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Meroanueckre PEKOMEHIAIMKU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX PaboT TIo
mucuuiuinHe  «EctecTtBo3HaHue» (pazaen «XuMmus») s o0ydarolmuxcs 1o
crienanabHoCTH 44.02.02 IIpenogaBanre B HAYaJbHBIX KJlaccax.

Metoauueckue  peKOMEHJAIMM  pa3paboTaHbl € LEIbI0  OKa3aHUsA
METOJUYECKOW IMOMOILIM OOydYaromuMcsl Uil CaMOCTOATEIbHOM IMOATOTOBKHU K
BBITNIOJIHEHHIO JIA0OPAaTOpHBIX paboT mo aucuumiuHe «EctecTBo3HaHue» (pasnen
Xumus). B HHX COOEpKHUTCS M3J0KEHHE OCHOBHBIX MOMEHTOB TEXHHUKHU
0e30macHOCTH B J1a0OpaTOpUM, TEOPETUYECKUI MaTepual U BeCh JaO0OPATOPHBIMA
PaKTUKYM.
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Bsenenue

B pesynbrare ocBoeHuUsi pazjiena «XUMHs» B Kypce y4eOHON IUCIMILIAHBI
«EcrecTBO3HaHME» 00y4aIOMUNCS JOIKEH YMETh:

- MPUBOJUTH MPHUMEPHI AKCIIEPUMEHTOB W HaOIIOJEHUM, 00OCHOBBIBAIOLIUX
3aBUCHMOCTh CBOMCTB BEILIECTBA OT CTPYKTYpPbI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOM pEAKIMU OT TEMIIEPATYPhI U KaTaIu3aTOPOB,

- BBIABUTATh TUIIOTE3bl U MpEJararh MyTH UX MPOBEPKH, AENATh BBIBOJBI HA
OCHOBE IKCIIEPUMEHTAIBHBIX JaHHBIX, IPEICTABICHHBIX B BUE Ipaduka, TaOIUIIBI
WJIM TAarpamMMBbl;

- paboTaTb C €CTECTBEHHO-Hay4yHOW HHQOpMAIMeH, coaepkamecs B
coobmenusix CMU, wuHTEpHET-pecypcax, Hay4HO-TIONMYJSIPHONW JUTEepaType:
BJIAJICTh METOJAMH IIOMCKA, BBIACIATH CMBICJIOBYKD OCHOBY W OLICHHMBATh
JIOCTOBEPHOCTh HH(POPMALINH

- HCNOJNb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHHUA B IPAKTHUECKOH
NESATEIbBHOCTY M TOBCEIHEBHOM KHU3HU JUIsi O€30MacHOr0 HCIHOJIb30BaHUS
MaTEepUajIoB U XMMUUYECKUX BEIIECTB B OBITY.

B pe3ynpraTe XuMuu o0y4aromuiics 10JKEH 3HaTh:

-CMBIC]I TIOHSATUI: €CTECTBEHHO-HAYYHBIM METOJ] TO3HAHUSA, XHUMHYECKas
peakums, MAaKpOMOJIEKYJIa;

- BKJIQJ] BEJIIMKUX YYEHbIX B (POPMHUPOBAHHME COBPEMEHHOW €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MUPA.

CormacHo pabodyeil mnporpaMMe Ha BBINOJIHEHUE JA0OPATOPHBIX pPadOT
OTBOAUTCS 12 4acoB Mo CIAEAYIOIIUM TEMAM:

1. 'eneTnueckas CBsA3b MEXY KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUN

2. BzanMopeiicTBre METalIoB ¢ PAaCTBOPAMH KHUCIIOT U COJIEH.

3. @aKTOpHbI, BIUSIONIUE HA CKOPOCTh XMMHUYECKOHN pPEeaKIInu.

4. CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMH MHUHEPAIBbHBIX
KHCJIOT.

5. KauecTBeHHbIE peakIIMi HA MHOTOATOMHBIE CITUPTHI U YTIIEBO/IBI.

6. PactBopenue 6enkoB B Bojie. OOHapy)eHUE U JIeHATypaIus OEIKOB

Mertoanyueckue peKOMEHIAIMU coaepkaT 6 Ja0opaTopHBIX pabOT MO BCEMY
pazmeny «Xumus». llpexxne dYem mnpucTynuTh K J1abopatopHoil pabore,
HEOOXOIMMO O3HAKOMUTHCA C JA0OPATOPHBIM O0OPYIOBaHHEM, C METOIUKOMN
MPOBEICHHUS] OCHOBHBIX JAOOPATOPHBIX Olepanui, ¢ TMpaBUIaAMH TEXHUKH
0e30MacHOCTH NPHU ATOM, a TAKKE TEOPETUYECKUM MaTepuajoM IO ATOW TeMe,
KOTOPBIM TPUBOAUTCA K Kaxaou mabopaTtopHoi pabdote. Ilociie BbImoNHEHUS
paboTbl MHCBMEHHO OTBETUTh HA BONPOCHI JJIsi CaMOKOHTpois. OTyer 1o
7ab0paTOpHOI pabOTEe BBIMOJIHSAETCS B TETPAAM Uil BHIIOJHEHHUS J1a00paTOPHBIX
paboT U ciaercs B TEUEHUE MATU JTHEW; JJIA 3alUThl padOThl HY)KHO MUCbMEHHO
OTBETUTH Ha BOIIPOCHI B KOHIIE KAXKIOU pabOTHI.



Pasnen 1. Texnuka 0e3omacHOCTH Ipu padoTe B J1a0OpaTOPUH XUMHHU

1.1. OO0mue npaBmiia npoBeeHus1 padboT

Kaxxnomy ctyaeHty, paboTtaromemMy B 1aOOpaTOpHH, MPEIOCTABIACTCS MECTO,
KOTOPOE€ OH JIOJKCH COJEP)KaTh B TOPSAKE M YUCTOTE. [Ipy BBIMOJHEHUH pabOTHI
HE 3arpoMoXKaaiiTe pabodee MeCTO JWIIHHUMH IpeaMeTraMu. lIpu BBITIOTHEHUH
71a60paTOpHBIX PabOT HEOOXOIUMO CTPOTO COOIIOATh CICAYIOIINE TTPABHIIA:

1. 3ampemnieHo MPOBOAUTH OMBITHI B TPSI3HON MOCY/AE, a TaKXKE MOJIb30BATHCS
JUISL TIPOBEJICHMSI OIBITOB BEIIECTBAMH U3 CKJISHOK 0€3 JTHKETOK WU C
HEepa300pUYMBOI HAAMHKCHIO.

2. Henw3st BeITMBATH M30BITOK PEAKTUBA U3 MPOOMPKH OOPATHO B PEAKTUBHYIO
cksHKY. Cyxue coim HaOMparOT YUCTHIM IITATETIEM HITH JIOKECUKOH.

3. Ilocne OMNBITOB OCTAaTKM METAJJIOB B PAKOBMHY HE BBIOpAachIBalOT, a
cobuparoT B 0aHky. Jloporocrosiiue peakTUBBI (Hampumep, OCTaTKU COJIeH
cepebpa) coOMparOT B CIEHHATBHO OTBEJICHHYIO Iocyay. Hemnb3si BbLIMBaTH B
PAaKOBHHY OCTaTKH pPAacCTBOPUTENCH, TOPIOYUX BEIIECTB, PEAKIMOHHBIE CMECH,
pacTBOpbl KHUCIOT, WIENOYeH W Jpyrux BpeAHblx BemecTB. OHHM  JOJKHBI
COOMpAaThCS B CIIEHUATBLHYIO TTOCYTY («CIIMB OPraHUKW» U «CIIUB HEOPTAHUKNY).

4. CtyneHTaM KaTeropuyecKd 3ampeniaetcsi 0e3 paspelieHus: mpenojgaBaTess
MPOBOJIUTH KaKUE-TUOO OMBITHI, HE OTHOCSIIHUECS K IaHHON paboTe, Uil U3MEHSTh
MOPSITOK ITPOBEACHHMS OITBITA.

5. Ilepen yxomoMm u3 1abopaTopun peKOMEHIYETCS THIATEIBLHO MBITh PYKH.

1.2. IlpaBujia TeXHUKH 0€30MACHOCTH

1. U30eraliTe HEMOCPEACTBEHHBIX KOHTAKTOB KOXH, TJIa3 M JIbIXaTEJbHBIX
nyTed ¢ xumMukatamu. Ha 3aHSITHSIX TOCTOSIHHO HOCHUTE J1aO0OpaTOpHBIM Xanar.
Kpome Toro, ecnu y Bac JJIMHHBIE BOJIOCBHI, MX CJEAYyET aKKypaTHO MpHUOpaTh,
4TOOBl OHHM HE MOTJM COINpPHUKACAThCS C HarpeBaTebHBIMU IMPUOOpaMHU,
peaKkTUBaMH | T.1I.

2. Bce paboTel ¢ SOOBUTBIMH M CHJIBHO TNAXHYIIUMHU BEIIECTBAMHU, C
KOHIIEHTPUPOBAHHBIMUA PACTBOPAMH KHUCIIOT, IIEJIOYEH, a TaKKe yHmapuBaHUE UX
pPacTBOPOB CIEAYET MIPOBOIUTH TOJIHKO B BBITSDKHOM TTKady.

3. 3menbueHne TBEPIbIX BEMICCTB, NAIOIIMX €IKYIO MbUIh (IIeJI0uei, N3BECTH,
Woga w gnp.), pazbaBieHUE KOHIICHTPUPOBAHHBIX KHUCJIOT U  UIEJOYCH,
MIPUTOTOBJICHUE XPOMOBOM CMECH U T.II. HYKHO TTPOBOAUTH B (hapdopoBoii mocyae
TaK)X€ B BBITSDKHOM IIKa(y, 3alIUTUB TJIa3a OYKaMH, a PYKH TepYaTKaMH.

4. HarpeBaHwe Ha CIUPTOBKE IMPOM3BOIAT CIACAYIOIIUM OOpa3oM: CHadaja
MpOrpeBaroT MNPOOUPKY C COACPKUMBIM B TedeHue 15-20 cekyHa, 3aTeM
MPUCTYITAIOT HETOCPEACTBEHHO K HArpeBaHHUIO COACPKUMOTO TpoOupku. Ilpu
HarpeBaHUM HEJIb3S MIPUKACATHCS THOM MPOOUPKHU K (PUTHITIO.

5. IlpoOupku npu HarpeBaHUM 3aKPEIUISIIOT JIMOO B IITATUBHOM JIalKe, JTMOO B
npobupkoaepxkatene Ommke K orBepcTHio. OTBepcTHE MPOOUPKH HEOOXOAMMO
HaIpaBJIATh OT ce0s M OKPYKAIIIMX, BO H30€kaHWUE BBHIOpOCAa BEIIECTB U3
IPOOHPKH.



6. 3HaKOMSICh C 3alaxoOM BEIECTBA, HENIb3S HAKJIOHSTHCA HAJ COCYIAOM C
JKUIKOCTBIO W BIBIXaTh IOJIHOH Tpynpro. [ 3TOro HY)KHO HamlpaBUTh PYKOH
CTPYIO BO3/IyXa OT OTBEPCTHSI COCYy/Ia K ceOe U c/ienaTh HOCOM JICTKHI BIOX.

7. 3amnpemiaercs HAOUpaTh PTOM IPH MOMOIIM MUIETKH WIM TPYOKH JIOOBIC
BemecTBa. I 3TOTo ClieIyeT MOJb30BaThCs CU(OHOM I PE3UHOBOM TPYIIH.

1.3. MepbI niepBoii MOMOIIU NMPH HECYACTHBIX CJAyYasiX

B naGopatopum ObIBatoT Ciydau, TpeOYIOIIHE HEOTIOKHON MEIMIIMHCKOMN
MOMOILIM, — IOPE3bl PYK CTEKIOM, OXOIM TOPSYUMHU NpPEIMETaMH, KHCIOTaMH,
HiesiouaMu. B cepvesnvix ciayuasx HeoOXooumo nocmpaoaguieco COnpo8ooums K
epauy.

OcHOBHBIE ITpaBUJIa EPBON MOMOIIH CBOJSTCS K CIEIYIOIIEMY:

1. Ilpu mMenkux mopesax CTEKJIOM YAAIUTE OCKOJKH M3 PaHbl, CMOWTE KPOBb,
POJIC3UHPUIIUPYHTE PACTBOPOM HOJIa U IEPEBSHKUTE OMHTOM.

2. Ilpu oxore pykK WIM JHIA PEAKTUBOM CMOUTE pEaKTHUB OOJIBIIUM
KOJIMYECTBOM BOJBI, 3aT€M B Clly4ae OXora mIienouybl0 — 1%-HbIM pacTBOpOM
YKCYCHOW KHUCIIOTOM, B Ciy4dae oOXora KHCIOTO — 3%-HbIM pacTBOpPOM
rUApoKapOoHaTa HAaTpus, a 3aTeM OIATh BOAOW. ONexIy, COMPHUKACABIIYIOCS C
pEaKTUBaMHU, CIEAYET CHSTh.

3. Ilpu oxore ropsiuel KUAKOCTBIO MM TOPSIYUM IPEIMETOM OOO0XKKEHHOE
MECTO MIPOMOMTE MPOTOYHOM XOJIOJTHOW BOJOM B TeueHUe 5—10 MuH.

4. Tlpu nomajaHuu XUMUYECKOTO BEIIECTBA B rja3a UX HEOOXOIUMO OOMIBHO
npoMbITh B TeueHue 10—15 MuH cTpyeil XonogHOoM BOJbI Tak, YTOOBI OHA CTEKalia
OT HOCA K BUCKY. Beku mopaxeHHOro rijiaza BO BpeMs IPOMbIBaHUS JOKHBI ObITh
OCTOPOKHO pa3BepHYThl. KOHTaKTHbIE JMH3BI TEPE] MPOMBIBAHUEM CIEIYET
CHSTb.

5. Ilpu momamanum sina BHYTPh HEOOXOAMMO BBI3BATH PBOTY MNPUHATHEM
TEIJIOT0 PacTBOpa TMOBapeHHOU conu (3—4 yaliHble JIO)KKM Ha CTakaH BOJbBI) U
3aT€M HAJIaBUTh MAJIbIIEM HA 33JHIOK0 YacTh 3€Ba, JlaBasi MOCTPAJABIIEMY MUTh
OO0JBIIIOE KOJIMYECTBO TEIUIONW BOABL. Eciu mocTpagaBuinii moTepsii CO3HAHUE WU
K€ OTPaBJIEHUE BBI3BAHO MPOTJIATHIBAHUEM PACTBOPUTEINS, KACIOTHI WA LIEJIOYH,
TO PBOTY BbI3BIBaTh HeNb3s. [locTpagaBiiero mepeHeCTH Ha CBEKHUU BO3AyX U
OCTaBUTh B CHOKOMHOM IOJIOKEHUU B TEILJIE.

6. Ilpu mopakeHUU SJIEKTPUUYECKUM TOKOM HEOOXOAMMO OBICTPO OCBOOOIUTH
MOCTPAJABIIEro OT JCUCTBUS TOKA MYTEM OTKIIIOUEHHUS DJIEKTPOIHEPTHUU OOUIUM
pyOUNIbHUKOM. BBIHECTM TOCTpaJaBIIEro Ha CBEXUWA BO3AYyX U MpHU
HEOOXOJMMOCTU CHeNIaTh €My MCKYCCTBEHHOE [IbIXaHHME€ W Maccax cep/ua.
HeMmenneHHo BbI3BaTh CKOPYIO MOMOIIb.



Pasznen 2. JABOPATOPHBIE PABOTbBI

JlaGopaTopHasi padora Ne 1
I'eneTH4yeckasi CBSI3b MEKIY KJIACCAMH HEOPraHUYECKHX COeTUHEHHUI

Heab: >kcniepMEHTAIBHBIM MYTEM MPOBECTH MPAKTHUECKHUE IMpPEBpaIICHUS,
MOATBEPKIAIONIME TEHETUYECKYI0 CBA3b MEXIYy KilaccaMd HEOPraHMYeCKHX
coeuHeHU. [IOBTOpUTH M 3aKpenuTh NPAKTHUUECKUE YMEHUS M HABBIKA IO
BBITIOJTHCHUIO XUMHUYECKHUX OTMBITOB, OOpAIICHUIO ¢ TPHOOpaMu M peaKTHBAMMU.

O0GopynoBanne ¥ peakTHUBBI: IITaTUB C MPOOUPKAMH, CIUPTOBKH,
poOUpKOACpKATETh, CIIMYKH, TPAHYJIBl ATIOMUAHUS, KYCOUYKH JKeJe3a, pacTBOPHI
cynbdara meau (Il), ruapoxkcuaa HaTpus, CEpHOM KHUCIOTHI, COJSHON KHUCIOTHI,
Kycouku Mena (Mpamopa), okcun meau (1), kpucrammoruapar cynsdara mequ (11),
xnopuna xenesa (1), benondranenn, sakmycopast Oymara.

Teoperuyeckasi 4acThb

I'enemuueckue cea3u - dT0 CBSI3U MEXKy Pa3HBIMU KJIaCCaAMH, OCHOBAaHHbIC HA
UX B3aUMOIIPEBPALCHUSAX.

3Has KJAcChl HEOPTaHMYECKUX BEIECTB, MOYKHO COCTaBUThb T'€HETHUYECKHE
pALBl METAJUIOB U HEMETAJUIOB. B OCHOBY 3TUX PANOB IOJIOKEH OJMH U TOT K€
DJIIEMEHT.

Cpenn MeTaJTIOB MOYKHO BBIJIEIUTH JBE PA3HOBUIHOCTH PSAOB:

1. I'eneTnueckuii psil, B KOTOPOM B KQYECTBE OCHOBAHMS BBICTYNAET HIEIOYb.
OTOT P MOKHO MPEICTABUTH C MOMOLIBIO CJIIEIYIOMINX MMPEBPAILICHUI:

METAJTI—OCHOBHBIM OKCUA—> IETOYb—>COJIb

Hamnpumep, K—-K,0—-KOH—KCI

2. 'eneTnueckuil psil, rA€ B KAUECTBE OCHOBAHUS BBICTYNAET HEPACTBOPUMOE
OCHOBAHUE, TOT 1A Pl MOXKHO IIPEACTAaBUTh LIETIOYKOU NPEBPALLCHUN:

METAIIII—0CHOBHBIA OKCUI—>COJIb—>HEPACTBOPUMOE OCHOBAHUE—>

—OCHOBHBIA OKCUJ—METAILI

Hanpumep, Cu—CuO—CuCl,—Cu(OH),—CuO—Cu

Cpenu HeMETAIUTOB TaKK€ MOKHO BBIACIIUTH IBE PA3HOBUIHOCTH PAIOB:

1. I'eHeTHuecKUil psA HEMETAUIOB, € B KAa4eCTBE 3BEHA pPsifa BBICTYHAET
pactBopuMas kuciorta. llemouky mnpeBpalieHuld MOXKHO IIPEACTABUTH B
CIIEAYIOIIEM BHJIE:

HEMETAJUTI—KHUCIIOTHBIN OKCUI—PAaCTBOPUMAs KUCIOTA— COJIb

HaanMep, P—>PZO5—>H3PO4—>N83PO4

2. T'eHeTnueckuid psif HEMETAJUIOB, € B KA4ECTBE 3BEHA psifa BBICTYIIAECT
HEpacTBOpUMAs KUCIIOTA:

HEMETAI—KUCIOTHBIN OKCUI— COJIb—KHCIIOTa—>

—KHUCJIOTHBIM OKCUI—>HEMETAII

Hamnpumep, Si—Si0,—Na,Si03—H,Si0;—Si0,—Si
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IKCIEPUMEHTAIbHAS YaCTh
O3HAaKOMBTECH C MpPaBWIAMH 10 TEXHHUKE O€30MacHOCTH Mpu padoTe B
XUMHUYECKOH JTa0OpATOPUH M paCIIMIINTECH B )KypHaie 1no Th.

Xoa padoTbl
OneiT 1. B3aumoaeiicTBHe KHCJIOT M OCHOBAaHMHM ¢ BellecTBaAMHU

Pa3JIMYHBIX KJIACCOB COCAMHEHMH.

1) Bzaumooeticmeaue KUciom ¢ Memaiiamu.

B npoOupky ¢ pacTBOPOM CEpHOM KHCJIOTHI OIYCTUTE TPAaHYJIy altOMUHHUS.
Uto nabmomaere? Kakoil rasz Bwiuensercsa? HazoBute oOpasyromiuecs BeIIeCTBa,
ONpENICNINTE, K KAKOMYy KJIacCy HEOPraHWYECKUX BEIIECTB OHU IPUHAJJIEKAT.
CocTaBbTe ypaBHEHHE PEAKIIMU B MOJICKYJISIPHOM U MOHHOM BHUaX.

2) Bzaumooeticmeue Kuciom ¢ OCHOGHbIMU OKCUOAMIUL.

B npoOupky HaneiTe 1 M cepHOM KHCIOTHI U 0OOAaBbTE TyAa MOPOIIOK OKCHIA
menu (Il). Comepxumoe mnpoOupku Harpeite. Kakyro okpacky mnpuoOperaer
pactBop, nouemy? HazoBurte oOpasyromiuecs BEIIECTBA, ONPEACIUTE, K KaKOMY
KJIACCYy HEOPraHMYECKUX BEIIECTB OHM MpuHajuiekar. CocTraBbTe YpaBHEHHE
pEeaklMy B MOJIEKYJISIPHOM U MOHHOM BHJIAX.

3) Bzaumooeticmeue KUCIOM ¢ OCHOBAHUSIMU

B mnpobupky Hamedite 1 My pacTBopa mieiaoud W Jo0aBpTe 2-3 Karium
uHaukaropa Qenondranenna. Yro nabmomaete? 3areM B MPOOUPKY MpHUIICHTE
CEPHOU KHUCJIOTHI 10 MOJHOTO MCYE3HOBEHUs OKpacku. Uto nmpouzonuio? [louemy?
HazoBute oOpasyromuecs BeIIeCTBA, OMPEIETUTE, K KakoMy KJaccy
HEOPTaHWYECKUX BEIICCTB OHM MpHUHAAIekKAT. Hanmummre ypaBHEHHE PEakiuy B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIaX.

4)Bzaumooeiicmsue KUCI0m ¢ CONAMU.

B npoOupky HacekimbTe HEMHOro Mejia (kKapOoHara Kaiblus) U MpuieiTe
pacTBop cepHOMl KuciaoThl. OTMeThTe HaOMOgaeMble siBieHUs. Kakoil ras
BbIensieTcsi? HazoBure oOpa3yroluecs: BElecTBa, ONpPeaeInTe, K KaKOMy Kiiaccy
HEOPTraHWYECKUX BEUIECTB OHM MpuHajjexar. CocTaBbTe YpaBHEHHE PEAKIIMH B
MOJIEKYJIIPHOM M HOHHOM BUJIaX.


https://www.sites.google.com/site/himulacom/zvonok-na-urok/8-klass/urok-no39-geneticeskaa-svaz-mezdu-osnovnymi-klassami-neorganiceskih-soedinenij/gen.GIF?attredirects=0

5) Bzaumooeticmsue wenouetl ¢ corimu. B TpoOMpKy HaleldTe HEMHOIO
pacTBopa 1Imeio4yM M ja00aBbTe Tyda pactBop cynbdara memu (11). Ormersre
HaOmomaemble sBieHus. Kakoit ocamok Beimenserca? HazoBute oOpa3syrommecs
BEIIECTBA, OINpENeTNTe, K KAaKOMY KIAacCy HEOPTaHWYECKUX BEIIECTB OHU
TIPUHAJICKAT.

CocTaBbTe ypaBHCHHE PEAKIIUU B MOJICKYJIIPHOM U HOHHOM BHUJIaX.

Onbit 3. [TosrydyeHHe OKCHAOB U COJICHA.

Brigansl BemectBa: Kpuctauioruapar cynbdara menu (1), kapboHaT kaabIius,
THJIPOKCU HATpusi, coiisiHast kucnota, xiopun skenesa (I11). TTomp3ysice stumu
BelecTBaMu, Hojydute: a) okcup xkeneza (l1); 6) okcua kanblus; B) XJIOPHI
MarHus.

CocTaBbTe ypaBHEHHUS PEAKIU POICIaHHBIX BAMHU OIBITOB B MOJIEKYJIIPHOM,
MIOJTHOM MOHHOM U COKpPAIIeHHOM MOHHOM BHJIE.

OmnbIT 4. XuMHYecKue NpeBpalieHus BelleCTB.
OcyniecTBUTE NPAKTUYECKU CIEAYIOIIEE TPEBPALICHUE BEIIECTB!
1) Fe — FECIZ — Fe(OH) 2 —> Fe(OH) 3 —Fe,0;
2) AI - A|2(804)3—> AI(OH)3 - A|203
CocTtaBbTe ypaBHEHUS peakIiuii MPOACIaHHBIX BAMU OIBITOB B MOJIEKYJISIPHOM,
MOJTHOM MOHHOM M COKPAIIEHHOM MOHHOM BHJIE.

OdopmuTe pe3ynbraThl 1a00paTOPHON pabOThI B TETPALIH.
Cremaiite BBIBOIL.

KoHTpoJsbHBIE BONPOCHI M 3a1aHUS

1. laiiTe onpeaeieHUEe OKCHIaM, KUCJIOTaM, OCHOBAHHUSM, COJISIM.

2. CocTaBbTE ypaBHEHHUS PEAKIUN IMOJYyUYCHHUS COM KapOOoHATa HATpUS BCEMH
BO3MOXXHBIMH CITIOCOOaMH.

3. KakumMu paByms criocobamMyd U3 OKCHJAA KalbIlUsd MOXHO IIOJYyYHTh: Q)
cynbdar kanbius; 6) Gocdar kanpims.

4. CocTaBbTe ypaBHEHHS PEAKITUI, CXeMbI KOTOPBIX JaHbI HIKE:

a) Ca — CaO —Ca(OH), —Ca(NO3), —CaSO,

0) B) NO < NHj3 < N, = NO — NO, — HNO3;— NH4NO;

JlaGopaTopHasi padora Ne 2
B3aumoaeiicTBre MeTaNJI0B ¢ pACTBOPAMH KHMCJIOT M CoJIei

Ieab: u3ydynTh CBOWCTBA METAUIOB HA IPUMEPE B3aUMOJCUCTBUS HUX C
KUCJIOTAaMU U COJISIMU. 3aKpPENUTh HABBIKM COCTABJICHUS YPAaBHEHHU peakiuil B
MOJIEKYJISIPHOM U HOHHOM BHUJE, TOATBEPKAAOIINX CBOMCTBA METAJIIOB.



OOGopynoBaHle W PpPeaKTHUBbI: INTaTUB C TNPOOUPKAMHU, CIUPTOBKH,
pOOHUPKOIepKATENb; TPAHYJbl ITUHKA, ATIOMHUHHS, MeIb (KyCOYKH MPOBOJIOKH),
JKeJie3Hble TBO31U, pacTBopbl cyiabhara Meau (ll), cynbdara amomuHus,
THJIPOKCHJIA HATPHsI, COJMSTHOW KUCIIOTHI, YKCYCHON KHCIIOTHI, U3BECTKOBOH BOJIBI,
KYCOYKH MeJa (Mpamopa), Bojia, pacTBop (peHondraaeuHa.

Teoperuyeckasi 4acThb

XYUMUYECKHE CBOICTBA METAJUIOB OOYCIOBIEHBI CIIOCOOHOCTBIO MX aTOMOB
JIETKO OTAABATh 3JIEKTPOHBI C BHEIIHETO SHEPIrETUYECKOT0 YPOBHS, IPEBPAILASICh B
MOJIOKUTENBHO 3apsHKEHHbIE MOHBL. TakuMm 00pa3oM B XMMHUYECKHX PEAKIUAX
METaJIJIbl MPOSIBISIIOT ce0s dHEPTUYHBIMUA BOCCTAHOBHUTEISIMU. DTO SIBISIETCS HX
TJIaBHOM 00IIIeW XUMUYECKON CBOMCTBOM.

CnocoOHOCTh OTAAaBaTh JJIEKTPOHBI Yy aTOMOB OTHAEIBHBIX METAUTMYECKUX
JJIEMEHTOB pasiauyHa. YeM Jierde MeTaul OTAAeT CBOM DJJIEKTPOHBI, TEM OH
aKTMBHEE, U TEM DHEpPrUYHEee pearupyer ¢ ApyruMu Bemecrsamu. Ha ocHoBe
WCCJICIOBAHUM BCE METAJUIbl ObUIM PACIIONIOXKEHBI B P MO YMEHBIICHUIO UX
aKTUBHOCTU. OJTOT PSAJ BIEPBbIE MPEIJIOXKWI Bblgaromuiicss ydeneli H. H.
bekeroB. Takoil ps aKTMBHOCTM METAJUIOB HA3bIBAIOT €IIE BBITECHUTEIbHBIN
PAIOM METAJJIOB WM 3JIEKTPOXMMHUYECKUM PSIOM HaIpshKeHU MeTauioB. OH
MMEET CIIEYIOLINMN BUL:

L1, K, Ba, Ca, Na, Mg, Al, Zn, Fe, N1, Sn, Pb, H, , Cu, Hg, Ag, Pt, Au

C noMouipl0 3TOr0 psAjla MOXHO OOHAPYXKHUTh KAKOM MeETal SIBISIETCS
AKTUBHBIM JIpyroro. B 3ToM psIy mpuCyTCTBYET BOJIOPO, KOTOPBIN HE SIBISETCS
MeTauioM. Ero cBoicTBa MPUHSTHI sl CPAaBHEHUS 32 CBOEOOPA3HbBIN HOJIb.

Bzaumooeiicmeue memannos c npocmvimu eeuecmeamu - HemMemaiiamu

Nmest cBoWcTBA BOCCTAaHOBUTENEH, METAUIBI PEArUPYIOT C PA3IUYHBIMHU
OKUCIIMTENIIMM, Mpexae Bcero ¢ HemetamiaMu. C  KUCIOPOJOM METaJUIb
pearupyroT Mpyu HOPMAJIBHBIX YCIOBHSX WIM TPH HAarpeBaHUM ¢ 0Opa3oBaHUEM
OKCHJIOB, HAaIIpUMeED:

2MgO + 0,° = 2Mg + 20,

B oaroll peakuum atoMbl MarHus  OKHMCISIFOTCSA, AaTOMBI  KHUCJIOpPOJa
BOCCTAHABJIMBAIOTCS. bilaropogHele MeTayuibl, HAaXOAsSIMecs B KOHIE psAaa, C
KUCJIOPOJOM pEarupyroT. AKTHUBHO TMPOUCXOASIT PEAKIUU C TallOreHaMu,
HaIrpuMep, CTOPAHUS MEJIU B XJIOpE:

Cu® + Cl,° = Cu + 2Cl,

Peakiuu ¢ cepoii, yaiiie BCero NpoucxXoAaT IpYU HarpeBaHUM, HallpuMep:

Fe’ + S° = Fe™s?

Bzaumooeiicmeue memannos ¢ 600oti

AKTUBHBIE METAJUIbl, HaXOIAIIWECS B POy AaKTUBHOCTH METaLIOB B Mg,
pearupyroT ¢ BoJ10il ¢ 00pa3oBaHUEM ILEJI0Yeil U BOAOPOa:

2Na’ + 2H,0 — 2Na'OH + H,°

Merambl cpenneit aktuBHOCTH OT Al mo H, pearupyroT ¢ Bomoit B Oosee
KECTKUX YCIIOBUSAX U 00pa3yrOT MPU 3TOM OKCHJIbI U BOAOPO/I:
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Ph° + H*,0 Xumuueckue CBOICTBA METAJIOB: B3aUMOICHCTBHE C KHUCJIOPOJIOM
Pb*20 + HP,.

Merannsl, coaepkaiuecs mociae H, B BBITECHUTEILHOM psJie METAUIOB C
BOJIOM HE pearupyroT U BOJOPOJ HE BBITECHSIOT. B peakiusx ¢ BOJON aTOMBbI
METAJITHYECKUX DJIEMEHTOB OTIAIOT AJEKTPOHBI M SIBJISIOTCS BOCCTAaHOBHUTEIISIMU.
OKUCIUTENAMU SBISIOTCS aTOMBI BOJIOPOJ1a U3 MOJICKYJT BOJIBI.

Bzaumooeticmeue memannos ¢ kuciomamu u coasimu

CrocoOHOCTh MeTajla pearupoBaTh C KHCIOTaMH WU COJIIMU B PacTBOpE
3aBHCHUT TaKK€ OT €r0 MOJIOKEHHSI B BHITECHUTENBHBIN psifie METaIoB. MeTabl,
CTOSIIME B BBITECHUTEIBHBIN Psifie METAJIOB JIEBEE BOJAOPO/Ia, OOBIYHO BBHITECHSIIOT
(BOCCTaHaBJIMBAIOT) BOJOPOJ M3 Pa30aBICHHBIX KHUCIOT, a METaJUlbl, CTOSIIUE
MpaBee BOJOPOJA, €r0 HE BBITECHAIOT. Tak, UMHK W MarHuid pearupyroT C
pacTBOpaMu KUCIIOT, BBIIEISISE BOJOPOJI M 00pa3ys COJiu, a MEJb HE pearupyer.

MgP + 2H*Cl — Mg + 2Cl, + H,?

Zn® + H*;S0, — Zn*?SO, + H,’.

ATOMBI METAJUIOB B ATUX PEAKIMSIX SIBIISIOTCS BOCCTAHOBHUTENSIMH, & MOHBI
BOJIOPOJa — OKUCIUTEISIMHU.

Mertamibl pearupyroT C COJSIMH B BOJHBIX PAacTBOpax. AKTHUBHBIE METaJLIbI
BBITECHAIOT MEHEE aKTUBHBIE METAJIbI U3 cOCTaBa cojeil. OnpenenuTs TO MOKHO
10 Py aKTUBHOCTH MeTaywioB. [IpoaykTamu peakuuu SBISIOTCS HOBas COJIb U
HOBBIM MeTail. Tak, eciu Kele3Hyro MIaCTUHKY Norpy3uTh B pactBop Meau (1)
cyibdaTa, 4epe3 HEKOTOpOe BpeMs Ha HEH BBIJACIUTCS MEOb B BUIE KPaCHOTO
HaJjeTa:

Fe’ + Cu?S0, — Fe™s0, + Cu’,

Ho ecnu B pactBop cynbdara menu (II) morpy3uts cepeOpsHyIO MIACTUHY, TO
HUKaKO! peaklMM He IPOU30MIeT:

Ag + CuSO, #.

JIyist mpoBeieHUsT TaKUX PEaKIMKM HEJb3sl OpaTh CIUIIKOM aKTHBHBIC METaJUIbI
(OT UTHS 10 HATPHUSI), KOTOPHIE CIOCOOHBI pEarupoBaTh C BOJOM.

CnenoBaTenbHO, METaJJIbl CIIOCOOHBI pearupoBaTh C HEMETAJUIAMH, BOJOW,
KHUCIIOTaMU U COJIIMH. BO BceX ATHX clydasix METaJIbl OKUCIISIIOTCS U SIBIISIOTCS
BOCCTaHOBUTEIISIMH.

JKCIepUMEHTAJIbHASA YaCTh

O3HaKOMBTECh C MpPaBWIAMH IO TEXHHKE OE€30MacHOCTH IMpu padore B

XUMHUYECKOH JTabOpaTOpUM U paclMIINTECh B )kypHaie no Th.

Xoxa padoTbl
OnbiT 1. B3anmoaeicTBue METAIIOB ¢ KHCJIOTAMHU
1) B oaHy mpoOUpKy MOJ0XKKTE TpaHyily UHKA, B APYTYIO MPOOHUPKY — MEIH
(He0OBIION KYCOYEK MEIHON TpPOBOJIOKH). B 00e mpoOupku HaneiTe HEMHOTO
pacTBOopa consHOM KucIoThl. Yto HaOmomaete? OOBsICHUTE HAOIIOTaEMbIC
MIPOIIECCHI. 3aMUIINTE YPABHCHHUE PEAKIINH B MOJIEKYJIIPHOM U MOHHOM BHJIE.
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2) B nBe mpobupku monoxute mo | rpaHyne nuHKAa. B mepByro HaneiTe
HEMHOTO pa30aBICHHON COJITHOW KHUCIIOTBI, BO BTOPYIO — CTOJBKO K€
pa30aBiIeHHON YKCYCHOM KHCIOTHI. YTo Habmogaete? OObsACHUTE HaONIIO/aeMble
IPOLECCHI. 3alUIINTE YPAaBHEHNUE PEAKIMH B MOJIEKYJIIPHOM U HOHHOM BHJIE.

OmneIT 2. B3anMoaelicTBHE METAJLJIOB € COJISIMH

Haneiite B mpoOupky 1 mi pactBopa cynb(aTa MeIuW U OIYCTHTE TyJla
JKEJNEe3HbI TBO3/b. ['BO31b IOKPBIBAETCSA KEJITOBATO-KPACHOBATHIM HAJETOM,
XapakTEpHBbIM JUIsl [BE€TAa MeTauindeckod Meau. OOBSICHUTE 3TO SBJIEHUE Ha
OCHOBE XMMHYECKOM aKTUBHOCTH METauIOB. HamuimuTe ypaBHEHHE peakiuu B
(MOJIEKYJISIpHOM M HOHHOM BHJE) MEXAY CyIb(paToM MEAU M KEJIe30M, U3
KOTOPOT'O CIENIaH I'BO3/Ib.

OdopmuTte pe3ynbraThl 1a00paTOPHON pabOThI B TETPAIIH.
Crnenaiite BbIBOZPBI.

KoHTpobHbIE BONPOCHI

1. Oxapakrepusyite nojoxxenue MmetamwioB B [lepuoanueckoit cucreme [1.1.
Meneneesa.

2. B yem cocTosiT 0COOEHHOCTH SJIEKTPOHHOTO CTPOCHHS aTOMOB METaUIOB A
u b rpynn [lepuoanueckon cucrems?

3. Kakue cTeneHn OKMCIICHHS XapaKTePHBI TSI METAIJIOB B COCTUHECHUSIX ?

4. M0O>XHO M XpaHUTh CIIaB HATPUS U KaJlus Ha BO3]lyXe?

5. [loueMy KanbLMil BCTpeUyaeTcs B MPUPOJIE TOJBKO B BUJIE COJICH?

6. HazoBuTre oOTpacinb TPOMBINIUICHHOCTH, 3aHUMAIONIYIOCS TIOMyYCHHEM
METaJJIOB U CILJIABOB.

7. Hanummre ypaBHEHUS peakiinii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD
CJIEAYIOLINE ITPEBPAILLCHUS:

ITepexon 1 paccmorpute B cBere OBP; mepexomst 2 m 5 - ¢ TO3HIMH
AIEKTPOIUTUIECKON TUCCOLUALUN.

JlabopaTtopHnasi pa6ora Ne 3
DaKkTOpHI, BIMAIOIINE HA CKOPOCTH XMMUYECKON peaKkiuu

Henb: DKCHepUMEHTANIBHBIM IMYTEM HM3Yy4UTh 3aBHCHUMOCTh CKOPOCTH
XUMHYECKON peakiii OT Pa3juYHbIX (haKTOPOB: KOHIICHTPAIMH, TEMIIEpaTyphl,
IPHUPOJIBI BEIISCTB, OT IUIOIMIAAX COMPUKOCHOBCHHS PEarupyromux BEIIECTB,
Karajgu3aTopa. [IpmoOpecTH mpakTHYECKHE HaBBIKHM pPaOOThl € XHMHYCCKUM
000pyZIOBaHUEM U PEAKTHUBAMHU.

OO0opynoBaHNe U PeaKTUBBI: IITATUB C MPOOUPKAMHU, MTPOOUPKOIECPIKATEINb,
CHUPTOBKH, CIHHUYKH, Jy4WHA; METAUIMYCCKHE IWHK, aJIOMUHUH, MeIb,
KOHIICHTPUPOBAHHAS COJISTHAS KHCIIOTA, PacTBOPBI COJITHOHM, YKCYCHOMW, CEpHOM
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KHUCJIOT, MEPOKCUAA BOJIOPOJA, KpucTaunueckue okcun mapranma (1V), men
(Kyco4YeK 1 MOPOIIIOK).

Teoperuuyeckasi 4acThb

Ckopocmbv xumuueckou peaxuyuu (v)- OIpPEIEISICTCSA M3MEHEHHEM

KOHIIEHTPAIIMU OJTHOTO U3 PEarupyroNIMX BEUIECTB B €AMHUILY BPEMEHH: V =
T'omocennvle cucmemuvl - peakUUH, KOMIIOHEHTbl KOTOPBIX HaXOIATCS B
OJIMHAKOBOM (PU3UYECKOM COCTOSIHUU - B Ta3000pa3HOM UJIM PACTBOPEHHOM :

alAra3 + BBra3_)CCra3 +d Dra3

1lo 3axony Odeticmsyrowux macc:

CKOpOCTh MPSAMOi peakiuy paBHa: 0 o =KiprCa® Cg®

CKkopocTb 00paTHOM PEaKIMH PaBHA: D o5p= Kogp..* Cc “Cp d,

K - koHCTaHTa CKOPOCTH, BEIMYMHA MOCTOSIHHAS;

C - MOJIsipHBIE KOHIIEHTpALUM (JIaBJICHUE) PEarcHTOB

I'emepocennvle cucmemvl - peaklM, KOMIIOHEHTBI KOTOPBIX HaxXOHSTCS B
Pa3HbIX PU3MYECKUX COCTOSHUSIX - B Ta3000pa3HOM, B pACTBOPEHHOM, B TBEPJIOM.

CKopoCTh peakiuu U3MEHSETCS TOJBKO B 3aBUCHMOCTH OT KOHUEHTpalUU
ra30B U PACTBOPEHHBIX BEIIECTB:  AAqgeps. T BBras— €Chunse.

CkopocTh NpsIMOI peaklMK paBHA! 0 . =KypCp®

CKopocTh 0OpaTHOM peakiuu paBHA: ¥ o5p= Kogp-* Cc*

Daxkmopwl, enuAIOWUE HA CKOPOCMb  peaxkyuu

1. Ilpupoaa pearupyrommx BEIIeCTB

2. KonnenTpanust ~ pearupyrommx BemecTB. Uem BbIlle KOHIICHTPAIHS
BEILIECTB, TEM  OOJIbIIIE CKOPOCTh, MPOTEKAIONICH pPEaKIIUHU.

3. Temneparypa - 3aBHCUMOCTh CKOPOCTH PEaKIUH OT TeMIIepaTyphl
BbIpaKaeTcs npaeuirom Bamm- [oghgha: mpu mnoBbllIeHUU TemmepaTypsl Ha 10
IpasyCcoB CKOPOCTh XMMHYECKON PEAKIIMMU YBEIMUYMBAETCs B 2-4 pasa,

t, -
Vy=niy ',
rie V, u Vi - ckopocTH peakuuii mpu Temmeparypax t, u ty; y -
TeMIIepaTypHbIN KOAP(GULIHEHT CKOPOCTH PEAKIIHH.

4. IToBepXHOCTh pearupyromux BemecTB.

5. Muruburop, xaranuzatop. M3mMeHeHHe CKOPOCTH peakIuu TMoj JeUCTBHUEM
KaTaJIM3aTOPOB HA3bIBAIOT - KaTaJIU30M.

JKCNEePUMEHTAJIBLHAA YACTh
O3HaKOMBTECH C TpPAaBWIAMH TI0 TEXHHKE OE€30MacHOCTH Tpu padbore B
XUMHUYECKOH JTa00paTOPUH M PACTIUIITUTECH B )KypHase mo Th.
Xoa paboTbl

OneiTr 1. BiausHue npupoAbl pearupyolIMX BellecTB Ha CKOPOCTH
XUMHUYECKON peaKkiuu.
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1) B nBe mpoOupKu MOJI0KKATE TIO ABA KyCOUKa IIMHKA. B mepByro HanenTe 2 M
pa3z0aBiieHHON COJSTHOM KUCHOTHI (1:2), BO BTOPYIO - CTOJBKO K€ pa30aBlIeHHOU
ykcycHo kucnoTel (1:2). Otmerbre HabOmonenus. Hanummre ypaBHeHUe
peaKuuu.

2)B oaHy mnpoOHpKY TMOJIOKHUTE TpaHydy IMHKA, B JPYTy0 — TpaHyIy
AIIOMUHUSA, B TPEThIO — KyCOUYEeK Meau. B Tpu mpoOupku HanelTe mo 2 mul pas-
OaBJICHHOW cepHOI KUCTOTHI. B Kakoil mpoOupke Mpoucxoaut 00jiee HHTEHCUBHOE
BbIJieTieHHe Ta3a? OtMmerbre HaOmoneHus. Hamummre ypaBHEHUE peakluu
B3aUMOJICUCTBUSI METAJUIOB C KHUCJIOTOM. (CoOCTaBbTE€ ypaBHEHHE JUJISi CKOPOCTH
ATOU PEaAKIINH.

OnpiT 2. Bausinue mJIomaad NMOBEPXHOCTH Peardpyroiux BellecTB Ha
CKOPOCTh XUMHYECKOH peakuuu.

B onny nmpoOGupKy HachIIbTE HEMHOI'O TIOPOIITKa Meja (KapOoHAT KalbIus), a B
JIpyryto — Kycodek mena. B o0e mpoOupku HameiTe mo 2 mu1 pa30aBICHHOM
coyistHOM KucnoThI (1: 2). OTmeThTe HabmoaeHus. Hanuimmre ypaBHEHHE peaKIvu.

OnbiTr 3. Bunsinue TemmnepaTtypbl Ha CKOPOCTh XUMHUYECKO# peakuuu. B
JIBE€ TIPOOUPKHU TOJIOKUTE MO J[Ba Kycouka IIMHKa. B 06e nmpobupku HanelTte mo 2
MJI paz0aBiieHHOM cepHOl KuciaoThl (1: 2). OnHy npoOUpKy cierka mnojorpeire, a
BTOPYIO OCTaBbTe JIsi cpaBHEHMs. OTMeTbTe HaOmoaeHus. CraenaiTe BBIBOJ O
3aBUCUMOCTH CKOpPOCTH pe€akiuu OT Temmeparypel. Hamumure ypaBHEHuUe
peaKIuu.

OnbiT 4. BiausiHMe KOHUEHTPALUMM BelIECTB HA CKOPOCTb XMMHYECKOH
peaKkumu.

BospmuTe ngBe umcthie mnpoOupku. B ogHy mpoOupky — HaieiTe
KOHIIEHTPUPOBAHHOW COJITHOM KHUCIIOTHI, a B JAPYTYI0 — pa30aBlIE€HHBIN PacTBOp
COJITHOM KHUCJIOTHI U 100aBbTE B KAXKIYIO MPOOUPKY MO KyCOUKy IUHKa. OTMEThTE
HaOmogeHusi. Crenaiite BBIBOJ O 3aBUCUMOCTHM CKOPOCTHM pEaKIMHU OT
KOHIICHTPALIMU Pearupyrolero seuecrsa. Hanummre ypaBHEeHUE pEakLnM.

OnbIT S. Biansinve KaTaju3aTopa Ha CKOPOCTh XUMUYECKOM peaKkuMH.

B mpobupky Haneidite 1-2 min 10%-HOro pacTBOpa NEPEKUCH BOJOPOJIA.
[Tognecurte ey aydyuHy. OTMETbTE, YTO B OOBIUYHBIX YCJIOBHSIX 3aMETHOIO
Pa3IoKEeHUs MEePEKUCH BOAOpPOAa HE HAOIM0JaeTcs. 3aTeM K pacTBOpPY NEPEKUcH
BOJOpO/a J100aBbTE€ HECKOJBKO KpynuHOK okcujpa wapranna (1V). UYro
HaOmonaercs? [logHecTy K OTBEpCTHIO MPOOUPKH TIICIONIYIO TyuynuHKY. Kakoi ras
BBIJICIISIETCS?

Onuiurre HabmoaemMble siBNeHUs. Hanuimmre ypaBHeHHE peakiu.

VYKaxxure pazimuue B CKOPOCTH PEAKLIUHU PA3JIOKEHHs MEPOKCHIA BOIOpPOAA
IpU OTCYTCTBUU OKCHJA Maprasiia u rnpu ee nodasnennu. Kakoe 3HaueHne okcuaa
Maprasia B 3TOM peakuuu?

Odopmurte pe3ynpTaThl 1a00paTOPHOM PabOTHI B TETPAIH.
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Caenaiite BbIBOA, Kakue (PaKTOPHI BIUSIIOT HA CKOPOCTh XMMHUECKUX PEAKIIUH.

KoHTpoJbHBbIE BOIPOCHI
1. Yto Takoe CKOpOCTh peakiuu?
2. I1o xakum GopMynam BBIUUCISAETCS CKOPOCTH TOMO- U TE€TEPOreHHBIX
peaxumii?
3. Uto Takoe sHeprus akTUBaIUU?
4. Jla"bl peakiuu:
1) A(ra3) + B (ra3) = C (k)
2) A(tB) + B (ra3) = C (1B)
HazoBute Bce BO3MOKHBIE CIIOCOOBI MOBBIIIEHUSI CKOPOCTH TAHHBIX PEAKIUI
5. BbluuciauTe CKOpPOCTh XUMHMUYECKON peakiuu, MNpPOTEKaIolmen Io
ypaBHeHuio A+B=C (Bce BelllecTBa razoo0pa3Hbi€), €CJIM KOHIIEHTparus A =
0,04 monw/n, B — 0,05 Moib/c, a KOHCTaHTa CKOPOCTU peakiuu 1 j1/Mop*c.
6. KoHmeHTpaius 0JHOrO U3 pearupyromux BEIIECTB B HaYale peakiuu
obu1a 1 Mmoue/m, yepes 10 c- 0,08 Mo/, HaiiauTe CKopocTh 3TOM peakiuu.
7.  TemmnepaTypHbiii K03(p(GUIMEHT HEKOTOpoW peakiuu paBeH 4. Bo

CKOJIBKO pa3 YBCIUYHUTCA CKOPOCTb PCAKIUU IIPHU ITIOBBIMNCHHUH TCMIICPATYPHBI HAa
0
30°C

JlaGopaTopHnasi padora Ne 4
CaoiicTBa YKCYCHOM KHCJIOTHI, 001[He €O CBOMCTBAMHU MHHEPAJIbHBIX
KHCJIOT

Hean: Ha npumepe yKCYCHOUM KHUCIOTHI YKCIIEPUMEHTAIBHBIM ITyTEM HU3YYUTh
CBOMCTBa KapOOHOBBIX KHCJIOT, OOIIME CO CBOWCTBAMH MUHEPATBHBIX KHCIIOT,
dbopMHpOBaTH YMEHHS TPOBOJIUTH HAOJIOIEHUS W JCNaTh BHIBOJBI, 3alKCHIBATH
ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUNA.

OOGopynoBaHMe ¥ PpPeaKTUBBI: IITaTUB C MNpoOWpKamu, MPUOOp s
HarpeBaHusi, CIIUYKU, JEPKATENb ISl TPOOUPOK, PACTBOPHI YKCYCHOM KHCIIOTHI,
ruapokcuaa Hatpus, okcua meau (ll), nmakmycoBast Oymara, rpaHyJibl ITUHKA,
KPUCTAJUTMYECKHUI KapOOHAT KaJbIIus.

Teoperuuyeckasi 4acTh

KapOoHoBbIe KHCJI0THI - OPraHUYECKUE COCIMHEHMS, B MOJIEKYJIaX KOTOPBIX
COJIepKaTCsl OJHA WJIM HECKOJIBKO KapOOKCUJIBHBIX TPYMIM, COCAUHEHHBIX C
YIJIEBOAOPOAHBIM PAAUKAIOM UM aTOMOM BOJOPO/IA.

Knaccnpukanusa kapOOHOBBIX KHCJIOT

Ioayuenue: B mabopaTtopun kapOOHOBBIE KHCJIOTHI MOXKHO TMOJYYUTh U3 UX
COJIEH, JEUCTBYS Ha HUX CEPHOM KUCIIOTOM IIPY HATPEBAHUU, HAIIPUMED:

2CH3;— COONa + H,SO, — 2CH3— COOH + Na,SO,

B mpOMBIIIIEHHOCTH MOJYy4YarOT OKHUCIEHUEM YTIIEBOAOPOJOB, CIUPTOB M
anbAETUIOB.

XuMHYyecKkue cBoicTBa:
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1. W3-3a cmenieHus AIeKTPOHHOM MJIOTHOCTH OT THAPOKCHIILHOM rpynmsl O—H
K CHJIBHO TIOJIIpU30BaHHOU KapOoHMIbHOUW rpymme C=0 Mosekynbl KapOOHOBBIX
KHUCJIOT CIIOCOOHBI K 3JICKTPOJIMTHYECKOMN TNCCOIMAIINN:

R-COOH — R-COO + H*

Cuna kapOOHOBBIX KUCJIOT B BOJHOM PAacTBOPE HEBEJIHKA.

2. KapOoHOBBIE KHCIOTHI OO0NaNalOT CBOWCTBAMH, XapaKTEPHBIMU IS
MUHEpaIbHBIX KUCIOT. OHM pearupyroT ¢ aKTUBHBIMU METaJJIaMU, OCHOBHBIMHU
OKCHUJIaMH, OCHOBAHUSMH, COJISIMHU CJTa0BIX KHCIIOT.

2CH3COOH + Mg — (CH3C0O0),Mg + H,

2CH3COOH + CaO — (CH3C00),Ca + H,0

H-COOH + NaOH — H-COONa + H,0

2CH3CH,COOH + Na,CO3; — 2CH3CH,COONa + H,0 + CO,
CH;3;CH,COOH + NaHCO3; — CH3CH,COONa + H,0 + CO,

KapGoHoBbie KHCIOTBHI cjabee MHOTHUX CHJIBHBIX MHHEPAJIbHBIX KHUCIIOT
(HCI, H,SO4 u T.1.) m moatomy BeITecHsoTcs umu u3 codeit: CH3;COONa +
H,SOy4(kon1r.) -CH;COOH + NaHSO,

3. O6pa3oBanue (PyHKIIMOHATBHBIX MPOU3BOIHBIX:

a) IpU B3aUMOJICHCTBUU CO CIIUPTaMU (B MPUCYTCTBUU KOHIIEHTPUPOBAHHOU
H,SO,) ob6pa3ytorcs cinoxubie 3¢upsl. OOpa3zoBaHuE CIOXKHBIX 3()UPOB TpH
B3aMMOJICCTBUM KHUCIOTHl U COHPTA B MPUCYTCTBUU MHHEPATBHBIX KHUCIOT
Ha3bIBACTCA  peakiuen 3%epH(1)I/IKauHH (ester ¢ 5 aatuHckoro  "»dup").

CH3—(|?|,—OH +HO-CH; S CH3—(|?|.—OCH3 + H,0
YKCYCHAasl KHCJIOTa METHJIOBBI  METHJIOBBINA d(hup
CIIUPT YKCYCHOM
KHUCIIOTHI
O
O6miast hopmysia CIOXKHBIX dPUPOB R—(%—OR’ rae R u R' — yrneBonopoanbie
paJMKajbl: B CIOXKHBIX 2PUpax MypaBbUHOM KUCIOTHI — (popmuatax —R=H.
O6paTOH0171 peakuuen BiIsieTcs rlénponns (OMBUIEHHE) CTIOKHOTO dupa:

CH3—(|?|,—OCH3 + HO-H ‘-‘»CHg—(l?l,—OH + CH;0H.
Kaxk BugHO, nporiecc arepuduxanuu oOpaTUMBIiA.
0) mpu BO3JIECUCTBMM BOAOOTHUMAIOIIUX PEAreHTOB B pe3yjbTaTe
MG)I(MOJIGIéyJIHpHOfI z[egnnpaTauHH 06p%3yIOT((::]$[ aHTUIPUBI

CH3—(|?|,—OH + HO—(%—CHS —>CH3—(%—O—(|?|,—CH3 + H,0

1. l'anorenupoBanue. [lpu aeiicTBUM TanoreHoB (B MPUCYTCTBUU KPACHOTO
dbocdopa) oOpazyroTcs o-rajoreH3aMenEéHHbIe KUCIOTHI:

CH;—CH,-COOH + Br, — CH;— CH Br-COOH + HBr
o -OpOMITPOITMOHOBASL KUCJIOTA
(2-6pomnporanoBasi KMCIIOTA)
IIlpumeHeHnne: B MUILEBOM U XUMUYECKON MPOMBIIIEHHOCTH (IIPOU3BOACTBO
ALETUJILEIUIIONO03bl, U3 KOTOPOW MOJIy4arOT aleTaTHOE BOJIOKHO, OPraHMYECKOE
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CTEKJI0, KUHOIUIEHKY; JUIsI CHHTE3a KpacuTele, MEIUKAMEHTOB M CIIOKHBIX
3(UpoB).

JKCNEePUMEHTAJIBLHAN YACTh
O3HaKOMBTECh C MpaBWIAMH IO TEXHHMKE OE€30MacHOCTH IMpu padbore B
XUMHUYECKOU J1abopaTopuu U pacluIINTECh B )kypHaie 1no Th.

Xoa padoTbl

OnbiT 1. UcnibiTaHHE PACTBOPA YKCYCHON KHCJIOTHI JIAKMYCOM
Pa30aBpTe MONYYCHHYIO YKCYCHYIO KHCJIOTY HEOOJBIIUM KOJMYECTBOM
BOJBI M OMyCTHTE B MPOOWMPKY WHIAMKATOPHYIO OymMaxky. OTMEThTe HM3MCHCHHUE
OKpacK{ WHAMKATOpA B MpoOupke. Hanmmmmre ypaBHEHUE UCCOITUAIIMA KUCIOTHI.

OmnbiT 2. B3anMojeiicTBHe KAPOOHOBBIX KHCJIOT ¢ METAJIAMMU.

B npo6upky ¢ pacTBOpOM YKCYCHOM KHCIIOTBI OITyCTUTE TpaHyIly IuHKa. YTo
Haomomaere? Kakoit ra3 Bepienserca? CocTaBpTe€ YpaBHEHHE pEaKIMM B
MOJIEKYJISIPHOM U MOHHOM BHJIAX.

OmnbiT 3. B3anmopeiicTBHe KAPOOHOBBIX KHUCJIOT € COJISIMM.
B npoOupky HaceilibTe HEMHOTO Mena (kapOoHaTa KalbIusl) W TpUiIeHTe
pacTBOp YKCyCHOM  KucIOThl. OTMmeThTe HaOmomaemble siBlieHus. Kakoil ras
BoIIensieTcss? CocTaBbTe ypaBHEHUE PEAKIIMU B MOJIEKYJIIPHOM U MIOHHOM BHaX.

OnbIT 4. B3anmojeiicTBHe KAPOOHOBBIX KMCJIOT € OCHOBHBIMHM OKCHIAMM.

B npoOupky Haneiite 1 Ma yKCyCHOW KUCIOTHI U J100aBbTE TyAa MOPOIIOK

okcuga meau (I1). Comepxxumoe mpoOupku Harpeite. Kakoi mosydaercs IBET,
nouemy? CocTaBbTe ypaBHEHUE PEAKIIMU B MOJIEKYJIIPHOM U HIOHHOM BHaX.

OnbiT 5. B3anmojeiicTBue KApOOHOBBLIX KHCJIOT ¢ OCHOBAHUSIMH

B mnpobupky Hamedite 1 My pacTBopa Mmieiaouyd W Jo0aBbTe 2-3 Karum
uHaukaropa Qenondranenna. Yrto nabmomaete? 3areM B MPOOMPKY MpHUIICHTE
YKCYCHOM KHCIIOTBI JIO TIOJHOTO HWCYE3HOBEHUS OKpacku. UTo mpou3onuio?
[Touemy? HanmmmmTe ypaBHEHHE peaKIMU B MOJICKYJISIPHOM M HOHHOM BHaX.

OdopmuTte pe3ynbTaThl 1a00paTOPHON PAOOTHI B TETPAIH.
Cnemaiite BLIBOIEBI.

KoHTpoJsibHBIE BONIPOCHI
1. Kakue oprannueckue COeTMHEHUSI OTHOCSITCS K KApOOHOBBIM KHCIIOTaM?
2. [Touemy cpean kapOOHOBBIX KHCIIOT HET ra3000pa3HBIX BEIIECTB?
3. UeM 00yCIIOBIEHBI KUCIOTHBIE CBOMCTBA KAPOOHOBBIX KUCIOT?
4. TloueMy U3MEHSETCS LIBET UHAUKATOPOB B PACTBOPE YKCYCHOM KUCIOTHI?
5. C KakuMu MeTaJlIaMU PearupyeT yKkCycHas Kuciora?
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JlabopaTtopHasi pa6oTa Ne 5
KadecTBeHHbIE peakKIIMi HA MHOTOATOMHBIE CIIMPTHI U YIJ1€BOAbI

Heab: DKcnepuMEHTAIbHBIM MYyTEM NPOBECTH KAuye€CTBEHHBIC PEaKIMKM Ha
MHOTOAQTOMHBIE CHUPTHI M yriaeBoAbl. [IpogomxuTs QopMupoBaHUE yMEHUUN
OpPOBOJIUTH  HAONIOACHMS,  JieJaTh  BBIBOJABI,  3alMCHIBaTh  ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

OOopynoBaHMe W PeaKTHUBbI: INTaTHB C NPOOUPKAMHU, BOJsSHAs OaHS,
puoOOp I HarpeBaHUs, CIIMYKH, JEPKATEIh sl IPOOUPOK, XUMHUYECKUH CTaKaH,
CTEKJISTHHAsT BOPOHKA, CTEKJISTHHAs IMajlouka, TIIMIIEPHUH, BOAA, PACTBOPHI HHUTpaTa
cepedpa, aMMHaKa, YKCyCHOM KHCJIOTHI, JUCTWIIUpoBaHHas Boaa, 10 % pactBop
ruapokcuaa Hatpus, 5% pactBop cyibdara menu (l1), pacTBop riroko3bl, MOJIOKO,
KpaxMall (ITOPOIIOK).

Teoperuyeckasi 4acThb

MHoroaromHble CHUPTBI — OpPraHUYECKUE COEOUHEHMS, B MOJEKYJax
KOTOPBIX COJIEP>KUTCS HECKOJBKO TMIAPOKCUIIBHBIX rpynn (-OH), coennHEHHBIX ¢
YIIEBOJIOPOAHBIM PaJUKaIOM

JIByXaTOMHBIMH ~ CIIUPTaMM  HA3bIBAIOTCS  CIIUPTHI, COZAEpXAllue JIBE
r'UJIpOKCUIbHbIE rpynnsl (rpynna OH); cnupTel, copepkalue Tpu THIAPOKCUIIbHBIE
TpyHnbl - TPEXaTOMHBIE CIUPTHL. B MX MolleKynax 1Be WU TPU TUAPOKCUIHHBIC
TPYMITBl HUKOTJa HE OKa3bIBAIOTCS MPUCOCTUHEHHBIMU K OJTHOMY U TOMY K€ aTOMY
yriaepoa.

JIByXaTOMHBIE CHUPTHI en¢ HA3bIBAIOT TNIMKOJSMH, TaK KaK OHU 00JIafaroT
CIIaJIKUM BKYCOM, - 3TO XapaKTEPHO /JIsi BCEX MHOTOATOMHBIX CITUPTOB

MHoroaromMHple CHOUPTHI C HEOONBIIUM YHCIOM aTOMOB YIJIEpoJa - 3TO
BA3KHUE KHUJIKOCTH, BBICILIUE CIIUPTHI - TBEPAbIC BellecTBAa. MHOTOATOMHBIE CIIUPTHI
MOKHO TIOJy4yaThb TEMH € CHHTETHYECKUMH METOJaMH, YTO U NpEeJesIbHbIC
MHOTOaTOMHbBIE CITUPTHI.

Ortunenrnvkons (3tanauon) - HO-CH,CH,-OH

CupomnooOpa3Has, Bsi3kasi OecuBeTHas >KUJIKOCTb, UMEET CHMPTOBOW 3arax,
XOpOILIO CMEMNIMBAeTCS C BOJOM, CHJIBHO TMOHW)XAET TeMIepaTypy 3aMep3aHus
BozbI (60%-b1i1 pacTBOp 3amep3aeT mpu -49 °C) —3TO HUCMOIB3YETCS B CHCTEMax
OXJTKICHHSI IBUTATENeH — aHTU(PHU3BL. DTUIICHTIIMKOJIb TOKCUYEH — CHIIBbHBINA !
VYrueraer [IHC u nopaxaert noyku.

['munepun (nponantpuon-1,2,3) - HOCH,-CH(OH)-CH,OH

becuBeTHas, Bs3Kas CHpOMOOOpaszHas KHUAKOCTh, cllagkas Ha BKyc. He
an0BUT. be3 3amaxa. Xopollo cmemmuBaercs ¢ BoAoOM. PacrpocTpaHEéH B KUBOU
npupoe. Urpaet BaxxHyI0 pojib B 0OMEHHBIX MPOIIECCax, TaK KaK BXOJUT B COCTAB
YKUPOB (JTUTTUIOB) )KUBOTHBIX U PACTUTEIbHBIX TKaHEH.

IHonyyeHue MHOr0aTOMHBIX CIIMPTOB
1) [Ipu peakuuu raJloreHaaKkaHoB CO METOYBIO:
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HEC—HQC + NaQOH— HEC—HQC+NaCI
I I I I

Cl Cl OH OH
2) ITpu peakiiy OKUCIICHUS aJIKCHOB
H, O
H.C==H,C + KMnO,—>H_C —H,C +KOH + MnO,
]
OH OH
3) UIpoan3 >KMPOB: B OTOH PEaKIMU IIONY4aeTcsi BCEM H3BECTHBIN
CIIUPT - INIMOCPUH

H,C-0-COR H,C — OH

HC-0-COR * 3NaOH — HC—0OH + 3RCOONa

H,C- 0 -COR H,C— OH

XuMHYEeCKHE CBOWCTBA MHOTOATOMHBIX CITUPTOB
Kuciaornblie cBoiicTBa

1. C akxmusHvimu memaniamu

HO-CH,-CH,-OH + 2Na — H;,1+ NaO-CH,-CH,-ONa (rinukonar HaTpus)

2. Bzaumooeiicmsue ¢ 2uOpoKcuoom meou. MHOroaToMHbl€ CHUPTHI
MPOSIBJISIIOT 0oJiee KHUCIIbIe CBOMCTBA, YE€M OJIHOATOMHBIC M JIETKO O0pa3yroT
QJIKOTOJISITHI HE TOJIBKO ¢ METaJUIAMH, HO M C TUJIPOKCUAAMU TsHKEIIbIX MeTa/lIoB. B
OTIMYME OT OJHOATOMHBIX CIUPTOB, MHOTOAaTOMHBIC CIHUPTHI PEATHUPYIOT C
THAPOKCUIIOM MEH, 1aBasi KOMILJIEKChl CHHETO IBeTa (KaueCTBEHHAs peaKilus Ha
MHOTOATOMHBIE CITUPTHI). YTIPOIIEHHAS CXeMa

CyHsOH * Cu(OH )y —s<» |
CH; OH CHyON ,0-CH;
2727 4+ Cu(OH)—> | ~ Cu | +2H,0
CH ; OH ' CHy0/ No-cH,
H

OcHOBHBIE CBOWCTBA

1. C 2anoeeno6000pOOHbLIMU KUCIOMAMU
HO'CHQ-CHZ-OH + ZHCI > Cl'CHg'CHg'CI + 2H20

IlpuMeHeHue: DTUIICHIIMKOIL MPOU3BOJICTBA JIaBCaHA, IJIacTMacc, U JJIs
MPUTOTOBJICHHS] aHTU(PU30B — BOJHBIX PACTBOPOB, 3aMEP3AIOIINX 3HAYUTEIHHO
Hmwke 0°C (ucmonp3oBaHWE UX JUIS  OXJ&XKJACHUS JBUTATeleH IMO3BOJISET
aBTOMOOUJISIM pabOTaTh B 3MMHEE BPEMSl); CHIPhE B OPraHUYECKOM CHUHTE3E.

['muuepuH  MMUPOKO  HCIOJB3YETCS B KOXKEBEHHOW,  TEKCTUJIBHOM
MPOMBINIJICHHOCTH TPH OTJAEJIKE KOXK M TKaHEH U B JIPYrux 00JacTSAX HAPOJHOTO
xo3siictBa. CopOUT (LIIECTHATOMHBIA CHHUPT) HCMOJIB3YETCS Kak 3aMEHHUTENb
caxapa Juisi OOJbHBIX auabeToM. [NMilepuH HAXOIWUT WIMPOKOE MPUMEHEHUE B
KOCMETHKE, THUIICBOM TMPOMBINUICHHOCTH, (apMaKoJIOTHH, MPOU3BOJCTBE
B3PBIBUATHIX BEMICCTB. UWCTHIA HUTPOTJMIIEPUH B3PBIBACTCS NaXXe MPU CIIA00M
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yaape; OH CIIYXHUT ChIPbEeM JIJIsl TIOJydeHHsI O€3IMHBIX TOPOXOB U AMHAMHUTA —
B3pBIBUATOTO BEIIECTBA, KOTOPOE€ B OTJIMYME OT HUTPOMNIMIIEPUHA MOKHO
0e3omacHo Opocark.

YriaeBoabl - NPUPOAHBIE COCNUHEHHMsS. SIBISSCH OCHOBHBIM KOMIIOHEHTOM
MUY, YTIEBOABI IMOCTABISAIOT OOJBIIYI0 YacTh JHEPTUU, HEOOXOIUMOM st
KU3BHENIEATeIbHOCTH. HeKoTopble yriieBoJbl BXOIAT B COCTaB HYKJIECHHOBBIX
KHUCIIOT, OCYIIECTBIAIONIMX OHOCHHTEe3 Oelka M Mepenady HacJaeACTBEHHBIX
MIPU3HAKOB.

VYrieBoAbl MIMPOKO pacPOCTPAHEHBI B IPUPOJIC U UTPAIOT OOJIBIIYIO POJIb B
OMOJOTUYECKUX TIPOIIeCCax >KUBBIX OPraHU3MOB M 4enoBeka. K HUM OTHocSTCH,
HarpuMep, BUHOTPAJHBIA caxap WM TJIIOKO3a, CBEKJIIOBHUYHBIA (TPOCTHUKOBBIN)
caxap WM caxapo3a, Kpaxman U kjerdarka. Ha3zBanue "yrieBonbl" BO3HHKIIO B
CBSI3M C TEM, YTO XHMHUYCCKHI COCTaB OOJBIIMHCTBA COCAWHCHHI ATOr0 Kjacca
BeIpakasics obmer popmynoit C,(H,0)y,. [anbHeiiiiee ucciaemoBaHue yriaeBo10B
MOKa3aJio, 4YTO TaKO€ Ha3BaHHWE SBJSETCS HETOYHBIM. Bo-mepBbIX, HaWACHBI
YTIEBOBI, COCTAaB KOTOPHIX HE OTBEUaeT HToi ¢Gopmyse. Bo-BTOpBIX, U3BECTHBI
coenunenus (hopmanbaerua CH,0, ykeycnas kucinora C,H40;), cocTaB KOTOPBIX
XoTss U coorBercTtByeT obOmed ¢opmyne C,(H,O)y,, HO Mo cBoOWCTBaM OHHU
OTIINYAIOTCS OT YTJIEBOJIOB.

VYrieBonbl B 3aBUCUMOCTH OT HMX CTPOCHHUS MOXHO TOJPA3/IeTUTh Ha
MOHOCaxapubl, JUCaXapUabl U MOTUCAXAPUIBI.

B Mosnekynax MOHOCaxapuJOB MOXET COJEPKATbCS OT YEThIPEX 10 JECITH
aToMOB yriepoja. Ha3BaHus Bcex rpymnn MOHOCAXapuIOB, a TakKe Ha3BaHMS
OTJICJIbHBIX MPEJICTABUTEIEH OKAaHYMBAIOTCA Ha - 03a. [I09TOMy B 3aBUCUMOCTH OT
YyHucila aTOMOB YIJIEpOJia B MOJIEKYJIE MOHOCAXapHuabl MOAPA3AEISAIOT Ha TETPO3bl,
MIEHTO3bl, TeKCO3bl U T. 1. Hanbombliiiee 3HaYeHNE UMEIOT T€KCO3bI U IIEHTO3HI.

Knaccudukanus yrnesoaon

[Ipoctsie CnoxHele
(HE moABEPraroOTCs TUIPOIIU3Y) (moaBepraroTCs TUAPOIIN3Y)
Monocaxapuabl Onurocaxapuibl [Tonmcaxapuabt
(Jucaxapupi)
I'moko3a CgH,04 Caxapo3sa Kpaxmain (C¢Hy9Os),
®dpyxkroza C¢Hy,04 (mucaxapu) Hemmono3za (CgH100s5),
Pu6o3a C5H1005 C12H22011
['moko3a CgH1,06, XUMHUECKOE CTPOCHUE TIIFOKO3bI MOKHO BBIPA3UTh
bopmyIoii:
0]
Il
CH,0OH - CHOH - CHOH - CHOH - CHOH - C
\
H

B BogHOM pacTBOpe TIIFOKO3BI HAXOAATCS B TUHAMHUYECKOM PaBHOBECHU TPH
n3oMepHbie PopMbl: a-hopMa, anpaeruaHas u -popma.
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K nucaxapupnam oTHOCSTCS: caxaposa (caxap), MalibTo3a, JlakTo3a. Bce oHuM
UMEIOT MoJieKyJsipayto Gpopmyiy CioH,,04;. HacTo cBelleHrs 0 CTPOSHUU BEIECTB
MOYHO TMOJYYUTh IMTyTEM PACHICTUICHUS - TUAPOIU3a MOJIEKYJ. AHAIN3 NPOIYKTOB
TUIPOJIN3a MO3BOJISIET OOHAPYXKUTh (PPYKTO3Yy U TIIOK03Y. (Mosekyibl caxaposbl
COCTOSIT U3 OCTATKOB 0-TJIFOKO3bI U B-DPYKTO3HI).

Kpaxwman - nonucaxapuj. 1o 0esbiii aMmopHBII MOPOIIOK, HE PACTBOPUMBII
B Bojie. B ropsueit Bosie kpaxMainbHble 3¢pHa HAOYXatOT U 00Pa3yrOT KOJIIOUTHBIH
pacTBOp, Ha3bIBAEMBIM KpaxMalbHbIM KiehcrepoM. Kpaxmam - mnpupomHoe
BBICOKOMOJIeKYJsIpHOe coenuuenune, (opmymna (CgHygOs)y (N - OT HECKOJNBKHX
COTEH JI0 HECKOJbKMX ThIcsY). O CTpPOCHMHM Kpaxmajga MOXHO CYIUThb IO
MPOAYKTaM €ro rujiposn3a. ['uaposin3 oObIYHO MPOXOAUT MOCTEICHHO: B Hayaje
o0pa3yloTcsd MNpPOAYKTbl C MEHBUIEH MOJIEKYJISPHOM Maccoil, 4yeM Kpaxmain, -
JEKCTPUHBI, 3aTeM Jucaxapuji - MajbTo3a U, HaKOHel, TJoko3a. Cxema
TUAPOIN3A:

(C¢H1005)n — (CeH10Os)nx — C12H2,011 — CH120%e.

YcraHoBiaeHO, YTO B pe3ysibTaTe THAPOJIM3a Kpaxmaia oOpasyercs o-
TIII0KO3a.

B xopoBbeM Monoke coaepxkutrca okoio 4,5% makto3pl. OHa sBIsAETCS
M30MEPOM Caxapo3sbl, JA€T PEAKIUI0 CepeOpsTHOro 3epkajia (TakKe U MEIHOTO).
MomnouHbIl caxap MEHEe pacTBOPUM U CIIAJI0K, 4YE€M CBEKJIOBUYHBbIMA. [lpu
TUPOJIM3E MOJIOYHBIN caxap J1aeT JB€ MOHO3bI — IIFOKO3Y U rajlaKTo3y.

JKCIepUMEHTAJIbHASA YaCTh
O3HaKOMBTECh C TMpaBWJaMU MO TEXHHUKE O€30MacHOCTH mpu padoTe B
XUMHUYECKOH JTa0OpaTOPUH U paCIMIINTECH B )KypHaie 1no Th.

Xoa padoTbi
OnbiT 1. PacTBOpeHue riumepuHa B Boje
Haneiite B mpoOupky 1-2 mu raunepusHa, 100aBbTE CTOJBKO K€ BOJBI U
BCTPSIXHUTE. 3aTeM 100aBbTE B 2- 3 pasa Oosbline Boabl. OTMETHTE PACTBOPUMOCTH
TIIMIEPUHA B BOJIE.

OnbIT 2. B3aumoaeiicrBue riaunepuna ¢ ruapoxcuaom meau (11)

B npobupky Haielite 2 M pacTBOopa THAPOKCHMIA HATpusi U J00aBbTE
HeMHOro pactBopa cyiabdara meau (1) g0 Bemmanenus ocanka. K ocaaxy npuerite
pacTBOp riauuepuHa u B3oonrtaiite. OTMETbTE MPOUCXOSAIINE U3MEHEeHUsI. PacTBop
KaKoro I1BeTa oOpa3oBajicsi B pe3yibrare peakuuu? Hanumwure ypaBHEeHUsS
IIPOTEKAIOIIUX PEAKLIUH.

OnbiT 3. CBoiicTBa III0K03bl KAK MHOTOATOMHOT0 CIIMPTA

B npobupky BHecuTe 1 M1 pacTBOpa riroko3bl, 1 Mt pactBopa comu meau (11)
U TIpU B30AJITHIBAHUM 5 MJI pacTBOpPa THIPOKCHA HATPUS 10 0Opa30BaHUS SIPKO-
cuHero pactBopa riukoista meau (l1). O dem roBoputr 00pa3oBaHHE TAaKOTO
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pactBopa? Takoil onmeIT mpojensiBaId ¢ rauuepuHoM. Hamwmure ypaBHEHHE
peakuuu. [ToaydeHHBIN pacTBOP COXPAHUTE JUIS CIEAYIOLIErO OIBITHI.

OnnIT 4. CBolicTBa INIIOKO3BI KaK AJIbAErnaa

1) Boccmanosnenue cuopoxcuoa meou (11)  znoxozou 6 npucymcmeuu
wienouu. IlonydyeHHBI B TMPEABIIYIIEM OIbITE IIEJIOYHON PacTBOpP TIUKOISATA
menu (1) HarpeiiTe Haja TUIAMEHEM CHMPTOBKHM J0O KHIICHUS (HE KHIIATUTE, T.K.
TUIIOKO3a BoccTaHaBiauBaeT ruapokcun wmean () m 6e3  kunsyenms). Yto
HabmogaeTe? Hamummre ypaBHEHHE peakInu.

2) Boccmamnosnenue ammuaunozo pacmeopa OKcuoa cepeopa 2nioKo3oil
(peaxyus «cepebpanozo 3epxanay). lIpuroToBhTE PEAKTUB, HEOOXOTUMBIN IS
OMbITA — aMMHAuYHBIM PacTBOpP OKcHiaa cepedpa: B MpoOupkKy BHecuTe 1 M
pactBopa HuTpata cepedpa (AgNO;), mobGaBbTe 2 M pacTBOpa THAPOKCHAA
Hatpusi (NaOH) u Hemuoro rumapokcuaa ammonust (NH,OH) mo pactBopenus
oOpasyrolerocs ocajika ruipokcuaa cepeopa.

Jlanee B mpoOupKy, cojaepxairyto 1-2 My pacTBopa TJIOKO3bI B BOJE,
npuieite 1-2 MJ NPUTOTOBIEHHOTO aMMHAYHOTO pacTBOpa OKcHa cepebpa u
Harpeite nmpoOUpKy, Aepka ee Haj IUIaMeHEM CIUPTOBKH, TOJBKO JO0 Hauaja
noOypenus pacrpopa. Uro Habmonaere? Hanmummre ypaBHEHHE PEAKIIUH.

OmnpIT 5. CBOMCTBAa KpaxMaJia -eiicTBHe H0Aa HA KpaxMaJl

[Ipy momMomm mmaress MOMECTUTE B MPOOUPKY KpaxMall W MpUienTe 2 M
Bojbl. Conepkumoe B30oaTath. Jlanee BbUICHTE HEOOJBIIMMU —HOPLUSIMU
coJiep >KMMoe MPOOUpKU (MpU MOMEIMIMBAHUU) B CTAKaH € 5-6 MJI ropsiueil BOABI.
[Tomy4yeHHBI KpaxMalbHbIN KIEUCTEP - KOJUIOUIHBIN PACTBOP - UCIIOJIB30BATh IS
MIPOBEAEHUS MOCIEAYIOINX ONBITOB.

B npoOupky, conepxamiyro 2-3 Ml KpaxMalbHOTO KieWcTepa mnpuOaBbTe
KaIlJIl0 CIIUPTOBOTO pactBopa ioma. Uro Habmogaete? OTMEThTE H3MEHEHHE
nBera. Harpelite cmech B mpoOupke. Kakue namenenus nadmogarorcsa? JlanHas
peaKUus SABJISICTCS KAUECTBEHHOM PeaKlen Ha Kpaxmall.

OnbIT 6. O0HapYy:KeHHE JIAKTO3bI B MOJIOKE

1. Jlnst oOHapyx)eHuss MOJIOYHOro caxapa K 20 MJ MOJOKa TpuiierTe
CTOJIBKO € BOJbl M HECKOJIbKO Karejlb YKCYCHOW KHCIIOTBI JUIsl CBEPTHIBAHMS
Mouioka. OcakIeHHBIN 0eNoK Ka3euH OTQUIbTPYHTE B XUMUYECKHUI CTaKaH.

2. Jlnst oOHapyKeHus anbJeruIHON TPyNIbl B JIakTo3€ K 1 M1 gpuibTpara
NpUJIeTe aMMUAYHbIA PACTBOP HUTpATa cepedpa (MPUTrOTOBUIIM B OMBITE 2, M.2) U
HarpeiTe. 1o peakuus cepeOpsHoro 3epkayia. Uro Habmopaete?

3. K 1 mn ¢unbrpara npuneitte 1 mu menouu, 3ateM no0asbte 0,5 M
cynbara menu (II). TIpoOGupky ocrtopoxkno Harpeite. Uto HabGmomaere? D10
peakuys MeIHOro 3epkasia. Hanummre ypaBHEHUE peakuu.

OdopmuTte pe3yabTaThl TaOOpaTOpHOU pabOThI B TeTpaau. Caenante BEIBOIBI.
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KonTpobHBIE BONPOCHI
1. Kakue coeuHeHNs Ha3bIBAIOTCS MHOTOATOMHBIMH CIIUPTaMU?
2. OxapakTepu3yiTe pu3nuecKkre CBOMCTBA STUJICHIJIMKOJIA U TNIUIIEPUHA.
3. Kakas peakiusi xapakTepHa s T[JIHIEPUHA M JAPYTMX MHOTOATOMHBIX
CIIUPTOB?
4. Kakue BellecTBa OTHOCATCA K YIJIEBOJIaM, M TIOYEMY UM OBLJIO JaHO TaKoOe
Ha3BaHHE?
5. Kakume xuMmMuueckue CBOICTBa [JIsi IJIIOKO3bl M TJIMLEPUHA SBISIIOTCA
OOIIMMH, M YEM OTH BEIIECTBAa OTIUYAIOTCS ApYyr oT aApyra? Hamumure
YPaBHEHUS COOTBETCTBYIOIIMX PEAKLIUN.
6. CocraBbTe ypaBHEHHUs pEaKUU{ MPH MOMOIIU, KOTOPHIX Caxapo3y MOXKHO
NPEBPATUTh B 3TAHO.

JlaGopaTopHnasi padora Ne 6
PacTBopenne 0e1koB B Boge. O0Hapy:KeHHe U JeHATYpanus 0eJIKOB

Heab: DKkcriepuMEHTATBHBIM IIyTEM U3yYUTh CBONMCTBA OEJIKOB, UCCIEN0OBATh
IPOLECChl PACTBOPEHUsI Oesnka B BOJE, HEOOpaTUMOW JeHaTypauuu OEIKOB,
IPOBECTU KauyeCTBEHHbIE peakuuu Ha Oenku. [Ipomomkute ¢GopMupoBaHue
YMEHHA TPOBOAWTH HAOIIONEHUS W JeNlaTh BBIBOJBI, 3aMMCHIBATh ypPaBHEHUS.
OTtpaboTaTh HAaBBIKH SKCHEPUMEHTAIBHOM PabOThl, COOMIOAAs MpPaBUIIA TEXHUKH
0€30MacHOCTH MpHU paboTe B KAOUHETE XUMUHU.

OOopynoBaHMe ¥ peaKTHUBbI: IITATUB C MNOpOOUMpPKaMH, TPUOOp ISt
HarpeBaHus, MNPOOUPKOAEpKATeNb, CIMYKH, CTEKISHHAs TMajo4yka; pacTBOPHI
SUYHOTO OeyKa; MOJIOKO, TBOPOT; PacTBOPHI alleTaTa CBUHIA (HUTpaTa CBUHIA),
cynb(ara Memu (HachlieHHBIM u 1%-HBIM pacTBOpHI), cyibdaTa aMMOHHS
(HACBILIIEHHBIN), COJsTHAsE KUCIOTa (KOHIIL.); YKCycHas KucioTa (KoHIL.); 20%-HbIi
pacTBOp THUApPOKCHAA HaTpus; aMMmuak (KoHIL.); 10%-HbI pacTBOp XJOpHAA
HATpHs; ASTWIOBBIN cnupTt, (eHondTanenH; JakMycoBas Oymara, METHJIOBBIN
OPAHKEBBIM.

Teoperuuyeckasi 4acTh
Ientuabl u  OeJKM TPEJICTABISIOT  COOOM  BBICOKOMOJIEKYJISPHBIE
OpraHUYeCKHUEe COCJAWHEHHUs, TOCTPOCHHBIE U3 OCTAaTKOB 0O- aMHUHOKHCIIOT,
COCIMHEHHBIX MEXIY COO0O0M MENTHUIHBIMU CBI3SIMHU.

Hu onuH 13 U3BECTHBIX HaM KUBBIX OPTaHU3MOB HE 00XO0IUTCS Oe3 OENKOB.
benku ciyxar nuTaTeabHBIMUA BEIIECTBAMHU, OHHM PETrYJIUPYIOT OOMEH BEIIECTB,
UCIIOJIHSSL pOJib (DEPMEHTOB — KaTalM3aTOPOB OOMEHa BEILIECTB, CIHOCOOCTBYIOT
MEPEHOCY KUCIOPOJia MO BCEMY OPTaHU3MY U €ro MOTJIONICHHUI0, UTPAIOT BAXKHYIO
poJIb B PYHKITMOHHUPOBAHUY HEPBHOMN CUCTEMBI, SBIISIFOTCS MEXaHUYECKON OCHOBOM
MBIIIIEYHOTO COKpAIEHUs, y9aCTBYIOT B Mepeade TeHeTHUYeCKo MHGOpMaIii 1
T.4. Kak BumHO, QyHKIMHM OENKOB B MPHUPOJE YHHBEPCAIbHBI. belku BXOmaT B
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COCTaB MO3ra, BHYTPEHHUX OPraHOB, KOCTEW, KOXHU, BOJOCSHOTO MOKPOBA U T.1.
OCHOBHBIM HCTOYHUKOM

0i- AMUHOKHCJIOT ISl >KUBOTO OPTaHM3Ma CIYKaT MUIIEBbIE OCJIKH, KOTOPHIC B
pe3ynbTaTe (hepMEHTATUBHOIO THIPOJIM3a B KEIYTOYHO-KHUIIIEYHOM TPaKTEe JAloT
0i- aMMHOKHCJIOTEI. MHOTHE

0i- aMUHOKHUCIIOTBI CUHTE3UPYIOTCS B OPraHU3MeE, & HEKOTOPbIE HEOOXOIUMBbIE
JUTSl CUHTE3a OCJIKOB .- AMUHOKHCIIOTHI HE CUHTE3UPYIOTCS B OPraHU3Me U JOJIKHBI
MOCTynaTh W3BHE. Takue aMHHOKHCIOTHI HA3bIBAIOTCS He3aMeHUMbIMU. K HuM
OTHOCSITCS BaJIWH, JICUIIMH, TPEOHWH, METHOHWH, Tpuntodan u ap. [Ipu HekoTOphIX
3a00JIEBaHUSIX YEJIOBEKA MEPEUEHb HE3AMEHUMBIX aMUHOKHUCIIOT PACIIUPSIETCSI.

[Tenrtuael 1 6K PA3IMYAOT B 3aBUCUMOCTH OT BEIMYUHBI MOJICKYJISIPHOM

MAacChl. YCIOBHO CUMTAIOT, YTO NENTUABI coaepkaT B wmojekyine npo 100
(cooTBeTcTBYeT MOJNeKysipHoit macce 1m0 10000), a Oenku - cBoime 100
AMUHOKHUCJIOTHBIX OCTaTKOB (MoJekyisipHas macca oT 10000 10 HECKOJIbKUX
MUWUTHOHOB). [Ipy ATOM B MeNnTUax paziuyaroT OJUTOINENTUIIbI, COACpIKAIIUE B
nenu He 6osiee 10 aMMHOKHUCIOTHBIX OCTATKOB, U MOJIUIICTITU/IBI, COAECPKAIIHIE JI0
100 aMHHOKHUCIOTHBIX OCTaTKOB.

IlepBuunas CTPYKTYpa 0ejika - Z Tj t:j | I E
crienuduyeckas AMUHOKHCIIOTHAs - \/c \ T/ \ﬂ/ h i -
1I0CJIEI0BATEIBHOCTD, T.€. MOPAJOK YEPEAOBAHUS O- L
AMMHOKHUCIIOTHBIX OCTAaTKOB B  TOJMIIENTHIHON
LETH.

Bropuunasi cTpykrypa 0esika - KoHpopManus NOJUINENTUIHON LEMNu, T.€.
CHocO0 CKpY4YMBaHUs LIENH B MPOCTPAHCTBE 32 CUET BOJAOPOJHBIX CBSI3EH MEXKIY
rpynmamu NH 1 CO. OnHa u3 Mojeneit BTOpUIHOU CTPYKTYPhI — CITAPAITh.

Tperuunasi cTpykrypa Oeska - TpexMepHas KOH(pUTrypauus 3aKpy4yeHHOH
CIUpaJIi B MPOCTPAHCTBE, 00pa30BaHHAs 3a CUET IUCYIbPUIHBIX MOCTUKOB —S—S—
MEXy HUCTENHOBBIMU OCTATKAMHU M MOHHBIX B3aUMOJECHCTBUN.

YerBepTHYHAs CTPYKTypa 0Oesika - CTPYKTypa, oOpasyromascs 3a cueT
B3aUMOJICUCTBUS MEXJY pa3HbIMM IOJMIENTUAHBIMUA LENsAMUA. YeTBepTUyHas
CTPYKTYypa XapakTepHa JHILb JJI1 HEKOTOPBIX OEJIKOB, HAIPUMEP FeMOIJIOOHNHA.

XuMHYecKHe CBOicTBa

1) enarypanms. YTpara OeIKOM MPUPOIHON (HATUBHOM) KOH(pOpPMAIIUH,
COMPOBOXKIAIOIIASICS OOBIYHO MOTEPEN ero OMOIOTHYECKON (PYHKIIMU, HA3bIBACTCS
neHatypauueid.C TOUKH 3peHust CTPYKTYPBI Oellka — 3TO pa3pyllieHne BTOPUYHON U
TPETUYHOM CTPYKTYp Oenka, 0OyCIOBIIEHHOE BO3JIEUCTBHEM KHUCIOT, IIEIOYEH,
HarpeBaHus, paguanuu u T.1. llepBuunHas cTpykTypa Oeika mpu AeHATyparuu
coxpansiercs. JleHaTypauusi MOXeT OBITh oOOpaTuMoM (Tak Ha3bIBaemas,
peHarypainus) u HeoOpatumoi. I[lpumep HeoOpaTUMOW JAeHATypalMu MpU
TEIUIOBOM BO3/I€WCTBUU — CBEPThIBAHHUE IUYHOTO ajJbOyMUHA MPU BapKe SIHII.

2) T'wapoau3 0eJIKOB — pa3pylicHHE MEPBUYHON CTPYKTYphI OejiKa Mo
JEHCTBUEM KHCIOT, LIei0o4Ye uin (EepMEeHTOB, MPUBOIAIIEE K 00pa30BaHUIO O -
aAMUHOKHCIIOT, U3 KOTOPBIX OH OBLJI COCTABJICH.

3) KauecTBeHHbIE peakiiy Ha OSIKH:

24



a) buyperoBasi peaknms — (uOIETOBOE OKpallMBaHWE TPU JCHCTBUU
coneit menu (l1) B menounom pactBope. Takyro peakuuo JalOT BCE COEIUHEHUS,
CoJIepKallye MENTUIHYIO CBA3b.

0) KcanTonporenHnoBasi peakuusi — IOSIBJIICHUE JKEITOrO OKpaIIMBaHUs IPU
JEHCTBUM KOHLIEHTPUPOBAHHON a30THOM KUCJIOThI Ha OEJIKH, COEPKAIUE OCTATKU
apoOMaTHUYECKUX aMMHOKUCIIOT ((peHuananuHa, Tupo3uHa). [Ipu B3aumoneicTBuu
TaKUX AaMUHOKHUCIOT C a30THOM KHUCIOTOH O00pa3yroTcs HHUTPOCOEIUHEHHUS,
OKpPAIIEHHBIE B KEITHIN LIBET.

JKCIePUMEHTAIbHAS YaCTh
O3HakOMbBTECh C TMpaBUIAMH [0 TEXHHUKE OE30MacHOCTH MpH padoTe B
XUMHUYECKOH JTa0OpaTOPUH M paCIIMIINTECH B )KypHaie 1no Th.

Xoa padoTbl
OnbiT 1. CBeprhiBaHUE 0€JKOB PH HATPEBAHUU
Hebobiioe KOJIMYEeCTBO pacTBOpa SIMYHOTO Oelika HarpeuTe 10 KUIIEHUS U
HaOJMIoaliTe TOMYTHEHUE XKUJIKOCTU. YeM 3To 00BsicHsieTca? PazbaBbTe pacTBOp
BOJI0I. PacTBOpsieTCs I 0Cal0K; €CIIM HET, TO TOYEMY?

OnsiT 2. Ocaxkaenue 0eJIKOB COMSIMHU THKEJIBIX METALIOB

B nBe npoOupku Haneite no 1-2 mMi1 pacTBOpa SIMYHOTO O€lKa U MEIJIEHHO,
M0 KaIuIsIM, TIPU BCTPSIXMBAHUU MPUIIMBANWTE B OJHY M3 HUX HACBHIIIEHHBIA PacTBOP
cyabara menu (l1), a B apyryro 20%-Hblil pacTBOp alerara (HUTpara) CBUHIA.
Yro nabmronaercs? PazbaBpTe pacTBOp OOJBIIMM KOJWYECTBOM BOJbI. Craenaiite
BBIBOJI O JICHCTBUU TSKEJBIX METAJIJIOB HAa OEJIOK.

OnbiT 3. OcaxneHue 0eJIKOB MHHEPAJIbHBIMH W OPraHUYeCKUMH
KHCJIOTAMM

B nBe mpoOupku Haneite mo 1 mu pactBopa simgHoro Oenka. OCTOPOKHO
100aBbTE B MPOOUPKHU C PACTBOPOM O€JIKa KOHIIGHTPUPOBAHHOW COJITHOM KUCIIOTHI
TaK, 4YTOOBI KUCIIOTa HE CMEIIUBaJIach ¢ 0eIKoM. B MecTe COnpuKOCHOBEHUS JABYX
KUIKOCTEN oOpa3yeTcst Oemblii XJIONMbEBUIHBIN OcamoK. [loBTOpUTE 3TOT OMBIT C
KOHIIEHTPUPOBAHHON YKCYCHOM KucioToi. Caenaite BBIBOJ 00 OTHOIIICHUH OeliKa
K KOHIIEHTPUPOBAHHBIM KUCJIOTaM.

OnbiT 4. Ocaxaenue 0eJKOB CIUPTOM

B Tpu npobupku Haneite o 1-1,5 M pacTBopa SIMMHOTO U MSICHOTO O€JIKOB,
pacTBopa MOJIOKa W JOJIEMTe B HHUX 1O 2-3 M 3TUIOBOro cnuprta. Yro
HaOmonaercs? PactBopsiercss nu ocagok B Bojae? Kakoil BuUI CBepThIBaHUS
HaOrogaeTcs?

OnbIT 5. [BeTHBIC peakuM HA OeJIKH
1) Kcanmonpomeunosasa peaxkyusa. B 1Be npoOupku Haneilre mo 1 mu
pacTBOpPOB SIMUHOTO O€NKa, pacTBOpa MOJOKA, B TPEThIO MPOOHPKY MOJIOKUTE
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HEMHOro TBopora. B  kaxayio mnpoOupky  pgobaBpTe 5-6  Kamenb
KOHILIEHTPUPOBAHHON a30THOW KUCIOTHI JI0 MOSBJICHUS OEJIOro ocajika Wiud MYTH
OoT cBepHyBIHIerocs Oenka. [IpoOupku ¢ peakMOHHBIMH CMECSIMHU HarpeiTe [0
OKpaIllMBaHUs 0CAJIKa B JKEJTHIH 1IBET.

B mnpouecce ruaponmsza uaer pactBopeHue ocaaka. Oxiaautre CMecu u
100aBbTE K HUM OCTOPOKHO, IO KaIUIsIM, U30BITOK KOHIICHTPUPOBAHHOTO PacTBOpa
amMmuaka. Okpacka nepexoauT B OPaHKEBYIO.

2) Buypemosasa peakuyusa. B nBe npoOupku HajiedTe mo 1 mu pacTBOpOB
SUYHOTO OejiKa, pacTBOpa MOJIOKA, B TPETbIO MPOOUPKY MOJOKUTE HEMHOTO
TBOpora. B kaxnayro mnpoOupky Hanedte 20%- HOTO TMAPOKCHIA HATpUA WU
TUJPOKCUJA Kanus. 3aTeM MpUJIEHTEe HEMHOrO pa30aBJICHHOTO PacTBOpa METHOTO
KyI[opoca U COJIEp>KMMO€ TIIATENbHO Nepemeniaiite. Yro Habmomaercs?

3) Hucmeunosan peaxuyusa. B npodupky nHaneiite 0,5 mi pacTBopa anerara
CBHHIIa U 2 MJI pacTBOpa T'MJAPOKCHJA HATPHs JO PACTBOPEHHsI 00pa30BaBIIETOCS
ocanka ruapokcuna cBuHma (II). B pesynbrare mosy4yaeTcs IUTFOMOMUT
Hatpus Na,PbO,. B npyryro npobupky HaneiiTe 2 Mi1 Oeika v IpUIeHTe U3 TepBOM
MPOOUPKHU CTOJIBKO K€ TUTIOMOUTA HATPUS.

CMmecp Harpeiite no kunenus. [Ipum HarpeBaHuM O€JOK TMIPOJU3YETCS, U
oOpa3yercsi cepoBOAOPOJ, KOTOPbI BCTYMAE€T BO B3aMMOJEICTBHE C PacTBOPOM
Na,PbO; ¢ oOpa3oBaHueM YEpHOTO WM YEPHO-KOPHMYHEBOI'O OCajKa Cyibhuaa
csuHIa PbS.

OdopmuTe pe3ynbTaThl JIA0OPATOPHON pabOTHI B TETPAIH.
CrenaiTe BBIBOIEL.

KounTpoJsbHbIe BONPOCHI

1. Uto Takoe aeHaTypamnusa? YKaKuTe yCIOBHS JACHATYpaIlMU OCIIKOBBIX
MOJICKYI.

2. Kakne rpynmbl aToMOB M THIIBI CBSI3eM HamOoJiee XapaKTEPHBI IS
OOJILIIMHCTBA OCITKOBBIX MOJICKYJI?

3. Kak MOXxHO m0Ka3aTh Hanmuuue OCJIKOB B MPOJYKTaX IHUTAHUS, B
MISPCTSAHBIX M MIETKOBBIX TKAHSX?

4, Kakwue BemiecTBa 00pasyroTcs mpu rUAPOM3e OCIKOB B OpraHu3mMe?

5. YeM oTau9aeTcs THAPOIU3 OSITKOB OT THAPOJIH3a TOJIMCaXapHI0B?
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Cnmcok JuTepaTypbsl M HHTEPHET- PeCypcoB 10 XUMUH

OcHoBHas JuTepaTypa

1. AnapueB A. 1. O6mas xumusi. COOpHUK 3aJJaHUN ¢ IPUMEpPAMHU PEIICHUM:
ydgeOHOe mocobme st cpeaHero mpodeccruoHanbHOro obOpazoBanus / A.U.
Amnapues, JI. . Aponuna. — 2-e uzn., ucnp. u jgon. — M.: U3a-Bo Opaiit, 2019.
— 127 ¢. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-09932-4. —
Texkcr: AIIEKTPOHHBIN //9BC KOpaiit.— URL: https://biblio-
online.ru/bcode/438405 .

2. Baittaep B.B. Xumus [Dnextponnsiii pecypce]: yuebnoe nocodue anst CI10/
Baitthep B.B., Hukonenko E.A.— DnekTpoH. TekcToBble AaHHble.— (Capartos,
ExarepunOypr: IlpodobOpazoBanue, Ypanbckuil ¢enepaibHblii yHUBEPCUTET,
2019.— 132 ¢.— Pexxnm noctyma: http://www.iprbookshop.ru/87901.html.— 35C
«IPRbooks»

3. Xumus: yueOHHK I cpeaHero npodeccuoHaabHoro oopaszosanus / FO. A.
JleGenes, I'. H. ®aneeB, A. M. I'ony6es, B. H. IllanoBan; mox obmieit pex. I'. H.
daneeBa. — 2-¢ u3m., nepepad. u gom. — M.: U3n-Bo FOpaiit, 2019. — 431 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT :
anextponHbii //OBC KOpaitt.—URL.: https://biblio-online.ru/bcode/436520 .

JlonoJIHUTEIbHAS JIUTEPATypa

1. Audpunorenoa W.B. Xumus: y4eOHMK W TPAKTHKYyM JUISI CPEIHETO
npodeccruoHanbHoro oopazosanus / U.B. Andunorenora, A.B. babGkor, B.A.
[TorikoB. — 2-¢ u3a., uctp. u gon. — M.: U3a-Bo KOpait, 2019. — 291 ¢. —
(ITpodeccnonanproe obOpazoBanue). — ISBN 978-5-534-11719-6. — Tekcrt:
anekrponnbii //3BC Hpaiit.—URL: https://biblio-online.ru/bcode/445993.

2. AckapoBa JI.X. Xumwus [DIeKTpOHHBIN pecypc]: ydeOHOe mocobue s
CIIO/ AckapoBa JIL.X.— DnekTpoH. TekcTOBbie JaHHble.—  (Caparos,
ExarepunOypr: IlpodobpazoBanue, VYpanbckuil QenepanbHblii YHUBEPCHUTET,
2019.— 79 c.— Pexum mocrtyma: http://www.iprbookshop.ru/87899.html.— 3BC
«IPRbooks»

3. Xumus [DneKkTpoHHBINA pecypc]: yueoHoe nmocodue mist CI10/ — DnexTpoH.
TekcToBble AaHHbie.— CapatoB: I[IpodobOpazoanme, 2019.— 91 c.— Pexum
noctyna: http://www.iprbookshop.ru/87280.html.— DBC «IPRbooks»

HNuTepHeT-pecypcesl

1. http://www.knigafund.ru/books/171858

2. http:/lmwww.knigafund.ru/books/171896

3. www. alhimikov. net (O6pa3oBaTebHBIN CANT AJIsI MIKOJIHHUKOB).

4. www. chem. msu. su (OnekTpoHHast OMOIUOTEKA IO XUMUHM ).

5. www. chemistry-chemists. com/ index. html (3iekTponHBIKYpHAIT
«XUMUKUUXUMUSD).

6. www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbINA CAUT IS
IIKOJLHUKOBY ).

7. www. hij. ru (kypHan « XuMus ¥ KU3HbY).
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8. www. hvsh. ru (xypHan «XuUMHUS B LIKOJIEN).
9. www. interneturok. ru («Buaeoypoku mo npeaMeTam IIKOIbLHON
IPOTPaAMMBbID» ).

10. www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbI TOphI»).

11. FOnsiii xumuk (http://ychem.euro.ru/index.htm#nov)

12. Mup xumun (http://www.chemistry.narod.ru/)

13. Web-kBect o xumuu (http://school-
sector.relarn.ru/web_quests/Chemistry_Quest/index.html)

14, Xumuueckas ctpannyka (http://www-windows-
1251.edu.yar.ru/russian/cources/chem/)

15. Anxumuk (http://www.alhimik.ru)

16. DJIEKTPOHHBIN CIIPABOYHUK
(http://www.informika.ru/text/database/chemy/START.html)

17. Mup xumun (http://www.chem.km.ru/)
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