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1.IlosicHuTEeILHAS 3alIMCKA.

1.1. Kparkasi xapakTepucTMKa JHMCHUIUIMHBI, ee meJum H 3agayn. Mecro
JIa0OPATOPHBIX PadOT B Kypce TMCUMIJIMHBI .

Hucnmmumaa OY .11 «Xumus sBisieTcs 9acThio pabodeid OCHOBHOM 00pa3oBaTeIbHON
nporpamMmel B cooTBeTcTBUU ¢ PI'OC mo cnenuansHoctn CIIO 09.02.07 WnHpopmannoHHbIe
CHCTEMBI U POTpaMMHPOBaHUE (pa3paboTUMK BEO U MyITBTUMEIUHHBIX TPHIIOKEHUN).

Hucnmmummaa wm3ydaercss B I - Il cemectpax. B memom pabodeit mporpammoit
npeaycMOoTpeHo 14 4acoB Ha BBINOJHEHHE Ja0OpaTOpHBIX paboT, 4To cocraBiser 18 % ot
00s13aTeNIbHON ayqUTOPHOM Harpy3ku, KOTOpas COCTaBJigeT 78 4acoB, MPHU 3TOM MaKCHMasbHas
Harpyska coctasiisieT /8 daca, U3 HuUX 0 4acoB NpPUXOAUTCA HA CaMOCTOSITEIbHYIO paboTy
00yJaroIMXCsl.

[lenp HACTOANM X METOAMYECKHMX PEKOMEHAALMI: OKa3aHHME MOMOIM oOydyarolmmcs B
BBINIOJIHEHUH J1abopaTopHbIX pabor mo mguctmmimHe OVYJ.11 «Xumus», KadecTBEHHOE
BBITIOJIHEHHE KOTOPBIX MOMOXKET 00yJar0IMMCsI OCBOUTDH 00s3aTeIbHBI MUHUMYM COJICp KaHUS
JUCHUIUIMHBI M TOATOTOBUTBCS K  IPOMEXKYTOYHOW  arrectrauuu B (Qopme
J(depeHIInPOBAHHOIO 3a4eTa.

1.2.0pranusanmsi 4 NOPsiI0OK MPoBeAeHUsI TJa00PaTOPHBIX padoT.

JlaGopatopHble pabOTBl MPOBOAATCS I0CIIE H3Yy4EHUs] TEOPETHUECKOIo MaTepHala.
BBenenne nabopaTopHbIX paboT B y4eOHBIM MPOIECC CIYKUT CBS3YIOLUMM 3BEHOM MEXAY
Teopuell U MpakTukoil. OHU HEOOXOIUMBI /sl 3aKPEIUVIEHUS] TEOPETUUYECKUX 3HAHUM, a TakkKe
JUIS TIOJIydeHMsI TPAKTUYECKH X HaBbIKOB M yMeHHMH. [lpu mpoBeneHun 1abopaTOpHBIX padoT
3aJaHusl, BBINOJIHSIOTCS CTYAEHTOM CaMOCTOSITEIBHO, C NPUMEHEHHUEM 3HAHUH M YMEHHIA,
YCBOEHHBIX Ha MPEIbIAYIMX 3aHATUSX, @ TAKOKE C MCIOJIb30BaHUEM HEOOXOIUMBIX MOSICHEHHUI,
HOJIy4€HHBIX OT npenojaBaTens. OOydaronmecs J0DKHBI UMETh METOIMYECKHE PEKOMEHAANN
[0 BBINOJHEHUIO JTa00PAaTOPHBIX PadOT, KOHCMIEKTHI JEKIUH, W3MEPUTEIbHBIE U YEPTEKHbIC
MHCTPYMEHTHI, CPEACTBO U1 BHIYMCIEHUH.

1.3. O0ume yka3zaHusi 10 BBINOJHEHUIO JIA00PaTOPHBIX padoT.

Kypc maboparopubeix pabor nmo maucuumumae OVY/[.11 «Xumus» npenycMaTpuBaer
nposezaeHue 10 paboT, MOCBSILEHHBIX U3Y4YEHUIO:

. peakiuii FOHHOTO OOMEHa;

. HCIBITaHUS PACTBOPOB COJIEH MHAUKATOpaMu. [ uaponusy conei;

. XAMHUYECKAX CBOMCTB METAIJIOB, OKCUJIOB U TUIPOKCHUIOB;

. CBOICTB XpOMAaTOB U AUXpOMATOB. KaueCTBEHHBIX pEAKIIMIT Ha KATHOHBI JKEJIe3a;
. KaueCTBEHHBIX PEaKIIMi Ha AHUOHBI;

. PELICHUIO DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Hemeranbiy;

. MOJTyYEHHS ITUJICHA U alleTUJICHA, U3Y4€HUE X CBOMCTB;

. XAMHYECKHX CBOWCTB CITMPTOB U (CHOJIOB;

. XUMHYECKUX CBOMCTB KAPOOHOBBIX KUCJIOT;

. XUMHUUYECKHX CBOMCTB INIFOKO3bI, CaXxapo3bl, KpaxMara.

[Tpu moAroTOBKE K MPOBEIECHUIO JIAOOPATOPHOM pabOThI HEOOXOIUMO:

. BHUMATEJIbHO H3Y4UThb COJAEpPKAHHE U TOPAIOK MPOBEICHUS J1abOpaToOpHOU
paboThl, a Tarke Oe30MmacHble MPUEMBI €€ BBITTOJIHEHUS;
. MOJTOTOBUTSH K paboTe pabouee MecTo, yOepuTe MOCTOPOHHUE TPEIMETHI;



. puOOPHI U 00OPYIOBAHUE PA3MECTUTH TaK, YTOOBI HCKITIOUNTH WX MAJICHUE U
OTIPOKHUIBIBAHUE;

. TOYHO BBINOJHATH BCE YKa3aHUs IpenojaBaTelns, 0e3 ero paspelleHus He
IpUCTyNaiTe K Hayaly SKCIEpPUMEHTa;
. npu paboTe CO CIUPTOBKOWH Oepeub OAEkAYy U BOJOCHI OT BOCIUIAMEHEHHS, He

3a)KUATaTh OJHY CIIUPTOBKY OT APYTOM, HE M3BJIEKATH TOpenkKy ¢ GUTUIEM, HE 3a1yBaTh MJIams
CIIMPTOBKH PTOM, @ TaCUTE €ro, HaKpbIBas CIELUAJIbHBIM KOJIIIAYKOM;

. IpU HarpeBaHUM KUJKOCTH B NMPOOUPKE MCHOJB3YHTE ClielualbHbIe AepKaTeu
(mTaTUBBI), OTBEPCTHE TPOOUPKH HE HANIPABIISTH HA ce0sl M Ha CBOMX TOBAPUIICH;

. BO H30€XaHUE OXKOTOB, JKUIKOCTb M Apyrue (u3nyeckue Tena HarpeBaiiTe He
Boie 60-70 °C. He GpaTh MX HE3AUMIIEHHBIMU PYKaMHU;

. cOOI0/IaTh  OCTOPOKHOCTh TpU  OOpalieHuu ¢ TpudopaMu U3 CTEKIa |
nabopaTopHoil mocynoi, He OpocaTh, HE POHSATH U HE YIapATh UX;

. CJICZIUTD 32 UCIPABHOCTHIO BCEX KPEIJICHUH B MPUOOPaX U MPUCTIOCOOICHHUSIX, HE
NPUKAcaTbCs U HE HAKIIOHATHCS OJIM3KO K BPALAIOIIMMCS U IBMKYIIMMCS 4acTSIM MEXaHHU3MOB;

. HE OCTaBJIATh 0O€3 HaJ30pa HE BBIKIIOYEHHBIC 3JIEKTPUUECKHE YCTPOWCTBA M
puOOpHI;

. npu OOHapy)KEeHWHM HEHCIPABHOCTH B pabOTe JJIEKTPUUYECKUX YCTPOMCTB,

HaxogdIMXCs oA HANPsOKECHUEM, IMOBBINICHHOM HUX HArp€BaHUU, MOABJICHUU 3allaxa I‘OpCJ’IOfI
H30JIAIHUH, HCKPCHHUA U T.A. HCMCAJICHHO OTKIIIOYUTC HCTOYHUK SJICKTPOIMUTAHUA U C006H_II/ITC 00
OTOM IIPECIIoaaBaTeCIto,

. B Cily4yae, €cilii pa3OuMiuch NMpUOOPHI M3 CTEKIa, HE COOMPAaTh MX OCKOJKU
HE3aIMIICHHBIMU PyKaMH, a MCIIOJIb30BATh JUIS 3TOM I€JIN IETKY U COBOK;

. IPHU pa3luBe JETKOBOCIIJIAMEHSIOIICHCS KUIKOCTH U €€ 3arOpaHuu HEeMEJICHHO
coO0IMTH 00 ITOM MPENnoIaBaTeNIo U 10 €r0 YKa3aHHUI0 MOKMHYTh IIOMEILEH Ue;

. IpU MOJTY4EHUU TPAaBMbI COOOIMTH 00 3TOM IpPENoJaBaTeNl0, KOTOPbIH OKaXeT
MIEPBYIO TTOMOIIIb, TPH HEOOXOTUMOCTH OTIIPABUT B OJIMKaliliee JIedeOHOe YIPEKICHNE,

. pa300pKy YCTaHOBKM Uil HAarpeBaHUs S>KUJIKOCTH TPOM3BOJUTE TIoOcie e
OCTBHIBaHWS,

. NpUBECTM B TMOPSAOK padouee MeCTO, CcAaTh IMpenojaaBareiao MpuoOopsI,

060pyz[0BaH1/Ie, MaTCpuajibl U THIATCIIBHO BBIMBITH PYKU C MBLJIOM.

[opsimok BITTONHEHUS Ta0OpAaTOPHBIX paboT:

1. VSACHUTH 11€7b BBIMOJHEHUS pa0oThl. COCTaBUTH TIaH JIEHCTBUM, HEOOXOIUMBIX
JUISL IOCTUKEHUSI TOCTABJICHHOM 11eJIH.

2. [IpoBepuTh CBOIO TOJATOTOBJICHHOCTh K BBINOJIHEHHIO paboOThl, B Clydae
3aTPyAHEHUH 00pPATUTHCS K TEOPETUUECKOMY MaTepHalry ydeOHUKa.

3. [TpoBepuTh HaMyKe Ha J1AOOPATOPHOM CTOJIE HEOOXOJMMOro 00OpYyAOBaHUS U
MaTepuasos.

4, O3HaKOMHUTBCS C ONMHMCaHUEM JabopaTopHO paboThl. Ecim BOZHUKIM COMHEHMUS,

MPOKOHCYIIETUPOBAThCS y TIpernoiaBarens win JiabopanTta. Eciiu BOIpocoB HET, MPUCTYMUTH K
pabore.

5. Buavane 3amucate B TeTpaib JaTy, HOMep paboThl, TeMy, LieJib U TEPeYeHb
IPUMEHSIEMOT0o 000pyIOBaHHUS.
6. Kpatko onucarb X0J 3KCIIEpUMEHTA, B CIydyae HEOOXOIMMOCTH pacCUuTaTh I[EHY

JeNIEHUs] IIKaJbl HM3MEPUTEIBHOrO Npubopa, HapucoBarh cxemy. OOmymarb paboTy, 3aTeMm
MPUCTYIUTH K €€ BBIOJIHEHUIO.

7. B mporecce BBIONHEHUS SKCIEPUMEHTA 3allOJHHUTH TaOMUIly pPE3y/IbTaToB
WU3MEPEHUH U BBIYMCICHUN.
8. Hcrionb3yst pacu€tHylo  ¢GopMyiny, BBIIOJIHUTh HEOOXOOUMBIE  PACUETHI,

OoNnpeCaACINTE OTHOCHUTCIIbHYIO ITOTPCIIHOCTD, 3allMCaTh BCEC BBIYUCIICHUA B TCTPAAb.



9. CdopmynrpoBaTh BBIBOJIBI HA OCHOBAHUH ITOJTY4SHHBIX PE3yJIBTATOB, 3aIIHCATh
ux B TeTpaau. [Ipu 3aTpyJHEHUN MOKHO UCIIOJIB30BATh CIEAYIOIHE (GOPMYTHPOBKU:
- ITOJIYUMJI HAaBBIKU UCCIICAOBAHU A,
- IO3HAKOMMJICS C TIPHOOpaMU K JaHHOH JTaOopaTOpHOU paboTe, TPHUOOpes HaBBIKK PaOOTHI C
HUMU;
- HayduJIcs Moxy4darh pabouyro GopMyity it pacdera OmpeAessieMOi BEeTUIHHBL;
- HAyYUJICS BBIYUCIIATH CPEHEE 3HAYCHHUE SKCIICPUMEHTAITBHBIX TAHHBIX;
- Hay4HJICS, CPAaBHUBAS MOJIY4CHHOE SKCIIEPUMEHTAIBHOE 3HAaYCHHE (M3UYECKON BETMYHHBI C
TaOJIMYHBIMY JAHHBIMH, OIIPEICIIATh MaTepral, U3 KOTOPOTO CIeNIaHbl UCCIIeyeMbIe Tela.

10. B koHue 3aHATHS IPUBECTH B HOPAAOK CTOJI M caarb pabodee MeCTO
IPEIoAaBaTEII0 UK Ja0OpaHTYy.

11.  JlaGoparopHble pabOThl BBINOJHSIOTCS B COOTBETCTBHUM C PacHUCaHHEM,
3AIMIAKOTCS B Hayaje CIEIYIOIEro 3aHsATHS.

12. ConeprkaHue 0T4eTa MPOXOTUT IO CHEAYIOIIEH CXeMe:

- TeMa;

- 11eJ1b paboThI;

- KpaTKO€ OIMCAHHE IKCIIEPUMEHTA;
- pe3yJbTaThl OIIBITA;

- TEOPETUYECKOE 0OOCHOBAHUE;

- BEIBO/I.

1.4. Kpurepum oueHKH pe3yJibTaTOB BbINOJHEHUS JJA00PATOPHBIX PadoT.
Kputepusimu o1lieHKH pe3yabTaToB pabOThl OOYUAIONMXCS SBJISIOTCS:
. YPOBEHB YCBOEHUS 00yJaOIMMCcs y4eO0HOTO MaTepuana;

® YMCHUC 06yqa}omeroc;1 HCIIOJBb30BATh TCOPCTHUUCCKUC 3HAHUS IIPU BBIIOJIHCHUUN
MPAaKTUYCCKUX 3a1a4,

OcBoeHHe cojiepkaHusl yIeOHOW JMUCHUIUIMHBI «XUMHS», 00€CIeYnBaeT JOCTHIKCHHE
CTYICHTaMH CJICIYIOIMX PE3yIbTaTOB:

JI1 4yBCTBO TOPIOCTH M YBKEHUS K HUCTOPHHM U JIOCTHIKEHHUSM OTEYECTBEHHOM
XUMHUYECKON HAaYKH; XAMHUYECKH TPAaMOTHOE TIOBEJICHUE B MPOQPECCHOHATBHON JESITEIIEHOCTH U B
OBITY IIpH OOpAIlCHU U ¢ XMMUYECKUMH BEIIECTBAMH, MaTepHAIaMH U TIPOIECCAMHU;

JI2 TOTOBHOCTH K MPOAOIDKEHWIO 0Opa3oBaHWs W TIOBBIIICHUS KBaTU(UKAUU B
M30paHHONW MPOPECCHOHAILHON NEATSIILHOCTH U OOBEKTHBHOE OCO3HAHHE POJM XHMHYCCKUX
KOMITETCHIIUH B 3TOM;

JI3 ymeHue ucnoabp30BaTh 10 CTUKEHUSI COBPEMEHHOM XUMUYECKOM HAyKH U XMMHYECKH X
TEXHOJOTUH JJIsi TOBBINIEHUS COOCTBEHHOTO MHTEJUICKTYaJlbHOTO Pa3BUTHS B BBIOPAHHOM
pO(eCCHOHANBHOM IEeSTETbHOCTH.

M1 wucnonb3oBaHHE PA3TUYHBIX BUJIOB IMO3HABATENHHOW JESTEIBHOCTH M OCHOBHBIX
WHTEIUICKTYaJIbHBIX Olepanuii (MOCTaHOBKM 3ajaud, (OPMYIMPOBAHUS TUIIOTE3, aHAIHM3a |
CHHTE3a, CpaBHEHHS, OOOOIICHHS, CHCTEMAaTHU3alliH, BBISABICHUS TMPUYHHHO-CIICACTBEHHBIX
CBsI3el, MOMCKA aHAIOTOB, (POPMYIMPOBAHUS BBHIBOJIOB) JJIsl PEINCHUS MMOCTAaBICHHOW 3a/1a4H,
IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAONIONEHWsS, HAYIHOTO SKCIEPUMEHTA) JUIS
U3YYCHHUS PA3IUYHBIX CTOPOH XUMHUYECKMX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHKAET
HE0OXOAMMOCTb CTAJIKUBATHCS B MpodeccHoHanbHOil cdepe;

M2 ucronb30BaHUE Pa3IMYHBIX HCTOYHHKOB JIJIS TTOJy9EeHUsT XMMUYECKO MH(OpMAIINH,
YMEHHE OIECHUTh €€ JOCTOBEPHOCTh ISl JIOCTUXKCHHS XOPOUIMX pEe3yIbTaTOB B
npodeccuoHanbHOI cdepe;



I11 chopmupoBaHHOCTH TPEACTABICHHNH O MECTE€ XMMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHpa; MOHUMaHUE POJM XUMHHU B (OPMHUPOBAHMU Kpyrosopa U (pyHKIMOHATBHON
TPaMOTHOCTH YeJIOBEKA JJISl PEIliCHUS MPAKTHISCKUX 3a/1a4;

[12 BnageHue OCHOBOMOJIATAIONMMU XUMHYECKUMHU TOHSTUSIMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON TEPMUHOIOTHUEH C MMBOIUKOM;

[13 BrmajcHWE OCHOBHBIMH METOJaMH HAyJHOTO TMO3HAHUSI, WUCIOJIB3YEeMbIMH B XUMUH :
HaOII0JICHUEM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHATH
pe3yNbTaThl MIPOBEACHHBIX OMBITOB U JIENIaTh BBIBOJbI, TOTOBHOCTh H CIIOCOOHOCTh MPUMEHSTH
METOIbI TTIO3HAHHUS IIPH PEIICHUN TTPAKTHYECKHUX 3a71ad;

[14 cdopmMHUpPOBAaHHOCTH, yMEHHUS JaBaThb KOJMYECTBEHHBIE OLICHKH M IPOU3BOMUTH
pacueTsl M0 XUMUYECKUM (OpMYJIaM U YPaBHEHHUSM;

[15 BmameHWe MpaBWIIAMHA TEXHHKH OE30IACHOCTH IPH HCHOJB30BAHHN XUMHYCCKHU X
BEILECTB;

[16  copmMupoBaHHOCTH COOCTBEHHOW TMO3WMIMU 110 OTHONICHUIO K XUMHYECKOU
UHQOpMAITNH, TTOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

. 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS MaTepHaa;
. ypoBeHb oopMiIeHUsT pabOoThI.
. aHallu3 Pe3y/IbTaToOB.

Kputepuu orennBanus sadbopatopHoii paboTh

OneHka Kputepun one HuBaHus

Pabora BpIIONIHEHA B IIONHOM O00BEME C COOMIOLEHHEM HEOOXOIMMOM
MOCIICA0BATEIBHOCTH IIPOBEACHMS, COACPIKUT PE3YIbTaThl U BHIBOIbI, BCE 3aIIMCH,
TaOJIHIIBI, PUCYHKH, YEPTEXH, TpaQuKd BBIOJHEHB akKypaTtHO. OOy4aronmiics
BJIAJIEET TEOPETUICCKUM MaTepUAIIOM, dopMmymupyer COOCTBEHHEBIE,
CaMOCTOSITeIbHBIC, 0OOCHOBAHHBIE, MPEACTABISET MOJHBIE M Pa3BEPHYTHIE OTBETHI
Ha JIONOJIHUTEIILHBIE BOITPOCHI.

Pabora BeIIONHEHA B IIOJHOM O00BEME C COONIOLEHHEM HEOOXOIMMOI
MOCIIEA0BATEIBHOCTH IIPOBEACHMS, COACPIKUT PE3YIbTaThl U BHIBOIbI, BCE 3aIIMCH,
4 TaONHIBI, PUCYHKH, YEpPTEXH, TpaduKd BBHITIOJHEHBI akKkypaTHO. OOydaronmiics
BIIQZICET TECOPETUYCCKMM MaTepHalIOM, JONYCKas HE3HAUYUTEIbHBIC ONMOKM Ha
JIOTIOJTHUTEJIBHBIE BOITPOCHI.

PaGota BEINOJIHEHA B IIOJIHOM O6’B€Me, COIACPXKHUT pPE3YIbTaTbl W BbIBOJBI, BCC
3aIlliuCH, Ta6J'II/ILU>I, PUCYHKH, YCPTCIKHU, I’pa(I)I/IKI/I BBIIIOJIHCHBI ~ AKKYpPATHO.

3 OOyuaronmiicst BajieeT TEOPETUIECKUM MaTepHaIOM Ha MEHUMAIBHO JOIYCTUMOM
YPOBHE, JI0IycKasi OIIMOKU Ha JOIOJHUTEJIbHbIE BOIIPOCHI.
PaGora BbImomHeHa He NOJMHOCTBIO. CTYOEHT MNPAaKTHUUECKU HE BJIAJCET
2 TEOPETUUYECKUM MaTepHalloM, JONYCKAeT OMMOKU MPU OTBETE HA JONOJHUTEIbHbIE

BOIIPOCHI.




2. TemaTuyeckoe miIaHUPOBaHUE JIA0OPATOPHBLIX PadoT.

KosmnuecTBo
HaumeHoBaHHue Buja n HazBaHue paGoThI CTyAeHTA JacoB Ha
TeM BBINOJIHE HUE
padoThI
Paznea 1 Oowast u
HeopraHuyvecKas 6
XHUMHS
JlaGopaTtopnas paGora N21 «Peaxuun 1
Bopna. PacTBopsl. HOHHOTO OOMEHA.
15 OnekrponuTnyeckas | Jlagoparopuas padora N22 «lchbitanue
Aucconunann pacTBOPOB coJiel nHANKaTopamu. ['uaponns 1
CoJIei».
JlaGopaTopHasi padora N23 «Xumuyeckue
CBOICTBa METAJIIOB, OKCHJIOB u 1
TUIPOKCHIOBY.
1.7 Mertannsl 4 —
JlaGopaTtopnas padora N24 «CsoiicTBa
XpOMaToOB M AMXpoMaToB. KauecTBeHHBIC 1
pEaKIMY Ha KAaTHOHBI KeJe3ay.
JlaGopaTopnas paGora N25 1
«KadecTBEeHHBIEC PEaKIUU HA aHUOHBD.
138 Hemeransl JladopaTropuasi padora N26 «Pemenue
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3. Coagep:xanue Ja00pPaATOPHBIX PadoT.
Tema 1.5. Boga. PacTBopbl. DJIeKTPOTUTHYE CKASI TUCCOLMAIIUS .

JlabopaTtopnas padora Nel.

«Peaxknyy HOHHOT0 00MeEHA.

eab: 03HAKOMUTHCS HA MPAKTUKE C PEAKIUSAMH HOHHOTO OOMEHA PAa3IMYHBIX THUIIOB U
YCIIOBUSIMH MX TTPOTEKAHUSI.

ObopynoBanue: lllratus ¢ 4 mpoOupkaMu, CoNsTHAsE KUCIIOTA, PaCTBOPHI XJIopuaa Oapus,
cynbdara Menu, cyib(ara HaTpHs, THAPOKCUA HAaTpUs, KapOoHaTa HaTpusl, PeHOITaTICHH.

TEOPETUYECKAS YACTb:

Peakuuamu uonnozo 00MeHa HA3BIBAIOT p€akiu MCXKAY pacTBOpaMU JSJICKTPOJIIMTOB, B
PE3YIbTATC KOTOPBIX OHH 0OMEHHUBAIOTCSI CBOMMHU HOHAMH.

Peakiiun noHHOrO 0OMEHa MPOTEKAIOT /10 KOHIIA (SBJISIOTCS MPAKTHYECKH HEOOPATUMBIMH) B TEX
cillydasix, eciu  o0pa3yloTcsi  clabblii  3JEKTPOJIMT, OCaJOK (HEepacTBOpUMOE MU
MaJIOPaCTBOPUMOE BELLECTBO), ras.

[Tpumepsr:

AgNO3 + HCI = AgCH + HNO3
Peakuust mpoTekaeT 10 KOHIIA, TaK KaK BBIMAAAET OCAJ0K XJIOpHIa cepedpa

Cu(OH)2 + 2HCI = CuCk. + 2H,0
Peakus uaeT 1o KoHIa, Tak Kak o0pa3yeTcst claObIii 2JIEKTPOJIUT BOJIa

Na>COs3 + 2H2S04 = Na2S04 + CO, T + H.O
Peakius MpoTeKaeT 10 KOHIA, TaK KaKk 00pa3yeTcsl YIIEKUCIIbIH ra3

IIpaBuia HanUCcaHUs] YPABHEHUIl peaKuuii B HOHHOM BHje:

1. 3anuceiBarOT (GOPMYIIBI BEIIECTB, BCTYIHMBIIMX B PEAKIUIO, CTAaBIT 3HAK «PAaBHO» W
3aMKCHIBAIOT (OPMYITBI 00pA30BABIIMXCS BElIeCTB. PaccTaBisitoT ko3 (hpUIIMEHTHI.

2. Tlomp3ysich TaOnuueld pacTBOPUMOCTH, 3allMCHIBAIOT B HMOHHOM BHUJIE (HOPMYIIbI
BEINECTB (COJIEH, KUCIIOT, OCHOBAHMUI ), 0003HAYEHHBIX B TAOJHIIE paCTBOPUMOCTH OYKBOH «P»
(XOpoIIO pPAacTBOPUMBIE B BOJE), UCKIIOYCHUE — TUIPOKCHJ KAIbLHS, KOTOPBIHA, XOTS U
0003Ha4YeH OyKBOW «M», BCE K€ B BOJHOM PAaCTBOPE XOPOIIO JIHCCOIIMUPYET HA HOHBI.

3. HyXHO MOMHHTb, YTO HAa HMOHBI HE PA3JararoTCs METaIbl, OKCHIII METAJUIOB H
HEMETaJIOB, BOJA, Tra3000pa3Hble BEIIECTBA, HEPACTBOPMMBIE B BOJAE COCIUMHEHUS,
0003HaueHHBIC B TabuIIe pacTBOpUMOCTH OykBOi «H». DOpMyIbI 3THX BEIIECTB 3aIIUCHIBAIOT B
MOJICKYJISIpHOM BHjie. [loiTyqatoT moJiHoe HOHHOE YpaBHEHUE.

4. CoxpamaioT OJAMHAKOBBIE MOHBI JI0 3HaKa «PaBHO» W IIOCJIE HEr0 B YpPaBHEHHH.
[MomygaroT coxpameHHOEe NOHHOE YpaBHEHHE.

AJITOPUTM COCTABJICHHs peaKkuuil noHHOro odomena (PHO)

B MOJIEKYJIAPHOM, IIOJTHOM H KPATKOM HOHHOM BH/I€:

1) 3anuceiBaem ypaBHenue PHO B BsanmopeiictBue cynbdata menu (1) u ruapoxcuia
MOJIEKYJISIPHOM BUJIE: HaTpHSI:




CuSO4 + 2NaOH = Na2SO4 + Cu(OH)2 |

2) Ucnionp3ys TabIuIly pacTBOPHMOCTH
YKa3bIBAEM PACTBOPUMOCTH BEILECTB
BOJE!

- Eciu npooykm siensemes M unu H —
OHO blnadaem 6 0Ca0OK, CNPAsa om
XUMUYUECKOU (hopMYTIblL CMABUM 3HAK |,

- Ecnu npodykm sensemcs 2azom, cnpasa
Om XUMUYECKOU popMYyIbl CIMABUM 3HAK

1

P P P H

CuSO4 + 2NaOH = Na2S04 + Cu(OH)2|

MoJieKyJIsSIpHBIH BUJ

3) 3anuceiBaem ypaBHenune PO B
OJTHOM HOHHOM BHe. Kakie BemecTBa
JIMCCOLIMMPYIOT CM. B TaOITHIIE.

Cu* + SO4% + 2Nat + 20H" =
2Na* + 2S04 + Cu(OH)2|

IToJ1HbBIII HOHHBIH BH/L

4) 3anuchiBaeM ypaBHEHHE PEAKIIMH B

CuZ* + 20H" = Cu(OH)2}

KpaTKOM MOHHOM BHU/IC. COKpaH.IaCM
OJJNHAKOBBIC HOHBI, BI)I‘-IépKI/IBaSI nux nus3
YPaBHCHUA PCAKIIUHU.

Kparkuii MOHHBIN BUJ

BriBo — HaHHas peakuusi HeoOpaTuma, T.e. UAET J10

Homuume! PUO neoGpamuma u KOHIIa, T.K. oOpaszoBacs ocanok Cu(OH)z|

NPAKMUYecKU oCyujeCmeuma, eciu 6
nPOOYKmax oopaszyiomcsi:

2a3, 6004, 0CAO0K

HOPAJAOK BBINIOJTHEHUSA PABOTDI:
OIIBIT Ne 1. B npobupky HaneiiTe 2 Mi pacTBopa XiIopuaa O6apus U J00aBbTE CTOJIBKO XKe
pacTBopa cynbgara Hatpus. Uro HabOmomaere? CpenaiTe BBIBOJI M HAMUIIMTE ypaBHEHHUE
XUMHUYECKON PEaKIUU B MOJIEKYJIIPHOM M COKPALIECHHOM HOHHOM BH/JIE.
OIIBIT Ne 2. B npoOupky Haielite 2 Mja pacTBopa cyiab(dara Meau MU Ipuiieiite pacTBOp
ruapokcuaa Hatpus. Uro HaOmomaere? CaemaidTe BBIBOA W HAMMMIIMTE YPaBHEHHE XUMHYECKO i
peakuy B MOJIEKYJISPHOM U COKpPAIlCHHOM MOHHOM BHJIE.
OIIBIT Ne 3. Haneiite B mpoOHpKy 2 MJI pacTBOpa KapOoHaTa HATpHs, 100aBbTe 1M1 CONSIHOM
kucnoTel. Yto Habmogaere? ChenaiiTe BBIBOI U HAMIIMTE YpaBHEHUE XUMUYECKOW PEaKIUy B
MOJIEKYISIPHOM U COKPALLEHHOM HOHHOM BHJIE.
OIBIT Ne
denondranenna. Yro nabmonaere? 3areM J00aBbTE MO KAIUIAM COJISIHYIO KUCJIOTY /10 MOJIHOTO

4. Haneiite B mnpoOupky 2 MJI TUIPOKCHAA HATpus, J00aBbTE KaIlIO
oOecuBeunBaHus pactBopa. CrenaiiTe BBIBOA U HAMUIIMTE YpaBHEHHE XMMUUYECKOM peakiuu B
MOJIEKYJIIPHOM M COKpPAIllEHHOM HOHHOM BH/JIE.
[lo uToram npoBeeHHBIX OIBITOB CAETAWTE BHIBO 00 YCIOBHX MPOTEKAHHS PEAKIU HOHHOTO
oOMeHa [0 KOHIIA.

KoHTpoabHbIE BONPOCHI:

1.CocraBbTe  MOJIEKYNSIPHBIE W MOHHO—MOJIEKYISIPHBIE  ypaBHEHMS  PEaKIUi
o0pa30BaHusl MAJIOAUCCOLMUPYIOUMX COSAUHEHNN UM Ta30B:
Al(OH)s + KOH =

2. Hamunmrte B MOJEKYIspHON ¢opmMe ypaBHEHHMSI peakluuid, COOTBETCTBYIOIME

CJICAYIOIMM HMOHHBIM YPABHCHUSAM:

Al (OH)s + 3H* = AB* + 3H20



JlaGopaTopnasi paGora Ne 2

HcnbiTanue pacTBOPoOB coJieil uHAMKaTopamMu. I'maposms comei.

Les1b: U3ydUTH CBOMCTBA CIIOKHBIX HEOPTAHMYECKUX BEIIECTB.

OobopynoBanue: nmpooupku, mratuBbl, pactBopbl: HC1, NaOH, K2COg3, Heopranudeckue
BemectBa: ZnCh, Naz2S, MgCOs, NaNOs, yHuBepcaibHble HHIUKATOPHI.

KpaTkoe TeopeTuyeckoe 000CHOBaHHe:

I'maponus — 3TO mpolecc B3aUMOJCHCTBUS HOHOB COJM C BOJOH, MPUBOISIMNA K
o0Opa3oBaHuI0 c1ab0ro AIeKTpoanTa. Bee comm MOXKHO pa3ieiauTs Ha 4 TpyInbl:

1. Comb, 0Opa3zoBaHHasi CHIIbHBIM OCHOBaHHEeM U cuitbHOM kucimoToi (K2SOs, NaNOs,) —
TUJIPOIU3 HE UJIET, Cpella HerTpanbHast pH =7 .

2.Conp, oOpa3oBaHHas ciaaObIM OCHOBaHHEeM H cyaboit kuciotord (MgCOs, AbSs,
Zn(NO2) 2) - ruapoM3 IPOTEKAET MPAKTHYECKH B HEHTpabHOM cpeae pH Gimke K 7, THAPOIH3
UJICT 110 KATHOHY ¥ aHHUOHY.

3.Comnb, 0Opa3oBaHHasl CHJILHBIM OCHOBaHWEM | c1aboil kucnoroit (Hampumep: Na2COs,
K2S, Ba(NO2) 2, CH3COOLI) -ruaposin3 mporekaet B miesnouHoi cpeae pH >7 , ruaposnus uaer
10 aHHOHY.

4.Conb, oOpa3oBaHHas ci1abbIM OCHOBaHHWEeM W cujibHOM kuciotor (MgSOs, AICk,
Zn(NO3)2) - ruaposu3 MpoTeKaeT B KUCIOH cpene pH< 7 , THAPOIN3 HIET 10 KATHOHY.

['myOuHa ruaposM3a 3aBUCUT OT TEMIIEPATYPhI (Yallle BCEro €¢ MPUXOAUTCS MOBBIIIATH) U
KOHIIEHTpALlMK pacTBopa (pu pa3daBIeHUH pacTBOpa TUAPOIU3 yCUIUBaeTCs). Ecinu mpoayKTs
TUJIPOJIN3a JICTYYH, WK HEPACTBOPUMBI, TO OH HEOOpATHM.

Iopsinok BbINOJIHE HUSI PAa0OTHI:

OnbiT Ne 1. B ogny npobupky Haneiite 3-4 M1 COJISIHOM KHCIIOThI, BO BTOPYIO — CTOJIBKO
K€ pacTBOpa TUIPOKCHAA HATPUsI, B TPEThIO — KapOOHATA KaJIHSL.

[Ipy momMoum yHUBEpPCAIbHOIO MHAMKATOPA OMPEAEIIUTE COCTAB KAXKAONH MTPOOHPKH.

1 mpobupka

LiBer nnaukaropa

2 npobupka

IIBeT nuAMKaTOpa

3 mpobupka

[IBeT nHAMKaTOpA

OnbiT Ne 2. T'maponus conu mo karuoHy. B nmpoOupky Haceimare | T xjopuaa IUHKA,
pacTBOPUTH B BOJIE M ONYCTUTD B MOJTYYEHHBIN PaCTBOP MOJIOCKY YHUBEPCAIBHOIO WHUKATOPA.

HaGmaronenus

3anuumTe ypaBHEHHUE TMAPOJIN3a COJIH.

OnbiT Ne 3. ['maponus conu o aHnoHy. B mpoOGupky Hacemars 1 T cynbguaa HaTpus,
pPacTBOPUTH B BOJIE M OIYCTUTH B MOJIY4EHHBIH PACTBOP MOJIOCKY YHUBEPCAIbHOTO WHIWKATOPA.

HaGmronenus

3anunmTe ypaBHEHHE THAPOJIN3a COJIH.

OnbiT Ne 4. ['maponu3 conmw MO KaTHOHY W aHWOHY. B mpoOupky Hacemarte 1 T
kapOoHaTa MarHus, pacTBOPUTH B BOJE M OIYCTUTh B IIONYYEHHBIH pPacCTBOP IOJOCKY
YHUBEPCAJIBLHOTO MHIMKATOPA.

HaGaronenus

3anuumTe ypaBHEHHUE THAPOJIN3a COJIH.

OnbiT Ne 5. T'maponus comu He waer. B mpoOupky HaceimaTh | T HUTpara HaTpus,
pPacTBOPUTH B BOJIE M OIYCTUTH B MOJIY4EHHBIH PACTBOP MOJIOCKY YHUBEPCAIIbHOTO WHIWKATOPA.

Habmronenus

3anunmTe ypaBHEHHE THAPOJIN3a COJIH.

Crenalite 0OIMIA BEIBOJL.
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KoHTposibHbIE BONIPOCHI:
1. IlpousBeneHue pacTBOPHUMOCTH.

2. PacTBOpHMOCTB U €€ CBSI3b C IPOU3BEIECHUEM PACTBOPUMOCTH.

3. YcnoBus 00pa3oBaHuUs U paCTBOPEHUS OCAIKOB.

4. NoHHO-0OMEHHBIE pEaKIUU.

5. HanpaBJyieHue NpoTeKaH U st MOHHO-OOMEHHBIX peaKIHil.
6. Peakiiuu HelTpanu3zanuu.
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Tema 1.7. MeTamisbl.
JlabopaTtopnasi padora Ne3.

XuMHn4yeCcKue CBOMCTBA METALIIOB, OKCHI0B M TMJIPOKCUIOB.

Heab padoTbl: H3yYHTh XWUMHYECKHE CBOMCTBA METAVIOB HAYYUTHCS COCTABJISATH
YPaBHEHU S PEAKIM B3aMMOJICH CTBUS METAIIJIOB C BOJIOW, KUCIIOTAMU, IIEJI0YaMHU.

OOopynoBaHue: CIUPTOBKA, IITaTUB C OIOPETKOM, JAepiKaTenb Ui MPOOUPOK, MUHIIET,
nmareny, (QUIBTPOBAIBHAS Oymara, MpOOMPKH, MUIIETKU, CTEKISHHAs TpyOouka, (apdopoBas
yalika, UHAUKATOPHI: (eHOoJI(TaJenH W METHJIOBBIA OpaH)KeBBbIA, MUCTHIUIMPOBAHHAS BOJA,
noporkooOpazueie CuO, MgO, CaO, ZnO, meramumueckue HaTpuit, 0,5H. pactBopbl CuSOg4,
Ak(SO4)3, 2u. pactBopel NaOH, H2SO4,HNOs3, HCL, 30% pactBop NaOH, denondraneus,
JKeJe30, HUHK, MElb, ATFOMUHUHN.

TEOPETUYECKAS YACTb:

Mertamibl, iMest HU3KAE TTOTEHIINAIbl MOHU3AINH, JIETKO OT/IAl0T BAJICHTHBIE AJIEKTPOHBI
1 00pa3yroT MOJOKHUTENBHO 3apsSHKEHHBIC HOHBI.

[TosTOMy MeTaTbI B XMMHYECKUX PEAKIUSIX SBJISIOTCS BOCCTAHOBUTEISIMA U CIIOCOOHBI
B3aMMOJICHCTBOBATH C PA3IMYHBIMU BEIIECTBAMH — OKHUCIUTEIISIMHU.

PaccMoTpuM HEKOTOpbIE TUITUYHBIE CTTydan TAaKOTO B3aMMOJICHCTBHUSL.

1. Metaynbl BBICOKOM XMMHUYECKOM aKTUBHOCTH MOTYT pasziaraTh BOAY C BBITECHEHHEM
BOJIOpPOJIa MMPU KOMHATHBIX TeMIIepaTypax:

2K + 2H20 = 2KOH + Ha.

2. C KucaoTaMu METalljlbl PEarupyroT paziM4yHO B 3aBUCHMOCTH OT aKTUBHOCTH CaMOI0
MeTaJlla U OKUCIUTEIbHBIX CBONCTB KUCIOTHI:

A) B pa36aBiieHHOW CepHON KHCIOTE U B PacTBOpAX raJlOr€HOBOJIOPOJOB OKUCIHTEIEM
SBIIIETCS. MOH H+, M03TOMY B HUX PACTBOPSIOTCS METAJUTBI, CTOSIIME B PNy HANPSDKEHUH J10
BOJIOpOJA:

Cd + H2SO4 (pa306.) = CdSO4 + Hy;

Ni + 2HCI = NiCl; + Ha.

B) KoHuenTpupoBaHHas cepHas KHCJIOTa SBISETCS OKUCIMTENEM 3a cdeT S*0 m moxer
MIPU HArPeBaHUM OKUCIISATh METAILIBI, CTOSIIIME B PSAAY HANpsDKEHUH mocie Bogopoaa. [Ipoaykrsl
€€ BOCCTAaHOBJICHHSI MOTYT OBITh Pa3IMUYHBIMA B 3aBHCHUMOCTH OT aKTHBHOCTHM MeTauta. [Ipm
B3aMMO/JICHICTBUH C MaJIOAKTUBHBIMHU METaJUIaMU KUCJI0Ta BoccTaHaBiuBaeTcs 10 SO 2:

Hg + 2H2S04 (xonm.) = HgSO4 + SO2 + 2H20.

[Ipu B3aumopaeiicTBUM ¢ Oojiee aKTUBHBIMU MeTaJUIaMH MPOJYKTaMH BOCCTAaHOBJICHHUS
MoryT ObITh kKak SO2, Tak U CBOOOIHASI Cepa U CEPOBOJIOPOI:

Cd + 2H2SO4 (koni.) = CdSO4 + SO2 + 2H20;

3Zn+ 4H2S04 (kou1r.) = 3ZnSO4 + S + 4H20;

4Mg + 5H2S04 (koHu1.) = 4MgSO4 + H2S + 4H20.

B 3TuX peakuusx 4acTh MOJEKYJ CEpPHOM KUCIOThI UTPAIOT POJIb CPEIBI.

B) AsoTHas KHMCIOTa SBJISIETCS CHJBHEHIIMM OKUcaHMTeneM 3a cueT N TIpoayKrsl
BOCCTAHOBJICHHS Pa3TMYHBI M 3aBUCAT OT KOHIICHTPAIIUH KHCJIOTHI U aKTHBHOCTH MeTaJla:

HNO3 > NO2>NO > N20>N2> NHsNOs.

[lpu peakuusx ¢ KOHIICHTPUPOBAHHOW KUCIOTOM dare Bcero Bbiaensercs NO2. Ilpu
B3aMMO/JICHCTBUN pa30aBIIEHHOM a30THOW KHUCIOTHI C MAJTOAKTUBHBIMUA METaJUIaMU BBIICISAECTCS
NO. B cnydae Oosiee akTuBHBIX MeTaiioB Bbiaensercss N2O. CuibHo paz0aBieHHas a30THas
KUCJIOTa B3aUMOJICHCTBYET C aKTUBHBIMU METaJJIaMH C 00pa30BaHWEM HOHA aMMOHHUSI, AA0 LIETO
C KMCJIOTOM HUTPAT AMMOHMUSL.

Ag + 2HNOs3 (kon1r.) = AgNO3 + NO2 + H20;

3Ag + 4HNOs3 (pa36.) = 3AgNO3 + NO + H20;

4Mg + 10HNOs3 (pa36.) = 4Mg(NOz3)2 + N20 + 5H20;

4Ca + 10HNOs3 (ou. pa36.) = 4Ca(NO3)2 + NH4sNO3 + 3H20.
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Al, Fe, Cr ¢ KOHIIEHTpUPOBAHHOMN a30THON KM CJIOTOM MaCCHBUPYIOTCSI.

3. Co menoyamMu pearupyroT MeTaJlIbl, Aarolme aM(poTepHble THAPOKCHbI (OepuiuInii,
LMHK, QJIIOMMHUM, OJIOBO, CBHMHEL), a TAKKE METaUIbl, O0JIaJjalolli€ BBICOKUMHU CTENEHIMU
OKHCJIEHUS B PUCYTCTBUU CUJIBHBIX OKUCIUTEIEH

Be + 2NaOH + 2H20 = Naz[Be(OH)4] + Hz;

2Mo + 4KOH + 302 = 2K2Mo004 + 2H20.

BbinosineHue padoThI:

Onwvim 1. Bzaumooeiicmeue memannoe c 6000ii.

B npoGupky ¢ Bojo# 100aBUTh HECKOIBKO Kamenb (eHoidranenHa. [InHIeTroM n1ocraTh
KycoueK HaTpusi (WIM KalblMs) U3 CKISHKH, TJA€ OH XpaHUTCA IOJ CJIOEM KepOoCHHa, U
BBICYIIMTH €ro (uiibTpoBasibHOM Oymaroii. Hoskom oTpe3ars HeOONbIIyl0 4acTh (pa3MepoM co
CIIMYEYHYIO F0JIOBKY) U MUHIETOM IIEPEHECTH B IPOOUPKY ¢ Bojoii. Uro Habmromaercs?

[11CbMEHHO OTBETUTE:

1. CocTaBUTH ypaBHEHHE pEAKIIMU B3aMMOJICHCTBUSI HATPUS C BOAOM.

2. Cnenatb BBIBOJI, KAKHE METAJLIBI B3aUMOJICHCTBYIOT C BOJIOM.

Onvim 2. Jleiicmeue pa30aeieHHOll U KOHUEHMPUPOBAHHOUW CEPHOU KUCIOMbl HA
Memapl.

- B Tpu npoOupku HanuTh 1o 2-3 M1 pa30aBI€HHONW CEPHOM KUCIOTHI U OIYCTUTh B OAHY
M3 HUX KyCOYEK Xeye3a, B IPYryl0 - IUHKA, B TPEThbIO - Meau. Kakue MeTamibl pearupyiorT ¢
KUCIOTaMu?

(ITlpoBogutes B BBHITSDKHOM 1mKady!) B nBe mnpoOupku Hamuth mo 2-3 M
KOHIICHTPUPOBAHHOW CEpHON KHUCIOTHI. B ONHY M3 HUX ONYCTUTh KYCOUEK LIMHKA, B IPYIYIO -
Kycouek memau. O6e mpoOupku cierka HarpeTb. HaOnromarh BhIIeNeHHE CEpbl U O 3amaxy
OTPENeTUTh BBIICISAIONMICSA Ta3 B IepBOM npoOupke. Kakoit ra3 BbeIIENsSeTcs BO BTOPOM
npobupke?

[IMCbMEHHO OTBETHUT:

1. CocTaBuTh ypaBHEHUS pEaKIMil B3aWMOJICHCTBUS METAJIOB C pa30aBJIEHHON CEepHOM
KUCIIOTOH.

2. CpenaTtb BBIBOJ, KakMe€ METalIbl B3aWMOAEWUCTBYIOT C pa30aBJIEHHOW CEpHOU H
COJISTHOM KHCIIOTaMU.

3. CocraBuTb ypaBHEHHUs peakUuil  B3aMMOJCUCTBHS IMHKA W MEOU C
KOHLEHTPUPOBAHHOMN CEPHOM KUCIIOTOM.

4. CopMmynmupoBaTh MPaBUIIO0 B3aUMOJICH CTBHUS METAJIJIOB C KOHIIEHTPUPOBAHHON CEPHOM
KUCIIOTOH.

Onvim 3. /lelicmeue pa30agnennol u KOHUEHMPUPOBGAHHOU A30MHOU KUCI0Mbl HA
Memanpl.

- (IpoBoxuTh B BEITsDKHOM mKady!) B nBe mpobupku HamuTh 110 2-3 M1 pa30aBIeHHOM
A30THOMW KUCJIOTHI M OMYCTUTH B OJIHY U3 HUX KyCOUEK IIUHKA, B IPYIYIO - Kycouek Meau. Crerka
HarpeTh 00e npoOupku. Habmonate BbiiesieHue rasa.

(IIpoBomutes B BHITSDKHOM ImKady!) B aBe mpobupku HamuTeh 1o 2-3 M
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI U OMYCTUTh B OJIHY U3 HUX KyCOUYEK IIUHKA, B IPYTYIO -
Kycouek Meau. Kakoii ra3 Beiensercs?

[IMCbMEHHO OTBETHUTS:

1. CocTaBuUTh ypaBHEHHUsS pPEAKIHN B3aUMOACHCTBHS IIMHKA W MEAW C pa30aBJIECHHOU
A30THOM KUCIIOTOU.

2. CocTtaBUTh ypaBHEHUS pEaKIU  B3aMMOJCUCTBHS IMHKA W  MEOU C
KOHIICHTPUPOBAHHOM a30THOM KM CIOTOM.

3. CopmynupoBare NpaBUIIO B3aUMOJCHCTBUS METAIOB C KOHIIGHTPUPOBAHHOH H
pasz6asnennoit HNO3.

Onwvim 4. /leticmeue wienouu Ha memasniiol.

B nBe npoOupku HaIUTH 10 2-3 MJI KOHLIEHTPUPOBAHHOTO PacTBOpa Ienoun. B ogny u3
HUX HachlaThb HEOOJbIIOE KOJUYECTBO IMHKOBBIX OINMJIOK, B JIPYI'yl0 - aJIOMHHHEBOTO
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nopomika. Ecnu peakuusi He unet, cierka Harpetb. Korja HauHeTCs MHTEHCUBHOE BbIJICTICHHE
rasa, MOJHECTH K OTBEPCTUSM MPOOUPOK 3aKKEHHYIO JIydMHKY. YTo HabmoxaeTcs?

[IMCbMEHHO OTBETUT:

1. CocTtaBuTh ypaBHEHUS pPEaKUMi B3aUMOJICHCTBUSA LIMHKA U QJIIOMHUHHS C PACTBOPOM
LICJIOYH.

2. Cnenathb BBIBOJI, KAKHE METAJUTBI PEArHpyIOT CO MIIOYaMH.

Onwim 5. Ilonyuenue okcuooe pasznoxicenuem 2UOPOKCUO08.

B npoGupky Hamuth 1 mn pactBopa cyabparta menu (II) u 106aBUTH pacTBOp LIETOYHU 10
obpazoBanus ocanka. ComepuMoe MPOOUPKU HATPETh 0 U3MEHEHHUS IIBETA OCAIKA.

[11CbMEHHO OTBETUTE:

1. Hanmucath ypaBHEHHUS IPOUCXOANMX PEAKLIMIA.

2. OOBSICHUTH HAONIO1aeMbl€ U3MEHEHUSI.

Onvim 6. OmHuowienue 0Kcuoog K ooe.

HeGopImoe Komu4ecTBO OKCH/a KabllHs (Ha KOHYMKE IIAaTelNs ) IOMECTHTh B TPOOHPKY
U MPUIMTHh JUCTUJUIMPOBAHHYIO BOAY J0 pacTBopeHus okcupaa. [lpubGaButh naBe Karm
CIUPTOBOTrO pacTBopa (eHonprarenHa. OTMETUTH OKPACKY pacTBOpa, OOBSICHUTh HAOIIOIEHUS
Y HaIlUCaTh ypaBHEHUE PEaKIUU.

AHaJOTUYHBI ONBIT HPOJENaTh C OKCHJIOM MarHusi, JJsl €ro pacTBOPEHUsS B BOJE
CoJIep>KUMO€e MPOOUPKU HATPETh 10 KUIICHHUSI.

[Mpoxenark TO ke camoe ¢ HeOoMbIMM KosmdecTBOM okcuaa menu (1).

[IMCEMEHHO OTBETUTD:

1. OOBSICHUTD HAOMIOACHHUSL.

2. Hanucarb ypaBHEHHE PEAKLIUH.

3. OOBACHUTD Pa3IMYHOE OTHOILICHUE OKCUJIOB KAJIBLIMSI, MarHus U MeJIu K BOJIE.

Onwvim 7. Bzaumooeiicmeue 0kcu006 ¢ OCHO6AHUAMU U KUCTIOMAMU.

B nBe nmpobupku momecTuTh HeOosbIIoe KoauuecTBO okcuaoB Meau (II) m nunka. B
KXyl MpoOupKy npuiauTh o 3 — 4 mi 30% pactBopa menoun. [IpoOupku Harpers.

B npobupky nomectuts Hebonbmoe KonmuuectBo okcuja meau (II), mobasute 3 —4 mn
pacTBOpa CEpHOM KUCIOThI, COAEPKUMOE MPOOUPKU HArPETh.

[T1ChbMEHHO OTBETHUTE:

1. OOBSACHUTD PA3TMYHOE OTHOIICHHE OKCHJIOB MEHM M IIMHKA K IIEJIOUH.

2. Hanmucats ypaBHEHHE IPOTEKAIOLIECH PEAKIIUH.

Onwim 8. Ilonyuenue pacmeopumozo ocHoeanus.

B ¢apdopoByro yamky HaIUTh 710 MOJIOBUHBI MCTHIIMPOBAHHOM BOJIBI, TPUOABUTH JBE
Kaluli CIIUPTOBOIO pacTBopa ¢eHondranenHa. V3 CKISHKM ¢ peakTMBOM H3BJI€Yb MUHIETOM

KyCOYEK HaTpusl BEIUYUHOM pasMepoM CO CIHMYEYHYIO TOJIOBKY, OCBOOOJUTH €T0
(¢uIBTpOBaNIBHON OymMaroil OT KepoCHHa M OMYCTHTh B YallIKy ¢ BoJod. Habmomare 3a xomom
peaKuuH.

[1MCbMEHHO OTBETHUTE:

1. OOBSICHUTH U3MEHEHHE OKPACKH PacTBOpa.

2. Haniucath ypaBHEHHE peakiuu.

Onwvim 9. Ilonyuenue nepacmeopumozo 0CHOGAHUA.

B mpobupky x 2 M pactBopa cynb(ara amomuHHsS n006aBuTh 0,5 Mi pactBOpa
TUJIPOKCUJIA HATPHUSL.

[1MCEMEHHO OTBETHUTB:

1. Haniucars ypaBHEHUE peakiui.

2. O0OBsACHUTHL 00pa30BaHUE OCAJIKA.

14



JlaGopaTopnasi pabGora Ne 4.
CaoiicTBa XpoMaToB M JuXpoMaToB. KavecTBeHHbIE peakIMy HA KATHOHBI KeJie3a.

HeJb: n0ka3zaTh CBOMCTBA BEIIECTB, 00Pa30BaHHBIX HOHAMH METAJIJIOB.

PeakTuBBI U 060pyA0BaHHE: JUCTHJUIMPOBAHHAS BOJA; 2 H. PACTBOP CEPHON KUCIIOTHI
H2SO04; 6 H. pactBop ruapokcuaa kamuss KOH; kpucrammnueckuit cynbgut Hatpus Na2SO0s; 1 H.
pactBop xpomata kammsi K2CrOs; 2 H. pactBop ruapokcuma kxammss KOH; 8 H. pactBOp
nuxpomara Kaaust K2Cr2O7; mratus ¢ npobMpKaMu; CTEKISHHAS ITal0uKa, pacTBOPHI: conb Fe?*
, comb Fe®*, kpacmas kpomsmas comb K3[Fe(CN)s]; xéntas xpossmas conb Ka[Fe(CN)g],
CTEKISIHHBIE TPYOOUKH, MPEAMETHOE CTEKIIO.

TeopuTHyeckasi 4acTh:

Kenezo obpazyeT aBa psiia OKCUIOB U THUIPOKCUIOB:
* FeO — oxcun xenesa(Il), uepnsrii; Fe(OH)2 — rmuapoxcun xenesa(ll), Oenblit;
MPOSIBJISIIOT OCHOBHBIE CBOICTBA;
* Fe203 — okcup xenesa(Ill), kxpacHo-0ypsiit; Fe(OH)s — ruapoxcup sxenesza(1ll), Oypsrit;
MPOSIBIISIOT aM(OTEpHbIE CBOKCTBA.
CoenHe HHA KeJle3a M MX CBOMCTBA

XHUMHUYECKHE CBOMCTBA COEAUHEHU XKeie3a

Fe2* Fe3*

1. PacTBOpUMEIE COJIM MOHOB *kene3a Fe?t u Fe3* pearupyroT ¢ pacTBopamu Iienodeii mpu
KOMHATHOM TeMIepaType:

FeSO, + 2NaOH = Fe(OH),4 + Na,SO, FeCl, + 3NaOH = Fe(OH),} + 3NaCl

(Oann, (Oyphiit)
B0ICHECT )

2. 'mppoxkcun u okcup xenesza(ll) Berymator B |2. I'mapokeup xenesa(Ill) amdorepen, T.e.
peaxuuto ¢ kuciotamu: Fe(OH)2 + 2HC1 = BCTYMAET B PEAKIIUU C KUCIOTAaMU U
FeCk+ 2H20, FeO + H2SO4 = FeSO4 + H20 KOHIICHTPUPOBAHHBIMU PACTBOPAMH ILIETOYEH:
Fe(OH)s + 3HCI = FeCls +3H:0,
Fe(OH)s + 3NaOH = Nas[Fe(OH)s].
Oxcup xene3a(Ill) pearmpyer ¢ kucioTamu u ¢
OCHOBHBIMH OKCHJIAMU:
Fe203 + 6HCI = 2FeCls + 3H20,

Fe,0,+ Ca0 = Ca(Fe0,),

(poppur
KWIL1mA )

3. 'mapoxcuap! xenesa (II) u (III) paznaratoTcst mpu HarpeBaHUHU:

Fe(OH)2 = FeO+H20 2Fe(OH)3 = Fe203+3H20

4. Katuonsl xxene3a(ll) merko okucnstoTCss KUCIOPOIOM BO3IYyXa MIIU IPYTHMHU OKUCITHTEISIMU
1o katrnonoB xene3a(lll). TloaTomy Genbrit ocamok rTuapokcuaa xxene3a(ll) Ha Bo3ayxe cHavana
pPHOOpETAET 3eNICHYI0 OKPACKY, a 3aTeM CTAHOBUTCS OyphIM, IMPEBPAIIASCH B THAPOKCHT
xenesa(lll):

4Fe(OH), + 2H,0 + O, =4Fe(OH),

RN ) (Oypras)
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1) Ilpu nmoGaBnmenuu K pactBopy xinopuaa >kenesa (III) pactBopa owcenmoui kpossmoti
conu 00paszyeTcst TEMHO-CUHUM 0Ca/IOK (bepaunckas 1a3ypb).

4FeClk + 3K4[Fe(CN)s] = Fes[Fe(CN)s]3d + 12KCI.

DTO KaueCTBEHHAs peaKiys Ha HOHbI Fed*,

2) IIpu B3aumozelicTBUM pacTBOpa cynbdara sxene3a (II) ¢ pactBopoM kpacHoil kpogsaHoi
conu 00pasyercss TEeMHO-CHHUM OCAJIOK (mypHOY1e8a CUHb).

3FeSO4+ 2K3[Fe(CN)s] = Fes[Fe(CN)s]2+ + 3K2SO4.

DTO Ka4eCTBEHHAs PEaKIMs Ha MOHEI Fe??

3) Jlna ob6HapyxeHnus MOHOB Fed* mcmomp3yercs Tamke peakuus ¢ POJAHHIOM Kaius,
IIPU KOTOPOM peaKMOHHAsI CMECh TPUOOPETAET KPACHBIH IIBET:

FeCl+ 3KCNS = Fe(CNS)s + 3KCI.

BrinosHeHue padoThi:

Onwvim 1. Ilepexoo xpomamoe 6 ouxpomamsl u 00pamo.

B npobupky naneite 3-5 kamenb pactBopa xpomata kaynms K2CrOas. 3atem no0aBbTe B
npobupky 3-5 kamenb pacTBopa cepHoil kucnotsl. K conepxumomy npoOupku npudassre 3-5
Kanenb 2 H. pactBopa ruapokcua kanuss KOH. Kak usmenurcs user pactsopa?

Iucomenno omsemums:

1. HamummTe ypaBHEHUs peakinii B MOJICKYISIPHOM ¥ MOHHOM BHU/IE.

Onvim 3. OKuciumenvHbvle C6OIICHMEA OUXPOMAMA KAIUA.

B npobupky Haneite 3-5 kamenb nuxpomara kaius. Jlo6aBbTe B MpoOMpPKY 3-5 Kamenb
CepHOM KHCIOTHI. 3aTeM MpHOaBbTE €Ille HECKOJIbKO KPYMUHOK cynbduTta HaTpus Na2SOs.
HabmronaroTcst 11 u3MEeHEHUs [IBETa pacTBOpa B MpoOHpKe?

llucomenno omsemums.

1. Hanunmre ypaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEAKUMUM METOJIOM
MOJTypEAKII U .

Onovim Ne 4. Kauecmesennoe onpedenenue Fe’* ¢ pacmeopax.

Ha mpemMeTHOe CcTeKIo HaHecTd lkammo pactBopa comu Fe?*. Jlo6asuth 1 Kammo
K3[Fe(CN)s]. OT™MeTbTe XapaKkTepHbIid TPU3HAK PEAKIIHH.

Iucvomenno omseemums:

1. CocraBbTe ypaBHEHUS pEeaKUii B MOJIEKYJIIPHOM U MOHHOM BHUJIE.

2. CnenaiiTe BEIBOJBI.

Onvim Ne 5. Kauecmeennoe onpeoenenue Fe®* ¢ pacmeopax.

Ha mpexmerHoe cTekno HaHecTn | kammo pactsopa coiam Fedt Jlo6asuth 1 kamiro
K4[Fe(CN)s]. OT™MeTbTe XapakTepHbIid TPU3HAK PEAKIIHH.

Iucvomenno omeemums.:

1. CocTaBbTe ypaBHEHUS pPEaKIHi B MOJICKYIIIPHOM W MOHHOM BHJIE.

2. CnenaiiTe BEIBOJBI.
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Tema 1.8. HemeTasibl.
JlabopaTtopnas padora Ne 5.

KauecTrBeHHbBIE peaKu Ha AaHUOHDbI.

Llesb paGoThI: N3y4UTh KAUECTBEHHBIE PEAKIIMY HA AaHUOHBI.
OGopynoBaHue W peakTHUBBI: IPOOHMPKH, HUTpAT cepedpa, XJIOpHUJ HATpHs, CepHas

KUCTIO0Ta, CyibdaT HaTpusl, cyabdaT Meau, xiaopuaa 6apus, Gocdat HaTpus, kKap OOHAT KaTbIUS
(MOpoIIOK), CoNsiHAsl KUCIIOTA.
TEOPETUYECKAS YACTb:

AHMOHBI KIACCH(QHUIIUPYIOT IO PACTBOPUMOCTH COJICH, JHOO IO OKHUCIMTEIBHO-
BOCCTaHOBHTENBHBIM CBOMcTBaM. Tak MHorue annonsl (SO42~, SO3>~, COs%7, Si03%7, F, PO4",
CrO4>~ u nap.) umerot rpynnoBoii pearent BaCk B meliTpanbHol win ciiaboKuCiIon cpene, T.K.
conu Gapusi M 3TUX aHHOHOB MaJl0 PacTBOPUMBI B Boje. ['pynmoBsiM peareHTOM Ha MoHBI Cl,
Br, I, SCN~, CN~, S> u ap. ciayxut AgNO3,

Jns anmonos S?7, SO32%7, NO2~, C2042", urparoumx poib BOCCTAHOBUTENEN, TPYIIIOBLIM
peareHToM Oynmer mnepmanranat kamus KMnOs B kucioit cpeme. ['pynmoBbIM INpH3HAKOM
SIBJISIETCS 00ECIIBEUMBaHUE PAacTBOPA.

OTaenbHBIE HOHBI MOTYT OBITh OOHAPY)KEHBI C MTOMOIIBIO TEX UM HHBIX CIIECIH(UICCKI X
peakuuii. Hanpumep, nipu neiicteuu Ha annonbl CO3?~ CHIIBHON KMCIIOTHI IPOTEKAET PEAKIIHS C
BBIJICJICHHEM ITy3bIpbkoB auokcuaa yriaepona CO2. Cynb¢ua-woH IpH AEHCTBUHM CHIIBHBIX
KHCIIOT TIEPEXOJUT B CEPOBOJOPOJIHYIO KHUCIOTY, KOTOpasi BBIIENISETCS W3 PAacTBOpa B BHJIE
razoo0pasHoro cepoBogopoa H2S.

BbinosiHeHue padoThI:

Onpit 1. Peakuus Ha non CI°
Hanmute B mpoOupky 1-2 mi pacTtBopa xjiopuaa HaTpus U 100aBUTh HECKOJbKO Kalleb
pacTBOpa HUTpata cepedpa. Yto HabmromaeTcs?

2_
OnbIT 2. Peakuua Ha HoH SO,

Hamute B Tpu mpoOupku 1o 1-2 M1 pacTBOPOB: B OJIHY — CEPHOM KHCJIOTHI, B IPYTYIO —
cynbdara HaTpHs, B TPEThIO — cynb(dara meau. B kaxayro nmpobupky n06aButh 1-2 M1 pacTBopa
xiopuaa 6apus BaCl. Yro nabmomaercs?

3-
OnbiT 3. Peaknug Ha HoH PO;

Hamuts B mpobupky 1-2 mut pactBopa ¢ocdata HaTpust 1 100aBUTh HECKOJIBKO Karlejb
pacTBOpa HuUTpaTa cepedpa. OTMETHTH LIBET 0OPA3YIOIIErocs OCaKa.

2_
OnbIT 4. Peaknua Ha MoH CO;

[TomecTuTh B mNpOOMPKY HEOOJBINOE KOJUYECTBO MOPOUIKOOOPA3sHOTo KapOoHaTa
KaJIbIUs U JOOaBUTh COJSTHON KUCIOTHI. UTo Habmonaercs?
KoHTpo/bHBIE BONIPOCHI:
1.Kak nmoapa3aenstoTcss aHMOHbI Ha TPYIIIbI?
2.J1aliTe XapakTepUCTUKY Ka)KI0M IpYyIIlbl aHUOHOB.
3.Yem aHanM3 aHMOHOB OTJIMYAETCS OT aHAJIN3a KATUOHOB?
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JlaGopaTopuasi padora Ne 6.

PeileHue 3Kcrie pUMeHTAJIBHBIX 327124 10 TeMe «HeMeTa/ibI».

Heab padorbl: 3akpernyieHue 3HaHUM Mo Teme «Hemerannbl», 3aKperieHUE yMEHUU
HPAKTUYECKH OCYLIECTBIATH MOC/IEA0BATENIbHbIE IPEBPAILECHHU S BEILECTB.

OGopyoBaHHe W PeaKTHBBI: IITAaTUB C MPOOMPKAMHU, PACTBOPBI COJISTHOW KHCIOTHI,
THAPOKCUA HATpHsl, KapOoHaTa HAaTpus, CYIb(aTa aMMOHHUS, Cyb(aTra HaTpus, XIOpHuaa Oapwusi,
kapOoHaTa HaTpus, Gocdara HaTpus, HUTpaTa cepedpa, Jakmyca, GeHoIPTaIeHHa.

TEOPETUUYECKAS YACTb:

XUMUYECKHE AJIEMEHThI-HEMETaIbl MOTYT MpOSBJISATh KaK OKHUCIUTENbHBIE, TaK M
BOCCTAHOBUTEIIbHbIE CBOMCTBA, B 3aBUCUMOCTH OT XUMHYECKOTO MIPEBPAILCHUs, B KOTOPOM OHHU
NPUHUMAIOT y4acTue.

ATOMBI CaMOro 3JEKTPOOTPULIATETILHOTO AJIeMEHTa — (Topa — HE CHOCOOHBI OT/IABATh
3JIEKTPOHBI, OH BCETZa MPOSBIISIET TOJIBKO OKHCIUTENbHBIE CBOMCTBA, APYTHE DJIEMEHTHI MOTYT
IPOSIBIISITH U BOCCTAHOBUTENBHBIE CBOMCTBA, XOTS HAMHOTO B MEHBIIICH CTENIEHH, YeM METaJUTbI.
HanGonee cUIBHBIMH OKUCIUTEISIMHU SIBISIIOTCA (DTOp, KUCIOPOA M XJIOp, NMPEUMYILIECTBEHHO
BOCCTAHOBUTEJILHBIE CBOMCTBA MPOSIBJIIOT BOJOPO/, O0p, yriepos, KpeMHHH, (ocdop, MBIIIBIK
u temnyp. [IpoMexyrouHble OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA MMEIOT a30T, cepa,
Hom.

B3aumMoseiicTBHe ¢ MPOCTHIMH Bellle CTBAMH

Bzaumooeiicmeue c memannamu:
2Na + Cl = 2NaCl,
Fe + S = FeS,
6Li + N2 = 2LisN,
2Ca+ 02=2Ca0
B OTHX CIIy4asgX HEMETaUIbl MPOSBISIOT OKUCIUTEIbHBIE CBOWCTBA, OHU
MPUHUMAIOT 3JIEKTPOHBI, 00pa3ysl OTPULIATENbHO 3apsHKEHHbBIE YaCTHIIbI.
B3aumooeiicmeue ¢ opysumu nememannamu:
B3aUMOJICHCTBYS ¢ 6000p00OM, OONBIIMHCTBO HEMETAUIOB TIPOSIBISET OKHCIHTEIbHBIC
CBOICTBa, 00pa3ys JieTyure BOJOPOIHbIE COSAMHEHUS — KOBAJICHTHBIE THIPHIbI:
3H2 + N2 = 2NHjs,
H2 + Bro = 2HBr;

B3aUMOJICHCTBYS ¢ KUC/IOPOOOM , BCE  HEMETaUIbl, Kpome  ¢ropa,  MPOSBISIIOT
BOCCTAHOBUTCJIILHBIC CBOI\/JICTBaI
S +02=S0,

4P + 502 = 2P20s;
Opu  B3aUMOJCHCTBUM ¢ ¢pmopom ¢Top  sBISETCS  OKUCIUTENEM, a  KUCIOpOX  —
BOCCTaHOBUTEJIEM:
2F2+ 02 =20F2;
HEMETAIUTBl B3aMMOJICHCTBYIOT MeHcdy c000il, Ooliee DICKTPOOTPUIIATEIBLHBI METaT UTpacT
POJIb OKUCIIUTENS, MEHEe DIIEKTPOOTPUIIATENbHBIN — POJIb BOCCTAHOBUTEIIS:
S + 3F2 = SFe,
C +2Chk=CCl.
BbinosneHue padoThi:
OnbiT 1. Ucnonb3ysi uMeronmecss peakTUBbI, MPAKTHYECKH OCYIIECTBUTH
NpeBpalleHUs BellecTB M0 cJieaylolei cxeme:
a) CuSO4 > Cu(OH)2 > CuCl
0) CaO > Ca(OH)2 > CaCOs
OnbiT 2. B Tpex npo0MpKax HAXOASATCH PACTBOPbI:
a) KapOOHAT HATPHUsl, CUIMKAT HATPU, XJIOPUJI HATPUS;
0) cynbat HaTpHs, ocdaT HATPHS, XITTOPHUT AMMOHHS;
Hcnonp3ys He0OX0IMMbIE PEaKTUBBI, PACTIO3HANTE KaXIbIH U3 PacTBOp.
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Mo

OnbiT Ne 3.
a) [IpoBeauTe KaYECTBEHHYIO peakiuio Ha (ocdaT-moH.
0) [IpoBenuTe Ka4eCTBEHHYIO PEAKITUIO Ha CYJIb(aT-HuOH.

OnbiT Ne 4. Mcnonib3yst He00X0AMMbIe PEeAKTHBBI, OCYLIECTBUTE PeaKIHH 10

cxeMam:
a) Ca?* + CO3? =CaCOs
0) 2H" + Si03%" = H2Si03

KoHTpoJibHbIE BONPOCHI:
Paccuuraiite momspuyto maccy Casz(POa4)2
Omnpenenure MaccoByro 10110 kuciaopoaa B Al2(SOa4)3
Onpenenute Maccy, 00béM 1 KommdecTBO MoJiekyn 0,2 mosb CO2.
Omnpenenure KOJIMYECTBO BELIECTBA, MACCY M KOJIMYECTBO Mojekyn 5,6 i1 HzS.
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Tema 2.2.2. HenipeiesibHbIE YIJI€ BOJOPO/bI.

JlabopaTtopnas padora Nel.
IHonyueHne aneTujieHA U U3yYeHUE €r0 CBOKCTB

Heab: SKcHepUMEHTANbHOE TMONYy4eHHME M HW3ydeHHE CBOWCTB  alleTUJIEHOBBIX
YITIEBOIOPOAOB.

OOopynoBanme:. peakTuBbl, mpodupku, kapoma kampnuss CaC2 (B Kycoukax).
OO6opynoBaHue: ra300TBOJAHAs TpyOKa C OTTAHYTHIM KOHLIOM, OpOMHas BOJa, IEepMaHraHatr
KaJTH .

TEOPETUYECKAS YACTb:

AneTmiieH (MIM 10 MEXIyHApOJHOM HOMEHKIATYpe - 3THH) - 3TO HENPEIENIbHBII
YIJIEBOIOPOJI, TPUHAUISKANMI K KIacCy aJKHHOB. XuUMHUecKas Gopmyna arneruieHa - CoHa.
ATOMBI yrieposia B MOJEKYI€ COCIUHEHBI TPOMHON CBs3bl0. OH SBISETCS NMEPBBIM B CBOEM
romosiorudeckoM psny. IIpencrasisier coboit 6ecriBeTHbIH ra3. O4YeHb OTHEOIaceH.

ITonydyeHue: Bce METO/AbI NMPOMBILIUIEHHOTO MOJYYEHUS aleTUJIEHA CXOIATCS K JBYM
TUIAM: TUIPOJIU3 KapOuJa KalblLHMs W MHUPOJIU3 Pa3NUUHBIX YrieBojoponoB. I[locmemnuit
TpeOyeT MEHBIIMX HHEepro3arpar, HO YHMCTOTA MPOJYKTa JOBOJHHO HH3Kas. Y KapOMIHOTO
MeToaa - Hao0opoT. CyTh MUPOIU3a 3aKITI0YAETCS B TOM, YTO METaH, 3TaH WJIU JAPYroi JIETKUI
YIJIEBOAOPO/I NpU Harpese 710 BbIcoku X TeMneparyp (ot 1000 °C) mpeBpalmaeTcst B alieTHIIEH ¢
BbIJIEJIEHHEM BOJlopoJa. HarpeB MokeT oCyIIecTBATCS 3JEKTPUUECKUM Pa3psIoM, IUIa3MON WK
C)KMTaHUEM 4acTu cbipbs. Ho mpobiiema cOCTOMT B TOM, YTO B pe3yJbTaTe peakuuu MUPOJIN3a
MOXeT 00pa30BbIBATbCS HE TOJBKO AI[ETHJIEH, HO M €Ille MHOXKECTBO Pa3HBIX MPOIYKTOB, OT
KOTOPBIX HEOOXOJNMO BITOCIICICTBUH N30aBISATHCS.

2CH4 — C2Hz2 + 3H2

KapOuHelii MeToJl OCHOBaH Ha peaklMM B3aUMOJICHCTBUS KapOuja Kaublus C BOJOH.
Kap6up xanbplus mosy4aroT U3 €ro OKCH[a, CIUIABJSAS ¢ KOKCOM B 3jekrpornedax. Otcrona u
TaKOM BBICOKMU pacxXoJ]l PHEPTruu. 3aTO YKHCTOTA AlETHJICHA, IMOJy4aeMOTO TaKHM CIIOCOOOM,
kpaiine Beicoka (99,9 %).

CaC2 + H20 — C2H2 + Ca(OH)2

B nabGoparopum amneTuseH TaKKe MOXKHO TMOJYYUTh JIETUIPOrajoreHupOBaHUEM
JIUTAJIOTEHIIPOU3BOIHBIX ATKAHOB C MMOMOIIBIO CIIUPTOBOTO PacTBOpA LICIOYH.

CH2CI-CH2CI + 2KOH — C2H2 + 2KCI + 2H20

BbinosineHue padoThI:

Onbit 1. [TosryyeHue anleTHIIeHA U3 KapOUIa KaJabLMS.

B npobupky HanuBaem 2-3 MII BOJbI, OMyCKaeM KycO4eK KapOuIa KalbIUs U 3aKPHIBAEM
npoOkoii ¢ ra300TBOAHON TpyOkoi. Ilocme okoHuUaHusi ombITa A00aBiasieM 1 Kamio
denondranenna. HaOmomaem OypHOe BbIZIENCHUE Ta3za, mocie nobaeieHus ¢/¢ pacTtBop
OKpAIMBAETCSl B MATHMHOBBIH I[BET.

OnpiT 2. I'opeHne aneTniieHa

[MomkuraeM BBIICISIONMACSA alleTUICH IO Ta300TBOJHOW TpYyOKe. AIETHJIEH TOPUT
KOTITAIMM TJIaMeHEM. Peakiiust KCIob3yeTCsl U CBapKe, pe3ke MeTalia.

OnbiT 3. B3anmojeiicTBue aneTuieHa ¢ 6poMom.

OmyckaeM  BBIIENSIEMBIA  alleTHJIEH uepe3 OpoMHy0 Bomy. bpomHas Boma
obecriBeunBaercs, ¢ oopazoBanuem — 1,1,2,2 — terpabpomaTaH. AIIETHIICH JIETKO MPUCOCIUHSIET
OpoM U3 OPOMHOI BOJIBI, PEAKIIUs SBIISICTCS] KAYECTBEHHOM Ha HEMPEIeIbHBIC YIIIEBOOPOIBI.

OnbIT 4. OKHCIIeHAE aleTHJIEHA.

[IporyckaeM BBIIETSAIONMNA alETUJIEH 4Yepe3 PO30BBIM pacTBOpP. AIETUIIEH JIETKO
okucisiercss pactBopoM - KMnOs — 3Ta peakumsi SBISETCS Ka4eCTBEHHOW Ha HEMPHACIbHBIC
YIJIEBOJIOPO/IBI.

HC =CH+[0] — HOOC - COOH - maBenpHas KUCIOTA.
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KOHTpOJ’lLHI)Ie BOITPOCHI:

1. Kak nonyudaroT aneTuieH B IPOMBIIIEHHOCTH?
2. TlpumeHeHue aneTuaeHa?
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Tema 2.3.1. Ciuptbl 4 G eHOJIBI.

JlabopaTopuasi paGora Ne 2.
XuMHn4yecKue CBOMCTBA CIMPTOB.
Lean padoThl: SKCIEPUMEHTAIFHO MOATBEPAUTH XMMUUYECKHE CBONCTBA CIIUPTOB.
O0opynoBanue: npoOUPKU, PEAKTUBBI, TOPEIIKA.

TEOPETUYECKASA YACTb:

[To mpu4nHE CBOETO CTPOCHHS CITUPTHI MPOSBIISIIOT aM(OTEpHBIE CBOWCTBA: OCHOBHBIC H
KUCJIOTHBIE, JJaJlee IeTAIbHO Ha HUX OCTaHOBUMCH:

. Kucnoruele cBOMCTBa CIHUPTOB MPOSABISIOTCS B CHOCOOHOCTH OTIICIUICHUS
IpoTOHa rujpokcurpynmnsl. [lo Mepe pocta uMHBI yriiepoaHoil nenu, o0beMa ee pajukaia, a
TAKOKE CTEIICHU PA3BETBIICHUS U HAIMYMSA B MOJIEKYJIE JOHOPOB, KUCIIOTHOCTH YMEHBILIAETCSL.

. OcCHOBHBIE CBOWCTBAa CHUPTOB SIBJISIFOTCS OOpAaTHBIMH K HMX KHCIOTHBIM
CBOMCTBAM, TaK KaK OHH BBIPa)KaIOTCS B UX CIIOCOOHOCTH, HA00OPOT, MPUCOETUHUTD TPOTOH.

AJIKOTOIM ¥ TJIUKOJIM MMEIT OCOOCHHOCTh BCTyHaThb B XUMHUYECKUE peaKIuu
3aMElICHNS, OTUIETUIEHUS U OKUCIeHUs. ONUIIEM UX JeTalbHee:

. Peakuuu 3amerneHMs NpoTeKaloT ¢ oOpa3oBaHUEM coJiel (AIKOrojsToB U
[JIMKOJISITOB METAJUIOB), a TAKKE CIIOKHBIX 3(UPOB U TaIOTEHONPOU3BOHBIX.
. Bo BpeMs peakuuii OKUCIEHHS CIOMPTOB OO0pa3yloTCsd OKCOCOEIMHEHUS

(aytbHeTHIBI U KETOHBI).

BoinosiHeHue padoThi:

Omnpit 1. IonyyeHne 3THIIATA HATPUS U €TI0 THAPOJIN3.

I[Monyyenue sTmiara Hatpusa. B cyxyio npoOupky momectuTe 3 Kaljld 3TaHOJIA U
BHECUTE KyCOUEK METATMUECKOTO HATPHUS Pa3MEPOM C PHUCOBOE 3E€PHBIIIKO, MPEABAPUTEITHLHO
OTXKATOro0 OT KepocWHa Ha (uiabTpoBanbHONW Oymare. CoOepuTe BBLACISIONIMIICS BOJIOPO/,
NPUKPBIB MPOOUPKY mpoOKoi. 3aTremM yoepute NpoOKy U OBICTPO MOAHECHUTE MPOOUPKY
OTBEPCTHEM K IIaMeHH Topenkd. CMech BOIOpOJa C BO3AYXOM CrOpaeT C XapakTepHbIM
«IaIOUMM» 3BYKOM.

T'uaponus stunara Hatpusi. OOpazoBaBumMiics B MpoOupKe Oenblii 0cajok 3THiaTa
HaTpUs pacTBOpHUTE AoOaBiieHHEM 2-4 Kamenb 9TaHOJa M BHECHTE B TMOJIYYEHHBIW pacTBop |
KaIluTi0  CIIUPTOBOTO pacTtBopa deHondranenna. Ilocne storo modaBpre 1-2 Karmiu BOJIBI.
OTMeThTE MOSBICHUE MATHOBOI OKPACKH.

OnpiT 2. OKHCIEeHNE ITAHOIA.

B npobupky nomectute 2 Kariu 3TaHojNa, 2 Kariau 5% pacTBopa Auxpomara Kanus u 1
Karull0 pacTBopa cepHOM KHUCIOTHI. [lonmydeHHBIN OpaHXKeBbIi pacTBOP clerka HarpeiTe Hal
MJaMEHEM TOpENKHA JI0 Havajna u3MeHeHHs IBera. OOBIYHO YyKE uepe3 HECKOIbKO CEeKYH/I
MOSBJISIETCS 3eJIEHOBATasi OKpacka, XapakrepHas Ajsi cojieil xpoma. OTHOBPEMEHHO OIyIAeTCs
3amax OT areTalbAernaa (3armnax aHTOHOBCKUX SI0JIOK).

Bonpocui:

1. HanunmTe cxemy peakiiuu OKHCIIEHUS STaHOJA.

2. Kaxkoii okucauTens UCob30BaH B JaHHOM omnbiTe? [1o kKakoMy mpHu3HaKy MOKHO
CYIUTh O MPOTEKAIOIIEH BOCCTAHOBUTEIBHOMN PEAKIIMU ITOTO peareHTa?

Onpit 3. «Ilosryuyenue peHoIATa HATPHSD) .

B npobupky nmomectute 5 kanenb Boabl U 1 Karumio skuakoro ¢enona. K momxydenHnoi
smynbeuu n00aBbTe 3 Kammu 10% pactBopa ruapokcuna Hatpus. denon pactBopsiercs B
ruapokcuae Harpus. Colep:KuMoe MPOOUPKUA COXPAHUTE AJIsl CIASAYIOLIETO OMbITA.

Bonpocui:

1. HanmunmTe ypaBHEeHHE peakud B3auMOJACUCTBUSA (EHONA C THAPOKCHUIOM
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Hatpus. Kakoe cBONWCTBO ()eHOJIA MPOSBIISIETCS B 3TON peakiuu?

2. [Touemy d¢enon B oTAMYME OT 3TaHONA CHOCOOEH B3aMMOAEHCTBOBATH CO
niesnoyamMu?

OnbiT 4. «B3aumMoaeiictBue ¢eHOISITA HATPUS C KUCJIOTAMI» .

K pactBOpy, nomydeHHOMY B omnbITe 3, 1006aBbTE HeCcKOJIbko Kamenb 10% pactBopa HCI.
PactBop B mpoOupke MyTHEET BCIIEACTBUE BBIIEICHHUS CBOOOTHOTO (heHOJa, KOTOPBIM Majio
pacTBOpPUM B BOJIE.

Bonpocuwi:

1. Hanunmre cxemy peakiuu B3aumogerctBus peronsara Hatpus ¢ HCI.

2. Ha ocHOBe npoenaHHOro onbITa 1aliTe CPABHUTEIBHYIO OL[EHKY KHCIOTHBIX

cBocTB (eHoa, Boasl u HCI.

OnbiT S. «bpomMupoBanue ¢eHoJa».

B ipo6upky nomectute 2-3 karau 3% BogHOTO pacTBopa (eHomna u 4-5 xamens OpoMHON
BoJbl. [IpoOupky BcTpsixaute. OOpasyercss XIOMbEBUAHBIN Oenblii ocagok TpubpomdeHona,
00J1aJIal0IIer0 XapaKTepHbIM 3aI1aXxOM.

Bonpocui:

1. HanunmTe cxemy peakiiuu B3auMoJieiicTBUs eHOoNa ¢ OpOMOM.

2. [Touemy OpomMupoBaHue peHOIa MPOUCXOTUT O€3 KaTalu3aTropa, TOraa Kak

0eH30J1 OpoMUpYETCsI TOIBKO B IPUCYTCTBUU COJIEH alTIOMUHUS UITK Kene3a?

OnbiT 6. «IlosrydyeHHE TMITHIOBOTO 3 upa».

B mpoOupky moMecTuTe HECKONbKO Kalleldb 3TaHola, Jo00aBbTe 1 Kamiwo pacTBopa
CEpHOM KHCIOTHI W TOJAOTpelTe Haj IjuamMeHeM Tropenkd. OTMETbTe TMOSIBICHHE 3araxa.
Hanuumre ypaBHEeHHE peakuuu.
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Tema 2.3.3. Kap0oHOBbBIE KHCJIOTHI.

JlabopaTtopnas padora Ne 3.
XuMH4YeCcKue CBOMCTBA KAPOOHOBBIX KUCJIOT.
Lles1b: 5KCIEpUMEHTAIBHO OITBEPIUTH CBOMCTBA KAPOOHOBBIX KUCIIOT.
Oo0opynoBanue: mpoOUPKU, pEAKTUBBI, TOPEIIKA.

TEOPETUYECKAS YACTD:

Kap0oHOoBBI€ KHCJIOTBI - OPTaHHYCSCKHE BEIICCTBA, MOJICKY/IEI KOTOPBIX COJIEPIKAT OJHY
WM HECKOJIbKO KapOoKcHIbHBEIX Tpymm. KapOokcuisHas rpymma (cokpamenno —COOH) -
(yHKIIMOHAJIBHAS TpylIla KapOOHOBBIX KHCIIOT - COCTOUT H3 KapOOHWJIBHOM TPYIIIBI H
CBSI3aHHOM C HEM TUAPOKCHUILHOW rpymmbl. 1o yuciy KapOOKCHIBHBIX TPYIIT KapOOHOBEIE
KHACIIOTHI JICJSATCS Ha OJHOOCHOBHBIC, ABYXOCHOBHBIC M T.1. OOm@as ¢hopmyia 0JHOOCHOBHBIX
kapOoHOBBIX KHCIOT R—COOH. [lpumep ABYXOCHOBHOH KHCIOTHI - IABENEBas KUCIOTa
HOOC—COOH.

BbinosineHue padoThI:

Onpit 1. [Incconnanmsi KapoOHOBBIX KHCJIOT.

B mepByro mpoOHMpKy MOMECTHUTE KaIllsIl0 YKCYCHOW KHCJIOTHI. BO BTOpYIO - HECKOJIBKO
KPUCTAJUTMKOB OEH30MHOM KHcIOThl. B kaxkayro nmpoOupky nobGaBeTe Mo 3 - 5 Kamelb BOJBI.
Bropyto mpoOupky cierka HarpeiTe Ui YCKOPEHHWs pacTBOpEeHHsI OeH30iHOoW kucioTel. [lo
OJIHOM Karulie MOJy4EeHHBIX pPacTBOPOB IOMECTHTE Ha CHHIOI JIAKMYCOBYIO Oymary, OTMEThbTe
M3MEHEHMUS OKPACKH.

OnbiT 2. OOpa3oBanmne cojieii. B3amMopaeiicTBHe YKCYCHOl KHMCJOTBI € OKCHIAOM
meau (II).

B npoOupky momectute HemHOro mnopoimka okcuna menu (II) m mobaBbre 5 Kamenb
pacTBopa yKCyCHOW KHCIOTHI. [Ipobupky cierka momorpeitte. OTMEThTE U3MEHEHUS OKPACKH,
HaIMIIMTE CXEMY PEAKIIUU.

OnbiT 3. B3aumoaeiicTBre CTeapuHOBO M 0JIEMHOBOH KHCJIOT CO LICJ109aMHU.

B oany npobupky nmomecTuTe HEMHOIO CTEApUHOBOM KUCJIOTHI, a B APYryro 4-5 Kamemnb
OJICMHOBOW KHUCIOTHL. B 00e mpobupku nobaBbre mo 2-3 M AUCTHIIMPOBAHHOM BOIBI U
BCTPSIXHUTE, a 3aTeM B 00e mpoOupku nobaseTe 1mo 1- 2 ma 20% pacTtBopa THIpOKCUIA HATPHSL.
Hanunmrte ypaBHEHUS pEaKIUu.

HemHoOro momydeHHBIX pacTBOpPOB MOMECTUTE B JABE MPOOHPKU, A00aBbTe MO 2-3 M
JTMCTUJUTMPOBAHHON BOABI U BCTpsixHUTE. K 00pa3zoBaBIeMycs MEHUCTOMY PacTBOpPY 100aBbTe
mo 1-2 My W3BECTKOBOW BOJIbI, BCTPSXHUTE, OTMETHTE OOpa3oBaHWME oOcajkoB. Hamummre
YPaBHEHHUSI PEAKLIH.

OnbiT 4. OTHOLIEHUE 0JIEUHOBOI KUCJIOTHI K e HCTBHIO OPOMHOI BOJbI U PACTBOPY
NepPMAHIAHATA KAJIMsA.

B nBe npobupku HaneiiTe no 1 M oenHOBOM KUCIOTHI. B oHy no6aBbTe 1 M1 6pomMHOK
BO/JIbI, & B JPYT'YIO - CTOJIBKO K€ pa30aBICHHOIO pacTBOpa rnepManraHara kainus. O0e mpooupku
BCTpsixHuTe. OTMEThTE U3MEHEHHSI OKpacKu pacTBOpoB. Kakue cBOCTBA OJEMHOBOW KUCIIOTHI
JTIOKa3bIBAIOT 3TU PEAKIIUU?

KoHTpoJibHbIE BONPOCHI:

1. HasopuTe na6opaTopHBIii CIOCOO MOMYyYEHHsI YKCYCHOM KUCIOTH. Hanummre ypaBHeH e
peaKumu.
2. Kakue cBOICTBa YKCYCHON KUCIOTHI MPOSBISAIOTCS IIPH B3aUMOJEHCTBUM €€ C MArHUEM.
Hannnmre ypaBHEeHHE peakuuu.

3. Kakyio peakiuio NIpuMeHsIOT a1s yfaaneHus monos Fe(Ill) u3 pactBopa. Hamummre
YpaBHEHUE PEAKIUH.
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4. Kakue 0cOOEHHOCTHM B CTPOGHHM MMEET MypaBbuHas Kucinora? Hanmummre ypaBHeHUE
peakiuii cepeOpsHOro 3epKajia, OKUCICHUE MEePMAHTaHATOM Kajus U Pa3IOKEHHUs MypaBbUHOM
KUCJIOTHI.

5. CpaBHHTE KUCIOTHBIE CBOHCTBA IABENEBOH KUCIOTHI M YyKCycHO#. Kakas kuciora
cuinpHee?
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Tema 2.3.5. YriaeBoanl.

JlabopaTtopnas padora Ne 4
XuMHYeCcKue CBOMCTBA IVIIOKO03bI, CaXapo3bl, KpaxmaJa.

Iesb: U3yduTh CBOMCTBA INIIOKO3bI, Caxapo3bl M Kpaxmara.

OGopynoBaHue: IITaTUBBI, MPOOUPKU, TPOOUPKOJEPIKATENb, CIUPTOBKU, TIIMLEPHH,
THAPOKCU] HaTpusi, pactBop cyinbpara meau (II), moacomHedyHOE Macimo, TBEPAbIA JKUBOTHBIM
XKHUp, OpOMHAas BOJa, TIIOK03a, KpaXMalbHbIN KiehcTep.

TEOPUTUYECKAS YACTb:

YraeBoabl - KUCIOPOACOAEPKALME OPraHMYECKUE BEILECTBA, B KOTOPBIX BOJIOPOA U
KUCIIOPOJ, HAaxOJATCsA, KaK MpaBuiIo, B COOTHOmeHWH 2:1 (Kak W B MOJIEKYJE BOJIbI).
OOmas popmyna GonbumHCTBa yriieBoaoB - Cn(H20)m. Ho atoii oOweit Gopmyne oTBevaroT u
HEKOTOpbIE JIpyIH€ COEAMHEHUs, He sBistounmecs yrieBogamu, Hanpumep: C(H20) to ects
HCHO wumu C2(H20) to ectb CH3COOH.B nuHelinsix GopMax MOJIEKYa YIIIEBOJOB BCETa
NPHUCYTCTBYET KapOOHUIBbHAS rpynma (Kak TaKoBas, WJIM B COCTaBE allbJeruIHOM rpynmsl). 1 B
JUHEHHOM, M B IMKIMYECKOH QopMax MOJEKYl YIJIEBOJOB MPHUCYTCTBYIOT HECKOJIBKO
THAPOKCHIIBHBIX Tpymil. [losTomMy yrieBosbl OTHOCAT K ABY(DYHKIIHOHAIBHBIM COEIMHCHHUSIM.
YrneBonbl MO WX CHOCOOHOCTH TUIPOIM30BAThCS JENSATCS HA TPU OCHOBHBIX TPYIIBI:
MOHOCAaXapu/ipl, JUcaxapuibl U TMojucaxapuisl. MoHocaxapuabl (Hampumep, INIOKO3a) HE
TUJIPOJIU3YETCS, MOJIEKY/Jbl JMcaxapuoB (HampuMep, caxapo3bl) TUIPOIU3YIOTCS C
o0Opa3oBaHuEeM JBYX MOJEKYI MOHOCAaXapHJ0B, a MOJIEKYIbl TMOJUcCAaXapuIoB (Hapumep,
Kpaxmaia) THAPOIU3YIOTCS ¢ 00pa3oBaHWEM MHOKECTBA MOJICKYJI MOHOCAXapHIOB.

Monocaxapuabi: Ecnu B tnHelHOM GopMe MOJIEKYIIBl MOHOCaXapu/ia €CTh albJACeTHIHAS
rpymma, TO TaKOW YIJIeBOJ OTHOCUTCS K alb03aM, T. €. MPEJACTaBIsieT co00i anbIeruoCnupT
(ampa03y), eciiu xKe KapOOHUJIbHAS TPYIINa B JIMHEHHON (opMe MOJIEKYIIbI HE CBS3aHa C aTOMOM
BOJIOPOJa, TO O3TO KeTOoHO cmupT (kero3a). Ilo yumcny aromoB yriepoga B MOJIEKyJe
MOHOCAXapu/ Ikl IENATCS Ha TPpUO3bl (n = 3), TeTpo3bl (n= 4), MeHTO3kl (n=5), rekco3bl (n= 6) u
T.1. B mpupone wame Bcero BCTpeYarOTCs MEHTO3bI M Tekco3bl. Ecnu B nuHeEHHON dopme
MOJIEKYJIbI TEKCO3bl €CTh albJeTHAHAs TPYIIa, TO TaKOH YITEeBOJ OTHOCUTCS K ajbJIOTeKCO3aM
(HampuMep, TIIOKO3a), a €CIIM TOJNBKO KapOOHWIIbHAs, TO - K KETOrekco3aM (Hampumep,
bpyKTO32).

Jucaxapuapl: K AucaxapujiaM OTHOCST caxapo3y (TPOCTHUKOBBIA WM CBEKIOBUYHBIN
caxap ), JJakTo3y (MOJIOYHBIN caxap). MoJeKybl AUCaxapyua0B THAPOIU3YIOTCA ¢ 00pa3oBaHUEM
JIBYX MOJIEKYa MoOHocaxapumoB. Caxapo3a TpeacTaBisieT co0OM mucaxapuj, oOpa30BaHHBIN
TITIOKO301 U (DPYKTO30iA.

Monexkynsapaas ¢opmyna caxapossl — C12H22011. O6pa3oBanue caxapo3sl IPOUCXOAUT B
KIeTKaX pacTeHUuM mon nerictBueM gepmentoB. B 1953 rony dpanmysckum xumukom P. Jlembe
BIIEpBbIe B JaOOPAaTOPHBIX YCIOBHUSAX OBIT OCYIIECTBIEH CHHTE3 Caxapo3bl, KOTOPBIN
COBPEMEHHMKH Ha3BaJIU «IIOKOPEHUEM DBEPECTa OPraHUYECKOW XUMUM.

B mpoMmbIlUIeHHOCTH caxapo3y MOJy4aloT M3 COKa CaXapHOTO TPOCTHHKA, CaxapHOM
CBEKIIBI M HEKOTOPBIX JIPYTUX PACTEHUII.

Caxapo3za mpeCcTaBisieT cO00M XOpOIIO pacTBOPMMOE B BOJIE O€N0€ KPUCTATTMYECKOE
BEILIECTBO U UMEET CJIaJIKHIl BKYC.

XHUMUYECKUE CBOMCTBA Caxapo3bl

Caxapo3a He Ta€T peaKkunu «cepeOpsSHOTO 3epKaiay. Y caxapo3bl COXPaHSIOTCS CBOHCTBA
MHOTOATOMHBIX CIIUPTOB, OHAa OOpa3yeT pPAacTBOPHUMBIE B BOJE caxapaThl C T'MJIPOKCHUIAMH
METaJJIOB, B YACTHOCTU C TMAPOKCUIOM KaJbLUsA. DTa PEaKUMsl UCIOJIb3YETCS JJIsl BBIIACICHUS U
OUMCTKHU Caxapo3bl Ha CaxapHbIX 3aBOJIaX.

[lpy HarpeBaHMHU BOJHOTO pPAcCTBOpPA Caxapo3bl B MPUCYTCTBUU CHIIBHBIX KHCIIOT

POMCXOTUT €€ THAPOJIN3 ¢ 00pa30oBaHUEM PABHBIX KOJMUYECCTB TIIFOKO3bI M (PPYKTO3HI.
C12H22011 + H20 — CsH12056 (rimroko3a) + CeH1206 (ppykrosa)
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[TonyyeHHasi cMech Ha3bIBAE€TCS HHBEPTHBIM CaXapoOM U UCTIOJIB3YeTCs i1 IPOU3BOACTBA
KapaMenu, [OJCJIAIMBAaHUs MHUIIEBBIX IMPOAYKTOB, IIOJY4EHMS HCKYCCTBEHHOIO MEna,
IIPOU3BO/ICTBA MHOTOATOMHBIX CIIUPTOB.

BbinosiHeHue padoThI:
1. PacTBOpeHMe IJIMIIEPHHA B BOJe M B3anmojeiicTBue ¢ ruapokcuaom meau (I1).

Haneiite B mpobupky 1 cm® mmmepuHa, m00GaBbTE CTOJNBKO K€ BOABI M BCTPSXHHMTE.
3arem no6aBbTe B 2-3 pasa Ooinbiue Bojbl. Ilepemeraiite copepxumoe mpoOUPKH.

B nmpoGupky maneiite 1-2 ¢cM® pacTBOpa I'MApOKCHAA HATPUS U 100aBBTE HECKOIBKO
Kamesb pactBopa cyiabdara meau (II).

K o6pasoBaBmiemycsi ocaaky 100aBbT€ HEMHOTO TIIIMIIEPHMHA M IEpeMellaiiTe CMech
CTEKIISIHHOM MaJIOYKOM.

CrenaiiTe BBIBOA O pacTBOPMMOCTH IIMLEpUHA B Boje. Hamummre MonekynspHoe U
KpPaTKO€ HOHHO-MOJIEKYJISIPHOE YpaBHEHMS J3ToM peakuuu. OTMETbTE, KaKue€ H3MEHEHUs
npousonum. CaenaiTe COOTBETCTBYIONMNA BBIBOJ O CBOMCTBAX ITTUIIEPUHA.

2. CBolicTBa YKCYCHO# KHMCJIOTHI, 001IIMEe €O CBOMCTBAMM MUHEPAJIBLHBIX

KHCJIOT.

Pa36aBpTe YKCYCHYIO KHCIIOTY HAIlOJIOBHHY BOJIOM W paslieiTe B 4eThIpe MpoOupku. B
NepBYI0 MPOOUpPKYy BHEcUTE 1-2 Kamim pacTBOpa Jlakmyca (OTMEThTe I[BET WHJMKATOPA), 3aTeM
HeHTpanu3yiiTe KUCIOTY pPacTBOPOM IMIeJo4Yr. Bo BTOpylo mpoOupKy 100aBbT€ HEMHOTO
MOPOIIKA MarHus, B TpeThlo — okcuna menu (I1), a B ueTBepTyro — KapOOHaTa HaTPHSL.

OtMmeTbTe LBET MHAMKATOpa B 1-oif mpobupke. CocTaBbTe MOJHBIE U KpaTKWe MOHHO-
MOJIEKYJIIPHBIE YPaBHEHMS PEaKIIUii.

CrenaiiTe BBIBOJI O CBOMCTBAX YKCYCHOW KHCIIOTHI.

3. Jloka3aTe/JIbCTBA HeNpe/ieJIbHOI0 XapaKTepa KUAKOI0 Kupa.

B onmny mpobupky nHaneiite 1-2 cM3 mOACONHEYHOrO Macia, BO BTOPYIO MOMECTHTE
KycO4eK TBEPJOTo >KMBOTHOTO KHpa M HarpeiTe ee 0 pacruiaBieHus kupa. K comepxumomy
KaXI0H MpoOUpKU 100aBbTe HEMHOTO OPOMHOM BOJBI U BCTPSXHUTE CMECH.

OtMmeTrpTe, B Kakoll u3 mnpoOupok OpoMHas Boaa obecuserwsiack. O dYeMm 3TO
cBuserenbeTByeT? CocTaBbTe ypaBHEHUE PEAKIINH.

4. BzanmopaeiicTBue IVTIOKO03bI U caxapo3bl ¢ ruapoxkcuaoM meau (II).

Haneiite B mpoOupky 2 cm3 pacTBOpa rMApoKcHJa HaTpus U NnpubaBbTe HE Oosiee Tpex
karnenb pactBopa cyiabdara memu (II). K cexenpuroroBienHomy ruapokcuay meau (II)
no6assTe 1 cM3 pacTBOpa MNIIOKO3bI. BeTpsixHuTE CMECh.

HarpeiiTe conep:xumoe mpoOupKH.

UYro BBl Habmogaere? Yto nokasbiBaeT MaHHBIN onbIT? Kakue coemuHeHus BCTYMAaOT B
aHanoruyHyro peakuuto? Kakue m3meHeHnus Bbl HaOmogaere? O 4eM OHU CBUJIECTEIIBCTBYIOT?
Kakne BemectBa mpu HarpeBanuu c¢ ruapokcugom menu (II) Bemyr cebs aHamoruyHbIM
o0pazom? CocTaBbTe ypaBHEHHUE PEAKIIMH TIIIOKO3bI ¢ ruapokeuioM Meau (II) mpu HarpeBanuu.

S. KayecTBeHHasi peakMs Ha KpaxmaJl.

K 0,5-1 cM3 kxpaxmanpHOTO KIeWcTepa B MPOOHMpPKE 100aBbTE KaIlJII0 CIHPTOBOTO
pacTBOpa ona.

HarpeiiTe nmomy4eHHyr0 CMeCh KpaxXMaJbHOIO KielcTepa ¢ nogoM. Hanecure HeCKonbKO
Karejb CIIMPTOBOTO pacTBOpa Ho/Aa Ha KycodeK xiieda W Ha cpe3 KITyOHs KapTodes.

Yro Bl HabmoxaeTe? Kakue nuaMeHeHus npoucxosar? BoccranaBnuBaeTcst In MpexHsIs
OKpacka npu oxnaxacHuu? O0bsicHuTe Habmo1aeMoe siBjieHrue. YTo BbI HaOmogaeTe?

KoHTpo/ibHbIE BONIPOCHI:

1. MonexynspHas ¢opmyna caxapos3sl — C12H22011.

2. Caxapo3a umeer 0oJiee CII0KHOE CTPOSHHUE, YeM TITF0K03a.

3. Hammune THIPOKCHIIBHBIX TPYNI B MOJIEKYJE Caxapo3bl JIETKO ITOATBEPXKIAeTCS
peakiuei ¢ rIpoKCHIaMi METaJlIOB.
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4. UuopmanmoHHoe olecnievyeHUe 00yueHuUsI

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHuil, UHTepHET-pecypcoB, J0MOJHUTEIbHOM
JIUTEePATYPHI.

1.

2.

3.

OcHOBHBIE HCTOYHHUKH:
Apremenxo, A. .M. Opraanyeckas xumus: yaeOHUK / Apremenko A.M1. — Mocksa: KaoPyc,
2018. — 528 ¢. — (CITIO). — URL: https://book.ru/book/924050. — TekcT: 3MEKTPOHHBIN.
I'muuka, H.JI. O0Omas xumus. : yueonoe nocooue / I'muuaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 ¢. — (CIIO). — URL.: httpsi//book.ru/book/932114. — TekcT: 27AEKTPOHHBIMN.
I'muaka, H.JI. 3agaun u ynpakHeHus nmo oOmei xumuu: yaeOnuk / I'muaka H.JL u mp. -
MockBa: KuoPyc, 2018. - 240 c. - URL: https://book.ru/book/924119. - Tekcr:
AJIEKTPOHHBIM.

JlomoTHUTEIbHbI€ HCTOYHHKH:
Epoxun HO.M. Xumus [Tekcr|: yueO. O CTYIEHTOB VUPEKIACHHH CpeaHero mpod.
obpazoBanus / FO. M. Epoxun. - 16-e u3m., crep. - M.: Akanemus, 2013 [2011]. - 400 c. -
(CIIO. O0meobpa3zoBaTeabHble TUCIAILINHEL).
Pymuruc T'.E. Xumnsga. Opraomueckas xumus. 10 wracc [Texkcr|: vyue0. mis
00111e00pa30BaTEIBHBIX YIPSKACHUM C IPUIL. HA ANMEKTPOH. HOCUTENIe: 0a30BbIi ypoBeHB / I
E. Pymutuc, ®. I'. ®enpaman. - 13-e u3g. - M.: IIpocsemenue, 2009. - 192 c.: uin.
Crace, H. @. CrpaBounuk 1mo oOILEH M HEOpraH MYeCKON XUMHU [DIEKTpOHHBIA pecypc] :
yuebHOe nmocooue / H. @. Crace. — DIIEKTPOH. TEKCTOBBIE NaHHBIE. — ToMCK : ToOMCKHi
MONMUTeXHUYeCKkud  yHuBepcuter, 2014, — 93 c¢. — Pexum gocryna:
http//www. iprbookshop.ru/34718.html .
Xumug B Tabimmmax u cxeMmax [DinexrpoHHbIi pecypce] / coctr. E. JI. KacatukoBa. —
OnekTpoH. TekcTtoBeie naHHble. — CII6. : Bukropus mmioc, 2013. — 89 ¢. — Pexum
nocryna: http//www.iprbookshop.ru/17887.html .
Tabpuensa O.C. Xumus: oprag, xumus: yue0. mrst 10 w1 o0meo0pa3oBar. yYpeXIeHUNH C
yrayout. usydenueMm xumun / O.C. I'abpuensn, U.I'. Ocrpoymos, A.A. Kapnosa-M, 2015.
I'a6puensa O.C. O6mas xumud: yde6. 1 11 xi1. o01meo0pa3oBaT. YIpeK ICHUN ¢ yriyoIl.
n3yaenreM xumuu / O.C. I'abpuensa, N.I. Octpoymos, C.H. ComoBreB, @.H. Mackaes -
M., 2005.
IMa6puensa O.C, Bonosuk B.B. Equnsiit rocynapcrBennsiil sx3amen: Xumusi: CO. 3aganuit
U ynpaxHeHui. - M., 2010.

HNuTepHeT- pecypebl:
Wutepuer-pecypc  httpsi//resh.edu.ru/
HurtepHer-pecypce. https//elearning.academia- moscow.ru/

Caiit npenogaBareneid xumuu http//lidijavk.ucoz.ru/index/0-2

Caiit npenogaBateneii xumuu http://ok-marchukowa. narod.ru/index/0-8,
Yuebusiit mopran xumuku PYJIH http://web-local.rudn.ru/web-local/prep/rj/index.
Caiit xumuku Poccun http//chem-teacher.ru.

DIEKTPOHHBIHN yueOHO-METOAMYECKHH KypHa «XuMus» https//my.1september.ru

No ks~ wbdhE

28


https://book.ru/book/924050
https://book.ru/book/932114
https://book.ru/book/924119
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/17887.html
https://resh.edu.ru/
https://elearning.academia-moscow.ru/
http://lidijavk.ucoz.ru/index/0-2
http://ok-marchukowa.narod.ru/index/0-8
http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1906&p=22978
http://chem-teacher.ru/
https://my.1september.ru/

		2021-04-15T13:58:53+0300
	Шаталов Олег Александрович




