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CocTaBurtensb:

YUHUTENb XUMUU
l'aan N.E.
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IosicHuTeILHAS 3alIMCKa
Pabouass mporpamma Kypca BHEYPOUHOU NEATEIBHOCTH 'DKCIEPHUMCHTATbHAS XUMHUS
s yaammxcs 8-11 knmaccoB MBOY «HooBosnecerncka COLL» pazpaboTaHa Ha OCHOBE:
-DenepanpHoro 3akoHa «O06 oOpaszoBanuu B Poccuiickoit denepanuu» Ne 273-D3ot
29.12.2012;
-DenepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa O CHOBHOTO 00IIero
o0OpazoBaHus;

[Tporpamma kpyxka «IKCIepUMEHTaJIbHAs XUMH» IMpeaHa3HadyeHa ydamumcs 9-ro Kiacca,
KOTJIa )K€ MMEETCs OTpeeNICHHbIH 00bheM 3HaHUH, TPOU30III0 CMBICIOBOE TIOHIMAaHNE MaTepHaa
U3y4yaeMoro TMpeaMeTra M HeoOXOJAMMO 3aKpeluTh OSTH 3HAHUS Ha OCHOBE MPAKTHYECKOM
nestenbHoCTU. Kype paccuntan Ha 34 yaca B roa (1 yac B Henelo).

Kaxnpii pasmen BKIIOYAaeT KpaTKUK TEOPETUYECKHM Marepual M CHCTEMY 3aJlaHuM,
crnocoOcTByrOUX (HOPMUPOBAHUIO W PA3BUTUIO TaKUX YMEHHH M HABBIKOB Kak. paboTa ¢
y4eOHMKOM W  JIOTIOJIHUTEIBHOW  JUTEpaTypOi, YMEHHWE aHaIW3UpPOBaTh, CPABHUBATS,
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3H, CHCTEMATH3UPOBaTh, 0000IIaTh, J€1aTh BHIBO/IHI,
OCYLIECTBJISITH CaMOKOHTPOJIb M caMoolleHKy. Cucrema 3agaHuil pasHooOpasHa 1o Qopme,
COJICP)KAHUIO ¥ CTENEHH CIIO)KHOCTH M TpeOyeT OT yJammXxcsi AaKTUBHOM MO3HABaTEIbHON
JeSTENbHOCTH.

AKTYaJbHOCTH JaHHOW MPOTPaMMBbI OOYCIOBIIEHA!

- HEOOXOMMOCTBIO COCANHEHHUSI MTPEIMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, YTO SBIISIETCS
BaXHBIM YCJIOBHEM JTsi (JOPMHUPOBAHUS BHYTPEHHEH ydeOHOI MOTHBAIINY;

- BO3MOXXHOCTHIO (DOPMHUPOBAHUS HAINPEAMETHOTO M MEXKIPEJAMETHOTO B3IIISa HA TMPUPOIY
H3y4aeMoro;

- pa3BUTHEM CaMOOOpa30BATEIHLHBIX YMEHHI W HABBIKOB,;

- BOCTPEOOBAHHOCTHIO MOJIYYEHHBIX 3HAHUW B MPAKTUUYECKOW JAEATENTbHOCTH M B Oyayuieil
npodeccum.

[Ipennaraemplii Kypc OpUEHTHPYET ydalIMXCS Ha MOUCKOBYIO NESATENbHOCTH, MPUBHUBAET
KYJIbTYpY NMPOBEICHUS HAYYHOTO 3KCIIEPUMEHTA, JAeT BO3MOXHOCTh YriyOUTh 3HAHUS MO OYEHb
BOXHBIM BONpPOCAaM Kypca XHUMHUH, TIOMOTaeT pedsTaM OMpPENeIuThCS C BBIOOPOM mpodeccuu.
[To3BossieT paclIUpuTh MPEICTaBICHHE YyJalluXcs O CBOMCTBAaX BELIECTB W pe3yibTaTax HX
B3aMMOJICHICTBHUH, 3aKpenuTh U Pa3BUThb HAaBBIKM pabOThl B J1a0OpaTOpUM U  pELICHUs
KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a7a4.

OOyuenue ocymectBisieTcs npu noanepxke LlenTpa oOpa3oBaHus eCTECTBEHHO-HAy4HOI
HanpaBieHHOCTH «Touyka pocTa», KOTOPBIA CO3AaH IS Pa3BUTHS Y 0OYJaIOUIUXCS €CTECTBEHHO-
HAy4HOU, WHPOPMAIMOHHONW TPAMOTHOCTH, (OPMHUPOBAHMS KPUTUYECKOTO U KPEaTUBHOTO
MBIIJICHHS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOUW HAMPaBICHHOCTH, a TaKXkKe Ui
OPaKTHYECKON OTPaOOTKU y4eOHOTO MaTepualia Mo yueOHOMY IpeaMeTy « XUMUsI».

[Ipennaraemelii mMaTepuas, OCBEIIaeT OCHOBHOW Kpyr BOIPOCOB, MOJUIEKAIIUX pa3dbopy,
yCTAaHABJIMBAET JIOTHYECKYI0 MOCIEAOBATEIbHOCTh HW3YYEHHUS Marepuaia, JJaeT BO3MOKHOCTb
yHU(UIUPOBATH IJIaH MPOBEICHUS MPAKTUUECKUX 3aHATUH.

Henbo mpakTUUECKUX 3aHITHH SBIsSETCS MPOpadOTKa TEOPETHUECKOT0 MaTepuana,
NPUBUTHE HABBIKOB COCTABIICHUS XMMHUUYECKUX YPaBHEHUH.

Hein u 3axa4m Kypca

OCHOBHOM LEJbI0 JAaHHOTO Kypca SIBJIIETCS BBEACHUE YYAIIUXCA B JKCIEPUMEHTAIbHYIO
00IIYI0 XUMHIO.
Crpemsich K JOCTHKEHUIO IOCTABIIEHHOM L€ PEIIAOTCs CIECAYIONIUE 3aAa4u:

o Obpa3zoeamenvhvle

o yrIIyOUTh ¥ pacIIMpUTh 3HAHUS yJalluXcs Mo 00mel XUMUH;

o PacKpbITh POJIb SKCIIEPUMEHTA B XUMUH,



o C(bOpMI/IpOBaTL Yy IIKOJIbBHUKOB TMPAKTHYCCKHUEC HABbLIKK, YMCHHC IIPpaBUJIBHO
06paHIaTBC$I C HU3YYCHHBIMHU BCHICCTBAMU, npn60paMI/1, MMPOBOAWUTL HCCIIOKHBIC XUMHUYCCKUC
OIIBITHI.

. Paszsusarowue

o chopMHpOBaTh YMEHHE CpPaBHUBAThH, BBISBISATH CYIIECTBEHHOE, YCTAHABIMBATH
NPUYUHHO-CIICICTBEHHBIC CBS3H, 0000IIaTh M CUCTEMATH3UPOBATH 3HAHUS;

o Pa3BUTH MO3HABATEIbHBIN HHTEPEC YUAIINXCS K XUMUH,

o Pa3BUTh UHAMBUAYATbHbBIC HAKIIOHHOCTH U BO3MOXHOCTH yJalUXCs;

o Pa3BUTh CaMOCTOSITEJIbHYIO TIOMCKOBYIO IESTEIBHOCTD IKOJIBHUKOB,;

o COBEpIICHCTBOBATh YMEHHUSI pabOTaTh C JIUTEPATypOM U CPEIICTBAMU MYJIbTUMEINA.

. Bocnumamenvuvie

o chOpPMHPOBATh Y YYAITUXCS JUATICKTUICCKOE TIOHUMaHUE HAydHOW KapTHHBI MHpPa;

o crocoOCTBOBATh MX WHTEIUICKTYaTbHOMY Pa3BUTHIO, BOCITUTAHUIO HPAaBCTBEHHOCTH,
T'YMaHUCTUYECKUX OTHOIICHUH, TOTOBHOCTH K TPYY;

o MOATOTOBUTH YJAIIMXCA K C/Iaue dK3aMeHa, MOCTYIUICHUIO B BY3;

o MOJATOTOBUTH YJAIIMXCS K CO3HATEIbHOMY U OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO
nyTH,

o Pa3BUTh y4€OHO-KOMMYHUKATHBHBIE YMEHHUSI.

[Iporpamma Kkypca paccumtana Ha ydeHukoB 8-11 ximaccoB wu
NperHa3HayeHa Jjs NpeAnpouIbHONW  MOATOTOBKH U
PO (PEeCcCHOHAIIBHOTO CAMOOTIPEACTICHUS  yJaluXcs c OpHEHTaNuen Ha XUMHUKO-
OuoIorMuecKuit mpo Gub.
IMpopoaxuTeabHOCTh Kypea: 34 gaca (1 yac B Hezemio).
MeTtoab! u (popMbl 00yHeHH
@opMbI MPOBEACHUS 3aHATUN: JIEKLHWs, CEeMHUHap, KOH(EpeHLHUs, MpakTHdeckas padorta.
@opMbl OpraHu3allid paboThl YydallMXCs: WHAMBHIYaJdbHas, (pOHTaNbHAas, TPYNIOBAasi, MapHas.
MeTtoap1 00ydeHHUSI: PETPOYKTUBHBIM, PEKOHCTPYKTUBHBIN, YACTUYHO -TIOMCKOBBIN, TBOPUECKHH.
Kpurepuu 3¢ppekTHBHOCTH peanu3annu NporpaMmbl:
pa3BUTHE NO3HABATEIBHOTO UHTEPECA YJalUXCS;
NOBBIIICHNE Ka4eCTBA 3HAHUS HAa YPOKAX XWMHH B CTapIIMX KJaccax;
NPUMEHEHUE TOJYYEHHBIX 3HAHUN U YMEHUU NPU U3YYEHUH APYTUX IPEIMETOB;
OBJIaJICHHE MOMCKOBBIMHU, TPOOJIEMHBIMU, UCCIEA0BATEIbCKUMH TUIIAMU JESTEILHOCTH.
Ilanupyembl pe3yabTaThl OCBOCHHSI KypPCa M CUCTEMA UX OLEHKH
Jluunocmuoie YYJI.
YMeHue BecTH Juallor Ha OCHOBE PABHOINIPABHBIX OTHOIIEHNWN U B3aUMHOTO YBAKCHUS;
YMeHne KOHCTPYKTUBHO pa3peniaTh KOH(IUKTHI;
YcToiuuBBIi  MO3HABATENbHBIA HMHTEPEC W CTAHOBIEHHE CMBICIOOOpasyomeil  (yHKIuU
M03HABATEJILHOTO MOTHUBA;
['oTOoBHOCTB K BEIOOPY MPOGUIBHOTO 0Opa30BaHMUSL.
Pezynamuenvie YY/I.
CranyatoT cBO# croco0 ASUCTBUS C 3TAJIOHOM,
Canyaror cmoco® M pe3yabTaT CBOUX JIEHCTBUI C 3aJaHHBIM 3TajJOHOM, OOHAPYKUBAIOT
OTKJIOHEHUSI U OTJIMYHUS OT ITAJIOHA;
BHOCAT KOppEKTHBBI U AOTIOJTHEHHS B COCTABJICHHBIE IJIaHBI,
BHOCAT KOppEeKTHBBI M JOMOJHEHHS B CIOCOO CBOMX JEHCTBHII B Cilydae pacXOKICHUS ITAJOHA,
peanbHOTro ACMCTBUS U €ro NPOAYKTa,
BbIAEnsioT 1 0CO3HAIOT TO, YTO YK€ YCBOEHO M YTO €I MOJIEKUT YCBOCHHIO, 0CO3HAIOT KAYECTBO
U YPOBEHb YCBOEHHUS;
Oco3HalT KaueCcTBO ¥ YPOBEHb YCBOCHUS ;
OueHuBaOT JOCTUTHYTBIM pE3YIbTar,;
OnpenensoT NoCIe0BaTENbHOCTb IPOMEXYTOUHBIX LEJIEN ¢ yIE€TOM KOHEYHOI'O PE3YJIbTaTa,;
CocCTaBidIOT IJIaH U MOCIEA0BATENbHOCTD IEUCTBUN;
CraBsT yuyeOHYIO 3a7]auy Ha OCHOBE COOTHECEHUS TOTO, YTO Y)K€ M3BECTHO U YCBOEHO, M TOTO, YTO
€Ill€ HEU3BECTHO



IHo3nasamenvuovie YY/I.
Bb11ensoT KoIMn4ecTBEHHBIE XapaKTEPUCTHKH 00BEKTOB, 3a/laHHbIE CJIOBAMU,
BoccTanaBnuBaoT NpeIMETHYIO CUTYAIMIO, OMHCAHHYIO B 3ajade, MyreM InepedopMyaIrnpoBaHus,
YIPOLICHHOTO TepecKa3a TEKCTa, C BBIACICHHEM TOJBKO CYIIECTBEHHOW Ui PEUICHHs 3a/Jauyd
uH(popManumy,
Brienstor 00001mIeHHBINH CMBICT U (POPMABbHYIO CTPYKTYPY 3a/1a4H;
YMerT 3aMeHITh TEPMUHBI OTIPEICIICHUSIMH;
YMeroT BBIBOIUTD CIIECTBHS U3 MMEIOLIMXCS B YCIIOBUH 3a]]auM JTaHHBIX;
Briensor hopManbHyIO CTPYKTYPY 3a/1a4H;
AHaTM3UPYIOT YCIOBHS U TpeOOBaHMS 3a/1a4H;
BrIipaxkaroT CTpyKTYpy 3a/1aui pa3HbBIMH CPEJICTBAMH;
BEINONHAIOT Onepauy co 3HakaMu 1 CUMBOJIAMU,
BriOuparot, conocTaBisioT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHHMS 3a1a4H;
[IpoBomsT anHamu3 crmocoOOB pemIeHUs 3aJadyd C TOYKH 3pEHUS WX PAlHOHAIBHOCTH U
HSKOHOMHUYHOCTH;
VYMmeroT BeIOUpaTh 00001IEHHBIE CTPATETUH PEIIEHUS 3a]aun
Kommynukamuenvie YY/I.
Obwaromess u 83aUMo0elicmaylom ¢ Napmuepamu no COBMECmHOU 0esameNbHOCmU Ul 0OMeHy
ungopmayuei:
YMEIOT CAylIaTh U CAbIIaTh APYr APYTra;
C moCTaToYHOW MOJIHOTOW M TOYHOCTBIO BBIPKAIOT CBOW MBICIH B COOTBETCTBHH C 33JadaMH M
YCIIOBHSIMU,
AJIEKBAaTHO HCIOJIB3YIOT PEYEBHIE CPENICTBA TS TUCKYCCHU M apTYMEHTAIIMH CBOCH TO3HIINH;
YMerT npeACTaBIsITh KOHKPETHOE COJICpyKaHKe U COOOIIaTh €ro B MICEMEHHOH 1 YCTHOH (hopme;
WHuTepecyroTcst 4y>)KUM MHEHUEM U BBICKA3bIBAIOT CBOE;
Berynaror B amanor, ydacTBYIOT B KOJUIEKTMBHOM OOCYXKAEGHUU MpoOieM, ydaTcsl BIaJeTh
MOHOJIOTHYECKON U JHaIOTHYECKOW (QopMaMu peyd B COOTBETCTBUM C TpaMMaTUYECKUMHU U
CHUHTAKCHYECKUMHU HOPMaMHU POJTHOTO S3bIKA.
Yuamcsa oelicmeosams ¢ yuemom nozuyuu 0py2020 U co21aco8bl8aAmb C80U OCUCMBUSL:
[ToHMMarOT BO3MOXHOCTb Pa3IMYHbIX TOUEK 3PEHHUS, HE COBIAJIAIOIINX C COOCTBEHHOH;
[TposBISAIOT TOTOBHOCTh K OOCYKICHHUIO Pa3HbIX TOUYCK 3pEHHS U BbIPaOOTKe 0Omiel (rpynmnoBoii)
MO3HIINH;
Memanpeomemnpimu pe3yabTaTaMi O0CBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPAMMBI 10
XUMUU SIBISIOTCSA:
1) ucrnosib30BaHNE OCHOBHBIX HHTEIICKTYaIbHBIX ONEpaIiii: opMyIHpOBaHUE THIIOTE3, AaHATH3 U
CHUHTE3, CpaBHEHHE, 0000I1IeHNe, CUCTEeMAaTU3allMsl, BBISIBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH,
MOYCK aHAJIOTOB,;
2) yMeHHe TeHepUPOBATh WICH U OTPEICISITh CPEICTBA, HEOOXOUMBIC IS MX PeaU3allHH;
3) yMeHue OnpeaessTh eI U 3a1aui JeITeIbHOCTH, BRIOMPATh CPECTBA peali3alliy eI |
NPUMEHATH UX HA MPAKTHKE;
4) UCOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB IS [TOJTYYCHUST XUMHYECKON HH(OpMAIIUH.
5)OBnaeHne HaBBIKAMH CaMOCTOSTEILHOTO PUOOPETEHHS HOBBIX 3HAHUM, OpraHUu3aluy yIeOHO it
JEeSITeNbHOCTH, TIOCTAHOBKHU II€TIeH, IUIAaHUPOBAHUSI, CAMOKOHTPOJIA M OILEHKU PE3yIbTaTOB CBOEH
NEeSITeNbHOCTH, YMEHUSIMU NPEABUACTH BO3MOKHBIE PE3YIbTAThl CBOUX JCHCTBHIA;
IIpenmeTHBIE pe3yJbTaThl OCBOECHHS 00y4AKIIUMHCH NPOTPAMMBbI:
yuawuecs: O0JIHCHbL 3HAMb
e (us3MUecKHue BEIUYMHBI M WX EIMHHUIBI M3MepeHus (Macca BeElIecTBa, Macca pacTBOpa,
KOJMYECTBO BEILIECTBAa, 00BEM BEIIECTBA, OOBEM pACTBOpa, OTHOCUTEIbHAs aTOMHas U
MOJISIpHAasi Macchl BEIIECTBA, MAaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA, MaccoBas HOJS
9NIEMEHTOB B COCIMHEHHH, BBIXO/]I BEIIECTBA);
® ypaBHEHUS XUMUYECKUX PEaKIil;
e JUCCOLMAINS, KAaTHOH, aHUOH;
® YHUCIIO YaCTHIl, YUCIIO ABOTaApO;



®  MOJISIPHBIN 00BEM Ta30B;

(bopMynbl I pacueToB Macchl, 00beMa, MACCOBOM [OJH, OTHOCHTEIBHOM IIOTHOCTH,
YHUCJIa AaTOMOB MOJIEKYIL;

CTaHJAPTHBIN IUIAH PELICHUS PACUETHOM XMMHUYECKOH 3a1a4H;

OCHOBHBIE U JIONOJHUTEIbHBIE CLIOCOOBI PEILICHHS] XUMUYECKUX 3a/1a4;

rpaduUecKuil METOT PELICHUSI XUMHUECKUX 3a1a4,

3uath [ITh B kabunere Xumum.

yuawuecs 00ICHbL YMemb.

® TIPOM3BOJHUTH M3MepeHHs (00beMa pacTBOpa ¢ MOMOMLIBI0 MEPHOU MOCYbI, IUIOTHOCTH PACTBOPA
C NOMOIIBIO apeoMeTpa); FOTOBUTH DPACTBOPBHI C 33aJaHHOM MacCOBOW J0JIEH pPacTBOPEHHOIO
BEIIECTBA; ONPENENATh MacCOBYIO JJOJIO pacTBOpeHHOTro BemiecTBa (%) Ui pacTBOPOB KUCIOT M
menode Mo TaONWYHBIM 3HAUEHUSIM MX IUIOTHOCTEH; IUIaHWPOBaTh, MOJATOTaBIMBATh U
NPOBOJUTH  NPOCTEHUIINE XUMHUYECKHE OKCIHEPUMEHTBI, CBS3aHHBIE C  PacCTBOPEHHUEM,
¢GuIbTpOoBaHUEM, BBINAPHBAHUEM BELIECTB, IMPOMBIBAHHUEM U CYIIKOW OCAJIKOB; MOJIY4EHUEM U
B3aMMO/JICICTBUEM BEIIECTB, OTHOCSIIUXCS K OCHOBHBIM KJaccaM HEOPraHMYEeCKUX COEANHEHH;
OTpeCICHNEM HEOPraHMYEeCKHX BELIECTB B WHAWBHUIYaJIbHBIX pPacTBOpax OSTHUX BEIIECTB;
OCYIIECTBICHUEM LENOYKHU NPEBPAIEHUA HEOPTAHNYECKUX COCANHEHUH;

® [IPOM3BOJUTH DPACUYET OMNpPENENCHUS MacChl W MacCOBOM [JOJM PacTBOPEHHOIO BEIIECTBA B
pacTBOp, MOJYIEHHOM pa3HBIMHU crioco0aMu (pacTBOPEHHEM BEIIECTBA B BOJIE, CMEIIMBaHHEM
pacTBOPOB pa3HON KOHIIEHTpaluy, pa30aBiIeHHEM U KOHIIEHTPUPOBAHUEM PacTBOpPA);

® JICII0JTh30BaTh MPUOOPETEHBI 3HAHUS M YMEHUS B MPAKTHUECKOU JESITETbHOCTH M MOBCETHEBHOM
KU3HU C TIeJIbI0. 0€30mMacHOTO OOpalleHusi C BEIEeCTBAaMH M MaTepHallaMH; SKOJOTHYECKU
IPaMOTHOTO TIOBEJCHHS B OKpYXKalOUmeld cpene, OIEHKA BIUSHUS XUMHYECKOTO 3arpsi3HCHHS
OKpYKaIOIel cpefibl Ha OpraHU3M YeJIOBEKa, KPUTHUUECKOW OIeHKH WH(OpMaIuu O BEIIecTBaX,

UCIOJIB3YEMBIX B OBITY; IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTPALIHH .

TemaTnueckui mjian

Ne TeMa pasjesa KOJIHYe | Teopus NPAKTHKA
/i CTBO
4acoB
1 Baenenue 1 1 -
MeToAsl OYHCTKH BEIECTB 2 )
CrniocoObl MoTy4eHHsI HEOPraHUYECKUX BELIECTB U 8 4 4

HX CBOWCTBa

4 OKUCIUTETHLHO-BOCCTAHOBUTEIBLHBIEC MPOLIECCHI U UX 3 15 15
NPUMEHEHHUE B aHAIIN3E

5 PacTBOpBI U cIOCOOBI KX MPUTOTOBICHUS 6 3 3

6. OCHOBBI KaUeCTBEHHOI'O aHAIN3a 13 7,5 5,5

7. OKCIIEpUMEHTAIbHOE PEIICHUE 3a1a4 1 - 1
Hroro: 34 19 15

TeMmaTnueckoe INIAHUPOBAHHUE




Ne Tema ypoxka BCErO0 | TEOPU | IpaKTW | JaTa | Jara | BOCIIMTATEIIbHBIN
4acoB | s Ka wiad | GpakT | KOMOOHEHT
1.BBEJIEHUE (14)

1 Texnuka 6e3omacHocTy mpu | 1 1 - Bocnuranue
NPOBEJCHUH JTA00PATOPHBIX YMEHHUS
U TIPaKTHYECKUX PadoT. 0e30macHoOro

oOpameHus c
BEII[ECTBAMHU u
Marepuaiamu
2. METOJbl OYUCTKHN BEHIECTB (24)
OuucTKa BELIECTB. 1 1 - -OopmupoBaHue

2 OunbTpoBaHUE, MIPAKTUYECKUX
BBINIAPUBAHUE, CYIIIKA YMEHU I
BemnrecTB. OUnCTKA YEPHUIT -Bocnuranue
agcopOmueit. Paznenenue WHTEpeca K XUMHUH
CMECH TJIMHBI ¥ METHOTO
Kyrnopoca

3 | BemmapuBanwue conm u3 1 1 -
pactBopa. [lonyuenne u
JeKaHTanus cymnbdara
Oapusi.

3. CHOCOBBI TOJTYYEHUSI HEOPTAHUYECKHX BEHIECTB U UX CBOUCTBA
(84)

4 OO0mue crocoOsl | 1 0,5 0,5 - Bocnuranue
NOJTY4EHHS METAJLIOB. YMEHUS
[Tonydyenue METAJJIOB 6e301acHOTro
peakuueil 3amemeHus U3 oOparieHus c
pacTBOPOB COJIEH. BELIECTBAMHU U

5 [Tonydenue kuciaopoaa 1 0,5 0,5 Marepuasamu
Pa3noKEeHUEM NEPEKUCH
BOJIOPOJ1A. - ®opMupoBaHue

6 Ilonyuenue Bogopoaa. 1 0,5 0,9 MPaKTUIECKUX

4 IlonyueHnue okcuga mequ u | 1 05 05 YMEHHI
YIJIEKUCIIOTO ra3a
Pa3IoKEeHUEM MaJlaxuTa.

8 OO01ue crnocoOsl 1 0,5 0,5
MOJIYYE€HHsI OCHOBAHUU.

[Tonyuenue
HEpacTBOPUMBIX OCHOBaHHI
U UX CBOICTBA.
AmboTepHbIE OCHOBaHHUS

Y O0mas XapaKTepuCTHKa 1 U,o U,o
Croco0OB MOJTy4EeHUS
KHUCJIOT. CEPHOM, COJISTHOWH,
a30THOH,

(bochopHOi KpeMHUEBOH

10 [ OO0mue criocoObI 1 U,0 U,0

MOJYYEHHUSI COJIEM.
[Tonyyenue coien
peaxiueit oOMeHa Mex Iy

KUCIOTON U OKCHJIOM.

1T | 3y4eHne MUHEpaJIbHbIX T 0,5 0,5
yaoOpenuii




4. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE NMpoHECCHI U UX IPUMEHECHUEC B aHAJIN3EC (3‘1)

12 | Usyuyenue okucnurenpHo— | 1 0,5 0,5 [Tpuobperenune
BOCCTAaHOBUTEJILHBIX CBOUCT 3HaHUU U YMECHUN B
NepMaHraHara Kajuus u MPAKTHYECKO U
NEePEKUCH BOJIOPOIa NEATENbHOCTH |

13 | OkucrneHne HOHOB XpoMa 1 0,5 0,5 MIOBCETHEBHOI
(1) mepoxcumom Boopo 1a KU3HU

14 | OxucieHue KOHOB Xpoma 1 0,5 0,5
(1) mepmaHranaToM Kaus
B KHCJION cpefe

5.PACTBOPBI U CITIOCOBbI UX MTPUTOTOBJIEHUS (6 yacos)

15 | IIpuroToBnenue pacteopa c | 1 1 - -dopmupoBanue
3aJIaHHO U MOJISIPHOU YMEHUS
KOHIICHTpAIHEH MIPUTOTOBJICHUS

16 | Onpenenenue pH |1 1 - pacTBOpOB
pacTBOpOB  C  MOMOIIBIO 3aaHHO
WHIUKATOpa KOHIICHTPAIIUH.

17 | ObpazoBanue u|l 1 - -Bocnuranue
pacTBopeHHe OCaIKOB YMCHHA

18 | DkcnepuMeHTAIbHOE - 6e301macHOTO

19 | OCYHIECTBIICHHUE 1 - 1 oOpameHus c

20 | MPEBpAIICHUA  PasIUYHBIX [ ] - 1 BCIICCTBAMHM u
KJIaCCOB  COEIOUHEHUHA B MarepruaaMu
pacTBopax

6. OCHOBbI KAUECTBEHHOI'O AHAJIU3A (134 )

21 | OcHOBHBIC TPUHIIMIIBI 1 1 -

KaueCTBEHHOTO aHaJIM3a.
JpoOHBI U CUCTEMHBIHN
aHau3.

22 | OOHapyKeHHe KaTHOHOB 1 1 0,5 0,5 --Bocnouranue
AQHAJIUTUYECKOU TPYIIIbI YMEHUS
(Na*,K*,NH4"). 0€3011aCHOTO

23 | OOHapyxeHHEe HOHOB 1 1 - oOpamieHus c
aMMOHHMS CPE/IU BBIIaHHBIX BElIECTBAMHU u
couieit MaTepuaiamu

24 | OOHapyxXeHuE KaTHOHOB 2 1 0,0 0,0
aQHAIUTUYECKOU TPYIIIBI
(Ag+ ,Pb?").

25 | OOHapyxeHHE KaTUOHOB 3 1 0,5 0,5
aQHAIUTUYECKOU TPYIIIBI
( Ca**,Ba?"). Onpenenenue
HKECTKOCTH BOJIbI

26 | ObHapyxenue katuoHoB 4 |1 0,5 0,5
aHaIuT. TPYIIIBI
(APt Cr3* Zn?).

27 | ObHapyxeHue KaTHOHOB S5 | 1 0,5 0,5
HAJIUTUYECKOH TPYIIIBI
(Fez+,Fe3+,Mn2+,Mg2+).

28 | KauecTBeHHBIN aHaIn3 1 0,5 0,5 Bocnouranue
KENe30CoAepKaIInX YMEHUS
JIEKapCTBEHHBIX MpemnapaToB UCII0JIb30BaTh




29 | ObHapyxeHHE KATHOHOB 6 1 0,5 0,5 MOJTy4CHHBIC

AQHAJIUTUYECKOW IPYIIIbI 3HAHUA B
(Co™ ,Cu® Ni#* ,Cd*™). TIPaKTHKe.
30 | Kimaccudukanus aHuOHOB 1 0,5 0,5

Ha aHAIUTHUYECKUE TPYIIIIHL.
OOHapyxeHre aHHOHOB
laHanUTUYECKOH rPyMIIbI
(S04%,503%,5203%,CO*
PO

31 | BzaumoneiictBue cynbdar- | 1 0,5 0,5
HOHOB C IPYIIIOBBIM
pearenToM 1 pocdaT-HOHOB
C TPYIIOBBIM PEareHTOM

32 | Obnapyxenne anuoHoB 2 |1 0,5 0,5
ananut. tpynnsl (CI,Br- I~
,S%).

33 | OOHapyxeHHEe aHUOHOB 3 1 0,5 0,5

AHAJIUTUYECKOW IPYIIIbI
(NOs™,MnO4~,CH3COO").

7. DKcnepuMeHTaIbHOe pemteHue 3aga4(14)

34 | DxcrepuMeHTaIbHOE 1 - 1 Bocnuranue
penieHue 3aaaq moTpeOHOCTH
B MPaKTHIECCKOM
WCIIO0JIb30 BaHUHT

3HAHUH 10 XUMHHU

OcHoBHoOe cojiep:KaHie NPOTPaMMBbI

Beenenue (1 4)

HayuHblif 5KCIIiepMMEHT M €ro poJib B NMO3HAHUU. TexHHKa 0e301acHOCTH MPH MPOBEACHUH
1a00paTopHbIX U MpakTHueckux paboT. [IpaBmia okazaHus mepBOl MEAWLMHCKONW MOMOIIU IpPH
0’KOTax U OTPaBJICHUSAX XMMHUYECKMMHU peakTuBamu. JlaboparopHoe o60pynoBaHUH. XUMHUUECKUE
PEaKTHBBI.

Hemoncmpayuu. Antedka KaOMHETa XUMUU. XHUMHUYECKHE PEAKTUBBI U J1abopaTOpHOE
000pyI0BaHUY.

IIpaxmUueckue pabomoi
N3mepenre 00beMOB BOIbI C MOMOIIBI0 MEPHOH TIOCY/IBI.
2.MeTtoabl 0YMCTKH BelecTB(24aca)
OcHoBHbIE CTIOCOOBI pa3/ieleHus] CMeceil: HaMarHu4uBaHue, (pUIbTpoBaHKE, BHIIAPUBAHHE,
yIIapUBaHKE, KPUCTAIUIU3ALIUA.
OuncTKa 3arps3HEHHON NOBAPEHHOU COJIH.
3.Cnoco0bl MoJiy4eHns HeOPraHMYECKHX BEeeCTB M HX cBoiicTBa (8 u)

OCHOBHBIE CBOWCTBa BAXKHEHIIMX KJIACCOB HEOPraHMYECKUX COEAMHEHUH. 3HAKOMCTBO C
o0OpasiaMu OKCHJIOB, KHCIIOT, OCHOBaHHMH U couieil. Pacmo3naBanue ocHoBaHuil. Pacmo3naBaHue
KUCIIOT. ['maposns3 coneil.

IIpaxmUueckue pabomoi

OO6me crnocoObl TMOMydeHUs: MeTauioB. [lomyueHue MeTayuioB peakiued 3aMenieHus W3
pacTBOPOB COJIEH;

[Tonyuenue kuciopoa pa3noKeHneM NEPEKUCH BOIOPOa,;

[Tonyuenue Bogopona;

[Tonydyenne okcuaa MeIU U YIIEKUCIOTO ra3a pa3iokKeHUEM MaJIaxuTa;




[TonyyeHre HEpaCTBOPUMBIX OCHOBAHUM M UX CBOMCTBA;

OOmasi XapakTepHCTHKAa CIOCOOOB TMOJIYdCHHS] KHUCJIOT: CEpPHOM, COJISTHOW, a30THOWH,
¢dochopHOIT KPeMHUEBOH;

O6mme crnocoOwl mosrydeHust coseit. [lomydeHue conei peakuueid 0OMeHa MEXKIy KUCIOTOH U
OKCHUJIOM,;

N3yuenne MuHEpanbHBIX Y100peHuit

4.0KUCANTETHLHO-BOCCTAHOBUTEIbHBIE MPOILECCHI H HX MpUMeHeHue B aHaau3e (3 )

OKHCIUTENBHO - BOCCTAHOBUTENbHbIE (DYHKIIMM BEIIECTB U HAIIPaBICHHUE OKHUCIUTEIbHO -
BOCCTAHOBUTENBHBIX peakiuil. Oxuciautens. BoccranoBurens. CraHgapTHbIE 3JIEKTPOIHBIE
noTeHuuanbsl. Paa  cTaHAapTHBIX 3JEKTPOJHBIX MOTEHLUANIOB. 3aBUCHUMOCTb 3JIEKTPOJHOTO
HNOTEHLHaNa OT IPUPOJIbl PEArHPYIOLIUX BELIECTB, OT UX KOHIIEHTpAIMH, TemnepaTypsl, pH cpenpt,
PacTBOPUMOCTH, IPUCYTCTBUS B CUCTEME KOMILIEKCOOOpa3oBaTelsl.

IIpaxmUuueckue pabomei

OKHCIUTENbHO - BOCCTAHOBHUTEIbHBIE CBOMCTBA I€pMaHraHaTa Kajlusg C  IEPOKCUIOM
BOJIOPO /I,

Oxwucnenre nouos xpoma (1) mepokcumaom Bo0poaa;

Oxkucienne noHoB xpoMa (111) mnepmanranatoM Kanusi B KUCIO# cpenie

5.PacTBOpBI U cIOCOOBI X NPUTOTOBJIeHHUsI (6 YacoB)

3HaueHHE PACTBOPOB B XHMHUYECKOM OJKcrepuMeHTe. [loHATHE WCTHUHHOTO pacTBOpA.
[IpaBuna mpuUroTOBIEHUS PACTBOPOB. TEXHOXMMHUYECKHUE BECHI M TIpaBUJIa B3BEIIMBAHUS TBEPIBIX
BEIIECTB.

MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA B pacTBope. PacueT u mpuroToBiIeHNE pacTBopa ¢
OMpPEACICHHON MacCOBO 0JIEl PAaCTBOPEHHOTO BEIIECTBA.

Omnpenenenne 0O0bEMOB PAaCTBOPOB C MOMOIIBI0 MEPHOW MOCYJbI M TUIOTHOCTH PAaCTBOPOB
HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 apeoMerpa. TaOiuilbl MJIOTHOCTEH PACTBOPOB KUCIOT U
mienoyeit. Pacder Macchl paCTBOPEHHOT'O BENIECTBA O M3BECTHOM IUIOTHOCTH, OOBEMY M MAacCCOBOM
JI0JIE PAaCTBOPEHHOTO BEIIECTBA.

JlemoHcTpanuu. XHWMHYECKas IMOCyaa JUIS [PUTOTOBJIICHUS pacTBOpPOB  (CTaKaHHI,
KOHMYECKHE KOJIObI, MEpHbIC NHJIWHIPHI, MEPHbIC KOJOBI, CTEKJISHHBI MaJOYKH, CTCKISIHHBIC
BOPOHKH H T.11.). TEXHOXUMHUYECKUE BECHI, pasHOBeCkl. Habop apeomMeTpoB.

Jlemoncmpayuonnoviti  s3xcnepumenm. OnpenesieHUEe IUJIOTHOCTH pPacTBOpa C MOMOIIbIO
apeometpa. OnpeneneHrue KOHIEHTPAIUA PACTBOPOB KUCIOT M OCHOBAHHMMA C TIOMOIIBIO TaOIHUIIBI
«MaccoBast 10Ji1 pacTBOPEHHOro BemiectBa (B %) M INIOTHOCTH PAacTBOPOB KHCIOT M OCHOBAHHI
mpu 20° C». VBennueHHe KOHIEHTPAllMH pacTBOPAa TUAPOKCHIA HATPUS NpU J00aBICHHH
JIOTIOJTHUTEJILHOTO KOJIMYECTBA III€JI0OYM B PaACTBOP, MPOBEPKA H3MEHEHHUS KOHIICHTPAIMH C
MOMOIIbI0 apeOMeTpa. YMEHbIIEHNE KOHIIEHTpAllUU TMJIPOKCHAA HATPUsl B PACTBOPE 3a CYET €ro
pasz0aBieHus, MPOBEPKA U3MEHEHHS KOHIIEHTPAIMH C IIOMOIIBI0 apeoMeTpa.

IIpaxmUueckue pabomoi
B3BemuBanue xmopuaa HaTpus HA TEXHOJOTHMYECKUX Becax. [IpuroroBnenue pactBopa

XJOpHJa HATpUsl C 3aJaHHOM MaccoBoW noJieil conmu B pactBope. Ompenenenue oObema pacTBopa
XJIOpUAAa HATpHs ¢ MOMOUIbI0 apeoMerpa. OmpeneneHue MaccOBOM JOJIM KHCIOT M IIEJIOYed B
pacTBOpax MO 3HAYEHUSIM UX IUIOTHOCTEH ¢ MOMOLIbI0 TaOnuibl «MaccoBasi 10l paCTBOPEHHOTO
BemecTa (B %) M IUIOTHOCTH pacTBOPOB KMCIOT M ocHoBauuii mpu 20° C». CwmemmuBanue
pacTBOPOB XJIOPHAA HATpUS pa3INYHONM KOHLEHTpAalMd M pacdyeT MacCOBOM JONM COJIM B
HOJIY4EHHOM PacTBOPE.

6.0cHOBBI Ka4yecTBeHHOT0 aHaym3a (13 u)



IlonaTne KadecTBEHHOW peakuuu. KadecTBeHHbIE pPEAKUUM HA KAaTUOHbI MU AHHMOHBI.
Onpenenenue BELECTB ¢ NOMOIIbIO TaOJIULbI PACTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U COJIEH B BOJE,
XapaKTepUCTUKU BUAMMBIX H3MEHEHHH mpoueccoB. Kimaccudukanus anmonoB. OOHapyxkeHHE
KaTHOHOB  (KHUCIIOTHO-ILEIOYHOM  METOJ  KAa4eCTBEHHOro  aHanu3a). KaruoHbl  mepBoii
aHaIUTU4YeCKOW rpynnbl. KaTHoHBI BTOPOM aHaIWTU4YeCKOW rpynnbl. KaTuoHbl TpeThen
aHAIUTUYECKOW rpynnbl. KaruoHel 4eTBEPTOM aHaIUTHYECKOM rpynnbl. KaTHOHBI IATOM
aHanuTHuueckoi rpynmbl. Karnonsl mecToil aHanuthyeckod rpymmbl. OOHapyXeHHE  HOHOB.
AHMOHBI NEPBOM aHAJIUTUYECKOW Tpynmbl. AHMOHBI BTOPOW aAHAJIUTUYECKOW TpyHIbl. AHHUOHBI
TPEThEH AHAIUTUYECKOW IPYIIIIBI.

Onpenenenue HEOPraHUYECKUX BEIIECTB, HAXOJAIMXCA B Pa3HbIX CKISHKax 0€3 ATUKETOK,
0e3 WCHOJb30BAHUS JOTMOJHHUTENBHBIX peakTHBOB. OCyIECTBIEHUE IIETIOYKH IPEBPALICHUS
HEOPraHUYECKUX BELIECTB.

Hemoncmpayuonnuiii sxcnepumenm. Vnentudukanus pactBopoB cyiabdara skemeza (1),
cynbara meau (I1), xmopuaa anroMuHUs, HATpaTa cepedpa C MOMOIIBI0 PACTBOPOB THAPOKCHIA
HaTpus. MnenTudukanus pacTBOpOB XJopuja Harpus, Moauna kanus, (ocdara HaTpus, HUTpaTa
KaJIbIHs C TIOMOIbIO pacTBOpa HUTpaTa cepedpa U a30THOW KHUCIIOTHI.

Ipaxmuueckue pabomboi.

KauecTtBeHHble peakiuy Ha HanOoJiee BaXKHbIe KATHOHBI M AHUOHBI.

O6Hnapyxenue katioHoB 1 ananuruueckoit rpynmsl (Na*,K*,NHs").  OGHapyxeHHe KAaTHOHOB 2
aHanuTHdeckoi rpymmsr (Ag*,Pb?t).

O6HapyXeHre KaTHOHOB 3 aHamuTHdeckoi rpymmsl ( Ca?*,Ba?"). OGHapyxeHne
KaTHOHOB 4 anamuTHaeckoit rpynmsr (AP Cré* zZn?*), OGHapyxeHHe KaTHOHOB 5
aHanuTHdeckoit rpymmsl (Fe*,Fed* Mn?*, Mg?).

O6HapyXKeHre KaTHOHOB 6 aHamuTHdeckoi rpymmsl (Co?* ,Cu?* \Ni?* ,Cd?*).

AHanu3 cMecH KaTHOHOB BCEX aHAJIUTUUYECKUX TPYIIT .

O6HapyxkeHne aHHOHOB |aHanuTHueckoit rpymmsl (SO4%,S03%,5203%, CO3%,PO4™).
O6HapyXeHne aHHOHOB 2 aHamuTHYeckoi rpymmsl (CI,Br,17,5%7). OOHapyKeHHe
annoHoB 3 aHanutndeckoi rpymmsl (NOs,MnO4’, CH3COO™).

7.9KcnepuMeHTaIbHOE pemienne 3axa4 (14)
DKcIepUMEHTaIbHOE PellIeHue 3a7a4. BoInoiHeHne HIMBUTyalIbHBIX UCCIIEI0BATEIbCKUX
MNPOEKTOB. 3alUTa MPOEKTHHIX PaboT.

TpeOoBaHUS K YPOBHIO NOATOTOBKH y4AIIHXCS

Yyanmecs 101KHbI 3HATL .

o YTO TaKO€ HAyYHOE KCCICJOBAaHNE, BHUJAbI HAYYHO — HCCIICAOBATEILCKUX pPabOT
(pedepaTuBHas], MpaKTHYECKAsl, OMBITHO — SKCIIEPUMEHTAJIbHAS);

o BHUJIbI U 9TAIBI POBEICHUS SKCIIEPUMEHTa, CITOCOOBI 0(POPMIIEHHS €r0 Pe3yJIbTaToB,;

o OCHOBHBIC 33[1a4¥ U YCJIOBHS TPOBEJACHUS HAOIIOCHHUS 3@ SKCIIEPUMEHTOM;

o TEXHHKY 0€30MacHOCTH ¥ TpaBWia pabOThl € XUMHYCCKHMH BEIIECCTBAMH U
000pyI0BaHUEM.

Yuanmecs 10JKHbI YMETh:

®  OpraHM30BBIBAThH U MPOBOUTH MCCIICIOBAHKE;

e (dopMyrupoBaTh NETWM M 33aJayd HMCCICIOBAHWS, BBIJBUTaTh THUIOTE3Y, OOOCHOBHIBATH
aKTyaJbHOCTh TEMbI HCCIICIOBAHUS;

IUIAHUPOBATh, TPOBOJMTH M OTIUCHIBATH HAOIOICHMS,

OTOMpaTh U UCIOJIL30BaTh TCOPETHUCCKIE 3HAHUS;

CpaBHUBATh U aHATM3UPOBATh MOJIYUCHHBIE PE3YIbTAThI, (POPMYIUPOBATH BBIBO/IBI;

0(hOPMIIATH PE3yIIbTaThl UCCIICIOBAHUS,

NpaBWIBHO 00pAIaThCs C M3BECTHBIMH PEAKTUBAMH UM 00OPYIOBaHUEM, COOJIIOAAThH MpaBUIia
0€30MacHOCTH TPY/Aa;



1.
2.

® JIPUMCHIATH IIOJIYYCHHBIC 3HAHUSA HA IIPAKTHUKE,

®opMBbI KOHTPOJISI 1 KPUTEPUH OLEHKH

Texywuti Konmpoib TEOPETUUECKONW YaCTU OCYIIECTBISETCS IYTEM YCTHOTO OIpOCa, MPOBEPKU
JIOMAITHUX 3aJaHud, JTUIAKTHYECKOTO MaTepualia, IOJrOTOBJICHHOTO YyduTeneM (KapTOYKH).
[IpakTuueckue pabOTHI MPOBOIATCS MapaJUIENbHO C TEOPHEH W CHOCOOCTBYIOT 3aKPEIICHUIO
NOJIYdEHHBIX 3HaHMH. Meroauka NpPOBEACHUSI NPAKTUUECKUX 3aHITHM JIOJDKHA IOCTENEHHO
NPUYUUTh yJalllUXcsd K CaMOCTOATEIbHOW MpopaboTKe Marepuaia Mo y4eOHHMKaM, KOHCIIEKTaM, a
TaK)Xe€ MOJATOTOBUTH IIKOJIBHUKOB K 00Y4E€HUIO KYpCOB XUMUU B BY3€, TEXHUKYME, KOJUIEIDKE U T.JI.
B nmaHHOM Kypce NpPOMEXYTOYHBIH KOHTPOJb JIOCTM)KEHHUH  SBISETCS HMHCTPYMEHTOM
H0JIOKUTENIBHON MOTHBALMKM U CBOEBPEMEHHON KOPPEKIIUHU PA0OThI yJAIIUXCS U YUUTEIS.

B kadectBe GopM npomescymounozo KOHmMpoasi pEKOMEHIYeTCsl UCIIOIb30BaTh pedepaTsl,
a Takke HaONIOAEHWE AKTHMBHOCTH YJallMXCsi Ha 3aHATUM, AaHaJIU3 TBOPYECKUX U
UCCIIEZIOBATENIbCKUX pabor, Oecenbl c y4alumMucs u ux POIUTENSIMU.

HUmoecoevli konmpons: IPE3EHTAIMA TBOPUYECKUX M HCCIIEIOBATEIBCKUX PadboT
[lenecooOpa3Ho MPOBOIUTH UTOTOBYIO ATTECTALIMIO IO PE3yJIbTaTaM U3ydeHHs Kypca
B BHJIE UTOTOBOM KOH(EPEHIIHH.

Oyenusanue 00CmMuUNCeHUU Y4AUUXCSL.

Huzkuil ypoBeHb: YAOBIETBOPUTENIbHOE BIAJEHUE TEOpETUYECKON HHpopManuen 1o
TeMaM Kypca, YMEHHE MO0JIb30BaThCs JUTEPATypOl MpU MOATOTOBKE COOOIIEHUH, AIeMEHTapHbIE
OpeJCTaBlIeHUs 00 MCCIEeN0OBaTeIbCKOW JesTeIbHOCTH, IacCUBHOE YydacTHE B MPAKTHUECKON
NesITeTbHOCTH.

CpenHuil ypoBeHb: JOCTATOYHO XOpOIIEe BIAJCHHE TEOPETUYECKON HHpopMaIuen mno
KypCy, YMEHHE CHUCTeMaTH3MpOBaTh U TOA0MpaTh HEOOXOAMMYIO JHMTEpaTypy, MpPOBOAUTH
NPAaKTHYECKH OKCIEPUMEHT, HUMETh TMpejAcTaBieHHe 00 y4eOHO — HCCIIeoBaTeNbCKOI
NESATENbHOCTH, yJaCTHE B KOHKYPCAX, BBICTaBKAaX, OPraHNU3alui U MPOBEACHUN MEPOTIPUATHN.

Bricokmii ypoBeHb. CBOOOJHOE BIIAJCHUE TEOPETUYECKOW HH(pOpMaNKMe 1o Kypcy,
YMEHHUE aHaJIW3UpOBATh JINTEPATypHbIE HWCTOYHWKM W JAHHBIE HCCIENOBAaHUNM U OMNPOCOB,
BBISIBIISITH NPUYMHBI,  NOAOMpaTh  METOAbl  HCCIEAOBAHMS,  MPOBOOUTH  y4yeOHO — —
HCCJIEI0BATENbCKYIO ACSITENIBHOCTh, AKTUBHO NPUHMMAaTh y4aCTHE B MEPOIPHUATHAX, KOHKYpCaXx,
OPUMEHATH MOJIYICHHYIO HH(POPMAIIHIO HA TIPAKTHKE.

Tembl Hcciie0BaTebCKUX MPOCKTOB
1. Onpenenenue MEI0YHOCTH NIEUEHBS, KUCIOTHOCTH MOJIOKA M Ta3UPOBAHHBIX HAITUTKOB.

Conepxanue hochopHO KUCIOTHI B Ta3UPOBAHHBIX HAIMUTKAX.

2. CocraBieHue COJIIHBIX CMECEH JUIsl MOCHINKH JOPOT B TOJIONEA U UCCIIETOBAHUE UX
a¢ddexTuBHOCTH.

3. Ompenenenre Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COJIEP:KaHUs MTPUMECe B BOJAOMPOBOIHON U
pE€YHOU BOJE.

4. Co3naHue MEeTaJUIMYECKUX MOKPBITUN U U3JENUil TaJIbBAHOTEXHUYECKUMU METOIaMU.

5. PacTBOpBI, MPOBOLUPYIOIIKE WIH 3aMEAIISIONINE KOPPO3HIO METAIIIOB.

6. ['paBupoBaHuE METAIIIOB METOIOM IIEKTPOJIN3A.

Hcnonb3yemblii y4e0HO-MeTOAHYECKHH KOMILIEKC
s yuumens.
Bockpecenckuii B.1., Heitmapk A.M. OcHoBbl xumuueckoro ananusza..M.: «[Ipocsemenue», 1971
HazapoBa T.C., I'pabGeuxuii A.A., JlaBpoBa B.H. Xumuueckuil 53KcrepuMEHT B MLIKOJE.
M.:«IIpocBemenue», 1987

. T'abpuensu O.C. Xumus. 9 xiacc: TeTpanb s 1aOOPAaTOPHBIX OMBITOB M MPAaKTHYECKUX pabot /

O.C. TI'abpuensn, A. B. Smykosa. — M.: Ipocda, 2018.

. T'abpuensu O.C. Xumus. 9 knacc: KOHTpoJIbHBIE U poBepounble padoTel/ O.C. ["abpuensH [u ap.].

— M.: Ipoca, 2018.



5. l'abpuenstn O.C. Xumusa. 9 xmacc: xumudeckuid sxcrnepumeHT B mkosie/ O.C.I'abpuensn, H.H.
Pynos, B.1. Tonkynos.. — M.:/Ipocda, 2016.
HNuTepHeT-pecypcebl:
1.http://him.1september.ru/ T'azera "Xumus" u cair wis yaurens "5 uay Ha ypoK XUMUH'"
2.http://www.openclass.ru/ caiir oOpa3oBatenbHbIii OTKPBITHIN Ki1acc
3.http://pedsovet.su/ caiit [leacoBet.py ( mpe3eHTauu, pa3pabOTKH. .. )
4.http://www.zavuch.info/ caiit 3aByd.urdo
Hna yeawuxca:
1.Crenun BJl., AnukGpoBa JL.IO. 3anumarensHble 3amaHust U 3()(EKTUBHBI OMBITHI 10 XUMUH.
Mockaa. JIpoda. 2006
2.Onexmponnvie pecypcwl (CD): BupTyanbHas xumudeckas 1aboparopusi. Heopranuueckas Xumusi.
Oprannueckas xumus. 9xmace», «O0mas XuMun»

HNHTepHeT-pecypcebl:
http://www.en.edu.ru/ EctecTBeHHOHay4HBIN 00pa30BaTeIbHBIN MOPTAIL.
http://www.alhimik.ru/ - AJIXMMUK - Baiir mOMOIIHHUK, JOIIMaH B MOPE XMMHYCCKHX BEIIECTB U
SIBJICHUH.
http://grokhovs.chat.ru/chemhist.html Bceo6miast ucropus xumuu. BosHUKHOBEHHE U pa3BHUTHE
xumuu ¢ apeBHenmux spemer 10 XVII Bexa.
http://hemi.wallst.ru/ - DxcnepuMeHTaNBHBINA yaeOHUK TI0 00mmeit xumun it 8-11 kmaccos,
NpeTHa3HAYCHHBINA KaK JUISI M3y4YEHUsS XUMUU "'C HyJsl' ', TaK M JJIs TOJArOTOBKH K IK3aMEHaM.

IIpuioxkenne kK mporpaMmMe BHEYPOUYHOM AeSITEIbHOCTH
«IKCNEePUMEHTAIbHAS XUMHD)
s ooyuaromuxcesi 9-11-x kiiaccon

IIpuaoxenune Nel
IIpakTnueckas padora Nel

MeToabl 04MCTKH BelECTB
Leab: MO3HAKOMUTBCSI C HEKOTOPBIMH CIIOCOOAMHM  OYMCTKM BellecTB: (UIBTpOBaHHE U
BBITIApUBAHUE.
OO0opynoBaHme: METAIUIMYECKUI INTaTHB C MaJbIM KOJBIIOM, CTaKaHbl, CTEKJISIHHAs Majoyka C
pPE3MHOBHIM HAKOHEYHUKOM, BOPOHKA, GUIbTpOBalIbHAsA Oymara, ¢apdopoBas yaiika, 3arps3HeHHas
COJIb, CIIUYKH, CTIUPTOBKA, JIEPEBSHHBIN AepPKATEIb.
Xoxa paboTbI
1. PacTtBopeHue 3arpsi3HeHHOW coJu. B crakan BmectmocThio 50 Mi Hajelite 5 — 6 M
JTUCTUJUIMPOBAHHON BOJBI M J00aBbTe TpU TMOMEMMUBAHUU 1 JOXKEUKy 3arps3HEHHOW COJIH.
Pasmemaiite cosb CTEKIISIHHOM MAJIOYKOM.
2. IlpuroroBienue puiabTpa. Crnoxure KBaJpaTHBIN JTUCT QUIBTPOBAIBLHON Oymaru BYETBEpO M
BBIPEKbTE W3 HEro CEKTOp, CUUTasl IEHTPOM OKPYKHOCTH TOYKYy u3ruba. Pammyc okpyxHOCTH
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JOJoKEeH OBITh Ha 2 MM MEHbIIE CTOPOHBI KOHyca BOpoHKH. llpunognumute 1 cioit Oymaru u
npuaaiite GuabTpy hopmy Konyca. UIbTp JOJHKEH IUIOTHO MPHIIEraTh K CTEHKAM BOPOHKH.
3. ®uabTpoBanue. Buayane cMounte GUIBTP, YTOOBI OH MPHUCTANI K CTEHKaM BOPOHKH. J[J1st 3TOTO
Haneite Ha (QUIbTPOBAIBbHYIO OyMary, BCTaBJICHHYIO B BOPOHKY, HEMHOTO YHCTOH BOJBI U IIyTE€M
BpalleHUs BOPOHKH CMOYHUTE BeCh (GUiIbTp. BOpoHKY ¢ (puiabTpoM BcTaBbTe B KOJIBLO IITATHBA,
MOJICTAaBbTE CTaKaH WIM NpoOUpPKY. 3arps3HEHHBIH pAacTBOP COJM HAJIWBAaiTEe HEOOIBIINMU
HOPUUSMU O CTEKJISHHOM MaJloyKe, HWKHUM KOHEL KOTOpOM HanpaBbTE K CTEHKE BOPOHKH, HE
NPUTPAruBasich K GuibTpy. KuakocTs He OIDKHA JOXOIUTH JI0 KpaeB HiIbTpa Ha 5 MM.
4. BpinmapuBaHue OYMIIEHHOro pactBopa. B dapdopoByio yamky Hayielte 1 M OUYHIIEHHOTO
pacTBopa coJi U BbiapbTe ero. CpaBHUTE MOJYYEHHYI BaMU COJIb C BbIJIAHHOM.
Bomnpocsl n 3a5anus:

1. B kxakoM cirydae cMech pa3JensioT GuIbTpoBaHUEM?

2. Kaknmu Qu3uyecKuMH CBOWCTBaMH JIOJDKHO 00IaaTh BENIECTBO, €CIIH YIS €T0 BBIIACICHUS

U3 pacTBOpa NPUMEHSIOT BbIapuBaHHe?

IIpakTuyeckas padora Ne 2

IMosryuyeHne U JeKAHTALMSA COJIH
Ilesib: MO3HAKOMHUTBLCS ¢ HEKOTOPBIMH CIIOCOOAMHM OYMCTKH BEIIECTB. JeKaHTalus (OTCTauBaHHE,
CITMBAHUE KHIKOCTH).
OoopynoBanue: crakanbl 50 MJI, CTUYKH, CIIUPTOBKA, IEPEBSIHHBIN AEPIKaTeIh, PACTBOPHI XIOPHIA
Oapus u cynb(dara HATPHs, IITATEIb.
Xoa padoThl
1. Mosryuyenue cyandara 6apusi. B crakan Haneiite 5-6 mu cynbdara Hatpusi. JJ06aBbTe Takoe xe
KOJIMYEeCTBO Xyopuzaa 6apus. Uto Habmomaere?
2. JlekaHTanusi mnoJydeHHOH coun. [TomoXauTe HECKOJIBKO MHUHYT, JOXKIUTECh IOJTHOTO
OTCTaMBaHUsl OcaJka. AKKYpaTHO CJEHTe pacTBOp B UMCTBIA crtakaH. I[lepeHecute ocamok B
(hapdopoByIO YaIIKy, BHITIAPHTE BOY.
Bonpocs! u 3a1anus:

1. CocraBbTe ypaBHEHHE pPEaKIMH B MOJIEKYIIPHOM W HOHHOM BHJE MEXKIY pPacTBOPaMHU

cyabdara HaTpUS U XJIOpHIa Oapus.
2. Kakoe BelecTBo BbIIIAIaeT B 0CaI0K?
3. Kakumu cBoiicTBaMu JOJHKHO 001a/JaTh BELIECTBO, YTOOBI €r0 MOXHO OBLIO OTAETATH
JIEKaHTauen?
4. ]Jlns 4ero WCrojb3yIT JICKaHTAIIUI0?
5

IIpakTuueckas padora Ne3
Crnoco0blI moJry4eHus MeTaJNIOB
Heab: m03HAKOMUTHCS ¢ OOIIMMU CTIOCOOAMH MOJTyYSHHS] METAIIIOB.
O6opynoBanue: crakanbl 50 mi, pactBopsl cyiabdara memu (Il), arerara cBHHIIA, >KENe3HbIC
CKPETKH, KHOTIKH.
Xox paboTbI
Monyyenune cBuHIA. B crakaH HanenTe pacTBOp anerata CBUHIA. M3 xKene3HOM CKPENKU COrHUTE
¢urypy, onycrure B pactsop. Uro Habmogaere?
IMosyuenne meau. B crakan Hazeiire pacTBop cynbdara Meau, OMYCTUTE >KEJIE3HYI0 KHOTKY WU
ckpenky. Habmronaiite 3a u3MeHEHHEM 1IBETa PacCTBOPa U KHOIKH.
Bonpocs! u 3axanus:
K xakomy THITy OTHOCSITCS IPEAJIOKEHHBIE TPOLIECCHI?
CocraBbTe ypaBHEHUS! COOTBETCTBYIOIUX PEAKIIUM.
B03MO0XHO 711 pOTEKaHUE TMPOTUBOTIOIOKHBIX MPOIIECCOB?
Kakue meTamibl Helb3sl MOTY4UTh JAHHBIM CIIOCOO0M?

Ll N

IpakTuyeckas padora Ned



IHosryuenne kuciaoposa

Ilesib: TO3HAKOMHUTBCS €O CINOCOOOM TMOJIydEHHS U COOMpaHMsA KHUCIOPOJd, H3YYUTh €ro
(bu3nuecKue 1 XMMUYECKHE CBOUCTBA.

O0opynoBanme: METAJUIMYECKUI LITATUB C JIAIIKOM, CIMPTOBKA, CIMYKH, MPOOKa ¢ ra300TBOIHOMN
TpYOKOH, MpOOUPKH, JTyJdUHKA, PACTBOP MEPOKCHIA BOJOPOJIA, JIOKEUKA JUISA CKUTAHUS BEIIECTB,
cepa.

Xoa paGoThl

B npoOupky nmomectute 2 M1 pacTBOpa NepekrcH Boopoaa. [1o6aBpTe MOPOIIOK OKCH/IA MapraHia
(IV). 3akpoiite npoOHpPKYy NPOOKOW C Tra300TBOJHON TpyOKOW. 3akpenure MPOOHPKY B
METAIJIMYECKOM IITaTHBE. ['a300TBOJHYI0 TpYOKYy OIYCTUTE B IIYCTOW CTakaH WM IPOOUPKY.
Harpeiire mpoOupky ¢ pacTBOpoM mnepekucH Boopoaa. CoOepuTe KUCaopo METOIOM BBITECHEHUS
BO3yXa B 2 mpoOupku. BHecuTe B coCyn ¢ KUCIOPOJOM TICIONIYIO JTy4rHKY. UTo Habmromaere?
BHrecure B mpoOupKy JI05KEUKY C MPEIBAPUTEIFHO MO A0KKEHHOH cepoit. Uto Habmomaere?
Bomnpocsl n 3aganus:

Kakyro ¢ yHKIHMIO B JaHHOM TIpoliecce BhIMoHsAeT okcu Maprasnia (1V)?

CocTaBbTe ypaBHEHUE pEAKINU MOTY4EHHS KUCIOPOa U3 MEPEKUCH BOIOPOIA.

[Touemy KHCIOPOJT MOXKHO COOMpATh METOIOM BBHITECHEHHS BO3/TyXa?

Kaknmu pu3mueckumu cBoiicTBaMH 00J1agaeT KHCIOPO1?

Kak MOkHO 0OHApY)KHUTH KHCIOPOT?

CocTaBbTe ypaBHEHHUE PEaKIUU TOPEHUS CEPBI B KUCIOPOE.

ogagrwnE

IIpakTuuyeckas padora Ned
IMosryuyeHue BoAOpOIA U M3YUEHHE €r0 CBOICTB
eab: MoydnuTh BOJOPOT B3aUMOICHCTBUEM KHUCIIOTHI ¢ METAJIJIOM, U3YIUTh €r0 CBOMCTRBA.
Oo6opynoBanue: mpuOOp VIS TOJYdEHUS BOJOPOJA, IITATHB C NPOOUPKAMH, METATTUYCCKUIN
MITATUB C JIAMKOH, CTUPTOBKA, CIMYKH, IIMHK B TPaHYJIaX MIIH JKEJIC3HbIC OTWIKH, COJISTHASI KUCIIOTA,
okcua meau (11) B mopoike, mpeaMeTHOE CTEKIIO.
Xox padoTbI
1. Monyyenune Bogopoaa. Cobepure mpubop st modydeHust Bogopoaa. [lomecture B mpooupky
HECKOJIbKO TpaHyll IMHKA, MOMECTHTE NMPOOMPKY B IUIACTMACCOBBIM MITaTHB. B namke apyroro
HITAaTHBA 3aKpenuTe nmpooupky ¢ nopoikom okcuaa meau (1) tak, 4ToObI JOHBIIIKO TPOOHPKH (1O
TOPHU30HTANIM) OBUIO YYTh BBIINIC €€ OTBEPCTHs, & OKCHJ PACHpEACIUTEe TOHKUM CIOEM OT JIHA
npoOUpKH J10 ee cepenuHbl. Ha ypoBHEe oTBepcTHs MPOOUPKH HA CTOJ MOCTaBbTe (PaphopoByO
qamky. B mpoOupKy Ui TOJIydeHHS BOJOpOJA HAJCUTE COJITHYH KHCIOTY 10 Y4 oObema
npooupku. Ilomydante Bomopon, cobOepute ero B NpOOMPKY METOJOM BBITECHEHHS BO3IyXa.
[IpoBephTe ra3 Ha YUCTOTY.
2. BoccranoBjienne Mean u3 okcuaa mean. Koryia Oyaer BBIACISTHCS YUCTBIN BOJIOPOJI, BCTABbTE
ra300TBOJIHYI0O TPYOKY B TNPOOUPKY C OKCHUIOM MEIW TaK, YTOObI €€ KOHEI JOXOJWI JI0 JHa
npoOupku. Harpepaiite okcua meau. Uro HaOmromaere?
3. TI'openne Bomopona. V3Biekure ra3o0TBOJHYH TPYOKY M3 MPOOUPKH C OKCHJIOM MEId U
0 JIOKTUTE BBIICISIONIMNACS Boopo 1. Uto Habmronaere? [loqHecuTe K Kpat TpyOKH CTEKIIO.
Bomnpocs! u 3a1aHus:
Hanwumure ypaBHEHHS MPOTEKAOIINUX PEAKIIUHA.
[Touemy BOJIOPOJ MOKHO COOMpaTh METOJOM BHITECHEHHS BO3yXa?
3ayeM BOJOPO NPOBEPSIOT HA UUCTOTY?
Kakumu gusznueckumu cBoiicTBaMH 001a1aeT BOJOPOI?
Kakyto ¢hyHKIMIO BBITIOTHSIET BOIOPO MPH B3aUMOACHCTBUU C OKCHIOM METH?

orwnE

IIpakTuyeckas padora Neb
ITosyyeHue OKCHI0B pa3/io:KeHHEM CJI0KHBIX BelllecTB
Ilesib: NO3HAKOMUTBCS ¢ OJHUM M3 OOIMIKMX COCOOOB MOJTYYEHUS OKCHUIOB: PA3JIOKEHHUE CIOKHBIX
BEILECTB.



O0opynoBaHHe: METAJUIMYECKUN MITATUB C JIANIKOM, CIIMPTOBKA, CIMYKH, MPOOUPKH, mpoOupKa ¢
ra300TBOJIHOM TPYOKOH, pacTBOP I'MAPOKCHAA KaIbIUs, MAJaXHT.

Xox paGoTsi

1. CobGepure mpubop: 3aKpenuTe MPOOMPKY C Ta300TBOJHOW TPYOKOW B JIalKe MITATUBA TAKUM
o0pa3oM, YTOOBI TOPJBIIIKO NMPOOMPKM OBLIO HECKOJbKO HIDKE OHA. B mpoOupky momecTtute
Manaxut (rUIPOKCOKapOOHAT ME/IM), 3aKPOMTE Ta300TBOAHOM TPYOKOH, KOHEI KOTOPOH MOMECTUTE
B M3BECTKOBYIO BOJY.

2. Ilpoemure HarpeBanue npoOupku B TeueHne 1-2 mun. Yto HaOmomaete? HarpeBanue
IpEeKpaTuTe U Cpa3y K€ MNOJHUMUTE NpUOOp Tak, 4TOObI ra300TBOJHas TpyOKa HE Kacallach
U3BECTKOBOW BOJIBI.

Bomnpocsl n 3a5anus:

Kakue ¢paxTsl TO3BOJSIOT YTBEPKAATH, YTO MPOU3O0IIA XUMHUECKAsT PEaKIus?

Kaxoro tuma peakiusi?

Kakne BemecTBa 00pa3oBaMCh MOCIIE PEAKIIUH, U TT0 KAaKUM TPU3HAKaM 3TO YCTaHOBJIEHO ?
CocraBbTe ypaBHEHUE PEAKIINH.

PobpE

IIpakTuyeckas padora Ne7
Mony4yenue ruapoxcuna menu (1) u BoIgesieHue ero u3 pacreopa
Heanb: paccMoTpeTh crnoco0 MOMYydeHUs THAPOKCHIOB Ha mnpumepe ruapokcuaa wmemu (l1),
noayauth ruapokcua meau (11) mis gaapHenIero uemoab30 BaHMs.
O0OopyaoBaHue: pacTBOphl Cynb(dara Meauw W TUAPOKCHAa Hatpus, crakan 50 ma (2 miT.),
AUCTUINIMPOBAHHAd BOJA, CTCKIIIHHAA I1aJlovKa, q)HHBTp, qamrkKa HeTpI/I, HHIUWKAaTOpHaA 6yMara
(benondranennosas), mpeaAMETHOE CTEKIIO, BOPOHKA.
Xox padoTbI
CMmemaTh B cTakaHe paBHbIE 00BEMBI PACTBOPOB TUAPOKCUAA HATpUS U cynbdara Meau. OTIenuTh
OCaJloK JekaHTanued. Jlns ymaneHwss OCTaTKOB MIETOYH OCAIOK MPOMBITh AHCTHILTHPOBAHHON
BOJIOH, OTGWIBTPOBaTh. JIeHCTBHS MOBTOPATH 1O TEX MOP, MOKA HE MCUE3HET IIENIOYHAs PEaKIus
cpenbl punbTpata. [lepenectn ocamok B wamky [leTpu, 3aKpbITh MPEIMETHBIM CTEKIIOM M OCTaBHUTh
TUISl BBICBIXaHHUS.
Bonpocs! u 3a1anus:
1. CocraBbTe ypaBHECHHE PEaKIHM B3aUMOJICHCTBUsS CylIb(ara MEAW U TUAPOKCUIA HATPUS B
MOJICKYJSIPHOM M HOHHOM BHJIE.
2. Ha yeM ocHOBaH IaHHBIN croco0 moydeHusl THAPOKcHaa? MOXKHO JIM TaKUM CHOCOOOM
HOJYIUTh THAPOKCH]] HATPHs?
3. Jlns gero mpoBOIST MPOMBIBAHUE OCaIKa?

IIpakTnueckas padora Ne8

O0umme croco0bl MOJTy4eHUS KHCJIOT
Heub: u3yduTh oO1IME CIOCOOBI OTY4EHUS KUCIOT.
OGopynoBaHue: ITATUB, CTaKaH, PAaCTBOP COJITHOM KHCIOTHI, CHIIMKAaTa HATpUsl (CHJIMKATHBIN
Kieit), TUCTHITMPOBAHHAS BO/IA, CTCKIISIHHAS [TAJI0UKa.
Xoxa padoTsl
ITonyyeHne KpeMHHMEBOH KHCJIOTBI. B CTakaH HaJIUTh KaHUEIAPCKUNM CHIMKATHBIM KIEH,
HArMoJIOBUHY pa30aBuTh ero Bojoi. Ilo kamasimM 100aBiIsITh pacTBOP COJITHOM KHUCIOTHI, IOMEIINBAs
PacTBOp CTEKISIHHOH mano4vkoil. [lTocie mosiBaeHus onanecueHuuu (psiob), KUCIOTY HE JOOABIATS,
nepemMeInBaHue NpeKpaTuTh, NalT0vYKy OCTaBUTh B pacTBope. Uto Habmonaere?
Bonpocs! u 3axanus:

1. CocraBbTe ypaBHEHUs peakIuii, XapaKTepu3ykoliue oomue crnocoObl MoJydeHus:
KHCIIOPOJICOACPIKAIIUX KUCIOT (U3 coJieit)
OECKHUCIOPOIHBIX KHCIIOT (M3 COJIEH, U3 TIPOCTHIX BELIECTB)



2. CocraBbTe YpaBHCHHS PEAKIMH B3aUMOJCHCTBUS a30THOW KHUCIOTHI C (ochopom
(yuutbiBasi, uTo 00pasyeTcs KucioTa). PazdoepuTe 3TOT MPOLECC ¢ TOYKU 3PEHHS OKHCICHUS
— BOCCTAHOBJICHUSI.

IIpakTuueckas: padora Ne9

ITosryuyeHne coJIsiHOM KMCJIOTHI U H3yYeHHE ee CBOHCTB
Henab: nonyuynTh COJSIHYIO KUCIOTY U IIPOBECTH OMBITHI, 10ITBEPHKAAIOLINE €€ CBONCTBA.
OOopynoBanme: METAJUIMYECKU IITaTUB C JIAIKOM, MNpoOMpKa € Tra300TBOJHONW TpPYOKOH,
CIIUPTOBKA, CIUYKH, XJIOopun HaTpusi (Kpuct.), cepHas kuciota (1:1), mpoOupka ¢ Bomoit (1/3
BBICOTBI), BII@KHBIH BaTHBI TaMIOH, JaKMycoBas Oymara, JakMyc (pacTBOp), MeEHIHbIC U
MarHueBbIe ONUIKH, paCTBOp KapOoHata Hatpusi, okcua meau (I1), Hutpar cepebdpa.
Xoa padoThbl
1. Toay4eHue cosIsiHON KUCIAOTHL. B MpoOHpKy MOMECTUTE KPUCTALTMYSCKUN XI0pu I HATpus (He
Oonee 1 cM 1o BBICOTE TPOOMPKH), H0OABbTE KOHICHTPUPOBAHHYIO CEPHYIO KHCIOTY (CMOYHUTH
COJIb), 3aKPBITh TA300TBOIHON TPYOKOH, KOHEIl KOTOPO OMYCTUTh B IPOOUPKY € BOJIOH (HE Kacasich
MOBEPXHOCTU BOJIbI). B mpoOHpKy ¢ BOJOW MpenBapUTEIbHO MOMECTUTE MHAWKATOPHYIO OyMmary.
[TpoOupky ¢ BOJIOW 3aKpoiiTe BaTHBIM TammoHOM. CMech OCTOpokHO HarpeBaiite 3-4 muH. UTO
HaOmromaere? [locine u3MEHEeHUs 1BETa WHAWKATOPHOW OyMaru HarpeBaHue mpekparute. Octyaure
npoOUPKY ¢ KUCTOTOM.
2. N3yyeHue CBOWCTB COJISIHOW KHCJIOTBI. AKKYpaTHO BCTPSXHHTE TNPOOUPKY C KHUCIOTOH,
nepeMenuBasi cojepxkumoe. JloO0aBbTe HECKOJBKO Kamelb COJISIHOW KHUCJIOTHI B MPOOHMPKU C
MEIHBIMH ¥ MarHueBbIME ommikamu, okcuaoM meau (1), pactBopom kapOoHata HaTpUs U HUTpaTa
cepeOpa. K ocrarkam kuciioTsl 1o0aBbTe Jlakmyc. Uto Habmomaere?
Bomnpocs! u 3axanus:
3adeM 3aKphIBAIOT MPOOUPKY C BOJOM BAaTHHIM TAMIIOHOM?
[Touemy n3MeHMIIaCh OKpacka HHAUKATOPHOU Oymaru?
Jist yero UCHoab3yrT MHANKATOPHYIO OyMary B JaHHOM OIIbITE?
Crenaiite BBIBOJ O CIOCOOHOCTH COJISTHOM KHCJIOTHI PearupoBaTh C METAJIAMHU PA3IMYHO I
AKTUBHOCTH.
C KakMMHM OKCHAaMM MOXKET pearnpoBarh COJIIHAs KACI0Ta?
C pacTBOpamu KakuX COJIEH MOYKET pearupoBarh COJIsiHas KUCJIOTa?
7. CocraBbTe ypaBHEHHUS MNPOTEKAOUIMX peakUUil B MOJEKYISIPHOM M, €CJIM BO3MOXKHO, B

HMOHHOM BUJIE.

el N =
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IIpakTnueckas padora Nel(

O0ume croco0bl MOTy4eHHs coslei
MOJIy4eHHe CoJIell peaknueil 00MeHa MeKIy KHCJI0TONH H OKCHAOM
Lesan: paccMOTpPETh OJIMH U3 CIOCOOOB TOJYYEHHUsI COJICH: B3aUMOJICHCTBUE MEXIY KHUCIOTOU W
OCHOBHBIM OKCHJIOM.
OO0opynoBaHme: CIUPTOBKA, CIUYKH, JEp)KaTelb, BOPOHKA, (HIBTP, CTCKISIHHAS MaJlOYKa, CTaKaH
50 mi1, npobupka, daphoposas yamka, okcuabl Meau (1), Kambiws, Maraus, pacTBOPSI COJISHOM U
CEpPHOU KHCIIOT.
Xox padoTsl

1. BrInodHUTE MPAKTUYECKOE 3aaHUE.

2. Odopmute padoTy.

3. Cnenaiite pacuer.
Bomnpocs! u 3axanus:
BAPHAHT 1
Ha xuBOTHOBOUYECKOH (hepMe coBX03a CpPOUYHO MOHAMOOWICS xjmopuna meau. [lomyduTe naHHYIO
couib. [IpouneTpyiiTe pacTBOpP U BBIACTUTE COJIb B CYXOM BHUJIE.
NnxeHepy-73KOHOMHCTY paCCUUTATh, CKOJIBKO XJIOpUIa MEIH MOXHO MOJTY4UTh U3 8 T OKCcHUIa MeIu
(.
BAPUHAHT 2



Jlnst 60pwOBI ¢ BpeauTensimu cana HeoOxoaum cynbdar memu (1) — mennsrit kymopoc. Ilomyaunre
TaHHYIO cotib. [IpoduubTpyiiTe pacTBOp M BBIACITUTE COJIb B CyXOM BHUJIC.
HmwxeHepy-95KOHOMUCTY paccuuTaTh, CKOJIbKO cyiabgara meau (I1) momydaurcs u3 4 v okcuaa Mean
(.
BAPHAHT 3
Ha crpoutenbHblil yuacTOK HEOOXOJMM IIEMEHT, COCTaBHOM YacThI0 KOTOPOTO SIBISETCS XJIOPU
maruus. [lonydaure gannyto cousb. [IpoguinbTpyiiTe pacTBOp U BBIIEIUTE COJIb B CYXOM BHJIE.
NHxeHepy-3KOHOMUCTY pacCUUTaTh, CKOJbKO XJIOPUAA MAarHusi MOKHO IOJIY4UTh M3 4 I OKcuaa
MarHusl.
BAPHAHT 4
W3-3a rononena pe3ko yBEIWYMJIOCh YMCIIO HECUYACTHBIX CilydaeB. sl MPUTrOTOBIIEHUS TMIICOBBIX
MOBSI30K HCHOJB3YIOT THUIC, WM cyibdar kampius. [lomyaure mannyro cousb. [IpodumbTpyiite
PacTBOP U BBIAEIUTE COJIb B CYXOM BHJIE.
WHxeHepy-9KOHOMUCTY pacCUUTaTh, CKOJIBKO CYTb(arta KaJblUsg MOXKHO MOJIYdUTh U3 28 T OKcHaa
KaJIbIHSL.
BAPHAHT 5
B MeauuuHe B KauecTBE KPOBEOCTAHABIMBAIOLIETO CPEACTBA HCIOJB3YIOT XJIOPHJ KaJlbLMs.
Wcnonp3yercs 3Ta coilb W NOpU BOCHAIMTENbHBIX Ipoueccax. [lomyuure maHHYIO COJb.
[IpodunbTpyiiTe pacTBOP U BHIJCIUTE COJIb B CYXOM BHUJIE.
WmxeHepy-9KOHOMUCTY pacCUHTaTh, CKOJIBKO XJIOPHUIA KAIBIHsS MOXHO TOJYIUTh U3 28 T OKcuaa
KaJIbIHSL.
IIpakTuueckas padora Nell

Oo0Hapy:keHHe KATHOHOB B pacTBope
Ieab: M0O3HAKOMUTHCS C KAUECTBEHHBIM OIIPEICIEHHEM KaTHOHOB B PacTBOpeE.
OOopynoBanue: mTaTUB, NPOOUPKH, pPacTBOpPHl HMUTpara cepedpa, alerara CBHHIA, XJIOpHIA
Oapus, XJIOpHIa aMMOHHsS, Xiopuaa amomunus, ximopuaa skeiesa (l1), cyapdara xenesa (1),
COJITHOM KHUCIIOTBI, MOJUJAa Kaius, cyiab(paTra HaTpus, TMAPOKCHAA HATpHs, pOJaHHMIA Kajud,
CIMPTOBKA, CIIMYKH, NCPEBSHHBIN JEpKATEIIb.
Xox padoTbI
PeareHT — BemecTso, ¢ NOMOLIBIO KOTOPOTO MOJKHO JOKa3aTb HaJIW4YME JAaHHOTO HOHA B
pactBope. KauecTBeHHast peakuusi — pPEaknus, CONPOBOXKAAOMIAACA SPKO BBIPAXKCHHBIMU
npu3Hakamu (OypHOE BBIJETICHHE Ta3a, MOsBICHUE XapaKTEPHOTO 3aIlaxa M OKPAcKH).
Jl1st oOHapyXeHUs KaTHOHOB B pacTBOpPE IPOBEAUTE KAYECTBEHHBIE DEAKLUHU, MCNOIb3Yys
IPEUI0KEHHbBIC peareHTbl. Pe3ynbraTbl HaOMI0AeHUi (IIPH3HAKY PEaKIMii) 3aIUIIUTE B TAOIHILY.

KATHOHPEATEHT PE3YJIBTAT

Ag* Xnopun

Pbh*? Honnn

Ba*2 Cynbdar

NH4* [lenoun

Al H30BITOK LIEJI0OYN
Fe*? [lenous
Fe*? [lenous, KCNS

Bonpoce! u 3axanus:
1. Tlo xakuM mpu3HaKaM MOKHO ONPEEeTUTh HaJU4YMe 33JJaHHOTO KaTHOHA B pacTBope?
2. CocraBbTe ypaBHEHUS MPOBEACHHBIX PEAKIUN B MOJIEKYIIPHOM U HOHHOM BH/JIE.
3. Tlpennomnoxure 001acTH UCHOIb30BAHUS JAHHBIX IPOIIECCOB B HAPOJHOM XO3sIHCTBE.

IIpakTHyeckas padora Nel?
OOHapy:KeHHe aHHOHOB B pacTBOpe
Ilesib: MO3HAKOMUTBCS C KAYECTBEHHBIM OIpE/IeIECHUEM aHHOHOB B PAaCTBOPE.
OOopynoBaHue: mTaTuB, NPOOUPKH, pPACTBOPHI XJIOpHAA, CcylIbdara, HHUTpaTa, KapOoHaTa,
OpomuIa, MOIUIA, HUTpaTa cepebpa, xiopuaa Oapus, cepHas KUCIOTa, COJISIHAs KUCIIOTa, MeEJb,
CIIMYKH, CIHMPTOBKa, JepKarenb JIepEBSHHBIN.



Xon paGoTsi

PeareHT — BemiecTBo, € MOMOIIBIO KOTOPOTO MOXKHO [J0Ka3aThb HajJM4yue JaHHOIO MHOHAa B
pactBope. KauecTBeHHast peakumusi — peakiusi, COINPOBOXKAAOMIASCS SPKO BbIPAXKEHHBIMU
npu3HakaMu (OypHOE BBIJICIICHHUE I'a3a, MOSBICHUE XapaKTEPHOTO 3aI1axa il OKPACKH).

Jlnst oOHapyKeHHS KaTHOHOB B pAacTBOpPE MPOBEAUTE KAayeCTBEHHBIC PEAKLUHU, HCIOIb3Ys
HpEI0KCHHBIC peareHThl. Pe3ynbrarel HaOM0AeHMI (IPU3HAKK PEAKIMA) 3alUIIUTE B TAONHUILY.

AHUOHPEATEHT PE3VYJIbTAT
Cr Hutpar cepebpa

SO4?  Conb Gapus

NOs’ Menp, cepHas KuciaoTa

COs?  Kucnora

Br Hurtpat cepebpa

I Hurtpat cepebpa

Bomnpocsl n 3aganus:
1. Tlo xakuM mpU3HAKaM MOKHO OINPENENINTh HaJM4YUe 3a/laHHOTO KaTHOHA B pacTBOpe?
2. CocraBbTe ypaBHEHUS MPOBEICHHBIX PEAKINH B MOJIECKYISIPHOM U HOHHOM BHJIC.
3. Tlpennomoxure 00IaCTH HCTOIB30BAHNUS JAHHBIX TIPOIIECCOB B HAPOTHOM XO3SICTBE

IpakTuyeckas padora Nel3

KadecTBeHHBII aHAIN3 KeJ1e30C01epPKAIUX JeKAPCTBEHHbIX NpenapaTos
eib: 3aKpenuTh 3HAHUSI O KAYECTBEHHBIX PEAKIIHIX HAa KATHOHBI U aHUOHBI.
OO6opynoBanue: MEIUITMHCKUNA TIpenapar (epporuiekc (WiH 000 APyroi Kene30coaepikanui
npemnapar), CTymka ¢ mecTukom, crakan 50 mi (2 1mT.), JUCTHIUTMPOBaHHAsS BOJA, CTEKIISHHAS
najyoy4Ka, BOPOHKa, GUiIbTp, NpoOUPKHU, TUIPOKCHU]T HATPUS, XJIIOpUA Oapus, HUTpaAT cepedpa.
Beenenne. Oeppomekc NPUMEHSIOT JUIsl JeueHUs OOJIbHBIX C TOHMKEHHBIM COJepKaHueM
remMorjobuHa B KpoBH. OH COCTOUT W3 PACTBOPUMOM CpeIHEW coyik, O0Opa3oBaHHOM
HEpPAaCTBOPUMBIM OCHOBAaHMEM U CWIBHOW KHUCIOTOW. J[ljisi Jydmiero ycBOEHUSI OCHOBHOTO
KOMIIOHEHTa OpPraHW3MOM B COCTaB JIEKapCTBa BBeJeHa ackopOuHOBas kucioTa (ButamuH C).
[IpumeHnenune npenapara pacCUMTaHO HA JJIUTEIbHBIN CPOK.
Bonpocs! u 3a1anus:

1. Tlpoananmsupyiite nojaydeHHyio uHpopmaimio. Kakre noHbI (KAaTHOHBI M aHHOHBI) MOTYT

BXOJIUTh B COCTaB 3TOT0 Mpemnapara.
2. Kakue kauecTBEHHbIC pEaKUUU HEOOXOIUMO MPOBECTH MJISl OMPEIeNICHUs KaueCTBEHHOTO
COCTaBa JJAHHOTO JIEKapCTBEHHO Mpernapara.

Xox padoTbI
W3menbunre TabneTKy npemnapara B CTynke u pactsopure B Boje (5-10 mur).
[IpodunsTpyiite pacTBOp.
[IpoBeauTe KaueCTBEHHBIE PEAKIIUH.
PesynbraTel 3aHecutre B Tabmuimy, clenaiiTe BBIBOJ O Ka4eCTBEHHOM COCTaBe JIEKapCTBEHHOTO
npernapara.

HNOH | PEAKTHUB | HABJIIOAEHUS | YPABHEHUE PEAKIIUU | BBIBO/]

IIpakTuyeckas padora Nel4

OnpenesieHne cTeneHu 3aCOJCHHOCTH MOYBBI

Ienp: npakTHUeCKOE NCTIOIb30BAHNE KAUECTBEHHBIX PEAKIIHIA.

OGopynoBanue: gaphopoBasi yamika, MTATUB, CHHUPTOBKA, CIHHMYKH, KOHUYECKas Kkojba (2 miT.),
MEpHBIA HWIMHAP, MUNETKa, NMPOOMPKH, BOPOHKA, (HUIbTpOBalbHAs Oymara, COJIsTHas KUCIOTa
(pa36b. ¥ KOHIL), pacTBOpHl Qa30THOW KHUCIOTBHI, XJopuaa Oapus, HuUTpara cepedpa,
JTUCTUIIIMPOBAHHAs BOJIA, BECHI, PA3HOBECHI, 00pa3Iibl OYBHI.

Xon padoTsl



M30bITOK pacTBOPEHHBIX B MOYBE COJICH (3aCOJCHHOCTB), CHUXKAET €€ IUIOI0POIHe. 3aCOJICHHOCTh
oTIpenieNsieTCs XJIOPUAAMHU HATPHs, MarHusl, KaJIbIHs, KapOOHATOM U CyIb(aTOM HATPHSI.

1. O6unapyxenue kap6oHaToB B mouBe. K mpobe mouBkl 1006aBbTe HecKOIbKO Kamenb 10 %-Hoii
COJIIHOM KucnoThl. Ecnu nmouBa conepkUT KapOOHAT-HOH, TO MOJA JAEMCTBUEM KHUCIOThl HAuHETCS
BBIJICTICHHE YIIIEKUCIIOro ra3a. [lousa kak Obl “Bckumnaer”. I1ouBbI, BCKUMAONIUE OT pa30aBICHHO i
COJITHOM KHCJIOTBI, OTHOCAT K KapOOHAaTHBHIM. MHTEHCHBHOCTb OOpa3oBaHMs YIJIEKHCIOTO Tasa
(0ypHoe, cpennee, cinaboe) [aeT MNPEABAPUTEIIBHYIO KOJIMYECTBEHHYIO OICHKY COJCpIKaHUs
kapOOHAaT-MOHA B MOYBE.

2. O0HapyKeHHe HAJIMYUS XJOPHAOB B mouBe. [IonroToBbTE BOAHYIO BBITSIKKY MOYBBI. Jliis
ATOTO MOMECTUTE 25 T TMOYBBI B KOHUYECKYIO K0JOy, m006aBbTe 50 M TUCTHILIMPOBAHHOW BO MBI
Bs06ouraiite conmepxumoe KoJnoObl, maiite otcrositbes 5 — 10 mun. Eme pa3 B3Oostaiite u mocie
oTctamBaHusi npodwibTpyiiTe. OTieliTe B TpoOUMPKY 5 MJI MOYBEHHOW BBITSHKKH, JO0O0aBHTE
HECKOJIBKO Karenb pa30aBiIeHHOW a30THOW KucioTel. [lo kamisim noOaBisiiiTe pacTBOp HHUTpaTa
cepebpa. Ecnu xmopuabsl mpUCYTCTBYIOT, TO oOpa3yercs Oenblii XJOMbEBUAHBIM ocamok. Ecim
0CaJIOK XOpOIIO Pa3JIndMuM, TO COJEPKAHUE XJIOPUIOB COCTABJISET JECATHIE JIOJIM MPOLIEHTa, €CIU
pacTBOp JHIIIb MYTHEET (TepseT MPO3PavHOCTh), TO COACPIKAHHUE XJIOPHUI-UOHOB COCTABIISET COTHIC
U TBHICSIYHBIE JOJIH MPOLIEHTA.

3. OoHnapy:xenue cyiabdaroB. K 5 M1 TOYBCHHOW BBITSDKKH TPUIICHTE HECKOJIBKO Kareib
KOHIICHTPUPOBAHHOM COJITHON KHCIIOTHI M 3 MJI pacTBopa xiopuaa Gapus. Ecim pactBop comepkut
Cynb(aT-uoHbI, TO MOSIBISACTCS OCNBbIA TOHKOIUCIIEPCHBIN (MOJIOUHBIH) ocafok. O KOHIEHTpaluu
Cynb(paT-uOHOB CYIST MO CTENEHH MPO3PaYHOCTH pacTtBopa (TycToil 0cazoK, MYTHBIH WM MOYTH
MpO3pavHbIi PacTBOD).

4. OOHnapy:xeHue HWOHOB HaTpus. MloHbl HaTpuss OOHapyKMBAIOT IO SPKO-XKEITOM OKpacke
wiaMeHu. HuXpoMoByI0 MpoOBOJIOKY MPOKAIMBAIOT B IJITAMEHH CHIUPTOBKHU JIOKpPAcHA, 3aT€M BHOCST
B HCCIICTyeMBIH pacTBOP, 3aTE€M OISTh B IUIaMsl (BO BHEIIHIOKO YacTh), OTMEYAIOT L[BET IIAMEHU.

IIpakTnueckas padora Ne 15
XuMHYecKHe CBOHCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUYECKHX BellecTB
eanb: 0600MUTL 3HAHUS O XUMHUYSCKUX CBOMCTBAX KUCJIOT, COJICH, OCHOBAaHUH U OKCHJIOB,
YCTaHOBHTb N'€HETHUYECKYIO CBSI3b MEX/y KJIacCaMU HEOPraHMYECKUX COEIUHEHUIN
Xoa padoTsl

BreiTaHyTh XKpeduil.
[Tono6paTh peakTuBbI Ui NPOBEIEHUS TPEBPAILEHUI.
DKCHEpUMEHTAIbHO M3Y4YUTh XUMUUYECKHE CBOWCTBA HEOPIaHUYECKUX COEIMHEHUH.
Odopmuts pabdory.
CrenaiiTe BBIBOJ O XUMHUYECKHX CBOWCTBAX BAIlEro Kjacca BEIECTB.
BAPUAHT 1
OOopynoBaHue: MITATUB, TPOOUPKH, CTEKIIIHHAS TPYOOUKa, BOJA, COJISTHASI KMCIIOTA, THIPOKCHL
KaIIbIIUsI, YIJICKUCIIBIN ra3, OKeun Kasbius, okeua Meau (1), aepxaresb, CIUPTOBKA, CIIUYKH.
3agaHue: MPOBEIUTE OIBITHI:

o B3saumopeiicTBue okcuga MeTana ¢ BOJIOH U KUCIOTON

o BsaumogeiicTBue okcua HeMeTaIa ¢ BOJOW U LIE0YbIO.
BAPUAHT 2
OGopynoBanue: nakmyc, heHonTanerH, ruapoKcH I HaTpus, ruapokeun meau (1), ceprast
kuciorta, cynbbar meau (1), ruapoxcu Kanbiys, KapOOHAT HATPUS, CIIMYKHU, CIMPTOBKA,
JIepEeBSIHHBIN J1epKaTelb, ITATUB, MPOOHPKU
3agaHue: MPOBEIUTE OIBITHI:

o JlelicTBUE 111€JI0YEH HA HHIUKATOPBI.

o Heiirpanu3zamust HepacTBOPUMOI0 U paCTBOPHUMOTO OCHOBAHUS KHCIOTOM.

o BsaumopeiicTBue pacTBOPOB COJIeH U OCHOBAHMIA, pe3yJabTaTOM KOTOPOTO B OJHOM Cilydae

SBIISIETCS HEPACTBOPUMOE OCHOBAHUE, B IPYrOM — HEPACTBOPUMAs! COJIb.

o Peaxmus pa3noxeHus: 0CHOBAHUSL.

BAPHAHT 3



OO6opynoBaHme: MTATUB, TPOOUPKH, COJISIHAS KHCIIOTA, JAKMYC, THAPOKCH]T HATPHSI, THIPOKCHU]T
xene3a (I11), marauii, kapOOHAT HATPHS, CEPHASI KUCIIOTA, XJIOPHU Oapusl.
3agaHue: MPOBEIUTE OIBITHI
o JlelicTBUE KUCIIOT Ha HHAUKATOPBI.
o Helitpanu3anus KMCI0TOW paCTBOPUMOIO U HEPACTBOPUMOI'O OCHOBAHUS.
¢ B3saumopeicTBUE KUCIOTHI C METAJIOM.
e BszaumopeiicTBHE KUCIOTHI C COJIBIO C BBIJICJIEHUEM B OJJHOM CIIy4dae ras3a U BbIIIAJCHUEM
0caJika B JIpyroM ciiydae.
BAPHAHT 4
OO0opynoBanme: OKCHJ] IIMHKA, COJISIHASL KUCIIOTA, TUIPOKCHUL HATPUsl, XJIOPU LIMHKA.
3agaHue: NPOBEAUTE OTBITHI
e BsaumojeiicTBre aMpOTEPHOTO OKCHIA C KHCIOTOH H MISIOYbIO.
e Tlonydyenue am¢poTEepHOTO TUAPOKCUA.
e BzaumogeiictBue am(poTEpHOTO TUIPOKCUIA C KUCIOTON U MIETOYBIO.
BAPHAHT 5
OoopynoBanue: cyinbdat meau (1), )xenes3o, rTuaAPOKCHT HATPHS, KAPOOHAT HATPHUS, THIPOKCH/T
KaJbIHs, COJISIHAs KUCIIOTa, XJI0pua Oapus, cepHasi KUCJIOTa, MPOOUPKH, IITATUB.
3anaHue: MPOBEIUTE OTBITHI
o B3saumopeiicTBue pacTBopa COJM C METAIIIOM.
e BsaumogeiicTBrEe pacTBOPOB coJiell 1 OCHOBaHMII ¢ 00pa30BaHUEM B OJTHOM CIIydae
HEPaCTBOPUMOM COJIM, B IPYrOM — HEPACTBOPUMOTO OCHOBAHHUSI.
e BszaumogeiicTBHE KUCIOT € pacTBOPAaMHU coJieii ¢ 00pa3oBaHUEM B OJTHOM Ciydae rasa, B
JIPYrom — ocajxa.
o B3saumopeiicTBue pacTBOPOB COJIEH IPYT C IPYroM.

IIpakTnueckasi padora Nel6

JKCNepUMEeHTAJIbHOE pellleHNe 3a1a4
Llesb: 3aKkpenuTh MPAKTHUECKUE HABBIKK W 0000IIUTH 3HAHUS TI0 HEOPraHMYECKOW XUMUH.
Xoxa padoTbI

BrImosiHUTE NpakTHYecKue 3a1aHusl.
Hanumure ypaBHEHUsI peakiyii B MOJIEKYISIPHOM U HOHHOM BHJIE.
BAPHAHT 1
IMpubopwl u MaTepuabl: MTATUB, IPOOUPKH, cyabdart meau (I1), THAPOKCHI HATPHUS, XITOPHT
Oapus, cepHas kuciaoTa, xmopu xenesa (111), kapbonar HaTpws.
Hcnonp3ys BhIJAaHHBIC BEIIECTBA, MOJTyYUTE:

o Tpu ocamka: roy0oi, OeybIil, KOPUUHEBBIM.

o ['a3 Oe3 3amaxa.
BAPHAHT 2
Ipu6opsl u MaTepuaabl: cyiabdar meau (1), rumpokcua HATpHs, XJIOPUI Oapus, CepHas KMCIOTa,
COJISTHAsI KUCIO0Ta, PeHOI(BTaICHH.
DKCHEPUMEHTAIBHBIM ITyTEM OCYIICCTBUTE MPEBPAIICHUS:

e PactBOp — 0CamoK — pacTBOp

e becrBeTHblii pacTBOpP — PacTBOP MAIMHOBOTO 1IBETa — OECIIBETHBIN PACTBOP — OCAIOK

6enoro 1Bera

BAPHAHT 3
IIpubopsl U MaTepuaabl: THIPOKCU] HATPUS, XJIOPUA Oapus, CEpHas KUCI0Ta, KapOOHAT HATPH,
deHondranens.
DKCMepUMEHTaIbHBIM MyTEM OCYIIECTBUTE MPEBPAIICHUS:

e becrBeTHblii pacTBOpP — pacTBOP MAIMHOBOTO I1BeTa — OECLBETHHIN PacTBOP — 0CAIOK

Oemnoro 1Bera.
e PactBOp — raz — ocaJok.

Ipuinoxenne Ne2



IpakTuyeckas padora
«Omnpenenenne KapOOHATHOI KeCTKOCTH BOABD)

AOCOIIOTHO 4YHCTOM BOJABI B Npupojae He cymecTByeT. OHa Bcerja COACPKHUT pa3iIndHbIC
NpUMECH KaK B PACTBOPEHHOM, TaK M BO B3BEHIICHHOM COCTOSHUH. OT KOHIIEHTPAIUH M TPHPOIBI
ITHUX NPUMECEH 3aBUCHUT TPUTOAHOCTH BOJIBI sl OBITOBBIX M ITPOMBIIICHHBIX HYX]I.

Bopa, B KoTOpoi pacTBOpEHBI COJIM KajdbliUg W MarHus, oOJagaer OcCoObIM CBOWCTBOM —
KECTKOCThIO. JKecTkast Bojia 00pa3yeT IJIOTHBIC CJIOW HAKUIHM Ha BHYTPEHHHX CTEHKAX MapOBBIX
KOTJIOB U KHUIITWIBHUKOB; B HEH IJIOXO Pa3BapUBAIOTCS NMHIIEBBIC MPOJYKTHI; IPU MBIThE PYK B
KECTKOH BOJIE pacXoIyeTcsi MHOTO MblIa. KOMMYecTBEHHO >KECTKOCTh BOJIBI BBIPAKAIOT YUCIOM
MUJLIUMOJIEH SKBUBAIEHTOB MOHOB KaJIbLMs M MarHus, coiepskamuxcsa B 1 1. 1 mmons (3x8.Mg?*)
cootBeTcTBYeT 12,16 Mr; 1 MMoJtb (3KB. Ca“) — 20,04 mr. B 3aBUCUMOCTH OT 3HAYEHUS KECTKOCTH
pa3IUYaloT CIEAYIOIINE THITBI BOBI:

a) oueHb Msrkas — meHee 1,5 mmoub (9kB.) / 11

0) msrkas — 1,5 -3,0 mmosb (3kB.) / 11

B) cpenuexectkas — 3,0 — 4,5 mmoub (9kB.) / 11

r) 0BOJIBHO skecTKas — 4,5 — 6,5 mmonb (9kB.) / 11

1) xectkast — 6,5 — 11, 0 mmonb (3kB.) / 11

¢) oueHsb jxkecTkas — cBbitie 11,0 Mmosb (3kB.) / 11

Ecnu B Boje Hapsaay ¢ nonamu Ca®* u Mg** npucyrcryror nonst HCO;, To npu KumnsueHuu

e€ KECTKOCTb YMEHbILAaeTCs. ITO OOYCIOBJIEHO pa3pyLIEHUEM KHUCIBIX COJIEH M BbIMaJeHHEM B
0CaZI0K MaJOPACTBOPUMBIX KapOOHATOB.

KectkocTh, 00yciaoBIEeHHAs COMAEP)KAHUEM THAPOKAPOOHATOB KaJbIUS U MarHus, Ha3bIBAeTCA
kapOoHaTHO# (0K ;. ). E€ onmpenenstor THTpOBaHHEM BOJIBI PACTBOPOM XJIOPOBOJIOPOTHOM KUCIOTHI:

Ca(HCO,), + 2HCI—>CaCl, + 2CO, 1 + 2H,0

B xauecTBe MHAMKATOPA UCTIOJIB3YETCSI METHIIOBBIN OPaHKEBbIH.
XKectkocTh, 00yCIOBICHHAsS MPUCYTCTBHEM B BOJC XJIOPHIOB, CYIb(PAaTOB W APYrHX COJICH
Maruusg M Kajblus (Kpome THIpoKapOOHATOB), HasbiBaetcs HekapObonatHoi (XK ., ). OOmas

’KECTKOCTb BOJBI IpeAcTaBisier coboil cymmy K, + XK, . E€ MOXHO ompenenuTs TUTpOBaHUEM

BOJIbI CIIUPTOBBIM PACTBOPOM HEHWTPaJbHOTO MbUIA, HAIPUMEP AETCKOTO (METOJ OCaIUuTENbHOTO
TUTPOBAHHUSA):

CaCl, + 2C,,H ., COONa —(C,,H; COO) , Cal + 2NaCl

KoHenr peaknuy ycTaHABIMBAIOT 10 OOPa30BaHUIO YCTOWYHMBOW TICHBI, MOSBIISIONICHCS MpU
BCTPSXMBAHUM THTPYeMOHW BOJBL I[IpeaBapuTeNbHO MPOBOJST aHAIW3 HECKOJIBKHX ASTalOHHBIX
pacTBOPOB, COACPIKANIMX U3BECTHOE KOJMYECTBO KATHOHOB KAJIBITHSL.

Vkazanust no nposedenuro skchepumeHmanbHou pabomol

«Onpedenenue KapOOHAMHOU HCECMKOCTU BOObIY.

[TomecTture B KOHHYECKYIO K00y 00BEMOM 250 M mpoOy peuHo# WM BOJOTPOBOJHOM BOJBI
00bémom 100 M. TIpubaBbTe 2 — 3 Karuiu pacTBopa MetuioBoro opamkesoro (0,02%) u Tutpyiite
npody 0,1 M pacTBOpoM XJIOPOBOJIOPOJIHON KHCJIOTHI JIO TEpexoJia JKEITOW OKpPacKu B
HEHCYE3AI0IYI0 0JICTHO-PO30BYIO.

PaccuuraiiTe kapOOHATHYIO )K€CTKOCTh BOJBI IO (hopMyIIE:

K= Via * Cha

K

MMoJib (3kB.) / 11,
VHZO

TJe Cyc - HOpMasbHas KoHnenTpauus pactsopa HCI; V y, - 00beM BOJIBI, B3ATHIH 1 aHAIK3a, II;

V o - 00bem pactBopa HCI, 3aTpadenHbIil Ha TUTPOBaHHUE, MIT.

Ipuinoxenne Ne3

IIpakTHyeckas pabdora
«Omnpenenenne cogep:xanus :xeiue3a (1) B pacrBope».



Coneprxanue couieit sxene3a (1) B muTbeBoit BOJIC MOKHO OMPEICITUTh HE TOJIBKO KauyeCTBEHHO (C
HOMOIIBI0  KPAacHOW  KPOBSIHOW  COJIM), HO H  KOJIMYCCTBEHHO, HAIpPUMEpP, METOJOM
IUXpOMaToOMeTpuu. MeTo1 ANXpOMaTOMETPUN OCHOBAH Ha OKUCIIUTEIBHBIX cBoiicTBax noHoB Cr,0

2—- '
2~ BOCCTaHaBIMBATHCSA 10 KaTHOHOB Cr’*:

Cr,0  +14H*+6e=2Cr* +7H,0

YroObl ONpeNenuTh TOYKY SKBUBAJIEHTHOCTH, IHOJB3YIOTCS OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIMU

MHUKATOPaMH, H3MEHSIONIMMHU OKPAacKy B IPUCYTCTBUH N30BITKA AUXPOMAT-HOHOB.

Oxcnepumenmanvhas 3a0aya Nel. [IpurotoBieHrne TUTPOBAHHOTO PacTBOpa AUXpOMaTa Kajlusl.
[Tomecrute BOIOKC1,2 TK,Cr,O, 1 B3BechTe OIOKC C COJIBI0 HAa aHAJUTHYECKUX Becax (MOXKHO

UCIIOJIb30BaTh IIKOJIbHBIE OObIYHBIE Bechl). llepechinbTe auxpomar Kaausi U3 OIOKCa B MEpPHYIO
koJ0y Ha 250 MJ ¥ BHOBH B3BEChTE€ OIOKC Ha aHAIMTHYCCKUX Becax. [lo pasHOCTH ompenenuTe
maccy K,Cr,O, B mepHoii kosbe. [Ipuneiite B k0i0y 100 — 150 M aucTHIMpOBaHHOM BOJBI 1
pactBopute coJib. JloBeaure 00bEM pacTBOpa 10 METKH, 3aKpoiTe K00y MpoOKoi U nepemMeriante
pactBop. PaccumraiiTe HOpMalbHYI0 KOHIEHTPALMIO W THTP NPUTOTOBIEHHOTO pPAacTBOpa
IUXpoMata Kajusl.

Oxrcnepumenmanvhas 3adaua Ne2. Onpenenenne KoHIEHTpauu HOHOB kene3a (I1) B murbeBoit
BOJIE.

[Tomecture B 3 xoHM4eckue kool Ha 250 mur mo 20 mu aHanmu3upyemoit Boasl. [IpubaBeTe B
kaxayro kosoy 30 mu pactBopa HCI (1:1), 5 mut pactBopa dochoproii kucinotsr (85%-Horo) u 6 —
8 kamens unaukatopa (0,1 r audpennnamuna pactBopsoT B 50 MJI KOHIIEHTPUPOBAHHOM CepHO
kucinoThl). [lepemenraiite pacTBop B OHON M3 KOJI0O M MeIeHHO TUTpYiTE ero pactBopom K,Cr,O

, IpU HENpepblBHOM IepememnBaHuu. Kak TOJIBKO 3eleHas OKpacka pacTBopa B KolOe,
oOycnoBinenHas nonamu xkenesa (1), cramer cepo-3eeHON, YMEHBIIUTE CKOPOCTh THTPOBAHHS.
[Tpubasnsiite pacteop K,Cr,0, no oguoil kamie. B Toyke SKBHBaJIEHTHOCTH OKpacka pacTBOpa
CTAHOBUTCS CHHE-(UOJIETOBOW. AHATOTUYHO TIEpEMENIaiTe U OTTUTPYHUTE PACTBOPHI B IBYX AP yIUX
konbax. Ilo pe3ynpTaTaM TpexX TUTPOBAHUW pacCUMTalTe CpeJHEE 3Ha4YeHHEe oObeMa pacTBOpa
IUXpoMara Kallusi, 3aTpauyeHHOr0 Ha TUTpoBaHUE. PaccuuTaiiTe KOHIIGHTpalMIO »Kejie3a B

aHaJTM3MUPyEMOM PacTBOPE.
HopMmanbHyr0 KOHIICHTPALUIO ¢ BENIECTBA B aHAIM3HPYEMOM PACTBOPE MOYKHO PAaCCUMTATh IO
Vo
dhopmyie: c= RVEE

rae V — oObeMm B3sTOH Ui aHanu3a npoOsl; V , - 00beM TUTPOBAHHOIO pAacTBOpA pEarcHTa,
3aTpadyeHHBIN HA TUTPOBAHUE TPOOBI; ¢, - HOpMaJbHasi KOHIIEHTPAIIMS TATPOBAHHOTO PacTBOPA.

KoHnneHTpanuio pacTBopa MOKHO TaKKe BbIPaKaTh TUTPOM. THTp IOKa3bIBAET MacCy BEIECTBA
B rpaMmax B 1 mi pactBopa. CBA3b MEXIy HOPMalbHOM KOHLEHTpauued u tutpomI’ pacTBopa
*
c*M,
1000
rae M , - MoJIpHas Macca KBUBAJIEHTa, PaBHas MPOU3BEICHUIO MOJISPHOM MaCChl HA DKBUBAIICHT.

BBIPAXKACTCS YPABHCHUEM. T=

Hpe,[[eJ'ILHO A0MYCTHMasds KOHLCHTpalHsd HMOHOB KCJIC3a B MMUTHEBON BOJIE COCTaBIISET 1 mr/m.
Mo:KHO caeaTh BEIBOI O 0€30MacHOCTH HCCJIeI0BAaHHOM IUTHEBOM BOIBI IJIS 310PpOBbA YCJIOBCKA.
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