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BBEOEHUE

1. Hactosawee wusgaHne €BNSIETCS OCHOBHbIM OpPraHM3auUVMOHHO-METOAMYECKUM OOKYMEHTOM
y4ebHO-MeToaNYECKOro KOMMMeKca No AUCLMNIMHE B COCTaBe Mporpammbl NMOArOTOBKW CreLManncToB
cpeaHero 3BeHa (MMNCC3). OHo npefHa3HayeHo cTaTb AN HUX METOAUYECKON OCHOBOW MO OCBOEHUIO
OaHHOV AMCUMNANHBI.

2. CopepxaTenbHON OCHOBOW Ansi pa3paboTkM HacTosiLLero msgaHus nocnyxuna Pabouyas
nporpamMma y4ebHOM OUCLUUNIVHDI, YTBEPXXAEHHAsS B YCTAHOBIIEHHOM NOpPSsiAKe.

3. MeTognyeckne acnekTbl HAaCTOSLLEro M3gaHusa pa3BuTbl B y4eOHO-MEeTOAMYECKON nNuTepaTtype
n gpyrmx paspaboTkax, Bxogsawmx B coctaB YMK no gaHHon gncumnnmHe.

4. [ocTyn oby4atolimMxcs K 3NeKTPOHHOW Bepcunm MeToamyeckux yKasaHun Mo U3Yy4eHuro
ancuMnuHel, obecnedeH B MHOpMaLNOHHO-06pa3oBaTeNbLHON cpeae yHMBepcuTeTa.

[Mpy 3TOM B 3MEKTPOHHYKO BEPCUIO MOTYT ObITb BHECEHbI TEKYLLUME U3MEHEHWS U OOMOSHEHWS,
HanpaBlieHHbIE Ha MOBbILEHNE Ka4yecTBa HACTOAWMX METOOUYECKMX yKaszaHui 40 UX nepeunsgaHusi B
YCTaHOBMEHHOM NOpSAKeE.

YBaxaemble oGyyarowmecs!

Mpuctynas K wm3yy4eHuto HoBol Ans Bac y4yebHOW AMCUMNNMHBLI, HA4YHWTE C BOYMYMBOIO
npouTeHnst paspaboTaHHbiX Ans Bac cneuuanbHbIX MeETOOUYECKUX YyKa3aHui. 3TO mnomoxeT Bam
BOBPEMSI MOHATb 1 MPaBUITbHO OLEHMTb ee porb B Bawwem obpasoBaHum.

O3HakoOMMBLUUCH c OpraHM3auMOHHbBIMM TpeboBaHMAMU oTaeneHus cpegHero
npodeccnoHanbHOro o6pasoBaHns No 3TON AUCLMMNIIMHE U COU3MEPUB C HUMW CBOW CuUIbl, Bbl cmoxeTe
caenaTtb 0OCO3HaHHbIN BbI6Op COBCTBEHHONM TaKTUKK U CTpaTernmn ydebHom aeatenbHOCTH, yoepeyub caMmnx
cebs OT Hepa3yMHbIX pPEeLUeHUI MO OTHOLLEHWIO K HEW B Ha4ane cemMecTtpa, a He TOrAa, Koraa yxe craHeT
nosagHo. Ncnonb3ysa ato mM3gaHue, Bbl 6€3 JONOMHUTENBHBIX OCMOXHEHUN NogonaeTe K CEMECTPOBOM
aTTecTauumn rno 3ToM AMCUMMNIMHE. YCNELWHOCTb aTTecTaumm 3aBucuT, npexae Bcero, ot Bac. Ee 3anor —
pUTMUYHAsA, LeneHanpaeBneHHas, BoymuMBas y4dyebHasa paboTa, B uenax obecneyeHust KOTOpon u
pa3paboTaHbl 3T MeToANYECKME YKa3aHWs.



1. MaTtepuanbi N0 TeOpPeTUYECKON YacTU QUCLUNIIUHBI
1.1. UHgpopmayuoHHoe obecneyeHue obyyeHust

lNepe4yeHb pekomeHAyeMbix y4ebHbIx u3zdaHul, MHmepHem pecypcoe, donosiHumesbHou
Jlumepamypbl, CrpagoYyHbie u 0onoJIHUMesIbHble Mamepuarsbl 1o QucyurnuHe

OcHoBHasa nutepaTtypa
1. Mabpuensax O.C. Xumua gnsa npodeccuii n cneymanbHocTen TexHn4eckoro npoduns : y4ebHuk / O. C.
MabpuensH, U. T'. OcTtpoymos. - 7-e n3a. ctep. - Mocksa: Magatensckun ueHTp "Akagemums”, 2018. - 272
c., [8]c.

JononHutensHasa nutepaTtypa
2. boromornosa M. B. HeopraHudeckasi xumus : y4ebHoe nocobue / N.B. Boromonosa. - Mocksa :
MH®PA-M, 2020. - 336 c. : un. - ISBN . - TekcT : anekTpoHHbIn. - URL: https://new.znanium.com/catalog/
product/1061490 (pnata obpawenuns: 08.06.2020). — Pexxum gocTtyna: gnsi aBTopu3. Nosnib3oBaTene.
3. babkos A.B. Xumus : yuebHuk / A.B. babkos, T./. bapabaHoBa, B.A. Nonkos - M. : FTOOTAP-Meana,
2015. - 352 c. - ISBN 978-5-9704-3437-6 - TeKCT : 9NeKTPOHHbIN. -
URL :http://www.studentlibrary.ru/book/ISBN9785970434376.html (nata obpaiieHus: 08.06.2020). —
Pexvm goctyna: ons aBTopus. nonb3oBaTenen.
4. Ceyvko O.M. Xumus: akcnpecc-kypc nogarotoBku k EI3 : yuebHoe nocobue / O.U. Ceuko. - 2-e 13g,. -
PoctoB H/[l : ®eHukc, 2016. — 223 c. - ISBN 978-5-222-26173-6 - TeKCT : 3NEKTPOHHbIN. -
URL :http://www.studentlibrary.ru/book/ISBN9785222261736.html (nata obpawieHus: 08.06.2020). —
Pexvm goctyna: ons aBTopus. nonb3oBaTenen.

2. MaTtepumanbl no nabopaTtopHbIM 3aHATUAM

2.1. MeToanueckue ykasaHUs No BbINONMHEHUIO NTabopaTopHbIX paboT No AUCLMMNITUHE.

B xoge nabopaTopHbIX 3aHATUA, Kak OOHOW M3 POPM CUCTEMATMYECKUX YYEOHbIX 3aHATUR,
obyyatoLmecs npuobpeTtatoT HEOOX0AUMbIE YMEHUS 1 HaBbIKM NO TOMY UM UHOMY pasgeny AMCLUUMIUHDI
«[paKkTMKym No xmumum».

O6wwme uenn nabopaTopHOro 3aHATUSI CBOASTCA K 3aKpensieHno TeopeTnYeckux 3HaHui, Gonee
rmybOKOMY OCBOEHMIO YK€ UMEILLUXCA Y ODy4YaloLMXCA YMEHUIA U HABLIKOB M NMPUOBPETEHUI0 HOBbIX
YMEHMWIN U HaBbIKOB, HEOOXOOUMBIX UM Afsi OCYLLECTBIIEHUS CBOEWN NPOJECCUOHANBHON AEATENBHOCTU U
COCTaBMSAOLLMX KBaNMdUKaLNOHHbIE TpeboBaHMS K cneumnanmcTy.

OCHOBHbIMU 3aa4amMuy NTabopaTopPHbIX 3aHATUIA ABMASAKTCS:

* yrnybneHve TeopeTnYecKon 1 NpakTU4ECKoW NoaroTOBKY;

* NpnbnmxeHne y4ebHOro npoLecca K pearnbHbIM YCIOBUSAM paboTbl TEXHUKA;

* pas3’BuUTUE MWHULMATUBbLI M CaMOCTOSITENBHOCTU OOYyYaloLWMXCA BO BPEMS BbIMOJIHEHWUS UMUK
nabopaTopHbIX 3aHATUINA.

JlaGopaTopHble 3aHSTUsI  CrpynnNUpoBaHbl MO TemMam nporpamMmbl  Kypca W cogepxar
pekoMeHAaLum No BbINOMHEHWUIO 3aAaHNiA, 3aja4u, KOHTPOIbHbIE BOMPOCH.

MNMPABUIIA BbINMONHEHNA NABOPATOPHbLIX PABOT

1. lMpyn NOAroToBKe K BbINOMHEHMIO TabopaTopHon paboTbl oby4vaoLwmmcs cneayer:

- N3Yy4NTb TEOPETMNYECKME BOMPOChHI, N3NOXEHHbIE B METOAMYECKNX YKa3aHUSX;

- 03HAKOMMTBCS C TEXHMKOW Be3onacHocTv Npu paboTe B xumu4yeckon nabopartopuu;

- nony4uTb y npenogaBaTens 3adaHue Ha BbINOMHEeHWe nabopaTtopHon paboTbl, KOTOpoe
BblJaeTCs NOCcne NPOBEPKM TeOpeTUYECKON NOAroTOBKM 0byyatoLerocs.

2. PesynbTaTthl BbINOMHEHUS NabopaTopHON paboThl YTBEPXKAAKTCA NpenoaaBsaTenem.

3. Pesynbtatom nabopatopHon paboTbl AOMKEH OblTb OTYET O BLIMNOMHEHWUM NPEOSIOKEHHbIX
3aaHui.

JlabopartopHas pabora 1.
OnucaHue cBOMCTB HEKOTOPLIX BeLLeCTB Ha OCHOBEe TUMNAa KPUCTANNIMYECKON peLleTKM.
BbloaHHble BelLecTBa pasaenute Ha YeTblpe rpynrbl B COOTBETCTBUM C TUMOM KPUCTaNIMYeCKon
pelwéTkn. OnuwmnTe obLLMe CBONCTBA BELLECTB KaXXAoW rpynnbl. YKaXuTe TUMN XMMUYECKOW CBSI3N ANs
KaXkaoro U3 BeLecTs.

Xrnopug HaTpus, caxap, Xeneso, cepa;

Menb, coga, ocdop, cyxon nég;

MeAHbIM Kynopoc, UMHK, HadTannH, KpeMHE3EM;

KapOoHaT KanbLus, anMas, MarHun, nég;

rmaopoKcua HaTpus, KBapul, artoMUHUIA, TBEPAbIN YINEKNCHbIN ras.


http://www.studentlibrary.ru/book/ISBN9785970434376.html
http://www.studentlibrary.ru/book/ISBN9785222261736.html
https://new.znanium.com/catalog/product/1061490
https://new.znanium.com/catalog/product/1061490

KoHTponbHble BONpoOCHI.

Kakyto XMMryeckyto cBA3b Ha3bIBaOT MOHHOM? KakoB MexaHn3m eé obpasoBaHus?
UTo Takoe KaTMOHbI, aHUOHbI?
Y 10 coboM NpeacTaBnsieT MOHHAsH KpuUcTannuyeckas peLuéTka?

Kaknmn pmsmyecknmmn ceorctBammn obnagatot BeLlecTBa C MOHHOM KpUCTannnmyeckomn
>

peLleTk
Kakyo xMMnyeckyto CBSi3b Ha3bIBalOT KOBANIEHTHOW?

YUT0 Takoe anekTpooTpmUaTeENnbHOCTL?

KakoBbl MexaHn3Mbl 06pa3oBaHNSA KOBaNEHTHOM CBA3N?

MpuBeguTe NnpumMepbl BELWECTB C KOBareHTHOM CBA3bIO.

UTo cobor npeactaBnaeT MONeKynapHas Kpucrannumyeckas pelértka?
UT0 cobon npeacTaBnseT aToMHasi Kpuctannuyeckas peléTka?

10. Kakmmmn ocobeHHOCTAMU XapaKkTepmnsyeTcs CTpOeHne aToMOB MeTansos?
11. UTto Takoe MeTannuyeckas cBa3b?

12. UTo npeacTtaBnseT coboi MeTannmMyeckas Kpuctannmyeckas peluétka?
13. YUT0 Takoe BOOOpOaHas CBsI3b M KakoB MeXaHn3M €€ obpa3oBaHns?

©CONONAL WN -

NaGopartopHas paboTa 2.

O3HakomIieHue ¢ AucnepcHbLIMU CUCTEMaMM.

Lienb paboTbl: NoNy4YnTb AUCNEPCHBIE CUCTEMBI U UCCIIE0BaTh MX CBOWCTBA, 0TpaboaTb HaBbIK
paboTbl C XMMUYECKM peaKkTMBamMm ¢ COBNoaEeHNEM TEXHUKM B6e30nacHOCTH.

O6opyaoBaHue: xuMmuieckuin ctakad Ha 200 mn, wratmMe ¢ npobupkamm, Npobkm kK Nnpobupkam,
MEPHbIV LMNNHAP, CNMPTOBKA, Npobupkoaepxartenb

PeakTuBbI: guctnnnupoBaHHasa Boga, pacteop xenatuHbl 0,5% , kapboHaT KanbLmsi B NOPOLLKE,
pacTBop TMocynbdaTa HaTpus, pacTBOP CEPHOM KUCIOTbI, paCTBOP COMSAHOW KACNOThI, PacTBop,
cunukaTa HaTpus, pacTBOp xnopuaa xenesa TpexBaneHTHOro, pacTBoOp NepmMaHraHaTa HaTpus, pacTBop
xnopuga HaTpusi.

MpakTuyeckas 4yactb

Xopa paboThbl:

OnbIT Ne1: «[purotoBneHne cycneH3nmn kapboHaTa Kanbuusa B Boge»

HanuTe B gBe Npobupku No 5 mn gUCTUNNMPOBaHHOW BOAbl, B NepByto Npobupky nobaesute 0,5%
pacTBOp xenatuHa, 3aTeM B 06e nNpobupkn BHECTM HEOONbLIOE KONMMYECTBO MENa U CUITbHO B3GoNTaThb,
noctaBuTb 06e NpobupKM B WITATMB M HabngaTh 3a paccrnamMBaHNeEM CyCneH3uun.

OnbIT Ne2: «Mony4yeHue KONMoMaHOro pacTBopa cepbi»

B npobupky nobaeuTb pacTBop TMOCymnbaTta HaTpUst U CEPHOM KNCMNOTbI, 0Opa3syeTcst ceoboaHas
cepa B MerkoanCnepcHOM CocTosHMK. [1oCKOmnbKy cepa HepacTBOpuMa B BoAe, Nofy4YaeTcs XKentoBarto-
CMHeBaTbIN onanecumpyoLWwmin KOMMonaHbIN pacTBop:

Na,S;0;3 + H,SO, = S| + SO, + H,0 + Na,SO,

OnbIT Ne3: « Mony4yeHue rens KPeMHUEBOW KUCNOTbI»

B npoGupky npunute pacTBOp cunukata HaTpus, [00aBWUTb pPacTBOP COSMSIHOW KWCMOTHI,
nony4YyeHHasi KpeMHUWEBAsl KMCMOTA HEMHOro MyTHeeT, Jariee 3acTbiBaeT, Mpu OMNpoKuAabiBaHUE He
cTekaeT.

2HCI + Na,SiO; = 2NaCl + H28|O3l

OnbIT Ne4d: «[Mony4yeHne 30ns rMapoKcuaa xernesa TpexBaneHTHOro peakuuen rugponusa.

B npobupky Hanmute 2 mn 2% pactBopa xnopuga XKenesa TpexsaneHTHoro v 10 mnm
ONCTUMIMPOBaHHOW BOAbI, PacTBOpP MNepemMellaTb M HarpeTb Ha ChMPTOBKE OO0 KUMEHWs, Mpu 3TOM
NoMy4nTCH KPacHO-6ypbI MPO3payHbIi 30Mb FTMAPOKCMAA Kenesa TPexBaneHTHOro.

FeCl;+3H,0=Fe(OH);+3HCI

OnbIT Ne5: «[lonyyeHue 3onsa gMokcuaa MapraHua peakumein BOCCTaHOBNEHUAY

Mpunute pacTBOp nepMaHraHaTa kanmus 5 mn 1 1-2 kannu TuocyrnbdaTta HaTpusl, pacTBop
nepemMeluaTb, 06pa3syeTcst 30Mb BULLHEBO-KPACHOro LiBeTa.

8KMnO4+3Na,S,0;+H,0=8Mn0,+3Na,S0O,+3K,S0O,+2KOH

OnbIT Ne6: «[MonyyeHune amynbcum xnopmupa HaTpus B pacTUTENIbHOM Macne»

B npobupky npunuealoT 2 MN pacTUTENbHOrO Macna u 2 M pacTBopa Xrfopuga Hatpus,
B3GanTbIBalOT, nocrie obpasyeTca amynbcusi. BepxHun crion npegctaBnseT cobon onanecumpylolmi
KOMMOWOHbIN pacTBop.

Na6bopartopHas paborta 3

O3HakoMIeHne ¢ MMHeparnbHbIMU BOAaMu

O3HakoMbTeCb C 3TUKEeTKaMu Ha ByTbinkax ¢ MuHepanoHow Bogomn («HapsaHy», «EcceHTykm»,
«bopxomuny, a Takke NnpupoaHON MUHEparbHON BOAOW Ballero pernoHa). Kakme noHbl BXOAST B COCTaB
aTnx BoA? Kak nx obHapyxutb?



Onsi pacno3HaBaHWsi MOHOB KanbLUs WCMONb3yiTe, Kak B CNy4ae C OMNbITOM YCTPaHEHUs
MOCTOSIHHOWM XXECTKOCTWM BOAbl, pacTBop codbl. [Ana obHapyxeHus kapboHaT-MOHOB B HOBYH MOPLUIO
MUHepanbHon Boabl AobaBbTe pacTBOpP KUCMOTLI. YTo Habnopaete?

3anvwmTe MONeKynspHble Y MOHHbIE YPaBHEHMWS peakuui.

BHumaTenbHol npounTanTe pekomMmeHaaummn no UCnosfib30BaHUI0 MUHEPanbHOW BOAbl U OTHECUTe
€e K COOTBETCTBYIOLLEMY TUMY: CTONOBas, nedyebHas, ne4ebHO-CTONOBAaS.

NaGopaTtopHas paboTa 4

Peakuus 3amelleHusi Megu Xerne3omM B pacTBope MegHOro Kynopoca.

Lienb paboTbl: U3y4nTb NpOTEKAHME peaKkunii 3aMeLLEHNs] Ha MpUMepe B3aMMOAENCTBMS XKenesa
¢ cynbaTtomMm Meau.

O6opyaoBaHMe U peakTUBBI: NPOOUPKY, LUTATUB AN NPpoOMpPOK, XenesHbl rBo3ab, Npobupka ¢
pacTBopoM cynbdarta meau(megHoro kynopoca CuSQO,).

KpaTkue TeopeTuveckme cBegeHus

Peakumn 3amelleHnss - peakums Mexagy MPOCTbIMUA U CIOXHbIMW BellecTBamu, Mpu KOTOPOM
aTOMbl MPOCTOro BellecTBa 3aMeLLaloT aToMbl OOHOIO M3 3MEeMEHTOB B CIOXHOM BellecTBe. K Takomy
TUMY peakunit OTHOCUTCS B3aMMOLENCTBME MEXAY MeTannamu n kucnotamu, metannamu u conamu. Mpu
9TUX peakumnsix HeobXoaMMO Y4YMTbIBaTb MOMOXEHUEe meTanna B psaay HanpsbkeHun (psag Beketosa), a
TaKkKe CUNy KUCMOT U pacTBOPUMOCTb corel. XKerneso nerko BblTECHAET Medb B XMMWYECKOW peakuuu
3amelleHus. Ecnv B pacTBop MeQHOro Kynopoca onycTuTb MeTannuyeckoe nsgenuem bygem Habnogate
Ha MOBEPXHOCTYM Xerne3a obpaszoBaHNE MUKPOCKOMUYECKUX KPUCTAIIIOB XMMUYECKM YNCTON MEAM KPACHO-
Oyporo ugeta. Npn atom ronybori pacTBop MegHOro Kynopoca nocTeneHHo GnegHeeT v npuobpeTtaet
3eneHoBaTbIn oKpac, npoucxoaut obpasoBaHue xenesHoro kynopoca FeSO.x5H,0. Ho ato cnocob He
acbdekTMBEH ANst MPOYHONO MEQHOro MOKPbITUS, MO3TOMYy Anis bonee KavyeCTBEHHOrO HaHeceHus
MEOHOro MOKPbITUA WCMONb3YKT 3MEKTPUYECTBO. TakMM CMocoboM (peakumen 3amMeLleHus) MOXHO
MOKPbITb METAMMOM, CTOSILLUM NpaBee MeTan CTosLWUiA Nesee B psgy HanpsKeHUN.

Mopsaok paboThbl

3apaHue

1.0cyLuecTBUTE peakuuio 3aMeLLeHs Meau XXene3omM B pacTBOpe MeQHOro Kyrnopoca.

1.0nyctuTe >KenesHbl rBOo3Ab B NpobUpKy C MedHbIM KynopocoMm, Habniopante 3a
NPONCXOAALLMMN U3MEHEHUSIMM LIBETA NOBEPXHOCTM BO3ASA M pacTBopa conuv B TeveHne 10 MuHyT. YTo
Habniopaete?

YpaBHeHVEe peakuum B MOSEKYNSIPHOM Y MIOHHOM BUae

BbiBog

OnycTunu xenesHbli rBO34b B NPOOUPKY C pacTBOPOM MEOHOro Kyrnopoca

Ha Bcel noBepxHOCTM MeTanna oOpasyeTcss MedHblil HaneT, sIpKOCTb LBeTa pacTBopa
3HauUTENbHO CHM3UNAack, pacTBop Npuobpern 3eneHoBaTbI OTTEHOK

CuS0O4 +Fe=FeS0O4+Cu

Cu*+Fe’~Fe**+Cu?

MpoBenu peakumo, NOATBEPXKAAMOLLYI0, OCOGEHHOCTM B3aUMOLEWCTBUSI PaCTBOPOB CONEN C
meTannamu. XXeneso nerko BbITECHSET MeOb B XMMMWYECKOW peakumu 3amelleHusi. PactBopbl conen
B3aUMOAENCTBYIOT C MeTannamu, Gonee akTMBHbLI MeTanmn BbITECHSET W3 pacTBopa CONMM MeHee
aKTMBHBIN, B COOTBETCTBMM C MX MOJIOXKEHUEM B 3NIEKTPOXMMUYECKOM psdY HaMpshKeHUn meTannos(psg
BekeToBa).

CopepxaHue oTyeTa

YKaxute Homep nabopaTopHOro onbita, Temy, uUenb, 0OopyaoBaHWe, BbIMNONHUTE 3a4aHUS
METOAMYECKMX YKazaHUW, pesyrnbTaTbl HabnogeHun 3aaHecute B Tabnvuy, caenanTe BbIBOA,.

KoHTponbHble BONpocChl

1.Kakne peakumm OTHOCATCH K peakumsiM 3amelleHun? (Peakyuu 3amMeweHuUst - peakyusi Mexoy
npocmbIMU U CIIOXHbLIMU 8ewiecmsamu, fpu KOMmMOpPOM amoMbl M[pocmo20 eeuecmea 3ameujarom
amombl 00HO20 U3 3/IEMEHMOo8 8 C/IoXHOM eewecmee. K makomy murny peakyull omHocumcs
e83aumodelicmeue mex0y Memarsnnamu U KUciomamu, Memarsnnamu U Cosnsimu.)

2.B Kakom criyqyae BO3MOXHA peakuus 3aMeLLeHust: Mexay cepeObpom u XIopuaoMm Xernesa Unm mexagy
Kene3om M HuUTpaTtoM cepebpa? OTBeT 0OOCHyiTe.(Peakyusi 8603MOXHa MOJIbLKO MEXOY pacmeopom
Humpama cepebpa u XenesoM, IM.K. XXe/e3o cmoum Jjiegee OmHocumersnibHo cepebpa 8 psdy
HarnpskeHuUl memarisnios)

2AgNOz;+Fe—2Ag+Fe(NOs),

Na6bopartopHas paboTta 5

PacTBOopeHMe Kenesa u LMHKa B COJITHOM KUCIoTe

Llenb paboTbl: n3y4yeHne peakumin METanoB C KNCIIOTaMM Ha NPUMEpPE peakuum Xenesa v LmHKa ¢
COMNSAHOW KUCIOTOMN.

Xop paboThl



Yt0 penanun?

(BbibepuTe 1 BEpHbIN OTBET)
Uto Habntoganu?

(BbibepuTe 1 BepHbLI OTBET)
YpaBHeHus peakumi
(BbibepuTe 2 BEpHbIX OTBETA)

a) B oBe npobupkn Hanunm HebonbLIOE KONMYeCTBO xriopoBogopoaHown kucrnotel (HCI). 3atem
MOMECTUIN NMMHLUETOM NnacTuHKK xenesa (Fe) n umHka (Zn).

6) B oBe npobupkn Hanunm kucnoty (HCI). 3atem nomeTunm xenesHble NAacTUHKK.

B) B oBe npobupku Hanunu HebonbLloe KONMYecTBO xnoposogopoaHon kucrnotbl (HCI). 3atem
NMOMECTUIN NMHLIETOM MNacTuHKK xernesa (Fe).

a) Habnoganu BeigeneHve rasa H2 B o6oux npobupkax. [NpounsoLwno nameHeHve pacrtsopa B npobupke ¢
xenesom (Fe).

6) Habnioganu Boigenenue rasa H2 B obomx npobupkax.

B) Habnioganu BelgeneHue rasa H2 B o6oux npobupkax, a Takke nsmMeHeHne pacTBOpOB.

a) 3HCI + 2Fe 2 FeCI3 + 3H2

6) 6HCI + 2Fe 2 FeCI3 + 3H2

B) 2HCI + Zn ZnCI2 + H2

r) HCI + Zn ZnCI2 + H2

BeiBoa (Bbibepute npaBunbHbIf BbIBOA)

a) XKeneso 1 uMHK NpopearnpoBan ¢ XJI0POBOAOPOLHOM KMCINOTON ¢ 06pasoBaHMEM COOTBETCTBYHOLLMX
cornen v BbldeneHnemM rasa Bogopoaa.

6) XenesHble NnacTMHKN pacTBOPMITUCH B XITOPOBOOOPOAHOW KUCTOTE.

JNabopartopHas paboTta 6

YcTpaHeHue XeCTKOCTU BoAbl.

Iean. 3akpenutb NOHATMS 06 OOLLEN KECTKOCTU BOAbl U €e PasHOBUAHOCTSX, HaNOMHUTb
cnocobbl  yCTpaHEHUs  XeCTKOCTU  BoAbl B YCNOBUSIX ~ nabopaTopHOro  3KCMepuUMEHTa.
Oo0opynoBaHne U peaKTUBLI. LLTaTuB ¢ Nnpobupkamu, aepxxatens Ans Npobupok, CiMpToBKa, CNMYKK,
CTeKknsHHast TpyOka, caHuTapHass CKnsHKa; npospayHbii  pactBop Mbina (Cas7HisCOONa),
ONCTUnNnMpoBaHHas  BoAa, pactBopbl  Ca(HCO3),, Na,COs; (coga), CaS042H,O  (runc),
Ca(OH), (n3BecTtkoBas Boaa).

»ecTKoCcTb BOAbI BblpaXaloT CyMMOW MMOMb 3KBUBaneHTos MoHoB Ca? n Mg®' Ha nuTp BoAbl.
Tak, 1 MMOSb 3KB/N XXECTKOCTM OTBevaeT copepxaHuto 20 mr/n katmoHoB Ca?' unu 12 Mr/n KaTMoHOB
Mg?.

OO6was >xecTkoCTb BOAbl CKragbiBaeTcsd M3 kKapboHaTHOW M HekapOOHATHOM >KEeCTKOCTW.

* Kapoonamuasa sncecmkocms (BpEMeHHas, ycTpaHumas) obycrioBneHa npucyTCTBUEM B BoAe
rmapokapOoHATOB KanbLmMs Y MarHusi:

Ca(HCO,), = Ca** + 2HCO;,
Mg(HCO,), =MgH + ZHCO;.
yCTpaHﬂeTCﬂ KnunavyeHnem, ﬂ,elzCTBMeM MN3BECTKOBOIO «MOJ10Ka» Ui coabl:
Ca(HCO,), = CaCO,l + H,0 + CO,T,
Mg(HCO,), = MgCO,l + H,0 + CO,T;
Ca(HCO,), + Ca(OH), = 2CaC0O,l + 2H,0,
Ca(HCO,), + Na,CO,= CaCO,l + INZHCO,.
O6pasytolmincsa kapboHaTHbIN NPOAYKT peakumun ocefaeT Ha CTEHKax cocyaa (Hakumb):
Cat* + 2HCO; = CaCO,l + H,O+ CO,T.

+ Hexapbonammnas scecmkocms (NocTosiHHas) oGycrnoBreHa NpuUcyTCTBMEM B BOAE CynbaToB U
XMOPWAOB KanbLUWs U MarHus.
YcTpaHaoT HekapGoHaTHYHO KECTKOCTb Yalle Bcero fo6aBneHMeM coapbl:

CaS0, + Ng,CO, = CaCO} + Na,50,;
MgS0, + Na,CO, =MgCO,J + Na,50,,
Mgt + 80"+ INat + COI = MgCO, | + 2Nat + 80,

Mg + COI- =MgCO,l.



B HacTosiLee Bpems LUMPOKOE NPUMEHEHNE HaxoasaT U MIOHHOOOMEHHbIE CMOJIbI.

MpumeHeHMe XeCcTKoM BOAblI HapyllaeT HopmalnbHyt0 paboTy napoBbiX YCTaHOBOK (obpa3oBaHue
Hakunu). Hakunb MMeeT nNMnoxyw TennonpoBOAHOCTb, @ 3TO CO3[4aeT aBapuiiHyl OOCTaHOBKY W
yBenuumBaeT pacxo Tonnuea (cnor B 1 MM noBsbIaeT pacxof Ha 5%).

3aoanue 1. Kak oGbACHATL, NOYEMY B XXECTKOW BOAE MbINIO MOX0 MbIUTCS (06pasytoTcs Xmonbs, Mano
MeHbl), €CNN Yy4eCTb, YTO MbIFI0 — 3TO HATPUEBbLIE UMW KanveBble CONN BbICLUMX OPraHU4eCcKuxX KMcrorT,
Hanpumep cteapaTt HaTpus Ci7H;sCOONa?

3adanue 2. VicnbiTaTb Ha oOMbiTe HanuyMe KapGoOHaTHOWM >KECTKOCTM B BOAOMNPOBOAHOW BoAe
nabopatopun. Hannucatb (Kak pe3ynbTaTtbl OMbITHOTO UCMbITAHUS) MONEKYNSPHBIE U NOHHbIE YpaBHEHUS

BCEX MPOVCXOASALLMX MPOLIECCOB YMAMHEHUs BOAbI.
HO
Ca(HCO,),
Naf0,

|
(e

ol LI

L=

3adanue 3. B 4yeTbipe NpobUpPKM HaMWUTbL MO 2 MM AMCTUMINMPOBAHHOW BOAbI, 3aTeéM BO 2-10
NpunuTbL pacTBop cynbdaTa Kanbuus, B 3-10 1 4-10 — rugpokapboHaT kanbuus. Pacteop B 4-i Nnpobupke
NPOKUMATUTb, MOTOM B3ATb NPOObLI U3 BCEX YeTbipeEX MPOOMPOK M B Kaxayl [00aBWUTb MO HECKOSbKO
Kanenb npo3payHoOro pacTBopa Mbifna, B3bonTaTe. B kakux npobax npoucxogauT NOMyTHeHue?
O6bsicHMTL. B ocTaBlumnecs nocne otbopa npobbl nopumm pacTBOpoB A00aBuTb: BO 2-10 — pacTBOp coabl
(NazCOs3), B 3-t0 — U3BECTKOBOIO «MOJIOKa», NPOKUMNSATUTL 3TU CMECU, a 3aTeM BO BCE YETbIpe CHOBa
nobaBuTb MbINO u B3donTaTtb. HabnmwogeHnss o6ocHOBaTb MOMNEKYNAPHBIMUA M MOHHBIMU YPaBHEHUSIMU
peakumi.

3adanue 4. KakoBa XeCTKOCTb 5 N BOfbl, BblpaXeHHast KOMMYECTBOM MMOIMb 3KB/M KaTUOHOB
Ca?, ecnu B Helt pacTBopeHo 16,2 r GukapGoHaTa kanbuma? (Ona yno6ceTtea pacyeta 1 MMOMb 3KB/M
NPUHATL paBHbIM 20 Mr/n kaTMoHoB Ca?*.)

Na6bopartopHas paboTta 7

PelleHne akcnepumeHTanbHbIX 3a4a4 Mo TeMe «ANeKTpPoNMTUYecKasa guccouunaumsa».

Lenb: HayunTbCA MPUMEHSATD 3HAHMSA ONS SKCNEPUMEHTarNbHOroO peLLeHns 3adau.

Ob6opyanoBaHMe W peaKTUBbI: NPOOMPKN, pPacTBOPbl CONIAHOW KUCHOThI, Xnopuaa ©Oapwus,
HUTpaTa cepebpa, uHaukaTtopsbl, cynbdarta meaum (1), rmgpokcmaa HaTpus, kapboHaTa HaTpus

=
=
-

Xopa pabotbi:

BcnomHuTe npasuna TeXHUKU 6e3onacHocTU npun BbIMNOJIHEHUU XUMHN4yeckoro
3KCnepuMeHTa.

o MHorve BellecTBa Mpu nonagaHum Ha KOXy MOryT Bbl3BaTb Oxorv. Hukorga He Bepute
BeLlecTBa pykamu.

o HekoTopble BellecTBa WMEKT HENPUATHBIA 3anax, a WX napbl MOryT BbI3BaTb
oTpaBneHue. He nogHocute B6nmM3ko K NLy OTKPBITYHO CKIISIHKY.

o B xumunueckor nabopatopum He NpobylOT Ha BKYC AaXe U3BECTHbIE BELLECTBA, OHU MOTYT
cofepxaTtb NpUMecu, ssOoBUTbIE ANA YeroBekKa.

o Kucnotbl — eakue BelecTsa. PaspyLuatoT n pasgpaxaroT KOXY, Crn3ncTble 060M0YKM.

. LLiénoun — eakune BellecTBa. PaspylwatoT 1 pasgpaxarT KoXy, CrimancTtble obonoyku. OT
HMX BO3MOXXHA MOMHas noTeps 3peHusl.

o Ecnu kucnoTta vnm wénoyb nonana Ha Koxy, e€ Hago HeMeASIeHHO NPOMbITb GoNbLINM
KOMNMMYeCTBOM NPOTOYHOW BOAbI.

o Ctekno — xpynkun wmaTtepuwan, WMEKLWWUA marnoe COonpoTMBEHVME Npy yAape U

He3Ha4YuTeslbHYl0 TMPOYHOCTb MNpun narnbe. KaTerOpW—IeCKM 3anpeuwaeTtcd ucnonb3oBatb nocyay,
MMEILLYH TPEeLWNHbI N oTOUTBIE Kpad.

o OnbITbl MPOBOAUTE C TAKMM KOMNMYECTBOM BELLECTB, KOTOPbIE€ yKa3aHbl B METOOUNYECKOM
PYKOBOZACTBE MO NPOBEAEHMIO KAXO0ro onbiTa.

. bes paspelueHns yuntens, HAYEro Ha ctonax He TporaTb.

. Bo BpeMsi npoBeaeHnst SkcnepuMeHTa nunmn opopmMmneHnn oT4éta cobnogante TULLNHY.

. Mocne paboTbl npuBean Nopsaok Ha pabovem mecTe.

3apaHue Ne1. OnpegennTe onbITHLIM NYyTEM OTHOLLEHMWE CONe B BOAE PacTBOPOB.
3apaHue Ne2. NMoaTBepauTe KauyeCTBEHHbIN COCTaB BELLECTB:

o ConsiHasa KMcnoTta guccoummpyeT Ha MoHbl: HCl —.......
KauecTBeHHas peakumsi Ha kKaTMOH Bogopoaa - nakmyc. ObpasyeTtcs ............ OKpalunsaHue.



KauecTBeHHas peakuus Ha Xnopui- aHWOH - B3aUMOOEWCTBUE C ......... , obpasyeTtcsa ........
TBOPOXUCTbIA OCaJoK.

1m1 HCI +(Heckonbko kanesns) ....... — HNO; + ......... !
o Cynbdat meaum (ll) anccouunpyeT Ha noHbI: CuSO4s — ........
KauecTBeHHasi peakuusi Ha cynbdaT NOH - B3aMMogeucTBume C............. ObpasyeTcsi................
1mn CuSO, + (HeckonbKo Kanen.b) ...... e T
KayecTBeHHast peakuma Ha katuoH meau Cu®' - B3aumogencTBmue € pacTBOPOM................ O6pasyeTcs
............ OCAOOK. .. vnvnenennndd
CuSO4t .......... e T

3agaHue Ne3 lNocmoTpuTe 1 NpoBeauTe OMbIT - KaK CONAHAA KUCNnoTa B3auMoaencTByeT ¢
MeTansiamMmum - MeAblo U LIUHKOM.
OTBeTbTE Ha BONPOCHI 1 BbINOMHUTE 3a4aHUS:
1. No4eMmy LMHK BCTYNaeT B peakLmio C pacTBOPOM COMSIHOW KACNOThbl, 8 MeAb HET?

2. Kakon ras BblgensieTcs npu B3aMmMoaencTBMM pacTBOPOB KUCMNOT C MeTannamu, CTosAWMMA B
psay akTMBHOCTU 00 Bogopoaa?

3. 3annwuuTte ypaBHeHWe peakuMM B3aUMOAEWCTBUS LMHKA C CONSIHOW  KUCIOTOW B
MOJIEKYNSIPHOM, MOJSIHOM M KPaTKOM MOHHOM BuJeE.

4. B peakuuv B3aMMOLENCTBUSA LIMHKA C COSIIHOW KUCIOTOW onpefenute atoMbl, U3MEHSsLne
CBOWM CTEMEHW OKWUCMNEHMWS, U COCTaBbTE OMEKTPOHHBIN GanaHc, B KOTOPOM YKaXuTe nepexon
3MEKTPOHOB. HaszoBWTE OKMCRMTEND U BOCCTAHOBUTENb, MPOLECCHI OKUCIIEHUS 1 BOCCTAHOBIEHMS.

3agaHue No2 MpocmoTpute M nNpoBeguTe onbiT "B3anmopgencTtBue CONAHOM KUCNOTbI C
pacTBopom conu kap6oHaTa HaTpusa"

OTBeTbTE Ha BOMPOCHI U BbINOMHUTE 3a4aHus:

1. Kakon npusHak peakuum MOXHO HabnwgaTb Npu B3aMMOAEWCTBUW COMSIHOW KUCIOTbl C
pacTBopoM kapboHaTa HaTpua?

2. Kakow ras BblaensieTcs B Habniogaemon peakummn?

3. AenseTca nu Habnogaemasi peakuns 06paTMMON UM OHa NpPoTeEKaeT 40 KOHUA M novemy?

4. 3anuwunTe ypaBHEHWE peakuuMv B3avMOLENCTBUS COMSIHOM KMCMOThI C pacTBOpOM kapboHaTa
HaTpus B MONEKYNAPHOM, NOIHOM M KPaTKOM MOHHOM BUAE.

3apaHue Ne4 lNpocmoTpute " nposeaute  onbIT "B3anmopencreue rmgpokcuaa
HaTpMUA C CONAHOMN Kucnotom"

OTBeTbTE Ha BOMPOCHI 1 BbINOMHUTE 3adaHus:

1. Noyemy B Habngaemon peakuumn eHondTanenH MeHseT UBeT ABa pasa?

2. ABnsietca nu Habnogaemas peakumsi obmeHa obpaTMMon unM OHa MpoTekaeT A0 KoHua?
Ecnu peakuns HeobpaTma, TO Kakon Npu3Hak HeobpaTMMOCTK B Habnogaemon peakuumn npossnsaeTca?

3. Kak HasbiBaeTcH peakums obmeHa mexay LENOYbI0 U KMCNOTON?

4. 3anvwmnte ypaBHeHWe peakuun B3auMOLENCTBUS COMSIHOM KMCIOTbI C pacTBOPOM rMapoKcuaa
HaTpUsi B MOSIEKYNSAPHOM, NMOMIHOM M KpaTKOM MOHHOM BUAE.

BbiBoa:

Na6opartopHas pab6oTta 8

MonyyeHue n cBoMCTBa HEPACTBOPUMbIX OCHOBaHUM.

Lenb: lNonyyeHne ocHOBaHWN U NOATBEPXKAEHNE NX CBOMCTB.

TeopeTuyeckoe o60cHOBaHUe

OCHOBaHMA—3TO ClOXHblE BeLleCTBa, KOTOpble COCTOSAT M3 aTOMOB MeTanna v O4HOW WIu
Heckonbkux rpynn OH', Has3bIBaeMOW rMapoKCOorpynmnon.

Hanpumep: KOHK™+OH-

PactBoprMble B BOAE OCHOBaHWA, T.€. LLenoyun, nofyvarTcsa npu B3aMMOAEWCTBMM METannoB
WU UX OKCUMO0B C BOAOMW:

2Na+2,

+=2NaOH

CeowcTBa.

OcHoBaHus - TBepable BellecTBa. OHM MMEKT pasHbIi LBET U pasfMyHyl0 pacTBOPUMOCTb B
Bofe. PacTBopbl Lenoyen M3MeHsIIoT OKpacky MHAMKATOpOB: 6ecuBeTHbIN dheHondTanevH nepexoanT B
MarnmMHOBbIN, KPaCHbIN akKMyC B CUHWA, METUOBbLIA OpaHXeBbI B XenTbin. Lenodun moryTt paspywartb
TKaHM U KOXy, MO3TOMY 0bpawarbCs C HUMM HYXHO OCTOPOXHO. PacTBopbl Lienoyen MblfibHble Ha
oLlynb.

Lenous Na OH n KOH o4eHb  yctomumBbl K HarpeBaHuto. Hanpumep, Na OH kunut  npu
TemnepaTtype 1400 C 6e3 pasnoxeHus. OgHako OONBbLUMHCTBO HEPACTBOPUMbBIX OCHOBAHWA Mpu
HarpeBaHun pasnaratoTcs. Hanpumep:

Cu (

2Fe

1.lNpn B3aMMOLENCTBMM OCHOBAHWUA C KUCMOTaMU B 3KBMBANEHTHBLIX KonmMyecTBax obpasyeTcs
comb W BoAa (peakuust HenTpanusaumm)



KOH+HCI=KCI+

2.lLlenoun B3aMMo4enCTBYIOT C KMCNOTHLIMW OKCUOAMM:

Ca

3.lWenoun B3anmMoaencTByoT C pacTBOpamMu pasnuyHbIx conen. Hanpuwvep:

2KOH+Cu S

AMdoTepPHbIMM Ha3bIBAOTCA Takme TMAPOKCUAbLI, KOTOpble Mpu Auccoumaumn obpasytoT
OLHOBpPEMEHHO U KaTnoHbI Bogopoda H*, n rugpokena — nonsl OH'. Takumu aensotes Al((

AMdoTepHbIE TMOPOKCUAbI B3aMMOLENCTBYIOT Kak C pacTBOpPaMW KUCIOT, Tak U C pacTBOpamu
wenoyen. Hanpumep:

Al

AINaOH+=Na [AI(OH)4(H20),]

CnepoBatenbHO, Y amMOTEPHbIX MMAPOKCUMOOB B PaBHOW MeEpE BbIPaXEHbl M KUCIOTHbIE, U
LLieSI0YHbIE CBOUCTBA.

Mony4yeHne ocHoBaHUN.

LLlenoym MoXxHO Nony4nTb Npy B3aMMOAEUCTBMM LLEMOYHbIX M LLENOYHO3EMENbHbIX MeTansos, a
Takke UX OKCUAOB C BOOOW:

2Na+2=2Na OH+

Ca0O+H20= Ca(OH),

Xopa paboThbl.

1. MI3yuntb TeopeTnyeckoe ob60CHOBaHME.

2. BbINONHUTL BCE OMbIThI.

3. CocTtaBuTb OTHeET.

Ob6opynoBaHue U peaKkTUBbI: LWITAaTUB C Npobupkamu, deHondTanenH, pacTBopbl: Cynbdar
unHka ZnSO4, rmppokeng Hatpus NaOH, consHon kucrnotel HCI, cepHon kucrnotbl H.SO4 cynbdarta
mean CuSO.(Il), xnopuaa xenesa

Fe CLs(lll), yHmBepcanbHas uHgukatopHasa bymaxka.

OnbIT Ne 1 MonyyeHne n cBONCTBa HEPaCTBOPMMbIX OCHOBAHMWN

B oBe npobupkn HanuTb No 1Mn rugpokcuaa HaTpus M B obe npobupku gobasuTb no 1 mn
cynedata mean (||). B ogHy fo6aBuUTb HECKOMbLKO Kanenb heHondTanenHa, a BO BTOPYIO - HEMHOrO
cepHoW kucrnoTtbl. Uto Habnopaete? lMonyveHHble pe3ynbTaTthl 3aHecuTe B Tabnuuy 1.1. Hanuwwute
ypaBHeHNsa peakuunin B MonekynapHom u noHHom suge. NOMHUTE! Ocagkn Ha noHbl He pacnagatoTcs!

OnbIT Ne 2 [leficTBNE NHANKATOPOB Ha PacTBOPbI LLENOYEN.

B noBe npobupku HanuTb No 1 MA rMApoKcuaa HaTpwsi, B ogHy A00aBWTb HECKONbKO Kanesnb
dhbeHonddTaneuHa, B Apyryto MeTunopaHx. Ha nonocky nHankaTopHOM GymMaru KanHyTb pacTBOpP LLEMNoYu.
YUto HabntogaeTe? Caenavite BbiBOA .Pe3ynbTaThl OnbiTa 3aHecuTe B Tabnmuy 1.2.

OnbIT Ne3 B3anmopgeincTame ¢ pacTBopamm KUCHOT.

B npoGupKy ¢ rugpokcuaomM Hatpust 4obaBuTb MO KannsiM cHavana pacTteop cdeHondTaneuHa,
3aTeM pacTBOpP CEpPHOM KMCNoTbl. [lonyyeHHble pesynbTatbl 3aHecute B Tabnuuy 1.1. Hanuwwurte
YPaBHEHNA peakuunm B MONeKynspHom u uoHHom Buae . NMOMHUTE! Bopga sensietca cnabbim
3NEKTPONMTOM U 3anNUCbIBaeTCs B BUAE MONeKybi!

OnbIT Ne 4 Baanmogencrtaue LLenoyen ¢ pactsopamm Conen.

B npobupky HanewTe 1 Mn pacTBopa rMapoKCMaa HaTpMsi W HECKOMbKO Kanefb pacTBopa
xnopuga xenesa (||| )ao obpasoBaHus ocagka. lNMomnyyeHHble pe3ynbTaTbl 3aHecuTe B Tabnuvuy 1.1.
Hanuwute ypaBHEHWsI peakuum B MOJIEKYNSIPHOM Y MOHHOM BUAE.

OnbIT Ne 5. MNMonyyeHne amoTepHbIX TMAPOKCUAOB U UCCNEAOBAHNE UX CBOWCTB.

B oBe npobupkn BHecTu no 4-5 kanenb pacteBopa cynbdarta uuHka. [JobaBnaTb No Kanmsm B
Kaxxgylo npobupky pacTtBop ruapokcuga Hatpus Ao obpas3oBaHust CTygeHucToro ocagka. [Ons
nccrnegoBaHnsl CBOWCTB rMapokcuaa Npunutb 40 pacTBOPEHMS OCadKOB: K MEpPBON Npobupke — pacTeop
XNOPHOBOAOPOAHON KWUCMNOThI, KO BTOPOMW- pacTBOp rMapokcuaa HaTtpus. [lonydeHHble pesynbTathbl
3aHecuTe B Tabnuuy 1.1. Hanuwwute ypaBHeHNs peakuumn B MONEKYNSPHOM 1 MOHHOM BuJe.

KoHTponbHble BONpoChI

1. Kakue BelLecTBa Ha3biBatOTCA OCHOBaHUAMU?

2. XuMunyeckune CBOMCTBA OCHOBAHWMN.

3.Kakne ocHoBaHus Ha3biBaloTCs aMOTEPHBLIMY , KAKUMW CBOMCTBaMM OHU 0braaatoT.

4.Ha3oBWTe OCHOBHbIE CMOCOOLI MOMyYeHNS1 OCHOBaHWIA.

Na6bopartopHas paboTta 9
O3HaKoMIieHue ¢ Komnnekumen MeTansos, COAepKalmx Conu.

1. PaccmoTtpeTb obpasubl u3 konnekumn «MeTtannbl M crnaebl», M3y4nTb CBOWCTBa 0Opas3oB wu
onpeaenuTb o6nacTb NPUMMEHEHNUS.

2. Pesynbratbl M3yyYeHUst N HabNOOEHNS CBOWCTB W BHELLUHUX MPU3HAKOB 0OpasuoB 3anucatb B
Tabnuue.

3. OTBeTUTb Ha BOMPOCHI ANs KOHTPONS.

4. OTtunTaTbhCAa O BbINOMHEHHON paboTe npenoaasaTento.
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Tabnuua
Knaccudmkaumsa cBOWCTB MaTtepuanos

MexaHnyeckue n
HassaHue LiseT u gpyrue -
Homep dopmyna (gns Apyrue cBovicTea O6nactb
mMaTepuana BHELLHMWE
obpasua pyabl) N3BECTHbIE NPUMEHEHNsI
obpasua MpU3HaKu
NCMOMHUTENIO
1 2 3 4 5 6
Bonpochbl Ansa KoHTpons
1. Yo HasbIBaeTcs meTannyprmen?
2. Y10 HasbIiBaeTcsa nupomeTannypruen?
3. Uro HasbiBaeTcsa rugpomeTannyprmen?
4. Yto HasbiBaeTCs anekTpoMeTannypruen?
5. Urto Takoe koppo3nsa MeTannos?
6. Cnocobbl 3aLMTbl METANIOB OT KOPPO3UN.
7. TpuBeauTe NpMMepbl NPYMEHEHUs CNMaBoB B Pa3nnyHbIX 0ONacTsIX XU3HN YenoBeka.

Na6opartopHas paboTta 10

B3anmopencTBue KACNOT C MeTannamum, C OCHOBaHUSIMU, C CONAMM.

PeaktuBbl 1 obopynoBaHue: auctunnmpoBaHHas Boga H.O, consHasa kucnota HCL, pacteop
METWUIOBOro OpaHXeBoro, deHondTanenHa, niaukaTtopHas Gymara, pactBop cepHon KucnoTbl HaSO4,
UMHK Zn, xenes3o Fe, meab Cu, okcua meaun(ll) CuO,cnMpToBka, BOpOHKA, (unbTpoBanbHas 6ymara,
CTakaH, (hapdopoBas yaluka, WTaTuBe, LWnaTesnb, NPobupky, WTaTMB Ans NpobupoK.

OnbIT 1. OKpacka pacTBOPOB MHOMKATOPOB.

WcnbiTaTe pacTBOpbl  AUCTUMANMPOBAHHOW BOAbl, KUCNOTbl (COMsiHAd KMCRoTa) pasHbIMK
nHavkatopamu  (pactBopaMuM  METUMOBOrO  OpaHXeBoro, deHondTanenHa W MHOUKATOPHOW
Oymaron).OTMETUTbL M3MEHEHME OKpPaCKUM MO CPaBHEHUIO C KOHTPOMbHbIMKU Npobupkamu. [lonyyeHHble
pe3ynbTaTbl 3aHecTu B Tabnuuy 1.1

OnbIT 2 BsaumogencTBue MeTansioB ¢ pacTBoOpamMu KUCHOT.

B Tpu npobupkn BHECTM NO 1 M pacTBOpa CEPHOW KMUCMOTbI U MO KYCOYKY MeTanna: B NepBylo -
LUMHK, BO BTOPYH — Xenesa, B TpeTblo — Mean. Habniogate BbigeneHune rasa. Coenatb BbIBO4 O TOM,
Kakow ras Bblaensietcd, 1 obbACHUTb, MOYEMY OfHA peakuus He naet. PesynbTaThl 3aHeCTM B Tabnuuy
2.2

OnbIT 3. BsaumogencTBue cepHoun KMcnotbl ¢ okcugom megu(ll).

B ogHy npobupky npunuTb 2-3 MIT CEPHOWN KUCNOTbI U crerka HarpeTb. 3atem gobaBuTb K HEMY
okeng megu(ll) oo Tex mop moka OH He nepectaHeT pacTBopATbes. MNpunutb 1/2npobupku Boabl U
HarpeTb 0O KkuneHus. Habniogatb pacTBopeHue okcuga Meaun ,M3MEHeHMe OKpacku pacTsopa.
MonyyeHHbIN pacTBOp OTUNBLTPOBaTL M MNOABEPrHyTb BbiNapvBaHWio B hapdopoBon Yallke.
Mony4yeHHble pe3ynbTaThbl 3aHECTU B Tabnuuy 2.2.

OnbiT Ne 4 BzaumopeinctBue ¢ OCHOBaHMEM C oOpa3oBaHMEeM CONvU U BoAbl( peakuus
HeMATpanu3auum).

B npobupky c rmagpokcugom HaTpusi NpunuTb pacTBop deHondTanenHa, nobaButb pactBop
consiHom kucnoTel. Habnogate nameHeHne LuBeTa nHgmkatopa. O yem 3aTo cBuaeTenscTByeT? 3anucatb
ypaBHEHUE peakumn B MONEKYNAPHOM, MOSTHOM MOHHOM U COKpaLLEHHOM MOHHOM BuJe.

Tpeb6oBaHMA K COCTaBNEHUIO OTYeTa

1.83anncatb gaty, Homep nabopaTopHoi paboTbl, TEMY U LieNb padoTbl.

2. 3anucaTb Ha3BaHWe OnbiTa-ypaBHEHUS peakuun, Npu3Hakn peakumu (BbinageHue ocagka, ero
LBET, BblAENEHNE), BbIBOADI.

3.CocTtaBuTb ypaBHEHUS peakLnin B MOSNIEKYNISIPHOM 1 MIOHHOM BuJe.

4.Cpenatb 0bwumii BeIBOA O NnpoaenaHHoun paboTe (no uenu)

5.0TBeTUTb Ha KOHTPOSbHLIE BOMPOCHI.

KoHTponbHble Bonpochbl

1.Kakne coegmHeHUs Ha3bIBaOTCH KMCNOTaMum?

2.HasoBuTe nanyeckme cBOMCTBA KUCIIOT.

3.KakvumMu xumumyeckummn cBonctBaMmu obnagarT KUCnoTbl?
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4 Kak kucnoTbl B3aumMogencTByoT ¢ meTannamu? lNpueeanTe npumepsbl.

5. HasoBuTe OCHOBHbIE CMOCO6LI NOMYYEHUSA KUCIOT.

6.HanucaTtb ypaBHeHuUs peakumu guccoumaunm XnopoBoAOPOAHON KACAOTLI U rmapokemaa
HaTpus B pacTBopax. CaenaTb BbIBO, KakMe UOHbI ONpeaensitoT KUCMYIO U LWENOYHYI0 peakuunio cpeabl.

NaGopartopHas paboTta 11
XumMunyeckmne cBomcTBa Conemn.

Tema: Xumudeckue CBOWCTBA COJIEH.
Hens: U3yuenune cBOWCTB conelt.
Buvinoanenue npakmuueckoi pabomoi:
O6opyaoBaHue: WITaTMBbI C NpOBupkamMmn, CNMPTOBKa, AepXKaTenu.
PeakTuBbI: cepHas KuCnoTa, a3oTHas KMCMOTa, CUNUKaT HaTpud, kapboHaT HaTpus, cynbcaTta
HaTpus, rMOpokcua Hatpus, cynbdata aMMOHMS, TMAPOKCUA Kanusi, HUTpaT Gapusa, xnopug Gapus,
pacTtBop cynbdata meau (Il), pactBop cynbdata xenesa (), pactsop cynbdaTta xenesa (ll1).
CcOoln.
Conu — 310 CNoXHble BeLLEeCcTBa, COCTOSILLME N3 MOHOB METara U MOHOB KMCIOTHOMO OcTaTka.
Xoga paboThbi:
1. B ogHy npobupKy Hanmbem cunuvkata HaTpus U CEPHOW KUCIOTbl, BO BTOpPYK — KapboHar
HaTpUS 1M a30THYIO KUCMOTY, @ B TPETLIO HUTPAT HAaTPUS U CEPHYIO KUCIIOTY.
a). NazSiO; + H,SO4 = NaSO4 + H,SiOs| (Bbinan ocagok)
SiO32_ + 2H* = HQSIOsl
6). Na,CO; + 2HNO; = 2NaNO; + CO;1 + H,O (BblaeneHue rasa)
COs* + 2H" = CO.1 + H,0
B). NaNOs; + H,SO, # (M3mMeHeHun He Habnogaem)
Xnmuyeckme peakumm npoLunm Tonbko B ABYX Npobupkax.
BeiBog:  Conu pearvpyloT C KUCNOTaMK, HO TOSNIbKO B TOM Crlyvae, ecrnim obpasyeTcsi 0cafok,
unu BblgensieTcs ras. ATOT TUN peakLMin OTHOCUTCA K peakumnsiMm obmeHa.
2. Hanbém B nepByto Npobupky pacteop cyrnbgarta xenesa (Ill) n gobasum rmgpokcuga HatTpus,
BO BTOPYH cynbdarta aMMOHWS U TMOPOKCMAA Kamnus, crnerka Harpeem cogepXummoe npobupku, a B
TPeTbi0 HanNbEM pacTBop HUTpaTa bapus n gobaBum rmgpokcuaa Kanus.
a) Fex(S04); + 6NaOH = 2Fe(OH);| + 3Na,SO,
Fe®* + 30H = Fe(OH)3| (ocagok 6yporo LseTa)
6) (NH4).SO. + 2KOH = K;SO,4 + 2NH3t + 2H.0
NH," + OH = NH37 + H,O (ras ¢ peskum 3anaxom)
B) Ba(NOs3), + KOH # (u3meHeHunin He Habntogaem)

BbiBog: Conu BCTynaloT B peakuuym oBMeHa co Lwenovamu, npu 3Tom obpasyeTcs HoBasi Conb U
HOBOe OCHOBaHuWe. Ho conu pearvpyloT C OCHOBaHWsiMM B TOM cny4vae, ecnv obpasyeTcs cnaboe
OCHOBaHWe UM HEPaCcTBOPMMOE B BOJE OCHOBAHWE.

3. Ecnn mbl K pacTtBopy xnopuga 6apus gobaBum pacTBop cymnbcaTa HaTpus, TO Yy Hac
obpasyeTcs ocagok 6enoro ugeTa.

BaCl, + Na,SO, = BaSO,| + 2NaCl (ogHa conb BbiNagaeT B BUAE 0caka)
Ba®" + SO, = BaSO0.]|

BbiBog: Conu MoryT pearvpoBaTtb Mexay coboi. DT peakumm OTHOCATCS K peakuusim obMeHa.
Mpun aTom obpasyeTcs ABe HOBblE CONM, O4HA N3 HNX AOMKHA ObITb HEPACTBOPUMOWN.

4. B nepByto NpoOMpKy NMOMECTMM Kerne3Hbli rBo34b, BO BTOPYH — CBMHLOBYIO MMacTUHY, a B
TpPeTblo — MedHyl nnactuHy. B nepBble aBe npobupku Hanbém pacTtBopa cynbdarta meaum (ll), a B
TpeTbio — pacTBop cyrnbdarta xenesa (I1).

a) Fe + CuSO, = FeSO, + Cu| (Ha xene3HoM reosfe ocena mefb)

Fe® + Cu?" = Fe*" + Cu°|

0) Pb + CuSOQ4 # (HET HUKaKNX N3MEHEHWIA)

B) Cu + FeSO, #(HeT HNKaKUX U3MEHEHWI)

B nepBon npobupke Haxoguncs ©Ooree akTMBHbLIM MeTans, KOTOpbIA BbITECHUT Menb W3
pacTBopa, BO BTOpOW Mpobupke peakumsi He nowa, T.K. obpasywowasa conb (cynbdat ceuHua (l1))
ABMNSIETCA HEPACTBOPUMOWN, B TPETbEN NpobMpKe peakuusi He npoluna, T.K. Medb CTOUT NpaBee Xenesa B
PSAY HaNpsbKeHWA U HE MOXET BbITECHUTB €ro U3 pacTBopa Comnu

BeiBog: Conv moryT BCTynaTb B peakuum 3amelleHus ¢ metannamu. [pu atom obpasyeTtcd
apyras conb K pgpyroi MeTann. OpfgHako Ansi MPOrHO3MPOBAHMS MNPOTEKaHUs 3TUX peakuuii
Heo6X04MMO UCMONb30BaTh PS4 akTUBHOCTM MeTannoB. Kaxabii MeTann BbITECHSET U3 pacTBopa Conu
MeTansbl, pacrnosioXeHHbIe NpaBee ero B psay HanpsbkeH.

Mpu 3TOM OOMKHbI COBNOAaTLCS YCNOBUS:

1. conu (1 pearvpytoLlas, n obpasyoLasics) AOMKHbI ObITb PAaCTBOPUMbBIMY;

2. MeTansbl He LOIMKHbI pearnpoBaTh C BOOOM
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OdopmuTb OT4YeT. 3anucaTb Ha3BaHWe OMbITa-ypaBHEHUsI peakuuu, NPU3HAKN peakuum
(BbINageHue ocagka, ero UBeT, BbiAeneHue), BbIBOAbI.

NabopaTtopHasn paboTta 12
UccnegoBaHMe BNUSIHUA pa3Nn4HbIX (0aKTOPOB Ha CKOPOCTb peakuuu

Lenb : nony4nTb NpakTU4ecknue HaBbIKM NO ONPeAEneHN0 CKOPOCTU peaKkLMn NoL, BNUsIHUE PasnnyHbIX
dakTopoB.
O6GopyaoBaHue u peakTuBbl: Npobupkn, HXB, HXP

BbinonHeHue paboTbl

TeopeTuyeckasi 4YacTb
CKOpPOCTb XMMUYECKOMN peakLum — 3TO U3MEHEHME KOHLIEHTPALMM OOHOTO N3 pearnpyroLLmnx BeLLecTB
M ogHoro U3 NPoayKToB peakunn B e ANHULYY BPEMEHMN.

3HaHMe CKOpOCTEN XMMNYECKUX peakuuii umeeT Bornblioe NpakTMYeckoe U Hay4YHoe 3HadeHue.

Pasgen xumun, nayyaroLmii CKOpoCTb XMMUYECKMX PeaKLUii, Ha3biBAOT XUMNYECKON KMHETUKOW.
3Has e€ 3aKoHbI, YEeTOBEK MOSyYaeT BO3MOXHOCTb YNpaBnATb CKOPOCTHIO XMMUYECKNX MPOLLECCOB.

Peakunn genatcs Ha rOMOreHHbIE Y reTEPOreHHbIE.

Peakuun, koTopble npoTekalT B OQHOPOAHON cpefde (HET MOBEPXHOCTU pasderna pearvpyroLimx
BELLECTB), Ha3blBalOT TOMOreHHbIMU. FeTeporeHHbIMU Ha3bIBAOT peakunn, KOTopble NMPoTEeKalT MeXay
BellecTBaMM B HEOOHOPOOHOW cpede (ecTb MNOBEPXHOCTb pasfdena pearupylowmx BeLlecTB).
MpuBegéHHas cpopmyna OTHOCMTCH TOMBbKO K FOMOrE€HHbIM CUCTEMaM, MOCKOMbKY ANS reTeporeHHbIX
peakumi  pakTopoMm, OMpedenslolmMM CKOpPOCTb  peakuuu, saBnseTcs rowads nosepxHocmu
COrpUKOCHOBEHUS. CKOPOCTb XMMUYECKOW peakumm 3aBUCUT OT rpupolbl peazupyrouux seuwecms. Ewé
OAHVM BaXXHENLIMM (pakTOpOM, BUSIIOLLUM Ha CKOPOCTb XUMUYECKON peakLmu, ABNSETCS KOHUeHmpauusi
peazsupyrouux sewecms.

CKOpPOCTb XMMUYECKOW peakLum NpsiMo npornopLuoHaribHa NPpoM3BeAeHUI0 KOHLeHTpauum
pearvpyrowmx BelecTB, B3ATbIX B CTEMEHAX, pPaBHbIX UX Ko3adduuueHTam. (OCHOBHOM 3aKOH
KUHETUKN)

nA +mB — pC +dD

v =kC,"Cg"

OTOT 3aKOH Ha3bIBaKOT 3aKOHOM Oelicmayrowux Macc.

3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakumm OT TemnepaTtypbl onpegensieTcd npaBunom BaHr
— Todbba: npu m3MeHeHUn TemnepaTtypbl Ha Kaxable 10°C CKOpOCTb peakuMn COOTBETCTBEHHO
nsMmeHsietcs B 2 — 4 pasa.

CKOpOCTb XMMMWYECKOW peakumn 3aBUCUT Takke OT yyacmusi 8 Hel Kamanusamopa. BelecTsa,
KOTOpble W3MEHSIIOT CKOPOCTb XMMWYECKOMW peakuuu, OCTaBasCb K KOHUY €& HeusMeHHbIMU,
HasblBalOT KaTanusaTtopamu. [lpouecc W3MEHEHWS CKOPOCTU XUMUYECKOW peakumm C  MNOMOLLbIO
KaTanusatopa HasblBalOT KaTanuM3oMm, a peakumu, wuaywme C  ydyacTMeM  Katanusartopa,
- KaTarIUTUYEeCKUMM.

Katanua3atopbl LWUMPOKO MCNOMb3YHT B XMMUYECKOW MPOMbILLIIEHHOCTU, TaK KaK OHM MO3BOMSOT
MOBLICUTb  MPOM3BOAUTENIBHOCTb  XMMMWYECKUX MPOLECCOB, YMEHbLINTb CTOMMOCTb  XUMWYECKOM
annapaTypbl, caenaTtb NPON3BOACTBO 3KOMNOrm4yeckn 6omnee YMCTbIM 1 IKOHOMUYECKN BbIrOOHbBIM.

Buonornyeckne katanusatopbl 6enkoBor Npupoabl  HasbiBaloT pepMeHTaMu. PepMeHTbl
YCKOPSIIOT XU3HEHHO BaXKHble XMMUYECKME peakumm B KreTkax opraHuamoB. OHW OEeNCTBYIOT B CTPOro
onpeaenéHHoOM MHTepBarne TemnepaTyp 1 B CTPOro onpegenéHHon cpeae.

Ectb BeLlecTBa, KoTOopble, Haobopor, YMEHbLLAT  CKOPOCTb peakuuu, nx
Ha3blBalOT UHIMOUTOPaAMM.

Mo HanpaBneHno BCe XMMUYECKNE peakLmn MOXHO pasfenuTb Ha obpaTuMble n HeobpaTuUMble.

MpakTnyeckas 4yactb

FomMoreHHble peakuuu.

OnbIT Ne1. BnuaHue npupoabl pearMpyrowmux BeLLecTB.

B nBe npobuvpkn Hamnente no 2 M COMSHOM KUCMOTbl U OMyCTUTE B OAHY NPOOMPKY CTPYXKKY
mMarHus (amomuHug), a B Apyrylo — Xenesa. Yto Habniogaete? OObAcHWTE pe3ynbTaTtbl ONbITa.
Hanuwwnte ypaBHeHWe peakuumn B MOMEKYISPHOM U MOHHOW hopmax.

OnbIT Ne2. BnnsiHne koHUEHTpaumm pearnpyoLLmx BeLLeCTB.

B ogHy npobupky Hanente 2 M CONMSIHOW KMCIOTbI, @ B APYryto — 1 MIT CONSAHOM KMCNOTbI U 1 Mn
Boabl. OnycTuTte B Kaxkayto npobupky no ogHoW rpaHyne uuHka. CpaBHUTE MHTEHCMBHOCTb BbiOENEHUS
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Bogopoda. lMepByto nNpobupKy OCTaBbTe B KayecCTBe KOHTPONbHOM Ans onmbitoB 3 u 5. Hanuvwwute
ypaBHEHUE peakummn B MOMEKYNAPHON 1 MOHHON hopmax.

OnbiT Ne3. BnusiHne Temnepatypbl.

B npobupky onyctuTe rpaHyny umHka M Hanemte6 2 mn consHon kucnotbl. Cogepxumoe
npobupku nogorpente (ONycTuTe B CTakaH C ropayen Bogon). CpaBHUTE WHTEHCMBHOCTb BblAENeHUs
BOAOPOAA C KOHTPOSbHOW MNpoOMpKOW. HanvwuTte ypaBHEHWEe peakumyv B MONEKYNSAPHOM UM WOHHOW
dopmax.

OnbIT Ne4. BnusHue kaTanusatopa.

B Tpu npobupkn Hanewte no 2 mn 3% - HOro pacTtBopa nepokcupa Bogopoda. B nepsyto
Npobupky gobaBbTe HECKONbKO KPYNMUHOK okcvaa Mapradua (IV), Bo BTopyw — 5-6 kanenb pactBopa
xnopwuaa xenesa (lll). CpaBHUTE MHTEHCUBHOCTbL BbIAENEHUS ras3a B 3TUX ABYX NpobMpKax CO CKOPOCTbIO
ero BblAeNeHns B TpeTbern npobupke. Ybeamtecb C NOMOLLBKO THEKLWEN NYYMHKNA, YTO BbIOENAIOLLMIACA
ras — KUCrNopoa.

FeTeporeHHble peakuuun

OnbIT Ne5. BnusHue nnowaam noBepxXHOCTU CONMPUKOCHOBEHUA pearupyrowmnx BewwecTB.

B npoGupKy BHECUTE MOPOLLOK LIMHKA NPUMEPHO TaKoW e MaccChbl, KaK rpaHyna, u HanemTte 2 mn
COonsiHOM KNCnoTbl. CpaBHUTE MHTEHCUBHOCTL BblAENEHMS BOAOPOAA C KOHTPONbHOM NPOBGUPKON.

YkaxuTe akTtopbl, BAUSIOLLME HA CKOPOCTb peakumu. OueHnTe NpakTU4ecKyto 3Ha4YMMOCTb 3TOM
paboTbl. [le Bam npurogaTcsa NpuodpeTEHHbIE 3HAHUA?

KoHTponbHble BONpochl
[ante onpegeneHne XMMUYECKON KUHETUKMN.
YUTo Takoe ackopoCTb XMMUYECKON peakumm?
MepeuncnuTe akTopbl, BAUAKOLWME HA CKOPOCTb peakumu.
Cdopmynupynte 3akoH 4ENCTBYOLWUX Macc.
Ccopmynupynte npasuno BaHT-lodda.
YT0 Takoe katanusaTtopbl?
YUT0 Takoe dhepMeHTbI?

NaGopaTtopHas paboTta 13
BnusHue npupoabl pearMpyrowmx BellecTs.

Hanente B Tpy Npobupku no 2 mn pacTtBopa CONSAHOM KMCNOoThl. [onoxuTe B NepBbli CTakaH
KyCOYeK MarHusl, BO BTOPOW CTakaH - rpaHyfny LUUWHKa, B TPETUW — Kycouyek xenesa. Habniopante
CKOPOCTb Tpex peakuunn. Kakasi u3 peakumi camasi Obictpas n nodemy?

BbiGeneHue 2a3a Haubornee 6ypHo npoucxodum 8 rnpobupke ¢ MazHUEM.

Mg + 2HCI — MgCl, +H>1

Zn + 2HCIl — ZnCl, + H»1

Fe + 2HCI — FeCl, + Hxt

Ckopocmb xumudeckol peakyuu 3asucum om rpupolbi peazupyrouux eeujecms. MazHul
obnadaem Haubornee curnbHbIMU 80CCMaHO8UME IbHbIMU c8olicmeamu.

Na6opaTtopHas paboTa 14.
BnusiHMe KOHLEeHTpauMn pearupyrowmx BelecTB.

B aBe npobupkn, HAKMOHUB UX, OMYCTUTE MO rpaHyne LMHKA, OCTOPOXHO MpUrenTe pacTBopbl
CEpPHON KMCNOTLI: B NepBYto Npobupky pacteop kucnotol 1:5, Bo BTOpyto — 1:10. B kako ns Hux peakumsi
noet boictpee?

B niepeoli npobupke 2a3 ebidenisemcsi 6o5iee UHMEHCUBHO.

Zn + H,SO, — ZnSO4 + H3t

Uem ebiwe KOHUEHMpayusi peazaupyrowjux eewecms, mem yauje CmosiKHO8EHUS UX Yacmuy, U
mem 8bilie CKopoCmb XUMuYecKol peakyuu.

NaGopaTtopHas paboTta 15
BnusiHMe nnowaamn conpuKOCHOBEHUS pearupyrowmnx BellecTB.

B ogHy npobupKy HacbinbTe HEMHOrO MOpPOLLKa >Xenesa, B APYryl — MONOXUTE XEeNesHyto
CKpenky u B o6e npobupkn npunuTb No 2 Mn pas3baBrneHHOM consaHoW kucnoTbl (1:2). B kakon wu3
npobupok peakums nget bbicTpee? MNovemy?

BbiOernieHue 2aza udem bbicmpee 8 Mpobupke ¢ MoPoWKOM XKesesa.

Fe + 2HCI — FeCl, + H»t

Yem 6onbwe nnowadb COMPUKOCHOBEHUSI peazupyroujux eeuwecms, mem 8blue CKOpOCMb
XUmMu4eckol peakyuu.
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NabopaTtopHas paboTta 16

BnusiHne Temnepartypbl.

B oBe npoOupkM momecTute HEMHOro 4epHoro nopowka okcuga megu (I), npunenTte B 0be
Npobupkn pacTBop cepHon kncnotbl. OgHy N3 Npobupok HarpenTe. B kakon 13 npobupok peakums nget
6bicTpee? MNovemy?

PacmeopeHue okcuda medu (Il) u obpasosaHue pacmeopa 2onyboeo ysema udem bbicmpee
rpu HagpesaHuu.

CuO + H,SO, CuSO, + H,0O

I7pu rnosebiweHuUuU memriepamypbl g8o3pacmaern CKOPOCmb O8UXEHUsT Yacmuy, U CKOpOoCmb
Xxumu4eckou peakyuu.

BnusHue katanusartopa.

B nBe npobupku Hanente no 2 mn nepokcmuaga sogopona H,O,, B ogHy n3 npobupok aobaesbTe
HeCcKonbKko KpuctannumkoB okcuga mapraHua (IV) MnO,. B kakon n3 npobupok peakums nget bbictpee?
Movemy?

B npucymcemeuu okcuda mapaaHua (1V) npoucxodum 6ypHoe ebidenieHue ry3blipbKos 2asa.

2H,0,
2H,0 + OQT

Okcud mapeaHrua (1V) — kamanu3zamop, ycKkopsiem peakyuto passioxeHus nepokcuda eodopooda.

BbiBoa: CKOPOCTb XMMWYECKOW peakuuyM 3aBUCUT OT YCMOBUIA: OT MPUPOAbl pearvmpyromx
BELleCcTB, OT MMowaan COMPUKOCHOBEHUS!, OT KOHLIEHTpauuu, OT TemnepaTtypbl, OT MPUCYTCTBUS
KaTanu3aTopos.

NabopaTtopHas pabota 17
PelweHune akcnepumeHTanbHbIX 3aaayd no teme «MeTtannbi».
Llenb: n3y4ynTb CBOMCTBA METANNOB U NX COEAUHEHUIA.
OGopyaoBaHue U peakTUBbI:
1 BapuaHT: WTatMB Ans npobupok, Npobupku, pacTBOpbl a30THOW KUCMOTbI, COMNSHOM KWCMOTbI,
rmapokcuaa Hatpwus, cynbdarta Hukens (Il), Hutpata cepebpa. xnopuaa xenesa (lll), pogaHnaa kanus,
docarta HaTpus, cynbdarta umHKa.
Xop paboTbl:
BcnomHuTe npaBuna TexXHUKM 6€30nacHOCTU NpU BbINOJTHEHUM XMMUYECKOrO IKCMEPUMEHTA.

B xumunueckon nabopatopum He npobyT Ha BKYC [ake M3BECTHble BELecTBa, OHW MOryT
cofepxaTtb NpUmMecu, sOoBUTbIE AN YeroBekKa.

Kucnotel — eakue BellecTBa. Pa3spyLuatoT 1 pasgpaxatloT KOXyY, CrM3nucTblie 060no4ku.

LLlénoun — enkue BelwlecTBa. PaspylwatoT 1 pasgpaxarT KOXY, CnuancTtble 060noykn. OT Hux
BO3MOXHa NOJHas NoTepsi 3peHus.

Ecnn kucnota unu wénodb nonana Ha Koxy, €€ Hago HemMeAneHHO MNPOoMbITb 6GonbLIvM
KONMYeCTBOM MPOTOYHOM BOAbI.

CoegnHeHns Mean B BMAE MbiM NPU NOMA4AHUM HA KOXY, OCOBEHHO B MeCTax MWKPOTPaBM,
MOTYT Bbl3BaTb pa3gpakeHusl, NPUBECTU K annepriumn B NErkon gopme.

Bce HuTpaTbl OKasbiBalOT CXUralllee OEWCTBUME Ha KOXY M cnmaucTble obonouyku. Hutpat
cepebpa (nanuc) pasnaraeTca nog AEWCTBUMEM COMHEYHOro ceeta. [pu nonagaHum Ha KOXY Bbi3blBaeT
€€ NoTEMHEHNE.

PooaHuapl sBnsTCa coeguHEeHNsSMN NOBbILLEHHOW (DM3NONOrMYeckon akTuBHoOCTU. [pu paboTe
C HUMKM criegyeT MNPUMEHsITb MHOVBMAyanbHble CpeacTBa 3awuTbl, cobnogate npaBuna  fVMYHON
rmrneHbl.He gonyckatb nonagaHusa npenapaTtoB BHYTpb opraHuamal

CTtekno — xpynkvui maTepuan, UMeLWnii Manoe CONpoTUBIIEHNE NPY yAape U HE3HAYNUTENbHYIO
NpoYHOCTb npu m3rmbe. KaTteropmuyecku sanpellaetcd MCNOMb30BaTb MOCyAY, UMEKOLY TpeLlunHbl U
oTOUTLIE Kpasi.

Mpobupky 3akpennaAwT B gepxartene Tak, 4Tobbl OT roprbiwka Npobupkn Ao aepxatensi Obino
pacctosiHne 1 —1, 5 cm.

OnbITbl MpPoOBOAUTE C TakMM KONMYECTBOM BELLECTB, KOTOPbIE YKasaHbl B METOAMYECKOM
PYyKOBOACTBE NO NPOBEAEHUI0 KaXa0oro onbITa.

Bes paspelueHns y4nTens, HAYEro Ha CTonax He Tporathb.

Bo Bpems npoBegeHus aKkcnepumeHTa nnm odopmMreHnn ot4éta cobnoganTe TULWNHY.

Mocne paboTbl NpuBeamn NopsAok Ha paboyem mecTe.
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| BApuaHT
3apaHue 1.
Mcnonb3ys HeobxoamMble peakTuBbl U 0BOpyAoBaHUeE, BEINONHUTE CriegyloLme npespaLleHms
FeCl; — Fe(OH); — Fe(NO3); — Fe(CNS);

Yro penanu

HabnroaeHusn

YpaBHeHUs1 peakuumn

1. K pacmeopy xnopuda xene3a (Ill) dobagum HeCKOMbKO Karnesib Wenoyu.
Obpasyemcsi ocadok 6ypozo usema.

FeCl; + 3NaOH — Fe(OH);| + 3NaCl

Fe* + 30H — Fe(OH);|

2. K nony4yeHHomy ocadky dobagum pacmeop a30mHOU KUCIOMEI.

Ocadok pacmeopsiemcs, obpa3yemcsi pacmeop XeJsimozo ysema.

Fe(OH); + BHNOs; — Fe(NQO;3); + 3H;0

Fe(OH); + 3H* — Fe*+ 3H,0

3. K pacmeopy Humpama xene3sa (lll) dobasum HeCKObLKO Kanesnb podaHuda Karnusi.
lNosisrneHue Kposago-KpacHO20 oKpaulueaHusl.

Fe(NO3); + BKCNS — Fe(CNS); + 3KNO;

Fe*+ 3CNS™ « Fe(CNS);

BbiBoa: DkcneprMeHTanbHO OCyLLIECTBUM NPEBPALLEHNS XUMUYECKUX peaKkLni.
3apaHue 2. MNpurotoBbTe rugpokena Hukens (1) n nccnenyrite ero CBOMCTBa.

Yto penanu

Ha6nrogeHus

YpaBHeHuUs1 peakuum

1. K pacmeopy cynbghama Hukens (Il) dobasum HECKOMbKO Karnesib Wenoyu.
O6pasyemcsi ocalok ceemrsio-3es1eHo20 ygema.

NiSO, + 2NaOH — Ni(OH),| + Na;SO;

Ni#* + 20H — Ni(OH),|

2. lonyyeHHbIli ocadok pas3len Ha 2 dHacmu. B 00Hy npobupky K nosny4yeHHoMy ocadky dobasum
pacmeop cossiHoU KUC/I0mbil.

Ocadok pacmeopsiemcs.

Ni(OH), + 2HCI — NiCl, + 2H,0

Ni(OH), + 2H" — Ni#*+ 2H,0

3. B Opyeyto npobupKy K rosy4eHHOMYy ocaldKy 0obasum KOHU. pacmeop Wesioyu.
U3meHeHul Hem.

BuiBoa: M'apokeung Hukens (Il) — ocagok cBeTno-3eneHoro useTa, NPosiBNsSeT OCHOBHbIE CBOMCTBA.
3apaHue 3. [Npeanoxute Haubornee pauuoHanbHbIA MNyTb ONpPeAeneHust Coremn, pacTBOpPbl KOTOPbIX
HaxoaaTcs B NPOHyMepoBaHHbIX npobupkax: Na;PO4, FeCls, ZnSO,, YpaBHeHMs peakuust 3aniwute B
MOJEKYNSIPHON N MOHHON hopMeE.

FeCl; + 3NaOH — Fe(OH);| + 3NaCl

Fe* + 30H — Fe(OH)s|

ZnS0O, + 2NaOH — ZI’I(OH)zl, + Na,SO,

Zn** + 20H — Zn(OH),|

Nas;PO, + 3AgNO3 — 3NaNO; + Ag3PO4l

3Ag" + PO/ — AgsPOq4|

NaBr + AgNO; — NaNO; + AgBr|

Ag" +Br— AgBr |

BbiBoa: Pacno3HaTtb BeLLECTBA MOXHO C MOMOLLbHO KA4EeCTBEHHbIX peakLuui.

NlabopartopHas pabora 18

O3HakoMneHue ¢ KonmekuMsamMu HemeTansoB, MeTasnsioB U UX CNNaBoOB.

Lenb: MonyunTb HaBblKM HA OCHOBE KONMEKLMOHHOITO MaTtepuana u y4debHoro nocobus
3HAKOMUTBCA C DU3MYECKUMU CBOWCTBAMU HEMETansoB, METAn/IoB M CNaBOB U YMEHUSA 3arofiHATb
Tabnuuy.

O6opyaoBaHue: KonnekumMm HemeTannoB, MeTansos, CNaBoB.

TepeTnyeckme oCHOBbI

Hememaribl — XMMU4Yeckue anemMeHTbl aToOMbl, KOTOPbIX Ha MOCNEAHEM 3HEPreTUYECKOM YPOBHE
copgepxat bonee Tpex 9MeKTPOHOB W KOTOpble CMOCOOHbI, BCTyrmas B XMMWUYECKME peakumMu dalle
NPMHMMAaTb 3MEKTPOHbl. B XMMMYeckux peakumsix HemeTansbl NPOSABMSKT OKACIUTENbHbIE U
BOCCTaHOBUTENbHbIE cBonctBa. HemeTtannbi obnapatot 3AMEeKTPOoOTPMUATENBHOCTLIO.
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OneKkTpooTpULATENBHOCTL 3aBUCUT MPSMOMNPOMOLMOHANbLHO OT YBENUYEHUs 3apsida sigpa atoma u
obpaTHONPONOLMOHAaNbHO OT YBENMYEHMS pa3Mepa atomMa.

C dumsnueckumm ceoricteamm Hemetannos Si, P, C, S, I Memarinbi 9TO XUMUYECKMNE INIEMEHTDI
aToOMbl, KOTOPbIX Ha NocnegHeM 3HepreTU4eckoM ypoBHe coaepxart 1-3 anekTpoHa 1 KoTopble, BCTynasi B
XUMUYECKME peakumm CcnocobHbl OTAaBaTb SreKTPOHbl. MeTannbl SIBNSATCA BOCCTAHOBUTENSIMM.
BoccTaHoBuTENbHAsA CMOCOOHOCTL 3aBUCUT MPSIMOMPOMNOPLMHANBHO YBENUYEHUIO pasMepa aTtoMa WU
obpaTHonponounoHansHo 3apsay sapa atoma.

MeTannbl 06pasyoT pasnuyHble chnaebl. B XXMOKOM COCTOSHMM MeTansbl pacTBOpPSOTCA APYr B
apyre n obpasyloT OOHOPOAHBIN XuAakun crnas. Mpu Kpuctannusauun obpasytoT TBepAbli pacTBop.
Haubonbliee npuMeHeHWe B MPOMBIWMEHHOCTM MMEKT LUBETHbIE CMaBbl HA OCHOBE MeaW, OrloBa,
UMHKa, antoMUHKUS. YepHasa meTannyprus narotaBnmeBaeT CraBbl HA OCHOBE XXenesa.

BbinonHeHue paboThbl
1. O3HaKomJsIeHUe ¢ KoJinekyuelu Hememarios.
PaccmoTtpute konnekumto HemetannoB Si, P, C, S, |, .
arperaTHoOe COCTOsiHME, LUBET, TBEPAOCTb, Oneck.

2. O3HaKoMMeHUue C KonneKumMen metansos.
PaccmoTtpute konnekumo metannoB. 3anuwunTte mMx pusmyeckne CBOWCTBaA - arperatHoe COCTOsiHUE,
LBET, TBEPAOCTb, bneck.

3. O3HakomMneHue c Konnekuuen cniaBoB.

PaccmoTpuTe Konnekumio cnnasoB. 3anuwunte nx mnsmyeckne CBOMCTBA - arperaTtHoe COCTosIHWE, LBET,
TBEPAOCTb, Oreck. 3anMwunTe Ha3BaHWe U COCTaB CraBoB.

KoHTponbHble BONpOChI

1 ypoBeHb

1.Kakne xumuyeckune anemeHTbl Ha3bIBAOTCA MeTannamMm ¢ TOYKM 3peHUs CTPOeHNUst aToma?

2. Kakne xummyeckmne anemMeHTbl Ha3biBaloTCsl HEMETannaMm ¢ TOYKU 3pEHUS CTPOEHUST aToMa?

3.IMo kaknm pr3nyecknm CBOMCTBaM MeTansbl OTANYAKTCA OT HEMETarnnoB?

4. Kakne coegmnHeHUst HasbiBalOT cnnaBsamu?

2 ypoBeHb

1. Kakne meTannbl 9BRsOTCA OCHOBOM LIBETHbLIX CMaBoOB?

2. Kakon meTann siBNSeTCsl OCHOBOW YePHbIX CNiaBoB?

3. Uto Takoe nervpytowan gobaeka B cnnasbl? MpuBeanTe npumepsbl nervpyowmnx 4o6aBok.

4 Kakvne HemeTansbl CNOCOOHbI MPOBOAUTE 3MEKTPUYECKUIA TOK?

3 ypoBeHb

1. Kakme Kpuctannmyeckme pelueTkm y HemeTannoB?

2. Kakasl kpuctannmyeckas pelwletka y MeTannoB?

3. MNoyeMy meTannbiv HEKOTOPbIE HEMETan bl NPOBOAAT AMEKTPUYECKUI TOK, TENIONPOBOAHbI, UMEKT
MeTannuMyeckuii éneck?

4.CocTaBbTe 3MEKTPOHHbBIE (POPMYIbl aTOMOB C NOPSIAKOBBIM HOMepoM 26 1 33. OnpegenuTe xapakrep U
BaneHTHOCTb 3MEMEHTOB.

CdopmynupyiTe BbiBOA NO paborTe.

3anmwmnte wux uanyeckme CBOWCTBA, T.e.

NaGopaTtopHasa paboTta 19

Pacno3HaBaHue BellecTB.

OGopyaoBaHue u peakTuBbl: pacTBopbl xropuga xenesa(lll) FeCls, pagoHnga ammoHns NH,CNS,
HuTpaTta cepebpa AgNOs, NpoHyMepoBaHHbIE HENOANMUCAHHbIE MPOBUPKKU C pacTBOpaMm YKCYCHOMN
KMCNOThI, aMMmnaka, cynbdarta megm u rugpokcnga kanms, a 1ak xxe NaOH, HCI, BaCls,

JTan ypoka. Bpewms. O6opyaoBaHue. JesTtenbHOCTb JdesTenbHoOCTb
yuuTtens. y4YeHuka.
OpraHn3aunoHHbIN 3 MUH - MpuseTcTBME. lMoaroToBka K ypoKy.
MpoBepka
NPUCYTCTBYHOLLUX.
UHCTpyKkTax no
TEXHUKE
©es3onacHocTu.
lMNpoBeneHue onbita | 10 MMH | pacTBOpbI Xropuaa lMocTaHoBKa B nBe npobupkun
Ne1 xenesa(lll) FeCls, 3a4auyun: C NOMOLLBIO | HAanNUBaKT Mo 2 MIT.
"TogTeepxaeHne pagoHvaa aMMOHUSA Ka4yeCTBEHHbIX pactBopa FeCls, B ogHy
Ka4yeCTBEHHOro NH.CNS, Hutpata peakuumn gokasaTtb nob6aBnsT pagoHng
cocTaBa pacTBopa cepebpa AgNO:s;, Hanuuve B ammonus (NH,CNS), B
conun FeCl5". pactBope MoHa Apyryto HuTpat cepebpa
Fe* n CI (AgNO:s).
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HabntopeHus n
COOTBETCTBYIOLLME
peakuum 3anncbiBatoT B
TeTpagb.
MposeneHue onbita || 10 MuH | PacTBOpbl YKCYyCHON MocTaHoBKa 3agad: | [NocnegoBaTenbHOCTb
Ne2 KMCNOTbl, aMMMaka, 0e3 npoBeaeHus OEeNnCcTBUI 3an1cbiBaloT B
"Pacno3HaBaHue cynbaTta Megu u peakuunn TeTpagb B KOFOHKY
BeLlecTB 6e3 rmgpokcuaa Kanvsi B | pacrnosHaTb HabnogeHus.
peakTneoB". NPOHYMepPOBaHHbIX BellecTBa. B konoHke BbIBOAbLI Aal0T
npobupkax. oTBeT B hopme:
"Ne npobupku-HasBaHue
BellecTBa".
MpoeeneHue onbita || 20 MnH | PacTBopbl consiHon MoctaHoBka 3agay: | C nomoLybto
Ne3 KNCNOTBI, pacnosHaTtb WHOUKaToOPOB
"PacnosHaBaHue rmgpokcuaa HaTpusl, | BellecTsa C onpeaensitoT KUCNoTy U
BELLUECTB C docchaTa HaTpus 1 NMOMOLLbIO Lienoyb, fanee c
NMOMOLLbIO cynbdmaa Kkanwmsi. KayeCTBEHHbIX NMOMOLLbKO OOHOTO
peakTnBoB". peakuni. peaktea (AgNOs)
onpeaensT Conw.
HabntopeHus n
COOTBETCTBYIOLLME
peakumn 3anucbIBaroT B
TeTpagb. [NocnegHtoto
peakuuio NpuBoaAT B
NOSTHOW N COKpaLLEHHOM
WOHHOW dhopMme.
MoaeeneHue 2 MVH CobpaTtb Y6paTb paboyee mecTo.
NTOroB. obopynoBaHue n CpaTtb, obopyaoBaHue u
TeTpagu. TeTpagu.

OdropmneHue paboThl.

Ne u Ha3BaHue onbiTa. Xop paboTbl n HabngeHUs. YpaBHeHus BbiBOAbI.
peakuu.
1. MNoaTBepxaeHne B 2 npobupkun Hanbem FeCls. FeCl; + 1. KauecTtBeHHas
KayecTBeHHOro coctaBa | B ogHy npunbém pagoHng ammonus - | 3NH,CNS = peakuust Ha UOHbI
pacTteopa conu FeCls, pacTBOp OKpacuIricsi B KpOBaBO- Fe(CNS); + Fe*
KpacHbI LBeT. 3NH,CI 2. KayecTtBeHHas
B gpyryto npunsém Hutpat cepebpa - || FeCls + peakumsa Ha NOHbI
BbinageT 6enbin ocagok. 3AgNO; = Cr
Fe(NOs); +
3AgClv
2. PacnosHaBaHue Mo 3anaxy pacno3Haem pacTeop 1. YkcycHas
BeLlecTB 6e3 amMMuaKka 1 YKCYCHOW KUCHOTbl. KucnoTa
peakTUBOB. PactBop cynbata meamn onpegenuv (CHsCOOH)
no ronybomy LBeTY. 2. 'mppokeng
MeTogom ucknioveHus onpegennm kanuna (KOH)
pacTBOp rMapoKcuaa Kanusi. 3. PactBop
aMmmMumaka
4. Cynbdat meam
(CuS0.)
3. PacnosnaBaHue Bo Bce npobupku npunbem nakmyc - B | NaOH = Na* + 1. HCI
BEeLEeCTB C MOMOLLIbIO npobupke C KUCITOTON OH CTaHeT OH- 2. NazPO,
peakT1BOB. KpacHbIM, B Npobupke co wernoybto - | HCl = H*" + CL 3. NaOH
CUHUM. NasPO, + 4. K;S
B OBe ocTaBLumecs Npobupkm AgNO; =
pobasnsaem HUTpaT cepebpa: B 3NaNO; +
npobupke ¢ docdaTom HaTpus, AgsPO4v
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BbINaZET XeNThbIN 0cafok, B npobupke | K,S + 2AgNO; =
C CynbnaoM Kanus - YepHbI 2KNO; + Ag.S v
ocafoK. 2K* + S% +

2Ag* + 2NOy =
2K* + 2NO5™ +
Agzsv

S% + 2Ag* =
Angv

Na6opartopHas paboTta 20

f'maponus xnopuaos 1 aueTaTos.
Llenb pa6oTbl. O3HaKOMUTLCA C TUNNYHBIMU CYyYasMy U YCIOBUSIMU NPOTEKaHUS rmaponmsa conem.
JKcnepuMeHTanbHas YacTb.
OnbIT 1. O3HAaKOMUTBLCS C TUMUYHBIMU CITyHasiMU U YCIIOBUSIMU NPOTEKAHUS rTMaponm3a Conem.
B yeTbipe NpobypkM HanmBalo Mo 2 cM* CBEXENPUroTOBEHHbLIX PAcTBOPOB kapGoHaTa HaTpus, xnopuaa
UMHKa, HUTpaTa HaTpua u aueTtata HaTpus. Onpegensito pH pacTBOpOB MpU MOMOLUM YHUBEPCASbHOW
nHankaTopHon 6ymaru. NonyyeHHble AaHHbIe BHOLLY B Tabnuvuy 1.

Tabnuua 1
KatvoH | YpaBHeHue peakumm rugponmaa conu
bl
YpaBHeHve (@HMOHe! Cocros
UcnbiTye ),
o peakuun Hue
MbIN obpasyto
avnccoumnaumm cpenbl
pacTsop wme CokpalleHHoe MonekynsipHoe
conm (pH)
NPOYHbI
€ CBA3M
C BoJoM
1 cTyneHb 1 cTyneHb
CO3* Na2CO3+H20+NaHC
+H20-HCO3" | O3+NaOH
Na2CO3 Na2CO3« CO3% +0OH" 2 cTyneHb Len.
2Na*+CO3* HCO3 2 CTyneHb NaHCO3+H20+-H2C 10
HCO3" 0O3+NaOH
+H20-H2CO03
+OH"
1 cTyneHb 1 cTyneHb
Zn*"+ H20« ZnCl2+
ZnCI2s7n2 Zn* ZnOH"+H H20—ZnOHCI+HCI UG,
ZnCI2 +2Cr ZnOH" 2 cTyneHb 2 cTyneHb 1
ZnOH™+ ZnOHCI+ H20+
H20+-2Zn(0OH)2 | Zn(OH)2+HCI
+ H*
NaNO3-Na* HEenTp.
NaNO3 +NO3- - - - 7
CH3COO+ CH3COONa+
CH3CO | CH3COONaC | CH3CO | 55 cH3co | H20-CH3COOH+Na | e
ONa H3COO+Na 0] OH+OH- OH 6

OnbIT 2. 3aBMCMMOCTb I'MAPONM3a COoNeln OT pas3nnyHbIX aKTOPOB.

K pacTBopy aueTaTta HaTpusi NpunuBaro oaHy-aBe kannu deHondranenHa. 3amevaro
WHTEHCMBHOCTb CBETJI0-PO30BOI OKpacku. ALleTaT HaTpusi — corb, 0bpa3oBaHHAsA CUINbHbIM OCHOBaHNEM
n crnabon kncroton. Npu pacTBopeHMM 3TOM conn B Boge obpasyeTcs LwenoyHas cpega. Harpesato
NpobupKy A0 kuneHus. Npn 3TOM MEHSETCA NMHTEHCMBHOCTb OKPAaCKW, LIBET CTAHOBUTCA sipye,
HacblleHHee. Mony4eHHbIN pe3ynbTaT 06bSACHSAETCA TEM, YTO NPU yBENUYEHUN TeMNepaTypbl rmaponmna
conu ycunmeaeTc4. [lato HEMHOro ocThbiTb NPOBUpKe 1 oxnaxaaro ee B XxonogHom soge. Npu oxnaxaeHum
COMb KpUCTannuayeTcs, paBHOBECUE CMELLaeTCs B CTOPOHY 06pa3oBaHus aleTata HaTpusl, rmapokcua-
WOHbI MCYe3atoT, 1 okpacka nponagaet. OnbIT 4oKa3bIBAET, YTO YKCYCHas KMCoTa aABnsieTcs cnabon
KNCNOTOMW.

CH3;COONa + HOH = CH3COOH + NaOH
CH3COO + HOH = CH3;COOH + OH"
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Hanueato B npoGupky 1-2 cm® pacTeopa xnopuaa cypbmel. [ocTeneHHo pa3basnsio pacTBop
ONCTUNNMPOBaHHOW BOAbI 0 BbiNageHWsi B 0Cafok OCHOBHOWM COMW.

1 cTyneHb rugponusa:

SbCI3+H20-SbOHCI2+HCI

Sb**+3CI+H20-SbOHCI2+H"+ClI"

Sb*+2CI+H20-SbOHCI2+H*

2 cTyneHb rugponumaa:

SbOHCI2+H20+Sb(OH)2CI+HCI
SbOCI + H20
SbOHCI2+H20+Sb(OH)2CI+H"+CI
SbOHCI2+H20+SbOCI+H20+H*+CI

SbOHCI2-~SbOCI+H*+CI

K nony4YeHHOM OCHOBHOM CONU CypbMbl NPMBaBASAI0 N3 NMNETKM HECKOMbLKO Kanenb
KOHLEHTPUPOBAHHOWN CONSHOWN KUCMOTbI 4O PaCTBOPEHUSA OCakKa.

Mpu pobasneHumn k pacteopy xnopuga cypbMbi(lll) gucTunnuposaHHon Boasl HabnwgaeTcs
obpasoBaHue ocagka SbOCI, 4yTo cBMAETENLCTBYET O NpOoTEKaHMn peakumm rmgponusa conu SbCls no
BTOpON cTyneHun. MMeHHO BTOpas cTyneHb ruaponusa xnopuaa cypbmbi(lll) npusogut k 06pasosaHuto
ocHoBHown conu Sb(OH),Cl, paznoxeHune KOTOPON U JaeT ocafok Xnopuaa oKkCoCypbMbl.

Takum 06pa3om, paszbaBnssi pacTBoOp, CMeLLaemM paBHOBECUE peakummn ruaponmaa Brnpaso.

Ecnu k pactBopy ¢ ocagkom SbOCI npunuTb CONsHYIO KUCMOTY, TO 0CagoK pacteBopuTcs. Ecnin
3aTem BHOBb B pacTBop Aob6aBuTb BOAy, TO HabnogaeTca NOBTOpHOe obpasoBaHue ocajka.

OnuncaHHble ABMEHWS COrnacytTecsa C paHee cAenaHHbIMY BblBO4AMMW O BINSHUM pa3basneHuns
pacTBOpa Ha CTeneHb rmaponmnaa, a Takke NoATBePXKaalT 0bpaTUMbIN XapakTep npouecca u
BO3MOXXHOCTb CMELLIEHNS XMMUYECKOro paBHOBECUS peakLMmn rmaponunsa.

K 2-3 cm?® cynbghaTa anomuHusa NpuGaensio no Kannsm pactTeop kapboHaTa HaTpus.
O6pasoBaHue ocagka Al(OH); sBnseTcs pe3ynbTaTtoM B3aMMHOIO YCUMNEHUsT rTMaponm3a AByX COnen.

Aly(SO4); + 3Na.COs + 3H,0 « 2AI(OH)s| + 3CO,1 + 3Na,SO,

2APF* + 3804* + 6Na* + 3CO5* + 3H,0 « 2AI(OH);| + 3CO,1 + 3S0O4* + 6Na*

2AP* + 3S04* + 3H,0 «» 2AI(OH);| + 3CO21

maponus - npouecc obpaTtuMbliii. MoBbILIeHNe KOHLEHTpaLumM MOHOB BOAOPOAA M MMAPOKCHA-
MOHOB NMpPENATCTBYET NPOTEKaHWIO peakunn Ao koHua. MNMapannensHo ¢ ruaponM3om NPoXoauT peakums
HemTpanusaumm, korga obpasyolleecs cnaboe OCHOBaHWe B3anMOAENCTBYET C CUIIbHON KUCNOTOWN, a
obpasytoLascsa cnabas KnucnoTa - Co LUenoYbHo.

'moponu3 npotekaeT HeobpaTMo, ecnu B pesynbTaTe peakumn obpasyeTcs HepacTBOpuMoe
OCHOBaHMe n (Unu) nety4vasi Kucrora.

NabopartopHas paboTta 21

M3yyeHne KayeCTBEHHbIX peaKkLuMi Ha ankaHbl.

KauyecTBeHHasi peakumsa Ha ankaHbl. OnpegenuTb, YTO Kakoe-TO BELLecTBO B CMeCcu Unn B
YUCTOM BMAE ankaH, HecnoxHo. [ns atoro ras NnnMbo NOMAXKUraldT — ropeHue ankaHoB CONPOBOXAAETCs
CMHUM nrameHeM, nMBO npomnyckaloT Yepe3 pacTBOP NepmaHraHarta kanus. AnkaHbl He OKWUCHSTCS
nepMaHraHaToOM Kanusi Ha xonoay, BCeACTBMUE 3TOr0 pacTBOp He OyaeT M3MEHSTb OKpacky.

Na6opartopHas paboTta 22
OnpepgeneHne Ka4eCTBEHHOro COCTaBa OpraHM4YecKoro BellecTBa.

Xoa paboThbl:

BcnomMHuTe npaBuna TeXHUKM 6Ge3onacHOCTM nNpu  BbINONMHEHUU  XUMMUYECKOro
3KCNepuMeHTa.

. LLlénoun — egkune BelecTBa. PaspylwiatoT 1 pasgpaxarT KoXy, Crimauctole obonoyku. OT
HMX BO3MOXXHA MOMHas noTeps 3peHusl.

o Ecnu kucnota unu wénode nonana Ha Koxy, €€ Hago HemMeaneHHO NPOMbITh BonbLLUM
KONMYeCTBOM MPOTOYHOM BOAbI.

° CoegnHeHnss megu B BuAe NbinvM Npyu nonagaHnM Ha KOXy, OCOOEHHO B MecTax
MUKPOTPaBM, MOTYT BbI3BaTb pa3gpakeHus, NpUBECTU K anneprumn B NErkon gpopme.

. Ecnu 3axeyb CNMPTOBKY cpasy ke Mnocrie CHATUA Kornadka, 3aropaeTcs nNnéHka cnupra

Ha ropnbilKke CNMPTOBKU Kak pa3 Ha TOM MecCTe, rae KONmnayok npuneraeT K ropnbiwky. lNnamsa npoHukaeT
noa Auck ¢ TpybkoW, M napbl cnvpTa BHYTpM pesepByapa 3aropatoTcd. MoxeT npousonTu B3pbiB U
BbIBpOC Aucka BMecTe ¢ putnném. Ytobbl nsbexarb 3TOro, NPUNOOHNUMUTE HA HECKOMbLKO CeKyHA AWCK C
duTnéM ans yaaneHusa napos. Ecnu cnyuuTca BocnnamMeHeHue napos, BbICTPO OTCTaBbTe B CTOPOHY
npeameTsbl (TeTpagb AN NpakTU4ecKMx paboT) 1 No30BUTE yuuTens.

. 3axuratb CMMPTOBKY TOSMbKO CMWYKAMM, racuTb KPbILIKOW MMM KOMMaykoM, HakpbiBas
CBepXy.

. 3anpelaetca nepegaBaTb 3aXOKEHHYHO CMMPTOBKY M 3aXuraTb OAHY CMMPTOBKY OT
Opyron.
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. Ctekno — Xxpynkuin maTtepuwan, WMeWUn manoe ConpoTuMBNeHWE npu yaape U
He3HauMTenbHYl0 MPOYHOCTL Mpu u3rnbe. KaTeropuyecku 3anpeliaeTcs WwCMonb3oBaTb nocyay,
NMEIOLLYI0 TPEeLLMHbI 1 OTOUTBIE Kpas.

. OnbITbl NPOBOANTL C TakMM KONMMYECTBOM BELLECTB, KOTOPblE yKadaHbl B METOOUYECKOM
PYKOBOACTBE NO NPOBEAEHUI0 KaXXaoro onbITa.

. bes paspelueHus yunutens, HAYEro Ha CTonax He TporaTb.

. Bo Bpemsi npoBeaeHMs aKkCnepuMeHTa unm oopmMmrieHnn oT4éta cobnoganTe TULWNHY.

3 Mocne paboTkl npuBean Nopsaok Ha pabovem mecTe.
Yto penanun

HabntogeHus, pucyHkm

YpaBHeHus peakummn

BbiBOg,

Cobepute npubop.

Ha gHo npobupkun nomectute (C ropoLLnHKY) BasenuHa, okema meam (l1) (Bosbmute B 3 pasa 6onblue),
nepemMeluante. Ha BHyTpeHHIO CTOPOHY NPoBupkn, 6rivke K OTBEPCTUIO MOMECTUTE C MOMOLLBIO
wnatens 6e3soaHbIn cynbdaT meam (ll) — nopowok 6enoro LBeTa. B npobupky-npuemMHuK Hanente
pacTBOp M3BECTKOBOW BOAbI M OMNYCTUTE B HEE rAa300TBOAHYIO TPYOKy. MNporpente cHavana BCto
NpobupKy, 3aTeM OHO NPOGUPKK.

OTmeTbTe NpU3HaKN peakLmin, NMPONCXoaALLUX:

a) co cMecblo BasenuHa u okeuga meam (I1);

0) ¢ 6enbiM nopotlukom cynbgata meam (I1);

B) C M3BECTKOBOW BOAOMN.

lMpoucxodum eoccmarosneHue CuO do medu. CuO — okucnumersb, 8a3esIUH — 80CCMaHO8UMETTb.
lMpu okucneHuu easzenuHa CuO obpasyromcsi napbl 600bl, Komopasi peazupyem ¢ 6€3800HbIM CuSO..
T.o. aseriuH codepxum 8000pod.

lpu okucneHuu easenuHa CuO obpa3yemcs yeneKucrbll 2a3, KOmopbIl peas2upyom ¢ U3gecmkogol
eodol. T.o. sazenuH codepxum yanepoo.

BbiBoa: B coctaB BasenuHa BXoAAT aTOMbl yriepoda U BO4oOpoAa, T.K. B pe3yrnbTaTe OKUCIEHMS
Ba3enuHa okcngom meam (I1) obpasytoTcs yrnekucnelii ra3 u Boga.

Na6opartopHas paboTta 23
Mony4yeHune, cobupaHne U pacnosHaBaHue 3TUNEHa.
PeakTtnBbl 1 060pyaoBaHue:

1. Cnnpt - C;HsOH

2. CepHas kucnota — H,SO4, kOHUEHTpUpOBaHHas

3. Memsa

4. Mpobupka

5. asooTBOAHAs Tpybka 8. CnupToBKa

6. CrakaH c Bogom

7. KMnO;.- nepmaHraHaT kanus

Xog BbINonHeHUs paboThbl:

1. CobpaTb npubop (c. 78 )

2. OCTOpPOXHO HarpeTb coaepXnuMmoe Npodupku.

3. Ma300TBOAHYIO TPYOKY OMYCTUTL B CTakaH ¢ Bogow. Yto Habnopgaete?

OTBeT:

4, Cobepem BbIAENSAOLNIACS ra3 NyTeM BbITECHEHUS BoAbI? Kakoe CBOMCTBO rasa
ncnonb3yetcs?

OTBerT:

5. MponycTm ras yepes pacTBop NepmaHraHaTa kanusi. Yto Habnogaem?

OTBerT:

YpaBHeHue peakumu germapartaumm cnupra: (c.78)
®dusunyeckme cesoncTea atuneHa: 1. Liget
2.3anax

3- D no BO3a4yXxy
4. OTHOLEHME K BoAe
NMpumeHeHue:

Na6opartopHas paboTa 24
Mony4yeHne U CBOACTBa aLeTUNEHa
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Mony4yeHne n cBoncTBa aueTtuneHa. B npobupky HanenTe okono 1 mMn BoAbl U MOMECTUTE B Hee
Kycodek kapbuaa Kanbuusi BENUYMHOM CO CMMYEYHY0 rorioBKy. BbiCTpo 3akpowite npobupky npobkon ¢
rasooTBOAHOW TPYOKOM UK BbIOENAWOWMACA ra3 nponycTute B Apyryto npobupky C pactBOpoM
nepMaHraHata kanus. Yto Habniopaete? O 4yeM cBMAOETENLCTBYET WM3MEHEHWE OKpacku pacTteopa?
3anuwuTte ypaBHeHus NpoBeAEeHHbIX peakLumi.

Xopa BbINONHeHUA nabopaTopHoW paboTbl, OTBeTbI HAa BONpoCkIl: B nepBow YyacTu onbita nponcxogut
B3aMMOAENCTBME BOAbl W Kapbupa Kanbuus, KOTOpbIA MMeeT xumudeckyto copmyny CaCe..
YpaBHeHueE:

CaC; + H,O — Ca(OH), + C;H;

lMocne nponyckaHus rasa B NpoOMPKY C pacTBOPOM MepmaHraHata Kanus, KOTOpbIi umeeT
dopmyny KMnO., mbl 6ygem HabnwogaTb obecuBeuyuBaHMe 3TOr0 pactBopa, a 3TO OBOPUT O
HenpeaenbHOM XapakTtepe nonyyeHHoro yrneesogopona C.H, (aueTtuneH)

C:H; + KMnO, + H,O — CH;3;HO + KOH + MnO2

NabopaTtopHas paboTa 25

KauyecTBeHHas peakuusi Ha ankKuHbI.

ATNKWUHBI MOXHO BbISIBUTb M MO peakumn BarHepa unum ¢ nomoLlbto 6poMHON BOAbI:

3CzH, + 8KMnO, > 3KOOC-COOK + 8MnO.| + 2KOH + 2H20
C,H; + 2Br, —> C,H.Br,

AnKWHbI C TPOMHOW CBA3bIO Y KparHero atoma yrrnepoga pearmpyiotr ¢ ammuadyHbiM pacTBOPOM
okcuaa cepebpa (rvopokeng anamuHcepebpa (1)) (peakmue TonneHca):
C.H, + 2[Ag(NH;).]JOH -> Ag.C,| + 4NH31 + 2H,0

MonyumBlniics aueTuneHng cepebpa ) BbinagaeT B 0Cafok.
AnKvHBI, Yy KOTOpbIX TpoWHas cBA3b B cepeanHe (R-C-=C-R) B 9Ty peakuuio HEBCTYNAOT.
Takass cnocoBGHOCTb ankMHOB — 3amellatb MPOTOH Ha aTtoM MeTtanna, nogobHo kucnotam —
obycrnoBrneHo TeM, 4YTO aTOM Yyrnepoda HaxoguTCss B COCTOSIHAM  sp-rvbpuausauum  u
3MNeKTPoOTPULATENBHOCTL atomMa yrrepoaa B TakOM COCTOSIHAM Takasi e, Kak y asoTa. Bcnepctsue
3TOro, aToM yrnepoja curbHee OO0OrollaeTcss 3NEKTPOHHOW MMOTHOCTBID W MPOTOH CTaHOBUTCS
NOABWXHBLIM.

Na6opaTtopHasa paboTa 26

N3yyeHne xmmmyecknx cBOMcTB 6eH3ona

1.Peakuun 3ameLleHus.

FanoreHnpoBaHue 6eH3ona.

M3y4yeHne oTHOWEHNA GeH3oMna K 6poMHON BoAe U pacTBOPY NepMaHraHaTa Kanuvs

Mpunbem HemHoro GpomHowm Boabl Kk 6eH3ony. B3bontaem cmecb. M3 GpomHon Boabl Gpom
nepexoamT B BEPXHUI crion 6GeH3ona un okpalwumBaeT ero. PactBopumocTtb 6poma B 6eH3one 6onbLue, Yem
pacTBopMMOCTb 6poma B Boge. Npu gaHHbIX ycnoBusix 6pom He BCTynaeT B peakuuio ¢ 6eHzonom. Bo
BTOPYIO NPoBUpKy ¢ GEH30MI0M MPUINbEM pacTBOP NepMaHraHaTta Kanus. 3gecb Mbl Takke He 3aMeyaeM
NPOTEKaHUsT XMMMWUYECKOW peakumn. BbeH3on He [paeT peakuui, XapakTepHbIX Anst HenpenenbHbIX
yrneesogoponoB. beH3on He NpucoeanHseT 6POM U HE OKUCSAETCSA PAacTBOPOM NepMaHraHaTta Kanus.

O6opynoBaHue: Npobupku, WITaTUB ANst NPOBUPOK.

TexHuka 6e3onacHoctn. OcTeperatbcs NonagaHusa 6eH3ona Ha koxy. Cobnogatb

npasuna paboTbl C OrHEONACHbLIMU XUAKOCTAMMU.

HdeMoHcTpaumsa Bugeoonbita «BpomuMpoBaHue 6eH3ona.

BpomupoBaHue 6eH3ona

B konby Hanbem 4 mMn GeH3ona u npubaBum HemHoro Gpoma. 3akpoem konby npobkon ¢
rasooTBogHon Tpybkown. [Ona nornoweHus napoB Gpoma mexgy npobkonm M rasooTBOAHOW TpyOGKon
NMOMECTMM XropKarnbumneByto TPyOKy C akTMBMPOBaHHbIM ApeBeCHbIM yrneM. KoHew ra3ooTBogHOW TPYOKM
ONyCcTUM B CTakaH ¢ Bogon. beHson pacteBopsieT 6pom, HO peakumsa He nget. [lobaByM B CMECb HEMHOTO
MeTannuMyeckoro xernesa. HaunHaetca peakuus. XKeneso u 6pom obpasyT Gpomua xenesa (lll),
KOTOpbIN U ABMSIeTCA katanuaaTopom peakuuun. MpoaykTel peakuun - GpombeH3on n 6pomMoBoaOpPOA.

CeHs + Br, = CgHsBr + HBr

Mo oKkoHYaHMKM peakumn BblNbeM CMecCb M3 konbbl B Bogy. BpombeHson onyckaetcsa Ha OHO
CTakaHa, TaK Kak B oTnunune oT 6eH3ona 6pombeH3on — Tskenas Xunakoctb. [lokaxem, 4To B pesynbraTe
peakuun kpome OGpombeHsona obpasoBanca u 6GpomoBogopod. [ns aToro K BOAHOMY pacTBOpY
6pomosogopoaa npubasnsem cuHui nakmyc. OH N3MeHsIeT CBOM LIBET - CTaHOBUTCS PO30BbIM. 3HAunT, B
pactBope obpasoBanacbk kucrnota. Ko BTopow nopummn pacteopa AobaBvMm HEeMHOro pacteopa HuTpaTa
cepebpa - BbinagaeT x)enToBaTbli 0cagok bpomuaa cepebpa.

HBr + AgNOs = AgBr | + HNO3

B npucyTtctBum katanusaTtopa 6pomuaa xenesa GeH3on pearvpyet ¢ 6pomom ¢ obpasoBaHNEM
6pombeHsona u 6pomoBogopoaa. Tun peakuum - peakumnsa 3aMmeLLeHus.
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KapboHaT HaTpus B BOAHOM pacTtBope pearvpyet ¢ 6pomom, obpasys GecuBeTHble NPOAYKThI
peakumu: BCrieacTBume atoro 6ypas okpacka 6poma ncyesaer.

2Na,CO;+ H,O + Br, = 2NaHCO; + NaBr + NaBrO

ObopynoBaHue: kpyrnogoHHas konba, Npobupku, rasaooTBoAHas Tpybka, BOPOHKa, LUTATUB.

TexHuka 6GesonacHoctu. OcTeperaTbcs nonagjaHus GeH3ona Ha koxy. CobGniogaTe npasBwna
paboTbl C OrHeoNnacHbIMU XMUAKOCTAMU. ONbIT BbINOMHAETCS NOA TAron

«HuTtpoBaHue 6eH3onar.

HutpoBaHue 6eH3ona

BeH3on MOXeT BCTynaTb B peakuuio 3ameLLeHNsi C a30THOW KUCINOTOM. [1pUroToBMM HUTPYIOLLIYIO
cmecb. [ns aTtoro cmewaem 8 MM KOHUEHTPUMPOBAHHOM CEPHOM KUCMOTbl C MATbIO MUIAUAUTPaMu
KOHLEHTPUPOBAHHOM a30THOM kncnoTtbl. CepHasi Kncnota HeobxoavMma Ans NornoLleHns BbiAensitoLencs
npu npoTtekaHun peakumn Bogbl. Oxnagum cmecb n gobasum B Hee 4 mn 6eH3ona. 3akpoem komnby
npobkon ¢ obpaTHbIM XonoannbHUKOM. CTaHeM HarpeBaTb CMeCb Ha BOAsiHOM 6aHe. YToObl XXnakocTn
nyywe nepemMeluMBanncb, konby uspepgka BCTpsixvBaeM. Yepes OecsATb MUHYT BbIIb€M MOMYYEHHYH
CMeCb B CTakaH C BOOoOW. HewnTpanusyem KUCrnoTy pacTtBopoMm kapboHaTa HaTpus. Ha gHe cTakaHa
cobupanack Tsbkenas XXentoBaTasi XXMOKOCTb — HUTPOOEH30:.

C6H6 + HNO3 = C6H5NO2 + H20

MpogykTamm B3ammogencTeus 6eH3ona ¢ a3oTHOWM KUCNOTOW ABMSIIOTCA HATPoOeH30 1 Boaa.

Ob6opynoBaHue: kpyrnogoHHas konba, Nnpodupku, ra3aooTBogHasA TpybKa, BOPOHKA, LUTATUB.

TexHunka 6GesonacHocTu. OcTeperatbcs nonagaHus OeH3ona Ha koxy. CobniogaTte npaswna
paboTbl C OrHeonacHbIMM XUAKOCTAMU. OMbIT BbINOSHAETCA Mo, TAroun.

2.Peakuuu npucoeguHeHuUs.

FmapupoBaHue.

CeHe + 3H2 CeHi2

XnopupoBaHue 6eH3ona

XnopupoBaHue 6eH3ona (nony4eHne rekcaxnopaHa)

Mop penctenem cBeTa ©OeH30n MOXeT npucoeauHsTb xnop. B konby, HanonHeHHyto
razoobpasHbiM XIIOPOM, MpPUITbEM HeEMHOro OGeH3ona u ObICTpo 3akpoem npobkon. lMpu OObIYHbIX
YCINOBUSX peakuuss mMexgy Xnopom u 6eHszonoM He upeT. OcBeTMM Konby 3nekTpuyeckor namnon —
nosiensieTca Oenbii AblM, 3TO Memnb4YalluMe KpucTanmmku rekcaxnopuumknorekcaHa. Okpacka xropa
ncyesaeT, Tak kak OeHson npucoeduHsieT xnop. [podyKT peakumMm — rekcaxmnopuukiorekcaH wnm
rekcaxropaH.

CsHs + 3Cl, = CsHsCls

lekcaxnopaH — OOWH W3 CUIbHEWLUMX WHCEKTULMOOB — XMMUYECKMX cpeactB 6opbbbl ¢
BpeOHbIMU HACEKOMbIMW.

O6opynoeaHue: konba o6bemom 500-1000 mn, npobka, WTaTmB, UCTOYHUK SSPKOTO CBETA.

TexHuka 6GesonacHoctu. OcTeperatbca nonagaHus 6eH3ona Ha koxy. CobniogaTtb npaswna
paboTbl C orHeonacHbiMy >kugkoctamu. OnbIT BbINOMHAETCA nop Taron. [locne npoBefeHuWs onbiTa
NpoMbITb kONBy CnMpTOM, 3aTeM pacTBOpOM Lienoyn. CnupTtoBon pacTBop o6paboTaTb XpPOMOBOWA
cMecblo. Bce onepauuun npoBoAMTb TOMBKO NOA TArown

3.Peakuus okucneHus.

«FopeHne GeH3onay.

BeHson cogepxut okono 92% yrnepoaa, Npy HeNnofiHOM cropaHun 6eHsona obpasyeTcd MHOro
konoTu. MNMogHeceMm K yaluke ¢ 6eH3010M ropsLLyo NyYnHy. beH3on GbICTPO BCMbIXMBAET U FOPUT SPKUM
CUNbHO KONTALWMM nnameHeM. MNpwu ropeHnn 6eH3ona obpasyoTcs yrnekncnbln ra3 u BogsHbIe napbl.

2C¢Hs + 150, = 12C0O, + 6H,0

O6opyaoBaHue: orHesalLmMTHas Npoknaaka, nyvnHa, papdoposas yallka.

TexHunka 6GesonacHoctu. OcTeperatbca nonagaHus 6eH3ona Ha koxy. CobniogaTtb npasuna
paboTbl C OrHEOMNACHBIMU XUAKOCTAMMU.

JlTabopaTopHasn pabora 27
N3yyeHne cBOMCTB CNUPTOB: HOMEHKNaTypa, CBOMCTBa, Nofly4yeHue U npumMeHeHue

1. CsoiicTBa 3TUNOBOro cnupTa
1. PaccmoTpuTe BblgaHHbIN BaM B npobupke obpasel aTunoBoro cnuvpta. [loHioxanTe ero. Yrto
owyuwiaete? B gpyryto npobupky npunente HECKONbKO Kanemnb BblJAHHOrO BaM CnvpTa C MOMOLLbHO
nuneTkn, gobasbTe 2 MN AUCTUINMPOBAHHON BOAbI U cogepxumoe B3bontante. YTo MOXHO ckasaTb O
pacTBOPUMOCTH 3TMIOBOrO cnupTa B Boge?
2. B ogHy npobupky Hanente 1-2 Mn AUCTUNNIMPOBAHHOW BOAbI, @ BO BTOPYH-2 MI1 3TUIMOBOroO CnupTta u
AobaBbTe B kaayto no 2-3 kannu nogconHevHoro macna. lNepemelarite cogepxunmoe obenx npobumpok.
YTo MOXHO ckasaTb o] CBOWCTBax 3TUNOBOro cnvpTa Kak pacTtBopuTena?
3. Ha dpunbTpoBanbHyto Bymary kanmHuUTe OAHY Kanmio BOAbl U YyTb MOOAanb OAHY Kanmio 3TUIOBOro
cnupTta. Kakas kanns 6bicTpee ucnaputca? Cpenante BbiIBOO O CBOWCTBaX CMpTa Ha OCHOBE 3TOrO

23



onbITa.

4 Hakanute Ha nnamMeHn CNMPTOBKU CBEPHYTYIO B Cvparnb MegHyt MPOBOSOKY A0 MOSABMAEHUS YepHOro
Haneta okcuga meam (II) n BHecuTe ee B 3TUMOBbLIA CNUPT, HAXOAALWMNCA B BbiAAHHOW BaM npobupke.
UTto HabnopaeTe? MNoBTopuTe onepauuio 4-5 pas. lNoHoxante cogepxxmmoe npodbupku. YTto owyuiaeTe?
3anuwuTte ypaBHeHue npoBedeHHon peakuun
Xopa BbinonHeHus nabopaTtopHon paboTbi:

1. BblgaHHbIn obpasel cnupTa-npo3pavHas NerkonoABMKHast XUOKOCTb, UMEET XapakTepHbIn
3anax. [lMocne pobGaBneHunss BoAbl MOMY4YMIICA OAHOPOAHLIA PacTBOP, @ 3TO TOBOPUT O XOPOLLEN
pacTBOPMMOCTM 3TUIIOBOIO CvpTa B BOAE.

2. Bo BTOpoOW 4acTu onbiTa, nocne gobaeneHnss macna B BoAy, XWAKOCTU He MepemeLlanichb,
HabngaeTca paccrnoeHne cmecu. A B nNpobupke co cnupTom HabnogaeTcs 4YacTuyHOe pacTBOpPEHue
mMacra, 4To roBOpuT O CMMPTE KakK O BELLECTBE C XOPOLUMMM CBOWCTBaMU pacTBOPUTENS.

3. Kanns cnupTta wcnaputca ObicTpee yem Kkanns BOAbl. T. €. COupT SBNSETCA neTydven
XMOKOCTBHO.

4. MNpwn BHECEHNN HAKaNEHHOWN NPOBOMOKN B 3TUIOBbLIA CIUPT, MPOUCXOANT PaCTBOPEHNE HYEPHOTO
Haneta okcvga megu, umetowero copmyny CuO. lNocne 4-5 noBTOpoB 3TOM 4YacTu nabopaTopHown
paboThbl, ollyuiaeTcs XapaKkTepHbIn 3anax YKCYCHOro anbgernga.
YpaBHeHune:C;HsOH + CuO — CH;HO + Cu + H,O

Na6opaTtopHasa paboTa 28

CBoncrBa ¢opmanbgervaa.
1. B TwaTenbHO BbIMbITYIO NTPobUpKy HanerTe 1 Mn aMmMmMadHoro pacteopa okcua cepebpa u gobasbTe
no cTeHke 4-5 kanenb popmanuHa. NomecTnte NpodupKy B CTakaH Cc rops4yen Bogon. Yto Habnogaete?
3anvwuTe ypaBHeHune npoBeAeHHON peakumu.
2. Hanente B npobupky 2 Mn wenoyn n gobasbte 2-3 kannu pactBopa MedHOoro kKynopoca (cynbgarta
mean (l1)). K obpasosaBwemyca ocagky npunente 1 mn pasbasneHHoro sogow dopmanvMHa U cMmecb
HarpewnTe. YTo HabnopaeTe? 3anuwwute ypaBHeHue npoBedeHHown peakuuu
Xop BbINOJSIHEHUA nabopatopHou paboThbi:
1. Ha cteHkax npobupkn obpasyeTcsa ocagok cepebpa Ag, cCornacHo peakumm:

HCHO + Ag.O=HCOOH + 2Ag

2. MNpu cmelLMBaHUM WENoYM U cynbdarta Meam nony4vurcs ocafgok ronyboro useta (eudpokcud
medu). MNpn gobaBneHun dopmanvHa UBET ocajka CTaHOBUTCS KpacHbIM (06pa3yemcs okcud medu (1))
2Cu(OH), + HCHO=HCOOH + Cu.0 + 2H.0

Na6opartopHasa paboTa 29

N3yyeHne KayeCTBEHHbIX peakLMn Ha KapOoOHOBbIE KUCIOTbI.

KauyecTBeHHble peakuuMm Ha KapboHoBble Kucnotbl. Ha kapboHoBble KMCNOTbl OBbLIMHO
nogyepkuBaloT obpasoBaHMe LBETHbIX OCadKoB C TsxenbiMu MeTannamu. Ho Hanbonee ocyllectsumas
KayecTBeHHas peakumsi Ha meTaHoByto kncnoty HCOOH. Mpu go6aBneHnn KOHUEHTPUPOBAHHON CEPHOM
kncnotel  H,SOs Kk pacTBopy MypaBbWHOM  KMCNOTbI  0OpasyeTcs  yrapHblii  ra3 M Boja:
HCOOH —H;SO,—> CO? + H.O
YrapHbin ras MOXHO nomKeyb. loput CUMHEM nnameHem:
2CO + O, —t—> 2CO0O»

3 MHOTFOOCHOBHbIX KACIOT pacCMOTPMM Ka4eCTBEHHYIO peakumto Ha wasenesyto H,C,04(HOOC-
COOH). lNpn pobaBneHun Kk pacTBoOpy LLaBeneBon KUCnoTbl pactBop convn meam (1) BeinageT ocagok
oKkcanata Meaun (n:
Cu?* + C,0.* > CuC,0.4]

LlaBeneBasd kucnota Tawkke, Kak M MypaBbWHas, pasnaraeTcs KOHLEHTPUPOBAHHOW CepHOW
KUCMOTOWN:

H.C,04 —H,SO,—> CO?1 + CO,1 + HO

NabopartopHasn paborta 30

M3yyeHne KayeCTBEHHbIX peakuui Ha yrnesoabl.

Llenb: n3yuntb CBOWCTBA YrneBodOB Ha NpuMepe rMoKo3bl, PpyKTo3bl, Kpaxmana, Lensonossbl.
HayunTcs NnpoBOAUTL KaueCTBEHHbIE peakuuu.

O6GopygoBaHue U peakTUBbI: MEOHbIA KynmopoC, MMApPOOKCUA HaTpus, Men, rmwokosa (D-
rmoKo3a), kapTodenbHbIn Kpaxmar, pacTBop oaa, Boga.

TexHuKa 6e3onacHoCTK:

1. Bes paspelueHus yuntens HM4ero He cmelunBaTb, He BpaTb pykamum.

2. YeTko cnegoBaTb UHCTPYKLUMWN.

3. He npoboBaTh BellecTBa Ha BKYC.

4. Mocne npoeeneHusa nabopatopHon paboTel paboyee MECTO NPUBECTU B NOPSAOK.

5. Mpn obpallieHnn co CNMPTOBKOW MOMHUTE, YTO CMMPTOBKY 3amnpelleHo nepepasathb,

nepeasuratb 3axoKkeHHon. CHavana Konnaykom racum nnams, a satem nepenaem CnnpToBKY.
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Moanuckb

Xop paboThbi:

1. Bosbmute npobupky ¢ cynbpatom meam (ll) n gpobasbTe B Hee 2 mn BoAbl (NonHas
nuneTtka). Cnerka BCTPAXHUTE OO MOMHOro pactBopeHus. OTMeTbTe pacTBOPUMOCTb B BOAE - XOPOLUO
pacTBopsieTCs, He pacTBOPSETCH, NNOXO pacTBopseTCs (HYXXHOEe MOAYEPKHYTH).

2. Monyunte pacTtBop Wwenovn. BossMuTe NpobUpKy C rmapookcMaom HaTpusa U gobasbTe 4
M Bogbl (2 nuneTtku). OTBETbTE Ha BOMPOCHI:

1. Kak pacTBopseTcsa ruapookcua HaTpmsa?

2. YTo nponcxoguT B Npobupke?

3. B npobupky ¢ 2-3 kannsamu megHoro kynopoca (cynbdata megu (1)) npunente 2-3 mn
pacTtBopa Lenoyn. Yto HabnogaeTe?

4. Monyunte pacTtBop rntoko3bl. [loGaBbTe B Npobupky 2 MI [MOKO3bl U CMECH
nepemeluante. Yto Habnogaete? O Yyem CBUOETENBLCTBYET 3TO OMbIT?

5. B npobupky HacbkinbTe HEMHOro mnopolka kpaxmana. lNpunente Bogbl M B3GonTanTe
cMecb. YUTO MOXHO ckasaTb O pacTBOPUMMOCTM Kpaxmana B Boae?

5. Bbinerite cMecb kpaxmarna B Boe B XMMUYECKUI CTakaH C ropsiien BOAOM U NPOKUNATUTE

ee. Uto Habnogaete? B npobupky ¢ 2-3 Mn Nofly4eHHOro BO BTOPOM OMbITE KpaxmasibHOroO Krnencrepa
nobaBbTe kanmn CnMpPTOBOro pacTeopa hoga. YUto HabnopaeTe?

8. BosbmuTe npobupky ¢ Megom, gobaBbTe B Hee CBEXEMNPUrOTOBIEHHOMO rMMApooKcuaa
meau(ll) n cnerka nepemelwwante. Yto Habnogaete?
9. 3aTtem HarpenTe cogepXxunmoe Npodupkn. Kakme nameHeHnsi nponsoLwnn?

BbiBoa: Kak onbITHbIM NMyTem Bam yaanoch AokasaTb NPUHAAMIEXHOCTb BELLECTB K yrrnesogam?
Kakune kayeCTBeHHblE peakuuy 40Ka3biBaOT NPUHAANEXHOCTb BELLEeCTB, BAMW U3YYEHHbIX, K yrnesogam?
Kak MOXXHO onpegenuTb cogepkaHvne pykTosbl B MEae?

NabopaTtopHas paboTta 31
KauyecTBeHHble peakuumu Ha ceHon

deHon nydywe Bcero obHapyxuBaeT xnopug xenesa (lll) — ob6pasyetca dumoneToBoe
OoKpaluvBaHue pacTBopa. OTO NyYLllnin MeTof obHapyXeHus oeHorna, T.K. peakumsi O4eHb YyBCTBUTENbHA.

Takke deHon Hapagy C aHUIIMHOM AaeT 0CaJoK XXeNnToBaToro UBeTa npu nNponyckaHun B BOOHbIN
pacTBop O6poma — 2,46 — TpmubpomdeHon:
CsHsOH + 3Br» > CstOH(Br)sl + 3HBr

deHonbl gaT deHon-anbaerMaHble CMOsbl NPU peakumMu ¢ anbAernaom B kucnon cpege. lNpu
3TOM 06pasyTCs MSArkMe NOpUCTblE Macchl PeHoN-anbaernaHbIXx CMOI (peakyusi MosIuUKoHOeHcayuu).

NabopaTtopHas paboTta 32

KayecTBeHHbIe peakuun Ha aMUHbI.

KauyecTBeHHble peakuum Ha aMUHbI. Ha aMUHbI KAYECTBEHHbIX peakumnn HeT (3a UCKNoYeHneM
aHunuHa). MoxHo gokasaTbe HanMuvMe amMmHa OKpaluMBaHMEeM flakmyca B CUHMIK uBeT. Ecnu xe amuHbl
Henb3s BbISABUTb, TO MOXHO PasNUYnUTb MEPBUYHBLIA aMUH OT BTOPUYHOrO NyTEM B3aMMOOENCTBUS C
asotucton kmcnoton HNO,. [Ona Havana Hy)XHO e€e MpurotoBuUTb, a 3artem [A00aBuUTb aMUH:

NaNO, + HCI e NaCl + HNO.
MNepBuYHbIE JawoT asoT No:
CHs3-NH, + HNO, > CH5-OH + NQT + H,0

BTopnyHble — ankuMIHUMTPO30aMWHbl — BELLECTBA C pPe3kUM 3anaxoMm (Ha mnpumepe
ONMETUNTHUTPO30aMMHA):

CH3-NH-CH3; + HNO» > CHg-N(NO)-CHa + H,0O

TpeTnyHble aMuHbl B MArkunx ycrnosusax ¢ HNO, He pearmpytoT.

AHUMVH obpasyeTt ocagok npu aobasnexHun BGpomHoun BOAbI:
CeH5NH2 + 3Br2 > C6H2NH2(BF)31, + 3HBr

AHUIWH Takke MOXHO OBHapPYXXNTb MO CUPEHEBOW OKpacke npu JobaBneHMn XIopHON U3BECTH.

NaGopaTtopHas paboTa 33

KayecTBeHHble peakuuu Ha anbaerngbl, MHOroaTOMHbIE CMIUPTbI, Kpaxman u 6enku

1. KauecTBeHHas peakuus Ha ankaHbl. OnpegennTb, YTO Kakoe-TO BELLEeCTBO B CMECU MU B YUCTOM
BMAE arnkaH, HecnoxHo. [ns aToro ras nMbo NomKUraroT — ropeHne ankaHoB COMNPOBOXAAeTCH CUHUM
nnameHem, NMbo NponyckaT Yepes pacTBOp NepmaHraHaTa Kanus. AnkaHbl He OKUCNSITCS
nepmMaHraHaToM Kanusi Ha Xonoay, BCleACcTBME 3TOro pacTBop He ByAeT M3MEeHATb OKpPacky.

2. KauecTBeHHas peakums Ha ankeHbl. UTobbl y6eamMTbca B Hannuum ankeHa, Hy>Ho NponyCcTUTb ero B
pacTBOp NepMaHraHata kanus (peakyust Bazvepa). B xone peakuun pacteop obecLBeTUTCS, BbinagaeT
Oypbivi gnokena mapraHua MnO; (peakums Ha npyMmepe aTuneHa):

3C,H, + 2KMnO, + 4H,0 > 3CH,OH-CH,0OH + 2KOH + 2MnO,|
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Tak xe, ankeHbl obecuBevnBaloT 6POMHYI0 BOAY:

CzH4 + Brz > C2H4Br2

BbpomHaga Boga obecLBeyvmBaeTcs, obpasyetca AnbpomMnpom3BogHoOE.

3. KauecTBeHHasi peakuusi Ha ankuHbl. ANKWHbI MOXHO BbISIBUTb 1 NO peakumun BarHepa unm ¢
NMOMOLLIbI0 GPOMHON BOAbI:

3C;H, + 8KMnO, > 3KOOC-COOK + 8MnO,| + 2KOH + 2H20

C,H; + 2Br, —> C,H.Br,

AnKVHBI C TPOMHON CBA3bIO Y KpanHero atoMa yriepoga pearmpyoT ¢ aMMUayHbiM pacTBOPOM OKcuaa
cepebpa (rmgpokeng avamuHcepebpa (1)) (peakmue TonneHca):

C.H, + 2[Ag(NH;),]JOH -> Ag.C,| + 4NH31 + 2H,0

MonyumBlwniica aueTuneHng cepebpa N BbinagaeT B 0CafoK.
AnKvHBI, Yy KOTOpbIX TpoWHas cBA3b B cepeanHe (R-C-=C-R) B 93Ty peakuuio HEBCTYNAaOT.
Takass cnocobGHOCTb ankMHOB — 3amellatb MPOTOH Ha aTtom MeTtanna, nogobHo kucnotam —

obycrnoBneHo Tem, 4TO aTOM yrnepoda HaxoguTcss B COCTOSHMM  Sp-rMbpuausauumn  u
3ANEKTPoOTpULATENBHOCTL aToMa yrrepoga B TakOM COCTOSIHUWM Takasi e, Kak y asoTta. Bcnepcteue
3TOro, aToMm yrnepoaa cunbHee o6oOrowaeTcsa 3MeKTPOHHOM MMOTHOCTBIO WM MNPOTOH CTaHOBUTCS
NOABWXXHBIM.

4. KayecTBeHHasa peakuusa Ha anbgernabl. OfHa M3 CaMbIX MHTEPECHbIX Ka4YeCTBEHHbIX peakuuni B
OpraHMYeckon XMMNM — Ha anbgerngbl, NpegHasHadeHa UCKMYUTENBHO AN BbISIBNIEHUS COEAMHEHUN,
copepxawux anbgervgHyto rpynny. K anbgermgy npunuBaloT ammuadHbiA pacTBOp okcuaa cepebpa,
peakuus noet npu HarpeBaHuu:
CH;-CHO + 2[Ag(NHs).]JOH —t—> CH;-COOH + 2Ag| + 4NH31 + H.O
Ecnu onbIT npoBegeH rpaMoOTHO, TO Bbigenstouleecss cepebpo nokpbiBaeT konby pOBHBIM CrOEM,
co3faBas aheKkT 3epkana. MIMEHHO NO3TOMY peaKkuusi Ha3bIBAaeTCs peakyuell cepebpsiHO20 3epKara.
MpumeyaHue: peakumer cepebpsHOrO 3epkana Takke MOXHO BbIIBUTb METaHOBYK (MypaBbMHYH)
kmcnoty HCOOH. TMpu yem TyT kMcnoTta, €cnm Mbl rOBOPUM MNpo anbgernabl? Bce npocTto: MypaBbuHas
KMCnoTa — eOMHCTBEHHast M3 KapOOHOBbIX KUCMOT, cogepallasi OOHOBPEMEHHO anbAerngHyr wu
KapOOKCUIMbHYHO rpynnbl:
B xone peakunn meTaHoBas KMCNOTa OKUCASIETCA OO YronbHOW, KOTOpasa pasnaraeTcs Ha Yriekncrnbiin ras
n BoOAYy:
HCOOH + 2[Ag(NHs).]OH —t—> CO21 + 2H,0 + 4NH31 + 2Ag|
MoMMMO peakumm cepebpsaHOro 3epkana cyLlecTByeT Takke peakuus ¢ rugpokcngom megu (1) Cu(OH)..
[ns atoro Kk cBexenpuroToBreHHoMy ruapokcugy meau (Il) gobaenstoT anbgerna n HarpeBalT CMECH:
CuSO, + 2NaOH _— Na,SO, + Cu(OH).|
CH;-CHO + 2Cu(OH); —t—> CH5-COOH + Cu0| + 2H;0
Boinagaet okeng meam (1) Cu,O — ocagok KpacHoro ugeTa.

Euwle oanH meToa onpefeneHuns anbAerMaoB — peakums ¢ WenovHbIM pacTBOPOM TETpanogoMepKypaTa
(I) kanus, n3BecTHbIM HaMm M3 NpeablayLlen cTaTbl Kak peaktms Heccnepa:

CH3-CHO + K3[Hgls] + 3KOH ——> CH3-COOK + Hg| + 4Kl + 2H,0

Mpu pobasneHuun anbaervaa K pactsopy PyKCUHCEPHUCTOW KUCMNOTLI pacTBOP OKpaLLMBaETCH B CBETNO-
1MonNeToBbLIN LBET.

5. KauecTBeHHble peakumMmn Ha cnUpTbl. CNUpTbLI MO KONMYECTBY MAPOKCUIBHBIX Fpynn BbiBaloT 0gHO-,
OBYX-, MHOFO@TOMHbIMU. [1Ns O4HO- U MHOrOaTOMHbIX peakunn pasnuyHbl.

KayecTBeHHble peakunyn Ha 0QHOATOMHbIE CMPTHI:

MpocTenwas Ka4yecTBEHHas peakunsi Ha CMPTbl — OKUCIIEHUE CnMpTa OKCuaoMm meaw. [ins aToro napbl
cnupTa NponyckarT Hag packarneHHbIM OKCUAOM Mean. 3aTtem NonyyYeHHbIV anbAerv ynasnuBaroT
GYKCUHCEPHUCTOWN KNCIOTOW, pacTBOP CTaHOBUTCHA (OMONETOBbLIM:

CHs-CH,-OH + CuO —t—> CH3-CHO + Cu + H,0O

CnnpTbl ngeHTUMLUMpYOTCSA Npoboi Jlykaca — KOHL,. pacTBOP COMSIHOM KUCIOTbI 1 xnopuaa umHka. Mpu
NponycKaHWM BTOPMYHOIO UM TPETUYHOIO CNupTa B TaKoW pacTBop obpasyeTcsa MacnsHUCTbIN 0CadokK
COOTBETCTBYIOLLErO ankunxnopuaa:

CH3-CHOH-CH3 + HClI —ZnCl,—> CH3-CHCI-CH3| + H20

MepBUYHbIE CNUPTHLI B pEaKLMI0 HEe BCTyNatoT.

Ewe OOHVUM N3BECTHbIM MeToaoM ABnAeTcA nopodopmHas npoba:
CHs-CH2-OH + 4l + 6NaOH > CHIz| + 5Nal + HCOONa + 5H,0

KayectBeHHble peakumu Ha MHOroaTtoMHble CnupTHbl.
Hanbonee un3BecTHas KavecTBEHHas peakuMsi Ha MHOroaTOMHble CNUPTbl — B3aMMOAEWNCTBME UX C

rugpokeugom meam (Il). Tvapokeupa pactBopsieTcs, obpasdyeTcs xenaTHbl KOMMMEKC TEMHO-CMHEro
useta. ObpaTtnTe BHUMaHME Ha TO, YTO B OTNNYUM OT anbLerngoB MHOTOATOMHbIE CNPTLI pearnpyroT ¢
rmgpokcngom megu (I1) 6e3 HarpeBaHus. K npumepy, npy NpunmMBaHum rmuuepuHa obpasyetcs rnuuepar
Meau (1n:
6. KavecTBeHHble peakuum Ha KapOoOHOBble Kucnotbl. Ha kapboHoBble KMCNOTbl 06bIYHO
nogyepkuBaloT obpasoBaHMe LBETHbIX OCadKoB C TsxenbiMu MeTannamu. Ho Hanbonee ocyllectsumas
KayecTBeHHas peakumst Ha meTaHoByto kncnoty HCOOH. Mpu fo6aBneHnn KOHLEHTPUPOBAHHON CepPHOMN
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kncnotel  H.SOsK  pacTtBOopy MypaBbWMHOW  KMCROTbl  OOpasyeTcss yrapHblh ra3 u  Boja:
HCOOH —H,SO,—> CO? + H.O
YrapHblivi ras MOXHO noaeusb. loput CYHEM nnameHem:
2C0 + O, —t—> 2CO;

M3 MHOFOOCHOBHbIX KUCMOT PAaCCMOTPUM KayeCcTBEHHY0 peakumto Ha wasernesyto H,C,0,(HOOC-COOH).
Mpu pobaBneHnn k pacTBopy LaBENEeBOW KUCNOTbl pacTeBop conu meau (Il) BbinageT ocagok okcanara
Meau (1m:
Cu* + C2042> > CUCQO4i

LLlaBeneBas kucrnoTta Takke, Kak U MypaBbMHas, pasnaraeTcs KOHLEHTPUPOBAHHOW CEPHOW KUCIOTOMW:
H.C,04 —H,SO,—> CO1 + CO,1 + H.0

7. KayecTBeHHble peakuuM Ha aMuHbl. Ha aMyHbl Ka4yeCTBEHHbIX peakuui HET (3a WUCKIHYEeHMEM
aHvnvHa). MoxHO goKasaTb HanmuuMe aMuHa OKpallMBaHMEM fakmyca B CuHMIM uBeT. Ecnu xe amuHbl
Henb3s BbISBATb, TO MOXHO Pas3NNYnUTb MEPBUYHBLIA aMUH OT BTOPUMYHOrO NyTEM B3aMMOLENCTBUS C
asotucton kucnotom HNO,. [Ona Hayana Hy)XHO €€ npurotToBuTb, a 3arteM [o00aBuTb aMuH:

NaNO, + HCI _ NaCl + HNO,
MepBUYHble patot asoT N.:
CHs-NH; + HNO, > CH3-OH + NzT + H,O

BTOquHble —_— AINTKUWJTHUTPO30aMUHbI — BewecTBa C PE3KUM 3anaxom (Ha npumepe
LI,VIMeTVIJ'IHI/ITpO3oaMVIHa):

CH3-NH-CH3; + HNO» > CH3-N(NO)-CH3 + H,0

TpeTnyHble amuHbl B Markux ycnosusix ¢ HNO, He pearnpytoT.

AHUNWH obpasyeT ocafok npu noGaBneHum BGpoMHo BOAbI:
CeHsNH; + 3Br; > C6H2NH2(Br)s| + 3HBr

AHUINWH Takke MOXXHO OBHapPYXXUTb MO CUPEHEBOW OKpacke Npu AoGaBneHUN XIIOPHON N3BECTU.

8. KauyectBeHHble peakuum Ha cdeHon. PeHon nyywe Bcero obHapyxusaeT xnopug xenesa () —
obpasyeTcs (bMoneToBOEe OKpalmMBaHME pacTBopa. JTO Ny4dlWMA MeToqd OobHapyxeHus deHona, T.K.
peakumna o4eHb YyBCTBUTESbHA.

Takke deHon Hapsigy C aHUNMHOM JaeT OCafoK XenToBaToro LBeTa Npu MNporyckaHWuM B BOAHbIN
pacTteop 6poma — 2,46 — TpmbpomdeHon:
CeHsOH + 3Br; > CgH,OH(Br)s| + 3HBr

deHonbl pgatoT deHon-anbaernaHble cMosbl NpU peakuun ¢ anbaervaom B kucnon cpepe. MNpu aTom
06pasytoTca MSrkMe NopucTble Macchbl heHon-anbAaernaHbiX CMOI (peakyusi MoJluKoHGeHcayuu).

9. KauecTBeHHas peakuusi Ha ankunxnopuabl. BellecTBa, cogepxalime xnop, MOryT OKpallMBaTb
nnamsi B 3eneHbI LUBeT. [1Ns 3TOro Hy>KHO 06MakHyTb MeaHY0 NPOBOMOKY B ankunxmopuae u nogHecTu K
nnamenu (npoba benbwmeliHa).

10. KavyecTBeHHas peakuusi Ha yrneBoAbl. BOMbWNHCTBO YrNEBOAOB WMET anbAerngHbie U
rT’MOPOKCUINbHbIE TPpynnbl, NO3TOMY ANA HUX XapakTepHbl BCe peakuun anbaerngoB M MHONoOaTOMHbIX
CMNUpTOB.

CyuiecTtByeT crnocob, KOTopbIi MOMOraeT pasnuynTb FMKo3y oT dpykTo3bl — Mpoba CesueaHoea. [Ans
TOro, 4Tobbl pasnNMuUTL 3TWM YrMeBOAbl, K HUM MNPUMMBAKOT CMECb pe3opuMHa W CONMSIHOM KUCMOThI.
Pearvnpyet co cmecbio dpykTO3a, Npy 3TOM pPacTBOp OKpalUMBaETCs B ManvHOBBIN LIBET.

Kpaxman B npucyTCTBUM MO4a OKpaLUMBaETCs B TEMHO-CMHMIA LBeT. [pn HarpeBaHun okpacka ucuyesaer,
npu oxnaxaeHun NosiIBNSAETCS BHOBb.

11. KayecTBeHHas peakuus Ha 6enku. benku BbIABRSIOTCA B OCHOBHOM Ha peaKkLusiX, OCHOBaHHbIX Ha
oKpackax.

KcaHmonpomeuHosasi peakyusi. JaHHasi peakuusi OOHapyxuBaeT apoMaTuyeckue aMUHOKUCIIOTHI,

BXogsume B Oenku (Ha npumepe TMPO3UHa):
(OH)C¢H4CH(NH2)COOH + HNO3; —-H,SO. > (OH)CgsHs(NO2)CH(NH)COOH| + H20 — Bbinagaet
ocajok XKenToro ugeTa.

(OH)CeH3(NO2)CH(NH,)COOH + 2NaOH
CTaHOBUTCS OpPaHXeBbIM.

-> (ONa)CgHs(NO2)CH(NH;)COONa + H20 — pactBop

O6HapyxeHue cepocodepxkaujux amuHokucrom:
Benok + (CH;COQ),Pb —NaOH—> PbS| (ocagok 4epHoro ugeTta).
Buypemosas peakuus ons OBHapyxeHusi nenmudHou cesAsu (CO-NH):
Bbenok + CuSO, + NaOH > KpacHO-hMONeToBOE OKpalLMBaHMe.
Crnieyegpuyeckuti 3anax npu 20peHul;

Bbenok —-o06xunr—-> 3anax naneHomn WepcTu.

Na6opaTtopHas paboTa 34,35

KayecTBeHHble peakuMn Ha aMUHOKWUCHOTbI.

KauyecTBeHHas peakumsa Ha 6enku. benkn BbISIBNSIOTCA B OCHOBHOM Ha peaKuusiX, OCHOBaHHbIX Ha
oKpackax.

KcanmornpomeuHogasi peakyus. [JaHHas peakumss obHapyxuBaeT apomaTuyeckue amMUHOKUCIIOTHI,
BXogsLume B Benku (ha npumepe TMPO3MHa):
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(OH)CsHsCH(NH2)COOH + HNO; —H,SO;——> (OH)CoH3(NO2)CH(NH,)COOH| + H20 — Bbinagaet
0ocaaok XKenTtoro uBeTa.
(OH)CH3(NO2)CH(NH;)COOH + 2NaOH -> (ONa)CsHs(NOz)CH(NH,)COONa + H20 — pacTtsop
CTaHOBUTCA OpaHXeBbIM.

OG6HapyxeHue cepocodepxauyux amuHokucom:
Benok + (CH;COQ),Pb —NaOH—> PbS| (ocagok 4epHoro ugeTta).
Buypemosas peakyusi onsa OBHapyxeHus nernmudHou cessu (CO-NH):
Bbenok + CuSO4 + NaOH > KpaCHO-hMONEeTOBOE OKpaLLMBaHME.
Crnieyecpuyeckuti 3anax npu 20peHuu;

Bbenok —-o06xunr—-> 3anax naneHomn WepCcTu.

Na6opartopHasa paboTta 36

O3HaKkoMIieHue € KoJeKLMen nosimmepoB:NiiacTMacc U BOJIOKOH U U3AENTUM U3 HUX.

Llenb paboTbl: HAy4YMTbCS NOEHTUPULMPOBATL U COCTaBMATL ONMCaHWE NONMMEPOB, NracTMacce U1
N3AEnnin N3 HUX NS TaMOXEHHbIX Lenew npy npoBeaeHnn aKcnepTuabl 4aHHbIX TOBapOB.

MeToauka BbINONHEHNA paboThbl

3adaHue 1. N3yyeHune MOEeHTUDUKALIMOHHbBIX NpU3HaKoB
nonvMMepoB, NNacTMacc 1 U3nenunii U3 HMUX

Ons naeHTUdUKaUum NonMMepoB U U3Aenuin U3 pasnuyHbIX NracTMacc HeoBX0aMMO 3HaTb UX BHELLHUE
OTNMYUTENbHbIE MPU3HAKKW, XapaKTEPUCTUKY MPU3HAKOB, MO3BOMSAOWMX AMarHoCTUpoBaTb Cnocob
N3roTOBIEHUs!, a Takke PYHKLMOHaIbHOE Ha3Ha4yeHue.

MHorne nonvMMepbl WMMEKT COKpalLeHHble HaMMEHOBaHUSl, KOTOpble WCMOMb3yKTCA B KayecTBe
MapKUPOBKM Ha Tape WM HenocpeacTBEHHO Ha WU3denusix W3 nnactmacc. Takas MapKuMpoBka
I/ICI'IOJ'Ib3yeTCF| B ,EI,OKyMeHTaX, TakKnx Kak KOHTpaKTbI, KOHOCaMEHTHhI, I/IHBOI7ICbI, n ee 0Tpa>|<a+0T B aKTax
TaMOXEHHOro JOCMOTpa. 3HaHWe 3TUX HaVMEHOBaHWN MNO3BONSAET YCKOPUTb U YNpOCTUTb mpouenypy
I/I,CI,eHTI/I(bI/IKaLI,I/II/I nonvuvlepa I'IpI/I TaMOXeHHOM KOHTpOJ‘Ie.

CornacHo MexayHapogHbiM TpeboBaHWsiM npupody NoONMMepoB 0003HavalT Tawkke uudpamu,
3aKIMOYEHHBIMU B TPEYTOSNbHUKM:

nonuaTuneHTepedTanar

VA
2

NOJIN3TUIIEH BbICOKOIo AaBlieHUsA

Y
24

NoNnnaTuneH HM3KOoro aaBrneHund
3D
PP
I'IOJ'IVIBVIHVIJ'IXJ'IOpVID,
A
PS
I'IOJ'II/ICTIApOJ‘l

VAY
(A
OTHER
apyrue, nsgenue U3roToBneHO U3 HECKOMbKUX BUAOB Matepuarnos
(MHOrocrnonHas ynakoska Unm KOMOMHUPOBAHHbLIV NNACTHK)

N3penua w3 nnactmacc pasnuyHov npupodbl 06nagaroT  BHELWHUMW  OTIIUYUTENbHBIMM
npu3Hakamm, K KOTOPbIM OTHOCMTCH hU3NYECKOE COCTOsIHME, LBET, BUA U3noma u apyrue. B tabnuue 2
npeacTaBneHbl NAEHTUMUKALMOHHbBIE MPU3HAKN U3OENWIA N3 Pa3NNYHbIX BUOOB MriacTMacc.

MeToapbl nepepaboTku NnacTMacec B U3AENUSA 3aBUCAT OT (PM3NYECKOro COCTOSIHUSA nonnmepa npu
dopmupoBaHun usgenusa. Tak, nNUTbe NO4 [AaBfEeHWEM, IKCTPy3us, KanaHopoBaHue, ropsyee
npeccoBaHme — 3To nepepaboTka NIMTLEBBLIX N NMPECCOBAHHbLIX KOMMO3WLMIA B BA3KOTEKYLLEM COCTOSIHUM.
nHeBmaTtmdeckue metoapl (BakyymdopMoOBaHue, pas3gyBaHue, BblAyBaHWE) M ropsidee LiTamrnoBaHve —
370 hOpMOBaHME N3OENUN N3 NOJOrpeThIX IMCTOB M TPpyD B BbICOKO3INACTUYECKOM COCTOSHUMN.

MepepaboTka B TBEPOOM COCTOSHMM — 3TO MexaHudeckast obpaboTka Ha cTaHkax (BblpyOHOe
LUTaMnoBaHue, Bblpe3aHue, BbiTaunBaHWe, BbICBEPVBAHUE U T. A.).
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3adaHue  2.[lpoBecTv  MOEHTUUKAUMIO  NOMMMEPOB WM M3Jenui 13 nnacrMmacc
opraHonentTu4eckumu 1 nabopaTtopHbIMM MeTogamu

Ona otpaboTkm HaBbIKOB MAEHTUMUKALMM KaXdbl CTYAEHT nonydaeT obpasubl uM3genuin u3
pasnuyHbIX BUAOB nnactmacc. Llenbio unaeHTudurkaumm sBngeTcs onpegeneHve npupoabl nonvmMepa,
cnocoba M3roToBneHns U PyHKLMOHANbHOro Ha3HavyeHus!, y4ebHbIx 06pa3LoB.

Btopon atan naeHTMdmMKaummM 3aknioyaeTcs B NpoBeAeHWM npobbl Ha ropeHne n Ha AencTeue
HarpeBaHusi Tex e y4ebHbIx 06pa3LoB 13 NnacTmMacc, Ans KOTopbIX Npupoda nonvMepa B npeblgyLiem
3agaHuy Gbina AnarHoCTMPOBaHa Mo BHELLHWM OTAMYMTENbHbLIM NPU3HaKaM.

MeToamka BbIMONHEHNS Takon Npobbl 4OBOMBHO NpocTa: wunuamy 6epyT Kycoyek nnactmaccsl
pasmepom 10x15 MM 1 NOAHOCAT ero K NnamMeHun ropesnkun, NoCTeneHHo Harpesas, Ho He nogxuras. MNpu
3TOM YyCTaHaBNUBAKOT W3MEHEHUS NpW HarpeBaHuW: pasMsryeHue, BblTArMBaHve B HUTb (MpobyloT
CTEKNAHHOM Manoykomn), OnnaefeHWe. Mo pesynbTataM oOnblTa OnpedensalT rpynny MnacTMacesbl:
Tepmonnact wnu peaktonnacTt. Peaktonnactbl (peHo-, amuHomMnacTbl) MpU  HarpeBaHuM He
pasMardarTcs, a TepMOnnacTbl Pa3Mard4aroTcs, HEKOTOPble — BbITATMBAIOTCH B HATU, ONNaBRSIOTCS.

lMocne yctaHoBNeHWs rpynnbl NnacTmaccbl obpasey nogxurawT KM HabnwaawT xapakrep
ropeHusi: ObICTPO 3aropaeTcs UK HET, TOPUT UMK HET, TOPUT TOMbKO B MilaMeHW, KakOBbl LIBET NnaMeHu
(B TOM umcne y ocHoBaHus obpasua) M 3anax NpPOAYKTOB ropeHusi, creunduyeckne ocobeHHOCTU
ropeHusi (NOTpeckMBaHue, MOsiIBNEHME UCKP, CUMBHOW KOMoTWM M Ap.). MHorve xapakTtepHble Mpu3Haku
ropeHunsi Hambornee OTYETNIMBO NPOSBMAIOTCA B MOMEHT MOgXuUraHus obpasLoB, B 3TOT Nepuog crnegyet
OblTb 0COOEHHO BHMUMATENbHbIM.

XapakTepHble OTNUUYUTENbHbIE NPU3HAKN U3genumn

JlnTbe nog AaBneHnem

nosble 1 NSIOCKNE U3[enus C 3epkarnbHbiM BrIECKOM NMOBEPXHOCTU, HANM4YMe CriefoB OT JIMTHUKA,
NOXHble DOKOBLIE LLUBbI, U3rOTAaBNNBAOT U3OENMSA U3 NONUCTUPONA, NONMaTUIEHa, Nonnammaa

OKCTpy3usd

CTEPXHMW, TPyObl, NEHTbl, MMAEHKW, BOSIOKHA, HUTU W Op. U3Oenus pasnuyHoro npoduns u
OOonbLUOK ANWHBI, U3rOTaBNMBAT U3genust U3 nonuatunexa, NBX (BUHUNNAcCT), nonMamMnaos

OKCTpy3na ¢ pasgyBaHveM

NneHKn, OYTbINKK, NakoHbl, KAHUCTPbl M Op. MNofble M3genus, uUMerowmne Ha OOKOBbIX
NMOBEPXHOCTSAX crnedbl OT MECT COeAMHEHUS pa3HbIX YacTeln OPMbl, B HUXKHEN YacTu U3genust nMeeTcs
LIOB (CBapHOW), U3roTaBnMBaOT U3AENMSA N3 NONMITUNEHA

KanangposaHue

NNCTBI, NNIEHKN N U3OENUS N3 HUX, OObIYHO M3 MONMBUHWUIXITOPUAA U NONNITUIEHA, MadKkMe unm
C TUCHEHUEM

lNMHeBMaTU4eckoe hopMoOBaHMeE:

. BakyyMHoe (hopmoBaHue

. BblOyBaHue

o KpynHble M3genusa v getanuy: BaHHbl, PaKOBMHbI, KOpMnyca SLLMKOB, YeMOAAHOB, ABepeWn
XONOAWMBHUKOB U1 T. M., Kpas U3genuin 3aosarneHsbil:

o Nnockue n3genusa U3 BUHUNMNacTa, NofmMcTupona u ero cononMmepos;

o Menkue magenus: xnebHuubl, caxapHuubl M3 nonuMmeTunMeTakpunarta, nonvkapboHarta,
MoONMCTMpPONa 1 ero CornosMMepoB;

o nonble wusgenusa (nyctoTenble), NPEMMyLIECTBEHHO W3 Uennynovaa, vMerluMe Ha

MOBEPXHOCTU LLIOB

N ManeHbKne CKBO3HblE OTBEPCTUS

opsvee wTamnoBaHne

nrockue nsgenuna npocTon, HECNOXHON hopmbl 006bI4HO n3 nonMcTnpona,
nonMMeTUnNMeTakpunaTta unu Lennynouaa, kpas usgenuii octpble

"opsivee npeccoBaHue

TOMNCTOCTEHHbIE M3Oenus K3 eHo- M aMMHONMacTOB MNPOCTOM (POpMbl, 4YacTo uMetloLue
pacluMpeHue K Bepxy, Ha BHELUHEN MOBEPXHOCTU MOXET OblTb PUCYHOK OT NpeccdopMbl, HA HENULIEBOW
CTOPOHE U3AEeNUsa NMEINTCA criebl OT BbiTankuBaHust
3adaHue 3. [1poBeCcTn naeHTUMMKALIMOHHYIO 3KCNEePTU3Y M3EeNnii U3 nnactMacc no obpasuam
Kaxgomy obyvatoLemMycs BblgaeTcs Anst uccnegoBaHusa obpasel, nonvMepa B nepBuYdHon doopme
(obpasen Ne1) n nsgenue ns nnacrmaccel (o6paser, Ne2).
Mpu NnpoBeaeHUn akcnepTM3bl Heo6xoaNMO onpeaenuTb:

HanmeHoBaHue obpasua;

BMA NONMMepa;

HanuuMe NoOpuUCToCTy;

cnocob n3roToBneHus.
WaeHTtndukaumio obpasuos crieqyeT NPpOBOAMTL OPraHoNeNTUYECKUM METOAOM, NPy HEOOXOANMOCTM C
nNpMMEeHeHVeM nynbl, 1 Npobamu Ha ropeHue. [Npy npoBegeHn nccrnegoBaHUn pekoMeHayeTcs
NCronb30oBaTh CNpPaBOYHbIe MaTepuanbsl U METOAMKN, NPUBEAEHHbIE B 3adaHnsx 1 u 2.
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PesynbTaThl U OeHTUMKALMOHHONM 3KCNEePTU3bl OTPa3nTe B OTYETE C yKasaHNeM NPUMEHSIEMbIX METOA0B
N onucaHneM Bcex naeHTUrKaLMOHHbIX NPU3HAKOB Uccneayemblx o6pasuos. CaenaiTe BeIBOA NO
pesyrbTaTtam 3KCnepTu3bl U3genui u3 nractmacc B Buae OTBETOB Ha NOCTaBSIEHHbIE Nepep, SKCNepPToM
BOMPOCHI.

Na6GopaTtopHas pa6oTa 37,38
NaeHTUcuKkaumsa opraHu4Yeckux coequHeHuim

OnbIT 1. Oo0pa3oBanue coJsiei AHWJINHA
Yenosus 8bIMONIHEHUSs pabomoi:
1. Haxopswmecsa B AByx npobupkax GEeH30MHYI0 KUCIOTY M aHUIIMH MOXHO pacno3HaTb MO BHELUHEMY
BUAY. AHUMUH — GecuBeTHas macnsHucTas XKUOKOCTb.
ben3oiinas KHMCJIOTA - OeJsi0e KPHCTAJLUIHYECKOoe BelleCTBO.
2. Haxogswwmecs B AByx npobupkax PeHomnm v M30amurioBbi CNMPT MOXHO Pacno3HaTe MO BHELLUHEMY
Bugy. @PeHon — 0Oenoe  KpucTanmnuyeckoe  BeLECTBO  CO  crneunduyeckum  3amnaxom.
U3oamunoesliii cnupm — JKHMIAKOCTh.
3. Haxopswmecs B AByx npobupkax peHon 1 aHUiMH MOXHO pacno3HaTb Mo BHeLHeMy Buay. ®eHon —
6enoe Kpuctannuyeckoe BELLECTBO co cneunuUyeckum 3anaxom.
AHUMUH — 6ecLBeTHas MacnsHucTas XMOKOCTb.
4. Haxopswwmecsa B AByX Mpobupkax rnokody U GeH30WHY0 KUCMOTY MOXHO pacno3HaTb, pacTBOPWB
Kaxkgoe B xonogHom BOAeE.
BeH3oriHas Kncrota ManopacTeBopuma B XONnogHowm BOJE.
miokosa XOpOLLO pacTBopuma aaxe B XONOAHON BOJE.
5. Haxopswmecs B AByx npobupkax hopManuH n 3TUNOBbIA CNUPT MOXHO pacno3HaTb No peakumn ux ¢
amMMuaYHbIM pacTBOpoM cepebpa.
dopmanuH c HUM pearupyer:

H.CO + 2[Ag(NH;),]JOH — HCOOH + 2Ag| + 4NH31 + H.0,
a aTaHon - HeT.
6. Haxopsilwmecsa B AByx Npobupkax rroKo3y 1 caxapo3y MOXHO pacno3HaTb Npy NOMOLLM aMMUaYHOro
pactBopa rugpokcuaa cepebpa.PacTBop rmokosbl AaT peakumio cepebpsiHoro 3epkana, BbiNagaeT B
ocagok cepebpo.

I—K /D HO O
Vi %

HO—(—H HO—C—H

H— C—OH +2[Ag(NE:):JOH - H—C—OH +

H— (—OH H—L—C}H

H— C—OH H—(—OH
H

+2Agl +4NH, T+ H,0
Pacmeop caxapo3bl 8 peakyur C aMMuadyHbiM pacmeopom audpokcuda cepebpa He ecmyraem.
7. Haxopsawmecs B OByx NpobMpKax YKCYCHYK KWUCIOTY W 3TWUMOBbIA CMPT MOXHO pacno3HaTtb Mo
peakuuu nx c copoi:
2CH;COOH + Na,CO; — 2CH3;COONa + COQT + H,0;
8. Haxogswmecs B gByx npobupkax GEH30MHYI KUCNOTY M (PeHON MOXHO pacrno3HaTb Mpu MOMOLLM
OpomMHoln Bogbl. PeHON BCTynaeT B peakumio ¢ GpomHoM Boaow, obpasys npu 3Tom Oenbii ocagok.

OH OH
@ + 3B — BI\COE/EI +3HBr

beH3solHas Kucroma c bpomHoU sodol He peazupyem.
9. Haxogswmeca B AByx npobupkax FMKo3y W FAMUEPUH MOXHO pacnosdHaTb MO BHELUHEMY BUAay.
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mioko3a - benoe KpucTannuyeckoe BELLECTBO.
MmuuepuH — 6ecysemHas 8s13kasi KUOKOCMb.

KPUTEPUU OLIEHKN
BbINOJIHEHUA NaGopaTOPHbIX 3a4aHWUNA TEKYLLErO KOHTPONA

- oLeHKa «OoTnM4YHO». 3a rnybokoe 1 NonHoe oBnajeHue copepxaHnem yyebHoro matepuana, B
KOTOPOM 00Yy4aloLLMIACs OPUEHTUPYETCS, YMEET NPUBOAUTL NMPUMEPI.

- oueHka «xopowoy». Ecnu obyvamowmitica nonHo ocBoun y4ebHbIi MaTepwan, Bnageet
codepxaHueMm y4yebHOro marepuana, ymeeT MNpuBOAUTbL MpuMepbl. pamMoTHO wu3naraeT OTBET, MO
cofepaHuio 0TBETa, 1 B hopMe 0TBETa MMEIKTCS OTAENMbHBIE HETOYHOCTY.

- OUeHKa «yfoBrneTBopuTenbHO». Ecrnu obydatowmics obHapyXuBaeT 3HaHWSA W MOHMMaHWe
MONOXEHHOro  y4ebHOro martepuana, MNOHATUAHOIO annapaTta, HO u3raraeT WX HEMOSHO,
HenocneaoBaTenbHO, AOMyCKaeT HETOYHOCTU B OnpefeneHny MOHATWIA, He ymeeT [okasaTenbHO
obocHoBaTb CBOU CyXOEeHus.

- OLEHKa «HeyaoBneTBoOpuTenbHO». Ecnu obyvalowmincs nveeTt pa3posHeHHble, beccucTemHble
3HaHWs1, He yMeeT BblAeNsATb MMaBHOEe M BTOPOCTENEHHOE, AONycKaeT OWNbKN B onpeaeneHnm noHATUm,
nckaxkaeT UX CMbICH, 6eCNOPSIA0YHO M HeYBEPEHHO M3naraeT matepuvan.

2.2. MeTogunyeckue YKazaHuda no opraHunsauunu camocTosiTeNIbHOM paﬁoTbl 06yqa|ou.w|xc;|

Llenb camocTosTeneHoW paboTkl: hopMMpoBaHMe y 00yyaoLwmnxcs yMEeHNA U HaBbIKOB B obnactu
XUMUW.

Mpexae, YemM NPUCTYNUTBL K CaMOCTOSITENbHOM paboTe, obyyalolmiica A0MKEH 03HAaKOMUTBLCH C
OCHOBHbIMW MOMEHTamMun paboyen nporpammbl MO AucumnivHe «Xumus», nogobpatb HeobGxooumyto
nuTepaTypy 1 U3y4nTb TEOPETUYECKUE NOMNOXKEHUS ANCLMMNIUHDI.

B xoge camocTodATensHon paboTbl Kaxgomy obyyatoLeMycs pekoMeHAYeTCs NonyynTb 3agaHus
no BceMm BuaaMm paboT, YTO AacT BO3MOXHOCTb OXBaTWUTb BCE TeMbl y4ebHOM ancuunnuHel. [oatomy,
paccMOTpeB U OCMBICIMB BCe 3afaHus, oby4valoMncs CMOXeT O3HaKOMUTBCH C HONbLUMHCTBOM
yrnpaBneH4yeckux npobrem TpaHCNOPTHOrO NPEANPUATUS U C METOA4AMW PELLEHUS 3TUX NpPobnem.

OOyyvatowmncs MoxeT BblOpaTb OAMH M3 BapvaHTOB CaMOCTOSITENIbHOW paboTbl, 3TO sIBNAETCA
obsa3aTenbHbIM YCIIOBMEM OCBOEHUSI y4eBHOro matepuana:

1. Mownck nHpopmaumm

2. NopgroToBka goknaaa;

3. Hanucanwve pedeparta.

4. [MoaroToBKa npeseHTaumnm

[anee npuBedeHbl pasbACHEHUS MO KaxAOMY BMAY CaMOCTOSITENbHOW paboTbl M AaHbl
pekoMeHaaumMm Nno ee BLINOSIHEHMIO, @ Takke TpeboBaHMs K MOArOTOBKE U cAaye oTyeTa U CPOKM caayu
oT4yeTa.

1. Mowck nHdopmaumm.

OaHHbIn BMA camocTosiTensHon paboTbl obydvatowmxca npegnonaraer cbop, obpaboTtky u
npencrtaeneHne MHpopmaumMm No Temam JNEeKUMOHHOro martepuana c 6onee rnybokon npopaboTkon
HEKOTOpbIX BOMPOCOB. BbIMONHEHWE [aHHOrO BWAa CaMOCTOATENbHOW pPaboTbl pekoMeHayeTcst
NpPOBOAMTL B CrieayHoLLel NocneaoBaTenbHOCTU:

- (bopmMupoBaHMe nepedHs BOMPOCOB, HEOOXOAMMbLIX AN OCBELUEHUS B pamKkax BblOpaHHON
TEeMbI;

- paboTa ¢ nMTepaTypHbIMA U APYTMMU MHAOPMAaLMOHHBIMU NCTOYHUKAMU;

- cucTeMaTtun3aums NonyYeHHbIX AaHHbIX;

- MOArOoTOBKa NnaHa goKnaaa;

- NOAroTOBKa Npe3eHTaumm kK goknagy.

2. MNopgroToBka goknaaa.

Mpu nogroToBke Aoknaga Heobxoaumo cobnoaaTte cneayoLlne TpeboBaHus:

- BpEMs AOKNafa He OOIMDKHO NpeBbIwaTb15 MUHYT;

- cnepyert n3beratb OOMbLUOrO KONMYecTBa onpeaeneHnn;

- Ans  HarnsgHoCcTM  NpeAcTaBneHvs paboTbl  criegyeT  Monb30oBaThbCA  crieumanbHbIMK
TEXHUYECKNMU CpeacTBaMu: rpado- U MynbTUMEAMNHBIM NPOEKTOPaMU;

- KONTMYECTBO MIIOCTPALMOHHOIo MaTepuana K JoKnagy He OOIMKHO npeBbiwaTtb10 nMcToB;

- JoKnag OoIMKEeH UMETb JIorMyYeckoe NOCTPOEHUE 1 3aBepLUaTbCs BbiIBOAAaMM Mo padoTe.

BbicTynneHnuns ¢ goknagamm npoxodsaTt Ha NPaKTUYECKUX 3aHATUSIX MO COOTBETCTBYHOLLEN TEME.

3. HanucaHwne pedgeparta

Mpn HanucaHum pedpepata pekomeHayeTcss obpaTuTe 0coboe BHMMaHME Ha €ro CTPYKTYpY,
KOTOpas [AOMKHA packpbiBaTb FOrMYECKyl NOCnefoBaTenbHOCTb paccMaTpvBaeMbiX BOMPOCOB (OT
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obulero k yactHoMy) K uX uYeTkoe wu3noxenue. Kaxgeim pasgen pecdhepata conpoBoOXOaeTCs
HeobX0AMMbIMW PUCYHKaMW, CXeMaMun, Tabnuuamy n CooepXXuT B 3aKMOYeHN KpaTKue BbiBOAbI.

Pecdepatr pomkeH ObiTb BBLINOMHEH Ha OCHOBE aHanu3a nuTepaTypbl OTEYECTBEHHbIX U
3apybexHblx aBTOpPOB, 0O30pOB nepuogudeckon nedvatn, 6ubnuorpaduyecknx UccnegoBaHUN,
WHCTPYKTUBHBLIX M METOAMYECKUX MaTepuanoB MO Teme, 3aKoHoAaTerbHbIX akTOB UM HOPMAaTMBHbIX
OOKYMEHTOB, perynmpyoLLmMX X035IMCTBEHHYIO AeATeNbHOCTb NpeanpuaTus.

CTpyKkTypHO pedbepaT LOIMKEH BKMOYaTh Crieaytolme pasgernbi:

. TUTYNbHbBIN NUCT

. CopepxaHue.

. BBegeHue.

. OCHOBHYI0O YacTb.

. 3aknoyeHne.

. Cn1cok ncnonb3yemon nutepaTypsbl.
. MNpynoxenwne (ecnn Heobxognmo).

CopepxaHue BKMOYaeT HauMeHOBaHWEe BCeX pasgenos, NnoapasgenoB C ykasaHMeM Homepa
HayanbHOW CTpaHWLbI.

Bo BBegeHWnM 06OCHOBBLIBAETCA akTyanbHOCTb TeMbl, OMpefensieTcss ee TeopeTudeckoe U
npakTnyeckoe 3HayeHue, GopMynupytoTcs Lenb 1 3agayn pabotsl. Bo BBeaeHun Takke 0603HavaeTcs
KpaTkoe coaepxaHue paboTbl M OTpaxaeTcsl, MO KaKMM NuTepaTypHbIM UCTOYHMKAM M (DaKTUYECKUM
mMaTepuanam BbinonHeHa paboTta. PekomeHayembii 06bem BBeAEHMSA 2-3 CTpaHULbI.

OcHoBHasa 4YacTb paboTbl NpeAacTaBnsaeT cobow M3NOXeHWe MaTepuana no teme pedepara u
MOXeT BkNtovaTtb 2-3 naparpada. B ato yactn pedepata Takke HeobXoanmo o00OWUTL pasnuyHble
B3rNsdbl Ha Npobremy vnu MeToAbl peLleHns (ecnyM 3TO BO3MOXHO B paMKax KOHKPETHOW TeMmbl) U
N3NOXUTb COOCTBEHHOE MHEHME MO JaHHOMY Bonpocy. O6bem ocHoBHoM yactu 10-15 cTpaHuu,.

B 3aknoyeHMn JomkHbl ObITb npeAcTaBneHbl OCHOBHblE BbIBOAbl W NPEArioXeHUs Mo
paccMmoTpeHHon Teme. O6beM 3aknoyeHnsa 2-3 cTpaHuLbl.

Cnucok nuTepaTypbl [OOSKEH codepXaTb pPacronOXeHHbIn no  andasBuTy nepeyeHb
MCMNOMb30BaHHbLIX B npouecce paboTbl MCTOYHMKOB. CrieqyeT AaBaTbh MOrfHble CBeAeHNS 06 UCTOYHMKE.
MepeyeHb Mcnonb3yemMbiX UCTOYHWKOB MOXET BKMOYAaTb CCbIKM Ha SMNeKTpOHHble agpeca Internet, a
Takke HOpMaTUBHbIE 4OKYMEHTbI M OTYETHOCTL NPeanpuUaTUn.

Pedepat gomkeH ObITb COaH He MO3Xe MOoCrneAHero 3aHATUS no gucuunnuHe. B cnydae, ecnu
pedepar He 3ayTeH, HeobXoaMMO YCTpaHWTb 3amevaHusi. McnpaeneHus cnegyet BbINOMHATL Ha
oTAenbHbIX NUcTax. VicnpaBneHHbI BapnaHT pedepaTa caaeTcs NOBTOPHO BMECTE C MepBOHAYaribHbIM
M CMMCKOM 3aMeyYyaHun npenogaBarernsi.

TpeboBaHuA kK oopmMneHnto 3agaHumn

Hymepauus cTpaHuL HayMHaeTcs CO CTpaHuubl, COAepallen ornasneHve paboTbl, U
npoussoguTca apabckumu uudpamn B NpaBoM BepXHEM Yriy NUcTa. TUTYMbHbBIM NUCT BKMOYaeTcs B
o0Lyl0 Hymepauumio, HO He HymepyeTcsa. B mpunoxeHusax cTpaHuubl He HymepytoTcd. Mnnoctpaumw,
CxeMmbl, rpadukn, Tabnuubl, pacnonoXeHHble Ha OTAEeNbHbIX CTpaHuuax, BKMOYalTcAa B 06Uyt
HyMepaumio cTpaHuu,

TeKkCT OCHOBHOWM 4acTu paboTbl MOXET NoApa3fensTbCA Ha pasgensl U nogpasgensl. Kaxabin
pasfen cnefyet Ha4MHaTb C HOBOW CTaHuubl. Pasgens! v noapasgens! AOMKHbI UMeTb HauMeHoBaHue -
3arorioBKM, B KOTOPLIX KpaTKO OTpaXaeTcs OCHOBHOE coep)kaHue TekcTa. 3arofoBku pasgenos NULLYTCA
CUMMETPUYHO TEKCTY MNPOMUCHbIMK (3arnaBHbiMK) OykBamMuM W BbIOEMAIOTCA KUPHBIM  LUPUGTOM.
3aronoekn nogpasgenos nNuwyTca ¢ ab3aua CTpoYHbIMU ByKBaMu, KpOME NepPBOM — MPOMUCHOW U Takke
BbIOENATCA XUPHbIM WpUdTOoM. COKpalleHHOe HanucaHue CrioB B 3arofioBkax He [oMycKaeTcs.
[MepeHOCHl COB B 3arofioBKax He OOMycKalTcs. TOYKY B KOHLE 3arofioBka He ctaBdAT. Ecnv 3aronosok
cocToUT M3 OBYX M Oonee npeanoXeHwWnW, ux pasgensoT Toukow. [logyepknBaHne 3arofioBKOB He
gonyckaetcd. PacctosHve mexay 3aronoBkamu pasgena (mogpasgena) v nocrnegylowum TeKCTOM
OOJDKHO ObITb PaBHO OOUHAPHOMY MEXCTPOYHOMY MHTepBany (10 MM), @ pacCcTosiHue Mexay 3arosloBKOM
nogpasgena v nocrnegHen CTPOKoW nNpeablgyLlero Tekera — 2-M OAMHapPHbLIM MEXCTPOYHbIM MHTEpBanam
(15 mm).

[okymeHTbl, 6naHku, OTOCHUMKM pasmepoM MeHblle hopmaTa A4 [OMmKHbI OblTb HakneeHbl Ha
CTaHOAPTHbIE NIUCTbLI U CKaHUPOBaHbI.

MocTpoeHue anarpamm OCyLLLECTBIISIETCS C NMOMOLLBLO cneunanbHoro pegakropa Word.

B TekcTte He OOMKHO OblITb PUCYHKOB M Tabnuy 6e3 CCbINOK Ha HUX. PucyHkn v Ttabnuvubl
pacrnonaralTcs B TEKCTE cpa3y MOCE CCbINOK Ha HUX. PUCYHKN JOIMKHBI MMETb MOACHAIOLLYIO Haanuch —
Ha3BaHMe pUCYHKa, koTopas momellaeTtcs nog HuMm. PucyHku obosHavatoTcss cnoBoMm «Puc». Todka B
KOHUE Ha3BaHus He cTaBuTCsA. PUcyHkn crnegyeT HymMepoBaThk NocrnefoBaTtenbHo apabckumm umdpamu B
CKBO3HOM MOpSAKe B npeaenax Bcew paboThbl.

Lindpposon matepman uenecoobpasHo odopmnaTb B Buae Tabnuubl. Kaxxgaa tabnuua gormkHa
NUMeTb 3arofloBOK, KOTOPbIA AOIMKEH OblTb KpaTKMM M OTpaxaTb cogepXmmoe Tabnuubl.

Hap HasBaHveMm cnpasa nuuweTtcs croBo «Tabnuua» € MNopsiAkoBbIM HOMEpOM apabekumm
undpammn B CKBO3HOM MOpsiike B npeaenax BCew KypcoBoW paboTbl. TemaTuyeckuin 3arorioBOK NULLIYT

NO O WN =
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CTPOYHbIMK ByKBaMu, KPOME MepBOM NPOMUCHON. B KOHUE 3aronoBka TOYKY He cTasdAT. Tabnuuy cnegyet
pasmeLllaTtb Tak, YTOObl €e MOXHO ObINo YnTaTh 63 NoBopoTa paboThbl UMK XKe C MOBOPOTOM MO YaCOBOM
ctpenke. Tabnuuy ¢ 6onbWMM KONMYECTBOM CTPOK AONYyCKaeTCs NepeHOoCUTb Ha Apyryto cTpanuuy. MNpwu
nepeHoce Tabnuubl, Ha crneayoLWwen CTpaHuue NOBTOPSIOT ee LWanky M Hag Her nomeLlaloT Hagnucb
«MpoponmxkeHne Tabn.» ¢ ykasaHvem Homepa. Ecnu wanka Tabnuubl rpomo3sgkasi, TO BMECTO Hee C
nepeHeceHHOM YacTu B OTAENbHOW CTPOKE NoMeLLatoT HoMep rpad.

MpunoxeHne ocopMNsSeTCs Kak NpoAOIDKEHUWe OCHOBHOW 4acTu 3ajaHusi, pacrornaraeTcs B
nopsiike NOsIBIIEHUN CCbINOK B TekcTe. Kaxaoe npunoxeHue OOMKHO HauMHATbCs C HOBOW CTpaHUUbl U
UMeTb cofepxaTerbHblA 3arofioBOK, HanevaTaHHbIA XXUPHBbIM WPU@TOM. B npaBoMm BepxHeM yrny nog
3arofioBKOM MpONUCHbIMK BykBamMu nevaTtaeTtcst crioBo «[punoxeHue». Hymepaumsa pasgenos, NMyHKTOB,
Tabnuu B KaXXOOM NPUMOXKEHNN CBOS.

B pesynbTaTe BbINOMHEHNS CAMOCTOSATENbHbIX paboT 0byyalLwUnCcsa AOMKEH 3HaTb:

- KaK COCTaBNSATb KOHCMEKT

- KaK 3anonHATb Tabnuupl

- KaK 3anornHATb CXeMbl

- KaKk genaTb npeseHTaumm

- KaK genaTb NpoekT

OOyyvatowmncs OormKeH BbINOMHUTL paboTy 3a onpegeneHHoe BpeMs. Kaxabii obydatowmiics
nocrne BbINOMHEHUSS paboTbl [OSMKEH NPEeACTaBUTb OTYET O MpogenaHHonm pabote nubo B Buae
KOHcnekTa, Nnbo B BUAE rOTOBOW Mpe3eHTaunm, COCTaBNEHHOW Tabnuupl, CocTaBneHHom cxembl. OTYeT O
npogenaHHon paboTte cregyeT genatb B TeTpagu NS camMoCTosiTENbHbIX paboT. OueHky no
CaMOCTOATENBHOW paboTe CTyOeHT MomnyyaeT, C Y4eTOM CPOKa BbIMONIHEHMS paboThbl, €Cnu: - pacyeThbl
BbIMOMHEHbI NPaBUIIBHO U B MOMHOM OObEMeE; - OTYET BLIMOMHEH B COOTBETCTBMU C TpeboBaHUAMU K
BbINOMHEHNIO CaMOCTOATENBHON paboTbl.

MpumepHasn TemaTtuka pecdepaTtoB no aucumunnuHe «MpaTukym no xummm»

- KoHpeHcauums.

- AHomanum uamyecknx CBOMCTB BOAbI.

- XKugkue kpuctannsl.

- Kopposusi MeTannoB: XMMudeckasi U ariekTpoXmMmyeckasl.

- 3aBMCMMOCTb CKOPOCTW KOPPO3UM OT YCIOBUIA OKpPYKatoLLen cpeapl.

- Knaccudukaums koppo3um MeTansioB No pasnnyHbIM NpuaHakam.

- Cnoco6bl 3almTbl MEeTaNIoB OT KOPPO3UN.

- [lpoun3BoOACTBO YyryHa u ctanu.

- Pornb opraHMyeckon XmMumn B XXM3HW YeroBekKa.

- [pumeHeHne kucnopoacoaepXalmx CoeMHEHUN B KAYECTBE XMMUYECKOTO ChIpPbS.

MNepeyeHb pekoMeHAYyEMbIX Y4eOHbIX nsgaHumn, UHTepHeT-pecypcoB, AONONHUTENbLHOWN
nutepartypsbl

OcHoBHas nuTepartypa
MabpuensH O.C. Xumusa anst npodeccuin n cneunansHOCTEN TEXHUYECKOro npoduns : y4ebHuk / O. C.
MabpuensH, U. T'. OcTtpoymos. - 7-e n3a. ctep. - Mocksa: Magatensckun ueHTp "Akagemums”, 2018. - 272
c., [8]c.

NHTepHeT pecypchl
Bboromonosa N. B. HeopraHuyeckas xumus : yuebHoe nocobue / N.B. Boromonosa. - Mockea : MIHOPA-
M, 2020. - 336 c. : un. - ISBN . - TekcT : anekTpoHHbI. - URL:
https://new.znanium.com/catalog/product/1061490 (naTta obpaiieHms: 08.06.2020). — Pexxum gocTyna:
ONs aBTOpU3. NoNb3oBaTenen.
Babkos A.B. Xumus : yuebHuk / A.B. babkos, T.W. bapabaHosa, B.A. Monkos - M. : TOOTAP-Meana,
2015. - 352 c. - ISBN 978-5-9704-3437-6 - TeKCT : 9NeKTPOHHbIN. -
URL :http://www.studentlibrary.ru/book/ISBN9785970434376.html (nata obpaiieHus: 08.06.2020). —
Pexxum goctyna: ang aBsTopms. nonb3oBaTenen.
Ceyko O.U. Xumus: akcnpecc-kypc noarotoBku k EIS : yuebHoe nocobue / O.U. Ceuko. - 2-e n3g,. -
PoctoB H/[l : ®eHukc, 2016. — 223 c. - ISBN 978-5-222-26173-6 - TeKCT : 3NEKTPOHHbIN. -

URL :http://www.studentlibrary.ru/book/ISBN9785222261736.html (nata obpawieHus: 08.06.2020). —
Pexum goctyna: ans aBTopus. nonb3oBaTenen.

3. MpomexyTo4yHasa (cemecTpoBas) aTTecTauma No Kypcy

3.1. HopmaTuBHasa 6a3a npoBeaeHusi
NPOMEXYyTOYHOM aTTecTaumm oby4arLmnXCcs No pe3ynbTaTaM U3yyeHuUs AUCLUUNINUHBI:
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1) pencrteyoee

«lMonoxeHne o0 TeKywWeM KOHTpOsie YyCneBaemocCTy,
obyvalwwmxca no nporpamMmmam Bbicllero obpasoBaHusa (bOakanaBpuar, cneuynanuteT, MaructpaTtypa) u
cpeaHero npodeccuoHansHoro obpasoaHusa B Prb0OY BO Omckumn FTAY»

MPOMEXYTOYHON aTTecTauum

OCHOBHbIE XapaKTepUCTUKN

I'IpOMe)KyTO‘-IHOﬁ aTTecTauuvu oquarou.wlxcn no uToram n3yvyeHumsa gaucumniinHbl

Llenb npomexyToyHoM

yCTaHOBIE€HNE YPOBHA OOCTUXEHUA KaXOblM O6y‘-IaIOLL|,I/IMCF| uenen u

aTTecTaumm - 3a4a4 obydeHns nNo AaHHOW AUCUMNNUHE
dopmMa NpPOMEXYyTOUYHOM N

ndepeHLMpoBaHHbIA 3a4eT
aTTecTauum - AndepeHLnp

Mecto npoueaypbl Nony4yeHus
3ayéTta B rpachuke y4eOHOro
npouecca

1) yyactTme oOyvaloweroca B mnpoueaype nonyyYyeHus 3adéTa
ocyllecTBnsieTca 3a CYET  y4ebHOro BpeMeHu (TPYyOOEMKOCTH),
OTBEAEHHOIO Ha U3yYeHWe ANCLUMMNIIMHBI

2) npouenypa nposoauTca B pamkax BAPC, Ha nocrnegHen Hepene
cemecTpa

OCHOBHbI€e YCNOBUs NONy4YeHUs
obyvarowmmcs 3a4éTa:

1) obyvarowmica BbINONHWN BCe BuAbl y4ebHom paboThl (BkMoYas
CaMOCTOATENbHYD) U oTyMTancs 06 ux BbLIMOMIHEHUM B CPOKW,
yCTaHOBIEHHbIEe rpadnkoM y4ebHoro npouecca no AUCUMMNIUHE;

2) NPOLEN 3aKMUYNTENBHOE TECTUPOBAHME;

3) noAroToBMN NOSTHOKOMIMIIEKTHOE y4ebHoe NopTdonmo.

Mpouegypa nony4vyeHus 3avéTa -

MeToauyeckue MaTepuanbl,
onpepgensiowme npoueaypbl
OLEeHUBAHUA 3HaHUW, YMEHWMH,
HaBbIKOB:

MpeacraeneHbl B PoHOE OLEHOYHBIX CPEeACTB MO LAHHOW y4eOHOoN
ancuunnuHe

3.2. 3aknountenbHoe TecTupoBaHue no utoram nayy4yeHunda QUCUUNIIUHDbI
Mo wutoram n3yvyeHnda OuMcumniinHbl, o6yqarou.u/|ec;| npoxoaAT 3aKrnk4ynuTeribHoe TeCTUpoBaHUE.

TeCTMDOBaHMe ABNdAeTCcA

dopmoi

KOHTPOI4, HanpaBneHHon Ha npoBepPKy BrnageHuna

TEPMUHONIOrM4eCcKnMmMm annapatom, coBpeMeHHbIMU I/IH(bOpMaLI,I/IOHHbIMVI TEXHONOMIMAMU N KOHKPETHbIMU

3HaHNAMM NO AncuunJinHe.

3.2.1 NoaroToBKa K 3akKnr4vuTenbHOMY TeCTUPOBAHUIO NO UTOoram UsyvdeHmsa QUCUMNNIIUHDbI

TeCTVIpOBaHI/Ie ocyuwlecTtBndeTcaA no BceMm TeMaMm U pasgenam OUCUMNIIUHbI, BKIKO4YasA TeMbl,
BbIHOCUMbIE€ Ha CaMOCTOATESIbHOE U3y4eHune.

Mpoueoypa TECTUPOBaHWA OrpaHM4YeHa

BO BpemMeHun W1 npeagnonaraet MakcumaribHoe

cocpenoTto4yeHue o6yqarou4eroc;| Ha BbINOJIHEHUN TeCTa, coaepXallero HeCKOJIbKO TeCTOBbIX 3agaHun.

3.2.2 LUKAINA U KPUTEPUMN OLLIEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHMA MO UTOraM OCBOEHWUS OUCLIUMNIIUHDI

- OLEeHKa «OTNNYHO» BbICTaBnseTcs obydatowemycd, ecnu nonyvyeHo donee 81% npaBurbHbIX

OTBETOB.

- OLEHKa «XopoLLo» - nony4eHo oT 71 ao 80% npaBunbHbIX OTBETOB.
- OLEHKa «YyAOBMEeTBOPUTENBHO» - NonyyeHo oT 61 0o 70% npaBurbHbIX OTBETOB.
- OLIEHKa «HeyOOoBNEeTBOPUTENBHOY - NOMNy4YeHo MeHee 61% npaBunbHbIX OTBETOB.
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