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I. IMosicHuTeIBLHAS 3aNIMCKA

[TporpaMMa BHEYPOYHOH AEATENBHOCTH OOIICHHTEIUIEKTYaJbHOW HANpPaBICHHOCTH I10
XUMHH «ODKCIEpUMEHTaIbHAs XUMUs» (Hajnee, Kypc) pa3paboTaHa Uil ydyamuxcs 9 KIaccos,
SBIISICTCA  JIOTIOJIHEHUEM U TPOAODKEHHEM Kypca XHMHM JUId JIeTe ¢ 0COOBIMH
00pa30oBaTeIbHBIMU MOTPEOHOCTSIMH, T€X, Y KOO HMHTEpeC K IpEeIMETy BBIXOJUT 3a pPaMKU
yu4eOHOW JIeATENbHOCTH. B CBA3M € 3TUM 3aHATHS Kypca 10 3TOM IpOrpaMMe MOMOTYT PEIIUTh
CIIEIYIOIINE 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.

Kaxoe 3aHsTHE CBSI3aHO C OBJIAZICHUEM KaKOT0-JIM0O MPAKTUYECKOT0 HaBbIKa O€30MacHOM
paboThI C BEIIECTBOM U NMPUOOPETEHUEM HOBBIX IOJIE3HBIX CBEJCHUH O BellecTBax. YeM paHblie
pebsita BOMAYT B OIPOMHBIM YBIIEKATEIBbHBI MUP XUMHH, TeM OBICTpEE OHU CMOTYT CTaTh
CaMOCTOSITEJIbHBIMY, WHULUATUBHBIMH, TBOPYECKUMH JINYHOCTSAMU. B COBpPEMEHHBIX YCIOBMSX
00BEM 3HAHUH pe3KO U OBICTPO BO3PACTAET, IO3TOMY HEOOXOMMO IIPUBUBATh yUAIIUMCS YMEHUE
CaMOCTOSITEJIbHO TONOJHATh 3HAHUS, OPUEHTUPOBATHCS B IOTOKE HH(pOpMaluu, MOOYXKAaTh
MHTEPEC U MPUBBIUKY K IMOCTOSHHOMY pacUIMpEHHI0 Kpyro3opa. Bce 310 B Oonbiioil Mepe
OTHOCHUTCSI M K XUMHUYECKOMY 00pa30BaHUIO JeTeil.

Ha 3amsTHsix kypca B CBOOOZHOM OOIIEHHHM C Y4YUTEIEM, B OOMEHE MHEHHUSMHU C
OJIHOKJIACCHUKaMH B XOJ€ KOJUIEKTHBHBIX IUCKYCCHH 3HAHUSA YYaIUXCS PACIIUPSIIOTCS HU
yrayOJIsIFOTCS,, BO3HUKAET MHTEPECK TBOPYECKOM HCCIIEIOBATENbCKON padoTe U MPaKTHUYECKUM
3aHATHSAM 10 XUMUH.

Takast pabora co3maer OOJbIIME BO3MOXKHOCTU JJIsi (POPMHUPOBAHUS MEKIPEAMETHBIX
cBsizel, 0cOOEHHO ¢ (hU3MKOM, 3Kosorueil, reorpadueit u Ouojoruel, B pa3BUTHH KOTOPBIX
OTPOMHAs pPOJIb MPHHAMISKUT XUMHUH. IJTO CHOCOOCTBYET (OPMHPOBAHUIO HAYYIHOTO
MHUPOBO33PEHUS.

Jannass mnporpamMma mpeaycMaTpUBaeT IPOBEIEHUE MPAKTUYECKUX paboT U
DKCIEPUMEHTOB, PpEUICHHE 3a/lad, H3Yy4YCHHE TEOPETUYECKUX OCHOB XHUMHUU M DJKOJOTHH,
MCCJIEI0BATENbCKOM U MPOEKTHON PabOThI, MPOBEACHUE TUCKYCCH, CO3/IaHHE TTPE3eHTAITHI.

TeopeTnueckne 3HaHUSI U IPAKTUUYECKNE HABBIKY, MIOJIYYEHHBIE HA 3aHATUIX KPY)KKa, JUIs
MHOTHUX peOSIT MOTYT OKa3aThCsl 3HAUUTEIBHO 00Jiee IUPOKUMHU, INTyOOKHMHU U pa3HOOOpa3HbIMH,
4eM NpeayCMOTPEeHHbIe IporpaMMoil. OOBsACHSIETCS 3TO TE€M, YTO JJISl MHOTUX peOsAT MHTEpec K
XUMHUH HE OTPAHUYUBACTCS 3aHATUAMHU B 00BETMHEHNH, a TPOJIOJKAETCS B BUIE CAMOCTOSITENIbHOM
paboThI J0Ma.

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

[enu:
* (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 MPE3eHTALNH, 3alIUThHl 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 3HAHMS JJIS KaXAOro 4YelloBeKa HE3aBHUCHUMO OT ero mnpodeccrnoHalbHON
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
OKpYKalollel NeUCTBUTEIbHOCTH: MPUPOIHOM, COLMAILHOM, KYJIbTYPHOM, TEXHUYECKON CpPEbl,
HCIOJIB3Y IJId 3TOTO XUMUUYCCKHUEC 3HAHUA.

e [IpuoOperenue oOyyarOUMMHCS ONBITA Pa3sHOOOpa3HOW  NIEATEIbHOCTH, IIO3HAHUA W
CaMOITIO3HaHUA; KIIIOYCBBIX HABBIKOB, MMCIHOIINX YHUBCPCAJIBbHOC 3HAYCHUC JISA PA3JIMYHBIX
BHUJIOB JIESITEIbHOCTH: peUIeHUs IpoOeM, MPUHIATUS PELICHHH, oM CKa, aHainu3a 1 00paboTKu
uH(POPMAINH, COTPYIHHYECTBA, 0€30MaCHOT0 00paIleHus ¢ BEIIECTBAMHU B IOBCEAHEBHOM KU3HH.

CucreMa OLleHKH JOCTHKEHUH 00yYAKOIIMXCS:
®  YCIICNIHOE BBIMOJHEHNUE TECTOBBIX, CAMOCTOSATEIbHBIX, TBOPUYECKUX padoT;
®  y4yacTHe B Pa3IMYHBIX KOHKYpCax, OJIUMITHAIaX, CODEBHOBAHMSIX,
®  AKTHUBHOCTH B IPOCKTAX BO BHEYPOUHOU JESITCIBHOCTH.

I1. O0mas xapakTepucTHKAa Kypca BHEYPOYHOM AeATeIbHOCTH

JlaHHBIN KypcC HANpaBJICH Ha YAOBICTBOPEHHUE IMO3HABATEIBHBIX MHTEpPECcOB ydamuxcs. Kypc
MO3BOJIUT YYalIUMCSI PAaCUIMPUTh CBOM 3HAHUSA B XMMHHM Ha YpOBHE, HE TpeOyrolleM crelnuaibHOn
MOJITOTOBKH IO TPEAMETY. YUCHUKH MPUOOPETYT NMPAKTHUSCKUE YMCHHSI M HABBIKH, HEOOXOIUMBIC B
JKU3HU HE TOJILKO XHMMHUKY, HO U KaxaoMy 4denoBeky. [IpenmaraeMblii kKypc BKIIIOUaeT marepuai o0
UCIIOJIb30BAaHUY XUMHUYECKUX BEIECTB B OBITY, B IOBCEIHEBHOM JKU3HH YEIIOBEKA.

CogepxaHue Kypca 3HAKOMUT Y4allUXCsi C MHPOM OBITOBOM XUMHUHU, C XapaKTEPUCTHUKOM
BEIIIECTB, OKPYKAIOIIMUX HAC B OBITY, MpaBUjaMu O€30MacHOr0 OOpalleHHs] C BEIIeCTBAMH OBITOBOM
xumu. Kpome TOro maHHBIA Kypc BHEYPOUHOW JESATENBHOCTH IMPEAYCMATPHUBAET SKOJIOTHYECKYIO
HAIPaBJICHHOCTh XMMHYECKOTO OOpa3oBaHMs, TMpeaycMaTpUBaeT O3HAKOMJICHHE YYaIMXCA C
XUMHYECKUMH aCTIeKTaMU COBPEMEHHOM IKOJIOTHH U HKOJIOTUYECKUX MPOOIEeM.

XVWMUYECKUE 3HAHHUS HEOOXOJMMBI KKIOMY YEJIOBEKY, OHU ONPEICISIIOT PalMOHAIBHOE
MOBE/ICHNE YeIOBeKa B OKpYKaoIIel cpefie, TOBCETHEBHOM KU3HU, TIe C KaXKIbIM TOAOM BO3pacTaeT
pOIb OEpeKHOTO OTHOIIEHHS YENOBEKAa K CBOEMY 3J0POBBIO, 3[J0POBBIO OKPYKAIOIIMX, MPUPOJE.
JlaHHBIN Kypc pa3BUBaeT MHTEpPEC K XUMUHU, aHATUTUYECKUE CIIOCOOHOCTH yYalIuXcs, PaclIupsieT uxX
KPYrosop, GopMHpyeT HaydHOE MUPOBO33PECHHUE.

[TpakTrdeckas HAMpaBICHHOCTh TEM JENAaeT JaHHBI KypC OY€Hb aKTyallbHBIM, MO3BOJSET
pPaCIIMPUTH U YTIAYOUTH MPAKTUIECKOE MPUMEHEHHE TIOMYYSHHBIX YUAIIMMHUCS TCOPETHUSCKUX 3HAHUN
no xuMuu. Kypc OpHEHTHpPOBaH Ha pa3BUTHE JIOOO3HATENTPHOCTHM M HMHTEpeca K XHMHH, Ha
COBEPIIICHCTBOBAHNE YMECHHI YUaIMXCsl 00paIaThes ¢ BEMIECTBAMHU, BCTPEUAIONITUMHUCS B OBITY.

PabGouas mporpamma Kypca BHEYPOUHOM MAESITENBHOCTH <« JKCIEPUMEHTAIbHAS — XUMHSD)
npeaHa3zHavYeHa JJIs y9amuxcs 9 KJ1acCoB OCHOBHOM MIKOJIBI M paccunTana Ha 34 B rof (1 yac B Henemio).

OcHOBHBIMH (pOPMaAMM OPraHU3ALUHU YI€OHO-TI03HABATEIbHON I€ATEIIbHOCTH YUAIIUXCSl SABIISIOTCS:
e mpakTUyeckas padora,

HKCIIEPUMEHTAJIbHbIE OTIBITHI,

urpa,

peleHre HecTaHAapTHBIX 3a7ay;

y4JacTHe B XMMUYECKHX OJTMMITNA/IaX, KOHKYpCcax, KOH(pEpeHIHIX

caMmocTosiTeNbHast padora,

paboTa B mapax, B rpymnnax,

TBOpUYECKHE MPAKTUYECKHE PaOOTHI.

Metoab! 00yueHus:
® TIPAKTHYECKHUE PAOOTHI,
CJIOBECHBIN (YPOK-paccykIeHue),
UTPOBOH (POJICBBIE UTPHI),
YJaCTHYHO ITOMCKOBBIHN, NCCICIOBATEILCKHUHT,
00BSACHUTEIIbHO-UIUTIOCTPATUBHBIM.

MexknpeaMeTHble CBSI3M Kypca TECHO CBS3aHBl C MPEIMETaMH €CTECTBEHHOI'O IIMKJIA
HH()OPMATUKOM.



III. Onucanue MecTa Kypca BHEYpPOYHOM AeATEJILHOCTH

Kypc «DOkcnepuMeHTanpHas XUMHS» pealn3yeT OOLIEHMHTEUIEKTyaJbHOE HalpaBJieHUE
BHEYpPOUHOH aesrenbHOCTU. [IporpaMMa BHEYpOUYHON IEATENIBHOCTH peanu3yercs B koaudectse 34
4acoB (0IMHAKAIEMUYECKHUN Yac B HEJEIIIO).

IV. Onucanue HeHHOCTHBIX OPMEHTHPOB CO/IeP:KaHUs Kypca

BHeypouHas 1esSTeIbHOCTh [0 XUMHU UMEET OOJIbIIOe 00pa30BaTeIbHOE M BOCIIMTATEIBHOEC
3HaueHue. BiiajeHne XuMIU4ecKuM s13bIKOM, 3HAHUSIMH, TOHUMAaHUE XUMUYECKUX MIPOLIECCOB U SIBICHUN
1o3BoJIsIeT (HOPMHUPOBATH IMPABMIIBHOE OTHOIIECHHE K SBJICHHSIM M IPOIECccaM, IMPOUCXOISIIUM B
npupoze. [loaTromy Tak BaxkHO chopMUpOBaTH HHTEPEC K BHEYPOUHOH AEATEIBHOCTH Y 00yJatOIIUXCS,
KOTOPBIA CTaHET OCHOBOHM Ui BBISBICHHS M Pa3BUTHS XMMHUYECKMX CIOCOOHOCTEH ydaruxcs,
CIOCOOHOCTH K caM000Opa30BaHUIO.

VYcnemHoe penieHne MpPakTUUeCKUX 3a/lad OKa3bIBACT BIMSHHE HAa SMOIHOHAJIBHO-BOJICBYIO
cepyIMYHOCTH YJaIIuXcs, pa3BUBACT UX BOJIO U HACTOHYHUBOCTh, YMEHHE TPEOI0JIEBATh TPYAHOCTH,
UCTIBITHIBATh YIOBJICTBOPEHHE OT PE3yIbTaTOB HHTEIUIEKTYaIBHOTO TPY/Ia.

JlaHHBIi Kypc ClIOCOOCTBYET pa3BUTHIO BHUMAHUSI, BOOOPaKEHUsI, HAOJIF0IaTeIbHOCTH, IAMSITH,
BOJIM, aKKYPaTHOCTH, YMEHHUS OBICTPO CUMTATh, IPUMEHSATh CBOU 3HAHUS HA MPAKTUKE, IPHOOpETaTh
HaBBIKMHECTAHJAPTHOTO MBIIIIIICHUS.

Ha 3aHATHSX BHEYPOUHOU ACATEIBHOCTH « DKCIIEPUMEHTAIbHAS XUMHSD» 00YyUarOIIUeCs JOOTHST
CBOM 3HAHMSA 110 XUMHH, HOBBICAT CBOH ypOBEHb TEOPETUYECKOW M SKCHEPHUMEHTAJIBHOU IOATOTOBKH.
3aHATHS IPU3BAHBI IPOOYIUTH Y YUAIIUXCS HHTEPEC K XUMUYESCKOM HAyKH, CTUMYJIMPOBATh JalibHEUIIIee
U3y4eHUE XHMMHUH. XHMHYECKHE 3HaHUS, C(HOPMUPOBAHHBIE HAa BHEYPOYHBIX 3aHATHIX, HNOMOTYT
00YyYarONIMMCS B IOJrOTOBKE K 9K3aMEHY 10 XUMHUH U B JAJIbHEHIIIEM OCO3HAHHO BHIOPATh HAIPABIICHUE
npoUIBLHOTO 00YUYEeHHUS.

V. Pe3yJbTaThl 0CBOEHHSI KYpCa BHEYPOUHOIi 1eATEJTbHOCTH

Jluunocmuwie YY/I:

YMeHue BECTH JUaJlor Ha OCHOBE PaBHOIIPABHBIX OTHOLLIEHUI W B3aUMHOTO YBa)KEHHS;

YMeHue KOHCTPYKTHUBHO pa3peliaTb KOHQIUKTHI;

YcToWUuBBIM MMO3HABATENbHBI HMHTEPEC M CTAHOBIEHHWE CMbICIOOOpasyrome (yHKIuu
MO3HABATEJIbHOIO MOTHBA;

["'oTOBHOCTB K BBIOOPY MPO(PUIBLHOIO 00pa30BaHMSL.

Pezynamuenvie YY/[:

CnugaroT cBOii crmoco0 IeHCTBHUS C 3TAaI0OHOM;

CnuyaroT crmoco0d W pe3ynbTaT CBOMX JICHCTBUU C 3aJaHHBIM 3TaJOHOM, OOHAPYKHUBAIOT
OTKJIOHCHUS U OTIIMYHA OT DTAJIOHA,

BHOCSAT KOPPEKTUBHI U IOTIOTHEHUS B COCTABIICHHBIE MIJIAHBL;

BHOCST KOPpEKTHUBBI U JIOTIOJTHEHUS B CIIOCOO CBOMX JICHCTBHUM B CIydae pPacXOXKIACHHS ITAJIOHA,
peabHOTO ICUCTBUS U €0 MPOAYKTA;

BBIIENSIOT W OCO3HAIOT TO, YTO YK€ YCBOCHO M 4YTO €IIe TOJUICKUT YCBOCHHIO, OCO3HAIOT
KayeCTBO U YPOBEHb YCBOCHMUS;

OcCo3HAIOT Ka4eCTBO U YPOBCHb YCBOCHHS,

O1eHUBAIOT JOCTUTHYTHIN pE3yNbTaT;

OnpeneNsroT MOCIeI0BAaTSIbHOCTh MPOMEKYTOTHBIX IIEJICH ¢ yIeTOM KOHEYHOTO Pe3yJIbTaTa;

COCTaBISIOT TUTaH M MTOCJIEI0BATEILHOCTD JCHCTBUIT;

CraBsT yueOHYIO 3a71a9y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ H3BECTHO M YCBOEHO, U TOTO, YTO
€eI1e HEM3BECTHO

Ilo3naeamenvnwvie YY/[:

Boiaenstor konuuecTBEHHbIE XapaKTEPUCTUKN OObEKTOB, 3aJaHHbIE CIIOBAMU;

BoccTanaBnuBaroT peIMETHYIO CUTYAIIUIO, OTIMCAHHYIO B 3a/1a4e, ITyTeM rnepedOpMyIUpOBAHHS,
VIPOILEHHOTO Tepecka3a TEKCTa, C BBIACICHHUEM TOJBKO CYIIECTBEHHOW JIsi pelIeHUs 3aladyu
uHpOpMaLnH;

Briaenstitor 06001eHHBIN CMBICT U (OpMaIbHYIO CTPYKTYPY 3a7a4H;



YMeEI0T 3aMEHSITh TEPMUHBI ONPEICTICHUSIMU;

YMeEIoT BBIBOJIUTH CIIEJCTBUS U3 UMEIOIIMXCS B YCJIOBUH 33/1a4H TaHHBIX;

Brigenstor GpopmanbHyo CTPYKTYpy 3a/1a4;

AHaIM3UPYIOT yCIOBUS U TpeOOBaHUS 3aauu;

Bripaxaror cTpyKTypy 3aJa4ul pa3HbIMH CPEJCTBAMU;

BhImonHsI0T onepaiuy co 3HakaMyd U CUMBOJIaMU;

Br16uparot, conocTaBisitoT 1 000CHOBBIBAIOT CIIOCOOBI PEILICHUS 3a/1a4H;

[IpoBoasT ananmu3 crnocoOOB pelIeHUs 3alaydl C TOYKH 3PEHHUS HMX PalUOHAIBHOCTU H
HKOHOMUYHOCTH;

VYMeroT BeIOUpaTh 000011IEHHBIE CTPATErHH PEIICHUS 3a/1a4u

Kommynuxamuenwie YY/I:

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

YMEIOT CITylIaTh U CIBIIIATE APYT APYTa;

C mocTaToYHOU MOJTHOTOM M TOYHOCTHIO BBIPAXKAIOT CBOM MBICIH B COOTBETCTBHH C 33/la4yaMH U
YCIIOBUSIMU;

AJIEKBAaTHO HCIIONB3YIOT PEUEBbIE CPEACTBA JIJIsl TUCKYCCUHU M apryMEHTAIMK CBOEH MO3UIINY;

YMEIOT NpeICTaBIIATh KOHKPETHOE COJIEP )KaHNUEe M COOOINATh €0 B MUChbMEHHON H YCTHOU (hopMe;

HuTepecyroTcs 4y>KMM MHEHHUEM U BBICKA3bIBAIOT CBOE;

Berynaror B amarnor, ydacTBYIOT B KOJUIGKTHBHOM OOCYXACHHH TpOOJieM, ydaTcs BIAJICTh
MOHOJIOTHYECKOH U Juajorudeckod QopmamMu peyd B COOTBETCTBHM C TpaMMATHUYECKUMH H
CUHTAKCUYCCKIMH HOPMAaMH POJTHOTO SI3bIKA.

Yuamcsa oeticmeosamys ¢ yuemom nosuyuu Opy2020 u co2naco8ul8ams c80U OeUCMBUsL:

[ToHIMAFOT BO3MOXHOCTh PA3JIMYHBIX TOYCK 3PCHHUS, HE COBITAIAIONINX C COOCTBCHHOM;

[TposIBNSIIOT TOTOBHOCTH K OOCYKICHHIO Pa3HBIX TOUEK 3pEHUs M BBIPAOOTKE 0011Iel (TpynmnoBoii)
MIO3UIUH;

MeTtanpeameTHbie:

* OBnajieHNe HaBbIKaMH CaMOCTOSATEIBHOTO MPUOOPETEHNs HOBBIX 3HAaHUI, OpraHu3alui yaeOHoH
NeSITeTbHOCTH, TIONCKA CPEJICTB €€ OCYIIECTBICHUS;

* YMeHue MIaHUPOBATh MYTH JAOCTHXKEHMS 11€JIel Ha OCHOBE CaMOCTOSITEIbHOIO aHalln3a yCIOBUI
U CPEICTB WX JIOCTHM)KECHUS, BBIIENIATH aJIbTEPHATUBHBIC CIIOCOOBI JOCTIDKEHHUS IENM W BBHIOMPATH
HanOosnee 3pPEeKTUBHBIN C1O0CO0, OCYIIECTBIATH MO3HABATENBHYIO PE(IIEKCHIO B OTHOLIECHUN JeHCTBUI
10 PEUICHNIO YUeOHBIX U IMO3HABATEIHHBIX 33/1a4;

* YMeHMe NOHUMaTh MpobJeMy, CTaBUTh BONPOCHI, BBIIIBUTaTh TMIIOTE3Yy, JaBaTh ONpeE/eieHue
NOHATHUSM,  KJIACCH(QHUIMPOBATh,  CTPYKTYpUPOBATh  MaTepuai,  IPOBOAUTH  IKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYITUPOBATH BBIBOJBI U 3aKIIIOYEHHUS;

* YMeHHE COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISATH KOHTPOIb
CBOEH JEeATEIBbHOCTH B MPOIECCE JOCTHXKEHUS pe3ysibTara, ONpeleNaTh CIocoObl ASHCTBUI B pamKax
NPEUIOKEHHBIX YCIIOBH W TpeOOBaHWH, KOPPEKTHPOBATh CBOM JICHCTBHS B COOTBETCTBHU C
U3MEHSIOLENCS CUTYaluen;

» @opMupoBaHHE W pa3BUTHE KOMIIETCHTHOCTH B 00JAaCTH WCIOJNB30BaHUS WHCTPYMEHTOB M
TEXHUYECKUX CPEICTB MH(POPMALMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U MPOTrPaMMHOI0 0OecrieueHusl)
KaK WHCTPYMEHTAJIFHO OCHOBBI PAa3BUTHS KOMMYHHKATHBHBIX W TIO3HABATEIBHBIX YHHBEPCATBHBIX
y4eOHBIX ICHCTBUN;

* YMeHue co3laBaTh, MPUMEHSATh U NPe0Opa30BhIBATH 3HAKH M CHMBOJIBI, MOJICIIA W CXEMBI IS
peleHns yueOHbIX U M03HaBaTeIbHbIX 337ay;

* YMeHHue H3BJIEKaTh WHPOPMALHIO W3 PA3IMYHBIX MCTOYHHKOB (BKIIOYAs CPEICTBA MacCOBOH
UH(POpPMAaLINU, KOMIIAKT-IUCKH y4eOHOro Ha3HaueHHsl, pecypcbl HTepHeTa), cBOOOIHO MOIb30BATHCS
CIPAaBOYHOM JINTEPAaTypoHM, B TOM YHCJIE€ M Ha DJIEKTPOHHBIX HOCUTENAX, COONIIOaTh HOPMBI
UH(POPMALIMOHHON N30UPATEIbHOCTH, STHKH;

* YMeHME Ha NpPAaKTUKE IOJb30BATHCA OCHOBHBIMHM JIOTMYECKUMH IIpPUEMAMHU, METOJaMHU
HaOJI0ICHNUS, MOJICTTMPOBAHUS, OOBSICHEHHS, PEIIEHUs TPo0IeM, TPOTHO3UPOBAHUS H IP.;

* YMeHue OpraHu30BbIBaTh CBOIO JKU3Hb B COOTBETCTBHUHU C IIPEACTABICHUSMHU O 3J0POBOM 00paze
KHU3HHM, TpaBax M OOSI3aHHOCTSIX TpaXKJaHWHA, ILEHHOCTAX OBITHS, KYJIbTYPHl M COIHMAIBHOTO
B3aUMOJCHCTBUS;

* YMeHHe€ BBINOJHATH MO3HABATEIbHBIC U TPAKTUYECKUE 3aaHUs, B TOM YHCIIE IPOCKTHBHIE;



* YMeHHME CaMOCTOSTENbHO M apryMEHTHPOBAaHHO OIICHWBAaTh CBOM JEHCTBHA M JeHCTBUSA
OJTHOKJIACCHUKOB, COJAEPKaTeIbHO OOOCHOBBIBAs NPABMJIBHOCTh WM OMIMOOYHOCTH pe3yiabTaTa M
crioco0a JEHCTBUS, aJCKBATHO OIICHMBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (aKTHUECKOTo WU
IPEAIoIaraeMoro pacxoja pecypcoB Ha peleHHe 3aJadl, a TaKKe CBOM BO3MOXKHOCTH B JIOCTIKCHUU
LIEJIH OTIPEICIICHHON CIIOXKHOCTH;

* YMmenue pabortath B rpynne — 3QQEeKTUBHO COTPYJHHYATh M B3aWMOJCHCTBOBATH Ha OCHOBE
KOOPJAMHAIIMK PA3JIMYHBIX MO3ULUN MPHU BBIPAOOTKE OOIIETO PEHICHHS B COBMECTHOHM JEATEIbHOCTH;
CIyliath mapTHepa, GopMynupoBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO
NO3ULMI0 U KOOPIMHHPOBATH €€ C IMO3UIMHM MapTHEPOB, B TOM 4YHCIE B CHTYallUd CTOJKHOBEHUS
MHTEPECOB; MPOJYKTHBHO pa3peliaTh KOH(IMKTHI HA OCHOBE ydeTa MHTEPECOB M IO3HMIMUI BCEX €ro
YYaCTHHUKOB, TIOMCKA U OLIEHKU AJIbTEPHATHBHBIX CIIOCOOOB pa3pelIeHus: KOH(IUKTOB.

IIpeamerHbIe

OOyuyaomuiics HAYYUTCS:

[IpeameTHBIMH pe3yibTaTaMU OCBOCHMSI TPOTPAMMbl «3aHUMATEIbHAs XUMUS» SBISIIOTCA
CJIEAYIOUIME 3HAHUS U YMEHUS:

* Mcnonb30BaTh TEPMHUHBI «TEII0», «BEUIECTBOY», «XUMUYECKUE SIBIICHUSY, «MHIUKATOPHIY;

* 3HaHUE XUMUYECKON MOCY/AbI M MPOCTEUIIET0 XUMUYECKOTO 000PYI0BaHHUS;

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

* YMeHHE OnpeeiaTh NPU3HAKU XUMUYECKUX PEaKInii;

* YMeHUS U HAaBBIKU MPU TPOBEICHUH XUMUUECKOTO SKCIIEPUMEHTA;

* YMeHue IPOBOIUThH HAOIIOACHUE 32 XUMUYCCKUM SIBJICHHEM;

OO0y4aromuiics MOJIy4UT BO3MOKHOCTh HAYYHThCH:

* HCINOJIb30BaTh MpPU NPOBEACHUM IpakTudeckux padbor uHcTpymeHThl WKT nns 3anucu u
00paboTKK MH(POPMALIUHU, TOTOBUTH HEOOJIBbIINE PE3EHTALMHU TI0 Pe3yJIbTaTaM HaOJIr0A€HUH U OIIBITOB;

* MOJEIUPOBaTh OOBEKTHI M OTAEIbHBIE IIPOLECCHl PEAITbHOIO MHpPAa C HCIOJb30BaHUEM
BUPTYaJIbHBIX Ja0OpAaTOpUN U MEXaHU3MOB,;

¢ IMOJIB30BATHCA MNPOCTHIMU HABBIKAMHW CAMOKOHTPOJII CAMOYYBCTBUSA IAJId COXPAHCHUA 3J0POBbA,
OCO3HAHHO BBINIOJIHATH PEKUM JHSI, TPaBUJIa PALlMOHAIIBHOTO TUTAHWSI U JIMYHOM TMTUEHBI;

* BBIMIOJIHATH IIPaBHJIa OE30MACHOTO MOBEICHUS B IOME.

VI. Copep:kanne Kypca BHEYPOUHOI IeATEIbHOCTH

Beenenue (1 4)

HayuHblil 5KkcriepuMeHT M €ro pojib B MO3HAaHMU. TexHuka 0e30macHOCTH NpPU MPOBEICHUU
71a00paTOPHBIX U MpaKTUYECKUX padoT. [IpaBuia okazaHus nepBoil MEIUIIMHCKON MOMOIIM TPU OKOTrax
U OTPaBJICHUAX XUMUYECKUMU peakTuBaMu. JlabopaTopHoe 000pya0BaHUN. XUMHUUECKHE PEAKTHUBBI.

Hemoncmpayuu. Anrteuka kaOuHeTa XMMUU. XHMHYECKHE pPEAaKTUBBI M JabopaTopHOE
000pyI0BaHU.

Ilpakxmuueckue pabomul

H3mepenne 06beMOB BOJIBI C TOMOIIBI0O MEPHON MOCY/IBI.

2.MeToabl OYUCTKH BeliecTB(24aca)

OcHoBHbIE CIOCOOBI pa3/ielIeHHs cMeceli: HaMarHn4MBaHue, pUiIbTpOBaHUE, BhIIApUBaHUE,
ylapuBaHue, KpUCTaUIN3aLHsL.

OuncTka 3arpsA3HEHHON OBAPEHHOW COJIH.

3.Cnoco0bl mosiyuyeHHusi HEOPraHM4YeCKMX BellecTB U UX cBoicTBA (8 1)

OCHOBHBIE CBOMCTBA BaXHEWIIMX KJIACCOB HEOPraHUYECKUX COCAMHEHUM. 3HAKOMCTBO C
oOpas3iiaMu OKCHIOB, KHCIIOT, OCHOBaHUH U coiell. Pacno3naBanue ocHoBaHUi. Pacio3HaBaH#ue KHUCTIOT.
I'maponus coneil.

Ipaxmuyeckue pabomul

OO6mme crnocoObl ModaydeHus MeTaioB. [lomydeHHe METalIoB peakiueld 3aMelIeHHs U3
pacTBOPOB COJIEH;

[Tonydenue kucnopoaa pa3aoKeHUEM MEPEKUCH BOAOPOA;



[Tonyuenue Bogopona;

[Tomy4yenue okcuaa MeAH U YIJIEKUCIIOrO ra3a pa3jioKeHUEM MalaxuTa;

Ilonmy4yeHue HEPACTBOPUMBIX OCHOBAHUM U UX CBOMCTBA;

OOmas  XapakTepUCTUKAa CHOCOOOB TIOJNYYCHHS KHUCIOT: CEPHOM, COJISHOM, a30THOM,
dbocdopHOii KpeMHUEBOI;

OO6mue criocoObl monyueHus cojiedd. [lomyuenue comneil peakiueii oOMeHa MEXIY KHCIOTOW U
OKCHJIOM;

N3yueHnne MuHepaibHBIX yI0OpESHUMA

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

OKHUCIIATEIBHO-BOCCTAHOBUTENbHBIC (YHKIIMA BEIIECTB M HAMPABICHUE OKUCIHTEIBHO-
BOCCTaHOBUTCIIbHBIX peaKHHﬁ. OKUCIUTED. BoccranoBurens. CTaHI[apTHbIe OJICKTPOAHBIC
NOTEHIMANBI. Psii CTaHIapTHBIX AJIEKTPOAHBIX TOTCHIIMAIOB. 3aBUCHMOCTD AJIEKTPOHOTO IMOTCHIAIIA
OT IIPUPOJBI PEATUPYIOIINX BEUIECTB, OT UX KOHLCHTPALMK, TeMueparypsl, pH cpensl, pacTBOpuMocCTH,
NPUCYTCTBUS B CHCTEME KOMILIEKCOOOpa30BaTeIs.

Ipakxmuueckue pabomul

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE CBOICTBA MEpPMaHraHaTa KaJlusi ¢ MEePOKCUAOM BOJOPOA;

Oxkucnenne nonoB xpoma (II1) mepokcuaom Boopona;

Oxucnenne nonos xpoma (1) nepmanranatomM kKamusi B KUCION cpee

5.PacTBOpBI ¥ cIOCOOBLI X NPUTOTOBJIEHHS (6 YacoB)

3HaueHHE PacTBOPOB B XMMHUUYECKOM 7KcrepuMeHte. [lonstue uctunHoro pacreopa. [IpaBuia
IPUTOTOBJIEHUS paCTBOPOB. TEXHOXMMHYECKHE BECHI U ITpaBHJIa B3BEIIMBAHUS TBEPABIX BEILIECTB.

MaccoBasi 10Jis1 pacTBOPEHHOT'O BEILECTBA B pacTBope. Pacuer u mpuroromieHue pactBopa ¢
ONPEAECICHHON MAacCOBOM 10JIel pAaCTBOPEHHOT'O BEILIECTBA.

OnpeneneHue 0ObEMOB PAacTBOPOB € TMOMOIIbI0 MEPHOM IMOCYAbl U IUIOTHOCTH PAacTBOPOB
HEOPTraHWYECKHUX BEIIECTB C MTOMOIIBIO apeomMeTpa. TabIuIlbl MIIOTHOCTEW PaCTBOPOB KUCIIOT U IIEITOYEH.
Pacuer Macchl pacTBOPEHHOr0 BeIECTBA MO HM3BECTHOH IJIOTHOCTH, O0bEMYy M MAaccoBOH joie
PacTBOPEHHOTO BEILECTBA.

JleMoHcTpanuu. XuMHuecKas Mocyaa JJisi MPUTOTOBIEHUS PACTBOPOB (CTakaHbl, KOHUYECKHE
KOJIObI, MEpHbIE HWIMHJIPBI, MEpPHbIE KOJIOBI, CTEKJIIHHBI MaJlOYKH, CTEKJISHHbIE BOPOHKH M T.I.).
TexHoxMMHYeCKHE Bechl, pazHoBechl. Habop apeomeTpos.

Hemoncmpayuonnoiii sxcnepumenm. OnpezeneHue IIOTHOCTH pacTBOpa ¢ OMOIIbIO apeoMeTpa.
Omnpeznenenye KOHLEHTPALMM PACTBOPOB KHCIOT U OCHOBaHMH C MOMOIIBIO TabIuIbl «MaccoBast OIS
PAcTBOPEHHOTO BEIIECTBA (B %) M MIOTHOCTH PACTBOPOB KHUCIOT U ocHoBaHuit mpu 20° Cy». YeenuueHune
KOHIIEHTPALMH PacTBOpa FMIPOKCHIA HATPHsI IPU 100aBICHUH TOTIOJIHUTEBHOT'O KOJIMYECTBA I1EI0YH B
pacTBoOp, MpoBepKa M3MEHEHHS KOHIEHTPAIMH C MOMOIIbI0 apeoMeTpa. YMEHBIICHHE KOHIICHTpaIluu
THJIPOKCUA HATPHUsl B PAacTBOpPE 3a CUET ero paz0aBiieHUs, MPOBEpPKa HM3MEHEHHs] KOHIICHTPALUU C
MOMOIIbIO apeOMeTpa.

Ilpakxmuueckue pabomul

B3BemmBanue Xjgopuaa HaTpUSl Ha TEXHOJIOTMYECKHUX Becax. [Ipurorosienue pactBopa xjiopuiaa
HATpHs C 33JJaHHOM MaccoBoil Toneit conu B pactBope. OnpeneneHne o0beMa pacTBOpa XJIopua HaTpus
¢ nomotkto apeometpa. OnpeseneHne MaccoBOM JOIU KUCIIOT U IIeJo4Yell B pacTBOpax MO 3HAYEHUSIM
UX IUIOTHOCTEH ¢ MOMOIIbI0 Tabiuibl «MaccoBast 107l paCTBOPEHHOTO BelecTBa (B %) M MIOTHOCTh
pacTBOpoB kucinoT u ocHoBanuil mpu 20° C». CMelmnBaHMe pacTBOPOB XJIOPHAA HATPUS Pa3IMYHOM
KOHIEHTPALMU ¥ pacyeT MacCOBOM JOJIH COJIA B ITOJIy4YEHHOM PacTBOPE.

6.0cHOBBI KauyecTBEHHOr0 anajau3a (13 u)

[TonsiTne kauecTBEHHON peaky. KauecTBEeHHbIE peakliMy Ha KaTHOHBI M aHMOHBL. Onpenenenne
BEIIECTB C MOMOIIBIO TAOIHIIBI PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUM M COJIei B BOJE, XapaKTEPUCTUKHU
BUAMMBIX HM3MeHeHHH npoueccoB. Kmaccudukamus annoHoB. OOHapyKeHHE KaTHOHOB (KHCIOTHO-
IIEJIOYHOM METO/T KaueCTBEHHOT0 aHann3a). KaTuoHbI mepBoi aHAIMTUYECKOM Tpynibl. KaTnoHBI BTOpOi
aHAINTUYECKOW rpynnbl. KaTHOHBI TpeThel aHanuTHuUecKod rpymnmbl. KaTuoHBI  uyeTBEPTOI
AHAIUTHYECKOM rpynnbl. KaTHOHBI MATOM aHATUTUYECKON rpynmbl. KaTMOHBI MIECTON aHATUTUYECKOU
rpynnbel. OOHapyXeHHE  HOHOB. AHHMOHBI TIEpBOW AHAJIMTHYECKOW TpyIIbl. AHHOHBI BTOPOU
AHAJIMTUYECKOM TPYIIbl. AHUOHBI TPEThEH aHATTUTUYECKOMN TPYIIIIHI.

OmnpeneneHre HEOPraHMUECKUX BEIIECTB, HAXOIIMXCA B PA3HBIX CKISIHKax 0e3 3THKETOK, 0e3



UCTIOJIb30BAHUS IOTIOJTHUTEIHHBIX peaKTUBOB. OCYIIECTBICHHE IIEMOYKU MPEBPAILIEHUS HEOPTaHUIECKUX
BEIIIECTB.

Hemoncmpayuonnwiti  sxcnepumenm. Wnentudukanus pactBopoB cynbdara xenesza (I),
cynbdara meau (II), xaopuaa amroMuHus, HUTpaTa cepedpa ¢ IMOMOIIBI0 PACTBOPOB THAPOKCHIA HATPHS.
WNnentudukanus pacTBOPOB XJIOpUAA HATPUs, MoauAa Kamws, gocdara HaTpwsi, HUTpaTa KaIbIHS C
MOMOIUIBIO PacTBOpa HUTpaTa cepedpa U a30THOM KUCIIOTHI.

Ipakxmuueckue pabomul. KauecTBeHHBIE peakny Ha HauboJIee BayKHbIE KATHOHBI U AHUOHBI.
Oo6HapyxeHre kaTioHoB 1 aHanutraeckoit rpymmsl (Na™, K™ ,NH4").

OO6HapykeHHe KaTHOHOB 2 aHATUTHYeCKOH rpymisl (Ag™ ,Pb*).

O6HapyXeHHe KaTHOHOB 3 aHanuTHdeckoit rpymmsl ( Ca%t,Ba®").

O6HapyKeHHe KaTHOHOB 4 aHanuTHYecKoi rpynisl (A>T Cr’* Zn?*).

OG6HapyeHHe KaTHOHOB 5 ananmutuueckoil rpynmsl (Fe**,Fe** Mn?*,Mg>").

O6HapykeHHe KaTHOHOB 6 ananuTudeckoi rpymims (Co®* ,Cu®t Ni** ,Cd*").

AHanm3 cMeCcH KaTUOHOB BCEX AaHAIIUTUYECKUX TPy .

OOHapyKeHre aHHOHOB | aHATUTUYECKOU TPYTIIIBI (SO42',SO32',52032,'CO32',PO43').

O6HapyXeHHe aHHOHOB 2 aHanuTH4Yeckoi rpymmsl (C1-,Br,I7,S%).

Ob6napyxenue annoHoB 3 anamutudeckoi rpynmnsl (NO3 ,MnO4, CH3COO ™).

7.9KkcnepuMeHTAIbHOE pelneHue 3aaa4 (14)

DKCTIepUMEHTAIBHOE PEIICHHE 3a/1a4. BhIOIHEHNE MHIUBHIYaTbHBIX UCCIICIOBATEIBCKUX
MPOEKTOB. 3alUTa MPOESKTHHIX PadoT.

VIL. TemaTn4yeckoe JIAaHUPOBaHHE

Ne Tema pa3jgesia Koua-Bo
n/n 4yacoB
1 BBenenue 1
IMeToabI OUYHMCTKH BEIIECTB o)
3 (Crioco6w MOJIy4€HHUS] HEOPTaHUYECKUX BEIECTB U UX 8
CBOMCTBaA
4l OKHCIUTENEHO-BOCCTAHOBUTEMBHBIE MPOIIECCHI U UX 3

IMPUMCHCHHUC B aHAJIN3C

5 PaCTBOpLI U CIIOCOOBI UX ITPUT'OTOBJICHUS

0 (OCHOBBI KAYECTBEHHOTO AHATH3A 13
7 DKCIIEpUMEHTAIBLHOE PEIIeHUE 3a/1a4 1
UTOI'O 34

VIII. Onucanue MaTepraabHO-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 SKCIEpUMEHT B IIKOJE.
M.:«IIpocBemieHue»,

3. T'abpuensn O.C. Xumud. 9 knacc: TeTpaap A7 1a0OPaTOPHBIX OMBITOB M MPAKTHUYECKUX padoT /
O.C. I'abpuensn, A. B. SmykoBa. — M.: [Ipoda,

4. Tabpuensn O.C. Xumus. 9 kiacc: KOHTPOJIbHEIE U ipoBepouHbie padotel/ O.C. ['abpuensH [u ap.].
— M.: Jlpoda,

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

HNuTepHeT-pecypcen:
1.http://him.1september.ru/ I'azeta "Xumus" u caiit mist yuutens "5 uny Ha ypok Xumun'"
2.http://www.openclass.ru/ caldT oOpa3oBaTenbHbIii OTKPBITHIN Ki1ace
3.http://pedsovet.su/ caiit [lencoBer.py ( mpe3eHTaIuu, pa3paboOTKH. . .)




4. http://www.zavuch.info/ caiit 3aBy4.unpo

Jna yuawuxcs:

1.Crenun B/1., Anuk6posa JI.}O. 3anumarenbHbie 3a1anus ¥ 3PGEKTUBHBI OMBITHI IO XUMHHA. MOCKBa.

Apoda.

2.Onexmponnsie pecypewl (CD): BuprtyanbHas xumudeckas jgadboparopust. Heopranuueckas Xumus.

Opranundeckas xumus. 9xmnaccy, «O01mas XuMum»

HNHTepHET-pecypehbl:
http://www.en.edu.ru/ EcrecTBeHHOHAYYHBIN 00pa30BATEIBHBIN MTOPTAI.

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

http://grokhovs.chat.ru/chemhist.html BeceoOmrast uctopus xumun. Bo3HUKHOBEHHE U Pa3BUTHE XUMUH C

IpeBHemux BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DkcriepuMeHTaNbHBIN yueOHUK 10 001Iei xumuu A 8-11 kiaccos,

IpeHa3HAYeHHBIN KaK JUIsl W3Y4eHMsI XUMUH "¢ HysIs", TaK ¥ 171 IOATOTOBKHU K SK3aMEHaM.

IX. IloypoyHoe n1aHUpPOBaHHE IVIAHUPOBAHHUE

Ne Tema ypoka [1nan

ypoka

1 TexHuka 0€30MaCHOCTH MPU IPOBEACHUH JTa00PATOPHBIX U MPAKTHUECKUX
pabor.

2 OuncTKa BELEeCTB.

3 [Tonyyenue u nexanTanus cynbdara 6apus.

4 [TosryueHne METAIUIOB peaKUEN 3aMEIEHUs U3 PaCTBOPOB COJIEH.

5 [TosrydeHune Kucinopoja pas3ioKeHUEM NEPEKUCH BOAOPOA.

6 [Tonyyenue Bogopoa.

7 [TosryueHue okcuzia MEAH U YIVIEKUCIIOTO Ta3a pa3jiokKeHUEM MaJaxXHTa.

8 OO6mme cnocoObl MOTYy4YEHNs OCHOBAHUM.

9 OO0m1as XxapakTepUCTUKa CIIOCOOOB MOJYUYESHHS KUCIIOT

10 OO6mme cnocoObl MOYYEHUs COJIeH

11 W3ydyeHrne MUHEpaIbHBIX YIOOpEHUH

12 N3ydeHne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB NIEPMAHTaHATA KaJus
U TIEPEKKUCH BOJOPOJIA

13 Oxkucnenne nonoB xpoma (III) nepokcuaom Bogopoaa

14 Oxucnenne nonos xpoma (1) nepmanranatom Kaausi B KUCJION cpee

15 IIpurorosneHue pacTBopa ¢ 3aJaHHON MOJIIPHON KOHUEHTpALUER

16 Onpenenenne pH pacTBOpoOB ¢ MOMOIIBIO HHAMKATOPA

17 OOGpa3oBaHue U PaCTBOPEHHUE OCATKOB

18 OKCIIEPUMEHTAIBHOE OCYIIECTBICHUE IPEBPAIICHUN pa3JIMYHBIX KJIACCOB

19 COEIMHEHUH B pacTBOpPax

20

21 OCHOBHbIE IPUHIUIIBI KAUECTBEHHOTO aHAJIN3.

22 Oonapyxenune karnonoB Na*, K", NH4*

23 OO0HapyxeHre NMOHOB aMMOHHUS CPEJIN BBIIAHHBIX COJEH

24 O6HapyxeHue KaTHOHOB Ag™ ,Pb**

25 OnpeneneHne 5KeCTKOCTA BOJIbI

26 O6HapyxeHue kaTuoHos Al** Cr* Zn**

27 O6HapysxeHue katuonos Fe’*,Fe’*,Mn?*,Mg?*

28 KauecTBeHHBIN aHAIN3 jK€1€30COAEpKAILNX JIEKAPCTBEHHBIX NIPENapaToB




29 O6Hapyxenue katnosos Co?t ,Cu®* \Ni** ,Cd**

30 O6Hapyxenne annoHoB SO4>, CO3%" P04

31 B3aumopeiicTBue cynbdaT-HOHOB ¢ TPYIIIOBBIM peareHToM U ¢ochaT-uoHOB
C TPYIIIOBBIM PEAreHTOM

32 O6napyxenue anuonos Cl™ ,Br~,I” ,.S*

33 O6napyxenue anuonoB NOz ,MnQO4 ,CH3COO™

34 DKCIEPUMEHTAIBHOE PEILICHHE 3a]1a4

IIpakTuyeckast padora Nel

MeToabl 0OYHCTKH BelIeCTB




eab: MO3HAKOMUTBCS C HEKOTOPBIMU CIIOCOOAMHU OYMCTKHA BEMIECTB: (pUiIbTpoBaHWE U
BbIMIApUBaHUE.

OO0opynoBaHue: METAUTUYSCKUI MITATUB C MaJbIM KOJBI[OM, CTAKaHBI, CTCKJISTHHAS IMaJl0ukKa C
PE3VMHOBBIM HAaKOHEYHHMKOM, BOPOHKA, (UIbTpOBalbHas Oymara, (apdopoBas dyaimika, 3arps3HeHHas
COJIb, CIIMYKH, CIIUPTOBKA, JIEPEBSHHBIN JIepKATEb.

Xoxa padoTsbl

1. PacTBopenne 3arpsi3HeHHO# coJuim. B crakan Bmectumoctbhio 50 mul Haselte 5 — 6 M
JUCTUITUPOBAHHON BOJIBI U 100aBbTE NPU MOMEIMIUBAHUU | JIOKEUKY 3arps3HeHHON conu. Pa3mernaiite
COJIb CTEKJISIHHOM ITAJIOYKOM.

2. [IpuroroBjienue puiabTpa. CIoXUTE KBAAPATHBIN JTUCT GUIHTPOBATILHON OymMaru BUeTBEpO 1
BBIPEKBTE U3 HETO CEKTOp, CUMTAs IIEHTPOM OKPYKHOCTH TOUYKY M3rnba. Pannyc oKpy>KHOCTH JTOJKEH
OBITH HA 2 MM MEHbIIIE CTOPOHBI KOHYca BOpoHKH. [Ipunoguumure 1 cioit Oymaru u npugainte QuibTpy
dopmy Konyca. PUIBTP JAOJDKEH IIOTHO MPUIIETaTh K CTEHKaM BOPOHKH.

3. ®uiabTpoBanue. BHauane cmounte GUIBTP, YTOOBI OH MPHUCTAT K CTEHKaM BOPOHKH. J[is
ATOrO HaJielTe Ha QUIBTPOBAILHYIO OyMary, BCTaBIIEHHYIO B BOPOHKY, HEMHOTO YHCTOM BOJBI U ITyTEM
BpallleHUusi BOPOHKM CMOYHMTE Bech (QuibTp. BopoHKy ¢ (uiabTpoM BCTaBbT€ B KOJIBLIO IITATHBA,
[I0JICTABbTE CTaKaH WUJIM MPOOUPKY. 3arps3HEHHBIN pacTBOP COJIU HAJMBANTE HEOOJIBIIMMU MOPLMSIMHU 110
CTCKJISTHHOW Majo4ykKe, HUKHUM KOHEI] KOTOpPOW HampaBbTE K CTEHKE BOPOHKH, HE MPHUTPArMBasCh K
¢mbTpy. KuakocTs He TOKHA JOXOJUTH A0 KpaeB GHIbTpa Ha 5 MM.

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

Bonpocsl u 3aianus:

1. B kakom ciyudae cMech pa3aensroT GpribTpoBaHueM?
2. Kakumu ¢usnueckuMu cBOWCTBaMHU JIOJKHO 0OJagaTh BEUIECTBO, €CIH JI €ro

BBIJICJICHUS U3 PACTBOPA MIPUMEHSIOT BhIIIApUBAHHE?

IIpakTnyeckas padora Ne 2

[TosryueHue u 1eKaHTALUSA COTH

IleJsib: MO3HAKOMUTBLCS C HEKOTOPBIMU CIIOCOOaMM OYUCTKH BEIIECTB: I€KaHTalMs (OTCTauBaHUe,
CIIMBaHME KUJKOCTH).

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

Xox padoTsl

1. llosnyyenue cyanpara 6apus. B ctakan Haneiire 5-6 mia cynbsgara Hatpus. [lo6aBbTe Takoe
e KOJIMYecTBO xjopuaa 6apus. Uro Habmogaere?

2. Jlekantamusi moJjiydeHHoO#W coJim. [IogoXauTe HECKOJIBKO MHUHYT, AOKIUTECH IOJHOTO
OTCTaMBaHMUs 0cajiKa. AKKypaTHO clieiiTe pacTBOp B UUCTHIN cTakaH. [lepenecure ocanok B happopoByro
YallKy, BbIIapbTe BOJY.

Bonpocs! 1 3axanus:

1. CocTaBbTe ypaBHEHHE pEaKI[Md B MOJEKYJISIPHOM W HOHHOM BHJE MEXIY
pacTBopamu cynb(aTa HaTpHs U XJIopuaa 6apusi.

2. Kaxkoe BemecTBO BrINIaiaeT B 0Cag0K?

3. Kakumu cBolicTBaMu IOJKHO 00JagaTh BEIIECTBO, YTOOBI €ro0 MOXKHO OBLIO
OTHEIATH JIeKaHTaIen?

4. Jly1 4yero UCNoNb3yIOT IEKAHTALNIO?

IIpakTnyeckas padora Ne3
Cnoco0bl MoJTy4YeHUus1 METAJLIIOB
He.]'l]:: ITIO3HAKOMUTHCA C 06H_[I/IMI/I CHOCO6aMI/I MOJIy4CHHA MCTAJIJIOB.



O0opynoBanme: crakanbl 50 M, pactBopsl cynbhara meau (II), amerara cBuHIA, XKelne3HbIe
CKPETIKH, KHOTIKH.

Xoa padoTsl

IHonyyenue cBuHIA. B cTakaH HanenTe pacTBOp arerata CBUHIA. M3 xKeae3HoM CKpenKU COTHUTE
¢durypy, ormycrute B pactBop. Uro Habmonaere?

ITonyyenne meau. B crakan Haneiite pacTBop cyibhaTa Meu, OIYCTUTE JKEIE3HYI0 KHOIIKY UIIH
ckpernky. Habmioaiite 3a ©13MEHEHHEM 1IBETA PaCTBOPA U KHOIIKH.

Bonpocskl u 3aganus:

l. K kakoMmy THIy OTHOCSITCS IPEJI0KEHHBIE ITPOLIECCHI?

2 CocTaBbTe YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIUM.

3. Bo3MoxHO 11 npoTekaHKue MPOTUBOIOIOKHBIX IPOLECCOB?
4 Kakue MeTasibl Helb3s MOJYYUTh JAHHBIM CIIOCO00M?

IpakTnyeckas padora Ned

IHosnryyenne xkuciaopoaa

Leab: MO3HAKOMUTBHCS CO CIIOCOOOM TIONY4YEHUST W CcOOMpaHHsl KUCIOPOJa, H3YUUTh €ro
duznyecKkrue 1 XuMHUYECKHE CBOMCTBA.

O0opynoBanme: METANTMYESCKUH ITATUB C JIATIKOM, CIUPTOBKA, CIUYKH, TPOOKA C Ta300TBOHON
TpYOKOH, MPOOUPKH, JIyYUHKA, PACTBOP TIEPOKCHIA BOAOPOA, JIOKEUKA JUIsI CKUTAHHS BEIIECTB, cepa.

Xoxa padoTsbl

B mpoOupky momectuTe 2 MII pacTBOpa MEpeKUCH Bojopoja. J{o0aBbTe MOPOLIOK OKCHIA
mapranna (IV). 3akpoiite mpoOupky mnpoOkoll ¢ ra300TBOAHON TpyOKo#. 3akpenure mpoOUPKY B
METaJUINYEeCKOM InTaTuBe. [ 'a300TBOAHYIO TPYyOKY OIyCTHUTE B IyCTOW CTakaH WM mpoOupky. Harpeiite
IpOOUPKY C pacTBOpPOM Mepekucu Bogopoaa. Cobepute KUCIOPOJ METOJOM BBITECHEHHS BO3AyXa B 2
npoOupku. BHecUTe B COCy/] ¢ KUCIOPOIOM TICIONIYIO IYYHHKY. UTo Habmonaere? Buecute B mpoOupKy
JIOXKEUKY ¢ IpeBapUTeNbHO MOI0KKEHHOM cepoil. UTo HabmronaeTe?

Bonpocs! u 3axanus:
Kakyro ¢pyHKIIMIO B JaHHOM Tpoliecce BHINOIHsET okeu Mapradia (IV)?
CocraBbTe ypaBHEHHE peaKuy MOJIYYeHHs KUCIOpoa U3 MepEeKUcr BOA0poaa.
[Touemy KHCIIOPOJT MOXKHO COOMpATh METOZOM BBITECHEHUS BO3/1yXa?
Kaknmu pusnyeckumu cBoiicTBamu o0nagaeT Kuciopoa?
Kak M0>kHO 00HApyXKUTh KHUCIOPOA?
CocraBbTe ypaBHEHHE pEaKlUu TOPEHUS CEPbI B KUCIOPO/IE.

A

IIpakTuyeckasi pa6ora NeS

HHonyyenue BoAOPOIa M H3YUYEHHE €r0 CBOKCTB

Henb: momyduTh BOIOPO] B3aUMOICHCTBIUEM KHUCIOTHI C METAJIIOM, U3YYHTh €T0 CBOMCTBA.

O0opynoBanme: puboOp AN MOJYYEHHUS BOJOPOJA, IITATUB C MPOOMPKAMH, METATTMYSCKUIN
MITaTUB C JIJAMTKOU, CIIMPTOBKA, CITMYKH, ITMHK B TPAHYJIaX WM )KEJIE3HBIEC ONUITKH, COJISTHASI KUCII0TAa, OKCH/T
meau (11) B moporike, mpeiIMETHOE CTEKIIO.

Xoxa padoThbI

1. IMosryuenue Bogopoaa. Cobepute npubop ass nosyueHust Bogopoaa. Ilomecture B npoOHpKy
HECKOJIbKO TPaHyJl IIMHKA, IOMECTUTE MPOOMPKY B IJIACTMACCOBBIN IMTATUB. B manke Apyroro mratuBa
3aKpenuTe mpoodupKy ¢ mopomkoM okcuaa meau (1) Tak, 4ToObI JOHBIIIKO MPOOUPKHU (TIO TOPUZOHTAIIH )
OBLIIO YYyTh BHIIIIE €€ OTBEPCTHS, @ OKCHUJ] PACIIPEICTUTE TOHKHM CJIOEM OT JHA MPOOUPKH 710 €€ CePETUHBI.
Ha ypoBHe oTBepcTust IpoOUpKHU Ha CTON ocTaBbTe paphopoByto yamky. B mpoObupky i monydeHus
BOJIOpOJIa HaJeWTe COJSHYIO KHUCIOTY /10 74 oobeMa mpooupku. Ilomyuurte Bomopon, cobepute ero B
MPOOMPKY METOJIOM BEITECHEHHS BO3lyXa. [I[poBephTe ra3 Ha YUCTOTY.

2. BoccraHoBjienue Meau u3 okcuaa meau. Korma OyaeT BBIIEHATHCS YHCTBIA BOJIOPO,
BCTaBbTE T'a300TBOJIHYIO TPYOKY B MPOOUPKY C OKCHIOM MEIU TaK, YTOOBI €e KOHEI[ JOXOIWI JI0 JHA
npoOupku. Harpesaiite okcua meau. Uto Habmogaete?

3. T'openue BomoOpoaa. M3BiuekuTe razooTBOJIHYIO TPYOKY M3 NMPOOMPKU C OKCHUAOM MEAU H
MOIOKTUTE BBIIETIOMUICS Boiopoa. Yto nadmomaere? [logaecuTe kK Kparo TpyOKH CTEKIIO.

Bonpocs! u 3aganus:



Hanumure ypaBHEHUS IPOTEKAIOMUX PEAKIUM.

[Touemy BO0OpOa MOKHO COOMpPATh METOIOM BBITECHEHHUS BO3TyXa?

3adeM BOJIOPOJ IPOBEPSIOT HA UUCTOTY?

Kaknmu pusnyeckumu cBoiicTBaMu 00J1a1aeT BOIOPOI?

Kakyto pyHKIHIO BBITOJIHSET BOJAOPO/ MPU B3aUMOICHCTBUU C OKCHIIOM METU?

A S

IpakTnyeckasi padbora Ne6

ITosryueHne OKCHIOB Pa3JioKeHHEM CJI0KHbIX BellleCTB

Iesab: M0O3HAKOMUTHCS C OAHUM U3 OOIIMX CIIOCOOOB MOTYYEHHSI OKCU0B: Pa3I0KEHUE CIOKHBIX
BEIIIECTB.

OO0opynoBaHMe: METANTMYECKUN IITATHB C JIANKOM, CHUPTOBKA, CIMYKU, TIPOOUPKH, IpoOUpKa ¢
ra300TBOAHOMN TPYOKOM, pacTBOP T'MAPOKCHIA KATIbIUsl, MAJIaXHT.

Xoa padoTsl

1. Cobepure mpubop: 3aKpenure NpoOUpPKy ¢ ra300TBOJAHON TPYOKOI B JIallKe IITATHBA TaAKUM
00pa3oM, 4TOOBI TOPIBIIIKO MPOOUPKH OBUIO HECKOJIBKO HIKE JTHA. B MpoOMpKy MOMECTUTE MalaxuT
(ruapokcokapOOHAT Men ), 3aKPOITE ra300TBOJHON TPYOKOil, KOHEI] KOTOPOM MOMECTUTE B U3BECTKOBYIO
BOJLY.

2. IlpoBenaute HarpeBaHue npoOupku B TeueHue 1-2 muH. Yto Habmromaere? HarpeBanue
IPEKPATUTE U Cpa3y e MOJHUMHUTE MPUOOP TaK, YTOOBI Ta300TBOJIHAS TPYOKa HE Kacajach U3BECTKOBOM
BOJIBI.

Bonpocs! u 3axanus:

1. Kakue ¢dakThl HO3BOJISIIOT YTBEPKAATh, YTO MIPOU30LLIA XUMUYECKAsl peakLus?

2. Kakoro tuna peakuus?

3. Kakue BemiectBa oOpa3oBaiuch IOCIE pEaKUUH, U M0 KaKUM IpPU3HAKAM 3TO
YCTaHOBJIEHO?

4. CocraBbpTe ypaBHEHHE PEAKLIUH.

IpakTnyeckas padora Ne7

Honyuyenune ruapoxcuna meau (I) u BoigesieHne ero u3 pacTeopa

Iesb: paccMoTpeTh crnoco® MOJIy4YeHUs TUAPOKCHIIOB Ha mpumepe ruapokcuga meaum (II),
noyuuTh Tuspokcua meau (II) myist manpHeIero uemnoab30BaHus.

OOopynoBaHme: pacTBOpbl cyiabdaTa MeOM M TUAPOKCHAA HaTpus, crakaH 50 mu (2 wmrT.),
JUCTWIIMPOBAaHHAs BOJA, CTEKJISHHas najodka, QuibTp, yamka [letpu, muaukaTopHas Oymara
(penoncdranenHoBas), MpeIMETHOE CTEKIIO, BOPOHKA.

Xoxa padoThbI

CwMeriath B cTakaHe paBHbIE 00bEMBI pACTBOPOB FHAPOKCHIA HATPHS U Cyibdara Mean. OTAeIUTh
ocaJloK JekaHTanuei. g ynaneHus oCTaTKOB ILIENOYM OCAJOK MPOMBITh TUCTHIIIMPOBAHHOW BOJIOM,
oT(unbTpoBaTh. JleHCTBHS MOBTOPATH 10 TE€X IOp, MOKAa HE MCYE3HET ULIeNOYHas pPeakiusl Cpeabl
¢unbTpata. Ilepenectu ocagok B wamiky IleTpu, 3aKkpbITh HMpPEIMETHBIM CTEKJIOM M OCTaBUThH JUIS
BBICBIXAHMSI.

Bonpocsl u 3a1anus:

1. CocraBbTe ypaBHEHHE PEaKLIUU B3aUMOJEHCTBHA cyiabdaTa MEIU M THAPOKCH]IA

HATpUs B MOJIEKYJISIPHOM M HIOHHOM BHJIE.

2. Ha yeM ocHOBaH NaHHBIH CHOCOO MOJy4eHUs THApokcuaa? MOXKHO JM TaKUM

CIocoO0M MOJYYUTh TUJIPOKCU]T HATPHUS?

3. Jl1s yero npoBOAT IPOMBIBaHKME Ocaka?

IIpakTnyeckas padbora Ne§
O0mme cnocodbl MOTy4eHHST KUCJIOT
Hesb: n3y4uTh 001THE CIIOCOOBI MOTYyUEHUS KUCIIOT.
OOopynoBaHme: ITaTUB, CTAKaH, PACTBOP COJITHOM KHUCJIOTHI, CHJIMKAaTa HATPUsS (CUIIMKATHBIN



KJIeH), TUCTUJUIMPOBAaHHAsI BOJA, CTEKJITHHAS MaJloyvKa.

Xoa padoThbl

Ilonnyyenne KpeMHHEBOH KHCIOTBbI. B CTakaH HaJIUTh KAHLEIAPCKUM CUIMKATHBIA KIIEH,
HAloJIOBUHY pa30aBUTh ero BojoW. Ilo kamisM A00aBiIATH PAacTBOP COJSIHOM KUCIIOTHI, MOMEIINBAs
pacTBOp CTEKJISAHHOW mnanoukoi. [locrme mosiBieHus omnanecueHIMH (psOb), KUCIOTY HE J00ABIATH,
nepeMeluBaHie IPEKPaTUTh, MAJIOYKY OCTaBUTh B pacTBope. Uto Habmonaere?

Bonpocs! u 3axanus:

1. CocraBbTe ypaBHEHHs peaklUid, XapaKTepU3yIolue o0Me CrocoObl MOMyUeHUs:
. KHCJIOPOJICOIEPKALIUX KUCIIOT (U3 coJIei)
. OECKUCIOPOAHBIX KUCIOT (M3 COJIeH, U3 TIPOCTHIX BEIIECTB)

2. CocraBbTe ypaBHEHHS PEaKIIMU B3aUMOJICHCTBUS a30THON KUCIOTHI ¢ (hochopom
(yuutbIiBasi, 4To oOpasyetcs kuciora). Pazdepure 3TOT mponecc ¢ TOUYKU 3PEHHS] OKUCIICHUS —
BOCCTAHOBJIEHMSI.

IIpakTHyeckasi padora Ne9

ITosryueHnue coJIsiHOM KHUCJIOTHI H U3yYeHHe ee CBOICTB

Henab: N0Jy4YUTh COJSHYIO KMCIOTY U MPOBECTH OMBITHI, IOJTBEPKAAIOIINE €€ CBOWCTBA.

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

Xoa padoTsbl

1. ITonydyeHue cosIHON KUCJIOTHI. B mpoOHpKy moMecTuTe KPUCTAIUTMUECKUN XJIOPUJ HATPUS
(ue Oomnee 1 cM 1O BBICOTE MPOOHPKH), J0OABHTE KOHIIEHTPHPOBAHHYIO CEPHYIO KUCIOTY (CMOYHTH COJIb),
3aKpBITh TA300TBOAHON TPYOKOH, KOHEIl KOTOpOH ONYyCTUTh B MPOOMPKY C BOAOH (HE Kacasch
MOBEPXHOCTH BOZBI). B mpoOupKy C BOMOI MpeaBapuTEIbHO IMOMECTUTE WHAWKATOPHYIO Oymary.
[Tpobupky c BOJOI 3aKpoiiTe BaTHBIM TaMMOHOM. CMeCh OCTOpPOKHO HarpeBaiite 3-4 muH. YUTO
HaOmoaete? Ilocne M3MeHeHMs 1LIBeTa MHAMKATOPHOW Oymaru HarpeBaHue mnpekparure. Octyaurte
IPOOUPKY C KUCIOTOM.

2. N3yueHue CBOWCTB COJIIHOM KHMCJIOTbI. AKKYpaTHO BCTPSIXHHUTE MPOOUPKY C KHUCIOTOM,
nepemenuBas cojepxumoe. JJo0aBpTe HECKOIBKO Karelb CONSHOM KUCIOThI B IPOOUPKH C METHBIMU U
MarHueBbIMU onuiikamu, okcugom Menu (II), pactBopom kapOonata HaTtpus W HuUTpaTa cepedpa. K
ocTaTKaM KHCIIOTHI 100aBbTe JakMmyc. YTo Habmogaere?

Bonpocs! u 3axanus:

1. 3ayeM 3aKpbIBalOT MPOOUPKY € BOJON BaTHBIM TaMIOHOM?

2. [ToueMy n3MeHMIIaCh OKpacKa HHIUKATOPHOU Oymaru?

3. J1s 4ero ucnosib3yroT MHIUKATOPHYIO OyMary B JaHHOM OIIbITE?

4. Crenaiite BBIBOJ O CIIOCOOHOCTH COJIIHOM KHCIIOTHI pearupoBaTh ¢ MeTalljlaMu
pa3IMYHON aKTUBHOCTH.

5. C KakMMM OKCHJAAMH MOYKET pearnpoBaTh COJIIHASI KUCI0TA?

6. C pacTBOpamM Kakux COJIE€W MOXKET pearupoBaTh COJIsIHAs KUCa0Ta?

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

BO3MOXHO, B MOHHOM BHUJIC.

IIpakTuyeckasi padora Nel(
O0mme cnoco0bI MOTy4eHHs COJIel MOJIy4YeHHe coJieil peaknueil 00MeHa MeK1y KHCJI0TOH U
OKCHAOM
Llesb: paccMOTPETh OJUH U3 CIIOCOOOB MOJTYYCHUS COJICH: B3aMMOICHCTBHE MEXIY KUCIOTON U



OCHOBHBIM OKCHJIOM.
OOopynoBaHMe: CIUPTOBKA, CHHUYKM, JepXkKaTeib, BOPOHKA, (GWIBTP, CTEKISHHAs Majoyka,
craka 50 My, npobupka, dpapdoposas vamka, okcuasl meau (II), kanpuus, Maraus, pacTBOPHI COISTHON
Y CEpHOM KHUCIIOT.
Xoa padoTsl
1. BeinonHuTe npakTuyeckoe 3aaaHue.
2. Odopmure padory.
3. Cnemnaiite pacyer.
Bonpocs! u 3a1anus:
BAPUAHT 1
Ha xuBoTHOBO/IUECKOH (hepMe coBX03a CPOUHO MOHano0mIcs xnopua Meau. [lomyunTe nanHyo
cosb. [IpopunbrpyiiTe pacTBOp U BBIAEIUTE COJIb B CYXOM BUJIE.
NHxeHepy-3KOHOMHUCTY PAaCCUUTaTh, CKOJIBKO XJIOpUIA MEIU MOYHO IMOJyYUTh M3 8§ T OKCHAA
memu (11).
BAPUAHT 2
st 60pu0OBI ¢ BpenutensiMu cana Heooxonum cyibdar menu (II) — mennbiii kynopoc. [lomyuunre
JTaHHYIO colib. [IpodunbTpyiiTe pacTBOpP M BBIJCIUTE COJIb B CyXOM BHJIE.
HHxeHepy-3KOHOMUCTY pacCUuTaTh, CKOJIBKO cyiabdaTa menu (I11) momyuunres us 4 r okcuia Meau
ID).
BAPUHAHT 3
Ha cTpoutenbHbIil y9acTOK HEOOXOAUM LIEMEHT, COCTABHOM YacCThIO KOTOPOTO SIBISIETCS XJIOPU
marHus. [lonyunte nannyio coib. [IpodunbTpyiiTe pacTBOp U BBIJEIUTE COJIb B CyXOM BH/IE.
HHxeHepy-3KOHOMHUCTY PaCcCUUTaTh, CKOJIBKO XJIOPHUIA MarHUsl MOXHO MOJyYUTh U3 4 T OKCHIa
MarHusl.
BAPUAHT 4
WM3-3a rososnena pe3ko yBEIMYMIOCh YUCIO HECYACTHBIX CiIydaeB. [[jsi mpUroToBIEHHS THIICOBBIX
MOBSI30K UCTOJIB3YIOT TUIIC, WK Cyib(at Kanbuus. [lomyunte nannyro conb. [IpodunbsrpyiiTe pacTBop u
BBIJICJIUTE COJIb B CYXOM BHJIE.
HHxeHepy-9KOHOMHUCTY PacCYMTaTh, CKOJBKO Cyib(dara KalbIHsl MOKHO TOJIYYHTh U3 28 T
OKCH/JIa KaJIbLUSI.
BAPHAHT 5
B menunuHe B KauecTBe KpPOBEOCTAHABIMBAIOLIETO CPEACTBA HCMOIb3YIOT XJOPHJ KaJbIHs.
Hcnonb3yercs 3Ta cojib U U BOCIAUTENbHBIX nporeccax. [lomyunrte nannyro cons. [Ipodunerpyiite
pacTBOp M BBLAEIHUTE COJIb B CyXOM BHUJIE.
HHxeHepy-3KOHOMHUCTY PaCCUUTATh, CKOJIBKO XJIOPH/Ia Kbl MOKHO TIOTYYUTh U3 28 T OKCH/Ia
KaJbLIUs.

IIpakTHyeckas padora Nell

OOHapykeHHe KATHOHOB B PacTBOpe

IeJsib: MO3HAKOMHUTHCS C KAYECTBEHHBIM OIPE/ICIIEHUEM KAaTHOHOB B PAaCTBOPE.

OOopynoBaHue: mTaTUB, MPOOUPKH, PAacTBOPBHl HUTpaTa cepedpa, alerara CBHHLA, XJOpHUAA
Oapusi, XJOpHAa aMMOHUS, XJIOpUAa amtoMuHus, xiuopuaa xenesa (II1), cynbdara xenesa (II), consnoit
KHUCTIOTHI, HOJU/IA Kalus, Cylb(]ara HaTpus, TUIPOKCUIA HATPUS, POJIAHUAA KAIHSI, CIIUPTOBKA, CITMYKH,
JIEPEBSIHHBIN P KaTeb.

Xox padoTsl

PearenT — BemecTBo, C MOMOIIBIO KOTOPOTO MOXKHO JIOKa3aTh HaJHMYUEe TAaHHOTO HOHA B
pactBope. KauecTBeHHas1 peaklusi — PeaKIlMs, COMPOBOXKIAIOIIANACS SPKO BBIPAXKEHHBIMU MTPU3HAKAMU
(OypHOE BBIZICIICHHE Ta3a, MOSBICHUE XapaKTEPHOTO 3araxa I OKPACKH).

s oOHapy)XeHUsT KaTHOHOB B pAacTBOPE IPOBEIUTE KAueCTBEHHBIE PEAKIMH, HCIOIb3Ys
MpeIOKEHHBIE peareHThl. Pe3ynbTaTel HaOMI0IeHNH (TPU3HAKU PEAKITUI) 3aIMUIINTE B TAOJIHILY.

KATHOH PEATEHT PE3VIJIBTAT
Ag* Xnopua

Pb*? oz

Ba*? CynbhaTt




NH4* [lenoun
AlP N305ITOK 111€7104HN
Fe*? lemoub
Fe*? [lemous, KCNS
Bonpocs! u 3aianus:
1. [To xakuM mpHU3HAKAM MOXXHO OIPENCIUTh HAIWYKE 33JaHHOTO KAaTHOHA B
pacTtBope?
2. CocrtaBbTe ypaBHEHUS MPOBEJCHHBIX PEAKIIUH B MOJICKYJIIPHOM M HOHHOM BHJIC.
3. [Tpenmonioxkure 00JaCTH MCIIOJIB30BAHMSI JIAaHHBIX IIPOLECCOB B HAPOJIHOM
XO341CTBE.

IIpakTuyeckas padora Nel2

OOHapy:KeHHe AaHHOHOB B pacTBoOpe

IleJsib: MO3HAKOMUTBCS C KAYECTBEHHBIM OIpEIe/IEHUEM aHMOHOB B PacTBOpE.

OOopynoBaHue: mTaTUB, NPOOMPKH, PACcTBOPHI XJIOpWAa, Cyibdara, HHUTpara, KapOOHaTa,
Opomua, noauaa, HUTpaTa cepedpa, xyiopuaa 6apusi, cepHas KUCIO0Ta, COJsTHAsI KMCII0Ta, ME/lb, CIIUYKH,
CIUPTOBKA, JA€pKaTEIb AEPEBIHHBIMN.

Xoa padoTsbl

PeareHT — BelecTBO, C IOMOIIBIO KOTOPOI'O MOKHO JI0Ka3aTh HaJM4YWE€ JAHHOIO HOHA B
pactBope. KauecTBeHHas1 peakusl — peakiys, COMPOBOXKIAIOIIASACS SPKO BBIPAKEHHBIMU ITPU3HAKAMHU
(OypHoOe BblieNIeHUE Ta3a, MOSIBICHUE XapaKTEPHOI'0 3araxa Ui OKPackKu).

s oOHapy)XeHUsT KAaTHOHOB B pAacTBOPE IPOBEIUTE KAaueCTBEHHBIE PEAaKIUH, HCIOJb3Ys
IpeUI0KEHHbIE peareHThl. Pe3ynbraThl Ha0JIt01eHNH (IPU3HAKY peaKluil) 3alHUIINTE B TaOJIUILy.

AHHUOH PEAT'EHT PE3VYJIBTAT
Cr Hutpat cepebpa
SO4? Counb Gapust
NOs” Menp, cepHasi KUCIIOTa
COs? Kucnora
Br Hurpat cepebpa
I Hutpat cepebpa
Bonpocs! u 3axanus:
1. [To xakuM mpHU3HAKAM MOXKHO OIPENEIUTh HAIWYHE 33/JaHHOTO KaTHOHAa B
pacTtBOpe?
2. CocTtaBbTe ypaBHEHUS MPOBECHHBIX PEAKIIUI B MOJIEKYJIIPHOM M HOHHOM BHJIE.
3. [Ipeamonoxure 0O0JACTH HMCHONB30BAHUS JIAHHBIX MPOIECCOB B HAPOIHOM
XO035IUCTBE

IIpakTuyeckas padora Nel3
KauecTBeHHBI aHAJIN3 JKeJ1€30C0/IePKALIMUX JIeKAPCTBEHHbIX MPeNnapaToB
eab: 3aKpenuTh 3HAHUS O KAUECTBEHHBIX PEAKIIHMIX HA KATUOHBI U aHUOHBI.
O6opynoBaHue: MEAUITMHCKHN npenapaT Gepporuiekc (Uit JIF0O0H APyTrou )Kele30CoaepKaiui
npenapar), cTynka ¢ IeCTUKoM, crakad 50 mut (2 mT.), IMCTUIIMPOBAHHAS BOJIA, CTEKJISTHHAS MaJI0oUKa,



BOpPOHKa, QUIIBTpP, TPOOUPKH, THIPOKCUI HATPUS, XJIOpU Oapusi, HUTpAT cepedpa.

Beenenne. @epporuiekc NPUMEHSIOT Ul JIeYeHUs OOJIbHBIX C IOHM)KEHHBIM COJEp’KaHHEM
remMorjgoonHa B KpoBu. OH COCTOUT M3 PacTBOPUMOMN cpenHeil coimu, 00pa30BaHHOW HEPacCTBOPUMBIM
OCHOBAaHUEM W CWIBHOW KHMCIOTOH. JIJsl JydIIero yCBOCHMsS OCHOBHOIO KOMIIOHEHTa OPIaHHU3MOM B
COCTaB JIEKapCTBa BBEJEHA ackopOuHoBas kuciora (Buramul C). IIpumeHeHue npenapara pacCuuTaHO
HAa JUIUTEIIBHBIN CPOK.

Bonpocs! u 3axanus:

1. [Tpoananuszupyiite nomyueHnyro uHpopmaiuio. Kakue noHbI (KATHOHBI U aHUOHBDI)
MOTYT BXOJIUTh B COCTaB 3TOT0 Mpernapara.
2. Kakmne kauecTBeHHBbIE peakUMM HEOOXOJUMO TIPOBECTH [UIsl OMNpPEICIICHUS

Ka4eCTBEHHOT'O COCTaBa JaHHOTO JIEKAPCTBEHHO IpenapaTa.
Xoxa padoThl
N3menpunte TabIETKY Npenapara B CTYIIKE U pacTBopute B Boze (5-10 mi).
[TpodunsTpyiiTe pacTBop.
[TpoBennTe KaueCTBEHHBIE PEAKIINU.
PesynbTarhl 3aHecute B TabiuLy, cleilaiiTe BbIBOA O Ka4eCTBEHHOM COCTaBE JIEKAPCTBEHHOIO
npernapara.

HNOH | PEAKTUB HABJIIOJEHUSA YPABHEHUE PEAKIIUHN BbIBO/]

IIpakTnueckas padora Nel4

Onpenesnenue cTeneHH 3aCOJI€HHOCTH MOYBbI

eab: mpakTHUecKOe UCIIOIb30BaHNE KAUECTBEHHBIX PEAKIUil.

Oo6opynoBanme: papdopoBas yarika, MTaTUB, CHUPTOBKA, CIIMYKH, KOHMYECKas Koyba (2 mrT.),
MEpHBIN IHJIUHJIP, TTUIETKA, TPOOUPKH, BOPOHKA, (HIBTpOBaIbHAS Oymara, coysiHas Kuciota (pa3o. u
KOHII.), PACTBOPBI a30THON KUCJIOTHI, XJIOpHAa Oapusi, HUTpaTa cepedpa, AUCTUIIMPOBAHHAS BOJIA, BECHI,
pa3HOBECHI, 00pa3Ibl TOYBHI.

Xox padoTsl

N306bITOK pacTBOPEHHBIX B MOYBE COJIEH (3aCOJIEHHOCTH), CHUKAET €€ TIJI0/I0PO/Ie. 3aCOJICHHOCTh
ofpeieNnseTcs XJI0pUIaMH HaTpusl, MarHus, Kaublus, KapOOHATOM U CyJIb(aTOM HATPHsL.

1. O6napy:xkenue kapoonaToB B nmouse. K mpoOe mouBsl 100aBbTE HECKOILKO Karnenb 10 Y%-Hoi
COJSIHOM KucaOoThl. Eciu mouBa conepKUT KapOOHAT-MOH, TO TOA JEHCTBHEM KHCIOThI HauHETCs
BbI/IeJIeHHE yriekucioro rasa. Ilousa kak Obl “Bckumnaer”. IlouBbl, BCKUIarolue OT pa30aBIeHHON
COJISTHOM KHCJIOTBI, OTHOCAT K KapOOoHaTHBIM. MIHTEeHCUBHOCTH 00pa30BaHus yriiekucioro rasa (OypHoe,
cpenHee, cinaboe) JaeT IMpelBAPUTENIbHYI0 KOJMYECTBEHHYIO OLIEHKY CoJep)KaHusi KapOoHaT-HOHa B
HOYBe.

2. O6Hapy:keHHe HAJIMYUSA XJOPHIOB B mMouBe. [[0Ar0TOBbTE BOAHYIO BBITSKKY IMOYBHI. J[iist
3TOr0 TMOMECTUTE 25 T MOYBBl B KOHMYECKYIO KojOy, mo6aBbre 50 MIJI JUCTUITUPOBAHHON BOJIBI.
B36onraiite comepkumoe KonObl, maite orcTosithess 5 — 10 mumH. Eme pa3 B30osnraiite u mocie
oTcTauBaHus nMpopmibTpyiite. OTneiite B MpoOUPKY 5 MII MOYBEHHON BBITSKKHU, 100ABbTE€ HECKOIBKO
Kamenb pa30aBiIeHHOW a30THOM KucioThl. [lo karusim mobaBisiiite pacTBOp HUTpaTta cepedpa. Ecmum
XJIOPUIbI IPUCYTCTBYIOT, TO 00pa3yeTcsi Oeblil XJI0MbeBUIHBIN 0caoK. Eciu ocagok XOpoIo pa3inuaum,
TO COZEp X aHHE XJIOPHUIOB COCTABJISET JI€CAThIE JOJIU MPOLEHTA, €CIU PacTBOP JHILIb MyTHEET (TepsieT
PO3PaYHOCTh), TO COACPIKAHUE XIOPUI-UOHOB COCTABIISAET COTHIE U THICSYHBIE JOJIH MPOIICHTA.

3. Oonapyxenue cyiab@paroB. K 5 MJI NMOYBEHHOW BBITSKKM MNPHICHTE HECKOIBKO Kareilb
KOHIIEHTPUPOBAHHON COJISIHOM KHCIOTHI M 3 MJI pacTBopa Xxjopuaa Oapus. Eciu pacTBop comepkut
cynb(haT-uOHbI, TO TMOSBISETCS Oeiblii TOHKOAUCHEPCHBIM (MOJIOUHBIN) ocanok. O KOHIEHTpalHu
Cynb(aT-uOHOB CYJIAT MO CTEMEHU IMPO3PauyHOCTH pacTBopa (TycTOW OCaloK, MYTHBIH WIM TOYTH
MPO3pavHbBIN PACTBOP).

4. O0Hapy:keHHe HOHOB HATpusA. oHBI HaTpus OOHAPYKMBAIOT MO SIPKO-XKEITOH OKpacke
wiaMeHd. HUXpoMoByi0 MPOBOJIOKY MPOKaIMBAIOT B MJIAMEHH CIUPTOBKM JOKpACHA, 3aT€M BHOCST B
UCCIIETyeMbIil pacTBOp, 3aTeM OIAThH B TUIaMs (BO BHELIHIOIO YacTh), OTMEUAIOT LIBET TVIAMEHH.

IMpakTnyeckas padora Ne 15
XuMHn4ecKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BellleCTB
eanb: 0000mMTL, 3HAHUS O XUMHUYECKHUX CBOMCTBaX KHCIIOT, COJICH, OCHOBAaHUW W OKCHJIOB,
YCTaHOBI/ITI: FeHeTI/I‘-IeCKyIO CBS3b MC)KI[y KJ1accaMu HeOpFaHI/I‘-IGCKI/IX COGI[I/IHQHI/Iﬁ



Xoa padoTsl

BrITSAHYTB KpeOuid.

[TogoOpath peakTUBBI AJIsl MPOBEICHHS TPEBPAIICHUI.

DKCMEPUMEHTATBHO U3YYUTh XUMUYECKUE CBOMCTBA HEOPTAaHUYECKUX COCTMHEHUMN.

Odopmurs padoty.

CrenaiiTe BBIBOJ O XMMUYECKUX CBOMCTBAX BAIIEro Kjacca BELIECTB.

BAPUAHT 1

OO0opynoBanme: MTATUB, IPOOUPKH, CTEKIIIHHAS TPYOOUKa, BOJIa, COJISTHAS KUCIIOTA, THIPOKCH]T
KaJIbLIMS, YTJIEKUCIIBIN Ta3, OKCcu Kainbius, okcua meau (I1I), nepxkarens, CUpTOBKA, CIUYKHU.

3agaHue: IpPOBEINUTE ONBITHI:

o B3anMonelicTBue okcuga MeTaaiIa ¢ BOJOW U KUCIOTOU
o BzaumozeiicTBre okcuna HeMeTaIa ¢ BOOOU U IIEIOYLIO.
BAPUHAHT 2

O6opynoBanue: jjakmyc, (eHoapTanenH, Tuapokcua Hatpus, ruapokceua meau (1), cephas
kucnota, cynbdar meau (1), ruapokcun kanpius, KapOOHAT HATPUs, CIUYKH, CIIUPTOBKA, JCPEBSIHHBIN
JiepKaTelb, IITATHB, TPOOUPKU

3anaHue: IPOBEINUTE ONBITHI:

. JelicTBue mienodeil Ha HHIUKATOPHI.

o Heitrpanu3zamus HepacTBOPUMOro U paCTBOPUMOI0 OCHOBAHUSI KUCIIOTOM.

. B3auMozeiicTBue pacTBOPOB COJIEH U OCHOBAHUM, pE3YyJIbTaTOM KOTOPOTO B OHOM
CJy4ae SIBIIIETCSl HEpAaCTBOPUMOE OCHOBAHUE, B IPYTOM — HEPACTBOPUMAS COJIb.

. Peakuus pa3znoxeHuss OCHOBaHUS.
BAPUHAHT 3

OOopynoBaHue: ILITATUB, IPOOUPKHU, COJISTHASI KUCIIOTA, JTAKMYC, THAPOKCH]L HATPUsl, THIPOKCH]L
xenesa (I11), marauii, kapOoHaT HaTpUs, CEpHask KUCIOTa, XJIOopua Oapusl.
3agaHue: IPOBEIUTE ONBITHI

. JleficTBHE KUCIIOT HA UHIUKATOPBI.

. Helitpanu3sanus KUCIOTON paCTBOPUMOIO U HEPACTBOPUMOI'O OCHOBAHUS.

. B3anmonencTBre KUCIOThI C METAIIIIOM.

. B3auMozeiicTBUe KHUCIOTBI C COJIBIO C BBIJEICHUEM B OJHOM Cllydae ra3a u
BBINIAJICHUEM OCAJIKa B APYTOM CIIydae.
BAPUAHT 4

OO6opynoBaHue: OKCHUJI IIMHKA, COJISTHASI KUCIIOTA, THAPOKCUT HATPHS, XJIOPU]T ITMTHKA.
3anaHue: IpPOBEINUTE OMBITHI

. B3aumoneiictBue aMmpoTepHOro okcuaa ¢ KUCIOTON U LIEN0YbIO.

. [Tony4yenue aMm(pOTEepHOro THIPOKCHA.

. B3aumonelictBre aM(pOoTEpHOT0 r’UAPOKCH]IA C KUCIOTON U HIEI0YBIO.
BAPHAHT 5

Oo6opynoBanmue: cynsdar meau (I1), xene3o, ruApoKCcH HATPHs, KapOOHAT HATPHUSI, THAPOKCHU]T
KaJbIUsl, COJISTHASI KUCIIOTA, XJIOpU 6apusi, cepHasi KUCIIOTa, MPOOUPKH, IITATHB.
3amanue: TPOBEIUTE ONBITHI

. B3aumoselicTBue pacTBOpa COJIM C METAJLIOM.

. B3aumopeiicTBie pacTBOpPOB coJieil U OCHOBaHMI ¢ 00pa30BaHUEM B OJIHOM Ciydae
HEPACTBOPUMOM COJIH, B IPYTOM — HEPACTBOPHUMOT'O OCHOBAHHS.

. B3aumopeiicTBie KUCIOT ¢ pacTBOpaMHU coJiel ¢ 00pa3oBaHUEM B OJHOM CiIydae
rasa, B IpyroM — OcajKa.

. B3anmoneiicTBre pacTBOPOB COJIEH IPYT C IPYTOM.

IIpakTnueckas padora Nel6
JKCIepUMEeHTA/IbHOE pellleHne 3a1a4
Heab: 3aKpenuTh TPAKTHUESCKUE HABBIKK U O0OOIIUTH 3HAHMSI 10 HEOPTAaHUYECKOM XUMHUH.
Xoxa padoThl
Brimonaute MPAKTUYCCKUC 3aTaHUA.
Hanummre ypaBHeHus peakluii B MOJIEKYJIIPHOM U HOHHOM BHJIE.
BAPUAHT 1



IIpuGopsl U MaTepUAabI: IITATHB, TPOOUPKH, cyabdaTr meau (II), ruapokcua HATPUs, XJIOPUA
Oapus, cepHas kuciora, xjaopua xkenesa (I11), kapOonar Hatpus.
Hcnosnp3ys BblIaHHBIE BELIECTBA, TOJIYUYUTE:

. Tpu ocanka: romy0oii, 6enblil, KOpUUHEBBI.
. ['a3 Ge3 3amaxa.
BAPUAHT 2

IpuGopsl m Matepuajbl: cyaspar menu (II), ruapoxcua HaTpus, xyuopupa Oapusi, cepHas
KHCJIOTA, COJISIHASA KUCIIO0Ta, (eHOI(PTATIeHH.
OKCHEPUMEHTAIBHBIM IIYTEM OCYILECTBUTE MPEBPAILIECHHUS:
. PactBop — ocanok — pacTBop
. becuBeTHbIN pacTBOp — PacTBOP MAJIMHOBOIO I[B€Ta — OECI[BETHBIN pacTBOp —
ocaziok Oenoro 1BeTa
BAPUAHT 3
IIpuGopsl M MaTepUAIbI: THAPOKCH HATPUS, XJIOpUL Oapus, cepHas KUCI0Ta, KapOOHAT HATpus,
denondranens.
OKCIIEPUMEHTAIIBHBIM ITyTEM OCYILIECTBUTE NIPEBPALLECHUS:
. becuBeTHbIi pacTBOp — PacTBOp MAJIMHOBOIO 1[BeTa — OECI[BETHBINH pacTBOp —
0cajiok 0enoro 1BeTa.
. PactBop — ra3 — ocanok.

Ipunoxenue Nel
IIpakTnyeckas padora
«OmnpenesieHue KapOOHATHOM KeCTKOCTU BOAbD)

AOGCOTIOTHO YMCTOM BOJBI B MpUpOJE HE cymiecTByeT. OHa Bcerja COICPKUT Pa3IUuyHbIC
MIPUMECH KaK B PAaCTBOPEHHOM, TaK U BO B3BEIICHHOM COCTOSHMHU. OT KOHILIEHTPALUU U MPUPOJBI ITUX
npuMecel 3aBUCUT MIPUTOTHOCTD BOJIBI JJ11 OBITOBBIX M MPOMBIILIEHHBIX HYX]I.

Bona, B KOTOpOii pacTBOPEHBI CONM KLU W MarHus, o0jamaer ocoObIM CBOHCTBOM —
KECTKOCThI0. JKecTkast BoJia 00pa3yeT MIOTHbIE CIOM HAKUIHM Ha BHYTPEHHUX CTEHKaX MapOBBIX KOTJIOB
U KUISTHIGHAKOB; B HEW IUIOXO Pa3BapUBAIOTCS MMUIIEBBIC TMPOMAYKTHI; IPH MBIThE PYK B KECTKOHW BOJIC
pacxoayeTcsi MHOTo Mbina. KOJIWYEeCTBEHHO J>KECTKOCTh BOJBI BBIPAXKAIOT YHCIOM MILTUMOJEH
SKBHMBAJICHTOB MOHOB KaJlbLlUs U Maruus, cojepammxcs B 1 1. 1 Mmmonb (9kB.Mg>") cooTBeTCTBYyeT
12,16 mr; 1 mmoms (3kB. Ca’") — 20,04 mr. B 3aBHCHMOCTH OT 3HAYEHHS >KECTKOCTH pa3IuyaroT
CJICYIOIINE TUTIBI BOJIBI:

a) OYeHb MsATKas — MeHee 1,5 MMonb (9KB.) / 11

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

B) cpennexectkas — 3,0 — 4,5 Mmmonb (9kB.) / 1

T') IOBOJIBHO KecTkast — 4,5 — 6,5 mmonb (9kB.) / 1

1) xectkas — 6,5 — 11, 0 Mmounb (3kB.) / 11

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

Eciu B Bosie Hapsy ¢ monamu Ca>* u Mg>* npucyretsyrot nonst HCO} , To IpH KUISYEHUH
e€ KEeCTKOCTh yMEHBIIIaeTCsl. ITO 00YCIOBICHO pa3pylleHUeM KUCIBIX COJEH M BBIMAJCHUEM B OCaJI0K

MaJjopacTBOPUMBIX KapOOHATOB.
KectkocTh, 00ycnoBlieHHas COAECPKAHIEM THIPOKAPOOHATOB KaJIbIUSI U MarHUs, HA3bIBaCTCS

kap6oHatHo# (K ;. ). E€ onpenenstoT TUTpoBaHUEM BOJbI pACTBOPOM XJIOPOBOJOPOJHOM KUCIIOTHI:

Ca(HCO,), + 2HCl—CaCl, + 2CO, T +2H,0

B kauecTBe MHAMKATOPA UCIIOIB3YETCS METUIIOBBIM OPaHKEBBIM.

XKectkocTb, 00ycIOBICHHAs MPUCYTCTBUEM B BOJIE XJIOPUIOB, CYJIb()AaTOB M JPYTruUX COJeH

MarHus 4 Kajablus (KpoMe TuapokapOOHATOB), Ha3blBaeTcsa HekapOoHaTtHOH (K ;. ). OOmmas xkecTkocTh
BOJIbI NpezicTaBisgeT codoit cymmy K . + K .. E€ MoXkHO onpeenuTs TUTPOBAaHUEM BOJIbI CIIUPTOBBIM
pacTBOPOM HEHTPAIBbHOTO MbLIA, HATPUMEP JETCKOTO (METO OCaIUTENbHOIO TUTPOBAHUA):

CaCl, + 2C ,H,, COONa—(C ,H,,C0OO0), Ca{ + 2NaCl

Konern peakiuyu ycTaHaBIMBarOT MO OOpa30BaHUIO YCTOMYMBOW IEHBI, MOSBISIOUICHCS IMPH
BCTPSIXUBAHUM TUTPYeMOM BOAbl. lIpenBapurenbHO NPOBOAAT aHAIN3 HECKOIBKUX ATAJTIOHHBIX
pacTBOPOB, COAEPKALIUX U3BECTHOE KOJIMYECTBO KATUOHOB KaJIbIU.

Vkasanus no nposedenuio sxcnepumenmanbHol pabomol
«Onpedenenue KapOOHAMHOU HCECMKOCIU BOObLY.



[TomecTHTe B KOHMYECKYIO KOJIOY 00BEMOM 250 M1 po0y peyHON WIIM BOJOTIPOBOIHOM BOIBI
00vémom 100 mu. ITpubaseTe 2 — 3 karum pacTBopa MeTusoBoro opanxenoro (0,02%) u tutpyiite npoOy
0,1 M pacTBOpOM XJIOPOBOJOPOJHOMN KHCIOTHI JI0 IIEPEX0/1a JKEITOM OKPACKU B HEMCUE3AIOUTYIO OJIeTHO-
PO30BYIO.

Paccunraiite kapOOHATHYIO KECTKOCTh BOJBI IO PopmyIie:

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

Te C - - HOpMalbHas KoHLeHTpauus pactsopa HCI; V Hy0 " 00BEM BOJIBI, B3ATHIN 1)1 aHAJIN3a,

1; V . - 00bem pactBopa HCI, 3aTpaueHHBIN Ha TUTPOBAHUE, MIL.

IIpunioxenne Ne2

IIpakTuyeckas padora
«Omnpenesienue coaepxxkanus xese3a (II) B pacTope».
Conepsxanue cosneit sxenesa (1) B muTbeBoii BOJIe MOYKHO ONIPEIESIUTH HE TOJIHKO KaYECTBEHHO
(c MOMOIIBIO KPACHOW KPOBSIHOM COJIM), HO U KOJMYECTBEHHO, HAPUMEDP, METOAOM IUXPOMATOMETPHH.

o 2-
MGTOII AUXPOMATOMCTPHU OCHOBAH Ha OKUCIIMTCIIbHBIX CBOUCTBAX NOHOB CI‘]O 7 BOCCTAaHABJIMBATBHCA 10

katronoB Cr’" :

Cr,0; + 14H "+ 6e=2Cr’* + TH,O
UTo0bI OnpeeTuTh TOUKY SKBHBAJICHTHOCTH, TIOJB3YIOTCSI OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIMU
VHJIMKaTOPaMH, H3MEHSIOIUMH OKPAcKy B IPUCYTCTBUU M30BITKA TUXPOMAT-HOHOB.
Oxcnepumenmanvras 3a0aqa Nel. IIpuroroBiieHne TUTPOBAHHOI'O PacTBOpa JUXpomara Kausl.
[Tomectute BOIOKC1,2 rK,Cr,O , u B3BeCchTe OIOKC C CONBIO HA AHATUTUYECKUX Becax (MOXKHO

UCTIONIb30BATh MIKOIBHBIE OOBIYHBIE BeChl). [lepechinbTe quxpoMar Kaaus u3 Orokca B MEPHYIO KOOy Ha
250 M1 1 BHOBB B3BechTe OIOKC Ha aHanuTHYeckux Becax. Ilo pasnoctu onpenenure maccy K,Cr,O, B

MmepHoi kosbe. [Ipunelite B kos10y 100 — 150 M1 IUCTHIIITMPOBAaHHOM BOJIBI M paCTBOPUTE COJb. JloBeauTe
00BEM pacTBOpa 10 METKH, 3aKpoiTe Koil0y npoOkoi u mepemermaiite pactBop. Paccuuraiite
HOPMaJIbHYIO KOHIEHTPALIMIO U TUTP IPUTOTOBIEHHOI'O PACTBOPA JUXpOMATA KaJusl.

Oxcnepumenmanvuasn 3a0aya Ne2. OnpeneneHne KOHIEHTpauu noHOB xkene3a (I11) B mutheBoit

BOJIE.
[Tomecture B 3 koHnyeckue konObl Ha 250 M o 20 M aHanu3zupyeMoil Boabl. [IpubaBeTe B
kaxayro koi0y 30 mu pactBopa HCl (1:1), 5 ma pactBopa dochopHoii kuciotsl (85%-Horo) u 6 — 8
karnesnb uaaukaropa (0,1 r nudennnamuna pactBopsitoT B 50 M1 KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI).
Ilepemenraiite pactBop B oaHOW u3 koia0 U MemieHHO TUTpyiite ero pactBopoMm K,Cr,O ., npu

HENpepbIBHOM NepememuBaHuM. Kak TONBKO 3elieHas OKpacka pacTBopa B Kojibe, 00yCIOBJIEHHas
nonamu xene3a (II), craner cepo-3eneHol, yMEHbIINTE CKOPOCTh TUTpOoBaHus. [Ipubasmsiite pactop K

lCI'E()7 0 OJHOM Kamie. B Touke SKBUBaJI€HTHOCTHU OKpacCKa paCTBOpa CTaHOBUTCA CHHC-(bHOHCTOBOﬁ.

AHAJIOTUYHO TIepeMeNIanTe W OTTUTPYHTE PacTBOPHI B ABYX Npyrux konoOax. Ilo pesympTaTam Tpex
TUTPOBAHUN paccuuTaiiTe cpeiHee 3HAUeHHE OObeMa pacTBOpa AMXpoMaTa Kajus, 3aTpauyeHHOro Ha
TUTpOBaHuUE. PaccunTaiiTe KOHIEHTPAIUIO kKejle3a B aHATU3UPYEMOM PacTBOPE.
HopmanbHy0 KOHIIEHTPAIMIO ¢ BEIIECTBA B AHAIIM3UPYEMOM PACTBOPE MOKHO PACCUUTATH 110
SV
bopmye: c= ,
Vv
rae V — o0beM B3ATOW Ui aHanu3a IpoObl; V- 00beM TUTPOBAHHOIO PacTBOpa pPEarcHTa,

3aTpayeHHbIH Ha TUTPOBaHMUE NPOOBI; ¢, - HOPMallbHAasl KOHLIEHTPALUs TUTPOBAHHOTO pacTBOPA.

KoHueHTpanuoo pacTBopa MOMKHO TakyK€ BBIPaKaTb TUTPOM. THTp IOKa3bIBacT MaccCy
BellecTBa B rpaMMax B 1 mi1 pactBopa. CBsA3b MEKy HOpMaIbHOW KOHIEHTpaLuei 1 TuTpoM I’ pacTBopa
*
c*M,
1000
rae M , - MosiIpHasl Macca SKBUBAJICHTA, PaBHAs IPOU3BEICHUIO MOJISIPHON MAcChl HA SKBUBAJICHT.

BbIpaXaercsl ypaBHeHuem: 1 =

>



[IpenenpHO AOMycTUMAasi KOHIIEHTPAIMs MOHOB JKejie3a B MUTHEBOM BOJIE COCTAaBisieT | Mr/i.
MOo>kHO caienath BBIBOI O 0€30MaCHOCTH UCCIEA0BAaHHOM MUTHEBOM BOJIBI JIS 3JI0POBBS YEIIOBEKA.
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