pacnaja Ha
uonst. H uTOo Cme duc T 10110 MOJIe-
KyJ1, pacnaBIIMXcH HA MOHBI, OT 00111ero yncaa Mosexkyl. Pakruyeckn
OHA IIpeCTABAAET COBOI BHIXOM IPOAYKTOR B IPOILECCE HC

PaceMoTpuM 0aHOOCHOBHYIO Kucaory HA. O6
HYI0 Kouuenrtpanuio uepes c. Ilo
AWK, TUCCOLMAILMH NOABEPraeTCs o€ MOJIbL/J KHCJIOTHI, U IIPH 3TOM
Obpaayercs 1o ac Mosk/n nonos A~ u H'. PaBHOBecHbIe KOHUEHTPa-
wan: [HA] = (1 - a)e Moan/a, [A-] = [H*] = ac Moas/a (raba.

Ta6auya 15

Berynuiao
D, Hexonnasn Pasuosecuas
opmy.ia B peaKiuio
KOMIeHTPaIH, e KOHUEHTpPAIHs,
"acrui (0Bpa3osanocs),
MOaL/ 2t MOJB /2
MOaB/a
HA ¢ ac c—ae=(1-a)
A 0 ae ac
H* 0 ae ac

ﬁ"huwcme paenosecue 6 pacmeopax

30€3KHO BLI3BIBACT ¥ MOBOYHBIC dQMPEKTHI, YACTO HeKena-
19 opr H D, (pue. 184), nogobuo
uecTsaM ¢ KHCAOTHON (yHKuUMEiT, MOXKeT BRI3BATH Paapa-
scToit 060a0uKH xeayaka. YTobb nabeskaTh ITOro, peKo-
MCIOABL3OBATE KAJMITHYIO WM MAPHHEBYIO COJb ALeTHICA-
KHCAOTHL. B OT/HUME OT TPAAMIMORNOrO acHupHHA, OHI
Ha BKYC, XOpoumo PacTBOpHUMBI B BOAE,
), UTO ACHHMPHE ¥ HEKOTOPBIE APYIHEe AHAILIETHKH MOAaB-
Ible CHIHAJILI B CAMOM MX HCTOYMHHKE. Tﬂl\'. ACNHPHH OKa-
rubnpyomee aefictie Ha (PEPMEHT HUMKIOOKCHIeHA3Y,
‘BevaeT 3a He BelecTs, 1 HYyBCTBM
HepBHBIX okouuanuii. Ilooromy npuém acnmpuna npuso-
yroasomenmy apdexty. Muorne ananwrernkn obaagaor
FHBOBOCTIAJINTEILHLIM M HAPONOHMIKAIOMINM AclicTEHEM,
ca PACTBHEM PDACIIHMPEHHA COCYIOB KOMH, BO3pacranns
HUA N yBeanuenus rensooraaun. He caeayer anoynorpe6-
MOHMMKAIOUWIMM ACHCTBHEM AHAJLIETHKOB: NOBHLIICHHAR
a OTO 3AMMTHAA PeaKUNA OpranuaMa, u noaromMy 1no-
€ MOKeT MMeTh oTpuuaTenbHbI pesyavrar. [Ipuém Tat-
breTHKa ne l(‘L'Dl)(.)])rl-'H"" JHUIL TIPH OMeHb BBLICOKOM TeMne-
me 38 C), koropas cKasnBaeTcs HeGAATONPHATHO Ha CO-
wranuama. [Homumo ACIHPHHA B KANeCTBe aHaALIeTHKOB
HMEHAIOT NPOH3BOANBIC IeTePONMKANYECKOro KeToHA Ny~
HANBIMH), & TAKIKe aMuA napa-amusodenona (napaie-

wie cpedemea
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YyebHunk 11 knacca.
YrnybsieHHbIM YpOBEHb

3AHUMATEJIBHBIE OITBITHI
N CUHTE3bI

31ech NpUBEJEHO ONMHMCAHME ONBITOB, KOTOpPLIE MOIYT OBITH
OCYIIECTBJIEHBI HA (DAKYJIBTATHBHBIX 3aHATHAX MO XMMHUH MM
[MOKA3aHBI BO BpeMsl XMMHYECKHX BeuepoB. OIKCIHePHMEeHTHI,
OTMEeYeHHBIe 3HAKOM A, TTPOBOAUT YUHUTEb B BRITAKHOM mKady.
Onucanne onpITA C yKa3aHUEM NOCJIe10BATEILHOCTH BCEX IIPOBO-
JMMBIX ONepanuif, a TakKe KOJUYEeCTB PEAreHTOB HA3bIBAIOT Me
modukoii. OnbIThl, CTABALHE CBOEH 11eJ1bI0 NOJIyUeHNe U Bbljesie-
HHE TOrO MJIM HHOTO BeIllecTBa, Ha3bIBAIOT curmesom. Meroanknu
npenapamuenblX CuHmMe306, T.e. CHHTe30B, B KOTOPBIX Tpedye-
MOe BeecTBO 00pa3yeTcs CoO 3HAYHUTEIbHBIM BBIXO/IOM, IIpUBEje-
HBI B CIeIHAJIBHOM JuTepaType. Onucanna HEKOTOPBIX NpocTeii-
LIMX CHHTE30B Bl Hali/IETe B 9TOM pasjieie.

ITepen nposejiennem cuHTE3a CAEYeT O3HAKOMHUTLCA CO CBOI-
CTBAMM I0JIy4aeMOro BeleCTBa — TeMIepaTypaMy IJIaBJeHuA 1
KHUIIEHHMA, [BETOM, PACTBOPMMOCTBIO, & TaKKe 00JacTAMM ero
npuMeHenus. BajkHo 3HaTh, HACKOJBKO 3TO BEILECTBO A/IOBUTO,
KaKO# BpeJl OHO CIIOCOGHO HAHECTH OPrAHM3MY, KAKOBbI IIpaBHJIa
oOpaleHus ¢ HUM i Mepbl 1IePBOii MOMOIIH Npy oTpasjenuu. Jla-
Jiee cie/lyeT BHUMATEIbHO MPOYHTATE METOJINKY, HATIMCATD YPaB-
HEHMe PeakIuy M, MPOBeAs PAacuérT, OUEeHHUTh, B KAKMX KoJuue-
CTBEHHBIX COOTHOIIEHMAX OepyTca peareHTh! (B CTeXHMOMETpH-
YEeCKHMX MJIHM KakKoe-TO M3 BelllecTB PEeKOMEeHJI0BaHO B3ATbh B
u3bpiTke). [Ipnunaet aToro ciaeayer obeyaurs ¢ yaurenem. [locue
9TOr0 HAIMIINTE B TETPAJAH CIIMCOK PEAKTHUBOB, MOCY/bI 1 Jabo-
pPATOPHOro 06OPYAOBAHMA, HEODXOANMBIX JUJIA IPOBEICHUA ONbI-
Ta. CocraBbTe nJan paboTel, OGCYAUTE €ro ¢ y4uTejeM H ¢ ero
paspenieHnsa npucrynaiire k cunresy. Ilocie sasepimenus pabo-
ThI B3BEChTE BBIJICJIEHHOE BEIIeCTBO M ONPEJIeJINTe ero BEIX0/. 3a-
Alaya XMMHMKa — He TOJIBKO CHHTe3MPOBATH TO MJIM MHOE BelecT-
BO, HO M OIIpeJeJINTh €ro cocTas, T. €. npoaHaansnposars. ['oTo-
BACh K pabore, 3apaHee noaymaiiTe, Kakue KauyeCTBEHHbIE
pPeakI My Bbl MOIJIM OB MCIIOJIBL30BATE JJIA ONpPEAeJIeHHA CoCTaBa
BeuiecTsa.

Kpucrajpauszanus

M3 NMepechIleHHoro pacreopa

B konby HaceimbTe 25 r anerata HaTpuA (COJIb YKCYCHOM KHC-
J10TH1), npudaBbTe 15 MJ BOABI H HarpeiiTe 10 paCTBOPEHUA COJH.

BareM 3akpoiiTe eé JmcToM GyMaru M OCTABBTE OXJAMKAATHCH.
Korzia pacTBOp OCTBIHET 0 KOMHATHON TeMmepaTypbl, OpochTe

BanumamenbHbie ONbIMbL U CURME3v!

HOCTh, DHTAJNBIINA UCIADEHUHA, PACTBOPUMOCTE B BOJIE, laBJIeHHe
napa, rnokasaTeJib IpPeJOMJIeHUS, KOB(pq)Ml!MeHT pasjaenenns
MeXKAY OKTAHOJIOM M BOJOM (XapakTepusyomuii ruipododHoCTs
Bell[ecTBa), KOHCTAHTA KUCJIOTHOMN AMCCOIMAILNN, YHCIO AKIen-
TOPOB BOAOPO/ia (ATOMOB KMCIOPOJa M a30Ta), YHCJIO ATOMOB BO-
JIOpOJia, CIIoCOOHBIX K 06pa30BaAHMIO BOJOPOHBIX CBA3EN, U JID.
Bce 6asp1 ganabix CAS cHabKeHbl COBPEMEHHBIMH CHCTeMaMuU
IIOMCKa M aHAJIM3a JaHHBIX. PaccMOTpUM B KauyecTBe Ipumepa,
KaK OCYIIeCTBJIACTCH IOMCK JAaHHBIX [10 MOJIEKYIAPHOI (hopmy.ie
BelecTsa, HanpuMep 6pombensona. B coorBeTcTByIOIEH CTPOKE
CHCTeMBI IONCKa BBOAUM MOJIEKYJIsAPHYI0 (hopmyay c6hbbr, npu-

Puc. 219. Kpucraniausanus nepecslenHoro pacTBopa anerara
HaTpus

B HEro KpUCTAJIMK anerara Hatpua (puc. 219). Yro e Hab10-
naere? ITorporaiite AHO KONOBI pykoit. Kak namenuaach remmne-
parypa pacTsopa?

IHonyuenune manaxura

Boapmure 10 r Mmegnoro kynopoca u 4,2 r KaabIuHHPOBAHHOI
coawl (mam 3,4 r nuTheBoit coan). Kaskayio nasecky nepesecure B
OT/eNbHBII cTakaH u pacrBopure B 50 Ma Boabt. Ilonyuenuble
pacTBopsl cieiite B Goabioit crakan. Harpesaiite pacTBop 10 Tex
nop, noka obpasoBaBimIMiica roJy6oii 0cajok He IPEeBPATHTCA B
3es1énplit. Ocaziok OTPUILTPYITE N POMOIiITE BOOI.

ITonyuenne eae3HOro Kynmopoca

BosbMuTe HaBeCKy JKeJe3HbIX ONMI0K Maccoit 10 r, nepenecnu-
Te eé B crakan Ha 200 ma n npuaeiite 50 ma 20% -ro pacrBopa
CepHOi Kuc0Thl. CTakaH ¢ PACTBOPOM MOCTABLTE HA METAJLJINe-
CKYIO CeTKY M OCTOPOKHO HarpeiTe ero mjamMeHeM CIMPTOBKM
MJIM TTOrpy3uTe B ropsauyio soay. Korja skeseso nepecraner pac-
TBOPATHCH, NPOPUIABTPYHATE rOPAUHIT PACTBOP M OCTABbTe (DMIBLT-
paT MeJIeHHO OXJIa’KaThCA. 3aTeM IOMECTUTE ero B KpHCTAJIH-
3aTOp €O JIbAOM. BhIeIMBIIMECH KPHCTAILIBI JKeJIe3HOT0 KYIIopo-
ca OTUIBLTPYIiTe, OTOKMHTE MENKAY JUCTAMH (DHIBTPOBATLHOI
OyMaru ¥ MOMecTHTe B IJIOTHO 3aKPBIBAIOILYIOCH CKISHKY .

IToayuenne ropbKoit cosn

Hagecky okcupa Marsusi Maccoif 5 r nepeHecuTe B CTAKAH M
npuseiire 55 ma 20% -ro pacreopa cepHoit kuciaorst. Ilonyuen-
HBIIT pacTBOp NpodmabTpyiiTe, huabTpar nepeseiite B papdopo-
BYIO HaLIKY M BeInapsTe. CyXyIo COJIb IOMECTUTE B CKIAHKY.

Banumamenviuvie OnvimvL U cunmMeEIbL

INPAKTHRYM

Ucnonbaya yuebuk 10 kjacca, BCIOMHHTE TIpaBHia
6eaonacHocTH mpu paborte B tabopaTopuun u npasuia obparieHus
C BelecTBaMu.

ITpaxmuveckas paboma 1. JKCIepUMeHTaNbHOe penre-
Hue 3a1a4 o Teme «l'ajmorensi»

Pearxmuebt: consnas KUCI0Ta; XJIOPH/bI IMHKA, HATPUA, Ga-
pusi; OPOMUJ HATPUSA; MOAMABI HATPUS, KAIUA; KAPOOHATHI HAT-
pus, Maraus; cyabpar HaTpHA; HUTpaThl cepebpa, csunna(ll);
ocdar kanua; XI0pHas Boaa; GPOMHAA BOAA; MOAHAS BOJA; IIMHK;
OKCHJ{ MATHUA; TBEPAbINA KapboHAT HATPUA C IPUMECHIO XJIOpHAA
HaTPHA; KpaXMaJbHBIH KJeicTep; JakMyc.

1. Ilosyunre pacTBOP XJOPHAA MATHUA TPEMA DA3JHUUHBIMU
cnocobamu. Hamumure ypaBHeHHs peakIuii B MOJEKYJIADPHOM
¥ COKPaIEHHOM HOHHOM BUJE.

2. Jlokaskute, 4TO B COCTAB COJNAHON KHCIOTHI BXOMAT MOHBI
BOJIOPO/Ia ¥ XJIOPU/I-MOHBI.

3. [TonyunTe MOAHYIO BOAY M3 PACTBOPA MOAMAA HATPUS (Ka-
nus). Jlokaxkure obpasoBaHue Moja MPU MOMOIIM KayeCTBEeHHOM
peakIuu.

4. OnbITHBIM TYTEM JOKaXKUTEe, YTO BHIAAHHBINA obOpasel Kap-
GoHaTa HATPUA COAEPHKUT NPUMECH XJIOPU/A HATPHSI.

5.B TpPOHYMEpOBAHHBIX TPOOMPKAX HAXOJATCH PACTBOPHI
XJIOpUja IUHKA, MOAMJA Kajus, KapOoHaTa HATPUs, CONsHAsS
KHCJI0Ta, MoAHAaA Boja (BapuaHT I); pacTBopsl XJopuzaa Hat-
pud, noauaa HaTpus, dochara Kanua, 6poMHas BoAA, CONAHAN
guciaora(BapuanTt II). OusrrasiM myTém onpejesnure, B Kakoi
npobupKe HAXOAMTCA KaXKAbli pactBop. Hanummure ypasHenus
peakIuii.

6. Bocnosib30BaBIINCH PeAKTHBAMHY, MMEIOIMMUCS Ha CTOJIe,
NPOBEJINTEe PeaKluM, KOTOPHIM COOTBETCTBYIOT CJEAYIOLIUE CO-
KpaIléHHbIe HOHHBIE YDABHEHM:

Ag* + Br = AgBr|; Pb2' + 21" = Pbl,|.

Ilpaxmuueckas paboma 2. DJKcnepuMeHTAaNbHOe pere-
HHUe 337124 10 TeMe « XaJbKOIreHbI»

Peaxmuewt: consinas, cepHas KNCJIOTHI; Cyab(aTbl HATPUS,
marnus, meau(Il); cynedur HaTpusa; cyabhus HaTpus; kapboHaT
HATPUA; XJIOPUABI Kaablusd, GapusA; YACTUYHO OKMCIEHHBIN Ha
BO3/yXe INOpOIOoK cyiabhura HaTPUA; PeHONPTANENH; JAKMYC;
6pomHuas Boga.

Ilpaxmurymn




Ipunowenue 2

K THI MU KHCIOT 1 wii npu 25 °C
Kucaora K, (pK,) K, (pK,) K;(pKy)
H,S0, - 1,1:102(2,0)
CCl,CO0H | 2,2-10-2(1,7)
H,80, 2,0-102(1,7) | 6,3-108(7,2)
H4PO, 7,2-10-3(2,1) 6,2-108(7,2) | 4,6-10-13(12,3)
HF 6,7-1074(3,2)
HNO, 5,1-104(3,3)
HCOOH 1,8-1074(3,7)
CH,CO0H | 1,7-10°(4,8)
H,CO, 4,3-1077(6.4) | 4,7-10711(10,3)
H,S 1,1-10°7(7,0) | 1,2:10-13(12,9)
HCIO 2,8:108(7,6)
C4H,0H 1,0+10-19(10,0)
H,0 1,8-10°16(15,7)
Ba(OH), — 0,23 (0,6)
Ca(OH), — 5,9:102(1,2)
Fe(OH), 1,2-102(1,9) | 5,5-10-8(7,3)
NH, 1,7-10-5(4,8)
Zn(OH), 1,3-10°5(4,9) | 4,9-10-7(4.3)
Al(OH), 8,3:10%(8,1) | 2,1-10°(8,7) 1,0-10-°(9,0)
Fe(OH), 4,8:10°11(10,3) [ 1,8:10711(10,7) | 1,5-10-12(11,8)
]

Ipunoxcense 3

TIpousseenus pacrsopumoctn semects npu 25 °C

Konuenrpauns
Bemecrso np HACKIIEHHOTr0
pacTeopa, MOJb/1
CaS0, 3,710 6,1-10%
MgCO, 7,9-10°6 2,8-1073
Mg(OH), 6,8-1012 1,2-10*
CaCOy 4,4-10°7 6,6-10°°
- Hurepuer-pecypest
151 BHEK. it u ca ABHOI pab
[ http://elementy.ru/
Hayuso- it IpoexT [ it Haykn» (puan-

Ipunoxcenus

=

Ka, XMMHs, MaTeMaTHKa, ACTPOHOMMSA, HAYKM O JKM3HM, HAYKH O
Bemse). HosocT HayKl, KHUTH, Hay9H! TATBH, JEK~
MM, SHIIUKJIOTIe/INH .
http://potential.org.ru/
CaiiT HayuHO-TIONYAAPHOro KypHana «[lorenumans. HKypuan nana-
éres ¢ 2005 1., ¢ 2011 r. — pasjen « XuMua».
http://www.hij.ru/
Caur Hay Ton VP!
¢ 1965 r.
http://www.chemnet.ru/rus/elibrary/
Ompmna aMeKTPOHHAA OuMOIMOTEKAa XMMHMYECKOro mnopraia
DJIEKT yuebHBIe 1 MHPOPMALHOHHBIE
JTBI :um u yuureneit. B meil MOKHO HaiiTH
yueOHMKM 1O oOmieili M HEeOPraHWYecKoil XuMuH, OpraHuYecKo
XUMHHM, MyJIbTHMeANA-MATEPHAIBI, & TAK/Ke 3a/a4M XMMIYECKHX
c 3ajauu BCTYIH' X Ans
AL IS no HH
KOJJIEKIIHH BHJIEOPOJIMKOB

«XUMHS 7 KUBHBY , H3AETCH

;‘m” HKe, ApKHe
¥ MHTePaKTHBHBIX 3D-MiocTpatmii.
http //www.chem.msu.ru/rus/olimp/
b1 06, ‘M

5 M. i

it ropos-

ckoﬁ
HBI 3aia4y JBHBIX TYPOB, MOAPOG-
HBble PellleHus, CIIUCKHA 1 cpm-orpac]mu nobeauresei.

http //chem.olymp.mioo.ru

B EPBYI0 04e-

pe;(b Ha NOATOTOBKY K omiummmu‘ Beex YPOBHEH — OT IIKOJIBHBIX
Caitr OrpoOMHOE KOJMYeCcTBO 3aaad,

A0 MEMAY
CrPYNIHMPOBAHHBIX KaK 10 TeMaM, TaK u 110 omamnuazam. Ilo scem
XUMHUH it JU
n sazau.
http://www.nanometer.ru/
Ilopran no uam. O« neap — obpa3so-

BaHUA B 00JIACTH HAHOTEXHOJIOrMIi U MOATOTOBKA K MHTEPHET-0IHM-
nmnaje 10 HAHOTeXHOJOTHAM.

http / /webelements com/

M ux cnom:-raax
http://periodictable.ru/

PycCcKOASBIYHBIIH CANT O CBOMCTBAX XMMUYECKHUX DJIEMEHTOB.
http://www.cas.org/

Caiit Chemical Abstract Service — camblii aBTopuTeTHBIi HHbOPMA-

IMOHHBI B MHPe XMMIH HHTEPHET-pecype (CailT nIaTHbIH).

470 Ba empanuyamu yweoHura

ITPOEKTHAS NEATEJBbHOCTD B

IIpuMepHBIe TeMBI 15 IPOEKTHOM /1esITeTbHOCTH

1. Mceaeiyem crapeie cTékaa

Dxeneprel otamyaior créxaa XIX B. or Gosee HOBBIX, MCHONL3YS
yasTpaduoserossie gyun. Crapbie cTéKIa B yILTPa(QHOIETOBBIX Jydax
CBETATCA 3eJEHBIM cBeTOM ((hayopeciupyior), a 0GBIYHOe OKOHHOE CTeK-
70, caenannoe B XX B. UM B HAacTOsIee Bpems, — HeT. Yo rakoe day-
opecuennusa? B uém cexper (u1yopecieHiny cTapbixX cTéKoa?

2. Mukp JLSE P it

B cocras BXOAAT -
MeJb, Maprafeil, IHHK ¥ ap. Mui 6. n
AM, B [IOYBE HX YaCTO He . Ipex MHK-
PODJIEMEHTOB B IOYBY.

1. CpesieTBo oT roJioséna

BuMOit yIuLbL KD X TOp! i1 CONBIO M
XJ0puoM Kaibuus. B conn oBepx Bere-
crea. Kak Biuser coib Ha cpely Hamero ( é
HACAIK/ICHHA B0 A0POT, JIAITB IOMALIKIX HKHUBOTHEIX, NO/OMIBA! o6y~
8u)? Yem aro M an

Ha MeHee BpeJHbIE U1 OKpyXKalouleil cpeisl, HO TAKJKKe MOMOraiomnue
BopoTbes ¢ rosoaeaom?

AT OpbI

W3BecTHO, YTO COK YEPHMKYN HJIH CBEKJIBI MEHAET CBOIO OKPACKY 110~

nobHO TAKMYCY. Yem aro shiasano? Haiiaure npyme TAOABI ¥ JIUCTHS
COK PLIX MOMKHO opa.

5. Hys#HO JM 3aMeHHTH CHHTETHYECKYI0 BAHWJIb HATYPab-
HOM?

B it B KOH/W M B riasm-

CEIDKH saunanH. I i BAHMJIMH TIOTyqa-

m’r W3 CTPYYKOB BAHUJIM, & CHHTETHYECKHIT IIPOUBBOJAT B TaGOPATOPHH.

B marasmse MOKHO npnoﬁpec‘rn KaK MOpoUIOK BAHWJIHHA, TAK U MJIOb!

Banmin. Kaxomy OHM nesxar? I1 TeCh M3
CTPYUKOB BBIETNTH u ero ¢
cxnm. Hax CBOM o M MCTIOAB30BA~
HU#A HATYPAIBLHOI BAHMIM BMECTO cunTeTIYECKOI.

6. T VIO KpacKy

Macmmau Kpacka coboit cy

) B opr VIOLIL e 1Ber,
phIiT BAM HD " ur

ero noayuurs. Mayunte NPOMBIIIICHHEIE TEXHOJOTHN H3IOTOBACHHS
kpacku. [Tonpobyiite noayunTh Kpacky B 1abopaTopun.

Ilpoexmuasn desmenvrocms 471



XapaKTepHble 4epTbl yyebHnkos n YMK
10 n 11 knaccoB. YrnybneéHHbIN YPOBEHDb

< Xnmus B y4ebHUKaxX — pearnbHas, a He DymMmaykHasay.

< bonblLoe YMcno BONpocoB, 3a4a4 1 ynpaxxHeHnU. Tpu
YPOBHS. ECTb OTBETHLI HA pacyeTHbIE 3a4a4n B
y4yebHuke 11 knacca. EcTb 3agayum cooTBETCTBYOLLME
ONnIMMNagHOMY YPOBHIO U YPOBHIO JOMOSTHUTENBHBLIX
BCTYMNUTESbHbIX UCMbITAHUW MPU NOCTYNSIEHNN B BY3bl

< borbLuoe Yncno nabopaTopHbIX OMNbITOB
(13 onbiToB B 10 knacce 1 29 onbiToB B 11 Knacce).

< bonbLLOe YnCno NNCTpaLnm
(152 pucyHka n 32 cxembl B 10 knacce u
219 pucyHkoB 1 10 cxem B 11 knacce)

<« OTnn4yHoe odhopmrieHve. LiBeToBasi nepenada oKpacok
OYeHb BbICOKOIO YPOBHS. 89



a

Pabo4yue nporpammbl

N

y4yeOHoro npegmeTta « XuMuUs»

A\

K YMK no xumuu B. B. EpeMuHa,
H. E. KyabmeHko, A. A [1po3aoBa,
B. . TepeHuHa, B. B. JlyHuHa

/
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YMK no xumuu aBTOpCKOro Kkonnektusa MIly
(uspatenbcTBo «[lpoda»):
Pabouue nporpaMmmsl

XuMmua. 8—9 knaccebl: paboyasd nporpamMma K JIMHUU
YMK B.B. JlyHuHa: y4dyebHO-MeTOAM4YecKoe nocobue /
B.B. EpemuH, A.A. [Apo3posB, 3.10. KepumoB. — M.:
Apoda, 2017. — 139, [5] c.

Xumua. bazoBbin ypoBeHb. 10—11 knaccel: pabouasd
nporpaMmma K nnmHum YMK B.B. JlyHuMHa: y4ebHo-
MeToanyeckoe nocobume / B.B. EpemuH, A.A. [1po300B.,

N.B. EpeMuHa, 2.10. Kepumos. — M.: Apoda, 2017. —
104, [1] c.

Xumua. YrnybneHHoln ypoBeHb. 10—11 Knacchl:
paboyas nporpamMma K nnmHumn YMK B.B. JlyHUHa:
yyebHo-MeTOAMYeckoe nocobne / B.B. EpemuH,
A.A. Opo3gos, U.B. EpemMuHa, 3.10. Kepumos. — M.:
Odpoda, 2017. — 324, [1] c.
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YMK no xmuMuun aBTOpPCKOro konnektusa MIy
(u3patenncTBo «[lpoda>»):
Pabouue nporpaMmmeil

B. B. EpemuH,
A. A. ipo3pos,
abouasn 5 e

nporpamma abouasn
nporpamma

K TUHUM YMK B. B. JlyHuna

XVMUNA

K nuHumn YMK B. B. JlyHuHa
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YMK no xuMmumn aBTOpCKOro konnektusa MIy
(u3patennctBo «[lpoda>»):
Pabouue nporpaMmmeil

Pabouasn Pabouas
nporpamma nporpamMmma
K AuHum YMK B. B. JyHua K nuHuun YMK B. B. JlyHuHa
XUMUS XUMUA
5A30BbI/1 YPOBEHb 5A30BbIN YPOBEHb

o)

MMMMMM

X oppooda




YMK no xuMmumn aBTOpCKOro konnektusa MIy
(u3patennctBo «[lpoda>»):
Pabouue nporpaMmmeil

Pabouan
nporpaMmma PaGouas
nporpamma
K nuHumn YMK B. B. JlyHuHa K AuHnmn YMK B. B. JlyHuHa
XUMWA XMW S
VINYBNIEHHDIA YPOBEHD YINYBNEHHbIA YPOBEHb
15

MOCKBA
X ppooda
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YMK no xuMuu aBTOpCKOro konnektuea MIly
(uspatenbcteo «poda»):
Pabouue nporpammbl

Pabo4yume nporpamMmmbl BKNKOYaT

» PekomeHpaauumn no COCTaBJIEHUIO pabouyen
nporpamMmmeil;

> 1. MnaHunpyemblie pe3ynbTaTbl OCBOEHUA Yy4eOHOro
npeameta «XuMusa» Ha OGa3oBOM YypOBHe cpenHero
obLwero obpasoBaHusA

» 2. CopepxaHue y4yebHoOro npeamera «XumMus» Ha
©a3o0BOM ypoBHe cpenHero oowero obpasoBaHus;

» 3. TemaTnyeckoe nrnaHnpoBaHue y4yedOHoOro npeamMeTra
«XUMusA» Ha 60a3oBOM YypoBHe cpegHero obLero
obOpa3oBaHuUA.

95



YMK no xumMmuu aBTOopCcKOro konnektusa MIy
(uspatenbcTBo «lpoda>»):
Pa6bouue nporpamMmmsl

TemaTnyeckoe NJIaHNPOBaAHUE yyebHoro
npeaMeTa «XMMma» CoCTaB/IEHO

v' Ha YpOBHE OCHOBHOro obuiero obpaszoBaHus
M3 pacyeta 2 U1 3 4aca B Hepento;

v . Ha 6a30BOM YypoBHe cpegHero obulero
obpa3oBaHnd M3 pacdyeta 1 M 2 4yaca B
Heaent;

v' Ha yrnybseHHOM ypoBHe cpeaHero obLiero
obpa3oBaHunsa n3 pacyeta 3, 4, 5 n 6 yacos
B Heaento.
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Pabouasa nporpamma yue6HOro npeamera
«Xumua» Ha yrny6bneHHOM ypoBHe
cpepHero obuero o6pazosaHua

2. COAEPKAHHUE VUEBHOI'O ITPETMETA «XWMWS»
HA YT JIVBJIEHHOM YPOBHE CPEJTHET'O OBIIEI'O OGPA30BAHMA

2.1. TeoperH4yecKkHe 0OCHOBbI XHMHH

2.1.1. Crpoenne BelmecTsa

ATOMHO-MO0.IEKY. IApPHOe Y4eHHe. Belecrsa MoIeKyISpHQ JJIeKTPO./IH3 PACIUIaBOB H BOIHBEIX PacTBOPOB 3JIEKTPOJIHTOB (KHCJIOT, MIETOYEH H COJIEH)
{aJecTBEHHBII1 H KOTHYECTBEHHBIH COCTaB BemlecTBa. MorsipHas 'akows! a1exmponusa. IIpakTHueckoe NpHMEHEHHE 3JIeKTPONH3a Ul MONY4YeHHs MNIeTOYHBIX
1accel BemecTBa. MonIbHas 10711 H MAaccoBas IO 37IEMeHTa B BE (€JI0YHO3EMENbHBIX METAIUIOB H aTFOMHHHSL

Crpoenne atoma. Hyxminel. Hsoronsl. Jegexm maccei. Kopposns MeTainnoB: cnocoOk! 3alHTEH METAUIOB OT KOPPO3HH.
“epMOsANEPHBIl CHHTE3. OmKpuimie HOSbIX XUMUYECKIUX 371eMé JeMoncT panuu.
@epybg_\'pga;\-;””}_‘ oeleHue u cuHmes. C,v.;opocpnb peaxyuu pga“o‘ B'Ba]lMO}ICﬁCTBHC IepMaHraHaTa Kajanus c C_V.!'Ib(i)lITO.\l HaTpHs B pasHbIX Cpcaax.
YAIHOHYK/IHI0B B MeAHIHE. MeToa MedeHbIX aroMoB. Ilpuner
é’O.'\pOHO.TOZIlI(.
CoBpeMeHHass MoOIENb CTpOeHHsA aroMa. KopITycKylIspHO 2.2. OcHOBBI HEOPTrAHMYIECK Ol XHMHH
Ipedcmaenenue o xearnmoeoii mexaruxe. CoomHowerue de 5po 2.2.1. Kraccupukanusi H HOMEHRJIATypa HeOpraHH4YecKHX coeIHHeHHil
“eiizenbepea. Ionamue o eornoeoii ynxyuu. KBaHTOBH Baxkseiinmme K1acchl HEOPraHHYECKHX BEIIECTB. DJIEMEHThl METaUIbl H HEMETAUIbl H ID

ronokenne B [lepmommueckoii cucreme. Kiaccnmkamuss H  HOMEHKIATypa  CIIOKHED
[EOpPraHHYeCKHX COSIHHEHNI: OKCHJIOB, THIPOKCH/IOB, KHCIIOT H coleil. [ eHeTnuecKasi CBSI3b MEXKT
JIaccaMH HeOpraHHYeCcKHX coe/inHeHHil. MneHTndnkanus HeopraHH4eCKHX BENIECTB H HOHOB.

KommexcHrle coeEeHns. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa30BaTellh, IHTaH Ikl
{oopamHaoHHOE 4HCno. HoMeHKIaTypa KOMIUIEKCHBIX COE/IHHEHHIl. 3HauyeHHe KOMIUIEKCHBD
oemHeHHiT. [IoHsATHE O KOOPAHHAIMOHHOI XHMHH.

’acIIpefleNieHHe JNMEKTPOHOB TI0 3HEPTETHYEeCKHM YPOBHSAM
[aHMEHbINeH SHepruH, MpaBWIOM XyHAAa W NPHHIMIOM |
HEPIeTHYeCKHX YpOBHEIl aTOMOB d-37IeMEHTOB. OIeKT|
UtaccrnHKalis XAMHYECKHX 37IEMEHTOB (s-, p-, d-, f-37eMeHT
[OTOKUTEIBHBIX H OTPHIATeTbHBIX HOHOB. OCHOBHOE H BO!
3aleHTHBIE 3]IeKTPOHBL.

ITepunomyeckmii 3akoH. QOpPMYIHPOBKA 33aKOHA B CBETE
TpoeHHH aroMa. MHpOBO33peHYeCKOe H HaydHoe 3Had
1 M. Menpeneepa. Pagiyc aroma. 3aKOHOMEPHOCTH B H3MEHE
/OIOPOIHBIX COEQUHEHHIL, BBICHIMX OKCHIOB H THIPOKCH
IMeKTPOOTPHIIATETHHOCTb.

{HMHYecKas CBS3b. DJIeKTPOHHAS NPHPO/Ia XIHMHYecKOoi CBI3M.
{oBanieHTHasd CBA3b H ¢ XapaKTepHCTHKH (3HepIHs CBS3H, IMIHA

PaTHOCTD CBA3H, NNOIPHOCTD, [IO.'IleByEMOCTb). KoBaneHTHas &

2.2.2. HemeTta/LiIbl

Boxopoa. I[Tonyuenne, ¢mu3ndeckne H XHMHYECKHE CBOICTBAa (peakIHH C MeTaUIaMH I
[eMeTa/llIaMH, BOCCTaHOBJIEHHE OKCHIOB H coleil). [ mapuasl. TormBHbe 371eMeHTEL
"ajorenbl. O0mas XapakTepHCTHKA 3JI€MEHTOB 1aBHOI noarpymisl VII rpymmel. @usnyeckue

BOIICTBa INPOCTHIX BEHICCTB. 33KOHOMCPHOCTH H3MEHEHHs OKHCIINTEIbHOH aKTHBHOCTH I'aJIOT€HOB
+ COOTBETCTBHH C HX ITOJIOKCHHEM B nepnommecxoﬁ TabnHIe. HOpﬂﬂOK BBITECCHCHHS IraJION€HOB H-
)JaCTBOPOB rajIOr€HH10B. X_IIOp — INOJIYUYEHHE B IPOMBIIIIICHHOCTH H J]a(’)opaTome PpeaKknuu ¢
feTaJUIaMH i HeMeTautami. B3anmoneiicTeie XJjiopa ¢ BOJIOH H pacTBOpaMHu menoyeii. //ennoit

(eXAHUSM pearyuu 63auMo0elicmeus X10pa ¢ 6000pooom. Obessapaxcusanue numsesoil 600bl
nopom. Xpanernue u mparcnopmuposka xaopa. Kncinopoassie
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Pabouasa nporpamma yue6HOro npeamera
«Xumua» Ha yrny6bneHHOM ypoBHe
cpepHero obuero o6pazosaHua

2.5. Tunel pacuéTHBIX 32934

1. HaxoxkaeHHe MOJIEKYIISPHO# (¢
NIEMEHTOB, BXOIAIIHUX B €I0 COCTaB WIH

2. PacueTsl MaccoBO#H MOMH (MaccCk

3. Pacuetsl Macchl (0OBEeMa, KOI
JeIIIECTB JIaHO B M30BITKE (MMEET MpHME!

4. PacdeThl MaccoBOW WU OOBE)
JO3MOKHOTO.

5. PacueTs! TeroBoro s¢dexra pe

6. PacueTsl 00BEMHBIX OTHONICHHF

7. Pacuersl Maccrl (00BeMa, KOJIHY
[aHO B BHJIE PacTBOPA C ONPEIEICHHOM |

8. Pacuemvl 3nepauu axmueayuu 1
JarHbIM.

9. PacyeT KOHCTaHTHI PABHOBECHS

10. PacueTr paBHOBECHBIX KOHIIEHT
J€IlECTB U KOHCTAHTA PABHOBECHS.

11. Pacuer pH pactBOpa cHibH(
OHILIEHTpPAaIH4.

12. Pacuem pH pacmeopa cna@
JOHYeHMpayuA U KOHCManma ouccoyuda

13. Pacuem pacmeopumocmit conu

14. Pacuemsi ¢ ucnons306eanuem 3

LN = O

s

&= SONCOREE ON

2.6. TeMbl IPAKTHYECKHX PAadOT
CKOpOCTh XUMHYECKHX PEAKIHI. XHUMHUYECKOE PABHOBECHE
OKCMEPHMEHTATBHOE PEIICHHE 337124 MO TeMe «I anoreHs»
DKCMEPUMEHTATBHOE PEIICHHE 32424 10 TeME «XaTbKOTCHBD
[TonyuyeHne aMMHaKa U U3y4CHUE €0 CBOMHCTB.
OKCMEPHMEHTABHOE PEIICHHE 33714 MO TeME «OIEMEHTBI MOATPYTIbI a30Ta»
OKCMEPUMEHTABHOE PEIICHHE 33124 MO TeMe «MeTasbl IIaBHbIX MOATPYIIN»
[TonyuyeHue MeaHOro Kymopoca.
OKCMEPHMEHTABHOE PEIICHHE 3a/1a4 1O TeMe «MeTasbl MOOOYHBIX MOATPYIIN»
[Tonyuenune conmn Mopa.
M3roroeneHne MOAECNCH MOIEKYNT OPraHUYECKHUX BEIIECTB
[Tony4eHue ITUICHA U U3YYCHUE €T0 CBOHCTB.
[Tonyuenue OpomaITaHa.
[TonyyeHue aueToHa.
[Tony4yeHue yKCyCHOM KHUCIIOTBI.
CuHTE3 3THIANETaTA.
['uaponus kpaxmana.
UneHTr()uKanms OPraHHueCKNX BELIECTB.
Pacno3HaBanue naacTmacc.
Pacno3HaBaHKE BOOKOH.
Kpamenne Tkanen.
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Pabouasa nporpamma yue6HOro npeamera
«Xumua» Ha yrny6neHHOM ypoBHe
cpepHero obuero o6pazosaHua

Konunuecrtso
4yacos,
OTBOAMUMbDIX
Ha AaHHYIO

TeMma ypoka

OcCHOBHOE coaep)aHue nNo TeMmam

XapakTepucTMKka OCHOBHbIX BUAOB
AEATEJ/IbHOCTU YYEeHMKaA
(Ha ypoBHe yuyebHbIX AeUCTBUN)

TemMy
1054 | 1404
TEMA 1. MOBTOPEHME W YIrNYBJIEHUE 3HAHWUI (17/20)
1 1 ATOMBI, ATOMHO-MONEKynapHoe y4yeHue.|O6bACcCHATD MnoJsI0XKeHUsA aTOMHO-
MOJIEeKY/Jibl, BeuwecrtBa MOJIEKYJISAPHOIO n|MonekynsipHoro yyeHus.
Bellecrsa HEMOJIEKYJIAPHOro cTpoeHuna.|OnepupoBaTtb MNOHATUAMU <XMMUYECKUMN
KauyecTBeHHbIM W KOJMYECTBEHHbIW|3neMeHT», «aToM>», «Monekyna»,

COCTaB BelyecTBa. MonspHaa u
OTHOCUTEe/IbHas MoONeKynsipHas
Maccbl BewecrBa. MonbHas pona wm
MaccoBas aons 3J1IeMeHTa B
BeljecTBe.

AeMoHcTpauun. O6pasubl BeLwecTB

MOJIEKYJIAPHOIo U HEMOJIEKYJIAPHOIo
CTpoeHusA. Bo3roHka moaa.

«BelecTBo>», «(Ppunuanyeckoe Tesno>.

O6bACHATDb 3HaueHue XUMMUYECKOM
¢dopMynbl BewecTBa KakK Bblpa)keHue
KauyecCTBEHHOro ] KOJINYECTBEHHOIro

coCTaBa BelyecTBa.
PaccumTbiBaTb MacCOBble U MOJIbHble [O/U
3/1IEMEHTOB B XMMUUECKOM COEAMHEHUM.
Onpepenatb ¢oOpMynbl CoOeAMHEHUA no
M3BECTHbIM MAacCCOBbIM, MOJIbHbIM [AOJISIM
3J/1IEMEHTOB.

Ha6nwopaaTtb AEMOHCTpUpyeMbie 7]
OnucCbiBaTb OMbITbl C MOMOLbIO POAHOro
A3blKa U A3blKa XMMUM.




/MeToaneCKue HOCOGMH\
K y4YyebHuKaMm no xmMmmm
aBTOPCKOIoO KOJIJ/1IeKTUBa

MI'Y

(nspatenncTBO «/[lpoda> )

B.B. EpemuH, H.E. Ky3bMeHKO,

B.U. TepeHuH, A.A. 1po3A0B8,
\ B.B. JIyHuH /
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YMK no xmMum aBTOpCKOro Konnektusa MIly
(uspatenbcteo «[lpoda»):
MeToaunueckme nocobus

] EpeMmuH, B.B. MeTtoamnyeckoe nocobume K yuyebHuky
B.B. EpemunHa, H.E. KyabMeHko, B.A. TepeHnHa u
ap. «Xumus. baszosbin ypoBeHb>». 10 knacc /

B.B. EpemunH, B.N. MaxoHunHa, O.FO. CMMOHOBa,
N.B. EpemunHa, A.A. Aipo3pos, 2.10. KepumoB. — M.:
Apoda, 2018. — 123, [5] c.

J EpeMmuH, B.B. MeToamnyeckoe nocobme K yuyebHuky
B.B. EpemuHa, H.E. KyabMmeHko, A.A. 1po3aoBa v
ap. «Xummn4a. basosbin yposeHb». 11 knacc /

B.B. EpeMuH, B.N. MaxoHunHa, O.FO. CuMMOHOBa,
N.B. EpemunHa, A.A. [lpo3nos, 3.10. Kepumos. — M.:
Odpoda, 2018. — 125, [3] c.
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YMK no xumumn aBTOpCKOro konnektusa MIy
(u3patenbcteo «[lpoda»):
MeToauueckue nocobus

METOAOUYECKOE NOCOBMUE
K y4ebHuky B. B. EpeMmuHa, H. E. KyabMeHko,

B. U. Tepenura, A. A. [ipo3poea, DS ECKOE | =

B. B. JlyHuHa K y4e6Huky B. B. EpemuHa, H. E. Ky:
B. U. Tep A. A. Apo3a ‘
B. B. JlyH

= e k. n\ ~ |
BEPTHU .ﬁ, \\?ﬂ
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YMK no xumumn aBTOpCKOro konnektusa MIy
(u3patenbcteo «[lpoda»):
MeToauueckue nocobus

METOAUYECKOE NOCOBUE GA30BLIN YPOBEHH

K yq4ebHuky B. B. Epemuna, H. E. KyabmeHko,
A. A. lpo3nosa, B. B. JlyHuHa

VIETO/. 1 UYHYECKOE INC DBUE
K yyebHuky B. B. EpemuHa, H. E Ky3bMeHKO
A. A. po3poBa, B. B. JlyHuHa

XI/II\/II/Iﬂ

= =

// N\ .

y BER 'V RATD
- MOCKBA
1 DPOPd BEPTUKAND \Qﬂ
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YMK no XxuMuu aBTOpCKOro konnektuea My
(u3patenbcTtBo «poda»):
MeToau4yeckue nocobus

J EpeMuH, B.B. MeToan4yeckoe nocobume K yyebHUKYy
B.B. EpemuHa, H.E. KyabMmeHko, A.A. 1po3aoBa v
ap. «<Xummusa». 8 knacc / B.B. EpeMuH,

A.A. [lpo3gos, 3.10. Kepumos. — M.: Apoda, 2018.

J EpeMuH, B.B. MeToan4yeckoe nocobume K y4yebHuUKyYy
B.B. EpemMuHa, H.E. KyabMmeHko, A.A. 1po3aoBa v
ap. «Xummmna». 9 knacc / B.B. EpemMuH,

A.A. [lpo3nos, 3.10. Kepumos. — M.: Apoda, 2018.
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YMK no XxuMuu aBTOpCKOro konnektuea My
(u3patenbcTtBo «poda»):
MeToau4yeckue nocobus

J EpeMuH, B.B. MeToan4yeckoe nocobume K yyebHUKYy
B.B. EpemunHa, H.E. KyabMeHko, B.A. TepeHnHa u
ap. «Xumusa. YrnybneHHbin ypoBeHb>». 10 knacc /
B.B. EpemunH, B.N. MaxoHunHa, O.1O. CumoHoOBa, WN.B.
EpemunHa, A.A. Aipo3pos, 2.10. KepumoB. — M.:
Opoda, 2018.

J EpeMmuH, B.B. MeTtoamnyeckoe nocobume K yuyebHuky
B.B. EpeMuHa, H.E. KyabMmeHko, A.A. 1po3aoBa v
ap. «Xumus. YrnybneHHbin ypoBeHb». 11 knacc /
B.B. EpemuH, H.B. BonkoBa, H.B. ®upcToBa,

N.B. EpemuHa, A.A. [lpo3aos, 3. 0. KepumoB. —
M.: poda, 2018.
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YMK no xumuun aBTOopCcKOoro konnektusa MIly
(uspnatenbcteo «lpoda»):
MeToaun4yeckue nocobus

MeToau4veckue nocodbma BKNKOYUAOT

TeXHONOrn4yecKkme KapTbl NO TeMawm;

MeToAuYeCKne pekoMeHagaumm K YypoKam C
BapuaHTamMu KOHTPOJbHbIX U KpaTKUX
NpoBepoOYHbLIX PaboT;

MeToAMnYeCKMe peKkomMmeHaauuMm no opraHusauuu
AUCKYCCUM;

MeToAuYeCKne peKomMeHaaumm no opraHusauumu

uccrieaoBaTenbCKOU U I'IpOGKTHOVI ACATEJNIbHOCTU. . .



MeToanyeckoe nocobue K y4ebHuKy «Xmmms

Knacc. YrnybseHHbln YpOBEHb»

TEXHOJIOT'HYECKHE ‘KAPTBI-IIO-OCHOBHBIM - TEMAM -KYPCAY

l

TEXHOJOTHYECKASA-KAPTA -TEMBI-1.«HEMETAJLIIBIY

Tabauya-19

L TEMA1.«HEMEALTBI»

Ha H2yqenne-pazfena oTBoqaTCH: *31 -9ac-(TpexHacoBat nporpamma), 42 4aca-(HeTHpexdacoBat mporpamma),- 50-4acoe- (IATHIACORAA TIPOTPAMMa),

58-gacor-(mecTHYACOBAT TIPOrpaMMa J!

OcHoBHOE"
pag,lena-}x

CollepraHue "

KH&CCHIiIHKﬂH}U{' HEOpTaHHYECKHX  BEIUECTB. " OJMeMeHTBI* METALTR: H' HEMETANIBl: H' HX' TONTOXeHHe: B[

ITeprommdeckoi cHeTeMe.
Bnaropomueie: (HHepTHBIE)- Tzl - O6mas- xaf
OcoGeHHOCTH XHMHYeCKHX ¢BOHCTB. TIpHMeHeHHE 61
Bomopon.- TTonydenne,” GH3ATECKHE: H' XHME
BOCCTAHOBJEHHE OKCHIOB H-comelt). [HaprizL Tomm
Tamorensl.: O0man XapakTepHCTHKA® ATeMeHT:
TPOCTHIX' BEINECTB.' 3aK0HOMEPHOCTH® H3MEHeHH ' ¢
TIOTO:KEHHEM B IePHOJHIECKOH- TabHme. - [amorem
ceoficTea. [ a10T¢HOBOAODOEL,  [AT0TeHOBOJOPOTHE
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MeToamnyeckoe nocobume K yyebHuUKYy
«Xnmmnsa 10 knacc. ba3zoBbl1 YpOBEHb>»

OnuncaHme KaxKaoro ypoKa BK/AOYaeT noapasaensi:
HOMEP U TEMA YPOK3;

XapPaKTEPUCTUKA OCHOBHbIX BUAOB AEATE/IbHOCTU
YYEHUKQ;

OCHOBHOE COAep*KaHMNE YPOKa;

NEeMOHCTPaUnmn (ecam npeaycMmoTpPEHbI NPOrpaMmmon);
nabopaTtopHbIM ONbIT (ECIM NpeaycMoTpeH
NnpPorpammon);

METOANYECKME PEKOMEHJALMNN MO NPOBEAEHUIO YPOKA;
NOMallHee 3a4aHue.
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MeToamnyeckoe nocobume K yyebHuUKYy
«Xnmmnsa 10 knacc. ba3zoBbl1 YpOBEHb>»

B pa3gene «MeToanyeckme pekomeHaaLuum no npoBeaeHmno YpoKa»
npeacTaB/ieHbl

OCOOEHHOCTN M3NOXKEHUA COoAEePXHaHUA YpOKa UInM ocobeHHOCTU
npoBeaeHMA NpakTUYeCcKomn paboTbl,

NPUBOAATCA CCbIZIKM Ha 3agaHuA nocne naparpada u/mau
NOMONHUTENbHbIE  334aHMA  ANA  3aKpenaeHua  y4ebHoro
MmaTepmana Ha YpPOKe,

YKa3blBaeTCsi MEeCTO J[AeMOHCTPauui, [AEeMOHCTPALMOHHbIX U
NnabopaTopHbIX ONbITOB B X0A4€ MNPOBEAEHUS YPOKA,

[A0TCA  peKomeHdauum no  opopMIEeHUd  OTYETOB MO
NpPaKkTuyecknm paboTtam.
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MeToanyeckoe nocobme K y4ebHuKy
«Xnmmnsa 10 knacc. ba3zoBbl1 YpOBEHb>»

B pa3gene «MeToanyeckme pekomeHaaLuum no npoBeaeHmno YpoKa»
011 YPOKOB, BblAeNEHHbIX AN NPOBeAeHUA KOHTPO/IbHbIX PaboT,
npusBeaeHbl 06pa3Lbl KOHTPOAbHbLIX PAOOT.

Kaxabi obpasel, KOHTPONbHOM paboTbl BK/AOYAET ABa BapUaHTa.
Bce BapuaHTbl KOHTPObHbIX PAabOT AaHbl C OTBETAMMU, HEKOTOPbIE —
C YKa3aHMEM K UX PELLEHUIO.

B pasanene «[lomallHee 3agdaHne» yKasaH
TeopeTnyeckmnm matepuan (Matepuan naparpada nau
yacTu naparpada), Bonpochl 1 3a4aHUs nocne
naparpadga, a Takxe AO0NOoJIHUTE IbHbIe 3a4aHNS,
npuBeAeHHble B caMOM nocobue.
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MeToaunyeckoe nocobume K y4yebHuUky
«Xnmnsa 10 knacc. ba3zoBblt ypoOBEHb>»

Vpok 1/2. Mpepmer u 3HayeHune
OpraHu4yecKou XMMmum

XapaKkTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTU YYEHUKA
B xone ypoka yyaiiuecsi 10JKHbI:
— JIEMOHCTPUPOBATH HA IIPUMeEpPax B3aUMOCBS3b MEXIY XUMUEH
U IPYTUMHU €CTECTBEHHBIMU HAYKaAMU;
— pasjauyarb MPEeAMEThl U3YYEHUSI OPraHUYECKOM U HEOpraHu-
YECKOU XMMUMU;
— CPaBHMBATb OPraHUYECKME U HEOPTaHUYECKUE COCTUHEHMUSI;

CpaBHUTENIbHAA XapaKTEPUCTUKA
HEOpPraHMYeCcKUX U OPraHUYeCcKUX peaKumi

Heopranuyeckue
peakuuu

OpraHuyeckue

MpuU3HaKu cpaBHeHMUs
peakuuu

I1 PEUMYLICCTBECHHO YYAaCTBYIOT YaCTULLbI

CKOpOCTb MPOTEKAHUS PeaKLINid

Boixoa npoaykra

CriocoObl 3anucH peakuuii

Ucnonb3yiorcs hopmyJibl

Yka3biBaloTcst YCJIOBUSA MPOTECKAHUSA

IIGUVIIVAGL L AVIVIVIIVE PRI Y WIVIDIY VI I DL XL VMG IV IIG/IDL VILEIv L

BaThb UX C IIOMOIIBIO POJHOIO A3bIKa U SA3bIKA XUMUH.

OcHoBHOE copepKaHue ypoka

[TosiBjieHME M pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [pen-
MET ¥ 3HauyeHWe OpraHuvYeckoil XMMuu. MecTo U 3HaYeHUe OpraHu-
YecKOoi XMMHUM B CUCTEME €CTECTBEHHBIX HayK. [IpuuMHBI MHOTOO00-
pa3usi OpraHMYeCKMX BELIeCTB. YIIIEPOIHBIM CKeJIeT OpraHMu4YeCcKoi
Mouekyiibl. KpaTHOCTh xummueckoit cBsi3u. OCOOEHHOCTh XUMUYE-
CKUX peaKIfii OpraHMYeCKUX COeTMHEHMUIA.

QlemoHcTpauuu. 1. Pasnoxenue caxapa. 2. Komiekuusi opraHuye-
CKMX BEILIECTB U MAaTEPUAJIOB.

Metoauyeckue peKoMeHAaLUMN NO NPOBEAEHUIO YPOKa

B Havane YpOKa YYUTEJIb cooburaer o nepexoae K U3y4€HUI0 HO-
BOIo KypcCa XMMUH, IEPBLIC MPEACTABICHUA O KOTOPOM Yy4alllUueCsd

1 UITbl peaKLINK COoeIMHEHUE L1pUCOeINHEe-
PasnoxeHnue HUE
3amelleHue OriernieHue
OomeH 3amelleHue

[TocnenHo cTpoKy TabauLbI 6 yJaliuecs: 3arojHsI0T BMECTe
C YYUTEJIEM.

B 3axiioueHue ypoka noguepkuBaeTcs MpuKiIaaHoOe 3HaYeHUE U
OCHOBHasl 3aj1a4a COBpeMeHHOI opraHuyeckoit xumuun. Heodbxonumo
OTMETUTH POJIb U OTBETCTBEHHOCTD JIKO/ICH 3a MOCIEACTBUS IPUMEHE-
HUS OPraHUYECKMUX BELUECTB, MOAYEPKHYTb, YTO <«ITOJOXHUTEIbHOE
W OTPULIATEIbHOE 3HAYEHUE OPTaHUYECKOW XUMUU OMpPenessieTcs
HE CaMOM HAYKOM, a JIIOAbMHU...».

LNomawHee 3agaHue: § 1; Borpocsl u 3aganust Ne 1—10.
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MeToamnyeckoe nocobume K yyebHuUKYy
«Xnmmnsa 10 knacc. ba3zoBbl1 YpOBEHb>»

Peakiinio moiMMepu3aly JUEHOBBIX YITIEBOLOPOIOB 1LIEJIECO-
00pa3HO HayaTh ¢ aKTyaJM3allMy 3HAHWI O peakLMu IoJIUMepH3a-
LMK aJIKEHOB.,

. HamummTe cxeMy peakumu TonuMmepusaluu OyreHa-2. Ha
JAHHOM IIpUMEpe OODBICHUTE IOHATUS <«MOHOMEp», <«IIOJIUMED»,
«3JIEMEHTAPHOE 3BEHO», «CTEIECHb ITOJIMMEPU3ALIUI».

2. Yro 001Eero ¥ B YyeM pa3iMuue MeXIy MOJIEKYJIOH MOHOMEpa
M 37IeMEHTapHBIM 3B€HOM 00pa3yeMoro um rnojumepa?

3. MoryT 1 BCTyNaTh B peakivio MOJMMEepH3aluK MpeaeibHbIe
yriaeBogopoabl? [Touemy?

4. Moryt 11 BCTyNaTh B peaKLMIO TUCHOBBIC YITICBOIOPOIbI?

XuMHUYecKne CBOWCTBA U NPUMEHEHHe
6eH3ona u Tonyona

Npumepublii 00pas3sen KOHTPoJabHO# padorer Ne 1

BAPHUAHT 1

Omeemom Ha 3adanus [—9 sersemca uugpa, komopas co-
OMEemcmeayent Homepy NPagUiIbHo20 omeemad.

1. O6maga gpopmyna anKeHOB
])CMHZH—( 2) CnH2n—2

H 3) CnHln 4) CnH2n+2

11. CocraBbTe ypaBHEHHUS Peakiinii, COOTBETCTBYIOININE YKa3aH-
HOIi cxeMe MpeBpalleHi, yKa3as yclIOBUS MPOTeKAHUS PeaKInid.

CfJHIZ
T
CaC, - C,H, —» C4Hy — C,H;Cl
\:
Co,

12. Pemure 3anauy. [Tpu cxkuranuu 21,0 r opraHM4ecKOro Bellie-
CcTBa BblIenMaI0Ch 33.6 1 (H. V.) vivieKucoro rasa v 27 r sonsl. [1noT-

[To monoxenuio —OH B e

YpaBHe-
PeaKumm Tun Hassanue Ycnosue pH se | [pume Kinaccuukanus cnupros
peakuun peakuuu MPOBEACHNA 1 haakuuu HAE [0 aTOMHOCTH M MOJIOKEHHIO THIPOKCHILHOM IPYINIbl B e
benzon
Cnuptel R—OH (-on)

C coxpane- |3ameme- |lamorenuposa-
HUEM HUE HUE
apomMaru4e- H
CKOH UTPOBAHNC [To xonmuecTry rpynmn —OH
CHCTCMBI AJIKUIMpOBa-

HHeE
C paspyuue- |ITpuco- [vnpuposanue O1HOATOMHBIE MHoroatoMHbIC
HUEM eIUHEHHE X
apoMaTHye- OpHMpOBaHMe
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YMK no xumuu
aBTOpPCKOro konnektusa MIy
(u3patenbcTBo «[lpoda>»):
MeToauuyeckme marepuansol

B. B. EpemuH, H. E. Ky3sbMeHko, B. B. NlyruH, i i, A A Robiaa @ B. B. Epossun, A, A. Zipoanos @
Xt DROARE B, 4 TG METOAVNYECKOE NOCOBME SRS B A o "P“?F"E
nPOFPAMMA x yvetmmny I wwon, M 1L Kymases Hpoaaoea, B, B, Jywne
e X UumMmnudg XHMMHUAJ
angd 8—11 KJIACCOB
OBLLUEOBPA3OBATEJIbHbIX ' ‘ ’l’
YUYPEXAEHUA - ’1‘}'




/ Pabouue TeTpaau \

K y4YyebHuKaMm no xmMmmm
aBTOPCKOI0O KOJ1JIEKTUBa
MIY

(nspatenncTBO «/[lpoda> )

B.B. EpemuH, H.E. Ky3bMeHKO,

B.U. TepeHuH, A.A. 1po3A0B8,
\ B.B. JIyHuH /
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YMK no xumuun aBTOopCcKOro konnektusa MIy
(u3patenbcTBo «lpoda>»):
YyebHble nocobus

B Pabouue Tetpaau
o8 Knacc, 9 knacc um 10 knacc

(6ba30Bbl) €CTb Ha 3SNEKTPOHHOM WU
OyMaX>XHOM HOCUTENAX

o 11 knacc (6a30BblK) €CTb TOJIbKO Ha
SNEeKTPOHHOM HOCUTEeNne u pa3MelleH
Ha cauTte «JluTpec»
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YMK no XMMun aBTOPCKOro KONNEeKTuBa
MIY (uspatenbcteo «[lpoda»):
pabouue TeTpaou

B. B. Epewnn, AL AL fipoanos, . A. Winnapesa Tecronnie E r3 B. B. Epemmi, A A, fiposson, I'. A. Wknapesa Tecrossie E l.3
PABOYAR TETPAAD - PAGOYAA TETPAAD 3apaHnn
« yrefmny K ynebHuxy B. B. Epemmna, SASOBME YPORERS

B. B. Epeswn, H. E Kymwenno, A A dpoawna, B.B. Jlywea ((G%“ eduncy B B. Epesion, H. E. Kysmasenno, A A Zpoxwes, B. B. Jlywma ((q‘,&
H. E. Kyasmenxo, B. K. Tepenuna,

SENTTTE 10

,'.
Al
S r'i‘f
e

B. B, Epesawn, AL A, ipoanos, . A. LUsnapesa

PABOYAR TETPAAD

el

(@
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Pabouas TeTpaab 10 Knacc:
Ba30BbIN YpPOBEHb

Oxonvanue ma6a. 1

[ Homep ATOMA [

POPMYNA YIMEPOA, NPABUIbHAS
BELLECTBA K KOTOPOMY CTPYKTYPHAS
(C OWmMEKOM) QTHOCHTCS DPOPMYNA
OLWMBKA

JonomunTensnrii maTepuan

Eaaccupurayus pearxyuii ¢ yracmuem opzarudeckux coedumenuil no na
NPABSIEHULIO U KOHEY1LoMY npodyrcmy

1. Peakuusa aa Tlox za TIOHUMAIOT 3aMEHY aToMa HIH
CPYITIED ATOMOE Ha APYTO¥H aToM wan rpynmy atomos. B pesyabrate peaxiun
3amerieHus o6pasyercs ABa MPOAVKTA.
O6wasn cxema: A~B+B—> A-B+B
Hpusepbi: 1) CH, + Cl, —> CH,CI + HCI;

2) CHyCl + NaOH — CH,0H + NaCl.

2. Pearuna npucoexunenns, Peakuuu, B PE3yIBTATE KOTOPBIX HECKOJIBKO pe-
Arupyiommnx MOJICKYJI COEJINHAIOTCH B OAHY, HABKIBAKOT peakIiUsiMu IIpHCOoe H-
HeHus. B peayiipraTe peakuny IPUCOCANHEHHS BOAHbIE CBAIN TIpeBparaoT-
C# B OJUHADHBIE, TPOHHbIE -— B ABOHHEIE TN OAUHADHEIE.

Obwas cxema: —C—

i) gl
—+A—A — A—‘C—C—A

Ipuseper: 1) H,C=CH, + Cl,— H,C—CH,
Cl Cl
2) H—C=C—H + 2H, — H,C—CH,
3. Peakuus aan MITH OT) A, Peaknus, B pesyasrare Ko-

OPOH 0T MOMEKY/Tbl OPTAHNYCCKOTO BEIIECTEA OTHICILIACTCH MOJCKYIA Heop-
TAHUYIECKOIO COCAMHeHUA.

1]

é Hpumepwi: 1) CHy
Pt,t
§

—B— —?:c-v +A—B

0 °C, H,80, B
——— H,C

°H, + H,0

2) H,C—CH, > H,C—CH, + H,

& 3ADAHMA NOBLILEHHON CIOXHOCTU

1. Ycrauopure COOTBETCTBUE.

Tun peakuum

A) mpucoeguHeHHe

B) samemenue
B) oTmennesue

Omeem.

Cxema peakuuu
1) CH;—CH,—CH,—CH; —

7. Jlns cocraBileHHs HA3BAHUI OPraEMYECKUX BEIEeCTB MCIOJb3YIOT Ipa-

BILIA MeXNCyHADOAHOI cucremMarTuueckoit HomeHkaaTypsr MIOITAK®.
Bribepure orser «la» mian «Her» ans KaskJoro yrBepiKAeHUdA O mpa-
BUJIAX COCTABJEHMs HASBAHMI HA OCHOBE MEKAYyHAPOAHOH HOMEHKJIA~

TYPHI.
MPABMIA COCTABNEHMS HA3BAHUIA OPTAHWUYECKIMX BELLIECTB OTBET
B naspauuy Ji060ro COeJNHEHIA KOPeHb 00pasyeTcs OT HA3BaHUA Ja / Her
COOTBETCTRYIOMIEIO NPEETHHOTO YIIeBOA0POAA
A Hagpauns (PYHKIMOHAIBHBIX DY OTPaKeHB! B NPHCTaBRKax X JHa / Her
— cy@durcax
=3 110 mpaBUJIAM MEXIYHADOSHOM HOMEHKJIATY DI O/JHOMY BelecTBY Ila / Het
MOZCHO JaTh TOJBKO OHO HAZBAHMWE

2. Vcranosute
YTO €ro MOJL

3. Ha mapxke
Bénepy (18
BEIIeCTBa U

CAMOCTOSTES/IbHAS PABOTA

1. VYcraHoBHTe COOTBETCTBME.

Oopmyna Bewecrsa Knacc OopraHnyeckmnx Bewecrs
A)CH;—OH 1) aMmuHBI

2) KeTOHBI

3) anbaerugb

B) CH,—CH,—C<

B) C,H,NH, 4) KapOOHOBBIE KUCTOTHI
5) ankaHbl
o) %
I) CH3—CH,—CZ OH 6) cnupTH
Omeem.
A B B r

2. Ilpueeaenbl GOPMYJIBI BEIIECTB:

0
B) CH370(OH 1) CH;—NH,
6) CHy—O0—CH, r) CH;—CH,—CH; e)CH,
R Ll}()ﬂ?xh‘ (IUPAC — International Union of Pure gxld Applied

Chemistry) — Mesxayaapoaublii COF03 TEOPETUIECKOI M NPHKJIAAHON XUMAN.

20

Al

Viaskmre GOPMYJIBI BEIIECTE, UMEIONMX (DYHKIHOHANLEBIE IPYIIILL:

Viasknre HOpMYJIBI FOMOJIOTOB:

JlomosauTe AsHELH MaTepHat

ITpasuwna cocmasieHUR HAIBAHILIL OPZAHULECKUX 6C14eCTE
Ilpapusa cOBPeMCHHOH HOMERKIATYPE! paapaborantr MIOTIAK.

1. BeIGupaioT LIABHYIO LENh — CAMYIO AJUUHYIO VINIEPOAUYIO TIeMTh, KOTOPas
cogepKuT QYHKIUOHAIBHYIO PPYINY WA KPATHYIO (ABOHYIO MM TPOMHYIO)
CBAB.

2. Llenouky YIIEPOJHEIX ATOMOE HYMEPYIOT € TOTO KOHILA, K KoTopoMy Guuke
pa(‘nonumeﬂa d)_\’HEI(HOHﬂHBHﬂ.ﬁ TpyNa, KPATHAA CBA3b HJIH 3aMECTHTCIDb.

3. Hasparue coeIuHeHNA GOPMUPYETCA CIeAYIOLUM 00pasom:

Hassanue = + xopens + ey
/ i
- ~
paxuKaIbl TIaABHAA KpaTHbIe CBA3H,
yriaepoaHaa (])_\'HKIIHOHHJI}»HFIK
neib rpymna

Kopenv — ero HAZBAHME 3ABMCUT OT KOJMYECTBA ATOMOB YIJIEDOAA B L.

I [
ATOMOB ‘
YINEPOOA 6 Fd 8 Lo 10
B [IABHOM ‘

LEENm

KOSMUYECTBO | | |
| |
1|2 3 4 5|

|

|

T T
| OyT | IeHT | TeKC | TeNT | OKT | HOH | AEK
| |

Haassanne meT | or |mpon
|

KODH3

_4[ |

Cydure yraspsaer Ha ONpe/IeIEHHEI BIJT CBA3H ATOMOB YIJICPOAA B COBAU™
HeHMu:

oy
* TOJILKO OMUHADPHEIE CBA3Y ~AH,
" § Py
® eCTh NBOMHAS CBASL -¢H;

s o ~

*® eCTh TPOWHA CBASL ~UA.

JlnA cocTapienna HA3BAHMIT MCMIOMBAYIOT JOKAHTEL M MHOXKCCTREHHBIE IPA-
CTaBKU.

Jorawmuos — LUGDEL MK DyKBEL, KOTOPBIC YKA3LIBAIOT IOJI0MKEHIE 3aMEeCTH -

U KDATHBIX CBsigell. OHM MOIYT YKA3biBaThCsl Mepei npeguikcoM I
nocae cygdwmrca.

21
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Paboyasa TeTtpaab 10 knacc:
Ba30BbIN YPOBEHDb

Bmecto x u y B (opMyJe COCAMHEHMA JANNIIEM HARACHHbIC SHAMEHMHA

OTBET

3. Anzopuma peurenus 3aday Ha 6K600 XUMUNECKOU POPMYALL OPZARUNECKO
20 Bewsecmaa no nPOIYKMAN C2OPANUR

Badaua. Tpi cxmramt 12,9 T YRIEBOOPOAA ¢ IAOTHOCTHIO APOB 110 TEAMIO0
21,5 obpasosanocs 20,16 a oxcnaa yraepoaa (IV) u 18,9 r soas. Hamumure
MOMEKYAAPHYI0 DOPMY.TY COMIKEHHOTO BONLECTBA.

PELLIEHME
Blnl'l"('.'”l)‘l JHAYEeHHA KOJHNMecTsa sele-
CTBA NPOAYKTOB peaxkuun 1 HMCXOAHOrO yriae-
BOAOpOAA:
WCO,) =V V,, = 20,16 21 22,4 1/M01H =

AAHO.
m(C,H)=12,9r

W(H,0) = m: M &

B COOTBETCTBMM C YPABHEHHEM DeaKILMN |

sonn CO,. CocTasum nponopumio 1 HafiAéM x.

015 _ 0.9
1 ZoA
=
B COOTBETCTBHM C YPABHEHHEM DeaKIi

0,5y moab H,0. Cocrasnm nponopnuio u Haii;

0,15 1,05
1 0,5y

y=
Taxum o6pasonm, (popmy.ia yraesogopoja:
OTBET.

TEMA 3

Kucnopod- u azomcodepicawjue
opzanuyeckue coeOUHeHUs

EXA Cruvprs

TpeHUHr-MUHUMY M

1. BuiGepure orser «[las uau «HeTs 115 Kax0ro yTBEpIKACHUA O CIIMP-

Tax.
OCOBEHHOCTM CNUPTOB OTBET

Cunprst — NPOMIBOAHLIC YIVIEBOAOPOAOB, B MOJIEKYIaX KOTOPHIX Jla / Her
OZMH HAK aToMOB A HaT b
HYIO rpynuny
Cnuprhi, B COCTABE KOTOPHIX COACPIKUTCA OAHA MMAPOKCHIAbHASR Ja / Her
rpynna, BASKLIBAKT NEPBHTHBIMI

| Comprhi HOAPA3AEAAIOT HA HEPBHYHbIE, BTOPHYHBIE, TPETHUHBIE 1 Ha / Her
ueTBEPTHUHbIC
C,H,, ,OH — obumas gopuysa Jla / Her

2. VcraHoBMTE COOTBETCTBHE MeKAY (POPMYJION M THIIOM CIIHPTA.

@opmyna cnmpra Tun cnupra

A) CH;—CH,—CH—OH 1) nepBHYHBIH

| 2) BropuuHbBIT
CH,

3) TpeTHuHBI

("l»l:i
B) C,H,—CH,—OH
I') HO—CH,—CH,—CH=CH,

56

3A0AHUS MOBLILEHHOW CNOXHOCTU

Jns serumcienus koaudecrsa semecrsa C.H, 0 o

ero MoaApHOIt Macchl. MosApHAs MACCA YHCJIEHHO PABHA OTHOCHTENbHOM
MOJeKYAAPHOit Macce. OTHOCHTENBHYIO MOJIEKYJIAPHYIO MAcCy yrieBojo-
poaa MOHO HAllTH 110 3HAYEHHIO OTHOCHTE/bLHON MJIOTHOCTH IO rejHio.
OTHOCHTEBHAS IJIOTHOCTD OHONO I'a3a 10 APYTOMY BbIYMCJIACTCS Kak OT-
HOLIEHHE MX OTHOCHTEJILHBIX MOJICKYJIAPHBIX MAC!

Dy (C,H,) = M(CH,): M (He),

M,(C,H,)
TPHL‘[)}‘ HAXOAHUM KOJHYECTBO BellecTsa yraesoaopoaa:

WC,H)=m: M=

CocTasiM ypaBHEeHME Ppeakiliti FOPerHs yriaeBoaopoaa:
C,H, + kO, = xCO, + 0,5yH,0.
I1pi aTOM cTexioMeTpHuecKHit Koaddunuent (on oboanaven k) npu O,
He BAXKEeH, OH He UCNOb3yeTcs B AadbHelmuX pacuérax. Haa popmyaamu
B YPABHEHMH PEAKIWH 3AMUIIEM HAMICHHbIC 3HAYCHHUA KOJIMYECTBA Belte-
cTBa:

N

0.9 Mo 1,05 moxn

, +0,5yH,0.

0,15 moan
C,H, + kO, = x

30

M A0J1A yraepoaa B yriesozopoje pasHa 83,72% . Onpegenu-
Te GopMyJy YrieBOAOPOAa, €C/M MJOTHOCTH ero Mapos 110 BOAOPOAY

paBHa 43.

Hamumure YPaBHEHHMA PEaKnMii, IPH NOMONIM KOTOPLIX MOYKHO OCY-

eCTBUTH cIeAyIoNIHe NPeBPaLleH s :
TaH —> XJIOpITAH —

~» 2-6pom

» GyTaH —* 2-MeTHanponas —>
2-MeTHANpONaH.

31

omeem.

3. YCTaHOBHTE COOTBETCTBME MEXK/ly HA3BAHMEM CIIMPTA M ero hopMy.Ioii.

Ha3sanne Dopmyna
A) 2-MeTHANpPONAHON-2 ~
B) aranox ((H“
B) oranauon-1,2 1) CH;—C—C,Hy
) 2,4,4-TpUMETHINeHTAHO-2 (‘)Il
2) HO—CH,—CH,—OH
3) CH;—C—CH,
OH
4) CH,—CH,—OH
(fH;, CH,
5) CHy \‘——(:ug—(‘ CH,—CH,
OH CH,
CH,  CH,
G)CH._{—(‘ZV—Cll?—(;t——(:l{‘,
|
OH CH,
Omeem.
i s :
A B [ B | r
1 4 —_—
4. Yyueno IX CIMPTOB, OT ux dopmyne C,H,,0, pasno

yersipém. Hanummure cTpykTypHbie GOPMYIIB! BC
Ha3paHMA BCEX BEIeCTB.

usomepos. Jaiire
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Pabouas TeTpaab 10 Knacc:
Ba30BbIN YPOBEHDb

OBUMCH K KOHTPOBbNOﬁ p050 no reme

A

-

A2,

A3.

A4,

AS.

Ab.

A7.

«KMC}IOPOA' " asorcopepxawme
opranuqecxue coeguHeHuna»

B xaxaom u3 3oaanuin A1 —A18 aans YeThipe BOPMONTa OTBETO, U3 KOTO-
PHX TONBKO OAMH NP Homep np omsera o

KPYXKOM.

. Coepmnenue, B MOJEKYJe KOTOPOro HeT (YHKUMOHAILHON rpynnsi,

aTo

B) MEeTHAAMMH
r) auernacn

a) araHans
6) yKeycnas Kucaora
I'omosoramu spasores

B) MEeTHAAMMH ¥ 9THJIAMMH
) PAMIHH 1 CepuH

a) Macaanan u GeHzoiHan Kucaora
6) raokosa u QpyKTOo3a

Haomepamu aBasores

a) pasnepuanosas kucaora u Gyruadopmuar
6) Nponano i NPONAHOH

B) IJIMIMH ¥ aJTaHMH

r) PIIOKO3a M caXaposa

Becusernoe KPHCTAVIHYECKOe JIENKOIJIABKOe BellecTBO ¢ XapaxTep-
HBIM 34I1AXOM ~— 3TO XAPAKTEePHCTHKA

a) caxapoasl 6) aunanna B) denona ') aranona

lTW‘J('.1l-llNP OTHOATOMHBIC CIIMPTLI HE PEATHPYIOT

8) ¢ okcuaom mean (IT)
) ¢ weaouaMu

a) ¢ KucaoTamMu
6) CO WEJOMHBIME MeTaJLIaMM

dranans pearMpyer ¢ KaXxAsM U3 ABYX BellecTs:

a) HATPHEM H AMMHAYHBLIM PACTBOPOM OKCHAA cepebfpa
6) BOAOPOAOM M I'AporcuHaom Meau (11)

B) KHCJ0POJAOM M AMMHAKOM

1) GPOMH BanAll w Avswnaw e (T

A8. BepHpl 1M CJeyIOIIHe YTBePKAEHHA 0 cBoficTBax (heHona?
A. ®eHOJI IPH KOMHATHOM TeMIlepaType npejcrasiaser coboi JKHAKOCTb.
B. ®enos nMeeT Gosiee BHIPaXKeHHbIE KICJIOTHBIE CBOMCTBA, Y€M 9TaHOJI.

B) BepHBI 00a yTBePXKACHUA
) 06a yTBepIKAeHHU A HeBepHBI

a) BepHO TOJBKO A
6) BepHO TOABKO B

A9. Bepubl i yTBepaeHns 06 atannne?

A. AnaHMH — KHIKOCTH.

B. Anaaus — aM@pOTEepHOE OPraHuvYecKoe BemecTso.

a) BEPHO TOJIBKO A B) BepHbI 068 yTBePKACHUA
6) BepHO TOABKO B ) 06a yTBep:KAeHHA HeBePHbI

A10. BuyHKIMOHATLHBIMH ABJIAOTCA 00a BelecTsa rpynib:

B) I'J1I0K038, MIALHH
) DpyKTO3a, STHIEHIIIHKOIH

a) rIMIEepHH, caxaposa
6) aTHJIeH, 3TAHOBAA KHUCJIOTA

All. Peakuus, cxema xoropoit CH;COOH — CH4COONa, npoucxoaur
[OA AeHCTBHEeM

a) NaNOy
6) Na,SO,

B) NaCl
r) NaHCO;

A12. Peakuus ¢ aMMua4HbIM PACTBOPOM OKCHAA cepebpa XapakTepHa AJs
KaykJ0r0 U3 BYX BeIleCTB:

a) IJIIOKO03bI U MYPABBHHON KMCJIOTHI
6) anerona u popMasbaernaa

B) CaXapoasl U aleTajbaeriia

T) 9THJIEHA ¥ YKCYCHOM KHCJIOTHI

A13. ®opmyant Bemects X u Y B CHHTE3e, IPOTEKAIOMEM IO CXeMe:
CgH,,04 — X —> CH,CHO — Y — CH;COONa
a) X — CO,, Y — C,H,0H
6) X — C,H,0H, Y — CH;COOH
8) X — CH;CH(OH)COOH, Y — C,H,OH
r) X — C,H,0H, Y — CH4CCl,H

peTBa X B CHMHTE3€ PJIMLMHA:

———  HyCOOH —> X —> CH,(NH,)COOH

Dopmyn HACTb C

KHCAOTH

a) CH,CC 8 a 6 cocrasuts yp p i G
6) HCOO! wmx mexay BaMM.

3 6) C,H, 8) CICH,COOH r) CH;COONa

|
3apanue C2 — pacuérHas 30/a4A, ANS KOTOPOM HEOB6XOAUMO npueecty

"OAP06N°8 peweHue.
Oteetel 3anucsiBaiite 4éTKo U pasbopuuso.

Cl. Hanuumre ypaBHeHMA pEaKUMii, ¢ MOMOIIBI0 KOTOPHIX MOYHO 0OCY-

LIeCTBUTH NpeBpalleHusd 110 cxeMe:

uentonoza — CgH,,04 —> C,H;OH
— X, — CH,.

t, CH,COOH
—_—

NaOH
S

A15. CKONIBKO MONEKYJ BOJBI obpasyercs npu BaauMomencTBHH HeTBIPExX
MOJIEKYJI AMHHOKMCJI0T?

a) nATh 6) yerTnipe B) TpM r) ABe

|A16. llenarypauuio 6e1ka MOKeT (MOTYT) BBIZBATE
a) HarpeBaHue
6) COMM THAMKENBIX METAIIOB

B) H3MEHEeHNe KHUCJIOTHOCTH CPe/ibl
r) BCe Npe/IBIAYIIHE OTBEThI BEPHbI

A17. Yxaxxure psaj, B KOTOPOM BCe BeIleCTBa AAOBUTEI.

a) MeTaHoJ1, NII0KO3a, MNIMIUH

6) rauKoreH, GeHUIANAHNH, KA3eHH

B) GeHazoltHasn KHCJIOTa, MOJIOYHAA KHCJI0TAa, OJIEMHOBAA KHUCJI0TA
r) MeTaHoJ, GeHo, hopManbaeri

A18. YkakuTe BeIIECTBO, KOTOPOE HE MCHOJIB3YIOT JJIH TPUTOTOBICHUS
numM.

a) yKCycHas KNCJoTa
6) olemHOBaA KucJI0TA

B) caxaposa
I) HeJTI0J103a

YACTb B
Mpu v B1—B3 swibep P orsersi U 06!9-—’
Avte ux pa. Uudpe: smibp ortseros e sy
mecre. [
|

Bl. YcranoBuTe cooTBeTCTBIE MEXKAY ObIIeit (opMYJI0it rOMOJIOrHYECKOro
pPAja ¥ Ha3BaHMEM BellecTsa, KOTOpOe NPHHAMJIeKHUT aTOMY pany.

O6uwas popmyna psga

A)C,H,, . ,0
B)C,H,, . ,0,

Hazsanue sewecrsa

1) creapunosas Kucaora
2) 2-mMeruadenon

B)C,H,,0, 3) 2-mMetuanponanon-2
4) raunepun
Irc,H,, 0
)Calln - 5) nponauauon-1,3
6) aranans
Omeem.

2 e Gl e [ e
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YMK no xumuu
aBTOpPCKOro konnektusa MIy
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Xumuveckmu cpakynotet MI'Y

ABTOpPbI OyAyT OMEeHb NpU3HaTeNibHbl 3a
3aMeUYaHMA U NoXXeNnaHuA nNo
coAepXaHUI0 Y4eOHUKOB, Y4eOHbIX U
MeToAnvYeCcKunx nocobun.

UHdopMaLnUIO MOXXHO OTNPaBNATbL NO
3/1IEKTPOHHOM NnouTe:

chemistry-textbook-Eremin@yandex.ru
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Xumuveckmu cpakynotet MI'Y

EpemunH Baanm Bnagnmuposuy
vV _er@mail.ru
vadim@educ.chem.msu.ru

Ipo3noB AHapeu AHaToNnbeBUY
camertus@mail.ru
drozdov@inorg.chem.msu.ru

A

Caur:
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U3pnaTtenbcTtBO «Opodhar:
[MpnobpeTeHne nutepaTypbli

MHTEPHET-MAMAZIMH

MKC

KATANCT HOBHMHEM BEEWHAPEI

JMMYHBIA KaDuHeT
by m Knacc [Npenmet Cepua v

EEIE] ;  3afbine napons? Pervcrpauns

opofa
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HuTepHeT-Marazmi nagarensctea «[QPODAR;

« Shop.drofa.ru kak kynuTs KHUIM YEPE3 MHTEPHET-MAra3uH
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