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[Ipenucnosue.

JUJ1s TOBBILIEHUS POJIA SKCIIEPUMEHTA KaK OCHOBBI U3YUCHHSI XUMUU U OoJiee
YCHEIHOro (POpMUPOBAHUS MPAKTUYECKUX HABBIKOB B IpOrpamMMe OIpeesieH
nepedeHp gabopaTopHbeIX pabot. JIabopaTtopHbie paOOTHI JOKHBI MPOBOAUTHCS
napajjieIbHO C HM3y4YEHHEM IMpeAMeTa, MPUYEM K HX BBINOJIHEHUIO YYalluecs
JIOMYCKAIOTCA TOJIBKO TOCJI€ TOJPOOHOTO O3HAKOMJIEHUSI C YCTaHOBJICHHBIMU
paBUJIaMU TEXHUKU O€30MaCHOCTH.

JlabopaTopHble pabOThl O XUMHUU OXBAaTBHIBAIOT OCHOBHBIE pa3Ieiibl
IPOrPaMMBI Kypca  XHMHUH, BKJIIOYasi  PacTBOPBHI, OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIE IIPOLIECCHI, CBOMCTBAa  DJJIEMEHTOB, COCIMHEHU .
MeTtoauueckue yka3zaHus 10 MPOBEIECHUIO JaOOPATOPHBIX padOT BKIIIOUAIOT TAKKE
paboTHI IO CIEIUANTBHON YacTH Kypca: TI0 XUMHH METaNIOB TOOOYHBIX MOATPYIIIL.

JIaGoparopHble pabOThl UMEIOT JIMIIb KPATKHE TEOPETUUYECKHE BCTYIICHUS,
JUISL IOATOTOBKY K 3aHATHAM HEOOXOIMMO U3YYUTh COOTBETCTBYIOLIME Maparpadsl
y4€OHHKOB.

Onucanue pabOT BKIIIOYAIOT 3a/laHUsl MPEIBAPUTEIBHON MOATOTOBKU, YTO
CrocoOCTBYET 0oJiee yCIEUTHOMY BBITTOJIHEHHIO JIA0OPATOPHBIX padoT.

OnbITHl BBITIOJHSIIOTCS CTYJACHTAMH HWHAMBUAYAJIbHO: KaXKIBIM TMOJTydaeT
3ajaHue U O(popMIIET OTYET IO CBOMM pe3yJibTaTaM, YTO Pa3BUBAET y CTYJICHTOB
CaMOCTOSITENTFHOCTh B PEIICHNUHU TTOCTABIICHHBIX 3a/1a4.

Kak mnpaBuio, paboThl BeIyT MaKpOMETOIOM, OJHAKO ps OMNBITOB
BBITIOJTHSIETCS] TOTyMUKPOMETO/IOM, TIO9TOMY BO BBEJICHUU OIMMCAHO HEOOXOAMMOE
000pyIOBaHUE M TEXHHUKA BBHITOJHEHHUS Pa0OT.

B mpouecce BbImosHEHUS JTa0OPaTOpPHBIX PAOOT CTYIEHTHl MOJYYaloT
HaBBIKM B COOpPKE M HWCIOJBb30BAHUU TPOCTEUINUX MPHUOOPOB, OMPEICICHUU TI0
XapaKTepHbIM PEAKIUSM  pa3IUYHBIX BELIECTB, YTO TMO3BOJIAET TMOHATH
B3aMMOCBS3b TEOPUH U IPAKTHKHU.

Kaxxnas nabopaTopHas padoTta paccunTaHna Ha 2 yaca.
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[IpaBuna TexHukr 0E30MACHOCTH MPHU MPOBEJACHUU U MOJATOTOBKE JIA0OPATOPHBIX
paboT MO XUMHH.

PaGota ¢ HeOOJbIIMMHU KOJIMYECTBAMH XHWMUYECKHX BEILIECTB CHUKACT
BO3MOKHOCTh HECUACTHBIX CIIy4aeB, HO HE MCKJIIOYAET WX MOJHOCTHIO. [loaTomy
KOKJI0MYy paboTaroleMy B XUMHUYECKOW jJabopaTopuu clielyeT 3HAThb U CTPOTO
BBITIOJIHATH BCE MPaBUJIa TEXHUKU O€30MaCHOCTH.

[Ipu Bcex pabotax coOJtOAaTh OCTOPOXKHOCTb, MOMHSI, YTO HEAKKYpPaTHOCTb,
HEBHUMATEJIbHOCTh, HEJIOCTATOYHOE 3HAKOMCTBO CO CBOMCTBAMHM BEILIECTB MOTYT
MOBJIEYH 32 COOOI HECUACTHBIE CIIyYaH.

Bo Bpemsi paboThl B 1abopatopur HEOOXOAUMO COOJIOIATh TUIIUHY U YHUCTOTY.
OOpbIBKM OyMaru, OCKOJKH CTEKJIa OpocaTh B CIEIHAIIBHOE MYCOPHOE BEAPO.
[IponmuThie HA CTON PacCTBOPHI PEAKTHBOB W BOJY TOTYAC YK€ BBITUPATH TPSIKOH,
MIOCJIE€ YETO TIIATEIEHO MBITh PYKHU C MBLIOM.

B naGopatopuu He pazpeiiaerca NpUHUMATh nuiy. Boay MOXXHO TUTh TOIBKO U3
MIpeTHA3HAYCHHBIX JIJIS TOTO CTAKAHOB, HO HE U3 XUMHUYECKON TTOCY/IBI.
[Ipuctynarh K BBINOJHEHUIO OMbITA MOXHO TOJBKO TIOCJE pa3perieHus
MIPETIoIaBaTEIIs.

[TpoBOUTE OMBIT CIAEAYET CTPOTO B TOM MOCIIEIOBATEIHLHOCTH, KOTOPasi yKa3aHa B
OMHMCAHWH JIAaHHOTO OTIBITA.

Kareropuuecku 3anpeiaercst ipoO0OBaTh Ha BKYC XUMHUYECKUE PEaKTUBBI.

PaboThl ¢ BOCIUTAMEHSIIOIIMMUCS BEUIECTBAMU CIIEYeT MPOBOJUTH, HCIOIB3YS
MaJjIble UX KOJIMYECTBA BIAJM OT OTHS (TOPEIKH, TUTUTKH).

KoHIIeHTpupOBaHHBIE PACTBOPHI KHUCJIOT M IINEJOYeH CIeAyeT BbUIMBaTh HE B
PaKOBHHY, a B CTICIIHAIbHBIC OAHKU, CTOSIIINE B BRITSDKHOM IIKady.

Bce onbITel cieyer npoBOAUTE B YUCTOM ITOCY/IE.

[Ipu HarpeBaHuu pacTBOPOB MOCYY CJIEIYET pacroyaraTh Tak, YTOObI CIy4aiiHO
BBIOPOIIICHHBIC W3 HEE KaIlld KUIAKOCTH HE TOMajd B JIUIO WU Ha OACKIY
BBITIOJTHSFOIIIETO OITBIT MJTA €r0 CoCea.

["opsture iprOOPHI HETB3SI CTABUTH HEMOCPEICTBEHHO HA CTOJ, UX MOMEMIAIOT Ha

acOecTOBbIN KapTOH.



12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

[Ipy monp30BaHMM pEaKTUBAMH OOIIETO HA3HAYCHHS CIEAYEeT IMOMHUTH, YTO
KUJIKUE PEaKTUBBI HAIMBAIOT U3 CKIISTHKH, JIEp’Ka €€ dTUKETKOU BBepX. B3saTyio B
U30BITKE JKUJKOCTh HEJIb3sl BBUIMBATH OOpPaTHO B CKIIIHKY, YTOOBI HE 3arpsi3HUTH
PEaKTHB.

TBepable BellecTBa U3 0AHOK ClEAYeT OpaTh JI0KEUKOW WU IIMATEIIEM.

[Ipexxne yem B3sTh BEIIECTBO JISl OMbITA, BHUMATEIHHO IMPOYECTh HANNUCHh Ha
ATUKETKE.

Bce onbIThI, CONMPOBOXKIAIOIMINECS BBIJCICHUEM SITIOBUTHIX, JIETYYUX U HEMPHUSTHO
MaxXHYIUX BEIIECTB, MPOBOAUTH TOJIHKO B BBITSHKHOM IKady.

BrInonHsAsT ONBITHl C B3PBIBYATHIMH, JIETKO BOCILUIAMEHSIOIIMMUCS BELIECTBAMU
WIM KOHLIEHTPUPOBAHHBIMU KHUCIOTAMHU U IEJI0YaMH, TOMUMO COOJIIOJICHUS MeEp
IPEIOCTOPOKHOCTH, CIEAYyET padOTaTh CTOS.

[Ipu pabore c ra300TBOJHON TpyOKOWl yOWpaTh TOpeNKy H3-TIOJI MPOOUPKHU C
PEaKIMOHHOM CMEChI0 MOXHO JIMIIb IIOCJE TOr0, KaK KOHEI Ta300TBOJHOM
TpyOKH, ONYIICHHBIN B )KUJKOCTh, YJIaJieH U3 Hee. B mpoTUBHOM ciydae KUAKOCTh
3aCOCET B PEAKIMOHHYIO TPOOUPKY M MOXKET IIPOU30UTHU €€ Pa3OpbI3TUBAHKE.
OCTOPOKHO MOJIb30BaThCS CIUPTOBKaMU. He 3akurath CIUPTOBKY, HAKJIOHSS €€ K
JIPYyTOW TOpSIIEd CHUPTOBKE. ['aCUTh CHUPTOBKY, TOJIBKO HAaKpbIBash CBEPXY
KOJITTAYKOM.

B cnydyae BO3HUKHOBEHHMs TMOXKapa B JIaDOpaTOpUM HEMEIJICHHO TO3BOHUTH B
NoXXKapHylo oxpaHy. Jlo m0puOBITHS TOXAPHBIX TaCUTh OTOHb  IECKOM,
OTHETYLIUTEIIEM U BOJIOM.

B cnydae okora nuia, pyK KHUCIOTOM WM WIEJIOYbI0 HEOOXOJAMMO OKa3aTh
MOCTpaZaBlIEeMy NEPBYIO MOMOIIIb.

[Tocne o3HaKOMJIEHUS C MpaBUJIAMU TEXHUKH O€30MaCHOCTH KaXKIbIM ydaluiics

JOJIKCH paclucCcaThbCsd B CIICHIUAJIBHOM KYPHAJIC.



HepBaﬁ ImoMOHIb PN HECHACTHBIX CIydasax

B XUMUYECKOH J1abOpaToOpHH.

1.

[Ipu paneHuun cTekiaoM yOenuThCs, YTO B paHKE HE OCTaJOCh CTEKIIa, MOocie
Yero MpoTepeTh paHy CIHPTOM, CMa3aTh PacTBOPOM KoAa M 3a0MHTOBATh
MECTO IOpe3a.
[Ipu oxxore ropsuMMu MNpeAMETaMU K OOO0XKEHHOMY MECTY MPHIOKHUTh
KyCOK OMHTa, CMOYEHHOT'O KHJIKOCTHIO TPOTUB OKOTOB.
B cmywae oxora KHUCIOTOM WM IIEJIOYbI0 HEMEIJIEHHO OOMBITh
MOPAKEHHOE MECTO OOJIBILIMM KOJMYECTBOM BOJIBI, & 3aTEM:
IIPU 05KOTe KUCIOTON OOMBITH 2 % pacTBOPOM MUTHEBOM COABI HIIA CIA0BIM
pacTBOPOM HAILIATBIPHOTO CIUPTA;
MpU OKOTre IIesioyaMu oOMbBITh 1 % pacTBOPOM YKCYCHOW WJIU JIMMOHHOM
KUCIOThl. B 000oux ciyyasx mocie 3TOro HalOXHUTh IOBS3KY W3 OUHTAa,
CMOYEHHOTI'O CITUPTOM.
[Ipy monagaHUM KUCIOTHI WM LIEJOYM B TJla3a HEOOXOAMMO MPOMBITh UX
OO0JIBIIUM KOJIMYECTBOM BOJBI, & 3aTEM:

d. MpU TOMAJlaHUU KHCIOTHl MPOMBITh pPa30aBIECHHBIM PACTBOPOM

IMUTHEBOM COJIBI;

b. npu monananuu menoun 1 % pacTBOPOM OOPHOM KHCIIOTHI.

Ecnu HEeoOXonuMo, TO MOCTPAJaBIIETO MOCIE OKa3aHWs MEPBOM MOMOLIU

HCMCIJICHHO JOCTABUTH B MCAITYHKT HWJIN ITOJIMKIMHUKY



JlabopaTtopHnas paborta Ne 1
Tema: B3anMoaencTBue METAIOB C KMCJIOTaMH

Ilens paboThl: M3y4YEeHHWE BOCCTAHOBUTEIBHBIX CBOWMCTB METAIOB, HX
B3aMMOJICHCTBUS C KHUCJIOTAMH, 111€JI0YaMH, BOJON U pacTBOpaMu
coJieH.
TeopeTudeckas 4acTh.

Kucnora — 310 ciloXHOE BEIIECTBO, B MOJICKYJIE KOTOPOTO MMEETCS OJUH
WM HECKOJIbKO aTOMOB BOAOpOJa W KHUCIOTHBIM ocTaToK. CBOWCTBAa KHCIIOT
OTIPEICISIFIOTCS TEM, YTO OHHM CIIOCOOHBI 3aMEHATh B CBOMX MOJICKYJaX aTOMBI

BOJOpO/Ia Ha aTOMbI MeTasuioB. Hanpumep:

H,SO, + M g = M 9804 + H-
CCpHada MCTaJIJl COJIb BOIOPOA
KHUCJIOTa

H,SO, + MgO = MgSO4 + H,O
CCpHasd OKCH COJIb BOoada
KHUCJIOTa

JlaBaiiTe Ha TpPUMEpPE CEPHOM KHUCIOTHI PACCMOTPUM €€ OOpa3oBaHUE U3
KUCIOTHOTO okcuaa SOz, a 3aTeM peakiui0 CEPHOW KHUCIOThI C MarHUEM.
BasleHTHOCTH BCeX 3JIEMEHTOB, YYaCTBYIOIINX B PEAKLUN, HAM U3BECTHBI, [I03TOMY

HaIUIIIEM COCIMHEHUS B BUJIE CTPYKTYPHBIX (HOPMYII:

0 0
/ H—O
DZS/ + H—O0—H —= \Sf/\
\\‘D H— D/ \D
okcug cepbl VI Bofa cepHas kmcnoTa



H—0O 0O 0 0
\S// + Mg — Mg?* \3// H—H

H—D/ \D ‘o/ Q\\\m
cepHas kMcnoTa MeTann conk BOOOPOA

_ 0 - o]
; D\‘s// + Mg>0* —= MQEP\S// + H—O—H
H—D/ \\\\D 'O/ \}\\G
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OTH TPUMEPHI TMO3BOJISIIOT JIETKO MPOCIEANTh CBSI3b MEXAY KHUCIOTHBIM
okcuaom SOjs, kucinorort HySO4 1 conpro MgSOa. OnHo "pokmaercs" u3 Ipyroro,
MPUYEM aTOM CEPBI K aTOMBI KUCIIOPO1a IEPEXOAAT U3 COCTMHEHUSI OJJHOTO KJlacca
(KUCTIOTHBIN OKCHUJ) B COEUHEHUS APYTUX KJIACCOB (KUCIIOTA, COJIb).

Kucnorsl knaccuumupyroT Mo TakKuM MpU3HAKaM: a) MO HAIWYUIO WIU
OTCYTCTBHUIO KHCJIOPO/Ia B MOJIEKYJI€ U 0) MO YUCITy aTOMOB BOJIOPO/IA.

Jlns  B3aMMOJACHUCTBUSI KHUCIOT C METAJIOM JIOJKHBI  BBITIOJHSITHCS
HEKOTOpPBIE YCIOBUS (B OTJIMUKE OT PEAKIMI KUCIOT C OCHOBAHUSIMU U OCHOBHBIMU
OKCHJIaMH, KOTOPBIE UAYT MPAKTUYECKH BCET/A).

Bo-nepBhix, METAJT ~ JOJDKEH  ObITh  JI0OCTaTOYHO AKTUBHBIM
(peakIIMOHHOCTIOCOOHBIM) 10 OTHOIICHHIO K KuciaoTraMm. Hampumep, 305070,
cepedpo, Mellb, PTYTh U HEKOTOPHIE APYTHe€ METAJUIBI C BBIICIEHUEM BOJOpPOA C
KUCJIOTAMH HE pearupyror. Takue MeTauibl KaK HaTpUW, KaJdblUHM, UHK —
HAIMPOTHUB — PEAruPyIOT OYEHBb AaKTHBHO C BBIICJIEHUEM ra3000pa3HOro BOIOPOIA U
OOJIBIIIOTO KOJINUECTBA TeIIa.

Bo-BTOophIX, KucCIOTa JOKHA OBITH  JOCTATOYHO CHJIBHOM, YTOOBI
pearupoBaTh JaKe ¢ METaZIOM M3 JIeBoW yactu Taou. 8-3. Ilox cuimoit KUCIOTHI
MOHMMAIOT €€ CIIOCOOHOCTh OTAaBaTh HOHBI Bogopoaa H*.

Hampumep, xkucnotsl pacTteHuil (s0704yHasi, TUMOHHAS, IIaBeieBas U T.1.)

SIBJIIFOTCS CIAOBIMU KHCJIOTAMM M OYEHb MCIJICHHO pearupyrorT ¢ TaKuMU
9



METAJJIaMU KakK IMHK, XpOM, JK€Je30, HHKEIb, OJIOBO, CBHUHEI (XOTS C
OCHOBAHHUSMU U OKCHJIaMH METAJJIOB OHU CIIOCOOHBI pearupoBath).

C npyroid CTOpPOHBI, TAaKWE€ CHJIbHBIC KUCIOTBHl KaK CEpHAas WM COJIHas
(X7I0pOBOIOPOTHAST) CITOCOOHBI pearupoBaTh CO BCEMH METAJIJIaMH U3 JICBOM YaCTH.

PabGoTta B maGoparopuu. BolmonHeHre OmbITOB U OPOpPMIIEHUE OTYETa IO
poJieIaHHoM padoTe.

OmneiT 1. CpaBHEHHE BOCCTAaHOBUTEIBHBIX CBOMCTB METAJIOB

B ueTbipe npoOupku MOMECTUTh 10 § Kareb pa30aBIeHHON COISTHOM

KUCJIOTHl. B mepByro NmpoOUpKY BHECTH KYCOUYEK MAarHusi, BO BTOPYIO —
JKeJesa, B TPEThIO — MEJIU, B YETBEPTYIO — ITMHKA. B oTuéTe onucaTe HaOIIOACHUS;
HaIlMCcaTh ypaBHEHUS pEakiui, OOBSCHUTH, MOUYEMY B TPEThEl peakius He
NpouCXoauT. B BBIBOJE yKa3zaTh, COOTBETCTBYIOT JU OOHApy>XCHHBIE B OIIBITE
CBOMCTBA U3YYEHHBIX METAJUIOB HX MOJOKEHUIO B PSIIY HANPSKCHUI.

OnwiT 2. B3aumojelicTBue kemnes3a ¢ pa30aBICHHON M KOHIICHTPUPOBAHHOM
COJISTHOW KHCIJIOTOU

B nBe npobupku BHecTH 1o 8—10 Karmnens pa30aBIeHHOM COISHON KUCIOTHI U
M0 OJIHOMY MUKPOIITATETI0 MOPOIITKOOOpa3HOro kele3a. st yCKopeHus peakiuu
MPOOUPKH CIIeTKa MOJOTPETh. 3aTeM B MEPBOI MPOOUPKE MPOBECTH KAU€CTBEHHYIO
peakiuio Ha MoHbI xxene3a (11):

FeCl, + K3[F€(CN)6] = KFE[FE(CN)G,]J, + 2KCl,

a BO BTOpoil — Ha noHkI xxene3a (I11):

FeCl; + 3NH4,SCN = Fe(SCN)3 + 3NH,4CI

[Ipu HanuuMyu B epBoii MpoOupke HoHOB Fe?* 0bpasyeTcs TeMHO-CUHUIA

0CaJIoK TYpHOYJIEBOW CHMHH, a BO BTOPOM MpoOUMpKE MpH HAIMYNKA HOHOB
Fe3+

— KpOBaBO-KpPacHbI pacTBOp poAaHUIA TPEXBAJIECHTHOIO >Xene3a (mpu
MaJIOU

KOHIIEHTparuu noHoB Fe3+ HabmomaeTcs ciiaboe OKpaliuBaHUe pacTBOPA).

3areM ONBIT MOBTOPUTH OT Hadaja 10 KOHIA, 3aMEHUB pa30aBICHHYIO

COJISIHYIO KMCJIOTY Ha KOHIICHTPUPOBAHHYO.
10



Onwucatp onbIT. COCTaBUTh YPAaBHEHHSI JIBYX BO3MOXHBIX PEAKIIMIL XKeyes3a ¢
COJIIHOM KHCIIOTOM M OOBSCHUTH, Kakas M3 HHUX 0oJiee BEpOSTHA U KaK BIIUSET
yBennueHue koHuenTpauuu HCl Ha e€ npotekanue.

OmneiT 3. B3aumoneiicTBUEe IIMHKAa ¢ BOJOW M pacTBOPOM aMMHaka. B nBe
OpOOMPKH BHECTH IO OJHOMY MHUKPOILIINATENI0 IUHKOBOW NbUIM. B mepByro
npwinTh 15-20 kamenb BOJBI, @ BO BTOPYIO — CTOJIBKO K€ KOHLIEHTPHUPOBAHHOTO
BOJHOIO pacTtBopa amMmuaka. Onucate HaOmopeHus. Vcnonb3ys NOTEHLUANbI
noytypeakuuii 3, 6, 7, OLeHUTh BO3MOKHOCTb ITPOTEKAHUS PEaKLIUN:

Zn + 2H,0 = Zn(OH), + H2?

Zn + 2H,0 + 4NHj3 = [Zn(NH3)4](OH), + 2H»1

OOBACHUTH, KaKasi peakius U Mo4eMy TEpMOJUHAMUYECKH 00Jiee BEpOSATHA;

oYeMy B EPBOIl MPOOUPKE B3AUMOIECHCTBUE MPAKTUYECKH HE UJIET.

KoHTponupyromue 3agaHus

1. Kakue Metasuibl, U3 NPeJI0KEHHBIX B IIEPEUHE, B3aUMOJECHCTBYIOT C BOJION
npu o0bIuHBIX yeaoBusax: Ni, Na, Mg, Fe, Cu, Ca?

2. TlokaxuTe ¢ TOMOIIBIO YPaBHEHHI PEAKIMM MEXaHU3M B3aMMOJCHCTBUS
AJIOMUHHS C PACTBOPOM LIEJIOYH, YUUTHIBASI, YTO €r0 HOBEPXHOCTh MOKPHITA
OKCUJHOM IIJIEHKOM.

3. Hanmmmumre HECKONBKO YypaBHEHHH B3aMMOJEHUCTBUS IIMHKA C a30THOM
kucnoToir. [IpoTekanme Kakoil peakiuu HaumboJee BEpPOSITHO IMPHU
CTAaHJAPTHBIX YCIOBUAX? YpaBHIANTE €€ METOJOM ITOTYPEaKIUN.

4. HauOosiee CUIBHBIM OKHUCISIONIUM BO3ACHCTBHEM 00JIajaeT CMECh JABYX
KHCIIOT — a30THOW u ¢GTopoBOAOpOaHON. Hammmmre ypaBHEHHE peakIuu
B3aMMO/ICHCTBUS BOJIb(Ppama C ITOM CMECHIO.

5. IlpuBenute GpopMyIibl COeAMHEHHUH, UMEIONUX HAa3BaHUs: TYpHOyJeBa CHHBb,
OepauHCKas a3ypsh, poxanus xkemnesa (I11).

6. Kakoe aBieHue Ha3pIBaeTCA IMacCUBaIMEr MeTauia?

11



JlabopaTtopHnas pabota Ne 2
Tema: ['maponns conen

[lenb paboThI: U3ydeHHE HEKOTOPBIX CBOMCTB PACTBOPOB COJIEH, CBSI3aHHBIX C
peakuue THAPOIIn3a.

Teopernyeckas 4yacTh.

I'maponn3om Ha3bIBalOT OOMEHHBIE XMMUYECKUE PEAKIMM, NMPOTEKAIOIIHUE C
ydyacTueM BoJbl. Eciau B OOMEHHYIO pEakIMI0 C BOJOM BCTyMaeT COJb, TO
B3aMMOJICHCTBUE HA3BIBAIOT TUAPOIU30M COJIU.

[Ipr3HakoM TUApPOIM3a CONM SBISIETCS W3MEHEHUE HEUTPAIBHOW PEaKIUU
cpellbl BOJHOro pacTBopa. Hampumep, npu pacTBOpeHUH B BOJE alleTaTa HaTpHs

PaCTBOp IOAIICIaYHNBACTCA BCIICACTBUC 06p330BaHI/ISI n30b6ITKa HoHOB OH.

CH3;COONa + H,O CH3;COOH + NaOH
WIH

CH;COO" + H,0 «2CH;3;COOH + OH

OnHako He BCE COJIM BCTYNAOT B PEAKLUIO THAponn3a. Eciaum pacTBOpUTH B
BOJE XJOPUJ KaJlds, HEUTpAJIbHAas peakUuus Cpenabl, XapakTepHas sl YHUCTON

BOJIbI, HE H3MEHUTCA, T.€. B PACTBOPE COXPAHUTCS PABEHCTBO KOHLIEHTPALWU

nounoB H" v OH":

KCl + H,O0<2KOH + HCI
NJIn

H,0 ¥XH* + OH

MOXHO yTBEpKIaTh, YTO COJIM, OOpa30BaHHBIC CUILHBIM OCHOBAHHEM H
CUJIBHOM KHUCJIOTOW, B PEAKIIUIO TUAPOJIN3a HE BCTYIIAOT.
C BOI0M B3aUMOJICHCTBYIOT:
1. comm, oOpazoBaHHBIC CIAOBIM OCHOBAHHEM U CHJILHOM KHCIIOTOM;

2. coiu, 00pa3oBaHHbIE CI1A00M KUCITOTOW U CHJIbHBIM OCHOBaHUEM;
12



3. conu, 00pa3oBaHHBIC C1A00N KHCIOTOW U C1a0BIM OCHOBAaHUEM.

Peakuus ruznponmsa conu odparuma. B npsmom HanpaBieHun ( —») OHa
MPOTEKaeT B CTOPOHY OOpa3oBaHUs MOJIEKYJ (OCHOBHBIX HOHOB) <cga651x
OCHOBAaHHM WJIK MOJICKYJT (KUCITBIX HOHOB) CJIA0BIX KHCIIOT, @ B oOpaTHOM () — B
CTOPOHY 0Opa3oBaHUs MOJIEKYJ BOJbI. Peakiuio oOpa3oBaHUs MOJIEKYJ BOJABI U3
noHOB H" n OH Ha3pIBaIOT peakiueit HehTpamu3zanuu. Clie0BaTeIbHO, PEaKIINs
TUAPOJIM3a COJIM 00paTHA peaKUU HENTPATU3ALIHH.

K peakuuu ruznpoisvsa coinu MPUMEHUMBI BCE MOJIOXKEHUS U 3aKOHBI YUCHUS
O XUMHUYECKOM paBHOBecHMHM. PaBHOBecue mpouecca THIPOJIU3a, OTBEYAIOLIEE
PaBEHCTBY CKOPOCTEN peakUuy THAPOJIM3a U HEUTpAIM3alUU MOJBHKHO U MOXKET
OBITh CMEIIEHO BIIPaBO WJIM BJIEBO B cOOTBeTCTBUM ¢ npuHuumnom Jle Illarense.
Tak, Hampumep, MpU TMOBBIIIEHUH TEMIIEpaTypbl pPABHOBECHE TUAPOIH3A
CMENIaeTcsl BIPaBO, TaK KakK MpsMasl peakuusl SHIAOTepMUYEcKas, a oOpaTHas
(HeliTpanu3anus) — sk3o0Tepmuueckas. [Ipu nocTossHHON TeMIiepaType paBHOBECHE
TUAPOJIM3a MOXHO CMECTUTh BIIPaBO, YMEHbIIAs KOHIIEHTPALMIO pPacTBOpa

(pa30aBiisist pacTBOp) 3TO clieyeT u3 3akoHa OcTBalib/a.

[IpenBapurenbHas MOATOTOBKA.
B mporecce pomamiHel MNOATOTOBKM K JabOpaTOpHOM paboTe CTYACHT
00s13aH BBIMOJHUTH CIEAYIOLINE 3a/IaHUS:

1. Umerorcs pactBopel coneir KCIl, NaCl, CuCl,, AICl;. B kakux pactBOopax
KOHIIeHTpanus noHa H* paBHa koH1eHTpanuu nona OH™?

2. MOXHO 71, TIOJIB3YysACh QeHON(TATCHHOM, OTIIMYUTh BOTHBIX pacTBop Na SiOs ot
BoiHOTO pacTtBopa NaySO,4?

3. Ha mnpumepax ruaponusza coneir NasPO, u FeCl; oObsicHuth cTyneH4aToe
IpOoTEeKaHue Mpolecca TUAPOIN3a NPy HAarpeBaHWU WM pa30aBICHUH PaCTBOPOB.
CocTaBUTh ypaBHEHUS PEAKLIUN.

4. V3yuynuTh METOJAMYECKHE PEKOMEHIAIMU IO MPOBEICHUIO JAHHOW J1a00paTOpHOI

paboTHI.

13



PabGora B mabGoparopuu. BrimonHeHue OmbITOB W OPOpPMIIEHHE OTYETa IO
poJerIaHHoON padore.

OnpiT 1. I'maponus conu 0O6pa3oBaHHOM CHIIBHBIM OCHOBaHUEM U clIaboOU
KHUCJIOTOM.

Omnpenenuts PH pacTBOopoM kKapOoHarta, ruaApoKapbaHaTa U aneraTa HaTpus
C IOMOIUIBI0 UHJUKATOPHOU Oymaru.

3amanue. CocTaBUTh ypaBHEHHE peaklUUW THApoau3a conu (mepBas
CTYTICHB ).

Omnsit 2. I'maponus conu, 06pa30BaHHON cIaObIM OCHOBAaHHEM W CHIIBHOM
KHCJIOTOM.

Omnpenenuts pH pactBopa xnopuza xenesa (111) ¢ momoripio nHIUKATOPHOM
Oymaru.

3ananue. CocTaBUTh YpaBHEHUE pPEaKlIUU T'HIpoIu3a (1epBas CTYIIEHb).

Oneir 3. CwMmelieHue paBHOBECHUSI pEAKIMM THUIPOJIM3a COJU  IpHU
paz0aBjieHUHU pacTBOpa.

B konnyeckyto kon0y Hanutb 500 M1 BOAOIIPOBOAHOM BOJBI U 10OABUTH 1-2
KaIlJIi MPO3pavyHOro KOHIIEHTPUPOBAHHOTO PACTBOPA HUTPATa CBUHIIA.
[Tpu odopmieHnn pe3yabTaToOB ONBITA:
. Ha3zBatp ruaponm3yromuics HOH, COCTaBUTh ypaBHEHHE pEaKLUU TUAPOJIH3a U
OOBSICHUTB, TOUYEMY KOHIIEHTPHUPOBAHHBIN PACTBOP HUTPATa CBUHIIA MPO3payEH.
. O0OBACHUTB, TIOYEMYy MpH pa30aBlIeHUHM B KOJOe MOsSBHIICS ocanok. CocTaBUTh
ypaBHEHHE peakiuy oOpa3oBaHWs ocaika. iMeeT M OTHOIIEHHE dTa peakuus K
MIPOLIECCY THIPOJIN3a PACCMATPUBAEMOMN COJU?
. Cnenatp BBIBOJ O BJIMSHUU pa30aBiIeHUs] PaCTBOPOB I'MJIPOJIU3YIOMIMXCS COJNEeH Ha
THJIPOJTUTHYECKOE paBHOBECHE.
Ombir 4. CMmenieHWe paBHOBECHUS PEAKIMM THUIPOJHM3a MpPU  HU3MEHEHUU
TEMIEPATypPHI.
B npobupky Hanuth 5-6 M1 pactBopa auerata Hatpus v 1-2 karm MHAMKATOpa
(penondranenna). CoaepxumMoe MPOOUPKH Pa3ACIUTh HA JABE YACTH, OJIHY U3 HUX

OCTaBUTh I CpAaBHCHUA, APYI'YIO — HArpC€Thb 10 KUIICHUS.
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2. CpaBHHUTb OKpacKy MHAMKATOpa B o0eux mpodupkax. J[aTe nmpoOupke oxIaauTbCs
¥ CHOBA CPaBHUTh OKPACKy UHIUKATOpPa B 00EHX MPOOUpPKax.
3ananue. Onucath U NOACHUTH CBOM HaOmoieHus1. COCTaBUTh YpaBHEHMsI peaKLUn
THAPONIU3a COJM, HAa3BaB MPEABAPUTEIBHO TUIApOIH3ymomuiicas uoH. Chemartb
BBIBOJI O CpElIe pacTBOpa M O BIMSHHUM TEMIIEpPATypbl Ha TUAPOJIUTUYECKOE
paBHOBECHE.
Conepxxanne otueta. OTYET MO MpoAeTaHHON paboTe TOMIKEH COAEPKATh:

1. HaGmroneHus K Ka)KJ10My OIBITY U OOBSICHEHUS K HUM;

2. YpaBHEHHs COOTBETCTBYIOIINX PEAKIIHIA;

3. OTBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI K KaXJIOMY OTIBITY.

JlaGoparopHas padota Ne 3
Tema: 3aBUCHMOCTb CKOPOCTH PEAKIMU OT Pa3IU4HbIX (PaKTOPOB.

[lenb paGoThI: U3yUYEHHE CKOPOCTU XUMHUECKON peakuu U €€ 3aBUCUMOCTHU
OT PpAa3’IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOLIUX BEIIECTB, KOHLEHTPAaLUH,
TEMIIEpaTyphl.

Teopernueckas 4acCThb.

CKOpOCTBIO XMMHMYECKOW pEaKUWM Ha3bIBAIOT W3MEHEHUE KOHILICHTpalWU
pearupyronero BemecTsa B eAMHUIYY BpeMeHU. CKOpOCTh peaklMy ONpeneseTcs
MPUPOAON pearupyroluX BEMIECTB U 3aBUCUT OT YCIOBHUI NPOTEKAHUSI MPOLECCA.

3aBUCUMOCTh CKOPOCTH PEAKIMHM OT KOHILIEHTPALUW BBIPAXKAETCS 3aKOHOM
JEUCTBYIOIIMX MacC: IpPU MOCTOSHHOW TEMIEPAType CKOPOCTh XHUMHUYECKOU
peakluy NMpsiMO MPOMOPLIMOHATIFHA TPOU3BEACHUIO KOHLIEHTPAMH pearupyrommx
BEUIECTB, B3SATHIX B CTENEHSIX PABHBIX CTEXMOMETPUYECKUM KOA(D(ULIHUEHTOM.

Hanpumep, ni1s peakuuu
Hop)+ Loy —2HIp
3aKOH JEMCTBYIOLIUX MAacC MOXKET ObITh 3alHCaH:

V:kCH2 'CI2, (31)

rjae V — CKOpOoCTh XUMHUUYECKOUN peaKIny;
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K — KOHCTaHTa CKOPOCTH;

Cy, n C;, - KOHICHTPAIMHI PEarnpyiolKX BEIICCTB.

2

Peakuun B TeTEpOreHHOM CHUCTEME OCYILECTBISIOTCS Ha IOBEPXHOCTU
pasnena Mexnay ¢asamu. I[lo3ToMy CKOpPOCTh TIeTEpOreHHbIX pEaKUMid Mpu
IOCTOSTHHOW TEeMIIepaType 3aBUCUT HE TOJBKO OT KOHILIEHTPALIMU BEIIECTB, HO U OT

IIomaiau HOBerHOCTI/I pa3l[eﬂa. TaK, I peaKHI/II/I
Cu + Oy —>COxqry
3dKOH ,HeﬁCTBYIOHIHX MacCC UMCCT BU]L
V=kCo, -S, (3.2)

rac Kk — koHCTaHTa CKOPOCTH;

Co,, - KOHIICHTpALHS KHCIOPO/Ia;

S— Iiomaab IMOBECPXHOCTHU pa3aciia MCKIAY (baBaMI/I.

3aBUCHUMOCTb CKOPOCTH PEaKIMUd OT TEMIIEPaTyphl BBIPAXKACTCSA IPABHIOM
BanTt-TI"odopa:
-7
Vi, =V, -y 19, (3.3)

rae Vp,n Vr, - ckopocts peakimu npu To i Ty;

y - TeMIepaTypHbIii KO3(h(OUIIMEHT, TOKa3bIBAIONIMN BO CKOJIBKO pa3
YBEIMYUBAETCS CKOPOCTh PEAaKIMK IPH IIOBLIMICHUH Temmeparypsl Ha 10°,

OIHUM M3 METOJOB YCKOPEHHUS XMUMHUYECKON pPEaKIMu SIBISIETCS KaTalus,
KOTOpPBIA OCYLIECTBJISICTCS TPU TOMOIIM KAaTaJau3aTOPOB, YBEIWYHUBAIOIIUX
CKOpPOCTb PEAKIMU, HO HE PACXOAYIOIINXCS B IPOLIECCE €€ MPOTEKAHUA.

MexaHu3M JEUCTBUSI KaTaau3aTopa CBOAUTCS K YMEHBIICHUIO BEIUYMHBI
SHEPrUM AaKTUBAIIMU PEaKIUH, T.€. K YMEHBUIEHUIO PA3HOCTH MEXKIY CpeaHen
DHEPrUeN aKTUBHBIX MOJIEKYJ U CPEAHEU SHEPTUEH MOJIEKYJ MCXOJHBIX BELIECTB.
CKOpOCTh XUMUYECKOUN PEAKIIMU MPU ITOM yBEINUYUBACTCSI.

| yacTh
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OnpiT 1. 3aBUCUMOCTH CKOPOCTH PEAKLIMK OT MPUPOJIbl PEATUPYIOIINX BEIIECTB.
[IpuroTtoBbTe MpuOOP AN cCOOMpaHusi ra3a HajJ BOAOW, KaK MOKa3aHO Ha

pucyske 1.

Pucynok 1 Cobupanue raza Haj BOJOU

rae 1 — xonmdeckas kKoJjoa;
2 — CTEeKJISTHHBIN KPUCTAJLIN3aTOpP;

3 — KOHMYECKas MPoOHpKa.

B crexysHHBIA KpPUCTAUTM3aTOpP HAJIEWTE BOJBI; KOHUYECKYIO IPOOUPKY
JIOBEPXY 3aMOJHUTE BOAOUW. 3aKpbhIB OTBEPCTUE MPOOUPKU MaNbIIEM MEPEBEPHUTE
€€ BBEPX JTHOM M OIYCTUTE B KPUCTAUIM3ATOp € BOJAOM. Ilox BOZOM OCTOPOIKHO

OTKpOWTE MpOOUPKY. YKPENUTe B HITATUBE MUKPOKOJIOY M TMUIETKON HaJIEUTE B

HEe Ha % oovema 0,1 M pacTBOp ykcycHOM KHCIOTHI. [IpomoiiTe Bomoit 2-3

MaJIeHbKMX KyCOYKa IMHKA, BHITPUTE UX (PUIBTPOBAIHLHOM OyMaroi u omycTuTe B
MUKpPOKOJIOY ¢ kucyioToi. Konby 3akpoiiTe mpoOkoil ¢ OTBOJIHON TPyOKO#, KOHEIT
KOTOpPOW OIyCTUTE B BOAY M MOJABEIUTE MOJ MNPOOUPKY. 3aluLINTE BpeMs
3aroJHEHUS TPOOUPKHU Ta30M.
[IpoBenute aHanOruyHbIN OMbIT, HAIMB B k0JIOy 0,1 M pactBOp COJIsSIHOM
KHUCJIOTHI. 3alUILNTE BPEMsI 3al0JHEHUSI TPOOUPKH ra30M B 3TOM ClIyyae.
Hanumunre ypaBHeHUs peakuuid B3aMMOICHUCTBUS IIMHKA C YKCYCHOM U
COJIIHOM KucaoTaMu. UeM 0OBSICHUTH pa3IMyHyI0 CKOPOCTh BBIJEICHHUS BOJOPOA
B [IEPBOM U BO BTOPOM CIIy4asix?
OnpiT 2. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHIIEHTPALUU PEearupyroumx

BCILICCTB.
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3aBUCUMOCTbh CKOPOCTH PEAKLHUH OT KOHUEHTPALMN PEArHPYIOLIUMX BEIECTB

U3y4aroT Ha IPUMEPE B3aUMOACHCTBUS TUOCYIb(aTa HATPUS C CEPHON KHCIOTOM:

Na,S,03 + H,SO, —Na,SO4 + SO, + H,O + S

[Ipu3HakoM peakiuu SBISETCS TMOMYTHEHHE pacTBOpa BCIEICTBUE
BBIJICTICHUSI CEPBI.

B tpu xoHmueckue koia0bl HallelTe: B mepByto — 5 mul pactBopa NaxS;03 u
10 M Bogsl; Bo BTOpyto — 10 mit pactBopa NapS;0Os u 5 M Boabl; B TpeTbio — 15
M pactBopa NaS,0s.

3ameTuB BpeMs, B NEpBYyI0 KoilOy mpuiierte 5 miu pactBopa |H pactBopa
CEpHOI KHUCTOTHI U OBICTPO TMEepeMeNIaiTe MOIydeHHYI0 cMech. OTMEThTE BpeMs
Hayajia IOMyTHEHUs pacTBOpa.

[Ipoaenaiite TO e camoe C JABYMS OCTaBIIMMHCS KojOamu. Pe3ynbrarsl

ombITa BHECHUTE B Tabmuiy 3.1:

Tabmuua 3.1 Pe3ynbrate! onbita 2

OTHOCHUTEIbHA
O6bem, mit 3 < S CKOPOCTh
2 = s 2 s | 8 Uﬁ
O Q 2 5| & |8 & |peakuuu
= O = < > N =
o o) O o, = < s
“ = = < s o)
o = 5 = & | = E
02) H>SO4 Na,S;03 H20 E CED q»:)[ E b= ; VTeop VTpaKT
T Q
- S |5 ElE& |a 8
1 |5 5 10 20 1 1 1
2 |5 10 5 20 2 2
3 |5 15 - 20 3 3

Paccumraiite V,puom IS BTOPOrO M TPETHETO CIIy4aeB, YYHUTHIBAs, YTO

CKOPOCTL pCakuru MW BpPEMA IMPOTCKAHWA PpCaKouKu [0 Hadalla ITOMYTHCHUA

pacTBOpa 00paTHO MponopIUOHaTLHBL ClieI0BaTEIBHO,

Vi_t2 (3.4)
Vs 71’
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rie Vi — CKopocTh peakiuu B iepBoM cirydae (V1=1)

V3 — CKOpOCTh peakIuu BO BTOPOM (TPEThEM) CITyUae;

71 — BpEeMs MMPOTEKAHUS PEAKIUU 0 Hadyalla TOMYTHEHHUS pacTBOpa B IEPBOM
ciydae, c;

) — BpeMs TPOTEKaHUS pEakIWHh 10 Hadaja MOMYTHEHHsI pacTBOpa BO
BTOPOM (TpeTheM) CiTydae, C.

Ha mwimerpoBoil Oymare IOCTPOMTE KPUBYIO 3aBUCUMOCTU Veop OT
koHneHTparuu NapS;03 (B oTHocHUTeNnbHBIM eauHMIAX). MacmTab: 2 c¢M Ha
CAVHUITY U3MEHEHUSI KOHIIEHTpaIMu U ckopocTu. Ha aToMm ke rpaduke oTMeThTe
TOYKaMU 3HAUYCHUS Vpam , TOTyUYEHHBIE TIPU BHIYUCICHUSAX.

CrnenaiiTe BBIBOJ, O 3aBUCUMOCTH CKOPOCTH PEaKIMH OT KOHIICHTpPAalUU
Na,S203 npu 1aHHBIX YCIOBHSIX.

Il vacthb
OnpiT 3. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI.

3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TeMIIepaTypbl HM3y4dalOT Ha IpUMEpe

peaKIuu npepIAyIIero onbITa o npasmwty Bant-T'odda (pu y= 1,8)

AT /10
, (3.5)

B nBe xonmueckue konObl HamelTe mo S M pactBopa NaxS;03 u mo 10 mx

VT2 = VTJ "V

BOJIBI.

B nBe mpoOupkm Haneiite mo 5 mn HySOs. Omay konOy u mpoOupKy
IIOMECTHTE B TepMmocTar ¢ Temmneparypoii Ha 10° Bemume komuartmoii. Korma
pacTBOpbl HArperoTcs 10 HYXKHOW TEMIEpaTypbl, CMEIIAaUTe MX U OMNPEIesInTe
BpeMs IOMYTHEHHSI PaCTBOPa, KaK B OTIBITE 2.

Jpyryro koi0y u MpoOHpKy HOMECTUTE B TEPMOCTAT ¢ Temmnepatypoii Ha 20°
BbIllIE KOMHAaTHOW. CmemaiTe pacTBOPbl MW ONPEAECIUTE BpeMs Hadaia
TTOMYTHCHHSI.

Pe3ynbrarsl onpiTa 3anumure B Tabnuiy3.2 (3KCHEpUMEHTAIbHbIE TaHHBIC
JUTSI KOMHATHOM TeMIIEpaTypbl BO3bMUTE U3 OMBITa 2, Kojba 1):

Tabnuma 3.2 Pe3ynbrats! onbita No3
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g" OTHOCHUTENbHAS
O0BeM, M Eﬂ CE; CKOPOCTH
Lg g % % % Cc;peaKuHH
5 HSO: |NaS:0s |HO | E ‘g % é, S Vi | Vi
= 8 |EoE & g
1 |5 5 10 20 1
2 |5 5 10 20 1,8
3 |5 5 10 20 3,24

Paccuuraiite V,puom 17151 BTOPOTO U TPETHETO CIydacB (OIBIT 2).

Ha wwimmmerpoBoii Oymare IOCTPOMTE KPUBYHO 3aBUCUMOCTH  Vieop OT
temneparypbl. Ha 3Tom xe rpaduke oTmMeTbTe 3HA4YC€HUS Vpuam. Paccuuraiite
3HaYCHHUE TEMIIEPATYPHOTr0 KOAPPUIUECHTA Vypam, UCXOMS U3 ONBITHBIX JAHHBIX.

CrenaitTe BBIBOJ O 3aBUCHUMOCTH CKOPOCTH PEAKIIMM OT TEMIEPATYPBI.

OnbiT 4. BausHue NMOBEPXHOCTH pa3leiia pPearupyrolinxX BEMIECTB HA CKOPOCTH
pEaKIUK B F€TEPOreHHON CHUCTEME.

[loaroToBpTe nABa HEOONBIIMX NPUOIUZUTEIHLHO OJUHAKOBBIX KYyCOYKa
Mbuta. OIUH U3 HUX Pa3OTPUTE MECTUKOM Ha JUCTE OyMaru W TMepechilnbTe B
KOHUYECKYIO MMPOOUPKY, BTOPOI MMOMECTUTE B IPYTyI0 TPoOupKy. B 06e mpodbupku
OJIHOBpEMEHHO J100aBbTe 15-20 Kamnenb KOHIIEHTPUPOBAHHOM COJISTHOM KUCIIOTHI.

Hanumwure ypaBHenwe peakiuu. OTMEThT€ BIUSHUE IOBEPXHOCTHU

COIIPUKOCHOBCHUSA PCArnpyromunx BCIICCTB HA CKOPOCTb XUMHYECKOM pE€aKuum.

KoHTpoJIbHBIE BOIIPOCHL.

1. Yro Ha3bIBaeTCAd CKOPOCTHbIO XUMHYECKOM peaknuu. OT Kakux (DaKTOpPOB OHA

3aBUCUT?

2. Kak u moueMy H3MEHSIETCS CKOPOCTh XHUMHUYECKOW peaKIuu TpU H3MEHEHUU

TeMnepaTypbl?

3. UTo Ha3BIBAIOT PHEPTHEH aKTHBAIIUN?
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OT kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKON PEaKlUu B TeTEPOTEeHHBIX

cucremax?

Uto Ha3bIBAIOT KaTaJII/ISaTOPOM? Kakoe BmmsHue wu IIO4YCMYy OKa3bIBACT

KaTaJin3aTop Ha CKOPOCTh PCAKIINH.

JlabopaTtopHas paborta Ne 4
Tema: XuMHU4YeCKHE CBOMCTBA YIIIEBOJOPOIOB.

Ilens pabOTHI: O3HAKOMJIEHHE C KAYECTBEHHBIM SJEMEHTHBIM aHAJIU30M
OPraHUYECKUX COCAUHECHUH.
Teopernueckas 4acThb.

B coctaB opraHnueckux COEIMHEHUN KpOME YIriepojaa M BOJIOPOJAA Yallle
BCEr0 BXOJIAT €IIe KUCIOPOI U a30T.
[IpucytctBue yriepojia B OPraHMYECKUX BEIIECTBAX MOKET OBITh OOHAPYKEHO
HECKOJBKUMH CIIOCOOaMH: TIpU HarpeBaHUU MHOTHX OPraHUYECKUX BEIICCTB
HaOoaeTcsi OO0yriMBaHUE; NPU TOPEHUHM BbIAENISCTCS KOmoTh. Ecnu sTumu
crioco0aMu JoKa3aTh HAJIMUYUE YIIIepo/ia He yIaeTcsl, TO BEIECTBO MPOKAIUBAIOT C
KaKUM-TTHOO OKHCIuTeNeM, damie ¢ okcuaoM Mmeau CuO, mpu 3TOM MPOUCXOAUT
okucienue yriepoaa 10 CO;, KOTOPHI B CBOIO O4Yepelb MOKHO OOHAPYX HUTH TIO

MMOMYTHEHUIO U3BECTKOBOM BOIbI. Hammpumep:
Ce¢Hg + 15Cu0 15€n + 3H,0 + 6CO,

Ca(OH), + CO,  €a®®; + H,d
Hamnuue Bogopona oOHapy>KMBAETCs 1O MOSBICHUIO KareleK BOAbI Ha XOJIOIHBIX
CTEHKax MpOOUPKHU.
[IpoOa Ha a30T OCHOBaHA Ha CITOCOOHOCTH METaJUIMYECKOT0 HaTpusi 00pa30BHIBATH

MUAHWUABI IIPHU CIUIABJICHUHN C a30TOCOACPIKAIIMMU OPraHn4YCCKUMH COCANHCHUSMMU

Na+ (C)+(N) NaEW
[{uanug HaTpusi B MPOIYKTaX pPEakiuu OOHAPYKUBAIOT MO OOpPa30BAHUIO CHHETO

ocajika OepiarHCKOH Ja3ypu - rekcarmanodeppara (1) xxenesa (111) Fes(Fe(CN)s)s
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[IpenBapurenbHass moAroToBKka. B mponecce moMamHed MTOATOTOBKU K
n1abopaTopHOil paboTe CTYACHT 00s13aH BBIIIOJIHUTH CIEAYIONINE 3aJaHuS:
Kakue BeniecTsa Ha3pIBalOT OPraHUYECKUMU?
[Touemy OpraHM4eCKyI0 XMMUIO BBIAEIWIIN B OTACIIBHBIN PAa3aesl XUMUu?
. Uro noapazymeBan A.M. byTiepoB moj XMMHYECKMM CTpO€HUEM BelmiecTBa? B
KaueCTBE MPHUMEPOB IPUBEANTE KaK OPraHUYECKHE, TaK WU HEOPTraHUYECKUe
BEILIECTBA.
N3yuuTh MeTOAMYECKHE PEKOMEHJAIUM MO0 MPOBEICHUIO JAHHOW JTabopaTOpHOM
padoTHL.
Pabota B naboparopuu. [IpoBeaeHue onbIToB U 0POpMIEHUE OTYETA.
OneiTr 1. B dapdopoBsiii TUrenb MoMemanT HEMHOTO MYKU U HAarpeBalOT HaJl
IIJJAMEHEM TOPETIKH.
OmneiT 2. Ha kycouek ¢puiabTpoBalibHOM OymMaru HAaHOCST KaIUTI0 pacTBOpa CEPHOM
KHCJIOTBI, ITOCJIE YETO OCTOPOKHO HArPEBAIOT OyMary HaJl TUIaMEHEM TOPEJIKH.
OmnpiT 3. KOHUHMK CTEKISTHHOW IMajlOuKu, OOMAaKHYB B CKHITHAP, BHOCAT B IIIaMs
TOPEIIKHU.

OmneiT 4. CobOpatb npuOOp Tak, Kak 3TO yka3aHo Ha puc. 4. 1. B cyxyrwo npoOupky
1 HaceIaTh CMeCh caxapa M OKCHIa MEIu Ha % 9acTh MPOOUPKH. 3aKPHITh
poOUPKY POOKOH ¢ Ta300TBOIHOM TPyOKOH. BTOpo#i KoHel TpyOKH OIMyCTUTH 110

JTHa B MPOOUPKY 2, HaIUB B HEe MPEABAPUTEIHHO HEMHOTO M3BECTKOBOM BO/IBI.

Heckonbko MUHYT HarpeBath MpoOUpKy 1 Ha MIaMEHU TOPENIKH.
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CaCOs;
Pucynox 4.1 I1pubop nmst npoBeneHust OnbiTa

3aganue. 3anucaTh HaOJIOJCHUS U COOTBETCTBYIOIIME YPaBHEHMS PEaKIuh s

KaXKJIOTO OTbITa, OPOPMUB B BUJI€ OTUETA 10 IPOJIEIaHHON JabopaTOpHOil padoTe.

JlabopaTtopHas pabora Ne 5
Tema: XumMnueckue CBOMCTBA CIIUPTOB.

Llens pa®OThI: O3HAKOMJIEHUE C BAKHEWIIMMHU CBOWCTBAMHM OpPraHUYECKUX
coenHeHnH Kiacca «CriupThI».
Teopernueckas 4acThb.

CrnpramMy Ha3bpIBalOTCS IPOU3BOJAHBIE YIVIEBOJOPOAOB, B MOJIEKYJax
KOTOPBIX OJHMH WM HECKOJIBKO aTOMOB BOJOPOJA 3aMELICHBbI I'MAPOKCUIbHBIMU
rpyIIIaMHU.

K MHOroaroMHbeIM cHHMpTaM OTHOCSATCSI OPraHWYECKHE COCAUHEHUS, B
MOJIEKYJIaX  KOTOPBIX  COIEPKHUTCA  HECKOJBKO THAPOKCWIBHBIX TPy,
COCIMHEHHBIX C YIVIEBOAOPOIHBIM PAJIUKAIIOM.

OpHOoaTOMHBIE CIIUPTHI HE 00J1a1al0T HU SIPKO BBIPAKEHHBIMU ILEJI0OYHBIMH,
HA KUCIOTHBIMM CBOWCTBaMM, IIO3TOMY BOJHBIE pAaCTBOpPHI CIIMPTOB Ha
VHAUKATOPHI HE IEHCTBYIOT.

CroupTbl OJ0O0HO BOJIE PEarupyroT C aKTUBHBIMU METAJIJIAMU:
2CHs CH, OH+2Na — 2CH; CHz*>ONa+H, - 1

B npucyrcTBUM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI CIIUPTHI PEATUPYIOT
C TAJIOTEHOBOAOPOAHBIMHU KUCIIOTAMH:

CH; OH+H CL €H:Cl+H:,0 —

B nmpucyrcTBUM < BOJOOTHHMAOUIMX BEIIECTB M IPU  MOBBILIEHHOU
TeMIiepaType OT MOJEKyJd CHUPTOB OTILEIJIsieTCs Boaa M oOpasyercs
HEIPEIEbHBIE YIIIEBOIOPOBI:
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HsC CH, OH_>H2C = CH, + H,0

OI[HO&TOMHBIG IECPBUYHBIC CIIMPTHBI OTHOCHUTCIIBHO JICTKO OKHCJIANOTCA, IIPHU

TOM 00pPa3yIOTCS aJlbJIETUIbI:
CyHsOH + CuO *>CH3;COH + Cu + H,0
CnupTel pearupyroT ¢ KUCJIOTaMU ¢ 00pa30BaHUEM CIIOKHBIX 3(PUPOB:

CH3COOH + C;Hs0H—CH3COOC,Hs+ H,0

XHUMHUYECKUE CBOMCTBA MHOTOATOMHBIX CHUPTOM CXOJHBI C XHUMHYECKUMHU
CBOMCTBAMM OJIHOATOMHBIX CIUPTOB. Tak, Hanmpumep, MHOTOATOMHBIE CIHUPTHI
pearupyroT ¢ akTUBHbIMH METAJIIAMU T'aJIOT€HOBOAOPOIAMH.

JUIsi MHOTOATOMHBIX CHUPTOB XapaKTEpPHbl M HEKOTOPbIE cHenu(pUUecKHe
XUMHUYECKME CBOMCTBA. Tak, Hampumep, €CiaM K CBEXEIPUTOTOBICHHOMY
ruapokcuny meau (ll) B mpucyTcTBHM mIenoyd NPWIKTH TJIMLEPUH U CMECHh
BCTPSIXHYTb, TO OCA/I0K PACTBOPSETCS U 00pazyeTcsl pacTBOP SIPKO-CUHETO LIBETA —

rimoepar MCIu. DTO0 KaueCcTBCHHAs pCakuus Ha MHOI'OATOMHBIC CITMPTBI:

CH, O —-H H-0O ~_ CH,--0O ~_

| + _Cu — __ Cu
CH-0O-H H-0O CH--0O

|

CHZ_O_H CHQ—OH

['uneprH B3aUMOACHCTBYET ¢ a30THOM KHUCIIOTOM, B pe3yjIbTaTre o0paszyercs
HUTPOTJIMIICPUH CJIOKHBIN 3(UP KUCIOTHI U TIIUIEPUHA:
CH; -OH H -0 —-NO, CH; —O —NO;
| |
CH -OH + H-O-NO; —> CH -0 —-NO;+ 3H,0
| |
CH, -OH H -0 -NO; CH; -0 —NO,
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[IpenBapurenbHass MnoAroToBKa. B mpomecce gomamHed NOATOTOBKH K
n1abopaTopHOil paboTe CTYACHT 00s13aH BBIIIOJIHUTH CIEAYIONINE 3aJaHuS:
Knaccudukanus cnupTos.

[Ipy mnoMmomM KakuX PEaKIUd MOYKHO OCYLIECTBUTH CIEAYIOIIUNA  IUKII
MIPEBPAILICHU:

C CH, CHCl &Hg CzHs CzP0OH —€;HsONa—

Kakas peakuys no3BoJisieT OTJIMYUTh ITHWICHIJIMKOJIb OT 3THJIOBOTO CIUpTa?

. Yro o0111ero B XuMHUYECKOM MOBEACHUH TUIJICHTJIMKOJIS U TJIMIIepruHa?

N3yuuTh METOAMYECKHE PEKOMEHMAIUH 0 MPOBEICHUIO JAHHOW JIa0OpaTOpPHOU

paboTHI.

PaGota B naGoparopuu. BrinosgHeHre ONBITOB ¥ 0hOpMIICHHE OTYETA.
OmnpiT 1. PacTBOpUMOCTH CIIUPTOB B BOJIE.

B nepBblif XuMUYEeCKUN CTakaH HAIUTHh HEOOJBIIOE KOJUYECTBO METAHOJIA,
BO BTOpOH — Takol ke 0O0beM dTaHOJIa, B TPETUW - OyTaHOJ, B YETBEPTHIA —
rekcaHojl. B  kaxnapli H3 CTakaHOB JOOAaBUTHL OJMHAKOBEIA  O0BEM
JUCTWIJIMPOBAHHOM BOJIBI M IIEPEMEIIATH CTEKISTHHOM MaJTO4KOM.

OmpiT 2. ['opeHue cnupToB.

Kycouku ¢unsTpoBaibHONW OyMaru CMOYHMTH COOTBETCTBEHHO METAHOJIOM,
ATAHOJIOM, OyTaHOJIOM W TeKCaHOJIOM. KaXIplii M3 KyCOYKOB BHECTH B ILUIaMs
TOPEJIKH.

OmneiT 3. B3anmojeicTBrE CIUPTOB C HATPUEM.

B derbipe mpoOHMpKU HAIUTh COOTBETCTBEHHO AUCTUJUIMPOBAHHYIO BOJY,
METaHOJ, 3TaHOJN M OyTraHoia. B kaxayro u3 npoOupok aobaButh 1-2 kamim
dbenondranenna v Kyco4eKk HaTpusl.

OmnpiT 4. CBoliCcTBa INIHIIEPUHA.

a) B mnpobupky nHamute 1 Mz Boapl M n06aséuTh 1 M TIWIIEpUHA,
NepeMeIaTh CTEKJISIHHOM MMAJIOYKOM;

0) Ha monmocky ¢uibTpoBaJIbHOM OyMaru KHUMSITKOM HaHECTH 2-3 Karuiu

rimiepruHa. Ha HEKOTOpOM paccTOSIHUM OT HHMX HaHecTu 2-3 kamiau Bojabl. C
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MOMOIIBI0 YaCOB OINPEAETUTh Yepe3 KaKoe BpeMsl HCIApUTCS BOJA M CKOJBKO
BpPEMEHH MOTpeOyeTCs A UCTIAPEHUs TIIUIEPUHA;

B) B npo0Oupky ¢ MeTajuInyecKuM HaTpUeM HaJIUTh TIIMLEPHH;

r) B mpoGupky HanmuTh 2 M1 pacTBOpa ruApokcuaa Hatpus. Jlo6aBuTh B 3Ty
e mpooupky 4-5 kamenb pactBopa cyibdara meau (l1). He cinuBas sxuakoctu ¢
ocajika, IpuianTh 1 mil ruuepuna. [lepemenmars cMech CTEKISHHON MAT0YKOM.
3ananue. 3anucartbh HAOMIOJEHHUS M COOTBETCTBYIOIIME YPABHEHHS PEAKUUH IS
Ka)K0T0 OMbITa, 0QOPMUB B BUJIE OTUETA I10 MPOIETaHHON padorTe.

KOHTpOIBHBIE BOITPOCHI:
1. Tlouemy cnMpThl, B OTJIMYHE OT YIIEBOJAOPOIOB, PACTBOPUMBI B BOJIE?
2. Ilouemy cpeau ciMpPTOB HET Ia3000pa3HBIX BELIECTB?

3. Kak um3meHsercs pacTBOPHUMOCTh CIHPTOB B BOJE C POCTOM YIJIEBOJAOPOTHOTO

panukana?

4. Kak W3MEHSIOTCS KHCJIOTHBIE CBOMCTBaA CIIUPTOB C POCTOM VYIUVICBOOOPOIHOIO

panukana?

JlaGoparopnas padota Ne 6
Tema: XuMuueckre cBOMCTBa KAPOOHOBBIX KHCIIOT.

Ilens paboOTHI: O3HAKOMJICHHE C BaKHEMIIMMHU CBONCTBAMU KapOOHOBBIX
KHUCJIOT Ha IMTPUMEPE YKCYCHOM KHUCIIOTHI.

TeopeTnueckast 4acTb.

KapOoHOBBIE KHCIOTHI — 3TO OPraHUYECKHUE BEIECTBA, MOJIEKYJIbI KOTOPBIX
coJiepKaT OJHY WJIM HECKOJbKO KapOokcmibHbIX rpynn COOH, coeuHeHHBIX C
YIJIEBOAOPOIHBIM PaAUKAIOM.

OO6mue XUMUYECKHME CBOMCTBAa KapOOHOBBIX  KHCJIOT — aHaJOTHYHBI
COOTBETCTBYIOIIUM CBOMCTBAM HEOPTAHUYECKUX KUCIIOT.

1 Monekymabl KUCIOT B BOJHOM PacTBOPE AUCCOIUUPYIOT:

HCOOH & H* + HCOO -
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Pearnpyror ¢ metamtamu:
2CH3;COOH + 2 Na—2CHsCOONa + H, 1
Kuciorsr pearupyroT ¢ OCHOBHBIMH U aM(bOTepHBIMI/I OKCHnaamMu:
2HCOOH + MgO — (HCOO),Mg + H,0
Pearupyrot ¢ ruipokcuamu:

CH3COOH + NaOH —CH3COONa+ H,0O

KapOoHoBbIe KHCIOTBHI 00JIaJal0T U HEKOTOPHIMH CHEIM(PUUECKUMU CBOWCTBAMH,
OOyCNIOBJICHHBIMM HaJIMYMEM B HX MOJIEKyJlaX paaukaioB. Tak, Hampumep,

YKCyCHAasl KHCJIOTA PEArHPYET C XJIOPOM:
CHsCOOH + Cl, ' CH,CICOOH + HClI

MypaBprHass KHUCJIOTa 110 XMMHYECKUM CBOMCTBAM HECKOJIBKO OTJIMYAETCS OT
JIpYTrux KapOOHOBBIX KUCJIOT. V3 0THOOCHOBHBIX KapOOHOBBIX KUCIIOT MypaBbUHAs
KHUCIIOTa SABJISIETCSI CaMOM CHJIbHOM KucioTol. M3-3a 0COOEHHOCTH CTpOeHUus
MOJIEKYJl MypaBbHHAsI KUCIOTa MOAOOHO albJeTruiaM JIETKO OKUCIsAeTCs (peakius

«cepeOpsTHOTO 3epKaliay):
HCOOH + Ag,0 —HOCOOH + 2Ag

[Ipn HarpeBaHuMM ¢ KOHUEHTPUPOBAHHOW CEPHOM KHMCIOTOM MypaBbHHAs KHCIIOTA

OTIICIISICT BOay U 00pasyeT okcua yriaepoaa (11):

HCOOH —H,0 + CO T
[IpenBaputenbHass MmoAroToBka. B mpomecce gomamHed NOATOTOBKH K
1abopaTtopHOit paboTe CTyACHT 00s513aH BBIMOJHUTD CIICIYIONINEC 3aaHMs:
CocTaBuTh YypaBHEHHUS pPEaKIMU B3aUMOJCHCTBUSI MpocTeiiiel KapOOHOBOM
KHUCJIOTBI C KQJIBIIMEM, OKCUJIOM KaJIbIUS, TUIPOKCUIOM KaJbIIUsI.
CocTaBuUTh ypaBHEHHS PEAKIMU B3aUMOJECHUCTBUSL YKCYCHOM KHCIOTBHI C

KapOOHATOM HaTpHUs, C IPONAHOJIOM.
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3 Kak M3MeHSI0TCS CBOWCTBA BOJOPOAHBIX aTOMOB THIAPOKCUIIBHBIX TPYII B PSAY
BEIIECTB: OJIHOATOMHBIC CIHUPTHI, MHOTOATOMHBIE CITUPTHI, ()EHOJIBI, KAPOOHOBHIE
KUCIOThL. [Touemy?

4 VI3yduTh METOIWYECKHE PEKOMEHIAIIMU IO MPOBEICHUIO NAaHHOHW J1ab0opaTopHOM
paboThI.

PaGota B naboparopuu. BrinoiaHeHne ONbITOB ¥ 0(OPMIICHHE OTYETA.
Omneit 1 IlomydyeHne yKCyCHOM KUCIOTHI.

[Tomectuts B mpoOupky 3-4 Tp. amerata HATpUs W NpUOaBUTH 2-3 MII
pactBopa cepHoil kucaotsl (1:1). IIpoOupky 3aKkpbITh MPOOKOW C ra300TBOAHOU
TpyOKO#, CBOOOAHBIN KOHEIl KOTOPOW OMYyCTUTh B MyCTyr0 ImpoOupky. HarpesaThb
CMECh HaJ IUIAMEHEM TOpeNKH A0 TeX IOop, MoKa B MPOOUpPKE — NPUEMHHUKE
cobepercs 1-2 MIT KUIKOCTH (YKCYCHOW KHCJIOTBI).

OmnpiT 2 CBOMCTBA YKCYCHOM KHCIIOTHI.

1 OnHy yacTh COOpaHHOM KHCIIOTHI HCTIBITATh PACTBOPOM JIAKMYyCa U HEUTpaIM30BaTh
pPacTBOPOM HIEJIOYUH.

2 Bropyio yacTh KHMCIOTHI pa30aBUTh HEMHOI'O BOJOM M B IOJIYYEHHBI pacTBOp
MOMECTUThH KyCOUEK IIMHKA WJIM MarHus.

3 [Ipoaenarp peakuu yKCyCHOU KUCIOThI C KAKUM-JINOO OKCHUIOM METajia U COJbIO.
OmneiT 3 IlomydyeHue KUPHBIX KUCIOT.

1 Hanute B mpoOHpKy 2-3 MII pacTBOpa MbUTa U IPUOABUTH K HEMY PacTBOpP COJISTHOU
KHCJIOTHI 10 00pa30BaHUs XJIOMbEB.

2 TlpoBepuTh, pacTBOPSETCS JIU OCAIOK B PaCTBOPE LIEIOUH.

3ananue. 3anucaTh HAOMIOACHUS U JaTh UM 00bsicHeHHsA. COCTaBUTh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKLUH.
Conmepxxanue ortdyeta. OTUeT MO MPOJEIAHHON JAOOpPaTOpHON padboTe MOJIKEH
BKJIFOYATh:

1 HabGmroaeHus K KaKJI0MY ONBITY U OOBSICHEHUS K HUM;

2 YpaBHEHHSI COOTBETCTBYIOIIMX PEAKIIHIA,

3 OTBeThl Ha KOHTPOJIbHBIE BOIPOCHI.
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KOHTpOIBHBIE BOIIPOCHL.
Omnwucarp Ppusnueckre CBONCTBA YKCYCHOM U )KUPHBIX KUCIOT.

Hanumure ypaBHEHHS, NpPU MOMOIIM KOTOPHIX MOXKHO TOJYYUTh YKCYCHYIO

KHCJIOTY U3 MCTAaHa, U3 Kap60HaTa KaJIbIIHA.

Ha cxeme MOJICKYJIbI MOHOXJ'IOpYKCYCHOI?I KHUCJIOTBI YKa3aTb CIABHUT 3J'ICKTpOHHOI>i
mIoTHOCTH. Kak MOXXHO O0OBICHHTHL 3TO sBJeHHWe? Kakag w3 KHCIOT —

MOHOXJIOPYKCYCHAsl HJIM YKCYCHasl IOJKHA OBITh 00Jiee CHIIBHOM U IT04eMY?

JlaGoparopHas padota Ne 7
Tema: CnoxxHbie 3PUPHIL, KUPHI.

Ilens paOoOThI: O3HAKOMJICHHE C BAKHEWIIMMU CBOMCTBAMH CIIOXKHBIX
3(UpPOB U KUPOB.
[Tosichenue k padoTe.

K crnoxupiM 3dupam OTHOCATCS BEHIECTBA, KOTOpbIE O0Opa3yloTcs B
peaKIUsAX KUCIOT CO COUPTaMU, UAYIIUMU C OTIICTVICHUEM BOJIbI.

XapakTepHOe XMMUYECKOE CBOMCTBO CIIOKHBIX A(DHUPOB - B3AUMOICHCTBUE C

BOJIOM (Tuziposin3) ¢ 00pa3oBaHUEM COOTBETCTBYIOIIEH KUCIOTHI U CIIUPTA:

CH3;COOC;Hs + HOH < CH3COOH + C;Hs0OH
XKupsl — 3T0 ciioxkHBIE A3(DUPHI TIHUIIEPUHA U KapOOHOBBIX KUCIOT. TBepbIe
KUPBI 00pa30BaHbI MPEUMYIIICCTBEHHO BBICIIMMH TPEICTLHBIMH KapOOHOBBIMU
kucinotamu — creapuHoBoit C15H31COOH u HekoTopbiMu Apyrumu. Kuakue Kupbl
oOpa30BaHbl TJaBHBIM O00pa30M BBICIIUMH HEMPEICTLHBIMH  KapOOHOBBIMH
kuciioramMu — osienHoBor C17H35sCOOH, munomnesoit Ci17H3COOH 1 nmuHosIeHOBOM
C17H29COOH.

OCHOBHBIMH XUMHYECKUMH CBOMCTBAMH JKUPOB ABJIAIOTCA:

['moponns:
CH; -0 -COR; HO - H CH,—- OH R, -- COOH
CH-0O-COR, + HO —-H CH-OH + R, -- COOH
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CH; —O —COR3 HO —H CH,—- OH Rs; -- COOH
Pamukaner Ri, Ry, R3 o3HavaroT, 9T0 0HOBpEMEHHO OOpa3ylOTCsS pa3HbIC
KapOOHOBBIE KHCIIOTHI.

>KI/IpI>I BSaHMOﬂeﬁCTBYIOT TaKKC CO MICII0OYaMH:

C17H35— COO0O — CHz C17H35 — COO —-Na CHz —OH
Ci7H35— COO - CH + 3NaOH Ci7H3s —COO —Na + CH - OH
C,7H3s— COO - CH; C,7H3s — COO — Na CH, - OH

[TpenBapuTenbHas NOoAroToBKa. B mporecce moaAroToBku K gabopaTtopHoil padbore
CTYJEHT 00s3aH BBINOJHUTH CIEAYIOLINE 3a/IaHUS:
[IpuBequTe ypaBHEHUS peEAKLMA NOJy4YeHHUs STWiI(PopMHaTa, IMEHTUIIALETATa,
METHIJIOBOTO 3(ppa a30THON KUCIIOTHI.
Kakue BeniecTBa Ha3bIBAIOTCS KUPAMU U MPU MOMOIIU, KAaKUX METOJOB YUYEHBIE
OINPEIENNIIN UX COCTaB.
Ecnn Ha pacTBOp MbLIa MOJEUCTBOBAaTH CEPHOW KHUCJIOTOM, TO HAa MOBEPXHOCTH
BCIIBIBAET TBEPJOE HEpPACTBOpPMMOE B Boje BemecTBO. COCTaBbTE ypaBHEHUE
pEaKInK, Ha30BUTE 3TO BEIIECTBO.
OxapakTepu3yiTe pojb KUPOB B KU3HEHHBIX IMpOIECCaX OpraHU3Ma KUBOTHBIX.
[IpuBenuTe ypaBHEHHMsS pEaKUWd, NOSCHSIOIMX NPEBpPALIECHUE JKUPOB B
OpraHu3Me.
N3yunth METOAMYECKUE PEKOMEHJAIUM MO MPOBEACHUIO JTAaHHOW J1abopaTOpHOH
paboTHI.
PaGota B naboparopuu. BrinoiaHeHne OnbITOB U 0(hOPMIIEHHE OTYETA.
OmnpiT 1 IMomydeHue 3TUIOBOTO 3hupa YKCYCHON KUCIIOTHI.

1 B mpoOupky HaiIuTh 2 MJI KOHIIEHTPUPOBAHHOW YKCYCHOW KHCIIOTBHI M
CTOJIKO K€ 3TaHoJia, 100aBUTh 0,5 MJI KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

CMmech 3TUX BEIlECTB MEpEMEIIATh U B T€UE€HUE 4-5 MUHYT OCTOPOKHO HArpeTh, HE
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JOBOJS 10 KUIEHUS. 3aTeM COJEP>KUMOE MPOOUPKU OXJIAAUTh U BBUIUTH B APYTYIO
POOHPKY C BOJIOH.
OmnpiTr 2 CBOMCTBA KUPOB.

1 B oany npoOupKy HaIuTh 2 MJ OE€H3WHA, BO BTOPYIO — BOJbBI, B TPEThIO —
ATaHoOJIa, B YETBEPTYIO — OEH30a, B MATYIO - TeTpaxjiopMeTrana. Bo Bce mpoOupku
MOMECTHUTH MO KYCOUKY >KHPa U BCTPSIXHYTh.

2 B oagHy mnpoOuUpKy HadWTh 2 MJ IOACOJHEYHOTO Macia, BO BTOPYIO
MOMECTUTh Kycouek TBepaoro kupa. K coaepkumMomy mnpoOHpOK 100aBUTH
HEMHOTO OpOMHON BOJbl. BTOpyro mnpoOHpKy mpeaBapuTENbHO HArpeTh [0
pacriaBIeHHS JKUpa.

3 B dapdopoByro wyamedky momMecTuTh 3 Tp. Khpa (MaprapuHa WM
CIIMBOYHOTO Macia) u npmwimTh /-8 min 20 % pactBopa ruapokcuaa Hatpus. J{ms
YCKOpPEHHUsI peakiuuu 100aBuTh 1-2 Mi staHona. Cmech kunsatuth 15-20 munyT,
MOMEIINBAsT CTEKJISTHHOM Malouykol W J00aBisis BOAY JO HCXOJHOTO YPOBHSI.
[Tocne oxOHUaHUS peEakMU OMBUICHHS K TMOJy4eHHON Macce ao6aButh 0,5 T
XJIOpHJIa HATPUS U €1l KUMATUTh 1-2 MUHYTHI.
3amanue. 3anucarh HAOMIOACHUS U AaTh UM OObsicHeHHs. COCTaBUTh ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUU.

Coneprxanue otdera. OTYET MO MPOJIeTaHHOM paboTe JOJIKEH BKIIIOYATh:
1 HaOGmroaeHus K KaKIOMY ONBITY U OOBSICHCHHS K HUM;
2 VYpaBHEHHUS COOTBETCTBYIOIINUX PEAKIIHI;

3 OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJIbHBIE BOIIPOCHI:
1 KakoBo oTHOIIIEHUE KUPOB K Bojie?

2 Kakum pPacTBOPHUTCIICM JIYHIIC IMOJIb30BATHCA AJIS BBIBCACHUA JKUPOBBIX ITATCH C

MMOBEPXHOCTHU TKAHU?

3 i KaKuX MPaKTUYECKUX IeJIe UCTIOIb3YEeTCsl IPOLIECC OMBLUICHHUS JKUPOB?
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JlaGopaTtopHnas pabota Ne 8
Tema: AzoToconepskalire opraHM4ecKie COeTMHEHNs, Ha IpUMepe OEIKOB.

Llens paboThI: omnpesesieHre KaueCTBEHHOro cocTaBa O0elkoB; 0OHApYKEHHE
OEJIKOB B MPOAYKTaX MUTAHUS.

Teopernyeckas 4acTh.

benkamu wiM mpoTeMHAMHM Ha3bIBAIOT CJIOXKHBIE BBICOKOMOJICKYJISIPHBIC
OpPTraHUYECKHUE COCAMHEHUS, MOJICKYJIBI KOTOPBIX ITOCTPOEHBI W3 OCTATKOB Ol-
aMUHOKHUCIIOT. MonekynspHas Macca OEJIKOB COCTABIISIET BEJIMUYUHY OT 5 ThICAY JI0
HECKOJIbKMX MHJITHOHOB. B MX cOCTaB BXOJWUT OPraHMYECKOE YHMCIO AJIEMEHTOB:
yraepoaa — 50-55 %, kucinopoma — 21-24 %, azota — 15-18 %, Bogopona — 6-7 %,
cepol — 0,3-2,5 %. Kpome Toro, 6emku MOTYT cojiepKaTh HEOONbIIINE KOJTUYECTBA
docdopa, ramorenon, MeTaioB. OCTaTKU 0-aMUHOKHUCIIOT CBSI3aHBI MEXy CO00i
nenTuaHeIMA cBI3siMu — CO —NH —

Pa3HoBUAHOCTD AMUHOKHCITOTHBIX OCTaTKOB, 170 YHUCIIO0 u
MOCJIEIOBATEILHOCTh COCAMHEHUI B TMOJMICNTHIHON MU OMpPENesieT OCHOBY
CTpOeHUs OEIKOB — UX IMEpPBHYHYIO CTPYKTypy. llomumenTuaHbeie menu B
OONBIIMHCTBE CIy4aeB WMEIOT CHUPAIECBHAHYIO (GOpMy, 4YTO 0OEcIeunBaeTCs
MHOTOYHUCJICHHBIMUA BOJOPOJHBIMU CBSI3SIMH, KOTOPbIE BOHHKAIOT MEXKY aTroMaM
KHCIIOpoJa KapOOHWIBHOW TPyNIbl (OJHOTO BUTKA) W BOJOPOJIOM aMHHOTPYIIITHI
(mpyroro BuTka). Takoe mpoCcTpaHCTBEHHOE PACIIOJIOKEHHUE TTOJUIETITHIHON 1IeTTH
Ha3bIBAIOT BTOPUYHON CTpyKTypoil Oenka. LlunuHapuyeckue crupaiv, B CBOIO
ouepe/b, CBOPAuMBAIOTCS B KIIYOKU. B pe3ynbpTaTe MpoucxXoauT MpOCTPaHCTBEHHAS
yMaKoBKa CIUPANCNONO0HON TMOJUIENTHIHON IIeNu ¢ O0pa3oBaHUEM CIIOKHOU
qacTUllbl — T0Oynbl. Takoe oOpa3oBaHWE OTHOCAT K TPETUYHOU CTPYKTYype.
Mouekynel OenKa MOTYT COCTOSITh HE TOJBKO M3 OJHOM, HO W M3 HECKOJIbKHX
MOJIATICTITUIHBIX TIeTICH, KOTOpPBhIE COCIMHEHBI MEXIy CO00i BOJOPOIHBIMU,
WOHHBIMH W  JPYTUMHU  HEKOBAJICHTHBIMH  CBs3sIMU. IIpocTpaHCTBEHHOE
O00BeIMHEHUE HECKOIBKUX MOJIUMECTITUIHBIX MAaKPOMOJEKYJ (OEIKOBBIX TI00Y),
MEXKTy coO0M ¢ 00pa3oBaHUEM €IMHOM, OOJIBIIION, U CJI0KHOM MOTYUYHIIO Ha3BaHUE

YETBEPTUYHOU CTPYKTYPHL.
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Kakx n amuHOKuMCHOTHI, Oenku 00iamaroT ampOTEpHBIMU CBOWMCTBaMu. B
IIEJIOYHOM Cpelie OHU MPOSIBIISIIOT KUCIOTHBIE CBOWMCTBA, B KHUCIOH — OCHOBHBIE.
MHuorue OelKku pacTBOPSIOTCA B BOJAE, B KHUCIOTaxX M Iieiouyax. Pazpymienue
BTOPUYHOM U TPETHUYHOMN CTPYKTYpPbI O€JIKa C COXpPAaHEHUEM NIEPBUYHON CTPYKTYPhI
Ha3bpIBaeTca AcHaTypanueid. OHa NPOUCXOAUT IMPU HATPEBAHUHM WJIU JIEUCTBUU
pacTBOPUTEIIEH.

J171s1 6eIKOB M3BECTHBI HECKOJIBKO KaU€CTBEHHBIX PEAKIIUN:

1 buyperoBas peakmusi. OHa cBsi3aHa C MPUCYTCTBUEM B MoJIeKyJe Oelika
nentuaHbIX cBsizeil. [Ipu nelictBum Ha Oenok coneid meau () B menounom
pacTBOpPE OHU JAIOT (PUOJIETOBOE OKPAILLIMBAHME;

2 KcanronporennoBas peakiusi. [Ipu nefictBuu Ha O€lIKHM KOHIICHTPUPOBAHHOM
A30THOM KHUCJIOTHI MOSBIIAETCS *KenTast okpacka. OHa cBsi3aHa ¢ 00pa3oBaHUEM
IPOJYKTOB HHUTPOBAHUS APOMATUUYECKUX SAJIEpP, COJAEPHKAIIUXCSH B MOJIEKYJIE
Oenka;

3 CynpdrunpunpHas peaknus. [Ipu HarpeBanun 0€IKOB ¢ paCTBOPOM ILTFOMOUTA
HATpUs BBIMAJACT YEPHBIM OCaTOK Cyibduaa CBHHIA. DTO KadyeCTBEHHAas
peakius Ha cepy.

[IpenBapurenbHass TOArOTOBKa. B mpomecce nomamiHed MNOATOTOBKH K

nabopaTtopHOit paboTe CTyACHT 00s13aH BBIMOJHUTD CIICAYIONINEC 3aaHHUs:

1 Kakyto posb B CTpYKType OCIKOB UTPAIOT:

a) BOJIOPOJHBIC CBSI3H;

0) LIMCTEUHOBBIE OCTATKU?

2 Ilouemy Kojna >KenTeeT MpH MONaJaHuM Ha HEe KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTHI?

3 Kakum myTem periaercs npodieMa y10BIEeTBOPEHHS YesloBeKa OeakamMu?

4 N3yuuTh METOIMYECKUE PEKOMEH/IAIMH IO TTPOBEJACHHUIO TAHHOM JTaO0OpaTOPHOM
paboTHI.

Pabota B naboparopuu. BrinoiaHeHne OnbITOB U 0(hOPMIIEHHE OTYETA.

Omneit 1 OnpeneneHne Ka4eCTBEHHOTO COCTaBa OEIIKOB.
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Haneiite B mpoOupky 2 mMa KypuHoro siima. Jlo6aBbTe 2 Mi pacTBopa
ruapokcuaa Hatpus. [IpokunsaTure cMech B T€YEHUE HECKOJIBKUX MUHYT, JIEpiKa y
OTBEpCTUS TMPOOUPKH BIAKHYIO KpPAaCHYIO JaKMycoByr0 OyMmaxky. Jlaiite
pPEaKIMOHHON cMecH OCTBITh. K XOJ0aHOM peakimoHHOM cmecu 100aBbTe 2-3
Karuy arerata cBuHIa (SAa!).

OmnwiT 2 Jlenarypatiusi O€JIKOB.

1 Haneiite B mpoOupky 1 M pactBopa Oenka KypuHoro siiia. Harpelite pactop
710 KUTICHUSI.

2 B umcryro mpobupky Hajeiite 1 mi pactBopa Oenka KypuHHOTO sHIa.
JloGaBJistiiTe 1O KaruisiM pacTBOp arerara cBuHIa (Su!).

OmneiT 3 buyperoBas peakuusi.

Haneiite B mpoOupky 1 miu pactBopa KypuHoro siiiua. Jlo6aBere 5-6 kanenb
pactBopa rugpokcuga Harpusa. llepeMemranite  CTEKIIHHOM — MAJOYKOMN
peakironnyto cmech. [lpuneitte 5-6 kamens pactBopa cynbdara meau (Il) u
IepEMEIIIANTE.

OnbiT 4 KcaHTanpoTenHOBAs peaKnsl.

K 1 wmn pacrtBopa Oenka KypuHOro sina, mnpuieiite 5-6 kanenb
KOHILICHTPUPOBAHHON a30THOW KHUCIOTHL. CTEKISHHOM MaJIOYKOW OCTOPOKHO
nepeMenianTe peakuquoHHyto cMechb. Uepes 1-1,5 MUHYTHI ciierka HarpenTe cMech
BEILECTB.

OmneiT 5 O6Hapy)eHre OETKOB B MPOAYKTaX MUATAHUA.

benku BXOAST B COCTaB MHOTMX MPOAYKTOB MUTAHUS: MOJIOKO, CBIPOE MSICO,
chlpasi pblOa, MiIeHWYHas Myka. BriOepuTe U3 3TOro cnucka Jro0oi MPOIyKT, U
MOJIb3YSCh OMKMCAHUEM OIBITOB (CM. BBIIIE), JOKAXKUTE, YTO B HUX JIEUCTBUTEIHLHO
€CTh OEJIKH.
3amanue. 3anucaTh HAOMIOACHUS U JaTh UM OOBSICHEHHUS.

Conepxxanue ordyeta. OTUeT MO MPOJEIAHHON JAOOPATOpHON padboTe MOJIKEH
BKJIIOYATh:
1 HaOGmroaeHus K KaKIOMY ONBITY U OOBSICHEHUS K HUM;

2 OTBeThl Ha KOHTPOJIbHBIE BOIPOCHI.
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KOHTpOIBHBIE BOITPOCHI:

1 Kakune xumuueckrne COeIMHEHUsI UCTIONB3YIOTCS B OpraHU3Me sl CHHTE3a
OeJKOoB?
2 3a cueT 4ero MPOUCXOAMT OOpa3oBaHME MeNnTUAHOW cBsi3u? IlpuBenute

IIPUMED MOTYUYCHUS TPHUIICTITHIA.
3 Kakumu 6uonornyeckumu GyHKIIUAMUA 001a1at0T OeaKku?

4 B ueMm cymHocTh OMocuHTE3a OenKa?

bubnuorpaduyeckuii ciucok
1 H.B. KopoBun, 3.U. Munrynuna, H.I'. PerxoBa «JlabGopaTopubie paboThI 10O

xuMun», M; «Bricmas mxkoiay, 2007.
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A.A. Kypun «J[abopaTopHble OMBITHI U MPAKTHUYECKHE PaOOTHI MO XUMHUUY», M;

«AkBapuym», 2005.

I'"E. Pymsutruc, @.I'. @enpaman, «Opranuueckas xumus», MockBa

«[Ipocsemenuey; 2003.

PELEH3USA
Ha JabopaTopHbie pPabOThl JAUCHMIUIMHBI «XHUMHUS» JJs CTYJIEHTOB TIO
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TexHuyeckoe 0OOCIy)XMBaHHE M PEMOHT aBTOMOOWJIBLHOTO TpaHcmopTa, 140448
TexHuyeckass  JKCIUTyaTalisi W OOCTY>KMBAaHHE  DJIEKTPUYECKOTO U
AIIEKTpOMEXaHWYecKoro  obopyaoBanus (B 3jekTposHepreTuke), 220703
ABTOMaTH3a1Usl TEXHOJOTMYECKUX NPOLECCOB M MPOU3BOJACTB (B METAJLIYPIHH),
130405 TlomzemMHass pa3pabOTKa MECTOPOXKICHUN TMOJIE3HBIX HMCKOIAEMBbIX,
pazpaboranHble npernoaaBarenieM MBacummnoi Enenoit EBrenneBHOM

Ha peuensuro npeacTaBiieHbl 1abopaTopHbie paboThl IO XMMHUU B 00beMe 36
CTpaHULl, BKIIOYAIOIIKE B c€0sl MPEAUCIOBHUE U IPABUIIA TEXHUKU O€30IIaCHOCTH.

Metoauueckne ykazaHus cOCTOAT u3 8 1a00opaTopHBIX pPaboT, B HHX
yKa3aHO Ha3BaHUE paOOThI, LIE€]Ib, OCHOBHBIE MOHATHSA IO JAaHHON TeMe, METOAMKA
DKCIIEPUMEHTA, 3aJJaHUE, BOIPOCHI IS IPEIBAPUTEIBLHON MOATOTOBKH.

[Ipemyaraempiii  mepedeHb  Ja0OpPAaTOPHBIX ~ pabdOT  COOTBETCTBYET
rOCy/lapCTBEHHBIM TpeOOBaHUSIM K MHUHUMYMY COJEpPKaHUA M  YPOBHIO
HOJIFOTOBKHU CTYJeHTOB | Kypca.

Meroanueckoe mocoOMe COCTABIEHO HAa OCHOBE MOJOOPAHHOTO MEpPEUHs
JUTEpaTypsl, co 3HaHHEeM npeamera. CoaepxaHue MOcoOUs MO3BOJIAET CTYACHTaM
yrayOUTh M NPAKTUYECKU MOATBEPAUTH IOJYYEHHBIE 3HAHHUS TpU 00paboTKe
JAHHBIX OIIBITA.

W3510)K€HHOE BBILIE I103BOJIAET IOJOKUTEIBHO OLICHUTh PELECH3UPYEMYIO
pabotel. [laHHOE MeETOAMYECKOEe MOCOOME MOXKET MPUMEHATHCS B YYEOHOM

nporecce.

Peniensent

37



