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I. IMosicHuTeIBLHAS 3aNIMCKA

[TporpaMMa BHEYPOYHOH MAEATENBHOCTH OOIICHHTEIUIEKTYaJbHOW HAIpPaBICHHOCTH II0
XUMHH «ODKCIEpUMEHTaIbHAs XUMUs» (Hajnee, Kypc) paspaboraHa Uil ydyamuxcs 9 KIaccos,
SBISICTCA  JIONIOJHEHHWEM U TPOJOIDKEHHWEM Kypca XUMHHM JUid  JIeTe ¢  0COObIMH
00pa3oBaTebHBIMU MOTPEOHOCTSMM, T€X, Y KOIO HMHTEpeC K IpeaMETy BBIXOJUT 3a pPaMKU
y4eOHOW NeATeNbHOCTU. B CBA3M ¢ 3TUM 3aHATHS Kypca 110 3TOW MporpaMMme IOMOTYT PELIMTh
CIIEYIOIINE 3aJa4H:

* YKPENUTH MOJIOKUTEIbHYI0O MOTUBAIIUIO YYEOBI B IIIKOJIE;

* PaCIIUPUTH 3HAHUA 00 OKPYKAIOLIEM MUDE;

* JIOMOJHUTH Kypc XxuMuu 8-9 kiacca;

* Hay4UTh IPaMOTHO U 0€30I1aCHO 00pAaIaThCsl C BEIECTBAMHU.

Kaxnoe 3aHsTHE CBA3aHO C OBJAJCHHEM KaKOrO-THOO TPAKTHYECKOTO HaBbIKa
Oe301macHOi paboThl ¢ BEIIECTBOM U IPUOOPETEHUEM HOBBIX IOJE3HBIX CBEIECHUI O BELECTBaX.
UYewm panblie pedara BOWIYT B OTPOMHBIN yBIEKATSIbHBIA MUP XUMHUHU, TEM OBICTPEE OHU CMOTYT
CTaTb CAMOCTOATEIbHBIMH, WHUIMATUBHBIMU, TBOPYECKMMM JIMYHOCTAMHU. B COBpEeMEHHBIX
ycinoBUAX OO0BEM 3HAHMKH PE3KO M OBICTPO BO3PACTACT, IMO3TOMY HEOOXOAWMO TPUBUBATH
ydalmuMcsi yMEHHE CaMOCTOSITENIBHO IIONOJIHATH 3HAHMS, OPHUEHTUPOBATbCA B IOTOKE
uH(popMaluu, MoOyXJ1aTh UHTEPEC U MPUBBIUKY K IOCTOSIHHOMY pacUIMpEHHUI0 Kpyro3opa. Bee
3TO B OOJIBLION Mepe OTHOCUTCS U K XMMUYECKOMY 00pa30BaHMIO JIETEH.

Ha 3amsTHsix kypca B CBOOOZHOM OOIIEHHHM C Yy4YUTEIEM, B OOMEHE MHEHHUSMH C
OJIHOKJIAaCCHUKaMH B XOJ€ KOJUIEKTHBHBIX IMCKYCCHH 3HAHUSA YYalUXCsl PACIIUPSIOTCS U
yrayOIsiFOTCSl, BOSHUKAET MHTEPEC K TBOPUECKOW HCCIIEOBATEILCKOM pabdoTe M NMpaKTUYECKUM
3aHATHSAM 10 XUMUHU.

Takast pabora co3maer OoOJbIIME BO3MOXKHOCTU JJIsi (POPMHUPOBAHUS MEKIPEAMETHBIX
cBsizel, 0COOEHHO ¢ (DU3MKOH, sKoJoruel, reorpadueit u Ouonoruel, B pa3BUTHH KOTOPBIX
OTpOMHAsl POJIb MPUHAJICKUT XUMHH. ITO CHOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS.

Jannas mnporpamma mpeaycMaTpUBaeT — IIPOBEIEHUE IMPAKTUYECKUX paboT U
JKCIIEPUMEHTOB, PELICHUE 3a/]ad, M3YyYEHUE TEOPETUYECKUX OCHOB XUMHUU M DIKOJOTHH,
MCCJIEI0BATENLCKOM U MPOEKTHOM PabOThI, MPOBEACHUE AUCKYCCH, CO3/IaHHE TPE3CHTAIHI.

TeopeTnueckne 3HaHMS U PAKTUYECKUE HABBIKY, MIOJTYYEHHBIC HA 3aHATUAX KPYXKKa, IS
MHOTUX pPe0AT MOryT OKa3aTbCid 3HAUUTEIbHO Oojiee IIMPOKUMHM, TIyOOKMMH U
pa3sHOOOpa3HBIMU, YeM MPEeAyCMOTPEHHBIE TporpaMMoii. OOBSICHIETCS 3TO TEM, UTO JUIsl MHOTHX
peodsIT MHTEpEC K XMMHM HE OrpaHMYMBAETCs 3aHATHSAMHU B OOBEIMHEHMM, a MPOJOJIKAETCS B
BUJIE CAMOCTOSTENILHOM pPabOThI AOMa.

Cpoxu peanuzaiuu nporpammsl — 1 rof, 34 yaca B roj.

[enu:
* (opMHpOBaHHE MMO3HABATEIHLHOTO MHTEPECA K XUMUH, NUCHUIUIMHAM €CTECTBEHHOHAYUYHOTO
LUKJIA;
* [IOATOTOBKA K NMPOJIOJKEHHIO 00pa30BaHMs U OCO3HAaHHOMY BBIOOpY npodeccuu;

3aoauu:

*  COBEpLIEHCTBOBATh HaBBIKW XUMHUUYECKOTO dKCIIEPUMEHTA;

* [OATOTOBUTH yYAIIUXCS K MPAKTHUUECKOH JIeATEIbHOCTH;

* CcOo3JaTh YCJIOBHUS JUISl COBEPILEHCTBOBaHMUS padOThI C KOMIIBIOTEPOM, MOMCKA
HE00X0AMMOMMH(OpMAIH, TOATOTOBKU MPE3eHTALUH, 3alIUThHl CBOUX paloT.

*  pa3BUTh TBOPUYECKYIO AKTUBHOCTb, MHUIIMATHUBY U CAMOCTOSITEIbHOCTD Y4aIllUXCsl;

* cdopMHpOBATh O3UTUBHBINA OCO3HAHHBIN BBIOOP Mpodeccuu;

* pa3BUBaTh [I03HABATEJIbHBIE HHTEPECH] U TBOPUYECKHE CIIOCOOHOCTH;

* (opmHupoBaTH HAYUHYIO KAPTUHY MUDA.

IlnanupyemMsble pe3yabTaThbl:

dopMHUpOBaHUE JTUYHBIX KaueCTB 00yUYaroIMXCs,
®opmMupoBaHue MOJ0KUTEIBHON aTMOc(hepbl BHYTPHU KJIACCHOTO KOJIJIEKTHBA,

q)OpMI/IPOBaHI/Ie Yy ydJamuxcsa YyMCHHS BUACTH U MOHHUMATh LHEHHOCTH 06pa3013aHI/151, 3HAYUMOCTDb
XHMHUUYCCKOIroO 3HaHUuA i1 KaXAoro 4YeEjJIOBEKa HE3aBHCHUMO OT €ro HpO(i)eCCHOHaHBHOﬁ
ACATCIIBHOCTH.



° q)OpMI/IpOBaHI/Ie Yy ydamuxcs HeJIO0CTHOro mpeacraBJICHHUA O MUPC U pOJIM XMMHUU B CO3AaHUN
COBPEMEHHOI eCTeCTBEHHO-HAay4YHOH KapTHHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOLECCHI
OKpYKalolllel NeMCTBUTEIbHOCTH: MPUPOIHOM, COLMAIBHON, KYJIbTYPHOM, TEXHUYECKON CpPEIbl,
HCIOJIB3YS IJId 3TOTO XUMUUYCCKHUC 3HAHMA.

e [IpuoOpereHne oOOydYalOIMMUMHUCS OMbBITA PA3HOOOpPA3HOM  NEATENBHOCTH, TIO3HAHUS U
CaMOIIO3HaHUA; KIIFOYCBBIX HABBIKOB, MMCIOIINX YHUBCPCAJIBbHOC 3HAYCHUC IJISA PA3JIMYHBIX
BHUJIOB JIESITEIBHOCTH: pEUIeHUs Ipo0ieM, IPUHATUS PelIeHH, MonucKa, aHalnu3a U 00paboTKu
UH(POPMAIIUK, COTPYAHUYECTBA, OE€30MacCHOr0o OOpaIleHUs] C BEIIECTBAMH B IIOBCEIHEBHOM
YKU3HU.

Cucrema OLeHKH J0CTHKEHUI 00y4yaromuxcs:
®  YCIICIIHOE BBIMOJIHEHUE TECTOBBIX, CAMOCTOSATENILHBIX, TBOPYECKUX paboT;
®  y4yacTHe B PA3JIMYHBIX KOHKYpPCaX, OJIMMIIMA/IAX, COPEBHOBAHMSIX,
®  AKTUBHOCTb B IIPOEKTAX BO BHEYPOUHOU ACATEIBHOCTH.

II. O6mas xapakTepucTHKA Kypca BHEYPOYHOIi 1esiTe IbHOCTH

JlaHHbBINl KypcC HallpaBJI€H Ha YAOBJIETBOPEHHWE I0O3HABATEIbHBIX MHTEpecoB ydamuxcs. Kypc
MO3BOJIUT YYalIUMCSl PaCUIMPUTh CBOM 3HAHUS B XMMHUU Ha YpOBHE, HE TpeOYIOLIeM CHElUalbHON
HOJArOTOBKU IO MpeaMeTy. YUYEHHUKH MPHOOpPEeTYT MPaKTUYEeCKUe YMEHHsI U HaBbIKH, HEOOXOAUMBIE B
KU3HU HE TOJBKO XMMHUKY, HO M KaXIOMYy 4elloBeKy. [Ipenmaraemplii Kypc BKJIIOYaeT MaTepuai o0
UCIIOJIb30BAaHUM XMMHUYECKUX BEIIECTB B OBITY, B IOBCEAHEBHOM KU3HU YEIIOBEKA.

Conepxkanue Kypca 3HAKOMHT YYalIMXCS C MHUPOM OBITOBOH XHMHH, C XapaKTEPUCTHKON
BEILIECTB, OKPY)KAIOLIMX HAC B OBITY, MpaBWJIaMU 0€30MacHOr0 OOpallleHusl C BEIleCTBAaMM OBITOBOIA
xuMun. KpoMe TOro naHHbBIM Kypc BHEYPOYHOM ACATENBHOCTH IPENYyCMATPUBAECT 3KOJIOIMYECKYIO
HalpaBIEHHOCTh XUMHUYECKOro 0oOpa30BaHUs, IpeIyCMaTpUBACT O3HAKOMJICHME Y4YalUXcs C
XUMHYECKMMHU aClIEeKTaMU COBPEMEHHOW SKOJIOIMH U HKOJIOTUYECKUX MPOOIEM.

XUMHUYECKUE 3HAHUS HEOOXOJUMBI Ka)XIOMY 4YEJOBEKY, OHHU OIPENeNsIioT paldOHAIbHOE
IIOBEJICHUE YEJIOBEKA B OKPYXKAIOILIEH Cpelie, IOBCEIHEBHOM KU3HU, I'/I€ C KaXAbIM TOJOM BO3pPaCTAET
posib OEpeXHOro OTHOILIEHMs 4YellOBeKa K CBOEMY 3/I0pPOBBIO, 3J0POBBIO OKPYKAIOIIMX, MPHUPOJE.
JlanHbIil Kypc pa3BUBAa€T MHTEpEC K XMMHUHU, aHAIMTUYECKHE CIIOCOOHOCTH y4alUXCsl, paclIupseT UX
KpYrozop, GopMHpYyeT HaydHOE MUPOBO33pEHHUE.

IIpakTHueckass HampaBICHHOCTb TEM JENAET JAaHHBIM KypC OYEHb AKTyaJbHbIM, IO3BOJISIET
pacuIMpUTh U yriyOUTh NPAKTUYECKOE IPUMEHEHHE MOJYYEHHBIX YYAIIUMHUCS TEOPETUYECKUX 3HAHUI
no xumuu. Kypc opHeHTHpOBaH Ha pa3BUTHE JIOOO3HATENBHOCTH W HHTEpeca K XHMHH, Ha
COBEpPILIEHCTBOBAHNE YMEHUH yJalMXCsl 00pallaThCs ¢ BEIIECTBAMH, BCTPEUYAIOIIUMHUCS B OBITY.

Pabouass mnporpamma Kypca BHEYPOUHOH JESATENBHOCTH «ODKCIEPUMEHTANBHAS — XUMHUS)
npeHa3HayeHa JUIsl yJaluxcss 9 KiaccoB OCHOBHOM IIKOIbI M paccunTaHa Ha 34 B ron (1 wac B
HEJIEIIO).

OcHOBHBIMH (pOPMaMM OPraHU3ALUHN YI€OHO-TI03HABATENbHON E€ATEIbHOCTH YUaIIUXCsl SABIISIOTCS:
e [pakTUYeckas padora,

HKCIIEPUMEHTAIbHbIE OTIBITHI,

urpa,

peleHre HecTaHAapTHBIX 3a7ay;

y4JacTHe B XMMUYECKHX OJMMITNAIaX, KOHKypcax, KOH(epeHIusx

caMmocTosiTeNbHast padora,

paboTa B mapax, B rpymnax,

TBOpUYECKHE MPAaKTUYECKHE PaOOTHI.

Metoabl 00yueHus:
® [paKkTUYEeCKue padoThl,
CJIOBECHBIN (YPOK-paccykIeHue),
UTPOBOM (pOJIEBBIE UTPHI),
YaCTUYHO ITOUCKOBBIHN, HCCIIEA0BATEILCKUHN,
00BSACHUTENIbHO-UJUTFOCTPATUBHBIM.

Me)KﬂpeIIMeTHbIe CBHA3M KypCa TECHO CBiA3aHblI C IpE€aAMETaMH CCTCCTBCHHOI'O IIHUKIIA



UHPOPMATUKOIA.

III. Onucanue MecTa Kypca BHEYpPOYHOM AeATEJILHOCTH

Kypc «DOkcnepuMeHTanpHas XUMHUSA» pean3yeT OOIIEHMHTEUIEKTyaJbHOE HaIpaBICHUE
BHEYpPOUHOIl aesrenbHOCTU. [IporpaMMa BHEYpOUYHOH IESATENIBHOCTH peanu3yercss B koiaudectse 34
4acoB (0IMHAKAAEMUYECKHUI Yac B HEJEIIIO).

IV. Onucanue HeHHOCTHBIX OPHMEHTHPOB CO/IeP:KaHUs Kypca

BHeypouHast 1eATeNbHOCTD 110 XMMHUU MMEET O0JbIIoe 00pa30BaTeIbHOE U BOCHHUTATEIBHOE
3HaueHue. BraneHne XUMUYECKUM $3bIKOM, 3HAHUSAMH, [OHMMaHHE XHMHUYECKUX IPOLIECCOB U
ABJIEHUN T103BOJsieT (OPMUPOBATH NPABUIBHOE OTHOIICHHE K SIBICHUAM M  IIpolieccam,
npoucxofsamuM B mpupoae. llostomy Tak BaxkHO chOpMHpOBaTH HHTEpPEC K BHEYPOUHOM
JeSITEIbHOCTH y 00yYaroIMXCsl, KOTOPBIH CTaHET OCHOBOM JJIs1 BBISIBICHUS M Pa3BUTHUS XUMUYECKUX
CHOCOOHOCTEH ydaImxcsi, CHOCOOHOCTH K CaMOOOPa30BaHHUIO.

VYenemnoe pemieHue NPaKTUYECKUX 3a]ad OKa3blBaeT BIIMSHUE HA SMOLMOHAIBHO-BOJIEBYIO
chepy JAMYHOCTH Yy4YalIUXCs, pa3BUBAaeT HMX BOJIO M HACTOWYMBOCTb, YMEHHE MPEO0jIeBaTh
TPYIHOCTH, UCIIBITHIBATH YJOBJIETBOPEHUE OT PE3YyJIbTaTOB MHTEIUIEKTYAJIbHOIO TPY/Ia.

JlaHHBII KypC CIOCOOCTBYET pAa3BUTHIO BHUMAHHWS, BOOOpPa)XCHHWs, HAOIIOJATEIbHOCTH,
NaMsTH, BOJIM, aKKypaTHOCTH, YMEHHUS OBICTPO CUWUTaTh, MPUMEHSATh CBOM 3HAHHS Ha MPAKTHKE,
pUOOpeTaTh HABBIKUHECTAHIAPTHOT'O MBIIIJICHHSL.

Ha 3aHATHAX BHEYpOUHOH [eATENbHOCTH «OKCIEpPUMEHTaJIbHAs XHUMHUSA» OOydarouuecs
JIOTIOJIHAT CBOM 3HAHMS 10 XUMHH, TOBBICAT CBOW YPOBEHb TEOPETHMUECKON M 3KCHEPUMEHTAIbHOU
NOJArOTOBKU. 3aHATUS MpU3BaHbl NPOOYAUTH Yy YyyallMXCid MHTEPEC K XUMHUYECKOW HayKH,
CTUMYJIHMpPOBaTh JajbHEiIlIee UW3YyYeHHEe XUMHH. XHUMHUYECKHUE 3HaHUs, CHOPMUPOBAHHBIE Ha
BHEYPOUHBIX 3aHATHUAX, IOMOTYT OOy4aIOLIUMCS B IIOJITOTOBKE K SK3aMEHY 110 XMMHUH U B JaJIbHEHIIEM
OCO3HAHHO BBIOPATh HANpaBlIeHUE MPOPHIBHOTO O0yUEHUSI.

V. Pe3yabTaThl 0CBOCHHUSI KYPCa BHEYPOUHOI eI TeIbHOCTH

Jluunocmuwie YY/I:

YMeHue BECTH JuaJlor Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUM M B3aUMHOTO YBa)XKCHMS,

YMeHue KOHCTPYKTUBHO pa3peliaTb KOHQIUKTHI;

YCTOWUYNBBIM MMO3HABATENbHBI HMHTEPEC M CTAHOBIEHHE CMbICIOOOpasyromei (yHKIUu
MO03HABATEJIbHOIO MOTHBA;

["'oTOBHOCTB K BBIOOPY MPO(PUIBLHOIO 00pa30BaHMUSL.

Pezynamuenvie YY/[:

CnugaroT cBOii crmoco0 IeiCTBUS ¢ 3TaJIOHOM;

CnuyaroT cmoco0® W pe3ynbTaT CBOMX JIEHCTBUN C 3aJaHHBIM D3TaJOHOM, OOHAPYKHBAIOT
OTKJIOHCHHUA U OTJINYHA OT 3TAaJIOHA,

BHOCST KOppPEKTUBHI U JOMOJIHEHHUSI B COCTABIICHHBIE TUIAHBI;

BHOCST KOPpEKTHBBI U JIOTIOJTHEHUS B CIIOCOO CBOMX JCHCTBHUH B CIydae pacXOXKIACHUS dTaJOHa,
peabHOTO ICUCTBUS U €0 MPOAYKTa;

BBIIENSIOT M OCO3HAIOT TO, YTO YK€ YCBOGHO M 4YTO €Ie TOJUICKUT YCBOCHHIO, OCO3HAIOT
KayeCTBO U YPOBEHb YCBOCHHS;

OcCo3HAIOT Ka4eCTBO U YPOBCHb YCBOCHHS,

O1eHUBAIOT JOCTUTHYTHIN pE3yNbTaT;

OnpeensroT MOCIeI0BATSIIEHOCTD MPOMEKYTOTHBIX IIEJICH ¢ yIeTOM KOHEUHOTO Pe3yIIbTaTa;

CoOCTaBIISIOT TUTaH M MOCJIEI0BATEILHOCTD ACHCTBUI;

CraBst y4eOHYIO 3a7a9y Ha OCHOBE COOTHECEHHS TOTO, YTO Y€ M3BECTHO M YCBOCHO, M TOTO,
YTO eI1e HEU3BECTHO

Ilo3nasamenvuvie YY/I:

BI:I}I@J'ISIIOT KOJIMYCCTBCHHBIC XapaKTCPUCTUKHU O6T)CKTOB, 3alaHHBbIC CJIOBaAMU,

BoccranasinusaroT npeaAMCTHYIO CUTyaluLo, OINMUCAHHYIO B 3aJa4dc, nyTeM
nepedOpMyITUPOBaHKS, YIPOIICHHOTO TMepecka3a TEKCTa, C BBIJACICHHEM TOJIBKO CYIIECTBEHHOW IS



peleHus 3a1a4u HHPOPMaLIUY;
Brigensitor 06001eHHBIN CMBICT U (POpMaTbHYIO CTPYKTYPY 3a1a4u;
YMeroT 3aMeHITh TCPMUHBI ONIPCACIICHUSAMU
YMEIOT BRIBOJUTH CICICTBHSI U3 UMEIOIINUXCS B YCIIOBUH 33a4M TAaHHBIX;
Briensttior popManbHyro CTpYKTYpy 3a1auu;
AHAIM3HUPYIOT YCIIOBUS M TPeOOBaHUS 3a/1a4H,
BhipaxarT CTpyKTYpY 3a1a4u pa3HbIMHU CPEICTBAMH,
BBINONHSAIOT onepanuu co 3HaKaMH U CHMBOJIAMU;
Br10uparoT, COmoCTaBISIOT H 00OCHOBBIBAIOT CITOCOOBI PEIICHUS 3aa4u;
[TpoBomsAT aHanM3 CHOCOOOB pEIICHUS 3aJadydl C TOYKH 3pPEHHUS HMX pPAlUOHAIBHOCTH U
O9KOHOMHYHOCTH,
YMerT BEIONpaTh 0000IIEHHBIE CTPATErHH PEUICHUS 3a]]a9u

Kommynuxamuenvie YY/I:

Obwaromes u 83aumMo0eticmayiom ¢ napmuepamu N0 CO8MeCmHOU 0esimeIbHOCMU UIU 0OMeH)
ungopmayueti:

YMEIOT CIIylIaTh U CIBIIATE APYT APYTa;

C mocTaToYHOW MOJHOTOM M TOUHOCTHIO BBIPAXKAIOT CBOU MBICIH B COOTBETCTBHH C 33/1a4aMH U
YCIIOBUSIMU;

AJIEKBAaTHO HMCTIONB3YIOT PEUEBbIE CPEJCTBA TSl IUCKYCCUU M apryMEHTAIIMH CBOSH MO3HIINH;

YMEIOT MpencTaBiIsaTh KOHKPETHOE COJIEp)KaHHWE U COOOMmaTh €ro B MUCHhMEHHOW M YCTHOU
hopwme;

HHTepecyroTcs 9y’)KHM MHEHHUEM U BBICKA3bIBAIOT CBOC;

Berymaror B guanor, y4acTBYIOT B KOJUIEKTUBHOM OOCYKIIEHHUM MpoOJeM, ydarcs BIaJeTh
MOHOJIOTHYECKOH W JHAJIOTHYecKod (opmamMu peyd B COOTBETCTBHH C TPAMMATHUYECCKHUMH H
CUHTaKCUYECKMMH HOPMaMHU POJTHOTO S3bIKA.

Yuamcesa oeticmeosams ¢ yuemom nosuyuu 0py2020 u co2naco8bléams c80U OelUCmBUsL:

[ToHMMAaIOT BO3MOXHOCTh PA3IMYHBIX TOYEK 3PEHUS, HE COBMAJAIONINX C COOCTBEHHOI;

[TposIBNISAIIOT TOTOBHOCTH K OOCYKICHHWIO pa3HBIX TOYEK 3pEHUsT M BBIPAOOTKE o0OIIei
(TpynmoBoii) MO3UIINH;

MeranpeamerHbie:

* OBJlaJiIeHNE HaBBIKAMU CaMOCTOSITEIBHOTO TPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluy y4eOHoi
JESATENBHOCTH, ITOMCKA CPEACTB €€ OCYILIECTBIICHUS;

* YMeHue MIaHUPOBATh ITyTH JOCTHKEHUS LI€JeH HA OCHOBE CAMOCTOSTENBHOIO aHAIN3a YCIOBUI
U CPEICTB MX JIOCTM)KEHUS, BBIJIENATh albT€PHATUBHBIE CHOCOOBI JOCTHXKEHMS L€ U BbIOMpPATh
Haubosee 3pPeKTUBHBIN c1oco0, OCYHIECTBIIATh TO3HABATENbHYIO pe(IeKCHI0 B OTHOILIEHUH JEHCTBUIM
0 PELICHNIO YYEOHBIX U NM03HABaTEIbHbBIX 3a/1ay;

* YMeHre NOHMMAaTh IpoOsieMy, CTaBUTh BONPOCHI, BBIABUTATh TMIIOTE3Y, /1aBaTh OINpEie/ieHUue
HNOHATHUAM,  KJIAcCU(QUUUPOBaTh,  CTPYKTypUpOBaTh  MaTepuas, MPOBOJUTH  SKCIIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIIMIO, POPMYIUPOBATH BBIBOBI U 3aKIIIOUEHUS;

* YMeHHue COOTHOCUTH CBOM AECHUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOIIb
CBOEH JESITETbHOCTH B IPOLIECCE JOCTUKEHHS pe3yJbTaTa, ONpeAessaTh CIOCOObl IEHCTBUN B paMKax
NpPEUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBaTb CBOM JEHCTBHSI B COOTBETCTBHU C
WU3MEHSIOIENCS CUTYaluen;

* ®opMupoBaHHEe M pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIOJBb30BAaHUS MHCTPYMEHTOB M
TEXHUUYECKUX CPEJCTB MH(POPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U MPOrpaMMHOr0 oOecrieueHus)
KaK MHCTPYMEHTAJIbHO OCHOBBI DPa3BUTUS KOMMYHHUKAaTHBHBIX M I103HAaBATEIbHBIX YHUBEPCAJIbHBIX
y4eOHBIX IEUCTBUH;

* YMeHue co3ziaBaTh, MIPUMEHATh U MPeoOpa30BbIBATH 3HAKM M CHMBOJIBI, MOJICIM U CXEMBbI JJIS
pelieHrs yueOHBIX U T03HABaTENbHBIX 3a/1a4;

* YMeHHe M3BJIEKaTh MHPOPMALIMIO U3 Pa3IMYHBIX HCTOYHHMKOB (BKJIIOYAs CpeliCTBA MacCOBOU
uH(pOpMallii, KOMIIAKT-JUCKU y4eOHOro Ha3HaueHus, pecypchl MHTepHeTa), cBOOOIHO MOIb30BATHCS
CIPAaBOYHOU JIMTEpAaTypod, B TOM YHCIE€ M Ha DJICKTPOHHBIX HOCHUTENSAX, COOJI0JaTh HOPMBI
MH(GOPMaLlMOHHON N30MPaTENbHOCTH, STUKH;

* VYMeHHME Ha MpaKTUKE I[0JIb30BaTbCSl OCHOBHBIMM JIOTUYECKMMHU IPUEMaMH, METOJaMHU
HaOJII0/IeHUs, MOJICIMPOBAHUS, O0BSCHEHUS, PELICHUS TPOOIeM, TPOrHO3ZUPOBAHUS U JIp.;



* YMeHHe OpraHu30BhIBAaTh CBOIO JKU3Hb B COOTBETCTBHUH C MPEICTABICHUSIMHU O 3I0POBOM 00pase
JKU3HHM, TIpaBaX U OOSM3aHHOCTAX TPaKIAaHWHA, IIEHHOCTSIX OBITHA, KYyJbTYphl M COIHAIBHOTO
B3aUMOJCUCTBUS;

* YMeHHE BBIOJIHATH MO3HABATENIbHBIE U TPAKTUYECKUE 3aJaHUs, B TOM YHCJIE€ MIPOEKTHHIE;

* YMEHHME CaMOCTOATEIBHO M apryMEHTUPOBAHHO OLICHUBAaTb CBOW JCHUCTBUS W JICUCTBHS
OJIHOKJIACCHHKOB, COJIEP)KAaTeIbHO OOOCHOBBIBAS MPABWJIBHOCTh WJIM OIMMOOYHOCTH pe3yibTaTa H
criocoba NEWCTBUsA, aJeKBAaTHO OIICHWBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO WIIH
MPEIoIaracMoro pacxoja pecypcoB Ha pelIeHHE 3aJjauu, a TAaKK€ CBOM BO3MOXKHOCTH B JJOCTHKEHUU
LEJIN OIPEAECIEHHON CI0KHOCTH;

* Ymenue paborate B rpynne — 3(QQGEeKTHBHO COTPYJAHHYATh U B3aUMOJICHCTBOBATh Ha OCHOBE
KOOPJMHAIIMK PA3IMYHBIX MO3UIMI MPU BBIPAOOTKE OOIIEro pemeHuss B COBMECTHON JESITEITbHOCTH;
CymaTh mapTHepa, GopMyJIMpOBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO
MO3ULMI0 U KOOPJIWHHUPOBATH €€ C IO3ULUMU MNApTHEPOB, B TOM YHUCJIE B CUTYyalHUH CTOJKHOBEHUS
WHTEPECOB; MPOJIYKTUBHO pasperniaTh KOH(IUKTH Ha OCHOBE ydeTa MHTEPECOB W TO3MIIMH BCEX €ro
Y4aCTHUKOB, TIOUCKA U OIICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pemieHus] KOH(PIUKTOB.

IIpeamerHbIe

OOyuyaromuiicss HAYYUTCS:

[IpeameTHBIMH pe3yibTaTaMU OCBOCHMSI MPOTPAMMBbI  «3aHUMATEIbHAS XUMUS» SABISIFOTCS
CJeYIOLINE 3HAHUSL U YMEHUS:

* Mcnonb30BaTh TEPMHUHBI «TEII0», «BEIIECTBOY», «XUMUYECKUE SIBIICHUSY, «UHIUKATOPHIY;

* 3HaHUE XUMUYECKOW MOCYAbI M MPOCTEUIIIEr0 XUMHUYECKOTO 000pYyI0BaHUS;

* 3HaHME NMPaBWI TEXHUKU O€30MACHOCTH MPU paboTe ¢ XMMUYECKUMHU BEIIECTBAMH;

* YMeHHE OnpeeiaTh NTPU3HAKU XUMHUYECKUX PEaKInid;

* YMeHUS U HAaBBIKU MPU TTPOBEACHUH XUMHUUECKOTO SKCIIEPUMEHTA;

* YMeHue IPOBOIUThH HAOIIOACHUE 32 XUMUYCCKUM SIBIICHHEM;

OO0y4aromuiics MOJIy4UT BO3MOKHOCTh HAYYHThCSH:

* HCNOJNb30BaTh NpPU NPOBEACHUM IpakTUyeckux padbor uHcTpymeHThl MKT nns 3amucu u
00paboTKK MH(POPMALIUHU, FTOTOBUTH HEOOJIBIINE PE3EHTALUH 110 pe3yJIbTaTaM HaOJIr0A€HUH U OIIBITOB;

* MOJEIUPOBaTh OOBEKTHl U OTAEIbHBIE IIPOLECCHl PEaIbHOITO MHUpPA C HCIIOJIB30BAHUEM
BUPTYaJIbHBIX JA0OpAaTOpPUN U MEXAHU3MOB,;

¢ IMOJIB30BATbHCA NPOCTHIMU HABBIKAMHW CAMOKOHTPOJII CaAMOYYBCTBUA IAJId COXPAHCHUA 3J0POBbA,
OCO3HAHHO BBINIOJIHATH PEKUM JHSI, TPaBUJIa PALlMOHAIIBHOTO TUTAHUSI U JIMYHOW TMTHUEHBI,

* BBIMIOJIHATH IIPaBHJIa OE30MACHOTO TIOBEJIEHUS B IOME.

VI. Copep:xkanne Kypca BHEYPOUHOI 1eATEIbHOCTH

Beenenue (1 4)

HayuHblil 5KciepuMeHT M €ro pojib B MO3HAHWU. TexHuka OEe30MaCHOCTH IMPHU MNPOBEACHUU
71a00paTOPHBIX U MpaKTUUeCKuX padoT. [IpaBuia oka3aHus MepBOM MEIUIIMHCKON OMOIIM MPU 0>KOTax
U OTPaBJICHUAX XMUMUYECKUMU peakTuBaMu. JIabopaTopHoe 000pyA0BaHUN. XUMHUUECKHE PEAKTUBBI.

Hemoncmpayuu. Anrteuka KaOMHETa XHUMHUU. XHUMHYECKHE pEaKTUBBI U J1a0OopaTOpHOE
000pyI0BaHUH.

IIpakmuueckue pabomoi

N3mepenue 06beMOB BOJIbI ¢ TOMOIIBIO MEPHON MOCY/IBI.

2.MeToabl OYHUCTKH BeliecTB(24aca)

OcHoBHbIE CIOCOOBI pa3/ielIeHHs cMeceli: HaMarHn4uBaHue, pUIbTpOBaHUE, BhIIApUBAHUE,
ylapuBaHue, KpUCTaUIN3aLHsL.

OuncTka 3arpsA3HEHHON OBAPEHHON COJIH.

3.Cnoco0bl MoJryyeHus1 HEOPraHMYEeCKUX BelecTB H UX cBoiicTBa (8 1)
OCHOBHBIE CBOWCTBAa BAKHEHWINMX KJIACCOB HEOPTaHUUYECKHX COCIUHEHHH. 3HAKOMCTBO C

oOpa3iiaMu OKCHIOB, KHCIIOT, OCHOBaHUH U colieil. Pacrio3HaBaHme ocHOBaHMii. Pacro3HaBaHue KHCIOT.
I'maponus coneil.



Ilpakxmuueckue pabomul

OO6mme crnocoObl MOMydYeHUs MeTaioB. [loydeHHe METalIoOB peakiueld 3aMelieHUs U3
pacTBOPOB COJIEH;

[Tonyyenue kucnopoza pas3iokKeHUEM NEPEKUCH BOJOPOAA;

[Tonyuenue Bogopona;

[Tony4yeHue okcuaa MEAH U YIJIEKUCIIOrO ra3a pa3jioKeHUEM MaJIaxuTa;

Ilonmy4yeHnue HEPACTBOPUMBIX OCHOBAHHUM U UX CBOMCTBA;

OO0mass xapakTepuCTHKa CIIOCOOOB TMOJIY4€HHUS KHUCIOT: CEpPHOW, COJSIHOM, Aa30THOM,
docdopHOii KpeMHUEBOIA;

OO6mue criocoObl monyueHus cojiedd. [lomydenue comneii peakiueii oOMeHa MEXIY KHCIOTOW U
OKCHJIOM;

N3yueHnne MuHepabHBIX yI00pEeHUM

4.0KHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI M UX IPUMEHeHne B aHau3e (3 4)

OKHUCIIATEIBHO-BOCCTAHOBUTENbHBIC (YHKIIMA BEIIECTB M  HANPABICHUE OKUCIHTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaKHHﬁ. OKUCIIUTED. Boccranosureis. CTaHI[apTHbIe QJICKTPOAHBIC
NOTEHIMAJBI. Psil CTaHIAPTHBIX AJIEKTPOAHBIX MOTCHIIMAIOB. 3aBUCHMOCTD AJICKTPOIHOTO IMOTECHIHAIIA
OT IIPUPOJBI PEATUPYIOIIMX BELUIECTB, OT MX KOHUEHTPALMH, TeMIiepaTypsl, pH cpensl, pacTBOpUMOCTH,
NPUCYTCTBUS B CUCTEME KOMILIEKCOOOpa30BaTeIs.

Ipakxmuueckue pabomul

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA MEpPMaHraHaTa Kallis ¢ MEePOKCUIOM BOJIOPOAA;

Oxkucnenne nonoB xpoma (II1) nepokcuaom Bogoposa;

Oxucnenue nonos xpoma (1) nepmanranatomM kamusi B KUCION cpene

5.PacTBOpBI ¥ cIOCOOBLI X NPUTOTOBJIEHHS (6 YacoB)

3HaueHUe pacTBOPOB B XMMHUYECKOM 3KcrnepuMeHTe. [lonsaTue mctunHOro pacrsopa. Ilpasuna
IPUTOTOBJICHUS paCTBOPOB. T€XHOXMMHUYECKHE BECHI U ITPaBUIIA B3BEIIMBAHUS TBEP/IbIX BEIIECTB.

MaccoBas [10y11 paCTBOPEHHOI'O BEILECTBA B pacTBOpe. Pacuer M NpUTrOTOBIIEHHE PacTBOpa C
ONPEAECICHHON MAacCCOBOM 10JI€H PAaCTBOPEHHOr'0 BEILIECTBA.

OmnpeneneHue 00ObEMOB PAacTBOPOB C MOMOIIbI0 MEPHOM MOCYAbl U IUIOTHOCTH PAacTBOPOB
HEOpPraHMYECKUX BELIECTB C IOMONIbIO apeoMerpa. TaOmuipl IUIOTHOCTEH pacTBOPOB KHUCIOT H
meno4el. Pacuer Macchl pacTBOPEHHOI'O BEIIECTBA 110 U3BECTHOM MIOTHOCTH, 00BEMY M MAacCOBOI J101e
PacTBOPEHHOT'O BEUIECTBA.

JleMoHcTpauuu. XuMHuyecKkas Nocyja i MPUTOTOBJIEHUS PACTBOPOB (CTAaKaHbl, KOHUYECKUE
KOJIObI, MEpHbIE LWIMHJIPBI, MEpPHbIE KOJIOBI, CTEKJIIHHBI MaJlOYKH, CTEKJSHHBIE BOPOHKH M T.I.).
TexHOoxMMHYeCKHE Bechl, pa3HoBeckl. Habop apeomeTpos.

Hemoncmpayuonnoii  sxcnepumenm. OrnpeneneHue IJIOTHOCTH pacTBOpa C  IOMOILBIO
apeomerpa. OrpenesnieHue KOHIEHTpPAllMd PacTBOPOB KHUCIOT M OCHOBAHMH C TIOMOIIBIO TaOJHUIIbI
«MaccoBast 01 PACTBOPEHHOTO BelecTsa (B %) U IIIOTHOCTH PACTBOPOB KHCIIOT M OCHOBaHMiA pn 20°
C». YBenuueHue KOHIIEHTPALMU pacTBOpa TMAPOKCHAA HATpHUsl NpU J100ABIEHUHU JOMOJHUTEIHHOTO
KOJIMYeCTBA IIEJIOYM B PACTBOp, IPOBEPKA H3MEHEHUs KOHIICHTPALlMM C IOMOLIBIO apeoMeTpa.
YMeHbllIeHHE KOHLEHTpPAllMM THIPOKCHAA HAaTpHUs B pacTBOpE 3a CyeT ero pa3daBieHMs, NMpPOBEpKa
WU3MEHEHUSI KOHLEHTPAHU C IOMOIIBIO apeoMETpA.

Ipakxmuueckue pabomul

B3emmBanue xJi0puaa HaTpUsl HA TEXHOJIOTMYECKUX Becax. [IpurorosieHne pacteopa xJopuaa
HATpHs C 33JJaHHOIM MaccoBoil ofei conu B pactBope. OnpeneneHne oobeMa pacTBOpa XJIopua HaTpus
¢ moMouIpro apeomerpa. OnpeneneHrne MacCOBOM JTOJIM KHUCIIOT M IIENOYEH B pacTBOpax IO 3HAYEHUSIM
UX IUIOTHOCTEW ¢ mOMOIIbI0 Tabiauibl «MaccoBasi 1011 pacTBOPEHHOTO BelecTBa (B %) M IIIOTHOCTh
pacTBOPOB KHCIOT M OCHOBAHWHN IIPH 20° C». CmemmBanue PacTBOPOB XJIOPHJIA HAaTPUS Pa3IU4YHON
KOHIEHTPALMU M pacyeT MacCOBOM JOJIM COJIA B ITOJIyYUEHHOM PacTBOPE.

6.0cHOBBI KauecTBEHHOr0 anajau3a (13 u)

[TonssTue kauecTBeHHOW peakuuu. KauecTBeHHbIE peakIMM HAa KATHOHBI U AHHMOHBL
Omnpenenenne BELIECTB € MOMOUIbIO TaOJUIBI pacTBOPUMOCTH KHUCIIOT, OCHOBaHHUI M cojeil B Boje,
XapaKTEePUCTHKH BUAUMBIX U3MeHEeHu# npoueccoB. Knaccudukanus annonos. O6Hapy* eHHe KaTHOHOB
(KUCTIOTHO-IIIEIOYHOM METOJ KaueCTBEHHOTO aHanu3a). KaThoHBI TepBOM aHATWTUYECKOW TPYIIIIHL
Karuonel BTOpO# aHamuTuueckol rpynmbl. KaTHOHBI TpeTheil aHamuTHueckod rpymnmbl. KaThoHs



YeTBEPTOM AaHATUTUYECKOM TIpynmnbl. KaTHOHBI NATOM aHanUTHUeCKON rpynmbl. KaTHOHBI 1miecToi
aHAJTUTUYECKON Tpymmbl. OOHapy)KeHHEe HWOHOB. AHMOHBI MEPBON AHAIUTHUYECKOW TPYMIBI. AHHUOHBI
BTOPOIl aHaJIUTUUYECKOM rpyIIbl. AHUOHBI TPEThEH aHATUTUUYECKON TPYIIIIHI.

OmnpeneneHre HEOPraHMUECKUX BEIIECTB, HAXOSIIUXCS B Pa3HBIX CKISIHKaX 0€3 ATHKETOK, 0e3
UCIIOJIb30BAaHUS  JOIMOJHUTENbHBIX  peakTuBOB.  OCyILECTBICHHE  LENOYKH  MPEBpaALCHUs
HEOPraHUYECKUX BEILECTB.

HHemoncmpayuonnoii  3xcnepumenm. Wnentudukanus pacTtBopoB cyibdarta xemeza (1),
cynbsgara menu (1I), xopuaa anroMuHus, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB FMAPOKCUIA HATPHUSL.
WNnentudukanus pacTBOPOB XJOpUAA HATPUsS, MOoAMIAa Kamus, ¢ocdara HATpHUs, HUTpATa KaJbIUs C
MOMOIIbIO pacTBOpa HUTpaTa cepedpa U a30THOM KUCIIOTHI.

Ipakxmuueckue pabomul. KauecTBeHHBIE peakUy Ha HanboJiee BayKHbIE KATHOHBI M AaHUOHBI.
O6napyxeHne kaTnoHoBs 1 ananuruyeckoi rpymmsl (Na*, K", NH4").

OGHapy’KeHHe KATHOHOB 2 aHAINTHYCCKOH rpymisl (Ag® ,Pb™).

OO6HapyxeHre KaTHOHOB 3 aHAIMTHYECKOU TPYIIIHI ( Ca®*,Ba™).

OGHapysKeHHe KaTHOHOB 4 aHaluTHIecKol rpyrmsl (Al Cr'* Zn).

OGHapyXeHne KaTHOHOB 5 aHanuTHaeckoil rpymms (Fe™*,Fe’* Mn**, Mg*").

OGHapysKeHHe KaTHOHOB 6 aHamuTHIeckoi rpyrmms (Co™* ,Cu® Ni** ,Cd™).

AHanm3 cMecH KaTUOHOB BCEX AHAIUTHUYECKUX TPy .

O6HapyxeHrne aHMOHOB |1 aHATUTUYECKON TPYIIIBI (SO42',SO32',82032,'CO32',PO43‘).

Ob6napysxeHnue aHMoHOB 2 aHanutuyeckoi rpynnst (Cl,Br I S%).

Ob6napyxenue annoHoB 3 ananutudeckoit rpymmsl (NO3 ,MnO,4’, CH3COO ).

7.9KcnepuMeHTAIbHOE pelneHue 3aaa4 (14)

DKcrnepuMEeHTaIbHOE pelleHne 3a/1a4. BolloIHeHne MHANBUIYaJIbHBIX UCCIIE0BATEIbCKUX
MPOEKTOB. 3alIUTa MPOEKTHHIX PaboT.

VIL. TemaTn4yeckoe NJIAaHUPOBaHHE

Ne Tema pa3jgesa Koa-Bo
n/n 4yacoB
1 BBenenue 1
MeToabI OUMCTKHU BEIIECTB o)
3 (Crioco6w MOJIy4€HHUS] HEOPTaHUYECKUX BEIECTB U UX 8
CBOMCTBa
4l OKHCIUTENbHO-BOCCTAHOBHUTEBHEIE MIPOIIECCHI U UX 3

IMPUMCHCHHUC B aHAJIN3C

5 PaCTBOpLI U CIIOCOOBI UX ITPUT'OTOBJICHUS

OCHOBBI KAYECTBEHHOTO aHAINA3a 13
7 DKCIIEpUMEHTAIBLHOE PEIICHUE 3a/1a4 1
UTOI'O 34

VIII. Onucanue MaTepruaabHO-TEXHUYECKOr0 o0ecnedeHus
o0pa3oBaTe/IbHOIO Npouecca

gZJl}Z yyume.

1. Bockpecenckuii B.1., Heitmapk A.M. OcHoBBI xuMuueckoro ananusa..M.: «lIpocsemenney,

2. Hazaposa T.C., I'pabenkuit A.A., JlaBpoBa B.H. Xumuueckuii sKCHEpUMEHT B MIKOJIE.
M.:«IIpocBeuienue»,

3. T'abpuensn O.C. Xumusd. 9 xinacc: TeTpaap 11 1a00PaTOPHBIX OMBITOB U MPAKTHUYECKUX padoT /
O.C. I'abpuensn, A. B. SmykoBa. — M.: [Ipoda,

4. T'abpuensn O.C. Xumus. 9 knacc: KOHTpoJbHBIE U mpoBepouHble padoTsl/ O.C. INabpuensH [u
zap.]. — M.: [lpoda,

5. I'abpuensn O.C. Xumus. 9 knacc: xumuuyeckuil sxcnepumeHTt B mikose/ O.C.I'abpuensn, H.H.
Pynog, B.W. Tonkynos.. — M.:/Ipoda,



HNuTepHeT-pecypcenl:
1.http://him.1september.ru/ I'azeta "Xumus" u cailt mist yuutens "5 uny Ha ypok Xumun'"
2.http://www.openclass.ru/ caidT oOpa3oBaTenbHbIi OTKPBITHIN Ki1acc
3.http://pedsovet.su/ caiit [lencoBet.py ( mpe3eHTaIuu, pa3paboOTKH. . .)
4. http://www.zavuch.info/ caiit 3aBy4.unpo

Hna yuawuxca:

1.Crenua B/I., AnuxOpoBa JL.IO. 3anumarenbHble 3agaHus ¥ 3((EKTUBHBI ONBITHI MO XHUMHH.
Mocksa. [poda.

2.Onexmponnsie pecypewt (CD): BupryanbHas xumudeckas jadboparopust. Heopranuueckas Xumus.
Opranunyeckas xuMus. 9xiacey, «O0mas XuMUN»

HNHTepHET-pecypcebl:
http://www.en.edu.ru/ EcrecTBeHHOHAYYHBIN 00pa30BaTEILHBINA MTOPTAI.

http://www.alhimik.ru/ - AJIXMMUK - Bai1 nOMOIIIHUK, JIOLIMaH B MOPE XUMUYECKUX BELLECTB U SIBICHUN.

http://grokhovs.chat.ru/chemhist.html BceoOmrast uctopus xumun. Bo3HUKHOBEHHE U Pa3BUTHE XUMHUU C
IpeBHenmmx BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DkcriepuMeHTaNbHBIN yueOHUK 10 001ei xumuu i 8-11 kiaccos,
peHa3HAYEHHBIN KaK JUIsl M3Y4EeHUsI XUMHUH "¢ HyIs1", TaK ¥ 1711 IOJTOTOBKH K 9K3aMEHaM.

IX. TemaTuueckoe muianupoBanue (34 yaca B roa)

No Tewma ypoxka Kon-Bo
ypoka 4acoB
1 TexHuka 6€30MacHOCTH NPH NPOBEJCHNUN JIAOOPATOPHBIX U MPAKTUYECKUX 1
pabor.
2 OumnCcTKa BEIIECTB. 1
3 [Tonyuenue u gexanrtanus cynbdara 6apus. 1
4 [TosrydeHne METAJIIOB peakuel 3aMEIIEeHUs] U3 PACTBOPOB COJIEH. 1
5 ITosrydeHune Kucaopoia pas3yiokKeHUEM IEPEKUCH BOJOPOJIA. 1
6 [TosnydyeHue Boopoza. 1
7 [TosnydyeHne okcuaa MeAu U YIIEKUCIIOro ra3a pa3jioKeHUEM MaJlaxHuTa. 1
8 OO6mme crmocoOb! MOTYyYEHUsI OCHOBAHUM. 1
9 OO6m1ast XapaKTepUCTHUKa CIIOCOOO0B MOTYyUYEHUS KUCITIOT 1
10 OO6mme crnocoOb! MOTYYEHUs COJEH 1
11 V3yueHne MUHEpalbHbIX YA00peHHi 1
12 N3yueHne OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB IIEpPMaHIaHaTa Kaluus 1
U TIEPEKKUCH BOAOPOJA
13 Oxwucnenue nonos xpoma (III) nepokcuaom Bogopoaa 1
14 Oxucnenue noHos xpoma (III) nepmanranatom Kaiausi B KUCJIOH cpefie 1
15 IIpurorosnenue pacTBopa ¢ 3aJaHHON MOJIIPHON KOHIEHTpauen 1
16 Onpenenenne pH pacTBOpOB ¢ NOMOIIBIO HHANKATOPA 1
17 OO6pa3oBaHue U PaCTBOPEHUE OCATKOB 1
18 OKCIEPUMEHTAIBHOE OCYILECTBICHUE IPEBPAICHUN pPa3Iu4HbIX KIJIACCOB 1
19 COEIMHEHUI B pacTBOpPax
20
21 OCHOBHBIE IPUHIUIIBI KAYECTBEHHOI'O aHAJIN3. 1
22 O6uapyxenne karnonos Na', K NH," 1
23 OO6HapykeHrne HOHOB aMMOHUS CPEIU BBIIAHHBIX COJIEH 1
24 OGHapyxenne katnoHoB Ag* Pb™ 1
25 OrnpeneneHne sKeCTKOCTH BOJIbI 1




26 O6Hapysxenne katroHoB Al** Cr'* Zn™* 1
27 O6uapyxenue katuoHos Fe” Fe’” Mn** Mg™ 1
28 KauecTBeHHBIN aHAJIN3 JKEI€30COAEPKAILNX JIEKAPCTBEHHBIX IIPENapaToB 1
29 O6uapyxenne katnosos Co™* ,Cu™ Ni*t ,Cd™ 1
30 O6HapyxeHrne aHHOHOB SO42', CO32',PO43' 1
31 B3aumoneiicTBre cynab(paT-nOHOB C IPYNIIOBBIM peareHToM U GochaT-noHOB 1
C IPYNIIOBBIM PEAreHTOM
32 Oo6napyxenue annonoB Cl ,Br ,I” S7 1
33 Oo6napyxenue annoHoB NOs; ,MnO4 ,CH;COO™ 1
34 DKCHepUMEHTAIBHOE PEIICHUE 3a1a4 1




IMpakTnyeckas padora Nel

MeToabl 04YMCTKH BeleCTB

eab: MO3HAKOMUTBCS C HEKOTOPBIMU CIIOCOOAMU OYMCTKHM BEILECTB: (PHUIBTPOBAHHUE U
BHITIaPUBAHUE.

OO0opynoBaHme: METANIMYECKUI IITATUB C MAJIbIM KOJBIIOM, CTaKaHBI, CTEKJISIHHAS MAJ0YKa C
PE3MHOBBIM HAaKOHEYHHMKOM, BOPOHKA, (MIbTpoBaibHas Oymara, (apdopoBas damika, 3arps3HEHHas
COJIb, CIIMYKH, CIUPTOBKA, JIEPEBSHHBIN JEP>KATEIb.

Xoxa padoTsbl

1. PacTBopenne 3arpsi3HeHHO# coJum. B crakan BmectumocTbhio 50 mul Haselite 5 — 6 M
JTUCTHJTMPOBAHHON BOJIBI U 100aBbTE MPU MOMEIIUBAHUU | JIOKEUKY 3arpsi3HEHHOM conu. Pasmernaiite
COJIb CTEKJISTHHOM ITAJIOYKOM.

2. lIpuroroJiieHue GpuiabTpa. CII0KUTE KBaIPATHBIN JUCT GUIBTPOBAIILHONW OyMaru BYETBEPO
U BBIPEKBTE U3 HETO CEKTOP, CUNUTAs IIEHTPOM OKPYKHOCTH TOUKY M3Trnba. Paanyc okpyXKHOCTH JOTKEH
OBITH HA 2 MM MEHBIIIE CTOPOHBI KOHYca BOpoHKH. [Ipunoguumute 1 cioi 6ymaru u npuaaiire GuiabTpy
dopmy Konyca. PUIBTP AOJDKEH IJIOTHO HMPUIIETaTh K CTEHKaM BOPOHKH.

3. ®uiabTpoBanue. BHauane cmounte (GUIbTp, 4TOOBI OH MpPHUCTal K CTEHKaM BOPOHKH. Jlis
3TOTO HayleiiTe Ha (PUIBTPOBATBHYIO OyMary, BCTaBICHHYIO B BOPOHKY, HEMHOT'O YHCTOW BOJBI M ITyTEM
BpallleHUsi BOPOHKM CMOYHTE Bech (QmibTp. BopoHKy ¢ (uIBTpOM BCTaBbTE€ B KOJIBLIO IITATHBA,
MOJICTaBbTE CTaKaH WM MPOOUPKY. 3arps3HEHHBIA PacTBOpP COJMU HAJIMBAHTE HEOOIBIIUMH TOPLUSIMHU
[0 CTEKJIIHHOM Majoyke, HIKHUN KOHEI] KOTOPOW HamnpaBbTe K CTEHKE BOPOHKU, HE NMIPUTPArUBascCh K
¢mbTpy. KKuAKoCTh HE TOJDKHA JOXOIUTH A0 KpaeB GHIbTPa HA 5 MM.

4. BoinapuBaHue O4UIIEHHOr0 pacTBopa. B dhapdoposyro yamiky Haneiite 1 M OUUIIEHHOTO
pacTBopa CoJM U BbiapbTe ero. CpaBHUTE MOJYYEHHYIO BAMH COJIb C BBIIAHHOM.

Bonpocsl u 3axanus:

1. B kakom ciydae cMech pa3nensroT GpribTpoBaHueM?
2. Kakumu ¢usznueckuMu CBOWCTBaMHU JIOJKHO 0OJIagaTh BEUIECTBO, €CIH AJI €ro

BBIJICJICHUSI U3 PACTBOPA MIPUMEHSIOT BhIIIApUBAHHE?

IIpakTnyeckas padora Ne 2

[TosryueHue u 1eKaHTALUSA COTH

Ilesb: MO3HAKOMUTBCS C  HEKOTOPbIMH  CIIOCOOAMM  OYMCTKM  BEUIECTB:  JIEKAHTAIlMs
(oTcTanBaHMe, CIMBAHUE KUJKOCTH).

OoOopynoBanme: crakanbl 50 MII, CIIUYKH, CIOUPTOBKA, NEPEBSHHBIN JAEp)KaTelb, PacTBOPHI
xjopujia 6apus U cynbdara HaTpUsl, IIIATENb.

Xox padoTsl

1. llonyyenue cyanpara 6apus. B crakan Haneiite 5-6 M cynbdara Hatpus. [loGaBbTe Takoe
e KOJIMYecTBO xjopuaa 6apus. Uro Habmonaere?

2. JexkaHTauusi MOJYYeHHOU coJM. [TookauTe HECKOJIBbKO MHUHYT, TOKIUTECHh IOJHOTO
OTCTaMBaHUs oOcajJka. AKKypaTHO CJ€WTe pacTBOp B 4MCThIM crakaH. [lepeHecure ocanok B
dbapdopoByIo HalKy, BEIIAPbTE BOY.

Bonpocs! 1 3axanus:

1. CocraBbTe ypaBHEHHE pEAaKIMM B MOJEKYJSIPHOM W HOHHOM BHJE MEXAY
pacTBopamu cynb(ara HaTpHs U XJIopuaa 6apus.

2. Kaxkoe BemecTBO BrINIaiaeT B 0CagoK?

3. KakuMmu cBoicTBaMU JOJKHO 00JIamaTh BEIIECTBO, YTOOLI €r0 MOKHO OBIIO

OTHEIATH JeKaHTaen?
4. J1s1 4ero UCTONB3YIOT JIEKaHTAIUI0?



IIpakTnyeckas padora Ne3

Cnoco0bl MoJTy4YeHUus1 METAJLIIOB

LeJsib: MO3HAKOMHUTHCS C OOLUIMMHU CIIOCOOAMH MTOJTyYCHHS METAJUIOB.

O6opynoBanme: crakanbl 50 mi1, pacTBopbl cynbdarta meau (II), amerata cBHHIA, JKETE3HBIC
CKPETIKH, KHOTIKH.

Xoxa padoTsbl

ITonnyyenne cBuMHUA. B crakaH HajelTe pacTBOp anerara CBUHLA. M3 kene3HOM CKpenku
COrHMUTE QUrypy, onycTute B pactBop. Uro Habmonaere?

IMonyyenne menu. B crakan Haneiite pacTBop Cynb(ara MeIu, OMYCTHTE >KEIE3HYI0 KHOIKY
i ckpenky. Habmonaiite 3a ©3MeHEHUEM LIBETa pacTBOPA U KHOIIKH.

Bonpocs! u 3aganus:

1. K xakoMy THITy OTHOCSATCS IPEATI0KEHHBIE ITPOIECCHI?

2. CocraBbpTe ypaBHEHHS COOTBETCTBYIOLIUX PEAKIUI.

3. B03MOxHO 1111 TIpOTEKaHNE TPOTHBOIIOJIOKHBIX IPOLIECCOB?
4. Kakue metaibl Hellb3sl TOMYyYUTh JaHHBIM criocoOom?

IIpakTnyeckas padora Ned

HHonyyenue kucaopoaa

LleJsib: MO3HAKOMHUTBCS CO CHOCOOOM TMONydeHHUs] W COOMpaHUs KHUCIOPOJAa, H3YyYUTh €ro
dbuznyeckne 1 XuMUYeCKIe CBONCTBA.

OO6opynoBaHue: METAUIMYECKU IITaTUB C JIAKOW, COMPTOBKA, CIMYKH, TpoOKa ¢
ra300TBOJAHON TPYOKOH, MPOOUPKH, TyYUHKA, PACTBOP MEPOKCUAA BOJIOPOJAA, JIOKEUKA ISl COKUTaHUS
BEILIECTB, Cepa.

Xoa padoTsbl

B mpoOupky momectutre 2 MII pacTBOpa MEpPEeKUCH Bojopoja. J{00aBbTe MOPOIIOK OKCHIA
mapranna (IV). 3akpoiite mpobupky npoOKOW ¢ Ta300TBOJHON TpyOKoOHl. 3akpenuTe MNPOOUPKY B
METAJIJIMYECKOM LITaTUBE. ['a300TBOIHYIO TPYOKY OIyCTUTE B IyCTOM CTakaH UM npodupky. Harpeiite
IpOOUPKY C pacTBOpPOM Mepekucu Bogopoaa. Cobepute KUCIOPO METOJIOM BBITECHEHHS BO3AyXa B 2
npoOupku. BHecuTe B cocya ¢ KHCIOPOJIOM TICIONIyH0 NTyduHKY. Uto Habmomaete? Buecute B
NpOOUPKY JIOXKEUKY € MPeABAPUTEIHHO MOJOXOKEHHON cepoil. UTo Habmonaere?

Bonpocs! u 3aianus:

Kakyto pyHKIIHIO B TaHHOM TpOILIecCce BBIMOIHAET okcua Mapraunia (1V)?
CocraBbTe ypaBHEHHE peaKMy MOIYyUEHHs KUCIOpoa U3 MEPEKUCH BOI0POAa.
[Touemy KHCIIOPOJT MOXKHO COOMpATh METOJOM BBITECHEHUS BO3/1yXa?

Kaknmu pusnyeckumu cBoiicTBamMu o0agaeT Kuciopoa?

Kak M0kHO 00HapyKUTh KHCIOPOA?

CocraBbTe ypaBHEHHE pEaKliu TOPEHUS CEPbI B KUCIOPO/IE.

A

IIpakTuyeckasi pa6ora NeS

IHosnyyenune Boaopoaa M u3y4yeHue ero CBOMCTB

Leab: monydnTh BOAOPO B3aUMOIEHCTBUEM KUCIOTHI C METAJIJIOM, U3YYHUTh €0 CBOICTBA.

O0opynoBanue: IpudOp JUIS MOJYYEHHUs] BOJOPOJA, IITATUB C MPOOMPKAMHU, METAIITMUYECKUI
HITAaTUB C JIANIKOM, COUPTOBKA, CIMYKH, IIUHK B TPAaHYyJIax WJIU >KEJIEe3HbIE OMUJIKU, COJISHasl KUCIOTa,
okcua meau (II) B mopoiiike, mpeIMeTHOE CTEKIIO.

Xoxa padoThbl

1. IMosryuenue Bogopoaa. Cobepute npubop ai1s nmosyueHust Bogopoaa. Ilomecture B mpoOHpKy
HECKOJIBKO TpaHyJl IIMHKa, TOMECTUTE MPOOUPKY B IJIACTMACCOBBIN IITAaTUB. B nanke npyroro mratusa
3aKpenuTe NpooupKy ¢ mopomkoM okcuja meau (II) Tak, 4ToObI JOHBIIIKO TPOOUPKH (110 TOPU3OHTAIIH)
OBLIIO YyTh BBIIIE €€ OTBEPCTHUS, a OKCHUJ paclpeaeauTe TOHKUM CJIOeM OT JHa NpOOHpKH [0 ee
cepenuHbl. Ha ypoBHe oTBepcTHsi MPOOMPKHU Ha CTOJI MOcTaBbTe GaphopoByro yamky. B mpobupky amst
MOJIyYEHUsI BOJOPOJAA HaJeWTe COJSHYI0 KHUCIOTYy 10 Y2 obbema mpoobupku. [lomyuute Bomopon,
cobepuTe ero B NpoOUPKY METOJIOM BBITECHEHHsS BO31yXa. [I[poBephTe ra3 Ha 4YMCTOTY.

2. BoccraHoBjienue Meau u3 okcuaa meau. Korma Oyaer BBIIEIATHCS YHCTBIA BOJOPO,
BCTaBbTE Ta300TBOJHYIO TPYOKY B MPOOMPKY C OKCHAOM MEIU TakK, YTOOBI €€ KOHEI JOXOAMJ /0 JHA



npoobupku. Harpesaiite okcua meau. Yro nHabmonaete?

3. IN'openue Bomopojaa. M3Biaekure ra3o0TBOJHYIO TPYOKY W3 NMPOOMPKH C OKCHIOM MEIU H
MOJIOKTUTE BBIACISIOIMUACS Bogopo. Uro Habmogaere? [logHecuTe K Kparo TpyOKH CTEKIIO.

Bonpocsk! u 3apanus:

1. Hanumure ypaBHEHUS IPOTEKAOIUX PEAKLUN.

[Touemy BOJOPOJT MOKHO COOMPATh METOJIOM BBHITECHEHHUSI BO3/1yXa?
3adeM BOJIOPOJ] IPOBEPSIOT HA YUUCTOTY?
Kakumu ¢usnyeckumu cBoricTBaMu o01a1aeT Bo1opoa?
Kakyro (pyHKIHIO BBIOIHSAET BOAOPO/ IIPHU B3aUMOJICHCTBUN C OKCHUIOM MeH?

AW

IpakTnyeckasi padbora Ne6

ITosryueHne OKCHIOB Pa3JioKeHHEM CJI0KHBIX BellleCTB

Ilesib: MO3HAKOMHUTHCS C OJHUM M3 OOIIMX CHOCOOOB TOJIyYEHHS] OKCHIOB: Da3lOKEHHE
CJIOKHBIX BEILIECTB.

OO0opynoBaHMe: METANTMYECKUN IITATUB C JIATKOH, CIUPTOBKA, CIIMYKHU, MPOOUPKH, IPOOUpPKa C
ra300TBOAHOMN TPYOKOMH, pacTBOP I'MAPOKCUAA KaJIbLIUs, MAJIaXUT.

Xoa padoTsbl

1. Cobepure mpubop: 3aKpenure NpoOUpPKYy ¢ ra300TBOJAHON TPYOKOI B JIalKe IITATHBA TAKUM
00pa3zoM, 4TOOBI TOPJBIIMIKO MPOOUPKU OBLIO HECKOJBKO HIDKE JHA. B MpoOHpKy MOMecTUTE Majaxut
(ruapokcokapOOHAT Melu), 3aKpoiTe Ta300TBOAHON TpPyOKOH, KOHEI[ KOTOpPOW IOMECTUTE B
U3BECTKOBYIO BOJY.

2. TlpoBenute HarpeBaHue npoOupku B TeueHue 1-2 muH. Yto Habmromaere? HarpeBanue
IpeKpaTuTe W cpa3dy K€ MOJHUMHUTE Npubop Tak, 4yTOOBl Ta300TBOJHAs TpyOKa HE Kacajiach
U3BECTKOBOM BOJIBI.

Bonpocs! u 3a1anus:

1. Kakue ¢dakThl HO3BOJISIIOT YTBEPKIAATh, UTO IPOU30LILIA XUMUYECKAs PeakLus?

2. Kakoro tuna peakuus?

3. Kakue BemiectBa oOpa3oBaiMCh MOCIE peakUUH, U MO0 KaKUM IPU3HAKAM 3TO
YCTaHOBJIEHO?

4. CocraBbpTe ypaBHEHHE PEAKLUH.

IMpakTnyeckas padora Ne7

Honyuyenue ruapoxcuna meau (I) u BoigesieHne ero U3 pacTeopa

Iesb: paccMoTpeTh crnoco® MOIY4YEeHUs TUAPOKCHJIOB Ha mpumepe ruapokcuga meaun (II),
noyduTh ruapokcua meau (1) nis manpHeiero nCmoabp30BaHMs.

OOopynoBaHue: pacTBOpbl CyiabdaTa MeAU M TUAPOKCHJIA HaTpus, crakaH 50 mu (2 1mr.),
JUCTWIIMPOBAaHHAs BOJA, CTEKJISHHas Najodka, (QuibTp, vamka I[letpu, muaukaTopHas Oymara
(penoncdranenHoBas), MpeIMETHOE CTEKIIO, BOPOHKA.

Xoa padoTsbl

CMmemiate B CTakaHe paBHble OOBEMBI PACTBOPOB THMJPOKCHAA HATpUs M cyidbdaTa M.
OtnenuTth ocaiok AeKaHTauuen. [l yaaneHus oCTaTKoOB MIET0YH 0CaJA0K MPOMBITh JUCTUIITUPOBAHHOM
BOJIOM, OTPUIBTpOBaTh. J[eHCTBHS MOBTOPATH /10 T€X MOP, TOKA HE MCUE3HET LIe0YHAas peakius Cpebl
¢unbrpata. Ilepenectn ocagok B yamky lleTpu, 3aKpbITh HPEIMETHBIM CTEKJIOM U OCTaBUTH IS
BBICBIXAHUS.

Bomnpocsl u 3axanus:

1. CocTaBbpTe ypaBHEHUE PEAKIIMH B3aUMOJACHUCTBUS Cylb(ara MEeIu U THAPOKCUAA
HATpHs B MOJICKYJIIPHOM ¥ HOHHOM BH/IE.
2. Ha yem ocHoBaH maHHBIN crioco0 momydeHHs Tuapokcuaa? MOKHO JIM TaKUM

CIocoO0M MOJYYUTh TUIPOKCU]T HATPHUS?
3. Jl1 yero npoBOAT IPOMBIBaHHUE OcaiKa?



IIpakTyeckas padora Ne8

O01mme crnoco0bI MOJYy4YeHUSA KUCJIOT

Hesb: U3yunTh 00IIKE CIIOCOOBI MOTYYEHUS KUCIIOT.

OO6opynoBaHue: MTaTUB, CTaKaH, PACTBOP COJITHOW KHCJIOTHI, CHJIMKaTa HATPHUs (CUIMKATHBINA
KJIel), AMCTUITTUPOBAHHAS BOJIA, CTEKJITHHAS MAJI0UKa.

Xoxa padoTsbl

[HonyyeHne KpeMHHMEBOM KHCJIOTHI. B CTakaH HAJIUTh KaHUEIAPCKUW CUJIMKATHBIA KIEH,
HAINOJIOBUHY pa30aBuTh ero Boaou. [lo kamusm g00aBisATH PacTBOP COJSHOW KHUCIIOTHI, NMOMEIINBAs
pacTBOp CTEKISIHHOW manodkoit. [lociie mosiBieHust onanecueHuu (psOb), KUCIOTY HE 100aBISTH,
nepeMenInBaHue NpeKpaTUTh, MATOYKy OCTaBUTh B pacTBope. Uto Habmoqaere?

Bonpocel u 3a1anus:

1. CocTaBbTe YpaBHEHUS PEaKIUii, XapaKTePUIYIOIIUE 00IIHE CIIOCOOBI MOTyUCHHS:
. KHCJIOPOJICOACPKAIIMX KUCIIOT (U3 COJIei)
. OECKHUCIOPOAHBIX KUCIOT (U3 COJICH, U3 MPOCTHIX BEIIECTB)

2. CocTaBbTe ypaBHEHHS PEAKIIUU B3aUMOJICHCTBUS a30THOM KHUCIOTHI ¢ (hochopom
(yauThIBas, 4TO 00pazyeTcst KUcioTa). Pazdepure 3TOT mporecc ¢ TOUYKH 3PEHUS OKHCICHHUS —
BOCCTaHOBJICHHUS.

IpakTnyeckas padbora Ne9

ITosryueHnue coJIsiHOM KHUCJIOTHI H U3yYeHHeE ee CBOICTB

Heuab: N0ay4YuTh COJSHYIO KUCIOTY U MPOBECTH OMBITHI, IOJTBEPKAAIOIINE €€ CBOWCTBA.

OOopynoBanme: METANIMYECKUI IITAaTUB C JIANKOW, NpOOMpPKa C Tra300TBOAHON TpPYyOKOH,
CIIUPTOBKA, CIIUYKH, XJIOpUJ HaTpusl (KpHUCT.), cepHas kucioTa (1:1), mpodupka ¢ Bomoit (1/3 BBICOTHI),
BJIQKHBIA BaTHBIA TaMIIOH, JJAKMycoBasi Oymara, JIakmyc (pacTBOp), MEIHBIE WU MarHWEBHIC ONMIIKH,
pacTBop kapOoHaTa HaTpus, okcua meau (I1), HuTpar cepedpa.

Xoa padoTsbl

1. ITonydyeHue cosIHON KUCJAOTHI. B IpoOHpKy MOMECTUTE KPUCTATUIMYECKUN XITOPUI HATPHS
(He Gonee 1 cM mo BBICOTE MPOOMPKH), T00ABbTE KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY (CMOYUTH
COJIb), 3aKPBITh FA300TBOJHON TPYOKOH, KOHEI[ KOTOPOH OMyCTUTh B MPOOUPKY C BOAOW (HE Kacasich
MOBEPXHOCTH BOBI). B mpoOupKy C BOMOM mHpeaBapUTENbHO NMOMECTHTE HHIUKATOPHYIO Oymary.
[Tpobupky c BOJON 3aKpoHTE BAaTHBIM TaMIOHOM. CMeCh OCTOpPOKHO HarpeBaiite 3-4 muH. YUTO
HaOmoaete? Ilocne nM3MeHeHMs 1LBeTa MHAMKATOPHOW Oymaru HarpeBaHue mnpekparute. Ocryaure
IPOOUPKY C KUCIOTOM.

2. U3yueHmne CBOMCTB COJIIHOM KHMCJIOTbI. AKKYpaTHO BCTPSIXHHUTE IMPOOUPKY C KHUCIOTOM,
nepemenuBas cojepxumoe. JJo0aBbTe HECKOIBKO Karelb CONSHOM KUCIOThI B IPOOUPKH C METHBIMU U
MarHueBbIMU onuiikamu, okcugom Menu (II), pactBopom kapOonaTa HaTpus W HuUTpaTa cepedpa. K
ocTaTKaM KHCIIOTHI 00aBbTe 1akMmyc. Yto Habmroaere?

Bonpocs! u 3aianus:

1. 3ayeM 3aKpbIBalOT MPOOUPKY € BOJOW BaTHBIM TAMIIOHOM?

2. [ToueMy n3MeHMIIaCh OKpacKa HHIUKATOPHOU Oymaru?

3. J1s 4ero ucnosib3yrT MHIUKATOPHYIO OyMary B JaHHOM OTIbITe?

4. Crenaiite BBIBOJ O CIIOCOOHOCTH COJISHOM KHCIIOTHI pearnpoBaTh ¢ MeTaIaMH
pa3IM4HON aKTUBHOCTH.

5. C KakMMM OKCHJAAMH MOXKET PearnpoBaTh COJISIHAs KACI0Ta?

6. C pacTBOpamu KakuX COJIEH MOKET PearupoBaTh COJISHAs KUCIO0Ta?

7. CocraBbTe YpaBHEHHsI MNPOTEKAMONIMX pEAKIM B MOJIEKYJISIPHOM M, €CIH

BO3MOXHO, B MOHHOM BHU/JIC.



IIpakTuyeckas padora Nel(
O01mme cmoco0bI MOJyYeHHs COJIel MoJIydeHue coJleil peaknueil 00MeHa MeK1y KUCI0TON U
OKCHAOM

Heanb: paccMOTpEeTh OJUH U3 CIIOCOOOB TOJIYYCHHS COJICH: B3aUMOACHCTBUE MEXKY KHCIOTOU U
OCHOBHBIM OKCHJIOM.

OOopynoBaHme: CIUPTOBKA, CIMYKH, JI€p)KaTelb, BOPOHKA, (UIBTP, CTEKJISHHAS Majoyka,
crakan 50 My, mpobupka, happopoBas gamika, okcuasl Meau (1), Kanpiwsi, Maraus, pacTBOPHI COJISTHOM
Y CEpHOM KHUCIIOT.

Xoa padoTsl

1. BblIoHUTE IPAaKTUYECKOE 3aJaHHE.
2. Odopmure padory.
3. Cnemnaiite pacyer.

Bonpocel u 3a1anus:

BAPHAHT 1

Ha xuBoTHOBOIUECKOH (hepme coBX03a CpOUHO MOHa00mIcs xnopua Meau. [lonydnre qaHHyO
coib. [Ipodunbrpyiite pacTBOp U BBIIEIUTE COJIb B CYXOM BH/IE.

Nnxenepy-3KOHOMHUCTY PacCUUTaTh, CKOJIBKO XJIOPUIA MEIU MOXHO IMOJYYUTh U3 8§ T' OKCHJIA
memu (11).

BAPHAHT 2

st 6opbOBI ¢ BpeautensiMu caaa Heooxoaum cynbdar meau (II) — meausiii kynopoc. [loxyunte
JTaHHYIO colib. [IpodunbTpyiiTe pacTBOp M BBIZCIUTE COJb B CYXOM BHJIE.

HnxeHepy-3KOHOMHUCTY PacCUUTaTh, CKONbKO cyibdaTta menu (II) momyuutcs u3 4 r okcuna
memu (11).

BAPUHAHT 3

Ha crpoutenbHBIN y9acTOK HEOOXOJUM IIEMEHT, COCTABHOW YaCThIO KOTOPOTO SIBIISIETCS XJIOPHT
marnus. [lonyunrte nannyio comsb. [IpoguubTpyiiTe pacTBOp U BBIIEIUTE COJIb B CYyXOM BHJIE.

Nnxxenepy-3KOHOMHUCTY PacCUUTaTh, CKOJIBKO XJIOPHUIa MAarHUsi MOXKHO MOJIYYUTh U3 4 T OKCHIa
MarHusl.

BAPHAHT 4

W3-3a rononena pe3KO YBEIMYWIOCH YHMCIO HECUACTHBIX ciydyaeB. J[iIs mOpuroroBieHus
TUTICOBBIX TIOBSI30K HWCIONB3YIOT THUIC, WM cyibdar xanpius. [lomyduTe MaHHYIO —COJb.
[TpodunbTpyiiTe pacTBOp U BBIACIUTE COJb B CYXOM BHUJIE.

NnxeHnepy-3KOHOMHUCTY pacCUUTaTh, CKOJIBKO Cyib(ara KaJbIHs MOXXHO TOJYy4YUTh U3 28 T
OKCHJIa KaJbIIHSI.

BAPHAHT 5

B MenuuuHe B KauecTBE KPOBEOCTAHABIMBAIOLIETO CPEACTBA MCHOJIB3YIOT XJIOPHUJ KaJIbLIUSL.
Hcnonb3yercs 3Ta cojib U IPHU BOCIAUTENbHBIX nporeccax. [lomyunte nannyro comns. [Ipodunpsrpyiite
pPacTBOP U BBIJECIHUTE COJIb B CYyXOM BUJIE.

NnxeHnepy-3KOHOMHUCTY PaccUMTaTh, CKOJBKO XJIOPHAA Kadblldsg MOXXHO TMOJYyYUTh U3 28 T
OKCHJIa KaJbIIHSI.

IIpakTuyeckas padora Nell

OOHapykeHHe KATHOHOB B PacTBOpe

Ieab: MO3HAKOMUTHCS C KAUECTBEHHBIM ONpE/IeNIEHHEM KaTHOHOB B PacTBOPE.

O0OopynoBaHme: ITAaTUB, MPOOMPKH, PAacTBOPBI HUTpaTa cepedpa, alerara CBMHIA, XJIOpUAA
Oapusi, XJIOpHAa aMMOHUS, XJIopuaa altoMuHus, xiuopua xenesa (II), cynbdara xenesa (1I), consnoit
KUCJIOTHI, HOJM/1a KK, Cyab(aTa HaTpus, TUIPOKCUAA HATPUs, POAAHUIA Kallusl, CIUPTOBKA, CIUYKH,
JIEPEBSIHHBIN I€pPKATEb.

Xox padoTsl

PeareHT — BelecTBO, C MOMOIIBIO KOTOPOIO MOKHO JIOKa3aThb HajJWM4Me JAaHHOTO HOHA B
pactBope. KauecTBeHHas1 peakuys — PeaKIlys, COMPOBOXKIAIOIIANACS SPKO BBIPAXKEHHBIMU MTPU3HAKAMU
(OypHOE BBIZICIICHHE Ta3a, MOSBIICHUE XapaKTEPHOTO 3amaxa I OKPACKH).

Jlns oOHapy)XeHusi KaTHOHOB B pacTBOpE IPOBEAUTE KAuECTBEHHBIE PEAKIMM, HCIIOJIb3Ys
IpeJI0KEHHbIE peareHThl. Pe3ynbTaThl HaOI0IeHUH (IPU3HAKU PeaKIyil) 3anUIIuTe B TAOIHILY.



KATHUOH PEAT'EHT PE3YJBTAT

Ag" Xnopua

Pb* Hoaun

Ba'* Cynbpar

NH.* [lenoys

Al N3OBITOK MIEI0UH

Fe* [lenoun

Fe* [lenous, KCNS
Bonpock! 1 3a1aHUA:

1. [To KakuM NOpHU3HAKAM MOYKHO OIPEICIMTh HAJIMYME 3aJaHHOrO KaTHOHA B
pacTtBOpe?

2. CocraBbTe ypaBHEHHS NIPOBEICHHBIX PEAKLIUI B MOJNIEKYJIAPHOM M HOHHOM BHJIE.

3. [Ipeanonoxure 0OIACTU MCIOJIL30BAHMSA JAHHBIX IIPOLECCOB B HAPOIHOM
XO3SMCTBE.

IIpakTuyeckas padora Nel2

OOHapy:KeHHe AaHHOHOB B pacTBoOpe

Leab: MO3HAKOMUTHCS C KQUECTBEHHBIM OMpEIeIEHHEM aHHOHOB B pacTBOPE.

OOopynoBanme: mTaTuB, NPOOUPKHU, PacTBOPbHI XJIOpUAA, Cyib(para, HHUTpaTa, KapOOHara,
Opomua, nonuaa, HUTpara cepedpa, xyuopuaa 6apusi, cepHasi KUCIO0Ta, CONSHAS KUCIOTa, Me/b, CIINYKH,
CIUPTOBKA, JA€pKATEIb AEPEBIHHBIM.

Xoa padoTsbl

PeareHT — BelecTBO, C INOMOIIBIO KOTOPOI'O MOKHO JI0Ka3aTh HaJM4YWe€ JaHHOIO HOHA B
pactBope. KauecTBeHHasi peakums — peakiiys, COMPOBOKIAIONIASICS SIPKO BBIPAXKEHHBIMHU IIPU3HAKAMU
(OypHOE BBIZICIICHHE Ta3a, MOSBJICHUE XapaKTEPHOTo 3araxa Wik OKPaCKH).

s oOHapyXeHHMsI KaTMOHOB B pAcTBOpPE IPOBEIUTE KAYECTBEHHBIC PEAKIUHU, HCIOJb3Ys
IpeJJI0KEHHbIE peareHThl. Pe3ynbraThl Ha0I0IeHUH (IPU3HAKK PeaKIuil) 3anuIIuTe B TA0IHILY.

AHHUOH PEATEHT PE3YJIBTAT

Cr HuTtpat cepebpa

SO, Cob Gapust

NO;5” Mensb, cepHasi KUCTIOTa

CO3'2 Kucinora

Br Hurpat cepebpa

T Hutpar cepebpa
Bonpocs! u 3axanus:

1. [To kakuM TpHU3HAKAM MOXKHO OIPEIESIUTh HAIWYHE 3aJaHHOTO KAaTHOHA B
pacTtBope?

2. CocraBbTe ypaBHEHHsI POBEICHHBIX PEAKIIMA B MOJICKYJISIPHOM M HOHHOM BH/IE.

3. [Tpenmosiokute 00JACTH HCIIOJIB30BAHUS JIAHHBIX TIPOIIECCOB B  HAPOHOM

XO039UCTBE



IIpakTuyeckas padora Nel3

KadecTBeHHBIII aHAJIN3 JKeJ1e30Co1ePKAIIMX JIeKAPCTBEHHBIX NpenapaToB

Ieab: 3aKpenuTh 3HAHUS O KAUECTBEHHBIX PEAKIMSIX HA KATUOHBI U aHUOHBI.

Oo6opynoBaHme: MEIUITMTHCKHANA npemnapar bepporiekc (v 000 TPYTron
JKeJne30coiepKalluil mpernapar), CTynka ¢ MecTUKoM, ctakad 50 mut (2 mit.), AMCTUIIIMPOBaHHAs BOAA,
CTEKJISIHHAs TMajo4yKka, BOPOHKA, (QWIBTP, NPOOMPKH, TUAPOKCUJ HATpUs, XJOpui Oapus, HUTpAT
cepeodpa.

BBenenne. epporiekc NPUMEHSIOT AJis JICYeHHUs] OOJBHBIX C TMOHM)XEHHBIM COJIEpP)KaHHUEM
remMorjoonHa B KpoBu. OH COCTOUT M3 PacTBOPUMOH cpenHeil conmu, 00pa30BaHHOW HEPACTBOPUMBIM
OCHOBaHUEM U CHJIBHOW KHCIOTOH. [l jdydiero yCBOEHHsI OCHOBHOTO KOMIIOHEHTa OPraHHU3MOM B
COCTaB JIEKapCcTBa BBeJeHA ackopOuHoBast kuciora (Butamul C). [IpumeHeHne npenapara paccCuuTaHO
Ha JIJTUTENIbHBIN CPOK.

Bonpocs! u 3a1anus:

1. [Ipoananu3upyiite mnonaydeHHyo wuHpopmaruio. Kakue wHOHBI (KaTHOHBI U
AQHUOHBI) MOT'YT BXOJIUTh B COCTaB 3TOT0 Ipernapara.
2. Kakue kauecTBeHHBbIE peakUMM HEOOXOIMMO TMPOBECTU [IJIsl OINpPEeICHHUS

Ka4eCTBEHHOT'O COCTaBa JAaHHOTO JICKaPCTBEHHO Tpernapara.

Xoxa padoTsbl

W3menpunte TabNETKy Npenapara B CTYIKE U pacTBopute B Boje (5-10 mi).

[TpodunsTpyiite pacTBop.

[TpoBennTe KaueCTBEHHBIE PEAKIINU.

PesynbTarhl 3aHecute B TaONIuUIly, clelalTe BBIBOJ O KaYeCTBEHHOM COCTABE JIEKAPCTBEHHOTO
npernapara.

HNOH | PEAKTUB HABJIIOAEHUSA YPABHEHHUE PEAKIIUHU BbIBO/|

IIpakTnueckas padora Nel4

OmnpenesneHue cTeneH 3aC0JJEHHOCTH MOYBbI

enab: mpakTHUYeCcKOE UCIIOIb30BaHNE KAUECTBEHHBIX PEAKIHIL.

ObopynoBanue: ¢paphopoBast yaiika, MITaTUB, CHUPTOBKA, CIIMYKU, KOHMYECKast koiba (2 1miT.),
MEpPHBIN [WINHAP, MHUIETKa, TPOOUPKH, BOPOHKA, GUIbTpOBaJIbHAA OyMara, coiisiHas kuciota (paz0. u
KOHIL.), paCTBOPbI a30THOM KUCIIOTHI, XJIOpUAa Oapusi, HUTpaTa cepedpa, TMCTUIUIMPOBAaHHAs BOJA, BECHI,
pa3HOBECHI, 00pa3Ibl TOYBHI.

Xox padoTsI

M30bITOK pacTBOPEHHBIX B IIOYBE COJiel (3aCONEHHOCTh), CHID)KAET €€ IJI0J0pOJIUE.
3aCONICHHOCTb ONpeAEseTCs XJIOPUIaMHU HaTpUsl, MarHusl, Kaldbliys, KapOOHATOM U CyJIb(haTOM HATPHSL.

1. O6napyxenue kapoonaroB B mouse. K mpoOe mouBbl 100aBbTe HecKkoJbko Karenb 10 %-
HOU coJisiHOM KHcnoThl. Eciiu mouBa coJepHUT KapOOHAT-UOH, TO MOJ ACHCTBUEM KHCIOThI HaYHETCS
BbI/IeJIeHHE yriekucioro rasa. [lousa kak Obl “Bckumnaer”. IlouBbl, BCKHIarolue OT pa30aBIEHHON
COJISTHOM KHUCJIOTBI, OTHOCAT K KapOOHaTHBIM. THTEHCHMBHOCTH 00pa3oBaHus yriekuciaoro rasa (0ypHoe,
cpenHee, cinaboe) JaeT IMpelBApUTENIbHYI0 KOJMYECTBEHHYIO OLIEHKY COJepKaHusi KapOoHaT-HOHa B
HOYBe.

2. O0Hapy:keHHe HAJIMYUS XJOPHIOB B mMouBe. [[0Ar0TOBBTE BOAHYIO BBHITSKKY IMOYBHI. J[iis
3TOr0 TMOMECTUTE 25 T TMOYBBl B KOHMYECKYIO KOJOy, no0aBbTe 50 M JUCTMIUIMPOBAHHON BOJIBI.
B36onraiite comepkumoe KonObl, maiTte oTcTosithess 5 — 10 mumH. Eme pa3 B30osraiite u mocie
oTcTanBaHus npopmibTpyiite. OTneiire B mpoOUPKY 5 MIJI OYBEHHOH BBITSKKH, 100aBbTE HECKOJIBKO
Karenb pa30aBiIeHHOW a30THON kucioThl. [lo kammsm moOamisiiTe pacTBOp HUTpaTa cepedpa. Ecim
XJIOpU/BI TPHUCYTCTBYIOT, TO oOpasyercss Oenblil XJombeBUIHBIN ocagok. Ecmm ocamok xoporio
pa3IuuuM, TO COJIep’KaHHE XJIOPUAOB COCTaBISET JEeCAThie JOJM IPOLEHTa, €CIM PacTBOp JIUIIb
MYTHEET (TepsieT MPO3pPavyHOCTh), TO COAEPIKAHUE XJIOPUI-MOHOB COCTABIISIET COTHIE U THICSYHBIE JIOJIH
MPOLIEHTA.

3. O6napyxenue cyiabdaroB. K 5 M1 MOUYBEHHON BBITSKKM NPUIEUTE HECKOJIBKO Karelb
KOHIEHTPUPOBAHHOM COJSTHOW KHMCIOTHI M 3 MJI pacTBopa XxJjopuaa Oapusi. Eciau pacTBop conepkut
Cynb(aT-uOHbI, TO TMOSBISETCS Oenblii TOHKOIUCHIEPCHBINM (MOJOYHBIN) ocagok. O KOHIEHTpauuu
Cynb(aT-uOHOB CYJIAT MO CTEMEHU MPO3PauyHOCTH pacTBopa (TycTOW OcCaloK, MYTHBIH WM IOYTH
MIPO3pavHbBIN PACTBOP).

4. O0Hapy:keHHe HOHOB HATpusA. oHBI HaTpus OOHAPYKMBAIOT MO SIPKO-XKEITOH OKpacke




m1aMeHd. HUXpoMoByr0 MpPOBOJIOKY NPOKAJIMBAIOT B IUIAMEHU CIIUPTOBKHM JOKPACHA, 3aTEM BHOCST B
HCCJIETyeMbIil pacTBOp, 3aTEM OIIATH B IIaMs (BO BHEIIHIOIO YaCTh), OTMEUAIOT I[BET IJIAMEHHU.

IIpakTuyeckas padora Ne 15

XuMHn4ecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX BelleCTB

Heab: 0000mUTh 3HAHUS O XHMHUYECKHX CBOMCTBAaX KHCJIOT, COJICH, OCHOBAaHUH M OKCHJIOB,
YCTAaHOBUTH T€HETHUECKYIO CBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUN

Xoxa padoTsbl

BoITSHYTB KpeOuii.

[TonoGpaTh peakTUBHI JIs1 TPOBEACHUS ITPEBPAILICHUM.

DKCIEPUMEHTAIBHO U3YUYUTh XUMUYECKHUE CBOMCTBA HEOPTAaHUUECKUX COCIMHEHUM.

OdopmuTts pabdory.

CnenaiiTe BBIBOJI O XMMHUYECKUX CBOMCTBAX BaIlEro Kjacca BEIIECTB.

BAPHAHT 1

O0opynoBaHme: MTATUB, MPOOUPKH, CTEKIISTHHAS TPYOOUKa, BOJIA, COJISTHAS KUCIIOTA, THIPOKCH]T
KaJIBIIMS, YTJICKUCIIBIN Ta3, OKCU Kaibis, okcua meau (I1), mepskarens, CIUpTOBKA, CITUYKH.

3anaHue: IPOBEIUTE ONBITHI:

o Bs3aumozeiicTBue okcuia MeTaia ¢ BOOJOU U KUCJIOTOU
. BsanMopelicTBue okcuga HeMeTalIa ¢ BOJOM U IMICJIOYbIO.
BAPUHAHT 2

O0opynoBanue: jakmyc, (eHondTanens, TUAPOKcHa Hatpus, ruapokcua meau (1), cepnas
kuciora, cynspar meau (1), ruapokcu kanpuus, KapOOHAT HATPUS, CIIMYKH, COIMPTOBKA, AEPEBSIHHBIHN
JieprKaTellb, ITaTUB, IPOOUPKU

3amaHue: MPOBEIUTE OMBITHI:

. JeiicTBre menoyen Ha UHAUKATOPBI.

. Heiirpanu3zanus HepacTBOPUMOIO U paCTBOPUMOr0 OCHOBAHMSI KMCIOTOM.

. B3anmopeiicTBue pacTBOpOB COJIEM M OCHOBAaHUM, PE3YJIBTATOM KOTOPOTO B
OJIHOM ClIyyae sIBJII€TCSI HEPAaCTBOPUMOE OCHOBAaHUE, B IPYTOM — HEPACTBOPUMAs COJIb.

. Peakuust paznosxeHusi OCHOBaHUS.
BAPUAHT 3

OOopynoBanme: TaTUB, IPOOUPKHU, COJIIHAS KUCIIOTA, JIAKMYC, THIPOKCHUJL HATPUS, THIPOKCHU]T
xene3a (III), maruuii, kapOoHAT HATpPUs, CEpHAS KUCIOTA, XJIOPHI OapHsl.
3anaHue: IPOBEIUTE OMBITHI

. JleficTBHE KUCIIOT HA UHIUKATOPBI.

. Helitpanuzanus KuciaoTol pacTBOPUMOIO U HEPACTBOPUMOT'O OCHOBAHUS.

. B3auMozeiicTBruE KUCIOTBI ¢ METAUIOM.

. B3anMoneicTBre KUCIOTBI C COJBIO C BBIJACICHHMEM B OJHOM Ciydyae rasa u
BBIINIAJICHUEM OCAJIKa B APYTOM CIIydae.
BAPUHAHT 4

O0opynoBanme: OKCUJ IIMHKA, COJISTHAS KUCIOTA, TUIPOKCHU]T HATPUS, XJTIOPU LIMHKA.
3anaHue: IPOBEIUTE OMBITHI

. B3anmoneiictBue aMmpOTEpHOro OKCHIA C KUCIOTON U IIEJIOYBIO.

. [Tony4yenne am(oTEpHOro TUIPOKCUAA.

. B3aumoneiictBue aMmpoTepHOro ruIpoKCua ¢ KUCIOTOM U IIET0UbI0.
BAPHAHT 5

OoopynoBanme: cynsdar meau (II), xxeneszo, ruAPOKCUA HATPUS, KapOOHAT HATPUS, TUIPOKCUT
KaJIBIIHS, COJISTHASI KMCIIOTA, XJIOpU Oapus, cepHasi KUCIIOTa, MPOOUPKH, IITATUB.
3anaHue: IPOBEIUTE OMBITHI

. B3anmoseiicTBre pacTBOpa COJIM C METAJIOM.

. B3aumopneiicTBie pacTBOPOB coJiel M OCHOBaHHMM ¢ 00pa3oBaHHMEM B OJHOM
Cllydae HepacTBOPUMOM COJIH, B IPYTOM — HEPACTBOPHUMOTO OCHOBAHHUSI.

. B3aumMopeiicTBie KUCIOT ¢ pacTBOpaMU CoJiei ¢ 0Opa3oBaHUEM B OJTHOM CiIydae

rasa, B Ipyrom — OcajKa.
. BzaumopeincTBue pacTBOPOB COJIEN APYT C APYIOM.



IIpakTnueckas padora Nel6

JKCNepUMEHTAJIbHOE pelleHue 3a/1a4

Lesb: 3aKpenuTh NPaKTHYECKUE HABBIKK U 0000IINUTE 3HAHUS N0 HEOPTaHUUECKOW XMMUH.

Xoxa padoThbl

BeinonHuTe npakTUYecKue 3aJaHus.

Hanumure ypaBHeHUs peakiyii B MOJIEKYISIPHOM U HOHHOM BH/IE.

BAPHAHT 1

[Ipubopsl U MaTepuasbl: MTATUB, TPOOUPKH, cyabdar meau (I1), ruapokcu HATPUS, XIOPUIT
Oapwusi, cepHas kuciora, xaopua xkenesa (I11), kapoonar HaTpus.

Hcnonb3ys BbIIaHHBIE BELIECTBA, TOJIYUUTE:

. Tpu ocaznka: roay0o#, Oenblif, KOPUIHEBBIH.
. ["a3 Oe3 3amaxa.
BAPUAHT 2

[Ipubopsr u marepuaisi: cynbpar meau (II), rumpokcun Hatpus, xyopun Oapusi, cepHas
KHCIIOTa, COJISTHAs KUCIIOTa, (heHondranens.
DKCIepUMEHTAIIBHBIM ITyTEM OCYILECTBUTE MPEBPAILICHUS:
o PactBop — ocagok — pactBop
. becuseTHbIi pacTBOp — pacTBOp MAJIMHOBOTO I[BeTa — OECIIBETHBIN pacTBOp —
0CaJIoK 0esIoro mBeTa
BAPUHAHT 3
I[Ipudopsl U MaTepHATbI: THAPOKCU HATPHS, XJIOpHI Oapus, cepHas KHCIOTa, KapOOHAT
HaTpus, GeHo(TaICHH.
DKCTIEPUMEHTAIBHBIM ITYTEM OCYIIECTBUTE IMPEBPAICHUS:

o BeclBeTHBI pacTBOp — PacTBOP MAJIMHOBOIO I[BETa — OCCI[BETHBIA pacTBOp —
ocazok 0esoro nBera.
o PactBOop — ra3 — ocajiok.

Ipunoxenne Nel
IIpakTuyeckas padora
«Omnpenejenne KapOOHATHOMH KECTKOCTH BOAbD)

AOCOTIOTHO YMCTOW BOJBI B MPUPOJIE HE cymecTByeT. OHa Bcerja COACPKUT Pa3IndHbIC
MpUMeCH KaK B PACTBOPEHHOM, TaK U BO B3BEIIEHHOM COCTOSHUU. OT KOHIEHTPAIMU U MPUPOJBI STUX
puMecel 3aBHCHUT TTPUTOTHOCTH BOJIBI JJISI OBITOBBIX M MPOMBIIICHHBIX HYX]I.

Bona, B KoTOpoii pacTBOpEeHBI CONM KajibIMs W MarHusi, o0iamaeT ocoObIM CBONCTBOM —
KECTKOCThIO. JKecTkast Bojia 00pa3yeT IJIOTHBIC CIIOM HAKHUIM Ha BHYTPEHHUX CTEHKaX MapOBBIX KOTJIOB
U KUMSATHIBHUKOB; B HEW IJIOXO Pa3BapUBAIOTCS MUIIEBBIC MPOAYKTHI; IPH MBIThE PYK B KECTKOU BOJE
pacxomyercss MHOTO MbUIa. KONHYECTBEHHO JKECTKOCTh BOJBI BBIPAXKAIOT YHUCIOM MHJUTUMOJICH
SKBHBAJICHTOB MOHOB KAJBIMsA M MarHus, cojepxammxcsa B 1 1. 1 Mmmomb (9kB.Mg>") cooTBeTCTBYyeT
12,16 mr; 1 mmonb (9kB. Ca 2*) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAUECHHS JKECTKOCTH pa3InyaroT
CJIETYIOIINE TUIIBI BOJBIL:

a) O4eHb MArkas — Mexee 1,5 Mmoib (3kB.) / 11

0) msarkas — 1,5 -3,0 mmonb (3kB.) / 1

B) cpennexectkas — 3,0 — 4,5 MMonb (9kB.) / 11

T') TOBOJBHO kecTkas — 4,5 — 6,5 MMOTb (9KB.) / 1T

n) xectkas — 6,5 — 11, 0 Mmoub (3kB.) / 11

€) o4eHb xkecTkas — cBbie 11,0 Mmonb (3kB.) / 1

Eciu B Bose Hapsay ¢ monamu Ca®* um Mg®" mpucyrctByror monsi HCOj, To mpu
KUTISTYEHUU €€ JKECTKOCTh YyMEHbIIAeTcs. JTO OOYCIOBIEHO pa3pylIeHHEM KHUCIBIX CoJIed H

BBIMA/IEHUEM B 0CaJJ0K MalIOPACTBOPUMBIX KapOOHATOB.
Kectkocth, 00yCIOBICHHAS COJAEPKAHHEM THIAPOKApOOHATOB KajlbIlMsg W MarHwus,

HasbIBaeTcsi kapOoHnaTHoi (K, ). E€ ompenensitor TUTpoBaHHEM BOJbI PACTBOPOM XJIOPOBOAOPOIHOM
KHUCTIOTHI:
Ca(HCO,), + 2HCl—CaCl, + 2CO, T+ 2H,0
B kadecTBe MHAMKATOpA UCTIONB3YETCS METUIIOBBIN OpPaHKEBBII.
XKectkocTb, 00yCIOBICHHAs NMPUCYTCTBUEM B BOJIE XJIOPUIOB, CyNIb()AaTOB M JPYTruUX CoOJel
MarHusi U Kajuplus (Kpome ruJpokapOOHaToB), Ha3bIBaeTcsl HekapOoHaTtHOU (0K, ). OOmias xecTKoCTh



BOJBI IIpeAcTaBisieT coboit cymmy XK . + XK, . E€ MOXKHO onpenenuTs TUTPOBAaHUEM BOJbI CIIMPTOBBIM
pPacTBOPOM HEHTPAIBHOTO MbLIIA, HAIPUMED AETCKOTO (METOA OCaTUTEILHOIO THTPOBAHUS):
CaCl, +2C,;H,;COONa— (C,H,;COO), Ca< + 2NaCl

Konen peaknuy ycTaHaBiIMBAaIOT MO OOpPa30BAaHHIO YCTOWYHMBON MEHBI, MOSBISIOMICHCS TpU
BCTPSIXUBAHUU THUTPyeMOH BoJbl. llpeaBapurenbHO NPOBOAST aHAINW3 HECKOJBKUX ATATOHHBIX
pPacTBOPOB, COIEpKAINX U3BECTHOE KOJIMUECTBO KATUOHOB KaJbILIMSL.

Vkazanusa no nposedenutro sxcnepumenmanvroi pabomel

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomecTuTe B KOHMUECKYIO KOJIOY 00BEMOM 250 Mt MpoOy pedHO MU BOJAOIIPOBOJTHON BOIBI
o0pémom 100 mi. [TpubaBsre 2 — 3 Kamum pactBopa mMetuiaoBoro opaxxenoro (0,02%) u tutpyiite
npo0Oy 0,1 M pacTBOpoM XJIOPOBOJOPOAHON KHCIIOTHI 10 MEPEX0/1a KEATON OKPACKU B HEHUCUE3AIOIIYIO
0J1eIHO-PO30BYIO.

Paccunraiite kapOOHATHYIO KECTKOCTH BOBI IO (hopmyie:

Ve ™ e
X, = MMOJTb (9KB.) / 1T,
VHZO

rae C,o, - HOpMaibHas KoHueHTpauus pactsopa HCI; VHZO— 00BEM BOIBI, B3ATHIA IS

aHanusa, 11; V ., - 00beM pactBopa HCI, 3arpaueHHblil Ha THTPOBAHUE, MII.

IIpuioxenune Ne2

IIpakTnyeckas padora
«Omnpenesienue coaepxxkanus xese3a (II) B pacTsope».
Conepxxanne coneit sxene3a (II) B muTheBOW BOJAE MOXKHO OMNPEACIUTH HE TOJIBKO
KaueCTBEHHO (C TMOMOIIBI0O KPAacCHOW KpPOBSHOHM COJHM), HO U KOJIWYECTBEHHO, HAIpPUMEP, METOJO0M

JUXPOMATOMETpHH. MeToJ| IMXPOMATOMETPUH OCHOBAH HA OKHMCIHTENBHBIX cBOiCTBax moHoB Cr,02”

BOCCTaHAaBJIMNBATbHCA 10 KaTHOHOB Cr 3 .

. _
Cr,02 +14H"+6¢=2Cr*" + 7H,0
YToOb! OonpeAenuTh TOUKY 3KBUBAJIEHTHOCTH, MOJIb3YIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU
UH/IMKAaTOpaMH, U3MEHSIOIUMHU OKpPacKy B MPUCYTCTBUU U30BITKA IUXPOMAT-MOHOB.
Ikcnepumenmanvras 3aoaya Nel. IIpurorosneHue THTPOBAHHOTO PacCTBOPA AUXPOMATA KaJIUs.
ITomectute BOrOKC1,2 TK,Cr,0 ; u B3BechTe OIOKC C COJIbIO HAa AaHATUTHUECKHUX BecaxX (MOKHO

UCIIOJIb30BAaTh LIKOJIbHBIE OOBIYHBIE BeChl). [lepechinbTe AuXxpoMar Kanus u3 Orokca B MEpHYIO KO0y Ha
250 mu1 ¥ BHOBB B3BechTe OIOKC Ha aHanuTHuYeckux Becax. Ilo pasnoctu onpenenute maccy K,Cr,O ., B

mepHoil konbGe. Ilpuneiire B xondy 100 — 150 Ma IUCTHIUIMPOBAHHOW BOJBI M PACTBOPHUTE COJb.
Hoseaunte 00bEM pacTBOpa 0 METKHU, 3aKpOiTe KO0y MMpoOKoi u nepemernaiite pactBop. Paccuunraiite
HOPMAaJIbHYIO KOHLIEHTPALUIO U TUTP IPUTOTOBIEHHOTO PacTBOpa IUXpoMara Kajusl.
Oxcnepumenmanvuas 3adaua Nel. OrnpepneneHue KoHIEHTpanuu uoHOB >kene3a (II) B
nutbeBoil Bone. Pemenue: Ilomecture B 3 koHmueckue kosnObl Ha 250 mut mo 20 M aHaIU3UpPyeMoi
Bozbl. [IpubaBeTe B Kaxayto konly 30 ma pactBopa HCl (1:1), 5 mu pactBopa gochopHOi KUCHAOTHI
(85%-noro) u 6 — 8 xanmens wunHgukatopa (0,1 1 gudeHunmamuHa pacTtBOpsIOT B 50 M
KOHIICHTPUPOBAHHOM cepHOM KUCTOTHI). [lepemeniaiiTe pacTBOp B OJTHOM U3 KOJIO ¥ MEJICHHO TUTPYHTE
ero pacteopoM K,Cr,O , mpu HenpepsIBHOM nepeMemunBannui. Kak TOIbKO 3€1eHas OKpacka pacTBopa B

koj0€e, oOycnoBieHHas noHamu xene3a (II), craHer cepo-3eneHON, yMEHBIIUTE CKOPOCTh TUTPOBAHHA.
[Tpubasnaiite pactBop K,Cr,O,no oxHoil karue. B Todke SKBMBaJICHTHOCTH OKpacka pacTBOpa

CTaHOBUTCS CHUHE-(MOJIETOBOW. AHAJOTHYHO MEpeMeniaiiTe U OTTUTPYHTE PacTBOPHI B JIBYX JIPYrUX
kosbax. Ilo pesympTaTam Tpex TUTPOBAaHMI paccuMTaiiTe cpegHee 3HAaYeHHE oOObeMa pacTBOpa
JUXpoMara KalWs, 3aTpadeHHOro Ha THUTpoBaHMe. PaccuuTaiiTe KOHICHTPALUIO JKEIe3a B
aHaJIU3UPYEMOM pacTBOpE.
HopManpHyr0 KOHIIEHTPALKIO ¢ BEIECTBA B AHAIM3UPYEMOM PACTBOPE MOKHO PACCUUTATH I10
_<Y%

OopMVIJIC: C s
dopmy v




rae V — o0beM B3ATON Ui aHamu3a MpoObl; V- 00beM TUTPOBAHHOIO PacTBOpa PearcHTa,
3aTpadyeHHbII Ha TUTPOBaHUE MPOOBI; ¢, - HOpMaJIbHAsl KOHIIEHTPALMsI TATPOBAHHOT'O PAacTBOPA.

KoHuentpanuio pactBopa MOXHO TakXKe BBIpaXaTh TUTPOM. THUTp MOKa3bIBa€T MaccCy
BelllecTBa B rpamMax B | mu pactBopa. CBsA3b MEXKIYy HOPMAIbHOM KOHUEHTpAaMEd U TUTPOM T
c*M,
pacTBopa BbIpakaercsi ypaBHeHueM: 1 = 000’

rac MS_ MOJIsIpHasA MacCa DOKBHBAJIICHTA, paBHasd IMIPOU3BCIACHUIO MOJ'IHpHOﬁ MaCChl Ha
OKBUBAJICHT.

[IpenensHO HONMyCTHMAas KOHIIEHTPALUS HOHOB JKeJle3a B MUTHEBOM BOJIE COCTaBIseT 1 Mr/i.
MoxHO clienath BbIBOJ 0 0€3011aCHOCTH UCCIIEJ0OBAaHHON MUTHEBOM BOABI ISl 310POBbsI YEJIOBEKA.
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