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ITPABUJIA TEXHUKHU BE3OITACHOCTHU U
OPI'AHU3ALIMU PABOTHI B XUMHUYECKOM
JIABOPATOPHUHA

[Ipu paboTe B XMMHYECKOW J1abopaTOpuM BCErJa HYKHO
MIOMHHUTb, YTO MHOTHE OPTaHWYECKHE U HEOPTaHUYECKHUE COSTUHCHMUS
B TOW WJIM WHOW Mepe SI0OBUTHI, a HEKOTOPBIC M3 HUX OTHEOMACHBI H
B3pbIBOOMAacHbl. [loaTomMy B mporecce paboThl  HEOOXOAUMO
coOJIF0/1aTh YHUCTOTY, CJICIUTH 3a TEM, YTOOBI BEIIECTBA HE MOIaaaiu
Ha KOXXY, HE TpOraTh pyKaMu JIUIIO M TJia3a, HE MPUHUMATH THUILY B
XUMUYECKOU J1abopaTopuu, mociie padoThl U Mepes €I0H TIATEIbHO
MBITh pyku. KaTeropuuecku 3ampemniaercs padoTath B XHMHUYECKOM
nabopatopun ogHOMY. CyIIeCTBYET psii OOIMMX MPaBUJl, BBITIOJHEHUE
KOTOPBIX CTPOr0O 00513aTEJIbHO

Oo0mmue npasusa padoTsl B J1a00paTopuu

1) Bo BpeMs paboThl B XMMUUYECKON JabopaTOpur HEOOXOIUMO
coOm01aTh TUIINHY, MOPSIJIOK, YHUCTOTY, paIoHaIbHO
OpraHU30BBIBaTh CBOIO JICITEIHHOCTD.

2) Henp3s npuctymaTth K  pabote 0e3  pazperieHus
IpernoaaBaTes WK JJabopaHTa.

3) 3amnpemiaercss HAXOAUTHCS B Ja0OPATOPUH OJTHOMY.

4) Kaxxaplii CTyA€HT JOJKEH paboTaTh Ha MECTE, 3aKPEINIEHHOM
32 HUM, WIH CTICIIMAILHO OTBEICHHOM I TAHHOM paboTHhI.

5) Pabouwmii cTonm Hamo coaepxkarb B YUCTOTE, HENb3s
3arpoOMOKJIaTh €TO0.

6) HeoOxoauMo 3KOHOMUTB a3, BOAY, SJIEKTPUUECTBO,
PEaKTHUBBI.

7) Pabortath B mabopaTopuu cieAyeT B XajiaTe.

8) OOpamieHne ¢ XUMHUYECKOW TMOCYJIOM, pPEaKTUBAMHU WU
npubopaMu JOHKHO OBITh aKKypaTHBIM H  OCTOPOKHBIM. Bo
n30eKaHNue HEeCYACTHBIX CIy4YaeB BCIICJICTBHE BO3MOXKHBIX BBHIOPOCOB
PEaKIIMOHHOM CMECH 3ampeliaeTcsl 3arjisibiBaTh B MPOOUPKUA WU
KOJIOBI CBEPXY.

9) Henb3st paboTath C TPSI3HON MOCY/I0M U OCTaBJISTH €€
HEMBITON.



10) He caenyer 3amyckaTh HpuOOpbl 0€3 mpeaBapUTEIbHOM
npoBepku. He ocTapisiiiTe qedicTByOMMN Ipuoop 6e3 mpucMoTpa.

11) He BeiHOCUTE U3 1abopatopuu npubOpskI, IOCY1y U
PEaKTHUBBI.

12) PaboTy ¢ sSAOBUTHIMHU BELIECTBAMHU MPOBOJUTE B BBHITSXKHOM
mkady.

13) CoOmromaiite Mepbl IPEIOCTOPOKHOCTH MpU padboTe C
B3PBIBOOIIACHBIMH M JIETKOBOCILJIAMEHSFOIIIUMHUCS BEILIECTBAMM.

14) He BbhulMBaliTe B PAKOBUHBI OCTATKU KHUCIIOT, IIECJIOYEH,
OTHEOMAaCHBIX XUAKocTe. CnuBaiTe 3TH BEIIECTBA B CIEIMATIbHbIC
CKJISIHKH, TIOMEIIEHHbIE B BBITSDKHOM IKady. He Opocaiite B
pakoBUHY OyMary, Mecok, Ipyrue TBEpAbIC BEIIECTBA.

15) PacTtBOpHBI, comeprKailiie KOHIEHTPUPOBAHHBIE KHUCJIOTHI U
HIEJI0YH, TEepe]l TEM, KaK BbUIMBATh B KaHAJU3AlMOHHYIO CUCTEMY,
HelTpanu3yiTe. OCTpo MaxXHYIIUE U SJOBUTHIC BEIIECTBA JOJKHBI
OBITh 00€3BPEKEHBI XUMHUYECKOM OOpaOOTKON WM COXOKEHBI B
CIEIMaIbHO OTBEICHHOM MECT€ BHE TIPEACNioB JabopaTopud,
&KeaTeJbHO Ha BO3IyXE.

16) He ocTtaBnsiitTe BemiecTBa B ocyae 0€3 I TUKETOK.

17) PabGoTaiiTe ¢ KUCIOTaMH U I1€JI0YaMH TOJBKO Ha CTOJaX CO
CIIEIMATBHBIM TTOKPBITUEM.

18) He mnyraiite mpoOKH OT CKJISTHOK, COAEpKAIlUX pa3HbIe
PEaKTUBBI, BO N30€KaHUE 3arpS3HECHUS BEILIECTB.

19) Tlpu B3BEMIMBAHMM CYXUX PEAKTHUBOB, HE BBICBHIMANTE HX
MPsSIMO Ha YalllKy BECOB.

20) 3amnpemaercsi KypuTh U IPUHUMATH ALY B 1Ta0OpaTOpUH.

21) Ilpy BOZBHUKHOBEHHH TOXkapa, HEMEIJICHHO BBIKJIIFOYUTE a3
U DJIEKTPUYECTBO BO BCEl 1abopaTtopuu, yOepuTe U3 MOMENIECHUS BCE
rOprOYME BEIIECTBA, 3aCHIIBTE MECKOM M MPUKPONTE OJIESIIOM Odar
noXkapa v CoOOOIIUTE JEKYPHOMY MOKAPHOU OXPaHbl O CIIYYUBIIEMCS.
YcBoiiTe u coOto1aiiTe mpaBuiia MoKapHOr 0€30MaCHOCTH.

22) VYxoas U3 XUMHYECKOW JabopaTtopuu 00sg3aTelIbHO
MIPOBEPHTE BHIKIIOUCHBI JIU a3, BOJAA U AIECKTPUIECTBO

MepsbI Pea0CTOPOKHOCTH NIPHU padoTe B JadopaTtopun

1) Pabota c i10BUTHIMU BEILIECTBAMM:



. BCE palOThI C STOBUTHIMU U TOPIOYMMHU ra3zaMy U Mapamu
CJIeyeT MPOBOJIUTH B BHITSKHOM IIKaYy;

o HE 3aKpbhIBAUTE IUIOTHO JBEPUBI M OCTABISIMTE HUX Ha
YKa3aHHOM IIPEIOIaBaTEIIEM YPOBHE;

o HE BJI€3aiiTe B BBITSKHOM IIKad) ¢ roJoBoOi;

o He pazoupaiite npubop, MOKa U3 HEro moj TArol He OyAeT
BBITECHEH BOJIOM WJIM BO3JYXOM SIIOBUTHIN T'a3 U MApPHIL;

e paboTtas ¢ XJOpOM, OpOMOM U JPYIUMHU SJAOBUTHIMU
BEIIIECTBAMHU HEOOXOIMMO UMETh HAarOTOBE MTPOTUBOIA3.

2) W3menpueHue €aKHUX IIEJIoUei, HAaTPOHHOM HM3BECTH, Hoja,
XpPOMITMKA, COJEH aHWJIMHA TPOBOJUTE B BBITSDKHOM IIKady, u
HAJICBANTE 3al[UTHBIC OUYKHU.

3) Ilpu oOpamieHun ¢ KOHIEHTPUPOBAHHBIMU KHCIOTaAMH,
OJIGYyMOM ¥ aMMHaKOM CIeayeT CcoOJogaTh 0coOble  Mephl
MPEI0CTOPOKHOCTH:

®  pa3NMBaTh YKA3aHHBIC >XUJIKOCTHU TOJBKO YEPE3 BOPOHKY
WU TIOJI TSrOM;

o npu pa3daBICHUU KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI
BJIMBAaTh KUCJIOTY MOPLMSAMHU B BOAY U CJIETKA [IEPEMEIINBATH;

. HE pa30aBIsATh OJIEYM BOJIOW;

. MIPY PaCTBOPEHUH KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI B
BOJIC, MPHU U3rOTOBJIEHUH XPOMOBOM CMECH, MPU CMEIIMBAHUU
KOHIIEHTPUPOBAHHOM CEPHOM M A30THOU KHUCJIOT MOYKHO MOJIb30BATHCS
TAK)KE€ TOHKOCTEHHON XUMHUYECKOU MOCYIOM.

4) He BnuBaiiTe TOpAYUE KUJIKOCTH B TOJICTOCTEHHYIO MOCYYy U
pUOOPBL.

5) PabGoTaTth ¢ OpoMOM ciiefyeT B BBITSHKHOM IIKady, MPU 3TOM
HEOOXOIUMO:

® ocTeperaThcs BAbIXaTh €ro maphl, Oepeub riasa, pyKu;

® [IpW HaJWMBAHUU OpoMa TIIATEIHHO CHUMATh KAaILIIO C Kpas
TOPJIBIIIKA CKIISTHKU O Kpail cocya;

® IIpu NepelruBaHUM OpoMa, HaIEBaTh PE3UHOBBIE MIEPUATKH.

6) Ilpu paboTe C MeTaVIMYECKUM HATPUEM HEOOXOIUMO
co0JII0/1aTh 0COO0YI0 OCTOPOKHOCTD:

. JUISL 3allUThI JIUIA U TOJIOBBI CJIEAYET MPUMEHSITh OUYKU U
AKpaH U3 OPraHUYECKOr0 CTEKJIa;



®  XpaHWUTh HATPUIl HYKHO MOJ CIOEM KepOoCHMHA B OaHKe,
3aKPBITON KOPKOBOM MTPOOKOMH;

o pe3aTh HATPHl HY>KHO TOJIBKO Ha CyXou Oymare;

o He OpocaTh OOpe3KH HATpHsl B PAaKOBHUHY M HE OCTaBJIATH
WX Ha CTOJIE OTKPBITHIMU, a Cpa3y ke coOUpaTh B OAHKY C KEPOCHHOM,;

o OpaTh HATPUN TOJBKO MUHILIETOM WM IIUIIIAMHU.

Pabora ¢ 1erkoBocnjiaMeHsIIONIUMUCSH BellleCTBAMU

B mnpenapaTuBHOW OpPraHMYECKOM XHMHUH 4YacTO IPUXOJIUTCS
MOJIb30BaThCSI OTHEOMACHBIMU PACTBOPUTEIISIMU, TAKUMU KaK CIUPTHI,
OeH30/1, aleToH W T.4. PaboTtaTh ¢ OSTUMM BEHIECTBAMH HY>KHO
0COOEHHO OCTOPOXKHO, T.K. UX Maphl MOTYT BOCTUIAMEHHUTHCS.

1) He nepxute JIErKOBOCIUIAMEHSIIONIUECS PACTBOPUTEIH
BOJIM3M  OTKPHITOTO OTHA, B TEIJIOM MeCTe WIH BOJIU3H
HarpeBaTelIbHbIX MPUOOPOB.

2) He narpeBaiiTe ux Ha OTKPHITOM OTHE, Ha CETKE, BOJIM3U OTHS
WM OTKPBITBIX COCyZaX, a TOJIbKO Ha BOASHON OaHe ¢ OOpaTHBIM
BO/JISIHBIM XOJIOIHJIbHUKOM.

3) He xpanuTe B TOHKOCTEHHOM MOCY/IE C IJIOTHO 3aKPBITOM
poOKOiA.

4) He BbIIMBAiITE B pAKOBUHY.

5) He nepxute O0JbIINX KOJIMYECTB Ha paboueM MecTe.

6) Ileperonsiite TOJBKO Ha BOJASHOW ©OaHE C BOJASHBIM
XOJIOJUILHUKOM Ha CIIeIMagbHOM JlabopaTopHOM cToiie. [Ipu pabdote
c »dupoM HarpeBaHWe BOJSIHOW OaHU JOHKHO OBITH MPOU3BEICHO
BJIAJIA OT MECTa NEPETrOHKH.

7) He mneperonsiite moiaro XpaHuBmuics ddup  06e3
MpEeIBAPUTEIILHOM MTPOBEPKHU HA MIPUCYTCTBUE TTEPOKCUIOB.

8) Eciu B mabopatopuud NPOJUTO 3HAYUTEIHHOE KOJIMYECTBO
JIETKOBOCTUTAMEHSIIOIIECUCS KUIKOCTH, TO HEOOXOJAMMO TOTaCUTh BCE
TOPEJIKU U BBIKJIIIOUUTH 3JICKTPOHArPEBATEIIbHBIE MPUOOPHI, OTKPHITH
OKHAa U cOOpaTh MPOJUTYIO )KUAKOCTh TPSIMKOU WIJIM TOJIOTCHIIEM.



Pabora co cTekjaoM

1) Ilpu  pasznamMbIBaHUM  HAJPE3aHHBIX  HAMUJILHUKOM
CTEeKJISIHHBIX TPYOOK HJIM IaJIoUueK HEOOXOJIUMO pa3opBaTh HX Tak,
qTOOBI HE MOpPE3aTh PYKH KpasMH CTEKJIa.

2) Bcrapisis CTEKISHHYIO TPYOKY, XOJIOJMJIBHUK, KameabHYHO
BOPOHKY, TEPMOMETp B IIPOOKY, CIEIyeT Jep)kaThb HX PYKOM Kak
MOXHO OJIFDKE K BCTaBIISIEMOMY KOHITY M HE BJIaBIMBATh B MPOOKY, a
ClIerka BBHUHYMBATh. B ciydyae NpuUMEHEHHS PE3UHOBBIX NPOOOK
CIeayeT cMa3aTh UX TIIUIEPHUHOM, a 3aTe€M M30BITOK INIMIIEPUHA CHSTb.

3) Henb3st HarpeBaTh TOJICTOCTEHHYIO HETEPMOCTOMKYIO TTOCY Y.

HepBaﬂ MOMOIIIb IMPHU HECYACTHBIX CJIy4YasixX

1) IIpu nerkux TEPMUYECKUX OXKOTax KOXKY CJIEAYeT OOMBITh
CIIUPTOM, a 3aT€M CMa3aTh INIMIEPUHOM WM Ba3zequHoM. [lpu Oonee
CUJIBHBIX  TOPAXKEHUAX  OOOXOKEHHOE  MECTO  IPOMBIBAIOT
KOHIICHTPUPOBAHHBIM PACTBOPOM I€pMaHTaHaTa Kajaus U CIUPTOM, a
3aTEM CMAa3bIBAIOT Ma3bl0 OT O0KOTOB (Hampumep, Cyiab(peanHOBOU
IMYJIbCUEH).

2) Ilpu oxorax OpoMOM cJleAyeT TIIATEIbHO OOMBITh
MOpaX€HHOE MECTO OEH30JI0M WJIM CIIUPTOM, a 3ateM 10% pacTtBopoMm
Thocyib(dara Hatpus. [lpu BabIxaHuu mapoB OpomMa MoCTpagaBIIEMy
AT TOHIOXaTh pa30aBJICHHBIM pPAcTBOP aMMHaka M BBIBOJSAT Ha
CBEXHUM BO3IYX.

3) Ilpu oxorax XKugkuM (EHOJIOM HEOOXOJAUMO pacTUPaTh
NMOOEIEBIINN YyYaCTOK TJIMIIEPUHOM JI0 TEX IMOP, MOKA HE YCTAHOBUTCS
HOPMAaJIbHBIA IBET KOXH, 3aTEM IPOMBIBAIOT MOPAXKEHHBIM y4aCTOK
BOJIOM M HAKJIAJBIBAIOT KOMIPECC U3 BAThl WX MapJyi, CMOYECHHOU
TJIUIEPUHOM.

4) Tlpu oxorax KpEenKUMU KHUCJIOTaMU CIEAyeT HEMEIJICHHO
OOMBITh 000XKEHHOE€ MECTO OOJIBIITUM KOJMYECTBOM BOJIbI, a 3aTEM
3%-HBIM pacTBOPOM COJIBI WM HAIIATHIPHOTO CIHPTA.

5) Ilpu oxorax KpenkKuMH Ie09aMu KOXY MPOMBIBAIOT BOJIOM,
a 3areM HeuTpanmu3yroT 1%-HbIM pacTBOpOM OOpPHON KHCIIOTHI.
AMMUAK TOYTH HE JCHCTBYET Ha KOXY, OJHAKO MPU MOMAJaHUU B
rj1a3a MOKET BhI3BaTh CUJIbHBIC MOBPEKICHUS U JaXKE CIEHOTY.



6) [Ipu monajgaHu peakTUBOB BHYTPh HY>KHO BBIIUTH OOJIBIIIOE
KOJIMYECTBO BOJIbI, a TAKXKE: a) MPU OTPABJICHUHM KUCIOTAMHU: CTAKaH
2%-noro xkapOoHaTa HaTpusi; 0) IPU OTPaABJICHUM IIETOYaMU: CTAKaH
2%-HOM YKCYCHOM WJIM JIMMOHHOM KUCJIOTHI.

7) TIlpm CWIBHOM OTpPaBJICHHH HEOOXOJMMO  BBIBECTH
MOCTPAJABIIIETO HA CBEXKUI BO3AYX, ClI€JIaTh HCKYCCTBEHHOE JIbIXaHUE
U BbI3BaTh Bpaya.

8) Ilpu mope3ax W paHEHUSIX OCKOJKAMH CTEKJIa B IEPBYIO
ouepellb HEOOXOAMMO YAAJIUTh W3 paHbl OCKOJKH, Kpas paHbl
ne3uHduipoBath 3%-HbBIM CHUPTOBBIM PACTBOPOM HOJa, a 3aTeM
HaJIO)KUTh CTEPUIIbHYIO TMOBS3KY. [IpM CHIBHBIX KPOBOTEYEHHUAX
CJIEAYET HAJOXXUTh JKT'YT BBINIC paHbl, BbI3BATh Bpaua U HAIPABUTh
MOCTPAJABIIIETO B MOJUKINHUKY.

TyumeHue MECTHBIX 3arOPaHMil M TOPSIILEH O1ekK/AbI

1) B ciyuae BOCIIaMEHEHHUSI TOPIOYEH JKUJIKOCTH CIEAYET
MOTacUTh BCE TOPEJIKM, MOTAaCUTh IiaMs acOECTOBBIM IOJIOTCHIIEM
WM 3achlllaTh €ro MECKOM, WJIM BOCHOJIb30BAaThCSA YTIECKUCIOTHBIM
OTHETYIIUTEIIEM.

2) PacTBOpuMBIE B BOJIE OTHEOIAC

HbIE€ BEIIECTBAa, TaKME KaK CHOUPT, AllETOH U JIPyrUe, MOKHO
TYLINATh BOJOMU.

3) Ecaum roput MamopacTBOprMOE B BOJE BemecTtBo (3dwup,
O€H30J1, CKUNUAAp, OCH3WH), TO HENb3s] MPUMEHSTh IS TYLICHHS
BOJY, T.K. IOKap MOXKET yculuThes. [nams Tymar ¢ moMonipio necka
WJIU OTHETYIIUTENS.

4) B ciyuyae BOCIUIAaMEHEHHUS CIEAYEeT KaK MOXKHO ObICTpee
HAOpOCUTh Ha TIOCTPAJABIIETO XajaT, MHIXKaK, OpEe3eHT, WIH
CHELUAJIBHOE OJESI0, KOTOPOE JOJKHO BCEr/a JIEKATh HA BUJIHOM U
JOCTYITHOM MECTE.



JIABOPATOPHAS PABOTA 1.
CIIOCOBbI MOJYUYEHUA U CBOMCTBA
YIVIEBOAOPOIOB

Onpit 1. ITosryyeHue u CBOIiCTBA AJIKAHOB

Peaxmuevr  u  mamepuanvl.  YKCYCHOKUCH®IU — HaAmMputl,
00€3800iCeHHbIl, HAMPOHHASL U38eCmb, OPOMHAS 800d, HACLIUJEHHBLU
pacmeop, nepmaneanam xaius, 1 H. pacmeop, conaHAs KUCIOMA;
eubpoxcud Hampus. Qbopyoosarue. wmamus, NpPooOUpPKU, NUNEMKLU,
2a300meoonas mpyoKka, CnupmosKa.

A) IloayyeHne MeTaHa

B cyxywo mpoOupky, cHaOXEeHHYHO MpPOOKOW C Ta300TBOJHOU
TpyOKOM, TOMEIIAI0T CMeCh U3 O00E3BOKEHHOTO YKCYCHOKHCIIOTO
HATpUsS M HATPOHHOW H3BECTH (CMECH €IKOro HaTpa W OKCHIa
KaJIBIUS B OTHOIICHUH 1:2 JIJIsT IpeAOTBpaIeHHs pa3pylIeHHU CTEKIIa
menoubto) (Bbicota ciost 6—10 Mm). 3aTeM YKpEIuIsitoT MPOOUPKY
TOPU30HTAIbHO W HArpeBarOT CMECh B IUIaMEHH Tropenku. [lpum
HAarpeBaHUU HATPHEBOM COJIM YKCYCHOM KHCIOTBI C HATPOHHOM
W3BECTHIO MPOUCXOJIUT PACIICIUICHHE COJIM ¢ 00pa30BaHHEM MeETaHa.
HarpeBanme HaTpueBBIX cojieli KapOOHOBBIX KHCIOT C HAaTPOHHOU
U3BECTHIO SBIISACTCS OONIMM J1AOOPAaTOPHBIM CIIOCOOOM IOTYUYEHUS
IIPEACIIBHBIX YTIIEBOIOPOIOB.

3anumMTe ypaBHEHHUE PEAKIINH TOJTYUYCeHHS METaHa:

[TomxuratoT BBIACISIIONIMIICS Ta3000pa3HbIA METaH y KOHIIA
ra300TBOJHON TPYOKH.
Haobmonaem

3anuImnTe YpaBHEHUE PEAKIIMU TOPEHUS METAHA:

b) OTHomieHne MeTaHa K OPOMHOW BOJAEe U NMEPMAHTAHATY
KaJIHs

B oany mpoOupky momeniaroT HEMHOT'O pacTBOpa MepMaHraHara
KIS W B JPYrylo NpoOupky - OpoMHyr Boay. He mnpekpamias
HarpeBaHusi CMECU B MPOOUPKE C MOJTYUYCHUEM METaHa, MOOYEpPETHO
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BBOJIAT KOHEIl Ta300TBOAHON TPYyOKH B MPOOUPKU C TMEpMaHTaHATOM
Kanmusg W OpomHoM Bojaoiu. [Ipoucxomut nm obeciBeurnBaHUE
pacTBOpPOB?

Habntonaem

B) bpomupoBanue npeaejbHBIX YIJIEBOI0PO/10B

Peaxmuevr u mamepuanvl: sxcuokue arkauvl, pacmeop bpoma 6
Op2aHUYEeCKOM PACmeopumelle.

ONnbIM NPOBOOAM 8 GbIMANCHOM WiKapy!

B cyxyio npoOupky momemaroT 4 Kari CMECH KHIKHX aTKaHOB
u nobapisroT 1—2 kamau pactBopa 6poma. CoaepkuMoe IpoOHUpKHU
IepeMelInBaroT.

HaOmromaem

HarpeBatot comepxumMoe mpoOHupKH.
Hao6mromaem

Buneo omnbita:
https://www.youtube.com/watch?v=Gx4_QYiMTWk

J1omoJIHUTEJIbHBIA ONBIT

I') CsoiicTBa mnpeaejbHbIX YIJIEBOJAOPOJAOB Ha mpuMepe
napaguna

B npoOupku ¢ pactBopamu kucnotel (HCI), memnoun (NaOH) u
okucnurest (KMnQO,) onyctute o Kycouky napaduHa.

Haobmonaem

3anumnmre YPaBHCHHA COOTBCTCTBYIOIIUX peaKHI/IfII

[TogHecuTe 3aXKEHHYIO CIUYKY K napaduHy (CBeuke)
HabGmonaem

3anumuTe  YpaBHEHHWE  XHMHUYECKOM  peakluu  TOpEHUs
napaduna:
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BriBoa o onbiTy 1:

OnpbiT 2. [losrydyeHue u CBOMCTBA AJIKEHOB

Peaxmuevr u mamepuanvi: somanon, 96%-nwiti; cepnas xucioma
(d= 1,84 2/0]143), bpomHas eooa.

Obopyoosanue: wmamus, NpoOUPKU ¢ NpPoOKAMU, NUNEMKLU,
2a300meoonas mpyoka, cnupmosxa, necok (oumwiii papgop).

2A) IHoyyeHue 3THJIEHA

B cyxyio mpoOupKy HOMEMmalT HECKOJBKO KPYIHUHOK IIeCKa
(outwiii  dapdop), 6 Kkamenb ITUIOBOrO CHUPTa M 8§ Kameib
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHL. 3aKpBIBAIOT IMPOOUPKY
IpoOKOM C Ta300TBOTHOM TPYOKOH M OCTOPOIKHO HArpeBarOT CMECh Ha
IIJJAMEHH TOPEIIKH.

3anuImMTe ypaBHEHHE pPEaKIUW IOJIyYeHHS OTHiIeHa (depes
IIPOMEKYTOYHYIO CTAIUIO MOTYICHUS ITUICEPHOU KUCIIOTHI):

[TomKuraroT BBIJACIAIOMUNCS Ta3000pa3HbId STUIIEH Yy KOHIIA
ra300TBOJAHON TPYOKH.
Ha6mromaem

3anumnmre YPaBHCHHUC PCAKIINU I'OPCHUA DTUJICHA.

2b) OTHoIeHnEe ITUJIEHA K OPOMHOI BOJe U MEPMAHTAHATY
KAJIUA (kauecTBeHHBbIE peakuum, Ha HemnpeaeJbHbIe
YIJ1€BOJAOPO/bI)

B Tpu npoOupku mMOMEIIAOT: pacTBOp IMEpMaHraHaTta Kajus
(kucnasi cpeqa), pacTBOp MepMaHraHara Kaius (HeUTpalibHasi cpena),
OpomHasi Boja. He mpekpaiiasi HarpeBaHusi CMeCM B HPOOUpPKE C
MOJIYYCHUEM HSTWJIEHA, IMOOYEPETHO BBOISAT KOHEI Ta300TBOJHOMU
TpyOKM B  COOTBETCTByMOIME Tmpobupku. Ilpoucxomutr s
o0eclBeUnBaHUE PACTBOPOB?

3anumuTe CBOM HAOMIOACHUS U YPABHEHHUS COOTBETCTBYIOIIMX
PEAKIINN:

2B) bpomupoBaHue HenpeaeabHBIX YIJI€BOI0POA0B
Peaxmuevl u mamepuansi: sHcuoxkue aikewvl, pacmeop bpoma 8
Op2aHUYeCcKoM pacmeopumerte.
ONbIM NPOBOOAM 8 BIMAHCHOM WKaAPy!
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B cyxyto nmpoOupky nomemniaroT 4 Karim CMeCH )XKUIKUX AJIKEHOB
u no6aBistoT 1—2 karum pactBopa 6poma. Coaep:kumMoe mpoOUpKH
NepeMEIINBaIOT.

Habntonaem

3anuImnTe YpaBHEHUE COOTBETCTBYIOIIEN PEAKLINU:

2I') Peakuusa Barnepa

Peaxmuevr u mamepuanvl: sxcuoxkue ankenvl (0eH3um); pacmeop
nepmaneanama xauus (600uwiii), 10-% pacmeop xapbonama Hampusi.

ONnbIM NPOBOOAM 8 GbIMANCHOM WiKapy!

B cyxyro mnpoOupKy TMOMEmIal0oT HEMHOTO CMECH KHUIKHX
anKeHoB U 100aBisaoT 10-% pacTBop kapOoHaATa HATPUS C PACTBOPOM
nepManranaTta HaTpus. CoaepKUMoe IMIPOOHPKH IepEeMEIINBAOT.

Habmonaem

3anumnmre YPaBHCHUC COOTBCTCTByIOHleﬁ pCaKiuu:

Buneo onbita: https://www.youtube.com/watch?v=iydMtFkw-Wo

BriBoa no onbiTy 2:

OnbiT 3. IlosrydyeHue U CBOMCTBA AJIKNHOB

Peaxmuesvt u mamepuanvl: xapouo kanvyus CaCy (8 kycoukax),
OpOMHas 6004, HACLIWEHHBIU pAcmeop, nepmaneanam kanus, 1 H.
pacmeop; cepHas KUcioma, subpoxcuo Hampus (Kauus), amMMUauHo2o
pacmeopa  xaopuoa meou (I) u  pacmeopa  eudpoxcuoa
ouammuncepedpa (1).

ObopyoosaHue: wmamus, npooOUpKU, NUNEMKU, 2A300ME00HAS
mpyoKa, cChupmoeKa.

ONbIM NPOBOOAM 8 LIMAHCHOM WKaAPy!

3A) IlonyyeHnune aneTuiieHa

B nmpoOupky nmoMemarT MaJleHbKUNA KyCOUYeK KapOuaa Kaiablus
CaC,, 106aBasAOT 2 KAk BOABI U 3aKPBIBAIOT MPOOUPKY TTPOOKOH ¢
ra3o00TBOJIHOM TPYyOKOM, MMEIONIEH OTTSHYTHI KOoHEel. B mpoOupke
OYpHO BBIJICISECTCS ra3000pa3HbIi alleTUIICH.

3anuiMTe ypaBHEHUE PEaKIIUK MOJTYUSHHS alleTHIICHA:

[TomKHUTarOT BBIACHSAIOMIMKACSA ALCTUIIEH Y KOHIIA Ta300TBOIHOM
TPYOKHU.
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Habmonaem

3anuimTe ypaBHEHUE PEaKIMU TOPEHUS alleTUJIeHa:

3b) OTHOomIeHNe MeTaHA K OPOMHOI BoOJe M NMEPMAHTAHATY
KAJIUA

B dethipe mpoOHpKH MOMEIIAOT: PacTBOP MEpPMaHTaHaTa KaJlusl
(kucnas cpena), pacTBOp IepMaHraHarta Kauus (HehTpajbHas cpeja),
pacTBOp NepMaHraHarta Kauus (IejiouHas cpena), OpomHas Bojaa. He
peKpalias HarpeBaHusl CMEeCH B TPOOUPKE C MOTyUEHUEM alleTUIICHA,
MOOYEpPETHO  BBOJMAT  KOHEIl  Tra300TBOJHONW  TpyOku B
COOTBETCTByIomUEe Tmpobupku. Ilpoucxoaut nu obOecHBEYMBaHHE
pacTBOpOB?

3anuiiMTe CBOM HAOJIOJCHUS U YPABHEHUSI COOTBETCTBYIOIIHUX
peakuui:

3B) OOpa3zoBaHue auneTujieHHAA cepedpa M aUeTUICHHAA
Mean

B npoOupky BHOCAT 2 Kalld pacTBOpa HHUTpaTa cepedpa U
npuOaBisitoT 1 Kamio pacTBOpa amMMHuaka — oOpa3yeTcs OCaJoK
rugpokcuna cepeopa. Ilpu ngoOaBmennu 1-2 kamenb pacTBopa
ammuaka ocanok AgOH nerko pactBopsieTcs ¢ 00pa3oBaHUEM
aMMHUa4HOro pactBopa okcuga cepedbpa ([Ag(NH3),]JOH). UYepes
aMMHaYHBII pacTBOP OKCHJIA CEpeOpa MPOITYCKAIOT alleTUIICH.

Hao6mromaem

3anuiiuTe ypaBHEHUWE peEakIMu O00pa3oBaHUs aleTUJICHU]IA
cepedpa:

B napyryioo npoOupky BHOCAT aMMHA4HBIN pacTBOp XJopujaa
menu (I), uepe3 KoTopbIi MPOIMYCKAIOT alleTUJICH.

Haobmonaem

3anuiuTe ypaBHEHHE pPeEakiuu oOpa3oBaHUsS alleTUJICHHUA
MEIN:

Buneo omrwiTa:
https://www.youtube.com/watch?v=TO2ewPthjAc

BriBoa o onbiTy 3:

13


https://studopedia.ru/4_120084_soedineniya-margantsa-VII.html
https://studopedia.ru/4_120084_soedineniya-margantsa-VII.html
https://www.youtube.com/watch?v=TO2ewPthjAc

JlaGopaTtopnas pabora 2
CIIMPTHI

[lesnb paboThI: U3YYUTh HEKOTOPHIE PUMUECKUE U XUMUUECKUE
CBOWMCTBAa  MPEAEIbHBIX  OJHOATOMHBIX  COUPTOB.  OTMETUTH
Ka4EeCTBEHHYIO PEAKIIMI0 HA MHOTOATOMHBIE CIIUPTHI.

PeakTuBBl M Marepuasibl: CHOUPTHI: ITUIOBBIMA, NPOIUIOBBIM,
W30MPONWIOBBIM,  M30aMHWJIOBBIM;  TJIULEPUH,  ATWICHIJIMKOJb;
oe3Boanbli M 2H pactBop cynbdara menu (l1); oxcmm memm (11);
KOHICHTPUPOBAHHBIMN W 2H  PacTBOpP  CEPHOM  KHUCJOTHI;
KOHIIEHTPUPOBAHHAs  YKCYCHAas  KHCJIOTA; KOHUEHTPUPOBAHHBIN
pactBop ammmaka; 0,2H pacTtBop HHTpaTa cepebpa; 1% pacTBop
nepManranara kanus; 0,5H pacTBop Ouxpomara Kanusi; 2H pacTBOp
TUAPOKCUIA HATpUsA; PacTBOp Hoja B HMOAMCTOM Kanmuu; |%-HbId
CIIUPTOBOM pacTBop (deHoyTaraernHa; MedHas IPOBOJIOKA; TMECOK.
O6opynoBaHue: HabOp MPOOUPOK, MPOOKA C ra300TBOJAHON TPYOKOH,
crtakaH4yuk (100 mi), nunerka, CIUPTOBKA.

OmnpiT 1. PacTBOPUMOCTDL CIUPTOB B BOAE U MX KHUCJIOTHBIN
xapakrep

B cyxyw npoOupky HanmuBaroT | mi stanona. Ilo karsam
n00aBIAIOT K ciupTy 1 M1 Bozibl. PacTBOp 3TaHOA pa3eisaoT Ha JIBE
NpOOUPKU U T00ABIISIIOT B IEPBYIO — 1-2 Kariu pacTBopa JIakMyca, BO
BTOPYIO — CTOJIBKO € pacTBopa peHondTarenHa.

OnbIT NOBTOPSAIOT C U30AMUJIOBBIM CITUPTOM.

Bornpocel 1 3a1aHus

1. Ha ocHOBaHUM MPOBEACHHBIX HAOIIOJICHUI CAenaiiTe BHIBOI
O pPacTBOPUMOCTH B BOJAE TMPEIJIOKEHHBIX CHUPTOB. OOBsICHUTE
MPUYUHY.

2. U3menserca au okpacka uHauKatopoB? Crenaite BBIBOI O
KMCJIOTHOM XapaKTePe BOJHOTO PACTBOPA ATAHOJIA.

OnbiT 2. O0HapYy:KeHHUe BOJAbI B CIUPTAX U 00€3BOKUBAHUE
CNIMPTOB

B nBe nmpoOupku nomematoT o 0,5 r 6e3BogHOrO Cylbdara
menu (1) m pgoGaBistoT mo 1 MJI 3TWIOBOTO W H30MPOMHIOBOTO
criupToB. CoAepKUMOe MPOOUPOK B30AITHIBAIOT U AAIOT OTCTOSITHCS.
O06e3BOXKEHHBIE CITUPTHI UCTIOJIB3YIOT JJISI CJIEAYIOIIETO OIbITA.
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Bompockl u 3a1aHus

1. OObacuure  HaOmOmaeMble  sABJIeHHA.  Hamwuimre
COOTBETCTBYIOIIIEE YPAaBHECHUE PEAKIHH.

2. JInd 4ero MOXXHO HMCHOJIb30BaTh JaHHYHO peakiuio? Kakue
€€ peareHThl MOXHO JJIsi 3TOro npumeHsTh? Kak uMX Ha3biBaroT?
Mo>kHO 1 1j11 00€3BOKHMBAHUS UCIIOIB30BaTh KOHIICHTPUPOBAHHYIO
CEpPHYIO KUCJIOTY?

OnbIT 3. OTHOLIEHHME CIIMPTOB K AKTUBHBIM METAJLJIaM

B npobOupky ¢ 1 M1 00€3BOKEHHOrO cHupTa OpocaroT
HEOOIBIIION KYCOUEK METANIMYEeCKOTO HaTpHsl, OYMINCHHBIA U
BBICYIIICHHBI  (uibTpoBanibHOM Oymaroi. (Ecim pasorpeBanue
MIPUBOJIUT K BCKUIAHUIO CIIMPTA, TO CMECh OXJAXKJAlOT B CTAaKaHE C
x00HON Bojior). IIpoOUpKy 3aKphIBalOT MPOOKOW CO CTEKISHHOM
TpyOKou. Beigemstomuiics ra3 momkuraior. Eciam  HaTpuid
IpopearupoBajg HE IOJIHOCTBIO, TO J00aBISIOT H30BITOK CIHPTA,
JIOBOASL peakiuio 10 KoHma. Ilocie Toro kak Bech HaTpuu
popearupyer, MPoOUPKY OXJIAKIAIOT U J0OABISAIOT 3—4 Kariu BOIbI
u 1 xammo denondranenHa.

Bomnpocsl v 3aaanus

1. Hanmumure ypaBHeHue peakinu. Kakoi ra3 BeIAeseTCS MpU
B3aNMMOJEUCTBUM HaTpus co cnimptom? Kak 3To nokasars?

2. Kakoe BeliecTBO KpUCTaIU3yeTCs?

3. IloueMy cnupT J0DKEH OBITH OOE3BOXKEHHBIM U 3a4eM
HEOO0XOAMMO, 4TOOBl HATPUMl  HpopearupoBajl CcO  CIHUPTOM
MOJIHOCTBIO?

4. Hanumure ypaBHEHHE PEaKIWH IMOIYYEHHOTO MPOAYKTa C
BOJI0M. UTO moka3biBaeT MHAUKATOP? OLIEHUTE KUCIOTHOCTh CIIUPTA.

OnpbIT 4. [TosyyeHne TMITUIOBOTO 3puUpa

B cyxyto npobupky BHocaT 1o 0,5 M 3TaHoia M
KOHIIEHTPUPOBAHHOM  cepHOM  KUCIOTBl. (CMeCh  OCTOPOYKHO
MOJIOIPEBAIOT 710 0Opa3zoBaHUs Oyporo pacTtBopa U K emi¢ ropsdeit
CMECHU OYEHb OCTOPOKHO MPUIUBAIOT eme 0,5 MII 3STHIOBOTO CIIUPTA.

Bonpocs! 1 3anaausa
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1. Hanmumure ypaBHEHUE peakiuy U yKXUTE TUI peaknuu. [1o
KaKoOMY MPU3HAKY MOXKHO OTPEIETUTh TUITUIIOBBIN 2pup?

2. Yepe3 Kakue MPpOMEKYTOUHBIE CTAIUHA NPOTEKAET PEAKIIUSA?

3. IlouemMy peakiui TPOBOAIT TMPU HE3HAYUTEIHBHOM
HarpeBanuu? Kakue moOo4HBIE MPOIAYKTHI MOTYT 0Opa3oBaThCsS B
JTAaHHOW peaKIuu?

4. Nmeer nu BIMSHUE HA COCTAaB MNPOAYKTOB PEAKIUU
COOTHOIIIEHUE ATAHOJIA U CEPHOU KUCIIOTHI?

OmnbIT 5. O0Opa3oBaHue CI0KHOTO 3Ppupa

B npobupky nanmuBaroT mo 0,5 MJI M30aMHIIOBOTO CHHUpPTa U
KOHIICHTPUPOBAHHON YKCYCHOM KHCJIOTHI, 3aTE€M JTOOABIISIIOT 2 Karliu
KOHICHTPUPOBAHHOM  CEpHOM  KHUCIOTBI. (CMech  OCTOPOKHO
MMOJOTPEBAIOT U BBUIMBAIOT B CTAKaH C BOAOM.

Bormpocs! u 3ananus

1. Hamumure ypaBHEHHE pEaKIMH, HA30BUTE IPOIYKTHI.
Ykaxkute THn peakiuu. [lo kakoMy npu3HaAKy MOXHO OIPEACIIHUTH
00pa3yIoIUICs CI0XKHBIN 3hup?

2. OTMETHTE PaCTBOPUMOCTH CJIIOKHOTO 3(hupa B BOJIE.

OneIT 6. OKHuceHne dTanoaa okcuaom meaun (11)

B nynaMeHu CHUPTOBKM CHWJIBHO NPOKAIMBAOT MEIHYIO
MIPOBOJIOKY, WMMEIONIYI0 Ha KOHIIE METJIIO. 3aTeM OMYyCKalT €€ B
npoOupky ¢ 1 mi aTanona.

Bonpocs! u 3aganus

l. Kakoro mBera CTaHOBUTCS MeEIHAsA IPOBOJIOKA IIOCIIE
npokanuBanus? [louemy? Hanummre ypaBHEHHE peaknn.

2. Kakoro 1niseta cTaHOBUTCSI ITPOBOJIOKA MOCJIE €€ OMYCKaHHUS B
sranon? llosBnsercs nm  3amax? KakoMmy  BemecrBy  OH
cooTBeTcTBYeT? (CBOM pacCyXIEHHS MOATBEPAUTE YPABHCHUSMU
PEaAKIIUN.

3. Kak emé MOXHO J0Ka3aTh OCHOBHOW MPOIYKT OKHCIICHHS
stanona? [IpoBeaute NOMOJHUTEIBHBIN KAUECTBEHHBIN aHAIHU3.

OnbiT 7. OkKMcIeHHE 3THJIOBOI0O CHMPTA CHIbHBIMHU
OKMCJIUTEJIAMU
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B npoOupky HanuBaroT 2—3 Kalljid pacTBOpa CEPHOU KUCIIOTHI,
0,5 Mn pacTBOpa mepMaHraHara kaiausi (Wid Ouxpomara Kajus) |
CTOJIBKO XK€ 3THIoBOro cnupta. CoaepKuMoe MpoOUPOK OCTOPOIKHO
HarpeBaroT B IJIAMEHU COUPTOBKH J0 U3MEHEHUSI OKPACKHU.

Bonpocel u 3aganus

1. CocTaBbTE ypaBHEHHUE PEAKIIUM.

2. Yro mnpoucxoautr ¢ OKpackod pactBopa? OtTmerbTe
XapaKTepHBIH 3amax 00pa3yroerocs BenecTna (Kakoro?)

OmnbIT 8. O0pa3oBanue ifogopopma U3 cnupra

B mpobupke cmemmBator 0,5 mi sTanona, 3—4 Karid pacTBopa
10J1a B MOJUMCTOM KaJIMU U CTOJIBKO K€ pacTBopa mieaodu. CMech 4yTh
MOJOTPEBAIOT (MOXKHO JlaXke PYyKOM), MosiBIseTCsl Oenasi B3BECHh CO
CTOMKHM XapaKTEepHBIM 3amaxoM nogodopma. Eciu B3Bech ucyesaer,
N00aBJISIOT K €mE TeIIoMy pacTBOpPY 2—3 Kamild pacTBopa Hoja.
Uepe3 HECKOJMBKO MHUHYT OpPU OXJIAXJICHUU BBINAJAIOT KPUCTAJUIBI.
AHQJIOTHYHO MPOBOJAT PEAKIUIO C TPONAHOIOM-1,

Bonpocs! u 3aganus

1. Hanumure ypaBHeHue peakiyu. KakoB HBET BBINABIIMX B
0CaJI0K KPHUCTAJLIOB?

2. CpaBHUTE OTHOIICHUE K 3TOM PEAKIINU PA3JTUYHBIX CIIUPTOB.
MOXHO M JAaHHYIO PEaKIHI0 HAa3BaTh KAYECTBCHHOM pPEaKIUell Ha
CIIUPTHI?

OnbiT 9. B3auMogeidcTBHE MHOIOATOMHBLIX CHHMPTOB C
ruapokcuaom meau (11)

B nBe mpoOupku momeniaroT 1mo 1 mi pactBopa cyiibdara Mmeau
(I1) m mo 1 M pacTBOpa THUAPOKCHIA HaTpus. B mepByr0 mpoOHpKy
no6asisaoT 0,5 M1 3TaHONa, BO BTOPYIO — CTOJBKO K€ TJIUILEpUHA U
BCTPSIXMBAIOT. HarpeBaroT cozepkumMoe mpoOupoK.

Bonpock! u 3ananus

1. Onumure  HaOIOAaEMbIE€  SBJICHUS W COCTaBbTE
COOTBETCTBYIOIIME  YpaBHEHUA  peakuuid.  OTMmeTrbTe  IBET
oOpa3yromuxcst IpoAyKTOB peakunii. Kak Ha3biBaeTcs oOpa3ytoieecs
TEPMHUYECKN YCTOMYMBOE COCAUHECHUE?

2. Ha ocHOBaHUY MOJyYEHHBIX HAOMIOACHUN CIEIaiiTe BBIBO O
MOABWKHOCTH aTOMa BOJOPO/ia B PyHKIIMOHATIBLHOW IPYIIIE€ B OJTHO- U
MHOT0aToMHBIX crupTax. C kakum 3(pGHeKToOM 3TO CBI3aHO?
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3. MOoXHO 1M JaHHYI0 PEAKIHUI0 CUUTaTh KauyeCTBEHHOW Ha
MHOT0OaTOMHBIE CITUPTHI?

B o611eM BeIBOJIE 0 pab0OTE OTBETHTE Ha CIICAYIOIINE BOIPOCHI:
1. UeM ompenensitoTcsi CBOMCTBA, XapaKTEPHBIE ISl CIUPTOB?
Kaxkue »To cBoiicTBa?
2. Kakue peakiiuu XxapakTepHbl 11 aTu(aTu4ecKux CIupToB?
3. Kakue BemecTBa 00pa3yloTcsi B pe3yJbTaTe OKHCICHUS
IIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB?
4. Kakue KayeCTBEHHbIE pEaKIMM Ha OJHOATOMHBIE U
MHOTOATOMHBIE CTUPTHI Bbl M3yunin?
5. Kakue cnupTthl Oojiee pEeaKIMOHHOCIOCOOHBI: OJHO- WIIH
MHOToaToMHbIe? Kak 3T0O OATBEpAUTH?
I.3. IloarotoButhCsi K KOHTPOJBHOW paboTe MO TeEMeE:
«Cnupthl, HEHOTBD
Buneo:
Ommit 1.
https://www.youtube.com/watch?v=vXq7zSq_TyY &feature=emb_log
0]
https://www.youtube.com/watch?v=L6wjtvl1Ku3E
OmmlT 3.
https://www.youtube.com/watch?time_continue=19&v=Cg6ZxRJiL5
U&feature=emb_logo
https://www.youtube.com/watch?v=L6wjtvl1Ku3E
OmzwlT 6.
https://www.youtube.com/watch?v=qfTP23 gnOk
OmnwlT 7.
https://www.youtube.com/watch?v=hJGvTj ELNO

JlabopaTopHnas pa6ora 3
DOEHOJIbI

Ilesnb paOoThl: U3YYUTh HEKOTOPbIE (DU3NUYECKUE U XUMHUUYECKUE
cBorictBa ¢eHosoB. OIEHUTh B3aMMHOE BIUSHUE TUAPOKCUIHLHOU
rpynnbl ¥ O€H30JbHOTO sapa. OTMETUTh KaueCTBEHHBIC PEaKIMU Ha
(heHOJTBI.

PeakTuBbl M Marepuayibl: (PEHOJ, MUPOKATEXHH, PE3OPIIMH;
TUJPOXUHOH, TUPOTaiioi, B-HadToJ; KOHIIEHTPUPOBAHHBIC KUCIOTHI:
a30THAasA, XJOPOBOJOPOJHAs M CEpHasg; 2 H pacTBOpP THIPOKCHAA
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Hatpus; 10%-Hblid pacTBOp OpoMa B UETHIPEXXJIOPUCTOM YIJIEPOJIE;
opomHast Bojaa; 40%-ub1it pacTBop popManbaeruaa; 1%-Huiil pacTBOp
xmopuna xenesa (111); 5%-up1ii pacTBop Opomata kaius; 3TaHow; 1%-
HbIl CHUPTOBOM pacTtBop (eHondTanenHa; CHUHsIS JaKMyCOBas
oymara. O0opymoBaHue: HaOOp MPOOMPOK, MpOOKa ¢ Ta300TBOIHOU
TpyOKOM, CHUPTOBKA, BOJsHas OaHs, TMPEIMETHOE CTEKJIO,
dhapdopoBas yarika.

Oo6patute BHuManue! Ilpu pabore c ¢eHoNIOM Henb3s
JOMyCKaTh €ro MomnajaHus Ha KOXY, OH BBI3bIBaeT 0xoru. Ecimu 370
CIIyYUJIOCh, HEOOXOJAMMO TMPOMBITh MOPAXKEHHOE MECTO OOUIBLHO
TeroM BOJOW. Ilocie BBINOJHEHHUS OMNBITOB COJCPKUMOE BCEX
NpOOMPOK BBUIMBAIOT TOJBKO B CHEHUAIBHBIM CIUMB. XOPOIIO
MIPOMOMTE MPOOUPKH.

OnbiT 1. PactBOpuMOCTL (eHOJIa B BOAe, 00pa3oBaHHe U
pasJiokeHue GpeHoassTa HAaTpus

B npo6upky momeniaroT HeCKOJIbKO KpUCTAIIIOB (heHosa U 2 MII
BoJibl. [[poOupKy 3akpbIBalOT MPOOKOW M IHEPTUYHO BCTPSXUBAIOT.
OCTOpOXKHO HarpeBalOT COACPKUMOE NPOOUPKH, a 3aTeM CHOBA
oXJlaXarT. B mpoOupky BHOCAT 2—3 KaIjid pacTBOpa TMAPOKCH]IA
HaTpus ©W Kamno Qenondranenna. K comepkumomy mpoOHpKU
M00aBIAIOT TPU BCTPSAXMBAHUU IO KaIisM pacTtBop (eHomna a0
VCUE3HOBEHHSI OKpacku. [lolydyeHHBIN pacTBOp pa3ldeisiiOT Ha JIBE
4acTH W K OJHOM W3 HMX (IJIs CpaBHEHHUS) T00aBIAIOT 2 KaIlid
pacTBOpa COJITHOW KHUCIIOTHI.

AHAQJIOTUYHBIE ONBITHI MPOBOJAT C Apyrumu (Qenomamu: -
Ha(TOIOM, PE30PLIUHOM.

Bornpocsl 1 3a1aHus

1. Chenaiite BBIBOJ O 3aBUCMMOCTU PAaCTBOPUMOCTU (peHOsIa B
BOJIE OT TEMIIEPATYPHI.

2. Uto mpu paccioeHUM NPEACTaBISIIOT COOOM BEpXHUN U
HIKHUW CJIOU?

3. OObscHuTe HaOMIOJAaeMble SBJICHUA TIpU J100aBJICHUU
pacTBOPOB MIEJIOYM M COJITHOM KHUCIOTHl. Hamuiure ypaBHEHUS
PEaAKIIUN.

4. Oxapaktepu3yiTe KHUCIOTHbIE CBOMCTBa ()EHOJIOB B PANY:
dbenoun, B-HadToII, pE30PIUH.
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5. CpaBHUTE OTHOIIIEHHUE (PEHOJIOB M CIHPTOB K Ieiouam? B
yéM otsimune? [louemy?

OmnbiT 2. bpomupoBanue (peHos1a

B cyxyto npoOupky noMemarT HECKOJIbKO KPUCTALIOB (heHoJ1a
u npunuBatoT 0,5 Mia pactBopa OpomMa B UYETBHIPEXXIJIOPUCTOM
yriepoje. K oTBepcTuio npoOUpKU MOAHOCST BIAKHYIO JJAKMYCOBYIO
oymary. B npoOupky moMeniaroT HeCKOJIbKO KpUCTAIOB (peHoaa u 2
MJI BOJBI U I0OABJISIOT K AMYJILCUU HECKOJIBKO Kareib OpPOMHOM BOIbI
IIpU MTOCTOSIHHOM BCTPSXMBAHUM 10 00pa30BaHUsI OCAIKa.

Bornpocsl u 3ananus

1. Onumwure HaOMOJAaEeMbIe SIBJICHUSA TIPU B3aUMOJEHCTBUU
denoina ¢ pacrBopom Br, B CCly. CocTaBbTe ypaBHEHUE PEAKIUH.

2. UTo 3a BemiecTBO o0pasyercs B Bue AbiMa? UTO moKa3bIBaeT
WHAUKATOp?

3. CpaBHute ycioBus OpoMupoBaHus (PeHosa ¢ OEH30JI0M,
TOJIYOJIOM.

4. Kakoe BelIecTBO BBHIMAJAET B OCaJ0K (Kakoro mBera?) mnpu
B3aMMOJCHCTBUM pacTBopa (peHona ¢ OpomHOM Boaou? Hamummre
COOTBETCTBYIOILIEE ypaBHEHUE peakiuu. MOXXHO JId CUYUTaTh 3Ty
peaKIrio KaueCTBeHHOUM Ha (HEeHOJIbI?

OnpiT 3. CyasdupoBanue peHosna

B 1Byx mnpoOupkax CMEIIUBAOT HECKOIBKO KPUCTAJIOB
denona ¢ 2-3 KamiAMU KOHIICHTPUPOBAHHOM CEPHON KHCIOTHI U
BCTPSIXMBAIOT UX 10 pacTBopeHusi. OHy U3 TPOOMPOK HArpeBarOT Ha
KUMsie BoastHOM OaHe 2-3 wmuHyThl. CoaepKuUMoe MpOOHUPOK
BBUJIMBAIOT B IPOOUPKH C 2 MJT XOJIOJHOM BOJIbI (OCTOPOIKHO!).

Bomnpocs! 1 3a1anus

1. Onuimmure HaOJI0TaeMBIC SIBJICHMS. OO0BscHUTE
npoucxojsiiee. CocTaBbTe YpaBHCHUE PEAKIINH.

2. B kakoe noJyioxkeHue UAeT 3aMelleHre Ha cynbdorpynmy? K
KaKOMY THITY OTHOCHUTCS JaHHAs peaKius?

OmnbiT 4. HutpoBanue ¢geHoJia
I'oToBAT  HuUTpyromuii  peareHt, cmemmuBas 0,5 M
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C TAKUM K€ 00bEMOM BOJIBI.
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B npyroit mpobupke pacTBOPSIIOT HECKOJIbKO KPUCTAUIOB (peHosia B
0,5 mn Boawl. Pa3baBieHHyI0 a30THYIO KHCJIOTY IO KaIlisiM TpU
BCTPSIXMBAHUM M OXJAXJACHUU TPUIUBAIOT K pacTtBopy ¢eHoda.
Job6aBnsawoT B mpoOupky erie 0,5 M1 BOABI U 3aKPBIBAIOT €€ MPOOKOM ¢
ra3ooTBOAHOM  TpyOkoil. OCTOPOXXHO  HarpeBas  COACPKUMOE
OpOOUPKU 10 KHUIICHUS, TMEPErOHSIOT YacTh JKUJIKOCTH C O-
HUTPO(DEHOJIOM B CYXyI0 UYHUCTYHO NpoOHUpPKYy (HE JOMyCKalTe
nepedpachiBaHUsl KUJAKOCTH!). O-HUTPOGEHON TIPU  OXJKICHHUU
o0pa3yeT KeNThble KPUCTAUIbl C XapaKTEPHBIM 3alaXxOM TOPHKOTO
MuHAaIs. B peakiimoHHOM MpoOUpKe OCTaeTCs M-U30Mep.

Bomnpoce! 1 3aganus

1. CocTaBbTe ypaBHEHHE pEaKIIMH HUTPOBaHUS (peHoIIa.

2. Tlouemy BO3MOKHO pa3icieHHE H30MEpPOB HUTPO(EHOIOB?
YeM 310 00BsICHSICTCS?

3. CpaBHUTE yCJIOBUS HUTPOBaHUs (eHOJa U OEH30J1a.

OnblIt S. [Toayyenue ¢peHo10PpopMAIBbACTHAHBIX CMOJI

B npo6upky nomemniaroT HeCKOJIbKO KpUCTAIIOB (peHosa u 1 mi
pactBopa (Qopmanpaeruga. Cmech HarpeBalOT 10 pPaCTBOPEHUS
¢denona. Yepes 3 MHMHYTBI K pacTtBopy J0OaBISIOT S5 Karelb
KOHLEHTPUPOBAHHOM COJITHOM KHUCJIOTHI M IMPOJIOJKAIOT HArpEBaHUE
10 paccioeHus cMecu. [IpoOupky moMeniaroT B CTakaH C XOJOJHOMU
Bogoil. Ilocie oOpa3oBaHWs YETKOW TpaHULBl MEXAY CIOSMHU
CJIIMBAIOT BOJY W OBICTPO BBUJIMBAIOT CMOJIy Ha MPEIMETHOE CTEKIIO.
HcnbiThIBatoT 00pa30BaBIIYIOCS CMOJIY Ha PAaCTBOPUMOCTH B CITUPTE.
HeO6oubi10e KoIM4ecTBO CMOJIbI HarpeBaroT B (pappopoBoit vaiike 10
3aTBepAeBaHusA.  VMCOBITHIBAIOT  pacTBOPMMOCTL B CIIUPTE
3aTBEPACBIIEH CMOJIBI.

Bornpocsl 1 3a1aHus

1. Kakoe cTpoeHune mnomumepa — JIMHEWHOE WM CETYATOE —
uMmeer cMmona? Kak HaspiBaercs mnonydeHHas cmona? Hanumure
cXeMy ee 0Opa3oBaHHUs.

2. Kakou TUIT peakuu JEKUAT B OCHOBE MOJTYYEHUS CMOJIBI?

3. KakoBa pacTBOpUMOCTh B CHUPTE MOIYYEHHOW CMOJIBI JI0 U
TMOCJIE 3aTBEPJCBAHUA?
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OnblIT 6. [TosryyeHre N-XuHOHA

B mnpobupky HamuBaroT 2 MJ pacTBopa Opomara Kajus,
npuoOaBisitoT 1— 2 Karu pacTBOpa CEpHOM KUCIOTHI U 2 CTEKJISTHHbBIC
Jonatku ruapoxuHoHa. Coaepkumoe nmpooupku HarpeBaroT 10 50°C,
Opyd OSTOM THAPOXWMHOH MEPEXOJUT B pacTtBop. Temmeparypa
caMONpou3BOILHO moBbIaercss 10 70-75°C, peakuuoHHas CMECh
temHeeT. Yepe3 10—15 MuHyT IBET MacChl U3MEHSETCS, MOCJIE YEro €€
OXJIAKJAOT XOJIOJTHOU BOJOM.

Bornpocsl 1 3a1aHus
1. CocTaBbTE ypaBHEHHE pEAKIMU. YKAXKUTE THUIl PEAKIUH.
Kakoro nBera noysy4eHHbINA MPOTYKT?

OnpiT 7. Peaknun ¢peHoioB ¢ xaopuaom keaesa (111)

B npo6upky c 0,5 mu pactBopa deHosia 700aBIAIOT 2—3 Kariu
pactBopa xyopunaa xkenesa (Ill). AHamorudsbie ONBITHI MPHUBOIAT C
BOJHBIMH pAacTBOpaMU IHPOKATEXWHA, PE30pIHHA, THAPOXHWHOHA,
Uporajuioa.

Bonpocsl u 3aganust

1. OT™MeThTE OKpACKH MOJYUYEHHBIX paCTBOPOB.

2. Moxer 1M yKa3zaHHasi peakuus ObITh KaueCTBEHHOW Ha
dbeHomnb1?

B o6uiem BbIBOJIE 0 pabOTE OTBETHTE HA CIAEAYIOIINE BOIPOCHI:

l. CpaBHUTE XHMHUYECKHE CBOMCTBA W PEAKIHMOHHYIO
CIIOCOOHOCTh cnupTOB H  (eHosoB. 2. Kakue Tumbsl peakiui
xapakTepHbl st (peHonoB? KakoBO B3aWMHOE BIMSHHE TpPYNN B
¢denone? 3. KakoBo otHomieHue geHosnoB k okuciaurensam? 4. Kakue
peaKIui MOKHO CUMTATh KAaUYECTBEHHBIMU Ha ()EHOJIbI?

J.3. IloarotoBuThCS K KOHTPOJIBHOM paboOTe MO TEME:
«CrnupThl, PEHOIBI»
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JlaGopaTopnas padora 4
AJbieruibl U KeTOHBI

Ieab padoThI:

N3ydnTh XUMHUYECKHUE CBONCTBA albJETUJ0B W KETOHOB U
OOBACHUTH, UM OHU 00YCIIOBJICHBI.

OOopynoBaHue ¥ peaKTUBbI: TPOOUPKHU, CHUPTOBKA, BOJISTHAS
0aHs, MeJIHasl ciupajb, STUIOBBLIN ciupT, 5 % pactBop K,Cr,07, 20 %
pacTBOp CEpHOM KHUCJIOTHI, BOJHBIA pacTBOp (opMasibIeTH/IA,
CBEXKEMPUTOTOBJIICHHBI aMMHUayHbId pacTBOp okcupa cepedpa (I),
anerToH, pactBop cyibdara menu (II), pacTBOp ruapokcua HaTpus,
CBEXKEIPUTOTOBJIEHHBIN KOHLEHTPUPOBAHHBIN pacTBoOp
ruapocyibpura HaTpus, GYKCUHCEpHHCTas Kuciota (s ee
npurotoBienus ciuenyetr B 0,1-0,005 % Bomubiii pacTBOp (yKCHHA
MPOMYCTUTh CEPHUCTHIM Ta3 J0 OOeCHBEYMBAHUS PacTBOpA.
CepHHUCTBII Ta3 TOJY4YalOT HAarpeBaHWEM KYCOYKOB MeEAu C
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM B KPYIJIOJOHHOW KoJbe.
[ToslydeHHBI pEAKTUB XPAHAT B XOPOILIO 3aKPbITOM COCYAE B
TeMHOTe. YeM MEHbBIIUNA H30BITOK CEPHUCTOrO Ta3a COCAUHUTCS B
peaKkTHBE, TEM OH YyBCTBUTEILHEE).

OIIBIT 1. OxkucjieHHe 3THJIOBOIO0 CIUPTA OKCHAOM MeaH

(11).

Haneiite B npoOupky 3-4 M 3THIOBOrO CHUPTA, HAKAJIUTE
MEJIHYIO CIIMPaJib B TUIAMEHU CIIUPTOBKHU TaK, YTOOBI ME/Ib MOKPHLIACH
yepHbIM HajeToM okcuaa menu (II), packaneHHyro cnupaib OBICTPO
OMYCTUTE B MNPOOUPKY co chnuptoM. lloBTopute 3Ty omnepanuro
HECKOJIbKO pa3. OOpaTuTe BHHUMaHWE Ha 3amax oO0pa3yrolerocs
aNbJECTUIA U HA U3MEHCHUS, IPOUCXOISIIME CO CIUPAIIBIO.

3amanusa: 1. Hanmummre ypaBHEHHS peakuuil OKUCIEHUS] MEIH
Y OKUCJICHUS STHUJIOBOTO CITUPTA.

2. 3anumuTe HaOJII0IEHUS.

OIIBIT 2. OkxwucjieHue ITHWIOBOTO CHUPTA XPOMOBOM
CMeChIO.

K 2 mi 5 % pactBopa K,Cr,0O; npuneiite 1 mn 20 % pacTtBopa
cepHOM KUACHOTHI U 0,5 My 3TrnoBoro crnupra. OCTOPOKHO HArpeuTe
Ha CIOUPTOBKE TMOJNYy4YeHHYI0 cMmech. UYto Habmomaercsa? Kakoit
oIlylIaeTcs 3amnax?

3aganusa: 1. Hammmmre ypaBHEHHE TPOUCXOIAIIEH PEAKIIH.
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2. 3anummte HaOJIOACHUS.

OIIBIT 3. BzaumoaeiicTteue GopMasiberuia ¢ aMMUAYHBIM
pacTtBopoM okcuaa cepeopa (I) (peakuust «cepedpPsAHOIrO
3epKaJjgay).

1 M hopmanbaeruaa HajaelTe B YUCTYIO MPOOUPKY (BBIMBITYIO
IEJI04YbI0, 3aTEM XPOMOBON CMECHIO U JAUCTUJUIMPOBAHHOU BOJION) U
no6aBbTe 1 MJI CBEXKENPUTOTOBJIEHHOIO aMMHA4YHOTO pPacTBOpa
okcuma cepedbpa. CMech OCTOPOXKHO HarpeiTe Ha BoJsHOM OaHe. UTo
HaOmogaercsa? To ke mpojenanTe ¢ alleTOHOM.

3amanusa: 1. Hanumure ypaBHEHUE peakiud B3aUMOJICHCTBUA
aJbJIeTHU/Ia C aMMHUAYHbIM PacTBOPOM OKCHJIa cepedpa u HaOMI0AeHUS
U3MEHECHUH, TPOUCXOISIINX B 00€UX TPOOUpKax.

2. IloueMy aneToH He BCTYNWJI B pEAKIIUIO OKUCIICHUS ?

OIIBIT 4. OxwucieHue aJabAErHI0OB CBEXKEOCAKICHHBIM
rugpokcuaom meau (II).

K 0,5 mn pacrBopa cynbdpara meau (II) mpuneiite 1 wmin
pacTBOpa TUAPOKCU]IA HATPUA A0 00pa3zoBaHus ocaaka. Bzoonraiite u
K TIOJIyYEHHOM XUAKOCTU ¢ ocaakoM Tuapokcuaa menu (II) mpunerite
5-10 kamenb dopmanbaeruna. CMmech HarpeTe Ha BOJSHOW OaHe,
HaOJIr0/Mas 3a M3MEHEHHEM OKpacKu. AHAJOTHYHYIO PEaKIHIo
MIPOBEAUTE C AIIETOHOM.

3amanme: Hanumwre ypaBHEHUS pEAKIMN, MPOUCXOIAIINX B
00eux MpoOrpKax, U COOTBETCTBYIOIINE HAOIIOICHUS.

OIIBIT S. B3zaumopeuncreue dopmanbaernaa c
(pyKCHMHCePHUCTOM KUCJIOTOM.

B npobupky nomectute 0,5 mi pactBopa (PyKCHHCEPHUCTOU
KHUCIIOTHI, J00aBbTe 2-3 Kamiau pactBopa (opmanpaeruga. Yro
HaOromaercs?

3artOMHUTE: (dyKCUHCEpHHCTAS KHUCJIOTa ABJISACTCS
YyBCTBUTEJILHBIM PEAKTUBOM Ha aJIbJACTUIbI.

3agmanue:  3anuiIdTe — COOTBETCTBYIOIIME  HAOMIOACHUA,
YPaBHEHHE PEAKIIUH 3aMIUCHIBATh HE HYXKHO.

OIIBIT 6. Peakuus aneroHa ¢ ruApoCyab(PUTOM HATPHUS.

K 1-1,5 mn amerona mnpubaBbTe, HE B30anThiBasg, 1 M
KOHIUEHTPUPOBAHHOTO CBEXKEIPUTOTOBJIEHHOTO pacTtBOpa
ruapocyinbputa Hatpuss NaHSOz; g0 oOpasoBanusa ocaaka B BHUIEC
KOJIBIIA.
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3amanusa: 1. Hanumure ypaBHEHUE peakiuyd B3aUMOICHCTBUA
alleToOHa C TUIPOCYJIb(PUTOM HATPUS U HAOTIOJCHUS.

2. BylyT 14 BCTyIaTh B 3Ty PEAKIUIO allbJICTUIbI?

CI[GJI&fITC BbBIBOJ O TOM, KaKH€ THUIIBI XHMMHWUYCCKUX peaKHI/Iﬁ
XapaKTepHBI A aJlbACTuA0OB KW KETOHOB, U O6’[>5[CHHT€ HpH‘II/IHBI
HpO}IBHeHI/IH NMMHAU JaHHBIX CBOﬁCTB.

Buneo:

OmnsrT 1.
https://www.youtube.com/watch?time_continue=78&v=dQzZX2jYrS
8&feature=emb_logo

https://www.youtube.com/watch?time continue=18&v=Y37hdIhf94U
&feature=emb logo

OnslT 2.

https://www.youtube.com/watch?time continue=15&v=X9ljOKH42t
k&feature=emb logo

OmnelT 3.
https://www.youtube.com/watch?v=xtaH2zmR71Y &feature=emb rel
pause

OmnslT 4.

https://www.youtube.com/watch?v=0b-Ocmar35s

OrmIT 5.
https://www.youtube.com/watch?time continue=8&v=TN5GrnZGvH
Y &feature=emb logo

JIABOPATOPHAA PABOTA 5
KAPBOHOBBIE KHCJIOTbI

I]enb: n3yunuTh CBOMCTBA KAPOOHOBBIX KUCIIOT, ONPEICIIUTH UX C
MTOMOIIIbIO KAY€CTBEHHBIX PEAKIIHIA.

Peaxmuevr u o0bOopyooeanue: yKCycHash KHCIOTa, MarHui
(cTpy’kKa WM TMOPOUIIOK), TPaHyJibl LWHKA, THUIPOKCUJ HATpUs,
dbenondramens, kapOonar Hatpus, xjopun okemeza (1),
KOHIICHTpUpPOBAHHAsi ~ CepHas  KHUCJIOTa,  OSTWIOBBIA  CIHHPT,
M30aMUJIOBBIM  CIIUPT, pacTtBop (¢eHona, MOJIOYHAs KHCJIOTa;
MpoOOMpPKH, MPOOKa C Ta300TBOAHOM TPYOKOM, INTATUB, IHUIETKH,
nepKaTenb sl IPOOUPOK, BOJAHAS OaHs, CHUPTOBKA.
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https://www.youtube.com/watch?time_continue=78&v=dQzZX2jYrS8&feature=emb_logo
https://www.youtube.com/watch?time_continue=78&v=dQzZX2jYrS8&feature=emb_logo
https://www.youtube.com/watch?time_continue=18&v=Y37hdIhf94U&feature=emb_logo
https://www.youtube.com/watch?time_continue=18&v=Y37hdIhf94U&feature=emb_logo
https://www.youtube.com/watch?time_continue=15&v=X9ljOKH42tk&feature=emb_logo
https://www.youtube.com/watch?time_continue=15&v=X9ljOKH42tk&feature=emb_logo
https://www.youtube.com/watch?v=xtaH2zmR7IY&feature=emb_rel_pause
https://www.youtube.com/watch?v=xtaH2zmR7IY&feature=emb_rel_pause
https://www.youtube.com/watch?v=Ob-Ocmar35s
https://www.youtube.com/watch?time_continue=8&v=TN5GrnZGvHY&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=TN5GrnZGvHY&feature=emb_logo

OmnbiT 1. B3anmopgeiictBre KapOOHOBBIX KHCJIOT €
MeTallIaMU

B nBe npoOupku HaneiTe nmo 1 M1 yKCycHOM KucioTsl. B oany
MOMECTUTE HEOOJIBIIOE KOJIMYECTBO CTPYKKU MarHusi, B JIPYryl0 —
rpaHyily IIMHKA.

Habntonaem

3anuInTe YPaBHEHUSI XUMUYECKAX PEAKIIUN:

Buneo onbita: https://www.youtube.com/watch?v=89ybQvqdfrs

OmnbiT 2. B3aumoaeidcTBre KAPOOHOBBIX KHCJIOT € HIEJI0YaMHU

B mpoOumpky HammBaeM HEOOJBIIOE KOJIMYECTBO THIAPOKCHIA
HaTtpus,  jgoOaBiasgem  2-3 KaIUld  CIOUPTOBOIO  pacTBoOpa
dbenondraneunna.

Habmonaem

JloGaBnsieM B 3Ty MpOOUPKY HEOOJIBIIOE KOJUYECTBO YKCYCHOU
KHCJIOTHI.

Hao6mromaem

3anumnmre YPaBHCHHC XUMHYECKOU peaKkuuu:

Buneo ommwiTa:
https://www.youtube.com/watch?v=3 zSPkczF5U

OmnbIT 3. B3aumoaeiicTBue KapOOHOBBIX KHCJIOT € COJISIMHU

B npobupky Haneiite HeOOJbIIOE KOJIMYECTBO KapOoHaTa
HaTpud. [J00aBbTE HEMHOTO YKCYCHOUM KHUCIIOTHI.

Haobmonaem

3anuImnTe ypaBHEHHUE XUMUYECKON PEAKIIUU:

Buneo onbira:
https://www.youtube.com/watch?v=taldFHHswjY

OnbiT 4. OOpa3oBaHMe  YKCYCHOKHMCJIOIO  JKeJie3a
(kayecTBeHHAsl peaKUUs HA YKCYCHYIO KHCJIOTY)
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https://www.youtube.com/watch?v=89ybQvgdfrs
https://www.youtube.com/watch?v=3_zSPkczF5U
https://www.youtube.com/watch?v=taldFHHswjY

Haneiite B npoOupky 1 Mia pacTBopa YKCYCHOM KHCIOTHI.
Jlo6aBete 1 mut xnopuaa xeinesa (1),

HaoOnmomaem

3anuInTe ypaBHEHUE XUMUYECKOW PEaKIINU:

Buneo omnrniTa:
https://www.youtube.com/watch?v=AzJr2eUV bM&list=PLtQqrP6X
6Mr11M1VdvoZyfBEycAWwS8Jds&index=39

OmnplIt S. [ToryyeHune C10KHBIX 3PUPOB YKCYCHON KHCJIOThI

a) B mpoOupky HamuBaeM 2 MJ YKCYCHOM KHCJIOTBI, 2 MII
STWJIOBOTO CIUPTA, | M KOHIEHTPUPOBAHHOM CEPHOU KHCIIOTHI.
3akpbiBaeM  MOpOOUPKY TMPOOKOM C Tra300TBOJHON  TPYOKOM.
PeakniMoHHY10 CMECh B TE€UEHHME HECKOJBbKHX MUHYT HarpeBaeM Ha
BOJSTHOM OaHe. 3aTeM BBUIMBAEM KHUIKOCTh U3 MPOOUPKHU B CTAKaH C
XOJIOJHOM BOJIOW. YKCYCHO-ITUJIOBBIM 3(up OOHApYyKUBAETCA IO
MPUATHOMY 3araxy.

3anumnmre YPaBHCHHUC XUMHYECKOU pPCaKIu:

0) B nmpoOupky HanuBaem 2 MJI M30aMUIIOBOTO CIHPTA, 2 MII
YKCYCHOM KHUCJIOTBHI M1 HECKOJIBKO Karejib KOHIEHTPUPOBAHHOW CEPHOM
KHUCJIOTHI. 3aKpbIBaeM MPOOUPKY MPOOKOUM € Ta300TBOJHOU TPYOKOM.
Cmech HarpeBaeM B TEUEHUE HECKOJIBKMX MHUHYT Ha BOJSIHOM OaHe.
OxnaxaaeM npobupky. IIpu 3ToM BbIAENSIETCS CI0M M30aMUIIOBOTO
3(upa YKCYCHOM KHUCJOTHI C XapaKTEpHbIM 3alaxoM TpPYyIIEBOU
JCCEHIIUMU.

3anuImnTe YpaBHEHUE XUMUYECKON PEAKIIAN:

Buneo onbita: https://www.youtube.com/watch?v=nd7NsaBXSPw
https://www.youtube.com/watch?v=BijrJygECXk

OnbiT 6. KauecTBeHHAsi peakiys 0.-OKCHUKHUCJIOT € XJIOPHUIOM
skeqie3a (11D)
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https://www.youtube.com/watch?v=AzJr2eUV_bM&list=PLtQqrP6X6Mr11M1VdvoZyfBEycAWw8Jds&index=39
https://www.youtube.com/watch?v=AzJr2eUV_bM&list=PLtQqrP6X6Mr11M1VdvoZyfBEycAWw8Jds&index=39
https://www.youtube.com/watch?v=nd7NsaBXSPw
https://www.youtube.com/watch?v=BijrJyqECXk

Jlannas peaxyusi npeocmasnsiem  OOIbWIOU — UHmMEpeC U
UCNONL3YeMC sl 8 KIUHUYECKOU Npakmuke Ol OnpeoeieHusi MOJIOYHOU
KUC10mbl (KaK namojio2utiecko2o npooyKma) 8 iHcery00uHOM COKe.

B nBe mpoOupku BBOAAT 1Mo 1 Karjie pacTBOpa XJopua Keies3a
(I1l) u poOaBnsgroT mo 2 KarmM pactBopa (¢eHona. PacTBopsl
OKpalIMBaroTCs B (PUOJIECTOBBIN 1IBET. B 07HY npoOupKy 100aBISIOT 2
KalIi MOJIOYHOW KHCIIOTBI, & B JPYIryl0o— CTOJBKO J>K€ Kareib
YKCYCHOM KHCJIOTHI.

Habmronaem

3anuuInTe ypPaBHEHUE XUMHYECKOW pPEaKUMU B3aUMOJECHCTBUSA
MOJIOYHOW KHCIIOTHI ¢ XJtopuaoM xeiesa (111):

Bb1600 no navopamopnoit paoome:

JlaGopaTopHas padora 6
AMMWHBI

AMMHBI — TPOU3BOJIHBIE AMMHUAKA, B KOTOPBIX aTOMbI BOJIOPOA
3aMENIEHbl YTJIEBOJAOPOIHBIM PaAUuKaJIOM. AMUHBI KJIACCUDUITUPYIOT
[0 YHCIYy YTJIEBOJOPOAHBIX TPYyNIl y aroMa a3oTa: IEPBUYHBIC,
BTOPUYHBIE,  TpEeTUYHbIE. B  3aBUCHMOCTH  OT  HPUPOJIBI
VTJIEBOJAOPOJHBIX ~ 3aMECTUTENIEN  pa3inyarT  anudaTuydeckue,
apoOMaTUYECKUE W aJKUJIapOMAaTHYECKhe amuHbl. [lo HOMEHKnaType
HNIOITAK  Ha3BaHuss  aMHUHOB  MNPOM3BOIAT  OT  Ha3BaHUA
COOTBETCTBYIOIIUX YIJIEBOJOPOIOB MpUOaBIeHUEM NpedUKca — aMuH.
JIng  apoMaTW4yecKknx aMHMHOB 4YacTO MPHUMEHSIOT TPUBHAIbHBIC
Ha3BaHUsI: aHWINH, TOJYUJIUH, aHU3W]IVH.

K Haubosee BaKHbIM aMHUHAM OTHOCSIT:

-METUJIAMHH, OeCLBETHBIN ra3 ¢ T. kuil. -6,5°C, pacTBOpUMBIi B
BOJIE U1 OPTAaHUYECKUX PACTBOPUTEIISIX;

-TPUDTHUJIAMUH, O€CLBETHAs JXUAKOCTH ¢ T. kui. 89,7°C,
pacTBOprMass B BOJE W CIHPTE, IMPUMEHSIOT KaK OPTraHUYECKOE
OCHOBaHUE;

-aHWJIMH, OeCLBETHAS KHUIKOCTE ¢ T. Kunl. 184,4°C, mpakruuecku
HE pacTBOpUMAs BOAE, TOKCUYCH.

CyiiecTByeT MHOTO CrHoco0OB TonydeHus: amMuHOB. [llupoko
npuMeHsitoT peakuuu N-ankunupoBanuss U N-apunupoBanus. [lpu
TOM TOJIyYalOT COJIM AMHHOB, M3 KOTOPBIX BBIACISIIOT CBOOOJHBIN
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aMHH 00pabOTKOM PacTBOPOM IIeNOYHM. B MPOMBINIIIEHHOCTH aMHHBI
MOJIy4al0oT aMMOHOJIU30M CIUPTOB B MPHUCYTCTBUU KaTaJIU3aTOPOB
neruaparanu  npu  300-500°C.  BoccTraHOBIEHHE HHUTPOAPEHOB
NPUBOAUT K apoMaTHYeCKUM aMuHaM. KpoMe 3Toro MOXKHO
BOCCTAHABJIMBAaTh HUTPWUIIBI, OKCHUMBI BOJOPOJOM B MPUCYTCTBUU
KaTain3aTopoB. BoccTaHOBIICHHE aMHIOB MTPOUCXOIUT TPH JCHCTBUH
amoMoruapuna autus B ddupe. [lepBudHble aMUHBI MMOTYYarOT U3
aMUJIOB KapOOHOBBIX KHCJIOT B IICJIOYHOM pacTBOpE TrajoreHa
(neperpynnupoka ['opmana).

[lepBuuHble ¥ BTOPUYHBIE aMHUHBI SBISIOTCS OYEHBb CIAOBIMU
NH-kucnoramu. Anudarryeckue aMuHbI SIBISIOTCS 00Jee CUIbHBIMU
OCHOBaHUSMH Ye€M aMMHaK. bjaromapss OCHOBHBIM CBOMCTBaM aMHHBI
JIETKO 00pa3yroT COJM ¢ MUHEPAIbHBIMU KHUCJIOTaMH, KOTOPhIE UMEIOT
MOHHOE CTPOEHUE.

JUIss ~ aMMHOB ~ XapakTepHBI ~ peaKIuu  aJIKWJIUPOBAHUA.
AJKWJIIMpOBaHWE TIPOBOMIT CIHUPTAaMU M TaJoreHajJkaHamu. B
pe3yabpTare ACHCTBUS TaJOT€HAHTUIPUIOB M aHTUAPHUAOB KUCIOT Ha
NEePBUYHBIE W BTOPUYHBIE aMHUHBI OOpa3ylTCS aMHUIbl KHUCJIOT
(peakiuss  anUIMpOBaHUsA). [peTHYHBIE AaMUHBI B  PEAKIUIO
aIMIMPOBAHUS HE BCTYIAIOT. .

[lepBuuHble aMHWHBI BCTYMMAIOT B PEAKIMA C KETOHAMU U
anpleruaMiu ¢ oOpa3oBaHWEM  COOTBETCTBYIOIIUX  MMHHOB.
Bropuunbie aMuHBI 00pa3yIoT ¢ alibJIeTHIaMU U KETOHAMU €HAMUHBL..

AMuHOTpynma B OCH30JbHOM KOJIBIIC BBICTYIIA€T B Ka4deCTBE
opmo, napa-opueHTanTa. OgHAKO B MPUCYTCTBHUH  CHJIBHBIX
MUHEPaJbHBIX KUCIIOT aMUHOTPYTIIa MPOTOHUPYETCS C 00pa30BaHUEM
aMMOHHEBOM TPYIIBI, KOTOpas SBISETCA Mema-OPUEHTAaHTOM.
[ToaTOMy "acTo MPOBOAAT 3aIIUTYy aMUHOTPYIIBI — aAlMJIUPOBAHUEM
YKCYCHBIM ~ aQHTHUIPHUAOM, KOTOPBIM JIETKO THAPOIU3IYETCA [0
CBOOOJIHOTO aMHUHa.

[lepBuunbie aMuHBI aTU(ATHUECKOTO psAa pearupyroT ¢
a30THUCTOMN KUCJIOTOM C BBIJICIICHHEM a30Ta (KAaYECTBEHHAs PEaKIlus Ha
NEePBUYHBIC aMHUHBI), a apoOMaTHYECKOro psjaa o0pa3yloT COJH
nua3oHusi. BTopuuHble aMHHBI apoOMaTHYECKOTO psga 00pa3yloT C
a30oTucTo KucaoTOoM N-HUTpo30aMHHBI (OOBIYHO SIPKO-XKEITOTO
IIBETA).
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Heab padoThl: cuHTe3 alndaTUISCKUX U apOMAaTHYECKUX aMUHOB U
M3YyYEHUE UX XMMHYECKUX CBOMCTB.

OnpiT 1. CuHTE3 METUIIAMHUHA U3 alleTaMHUAa

PeakTuBsr: areTamu, opom, TUAPOKCH/T HATpHUS
(koHueHTpUpoBaHHbIK U 0,1 H. pacTBOp), Jie.

OO6opynoBanue: mpoOMpKa ¢ Tra300TBOJHON TPyOKOM, JepkaTeib,
CIIUPTOBKA.

B npoOupky mnomMemaroT HECKOJIbKO KPYNUHOK aleTamuiaa, 3-4
Karid JUCTUITMPOBAHHOM BOBI U 2 Karuiu Opoma.

NHC(O)CH;

Br, NaOH
— ™ CH;NH,

Oxyaxx1al0T OpoOUPKY XOJOAHOM BOJOW U K CMECU A00aBIISIIOT
M0  KalyiiM  KOHUEHTPUPOBAHHBIM  pacTBOp  IIEJOYHA  JO
oOecuiBeunBaHusl mpu mnepeMemuBanuu. I[locine obecrBeunBaHus
OpoMa 00aBisIOT 2 Karju pa3zdaBieHHOM mienoyu. Jlanee mpoOupky
3aKpBIBAIOT MPOOKOW C Tra300TBOJAHON TpyOKOM, KOHEI[ KOTOpOH
ONMYyCKal0T B MPOOUPKY C BOAOM, OoXjJaxjaaemylo JbaoM. HarpeBaroT
cojaepxkumoe npooupku. IlosBisercs 3amax MeTHUIaMHHA — CBIPOU
pBIOBI U AMMHAKA.

MetuiiamuH — ra3, KOTOpbI 00pa3yeT C COJISTHOM KHUCIOTOM
COJISTHOKHUCJIBIA MeTuiaaMuH. J[Jiss ero mojydeHuss K Ta300TBOJHOMU
TpyOKE TMOJHOCAT MAJIIOYKY, CMOYEHHYIO COJITHOM KHCIOTOW U
HaOIoMal0T  oOpa3oBaHWE O€Ioro  KPUCTAUIMYECKOrO — OCaJKa.
Hanummure ypaBHeHUE PeakIluy U ClIeJIalTe BBIBO/I.

OmnbIT 2. [Tosrydyenue arneTanuimaa

PeakTuBbl: aHWINH, YKCYCHBIM aHTUAPUL.

OO6opynoBanue: mnpoOWpKa, CTEKISHHAs Majlo4ka, HOpuooOp s
MEPEKPUCTATITU3ALINU.

30



B mnpobupky HamuBaroT 1-2 KamiM CBEXENPUTOTOBICHHOIO
aHWINHA, 2-3 Kaluli JUCTHWUIMPOBAHHOM BOJIBI W 2-3 Karuu
yKCycHOro  aHruapuaa. CTEKISIHHOM  MajJO4YKOW  TIIATEJIbHO
IIEPEMEIINBAIOT COASPKUMOE MPOOUPKH 10 00pa30BaHMS KPHUCTAIOB
aneTaHuinaa. GUIbTPYOT, OCAJOK CyIIaT Ha BO3MYXE.

NH, NHC(O)CH
ACzO
_—
-AcOH
Ounctky MIPOBOJSAT MEPEKPUCTATIIU3ALIUEN u3

TUCTUIJUTMPOBAHHOM BOMBI. J[JIs 9TOT0 K 0CaIKy B TPOOUPKE HATMBAIOT
4-6 kamenab AUCTWIIMPOBAHHOW BOJBI, HarpeBarOT 10 KUIICHUA,
GbUIbTpy0T, QUIBTPAT OXJAXKIAIOT W OCAJAOK OT(PUILTPOBHIBAIOT.
N3MepsroT TeMneparypy IUIaBIEHHS U CPABHUBAIOT C JIMTEPATYPHBIMU
JTAHHBIMH.

Omnbit 3. [lonnydyenue anunvHa

PeaktuBel W  maTepuaibl:  HUTPOOEH30J, TpaHyJbl  OJIOBA,
KOHIICHTPUPOBaHHAs KUCJI0Ta, OpOMHas BOJA.

O06opyioBaHuE: MPOOUPKH, IEPKATENb, CHIUPTOBKA.

B npoGupky mnomemarT rpaHyidy oJioBa, HamuBaioT 0,5 mi
KOHLICHTPUPOBAHHOW COJITHOM KHCIOTBI M JOOABJISIOT  KaIlIio
HUTpoOeH30ya. bypHO HaumHaeTcs peakius, KOTopas oclladeBaeT
yepe3 HECKOJIbKO MHUHYT. /[l TOJIHOrO MPOXOXKIACHUS pPEeaKIUU
COZIEPKUMOE MPOOMPKH HArpeBarOT JO HCYE3HOBEHHUs 3amaxa
HUTPOOEH30J1a (TOPhKOTO MUHAJA). OXJIaXKIa0T.

N02 NH2

HCI, Sn
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[TonTBEepK/1atOT TOJIYyYEHUE AaHWJIMHA PEaKIHedl ¢ OpOMHOM
Bojou. st 3TOro momemaror 2-3 KarmiM PEaKUHMOHHOM CMECH B
OTACIBHYI0 HPOOUPKY M J00aBIsAOT 2-3 Kamm OpOMHON BOJIHI,
HaOMOgalT obOpazoBanue Oemoir MytH (2,4,6-TpuOpomMdbenona).
Hanummure ypaBHEHUE peaKIUu.

OmnbIT 4. O6pa3zoBaHue cojel aHWINHA

PeakTuBbl M MaTepuaibl: aHWUJIWH, pacTBOp cepHoM kuciorel 0,1H.,
KOHIICHTPUPOBAHHAs COJIAHAs KUCIOTa, JIAKMycoBas OyMakka,
rugpokcua Hatpust 0,1 H. pacTBOp.

CmemmBator B mpoOupke 1-2 Karmm CBeXeneperHaHHOTO
aHWIMHA C 7-8 KamsaMH JUCTHWJUIMPOBAHHOW Bonbl. IIpoBepstor
PEaKIUi0 Cpelbl JaKMyCoBOM Oymaxkkoid. [loigydeHHYI0 SMyJIbCHIO
NEepPEeHOCAT B JBE MNpoOWpku (MOpoBHY). B mepByr mpoOHpKy
n00aBIsAOT 2-3 Kalu pacTBOpa CEPHOM KHUCIOTHI M HAOIIOJAI0T
oOpa3oBaHME OCajKa, a B APYryr0 NPOOUPKY AOOABISIOT 2-3 Karuiu
KOHIICHTPUPOBAHHOW  COJISHOW  KHUCIOTBI 7O  0Opa3oBaHUs
po3payHOro pactBopa. Hamummmre peakiuu o0Opa3oBaHMs COJEH.
[lonmydyeHHble CONMM  pasziaraloTcs TOJA  JCHCTBHEM  pacTBopa
ruapokcuaa Hatpusa. s aToro mo06aBbTe B KaXAYIO MPOOUPKY
HECKOJIbKO KalleJlb pacTBOpa IIEJIOYM JIO TIOSBICHHS MYTH W
IIPOBEPSIOT PeaKIuio cpeapl. Hamummre peakiuu.

OnsIT S. bpoMupoBaHue aHUIMHA
PeakTuBbI: aHUIIMH BOJIHBIN, OpOMHas BOJa.

NH, NH;

Br. Br
Br, (H,0)

-3 HBr

Br
B mpobupky momemaror 2-3 Kamm OpoMHON BoAbl M 1 Karuiko
BOJTHOIO pacTBOpa aHWJMHA. [losIBIISIETCS OCallOK CBETIIO-KEITOIO
1BeTa (KaueCTBEHHAsI PEaKIus).

OnbIT 6. /[Ma30THPOBaHUE AHWJIMHA U XUMHAYECKHUE MTPEBPALICHUSA
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PeakTnBbl W MaTepualbl: aHWINH, KOHICHTPHPOBAHHAS COJISTHAs
KHCJIOTa, HUTPUT HATPHs, MOJKpaxMmajbHas OyMaxkka, JieJl, pacTBOP
xnopuaa xenesa (1), B-vadroin, pactBop enxoro Hatpus 0,1 H.
OO6opynoBaHue: NpoOUPKH, BOJAsSHAS OaHs.

[Tomemarot B mpoOupKy 1 Kario cCBEKeNeperHaHHOro aHUJINHA,
5 Kamenap KOHLEHTPUPOBAHHOW COJITHOM KHUCJIOTBI M KYyCOYEK JIbJA.
[Ipu  HempephlBHOM  BCTPSIXHUBAHWKM  HEOOJBIIUMU  MOPLHUAMHU
no0aBisoT 5-6 Kamenb pacTBOpa HUTpUTA Hatpusd. Jlanee mpoBOAST
npoOy 1o HoAKpaxMallbHOM OyMakke Ha OKOHYaHUE peakiuu
nuazoTupoBanus. JlJis ATOrO OMyCKaloT B MPOOHUPKY CTEKISHHYIO
Majo4yKy W HAHOCIAT Ha HOAKpaxMaibHyl OyMaxky. IlosBieHue
rojiyooro WM CHHEro OKpalluBaHUs YKa3blBa€T Ha OKOHYAHUE
peakuuu AuazotrupoBaHus. Eciau nmpoba oTpuiarensHa, TO 100aBIIsSOT
1-2 kamiu pacTBOpa HUTPUTA HATPUS U TOBTOPSIOT mpoOy. Ilocne
OMENIAI0T MPOOUPKY B JIEI.

NH, N,* CI

NaNO, HCI

PactBop xmopuna QeHmnguazoHus IeiaAT Ha JBE YacTH U
pasnuBaroT 1o npodupkaMm. OaHy MPOOUPKY HArpeBalOT HA KUIISIIEH
BOASHOW 0aHe [0 TpeKpalleHus BbIJACICHHUS MMy3bIpbKkoB. Ha
MIOBEPXHOCTH 00pa3yeTcssi TEeMHOE MACISTHHUCTOE TMSATHO C 3araxoMm
denona. JloOaBmstroT Karumro pactBopa xyopumupa okenesa (HI) —
nosiBisieTcs: (UOJIETOBOE OKpallliBaHHe (KaueCTBEHHas peakius Ha
(beHoIbI).

Bo Bropyto mnpoOupky poOapisitor 2-3 Kamid pactBopa [3-
Ha)TOJIa B IIEJIOYHOM pacTBope. BplmagaeTr ocajok OpaHKeBO-
KpacHOTO IBeTa Kpacutens [-wHadtunazobenzona. Hamumure
YPaBHEHHUS PEAKLINM.

BOHpOCI)I ISl CAMOIIPOBEPKH
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1. Kakyro cpelly MOKas3bIBa€T pacTBOpP METUJIAMHUHA B BOJHOM cpeje?
Hanummre ypaBHEHHE peakvu.

2. Ilo kakoMy MeEXaHU3My NPOTEKAET AalUJIMPOBAHUE AHUIIUHA?
Hanummre MexaHu3M peaxkiumu.

3. Hanumure Ka4eCTBEHHYIO PEAKIIUIO HA aHWJIVH.

4. B Kakux yCIOBHSIX MOXHO TPOBOJAUTH BOCCTAHOBJICHUE
HUTPOTPYIIIBI B APOMATUYECKUX COCTMHEHUSIX JO aMUHOTPYIIIbI?

5. Kro sBnsercs Oojiee CWIBHBIM OCHOBAaHMEM — aHWIMH WU
METUIaMUH?

6. Hanumure peaknuio paszioKeHUs COJISHOKHUCIOTO aHWUJIMHA O]
JNEUCTBUEM PACTBOPA LIEIIOYH.

7. CpaBHUTE PaCTBOPUMOCTh AHWJIMHA U €TI0 COJICH.

8. CpaBHUTE YCIIOBUSI OPOMUPOBAHMS aHUJIMHA U OCH30J1a.

9. Kakue peareHTsl NPUMEHSIOT 151 IUA30TUPOBAHUSA aPOMATUYECKUX
aMHHOB?

10.Kakue peaknuy OTHOCAT K peakuusM azocoderanusi? [e Hauum
IIPUMEHEHUE MPOTYKTHI PEAKIIUN a30COUECTAHHUS.

JlaGopaTopnas padora /

Odopmuts nabopaTopHyro padboTy B Bujae TaOmuibl. [lo mMepe
BBITTOJTHEHUS 3aII0JHATH B Ta0auie croiioerr: «Hadmrogeaus.

Heab: 6 xo0e nabopamopuou pabomvl O3HAKOMUMBCSA C
KauecmeeHHbIMU peakyusimu 6e1Ko8 u aMUHOKUCIOM.

KayecTBeHHbIE peakuumn 0€JIKOB U AMUHOKHCJIOT

1. IIpoBecTn BOCEMb KAU€CTBEHHBIX PEAKIIUH.

2. 3anoJIHUTh PE3YIbTAThI B BU/IC TAOJHIIBI.

3. CaaTth OTYET 10 1abOpaTOPHON pabOTE HA MTPOBEPKY.

Peakuus [luoTpoBckoro (0uyperoBasi peakuus)
Buneo onbita: https://www.youtube.com/watch?v=d5wLePKA2WY
https://www.youtube.com/watch?v=geyz MDx4UE

X00 pabdomul: YPagHeHue peakyuu:
1. x 1-2m71 Oenka
npudaBuTh 2-4 M
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https://www.youtube.com/watch?v=d5wLePKA2WY
https://www.youtube.com/watch?v=geyz_MDx4UE

30% pacTtBOpa

c” OH SCH-R

NaOH’ R-(l*u + Cu + /(l —5"
2. mepeMenarh; NH, uJ o Yo :
3. nmobGaBurp 2 o O }N\

0 C CH-R
KaIuIu 1% — 1. (‘u\ i
pactBopa CuSQs,. \N{: o” o
Haoroenus: 6b1600: KAYCCTBCHHAs pEaKIMs Ha MENTUIHYIO

CBsI3b, 0-AK.

Peakuus MyJbaepa (KCAHTONPOTEHHOBASI PeaKIUA)
Buneo ompita: https://www.youtube.com/watch?v=X8vJYb9cg8k

https://www.youtube.com/watch?v=geyz MDx4UE

X00 pabomol:

1. x M pactBOpa
Oenka  npuOABUTH
5-6 Kareyib
KOHIICHTPUPOBAHHO
i HNO;3; (tsra) no
MOSIBJICHUSI O€JI0ro

YPAGHEeHUA PeaKyuil:

H.M —(I:'H—C'DDH HN-CH-COOH

CH, CH,

HON O, Cnum.l TdacE
~H;0 Q HO
N
H H ©

THpO3HH

A

HN- (.I:H -COOH

0CaKa; CH,
2. HarpeTh ao| .
MOSIBIICHUSL KEITOMN Nf.'.zm'
OKpacCKH;

3. npubaBUTH TIO

KaIuIsiM 30%-b1i1

pactBop NaOH no

[TOSIBJIEHUS

OpPaHKEBOTO

OKpalliBaHUsI.

HAOI00€eHUA: 8b1600:

KAadCCTBCHHAsI peaKHI/IH Ha apOMaTI/I'-IeCKI/Ie AK
(en, Tip).
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https://www.youtube.com/watch?v=X8vJYb9cg8k
https://www.youtube.com/watch?v=geyz_MDx4UE

Peakuust PyapmanHa (HMHIUAPUHOBASI peakius)

Buneo omnbita: https://www.youtube.com/watch?v=dAWg9D90OXxw

X00 padombul:

1. x 2m11 pacTBOpa
oenka mpubaBuTh 3
Karuiv pacTBopa
HUHTUPUHA;

2. mepeMenarh;

3. MOOCTaBUTh Ha
BOJISIHYIO OaHIO MpH

YpasHeHue peakyuu:
O
I

“\ _©OH
2 c
o/ TOH

6 (X-AMEROKHCHOT &
TOTRAp W

(8] O

& &

AN / ]

- C=N-C + R ¢+ COT + 3HO

/ AN "H

C C

| |

O

+ H,;N-CH-COOH —>

0 JH
70 "C ma 7-10 .
MUHYT.
HAOII00eHUA: 6bl600:

Ka4yeCTBEHHas peakuus Ha a-AK.

Buneo onbita: https://www.youtube.com/watch?v=KdMMejHX12I

Peakuua ®oJsa

X00 pabombul: YPAGHEHUA PeaKyUil:
1. x Ilmn Oenka IISI‘I{:—('.‘H-(‘OOH + 2NaOH = HO—(‘H.:-(i‘H-(‘OOH + Na$ + HO,
0
npuOaBUTH 10% NH, NI,
pactBopa NaOH; e ceps
2.  KMIIATUTB  HAa| pPyCHCOO), + NaOH = PHOH) + 2CHCOONa.,
CIIUPTOBKE;
Pb(OH), + 2NaOH = NaPbO, + 2H0,
3. npubaBUTH IO
KaIlIsSM 59, | NaS + NaPbO. + 2H,0 = PbSI + 4NaOH.
pacTBop
Pb(CH3;COOH),
Habawoenus: 8b1800:

Ka4eCTBEHHAs peakius Ha cepyconaepxamme AK

(IIMCTEUH U ITUCTHH).

Buneo onbita: https://www.youtube.com/watch?v=C2ikBd-rwtQ

Peakuua Muiaona
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https://www.youtube.com/watch?v=dAWg9D9OXxw
https://www.youtube.com/watch?v=KdMMejHX12I
https://www.youtube.com/watch?v=C2ikBd-rWtQ

X00 pabomol: YPABHeHUs peaKkyuil:

1. k 1M1 pacTBOpa OH OH

Oesika NpruOaBUTh o, ON NO,  ON
M0 KAIIsIM PEAKTUB O,
Mmuuiona, 1o CH, CH,
MOSIBJICHUS OCaJIKa,;

CH,

2. OCTOpO}KHO THPpOSHE OHAHATPOTHPOIUH

HarpeThb J0
MOSIBJICHUS
KUPHIUYHO-
KpacHOTo
OKpalliBaHUs
OcaJiKa.

Ol
kY

O — murponponssoan

I
H,N-CH-COOH H.N-CH-COOH HN-CH-COOH

Prymuwie comu

=

THPOZHHA.

HAOI00eHUA: 6bl600:

TUPO3UH.

KayeCTBEHHAs peakiys Ha MUuKiIndeckyro AK —

Peakuusa Cakaryuu
Buneo onpbira:

https://www.youtube.com/watch?v=CHNGn4v830k&list=PLFajU X3

Y094KFmMCuUGEmMgdpA9c3kC oaWk&index=7

X00 padbomol: OH

NH NH,
1.k 2m71 0,01%-r0 ) | .
pacTBOpa aerHHHa 'Jl’lllll"(ll

a-naron

T00aBISAIOT 2 MIT i
10%-ro pactBOpa

€IKOTO HaTpa U — OO = i
HECKOJIBKO Kareib |
0,2% cnupTOBOTO wadTinaptioaos
pacTBopa a-
Hadrona.
Conepxumoe
MPOOUPKU XOPOIIIO
NePEMEIINBAIOT;

1l
NH—C-NH-(CH,),-CH-COOH.

NaBrO

HN-C-NH-(CH,),-CH-COOH ———
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https://www.youtube.com/watch?v=CHNGn4v83Ok&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=7
https://www.youtube.com/watch?v=CHNGn4v83Ok&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=7

2. mpunusarot 0,5
MJI pacTBOpa
runoOpomMuTa u
BHOBbD
NepPEMEIINBAIOT.
3. HEMEIJIEHHO
n00aBisA0T 1 M
40%-to pacTBOpa
MOYEBHUHBI J1JI5
CTaOuIM3auu
OBICTPO
Pa3BUBAIOIIETOCS
OpaHKEeBO-
KpPacHOTO
OKpaIIBaHMUsI.

D

OH

NaBrO
THv H O, NaBr
Il '
NH—C-NH-(CH,),-CH-COOH

HAPTIITAPrusHIH

= O‘
iy

( NH~-(CH,)~-CH-COOH.

HAO00eHUA:

6b1600:
KauecTBeHHas peakuus Ha AK — aprunus.

Buneo onwita:

Peaxun

s Hlynasue-Pacnanias

https://www.youtube.com/watch?v=3G9i1nSwn4Q&list=PLFajU X3y

094KFMCUGEmMqgdpA9c3kC oaWk&index=5

X00 pabomoi:

1. B mpoOupky
HaJWTh S Kaleib
HCCIIETYEMBbIX
pacTBopa Oelka H
AMHUHOKHCJIOTHI,
T00aBUTH 1-2
KaIlIx 10 %
pacTBopa
GpPYKTO3BI
TIIATSIBHO
nepeMeIiaTh U

TOCIIONTH PAaBHBIM
00BEMOM

HO—CH OH
/ \{ -3H,0 Hc—c/o R

CHOH HS0,  On \ f 5

CH——CH
Oxcumeruncypdypon

OH H
DpyxTo3a

38



https://www.youtube.com/watch?v=3G9i1nSwn4Q&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=5
https://www.youtube.com/watch?v=3G9i1nSwn4Q&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=5

KOHIEHTPUPOBAHHO
n H,SO,., Ha

I'PaHUIIC TIBYX
JKUJIKOCTEH
oOpazyetcs
KpacHO-
¢dbuoneroBoe
KOJIBIIO (npu
HarpeBaHUHU Ha
BO/JISTHOM OaHe
peaKxius 1791 (4}
OBbICTpEe — TIJIaBHOE
HE CMEIINBATh
KUIKOCTH).
Heobxoaumo
CJICIIUTD, YTOOBI
KHUJIKOCTh HE

neperpenach BEIIIE
70°C, Tak  Kak
MHa4e IO
BamussaueM  H,SO,
IIPOUCXOIUT
00yTJIMBaHUE
OpraHUYECKOTO
BEIICCTBA U
pacTBOp Oypeer.

HaOI00eHUA:

6bl600:
kKadyecTBeHHas peakius Ha AK — tpuntodas.

Buneo omrwiTa:

Peaxkuus Iayan

https://www.youtube.com/watch?v=0OnRTnISVDe4&list=PLFajU X3y

094KFMCUGEmMqgdpA9c3kC oaWk&index=8
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https://www.youtube.com/watch?v=OnRTnlSVDe4&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=8
https://www.youtube.com/watch?v=OnRTnlSVDe4&list=PLFajUX3y094KFmCuGEmgdpA9c3kC_oaWk&index=8

X00 pabomol:

1. x 4-5 xkamisim
pacTBopa Ocnka
T00aBJISIOT 4
KaIlIn pacTtBopa
COJIbI u 8-10
Kareynb

*
N=N
muazofers oncyIs ¢ oxMenoTa
(n -y § o b ers ongpas oxdT)

503
|
N CHo—CH—COOH
i THCTHAMH

NH2

+

507

N=N

HOSO
2 HOOC— CH —NH;

+ NH

N=N

a3aKp ACHTETD
(2,5-buc-»n - cyap dobersonasoruet

JMa30PEaAKTHUBA.
O6pazyercs
a30COCIMHCHIE
OpaHXKEBOTO IIBETA.
HaOI00eHUA: 6bl1600:
KadecTBeHHas peakiud Ha AK — ructuaun u
TUPO3HH.
JJABOPATOPHA I PABOTA 8

O0OHapyxeHue 0esika B MUILEBbIX NPoAYKTax. OnpeaelieHue

CBCKCCTH MNIIIEBLIX IPOAYKTOB

Omnbit 1. lenatypanus 0eJikoB

A) lenatypanus 0eJIKOB PH HATPEBAHUM

B npoOupky HaIuTh HEMHOTO O€JIKa U HarpeTh.

Hao6mromaem

Buneo omnblra:

https://www.youtube.com/watch?v=zwHOIhNHmMGS8

b) Hapyumienue cBoiicTB 0€JIKOB IIPU BO3AEHCTBUM HA HUX

AJIKOroJaga

B nBe npoOupku HamuTh 1mo 2 miu siuyHoro Oenka. B oany

100aBUTH 8§ MJI BOJIBI, @ B APYTYIO CTOJIBKO YK€ CIIUPTA.

HaoOnmomaem

40


https://www.youtube.com/watch?v=zwH0lhNHmG8

3anumnuTe ypaBHEHHE XMUMHUUYECKON peakIuyd B3auMOJCHCTBUS
AMUHOKHUCIIOTHI (Ha TpUMepe ajlaHNHA) U CIIUPTA:

Buneo omnrbiTa:
https://www.youtube.com/watch?v=ISEnlkr8AZY

https://www.youtube.com/watch?v=SwalR BCIrk
B) Bo3aeiicTBue Ha 0eJIKH COJIel TKeJIbIX METAJII0B
B Tpu npoOupku nHanmuBaroT mo 1,0-1,5 mu pactBopa Oenka.

Jlanee npu BCTPSIXMBAHUU MPUITUBAIOT PACTBOPHL:
- cynbara meau (1-s1 mpoOupka)
- HUTpaTa cepedpa (2-s1 mpoOupka)
- arierara cBHHIIA (3- mpoOupKa)
CnenaiiTe BBIBOJ O JEUCTBUM COJIEH TSDKEJIBIX METAJJIOB Ha
OCJIKHU.
Habmonaem

Buneo onbrra; https://www.youtube.com/watch?v=qrF27611J3g
https://www.youtube.com/watch?v=m6-g0IpDQbg

BriBon:

OnbIT 2. Penatypanus 0esika

B npo6upky nanuBaem 1,0-1,5 mn pactBopa Oenka. Jlanee mo
KaIuIsiM M3 TUNETKH TMPU BCTPSIXMBAHUM JT00ABIISIEM HACHIIIEHHBIN
pacTBop cyib(ara aMMOHMUSI.

Hao6mromaem
Heckonbko Karenb 00pa3oBaBIIETOCS pacTBopa J00aBbTE B

HEOOJbIION 00BbEM TUCTUIIIIUPOBAHHOM BOIBI.
HaGaronaewm:

BriBo:

41


https://www.youtube.com/watch?v=lSEnIkr8AZY
https://www.youtube.com/watch?v=Swa1R_BCIrk
https://www.youtube.com/watch?v=grF27611J3g
https://www.youtube.com/watch?v=m6-q0IpDQbg

Buneo ommwiTa:
https://www.youtube.com/watch?v=08Pxy80mtVA

OnbiT 3. O0Hapy:KeHus 0eika B NHUIIEBbIX NMPOAYKTAX H
onpeeeHUs1 CBEKeCTH MOCJIeTHUX

A) OOHapy:xeHuUe 0eJIka B MACHOM OyJIbOHE

B TepmocToiikuii crakaH (koi0y) mnoMecTUTe HEOOIbIIoN
KyCOUYEK Msca, 3ajieuTte BOAoW. IloCcTaBbTE€ HA IUIMTKY, HArpEUTE 10
KUICHUSI U KUISTUTE COJACPKUMOE 2-3 MUH — TOJYUYMUTCS OYJIbOH.
OtdunptpyiiTe OYJIBbOH B IPYroi CTaKaH.

B tpu npoOupku HanelTe HEOOJIBIIOE KOJIUYECTBO OyIbOHA.

1) ompenenute HanmMuue OCKa C TOMOIIBIO OHYPETOBOM
peakiuu (MCIHOJIB3YHTE MEPBYIO MPOOUPKY € OYJIbOHOM): K 1-2M1
oynboHa npudaButh 2-4 mu 30% pactBopa NaOH, nepememmarts,
no6aBuTth 2 kamnu 1% pactBopa CuSQO,.

Habmonaem

2) onpeenuTe HaTHMYue OeJika ¢ TIOMOIIBIO KCAHTOIPOTECHHOBOM
peakiuu (MCHOJIb3YUTE BTOPYHO MPOOUPKY ¢ OyiaboHOM): K Imi
OynboHa MpuOaBuTh 5-6 Kamenb KoHueHTpupoBaHHoH HNO; (Tsaral)
0 TIOsABJICHUS Oejoro ocaaka. HarpeTb [0 TOSBICHUS KEITOM
okpacku. IlpubaBute mo kamasim 30%-biii pactBOop NaOH 1o
MOSIBJICHUSI OPAHKEBOTO OKPAIIIMBAHMS.

Haobmonaem

TpeTrsto mpoOUpKy ¢ OYJILOHOM OCTAaBUTH JJis onbiTa 3b6.

BriBon:

Buneo ommwiTa:
https://www.youtube.com/watch?v=geyz MDx4UE

b) Onpenesienue cBe:KeCTH MsCa
(ucnonwvzyiime npobupky ¢ 6ynvonom Ne3 uz onvima 3A)
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https://www.youtube.com/watch?v=08Pxy8OmtVA
https://www.youtube.com/watch?v=geyz_MDx4UE

K Imn OyaboHa nob6aBbTe 5 Kamenb 5%-0ro pacTBopa cepHOM
KHUCJIOTBI, BCTPSIXHUTE. Hepe3 5 MUHYT CHEIalTe BBIBOJ O CBEXKECTHU
Msca: eciu OyJIbOH CBapeH M3 CBEXKEro Msica — pacTBOP MPO3PavHbIi,
U3 HECBEXKETO, 3aMOPOKEHHOTO Msica — OYJIbOH MYTHBIM C XJIONIBSIMH,
U Y COBCEM HECBEXKEro Msca — OyJIbOH KeJeoOpa3HbId C OCaIKOM U
XJIOTIBSIMH.

Habntonaem

BriBo:

B) O0napyxenue 0ejika B MOJIOKe

Haneiite B mpoOupky HEOOJbIIOE KOJWYECTBO MOJIOKA.
Harpeilite mpoOUpKy [0 KUIEHUS W KUIATUTE COJIEpPKUMOE 1 MUH.
Onpenenure Hanuuue OelKka — Ka3eMHa — B MOJIOKE C IOMOIUIBIO
KCAaHTOMIPOTEMHOBOM peakivu: K 1MJI MoJioka NnpuOaBuTh 5-6 Karesb
koHueHtpupoBanHo HNOj (tsara!) go mosiBaenus Oemoro ocajka.
Harpets no mosiBneHus x&ntol okpacku. [IpmbaBuUTH MO Karisam
30%-p1#t pactBOp NaOH 10 mosiBieHNs OpaHXEBOTO OKPAITUBAHMUS.

Habntonaem

BriBon:

Buneo omnblra:
https://www.youtube.com/watch?v=X8vJYb9cqg8k

I') OnpenesieHue cBexecTH MOJIOKA

K 2mn 1%-oro pactBopa ¢enona mnpubaButh 2Mma 1%-oro
pactBopa xJyopuga xeneza (ll1l) (mabGmromaem  uosetoBoe
okpamiBanue). /obasisiem npoOy Mosoka (~Imi). Jlemaem BBIBO:
€CIM  MOJIOKO  CKHCIlIee, TO  HAONIOAeTCs  KEITO-3€JIEHO0E
OKpalllBaHUE.

Habnronaem

BriBon:
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https://www.youtube.com/watch?v=X8vJYb9cg8k
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