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1.IIOACHUTEJBHASA 3AIINCKA

Meroauyeckue yKka3aHus M0 BBITOJIHEHUIO MPAKTUYECKUX U TA00PaTOPHBIX 3aHITUI
no y4eOHOW IucCHUIUIMHE «XHMMUSD» TpeIHa3HAYEHBI ISl CTYJACHTOB CIEHHAIbHOCTH
21.02.15 Omkpoimole 2opHble padomsl COCTABICHBI B COOTBETCTBUU C paboyei
IPOrpaMMoON JUCHMIUIMHBI « XHMHSA» C YYETOM peKOMeHJauui TpedoBaHuil MuH. o0p.
(momMeleHne KaOWHETAa XWMHUM JOJKHBI YAOBIETBOPATH TPEOOBAHUSM CaHUTAPHO-
snuAeMuoornueckux npasui u HopmMaTuBoB (CanlluH 2.4.2 Ne 178-02)) u nHanpaBieHbl
Ha JOCTUKEHUE CIEAYIOIUX LEIeH:

e (QopmupoBaHue y 00ydYarOIIMXCS YMEHHUS OIEHHMBATh 3HAYMMOCTh XMMHUYECKOTO
3HAHMS J151 KOKJIOTO YEJIOBEKa;

e (dopmupoBanue y 00y4aronuxcs HeJI0CTHOTO MPECTaBICHUS O MUPE U POJIU XUMUU
B CO3/IJaHUM COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTHUHBI MUPA; YMEHUS OO BSICHATh
00BEKTHI U MPOIIECCHl OKPYKAIOIICH JeHCTBUTEILHOCTH — MPUPOIHOM, COITUATBLHOM,
KYJIbTYPHOU, TEXHUYECKON CPEAbL, — UCIIONB3YS JIJIs1 STOT0 XUMUYECKUE 3HAHUS;

® pa3BHUTHE y OOYYaIOIMIUXCS YMEHHMHA pa3nuvarh (PakThl W OIICHKH, CPAaBHHUBATh
OLICHOYHbIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBS3b KPUTEPHUEB C
OTIpENeNIEHHON CHUCTEMOW IIEHHOCTEeH, ¢GOopMyIupoBaTh #  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

e npuoOpeTeHHEe OOYyYAIOUIMMUCS ONBITa Pa3HOOOPA3HOW MEATENbHOCTH, OIbITa
MO3HAHUSI W CaMOIIO3HAHUS; KJIOUEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBLHOE
3HAQUYCHHUE I PA3JIUYHBIX BUJIOB JCATEIBHOCTH (HABBIKOB pEIICHHUS MpOOieM,
NPUHATUS  PEIICHUN, TOWCKa, aHanmm3a MW o0paboTku  uH(OpMaIuu,
KOMMYHHUKATHUBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHUI, HABBIKOB COTPYAHUYECTBA,
HaBBIKOB O€30I1aCHOT0 OOpaIeHUs ¢ BEIIECTBAMH B TTOBCETHEBHOM YKU3HM ).

MeTtoanueckue yka3zaHus SBIISIOTCS YaCThI0 y9eOHO-METOIMYECKOT0 KOMITIIEKCA T10
JUCLHUIUIMHE «XUMHS» W COJIepkaT 3aJaHus, yKa3aHUs, TEOPETHUUECKUU MaTepual,
dbopmyinbl. [lepen BBIMOTHEHUEM NPAKTHUECKON WM JTa0OpaTOPHON padOThI KaxIblid
CTyIEHT o00si3aH TMOKa3aTh CBOK TOTOBHOCTh K BBIMOJHEHUIO Pa0OOThI: MPOUTH
TECTUPOBAHUE, UHCTPYKTaX, OTBETUTh Ha BOMNpOChl. [lo okoHYaHUIO PabOTHI CTYACHT
o(OpMIISIET OTUET, 3aIUIIACT PadOTYy.

B pesynbrare BINMOTHEHUS OJHOTO 00beMa MPAKTUUECKUX pabOT CTYJICHT JOJDKEH

yMeTh:
® Ha3bIBATh: MW3YYCHHbIC BEIIECTBA [0 «TPUBHAIBHOW» WM MEXIyHAPOIHOU
HOMEHKJIaTypaum;

e oOmpenesiTb: BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX D3JIEMEHTOB, THII
XUMHUYECKOW CBSI3M B COCIUWHCHMSX, 3aps]] WOHA, IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ, TUIl KPUCTAJUIMUYECKON PEIIETKH, XapaKTep Cpeabl B BOJHBIX PACTBOPAX,
OKHCIIUTENb U BOCCTAHOBUTEIIb, HAMIPABIICHUE CMENICHUSI PABHOBECHS MOJI BIUSHUEM
pa3IMYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH, MPUHAICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPraHWYECKUX U OPraHMYeCKUX COCIUHEHUH; XapakTep B3aUMHOIO
BJIMSIHUSL aTOMOB B MOJIEKYJIaX, THUIBl PEAKIIUA B HEOPTaHUYECKOW M OpPraHUYECKOU
XHAMUH;

®  XapaKTepu30BaTh: S-, p-, d-3JIEMEHTHI 110 MX MOJIOKEeHUIO B [lepruoandeckoii cucrteme
JI.1. Mennaeneena; oOmpe XUMUYECKHIE CBOMCTBA METAJIJIOB, HEMETAJIOB, OCHOBHBIX
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KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX COCIMHEHWI; CTPOCHHE M CBOWCTBA
OpPraHUYECKUX COEIUMHEHUI (YTJIeBOJOpPOJIOB, CIUPTOB, (EHOJIOB, allbJETU/IOB,
KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBO/IOB);

® O0BACHATH: 3aBUCUMOCTb CBOWCTB XMMHUYECKOIO 3JIEMEHTa U OOpa30BaHHBIX UM
BelIeCTB OT nojoxenus B [lepuoanueckoit cucreme J[.M. Menneneesa; 3aBUCUMOCTh
CBOMCTB HEOPTraHMYECKUX BEILIECTB OT UX COCTaBA U CTPOCHUS, IPUPOLY XUMHUUECKOMN
CBSI3U, 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH pEaKIUH OT pa3iNYHbIX (PAKTOPOB,
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHHUM OT CTPOEHUS UX MOJIEKYJ;

e BBINOJIHATHL XUMHYECKHMI JKCIEPHUMEHT [0 pacClO3HABAHUIO Ba)KHEHIIUX
HEOPTraHWYECKUX M OPraHUYECKUX BEILECTB, MOJYYEHHI0 KOHKPETHBIX BEIIECTB,
OTHOCSIIIINXCS K U3YUYEHHBIM KJIaCCaM COEIMHEHMUII;

NPOBOUTH PACUYETHI [0 XUMHUUECKUM (OpMyJIaM U YPAaBHEHHSIM pEaKIIUi;
OCYLIECTBJIAITb  CAMOCTOSTENBHBIM  MOMCK  XUMHUYECKOHM  HMHPOpMaluu  C
UCIIOJIb30BAHUEM DPAa3JUYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX M HAy4HO-
NOMYJISIPHBIX W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa);
UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JIJIsl 00pabOTKU U Nepeaul XUMUYECKOM
UMH(pOpMAIK U €€ MPEACTaBICHUS B Pa3IN4HbIX (OopMax;

® HCHOJb30BaTh NMPUOOPETCHHbIC 3HAHUS U YMEHHSI B MPAKTUUECKON JESITEIbHOCTU U
ITOBCETHEBHOM KU3HMU:

® U1 TIOHUMaHUs T[JIOOANBbHBIX MPOOJIEeM, CTOSIIMX TEped  YeJIOBEUECTBOM:
HKOJIOTUYECKUX, SHEPTE€THUECKUX U ChIPbEBBIX;

® OOBSCHEHUS XMMHYECKUX SIBICHUH, MNPOUCXOISANIMX B MPUPOJE, OBITY U Ha
IIPOU3BOJICTBE;

HKOJIOTMYECKU IPAMOTHOTO TOBEJEHHUS B OKPYKAOLIEH CpELE;
OLICHKHM BJIMSHHS XMMHUYECKOIO 3arps3HEHUS OKPYKAIOMIEHM Cpeabl Ha OpraHu3M
YyeJioBeKa U JIPyTue KUBbIE OPTaHU3MBbl;
0e3omacHoi paboThI C BEIIECTBAMHU B JIaDOpaTOpuH, ObITY U Ha TPOU3BO/ICTBE;
ONpENICNICHNUS] BO3MOXXHOCTH MPOTEKAHHUSI XMMUYECKUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBHSIX U OLIEHKU UX MOCJIEACTBUM;
pacro3HaBaHMs ¥ UICHTU(DHUKAIIMY BaKHEUIITUX BEIIECTB U MAaTEPUAJIOB;
OLICHKM KaueCTBA MUTHEBOW BOJIbI U OTAEJIbHBIX MUILEBBIX NPOIYKTOB;
KPUTUYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOW HWH(POPMAINH, MTOCTYHAIONIEH 13
pa3IUYHbIX UICTOYHUKOB.

[Ipy npoBeneHMHM MPAKTHUYECKUX U JAOOPATOPHBIX 3aHATUH NPUMEHSIOTCS

CJIEIyIOLIME TEXHOJIOTMH U METObl OOYYEHHs: KPUTHUECKOTO MBIIIJIEHUS, MPOOJIEMHO-

nuanorudeckoro o0yuenusi, C[1O; 1abopaTopHblii U TPAKTUYECKUA METOBI.

O01mue pekoMeHIAUN 00YYAKOMIUMCS 110 BHINOJHEHUIO MPAKTUYECKHUX

3aHATHH
1. BHuMaTenpHO nmpouuTanTe METOAUMYECKUE PEKOMEHIALUUU I10 BBIIIOJIHEHUIO
IIPAKTUYECKOI0 3a/IaHUS.
2. BHuMaTenbHO MpoYMTaTe TOSICHEHUS, MPU HEOOXOAMMOCTH TIOBTOPHUTE

JICKIIUOHHBIN MaTepuan IO KOHCTIEKTaM M APYTUM HCTOYHHKAM, OTHOCSIIIHICS K TeMe
MPAKTUIECKOTO 33IaHuA.

3. OTBeThTe HAa KOHTPOJIBHBIE BOMPOCHI, €CITM OHU MPEJIOKCHBI.

4.  TlomroroBbTe BCce HEOOXOMMMOE I BBITIOJHEHUS 3aJlaHUS, PAIMOHAIBHO
MOATOTOBBTE paboyee MEeCTO.



3. [IpoaymaiiTe X0 BBIIOJIHEHHUS 3a1aHUS.

6. Ecnu Bama pa6ora cBsizana ¢ ucnonszoBanueM UKT, npoBepsTe Hanuuue u
paboTOCTIOCOOHOCTh MPOTPAMMHOTO 00€CIeueHrs, HEOOXOAMMOTO ISl BBIMOTHEHUS
3aJlaHuUs.

7. Ecnu mpu BBINONHEHWH MPAKTUYECKOTO 3a/laHUsl MPUMEHSETCS TPYIOBOE
WIM KOJIJISKTUBHOE BBHIMIOJHEHHUE 3aJ[aHMsl, CTapaiWTech MOANEPKUBATh B KOJJICKTHUBE
HOPMAJTbHBIN TICUXOJOTUYECKUI KIIMMAT, TPAMOTHO PACIIPECTUTh POJIU U OOS3aHHOCTH.
Bmecte npoBoauTe aHanu3 opraHU3aluy U IPOMEXYTOUHBIE Pe3yJIbTaThl MPAKTUYECKOTO
3aJlaHus MUKPOTPYIITIBI.

8.  Ilpu BBINOJHEHWU TMPAKTHUYECKOTO 3a/aHUs COONIOJANTE TpaBHUiia TEXHUKHU
0€30MaCHOCTU U OXPaHbI TPYAA.
9. B mpomecce BBIMOTHEHUS TMPAKTHYECKOTO 3aJlaHus oOpallaiTech 3a

KOHCYJbTAIIMSIMU K MPEMOAABATENI0, YTOOBI BOBPEMsI CKOPPEKTHPOBATH  CBOIO
JEATEIbHOCTh, POBEPUTH MPABUILHOCTD BBIMOJHEHUS 3a]JaHUS.

10. Ilo OKOHYaHHWM BBIIOJHECHHS  IPAKTUYECKOTO  3aJaHUS  COCTABBTE
MACbMEHHBIN UM YCTHBIM OTYET B COOTBETCTBUU C TEMU METOJUYECKUMU YKa3aHUSAMHU 110
0(OPMIICHUIO OTYETa, KOTOPhIE BbI MOJYUYWUIIM OT MpenojaBarelis Wid B METOJUUYECKUX
YKa3aHUSIX.

11.  Cpaiite roTOBYI0 pabOTy MPENoaBaTeIIio AJIsl IPOBEPKHU.

12.  VYyactBydiTe B OOCYXXJIEHMM U OIIEHKE TMOJYy4YEHHBIX PE3yJIbTaTOB
MPaKTHYECKON paboThI (0OIIETPYIIIOBOM HIIM B MUKPOTPYIINax).

BrinoJsiHeHne J1a00paTOPHOI PadoOThI

e Ilepen BbIOTHEHHUEM J1TA0OpPATOPHOM pPaOOTHI CHayajia HEOOXOAMMO HU3YUHTh
BEIIECTBA, BCTYMAIOIINE B PEAKITUIO U 00Pa3yIoIIrecs B pe3yabTaTe peaKkiny.

e 3aTeM clleyeT 03HAKOMHTHCS C MPUOOPOM, B KOTOPOM IMPOHUCXOJUT XUMHUYCCKAs
peaknus. HyXHO yCTaHOBHUTH €ro COOTBETCTBHE ONMCAHHUIO, BBITIOJHUTH
PEKOMEHIOBAaHHYI0 B OIIMCAaHWU TMPUOOpa IOCICA0BATEILHOCTh JEHCTBUHA TIO
MOJITOTOBKE TIprbopa K padoTe.

e OcCymIeCTBUTh CaMy pEaKIHMio, H3Y4YHTh YCIOBHS €€ TEUEHHUs, MPOU3BECTU
HaOJFOICHUS N3MEHEHHI BEIIECTB, TETNIOBBIX SBIICHUN.

e [IpouwsBecTu ommcaHWe OMBITA, MPOAHATU3UPOBATH, CIEIaTh BHIBOJ U 00OCHOBATH
€ro — OTBETUTH Ha BOMPOC, JJIS PEIICHHS KOTOPOTO BBITIOIHSJICS OTIBIT.

e Bce 3anucu mnpu  BBINOJHEHHWU J1aOOpPaTOPHOM pabOTHl JIODKHBI BECTUCH
UCKITIOUMTEIBHO B TETpaau Juisl JlabopaTopHbIX pador. Ee crmemyer Bectu caMbiM
aKkKypaTHeHImuM oOpasoMm. B Tterpaam mis mabopaTopHbeiXx paboT odopmiasiercs
BBITIOJIHEHHAs paboTa COTrJacHO YKa3aHUIO MO €€ BHIMOJIHEHUIO.

Od¢opmienne 1adopaTopHOil padoThI
[IpaBunbHO odopmieHHas nabopaTopHass M MpakTUYecKas padoTa IOJKHBI
coJiepKaTh B ceOe CIeAYIOIIHNe pa3 Ieybl:

e HaszBanue pabotsl u eé Ne.
e (OOopynoBaHue.
o Ilens paboTHLI.



e PucyHok uiaM cxema YCTaHOBKM C HCIOJb3yeMbIMH B paboTe€ CHUMBOJIaMU
U3MEPSAEMbIX BEIMYUH (ITPU HEOOXOJUMOCTH).

[Topsiok BhINOJIHEHUS PAOOTHI.

Pe3ynbTaThl HAOMIOACHUN W BBIYUCIICHUN B BUC TaOJIHIIBI.

VYpaBHEHUSI XUMUYECKUX peaKIuil (Ipyu HEOOXOAUMOCTH).

BbIBOJ (J10J5KEH COOTBETCTBOBATH 1IEJIH PAOOTHI).

Kpurepuu oueHnBanus J1a00paTOPHOI U NPAKTHYECKOH padoThI
OueHka «5» CTaBUTCS, €CIU:

a) paboTa BBINIOJHEHA TOJHO, MPAaBHJILHO, 0€3 CYIIECTBEHHBIX OIIMOOK, CAEaHbI
BBIBOJIBL;

0) 3KCIIEPUMEHT OCYIIECTBIIEH 10 IUIaHy C Y4€TOM TEXHUKHU 0€30IMaCHOCTH U MPaBUII
paboThI C BEIIECTBAMH U IPUOOpaAMU;

B) IMEIOTCSI OPraHU3aI[MOHHbBIC HABBIKY (ITOIEPKUBAETCS UMCTOTA pabodyero Mecra u
MOPSZIOK Ha CTOJIE, SKOHOMHO MCIOJIB3YIOTCSl PEAKTUBBI).

OneHka «4» CTaBUTCS, €CJIU :

a) paboTa BBINOJIHEHA IPABUIILHO, 0€3 CYIIECTBEHHBIX OIIMOOK, CIEIaHbI BHIBOJBI;

0) IOMyCTUMBI: HEMOJIHOTA MPOBEICHUSI WU OPOPMIICHHUS SKCIIEPUMEHTA, OJIHA-/IBE
HECYILIECTBEHHbIE OIMIMOKH B MPOBEICHUH WU O(DOPMIIEHUH SKCIIEPUMEHTa, B MpaBUiIax
paloThI C BELlIECTBAaMH U TPUOOpaMHU.

Ouenka «3» CTaBUTCS, €CJIM JOMYIIEHbl OJHA-JIBE CYIIECTBEHHbIC OIIMOKH (B XOJ€
HKCIEPUMEHTA, B 00bSICHEHUH, B O(OopMIIEeHUU pabOThl, MO TEXHUKE OE30MaCHOCTH, B
paboTe ¢ BemiecTBaMu U Mpubopamu), KOTOPbIE UCIIPABIIAIOTCS C MTOMOIIBIO YUUTENS.
Onenka «2» CTaBUTCS, €CJIHM JOMYIIEHbl CYIIECTBEHHBIC OMIHOKH (B X0/I€ IKCIIEPUMEHTA,
B OOBsCHCHWHU, B OGOPMIICHMH pabOTHI, MO TEXHHWKE O€30macHOCTH, B paboTe ¢
BEIIECTBAMU U MPUOOpaMM), KOTOPbIE HE UCTIPABIISIOTCS JaKe MO YKa3aHUIO YUHUTEIIS.
Bo Bcex cimyuasix olleHKa CHH)KAETCs, €CIIU 00yJaromuiics He coOI0Aal npaBuia TEXHUKH
0e30macHOCTH

B coorBercTBUM € y4YEOHBIM IUJIAHOM MPOTPAMMBbI TMOATOTOBKU CHEIUATHCTOB
cpenHero 3BeHa mno cneuuaibHOCTH 21.02.15 OTKpbIThIE TOpHBIE padoTbIpadboueit
IporpaMMoN Mo AMCHMIUIMHE «XHMHA» Ha MPaKTUYECKUE W J1a0OpaTOpHBIC 3aHSATHUS
OTBOJUTCS 28 4acoB, Ha KOHTPOJbHBIE PabOThl - 6 4dacoB. ConeprkaHue KOHTPOJIbHBIX
paboT, KpUTEPUU UX OLICHKH MPEACTABICHBI B KOMILJIEKTE KOHTPOJIbHO-OLIEHOUYHBIX CPEJICTB
no yueOHou nucuuruimae OY]I.12 Xumusi.



2.NIEPEYEHb IPAKTHUYECKHUX Y JIABOPATOPHBIX 3AHSATUI

TeMaTHKa NPAKTHYECKUX U JTA00PATOPHBIX 3aHATHI

KoanuecTBo
4acoB

IIpakTnueckoe 3anaTue Nel. Permrenne 3amaHuii Ha MCIIOIB30BAHHC
XUMUYECKOM CHMBOJIMKM M Ha3BaHUU COEIMHEHUW MO HOMEHKIIAType
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW M MNPUKIAAHOM XUMHUH U
TPUBHAIBHBIX HAa3BaHUU JUIS COCTaBJICHHS XHMHUYECKUX (HOpMyI
JIByXaTOMHBIX COEJUHEHHH (OKCHUIOB, CyIb(QUAOB, THAPUAOB U T.I.) U
JIPYTUX HEOPraHUYECKUX COCAUHEHNUM OTIEIbHBIX KJIACCOB.
[IpakTyeckue 3amaHus HA YCTAHOBJIECHHUE CBSI3M MEXKIY CTPOCHHUEM
aTOMOB XMMHMYECKHUX JIEMEHTOB U IEPUOIUYECKUM U3MEHEHUEM CBOWCTB
XAMHAYECKHUX 3JIEMCHTOB M NX COCIUHCHHI B COOTBETCTBHUH C ITOJIOKECHUEM
[leproanyecKO CUCTEMBIL.
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IIpakTuyeckoe 3anstue Ne2. [lepuogudeckas cucTeMa XMMHYECKHUX
anemeHtoB J[.M. MenneneeBa. @usnueckuii cmbica Ilepuogmueckoro
3akoHa J[.M. MengeneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
B COOTBETICTBHHM C TIOJOXKCHHEM XHMHYECKOrO DJJIEMEHTa B
[Iepuoanueckoit cucreme. MUPOBO33PEHUYECKOE M HAyYHOE 3HAYCHHE
[Tepuonnueckoro 3axkona .M. MengeneeBa. Ilpornoszsr 1.
MenpaeneeBa. OTKppITHE HOBBIX XHMHUYECKHX 3JIeMEHTOB. Pelienue
MIPaKTUKO-OPHUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHui Ha
XapakTepu3aluilo  XUMHYECKHMX  JJIeMEeHTOB  «Meramiuueckue  /
HEMETAJUIMYECKUE CBOWMCTBA, JJIEKTPOOTPUIIATEIBHOCTh XUMHUUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM
B MEPHOJIMYECKOMN cucTemMe xumuiyeckux 3semeHtoB /.M. MenneneeBa»

IpakTuyeckoe 3anaTue Ne3. KonnuecTBEHHbIE OTHOIICHHUS B XMUMHHU.
OCHOBHEIE KOJIMYECTBEHHEIE 3aKOHEI B XUMUU U PpaCUCThI 11O YPAaBHCHUAM
XUMUYECKUX peakiuid. Moap Kak eJuHUIa KOJMYeCcTBa BEIEeCTBa.
Monsippasg macca. 3aKOHbl COXPAaHEHUS MAcChl M DHEPruM. 3aKOH
ABorazipo. MomsipHbIii 00beM razoB. OTHOCHTENbHAS IOTHOCTH T'a30B.
Pacuerpl Mo ypaBHEHMSAM XHMMHYECKUX PEAKIHMM C HCIOJIb30BAHUEM
Macchl, 00beMa (HOpMaJbHbIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

IIpakTnuyeckoe 3ausaTue Ne 4. HomeHknaTypa HEOpraHM4eCKUX BEIECTB:
HA3BaHME BEIIECTBA HCXOAS U3 HX XUMHYECKOH (GOpMyINBl WIH
COCTaBJICHHE XUMHUYECKON (POpPMYIIBI UCXOMAS U3 Ha3BaHUS BEIIECTBA TIO
mexxayHapoaHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIATYpeE.

Pemenne mpakTU4ecKux 3aJaHUM MO KiIacCU(PUKAINKA, HOMEHKIAType U
XUMHUYECKUM (OopMyJiaM HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB
(yrapHslii Ta3, YIJIEKUCIBIA Ta3, aMMHaK, TallleHass W3BECTh, HETalleHas
U3BECTh, MUTHEBASI COJla M JIPYTUX): HA3bIBaTh M COCTABIATH (DOPMYIIBI
XUMUYECKHUX BEIIECTB, ONPENCIATh MPUHAIC)KHOCTD K KJIaccy.
HcTounuku xumuueckoi nHpopmaruu (CpeIcTB MacCOBOM HH(OpPMAIIHIH,
cetb Uuteprer u apyrume). Ilomck wHbOpmanmu 1O Ha3BaHUAM,
uaeHTHu(GHUKaATOpaM, CTPYKTYPHBIM hopMyliaM

IIpakTnuyeckoe 3ansitue Ne 5. CocraBiieHUE YpaBHEHUM XUMHUUYECKUX
peakluii ¢ y4acTHeM MPOCTBIX M CJIOKHBIX HEOPTraHWYECKUX BEIECTB:
METAJIJIOB ¥ HEMETAJUIOB; OKCU/I0B METAJIIIOB, HEMETAJUIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBaHMH U aM(]OTEepHBIX
THJIPOKCHUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEepHU3YIOIIUX HX CBOMCTBA.
PemieHne mnpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUil Ha
CBOMCTBA, COCTAB, MOJTy4YeHHE 1 0€30MaCHOE HCIIOJIb30BAHNE BaKHEHIIINX
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HCOPTraHNMYCCKUX BCHICCTB B 6I)ITy u Hp&KTH‘IGCKOfI JACATCIIBHOCTH
YCJIIOBCKA

IIpakTnyeckoe 3ansitme Ne 6. Homenknarypa opraHmdeckux
COCJMHEHUI  OTIENbHBIX KJIaCCOB (HACHIIIEHHbIC, HEHACBILICHHbIE WU
apOMaTUYECKHUE YTIIEBOIOPOBI, CITUPTHI, (PCHOJIBI, alIbACTUIBI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U Ip.)

CocTaBiieHHE TOJHBIX UM  COKpALICHHBIX CTPYKTYPHBIX (opMyll
OpPraHMYECKHUX BELIECTB OTIENbHBIX KIACCOB, CIOJB3Ysl UX HA3BAHUS 110
CUCTEMAaTUYECKOM U TPHUBHAIBbHOM HOMEHKIAType (ITHIEH, aleTHJIEH,
rIuLepuH, Genon, Gopmanbaerull, yKCycHas KUCiI0Ta, MNIMIUH). PacueTsl
npocreiimed  GopMyabl  OpraHMYECKOW  MOJIEKYJIbl, HCXOAS U3
AJIEMEHTHOTO cocTaBa (B %)

IpakTuyeckoe 3anaTue Ne 7. CBoiicTBa OpraHMYECKUX COEAMHEHUN
OTJENIbHBIX KJIACCOB (TpUBUANbHAS M MEXAyHapoJHas HOMEHKIJATypa,
XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOMYYEHHMs): HpeJesibHble (aJIKaHbl U
LUKJIOQJIKAHbI), HeNpeeibHble (AJKEHbl, aJKUHBl U aJKAJAUEHBI) U
apoMaTUYECKHE YIJIEBOAOPOIbL, CIIUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIIOTHI
U d¢upbl, anpAeruabl W KETOHbl, AaMHUHBI M aMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/1aHNs Ha COCTABJIEHUE YPABHEHU
XMMHMUYECKHUX PEAKIMH C y4acTUEM OPraHMUYECKUX BEIIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUS

IlpakTuyeckoe 3anaTue Ne 8. PernieHue nmpakTUKO-OPHUEHTHPOBAHHBIX
3aaHnii Ha aHaiu3 (HaKTOPOB, BIUSIOMIUX HA H3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKINH, B T.4. C TIO3HUIIMIA SKOJOTHYECKH 1IeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOM JAEATEIHHOCTH B IIEJIIX COXPAHEHHS CBOETO
3I0POBbS U OKPY’KaIOIIEH IPUPOIHOM CpeIbl.

Pemenne mpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUNl HA TMPUMEHECHHE
npunuuna Jle-llatense st HaXOXACHUS HAIPaBICHUS CMEILECHUS
paBHOBECHs] XMMHYECKOW pEaKIUu W aHadu3 (PaKTOpOB, BIUSIONIMX HA
CMEIIEHUE XUMUYECKOTO PABHOBECHS

IpakTnyeckoe 3ansaTre Ne 9. [lonck U aHaIM3 KEHCOB O MPUMEHEHUHN
XUMHUYECKUX  BEIIECTB M  TEXHOJOTMH C  yderoM  Oynyiei
npodeccuoHaNbHOM NeSTEIBHOCTH.

3ammra: [IpencraBienne pe3ynbTaToB pelIeHUsT KeHCOB B popMe MUHH-
JIOKJIaJIa C Mpe3eHTaIei

10

JlaGopaTopHnoe 3ansiTue Nel. JTabopatopHas padota “THITBI XUMUYECKHX
peakuuii”. MccnenoBanue THIOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U
00pa3yIolIMXCsl BEUIECTB) M TPU3HAKOB XHUMHYECKHX  PEaKIHi.
[TpoBeneHne peakuuii MOHHOTO OOMEHa, ONpENeNICHHE CpeIbl BOIHBIX
pacTBOpOB. 3a/laHus HA COCTaBJIIEHUE MOHHBIX PeaKIUi

11

JladopaTopnoe 3ausitue Ne2. JlabopaTtopHas pabota «MaeHTrdukamms
HEOPTaHMYECKUX BEIICCTBY.

Pernrenne SKkcrepUMEHTaIBHBIX 3a7ad 10 XUMHYECKUM CBOMCTBaM
METAJJIOB ¥ HEMETAJIJIOB, M0 PACTIO3HABAHUIO U MOTYUYCHHS COSIMHECHUN
METAJUIOB ¥ HEMETAJIIIOB.

Nnentudukanuss HEOPraHWMYECKUX BEIIECTB C HCIOIB30BAHUEM HX
(U3NKO-XMMHYECKIX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHA.
KauecTBeHHble peakiuu Ha Cynbdar-, kKapOoHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHSI

12

JlabopaTopnoe 3anaTue Ne 3. JlaGopatopHas pabota “IIpeBparieHus
OpPraHMYECKHX BEIIECTB ITPU HarpeBaHuu".

[ToiydeHue 3TUICHA U U3yYEHHE €r0 CBOMCTB. MoaennpoBaHue MOJIEKYT
U XMMUYECKUX TPEBpaIleHUH Ha TPUMEpE dTaHa, dTUIICHA, alleTHIICHA U

Ap.




13 JlagopaTopHnoe 3ansitue Ne 4. JlaboparopHas padota: “Unenrndukamms 2
OpPraHWYECKHUX COCJMHEHHWA OTHENbHBIX KiaccoB” WnenTuduxanus
OpTraHN4YCCKUX COGI[I/IHGHI/II\/JI OTACJIBHBIX KJIaCCOB (Ha npumMepe
aNIBJICTU/IOB, Kpaxmaja, YKCYCHOW KHCJIOTBI, OEJIKOB W T.I.) C
HUCITIOJIB30BAHUEM HX (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOICTB U XapaKTCPHBIX
KayeCTBEHHBIX peakiuii. JleHarypanus Oenka npu HarpeBanuu. [[BeTHbIe
peakiuu OenkoB. BO3HWKHOBEHHE AHATUTHYECKOTO CHTHAJIA C TOYKH
3pCHHS XUMUYECKUX TPOLIECCOB NP MPOTCKAHUU KAUECTBECHHOM PEaKInH,
MO3BOJIAIOIIEH  MJIEHTU(GUIUPOBATh  MPEAJIOKEHHbIE  OpraHUYECKUe
BEIIECTBA

14 JladopaTopHoe 3ausitue Ne 5. JlaGoparopnas pabora «IIpuroroienue 2
pPacTBOPOBY.

[IpuroroBnenue pacTBOpPOB 3adaHHON (MaccoBO#, %) KOHIIEHTpaIuu (C
MPAKTUKO-OPUEHTUPOBAHHBIMU BOTPOCAMH) U  OIpPENEJICHHE Cpeibl
BOAHBIX paCTBOPOB.

Pemenwne 3a1a4 Ha MIPUTOTOBIEHHE PACTBOPOB

15 KonTpoabHas padora Ne 1. CrpoeHue BemiecTsa 1 XUMHUECKHUE peaKIIUU 2

16 KonTpoabHas padora Ne 2. CBolicTBa HEOPraHUYECKUX BEILECTB 2

17 KonTpoabHas padoora Ne 3. CTpykTypa M CBOMCTBa OpPraHUYECKUX 2
BELIECTB

Bcero: 34

3. COIEP KAHUE NPAKTUUYECKHNX U JIABOPATOPHBIX 3AHATUM
N METOANYECKUE YKA3AHUSA K UX BBIIIOJIHEHHUTIO

IIpakTuyeckoe 3ansgtue Nel. Penienue 3a1aHuid Ha MCMOJIb30BAHUE XUMHYECKOM
CUMBOJIMKM M Ha3BaHUM COEAMHEHUM MO HOMEHKJIAType MEXIyHapOJIHOr0 COm03a
TEOPETUYECKOW W TPUKIATHON XUMUU W TPUBUAIBHBIX Ha3BaHUU IS COCTaBJICHUS
XUMUYECKUX (DOPMYIT IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CYIb()UI0B, TUAPUIOB U T.I1.)
U IPYTUX HEOPTraHUYECKUX COCIMHEHUN OTACIBHBIX KJIACCOB.

[TpakTryeckue 3a/1aHusl Ha YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XMMHUYECKHUX
AJIEMEHTOB U TMEPHOJIUYECKUM H3MEHEHHUEM CBOMCTB XUMHUUYECKUX JJIEMEHTOB U HX
COCIMHEHUN B COOTBETCTBHUU C MOJIOKEHUEM [leprnogudeckor CUCTEMBI.

YuelOHas 11e51b: GopMUPOBATH YMEHUS HA3bIBAaTh OMHAPHBIC COCTUHEHUS, TTPOU3BOIUTH
pacd€Thl IO XUMUYECKUM (POpMYIIaMm.

YuyeOHbIe 3ada4u.

1.HayuuTtbcsi MOAB30BaTHCI XUMUYECKOM CHMBOJIMKON WM HA3BaHUSAMH COETUHEHHU IO
HOMEHKJIATYpe MEXIyHapOJHOIO CO3a TEOPETUYECKOW U MPUKIAAHON XUMUU U
TPUBHAIBHBIX HAa3BaHWM IS COCTABJICHUS XUMUUYECKUX (OPMYJ JBYXaTOMHBIX
coelMHEeHUI (OKCUIOB, CyIb(GUIOB, THUAPUIOB M T.I.) MU JPYTUX HEOPTaHUYECKUX
COCIMHEHUN OTAEIBHBIX KJIACCOB.



2.YMeTh ycTaHaBIMBaTh CBSI3U MEXJY CTPOCHHEM aTOMOB XUMHUYECKUX DBJIEMEHTOB U
MEPUOANYECKUM U3MEHEHHUEM CBOWCTB XUMHUYECKUX HJIEMEHTOB M UX COCAUMHEHUN B
COOTBETCTBHHU C MOJIOKEHUEM lleproanueckor CUCTEMBL.

3.YMeTb rpaMOTHO OQOPMIISITH U PEILATh 3a/1a4u.

Oobpa3oBaTesibHbIE Pe3yJbTAThI:
CTyeHT JOJKEH:

HMeTh NPAKTHYECKHH ONbIT: HA UCIIOJb30BAHNE XUMUYECKON CUMBOJIMKH M Ha3BaHUU
COEQUHEHUN 110 HOMEHKJIATYPE MEXKIYHAPOJHOrO COK3a TEOPETUUYECKOW W IMPUKIATHON
XUMUH U TPUBUATBHBIX HAa3BaHUM VISl COCTABJICHUSI XUMUYECKUX (DOPMYI JBYXaTOMHBIX
coeIMHEHUN (OKCHUIIOB, CyIb(UIOB, TUAPUAOB MU T.I.) U APYTUX HEOPTaHUUECKUX
COEIUHEHUN OTJEIbHBIX KJIACCOB;

3HATh: Ha3BaHMs COCIWMHECHMI, BaJICHTHOCTb, CTCICHL OKMCJICHUS, MaccoBas JOJs
3JIECMEHTA;

yYMeTb: BBITOJIHATH PACUEThI 0 XUMUYECKUM (hopmyIiam;

BJIa/IeTh: HaBbIKaMu padoThl ¢ [lepuoandeckoi cucremMoit XD U KalbKyJISITOPOM.
3aa4yu NPAKTHYECKOI0 3aHATHS:

. [ToBTOpHUTH TEOpPETHUECKUI MaTEPHAIT TIO TEME MPAKTHYECKOTO 3aHSATHS.
. OTBETHUTH HA BOMPOCHI JTsI 3aKPEIICHUSI TECOPETUIECKOTO MaTepraa.

. BBITTOTHUTE 3a1aHUS IO TEME.

. ObopMuTh OTUET.

AN W N -

Oobecne4eHHOCTDH 3aHATHSA (CpeaCcTBA 00y4eHUs):

1. COOpHHK METOAMYECKUX YKa3aHWM JUIsl CTYJEHTOB MO BBHIMOJHEHUIO MPAKTHUYECKUX
3aHATUHN 110 Y4eOHOU TUCIUTIUIMHE « XUMUSD.

. Tabnmuna «Ilepuoguyeckas cucreMa xumMuaeckux sinemMenToB J[.1. MenneneeBay.

. Terpaap nys MPaKTUUYECKUX 3aHATUH B KIIETKY.

. Kaprouku — 3aganus.

. Kanpkynsarop.

. Pyuxka.

AN DN A~ W

KpaTtkue TeopeTnueckue u yueOHO-MeTOAUYECKHE MATEPUATIBI
Mo TeMe MPAKTHYECKOr0 3aHATHSA

Bunapubie coeqMHeHMSI — DTO CJIOXKHBIE BEIIECTBA, COCTOSIIME M3 aTOMOB JBYX
XUMHUYECKUX JJIEMEHTOB (KaK MpaBUJIO, HAa TMEPBOM MECTE 3alMCHIBACTCS SJIEMEHT C
MOJIOKUTENILHOW CTENEHbIO OKUCIICHUSI, HA BTOPOM MECTE — C OTPUIIATEIIbHOU CTENEHBIO
OKHCIICHUSA).

CTeneHb OKHCJIEHHUSI — DTO YCJIOBHBIM 3apsj] aTOMOB XHMHUYECKOTO JJIEMEHTa B
COCJIMHEHWH, BBHIYUCIICHHBIN HA OCHOBE MPEATONI0KEHHUS, YTO BCE COSAMHEHUS (MOHHBIE U
KOBQJICHTHO-TIOJIIPHBIE) COCTOSAT TOJIBKO U3 HOHOB.
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Cmenenv oOKucnenusa TI0Ka3bIBa€T, CKOJIBKO JJEKTPOHOB CMellaerca K Oosee
ANEKTPOOTPULIATEIIBHOMY JIEMEHTY. DIIEKTPOOTpULIaTeIbHOCTh (D) — CBOMCTBO aTOMOB
JTAHHOTO XMMHYECKOTO 3JIEMEHTa OTTATUBATH K ceOe 00IIre AJIEKTPOHHBIE MAPHI.
CreneHb OKUCIEHUS MOXKET UMETh MOJ0XKUTEIBHOE, OTPUIIATEILHOE U HYJIEBOE 3HAUCHUSI.
CrerneHu OKHMCIIEHUS PacCTaBIIAIOTCS: BBEPXY HaJ CUMBOJIOM 3JIEMEHTA, IPUYEM BHaYalIe
nuiercs 3apsj (+ uim -), a 3ateM yucio (1,2,3).

[Ipumepsl BELIECTB, B KOTOPHIX Y 3JIEMEHTOB MPOCTABJICHBI CTENIEHU OKUCIICHHUS:
Na2+1S-2, H2+10-2, CI20.

st toro, uytoObl MmO ¢opMyraM XUMHUYECKUX COCJUHEHUN pacCuuTaTh CTENEeHH
OKHCJICHHS C.0.), HEOOXOUMO 3HATh ONpE/IeICHHbIC MTpaBua;

l. B coenuHeHusx oTpuLaTenbHOE 3HAYEHHUE C.0. UMEIOT 3JIEMEHTHI C OOJIBIINUM
3HAYEHUEM 3JIEKTPOOTPHULIATEIBHOCTH, A IMOJOXKUTEIBHOE 3HAYEHHUE C.0. — DJIEMEHTHI C
MEHBIIINM 3HAYEHUEM FJIEKTPOOTPULIATENIHLHOCTH.

2. EcTb 351eMEHTBI € MOCTOSIHHOM C€.0. ¥ 3JIEMEHTHI C IEPEMEHHOM C.O.
DNEeMEHTHI C MOCTOSIHHBIM 3HAYEHHUEM C.O.:

a) METAJUIbl BCETJa UMEIOT MOJIOKHUTEIBHOE 3HAUEHHUE C.0.

Y MeTaIoB INIaBHBIX NOATPYNIL: | TpyIIIBI BO BCEX COEAMHEHUAX C.0. paBHa +1, Il rpymmsl
- +2, Il rpynmer - +3.

0) 271IeMeHT (TOp B COCIMHEHUSAX BCETJa MIPOSIBIISET CTETIEHb OKUCICHHUS -1

DNEeMEHTHI ¢ IEPEMEHHBIM 3HaYE€HUEM C.0.:

a) BCe OCTaJbHbIE METAJUIBI (KPOME MEPEUUCICHHBIX BBIIIE METAIIOB);

0) Mo4TH BCE HEMETAJLIIBL;

B) KMCJIOPOJ MOYTH BCET1a UMEET C.0. -2;

) B OOJIBIIMHCTBE COEAMHEHUHN BOJIOPOI UMEET C.0. +1.

3.V anemMeHTOB, KOTOpbIE B ONHAPHOM COEMHEHUH 3aIIMChIBAIOTCS] HA BTOPOM MECTE, C.0.
OTpHUIIaTeIbHA M pacCYUThIBaeTCs 1o popmyiie: Ne rpymnmsl siuemenTa -8.

4.Y mpocThIX BELIECTB U CBOOOAHBIX aTOMOB C.0. Bcerja pasHa vyt (H2, N2, Fe, Al, Cl,
N, Na).

5. B coenMHEHMSIX CyMMa BCEX CTENEHEN OKHUCIIEHUs 3JIEMEHTOB BCEria paBHa HyJt0. To
€CTh, CyMMa MOJIOKUTEIBHBIX U OTPULIATENIBHBIX 3aps/I0B B MOJIEKYJIE BCEI/la paBHA HYJIIO.
6. [11st TOr0, 4TO0OBI paccuMTaTh C.0. OJHOrO AJIEMEHTA B COEJUHEHUH, HAJO0 3HATH C.O.
JIPYroro 3JeMEHTA.

Haxoscoenue c.o. no popmyne eeuwgecmaa.

CoctaBuM anreOpanyeckoe YpaBHEHHE C OJHUM HEHU3BECTHBIM ISl OIpeneNeHUs
3HAYEHUS C.0. B KAKOM-JIMOO COCTMHEHHH.

Haiinem c.o. xmopa B coemuaeHuu ClO. Bwmmmem c.0. kuciopoma u 0003HAYUM
HEU3BECTHYIO CTENEHb OKUCIeHHs Xyopa depes x: CloxO2

CocTtaBruM ypaBHEHHE:!

2x+(-2)=1=0; 2x=2; x=+1

3anuceIBaeM creneHb okuciaenus xjaopa: Cla" 102

Cocmaegnenue hopmynst coeOuHeHus no U38eCHHBIM C.0.371eMEHMO08.

Hampumep, coctaButh popmyiry OMHAPHOTO COCIUHEHUSI ATTFOMUHUS C YTJIEPOIOM.
3anuiieM 3HaKW amoMuHUS U yraepoaa: Al C, mpuueM BHauase 3aluchiBaeM 3JIEMEHT C
MOJIOKHUTEIIbHBIM 3HAYEHUEM C.0. (KaKOMW ATO 3JIIEMEHT B HallleM Ipumepe?), a 3aTeM —
AJIEMEHT C OTPULATEIBHBIM 3HAYEHUEM C.O.
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Tenepb no nopsAKy:

1. AJIOMMHHAM HaxoguTCs B 3 TIpynme, 3TO MeTaul, €ro c¢. 0. BCerma
MOJIOKUTEIIbHA U paBHa +3.
2. VYrnepon naxonurcs B 4 rpynre, ero ¢.0. ero Oyaet pasHa -4 (4 — 8 = -4)

3anuiiem 31y 3HaueHus B popmyiny: Al+3C-4, Halinem HauMeHbllee 0011ee KpaTHOE IS
HUX (OHO paBHO 12). 3aTeM paccunTaeM UHACKCHI:

12

Al+3 C -4 — Al4C3
Haszeanua dunapuvix coedunenuii 00pazyroTcs U3 ABYX CJIOB — HA3BaHUN BXOASIIUX B UX
COCTaB XMMHYECKUX IJIEMEHTOB. BHauane MpOU3HOCAT KOpPEHb JIATUHCKOTO Ha3BaHUS
3JIEMEHTa C OTPULIATEIBHOM €.0.(y HAC yIIepo, ero JaTUHCKOE Ha3BaHUE - KapOOHEyM),
n00aBisis cyhduke — «uay (B MIMEHUTEIIBHOM TaJIeXke), ITOCIIe 3TOro J0OABIAIOT Ha3BaHHE
AJIEMEHTA C MOJIOKUTEIBHOU €.0. B POAUTEIIEHOM MAJEXKE.

Hanpumep: NaCl — xnopun Hatpusi, MgS — cynbdun maraus, KH — rugpun kanus.

Ecnm ke 37eKTpOomnoI0KUTETBHBIN JIEMEHT MPOSBISET Pa3HbIE CTENICHU OKUCICHUS, TO
ATO OTPAXKAIOT B Ha3BaHWH, 0003HAUNB C. 0. PUMCKOU ITU(DPOA, KOTOPYIO CTABST B KOHIIC
Ha3BaHUs B CKOOKax.

Hanpumep: Fe+20-2 oxcun xenesa (II); Fe2+303-2 okcup xenesa (I1I).
Ecnm ke coenquHeHne COCTOUT U3 ABYX JIEMEHTOB-HEMETAIOB, TO K KOPHIO JIATHHCKOTO
Ha3BaHus Oosiee DO (Haxonmutcs B (opmylsie HA BTOPOM MECT€) M3 HUX NPHUOABIAIOT
cydurc «um», BTopoit KOMIIOHEHT Ha3bIBAIOT B POJUTEIIEHOM ITaJIEKeE.

Hampumep: O+2F2-1 — dropun kucnopona, S+402-2- oxcup cepol (IV), S+603-2-

okcu cepsl (VI).

B HEKOTOpBIX Cllydasx YUCIO aTOMOB 3JIEMEHTOB 0003HAYAIOT MpPHU MOMOIIM HA3BaHUU
rpeYecKrX YUCIUTENbHBIX — MOHO, JTH, TPH, TETPA.
CO- monookcun yriepona, CO2- quokeua yriepona, PbCl4- terpaxnopun gpropa.
OTtHocuTenbHas MoJieKyJsipHass macca (Mr)- Oe3pa3mepHasl BeTMUYMHA, MOKa3bIBAIOIIAs,
BO CKOJIbKO pa3 Macca MOJIEKYJbl JaHHOTO BemlecTBa Oombire 1/12 maccwl m3oToma
yriepoaa C12.
OTHOCHUTENbHAS MOJIEKYJISIPHAsi Macca BEIeCTBA paBHA CYMME OTHOCHUTEIBHBIX aTOMHBIX
Macc BCEX DJIEMEHTOB C y4€TOM MHJIEKCOB.
ITpumepsr:
Mr(B203)=2 - Ar(B)+3 - Ar(O)=2-11+3-16=70
Mr(KAI(SO4)2) = 1 - Ar(K) + 1 - Ar(Al) + 1+ 2 - Ar(S) + 2- 4 - Ar(O) =
=1-39+1-27+1-2-32+2-4-16=258

Maccoeas 0onsa xumuueckozo riemenma.

3Has XUMUYECKYI0 (OPMYITY, MOKHO BBIYMCIUTh MACCOBYIO JIOJF0 XUMHUYECKUX DJIEMEH-
TOB B BelIeCTBE. MaccoBasi 10715 2JIEMEHTA B BEIIECTBA 0003HAYAETCS TPEYECKOM OYKBOM
«OMETray - ® U PacCUYUTHIBAETCA 10 GOopMyJIe:

Ak
gy b o NRE

oE rje K — 4MciI0 aToMOB 3TOrO 3JIEMEHTA B MOJIEKYIIE.
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IIpuMep: paccuuTaTh MacCcoOBBIE TOIU BOAOPOJA U KHCIOPOAa B MoJieKyJie Boabl HoO.
Pewenue:

1) BeruucisieM OTHOCUTEIbHYIO MOJIEKYJISIPHYIO MAcCy BOJbIL:

M:(H20) = 2*A(H) + 1*A(O) =2*1 + 1* 16 = 18

2) BeruuciisieM MaccoByO JIOJI0 BOJOPO/Ia B BOJIE:

B 1-2
Dy 5 =—2 = 100%="—"-100% =11%
18

S o

3) Boluucisiem MaccoByIO J0JI0 KMCIOPOJa B Bojie. Tak Kak B COCTaB BOJbI BXOAST
aTOMBI TOJIBKO JIBYX XMMUYECKHUX AJIEMEHTOB, MaccoBas J10Ji1 KUCJIOpoia OyIeT paBHa:

@y, 5 =100%-11% =85%
OtBeT. @, , =8%%, o, ,=11%

Bomnpocs! 17151 3aKperieHlsl TEOPETHYECKOT0 MAaTEPUAJIa K NPAKTHYECKOMY
3aHATHIO

1. Kakyto nndopmaruto naér popmyna CO2?

2. Uto Takoe cTerneHb OKUCICHUSA?

3. Kakue BeTWYUHBI MOTYT HAXOJIUTHCA PAIOM C XUMAYECKUM 3HAKOM?

4. ITIpuBenuTe NpUMEPHI MPOCTHIX BEIIECTB U HA30BUTE UX (OPMYJIBI.

5. [IpuBeauTe MpUMEPHI CIOKHBIX BEIIECTB U HA30BUTE X (POPMYJIBI.

6. Chopmynupyiite npaBuia onpeeaeHus CTereHed OKUCIICHHUS.

7. KakoBa dopmyiia jist onpeaesieHus: MaCCOBOM 10U XMMUYECKOT0 dJIeMeHTa?
3aganus QI NPAKTUYECKOr0 3aHATHSA:

OTBeTbTe Ha 3adaHus, BBI6paB BCOICCTBA M3 BalICTO BapuaHTa II0J

HOMEPAMH. ..(TI0 YKa3aHUIO YUUTEs).

Bapuantbl

1 2 3 4 5
1 AgCl | Na2S | Ca3N2 H2Se AgBr
2 LiBr | NH3 NaCl P205 MgCl4
3 HF | Ca3P2 Li2S SF6 LiH
4 K28 HCl N205 Na3N NH3
5 AllI3 | CrF3 Lil K28 PCI13
6 PH3 | BaBr2 CaF2 LiBr H2S
7 CaH2 | Pbl2 HBr PCI5 FeBr3
8 CH4 | CuCI2 KH BaH2 CaC2
9 Na3P | ZnS Agl SiH4 CCl4
10 | FeCI2 | SiH4 Mg3P2 H2S SO3
11 H2S | NaH MnS MgS Ba3P2
12 | HgBr2 | HF PH3 CaCl2 HI
13 Nil2 SO2 CuBr2 CIF5 SrS
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1.

2.

3.

JlaiiTe Ha3BaHU BEILIECTBAM M3 BAILIErO0 BaApUAHTA.

Onpenennrte Ka4eCTBEHHBIM U KOJMYECTBEHHBIA COCTAB BEIIECTBA W3 BaIlIErO
BapHaHTa 0]l HOMEPaMHU...

PaccunTaiite OTHOCHUTENBHYHO MOJIEKYJISIPHYIO MacCy BEIIECTB M3 BaIIErO
BapHaHTa 0]l HOMEPAMHU...

Paccumraiite MaccoBble HOJIM XHMMHUYECKHX JJICMEHTOB, BXOJISIIHMX B COCTaB
OCHOBAHUS M3 BAlIEr0 BapUAHTA MTOJ HOMEPOM. ..

Onpenenute TUI XMMUYECKOW CBSI3M B BEILIECTBAX M3 BAaIlIETO BapHaHTa IOJ
HOMEpaMHU...

Onpenenute CTENEHU OKUCICHUS KaXIOTO AJIEMEHTAa B OCHOBAHUSX U3 BAIIEro
BapHaHTa M0l HOMEPaMHU...

I/IHCprKIII/Iﬂ IO BBINNOJTHEHUIO MPAKTHYICCKOT0 3aHATHUA

YTouHuTe y npenogaBarciisi BapUWaHT M HOMCpa BCHICCTB, HGO6XOI[I/IMBIC JIIA

BBIIOJTHEHUS 3aTaHUI.

Eciu Bemiects HECKOJIbKO, CHadajia BBIIIOJHACTE BCC 6 3aJaHui IJIs OJHOTO

BEILECTBA, 3aTE€M JJIs CJIETYIOUIETO, U TaK O MOPSAKY.
Oo0pa3zen 11l BHINIOJIHEHMSI
Bapuanm 5 Ne 13

1. SrS — cyrvgpuo cmponyusn

2. Kauecmeennwtit cocmaé — amomovl cmporuusa U cepol, KoniuuyecmeeHHbli

cocmae — 6cezo 06a amoma: 00UH amom CIPOHYUA U OOUH AMOM Cepbl.
Mr(SrS)= 88+32=120

N

n*Ar(S)/Mr(SrS)*100%=1%32/120%100%=26,67%
Honnasn
Srt2§-1

S =

Iopsinok BbINOJIHEHHSI OTYETA MO MPAKTHYECKOMY 3AHATHIO

1.B Terpaau s MpaKTUYECKUX 3aHITHA HAMIIIATE HOMED, Ha3BaHUE U
y4EOHYIO 11eIb 3aHATHS.

2.0TBeTHTE YCTHO Ha BOIIPOCHI JIA 3aKPCINICHUA TCOPECTUYCCKOI'O MaTcpuajla K
MPAKTHYCCKOMY 3aHATHUIO.

3.Boeimonnure 3aganusa Ne 1, 2, 3, 4, 5, 6 k BeniecTBaM, yKa3aHHBIM YUUTEIIEM.

4.3anuImmTe BBIBOJI O MpOJIeIaHHON paboTe, OTpa3uTe, Ha CKOJBKO ycrentHo Bbl
CIPaBUJIMCh C Y4YeOHBIMH 3aJadyaMHM TPAKTHYECKOTO 3aHATUS M peaju30BaHbl JIH
oOpa3oBaTeabHbIE pe3ybTaThl, 3asBieHHbIE BO OI'OC TpeThero nokojaeHusl.

IIpakTnueckoe 3anaTue Ne2. Ilepuoanueckas cucteMa XUMUYECKUX diaeMeHTOoB [[.U.

Menneneesna.
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W(Sr)=n*Ar(Sr)/Mr(SrS)*100%=1%*88/120*100%=73,33% w(s)=

Ouznueckud cmbicin  [lepuommueckoro 3akona J[.M. Mengeneesa.
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB, OOpa3yeMbIX HUMU



MPOCTBIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO AJIEMEHTa B
[lepnognyeckor cucreMe. MupoBO33peHUECKOe U HayyHOe 3HadyeHue [lepuomnueckoro
3akoHa .. Menneneesa. IIporno3sr JI.11. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX
AJIEMEHTOB. PellleHHe MNPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi  Ha
XapakTepu3alulo XUMHUYECKUX JJEeMEHTOB «Mertajinueckue / HeMeTaUInuecKue
CBOMCTBa, JJICKTPOOTPULIATEIBHOCTh XMUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUM C HUX
AJICKTPOHHBIM CTPOCHUEM U TOJIOKEHHEM B TEPUOAUYECKON CUCTEME XHUMHUYECKHUX
sanemenToB [[.1. MenneneeBa»

YyeOHas nenb: (HOPMHUPOBATH YMEHHS ONPEACIATh, METALINYSCKUE 1 HEMETAIUIMUCCKUE
CBOMCTBA XUMHUYECKUX AJIEMEHTOB.

Y4eOHbIe 3a1a4u:

I.Haqu/ITLC}I OoNIpCACIIATE MCTAJNIMYCCKHC W HCMCTAJNIMYCCKHC CBOMCTBA XMMHYECKHUX
QJICMCHTOB.

Oo0pa3soBaTe/bHBIEC Pe3yJbTaThl:
CTyeHT JOJKEH:

HMETh MPAKTHYECKUI ONBIT: ONPEAECIATh METAUINUYECKUE U HEMETANIMYECKUE CBOMCTBA
XUMHUUYECKHUX DJIEMCHTOB;

3HATb: Ha3BaHMS DJICMCHTOB;

YMeTb: ONPEACIsATh METAIMYECKHE M HEMETAUIMYECKUE CBOMCTBA XHMMHUYECKUX
3JIEMEHTOB;

BJIa/leTh: HaBbIKaMu paboThl ¢ [lepuoanaeckoit cucremoit X0.

3anaqn MNPAKTHICCKOIO 3aHATHUSA:

1. TTOBTOPHUTH TEOPETUUCCKUI MaTEPHAII ITO TEME MPAKTHYECKOTO 3aHSATHS.
2. OTBeTUTH Ha BOMPOCHI JIJIs 3aKPETICHUSI TEOPETUYECKOT0 MaTepuaa.
3. BoInoaHUTH 3a1aHUs TI0 TEME.
4. ObopMHUTH OTYET.

Obecne4eHHOCTD 3aHATHSA (CPEACTBA O0yUEeHHUS):

1. COOpHHK METOJMYECKUX YKa3aHWK ISl CTYJCHTOB IO BBHIMOJHEHHUIO MPAKTHUYECKUX
3aHSATUN 110 Y4eOHOU TUCIUIUINHE « XUMUS.

2. Tabmuma «Ileprognueckas cucremMa XuMUIecKux daemMenToB J[.M. MenneneeBay.

3. Terpaap s MPAKTUYECKUX 3aHITUN B KIIETKY.

4. KapTouku — 3aaHusl.

5. Kanbkynsitop.

6. Pyuka.

I(pamkue meopemuueckue u yueﬁno-memoduuecxue mamepuaiibl

no meme npaKkmuuecCKo2o 3aHamus
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IMepuoauyeckuii 3aK0H.

[Tepuoguueckuit 3axkoH ObLT1 OTKpHIT JI.JMI. MenneneeBoim B 1868 romy. Ero
COBpeMEeHHas (OpMYJIMPOBKA: CBOMCTBA XMMHMUYECKHX 3JIEMEHTOB M O0pa3yeMbIX HMHU
COeMHEHUN (MIPOCTBIX W CIIOKHBIX) HAXOIATCS B TEPHOIUYECKON 3aBUCUMOCTH OT
BEJIMYMHBI 3apsifia aTOMHOTO s1]Ipa.

[Teproanyeckuii 3aKOH JIE)KUT B OCHOBE COBPEMEHHOT'O YUEHHSI O CTPOCHUU BEIIECTBA.
ITepuonnueckas cucrema J[.M. MenaeneeBa ABIAETCA HAIVISAIAHBIM  OTPAXKECHUEM
MEPUOIUYECKOTO 3aKOHA.

B nepuoanyeckoit TabiuIe 371€MEHTHI PACIION0KEHBI B TOPAJIKE YBEIHUYEHHUSI aTOMHOTO
3apsaa, pyNIUpyrOTCs B "CTPOKHU U CTOIOLBI" - MEPUOABI U TPYIIIHL.

Ilepron - psiAq rOPU3OHTAIBLHO PACIOIOKEHHBIX XMMHUUYECKUX AJIeMEHTOB. 1, 2 u 3
MEpUOJIbl HA3BIBAIOTCS MajbIMU, OHU COCTOST M3 OJHOIO psijaa 3JIeMeHTOB. 4, 5, 6 -
Ha3bIBAIOTCS OOJIBIIMMHM IIEPHUOJAMH, OHH COCTOST M3 JBYX PSAJIOB XHUMHYECCKHUX
AJIEMEHTOB.

['pynmoii Ha3bIBaIOT BEPTUKAIBHBIN PsJ XUMUYECKUX SJIEMEHTOB B IEPUOIUICCKON
Tabnuile. DIIEMEHThl COOpaHbl B T'PYIIbl HA OCHOBE CTENEHU OKHUCJIEHHUS B BBICIIEM
okcune. Kaxxaasi 3 BOCBMHU TPYIMIT COCTOUT W3 TJIABHOW MOATPYIIHI (2) ¥ TTOOOYHOM
noArpyniel (0).

HepnonnquKaﬂ Ta6J'II/IIIa I[H MCHHGHCCB& COACPIKUT KOJIOCCAJIbBHOC YUCJIO OTBCTOB
Ha CaMbIC PA3HBIC BOIIPOCHI. HpI/I YMCJIOM €€ UCITOJIb30BAHUHU Bbl CMOKETC IIPCAIIOTIATraTh
CTPOCHHUC U CBOMCTBA BCHICCTB, YCIICIIHO ITMCATh XUMHUYCCKUC PCAKIINH U PCIIATh 3aJ1a1H.

Paanyc aroma.

Paamycom atoMa Ha3bpIBalOT pacCTOSTHUE MEXAY ATOMHBIM SIIPOM U CAMOM JaJbHEU
AEKTPOHHON OpOWTANBI0. DTO HE YeTKas, a YCJIOBHas TpaHUIA, KOTOpas TOBOPUT O
HanOoJIee BEPOSTHOM MECTE HaXOXKICHHUS JIESKTPOHA.

B nepuone paamyc aroMa yMEHBIIAETCS C YBEIWYEHHEM MOPAIKOBOTO HOMEpa
anemMeHTOoB ("'—" ciieBa HanpaBo). ITO CBSA3AHO C TEM, UTO C YBEIUUYEHUEM HOMEPA IPYIIIIbI
YBEJIMYMBAETCS YUCJIO 3JIEKTPOHOB Ha BHEIIHEM YPOBHE. 3alIOMHHTE, YTO ISl JJIEMEHTOB
IIABHBIX MMOJATPYIIT HOMEP PYIIbl PABEH YHUCIY 3JIEKTPOHOB HA BHEIIHEM YPOBHE.

C YBCIIMYCHUCM YHUCJId BJICKTPOHOB OHH CTAHOBATCA oonee CKYYCHHBIMH, TaK KaK
MPUTATHUBAIOTCA APYT K APYT'Y CUJIBHCC: 9TO U €CTh IPpUYNHA MAJICHBKOI'O paqnycCa aToOMa.

YeMm MeEHbIIE AJIEKTPOHOB, TeM OOJIbIIE Yy HUX CBOOOIBI U OOJIbIIE paguyc aTroma,
IIOATOMY PaJlyC YBEIUYUBAETCS B IEpUOAE "'«—" clpaBa HaJIEBO.

B rpynmne paanyc aroma yBeJIMIMBACTCS C YBETUUCHUEM 3apsiJia aTOMHBIX SIJIEP - CBEPXY
BHKU3 "|". UeMm OosbIe mepuoj, TeM OoJbllle DJIEKTPOHHBIX OpOUTANIC BOKPYT aToMma,
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COOTBETCTBEHHO, U OoJibllie ero paanyc. C yMEHbIIEHHUEM 3apsiia aToMa B TPYIINE painyc
aTOMa YMEHBIIAETCA - CHU3Y BBEpX ''1". DTO CBSI3aHO C YMEHBUICHHEM KOJIMYECTBA
ANIEKTPOHHBIX OpOUTaliel BOKpyr aroMa. JJjis mpuMepa BO3bMEM aTOMbI OOpa U aTFOMUHUSA,
AJIEMEHTOB, PACIIOJIIOKECHHBIX B OJJHOM TPYIIIE.

Paduyc amoma 8 nepuode

(ymeHowaemes creBa HanpaBo —)

L—J’3 —— oda 6 2 —_— F-:,v
nepuode
Haxodumcg 6 la Haxodumies 8 Vila
2pynine — 0OuH 2pynne — cemb
IAEKIMPOH HA anekmporoB Ha
BrewiHeM ypobBHe BHewurem ypobue

Paduyc amosma MEHBUIE,

Paduyc amoma SoAbuuE,
ALKmPoHbl mpumdzubatomes

OBUH BAEKMAPOH ik Boa
uyBemByem ceda Becoma cBododHo Py Py2y

Paduyc amoma 8 zpynne

(Bospacrmaem cBepxy Brus | )

B, «——oda8lil— o Al _

2, nne
Haxodumes 68 2 pY Haxodumes 6 =
nepuode — ecmb 2 nepuode — ecmp 3
SAEKMPOHHBIE BAEKIMPOHHBIE

opdumanu opdumanu
P

& )

Paguye amoma smMaseHBKu,
ECrb MOARKD Taf u Zad opduniaiu Paduyc amoma Sorbuue,
ecmp 3-9 gpdumant

Crtpoenne aToma.
ATOM — 3TO MeJbYaillliasi XUMUYECKH HEAEINMasi YaCTUIIAa BEIIECTBA.

ATOMBI MOTYT COEAMHATHCS IPYT C APYTOM C ITIOMOIIBIO XUMHUUYECKUX CBSA3EN B PA3IMUHON
HOCJIEA0BATENBHOCTH, 00pa3ys 00jiee CI0KHBIE YACTULIBI — MOJIEKYJIbI.

MOﬂeKyJ'Ia — 3TO MeIbYaulIme 9aCTUIbI, KOTOPBIC COCTOAT U3 ATOMOB. Onu ABISAIOTCSA
XUMHWYCCKHU ACITMMBIMU.

ATOM cOCTOMT W3 0oJiee MEJKUX, I 3JIEMEHTAPHbIX YaCTHIl — TPOTOHOB (D),
HEUTPOHOB (N) U PIEKTPOHOB (&).

B nentpe atoma pacrosnaraercs sapo, KOTOpO€ COCTOUT U3 MPOTOHOB U HEUTPOHOB (MX
oOuiee Ha3BaHWE HYKJIOHBI), @ BOKPYTI Spa BpallatoTCs 3JEKTpOHBL. OmnuchiBaeMast
MOJIeJIb aTOMa Ha3bIiBaeTcs "TuiaHeTapHoil" u Obula npemioxkeHa B 1913 roay Benukumu
dbuszukamu: Hunecom bopom u Dpuectom Pesepdopaom.

JJIEKTPOHHAasi KOHQUTrypauusi aToma.
OJIEKTPOHBI aTOMA HAXOJATCS B HEMPEPBIBHOM JBWKEHUU BOKPYT sA1pa. DHEPTHs
AIEKTPOHOB OTJIMYAETCS IPYT OT JApPyra, B COOTBETCTBUU C ITUM DJIEKTPOHBI 3aHUMAIOT

Pa3JIMIHBIC DOHCPICTUYICCKHUC YPOBHU.

DHepreTuyecKue ypoBHHU NOAPA3ACISIIOTCS HAa HECKOJIBKO IOy POBHEM:
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1. Ilepspiii ypoBeHb: COCTOUT U3 S-IIOJYPOBHA: OLHOW "ls" guelkH, B KOTOPOH
MOMEIIAIOTCS 2 3JIEKTPOHA (3aIIOJIHEHHBIHN 3JIEKTpOHaMU - 152)

n.n

2. Bropoit ypoBeHb: COCTOMT M3 S-NIOAYPOBHS: OAHOW "s" sueiiku (2s2) U p-
noaypoBHs: Tpex "p" stueek (2p6), Ha KOTOPBIX oMeniaeTcsi 6 IEKTPOHOB

n.n

3. Tperuit ypoBeHb: CoCTOUT U3 S-IOAYPOBHs: oxHOM "s" sueiiku (3s2), p-
noaypoBHs: Tpex "p" sueek (3p6) u d-nomyposus: matu "d" sueex (3d10), B
KOTOPBIX nmoMemaercs 10 31eKTpoHoB.

n.n

4. YerBepThiii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: ofHOM "s" sueliku (4s2), p-
noAypoBHs: Tpex "p" siueek (4p6), d-mogyposus: matu "d" sueek (4d10) u f-
noaypoBHs: cemu "f"' sueek (4f14), Ha KOTOpBIX ToMmeraeTcs 14 3JIeKTPOHOB.

IIpaBuiia 3ano/iHeHNsI YJIEKTPOHHBIX OpOUTAJIeH M IPUMePHI

CymiecTByeT psiJ MpaBujl, KOTOPbIE MPUMEHSIOT TPH COCTABICHUHU SJIEKTPOHHBIX
KOH(UTYpaIHii aTOMOB:

o Crepsa cleayeT 3aojJHUTh OPOUTAIN C HAUMEHBIIIEH PHEPTUel, U TOIBKO IMOCye
MEePEXOJIUTh K YHEPTETUUECKU 00JIe€ BEICOKUM

o Ha opOuranu (B ogHOM "s1ueiike'") HE MOXKET pacmoiaratbes 0oyee AByX AIEKTPOHOB

o OpOuTanu 3anoaHSAIOTCS JIEKTPOHAMU TaK: CHavaida B KXY SSYEHKY MOMEIaloT
0 OJHOMY OJJEKTPOHY, IIOCJI€ 4Yero opOuTamu MAOMONHSIOTCA €Ile OJHUM
AJIEKTPOHOM C IPOTUBOMOJIOAKHBIM HAIIPABICHHEM

o Ilopsmok 3amonHeHus opouraneit: 1s — 2s — 2p — 3s —» 3p - 4s » 3d - 4p —
5s —4d — 5p — 65

JIoJKHO OBITH, BBl OOpaTHUIM BHUMaHUE HA HEKOTOPOE HECOOTBETCTBHUE: TOCHE 3P
MOIYPOBHS CJIETYET MEePexo/1 K 4s, XOTsI IOTUYHO ObLIO OBl 3aNIOJHUTH 710 KOHIIA 4
noAypoBeHb. OQHAKO MpUpoAa pacHopsAWIACH MHAYe. 3alIOMHUTE, YTO, TOJIBKO
3armojaHUB 4s TMOAYpPOBEHb JBYMS DJJIGKTPOHAMH, MOXKHO Tepexoauth K 3d
MOy POBHIO.

AJIFOpl/ITM COCTAaBJICHHUSA CXEMbI CTPOCHHUA aTOMA

1. 3anmncars cUMBOJ AemMeHTa — HarpuMep Na
2. 3anucaTh 3HaYEHUE 3apsA/a Sapa aToMa HaTpHs (3apsij s/1pa co 3HAaKOM +
PaBEH MOPSAJIKOBOMY HOMeEpY djieMeHTa) — Na +11

3. Jlamee 3amMcaTh KOJMYECTBO  IEKTPOHHBIX CJIOEB B aToMe  (4YUCIO
AJIEKTPOHHBIX CJIIOEB PABHO HOMEPY MEPUOA, B KOTOPOM HAXOAUTCS DJIEMEHT —

HaTpuil — B TpeTheM nepuoje [1CXI) Na+11)))
4. Komm4ecTBO 3JIEKTPOHOB HAYMHATH 3aIMCHIBATh C MOCIEAHETO MIEKTPOHHOTO

YpOBHS (cios)). Y arOMOB DJIEMEHTOB IJVIABHBIX MOArPYIII HA MOCIEAHEM
AJIEKTPOHHOM  CJIO€ YHCJIO DJJEKTPOHOB pPABHO HOMEpPY TIpynmbl. Y  aTOMOB
3JIEMEHTOB MOOOYHBIX MOATPYII HA TOCIEIHEM AIIEKTPOHHOM CJIOE BCETJa 2 AJIEKTPOHA.
Harpuii B [ICXD Haxoautecd B | rpynmne, raaBHONM NOArPYIINNE, 3HAYUT y HETO HA
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MTOCJIETHEM DJIEKTPOHHOM CJI0€ | 3JIEKTPOH. Na+11)))
1
5. Ha nepBoM 3J€KTPOHHOM CJI0€ BCerja 2 3JeKTpoHa (KpoMe aroma BOJI0po/ia)
Na+11) )) 2 1

6. KomuuecTBO 5JIEKTPOHOB HA OCTABIIEMCS DJIEKTPOHHOM CJIOE€ CUMTAaTh IO
pa3HUIIE 3apsi/ia aTOMa U YKCJIa 3alTMCaHHBIX AIEKTPOHOB (11-

3=8). Na+11) ) ) 28
1 7. lanee 3anmcath 3IEKTPOHHYIO GOpMyly (MCIIONB3ys MOACKa3Ky)  1s*2s22p%3s!

8. PaccunTaTh KOJMYECTBO 3JIEKTPOHOB, IPOTOHOB U HEUTPOHOB B aTOME.
Hns aroma Hatpusi: P=11, e=11, N=23-11=12.

MeTa/sInyecKue U HEMeTAJLINYeCKHe CBOMCTBAa

B mepuoae c yBenuueHueM 3apsiia aToMa METaJUIMYECKHE CBOMCTBA OCIIa0EBaIoT,
HEMETAJUTNYECKUE - yCUIIMBatoTcs (cieBa Hanpaso "—'"). B rpynie ¢ yBeauyeHueM 3apsjia
aTOMa META/NIMYECKHE CBONCTBAa YCHUJIMBAIOTCS, a HEMETAUIMYECKHE - OCIa0eBaloT
(cBepxy BHU3 "|").

CpaBHUM MeTaJUIMUECKHWE M HeMeTajuimdeckue cBoiictBa Rb, Na, Al, S. Harpui,
ATIOMHUHUH U cepa HaXOATCS B OJTHOM Iepuoje. MeTallsInyecKre CBOMCTBA BO3PACTAIOT S
— Al — Na. Harpuii u pyOuauii HaxoasaTcsi B OJJHOM TPYIINe, METaJUTMYECKUE CBOWCTBA
Bo3pacraroT Na — Rb.

Takum 00pa3om, caMble CHIIBHBIE METAJUTMUYECKHUE CBOMCTBA MPOSIBISET PyOUAMiA, HO C
JIPYroi CTOPOHBI - Y HETO camble clladble HeMeTaumueckue cBoicTBa. Cepa obiamaer
CaMbIMU CJIa0BIMU METAJUTMYECKUMH CBOMCTBAaMU, HO, €CJIM ITOCMOTPETh MO-IPYrOMY, cepa
- CaMbI¥ CHJIBHBIM HEeMETaJlJl.

Pacnipenenenne MeTamioB U HEMETAJUIOB B MEPUOJIMYECKON TAOJIMIIE TAKKE SBIIAETCS
HarJISIAHBIM - OTOOpaXKEHUEM JTOro mpaBuia. Ecid TpoBECTH YCIOBHYHO JIMHUIO,
MPOXOJAILYIO OT O0pa 10 acTara, TO ClpaBa OKAXKYTCS HEMETAILIbI, a CJIEBA - METAJLIbI.

3aKOHOMEPHOCTW N3MEHEHWA CBOMCTB NPOCTLIX BELLECTB
W coeguHeHWA

CeoiicTBa B nepuope B rpynne

MeTannnyeckme cBOIACTBa

ocnabeBaroT YCUNMBAKTCH
NPOCTbIX BELWECTE

OCHOBHble CBOICTBA

ocnabeBaroT YCUNMBAKTCH
BbICLUMX OKCMA0B U TMAPOKCUA0B

HemeTannu4yeckue CBOWCTBA

YCUMNMBaKTCA ocnabeearoT
NpOCThIX BELLECTB

KuncnoTHele cBoicTBa

YCUMNMBaKTCA ocnabeearoT
BbICLUMX OKCMA0B U TMAPOKCHA0B

Bbiciue okcuabI U JETYYHEC BOJIOPOAHBIC COCAUHCHUS.
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B nepuoanueckoit Tabiune .M. MenaeneeBa Huke 7 meprojia HaXOIUTCS CTPOKa, B
KOTOPOU JJIsl KaXKJIOM TPYIIIbI yKa3aHbl COOTBETCTBYIOLIME BBICIINE OKCUbI, HUKE CTPOKA
C JIETYYMMH BOJOPOJIHBIMU COCAUHECHUSIMU.

JI1st DJIEMEHTOB TJIaBHBIX MOATpyIN HaunHas ¢ [V rpynmsl (B OOJNBIIMHCTBE Cilydae)
MakcuMaibHas creneHb okucieHus (CO) onpenenserca no Homepy rpynnsl. K npumepy,
s cepsl (B VI rpymnmne) makcumanbHas CO = +6, KOTOpylO OHa HPOSBISET B
coequHeHnax: HrSO4, SOs.

B tabnune BuaHo, yto 11 VIa rpynmel popmyna Beiciiero okcuaa ROs, a, k mpumepy,
s [1la rpynmel - RoO3. Hanuimem Beiciive okcuabl s BemecTB U3 VIa : SOs, SeOs,
TeOs u Illa rpynmsi: B2O3, Al,O3, Ga,0s.

BOHPOC])I A 3AKPENJICHUSI TECOPETHYECCKOI0 MaTepuajia K MPAKTHICCKOMY 3aHATHIO

1. Kakyro nndopmanuto naér [lepuonnueckas cucreMa XUuMUYECKUX JIEMEHTOB?
2. Yrto Takoe atom, MoJieKysa?
3. Kakue yacTuupl BXOIAT B COCTAaB aToMa?
4. IIpuBenuTe NpuMepsl METAIJIOB U HEMETAILJIOB.
5. ChopmynupyiTe npaBuiia 3ar0THEHUS SHEPTETUYECKUX YPOBHEH.

3az[aHm[ JJIA MPAKTHYECCKOI'0 3aHATHUSA:

OtBeThTe Ha 3aJaHMWs, BBHIOPAaB BEIIECTBA W3 Balller0 BapuWaHTa II0J
HOMEpaMH...(TI0 YKa3aHUIO YUUTEIS).

BapuaHTbl

1 2 3 4 5
1 |O Na F C Ca
2 L S 7n H I
3 |Be Cu B Mg Ag
4 | He Br K Ba P
5 |N Al Ne Si Cl
6 |Fe Ar Co Ni As
7 |S Mg Ca @) P
8 |H B N Na C
9 |Ba Si Li Cl Al
10 | Ga P H Zn Se
11 |C O S B K
12 | F Ag Al N Kr

1. JlaliTe Ha3BaHWE XMMUYECKUX JIEMEHTOB U3 BAIIEr0 BApUAHTA.

2. OnpenenuTe MECTOHAXO0XKICHUE XUMUYECKOT0 3JIEMEHTa U3 Balllero BapuUaHTa 10
HoMepamu... B [lepuoanyeckoit cucreme X3, yka3zaB MOPSAIKOBBIA HOMEDP, HOMED
IPYIIIbL, TOATPYIITY, HOMEP IEPUOJA U P,

3. 3anuimTe CXeMy CTPOEHHS aTOMOB XUMHUYECKHUX 3JIEMEHTOB U3 BAIIEro BapUaHTa
107, HOMEPAMH...
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3anummTe 3JIEKTPOHHYIO KOH(MUIYypaluio 3JIEKTPOHOB B aTOMaxX XUMHUUYECKUX
AJIEKTPOHOB U3 MPEIBIAYIIET0 HOMEpa.

Onpenenute, ucnoyibdysa 1ICXD, U 3anuImTe OTHOCUTEIbHBIE ATOMHBIE MAaCChI
XUMHUYECKHUX 3JIEMEHTOB U3 BAIIEro BapraHTa M0/l HOMEPaMH....

VYkaxuTe KOJIMYeCTBO JIEKTPOHOB, POTOHOB U HEUTPOHOB B aTOMaX XUMHYECKUX
AJIEMEHTOB M3 BallIETO BapuaHTa M0/ HOMEPaMH. ..

Beimuiure B ABa cTOI0MKa XUMHUYSCKHE 3HAKW METAJVIOB U HEMETAJJIOB M3 BaIlleTO
BapHaHTA.

3anumute (QOpMyJbl BBICHIUX OKCHUJIOB M JIETYUYHMX BOJOPOJHBIX COEIUHEHUM,
00pa3oBaHHBIX XUMUYECKUMH JIEMEHTAMH U3 BAIlIETO BapHUaHTA MOJl HOMEPAMHU. ..
NHCcTpyKuysi M0 BHINOJHEHUIO MPAKTHYECKOT0 3aHSITUSA

1. YTouHnute Yy OpernoaaBaTciisi BapHMaHT U HOMCpaA 3JICMCHTOB, HGO6XOI[I/IMI>IC JIIA

BBITIOJTHEHUS 3aJaHUH.

2. Ecnm neMeHTOB HECKOJBKO, CHAYalla BBIIIOJHSETS Bce 6 3aMaHHW UIT OJHOTO

9JICMCHTA, 3aTCM JIA CIICAYIOIMICTO, K TAK I10 IIOPAAKY.

3. (DOpMYJ'H)I BBICIINX OKCHAOB H JICTYYHUX BOJOPOIHBIX COG,Z[I/IHGHI/Iﬁ YKa3aHbl B

[leprognyeckor cUCTEME XMMUYECKUX 2JIEMEHTOB MOCIIE 7 IEPUOAA.
4. O0Opa3zen aJisi BHITIOJTHEHMSI:
Bapuanm 5 Ne 12

Kr— kpunmon

Ne 36, VIII zpynna, znagnas noozpynna, 4 nepuoo, 5 pao.
Kr +36)2)s )18 )s

1s? 2s? 2p® 3s? 3p% 3d"’ 4s* 4p°

Ar (Kr) = 84

N (e) =36, N (p) =36, N (n) = 84-36=48

Hememann

KrOy, -

NS SR W~

S

HOpﬂIlOK BBINOJIHEHUSI OTYETA 110 INPAKTHY€CKOMY 3aHATHIO

1.B TeTpanu i IpakTUYECKUX 3aHATUN HAMUIIUTE HOMEDP, Ha3BaHUE U
Y4EOHYIO 1€ 3aHSTHS.

2.0TBeThTE YCTHO Ha BOMPOCHI JJISI 3aKPEIUICHUSI TEOPETUUYECKOr0 Marepuaia K

MPaKTUYECKOMY 3aHATHUIO.

3.Bemoanure 3aganus Ne 1,2, 3, 4,5,6, 7, 8.
4.3anumuTe BBIBOJI O MPOJICTaHHON paboTe, OTpa3uTe, Ha CKOJbKO ycrmenrHo Bbl

CIpPaBUJIMCh C Y4YeOHBIMU 3aJadyaMHd TPAKTHUYECKOTO 3aHITHUS M peaju30BaHbl JIU
oOpa3oBaresbHble pe3yibTaThl, 3asBieHHbIe BO PI'OC TpeTbero noKoJeHusl.

IIpakTnueckoe 3augaTue Ne3d. KonnuecTrBeHHble OTHOMIEHU B XUMUU. OCHOBHBIE

KOJIMYECTBEHHBIE 3aKOHBI B XMMHMHU M PACUETHI 110 YPABHEHUAM XMMHUYECKHMX PEaKLUU.
Mouib Kak eIMHHIIA KOJMYeCTBa BemecTBa. MousipHast Macca. 3aKOHbI COXPAHEHUST MACChI
1 3Hepruu. 3akoH ABorajipo. MossipHbIil 00beM ra3oB. OTHOCHTENbHAS IJIOTHOCTD T'a30B.
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PacueTpl MO0 ypaBHEHHMSIM XUMHUYECKHMX PEAKLUHUA C HUCIOJIb30BAHUEM MAacCChl, 00bema
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA.

YyebHas 1enb: (dopMHUpOBAaTh yYMEHHUS MPOU3BOJUTH PACUETHl IO YpPaBHEHUSIM
XUMHUYECKUX PEAKIUI C UCIOIB30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA.

YueOHbIE 3a/1aUn:
1.HayuntbCcst IpOU3BOINUTH PACUETHI IO YPABHEHUSAM XUMHUYECKUX PEAKIIUH C
HCIIOJIb30BaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIIECTRA.

Oo0pa3oBaTesibHbIE Pe3yJbTAThI:

CTyaeHT JOJKEeH:

UMeTh NPAKTHYECKHH ONBIT: MPOU3BOJUTH PAaCUYEThl IO YPABHEHUSAM XHMHYECKHUX

peaxiuii ¢ UCIOJIB30BaHUEM MacChl, 00beMa (HOPMaJIbHBIE YCIOBHS) ra30B, KOJIUYECTBA

BEILECTBA.

3HaTh: (GOPMYJbl JUIsl BBIYMCICHUS KOJMYECTBA BEIIECTBA, MOJSPHOrO oObema H

OTHOCUTENBHOU INIOTHOCTHU r'a30B;

yMeThb: IIPOU3BOJIUTH PACUYETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIINI C UCTIOJIb30BaHUEM

Macchl, 00beMa (HOpMaJIbHBIEC YCIIOBHS) Fa30B, KOJIMUECTBA BEIIIECTRA.

BJIa/IeTh: HaBbIKaMu padoThl ¢ [lepuoanueckoii cucreMoit XD U KaJIbKYJIATOPOM.
3agaun NpaKTHYECKOr0 3aHATHSL:

1. TTOBTOPHUTH TEOPETUUECCKUI MaTEPHAII ITO TEME MPAKTHYESCKOTO 3aHSATHS.
2. OTBETUTH Ha BOMPOCHI JIJIS 3aKPEILICHUS TEOPETHYECKOT'0 MaTepraa.
. BBITTOTHUTE 3a1aHUS IO TEME.
4. ObopMHUTH OTYET.

W

ObecneyeHHOCTH 3aHATHS (CpeaCcTBA 00y4eHus):

1. COOpHUK METOIWYECKUX yKa3aHUH JUIsl CTYJCHTOB MO BBIMOJTHEHUIO MPAKTHUYECKUX
3aHSATHH 10 y4eOHON TUCIUTUTUHE « XUMUSD).

. Tabmuna «Ilepuoguyeckas cucreMa XuMuIeckux snemenToB /.. MenneneeBay.

. Terpaap ny1s MPaKTUUYECKUX 3aHATUM B KIIETKY.

. Kaprouku — 3amanus.

. Kanmpkynsrop.

. Pyuxka.

AN DN A~ LN

Kpamkue meopemuueckue u yueoHo-memoouuecKkue mamepuansl

no meme npaKkmu4ecKozo 3aniamun

OTHocHuTEIbHAsl aTOMHAasI Macca - A,

[IpeacraBnsier coboii Maccy aroMa, BBIPaKEHHYIO B ATOMHBIX €IMHHUIIAX MAcCChl.
OTHOCHTENIbHBIE ATOMHBIE MAacChl yKa3aHbl B nepruoanyeckoi tadauue .M. Menaeneesa.
Tak, oIMH aTOM BOJIOPOJA UMEET aTOMHYIO Maccy = 1, kucinopon = 16, kanpunii = 40.
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OTHocUTeJbHAS MOJIeKYJIApHasi Macca - M,

OTHOCHUTENIbHAsT MOJICKYJIIpHAs Macca CKJIaJbIBaeTCS W3 CYMMBbI OTHOCHUTEIBHBIX
aTOMHBIX MacC BCEX aTOMOB, BXO/IAIIUX B COCTAB BEIIeCTBa. B kaduecTBe mpuMepa HaiijieM
OTHOCHUTEJIbHBIC MOJICKYJISIPHBIC MacChl KHCJIOPOJa, BOJBI, IICpPMaHraHata Kalus H
MEIHOTO KyIopoca:

M: (02) = (2 X A(O)) =2 x 16 =32

M: (H20) = (2 x A(H)) + A(O)=(2 x 1)+ 16 =18

M: (KMnOs) = A«(K) + A(Mn) + (4 x A(0)) =39 + 55+ (4 * 16) = 158

M: (CuSO4*5H,0) = A(Cu) + Ac(S) + (4 x A(0)) + (5 x (A(H) x 2) + A(0))) = 64 +
32+ (4 x 16) + (5 x ((1 x 2) + 16)) = 160 + 5 * 18 = 250

MoJib 1 YncI0 ABOragpo

Mons - equHuLIa KoJnuecTBa BemecTa (B cucreme ennnul, CU), onpenensiemast Kak
KOJIMYECTBO BEILIECTBA, COJIEPKAIIEE CTOJIBKO K€ CTPYKTYPHBIX €IMHUI] 3TOTO BEIIECTBA
(MOJIEKYJI, aTOMOB, HOHOB) CKOIILKO cozepxurcs B 12 r uzorona 2C, T.e. 6 x 10%,

UYucno ABoraapo (mocrosiHHas ABoragapo, Na) - 4MCIO 4YacTull (MOJEKYJ, aTOMOB,
HMOHOB) COAEPIKAIIUXCS B OJJHOM MOJI€ JII0OOTO BEIIECTBA.

Hucro ABozadpo

N,= 6.02 x 10%> MoAb™

B8 1 mone Arodozo BewecwBa
Haxdumca &.02 x 1o~
crpYKIMMYPHBIX 2duHuL

(amoamol, morekyn, uoHol)

AbBozadpo Amedeo

Mounb - MeXIyHapoAHas €IWHHUIIA KOJIMYECTBAa BEIIECTBA, KOTOpas IOKa3bIBAET,
CKOJIbKO aTOMOB, MOJICKYJ WJIM HMOHOB COJACPKUTCS B OMNPEACIECHHON Macce WIn
KOHKpETHOM 00beMme BemecTBa. OmuH MoJb J0O0OTO BemecTBa coaepkuT 6.02 X
10* aToMOB/MOIIEKYII/HOHOB.

NHorna B 3a/1auax ObIBACT JaHO YHCIIO ABOTaIpO, U OT Bac TpeOyeTCs HAalWTH, KaKOe BaM
JIaJTA KOJIMYECTBO BemecTBa (Moiib). KonudecTBo BemecTBa B XUMHUH 0003Ha4YaeTcs n (1o
rped. yurtaercs "suH").

Paccuuraem o gopmyie: n = N/Na konuuectBo Bemectsa 3.01 x 102 Monexyn Boabl
u 12.04 x 10* aTtomoB yriepona.
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Mugem koaudecmbBo Bewecmba (Moab)
no yucay Abozadpo

[NA= 6.02 x 10%* MOAt)”} N

V\:
NA

N (H,0) = 3 x 10** MoAekya
Koruvecmbo
BewecmBa Boder (V)
N (H,0) _ 301 x 10%

n (H,0) = = = 0,5 MoAb
(H;0) NA 6.02 x 10?3 MoAbp™*

N (C) = 12 x 10** amomo8
K.oauuecmBo
BewecmBa yzaepoda (V)
12.04 x 10*
n(e) = W), 2 * = 2 MoAb

N, €02 x 10 Moo

Mousipaas macca - M

MounsipHasg Macca - Macca OJHOTO MOJIA BeIECTBa, BbIpaxaeTcs B "T/Moib"
(rpamMmm/mMoib). UYMCIEHHO COBMAaJaeT C HW3YUYCHHOM HaMHM paHee OTHOCUTEIbHOMU
MOJIEKYJIIPHON MacCCOM.

Paccuntaem monsipubie maccet CaCO3, HCI u N>

M (CaCOs3) = A(Ca) + A(C) + (3 x A(O)) =40+ 12 + (3 x 16) = 100 r/m07B

M (HCI) = A(H) + A(Cl) =1+ 35.5 =36.5 r/monb

M (N2) = AN) x 2 =14 x 2 =28 1/mM01b

Bcnomante nipo uncino ABoraapo. [lomxydaercs, 4To, HECMOTPSI Ha OJJUHAKOBOE YHCIIO
monekyn B 1 mome (1 momp mo6Goro BemectBa comepxkur 6.02 x 102 momexyn),

MOJIEKYJISPHBIE MacChl oTnuarTes. Tak, 6.02 x 102 monekyn N> Becar 28 rpamm, a Takoe
xe konmnuectBo Moiiekys HCI - 36.5 rpamm.

DTO CBA3aHO C TEM, YTO, XOTh KOJIMYECTBO MOJIEKYJ OAMHAKOBO - 6.02 x 103, B mx
COCTaB BXOJST Pa3HbIE aTOMBI, IO3TOMY U MAacCChI MTOJTYy4atOTCsl Pa3HbIE.

MoAgpHasa macca u Yucro ABozdapo

1 MoAb BewecmbBa = 6.02 x 1O?> MoAeKYA

BewecmBor: CaCo, HCl N,
1 Mok Bewecmba
MOAAPHAR Macca(z/ Moab): 100 36.5 28
1 moab Bewecmba
HUCAD MOAEKYA: 6.02 x 1.0** .02 x 10*® 6.02 x 10°*

Yacto B 3amauax ObIBaeT JaHa Macca, a OT Bac TpeOyeTcs paccuuTarh KOJIUYECTBO
BEIECTBA, YTOOBI MEPEUTH K Jpyromy BemiecTBy B peakiuu. Ceilyac Mbl ONpeaeuM
KoimdecTBo BemiecTBa (Moab) 70 rpamm N, 50 rpamm CaCOs, 109.5 rpamm HCI. Ux
MOJISIPHBIE MacChl ObLTA HAWJICHBI HAMH YK€ YyTh PAHbBIIE, YTO YCKOPHUT XOJI PEIICHHUS.
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KoauvecmBo BewtecmBa u moadpHas macca

m (N,) = 70 zpamm h= ™M

m (N,) 1 70 epamm

N = 4
nND = N, T 2E e mtone

= 2.5 MoAb

Umozo:

70 gpamMM N, = 2.5 MoAe

n (CaCOs) = m(CaCOs) : M(CaCO3) =50r. : 100 r/monb = 0.5 Mouib
n (HCI) = m(HCI) : M(HCI) = 109.5 . : 36.5 r/mMmoib = 3 MOJIb

WNHorna B 3amayax MOKeT OBITh JIaHO YUCIIO MOJIEKYJ, a BaM TpeOyeTcsi pacCUUTaTh
Maccy, KOTOPYIO OHU 3aHUMAIOT. 37€Ch HYXKHO MCIIOJIb30BaTh KOJUYECTBO BEIIECTBA
(MOJIb) KaK MOCPEHUKA, KOTOPHIM MOMOXKET PEIINTh NOCTABICHHYIO 3a7a4y.

[Ipeanonoxum Ham pamu 15.05 x 10 monexyn azora, 3.01 x 10?* monexyn CaCOs u
18.06 x 10? monexyn HCl. Tpebyercs HaliTH Maccy, KOTOPYIO COCTaBJISET YKa3aHHOE
YHCIIO MOJIEKYJL. MBI HECKOIIBKO H3MEHHMM H3BECTHYIO (POpPMyJIy, KOTOPas MOMOYKET HaM
CBS3aTh MOJIb M YHCJIO ABOTaIpo.

KoauuecmBo Bewecmba, MoaspHas Macea u
uucao ABozadpo

1. CHadaAa HalidemM koAudecmBo Bewecmba

N (N’z) 15.05 x 10°*
n= = = 2.5 MoAb | |n =
NA 6.02 x 10%*% moab?

2. 3Has korudeewBo Bewecmba, Halidem macey

m (N,) = n(N,) x M (N,) =
2.5 MOAb x 28 2/MoAb =
70 gpamm

m=nx M

3. Mmozo:
70 epaMM N, = 2.5 MoAb = 15.05 x 10> MOAEKYA

MoJsipabiil 00beM

Monspaeiii 00beM - 00bEM, 3aHUMAaEMbI OJHUM MOJIEM BemiecTBa. IIpumepHO
OJIMHAKOB JIJIsl BCEX ra30B MPU CTAHAAPTHOU TeMMEpaType U JaBICHHUM cocTaBisieT 22.4
a/Moab. OH 0003HaYaeTCs Kak - V.

[Moakmrounm K HalIeW cucteMe emnie oJHO noHAtue. [Ipeanararo HAUTH KOJIUYECTBO
BEI[ECTBA, KOJMYECTBO MOJEKYyld W Maccy Traza oOwbemom 33.6 nutpa. [lockombky
MOKAa3aTeIbHO MOJIIPHOTO 00BeMa IPH H.y. - KOHCTaHTa (22.4 11/MOJB), TO COBEPIIIEHHO
HEBAYXHO, KaKOM ra3 Mbl BO3bMEM: XJIOP, a30T UJIU CEPOBOJAOPOI.

3anomHuTe, 4TO 1 MOJIB THOOOTO Ta3a 3aHuMaeT 0obem 22.4 nutpa. Mrtak, nmpuctynum K
peniennro 3ana4yu. [lockoibKy Kakoi-To ra3 Bce e Haa0 BhIOpaTh, BeIOepeM xiop - Cla.
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KoauudecmBo BewecmBa, MordpHas Macca,
uucao ABozadpo u MoAdpHblli 0d0bem

(Cl)) = 33.6 Aumpa
1. CHavara Halldem koruuecmBo BewecmbBa

V (Cl 33.6 Aumpa
(2)= UMPE = 1.5 monb n =
Vi 22.4 Aumpa/MoAb

n =

2. 3Had koAudecmBo Bewecmba, HalidemM Maccy

m (Cl) =n (Cl,) x M (Cl) = -
ismzo;w % (555 e/Mofb*z) nsins M
= 106.5 gpamm

3. 3Had koAudecmBo BewecmBa, HalldeM Uucro MOAEKYA

N (C‘fz) = n (C‘fz) X NA (Cl’?_) =
1.5 MoAb x 6.02 x 10%3 MoAb~™*
= 9.03 x 10**> MoAb™*

N=meA ‘

Nimozo:

33.6 aumpa Cl, = 106.5 zpamm Cl, =
= 1.5 MoAb = 9.03 x 10> MOAEKYA

Moib (KOJII/I‘-ICCTBO BGIHGCTBa) - caMoO€ T'MOKO€ U3 BCceX NMOHATHI B XuMHH. KonnmuecTBo
BCIICCTBA IIO3BOJISICT BaM HepCﬁTH " K YUCIIy ABOI’&I{pO, N K MacCCC, U K 06’I>€My.

KoauvecmBo Bewecmba

_m_V_N
"M v, N,

Mpednorokxum, umo N (N,) = 0.5 MoAb

14z _112A_ 301 x 10*
23 Zr/M.oAb 22.4 MMOAEJ &02 x 30°* mpap

n(N,) =

OTHOCUTEIBLHAA MJIOTHOCTL U ra3bl — D

OTHOCUTENbHON TIJIOTHOCTHIO Ta3a Ha3bIBAlOT OTHOIICHHE MOJISPHBIX Macc
(mnotHOcTel) aAByX Tra3oB. OHa TOKa3bIBa€T, BO CKOJIBKO pa3 OJHO BEIIECTBO
nerue/Tsprenee apyroro. D = M (1 Bemectsa) / M (2 BemecTsa).

B 3amauax ObIBaeT JaHO HEM3BECTHOE BEIIECTBO, OJIHAKO M3BECTHA €r0 IJIOTHOCTDH MO
BOJIOPOJY, a30Ty, KUCJIOPOAY HWIIA BO3AyXy. s TOro 4To0bl HAaWTH MOJSPHYIO MaccCy
BEIIECTBA, CJIEAYET YMHOXXUTh 3HAYEHHWE IUIOTHOCTHM HAa MOJISIPHYIO Maccy rasa, IIo
KOTOPOMY JIaHA IJIOTHOCTS.

3anoMHUTE, YTO MOJISIpHAsi Macca Bo3ayxa = 29 r/Mounb. Jlydiie 00bsICHUTD, YTO TaKOe
IUIOTHOCTh M C 4YeM ee endar Ha npumepe. Ham Hy>XKHO HaWTH MOJSIpHYIO Maccy
HEU3BECTHOr'0 BEIIECTBA, NIOTHOCTh KOTOPOT'O MO BO3AYXY 2.5
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TTAoWAHOC b

M (6-6a 1)
M (6-6a 2)

D (HeusbBecimHozo 6-6a
ne Bo3dyxy) = 2.5

M (HewsB. 6-6a) = D (no Bo32.) x
M (Bo3dyxa) = 2.5 x 29 2/MoAb =
= 72.5 ZpamMm/ MoAb

2 Beweembo
“NO KOMOPOMY>
JaHa nAoKmHoCmMb
(kucAopod, Bo3dyx

u m.0.

OTHOCHTe/IbHAS IVIOTHOCTH U BOJAHBII PacTBoOp — p

[IIOTHOCTL SABJIAETCS OTPAXKEHMEM 3aBUCHMOCTH MAacChl OT BEIIECTBA, paBHA
OTHOLIEHHIO MACCHI BEIECTBA K €IMHMIE €ro 00beMa. ENMHUIBI N3MEPEHHS TUIOTHOCTH:
r/mi, T/em?, kr/M> U T.1.

Jlist mpumepa pemuM 3a1auky. O0beM cepHOU KUCI0ThI cocTaBisieT 200 Mil, IITOTHOCTD
1.34 rv/mn. Haiinure maccy pactBopa. UToOBI HE 3amyTaThbCsl B €AMHHIIAX H3MEPCHUS
MOCTyNalTe ¢ HUMHU KaK C CaMbIMU OOBIYHBIMHU UYUCIIAMH: COKpAIlaTe TPU JIETICHUU U
YMHOXEHHUHU - TaK Bbl TOUHO HE 3aIyTaeTECh.

MaomHocmb pacmBopa
V (H,50,),., = 200 MA
W= Q% v

0 (H,50,),, = 1.34

m (H,50,),., = ¢ (H,80,), , x V(H,50,), =
1.34 x 200 MA_ = 268 zpamm

A

WNHuorna nepen BaMu MOKET CTOATH 0OpaTHasl 3a/1aya, KOr1a N3BECTHA Macca pacTBopa,
MJIOTHOCTH U BBI JIOJDKHBI HAUTH 00beM. ONsITh-Taku, €CIH Bl OyA€Te CIEA0BATh MOEMY
MpaBUIy U OTHOCUTCA K 0003HAYEHHBIM YCIOBHBIM €IUMHUIIAM "KaK K yrciiaM", TO He
3aIlyTAETECh.

B xone Bamux aerictBuii "rpamMm” 1 "rpaMm' TOJKHBI COKPATUTHCS, & 3HAUYUT, B
TaKOM CJIyyae Mbl OyJIeM JIeJIUTh MacCy Ha TUIOTHOCTh. B MpOTUBHOM cilyudae Bbl Obl
MOJTYYWJIU TPaMMBbI B KBaApaTe :)

K npumepy, nanst macca pactsopa HCl - 150 rpamm u uiotHocTs 1.76 r/mi. HyxHo
HalTH 00BEM pacTBOpa.

MaomHocme pacimBopa

m(HCl), , = 150 zpamm
2 [
H =176 = V=—
p(HCl), , = 276 ) P
V(HCI), ,, = m(HCl),_, : p(HCI), , =

150 dpamm : 176 ——= 85 MA
MA

MaccoBas 10J4 - ®
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MaccoBoil 107€il Ha3bIBAIOT OTHOLIEHWE MACChl PACTBOPEHHOI'O BEILECTBA K Macce
pacTBopa. BaxkHO 3aMeTUTh, UTO B MOHSITUE PACTBOPA BXOAUT KaK PAaCTBOPUTENb, TaK U
caMO pacTBOPEHHOE BEILLECTBO.

MaccoBast jois Bbluucisiercs mno ¢gopmysie o (BemecTtBa) = m (Bemectsa) / m
(pactBopa). [lomydennoe uncio OyJeT MoKa3bpIBaTh MACCOBYIO JIOJO B AOJSAX OT €AMHUIIBI,
€CIM XOTUTE TMOJYy4YUTh B TMPOLUEHTaX - €ro HyxXHO yMHOXUTb Ha 100%.
[IpoeMOHCTpHUPYIO ATO HA TIPUMEDPE.

. . MaccoBas dors - w
-} J
|
Y B cwanan ¢ Bodoii Maccoii 200 2
L — do0aBuru 20 2 coAu. Pacdumalime
MaccoByro doaro conu B pacmBope.
m (pacmbopa) = 20 2 + 200 ¢

m (coAu) e

o m (pacmBopa)

202
W (CoAu) = ———— x 100% = 9,09%
202 + 2002

PeriM HecKONBKO MHYIO 3a/1auy U HalJIeM MacCy YMCTOM YKCYCHOM KUCIIOTHI B
HIMPOKO U3BECTHOU YKCYCHOM ICCEHIIHH.

Macca pacmBopa ykcycHoll acceHyuu
npudAusdumeabHo 200 2, MaccobBas

dord - 70%
* as
m (6-6a) = s,
100%

70% x 200 2

m (Kucaomel) = B0, =140 2

MoAyuaemes, umo B8 dymebirke ykeycHol acceHuuu,
Komopyto Bl Budume, 140 2 kuchombl u 6O 2 Bodot

O6o3Hauenne | Benmnunaa Ennuauma DopmyIisl
M3MEpEHUS
macca MT, T, KT m= M- n
m m= p*V
A% 00beM ML T, M V=m/p
V=Vn-'n
P IJIOTHOCTH Mr\mi, T\ P=m/V
Kr\m3
Ar OTtHOcuTENnbHASA | - Cwm. IIC
aTOMHas Macca
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Mr OTtHOcuTeNnbHAS | - Cwm. IIC
MOJICKYJISIpHAs
Macca
M MounsipHast Mr/ MMOJTb, =
Macca I'/MOnB,KI/KMOJIb Cat an
N KoanuectBo aTOMBI, N=Na-n
JacTull (aATOMBI, | MOJICKYJIBI,
MOJICKYJIBI, HMOHBI
HOHBI)
Na ITocTtostHHAsS YaCTHI/MOJIb Na=N/n
ABoraapo Na=6,02 -
1 023
YaCTHI/MOJIb
n KomnunuecTtBo MMoab, MOIb n = N/Na
BEIIECTBA KMOJIb n= g
Vm MomnsipHblii Mi/MMOIIb, Vo = 4
00BeEM CM3/MMOIIb, 2.4 nr;MonL
J1/MOJIb,
IM3/MOIb
M3/KMOJIb
D OTtHOCcHUTENbHAS | - D=M ra3za
IUIOTHOCThD A/Mra3a b
ra3oB
W MaccoBas gons | - uinu % W(©O)=
n*Ar/Mr
WB-Ba=msB-
Ba/mp-pa

Bonpocel 1151 3aKkpenieHds TEOPeTHYECKOro MaTepuasia K NpakTu4ecKomMmy
3aHATHIO

1. Yro Takoe OTHOCUTENIbHAs aTOMHAs Macca, OTHOCWUTENIbHAs MOJEKYJIsIpHas Macca,
KOJWYECTBO BEIICCTBA, OTHOCUTEIbHAS INIOTHOCTH ra30B?

2. Kakue BeIMuMHbBI CBA3BIBACT KOJIUYSCTBO BelecTBa?

3. IlpuBeauTe 3HaUEHUE TOCTOSTHHOM ABOTaIpo.

4. IlpuBenuTe 3HAYECHUE MOJISIPHOTO 00bEMa Ta30B.

5. Ykaxute GopMyty ISl ONPEICIICHUS] MAaCCOBOM JIOJIM BEIIECTBA.

3ajaHus i IPAKTHYECKOT0 3aHATHS:
PemuTe 3aaun U3 KapTOUKH O], HOMEPOM. .. (IO YKa3aHUIO YUUTEIS).

Kaprouka Ne 1.

1. CKoOJIBKO MOJIb M MOJIEKYJI cOnepKUTCA B 12,6 T xsopa?
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. Kakoii 06beM nipu H.y. 3aHuMaioT 64r okcuaa cepsl (IV)?

Onpenenure OTHOCUTEIBHYIO TWIOTHOCTH OyTana C4 H10 mo kuciopomy.
PaccuuTaiiTe 00beM KHUCIOPOIa, KOTOPBIH MOTpeOyeTcs st mojHoro cxkuranus 100
rpaMM yTJisi(CBOOOTHOTO yTIEPOIa).

. Kakyro Maccy conu 1 BoAbl HEOOXOAUMO B3STh JJi pUrotoBiaeHus 260r 25%-

HOTO pactsopa?

Kaproukxa Ne 2.

CKOJIBKO MOJIb U MOJICKYJI COACPKUTCS B 5 T Marausi?

Onpenenute, Kakoii 00beM NP HOPMAJbHBIX yCIOBUSX 3aHumaer 2,408- 10
moutekyn okcuaa azota(ll) NO.

Onpenenure OTHOCUTEIBHYIO TNIOTHOCTH atieTriiena CoHx o Bo3nyxy.

Kakast Mmacca pTytu obpasyercs ripu paznoxenuu 108 rpamm okcuga prytu(ll)?
Cwmemanu 5 r conu u 160 mi Bozbl. KakoBa MaccoBast 40151 COJIM B ITOJIy4YEHHOM
pactBope?

KapToukxa Ne 3.

CKOJIBKO MOJIb M MOJIEKYJ COJIEPAKUTCA B 8 T Bogopoaa’?

. Kakoii oobeMm 3annmaer ammuak NH3 koimuectBoM BemiectBa 2,40 moib? Kakoe

YHUCJIO MOJIEKYJI COAEP>KUTCS B JAHHOW MOPIUU ra3a?
Ornpenenute OTHOCUTENBHYIO IJIOTHOCTH Becenaiero raza NoO mo xJopy.

. Kakoit 00beM cepHUCTOro raza MOKHO MOJIYYUTh IPU MOJTHOM CKUTaHuM 2,24 TuTpa

cepoBogopoaa?

. Kakoit o0beM Boabl Haj0 npuiuTh K 0,5 T caxapa, yToObl OSyunuTh 1 %o-HbII

pactBop?

Kaprouka Ne 4.

CKOJIBKO MOJIb M MOJICKYJT COACPKUTCS B 17 T kKapOOHATa KaJIbIIHsI?

Onpenenure, Kakoil 06beM 3anumarot 1,204 - 10%* monexyn kuciaopona (H. y.).
OmnpenenuTe OTHOCUTEIBHYIO TUIOTHOCTH ochuHa PH3 mo kuciopony.
PaccuntaTte Maccy BOMOpOJa, BCTYNHUBIIETO B PEAKIHUIO C KHUCIOPOJOM, ECIH
obpaszyercs 144 rpaMMOB BO/JIBL.

K 200 r 10 %-noro pactBopa comu npunuiau 300 mi Boasl. KakoBo mpoiieHTHOE
coJiep KaHUE COJTM BO BHOBB TTOJIYYCHHOM pacTBOpe?

Kaprouka Ne 5.

CKOJIBKO MOJIb ¥ MOJIEKYJT COAIEPKUTCA B 6 T cuimukara oapusi?

. Paccuuraiite, kakoit 00beM (H. y.) 3aiimyT 0,6 MOJIb a30Ta.

Onpenenure MOJIEKYJISIPHYIO MacCy rasa, €Ciu €ro OTHOCUTENbHAS IUIOTHOCTH 110
KHuciopoay passa 2,215.

Kakoili o0bemM cepoBojopoja MOJY4YUTCS NpPU JECUCTBUU COJSTHOM KHUCIOTHI Ha
cynbdun xenesa (I1), maccoii 132 rpamma.
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5. Kakyto Maccy conu ¥ Bojibl HEOOX0AUMO B3sTh A1 ipurorosieHus S00r 60%-
HOr0 pactBopa?

I/IHCprK]_lI/Iﬂ MO BBINMOJTHEHNI0 MPAKTUYECCKOTO 3aHATHUA:

1. YTounure y mpernogaBareiis HOMEP KapTOUYKH, HEOOXOIWMBINA Ui BBITTOJTHEHUS
3aJIaHUM.
2. Oopa3zen aist opopmMiIeHU 3aJaA4N:

2.
B cocyne conepsxires 4,341 02+ MOJIEKYII aMMIIaxa. BEIIICIIITe KOMIIMecTBO BelleCTBA JaHHOTO

Taza B cocyle.

ano: Pemenme:

N =434- 1024 MOIEKYTT N 434s10%
n=Ng = 6.02+10%22 = 0,72*10'= 7.2 mom
Ortget: 7,2 MOTE.

n-? ‘

IHopsinok BBINOJTHEHHSI OTYETA MO MPAKTHYECKOMY 3AHATHIO

1.B TeTpaau A MpakTUYECKUX 3aHATUN HAITUIITUTE HOMEP, Ha3BaHUE U
y4eOHYIO LEeJIb 3aHATHS.

2.0TBeThTE YCTHO Ha BOIPOCHI JJISI 3aKPEIUICHUS TEOPETUUYECKOro Marepuaia K
MPAKTUYECKOMY 3aHATHIO.

3.Pemure 3a/1a4uu U3 CBOEH KapTOUKH.

4.3anuimmTe BBIBOJ O MpOJIeIaHHON padoTe, OTpa3uTe, Ha CKOJBbKO ycHenHo Bbr
CIPaBUJIMCh C Y4YeOHBIMH 3aJadyaMHd IIPAKTHYECCKOTO 3aHATHUS M pPeaJu30BaHbl JIH
oOpa3oBaTeabHbIE pe3ybTaThl, 3asBieHHbIE BO OI'OC TpeThero nokojaeHusl.

IIpakTnuyeckoe 3ansitue Ne4. «HomeHkiaTypa HEOPraHMYECKHX BEILIECTB: Ha3BaHHE

BEILECTBA UCXOJI U3 UX XUMHUUECKOU (POPMYIIBI MIIM COCTaBICHUE XUMHUUYECKOU (DOPMYJIBI
UCXOJ1 W3 Ha3BaHus BemiecTBa no MexayHapogHo (MIOIIAK) wunu TpuBuanibHOM
HOMEHKJaType. Pemenue npakTuyeckux 3ajJaHuil 1o kiaccuuKaiui, HOMEHKIaType U
XMMHYECKUM (OpMyJlaM HEOPraHMYECKHUX BEILECTB Pa3iMuYHbIX KJIaccoB (yrapHbli ras,
YIJIEKUCIIBIM Ta3, aMMHUaK, raiieHas W3BECTb, HEraleHas W3BeCTb, IUTbEBAas COoja U
JIpYTHUX): Ha3blBaThb M COCTABIATH (POPMYJIbI XUMHUYECKHX BEIIECTB, OMPEIENATDH
IIPUHAJIEKHOCTD K KIJIACCY».

YuebOnag Oeib. (I)OpMI/IPOBaTB YMCHUA ONPCACIIATh HA3BAHHA BCHICCTB HMCXOASA M3 HUX

XUMHUYECKON (POPMYJIBI WM COCTABICHUE XUMUYECKON (hOPMYJIBI UCXOJS W3 Ha3BaHUSA
BemiecTBa o mexayHapogHon (MIOITAK) wnu TpuBuaibsHON HOMEHKIATYpE.

Y4eOHble 3a1a4u:

1.Hayuuthcst onpenensiTh Ha3BaHUS BEMICCTB MUCXOS U3 WX XUMHUYECKOW (HOPMYITBI WIN
COCTaBJICHUE XUMHUYECKON (POPMYJIbI UCXO/I U3 Ha3BaHUS BEIIECTBA MO MEXTYHAPOIHOMN
(UIOITAK) wiu TpuBHaibHON HOMEHKIIATYpE.

2.HayuuthCsi Ha3bIBaTh U COCTaBJSATH (DOPMyJIbl XUMHUECKUX BELIECTB, OMPEACIISIThH
MPUHAIICKHOCTD K KIIACCy.
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Oo0pa3oBaresbHbIE Pe3yJbTATHI:

CTyIeHT JOJKEH:

HMeTh MPAKTHYECKMd ONBIT: HA3BaHUs BEILIECTB UCXOJS U3 UX XUMHUYECKON (hOPMYJIbI
WM COCTaBJICHHUE XUMHUYECKOM (OopMyssl HCXOAS U3 Ha3BaHMUS BEIIECTBA 10
MexayHapoaHoi (MIOITAK) uinu TpuBranbHONM HOMEHKIATYPE;

3HATh: HA3BaHUS BEIICCTB;

yMeTb: Ha3blBaTh U COCTaBJIATH (POPMYJIBI XUMHUYECKHUX BEIIECTB, OIPEICISThH
MPUHAIICKHOCTD K KIIACCy.

BJaJieTh: HaBbikamu pabotel ¢ [lepumommueckorr cucremort XD wu  Tabmuien
PacTBOPUMOCTH.

3anaqn NPAKTUHICCKOI0O 3AaHATHUSA !

1. TToBTOPUTH TEOPETUICCKUI MaTEpHAII TTO TEME PAKTHIECKOTO 3aHATHSI.
2. OTBETUTH Ha BOMPOCHI JIJIs 3aKPEIUICHUSI TEOPETUYECKOT0 MaTepuaa.
3. BBIOTHUTH 3a/1aHUS IO TEME.
4. ObopMHUTH OTYET.

Obecne4eHHOCTD 3aHATHSA (CPEACTBA O0yUeHHU):

1. COOpHUK METOIWYECKUX YKa3aHWUH JUIsl CTYJIEHTOB IO BBIMOJHEHHUIO MPAKTHUYECKUX
3aHSTHH 1O y4eOHON TUCIUTUTUHE « XUMUSD).

2. Tabmuma «Ilepmonuueckass cucrema xumuueckux syemeHToB JI.M1. MeHnneneeBay,

TabJIHIa PACTBOPUMOCTH.

3. Terpaap s MPAKTUYECKUX 3aHITUN B KIIETKY.

4. KapTouku — 3a/1aHusl.

5. Kanbkynsitop.

6. Pyuxa.

Kpamkue meopemuueckue u yueoHo-wemoouuecKkue mamepuasl

no meme NPAKMuU4YECKO20 3aHAMUA
Knaccupukauus HeopraHm4ecKux BelecTs.

K BakHemmM kiraccam HEOPraHUYECKUX BEIIECTB 110 TPAAUIIMU OTHOCST:

® MpOCThbIe BelecTBA (METAIbl U HEMETAIJIbI),
e OKcHAbI (KHMCIOTHBIE, OCHOBHBIE M aM(POTEPHEIL),
® THAPOKCHABI (YACTh KHCIIOT, OCHOBaHUs, aM(OTEPHbIE TUAPOKCUIBI),
® COJIN.
IpocThie BEMECTBa 0OBIYHO JIENIAT HA MEeTAJJIbI M HeMeTAJJIBI.
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MeTtanjabl — TPOCTHIE BENMIECTBA, B KOTOPBIX aTOMBI CBSI3aHBI MEXIy COOOM
METAJUIUYECKON CBA3BIO.

Hemeranabl — mpocThie BEHIECTBA, B KOTOPBIX aTOMBI CBSI3aHBI MEXKIY COOOM
KOBAJICHTHBIMH (HJIA MEXMOJICKYJIIPHBIMH) CBSI3SIMH.

[To XuMUYECKMM CBOWCTBAM CpeId METAJJIOB BBIJACNAIOT TPYIIy TaK Ha3bIBa€MbIX
amM(oTepHBIX METAJLIIOB.

DTO0 Ha3BaHUE oTpaxxacT CNOCOOHOCTh PTHX METAJJIOB, MX OKCHJIOB M THJIPOKCHI0B

pearmpoBaTtTbh Kak ¢ KHCJI0TAMH, TAK M CO IIIEJIOYAMM.

Oxcuapl — OMHAPHBIC COSIMHEHUS, OJTHUM M3 JIByX AJIEMEHTOB B KOTOPBIX SIBIISICTCS
KHCJIOPOJI CO CTETICHBIO OKUCIICHUS -2.

OcuoB | AMdor | Kucnotasie Heconeo6 | Coneobpas
HBIC epHBIE pasylollu | Hble
e (1BOITHBIE)

Oxkcun | Okxeupg | 1) Oxkcuppl | Oxennpl | Hekotopeie
bl Bl HEMETAJIOB, HEMETAJT | OKCHABLI, B
MEeTaJlI | METAJT | KpoMe OB, KOTOPBIX
OB B | OB B | HECOJIE00pa3yIoll | KOTOPBIM | 3JIEMEHT
CTENEH | CTEIEH | UX; HE HMEET 2
X SIX 2) OKcuapl | COOTBETCT | CTEIICHU
OKHCJIC | OKHCJIC | METaJJIOB B | BYIOT OKHCJICHHUS:
Hus +1, | HUSA CTEIECHSX KUCIOTHL. | Fe3Oy
+2, +2: OKHCJICHUS OT +5
KPOME | TOJILKO | M BBIIIIE. NO, N2O,
ampore | Be, Zn, CO, (Si0)
pHBIX. | Sn, Pb;

+3 (Bce,

KpoMme

Lax03),

+4
ConeodOpasywmmue

OCHOBHBIM OKCHJAaM COOTBETCTBYIOT OCHOBAHUS;
AM@oTepHBIM OKCHAaM — aM()OTEpHBIE THAPOKCU/IBI,

Kaxxnomy coneobpa3zyroniemMy OKCHIy COOTBETCTBYET THMIPOKCHU/L:

KucnoTHbIM OKCHAaM — KUCITOPOJICOACPIKAIINE KUCITIOTHI.

I'mapokcuabl — coeluHEHHsi, B COCTaB KOTOpPbIX Bxoaur rpynma 2I-0-H. U
OCHOBAHMSI, U KUCJIOPOJICOAEPKAIINE KUCTOThI, 1 aM(pOTEPHbIE THIPOKCUBI — OTHOCATCS
x [TAPOKCHUJAM!
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THapOoKCHALI

QCHOBHBIE THAPOKCHEI KHCTOTHEIE THAPOKCHARL
{ocHOBRaHIIA) {OKCOKHCIIOTEI)
MaOH,KOH, Ca(OH),,Fe(OH},.... Be(OH),,Zn(0H),, A1{0H});, Cr{OH)5,. HNO5, H,50,,H; PO, H,CrO,

AmiboTepHbIe THAPOKCHARI

CBsi3b MKy OKCHIOM U THJAPOKCHAAMMU.

Crenen I'mapokcuas

> Oxcn | OcuoBa | Kucnor | IIpumepsr

OKHCJIE

)i HUSA bl

HUS

+1 2,0 O0H HD50 KOH HCIO

+2 20 O(OH)> | HD0, |Ba(OH), |?

+3 2,03 |3(0OH); | HO0, | Al(OH); HNO:;
(meTa- H3PO3
dopma)
(+H20)
S
H3203
(opTo-
dopma)

+4 902 | ---- H,20;3 | ----- H>COs
- H4S10 4
H 4304

+5 2,05 | ----- HD203 | ----- HNO:3
> H3PO4
H3204

+6 2903 | --—--- H2D04 | ----- H>SO4

+7 2207 | ----- H304 | ----- HCl104
-(+ HsI0s
2H>0)
>
H 5506

KAK COCTABUTDb ®OPMYJY KUCJIOTHOI'O TN"APOKCUIA

A. Ecnu 4u€tHas creneHb okucieHus sneMeHTa B okcuue: [IPUBABJISAEM BOJIY k
okcuny. Illpumep: W03 —(+H>0) 2 H:WOy

b. Eciu HeueTHAs cTENEHh OKUCIIEHUS

Merta-dpopma kuciaotsl | OpTo-hopMa KHUCIOTHl — OTINYACTCS
- OH atoM | o META-(dopmMbI Ha 0JJHY MOJIEKYITY
Bojopoaa: HIOx BoAbl. H3DOx+1
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[Ipumep: Oxcnn As20s, CTENIEHb OKUCIEHUS MBIIIBIKA 5.
CocTaBuM (HOpPMyJTy KHCIIOTBL: H'As™O7x
Tak xkak cymmapHsii 3apsaq =0, JIErKo paccuuTaTh, 4TO X=3.
HAsQO3 D210 META-(hopMa KHCTOTHI - METa-MBIIIbSIKOBAsT KUCIIOTA.
Ho ayst docdopa u Melbsika cymectByeT u 6osiee ycroituusa OPTO-dpopma. [Ipubaus
k meta-popme H20, nonyunm H3zAsQ4. D10 opTO-
MBIIIBSKOBAsA KUCJIOTA.
OcHOBaHMS — CJI0KHBIE BEIIECTBA, COJEPKAIIKNE B CBOEM COCTaBE rUAPOKCUA-noHbl OH”
U IpU AMCCOLMAIMM 00pa3yIolie B KayecTBe AHMOHOB TOJbKO 3TH HOHBI.
Tunsl ocHOBaHMH

PactBopumsie (ILlenoun) HepactBopumsie

1) rugpokcuabl MeETaioB TepBoii | Bee OCTaJIbHbIE
TPYIIbl  T[JABHOW  MOATPYMIBL: | THAPOKCUIIBI
LiOH, NaOH, KOH, RbOH, CsOH | meTamios.

2) TUAPOKCUIBI METAIJIOB BTOPOM
rpyNnbl  T[JaBHOW  MOATPYIIIIHI,
HayuHas C KaJabIUi:

Ca(OH),, Sr(OH),, Ba(OH)

KUCJIOTHOCTD ocHoBanus — 310 yucjao rpynn OH B ero ¢popmy.ie:
OJTHOKMCJIOTHBIE — COJIepPaKalIie TOJAbKO 1 rHIPOKCOrpynILy
JABYXKHMCJIOTHbIE — UMEIOIIUE 2 THIPOKCOTPYIIILY;

TPEXKHUCJIOTHBIE — ¢ TpeMs rpynnamu OH.

KHCJIOTBI — CII0KHBIE BEIECTBA, COAEPKALIME B CBOEM COCTAaBE MOHBI OKcoHMs H'
WJIU TIPU B3aUMOJICHCTBHH C BOJIOM 00pa3yromne B KaueCTBE KATHOHOB TOJBKO 3THU HOHBI.

BAKHEUIINUE KUCJOTHI U KUCJIOTHBIE OCTATKH

No | Hazeanue (B | Monexkyn | Kucnomnwie | Hazeanusn
CKOOKax Apuas ocmamku KUCTIOMHBIX
JTAHbI dopmyna 0CmamKoe
TPUBUATBHBIC
Ha3BaHUSI)

1 ®topososiop | HF F - dbTopun
OJlHas
(r1aBUKOBast)

2 Xmoposonop | HCI Cl- XJIOpUJL
oJiHas
(comsiHast)

3 Bbpomosomop | HBr Br~ opomua
OJIHast

4 HNonosomopo | HI I~ 15(0IN% 0
JTHas
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5 CepoBonopo | HoS HS - THIPOCYb(HT
JHast S 2- cynbhun

6 [HuanoBomop | HCN CN -~ [UaHU]T
oJlHas
(cuHUIIBHAS)

7 Tuonmanoso | HSCN SCN - THUOLIMAHAT
JNOpOJHAs (pomanum)
(poslanoBasi)

8 Cepnas H>SO4 HSO4 - ruapocyibdar

SOy 2~ cynbdar
9 Cepnucras H>S0s HSOs - THAPOCYIb(UT
SO; 2~ CyIbGUT

10 | Tuocepnas H>S,03 S,03 %~ THOCYJIb(DAT

11 | A3ornas HNO; NOs - HUTpAT

12 | Azotucras HNO:> NO; - HUTPUT

13 | Oprodocdop | H;PO4 H,POq4 ~ | muruapooptodocd
Hast HPO4 %~ POy | aT
(dbocdopnas) 3- (murunpodocdar)

ruapooptodocdar
(runpodocdar)
oprodocdar
(docar)

14 | Meradochop | HPO3 POs - metadocdar
Hasl

15 | Iudocdopna | HsP>O7 P,07 * nudocdar
s (mupodocdar)
(mupodocdo
pHasi)

16 | YronbHas H>COs HCO; ~ COs3 | ruapokapboHaT

- KapOoHat

17 | Merakpemuu | H>SiOs3 Si0; - METaCUIINKAT
eBas (cwmkar)
(KkpeMHUEBas
)

18 | Oprokpemun | HaSiO4 SiO4 4~ OPTOCHJIMKAT
eBast

19 | Oprob6opnas | H3BO3 BO; ¥~ optobopar (6opar)
(6opHas)

20 | Merabopuas | HBO; BO, ~ meTabopat

21 | XnopHas HClO4 ClO4 - nepxJjiopar

22 | Xunopnosatas | HCIO; ClOs - XJIopaT

23 | Xnopucras HCI10; ClO; - XJIOPUT

24 | XnopuoBatu | HCIO CIO - TUTIOXJIOPUT
cTas
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25 | Xpomosas H>CrOq4 CrO4 2~ Xpomar
26 | HuxpomoBas | H2Cr207 | CrO7 2~ JAUXpOMaT
(buxpomar)

27 | Xpomucras | HCrO; CrOs - XPOMUT

28 | MapranunoBa | HMnOg4 MnOq ~ IIepMaHraHar
s

29 | Mapranuosu | HoMnO4 MnQOj4 %~ MaHraHar
cTast

30 | Maprannosa | HoMnOs | MnO; 2 MaHIaHUT
TUCTas

31 | YkcycHas CH;COO | CH3COO- amerar

H

Kinaccndpukanus KucJior no cocrasy.

Kucnoponconepxamme beckucnoponHbie KUCIOTHI

KHCJIOTHI

H>SO4 cepnas xkucinora HF dbTopoBOTOpPOAHAS

HNOs a3oTHas kucnora KHUCJIOTa

H3PO4 dpocdopHnas kucnora HCl XJIOPOBOJOPOAHAS

H>COs yronbHas kucnora KHUCJIOTa (COMsIHAsA KUCTIOTA)

H>S103 kpemuueBas kuciora | HBr OpoMOBOAOPOAHAS

H>SOs3 cepumeTas kuciora KHCJI0Ta

HNO; azoTucTas kuciora HI nonoBogopoanas kuciora
H>S CEPOBOAOPOAHAS
KHUCJIOTa

Kaaccupuxanus KMCJI0T M0 YMCJIY aTOMOB BOJOPOJA.

OnHOOCHOBHBIE J/IBYXOCHOBHBIE TpexoCHOBHBIE
HNOs azoTHas H2SO4 cepHnas H3POq4

HF H>SOs3 cepuucras dbocdhopnas
¢dropoBogopoanas | HoS

HCI CEpOBOAOPOIHAS

xsnopoBoaopoaHas | HoCO; yronbHas

HBr H>S103 kxpemuuenas
OpOMOBOIOPOIHAS

HI nomoBogopoanas

Knaccnpuxanus no cujie 1 yCTOH4MBOCTH
Cna0Oble KHCJIOThI
HF ¢ropoBonopoanas

CUJIbHBIE KUCITOTHI

HI nogoBonopoanas

XJIOPOBOJIOPOAHAS

HBr H3PO4 docdopnas
OpOMOBOIOPOTHAS HNO; a3oTucTas
HCl (HeycTonurBas)




H>SO4 cepnas H>SOs CepHHUCTas

HNOs azornas (HeycToitunBas)

HCIO4 xnopnas H>CO;s yroJibHas
(HeycToiurBasi)

H>S1 cepoBogoponas
H>S103| xpemHueBas
CH;COOQOH yxkcycHas

Cosin — 9TO CIIOKHBIE BEHIECTBA, COCTOSIIIME M3 OJHOTO (HECKOJIBKHUX) ATOMOB
MeTaJjlIa (iu 0oJiee CJI0XKHBIX KaTHOHHBIX TPYII, HAIPUMEpP, aMMOHHHHBIX rpymn NH4")

Y OJTHOTO (MJIM HECKOJIbKUX) KMCJIOTHBIX OCTATKOB.
Kuaaccudukanus cosiei.

Cpennune Kucaslie |OcHoBHbIe |/IBoiiHbIe |CMme- KoMmmiekcHblIe
HIAHHbIE
IIpoayxr [Iponykr (IIpoxykT Conepxar |Comep- |Comepxar
MOJIHOTO HeMmoJI- |HemoJI-HOro |IBa KaT OJUH|KOMILIEKCHBIH
3aMellleHusl |[HOro 3aMe-IIEHNs] [Pa3HBIX  |METaUl H|KaTHOH Wi
aTOMOB 3ameme |OH-rpynn |Merajsia u|aBa AaHHOH — aToOM
BOJIOpOJa  B|HHSI Ha OJUH KUCJIOTHBI |[METalIa,
KHUCJIOTE Ha|aTOMOB |KUCIIOTHBIA |KUCJIOTHBIM |X OCTaTKa |CBSI3aHHBIN c
MeTaJll BOJIOPO- |OCTaTOK OCTaTOK HECKOJIbKUMHU
na B JIUTaHIaMH.
KHUCJIOTE
Ha
MeTasl
AlCl; KHSO4 |FeOHCI KAI(SO4): |CaCIBr |K:z[Zn(OH)4]
Xopuna I'mapocy | Xaopua Cyabpar |Xuopua- |Terparuapoxco
ATIOMHHUS  |Jb(aT |[THIPOKCOMKE |AJTIOMUHH [OPOMHU/I |MMHKAT KAJIUSA
kaaus  |Je3a (I) SA-KAJIusl  |KaJbIUS

Homenknarypa coneii. B Ha3BaHUAX c0JIed HCIIOJIb3YIOTCS JJATUHCKHE HA3BAHUA
00pa3ylIuX KHCI0ThI HEMETAJLI0B.

Oneme | JlatuHCcKOE Kopenb
HT HA3BaHUE

H TUJIPOTCHUYM I'NJIP-
C KapOOHUKYM KAPB-
N HUTPOIr€HUYM HUTP-
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’ S \ cynpdyp \ CYJIb®- \
IHocTpoenue Ha3BaHMi COJIEH.
Counb kakon | Kucnor | HasBanne | [Ipumepst
KHUCJIOTBI HBIN coneun
0CTaTo
K
A3zotHas HNO;s; | NO3” Hutparsl | Ca(NO3),
HUTpPAT KaJIbIUs
Kpemnuenas SiO3* | cmmkatr | NaSiO;
H>Si103 bl CUJIMKAT HATPHsI
- | YrombHas COs* | kap6onat | Na,COs
5 | H2COs Bl KapOoHat
S HATPUS
% dochopras PO | ¢ocarsr | AIPOs  docdar
= | H3POq AJFOMUHUS
5 Cepnas HoSO4 | SO | cyangars | PbSOs cynsdar
A CBHUHIIA
bpomoBoaopon | Br opomuasl | NaBr  O6pomun
5 | Had HBr HATpUS
5 | MomoBonopoaH | I’ HOIVJIBI KI nonun xamus
S |asHI
= | Cepopoioposit S* cyabua | FeS  cymbun
E ast HoS Bl xenesa (1I)
= | Comsnas HCI | CT xaopuasl | NH4Cl  xmopun
& | (x;1opoBOAOPO aMMOHHUS
§ JiHast)
% | @roposomopon | F- ¢propuner | CaF,  dropun
2 | nas HF KaJbIIAS
Bon | CepHucras SO:* | cyaspur | K2SO; cymbdur
ee | kucaora H2SOs3 bl KaJISI
HU3 | A3oTucras NOy nuuTpursl | KNO;  Hutpur
kas | HNO; KaJust
cTe
.
OK.

Kucable coim, moMMMO MOHOB MeTa/sla MU KHUCIOTHOIO OCTaTKa, COJIepKaT HOHBI
BoJ0poJa. HazBaHusl KHCIIBIX COJIEN collepkKaT MPUCTABKY ''ruapo':
TUAPOKapOOHAT HATPHA,
K>2HPO4 — ruapodocdart xanus,
KH>PO4 — purnapodocdar xanms.
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OcHoBHBIE COJIH,

ocHoBaHus. HazBaHusi OCHOBHBIX CoJiel 00pa3yIoT ¢ MOMOIILIO MPUCTaBKHU ""THAPOKCO'' :

IIOMHUMO HOHOB MCTaJllla MW KHCIOTHOI'O OCTAaTKa,

Mg(OH)CI - zudpoxcoxiopuo machusi (0OCHOBHAsL CO/b)

JIBOMHbIE COJIM — UMECIOT JBA Pa3HbIX KaTHOHA METaJlla WJIM aMMOHHMS. B Ha3BaHUU HX

MEPEUYUCIISIOT uepe3 aeduc:

(NH4)Fe(SO4)> — cynvcham scenesa (I11)-ammonusi.

CMelIaHHBIE COJTH — MMEIOT JIBa Pa3HbIX aHWOHA KHCJIOTHBIX OCTaTKOB. B Ha3zBaHuM
uXx Ha3wpiBaroT depes jaeduc: CaOCl;

(MpaouyuoHHoe Ha38aHue XaA0PHAS U3BECHD).

KomnuiekcHble coiM — cofiepKaT CI0KHbBIN KOMIUIEKCHBIN aHUOH (MJTM PEXe KATHUOH),

COCTOSAIINUA U3

MeTaJ'IJ'Ia—KOMHJ'IeI(C006pa30BaTeJ'I$I u

unu CaCl(OCl) - xnopuo-eunoxiopum xanbyus

(OTpI/IHaTCJ'IBHO 3apsAKCHHBIC MOHBI UJIM MOJICKYJIbI aMMHUAKa UJIN BOI[BI).

[Tpumep: K[AI(OH)4] — TeTparuapokcoaroMuHaT Kaaus
K4[Fe(CN)s] — rekcanmuanodeppaT Kaaus
[Cu(NH3)4]Clz — xmopua Terpaammunmenu (1)

bbiTOBBIE (TPUBHAJIbHBIC) HA3BAHUS HEKOTOPbIX COJIEH.

Conp MexayHapoaHoe TpanguuonHoe
Ha3BaHUE Ha3BaHUE

NaHCO; | I'mapokapbonar Cona nuTbeBas
HATPUS

NaxCOs | Kapbonart Hatpust Cona

KaJIbIIMHUPOBAHHAs

K>COs3 | Kapbonar kanus [ToTam

Na;SO4 | Cynbdart Hatpus I'mayGepoBa couib

KCIO; | Xnopart kanus beproneroBa cob

Ca3(PO4 | @ocar kamprus dochoput

)2

CaCOs3 | KapboHaT kanplus N3BecTHsIK

CuSOg'5 | IlenTarugpar MenHsiil Kynopoc

H,O cynb(dara menu

NaxCOs- | Hekaruapar Cona

10H>O | kapbonaTa HaTpus KpHUCTAJTNYECKas

BOl'[pOCbI JJIA 3AKPEIJICHUS TCOPETHUYCCKOIro MaTepuajia K IPAKTHICCKOMY 3aHATHIO

1. Ilepeuncnure KIacchl HEOPraHUYECKUX COCTMHEHUN.

2. YUto Takoe OKCHIBI, KHCIOTHI, OCHOBAHUS, COJIH?

3. IlpuBeauTe MpuMepbI KUCIIOT.
4. IIpuBenuTe NpuMepsI CONEHM.

5. Chopmynupyiite npaBuiia MOCTPOEHUS HA3BaHUM KUCIJIOT, COJIEN M1 OCHOBAHUH.

40

cozepxkKar
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3ajaHus IS IPAKTHYECKOT0 3aHATHS

OtBeThTE

Ha

3aJaHus,

HOMEpaMH. ..(TI0 YKa3aHHUIO YUUTEIS).

BBI6paB BCHIICCTBAa M3

1. ®OPMYJIbl BUHAPHBIX COE/IHHEHUH

BapuaHTsl

1 2 3 4 5
1 AgCl | NaS | CasN» H»>Se AgBr
2 LiBr |NHs; | NaCl P>0s MgCly
3 HF CasP> | LiaS SFs LiH
4 K>S HCl | N2Os NazN NH;
5 AH3 CI‘F3 LiI KzS PC13
6 PH3 BaBr; | Cal» LiBr H>S
7 CaH> |Pbl, | HBr PCls FeBr;
8 CH4 CuCl, | KH BaH> CaC,
9 NasP | ZnS Agl SiH4 CCly
10 [FeCl, |SiHs |MgsP H,S SO;

[E—

. JlaliTe Ha3BaHMS BELIECTBAM M3 BAILIETO BAPUAHTA.

BallIiCro BapuWaHTa 110

2. PaccraBbTe cTENEHU OKUCIICHHS y KaXJI0TO 3JIEMEHTA B BEIIECTBAX W3 BaIleTo
BapHaHTA.

2. OCHOBAHUA
Bapuantsl
1 2 3 4 5

1 |NaOH | AgOH KOH RbOH LiOH

2 |CuOH | LiOH CsOH CuOH NH4OH

3 | CsOH NaOH NH4OH | CsOH KOH

4 | Mn Fe (OH), | Ni (OH). | Be (OH)2 | Sn (OH)
(OH)

5 | AI(OH); | Ca (OH); | Ba (OH), | Al (OH)3 | Cr (OH);

6 |Zn Mn Fe (OH), | Zn (OH); | Be (OH):
(OH). (OH):

7 | Fe (OH)3; | Hg(OH), | Cr (OH)3 | Ca (OH), | Al (OH)3

8 | Cr(OH)3 | Fe (OH); | Pb (OH), | Cr (OH)s | Fe (OH),

9 |Ca Ni(OH): |Zn (OH), | Co(OH), | Mg
(OH), (OH),

10 | Ba Be (OH)2 | Cu Ba (OH): | Mn
(OH), (OH): (OH)

1. I[aﬁTe Ha3BaHHA BCUICCTBAM M3 BAILICTO BApPpHAHTA.
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2. Boimummre B 1Ba CTONOMKA PAacTBOPUMBIE M HEPACTBOPUMBIE OCHOBAHUS W3
BAILIETO BAPUAHTA.

3. Bpmumure OTAEIBHO OJHOKHMCIOTHBIEC, JBYXKHCJIOTHBIE M TPEXKHCIOTHBIC
OCHOBAHUs U3 BAILIETO BApUAHTA.

4. PaccTtaBbTe CTENEHU OKUCICHHUS Ka)KIOrO 3JIEMEHTAa B OCHOBAHUSAX M3 BAIErO
BAPUAHTA.

5. HampotuB ¢opmynbl OCHOBaHMSA M3 Balllero BapuUaHTa 3alUIIUTE (OpMYITy

COOTBCTCTBYIOHIICTO OKCHA.

3. OKCH/IbI
BapuaHntbl

1 2 3 4 5
1 Na,O Fe O3 As20s5 | CO V4110
2 SO» C1LO4 CO CuO N20;
3 AlO3 BaO H,O N20s CIO2
4 N20s SO; BeO Fe 03 CLOy
5 Si0; N0 NO Mn;0O7; | MnO
6 B,0; CrO; SO, CLO CO
7 MgO P>0Os MnO, |NO Li,O
8 Mn;0O7; | MgO CaO K>O AlO3
9 Cr0; | CuO Li,O Si0; PbO
10 | H,O K>O Cr,0; | HgO B20O3
1. I[aﬁTe Ha3BaAHHA BCUICCTBAM U3 BAILICTO BapHUAHTA.

2. PaccraBbTe€ CTCIIEHM OKHCICHUS KaXJ0oro 3JICMCHTAa B OKCHIAAX M3 BaAlICTO

BapUaHTA.

3. HampotuB ¢dopmynbl OKCHJa W3 Balllero BapWaHTa 3anuimure (Qopmyity
COOTBETCTBYIOILIETO OCHOBAHUS.

4. KUCJIOThBI
BapuaHTbl
1 2 3 4 5
1 HCl HNO:3 HCN H>S103 | HoS
2 HNO;3 HBr H>CO; | HCIOs | H2SOs
3 H>SO4 | HI H;BOs; | H;POs | HF
4 HF H2SO4 HNOs; | HCI HNO,
5 H;POs | HCN H>S103 | HoS HBr
6 H;BO; | H,COs HClOs | H.SOs4 | HI
7 HI H:;BO; H;PO4 | HF H>SO4
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8 H>SOs | HNO; HCl HNO, |HCN
9 HCIOs | H2S10; | HoS HBr H>CO;
10 | H2COs; | HCIO4 H,SO4 | HI H3;BO;

1. JlaiiTe Ha3BaHUA KUCJIOTaM U3 BAlIEro BapHaHTAa.

2. Bpinumure OTAEIBHO OJIHOOCHOBHBIE, JIByXOCHOBHBIE M TPEXOCHOBHBIC
KHUCJIOTHI U3 Balllero BapHaHTa.

3. PaccraBpTe CTENEHM OKHMCIEHHs KaXXJOrO0 3JEMEHTA B KHCIIOTAaX M3 BalIEro
BApUAHTA.

4. HanpotuB ¢opMysibl KUCIOTHI W3 Ballero BapuaHTa 3amuImTe (OpMyIy
COOTBETCTBYIOILIETO OKCH/IA.

5. coiiu

Bapuantbl
1 2 3 4 5

1 | NaCl NaxSi0s NaxS NINO; | NaNO»
2 | KNO;3 KI KMnOs | NaxSO4 | K»Si03
3 | Li2SOq4 LiF Li3PO4 K3POs | L12CO3
4 | MgCOs BaSO3 CoBn CaCO; | Crlp
5 Ca3(PO4)2 ZnCl Fe(NO3)2 AgCl NiF
6 | Ba(CH3COO); | AI(NO3)s | CrF3 NH4F SrSO4
7 | ZnBn Mg3(PO4)2 NiCOs LiBr Ba(NO3)2
8 | AIPO4 CrPOyq Sn3(PO4)> | Rbl /nS
9 | AgSO; NiNO, | Hgh K2SiOs | AICk
10 | FeFs CoCOs BaCl, CsSO3 | Snby

1. JlaliTe Ha3BaHME COJISIM M3 BAILIETO BapUaHTa MOJ HOMEPAMH...

2. Bpimumure B Ba CTOJOMKA PACTBOPUMBIE M HEPACTBOPUMbBIEC COJIM U3 BAIIETO
BAPUAHTA O]l HOMEPAMH. ..

3. PaccraBpTe CTENEHM OKHUCIEHUSA KAXKIOrO 3JIEMEHTA B MOJIEKYJIAaX COJIEW W3
BAIIIETO BapUaHTa NOJ HOMEPAMH ...

4. HampoTtus ¢hopmyJibl COJield U3 Balller0 BapvaHTa MOJI HOMEpPaMHU...3alUIINUTe
(bOopMyIIbI KHCIIOTHI U OCHOBAHMS, U3 KOTOPBIX MOKHO TIOJYYUTh JAHHYIO COJIb.

NHcTpyKUMs 10 BHINOJTHEHUIO IPAKTUYECKOI0 3aHATHS

1. YTounure y npemnogaBaresis BapuaHT, HEOOXOUMBIH ISl BEIIOJIHEHUS 3a1aHUH.
2. Howmep BapuaHTa, yKa3zaHHbIN OpenogaBareneM, Bl UCIIonb3yeTe A1l BBIIOJHEHUS

3aJaHuH 110 BCEM TeMaM:

1. ®opmybl OUHAPHBIX COCTMHCHUM.

2. OcHoBanus.

3. OKCcUOHbL.

4. KUCIIOTHI.

5. Comm.
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HOpﬂ)lOK BBINIOJIHEHHUSI OTYETA 110 NPAKTUHICCKOMY 3aHATHIO

1.B Terpaau aiis MpakTUYECKUX 3aHATHI HAMILIATE HOMED, Ha3BaHUE U
Y4COHYIO IeIb 3aHATHS.

2.0TBETHTE YCTHO HA BOIIPOCHI JUISl 3aKPEIUIEHHUS TEOPETUYECKOTr0 Marepuaia K
IIPAKTUYECKOMY 3aHSTHIO.

3.BpinosiHATE 3aJaHASI B COOTBETCTBUM C MHCTPYKLIUEH.

4.3anumuTe BBIBOJ O MPOJEIaHHOW padoTe, OTpa3uTe, Ha CKOJIBKO yCHemHo Bbl
COPAaBWINCh C Y4YEOHBIMU 3aJayaMH NPAKTUYECKOTO 3aHATUS M pPEaM30BaHbl JIK
oOpa3oBaresbHbIe pe3yiabTaThl, 3asBieHHbIe BO PI'OC TpeTbero noKoJeHusl.

IIpakTnueckoe 3aHaTHe Ne 5. «CocTraBlieHHE YpaBHEHUN XUMHUYECKUX PEAKUUNA C

y4acTHEM TPOCTBIX M CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAJUIOB U HEMETAIIJIOB;
OKCHJIOB METAJIJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHHMYECKUX KHCIIOT,
OCHOBaHUH U aM(POTEPHBIX THIPOKCHIOB; HCOPraHUUSCKUX COJICH, XapaKTePU3YIOIINX HX
CBOMCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB,
MoJTyuyeHHe 1 0€30MacHOE UCIIOIb30BaHUE BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITEIbHOCTH YEIOBEKAY.

Y4yeOnas 1enb:  GOpMHUPOBATH YMEHUSI COCTABIISTh YPABHEHUS XUMUYECKUX PEAKITUH C

YYaCTHEM MPOCTHIX U CJHOXKHBIX HEOPTraHMYECKUX BEIIECTB: METAIJIOB U HEMETAJIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUN U aM(POTEPHBIX THUIPOKCHUJIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOMCTBA.

YueOHbIe 3a0a4H:

1. HayunThcsi COCTAaBISATh YpaBHEHUS XUMHYCCKHX PEaKIUd C y4acTHEM TIPOCTBIX U
CJIOXKHBIX HEOPraHWYECKHUX BEIICCTB: METAVIOB M HEMETAUIOB, OKCHJIOB METaJlIOB,
HEMETAUIOB M aM(pOTEPHBIX 3JCMCHTOB, HEOPTaHWYCCKHUX KHCJIOT, OCHOBAaHHMHA U
aM(pOTEPHBIX TUAPOKCUIOB; HEOPTaHUYECCKHUX COJICH, XapaKTePU3YIONIUX UX CBOMCTBA.

Oo0pa3oBaTesbHbIE Pe3yJbTaThI:

CTyIeHT JOJIKEH:

HMeTh MPAKTUHYECKHUI ONBIT: COCTABJSATh YPABHEHUSI XUMUUECKUX PEaKIUM C ydacTHEM
MPOCTBIX U CIIOKHBIX HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETAIJIOB; OKCHUIOB
METAJIJIOB, HEMETAJJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIOT, OCHOBAHUHN
1 aM(POTEPHBIX THAPOKCUIOB; HEOPTAHUUECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWCTRA.
3HATh: XMMUYECKUE CBOMCTBA METAJJIOB U HEMETAJJIOB; OKCHUJIOB METAJIOB, HEMETAJIIOB
U aM(OTEpHBIX DJEMEHTOB; HEOPraHMYECKHX KHUCJIOT, OCHOBAaHUH U aMQpOTEPHBIX
TUIPOKCUIOB; HEOPTaHUYECKUX COJICH;

yMeTb: COCTaBJISATh YPABHEHUSI XUMUUYECKUX PEAKIIMM C YYaCTHEM MPOCTHIX U CIOXKHBIX

HEOPraHUYECKUX BEIIECTB.
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BJaJeTh: HaBblkamMu paboTel ¢ Ilepumonmyeckoit cuctemonr X3 u  Tabauuen
pPacTBOPUMOCTH.
3a1a4yu NPAKTHYECKOI0 3AHATHS:

1. TIOBTOpPUTH TEOPETUUECKUI MaTEPHUAII ITO TEME MPAKTUYECKOr0 3aHATHU.
2. OTBETUTH HA BOIIPOCHI IS 3AKPEIJIEHNS TEOPETUYECKOT0 MaTepraa.
3. BpInoJIHUTS 3a/1aHKS TIO TEME.
4. OpopMHUTBH OTYET.

Oobecrie4eHHOCTD 3aHATHSA (CPEeACTBA O0yUYCHUA):

1. COOpHUK METOAMYECKUX YKa3aHWU JUIsl CTYJEHTOB MO BBHIMOJHEHUIO MPAKTHUYECKUX
3aHATUN 110 Y4eOHOU TUCIUIUINHE « XUMUS.

2. Tabnuma «Ilepuonuueckass cucrema xumudeckux siemeHToB .M. MenneneeBay,

Ta0JIuIla PpAaCTBOPUMOCTH.

3. Terpanp 175 MPAKTUUYECKUX 3aHITUNA B KIIETKY.

4. KapTouku — 3a/1aHHsl.

5. Kanbkynsrop.

6. Pyuxa.

Kpamkue meopemuuecKue u yqeﬁno-memodultecmte mamepuaiivl

no meme NPAKmMuU4ecKo2o 3aHamus
XumMHuuyeckoe ypaBHeHue.

XHUMHUYECKOE YPaBHEHHUE — ATO YCJIOBHAs 3aMUCh XMMHUYECKOrO MPEBPAILEHHUS C
MOMOIIEI0 XUMHUYECKHUX (DOPMYJT U MATEMATHICCKUX 3HAKOB.

[Ipu cocTaBieHUM XMMHUYECKUX YPABHEHUN HUCIOIB3YIOT MaTEMaTUYECKUE 3HAKU
«t», «—», «=», a TaKKEe 4YHCIIa — OHHM BBICTYNAIOT B KadecTBe KOX(P(OUIIMEHTOB H
WHJIEKCOB.

KoadduimenTsl mokas3plBaloT YUCIO YaCTUI] (ATOMOB WJIM MOJIEKYJ), @ HHACKCHl —
YHUCJIO0 aTOMOB, KOTOPBIE BXOJISIT B COCTaB MOJIEKYJIBI.

Koadduumnenter
3CuCl,  5AIQ,  3FeCl,

NHpekcbi

BemiecTBa, KOTOpbIE BCTYyHalOT B PEAKIUIO, HA3BIBAIOT UCXOOHLIMU BEIICCTBAMH,
Wi peazenmamu. BemectBa, KOTOpeie 00pa3yloTcsi B pe3ysibTare, Ha3bIBAIOT
NPOOYKMAaAMU PeaKyuu.
NMpoaykTs!
2H, + 0, = 2HQ

llcxopHble
BeLlecTBa

CaMoO CIIOBO «ypaBHEHHE» IMPOW3BOIHOE OT CJOBA «yPaBHATHY, T.C. Pa3ICIHTh
HEYTO Ha paBHBIC YacTH. B MaTeMaTHWKe ypaBHEHHS COCTAaBJISIOT YyTh JIM HE CaMYIO
CYIIHOCTh 3TOM Hayku. K mpumepy, MOXKHO TPHUBECTH TaKO€ IMPOCTOC ypaBHECHHE, B
KOTOPOM JieBasi U mpaBasi 4yacTu Oy 1yT paBHBI «2» : 40 : (9 +11)=(50x2) : (80 —30);
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N B XxuMHYECKUX YpaBHEHUSIX TOT K€ MPUHIIUIL: JIEBasi U MpaBasi YaCTU YpaBHEHUS
JOJDKHBI COOTBETCTBOBATh OJMHAKOBBIM KOJIMYECTBAM aTOMOB, YYacCTBYIOUIMM B HHUX
aneMeHToB. MM, eciy NpUBOIUTCA MOHHOE YPABHEHHUE, TO B HEM YMCJI0 YACTHIL TaK XKe
JIOJKHO COOTBETCTBOBATH 3TOMY TpeOOBaHHIO. XMMUYECKUM YPAaBHEHHUEM Ha3bIBAECTCS
YCIOBHAsl 3allUCh XHWMHMYECKOW pEaKIMH C TOMOIIBI0 XHUMHYECKUX (GopMyd U
MaTEMaTUYECKHUX 3HAKOB. XMMUYECKOE YPAaBHEHHUE 10 CBOEH CYTH OTpPaXKaeT Ty WU UHYIO
XUMHUYECKYIO PEAKIUIO, TO €CTh POLECC B3aMMOJIEHCTBHSI BEIIECTB, B IPOLIECCE KOTOPBIX
BO3HMKAIOT HOBBIE BemlecTBa. Hampumep, HE0OXOauMO HANMCATH MOJIEKYJISIPHOE
YPaBHEHHE DEaKiiy, B KOTOPOH MpUHUMAIOT yuyactue xyopuja 6apus BaCl; u cepnas
kucaora HoSOs. B pesynbrate 3TOM peakiuu oOpasyercs HEpacTBOPUMBIM OCAaIOK —
cyabgpart 6apus BaSO4 u coasinas kuciaora HCI :

BaCl, + H2SO4 = BaS0O4 + 2HCI 3)

[Ipexxne Bcero HEOOXOAMMO YSICHUTH, YTO OOJbINas mudpa «2», cTosdias mnepes
BemectBoM HCI HaszpiBaeTcss koap¢uuueHToM, a Manble HUPPBL «2», «4» 1oA
dbopmynamu BaCly, H>SOs ,BaSO4 HazbiBatoTcs unaekcamu. U xosdduiuueHtsl u
MHJEKChl B XUMHYECKHX YPaBHEHUSX BBITOJIHSIOT POJIb MHOXHUTENEH, a HE ClaraeMblX.
Yro Obl NpPaBWIBHO 3amUCcaTh XWMUYECKOE YpaBHEHUE, HEO0OXOAMMO PACCTABUTh
KO3 (PUIUEHTHI B yPpaBHEHMH peakuuu. Tenepp INPUCTYNIUM K IIOJACYETY aTOMOB
AJIEMEHTOB B JIEBOU U MPABOM YacCTsIX YpaBHEHHUs. B J1€BOU 4acTH YpaBHEHUS: B BEILECTBE
BaCl conepxarcst 1 atom 6apus (Ba), 2 aroma xiopa (Cl). B BemectBe HoSO4: 2 aToma
Bogopona (H), 1 atom cepsl (S) u 4 atoma kucnopoza (O) . B npaBoii yacTu ypaBHEHUS: B
BemectBe BaSO4 1 arom Oapust (Ba) 1 arom cepwl (S) u 4 aroma kucnopona (O), B
BemectBe HCIL: 1 atom Bogopona (H) u 1 atom xiopa (Cl). Otkyna cienyer, 4To B mpaBoii
4acTH YPaBHEHHsI KOJIMYECTBO aTOMOB BOJOPOJA M XJIOpa BJIBOE€ MEHBILE, YEM B JIEBOU
gactu. CnenoBarensHo, iepea dopmynoir HCI B mpaBoit yacTu ypaBHEHUST HEOOXOIUMO
MOCTaBUTH KOG OUITHEHT «2».

Tunbl XUMHYECKHUX pPeaKIHid.

Coeodunenue. B peakuno MOTyT BCTylaTh 2 MIPOCTHIX BEIIECTBA: METAJIII U HEMETAJUT WU
HEeMeTaJ1 U HeMmeTaul. Hanpumep, anoMuHuil ¢ cepoil 00pa3yroT Cylb(pu aTtOMUHUS.
Kucnopon, B3aumMoieiicTBys ¢ BOJOPOIOM, ITpeBpamaercsa B BoAy. OObeIUHITCS MOTYT 2
OKCHJIa C PaCTBOPUMBIM OCHOBAaHMEM, KaK OKcuJ Kanbius ¢ Bogou: CaO + H20 = Ca
(OH)2 unu ocHoBHOM okcup ¢ kuciioTHbIM: CaO + SO3 = CaSO4.

Pa3znoscenue. 910 npouecc 0OpaTHbIA peakiMy COCAUHEHUS: ObUIO OJHO BELIECTBO, a
CTaJI0 HECKOJIbko. Hampumep, mpu OpONyCKaHMM AJIEKTPUUECKOTO TOKa uepe3 BOAY
MIOJIy4aeTCsl BOLOPO U KUCTIOPO/I, a PU HarpeBaHuu u3BecTHsKa 2 okcunaa: CaCO3 = CaO
+ CO2.

3amewienue. B peakuuio BcTynaroT 2 sneMeHTa. OQuH M3 HUX MPOCTOM, a BTOPOM
CIIOKHBIN. B mTore oOpa3yroTcst 2 HOBBIX COEIMHEHUS, IPU KOTOPOM aTOM IPOCTOrO
BEIIECTBA 3aMEHSET CIIOXKHBIN, KaK Obl BBITECHSISI €ro. YCIIOBUE MPOTEKaHUs IMpoliecca:
IIPOCTOE BEIIECTBO JOJIKHO OBITh 00JIee aKTUBHBIM, YeM ciioxkHoe. Hanpumep, Zn + 2HCI
= 7ZnCl2 + H2. BenuuuHy axKTUBHOCTH MOXHO Yy3HaTh M3 TaOMUIBI psna
IEKTPOXUMHUYECKUX HATIPSHKEHUI.
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Oomen. B »31OoM cinydyae Mexay co0oil pearupyror 2

CJIOKHBIX JJICMCHTA,

OOMEHUBAIONIUECS CBOMMHU COCTaBHBIMH YaCTSIMHU. YCJIOBHUEM OCYILECTBICHUS TaKOTO
TUIA PEaKLNM ABJISIETCS 00A3aTeIbHOE 00pa30oBaHUE BOJIbI, ra3a Win ocajka. Hanpumep,
CuO + 2HCI = CuCI2 + H20. YTto0bI y3HaTh, CMOTYT JIH BEIIECTBA IPOPEArupoBaTh,
PacTBOPUMOCTH.

UCIIOJIB3YIOT

Ta0IuIy

AJITOPUTM PACCTAHOBKHU KO3(P(PUUMEHTOB B YPABHCHUSAX XUMHYECKHUX pPeaKIuil

ITopsiioK BBINOJIHEHUS ONepanuii

npumep

1. Onpenenurs YHCJIO0 AaTOMOB
KaQKJIOT'0 DJIEMEHTA B JIEBOW U ITPABOU
YacTsIX CXEMbl pEeaKINH

Al + O— Al,03

Al-1 atom Al-2 atoma

0O-2 atoma 0-3 atoma

2. Cpenu »5JIEMEHTOB C pa3HbIM
YHCJIOM aTOMOB B JIEBOW W MPABOU
YacTsIX CXEMbl BBIOPATh TOT, YMCJIO
aTOMOB KOTOPOro 00Jible

O-2 aroma ciieBa
O-3 atoma cnpaBa

aTOMOB 3TOr0 JJIEMEHTA B NPaBoOM
4acTH YpaBHEHUS, MOJIYYUTh
KO3 (PUuIHEHT IJIA NMPABOM YacTH
ypaBHEHUS

3. Haiitu wnHammensmee o6mee | HOK =6
kpatHoe (HOK) w4uciaa aromoB

3TOr0 »JJIEMEHTAa B JIeBOM YacTu
ypaBHEHHSI U YKCJIa aTOMOB 3TOTO
JJEMEHTa B MNPaBOMl  4acTH
ypaBHEHHUS

4. Pazgeaurb HOK na 4uywnciao | 6:2=3
aTOMOB JTOro »syeMeHta B JeBoii | Al + 30,—ALO;
JacTH ypaBHEHHUS, MOJTYy4YUTh
K03(puuueHT s JIeBOM 4YACTH
ypaBHEHUS

5. Pazgeaurr HOK ©BHa 4wncio | 6:3=2

Al +30,—2A120;

6. Ecnn BBICTaBJICHHBIN
KOAQOUIMEHT  U3MEHWJI  YHCIO
aTOMOB €IlIle KaKoro-ia1ubo 3JeMeHTa,
TO AeucTBUs 3, 4, 5 MOBTOPUTH €I1IE
pas.

Al +30,—2A1,03

Al —1atom Al —4 atoma

HOK =4
4:1=4 4:4=1
4A1 +30,—2A1,03

1. Ocnoenote

Okcuownt

OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBaHusA B Tou xe CO. B xumuueckux
pEaKUUsIX OCHOBHBIE OKCHJbl MPOSIBISIIOT  OCHOBHBIC
UcKIroYuTeIpHO MeTauiamu. [Ipumepsr: Li,0, NaO, K>O, Rb,O CaO, FeO, CrO, MnO.
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OcHOBHbBIE OKCHUbI B3aUMOJICUCTBYIOT C BOJIOM ¢ 00pa30BaHHEM COOTBETCTBYIOIIETO
OCHOBaHUS (PEAKIUIO UJIET, €CJIM OCHOBAaHUE PACTBOPUMO) U C KHUCIOTHBIMU OKCUJIAMU U
KHCIIOTaMu ¢ oOpa3oBaHueM cosieil. Mexay co0Oll OCHOBHBIE OKCHIBI HE
B3aUMOJICHUCTBYIOT.

L10 + H>O — LiOH (ocHOBHBII OKCH + BOJIa — OCHOBAHHE)
L120 + P20Os — Li3POs4 (ocH. okcu + KHCI. OKCHJT = COJIb)
L1,0 + H3PO4 — Li3PO4 + H20 (ocH. okcup + KUCIOTa = COJIb + BOJIA)

3/1ech HE MPOUCXOJUT OKUCICHUS/BOCCTAHOBIIEHUS, TIOATOMY COXPAHSNUTE UCXO/IHbIE
CTETNICHU OKHUCJICHHS aTOMOB.

2. Amgpomepnuie (rped. AUPOTEPOL - TBOUCTBEHHBIN)

OTHU OKCHUJIBI JIEUCTBUTEIBHO UMEIOT JBOWCTBEHHBIN XapaKTEp: OHU MPOSIBISIOT Kak
KHCJIOTHBIC, TaK U OCHOBHBIE cBolicTBa. [IpumMepsnl: BeO, ZnO, Al»,O3, Fe203, Cr203, MnO»,
PbO, PbO,, Gax0Os.

C BOHOW OHM HE B3aUMOJECHCTBYIOT, TaK KaK NPOAYKT PEAKLIHH, OCHOBAHUE,
MOJTy4aeTcsl HepacTBOPUMBIM. AMDOTEpHBIE OKCHUJIBI PEarupyroT Kak C KUCIOTaMu U
KUCJIOTHBIMU OKCUJaMU, TaK U C OCHOBAHUSIMU U OCHOBHBIMHU OKCHJIAMH.

Fe>O3 + KoO — (t) KFeO» (amd. okcua + OCH. OKCHUJT = COJIb)

Zn0 + KOH + H20 — K>[Zn(OH)4] (am@. okcua + ocHOBaHHE = KOMILIEKCHAsI COJIb)
Zn0 + N>0s5 — Zn(NO3)2 (am¢. oxenn + kuci. okeua = coib; CO azora coxpaHsieTcs B
X0JI€ peaKInuu)

Fe>O3 + HCI — FeCls + H2O (amd. okcup + kuciaota = cojib + Bojia; 0OpaTUTe BHUMaHUE
Ha T0, uTo CO Fe = +3 He MeHsAeTCs B X0J1¢ peaKInuu)

3. Kucnommnule

[IposiBISIIOT B XOJ€ XUMHUYECKUX PEaKIUWA KHUCIOTHBIE cBoicTBa. OOpa3oBaHbI
MeTaJlIaMH1 M HeMeTalljiaMH, 4aie Bcero B Beicokor CO. [Ipumepsr: SO, SO3, P2Os, N2Os,
NO2, N2Os, S102, MnOs, Mn;0O7.

KaxnoMy KHCITOTHOMY OKCHJy COOTBETCTBYET CBOSI KMCJIOTA. ITO OCOOCHHO BAXKHO
MOMHUTbH MPU HATUCAHUU TIPOJYKTOB PEAKIUU: CIEAYET COXPAHSTh CTETICHU OKUCIICHUSI.
HekoTopbIM KHCIOTHBIM OKCHIaM COOTBETCTBYET Cpa3y JBE KUCIOTHI.

SO> - H2SOs
SOs3 - HaSO4
P>0Os - H3POg4
N20s5 - HNO3
NOz - HNOz, HNOs3
KucnotHeie OKCHIBI BCTyNalOT B PEAKIMI0 C OCHOBHBIMH W amM(pOTEPHBIMH,
pearupyroT ¢ OCHOBaHHSIMU. Peakiinu Mex Ty KUCIOTHBIMU OKCUIAMU HE XapaKTEePHBI.
SO2 + Na;O — NaxSOs (kuci. okcui + OCH. OKCHI = coJb; coxpanseM CO S = +4)
SO3 + Li20 — Li2SO4 (Kuci. OKCHI + OCH. OKCHJT = cOJib; coxpanseMm CO S = +6)
P>Os + NaOH — Na3PO4 + H2O (xuci. okcur + ocCHOBaHHE = COJIb + BOJIA)
[Ipu peakiu ¢ BOAOM KUCTOTHBIN OKCHJ] TPEBPAIIAETCA B COOTBETCTBYIOIIYIO €MY
kucnoTy. Uckimouenne SiO2 - HE pearupyer ¢ BOJOM, TaK Kak MPOAYKT PEaKIUH -
H>S103 siBnsieTcss HepacTBOPUMOM KUCIOTOM.
Mn>O7 + H2O — HMnO4 (coxpansiem CO mapranua +7)
SO; + H2O — HaSO4 (coxpansiem CO cepbl +6)
SO; + H2O — H2SOs3 (coxpansiem CO cepsl +4)
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Heconeobpazyrwwiue OKCUIBI - OKCHIBI HEMETAUIOB, KOTOphIE HE HMEIOT
COOTBETCTBYIOIIUX WM THUIPOKCHIOB M HE BCTYIMAIOT B peakmuu cojicobpazoBanms. K
takuM okcugaMm otHocaT: CO, N2O, NO, SiO, S;0.

Peakinu Hecoieo0pa3yronux OKCHA0B C OCHOBAaHUSIMU, KUCJIIOTAMHU B COJIC00pa3yIOIUMH
OKCH/JIOB PEJIKH U HE TPUBOIAT K 00pazoBanuio cosiei. HekoTopsle 3 Hecoieo0pa3yomux
OKCHJIOB HCTIOJB3YIOT B KAYECTBE BOCCTAHOBUTEIICH:

FeO + CO — Fe + CO; (BoccTaHOBIICHHUE XkKejle3a U3 €ro OKCHIA).

OcHoBanus

OcHOBaHUS - XUMUYECKUE COCAUHEHHUS, OOBIYHO XapaKTEPU3YIOTCS IUCCOoLMaIuen
B BOJIHOM pacTBOpe ¢ 0Opa3oBaHHEM THAPOKCUI-aHUOHOB. PacTBOprMBIE OCHOBaHUS
HazbiBarorcs menoyamu: NaOH, LiOH, Ca(OH)., Ba(OH)..

Bce ocHoBaHuMsT XOpoIIO pearupyroT C KUCIOTaMHU, JaXKe HepacTBOPHUMBIC
OCHOBAHUS CIIOCOOHBI PACTBOPATHCA B KUCIOTaX. Takyke HepacTBOPUMbBIC OCHOBAHUS MIPHU
HarpeBaHUM JIETKO pa3jiaraloTcsi Ha BOJLy M COOTBETCTBYIOIIUN OKCHUI.

NaOH + HCl — NaCl + H>O (ocHOBaHnue + KHCIOTa = COJb + BOJA - pPEaKIHs
HEUTpaIM3aIumn)

Mg(OH); — (t) MgO + H;O (mpu HarpeBaHMM HEPACTBOPUMBIE OCHOBAHUS JIETKO
paziararoTcsi)

Ecnu B X0/le peakiiui OCHOBAHUS C COJIbIO BBIJEISAETCA a3, BHINAIAET OCAJ0K WU
oOpa3yercsi cnaOblii 3JEKTPOJUT (BoAa), TO Takas peakuus uuer. HepacTBopumbie
OCHOBAHUS C COJISIMU ITOYTH HE PEarupyroT.

Ba(OH), + NH4Cl — BaCl, + NH3; + H>O (B xome peakuuu oOpaszyercsi HECTOMKOe
ocHoBanue NH4OH, xotopoe pacnanaercs Ha NHz u H>O)

LiOH + MgCl> — LiCl, + Mg(OH)2|

KOH + BaCl, » peaknus He WIeT, TaK KaKk B MPOAYKTax HET Ta3a/ocajika/ciadoro
ANEKTPOJIUTA (BOJIbI)

B pactBOopax menouer pH > 7, mo3Tomy 1akMyC OKpalrBaeT UX B CUHHUM LBET.

AMdoTepHBIE OKCHIBI COOTBETCTBYIOT aM(pOTEpHBIM TUApOKcHaaM. Mx cBoiicTBa
TaKue K€ JIBOMCTBEHHBIC: OHU PEAarupyro Kak ¢ KUCIOTaMU - ¢ 00pa30BaHUEM COJIM U BOJIBI,
TaK ¥ C OCHOBAaHUSAMM - C 00pa30BaHUEM KOMIUIEKCHBIX COJICH.

Al(OH); + HC1 — AICI3 + H2O (amd. ruapokcua + KucioTa = cojib + BoJia)
AI(OH)3 + KOH — K[AI(OH)4] (am@. rugpokcua + oCHOBaHHE = KOMILUIEKCHAsI COJIb)

[Ipu HarpeBaHuM 10 BHICOKMX TeMIEPaTyp KOMIUIEKCHBIC COJTH HE 00pa3yrOTCHI.
Al(OH); + KOH — (t) KAIO; + H2O (amd. ruapokcur + ocHOBaHUE = (TIPOKATMBAHUE)
colib + BOJA - MPH BBICOKUX TEeMIEpaTypax BOAa HCHApsieTcs, U KOMIUIEKCHAas COJb
00pa30BaTbCsS HE MOXKET)

Kucaorsl

Kucimora - XuMHuYeckoe COEIWHEHHE OOBIYHO KHCJIOIO0 BKyCa, COJEpiKaliee
BOJIOPO/JI, CITIOCOOHBIH 3aMeIIaThCsl METANIOM IIPH 00pa30BaHUU COJIH.

KuCIIOTBI OTJIMYHO pearupyroT ¢ OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH, PaCTBOPSIS
JaXe T€, KOTOPHIC BBIMAIM B OCAAOK (peakumus HEeUTpanu3anuu). Takke KHCIOTHI
CIIOCOOHBI BCTYNaTh B PEAKIUIO C TEMH METallJIaMU, KOTOPBIE CTOAT B PSJIy HANPSKCHUIH
JI0 BOAOpoAa (TO €CTh CIIOCOOHBI BEITECHUTD €0 U3 KUCJIOTHI).
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H3;PO4 + LiOH — Li3PO4+ H>O (kucinora + ocHOBaHHME = COJib + BOJla - pEAKIHUS
HEWUTpaIu3aIum)

Zn + HCl — ZnCl; + H>7 (peakuus uaer, Tak Kak [IUHK CTOWUJI B PsITy aKTUBHOCTH JIEBEE
BOJIOPO/Ia U CITIOCOOEH BBITECHUTH €0 U3 KUCIIOTHI)

Cu + HCl » (peakuus He UAET, TaK KaK MEJlb PaclojOKeHa B Psy aKTUBHOCTH IpaBee
BOJOPO/Ia, MEHEE aKTUBHA U HE CTIOCOOHA BHITECHUTD €r0 U3 KUCIIOTHI).

CyluecTBYIOT HECTOMKHE KHUCIIOThI, KOTOPhIE B BOJIHOM PacTBOpE pa3jlararoTcsl Ha
KHUCIIOTHBIN OKCUJT (Ta3) U BOY - yTOJbHAs U CEPHUCTASI KUCIOTHI:

H>CO3 — H0 + CO21
H>SO; — H>O + SO»?

3anucath 3TH KUCIO0THI B pacTBope B Buje "H>COs unu HaSO3" - Oyner cunrarbes
omnOKoM. [InmmrTe yrojibHyt0 U CEpHUCTYIO KUCIOTHI B Pa3JI0KUBIIEMCSI BUJIE - BUJIE ra3a
U BOJIBI.

Bce kucnotel moapasnensitoTcs Ha CWiIbHbIE U cnadbie. B peakuuu U3 cuiibHOU
KHUCJIOTHI (COJISTHOM) MOYKHO MOJIy4HUTh OoJiee cinaldyro, HanpuMep, CEpOBOAOPOIHYIO WU
YTOJIBHYIO KUCIIOTY.

OnHako HEBO3MOXHO (M MPOTHUBOPEUYUT 3aKOHAM JIOTMKH) TIONYy4YUTh M3 Oojee
cJ1a00# KUCIOTHI CHIIbHYIO, HAIPUMEDP U3 YKCYCHOM - CEPHYIO KUCIIOTY.

K>S + HCl — H3S + KCl (43 cunpHOi - CONSTHOM KUCIOTHI - MOJIy4riid Oosee ciaadyto -
CEPOBOJIOPOIHYIO)

K2SO4 + CH3COOH - (peakuust HEe UIET, TaK KaK U3 ciIad0il KUCIOThI HEb3sl OJTYyYUTh
CWIbHYIO: U3 YKCYCHOM - CEPHYIO)

[TomuepkHy BakHYIO JI€Tallb: TUAPOKCHUIBI ATO HE TOIBKO MpuBbIuHBbIE HaM NaOH,
Ca(OH)2 1 T.A., HEKOTOPBIE KHUCJIOTHI TAKXKE CUUTAIOTCS KHUCJIOTHBIMH THAPOKCHUIAMU,
Hanpumep cepHas kuciotra - HoSO4. C moiHBIM mpaBOM €€ MOXKHO 3alucaTth Kak
kucnoTHbIN ruapokcu: SO2(OH),

Coau

Coub - HOHHOE COeTMHEHHUE, 00pasyloleecss BMECTE C BOJIOW MPH HEHTpaIu3aIuu
KHUCJIOTHI OCHOBaHHMEM (HE €IWHCTBEHHBIH cmoco0). Bomopoa KHCIOTHI 3ameniaercs
MetaioM unu uoHoMm ammonus (NHs). HauOonee wu3BecTHON conblO ABISIETCS
noBapeHHas coib - NaCl.

ITo xmaccudukauu coiau ObIBAIOT:
CpenHue - MpOIYKT MOJTHOTO 3aMELIeHHsI aTOMOB BOlopoJia B kucioTe Ha MeTait: KNOs,
NaCl, BaSOs, Li3PO4

Kucnsie - nponykT HemoxHOro 3aMenieHust aromos Bogopoa: LiHSO4, NaH2PO4 u
Na;HPOs (runpocynsdar mutust, nuruapodocdar u ruapodocdat HaTpws)

OCHOBHBIE - TPOAYKT HEMOJHOTO 3aMELIEHUS TUAPOKCOTPYII Ha KHUCIOTHBIN
ocrarok: CrOHCI (xnopua rugpokcoxpoma II)

JIBoiiHBIE - coAepXaT JBa pa3HbIX MeTaula M OJWH KHCJIOTHBIM OCTaTOK
(NaCr(SOs)>

CwMelliaHHbIe - COJEPKAT OJIMH METAILT U ABa KUCIOTHBIX octatka MgCIBr (xsopui-
OpoMuM]T MarHusl

KomrnekcHble - copepaT KOMIUIEKCHBIM KaTHOH WJIM aHHUOH - aTOM MeTajuia,
CBs3aHHbIN ¢ HeckoybKuMU Jiuraniamu: Na[Cr(OH)4] (TeTparuapokcoxpomaT HaTpus)
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PacTtBOpBI Min pacriaBsl ColeR MOTYT BCTyHaTh B PEAKLUIO C METAJUIOM, KOTOPBIN
pacIoIoXKeH JieBee MeTaljia, BXOASIIEro B COCTaB coiu. B aTom ciydae 6ojee akTUBHBIN
MeTall BBITECHUT MEHEE aKTUBHBII M3 pacTBopa coiu. Hampumep, xene3o crnocoOHO
BBITECHUTH MEJIb U3 €€ COJICH:

Fe + CuSO4 — FeSO4 + Cu (5xesie30 CTOUT JieBee MEAU B Sy aKTUBHOCTH U CIIOCOOHO
BBITECHUTH MEJIb U3 €€ COJICH)

Hcxon peakiuum OCHOBaHHME + KHCIOTAa MHOT/A ONpENENsieT COOTHOIICHHUE.
3anoMHHTE, YTO €CIU ABYX- WM TPEXOCHOBHAS KUCJIOTA JaHA B U30BITKE - MOJIyYaeTCs
KHCIIasl COJIb, €CITU )K€ B M30BITKE TaHO OCHOBAHUE - CPEAHSIS COJIb.

NaOH + H2SO4 — NaHSOj4 (kucnora qaHa B n30bITKE)
2NaOH + H2S04 — NaxSO4 + H20 (ocHOBaHUME 1aHO B U30BITKE)

Ecnu B x01€ peakuuu Coii ¢ KUCIOTOM, OCHOBAHUEM HIIH JIPYTOM COJIBIO BBINIAIa€T
0CaJIOK, BBIJICNIACTCS ra3 Wik 00pa3yeTcs ciaadblid SJIEKTPOIUT (BOJA), TO TaKas peakiius
unet. Kuciyro cosib Takske MOKHO MOJTYYUTh B PEAKIIMU COJIM C COOTBETCTBYIOIICH ABYX-
, TPEXOCHOBHOM KHUCJIOTOM.

NaxCO3 + HCl — NaCl + H>O + CO27 (cunbHas KUCIIOTA - COJIsiHAsI, BEITECHSET CadyIo
- YTOJIbHYIO)

MgCl, + LiOH — Mg(OH).| + LiCl

K>SO4 + H2SO4 — KHSO4 (cpennsisi cosib + KHCIIOTa = KUCIAs COJIb)

UtoOsl caenatb W3 KHUCJIOW COJMM - CPEAHIOI COJIb, HYXXHO J100aBUTH
COOTBETCTBYIOIIIEE OCHOBAHUE:

KHSO4 + KOH — K>SO4 + H2O (kucnas conb + OCHOBaHHE = CPEIHSS COJIb)

Bonpocel 1151 3aKpenieHds TEOPeTHYECKOr0 MaTepuasia K NPakTuYecKoMy
3aHATHIO

1. Yto Takoe ypaBHEHHE XUMUYECKOW pEaKIUu?
2. Kakue xuMHU4YecKue CBOMCTBA XapaKTEPHBI 111 OKCUIOB?
3. Kakue xuMuyeckue CBOMCTBa XapaKTEPHBI /I OCHOBAHMI1?
4. Kakye XuMHA4Y€CKUE CBOKMCTBA XapAKTEPHBI I KUCIIOT?
Kakne xumMuueckre cBOMCTBA XapaKTEPHBI JJIsI COJICH?

3ajaHus 11 NIPAKTHYECKOT0 3aHATHSA:
OTBeTbhTe Ha 3aJ1aHNs, BEIOPAB LIETIOYKH MTPEBPAIICHUI U YpaBHEHHUS U3 BAIIETO
BapuaHTa (M0 yKa3aHUIO YUUTEs).

I{enouku npeBpaleHui:
1 Bapuant. C — CO2 — MgCO3; — MgO — Mg(NO3), — Mg(OH):

2 BapuanT. Fe — FeCl; — Fe(OH)3 — Fe2O3 — Fex(SO04)3
3 Bapuant. Cu — CuO — CuCl; — Cu(OH); — CuO — Cu(NOs),

YPABHEHH S XUMHNYECKUX PEAKITUA

BAPUAHTBI
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1 2 3
1 K+0, Na,O Mg+H>
2 CaO HCI+Zn Al+0O;
3 CuSOgstFe P+O; Cu(OH)
4 Fe(OH)s H>+Cl, N>+0O»
5 Li+O» P20Os NaOH+H3PO4
6 KOH+HCI Ca+H,0 Cr0O3+C
7 BaClh+Mg AgNO3;+KCl BaClx+H2S04
8 KI+AgNO; CaNO3+NaCOs A 03
9 Na+Cl Fe O3 HCI+Zn
10 Al+HF N>+H> PH;
11 C0,03 ZnO+H, C+H,
12 BaS+ Znl, FeCl, MgO
13 S+0O» K3PO4+CaCl S+0»
14 K>O+H; Al+S KOH+AICI;s
15 HgO NaOH+PbNO;3 K>CO3+ZnS0O4
16 KOH+ZnCl, CuO+H: FeCl:+Ca
SAJIAHUMA:

l. 3anummre ypaBHEHHs XHMHYECKHX pPEaKLIUN
HOMEPAMH. . ..

N3 BalICro BapuaHTa II10[J

2. IloanmummTe Ha3BaHUS UCXOJHBIX BEIIECTB U IPOAYKTOB PEAKIIMH B 3aIIMCAHHBIX
YPAaBHEHHUSIX PEAKIUN.
3. PaccraBbTe K02 (HUIMEHTHI B 3aMMCAHHBIX YPABHCHUSIX PEAKIIUN.
4. VYKaXWuTe TUIBI 3alIHCAHHBIX YPABHEHUMN PEAKLIUM.
NHCcTpyKuMs M0 BHINOJHEHUIO NPAKTHYECKOI0 3aAHATHSA:

1. YTouHnure y mpernojaBarelis HOMEpP BapuaHTa, HEOOXOAUMBIN JJisi BBITTOJTHCHUS
3aJJaHU .
2. OoOpa3zen aJ1si BHITIOJTHEHMSI:

Ilenouka npespauienusn

1 2 3 4
Na — NaOH — Na,COs; — BaCOs; — BaCl

1. 2Na+ H.0 — 2 NaOH + H; - peakuus 3amenieHus

Harpuii + Boma — rugpokcu Hatpus +BOIOPOL

2. 2NaOH + H>CO3 — NaxCOs + H>O — peakuust oOmeHa

['mnpoxcu HaTpus + yrojibHas KUCJIOTa — KapOOHAT HATPHs + Boja

3. Na,COs + BaCl, — BaCOs + 2NaCl — peakmus oomeHa

Kap6onar Hatpus xsopua 6apusi kapooHat 6apus + XJIOpuJ HATpUS

4. BaCO; +2 HCI — BaClz + COz + H20 — peakuust oomena

Kap6onar Gapusi+ consiHast KucioTa — XJopuj 6apus+ yrIIeKUCHIbIN ra3+ Boja
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BuuMmaHue! npuBeaeH npuMep TOJILKO OHOTO YpaBHeHusi!!!
Bbl 10/1:KHBI BHITIOJIHUTH BCe YPABHEHHS U3 Balllero BApUAHTA

Bapuanm 3 Ne 16
2FeClz; + 3 Ca= 3CaCl; + 2 Fe — peakyusa 3ameuieHus
Xnopuo Kanoyui  Xao0puo Jceneso
acenesa(lll) Kanvyus

IHopsinok BbINOJTHEHHSI OTYETA MO NPAKTHYECKOMY 3AHATHIO

1.B TeTpanu nmis mpakTUYECKUX 3aHATUN HAMMILKUTE HOMEP, HA3BaHUE U YUEOHYIO
LETIb 3aHATHUS.

2.0TBeThTE YCTHO Ha BOIPOCHI JJISI 3aKPEIUIEHUSI TEOPETUUECKOr0 Marepualia K
MIPAKTUYECKOMY 3aHSTHIO.

3. BeinosiHuTE 3a7aHUS.

4.3anuiuTe BBIBOJ O MPOJICIaHHONW padoTe, OTpa3uTe, Ha CKOJIBKO yCTemHo Bol
CIOPAaBWINCh C YYEOHBIMU 3aJadaMH TPAKTUYECKOTO 3aHSATHUS W PEATM30BaHbl JIK
oOpazoBaTebHbIE pe3ynbTaThl, 3asBieHHbIE BO DI'OC TpeThero NoKojaeHusl.

IIpakTnueckoe 3ansaTue Ne 6. «HomeHkiarypa opraHu4ecKuX COCIUHEHHUN OTIEIbHBIX

KJIAaCCOB (HACHINICHHBIC, HEHACHIIICHHBIC W apOMaTUYECKUE YTIEBOIAOPOJBI, CIHPTHI,
(dbeHOIIBI, ambIeTHIbI, KETOHBI, KapOOHOBBIC KUCIOTHI W Ap.) CocTaBieHUE MOJTHBIX H
COKpAIIICHHBIX CTPYKTYPHBIX (OPMYJI OpPraHUYECKUX BEIIECTB OTICIBHBIX KJIACCOB,
UCIIOJIB3YSI UX HA3BaHUS IO CHCTEMATHYECKOW M TPUBUAIBLHOW HOMEHKJAType (ITHIICH,
alleTWICH, TIUIEpUH, (QeHol, (hopMmanbaerus,, YKCyCHas KHUCIOTa, TIUIUH). PacyeTs
npocTeieil GopMyJibl OPraHUYECKON MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOrO cocTaBa (B

%)».

Y4yebHas 1enb:  pacCMOTPETh OCHOBHBIE THUIBI HOMEHKJIATYPhl OPraHUYECKHUX

COEJIMHEHU, HAYYUTHCS COCTABIISATh HA3BAHMS ITPEAEIBHBIX YIIIEBOJLOPOIOB 10 MPAaBHIaM
HomeHkaaTypsl MIOITAK.

YueOHble 3a/1a4u:

1.HayuuThcsl COCTAaBIIATH MOJHBIE U COKPAILIEHHBIE CTPYKTYPHBIE (DOPMYJIBbI OPraHHUECKUX
BEILECTB OTACJIbHBIX KJIACCOB, HCIOJb3YyS HX Ha3BaHUS IO CHCTEMAaTHYECKOW H
TPUBUAJIBLHON HOMEHKJAType (3TWIEH, aleTWIeH, TIuuepuH, (eHon, (opmaibaeru,
YKCyCHasi KUCJIOTa, TIUINH).

2.HayuuthCcs NpPOBOAUTH pacyeTbl MpocTeiliei (OpMysbl OpraHMYECKOM MOJIEKYJIbI,
HCXOJIs1 U3 DJIEMEHTHOTO cocTaBa (B %).

OoOpa3oBaTe/bHBIC pe3yJbTaThl:

CTyIeHT JOJIKEH:
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UMeTh NPAKTHYECKHIl OMBIT: COCTABIATH IOJHBIE U COKpPAIEHHBIC CTPYKTYpHbBIE
(bopMyIbl OPTaHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, MCIIONB3YS MX HA3BaHUS II0
CHUCTEMaTUYECKON M TPUBHAIHLHOW HOMEHKIAType (3TUJICH, alleTUJIeH, TIUIepuH, (HeHOI,
dbopMmanbaerua, yKCycHas KUCIO0Ta, TIUIHIH).

3HATh: HOMEHKJIATYpPy OPTaHUYECKUX COCTUHEHHH OTIENBbHBIX KIacCOB (HACBHIIICHHBIE,
HEHACBHIIIICHHBIE U APOMATHYECKHE YTIIEBOJOPOIbI, CIIUPTHI, (DEHOIIBI, alTbJETHU/IbI, KETOHBI,
KapOOHOBbBIE KUCIIOTHI U AP.);

yMeTb: COCTaBJISTH IOJHBIE M COKpAIICHHBIE CTPYKTYpHbIE (HOPMYIIBI OPraHUYECKUX
BEIIECTB OTACIBHBIX KIACCOB, HCIONB3Ysl WX HA3BaHUS IO CHCTEMAaTHYECKOW WU
TPUBHUAIBHON HOMEHKJAType (ITHJICH, aleTWICH, IIIMUEpuH, (eHom, (opMalbIerus,
YKCYCHasl KHCJIOTa, TJIUIUH).

3anaqn MNPAKTHICCKOIo 3aHATHUA!

1. TToBTOpPUTH TEOPETUUCCKUI MATEpUAI IO TEME IPAKTHIECKOTO 3aHSATHSI.
2. OTBETUTH Ha BOMPOCHI VIS 3aKPETUICHUSI TEOPETUUECKOTO MaTepuaa.
. BeimomHUTE 3a1aHUS TI0 TEME.
4. ObopMHUTH OTHYET.

(O8]

ObecnieyeHHOCTDH 3aHATHS (CpeacTBA 00y4eHus):

1. COOpHHK METOJMYECKUX YKa3aHWK ISl CTYJEHTOB IO BBHIMOJHEHHUIO MPAKTHUYECKUX
3aHATUHN 110 YIEOHOU TUCIHUIUTHHE « XUMUS.

. Tabmuna «Ileprogudeckas cucreMa XUMHIeCKUX anemMeHToB /.. MeHneneeBay.

. Terpaap nys MpakKTUYECKUX 3aHATUHN B KIIETKY.

. KapTouku — 3aganus.

. Kanpkymsarop.

. Pyuxa.

AN DN A~ W

Kpamkue meopemuueckue u yueoHo-memoouueckue mamepuaivl

no meme NPAKMU1UECcKO20 3aHAMUA
AJIKAHBI.

Ankanvl — 3TO TIpeneTbHBIC YTJIEBOAOPOBI, B MOJIEKYJaX KOTOPBIX BCE aTOMBI
yriiepoja CBA3aHbl OJIMHAPHBIMU CBSI3SIMU U COOTBETCTBYIOT 00111eH hopmyiie CnHapso.

T'ubpuouzayus — mporecc B3aUMOJCHCTBUS Pa3HBIX, HO OJHM3KUX TO DHEPTHH
AJICKTPOHHBIX OpOUTAJICH, MPUBOISANINN K UX BRIPABHUBAHUIO 11O (DOPME M SHEPTHH.

T'omonocus — siBIEHUE CXO/ICTBA MO COCTAaBY, CTPOCHHIO, XAMUYECKIM CBOHCTBAM H
NPUHAICKHOCTH K TOMY JK€ KJIAacCy OJIHOTO BEIIECTBA C JIPYTMM BEIIECTBOM, HO
pasznuyaroniecss Jpyr OT Japyra Ha oaHy wid Heckonbko rpynn CHa. Tpynmy
CH: Ha3bIBalOT rOMOJIOTHYECKON Pa3HOCTHIO.

I'pynna  gynxkyuonanvHas —Tpynma  aTOMOB,  ONpeAeNsomas  Haubosee
XapaKTEPHBIC XUMHYECKHE CBOWCTBA BEIIECTBA U €T0 MPUHAIIC)KHOCTD K ONPEACIICHHOMY
KJ1accy.
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ATOM yriiepojia HaxOQUTCs B COCTOSHUY SP° — rHOpuan3aluu, yroa cesasu 109°28, ninna
cBs3u 0,154HMm.

JI1s1 ankaHOB XapakTepHa U30MEPHS YIIIEPOJHOrO CKENeTa.

[IpaBuna, mo KOTOpPEIM 00pa3ylOTCA Ha3BaHMSI OPraHUYECKUX COEIMHEHUH, COCTABISIOT
HOMEHKJIATYpPOW:

TpuBuanbHas HOMEHKJIATypa — CHUCTEMa HCTOPUYECKH CIOKHMBIIMXCA Ha3BaHUU, HO
MPUMEHSEMBIX 10 HACTOSAILIETO BPEMEHHU.

PannoHanpHass HOMEHKJIAaTypa — 3a OCHOBY Ha3BaHMsS IPUHHMAIOT HAa3BaHUE
HauboJee MPOCTOro WieHa JaHHOIO TOMOJIOTHYECKOTO0 psija. Bee ocTanbHble coeiMHEHUs
paccMaTpHUBAIOT KaK €ro IPOU3BOJAHBIC.

Cucremarunueckas Homenknatypa MIOITAK.

Jis Toro 4TtoOBl Ha3BaTh OPraHMYECKOE COEIWHEHHE IO CHCTEMaTHYEeCKOU

HoMeHknatype MIOITAK HyxHoO:

Bb10path poioHAYaIbHYIO CTPYKTYPY;

Bri6pats crapuryro @I u 3amectureny;

O0603HauUTh KpaTHBIE CBA3U (ITPU HATUYMH);

[IpoHyMepoBaTh poJOHAYATIBHYIO CTPYKTYPY;

Hanucare Ha3BaHue (BCe 4acTU COEAMHUTH BOEIMHO, OTIENASA, HUPPBI APYr OT Apyra
3amsIThIMU, OT OYKB - AeducaMu)

N30MEPUA.

W3omepsl — BemiecTBa, WMEIOIIUME OJUHAKOBBIA COCTaB, HO pa3HOE CTPOCHHUE
MOJIEKYJI M pa3Hble CBOICTBa. MonekyspHble (HOpMyIbl HW30MEPOB OIMHAKOBBI, a
CTPYKTYpHBIC (HOPMYJIBI pa3TUIHBI.

PaznmuyaroT CTPYyKTYypHYHO U TIPOCTPAaHCTBEHHYIO u30Meputo. CTpyKTypHBIC
M30MEPHI OTIIMYAIOTCS JPYT OT APyTra MOPSAIKOM COCTMHEHUSI aTOMOB B MOJIEKYJIE, TO €CTh
XUMUYECKUM CTpoeHHeM. I[IpocTpaHCTBEHHBIE W30MEphI, HMEIOIINE OJIMHAKOBOE
CTpOEHHUE, OTIUYAIOTCS PACTIONOKEHUEM aTOMOB B ITPOCTPAHCTBE.

Cy1ecTBYIOT HECKOJIBKO BUIOB CTPYKTYPHON U30MEPUU:

1) n3omepust yriieBoAOPOJHOTO CKeNeTa

H3C — CH2 — CH2 — CH3 u-6ytan (C4H10)

H3C — CH — CH3 2-metunmnponan (C4H10)

I

CH3

2) w3oMepus MOJIO0KEHUS KPATHBIX CBA3CH MU (yHKIIMOHATBHBIX TPYIITT
H2C = CH — CH2 — CH3 6yten-1 u H3C — CH = CH — CH3 6yten-2 H2C(OH) — CH2 —
CH2 — CH3 6yranon-1 u H3C — CH(OH) — CH2 — CH3 GyTanon-2

3) MexXKIaccoBas U30Mepus
CH3 — O — CH3(C2H60) aumeTtuioBsiit a¢up (kiace npoctoix 3¢gupos) 1 CH3 — CH2 —
OH (C2H60) stusnoBblii ciupT (KJ1acC OJHOATOMHBIX CIIUPTOB);

HC=C-CH2 - CH3 (C4H6) 6yTtun-1 (xnacc ankunoB) u H2C = CH — CH = CH2 (C4H6)
Oytanuen-1,2 (Kiacc aiakaJIueHOB).

Bunamu mpocTpaHCTBEHHOW HM30MEpUU  SIBISIETCS IUC-, TpaHC- H30Mepus
(reomeTpuyueckas M30MEpHsi), XapakTepHas AN COCAMHEHHUN COJEpKAIIMX JIBOHHYIO
CBSI3b WJIM IIMKJI, U ONITUYECKasi H30MEpHSI.
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[uc-, Tpanc-uzoMepsl 00pa3yroTcsi B TOM Cilyyae, €clii y aTOMOB yTiiepoja Mpu
JIBOMHOM CBSI3M 00a 3aMECTUTENS Pa3HbIE.

Cl\a @Cl Cl\ /H
C=C C=C
/ N / AN
H H H Cl
yuc-1,2-auxnoparuien mpanec-1,2-nuxnopaTuien
H3C Br H3C\ H
/C_C\ /C:C\
H H H Br
yuc-1-OpoMnporneH mparc-1-0poMIIporeH

OnTuyeckue M30Mephl 00pa3ylOT COCIMHEHHUS, WMEIOIIHME XOTS Obl OJIUH aToOM
yriiepoAa, COECNMHEHHBIA C YEThIPbMS pPA3JIMYHBIMH 3aMeCTUTENSAMUA. ONTHYECKHE
U30Mephl  O0JAMAOT TMPAKTHUYECKH OJMHAKOBBIMU (PU3UYECKUMH U XUMHUYECKUMH
CBOWCTBAMHU, HO ITO-Pa3HOMY B3aUMOJIEUCTBYIOT C MOJISPU30BAHHBIM CBETOM.

AJIKEHbI, AJIKA/IMEHDI.

Ankenvt — yraeBOJOPObl, COAEPKAIINE B MOJIEKYJIE OJHY IBOMHYIO CBA3b MEXKIY
aTOMaM# yTIepoJ]a, a KAaYeCTBEHHBIM M KOJWYECTBEHHBIM COCTaB BBIpakaeTcs 0OIIen
dbopmyroit CnH2n, roe n > 2.

Xapakrepuctuka aoitHoil cBsa3u (C = C):

Banentnsiii yron — 120°; qnuna cBs3u C = C — 0,134 HM, cTpoeHHE — IIOCKOCTHOE, BU/T
CBSI3U — KOBQJICHTHAsI HEMOJISIPHAS, 110 TUITY MEPEKPhIBAaHUS — KOBAJIECHTHAs HEMOJSpHAas,
THI THOPUIU3ALMHA — Sp>

AJIKEHBI TUIOXO PacTBOPUMBI B BOJE, HO XOPOIIIO PACTBOPSIOTCS B OPTaHUYECKUX
pactBoputensx; Co— Cs— ra3pl; Cs— Cie— xuakoctu, Ci7...- TBEpIbIE BEIIECTBA

C yBenuyeHWEeM MOJIEKYJISIPHOM MacChl aJKEHOB, B TOMOJIOTHYECKOM DPsIIy,
MOBBIIAIOTCS TEMIIEPATYPhl KUTICHUSI U TUIABJICHUS, YBETUYUBACTCS TJIOTHOCTh BEIIECTB.
Hzomepusa:
1-b1ii T — CTPYKTYpHAsi U3OMEPHSL:

1)  yramepomHoro ckenera

2)  TOJOKEHHS ABOWHOM CBSI3U

3)  MexXKIaccoBas

2-0U THUII — IPOCTPAHCTBEHHASI N30MEPHSI:
I'eomeTpuueckas

Ankaouenvl — KJacc yrieBOJ0POJIOB, CONECPIKAUIUX JIBE IBOUHBIX CBS3U YIJIEPO/I-
yriiepos, oTBevaronue oomieit popmyne CnH2n—2. JlueHsl SABASIOTCS MEXKIACCOBBIMU
HM30MEpaMH aJTKUHOB.

HasBanue kiracca roBopuT caMo 3a ce0si: «Tu-» — ITO JBa, «-€H» — JBOWHAsI CBSI3b.
B 3aBucHMOCTH OT B3aMMHOTO PACIIOJIOKECHUS JBOMHBIX CBSI3€H, TUEHBI MMOIpa3ICsIOTCS
Ha TPU TPYIIIIHL:
aienbl ¢ KyMyJUpOBaHHBIMU TBOWHBIMU CBsi3siMU (1,2-nuens) -CH=C=CH—
conpsidceHnvle Ouensl, B KOTOPHIX JBOWHBIE CBSI3U paszfesieHbl oguHapHou (1,3-1ueHsn)
—CH=CH-CH=CH-

JIUEHBl C UZOIUPOBAHHBIMU OBOUHLIMU CB8A3SMU, B KOTOPBIX JBOWHBIC CBA3U Pa3/CCHBI
HECKOJIbBKUMH OJIMHAPHBIMU.
—CH=CH-CH,—CH,—~CH=CH-
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AJIKUHBI.

ITo cucremaTnyeckold HOMEHKJIAType Ha3BaHUsSl allETWJICHOBBIX YTJIEBOJOPOJIOB
MPOU3BOJAT OT HA3BAHUM COOTBETCTBYIOIIMX AQJIKAaHOB (C TEM K€ YHCJIOM aTOMOB
yriiepoja) myTem 3aMeHsbl cy(pdurkca —aH Ha —HH.

IIpasuna cocmaenenusi HA36aHUL ANKUHOE NO MENHCOYHAPOOHOU HOMEHKAANYPe

AHANIOCUYHDBL NPABUNAM COCMABNEHUSL ANKEHO8.
1. Ilpu coctaBieHny Ha3BaHUS AJIKMHA BHIOMpPAETCS caMas JJIMHHAS 1eMb, BKIIOYAIOIIas
TPOWHYIO0 CBS3b. HyMeparus 1enu ujeT ¢ TOro KOHIA, K KOTOpOMY OJIMKe HaXOIUTCS
KpaTHasi CBSI3b, €€ MECTOIOJIOKEHUE YKa3bIBACTCS HAWMMEHBIIMM M3 JBYX HOMEPOB
YIJIEPOAHBIX aTOMOB.

Ecnu TpoiliHas cBA3b HaXOOUTCS HAa OJMHAKOBOM PACCTOSIHUM OT KOHIIOB IICIH,

HyMEpalu BeIyT C TOTO KOHIIA, K KOTOPOMY OJIM>KE HAXOJIUTCS 3aMECTUTENb.

| d4
CH,—C — CH—C=C—CH,

Ll:u“l:u.1

4,5, 0-rpumeTHareRcrH-2
CH,—CH,—C =C —CH,
menTHH-2

2. B Ha3BaHMM COOTBETCTBYIOIIETO aJIKaHa OKOHYAHHUE —aH 3aMEHSIOT Ha —UH.
3. Ilepen Ha3BaHHWEM TJIaBHOW IIEMU YKa3bIBAlOT HOMEP aToMa Yrjepojia, Mpu KOTOPOM
HaXOJUTCS 3aMECTUTENb, U HA3BAHUE ITOT'O 3aMECTHUTEISL.
4. Iludpa, o603Havaro1as MOJ0KEHUE TPOMHOM CBA3H, CTaBUTCS Tociie cypdukca —uH.
CH,—CH,—C=CH CH,—C=C—CH,

fyrue-1 GyrHH-2

B HOMeHKIaType pa3IYHbIX KJIACCOB OPTaHUYECKUX COeIMHEHUH Hanboee 4acTo
UCIIOJIb3YyeTCsl paaukal, oOpazoBanHbii o1 aueruieHa (HC=C—) — omunun.
OOpa3oBaHue Ha3BaHMM ankUHOB 110 HoMeHKIaType MIOTTAK.

Jis  mepBOro uWieHa TOMOJIOTHUYECKOTO pslla MPUMEHSETCI HMCTOPUUYECKU
CJIOKUBIIEECS] HA3BAaHUE — allETUJIEH (ITHH).
Husmme 4iieHbl TOMOJIOTHYECKOTO Psifia, UMEIOIINE MMPOCTOE CTPOSHHUE, YaCTO HA3BIBAIOT
KaK IIPOM3BOJHBIE allETUIIEHA, Y KOTOPOTO OJIMH WM 00a aToMa BOJIOPOJA 3aMEIICHbI Ha
AJIKWJIbHBIE TPYIIIIBL.

CIIMPTBI.

CnupThl KIaCCUPUUUPYIOT MO PA3IUUYHBIM CTPYKTYPHBIM MPHU3HAKAM.
1o uncny ruApOKCUIBHBIX TPYII CIIUPTHI MOAPA3ACISIOTCS Ha!
onHoatoMHble (oaHa rpynmna -OH),
MHOTOaTOMHBIE (1B U O60see rpymm -OH).
CoBpeMeHHOE Ha3BaHHE MHOTOATOMHBIX CIIMPTOB - MOJIMOJBI (IUOJIBI, TPUOJBI U
T.1). [Ipumepsr:
JBYXaTOMHBIN CIUPT — 3THIIEHNIHKOIIb (3Tananon) HO—CH2-CH2-OH
TPEXAaTOMHBIN COUPT — FIUMUEPHH (TTponaHTpuoi-1,2,3)
HO-CH2—-CH(OH)-CH2-OH
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JIByxatomuble cnuptel ¢ AByMsa OH-rpynmamMunpu OJHOM M TOM K€ aroMe
yriepoga R—CH(OH)2 neycToiunBbl U, OTIICIUISIL BOAY, Cpa3y K€ IMPEBpAIAIOTCA B
anpaernasl R—-CH=0.

B 3aBHCHMOCTH OT TOTr0, ¢ KAKUM aTOMOM YIJiepoja (I€pBUYHBIM, BTOPUYHBIM UJTU
TPETUYHBIM) CBsI3aHa T'MIPOKCUTPYINA, PA3INYaIOT CIIUPTHI
‘[IEPBUYHBIE,

‘BTOPUYHBIE,
“TPETUYHBIE.

O.JHOATOMHBIE CITHPTHI

ITepBHYHBINA ETopHYHBIA TpeTH4HBIA
H o CH, CH,
H—(IZ—(IZ—OH HSC—(IZ—OH HSC—(IZ—OH
HH H CH;
FTAHON IIponaHon-2 2-MdeTHnmponadon-2

Puc. 1. IIpeacraBurenn 0qHOATOMHBIX CIIUPTOB

ITo cTpoeHuIo paauKalIoB, CBSI3aHHBIX C ATOMOM KHCJIOPOJa, CIUPTHI MOAPA3IEISIIOTCS Ha:
‘TipeieNibHbIe, WK ankanoisl (Hanpumep, CH3CH2-OH)

‘HernpeaenbHble, win ankenonsl (CH2=CH—-CH2-OH)

-apomaruueckue (COHSCH2-OH).

I'uapoxkcuiibHble NPOU3BOIHbIE APOMATHYECKHUX YIJIEBO0PO/10B

ApoMaTU4YeCcKue yrieBoI0POAbl, KaK U YIJIIE€BOJOPOAbI C OTKPHITOM LIEMbIO aTOMOB,
00pa3yroT THJIPOKCUIIbHBIC TTPOU3BOJIHBIC, KOTOPHIC PA3EISIOT Ha JABE TPYIIIbI: (PEHOJIbI
Y apOMATUYECKUE CITUPTHI.

DeHO0JIbI — MPOU3BOIHBIE APOMATUYECKUX YTIIEBOIOPOAOB, B MOJIEKYJIaX KOTOPHIX
TUAPOKCUIIBHBIE TPYIIIBI HEITOCPEACTBEHHO CBSI3aHBI C O€H30JIbHBIM KOJIbIIOM. [1o uunciy
TUAPOKCUIIBHBIX TPYIIT B apOMaTHYECKOM KOJiblle (DEHOJIbI pa3/IelIIIOT Ha OJTHOATOMHBIC,
JIBYXaTOMHBIE U T. I. MHOTHE (DEHOJIBI UMEIOT TPUBHATIBHBIC HA3BAHUS.

[IpocTeiimmM mpecTaBUTEIEM 3TOTO  KJIacca OPraHUYECKUX CO E€IUHEHUH
ssisercs Gperorn - CeHsOH

Puc. 2. MacmtabHas Moienb MOJIEKYJIBI (peHOTIa

JICKTPOHHOE cTpoeHHe (eHoJia. B Mosnekyne (eHona MpoUCXOOUT YaCTHYHOE
NepeKpbhIBaHUE M-3JEKTPOHHOTO 00Jlaka OEH30JBHOTO sApa C p-OpOUTaIbI0 aToMa
KHCJIOPOJIa, COJEPIKAIIEro HEMOJEIIEHHYI JJIEKTPOHHYIO mapy. Bceienctsue storo
(dopMupyeTcst eauHast -CUCTEMA, INIOTHOCTh KOTOPOW CMELIEHa B CTOPOHY OEH30JIbHOTO
KOJIbLIa. DTO NMPUBOJIUT:
K  IOBBIIIECHUIO MIEKTPOHHON IUIOTHOCTU B  OEH30JIBHOM  KOJIbLIE, OCOOEHHO
B OpTO- U napa-nojoxxeHusix. [loatomy penon Oosiee  peakMOHHOCHIOCOOEH, IO
CPaBHEHUIO ¢ OEH30JI0M, B PEAKIUAX MEKTPOPUIBHOIO 3aMELICHHUS;
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K IOHM)KEHUIO 3JIEKTPOHHOM IJIOTHOCTHU B @TOME KHCIIOpoJa. YTOObI KOMIEHCUPOBATH 3TO
CHW)KEHHE, aTOM KHMCIIOPOJA MPUTATUBAET IEKTPOHHYIO IUIOTHOCTH OT aTOMa BOAOPOAA
ceasn O—H. BcnencrBue 3TOro KOBaJIEHTHAs CBS3b MEXAY aTOMOM KHCIOpOAa M
BOJIOpPOJZla CTAHOBHUTCS OoJjiee TOJSPHOM, a aToM BoAopoga — Oosiee MOJIBHKHBIM.
[ToaTOMy BO3pacTaroT KMCIOTHbIE CBOMCTBA (PEHOJIA, IO CPABHEHUIO CO CIIUPTaMHU.
Kanaccupukanusa u HoMeHKIaTypA.

[To koTMYecTBY apOMATUUECKUX SIAEP B MOJIEKYJIE Pa3Iu4yaroT COOCTBEHHO (peHOJIbI, a
TaKKE HA(PTOJBI, AHTPOJIbI, (PEHAHTPOJIBI U 1P.:

O o

1-HatTon 2-HadiTon
d-xnopdeHon

S-aHTpon 9-teHanTpon

[To ymMeay TUAPOKCUIBHBIX TPYNN Pa3dyaioT OJAHO-, ABYX-, TPeX-, MHOT0ATOMHbIE

(¢enouIbI:
OH OH OH
Q" © ©
CHy
CHy
2-meTungieHan, 3-meTundeHan, 4-memMndieHon,
o-MeTHndeHan, M-MEeTHAEHON, n-metMndeHan,
(o-kpesonm) (M-Kpezon) (N-Kpezan)
OH OH OH

i oH i :
OH
CH
1, 2-auruapokcubenzon, 1.3-aurugpokcubenzan, 1 4-gurugpokcuBenszon,

o-gurugpokcuienszon, M-AurapokcuBerson, n-nurugpokcuiiedzon,
[MMPaKATEXKH) (pezopupH) [THAPOXMHOH)

o OH OH
i oH OH @
CH : HO OH
oH
1.2 3-TpuruapokcHieHzon 1.3 &-Tpuruapokcufienzon
(Muparanno) 1 2 4-TpurapokcBEHzon (thnoporampuH)
Homenkiarypa

1. [Ipu mocTpoeHuu Ha3BaHUil ()EHOJIOB aTOMBI YIJIepo/ia B OCH30JbHOM KOJIBIIE IPUHSITO
o0o3HavaTh OoT 1 70 6, HauMHas ¢ yraepoja, cBa3anHoro ¢ OH-rpynnoit (HoMeHknIaTypa
CXO’Ka C apOMaTUYECKUMU YTIIEBOJIOPOIAMH).

2. Hudpamu ¥ npucTaBKaMU YKa3blBalOT TMOJOXKEHUE M YHCIO 3aMECTUTENEH, C
n00aBIICHUEM OCHOBBI — (DEHOJT.

3. Ipocreitmii peron — rmapoxcudenson CsHsOH nasbiBatoT mpocTto ¢reHoJr.

4. Ilpy HaIM4YMM HECKOJIBKHX 3aMECTUTEICH Haydall0 HyMEpaluu OINpEeaeIsieT
TUIPOKCUJIbHAS TPYIIA U 3TH COSAMHEHUSI pacCMaTPUBAIOTCS KaK IPOU3BOAHbIE (DeHOA.
5. MHorna B COENMHEHUSX CIOXKHOTO CTPOEHUS HAJIUYUE TUIAPOKCUIIBHOW TPYyNIIbI
0003Ha4aroT nNpeuKcoM ruApoOKCcH-.
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6. MHorue (peHoabpl UMEIOT TPUBHAJIbHBIE HA3BAHUSI, TPUHATHIE HOMeHKIaTypoil MIOITAK
(cm. puc.).
HN3omepust
Kak BUIHO 13 IPpUBEICHHBIX TPUMEPOB, PeHOJIaM CBOMCTBEHHA CTPYKTYPHAs H30MepHsl
(M30Mepus MOJ0KEHUSA THIPOKCUTPYIITIHI).
Ucnoas3oBanue ¢penonoB. Ha ocHoBe heHONA MMOTYUaALOT:
- JIEKapCTBEHHbIE NpenapaThbl, HATPUMEP, ACMUMPHH, CAJI0JI, (PEHOJIPTATCHH;
- KpacuTenu;
- mapdromMepHbIe TPOTYKTHI;
- IIACTU(UKATOPHI JIJIS1 TOJIMMEPOB;
- CPEACTBA 3aIUThI PACTEHUM.
PacTBop (heHoma UCTIONB3YIOT B KAa4eCTBE JIe3UH(PUIUPYIOLIEro cpeacTa (kap6oJioBas
KHCJI0TA).

JAByxaromHble ()eHOJIbI — NHPOKATEXHH, Pe30pPIUH, THIPOXHMHOH (Tapa-
JTUTUIPOKCUOEH3011):
NPUMEHSIOT KaK AHTUCENTUKM (aHTHOAKTepUabHble 00€33apaKUBAIOIINE BEIIECTBA);
BXOJIAT B COCTaB XyOMTeJIeH 1T KOXKHU U MEXa,;
UCIIOJIB3YIOT KaK CTa0MIM3aTOPbI CMAa30YHbIX MAcCeJl U PE3UHBIL;
UCIIOJIB3YIOT JUIsl 00padoTKM (poToOMaTEpHUAIOB U KaK peareHThl B aHATMTUYECKON XUMUU.
B Bunge orTaenbHBIX CcOeAMHEHUH (EHONbl HCIOJIB3YIOTCS OrPAaHUYEHHO, 3aTO MX
pa3JInYHbIE TPOU3BOIHBIEC IPUMEHSIOT IIUPOKO.

A.]'lb}lel"l/ll[bl H KE€TOHBbI.

Opranuyeckre COCIMHEHUsS, COAEpKallle€ B COCTaBE CBOEW MOJIEKYJIbl MOJISIPHYIO
KapOOHUIIbHYIO (OKCO-) TPYIITY, HA3bIBAIOTCS KAPOOHUTLHBIMU UNU OKCOCOEOUHEHUIMU.

—cZ

B 3aBuCMMOCTM OT 3aMECTUTENICHM, CBS3aHHBIX C OKCOTPYNIIOM, 3TH BEUIECTBA
MOAPA3AEISAIOTCS Ha albACTUIbl U KETOHBI.

B anvoecuoax ¢ kapOOHUIBHOW TPYNION CBSI3aHBI YTJEBOJOPOJHBIN paguKal U aToOM
BOZOpO/a (B MPOCTEHIIEM Cilyyae — JBa aToMa BOJOPOJA), TOrAa KaKk B KemoHaX
(GbyHKIIMOHATBHAS TPYIINA CBA3aHa C IBYMSI YIJIEBOAOPOAHBIMU PaJUKaIaMH.

-0 -0
R—cT R—CT .
Anemerng Keron
VYrneBogopoaHble  paivKaibl B KapOOHWJIBHBIX  COEIMHEHUSX MOTYT  OBIThH
amudaTuaeckumMu  (MpeaenbHBIMH W HENPeAeNbHbIMHU),  AJUIUKINYECKUMH,
apOMaTUYECKUMH U TETEPOLUKINYECKUMU. B MoJeKkyIax KeTOHOB paJuKalibl MOTYT OBbITh
OJIMHAKOBBIMH (CUMMETPUYHBIE KETOHBI) WJIM Pa3HBIMU (CMELIAHHBIE KETOHBI).
Howmenkiatypa u uzomepus
O6mas hopmyna npeneabHbIX KapOOHUIbHBIX coenuHeHuit CnHonO.

Ha3Banus anbaeruaoB no TpUBUAILHON HOMEHKJIATYpe MPOU3BOAAT MOAOOHO Ha3BaAHUSIM
COOTBETCTBYIOIINX MOHO- KapOOHOBBIX KUCJIOT.

ITo cucmemamuueckou Homenknamype WIOIIAK Ha3zBaHMs paccMaTpUBaeMbIX
COCJIMHEHUI MPOMU3BOJSATCA OT COOTBETCTBYIOIIMX aJIKaHOB ¢ Jqo0aBiieHHeM cyddukca
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«anby. Hymepanust rinaBHOM Lienuy, BKIIOYAOMIEH MAKCUMAJIbHOE KOJIMYECTBO aTOMOB
yTIIepo/ia, HAUMHAETCSI C aTOMa yriepoja KapOOHUILHOM TPYIIIHI.

CmpykmypHas uzomepusi ambJCTHIIOB O00YCIOBJICHA TOJBKO CTPOCHUEM YTIIEPOIHOTO
CKeJieTa, HarpuMmep y OyTaHaisi OJIUH U30MeEp:

CH,—CH,—CH, —CHO, CH, —CH—CHO.
CH,

Byranasus 2-MeTHATpONaHaT:
B payuonanvhoii nomenxnamype TpU Ha3BaHWW KETOHA paTUKaIbl, CBS3aHHBIC C
GYHKIMOHATBHOM TPYMION, IEPEUUCTSIOT B alIaBUTHOM TOPSAIKE U TOOABISIFOT CIOBO
keToH. [lo cucTtemaTH4eckoil HOMEHKIIAType K Ha3BaHUIO COOTBETCTBYIOIIETO alIkaHa
n00aBIs0T cyhPukc «oH»H UPpy, YKa3bIBAIOIIYIO MOJOKEHNE KapOOHUIBHON TPYMIIbI
B IJIABHOM LIETIN.

[lenb HyMEPYIOT C KOHIIA, K KOTOPOMY OJIMIKE pacnosiockeHa (yHKIMOHAIbHAS TpyMIa.
CH;—C—CH;,  CH;—C—CH,—CH,.
O 0)

[TponanoH Byranon
(IHMEeTHAKETOH, ALIETOH) (MeTHJAITHIKETOH)

Kap6oHoBbIe KMCJIOTHI.

Kapbonosbvie kuciomelr - opraHMuecKre BEIIECTBA, MOJIEKYJIbl KOTOPBIX COAEpKaT
OJIHY WJIM HECKOJIBKO KapOOKCUIIbHBIX TPYIII.

Kapbokcunonaa epynna (cokpamenHo —COOH) - dyHknuoHanpHas rpynmna
KapOOHOBBIX KHCJIOT - COCTOMT M3 KapOOHWJIBHOM Tpynmbl M CBSI3aHHOHM C HeEH
THIPOKCUIBLHOM TPYIIITHL.

Io yucny kapboxcunbHvlx epynn KapOOHOBBIE KUCIOTHI JEISATCS HAa OJJHOOCHOBHEIE,
JIBYXOCHOBHBIC | T.]I.

Obwas @opmyra OXHOOCHOBHBIX KapOOHOBBIX KucioT R—COOH. Ilpumep
JIBYXOCHOBHOM KHUCJIOTHI - maBesieBas kuciora HOOC—COOH.

Ilo muny paouxana KapOOHOBBIE KUCIOTHI JENSTCS Ha TpelebHbIe (HampuMmep,
ykcycHas kucinota CH3COOH), nenpenenbHble (Hampumep, akKpuioBas KHCIOTa
CH,=CH—COOH, OJIEUHOBAs CH3—(CHz)7—CH=CH—(CH2);7—COOH) u
apomarndeckue (Hanmpumep, 6enzoitnas C¢Hs—COOH).

AMuHbl — 3TO OpraHUYECKUE COCTMHEHUS, PECTABIAIONINE OO0 MPOU3BOIHbIC
aMMHaKa, B MOJIEKYJIEe KOTOpPOTO OJAMH, [1Ba MJIM TPU aTOMa BOJOpOJA 3aMEILEHbl Ha
YIJIEBOJIOPOIHBIN pavKal.

ITo ymucity aroMOB BOAOpOJA B MOJIEKYJIE aMMHaKa, 3aMELICHHBIX HA paJuKabl,

paznuyatoT nepsuuHbie (I), Bropuunsie (I1) u tpetuunsie (I11) amunbl, Hanpumep:
I 1I III

H,C—NH, H,C-NH-CH, H,C—N—CH,
|

MeTHIAMHH AUMEeTHIAAMIH CH,

C;H,—NH, TPHMETHIaAMUH

eHNIAMIH
(aHMIHH)

HauGonpmmii mHTEpEC MPEACTABISIIOT MEPBUYHBIE aMUHBI, B MOJIEKYJIE KOTOPBIX
umeercs GyHKIroHanpHas rpymnna —NH», Ha3pIBaeMasi aMUHOTPYTITIOH.
PaccMoTpum cBOKCTBA MEPBUYHBIX AMUHOB HA IPUMEPE METUIIAMUHA U AHUJIMHA.
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Metunamun CH3NH; (puc. 4) — OecuBeTHBIN ra3 ¢ pe3KMM aMMHAYHBIM 3araxoM,
XOpOILIO PACTBOPUM B BOJIE.

Puc. 4. Mooenv monexynv

Memuiamura
1 — wapocmepoicnesasn;, 2 —

2 macumabHas

B ormmume or merunamuba, aHuiMH CeHsNH: (puc. 5) mpencrasnser coOoit
O€CIIBETHYIO KHJIKOCTb, OBICTPO TEMHEIOIIYIO Ha BO3/IyX€ BCIIEJICTBUE OKUCIICHUS, B BOJIE
MaJjio pacCTBOPUM, UMEET HETPHUSATHBIN 3aMax U OYeHb STOBUT.

Puc. 5. Macwmabnas mooenn
MOJIeKY bl AHUNUHA

AMHHOKHCJIOTHI.

AMMHOKMCJZOmbl MOKHO paCCManI/IBaTB KaK HpOI/I3BOI[HBIC Kap6OHOBBIX KHCIJIOT, y
KOTOPBIX aTOM BOJIOPO/JIa B paJivKajie 3aMelleH Ha aMUHOTPYIIIY, HAPUMEP U3 YKCYCHOU
KHUCIIOTHI MO>XKHO HpOI/ISBCCTI/I aMI/IHOYKcyCHYIO KI/ICHOTy (ee TAaK>XXE Ha3bIBAKOT I‘J'II/IHI/IHOM):

0
/
H,N—CH—C : #
N—=0H=C o H,N—CH,—C{__ .
R OH

B kadectBe emie OJHOrO TMpUMEPA aMHHOKHCIOT MOXKHO NPUBECTH (Qopmyiry

anaHuHa (aMUHOINIPONIMOHOBAS KUCTIOTA, WM 2-aMHUHONPOIIAHOBAs! KUCIIOTA):

2 1 jo
H,N—CH—C__ .

| OH

CH,

B 3aBucumMocTH OT B3aUMHOTO pACIOJIOKEHUS (PYHKIIMOHAIBHBIX TPYIIII
(kapOOKCHIIBHON M aMUHOTPYTIIBI) B YTIIEBOJOPOIHON TETH Pa3IuvaroT o-, -, Y- U T. 1.
aMUHOKHCIOTB. OOO03HaueHHE aTOMOB YIJIepoJa NpU ATOM HAYMHAIOT C YTJIEpoJa,
OMMKHEro K KapOOKCHJIBHOM Tpynme. 3a OCHOBY Ha3BaHUsi Oepercs Ha3BaHUE

COOTBETCTBYIOILEH KapOOHOBON KHUCIIOTHI:

T B« 40

CH,—CH,—CH-C{_, CH,—CH,—~C{__ .
| OH | OH
NH, NH,

C-aMHHOMACJTHAHAA KHCJA0TA Ii-HMHHDHpDHI’]DHDBﬁﬂ KHCJI0TA

Haubonbiee 3HaueHUE UMEIOT O-AMUHOKUCAOMbL, TIOCKOJIBKY TOJIBKO OHU BCTPEYAIOTCS B
MPUPOJIE U CIY>KAT UCXOJHBIMU BEIIECTBAMH JIJIsl CUHTE3a OEJIKOB B )KMBBIX OpraHu3Max.
VY Bcex 0-aMHHOKHUCJIOT, KpOME aMUHOYKCYCHOM KHUCNOTHI, niau rauuuHa, HaN—CH>—
COOH, o-yrnepoaHslii aTOM HUMEET YEThIPE Pa3IMYHBIX 3aMECTUTENS, T. €. SBIACTCS
aCUMMETPUYECKUM, WM XUpalbHbIM. CJ€l10BaTENbHO, Uil KAKI0M aMHUHOKHMCIIOTHI
BO3MOXKHO CYLIECTBOBAHUE [IBYX ONTUYECKUX U30MEPOB:
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(I?OOH cooHn

H—C—NH,, H,N—C—H.
R R
D-aMuEOKHCAOTA L-aMHUHOKHCIOTA

JIBe KOHpUTrypauuu oAHOM aMUHOKUCIOTH — L- 1 D- — 0051a1at0T 10 OTHOUIEHUIO
JPYT K APYTY 3€pKaIbHON CUMMETPHUEH, TO3TOMY €CTECTBEHHO CUUTATh UX SHEPIeTHUECKU
PaBHOLIEHHBIMU. B npupode ecmpeuaromcsi moavko L-amMuHOKUciomai.

Benukomy ¢usuky A. DilHmTelHy naxe npunuchiBaoT ¢pa3y: «bemku Bcex
CYILIECTBYIOLIUX OPraHU3MOB COCTOST U3 JIEBBIX (l-AMUHOKHCIIOT IPOCTO TOTOMY, YTO OHU
BBIUTPAJIN CPAKEHUE Yy MPABBIX».

B npupone oOHapyKeHO HECKOJIBKO JECSATKOB aMHUHOKUCIOT. HekoTopwie xe wu3s
AMUHOKHUCJIOT CUHTE3UPOBAHBI YEJIOBEKOM, II03TOMY AMUHOKHUCIIOTHI MO>KHO pa3/IeIuTh Ha
JIBE TPYIIIIbIL:

npUpooHvle (0OHAPYICEHHBIE 8 HCUBLIX OP2AHUZMAX).!

cuHmemudecKue.

Cpenu npupoAHBIX AMUHOKHUCIIOT BBLACISAIOT MPOTEMHOTEHHBIE, T. €. POXKAAIOIINE
oenku. Hx oxono 20. llpumepHO MOJOBUHA W3 HUX OTHOCHUTCS K HE3aMEHHMBIM
aMUHOKHUCJIOTaM, TaK KaK OHU HE CUHTE3UPYIOTCA B OpraHu3Me 4eyoBeka. B opranuzm
Takhie aMHHOKHCIOTHI TMOCTymatoT ¢ numed. Ilpu oTaenbHbIX 3a001€BaHUSAX
YeJIOBEYECKU OpraHU3M CTAHOBHUTCS HE B COCTOSIHUM CHHTE3UPOBATh UM HEKOTOPHIC
JIpyrue aMUHOKUCIOTHI. Tak, npu (peHUIKETOHYPUHN HE CHHTE3UPYETCS TUPO3UH.

YriieBoapbl.

Venesoowt (caxapa, caxapusipl) — OpPraHMYECKHE BEIIECTBa, COJEpIKaIne
KapOOHWJIbBHYIO TPYyNIy M HECKOJbKO THIAPOKCWIBHBIX Tpynm. HasBanume kmacca
COEIMHEHUI TTPOUCXONT OT CIIOB «THUAPATHI YTIIEPO1a», OHO OBLIO BIEPBBIC MPEAIOKEHO
K. [lImuarom B 1844 rony. IlosiBieHue Takoro Ha3BaHUsI CBA3aHO C TE€M, YTO MEPBHIC U3
M3BECTHBIX HAyKe YTJIEBOJOB omuchiBaiuch OpyTTo-hopmynon Cx(H20)y, dopmanbHO
ABJISACH COCIMHEHUSIMU YIJIEPOIA U BOJBI.

Yenesoowr IBIAIOTCS HEOTHEMIEMBIM KOMIIOHEHTOM KJIETOK M TKaHEH BCEX JKMBBIX
OpraHU3MOB MPEJACTaBUTENCH PACTUTEIBLHOTO U )KUBOTHOTO MHUpPa, COCTaBIIsAs (110 Macce)
OCHOBHYIO YaCTh OPraHMYE€CKOro BeniecTBa Ha 3emiie. ICTOUHMKOM YTJIEBOAOB /I BCEX
KUBBIX OPTraHU3MOB SIBJISIETCS TIpoIecc (POTOCUHTE3a, OCYIIECTBIISIEMbIN PACTCHUSIMH.

Kaaccnduxanus yriieBoaos

YIJIEBOJABI -
Monocaxapus: /*\ Monncaxapuab:
(BLICOKOMOTEKY IIPILIC)
(mpocthie caxapa)
THAPOJH3YIOTCS

HE THAPOJIHIYHTCH

Quaunrocaxapuasi
/ \. (HH3KOMOJIEKYISPHBIE)
AnbRoskl KeToasl ] THAPOIHIYIOTCH
™~ o l reTepononucaxapuasl

TeTposbl BoccranasnueatoLyme Kpaxmar, rmukoren
MeHTo38I Lenntonosa, XuTnH

lekcoabl Hesocer: e

Mniokosa, dpykTosa,
ranaktoaa, MaHHo3a

ManeTosa, uennobuosa,
nakTo3a, caxaposa

Kupsbl.
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Kupot — 3T0 cnoXKHBIE 23PUPHI TPEXaTOMHOTO CIIUPTA TIUIEPHUHA U BBICIIUX KapOOHOBBIX
KHCJIOT.
CocTtaB U CTpOEHHUE KUPOB MOTYT OBITh OTpaXKeHBI 0011l Ppopmyoii

//,,,0
HCr-O0-C—R
,?,,0
HC—O0—C—R’,
| A

H,C—0—C—R"

rae R, R', R"— paaukaibl, BXoAsIHE B COCTaB BBICIINX KaPOOHOBBIX KUCJIOT: MACISHON
(—CsH?7), manbmutunoBo (—CisHs1), cteapunoBoit (—Ci7H3s), onennoBoit (—Ci7H33),
nunoneBou (—Ci7H31) u ap.

B coctaB XUpPOB MOTryT BXOJUTh OCTATKW MPEACIbHBIX M HENPEIETbHbIX KHUCIOT,
COJIep KalllMX YETHOE YMCIIO aTOMOB yTJiepoda U HEPa3BETBICHHBIA YIIIEPOAHBIN CKENEeT
(puc. 6). [IpupoIHbIC KUPBI, KaK IPABUIIO, SBJISIOTCS CMEIIAaHHBIMH CJI0KHBIMU 3pupamu,
T. €. UX MOJICKyJ'IBI 06pa3013aH51 pa3quHLIMH KapOOHOBBIMU KHCJIOTaMHU.

Puc. 6. Macmmaéuaﬂ Modeﬂb MOJIEeKYIbL HcUupa (mpucmeapama)

Kupei, o0pa3zoBaHHBIE TPENETBHBIMU KHUCIOTaMH (MacJsIHOW, MalbMUTUHOBOM,
CTEApUHOBOM M [Ip.). HUMEIOT, KaK MpPaBUJIO, TBEPAYI0 KOHCUCTEHIUIO. ITO >KUPHI
JKUBOTHOTO TIPOUCXOXKJEHUS (MCKIIOUEHHE COCTaBISAET KUAKUWA pbiouit xup). C
YBEJIMYEHUEM [IJIMHBl YTJIEBOJOPOJHOIO paJuKalia TeMIeparypa IUIaBIEHUS KUpa
yBenuuuBaeTcs. Ecliu B cocTaBe ’XKHMpa COAEPIKATCS OCTATKU HEMPEETbHBIX KHUCIOT
(OJIEMHOBOM U JIMHOJIEBOM ), OHU MPEJICTABIISIOT COOOM BSI3KUE KUJIKOCTH, KOTOPHIEC YACTO
Ha3bIBAIOT MaciaMu. Maciaa — 3TO KHUJKHE XKUPhlI PACTUTEIBHOTO MPOUCXOKIACHUS
(MCKITIOUEHHEM  SBJISIETCS TBEPAOE IMMAJIBMOBOE MAcCioO): JIbHSHOE, KOHOIUISHOE,
MOJICOJIHEUHOE, OJIMBKOBOE, COEBOE, KYKYPY3HOE H JIp.

Kuacc oprannyeckux BeuecTs Oomas ®opmy.ia ¢ BbIACJICHHOMT

MOJIEKYJISIpHAs KPaTHOIi CBSI3bIO U
popmyaa (pyHKIHOHAIBLHOM IPyNNON

AJKaHBI CuHan+o

ANKeHBbI CnHon CuHon1—CH=CH;

AJKHHBI CiHon2 CnHon1—C=CH

JlueHsl CnHon2 —

["oMonoru 6en3ona CuHon-6 CsHs—CnHon+1

[TpenenbHbIE OJTHOATOMHBIE CnH2n20 CnH2n+1—OH

CIUPTBI

64



MHOTOaTOMHBIC CITUPTHI CnHon2Ox CuHont2—x(OH)x

[IpenenbHbIE abETH bl CnH20,O O
//

CnHoni1—C-H

Kertonsl CnH2:O O
//

CaHon 1—C—O—-CinHom+1
deHOoIIbI CuH21-60 CsHs(CnH2n)-OH
[IpenenbHbIE KapOOHOBKIE CnH21O2 O
KHCJIOTBI //

CnH2n1—C-OH
CnoxHbIe 2PUPHI CuH2,02 O

//

CnHon1—C-O—-CnHom+1
AMUHEBI CuHont3N CuHon+1NH>
AmuHOKUCIOTH (penenbubie  ChH2nt1NO» O
OJTHOOCHOBHBIE) //

NH,-CH-[-OH

\
C nH 2n+1

AJITOPUTM pellleHud 32/1a4 Ha BbIBOJA (pOpMYJIbI BelleCTBA.

1. O603HaunThH (HOpMYJTy BEIIECTBA C MOMOIIbIO MHAECKCOB X, Y Z. U T.J. IO YHUCIY
AJIEMEHTOB B MOJIEKYJIE.

2. Eciau B ycinoBuM He JaHa MaccoBas JOJISI OJTHOTO 3JIEMEHTA, BBIYMCIUTH €€ Kak
pazHocTh 100% 1 MacCOBBIX J10JIeH BCEX OCTAJbHBIX 3JIEMEHTOB.

3. Haittn oTHOLIEHNE HHAEKCOB X:y:Z KaK OTHOLICHHE MAacCOBOM JIOJM 3JIEMEHTa HA
€ro OTHOCUTEJIbHYIO aTOMHYI0 Maccy. [IpuBecTu yacTHbe OT JI€NIEHUSI K OTHOILIECHHIO
uenbix ynces. OnpenenuTs npocTeiyo (opMyiy BEIIEeCTBa.

4. B 3amavax Ha HaxoxaeHue Gopmysl OpraHMYECKHX BEIIECTB 4YacTO TpedyeTcs
CPaBHUTh OTHOCUTEIbHYIO MOJICKYJISIPHYIO Maccy mpocteiiiieit popmysibl Mr ¢ ICTUHHOMN
M0 YCJIOBHIO 33J1auu (Yale BCEro MioTHOCTU MO BO3YyXY WU 1O BogopoAy). OTHoIIeHHE
ATUX MacCC JaeT YUCJI0, Ha KOTOPOE HAJ0 YMHOXKUTh UHACKCHI ITPOCTEMIeit (hopMyIIbl.
AJropuTM pelieHus 3a7ad Ha BbIBOJ ()OPMYJI OPraHMYECKHUX BEIIECTB, COACpPKAIIMX
KHUCJIOPO/I:

O603Ha4NTH (HOPMYITy BELIECTBA C TOMOIIBIO UHACKCOB X, Y, Z U T.J. 10 YACTY JIEMEHTOB
B mosiekyjsie. Eciu nmpoayktamu ropenus sisiorcs COz u H>O, To BemecTBo MOXeET
conepxathb 3 anementa ( CxHyOz).

CocTaBuUTh ypaBHEHUE PEAKIIUU TOPEHUS 03 KA (PHUITMEHTOB.

3. Haittn konmuecTBO BemecTBa KaxAa0ro U3 MpOAyKTOB CTOPaHMUSL.
4. Paccuurars konrMuecTBO BelmeCTBa aTOMOB YIiepoaa U BOJIOPOAa.
5. Ecnm He cka3aHO, YTO CKUIa€MOE BEIIECTBO- YIJIEBOJOPOJ, PAaCCUUTATh MACCHI

yriepojia ¥ BOJAOpoJia B MpoyKTax cropanus. HailTu maccy kuciopoja B BELIECTBE IO
pazHocTH Macchl ucxoiHoro BemectBa 1 m (C) + m (H).BeIUMCIUTD KOJTUYECTBO BEIIECTBA
aTOMOB KHCJIOPO/Ia.
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6. CooTHo1IEHNE UHEKCOB X:y:Z PaBHO COOTHOIIEHHUIO KoyindecTB BenlecTB v (C) v
(H) :v (O) npuBeiecHHOMY K OTHOIIIEHUIO LIEJIbIX YHUCEIL.

7. [Tpu HEOOXOMUMOCTH TIO JTOTIOJHUTEIHLHBIM TAHHBIM B YCJIOBHH 33/1a4d MTPUBECTH
MOJIYYCHHYIO SMIUPUUIECKYIO0 POPMYITy K UCTUHHOM.

Haxooicoenue monexynaproii hopmynol

CymiecTByeT IpoCTOil BapuaHT peuieHus 3ajad MNOJO0OHOro THMA, MO3BOJISIOLIUN cpasy
ONpeaeNsITh (OPMYITy BEIIECTBA, BOCIOJIb30BABIIUCH CIIEAYIOIIMM BhIPAXKEHUEM:

uHaeKe =(® * Mr) / (Are 100%) ;

r7e Ar - OTHOCUTENbHAs aTOMHAs Macca 3JIEMEHTa, UHACKC KOTOPOTro HAXO/IAT;

® - MaccoBasi JA0JIs AJIIEMEHTA,UHJIEKC KOTOPOTO HaXOsT;

Mr - oTHOCHTENbHAS MOJIEKYJISIPHASI Macca BEIeCTBa;

Mr MOXHO paccuuTarh, MOJIB3YSICh IUIOTHOCTHIO BEIIECTBA WU OTHOCUTEIHHOMU
MJIOTHOCTBIO Ta30B.

1. Yepe3 D - OTHOCUTENBHYIO IITIOTHOCTH TA30B:

Mr(BemecTBa) = D(raza)  Mr(rasa)

2. Yepes p - mioTHOCTH BemectBa: M =p « Vm

Bomnpocs! 17151 3aKperieHlsl TEOPETUYECKOT0 MATEPUAJIA K IPAKTHYECKOMY
3aHATHIO

JlatiTe onpenenenue «ankanb. Kakopa ux obmas hopmymna?

YT0 Takoe TOMOJOTHYECKUI PSAI U TOMOJIOTH?

JlaliTe onpeacIeHne «paguKam).

Uto Takoe nzomepsi?

[lepeuncnure TUIBI U30MEPUH.

Kaxko#t Tun ruGpuanzanuu B MojieKyiaax aakaHoB? OxapakTepu3zyuTe OJMHAPHYIO,
JIBOMHYIO ¥ TPOMHYIO CBSI3M (BUJ CBS3H, YTOJ, IJIMHY).

AN o

3aI[aHI/ISI AJIA MIPAKTHYECCKOI'0 3aHATHUSA

OTBeThTE HA 3aJaHuA, BBI6paB BCIUICCTBA M3 BAIICTIO BapHaHTa 110 HOMCpaMU... U
PCUINTC 3ad9U U3 KAPTOUYKH (HO YKa3aHUuo yLII/ITCJ'ISI).

OPITAHUYECKUE COEAVHEHM A

BAPHAHTHI
1 2 3
1 2-METUINPOIIECH TOIYOJ OTHIIEH
2 5-metun-4- METaHOJI JnbpomaTeH
STUJITEKCUH-2
3 I'excen-1-un-5 Hurpobenzon dopmanberug
4 JIMMETHIIKETOH | 2-METUIIPOIIAHOII- Metninamun
1
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1. Hanumure CcTpyKTypHbIE (QOpPMYJbl BEUIECTB
HOMEpaMH. ...

2. YKaxuTe KJIacC OPraHMYECKUX COCIAUHEHHH, K KOTOPOMY MPHHAJIEKAT

BCHICCTBA M3 BAIlICT'O BapHaHTa I10J HOMCpaMHU....

3. HpI/IBeI[I/ITe MMPHUMCPLBI IBYX M30MCPOB IJIdA BECUICCTBA H3 BAICTO BapUAHTA IO

HOMEpaMH. ...

4, HpI/IBeI[I/ITe MNPUMCPLI ABYX I'OMOJIOTOB JIJIAI BCIHICCTB M3 BAIICTO BapHUaHTA IO/

HOMEpaMH. . ..

Kaprouka Ne 1.

1. [ImoTHOCTH yraeBoAopo/Ia MPU HOPMAJIBHBIX yCIOBUSX paBHa 1,964 /1. MaccoBas
JI0JIs yriiepoia B HeM paBHa 81,82%. BriBeaute MosekysipHyto GopMyIry 3TOro
YTJIEBOJOPO/A.

2. OTHOCHTENbHAsA TUIOTHOCTh MTAPOB OPraHUYECKOTO COEAUHEHUS 10 CEPHUCTOMY Ta3y
paBHa 2. [Ipu cxxuranuu 19,2 r 3Toro BemiectBa oopasyercs 52,8 T yriIeKUcaoro rasza (H.y.)
u 21,6 r Boabl. BeiBequTe MOJIEKYISIpHYIO (OPMYITy OPraHUYECKOro COEAMHEHUS.

3. Onpenenuth GopMyIly ajlkeHa, €CIM U3BECTHO, YTO OH 5,6 T €ro npHu NpUCOECIUHEHUN

BOJbI 00pa3yroT 7,4 r cnupra.

Kaprtouka Ne 2.

1. MaccoBas gois yriepoja B 1uaMmuHe paBHa 48,65%, maccoBast 10JIs a30Ta paBHA
b 2

37,84%. BriBenure MoneKyJIsIpHYIO (hopMyIly TMaMHUHA.

2. Ilpu cxUraHWM OpPraHUYECKOTO BemecTBa Maccod 1,78 r© B M30OBITKE KUCIOpOAa
nonyunnu 0,28 r azora, 1,344 1 (H.y.) CO2 u 1,26 r Boasl. Onpenenure MOIEKYIIPHYIO
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5 1,2- OTaHOI [MuknonenTan

ITUMETUITIOEH30JT
6 byranuen-1,3 | TpumerniykcycHas I'muyn

KHCJIOTa

7 ITenTanon-2 2-meTunoyTeH-1 byrananp
8 2- ITenTun-2 YkcycHo-

METHIOYTaHOJI- STUJIOBBIN Up

3
9 [lenTtanoBas byrannen-1,2 [Iponan
KHCJIOTa
10 DeHoJ AllETUIICH DTUJIEHTJIUKOJIb
11 2-XJI0p3TaHAIb I{ukiiorekcax 3-METHINEHTAHOI
12 ['nmunepun JlusTumnoBslit adup Aneranpaerusn
13 AHWINH byrten-1-un-3 [Ipomanon
14 ITentanon-1 METAHAJIb JnmMeTnnoBbIn
a¢up
15 | Ilukmorekcanon ['enTan 3-MeTunoyTuH-1
16 2,3- IleaTen-2 OxTtun-4
JTUXJIOPHOHAH
SAZTAHUA:

M3 BalllCro BapHaHTa I10A




dbopmyily BelecTBa, 3Has, YTO B yKa3aHHOW HaBECKe BellecTBa cojepxkutcs 1,204¢1022
MOJIEKYI.

3. Jlna okucnenust 2,9 r mpeaesbHOro aiblaeruia 10 KHUCIOTh nmoTpebdoBanock 9,8 r
runpokcuna meau (I1). Onpenenuts popmyiy anpaeruma.

Kaprouka Ne 3.

1. OTHOCUTENbHAS TUIOTHOCTh MApOB MPEAEIbHON JTBYXOCHOBHON KapOOHOBOM KHUCIOTHI
1o Bo3Ayxy paBHa 4,07. BeiBeguTe MOJIEKYISpHYIO (GOpMYyTy KapOOHOBOW KUCIIOTHI.

2. Yriekucaslii ra3, oJay4eHHbIN IpU CrOpaHuu 3,4 T yriieBo1opoaa, IPOITyCTHIA Yepe3
U30BITOK pPACTBOpPA THAPOKCHAA Kalblus M mnodydwid 25 r© ocagka. BeiBeaure
npocTeiiyto GopMyIly yriieBoAOpoa.

3. OgHOOCHOBHASI MOHOAMHHOKHCIIOTA Maccoi 3 T ¢ u30BITKOM OpOMOBOIOpOa 00pa3yeT
6,24 r conmu. Onpenenuts GOPMyITy AMHHOKUCITOTHI.

Kaprouka Ne 4.

l. 2 n ankagueHa mpu H.y. UMEET Maccy, paBHyio 4,82 r. BelBeauTe MOJIEKYJISPHYIO
dbopmyily ankaauMeHa.

2. IIpu cropanuy OpraHn4yecKoro BemecTsa, coaepxamero C, H u xiop, Beraenunocs 6,72
a1 (Hy.) yriaekucioro rasza, 5,4 T Boawsl, 3,65 T XJ0poBOJAOpOJa. YCTaHOBUTE
MOJIEKYJISIpHYIO (DOPMYITy CTOPEBIIIETO BEIIECTRA.

3. [Ipu B3auMOACHCTBUM MPEIETLHOIO IBYXaTOMHOTO CIIUPTa Maccoil 2,7 T ¢ U30BITKOM
kanus Boiaenuiock 0,672 1 Bogopoaa. Onpenenuts GopMyIty CrupTa.

KapTouka Ne 5.

1. YcranoBure Ghopmyily nmpeeabHON OJJTHOOCHOBHON KapOOHOBOM KMCIIOTHI, KaIbITUeBas
coJib KoTopoi coaepxkut 30,77 % Kaablus.

2. Ilpu cropanuu amuna Boienunock 0,448 n (H.y.) yriekucinoro rasa, 0,495 r Boasl u
0,056 1 a3ota. OnpenenuTb MOJEKYJIAPHYIO GOPMYJTy 3TOTO aMHUHA.

3. Tlpu okucieHuu MpeneabHOro OJIHOATOMHOro cnupta okcuaoM Menu (II) momyumnm
9,73 r anpaeruna, 8,65 r meau u Boay. OnpenenuTbs MOJNEKYJISIPHYIO (OpMyIy 3TOro
criupTa.

I/IHCprKl_[I/ISI IO BBITIOJTHEHHUIO ITPAKTHYECCKOTI0 3aHATHUA

l. YTounutre y mnpenojaBaTessi BapuaHT U HOMEP KAPTOUYKU, HEOOXOAUMBIC IS
BBITIOJIHEHMS 3aJlaHUM.

2. Howmep BapuanTa, yKa3zaHHbIN penogaBaTeiaeM, Bol UCIOIb3yeTe 15l BHIMOJIHEHUS
3a1aHui 1o 670Ky «OpraHu4ecKre COCTUHCHUS.

3. Homep kapTouku, yKa3aHHBIM IpenojaaBaTeneM, Bl ucHonp3yere s perieHus
3aga4d. [ IpuMepsl pereHus: NpuBeICHbI HUXKE.

IMpumep 1. Onpenenuts GopMyy BemecTBa, €ciu oHO coaepkuT 84,21% C u

15,79% H n umeer 0OTHOCUTENBHYIO TIJIOTHOCTH MO BO3/IyXY, paBHYIO 3,93.
Pemienne npumepa 1.
[Tycte macca BemiectBa paBHa 100 r. Toraga macca C 6yner paBua 84,21 r, a macca H —
15,79 r.
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HaitnéM Konm4ecTBo BemecTBa Kaxa0ro aToma:

v(C)=m/M=284,21/12="7,0175 Mo,

v(H)=15,79 /1= 15,79 momns.

OmnpenensieM MoabHOE cooTHoleHne atomoB C u H:

C:H=7,0175:15,79 (cokpaTtum 06a uncia Ha MmeHbiee) = 1 : 2,25 (1oMHOXUM Ha 4) =

4:9.

Takum oOpazom, npocrenimas opmyna — CsHo.

[To oTHOCUTENBHON TUIOTHOCTH PACCUYUTAEM MOJIIPHYIO MacCy:

M = Dosn) * 29 = 114 r/moub.

MomnspHast Macca, cOOTBETCTBYIoMIas npocteimeit popmyne CsHo — 57 r/monb, 310 B 2

pasa MEHbIIIE UCTUHHO MOJISIPHOM MacChl.

3nauut, uctunHas popmyna — CsgHis.
IIpumep 2. OTHOCUTENBHAS MIOTHOCTh MAPOB OPraHUYECKOIO0 COCIUHEHUS 10
azoty paBHa 2. Ilpu cxkuranum 9,8 r 3TOoro coenuHeHusi oopasyerca 15,68 n
yriiekucaoro raza (H. y) u 12,6 r Boabl. BeiBeauTe MONEKYISIpHYIO (HOpMyITy
OpPTraHUYECKOTO COEAUHEHUS.

Pemenne npumepa 2.

Tak kak BEIIECTBO MPU CrOPAHUM MPEBPAIIACTCS B YIVICKUCIBIN T'a3 U BOY, 3HAYUT, OHO

coctouT u3 aromoB C, H u, Bo3amoxno, O. [ToaTomy ero o6yt GopmMyiry MOKHO

3anucarb kak CxHyO;.

CxeMy peakIMi CTOpaHHs Mbl MOXKEM 3arucath (0€3 pacCTaHOBKU KO3 PUITMEHTOB):

CHyO; + O, — CO2 + H,O

Bech yriepoa 3 MCXOIHOTO BEUIECTBA MEPEXOIUT B YIIIEKUCIIBIN a3, a BECb BOJAOPO] —

B BOJLY.

Haxoaum konnuectBa Bemiects CO2 u H>O, u onpenensieM, ckoibko MoJib aTomoB C u H

B HUX COAECPKUTCS:

V(CO2) =V /Vin=15,68/22,4=0,7 Mmonb.

Ha ogny monekyny CO; npuxoaurcs oguH atoM C, 3HaYUT, YIIepo1a CTOJIBKO K€ MOJIb,

ckonbko COx.

v(C) = 0,7 Mmomb

v(H2O)=m /M =12,6/18 = 0,7 mob.

B oxHo# Mosekysie BOAbI coqiepkaTcs ABa aTroma H, 3HaUuT KOM4ecTBO BOAOpPOa B

ABa pa3a 00JiblIe, YEM BOJBI.

v(H) =0,7 « 2 = 1,4 Mmonb.

[IpoBepsieM HaJIMUKE B BELIECTBE KUCI0poaa. st 3TOro u3 Macchl BCEro UCXOAHOTO

BelllecTBa HaJ0 BbiuecTh Macchl C u H.

m(C)=0,712=84r,m(H)=141=14r

Macca Bcero BemiecTBa 9,8 T.

m(0)=9,8 —8,4—1,4=0, T.e. B JaHHOM BEIIIECTBE HET aTOMOB KHCJIOPOa.

Ecau 661 KuCI0pO/ B JAaHHOM BEILIECTBE MIPUCYTCTBOBAJI, TO IO €70 MACCE MOXKHO OBLIO

OBl HAUTH KOJIMYECTBO BEIECTBA U PACCUUTHIBATH MPOCTEHITYIO (DOPMYITY, UCXOMS U3

HaJU4usl TPEX pa3HbIX aTOMOB.

JanpHelinye 1elCcTBUS BaM YK€ 3HAKOMBI: TIOMCK MTPOCTEHIIIEH U UCTUHHOU (popMyI.

C:H=0,7:14=1:2

[Ipoctenimas hopmymna CHo.
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HcTtuHHyI0 MOJISIPHYIO MacCy UILEM 10 OTHOCUTEILHOM MJIOTHOCTH ras3a o a3oTy (He

3a0yAbTE, YTO a30T COCTOUT U3 ABYXaTOMHBIX MOJIEKYJI N2 M €ro MoJisipHas Macca 28

I/MOJIB):

Mucr. = Dron2 * Mn2) = 2 © 28 = 56 1/MOIb.

Uctunas popmyna CHa, e€ monspHasa macca 14.

56/14=4.

Uctunnas popmyna CsHs.

OtBet: C4Hs.
Ipumep 3. 448 Ma (H. y.) Tra3000pa3HOTO TPEACITHHOTO HEIUKIMIECKOTO
yTIEBOAOPO/Ia COXIJIM, W TMPOAYKTHl PEAKIUU MPOMYCTHIA Yepe3 H30bITOK
M3BECTKOBOU BO/JIbI, IIPU 3TOM 00Opa3zoBaioch § T ocaaka. Kakoil yrieBogopos ObLI
B3ST?

Pemenue npumepa 3.

O6mas hopmya ra3000pa3HOro MPeAesIbHOTO HEMUKIMYECKOTO YIIIEBOI0POoAa (aliKaHa)

— CuHont2

Torna cxeMa peakiiuu CropaHusi BBITJISIUT TaK:

CuH2ne2 + O2 — CO2 + H20

HetpyaHo 3aMeTUTh, UTO IPU CrOpaHUM 1 MOJIb ajKaHa BBIICIUTCS N MOJIb YTJIEKUCIOTO

rasa.

KonmndecTBo BeliecTBa ajkaHa HAXOAUM I10 €ro 00bEMY (He 3a0yIbTe epeBECTH

MUJUTHITUTPBI B TUTPHI!):

V(CraHant2) = 0,488 /22,4 = 0,02 MoJ1b.

[Ipu nponyckaHuu yriaeKUCIoro ra3a uepes u3Bectkonyro Boay Ca(OH); Beimamaer

0CaJIOK KapOoHaTa KaJIbITHS:

CO; + Ca(OH), = CaCOs + H.O

Macca ocanka kapboHaTa Kanblus — 8 T, MOJIsIpHAsi Macca kapbonata kanbitus 100

I/MOJIb.

3HAYUT, €ro KOJIUYECTBO BEIICCTBA

v(CaCO3) =8 /100 = 0,08 moub.

KonmuecTBo BeniecTBa yriekucsioro raza toxe 0,08 Mois.

KonuuectBo yriekucioro ra3a B 4 paza 0osbliie YeM ajikKaHa, 3HauyuT ¢popmMyJia ajikaHa

CsHo.

OtBet: C4Hjo.

IHopsinok BbINOJIHEHHSI OTYETA MO MPAKTHYECKOMY 3AHATHIO

1.B TeTpaau ais NpakTHYECKUX 3aHATHH HAITUIIKTE HOMED, Ha3BaHUE U
y4COHYIO 11€Ib 3aHATHS.
2.0TBEThTE YCTHO HA BOIPOCHI JIJIS 3aKPEIUICHHS TCOPETUYECKOTO MaTepHaia K
MPAKTUYCCKOMY 3aHSATHIO.
3.BeImostHUTE 3a1aHUs CBOETO BapuaHTa K 0JIOKy «OpraHUYecKHe COCTUHCHHS |
peImTe 3a7a91 U3 KapTOYKH, YKa3aHHOW YUUTEIICM.

4.3anumuTe BBIBOJ O MPOJIeIaHHON paboTe, OTpa3uTe, Ha CKOJIbKO ycmenHo Bbi
CIOPaBWINCh C Y4YEOHBIMU 3aJauaMHd TPAKTUYECKOTO 3aHATUS M pPEaM30BaHbl JIK
oOpa3oBaresbHbIe pe3yibTaThl, 3asBieHHbIe BO PI'OC TpeTbhero nokojJeHusl.
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IIpakTuyeckoe 3ansaTue Ne 7. «CBOoHCTBAa OPraHWYECKHUX COCIMHEHHN OTIEIbHBIX

KJIacCOB (TpUBHAJIbHAsE M MEXIAYHApOJHAs HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA,
criocoObl TOJTyUeHUsI): MpeieNibHbIe (aTKaHbl U ITUKIIOATKAHbI), HEMpeaeIbHbIE (JIKEHBI,
AJIKWHBI U aJIKAJIMCHBI) U apOMaTUUECKUE YTIIEBOIOPOIbI, CIUPTHI U (PEHOIbI, KAPOOHOBKIE
KUCIOTBI U A(Upbl, aupIerujbl W  KETOHbl, AaMHUHbI U  aMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS. 3aJJaHus HA COCTABJICHUE YPAaBHEHUN XUMHYECKUX
peaKIuii ¢ y4acTHEM OpPraHMYECKUX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUSD.

Y4yeOHas 11esb: M3yYHTh CBOMCTBA OPraHUYCCKUX COCTMHECHHUIN OT/ICIbHBIX KJIACCOB.
YueOHbIE 3a1a4H:

1.Hay4nTbcst cOCTaBIISITh YPABHEHUSI XUMUYECKUX PEAKIIUN C YHYACTUEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHMUSI.

Oo0pa3oBaTesbHbIE Pe3yJbTaThl:

CTyIeHT JOJIKEH:
HMeTh MNPAKTUYECKHMH ONbIT: COCTaBJICHUS YPAaBHCHHN XUMHUYECKHX PEAKIHN C

Y4aCTHUECM OPraHUYCCKHX BCIICCTB HA OCHOBAHHWH UX COCTaBad N CTPOCHU:I.

3HATh: CBOMCTBAa OPTraHUYECKUX COCIUHEHUN OTIEIbHBIX KJIAcCOB (TpUBUANbHAS U
MEXKIyHAapOoJHas HOMEHKJIAaTypa, XUMHUUYECKHE CBOWMCTBA, CIOCOOBI TMOJYYEHUS):
npejenbHble (aJKaHbl U [IUKIIOATKaHbl), HEMPEAeIbHbIC (AIKEHbI, AJIKUHBI U aJKaJIUCHBI)
U apOMAaTUYECKHE YTJIEBOJAOPObI, CHUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U d(PUPHI,
abJACTU/IBl U KETOHBI, AMUHBI U aMHUHOKHUCIIOTHI, BBICOKOMOJICKYJISIPHBIC COSTUHCHHS;

YMeETh: COCTABJISITh YPAaBHEHUS XUMUUECKUX PEAKIINI ¢ yUacTHEM OPTaHUYECKUX BEIIECTB

Ha OCHOBAHHHU HUX COCTaBa U CTPOCHUA.

3anatm MNPAKTHYICCKOIo 3aHATHUA !

1. TToBTOpPUTH TEOPETUUECKUI MaTEPHAII TTO TEME MPAKTHUYECKOTO 3aHSATHUA.
2. OTBeTUTH Ha BOMPOCHI JIJIs 3aKPETICHUSI TEOPETUYECKOT0 MaTepuaa.
. BeimotHUTE 3a1aHUS TIO TEME.
4. ObopMHTH OTHYET.

W

O0ecneueHHOCTH 3aHATHSA (CpeAcTBAa 00y4YeHHUs):

1. COOpHUK METOOWYECKUX yKa3aHUM JUIsl CTYJIEHTOB IO BBITOJHEHHIO MPAKTHYECKHX
3aHATHH 110 y4eOHON TUCHUITNHE « XUMUSD.

. Tabmuna «Ileprogudeckas cucreMa XUMHIeCKuX snemMeHToB /.. MeHneneeBay.

. Terpaap 11 IPaKTUYECKUX 3aHATUHN B KIIETKY.

. Kaprouku — 3aanusi.

. Kanpkymsarop.

. Pyuka.

AN DN bW
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I(pamkue meopemuuecKue u yueﬁno-memoduuecxue mamepuaiibl

no meme npaxKkmuu4ecKko2o 3anamun
CaBoiicTBa OpPraHNYE€CKUX COeJMHEHHUH OTAeJIbHBIX KJIACCOB.

Anxanvt — 3TO NPEACIbHBIC YIJIICBOJOPOJIbI, B MOJIEKYJAaX KOTOPBIX BCE aTOMBI
yriiepoja CBs3aHbl OJIMHAPHBIME CBSI3SIMA U COOTBETCTBYIOT 0011el hopmyiie CnHonso.

duznyeckue 1 XUuMHYECKHE CBONCTBA AJIKAHOB.

Ankanbl cocraBa C1—Cs4 mpu KOMHATHOM TemImepaType — Tas3bl, clieayromue 12
COCIMHEHUN — KUJKOCTH, a HaunHas ¢ rentagekana Ci7Hss — TBEpbIe BelecTBa. AJKaHbI
— HEMOJIAPHBIE COCIMHEHHS, MO3TOMY OHM NPAKTHYECKU HE PACTBOPHUMBI B BOJE, HO
XOPOIIIO PACTBOPUMBI B HEMOJSIPHBIX PACTBOPUTEIAX. B MOJeKyax aJiIkaHOB BCE YETHIPE
BaJICHTHOCTH aTOMa YTJepoja 3a/JelCcTBOBaHbl Ha 00pa30BAHME OJIMHAPHBIX G-CBS3EH C
yeTblppMsi cocenHuMU atomamu. CBa3u C—C u C-H AocTaToyHO NPOYHBI, MO3TOMY
pEaKIMOHHAs CTIOCOOHOCTh 3TUX COCAMHEHHUM HU3Kasi. OCHOBHBIM MEXaHU3MOM PEaKIIHii
C y4YyacTMEM ajIKaHOB SIBJISIETCS pPaJMKaIbHOE 3aMelieHHe. OTU MpoIecChl TPeOYIOT
JIOCTATOYHO OOJIBIION 3aTpaThl SHEPTUU U MO3TOMY MPOTEKAIOT TOJIBKO B MPUCYTCTBUU
KaTaJlM3aTOPOB WM MPHU BBICOKUX TEMIIepaTypax, MO0 MpU MHTCHCHBHOM OCBEIICHHH.
PanukanbHoe POTOXMMHUUECKOE XJIOPUPOBAHKE U OPOMUPOBAHKE — XapaKTEPHbBIC PEAKIIUN
ankaHoB. XJIOpUpoBaHuE. B mporecce B3aMMOJICMCTBHS METaHA C XJIOPOM Ha CBETY
MIPOUCXOIUT TOCIIEIOBATEIBHOE 3aMEIlleHHe aTOMOB BOJOpoAa ¢ 0Opa30BaHUEM CMECU
XJIOPIPOU3BO/IHBIX METAHA.

CH4 + CI2 — CH3Cl + HCI;
CH3Cl + CI2 — CH2CI12 + HCI;
CH2CI2+ CI12 — CHCI3 + HCI;
CHCI3 + CI2 — CCl4 + HCL.

Cxema MexaHU3Ma [IETHOT0 PaJNKAIBLHOTO XJIOPUPOBAHUS METaHA.
I cragus: TOMONIUTUYECKHM pa3phIB CBSA3U; HHUIIMMPOBAHUE 1NN

Cl——Cl —Cl-+:Cl

II cragusi: pocT nenu
Cl-+ CH; —— CHz + HCI
CHj + Cl,——CH5—C1 +CI
III cragusi: pexoMOUHAIMS PAJUKAIOB — OOPBIB LENH
CHj: ++Cl—— CH;—Cl
CH3' + 'CH3 I CH3_CH3

HutpoBanue. HuTpoBaHuMe alkKaHOB — pEaKUUs 3aMENIEHUs aroMa BOJOpPOJa Ha
HUTPOTPYIIITY — OCYIIECTBISIETCA JEHCTBUEM a30THOM KHCJIOTHI B Ta30Boi (ase mpwu
4000C. Peakuus npoTekaer no paaukaibHomy mexanusmy. CH4 + HNO3 — CH3NO2 +
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H20 dermapupoBanue. AJKaHbl OTIICIUISIOT BOAOpo npu HarpeBanuu 10 400- 6000C
B mpucyTcTBUU Katanm3atopoB: Ni, Pt, Pd, Cr203 — mpu 3TOoM 00pa3yroTcsi ajkeHbl.
CH3-CH2—CH3 — CH2=CH—CH3 + H2

[Ipu neruapupoBaHUM aJTKAHOB, COJEPKAIIMX OOJbIIE MATH aTOMOB YTJepoja,
00pa3zyroTCcs HUKIOATKAHBI.

Oxucaenne. B npucyTcTBUM U30bITKA KUCIOPOA aJIKaHbl OJHOCTBIO CrOPAIOT JI0
BOJbI U yruekucioro raza. CH4 + 2 02 — CO2 + 2H20 [lpu npoBeaeHUN OKUCIEHUS B
MPUCYTCTBUM KaTaJU3aTOPOB BO3MOXKHO IOJYYEHHE U3 AIKAHOB KapOOHOBBIX KHCIIOT,
KETOHOB U CIIUPTOB.

HarpeBanue ankanos npu temneparype S00-7000C npuBoUT K pa3psiBy cBszei C-
C, B pesyibTare 4ero oOpa3yloTcs NpeleNibHbIE W HENpeAeibHbIe YIIIEBOAOPOIBI C
MEHBIIMM YHCJIOM aTOMOB yTJepoJa. OTOT IMPOLECC Ha3bIBAETCS TEPMUYECKUM
KPEKHHI'OM.

CH3-CH2-CH2—CH3 — CH3— CH3 + CH2=CH2

[IpoBeneHNE KPEKUHTa B IPUCYTCTBUU KaTaIU3aTOPOB — CMECU OKCHJIOB AIFOMUHUS
Y KPEMHUSA — BbI3bIBa€T 00pa30BaHME PA3BETBIEHHBIX N30MEPHBIX aJKaHOB. JTO MPOLIECC
KATAJIMTUYECKOTO KPEKHHIa. HarpeBanue Hepa3BETBIEHHBIX aJKaHOB NpH
MOBBIIIEHHOM JaBjieHuU (4-5 aTM) B MPUCYTCTBUU KaTalu3aTopa IJIATUHBI NPUBOJIUT K
0o0pa30BaHHUIO  ApPOMATHYECKUX  YIJIEBOJOPOJOB. DTOT  MpoOLleCC  Ha3bIBaeTCA

pUGOPMHUHTOM.
-H, -3H,
CH3 - CH2 - CH2 - CHQ - CH2 - CH3 —_— —_—

I'ekcan Iuknorekcan benzon

Honyquue H IPUMECHCHUEC AJIKAHOB.

AnkaHpl TONy4yaroT (QPAKIMOHHOW TeperoHKor ceipord HedTu. I[loaTomy
1a00paTOpHbIE METO/bl CUHTE3a HEMHOTOUHCIICHHBI U MaJIO MCIOJIb3YIOTCS Ha MPAKTHKE.
Peakuus Bropua mo3BosisieT CHHTE3UPOBAaTh ajIKaHbl ¢ YETHBIM YMCIIOM aTOMOB YIJIEPOa
(ynBoenue yriepoaHoro ckeneta). [lo peakuuu ['punbspa moaydaroT yriieBoAOPOAbl Kak
C YETHBIM, TaK U ¢ HEUETHBIM YUCJIOM aTOMOB yriiepoja. JlekapOoKCHUIMpOBaHUEM COJIEH
KapOOHOBBIX KHUCJIOT TIPU UX CIUIABJICHUM CO IEJI0YaMU CUHTE3UPYIOT YIJIEBOJAOPOJBI C
MEHBIIIMM Ha OJINH YHUCIIOM aTOMOB yTJIepoja, 4eM ObLIO B COCTaBe KUCJIOTHI. B mporiecce
AJIEKTPOJIM3a PACTBOPOB coJiei kapOoOHOBBIX KucioT (cuHTe3 Konbbe) Ha aHome
o0pa3yloTcs YrieBOJOPO/bl. AJIKaHBI MCIOJB3YIOTCS B OBITY M Ha MPOU3BOJICTBE Kak
roprouee: MPUPOJHBIM ra3 — B Ta30BbIX TrOpeiikax, OCH3WH, KEPOCHUH M Ta30uib —
aBTOMOOWJILHOE M ABMAIIMOHHOE TOIUIMBO, Ma3yT — HA TEIUJIOBBIX 3JIEKTPOCTAHITUSX.
AJKaHbl — CBIpBE Ui CHUHTE3a pPa3sHOOOPA3HBIX OPraHUYECKUX BEIIECTB: AJIKEHOB,
AJIKWHOB, CIHUPTOB, aJbJETHAOB, KETOHOB, KUCIOT. OHU XOpOIIME PACTBOPUTENU IS
MaJIOTIOJISIPHBIX BEILIECTB.

dusnyecKkne H XMMHUYECKHE CBOIICTBA AJIKEHOB.

ATNKEeHBI HE pacTBOPUMBI B BOJIE, HO XOpOIIO PACTBOPUMBI B HEMOJSIPHBIX
pacTBopuTensax: OeHzolne, sdupax, xmopodopme. I[ITOTHOCTP WX MEHBIE BOJBI.
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Temneparypbl KUIEHHsI MOBBIIIAIOTCS C YBEIUYEHHEM JUIMHBI €U U OYEHb OJIU3KU K
TeMIlepaTypaM KUIIEHUS alIKaHOB.

Hannume nBoitHON cBs3uM oOecredyWBaeT y4yacTHE alKeHOB B  PEaKIIHIX
NMEKTPOPUIBHOIO MnpucoearHeHus. K MoJjiekygaM ajakeHOB MOTYT HPHCOEIUHSATHCA
MOJIEKYJIbI BOAOPO/Ia, TajJOre€HOB, TAJIOT€HOBOJOPOAOB, BOIbI. B 3TUX peakuusx 1BoWHas
cBs3b C=C mpeBpanaercsa B onuHapHyro C — C, oOpaszyercsi HaChIIIEHHOE COCIMHEHUE.
MexaHu3M peakuuu S3JEKTPOPUIBHOTO MNPUCOEAUHEHUS PACCMOTPEH Ha MpHUMEpe
peaKIuu rajoreHupoBaHus 3TuieHa. [IpucoeaHeHre MOJIEKYJIbl TaJIOr€Ha MPOUCXOIUT
JErK0O B OOBIYHBIX YCJIOBHUSIX, OCOOEHHO B Cpele TOJSPHBIX PaCTBOPUTEIEH.
Ob6eciBeunBanrne OPOMHOI BOJBI — KAYECTBEHHASI PEaKI[Usl HA HAIMYME KPaTHBIX CBs3ed
B OPraHUYECKUX COECIUHEHUSX.

[IpucoenuHenne TaJIOTE€HOBOJOPOJAOB K HECHMMETPUYHBIM allkeHaM MPOTEKaeT
yepe3 oOpa3oBaHue HauOosiee yCTOMYMBOIO KapOOKaTHMOHA: aToOM  BOJOpOJia
OPUCOEANHAETCA K OoJiee TUAPOTCHHU3MPOBAHHOMY aroMy  yriaepoia(mpaBuiio
MapKOBHUKOBA).

CH,~CH-CH; + HCl — CH;-CH-CH;

|
Cl

2-Xnoprpornas

AHaJIOTUYHO MMPOUCXOIUT ruapaTanunia aJIKCHOB — IIPUCOCAUHCHHUC MOJICKYJIbI BOABI.

CH;=C=CH, + H,0 —> CH;~C-OH
CH; CH;
I'mapupoBanne — NDPUCOEAUMHEHHE BOJAOPOAA — INPOTEKAET B IPUCYTCTBUH

KaTaJIM3aTOPOB — HUKEJIS, IUIATUHBI, Tajuiaaus. Peakiys He TpeOyeT BRICOKUX TeMIIepaTyp
U JIaBJICHUM.

Ni
CH-=CH, + H, — CH;CH;

Ni
CH,=CH-CH,-CH; + H, — CH;-CH,—CH,-CH;

OxkuciieHre alKeHOB, B OTJIMYHE OT aJIKaHOB, MPOTEKAET JIETKO. Peakuus mpoTekaer
noJj JeMCTBUEM BOJHOTO pacTBopa nmepmanranara kanus. CocTaB MpOAYyKTOB 3aBUCUT OT
XapakTepa cpejbl, B KOTOPOM MPOBOJIUTCS OKUCIEHUE. MATKOe OKUCIIECHUE MPOTEKACT B
HeUTpanpHOU cpeje (peakius Baruepa).
3H2C=CH2+ 2 KMnO4 + 4H20 — 3 HOCH2—-CH20OH + 2 MnO2 + 2 KOH
Kéctkoe okucnenue npoBoautTca kKucibiMu pacTtBopamMu KMnO4umu K2Cr207 npwu
HarpeBaHMH.
5H2C=CH2 + 8KMnO4 + 12H2S04 — 10HCOOH + 8MnS0O4 + 2K2S04 + 12H20
[Ipn mnpomyckaHWW aJKEHOB 4Yepe3 pAacTBOp TIEpMaHTaHaTa Kaimus HaOIromaeTcs
MCUYE3HOBEHHE MAIMHOBOM okpacku KMnO4.

AJIKEHBI TOPSAT HA BO3/YXE CBETSIINMCS IJIAMEHEM.

C2H4 +302 — 2 CO2 +2 H20

Peaknum mnoauMepu3amuM C ydyacTHEM aJIKEHOB MOTYT MPOTEKAaTh IO
paguKaIbHOMY WJIM MOHHOMY MEXaHU3MaM M JIeKaT B OCHOBE MPOMBIILICHHOTO CUHTE3a
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IMOJIMMCPOB. B O6H.[€M BHUJC CXCMY IMOJUMCEPHU3AHUHN ITOJIUITHIICHA MOKHO HPCACTABUTH

TakK:
{H,c—cr)-

ITosryyeHue ¥ NpUMEHEHUE AJTKEHOB.

I‘IHQCZCHQ

B npoMBIIIIEHHOCTH aJKEHbI MOIYYaloT MyTEM KaTaTUTHUYECKOr0 IETUAPUPOBAHUS
QIKAaHOB W TEPMHYECKUM KpPEKHMHroM HedTenpoaykroB. B mabopartopuu ajikeHbI
MOJIYYarT JIeTUpaTalyeld CIUPTOB, MPOBOJAS €€ HArpeBaHUEM B MPUCYTCTBUHM CEPHOU
KHUCJIOTHI.

. _
- HQC—CHQ"' HQO
JlercTBruEeM CIMPTOBOrO PACTBOPA MIEIOYH, HIMHKOBOW MbUIM HA
raJlOr€HONPOU3BOIHBIE AJIKAHOB TAKKE MOKHO IOJIYUYUTh AJIKEHBI.
CH, - CH, +NaOH CH,=CH, + NaCl + H,0
H I

C,HsOH

Jleruaparaius U IeTUIpOTraJoTeHUPOBaHUE CITUPTOB OCYIIECTBIISICTCS 10 MPABIITY
3aiiieBa:  aToM  BOJIOpoAa  OTHICIUIAETCS  MPEUMYIIECTBEHHO  OT  MEHeEe
TUJPOTCHU3UPOBAHHOTO aTOMa yTriiepo/a.

H,SO
CH; -CH - CH, ——= CH; - CH=CH, + H,0

Haubonee mmpokoe NpUMEHEHHE B MPOMBIIIJICHHOM OPraHUYeCKOM CHHTE3€
HaxOJST NEPBbIE MPEACTABUTEIN TOMOJIOTHYECKOTO PsAZla AIKEHOB — 3THJICH, MPOITUJIEH U
OyTUJIEH, KOTOPBIE MOIYYaloT PU KpeKuHre HepTu. OHU CITyKaT UCXOJHBIM CHIPHEM IS
MOJIyYEHHsI CIUPTOB, XJOP3aMEIIEHHBIX YTJIEBOJOPOJOB, aJbJAETHIO0B, KETOHOB,
KapOOHOBBIX KUCHOT. [loAMATHIIEH, MONUIPONWICH, MOIUCTUPON — TMOJUMEPHl —
MHOTOTOHHQXHBIE MIPOAYKTHI, NOJYYEHHbIE OJIUMEPHU3ALNEN AITKEHOB.

dusnuyeckue 1 XUMHYECKHE CBOMCTBA AJIKHHOB.

Hanuuue TpoifHOM CBsSI3U B MOJIEKYJIaX aJKUHOB OMPEACISIET UX CKIOHHOCTH K
peakiusaM npucoeauuerus. O HaKko, B OTJIUYUE OT AJIKEHOB, MOT'YT MPOTEKATh U PEAKIIUH
3aMEIICHUs] «KHUCJI0ro» aroma Bojgopoaa. [Ipucoenquuenue no tpoiiHou cBa3u. Bonopon,
XJIOp ¥ OpOM IIPUCOSAUHSIOTCS K ankuHaM B e ctaguu. HC=CH + H2 — H2C=CH2;
H2C=CH2 + H2— H3C — CH3 Karanu3aTtopamu ajis npoiecca ruJIpupoBaHust Ciayxa T
HMKEJIb, IIJIaTUHA U NaJJIagui.

X X
+X,
HC=CH +X, H$=CITH - H?*?H
X X X X
rae X=Cl, Br

["asioreHBO10pO/IbI MPUCOEAUHSIOTCS K aJIKUHAM C 00pa30BaHUEM rajJOreHajJIKeHOB,
a 3aTeM JWTraJOoreHAIKaHOB. I[IpucoenuHeHne K HECHMMETPUYHBIM AJIKMHAM HJIET I10
npaBuily MapKOBHUKOBA.
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CH;-C=CH H_Cl_‘ CH; -CCl=CH, H—Cl- CH; - CCl, - CH,4
AIIETHIICH B3aMMOJCHCTBYET C BOJIOM B MPHUCYTCTBHUH COJICH PTYTH, 00pasys
aneranpaeruy (peakuus Kydeposa).

2 [
HO=CH+ HaO — & l-l;(@?H . :
BIANGS ¢ X

BHHIIOBBIH CIIHPT
(enom)

MoJieKyJibl ATKMHOB MOTYT pE€arupoBath JPYT C IPYyroM, oopa3ysi AUMEPbl U TPUMEPHI.

2CH=CH *=> CH=C CH-CH,

CH

Y.
w?

- —
Hosen
Peakuuu 3amemeHusi. ATOM BOJOpOJa B MOJICKyJe aleTWieHa obJianaer

«KUCIIBIMH» CBOMCTBaMH, TaK KakK JJIEKTPOHHAas IUIOTHOCTh 1o cBs3u C—H cumbHO
CMEIleHa K aToMy yriiepoga. JTo  OOYCIIOBICHO  BBICOKMM  3HAuYCHHEM
3JIEKTPOOTPULIATEIBHOCTH SP-THOPUAHOTO atomMa yriepona. «Kuciblii» arom Bomopozna

CIIOCOOEH 3aMeIaThcsl Ha MEeTall IO ICHCTBHEM COJIeH PTyTH, MeIH, cepedpa, a TaKkKe
METAJUIMYECKOTO HATPHSL.

HC=CH + 2 [Ag(NH3)2]OH — Ag — C=C — Ag | + 4 NH3 + 2 H20
CH3 — C=CH + [Cu(NH3)2]OH — CH3 — C=C — Cu| + 2 NH3 + H20

OOGpa3yromuecs: aleTUICHUIbl HEYCTOMYMBBIC BEIECTBA, pa3Jlaralolirecs co
B3PBIBOM.

Peakiuu oxuciaeHUs ¢ yyacTHEeM aJKMHOB MPOTEKAIOT TPYAHEE, YEM C AJIKEHAMHU.
OOecuBeuriBaHUE pacTBOpa MEepMaHraHaTa Kajius MOJA JEWCTBHEM AaJIKUHOB MOXHO

paccMaTpuBaTh KaK KAU€CTBEHHYIO PEAKIINIO HA TPOMHYIO CBS3b.
0

ok

| o TKOH+ MnO,|

=

HC=CH + KMI’]O4 + Hzo

-
OK
OKCOIAT Kamus

AJIKMHBI TOPAT KONTAIIMM TUIAMEHEM Ha BO3AYyXe, B MPUCYTCTBUM KHUCIOPOJa
MIPOUCXOIUT TMOJIHOE CrOPaHUE /10 YIIEKUCIOro ra3a v BOJIbl, SPKOCTh IUIAMEHU HCUe3aeT.
Temneparypa miamenu nipu 3tom aocturaet 28000C. 2 C2H2 +5 02 =4 CO2 + 2 H20.

l'[o.ﬂyqemle U MIPUMEHEHUE AJIKHHOB.

B npoMbIIUIEHHOCTH U B J1a0OpaTOpPHUM alleTUIIEH MOIy4yatoT 00paboTkol kapOuaa
KaJILIUS BOJIOM.
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CaC2 + HQO

HC=CH + Ca(OH),

JIpyruM NpOMBIIUIEHHBIM CLIOCOOOM SIBJISIETCSI TUPOJIM3 METaHA, POBOIUMBIN MIPU
temneparype okosio 15000C. 2CH4 — CH=CH + 3H2

B nabopaTopuu ankuHbl MOIYYar0T AEHCTBUEM CIMPTOBOIO PACTBOPA LIEIOYH IIPU
HarpeBaHUM Ha JUTAJIOT€HAIKAHBI.

CH3-CHBr-CH2Br + 2 KOH — CH3-C=CH + 2 KBr + 2 H20 CH3-CBr2 —CH3
+ 2 KOH — CH3—-C=CH + 2 KBr + 2 H20

AHCTI/IJIGH INPpUMCHACTCA JIA CBAPKU W PE3KKU MCTAJIJIOB. A Takxe CIIYKUT
HCXOAHBIM CbIPBEM JJIA CHHTC3a PA3JIMYHBIX OPraHUYCCKUX COGHHH@HHﬁI YKCYCHOT'O
aJlpACcTruaa, YKCYCHOﬁ KHCJIOTEI, BUHWJIAL€TaTa, U30IIPpCHA, AKPpHUJIOHUTPHUJIA.

dusnyeckue CBOWCTBA 0€H30J1a M €ro0 TOMOJIOT0B.

benson npencraBnser coboit OECIBETHYIO KUIAKOCTh C XapaKTEPHBIM 3allaxoM, He
pactBopumMyto B Bojie, T kumn.= 800C, T mn.= 50C. benzon snoBut. 'omonoru GeHzoina
MPEACTABIIAIOT COOON TaKXe OECIIBETHBIE, CHIIBHO MPEIOMIISIONINE CBET KUAKOCTU. OHU
HEPaCTBOPHUMBI B BOJIE, HO XOPOIIIO PaCTBOPUMBI B OPTaHMYECKUX pacTBoputensx. [Ipu
ATOM CaMU SIBJISIFOTCS PAaCTBOPUTEISIMH JUIsl MHOTHX BellecTB. JIETKO BOCTUIAMEHSIIOTCS U
TOpsT SAPKUM, CHJIBHO KONTSAMIMM IutameHeM. C BO3ayXOM 00pa3yroT B3pBIBOOMNACHBIC
CMECH.

XuMHn4eckre CBOMCTBA APEHOB.

XUMHUYECKUE CBOMCTBA apOMAaTUYECKUX COCTUHEHUW OMNPENCNAIOTCS HaJIUYueM
AIIEKTPOHHOM TT-CUCTEMBI, KOTOPasl IeiaeT MOJIeKyTy cTabunbHoi. [ToaToMy OeH3011 U ero
TOMOJIOTH, B OTJIMYME OT HEHACBILIECHHBIX COCIMHEHUN, [IOUYTH HE YYAaCTBYIOT B PEAKIUAX
MPUCOCIMHEHUS, & XapAaKTEPHBIM JJII HUX THIIOM PEAKIUHA SBISICTCS DJIEKTPOGUIHLHOE
3aMelIeHrue aTOMOB BOJIOPO/Ia B OEH30IbHOM KOJiblie. Peakiinu 3Toro Tumna noguuHsoTCs

E

o011IeMy ypaBHEHHUIO:
\ . .

TT-KOMILIEKC T-KOMITJIEKC

Ha nepBoii cranuu peakuuu B KaueCTBE MPOMEKYTOUHOrO MPOAYKTa 00pa3yeTcs
JIOHOPHO-AKIENTOPHBIN TT-KOMIUIEKC, B KOTOPOM apoMaTH4ecKas cucTemMa OeH30JbHOTro
KOJbLIa coxpaHsercs. Ha BTOpo#l cTaguu T-KOMIUIEKC MPEBPAIIAETCS B G-KOMILIEKC,
KOTOPBIN CTaOWIM3UPYETCS, MPEBpAIlasiCh B apOMAaTUYECKYIO CHCTEMY, B PE3yibTare
OTWICIUICHHUS] MPOTOHA. Yaiue BCEero Craauei, ONPENeISIOIIE CKOPOCTh PEAKINH,
ABJIsIeTC 00pa3oBaHue G-KomIuiekca. Hanbomnee BaXXHbBIMU peakusiMU 31€KTPOGUIBHOTO
3aMelIeHUs SIBJIAIOTCA TAJIOT€HUPOBAHUE, HUTPOBAHUE, CYJIb(PUPOBaHUE, AKUITUPOBAHUE
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u anuirpoBanue. ['aoreHupoBanue (XJIOpUpOBaHUE, OPOMUPOBAHUE) OCYLIECTBIISIETCS B
OPUCYTCTBUHM KaTalW3aToOpa, BBI3BIBAIOIIETO MOJSPHU3ALMUI0 MOJEKYJIbl TajoreHa ¢
oOpa3oBaHUEM JJIEKTPOPUIBHONW YacTHIIbl, AaTaKyloleHd OEH30JIbHYI0 T-CUCTEMY.
Haunbonee pacnpocTpaH€HHBIM SIBJISIETCS CIydall aklIEeNTUPOBaHUS aHHOHA, KOTJa
HOJSIpU3alUsl  OCYLIECTBIIETCS ~ JEHCTBUEM  TaJlOTEHUJOB  KOOPAMHALMOHHO
HEHACBIICHHBIX (MMEIOIIMX IyCThle KBAHTOBBIE sSUeiiKku) ameMeHTOB — o0biuHO FeCl3,

FeBr3, AICI3.

Brl— Br: + FeBr;——=Br" + [FeBr,]”

Br

FeBry
+Br, + HBr

OpombeHzon

HutpoBanue 6eH30i1a IPOBOJAT CMEChIO KOHIIEHTPUPOBAHHBIX CEPHON M a30THOM
KHUCIIOT (HUTPYIOIIEH CMeChI0). B cMecH KUCIIOT yCTaHaBIMBAETCSl paBHOBECHE:

HNO; + 2H,SO4 — NO: + + H30" + HSO4 — . B kauecTBe HUTPYIOIIETO areHTa
BbIcTynaeT yactuma NO2 + .

NO;

+ HONO, H,80, (xon.)

(KOHIL) +H0

HUTPOOEH30M

OOpasyronuiics HUTPOOEH30J1 — TsDKENas >KEeNTOBaTas >KUAKOCTh C 3alMaxoM
roppkoro MuHjans. CynbdupoBaHue O€H30a OCYIIECTBISETCS HarpeBaHUEM C
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM (JIydllle «IbIMSIICH», 0JIeyMOM). Y CTaHOBJICHO,
yTO cynbdupytromei yactuiei seusercs SO3. Jlannas peakius oOpaTuma.

SO;H
+  HyS04 ©/ +H,0
JIBIMSILIAst <

Hensoacyb(POKHEIOTa

3amMelieHre atoMa BOJOpO/a Ha aJKWIBHYIO WM allMJIbHYIO TPYIIY MPOTEKaeT B
MPUCYTCTBHUH TEX K€ KaTan3aTopos, 4to u rasorennpoBanue (FeCl3, FeBr3, AICI3). Otu
MPOIECCHl HOCAT HA3BaHMs aTKUIMPOBAaHUS M anunupoBanus no Opunenro-Kpadtcy. B
KayeCTBE ATKUIUPYIONINX areHTOB HCIOJB3YIOTCS AIKHITAIOTEHUIBl, a B KadecTBe
AIMITMPYIONMUX — TaJOTCHAHTHAPUABl M aHTHIPHUABI KapOOHOBBIX KHUCIOT. B obomx
cllydasx B HPUCYTCTBMM KHCIOT JIbiouca oOpa3yroTcs KapOKaTHOHBI, UTPAIOIINE POJb
anekTpoduia B peaknusx 3amemenus. C2H5C1 + AICI3 — C2HS + + AlCl4
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CH,CHy
AICL -
@ F CHACHACl —— @'/ +HCI

ITHGEH30N

CH;COCI + AICl; — CH3CO" + AICl,

g
0 C—CH;
! (‘th'// L, +HCI
"

aueTopeHon

JleiicTBuEe rajoreHoB Ha Toiyos B mpucyTcTtBuu kKaramuzaropoB FeCl3, FeBr3,
AICI3 npuBoaut k Oojee JETKOMY, MO CPaBHEHUIO C OEH30JIOM, 3aMEIIEHHI0 aTOMOB
BOJIOPOJIA B KOJIBLIE B OPTO- U Iapa-IIOJIOKEHUS.

CHj, CH; CH,4
Br
FeCly
+2Br, —— +
-2HBr
Br

DOnekTpopuiIbHOE 3aMEIEHWE B  MOJIEKYJe HHUTPOOEH30Jla, COEAMHEHUS,
COJIEprKallleTo 3aMECTUTEIL BTOPOrO poja, MPOTEKAaeT MeAJIeHHee, YeM i1 OeH30a, IpH
ATOM 3aMeIIaeTCsl aTOM BOJOPOJia B META-TI0JIOKEHUU OTHOCUTEILHO HUTPOTPYIITIHI.

NO,
HNO3 Brz
~TH,50, 2S04 FcBr;
Br

CBoOoaHOpaANKaIbHOE 3aMelleHrne B 00koBoi nienu. [Ipu neficTBUM Ha TOMOJIOTH
OCH30JIa TAJIOTEHOB HA CBETY WJIM NMpU HarpeBaHuu (6e3 m00aBICHHUS KaTalH3aTOPOB
FeCl3, FeBr3, AICI3) npoucxoauT peakiusi 3aMEIIeHHs BOIOPOa MPH 0.-aTOMe yTrieposa

OOKOBOM IIEIIH.
CH; . CH,-Br
©/ +Bry  Tmr O

OersndpomMm

CH;

CH>,—NO,
120 °C
FHONO, =70
pasgas. "2

(eHHHITPOMETAH

Peaknun npucoenunenus. llpucoenvHenue BoAOpoAa K MOJEKyJie OeH30ja
(rugpupoBaHu€e) oOcyUIeCTBiIsieTCs B HOpucyTcTBUM Karanuszatopa (Ni, Pd) npu
MOBBIIICEHHON TemriepaTtype U JaBieHuu. [Ipuyém mnpucoennHeHre NEpBOM MOJIEKYJIbI
BOZOpo/ia TpeOyeT HaumOOJBIIMX JHEpro3arpar, TaK Kak CBSA3aHO C HapylIEHUEM
apoMatnyHocTH. [locnenyromee NpucoeIMHEHUE TPOTEKAET JIETYE.

Ni/Cr,O4
*H 2000 3MITa, 200 °C

LHKJIOTeKCaH
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[IpucoeanHenne xjiopa OCYIIECTBISETCS MOJ JCHCTBHUEM YIbTPaPHOIECTOBOTO
oOJy4eHHUs Ui Ha SIpKoM cBeTy. OOpa3yeTcsi reKcaxJIOpLHKIOreKCaH.

Cl
© Cl Cl
hv
+Cl,—
Cl Cl
Cl

1,2,3.,4,5,6-reKkcaxytopIHKIIONeKCaH,
reKcaxJIopan

Peakiuu okucnenus. beH3os1 ycTOMYMB K TEUCTBUIO BOJAHBIX pacTBOpoB KMnO4 u
K2Cr207. Y romosnoroB 6eH3051a O0KOBas ENb OKUCISAETCS 0 KapOOKCHIIBHOM TPYIIIIbI,
HE3aBUCHUMO OT JUITMHBI 3TOM LIeTH o0pa3yeTcst OeH30lHas KUCIOTa.

CH;
//,O

c
“oH

+ KMHO4 + ”2804 K-S0
- Kopd0y
- MnSO,

-H,0 g
- OeH30ifHad KHCI0Ta

Honyqe}me U MIPUMEHEHHNE apOMATUHYECCKHUX YIJIEBOI0POI0B.

KokcoBanue kaMeHHOTO yriif. DTOT MPOLIECC UCTOPUUECKH ObLIT MEPBBIM U CITYKUIT
OCHOBHBIM HUCTOYHHKOM OeH301a 10 BTopoit MupoBoii BoitHbl. B HacTosimiee Bpems 1015
OeH30Ja, MoJlydaeMoro 3TuM crnocobom, meHee 1 %. Karamutuueckuit pudopmusr
O€H3MHOBBIX (pakiuil HehTU. DTOT NpoLECC SABISIETCS OCHOBHBIM HCTOYHUKOM O€H30J1a B
CIIA. B 3anaanoii Eponie, Poccun u AAnonunn 3tum criocobom nomydarot 40-60 % ot
oOuiero konuuecTsa. B nmpornecce kpome 6eH3051a 00pa3yroTCs TOJIYO0JI U KCUJIoJbl. BBuay
TOTO, YTO TOJIyOJl OOpa3yeTcsl B KOJUYECTBAX, MPEBBIILIAIOIINX CIIPOC HAa HETO, OH TAKXKE
YacTHMYHO mepepadaThiBaeTcsi B OEH30J WM cMech OeH3ona W KcuiosioB. [luponus
OCH3MHOBBIX M OoJiee TsHKENbIX HepTsAHbIX Gpakuuid. JJo 50 % OeH3zosa mpou3BOaUTCA
»TuM MeTojoM. Hapsany ¢ GeH3onoM o0pa3yroTcs TOMyoJl M KCHUJIOJbL. B HeKoTophIX
Cllydasx BCIO 9Ty (DpakLMIO HaNpaBIsOT Ha CTAJAMIO JEAIKWIMPOBAHUSA, TJ€ U TOIYONI U
KCUJIONBI TpeBpamaioTcs B O6enzon. Emeé omun cmoco0® monydeHuss OeH3071a OTKPBUI
pycckuii xumuk-opranuk Hukonaih JImutpueBnu 3enunckuil. Ilpu mnpomyckanuu
aneruieHa Hal packainéHHbIM 10 600—-650 °C akTUBHPOBAaHHBIM YIVIEM MPOUCXOAUT €TO
TpuMmepH3auus U oOpa3yeTrcss O€H30J. DTOT NpoLecC MNOJYy4YHJI Ha3BaHUE pEaKIHUU
3ENMHCKOTO.

C (aktnBup.)

CH 650 °C

beH30i1 MUPOKO NPUMEHSIETCS B IPOMBILIJIEHHOM OPraHUYECKOM CHHTE3€ CTUPOJIA,
KyMousa, ¢eHona, aHuinuHa, (raneBbix KUCTOT. OH CIYKUT HCXOJIHBIM CBHIPbEM IS
MPOM3BOJCTBA KpAaCOK, JIEKAPCTB, B3pBIBUATBHIX BELIECTB, IECTUUUIOB U T.A. Ero
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NPUMEHSIOT KaK PaCTBOPUTEND U 100aBKy K MOTOPHOMY TOIUIMBY. TOIyO0s HCIIONB3YIOT B
OCHOBHOM KakK pAacTBOPHUTEIb M KakK MCXOJHOE BEIIECTBO B cuHTe3e 2.,4,6-
TPUHUTPOTOIIyOJIa (TPOTHUIIA).

dusnyecKue CBOMCTBA CIMPTOB.

Huzmme cnuptel npeacTaBisiioT cOOOM KMIKOCTH C XapaKTEpHBIM 3allaxoM U
OOXUTaroUIMM BKYCOM, BBICHIME CIHPTHI — TBEpAbIE BemlecTBa Oe3 3amaxa. Hanuuwe
MEXMOJIEKYJIIPHBIX BOJOPOJHBIX CBSI3€l, OOpa3yIOLIUXCS MEXAY THIAPOKCUIbHBIMU
rpynnaMy pasHbIX MOJIEKYJ, 0OYCIOBIMBAET BBICOKHE TEMIIEPATyphbl KUIIECHUS HU3LIUX
CIIUPTOB IO CPABHEHMIO C JIPYTMUMU COEIMHEHHUSIMU OJM3KON MOJEKYISpPHOW MAacchl, a
TaKXe IMPEBOCXOAHYIO0 PACTBOPUMOCTh HU3IIUX CIIUPTOB B BOJIE.

R
R

b H—0T
‘/H 0-—H o\R -
Husmme cnupTel CMENIMBAIOTCS C BOJAOM B JIHOOBIX

cooTHOIIEHHIX. C yBETMYEHUEM YIIEBOAOPOIHOIO paJnKaia, UMEIOIIEro TuapoPpoOHyI0
PUPOAY, PACTBOPUMOCTh CIIMPTOB B BOJI€ YMEHBUIAETCS, NPHUOIMKAsCh K 3HAYCHUSIM
COOTBETCTBYIOIIMX YTJIEBOJOPOIOB, KOTOPHIE B BOJE IMPAKTUYECKH HE PACTBOPUMBL.
MHoroaroMHsle CIUPTHI IPEKPACHO PACTBOPUMBI B BOJIE.

XuMH4YecKne CBOCTBA CIMPTOB.

CnupTel HMMEIOT 4YeThIpE PEAKIUOHHBIX LEHTpa: | - JIOBOJIBHO NOJISPHYIO,
MPOTOHU30BAaHHYIO CBA3b O-H, Ha KOTOPOH MPOUCXOAAT MHOTHE PEAKIIMU, aHAJIOTUYHBIE
peakuusm H20; 2 - cmabononspuyto cBsizb C-O, Ha KOTOpPOW MPOXOAST peaKkuu
3amenienus O-H rpynmer; 3 - cBasu C-H B ankuibHOM rpynne, KOTOPbIE MOTYT
IIOJIBEPraThCsl OKUCIECHUIO WU JETHIPUPOBAHNIO; 4 - HENIOACIIEHHBIE IIEKTPOHHBIE Mapbl
aToMa KHCIJIOpPOJa, CIIOCOOHBIE BCTyNaTh B JIOHOPHO-AKLENTOPHOE B3aUMOJIEUCTBHUE C
KHCIIOTaMU U COJISIMU MeTAJI0B. KHCIIOTHO-O0CHOBHBIE CBOMCTBA. OJTHOATOMHBIE CIIUPTHI
— HEWTpajbHbIE BeUIECTBA. B MX NMpUCYTCTBUU COJAEp’KaHWE HMOHOB BOAOPOJIa B BOJE
NpaKkTUYeCKHu He wu3MeHsercs. Ilyrem B3aMMOIEWCTBHS CHUPTOB CO IIEJIOYAMH
MPUTOTOBUTH PACTBOPHI AITKOKCUOB IIEJIOYHBIX METANIOB 3aMETHOM KOHIIEHTpAIMu HE
yaaércs. [ToaToMy nocliiefHuEe MOJy4aroT peakiueil CIUPTOB CO MIEIOYHBIMU METAJIJIaMHU.
Kak cnabbie O-H-KuCIOTBI, CHUPTBI TaKKe pPEarupyroT €O IMIEIOYHO3EMEIbHBIMU
MeTalIaMH, AJIFIOMUHUEM, TAJUIMEM U TAJUIMEM C 00pa30BaHUEM MOHHBIX U KOBAJIEHTHBIX
QJIKOTOJISITOB.

2 C2H50H + 2 Na— 2 C2H50Na + H2
6(CH3)2CHOH + 2 Al — 2 [(CH3)2CHO3Al + 3 H2

B MPUCYTCTBUH CJICAOB BJIaI' aJIKOT'OJIATHI JICTKO THAPOJIN3YIOTCA KaK COJIM OYUCHDb

CJa0BIX KUCJIOT:
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RONa + H,0 R -OH + NaOH

MHuoroaromMubie CUPTHl 007aat0T OOJBIICH KHUCIOTHOCTBIO MO CPaBHEHHUIO C
OJTHOATOMHBIMH, & I10 CBOMCTBaM B 3HAYUTEJIbHON CTENEHHW HAIIOMUHAKOT OJTHOATOMHEIE,
IpU4€M B peaknMy MOIYT BCTYIIaTh OJIHA WJIM HECKOJIBKO THIPOKCWIBHBIX TPYIII.
MHoroaromMHble CIUPTHl 00Pa3yOT C THAPOKCHIAMU HEKOTOPBIX TSXKENBIX METAIIIOB B
LIEJIOYHOM CPEZie XENaTHbIE COCANHEHN S, UMEIOIINE XapaKTepHOE OKpalIuBaHue. /Janusie
peaKuy MOTYT OBITh UCIOIb30BaHbl KAK KAUECTBEHHBIE.

777777777 ) H
CH,-OH L OH_HO-CH CHy-G. oG

Cu_
CH-0~ 0-CH;

H

stineHrnuKosaT meau (11),
APKO-CHHHH

[To ananoruum ¢ BOAOW CIMPTHI, KAK OCHOBaHUS (00Jiee CHIbHBIE, YeM BOJIa U3-32
BIIMSHUSL AJKWIBHOTO 3aMECTUTENsA), B NPUCYTCTBUU CHIbHBIX H-KkucioT o00pa3yror
OHMEBBIE COJIU.

@

N @ o
H-O~H+ HCl H-O—H| +Cl
H
KaTHOH
FI/[,ILPOKCOHHH
3 @ o
CH3—O—H+HCI Hy-O—H +
H

KaTHuOH
METHITOKCOHHMA

3amenieHne THAPOKCWIBHOW rpynmnbl. BaxkHOW peakuueidl COUpTOB SBISIETCS
3amemienne OH-rpynnel Ha ranoreH. CymectByeT OONBIIOE YHCIO METO/0B
OCYILECTBJIICHUS JAHHOM PpEaKUuU, KOTOPBIE OTINYAIOTCS CTEPEOCEIIEKTUBHOCTBIO M
BBIXOJIOM OCHOBHOTO NPOJAyKTa. B kadecTBe mnpumepa MOKHO NPHUBECTH PEAKIUIO
MOJTYYEHHUS] ATKUITAIIONEHUJ0B U3 CIUPTA U TaJOT€HOBOIOPO/IOB.

ROH + HHal — RHal + H20

PeaknmonHast  cmOCOOHOCTH  TaJIOTEHBOJOPOJOB  YMEHBIIAETCS B psay
HI>HBr>HCI>>HF. Cxopoctb peakuuu ¢ HF ciumkom Mana i1st mpssMoro npeBpalieHus
cnupToB B ankuiadropuabl. CKOpPOCTh pEaKIMHM 3aMEIICHHUS PE3KO CHHUXKAETCA B PAIY
TPETUYHBI>BTOPUYHBIN>TIEPBUYHBI  cupT. Kak w® B cioy4yae  ajgkaHOJIOB,
TUIPOKCOTPYIIBI MHOTOATOMHBIX CITUPTOB MOTYT OBITh 3aMEIICHBI.

.. ®H

CH,-OH e CH,-Cl
e CH,-O 2

HRTT I o i —

CH,-OH CH,-O O CH,-0H
2-XJI0p3TaHOI,

XJTOPTHJIPHH
3THIIEHTTIHKOIIA
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B3aumopeiicreue ¢ kucaoramMu. CnoupTel, Kak OJHOATOMHBIE, TaK U
MHOTOaTOMHBIE, 00pa3yIOT C KHUCIOTaMHU CIOXHBIe 3(uphl. JlaHHas peakuus Mmoxyduiia
Ha3BaHue Hrepuukanuu. C KapOOHOBBIMH KHUCIOTaMHM pEAKIUs ATEpUPUKALMU
MPOTEKAET M0 YPaBHEHUIO:

0
A H" 0
CHy—=C{ "+ H0—CH,~CH; (H] CH_;fC// +H,0
HOH 0—CH,—CH,
ATHIIALIETAT,
ITUNOBLIH YpUp

YKCYCHOH KHMCIJIOTBI

C HeopraHMYeCKUMU KUCJIOPOACOICPKAITUMU KUCIOTaMu (a30THOM, CEPHO,
dbocdopHOl U 1p.) B3aUMOJEHCTBUE MTPOTEKAET aHAIIOTMYHO:

R—OH+HO-NO,————= R—0-NO,

-H,0
- anKuJIHUTPar
CH,-OH CHy-0-NO,
CJTH—OH+ HO-NO, —-5™ CH—O0-NO,
CH,-OH "~ CH,-O-NO,
TPHUHHUTPAT
raneprHa

Odupbl a30THON KUCIOTHI JIETKO B3PBIBAIOTCS, OCOOCHHO 3(UPHI MHOTOATOMHBIX
CIIUPTOB, B YAaCTHOCTH, TPUHUTpOTJIMLEPUH. Jlermaparauus crnuptoB. Jlerumaparanus
CIIUPTOB MPOUCXOAUT MPU HArPEBAHUU C KOHIIEHTPUPOBAHHOW cepHOU miu (HochopHOU
KHUCJIOTOM

1 o HY fast - -H>0, slow -H", fast
R'CH,CHR? =—=R'CH,CHR"
-H 2

OH O,

® )
R'CH,CHR? R'CH=CHR?

[lepBruyHBIE CIUPTHI MPU B3aUMOJIECHCTBUU C CEPHOM KHUCIOTOH JIETKO O0pa3yroT
10J1y3(Upbl CEPHON KUCITIOTHI, IOATOMY 3JIMMUHUPOBAaHUE (OTLICTNIEHUE) MPOTEKAET B JIBE
CTaJlUN.

<] =]
RCH,CH,OH + H,80, <===== RCH,CH,0H, HSO,

=4 @
HSO, + RCH,CH,0H, — RCH=CH, + H,580, + H,O

Peakuu B MaHHBIX YCIOBUSAX MPOTEKAOT ipu Temmeparypax 170—-190 °C, B Gonee
MsArkux ycsoBusax npu 130—140 °C npenMyecTBEHHO NOJMy4aroTCsl IPOCThIE 3(PUPHI.

2CHCH,0H — 80 BYC - o, CH,-0-CH,CH;

Jns BHYTpU- W MEXKMOJICKYJISIPHOW JeruapaTaldd CIOUPTOB, OCOOEHHO B
MPOMBIIIJIEHHOCTH, BMECTO CEPHOM KHUCIIOThI UCIIOJIB3YIOT O€3BOJIHYIO OKUCH ATFOMHUHUSL.
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['eTeponuTryeckas KaTaauTAYECKas IeTUIpaTalys IEPBUYHbBIX, BTOPUYHBIX U TPETUYHBIX
CIUPTOB HaJl OKUCHIO amoMuHUS Tipu 350—450°C npuBOAUT K 00pa30BaHUIO aJIKEHOB.

AbLO;

CH,=CH, + H,O
360°C

CH;CH,OH

[Ipn nperuppaTanuu STUICHIJMKOIS B 3aBUCUMOCTH OT YCJIOBHM IOJIy4arOT

pa3nuYHble COEJAMHEHMsS, CpPEOu KOTOPHIX OOBIYHO OTCYTCTBYET OJTHIICHOKCHIl —

npeanojaaraeMblii IPOAYKT BHYTPUMOJIEKYJIIPHOTO OTLIEIUIEHUS BOJIbI. Tak HarpeBaHue C

pa30aBIEeHHON CEpHOM KUCIOTON MPUBOIUT K MEKMOJCKYJSIPHOMY OTIHICTUICHUIO JIBYX
MOJIEKYJI BOAbI U 00pa30BAHMIO JHOKCAHA.

O
CH,-OH H,S0,
e am ()
CHQ-OH -
O
1, 4-auokcan

['muniepun  Tpu  HarpeBaHWW, OTHIEIUISS JBE MOJIEKYJbl BOJBI, 00Opasyer
MPOCTEUITNH 0, 3-HEHACHIIIICHHBIN aTbJICTU]] — aKPOJICHH.

CH,-OH
. o)
Z
CH-OH  — 0 CHQICH-C\H
CH,-OH
TTALEPHH AKPOIIEUH

Oxuciaenune cnupToB. OKHCIEHNE IEPBUYHBIX CHUPTOB B aJIbJAETHU/IbI U BTOPUYHBIX
B KETOHBI SIBJIIETCS OJHUM W3 BaXHEHUIIMX MpeBpanieHUil (YHKIMOHAIBHBIX TPYII U
OLICHKOM M30MpaTENbHOTO ACHCTBUS OKUCIUTENBHOTO areHTa.

RCH,OH 101, rcomH

O
RICHOH)R? —2 > R'-C</(,),

Rg

TpernuHbple cIUPTHI B OOBIYHBIX YCIOBHUSIX HE OKHUCISIIOTCSA, @ B OYEHb KECTKHUX
YCIOBHUSAX HMX OKHCIECHHE CONPOBOXKIAETCS IECTPYKLMEH YIVIEpOAHOTO ckenera. [l
OKHUCJIEHHMSI CIHMPTOB HamOoJee IIMPOKOE NPUMEHEHHE HalUIM pPEeareHTbl Ha OCHOBE
IIEPEXOHBIX META/UIOB — IpOoU3BOaHbIE Xpoma VI, mapranua VII m IV. Peaxuuu
KoMILIekcooOpazoBanusi. CHnuUpThl MOTYT KOOPAWHHUPOBATHCA COJSIMH  METAJUIOB,
Hanpumep:

CoSO4(1) + nC2H50H « [Co(C2H50H)6] 2+ + SO4 2-(n-6)C2H50OH
B pesynbTaTe 00pa3yroTcs TaHOJBHBIE COBBATOKOMITIIEKCHI.

IHosryyeHue cnmpToB.
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MeraHon noay4daroT W3 HOpupogHoro rasa. Cmech MeTaHa M BOJSHOIO Iapa
IIPOITYCKAIOT HAJ| HUKEJIEBBIM KaTaJIM3aTOPOM IPH MOBBIIIEHHOM JaBiieHuH. [lomyyaercs
cunte3-ra3 (cmech CO u H2). Cunres-ra3 nponyckarT HaJl OKCUJaMU XpOMa, IMHKA WK
Menu npu temneparype okosno 3000C u nonyyaror meranos. CH4 + H20 = CO + 3H2 CO
+ 2H2 = CH3OH [ns monydeHus] 3TUJIOBOTO CIUpTA MpUMEHseTCS (epMEHTAaTHBHOE
Opo’keHHe caxapcoAeprKalluxX MPOAYKTOB: 3epHa, KapTodess, OTXOJ0B caxapoBapeHus,
COKOB IUIOJOBBIX KyJbTyp. [l TEXHMUYECKMX LEJNed HCHONb3YIOT LEIUII0I03y H
npeBecuHy. BoJlHbIE CMECH CaxapUCTBhIX BEIIECTB CMEIIMBAIOT C JPOKKAMHU, KOTOPHIE
COpaXMBAOT IJIIOKO3Y 10 3TUJIOBOTO CIUPTA U YTIEKHUCIOT0 Tasa.

CsH 1206 — 2CH3;CH,0H + 2CO;,

Bonbliryto yacTh TEXHUUECKOTO ATaHOoa NoJyvatoT ruapatanuei npu 250— 300 °C
u gaBnenun 7—8 Mlla B npucyrctBun kucinotel. H2C=CH>+ H,O — CH;CH>OH

KucnorHo-kaTanuTHueckas ruipaTanus aAIKEHOB JIEKUT B OCHOBE IIPOMBIIIVIEHHOTO
crioco0a Moyly4eHus 3TaHoJa U3 3TUJICHA U MPONaHoia-2 u3 nponuieHa. s nomyueHus
JIPYruX CHOUPTOB 3TOT METOJ MMEET BECbMa OrPaHUYECHHYIO 00JacTh NPUMEHEHUS,
IIOCKOJIBKY T'HApAaTalys aJKEHOB YacTO COIPOBOXKIACTCS M30MEPHU3ALUEH YIIIEPOIHOIO
CKeJIeTa 3a CYET IeperpyninupoBoK.

IIpumeHeHue CIUPTOB.

Meranon =~ mpeacrtaBiaseT  coOOM  OECUBETHYIO,  TOpPIOYYIO  JKHUIKOCTb,
CMEIIMBAIOLIYIOCA BO BCEX COOTHOIIEHHUSX C BOJOM W MHOIMMH OpPraHWYECKHUMH
pacTBOpUTENSIMUA. METaHOJ SII0OBUT, JIETalbHAsA J03a cocTaBiseT 25 r. Ero TOKCHYHOCTH
CBsI3aHA C MIPOUCXOAIINM B OPraHu3Me OMOJIOTHYECKUM OKHCIEHUEM /10 (hOMalIbIETU .
B ocHoBHOM MeraHos mepepabaTbiBaeTcs Janbliie B ¢Gopmanbaerua. Kpome toro, o
CIIy’KUT HMCXOIHBIM CBIPDEM B IIPOLECCAX CHHTE3a MHOTOYMCICHHBIX OPraHHYECKHX
COEJIMHEHHU, a TAaK)KE UCIIOJIb3YETCsI KAaK pAaCTBOPUTEIIb.

OtaHon — OeclBeTHas >KUJIKOCTb CO CBOEOOpa3HbIM 3amaxoM, HEOrPaHUYEHHO
CMEILIMBAETCA C BOJOM W OOJIBIIMHCTBOM OPTraHWYECKUX pPACTBOpUTEIECH. DTaHOI
UCTIOJNIB3YETCs KaK pacTBOPUTENb, TOPIOYEE BELIECTBO, AC3UHPUIIMPYIOIIEe CPEICTBO, KaK
MCXOJITHOE BELIECTBO JUISI CHUHTE3a alETANbJCIH/1a, YKCYCHOM KHCIOTBI, TUITHUIOBOIO
a¢upa, CI0XKHBIX 3(PUPOB, a TAKXKE B MUIIEBON U MapPrOMEPHON MPOMBIIIJIEHHOCTH U
MPOU3BOJCTBE AJIKOTOJIbHBIX HAMUTKOB. bojbplime koinMyecTBa 3TaHoJa O0daaaroT
TOKCUUYECKUM JIEUCTBUEM, JIeTalbHas f03a yuctoro cnupra paBHa 300 r. [Iponanon-2 uiu
M30IPONUIIOBBIHN CITUPT UCIIOJIB3YETCs KaK PACTBOPUTEIb B MPOU3BOJICTBE KOCMETHUECKUX
n  (apMareBTUUECKUX M3JCIUNA, B TMPOU3BOJACTBE alleToHa. OTaHAWoN-1,2 wiIH
STUJICHTJIMKOJIb HUCHOJB3YIOT KaK pacTBOPUTENb, B aHTU(GPHU3aX U Uil HOJy4YEHUs
nonudGupHbIX  BoJokoH. [IpomanTpmon-1,2,3 wim ramuepun -  OecuBeTHas
cuporooOpa3Has KUJKOCTh CO CJIaJJKOBATHIM BKYCOM, CMEUIMBAETCS C BOJOM U 3TaHOJIOM
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B JIOOBIX COOTHOUIEHUSX. [JHIIEpUH BXOAUT B COCTaB aHTU(PPU30B, OCHOB MazeH,
TOPMO3HBIX KUJIKOCTEH U macTudukaTopoB. Mcmonp3yeTcs kak Jo0aBKa K MBIy, Ta0aKy
Y TUTIOTPACKUM KpackaM, B MPOU3BOJICTBE B3PHIBUATHIX BEILIECTB U MOJIUIPUPOB.

dusnyeckue CBoOMCTBa (peHoJia.

®enon oOpa3yer OECLBETHBIE WUIOJIbYATHIE KPUCTAIIBI, KOTOPbIE Ha BO3AYyXE U
CBETY OKpalIMBaIOTCS B KpacHOBaThIi 1BeT. IMeeT cBoeoOpa3HbIil 3anax. PeHoJT TI0X0
pacTBopsieTcsi B xosiogHoM Boae, mpu 70 °C cmemmuBaeTcss C BOJOW B JIHOOBIX
cOOTHOIIEHUIX. OYeHb XOPOLIO PACTBOPUM B ATaHOJIE U AUAITUIOBOM 3dupe. C pocTtoM
YKclia TUAPOKCUIIBHBIX TPYIII PACTBOPUMOCTH (DEHOJIOB BO3PACTAET.

Xumuueckue cBoiicTea ¢geHoJia.

KucnoTtHsie cBoiicTBa (DE€HONOB BBIPAKEHBI CUIIBHEE, YEM Y CIIMPTOB UJIU BOJbI, HO
ciabee, yeM y KapOOHOBBIX M YToJIbHOM KUCHOT. [10 31Ol npuunHe (GeHOoIbl, B OTJIIMYKE OT
CIIUPTOB, MOTYT BCTYIATh B PEAKIMH C IIeJI0YaMH, 00pa3ys COOTBETCTBYIOIINE (DEHOISATHI
MeTajioB, HO He BbhITecHAIOT CO; u3 kapOoHaTa HATPUS.

OH ONa
© +NaOH ——— = © + H,O

(heHOmAT HATPHSA

OH
+CO; + H,0 ——— = © +NaHCO;
OH ONa
@ + NayCOs © -+ NaHCO4

XapakTepHOil peakiuei 1 BceX PeHOTOB SBISETCS B3aUMOJICUCTBHE C XJIOPUIOM
xenesa (I11I) FeCl3. O6pa3ytomuecs mpu 3TOM CII0XKHBIC TTPOTYKTHI 3aMEMICHHS BOIOPOIa
TUAPOKCWIBHON TPYIIbl, 3a4acCTyl0 HEYCTAaHOBJIEHHOW CTPYKTYphI, COJEpXKallue B
COCTaBe KOMIUJIEKCa B KauyeCTBE JIMTAHAOB HMCXOAHBIC (PEHOJBI, UMEIOT XapaKTEepPHBIC

WHTEHCUBHBIE 11BeTa. Tak, ¢ heHomom oOpaszyeTcst (hrUoaeTOBOE OKpAITUBAHUE.
OH

ONa

+ FeCl;

(C6H50)3FE‘3C6H50H +HClI
(henonar xxene3za (I11)

Kaxapit penon naér B mogo0HOM peakiiny CBOIO OKPACKy, HapUMep, TUPOKATEXUH
— U3YMPYJHO-3€JEHYI0, MUPOTrajuioNn — KpacHyw u T. A. [loaTomy nanHas peakuus
ABJIIETCS AHAIMTUYECKOM Ha QeHoubl. Peakunn peHonsT-annoHa.
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B otnuune ot ciupToB (heHOINBI TpyIHEE 00pa3yloT MPOCTHIE U CIIOKHBIE d(DUPHI.
[Ipoctbie 3pupbl HEIb3s MOIYYUTH MPOCTOM MEXKMOJIEKYJISApHOU neruaparauuen. Mx
NOJIy4aroT U3 (PEHOIATOB, JEHCTBYS HA HUX AIKUITAIOT€HUIAMU WIIA apUIITaJION€HUIAMH.

0O—CH;

MeTHII(EHWIOBHII pHp

O @ S (ib

audernnossiii apup

Peakmuu  snexkTpoduibHOrO 3aMelieHuss B OCH30JIBHOM KOJIbIle. BiusHue
THIPOKCOTPYNIBI HAa apOMAaTHYECKOE KOJIBIIO TIPOSBISCTCS B YBEIWYCHUH €TI0
PEaKIIMOHHOM CIIOCOOHOCTH TI0 OTHOIICHHUIO K PEAKIUAM JICKTPOPUIBLHOTO 3aMEICHUs,
KOTOpPBIEC TPOTEKAIOT B O0JIee MATKUX YCIOBUSX, UeM B ciiydae OeH3oia. Hampumep, penon
c OpomHO#I Bomoii oOpasyer TpuOpoMdeHom 06e3 BCAKHMX KaTaJau3aTOpPOB, KOTOPHIC
HEO0OXOIUMBI B IOJIOOHBIX PEAKIUAX C OEH30JI0M.

OH OH

Br Br

+3Br;, —m— +3HBr

Br

2,4,6-rpubpomdeHron

Cnemudpuaeckue peakuuu (eHosoB. K maHHBIM peakiusM MOXXHO OTHECTH
TUAPUPOBAaHKE (PEHOJIOB 10 ITUKIIOTeKCaHO0B. Kpome Toro, Kk cienuduaecKuM OTHOCSTCS
peakiuy 3aMelieHus (PEeHOIBLHOr0 THIAPOKCHIA HAa aTOM BOJOPOJAa NpPH IEPETOHKE C
[IHKOBOU IBLIBIO.

OH OH
+H,

150°C

IIpumenenue ¢enosoB.

denHon 00mamaeT aHTUCENTUYECKUMU CBOMCTBAMH, €ro 5% BOJHBIN PacTBOP MO
Ha3BaHHEM KapOOJIOBOW KMCIIOTHI UCIIOIB30BAJICS KaK JIe3UH(UIIUPYIOIIee CPEICTBO, eI
Oosnee cunbHbIM 3(pdexkToM obnanarT 2- u 4-xaoppenonsl. DeHONT UCTIONB3YIOT AJIA
IPOU3BOJACTBA  (PEHOJOPOPMAIBAETUIHBIX CMOJ, TMOJIMAMMJIOB, MHOT'OYUCIIEHHBIX
KpacuTenel U JIEKapCTBEHHBIX MpernapaToB. PacTBop cMmecu H30MEpHBIX KPE30JIOB B
MBUIBHOM BOJI€ Ha3bIBAE€TCS JIM30JI0M, HCIOIb3YETCs KaK Ae3UHPUIUPYIOLIas KUAKOCTb.
Kpe3onbl MCHONB3yIOT Al KOHCEpBAIlMM JIepeBa, B MPOU3BOACTBE (PEHOIIACTOB U
aHTHOKCHUAHTOB.
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dusnyeckne ¥ XUMHYECKHE CBOMCTBA aJIbJIerHI0B U KETOHOB.

KapOoHWIbHBIMU HA3BIBAIOTCSI COCIUHEHHUS, B COCTaB KOTOPBIX BXOJUT OKCO-
rpynna C=0 (unu kapOOHWJIbHAs Tpymma). DTH COCAMHEHHS Pa3Jesai0oT Ha Kiacc
aNbJICTUZIOB W KJIacC KETOHOB. B Mosekynax anmpAeruioB KapOOHWIbHAS TpyIina
COEIIMHEHA XOTs OBI C OJTHUM aTOMOM BOJIOPO/a, & B KETOHAX — C IBYMsI aJIKHJIbHBIMU WITH
apWILHBIMU TPyTTIaMHU.

R — C(O) — H — anpaerua; R — C(O) —R' — xeton (R, R’ - ankunbHbIC
WJIU apWIbHBIE TPYIIIIHI).

AJBJIETUIBI TIO CPAaBHEHHMIO CO CIHUPTAMU HMEIOT Oo0Jiee HU3KHUE TeMIlepaTyphl
IJIABJICHUS] M KUIICHUS, YTO CBHUJETEILCTBYET O 0oJiee CIIa0bIX MEXMOJICKYIISIPHBIX
BOJOPOJIHBIX CBA3SX. 3a UCKIIOYEHHEM Ta3000pa3HOro (opmanbaeruia, HU3IINE
aJIbJICTUbI U KETOHBI MPEJICTABIISIOT COOO0M MOABMKHBIE KUIKOCTH XOPOIIIO PACTBOPUMBIE
B BOJIE.

Peakuuu ¢ Bomoii m cnupramu. [Ipu npucoeauHEeHUMM K aibIeruiamM BOJbI

obpasyrorcs rtmaparbl (1,1-muonsr). B OONBIIMHCTBE CllydaeB 3TH  COCIUHCHHS
HEYCTONYMBHI U THIpaTalus npoTekaeT ooparumo. Ho popmanbaeru B BOJHOM pacTBOpe
MPAKTUYECKU TOJIHOCThIO HAaXOJUTCS B THAPATUPOBAHHOU (hopMe H3-3a 3HAYUTEIHLHOIO
MOJIOKUTEIIBHOTO 3apsifia Ha aTOME yTJIepoa.

H H OH
\ N

C=0 + H-OH o

/ /" “oH
H H IIpucoenuHenne Kk anpaernaaM CHUPTOB NPUBOJIHUT K

00pa30BaHMIO MOJTyalleTaeil U aneranei, KOTOpble MOKHO pacCMaTpuBaTh Kak MPOCTHIE
3(GUpbl FTEMUHATBHBIX AUOJIOB.

0 OH
e :
R-CL, +CHOH —> R-C-OCH;
H
(I)H ?Csz
R -F -OCyH; + C;HsOH — R- TJ - OC;Hs + Hy0
H H

I[Ipy  BoccTaHOBIEHUMHM  KapOOHWJIBHBIX  COCIWHEHHWM  BOJOPOJAOM  WIIH
HaTpuitbopruapuaom (NaBH4) M0oXHO OJIyYUTh NEPBUYHBIE WIIM BTOPUYHBIE CITUPTHI.
AL H
R-C_ —— R-CH,-OH
H
By H] R
=0 —> CH-OH
R R
AJ'IBI[CFI/II[BI JICTKO OKHCIAKOTCA O0 COOTBGTCTBYIOH_II/IX Kap6OHOBBIX KUCIIOT. B
JabopaTopuu JJIE  OTOrO YacTO HCIOJB3YIOT TMOJAKHCICHHBIM pactBop KMnO4.
Ka‘IGCTBCHHBIMI/I peaKHI/IHMI/I Ha aJIbACTUDbI SABJIAKOTCA pCaKHI/II/I cepe6p;1H0r0 n MECAHOI'O
3epkaina. [{s mpoBeaeHus peakiuu cepeOpsTHOTO 3epKaia UCIIOJIB3YIOT peakTuB ToseHca

— aMMHaYHBIA pPacTBOpP OKcHla cepedpa, KOTOPBIH BBICTYHNAeT B POJU OKHCIUTEIS.
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R-CHO + 2 [Ag(NH3)2]OH = 2Ag| + 3NH3 + RCOONH4+ H20 Oob6pa3yroieecs
cepeOpo BBIACTSAETCS B BUAEC YEPHOTO Ocagka MO0 00pa3yeT TOHKYH METaUTUYECKYIO
(3epKalIbHYI0) TUIEHKY Ha CTEKJISTHHOM MOBEPXHOCTH KOJIOBI. Peakius MeaHOro 3epkaia
3aKJII0YAeTCs] B OKUCIEHUM anbaerufoB ruapokcugom meau (II), mpu stom obpaszyercs

opaHxeBo-KpacHbli okcua Menu (I) unmm mertamnmnyeckas mMenb («MEIHOE 3EpKaoy).
R—CHO + 2Cu(OH); + NaOH = RCOONa + Cu;0| + 3H>0

KeToHbI OKHCISIOTCS C TPYyAOM: MPHU JJIATEILHOM KHUISTYEHUU C MOJKUCICHHBIM
pactBopoM KMnO4 npoucxonut paspsiB cBa3eit C — C u C=0 c¢ oOpazoBaHHeM cMeCU
MPOAYKTOB.

CH;C(O)CH;— CH3COOH + CO; + Hx0
HpI/IMeHeHI/Ie AJIBACIUIA0B U KETOHOB.

dopManbpAeru]l UCHOJb3YeTCd B KayecTBE JAE3MH(HUIMPYIOIIEro CpeIcTBa, Kak
KOHCEpBaHT M JyOWiIbHOE BellecTBo. HauOonbiee npuMeHEHHE OH HAXOIUT TMpHU
pou3BoJicTBe heHoI0POpMaTbACTUIHBIX U MOYEBUHO(DOPMAIIBIETUTHBIX CMOJL.

AlleTaJIBACTU]T UCTIONB3YETCS B MPOU3BOACTBE YKCYCHON KUCIIOTHI U ATUJIAIETaTA.
AIIETOH HCTIOJIB3YETCSl KaK paCTBOPUTEIb U KaK UCXOIHOE BEIIECTBO B CHHTE3E U30IpEHa
Y HEKOTOPBIX (papMalieBTUUECKUX MpenapaTosB.

dusnueckne ¥ XUMHUYECKHe CBOICTBA KﬂpﬁOKCHJIbHLIX KHCJIOT.

KapOoHOBbIE KHCIOTBI MPEACTABISIIOT COOOM OpPraHMYECKHE COEIUHEHUS,
MOJIEKYJIbI KOTOPBIX COJEPKAT OJHY WJIM HECKOJbKO KapOokcmibHbIX rpynn - COOH,
COEIMHEHHBIX C YIIIEBOAOPOIHBIM PAJUKAIIOM.

OoOpa3oBanmne coJieil. KapOOHOBBIE KHUCIOTBI 00pa3ylOT COJM, pearupys c
MeTaJlJlaMH, KapOOHaTaMU U LIEI0YAMH.

2 RCO2H + Mg — (RCO2)2Mg + H2
2 RCO2H + Na2CO3 — 2 RCO2Na + CO2 + H20
RCO2H + NaOH— RCO2Na + H20
COJII/I Kap6OHOBBIX KHUCJIOT — KPUCTATINIMYCCKUEC BCUICCTBA, pACTBOPUMBIC B BOJIC.

Jrepudpuxanns. KapOOHOBbIE KMCIOTHl PEarupyroT cO COUPTAMH B TPUCYTCTBUU
CWIBbHBIX KHUCJOT, 00Opa3ysi cioxHble 3(hupbl. IOTtepuduranus KapOOHOBBIX KHUCIOT
IIPOTEKAET 110 MEXaHU3MY I'€TEPOIUTUYECKOrO 3aMEIICHUS.

RC OH O + H-O-R'RC O-R' O + H20

B sto0ii peakiuu B kuciote pBércs cBsa3zb C—0, a He C—H, kak 3710 ObUIO B ciiyyae
HelTpanuzanuu. Ilponecc stepudukaunn obpatum. CIBUr paBHOBECHS JOCTUIAETCS
yAAJEHUEM CJIO)KHOTO 3(pUpa WUIM BOJAbI M3 PEakUUOHHON Macchl. CioxkHble 3(upsbI
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IIMPOKO PACIPOCTPAHEHBI B MpPHUPOJE. 3amax IBETOB, SroA, (PYyKTOB OOYCIOBIEH
NPUCYTCTBHEM B HUX PA3HBIX CIOXKHBIX 3(QHUPOB.

TanorennpoBanue. ATOMBI BOJOpPOJA, HAXOMISIIUECS B O-TIOJOXKEHUH K
KapOOKCHJILHOM TPYIINe, JISTKO 3aMEIIaroTCs Ha aToMbl rajoreHa. Ilpu mpomyckaHuu
XJIOpa B KHUIAIIYIO YKCYCHYIO KHCIIOTY B MPUCYTCTBUHU KpacHOro ¢ocdopa oOpasyeTcs
XJIOPYKCYyCHass KucioTa. IIpu mocneayromeM MpOoIyCKaHUU XJopa MpPH IMOBBIIICHHON
TEMIIepaType BO3MOXKHO 00pa30BaHUE TUXJIOP- U TPUXJIOPYKCYCHOM KHCIIOTHI.

CH3COOH + CI2 — CICH2COOH + HCl
CICH,COOH + Cl, — CI,CHCOOH ;
Cl,CHCOOH + Cl, — CI3CCOOH
JNlexapGokcuaupoBanue. Ilpy HarpeBaHMU cojiell KapOOHOBBIX KHCIOT CO

IeJI0YaMH MTPOUCXOTUT JIeKapOOKCHIIMPOBAHNUE — yAalIeHNEe KapOOKCUIILHOU TPYIIIBI — U
oOpa3zyeTcst yriieBOA0PO/I, COACPIKAITUI HA OJIMH aTOM YTJIepOJia MEHbIIIE, YEM UCXOTHAS
kucioTa. [Ipu snexrponuse coneit kKapOOHOBBIX KUCIOT Ha aHO/E 00pa3yrOTCs alKaHbI C
YETHBIM YUCJIOM aTOMOB yriepoja (peakuus Konsoe).

2RCOONa + 2H>O — R—R + 2CO; + Hz + 2NaOH

BoccranoBiienne. CujbHbIC BOCCTAHOBHUTCIIN, TAKHC, KdK AJIFOMOTHUAPUIA JIUTHA,
BOCCTAaHABJIMBAIOT KHCJIOTEI 1O CIIMPTOB.

RCOOH — RCH>OH

IIpeBpaieHue B XJIOpaHruAPUAbI. XJIOPAHTUIPHUABLI 00pa3yOTCs Ipu 00paboTKe
kucnoT PCIS5 nnu SOCI2.

RCOOH +SOCl; — RCOCI + SO, + HCI

IIpeBpamenue B aMmuabl. AMUJIBI OTY4YalOT U3 KapOOHOBBIX KHCIOT U aMMHAKa
yepes cTaauio o0pazoBaHusi aMmMoHueBou conu. [1pu narpeBanuu 10 2000C ammoHueBas
COJIb IETUIPATUPYETCS ¢ 00pa30BaHUEM aMU/JIA.

RCOOH + NH3; — RCOONH4 — RCONH: + H,O
IHosryyeHne ¥ npuMeHeHHEe KAPOOKCHIbHBIX KHUCJIOT.

OxkucaurejbHbie MeTOAbl. KucmoTel 00pa3yloTcs TpH OKUCICHWUU CIHPTOB,
aNbJACTUIOB U KETOHOB. [lepBUYHbBIE CIIUPTHI OKUCHSIOTCS Yepe3 CTaAui0 0O0pa30BaHUS
aNbJACTUIOB JIO KAPOOHOBBIX KUCIOT. B KauecTBe OKUCIUTEINS UCTIOJb3YIOT AUXPOMAT WU
nepmanranar kaius B kuciol cpege. RCH,OH — RCHO — RCOOH VYkcycHy10 KUCIIOTY
MOXXHO TIOJIy4aTh OKHUCJIECHUEM alleTalbJIeTua, KOTOPbIA, B CBOIO OYEpPE/lb, SIBISETCS
MPOAYKTOM TUJIpaTalluy alleTUIIeHA.

HC=CH + H,O — CH3C(O)H + [O] — CH3COOH
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Kpome Toro, ykcycHas KuUCIOTa TMOJy4yaeTcss OpOKEHHEM Ha BO3AyXe
CIHPTOCOACPKAIUX KUAKOocTeH (BuHOrpaanoe BuHO). [lox neiictBuem QepmenTa
OaKkTepuil MPOMCXOAUT OKHCIEHUE 3TUIOBOIO CIUPTA C 00pa30BaHUEM YKCYCHOKHCIIOTO
pacTBOpa. AJIKEHBI OKUCIISIIOT IEPMAHTAHATOM Kallusl B KUCIION Cpelie.

1 | KMnO, | )
RICH=CHR?—— R'COOH + R“COOH
-

beH30iiHy10 KMCIOTY MOJNy4aroT OKHCIIeHHEeM Toijyojia. OJIHAKO M B TOM Ciy4ae,
€CIM C apoOMaTHYEeCKUM KOJIBIIOM CO€JWHEHa OoJiblllasg Tpynmna, 4YeM MEeTUJIbHas,
MPOYKTOM OKHUCJIEHHS BCE paBHO OyaeT OeH30MHas KUCIOTa.

_KMnO, HT
COOH
KMnO, HYT

YKCYCHYIO 1 MypaBbUHYIO KHCIJIOTBI B IPOMBIIIJIEHHOCTH MOJIYYal0T OKUCIEHUEM
CMECH TIPEJIENbHBIX YIIIEBOJOPOAOB ¢ 4-6 aromamu yrieponaa (OyTaH, NMEeHTaH, TeKCaH)
KUCIOpOoJoM Bo3ayxa npu temneparypax 140-1800C B mpuCyTCTBUM KaTall3aTOPOB
(NaOH, MnQ2). Peakuuto npoBOAsT B 3aKPBITOM pe3epByape Mo JaBICHUEM.

[TepcnextuBeH crnocod HonyquI/m MypaBbUHOUM U miaBesieBol kuciotTel u3 CO u

NaOH: NaOH + CO— HCOONa— HCOOH

du3nvecKue U XUMHYECKHE CBOICTBA :KUPOB U MaceJl.

XKupsl 1 macia otHocsATCA K aunuaamM. OHU MPEACTABISIIOT cOO0M 3(pUphI poIaH-
1,2,3-Tpuona (rivuepuHa) U KapOOHOBBIX KHCIOT C JUIMHHOW YIJIEPOJHOM UEMbIO.
TBEpabie XKUPBI KUBOTHOTO MPOUCXOXKACHUS SIBISIFOTCS 3PUpaMu MPEUMYLIECTBEHHO
HACBILICHHBIX KUCIIOT, TAKUX KaK CTEAPUHOBAs U NaJIbMUTUHOBAA. JKUIKHE PACTUTEIIbHbIC
Macya — CJIOXHbIE IPUPHI TIUIEPUHA U HEHACBHIIICHHBIX >KUPHBIX KHCJIOT, TaKUX Kak

OJICMHOBAsA, JIMHOJICBAA U JINHOJICHOBA.

C,sH;,CO0O-CH, [Tponan-1,2,3-TpurekcajiekaHoar
| (TpunanpMHTaT rIMUepuHa, 3hup
C,sH;,COO—-CH [JIHIEPUHA H TAIbMHTHHOBOH KHCIIOTHI)

| KoMmoHeHT ;KHBOTHBIX JKHPOB.
C]5I I]|COO_CI]2

CH;(CH,);CH=CH(CH,);COO—-CH-

| [Tponan-1,2,3-TpuokTaneneH-9-oat
CH;(CH;);CH=CH(CH,);,COO-CH  (Tpuonear rinuuepuHa, 3pup

[ TJIUIEPHHA W OJICHHOBOH KHCIIOTHI)
CH;(CH,),CH=CH(CH,);COO-CH, KomnoHeHT 0JJMBKOBOTO MacJa.

91



JKMBOTHBIE KMPBI EHATCS BBILIE, YEM MACJIA, [I03TOMY 3HAYUTENIbHBIE KOJTUYECTBA
Maces IpeBpaIlaTCs THAPUPOBAHUEM B TBEpAbIE kupbl — castomackl (T.mi. 31-330C).
Peaknnio THAPHPOBAHMS PACTUTENBHBIX JKAPOB OCYIIECTBISIOT B INPUCYTCTBHUH
HUKEJEBbIX, HUKEIb-MEIHBIX WM METAIIOKEPAMHUYECKUX Karanm3atopoB. Caomacsl
nepepadaThIBalOT B Maprapus, 100aBiigsi B OYMIICHHBIM OT KaTajau3aTropa MpPOAYKT
BUTAMUHBI U HEOOJIBIIOE KOJIUYECTBO J-KapOTHHA.

Oco0oe MecTo cpeit KUBOTHBIX )KUPOB 3aHUMAET MOJIOYHBIN XKUP, COCTABISIOIUN
OCHOBHYI0 4YacTh (okoso 90%) ciuBo4yHOro Macia. B ciMBOYHOM Maciae M MOJIOKe
COJICP’)KUTCSI 3HAYUTEIIBHOE KOJIMYECTBO HACBIIIEHHBIX JKUPHBIX KHCIOT C KOPOTKOW
LENbIO (HalpuMep, MacisiHOM). JKupsl ABIIOTCSA UCXOJHBIM CBIPHEM B IIPOU3BOJICTBE
Mmbuta. IllenoyHoil ruaponn3 (OMBUIEHHE) >KMPOB NAET IIIMLEPHUH M HATPUEBBIE WIH
KQJIUEBBIE COJIA KUPHBIX KUCIIOT, KOTOPHIE U SABJISIIOTCS MBUIOM.

C15Hy COO-CH, CH,OH

| |
CisH;:/COO-CH + 3NaOH— CHOH + 3 Cy;H35COONa

\ |
CsH3COO-CH; CH,OH

OTOT MPOLECC U3BECTEH C IPEBHENIINX BPEMEH, KOTAA )KUBOTHBIE )KUPbI KUIIATHIIN
C 30JI0H, cofieprkaiell kapooHar kanusi. HarpueBblie Mblila OrpaHUYEHHO PACTBOPHUMBI B
BOJE U MOTYT OBbITh MOJY4YEHbl B BHUJAE TBEPABIX OpukeToB. KamueBble MbLIa Jiydile
PacTBOPHUMBI ¥ UCIIOJIB3YIOTCS B LIAMITYHSIX.

BLICOKOMOJ]eKyJISIpHI)Ie coeaAnHCHMU.

BbICOKOMOIEKYIIIpHBIE COEUHEHUSI UMEIOT BBICOKHE MOJIEKYJIIPHBIE MAacChl
(o6pruno Bbimie 10000 a.e.m.) . BOJNBIIMHCTBO M3 HUX — MOJHUMEPHI, MAKPOMOJIEKYJIbI
KOTOPBIX COCTOAT M3 TOBTOPSAIOIIUXCSA (parMeHTOB (CTPYKTYpHBIX 3BEHbEB). Uucio
CTPYKTYPHBIX 3BEHBEB, BXOIAIIMX B COCTAB MAaKpPOMOJIEKYJIbI, Ha3bIBAECTCS CTEIEHBIO
nosmMepusanui. HU3KOMOJIEKYIsIpHbIE COEIMHEHHs, M3 KOTOPBIX CHHTE3UPYIOT
MOJINMEPHI, Ha3bIBAIOTCSI MOHOMEpPaMH. Eciu B cOCTaB MakpOMOJIEKYJIbI BXOJAT 3BEHBS
OJTHOI'O MOHOMEpPA, BBICOKOMOJIEKYJIIPHOE COEJMHEHUE HA3bIBAIOT TOMOIIOJIMMEPOM, €CIIN
— JIByX 1 00J1€€ MOHOMEPOB — COMIOJIMMEPOM. B 3aBHCUMOCTH OT CTPOEHHUS MAaKPOMOJIEKYJI
pa3nuyYaroT JIMHEHHbIE, UMEIOIUE JIUHEHHYIO CTPYKTYPY, Pa3BETBIEHHBIE, B KOTOPBIX JBE
WJIM HECKOJIBKO LIeTIeH CBSI3aHbI MEXKy COOOM HEperyssipHO, U ceTdarbie (CIIUTHIE), TIe
pa3iMyHbIEe LIETIH CBSI3aHbl MEXAY co00il monepeuHbMH cBsi3AMU. [1o Mcnonab3yemMbIM B
TEXHUKE CBOICTBaAM TMOJMMEpPHl pa3feNsioT Ha: - D3JacTOMephbl, 00Jajaroline
pacTsokuMocThio 6oee 1000% W mpu MOCTOSHHOM TeMITepaType CIIOCOOHBIE 00paTHMO
BOCCTaHABIMBAaTh CBOIO (QOpMy; - TEpMOIUIACTbl - TPHU HarpeBaHUU OOpPaTUMO
NepexoAsliie B IUIACTUYHOE WM BSA3KOTEKYy4E€€ COCTOSSHUE W B TAKOM COCTOSIHUU
(bopMyIOTCS B U3/ENINS; - PEAKTOIIACTHI (TEPMOPEAKTUBHBIE MOJIMMEPHI) - IIPU HarpeBe
HOJIBEPTalOTCs HEOOpaTUMbIM XUMHUYECKUM MPEBPALICHUSIM, IIOCIE 4YEro TepsIoT
CHIOCOOHOCTH BHOBB IOJIBEPraThCsl AePopMalusM; - BOJOKHA, MAKPOMOJIEKYJIbl KOTOPBIX
OpPUEHTUPOBaHbI IPEUMYILIECTBEHHO B OJHOM HAaIIPaBJICHUMU.
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Cnoco0blI noJry4yeHus MoJUMeEpPoB.

MakpoMoJIeKyJTbl TOJIMMEPOB 00Pa3yIOTCs B pe3yIbTaTe PeaKluii MOJTUMEPHU3aUN
Y TIOJIMKOHIEHCALIUH.

[Tonumepu3zaiys — Npouecc NOJTYyUYeHUsT MAaKPOMOJIEKYJT IYyTEM MOCIEI0BATEILHOIO
MIPUCOCIMHEHUST MOJIEKYJI MOHOMEPA K PEAKIIMOHHOMY LIEHTPY, HaXOSIIEMYCS B KOHIIE
nonuMepHoit nenu. [Ipu 3TOM cocTaB MOHOMEpPA M CTPYKTYPHOTO 3BE€HA OKAa3bIBAIOTCS
onuHakoBbIMH. [lomumepusanusa sBiseTCs LENHOW peakuuer. B xome e€ BhLAECHAIOT
HECKOJIBKO CTaJUi: 3apOoKIEHUE IeNu (MHUIUUPOBAHUE), POCT IIENHU, OOPBIB IIEMH, a
TAKXKE PEAKLNH NIepelauu LEeTH.

[Ipu 3apoxaeHuu 1enu axkTUBHas yactuia R* (paaukan, KaTHOH, aHUOH)
MPUCOEIMHAETCS K MOHOMEPY A U aKTUBUPYET €rO.

R* + A — R—A*

Pactymias akTuBHpOBaHHas LENb pearupyer € MOCIEIYIOUUMU MOJIEKYJaMu
MoHOoMepa. R—A*+ A — R-A2* + A — ....— R—An* ®parment unuuuaropa R u
3apOJBIIIEBBIN LIEHTP, OTMEUEHHBIN *, MOCTOSSHHO OCTAlOTCSl B COCTaBE PACTyUIEH LIeTH.
[Tocne pocraToyHO OOJIBLIOrO YHMCIA CTYNEHEM pocTa MNPOUCXOIUT JAE3aKTHUBALIUSA
BCJIE/ICTBHE OOPBIBA LIENU U 00pazyeTcsi MaKpOMOJIEKYJIa.

PCaKHI/II/I MMOJIMMCEPHU3alIuU pa3ACIIsAIOT Ha PaJUKAJIbHBIC, KATHUOHHBIC 1 aHHOHHBIC.

PangukanbHas mojiumMepusanms rnpuMeHsieTcs Hanbosee yacto. MHuImupoBanue
MIPOU3BOJIUTCSI CBOOOJIHBIMU pajukaiaMu R:, KOTOpble 00pa3yoTcsl MpU TEPMUUECKOM
pacnajie MHUIMATOPOB THIIA MepoKcHuja OeH3ousa, a300MCU300YTUIIOHUTpUIIA WIIH
nepcynbdara  kanusa.  PagukanbHyr0 — MOJUMEpPHU3alUI0  TaKKe  WHUIMHPYET
yIbTpa(rOIETOBOE U3ITyUCHHE.

R+ CH2=CH2 — R— CH2—-CH2-
R— CH2—CH2- + CH2=CH2 — R— CH2-CH2—- CH2-CH2-

B nporecce monumepuzaiu o0pa3yroTcss MAaKpOMOJIEKYJIbI, coaepxaniue ot 1,5 1o
60 Thicsiy 3BeHbeB CH2 B yrieBo10pogHON LIEeTIH.

HNonnas mosiuMepu3anmsi HauMHAETCA C OOpa3OBaHUS PEAKIIMOHHOCIIOCOOHBIX
MOHOB (KaTHMOHOB WJIM aHWOHOB). KaTMOHHYIO MOJMMEpPU3ALUI0 MPOBOJAT MPU HUZKUX
TeMreparypax B TMPUCYTCTBHUM KHCJIOT WM XJIOPUJIOB aIIOMHUHHS, OOpa, THUTaHA.
AHHOHHAs TTOJIMMEpU3aIs TpeOyeT MPUCYTCTBUS MIEIOYESH HIIM METaNIOOPTaHUYECKUX
COeqMHEHUN. B pe3ynbprarte peakuuil NoJIMMEPU3ALAY MTOJyYar0TCS TAKUE NOJIMMEPBI, KaK:
MOJIMATWICH, OJUNPONWIEH, TOJTUBUHUIXJIOPUL, TTOJTUCTUPOJII, TOTUMETUIMETAKPUIIAT U
np. llonukonaeHcamend Ha3bIBAIOT PEAKIUMU TOJYYEHHS IIOJMMEPOB, B KOTOPBIX
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MaKpOMOJICKYJIBI CTPOSATCS W3 OW-, TpH-, WIA MOTUGYHKIIHMOHATBHBIX MOJEKYJI C
OTILETUICHUEM HU3KOMOJICKYJISIPHBIX COCIMHEHUH (BOJIbI, TaJIOT€HBOJIOPO/IOB, CIIUPTOB U
T.4.). OOpa3zyroluecs MaKpoMOJIEKYJIbl UMEIOT CYMMApHBII COCTaB, OTJIMYHBIN OT COCTaBa
pearupyronmx MOHOMEPOB.

PaccmotpuM  oOpa3zoBaHme KampoHa B Tpolecce TMOJNMKOHACHCAIMH — &-
AMHHOKAIIPOHOBOM KUCIIOTHI.

H2N—-(CH2)5—COOH + HNH—(CH2)5—CO0O —
— H2N—(CH2)5—-CO-NH—(CH2)5—COOH + H20

K oOpa3oBaBuieMycs JauMepy TMPUCOSAUHSAIOTCS CIEAYIOUME MOJEKYJIbl &-
aMHUHOKAIIPOHOBOM KHUCJIOTHI, B PE3yJIbTaTe YeTro 00pa3yeTcs MouMep MojJuaMuI, CocTaBa
[-NH—(CH2)5—CO—]n. U3 Hero u3roTaBiuBalOT BOJOKHO — KarpoH. [loaumepHbie
CJIOHBIE AUPHI CUHTE3UPYIOT U3 STUJICHTIUKOJS U JUKAPOOHOBBIX KHUCIIOT, HAIIPUMED,
TepedTaneBoil KUCIOTHL. [lomydeHHBIH TPU ITOM MOJMMEPHBIA MPOIYKT HA3BIBAIOT
nonvdTIIeHTepedTaraTtoM. OH HETOKCHYEH, 00JaJaeT BBICOKOM MPOUYHOCTHIO, HU3KOU
ra3onpoHUIIAeMOCThIO0. B EMKOCTSIX, BBIMIOTHEHHBIX K3 ATOr0 IJIACTHUKA, B MPOJAXKY
MOCTYNalOT Ta3WpOBaHHBIC HAMUTKH, BOJA, pacTUTeNbHOE Macio. M3 pacmiaBa
MONMATHIICHTEpeTagaTa BEITATUBAIOT HUTH BOJIOKHA, Ha3bIBaeMoro jJaBcaHoM. OH UIET
Ha TPOU3BOJICTBO TPUKOTAXa, TKaHEH, KOBPOB, peMHell Oe3omacHocTtu. W3 TOHKOM
JTABCAHOBOW HUTH M3TOTABIMBAIOT THOJb. JIaBcaH BeiaepkuBaeT HarpeBanue 10 1700C. B
TEXHUKE WCTOIB3YIOT TIOJMMEPHBIE CIIOXHBIE J(QUPBI  YrOJbHOW KHUCIOTHI —
noaukapooHaTsl (—R—O—C(O)O—-)n. ITnactuku, co3/1aHHBIE HA OCHOBE MOJIMKapOOHATOB,
10 MHOTMM CBOMCTBaM HE yCTyHaloT MeTajUlaM, HO YCTOMYMBBLI B arpeCCUBHBIX Cpeaax.
brnarogapst HETOKCUYHOCTHU MOJTUKAPOOHATHI MPUMEHSIOT B KAUECTBE OMOMAaTepraioB s
KOCTHBIX TPOTE30B, M3 HUX JenaroT GuiabTphl i KpoBu. OOJanaroniue BBICOKOM
yAApONPOYHOCTHIO TUTACTUHBI U3 MOJIUKAPOOHATOB UCIOJIB3YIOT B 3aIIUTHBIX dKpaHaxX U
IIUTaX.

IHommMepHbIe MaTepHAaJIbI.

[TnacTmacchl (I1aCTUKM) — OJIMMEPHBIE MaTepUalibl, CIOCOOHBIE TIPH MepepadoTKe
B M3JeNHs TPUOOpeTaTh 3a/laHHy0 GOpMY M COXpaHATh €€ Mpu KCIUTyaTtanuu. Kpome
[IOJIMMEpPA B COCTAB IUIACTMACC BBOAATCS HAIIOJHUTEIIH, YIyUYIIAOMINE UX MEXaHUYECKUE
CBOMCTBA, CTAOMJIM3ATOpPHI, NPEMNATCTBYIOIIME HMX  MEIJIEHHOMY  OKHCIIEHHUIO,
IacTU(UKATOPBl, YMEHBINAIOIIME WX XPYNKOCTh, Kpacutenu. Haumbonee wacto
UCIOJIB3YIOTCSL TBEPJABIC HAINOJHUTEIM B BUJE TNMOPOIIKOB Mena unu rpadura. s
YBEJIMYEHHUS )KECTKOCTH IIJTACTUKU apMUPYIOT, BBOJI BOJIOKHA, TKAHU WJIN IJIEHKHU. Takue
Marepuasibl, COCTOSIINE U3 HECKOJIBKUX KOMIIOHEHTOB, KaXKJbIH U3 KOTOPBIX COXPaHSET
COOCTBEHHYIO WHJIMBHIYyalbHOCTh MU CBOWCTBA, HA3bIBAIOT KOMIO3WLMOHHBIMU WIH
KOMIIO3UTaMH. B KadecTBe BOJIOKOH, pacHpeieEHHbIX B IIOJIMMEPE, YACTO UCIOJIB3YIOT
CTEKJIIHHBIE HHUTH, KOTOpBIE IOJy4arOT W3 pacIilaBa OKCHAA KPEMHHS C OKCHIAMH
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MeTauioB. CTEKJIOIUIACTUKY HE MPOBOJAT ANEKTPUUYECKUN TOK, HE HaMarHUYMBAaKOTCS,
UMEIOT BBICOKYIO MPOYHOCTh M KOPPO3HMOHHYIO CTOMKOCTB. IIpomuThIBasi yriaepoaHbie
BOJIOKHA PACIUIaBJICHHOW CMOJIOH, MOJIy4YaroT yriermiacTuku. Ha ux ocHoBe pa3paboTaHbl
Marepuaisbl, BelepkuBatome Harpe 10 30000C. M3 yrimemnacTukoB AENar0T AETaau
TOHOYHBIX aBTOMOOUJIEH, CaMOJIETOB, KOCMUYECKUX Kopadieil. Oco0oil pa3sHOBUAHOCTHIO
MOJIMMEPHBIX MAaTEPUAIIOB SIBJISIIOTCA MEHOIUIACTHI. PhIXilasg CTpyKTypa 3THUX MaTepuajoB
co3aa€rcs Oyaromaps BCIEHMBAHMIO PACIUIABICHHOIO MOJIMMEpa ra3aMu. B HEKOTOpBIX
ClIydasx ra3 [oJly4aroT pa3jIoKeHHUEM B pacIuIaBe BEIIeCTB-ra3000pa3oBaTeseil, TaKMX Kak
KapOOHAT aMMOHHUS WM a3oaukapOoHamuia. [leHomonMMCTHPON HWCMONB3YyeTCs AJIA
M3TOTOBJICHUSI YIAKOBKH JUIsl OBITOBOM TEXHUKH, U3 MEHOMOJIMYPETaHa M3rOTaBIMBAIOT
ryOku, cujeHusi, matpachl. [lnactudukaTopbl MOBBIIIAIOT AMACTUYHOCTH IlacTMacc. B
KauecTBE IUIACTU(UKATOPOB Yallle BCErO HCIOJIB3YIOT CIOXKHBIE 3(PUPbHl KapOOHOBBIX
KUCIOT WK GocopHoil KucaoThl. CTaOMIN3aTOPHI MPENSTCTBYIOT PA3BUTHIO MTPOILIECCOB
JECTPYKLMH [IJJACTMACC B pe3yibTaTe JEHCTBUS KHCIOPOAa BO3/1yXa, COJIHEYHOIO CBETA,
BbICOKMX TemmepaTyp. [Ipumepamu Hanbosiee pacnpOoCTpaHEHHBIX IUIACTMACC CITy»KatT
MOJIUATUJIEH, MOIUIPONUIIEH, MOIUCTUPOI, MOJTUBUHUIXIOPU, MOJUMETUIMETAKPUIAT
(opranuueckoe CTekJ0), nojaudTUiieHTepedTanar. Ha3zanue monmmepa, U3 KOTOPOTO
M3TOTOBJIEHO U3JIEHE, YKA3bIBAIOT CIICUATIbHBIMU 3HAKAMH.

Haunbosee pacnpocTpaHéHHbIE NOJMMEPHbIE MAaTEPHAJIbI

Cpenu Bcex IIACTUKOB, BBITYCKAa€MbIX MUPOBOM MPOMBIIUIEHHOCTHIO, HA IIEPBOM
MecTe 1o 00bEMY MPOU3BOJCTBA HAXOAUTCA NOAUATHIIEH. OH XapaKTepu3yeTcs BhICOKOU
rMOKOCThIO U TPOYHOCTHIO, MHEPTEH K ACHCTBUIO KHUCIOT, IIEJIOYEH, OpraHuYecKuX
pactBoputeneil. [lonuaTiiieH nonyyaroT IByMs crioco0aMu — MOJIMMEpU3alue dTUIeHa
IIPY BBICOKOM M HU3KOM JIaBJICHUH.

[Tonmuatunen Beicokoro nasnenus ([IBJl) BmepBbie Obut momyuyen B 1933-36 rr.
OTWIIEH MoJuMepu3yeTcsl paaukaibHo npu AaBieHusx 1300-2500 at™ m Ttemmeparype
150-3200C. MHMmaTopoM IpH 3TOM CIIYKUAT KUCIOpo uiu nepokcuasl. n(CH2=CH2 —

/Y,
&N
[-CH2—-CH2-]n LDPE TIlomyuaercs cunbHO pa3BeTBISHHBI MONMMMEp C
MoJeKysipHoit Maccoit 10 50 000. DTo smacTuyHbIA MATKHI MaTtepuan. OcOOEHHOCTHIO
cTpyKTypbl nonudtuiieHa [IBJl sBasercs Oonplioe KOJIWYECTBO JJIMHHBIX M KOPOTKHX
OTBETBJICHHM, HE TMIO3BOJISOIINX MOJIEKYJIAM C BBICOKOM MOJIEKYJIIPHOM MAacCou cO3/1aBaTh
KPUCTAJUIMYECKYIO CTPYKTYpPY. CBSA3M ITO3TOMY MEKy HUMU HE CHIIBHBIE, @ TO TOBOPUT
TOM, YTO IOJIM3THUJIEH MMEET HEBBICOKYIO YCTOWYMBOCTb Ha Pa3pbiB U IOBBIIICHHYIO

IJIACTUYHOCTh, @ TAaKXKE BBICOKYIO TeKydecTb B paciuiase. [IBJl HasbiBaroT Taxxke
MOJMATIICHOM HU3KOM IIIOTHOCTU. OH Hallle)l CBOE MPUMEHECHUE B U3TOTOBJICHUU TIJIEHKU
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Tt 00€pPTKU, KOHTEHHEPOB U MJIACTUKOBBIX MAaKeTOB. [1akeThl U3 MONMMATUIIEHA BEICOKOTO
JABJICHUS Hellypuiamue, ristHueBble. Ha uznenusx u3 nojim3TuiaeHa BBICOKOTO IaBICHUS
yka3biBaeTcs jatuHckas abopesuarypa LDPE (Low Density PolyEthylene — nonuatunen
HHU3KOM IIJIOTHOCTH).

[TonmaTHnEH HU3KOIO NABJIEHUS CTANU MOIy4darh ¢ 1953 roga KOOpAMHALMOHHON
noJIuMepu3aleil B MpucyTcTBUU Karanuzaropa llurnepa-Hartra (xmopuja TuTaHa —
TpudTHIamoMuanil) npu temmneparype S00C u naBnenun 1 atMm. B aTux ycnoBusix
o0pa3yroTcs JUHEHHbIe TOJUMEPHI ¢ MoJiekylsspHor Maccor ot 10 000 go 3 000 000.
[TonuaTHNEH HU3KOTO JAaBICHUS OTJIMYACTCA OONbIIeH JKECTKOCThIO W MEHbIICH
ANACTUYHOCTBHIO. Ero Hcmonb3yroT, Kak MpaBWJIO, B TEXHUYECKUX UEIAX. OITO
MPOU3BOJICTBO TPYO, MOJUITUICHOBBIX MPOKIATOK M BBICOKOMPOUHBIX MEMIKOB. Ero
MPEUMYIIECTBAMUA MOXHO Ha3BaThb YCTOWYMBOCTHh Ha CXaTHE-pacTsKEHUE. MONEKyJibl
BHYTPH TaKOTO TOJUATHIICHA PACIOJIOKEHBl OYEHb IUIOTHO, MOATOMY OH emé Oosee
YCTOMYMB K BO3JECHMCTBUIO PA3JIMYHBIX XHUMHUYECKMX BemecTB. Ha wuspenuax wu3
MOJTMATHIICHA HU3KOTO JaBiieHus ykasbiBaeTcs 3Hak HDPE (High Density PolyEthylene —
MOJIMATUIIEH BBICOKOM MJIOTHOCTH).

A

[lomunponuner NOMYy4YarOT IMOJMMEPU3ALMEd TMPONWIEHA B  IPUCYTCTBUHU
METAJUIOKOMIUIEKCHBIX KaTanu3aTtopoB Llurnmepa—Harra.

/A
&

MOJYYCHUS IMOJIUITPOITNIICHA OJIN3KH K TEM, ITPHU KOTOPBIX MMOJYHAIOT IMOJIMITUIICH HU3KOTI'O

n H,C = CH- CH; —~— |-CH, - CH|,

I

CH, [TapameTpsl, HEOOXOOUMBIE IS
nasieHud. Ilo cBoiicTBaM MOJMIIPONUIEH HAalOMMHAET MOJIMATUIIEH, OJHAKO M3 HEro
MO>XHO M3TOTaBIMBATh BOJIOKHO, KOTOPOE MPHUTOJIHO ISl U3TOTOBJICHUSI TEXHUYECKUX U
ObITOBBIX TKaHed. V3 monumpomnuieHa M3roTOBISIIOT CIENYIOIIME BUABI M3ACTUN IS
CTPOUTEIBHOM TEXHUKH: TpYObl, IUIEHKH, JHCTbl, BEHTWISLMOHHBIE PEIETKU U
CaHUTapHO-TEXHUYECKoe oOopyaoBanue. [lonumnponuiaeHoBble TPyObl MPUMEHSIOT IS
ropsiYero BOJAOCHA0KEHUS U JIJIs1 TPAHCIIOPTUPOBKH arpecCUBHBIX KUAKoCcTel. [Inénku u3
MOJIUTIPONWIIEHA MPO3pavyHbl U MPOYHBI, 00JIaJal0T XOPOIIEH CBapHUBAEMOCTBIO, Majou
BOJ10-, IIapO- ¥ Ta30MPOHULIAEMOCTbIO0. [IpUMEHSIIOT UX AJI pa3Iu4HbIX BUAOB H30JIALUN
coopykeHUi. Amop¢HbI nonu- 80 NPONMIEH UCHOJB3YIOT JJIsl W3TOTOBJIEHUS
CTPOMUTENBHBIX KJIEEB, 3aMA30K, YINIOTHSIIOIIUX MACTHK U JINIIKUX IUIEHOK.
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Cpenu Bcex IIIaCTUKOB NEPBBIM ObLT NOTyueH noauctupodi (1839), mpomsiiiieHHOe
MPOU3BOJICTBO €ro ObLI0 HamaxkeHo B 1920 r.

nCH=CH — fcH—cui:

[Tonuctupon — TBEpABINA MPO3paUHbIi MaTeprall, KOTOPBIA JETKO OKPAIIUBAETCS B
10001 11BeT. B oTiMuMe OT MoaMATHIICHA U TIOTUTIPONIIICHA OH COXPAHSET MPO3PAUYHOCTh
JaKe B TOJICTOM CJIO€, YTO TTO3BOJISIET U3TOTABIMBATh M3 HETO IITKAJIbI IPHOOPOB, T1a()OHBI
CBETWJIBHUKOB. JTOT TMOJUMEpP HETOKCUYEH, €ro MPUMEHSIOT JUIsi U3TOTOBIICHUS
raJlaHTEPEMHBIX TOBApPOB, MOCY/bI, Tapbl U JIp., TEMIIEpaTypa IKCILUTyaTallud HE BHIIIE

n,
o)

Ha ocHoBe nonaucTuposa noayydaroT NEHOMOJIUCTHPOII, Ha3bIBAEMbIN MTEHOILIACTOM.
Ero mpuMeHSIIOT Kak YMaKOBOYHBIM MaTepuana, B CTPOUTEIBCTBE — KaK 3BYKO- H
TEIUIOU3OJIAIMOHHBIM MaTepuai. [loaucTupon Xpymnok, HO 3TOrO HEIOCTaTKa JIHUIICHBI
COTIOJIMMEPBI MOJUCTUPOJIA ¢ KaydyKaMu (HAmpuMep, MOJy4aeMbli U3 aKpUJIOHUTPUIIA,
Oyranuena u crupona ABC-mIacTuK), U3 KOTOPBIX JIENAl0T 3allUTHBIE IIUIEMbI, KOpIyca
puOOPOB OBITOBOI TEXHUKH, CTIOPTUBHBIM HHBEHTAPb.

[Ipumepom Heroprouero miactuka ciaykut nonuBunuixiopun (I1BX), Gonee
MOJIOBUHBI MAacChbl KOTOpOro mnpuxoaurcs Ha xiop. [IBX mnomywaror paaukanibHON
MOJIMMEPHU3ALMEN BUHIIIXIJIOPUAA.

nCH2=CHCl— [-CH2—-CHCl-]n

[Tpeobiranarorieii TEXHOJIOTUEH SBIISIETCS SMYILCUOHHAS TToTMMepu3anus. CpeaHsis
MoOJIEKyJIsipHas Macca noiuBuHuixsopuaa ot 25 000 mo 100 000. ITonuBUHUIXIOPU
YCTOWYHB K JICUCTBHIO IIEJIOYEH, KUCIOT U HEMOJISIPHBIX pacTBopuTelei. [Ipu Harpesanuun
Boiie 1200C J1leTKO MOPOUCXOAUT OTLICIUICHUE XJIOPOBOJAOPOAA, UTO BBI3BIBAET
HE0OXO0IMMOCTh J0OABKH cTaduin3aTopoB. Temmeparypa skcruryaTtanuu He Boimie 1000C.
Ha ocHOBe NOMMBUHWIXJIOPHUAA BBIMYCKAIOT IIJIACTMACCHhl JIBYX BHJOB: >XECTKOTO
MPOAYKTa — BHHUIUIACTA M MSTKOrO0 — IJIaCTHKaTa. BUHMIUIACT mpencTaBisieT coOou
TEPMOIUIACTUYHBIM MaTepuall ¢ JOCTAaTOYHO BBICOKOM mMpodyHOCThIO. OH obnamaet
XOpOUIMMHU H3OJSILIMOHHBIMM M aHTUKOPPO3UOHHBIMHM CBOMcTBamMHu. M3 Hero pemaror
BEHTWUIALIMOHHBIE W KaHAJW3alMOHHbIE TPYObl, OKOHHBIE pPaMbl, OBITOBBIC H3JICIU.
[InacTukar - MATKUA  TEPMOIUIACTUYHBIA ~ MaTepuas, OO0JaJaloIUid  BBICOKOU
AMACTUYHOCTHI0. OH HMCHONB3YETCS JJIsi U3rOTOBJICHUS IUIEHOK, IIJAHTOB, IUIMHTYCOB,
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KApHU30B, JIMHOJEYMAa, U30JIALMUH Ul DJIEKTPONPOBOAOB. [IeHonomMmBuHUIXIIOpUI UAET
Ha MPOU3BOJICTBO BCIIEHEHBIX PYJOHHBIX MaTepUajIoB (HallpuUMep, NCKYCCTBEHHOU KOXKH).

[Tomumerunmerakpunatr (IIMMA) mnony4aroT paaukaibHON MOIUMEpU3alUen
METHUIIOBOTO d(pupa METAKPUIOBON KUCIIOTHI 1pu Temmeparype 40-60°C.

(‘H_‘( CH 3

CH;
| | ]
nCH, =C - —(THz—(‘—C“:—?—
) l
COOCH; COOCH; COOCH; |

B pesynbrare mosayyaeTcs Mpo3payHbId MOJIKMMEp, CIIOCOOHBIA MpomyckaTh 74%
yJIbTpaguonaeToBoro usayuyeHus. OH JIETKO OKpAIIMBAeTCsl B pa3jMyHbEe IBETa HU
UCIIOJIB3YETCSl B BHJIE JIUCTOB (OPraHUYECKOE CTEKJIO) JUIsl IEKOPATUBHBIX OIPa)KIACHUM,
BBICOKOIIPOYHBIX CTEKOJ JJIS CAJIOHOB CAaMOJIETOB, aBTOMOOWMIICH, ONTHYECKUX CTEKOJI,
JIMH3 U TIPU3M, a TAKXKE I U3TOTOBIICHUs CBETUIBHUKOB, PEKIIAM U JOPOXKHBIX 3HAKOB.
[TockonbKy OprcTEKIO MPAaKTHUYECKH O€3BPEIHO Ul YEJIOBEYECKOrO OpraHu3Ma, OHO
HaIIO IPUMEHEHUE B KaYeCTBE MaTepuaa Jiyisl 3yOHbIX IPOTE30B U KOHTAKTHBIX JIMH3.

[Tonumepuzanueit TerpadTopITUICHA TOTYYAIOT NOJUTETpaTOpITUIIEH — TE(IIOH,
OTKpbITHIN B 1938 1. B mabopaTopun amMmepukanckoil komnanuu «/ro Ilony.

nCF2=CF2— [-CF2—CF2—]n

TedaoH — TxENBIN MONTMMEpP CEPOBATOrO I[BETA, HEPACTBOPUMBIN B OPraHUYECKUX
pacTBOPUTENAX, OYEHb YCTOMYMBBIM K BO3JCHCTBUIO XUMHUUYECKUX peareHToB. Ero
UCIOJIB3YIOT B XMMHYECKOW MPOMBIIIJICHHOCTH [IJISi M3TOTOBIEHUS TPYOOIPOBOIOB U
YIUIOTHUTEIbHBIX MaTepuaioB. biarogaps BeICOKOM MeXaHMYECKOW MPOYHOCTU Te(DIIOH
IIPUMEHSIETCS B IPOU3BOACTBE MOIMITHUKOB, IIOPIIHEBBIX Kojen U T.14. [lonmmep Hawmén
IIPUMEHEHUE B XUPYPIUU JUIsl U3TOTOBJIEHUS KOCTHBIX U CYCTaBHBIX IIPOTE30B.

DnacToMephl
TpaIMLIMOHHBIMU 3JIACTOMEPAMU SBIIIOTCS KayuyyKd — MPOAYKTHI MOJTUMEPU3ALUN
JMEHOBBIX YTJIEBOJOPOI0OB. MOJEKyIbl AUEHOBBIX YIJIEBOJOPOAOB C JABYMS TBOMHBIMU
CBA3SIMH, pa3Jel€HHbIMU OJWHAPHOW, MNpU MOJIUMMEPHU3ALUMU O00pa3yroT BEILIECTBA,
cozeprKalue ABOMHBIE CBSA3U. [IpUpOnHBIN KaydykK, COAEpKAIIUNCA B MJIEYHOM COKE
TPONMYECKUX pacTeHuid (reBed u (¢uUKyca), MpeACTaBIseT co00l monumep 2-
MeTunoyTaaueHa-1,3 — nzomnpexa.

CH: CH;
n CH::Cl—CH:CHg — (—CHg—CI‘.:CH—CHa— ),f
HH.OI'[PCH

Kayuyk npencraBisier co0oil 35acTUYHBIN MaTepuan KENTO-KOPUUHEBOTO 1IBETA,
pacTBOpUMBIH B yriaeBojgopoaax (OeH3uH, OeH3oi, Toiyois). B makpomosekyrnax
IIPUPOJHOIO Kay4dyKa BCE METWIIbHBIE IPYIIIBI PACIIONOKEHBI CTPOTO 10 OJJHY CTOPOHY OT
JIBOMHBIX CBsi3ed. B 0OBIYHOM COCTOSIHUM BCE MaKpPOMOJIEKYJIbl 3aKpyU€HbI B KIyOKH, a
IIPU PaCTSHKEHUM pacKpydnBaroTcs. [Ipy CHATUM Harpy3Ku OHH BO3BPAIAIOTCS B IIPEXKHEE
COCTOSIHUE, YTO U 00€CIIEUYNBAET MAaT€pUAILy AIACTHYHOCTb.

IIpn Temmneparypax 15-400C xayuyk pasMsardaercs, IO3TOMY B YHUCTOM BHUJIE OH
WCIIOJIb3YETCS JIUIIb B IPOU3BOJCTBE PE3NHOBOIO Kited. [Ipy XxpaHeHnn Ha BO3IyXe KayuyK
CTapeeT, MOCTENEHHO TEPSET ANACTUYHOCTD BCIEACTBUE OKUCIIEHUS 110 KPATHBIM CBSI3SIM.
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I'yrranepua — npyroi NpupoOAHBIN MTOIUMEDP U30IIPEHA — UMEET TpaHccTpoeHue. [1o
CPaBHEHMIO C KaydyKOM TyTTalepya HAaIlOMHUHAET KOXKY, CTAaHOBUTCS IJJACTUYHOM IIPU
HarpeBaHuu, o0JagaeT O0NbIION KIEHKOCThI0. OHA UCTOJIB3YETCSl B KQUECTBE U30JISITOpPA
B DJIEKTPOTEXHUKE, B IPOU3BOJICTBE KJIEEB.

B nmpoMBIIIIEHHOCTH TOJIy4arOT CHUHTETHYECKUE IIOJUMMEpBI, II0 CBOWCTBaM
HallOMUHAIOLME HATypabHbIM KayuyK. OHU IPENCTaBIAIOT CO00M TMOKKE U DIIaCTUYHBIE
Marepuaibl. boybllyro 4acTh NPOU3BOAUMBIX Kay4yKOB BYJIKAaHU3UPYIOT — HArpeBaroT C
cepot 0e3 moctyma Bosayxa. I[Ipu 3TOM OTHENbHBIE MAaKPOMOJEKYJbl CIIUBAIOTCS IO
MecTaM JBOMHBIX CBA3EH MOCTHKAMU U3 aTOMOB CEPBI - 00pa3yeTcs pe3uHa.

CH; Sz CH;
\ |

(-CHy—CH =C—CHx-), ~CHy—CH-C—CH,),~
NOIHH3ONPEH + 208-5,—Se — Sz
(-CH—CH=C—CH>), —{CH;—CH-C—CH;),~

\
CH; Sy CH;

[To cpaBHEHHUIO C KaydyyKOM OHa 0oJiee U3HOCOCTOMKA U YCTONYMBA K U3MEHEHUSIM
TemriepaTypbl. Uem 6osbIie 1006aBICHO CEPhl, TEM BHIIIEC CTEIICHb BYJIKAHU3AIUU U TEM
TBEpKE OOpazyromnuiicss mMatepuai. PesnHa ¢ OONBIIMM COJEpKaHHEM cephl UIET Ha
W3TOTOBJICHUE IIUJIAHTOB, ITMH, 00yBU. JanmbHelmas ByJIKaHU3aIUsl PE3UHBI IPUBOJIUT K
oOpa3oBaHuI0 300HUTA — TBEPAOr0 MaTepuasa, HCIOJIb3yEMOI0 B KAUeCTBE U30JIATOPA.

B mnacrosiiee Bpemsi TMPOMBINUIEHHOCTh MPOU3BOJUT OKOJIO CTa BHUJIOB
CUHTETUYECKUX KayuykoB. HaumOosiee pacnpocTpaHEHHBIM SIBISIETCS OyTaJuEHOBBIN
Kay4yK, I0Jy4aeMbli oJiuMepu3anueit Oyraauena-1,3.

n CH2=CH—-CH=CH2— [-CH2—CH=CH—-CH2-]n

DTOT KaydyyK OTHOCUTCS K Kayuyykam oOImiero HaszHaueHus. Ero ByJIKaHU3UPYIOT
CepoH, B KaUeCTBE HAMOIHUTEIIS UCTIONB3YIOT Caxy. Pe3suHbl U3 3TOro kaydyka o0saaior
BBICOKOM M3HOCO- U MOPO30CTOMKOCTHhIO. OHU yCTOWYUBBI KO MHOTHM J€(QOpMaIlusiM.
[IpuMEHSIOT 3TOT KaydyyK B MNPOU3BOACTBE IIMH, PE3MHOTEXHUYECKUX W3ICIUH, IS
U30JISIUY Kaleneil.

ByraaneH-cTUPOJILHBIH KaAyYyK — KayuyyK OOIIEro Ha3HAYEHU s, OTy4aeMblii
COBMECTHOM nonumMepuzanuen Oyraauena-1,3 u crupona. nCH2=CH—CH=CH2 +n
C6H5-CH=CH2—

— [-CH2-CH=CH—-CH2—]n— [CH2—CH(C6HS5) —]n

DTOT KayuyyK TakXe BYJIKAHU3UPYIOT CEpPOM, B KadyeCTBE HAIOJIHUTENS
UCIIOJb3YyeTcs caxka. [[puMeHstoT B MpOU3BOJCTBE IIUH, PE3MHOTEXHUYECKUX H3JICTUH,
o0yBH. M30mpeHOBBI KaydyK MO TEXHUYECKUM CBOMCTBaAM OJM30K K HATypajibHOMY
kayuyyky. OH SIBISIETCSI €ro 3aMEHUTENIeM B MPOU3BOJACTBE IIIMH, PACCUMTAHHBIX Ha
Oonpive Harpy3ku (I caMOJi€TOB, TPY30BBIX aBTOMOOWIIEH, BE3IEXOOB).
X0ponpeHoBbIN KayuykK (HAUPUT, HEOTPEH) MOIYyYaOT NOJMMEPHU3ALMEN XI0pONpeHa.

nCH2=CCI-CH=CH2 — [-CH2—CCI=CH—CH2 —]n

Bynkanu3upyroT okcugamu IuHKa U Maraus. Pe3unsl oOmanaroT macio-, 6eH30-,
TEIUIO- U HM3HOCOCTOMKOCTHIO. He ToprouM M yCTOWYMBBI K KHCIOTaM M LIEJI04YaM.
[IpuMeHsI0OT B MNPOU3BOJACTBE PE3MHOTEXHUYECKUX W3JECTUN, KIEeB U HU3OJSLUM.
[Tonmyperanbl — TE€TEPOLICNHBIE MOJIUMEPBI, MAKPOMOJIEKYJIa KOTOPBIX COJAEPKUT
HE3aMEIIEHHYI0 W/HWIN 3aMemEHHy0 yperanoByio rpymnmy —N(R)— C(O)O—, rae R =
H, ankwunel, apun wuinum auuia. B MakpoMosiekyliax MOJIMYPETAHOB TaKXKE MOTYT
COJIEPKAThCSl TPOCThIE W CIOXKHOIPUPHBIE (PYHKIMOHAIBHBIE TPYMIbl, MOYEBUHHAS,
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amMuJHas Tpynmnbl U HEKOTOpble Ipyrue (yHKUHUOHAIbHBIE TPYIIIbI, ONpPEAEISIOIINE
KOMILJIEKC CBOWCTB 3TUX NOJUMEpPOB. llonmyperaHsl OTHOCATCS K CHHTETUYECKUM
3JIaCTOMEpaM U HAIIUIH IUPOKOE MPUMEHEHHE B TPOMBIIIIIEHHOCTH O1aroiapsi IIMpPOKOMY
JIMAna3oHy MNPOYHOCTHBIX XapaKTEpPHUCTHUK. MCIONB3yHOTCS B KayecTBE 3aMEHUTENEH
PE3UHBI P MPOU3BOJCTBE M3JENUi, pabOTAIOMX B arpECCUBHBIX CPENlaX, B YCIOBUAX
OOJIBIIMX 3HAKOIIEPEMEHHBIX HArPy30K U TeMiiepatyp. Jnana3on pabounx remmneparyp —
or —60 °C nmo +80 °C. Pe3uHbl MUPOKO HCHOJB3YIOTCS B Pa3IMYHBIX cdepax
MIPOU3BOICTBEHHOM U OBITOBOM KU3HH YeJIOBEKa, 0COOEHHO B CTpOUTENbCTBE. OHA BXOIUT
B JIEMEHTBI CTPOUTENIbHBIX KOHCTPYKIMHI, HAYMHAs OT (PyH/IaMEHTa U KOHYas JeTalsIMU
ornenku 3naHuil. IlpruMeHeHHne pe3uHbl MO3BOJSET CHENaTh BO3BOJUMBIC 3IAHUS
YCTOWYHBBIMH K 3eMIIeTpsiceHUsIM. B Manaii3znu Ha «peccopbl» U3 HATYPAIBHOTO KaydyKa
CTaBsAT MHOTHE 3/1aHMs1. B MUPOBOIi TpaKTUKE UMEETCSI HEMAJIO IPUMEPOB CTPOUTEIBCTBA
COOpYyKeHMI Ha pe3uHoBOM (yHaamente. [lonuMepHble MaTepuasibl MCHOJB3YIOTCS B
Ka4eCTBE TEPMETUKOB, B TOM YHUCJIE U DIACTOMEDP — F'€PHUT, OCHOBY KOTOPOT'O COCTABIISET
XJOPONPEHOBBIM  KaydyK. [mapousonsdaius ¢ TOPUMEHEHHEM O KUIAKOW  PE3UHBI
(KOMIO3ULIMH, COCTOSIIEH U3 OUTYMHOM 3MYJIbCUU U OyTaANEH-CTUPOJIbHBIX OJUMEPOB)
[0 CBOMM XapaKTEpUCTUKAM NPUPABHUBAETCS K MHOTOCIONHOW THMAPOU3OJSLUN U3
pyOepouna. bonpiiyro 4yactb onudbl B MacHSHBIX KpackaX MOXKHO 3aMEHHUTh Ha
M30IPEHOBBIN KayuyK. J{Jisl 3a1UThI CTaJbHBIX KOHCTPYKIUN OT KOPPO3UH UCTIOIb3YIOTCS
MOKPBITUS U3 PE3UHBI WM 300HUTA (TyMMUpOBaHue). [ 3aJMBKU peIbCOBBIX IIBOB U
JUTsL 3allOJIHEHMsI IIBOB BO BCEX MeECTax JBM)XKEHHS OeToHa W acgaibTa HCIOJb3YIOT
OUTYMHBIE KOMIIO3UIIMH, COJIEPIKAIINE PE3UHBI.

BOHpOCbI AJIHA 3AKPEIJICHUSA TCOPETUIECCKOI0O MaTepHuajaa K NIPAKTUYE€CKOMY
3aHATHIO

[TepeuncnuTe Kinacchl OpPraHUYECKUX COCTUHECHUMN.
XHUMHUYECKHUE CBOMCTBA aJIKAHOB.

XHUMHUYECKHUE CBOMCTBA aJIKCHOB.

XHUMHYECKHUE CBOMCTBA aJIKWMHOB.

XHUMHUYECKHUE CBOMCTBA aJIKaJUCHOB.
XUMHYECKHUE CBOMCTBA ApEHOB.

XUMHYECKHUE CBOMCTBA CIUPTOB.

XHUMHUYECKHUE CBOMCTBA allbACTUI0B U KETOHOB.
9. XuMunueckue CBOMCTBA KApOOHOBBIX KUCIOT.
10.Xumuyeckue cBOMCTBA KUPOB.
11.XuMu4ueckue cBOMCTBAa aMHUHOB.

12. XuMH4deckue cBOMCTBa aMUHOKHUCIIOT.

13. XuMHUYECKHE CBOMCTBA OEIKOB.

PN R WD =

3aI[aHI/lﬂ JJIA MPAKTHYECCKOI'0 3aHATHUSA

OTBeTbTe Ha 3aJaHus, BBHIOpPAaB YpaBHCHHMsS W3 Ballero BapuaHTa II0]
HOMEpaMH. ..(TI0 YKa3aHUIO YUUTEIS).
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l. 3anumuTe ypaBHEHUS XUMHUYECKUX pEaKIuil

2.

YPABHEHU I XUMNYECKUX PEAKIINH

OPTTAHMYECKHUX BEIIECTB
BapI/IaHTbI
1 2 3

1 | CGHytHy — C>Hst+Ho— Wasd Lt
2 |CHs+ O — CoHetOr— CoHx+Or—
3 | CH.Clx+ Cl, — CH,+Ch— O L
4 | C;HetBr, — CHs+Br2— H?C/i'\tm P
5 | H2C=CH-CHz3 HC=C-CH, HCL, H>C=CH; +HCIl—

+HCl—
6 H.C=CH-CH=CH-CH, + HBr —» :?i:i:2+ HB,-_ID-. HZC:CH'CH3 +HBI’—>
7 O +Hv0, "= CH4 + HNO3— CH;-CH3+ HNO3;—
8 | Al4Cs+H,O— CaC, +tH, O — Na,C,+H,O—
9 | H.C=CHx+ H.O CHg=ciy + 10— HC=C-CH, + H,0 1%

- ;
10 | C;HsOH + Na — CsHsOH+Na— CH;CH.Cl+Zn—
11 | CHs— CHs0OH+NH3— CisHzs—
12 | CHsOH+ CsH1206 — C,HsOH+CH;COOH—

C,HsOH —
13| ()= CH;-CH,-CH;— | Ho.C=CH, —
14 nHyC=CH; ——= 3HC=CH & o HECZE;ICH:CHZ =
15| oo e = | CH3CHO+H,— C,H5s0H+HNO3;—
16 | CcHsOH+NaOH— | R—CHO + CsHsOH+Br,—

[Ag(NH3)2]JOH—
3AJIAHNMA:

HOMEpPaMH. ...
[Toanummure Ha3BaHUA HCXOJHBIX BEIIECTB M NPOAYKTOB PEaKUUH B
3alMCAHHBIX YPABHEHUSX PEAKIUMN.
PaccraBbTe K03(PPUIIMEHTHI B 3aMIMCAHHBIX YPABHEHUSX PEAKIUH.
YKaXuTe TUITBI 3alIMCAHHBIX YPABHCHUMN PEAKLUN.

Bapuanm 3 Ne 16
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N3 Balcro BapuaHTa II0J

NHcTpyKuus no BbINOJHEHUIO MPAKTHYECKOT0 3aHATHS
. YTOouHUTE y TIpernojaBarelii HOMEpa W3 Balllero BapuaHTa, HEOOXOIWMBINA st
BBITIOJTHEHUS 3aJaHus.
. O0Opa3zen 1Jisi BHINIOJIHEHMSI:
Buumanue! npuBeeH npuMep ToJAbKO 0JJHOT0 ypaBHeHus!!!
Bbl 10/1KHBI BHITIOJIHUTH BCe YPABHEHHS U3 Balllero BAPUAHTA




Br

OH +3Br, — HO Br +3HBr
Br

deHon + 3-6pom — 2 4,6-Tpubpomderon + 3-6pomosogopos

Peaxuus 6pomupoeauuﬂ

HOpﬂIlOK BbINOJIHEHUSI OTYETA 110 NMPAKTUICCKOMY 3aHATHIO

1.B Tetpanu st pakTUYECKUX 3aHATHUN HAIUIINTE HOMEP, HA3BaHUE U
y4eOHYIO LEeJIb 3aHATHS.

2.0TBeThTE YCTHO Ha BOIPOCHI JJISI 3aKPEIUIEHUS TEOPETUUYECKOr0 Marepualia K
MPAKTUYECKOMY 3aHATHIO.

3.BeInoiHUTE 3adaHMUs.

4.3anuimmuTe BBIBOJ O MpOJIeIaHHON padoTe, OTpa3uTe, Ha CKOJBKO ycmenHo Bbl
CIpPaBUJIMCh C Y4YeOHBIMH 3aJadyaMHd IPAKTHUYECKOTO 3aHITHS M peaju30BaHbl JIU
oOpazoBaTebHbIe Pe3yibTaThl, 3asBieHHbIC BO D®I'OC TpeThero moKoJICHUsI.

IIpakTuyeckoe 3ansaTue Ne 8. «PemeHune NMpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha

aHanu3 (hakToOpoOB, BIUAIONIUX HA U3MEHEHUE CKOPOCTH XUMUUYECKOW peakiuu, B T.4. C
MO3UIINI SKOJIOTHUECKH 11€JIECO00Pa3HOro MOBEICHUSI B OBITY U TPYAOBOU JAEATEILHOCTU
B LIEJIIX COXPAHEHUSI CBOETO 3/I0POBhS U OKPYKAIOIIEH MPUPOTHON CPEIbI.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 3aIaHUM Ha NpuMeHeHne npuHnuna Jle-1larense
JUIS HaXO0K/ICHUSI HANPABJICHUS CMEIIEHUS PAaBHOBECH XMUMHUYECKOW PEAaKUMU U aHAIU3
(bakTOpOB, BIMUSIIONIMX Ha CMEIIEHUE XUMUYECKOTO PABHOBECHUS.

YueOHas 1edb:  U3YYUTh MOHSATUS CKOPOCTU XMUMHUYECKOW PEaKIMU U XUMHUYECKOTO
paBHOBECHSI.

YyebOHble 3a/1a4u:

1.Hayuutbcsi pemiath 3aJaud Ha CKOPOCTh XMMHUYECKOW pEaKIMu U CMEIICHHUE
XUMHUYECKOTO PAaBHOBECHS.

Oo0pa3oBaTesbHBIE Pe3yJbTATHI:

CTyIeHT JOJIKEH:

HMETh MPAKTUYEeCKHUI ONbIT: PEIICHUS 3a1a4 Ha CKOPOCTh XUMHYECKOW PEaKIHU M
CMENICHUE XUMUYECKOTO PABHOBECHS.

3HATh: (PAKTOPHI, BIUAIONINE HA U3MEHEHUE CKOPOCTH XUMHYECKON peakiiuu U (paKkTophl,
BIIMSIFOIIME HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;

YMeTh: pEUIaTh 3aJla4d HAa CKOPOCTh XMMHUYECKOM PEAKIMU U CMEHNICHUE XUMUYECKOTO
PaBHOBECHSI.

321)13‘[1/[ MPAKTHICCKOIo 3aHATUA:
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[TOBTOPHUTH TEOPETUICCKUIT MaTepHaIl TI0 TEME MPAKTHYECKOTO 3aHATHS.
OTBETUTH Ha BOIPOCHI JJIs 3aKPEIICHHS TEOPETUICCKOT0 MaTepHalia.
BBINIOTHUTH 3a/1aHUS 10 TEME.

OdopMuUTh OTYET.

el .

Oobecrie4yeHHOCTD 3aHATHSA (CPEeACTBA O0yUYEeHU):

1. COOpHUK METOAMYECKUX YKa3aHWU JUIsl CTYJEHTOB MO BBHIMOJHEHUIO MPAKTHUYECKUX
3aHATHH 1O y4eOHON TUCHUTITUHE « XUMUS.

2. Tabnuma «Ilepuoguueckas cucrema xumudeckux siaeMentoB J.1. Mennaeneeay.

3. Terpanp 175 MPAKTUUECKUX 3aHITUNA B KIIETKY.

4. KapTouku — 3a/1aHHsl.

5. Kanbkynsrop.

6. Pyuxa.
Kpamxkue meopemuueckue u yueono-wemooudeckue mamepuanvl
no meme NPAKMUYECKO20 3AHAMUA
CKopocTh XUMHMYECKO peakium.
Ckopocmb  Xumuueckou peaxyuu - OCHOBHOE TIIOHATHE XUMHUYECKOW KUHETHUKH,

BBIPAJKAIOIIEE OTHOIIECHHS KOJIMYECTBA IPOPEArupOBABIIErO BeHlecTBA (B MOJISIX) K
OTpE3KYy BPEMEHH, 3a KOTOPOE MPOU3O0ILIO B3AUMOIECHCTBHE.

CKOpOCTh peakiuu OTpa)kaeT U3MEHEHUE KOHLEHTpAlui pearupyronmx BEIIeCTB
3a eUHUIly BpeMeHU. ENMHMIIBI M3MEpeHus AJii TOMOT€HHOM peakluuu: MOJIb/JI * CeK.
DU3NYECKU CMBICI B TOM, UTO KXY CEKYHy KaKOe-TO KOJIMYECTBO OJJHOTO BEIIECTBa

IIpEBpAIAETCS B APYTroO€E.
Ckopocmb XuMuyeckol

4 peakyuu (MoAb/A * cek)
:
S.
:
3G
3
N C:z
I I >
t, t, Bpems

OcHoBHbIE (PAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKOW peaKkuu, 3TO:

1. mpupojaa pearpyrommx BemecTs:

Camasi BbICOKasi CKOPOCTh PEaKIIMKU MEXAY pacTBOpaMH, B )KHAKOCTAX. B razax ona
HECKOJIbKO HIKE. XMMHUYECKas aKTHBHOCTh Tak)Ke€ UIPaeT BaxkKHYIO poiib. Hampumep,
oTBedas Ha Bompoc "kakoi u3 MmetamuioB Fe unu Ca OvicTpee mpopearupyer ¢ cepoi?"" Mbl
OT/IaIUM TMPEANOUYTEHUE KATBIIUIO, TAK KaK B Py aKTUBHOCTH METAJIOB OH CTOUT JIEBEE
Keje3a, a 3HAYUT KaJlbI[Mil aKkTUBHEE JKeJe3a.

2. KOHIIEHTpALMs pearupyroimx BeIecCTs:

Brnusnue koHuEHTpanuu "MPsSMO MPONOPLUHUOHATIBHO" CKOPOCTH pEeaKIUH: IMpU
YBJICUCHUH KOHIIEHTPALIMM PEarupyrollero BEIIECTBA CKOPOCTh PEAKIIMH TOBBIIIAETCS,
IIPU YMEHBILICHUH - TOHMXKAETCH.

3. mIom@aasr NOBEPXHOCTH COMPUKOCHOBEHHS PEareHTOB:
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Ecnu peakuus rereporeHHas: JKMIKOCTb + TBEpPAOE BEILIECTBO, ra3 + TBEPHOE
BEIIECTBO, JXUJIKOCTh + Ta3, TO OOJBIIYyI0 POJb HIPaeT IJIOWAAb CONPUKOCHOBEHUS
pearupyromux BemecTs. [Ipy u3MenpyeHun TBEPAOro BEIIECTBA CKOPOCTh XMMUYECKON
pEeakLUH yBEITUIUBACTCS.

Ecnu B peakuuu ydacTBYIOT Tas3bl: NMPU YBEIUYEHUM JABJICHHUS KOHUEHTpPALUS
BEILECTBA Ha eMHUIYy 00beMa Bo3pacTaeT (IpelcTaBbTe, Kak ra3 cxxumaercs). [loatomy
YBEJIMYECHHE JABJICHHE, €CJIM CPEU UCXOJIHBIX BEUIECTB €CTh ra3, yBEJIMUYUBAET CKOPOCTh
peakuuu.

4. Temmeparypa, Ipu KOTOPOH MIPOBOJUTCS PEAKLIHSL:

BiusiHue temmepaTypbl Ha CKOPOCTh pe€akiuu "TpsMO MPOHNOPLHOHAIBHO': yeM
BBIIIIE TEMIIEPATYpPa, TEM BBIIIE CKOPOCTh PEAKLIUHU - YEM HMKE TEMIIEPATYPA, TEM MEHBIIIE
U CKOPOCTbh PEAKLIUH.

[TpaBuno Baut-I'odda, ronmanackoro XuMuka, mo3BoJsieT TOYHO OIICHUTH BIUSHUC
TEMIIEpaTypbl HA CKOPOCTh XUMHUYECKON peakunu. OHO 3By4yuT Tak: "llpu mOBBILICHUU
TeMIiepaTypbl Ha Kaxable 10 rpagycoB KOHCTaHTa CKOPOCTH TOMOT'€HHOM 3JIEMEHTAPHOMN
pEeaKIuy yBEIMYUBAETCS B 1BA — YETHIPE pas3a'’.

Mpaburo Banm-lodda

TMpu noBelueHuu
memnepamypol Ha 10°C

CKOpPOCMb peakuuu
Bospacmaem 8 2 -4 pasa

Banm-logpdp

5. IpUCYTCTBHE B pEAaKIMU KaTaau3aropa (MHTHOUTOpA).

Kamanuszamop (rped. katalysis — pa3pyiieHue) - BeIIECTBO, YCKOPSIOIIEe
XMMHYECKYIO peakiliio, HO He ydJacTBylolee B Heil. Kartammsartop He pacxomyercs B
XUMHUYECKON pEaKIIHH.

MHorue XUMHYECKHME pEeaKkIMd B HaIlleM OpraHu3Me MPOTEKAIT C YYacTHEM
KaTalM3aToOpOB - OEIIKOBBIX MOJIEKYJI, PepMeHTOB. be3 kaTann3atopoB Mo 100HbIE pEaKIINH
1A OBl COTHHU JIET, a C KaTaINu3aTOPaMH UIYT OJIHY JTOJIO CEKYH/IBI.

Kamanuzom wHa3pIBalOT SBICHWE YCKOPEHUS XWMHUYECKOW PpEaKIMH TOJA JCHCTBHUEM
Karamu3atopa, a XUMUYECKHE pEeaKIuu, HUAyIMe C YydacTHeM KaTajau3aropa -
Kamaaumuyeckumu.

Uneubumop (nat. inhibere - 3aaep>KuBaTh) - BEIIECTBO, 3aMEJIAIONIEE WU
npeoTBpaniaroiiee NpoTeKaHue Kako-I11M00 XUMUUYECKON peaKiuu.

NuruOuropsl NPUMEHSIOT Ui 3aMEIJICHHs KOPPO3UMH MeTajula, OKHCIICHUS
TOIUIMBA, CTapeHUs TMOJIMMEpPOB. MHOTHE JIeKApCTBEHHBIC BEIIECTBA  SBISIOTCA
uHTHOMTOpamMu. Tak mpu JeUeHWU TacTpUTa - BOCMANCHUS JKenyaka (Tped. gaster -
KEIYJI0K) WIH S3B 4acTO HA3HAYAIOTCS MHTHOUTOPHI MTPOTOHHOW MOMIIBI - XUMHUYCCKHEC
BeIlecTBa, KOTophie O1okupyeT BhipaboTky HCI cnusucroii xkemyake. B pesynbTare aToro
COJITHAs KHUCJIOTa TMpEeKpamaeT BO3JEHCTBUE HA TOBPEXKICHHYIO CTEHKY KETyIKa,
BOCIIAJICHUE CTHXAET.
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3akon pgeiicTByromux Macc. CKOpOCTh 3JEMEHTAPHOW TOMOT€HHOW XHUMHUYECKOMN
peaKkuy NpsiMO NMPONOPLMOHAIbHA IPOU3BEICHNUIO KOHIEHTPALUA PEAreHTOB, B3ATBIX B
CTETEHSX, PAaBHBIX UX CTEXHOMETPUUECKUM KOd(p(PULIUEHTaM.
s peaknn - aA + bB =c¢C +dD v =k-[Al]a‘[B]b,
rae [A] u [B] — konnenTpanuu BemectB A u B B Mob/m,
k — KOHCTaHTa CKOPOCTH PEaKIUU.
KoHnenTpanuu TBEpABIX BELIECTB, B ClIy4yae I€TEPOTCHHOM PEaKLMU B KUHETHYECKOE
YPaBHEHME HE BKIIFOYAIOT.
3aBUCUMOCTh CKOpOCTH peakuuu oT KOHILICHTPALIMU pearupyrommx
BEILIECTB ONPEAEIIAECTCS 3aKOHOM JIEMCTBYIOIINX MACC:

v=k'[A]a:[B]b
Ou4eBHIHO, YTO C YBEJIWYEHUEM KOHIIEHTPAIMH pEarupyromux BEUIECTB, CKOPOCTh
pEeaKIuy YBEIUYUBACTCsI, T.K. YBEINYUBACTCS YUCIIO COYJapEHUNA MEKy YUaCTBYIOLIUMU
B peakuuu BemecTtBamu. [IpryueM, BaXXKHO y4HMTBIBATh MOPSALOK PEAKLUN: €CIU PEAKLIU
MMEET IIEPBBIM IOPSAJOK II0 HEKOTOPOMY peareHry, TO €€ CKOpPOCTb IIPsIMO
IIPONOPLIMOHAJIBHA KOHLEHTPAllMM 3TOr0 BeIlecTBa. EcCiM peakuus HMeeT BTOPOH
MOPSJIOK 10 KAKOMY-JIHOO peareHry, TO yABOCHHE €ro KOHIIEHTPALUU IPUBEAET K POCTY
CKOPOCTH peakiuu B 22 =4 pa3a, a yBeJIMYEHUE KOHLIEHTPALUU B 3 pa3a YCKOPUT PEAKLIHIO
B 32 =9 pas.

XHUMHUYECKasi CHCTEMA HAXOJWUTCS B COCTOSSHUM PAaBHOBECHS KOI/A CKOPOCTHU
npsiMOl ¥ oOpaTHOW peakIy paBHBI. B paBHOBeCHOHW cHcTeMe 3a 000N MPOMEKYTOK
BpEMEHU 00pa3yeTcsi CTOJIBKO K€ MOJEKYJ, CKOJIBKO HUX pachajaercs, I03TOMY,
KOHILICHTPALIMX UCXOAHBIX BEUIECTB U IIPOAYKTOB PEAKIIMU HE U3MEHSIOTCS C TEUCHHEM
BPEMEHH.

Cucrema OyneT HaxOOUThCS B COCTOSHUM paBHOBECHS A0 TEX IOp, MOKa He
U3MEHATCS BHEIIHUE YyCIOBUA. [IpyM W3MEHEHMM BHEIIHMX YCIOBHM IPOU30WIET
U3MEHEHUE CKOpPOCTEH MpsAMOW M OOpaTHOM peaklMH, YTO HEW30€KHO NPUBEAET K
"mepekocy" B Ty WIM UHYIO CTOPOHY.

Cornacio mnpuHuuny Jle-Illatenbe, - ecnM Ha CUCTEMY, HAXOAAUIYHOCS B
PaBHOBECUM, OKa3aThb BO3JIEHCTBHE, TO B pE3yJbTaTe€ NPOTEKAIOIIMNX MPOLECCOB
paBHOBECHE CMECTUTCA B TaKOM HalpaBJIE€HUHU, YTOOBI OKa3aHHOE BO3JCUCTBUE
YMEHBIINIOCH.

HapymuTes paBHOBECHE CUCTEMBI MOKHO U3MEHEHUEM:

KOHIEHTPALMHU BelIeCTB, YYACTBYIOIIMNX B PEAKLIUH - PABHOBECUE CHCTEMBI CMEILAETCS
B CTOPOHY Pacxo[a BEIIECTBA, KOHUEHTpPAlUUs  KOTOPOTO YBEJIHWYWJIACH WM B
CTOPOHY 00pa30BaHMs BEIIECTBA, KOHLICHTPAMSA KOTOPOTrO YMEHbIINWJIACH;

JAaBJEHMS - U3MEHEHHSI O0BEMA CUCTEMBI - PU YMEHbIICHUM J1aBJIeHUs (YBEIUUCHUU
o0beMa) paBHOBECHE CMEIIAETCS B CTOPOHY YBEJIHMYEHUS] YHCJIA MOJIEKYJ Tra3oB U
IpU YBeJIMYEHUM JaBjeHMs (YMEHbIIEHUH O00beMa) pPaBHOBECUE CMEIIAETCs B
CTOPOHY YMEHbIICHHUS YU CJIA MOJIEKYJI ra30B;

TeMIeparypbl - IIpU YBeJIMYEHMH TeMIepaTypbl PABHOBECUE  CMENIAETCA B
CTOPOHY JHAOTEPMHUYECKOl  peakuuM; [pU YMEHbIIEHUN  TeMIepaTrypbl- B
CTOPOHY IK30TEPMHUYECKOH PEeAKIUM.
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Bomnpocs! a5 3aKperuieHlsl TEOPETHYECKOT0 MaTepHaJia K NPaKTUHYeCKOMY
3aHATHIO

UTo Takoe CKOPOCTh XUMUYECKON PEAKLIUH.

Kaxkue (pakTopsl BIUAIOT HA CKOPOCTh XMMUYECKOW PEaKIIMH.
[IpaBuno Bant-T'odda.

YT0 Takoe XMMUYECKOE PABHOBECHE.

Kakue ¢akTophl BIUAIOT HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHSI.

D AW =

3amaHus Ui IPAKTHYECKOT0 3aHATHS:
OTBeThTE HA 3aJ1aHMs, BEIOPAB KAPTOUKY MO HOMEPOM. .. (TI0 YKa3aHUIO YUUTEIS).
KaprTouka Ne 1.

1.Peakuus nporekaet no ypaBHeHuto A+B = 2C. HavanbHas KOHLIEHTpalus BemecTsa A
paBHa 0,22 momnb/n, a yepe3 10 ¢ — 0,215 monw/a. Beruncnure cpeHiOl CKOPOCTh
peaKIuu.

2.Kak uamenurcs ckopoctsb peakiuu: S(tB) + O2 (1) =SO2 (T) npu yBeJIMYECHUU TaBJICHUS
B cucTeMe B 4 paza?

3.Beluncaure, BO CKOJIBKO pa3 YBEJIMYUTCS CKOPOCTh PEAKUMM IPH IOBBIILIEHUN
temmnepatrypsl ot 30 1o 70 o C, ecnu TemnepaTypHbid K03 OUITUEHT CKOPOCTH PaBEH 2.
4. B 3amkHyThIN cocyn nomectund 6 monb Hz u 3 Mone Oz. Uepe3 HEKOTOpOE Bpems
yctanoBuiiock paBHoBecue 2Ha(r) + Oz(r) =2H20 () 1 o6pa3zoBasiach BOJia XUMHUYECKUM
KoiaudecTBoM 1,5 mosnb. Kak n3MeHMIoch AaBieHHe B COCYJIe€ K MOMEHTY YCTaHOBJICHUS
paBHOBeCUs?

5. XuMudeckoe paBHOBECHUE B PEAKITUU CMEIaeTCs B CTOPOHY 00pa30BaHUS IPOYKTa
peakiuu mpu

1) moHMWXeHUU JaBICHUS

2) TIOBBIIICHUH TEMITEPATyPhI

3) noGapiieHUU KaTan3aTopa

4) nobGaBieHUU BOJOPO/IA.

Kaproukxa Ne 2.

1. 3anumnTe KHHETHYECKOE YpaBHEHHUE JIJIS CIICIYIONIUX YpaBHEHUH peakiuii: A) S(TB) +
02 (r)=S02 (r) b)2S02 (r) + 02 (r) =2S0O3 (k)

2. Kak usmenutcst ckopocth peakiuu:2S02 (r) + O2 (r) = 2SO3 (1) npu yBeTUYCHUH
JIaBJICHUA B CUCTEME B 2 paza’?

3. Ilpu temnepatype 10 °C peaknusi nporekaer 3a 5 muH, npu 20°C — 3a 1 muH.
PaccuuTaiiTe TemneparypHbIii KO3()PUITUEHT CKOPOCTH PEAKITUH.

4. B romoreHHO# cucteMe ycTaHOBIWIOCH paBHOBecHe: 2SO0 +0; «» 2503

PaBHOBecHble xuMuyeckue koauyectBa (Mosib) SOz, O2 u SO3 COOTBETCTBEHHO PaBHBI
0,1,0,2,0,6. Onpenennute UCXOAHbIE XUMHYECKUE KosinuecTBa SOz u Os.

5. PaBHOBecue CMEIIAETCS B CTOPOHY UCXOAHBIX BELIECTB IIPU
1) ymeHbIlIeHUH TaBlCHUS
2) HarpeBaHUH
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3) BBeJEHUU KaTanu3aropa
4) nobGaBieHUU BOJIOPOJIA

KapToukxa Ne 3.

1. Koucranta CcKOpOCTH  peakIMy  OMBUICHHS  yYKCYCHOATHJIOBOTO  3(upa:
CH3COOC2H5(p-p) + KOH(p-p)—CH3COOK (p-p) +C2H50H(p-p) paBHa 0,1
a/monb'MUH. HauvanmbHass KOHUEHTpalus yKCyCHO3THIIOBOro 3¢upa Obuta paBHa 0,01
Moub/11, a menoun — 0,05 monb/n. Beiuuciaute HayanbHYIO0 CKOPOCTh PEAKIMH U B TOT
MOMEHT, KOTJla KOHUeHTpalus 3¢upa cranet pasaou 0,008 Monb/1.

2. PaccuuTaiiTe, BO CKOJIBKO pa3 m3MeHHTCS ckopocTh peakunn H2+C12 = 2HCI npm
YBEJIMYCHHUH JIaBJICHUA B 2 pasa.

3. Temneparypusiii Ko3hdUIIMEHT peakiuu paBeH 2,5. Kak u3MeHHUTCs ee CKOpOCTh IpH
OXJIAKJICHUU PEAKIIMOHHON cMecHu OT u3MeHeHus temimeparypsl oT 50 °C go 30 °C?

4. PaBHOBecHble MoussipHble KoHUeHTpauuun CO, O u CO; mocne yCTaHOBJIEHUS
paBHoBecus 2CO(T) + Oz(t) = 2COx(t) pasnsl 0,3; 0,2 u 0,1 (Mosb/mM3) COOTBETCTBEHHO.
Paccuutaiite 00BEMHYIO JOJI0 KHCIOPOJAa B HWCXOJHOM Ta30BOM cMecHu (HMCXOHAs
MoutsipHas koHueHtpanusa CO2 paBHa HYJIO).

5. Kyna Oynet cmemarbesi paBHOBECHE CUCTEMBI C YBEJIMUEHHUEM TEMITepaTyphl?
N2+02 < 2NO-108,5 x/{x
N2+3H2 <> 2NH3+88 x/[x

HNHCcTpyKIus M0 BHINOJHEHUIO MPAKTHYECKOTr0 3aHATHS

1. YTounure y mpemnogaBareiis HOMEP KapTOYKH, HEOOXOIUMBIN [Jisi BBIOJHEHUS
3a/1aHuUs.

2. OoOpa3sen aJisl BBINIOJIHEHMSI:
3agaua 1. MonsipHasi KOHIEHTpAIMs BEMIECTBA JI0 pEeaKIMU cocTapisa 1.5 Monb/n
10 UTOTY peakiuu - 3 MoJib/11. O6bem cMmecu 10 TuTpoB, peakiius 3aHsuia 20 CEKyHI.

Paccuuraiite CKOpOCTh peakLuu.
Pactem ckopocmu
XumMudeckol pearkuuu

AaHo: PeweHue:

¢, = 1.5 MoAp
€5 = 3 MoAb

At = 20 cek Al
V = 10 Aumpob e
= MOoAb
A o s MOAL
s O = 0.0075
At x 20 cek x 10O A AT cek

3amaya 2. OkucieHue OHOKCUAA CEpbl MPOTEKaeT Mo ypaBHeHuto: 2SO2(r) + O2 =
2S03(r). Kak u3mMeHUTCSt CKOPOCTh ATOM PEAKIUH, €CIIH 00BEMBI CUCTEMbI YMEHBIITUTH B
Tpu pa3za?
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e aA + bB = cC
2ECa * FCa = 25050, U = k x e(A) x (B

odbitHo 1" HE nuuigin

1. IMpumerum usBecrHyro gpoprmynay A daHHoA 3adadu
v =k x (SO, x c(O,)*
2. Mpu yMeHbueHUU o0 beMa cucniemer 6 = pasa

KoHueHMpauyua Bewecrn8 Bospacmaem 8 = pasa.
Mepenutuem popmyAay., YHrs anioma 40a;<wx

LV =k x 37¢(SO)* x Se¢(O,)
Ioagpuyuerna = Bo3Bo2umrcs 8 crenens,

Kowmopoil coom6ew\cm652m Kozdouuum—wv\ 8 ypaBreHuu.
AAA SO, — 2, OAa O, —

v =k x 9¢(SOL)* x 5(0.,)
v = 27k x c(SOL)* x ¢(OL)

pa 12 A
YMEHBLUUMMAES CKOPOENAE PEaliut

OTBeT: CKOPOCTh PEAKIIMK B TAKOM ClIy4ae BO3pacTeT B 27 pas.

3apava 3. Kak U3MEHUTCSI CKOPOCTh TOMOT€HHOM peakLMK ITPU MOBBIIIEHUH TEMITEPATYPbI
ot 27°C no 57°C npu temriepaTypHoM KoddduiieHTe, paBHOM Tpem?

3adava Ha npaBuro Banm-Togga

AaHo: t, -ty
t, = 57°C v, =uxy 10
t, =27°C
v = 3= 1. MameHum danHyro gropmyay,
i pasdeaul ee Ha v,
t, -t
v v 2 .
—Z =2 = yT1o
Ul. UJ.
- nokaswiBacka, 8o ckoABKG pas
6 uAu 2. MMod: Bum usb. a
exopocmb pearuuu
- v, P Ckopocmb
S7-27 ——— EAKUUU
2 e v, &
= 3 10 B ybeAudumen
v, v sc Ya. 627 pas
- —= 27
—== 10 >
v, 1.

3agaua 4. PaccuuraiiTe, yemMy paBeH TeMIlepaTypHbIH KOI(PPUIMEHT CKOPOCTH, €CIH

M3BECTHO, YTO MpU NMoHWkeHun temneparypbl oT 250°C no 220°C ckopocTh peakuuu
YMEHBIIIWIIACH B § pas.

3adava Ha npaburo Banm-Todda

AaHo: t,-t,
t, = 220°C v, = v, xq0 10
t, = 250°C

V. /U= 1/8 1. M3MeHUM daHHyto goopMyAy,
. pasbe/\uB ee Ha v,

t t

- nokasoiBaem, Bo ckorbko pas

ybeAudumes uau ymenowumes 2. MModewaBum uszBecmmble 3HadeHus
CKDPOCmb peakyuu

Iy -3
220-250 =Y 23%=y

1 s TemnepamypHblit
P 10 KO3gpULUEHM
- =50 Y=2 paben
ST Y 10 2

3agaua 5. PaBHoBecHbie Mossipabie KoHIeHTparuun CO, O2 u CO; mocie yCTaHOBICHUS
paBHOBecus 2CO(T) + Ox(1) = 2COx(1) paBubl 0,3; 0,2 1 0,1 (MOaB/TIM3) COOTBETCTBEHHO.
Paccunraiite 00BbEMHYIO JOJIO KHUCIOpPOAA B HMCXOJHOW Ta30BOM cMmecu (HMCXOoAHas
MousipHas koHientpaius CO, paBHA HYJIO).

Pemenne

1)3anuceiBaem ypaBaenne 2CO(T) + O2(r) =2COxm)
2)BHocuM B TaOIUIy 3HAYCHUE PABHOBECHBIX MOJISIPHBIX KOHIICHTPAIIUH BEIIECTB.
CO @)} CO»
brito 0,4 0,25 ---
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N3pacxonoBaHo 0,1 0,05 —
Crano 0,3 0,2 0,1

3)I1o ypaBHEHHIO HAXO UM MOJIIPHBIC KOHIICHTPAIIMH ITPOPEAaruPOBABIINX yTrapHOTO
raza CO u kucnopoa: Cupop(CO)=c(CO2)=0, 1 Monn/am>, cnpop(Oz)zwz %20,05
(Monb/nm?).
4)3atemM HaXOJIUM HCXOJHBIE MOJIIPHBIE KOHIIEHTPAIIMU YTapHOTO ra3a u KHCIopoa:
Cuex(CO)= Crpop(CO) + Cpasn (CO) =0,3+0,1=0,4 (Moab/aM>); Cucx(02)= Crpop(O2)+
Cpasn(02)=0,2+0,05=0,25 (Moan/am?).
5) Haxogum MOJIBHYIO JJOJIFO KMCJIOPOJa B CMECH, KOTopasi OyJeT paBHA 00BEMHOU
JI0JIE: €CIIH MPEATIOIOKHUTE, 9TO 00BEM cMecH paseH 1 v, To n(02)=0,25 Moib,
n(CO)=0,4 monb, MOJIbHAS J0JII paBHA
(Op)=o= MO __02_ 3¢5

n(CO+02) 0,65
Otger: * (02)=0,385.

VCTAHOBHTE COOTBETCTRHE MERIY YpaBHEHHEM XHMHYECKoil peakiii H HANPABIEHHEM CMELEHHA XHMHYECKOTO PABHOBECHH
TIpH YBETHYCHHH JaBICHHA B CHCTEME!

YPABHEHHE PEAKITHH HAIPABJIEHHE CMEIIEHHA XUMHYECKOI'O PABHOBECHA
A) S{r)+Har) ¢ » HaS(r) 1) B cTopoHy NPOAYKTOB PeaKilHi
B) 250:(r}+0a(r) = 2504(r) 2) B CTOPOHY HCXOHBIX BCLLCCTE
B) Ha(r) + Lre) g v 2HI(r) 3) NpAKTHYCCKH HC CMCLLIACTCA
I} 50:0r)+ Cla(r) /== 50:ChL(r)

3anHUIKTE B OTBET UHPEL, PACTIONOAKHE HX B IOPAAKE, COOTBETCTBYIOUIEM GYKBAM:

A b B r

Pewenne. o npunuuny Jle Mlarense — ecn Ha cHeTeMy, HAXONALIYIOCH B COCTOAHHH XHMHUECKOTO PABHOBECHS, BO3NEH-
CTBOBATH HIBHE, HIMEHAA Kakoe-MmHG0 W3 YClOBHI PABHOBECHS (TEMNepaTypa, JABMeHHe, KOHLEHTPALHs), TO B PABHOBECHE B CH-
CTEME C/IBHHETCA B CTOPOHY, YMEHBIIAKIIYH) BO3ACHCTRHE.

[Tpu yEenIdeHNH 1aBICHIs PABHOBECHE CMECTHTCS B CTOPOHY MEHBILEro KONHYECTBA rasoo0pasHEIX BELECTE.

A) Sir)+Ha(r) = Ha8(r) — BCTOpOHY NpoAYKTOR peakiiuu (1)

B) 2504(r) 1 Oa(r) ¢ + 250(r) — B CTOPOHY NPOAYKTOE peakiiuu (1)

B) Hy(r) + La(rs) === 2HI{r) — B CTOPOHY HCXO/HBIX BELIECTB (2)
3allalla 6. [) SOx(r)+ Cla(r) &= S0:Cl:{r) — BCTOPOHY NPOAYKTOE peakwn (1)

IHopsinok BbINOJIHEHHSI OTYETA MO MPAKTHYECKOMY 3AHATHIO

1.B Terpaau s MpaKTUYECKUX 3aHITHI HAMIIIATE HOMED, Ha3BaHUE U
y4EOHYIO 11e/Ib 3aHATHS.

2.0TBeTHTE YCTHO Ha BOIIPOCHI IJIAA 3aKPCIUICHHUA TCOPCTUYCCKOI'O MaTCpHajia K

MIPAKTUYECKOMY 3aHATHIO.
3.BrImtonHUTE 3a1aHUS.

4.3anuiuTe BBIBOJ O MPOJIEIaHHOW padoTe, OTpa3uTe, Ha CKOJIBKO ycremHo Bbl
CIOPaBWINCh C YYEOHBIMU 3a7adaMHM TPAKTUYECKOTO 3aHATHUS M pPEaTM30BaHbl JIK

oOpa3oBaTeIbHbIe Pe3ynbTaThl, 3asBieHHbIC BO ®I'OC TpeThero moKoIeHusI.

IpakTnuyeckoe 3anaTue Ne 10. «Ilouck n ananu3 KeMCOB 0 NPUMEHEHUH XUMHUYECKHUX

BEILECTB U TEXHOJIOTUH C y4eTOM Oy 1yliei npopeccuoHalbHON ASSITEIbHOCTH IO TEMAM:
BAKHEHUILIME CTPOUTEIIbHBIE MaTepUallbl, KOHCTPYKLMOHHBIE MAaTepUAJIbl, KPACKH, CTEKIIO,
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KCpaMuKa, Marcpuajbl JJIA 3BJICKTPOHUKH, HAHOMATCPHAJIbl, TCKCTUJIBHBLIC BOJIOKHA,
HCTOYHHUKHN OHCPIruv, OPraHUYCCKUC W MHUHCPAJIBbHBIC y,[[O6pCHI/I$I, JICKapCTBCHHBIC
BCIICCTBA, OBITOBAsT XUMUS.

Y4eOHas 11e1b: M3yYUTh MaTEPHAIIBI O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJIOTHIA
c yueroM Oynymed mNpopeCcCHOHANIBHON IEeATEIBPHOCTH 10 TEMaM: Ba)KHEHIIHe
CTPOUTENbHBIE MATEPHUAJIbl, KOHCTPYKIIMOHHBIE MaTEepUAJIbl, KPACKH, CTEKJIO, KEpAMUKa,
Martepuaidbl Uil JJIEKTPOHUKH, HAHOMATEPHUasbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHUKHU
SHEPIUH, OPTaHUYECKUE U MUHEpaIbHbIE YI00pEHUS, IEKapCTBEHHbBIC BEIIECTBA, OITOBAS
XUMUS.

Yyebuble 3a/1a4u:

l.Hayuntbcsi UCKaTh M aHAIM3UPOBATH KEHCHI O MPUMEHEHUM XUMUYECKUX BEIIECTB U
TEXHOJIOTHUH C y4eTOM OyyIei MpopecCUuOHAILHON IS TEIHHOCTH.

Oo0pa3oBaTesbHbIE Pe3yJbTaThl:

CTYI[GHT JOJIDKCH:
HMETb HpaKTI/I‘IeCKI/Iﬁ ONBIT: TIOMCKA U aHajlIu3a KEHCOB O IMPUMCHCHHUHN XHUMHUYCCKUX

BEIIECTB U TEXHOJIOTUH ¢ yueToM Oyaymiel mpodecCHOoHaNbHOM AeSITEIbHOCTH.

3HATH: MAaTepUaIbl O MPUMEHEHUHW XUMHUYECKUX BEIIECTB M TEXHOJIOTUH C Y4eTOM
Oynyuieit npodecCHOHAIIBHOW AESTEIbHOCTH IO TeMaM: BaKHEHIIHE CTPOUTEIhHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KPACKH, CTEKIIO, KEpaMuKa, MaTepUuabl JJs
ANIEKTPOHUKH, HAHOMATepualibl, TEKCTWIbHbIE BOJOKHA, WCTOYHMKHA DHEPTHUH,
OpraHuYecKkue U MUHEpaJIbHbIC YI00peHHUs], ICKAPCTBEHHBIC BEIICCTBA, OBITOBAS XUMUS;
YMeTh: UCKaTh U aHAJIU3UPOBATH KEHCHI.

321[(3‘-[1/1 NMPAKTHICCKOI0o 3aHATHA:

1. BBIIOJHUTE 3a7aHUS II0 TEME.
2. OdhopMUTH OTYET B BHJIC MPE3EHTAIINH.

ObecneyeHHOCTDH 3aHATHS (CpeaCcTBA 00y4eHusl):

1. COOpHUK METOAWYECKUX yKa3aHWM JUIsl CTYJIEHTOB IO BBIITOJHEHHUIO MPAKTHUYECKHUX
3aHSTHH 10 y4eOHON TUCIUTUTUHE « XUMUSD.

2. Caiitel UHTEpHETA.

3. Kaprouku — 3ananus.

3agaHus 11 NIPAKTHYECKOT0 3aHATHS:
OTBeThTe Ha 33aJ1aHus, BEIOPAB KaPTOUKY MOJI HOMEPOM. .. (110 YKA3aHHUIO YUUTENS).

Kaprouka Ne 1.
Cy11ecTBYIOT pa3jinuHbIe BUIbl MATEPUAJIOB ISl CTPOUTENHCTBA OOBEKTOB U BO3BEICHUS
pPa3HBIX COOpYKeHMM. VX BO3BOJAT C MOMOIIBIO CHUJIMKATHBIX OJIOKOB, JepeBa, IO
TEXHOJIOTUH MOHOJUTHOT'O OETOHHOTO CTPOUTENIBCTBA, IPUMEHSIIOT OBICTPOBO3BOIUMBIC
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meroauku JICTK. Ho, HecMOTpst Ha 3TOT OrpOMHBIN BBIOOP, KUPIUY HE YCTYMAET CBOUX
MO3ULMNA JaK€ CAMbIM COBPEMEHHBIM M MHHOBAaLIMOHHBIM MarepuaiaMm. Ero npumeHsor
JUISL CO3JIaHHs YacTHBIX JIOMOBJIAJCHHI, MHOTOKBapTHPHBIX W 3aropoJHBIX JIOMOB,
O(pHCHBIX, TPOU3BOACTBEHHBIX M CKJIQJCKHMX OOBEKTOB, aJMHUHUCTPATUBHBIX U
MEIUIMHCKUX 37aHui, a Takxke Apyrux. Kpome Toro, u3 Kupnuya HEPEIKO CO3JaI0T
(GyHKUHOHANBHBIE COOPYKEHHUS, HApUMeEp, CTOMKH Juisl 3a00pOB, pa3ivyYHble OeceKH,
MaHraJbHble 30HBI, O0yCTpamBalOT MecTa il OTAbIXa M mpoyee. B uyem xe ero
npeumyiiectsa? Buspl kupnndeil, uXx 0COOEHHOCTH.

Kaprouka Ne 2.
AcdanbT cocTOUT TIaBHBIM 00pa3oM M3 Mecka u Outyma. butym (MOX0X Ha YEPHYIO
CMOJIy) — 3TO OJIMH W3 IPOAYKTOB, KOTOpbIe MoydaroT u3 HedTu. s cTpouTenscTBa
OJIHOTO KujomeTpa ac(alibTOBOM JOpPOrd TpeOyeTcs CTOJbKO OWTyMa, CKOJIBKO
nonyuaercst u3 320 Oappeneit Heptu. Hed1b crout noporo. A eciam HY>XHO MOCTPOUTb,
Hanpumep, 87 ThICAY KHJIOMETPOB ac(aibTOBBIX JOPOT, pacXoibl HA OUTYyM “BIETAT B
HEMAaJICHBKYIO KOIICCUKY.
VY OuTyma ecThb elle OJMH HeXeNnaTelnbHbId 3(P(EeKT: 3TOT MaTepuall ONaceH s
OKPY’KarOIIEN CPEIBI.
Kak, mo - apyromy CKpemuTh MEXAY COOOW MEeCYMHKH, YTOOBI MONYyYUTH JCIIeBOE U
6e3omacHoe JIsi IpUpo bl achaibTOnoJ00HOE JOPOKHOE TOKPHITHE?

Kaprouka Ne 3.
B 1825 rogy Obu1 mosiydeH MeTalll, KOTOPBIM HEHWIICA Jopoke 3oioTa. [lorpemyiika
celHbl Hamoneona III Ownina wm3roroBiaeHa W3 3TOro MeETajla, a CaMbld OoraThld
KOpOJieBCKU 1BOp EBpOTBI MMEN CTOIOBBIE TPUOOPHI, M3TOTOBICHHBIE U3 TOTO METaJlIa.
[To pacnpocTpaHEHHOCTH B MPUPOJIE OH 3aHUMAET YETBEPTOE MECTO CPEIH BCEX
AJIEMEHTOB U MepBoe cpeau MeTamwioB (8,8% oT Macchl 3eMHOM Kophl). OH CTaa BTOPHIM
M0 3HauYCHMIO MeTalioM XX Beka mocie xene3a. Keraru, mo 060bEMy nMpou3BOACTBAa OH
3aHUMaeT BTOPOE MECTO B MHUPE IMOCJe BHIIJIABKU 4yryHa U ctaiid. OH BXOJUT B COCTaB
Pa3IMYHBIX MTUPOTEXHUUECKUX CMECEH.
— O kakoM MeTailie UIET Peb?
— KakoBo nonoxenue 3toro metaiia B [lepuonueckoi cucTeMe XuMHUYECKUX AJIEMEHTOB
. . Menpeneena.
— KakoBo cTpoeHue aroma 3Toro Merasia’?
— Kakumu ¢uzmdeckumu cBoricTBaMU OH 00J1a1aet?
— B kakue XxMMUYECKHE peaklMi BCTYIAET 3TO BEUIECTBO U KAaKUE BEIIECTBA MPHU 3TOM
oOpasytorca? Hanuimure ypaBHEHHST BO3MOXKHBIX pEaKIUA U HA30BUTE MPOTYKTHI
peaKuuil.
— Ilouemy npu OOBIYHBIX YCIOBUSX U3/ACIIHSI U3 TOTO METalJIa yCTOMUUBBI K BO3JIEUCTBUIO
(haKkTOpOB OKpYy>kKaroIIeH cpeibl?
— ITouemy a0 konua XIX Beka 3TOT MeTau ObLI Ha BeC 30510Ta?
— Ha kakux cBOMCTBax 3TOro MeTajjia OCHOBAaHO €ro IPUMEHEHUE B HAPOJHOM
X0351cTBe?
— [Mouemy mocyty U3 3TOro MeTasia Ha3bIBaIOT MOCY10M OeTHIKOB?
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Kaprtouka Ne 4.
CepoBato — Oenblil MOPOIIOK PHEPTUYHO B3aUMOJICUCTBYET C BOJOM C BBIICICHUEM
OOJIBIIIOTO KOJIMYECTBA TEIJIa M HA3bIBAETCA HETAIICHOW HM3BECThIO. DTO BEIIECTBO
HaXOJUT LIMPOKOE MPUMEHEHUE B CTPOUTENIHCTBE, XUMHUYECKOW IPOMBIIIICHHOCTH,
CEJIbCKOM XO3SIMCTBE, METAJITYPriH, BOJIOOYUCTKE.
— Ha3zoBute 310 BelecTso.
— K kakomy Knaccy COeIMHEHUN OTHOCUTCSI JAHHOE BEIIECTBO?
— KakoB KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB 3TOT0O BElleCTBa?
— Kaxkue BemiecTBa 00pa3yroTcs Ipy B3auMOICHCTBUH HETAIIEHOW N3BECTH C KUCIOTHBIMU
OKCHJIaMH, C KHCIOTaMU? 3aluIlINTEe YpPaBHEHUS BO3MOXKHBIX pPEAKIM M HA30BUTE
MPOAYKTHI PEAKIIHM.
— Uto oOpasyercs mpu B3aMMOJCWCTBUM HETalieHouW u3BecTH ¢ Boaoi? CocTaBbTe
YpPaBHEHHE PEAKIIHUH.
— [loyemy 3Ty peakiuio Ha3bIBAIOT TALICHUEM ?

Kaprouka Ne S.

CocraBbTe OM3HEC-NPOEKT MO TEXHUYECKOM xuMuu. B Bamem pacnopspkeHuH umeercs
ChIpbE — U3BECTHSAK. Bailia 3a1a4a — co31aTh HOBOE TPOU3BOJICTBO HA UMEIOLIEMCS CBIPBE,
MOKa3aTh BO3MOKHOCTH CO3JIaHUsI JPYTUX Mpou3BOACTB. OTpa3uTh MpUMEHEHUE, 00IIHe
MPUHIUNBI U METOJbI MPOU3BOJICTBA, CXEMY IPOM3BOJCTBA (PEAKIIMOHHBINA ammapar),
yKa3aTh XUMUYECKHe peakuuu. Clailpl TOMKHBI PACKPBITh COAEPKAHUE CIETYIOLIUM
oOpazom: 1-b1it craii — ICcTOUHMK CBIPBS, MECTOPOXKJICHHE, JOCTABKA (KapTa, MyTh); 2-0i
CJaii — ChIpbe, €r0 MOJArOTOBKA, XapAKTEPUCTHKA; 3-Uii CIal] - CXeMa TEXHOJIOTHYECKOT O
nporiecca (ynpoIileHHas ); IPUHIMIIBI TPOU3BOACTBA; 4-bIi Clali]] — XMMUYECKUE peaKIuu
(MEeXaHU3MBI, €CITH BO3MOXKHO); S-bIi Claifl — anmaparsl, 000pyIoBaHue; 6-0i craig —
roTOBas MPOAYKIHS, XapaKTEPUCTUKA; 7-OW CJIaii] — MPUMEHECHUE TOTOBOM MPOIYKIIUH,
nyTH; §8-0i ciaii — npoOJeMbl OXpaHbl Cpelibl; TEXHUKA 0e30macHOCTH; 9-blii craig —
ucropudeckue (axkThl, NEPCOHAIUM, TMOPTPETH (IMPU BO3MOXKHOCTH); 10-bIif crmaiim —
JUTEpaTypHbIE HICTOYHHUKH, B TOM YHCJIE, CCBIJIKM Ha CAaWThI. 11 ciaix — 1o ycCMOTpEHUIO.
Ha3BaHne — He BXOJUT B CUET CIAN0B.

Kaprouka Ne 6.
B 1862 roay B JloHgoHe cocTosimach MEXAYHapoJHas BBICTaBKAa, HA KOTOPOW Kpome
TEXHUYECKUX HOBUHOK JEMOHCTPUPOBAIUCH XUMHUECKHUE MPOLECCHl U MPOAYKThl. Cpenn
MOCJIETHUX  JEMOHCTPUPOBAIOCH  CTPAaHHOE HEMPHUATHOE  BEIIECTBO, BI00aBOK
oOJaiaroriee HEMPUITHBIM 3aITaXOM.
O KakoM BeIIEeCTBE UACT PeUb?
[Touemy OHO yAOCTOMIIOCH MEKIYHAPOAHON BHICTABKH?
MMeHa KakuX YYEHBIX CBA3aHbI C TUM BEILIECTBOM?

Kaprouka Ne 7.
BaM BbIIaHBI 00pa3Lbl BOJKL, B3SATOM M3 Pa3HBIX HCTOYHUKOB (OHM YKa3aHBI HA STUKETKAX).
[IpeanonoKuTeIbHO B HUX copepkarcs uoHsl: Fe?', Fe¥*| Zn*', Cu*’, Pb*". CocraBbTe
IJIaH UX onpejeieHus. IIpeaiokuTe crocoObl OUUCTKU BOJABI OT TUX MOHOB. KakoBbI
OyJdyT BamlM JEHCTBUS, €CIIM KOHIEHTPAlMs YKAa3aHHBIX HMOHOB B 00pasnax Oyner
CJIMIIIKOM BBICOKOM (3HAYMTENbHO TpeBbImaTh [TJ1K)?
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Kaprouka Ne 8.
Kocmuuecknit kopabiip COBEpIIMII aBapUIHYIO MOCAIKy Ha HEU3BECTHYIO IUIAHETY.

OmHOMY M3 KOCMOHABTOB OBLIO MPEAIOKEHO OMPENEINTh COCTaB aTMOC(EPHI, HO B €T0
pacIopsiKEHUU OKa3aJIUCh JIUIIb S0JI0KO (HE MPOU3OIILI0 U3MEHEHHUS IIBETa Ha pa3pese),
HEMHOTO H3BECTKOBOW BOJBI (HE MyTHeJa B aTrMocdepe IUTAHEThl) W MallaXUTOBas
MIKaTYJIKa, TIPY HarpeBaHUM KyCOYKa MaJlaxXuTa 00pa30BajICcs KPACHBIA MOPOIIIOK.

K xakoMy BBIBOJIY TIpHIIIE]] KOCMOHABT?

Kaprouka Ne 9.
Kupel — cmech CIIOKHBIX 3(QUPOB, O00pPa30BAHHBIX TIUIEPUHOM U KHUPHBIMU

kucinoramu. M.O IlleBpens nmocBaTwI u3zyuyeHuto xupoB 14 mer. B 1808 rony k Hemy
oOpaTuiics Biajaenel TeKCTUIIbHON (adpuKu ¢ MpochbOON N3YUUTh COCTAB MSATKOTO MbLIA,
nosryyaeMoro Ha (padpuxe. 1lleBpens ycTaHOBMII, YTO MBLIO — HATPUEBAs COJIb BBICIIEH
KUPHOU KucaoThl. IlleBpenb H3roTOBIAN MbUIA M3 JKHPOB PAa3IMYHBIX >KMBOTHBIX,
BBIICTSUT M3 HUX JKUPHbIE KUCIOTHI. Tak ObUIM BIEpBblE MOJIY4YEHBI CTEApUHOBAS,
OJIEMHOBAs1, KalIpOHOBasl KUCIOTHI. IlleBpens IMokas3al, 4To KUPbI COCTOAT U3 INIMLEPUHA
U KUPHBIX KHCIIOT, NMPUYEM OTO HE TOJBKO KX CMECh, a COEAMHEHHUE, KOTOpOE,
MPUCOEIUHSAS BOY, paclaflaeTcsl Ha TIITUUEPUH U )KUPHBIE KUCIIOTHI.

1. KakoBbl hopMyIIbI )KUpa 1 MbLIa?
2. Ilpenyioxure cnocod MOJyYEHUS MbLIa U3 )KUPaA B IOMAITHUX yCIOBUSX.

3. Haliqute W3 Apyrux UCTOUYHUKOB JOTOJHHUTEIBHYIO HHPOPMAITUIO O XKUPaX,
mbiiax, CMC.

4. B coBpeMEHHOM MHUPE NPEJIaracTcss MHOIr0 KOCMETHYECKON, TUTHEHUYECKOU
MPOAYKIIMU. A Kak TpaBUJIBHO BBIOpAaTh MBLIO, HAa YTO HAJ0 OOpaTUTh
BHUMaHHE?

Kaprouka Ne 10.
B Hauane XX Beka u3 Hbm-ﬁopKCKoro [IOPTa BBIUIN B OTKPBITHIA OKEaH KpacaBULa-sIXTa.
EE Bmanmenen, amepukaHCKUI MUJUTMOHEP, HE MOKaJIeN JICHET, YTOObl yJIMBUThH CBET.
Kopnyc Obl1 cnenmaH M3 OY€Hb JOPOTOTO B TO BPEMsl QJIOMHHHS, JUCTHI KOTOPOTO
CKPEIUISIUCh MEAHBIMHU 3aKJIENKamMu. DTO ObLIO KPacHBO-CBEPKAIOIIUNA CepeOpUCThIM
0JIeCKOM KOpalib, YCEIHHBIA 30JOTHCTBIMUA TOJIOBKamMHu 3akienok! OpHako uepes
HECKOJIBKO JHEH OOIMBKA KOpITyca Havajla PACXOAUTHCS, U SIXTa MOILIa OBICTPO KO JTHY.
1. Yto ke cnyumiioch ¢ sxton? Ilpennoxute cBOit crioco0 craceHus SXThI.
2.Wccnenyiite  CBOW  KBApTUPY, JOM W  yCTAHOBUTE, T/I€ HCIOJIb30BaHbI
aHTUKOPPO3UOHHBbIE MOKpHITHS. [locTpoiiTe KiIacCUpUKALMIO aHTUKOPPO3UOHHBIX
MOKPBITUI Ha OCHOBaHUU 00JIacTeil X MPUMEHEHUSI.
3. HalimuTe nONMONMHUTENBbHYIO HH(POPMAIIMIO O KOPPO3UHU U crioco0ax O0phObI ¢ HEM.

NHCcTpyKIus M0 BHINOJHECHUIO MPAKTHYECKOT0 3aHATHS
1. Yrounute y mpemnojaBareisi HOMEP KapTOYKH, HEOOXOJMMBINA [JISi BBITOJTHEHHS
3aaHUsl.
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2. Hcnonp3yiiTe pa3inyHble HCTOYHUKHU MOJYyYEeHHs MH(POPMALU Ha TOCTaBICHHbBIE B
KApTOYKE BOMPOCHI.
3. Odopmure Bcro nHGOPMALIKIO 110 TaHHOMY BOIPOCY B BUJIE MPE3CHTAIUH.

TpeﬁoBaHI/m K O(l)OpMJIeHI/IIO 0TY€Ta MO NMPAKTUYIECCKOMY 3aHATHIO

1.I[TpoxymaiiTe iaH mpe3eHTanuu 3apanee. He 3a0piBaiite 00 00s3aTEIBHBIX
pazzenax:

- TutynbHas crpanua (epBbIi craiy);

- BBenenue;

- OcHOBHAasI 4acTh Mpe3eHTAMNH (OOBIYHO COAEPIKUT HECKOJBKO MOJIPa3/ICNIOB);

- 3aKJII0YEHUE.

2.0dopmieHue npe3eHTauu

Cobumonaiite enuublii ctuinb oopmieHusi. M3beraiite cruneit, koTopeie OyayT
OTBJICKATh OT CAMOM Mpe3eHTanuu. Eciu BeIOpany 1 3arojIOBKOB CUHUM IBET U MIPUPT
«Cambriay, Ha Bcex cllalij1ax 3aroJIOBKH JIOJKHBI ObITh cCHHUMH 1 KamOpust. BeiGpanu mis
ocHoBHOTO Tekcta mpudt «Calibriy, To Bcex cnaigax npuaETCs UCIOIb30BaTh €T0.

3. lIeT ¢oHa nmpe3eHTaUU

Ha ogHoM crnaiijie peKOMeHyeTCsl UCTIONIb30BaTh HE 00Jiee TPeX LIBETOB: OJUH IS
¢dboHa, OJIUH JIJIs1 3ar0JI0BKA, OAUH AJis TekcTa. OOpaTuTe BHUMaHUE Ha I[BET TUIIEPCCHUIOK
(mo u mocie ucnosib3oBaHust). Cieautre 3a TeM, YTOOBI TEKCT HE CIUBAICA C (DOHOM,
YYUTBIBAHUTE, YTO HA MPOEKTOPE KOHTPACTHOCTH OYyJIET MEHbIIIE, YEM Y BaC HA MOHUTOPE.

Jlyummit  on — Oenblid (MM ONM3KMM K HeMy), a JIy4IIMA IBET TEKCTa
— YepHBINA (UJIM OUYeHb TEMHBIN HY>KHOTO OTTeHKa).MIMeiiTe B BUIy 4TO, UepHbIH LIBET PoHa
MMeEEeT HEeraTUBHBIN (MpavHbIi) MOATEKCT. bernblil TeKCT Ha YyepHOM (POHE YUTAETCS TUI0XO
(MHBEPCHS TIOXO0 YUTACTCH).

4.ConepxaHue U pacrosoKeHrne TeKCTOBOM nHbopmaruu, mpudt

Hcnonb3ylTe KOPOTKHUE CIOBA U MPEIIOKECHUS.

Pasmep mpudra: 24—54 myHkra (3arosioBok), 18—36 myHKTOB (OOBIYHBIIN TEKCT);

[IBer mpudTa u nBeT GoHA MOKHBI KOHTPACTHPOBATH (TEKCT JOJIKEH XOPOIIO
YUTATHCS ), HO HE Pe3aTh ria3a;

Tun mpudra: 1715 OCHOBHOrO TEKCTa raagkuid wpudt 6e3 3aceuek (Arial, Tahoma,
Verdana), a1t 3arojioBka MO>KHO MCIOJIB30BaTh IEKOPATUBHBIN MIPUQT, €CIU OH XOPOIIO
yuTaeM. Bcerjga ykaspiBalTe 3arojioBOK claija (KaxJIoro ciaija Mpe3eHTaIr ).
OTBnéKImMiics caymaresib B JI000H MOMEHT JOJDKEH MOHUMATh, 0 YéM ceiluac pedb B
BallleM JoKJaje!

KypcuB, nomuepkuBanue, *KUpHbIA MPUPT, MPOMHUCHBIE OYKBBI PEKOMEHIYETCS
MCIOJI30BATh TOJBKO ISl CMBICTIOBOTO BBIJIETICHUS (DparMeHTa TEKCTa.

[IpeAmnoyTuTENbHO TOPU3OHTAIBHOE pacroyiokeHne wuHpopmanuu. Haumbomnee
Ba)KHas MH(OpMAIUs JOJKHA PACTIOaraThbCs B IIEHTPE dKpaHa.

Ecnu Ha crnaiine mMeeTcs KapTHHKA, HAJAMKUCh JOJKHA PACIONArarbCs IOJ HEM.
N36eraiite criomHoi Tekcrt. Jlyunie ncnoap30BaTh MApKUPOBAHHBIA M HYMEPOBAHHBIN
CITUCKH.

[ToMHuTE, 4TO PKpaH, HA KOTOPOM BbI OyJeTe MOKa3bIBaTh MPE3CHTAIMI0, CKOpEe
BCEro, OyJIeT JOCTaTOYHO JajieKo OT 3putenei. [Ipe3enranus OyaeT BbIIIISIETh MEHBIIIE,
YeM Ha BallleM dKpaHe BO BpEeMs CO3/IaHUsI.

114


http://it-uroki.ru/wp-content/uploads/2015/03/plan-prezentatcii-1.png

OronauTe OT HKpaHa KOMIIbIOTEpPA HA 2-3 METpa U NMONBITAUTECH MPOYECTh TEKCT B
npe3eHTtauud. Eciau ciaiinpl untaoTes ¢ TpyaoM, yBenuunBaiite mpudt. Eciu TexcT He
BMEIIIACTCS HA ONWH crlaiij, paz0eite ero Ha 2, 3 m Oosiee ciaiiioB (Ty1aBHOE, YTOOBI
mpe3eHTaIys Oblia y100HOM ISl IPOCMOTPA).

5.06bem undopmanuu

He crout 3amoiHATh OAWH CjalJ CIUIIKOM OOJBIIMM 00BEMOM HHGMOPMAIIUU:
JIIOJTA MOT'YT €TMHOBPEMEHHO 3alIOMHUTH HE 0oJiee TpeX (PaKkToB, BHIBOJIOB, ONPEICICHUM.
He noyIHOCTBIO 3a0JIHEHHBIN CIIAN JIyUIle, YeM [EPEIIOTHECHHBIN.

HaubGonpmas 3((PeKTUBHOCTh JOCTUTaeTCs TOTJA, KOTJa KIIIOUEBbIC ITyHKTHI
OTOOPaXKAIOTCS MO OJTHOMY Ha Ka)KJIOM OTACJIbHOM ciaiijie.

[enaiite cnaig mpouie. Y ayaJuTOPUUA BCETO OKOJIO MUHYTHI HA €70 BOCIIPUSTHE.

JlabopatopHoe 3ansitue Nel. JlaGopaTopHas paGorta “TuUnbl XMMHYECKHX pEaKLUn™.
HccnenoBanrie TUNOB (IO COCTaBY M KOJMYECTBY UCXOJHBIX U 00pPa3yIOIIMXCS BEIIECTB)
U TPU3HAKOB XUMHUYECKMX peakuuid. I[IpoBeneHuwe peaknuii HOHHOrO OOMEHa,
OIIPEJIEIICHHE CPEbl BOJHBIX PACTBOPOB. 3a/1aHUs Ha COCTaBJICHUE NOHHBIX PEaKIUI

Y4yeOHas 11enb: cOpPMHUPOBATH MOHATHS O CYLITHOCTH PEAKUUN pa3ioKeHHs], COeTUHEHMUS,
3aMellleHuss U1 0OMeHa, BBIACHUTH YCJIOBHS MX MPOTEKaHUs, HaOMI0aTh U ONKCHIBATH
IPOBEJCHHbIE XUMHUYECKUE PEaKIUU. O3HaKOMUTBCS Ha MPAKTUKE C pPEeaKUsIMU
MOHHOTO OOMEHa pa3IMYHbIX TUIIOB U YCIOBUSMHU UX NMPOTEKAHHUS.

Y4eOHble 3a1a4u:

1.HayuuThcst mos1b30BaThCs TaOOPATOPHBIM 00OPYIOBAHHEM H TA0O0OPATOPHOM TTOCYIOM.
2.YMeTh ONpeAeNaTh TUM XUMUYECKOW pPEaKIMH, 3aliChIBaTh MPaBUIBLHO YpPaBHCHUS
XUMHYECKUX PEAKIUH.

3.¥YMeTb rpaMOTHO OOPMIISITH OTUET MO J1JA0OPAaTOPHOM padoTe.

Oo0pasoBaTe/bHBIC Pe3yJbTaThl:
CTyIeHT JOJIKEH:

HMeTh TNPAKTHYECKUH ONBIT: HA KCIOJb30BaHUE JAOOPATOPHOTO OOOPYAOBAHHS U
MOCY/IBI;

3HATb: HA3BaHHU THUIIOB peaKHHﬁ;

YMeTb: ONPEACIATh THUI XUMHUYECKOW pPEAKLMH, 3alMChIBATH YPABHEHUS XUMHUYECKHUX
pEeaKIui, COCTaBIATh HOHHBIC YPABHEHHS;

BJIa/IeTh: HABBIKAaMU PabOTHI ¢ TAOOPATOPHBIM 000PYI0OBAHUEM U TIOCYIOM.

3anayu 1adbopaTopHOil padoThI:

5. [ToBTOpUTH TEOPETUUECKHI MaTepual Mo TeMe JabopaTopHOil pabOTHI.
6. OTBETUTH HA BOIPOCHI ISl 3aKPETUIEHUS TEOPETHIECKOIO0 MaTEpHUaa.
7. BBITIOJHUTH 3a1aHUA IO TEME.
8. ObopmuTh oTHUET.
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Obecne4eHHOCTD 3aHATHS (CPeACTBA O0yUEeHUA):

7. COOpHHK METOJIWYECKUX YKa3aHUH IS CTYJCHTOB IO BBHITIOJIHCHHUIO JIAOOPATOPHBIX
paboT Mo y4eOHOW NUCITUILTNHE « XUMHS.

8. Tabmmia «PacTBOPUMOCTH KUCIOT, OCHOBAHHI M COJICH B BOJIEY.

9. Terpanp nist 1abOpaTOPHBIX PAbOT B KIIETKY.

10. Kaprouku — 3amanus.

11. Pyuxka.

Kpamxkue meopemuueckue u yueoHo-wemooudeckue Mamepuanivl
no meme n1ab6opamopHoil padomaol

NPABUNA TEXHUKW BE3ONACHOCTH TPYAA B KABMHETE XMMWK

OKPACKA HHAWKATOPOB B PASNHYHBIX CPELAX

DA mcuan | werennenan| wenownan

e
Soamenn | Secuseninst
BH<T phe? pHT

NAKMYC

PRRMCAOTM  pepueiTRINSN PR wenow
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XMMHUMECKAA NOCYAA M
OBOPYAOBAHME

Noxka ANA CHUTramua Cnuproeka — aona
BewecTea — ANA HarpeBaHWA BewecTs

CHMIaHMA BEWECTB l i

MuneTka c AgeneHUAMN—
npUMeHARTCA RNA HaBopa
HeBONLWOro KONWYECTBA

HHAKOCTH

Wratue gna npoGupok —
ANA NPOBEAEHWA
oneiToB B NpoGupkax

MeM3ypra— WiMepeHne

- Nunerarop—agna =2
, TR NGO = 06 BEMA MHAKOCTH.
HHAKOCTH NANETHOR f—

NabopatopHBLIF WTaTHe-
L AL CAYWUT ANA JAKPENACHWUA
M3IMEPEHHA NNOTHOCTH A —
PR K0N6, NpoGHpPOK,
thapthopoBbix yawex

®aphoposan Yawka — AL, Ty
Sl yndsidsass NECTUKOM — ANA

S o \:} HIMENBYEHHA TREPLLIX
e e S wcrs, epoueunaa
cmeceid

e

117



XUMMHUYECKAA NOCYAA U
OBOPYAOBAHME

B AenurensHan BOPOMKA- KonGa xkoMuyeckaa — gna
- ANA OTAENEHUA APYT OT NPUIOTOBNEHUA U
APYra HECMELUMBAIOLMXCA ] XPaHeHWA pacTEopoB
MUAKOCTEW

MNpoGupra — gnA
NPOBEAEHUA CAMbIX
pasHLIX ONLITOB

KonGa kpyrnogonHan —

ANA NpoeefeHnA
CHUHTE30B

_ Xummueckan BOPOHKa —
CTeKNAHHAR NAN0YKa — (/J .y ANA NEPENWBAHWA
Lo

ANA NEpemMewnBaHna

LL WHAKOCTER W gnA
wMaKocTel .=

(hunsTpoBaMKUA

Yy — ANA
Xumuueckuid cTakan — gna s

WCCNEA0BAHKA TBEPAbIX
NPUIOTOBNEHWA PACTBOPOB
— ' BRUECTE, 3ANPLIBAHWA
M NPOBEAEHUA XHMHIBCKUX
pe i CTAKAHOB NPW NPOBENEHUN
. CHHTE30B

Turens — gna
NPOKANHBAHKA BEWECTR,
ANANPOBENEHHA
PAINUYHBIX CHHTEIOEB NpA
BLICOKMXTEMNEPATYPAaX

TwrensHoie wwnys!
HEMONLIYIOTEA ANA
nepeMeLeHun TUInA.

XHMH4YecKoe
YPaBHEHHe.

XYWMHUYECKOE YpaBHEHHE — 3TO YCIOBHAs 3allMCh XMMHYECKOTO MPEBPAICHUS C
MTOMOIII0 XUMHUYECKHUX (DOPMYJT U MATEMATHICCKUX 3HAKOB.

[Ipu cocTaBieHNN XMMHYECKUX YPABHEHUHN HCTOIB3YIOT MAaTeMAaTHYECKHE 3HAKU
«t», «—», «=», a TaKKe 4YHClIa — OHHM BBICTYMAIOT B KayecTBE KOIPPHUIIMCHTOB U
WH/ICKCOB.

KoadduimenTsl mokaspiBaloT YUCIO0 YaCTUI] (ATOMOB WJIM MOJIEKYJT), @ HHACKCH —
YHCII0 aTOMOB, KOTOPBIE BXOJISAT B COCTAB MOJICKYJIHI.

Koaddpuumnentor

3cuCl,  5A0, 3FeCl,

\V

NHgekebl
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BemecTBa, KOTOpBIE BCTYNAKOT B PEAKIUIO, HA3BIBAIOT UCXOOHbIMU BEIIECTBAMH,
win  peazenmamu. BemectBa, KoTopsle 00pa3yloTcs B pe3ysibTaTe, Ha3bIBAlOT
npoOyKmamu peakyuu.

NMponykTbi
2H, + 0, = 2HQ

WNexogtblie
BellecTsa

CaMoO CIIOBO «ypaBHEHHUE» IMPOU3BOJHOE OT CJIOBA «YpPaBHATHY, T.€. Pa3JAECIUTh
HEYTO Ha paBHble 4YacTH. B MaTeMaTuke ypaBHEHHUS COCTAaBISIOT YyTh JI HE CaMYIO
CYLIHOCTh 3TOM Hayku. K mpumepy, MOXKHO NPHUBECTH TaKO€ IMPOCTOE ypaBHEHHE, B
KOTOPOM JIeBas U mpaBasi 4yacTu Oy 1yT paBHBI «2» : 40 : (9 +11)=(50x2) : (80 —30);

N B XMMUYECKUX ypaBHEHUSX TOT K€ MPUHIIMIL: JIeBask U MpaBasi YaCTH ypaBHEHUS
JOJDKHBI COOTBETCTBOBATh OJMHAKOBBIM KOJIMYECTBAM aTOMOB, YYAaCTBYIOIIUM B HHUX
aneMeHToB. Wim, ecnu NpUBOIUTCA MOHHOE ypaBHEHHUE, TO B HEM YMCJI0 YACTHIL TaK XKe
JIOJDKHO COOTBETCTBOBATH 3TOMY TpeOOBaHHI0. XMMUYECKUM YpPaBHEHHUEM Ha3bIBACTCS
YCJIOBHAsl 3allUCh XWMHYECKOW pEaKIUu C TOMOIIBI0 XHUMHYECKuX GopMyn U
MaTeMaTUYECKHX 3HAKOB. XMMHUYECKOE YPABHEHUE MO CBOEU CYTH OTPAXKAET TY UIU UHYIO
XUMHUYECKYIO PEAKIMIO, TO €CTh IPOLIECC B3aUMOIEUCTBHS BEIIECTB, B IIPOLIECCE KOTOPBIX
BO3HHMKAIOT HOBbIE BewlecTBa. Hampumep, HEOOXOOUMO HANMCATh MOJIEKYJISIPHOE
YPaBHEHHE DEaKluy, B KOTOPOH NpUHUMAIOT yyacTue xyopuja 6apus BaCl; u cepnas
kucjaora HoSO4 B pesynbraTe 310N peakiuu oOpasyeTcsi HEpaCTBOPUMBIM OCaOK —
cyabdar 6apust BaSO4 u coasinas kuciaora HCI :

BaCl, + H.SO4 = BaSO4 + 2HCI 3)

[Ipexxne Bcero HEOOXOAMMO YSICHUTB, YTO OoJblIas mudpa «2», crosdias nepen
BemectBoM HCI HaspiBaeTcs kodddunmeHToM, a wmaible HUPPH «2», «4» 1o
dbopmynmamu BaCl,, HoSOs ,BaSO4 HazbiBaroTcs uHaekcamu. M xosduimeHTsl U
MHJICKCHl B XMMHUYECKHX YPaBHEHUSAX BBITIOJHSIOT POJIb MHOXHUTENEH, a HE CllaraeMbiX.
Uto Obl MOpaBUIBHO 3amUcaTh XUMHUYECKOE YpaBHEHHUE, HEOOXOJUMO PACCTABHUTH
KO3 (PHUUHEHTHI B YPAaBHEHMH peakuMu. Tenepp MPUCTYNUM K IOJCYETY aTOMOB
AJIEMEHTOB B JIEBOW U MPABOW YaCTSIX YPABHEHHUs. B JI€BOM 4acTH YpaBHEHUS: B BEILIECTBE
BaClx conepxxarcst 1 atom Oapus (Ba), 2 aroma xiopa (Cl). B BemectBe H2SO4: 2 aToma
Bogopoaa (H), 1 atom cepsl (S) u 4 atoma kuciopozaa (O) . B npaBoii yacTu ypaBHEHUS: B
BemiectBe BaSO4 1 atom Oapus (Ba) 1 arom cepst (S) u 4 aroma kucinoponaa (O), B
BemectBe HCIL: 1 atom Bogopona (H) u 1 atom xiopa (Cl). OTkyna cienyer, 4to B paBoit
YacTH YPaBHEHMSI KOJIMUECTBO aTOMOB BOAOPOJA M XJIOpa BIBOE MEHbINE, YEM B JIEBOU
yactu. CrnenoBatenbHo, iepea opmyrnoit HCI B mpaBoii yacTu ypaBHEHHs] HEOOXOIUMO
MOCTaBUTh KOADPUITUEHT «2».

Tunbl XUMHYECKUX pPeaKuuil.

Coedunenue. B peakiinio MOryT BCTyNaTh 2 TPOCTHIX BEUIECTBA: METAUT U HEMETAILI UITH
HeMeTaul U HemeTtaiul. Hanpumep, antoMuHuii ¢ cepoil 00pa3yroT Cyiabdu aaTtOMUHHUS.
Kucnopon, B3auMoelicTBYS ¢ BOJAOPOIOM, MpeBpaiaeTcs B Boay. OObeIUHATCS MOTYT 2
OKCHJIa C PaCTBOPUMBIM OCHOBAaHMEM, KaK OKCHJ Kaiblius ¢ Bojoi: CaO + H20 = Ca
(OH)2 nnu ocHoBHOM okcup ¢ kuciioTHbIM: CaO + SO3 = CaSO4.
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Paznoscenue. I10 mipouiecc 0OpaTHBIA peaklUy COSAMHEHHS: OBUIO OAHO BEIIECTBO, a
CTaJl0 HEeCKoJibko. Hampumep, mpu MpomyCKaHUU 3IEKTPUYECKOTO TOKA Yepe3 BOAY
N0JIy4aeTcsi BOAOPO/I M KUCIOPO/, a IPU HarpeBanuu u3BectHsaka 2 okcuga: CaCO3 = CaO
+ CO2.

3ameuienue. B peakuuro BcTynaroT 2 sneMmeHTa. OOMH M3 HHUX MPOCTOM, a BTOPOH
CIIOKHBIN. B mTore o0Opa3yroTcst 2 HOBBIX COEIMHEHUS, PU KOTOPOM aTOM IPOCTOTO
BEIIIECTBA 3aMEHSET CIOXKHBIN, KaKk Obl BBITECHSSI €ro. Y CIOBUE MPOTEKaHUs IMpolecca:
IIPOCTOE BEIIECTBO JIOJKHO OBITh O0JIee aKTUBHBIM, YeM ciiokHoe. Hanpumep, Zn + 2HCl
= ZnCl2 + H2. BenuuuHy akTUBHOCTM MOXKHO Y3HaTb U3 TaOmuUBl psjaa
AIIEKTPOXUMUYECKUX HAIIPSKEHUH.

Obomen. B »sTOoM chnydae Mexay co0OiM pearupyroT 2 CJIOXKHBIX JJIEMEHTA,
OOMEHHMBAIOLINECS] CBOMMHU COCTaBHBIMU YaCTAMHU. Y CIOBHEM OCYLIECTBIICHUS TaKOTO
TUIIA PEaKIUH sABJsETCs 00s3aTebHOe 00pa3oBaHKUe BOJIbI, Ta3a WK ocaaka. Hanpumep,
CuO + 2HCI = CuCl2 + H20. Yto06sl y3HaTh, CMOTYT JIM BEILECTBA MPOPEArupoBath,

I/ICHOHB?»YIOT Ta6HI/IHy paCTBOpI/IMOCTI/I.
THNb XUMWYEC

Peakuuu COEAHEHNS — DeaxIny, B pe- o + O = w

3yJabTaTe KOTOPHIX M3 ABYX HIH He- A+ B= AB

CKOJBLKHMX BemecTs o0pasayerca OJHO H, + Cly = 2HC

HOBOE BEMIECTHO. Na,0 + H,0 = 2NaOH

Peakuum pasnoXeHus — peakIuu, B pe- w a2 O i3 O

3yJIBTATE KOTOPBIX M3 OAHOTIO CJAOHHOr0 AB = A+ B

BeIecTRA 00PASYETCS HECKOJIBKO HOBBIX NH,Cl = NH;! + HCl

BeIecTB.

2Ca(NOy), = 2Ca0 + 4NO,1 + 0,1

Peakuuu 3aMelleHns — Pearium, B pe- o + w = w + o

3yJbTaTe KOTOPHIX ATOMBI IPOCTOTO A+ BC = AC + B
BEIecTBA 3aMEAlT ATOMEl B MOJe- Fe + CuS0, = FeSO, + Cul
KyJlax CJIOKHOTO BelecTBa. 2A1 + BHCI = 2AIC, + 3H,1
Peakuuu o6meHa — peaxnum, B pesyib- m =+ «) = m o “
TaTe KOTOPHIX ABA CJIOHBIX BEIECTBA AB + CD = AD + BC
06MEeHHBAIOTCH CBONMH COCTABHBIMHA 44~ KOH + HCl = KCl + H,0

CTAMH, Oﬁpﬂayﬂ JBa HOBHEIX BelllecTBa. KCl + AgNOq - AgCll =5 KNOS

AJITOPUTM PaCCTAHOBKHU KO3(P(PUUMECHTOB B YPABHCHUSAX XUMHYECKHUX PeaKIuil

HOpﬂI[OK BbIITOJTHCHU A onepaunifl nmpumep

1. Onpegeautrsb 4yucao aroMoB Kaxaoro | Al + O— Al1203

JJIEMEHTA B JIEBOM U IIPABOM YaCTAX CXEMBI Al-1atom Al-2 aTtoma
peakuuu 0O-2 atoma (-3 atroma

2. Cpenu 3neMEHTOB C pa3HbIM uucioM | O-2 atoma cieBa

aTOMOB B JIEBOM M IpaBoM 4acTiax cxemsl | O-3 aToma cnpasa

BbIOPATH TOT, YMCJ0 aTOMOB KOTOPOIO
0os1b111e

3. Haiitm Hammenemee obOmee kpatHoe | HOK =6
(HOK) uuciaa aTromMoB 3TOro 3jJ€MEHTa B
JIeBOM 4acTHU YpaBHEHHUS U 4YucCjIa aTOMOB
9TOrO0 d3JeMEHTa B MNPaBoOil  dYacTu
ypaBHEHHUS

4. Pazgemte HOK Ha uywmcio atomoB | 6:2 =13

3TOTO AJIEMEHTA B JIeBOii uactu ypaBHenus, | Al + 30— AL03
MOJIYYUTh KOIPPUUHMEHT IJIsi JIeBOH
YacTH YPaBHEHHUS
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5. Pazgenurs HOK Ha 4wmcino aromos | 6:3=2

3TOro 3JeMEeHTa B mpaBoil udactu ypas- | Al +30:—2A1203
HEHHs, MOIY4uTh KOIQPUIUEHT 14
NpaBoii 4YacTu ypaBHEHUS

6. Ecim BeicTaBieHHbd K03 dumment | Al + 30:—2A120;3

U3MEHUJ YHCIO aTOMOB elle kKakoro-nuoo | A1 — 1 arom Al —4 aroma
ajemMeHTa, To aedcteus 3, 4, 5 nmosroputs | HOK =4

enie pas. 4:1=4 4:4=1

4A1 +302,—2A1203

Bonpocs! 1151 3aKpernJieHns TEOPeTHYECKOro MaTepuasa K jJadopaTopHoii padore:

1. Ilo3zHakoMbTECH CO 3HAKaMU OE30MACHOCTH, PACIPEAEIUTE 3HAKU U3 BAIIEro
BapuaHtTa 1o 4  rpynmaMm:  3afnpelaroliyde, — MpeanuchIBaIoIIue,
IPEAYIPEKIAIOIINE U yKa3aTeIIbHbIE.

2. Ilepen BeIMONIHEHHEM JIAOOPATOPHOU pabOTHI ONPEEINTE 3HAKU 0€30I1aCHOCTH,
KoTopble Bam He0OX0IMMBI IPUAEPKUBATHCSI BO BpeMsl paOOTHI.

3. IloBTOpuTE Ha3BaHUS U Ha3HAYEHHUE JaOOPATOPHOr0 0OOPYIOBAHUS U TIOCYBI,
HE0OXOAMMOTrO ISl BBINIOJHEHUS 1a00paTOPHOM padoTHI.

4. TloBTOpuTe NMpaBuiia TEXHUKHA O€30MACHOCTH B KAOMHETE XUMHUH.

3aganus s JadopaTopHoi padoThl:

Tema: «Tunbl xumuyeckux peakuuii. Peakuuy HOHHOT0 00MeHa MeKIy
pPacTBOpPaMHM 3JIEKTPOJIUTOB)

Heanb: chopMupoBaTh MOHATHS O CYIIHOCTA PEAKIMUM pa3siokKEHUS, COCAUHEHUS,
3aMelIeHUsT U OOMEHa, BBIACHUTH YCJIOBHSI UX NMPOTEKaHUs, HAOMIOJaTh | ONKCHIBATh
MIPOBEICHHBIE XWMHUYECKUE PEAKIINU, O3HAKOMUTHCS HA MPAKTUKE C PEAKIIUIMU HOHHOTO
oOMeHa pa3IuYHBIX TUIIOB M YCIOBUSIMU UX MPOTECKAHUS.

OO0opynoBanme: TPOOUPKU, CHUPTOBKA, TPOOUPKOACPIKATEND, INTATUB C 4 TPOOUPKAMH,
CTIMYKH;

PeakTuBBI: MeaHas TPOBOJIOKA, IIMHK, COJISIHAS KHUCJIOTA, XJOPUIl MEIU, TUIPOKCHU]
HATpWS, COJISTHAS KUCJIOTa, PACTBOPHI XJlopua 0apwusi, cyabdara Menu, cyibdaTa HATpHs,
THIPOKCUA HATpHs, KapOoHaTa HaTpus, (HeHoIPTaTCHH.

®opMHupyeM yYMEHMHS: MPOBOAUTL HAONMIONCHUS 3a TMPU3HAKAMHU PEaKIui,
aHAJM3UPOBATH U JICJIaTh BBIBObI, COOJIIOATh MpaBUia TEXHUKUA 0€30MacHOCTH.

NHcTpyKIus o TeXHUKE 0€30MACHOCTH MPH MPOBEAeHNH JIA00OPATOPHOH PadoThI
o Iloooosunvme k cebe 1omox u pabomatime moabKo HAO JTOMKOM.

o Ilpu pabome co cmekiom (npobupku, KoabOwl, cmakawvi, mpyoxu) ecezoa
HOMHUMeE, YMO CIMEKIO0 - 04eHb XPYNKUL Mamepual u 4mo e2o0 1e2ko pazoumso. [loamomy
usbezatime 4pe3mepHvixX YCUIULL.
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o IIpu pabome ¢ pacmeopamu Kuciom u wenoyet nposeume 0CMOPOHCHOCHb.
Ecnu kucnoma unu wenous nonana Ha Kooy — He NaHukKyume, a coobwjume 0o 2mom
yuumenio, U HeMeOJ1eHHO RPOMOolime 00abWUM KOIUYECHE0OM NPOMOYHOI 800bl.

o Ilpu pabome c eewecmeamu Hanusaiime Heboabuwiue Koauwecmea. He
3a6wvisaiime 3aKpbl8aAmMb CKIAHKU C 8eUjeCmEamU.

o Ilocne okonuanus pabomol, yoepume 3a coboii nocyoy, gvlielime 8eujecmed
8 cocyo 01 OmpaboOmManHbIX peakmusos, yoepume pabodee mecmo, coatime 10MOK HA
CMOJ yuumeio.

Xoa padorhI:

1. TUNBI XUMHUYECKHUX PEeAKIMH.

No Tun Xox paboTsl YpaBHeHue BriBon
XUMUYE (Uto nenatn?) xumudeckon peakiuu | (Omnpenen
CKOM (ITpusnaku peakiumn) eHue)
peaxkiuu
1 | Peakuus | Ha niamene MeIb+KUCIOPOI—= OKC
? CRUPMOBKU un meau(2)
Haxkaiume meonyro | Cut?--> CuO
NPOBOJIOKY.
2 | Peakuus | B npobupky c [uuk+consnas
? CONAHOU KUCIOMOU KHCJIOTa —>BOJOPOI+
(HCI) opocump XJIOpUJ LIMHKA
2DAHYIbl YUHKA. ?+HCI2>ZnCIx+?
3 | Peakuus | B npodupky c Xnopun
? xnopudom meou (2) | MEOU+TUIPOKCH]T
npUIUMb 2UOPOKCUO | HATPUS—> THAPOKCHU]L
Hampus meau (2) +xuopun
HATpUS
CuCl2+ NaOH-> ?
+?
4 | Peakuus | Bosvmume Tunpoxcun meau (2)
? nPoOUPKY ¢ —> OKCHJ MeJH + Boja
euopokcuoom meou | Cu(OH).2=> ?+?
(2). Ilpobupky
oepocume, creeka
HAKJIOHUB K
omeepcmuio.
AxKypamno npozpes
8C10 NPOOUPKY,
Hazpesaiime my eé
yacme, 2oe
HAaxXooumcs.
2UOpokcud meou (2).

2. Peakuyu MOHHOT0 00MEHa MKy PACTBOPAMM JJIEKTPOJIHUTOB.
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1. B mpo6upky Haneiite 2 Mi1 pacTBOpa XJiopuaa 6apus 1 100aBbTE CTOJIBKO K€ pacTBOpa
cynb(ara wHatpus. Uto nHabmomaere? CraemaiiTe BBHIBOA W HANWIIATE YPaBHCHUE
XUMHUYECKON PEAKIIMM B MOJIEKYJISIPHOM M COKPAILIECHHOM MOHHOM BHJIE.

1. B mpoGupky Hajeite 2 Ml pacTBopa cyibdaTa MEIU U IpUJIeTe pacTBOP THAPOKCHUIA
Hatpusa. Uto Habmomaete? CrenaiiTe BBIBOJ M HANUIIUTE yPaBHEHHE XUMHYECKOU
pEaKIuy B MOJIEKYJIIPHOM U COKPAILlEHHOM HOHHOM BUJIE.

1. Haneiite B mpoOupky 2 MJj pacTtBopa KapOoHata HaTpusi, 100aBbTe 1MII COJISIHOU
KUCIoThl. UTo HaOmiomaete? CrenalTe BBIBOJ M HAMHIIUTE YPAaBHEHHE XUMHUYECKON
pEaKIMu B MOJIEKYJISIPHOM U COKpPAILlEHHOM HOHHOM BUJIE.

1. Haneiite B mpoOupky 2 MJI TUAPOKCHIA HATpusl, 100aBbTe Karuio GeHondranenna. Urto
HaOmomaete? 3aTeM 100aBbTE IO KATUTSIM COJITHYIO KUCIIOTY JIO TTOJIHOTO OOECIIBEYNBAHUS
pactBopa. CnenaiiTe BBIBOJ M HANUIIUTE YPAaBHEHHE XUMHUYECKOHM pEakUWHd B
MOJIEKYJIIPHOM M COKPALIEHHOM HOHHOM BHJIE.

ITo uTOoram nmpoBeeHHBIX ONBITOB 3ANOJHUTE TA0IHILy, CAeJaAlTe BBIBOJX 00
YCJIOBHUSIX POTEKAHUS PeaAKIUil HOHHOT0 00MEHAa /10 KOHLA.

Ilopsaook evinonnenus padoomot Xumuszm npoyecca

1. B npobupxy c cyarvchamom
Hampus npuIUBaem pacmeop
xiopuoa bapus. Bvinaoaem
0cadok benozo ysema

2. B npobupky c cynvpamom meou
npunusaem pacmeop uopoxcuda |Peaxkyus uoHno2o oomena npomexaem 00 KOHYd,
Hampus. Bolnaoaem ocaook m.K. ....

cume2o ysema

3. B npobupky ¢ kapbonamom
Hampus npuIUeaem pacmeop
conanou kucromsl. Habnooaem

Peakuuﬂ UOHHO20 0OMeEHA npomexkaem 00 KOoHYA,
m.K. ....

Peam/;u}z UOHHO20 0OMeHa npomexkaem 00 KOoHYA,

BblOeIeHUe NY3bIPbKO8 I e
yenexucnozo 2asza
3. B npobupky ¢ euopoxcuoom
Hampus 0obasuiu Denonghmaneun mensiem ceor OKpAacky 8
Genongpmaneun. Pacmesop WeNloYHOl cpede Ha
OKPACUICSL 8 MATIUHOBBIU YBEM.
3amem no xanaam 0obasuiu \Peaxyus uonnoeo obmena npomexkaem 00 KOHYA,
conanyio kuciomy. Pacmeop m.K. ...
obecysemuics.
BoiBon:

IHopsiioK BBINOJHEHHUS OTYETA 110 JIA0OpPATOPHOM padoTe

1.B terpagu s mabopaTopHBIX pabOT HATUIIIUTE HOMEP, HA3BAHHUE U
Y4EOHYIO Eb.
2.0TBeThTE YCTHO HA BOIPOCHl IS 3aKPEIUICHUS TEOPETUYECKOr0 Marepuana K
nabopatopHoil pabdore.
3.BeinosiHuTe 3a1aHust 111 1a00paTopHOi pabOTHI.
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4.3anummuTe BBIBOJ O IMpPOJEIAHHON padoTe, OTpa3uTe, Ha CKOJIBKO YCHEIIHO Bel
COpPAaBUINCh C YYEOHBIMH 3aJadyaMu J1aOopaTOpHOM pabOThl W peamu30BaHBl JIU
oOpazoBaTeiabHbIe pe3yibTaThl, 3asBieHHbIE BO OI'OC TpeThero nokojaeHusl.

JlabopatopHasi pabora Ne2. «JlaGoparopnas pabGora «Maentuduxamms

HCOPIraHUYCCKUX BCUICCTB.

Pemenue OKCIICPUMCHTAJIBHBIX 3adda4 II0 XHMHYCCKUM CBOMCTBAM METAJIOB U
HCMCTAJJIOB, 110 PACIIO3HABAHHIO U ITOJIYUYCHHIO COGI[I/IHGHI/Iﬁ MCTAJJIOB 1 HEMCTAJIIIOB.
I/II[CHTI/I(l)I/IKaI_II/IH HCOPraHN4YCCKUX BCUICCTB C MUCIIOJIBb30BAHUCM HUX (I)I/IBI/IKO—XI/IMI/I‘-ICCKI/IX

CBOICTB, XapaKTEpHBIX KayeCTBEHHBIX peakuui. KauecTBeHHBIE peakuuu Ha cyibdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS».

YuebHas nens: GopMUpOBaTh YMEHUS UICHTU(PUIIUPOBATh HEOPraHUYECKHUE BEIIECTBA C
WCIIOJB30BaHUEM UX (U3UKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX

pEaKIUu.

Y4eOHble 3a/1a4u:
1.Hayuutbcst onpenensars cyibdar-, KapOoHAT- U XJIOPHUA-aHUOHBI, KATHOH aMMOHHUSI.
2.HayuutbCcsi onpeAensiTh METAUIMYECKUE U HEMETANIMYECKHE CBOMCTBA XUMHUYECKUX
AJIIEMEHTOB.
3. HayuuTbcs cocTaBiIsATh HOHHBIE YPABHEHUS PEAKLIUAMN.

Oo0Opa3oBaTeibHbIE pe3yJbTaThbl, 3asiBJeHHbIe BO PI'OC TpeTbero nokoeHus:

CTyneHT JOJKEH:

HMeTh MPAKTHYECKH I ONMBbIT: ONIPEICIIATh METATNICCKHE U HEMETAIITNICCKIE CBOMCTBA
XUMHUYECKUX 3JICMEHTOB;

3HATh: HA3BaHM 3JIEMECHTOB; KAUECTBCHHBIC PEAKIINU Ha CYJIb(}aT-, KapOOHAT- U XJIOPHU/I-
aHUOHBI, HA KATHOH aMMOHWS;

yMeThb: OIPEACIATh METAUIMYECKHE W HEMETa/UIMYECKHE CBOWCTBA XHUMHUYCCKUX
AJIEMEHTOB; CyJb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHSI.

BJIa/IeTh: HaBbIKAaMU PabOThI C TAOIHUIIEH paCTBOPUMOCTH.

3anauu 1adbopaTopHoii padoThI:

. [ToBTOpUTH TEOpPETHUUECKUI MaTEPHAII IO TEME JIa0OpaTOPHOU PabOTHI.
. OTBeTUTH HA BONPOCHI IS 3aKPETUIEHUSI TEOPETUUECKOT0 MaTepHaa.

. BBITIOTHUTB 3a1aHUA O TEME.

. ObopMuTh OTUET.

o0 J O\ D

Obecne4eHHOCTD 3aHATHS (CPeACTBA O0yUEeHU):

1. COOpHUK METOJIMYECKUX YKa3aHUW JJIsi CTYACHTOB IO BBIMIOJIHEHUIO J1a0OPATOPHBIX
paboT 10 Y4eOHOU JUCITUTUTHHE « X AMUSD.
2. Tabnuia «PacTBOPUMOCTDH KUCJIOT, OCHOBAHHM U COJICH B BOJIEY.

3. Terpanp st 1abOpaTOPHBIX PadbOT B KIIETKY.
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4. KapTouku — 3agaHusl.
5. Pyuxa.

Kpamkue meopemuueckue u yuedono-wemoouueckue mamepuaivl
no meme 1a6oOpamopHoll padomul

&; KAYECTBEHHbLIE PEAKLIUU
HA AHUOHBbI

AHHOH PeakTHE, KATHOH, Ipaznaxu,
YCA0BHS COKPAlICHHOE HOHHOE YPABHCHHE
. peaRIHH
or Pacteop unrpara cepebpa benwii TEE&pGH{HCThIITI DCaoK:
i AgNO;, Ag Ag’ + CI' — AgCl]
By Pactrop HuTpara cepedpa JKentopatbli TEOPOAKHCTEIN OCAIOK:
AgNOs, Ag Ag +Br — AgBr|
r Pacteop HuTpaTa cepebpa Hearwiit TROpoAHCTHIT OCANOK:
AgNO;, Ag Ag +T — Agl|
qg_ PactropuMBie coln Meu, Uepurtii ocagor:
) Cu” Cu™* + 8" — CuS|
SO Pacreopel kueaor, H [_‘.epum."rbi_ii ras SﬁU: c pemnml JANaAxom:
S0y7 4+ 2H — H;0+ 80,7
SO PHCTRO[‘!HMHC:EGIIH | Benniii nca,rmzri. nc‘paf;r_mpmmﬂn B KHCIOTAX:
dapus, Ba | Ba™ + 80" — BaSO,]|
I"az Oe3 3anaxa:
COs™ +2H'—+ H,0 + CO,1.
COs* Pacraopsi kacnor, H! KOTOPRI ¢ H3BeCTKOROIH BOAOH 0Dpazyer
MenoBoil 0caloK
{MOMYTHCHHE H3BCCTROBOH BOJIKI):
| CE(OH}I +C0s — ('_‘aCO_;L + H:0
Si0s> PacTeopel kucaot, H' Iens (ET}',ELE:HHCTE.lili_ UCE],E[G‘I() KpeMHHeBOH
| kucnote: Si0;7 + 2H — H,8i0;]
Ko, HaS0g 1 Cu, Obpaszveres ronyDoii p-p, cojepsamero
nonpt Cu™, Beiieseres ras Gyporo nsera
NO5 (40 i
NaNOy,uerannt HaSO40, — NaHSO, + HNO;
Cu +4HNO, —+Cu(NO;3)+2NOy T + 2H,0
PO Pactrop HiTpara cepebpa ' Caemn—mcgrmﬁ a0k
AgNO;, Ag” JAe + POy — AgaPOy|
JNakmyc CHnuii uBeT pacTBOpa
OH MeTunoBelii opaHaeBbli Jenteiii upet
Qenonditanenn
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& KAYECTBEHHBIE PEAKIIUM
HA KATHUOHBI

Karnon PeakTHB, aHHOH, Ilpu3naxn,
[ yCIoBHS COKPAllleHHOEe HOHHOE YPABHEHHE peaknun
H | Jlakmyc Kpacnbiii nger pacrsopa
| MeTunoselii oparikesbiii | Po3osblii uBeT pacTBopa I
NH," PactBop menoun, OH ™, t Beiaenenue raza amMmuaka ¢ pe3KdM 3anaxom
_ NH,+OH —>NH;1+H,0
Ag" ConsiHas KMCJ0Ta WK benbiit TROPOKUCTHIN 0calokK:
pacteop xnopuaa, CI° Ag' + CI' — AgCl
Li" [Tnams KapMuHOBO-KpacHoe OKpaliuBanne
Na* Inams JKenroe okpatunBaHne
K [lnams P10IETOBOE OKpPALIMBAHUE
[nams
Cca® PacTBop kapboHaTOB, besnblit ocanok kapboHaTa KajabLums:
COs> _ Ca* + COy” — CaCO;)
| ITnamsa JKento-3eneHoe okpalBaH1e
Ba®* PacTBop cepHoii KHCNOTBI benblii ocanok, HepacTBOPHMBIii B KHCIOTAX:
wn conm cyabdara, SO Ba®* + SO — BaSO,)
benwiii cryaennctsiii ocagok Al(OH)s:
AP Pacteop wesoun, OH AP + 30H - AI(OH);]. pacTBOpUMBIii B
KHMC/IOTax M B H30BITKE LIeJ104eii.
Inavs | 3enenoe okpalnBanHie
Bona ["'uapaTtupoBaHHble HOHBI Cu”™ nmeror roayoyio
cu?t | . i UKPACKY
lony6oii eTyaeHHCTBIN OCal0K FHAPOKCH/A MEN
PacrBop wenouun, OH" (1D):
Cu” +20H — Cu(O!
. - 3enensblil ocanok ruapokcuaa xeneza (1I):
| Pacteop wenoun, OH Fe?' + 20H — Fe(OH), |
Fe®* PactBop kpacHoii Temuo-cunnii ocanor TypudyaeBoii cann:
KpOBAHOH coH K;[Fe(CN)s 4 e"'_ N)ol | + K*
K}[FQ(CN}(}]

Kpacno-0ypblii 0cajok reipoKcH/ia xejesa
Pacteop wenoun, OH" (I1I):
[ - ] Fe* + 30H — Fe(OH)3|
Fe¥* REG I PIEHI RN LEEIE  Temuo-cuunil ocagok DepaHHCKOl a3y

TR . (Fe(CN) + Fe'* - 3K + K
[EEEGLIVIERTRER PN KpoBaBo-KpacHoe OKpalinBaHae PacT
uan ammonms, SCN FeCl; + 3NH,SCN — 3NH,CI + Fe(SCN)3

Bomnpocsl 1151 3aKpenJieHlsi TeOPeTHYECKOro MaTepuasa K JjadopaTopHoii padore

6. UTo Takoe KaueCTBEHHBIE PEAKIIUN?

7. Uto Takoe KaTUOHBI?

8. UTo Takoe aHUOHBI?

9. Uto Takoe MHAUKATOPHI?

10. TIpuBenute mpuMepbl METAIIIOB U HEMETAJIJIOB.

11. Kakue peakuuu Ha3bIBAIOT MOJHBIMU M COKPAILIEHHBIMUA YPABHEHUSIMU PEaKIIUH.

3ananus nus gadopaTopHoi padoThl:
Tema: «IKcnepuMeHTATbHBIE 321241 10 PACIIO3HABAHUIO M MOJYYE€HUIO BelleCTBY

eab:  1pUMEHUTHh 3HAHUSA, MOJYYEHHbIE IIPU HU3YYEHHH TeMbl «Mertauby, B
AKCIIEPUMEHTAIIBHOM PEIICHUM 33a/1a4; 3aKPENUTh HABBIKU IPOBEICHUS XUMHUYECKOTO
AKCIIEPUMEHTA.
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O6opynoBaHme: MITaTUB C MPOOUPKAMU, BOPOHKA, CTEKJISIHHAS MAJ04Ka.

PeakTuBbI: KapOOHAT Kanblus, Cydb(aT HATPUs, XJOPUJl KallUs, KEJIE3HbIE CKPEIKU;
PacTBOPHI COJISTHOM KMCIIOThI, CEPHOU KUCIOTHI, XJI0praa Oapusi, KpaCHOW KPOBSIHOM COJIH,
cynbdara menu (II).

dopmMupyeM yMeHHsl: 3HaThb CBOWMCTBAa MeTauioB riaBHbIXx noarpymnn I[ICXD JI.N.
MeneneeBa u xeies3a; yMeTb IPUMEHATD IIOJIyYEHHBIE U TEOPETUYECKHUE 3HAHUSA O XUMUU
METAJIJIOB B NMPAKTUYECKUX paboTaX, MPOBOAUTH OMBITHI MO OCYLIECTBICHUIO PEaKuil B
COOTBETCTBHM C NIPaBWJIAMHM IIOJIb30BAHMS XUMHUYECKOW TOCYIOM U IpPaBUWIAMHU
0e30macHOro OOpalleHuss ¢ XUMHUYECKMMHU BELIECTBAMH, OMHUCHIBATH HAOIIOJEHUSA U
XapaKTEepU30BaTh PE3YyJIbTATHI BHIMOJHEHHBIX OINBITOB, COCTABISATh YPABHEHUS PEAKLUU,
XapaKTEPU3YIOIIUX CBOMCTBA METAJIOB U UX COCAUHEHUM.
HNHcTpyKIus no TexHuKe 0€30IMaCHOCTH IPHU NPOBeICHUH JIAa00PATOPHOU PadoTHI

o Iloooosunvme k cebe 1omok u pabomaiime moJyibKO HAO 1OMKOM.

o Ilpu pabome co cmexkniom (npobupku, Koabvl, cmakawvl, mpyoxu) ecezoa
HOMHUmMe, YMO CMEKI0 - 04eHb XPYNKULL Mamepuan u 4mo e2o 1e2ko pazoums. lloosmomy
usbeeatime 4pe3mepHviX YCUNULL.

o Ilpu pabome c pacmeopamu Kuciom u wenioueti nposisume 0CmMopO#CHOCMb.
Ecnu xucnoma unu wenous nonana na xodicy — He nanuxyume, a coobwume 06 3mom
yuumeno, U HeMeOdJ1eHHO RPOMOolime GONbUUM KOTUYECH8OM NPOMOYUHOIU 600bl.

o Hpu pa60me C eeujecmeamu Hanueaume Hebovuwue Koauyecmea. He
3abviealime 3AKpovleanb CKIAIHKU C seujecneamu.

o Ilocne oxonuanus pabomul, yoepume 3a codoti nocyoy, gvlielme seujecmea
8 cocyo 0l OMpaboOmMarHbIX peaKkmusos, yoepume pabodee mecmo, coatme J10OmMoK Ha
CMOJL yyumernio.

Xoxa padoTbi:
JKcnepuMeHTAJbHAsA 3a1a4ya Nel.

B Ttpex mnpobupkax nHaxomsrcs ciaeayromniue BemectBa: CaCOs, NaxSOs, KCI.
OMNBITHBIM IMyTEM OMPEACIUTE, B KAKOW MTPOOUPKE HAXOAUTCS KaXKJ0€ U3 BBIJJAHHBIX BaM
BeliecTB. Hanuiure ypaBHEHNS COOTBETCTBYIOIIUX PEAKITUN B MOJICKYJISIPHOM U HOHHOM
BUIAX.

JKcnepuMeHTAJIbHASA 3a1a4ya Ne2.,

[Monyuure cynbdar xenesa (II), ucxoas u3 xeneza. JlokaxuTe KaueCTBEHHBIN
coctaB cynbdara xene3a(ll). 3anuimmnre ypaBHeHUs TPOJECIAHHBIX PeakUUid U pazdoepure
OKHCITUTEIBHO-BOCCTAHOBUTEILHBIC MTPOIIECCHI.

JeiicTBust Yro geaaaun? Yro BriBoabI
Ha0dogpaan?
3anauva 1. 1)U3 tpex 1)BewecTBa B B npobupke Ne3
BBIJIJaHHBIX BemIeCTB | mpobOupkax Ne2 u | HaXoauTCs
JIBa SIBJISIOTCS Nel

127



Omnpenenut | pacTBOPUMBIMHU PacTBOPHIIHCE. KapOoHar
b, KaKue (Na2S04, KCI), a BemectBo B KaJIbLHs
BELIECTBa CaCOs — npobupke Ne3 He
HaXOMATCSl | HEPaCTBOPUMBIM (IO | paCTBOPHUIIOCH B
B JTaHHBIM TaOJIUIIBI BOJIC,
npoOHpKax | pacCTBOPUMOCTH). CJIeI0OBaTeNbHO, B
NeNel, 2,3 | TloaTomy m06aBuUM HEH HaXOIUTCS

BOJY BO BCE TPHU KapOoHaT

MPOOUPKH. KAJIBLIHSL.

2) Beinenenue

2)dnst Gonbieit rasa

YBEPEHHOCTH MOKHO

IIPOBECTHU

Ka4yeCTBEHHYIO

peaKIuio Ha

KapOOHaT-HOH.

Jlo6aBuM pacTBop

COJIIHOM KHCJIOTHI B

npooupky Ne3

Vpasuenue peaxyuu (6 MoreKyIsapHOU u UOHHOU GOpMax):

Kauecmeennas peaxyus na kapbonam-uon

3)ns 3) B nmpobupke B npoGupxe No2

nuddepeHnranum Ne2 nabmronaem HaxO0JIUTCA

COJICPKIMOTO BBIJICIICHUE cynbdar

pooupok Nel u Oemoro ocaaka HaTpus, a B

Ne.2 noGaBum B 00e npobupke Nel —

POOUPKHU pacTBOP XJIOpUJ] KaJTust

xJjiopuja 6apusi.

Vpasuenue peaxyuu (6 MoreKyIsapHOU U UOHHOU GopMax):
3aganue 1-i1 cnoco6: B Habmonaem B pesynbrare
2. [Tomyuut | mpoOuUpKy pacTBOpeHue peaxkuuu
e cyabdaT | JKeIe3HbIMU xKenesa u oOpasyercs
xene3a (II), | ckpenkamu mpuibeM | BbIACTICHHUE cyabdar xenesa
ucxXoas U3 | pa30aBiIeHHBIN BOZIOpOAA D)
xKenesa. pacTBOp cepHOU
Jlokaxutre | KUCIIOTBI
KayeCTBEHH
BIif COCTaB | YpaeueHue peaxyuu (6 MoreKyIsApHoll hopme,
cynbgara OKUCTUMENIbHO-80CCMAHOBUMENbHbIE NPOYECChl):
xenesa(ll).

2-11 cnoco6: B
MPOOUPKY C

Haomromaem
W3MEHEHUE

B pesynbrare
peaxkuuu
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pPacTBOpOM
cynbdara menu (II)
100aBHM >KENIe3HbIC
CKpEIKH

OKpacKu
pacTtBopa co
CBETJIO-TOIyOOT0
JIO 3€JICHO-
JKEJITOrO.
PactBOp myTHEET.
Brinensercs
Me€Jlb KPaCHOIO
LIBETA.

oOpazyercs
cynb(ar xene3a

D)

Vpasnenue peaxyuu (6 monexynapnou gopme,
OKUCTTUMENIbHO-80CCMAHOBUMENbHBIE NPOYECChL):

skeqe3a (I)

OJIHY U3 HUX
100aBUM PacTBOP
KpacHOUM KPOBSIHOM
COJu

Omnpenene | [lns nokazarensctBa | HabGmromaem CrnenoBaTeabHO,
HHE KauyeCTBCHHOI'O oOpa3zoBaHue B pacTBope
KavyecTBEeH | cocTaBa cyib(ara TypHOYIIEBOI MIPUCYTCTBYIOT
HOT'0 xenesa (1) CUHU HOHBI JKeJe3a
cocTaBa pa3oabeM pacTBOD B Fe?*

cyabgara | 1Be npodupku. B

VpaeueHue KauecmeeHHoU peakyuu Ha uorbvl scenesa F62+

Bo BTOpYIO ipoOupKy Hab6mromaem CnenoBare-
I00aBUM PacTBOp XJOpHIA | BBIICICHUE JBHO, B
Oapus Oeroro ocajka | pacTBope
cyibdara MIPUCYTCTBY
Oapus BaSO4 0T
cynb(ar-
1oHb SO4*

Vpasnenue xauecmeennoti peaxyuu na cynvpam-uonwvt SO+>

BeiBOA:

IHopsinok BbINOJIHEHHS 0TYETA 1O J1a00paTOPHOI padoTe

1.B terpanu ans nabopaTOpHBIX pabOT HAUIIKUTE HOMEP, Ha3BaHUE U yUEOHYIO LENb.
2.0TBeThTE YCTHO Ha BONPOCHI MJI 3aKpPEIUICHHS TEOPETHYECKOTo Marepuaia K
nabopatopHoil padore.

3.BeinosiHuTe 3aaHus 17151 1a00paTOpHOI pabOTHI.

4.3anumuTe BBIBOJ O MpOJETaHHOM padoTe, OTpa3uTe, Ha CKOJIbKO YCHemHO Bbl
CIOPAaBWINCh C Y4YE€OHBIMHM 3aJayamMH JIa0OpaTOpHOW paboThl W pealn30BaHbl JU
oOpa3oBartesbHbIE Pe3yIbTaThl, 3asiBiIeHHbIE BO PI'OC TpeTbero nokoyeHusl.
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JlaGopaTopHas paGora Ne3. «JlaGopatopnas pabGota “IlpeBparienus opraHu4ecKuX
BEILIECTB IIPY HAIpEeBaHUU'".

[Tosrydyenue sTHIIEHA U U3YUYEHUE €r0 CBOMCTB. MOIETMPOBAHUE MOJIEKYJI U XUMHYECKUX
MPEBPALICHUN HA TPUMEPE ITaHA, STUIICHA, ALIETUICHA U JIP.».

Y4yeOnast 11eab: (GopMHUpPOBATH YMEHUS MPOBOJUTH XWUMUYECKHH HKCICEPUMEHT W
MOJIEIIMPOBATH MOJIEKYJIbl OPraHUYECKUX COCIUHEHUM.

YueOHble 3a/1a4u:
1. HayunTtbcs mostyyaTh STUJIEH U U3YUYUTH €70 CBOKCTBA.
2.Hayuntbcs MOAENMPOBATH MOJIEKYJIBI HA IPUMEPE 3TaHA, STUIICHA, alleTUIICHA U JIp.

Oo0pa3oBaresibHbIE pPe3yJbTaThbl, 3asBJeHHbIe BO PI'OC TpeThero noxkoJieHus:

CTyneHT JOJDKEH:

HMETh NPAKTHYECKHH ONBIT: MPOU3BOJAUTH PACUEThl MO YPABHEHUSM XHMHUYECKHX
peakuuii ¢ UCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA
BEILIECTBA.

3HATh: CTPOEHUE MOJIEKYJI OpPraHUYECKUX COCIMHEHNUN;

YMeTb: MOJIETUPOBATh MOJIEKYJIbI HA IPUMEPE 3TaHa, ITUICHA, allETUJICHA U Jp.
BJIa/IeTh: HaBbIKaMU pabOThI ¢ Ta0OPAaTOPHBIM 000PYIOBAHUEM U TIOCYIOM.

3anaum 1abopaTopHoii padoThI:

. [ToBTOpUTH TEOpETUYECKUI MaTepUall IO TeMe JTab0paTOPHOU pabOTHI.
. OTBETHTH HA BOMPOCHI TSI 3aKPEIICHUS TCOPETUICCKOTO MaTepHalIa.

. BeimorHUTH 3a1aHUS IO TEME.

. OpopMuTh OTUET.

B W N —

Obecnie4eHHOCTD 3aHATHS (CPEeACTBA O0yUYECHUA):

1. COOpHHK METOIWYECKUX YKa3aHUH IS CTYJCHTOB IO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
paboT 1Mo y4eOHOM NUCITUTUTNHE « XUMHUSI.

. Tabmuma «PacTBOpUMOCTE KUCIIOT, OCHOBAaHWUN U COJICH B BOJIEY.

. Terpanp 1151 1aOOpaTOPHBIX PadOT B KIIETKY.

. Kaprouku — 3aanus.

. Pyuxka.

DN B~ W N

Kpamkue meopemuueckue u yueoHo-memoouueckue mamepuaivl
no meme qadopamopnoil pabomal

JTUJIeH (3TEH) — OpPraHMYeCKOe BEUIECTBO KJIAcCa QJIKEHOB, COCTOAIIMM U3 JBYX
aTOMOB YTJIEpOJIa U YETBIPEX AaTOMOB BOJAOPOAA. OTWIEH HMMEET JBOWHYIO YIJepo.i-
YIJIEPOJHYIO CBSI3b M IMO3TOMY OTHOCHUTCS K HEHACBIIICHHBIM WM HENPEAEIIbHBIM
YIJIEBOAOPOAAM.
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Xnmnyeckas popmyJia dytuinena CHy, pannonansnas popmyna HoC=CH,, ctpykrypHas
dopmyna CH,=CH,. U30MepoB HE umeer.

ITUiIeH — OECLBETHBIN Ta3, 0€3 BKyca, co cliadbIM 3anaxoM. Jlerdye Bo3ayxa.

ITHJIEH ABIIAETCS PUTOTOPMOHOM, T.€. HUI3KOMOJICKYJISIPHBIM OPTaHHYECKUM BEIIECTBOM,
BbIpa0aThIBAEMbIM PACTCHHSIMU U MUMEIOIIMM peryistopHbie QyHkmun. OH oOpasyercs
B TKaHSX CAMOTO PACTEHUS U BBIMOJHSIET B )KU3HEHHOM IIMKJIE PACTCHUI MHOTOOOpa3HbIe
GYHKIIMHM, Cpeau KOTOPBIX KOHTPOIb Pa3BUTHS MPOPOCTKA, CO3pEBaHUE IUIOAOB (B
YaCTHOCTH, (PPYKTOB), paciryCKaHue OyTOHOB (ITpoliecC IBETEHUS ), CTAPEHUE U OTIaJlaHHe
JUCTHEB U IIBETKOB, y4acTHE B PEAKIMU PACTEHUN HAa OMOTHUECKUI U aOMOTHYECKHId
CTpecc, KOMMYHHUKAIUA MEXKIY Pa3HbIMU OpraHaMu PacTEHUN M MEXKAY PAaCTCHUSIMH B
MOTYJISIINH.

IToxapo- 1 B3pbIBOOITIACEH.

[Tnoxo pactBopsieTcss B Boe. 3aTO XOPOLIO PACTBOPSIETCS B TUATHIOBOM 3¢upe U
YTJIEBOAOPOAAX.

ITHJIEH 110 TOKCHKOJIOTUYECKON XapaKTEepUCTUKE OTHOCUTCS K BemiecTBaM 4-ro Kiacca
onacHOcTH (ManoomnacHsiM BemiectBam) no 'OCT 12.1.007.

ITHJIEH — caMOe MPOU3BOINMOE OPTaHUIECKOE COCTMHEHUE B MHPE.

OTUIEH — XUMHUYECKHM AaKTUBHOE BEIIeCTBO. Tak Kak B MOJCKyJle MEXIy
aTOMaMU YTJIepoJia UMeeTcsl JBOWHAS CBs3b, TO OJHA W3 HUX, MEHEE MPOYHAs, JIETKO
pa3pbIBaeTCs, U MO MECTy pa3pblBa CBS3H IMPOUCXOIUT MPHUCOCIMHECHHE, 3aMEICHHE,
OKHUCJICHHE, MTOTUMEPHU3AIINS MOJIEKYI.

XUMHUYECKHE CBOMCTBA ATUJICHA aHAJOTHYHBI CBOMCTBAM APYTrUX MpeACTaBUTENCH psiaa
ankeHoB. [loaToMy 7151 HETO XapaKTEepHBI CIEAYIONINE XUMUUECKUE PEeaKIIUU:

l. kaTaJauTHYECKOEe THAPUPOBaHUE (BOCCTAHOBJIEHHE) ITHJIEHA:

CH»=CH; + H> — CH3-CHj3 (kat = Ni, Pd, Pt, t°).

2. rajJloreHupoOBaHMe ITHJICHA:

CH>=CH; + Br, — CH2Br -CH2Br.

Opnnako mpu HarpeBaHuu 3TuiieHa 10 temmepatypsl 300 °C pa3peiBa ABOHHON YTIiIepo/I-
YIJIIEPOAHON CBS3W HE MOPOUCXOAUT — PEaKlUHs TaJOr€HUPOBAHHUS MPOTEKAET
110 MEXaHU3MY PaJIUKATBLHOTO 3aMEIIEHUS:

CH>=CH: + Br. — CH>=CH-Br + HBr (t =300 °C).

3. rMApPOraJIoreHNpoOBaHMe ITHIICHA!

CH>=CH> + HBr — CH3-CH»Br.

4. ruaparanus 3TUJICHA:

CH>=CH; + H,0O — CH3-CH,OH (H", t°).

Peakiuss mpoucXoauT B MPUCYTCTBUM MHUHEPAIBHBIX KHUCIOT (cepHO#, pocdopHoii). B
pe3ynbTaTe JaHHON XMMHYECKOW peakiuu 00pa3yeTcst 3TaHOM.

5. OKHC/IEHHEe ITUJICHA:

OTUJIEH JIETKO OKUCIIsIeTCs. B 3aBUCMMOCTH OT YCIOBUM MPOBE/ICHUS PEaKIIUU OKUCIECHUS
ATWJIEHA MOTYT OBITh TOJYYEHbl PA3JIMYHbIE BEHIECTBA: MHOTOATOMHBIE CITHPTHI,
AMOKCH/IBI WU albACTHUIBIL.

Hanpuwmep,

5CoH4+12KMnO4+18H2S04—10CO2+6K2SO4+12MnSO4+28H-0.

2CH>=CH; + O2 — 2C>0Hy4 (kat = Ag, t°).

B pe3ynbTaTe 00pa3yeTcs 3MOKCHI.

131


https://втораяиндустриализация.рф/mikoriza/
https://втораяиндустриализация.рф/roletyi-dlya-okon/
https://втораяиндустриализация.рф/landshaftnyiy-dizayn/
https://втораяиндустриализация.рф/landshaftnyiy-dizayn/
https://втораяиндустриализация.рф/sublimirovannyie-yagodyi-fruktyi-ovoshhi-i-poroshki/
https://втораяиндустриализация.рф/elektroximicheskie-batarejki-rabotayushhie-na-vode/
https://втораяиндустриализация.рф/atomnaya-batarejka-na-osnove-ugleroda-14/
https://втораяиндустриализация.рф/pet-preforma/
https://втораяиндустриализация.рф/pech-dlya-fyuzinga/
https://втораяиндустриализация.рф/otopitelniy-kotel/
https://втораяиндустриализация.рф/reguliruyushhiy-klapan/

2CH>=CH; + O2 — 2CH3-C(O)H (kat = PdCl,, CuCl, t= 200°C).

B pesynbTaTe 0Opa3yeTcs areTaibaeru.

6. ropeHHe ITUJICHA:

CH>=CH; + 30, — 2CO; + 2H;0.

B pesynbTaTe ropeHus STHWIICHa MPOUCXOIUT pPa3pbiB BCEX CBA3CH B MOJEKyse, a
MPOYKTaMU PEAKIIUU SIBJISTFOTCS YTICKUCIBIN Ta3 U BOJIA.

7. moJMMepu3anus dTUJICHA:

nCH>=CH; — (-CH2-CH-)n (kat, t°).

MonenupoBaHue MOJIEKyI: YTIEBOAOPObI - 3TO OPTaHUYECKHE BEIIECTBA, COCTOSIINE U3
aTOMOB yrjepoJa U BoJopoAa. ATOM yriepoja BO BCEX OPraHMYECKUX COEIMHEHHUIX
YeTHIPEXBAJICHTCH. ATOMBI  yIJIEpOJia MOTYT OOpa3oBBIBATh IIETIOYKU  MPSMEIE,
pa3BETBIICHHBIC, 3aMKHYThIe. CBOMCTBA BEIIECTB 3aBUCAT HE TOJHKO OT KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa, HO U OT TMOPSJKAa COCIWHEHUS aTOMOB MEXIYy COOOM.
BemecTBa, nMeromue OAMHAKOBYIO MOJICKYJISApHYIO (OpMYyTy, HO pa3HOE CTPOCHHUE
HA3BIBAIOTCS M30Mepamu. [IprcTaBku yKka3bpIBalOT KOJTUYECTBO U — JABA, TPU — TPH, TETPa
- YETHIPE; UKJIO - O3HAYAET 3aMKHYTHIH.

Cybdukcel B Ha3BaHUH YTIIEBOOPOIOB YKA3bIBAIOT HA HAJTMYHNE KPATHON CBS3U:

-aH OJIMHapHas CBA3b Mexky aTromamu yriepozaa (C C);

-€H JIBOMHAs CBA3b Mex Ay aroMamu yriaepoaa(C = C);

-MH TpoiHas cBA3b Mex 1y aromamu yriepoja (C C);

-JIUEH JIBE JBOMHBIX cBA3U Mexay atromamu yriepoaa (C =C C = C);

Panukansr: metun -CH3; atun -C2HS; xnop -Cl; 6pom -Br.

Bomnpocs! a5 3aKpenJieHlsl TEOPEeTHYECKOr0o MaTepuaJjia K JadopaTopHoii padore:
6. K xakoMy kj1accy OTHOCUTCSI STUIIEH?
7. XMUMUYECKUE CBOMCTBA ITUJICHA.
8. Uto Takoe uzomMepsi?
9. Urto Takoe romosioru?
10.  Yto Takoe moaenupoBaHue?

3aganus 1Jis J1abOpaTOpHOM PadoOThI:

Tema: «IlosryyeHue 3TH/IEHA M U3YYEHHE €r0 CBOMCTB)

Henb: HayuyuThCs MOTYYaTh B 1a00PATOPUU ITUIICH; U3YUUTh (PU3UUECKHE U XUMUUECKHE
CBOWCTBA DTUJICHA.

OOopynoBanme: 1mITaTUB, MPOOKA C Ta300TBOJHON TPYyOKOM, MPOOMPKHU, CHUPTOBKA,
CTIMYKH;

PeakTuBBI: MeaHas TPOBOJIOKA, IIMHK, COJISIHAS KHUCJIOTA, XJIOPUJ MEAH, TUAPOKCH]
HATpPHs, COJISIHAS KUCIIOTa, PACTBOPHI XJlopua 6apusi, cyasdara Menu, cyibdaTa HATpus,
THIPOKCUA HATpusl, KapOoHaTa HaTpus, (heHoadTaIeHH.

dopMupyeM yYMEHWUS: MPOBOAUTh HAOMIONCHUS 3a TMPU3HAKAMHU PEaKIui,
aHAJIM3UPOBATH U JICJIaTh BBIBObI, COOJIIOATh MTPaBUIa TEXHUKU OE30MaCHOCTH.

HNHcTpyKuus no TexHuke 0€301MacHOCTH IPHU NMPOBeIeHUH JIa00pATOPHOH padoThI
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o Iloooosunvme k cebe 1omox u pabomatime moabKo HAO JTOMKOM.

o Ilpu pabome co cmekniom (npobupku, KoabOwl, cmakawvl, mpyoxu) ecez2oa
HOMHUmMe, YMo CMeKJI0 - OUeHb XPYNKULL Mamepuail u 4umo e2o 1e2ko pazoumso. [losmomy
usbeeatime 4pe3mepHviX YCUIULL.

o Ilpu pabome c pacmeopamu Kuciom u wenrouel npossUme 0CmMopOo*CHOCHb.
Ecnu kucnoma unu wenous nonana Ha Kooy — He naHukyume, a coobwjume 00 2mom
yuumento, U HemeOiaeHHO RPOMOIime OOIbUIUM KOTUYECIMEOM NPOMOYHOI 600bl.

o Ilpu pabome c eewecmeamu Hanusaiime Heboabuiue Koauwecmsa. He
3a6vleatime 3aKpbl8amyv CKIAHKU C 8eUeCmEam.

o Ilocne okonuanus pabomol, yoepume 3a coboii nocyoy, gvlielime seujecmad
8 cocy0 01 OMpaboOmManHbIX peakmusos, yoepume pabodee mecmo, coatme J1OMoK Ha
CMOoJ yuumenio.

Xoxa paboThi:

Ne | HasBanu OnmucaHue OIbITa, HaOmoaenus u BriBog

m/ | € ombITa PUCYHOK ypaBHEHUS

I peakuui

1. | Homyuen | B mpoGupky nanunu 1 | B nmpoOupke B xone

ue MIT HAYMHACTCS peakuuu
STHJICHA. | STHUJIOBOTO CIIHPTA H BBIICTISITRCS Ta3 | KOHIICHTPUPO
OCTOPOXXHO J0OaBbTE | - ATUJICH. BaHHasA
6—9 mn cepHas
. t,H2S0,
koHreHTpupoBannoit | C2HsOH——. | kuciora
CEPHOIl KUCIIOTHI. 3a0bupaer
3areM BchIMau BOJY U3
HEMHOTO CIupTa, B
MIPOKAJIEHHOTO TMeCKa pe3yabpTaTe
(4TOOBI obpa3yercst
MIPEIOTBPATUTH STHJICH.
TOJTYKHU KHJIKOCTH
Takyro
MIPU KUTICHUH).
€aKIINIO
3aKpbuUIH IPOOUPKY peakdl
. Ha3BIBAIOT —
poOKoOI C
. peakmus .....

ra300TBOIHOMN
TpyOKOH, 3aKpenuin
ee B IITaTHBE U
OCTOPOKHO Harpenu
COJIEPKUMOE
MPOOUPKH.
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C.H,OH (armso-
BRI CIHPT)

H,S0,

N3yuenun
e
CBOMCTB
JTUJICHA.

B npyryto npobupky | [Ipu B xozne
HaJIUIM 2-3 M IIPOITYy CKAaHUU peakuuu
OpPOMHOIi BOJIBI. rasza yepes MIPOUCXOJIUT
Onycrunu OpOMHYIO BOZY, | OKHCIIEHUE
ra300TBOJIHYIO MIPOUCXOJUT ATHJIEHA
TpyOKy mepBoi obOecrBeurBanue | OpoMHOM
MPOOUPKH 10 THA OpOMHOM BOABI. | BOJIOI 1O
POOUPKH ¢ OPOMHOIA JBOMHOM
BOJIOM U IpOITyCKau HC=CH: + Brz CBSI3HU.
yepes Hee -
BBIJICSFOLMICS ra3.
H, S0, (xom.
B tpetbio mpobupky | [Ipu B xone
HaJIUIM 2-3 M IIPOITYy CKaHUU peakuuun
pa30aBIeHHOTO rasa uepes MIPOUCXOTUT
pactBopa KMnOs4, MOJKUCJIEHHBIA | OKUCJIEHUE
MOJIKHCIIEHHOTO pacTBop STHUIIEHA
CEpHOM KUCIIOTOMU, U KMnO4, MMOAKHUCIIEHH
MPOIYCTHIIN Yepe3 MIPOUCXOJIUT BIM
HETO Tras. o0eclBeUMBaHKUE | PaCTBOPOM
pacTtBopa nepMaHTaHaT
i KMnOu. a Kanus.
C2H4+KMnO4+
H2S0s—
Brinenstomuecs ras DTuseH Ha OtusneH

nepBoi MPOOUPKU
MOJI0KTJTH.

BO3JIyX€ TOPUT
SAPKUM
CBETSIINMCS
IJIAMEHEM.

C2Hs + O2 —.

TOPUT APKUM
CBCTAIIUMCS
IUTAMEHEM,
4YTO
JIOKA3bIBAET
HAaJIM4YHUeC
KpaTHBIX
CBSI3CH.
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C,H;OH (armmo-
BRI CITHPT)

H.S0,

Iecox

Iopsiiok BBINMOJIHEHHUS OTYETA 110 JIa0opaTOpHOM padoTe

1. B rerpamu nns nabopaTopHbIX pabOT HATUIIKTE HOMEP, HA3BAHUE U
y4eOHYIO 11eTh.

2. OtBeTbT€ YCTHO Ha BONPOCHI MJisi 3aKPEIUICHUS TEOPETUYECKOro Marepuana K
nabopaTopHOil padoTe.
3. BeimonauTe 3apanus s 1abopaTopHOM paboTHI.
4. 3anumurte BBIBOJ O MPOJEIaHHOM padoTe, OTpa3uTe, Ha CKOJbKO YCIEmHO Bbl
COPAaBWINCh C Y4YEOHBIMH 3aJadamMH JIa0OpaTOpHOW pabdOThl W pealn30BaHbl JIU
oOpazoBaTeabHbIe pe3yibTaThl, 3asBieHHbIE BO DI'OC TpeThero NokoJIeHusI.

JlabopaTtopHas pa6ora Ned. «JlaGopaTopHas pabora: “Unentuduxarius opraHudecKux

COE€IMHEHUN OTIECIbHEIX KJIacCOB”’

NnenTudukaims OpraHUYeCKHX COCIWHEHUW OTICNBbHBIX KIIAcCOB (HA TIpUMEpe
aNbJIETUAOB, KpaxMmaia, YKCYCHOM KHCIOTBI, OE€JIKOB M T.I.) C MCIOJb30BAHHUEM HX
(bUBUKO-XMMHUUYECKUX CBOMCTB M XapaKTEPHBIX KAuE€CTBEHHBIX peakiui. JleHaTypaius
Oenka mpu HarpeBaHuu. LIBeTHble peakiuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOIO
CUTHaJIa C TOYKHM 3PEHUS] XMMHYECKUX IMPOLECCOB MNPU MPOTEKAHUM KayE€CTBEHHOU
peakiuu, MOo3BOJISIONEH UACHTUDUIIMPOBATH MPE/TIOKEHHBIE OPTraHNYECKUE BEIIECTBAY.

YuyeOHas OCJIb. q)OpMI/IpOBaTB YMCHHUA pPCIIATh OSKCICPUMCHTAJIBHBIC 3aJda4d Ha
I/II[CHTI/I(l)I/IKaI_II/IIO OpraHUYCCKHUX COGHHHGHHﬁ.

Y4eOHble 3a1a4u:

1.Hayuuthcst 0OHapyKUBaTh HATMYUE KUCIOPOJICOACPKAIINX OPTAHMUECKUX COSTMHEHUN
B MUUIEBBIX MMPOAYKTAX.

2.HayuuThcs Ha3bIBaTh M COCTABJIATH (POPMYJIBI OPTAHMYECKHUX BEIIECTB, OMPEACISATH
MIPUHAJIEKHOCTD K KJIACCY.

3.HayuuTbcsl COCTaBIATh YPABHEHUSI XMMHUYECKUX PEAKLIHUN OPraHUYECKHX BEIIECTB U
JIeNIaTh BBIBO/IBI.

Oo0pa3oBaTesbHbIE Pe3yJabTAThI:

CTyneHT JOJDKEH:
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UMeTh MPAKTHYECKHI ONbIT: UICHTU(PUKALNN OPTAaHUYECKUX COCIMHEHUIN OTAETbHBIX
KJIacCOB (Ha MpHUMepe albJIeTH0B, Kpaxmala, YKCYCHOW KHCJIOTHI, OETKOB M T.I.) C
UCTIOJB30BaHUEM HX (PU3MKO-XMMHYECKHX CBOMCTB U XapaKTEPHBIX KadeCTBEHHBIX
peaKkuuu;

3HATh: HA3BAHUSA U XUMUYECKUE CBOMCTBA OPraHUYECKUX BELIECTB;

yMeTb: OOHApyXMBaTh HAIMYUE KHUCIOPOJCOAEPKAIIUX OPraHMYECKUX COEIUHEHUN B
MUIIEBBIX TPOIYKTaX.

BJIaJeTh: HaBbIKaMH pabOTHI ¢ 1a00paTOPHBIM 000PYOBAaHUEM U TIOCYA0M.

3agaum 1a00paTOPHON padoOThI:

. IlloBTOpUTH TEOPETUUECKUN MaTepuUall 1o TeMe Ja0opaTopHOil pabOTHI.
. OTBETHTH HA BOMPOCHI TSI 3aKPEIICHUS TCOPETUICCKOTO MaTepHaIa.

. BBITOTHUTE 3a1aHUS IO TEME.

. ObopMuTh OTUET.

AN W N =

OobecneyeHHOCTDH 3aHATHS (CpeaCcTBA 00y4eHus):

1. COOpHUK METOIWYECKUX YKa3aHUW JUIsl CTYJACHTOB IO BBHIMIOJIHEHUIO JIA0OPATOPHBIX
paboT Mo y4eOHOU TUCIUTUTMHE « XUMUSD).

2. Terpaap nnst 1abopaTopHBIX PabOT B KIETKY.

. Kaprouku — 3aganus.

4. Pyuka.

W

Kpamkue meopemuueckue u yueoHo-memoouuecKkue mamepuaol
no meme 1ad6OpamopHoll padomul

I{BeTHble peaknuu Ha Oeaku. /(g ompeneneHus coiepkaHusi OCIKOB B pacTBOpE
WCTIOJIB3YIOT CIEAYIOIINE PEAKIUN:
® KCAHMONPOMEUHO8YI0, npu KOTOpOH MPOUCXOAUT  B3aUMOJICHCTBHUE
apoOMaTUYECKUX W  TETEPOAaTOMHBIX IIMKIOB B  MOJIeKyle Oenka ¢
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTOM, COIMPOBOXKIAIOUIECECS MOSBICHUEM
KENTOU OKPACKH;

HNO3(c0mmy (& Pactsop
a AMMHAKA

- | —_— ol
U U us U
Beaox

® Ouypemogylo, TIpH KOTOPOH TIPOHUCXOIUT B3aMMOJICHCTBHEC CIA0OIMICITOYHBIX
pacTBOpOB O€TKOB ¢ pacTBOpoM cyib(hara mean (II) c 06pazoBaHmEM KOMIUIEKCHBIX
coeiMHEeHU Mexay noHamu Cu2+ u nonunenTtuaamMu. Peakuusi conpoBOKIaeTCs
MOSIBJIEHUEM (DHOJIETOBO-CUHEN OKPACKHU.
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—

NaOH

=>

CuS0y

Benoxk

Cu(OH)2

PACIIO3HABAHMUE
OPI'AHUYECKUX BEHIECTB

Bonpochl 1J1s1 3aKkpensieHnsi TEOPEeTHYECKOT0 MaTepuaja K J1adopaTopHoii padore:

BemecTBo PeakTus, ycioBus Ilpu3naxkn peaknnn
O0ecLBeYHBAHHE PACTBOPA B PE3yJIbTaTe
Srunen Pacmaop KMnO. o6pasosanus [(]?HZOI-‘; - Cl;-lzz)H
CH=CH; OfecLBevHBaHHE PacTBOpA B pe3yJibTare
Brz (aq) o6pazoanus CH,Br-CH;Br
Auerunex Bitic) ObecLBeuHBaHKHe pacTBOpa B pe3ysbTare
CH=CH £ obpazoBanua CHBr—CHBr;
DraHon Bocctanosnenue okcuna meau (11) no Cu
C>HsOH Cunporan. (Cu0) Brinenenne napos CHz - COH
CH, -~ CH - CH,
0; O‘H OL Cu(OH), Apko-cunnii pacTBop
raauepata menn (I1)
[nuuepun
deHon Bra (aq) Benblii ocagok 2.4,6-rpudpompenona
CgHsOH Pactop FeCly PactBop (prosieToBoro upera
Amasu | CuOH 0
0 Ag0, 1 CepebpsaHoe «3epKao»
g P-p dykcuncepHucToit IlosiBneHHe po30Boii OKpacku
KHCJTOTBI
Vkeycras Pactsop nakmyca
KUCJI0Ta TB. nau pacTsop Boinenenne CO,
CH]COOH | NagCO;
MypaBbuHas Pactsop nakmyca
KHCIIOTA Pacteop Na,COs Boizenenue CO,
HCOOH Pacrsop KMnO,, H>SO4 OobecupeunBaHure pactBopa KMnOy,
[ BbIJIEJIEHHE YIVIEKUCIIOTO rasa
OneuHoBas PactBop KMnQy O6ecupeunBaHHe pacTBOpa |
KHCIIOTa Bina) OGecLBeuHBaHHE PaCTBOPA B pe3y/bTaTe
Cy7H33COOH B obpazoBanus Ci7H33Br,COOH
PactBop mbina | Pacteopsl kucsior (H') benbie xnonbsa Ci7H3sCOOH
C17H35C00Na |
. Cu(OH),, 6e3 narpesanus SIpko-cMHUE pacTBOp
TII0KO3a 0 -
CoHpOs Cu(OH)g,Ut Kupnuuno-gpacubiii ocagok Cu,O
Ag:0, t
Kpaxman Pacrteop I» PacTBOp CHHEro OKpamHBAHHS
(CeH100s)n
CbHsN H2 -
benok auuHbi Cu(OH), PacTBop ¢roneToBoro useTa
(pactBop) HNO; Oca/iok JKenToro Lupera

6. Ilepeuncnnre KIacchl OpraHNYECKUX COCTNHEHUM.
7. UTo Takoe Ka4eCTBEHHBIC PEAKIUU ?
8. [IpuBeauTe npuMep Ka4eCTBEHHOM PEAKIIMU Ha albJACTHUIBI.
9. IlpuBeauTe MpUMeEp Ka4ECTBEHHOW PEAKIIMU HA KpaxXMall.

10.

Uto Takoe neHarypanus’?

3aganus 11 1a060paTOpHO padoThI:

Tema: «UapeHTH(PUKALUSA OPrAHUYECCKHUX COCIUHECHUN OTACJbHBIX KJIACCOB)
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Heab: chopmupoBaTh MOHATHA O CYIIHOCTH KAY€CTBEHHBIX PEaKlUil HA OpraHUYECKHe
COCIMHEHHS.

OOopyaoBanme: 103aTop, MPOOMPKU, CIHUPTOBKA, CIUYKH, JEpXKaTeNb, IITATHUB IS
POOUPOK.

PeakTHUBBI: BUHOTPAIHBIN UK SOJOYHBIA COK, KapTOodeb

pacTBOpbI: (DeHoNa, YKCYCHOW KHUCIIOTHI, TIUIEPHHA, amneTaabaeruaa, 5% cnupTroBoit
pactBop uoza, 0,1 M pacteop cynedara menu (II),0,2 M pactBop ruapokcuia kamus, 0,1
M pactBop xsopuna xenesa (11I).

dopmupyeM yMeHMH: TIPOBOJUTH HAOJIOJEHUS 3a TNpPU3HAKAMH  PEaKIuH,
aHAIM3UPOBATH U JIEJaTh BBIBOJIbI, COOIOAATH MPaBHIa TEXHUKHA O€30MaCHOCTH.

NucTpyKuus no TexHuke 0€30MacHOCTH MPHU MPOBeIeHUN JIa00pATOPHO padoThI
1. Iloooosunvme K cebe 10mok u pabomatime moabKo HAO JTOMKOM.

2. Ilpu pabome co cmexnom (npobupku, Koidwvl, cCmakausl, mpyoKu) 6ce20a noMHume,
YMo CMeKIIO - O4eHb XPYNKULL MAmepuai u 4mo e2o 1e2ko pazoums. [loomomy uzbezaiime
YpesmMepHbIX YCUTULL.

3. Ilpu pabome c pacmeopamu KUCIOm u weaouel npossume ocmopoxcHocms. Eciu
KUCIOMA UNU Weslodb NONALA HA KOXCY — He NaHUKYUme, a cooowume 00 3mom yuumeinio,
U HeMeODJIeHHO NPOMOUme DONbUUM KOJTUUECH8OM NPOMOYHOI 800bL.

4. Ilpu pabome c gewjecmseamu nanusaiime Heboavuiue Koauvecmea. He 3abvieatime
3aKpvI8AMb CKIAHKU C 6eUeCmeamu.

5. Ilocne oxonuanusi pabomul, yoepume 3a coboti nocyody, eviietme 6eujecmsd 6 cocyo
0151 OMPAOOMAHHBIX PeaKmusos, yoepume pabouee mecmo, coaiime JIOMOK HA CMOJ

yuumenio.

Xoa padoTbI:
3agaua 1. OGHapyKeHHUE TIIFOKO3bI B BUHOTPAHOM WJIU SI0JIOYHOM COKE.

Onwvim 1. Ob6Hapyscenue 2n0K03bl 8 GUHOZPAOHOM uau s6a0uyHoM coke. Haneiite B
npoOupKy 4 MJI BUHOTPAJHOTO WJIU SI0JI0YHOTO COKa

Job6aBbTe nocieaoBaTeabHo Mo 0,5 MJI pacTBOPOB THAPOKCHAA Kaldus U Cylibdara Meau
(IT). 3anummuTe Bay HaOIIOICHHUS.

3akpenure NpoOUPKY B JepKaTeilb, U HArpelTe ee IIaMeHEM CIUPTOBKH JO U3MEHEHHUS
OKpaCKH.

3apaua 2. OGHapyXeHue Kpaxmalia B kapTodere.
Onwvim 2. Obnapyoicenue Kpaxmania 8 kapmodgheie.

1. Pazpexsbre nonepek 1 kixyOeHb kaprodens
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2. Kannute Ha cpe3 0,5 mu1 pacTBOpa MojAa U 3alUIINTE Ballld HAOIIOACHUS.

3agaya 3. KauecTBEHHOE  OINpeleNeHUE  KHCIOPOACOJACPKAIUX  OPraHUYECKHUX
COCJIMHEHUMN.

Onvim 3. Kauecmeennoe  onpedenenue  KUCIOPOOCOOEPAHCAWUX — OPSAHUUECKUX
COeoOUuHeHUll.

Bam BbI1aHb! 4 HEMOAMMCAHHBIC CKIISTHKH C PACTBOPAMHU CIEAYIOIINX BEMIECTB: (DEHOM,
YKCyCHasl KHCIIOTa, TJIMIEPYH, aneTanpaeru. [lognummure Kaxayo CKISHKY (hopmyoi
TOTO BEIIIECTBA, PACTBOP KOTOPOT'O OHA COJICPIKUT, €CJIM BaM TaHbI CICAYIOIINE PEaKTUBI:
FeCls, CuS04 u KOH. s sToro:

1. IIponymepyiiTe NpOOMPKU YEPHBIM MapKEPOM IO CTEKIy OT 1 10 4.

2. C nomo1ipio 103aTOpa NOMECTUTE B 4 OTJEIbHbIEC MPOOUpPKU 10 1 MIT pacTBOopa U3
KaXJI0W CKJISTHKH.

3. Ilpuneiite B kaxayro mpodupky 0,5 mu pactBopa xiopuna xenesza (III). Cnenaiite
BBIBO/I.

4. C nmoMomIbio 103aTOpa IOMECTHUTE B 4 OTACNIbHBIC MPOOUPKH MO 3 MJI pacTBOpa U3
KaXIOM CKIISTHKH.

5. B kaxnayto npobupky npuiieiite o 0,5 mi pactBopa mienouu u cynbdara meau (11).
BerpsixauTe Kakayro TPOOUPKY, NPEABAPUTEIBLHO 3aKpPhIB WX IMPoOKaMHu.
3anumure Ha0JIIOAEHUS U CIEIaTE BHIBOIBI.

6. OcraBuiytocsi TpOOUPKY, B KOTOpPOHM HE MPOMU3ONLIO HHUKAKMX W3MEHEHUH,
3aKpEInuTe B IepKaTellb U HarpenTe Ha MIaMEHU CIUPTOBKH.

[ns  BBIMOJMHEHMS 3aaud 3  PEKOMEHAYETCS  BOCHOJIB30BATHCS  IUIAH-CXEMOWU
pacno3HaBaHus BellecTB. Ha mepeceyeHuM suyeek 3amuchbiBaiiTeé CBOM HAOIIOJEHUS, B
COOTBETCTBHUHM C KOTOPBIMH JEJANTE BBIBOJ O TOM, KAaKO€ BELIECTBO HAXOJWUJIOCh B
npobupke. Ecnu npu B3auMOJEHCTBUM BEUIECTB HHUYETO HE TMPOUCXOJUT — CTABBTE
MIPOYEPK.

Pearent
[Tpo6upka No FeCls Cu(OH),
1

2
3
4

3anaua 4. KauectBeHHOE onpejiesieHre Oernka.
Onwvim 4. Kauecmesennoe onpedenenue oenxa.

B npobupky Haneiite 2—3 Ma pacTBopa Oejika W TNpUOaBbTE HECKOJIBKO Karellb
KOHIICHTPUPOBAHHON a30THOW KUCIOTHI. Harpeiite copepkumoe mpoOHpKH, MPU ITOM
oOpazyercst kEnThlil ocagok. OxjaguTe cMmech M J00aBbTE pacTBOpP aMMHaka 0
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nieIouyHOM peakuuu (npoba Ha jakmyc). Uto Habmomaere? (Okpacka HEpexoauT B
OpPaHXKEBYI0). 3aMUIINTE Ballld HAOIIOICHUS.

3apaua 5. KauecTBeHHOE onpeiesieHue Oelka.
Onwvim 5. Kauecmeennoe onpeoenenue oenxa.

B npobupky HaneiTe 2—3 mu1 pacTBopa Oenka u 2—3 MJI pacTBopa I'MAPOKCHA HATPHS,
3atem 1—2 mu1 pactBopa cynbgara meau (1I).

Yro wnabmogaere? ([losBnsercs (¢uosieToBOe OKpallMBaHUE). 3aluIlIUTe BallH
HaAOJIIOIEHUS.

IopsiioK BBINOJIHEHHUS OTYETA 10 JIA00OpPATOPHOH padoTe

1.B terpanu ans 1abopaTopHbIX pabOT HATUIIIUTE HOMEP, HA3BAHUE U

Y4ICOHYIO I1ETb.

2.0TBETBTE YCTHO Ha BOIIPOCHI IS 3aKPEIUIEHHS TEOPETHUYECKOro0 Marepuana K
nabopaTopHOil padoTe.

3.BeimosHATE 3a0aHUS 171 TJa00paTOPHOIT pabOTHI.

4.3anumuTe BBIBOJ O MpOJETAaHHOM padoTe, OTpa3uTe, Ha CKOJIBKO YCHEmHO Bbl
COPAaBWINCh C Y4YE€OHBIMH 3aJadamMH JIa0OpaTOpHOW paboOThl W pealn30BaHbl JIK
oOpazoBaTeabHbIe pe3yibTaThl, 3asBieHHbIE BO DI'OC TpeThero NoKoJIeHusl.

JlabopaTtopHas pa6ora Ne 5. «JlabopaTopHas pabora «IIpurotoBienne pacTBOpOB».

[IpurotoByiienne pacTBOPOB 3aJaHHOM (MaccoBOil, %) KOHUEHTpauuu (C MPaAKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMU) U ONPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.
Petienuie 3a1a4 Ha TPUTOTOBIICHUE PACTBOPOB.

YueOHast 11eJb: TOTOBUTH PACTBOPHI 3agaHHOW (MaccoBoil, %) KOHIEHTpaluu U
5

OoNIpCACIIATH CPpCAbl BOOHBIX PACTBOPOB.

Y4eOHble 3a1a4u:
1.HayuuTtbcsi rOTOBUTH pacTBOPHI 3aJaHHOM (MaccoBOil, %) koHueHTpauuu. 2. Hayuntbcs
ONPENENATH CPEAbl BOAHBIX PACTBOPOB.

Oo0pa3oBaTenbHbIE pe3yJabTaThl, 3asgBiaeHHbIe BO PI'OC TpeThbero nokoJeHms:

CTyIeHT JOJIKEH:

HMeTh NPAKTHYECKHI ONBbIT: NPUTOTOBJIECHHUS PAcTBOPOB 3aJaHHOM (MaccoBoi, %)
KOHIICHTpAIlM! W OMPENEICHUsI Cpell BOJAHBIX PACTBOPOB. 3HATH: (HopMyly pacyeTa
MacCOBOM JI0JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

BJIaJIeTh: HABBIKAaMU PabOTHI ¢ TAOOPATOPHBIM 000PYI0OBAHUEM U TIOCYIOM.

3agaum 1a0opaTopHOil padoThI:
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. IlloBTOpUTH TEOPETUUECKUI MaTepural Mo Teme J1adopaTopHOil pabOTHI.
. OTBETHTH HA BOMPOCHI TSI 3aKPEIICHUS TEOPETUICCKOTO MaTepHaIa.

. BeImoTHUTE 3a1aHUS IO TEME.

. OpopmuTts oTUET.

B W N —

Oobecrie4yeHHOCTD 3aHATHSA (CPEeACTBA O0yUYEeHU):

1. COOpHUK METOIWYECKUX YKa3aHUM JUIsl CTYJACHTOB IO BBHIMOJHEHUIO JIa0OPATOPHBIX
paboT Mo y4eOHON NUCITUTIIIUHE « XUMHUS.

. Tabnuna «PacTBOpUMOCTh KUCIIOT, OCHOBAHUMN U COJIEH B BOJIEY.

. Terpanp 1151 1abOpaTOPHBIX padbOT B KIIETKY.

. Kaprouku — 3aganus.

. Pyuka.

N B~ W

Kpamxkue meopemuueckue u yueono-wemooudeckue mamepuanvl
no meme n1adopamophoii padomaot

PacTBOpHI

PﬂCTBOpaMH Ha3bIBAIOT TI'OMOI'CHHBIC CMCCH, COCTOAINMC M3 IBYX HIH Ooiiee
KOMIIOHCHTOB.

PacTBopuTesib — 3TO KOMIIOHEHT pacTBOpA, arperaTHoe COCTOSIHUE KOTOpPOTO He
M3MEHSETCSl TP 00pa30BaHUU PACTBOPA, WM COACPKUMOE KOTOPOTo MpeodiagaeT Hala
CoJiepKaHHeM IPYTUX KOMIOHEHTOB. KOMIIOHEHTaMu pacTBOpa SIBISIOTCS: PACTBOPUTEID
Y PACTBOPEHHOE BELIECTBO.

OpHako MHOT/IA TPYJIHO CKa3aTh, BELUIECTBO SIBJISIETCS PACTBOPUTENIEM UIIM PACTBOPEHHBIM
BEIIIECTBOM, OCOOEHHO Korja o0a BEIeCTBa B3aMMHO PACTBOPSIOTCS APYTr B Apyre B
HEOTPAaHWYEHHOM KOJIMYECTBE (Kak CHUPT M BojAa). B Takux ciydasx pacTBOpHUTENIEM
Ha3bIBAIOT TO BELIECTBO, KOTOPOTO B pacTBOpe OOJIbIIIE.

PactBop, B KOTOpOM JaHHOE BEUIECTBO MpU JAHHOM TeMieparype OoJibllie He
pPacTBOPSIETCS, HA3bIBAIOT HACBHIIIEHHBIM.

[ToHATHO, YTO PacTBOP, B KOTOPOM COJICPIKUTCS MEHBIIIE pACTBOPEHHOTO BEIIECTBA, YEM B
HACHIIIICHHOM, Ha3bIBAIOT HEHACBIIIeHHbIM. HekoTopble  BemiecTBa  CIOCOOHBI
00pa3oBBIBAThH MepechIlleHHbIe pacTBOpbl. OJIHAKO O3TO JIOBOJBHO HECTAOMJIbHBIC
KUJKOCTU: €CIIM UX BCTPSAXHYTh WIH MOTEPETh CTEKISIHHON MaJOYKOW O BHYTPEHHIOKO
CTEHKY cOoCyla, U30BITOK PACTBOPEHHOT'O BEIIIECTBA BHITIAJAET B OCAJIOK.

ConepxaHue BellleCTBA B HACBHIIICHHOM pPAaCTBOPE MOXKET CIYKUTh MEpOil ero
pactBopuMoctu. Kak paBUiIO, PACTBOPUMOCTD (MK KO3 PpuumeHT
PacTBOPUMOCTH) BhIpaXKalOT B rpammax BemiectBa B 100 r pacTtBoputenst (Hampumep,
Boabl). Ecmu pactBopuMocts mpeBbimaer 1 r© B 100 ©  BOABI, BEMIECTBO
cuutaercsi pactsopumsbiM, ot 0,1 10 1,0 r — masiopacTBopuMbIM. Bemniectsa
pactBopuMocThio MeHee 0,1 r B 100 r BoJbI YCIIOBHO Ha3bIBalOT HEPACTBOPHUMBbIMH.

[Io OTHOLIEHUIO K PACTBOPAM YaCTO YHOTPEOJSIIOT TEPMUHBI «KOHLIEHTPUPOBAHHBII U
«pa3z0aBiieHHbINY. [loHATHS 3TH BecbMa OTHOCUTENbHBIE. EcCiM pacTBOp COAEPKUT
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00JIBIIOE KOJIMYECTBO PACTBOPEHHOI'O BEUIECTBA, €0 HA3bIBAIOT KOHIEHTPUPOBAHHBIM.
PactBop C HEOOJIbIIUM COJIEPIKaHUEM pPacTBOPEHHOIO BELIECTBA
Ha3bIBAIOT pa3daBieHHbIM. Kak npaBuio, KOHUEHTPUPOBAHHBIMU WM Pa30aBICHHBIMU
Ha3bIBAIOT PACTBOPBI XOPOILIO PACTBOPUMBIX B PACTBOPUTEIIE BELLIECTB.

TBepI[BIe BCIICCTBA, KOTOPBIC B CBOCM COCTaBC COACPIKAT MOJICKYJbI BOIBI,
Ha3bIBAIOT KPUCTAJJIOIHAPATAMM.

CoJzeprxaHue pacTBOPEHHOI'O BEIIECTBA B paCTBOPE HA3bIBAIOT KOHLIEHTPAIIMeH.
MaccoBas 1014 - ®

MaccoBol 10Jiel Ha3bIBAIOT OTHOILIEHUWE MAaCChl PACTBOPEHHOTO BEIIECTBA K MacCe
pacTBopa. BaxkHO 3aMeTUTh, UTO B MOHSITUE PACTBOPA BXOAUT KaK PACTBOPUTENb, TaK U
caMoO pPacTBOPEHHOE BEIIECTRO.

MaccoBas gonsi Beumcisiercs mo (opmyne o (BemecTBa) = m (BemiectBa) / m
(pactBopa). [TonyyeHHOE Yynco OyAeT MOKa3bIBATh MACCOBYIO JIOJIIO B JJOJISIX OT €AUHULIBI,
€CIM XOTUTE TMOJY4YUTh B TIPOLUEHTAX - €ro HyXHO yMHOXuUTb Ha 100%.
[Ipo1IeMOHCTPHUPYIO ATO HA IPUMEDE.

Y . MaccoBas dors - w
_—

| |
Y B cwanan ¢ Bodoii Maccoii 200 2

s 4 200aBuu 20 2 coAu. Pacuumaiime
MaccoByro doaro conu B pacmBope.

m (pacmbopa) = 20 2 + 200 ¢

m (coAu) e

w (coAu) =
m (pacwbopa)

_202

20z + 2002

w (coAu) = - x 100% = 9,09%

PemmM HECKOJIBKO MHYIO 33/1a4y U HAUJEM MAacCy YMCTOW YKCYCHOW KHCIIOTHI B
IIMPOKO U3BECTHOU YKCYCHOMW 3CCEHLINH.

Macca pacmBopa ykeycHoli acceHuuu
npudAUIUIMEALHD 200 2, MaccoBas

f \A/ doAs - 70%

w * m(p-pa)
100%

m (6-6a) =

70% x 200 2
m (Kucaombpl) = —aboE - 140 2

TMoAyuaemes, vmo B dymeiake YKCYcHol acceruyuu,
Komopyro Bol Budume, 140 2 kucaomb! u 60 2 Bodel

Bomnpocs! 1151 3aKkpenJieHnsi TEOPEeTUYECKOr0o MaTepuaia K JadopaTopHoil
paodore:

5. Yto Takoe pactBop?
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6. Kak paccuntsiBaeTcst Macca pactBopa?

7. Kak paccuuTbIiBaeTcsa Macca pacTBopa, €Ciid U3BECTHA Macca paCTBOPEHHOI'O BELIECTBA
Y Macca BOJbI?

8. Kakol pacTBOp Ha3bIBAa€TCSI HACHIICHHBIM ?

9. Uto Takoe MaccoBas J10Ji1 paCTBOPEHHOTO BEILIECTBA?

3aganus s JadopaTopHoi padoThl:
Tema: «IIpuroroBjieHHe pacTBOPOB 32JJaHHOM (MaccoBOM, %) KOHLEHTPALM U

I.[e.m;: HAay4YUTBCA OHNPCACIIATL KOHLICHTPAIMIO pPACTBOpaA, HCXOAA H3 KOJIHNYCCTB
KOMITIOHCHTOB; TOTOBUTbL PaCTBOPLI BaI[aHHOﬁ KOHICHTPAHUU.

O0opynoBaHuMe: TEXHUYECKHE BECHI, CTAKaH, CTCKJISTHHASA MaJOYKa, MEPHBIN IIIUHJP,
MepHas koi6a Ha 100 mu.;

PeakTuBsbl: conb xiaopun Hatpus (NaCl), mumesas coga (NaHCO3), nuctumirpoBaHHas
BOJIA.

dopMupyeM YyMEHHUSA: TOTOBUTh PACTBOPHI 33IaHHOW KOHIIEHTPAIUU, AaHAIU3UPOBATh U
JieJaTh BBIBO/JIbI, COOJI0IaTh MpaBUia TEXHUKH 0€30MacHOCTH.

HNucTpyKuus no texHuke 0€30MacHOCTH MPHU MPOBeIeHUN JIa00pATOPHOH padoThI
1.  Iloooosunvme Kk cebe 10mok u pabomaiime moJyibKO HAO TOMKOM.

2. Ilpu pabome co cmekiom (npodoupku, KoibOvl, CMaxkaumvl, MpyoKu) ecezoa
HOMHUmMe, YMo CMeKJIOo - 04eHb XPYNKULL Mamepuan u 4mo e2o n1e2ko pazoums. [loomomy
usbezatime upe3mMepHvIX YCUNULL.

3. Ilpu pabome ¢ pacmeopamu Kuciom u wenouei nposeume 0CmMopPO*CHOCMb.
Ecnu xucnoma unu wenous nonana Ha Koxcy — He nanuxyume, a cooowume o6 2mom
yuumenio, U HEMEOAeHHO NPOMOolime OOTbUWUM KOJITUYEeCEOM RPOMOYHOU 600bl.

4. Ilpu pabome c eewecmeamu Hanueatime HeboIvUUE Koauuecmea. He
3abvlgatime 3aKpbl8ams CKIAHKU C 8eUeCmeamu.

5. Ilocne okonuanus pabomul, yoepume 3a codoil nocyoy, vlielime seuecmsa 8
cocyo 01151 ompabomaHHbIX peaKmueos, yoepume pabouee mecmo, coatime j10mMoxK Ha CMOJL
yuumenro.

Xoa padoTbI:
3aganmue 1

Bapuanrt 1 Bapuanr 2

[TpurotoButs 80 r 10%  |[IpuroroButs 40 r 5%
pacTBOpa MOBAPEHHON  |pacTBOpa MOBAPEHHOU
COJIN. COJIN.
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IMopsiioK BHINOJIHEHNS 32 JaHUS
1. PaccuwnraiiTe Maccy pacCTBOPEHHOTO BEIIECTBA U PACTBOPHUTEIIS.
2. Ha Becax B3BeChTE HY>KHOE KOJIMYECTBO PACTBOPEHHOT'O BEUIECTBA.

3. MepHBIM IUIMHIPOM OTMEPhTE HYKHBIM 00BEM BOJbI, CUMTAs, YTO IUIOTHOCTH
BOJIBI paBHa | r/MmiL.

4. IlepechinbTe pacTBOPSIEMOE BELIECTBO B CTAKaH, MPUJICHTE BOMY, Pa3MELIANTE 10
IIOJIHOT'O PAaCTBOPEHHUS BEILIECTBA.

5. 3amnuchiBaeM pe3yibTaThl pacueTa Jijisi IPUrOTOBICHUS pacTBOpa B Taduiy 1.

3aganue 2
Bapmuanr 1 Bapuanr 2
[IpuroToBuTH pacTBOp [IpuroToBuTH pacTBop
o0veMoM 100 mut numeBoit |06bemoM 100 M1 nuieBon
COJIbI, €CJIN MOJISIpHA COJIbl, €CJIM MOJIApHAas
KOHLIeHTpauus pasHa 0,1 KOHILIEHTpaius pactsopa 0,2
MOJIB/JI. MOJIB/JI.

ITopsinok BBINOJIHEHUS 3a1aHUA
PaccunTaiite maccy pacCTBOPEHHOIO BEILIECTBA.
Ha Becax B3BeChTE HY’)KHOE KOJIMYECTBO PACTBOPEHHOI'O BEILIECTBA.
B mepnyto kon0y Ha 100 M1 BcbimaeM pac4eTHOE KOJTMYECTBO BEIIECTBA.
JloBOAMM AUCTUILIMPOBAHHOM BoAou 1o 100 mir.

HCpCMCIIII/IBaCM A0 IMOJTHOTO PaCTBOPCHUA BECUICCTBA.

AN A ol e

3anuchiBaeM pe3yJibTaThl pacueTa Jyisl IPUTOTOBICHHS pacTBOpa B Tadiuily 1.

Tabmumna 1

Pacuer pacTBOopeHHOT0 BElIECTBA U PACTBOPUTENS ISl TPUTOTOBJICHUS PACTBOPA
3aJJaHHOM KOHIICHTPAIUU

No 3amanusy Hano Pacyer no gpopmy.e
Bapuaunr
Wp-m,_ .
ms = mg =
y 100
o(%) =
— Mp-nx = Mp-pa -
1 pp-nﬂ = 1 1—‘/CM3 mp'ﬂﬂ - ms
m
_ p—aa
VP-M = Vp—fm - A
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v=Cy "V, .

mp=vM,
Cm=
2 ms = rie M —
Vppa =100 M MOJISIpHAs
Macca
BEIIECTBA

BriBoa:
Iopsiiok BBINMOJIHEHHUS OTYETA 110 JIa0OpaTOpHOM padoTe

1.B terpanu ans nabopaTopHbIX pabOT HATUIIIUTE HOMEP, HA3BAHUE U

Y4EOHYIO 11ETb.
2.0TBETBTE YCTHO Ha BOIIPOCHI IS 3aKPEIUIEHHsS TEOPETHUYECKOro0 Marepuana K
nabopaTopHOil padoTe.
3.BeimosHATE 3a0aHUS 11 1a00paTOPHOI pabOTHI.
4.3anumuTe BBIBOJ O MPOJAETAHHON padoTe, OTpa3uTe, Ha CKOJIBKO YCHEIIHO Bel
COPAaBWINCh C Y4YE€OHBIMHM 3aJadamMH JIa0OpAaTOpHOW pabdOThl W pealn30BaHbl JU
oOpazoBaTeabHbIe pe3yibTaThl, 3asBieHHbIE BO DI'OC TpeThero NokoJIeHusl.
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4. ”THOOPMAIINOHHOE OBECIIEYEHUE IPAKTUYECKUX U
JABOPATOPHBIX 3AHATUHN

4.1 OcHOBHBbIE MeYaTHbIE U (HJIH) 3JIEKTPOHHbIE U3IAHUA:

O-1. Pymsutuc, I'. E. Xumus: 6a3oBsiii ypoBeHb: yueOnuk / I'. E. Pyasuruc, @. T
®enpaman. — Mocksa: [Ipocsemienne, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. —
Texcr: onextponssiii / JlaHb: d3mekTpoHHO-OMOnMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/408677 (nata obpamenus: 20.01.2025). — Pexum mocryma:
JUISl aBTOPU3. MOJIB30BaTENEH.

4.2 JlonmoJIHUTEeJbHbIE MeYaTHble W (MJIM) DJJIEKTPOHHbIE W3IAHUA
(3J1eKTPOHHBIE pecypcehl):

H-1. Tabpuensn, O.C. Xumusi: yueOHUK ISl CTyA. YUpPEXKICHUA cpea. mpod.
obpazoBanus / O.C. I'abpuensin, U.I'. OctpoymoB. — 12-e u3z., crep. — M.: M3narenbckuit
HeHTp «Axkanemus», 2014. —336 c., [16] n

J-2. Xumusi: npakTukyMm: y4e0. mocoOue ansi CTyH. YYpEexKIEeHUH cpea. mpod.
obpazoBanus / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cinankos, H.M. Jlopodeera]; mox
pen. O.C. I'abpuensna. — 4-e u3z., crep. — M.: U3naTensckuit neHTp «AkageMusi», 2015.
—304 c.

J-3. bapcykos, 3.A. AHanuthyeckas XuMmus: YueO. 11 TEXHUKYMOB IO CIIell.
«IIp-BO cTpOUT. AeTaNel M KEIE300€TOHHBIX KOHCTPYKIUi». — M.: Beicur. mk., 1990. —
320 c.: m.

J-4. Ananutudeckas XUMus: Y4eOHUK IJIsl CTY[. cpel. mpod. yued. 3aBeaeHui /
[FO.M. I'my6okoB, B.A. T'onoBauesa, FO.A. Ebumosa u ap.]; mox pen. A.A. Umenko. — 2-
€ u3., crep. — M.: 3parenbckuii neHTp «Akagemus», 2006. — 320 c.

JI-5. 'ameena, O.C. COOpHUK 3a/1a4 U yIPaKHEHUHN 10 GU3UYECKON U KOJIJIOUTHOM
XUMHUHU: Yuel. mocodue sl TEXHUKYMOB. — 3-€ u3[., nepepad. u gon. — M.: Beicmias
mkoja, 1980. — 191 c., ui.

J-6. Xumusi. OO6pa3oBaTesbHbIA CAUT JIs1 IIKOJBHUKOB [DIEKTPOHHBIN pecypc]. —
Pexxum nocryna: www.url: http://hemi.wallst.ru/. —20.01.2025.

J1-7. Meroauueckas raszera "[lepBoe centsa0ps" [DnexkTponHbiit pecypce]. — Pexxum
nocrymna: www.url: https://1sept.ru/. —20.01.2025.

I-8. Kypnan «Xumusa B 1mkosue» [DIEKTpOoHHBIN pecypc]. — Pexum noctyna:
www.url: https://hvsh.ru/. — 20.01.2025.

H-9. Xumus u xu3Hb [DnekTpoHHBIA pecypc]. — Pexxum pocryma: www.url:
https://www.hij.ru/. — 20.01.2025.
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5. JUCT UBSMEHEHUM U TONMOJIHEHUIA, BHECEHHBIX B
METOANYECKHUE YKA3AHUSA

Ne u3MeHeHUs, 1aTA BHECEHHUsA, N2 CTPAHUIBI ¢ U3MEHEHUEeM

| N SH () CraJjio

OcHoBanue:

Ioagnucek JUIa, BHECIHICI0 UI3MCHCHUA
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