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PELIEH3UA
Ha [porpamMmy BHeYpO4YHOU JeATellbHOCTH «[IpakTnueckas XuMus»,

COCTABJIEHHYIO YUHUTEJIEM XUMHUH
MBOY COLL Ne4 nrrAdunckuit MO Cesepckuii paiton um. XKykosa I'.K.

Kosemunoii Onsru KOpbeBHbI

Kype BHeypouHoii nesitensHocTH «lIpakTuueckas XHMHs»,peHA3HAYEH TS
ydaumxcest 9-x knaccon. Cpok peanu3ali MporpamMMel Kypea oIuH ro (Bcero 34
Jaca, OlMH 4Yac B Hezlento). Ilporpamma Kypca HampaBieHa Ha yIOBJIETBOPEHHE
MO3HABATE/IbHBIX MHTEPECOB W IPUMEHEHHE TMPAKTHYECKHX 3HAHUH 10 XHUMHH
YHaLIMXCsl OCHOBHOM 00111e00pa30BaTeIbHOM IKOJIB.

[lenaroruueckas nenecoobpasHOCTh JaHHOMN MPOTPAMMbI COCTOMT B TOM, YTO
OHa TpeJHa3Ha4YeHa g y4aliuxcs 9-ro Kiacca, Korga ykKe HMeeTcs
Onpe/ie/IeHHbIH 00beM 3HAaHMif, NMPOM3OILIO CMBICJIOBOE TOHHMAHHE MaTepHaa
H3y4aeMOro npeaMera ¥ HEoOXOJUMO 3aKpelmuTh 3TH 3HAHMS HAa OCHOBE
NPaKTHYECKON AeSITeIbHOCTH.

Ilpennaraemplii Kypc OpHeHTHpPYeT ydallMXcs Ha MOMCKOBYIO IESTENbHOCT,
NPUBUBAET KYJIBTYPY MPOBEICHUA HAYYHOI'O SKCIEPUMEHTA, JaeT BO3MOKHOCTH
YIIlyOUTb 3HaHHMS MO OYeHb BAXKHBIM BOIPOCAM Kypca XHMMHM, TOMOraeT pedstam
OMpPEeNeIUTECs. ¢ BbIOOpOM npodeccun. 3HAUMTENBHOE MECTO B MPOrpamMMe
3aHUMAIOT NPAKTUYECKHE padoThl, POBEIEHHE KOTOPBIX CIIOCOOCTBYET Pa3BUTHIO
MHTEpeca IIKOJIBHMKOB K €CTEeCTBEHHbIM HayKaM, [O3BOJSET paCIIHPHTE
MPEACTAaBICHHE y4YalllUXCsl O CBOMCTBAaX BEIIECTB M  pe3yabTarax HX
B3aWMONICHCTBHH, 3aKpenuTh W pasBUTh HaBBIKM pPaboTbl B 1a0OpaTOpPHH M
peIlIeHHs] KOJTHYECTBEHHbIX M KaueCTBEHHBIX 3adad. B 3Tom 3akiroyaercs
aKTyaJbHOCTh M HOBH3HA IPOTPAMME.

Cucrema 3ananmii pasHooGpasHa 1o (opmMe, COIEPKAHUIO U CTENEHH CIOKHOCTH U
TpeOyeT OT yYallMXCsi aKTHBHOM MO3HABATETLHOI S TENBHOCTH.

Ilporpamma  O.}O.Kosbmunoit  «IIpakThdeckas XHMEs» paccMOTpeHa Ha
3aceanuu LIIMO yunTeneli ectecTBeHHO-HAYYHOTO LUKIIA.

[IpencraBiennas s peleH3NpOBaHMs MPOTPaMMa MOIIATOBO PACIMCAHA IS
Y4eOHOH NeATeNBHOCTH, MHTEPEeCHa M0 COJePIKAHHIO, aKTyajlbHa U MOXET ObITh
PEKOMEHI0BaHa Ul padOTHI B LIKOJIAX MYHHULMITAIUTETA.

Peuenszenr:
['naBHBIN cienmanuct MKV
MO Ceepckuii paiion « IMLIy

[loanuce yaocrosepsro

Pykosoautens MKY % 0. /. )
MO Cesepckuii paiion « IMIT» ' “E.B.I'anuna




MyHuuymnansHoe 6roaxeTHoe obueobpasosartensHoe yupexaeHue
cpegHan obuweobpasoBatensHan wkona Ne 4

MMEHMW YeTbipexabl repos mapwana Xykosa K

PaccmotpeHo u ogobpeHo
Ha 3acefaHMM NegarorM4eckKoro
coseta MBOY COLL Ne 4

Mpotokon Nel or 30 0 gM;{ /

PABOYAA MPOrPAMMA BHEYPOYHOW AEATENBHOCTU
KPYXKA MO XMMWWN 9 KNTACC

Tun Nporpammbl: KOMNAEKCHanA

HanmeHoBaHue: MNpakTUYECKas XMmuma

Cpok peanusaumu: 2021-2022 yuebHbiit rog,

HanpasneHue: obwenHTeNNeKTyanbHoe

dopma nposeaeHUA: NEKUUKU, NPAKTUKK, Hay4HbIE U NOUCKOBbIE UCCNeA0BaHMA
MNepuoaMYHOCTE NPOBEAEHUA: EXKeHeLe/IbHbIE 3aHATUA

Bo3spact obyuaowuxca: 14-15 net

Yuuteno: KozbmuHa Onbra KOpbesHa

CocrasneHa B COOTBETCTBUM W Ha ocHoBe ®TOC 000 (npvkas MOH P® ot 7 aBrycta 2015 Ne08-1228, MOH P®
Ne 1897 ot 17.12.10, peKOMeHAALLMAM N0 OPraHU3aLMm BHEYPOUHOW AeATENbHOCTHU B 06pa3oBsaTe/ibHbIX
opraHu3auuax KpacHogapckoro kKpas MOH KK ot 30.09.2014 Ne 47-15091/15-14, nucbma MoH KK oT
07.07.2016 Ne47-11727-16-11), npuMepHbIX NPOrpamm BHEYPOUHOW AEATENbHOCTM, HayalbHOe U OCHOBHOE
obpazosanue., nog pegakument B.A.fopckoro. M. «Mpocseutesue» 2011r




1. Tlnanupyemsble pe3yabTaThl yueOHOro npeamera, Kypcea.

JIHYHOCTHBIE pe3yJibTAThI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS TPOTPaMMbI OCHOBHOIO 00LIEr0 00pa3oBaHusl
JTOCTUTAIOTCS B X0Ji€ O0YYEHHUs] XMMHUH B eIMHCTBE Y4eOHOI 1 BOCIIUTATE/IbHOM
nesitenbHocTH OpraHu3aluu B COOTBETCTBHH € TPAAHLIHOHHBIMH POCCHHCKHUMHU
COIMOKYJIBTYPHBIMH H TyXOBHO-HPaBCTBEHHBIMH LICHHOCTSMH, IPUHATHIMU B 00ILIECTBE
NpaBUJIaMU ¥ HOPMAaMH MOBEJEHUS, U CITOCOOCTBYIOT MPOLIECCaM CaMOTO3HaHMS,
caMOpa3BHUTHS U COLIMANTU3AIMH 00yHaIOILIHUXCH.

JIMuHOCTHBIE PE3YJbTaThl OTPAXKAKOT C(bOpMHpOBaHHOCTb, B TOM YHUCJIE€ B HaCTH:

1. Ilampuomuuecko2o 60cnuUmMaHus

[EHHOCTHOr'O0 OTHOLLIEHUS K OTeYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
Hay4HOMY HacJIe/INI0, TOHUMAaHUs 3HAYeHUsl XUMHUYECKON HayKH B JKH3HH COBPEMEHHOI0
o011ecTBa, CrocoOHOCTH BIAAETh TOCTOBEPHOH MH(MOPMALUEH O NIEPeIOBBIX
JOCTHXKEHHSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHONW XUMHHU, 3aHHTEPECOBAHHOCTH B
HAY4YHbIX 3HaHUAX 00 YCTpOHCTBE MHpa U 00LLECTBA;

2. I'pasicoanckozo éocnumanus

Mpe/IcTaBIeHHs O COLMATbHBIX HOPMaxX M MpaBUiIaX MeKINYHOCTHBIX OTHOLIEHHH B
KOJIJIGKTHBE, TOTOBHOCTH K pa3HOO0pa3HOM COBMECTHOMN AeATEIbHOCTH IIPH BBINOJIHEHHUH
y4eOHBIX, [103HABATE/IbHBIX 3a7a4, BBINOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHMMAaHHUIO U B3aUMOIIOMOIIIH B MPOIIecce
3TO yueOHOH esiTeIbHOCTH; TOTOBHOCTH OLIEHWBATh CBOE MTOBEIEHUE U MTOCTYIIKH
CBOMX TOBApHULIEH C NMO3MLUHUHA HPABCTBEHHBIX U NIPABOBBIX HOPM € YYETOM OCO3HAHHUS
MOCJIEACTBUN MOCTYIKOB;

3. Lennocmu HaQy4HO20 NOZHAHUA

v' MHPOBO33pEHYECKHX MPEICTABIEHHUH O BELIECTBE U XUMHUUYECKOH peaKLnH,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIAIOIINX
OCHOBY JUIsl TOHUMAaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpa; Npe/ICTaBIeHnl 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs IPUPO/Ibl, B3aUMOCBS31X Y€JI0BEKA C
[IPUPOJHOMN CpeaoH, O POJIH XUMHUH B MO3HAHUH ITUX 3aKOHOMEPHOCTEH;

v/ No3HaBaTelbHbIX MOTHBOB, HANIPABIEHHBIX HA MOIyYeHHE HOBBIX 3HAHWA 110
XMMHH, HEOOXOIUMBIX U1 00bsicHeHHs HAaOJH0JaeMbIX [1POLIECCOB U SIBJIEHUH,

v/ NO3HaBaTelbHON U MH(OPMALIMOHHOMN KyJIbTYpBbL, B TOM YUC/I€ HABLIKOB
CaMOCTOATE/IbHON padoThl ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOMN JTUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKMMHU CPeICTBAMH MH(OPMALIMOHHbBIX TEXHOJIOTHH;

v' uHTepeca K 00YYEHHIO U O3HAHMIO, TH0003HATEILHOCTH, TOTOBHOCTH H
CTIIOCOOHOCTH K caM000pa30BaHUIO, HCCIIeI0BATEIbCKON AeSITeIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00yUeHHs B Ja/IbHEHIIEM;

4. @opmuposanusn Ky, 1bmypsl 300p06bs

OCO3HaHHS LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 370POBbIO,
YCTaHOBKH Ha 3/10pPOBBIH 00pa3 JKHU3HH, OCO3HAHMUS [1OC/IEJACTBUI U HENIPUATHA BPEIHBIX
MPUBbIYEK (YIOTPeOICHUS AalKOrois, HAPKOTHKOB, KYpPEeHHs ), HEOOXOAMMOCTH

cobmroneHus npaBui 0€30MacCHOCTH MPH 0OpalleHHH ¢ XHMHYECKHMMH BEILIECTBAMHU B
OBITY M peallbHON KU3HH;

5. Tpyooeozo éocnumanusn



KOMMYHHMKATUBHON KOMITETEHTHOCTH B OOILIECTBEHHO M10/I€3HOM, yueOHO-
MCCIIe10BaTENBCKOM, TBOPUECKON U APYTMX BHAAX AeATELHOCTH; HHTEpeca K
MPaKTUYEeCKOMY W3YyUEHUIO podeccuii U Tpy/a pa3jIMuyHOro poja, B TOM YHCie Ha
OCHOBE NIPUMEHEHHUSI MPeIMETHBIX 3HAHUH 10 XMMHUH, OCO3HAHHOI0 BEIOOpa
WHIMBH/IyaJIbHOM TPAeKTOPHHU NPOI0KEHHUsST 00pa30BaHUs ¢ YU4ETOM JTHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHMHH, 00LIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
6. IK0102UUECKO20 80CHUMAHUSA

v/ 9KOJIOrHYECKH 11eJIec000pa3HOro OTHOIIEHUS K PUPO/Ie KaK HCTOYHHKY JKH3HH Ha
3eMJie, OCHOBE €& CYIleCTBOBaHMsI, MOHUMAaHHUs LIEHHOCTH 3/10pOBOT0 U
Oe3onmacHOro oopasa JKHU3HH, OTBETCTBEHHOTO OTHOLLIEHUS K COOCTBEHHOMY
(GU3HUECKOMY W TICHXHUYECKOMY 3J0POBbIO, OCO3HAHMS [IEHHOCTH COOIIOIEHHSI
mpaBuJ 0€30MacHOTO MOBEAEHHUS MPU padoTe ¢ BELLECTBAMH, a TAK)KE B CUTYyalUsX,
VIPOKAIOIIMX 3/I0POBBIO U KU3HHU JTHOIEH;

v’ CroCOOHOCTH IIPUMEHATH 3HAHMS, TI0JTy4aeMble IPU H3YUEeHUU XUMHH, 115
pellleHus 3aa4, CBSI3aHHbBIX C OKPYIKaIOIIeH MPUPOIHON cpe/loi, TOBBILIEHH S
YVPOBHS 3KOJOTHYECKOH KyJIbTYpPbl, 0CO3HAHUS I100AIBHOTO XapaKkTepa
IKOJIOTMYECKUX MPoOJeM U NyTel UX pelleHus TOCPeICTBOM METO0B XHMHUH

v/ 3KOJIOrHYECKOr0 MBILIIEHHS, YMEHHS PYKOBOICTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHHMKATHUBHOH U COLIMAIbHOM MpPaKTHKE.

METa[IpEJIMeTHble Pe3yJabTaThl OCBOCHHH KYpPCa H CHCTEMA HX OHEHKH

Pezynamuensie YY/I:

CaunyaroT cBO# criocod AeHCTBUS € ITATTOHOM;

CnanyaroT croco0 W pe3yJibTaT CBOMX JIEMCTBHE ¢ 3a7aHHBIM 3TAJOHOM, OOHAPYKUBAKOT
OTKJIOHEHHUS U OTJIHUYHS OT 3TAJOHA;

BHOCST KOppeKTUBbI U I0TIOJTHEHHS B COCTABIICHHbIE TIJ1aHbl;

BHOCSAT KOppeKTHBbI U JOMOJHEHHs B CMOCO0 CBOMX JEHCTBUH B Cllyyae pacXoKIeHHs
3TaJ0Ha, peajbHOI0 ACHCTBUSA U €ro MPOAYyKTa;

Bb1aensioT 1 0CO3HAIOT TO, UTO YXKe YCBOEHO U YTO ellle MOAIEKHUT YCBOSHUID, OCO3HAIOT
KauyecTBO ¥ YPOBEHb YCBOCHMS,

Oco3HaloT Ka4ecTBO U YPOBEHb YCBOCHHUS;

OueHHBAIOT JIOCTUTHYTBIH pPE3yNbTaT;

Onpenensror MocaeA0BaTeTBHOCTE MPOMEKYTOUYHBIX Leflell ¢ Y4eTOM KOHEYHOIo
pe3yabpTara;

CocTaBisIOT M1aH | M0C/IEe10BaTeIbHOCTD AeHCTBHIA;

Crassr y‘lGGHy}O 3a/lauy Ha OCHOBE COOTHECEHHA TOI0, YTO YIKE U3BECTHO U YCBOEHO, H
TOr'o, 4TO €€ HEU3BECTHO

Io3nasamenvuvie YY/1:

Bpiens0T Ko14ecTBeHHbIE XapaKTEPUCTHKH 00bEKTOB, 3a/laHHbIE CIIOBAMMU;
BoccranaBnuBaloT  MpeiMETHYH — CHTyalWiO, ONMHCAHHYID B 3aaade, [yTeM
nepeopMyIMpPOBaHHUS, YIMPOIIEHHOr0 Ilepeckas’a TEKCTa, C BbIJEJIEHHEM TOIBKO
CYLLECTBEHHOM U1l peLIeHus 3a1aui HHhOopMalnu;

Brinensator 0000EeHHbIH cMbICH U GOPMATBHYIO CTPYKTYPY 3a1a4H;

YMEIT 3aMeHSI Th TEPMUHBI OTIPeIeTIEHUSIMH;




VYMerT BIBOAUTD CIEICTBHS U3 UMEIOIIIMXCS B YCIIOBUH 3a/1a4H JaHHBIX,

Brigensor GopMalibHYIO CTPYKTYpPY 3alaquu;

AHaIM3UPYIOT YCIIOBHS U TpeOOBaHUA 3a1a4H;

BripaxaroT CTPYKTYpY 3a4a4d Pa3HbIMH CPEICTBAMM,

BhINOMHSIOT Onepaiyy co 3HaKaMH U CUMBOJIAMH;

BrIGUparoT, COMoCTaBIsitOT i 000CHOBBIBAIOT CITOCOOBI PELLIEHHUS 3a1a4H;

[TpoBoasAT aHaiM3 CrocoOOB pellleHHs 3aJadyd ¢ TOYKH 3PEHHS MX PALMOHAIBHOCTH H
9KOHOMHYHOCTH;

YMeroT BeIOHpaTh 0000111eHHbIE CTPATErHK peLLIeHHs 3a1a41

Kommynuxkamusnovie YY/1:

Obwaromes u 63aumMo0eticmeyom ¢ NApmHepami N0 COBMEeCmHOU 0esimeIbHOCMuU UlU
obmeny ungopmayueil:

YMEIOT cayliarh U CAbIATh APYT APYra;

C 1ocTaToyHOM MOJHOTOW W TOYHOCTBKO BbIPAXKalOT CBOM MBICITH B COOTBETCTBHH C
3a/lavyaMy U yCIOBUSMHU;

ANIeKBaTHO MCHONB3YIOT pedeBble CPeacTBAa s AMUCKYCCHM M apryMeHTallMHd CBOeH
TIO3ULINH;

VMEIOT NpejCTaBlIsTh KOHKPETHOE COjepKaHWe M coo0IaTk €ro B INHCbMEHHOH H
YCTHO# hopme;

WHTepecyloTcsl 4y’)KUM MHEHHEM W BbICKA3bIBAIOT CBOE;

Berynaior B quanior, yd4acTBYHOT B KOJUIEKTHBHOM OOCYXKJISHHH MpoOneMm, ydartcs
BJIaJ€Th MOHOJIOTHYECKOW MW Auajorudyeckoil (opMaMH pedd B COOTBETCTBUH C
rpaMMaTH4YeCKMMM U CHHTAKCHUYECKUMH HOPMaMH POJIHOIO S3bIKA.

Vuames oeticmeosamo ¢ yuemom nozuyuu 0py202o u co2nacogoléams c60u OeUcnels:
[ToHMMAIOT BO3MOKHOCTb Pa3jMYHbIX TOYEK 3PEHUS, HE COBMA/AIOLIMX C COOCTBEHHOM;
[IposiBISAIOT FOTOBHOCTh K OOCYKIEHMIO pa3HbIX TOYEK 3peHHs W BbIpaboOTKe oOuieH
(rpynmnoBoii) MO3ULIMH;

Memanpeomemuvimu  pe3ynbTaTaMu  OCBOEHHUs BbIITYCKHHKaMH OCHOBHOH IIKOJIbI
NpOrpaMMbl O XUMHUH SIBIISIOTCS

1) ucronb30BaHHEe OCHOBHBIX MHTEIUIEKTYaIbHBIX ONepaluii: GopMyIMpoBaHHE THIIOTES,
aHalM3 W CHHTE3, CpaBHeHHe, 0000lleHHe, CHUCTeMaTu3allus, BBISIBICHHE MPHYHHHO-
CIIeICTBEHHBIX CBA3EH, MOUCK aHaJIOrOB;
2) yMeHMe TeHepUpOBaTb HWIEH M ONpeleNsTh CpeAcTBa, HEOOXOAMMBIE [UIS HX
peanu3anuu;

3) yMeHHe OomnpesessaTh LeAU W 337a4yM JesATe/IbHOCTH, BIOMPATh CPEACTBA pealn3alin
LeJIH 7 IIPUMEHSATh UX Ha IIPaKTHKE;
4) BCTIONTB30BaHHE PA3TMYHBIX HCTOYHHKOB JUIsl [OTYUeHHST XUMUYeCKOH HH(HOPMALIHH.
5)OBnajeHde  HaBbIKAMM  CAMOCTOSITEILHOrO  MPUOOPETEHMS]  HOBBIX  3HAHMH,
opraHuszauMM  y4yeOHOH  JeATeNbHOCTH, [MOCTAHOBKM  LeJeH,  IUIaHUPOBaHHS,
CaMOKOHTPOJII M OLIEHKH pEe3yJIbTATOB CBOCH AEATEIIbHOCTH, YMEHHMSAMH MpEIBUIETH
BO3MOJKHBIE Pe3yJIbTaThl CBOUX JI€HCTBHIA;

IIpeameTHble pe3y/ibTaThl 0CBOEHHS 00Y4YAIOIHMHCS NPOrPpaMMBbl:



yuauwjuecsa OO0IHCHBL 3HAMb!

e (u3MUeCKHe BEJIMYMHBI W WX €JMHULBLl HM3MEpeHHs (Macca BellecTBa, Macca
_pacTBOpa, KOJMYECTBO BellecTBa, 0ObeM BellecTBa, OOBEM pacTBOpa,
OTHOCHTENbHAS aTOMHAas M MOJsSpHas Macchl BELECTBa, MaccoBas 074
pPacTBOPEHHOr0 BEIECTBA, MaccoBas 0Js JJIEMEHTOB B COEIMHEHHM, BbIXOJ
BellleCTBA);

® YpaBHEHMS XUMHYECKHX peaKIiIuii;

e [CCOLMAINAS, KATUOH, aHUOH;

® YHCJI0 YacTHII, Y10 ABOraapo;

® MOJISIpHbIN 00bEM a30B;

e (QopMyabl Ui pacyeToB Macchl, 00bemMa, MaccOBOM J0IH, OTHOCHTEIbHOH
MJIOTHOCTH, YKMCJIa aTOMOB MOJIEKY T,

® CTaHJAPTHBIH IJIaH pellIeHUs pacueTHOW XUMHUUECKOH 3a/1a4uH;

® OCHOBHBbIE U JIONOJHUTE/bHbIE CITOCOOBI pEILIEHUs XUMHUYECKHX 3a1ay;

e rpaduyecKui MeTOJ pelieHus XUMHYEeCKHUX 3a1ad4;

e 3Hath [ITh B kabuHeTe XUMHUH.

yuaujuecs 00NHCHbl yMems.

®[IPOU3BOJIUTH M3MepeHus (00beMa pacTBOpa ¢ NOMOILLUBIO MEPHOM MOCYbl, TNIOTHOCTH
pacTBOpa ¢ MOMOILLIO apeoMeTpa); FOTOBHUTH PACTBOPHI C 3a/JlaHHON MaccOBOH J0JeH
PACTBOPEHHOTO BEILECTBA; ONMPE/IENSATh MACCOBYIO 00 PACTBOPEHHOro BelecTsa (%)
ISl PacTBOPOB KHCJIOT M MIeNo4ed MO TaONWYHBIM 3HAYEHUSIM MX IUIOTHOCTEH;
IJIaHUPOBATh, MOATOTABINBATE U MPOBOAUTE POCTEHIINE XUMHUYECKHE IKCIIEPHMEHTHI,
CBsI3aHHbIE C pacTBOpeHUeM, (PUIBTPOBAHHEM, BbITAPUBAHHEM BELIECTB, IPOMBIBAHHEM
M CYILIKOH OCaaKOB; MOJy4YeHHEM M B3aMMOJCHCTBMEM BEIIEeCTB, OTHOCSIIMUXCS K
OCHOBHBIM KJIacCaM HEOPraHMYeCKUX COEJMHEHUH; ONpelelleHHEM HEOPraHWYeCcKHX
BELIECTB B MHAMBHUAYAJbHBIX pPacTBOpaxX ITHUX BELUECTB; OCYLIECTBJIEHHEM LEMOYKH
NpeBpalleHHii HeOpraHU4YeCKUX COeTHHeHNUH;

® [IPOM3BOJIMThL pacyueT OIpeeeH st MacChl U MacCOBOM J0JIH PacTBOPEHHOIO BEllleCTBA
B pacTBOp, IOJIyYEHHOM pa3HbIMU crnocodamu (pacTBOpeHHMEM BeELIECTBa B BO/E,
CMeIIUBaHUEM pacTBOPOB pa3Hoi KOHIEHTpaLUH, pa3baBieHHeM 51
KOHLIEHTPUPOBAHHUEM PacTBOpa),

®1ICII0Ib30BATEIIPUOOPETEHbl 3HAHUS W YMEHHUS B TIPAKTHYECKOH MEATENIbHOCTH M
[IOBCEHEBHOM KM3HM C 1eiaplo: Oe3onacHoro ooOpalleHuss ¢ BEIIECTBAMH H
MaTepuagaMH; SKOJIOTHYEeCKH IPAMOTHOIO MOBEJCHUS B OKPYJKarolleh cpeae, OLEeHKH
BIIMSHUA XMUMHYECKOTO 3arpsi3HEHUsl OKPYJKalolleH cpejbl Ha OpPraHuM3M Ye/IOBEKa;
KPUTHYECKOW OLEHKM uHGpOpMAllMM O BelIeCTBaX, MCMOJIb3yeMbIX B  OBITY;
MPUrOTOBJIEHUs PACTBOPOB 33JaHHONW KOHLEHTPALIUH.




[Mporpamma kpyxka «[IpakTudyeckas XUMHs» [pelHa3Ha4deHa ydalumcs 9-ro
Kjacca, KOrja y)e WMeeTcs OlpeleleHHbIi 00beM 3HAaHUH, MPOH30LLI0 CMbICTOBOE
MOHUMaHKe MaTepualia U3y4aeMoro fnpeaMeTa U HeoOXO0IMMO 3aKpENHUTh 3TH 3HAHHUS Ha
OCHOBE MpaKTHUeCKOM nestensHocTH. Kypc paccuuran Ha 34 waca B roa (1 4vac B
HEJeN0).

Ieablo co3naHus KpyKKa sBseTcs (OpMHpPOBaHHE Yy YHalUXcsl TIyOOKOro H
YCTOMYMBOrO WHTEpeCa K MHUPY BELIECTB M XMMHYECKHUX MpeBpalleHHi, npuodpeTeHHe
HEOOXO0AMMBIX MPAKTUYECKUX YMEHHUI 1 HABBIKOB IO J1JaDOpaTOPHON TEXHHKE.

3aHATHS B KpY)KKE€ TECHO CBsi3aHbl ¢ 00leo0pa3oBaTelbHbBIM KYypCOM H
CIOCOOCTBYIOT PAacCLIMPEHUI0 W YIUIYOJEeHUI0 3HAHUM, MOJYyYaeMBIX Ha YpOKaX XUMHH,
pPa3BUBAIOT U YKPEIUISIOT HaBBIKKM IKCIEPUMEHTHUPOBAHMSA, MOITOMY COCTaB y4allUXCH
JOJKEH OBITh MOCTOSHHBIM.

[TporpamMma KpysKKa BKJIHOYaeT B ce0si 3HAKOMCTBO C TMpUEMaMu 1abopaTopHOM
TeXHUKH M3YYeHHEe BEUIeCTB MW MaTepualoB, W HUX [pPUMEHEHHE, pelICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4, KOHCYJBTALMH MO OT/JebHBIM BOIIPOCAM HEOPraHHYECKOH
XUMMUH,.

Unensl Kpy»kKa MOTYT MpPaKTUYECKH MCIOAb30BaTh CBOM 3HAHHMSA B ILIKOJIE Ha
YpPOKaxX XMMHH U B OBITY.

3aoauu:

e (QopmupoBaTh M CHUCTEMATHU3UPOBATH 3HAHUS O0y4arOIMXCd O CTPOEHHH,
CBOMCTBax, MPUMEHEeHHH BElIeCTB, UX COCIMHEHHUH;

e dopmuposats npeametHele Y'Y /], yMeHHe pelaTh SKCrepUMeHTaIbHBIE 3a1a4H;

® COBEpILIEHCTBOBaTbL YMEHHMA oOOpalleHuss ¢ XMMHYEeCKHMMH  BELIeCTBAMH,
XUMHYECKMMHU Tpubopamu U 000py10BaHUEM;

e (dopMHpOBAaTH YMEHUs CaMOCTOSTeNbHOH pabdoThl, BOCIMTaHHE BOIH K
MIPEOIOIEHHIO TPYAHOCTEN, TpyA0t00ue 1 100pPOCOBECTHOCTE;
(GopMHUPOBATH YMEHHUS JTOTHYECKH MBICIIUTH;
GopmupoBaTh KOMMYyHHKaTHBHEIE YV 1;

IIpemmaraeMblii Kypc OpHEHTHUPYET Y4alluXcsi Ha [OMCKOBYH JIEATEIbHOCTb,
MPUBUBAET KyNbTypy MpPOBEAEHHUS HAyYHOIrO JIKCIEpUMEHTa, [JaeT BO3MOKHOCThb
yriyOuTh 3HaHHMS MO O4YeHb BaKHBIM BOMpOCaM Kypca XHMHH, MoMoraer pedsram
ompenenutecs ¢ BblOopoM npodeccun. Ilo3BoiseT paclIMpUTh [IPE/ICTaBICHHE
YHalUXCsA O CBOMCTBAxX BEILLECTB W pe3yibTaraX MX B3aUMOJEHCTBHH, 3aKPENHUTh U
pa3BUTh HaBBIKK paboThl B JabOpaTOpUK U pellleHus] KOJTMYECTBEHHbIX U KaueCTBEHHBIX
3a71au.

Kypc paccuntana Ha ydeHHKa YBIEYEHHOIO, JKEJaloLIEro Mojly4yaTb 3HaHHUSA Ha
Oonee BBICOKOM ypoBHe. Jlns ycnewHo# paGoThl HEOOXOAMMO, 4YTOOBI Yydalluecs
BJIQJI€JIA IIPOYHBIMH 3HAHUSMU B paMKax IIKOJIbHONH MPOrpamMMbl 10 XUMHUH.



2. Copnepxanne y4eOHOro npeamera, Kypea.

1.Benenune (1 )

Hayunblli sKciepyMeHT M ero posib B TO3HaHWMM. TexHuka Oe30macHOCTH MpU
NpOBEIEHUH J1adOpaTOpPHBIX M MpakTudeckux padot. [lpaBuna oxa3aHus NEPBOMH
MEIMIIMHCKOW TIOMOIUM I[IPU OXKOrax MW OTPaBICHUAX XHUMHUYECKUMH pPEaKTHBAMH.
JlaboparopHoe 06opynoBaHuH. XMMHUECKHE PEAKTHBEI.

Jlemoncmpayuu. Anteyka kaOuHetra XWUMHH. XHMHYECKHE pEaKTHBbI U
JaboparopHoe 000pyI0BaHHH.

[Ipaxmuyeckue pabomei
M3mepenne 060beMOB BOIBI C TOMOLIBK MEPHOM TTOCY /IbI.

2.MeToabl 04HCTKH BelnecTB(24aca)

OcHoBHBIE cIOCOOB! pa3ieneH|s CMeceli: HaMarHHuHBaHue, GUIbTPOBAHHE,
BhINTApUBAHHKE,yIIapuBaHue, KpUCTaIIIU3all1s.
OuucTka 3arpsa3HEHHON TTOBAPEHHOM COJIH.

3.CnocoObl NoJiyyeHHs! HEOPraHUYeCKHX BEIIECTB H HX CBOHCTBA (8 u)

OcHOBHBIE CBOHCTBa BaKHEWIIMX KJIaCCOB HEOPraHMYECKMX COeJIMHEHHH.
3HaKOMCTBO ¢ o0OpaslaMH OKCH/IOB, KHCIOT, OCHOBaHMH M coueil. PacrnosnaBaHue
ocHoBaHMH. PacniozHaBanue kuciot. ['uapomnus cosei.

IIpakmuueckue pabomei

O6mue crnocoObl Mmomy4deHHss MeTaaioB. [logydeHWe MeETaIoB peakLuen
3aMEelEeHHs U3 pacTBOPOB COJIEH;

[Tonyuenue kucnoposa pasnoxeHreM NepeKUcH BOIOPO/IA;

[Tonyuenue Bogopona;

[Tonyyenue okcua MeM U YIIIEKKCIIOTO ra3a pa3ioKeHHEeM MalaxuTa;

[Tony4yenne HepaCTBOPUMBIX OCHOBAHHH W HX CBOMCTBA;

OO1wasi xapaKTepUCTHKa CIIOCOOOB MOMY4YEHHs] KUCIOT: CEPHOM, COJSHOMN, a30THOM,
(dochopHOii KpeMHHEBO;

Ob6ume crniocoObl momyuenust coseil. [lonyuenue comell peakuueil oOMeHa MeXIy
KHUCJIOTOM U OKCHIIOM;

H3yuenue MUHEpaTbHBIX YI0OpEeHHH
4.0KHCINTEILHO-BOCCTAHOBHTEIbHBIE IPOLECChl H HX TPHMeHeHHe B aHaau3e (3 4)

OKHCUTENIbHO-BOCCTAHOBHTENIbHBIE  (DYHKIMM ~ BEIIECTB M HalpaBJIeHHe
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX  peaKIiHil. OkucnuTeb. BoccTtaHoBuUTE b,
CraHjapTHble 3IEKTPOHbIE TOTEHUHANbI. Psi/i cCTaHAapTHBIX 371eKTPOIHAIX TTOTEHIIMATIOB.
3aBHCHMOCTB 37EKTPOAHOTO MOTEHLMANa OT MPUPOALI PEArupyIOIIUX BELIECTB, OT HX
KOHLIEHTpaluK, Temneparypbl, pH cpeabl, pacTBOPUMOCTH, MPUCYTCTBUS B CHCTEME
KOMIIIEKCOOOpa3oBaTeis.

[Tpakmuueckue pabomer

OxHCIHUTE IbHO-BOCCTAHOBHTENIbHBIE CBOMCTBA NMEPMaHraHaTa Kaaus ¢ IepOKCHIOM
BOJ0pPO/a;

Oxkuciienne nones xpoma (I11) nepokcugom Bogopona;

Oxucrnenue nonos xpoma (I1I) mepmanranarom kanus B KMCTI0il cpene

S.PacTBOpBI H ¢NOCOGHLI HX NPHTOTOB/IEHHS (6 YacoB)
3HaueHHEe PacTBOPOB B XHMUYECKOM SKcrepumeHTte. [TOHATHE MCTMHHOIO DPAacTBOPA.
IlpaBuna npuroToBaeHUst pacTBOPOB. TeXHOXHMHYECKHE BEChl M MPABHJa B3BEILIMBAHUS
TBEP/bIX BELIECTB.



MaccoBasi 110Jis pacTBOPEHHOTO BelllecTBa B pacTBope. Pacyer W MpUroTOBIEHHE
pacTBOpa ¢ omnpeieJeHHONH MacCOBOH 10/1€H pacTBOPEHHOr O BEIIeCTBa.

Omnpenenenre 00bEMOB PacTBOPOB C MOMOLIBIO MEPHOW TOCY/Abl M TIOTHOCTH
PacTBOPOB HEOPTraHWYECKUX BELIECTB C MOMOLIBIO apeomerpa. TalOmuubl MI0THOCTEH
pacTBOPOB KHCJIOT M Ilejodeif. PacueT Macchl pacTBOPEHHOIO BEIIECTBA 110 W3BECTHOM
TJIOTHOCTH, 00BbEMY ¥ MacCOBOM [10/1e paCTBOPEHHOIO BEIIECTBA.

JlemoHcTpaliu. XuMuveckas 1ocyaa Aj1s MPUrOTOBIEHHs PacTBOPOB (CTaKaHBI,
KOHMYECKHE KOJIOBI, MEpHble [UIUHAPbI, MEpHbIe KOJObI, CTEK/IsSHHBI Mal04KH,
CTEKJISIHHBIE BOPOHKH M T.1.). TeXHOXMMHUYECKHe Bechl, pa3zHoBeckl. Habop apeoMeTpoB.

Hemonempayuonnwviti  sxcnepumenm. OnpejeneHne IUIOTHOCTH — pacTBopa ¢
noMolIso apeomerpa. OnpeseneHnue KOHIEHTPALNH PAaCTBOPOB KHCIOT U OCHOBAaHHH C
oMol Tabnuubl «MaccoBas 107 pacTBOPEHHOrO BewlecTBa (B %) M IJIOTHOCTh
pacTBOpOB KUCIOT W ocHoBanuii mpu 20° C». YBeiuMueHHE KOHLEHTPALMKM pacTBoOpa
IHAPOKCH/IA HATPHUS NMPH 100aBIeHHH JOMOIHUTEIbHOIO KOJTHYeCTBA 1Ie104YH B pacTBOp,
MpoBepKa H3MEHEHHWs KOHIEHTpAlWH ¢ TOMOLIBIO apeoMeTpa. Y MEHbIIECHHE
KOHILEHTPAIMH THAPOKCHIA HaTpHs B PacTBOpe 3a CYeT ero pasdaB/ieHuMs, MPOBEpKa
MU3MEHEHHs] KOHLEHTpALUHU C IIOMOLLBIO apeoMeTpa.

ITpakmuueckue pabomot

B3BewnBaHue XJ10pMaa HAaTpUsi Ha TEXHOIOTHYeCKMX BecaX. IIpurortosieHue
pacTBOpa XJIOpHa HATPUS ¢ 3a[aHHOM MAcCOBOM J0Jel comi B pacTBope. OnpezneneHue
oObeMa pacTBOpa XJIOpPMAA HATpUs C TOMOLIbI apeomerpa. OmnpeneneHHe MaccoBOH
NIONM KHUCJIOT M Ie/o4Yeld B pacTBOpax M0 3HAYEHHAM MX IUIOTHOCTEH € MOMOILIBIO
tabauibl «MaccoBast /1011 pacTBOpeHHOro BeluecTBa (B %) M IUIOTHOCTb PacTBOPOB
Kuca0T U ocHoBanuit pu 20° C». CMelMBaHie pacTBOPOB XJIOpHU/Ia HATPHUS Pa3inYHOM
KOHLIEHTpaLMK U pacyeT MacCOBOMH J0JIM COJIU B [IOLy4YE€HHOM pacTBOpe.

6.0cHoBBbI KauecTBeHHOT0 aHaau3a (13 y)
[lonsitue kauecTBeHHOH peakuyy. KauecTBeHHbIE PeaKIMM Ha KATHOHBI H AHHOHBIL.
OrnpeienieHne BELIECTB C MOMOIIIBIO TA0IUIIBI PACTBOPUMOCTH KHCIIOT, OCHOBAHHH H
collelt B BOJIe, XapaKTepUCTHKH BUAMMBIX H3MeHeHuit npoueccos. Knaccudukarms
aHMOHOB. OOHapy)KeHHe KaTHOHOB (KUCIOTHO-1IEJIOYHONH METO KAYeCTBEHHOTO
aHanu3sa). KaTnons! mepBoii aHamuTHUeCKOH rpynmbl. KaTHOHBI BTOPOH aHATWTHYECKOH
rpynmnbl. KaTHOHBI TpeThe#t aHaTUTHYeCKOH Tpymnbl. KaTHOHBI 4eTBEPTOH
aHATMTUYECKOH rpynnel. KaTuoHb! naToi aHanuTHyeckoi rpynmnsl. KaTHOHBI 1ECTO#H
aHanuTH4YecKoi rpynnsl. O0Hapy)KeHHe HOHOB. AHUOHBI IEPBOH aHAIUTHYECKOH
rpynnbl. AHUOHBEI BTOPOH aHAIUTHYEeCKOW MpyNIbl. AHUOHBI TPEThEi aHAIMTHYECKOH
CPYMIIbL.

Onpenenenne HEOPraHUYECKUX BEILECTB, HAXOISIIMXCA B Pa3HBIX CKIAHKax 0Oe3
3TUKETOK, 0e3 UCNOJb30BaHUs AOMOJHUTENbHbIX peakTUBOB. OCyIlECTBIEHHE LIENOYKH
MpeBpalleHus HEOPraHHYECKUX BEllECTB.

Hemoncmpayuonneiii  sxcnepumenm. Wnentudukanus pacTBOpoB cyibdara
xenesza (II), cynsdara meau (II), xTopuaga amoMUHMS, HUTpaTa cepedpa C MOMOILIBIO
pacTBOPOB THAPOKCHAA HaTpus. MaeHTudukauus pacTBOpOB XJOpUaa HATpHs, HOAHIA
Kaaus, GocdaTa HATPUs, HATpPATA KAJbLMs C MMOMOIIBID pacTBOpa HUTpaTa cepedpa H
a30THOU KHUCIIOTHI.

IIpakmuueckue pabomui. KauecTBeHHbIE peaklliyd Ha Haubollee BaKHble KATHOHBI
1 aHUOHBI.

Oobnapy:kenue katTuoHoB | ananutudeckoi rpynmel (Na', K" ,NHs").  OOGHnapyxenue



KaTHOHOB 2 aHanuTuueckol rpynmsl (Ag™ ,Pb*").

OGHapysKeH’e KaTHOHOB 3 aHanuTHueckoit rpynmsl ( Ca>",Ba*’).  OGHapykeHue
KaTHOHOB 4 aHanuTUYeckoii rpynnsl (AP Cr¥ Zn?" ). O6HapyKeH#e
KaTHOHOB 5 aHanuTuueckoit rpynmsl (Fe?" ,Fe’" Mn?" Mg?").

O6Hapy)eHHe KaTHOHOB 6 aHanuTHueckoii rpynnsl (Co** ,Cu?” Ni?™ ,Cd*").
AHanu3 cMecH KaTHOHOB BCeX aHATUTUYECKUX TPy’ .

O6HapysKkeHre anHoHOB |ananutuueckoii rpymmsl (SOs>,S0:7,8:0:2,CO:>,PO>).
OGHapy:eHHe aHHOHOB 2 aHanuTHueckoit rpymmst (CI-,Br,I7,S%).
O6uapyxenue aHnoHoB 3 aHamuTHdeckoi rpynnsl (NO3 . MnOy, CH;COO™).

7.9KcnepuMeHTa/IbHOE pemeHue 3aaa4 (14)
DKCIepUMEHTAIbHOE PelIeHHE 33/1a4. BpInoaHeHne HHIMBUYaIbHBIX
HCClle/I0BaTeTbCKHX MTPOEKTOB. 3alluTa MPOEeKTHBIX padoT.




3. TemaTHueckoe NJIAHHPOBAHHE

No
ypoka

Tema ypoka

Kon-
BO
4acoB

OcHoBHBIE AesiTe/IbHOCTH
o0y4armmxcH (na YpoOBHE
YHHBEPCATbHBIX Y4eOHbIX 1eHCcTBHIi)

BH/1bI

1.BBEJAEHHUE (14)

1 TexHuka 6€30MacHOCTH
Mpy MPOBEACHUH
1a0OpaTOPHBIX U
MpaKTHYeCKUX padorT.

Pabomamsb (v 71a00paTOPHBIM
o0Opy/I0BaHHEM M HarpeBaTeIbHbIMH
npubopaMM B COOTBETCTBHH  C
paBHIaMH TEXHUKH 0€30MacHOCTH.
Habnwoams 3a cBOHCTBAMH BEILECTB H
SIBJICHUSIMH, IPOHCXO/ISALIMMHA c
BEILIECTBAMH.

Onucel6ambs XUMHUYECKHH SKCIIEPUMEHT
¢ IOMOLIBIO PYCCKOTO (POIHOTO) A3bIKA
U S3bIKa XUMHH.

O6o6wams pe3ynbTaThl HaOIIOAECHHH B
(hopme BBIBO/Ia HA OCHOBE NIPOBEAEHHOTO
IKCIePHUMEHTA

2. METO/1bl OYUCTKH BELIE

CTB (2u)

O4yHnCcTKa BEUIECTB.
2

1

Duib TPOBAHHME. BblllapHBaHHE, CYIIKA

BEIICCTB.
Ounctka YEePHHII azcopOLHei.
PazjesieHre CMECH IJIMHbl M MEIHOIO
Kyrnopoca

3 BeinapuBanue conu u3
pacTBopa..

[Tomyuenue w
Oapms.

AeKanTanms  cyibdara

3. CIIOCOBbI NOTYYEHHS HEOP
CBOWMCTBA (8u)

I'AHUYECKUX BEHIECTB U UX

4 O01ue CII0co0BI
MOJIyYeHHsl METAJLIIOB.

[Tonyuenue METaJlJIOB peakuuei
3aMellleHUs U3 PACTBOPOB COJIEH.

5 [Tomyyenue kucnopoaa
Pa3lIOKEHUEM [IEPEKUCH
BOAOpOJA.

CamMocTosATeIbHO NPOBOOUNTH
9KCIIEPUMEHT.

Habawoams 3a cBOWCTBAMH BELLECTB H
SBJICHUSIMH, TPOUCXOASAIIUMH c
BEILECTBAMH.

Onucsléams XAMHYECKHH SKCIIEPHMEHT
C TIOMOIIBIK) ECTECTBEHHOIO (pPycCKOoro
HJIH POJIHOTO) A3bIKA M A3bIKa XHMHH.

O6ob6wams pe3ynbTaThl HAOMIONEHHH B
(opme BbIBO/IAa HAa OCHOBE IPOBEAEHHOIO




JKCIICPUMEHTA

[TonyueHue Bogopoaa.

CaMocToATeIBbHO npoeooOUMb
IKCTIEPHUMEHT.

Habiooame 3a cBOHCTBAaMH BELUECTB H
SIBJIEHHUSIMH, MPOUCXOASIIUMHU c
BEIIIECTBAMH.

Onucoieams XHMHYECKHH IKCTIIEPHUMEHT
C MOMOIIBK €CTECTBEHHOIO (PYCCKOro
WJIH POJHOTO) Si3bIKA H A3bIKA XHMHH.

Q6o6ujame pe3yIbTaTbhl HAOIIOAEHHN B
(dbopMe BBIBO/1a HA OCHOBE MPOBEJIEHHOTO
JKCIIEPUMEHTA

[Tonyuenue okcuaa MeIu
M YIJIEKHCIIOro rasza
pa3noXXeHHeM MajgaxuTa.

CamocrosaTeIsHO NpPOEOOUMb
IKCIIEPUMEHT.

Habmooame 3a CBOHCTBAMM BEILIECTB H
SIBIEHHUSAMH, MPOUCXOISALIIMMH C
BEIIECTBAMH.

Onucvieams XHAMHWYECKHH 3KCIEPHUMEHT
¢ I[OMOINBID €CTECTBEHHOIO (pyCccKoro
HJTH POJTHOTO) A3bIKA U A3bIKA XHMHH.

O6obwyamp pe3yabTaThl HAOTIONEHHH B
¢dbopMe BBIBO/Ia HA OCHOBE MTPOBEAEHHOIO
IKCTIIEPHMEHTA

Buisooums HopMyTel OKCHAOB U dasant

UM Ha3BaHHUA.

Xapaxmepuszosame polib OKCHIOB B
PUPO/IE.

IIposooump pacyétel 1o  GopmyjaM

OKCHJI0B

Ob61me criocodbt
MOJIy4€HHUs OCHOBaHUH.

Cocmasisme VpaBHEHUS peaklui ¢
V4acTHEM OCHOBAHHH.

Habarwooame W onuceléams PEaKkiliu ¢
y4acTHEM  KHCIOT € MOMOIIBIO
€CTECTBEHHOTO (PYCCKOro WM POIHOTO)
A3bIKA U SI3bIKA XUMHUH.

IIpo6ooums ONBITEL, I1OATBEPKIAOIIHE

XUMHYECKHE CBOHCTBA OCHOBAaHHH., C




cobmoaeHrueM IIpaBHJI TEXHHKH

0e30IIacHOCTH

9 O611as XapaKTepucTHKA 1 Xapaxmepuzosame o01IHE XHMHYECKHE
Croco0O0B MOTyHeHuUs CBOMCTBA KHCIIOT
KHCJIOT_“ CEpHOH, COJIAHOH, Cocmaensme ypaBHEHHs peaklHd ¢
A30THOU, i
" » ydyacTHeM  KHCJI0T. Habwoodams  n
thochopHOH KpeMHHEeBOH
ONUCHIBAMDb PEAKIIUH C yJaCTHEM KHCIIOT
C TOMOIIBK) €CTeCTBEHHOIO (pyCCKOro
WA POJHOIO) SI3bIKA U 43bIKA XHMHH.
1Ipo6ooumsb ONBITHL MOATBEPKAAIOLIHE
XHMHYECKHE  CBOMCTBAa  KHCJIOT, €
coOmM0IeHHEM npaBul TeXHHUKH
0e3011aCHOCTH
10 O61me crnocodbl 1 Paznuyath NOHATHS «CPEAHHE COIH»,
[IOJIyY€HUs COJIEH. «KHUCIBIE COMH», «OCHOBHBIE COJIN.
Xapakrepu3oBatb 0OIIHE XHMHYECKHE
CBOMHCTBA COJIEH.
Cocmasnsims  VPaBHEHHsl peaklui ¢
ydacTHeM  coned.  Habawooams W
OnuUCKHI6AMb PEAKITUH C YUacTHEM COJIeH
C TMOMOIIBK ECTECTBEHHOIO (PYCCKOro
WJTA POJIHOTO) $3bIKA M A3bIKa XHMHUH
11 M3yueHune MUHEPATLHBIX | Beinoansimb TecThl, pewame 3aJadd H
y106peHHii VIIpaKHEHHS [10 TEME. i
IIposodums  OLEHKY  COOCTBEHHBIX
JIOCTHKEHUH B YCBOCHHH TEMBI.
Koppexmuposams ~ cBOM  3HaHHS B
COOTBETCTBHH c NJIaHHPYEMBIM
| pe3y/IbTaToM
4.0KHCINTENBLHO-BOCCTAHOBHTEIbHBIE MPOLEcChl H HX IPHMeHeHHe B
aHajuze (34)
112 N3yyeHnue oKHCITUTENBHO— | | O6vscHAMb, YTO TAKOE «OKHCIUTEIIBHO-

BOCCTAHOBHUTENIbHBIX
CBOMCT NepMaHraHara
KaJlisl U MepeKUcH
BOZIOpOJa

BOCCTAHOBMTEIIbHBIE peaxKLumy,
«OKHUCITUTENbY, «BOCCTAHOBUTEIIbY,
«OKHCIICHHE», «BOCCTAHOBIIEHHEN.

Knaccugpuyuposamsn XMMHYECKHe
peakuuii 1o TNpU3HAKY «HU3MEHEHHE
CTETeHEH OKHCIICHHS JIEMEHTOBY.

Onpeoensamo OKHCIIHTEb "
BOCCTAHOBHTEJIb, IPOLECCHl OKHCICHUS

H BOCCTAHOBIICHHA.




Henoawszoeams 3HAKOBOE

MOJZICJIHPOBAHHE

13

OkwucieHrHe HOHOB Xpoma
(IIT) mepoxcuaOoM
BOJOpOJA

14

OkuciieHue HOHOB XpoMa
(IIT) nepmaHraHaTtom
Kajiusi B KUCIIOH cpene

Pabomame C n1adopaTopHBIM
obopy1oBaHHEM ¥  HarpeBaTCIbHBIMH
npudopamMu B COOTBETCTBHH &
[paBriaMH TEXHUKH 0e3011aCHOCTH.
Buinoansame  npocteiiuve  [PHEMBI
oOpalleHus c n1ab0paTOPHBIM
000py10BaHHEM: BOPOHKOH. (QHIBTPOM,
CITUPTOBKOH.

Hab6mooamp 3a CBOACTBAMH BEILIECTB H
ABIICHUSAMM, MPOUCXO/IALIUMHA (&
BEIIIECTBAMH.

Onuceléams XUMHUYECKNH JKCIICPHMEHT
¢ [OMOIIBK) PYCCKOTo (pOAHOro) s3bIKa
¥ SI3bIKa XMUMHUH.

Merams  BBIBOABI 1O  pe3yjbTaTaM
NPOBEAEHHOIO SKCIIEPUMEHTA

5.PACTBOPBI U CITIOCOBBI UX ITPUTOTOBJIEHHUA (6 uacos)

15

[IpurorosieHue pacTBOpa
C 3aJaHHOM  MOISIPHOM
KOHLIEHTpalHen

Pabomams c 71a00paTOPHBIM
000pyIOBaHHEM W  HM3MEPHTEIbHBIMH
npudopamu B COOTBETCTBHH  C
IpaBUIaMK TeXHHKH 0e30MacHOCTH.
[Ipogodums pacy€Thbl ¢ UCIIOIB30BAaHHEM
NOHATHA «Maccosas 7107151
pacTBOPEHHOIO BEIIECTRAY.

Habnooams 3a cBOMCTBAMH BEIIECTB H
SIBJICHHAMH, MPOUCXOAAIIHMH c
BELIECTBAMH.

Onucviéams XUMHYCCKHH SKCITIEPHMEHT
C MOMOIIBIO PYCCKOTO (POJHOI0) A3bIKA
H sI3bIKa XUMHH.

Oboowams pe3yibTaThl HAOMOAEHHUH B
(GopMe BBIBOIA HA OCHOBE MTPOBEIEHHOTO
HKCIIEPHMEHTA

16

Onpenenenue pH
pacTBOPOB ¢  IOMOILBIO
WHIUKATOpA

17

O6pazoBanue u
pacTBOpeHUe OCaIKOB

Pabomamy c nabopaTopHbIM
00OpyIOBaHHEM M HarpeBaTe/IbHBIMU
npubopamMu B

COOTBETCTBHUH Cc

npaBujIaMH TEXHHKH 0e30MacHOCTH.




Bwinoansme  npocTeiline  IPHEMBI

oOpatieHus c nabopaToOpHBEIM

000pYI0BaHHEM: C MEPHBIM LIHIIHHIPOM,

C BECaMH.

18 DKCIIepUMEHTATbHOE 3 Xapaxmepuzosamo NOHATHE
19 OCYHIECTBJ/IEHHE «TEeHEeTHUYECKHH psiy.
20 NpeBpallleHui pa3IudHbIX
peBpalll P = Hamocmpuposanb PeHETHUYECKYIO
KJIaCCOB COEJIMHEHHH B
paCTBoan B3aUMOCBA3b MEHITY BEIICCTBAMH:
npocToe BEIIECTBO — OKCHIO —
THAPOKCH]L — COJIb.
3anuceléams  YpaBHEHHS  PCaKIMH.
COOTBETCTBYROLIUX MOCIECA0BATEIEHOCTH
(«1Iemo4Ke») npeBpaleHHH
HEOPraHruYuCCKHX BEIIECTB pas3/IMYHBIX
KJ1aCCOB.
6. OCHOBBI KAYECTBEHHOI' O AHAJIN3A (1341)
21 OCHOBHbIE PUHLIMIIBI 1
KaueCTBEHHOI'0 aHAJIM3.
JIpoOHBII U CUCTEMHBIH
aHaJIU3.
22 OO6napyxeHue KaTHOHOB 1 | |
AHATUTUYECKOW IPy Ikl
(Na",K",NH4").
23 OOHapyKeHre HOHOB 1
aMMOHHS cpean
BbIJIAHHBIX COJIeH
24 OG6Hapy>xeHHe KaTHOHOB 2 | 1 _
o Vumems oOpamartscsi ¢ Ja00OpaTOPHBIM
AHATUTUYECKOMN IPYIIIIbL
(Ag",Pb*").
75 O6HapyskeHHe KaTHOHOB 3 | | 00Opy/IOBaHHEM U  HarpeBaTeIbHBIMU
AHATUTUYECKON TPYIIIIbI
( Ca**,Ba?"). Onpenenenne npudopaMu B COOTBETCTBHH  C
YKECTKOCTH BOJIBI
26 06HapyH(eHHe KaTHoHoB 4 | 1 MpaBH/IaMH TEXHUKH 0€3011aCHOCTH.,
aHaJIUT. rpyIibl
(A" Cr** Zn?").
27 Oobnapysxenue kKaTioHoB 5 | 1




HAJUTUYECKOH TpyInbl
(Fe?',Fe’" Mn?" Mg*").

Pacnosuasame HEKOTOpPbIE AHHWOHBI H

28 KauecTBeHHbIH aHanu3 1 KaTHOHBL
Kelle3ocoaepiKalnux
-JICKapCTBECHHBIX Habniooams CBOUCTBA IEKTPOJIHTOB H
penapaToB
29 O6HapyH{EHHeUKaT“0HOB 6|1 NPOMCXO/IAIIMX C HUMH SIBIEHHUIA,
AHAJIMTUYECKOMN TPy
(Co®" ,.Cu®" Ni** ,Cd*” ): Habaooams M onuceléams peakUuH C
30 Knaccudukanms anuonos | |
Ha aHAJTUTUYECKHUE
rpynan.OGHapy}KeHHe ydaCTHEM DJJICKTPOJIHTOB € TIOMOMIIbKO
AHMOHOB laHaNUTUUECKOH
rpymmsl (SO4>,S05> €CTECTBEHHOIO (PYCCKOI0 HMJH POJIHOIO)
,5203%,C03%,PO>).
3 1 B3aHMOHEﬁCTBHe 1 A3BIKA H A3bIKd XHMHH.
cynbhaT-uoHOB ¢
prHHOBbIM peareHTOM %1 (Dop.wy.'lup()e’amb BBIBO/IbI no
bochat-uoHOB ¢
IPYTIIIOBLIM pearcHTOM pesylibTaraM MPOBEJIEHHOI'O
32 OO0HapyxeHue aHuoOHOB 2 | |
aHamut. rpynmel (CI™ ,Br IKCIIEPUMEHTA
J°,87).
33 ObnapyxeHue aHHOHOB 3 | |
AHAJINTHYECKOM I'PYIIbI
(NOs ,MnO4 ,CH;COO").
7. JkenepuMeHTAIbHOE pelnerue 3aaau(ly)
34 DKCIepUMEeHTaIBHOE 1 Paboratot ¢ n1abopaTopHBIM
pe]_UEHHe 3anad 000pyaAoBaHHEM H Harpeparc/IbHbBIMH
npudopaMu B COOTBETCTBHU c
[IpaBHJIaMH TCXHHKH 0€30MacHOCTH.
Habmoaror 3a ¢CBOHCTBAMH METAILIIOB H
HX COCIHMHCHHUH H ABJICHHH,

MNPOUCXOIAINHX ¢ HHMH




Hcnonbsyemplii yueGHO-MeTOAHYECKHIT KOMIIIEKC

s yuumens:

. I'abpuensn O.C. Xumus. 9 knace: TeTpans s 71a00paTOPHbIX OMBITOB U IMPAKTHYECKHX
pabor / O.C. I'abpuensn, A. B. Sluykosa. — M.: lpoda, 2018.

. Fabpuensn O.C. Xumust. 9 knacc: KOHTPOIbHBIE H nposepoyHsie padotsl/ O.C.
["abpuensn [n ap.]. — M.: Ipoda, 2018.

- F'abpuensn O.C. Xumus. 9 kiace: XMMHYECKHIT IKCTIEPUMEHT B LIKOIE/ O.C.T'abpuensH,

H.H. Pynos, B.1. TonkyHos.. — M.:/lpoda, 2016.

HUuTepHeT-pecypeni:

1.http://him. | september.ru/ I'azera "Xumus" u caiit a1 yuurens " uay Ha ypok
XUMun"
2.http://www.openclass.ru/ caiit o6pazoBarenbHbIit OTKpBITHIH Ki1acc

3.http://pedsovet.su/ caiit INencoset.py ( npeseHTalyH, pa3paboTKH...)

4.http://www.zavuch.info/ caiit 3aByu.undo

s vuawuxes:

.dnekmponnvie ___pecypcol  (CD): Bupryanenas  xuMuueckas — nabopaTopus.
Heopraunyeckas xumust. Oprannyeckas xumus. 9knacey», «O611as XHUMUE»

HuTtepHeT-pecypeni:

http://www.en.edu.ru/ EcTecTBeHHOHaYYHBI 00pa3oBaTebHBIN MOPTAJL.

http://www.alhimik.ru/ - AJIXUMUK - Bam TTOMOIIHHK, JIOIIMaH B MOPe XUMHYECKHUX
BEILIECTB U SIBIeHWUH.

http://grokhovs.chat.ru/chemhist.html Bceobiast uctopus xumuu. Bo3HukHOBeHME 1
Pa3sBHUTHE XHMHH C IpeBHeHIINUX BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DxcnepumeHTaNBHBIH y4eOHUK 1o 001ei xumun s 8-11
KJIACCOB, NpeIHa3HAYCHHBIH KaK IUIsl W3Y49eHUsI XUMHUH "¢ Hyas", Tak U 1S MOArOTOBKH
K 9K3aMeHaM.




IpakTuueckast padora Nel
MeToabr 0MHCTKH BelecTB
Heb: H03HAKOMHTHCA ¢ HEKOTOPBIMI CHIOCO0AMY OUHCTKH BEIECTR: (H/IBTPOBAHHE 1 BbITTAPUBAHUE.

O0opynoBanue: METALIHYCCKHIT HITATHE ¢ MATBIM KOIBIIOM, CTAKAHBI, CTEKISHHAS NATOUKA ¢
PE3MHOBBIM HAKOHECYHHMKOM. BOpOHKA. GunbTpoBansHas Oymara, hapdoposas yauika, 3arps3HeHnas
COJIb. CIIHYKH. CITHPTOBKA, JACPEBSHHBIH ACPKATE b,

Xoa paGorsi

1. PacTeopenne sarpssHennoii coau. B crakan BMecTHMOCTHIO S0 M HameiiTe 5 — 6 M
JAHCTHILTHPOBAHHOMN BO/1bl H 100aBbTE NPH MOMEIIABAHHY | JI0KEUKY 3arpa3sHeHHO#N com. Pasmeraiite
COJIb CTEKISHHON MAlTOYKOMH.

2. Hpuroros.aenne gpuabrpa. CiokKiTe KBaIPaTHBIH THCT PIIBTPOBATBHOIN OyMaru B4ETBEPO 1
BBIPCIKBTC U3 HETO CCKTOP, CHHTAS IICHTPOM OKPYKHOCTH TOUKY H3ruda. Paauyc OKpy:KHOCTH JI0/KEH
OBITh Ha 2 MM MEHbIIIE CTOPOHBI KOHYCa BopoHkH. [TpunoarnvuTte 1 cioii Oymaru v npuaaiite QuiasTpy
opmy KoHyca. @UALTP JI0/TKEH MIOTHO MPUIIEraTh K CTCHKAM BOPOHKH.

3. ®nasTposanue. Buauaie cMounte GuabTp, utoGBI OH MPHCTAIT K CTEHKAM BOpoHKH. [l 3T0T0
HalelTe Ha (PHILTPOBAILHYIO GyMary, BCTABICHHYIO B BOPOHKY. HEMHOI'O YHCTOI BOIbI H HyTeM
BPALlICHUsI BOPOHKH cMO4UTE Bech GuiabTp. BopoHky ¢ QHIbLTPOM BCTaBbTe B KOILLO HITATHBA,
NOJICTaBbTE CTAKAH W1 TPOOHPKY. 3arpsA3HeHHbIH PaCTBOP COJIH HAIMBANTE HEGOBITHMH MOPLIHAMH
110 CTEKIIHHOH Najloyke., HIKHUI KOHEI KOTOPO# HanpaBbTe K CTEHKE BOPOHKIL, HE TIPHTPAIMBASCH K
$urabTpy. KuAKOCTh He 10DKHA TOXOIATE 10 KPaes unbTpa Ha 5 MM.

4. Boinapusaune ounmennoro pacrsopa. B gapdoposyio Yaliky Haneire 1 M1 O4HILIEHHOTO
PacTBOPA COMH 1 BbINAPHTE €ro. CPaBHUTE NOIYUEHHYIO BAMH COJb ¢ BBIIAHHOMH.

Bonpocst u 3ananus:
I. B xakowm ciyuae emech passensior uiasTpoBanuenm?
2. Kaxuyu Gusnuecknvu cBoiicTBAMH 10/1KHO 0671a/aTh BEUIECTBO, €CTH /118 €10 BHUICICHNS 13
pacTBOpa MPUMEHSIOT BhINAPHBaHHE?
IMpakTinueckas padora Ne 2

[oayqenne u IeKAHTALHS COTH

Lean: no3HakoMuTsCs ¢ HEKOTOPBLIMH CIIOCOOAMM OUHCTKHU BEIIECTB: JEKAHTALUS (OTCTAUBaHHE,
CIMBaHHe XKHIIKOCTH).

ObopyroBanue: crakansl 50 ML, CIHUKH. CIIHPTOBKA, JICPCBIHHbBIHA /IepKaTeTh. PACTBOPHI XJIOPHIA
Oapusa u cynbdara HAaTPUs. WnaTen.

Xox paborbi

1. Hoayuenne cyabdara dapnus. B crakan naneiite 5-6 M cynndara Hatpus. J/lobaBsTe Takoe Ke
KOMH4eCTBO Xopuaa Oapud. Yro nabnronaere?



2. lekanTanus no.ry4ennoit cosm. [To1omamTe HeckombKo MHHYT. TOA/IHTECh MOJHOTO OTCTAHBAHUSA
ocanka. AKKypaTHO clieiiTe pacTBOP B YMCTHI CTAKAH. [lepenecure ocatok B haphoposyio yaky,
BbINapbTe BOAY.

Bonpocsr i 3apanus:

1. CocraBsbre ypaBuenue PCAKLHH B MOJICKY IIPHOM H HOHHOM BHJIe MEKILy PacTBOpamu cyibdara
HATPUA U XJI0pua dapus.
2. Kakoe BelnecTBo BbIIaiaeT B 0CagokK?

Kaknmu coiicTRaMn 105KHO 00141aTh BEIIECTRO. YTOGLI €ro MOXKHO ObIITO OTAEI9TH

fed

JeKanTaluei?
4. Jlnst 4ero NCHoaB3VIOT ACKaHTAIMIO”
IlpakTHyeckas padora No3
Criocodnr noayuenns merasion
Hean: n1o3HaKOMHTBLCS ¢ OBILHAMMU CTOCOBAMU MOJYICHUS METAJIIOB.

ObopynoBanne: crakanb 50 M. pacTBopsl cynbpara mean (11), aterarta CBIHIA. KeTe3HBIC CKPETIKH,
KHOTIKH.

Xoa padorsl

[oayuenne cBunua. B crakan naneiite pacTBop aterara cBUHIA. M3 Kene3Ho# cKpenKkH CorHuTe
(Gurypy. onycruTe B pactBop. Yro Habmomaete?

[Tosryaenne mean. B crakan nanieiite pacTBop cylib(ara MeAH. OMYCTHTE JKEIE3HYIO KHOMKY HIIH
ckpernky. Habmonaiire 3a usmenenueM 1seta PacTBOPa W KHOIIKH.

Bonpock u 3aganns:

K kakomy Turmy oTHoesTes npesoKeHEBIC IPOLIECCH?

2. CocTaBbTe ypaBHEeHHS COOTBETCTBYHOIINX PEaKIlHii,
3. Bo3MOKHO T MpoTEKaHHe NMPOTHBOMONOKHBIX Mpoueccor?
4. Kakue MeTaminl Henb3s HOJIYUHTh JJaHHBIM crtocodom?

IIpakTuyeckan padora Ned

Ioayuenne kucaopoga

Hean: no3HakoMUTBECS CO ctocoBoM MOJIYYCHHUS 1 CODHPaHHSI KHCI0PO1a, H3YYHTh €ro (buzuUecKHe U
XUMHYCCKHE CBONHCTBA.

Obopynosanue: MeTamnueckuii LITATHB ¢ TaTIKOI. CHHPTOBKA, CTIMYKH, 11PpOOKA ¢ ra300TBOAHOM

TPYOKOIi. IPOOUPKH, /yuHHKa, PACTBOP [IEPOKCHIA BOAOPO/IA. JIOKEUKA /LIS CKMIAHMS BEIIECTB. cepa.
Xoj1 padoTnl

B npobupky nomecture 2 ma PACTBOpA 1epekncy Boopoaa. Jlodasbre MOPOLIOK OKCHIIa MapraHia
(IV). 3akpoiite npobupky npodkoii ¢ Fa300TBOIHOM TPYOKOIi. 3aKpenuTe MpoSHPKY B METATTHYECKOM
wraruse. [azoorsomyio tpyGky omyerure i IyCTOH crakan uin npodupky. Harpeiite npoGupky ¢



pacTBOPOM MepeKHcH Boopoaa. Codepute KHCIOPOI METOAOM BBITECHEHHS BO3IyXa B 2 TIPOOHPKH.
Brecute B cocy 1 ¢ kicnopoaom Taeronyio ayaunky. Yto Hadmonaete? Brecnte B MPOOUPKY T0KEUKY

C NpeBapHTeIbHO MOA0KKEHHOH cepoii. Uto nadmonaere?

Bounpocs! 1 3aganus:

Kakyio QynKiuio B JaHHOM [IPOLIECCe BLIONHSST OKCHI Mapratua (IV)?

2. CocrasbTe ypaBHEHHE PEaKIHH 110Jy4eHHs KUC/IOPO/Ia H3 MEePEeKHCH BOI0PO/IA.
3. Tlouemy KHCI0PO MOKHO cOOMPATh METOIOM BBITECHEHHS BO3IyXa”

4. Kakumu Qusimdgeckumit CBOHCTBAMH 001a/1a8T KHCI0POT?

5. Kak mMoxHO 00Hapy)uTh Kuc10po?

6. CocTaBbTe ypaBHEHHE PEAKIMN FOPEHUS CEPhl B KHCIOPOJIE.

IlpakTuueckas padora Ne5
Iloay4senne Bogopoia u n3y4uenne ero cBoiicTs
Lean: noay4nTs BOI0PO B3aHMOIEHCTBUEM KHCIOTHI ¢ METAILIOM, H3YUHTh €I'0 CBOIICTRA.

Obopyaosanne: npuGop 15 MOIYUCHUS BOJIOPOIA. IITATHB C npoOHPKaMH. METa/UTITYECKHI IITAaTHB ¢
JANKOH, CIIHPTOBKA, CITMYUKH, LIMHK B IPAHYJIAX HIIH HKe/IE3HbIE OIHIKH. COMAHAS KHCIOTA, OKCH/I ME/IH
(IT) B nopouirke. npeamMetHoe cTex10.

Xoxa padoTsr

1. Moaryaenne Boropoaa. CoGepute NpUGOP /UK TOTYYCHHSA BoJlopoaa. [lomecture B npoOHpKY
HECKOJIBKO IpaHyil IHHKA. [IOMECTHUTE HpOﬁHpK}’ B MJIACTMACCOBBIN WiTaTuB. B nanke JAPYIoro mratuBa
3aKpeniTe NPOOHPKY ¢ nopomKoM okerza mean (IT) Tak. 4To0bl AOHBIIKO MPOGHPKH (110 TOPH3OHTAIH)
OBLTO 4yTh BBIIIE €€ OTBEPCTHS, 4 OKCH PaCHpe/IeiTe TOHKMM CI0eM OT JHA TIpOOHPKH 10 ee
cepeannbl. Ha yposue orseperus npoGupku Ha cton nocrasbte haphoposyio yalky. B npodupky a1s
NOJIYHEHHS BOAOPOJA HaneiiTe COIAHY IO KHCI0TY 10 V4 0Obema npodupky. IToayuute Bogopos,
cobepute ero B poOHPKY METO10M BHITECHEHHS BO3IYXa. lIposephTe ra3 Ha YHCTOTY.

2. Boccranos.enne Mean U3 oKeHAa Mean. Koria Gyier Beiieasthes SneTbiii BOJIOPO/I. BCTABLTE
Fa300TBOJHYIO TPYOKY B IPOOHPKY € OKCHAOM M TAK, YTOOB! €¢ KOHEL A0XOIH 10 IHA MpOOUPKH.
Harpesaiite okenn meu. Yto nabmogaere?

3. Topenne Boxopoaa. M3siekute razooTronyio TpyoKy us MPOOHPKH ¢ OKCHIOM MEIH M [10I0KIHTE
BblesIOmHiCs Bogopo. Uro nabmonaere? Hommecnte K Kpato TPYOKH CTEKII0.

Bonpock! u 3aianus:

Hamumre ypaBHeHHs TpoTeKAMOMIHX peaKiuii.

2. llovemy BODOPOIL MOKHO COOGHPATH METOIOM BBITECHCHUS BO31YXA?
3. 3auem BOIOPOJI IPOBEPSIOT Ha YHCTOTY?

4. Kakumu dusuueckumu cBoiicTtBaMu 061a12eT Boaopoa?

5.

Kakyto yukumio sbinosnuser BOJAOPO/L IPU B3AUMOICHCTBHH C OKCH/IOM Meau”?

IMpakTiueckan padora Neb

HOH}"—ICHHC OKCH/IOB Pa3/I0KCHHEM CJI0KHBIX BCICCTB



Llem:: MO3HAKOMHUTHCS C OJTHUM H3 OGLHHX CrnocoboB TMOJTYHUCHHA OKCHI0B! Pa3IOKCHHAE CNTOKHBIX

BCILICCTB.

ObdopyaoBanune: MeTa/IIMYECKHIT LITATHB C JIAIKON. CHUPTOBKA, CIIHYKH. TPOOHPKHU. NPOOUPKA ¢
raz00TBOIHOH TPYOKOH, pacTBOP THAPOKCH/IA KAIbLIHSA. MAJIAXUT.

Xoa paboTel

1. CoGepute npudop: 3akpenite NpoGUPKY € ra300TBOAHON TPYOKO# B NalKke MITATHBA TAKHM 00pa3zoM.
4TOOBI I'OPJBIIKO IPOOHPKH ObLIO HECKO:IbKO HUKE AHa. B poGUpKY OMECTHTe MAIaXHT
(rHAPOKCOKAPOOHAT ME/IM), 3aKpoiiTe ra300TBOAHOM TPYOKON. KOHEL KOTOPOii TOMECTHTE B
H3BECTKOBYIO BOY.

2. Tposeaute Harpeanne mpoGHPKH B TeyeHue 1-2 muH. UTo nabmonaete? Harpepanue npekparure u
Cpa3sy e NOTHHMHUTE NPHOOP TaK, 4ToObI ra300TBOIHAS TPYOKA HE Kacanach W3BECTKOBOH BOJIBI.

BO“[)OCI)I H3a1aHuA:

Kakue QakTbl 103B0ISI0T YTBEPIKAATH, YTO IPOU3OLLTA XHMHUYECKAs Peakiins’?

2. Kakoro tuna peaxius?
3. Kakwue BeniecTa 06pazoBamich Mocie Peakiiny, | Mo KakiM IIPH3HAKAM 5T0 YCTAHOBICHO?
4. CocTaBbTe YPaBHEHHE PEaKIHHL.

[Ipakruueckasn padora Ne7
Moayuenue ruaporenaa meau (1) u BbIeeHMEe €ro I3 pacTBOpa

Heus: pacemMoTpeTs Cr10co6 1oJryyHeHrs IHAPOKCHIOB Ha npuMepe ruapokcia e (1), nonyunts
ruapoxcu meau (I1) a1 gansHeiimero uenonbp30BanHs.

Obopyaosanue: pacTropbI cyab(haTa M | THApoKcH1a Hatpus, ctakad S0 mi (2 wir.),
AHCTHNTHPOBAHHAS BO/IA, CTCKIAHHAS nanouka, GunsTp, vamka lletpu. nnaukaropnas Gvmara
(perondranennoBas). MPeAMETHOE CTEKI0, BOPOHKA.

Xoa paGorsl

Cmemars B cTakane paBHbie 06BeMbI PACTBOPOB IMIPOKCH/A HATPHS 1 Cy.Ibhara Mean. OTae uTh
0CazIoK JekanTameit. Jlis yaanenus ocTaTkoB 1eIoun 0Caaok MPOMbITH MCTHITHPOBAHHOMN BOIOIH,
OTQHILTPOBATE. [IeHCTBHS MOBTOPSTH /10 TEX NMOP, MOKA HE HCUEIHET ICTOUHAS PEaKIIHs cpest
uabrpara. lepenectn ocanok B uamky IleTpu. 3akpbiTs MPeAMETHBIM CTEKIIOM M OCTABHTH IS
BBICBIXAHH.

Bonpock! 1 3axanus:

1. Cocrasesre YPaBHEHHEC peaKluH B3auMOAeHCTBUS C)r‘_i'lb(baTa MEIHW U FHAPOKCH A HATPHA B
MOJCKYISIPHOM 1 MOHHOM BHJIE.

2. Ha uem ocHOBaH NanHbIi CIOCOG MOTYUEHHS THAPOKCHIa? MOKHO JIH TAKHM CIIOCOGOM
MOJIYUNTh THAPOKCH T HATpHA?
3. Jlns 9ero npoBOST NPOMBIBAHKE Ocajika?

IlpakTuyeckan padora Ne§



Obmue cnocodbl MOJYYeHHA KHETOT
Hean: u3yuuts o0uHe ¢rocodbl MonyueH!s KHCIOT.

Obopy/1oBanue: MTaTHB, CTAKaH. PACTBOP CO:ISHON KHCIOTBL CHIMKATA HATPHS (CHITMKATHBIN KIIeil),
JAMCTHIINPOBAHHAA BOA. CTEK/ISHHAS MTAT0YKa.

Xoa paborsl

Mosyuenne kpemuuesoii Kne10Tb B crakan HanuTs KaHUe APCKHit CHIMKATHBIH KICH, HAIOIOBHHY
pasdaBuTh ero Bo0M. ITo Kammsiv 106aBISTE PacTBOP COMNSHONH KUCIOTHI, [IOMEIIHBAS pacTBOp
CTEK/IIHHON nanoukoil. [loce nossaenus onatecuenunu (psbs). KHCIOTY HE 100aBISTh,
MEPEMCIINBAHNE TIPEKPATHTD, NAN0YKY OCTaBUTh B pacTBope. Yrto nabmo1aete?

Bounpocs i 3axanus:
I.- Cocrasbre ypaBHeHus peakiuil. XapakTepu3yIoHe 00LIHE CHOCOO0b] TOMYYEHHS:

KHCTOPOACOACPIKALIUX KHCIOT (M3 coneit)

OECKMCIOPOIHAIX KHCIIOT (H3 Couel, 3 MPOCTHIX BEIECTR)

B

CocraBbre ypaBHEHHS PEAKIIMN B3aHMO/IEIICTBAS a30THOM KHETOTHI ¢ (hochOpoM (VIHTHIBASL.
uto o0pasyeTes kueioTa). Pasbepute 3TOT IPOLECE ¢ TOUKH 3PEHHS OKHCICHHS —
BOCCTAHOBIICHHS.

[pakTuueckas padora Ne9
Hoayuenne coisiHoil KHEOTBI H H3YHEHIE €€ CBOICTB
Lle1b: oAy nTE CONANYIO KICTOTY M NPOBECTH ONBITHI, MOATBEP/KIAIONINE ee CBOHCTEA.

ObopyaoBanne: MCTATHYECKHIT IITATHB ¢ JANKOIi, npo0dHpKa ¢ ra300TBOIHOH TpYOKOH. ciHpTOBKa,
CITHAKH. XJIOPHI HATPUA (KPUCT.), cepHas kucaota (1:1), npoGupka ¢ Bonoi (1/3 BeICOTHI), BIAKHBII
BATHBIH TAMIIOH. JlakMycoBas Oymara. TakMyc (PacTBOp), Me/IHbIE H MArHHEBbIE OIUITKH, PACTBOP
kapOonara narpus, okcuj mean (11), nurpar cepebpa.

Xo1a padorsl

L. Hoay4enne cotstHoii KHEa0TRI. B mpoGupKy nomecTHTe KPHCTATHYECKHI XJIOPH/1 HATPHS (He
Oonee 1 ¢M 110 BeicoTe npodupkn). 106aBbTe KOHIEHTPHPOBAHHYH) CEPHYIO KHCIOTY (CMOUYMTE COJIb).
3aKPBITH ra300TBOAHOH TPYOKOH, KOHEL KOTOPOI OIYCTHTHL B MPOGHPKY ¢ BOJIOH (He Kacasch
TNOBEPXHOCTH BOJbI). B IpoGHpKy ¢ BO0M npeasapuTeInHO MOMECTHTE HHAMKATOPHYIO OyMary.
[Tpodupky ¢ Bosoii 3akpoiite BatHbIM TaMnonoM. CMech OCTOPOIKHO narpesaiite 3-4 mun. Yro
natmozaere? [Tocie u3menenns usera HHMKATOpHO# Oymaru Harpesanue rnpekpature. OCTyuTe
IPODUPKY ¢ KACIIOTOM,

2. H3yueHne CBOHCTB COMITHOI KRCAOTHI. AKKYPATHO BCTPAXHHUTE NPOOUPKY ¢ KHCITOTOIA.
TNEPEMEIIHBAs COACPARHUMOE. JI00aBbTE HECKOIIBKO Kalleilb CONSHON KMCAOThI B IPOGHPKH ¢ MEIHBIMH H
MartueBpIMH ONU/IKaMH, okcnaom mean (I1). pacrBopom kapGonara Hatpus u Hutpara cepedpa. K
OCTaTKaM KUC/I0Thl 00asbTe 1akMyc. Yro nabionaere?



BOHpOChI H 3a1anns:

3adem 3aKpbIBAIOT TIPOOHPKY ¢ BOOIT BATHBIM TAMITOHOM?

2. llouemy u3MeHMIACH OKpacka HHIHKATOpHOH OvMmaru?

3. Jlng 4ero Menonb3ylT HHAMKATOPHYIO GYMary B AaHHOM OfbITe?

4. CrenaiiTe BBIBOJ O CNOCOOHOCTH COTAHON KHCIOTHI PEarHpOBaTh ¢ METATIAMH pPa3sIHYHON
dKTHBHOCTH.

5. C KakuMM OKCHJIAMH MOXKET pearHpoBaTh COJIsiHas KUCI0Ta?

6. C pacTBopamu Kakux coiell MOKET pearnpoBath COJIsHas KUCI01a?

7. CocraBbTe ypaBHEHHS POTEKAIONUIMX PEAKIIHil B MOTICKYIAPHOM . €C.TH BO3MOKHO. B HOHHOM

BHIIE.

[IpakTHueckas padora Nell

Obmme crocodbl moryuenns coureii
noJay4enne cojieil peakuuneii odMeHa MeRIY KHCI0TOH H OKCHI0M

Hean: paceMOTpeTh 0/11H U3 CHOCOBOB MOJIYYEHHs COIeH: BIANMOJICHCTRHE MEKAY KHCIOTOH 1
OCHOBHBIM OKCHJIOM.

OGopyaosanne: ciuproBKa, CIIMYKH, 1CPKATETb. BOPOHKA, (PUIABTP. CTEKIsIHHAS Naj104uKa, ctakaH 50
ML 11poOupka. Gaphoposas yalka. OKCH/IbI Me i (IT). Kanbums, MarHus, pacTBOPLI CONIHOI U cepHOil
KHCIOT.

Xoa padorsi

1. Bemmonuure npaxruueckoe 3aianue.
2. Odopmure padory.
3. Cnenaiite pacyer.

Bonpocst 1 3axanus:

BAPHAHT I

Ha xusotHoBO1MeCKOIl epme coBXO3a cpoUNO OHATOBHICH xiopua meau. [onyunrte 1aHHYIO COJIb.
[Tpodmibrpyiite pacTBOP 1 BbLIEINTE COMB B CYXOM BHUJIE.

MHKeHEPY-9KOHOMHCTY pacCuuTaTh, CKOIBKO XJIOpH1a METH MOKHO TIOTYYHTE U3 8 1 okcnaa meau (11).

BAPHAHT 2

JList GopuOEI ¢ BpemTenaMit caza HeoOX0IHM cyabgat meau (I1) — meansiii kynopoc. [onyunte
AAHHYI0 €0k, [1poduartpyiite pacTBOp M BbIEAHTE COMb B CYXOM BHJIE.

MHKeHepy-IKOHOMHUCTY PacCuUnTaTh, CKOIBLKO cyabgpara meau (IT) noayumres w3 4 r okenaa mean (I1).

BAPHAHT 3

Ha cTponTenbablil yqacTok HEOGXO/ M [IEMEHT, COCTABHON YacThio KOTOPOTro SIBJISETCS XJAOPH/I MarHus.
[omnyunte nanuyio cons. [poduastpyiite PacTBOp M BBLACIHTE COJb B CYXOM BHJIE.

I/IH}[\'CHepy-SKOHOMHCT}’ PaACCHHTATh, CKOJIBKO XJIOpH/Ad MarHuda MOMXHO [HOJIVUUTE U3 4 r OKCHIa MarHus.



BAPHAHT 4

H3-3a rosioneaa pesko yBeIHYHIIOCh YMCIIO HECUYACTHBIX ¢iyyaeB. s MpUroToBIEHHSA THIICOBBIX
HOBA30K HCIIO/IbL3YIOT FHIIC, HIH cy.1bdar kaabuus. [Toayunre nannyio cois. [Ipodunstpyiire pacrsop
U BLLIEJIMTE COJIb B CYXOM BHJIE,

MnKeHepy-IKOHOMHUCTY pacCYHTAaTh. CKOJIBKO CYIb(aTa KalbIlHsg MOKHO MOIyunTh H3 28 r okcuaa
KallbIIHsl.

BAPHAHT 5

B Meanuyne B KauecTBE KPOBEOCTAHABIMBAIOIIETO CPEICTBA HCIOIB3VIOT XJIOPH/T KaTbIHS.
HMcnonpsyeTes 9Ta colb H IPH BOCHANATENLHBIX npoiieccax. [lonyunte mannyio conk. [Tpoduastpyiite

pPacTBOP W BBRIJACTHTEC COMlb B CYXOM BHIC.

Hixenepy-oKOHOMHCTY PaccHiTarh, CKOJALKO XJIOPH/IA KAJIbLIMA MOYKHO [OIYYUTh U3 28 I' OKCHIa
Kallblins.

IpakTuueckas padora Nell
O6unapyxKeHue KATHOHOB B pacTBope
He/tb: 103HAKOMUTLCS ¢ KAYECTBEHHDLIM OIPeIe/IeHHEeM KATHOHOB B PACTBOPE.

ObopyaoBanme: wTaTHB, TPOGHPKH. PACTBOPHI HUTpaTa cepebpa. aleTaTa CBHHIA. XT0pHIa GapHs.
XJIOpHa AMMOHHS, XJIOPHIA aTKOMUHHS, XTopua xkeaesa (1), cynwsdara skenesa (11), consHoit
KHCIOTBI, HOJIM/IA KA, Cy.ab(aTa HATPUsL. THAPOKCH/I HATPHS, POJAHKUA Kalusl. CIIHPTOBKA, CITHYKH.
JePEeBAHHbLIN AePKATE b,

Xo1 padoTbi

Pearenr — BCIICCTRO. C MOMOIUIBK KOTOPOTO MOKHO JIOKa3aTh HATHUHE JAHHOIC WOHA B
pacTBOpC. Kayecreenuas PEARIHA — PEAKIHA, COMPOBOKAAIOUIAACH SPKO BhIPAKCHHBIMHW ITPH3HAKAMHA

(OypHOe BbLIE/IEHHE Ta3a, NOSIBICHHE XAPAKTEPHOTO 3a11aXa U OKPACKH ).

Jlst 0GHApYKEHHS KATHOHOR B PACTBOPE IIPORE/IMTE KAUECTBEHHBIE PeaKIHH, HCTIONb3YS
[Ipe/UI0KEHHbIE peareHTsl. PesynbTaTel HaO/mo1eHu (IPU3HAKA PEAKIIMi) 3alHIINTE B TAOIHILY.

KATHOHPEAI'EHT PE3VYJIBTAT
Ag’ Xnopun

Pb? Woaun

Ba* Cyasdar

NH4* [len04n

Al H30BITOK LIE104YH
Fe*™ [lenoun
Fe®3 [lemous, KCNS

Boupocs! i 3axauun:

1. Tlo KakuM NpU3HAKAM MOJKHO OTNPE/ISINTB HATHYKE 331aHHOTO KATHOHA B pacTBope?
2. CocrasbTe ypaBHEHMS IPOBEACHHLIX PEAKIIHii B MOICKY.IAPHOM M HOHHOM BHJIE.
3. Ilpeanonoxute 061acTH HCNOIL30BAHMSA JAHHBIX TPOLECCOB B HAPOIHOM XO35HCTBE.

HpakTuyeckas padora Nel2



ObHapyskeHe aHHOHOB B PACTBOpE
Lenb: n03HAKOMATLCS ¢ KAYECTBEHHBIM OIPE/IEIeHHEM aHHOHOB B PACTBOPE.

O6opynoBanue: TaTHB, MPOOUPKH, PACTBOPBI XJI0PK/A. cy.IbhaTa, HUTpaTa, KapboHaTa, GpoMITIa.
HOJMAQ, HUTpata cepedpa. xnopu/ia 6apus. cepHas KHCI0Ta, COMAHAas KHCIO0TA, ME b, CIIMYKH,
CIIHPTOBKA. /IEPIKATE/TH ICPEBAHHBIN.

Xox paborsl

PearenT — BeiecTBo, ¢ MOMOIIBIO KOTOPOTO MOMKHO JI0KA3aTh HATMYHE TAHHOIO HOHA B
pactBope. KayecTBennas peaKuus — Peakitis, CONpPOBOKIAIOMAACH APKO BBIPAKEHHBIMH IPH3HAKAMH
(OYpHOE BBIICTICHHE ra3a. MOSBICHHE XapaKTEPHOTO 3amaxa WM OKPACKH).

ﬂﬂﬂ OﬁHap_\’}l{eHHH KaTHOHOB B PACTBOPE [IPOBEIATE KAYeCTBEHHBIE PeaKiiy, HCTTOIB3VA

HPEILI0KEHHbIe peareHThl. Pesyabrarel HabmojeHiil (IPU3HAKA peakuuil) 3anuigTe B Tadauuy.

AHUOHPEATEHT PE3VJIBTAT
& Hutpar cepebpa

S04 Coub Gapus

NOs Menb, cepHas KucioTa

COs?  Kucnora

Br Hurpar cepebpa

I Hurpar cepebpa

Bounpocs! u 3anannn:

1. Tlo kakum [IPH3HAKAM MOZKHO OIIpe/ieNuTh HATHYHE 3a0aHHOI0 KaTUoHAa B ]JEiCTBOPC?

CocTaBbTe ypaBHeHHS TIPOBEIEHHBIX PEaKIINii B MOJIEKYIAPHOM H HOHHOM BHJIC.

]

(oS ]

Hpe:monmﬁme 001aCTH HCIIOTB30BAHIS AAHHBIX ITPONECCOB B HAPOIHOM XO39HCTRE

IpakTHaeckasn padora Nel3
Kauecrsenupiii anams /xe1e30c01epAamux JeKapeTBEHHBIX MPENAPaTOB
Heub: 3aKpenuTh 3HAHNS O KAYECTBEHHBIX PEAKIIUSX HA KATHOHBI H AHHOHDL.

Obopyaosanne: MeuumHCKHi npenapat Gepporieke (Hin Toook Jpyroi kej1e3oconepikantnii
Mpernapar), CTynKa ¢ MeCTHKOM, ctakad 50 M (2 [T, ), TMCTHILTHPOBAHHAS BO/IA. CTCK/ISHHAS MATOYKA,
BOPOHKA, (HIBLTP, MPOOHPKH. IHIPOKCH/I HATPHUS. XTOPHT Gaphs. HUTpaT cepedpa.

Beenenue. ®epporiexe HpUMEHSIOT U1 TeUeHis GOIBHBIX ¢ MOHHKEHHBIM CoAepiKaHHeM
reMorIoduHa B Kposu. OH COCTOUT H3 PacTBOPUMOH cpetueii conn. 00pasoBaiHoii HEPaCTBOPHMbIM
OCHOBAHHEM U CHJILHOH KHCJIOTOMH. [lis nyuiiero yeBoeHns OCHOBHOI'O KOMIIOHEHTa OPIraHH3MOM B
COCTaB JieKapeTBa BBEACHA ackopOuHOoBas kucnora (ButamiH C). [IpuMeneHue npernapaTa paccuHTaHO
Ha JUIMTENBHbIH CPOK.

Bonpock v 3apanns:

L. Ipoananusupyiite noxydennyto unpopmanuio. Kakue Houbl (KATHOHBI M AHHOHDI) MOTYT
BXO/IMTH B COCTAB 3TOTO Iipenapara.

2. Kakue Ka4CCTBCHHBIC PCAKITHH HeoOX0,IMMO [IPOBECTH T4 OIPEICICHHSA KaUeCTBEHHOI O
COCTaBa JJaHHOTO JICKAPCTBEHHO Hpenapara.




Xoa padorbi
Msmenbunte TabieTky npenapara B CTyIKe 0 pacTBOpUTE B Boje (5-10 M),
Ipoduawstpyiite pactrop.
lIpoBe/inTe KAUCCTBCHHEBIC PEAKITHH.

Pesyibrarel 3anecure B tabnuily, caenaiite BbIBOJL O KAUECTBEHHOM COCTABE J1€KAPCTBEHHOTO
lpenapara.

HUOH | PEAKTHB | HABJIKOJIEHUS | VPABHEHUWE PEAKIIMH | BLIBO/I

IIpakTHveckas padora Neld
Onpenesienne cremenn 3aco0. 1eHHOCTH OYBBI
Hean: npakTuyecKoe HCMOIb30BAHIE KA4eCTBEHHBIX PeakLuil.

Obopynosanne: hapdoposas yamika. MTaTHB. CINPTOBKA, CITHYKH. KOHHUECKas Ko16a (2 1. ).
MEPHBIH HITHHIP, MHIETKA, NPOOUPKH. BOPOHKA. (PHIbTpOBaIbHAS OyMara. colsHas KHeaoTa (pasd. u
KOHIL.), pacTBOPBI a30THOH KHCAOTHI, XJI0pH/1a GapHs, HUTpaTa cepedpa. AMCTHILIMPOBAHHAS BO/1d. BECHI,
Pa3HOBECHL. 00PA31bl MOYBLI.

Xoa padoTsl

H30bITOK pacTBOpEHHRBIX B TIOUBE COJICH (3aCONCHHOCTD). CHIKACT €€ II0I0PO/IHE. 3aCOTeHHOCTD
ONPEICIACTCS XJIOPUIAMH HaTPHsl. MAarHus. Kalblis., KapOOHATOM H CY.Ih(haToM HaTpHs.

1. Obnapyxenne kapbouaros B nouse. K npoGe noussl 106asbre HeCKOIbKO Kaneds 10 Yo-1oi
COJLIHOM KHea0Thl. Ecin nousa cozepskut KapGoHaT-HOH, TO 101 AHCTBHEM KHCI0TH HAYHETCS
BBIACIICHHE YIIICKHCI0r0 rasa. [lousa Kak 0b1 “Beknnaet”. [loussl, Bekunaromume o1 pa3daBieHHO
COIAHOH KHCTOTBL OTHOCAT K KApOOHATHRIM. HTEHCHBHOCTH 00pa30BaHus yIIeKICI0ro rasa (5ypHoe,
cpeinee, ¢naboe) aeT NpeABapHTENbHYIO KOJIHYCCTBEHHYIO OICHKY COepKaHMs KapOOHAT-HOHA B
MoYBe.

2. ObHapyxKenne HAIMIHS XJ10pu0B B nouse. [loarotosuTe BoAHyIO BRITSHKKY 1104Bbl. Jl1s 21010
noMecTHTe 25 I H04YBbl B KOHIYECKYI0 K00y, 100asbTe 50 M JAUCTHLIMPOBAHHOI BOAbL. B30ontaiite
COACPIKNMOE KOJIOBI, AaiiTe oTcTosThes 5 — 10 Mun. Elue pas B3donraiite u nocie oTcTanBanus
npoduibTpyiite. O11eliTe B NPOSHPKY 5 MJI MOUBEHHON BBITSKKH. J100ABbTe HECKOIBKO KarTe/Ih
pasbapiieHnOH a30THON KucaoThL [To KamsiM 1oGapsiiTe pacTBOp HUTparTa cepedpa. Ecau xiopuisl
MPHCYTCTBYIOT, TO 00pasyeres Geblit XnonbeBHARBIT 0caioK. Eemm 0canok Xopomio pa3inanM, To
CONCPFKANHUC XITOPHIIOB COCTABTIACT JCCATHIE 10JIH NPOLCHTA. €C/TH PACTBOP JTHIITL MYTHEET (TepsieT
MPO3PATHOCTE). TO COJCPKAHNC XTIOPHI-HOHOB COCTABIISCT COTHIE 1 THICAYHBIC JTOTH MPOLCHTA.

3. Obunapyaxenne cyabparons. K 5 w1 nousennoil BLITSHKKN [IPHJICHTE HECKOJILKO Kalelb
KOHUEHTPUPOBANHOMN COJISIHOI KHCI0THI ¥ 3 M1 pacTBopa xiopua dapus. Ecim pacTBOp CONEPIKUT
cynb(}haT-HOHBL, TO MOSBISCTCH Oe/bii TOHKOIMCIICPCHBIH (MOJI0UHBII) 0ca10k. O KOHIEHTpaLHH
CyJIb(haT-HOHOB CYIST 110 CTENEHH TIPO3PAYHOCTH pacTBOpa (ryeroil ocaaok. MyTHBIH HITH TOYTH
pO3pavHbIil pacTrop).



4. Obnapyskenne HoHoB HaTpusA. Monsl Hatpus OOHApYKHBAKOT MO APKO-)KEITOH OKpacKe TIaMeHn.
Huxpomosyto mpoBo10KY NPOKATHBAIOT B N:IaMEHH CTHPTOBKH JIOKPACHA, 3aTEM BHOCST B

HCCJI'L‘II}’EI\'IMI\:E pPacTBOP. 3aTeM OIAThL B I1J1aMsl (BO BHCLIHIOK liaCTb), OTMCHAIOT LIBCT ILJITAMEHH.
IIpakrnyeckas padora Ne 15
XuMHUYecKne cBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHHYECKNX BEMICCTR

Heﬂb: 0000MKTL 3HAHUA O XHMHYCCKUX CBOHCTBAX KHCIIOT, COJIe. OCHOBAHMI U OKCHIOB, YCTAHOBHTH
[CHCTHUYECKYI) CBA3L MEIKIY KilaccaMu HEOPraHMYeCKHuX COC/IMHEeHUH

Xo padoTsl
Berrsiny s mpebuii.
[ToaoGpars peakTHBbL 4715 POBEICHHS IPEBPALLEHHI.
DKCTICPUMEHTATHHO M3YUUTh XHMHUYECKHE CBOICTBA HEOPraAHHUECKUX COSTTHEHHI,
Odopmuts padory.
CrenafiTe BLIBOI O XHMHYECKHX CBOHCTBAX BALICTO KIIACCa BELIECTB.

BAPHAHT 1

ObopyaoBanue: wratus, NPOGUPKH, CTeKiIsHHEAs TPYOOUKA, BOA. COIAHAS KHCIIOTA, T'HIPOKCHI
KallbLsl. YIJIEKUCIBI a3, OKCHA Kaiblus., okenia Meu (1), aepsates, cliMpTOBKA. CIIHYKHL

Jananue: MPOBCIUTE ONLITEHL:

e BsaumojeicTBHE OKCHIA METAIA ¢ BOAOH H KHCIOTOH
e BsanMmozeiicTBHe oKcHIa HeMeTATTA © BOJIOH M IIETOTRIO.

BAPHAHT 2

O6opyaosanne: nakvyc, denondrancu, THAPOKCH HAaTpus. ruapokeua mean (I1). cepras kucaora,
cynbgar meau (I). ruapoxenst kanbums, kapbonat HaTPHsl, CIIHYKH. CITUPTOBKA, ACPEBAHHbIH
AepiKaTe/ib, ITATHB. HPOOHPKH

3ananue: NPOBCINTE ONBITHI:

» JleficTere menoueii Ha MHANKATOPBI.

» HeifTpanusains vepactBopumoro u PacTBOPHMOTO OCHOBAHHUS KHCIOTOI.

* BsaumoseiicTBHE pacTBOPOB coneli M OCHOBARMIL, PE3VIBTATOM KOTOPOrO B OTHOM ClTyyae
ABACTCH HEPACTBOPHMOC OCHOBAHMC. B IPYFOM — HCPACTBOPHMAs COITb.

! Peal\‘lll/lﬂ Pa3IOMKEeHHA OCHOBAHHS.

BAPHAHT 3

Obopyaosanue: wratus. 1poGHPKH, CONKHAA KUCIOTA, JIAKMYC, THAPOKCH/L HATPUSL, I'UIPOKCHII JKele3a
(IT). marumii. kapGonar narpus. CepHast KHUCIIOTa, XJIOpU1 Oapus.

3ajaHue: NpoOBEANTE ONBITHI



e JleHcTBHE KMCIOT HA MHMKATOPEL.
» Helitpanusanus KHCIOTOIH PACTBOPMMOTO W HEPACTBOPHMOTO OCHOBAHHMS.
o BzanMoaeHCTBHE KHCITOThI C MEeTALITOM.
* BsaumozeiicTBie KHCIOTBI ¢ COMBIO ¢ BHUIETCHHEM B OTHOM C/IVHAe ra3a i BBIMAICHHEM 0Ca1Ka
B.APYIOM Cllyuae.
BAPHAHT 4
Obopyrosanue: OKCHI HHKA, CONSHAS KHCIOTA, THAPOKCH/T HATPHS. XJIOPHII IMHKA.,
3ananue: TPOBENTE ONBITHI
* BsammojciicTBie aM(pOTEPHOro OKCHA ¢ KHCIOTOMN U HIETOUBIO.

o lloayuenue ampoTeproro ruapokcuia.
» BsanmozeiicTie aM(pOTEPHOrO MHAPOKCHAA ¢ KHCTOTOH H LIEA0UbIO.

BAPHAHT 5

Obopyosanue: cyandar meu (I1), xeneso. ruapoKen HAaTpUs. KapOOHAT HATPHS. IHAPOKCH I
KaIbIHs. CONAHAA KHCI0TA, XJIOPH/ OapHsl. cepHas KHCI0Ta, MPOoOHPKIH. INTAaTHB,

3ajanue: MPOBEINTE OMBITHI
» BsaumoselicTRie pacTBOpa comm ¢ MeTALTOM.
» BsanmoseiicTere pacTBOpOB coieif n 0CHOBaHMIL ¢ 0GpA3OBAHHEM B OTHOM CIyyae
HEPACTBOPUMOH COJIH. B IPYIOM — HEPACTBOPHMOTO OCHOBAHMA.
 Bsanmozelictere KHCI0T ¢ pacTBopaMu costel ¢ 00PA3OBAHMEM B OJHOM CIIVYae ra3a. B JIPYrOM
— 0calxka.
+ BsaumojedcTBre pacTBOpOB costelt Apyr ¢ ApyroM.
Ipakruyueckan padora Nel6
IKCHEPHMEHTAIBHOE PelleHNe 33124
Lean: 3aKpenuTh npakTHYeCKne HABbIKH U 0GOOIIHTEL 3HAHUS [0 HEOPraHH4eCcKOH XHMHH.
Xoa padorsi
BBIMOIHUTE NpakTHYeCKHe 3anaHms.
Hamuunire ypasnenus peakinii B MOTEKyISPHOM U HOHHOM BHIIE.

BAPHAHT 1

[prbope u MaTepHabL: ITATHB, NPOGHPKIL, cynbar mean (I1). ruapokeun natpus. xnopus Gapus,
cepHas kncaota. xjaopui xenesa (I11), kapbonar narpus.

I/ICl'lO.TIb'S}’H BbLIJaHHbIC BEILIECTBA. HOJIYUYHTEC!

* Tpu ocazka: ronyGoii, Geblit, KOpHYHEBbIiL.
* [a30e33anaxa.




BAPHAHT 2

[Ipudopel n maTepuadanl: cyab(ar Meau (II). ruapokeus Harpusi, X10pH 1 Gapus, cepHas KHCIOTa.
costHas KuejoTa, penoidraieunH.

BKCIICPHMCHT&TH‘JHM IIYTEM OCYHICCTBUTE NPEBPALLICHH!

e PactBop — 0cajoKk — pacTBop
e becuBerHplil pacTBOP — pacTBOP MaJMHOBOTO IBETA — OECIBETHEIN PacTBOP — OCATIOK OEI0ro
HBETA

BAPHAHT 3

[pudopsi 1 MaTepUHaAbI: M'HIPOKCH HATPHSL. XJIOPHI HapHsi. CepHas KUCI0Ta, KaphOHAT HATPHS.
denondranenn.

')}(CIlepH‘.\-ICH'[&.?IbHI)IM [IYTCM OCYIICCTBHUTE NPCBPAILICHUSA:

» becuseTHbIH pacTBOp — PacTROP MAJIMHOBOTO 1[BETA — OCCIBETHBIA PACTROP — OCAI0K 6EI0T0
IBCTA.

e PactBOp — ras — ocazox.

[Tpunoxenue Nel
ITpakTHueckas pabGorta
«Omnpenenenne KapOOHATHOM KECTKOCTH BOIBI»

ABCOMIOTHO YMCTOH BOABL B pHpoze He cyuiecTByeT. OHa Beeraa COJepKHT Pa3THUHBIC TPHMECH
KaK B paCTBOPCHHOM, TaK H BO B3BELIEHHOM COCTOSHHM. OT KOHIIEHTPAIIMH H IIPHPO/IBI STHX IIPHMECei
3aBHCHT NPHTO/THOCTE BO/IbI /U1 OBITOBBIX W IPOMBILIIIEHHBIX HY L.

Boza, B KOTOPOii pacTBOPEHBI COMH KAJIbIMS M MArHus, 06,1a1aeT 0COOBIM CBOHCTBOM — JKECTKOCTBIO.
Kecrkas Bozma oOpasyer IUIOTHBIE CJIOH HAKMOM HA BHYTPEHHHX CTEHKAX [APOBBIX KOTJIOB H
KUIIATH/IBHUKOB, B HEH IUIOXO Pa3BapHBAIOTCS MHIIEBBIC MPOAYKTHI: TPH MBIThE PYK B JKECTKOH BOJIE
pacxoayeTcss MHOro MbiTa. KoinmuecTBEHHO IKECTKOCTH BOJIbI BBHIPAXKAIOT UYHCIIOM MHJUTHMOJIEH
OKBHBA/ICHTOB HOHOB KaJIbllMs M Maruus, cojgepxkaumxcs B 1 1. 1 mvoms (9kB.Mg ** ) cooTBeTcTBYeT
12.16 mr; 1 mmons (9kB.Ca * ) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAYeHHS KECTKOCTH pas/iHyaroT
CJIEIYIOIIME THITBI BOIBI:

a) O4YeHb MATKas — MeHee 1,5 MMoutb (9KB.) / 1

0) markas — 1.5 -3,0 myvonb (9kB.) / 1

B) cpenHexecTkas — 3,0 — 4.5 MMosib (3KB.) / 1

I') JOBOJBHO *ecTKas — 4.5 — 6.5 MMOJIb (9kB.) / 1

a) xectkas — 6,5 — 11, 0 Mmmoub (3kB.) / 11

€) OueHb xKecTKas — cBbimme 11,0 Mmosnb (9kB.) / 11

24 24 = o
Ecnu B Bone napsity ¢ monamu Ca™" u Mg ™" npucytersyror nonst HCO |, To npH KHIsYeHHH &

HKECTKOCTh YMEHBIIACTCH. ITO OOYCIOBICHO pa3pylIeHMEM KMCIBIX cOjeil H BbINAJEHHEM B 0CAI0K
Mal0pacTBOPHMBIX KapOOHATOB.

KecTkocTh, 0OycrnoBieHHas coaepKaHHEM THIPOKAPOOHATOB KaubLMS M MArHUs. HA3BIBAETCH
xapbonatHo#t (K . ). E€ onpesie/isioT THTpOBaHMEM BOIbI pPacTBOPOM XJIOPOBOJAOPOIHOM KHUCIOTBI:
Ca(HCO,), + 2HCl—CaCl,+2C0, T+ 2H.0
B kadecTBe HHAMKATOPA HCMOIB3YETCS METHIIOBBIH OPAHKEBBI.

KectkocTb, 00yCIOBICHHAS IPUCYTCTBHEM B BOJE XJIOPHIOR, CyMb(AToOB H APYTHX COMeH MATHAA U
Kaiblus (KpoMe IHIpPOKapOoOHATOB), HasbiBaeTcsi HekapOoHaTHo# (OK ,,. ). OBuIas kecTKOCTh BOIBI



npeacrapiser cobor cymmy X . + XK .. . E€ MOXKHO onpeaesHTh THTPOBAHHEM BOIbI CHHPTOBBIM

pacTBOPOM HENTPAIBLHOIO MBLIA, HAIIPUMEP AETCKOTO (METO OCAAUTEIBHOIO THTPOBAHHSA):
CaCl, +2C,,H,,COONa— (C ,H,, CO0), Cal + 2NaCl

Konenr peakuun ycraHaBiMBalOT 10 0O0Pa30BaHHI YCTOHYMBOW [EHBI, MOSBIAIONIEHCS TIpH
BCTPAXMBAHUU THUTpyeMOH Boxbl. [IpenBapuTenbHO MNPOBOAAT aHAIM3 HECKOJABKHMX ITaJlOHHBIX
pacTBOPOB, COACPKAIIMX H3BECTHOE KOJIHYECTBO KATHOHOB KallbLIUA.

Ykazanus no npoeedenuio sxcnepumenmanivbholl pabomsl

«Onpeoenerie kKapOOHAMHOU JCeCMKOCIU 800bL ).

[Tomecture B koHMYeckyl konly oOwvémom 250 mu npoly pedHOH HIIM BOJONPOBOLHOH BOIbI
o0séMom 100 mu. Ilpudaebre 2 — 3 kamiu pactBopa MeTHiI0Boro opasxkeroro (0,02%) u TuTpyiite
npody 0.1 M pacTBOpOM XJIOPOBOIOPOIHON KHCIOTHI 0 MEPex0/ia KeaToH OKPACKH B HEHCYe3aloUIyIo
0J1eIHO-PO30BYI0.

Paccunraiite kapOoHaTHYIO KECTKOCTE BOJIBI IO hopMyTIe:

Vier * C e
XK, = ——""~mmonb (3kB.)/ 11,
H,0
rae ¢, - HopMaibHas KoHIeHTpauus pactBopa HCL: V , , - oObeM BOABL, B3ATHIH 1714 aHAIM3a, JI
V iy - 00vem pacteopa HCl. 3aTpauenHbIil Ha THTpPOBaHHE, ML

[Tpunoxenne N2

[IpakTnyeckas padbora
«Onpenenenne comepkanus xkesesa (1I) B pactope».
Conepxanne coneii skerne3a (II) B muTbeBOil Bose MOXKHO ONpeIeTHTh HE TOJIBKO KA4eCTBEHHO (C
MOMOIIBIO KPACHOH KPOBSHON COJIM), HO M KOJHYECTBEHHO, HAllpHMEp. METOJAOM JIHXPOMATOMETPHH.

o 2
METOZ[ AUXPOMATOMETPHH OCHOBAH HA OKHC/IIHMTEIBHBIX CBOHCTBax HOHOB CI':O 5 BOCCTaHaBJIHBAThCA

1o katuoHoB Cr’™ :

CrO; +14H "+ 6e=2Cr"" + TH.O

YTo0kI ONpeae/InTh TOYKY SKBHUBAJIEHTHOCTH, MOJB3YHOTCS OKHCIHTE/IBHO-BOCCTAHOBUTEIEHBIMU
AHAUKATOpaMH, U3MCHAOIIUMHU OKpacKy B IPHCYTCTBHH H30BITKA JUXPOMAT-HOHOB.

Ixcnepumenmanvras 3aoada Nel. TIpuroToBieHne THTPOBAHHOTO PacTBOPA JHXPOMATA KaJIHSL.
Ilomecture BOWOKC1.2 rK.Cr.O , 1 B3BechTe OIOKC € CONIBIO HA QHATMTHYECKHX Becax (MOMKHO

HCIIOJIb30BATh LIKOIbLHBIE 00bIYHEIE Bechl). [lepechinbTe Auxpomar kanus U3 010kca B MEpHY10 KOOy Ha
250 M1 1 BHOBB B3BechTe OIOKC Ha aHATHTHYeCKUX Becax. [lo pasnoctu onpenemute maccy K.Cr.O , B

MepHoil koj0e. [lpuneiite B kondy 100 — 150 Ma IMCTHIIMPOBAHHON BOABI M PACTBOPHUTE COIIb.
HoBeute 06BEM pacTBOpa 10 METKH, 3aKpoiiTe KOOy MpoOKoil u nepemelaiite pactBop. PaccunTaiite
HOPMa/IbHYIO KOHUEHTPALHIO H THTP NPUIOTOBIEHHOTO PACTBOPA AUXPOMATa Kajus.

Ixenepumenmansias sadava Ne2, OnpenencHue KOHIEHTPallMK HOHOB keJe3a (1) B muTheBol Boje.
[lomectire B 3 KoHMueckde KoaObl Ha 250 mi mo 20 mu aHanusupyemoit Bojsl. IlpuGasbTe B
kaxayto koj0y 30 mn pactBopa HCI (1:1). 5 mu pactopa dochoproii kucaorsl (85%-noro) u 6 — 8
Kanesb HHaukaropa (0.1 r indenunaMuna pactBopsitoT B S0 M1 KOHLIEHTPHPOBAHHOM CEPHOM KHCIIOTHI).

[lepemewaiite pactBop B oaHON W3 K010 W MemwTeHHO THTpyHTe ero pactsopoM K .Cr.O , mpu
HENPEPLIBHOM TepemMenMBanuu. Kak TOmbKO 3eneHas okpacka pactBopa B Kosde, 00ycloBIeHHAS
nHoHamu esnesa (II). craner cepo-3eneHol, yMeHbIINTE CKOPOCTL TUTpoBaHHus. [Ipubapasiite pacTBOp
K.Cr.O, no ojnoit kane. B Touke 5KBHBATEHTHOCTH OKpAacka pacTBOPA CTAHOBUTCS CHHE-(DHONETOBOM,
AHAJIOTHYHO TepeMelnaiiTe H OTTHTPYHTEe PacTBOPHI B ABYX ApYrHX Kojdax. Ilo pesynsTatam Tpex

THTpOBaHHH paccuuTaiTe Cp€aHee 3Ha4YeHHEe obbema pacTBOpa AUXpoMara Kajlus, 3aTpadCcHHOI'0 Ha
THTPOBAaHHE. Paccuuraiite KOHIEHTPAIIMIO KEIe3a B aHATH3HPYEMOM pacTBOpeE.




HopmanbHyro KOHIEHTpaumio ¢ BelecTBA B aHATH3UPYEMOM pACTBOPE MOKHO paccyMTaTh 10
. . _ GV,
(hopmye: C =

rie V' — obbem B3aToM /15 aHasu3a npodsl; V- 06beM THTPOBAHHOTO pacTBOpa peareHTa, 3aTpaveHHBIH
Ha TATPOBAHHE NPOOEL; ¢, - HOPMaIbHAsA KOHIEHTPALUS THTPOBAHHOTO PAacTBOPA.

KonnenTpauuio pactBopa MOXKHO Takike BBIPa)arh THTPOM. THTp MOKa3piBaeT Maccy BELIECTBA B
rpaMmax B 1 M pacrtsopa. Cesish MeXIy HOpMatbHOH KOHIeHTpammedf u TutpomI pacTBOpa
c # JM "

1000
rae M , - MoJIsipHast Macca SKBHBAICHTA, PaBHAS IPOM3BEICHHIO MOJISIPHOI MACChl HA SKBUBAJICHT.

BbIp&JKaeTcs ypaBHeHHeM: [ =

Hpez[enbﬂo AOTYyCTHMasl KOHIICHTPAIlKMsl HOHOB Kelle3a B MUTheBOH Bo/ie cocTtasisieT | Mr/in. MoxkHo
CeIaTh BBIBO O O€30I11aCHOCTH HCCIIE/IOBAaHHON MUTHERBOH BOABI TS 3/10POBbs YEIIOBEKA.




COI'JTACOBAHO
3amecTuTeNb qupekTopa no YBP
MBOY COIL Ne 4 nrt Adunckuii
MO Cesepckuit paiion, um.I".K.JKykosa

(E.B.KoBanenko)
30 aBrycra 2022r.

MyHuuunanoHoe 6ogkeTHoe o6 eobpasoBatensHoe yupexaeHue
cpeaHan obuweobpasosartenbHan wkona Ne 4
MMeHU YeTbipex bl repoa maplana Hykosa K

MyHUUMNanbHoe o6pasosaHme CeBepcKuii painoH KpacHogapcKoro Kpas

KAJIEHIAAPHO - TEMATHYECKOE

INNTAHUPOBAHUE

KPY’KKa BHEYPOYHOH /1€AT€/IbHOCTH
«IIpakTnyeckass Xumusn»

Kiacc 9

Yyutens Kosbmuna Onbra IOpeesna

KonuuectBo uacos: Bcero - 34 waca; B Hememo - 1 yac

[lrannpoBanune cocraBiaeno Ha ocHoBe: paGoueii mporpammbl Kosemunoii O.1O..,
YTBEPXKAEHHOH Ha nenarorudeckom copere MBOY COI Ne 4 nrr.  Adwunckuii, um.

I".K.)Kyxosa., nporokoa Ne 1 ot «31» aBrycra 2022 ropa.

B coorBercTBHE ¢ DI'OC ocHoBHOTO 0611ero 06pazoBaHus.




Kasennapno-remarnyeckoe niannpopanme

No
ypoKa

Tema ypoka

Kon-
BO
4acoB

Jarta npoBeaenus

nian dakr

OcHoOBHBbIE BH/IbI 1€ATEILHOCTH
00y4awmHxcs (Ha ypoBHe
YHHBEPCAJIBLHbIX Y4eOHbIX
JelicTBHIA)

L.LBBEJIEHME (14)

1

TexHuka
Oe3onacHOCTH IpH
[IPOBEACHHH
nabopaTopHBIX H
PAKTHYECKHUX
paboT.

Pabomamp ¢ mabopaTopHbIM
000py/I0BaHHEM U
HarpeBaTe/IbLHBIMH IPUOOpaMH B
COOTBETCTBHH C [PABUTIAMH
TEXHHUKH 0€30MacHOCTH.
Habniooams 3a croiicTBamu
BEILECTB U SBJICHUAMH,
MPOUCXO/IAIIMMH C BELIECTBAMH.
Onuceieams XAMUYECKHH
IKCIEPUMEHT C TTOMOIIBIO
PYCCKOTO (POAHOrO) S3bIKA U S3BIKA
XHUMHH.

Obo6uams pe3ynbraTsl
HaO/ro1eHui B popMme BhIBOIA HA
OCHOBE IPOBEAEHHOTIO

IKCIIEPUMEHTA
2. METOABI OYUCTKH BEUIECTB (24)
Ouncrka Bemects. | 1 ®uneTpoBaHue, BbITIapUBaHHe,
2 CYIIKa BElIeCTB.
OumncTKa YepHUIT aIcOpOLHEH.
Paznenenue cMecH riiMHBI H
MEIHOI0 Kynopoca
3 Brmapusanne 1 [Tonydenue u nexanTanms
conu H3 cynbgara dapusl.
pacTBopa..

3. ClIOCOBBI NOJYYEHUSI HEOPTAHUYECKHX BEILIECTB U1 UX CBOMCTBA (84)

- O6ume crioco6sr | 1 [Toryyenue MeTa/utoB peakiueii
MOTYYSHUS 3aMELICHHUS U3 PACTBOPOB COJIEH,
METAJIOB.

5 Ionyuenue 1 CamocTosiTesHO nposodume
KUCII0poaa IKCIEPUMEHT.
pasyioKeHueM Habnodams 3a cBolicTBamu
MEPEeKUCH BEIIECTB H ABIICHUSIMH,
BO0OpOJA. MIPOHCXOSIIUMH C BEHIECTBAMH.

Onuceieams XUMHYECKHI
IKCIEPUMEHT C TIOMOIIBIO
€CTECTBEHHOIO (PYCCKOT0 HIIH
POIHOIO) A3bIKA U A3bIKA XHMHH.
Obobugams pe3yabTaThl
HabmoaeHuit B popMe BEIBO/IA Ha
OCHOB€ IIPOBEIEHHOTO
IKCHEPHUMEHTA

6 [Monyyenue 1 CamocrosTensHO npocodums
BOJI0OpPOJA. 3KCIEPHMEHT.




Habawoams 3a cBolicTBaMHu
BEIIIECTB M SBJICHHSAMH,
MPOUCXOASIIHMHE ¢ BEIIECTBAMH.
Onucvieams XUMHYECKHH
SKCIIEPHMEHT C ITOMOIIBIO
€CTECTBEHHOIO (PYCCKOT0 HITH
POJIHOI0) sI3bIKA U A3BIKA XHMHH.
Obobwams pe3ynbTaThl
Habro1eHui B popme BIBOIA HA
OCHOBE IPOBEIEHHOIO

IKCTIEPUMEHTA
[Monyyenue CamocrosTenbHO nPO60ALMB
OKCHIA MeIH W 3KCIIEPHMEHT.

YIIEKHCIOro rasa
pa3ioKeHHEM
MaslaXmTa.

Habnooams 3a croiictBamMu
BEILIECTB M SIBJICHHSAMH,
MPOHCXOIAUIMMH C BEIIECTBAMH.
Onucvieames XUMHYECKHH
SKCIIEPHMEHT C MOMOIIBLIO
€CTECTBEHHOTO (PYCCKOro MM
POJIHOTO) A3bIKA U S3bIKA XHMHH.
Ob6obwame pe3ynbTaThl
HabaroneHuit B opMe BbIBOIA Ha
OCHOBE MPOBEAEHHOIO
IKCIIEPUMEHTA

Buv1600ums hopMyIibl OKCHIOB H
0asans UM Ha3BaHMHS.
Xapaxmepuzosams poib OKCH/IOB B
IpUpoe.

IIposooumn pacuéTsl o Gpopmynam
OKCHJIOB

O0mue cnocoObl
NOJIYYEeHHS
OCHOBaHHH.

Cocmaensame ypaBHEHHUs peaKIuii ¢
Y4acTHEM OCHOBAaHHIA.
Habawoame v onucvisame
PEAKIMHU C YYACTHEM KHCJIOT ¢
MOMOLLBI €CTECTBEHHOIO
(PyCCKOro HJIM POIHOTO) A3BIKA U
A3bIKa XUMHH.

11Iposooums ONBITEIL,
MTOATBEPK/IAI0IIHE XHMHYECKHE
CBOMCTBA OCHOBaHHIA, ¢
COOIIOIGHHEM MPABHJT TEXHHKH
0e301acHOCTH

O6mas
XapaKTepHCTHKA
crocobon
MOJIYYEHHS
KHCIIOT:  CEpHOI,
COJIAHOH, a30THOI,
docdopHoii  Kkpem
HUEBOIT

Xapaxmepuzosams o0u1He
XMMHYECKHE CBOHCTBA KHCIIOT
Cocmaensme ypaBHEHHS peakinii ¢
ydacTtueMm Kuciot. Haburooame u
ONUCBIBAMb PEAKIIHH C yUaCTHEM
KHCJIOT C TIOMOILBIO €CTECTBEHHOTO
(PYCCKOro MJIH POIHOTO) SI3bIKA H
A3BIKA XUMHH.

IIpo6ooume ONbITHL
HOATBEPHKJIAIOIIHE XUMHYECKHE




CBOMCTBA KHUCIIOT, ¢ COOMOIEHHEM
[IpaBHJI TCXHUKH 0e30macHoOCTH

10

O6mme  crnocoGrl
MOJIy4EHHS COJIeH.

Pa3nuuath NOHATHS «Cpe/IHHe
COJIH», «KHCIIBIE COJIH». «OCHOBHBIE
COJIH».

XapakTepn3oBate ob1He
XHMHYECKHE CBOMCTBA COJICH.
Cocmasname ypaBHeHHs! peakiiuii ¢
ydactHeM conel. Habrooame n
ONUCHI6AMb PEAKIIHH ¢ YUACTHEM
COJICH € MOMOLIBI €CTECTBEHHOTO
(PYCCKOro HJIM POAHOTO) A3bIKA H
A3bIKa XUMHH

11

W3yuenwne
MHUHEPATbHBIX
yao0peHui

Buinoansme TeCTBL, peutams
3a]lauy ¥ yNpakHEHUs 10 TeMe.
IIpoeooume OLEHKY cOOCTBEHHBIX
JOCTHIKEHHI B YCBOCHHH TEMBEL.
Koppexmuposams cBOM 3HaHUS B
COOTBETCTBHH C IUIAHHPYEMbBIM
pe3yJIbTaToM

4.OKHCIUTEILHO-BOCCTAHOBHTEIbHbBIE Npouecchbl H UX MPHM

eHeHHe B aHa/u3e (34)

12

H3yuenue
OKHCIHTEIbHO—
BOCCTAHOBUTE/IbH
BIX CBOHCT
nepMaHraHara
KaJlUsl U MIEPEKHCH
BOJIOpOIA

1

ObvsicHAme, 9TO TaKoe
«OKHCITHTEIBHO-
BOCCTAHOBHTEIIBHBIC PEaKIIHM»,
«OKHCIHTEIb», «BOCCTAHOBHUTEIbY,
«OKHCJIEHHE», «BOCCTAHOBICHHEY,
Kraccugpuyuposams xumudeckue
peaKiui 1o NpU3HaKy «H3MEHEeHHe
CTENEHEH OKUCIICHHUS SJIEMEHTOBY.
Onpedensimp OKUCTATEH H
BOCCTAHOBHTETb, MPOLIECCHI
OKHCJIEHHS U BOCCTAHOBJICHHS.
Henoavzosame 3HaKOBOE
MOJICTHPOBAHHE

Pabomams ¢ n1abopaTopHBEIM
000py/10BaHHEM H
HarpeBaTeIbHbIMH NPHOOPaMH B
COOTBETCTBHH C ITPABHIIAMH

13 Oxucnenune wonos | 1
XpoMma (IT)
NIEPOKCHIOM
BOJI0pOaa

14 Oxucinenre HOHOB | 1
XpoMa (IT)
nepMaHraHaTom

Kajlusi B KHCJIOH
cpene

TEXHHUKH 0e30MacHOCTH.
Buinoansame npocTeifine npuéMel
oOpaieHus ¢ 1abopaToOpHBIM
obopy10BaHHEM: BOPOHKOH,
(GHIBTPOM, CIHPTOBKOM.
Habarwoamse 3a cBOWCTBAMH
BEILECTB H ABJICHUAMH,
[IPOHCXO/ISIIHMH ¢ BEIIeCTBAMH.
Onucvisams XHMAYECKHH
IKCMEPHUMEHT C MOMOIIBIO
PYCCKOI0 (pOAHOTO) S3bIKA H A3BIKa
XHMHH.

enamy BBIBOMIBI 11O pe3yibTaTaM

IPOBEAEHHOTO YKCIIEPHMEHTA

5.PACTBOPBI U CIIOCOBbI UX ITPUTOTOBJIEHUS (6 yacoB)




15 [TpuroroBnenue 1 Pabomamyw ¢ nabopaTopHbIM
pacTBopa ¢ obopynoBaHueM H
3a/JaHHOH M3MEPHTEIBHBIMH IPUOOpamMu B
MOJISIpHOM COOTBETCTBHH C IPaBHIAMH
KOHILEHTpalueH TEXHHUKH 0€30MacHOCTH.

IIpoeooume pac4€Tsl ¢
HCI0JIb30BAHHEM TIOHATHS
«MaccoBas 1018 paCTBOPEHHOIO
BEILIECTBAY.

Habnooams 3a coiicTBaMH
BEIIECTB H SIBIICHHAMH,
MNPOHCXO/IAIMMH C BEIIECTBAMH.
Onucwieames XAMHYECKHIA
3KCIIEPUMEHT C MTOMOLIBIO
PYCCKOro (pOIHOTO) A3bIKa H A3bIKA
XHMHH.

Obo6uyame pe3yabTaTsl
naOmoiennii B popme BbIBOIA HA
OCHOBE MPOBEJIEHHOIO
IKCIIEpHMEHTa

16 Onpenenenne pH | 1 Patomams ¢ nabGopaTopHbIM
pacTBOpOB ¢ 000py/10BaHHEM H
IIOMOLIBIO HarpeBaTe/IbHBIMU PHOOpaMH B
HHIHKaTOpa COOTBETCTBHH C IPABHIAMH

17 Oo6pazoBanue u 1 TeXHHKH 0€30macHOCTH.
pacTBOpeHHE Buinoansime npocTeiinne NpueMbl
0CaJIKOB oOparmienus ¢ 1abopaTopHbIM

000py/I0BaHUEM: C MEPHBIM
LIMJIMH/IPOM, C BECAMH.

18 DKCIepUMEHTANIBH | 3 Xapaxmepuzoeame nonsTue

19 oe «IEHeTHYECKHH paIy».

20 OCYUIECTBJIEHHE Hamocmpuposams reHeTHUECKYIO
TIpeBpalleHnit B3aUMOCBS3b M€Ky BEIIECTBAMM:
pasIHYHbIX NPOCTOE BELIECTBO — OKCHI —
KJIacCOB T'HIPOKCHI — COJIb.

COC/IHHEHUH B 3anuceieams ypaBHEHHS peaKinii.
pacTBopax COOTBETCTBYIOIIHX

NOCJIEJOBATEIBHOCTH («IIEMOYKEY )
NPEBPAICHUH HEOPraHHYEeCKHX
BEIIIECTB Pa3IM4YHBIX KJIACCOB.

6. OCHOBBI KAYECTBEHHOI'O

AHAJIU3A

(134)

21

OcHOBHBIE
[IPHHLIKITBI
Ka4yeCTBEHHOI' 0
ananus. JpoOuslii
5| CHCTEMHBIH
aAHAJIH3.

1

22

OOHapykenune
KaTUOHOB 1
aHAIMTHYECKOH
[PYIIITBI
(Na®.K*,NH4").

i,

OOGHapyxenue

Vmems obpamarses ¢




HOHOB  aMMOHHS
CPeIM BbIJAHHBIX
coJiel

24

Obnapyxenue
KaTHOHOB
AHATUTHYECKOH
CPYTIIBI

(Ag® .Pb*").

2

25

Obnapyxenue
KaTHOHOB
AHAIMTHYECKOM
TPy

( Ca?* Ba®"),
Onpenenenne
KECTKOCTH BOJIbI

L

26

O6Hapyxenue
KaTHOHOB 4
AHAJIHUT. TPYIIIbI
(A¥* Cr** Zn?).

27

ObGHapyxenue
KaTHOHOB 5
HAJIUTHYECKOH TIp
YIIIBI
(Fe*".Fe** Mn** M
g7).

28

KauecTBeHHbIi
aHalu3
Kene3ocoaepsKalll
ux
JIEKapCTBEHHBIX
[Ipenaparon

29

O6HapyxeHue
KaTHOHOB 6
AHAIMTHYECKOH
TPYIIIIE]

(Co** ,Cu** Ni?* ,
Cd>").

30

Knaccuduranns
AHHOHOB Ha
AHATUTHYECKHE
rpynmnsl. O6Hapyx
eHHe AHUOHOB
lananuruueckoi
TPYIIIbI (SO4*
.S03%,5:0;%,C0Oz*>
PO,

Bsaumoneiicreue
CyibdaT-uOHOB ¢
IPYIIIIOBLIM
peareHToM "
(pocdar-nonor ¢
IPYNIOBBIM
peareHTom

32

OOGHapyxenue

n1abopaTopHbIM 000pYI0BAHHEM H
HarpeBaTelbHBIMH NpUOOpaMH B
COOTBETCTBHHU C TIPAaBHIIAMHU
TEXHHKH 0€30TMacHOCTH.
Pacnosnasame HeKOTOpBIE aHHOHBI
1 KaTHOHBEL.

Habmooame cBoiicTBa
IEKTPOIUTOB U MPOUCXOIAIIUX C
HUMH SIBJICHHH.

Habaooams v onuceieams
PEaKLHH C y9aCTHEM JIEKTPOIHTOB
C NOMOUIBK) €CTECTBEHHOTO
(PYCCKOro HIIH POJHOIO) A3bIKa U
A3bIKA XHMHH.

Dopmyaupoeams BLIBOBI 110
pe3ynbTaTaM [pOBEJACHHOTO

SKCIIEPUMEHTA




AHHOHOB 2
AHAIUT. TPYIIE]
(Cl",Br .I".§*).

33 OOHapyxkenue 1
AHHUOHOB 3
AHAJIUTHYECKOH
IpYIIEI (NOs~
MnOy4
.CH;COO").

7. IKCnepuMenTAILHOE penienne 3aaa4(14)

34 DKCNepUMEHTANIBH | | PaGorator ¢ naboparopHbM

0€ pelleHue 3a/1a4 000py1I0BaHHEM H
HarpeBaTeIbHBIMH MPHOOpaMH B
COOTBETCTBUH C IPABHIAMH
TEXHHUKH 0€30MacHOCTH.
Habmoznarot 3a croiicTBamu
METAJIJIOB M UX COC/IMHEeHUH U
SBJICHHH, IPOUCXOJAIINX C HUMH
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