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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
Oe301acHOi 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
yCcIoBHAX OO0BEM 3HAHMKH PE3KO M OBICTPO BO3PACTACT, IMO3TOMY HEOOXOAWMO NPUBUBATH
ydJaluMcsi yMEHHE CaMOCTOSITENIBHO IIONOJIHATH 3HAHMS, OPHUEHTUPOBAaTbCA 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 OOIIEHHH C Y4YUTENIEM, B OOMEHE MHEHHSIMHU C
OJIHOKJIAaCCHUKaMH B XOJ€ KOJUIEKTHBHBIX IMCKYCCHH 3HAHUSA YYalUXCsl PACIIUPSIOTCS U
yrayOJIsiFOTCSl, BOSHUKAET MHTEPEC K TBOPUECKOW HCCIIEOBATEILCKOM paboTe M NMpaKkTUYECKUM
3aHATHSAM 10 XUMUHU.

Takast pabora co3maer OoOJbIIME BO3MOXKHOCTH JJIsi (POPMHUPOBAHUS MEKIPEAMETHBIX
cBsizel, 0COOEHHO ¢ (DU3MKOH, sKoJoruel, reorpadueit u Ouonoruel, B pa3BUTHH KOTOPBIX
OTpOMHAsl POJIb MPUHAJICKUT XUMHH. ITO CHOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS.

Jlannas mnporpamma ImpeAaycMaTpUBAaeT — IPOBEJEHHE MPAKTUYECKUX paboT u
JKCIIEPUMEHTOB, PEIICHUE 3a/]ad, M3Yy4YCHUE TEOPETUYECKUX OCHOB XHUMHUU M D3KOJOTHH,
MCCJIEI0BATENbCKOM U MPOEKTHOM pabOThI, MPOBEACHUE AUCKYCCH, CO3/IaHHE TTPE3CHTAIHI.

TeopeTnueckne 3HaHUS U IPAKTUYECKUE HABBIKH, IOTYYCHHbBIE HA 3aHATUAX KPYXKKa, AJIs
MHOTUX pe0AT MOTyT OKa3aTbCcsd 3HAUUTEIbHO Oojiee IIMPOKUMHM, TIyOOKMMH U
pa3sHOOOpa3HBIMU, YeM HPEeAyCMOTPEHHBIE TporpaMMoii. OOBSICHIETCS 3TO TEM, YTO JUIsl MHOTUX
peodsT MHTEpeC K XMMHMM HE OrpaHMYMBAETCs 3aHATHSAMHU B OOBEIMHEHMM, a MPOJOJIKAETCS B
BUJIE CAMOCTOSTENILHOM pPabOTHI AOMA.

Cpoxu peanuzaiuu nporpammsl — 1 Tof, 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(OpMAIMH, TOATOTOBKU MPE3eHTALUH, 3alIUTHl CBOUX padoT.

*  pa3BUTh TBOPUYECKYIO AKTUBHOCTb, MHUIIMATHUBY U CAMOCTOSITEIbHOCTD YUaIlIUXCsl;

* cdopMHpOBATh O3UTUBHBINA OCO3HAHHBIN BBIOOP Mpodeccuu;

* pa3BUBaTh [I03HABATEJIbHBIE HHTEPECH] U TBOPUYECKHE CIIOCOOHOCTH;

* (opmHupoBaTH HAYUHYIO KAPTUHY MUDA.

IlnannpyemMsble pe3yabTaThbl:

dopMHUpOBaHUE JTUYHBIX KaueCTB 00yUYaroIMXCs,
®opMupoBaHuE MOJOKUTEIBHON aTMOc(hepbl BHYTPU KJIACCHOTO KOJIJIEKTUBA,

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 HeJI0CTHOTO MpCACTAaBJICHUA O MUPC U POJIM XUMHUU B CO3JaHUHN
COBPEMEHHOI eCTeCTBEHHO-HAay4YHOH KapTHHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOLECCHI
OKpYKalolllel NeMCTBUTEIbHOCTH: MPUPOIHOM, COUMAIHOM, KYJIbTYPHOM, TEXHUYECKON CpEbl,
HCIOJIB3YS IJId 3TOTO XUMUUYCCKHUC 3HAHMA.

e [IpuoOperenne OOydYaIOIMUMHUCS OMbBITA PA3HOOOpPA3HOM  NIEATENBHOCTH, TIO3HAHUS U
CaMOIIO3HAaHUA; KIIFOYCBBIX HABBIKOB, MMCIOIINX YHUBCPCAJIBbHOC 3HAYCHUC JIA PA3JIMYHBIX
BHUJIOB JIESITEIBHOCTH: peUIeHUs Ipo0eM, MPUHITUS PELIeHU, TONCKa, aHaIu3a U 00paboTKU
UHPOPMAIIUK, COTPYAHUYECTBA, OE30MacHOrO OOpaIleHUs] C BEIIECTBAMH B IIOBCEIHEBHOM
YKU3HU.

Cucrema OLeHKH 10CTHKEHUI 00y4Yaromuxcs:
®  YCIICIIHOE BBINOJIHEHUE TECTOBBIX, CAMOCTOSATENIbHBIX, TBOPYECKUX paboT;
®  y4yacTHe B PA3JIMYHBIX KOHKYpPCaX, OJIMMIIMAAX, COPEBHOBAHMSIX,
®  AKTUBHOCTb B IIPOEKTAX BO BHEYPOUHOH ACATEIBHOCTH.

I1. O0mas xapakTepucTHKAa Kypca BHEYPOYHOI1 1eATeJILHOCTH

JlaHHBIN KypcC HallpaBJI€H Ha YAOBIETBOPEHHWE IO3HABATEIbHBIX MHTEpecOB ydamuxcs. Kypc
MO3BOJIMT YYaIIMMCSl PACHIMPUTHh CBOM 3HAHHWSA B XMMHH Ha ypPOBHE, HE TPeOYyOIIEM CIEeIHaIbHOM
HOJArOTOBKHU IO MpeaMeTy. YUYEHUKH NMPUOOPeTYT MPAaKTUUYEeCKUE YMEHHUS M HaBbIKH, HEOOXOAUMBIEC B
KU3HU HE TOJBKO XMMHUKY, HO M KaXIOMy 4elloBeKy. [Ipennaraemplii Kypc BKJIIOYaeT MaTepuai o0
UCIOJIb30BAaHUM XMMHUYECKUX BEIECTB B OBITY, B IOBCEAHEBHOM KU3HU YEIIOBEKa.

Conepxkanue Kypca 3HAKOMHT YYalIUXCS C MHUPOM OBITOBOH XHMHH, C XapaKTEPUCTHKON
BEILIECTB, OKPY)KAIOLIMX HAC B OBITY, MpaBWJIaMU 0€30MacHOro OOpallleHusl C BEIleCTBAaMM OBITOBOI
xuMun. KpoMe TOro naHHbIM Kypc BHEYPOYHOM JEATEIBHOCTH IIPEAYCMAaTPUBAET JKOJOTHUYECKYIO
HalpaBJIEHHOCTh XUMHUYECKOro 0Opa30BaHMs, MPEJycMaTpUBaeT O3HAKOMJICHME Y4YaluXcs C
XUMHYECKMMHU aClIEeKTaMU COBPEMEHHOU SKOJIOTMH U HKOJIOTUYECKUX MPOOIIEM.

XUMHUECKUE 3HAHUS HEOOXOJUMBI KaXJOMY YEJIOBEKY, OHH OIpElessioT pallOHAIbHOE
IIOBEJICHUE YEJIOBEKA B OKPYKAIOILIEH Cpelie, IOBCEAHEBHOM KNU3HU, II€ ¢ KaXIbIM I'OJJOM BO3pacTaeT
posib OEpexHOro OTHOLIEHMs 4YellOBeKa K CBOEMY 3/I0pPOBbIO, 3J0POBBIO OKPYKAIOLIMX, MPUPOJE.
JlaHHBI Kypc pa3BHBAaeT WHTEPEC K XUMHH, aHATUTHYECKUE CITIOCOOHOCTH yJaluXxcs, pacliupsieT ux
KpYrozop, GopMHpYyeT HaydHOE MUPOBO33pEHHUE.

IIpakTHueckass HaIpaBICHHOCTb TEM JEJAaeT JAHHBIM KypC OYE€Hb AKTYaJIbHBIM, IO3BOJSET
pacuIMpuTh U yriyOUTh NPAKTUYECKOE IPUMEHEHHE MOJTyYEHHBIX YYAIIUMUCS TEOPETUYECKUX 3HAHUI
no xumuu. Kypc opueHTHpOBaH Ha pa3BUTHE JHOOO3HATEIBHOCTH W HHTEpeca K XHMHH, Ha
COBEpILEHCTBOBAHME YMEHUH yJalIUXcsi 00paIiaThes C BEIECTBAMU, BCTPEYAIOIIUMUCS B OBITY.

PabGouass mnporpamma Kypca BHEYPOUHOH JESATENBHOCTH «ODKCIEPUMEHTAIBHAS — XUMHUS)
npeHa3HayeHa JUIsl ydaluxcss 9 KiaccoB OCHOBHOM IIKOIbI M paccumTaHa Ha 34 B ron (1 gac B
HEJIEIIO).

OcHOBHBIMH (pOPMaMM OPraHU3ALUHU YI€OHO-TI03HABATENbHON I€ATEIIbHOCTH YUAIIUXCsl SABIISIOTCS:
e [pakTHhyeckas pabora,

HKCIEPUMEHTAIbHBIE OIIBITHI,

urpa,

peleHre HecTaHAapTHhIX 3a7ay;

y4JacTHe B XMMUYECKHX OJMMITNAIaX, KOHKYpPCax, KOH(pEpEeHIUIX

caMoCTOATeNbHAs padoTa,

paboTa B mapax, B TpyIiax,

TBOpPYECKHE MPAKTHUECKUE paboThI.

Metoab! 00yueHus:
® [IpaKTUYECKHE PaOOTHI,
CJIOBECHBIN (YpOK-pacCyKIEHHE),
UTPOBOM (pOJIEBBIE UTPBHI),
YaCTUYHO ITOUCKOBBIHN, HCCIIE0BATEILCKUH,
00BSACHUTENbHO-UIUTFOCTPATUBHBIM.

Me:xknpenmMeTHble CBSI3M Kypca TECHO CBSI3aHBI C IIpeJIMETaMH ©CTECTBEHHOTO IIHMKIIA
nH()OPMATUKOM.



III. Onucanue MecTa Kypca BHEYPOUHOM 1eATeIbHOCTH

Kypc «DOkcnepuMeHTanpHasi XHMHUS» peAM3yeT OOIIEMHTEIUIEKTYaJbHOE HaIpaBICHHUE
BHEYpPOUHOIl aestenbHOCTU. [IporpaMMa BHEYpOYHON NESATENBHOCTH peanu3yercss B konudectse 34
4yacoB (0JMH aKaJIeMUYECKUI Yac B HEEIIIO).

IV. Onncanne HueHHOCTHBIX OPUEHTHPOB CO/IEPKAHUA Kypca

BHeypouHast nesTenbHOCTh O XMMUU UMEET O0JIbIioe 00pa3oBaTelNbHOE U BOCIIUTATEILHOE
3HaueHHWEe. BiiasieHNe XMMHUYECKUM S3BIKOM, 3HAHHMSMH, MOHMMAaHHE XUMHYECKHUX IPOIECCOB U
SBJICHUHA TO3BOJIICT (OPMHUPOBATh MPABWIBHOE OTHOIICHHWE K SIBICHUSAM U IIpoIieccam,
npoucxoaimuM B mpupone. Ilostomy Tak BaxHO chopMupoBaTH HUHTEPEC K BHEYPOUHOMU
JeATEIFHOCTH Yy 00y4YaromuXcsl, KOTOPBIA CTaHET OCHOBOW JJISl BBISBIICHUS M PAa3BUTHS XUMHUECKHX
CIIOCOOHOCTEH yJaluxcsi, CIOCOOHOCTH K caMOOOPa30BaHUIO.

VYcnemHoe penieHne MpakTHYeCKUX 3a1ad OKa3blBaeT BIHMSHUE HAa HMOIMOHAIBHO-BOJIEBYIO
chepy JMYHOCTH YyUalIUMXCs, DPA3BUBACT HMX BOJIO U HACTOMYMBOCTh, YMEHHE IPEOA0JIEBATH
TPYAHOCTH, UCIIBITHIBATH YIOBIETBOPEHHUE OT PE3YJIbTATOB HHTEIUIEKTYaJIbHOTO TPY/Ia.

JlaHHBIIT Kypc CIIOCOOCTBYET pa3BUTHIO BHUMAaHUS, BOOOpaKEHUS, HAOIIOAaTeIbHOCTH,
namMsTu, BOJIM, AKKYPAaTHOCTH, YMCHUA 6I)ICTpO CUUTaTb, NPUMCHATHL CBOW 3HAHUA Ha IIPAKTHKCE,
an06peTaTI) HAaBBIKMHCCTAHAAPTHOT'O MBILIJICHUS.

Ha 3aHATHSAX BHEYpOUYHOH JEATENBHOCTH «OKCIEpUMEHTAbHAs XUMH» O0ydarouuecs
JOITOJIHAT CBOM 3HAaHHUA IIO XHMMHH, IIOBBICAT cBOM YPOBCHB TeOpeTquCKOﬁ n BKCHepHMeHTaJIBHOfI
HNOJArOTOBKU. 3aHATHsA MPHU3BaHbl MPOOYAMTh Yy Y4YalIMXCS HHTEpeC K XUMHUECKOW HayKw,
CTUMYJIMPOBATH nanLHeﬁmee HN3YUCHUC XUMHH. XUMHUYeCKHe 3HaHUI, C(bOpMI/IpOBaHHBIe Ha
BHEYPOYHBIX 3aHATHSX, IIOMOTYT OOyYarOIMMCs B IIOATOTOBKE K 3K3aMEHY M0 XMMHHU U B JalbHEHIIEM
OCO3HAHHO BBIOPATh HANPABJICHNUE MPOPHILHOTO O0yICHHUS.

V. Pe3yabTaThbl 0CBOCHUS KypPCa BHEYPOUYHOM 1eSITEJIbHOCTH

Jluunocmmuvie YY/I:

YMeHMe BECTH THAJIOT Ha OCHOBE PABHONPABHBIX OTHOLIEHUI U B3aMMHOTO YBAKCHHS;

YMeHHne KOHCTPYKTUBHO pa3peliaTb KOH(DIUKTHI;

VYcToluuBbIi MO3HAaBaTENbHBIH HMHTEPEC M CTAHOBIIEHHE CMbICIooOpasyrome (yHKuun
MIO3HABATEJIBHOIO MOTHBA;

['oToBHOCTB K BEIOOPY MPOGUIBHOIO 00pa30BaHUs.

Pezynamuenvie YY/I:

CanuaroT cBol crtoco6 JeHCTBUS C ITAJIOHOM;

CnuyaroT cmoco0 M pe3ynbTaT CBOMX JIEHCTBUM C 3aJaHHBIM 3TajJOHOM, OOHApYXHUBAOT
OTKJIOHEHMS U OTJINYMS OT 3TAJIOHA;

BHOCAT KOpPEKTUBBI U TOTIOJHEHUS B COCTABJIEHHBIE IIJIaHbL;

BHOCSAT KOPPEKTUBBI U JIOTIOJIHEHHS B CLIOCO0 CBOMX JEHCTBUI B CIydae pacxXoXKACHUs ITallOHa,
peaIbHOTO ACUCTBUS U €r0 MPOAYKTa;

Bblaensor U 0CO3HAKOT TO, YTO YXKE€ YCBOEHO M UTO €II€ NOJJIEKUT YCBOEHHIO, OCO3HAIOT
KayeCTBO U YPOBEHb YCBOCHHS;

Oco3HaIOT Ka4eCTBO U YPOBEHb YCBOCHHS;

OLeHnBarT JAOCTUTHYTBIA PE3YJIBTAT;

OnpenenstoT Nociae10BaTeIbHOCT IPOMEKYTOUHBIX LIEIEH € yUeTOM KOHEUHOTO PE3yJIbTaTa;

CocCTaBJISIIOT IIaH U MTOCIEeJ0BATEIbHOCTD JEUCTBUH;

CraBsaT y4eOHYIO 3aJauy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO U YCBOEGHO, U TOTO,
YTO €I11€ HEU3BECTHO

Hoznaeamenvnvie YY/[:

BrigenstoT KoJM4ecTBEHHBIE XapaKTePUCTHKU O0OBEKTOB, 3a/IaHHBIE CIIOBAMU;

BoccranaBnuBaroT MIPEAMETHYIO CUTYAIHIO, OTIMCaHHYIO B 3aaaue, yTeM
nepeGopMyIHpoBaHUs, YINPOIIEHHOTO Tepecka3a TEKCTa, C BBIICICHHEM TOJBKO CYIICCTBCHHOW IS



peleHus 3a1a4u HHPOPMaLIUY;
Briensitor 06001eHHBIN CMBICT U (OPMaTbHYIO CTPYKTYPY 3aa4H;
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 3a1a4il pa3HbIMHU CPEICTBAMU;
BBIMONHSAIOT onepanuy 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

Kommynuxamuenwie YY/I:

Obwaromes u 83aumMo0eticmayiom ¢ Napmuepamu N0 CO8MeCmHOU 0esimeIbHOCU UIU 0OMeH)
uHgopmayueti:

YMEIOT CITylIaTh U CJBIIIATE APYT APYTa;

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

AJIEKBAaTHO HCTIONB3YIOT PEUEBbIE CPEACTBA JIJIsl IUCKYCCUHU M apryMEHTAIMK CBOEH MO3UIINY;

YMEIT MpencTaBiIsaTh KOHKPETHOE COJEp)KaHHWE U COOOMaTh €ro B MUCHBMEHHOW M YCTHOU
hopwme;

HHTepecyroTcs 9y’)KUM MHEHHUEM U BBICKA3bIBAIOT CBOC;

Berymaror B nuanor, y4acTBYIOT B KOJUIEKTUBHOM OOCYXIEHHMHM MpoOieM, ydyaTcsl BJIaleTh
MOHOJIOTHYECKOH W JHAJOrMYeckod (opmamMu peyd B COOTBETCTBHH C TPAMMATHUYSCCKHUMH H
CUHTaKCUYECKMMH HOPMaMHU POJTHOTO S3bIKA.

Yuamcesa oeticmeosams ¢ yuemom nosuyuu 0py2020 u co2naco8bléams C80U OCUCmBUsL:

[ToHMMAaIOT BO3MOXHOCTh PA3JIMYHBIX TOYEK 3PEHHUSI, HE COBIAJAIOUINX C COOCTBEHHOM;

[TposIBIISAIOT TOTOBHOCTH K OOCYKICHHWIO pa3HBIX TOYEK 3pEHUsT M BBIpaOOTKE oOImei
(TpynmoBoii) MO3UIINH;

MeranpeamerHbie:

* OBJlaJiIeHNE HaBBIKAMU CaMOCTOSITEIBHOTO TPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluy y4eOHoi
JESATENIBHOCTH, ITOMCKA CPEACTB €€ OCYIIECTBIICHUS;

* YMeHue MIaHUPOBATh ITyTH JOCTHKEHUS LI€JeH HA OCHOBE CAMOCTOSTENBHOIO aHAIN3a YCIOBUI
U CPEICTB MX JIOCTM)KEHUS, BBIJIENATh albT€PHATUBHBIE CHOCOOBI JOCTHXKEHMS L€ U BbIOMpPATh
Haubozee 3pPeKTUBHBIN c1oco0, OCYHIECTBIIATh T03HABATEIbHYIO pe(DIIEKCHIO B OTHOIIEHUU JeHCTBUIMA
0 PELICHNIO YYEOHBIX U NM03HABaTEIbHbBIX 3a/1ay;

* YMeHre NOHMMAaTh IpoOsieMy, CTaBUTh BONPOCHI, BBIABUTATh TMIIOTE3Y, /1aBaTh OINpEie/ieHUue
HNOHATHUAM,  KJIAcCU(QUUUPOBaTh,  CTPYKTypUpOBaTh  MaTepuas, MPOBOJUTH  SKCIIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIIHIO, POPMYIHPOBATH BBIBOJbI 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, KOPPEKTUPOBaTb CBOM JIEHCTBHSI 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 DPAa3BUTUS KOMMYHHMKAaTHBHBIX M II03HABATEIbHBIX YHHBEPCAIbHBIX
y4eOHBIX IEUCTBUH;

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

* YMeHHe M3BJIEKaTh MHPOPMALMIO U3 Pa3IMYHBIX WCTOYHHUKOB (BKIIIOYAs CpeJICTBA MAacCOBOH
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;

* VYMeHME Ha MpaKTUKE I[0Jb30BaTbCSl OCHOBHBIMHU JIOTUYECKUMHU IIPUEMaMHU, METOJaMHU
HaOJII0/IeHUs, MOJICIMPOBAHUS, O0BSCHEHUS, PELICHUS TPOOIeM, TPOrHO3ZUPOBAHUS U JIp.;



* YMeHHe OpraHu30BhIBAaTh CBOIO JKU3Hb B COOTBETCTBHUH C MPEICTABICHUSIMHU O 3I0POBOM 00pase
JKU3HHM, TIpaBaX MW OOSM3aHHOCTAX TpakIaHWHA, IIEHHOCTSIX OBITHSA, KYJbTYPhl H COIIMAJIBHOTO
B3aUMOJCUCTBUS;

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

* YMEHHME CaMOCTOATEIBHO M apryMEHTUPOBAHHO OLICHUBAaTb CBOW JCHUCTBUS W JICUCTBHS
OJIHOKJIACCHHKOB, COJIEP)KAaTeIbHO OOOCHOBBIBAsT MPABUIBHOCTh WJIM OIMMOOYHOCTH pe3yibTara H
criocoba NEWCTBUsA, aJeKBAaTHO OIICHWBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO WIIH
MPEIoIaracMoro pacxoja pecypcoB Ha pelIeHHE 3aJjauu, a TAaKK€ CBOM BO3MOXKHOCTH B JJOCTHKEHUU
LEJI ONPEAEIEHHOM CI0KHOCTH;

* Ymenue paborath B rpynne — 3(QpQGEeKTHBHO COTPYJAHHYATh U B3aUMOJICHCTBOBATh Ha OCHOBE
KOOPJMHAIIMK PA3IMYHBIX MO3UIMI MPU BBIPAOOTKE OOIIEro pemeHuss B COBMECTHON JESITEITbHOCTH;
CIymaTh mapTHepa, GopMyJIMpOBaTh M apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBAaTh CBOIO
MO3ULMI0O U KOOPJIMHHUPOBATH €€ C IO3ULMU MApPTHEPOB, B TOM YHUCJIE B CUTyalUH 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 HAYyYUTCS:

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

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

* 3HaHUE XUMUYECKOW MOCYAbI ¥ MPOCTEUIIIET0 XUMUYECKOTO 000PYI0BAHUS;

* 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 SIBIICHUEM;

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 M OTJAEIbHBIE IPOLECCHl PEATbHOIO MHpPAa C HCIOJb30BAHUEM
BUPTYaJIbHBIX JA0OpAaTOpPUN U MEXAHU3MOB,;

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

* BBIMIOJIHATH ITpaBHJIa OE30MACHOTO MOBEIECHUS B IOME.

VI. Copep:xkanne Kypca BHEYPOUHOI 1eATEIbHOCTH

Beenenue (1 4)

HayuHblil 5KciepuMeHT M €ro pojib B MO3HAHWU. TexHuka OEe30MaCHOCTH IMPHU MNPOBEACHUU
71a00paTOPHBIX U MpaKTUYeCKuX padoT. [IpaBuia oka3zaHus MepBOM MEIUIIMHCKON MMOMOIIU MIPU 0XKOTax
U OTPaBJICHUAX XMUMUYECKUMU peakTuBaMu. JIabopaTopHoe 000pyA0BaHUN. XUMHUUECKHE PEAKTUBBI.

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

IIpakmuueckue pabomoi

N3mepenue 065eMOB BOJIbI ¢ TOMOIIBI0 MEPHON TOCY/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 BKHEWINX KJIACCOB HEOPTraHWUYECKHX COCIWHEHHH. 3HAKOMCTBO C

oOpa3iiaMu OKCHIOB, KHCIIOT, OCHOBaHUH U colieil. Pacrio3HaBaHue ocHOBaHMIi. Pacro3HaBaHue KHCIOT.
I'maponus coneil.



Ilpakxmuueckue pabomul

OO6mme crnocoObl MOMydYeHUs MeTaioB. [loydeHHe METalJIOB peaknHued 3aMereHus u3
pacTBOPOB COJIEH;

[Tonyyenue kucmopoza pas3iokKeHUEM EPEKUCH BOJOPOAA;

[Tonyuenue Bogopoaa;

[Tony4yeHue okcuaa MEAH U YIJIEKUCIIOrO ra3a pa3jioKeHUEM MaIaxuTa;

ITonmy4yeHnue HEPACTBOPUMBIX OCHOBAHHUM U UX CBOMCTBA;

OOmiass xapakTepuCTHKa CIIOCOOOB TMOJIY4YEHHs] KHCIOT: CEpPHOM, COJISIHOM, a30THOIA,
dbocdopHOii KpeMHUEBOIA;

OO6mue criocoObl monyueHus cojieid. [lomyuenue comneii peakiueii oOMeHa MEXIy KHCIOTOW U
OKCHJIOM;

N3yuenne MuHepabHBIX yI00pEeHUM

4.0KNCIUTEIHbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHI M UX IPUMEHeHne B aHau3e (3 4)

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE (DYHKIIMM BEIIECTB U HAMpPaBJICEHUE OKHUCIUTEIHHO-
BOCCTAaHOBUTCJIBbHBIX peaKum”L OKHCIIUTETD. BoccranoBurens. CTaHI[apTHbIe QJICKTPOAHBIC
NOTEeHUHUaNbl. P cTaHAapTHBIX 3JIEKTPOJHBIX MOTEHIMAIOB. 3aBUCUMOCTD AJIEKTPOJAHOIO MOTEHI[MAIa
OT IIPUPOJBI PEATUPYIOLINX BELIECTB, OT UX KOHIEHTPALMH, Temueparypsl, pH cpenbl, pacTBOpuMoCTH,
MPUCYTCTBHS B CCTEME KOMILIEKCO0Opa3oBaTells.

Ipakxmuueckue pabomul

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA EpMaHraHaTa Kajaus ¢ MEePOKCHIOM BOAOPOA;

Oxkucnenne nonoB xpoma (II1) mepokcuaom Booposa;

Oxucnenue nonos xpoma (1) nepmanranatomM kamusi B KUCION cpene

5.PacTBOpBI ¥ cIOCOOBLI X NPUTOTOBJIEHHS (6 YacoB)

3HaueHUe pacTBOPOB B XMMHUYECKOM 3KcrnepuMeHTe. [loHsaTue mctunHOro pacrsopa. Ilpasuna
IPUTOTOBJICHUS paCTBOPOB. T€XHOXMMUYECKHE BECHI U ITPaBUJIa B3BEIIMBAHUS TBEP/bIX BEILIECTB.

MaccoBas [10y11 paCTBOPEHHOI'O BEILECTBA B pacTBOpe. Pacuer M NpUTrOTOBIIEHHE PacTBOpa C
ONPEAECIEHHON MAacCOBOM J10JI€H PAaCTBOPEHHOr'0 BEILIECTBA.

Onpenenenue 0ObEMOB PacTBOPOB C TOMOIIbI0 MEPHOM MOCYAbl U IUIOTHOCTH PAacTBOPOB
HEOpPraHMYECKUX BEIIECTB C IOMOIIbIO apeoMerpa. TaOnmuipl IUIOTHOCTEH pacTBOPOB KHUCIOT H
meno4eld. Pacuer Macchl pacTBOPEHHOT'O BEIIECTBA 110 U3BECTHOM MIOTHOCTH, 00BEMY M MAacCOBOH J1011e
PacTBOPEHHOT'O BEUIECTBA.

JleMoHcTpanuu. Xumuueckas Mocyja JJisi MPUTOTOBIEHUS PACTBOPOB (CTaKaHbl, KOHMUYECKHUE
KOJIObI, MEpHbIE UWIMHJIPBI, MEpPHbIE KOJIObI, CTEKJIIHHBI MaJlOYKW, CTEKJSHHbIE BOPOHKH M T.I.).
TexHoxuMMHYecKHe Bechl, pazHoBeckl. Habop apeomeTpos.

Hemoncmpayuonnoui  sxcnepumenm. OrnpeneneHue IJIOTHOCTH pacTBOpa C  IOMOILBIO
apeoMetpa. OrpeneneHne KOHIEHTpallud pacTBOPOB KHCIOT M OCHOBAHUN € TOMOUIbIO TaOIUIIBI
«MaccoBast 01 PACTBOPEHHOTO BelecTsa (B %) M IIIOTHOCTH PACTBOPOB KHCIIOT M OCHOBaHMiA pn 20"
C». YBenuueHue KOHIIEHTPALMU pacTBOpa TMAPOKCUAA HATpHsl NpU J100ABIEHUHU JOMOJHUTEIHHOTO
KOJIMYeCTBA WIEJIOYM B PACTBOp, IPOBEPKA H3MEHEHUs KOHIICHTPAlMM C IOMOLIBIO apeoMeTpa.
YMeHbllIeHHE KOHLEHTpPAlMM THIPOKCHAA HAaTpHUs B pacTBOpE 3a CyeT ero pa3daBieHMs, NMpPOBEpKa
WU3MEHEHUSI KOHLEHTPAMHU C IOMOIIBIO apeOMETPA.

Ilpakxmuueckue pabomul

B3BemmBaHue xJi0pyaa HaTpHsl HA TEXHOJIOTMYECKUX Becax. [Ipurorosinenne pactsopa xJiopuaa
HATpHs C 33JJaHHOM MaccoBoil oneit conu B pactBope. OnpeseneHne oobeMa pacTBoOpa XJIopuaa HaTpus
¢ moMouIpro apeomerpa. OnpeneneHrne MacCOBOM JTOJIM KHUCIIOT M IIENOYEH B pacTBOpax IO 3HAYEHUSIM
UX IUIOTHOCTEH ¢ MOMOIIbI0 Tabiauibl «MaccoBast 107l paCTBOPEHHOTO BemiecTBa (B %) M MIOTHOCTh
pacTBOPOB KHCIOT M OCHOBAHWH IIPH 20° C». CmemmBanme PacTBOPOB XJIOPHJIA HAaTPUS Pa3IU4YHON
KOHIEHTPALMU M pacyeT MacCOBOM JOJIM COJIA B ITOJIyUEHHOM PacTBOPE.

6.0cHOBBI KauecTBEHHOr0 anaju3a (13 u)

[TonsiTne kauecTBeHHOW peakuuu. KauecTBeHHBIE peEakIUMM Ha KATHOHBI U AHHMOHBL
Omnpenenenne BELIECTB € MOMOUIbIO TaOJMIbI pacTBOPUMOCTH KHUCIIOT, OCHOBaHHWI M cojeil B Boje,
XapaKTEePUCTHKHN BUAUMBIX U3MeHEeHu# npoueccoB. Knaccudukanus annonos. O6Hapy eHHe KaTHOHOB
(KUCTIOTHO-IIIEIOYHOM METOJ KaueCTBEHHOro aHanu3a). KaTHOoHBI TepBOM aHATWTUYECKOW TPYIIIHL
Kartuonel BTOpO# aHamuTuueckod rpynmnbl. KaTHOHBI TpeTheill aHamuTHueckod rpymnmbl. KaThoHs



YeTBEPTOM AaHATUTUYECKOM TIpynmnbl. KaTHOHBI NATOM aHanUTHUeCKON rpynmbl. KaTHOHBI 1miecToi
aHAJTUTUYECKON Tpynmbl. OOHapy)KeHHEe WOHOB. AHMOHBI NEPBOM AHAIMTUYECKOW TPYIIbI. AHHOHBI
BTOPOIl aHaJIUTUUYECKOM rpyIIbl. AHUOHBI TPEThEH aHATUTUUYECKON TPYIIIIHI.

OmnpeneneHre HEOPraHMUECKUX BEIIECTB, HAXOSIIUXCS B Pa3HBIX CKISIHKaX 0€3 ATHKETOK, 0e3
UCIIOJIb30BAHUS  JOMOJHUTENBbHBIX  peakTHBOB.  OCYIIECTBICHHE  LIETIOYKA  MNPEBpPALLICHUS
HEOPraHUYECKUX BEILECTB.

HHemoncmpayuonnoii  3xcnepumenm. Wnentudukanus pacTtBopoB cyibdarta xemeza (1),
cynbsgara menu (1I), xopuaa anroMuHus, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB FMAPOKCUIA HATPHUSL.
WNnentudukanus pacTBOPOB XJOpUAa HATpUs, Moauaa Kamws, gocdara HaTpusi, HUTpaTa KaJbIHs C
MOMOIUIBIO pacTBOpa HUTpaTa cepedpa U a30THOM KUCIIOTHI.

Ilpakxmuueckue pabomul. KauecTBeHHBIE peakUy Ha HanboJIee BayKHbIE KATHOHBI M AaHUOHBI.
O6napyxeHne kaTnoHos 1 anamurudeckoi rpymmsl (Na*, K", NH4").

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

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

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

OGHapyXeHre KaTHOHOB 5 aHanuTHaeckoi rpymms (Fe™*,Fe’* Mn**, Mg*").

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

AHanm3 cMecH KaTUOHOB BCEX AaHAIUTHUYECKUX TPy .

OO6HapyxeHrne aHMOHOB |1 aHATUTUYECKON TPYIIIBI (SO42',SO32',82032,'CO32',PO43‘).

Ob6napy>xeHnue 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. Xumnueckuil 5KCIEpUMEHT B IIKOJE.
M.:«IIpocBemienue,

3. T'abpuensn O.C. Xumus. 9 knacc: TeTpajp A 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX padoT /
O.C. I'abpuensn, A. B. SmykoBa. — M.: [Ipoda,

4. T'abpuensn O.C. Xumus. 9 knacc: KOHTpOJbHBbIE U mpoBepouHble padotel/ O.C. 'abpuensH [u
zap.]. — M.: [lpoda,

5. I'abpuensn O.C. Xumus. 9 knacc: xumuuyeckuil sxcnepumenT B mkone/ 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 oOpa3oBaTenbHbIii OTKPBITHIN Ki1acc
3.http://pedsovet.su/ caiit [lencoBeT.py ( mpe3eHTaIu, 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»

HNHTEepHET-pecypehbl:
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 XUMHUH C
IpeBHemmx BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DkcriepuMeHTaNbHBIN yueOHUK 10 001Ieit xumuu A 8-11 kiaccos,
IpeHa3HaYeHHBIN KaK JUIsl M3Y4YEeHMsI XUMUH "¢ HysIs", TaK ¥ 171 IOATOTOBKHU K AK3aMEHaM.

IX. TemaTuueckoe mianupoBanue (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 peakMel 3aMeIIeHNs U3 paCTBOPOB COJIEH. 1
5 ITosrydeHune Kucaopoia pas3yiokKeHUEM IEPEKUCH BOJOPOJIA. 1
6 [TosnydyeHue Boopoza. 1
7 [TonydyeHne okcuia MeM U YIIIEKUCIIOro ra3a pa3jaoKeHUEM MaJlaXHTa. 1
8 OO6mme crmocoOb! MOTYyYEHUsI OCHOBAHUM. 1
9 OO6m1ast XapaKTepUCTHUKa CIIOCOOOB MOJYUYECHHS KUCIIOT 1
10 OO6mme crnocoOb! MOTYYEHUs COJEH 1
11 V3yueHne MUHEpalbHbIX YA00peHHi 1
12 N3yueHne OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB IIEpPMaHIaHaTa Kaluus 1
U TIEPEKKUCH BOAOPOJA
13 Oxwucnenue nonos xpoma (III) nepokcuaom Bogopoaa 1
14 Oxucnenue nonos xpoma (1) nepmanranatom Kaiausi B KUCJIOHN cpefie 1
15 IIpurorosnenue pacTBopa ¢ 3aJaHHON MOJIIPHON KOHIEHTpauen 1
16 Onpenenenne pH pacTBOpOB ¢ NOMOIIBIO HHANKATOPA 1
17 OO6pa3oBaHue U PaCTBOPEHUE OCATKOB 1
18 OKCIEPUMEHTAIBHOE OCYIIECTBICHUE IPEBPAIICHUN pPa3IUYHbIX KJIACCOB 1
19 COEIMHEHUI B pacTBOpPax
20
21 OCHOBHBIE IPUHIUIIBI KAYECTBEHHOI'O aHAJIN3. 1
22 OGuapyxenne xkarnonos 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 KauecTBeHHBII aHAJIN3 JKEIE30COAECPKAINX 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 HAKOHEYHHMKOM, BOPOHKa, (MIbTpoBanbHas Oymara, ¢dapdopoBas yaimika, 3arpsi3HEHHas
COJIb, CIIMYKH, CIUPTOBKA, JIEPEBSHHBIN JEP>KATEIb.

Xoxa padoTsbl

1. PacTBopenne 3arpsi3HeHHOH coJun. B crakan BmectumocTthio 50 mul Haselte 5 — 6 Mmi
JTUCTHJTMPOBAHHON BOJIBI U 100aBbTE MPU MOMEIIUBAHUU | JIOKEUKY 3arpsi3HEHHOM conu. Pasmernaiite
COJIb CTEKJISTHHOM ITAJIOYKOM.

2. lIpuroroJiieHue GpuiabTpa. CII0KUTE KBaIPATHBIN JUCT GUIBTPOBAIILHONW OyMaru BYETBEPO
Y BBIPEXKbTE U3 HETO CEKTOP, CUMTAs LIEHTPOM OKPYKHOCTH TOUKY M3ruoda. Paguyc okpyKHOCTH JJOJKEH
OBITH HA 2 MM MEHbIIIE CTOPOHBI KOHYca BOpoHKH. [Tpunoguumure 1 cioit Oymaru u npunainte QuiIbTpy
dopmy Konyca. PUIBTP AOJDKEH IJIOTHO HMPUIIETaTh K CTEHKaM BOPOHKH.

3. ®uiabTpoBanue. BHauane cmounte GUIBTP, YTOOBI OH MPHUCTAd K CTEHKaM BOPOHKH. Jlis
3TOTO HayleiiTe Ha (PUIBTPOBAIBHYIO OyMary, BCTaBICHHYIO B BOPOHKY, HEMHOT'O YHCTOM BOJIBI U ITyTEM
BpallleHUsi BOPOHKM CMOYHTE Bech (QmibTp. BopoHKy ¢ (uIBTpOM BCTaBbTE€ B KOJIBLIO IITATHBA,
MOJICTaBbTE CTaKaH WM MPOOMPKY. 3arps3HEHHBIA PAacTBOP COJIM HAIWBAWTE HEOOJIBIIMMHU MOPIHSIMU
M0 CTEKJIIHHOM Majoyke, HMKHUN KOHEI[ KOTOPOM HamnpaBbTe K CTEHKE BOPOHKH, HE MPUTPATUBAsCh K
¢mbTpy. KKuAKoCTh HE TOJDKHA JOXOIUTH A0 KpaeB GHIbTPa HA 5 MM.

4. BoinapuBaHnue 0O4UIIEHHOr0 pacTBopa. B dhapdopoByro yamiky Haneiite 1 M OUUIIEHHOTO
pacTBopa CoJM U BbiapbTe ero. CpaBHUTE MOJYYEHHYIO BAMH COJIb C BBIIAHHOM.

Bonpocsl u 3axanus:

1. B kakom ciydae cMech pa3aensroT GpribTpoBaHueM?
2. Kakumu ¢usznueckuMu CBOWCTBaMHU JIOJKHO 0OJIagaTh BEUIECTBO, €CIH AJI €ro

BBIJICJICHUS U3 PACTBOPA IMIPUMEHSIOT BhIMIApUBaHHUE?

IIpakTnyeckas padora Ne 2

[TosryueHue u 1eKaHTALUSA COTH

Ilesb: MO3HAKOMUTBCS C  HEKOTOPBIMHU  CIIOCOOAMM  OYMCTKM  BEIIECTB:  JIEKaHTAlUs
(oTcTanBaHMe, CIMBAHUE KUJKOCTH).

OoOopynoBanme: crakanbl 50 M, CIIMYKH, CHUPTOBKA, JEPEBSIHHBINA JAepiKaTelb, PacTBOPBI
xjopujia 6apus U cynbdara HaTpUsl, IIIATENb.

Xox padoTsl

1. llosnyyenue cyanpara 6apus. B crakan Haneiire 5-6 mia cynbgara Hatpus. Jlo6aBbTe Takoe
e KOJIMYecTBO xjopuaa 6apus. Uro Habmonaere?

2. JexaHTauusl MOJY4YeHHOH coJM. [TlookauTe HECKOJBbKO MHUHYT, TOXKIUTECh IOJTHOTO
OTCTaMBaHUs oOcajJka. AKKypaTHO CJ€WTe pacTBOp B 4MCThIM crakaH. [lepeHecure ocanok B
dapdopoByto HallKy, BEIIAPHTE BOLY.

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

eJsib: MO3HAKOMUTHCS C OOIIMMHU CIIOCO0AMH MOYYSHHS 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 M 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.

OO0opynoBaHue: METAUIMYECKU IITaTUB C JIAKOW, CHOMPTOBKA, CIMYKH, TpoOKa ¢
ra300TBOJAHON TPYOKOH, MpOOUPKHU, TydUHKA, PACTBOP MEPOKCHIA BOJAOPOJA, JOKEUKA ISl COKUTAHUS
BEILIECTB, Cepa.

Xoa padoTsbl

B mpoOupky momectutre 2 M pacTBOpa MEepeKUcH Bomxoposna. JloOaBbTe MOPOLIOK OKCHIA
mapranna (IV). 3akpoiite mpobupky npoOKOW ¢ Ta300TBOJHON TpyOKoOHl. 3akpenuTe MNPOOUPKY B
METAJIJIMYECKOM LITaTUBE. ['a300TBOHYIO TPYyOKY OMYCTUTE B IyCTOM CTakaH Wi npoodupky. Harpeiite
IpOOUPKY C pacTBOPOM Iepekucu Bogopoaa. Cobepute KUCIOPOI METOAOM BBITECHEHUS BO3ayXa B 2
npoOupku. BHecuTe B cocya ¢ KHCIOPOJIOM TICIONIyH0 NTyduHKY. Uto Habmomaete? Buecute B
IpOOUPKY JIOKEUKY € MPeABAPUTEIBHO MOJ0ACKEHHON cepoil. UTto Habmogaere?

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?

CocTaBbTe ypaBHEHHE pEaKUU TOPEHUS CEPbI B KUCIOPO/IE.

A

IIpakTuyeckasi pa6ora NeS

IHosnyyenune Boaopoaa M u3y4yeHue ero CBOMCTB

Leab: mony4nTh BOAOPO B3aUMOIEHCTBUEM KHUCIOThHI C METAJIJIOM, U3YUUTh €r0 CBOMCTBA.

O0opynoBanue: IpudOp JUIS MOJYYEHHUs] BOJOPOJA, IITATUB C MPOOMPKAMHU, METAIITMUYECKUI
HITaTUB C JIAIIKOM, COUPTOBKA, CIIMYKH, IUHK B TpaHylax WU KEJE3HbIe OMWJIKH, COJSTHAs KHUCIIOTa,
okcua meau (II) B mopoiiike, mpeIMeTHOE CTEKIIO.

Xoxa padoThbl

1. IMosryuenue Bogopoaa. Cobepute npubop 1i1s mosyueHust Bogopoaa. Ilomecture B npoOHpKy
HECKOJIKO TpaHyJl I[MHKa, TOMECTUTE MPOOUPKY B IJIACTMACCOBBIN 1ITaTUB. B nanke apyroro mrarusa
3aKpenuTe NpooupkKy ¢ nopoukom okcuna meau (II) Tak, 4yToOb JOHBIIIKO MPOOUPKH (110 TOPUZOHTAIIN)
OBLIIO YyTh BBIIIE €€ OTBEPCTHUS, a OKCHUJ paclpeaeauTe TOHKUM CJIOeM OT JHa NpOOHpKH [0 ee
cepenuHbl. Ha ypoBHe oTBepcTHsi MPOOMPKU HA CTOJ MocTaBbTe paphopoByro yamky. B npobupky ams
MOJIYYCHHUST BOJOPOJA HaJIeWTe COJIAHYI0 KHCIOTY a0 Y4 ob0bema mpoOupku. [lomyuure 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 Bomopoaa. M3Biekure ra3o0TBOJHYIO TPYOKY W3 NMPOOMPKH C OKCHAOM MEIU M
MOJIOKTUTE BBIACISIOIMUACS Bogopo. Uro Habmogaere? [logHecuTe K Kparo TpyOKH CTEKIIO.

Bonpocsk! u 3apanus:

1. Hanumure ypaBHEHUS IPOTEKAIOMUX PEAKIIUIA.

[Touemy BOJOPOJT MOKHO COOMPATh METOJIOM BBHITECHEHHUSI BO3/1yXa?
3adeM BOJIOPOJ] IPOBEPSIOT HA YUUCTOTY?
Kaknmu pusnyeckumu cBoicTBaMu 00J1a1aeT BOAOpOa?
Kakyto pyHKIHIO BBITTOIHSET BOIOPO/I IIPU B3aUMOJICHCTBUU C OKCHIOM MEU?

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
ra300TBOJAHOMN TPYOKOMH, pacTBOP I'MIPOKCHIA KATIbIUsI, MAJIAXHT.

Xoa padoTsbl

1. Cobepure mpubop: 3aKpenure NpoOUpPKYy ¢ ra300TBOJAHON TPYOKOI B JIalKe IITATHBA TAKUM
00pa3oM, 94TOOBI TOPIBIIIKO MPOOUPKH OBLIO HECKOJIBKO HIDKE JHA. B MPOOUPKY IMOMECTHTE MaJlaXHT
(rugpokcokapOOHAT Meau), 3aKpoWTe Ta300TBOJHON TpPyOKOH, KOHEI KOTOPOH IIOMECTUTE B
U3BECTKOBYIO BOIY.

2. TlpoBenute HarpeBaHue npoOupku B TeueHue 1-2 muH. Yto Habmromaere? HarpeBanue
NpeKpaTuTe W Cpazy K€ MOJHUMHUTE MNpHOOp Tak, 4YTOOBI Ta300TBOMHAS TpyOKa HE Kacaiach
U3BECTKOBOMW BOJBI.

Bonpocs! u 3a1anus:

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

2. Kakoro tuna peakuus?

3. Kakue BemectBa o0Opa3oBaiuch MOCIE peakUUM, U [0 KAKUM IpPHU3HAKAM 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),
nosyunTs rugpokcus menu (I1) nns nanpHeiero nCnoab30BaHus.

O0OopynoBaHme: pacTBOpbl cyiabdaTa MeOM M TUAPOKCHAA HaTpus, crakaH 50 mu (2 1mT.),
JUCTWIIMPOBAaHHAs BOJA, CTEKJISHHas Najodka, (QuibTp, vamka I[letpu, muaukaTopHas Oymara
(penoncdranenHoBas), MpeIMETHOE CTEKIIO, BOPOHKA.

Xoa padoTsbl

CMmemiate B CTakaHe paBHble OOBEMBI PACTBOPOB THMJIPOKCHAA HATpUs M cyiabdaTa M.
Otnenuth Ocaiok AeKaHTauuen. s yaaneHus oCTaTKkoB MET0YH 0CaJ0K MPOMBITh JUCTUIITMPOBAHHOM
BOJIOM, OTPUIBTpOBaTh. J[eHCTBHSI MOBTOPSATH 10 TE€X MOP, MOKA HE UCUE3HET IIETOYHAs PeaKIisl Cpeibl
¢unbrpata. Ilepenectn ocagok B yamky lleTpu, 3aKpbITh HPEIMETHBIM CTEKJIOM U OCTaBUTH IS
BBICBIXAHMSI.

Bomnpocsl u 3axanus:

1. CocTaBbpTe ypaBHEHUE PEAKIIMH B3aUMOJACHUCTBUS Cylb(ara MEeIu U THAPOKCUAA
HATpHs B MOJICKYJIIPHOM ¥ HOHHOM BH/IE.
2. Ha yem ocHoBaH maHHBIN croco0 momydeHus: ruapokcuaa? MoKHO M TaKuM

CIocoO0M MOJYYUTh TUIPOKCU]T HATPHUS?
3. Jl1 yero npoBOAT IPOMBIBaHKE OcasiKa?



IIpakTyeckas padora Ne8

O01mme crnoco0bI MOJYy4YeHUSA KUCJIOT

Hesb: U3yunTh 00IIKE CIIOCOOBI MOTYYEHUS KUCIIOT.

OO6opynoBaHue: MTaTUB, CTAaKaH, PACTBOP COJISTHON KHCJIOTHI, CHJIMKaTa HATpHUs (CUIIMKATHBIN
KJIel), AMCTUITTUPOBAHHAS BOJIA, CTEKJITHHAS MAJI0UKa.

Xoxa padoTsbl

[HonyyeHne KpeMHHMEBOM KHCJIOTHI. B CTakaH HAJIUTh KaHUEIAPCKUW CUJIMKATHBIA KIEH,
HAIOJIOBUHY pa30aBuTh ero Boaou. [lo kamusm g00aBisITH pacTBOP CONSIHOW KHCIIOTHI, MOMEIIHUBAs
pacTBOp CTEKISIHHOW mnanodkoil. [locrme mosiBieHHs omnayieclieHIu (psiOb), KUCIOTY HE J00aBISTH,
nepeMenInBaHue NpeKpaTUTh, MATOYKy OCTaBUTh B pacTBope. Uto Habmoqaere?

Bonpocel u 3a1anus:

1. CocTaBbTe YpaBHEHUS PEaKIUii, XapaKTePUIYIOIIUE 00IIHE CIIOCOOBI MOTyUCHHS:
. KHCJIOPOJICOACPKAIINX KUCIOT (U3 COJIeH)
. 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, CIIMYKH, XJIOpUJ HaTpusl (KpuUCT.), cepHas kucioTa (1:1), mpobupka ¢ Bomaoit (1/3 BBICOTHI),
BJIQKHBII BaTHBIM TAaMIIOH, JIaKMycoBasi Oymara, Jlakmyc (pacTBOp), MEJIHbIE M MarHUeBbIE OIMJIKH,
pacTBop kapOoHaTa HaTpus, okcua meau (I1), HuTpar cepedpa.

Xoa padoTsbl

1. ITonydyeHue cosIHON KUCJAOTHI. B TpoOHpKy MOMECTUTE KPUCTATUIMYECKUN XITOPUI HATPHS
(He Gonee 1 cM mo BBICOTE MPOOHMPKH), 100AaBHTE KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIOTY (CMOYHUTH
COJIb), 3aKPBITh FA300TBOJHON TPYOKOH, KOHEI[ KOTOPOH OMyCTUTh B MPOOUPKY C BOAOW (HE Kacasich
MOBEPXHOCTU BOJbI). B mpoOMpKy Cc BOJOM IperBapUTENIbHO IOMECTHTE HHIAUKATOPHYIO Oymary.
[Tpobupky c BOJOI 3aKkpoiiTe BaTHBIM TaMMOHOM. CMecCh OCTOpPOKHO HarpeBaiite 3-4 muH. YTO
HaOmoaete? Ilocne nM3MeHeHMs 1LBeTa MHAMKATOPHOW Oymaru HarpeBaHue mnpekparute. Ocryaure
IPOOUPKY C KUCIOTOM.

2. U3yuyeHune CBOMCTB COJIAHON KHMCJIOThI. AKKYpaTHO BCTPSXHHUTE IMPOOUPKY C KHCIOTOM,
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 3aKphIBalOT MPOOUPKY € BOJON BaTHBIM TaMIOHOM?

2. [ToueMy n3MeHMIIaCh OKpacKa HHIUKATOPHOU Oymaru?

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

4. Crenaiite BBIBOJ O CIIOCOOHOCTH COJISHOM KHUCIIOTBI pearupoBaTh ¢ MeTaIaMU
pa3IM4HON aKTUBHOCTH.

5. C KakMMM OKCHJAAMH MOYKET pearnpoBaTh COJIIHASI KUCI0Ta?

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 cnoco0bI MOJy4eHUs COJIel MoJIydeHue coJieil peakiueid 00MeHa MeK1y KHUCJI0TOH U
OKCHAOM

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

OOopynoBanme: CIUPTOBKA, CIIMYKH, JA€p)KaTeidb, BOPOHKA, (DUIBTP, CTEKIsSHHAs IajJoyKa,
crakan 50 My, mpobupka, happopoBas vamika, okcuapl Meau (I1), kanbius, Maraus, pacTBOPHI COJSTHOM
Y CEpHOM KHUCIIOT.

Xoa padoTsl

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

Bonpocel u 3a1anus:

BAPHAHT 1

Ha xuBOoTHOBO/IUYECKOH (hepMe coBX03a CPOUHO MOHA00mICs xyopua Meau. [lonyunTe naHHyio
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. [loxyuute
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 crpourtenpHBIN y9acTOK HEOOXOJUM IIEMEHT, COCTABHON YaCThIO KOTOPOTO SIBIISIETCS XJIOPH]T
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 rojonena pe3KO YBEIMYMIOCH YHCIO HECUACTHBIX clydaeB. /[l NpUTOTOBIIEHUS
TUTICOBBIX TIOBSI30K HWCIONB3YIOT THUIC, WM cyibdar xanpius. [lomyduTe MaHHYIO —COJb.
[TpodunbTpyiiTe pacTBOp U BBIACIUTE COJb B CYXOM BHUJIE.

NuxeHnepy-3KOHOMHUCTY pacCUUTaTh, CKOJIBKO CyJb(aTa KaldbIUs MOXXHO TOJYYHTh U3 28 T
OKCHJIa KaJbIIHSI.

BAPHAHT 5

B MenuuuHe B KauyecTBE KPOBEOCTAHABIMBAIOLIETO CPEACTBA MCHOJIB3YIOT XJIOPUJl KaJbLIHUS.
Hcnonb3yercs 3Ta cojib U IPHU BOCIAUTENbHBIX nporeccax. [lomyunte nannyro comns. [Ipodunpsrpyiite
pPacTBOP U BBIJEIHUTE COJIb B CYXOM BHUJIE.

NHxeHnepy-3KOHOMHUCTY PacCUUTaTh, CKOJIBKO XJIOPHAA KajbIlMsg MOXKHO MONYYUTh W3 28 T
OKCHJIa KaJbIIHSI.

IIpakTuyeckas padora Nell

OOHapykeHHe KATHOHOB B PacTBOpe

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

OOopynoBaHme: mITAaTUB, MPOOUPKH, PAacCTBOPBHI HUTpaTa cepedpa, alerara CBMHIA, XJIOpUAA
Oapusi, XJOpHAa aMMOHUS, XJIOpUAa amoMuHus, xiuopuaa xkenesa (II1), cynbdara xxenesa (II), consnoit
KUCJIOTHI, HOJM/1a KK, Cyab(aTa HaTpus, TUIPOKCUAA HATPUs, POAAHUIA Kallusl, CIUPTOBKA, CIUYKH,
JIEPEBSIHHBIN E€PKATENb.

Xox padoTsl

PeareHT — BemecTBO, C MOMOIIBIO KOTOPOIO MOKHO JI0Ka3aTh HaJM4Yue JaHHOTO HOHA B
pactBope. KauecTBeHHas1 peakuys — PeaKIlys, COMPOBOXKIAIOIIANACS SPKO BBIPAXKEHHBIMU MTPU3HAKAMU
(OypHOE BBIZICIICHHE Ta3a, OSBJICHUE XapaKTEPHOTO 3araxa I OKPaCcKH).

s oOHapy)XeHusT KaTHOHOB B pacTBOpE IPOBEIUTE KAuyeCTBEHHBIE PEAKIMH, HCIOIb3Ys
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
Bonpocs! 1 3a1aHuN:

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

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

3. [Ipeanonoxure 0OIACTH MCIOJNL30BAHMS JAHHBIX IIPOLECCOB B HAPOIHOM
XO3SMCTBE.

IIpakTuyeckas padora Nel2

OOHapy:KeHHe AaHHOHOB B pacTBoOpe

IleJsib: MO3HAKOMUTBCS C KAYECTBEHHBIM OIPEe/IEHUEM aHUOHOB B PacTBOpE.

OOopynoBanme: mTaTuB, NPOOUPKHU, PacTBOPbHI XJIOpUAA, Cyib(para, HHUTpaTa, KapOOHara,
Opomuja, noauaa, HUTpaTa cepedpa, xJiopuaa 6apusi, cepHas KUCIO0Ta, COJsTHAsI KMCII0Ta, ME/lb, CIIUYKH,
CIUPTOBKA, JA€pKATEIb AEPEBIHHBIM.

Xoa padoTsbl

PeareHT — BelecTBO, C INOMOIIBIO KOTOPOI'O MOKHO JI0Ka3aTh HaJM4YWe€ JaHHOIO HOHA B
pactBope. KauecTBeHHas1 peakuys — peakiiys, COMPOBOXKIAIOIIAACS SPKO BBIPAXKEHHBIMU ITPU3HAKAMHU
(OypHoOe BblieNIEHUE Ta3a, TOSIBICHUE XapaKTEPHOI0 3araxa Wil OKPacKH).

Ui oOHapy)XeHusT KAaTHOHOB B pacTBOPE IPOBEIUTE KAauyeCTBEHHBbIE PEAaKIMH, HCIOJb3Ys
IpeJI0KEHHbIE peareHThl. Pe3ynbraThl Ha0It01eHNH (IPU3HAKK peaKkluil) 3aNHIINTEe B TaOIUILY.

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 PEAKINI B MOJICKYISIPHOM ¥ HOHHOM BHJIE.

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,
CTEKJISIHHAsI Tajo4yKa, BOPOHKA, (QWIbTP, MPOOHPKH, TUAPOKCUJI HATpHsl, XJOopui Oapus, HUTpAT
cepeodpa.

BBenenue. epporiekc NPUMEHSAIOT AJis JICYeHHUs] OOJBHBIX C TMOHM)XEHHBIM COJIEpP)KaHHEM
reMoryioonHa B KpoBu. OH COCTOMT M3 PACTBOPUMOM CpeIHEH coyir, 00pa30BaHHONW HEPACTBOPUMBIM
OCHOBaHMEM U CHJIbHOW KHCIOTOH. {7 Jydiiero yCBOEHHsI OCHOBHOTO KOMIIOHEHTa OpPraHHU3MOM B
COCTaB JICKapcTBa BBeleHa ackopOuHoBas kuciora (ButamuH C). [IpuMmeHeHne mpernapara pacCyuTaHo
Ha JIJTUTENIbHBIN CPOK.

Bonpocs! u 3a1anus:

1. [Ipoananu3upyiite mnonaydeHHyo wuHpopmaruio. Kakue wHOHBI (KaTHOHBI U
AQHUOHBI) MOT'YT BXOJIUTh B COCTaB 3TOT0 IIpenapara.
2. Kakmne kauecTBeHHBbIE peakUMM HEOOXOJUMO TIPOBECTH [UIsl OMNpEICIICHUS

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.

PesynbTarsl 3aHecute B Tabnully, cienaiiTe BbIBOA O KaUeCTBEHHOM COCTaBE JICKAPCTBEHHOI'O
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
KOHII.), paCTBOPBI a30THOM KUCIIOTHI, XJI0pua Oapusi, HUTparta cepeOpa, AMCTUIIIIMPOBAHHAs BOJIA, BECHI,
pa3HOBECHI, 00pa3Ibl TOYBHI.

Xox padoTsI

M30bITOK pacTBOPEHHBIX B IIOYBE COJiel (3aCONEHHOCTh), CHID)KAET €€ IJI0J0pOJIUE.
3aCOICHHOCTb ONpeAeNseTCs XJIOPHIaMi HaTpusl, MarHUs, Kalblius, KapOOHATOM M CyJIb(haTOM HATPHsL.

1. O6napyxenue kapoonaroB B mouse. K mpoOe mouBbl 100aBbTe HECKOJbKO Karenb 10 %-
HOU coJisiHOM KHcnoThl. Eciiu mouBa coJepHUT KapOOHAT-UOH, TO MOJ ACHCTBUEM KHCIOThI HaYHETCS
Bbl/IeJIeHHE yriiekucioro rasa. Ilousa kak Obl “Bckumnaer”. IlouBbl, BCKuMarolye OT pa30aBIeHHOMN
COJISTHOM KHCJIOTBI, OTHOCAT K KapOOHAaTHBIM. IHTEeHCUBHOCTH 00pa30BaHus yIriIeKUCIOro rasa (OypHoe,
cpenHee, cinaboe) JaeT IMpelBApUTENIbHYI0 KOJMYECTBEHHYIO OLIEHKY COJepKaHusi KapOoHaT-HOHa B
HOYBe.

2. O6Hapy:keHHe HAJIMYUS XJOPHUIOB B MouBe. [[0Ar0TOBBTE BOAHYIO BBHITSKKY IMOYBHI. J[iis
3TOr0 TMOMECTUTE 25 T MOYBBl B KOHMYECKYIO KojOy, mo6aBbre 50 MJI JUCTUILTUPOBAHHOM BOJBI.
B36onraiite comepkumoe KonObl, maiTte oTcTosithess 5 — 10 mumH. Eme pa3 B30osraiite u mocie
oTcTauBaHus MpopmibTpyiite. OTneiite B mpoOUPKY 5 MIJI TOYBEHHON BBITSKKHU, 100aBbTE€ HECKOIBKO
Kamenb pa30aBiIeHHOW a30THOM kucioThl. [lo karmusim mobaBisiite pacTBOp HUTparta cepebpa. Ecmum
XJIOpU/BI TPHUCYTCTBYIOT, TO oOpasyercss Oenblil XJombeBUIHBIN ocagok. Ecmm ocamok xoporio
pa3Iu4uM, TO COJIEp’KaHHE€ XJIOPUAOB COCTaBIS€T JIE€CAThIE JOJHM IPOLEHTA, €CIU PacTBOp JIHILIb
MYTHEET (TepsieT MPO3pPavyHOCTh), TO COAEPIKAHNUE XJIOPUI-MOHOB COCTABIISIET COTHIE U THICAYHBIE JIOJIH
MPOLIEHTA.

3. O6napyxenue cyiabdaroB. K 5 M1 MOUYBEHHON BBITSKKM NPUIEUTE HECKOJIBKO Karelb
KOHIEHTPUPOBAHHOMN COJSTHOW KHUCIOTHI M 3 MJI pacTBopa xJyiopunaa Oapus. Eciu pactBop comepx ut
Cynb(aT-uOHbl, TO TMOSABJIsAETCA OeNblii TOHKOAUCIEPCHBIM (MONOYHBIN) ocagmok. O KOHIEHTpaLuu
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-)KEITOH OKpacke




m1aMeHd. HUXpoMoByr0 NMpOBOJIOKY MPOKAJIMBAIOT B INIAMEHHM CIIUPTOBKM 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 BellleCTB

Heab: 0000mUTh 3HAHUS O XUMHUYECKMX CBOMCTBAaxX KHCJIOT, COJICH, OCHOBaAaHWUH M OKCHJIOB,
YCTAaHOBUTH T€HETHUECKYIO CBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUN

Xoxa padoTsbl

BoITSHYTB KpeOuii.

[TonoOpaTh peakTUBHI IJIs1 TPOBEACHUS ITPEBPAILICHUA.

DKCMEPUMEHTAIBHO U3YUYNUTh XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX COCTUHEHUH.

OdopmuTts pabdory.

CnenaiiTe BBIBOJI O XMMHUYECKUX CBOMCTBAX BaIlEro Kjacca BEIIECTB.

BAPHAHT 1

O0opynoBaHme: MTATUB, IPOOUPKU, CTEKIISTHHAS TPYOOUKa, BOJIA, COJISTHAS KHCIIOTA, THIPOKCH]T
KaJIbIIMS, YTJICKUCIIBIN Ta3, OKCU Kaiblus, okcua meau (I1), nepkarens, 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
kucnora, cynsdpar meau (1), ruapokcu kanpuus, KapOOHAT HATPUS, CIIMYKH, CIUPTOBKA, AEPEBSIHHBIHN
JieprKaTellb, ITaTUB, IPOOUPKU

3amaHue: MPOBEIUTE OMBITHI:

. JeiicTBre menoyen Ha UHAUKATOPBI.

. Heiirpanuzanus HepacTBOPUMOTrO U paCTBOPUMOI0 OCHOBAHUSI KMCIOTOM.

. B3anmopneincTBre pacTBOPOB COJIEM M OCHOBAaHUM, PE3yJbTaTOM KOTOPOIO 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 OCHOBAHMS.

. B3auMozeiicTBruE KUCIOTBI ¢ METAUIOM.

. B3anMoneicTBre KUCIOTHI C COJBIO C BBIICICHHEM B OJHOM Cly4ae ra3a H
BBIINIAJICHUEM OCAJIKa B APYTOM CIIydae.
BAPUHAHT 4

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

. B3anmoneiicTBre aMpOTEpHOro OKCUIA C KUCIOTON U IIEJI0YBIO.

. [Tony4yenne am(oTEpHOro THAPOKCUAA.

. B3aumoneiictBue aMmpoTepHOro ruIpoKCua ¢ KUCIOTOM U IIET0UbI0.
BAPHAHT 5

OoopynoBanme: cynsdar meau (II), xxeneszo, ruAPOKCUA HATPUS, KapOOHAT HATPUS, TUIPOKCUT
KaJIBIIMS, COJISTHASI KMCIIOTa, XJIOpU Oapus, cepHasi KUCIIOTa, MPOOUPKH, IITATHB.
3anaHme: 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 NPaKTUYECKUE HABBIKK U 00OOIIUTH 3HAHUS 110 HEOPTaHUYECKOW XMMHUHU.

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
Oapusi, cepHas kuciorta, xjopun xenesa (I111), kapbonat HaTpus.

Hcnonb3ys BbIIaHHBIE BELIECTBA, TOJIYUUTE:

. Tpu ocazika: 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, GeHondTaICHH.
DKCTIEPUMEHTAIBHBIM ITYTEM OCYIIECTBUTE IMPEBPAICHUS:

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

Ipunoxenne Nel
IIpakTuyeckas padora
«Omnpenesnenne KapOOHATHOI )KECTKOCTH BOAbI»

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 koTOpoil pacTBOpEeHBI CONM KaibIMs W MarHusi, o0jasaeT ocoObIM CBONCTBOM —
KECTKOCThI0. JKecTkas Bojia 00pa3yeT IIOTHBIE CJIOM HAKHUIKM HAa BHYTPEHHHUX CTEHKAaX MapOBBIX KOTIIOB
U KUMSATHIBHUKOB; B HEW IJIOXO Pa3BapUBAIOTCS MUIIEBBIC MPOAYKTHI; IPH MBIThE PYK B KECTKOU BOJE
pacxonyeTcss MHOTO MbUIa. KOJIMYECTBEHHO 3JKECTKOCTh BOJBI BBIPAKAIOT YHCIOM MIJLTUMOJICH
SKBHBAJIEHTOB HOHOB KalbIlMs M MarHms, cojepxkamuxcsa B 1 1. 1 Mmons (3kB.Mg>") cooTBeTcTBYeT
12,16 mr; 1 mmomp (3kB. Ca **) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAQUEHHS JKECTKOCTH pa3IM4aroT
CJIETYIOIINE TUIIBI BOJBIL:

a) O4YeHb MArkas — Mexee 1,5 Mmoib (3kB.) / 11

0) msarkas — 1,5 -3,0 Mmmonb (9kB.) / 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 Mmmoub (3kB.) / 11

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

Eciu B Bosie Hapsmy ¢ wonamu Ca’* m Mg®" npucyrcrBytor monst HCOj, To mpu

KUTSYCHUH €€ JKECTKOCTh YMEHBINAETCA. IJTO OOYCIOBJICHO pa3pymIeHHEM KHCIBIX COJIeH |
BBITA/IEHUEM B 0CaJJ0K MaJIOPACTBOPUMBIX KapOOHATOB.
Kectkocth, 00YCIOBICHHAS COJEPKAHHEM THIAPOKApOOHATOB KajlbIlMsg W MarHwus,

Has3bIBaeTcsi kapOoHaTHo (K, ). E€ ompenensitor TUTpoBaHHEM BOJbI PACTBOPOM XJIOPOBOAOPOIHOM
KHUCTIOTHI:
Ca(HCO,), + 2HCl—CaCl, + 2CO, T+ 2H,0
B kadecTBe MHAMKATOPA UCIIONH3YETCS METUIIOBBIN OpPaHKEBBIH.
XKectkocTh, 00yCIIOBICHHAs! MPUCYTCTBUEM B BOJIE XJIOPUIOB, CYNIb()ATOB M JPYTUX COJEH
MarHus 1 Kajablus (KpoMe TUAPOKapOOHATOB), Ha3blBaeTcss HekapOoHaTtHOU (K ;). OOmmias ecTkocTh



BOJBI IIpeAcTaBisieT coboit cymmy XK . + XK, . E€ MOKHO onpenenuTs TUTPOBaHUEM BOJbI CIIUPTOBBIM
pacTBOPOM HEHTPAIBHOTO MbLIA, HAIPUMEP AETCKOTO (METOA OCAAUTEIbHOIO TUTPOBAHUS):
Ca(Cl, +2C,;H,;COONa— (C,H,,COO0O), Cal + 2NaCl

KoHnen peaknuy ycTaHaBIMBAaIOT MO OOpPa30BAaHUIO YCTOWYMBOW IICHBI, TMOSBISIONICHCS TMPHU
BCTPSIXUBAHUU THUTPYeMOH BOJbL. lIpeaBapuTenbHO TPOBOAST aAHAINW3 HECKOJBKUX ATAIOHHBIX
pPacTBOPOB, COJIEPXKALIUX U3BECTHOE KOJIMYECTBO KATUOHOB KAJIbLIUA.

Vkazanus no nposedenuto sxcnepumenmanbHou pabomul

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomecTrTe B KOHMYECKYIO KOJIOY 00BbEMOM 250 M1 mpoOy peyHON WIIM BOJOTIPOBOIHOM BOIBI
o0sémom 100 mu. IlpuGaBbTe 2 — 3 Kamim pacTBopa metusioBoro opanxkeBoro (0,02%) u tutpyiite
npody 0,1 M pacTBOpoM XJIOPOBOAOPOAHOM KUCIOTHI J0 MEPEX0/Ia KENTOH OKPACKH B HEHCUE3AIOIYIO
0JIeTHO-PO30BYIO.

Paccunraiite kapOOHATHYIO KECTKOCTH BOABI IO (popmyie:

*c

}KK = VHCI

HEl vmonb (9KB.) /11,
VH20

rae  C,., - HOpMaibHas KoHueHTpauus pactsopa HCI; VHZO— 00BbeM BOIBI, B3ATHIA IS

a”anu3a, 1; V ., - 00beM pactopa HCl, 3aTpaueHHblil Ha TUTpOBaHKE, MIL.

Hpuiioxenne Ne2

IIpakTnyeckas padora
«Omnpenesienue coepxxanud kese3a (II) B pactBope».
Conepxanue coneir xene3a (II) B nuTheBOH BOJAE MOXKHO ONPEAEIUTH HE TOJIBKO
KaYeCTBEHHO (C IOMOIIBI0O KPAacHOM KpOBSHOHM COJHM), HO U KOJWYECTBEHHO, HAIpPUMEp, METOJO0M

JUXPOMAaToOMeTpuu. MeToJl IuXpOMaTOMETPUM OCHOBAH HAa OKUCIIMTENBHBIX CBOMCTBAX MOHOB CrEOg_
BOCCTaHaBJINBAThCA 10 KaTUOHOB Cr * .
. .
Cr,02 + 14H"+ 6¢=2Cr’" + 7TH,0
Y100BI OIPECACIINTb TOUKY SKBUBAJICHTHOCTH, ITOJIB3YIOTCA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIMHA
HHJAUKATOpaMu, U3BMCHAIOINIUMHU OKPACKY B IPUCYTCTBUU H30BITKA AUXPOMAT-UOHOB.

Ikcnepumenmanvras 3aoaya Nel. IIpuroroBieHne THTPOBAaHHOTO PaCTBOPA AUXPOMATA KaJIUs.
ITomectute B6rOKC1,2 TK,Cr,O , ¥ B3BeCchTe OIOKC C CONBIO HA aHATMTUYECKUX Becax (MOXKHO

UCIIOJIb30BaTh IIKOJIbHBIE OOBIYHBIE BeChI). [lepechinbTe quxpomar Kanus U3 Or0kca B MEPHYIO KOJIOY Ha
250 M1 ¥ BHOBB B3BeChbTe OIOKC Ha aHanuTHueckux Becax. Ilo pasnoctu onpenenute maccy K,Cr,O , B

mepHoil konbGe. Ilpuneiire B xondy 100 — 150 Ma IUCTHIUIMPOBAHHOW BOJBI M PACTBOPHUTE COJb.
Hoseaute 00bEM pacTBOpa J0 METKHU, 3aKpOiTe KO0y MpoOKoi u nepemernaiite pactBop. Paccunraiite
HOPMAaJIbHYIO KOHLIEHTPALUIO U TUTP IPUTOTOBIEHHOTO pacTBOpa IUXpoMara Kajusl.
Oxcnepumenmanvuas 3adaua Nel. OrnpejeneHue KoHIEHTpanuu uoHOB >kene3a (II) B
nutbeBoil Bone. Pemenue: Ilomecture B 3 koHmdeckue konObl Ha 250 mut mo 20 My aHamU3UpPyeMoi
Bozbl. [IpubaBpTe B Kaxayto konlOy 30 ma pactBopa HCl (1:1), 5 mu pactBopa gochopHOi KUCHAOTHI
(85%-noro) u 6 — 8 xanmens wunHgukatopa (0,1 1 gudeHumamuHa pacTtBOpsIoT B 50 M
KOHIICHTPUPOBAHHOU cepHOM KUCTOTHI). [lepemeniaiiTe pacTBOp B OJTHOM U3 KOJIO ¥ MEIJICHHO TUTPYHTE
ero pactBopoM K,Cr,O , npu HenpepbIBHOM nepemeinnBaniy. Kak ToNBKO 3e1eHas OKpacka pacTBopa B
KoJ0e, o0ycnoBieHHas noHamu sxenesa (II), craneT cepo-3eiaeHOM, YMEHBIIUTE CKOPOCTh TUTPOBAHUA.
ITpubasnsiire pactsop K,Cr,0,no onHoii kamiae. B Todyke 5KBHBAaJIEHTHOCTH OKpacka pacTBOpa

CTaHOBHUTCS CHHE-(PHOIETOBON. AHAJIOIMYHO MMepeMelaiiTe U OTTUTPYHTE pacTBOPHI B ABYX JIPYIHX
konbax. Ilo pesynpTaTam Tpex TUTPOBAHMUU paccuuTaiiTe cpeiaHee 3HaueHHe OObEMa pacTBopa
JUXpomara Kalus, 3aTpauyeHHOro Ha TUTpoBaHue. PaccuuTaiiTe KOHIEHTpALMIO JKeje3a B
aHAJIM3UPYEMOM PacTBOPE.
HopManbHyr0 KOHLIIEHTPALMIO ¢ BELECTBA B AHAJIM3UPYEMOM PACTBOPE MOKHO PACCUUTATh IO
_ Vs

OopMVIJIC: C s
dopmy >



rae V — oObeM B3sTOM U1 aHanu3a npoObl; V- 00bEM TUTPOBAHHOIO PAacTBOpa pearcHTa,
3aTpadyeHHbI Ha TUTPOBAHUE MPOOBI; ¢, - HOPMaAJIbHASI KOHLIEHTPALUS TUTPOBAHHOT'O PaCcTBOPA.
KoHuenTpanuo pacTBopa MOKHO TakK€ BBIpaXaTb TUTPOM. THUTp MOKa3bpIBa€T Maccy
BelllecTBa B rpamMax B | mu pactBopa. CBsA3b MEXKIYy HOPMAIbHOM KOHUEHTpAaMEd U TUTPOM T
c*M,
1000
rane M ,- MonsdpHas Macca 5SKBUBAJIEHTA, paBHAas IPOU3BEICHHUIO MOJSIPHOM Macchl Ha
HKBHUBAJICHT.
[IpenenpHO AomycTUMas KOHIEHTpALMsl HOHOB jKeje3a B MUThEBOM BOJE COCTaBIsIeT | MI/i.
MoHO cienath BBIBOJA O 0€301MaCHOCTH HCCIIEJOBAHHONW MTUTHEBOM BOBI ISl 3I0POBbBSI YEIIOBEKA.

pacTBopa BbIpakaercsi ypaBHeHuem: 1 =
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