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I. IMosicHuTeIBLHAS 3aNIMCKA

[TporpaMMa BHEYpPOYHOH AEATENBHOCTH OOIICHHTEIUIEKTYaJbHOW HANpPaBICHHOCTH I10
XUMHH «ODKCIEpUMEHTaIbHAs XUMUs» (Hajnee, Kypc) paspaboraHa Uil ydyamuxcs 9 KIaccos,
SBISICTCA  JIONIOJHEHHWEM U TPOJOIDKEHHWEM Kypca XUMHH Uil JIeTe C  0COOBIMH
00pa30oBaTeIbHBIMU MOTPEOHOCTSIMM, T€X, Y KOO HMHTEpeC K IpPEeIMETy BBIXOJUT 3a pPaMKU
yu4eOHON N1eATeNbHOCTU. B CBA3M ¢ 3TUM 3aHATHS Kypca 10 3TOW NMporpaMMme IOMOTYT PElIUTh
CIIEYIOILNE 3aJa4H:

* YKPENUTH MOJIOKUTEIbHYI0O MOTUBAIUIO YYEOBI B IIIKOJIE;

* PaCIIUPUTH 3HAHUS 00 OKPYXKAIOLIEM MUDE;

* JIOMOJHUTH Kypc XuMuu 8-9 kiacca;

* Hay4UTb IPAMOTHO U 6€30I1aCHO 0OpaIaThCsl C BEIECTBAMHU.

Kaxnoe 3aHsTHE CBA3aHO C OBJAJCHHEM KaKOrO-THOO TPAKTHYECKOTO HaBbIKa
Oe30macHOi paboThl ¢ BEIIECTBOM M IPUOOPETEHUEM HOBBIX IOJE3HBIX CBEAECHUI O BELIECTBAX.
UYewm panblie pedsaTa BOWIYT B OTPOMHBIN yBIEKATEIbHBIA MUP XUMHUH, TEM OBICTPEE OHU CMOTYT
CTaTb CAMOCTOATEIbHBIMU, WHUIMATUBHBIMU, TBOPYECKMMM JIMYHOCTSAMHU. B coBpeMeHHBIX
yclIoBUsAX OOBEM 3HAHMHW pPE3KO M OBICTPO BO3pACTAaeT, MOAITOMY HEOOXOIUMO IPHUBHUBATH
ydJaluMcsi yMEHHE CaMOCTOSITENIBHO IIONOJIHATH 3HAHMs, OPHUEHTUPOBATbCA B IOTOKE
uH(popMaluu, MoOyXJ1aTh UHTEPEC U MPUBBIUKY K IOCTOSIHHOMY pacUIMpeHHUI0 Kpyrosopa. Bee
3TO B OOJIBLION Mepe OTHOCUTCS U K XMMUYECKOMY 00pa30BaHMIO JIETEH.

Ha 3ansTHsx kypca B CBOOOZHOM OOIIEHHH C Y4YUTENEM, B OOMEHE MHEHHUSMH C
OJIHOKJIACCHUKaMH B XOJ€ KOJUIEKTHBHBIX IUCKYCCHH 3HAHUSA YYaIUXCS PACIIUPSIOTCS U
yrayOsiFOTCSl, BOSHUKAET MHTEPEC K TBOPUECKOW HCCIIEOBATEIbCKOM paboTe M NMpaKTUYECKUM
3aHATHSAM 10 XUMUHU.

Takast pabora co3maer OoOJbIIME BO3MOXKHOCTU JJIsi (POPMHUPOBAHUS MEKIPEAMETHBIX
cBsizel, 0COOCHHO ¢ (DU3MKOH, sKoJoruel, reorpadueil u Ouoioruel, B pa3BUTHH KOTOPBIX
OTPOMHAsE pPOJb TPHHAMICKAT XUMHH. OITO CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS.

Jlannas mnporpamMma ImpeaycMaTpuUBAaeT MpPOBEAEHHE MPAKTUYECKUX padboT |
DKCIEPUMEHTOB, PpEUICHHE 3a/lad, H3Yy4YEHHE TEOPETUYECKUX OCHOB XHUMHUU M DJKOJOTHH,
MCCJIEI0BATENbCKOM U MPOEKTHON PabOThI, MPOBEACHUE TUCKYCCH, CO3/IaHHE TTPE3CHTAITHI.

TeopeTnueckne 3HaHUS U IPAKTUYECKNUE HABBIKH, TIOJYyYEHHBIEC HA 3aHATUAX KPYXKKa, JUIs
MHOTUX pPeO0AT MOTyT OKa3aTbCid 3HAUUTEIbHO Oojiee IIMPOKUMH, TJIyOOKMMH U
pa3sHOOOpa3HBIMU, YeM HPEeAyCMOTPEHHBIE TporpaMMoii. OOBICHSETCS 3TO TEM, YTO JUIS MHOTHX
peodsT MHTEpeC K XMMHM HE OrpaHMYMBAETCs 3aHATHSAMU B OOBEIMHEHMM, a MPOJOJIKAETCS B
BUJIE CAMOCTOSTEILHOM pPabOTHI AOMA.

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

Ienau:
* (opMHpoBaHHE MMO3HABATEIHLHOTO MHTEpPECAa K XUMUH, NUCHUIUIMHAM €CTECTBEHHOHAYYHOTO
LUKJIa;
* [IOATOTOBKA K MPOJIOJKEHUIO 00pa30BaHMsI U OCO3HaHHOMY BBIOOpY mpodeccuu;

3aoauu:

*  COBEpLICHCTBOBATh HaBBIKW XUMHUUYECKOTO dKCIIEPUMEHTA;

* [OATOTOBUTH yYAIIUXCS K IPAKTHUUECKOH 1eATEIbHOCTH;

* CcOo3JaTh YCJIOBHUS JUISl COBEPILEHCTBOBAHUS pabOThI C KOMIIBIOTEPOM, MOHMCKA
HE00X0AMMOMMH(OpMAIH, TOATOTOBKU MPE3eHTALUH], 3aIIUTHl CBOUX paloT.

*  pa3BUTh TBOPUYECKYIO AKTUBHOCTb, MHUIIMATHUBY U CAMOCTOSITEIbHOCTh Y4allluXCsl;

* cdopMHpOBATh O3UTUBHBINA OCO3HAHHBIN BBIOOP Mpodeccuu;

*  pa3BHUBaTh [N03HABATEJIbHBIE NHTEPECH] U TBOPUYECKHE CIIOCOOHOCTH;

* (opMHUPOBATh HAYUHYIO KAPTUHY MHpa.

IInanupyemble pe3yabTaThl:

®opMHUPOBaHUE TUYHBIX KAUeCTB 00YJaIOLINXCH,
dopmMupoBaHUE MOJOKUTENBHON aTMOc(hepbl BHYTPU KJIACCHOTO KOJJIEKTHBA,

DopMHUPOBAHUE Y YYaAIIMXCS YMEHHS BUAETh U MOHUMATh LEHHOCTh OOpa30BaHUs, 3HAYUMOCTb
XUMHUYECKOTO 3HAHMSA IS KaXKAOro 4YelioBeKa HE3aBHCHUMO OT €ero mpodeccnoHalbHOM
JIeATEeIbHOCTH.



° q)OpMI/IpOBaHI/Ie Yy ydamuxcs HeJIO0CTHOro mpeacTraBJICHHUA O MUPC U pOJIM XMMHU B CO3AaHUU
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUPA; YMEHUS OOBICHITh OOBEKTHl U MPOLECCHI
OKpYKalolllel NeMCTBUTENBbHOCTH: MPUPOIHOM, COLMAILHOM, KYJIbTYPHOW, TEXHUYECKON CpEbl,
HCIOJIB3Y IJId 3TOTO XUMUUYCCKHUEC 3HAHUA.

e [IpuoOperenue oOy4yarOUMMHCS ONBITa Pa3HOOOpPA3HOM  JAEATENBbHOCTH, T[O3HAHUS U
CaMOIIO3HaHUA; KIIFOYCBBIX HABBIKOB, MMCIOIINX YHUBCPCAJIBHOC 3HAUYCHUC MJIS PA3JIMYHBIX
BHUJIOB JIESITEIBHOCTH: pEUIeHUs Ipo0aeM, MPUHITUS PELIeHU, TONCKa, aHalIu3a U 00paboTKU
UHPOPMAIIUK, COTPYAHUYECTBA, OE30MaCHOr0 OOpaIleHUs] C BEIIECTBAMH B IIOBCEAHEBHOM
YKU3HU.

Cucrema OLeHKH J0CTHKEHUI 00y4yaromuxcs:
®  YCIICIIHOE BBIMOJIHEHUE TECTOBBIX, CAMOCTOSATENILHBIX, TBOPYECKUX paboT;
®  y4yacTHe B PA3JIMYHBIX KOHKYpPCaX, OJIMMIIMAAAX, COPEBHOBAHMSIX,
®  AKTHUBHOCTb B IIPOEKTAX BO BHEYPOUHOH JEATEIBHOCTH.

I1. O0mas xapakTepucTHKA Kypca BHEYPOUYHOM 1eATeJIbHOCTH

JlaHHbIll KypcC HaIlpaBJIeH Ha YAOBJIETBOPEHHUE IO3HABATEIbHBIX MHTEpecOB ywammxcsa. Kypc
MO3BOJIMT YYaIIMMCSl PACHIMPUTHh CBOM 3HAHHWA B XMMHH Ha ypOBHE, HE TPeOyOIIeM CIenHaTbHOM
HOJArOTOBKU IO MpeaMeTy. YUYEHUKH MPHOOPETYT MPaKTUUYECKUE YMEHHsI U HaBbIKH, HEOOXOAUMBIE B
KU3HU HE TOJIBKO XHMMHKY, HO U KaxjaoMmy 4denoBeky. IIpennaraemslii kypc BKiIrO4aeT marepuan o0
UCIIOJIb30BAaHUM XMMHUYECKUX BEIECTB B OBITY, B IOBCEAHEBHOM KU3HU YEIIOBEKA.

Conepxanne Kypca 3HAKOMHT YYalIUXCS C MHPOM OBITOBOM XHMMHH, C XapaKTEPUCTHKON
BEILIECTB, OKPY)KAIOLIMX HAC B OBITY, MpaBWJIaMU 0€30MacHOr0 OOpallleHusl C BEIIeCTBaMH OBITOBOI
xuMun. KpoMe TOro naHHBIM Kypc BHEYPOYHOM JEATEIBHOCTH IPEAYCMAaTPUBAET JKOJOTHUYECKYIO
HalpaBJI€HHOCTh XUMHUYECKOro 0Opa30BaHUs, IMpelycMaTpUBaeT O3HAKOMJICHME YydYalluXcs C
XUMHYECKMMHU aClIeKTaMU COBPEMEHHOU SKOJIOTMH U HKOJIOTHYECKUX MPOOIEM.

XUMHUECKUE 3HAHUS HEOOXOJUMBI KaXJOMY YEJIOBEKY, OHH OIpEeNesioT pallOHAIbHOEe
MIOBE/JICHUE YEJIOBEKA B OKPYKAIOILIEH Cpelie, MOBCEHEBHOM JKU3HU, € C KAXK/bIM I'0JIOM BO3pPacTaeT
posib OEpeX HOro OTHOILIEHMs 4YellOBeKa K CBOEMY 3/I0pPOBBIO, 3J0POBBIO OKPYKAIOIIMX, MPHUPOJE.
JlanHbIil Kypc pa3BUBae€T MHTEpPEC K XUMHUHU, aHAIUTUYECKUE CIIOCOOHOCTH ydalIuXcs, paclIupsieT Ux
KpYrozop, GopMHpYyeT HayuHOE€ MUPOBO33PEHUE.

IIpakTHueckass HampaBICHHOCTb TEM JENAET JAHHBIM KypC OYEHb AKTyalbHbIM, IO3BOJISET
pacuIMpUTh U yriyOuTh NPAaKTUYECKOE TPUMEHEHHE MOMYYSHHBIX YYAIIUMUCS TEOPETUYECKUX 3HAHUM
no xumuu. Kypc opHeHTHpOBaH Ha pa3BUTHE JHOOO3HATEIBHOCTH W HHTEpeca K XHMMHH, Ha
COBEpPILEHCTBOBAaHME YMEHUH yJalIUXcsl 00pallaThCs ¢ BEIIECTBAMH, BCTPEUYAIOIIUMHUCS B OBITY.

Pabouass mnporpamma Kypca BHEYpPOUHOH JESATEIBHOCTH «DKCIEPUMECHTAIbHAS — XHMHS)
npeHa3HayeHa JUIs yJaluxcss 9 KiaccoB OCHOBHOM IIKOIbI M paccuuTaHa Ha 34 B ron (1 gac B
HEJIEIIO).

OcHOBHBIMH (pOPpMaAMM OPraHU3ALUHU YI€OHO-TI03HABATEbHON I€ATEIIbHOCTH YUAIIUXCSl SABISIOTCS:
e mpakTUyeckas padora,

HKCIIEPUMEHTAJIbHBIE OTIBITHI,

urpa,

peleHre HeCTaHAapTHBIX 3a7ay;

y4JacTHe B XMMUYECKHX OJMMITNA/IaX, KOHKYpPCax, KOH(pEpeHIUsIX

caMmocTosiTeNbHas padora,

paboTa B mapax, B rpymnnax,

TBOpUYECKHE MPAKTUUECKHE PaOOTHI.

Metoab! 00yueHus:
® TIPAKTHYECKHUE PAOOTHI,
CJIOBECHBIN (YpOK-paccykeHue),
UTPOBOH (POJICBBIE UTPHI),
YaCTUYHO ITOMCKOBBIHN, NCCIEIOBATEILCKHUHT,
00BSACHUTENIbHO-UIUTIOCTPATUBHBIMH.

Me)KﬂpeIIMeTHbIe CBHA3M KypCa TECHO CBiA3aHblI C IMpEeAMECTaMH CCTCCTBCHHOI'0 IHUKIIa



UHPOPMATUKOIA.

III. Onucanue MecTa Kypca BHEYpPOYHOM AeATEJILHOCTH

Kypc «DOkcnepuMeHTanpHas XUMHUS» pean3yeT OOIIEMHTEIUIEKTYyalbHOE HaIpaBICHUE
BHEYpPOUHOI aesrenbHOCTU. [IporpaMMa BHEYpOUYHOH IEATENIBHOCTH peanu3yercs B koiaudectse 34
4YacoB (0IMHAKAAEMUYECKHUN Yac B HEJEIIIO).

IV. Onucanue HeHHOCTHBIX OPMEHTHPOB CO/IeP:KaHUs Kypca

BHeypouHast 1eATeNbHOCTD 10 XMMHUU MMEET O0JbIIoe 00pa30BaTeIbHOE M BOCHUTATEIBHOE
3HAa4YCHUC. BHaI[eHI/IC XUMHUYCCKUM A3bIKOM, 3HAHUAMH, I[MOHHMMAHUC XUMHYCCKUX IPOLECCOB H
SBJICHUI T1O3BOJsIET (OPMHPOBATH IPABWIBHOE OTHOLICHHWE K SBJICHHSAM U IIpoleccam,
npoucxondmuM B npupone. [lostomy Tak BaxHO CHOPMHUPOBATH HHTEPEC K BHEYPOUHOM
JESATEIIbHOCTH Y 00YJarOIINXCsl, KOTOPBIA CTAaHET OCHOBOU JIJISl BBISIBIICHUSI M Pa3BUTHSI XUMHUYECKHX
CHOCOOHOCTEH ydammxcsi, CHoCOOHOCTH K CaMOOOpPa30BaHHIO.

Ycnemmoe PCIICHUC IMPAKTHUYCCKUX 3aa4 OKa3bIBACT BJIMAHHUC HAa 5MOLHWOHAJILHO-BOJICBYIO
cepy JMYHOCTH YyYalIUXCs, Pa3BUBAaCT HMX BOJI W HACTOMYMBOCTh, YMEHHE IPEO0JIEBAThH
TPYIHOCTH, HCIIBITHIBATh YJIOBJIETBOPEHHE OT PE3YJIbTATOB HHTEIUICKTYAILHOTO TPY/a.

JlaHHBIH KypC CIIOCOOCTBYET PAa3BUTHIO BHUMAaHHS, BOOOpaKeHUs, HAOIIOAATEILHOCTH,
NaMsATH, BOJIM, aKKypaTHOCTH, YMEHHUS OBICTPO CUUTaTh, NPUMEHSATh CBOM 3HAHMS Ha IPAKTHKE,
pUOOpEeTaTh HABBIKUHECTAHAAPTHOTO MBIIIUICHHSL.

Ha 3anaTuax BHEypouHOHl neATenbHOCTH «OKCIEpPUMEHTaJIbHAs XHUMHUS» OOydarouiuecs
JIONIOJIHAT CBOM 3HAHUS MO XWUMHH, IOBBICAT CBOW YPOBEHb TEOPETUYECKOW M HKCIIEPUMEHTAIBLHON
NOJArOTOBKU. 3aHATUS MpU3BaHbl MNPOOYAUTh Yy YyYalMXCid MHTEPEC K XUMHYECKOM HayKH,
CTUMYJIMPOBAaTh JajlbHEilliee M3y4eHHe XHMHH. XHUMUYECKHE 3HaHUs, CQHOPMHUPOBAHHBIE Ha
BHCYPOYHBIX 3aHATUAX, IIOMOT'YT O6y‘~IaIOHII/IMC$I B IMOATOTOBKC K 3K3aMCHY 110 XUMHU U B I[aﬂbHeﬁmeM
OCO3HaHHO BBIOpATh HaNpaBJIeHNUE MPOPHUIBLHOIO O0YUEHHUS.

V. Pe3yibTaThl 0CBOEHHUSI KYPCa BHEYPOUHOI eI TeIbHOCTH

Jluunocmuwie YY/I:

YMeHue BECTH JUajior Ha OCHOBE PaBHOIIPABHBIX OTHOILIEHUI M B3aUMHOTO YBa)KCHHS;

YMeHue KOHCTPYKTHUBHO pa3peliaTh KOHQIUKTHI;

YCTOWUYNBBIM MMO3HABATENbHBI HMHTEPEC M CTAHOBIEHHWE CMbICIooOpasyromei (yHKIuu
MO3HABATEJIbHOIO MOTHBA;

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

Pecynamuenvie YY/[:

Can4aroT cBOM crtoco0 AEHCTBHUS C DTAIIOHOM;

CnuyaroT crmoco0d W pe3ynbTaT CBOMX JIEHCTBUU C 3aJaHHBIM 3TaJOHOM, OOHAPYXKHUBAIOT
OTKJIOHEHHMS W OTJIHYMS OT STAJIOHA;

BHoOCSAT KOppEKTUBBI U JOTIOJHEHHUS B COCTABIEHHBIE TIAHBI;

BHOCAT KOPpEKTUBHI U IOTIOJHEHUS B CIIOCOO CBOMX JCHCTBUI B CIy4dae PacXOKJIEHHUS dTAJIOHA,
peaNbHOrO IEUCTBUS U €ro MPOIYKTa;

BpiensoT U OCO3HAIOT TO, YTO YXE€ YCBOCHO W YTO €II€ MOMJIECKUT YCBOCHHUIO, OCO3HAIOT
KaueCTBO U YPOBEHb YCBOEHUS;

OCO03HAIOT Ka4eCTBO M YPOBEHb YCBOCHHS;

OLeHUBaOT AOCTUTHYTBIA PE3YJIbTAT;

OnpenensroT Mocaea0BaTEIbHOCTh IPOMEXKYTOUYHBIX IIEJIEH C yU€TOM KOHEYHOTO PE3yJIbTarTa;

CocCTaBIISIIOT IJIAaH M IIOCJIEA0BATEILHOCTD JICHCTBHUI;

CraBsaT y4eOHYIO 3a7a9y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO W YCBOEHO, M TOTO,
YTO eIll¢ HEU3BECTHO

Ilo3nasamenvuvie YY/I:

BrIensitoT KoTu4ecTBEHHBIE XapaKTePUCTUKH O0BEKTOB, 3a/IaHHBIE CIIOBAMH;

BoccranasnuBaror MPEIMETHYIO CHUTYaIHUIO, OIIMCAaHHYIO B 3ajade, IIyTeM
nepedOpMyITUPOBaHHUS, YIPOIICHHOTO TMepecka3a TEKCTa, C BBIACICHHEM TOJIBKO CYIIECTBEHHOW IS



peleHus 3a1a4u HHPOPMaLIUY;
Briaensitor 06001eHHBIN CMBICT U (POPMaTBLHYIO CTPYKTYPY 3aa4H,
YMeroT 3aMeHITh TCPMUHBI ONIPCACIICHUSAMU
YMEIOT BEIBOJUTH CICICTBHSI U3 UMEIOIINXCS B YCIOBUU 33/1a4H JJAaHHBIX;
Brienstror popManbHyro CTpYKTYpy 3a1auu;
AHAJIM3HUPYIOT YCIOBUS M TPEOOBaHUS 3a/1a4H,
BripakaroT CTpyKTypy 3a7aud pa3HbIMU CPEJICTBAMU;
BBINMONHSAIOT Onepanuy co 3HaKaMH U CHMBOJIAMU;
Br1Ouparot, conocTaBisitoT 1 000CHOBBIBAIOT CIIOCOOBI PEILICHUS 3a/1a4H;
[TpoBomsAT aHanM3 CHOCOOOB pEIICHUS 3aJa4ydl C TOYKH 3pPEHHUS HMX PAlUOHAIBHOCTH W
O9KOHOMUHYHOCTH,
YMerT BEIOUpaTh 0000IIEHHBIE CTPATETMU PEIICHUS 3a1a9u

Kommynuxamuenwie YY/I:

Obwaromes u 83aumMo0eticmayiom ¢ napmuepamu no CO8MeCmHOU 0esimeIbHOCU UIU 0OMeH)
ungopmayueti:

YMeroT citymiaTh U CIbIIATh APYT APYra;

C mocTaTo4YHOM MOJHOTOM UM TOUHOCTHIO BBIPAXKAIOT CBOM MBICIH B COOTBETCTBHH C 33/Ja4aMH U
YCIIOBUSIMU;

AJIEKBAaTHO HMCIIONB3YIOT PEUEBbIE CPEACTBA JIJIsl IUCKYCCUHU M apryMEHTAIlMK CBOEH MO3UIINY;

YMEIT MpencTaBiIsaTh KOHKPETHOE COJEp)KaHWE W COOOIIaTh €ro B IMHUCBMEHHOW W YCTHOU
hopwme;

HHuTepecyroTcs 9y>KHM MHCHHUEM U BBICKA3bIBAIOT CBOC;

Berymaror B uanor, y4acTBYIOT B KOJUIGKTMBHOM OOCYXACHHHM MpoOieM, ydaTcsl BIaJETh
MOHOJIOTHYECKOH W JHUaJOrH4eckod (opmamMu peyd B COOTBETCTBHH C TPAMMATHUYCCKHUMH H
CUHTaKCUYECKMMH HOPMAaMHU POJTHOTO SI3bIKA.

Yuamcsa oelicmeosamyo ¢ yuemom nosuyuu Opy2020 u coenaco8vl8ams c80U OelUCmeuUs:

[ToHMMAaIOT BO3MOXHOCTh PA3IMYHBIX TOUYEK 3PEHHUSI, HE COBIAJAIOUINX C COOCTBEHHOM;

[IposiBNISAIOT TOTOBHOCTH K OOCYKIEHHIO pa3HbIX TOYEK 3peHuss U BbIpabOTKe o0OImei
(TpynmoBoOii) MO3UIINH;

MeranpeamerHbie:

» OBnajieHNe HaBBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUM, OpTaHU3aIlnK yaeOHOH
NesITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBICHUS;

* YMeHHe TIaHUPOBATh MYTH JOCTIKEHHS IIeJIeld Ha OCHOBE CAaMOCTOSITETHHOTO aHalIN3a yCIOBUI
U CPEICTB MX JIOCTM)KEHUS, BBIJIEJATh albT€PHATUBHBIE CIOCOOBI JOCTHXKEHMs L€ U BbIOMpPATh
Haubozee 3pPeKTUBHBIN c1oco0, OCYHIECTBIIATh TO3HABATEIbHYIO PE(IIEKCHIO B OTHOLLIEHUH JAeHCTBUIA
0 PELICHNIO YYeOHBIX U NM03HABaTEIbHBIX 33/1ay;

* YMeHHe TOHUMaTh MpoOJeMy, CTaBUTh BOIPOCHI, BBIIBUTATh THIIOTE3Y, JaBaTh ONpE/ICICHUE
HNOHATHUAM,  KJIACCU(PHUUUPOBaTh,  CTPYKTypHUpOBaThb  MaTepuas, MPOBOJIUTH  SKCIIEPHUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYITHPOBATH BHIBOABI H 3aKITFOUYCHHUS;

* YMeHHEe COOTHOCUTh CBOU JICHCTBUSA C TUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb
CBOCH IESTETHHOCTH B TpOIecce NOCTIKEHUS pe3yiibTaTta, OMpeelsaTh CoCcOoObl TEHCTBHI B paMKax
NPEUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBaTb CBOM JIEHCTBHS B COOTBETCTBHU C
WU3MEHSIOIENCS CUTYaluen;

* ®opMupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HUCIOJIb30BAaHUS MHCTPYMEHTOB U
TEXHUUYECKUX CPEJCTB MHPOPMAIIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB M MPOTPaMMHOI0 0OecreyeHus)
KaK HMHCTPYMEHTAJBbHO OCHOBBI DPa3BUTHS KOMMYHUKATHBHBIX W IIO3HABaTENbHBIX YHHBEPCAJIbHBIX
y4eOHBIX IEUCTBUH;

* YMeHue co3ziaBaTh, MIPUMEHATh U NMPeoOpa30BbIBATH 3HAKM M CHUMBOJIBI, MOJICIM U CXEMBbI JJIS
peleHus yueOHbIX U M03HABaTEIbHBIX 3a/1a4;

* YMeHHe H3BJIEKaTh MHPOPMALUIO U3 PA3IMYHBIX MCTOYHHKOB (BKIIOYAs CPEICTBA MAaCCOBOM
nH(popMaIy, KOMIAKT-IUCKH Y9eOHOTO HasHaueHus, pecypchl HTepHEeTa), CBOOOIHO TOJIb30BAThHCS
CIpPAaBOYHOW JINTEPAaTypod, B TOM YHCIE€ M Ha DJICKTPOHHBIX HOCHUTENSX, COOJIOJaTh HOPMBI
nH(pOpPMAITMOHHOW H30MPATETLHOCTH, dTUKH;

* YMeHMEe Ha NpPAKTUKE IMOJb30BATHCS OCHOBHBIMH JIOTHYECKUMHU TIPUEMAaMHU, METOJaMHU
HaOJIOZICHUS, MOJICTTUPOBAHUS, O0OBICHEHHUSI, PEIICHHS TPOOJIeM, POTHO3UPOBAHUS | JIP.;



* YMeHHe OpraHn30BhIBaTh CBOIO JKU3Hb B COOTBETCTBHUH C MIPEICTABICHUSIMHU O 3I0POBOM 00pase
JKU3HHM, TIpaBaX W OOSM3aHHOCTAX TpakJaHWHA, IIEHHOCTSIX OBITHSA, KYJbTYpPhl H COIIMAJIBHOTO
B3aUMOJCUCTBUS;

* YMeHHE BBIOJIHATH MO3HABATENIbHBIE U TPAKTUYECKUE 3aJaHHsl, B TOM YHCJIE POCKTHHIE;

* YMEHHME CaMOCTOATEIbHO M apryMEHTUPOBAHHO OLICHUBAaThb CBOM JCHUCTBUSA W JICUCTBHS
OJIHOKJIACCHHKOB, COJIEP)KAaTeIbHO OOOCHOBBIBAS MPABUIBHOCTh WIJIM OIMMOOYHOCTH pe3yibTara H
criocoba NeWCTBUs, aJeKBAaTHO OIICHUBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO WIIH
MPEIoIaracMoro pacxoja pecypcoB Ha pelIeHHE 3aJjauu, a TAaKK€ CBOM BO3MOXXHOCTH B JJOCTHUKEHUU
L€ ONPEAEIEHHOM CII0KHOCTH;

* Ymenue paborate B rpynne — 3(QQGEeKTHBHO COTPYIAHHYATh U B3aUMOJICHCTBOBATh Ha OCHOBE
KOOPJMHAIIMK PA3IMYHBIX MO3UIMI MPU BBIPAOOTKE OOIIEro pemeHuss B COBMECTHON AESITEIbHOCTH;
CIymaTh mapTHepa, GopMyJIMpOBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO
MO3ULMI0 U KOOPJIMHHUPOBATH €€ C IMO3ULUMU MAPTHEPOB, B TOM YHUCJIE B CUTYyalUH CTOJIKHOBEHUS
WHTEPECOB; MPOJYKTUBHO paspeniaTh KOH(IUKTHI Ha OCHOBE ydeTa MHTEPECOB U IO3MIIMH BCEX €ro
YYaCTHUKOB, TIOUCKA U OIICHKH alIbTePHATUBHBIX CIIOCOO0B pa3pelieHus] KOH(IUKTOB.

IIpeamerHbIe

OOyyaromuiic Hay4YuTCs:

[IpeameTHBIMH pe3yJibTaTaMHU OCBOCHHS TPOTPAMMbl «3aHUMATEIbHAs XUMUS» SBISIIOTCA
CJeYIOLINE 3HAHUSL U YMEHUS:

* Mcnonb30BaTh TEPMHUHBI «TEIIO», «BEIIECTBOY», «XUMUYECKUE SIBIICHUSY, «MHIUKATOPHIY;

* 3HaHUE XUMUYECKOW MOCYAbI M MPOCTEUIIETO XUMUYECKOTO 000PYI0BAHUS;

* 3HaHME MPaBWI TEXHUKU O€30MACHOCTH MPU paboTe ¢ XUMUYECKUMHU BEIIECTBAMH;

* YMeHHE OnpeeiaTh NTPU3HAKU XUMHUYECKUX PEaKInid;

* YMeHUS U HAaBBIKU MPU IPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

* YMeHue IPOBOIUThH HAOIIOACHUE 32 XUMUYCCKUM SIBIICHUEM;

OO0yyaromuiics MOJTy4YUT BO3MOKHOCTb HAYYHThCSH:

* HCMOJb30BaTh MPU NPOBEACHUM MpakTudeckux padboT uHcTpymeHThl WKT nns 3amucu u
00paboTKK MH(POPMALIUHU, TOTOBUTH HEOOJIBIINE PE3EHTALIUHU TI0 Pe3yJIbTaTaM HaOJIr0A€HUH U OTIBITOB;

* MOJEIUPOBaTh OOBEKTHI U OTAEIbHBIE IIPOLECCHl PEATbHOIO0 MHpPa C HCIHOJb30BAHUEM
BUPTYaJIbHBIX JA0OpAaTOpUN U MEXaHU3MOB,;

* TI0JIb30BAThCS NMPOCTHIMM HaBBIKAMHM CAMOKOHTPOJISI CAMOYYBCTBHS U1 COXPaHEHUS 3/10pPOBbS,
OCO3HAHHO BBINIOJIHATH PEKUM JHSI, TPaBUJIa PALlMOHAIIBHOTO TUTAHMSI U JIMYHOM TMTHEHBI;

* BBIMIOJIHATH IIPaBHJIa OE30MACHOTO MOBEICHUS B IOME.

VI. Copep:xkanne Kypca BHEYPOUHOI 1eATEIbHOCTH

Beenenue (1 4)

HayuHblif SKCIIEpUMEHT U €ro posib B MO3HAaHWU. TexHuKa Oe30MaCHOCTH MPHU MNPOBEACHUU
71a00paTOPHBIX U MPaKTUYECKUX padoT. [IpaBuia oka3zaHus nepBOi MEAMLIMHCKON MMOMOIIHU MIPU 03KOrax
U OTPaBJICHUAX XUMUYECKUMU peakTuBaMu. JlabopaTopHoe 000pya0BaHUN. XUMUUYECKHE PEAKTUBBI.

Hemoncmpayuu. Anrteuka KaOMHETa XHUMHUU. XHUMHYECKHE pEaKTHBBI U J1abopaTopHOE
000pyI0BaHUH.

IIpakmuueckue pabomoi

N3mepenue 065eMOB BOJIbI ¢ TOMOIIBI0 MEPHON TOCY/IBI.

2.MeToabl OYUCTKH BelecTB(24aca)

OcHoBHbIE CIOCOOBI pa3/ielIeHHs cMeceli: HaMarHn4uBaHue, pUiIbTpoBaHuE, BhIIApUBaHUE,
yIIapuBaHUe, KpUCTAIUIU3aL .

OuncTKa 3arpsi3HEHHON MOBAPEHHOW COJIH.

3.Cnoco0bl mosiyuyeHHsi HEOPraHM4YeCcKNX BellecTB U UX cBoicTBa (8 1)
OCHOBHBIE CBOMCTBA BaXHEWIIHUX KJIACCOB HEOPTraHUYECKHUX COCAMHEHUM. 3HAKOMCTBO C

oOpa3iiaMu OKCHIOB, KHCIIOT, OCHOBaHUH U colieil. Pacrio3HaBaHne ocHOBaHMil. Pacro3HaBaHue KHCIOT.
I'maponus coneil.



Ilpakxmuueckue pabomul

OO6mme crnocoObl MOdydeHUus MeTaioB. [loydeHne MeETalioB peaklnued 3aMerieHus u3
pacTBOPOB COJIEH;

[Tony4yenue kucmopoza pas3iokKEeHUEM EPEKUCH BOJOPOAA;

ITomy4yenue Bonopoa;

[Tony4yeHnue okcuaa MeAH U YIJIEKUCIIOrO ra3a pa3jioKeHUEM MalaxXuTa;

ITonmy4yeHue HEPACTBOPUMBIX OCHOBAHHUM U UX CBOMCTBA;

OO0mass xapakTepuCTHKa CIIOCOOOB TMOJYYEHHs] KHCIOT: CEpPHOH, COJISIHOM, a30THOI,
dbocdopHOii KpeMHUEBOI;

OO6mue criocoObl monyyeHus cojiedd. [lomyuenue coselt peakiueii oOMeHa MEXIY KHCIOTOW U
OKCHJIOM;

N3yueHnne MuHepaibHBIX yI00pEeHUMA

4.0KHNCIUTEIHbHO-BOCCTAHOBUTEILHbIE MPOLECCHI U MX IPUMEeHeHne B aHaau3e (3 4)

OKHUCIIATEIBHO-BOCCTAHOBUTENIbHBIC (YHKIIMA BEIIECTB M  HAIPABICHUE OKUCIHTEIBHO-
BOCCTaHOBHUTCIIbHBIX peaKHHﬁ. OKUCIIUTED. Boccranosurens. CTaHI[apTHI)IG OJICKTPOAHBIC
NOTEeHUHUANbl. P cTaHAapTHBIX 3JEKTPOJHBIX MOTEHIIMAIOB. 3aBUCUMOCTD 3JIEKTPOJAHOTO MOTEHIMAIA
OT IIPUPOJBI PEATUPYIOLINX BELIECTB, OT UX KOHLEHTpAaLMH, Temueparypsl, pH cpenbl, pacTBopuMocCTH,
NPUCYTCTBUS B CUCTEME KOMILIEKCOOOpa30BaTeIs.

Ipakxmuueckue pabomul

OKHCTUTENbHO-BOCCTAHOBUTENIBHBIE CBOICTBA MEpPMaHraHaTa KaJlusi ¢ MEePOKCUAOM BOJOPOAA;

Oxkucnenne nonoB xpoma (II1) mepokcuaom Booposa;

Oxucnenue nonos xpoma (1) nepmanranatomM kKamusi B KUCION cpene

5.PacTBOpBI B cIOCOOBLI MX NPUTOTOBJIEHHS (6 YacoB)

3HaueHHe pacTBOPOB B XMMHUUYECKOM 3KcrepuMeHte. [loHstue uctunHoro pacrsopa. [IpaBuia
MIPUTOTOBJICHUS PACTBOPOB. TEXHOXUMHUYECKHUE BECHI U TIPABUIIA B3BEIINBAHUS TBEPBIX BEIIECTB.

MaccoBasi 10511 paCTBOPEHHOTO BEIIECTBA B pacTBope. Pacuer m mpuroToBieHUE pacTBopa ¢
ONpEeAETICHHON MacCOBOM 10JI€H PAaCTBOPEHHOI'0 BEILIECTBA.

OnpezneneHue 00bEMOB pPacTBOPOB € TOMOIIbI0 MEPHOM MOCYJAbl M IUIOTHOCTH PACTBOPOB
HEOpPraHMYECKUX BELIECTB C IOMONIbIO apeoMerpa. TaOmuipl IUIOTHOCTEH PpacTBOPOB KHUCIOT H
meo4eld. Pacuer Macchl pacTBOPEHHOT'O BEIIECTBA 110 U3BECTHOM MIOTHOCTH, 00BEMY M MAaCCOBOM J10J1e
PacTBOPEHHOTO BEILECTBA.

JemoHcTpanuu. XuMHUYECKas MOCya Uil MPUTOTOBIEHHUS PAcTBOPOB (CTaKaHbl, KOHUYECKHE
KOJIOBI, MEpHBIE IWJIMHIAPHI, MEPHBIE KOJOBI, CTEKJISHHBI IMaJIOYKH, CTCKJISIHHBIE BOPOHKH H T.1.).
TexHoxuMHYecKkHe Bechl, pazHoBeckl. Habop apeomeTpos.

Hemoncmpayuonnoii  sxcnepumenm. OrnpeneneHne IIJIOTHOCTH PAcTBOpa C  MOMOIIBIO
apeomeTpa. OmpezneneHne KOHIIGHTPAIMM PACTBOPOB KHUCIOT M OCHOBAHHH C MOMOIIBIO TaOIHUIIBI
«MaccoBas 710715 pacTBOPEHHOTO BelecTBa (B %) U IIOTHOCTh PACTBOPOB KHCIIOT M ocHoBanuii mpu 20°
C». YBenuueHue KOHIIGHTpAIlMM PAacTBOpa THAPOKCHA HATPUS MpU N00aBIEHUU OMOTHUTEIHHOTO
KOJIMYECTBA ILEJIOYM B PAcTBOpP, MPOBEPKAa H3MEHEHHUS KOHIEHTpPAlMd C IOMOILIBIO apeoMeTpa.
YMeHbIIIeHHe KOHIEHTpAIlMU THUAPOKCHIA HATpHsl B PacTBOpPE 3a CYET ero pa3daBlieHUs, MpPOBEpKa
M3MEHEHHUs KOHIIEHTPAIUH C IIOMOIIBIO0 apeoMeTpa.

Ilpakxmuueckue pabomul

B3BemmBanue xjgopuga HaTpUsl Ha TEXHOJOTMYECKHUX Becax. [IpurorosieHue pactBopa xjuopuaa
HATpU C 3aJJaHHOW MaccOBOH J0Jel conu B pacTBope. OmnpeneneHue oo0beMa pacTBOpa XJIOpHa HATPUs
¢ nomoteto apeomerpa. OnpezeneHne MaccoBOM JOIU KUCIIOT U IEJI04Yeil B pacTBOpax MO 3HAYCHUSIM
UX TUIOTHOCTEH ¢ moMoIIblo Tadmuibl «MaccoBasi 10l paCTBOPEHHOTO BemiecTBa (B %) U MIOTHOCTH
pacTBOpoB KucioT u ocHoBanuii mpu 20° Cy. CmemnBaHWe PAcTBOPOB XJOPHIA HATPUS PA3IUUYHOM
KOHIICHTPAIlMU U PacuyeT MacCOBOM JOJU COJIM B MOJTYYEHHOM PacTBOPE.

6.0cHOBBI KaYyecTBEHHOTro anajau3a (13 u)

[lonsiTue KkadecTBeHHOM peakiuu. KauyecTBeHHbIE peakUUd HA KAaTHOHbI U AHUOHBI.
Omnpenenenne BELIECTB € MOMOLIbIO TAaOJIULBI PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U cojiell B BOjeE,
XapaKTepUCTUKU BUIUMBIX U3MEHEHUH rnpoiieccoB. Knaccudukamnus annonoB. O0HapykeHHE KaTHOHOB
(KUCTIOTHO-IIIEIOYHOM METOJI KaueCTBEHHOro aHaiu3a). KaTHoHBI TepBOM aHAIWTUYECKOW TPYIIIHL
Katuonel BTOpO#l aHamuTHueckod rpynmbl. KaTHOHBI TpeTheil aHamuTHueckol rpymmbl. KaTnonsl



4yeTBEPTOM aHaMUTUYEeCKOW Ipynnbl. KaTHOHBI MATOM aHamuTHYecKoM rpynnbsl. KaTHoHBI miecTon
aHATUTUYECKOM Tpymmbl. OOHapyXeHHEe WOHOB. AHMOHBI TIEPBOM AHAIMTUYECKOW TPYNIbl. AHHOHBI
BTOPOIl aHaJIUTUUYECKOM rpyIIbl. AHUOHBI TPEThEH aHATMTUYECKON TPYIIIIHI.

Omnpenenenre HEOPraHMUECKUX BEIIECTB, HAXOSIIIUXCS B Pa3HBIX CKIISIHKaxX 0€3 ATHKETOK, 0e3
UCTIOJIb30BAaHUSl  JIOTIOJIHUTENIBHBIX ~ peakTHBOB.  OCyIIeCTBIEHHE  LEMOYKM  MPEBPAIICHUS
HEOPraHUYECKUX BEILECTB.

Hemoncmpayuonnwiti  sxcnepumenm. Wnentudukanus pactBopoB cynbdara xemesza (I,
cynbsdara menu (1I), xaopuaa anromuHus, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB FUAPOKCUAA HATPHSL.
Wnentudukamus pacTBOPOB XJIOpUAa HATpus, Moauaa Kaius, (ocdara HaTpus, HUTpaTa KajabIHs C
MOMOIUIBIO pacTBOpPa HUTpaTa cepedpa U a30THOM KUCIIOTHI.

Ilpakxmuueckue pabomwl. KauecTBeHHBIE peakny Ha HanboJiee BayKHbIE KATHOHBI M AaHUOHBI.
Oo6napyxeHne kKaTioHoB 1 aHanutHueckoit rpymmsl (Na™, K™, NH4").

OO6HapyskeHHe KaTHOHOB 2 aHATUTHYeCKOH rpymisl (Ag™ ,Pb*).
O6HapyXeHKe KaTHOHOB 3 aHanuTHdeckoil rpymmsl ( Ca%*,Ba®").

O6HapyKeHHe KaTHOHOB 4 aHanmuTHYecKoi rpymmsl (A>T Cr’* Zn?*).

OGHapyeHHe KaTHOHOB 5 ananutuueckoit rpynmsl (Fe?*,Fe** Mn** Mg

OGHapyeHHe KaTHOHOB 6 ananuTHueckoit rpymmsl (Co** ,Cu®t \Ni** ,Cd**).

AHanu3 cMecH KaTHOHOB BCEX aHAIUTUYECKUX TPy’ .

OO6HapyxeHrne aHMOHOB |1 aHATUTUYECKON TPYIIIBI (S04%,5037,5,03%,COs*,PO4>).

OGHapy KeHHe aHMOHOB 2 aHanuTH4ecKoi rpymnst (C1°,Br I ,S%).

Oobnapyxenue annoHoB 3 aHanutuyeckoi rpynns! (NO3,MnO4’, CH3COO ™).

7.9KcnepuMeHTAIbHOE pelneHue 3aaa4 (14)

DKcrepuMEeHTATbHOE pelIeHue 3a/1a4. BhImonHeHne nHANBHTyaTbHBIX UCCIIET0BATEIbCKIX
MPOEKTOB. 3alUTa MPOESKTHHIX PaboT.

2+)'

VIL. TemaTn4yeckoe NJIaHUPOBaHHUE

Ne Tema pa3jgesia Koa-Bo
n/n JyacoB
1 BBenenue 1
MeToabI OUMCTKH BEIIECTB o)
3 (Crioco6w MOJIy4€HHUS] HEOPTaHUYECKUX BEIECTB U UX 8
CBOMCTBaA
4l OKHCIUTENBHO-BOCCTAHOBHUTEMHHBIE MPOIIECCHI U UX 3

IMPUMCHCHHUC B aHAJIN3C

5 PaCTBOpLI U CIIOCOOBI UX ITPUT'OTOBJICHUS

OCHOBBI KAYECTBEHHOTO aHAIN3a 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'pabenxuit A.A., JlaBpoBa B.H. Xumunueckuil 3KCHEpUMEHT B MIKOJIE.
M.:«IIpocBemienue»,

3. T'abpuensn O.C. Xumus. 9 knacc: TeTpaap A 1a00PaTOPHBIX OMBITOB U MPAKTHUYECKUX padoT /
O.C. I'abpuensn, A. B. SlmrykoBa. — M.: [Ipoda,

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

5. Tabpuensn O.C. Xumusa. 9 knacc: xumudeckuit sxcnepumenT B 1mikosie/ O.C.I'abpuensu, H.H.
Pynog, B.W. Tonkynos.. — M.:/Ipoda,



HNuTepHeT-pecypcenl:
1.http://him.1september.ru/ I'azeta "Xumus" u caidt mist yuutens "5 uny Ha ypok Xumun'"
2.http://www.openclass.ru/ caiit oOpa3oBarenbHbIi OTKPBITHII Ki1ace
3.http://pedsovet.su/ caiit [lencoBet.py ( mpe3eHTaIuu, pa3pabOTKH. . .)
4.http://www.zavuch.info/ caiit 3aBy4.uH}pO

Hna yuawuxca:

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

2.Onexmponnsie pecypewt (CD): BuprtyanbHas xumudeckas jgadboparopust. Heopranuueckas Xumus.
Opranunyeckas xumus. 9xiaccey, «O0mas XuMUn»

HNHTEepHET-pecypehbl:
http://www.en.edu.ru/ EcrecTBeHHOHAYYHBIN 00pa30BATEIBHBIN TOPTAI.

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

http://grokhovs.chat.ru/chemhist.html BeceoOmrast uctopus xumun. Bo3HUKHOBEHHE U Pa3BUTHE XUMHUH C
IpeBHemmx BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DkcriepuMeHTaNbHBIN yueOHUK 10 001Iei xumuu A 8-11 kiaccos,
IpeHa3HAYeHHBIN KaK JUIsl M3Y4EeHMsI XUMUH "¢ HysIs", TaK ¥ 171 IOATOTOBKHU K SK3aMEHaM.

IX. IloypoyHoe n1aHUpPOBaHHE IIIAHUPOBAHHUE

No Tewma ypoxka [Inan

ypoka

1 TexHuka 6€30MacHOCTH NMPH NMPOBEJCHNUN JTAOOPATOPHBIX U MPAKTUYECKUX
pabor.

2 OuncTka BemecTs.

3 [Tonydyenue u nekanranus cynbdara 6apusi.

4 [TosryueHne METAJIIOB peakLyel 3aMEIIECHNs U3 paCTBOPOB COJIEH.

5 ITosrydeHune Kucaopoia pas3yiokKeHUEM IEPEKUCH BOJOPOJIA.

6 [TosnydyeHue Boopoza.

7 [TonydyeHne okcuaa MeaM U YIIIEKUCIIOro ra3a pa3jaoKeHUEM MaJlaXHTa.

8 OO6mme crmocoOb! MOTYyYEHUsI OCHOBAHUM.

9 OO6m1ast XapaKTepUCTHUKA CIIOCOOOB MOTYUYECHUS KUCIIOT

10 OO6mme crmocoOb! MOTYIEHUS COJIeH

11 V3yueHne MUHEpalbHbIX YA00peHHi

12 N3ydeHue OKUCINTETbHO-BOCCTAHOBUTEIBHBIX CBOMCTB IIEPMaHraHaTa Kajius
U TIEPEKKUCH BOAOPOJA

13 Oxucnenne nono xpoma (III) nepoxcuaom Bogopoaa

14 Oxucnenue noHos xpoma (1) nepmanranarom Kaausi B KUCION cpefe

15 IIpurorosnenue pacTBopa ¢ 3aJaHHON MOJIIPHON KOHLEHTpanuuen

16 Onpenenenne pH pacTBOpOB C MOMOIIBIO HHANKATOPA

17 OO6pa3oBaHue U PaCTBOPEHUE OCATKOB

18 DKCNEPUMEHTAIIBLHOE OCYIIECTBICHUE MPEBPAIICHUM pa3JIMYHBIX KJIACCOB

19 COEIMHEHUI B pacTBOpax

20

21 OcCHOBHBIE IPUHIUIIBI KAYECTBEHHOI'O aHAJIN3.

22 O6Hapyxenue karnoHoB Na*,K* NH4*

23 OOHapyKeHHne NOHOB aMMOHUS CPEIU BBIIAHHBIX COJIEH

24 O6HnapysxeHue kaTHoHoB Ag* ,Pb>*

25 OnpeneneHne >KeCTKOCTH BOJIbI




26 O6HapyxeHne katnoHos AT Cr** Zn?*

27 O6Hnapysxenue katuoHos Fe’,Fe’*,Mn>* Mg?*

28 KauecTBeHHBIN aHAJIN3 JKEIE€30COAECPKAILNX JIEKAPCTBEHHBIX IIPENapaToB

29 O6napyxenue katnonos Co?* ,Cu®* Ni** ,Cd**

30 O6HapyxeHrne aHHOHOB S04%, CO3* PO

31 B3aumopeiicTBue cynb(aT-uoOHOB ¢ TPYNIIOBEIM peareHToM u Gochar-uoHoB
C TPYIIIOBBIM PEareéHTOM

32 O6napyxenue aanonos CI~,Br~,I",S*

33 Oo6napyxenue annoHoB NO3~ ,MnO4 ,CH3COO™

34 DKCHepUMEHTAIBHOE PElICHUE 3a/1a4




IMpakTnyeckas padora Nel

MeTtoabl 0YMCTKH BellecTB

eab: MO3HAKOMUTHCS C HEKOTOPBIMU CIIOCOOAMH OUYMCTKHM BEIIECTB: (puUiIbTpoBaHUE U
BbIIIapUBaHUE.

OO0opynoBaHme: METAUNIMYECKUI IITATUB C MajlbiM KOJBI[OM, CTAKaHbI, CTEKJIIHHAS IaJ0YKa C
PE3MHOBBIM HAaKOHEYHHMKOM, BOPOHKa, (MIbTpoBaibHas Oymara, ¢dapdopoBas yaimika, 3arpsi3HEHHas
COJIb, CIIMYKH, CIUPTOBKA, JAEPEBSHHBIN E€P>KATEINb.

Xoxa padoTsbl

1. PacTBopenne 3arpsi3HeHHO# coJuin. B crakan BmectumocTtbhio 50 mul Haselte 5 — 6 i
JTUCTUJTMPOBAHHON BOJIBI U 100aBbTE NPU MOMEIIUBAHUU | JIOKEUKY 3arps3HEHHON conu. Pa3mernaiite
COJIb CTEKJISIHHOW ITAJIOYKOM.

2. [IpuroroBjienue puabTpa. CII0OKUTE KBaIpaTHBIA JTUCT PUIBTPOBAILHON OyMaru BYETBEPO
U BBIPEKBTE U3 HETO CEKTOP, CUUTAs LIEHTPOM OKPYKHOCTH TOUKY M3ruda. Pagnyc OKpyKHOCTH TOJKEH
OBITH HA 2 MM MEHbIIIE CTOPOHBI KOHYca BOpoHKH. [Ipunoguumure 1 cioit Oymaru u npunainte QuIbTpy
¢dopMy KoHyca. PUIBTP JOIKEH IUIOTHO MIPUJIEraTh K CTEHKaM BOPOHKHU.

3. ®uiabTpoBanue. BHauane cmounte GUIBTP, YTOOBI OH MPHUCTAT K CTEHKaM BOPOHKH. J[is
3TOTO HayleiiTe Ha (PUIBTPOBATBHYIO OyMary, BCTaBICHHYIO B BOPOHKY, HEMHOT'O YHCTOH BOJIBI U ITyTEM
BpallleHUsi BOPOHKM CMOYHMTE Bech (QmibTp. BopoHky ¢ (uIbTpOoM BCTaBbT€ B KOJIBLIO IITATHBA,
[OJICTaBbTE CTAaKaH WU NPOOMPKY. 3arpsi3HEHHBIH pacTBOP COJIM HAJIMBAWTE HEOOJBUIMMH MOPLUSIMHU
M0 CTEKJISIHHOM Majoyke, HIKHUN KOHEI] KOTOPOM HamnpaBbTe K CTEHKE BOPOHKHU, HE MPUTPAruBasiCh K
¢mbTpy. KuakocTs He TODKHA JOXOJUTH A0 KpaeB GHIbTpa Ha 5 MM.

4. BoinapuBaHue O4UIIEHHOr0 pacTBopa. B dhapdopoByro yamiky Haneiite 1 M OUUIIEHHOTO
pacTBopa CoJIM U BbliapbTe ero. CpaBHUTE MOJIyYEHHYIO BAMH COJIb C BBIIAHHOM.

Bonpocsl u 3axanus:

1. B kakom ciyudae cMech pa3nensroT GpribTpoBaHueM?
2. Kakumu ¢uznyeckumu cBOHCTBaMHU JOJDKHO OOJafaTh BELIECTBO, €CIU JJIS €ro

BBIJIEJICHUS U3 PacTBOpa NPUMEHSIOT BbllTapyBaHue?

IIpakTnyeckas padora Ne 2

[TosryueHue u 1eKaHTALUSA COTH

Ilesb: MO3HAKOMUTBCS C  HEKOTOPBIMH  CIOCOOAaMM  OYUCTKM  BEIIECTB:  JIEKAHTAIMs
(oTcTanBaHue, CIMBAHHUE KUAKOCTH).

Oo0opynoBanme: crakanbl 50 M, CIHYKH, CIUPTOBKA, NEPEBSHHBINA JAepKaTeilb, PacTBOPHI
xjopujia 6apus U cynbdara HaTpUsl, LIIATENb.

Xox padoTsl

1. lonyuenue cyanpara 6apus. B ctakan Haneiire 5-6 min cynbsgara Hatpus. [lo6aBbTe Takoe
e KOJIMYecTBO xjopuaa 6apusi. Uro Habmonaere?

2. Jlekantamusi moJjiydeHHoO#W coJm. [IogoXauTe HECKOJIBKO MHUHYT, AOKIUTECH IOJHOTO
OTCTaMBaHUs oOcajJka. AKKypaTHO CJIE€HTe pacTBOp B 4YMCTHI crakaH. IlepeHecure ocanok B
bapdopoBylo HallKy, BEIIAPHTE BOJY.

Bonpocs! 1 3axanus:

1. CocraBbTe ypaBHEHHE pEaKIMM B MOJEKYJSIPHOM W HOHHOM BHJIE MEXAY
pacTBopamu cynb(aTa HaTpHs U XJIopuaa 6apusi.

2. Kaxkoe BemecTBO BRINIaiaeT B 0Cag0K?

3. KakuMmu cBoicTBaMM JOJKHO 00JIamaTh BEIIECTBO, YTOOBI €r0 MOKHO OBIIO

OTHEIATh NeKaHTaIuen?
4. J71s1 4ero UCTONB3YIOT IeKaHTAIUI0?



IIpakTnyeckas padora Ne3

Cnoco0bl MoJTy4YeHUus1 METAJLIIOB

IeJsib: MO3HAKOMHUTHCS C OOLUIMMHU CIIOCOOAMHU MOJTyYSHHS METAIUIOB.

O6opynoBanme: crakanbl 50 mi1, pactBopbl cynbdarta meau (II), amerara cBuHIIA, >KEIE3HBIC
CKPENKHU, KHOIKH.

Xoxa padoTsbl

Ilonyyenne cBMHUIA. B crakaH HajelTe pacTBOp anerara CBUHLA. M3 KelIe3HOM CKpEenKH
coruure Gurypy, onycrure B pactBop. Uro Habmonaere?

IMonyyenne menu. B crakan Hameilite pacTBop cCyibdara Menu, OIMYCTHTE KEJIe3HYI0 KHOIKY
i ckpenky. Habmonaiite 3a ©3MEHEHUEM LIBETa pacTBOPA M KHOIIKH.

Bonpocs! u 3axanus:

1. K xakoMy THITy OTHOCSATCS IPEATI0KEHHBIC ITPOIIECCHI?

2. CocraBbTe ypaBHEHHS COOTBETCTBYIOLIUX PEAKLUI.

3. B03MO0XHO 1111 IPOTEKaHNE TPOTHBOIOIOKHBIX MPOIIECCOB?
4. Kakue meTaibl Heslb3st TOMYyYUTh JAHHBIM ClIocoOom?

IIpakTnyeckas padora Ned

HHonyyenue kucaopoaa

LleJsib: MO3HAKOMHUTBCS CO CHOCOOOM TMONydeHHUsS] W COOMpaHHs KHUCIOPOJAa, H3YyYUTh €ro
(du3nueckue U XMMUYECKHE CBOWCTBA.

OOopynoBaHue: MCTAUTMICCKUN INTAaTUB C JIAKOH, CIHPTOBKA, CIWYKH, TMpPoOKa ¢
ra300TBOJHOM TpyOKOH, MpoOMpPKH, JydHMHKA, pacCTBOP MEPOKCHIA BOJIOPOJA, JIOKEUKA /sl COKUTaHUS
BEILIECTB, Cepa.

Xoa padoTsbl

B mpoOupky momectuTe 2 MIJI pacTBOpa MEpeKUcH Bojopoja. Jlo0aBbTe MOPOUIOK OKCHIA
mapranua (IV). 3akpoiire nmpoOupky npoOKkoil ¢ ra300TBOAHOM TpyOKoil. 3akpenure MpoOHPKY B
METAJIJIMYECKOM HITaTUBE. ['a300TBOHYIO TPYyOKY OMYyCTUTE B MyCTOM CTakaH Wi npodupky. Harpeiite
npoOUpPKy € pacTBOpOM Iepekucu Bogopoaa. Cobepure KUCIOPOA METOJOM BBITECHEHMs BO3JyXa B 2
npoOupku. BHecuTe B cocyln ¢ KHCIOPOJIOM TiCHOIIyI0 JIydnHKY. YUTto Habmomaere? Buecute B
IPOOUPKY JIOXKEUKY € MPeABAPUTEIBHO MOJ0XOKEHHON cepoil. UTto Habmonaere?

Bonpocs! u 3axanus:

Kakyro ¢pyHKIIMIO B JaHHOM Tpoliecce BHINOIHET okeua Maprania (IV)?
CocraBbTe ypaBHEHHE peaKuy MOJIYYEHHs KUCIOpOa U3 MepEeKUcr BOA0poa.
[Touemy KHCIIOPOJT MOXKHO COOMpATh METOZOM BBITECHEHUS BO3/1yXa?

Kaknmu pusnyeckumu cBoiicTBamu o0iagaeT Kuciopoa?

Kak M0>kHO 0OHapyKUTh KHUCIOPOA?

CocraBbTe ypaBHEHHE pEaKUU TOPEHUS CEPbI B KUCIOPO/IE.

AR NS

IIpakTuyeckasi pa6ora NeS

IHosnyyeHnune Boaopoaa M M3y4YeHHe ero CBOMCTB

LeJsb: MONTYYInTH BOJOPOJ B3aMMOICHCTBHEM KHCIOTHI C METAJIIOM, H3YYHTh €r0 CBOICTBA.

OOopynoBanue: IpudOp JUIS MOJYYEHHUs] BOJOPOJA, IITATUB C MPOOMPKAMHU, METATTUUYECKUI
IITaTHB C JIAIIKOW, CIIMPTOBKA, CIMYKH, IIMHK B TPaHyJaX HJIM >KEJIE3HbIC ONWJIKH, COJSHAs KUCIIOTa,
okcua Meru (II) B mopoiiike, mpeIMeTHOE CTEKIIO.

Xoxa padoThbl

1. IMosryuenue Bogopoaa. Cobepute npubop ass nosyueHust Bogopoaa. [lomecture B npoOHpKy
HECKOJIBKO TpaHyJl I[MHKa, TOMECTUTE MPOOUPKY B MJIACTMACCOBBIN IITaTUB. B namnke apyroro mraTuBa
3aKpenuTe MpoodupKy ¢ mopomkoM okcuaa meau (1) Tak, 4ToObI JOHBIIIKO MPOOUPKHU (TIO TOPUZOHTAIIH )
OBLJIO YyTh BBIIIE €€ OTBEPCTHUS, a OKCHUJ pPACIpeAeNUTe TOHKUM CJIOE€M OT JHa IPOOHpPKH 10 ee
cepeaunbl. Ha ypoBHe oTBepcTHsi MPOOMPKHU Ha CTOJI MocTaBbTe paphopoByro yaiky. B mpoOupky s
MOJIyYeHUs] BOJOpPOAA HaJelTe COJIAHYI0 KHUCIOTYy 10 Y4 obobema mnpobupku. [lomyuute Bomopon,
cobepuTe ero B mpoOUPKY METOJIOM BBITECHEHHS BO3yXa. [I[poBepbTe ra3 Ha 4YUCTOTY.

2. BoccraHoBjieHue Meau u3 okcuaa meau. Korma OyaeTr BBIIEHATHCS YHCTBIA BOJIOPO,
BCTaBbTE Ta300TBOJHYIO TPYOKY B MPOOMPKY C OKCHIOM MEIU TaK, YTOOBI €e KOHEI[ JOXOAWI 10 JTHa



npobupku. Harpesaiite okcua meau. Yro nabmomaete?

3. I'openue Bomopoaa. M3Biaekure ra3o0TBOJIHYIO TPYOKY W3 MPOOMPKH C OKCHIOM MEIU H
MOJIOKTUTE BBIACISIOIINNCS Bogopo . Uto Habmonaere? [TogHecuTe K Kparo TpyOKH CTEKIIO.

Bonpocek! u 3aganus:

l. Hanumure ypaBHEeHUS IPOTEKAIOMUX PEAKIUM.

[Touemy BOJOPOJT MOKHO COOMPATh METOJIOM BBHITECHEHHSI BO3/1yXa?
3adeM BOJIOPOJ] IPOBEPSIOT HA YUCTOTY?
Kakumu ¢usnyecknmu cBoricTBaMu o01a1aeT Bo1opoa?
Kakyro (pyHKIHIO BBIOIHSAET BOAOPOA IIPH B3aUMOJICHCTBHU C OKCUIOM MEIU?

AW

IpakTnyeckasi padbora Ne6

ITosryueHne OKCHIOB Pa3JioiKeHHEM CJI0KHBIX BellleCTB

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

OOopynoBaHme: METANINYECKUH ILITATUB C JIANIKOM, CIIUPTOBKA, CIIUYKU, IPOOUPKU, TPOOHpKa C
ra300TBOAHON TPYOKOM, pacTBOP TMAPOKCHIA KATbIUsl, MAJIAXHT.

Xoa padoTsbl

1. Cobepure mpubop: 3aKpenuTe NpoOUpPKYy ¢ ra300TBOJAHON TPYOKOI B JIallKe LITATHBA TAKUM
00pa3oM, 94TOOBI TOPIBIIIKO MPOOUPKH OBUIO HECKOJIBKO HIKE JTHA. B MpoOMpKY MOMECTUTE MalaxuT
(rugpokcokapOOHAT Meau), 3aKpoWTe Ta300TBOJHON TpPYyOKOH, KOHEI[ KOTOpPOW MOMECTUTE B
U3BECTKOBYIO BOJY.

2. IlpoBenaute HarpeBaHue npoOupku B TeueHue 1-2 muH. Yto Habmromaere? HarpeBanue
IpEeKpaTuTe U cpa3dy Ke MOJHUMHUTE Hpulop Tak, 4YTOObI Ta300TBOAHAs TpyOka HE Kacajach
U3BECTKOBOM BOJIBI.

Bonpocs! u 3axanus:

1. Kakue ¢akThl HO3BOJISIOT yTBEPKIAATh, UTO MIPOU30ILIA XUMUYECKAst peakius?

2. Kakoro tuna peakuus?

3. Kakue BemiectBa oOpa3oBaiMch MOCIE peaKUUH, U MO KaKUM IpPU3HAKAM 3TO
YCTaHOBJIEHO?

4. CocraBbpTe ypaBHEHHE PEAKLUU.

IMpakTnyeckas padora Ne7

Honyuyenune ruapoxcuna meau (I) u BoigesieHne ero U3 pacTeopa

Iesb: paccMoTpeTh croco® MOIy4YEeHUs TUAPOKCHIOB Ha mpumepe ruapokcuga meaun (II),
noryduTh Tuapokcua meau (II) mist manpHeIero uemoab30BaHMs.

OOopynoBaHme: pacTBOpbl cyinbdaTa MeOUM M TUAPOKCHAA HaTpus, crakaH 50 mu (2 1mrT.),
TUCTWJIIMPOBaHHAs BOJA, CTEKJISHHas nanouka, QuibTp, yamka [letpu, muaukaTopHas Oymara
(penondranenHoBas), MpeaMETHOE CTEKIIO, BOPOHKA.

Xoxa padoThbl

CMmemiate B CTakaHe paBHbIE OOBEMBI PAaCTBOPOB THAPOKCHIA HATpusi M cylbdata MeIu.
Otnenuth ocaliok AeKaHTauuen. s yaaneHus oCTaTKOB MIET0YH 0CaJ0K MPOMBITh JUCTUIIITUPOBAHHOM
BOJIOM, OTPUIbTpOBaTh. J[eHCTBHS MOBTOPATH /10 TE€X IOP, ITOKA HE UCUE3HET LIeTOYHAast pEeaKIUs CPeIbl
¢unbrpata. Ilepenectu ocagok B wyamiky IleTpu, 3aKkpbITh HMpPEIMETHBIM CTEKJIOM M OCTaBUThH JUIS
BBICBIXAHMSI.

Bonpocsl u 3a1anus:

1. CocraBbTe ypaBHEHHE PEaKLIUU B3aUMOJEHCTBHA cyiabdaTa MEIU M THAPOKCH]IA
HATpHsA B MOJIEKYJISIPHOM M HOHHOM BHJIE.
2. Ha yem ocHOBaH naHHBIH CIOCOO TMOJy4eHUs THApPOKcHAa? MOXKHO JM TaKUM

Croco0OM MOJYYUTh TMJIPOKCU HATPUs?
3. J1s yero npoBOAT IPOMBIBaHHE OcaiKa?



IIpakTyeckas padora Ne8

O01mme crnoco0bI MOJYy4YeHUSA KUCJIOT

Hesb: U3yunTh 00IIKE CIIOCOOBI MOTYYEHUS KUCIIOT.

OO6opynoBaHue: MTaTUB, CTaKaH, PACTBOP COJITHOW KHCJIOTHI, CHJIMKATa HATPHs (CUIUKATHBIA
KJIeH), TUCTUJUIMPOBaHHAsI BOJA, CTEKJITHHAS MaJloyuKa.

Xoxa padoTsbl

IHonyyeHne KpeMHHMEBOM KHCJIOTHI. B CTakaH HAJIUTh KaHUEISAPCKUWA CUJIMKATHBIA KIIEH,
HAINOJIOBUHY pa30aBuTh ero Boaou. [lo kamusm g00aBisTH PacTBOP COJSHOW KHUCIIOTHI, MOMELINBAs
pacTBOp CTEKJISAHHOW mnanoukoi. [locrme mosiBieHus omnanecueHIMH (psOb), KUCIOTY HE J00ABIATH,
nepeMenInBaHue NPeKpaTUTh, MAT0YKy OCTaBUTh B pacTBope. Uto Habmogaete?

Bonpocs! u 3axanus:

1. CocTaBbTe YpaBHEHUS PEaKIUii, XapaKTePU3YIOIIUE 00IIHe CIIOCOOBI MOTyYCHHS:
. KHCJIOPOJICOACPKAIINX KUCIOT (U3 COJIei)
. OECKHCIOPOAHBIX KUCIOT (U3 COJICH, U3 MPOCTHIX BEIIECTB)

2. CocTaBbTe ypaBHEHHS PEAKIIUU B3aUMOJICHCTBUS a30THON KUCIOTHI ¢ (hochopom
(yauThIBas, 4TO 00pazyeTcsi KUcioTa). Pazdepure 3TOT mporece ¢ TOUYKH 3PEHUS] OKUCICHHS —
BOCCTaHOBJICHHUSI.

IpakTuyeckasi padora Ne9

ITosryueHnue coJIsiHOM KHCJIOTHI H M3yYeHHe ee CBOICTB

Heub: N0My4YUTh COJSHYIO KMCIOTY U MPOBECTH OMBITHI, IOJTBEPKAAIOIINE €€ CBOMCTBA.

OOopynoBaHme: METANIMYECKUI IITAaTUB C JIANKOW, NpoOMpKa C Tra300TBOAHON TpPYOKOH,
CIIUPTOBKA, CIIMYKH, XJIOpU HaTpus (KpHUCT.), cepHas kucioTa (1:1), mpodupka ¢ Bogoi (1/3 BeICOTHI),
BJIQKHBII BaTHBIM TAaMIIOH, JIaKMycoBasi Oymara, Jlakmyc (pacTBOp), MEJIHbIE M MarHMeBbIE OIMIIKH,
pacTBOp kapOoHaTa HaTpus, okcua Menu (I1), HuTpar cepedpa.

Xoa padoTsbl

1. IosryyeHue coJIsIHOM KMCJI0THI. B MpoOupKy moMecTuTe KpUCTAIIIMUECKUI XJIOpU I HaTpus
(He Oosee 1 cM 1Mo BBICOTE MPOOMPKH), JOOABHTE KOHIEHTPUPOBAHHYIO CEPHYIO KHUCIIOTY (CMOYHUTH
COJIb), 3aKPbITh I'a300TBOIHOM TPyOKOH, KOHEL KOTOPOW OMyCTUTh B MPOOUPKY C BOJOH (HE Kacasich
MOBEPXHOCTU BOJbI). B mpoOupKy c BOJON NpenBapUTENbHO MOMECTUTE WHIUKATOPHYIO Oymary.
[Tpobupky c BOJOI 3aKkpoiiTe BaTHBIM TaMMOHOM. CMeCh OCTOpPOKHO HarpeBaiite 3-4 muH. UTO
HaOmoaete? Ilocne uM3MeHeHMs 1LIBeTa MHAMKATOPHOW Oymaru HarpeBaHue mpekparure. Octyaurte
IPOOUPKY C KUCIOTOM.

2. N3yueHune 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 HaTtpus W HuUTpaTa cepedpa. K
ocTaTKaM KHCIIOTHI 100aBbTe JTakMyc. YTo Habmogaere?

Bonpocsl u 3a1anus:

1. 3ayeM 3aKphIBalOT MPOOUPKY € BOJON BAaTHBIM TaMIOHOM?

2. [Touemy H3MeHHIIaCh OKpacKa WHIUKATOPHOU Oymaru?

3. JUJ1s 4ero ucnosib3yloT MHIUKATOPHYIO OyMary B JaHHOM OTIbITE?

4. Crenaiite BBIBOJ O CIIOCOOHOCTH COJIIHOM KHCIIOTHI pearupoBaTh C MeTalljaMHu
pa3IMYHON aKTUBHOCTH.

5. C KakMMM OKCHJAAMH MOYKET pearnpoBaTh COJITHASI KUCIO0TA?

6. C pacTBOpamM KakuX COJIEW MOXKET pearupoBaTh COJIsIHAs KUCI0Ta?

7. CocraBbTe YpaBHEHHsI NPOTEKAKONIMX PpEAKIUH B MOJIEKYJISIPHOM U, €CIIH

BO3MOXHO, B MOHHOM BHU/JIC.



IIpakTuyeckas padora Nel(
O01mme cnoco0bI MOJy4eHUs COJIel MoJIydeHue coJieil peakiueid 00MeHa MeK1y KHUCJI0TOH U
OKCHAOM

Heab: paccMOTpPETh OJMH U3 CIIOCOOOB TOJIYICHHS COJICH: B3aUMOACHCTBUE MEXKTY KHCIOTOW U
OCHOBHBIM OKCHJIOM.

OOopynoBaHme: CIIUPTOBKA, CIHMYKH, JEp)Kareidb, BOPOHKA, (DUIBTP, CTEKJISHHAs Malloyuka,
crakan 50 My, mpobupka, hapdopoBas gamika, okcuapl Meau (I1), kanbius, Maraus, pacTBOPHI COJSTHOM
Y CEpHOM KHUCIIOT.

Xoa padoTsl

1. BrimonHuTe npaktuyeckoe 3aaHue.
2. Odopmure padory.
3. Cnemnaiite pacyer.

Bonpocs! u 3a1anus:

BAPHAHT 1

Ha xuBoTHOBOIUECKOH (hepMe coBX03a CPOUHO MOHano0mIcs xnopua Meau. TlomyunTe nanHyro
coib. [Ipodunbrpyiite pacTBOp U BBIIEIUTE COJIb B CYXOM BH/IE.

Nnxenepy-3KOHOMHUCTY PacCUUTaTh, CKOJIBKO XJIOPUIA MEIW MOXHO TMOJIYYUTh U3 § T OKCHJIA
memu (11).

BAPHAHT 2

s 6opbOBI ¢ BpeautensiMu caaa Heooxoaum cynbdat menu (II) — meausiii kynopoc. [loxyunte
JTaHHYIO colib. [IpodunbTpyiiTe pacTBOpP M BBIJEIUTE COJIb B CyXOM BHJIE.

HnxeHepy-3KOHOMHUCTY PAacCUUTaTh, CKOIBbKO cyibdarta menu (II) momyuurcs u3 4 r okcuua
memu (11).

BAPUHAHT 3

Ha cTpoutenbHbIi y9acTOK HEOOXOAUM LIEMEHT, COCTABHOM YacCThIO KOTOPOTO SIBISIETCS XJIOPU
maruus. [lonyunrte nannyto comub. [IpogunbTpyiiTe pacTBOp U BBIIEIUTE COJIb B CYXOM BHJIE.

HHxeHepy-9KOHOMHCTY PacCYUTaTh, CKOJIBKO XJIOPH/Ia MAarHHUs MOKHO TIOJYYUTh U3 4 T OKCHJa
MarHusl.

BAPHAHT 4

W3-3a rornonena pe3Ko YBEIMUYWIOCh YHCIO HECUACTHBIX clydaeB. J[iIs mNpUroToBlieHUs
TUTICOBBIX TIOBSI30K  WCIONB3YIOT THUIC, WM cyibdar xanpius. [lomyduTe HaHHYIO —COJb.
[TpodunbsTpyiiTe pacTBOp U BBIACIUTE COJb B CYXOM BHUJIE.

WHxeHepy-9KOHOMHCTY pPacCUMTaTh, CKOJIBKO Cyib(aTa KalblUs MOXXHO IMOJYYUTh U3 28 T
OKCHJIa KaJbIIHSI.

BAPHAHT 5

B MmeaununHe B KauecTBe KPOBEOCTAHABIMBAIOUIETO CPEACTBA HCIONB3YIOT XJIOPUJ KaJbLIUAL.
Hcnonb3yercs 3Ta cojib U IpHU BOCIAUTENbHBIX nporeccax. [lomyunrte nannyro cons. [Ipodunerpyiite
pPacTBOP U BBIACIUTE COJb B CYXOM BHUJIE.

HHxeHepy-9KOHOMHCTY PAacCYUTaTh, CKOJIBKO XJIOpUAA KAIBIHS MOXHO TOJIYYHTh W3 28 T
OKCHJIa KaJbIIHSI.

IIpakTHyeckas padora Nell

OOHapykeHHe KATHOHOB B PacTBOpe

LleJsib: MO3HAKOMHUTHCS C KAYECTBEHHBIM OIPE/ICIIEHUEM KaTHOHOB B PAaCTBOPE.

OOopynoBaHue: mITaTUB, MPOOUPKH, PAacTBOPBHl HUTpaTa cepedpa, alerara CBHHIA, XJOpHUAA
Oapusi, XJOpHAa aMMOHUS, XJIOpUAa amtoMuHus, xiuopuaa xkenesa (II1), cynbdara xenesa (I1I), consnoit
KHUCTIOTHI, HOJIU/IA Kalus, Cylb(ara HaTpus, TUIPOKCUIA HATPUS, POJIAHUIA KAIHsI, CIIUPTOBKA, CITMYKH,
JIEPEBSIHHBIN JEep>KaTeb.

Xoa padoTsl

PeareHT — BelecTBO, C TMOMOIIbIO KOTOPOIO MOKHO JI0OKa3aTh HaJM4YWMe JaHHOTO HOHA B
pactBope. KauecTBeHHasi peakiusi — peaxiiysi, COMPOBOKIAIOMIAACS IPKO BBIPAKCHHBIMH IPU3HAKAMH
(OypHOE BBIZICIICHHE Ta3a, MMOSBIICHUE XapaKTEPHOTO 3araxa I OKPACKH ).

Jniss oOHapy)XeHUsI KaTHOHOB B pAacTBOPE IPOBEIUTE KAUECTBEHHBIC PEAKIMH, HCIOIb3YS
MpeIOKEHHBIE peareHThl. Pe3ynbTaTel HaOMI0IeHNH (TPU3HAKK PEAKITI) 3aIMUIINTE B TAOJIHILY.



KATHUOH PEATEHT PE3YJIbTAT

Ag* Xopuna

Pb*? o

Ba*? Cynbdar

NH4* [lenoun

Al M305ITOK 111€7104H

Fe*? Ilenoun

Fe*? [emous, KCNS
Bonpocs! u 3a1anus:

1. [To kakuM MpH3HAKAM MOKHO OINPEACIHTh HAJIWYKE 3aJaHHOrO0 KaTHOHAa B
pacTtBOpe?

2. CocraBbTe YpaBHEHUS MPOBEACHHBIX PEAKIIUI B MOJIEKYJIIPHOM M HOHHOM BHJIE.

3. [Mpeamonoxure 0O0JACTH HCIOJIB30BAHUS JJAHHBIX MPOILECCOB B HAPOIHOM
XO3SIUCTBE.

IIpakTuyeckas padora Nel2

OOHapy:KeHHe AaHHOHOB B pacTBoOpe

Leab: MO3HAKOMUTHCS C KQUECTBEHHBIM OMpE/IelIEHHEM aHHOHOB B pacTBOPE.

OOopynoBaHue: ITaTUB, NPOOMPKH, PACTBOPHI XJIOpWAa, Cyibdara, HHUTpara, KapOoOHaTa,
Opomua, nonuaa, HUTpara cepedpa, xyuopuaa 6apusi, cepHas KUCIO0Ta, CONsTHAS KUCIO0Ta, MeJlb, CITUYKH,
CIUPTOBKA, JAEpKATEIb AEPEBIHHBIMN.

Xoa padoTsbl

PeareHT — BelecTBO, C MOMOIIBIO KOTOPOI'O MOKHO JI0Ka3aTh HaJM4YWe€ JAaHHOTO HOHA B
pactBope. KauecTBeHHas1 peakuys — peakiys, COMPOBOXKIAIOIIASACS SPKO BBIPAKEHHBIMU MTPU3HAKAMHU
(OypHOE BBIZICIIEHHE Ta3a, MOSBICHUE XapaKTEPHOTO 3araxa WJId OKPACKH).

s oOHapy)XeHUsT KAaTHOHOB B pAacTBOPE IPOBEIUTE KAaueCTBEHHBbIE PEAaKIUH, HCIOJIb3Ys
IpeJI0KEHHbIE peareHThl. Pe3ynbraThl Habt01eHNH (IPU3HAKK peaKkIuil) 3aHIINTEe B TaOIUILY.

AHHUOH PEATEHT PE3VYJIBTAT

Cr HuTtpat cepebpa

SO4? Coub 6apust

NO3 Mensb, cepHasi KUCTIOTa

COs? Kucnora

Br Hurpart cepebpa

I Hutpar cepebpa
Bonpocsl u 3a1anus:

1. [To xkakuM MpU3HAKaM MOXHO OINPEACNTUTh HAIMYMe 3aJaHHOTO KaTHOHA B
pactBope?

2. CocTaBbTe ypaBHEHHS MPOBEICHHBIX PEAKINI B MOJIEKYISIPHOM U HOHHOM BH/IE.

3. [Tpenmosioxkure 00JACTH HCIIOJIB30BAHUS JIAHHBIX TIPOIIECCOB B  HAPOHOM

XO03S9UCTBE



IIpakTuyeckas padora Nel3

KavecTBeHHBIIT aHAJIN3 KeJ1e30Co1epKAIIMX JIeKAPCTBEHHBIX NpenapaToB

I.Ie.]'l]:: 3aKpCHUTDb 3HAHUSA O KAUCCTBCHHBIX PCAKIHUAX Ha KATUOHBI U aHUOHBI.

Oo6opynoBaHme: MEIUITMTHCKHANA npemnapar bepporiekc (wnm 000 TPYTroi
JKEJIe30CoIep KAl IIpernapar), CTylnka ¢ NeCTUKoM, ctakad 50 mu (2 1IT.), JUCTWIIIMPOBaHHAs BOJA,
CTEKJISIHHAs Tajo4yKa, BOPOHKA, (QWIbTP, MPOOHPKH, TUAPOKCUJI HATpHsl, XJOpui Oapus, HUTpAT
cepeodpa.

BBenenue. epporiekc NPUMEHSIOT AJIs JICYCHHUs] OOJBHBIX C TMOHM)XEHHBIM COJIEpP)KaHHEM
remMorjo0nHa B KpoBu. OH COCTOUT M3 PacTBOPUMOMN cpenHeil conmu, 00pa30oBaHHOW HEPaCTBOPUMBIM
OCHOBaHMEM U CHJIbHOW KHCIOTOH. {7l Jydiiero yCBOEHHsI OCHOBHOTO KOMIIOHEHTa OpPraHHU3MOM B
COCTaB JIEKapCTBa BBeAeHA ackopOuHoBas kuciora (Butamud C). [IpumeHnenue npemnapara pacCuuTaHO
Ha JIJTUTENIbHBIN CPOK.

Bonpocs! v 3a1aHus:

1. [Ipoananu3upyiite mnonaydyeHHyro wuHbopmaruio. Kakue wHOHBI (KaTHOHBI U
AQHUOHBI) MOT'YT BXOJIMTh B COCTaB 3TOTO IIpenapara.
2. Kakmne kauecTBeHHbIE peakUMM HEOOXOJUMO TPOBECTH [UIsl OMNpPEICIICHUS

Ka4eCTBEHHOT'O COCTaBa JAaHHOTO JIEKaPCTBEHHO Ipernapara.

Xoa padoTsbl

N3menpunte TabIETKy Npenapara B CTYIIKE U pacTBopuTe B Boze (5-10 mu).

[TpodunsTpyiite pacTBop.

[TpoBennTe KaueCTBEHHBIE PEAKIIHH.

PesynbTarhl 3aHecute B TabiuIly, clelaiiTe BbIBOA O Ka4eCTBEHHOM COCTaBE JIEKAPCTBEHHOIO
npernapara.

HNOH | PEAKTUB HABJIIOAEHUSA YPABHEHHUE PEAKIIUHN BbIBO/|

IIpakTnueckas padora Nel4

OmnpenesneHue cTeneH 3aC0JJEHHOCTH MOYBbI

LeJsib: MpaKTHYECKOE UCTIONH30BAHNE KAUECTBEHHBIX PEaKITHiA.

Oo6opynoBanme: papdopoBas yarika, MTaTUB, CIUPTOBKA, CIIMUKH, KOHMYECKash Koyba (2 mrT.),
MEpPHBIN [UINHAP, MUIETKa, POOUPKH, BOPOHKA, (GUIbTpOBaJIbHAA Oymara, coiisiHas kuciota (paz0. u
KOHII.), PaCTBOPBI a30THON KUCJIOTHI, XJIOpHaa Oapusi, HUTpaTa cepedpa, AUCTUIUIMPOBAHHAS BOJIA, BECHI,
pa3HOBECHI, 00pa3Ibl TOYBHI.

Xox padoTsI

M30bITOK pacTBOPEHHBIX B IOYBE COJieH (3aCONEHHOCTh), CHID)KAET €€ IJI0J0pOJIUE.
3aCOICHHOCTh OMpeIesieTCs XJIOPHIaMy HaTpusl, MarHus, Kajblus, KapOOHATOM U Cylb(aToM HATpUS.

1. O6napyxenue kapoonaroB B mouse. K mpoOe mouBbl 100aBbTe HEeCKoOJbkO Karenb 10 %-
HOU CONIsiHOW KHCHOThL. Eciiu mouBa coAepHUT KapOOHAT-UOH, TO MOJ ACHCTBHEM KHCIOThI HaYHETCS
BBIJICJICHHE YTIEKUCIoro raza. [louBa kak Obl “Bckumaer”. IlouBbl, BCKHMAromye OT pa3daBICHHON
COJISTHOM KHCJIOTBI, OTHOCAT K KapOoHaTHBIM. IHTeHCHBHOCTH 00pa30BaHus yriiekucioro rasa (OypHoe,
cpenHee, cinaboe) JaeT IMpelBAPUTENIbHYI0 KOJMYECTBEHHYIO OLIEHKY CoJep)KaHusi KapOoHaT-HOHa B
HOYBe.

2. O0Hapy:keHHe HAJIMYUS XJOPHIOB B mMouBe. [[0Ar0TOBBTE BOAHYIO BBITSKKY IMOYBBI. J[iist
3TOr0 TMOMECTUTE 25 T MOYBBl B KOHMYECKYIO Koj0y, no6aBbre 50 MIJI JUCTUITUPOBAHHON BOJIBI.
B36onraiite comepkumoe KonObl, maite orcTosithess 5 — 10 mumH. Eme pa3 B30osraiite u mocie
orcrauBanus npodunsTpyiite. OTaeiiTe B MpoOUpKy 5 M MOYBEHHOH BBITSIKKH, 100aBHT€ HECKOIBKO
Kamenb pa30aBiIeHHOW a30THOM KucioThl. [lo karusim mobaBisiiite pacTBOp HUTpaTta cepedpa. Ecmum
XJIOpU/BI TMPHUCYTCTBYIOT, TO oOpasyercsi Oenblil XJombeBUIAHBIM ocagok. Ecmu ocamok xoporio
pa3IuuuM, TO COJIep’KaHHE XJIOPUAOB COCTaBISIET JIECAThIE AOJM IPOILIEHTA, €CIU PacTBOP JIHIIb
MyTHEeT (TepsieT MPO3pavyHOCTh), TO COJEPKAHUE XIJIOPHI-MOHOB COCTABJISIET COTHIE U THICSIUHBIC J0JIU
MPOLIEHTA.

3. O6napyxenne cyiabdaroB. K 5 M1 MOYBEHHON BBITSKKH HPUICUTE HECKOJIBKO Karelb
KOHIICHTPUPOBAHHOMW COJITHOM KHUCIOTHI U 3 MJI pacTBopa xyopuaa Oapus. Ecimu pacTBop comepxut
Cynb(aT-uOHBI, TO TOSBISETCS OeNblii TOHKOJUCIIEPCHBIM (MOJOYHBIN) ocagzok. O KOHIEHTpauuu
Cynb(aT-uOHOB CYIST MO CTEMEHU MPO3PauyHOCTH pacTBopa (TyCcTOW OCaloK, MYTHBIH WM TOYTH
MPO3PavHbIN PACTBOP).

4. O0Hapy:keHHe HOHOB HATpusA. oHBI HaTpus OOHAPYKMBAIOT MO SPKO-)KEITOH OKpacke




m1aMeHd. HUXpoMoByr0 NMpOBOJIOKY MPOKAJIMBAIOT B INIAMEHW CIIUPTOBKM JOKPACHA, 3aTEM BHOCST B
HCCJIETyeMbIil pacTBOp, 3aTEM OIIATH B IJIaMsl (BO BHEIIHIOIO YacCTh), OTMEUAIOT [[BET TUIAMEHHU.

IIpakTuyeckas padora Ne 15

XuMHn4ecKue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BellleCTB

Heab: 0000mUTh 3HAHUS O XUMHUYECKHX CBOMCTBAaxX KHCJIOT, COJICH, OCHOBAaHUN M OKCHJIOB,
YCTaHOBUTH T€HETHUECKYIO CBSA3b MEXKAY KJIACCAMU HEOPTAHUUECKUX COCAUHEHUN

Xoxa padoTsbl

BoITsHYTH %Kpebuil.

[TonoOpaTh peakTUBHI JIs1 TPOBEACHUS ITPEBPAILICHUA.

DKCMEPUMEHTAIBHO U3YUYUTh XUMHUYECKHUE CBOMCTBA HEOPTAHUUECKUX COCTUHEHUN.

OdopmuTts pabdory.

CrenaiiTe BBIBOJI O XMMHUYECKUX CBOMCTBAX BAIIEro 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: IPOBEINUTE ONBITHI:

o BzaumozeiicTBre okcuaa MeTajuia ¢ BOJOU U KUCIIOTOM
. BzaumoericTBre okcrua HeMeTalIa ¢ BOJOU U IEJI0YBIO.
BAPUAHT 2

O0opynoBanue: jakmyc, (eHonadTanens, TuApoKcua Hatpus, ruapokcua meau (1), cepnas
kucinora, cynsgpar meau (1), ruapokcu kanpuus, KapOOHAT HATPUS, CIIMYKH, COIUPTOBKA, AEPEBSIHHBIHN
JieprKaTellb, MITaTUB, IPOOUPKU

3amaHue: MPOBEIUTE OMBITHI:

. JeiicTBre menoyen Ha MUHAUKATOPBI.

. Heiirpanuzanus HepacTBOPUMOTrO U paCTBOPUMOI0 OCHOBAHUS KMCIOTOM.

. B3anmopnencTere pacTBOPOB COJIEM M OCHOBaHUM, PE3yJbTaTOM KOTOPOIO B
OJIHOM CIIy4ae SIBJISIETCS. HEPaCTBOPUMOE OCHOBAHUE, B IPYTOM — HEPACTBOPUMAs COJIb.

. Peakuust paznoskeHus: OCHOBaHUS.
BAPUAHT 3

O0opynoBanme: MTaTUB, IPOOUPKHU, COJISIHAS KUCIIOTA, JIAKMYC, THIPOKCH HATPUs, THIPOKCH]T
xene3a (II1), maruuii, kapOoHAT HATpPUs, CEpHAS KUCIIOTA, XJIOPHU OapHsl.
3anaHue: IPOBEIUTE OMBITHI

. JleficTBHE KUCIIOT HA UHIUKATOPBI.

. Helitpanuzanus KuciaoTol pacTBOPUMOIO U HEPACTBOPUMOTO OCHOBAHMSL.

. B3auMozeicTBrue KUCIOTBI C METAJUIOM.

. B3anMopneicTBre KUCIOTHI C COJBIO C BBLIICJICHHEM B OJHOM ClIy4ae ra3a H
BBIINIAJICHUEM OCAJIKa B APYTOM CIIydae.
BAPHAHT 4

O0opynoBaHme: OKCUJ LIMHKA, COJIIHASI KUCIOTA, TUAPOKCU]T HATPHS, XJIOPUJ [IUTHKA.
3amanue: TPOBEIUTE ONBITHI

. B3aumoneiictBue aMmpoTepHOro OKCHIa ¢ KHCIOTOH U MIEN0YbIO.

. [Toryuenue ampoTepHOro TUAPOKCUAA.

. B3aumoneiictBue aMmpoTepHOro THAPOKCUIA C KUCIOTOM U MIETOYBIO.
BAPHAHT 5

OoopynoBanmue: cynsdar meau (I1), xxene3o, THAPOKCH HATPUSI, KApOOHAT HATPHUSI, THUIPOKCH]T
KaJIBIIMSI, COJISTHASI KUCIIOTa, XJIOpUJ Oapus, cepHasi KUCIIOTa, MPOOUPKH, MITATUB.
3anaHme: IpPOBEIUTE OMBITHI

. B3anmopneincTeue pacTBOpa COIM C METAJIOM.

. B3aumopeiicTBie pacTBOPOB coJie M OCHOBaHHMM ¢ 00pa3oBaHHMEM B OJHOM
CJIy4ae HepacTBOPUMOM COJIU, B IPYTOM — HEPACTBOPUMOI'O OCHOBAHHUS.

. B3anmMopeiicTBie KUCIOT ¢ pacTBOpaMHU COJIel ¢ 0Opa30oBaHUEM B OJTHOM CIIydae

rasa, B Ipyrom — Ocajxa.
. BzaumopeiicTBue pacCTBOPOB COJIEN APYT C APYTOM.



IIpakTnueckas padora Nel6

JKCNepUMEHTAJIbHOE pelleHue 3a/1a4

Lesb: 3aKpenuTh NPaKTUYECKUE HABBIKK U 00OOIINTh 3HAHUS 110 HEOPTaHNYECKOW XMMHUHU.

Xoxa padoThbl

BeinonHuTe npakTUYecKue 3aJaHus.

Hanummre ypaBHeHUs peakifii B MOJIEKYISIPHOM U HOHHOM BH/IE.

BAPHAHT 1

[Ipubopsl U MaTepuasbl: MTATUB, TPOOUPKH, cyabdar meau (I1), ruapokcu HATPUS, XIOPUITL
Oapusi, cepHas kuciorta, xjopun xenesa (I111), kapbonat HaTpus.

Hcnonp3ys BbIIaHHBIE BELIECTBA, TOJIYUYUTE:

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

Ipudopsr m marepuainl: cynbdar meau (II), ruppokcua Hatpus, Xyopuj Oapwsi, cepHas
KHCJIOTa, COJISTHAS KUCIIOTa, (peHondranens.
DKCIEPUMEHTAIILHBIM ITyTEM OCYIISCTBUTE IMPEBPALICHUS:
. PacTBOop — ocamok — pacTBop
. BecliBeTHBINM pacTBOp — PAacTBOP MAJMHOBOIO I[BETa — OCCI[BETHBIA pacTBOp —
ocajoK 0esIoro 1BeTa
BAPUHAHT 3
I[Ipudopsl U MaTepHATbI: THAPOKCU HATPHS, XJIOpHI Oapus, cepHas KUCIOTa, KapOOHAT
HaTpus, GeHoNTaICHH.
DKCTIIEPUMEHTAIBHBIM ITYTEM OCYIIIECTBUTE TPEBPAIICHUS:

o BecriBeTHBIN pacTBOp — PAacTBOP MAJMHOBOIO I[BETa — OCCI[BETHBIA pacTBOp —
ocazok 0esoro nBsera.
o PactBOp — ra3 — ocajok.

IIpniaoxenne Nel
IIpakTuyeckas padora
«OmnpenesieHue KapOOHATHOM KeCTKOCTH BOAbD)

AOCOIIIOTHO YUCTOH BOJBI B IMpHpoje He cymecTByeT. OHa Bcerga COACPKHUT Pa3IndHbIC
MpUMeCH KaKk B PACTBOPEHHOM, TaK U BO B3BEIIEHHOM COCTOSHHUU. OT KOHIEHTPALUU U MPHUPOIBI STUX
puMecel 3aBHCHUT TTPUTOTHOCTH BOJIBI JJISI OBITOBBIX M MPOMBIIIICHHBIX HYX]I.

Boga, B koTOopoil pacTBOpeHBI CONM KajibIUsl U MarHusi, 00J1ajaeT ocoObIM CBONCTBOM —
XKECTKOCThIO. JKecTkast BoJia 00pa3yeT IJIOTHBIC CIIOM HAKUIM Ha BHYTPEHHHUX CTCHKAX IMapOBBIX KOTJIOB
U KUMSATHIBHUKOB; B HEW MJIOXO Pa3BapUBAIOTCS MUIIEBBIE MPOAYKTHI; IPH MBIThE PYK B KECTKON BOJE
pacxomyercss MHOTO MbUIa. KONHYECTBEHHO JKECTKOCTh BOJBI BBIPAXKAIOT YHUCIOM MHJUTAMOJICH
SKBHBAJICHTOB MOHOB KAJIBIMs M MarHus, cojepxammxcsa B 1 1. 1 Mmomb (9kB.Mg>") cooTBeTCTBYyeT
12,16 mr; 1 mmomp (9kB. Ca **) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAYCHHS KECTKOCTH pa3nmuyYaroT
CIIETYIOIINE TUTIBI BOJBIL:

a) O4YeHb MArkas — MeHee 1,5 Mmoib (9kB.) / 11

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

B) cpenHexectkas — 3,0 — 4,5 Mmonb (9kB.) / 11

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

n) xxectkas — 6,5 — 11, 0 Mmmoms (3kB.) / 11

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

Ecmun B Bosme Hapsamy ¢ momamu Ca’* m Mg”" mpucyrerBytor monst HCO;, To mpu
KUTISTYEHUU €€ JKECTKOCTh YyMEHbIIAeTcs. JTO OOYyCIIOBIEHO pa3pylIeHHEM KHCIBIX COJIed H

BBIMA/IEHUEM B 0CaJJ0K MalIOPACTBOPUMBIX KapOOHATOB.
Kectkoctb, 0OyCIOBIEHHAs COJAEp)KaHUEM TUAPOKApOOHATOB KajbIMsl W MarHus,

HasbiBaeTcsi kapOoHaTHOil (0K, ). E€ ompeznensror TUTpoBaHHMEM BOJBI PaCTBOPOM XJIOPOBOAOPOIHOM
KHCJIOTHI:
Ca(HCO,), + 2HCl—CaCl, + 2CO, T +2H,0
B xauecTBe MHAMKATOpPA UCIIOJIB3YETCS METUIIOBBIN OpaHKEBBIH.
KectkocTh, 00ycIOBICHHAs MPUCYTCTBHEM B BOJE XJOPHIOB, CYIb(ATOB U IPYrHX COJEH
MarHus 4 Kajablus (KpoMe TuapokapOOHATOB), Ha3blBaeTcsa HekapOoHaTtHOH (K ;. ). OOmas xkecTkocTh



BOJBI IpezacTaBisieT coboi cymmy XK . + XK .. E€ MOXKHO onpeenuTs THTPOBAaHUEM BOJBI CIIMPTOBBIM
PacTBOPOM HEHUTPAJILHOTO MbLIa, HAIPUMEP AETCKOIo (METOA OCaJAUTEIBHOTO TUTPOBAHNUSA):
Ca(Cl, +2C;H,;COONa—(C,H,;COO), Cay +2NaCl

KoHnen peakiuy ycTaHaBIMBAIOT MO OOpPa30BAaHUIO YCTOWYMBOW IICHBI, TMOSBISIONICHCS MPHU
BCTPSAXMBAHUM TUTpyeMOW Bojbl. [IpeaBapuTesnbHO NPOBOJAT aHAIM3 HECKOJIBKHUX ATAJIOHHBIX
pPacTBOPOB, COJIEPXKALIUX U3BECTHOE KOJIMYECTBO KATUOHOB KAJIbLIUA.

Vkazanus no nposedenuto sxcnepumenmanvHou pabomol

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomecTrTe B KOHMYECKYIO KOJIOY 00BbEMOM 250 M1 po0y peyHON MIIM BOJIOTIPOBOIHOM BOBI
o0sémom 100 mi. IlpubaBeTe 2 — 3 Kamiu pactBopa metusioBoro opanxenoro (0,02%) u Tutpyiite
npody 0,1 M pacTBOpOM XJIOPOBOAOPOAHOM KUCIIOTHI A0 MEPEX0/a KEATOH OKPACKH B HEHCUE3AIOIIYIO
0JIeTHO-PO30BYIO.

Paccunraiite kapOOHATHYIO KECTKOCTh BOJBI IO PopmyIie:

Via ™ Cua
X, = “=——"=mMmonb (3kB.) / 1,
VHZO

rie o - HOpManbHas KoHueHrtpanus pactBopa HCL Vo, - 00BbeM BOIBI, B3ATBHIA IS

aHanusa, 11; V ,, - oo6beM pactBopa HCl, 3aTpadeHHbIi Ha TUTPOBAHUE, MIL.

IIpuioxenune Ne2

IIpakTHyeckas padora
«Omnpenesienue coaepxxkanus xese3a (II) B pacTsope».
Conepxxanne coneit sxene3a (II) B muTbEeBOM BOJE MOXKHO OINPEACIUTH HE TOJIBKO
KayeCTBEHHO (C TMOMOIIBI0O KPAaCHOM KpPOBSHOM COJHM), HO U KOJIWYECTBEHHO, HAIPHUMEP, METOJO0M

o 2—
IUXPOMAaTOMETPHU. MeToa TMXpPOMAaTOMETPHH OCHOBAaH HAa OKHCIMTENBHBIX cBoWcTBax MOHOB Cr,0;

BOCCTaHaBJIMBATHCA 1O KaTUOHOB Cr I .

Cr,0; + 14H "+ 6e=2Cr’* + TH,O
Y100BI OIMPECACIINTb TOUKY SKBUBAJICHTHOCTH, MMOJIB3YIOTCA OKHUCIUTCIIbHO-BOCCTAHOBUTCIbHBIMHA
HHJUKATOpaMu, U3BMCHAIOIIUMU OKPACKY B IPUCYTCTBUU H30BITKA AUXPOMAT-UOHOB.
Oxcnepumenmanvras 3a0aqa Nel. TIpuroroBiieHne TUTPOBAHHOTO PacTBOpa JUXpomara Kausl.
ITomectute BOrOKC1,2 TK,Cr,O ; 1 B3BeCchTe OIOKC C COJIbIO HA AHATUTHUYECKHUX BecaX (MOXKHO

UCIIONIb30BAaTh MIKOJIbHBIE OOBIYHBIE BeChl). [IepechinbTe quxpoMar Kamus u3 Orokca B MEPHYIO KOOy Ha
250 M1 1 BHOBB B3BeChTe OIOKC Ha aHanmTHYeCcKHX Becax. Ilo pasnoctn onpenennte maccy K,Cr,O, B

mepHoi kosOe. Ilpuneiire B koiady 100 — 150 mu AMCTUIUIMPOBAHHOW BOJABI M PAaCTBOPUTE COJIb.
JloBeaure 00BEM pacTBOpa 10 METKH, 3aKpoiTe KOOy MpoOKoi U nepemenaiite pactsop. PaccuunTaiite
HOPMAJIbHYIO KOHIEHTPALIMIO U TUTP IPUTOTOBJIEHHOTO PacTBOpa IuXpomara Kausl.

Oxcnepumenmanvuas 3adaua Nel. OnpepneneHue KoHIEHTpanuu uoHOB Jkenesza (II) B
IIUTHEBOY BOJIE.

[Tomectute B 3 koHnyeckue konObl Ha 250 mi o 20 Mt ananu3zupyeMoil Boabl. [IpubaBeTe B

kaxayro koi0y 30 mu pactBopa HCl (1:1), 5 ma pactBopa dochopHoii kuciotsl (85%-Horo) u 6 — 8

karenb uHaukaropa (0,1 r gudenmwnamuHa pacTBopsioT B 50 MJI KOHLEHTPUPOBAHHOW CEpHOM

kucinotsl). [lepementaiite pacTBop B 0AHOM 13 K06 U MeuIeHHO TUTpyiTe ero pactsopoM K,Cr,O , nmpu

HENpepbIBHOM TNepemMenmnBaHii. Kak TONbKO 3elieHas OKpacka pacTBopa B Kojbe, 00yCIOBJIEHHas
nonamu xenes3a (II), craner cepo-3eneHoON, YMEHBIIUTE CKOPOCTh TUTpoBaHUs. [IpubaBmsiiTe pacTBOp
K,Cr,O , no onHoii kamuie. B Touke 3KBUBaJIEHTHOCTH OKpACKa PacTBOpa CTAHOBUTCS CHHE-(HOIETOBOM.

AHaAJIOTHYHO TIepeMelaiiTe U OTTUTPYWUTE pacTBOPHI B JBYX JApyrux kosbax. Ilo pesynbratam Tpex
TUTPOBAHUN paccUUTaiiTe cpeHee 3HaueHHe oO0beMa pacTBOpa JUXpOMaTa Kajus, 3aTPadyeHHOro Ha
TUTpOBaHueE. PaccunTanTe KOHUEHTPALUIO Kele3a B aHaITM3UPYyEMOM pacTBOpE.
HopManpHyr0 KOHIEHTPALKIO ¢ BEIECTBA B AHAIM3UPYEMOM PAaCTBOPE MOKHO PACCUUTATH 110
_ Vo

oOpMVIJIC: Cc = s
dopmy v




rae V — o0beM B3ATON Ui aHaimu3a MpoObl; V- 00beM TUTPOBAHHOI'O PacTBOpa PEarcHTa,
3aTpadyeHHbIIl Ha TUTPOBaHUE MPOOBI; ¢, - HOpMaJIbHAsl KOHIIEHTPALHsI TATPOBAHHOT'O PAacTBOPA.

KoHuentpanuio pactBopa MOXHO TakXKe BBIpaXaTh TUTPOM. THUTp MOKa3bIBaeT Maccy
BelllecTBa B rpamMMax B 1 mu pactBopa. CBsA3b MEXKIy HOPMAJIbHOM KOHUEHTpAaMEd U TUTPOM T
*
c*M,
1000
rae M ,- MonspHas Macca OSKBHBAJIEHTA, paBHas IPOM3BEICHHMIO MOJIIPHOM Macchl Ha

pacTBopa BeIpaxkaeTcsi ypaBHeHUueM: 1 =

SKBHUBAJICHT.
[IpenenpHO AOMycTHMAash KOHIIEHTPAIMsI MOHOB JKejie3a B MUTHEBOM BOJIE COCTAaBIsieT | Mr/i.
MokHO crienath BBIBOJ 0 0€30MaCHOCTH MCCIIEA0BAHHOMN MUTHEBOM BOJIBI JIJIS 37J0POBbS UEIOBEKA.
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