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l. IHosicuuTeanLHAS 3aIUCKA

[Iporpamma BHEYpPOUHOH NEATEIBHOCTH OOIIEHHTEIVICKTYAIbHOM HAIpPAaBJICHHOCTH TIO
XUMHU «DKCIepUMEHTaJIbHAas XUMHs» (Hajnee, Kypc) paspaboraHa Uil ydamuxcs 9 KIaccos,
ABIIIETCS JIOMOJIHEHHWEM M TMPOJOJDKEHHEM Kypca XUMUU s JeTel ¢ 0COoObIMH
00pa3oBaTeNbHBIMU MOTPEOHOCTSIMH, T€X, Y KOTO HMHTEpeC K MPEIMETy BBIXOJUT 32 pPaMKH
yueOHOM NeATeNbHOCTH. B CBA3M € 3THM 3aHATHS Kypca [0 3TOW MpOorpaMMe MOMOTYT PElIUTh
CJICAYIOIINE 3aa4u:

* YKPEMUTh MOJOKUTEIbHYIO MOTUBAIUIO Yu&OBbI B IIKOJIE;

* PaCIIUPUTH 3HAHUSA 00 OKPYKAIOILIEM MUPE;

* IONOJHUTH Kypc xumuu 8-9 kiacca;

* HAyYUTh TPAMOTHO U 6€30IaCHO 00paIaThCs C BEIIECTBAMHU.

Kaxxgoe 3aHsATHE CBS3aHO C OBJAJEHHEM KaKOro-IMOO MPAaKTUYECKOTO HaBbIKa
0e30macHOi paboTHI ¢ BEIIECTBOM M MPUOOPETEHUEM HOBBIX IMOJIE3HBIX CBEICHUH O BEIIECTBAX.
UYem panbliie pedsita BOWIYT B OTPOMHBIN YBJIEKATEIbHBIN MUP XUMUH, TEM ObICTpEE OHU CMOTYT
CTaTh CaMOCTOSTEJIbHBIMU, HWHUIUATUBHBIMH, TBOPUYECKUMH JIMYHOCTAMH. B COBpeMEHHBIX
ycIoBUsAX OOBEM 3HAHUU Ppe3KOo M OBICTPO BO3pACTAET, MOATOMY HEOOXOJUMO IPUBHBATH
y4YalluMCSl yMEHHE CaMOCTOATENBHO TMOMOJHATh 3HAHMUSA, OPHEHTUPOBATHCS B  IOTOKE
uH(popMaluu, MoOyXIaTh UHTEPEC M MPUBBIUKY K MOCTOSIHHOMY pacUIMpeHHI0 Kpyrozopa. Bee
3TO B OOJIBIION MEpEe OTHOCUTCS M K XUMUYECKOMY 00Opa30BaHUIO JI€TEH.

Ha 3anatusx kypca B CBOOOJHOM OONIEHMHM C Y4WUTEIeM, B OOMEHE MHEHUSIMHU C
OJTHOKJIACCHUKAMH B XOJ€ KOJUIGKTUBHBIX IHCKYCCHH 3HAHHS YYallUXCs PaACIIUPSIOTCA H
yrayOIsIFOTCS,, BOSHUKAET MHTEPEC K TBOPUECKOW HCCIIEOBATEIbCKOM pabdoTe M MPaKTUYECKUM
3aHATHUSM 110 XUMHH.

Takass pabora co3gaer OOJNbLINE BO3MOXHOCTU AJiA (HOPMUPOBAHHS MEKIIPEIMETHBIX
CBsi3el, 0COOCHHO ¢ (DM3MKOHM, SKONOTHEH, reorpadueld M OMOJOrHEN, B Pa3BUTHH KOTOPBIX
OTpOMHAasi POJb NPHUHAICKUT XUMUU. OITO CHOCOOCTBYeT (HDOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI.

Jannas mporpamma mpeAycMaTpUBaeT IMPOBEIEHUE TMPAKTHUUYECKUX paboT U
OKCIIEPUMEHTOB, pEIICHHE 3a7ay, W3Y4YeHHE TEOPETHYECKHMX OCHOB XHMHHU M OSKOJIOTHH,
MCCJIEIOBATENLCKOM U MPOEKTHOU paboThl, MPOBEACHUE AUCKYCCU, CO3/1aHNEe TPE3CHTALIUN.

Teoperndeckre 3HaHUS ¥ MPAKTHUECKUE HABBIKH, IOJIYYEHHBIC HA 3aHATUSAX KPYKKa, IS
MHOTMX peOsAT MOIyT oOKa3aTbCci 3HAYUTEIbHO Oojee MIMPOKMMH, TIyOOKMMH U
pa3Hoo0pa3HBIMHU, Y€M MPEIYCMOTPEHHBIE TPorpaMMoii. OOBSICHIETCS ITO TEM, YTO JUISI MHOTUX
pelsAT MHTEepeC K XMMHMU HE OrpaHUYMBACTCS 3aHATUAMU B OOBEIMHEHHH, a MPOJOJDKAETCS B
BUJIC CAMOCTOSITEIILHOW PabOTHI AOMA.

Cpoku peanuzanuu nporpamMmmsl — 1 rox, 34 yaca B rof.

Lenu:
» (¢opMHpOBaHUE MO3HABATEIILHOTO MHTEpECa K XUMHHU, AUCHUILUIMHAM €CTECTBEHHOHAYYHOTO
IIUKJIA,
* [OJrOTOBKA K IMPOJOJIKEHUIO 00pa30BaHMs U OCO3HAHHOMY BBIOOpY Ipodeccuu;

3aoauu:

*  COBEpILIEHCTBOBATh HaBBIKU XUMHUYECKOTO SKCIIEPUMEHTA;

* [IOATOTOBUTH yYAIIUXCS K IPAKTHUECKOH IEATENbHOCTH;

=  CO3JaTh YCIIOBHSI JUI COBEPIIEHCTBOBAHUS pabOTHI C KOMIBIOTEPOM, MOUCKA
He00X0IMMOMMH(pOPMAIINH, TOATOTOBKH MTPE3EHTAIINM, 3aIIUThHI CBOMX PaloT.

*  pa3BUTh TBOPUYECKYIO AKTUBHOCTb, MHUIIMATUBY U CAMOCTOSITEIbHOCTD Y4aIlUXCs;

* chopmHpOBaTh MO3UTUBHBIN OCO3HAHHBIN BBIOOp Mpodecchy;

*  pa3BHUBaTh IO3HABATEJIbHBIE HHTEPECHI U TBOPUECKUE CIOCOOHOCTH;

* (opMHUpPOBATh HAYUHYIO KAPTUHY MHpA.

IInanupyemsle pe3ybTaThl:

dopMupoBaHue JINYHBIX Ka4eCTB 00y4Jaromuxcs,
DopMHUPOBaHUE MOJIOKUTENEHONU aTMOC(Eephl BHYTPH KJIACCHOTO KOJUIEKTUBA,

(DOPMHpOBaHI/Ie Yy ydalmquxcsa yMCEHUA BHUJACTbL U MMOHUMATh LCHHOCTH o6p330BaH1/151, 3HAYMMOCTb
XUMHUYCCKOIrO 3HaHuA I KaXaoro 4cCjJIOBCKa HE3aBHCHUMO OT Cro HpO(i)eCCI/IOHaJILHOfI
JCATCIIBHOCTH.



e dopMHpOBaHME y y4YalIUXCsA LEIOCTHOTO MPEACTABICHHSA O MHUPE M POJIM XUMHHM B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOI KapTUHBI MHPA; YMEHHS OOBACHATh OOBEKTHI U MPOIECCHI
OKPY’KaIOIlleH NEHCTBUTEIIBHOCTH: IIPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKON CpElbl,
WCIIOJIB3YS ISl 3TOr0 XMMHYECKUE 3HAHUS.

e [IpuoOperenne oOy4arOIMMKCA OMNbITa PAa3HOOOpPA3HOW  JEATEIBHOCTH, TO3HAHHUS H
CaMOIIO3HAHMS; KJIFOYEBBIX HABBIKOB, UMEIOUIUX YHHUBEPCAIBHOE 3HAYCHUE JUISI PA3JIM4YHBIX
BUJIOB JICSITEIILHOCTHU: PEIICHUS MPOoOIeM, MPUHATHUS PEUICHUH, TONCKa, aHAIu3a U 00paboTKH
UHpOPMAaLUK, COTPYAHHUYECTBA, OE€30MaCHOro OOpallleHUs] C BEIIEeCTBAMHM B IIOBCEJAHEBHOM
YKU3HU.

CucreMa OLlEHKH JOCTHKEHUH 00yYaKOIMXCS:
®  YCIICIIHOE BBIMOJHEHNUE TECTOBBIX, CAMOCTOSATEIbHBIX, TBOPUYECKUX padoT;
®  y4yacTHe B Pa3IMYHBIX KOHKYpCaX, OJIMMITHAIaX, CODEBHOBAHHMSIX,
®  AKTUBHOCTH B IPOEKTAX BO BHEYPOUHOU JACATEIHHOCTH.

1. O0mas xapakTepucTHKA Kypca BHEYPOYHOH J1eATeJIbHOCTH

JlaHHBI KypC HampaBJI€H Ha YJIOBJIETBOPEHUE NMO3HABATEIbHBIX MHTEpPECOB ydammxcs. Kypc
MO3BOJIMT YYaIMMCSl PACUIMPUTh CBOM 3HAHMS B XMMHMM Ha ypOBHE, HEe TpeOyrolleM CIeLHalbHOM
HNOJArOTOBKU I10 IPEAMETY. YUEHUKH NMPUOOPETYT NPAKTUUECKUE YMEHMSI U HABBIKM, HEOOXOJIUMBIE B
XKHU3HU HE TOJBKO XMMHUKY, HO M KaxJa0oMy uesloBeky. [Ipennaraemslii Kypc BKJIHOYaeT mMaTepuan oo
HCIIOJIB30BaHNM XUMHNYCCKHNX BCIIICCTB B 6I>ITy, B HOBCCIIHGBHOfI JKHN3HHU 4YCJIOBCKA.

Conepxkanue Kypca 3HAKOMHMT YYalIMXCS C MUPOM OBITOBOM XMMHH, C XapaKTEpUCTHKOMN
BEIICCTB, OKPYXAIOIIMX HAC B OBITY, MpaBWjIaMu 0e30macHOro oOpalleHus C BEIIeCTBaMHU OBITOBOM
xumud. Kpome TOoro naHHbI Kypc BHEYPOUHOW JESTEIbHOCTH HPEIYyCMAaTPUBAET HKOJOTHYECKYIO
HANpaBICHHOCTh XUMHUYECKOTO 0Opa30BaHUs, MPEIyCMaTPUBACT O3HAKOMJICHHE YYalUXCs C
XMMHUYECKMMHU aCIeKTaMU COBPEMEHHON HKOJIOTHH U 3KOJIOIMUYECKUX IPOOIeM.

XUMHUYECKHE 3HAHUS HEOOXOTUMBI KaXIOMY YeJOBEKY, OHH OIPENENSIIOT PpalMOHAIBHOE
IIOBEJICHHUE YEJIOBEKAa B OKpY’Kalollel cpejie, OBCEHEBHOM KHU3HH, II€ C KaX/IbIM T'0/10M BO3pacTaeT
poJib OEpEeKHOr0 OTHOILIEHHUS YeJIOBEKa K CBOEMY 3JI0POBBIO, 3/I0POBBIO OKPYKAIOLIUX, MPUPOE.
JlaHHBIN Kypc pa3BUBaeT MHTEPEC K XUMHUH, aHATUTHUECKUE CIIOCOOHOCTH y4allluXcsl, paclIupseT MX
KpYyrosop, GopMHpYyeT Hay4HOE MUPOBO33PEHHUE.

[TpakTHyeckas HaNpaBICHHOCTb TEM JENACT JAHHBIM KypC OY€Hb AKTyaJIbHBIM, I103BOJISET
PaClIupruThL U er'Iy6I/ITB MMPAKTUYCCKOC NPUMCHCHUC MOJYYCHHBIX YYAIIUMHCA TCOPETUICCKUX 3HAHUN
no xumud. Kypc opueHTHpoBaH Ha pa3BUTHE JIO003HATEIBHOCTM W HWHTEpeca K XUMHM, Ha
COBEPIIICHCTBOBAaHUE YMEHUH yJalIuXcsi 00paIiaThbcsi ¢ BEMeCTBaMH, BCTPEUAIOIIMMHUCS B OBITY.

PaGouass mporpamMmma Kypca BHEYPOUHOH JEATENbHOCTH «DKCIEPHMEHTAJIbHAS —~ XUMHS
npelHa3HayeHa A ydamuxcss 9 KiaccoB OCHOBHOM IIKOJIBI M paccuuTaHa Ha 34 B roxa (1 wac B
HEJIETIO).

OcHoBHBbIMH opMaMH OpraHU3aluy y4eOHO-TI03HABATEIbHOM JESATEIbHOCTH yUaIIUXCsl SIBIISIIOTCS:
e [pakTHyeckas pabora,

9KCIIEPUMEHTAJIbHBIE OIBITHI,

urpa,

pelleHre HeCTaHJapTHHIX 3a]1aY;

ydacTue B XUMUYECKHUX OJMMIINAAaX, KOHKYpcaX, KOH(epeHIHIX

camocTosITeNbHas padora,

paboTa B mapax, B rpyIiax,

TBOpPYECKHE MPAKTHUECKUE paboThI.

Mertoasbl 00y4eHus:
® [IPaKTUYECKHE PAOOTHI,
CJIOBECHBIN (YpOK-pacCyKIEHHE),
UTPOBOI1 (pOJIEBbIE UTPHI),
YaCTUYHO IIOMCKOBBIM, HCCIIEI0BATENbCKU,
00BSICHUTEbHO-UIITIOCTPATUBHBIH.

Me)l(l'[pe[lMeTHbIe CBA3UM KypCa TECHO CBsiA3aHbl C Npe€aAMETaMHM €CTCCTBCHHOI'O ITHKJIA



nH()OpPMATUKOM.

I11. Onucanue MecTa Kypca BHEYPOUHOii 1eATETbHOCTH

Kypc «OxcnepuMeHTanpHass XHUMHUS» pealu3yeT OOMEUHTEIUICKTyalbHOEe HAIpaBICHUE
BHEYpPOUHOIl aesrtenbHOCTU. [IporpaMMa BHEYpOUYHON NESATENBHOCTH pealu3yercss B koiaudectBe 34
4acoB (OMHAKAIEMUUECKUIN Yac B HEACIIIO).

V. Onncanue HeHHOCTHBIX OPHEHTHPOB COIEPKAHUS Kypca

BHeypouHast nesTenbHOCTh O XMMUU UMEET O0JIbIIoe 00pa3oBaTeNbHOE U BOCIIUTATEILHOE
3HaueHHWe. BiajeHne XMUMHUYECKUM S3BIKOM, 3HAHHMSMH, TOHMMAaHHE XUMHYECKHUX IPOIECCOB U
SABIICHUH TO3BOJIAET (HOPMUPOBATH TNPABMIIBHOE OTHOUIEHWE K SBJICHUSM U Ipoleccam,
npoucxoaamuM B mpupone. IlostomMy Tak BaxkHO copMUpOBaTH HWHTEPEC K BHEYPOUHOM
JEATEIFHOCTH Yy 00y4YaromuXcsl, KOTOPBIA CTaHET OCHOBOW JJISl BBISBIICHUS M PAa3BUTHS XUMHUECKHX
CIIOCOOHOCTEH yJaluxcsi, CIOCOOHOCTH K CaMOOOpa30BaHUIO.

VYenemHoe penieHne MpakTHYeCKUX 3a1ad OKa3blBaeT BIMSHUE HAa HMOIMOHAIBHO-BOJIECBYIO
chepy JAMYHOCTH Yy4YalIUXCs, pPa3BUBAaeT HMX BOJIO M HACTOWYMBOCTh, yMEHHUE MPEOIOJICBATh
TPYAHOCTH, HCIIBITHIBATH YIOBIETBOPEHHUE OT PE3YJIbTATOB HHTEIUIEKTYaJIbHOTO TPY/Ia.

JlaHHBIIT Kypc CIOCOOCTBYET pa3BUTHIO BHUMAaHUS, BOOOpaKEHUs, HAOIIOAaTeIbHOCTH,
namMsTu, BOJIM, AKKYPAaTHOCTH, YMCHUA 6I)ICTpO CUUTaTb, NPUMCHATHL CBOW 3HAHUSA Ha IIPAKTHKE,
an06peTaTI) HAaBBIKMHCCTAHAAPTHOT'O MBILIJICHUS.

Ha 3aHATHSAX BHEYpOUHOH JEATENBHOCTH «OKCIEPUMEHTAIbHAS XUMHs» OO0yJaromuecs
JOITOJIHAT CBOM 3HAaHHUA IIO XHMMHH, IIOBBICAT CcBOM YPOBCHBb TeOpeTquCKOﬁ n BKCHepHMeHTaJIBHOfI
HNOJArOTOBKU. 3aHATHsA MPHU3BaHbl MPOOYAMTh Yy Y4YalIMXCS HHTEpeC K XUMHUECKOW HayKw,
CTUMYJIMPOBATH z{anLHeﬁmee HN3YUCHUC XHUMHH. XUMHUYeCKHe 3HaHUA, C(I)OpMI/IpOBaHHI)IG Ha
BHEYPOYHBIX 3aHATHSIX, IIOMOTYT OOyYaroIMMCs B IIOATOTOBKE K 3K3aMEHY M0 XMMHHU U B JalbHEHIIEM
OCO3HAHHO BBIOPATh HANPABJICHNUE MPOPHILHOTO O0YUICHHUS.

V. Pe3y/1bTaThl 0CBOCHHSI Kypca BHEYPOYHOH e TeJJbHOCTH

Jluunocmmuvie YY/I:

YMeHHe BECTH THAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOLIEHUM U B3aMMHOTO YBAKCHHSI,;

YMeHHne KOHCTPYKTUBHO pa3peliaTb KOH(DIUKTHI;

VYcToluuBbIi MO3HaBaTENbHBIH HMHTEPEC M CTAHOBIIEHHWE CMbICIooOpasyromed (yHKuuu
MIO3HABATEJIBHOIO MOTHUBA;

['oToBHOCTB K BBIOOPY PO UIBHOIO 00pa30BaHUsL.

Pezynamuenvie YY/I:

CanyaroT cBO# crtocod JecTBUS C ITAIOHOM;

CnuyaroT crmoco0® W pe3ynbTaT CBOMX JIEHCTBUH C 3aJaHHBIM 3TajlOHOM, OOHApYXHUBAOT
OTKJIOHEHMS U OTJINYMS OT 3TAJIOHA;

BHOCAT KOpPEKTUBBI U TOTIOJHEHUS B COCTABIICHHBIE IIJIaHbI;

BHOCSAT KOPPEKTUBBI U JIOTIOJIHEHHS B CLIOCO0 CBOMX JCWCTBUIl B Cilydae pacXoxkIE€HHUs ITaJIOHa,
peaIbHOTO ACUCTBUS U €r0 MPOAYKTa;

Bblaensor U 0CO3HAKT TO, YTO YXKE€ YCBOEHO M YTO €II€ NOJJIEKUT YCBOEHHIO, OCO3HAIOT
KayeCTBO U YPOBEHb YCBOCHMS;

OcCo3HaIOT Ka4eCTBO U YPOBEHb YCBOCHHS,

OLeHnBarT AOCTUTHYTHIA PE3YJIbTAT;

OnpenenstoT nociae10BaTeIbHOCTh IPOMEKYTOUHBIX LIEJEH C yU€TOM KOHEUHOTO PE3YJIbTaTa;

CocCTaBIISIOT IIaH U MTOCIIeJ0BATETbHOCTD JEUCTBUH;

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

Hoznaeamenvnvie YY/[:

BrienstoT KoJu4ecTBeHHBIE XapaKTePUCTUKN 00BEKTOB, 3a/IaHHbIE CIIOBAMH;

BoccranaBnuBaroT MIPEAMETHYIO CUTYAIHIO, OTIMCaHHYIO B 3aj1aue, yTeM
nepeGopMyIHpoBaHUs, YINPOIMIEHHOTO Tepecka3a TEKCTa, C BBIICICHHEM TOJBKO CYIICCTBEHHOW IS



peleHus 3a1a4d HHPOpMaLny;
Briiensttor 060011eHHBIH CMBICIT U GOPMATIBHYIO CTPYKTYPY 33/1a4H;
VYMEIT 3aMEHATh TEPMUHBI ONPE/IECICHUSMU;
YMEIOT BHIBOJIUTD CIEICTBHS U3 UMEIOIINXCS B YCJIOBUU 33a4M JaHHBIX;
Beiensaor popMalibHYI0 CTPYKTYpPY 3a7au;
AHaNM3UPYIOT YCIOBUS U TpeOOBaHUS 3a/1a4u;
BeipaxatoT CTpyKTypy 3a/1aui pa3HbIMH CPEICTBAMU;
BrImonHsAoT onepanuy co 3HakaMu U CUMBOJIAMU;
BeiOupatot, conocTaBiisioT 1 0O0CHOBBIBAIOT CIIOCOOBI PELIEHUS 3a/Jauy;
[TpoBoasAT aHanM3 CHOCOOOB pEIIEHUS 334aydl C TOYKH 3pEHHUS HX pPAlUOHAIBHOCTH U
9KOHOMHYHOCTH;
YMmeroT BeIOUpaTh 0000IIEHHBIE CTPATErHH PELICHUS 3a]a9u

Kommynuxamuenwie YY/I:

Obwaromes u 83aumooeticmgyiom ¢ napmuepamu N0 CO8MeCmHOU 0essmelbHOCU UIU 0OMeH)
ungopmayueu:

VYMEIOT CllyliaTh U CIBILATH APYT APYTa;

C nocTaTOYHOW MOJTHOTOM M TOYHOCTHIO BBIPAYKAIOT CBOU MBICIM B COOTBETCTBHUHM C 3a/a4yaMH U
YCIIOBUSIMU;

AJIEKBAaTHO HMCIIONB3YIOT PEUEBbIE CPEJCTBA JJIsl IUCKYCCUU U apryMEHTAIMK CBOEH MO3ULINH;

YMEIT mpelcTaBiIsITh KOHKPETHOE COJEp)KaHUE M COOOlIaTh €ro B MUCBMEHHOM M YCTHOMU
dopme;

HuTepecyroTcs 4y>KMM MHEHHEM U BBICKAa3bIBAIOT CBOE;

Berynmator B muanor, y4acTBYIOT B KOJUIGKTHBHOM OOCYXIEHHM NpOOIeM, ydaTcs BIIAJIETh
MOHOJIOTHYECKOH U Juajorudeckod GopmamMu peyd B COOTBETCTBHUM C TpPaMMATHUYECKUMHU H
CUHTaKCUYECKMMH HOPMAaMHU POJHOTO sA3bIKa.

Yuamcsa oeticmeosamys ¢ yuemom no3uyuu opy2020 u co2naco8vl8ams c60U Oelcmeus:

[ToHMMAaIOT BO3MOXHOCTb PA3JIMYHBIX TOYEK 3PEHUS, HE COBIAJAIONINX ¢ COOCTBEHHOM;

[IposIBNISAIOT TOTOBHOCTH K OOCYKICHHIO pa3HbIX TOYEK 3peHuss MU BbIpabOTKe oOImei
(rpynnoBoii) NO3ULMH;

MertanpeamerHblie:

* OByaieHNe HaBBIKAMU CAMOCTOSTEIHHOTO MTPHOOPETEHNUSI HOBBIX 3HAHUM, OpraHu3aui y4eOHoi
JIEATEIIbHOCTH, TTIOMCKA CPENICTB €€ OCYIIECTBIICHHUS;

* YMEHUE IUIaHUPOBATh IYTU JTOCTUKEHUS LIEJIEM Ha OCHOBE CaMOCTOATENIBHOTO aHAIN3a YCIOBUM
U CPEICTB WX JOCTHXKCHHMS, BBIJCISTH albTEPHATHUBHBIC CIIOCOOBI JOCTHXKEHHUS I W BHIOMpATh
Haubosee 3P PeKTUBHBIN c1Oco0, OCYIIECTBIATh MMO3HABATEIbHYIO pe(IeKCHI0 B OTHOIIEHUH JEHCTBHIA
M0 PEIIEHUI0 YYeOHBIX U MO3HABATEIbHBIX 33]1a4;

* YMeHHe TOHMMAaTh MPoOJieMy, CTaBUTh BOMPOCHI, BBIBUTATh THIOTE3Y, /1aBaTh OMpeielieHue
MOHATUSM,  KJIAacCU(DUIIMPOBATh,  CTPYKTYPUPOBATh  Marepuaji, MPOBOAUTH  AKCIEPUMEHTHI,
apryMEeHTHPOBATh COOCTBEHHYIO MO3HIIHNIO, (JOPMYTHUPOBATH BHIBOBI U 3aKIIIOUEHUS;

* YMEHHE COOTHOCUThH CBOU AECHCTBUS C INIAHUPYEMBIMH PE3YJIbTATaAMU, OCYLIECTBIISITh KOHTPOJIb
CBOCH JESITETbHOCTU B IMPOLIECCE JOCTHKEHHS pe3ylbTaTa, ONpeAemsaTh CIOCOObl IEHCTBUN B paMKax
MPEVIOKEHHBIX YCJIOBHM W TpeOOBaHUM, KOPPEKTUPOBAThH CBOM JICMCTBUS B COOTBETCTBUU C
M3MEHSIOLIENCS CUTYyalueH;

* @opMHpPOBAHHE M PaA3BUTHE KOMIIETEHTHOCTH B 00JIACTH WCIOJB30BAHHUS WHCTPYMEHTOB M
TEXHUUYECKUX CPEJCTB MH(POPMAIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U MPOTPAMMHOTO OOecTieueHus)
KaK MHCTPYMEHTAJbHO OCHOBBI Pa3BUTHUSI KOMMYHUKATHUBHBIX M TO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX JICHCTBUN;

* YMeHue co3iaBaTh, MPUMEHATHh M MPEoOPa30BbIBATh 3HAKH W CHUMBOJIBI, MOJIEIH W CXEMBI JIJIs
peleHus yueOHbIX U MTO3HABATENBHBIX 33/1aY;

* YMeHue u3BIeKaTh WHOOPMAIUIO M3 PA3IMYHBIX WCTOYHUKOB (BKJIIOUYasi CPEJCTBA MAacCCOBOM
uH(pOpMaIlMK, KOMITAKT-TUCKH Y4eOHOTO Ha3HaueHUs, pecypchl MHTepHEeTa), CBOOOIHO IMOIB30BATHCS
CIIPAaBOYHOM JIUTEPATYpO, B TOM YHCIE ¥ Ha DJJIEKTPOHHBIX HOCUTENSAX, COOJIIOAaTh HOPMBI
nH(GOPMAIIMOHHON N30MPATENbHOCTH, STUKU;

* YMeHuMe Ha MNpPAKTUKE TMOJb30BATHCSA OCHOBHBIMU JIOTHYECKUMH MPUEMAMH, METOJIAMH
HAOII0/IEHUs, MOJICIIUPOBAHUS, OOBSICHEHUS, PEIICHUS MTPOOIeM, TPOTHO3UPOBAHUS H JIP.;



* YMeHHE OpraHU30BBIBATh CBOIO )KU3Hb B COOTBETCTBHUH C IIPECTABICHUSIMH O 3J0POBOM 00pase
KHU3HHM, MpaBax M OOSI3aHHOCTSX TPaXKIAHWHA, IIEHHOCTAX OBITHSA, KYyJIbTYPHl M COLHAJIBHOTO
B3aUMOJCHCTBUS;

* YMeHHe BBINOJHATH MO3HABATEIbHBIE U TPAKTUYECKUE 33aHNUs, B TOM YHCIIE IPOEKTHBIE;

* VYMeHHE CaMOCTOATENBHO W AapryMEHTHPOBAaHHO OLICHWBAaTh CBOM JCHCTBUS M JCHCTBHSA
OJTHOKJIACCHUKOB, COJIEP’KATEIbHO OOOCHOBBIBasl MPAaBHIBHOCTh WJIM OHIMOOYHOCTH pe3yibTara Hu
crmocoba AEHCTBHSA, alCKBATHO OICHMBATh OOBEKTUBHYIO TPYIHOCTH Kak Mepy (DaKTHUECKOro WIIN
IPEIoIaraeMoro pacxoja pecypcoB Ha peIIeHUe 3aJau, a TAKKe CBOM BO3MOKHOCTH B JIOCTHIKECHUHU
IIeITH OTIPE/ICIICHHON CIIOKHOCTH;

* YMmenne paborath B rpynne — 3(pQeKTHBHO COTPYIHHUYATh M B3aHMMOJACHCTBOBATH Ha OCHOBE
KOOPJMHAIMY PA3IMYHbIX TO3UIMH NPH BHIPAaOOTKE OOLIETO peIIeHHs B COBMECTHOHM ESTEIbHOCTH;
CIIylaTh mapTHepa, (OpMyIMpPOBaTh U apryMEHTHUPOBATh CBO€ MHEHHUE, KOPPEKTHO OTCTAMBATH CBOIO
HO3UIMI0O U KOOPJMHUPOBATH €€ C IMO3MIMHU TMAapTHEPOB, B TOM YHCJIE€ B CHTYal[MH CTOJKHOBEHUS
MHTEPECOB; MPOAYKTHBHO pa3pemarh KOH(IMKTHI Ha OCHOBE ydeTa MHTEPECOB M MO3MIMK BCEX €ro
YYaCTHHKOB, TIOMCKA M OLIEHKH ATbTEPHATUBHBIX CIIOCOOOB pa3pemeHuss KOH(IUKTOB.

IIpeameTHbIe

OOyuaromuiicss Hay4YuTCs:

[IpenMeTHBIMU pe3yJbTaTaMU OCBOEHUSI MPOrpamMMbl «3aHMMATEIbHAS XUMUS» SBISIOTCS
CJIEYIOIINE 3HAHUSL U YMECHHUSI:

* Mcnonb30BaTh TEPMHUHBI «TEII0», «BEIIECTBOY», «XUMUYCCKUE SIBIICHUS, «HHIUKATOPHD;

* 3HaHME XUMUUYECKON MOCY/IbI U MPOCTEHIIIET0 XUMHUYECKOTO 000Dy I0BaHNUS;

* 3HaHKE NMPABUJI TEXHUKN OE30MACHOCTH MPH pad0Te ¢ XMMUYCCKUMH BEIIECTBAMH;

* YMeHue onpenessiTh NpU3HaKH XUMAYECKUX PEaKIInii;

* YMEHUS Y HaBBIKH MPU ITPOBEJICHUH XUMHUYECKOTO SKCIIEPUMEHTA,;

* YMeHue npoBOUTH HAOIIOACHUE 32 XUMUYECKUM SIBIICHUEM;

OO0y4aromuiicst HOJIy4YUT BO3MOKHOCTb HAYYHThCSH:

* HCIOJb30BaTh IpPU HNpPOBEIEHUM MpakTHueckux pabdor uHcTpyMeHThl WKT ans 3anmcu u
00paboTKK MHPOPMALIMHU, TOTOBUTH HEOOJBIINE PE3EHTALINH 110 pe3yJIbTaTaM HaOJII0ICHUH U OTIBITOB;

* MOJENUpOBaTh OOBEKTHI U OTAEIbHBIE IPOLECCHl PEaTbHOI0 MHpPAa C HCIOJIb30BAaHUEM
BUPTYaJIbHBIX JJAOOPATOPHUI U MEXAaHU3MOB;

* TI0JIb30BaThCS NMPOCTHIMHM HAaBBIKAMHM CAMOKOHTPOJISI CAMOYYBCTBHS JJI1 COXPAaHEHUS 310pOBbBS,
OCO3HAHHO BBINIOJIHATH PEKUM JHSI, TPaBUJIa PallMOHAIBHOTO MUTaHUSI U IMYHOM TUTUEHBI;

* BBITMIOJIHATH IpaBuiIa 6€30M1aCHOTO MOBEACHUS B JIOME.

V1. Coaep:kanue Kypca BHEYPOUHOIi 1esITeIbHOCTH

Beenenue (1 4)

HayuHblif SKCIIEpUMEHT U €ro posib B MO3HAHWU. TexHuKa Oe30MacCHOCTH MPHU MPOBEACHUU
1a00paTOPHBIX M PaKTUYECKUX padot. [IpaBuna okazaHus nmepBoi MEIUIIMHCKOW TOMOIIH TIPH 0XKOTax
U OTPABJICHUAX XUMUYECKUMU peakTuBamu. JIabopaTopHoe 000pya0BaHUN. XUMHUYECKHE PEAKTHUBBI.

HHemoncmpayuu. AnTteuka KaOWHETa XWUMUU. XHUMHYECKHE pEaKTUBBI U J1abopaTopHOE
000pyI0BaHUY.

Ilpakxmuueckue pabomul

N3mepenne 00beMOB BOIBI C TTIOMOIIBIO MEPHOM TTOCY/IBI.

2.MeToabl 0OYNCTKH BenlecTB(2uaca)

OcHOBHBIE CIIOCOOBI pa3/ieIeHusl CMeceil: HaMarHn4MBaHue, pUIbTpPOBaHUE, BEITAPUBAHHE,
ylapuBaHUe, KpUCTAIA3ALM.

OuncTka 3arpsA3HEHHON TIOBapEHHOMN COJIH.

3.Cnoco0bI MoJry4eHHs1 HEOPraHM4YeCKUX BeleCTB U UX CBoiicTBA (8 1)
OcCHOBHBIE CBOWCTBAa BaKHEHIIMX KJIACCOB HEOPTraHMYECKUX COCIUHEHUH. 3HAKOMCTBO C

o0OpasramMu OKCHUJIOB, KHCIIOT, OCHOBaHHM U coJieid. Pacno3naBanune ocHoBaHMid. Pacrio3HaBaHue KUCIIOT.
I'maponus cosen.



IIpaxmuueckue pabomoi

OO0mue crnocoObl moaydeHHs MeTauioB. [lomydeHue MeETalsioB peakiued 3aMelieHus U3
pacTBOPOB COJIEH;

[Tosryuenue Kucnopoja pazioKeHUEM IEPEKUCH BOAOPO/A;

[Tonyuenune Bogopoa;

[TosryueHue okcuia MEAU U YIIIEKUCIIOTO Ta3a pa3jioKEeHUEM MAJIaXUTa;

[Tonydyenue HepacTBOPUMBIX OCHOBAHUM U UX CBOMCTBA;

OO0mass XapakTepuCTHKa CIIOCOOOB TMIOJIYYCHHUS KHCIOT: CEPHOW, COJSIHOW, Aa30THOM,
dbochopHON KPEeMHHEBOM;

O6mme criocoObl momyueHust coneld. [lomydenne coneil peakuneil oOMeHa MeXay KHUCIOTOU U
OKCHJIOM;

W3y4yeHrne MUHEPAIbHBIX YIOOpEHUM

4.OKHCINTENbHO-BOCCTAHOBUTEIbHBIE Nnmpoueccol U UX NPUMEHEHUE B aHAJIU3€ (3 ‘l)

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE (YHKIIMMA BEIIECTB M HANpaBICHUE OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIX  peakiuil. Oxuciaurens. BoccranoBurens. CTaHgapTHbIE — AJIEKTPOJHBIC
NOTEHIMAJBI. Psil cTaHAapTHBIX AJIEKTPOAHBIX MOTEHIHUATIOB. 3aBUCHMOCTD AJIEKTPOAHOTO MOTEHIHAIIA
OT IPUPOJIBI PEArHPYIOMINX BEIIECTB, OT UX KOHIICHTpAIH, TemMrepaTypsl, pH cpenbl, pacTBOPUMOCTH,
NPUCYTCTBUS B CUCTEME KOMILIEKCOOOPa30BaTeIs.

Ipaxmuueckue pabomul

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MEPMaHTaHaTa Kallisl ¢ TIEPOKCHIOM BOJIOPOJIA;

Oxucnenue nonos xpoma (l11) mepokcunom Bogopona;

Oxucnenue nonos xpoma (1) nepmanranarom kanust B Kucjiaou cpeae

5.PacTBOpBI M c1IOCOOBLI X NMPUTOTOBJIeHHS (6 YacoB)

3HaueHUe pacTBOPOB B XMMHUECKOM 3kcrnepuMeHnTe. [loHsTHe mctuHHOrO pacrBopa. IlpaBuna
MPUTOTOBJIICHUS PACTBOPOB. TeXHOXMMHUYECKHE BECHI U MTPaBUIIa B3BEIIMBAHUS TBEP/IbIX BEIIECTB.

MaccoBasi 10511 pacCTBOPEHHOI'0 BEIlleCTBAa B pacTBope. PacueT u mpuroroBiieHHE pacTBOpa C
OTpeieIeHHOM MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

Omnpenenenne o0BEMOB PacTBOPOB C IMOMOUIbI0O MEPHON MOCYIbl W IUIOTHOCTH PacTBOPOB
HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 apeoMerpa. TaOmuIpl MIOTHOCTEH pPacTBOPOB KHUCIOT U
niesioyeit. Pacuer Macchl pacCTBOPEHHOTO BEIMIECTBA MO U3BECTHOM IJIOTHOCTH, 00bEMY U MaCCOBOM J0J1e
pPacTBOPEHHOI'O BEUIECTBA.

JemoncTpanuu. XuMmuueckas Mocyja JUisi IPUTrOTOBJIEHUSI PacTBOPOB (CTakaHbl, KOHUYECKUE
KOJIOBI, MEpHBbIE HWIHHIPBI, MEpPHBbIE KOJIOBI, CTEKJISIHHBI MalO4YKH, CTEKISHHBIE BOPOHKH M T.II.).
TexHoxumuueckue Bechl, pasHoBecbl. Habop apeomeTpos.

Lemoncmpayuonnsiii  skcnepumenm. OnpeneneHue IJIOTHOCTH pPacTBOpa C  TOMOLIBIO
apeometpa. OmpezneneHue KOHIIEHTpPAIMM PacTBOPOB KHUCIOT M OCHOBAHMHM C TOMOILBIO TaOJIUIIBI
«MaccoBasi 107151 paCTBOPEHHOTO BeliecTBa (B %) U MIOTHOCTh PACTBOPOB KUCIOT U OCHOBAaHUMN TIPH 20°
C». YBenuueHne KOHIIEHTpAIlMM pacTBOpa T'MAPOKCHAA HAaTpusl MpU J100aBIEHUHU JOMOIHUTEIHLHOTO
KOJIMYEeCTBA IIEJIOYM B PACTBOpP, IMPOBEPKA H3MEHEHUs KOHIIEHTPALMM C TMOMOUIBI0 apeoMeTpa.
YMeHblIeHHe KOHUEHTpaluu TUAPOKCHIA HAaTpHsi B pacTBOpPE 3a CYET €ro pas3daBiieHUs, MpOBEpKa
M3MEHEHUS KOHIIEHTPALMH C IIOMOILBIO0 apEOMETPA.

IIpakxmuueckue pabomoi

B3BemuBanue xiopuaa HaTpUsl Ha TEXHOJIOTMYECKUX Becax. [IpurorosieHue pacteopa XJjopuaa
HaTpUs ¢ 3aJJaHHOW MaccoBOM o€ conu B pacTBope. OmnpeneneHre oObeMa pacTBOpa XJI0pHaa HaTpus
¢ nomoueto apeomerpa. OnpeneneHne MacCoBOM JOIU KUCIIOT U ILIEJI0YEN B PACTBOPAX MO 3HAYECHUAM
WX TUIOTHOCTEH ¢ MOMOIIBI0 Tabmuibl «MaccoBasi 10Jisi paCTBOPEHHOTO BemiecTBa (B %) M MJIOTHOCTH
pacTBOpPOB KHUCIIOT M OCHOBAaHWM Npu 20° C». CmemmBanue PacTBOPOB XJIOpUJIA HATPHUSl Pa3IUUHON
KOHIEHTPAILlMU M pacyeT MacCOBOM J0JIH COJIU B MTOJIyUEHHOM pacTBOpE.

6.0OcHOBBI KayecTBEeHHOr0 aHaau3a (13 u)

IlonsiTe KadeCTBEHHOM pC€aKkunu. KauecTBeHHBIE p€akuuyM Ha KAaTHUOHBI W AHUWOHBI.
OmnpezneneHue BEMIECTB ¢ MOMOIIBIO TaOIHMIBI PaCTBOPHUMOCTH KHCIOT, OCHOBAaHUN M cojel B BOJE,
XapaKTepUCTUKU BUIUMBIX U3MEHEHUH npoueccoB. Kinaccuduxamus annonos. O6HapykeHne KaTHOHOB
(KUCIIOTHO-IIIEIOYHON METOJI Ka4eCTBEHHOTo aHann3a). KaTHOHBI TMepBOi aHAIUTUYECKOW TPYIIIHL.
Katnonbsl BTOpOil aHamuTUuecKOW rpynmbl. KaTHOHBI TpeThel aHaMUTUUECKOW Trpymnmbl. KaThoHbI



YeTBEPTOM aHAIUTUUYECKON rpynmnbl. KaTMoHbl NATOM aHanUTH4YeCKOoW Tpymmbl. KaTHOHBI 1IecTon
aHaMTUYeCKo rpynmbl. OOHapy)KeHHE HMOHOB. AHHUOHBI NEPBON AHAIMTUYECKOW TPYMITbl. AHHOHBI
BTOPOM aHAJUTUYECKOU IpymIibl. AHHOHBI TPEThEU aHATUTUYECKOU TPYIIIIbI.

OmnpeneneHre HEOPraHNUECKUX BEIIECTB, HAXOSAIIUXCS B PA3HBIX CKIISTHKaX 0€3 ATHKETOK, 0e3
UCTIOJIB30BaHUSI  JIOTIOJIHUTENBHBIX ~ peakTHBOB.  OCyIIECTBICHHE  [EMOYKH  MPEBpAIICHUS
HEOPTaHMYECKUX BEIIECTB.

Hemoncmpayuonnwiti  sxcnepumenm. Wnentudukaims pacTBopoB cynbdara xemesa (I1),
cynbdara menu (1), xmopuna anmoMuHus, HUTpaTa cepedpa C MOMOIIBIO PACTBOPOB THAPOKCHIA HATPHUSL.
Wpentudukamys pacTBOPOB XJIOpUAA HATpWs, MoAauaa Kaius, (ocdara HATpus, HUTpATa KajbIHs C
MOMOIIBIO PAacTBOpa HUTpaTa cepedpa U a30THOI KHCIIOTHI.

Ilpaxmuueckue pabomul. KauecTBeHHBIC peakny Ha HanOOJIee BAKHBIC KATHOHBI U AaHUOHBI.
O6Hapyxenue katnonoBs 1 anamuruueckoii rpymmsl (Na*, K NH,").

OGHapyXeHHe KATHOHOB 2 aHATUTHYECKOi Tpyrs! (Ag” Pb* ).

O06HapyeHre KaTHOHOB 3 aHAIUTUYECKOU IPYIIIHI ( Ca®*,Ba*).

OO6HapyxeHre KaTHOHOB 4 aHATUTHYECKOM TPYIIIIBI (A13+ cr¥ zn* ).

OGHapy)eHHe KaTHOHOB 5 aHanuTHaeckoil rpymmsl (Fe?* Fe** Mn?* Mg?").

OGHapy)eHHe KaTHOHOB 6 aHanuTHIeckoii rpymmst (Co?* ,Cu?* Ni** ,Cd*").

AHanM3 cMecH KaTHOHOB BCEX aHAIMTUYECKUX TPy .

ObHapy>keHue aHHOHOB 1aHANMUTUYECKOU TPYTIIIBI (SO42',8032',82032,'C032',PO43‘).

OGHapy>KeHHe aHHOHOB 2 aHanuTHYecKoi rpymmsl (C17,Br,17,5%7).

O6HapyxeHne aHHOHOB 3 aHanuTHueckoi rpymmsl (NO3,MnO,4, CH3;COO ).

7.9kcnepuMeHTaIbHOE pemerHue 3aaa4 (14)

DKcIepUMEHTAITFHOE PElICHUE 3a/1a4. BhINOHEHNEe WHAMBHTYyaTbHBIX UCCIIEIOBATEIbCKIX
IPOEKTOB. 3alIUTa MPOEKTHHIX padoT.

VIl. TemaTudeckoe IJIAHUPOBAHUE

Ne Tema pasjgeiia Kou-Bo
n/n 4acoB
1 BBenenue 1
2 |MeTo/bl OYHCTKH BEIIECTB 2
3 ICrioco6s1 MOJIy4YEHUsI HEOPTaHUYECKUX BEIECTB U UX 8
CBOMCTBA
4 |OKHCIHTENbHO-BOCCTAHOBHTEBHBIE MPOILIECCHI U UX 3
NpUMEHEHHE B aHAJIN3E
5 PacTBOpPHI M CITOCOOBI UX IPUTOTOBJICHUS 6
6 (OcHOBEI KauecTBeHHOTO aHATM3A 13
/ DKCIIepUMEHTAIIbHOE PElIeHUe 3a/1a4 1
NTOT'O 34

VI1Il. Onucanue MaTepraabHO-TeXHUYECKOT0 o0ecrnedeHHs
o0pa3oBaTe1bHOIO Mpouecca

g]lﬂ yyumeii.

1. Bockpecenckuit B.1., Heiimapk A.M. OcHoBbI xumuueckoro ananuza..M.: «lIpocsemenue,

2. Hazapoa T.C., I'pabeuxuii A.A., JlaBpoBa B.H. Xumuueckuii 53KCepUMEHT B IIKOJIE.
M.:«lIpocBemieHue,

3. T'abpuenssn O.C. Xumwust. 9 kimacce: TeTpanpb s JT1a0OPaTOPHBIX OMBITOB W MPAKTUYECKUX paboT /
O.C. l'abpuensn, A. B. fmrykosa. — M.: [poda,

4. Tabpuensa O.C. Xumusa. 9 knacc: KOHTpOJbHBIE U MpoBepouHbie padotel/ O.C. 'abpuensn [u
ap.]. — M.: lpoda,

5. I'abpuensn O.C. Xumus. 9 kiacc: xumuueckuil skcrepumeHT B mkone/ O.C.I'abpuensn, H.H.
Pynos, B.11. Tonkynos.. — M.:/Ipoca,



HNHTepHET-pecypcehl:
1.http://him.1september.ru/ 'azera "Xumus" u cait g yuurens "5 uny Ha ypok XuMun'"
2.http://www.openclass.ru/ caiit o6pazoBaTenbHbIii OTKPBITHINA KIace
3.http://pedsovet.su/ caiit [leacorer.py ( mpe3eHTaIyu, pa3pabOTKH. . .)
4.http://www.zavuch.info/ caiit 3aByu.uado

Lna yuawuxca:

1.Crenun BJI., AmuxOpoBa JI.}O. 3anumarenpHbie 3amaHus ¥ 3(PGEKTHUBHBI OMBITHI MO0 XHUMHH.
Mockaa. JIpoda.

2.Onekmponnvie pecypewt (CD): BupTyanbHas xumuueckas jgabopatopus. Heopranuueckass XMMUSL.
Opranunueckast xumusi. 9xnaccy, «O01as XUMUN

HuTepHeT-pecypebl:
http://www.en.edu.ru/ EcrecTBeHHOHAY4HBIH 00pa30BaTEIbHBIN TOPTAIL.

http://www.alhimik.ru/ - AJIXMMUK - BaIir MOMOIIHHKK, JIOIMaH B MOPE XMMHUYECKHUX BEIIECTB U SBJICHUM.

http://grokhovs.chat.ru/chemhist.html BceoOmiast ucropust xumun. Bo3SHUKHOBEHHE U pa3BUTHE XHMMHUU C
npeBHeux BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBIH yueOHUK 110 001Iel xumuu i 8-11 kiaccos,
HpeIHA3HAUCHHBIN KaK JUI M3y4CHUs] XUMHHK "¢ HYIIs1", TaK U JJIsl HOATOTOBKH K DK3aMEHaM.

IX. TemaTnueckoe miaanuposanue (34 yaca B roa)

Ne Tema ypoxka Kon-Bo
ypoKa 4acoB
1 TexHuka 6€30MaCHOCTH MPH MPOBEJCHNN JIAOOPATOPHBIX U MPAKTUIECKUX 1
pabor.
2 Oumncrka BeuecTs. 1
3 [TonydeHue u nexanTanus cynsgara 6apusl. 1
4 [Tonyyenue MeTaIoB peakiuei 3aMeIieHus! U3 pacTBOPOB COJICH. 1
5 [Tonmy4yeHne KuCIOpoIa pa3oKEHHEM IEPEKUCH BOJOPOAA. 1
6 [Tonyuyenue Bogopoaa. 1
7 ITonyyeHue okcua MEM U YIIIEKUCIIOro raza pa3jioKeHHeM MaJlaXHTa. 1
8 O6u1re cnocoObl MOJTYyYeHHs] OCHOBaHUH. 1
9 OO11ast XapaKTEepUCTHKA CITOCOOOB MOIYYEHHUS] KUCIOT 1
10 OO6u1re cnocoObl MOJTyYeHHsI COJIeH 1
11 W3ydyeHne MuHepanbHBIX y100peHUH 1
12 N3yueHne OKUCINTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB I€pMaHIaHaTa Kallus 1
Y TIEPEKUCH BOJOPO/IA
13 Oxwucnenne nonoB xpoma (l11) mepoxkcumom Bogopoaa 1
14 Oxucnenne noHo xpoma (I11) mepmanranarom Kaaus B KUCIIOH cpere 1
15 [IpuroroBnenue pacTBopa ¢ 3aJJaHHON MOJIIPHON KOHIIEHTpAIuei 1
16 Omnpenenenre pH pacTBOPOB ¢ MOMOIIbIO MHIUKATOPA 1
17 OO6pa3oBaHue U pacTBOPEHUE OCATKOB 1
18 DKCIIepUMEHTAIbHOE OCYLIECTBICHHE MpPEBpAIleHUil pa3IMYHBIX KIJIACCOB 1
19 COCIMHEHUI B pacTBOpax
20
21 OcHOBHBIE MPUHIUITBI KAYECTBEHHOT'O aHAJIN3. 1
22 O6napyxenne katnornos Na',K* NH," 1
23 OOHapyxeHHEe HOHOB aMMOHUS CPEIU BBIJAHHBIX COJIEH 1
24 O6HapyskeHne KaTHOHOB Ag’ Ph** 1
25 Omnpenenenne KeCTKOCTH BOJIbI 1



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.en.edu.ru/
http://www.alhimik.ru/
http://grokhovs.chat.ru/chemhist.html
http://hemi.wallst.ru/

26 OGuapyxenue katnonos Al°* Cr’* Zn®* 1
27 O6Hapyxenue katrnonos Fe”' Fe*" Mn™" Mg~ 1
28 KadecTBeHHBIN aHAN3 JKeNEe30COACpIKAIINX JIEKAPCTBEHHBIX IIPEMapaToB 1
29 O6Hapysxenue karuonos Co”" ,Cu”* Ni** ,Cd* 1
30 OO6HapykeHrue aHMOHOB S0,%, CO5% PO~ 1
31 B3aunmoeiicTBre cynbdaT-umOHOB ¢ TPYIIIOBBIM peareHToM U ¢ochaT-uoHOB 1
C TPYIIIOBBIM PEareHTOM

32 O6napyxenue annonos Cl™ ,Br,I” S

33 Oo6napyxenue aanonoB NO3; ,MnO, ,CH3;COO™ 1
34 DKCHEepUMEHTAIBHOE PEIICHUE 3a1a4 1




IIpakTnyeckas padora Nel

MeTtoabl 04MCTKH BelleCTB

Llesib: MO3HAKOMHUTBCS C HEKOTOPBIMH CHOCO0AMHM OYMCTKM BEIIECTB: (MIBTPOBAHHE U
BBIIIAPUBAHUE.

OOopynoBaHme: METANIMYECKUI IITAaTUB C MaJIbIM KOJIBIIOM, CTaKaHbl, CTEKJISHHAS NAJ0YKa C
PE3MHOBBIM HAKOHEYHHMKOM, BOpPOHKaA, (MIbTpoBasibHas Oymara, (apdopoBas yallka, 3arpsi3HEHHas
COJIb, CIIMYKH, CIUPTOBKA, JAEPEBSHHBIN J€PIKATEINb.

Xoa padoTsl

1. PacTBopenue 3arpsi3HeHHO#l coJiM. B crakan BMecTumMocThiO 50 M1 Hamelte 5 — 6 mi
JUCTUTUPOBAHHOM BOJIBI U JOOABhTE MPH MOMEIIMBAHUH | JOXKEUKy 3arpsi3HeHHOH coiu. Pa3meraiite
COJIb CTEKJISTHHOW MAJIOUKOM.

2. IlpuroroBiaenue puibTpa. CloxxuTe KBAJAPATHBIA JIUCT (PUIBTPOBATIHLHON OyMaru BYETBEPO
U BBIPEKBTE U3 HETO CEKTOP, CUUTAs LIEHTPOM OKPYKHOCTH TOUKY M3ruba. Paanyc okpyXHOCTH JOJKEH
OBITH Ha 2 MM MEHbIIIE CTOPOHBI KOHYca BOpOoHKH. [Ipunoguumure 1 cioii Oymaru u npunaiire GuibTpy
dopmy KoHyca. DUIBTP AOJKEH IJIOTHO IPUIIEraTh K CTEHKaM BOPOHKH.

3. ®uabTpoBaHue. BHauane cmounte QUIBTP, 4TOOBI OH MPUCTAN K CTEHKaM BOPOHKHU. J[is
9TOro HajelTe Ha (PUILTPOBATIBHYIO OyMary, BCTaBJICHHYIO B BOPOHKY, HEMHOI'O YMCTOM BOJBI U IyTEM
BpAaIlleHUsT BOPOHKH CMOYMTE BeCh (PuiabTp. BOpoHKY ¢ (UIBTpOM BCTaBbTE B KOJBIO INTATHBA,
IOJICTaBbTE CTaKaH WM MPOOUPKY. 3arps3HEHHBIH PacTBOpP COJU HaJMBaiTe HEOOIBIIUMH MOPLUAMHU
[0 CTEKJITHHOM Iajouyke, HMKHUN KOHEI| KOTOPOM HalpaBbTe K CTEHKE BOPOHKU, HE IIPUTPAruBasch K
¢mibTpy. KuaKocTh He T0JKHA JOXOAUTh A0 KpaeB GUIbTPa Ha 5 MM.

4. BoinapuBaHue OYHIIIEHHOT0 pacTBopa. B dhapdoposyro vamky Haneiite 1 Ma ouumieHHOT0o
pacTBOpa coJM U BbInapbeTe ero. CpaBHUTE NOJyUYEHHYIO BAMU COJIb C BBIIAHHOM.

Bonpocs! u 3a1anus:

1. B kakom ciydae cmech pa3aenstoT GpuiabTpoBaHuem?
2. Kakumu ¢usnyeckumMu CBOMCTBaMHU JOJDKHO OOJIafaTh BEIIECTBO, €CIH IS €ro

BBIJICJICHUS U3 PACTBOPA IPUMEHSIOT BbllIapUBaHue?

IIpakTnueckas padora Ne 2

ITosryyeHnne n 1eKaHTAUA COTH

eab: MO3HAKOMUTBCSI C  HEKOTOPBIMH  CIIOCOOAMM  OYMCTKM  BEUIECTB:  JIEKaHTaLUA
(oTcTamBaHMe, CIMBAHUE KHJIKOCTH).

Oo0opynoBanme: ctakanbl 50 M, CIHUYKH, CHUPTOBKA, JEPEBSIHHBIN JAepiKaTeib, PacTBOPbI
xJyiopuza 6apus U cyib(ara HATPUsL, LINATENb.

Xoa padoTsbl

1. IToay4yenue cyabdara 6apus. B crakan Haneiire 5-6 ma cynbdara Hatpus. JJoGaBpTe Takoe
K€ KOJIMYeCcTBO xjopuaa 6apus. Uro Habmogaere?

2. JlekaHTauMs MOJY4eHHOH co.u. [lonoXIuTe HECKOIBKO MHHYT, JOXKIUTECH IOJIHOIO
OTCTaMBaHUs oOcajka. AKKypaTHO cjeiite pacTBop B uMCThI crakaH. [lepenecure ocanok B
daphopoByto HalIKy, BEIIAPbTE BONY.

Bomnpocsl u 3axanus:

1. CocTaBpTe YypaBHEHHE pEaKIMd B MOJEKYISIPHOM M HOHHOM BHUJE MEXKIY
pacTBOpamu Ccyibk(hara HaTPUs U XJIOpHaa Oapws.

2. Kaxkoe BeriecTBo BbIIaaeT B 0Cagok?

3. Kakumu cBoicTBaMM JODKHO 00J1aaTh BENIECTBO, YTOOLI €r0 MOKHO OBLIO

OTJENATh IEKaHTaIei?
4, Jnst yero UCONIb3YIOT JIEKAHTAIUIO?



IpakTnyeckas padora Ne3

Cnoco0bI moJsry4yeHust MeTa/NIOB

IeJsib: MO3HAKOMUTBCS C OOLIMMHU CIIOCOOAMHU MTOJTyYEHHS METAILIOB.

O0opynoBanume: crakanbl 50 M1, pactBopsl cynbpata meau (II), amerara cBuHIA, KeJe3HbIC
CKPETIKH, KHOTIKH.

Xoa padoTsl

IMonyyenue cBuHIA. B crakaH HajelWTe pacTBOp amerara cBUHIA. M3 Kelae3HOM CKpenku
corure Gurypy, ormyctute B pactBop. Uro nabmonaere?

IMonyyenne menu. B crakan HaneliTe pacTBOp Cyinb(ara MeIu, OIMYCTHTE >KEIE3HYI0 KHOIKY
i ckpernky. Habmomaiite 3a ©13MEHEHHEM LIBETa paCTBOPA U KHOIIKH.

Bonpocsk! u 3aganus:

1. K kakomy THITY OTHOCSITCS IPEJIOKEHHBIE MPOIIECCHI?

2. CocTaBbTe YpaBHEHUS] COOTBETCTBYIOIIMX PEAKITUIA.

3. Bo3M0HO 7111 ipoTeKaHue MPOTUBOIOJIOKHBIX MTPOLIECCOB?
4. Kakue MeTauibl Hellb3sl TOyYUTh JaHHBIM CriocoOom?

IIpakTuyeckasi pabora Ne4

IHosny4yenune kuciaopoaa

Leab: MO3HAKOMUTBHCS CO CIIOCOOOM TIOMY4YEHUST W CcOOMpaHHs KHUCIOPOJa, H3YYUTh €ro
duznyecKkrue 1 XUMHUYECKHE CBOMCTBA.

OOopynoBanme: METANIMYECKUI IITaTUB C JIANKOH, CHOUPTOBKA, CHUYKH, MpoOKa C
ra300TBOJAHON TPYOKO#, MPOOMPKH, TydHMHKA, PACTBOP MEPOKCHIA BOJOPOJIA, JIOKEUKA IS COKUTAHHS
BEIIIECTB, cepa.

Xoa padoTsl

B npobupky momecture 2 M pacTBopa Mepekucu Boaopoaa. JloGaBpTe MOPOIIOK OKCHIIA
mapranna (IV). 3akpoiite npoOupky mpoOKOW C Tra300TBOAHOM TPYOKOW. 3akpenuTe MpoOUPKY B
METAJJIMYEeCKOM MITaTuBe. ['a300TBOIHYIO TPYOKY OMyCTUTE B MYyCTOM CTaKaH UM mpobupky. Harpeiite
poOUPKY C PacTBOpPOM mepekucu Bogopoaa. Codbepure KUCIOPOI METOJOM BBITECHEHHUS BO3AyXa B 2
npobupku. BHecure B cocya ¢ KHUCIOpPOJIOM TIEIOUIyl0 TydyuHKy. Uto Habmomaete? Buecute B
IPOOUPKY JIOKEUKY C MPEABAPUTEIHHO MOJT0AKEHHOM cepoil. UTo Habmonaetre?

Bonpocs! u 3apanus:

1. Kakyto pyHK1IMIO B TaHHOM Ipoliecce BBIMOIHAET okcua Mapranua (1V)?
CocraBbTe ypaBHEHHUE PEAKIMM MOTYYECHUsI KUCIOPO/Ia U3 MIEPEKUCH BOIOPOIA.
[Touemy KHCIIOPOJT MOXKHO COOMpATh METOZIOM BBITECHEHUS BO3/TyXa?
Kakumu ¢usndeckumMu cBoMCTBaMHU o0saaeT KUciaopoa?
Kak M0kHO 0OHAPYKUTH KHCIOPOA?
CocTtaBbTe ypaBHEHHUE PEAKIMH TOPEHUS Cepbl B KUCIOPOJIE.

ook w

IIpakTyeckas padora NeS

ITosryuenune Bogopoaa u U3yyeHHe ero CBOMCTB

Iean: mosy4nTs BOAOPO B3aUMOIEHCTBUEM KUCIIOTHI C METAJIJIOM, U3Y4YUTh €0 CBOICTBA.

O6opynoBanue: mpubOp I TOJYYCHHUS BOJOPOJA, IITATHB C MPOOMPKAMHU, METAJUTMYCCKUN
IITaTUB C JIAMIKOW, CIIMPTOBKA, CIMYKM, IIMHK B I'paHyJaX WU XKeJe3Hble OMWIIKH, COJISHAas KHUCIOTa,
okxcua Meau (II) B mopoiiike, mpeIMeTHOE CTEKIIO.

Xoa padoTsl

1. MMoayyenue Bogopoaa. Codepute mpudOp s modydeHus Bogoposa. [lomecture B mpoOupKy
HECKOJIBKO TpaHyJl IMHKA, TOMECTUTE MPOOUPKY B TIACTMACCOBBINM IITaTUB. B nanke npyroro mrarusa
3aKpenuTe NpoodupKy ¢ mopomkoM okcuaa Meau (1) tak, yToObl MOHBIMIKO MPOOUPKH (IO TOPU3OHTAIIN)
ObUIO UyTh BBILIE €€ OTBEPCTHSA, a OKCHJ pPACIpe/leIUTe TOHKUM CJIOEM OT JHa NpOOUpKH JI0 ee
cepeaunbl. Ha ypoBHE 0TBepCTHS MPOOUPKH Ha CTOJ MocTaBbTe (hapdopoByro vamiky. B npobupky s
MOJy4EeHUsl BOJOpOJAa HAJEHTE COJIIHYIO KHUCIOTY A0 Y4 obbema mpobupku. Ilomyuute BOmOpof,
colepute ero B IpoOUPKYy METOJIOM BBITECHEHUS BO3/lyXa. [IpoBepbTe ra3 Ha YUCTOTY.

2. BoccraHoBieHne Meau u3 okcuaa Meau. Korna Oyzaer BBIACTATHCS YHMCTBIA BOJOPOZ,
BCTaBbTE Ia300TBOJHYIO0 TPYOKY B IMPOOMPKY C OKCHAOM MEIU TakK, YTOOBI €€ KOHEI JOXOAMI 0 JHa



npobupku. Harpesaiite okcua meau. Uto Habmogaete?
3. T'openue Bomopoaa. M3BiuekuTe razooTBOIHYI0O TPYOKY M3 NMPOOHPKU C OKCHUAOM MEAU H
MOI0KTUTE BRIIETIOIMUIACS Boopoa. Uto Habmomaere? [logaecuTe Kk kparo TpyOKH CTEKJIO.
Bonpocs! u 3aganus:
1. Hanummure ypaBHEHHS TPOTEKAIOIIUX PEAKIIHA.
2 [Touemy BOJOPO MOKHO cOOMPATh METO/I0OM BBHITECHEHUS BO3Tyxa?
3 3aueM BOJOPOA MPOBEPSAIOT HA YUCTOTY?
4. Kakumu ¢usndeckumMu cBoiicTBaMu o01agaeT BOJIOPO?
5 Kakyto pyHKIIMIO BBITTOJIHSAET BOJIOPO/ IIPU B3aUMOJICHCTBUU C OKCUIOM MEH?

IIpakTuyeckas padora Ne6

IMorydyeHne OKCHAOB Pa3ji0:KeHHEM CJIO0KHBIX BellleCTB

Ilesb: MO3HAKOMUTBCS C OJHUM M3 OOIIMX CHOCOOOB MOJIy4EHHsS] OKCHIOB: pa3IOKEHHE
CJIO’KHBIX BEILIECTB.

O0OopynoBaHue: METANIMYECKUH IITATUB C JIAIKOM, CIMPTOBKA, CIIMUYKHU, IPOOUPKHU, IPOOUpKa ¢
ra300TBOAHOMN TPYOKOM, pacTBOP I'MAPOKCUAA KAJIbLIUs, MAJIAXUT.

Xoxa padoTshl

1. Cobepute npubop: 3aKpenure MpoOUPKY ¢ ra300TBOJAHON TPYOKOM B JIalKe IITATHBA TaKUM
00pa3oM, 4TOOBI FOPJIBIIIKO MPOOMPKH OBLIO HECKOJIBKO HIDKE AHA. B mpoOupky momecTuTe MajnaxuT
(ruIpoKcoKkapOOHAT MeIu), 3aKpOWTe Ta300TBOJHOW TpPYyOKOH, KOHEI KOTOpOW TIOMECTHTE B
U3BECTKOBYIO BOJLY.

2. IlpoBeaure HarpeBaHue mpoOupku B TedeHue 1-2 muH. Yrto Habmromaere? HarpeBanue
OpeKpaTUTe W Cpazy K€ IOJHUMHUTE MpHOOp Tak, 4YTOOBl Tra300TBOJHAs TpyOka HE Kacajlach
M3BECTKOBOW BOJIBI.

Bonpocsl u 3axanus:

1. Kakue ¢dakThl TO3BOJISIOT YTBEPKIAATh, YTO MPOU3O0ILIA XUMUYECKAsT PEAKIINs?

2. Kakoro Tuna peakius?

3. Kakue BemecTBa 00pa3oBalUCh MOCIIE PEAKUUH, U MO KAKUM IPU3HAKAM ITO
YCTaHOBJIEHO?

4. CocraBbTe YpaBHEHHUE PEAKIIHH.

IIpakTuyeckas pa6ora Ne7

Honyyenne rugpoxcuaa meau (1) u BoigeseHne ero u3 pacreopa

Heab: paccMoTpeTh cnocod MONy4YeHHs THAPOKCHAOB Ha mnpumepe ruapokcuaa meau (II),
noay4uTh ruapokcus menu (II) ans nanbHeiero NCoNIb30BaHMs.

OOopynoBanme: pacTBOphl cynb(aTa MeAu M TUIApOKcHJa HaTpus, ctakad 50 ma (2 wrT.),
TUCTHIUTMPOBAaHHAs BOJA, CTEKJISHHas mnanoudka, QuubTp, yamka I[letpu, wuAMKaTopHas Oymara
(penondranennoBast), MpeAMETHOE CTEKJIO, BOPOHKA.

Xoa padoTsl

Cmemiath B CTakaHe paBHbIE OOBEMBI PACTBOPOB THAPOKCHIA HATPUS MU Cyib(hara MEIu.
OTtnenuth ocafok JAekaHTanuen. s yaaneHus ocTaTKOB MIEIOUN 0Ca0K IPOMBITh TUCTUIUINPOBAHHOMN
BOJIOH, OTQHUIBTPOBATH. J{eHCTBHSI TIOBTOPSATH 10 TE€X TOP, ITOKA HE HCYEC3HET MICTOYHAS PEAKIUS CPEIbI
¢mibTpara. Ilepenectn ocanok B vamky [leTpu, 3akpbiTh MpEAMETHBIM CTEKJIOM MU OCTAaBUTh IS
BBICHIXaHHSI.

Bonpocs! 1 3axanus:

1. CocraBbTe ypaBHEHHE PEAKIIUUA B3aUMOJICHCTBHS Cyib(dara Meau U THAPOKCHIA
HATpUsl B MOJIEKYJIIPHOM U HOHHOM BUJIE.
2. Ha uwem ocHoBaH nmaHHBIN crioco0® moiydeHus TUapokcuaa? MOXKHO JIM TaKuM

CrocoO0M MOYYUTh TUPOKCUT HATPHS?
3. Jst 9ero mpoBOAST MPOMBIBaHHE OcaaKa?



IIpakTnyeckas padbora Ne§

O01mme cnocodbl MOTy4eHHSI KUCJIOT

Henb: n3y4nTh 001THE CIIOCOOBI MOTYyUYEHUS KUCIIOT.

OOopynoBaHme: TaTUB, CTaKaH, PACTBOP COJITHOM KHUCJIOTBI, CHJIMKAaTa HATPUS (CUIIMKATHBIN
KJIeH), IUCTUJUTMPOBaHHAsI BOJa, CTEKJITHHAS MalloyuKa.

Xoa padoTsl

IHonyyeHne KpeMHHMEBOHM KHCJIOTHI. B CcTakaH HaJIUTh KaHUEISAPCKUWA CHUJIMKATHBIA KIIEH,
HAMoJIOBUHY pa30aBuUTh ero Bojoi. Ilo kamisM A00aBISTH PACTBOP COJSHOM KHCIOTHI, TOMEIINBAs
pacTBOp cTekJIsHHON mnanoukoi. I[Tocnme mosBienus omanecueHuu (psidb), KUCIOTY HE 00ABIATH,
NepeMelINBaHUE PEKPATUTD, IAJIOYKY OCTaBUTh B pacTBope. Uto Habmonaere?

Bonpocsk! u 3aganus:

1. CocTtaBbTe YpaBHEHUS peaKIfii, XapaKTepU3yIOIue 001re crnocoObl MOTyYeHHS:
. KHCIIOPOZCOIEPKALIMX KHCIOT (M3 COJei)
. OECKUCITOPOIHBIX KUCIIOT (U3 COJIEH, U3 MPOCTHIX BEIIECTB)

2. CocraBbTe ypaBHEHHUS PEAaKLMM B3aUMOJACHCTBUS a30THOM KHCIOTHI ¢ (pocdhopom
(yauThIBas, 4TO 00OpazyeTcs KucioTa). Pazdepure 3TOT mporecc ¢ TOUKU 3pEHUS] OKHCICHUS —
BOCCTAHOBJICHHSI.

IpakTuyeckasi padbora Ne9

IHony4yeHnne cOIAHON KHUCIAOTHI U M3YUYECHHUE ee CBOCTB

esab: M0Iy4nuTh COJSHYIO KUCIOTY U IIPOBECTH OIIBITHI, IOATBEPHKAAIOIINE €€ CBONCTBA.

OOopynoBaHMe: METANIMYECKUN ILUTAaTUB C JANKoM, HNpoOMpKa € Ta300TBOJHOW TpYyOKO,
CIHMPTOBKA, CIIMYKH, XJIOPUI HATpHs (KpUCT.), cepHas kucnota (1:1), mpobupka ¢ Bojou (1/3 BICOTEHI),
BJIQKHBI BaTHBIM TaMIIOH, JJaKMycoBasi Oymara, JJakmyc (pacTBOp), MEJIHblE U MarHMeBbIE ONMWIKH,
pactBop kKapboHata Hatpusi, okcua meau (1), HuTpar cepedpa.

Xoxa padoTsbl

1. Ilony4yeHue cosiHOM KUCJAOTHI. B IpoOHpKy NOMECTUTE KPUCTATUIMYECKUN XIJIOPUI HATPHS
(ne Oomee 1 cM Mo BBICOTE MPOOHMPKH), N10OABbTE KOHIEHTPUPOBAHHYIO CEPHYIO KHUCIOTY (CMOYUTH
COJIb), 3aKpPbITh ra300TBOJHON TPYOKOH, KOHEL KOTOPOH ONMYCTUTh B MPOOUPKY C BOAOU (HE Kacasich
HOBEPXHOCTU BOAbI). B mpoOupky ¢ BOmOH mpeaBapuTeNbHO NOMECTHTE WHIUKATOPHYIO Oymary.
[Ipobupky ¢ Bomol 3akpoiTe BaTHbIM TaMrioHOM. CMech OCTOpPOXXHO HarpeBaiite 3-4 muH. YTO
HaOmronaere? [locnme M3MeHeHMs LBeTa MHIMKATOPHOM Oymaru HarpeBaHue mpekparute. OcTyaurte
NPOOUPKY C KUCIOTOM.

2. M3yyeHune CBOWMCTB COJISIHON KHCJOTBI. AKKYpaTHO BCTPSIXHUTE MPOOUPKY C KHUCIOTO,
nepeMennBas coaepxumoe. Jlo6aBbTe HECKOJIBKO Kamellb COISIHONW KUCIOTHI B MPOOUPKU ¢ METHBIMU U
MarHueBbIMU onuikamu, okcuaom meau (II), pactBopoM kapOoHata HaTpus U HuTparta cepedpa. K
OCTaTKaM KHCIJIOTHI 100aBbTe Jakmyc. Uto HabmroaeTe?

Bonpocs! u 3axanus:

1. 3aueM 3aKphIBalOT MPOOUPKY C BOJOW BaTHBIM TaAMIIOHOM?

2. [Touemy U3MeHMIACh OKpAacKa MHIMKATOPHOM Oymaru?

3. Jl1s yero UCTONB3YIOT UHJIMKATOPHYIO OyMary B JaHHOM OIIbITE?

4. CnenaiitTe BBIBOA O CIOCOOHOCTH COJITHOW KHCIIOTHI PearupoBaTh C METaUIaMU
pa3IMYHON aKTUBHOCTH.

5. C KakuMU OKCHJIaMU MOXKET pearnpoBaTh COJIsIHAs KUCJIOoTa?

6. C pacTtBOpamu Kakux cojei MOXKET pearupoBaTh COJsHas KUciIoTa?

7. CocraBpTe ypaBHEHMs MPOTEKAIOIIMX PEAKIUM B MOJIEKYISIPHOM M, €CIH

BO3MO>XHO, B MOHHOM BU/JIC.



IIpakTuyeckasi padora Nel(
OO0mme cnocodbI MOTy4eHHs COJIe MOJIy4YeHHne coJiel peaKkueil 00MeHa MeK1y KHCJI0TON H
OKCHAOM

Heab: paccMOTpETh OJUH U3 CIIOCOOOB MOTYYCHHSI COJICH: B3aMMOJICHCTBIE MEXy KUCIOTON U
OCHOBHBIM OKCHJIOM.

OOopynoBaHMe: ClIUPTOBKA, CHUYKH, JEpXKaTelb, BOPOHKA, (WIBTP, CTEKISHHAs Mal0yKa,
crakaH 50 My, npobupka, dpapdoposas damika, okcuasl meau (1I), kaapuus, Maruus, pacTBOpbI COISTHON
Y CEPHOU KHUCIIOT.

Xoxa padoThl

1. BrinonnuTe npakTu4eckoe 3agaHue.
2. OdopmuTte padory.
3. Crnemnaiite pacyer.

Bonpocsk! u 3aganus:

BAPHAHT 1

Ha >xuBOTHOBO1UECKOH (hepMe COBX03a CPOUHO MOHAL00MICS XJIopua Meau. [lonyunTe naHHyro
coib. [IpodunbTpyiiTe pacTBOp U BBIICIUTE COJIb B CYXOM BH/IC.

HHXeHepy-9KOHOMHUCTY PACCUUTATh, CKOJBKO XJIOPHJA MEOU MOKHO IIOJYy4YUTh U3 8 I OKCHIA
meu (11).

BAPUAHT 2

Jist 60pe0BI ¢ BpenuTensiMu caga Heodxoaum cynbdat menu (I1I) — menusiii kynopoc. [lomyaunte
JaHHYIO colib. [IpodunbTpyiiTe pacTBOpP U BBIJEIUTE COJIb B CYXOM BUJIE.

HHxeHepy-3KOHOMUCTY PacCUUTaTh, CKOIbKO cyibdaTta menu (II) momyuutcs u3 4 r okcuua
meu (11).

BAPUAHT 3

Ha ctpoutenbHblil y4acTOK HEOOXOIUM LIEMEHT, COCTAaBHON YacThbIO KOTOPOTO SIBIISETCS XJIOPHUJL
maruus. [lomyuure qannyro coinb. [IpodunbsTpyliTe pacTBOp U BBIICITUTE COJIb B CYXOM BHJIE.

NHXeHepy-9KOHOMUCTY PacCUUTaTh, CKOJBKO XJIOPHa MarHUsl MOKHO IIOJIy4UThb U3 4 T OKCcHIa
Martusi.

BAPUAHT 4

W3-3a ronosnena pe3KO YBEIMUYMWIIOCH YHCIO HECUACTHBIX ciydyaeB. /[lias mnpuroromieHus
TUIICOBBIX TOBSA30K HCHOJB3YIOT THIC, WIM Ccyiabpar kKaupuus. llomydnTe AaHHYIO —COJIb.
[IpodunpTpyiiTe pacTBOP U BBIIEINUTE COJIb B CYXOM BHJIE.

NHxeHepy-7KOHOMHUCTY pacCUMTaTh, CKOJBKO Cylb(ara KalbIUs MOKHO MHOJIYYUTh M3 28 T
OKCH/Ia KaJIbLUSI.

BAPUAHT 5

B MenuiuHe B KauecTBE KPOBEOCTAHABIMBAIOIIEIO CPEJCTBA MCIONB3YIOT XJIOPHUJ KabIIMs.
Hcnonb3yeTcst 3Ta colib U MPU BOCIAIUTENbHBIX Mponeccax. [lomydnTte gannyto coib. [Ipodunbstpyiite
pPacTBOp U BBIJECINUTE COJIb B CYXOM BHJIE.

NHXeHepy-I9KOHOMHUCTY PAacCUUTaTh, CKOJIBKO XJIOpUAA KalbLMs MOYKHO IOJYyYUTh U3 28 T
OKCHJIa KaJIbLUS.

IIpakTnyeckas padora Nell

OOHapy:keHHe KATHOHOB B pacTBope

IleJsib: MO3HAKOMUTHCS C KAUECTBEHHBIM OIPEAEIEHUEM KATHOHOB B PaCTBOPE.

O0opynoBanme: mTaTuB, NTPOOUPKHU, PACTBOPHI HHUTpaTa cepelpa, alerara CBUHIA, XJIOpUIA
Oapusi, XJIOpHUIa aMMOHHUS, XJIOpUAa amroMuHus, xiopusa kenesa (II), cynbdara xenesa (II), consHoit
KHUCIJIOTBI, HOJUA Kallus, Cyib(hara HaTpus, TUAPOKCUAA HATPHS, POJaHUIa KaJlKs, CIIUPTOBKA, CITUYKH,
JIEPEBSIHHBIN IepKaATENb.

Xoa padoThbl

PearenT — BemiecTso, ¢ MOMOIIBKD KOTOPOrO MOXKHO JOKa3aTh HAJIMYKME JAHHOTO HOHA B
pactBope. KadyecTBeHHast peakums — peaklysi, COIPOBOXKIAOIIASACS IPKO BbIPAXKEHHBIMHM ITPU3HAKAMH
(OypHOe BbIZIeNIeHUE Ta3a, MOSIBICHUE XapaKTePHOT0 3araxa Wiu OKPacKH).

Jns oOHapyXeHHMsI KaTHOHOB B pacTBOpPE IPOBEIUTE KAaueCTBEHHBIE PEaKIUU, HUCIOJIb3Ys
MpeUI0KEHHBIC peareHThl. Pe3ynbTaThl HaOM0IeHUH (IPU3HAKK PEAKIUil) 3aMHUIIUTE B TAOIHILY.



KATHUOH PEATEHT PE3YJbBTAT

Ag+ Xopuna

Pb** Nonmnn

Ba** Cynbdar

NH," Ilenoun

Al U30BITOK MIETOYN

Fe* enoup

Fe® [enous, KCNS
Bonpocsk! u 3aganus:

1. [To kakuM mpU3HAKaM MOXHO OIPEACTUTh HAIMYUE 3aJ[aHHOTO KaTHOHA B
pactBope?

2. CocraBbTe ypaBHEHHsI POBEICHHBIX PEAKIUI B MOJICKYJISIPHOM M HOHHOM BHJIC.

3. [Ipeanonoxxure 007aCTH MCHOJIB30BAHUS JAHHBIX IPOIECCOB B HAPOJIHOM
XO3SUCTBE.

IIpakTnueckas padora Nel2

OO0Hapy:keHHe AaHHOHOB B PacTBOpe

IleJsib: MO3HAKOMHUTHCS C KAYECTBEHHBIM OIPEIeIEHUEM aHHOHOB B PacTBOpE.

OOopynoBanme: mTaTUB, MPOOUPKHU, PACTBOPHI XJOpHUAA, Cyiabpara, HHUTpaTa, KapOoHara,
OpoMuja, MoK Ia, HUTpaTa cepedpa, xjaopuaa 6apus, cepHasi KUCJIOTa, COJISIHAs KUCIO0Ta, ME/lb, CIIMYKH,
CIIUPTOBKA, JACPKATEIb AEPEBIHHBIM.

Xoa padoTsl

PeareHT — BeleCTBO, C TOMOIIBIO KOTOPOI'O MOKHO JIOKa3aTh HajWyuMe JaHHOTO HOHA B
pactBope. KauecTBeHHasi peakiusi — pEaKiysi, COMPOBOKIAIONIAACS IPKO BBIPAKCHHBIMH TPU3HAKAMH
(OypHoOe BbIZieNIeHUE Ta3a, MOSBICHUE XapaKTePHOIo 3araxa Hild OKPacKH).

s oOHapy)XeHusi KaTHOHOB B pAcTBOPE IPOBEINTE KAUECTBEHHBIC PEAKIMH, HCIOIb3YS
IpeJIoKEHHbIE peareHThl. Pe3ynpTaThl HabMoIeHuH (MIPU3HAKK PEaKIuil) 3aMUIIUTe B TAOIHILY.

AHUOH PEATEHT PE3VYJIBTAT
CrI Hurpar cepebpa
S0,* Comnb Gapus
NO3 Menp, cepHasi KUCI0Ta
CO35* Kucnora
Br HuTtpat cepebpa
I Hurpart cepebpa
Bonpocs! u 3apanus:
1. [To kakuM MpH3HAKaM MOXHO OIPEACTUTh HAIMYHE 3aJaHHOTO KaTHOHA B
pactBope?
2. CocTaBbTe ypaBHCHHSI POBEICHHBIX PEAKIIMA B MOJICKYJIIPHOM ¥ HOHHOM BH/IC.
3. [Tpenmonoxkure 00IACTH HCIOJNB30BAHUS JAHHBIX TPOIECCOB B HAPOTHOM

XO3SUCTBE



IIpakTnyeckasi padora Nel3

KauecTBeHHBIH aHAJIN3 JKeJ1e30C0/IePKALIMX JIeKAPCTBEHHbIX MPENnapaToB

Henab: 3akpenuTh 3HaHUS O KAYECTBEHHBIX PEAKIMAX HA KATUOHBI U aHUOHBI.

O0opynoBanme: MEIUIIMHCKUI npenapar bepporuiexc (v 110601t Ipyroi
JKEJIe30CoIep KaIluid Iperapar), CTynka ¢ MecTUKoM, ctakan 50 mut (2 miT.), IMCTHIIITMpOBaHHAs BOJA,
CTCKJISTHHASI TaJl04Ka, BOPOHKA, (QWIBTP, NMPOOMPKH, TUAPOKCU] HATPHs, XJOpUA Oapus, HUTpAT
cepedpa.

BBenenne. @epporiekc NPUMEHSIOT Ui JICYCHHs] OOJBHBIX C IMOHWXCHHBIM COJIEpPKaHUEM
remMoryioonHa B KpoBu. OH COCTOUT M3 PacCTBOPUMON cpelHel coiu, oOpa3oBaHHONW HEPaCTBOPUMBIM
OCHOBAaHMEM M CUJIBHOW KHUCIJIOTOH. [[nsl JIydlllero ycBO€HUsS OCHOBHOI'O KOMIIOHEHTa OPraHU3MOM B
COCTaB JIeKapcTBa BBeneHa ackopOuHoBas kuciora (Butamul C). [IpumeneHnue npernapara paccuuTaHo
Ha JUIMTEJIbHBIN CPOK.

Bonpocsk! u 3aganus:

1. [Ipoananu3upyiite mnonydeHHyro uHpopmanuto. Kakue wHOHBI (KaTHOHBI U
aQHMOHBI) MOT'YT BXOJUTbh B COCTaB 3TOI0 Ipenapara.
2. Kakne KkauecTBeHHbIE peakIUu HEOOXOAMMO NPOBECTH JUISL OIpENeIeHus

KaueCTBEHHOTI'0 COCTaBa JIAHHOTO JIEKAPCTBEHHO Ipernapara.

Xoa padoTsl

W3menpunte TabNeTKy Mpenapara B CTYIKE U pacTBopute B Boje (5-10 mi).

[TpoduneTpyiite pacTBop.

[TpoBeauTe KaYeCTBEHHBIE PEaAKIUH.

Pesynbrarel 3anecure B Tabiuily, CelaiiTe BBIBOJ O KAYECTBEHHOM COCTaBE JIEKAPCTBEHHOTO
npenapara.

HNOH | PEAKTUB HABJIIOJAEHUSA YPABHEHUE PEAKIIUU BbIBO/]

IIpakTuyeckas padora Nel4

Onpenesenue creneHy 3aC0J€HHOCTH NOYBBI

Iean: mpakTH4ECKOE UCIIOIb30BAHNE KAYECTBEHHBIX PEAKIUIL.

Oo6opynoBanmue: dhapdoposas yalika, MITATUB, CIIUPTOBKA, CIUYKU, KOHUYECKast Koiba (2 mT.),
MEpHBINA IUJIUH/IP, TUIETKA, TPOOUPKH, BOPOHKA, (QUIBTpOBalIbHAs Oymara, cossHas KucioTa (pa3b. u
KOHII.), PaCTBOPBI a30THON KUCJIOTHI, XJIOpHUia Oapusi, HUTpaTa cepedpa, TMCTUIIIMPOBaHHAs BO/A, BECHI,
pa3HOBECHI, 00pa3LIbI TOYBBI.

Xon pa6oTsl

N30BITOK pacTBOpEHHBIX B TMO4YBE cojleld (3aCONIEHHOCTh), CHUXKAET €€ IUIOJOpOJIHeE.
3aCOJIEHHOCTb OIpeIeNsieTCs XJIOpHUIaMU HaTpusl, MarHus, Kaiablysl, KapOOHATOM U CyJIb()aToOM HATPHSL.

1. O6Hapyxenue kapooHaToB B nmouse. K mpo6e moussl 106aBbTe HECKOJIbKO Kamenb 10 %-
HOM cosstHOM KucioThl. Ecny moyBa colepkUT KapOOHAT-HOH, TO MOJ JAEUCTBUEM KHCIOTHI HaYHETCS
BbIJICJIEHUE yrileKucioro rasa. Ilousa kak Obl “Bckumaer”. [louBbl, BCKuNaromume oT pa30aBIeHHOMN
COJISTHOM KHCJIOTBI, OTHOCAT K KapOOHAaTHBIM. MIHTEeHCHBHOCTH 00pa3oBaHus yriekuciaoro rasa (0ypHoe,
cpeaHee, ciaboe) JaeT MpeaBapUTENbHYIO KOJIMYECTBEHHYIO OLICHKY COJep)KaHus KapOOHAT-MOHa B
MIOYBE.

2. O0Hapy:KeHHe HAJIMYHUS XJOPHAOB B Mo4Be. [[oaroToBbTE BOJIHYIO BBITSKKY MOUBBI. J[iis
9TOr0 MOMECTUTE 25 T MOYBBI B KOHMYECKYI0 Ko0yOy, no0aBbTe 50 M AMCTUIUIMPOBAHHOW BOJBI.
B36ounraiite conmepxkumoe konObl, gaite orcroatbes 5 — 10 mmH. Eme pa3 B3Oodraiite u mocne
oTcTanBaHus nMpopunsTpyiTe. OTIEHTE B MPOOUPKY 5 MJT MMOYBEHHOM BBITSHKKU, T0OABHTE HECKOJIBKO
Karnesnp pa3z0aBiieHHOM a30THOM KucioTel. Ilo kammsim goGasinsiite pacTBop HUTpaTta cepedpa. Ecium
XJIOpUJIBI TIPUCYTCTBYIOT, TO 0Opa3yercst Oenblii XJIONMbEeBUIHBIM ocanok. Eciaum ocagok xoporo
pa3ianyuuM, TO COJEpPKAHUE XJIOPHUJIOB COCTAaBISIET JECATHIE JIOJIM IPOLEHTA, €CIM PAcTBOP JIHIIb
MyTHEET (TepsieT MPO3pavyHOCTh), TO COJEPKAHUE XJIOPUI-MOHOB COCTABIISIET COTHIE U THICSYHBIE 10U
IPOLIEHTA.

3. Oonapyxenue cyiabparoB. K 5 MJI NMOYBEHHOW BBITSIKKM MNPHICHTE HECKOIBKO Kareilb
KOHIIEHTPUPOBAHHON COJISIHOM KHCIOTHI M 3 MJI pacTBopa XJjopuaa Oapus. Eciu pacTBop comepxut
cynb(haT-uOHbI, TO TMOSABISETCS OeNblii TOHKOAUCHEPCHBIM (MOJIOUHBIN) ocagok. O KOHILIEHTpaluu
Cynb(haT-MOHOB CYAST IO CTENEHU MPO3PAYHOCTU pacTBopa (TYCTOHW OCaZOK, MYTHBIM WJIH TOYTH
IIPO3pavHbIN pacTBOP).

4. O0Hapy:keHHe MOHOB HATpus. MloHBI HaTpus OOHAPYKMBAIOT MO SPKO-KEITOW OKpaCKe




miamMmeHu. HuXpomMoByro MpOBOJIOKY MPOKAIMBAKOT B IIJJAMEHU CHUPTOBKHM JIOKPAaCHA, 3aT€M BHOCAT B
UCCIIeyEeMbIN pacTBOp, 3aTE€M OISITh B IJIaMs (BO BHEUIHIOIO YaCTh), OTMEYAIOT IIBET IUIAMEHHU.

IMpakTuyeckas padora Ne 15

XuMHYeCKHe CBOCTBA OCHOBHBIX KJIACCOB HEOPTraHM4YeCKHX BellecTB

Heab: 0000IKUTh 3HAHUS O XHMHUYCCKHX CBOMCTBAaxX KHCJOT, COJICH, OCHOBAaHUH M OKCHJIOB,
YCTAHOBUTH F'€HETUUYECKYIO CBSI3b MEXKY KJIaCCaMH HEOPTaHMYECKUX COCTMHEHUH

Xoa padoTsl

BrITSAHYTB KpeOuid.

[TogoOpaTh peakTUBBI AJISl MPOBEACHHS ITPEBPAILCHH.

DKCMEPUMEHTAIBHO U3YYUTh XUMUYECKUE CBOMCTBA HEOPTraHUUECKUX COCIUHEHHMIA.

Odopmurs padoty.

CrenaiiTe BBIBOJ O XMMHUUYECKMX CBOMCTBAX BaIllero Kjacca BEIIECTB.

BAPUAHT 1

OO6opynoBaHue: MITaTUB, MPOOUPKH, CTEKIISTHHASA TPYyOOUKa, BOAA, COJISTHAS KUCIOTA, THAPOKCH/T
KaJIbLIMS, YTJIEKUCIIBIN Ta3, OKCU Kanbius, okcua meau (11), nep>karens, CiupTOBKA, CIUYKHU.

3ajaHme: TPOBEIUTE OIBITHI:

. BzaumoelicTBre oKcHia MeTalia ¢ BOJOM U KUCIOTOU
o BsaumMoeiicTBre oOKcraa HeEMETaLIa ¢ BOIOM U IIEI0YbIO.
BAPUAHT 2

Oo6opynoBanme: nakmyc, (enondraneus, ruapokcus Hatpusi, ruapokcun menu (II), cepnas
kuciota, cynbdar meau (II), ruapokcun kanbius, kKapOOHAT HATPUs, CIIMYKH, CIIMPTOBKA, IEPEBIHHBIN
JiepKaTelb, IITATHB, TPOOUPKU

3anaHue: IPOBEINUTE OMBITHI:

. JlelicTBue mienoueil Ha HHIUKATOPBI.

o Heitrpanu3zanust HepacTBOPUMOro U PaCTBOPUMOIO OCHOBAHUS KHUCIOTOM.

. B3aumopeiicTBue pacTBOpPOB coJied M OCHOBAaHWM, pPE3yJbTaTOM KOTOPOro B
OZIHOM CJIy4ae SBJISETCS HEPACTBOPUMOE OCHOBAHUE, B IPYTOM — HEPACTBOPHUMAS COJIb.

. Peakuus pa3znoxeHuss OCHOBaHUS.
BAPUHAHT 3

OO0opynoBanme: MTAaTUB, MPOOUPKHU, COJITHAS KUCIIOTA, JIAKMYC, THIPOKCHI HATPUS, THIPOKCH]T
xkenesa (I11), maraumii, kapOoHAT HATpUsI, CEpHAsE KUCIIOTA, XJIOpU Oapus.
3anaHue: IpOBEINUTE OMBITHI

. JleficTBHE KMCIIOT HA UHIUKATOPBI.

. Helitpanu3sanus KUCIOTOM paCTBOPUMOTO U HEPACTBOPUMOI'O OCHOBAHUS.

. B3anmonencTBre KUCIOThI C METAJIIIOM.

. B3auMozeicTBue KHUCIOTBI C COJIBIO C BBIACIECHHEM B OIHOM Clly4ac rasa H
BBINIAJICHUEM OCAJIKa B APYTOM CIIydae.
BAPUAHT 4

OO6opynoBaHue: OKCHUJI IIMHKA, COJISTHASI KUCIIOTA, THAPOKCUT HATPHSI, XJIOPUJT ITMTHKA.
3anaHue: IpPOBEINUTE OMBITHI

. B3aumoneiictBue aMmpoTepHOro oKcuaa ¢ KUCIOTON U 1IEN0YbIO.

. [Tony4yenne aMm(OTEepHOro THIPOKCUAA.

. B3aumonelictBre aM(poTEpHOT0 r’UAPOKCHIA C KUCIOTON U HIEI0YBIO.
BAPUAHT 5

O6opynoBanmue: cynsdar meau (I1), xene3o, ruaApOKCH HATPHUsI, KApOOHAT HATPHSI, THAPOKCH]T
KaJbIUsl, COJSTHASI KUCIIOTA, XJIOpU Oapusi, cepHasi KHCIIOTa, IPOOUPKH, IITATHB.
3amanue: TPOBEIUTE ONBITHI

. B3anmopeiicTBre pacTBOpa COJM C METAIIIIOM.

. B3auMopeiicTBue pacTBOpOB coJied W OCHOBaHMH C OOpa3oBaHWEM B OJHOM
Clly4yae HEpacCTBOPUMOM COJIU, B IPYTOM — HEPACTBOPUMOTO OCHOBAHHMS.

. B3aumopeiicTBie KUCIOT ¢ pacTBOpaMu cojiell ¢ 00pa3oBaHUEM B OJHOM Cilydae

rasa, B Ipyrom — ocajKa.
. B3anmoneiicTBre pacTBOPOB COJIEH IPYT C IPYTOM.



IIpakTH4yeckas pabora Nel6

JKCIepUMEeHTAIbHOE peleHne 3a1a4

Lesb: 3aKpenuTh MPAKTHYECKUE HABBIKK U 00OOIINTE 3HAHUS 1O HEOPTaHMYECKOW XMMUH.

Xoa padoTsl

BeImosHuTE IpakTHYECKHE 33 JaHHS.

Hanummre ypaBHeHHsI peakluii B MOJIEKYJIIPHOM M HIOHHOM BHJIE.

BAPHAHT 1

IIpuGopsl U MaTepUAJbI: IITATHB, TPOOUPKH, cyabdaTr meau (II), Tuapokcua HATPUS, XJIOPUA
Oapwsi, cepHas kuciota, xjaopun xenesa (I11), kapoonat HaTpwus.

Vcnionb3ys BbIJaHHbBIE BELIECTBA, MTOJIYUUTE:

. Tpu ocanka: roy0oii, Oeblid, KOPUIHEBBIH.
. ['a3 Oe3 3amaxa.
BAPUAHT 2

IIpuGopsl m Matepuajbl: cynspar menu (II), ruapoxcua Hatpus, xyopupa Oapusi, cepHas
KHCJIOTA, COJISIHAsA KUCIIO0Ta, (eHOI(PTATIEeHH.
OKCHEPUMEHTAILHBIM IIyTEM OCYILECTBUTE MPEBPAILIEHUS:
. PactBOop — 0canok — pacTBop
. becuBeTHbIi pacTBOp — pacTBOp MAJIMHOBOIO 1[Be€Ta — OECIIBETHBIN pacTBOp —
ocajiok Oenoro 1BeTa
BAPUAHT 3
IIpuGopsl U MaTepHaIbI: TUIPOKCU HATPHs, XJOpHUA Oapus, cepHas KHCIOTa, KapOoHat
HaTpus, peHondraneuH.
OKCIIEpUMEHTAIIBHBIM IIyTEM OCYILECTBUTE IIPEBPALLEHU:

. becuBeTHbIi pacTBOp — PacTBOP MAJIMHOBOIO I[B€Ta — OECI[BETHBIN pacTBOp —
0cajiok 0enoro 1BeTa.
o PactBOp — ra3z — ocanok.

IIpuioxenune Nel
IIpakTnyeckas padora
«OmnpenesieHue KapOOHATHOM KeCTKOCTH BOABD»

AOCOITIOTHO YMCTOM BOJBI B MpPUPOJIE HE cymiecTByeT. OHa Bceraa COACPKUT pa3InyHbIe
NPUMECH KaK B PAaCTBOPEHHOM, TaK U BO B3BEHIEHHOM COCTOSHUH. OT KOHIICHTPALUU U TPUPOJBI ITHX
npuMecel 3aBUCUT MIPUTOTHOCTH BOJIBI JJI1 OBITOBBIX M MIPOMBIIIIEHHBIX HYX]I.

Bona, B KOTOpoil pacTBOpPEHBI COJNM KajibIUsl U MarHusi, o0jaaaer ocoObIM CBONCTBOM —
KECTKOCThIO. JKecTkast Bojia 00pa3yeT MJIOTHbIE CIOM HAKUIH Ha BHYTPEHHUX CTEHKaX MapoOBbIX KOTJIOB
U KUMSATHIGHAKOB; B HEW IUIOXO Pa3BapUBAIOTCS MMUIIEBBIC MPOMAYKTHI; IPH MBITHE PYK B KECTKOHW BOJIC
pacxoayeTcsi MHOTO Mblna. KOIWYEeCTBEHHO >KECTKOCTh BOJBI BBIPAKAIOT YHCIOM MHJTUMOJIEH
SKBHBAJIEHTOB HOHOB Kbl M MarHus, cogepxamuxcad B 1 1. 1 mmons (9kB.Mg@?") cooTBercTBYeT
12,16 mr; 1 mmonms (3kB. Ca®') — 20,04 Mr. B 3aBHCHMOCTH OT 3HAyeHHsS )KECTKOCTH Da3IMYaroT
CJIETYIOIINE TUIIBI BOADIL:

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

6) msarkas — 1,5 -3,0 Mmmoinb (3kB.) / 11

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

T') TOBOJIBHO KecTkast — 4,5 — 6,5 mmonb (9kB.) / 71

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

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

Ecnu B Bome Hapsgy ¢ wonamu Ca” u M@®" mpucyrctByror monst HCO;, To mpm
KUTSTYEHUH €€ JKeCTKOCTh YMEHbIIaeTcsi. JTO OOYCIIOBIEHO pa3pylLIeHHEM KHUCIbIX collell |

BBITTAZICHUEM B 0CAI0OK MaJIOPpaCTBOPUMBIX Kap60HaTOB.
H(CCTKOCTB, 06yCJ'IOBJ'ICHHa}I COACPIKaHUECM l"I/II[pOKap6OHaTOB KajJlbouad W  Mar”Husd,

Ha3blBaeTcsl kapOoHaTHOM (0K, ). E€ ompenensdror TUTpOBaHHMEM BOJBI PACTBOPOM XJIOPOBOIOPOIHON
KHUCIIOTBHI:
Ca(HCO,), + 2HCI—>CaCl, + 2CO, T+ 2H,0
B xayecTBe MHAMKATOPA UCIOJIB3YETCS METHIIOBBII OPaHKEBBII.
XKecTtkocTb, 00ycnOBIEHHas NPUCYTCTBHEM B BOJI€ XJIOPUIOB, CYIb(haTOB U APYTUX coJied
MarHus 1 Kajablus (KpoMe TuapokapOOHATOB), Ha3blBaeTcs HekapOoHaTHOH (K ;. ). OOmas xkecTkocTh



BOJBI IIpezacTaBisieT coboi cymmy XK . + XK, . E€ MOKHO onpeenuTs THTPOBAaHUEM BOJBI CIIMPTOBBIM
pPacTBOPOM HEUTPAILHOTO MbLIa, HAIPUMEP JIETCKOT0 (METO/ OCaIUTEIHHOIO TUTPOBAHUS):
CaCl,+2C,H,,COONa—(C,;H,,CO0), CaJ + 2NaCl

KoHnen peakiuy ycTaHaBIMBAaIOT MO OOpPa30BaHUIO YCTOWYMBOW IICHBI, TMOSBISIONICHCS TMPHU
BCTPSIXUBAHUU THUTPYeMOH BOJbL. lIpeaBapuTenbHO TPOBOAST AHAINW3 HECKOJBKUX ATAIOHHBIX
pPacTBOPOB, COJIEPXKALIUX U3BECTHOE KOJIMYECTBO KATUOHOB KAJIbLIUA.

Vkazanus no nposedenuto sxcnepumenmanbHou pabomul

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomecTHTe B KOHMYECKYIO KOJIOY 00BbEMOM 250 M1 mpoOy peyHON MIIM BOJOTIPOBOIHOM BOBI
o0sémom 100 mu. IIpuGaBbTe 2 — 3 Kamm pacTBopa metusioBoro opanxkeBoro (0,02%) u tutpyiite
npody 0,1 M pacTBOpoM XJIOPOBOAOPOIHOM KUCIOTHI J0 MEPEX0/Ia KENTOH OKPACKH B HEHCUE3AIOIYIO
0JIeTHO-PO30BYIO.

Paccuuraiite kapOOHATHYIO KECTKOCTh BOABI IO hopmyrie:

Vi " ey

Vi,o

€  Cyc - HOpManbHas KoHuentpauus pacrsopa HCI; V- oObeM Bombl, B3ATHIA s

XK, = €l Mmons (3kB.) /11,

aHanmm3a, i1; V ., - oo0beM pactBopa HCI, 3aTpadenHnslit Ha THTpOBaHHE, MIL.

Ipuio:xxenne Ne2

IIpakTnyeckas padora
«Omnpenesienue cogepxxanus xkese3a (11) B pactBope».
Conepxanue coneir xene3a (Il) B mnuTheBOH BOJAE MOXKHO ONPEAEIUTH HE TOJIBKO
KaYeCTBEHHO (C IOMOIIBIO KPAacHOM KpOBSHOM COJHM), HO U KOJUYECTBEHHO, HAIpPUMEp, METOJOM

o 2-
JAUXPOMATOMCTPHUMU. MeTOII JUXPOMATOMCTPUHU OCHOBAH Ha OKHCJIMTCIbHBIX CBOUCTBAX MOHOB CI’ZO7

BOCCTAHABIMBATHLCS JI0 KaTHOHOB Cr®' :
Cr0% +14H*+6e=2Cr* +7H,0
YToOBb!I ONpEeIEIUTh TOUKY SIKBUBAJIEHTHOCTH, IONB3YIOTCS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU
MHIMKaTOPaMH, H3MEHSIOIUMH OKPAcKy B IPUCYTCTBUU M30BITKA TUXPOMAT-HOHOB.
Okcnepumenmanvras 3a0aya Nel. IIpurotopieHne THTPOBAaHHOTO PACTBOPA AUXPOMATA KaJusl.
ITomectute BOI0KC1,2 TK,Cr,0, n B3BechTe OIOKC C COJBIO HAa AaHATUTHYECKHUX Becax (MOXKHO

HCIIOJIb30BaTh MIKOJIbHBIE 0ObIYHbIE Bechl). [lepechinbre quxpoMar Kaiaus U3 Orokca B MEpHYIO K00y Ha
250 M1 ¥ BHOBB B3BecbTe OOKC Ha aHanuTudeckux Becax. [lo pasHoctu ompenenure maccy K,Cr,O, B

mepHoi kosbe. Ilpuneiire B koiady 100 — 150 mi AMCTHIUIMPOBAHHOW BOJABI M PAaCTBOPUTE COJIb.
JoBeaure 00BEM pacTBOpa 10 METKH, 3aKpoiTe KO0y npoOKoi 1 nepemenaiite pactsop. PaccuunTaiite
HOPMaJIbHYIO KOHIEHTPALUIO U TUTP IPUTOTOBJIEHHOTO pacTBOpa IuXpomara Kajusl.
Oxcnepumenmanvhas 3aoaua Ne2. OmnpeneneHue KOHIIEHTpanuu HWOHOB xene3a (II) B
nutheBor Boje. Pemenue: [lomectute B 3 kKoHM4eckue KoiObl Ha 250 mi mo 20 My aHAIM3UPYEMOM
Bozbl. [IprbaBbTe B kaxayto koi0y 30 mu pactBopa HCI (1:1), 5 mu pactBopa docdopHOil KUCIOTHI
(85%-noro) m 6 — 8 kamemp wHaumkatopa (0,1 T audeHunamuHa pactBopsoT B S50 M
KOHIIEHTPUPOBAaHHOMN cepHOM KucioThl). [lepemernaiite pacTBop B OZHOM U3 KOJIO U MEUIEHHO TUTPYHTE
ero pactsopoM K,Cr,O , nmpu HenpepsIBHOM NepeMernBaHui. Kak Tonbko 3e/eHas okpacka pacTBopa B

kos0e, o0yciosineHHas nonamu xenesa (1), craner cepo-3eneHol, yMEHBUIUTE CKOPOCTh TUTPOBAHUSI.
ITpu6asnsiite pactop K,Cr,O, no oxHoii kamie. B Touke SKBUBAJEHTHOCTH OKpacka pacTBOpa

CTaHOBUTCSA CHHE-(PHOIETOBON. AHAJIOIMYHO MepeMelaiTe U OTTUTPYHTE pacTBOPHI B ABYX JAPYIHX
konbax. [lo pesynpTaTam Tpex TUTPOBAHUU paccuuTaiiTe cpeiHee 3HaueHHe OObEMa pacTBopa
JUXpomara Kalus, 3aTpauyeHHOro Ha TUTpoBaHue. PaccuuTaiiTe KOHIEHTpPALUMIO JKeje3a B
aHAJIM3UPYEMOM pacTBOPE.
HopManbHyr0 KOHIIEHTPALMIO ¢ BELIECTBA B AHAJIM3UPYEMOM PACTBOPE MOKHO PaCCUUTATh IO
_ Y

opMVIIC: C y
dopmy. v



rae V — o0beM B3ATOW Ul aHaimu3a mpoObl; V- 00beM TUTPOBAHHOIO PacTBOpa PEarcHTa,

3aTpayeHHbIH Ha TATPOBAHUE MPOOBI; €, - HOPMaIbHAs KOHIIEHTPALMs TUTPOBAHHOIO PacTBOPA.
KoHnenTpanuoo pacTBopa MOMKHO TakyK€ BBIPaKAaTb TUTPOM. THUTp MOKaspIBaeT Maccy
BellecTBa B rpammax B 1 M pactBopa. CBsi3b MEXJy HOpPMalbHOW KOHILEHTpamued u tutpom7’
c*M,
1000
rae M ,- MonsdpHas Macca DKBUBAJICHTA, paBHAs IPOM3BEICHUIO MOJIPHOM MAacChl Ha

pacTBopa BeIpaxkaeTcsi ypaBHeHUueM: 1 =

OKBHBAJICHT.
Hpeﬂeano A0IIYyCTHUMAas KOHICHTpAIUsg MOHOB XKCJI€3a B MMUTHEBOM BOJEC COCTaBJIACT 1 mr/m.
Mo2KHO ciennaTh BEIBO O 0e30IMacHOCTH HCCJIeTOBAaHHOM IIUTHEBOM BOJIBI I 300pPOBbA YCIIOBCKA.



