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IHosicHuTe IbHAS 3aIIMCKA
Pabouvas mporpamMmma Kypca BHEYPOUHOH ACSITEIBHOCTH "DKCHEpUMEHTAIbHAS XUMHUS"
IS yyamuxcs 9 kiacca pa3paboTaHa Ha OCHOBE:
-denepansHoro 3akoHa «O06 obpazoBanuu B Poccuiickoii @eneparm» Ne 273-D3ot
29.12.2012;
-denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIbHOIO CTAaHIaPTa OCHOBHOTOOOIIETO
o0Opa3oBaHus;

[IporpamMma kpyxkka «IDKCHEpUMEHTalbHas XUMUS» MpeAHa3HAuYeHa ydaummcs 9-ro kiacca,
KOTJa YK€ UMeeTCs ONpeeNICHHbII 00beM 3HaHM, TPOM30IILIO CMBICIIOBOE TTOHUMaHUE MaTeprasa
M3y4aeMoro IMpeaMeTa M HEeOOXOAMMO 3aKpelmuTh OSTH 3HAaHHA Ha OCHOBE IPAKTHYECKOM
nestenbHOCTH. Kype paccunTtan Ha 34 yaca B rox (1 gac B Heznento).

Kaxnapiii pazgen BKIIOYAET KpaTKUM TEOPETUYECKUM MaTepuall W CUCTEMY 3aJlaHUH,
CHocOOCTBYIOMNX (OPMHUPOBAHUIO M Pa3BUTHIO TAKUX YMEHHA M HABBIKOB Kak: padoTra c
y4eOHUKOM M  JOMOJHUTENIbHOM JHUTEepaTypoil, yMEHHWE  aHaJU3UpoBaTh, CpPAaBHUBATb,
yCTaHaBJIMBATh NPUYMHHO-CIIEICTBEHHBIEC CBS3U, CUCTEMAaTU3HPOBaTh, 0000IATh, IE/IaTh BHIBOJIBI,
OCYILIECTBIISITh CAaMOKOHTPOJIb U caMoolleHKy. Cucrema 3aaaHuil pa3HooOpa3zHa 1o Qopme,
COJCP)KAHUIO M CTENEHH CIOXKHOCTH M TpeOyeT OT Yydalluxcs aKTUBHOW I103HABaTEIbHON
NeSITEIbHOCTH.

AKTYaJbHOCTb JIAHHON IIPOrpamMMBbl 00YCJIOBJICHA:

- HEOOXOUMOCTBIO COCAMHEHHUS MPEIMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, UTO SIBIISIETCA
BaYKHBIM YCJIOBUEM JIs1 GOPMUPOBAHUS BHYTpEHHEN y4eOHON MOTHUBALINY;

- BO3MOYKHOCTHIO ()OPMUPOBAHUS HAIAMPEIMETHOIO U MEKITPEIMETHOTO B3IJIAIa HA IPUPOIY
M3Yy4aeMoro;

- pa3BUTHEM CaMO0Opa30BaTEIbHBIX YMEHHI U HABBIKOB,

- BOCTPEOOBAaHHOCTHIO TMOJYYEHHBIX 3HAHWNA B MPAKTUYECKOH JEATEIHHOCTH U B Oynyieit
npodeccumu.

[Ipennaraemplii Kypc OpHEHTHPYET y4yallUXcs Ha TMOUCKOBYIO JAESITEIbHOCTb, IPUBUBACT
KYJIBTYpy MPOBEIEHHUS HAYYHOTO SKCIIEPUMEHTA, JaeT BO3MOXKHOCTh YIIyOMTH 3HAHHS IO OYCHb
BOXHBIM BOMpPOCAM Kypca XHMHH, TIOMOTAET pedsTaM OIpPEICIUThCS C BBHIOOPOM MPOdecChu.
[lo3BossIET pacHIMpUTh MPEACTABICHUE YYaIlMXCSd O CBOMCTBaX BEIIECTB M pe3yjbTaTax HX
B3aMMOJICICTBUI, 3aKpenuTb W Pa3BUTh HAaBBIKM pabOThl B Jaboparopuu U pELIeHUs
KOJIMYECTBEHHBIX U KaUE€CTBEHHBIX 3ajad.

OO6yuenue ocymiecTBisgeTcss npu noanepxkke lleHTpa oOpa3oBaHMsI €CTECTBEHHO-HAyYHOU
HanpaBiieHHOCTH «Touka pocTa», KOTOpBIM cO3/1aH AJis pa3BUTUS Y O0y4YaIOLIUXCSI €CTECTBEHHO-
Hay4YHOH, WH(OPMAIIMOHHOW TPaMOTHOCTH, (OPMUPOBAHHUS KPUTHYECKOTO M KpPEaTHBHOTO
MBIIIJICHHSI, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYUHOI HAIPaBICHHOCTH, a TaKXKe s
MIPAKTUYECKON OTPabOTKH y4eOHOro MaTepHala 1o yueOHOMY MpeaMeTy «XHUMHUS.

[IpemyiaraeMbrii MaTepuan, OCBENIAET OCHOBHOW KPYr BOIIPOCOB, IMOJUICKAIIUX pa3zdoopy,
YCTAHABJIMBAET JIOTUYECKYIO IIOCJIEOBATEIbHOCTh M3YUEHHUs MaTepuasa, JAaeT BO3MOXKHOCTh
YHU(PUIMPOBATH TUIaH IPOBEJCHUS MPAKTUUECKUX 3aHATUH.

Leabl0 TpPaKTUYECKUX 3aHATUN SBISETCS MNPOPadOTKAa TEOPETHYECKOro MarepHala,
MIPUBUTHE HaBBIKOB COCTABIICHUS XUMUYECKUX YPaBHEHHH.

esn u 3a1aum Kypca

OCHOBHOI1 1eJIbI0 TaHHOTO Kypca SIBISIETCSI BBEJCHUE YyYalIUXCs B SKCIEPUMEHTAIBHYIO
OOIIyI0 XUMHUIO.
CrtpeMsch K JOCTUKEHUIO MTOCTaBICHHOM LU pelaloTcs CAeAYIOIINe 3aa4u:

. Obpazosamenvhule

o YIIIYyOUTb U PACIIUPUTH 3HAHUS YUALTUXCS 110 OOIIEeH XUMHU;

e} PACKPBITH POJIb SKCIICPUMCHTA B XUMHUU;



o chopMHpOBaTh Yy UIKOJbHUKOB NPAKTUYECKUE HABBIKM, YMEHHE MPAaBUIBHO
oOpamarecsi ¢ HM3YYCHHBIMH BELIECTBAMH, NPUOOpaMH, MPOBOIUTH HECIOXKHBIE XHMHUYECKHE
OIIBITHI.

. Pazeusarowue

o chopMUpOBAaTh yMEHHE CpPaBHHUBATh, BBISABIATH CYIIECTBEHHOE, YCTAaHABIHBATH
MIPUYMHHO-CIIECTBEHHBIE CBS3H, 0000IaTh M CUCTEMATH3UPOBATh 3HAHMSI;

o Pa3BUTh NO3HABATEIbHBIN UHTEPEC YUAITUXCS K XUMUH;

o Pa3BUTh HHAUBUAYAJIbHBIC HAKIIOHHOCTH ¥ BO3MOYKHOCTH YYaIlIUXCS;

o Pa3BUTh CAaMOCTOSTEIbHYIO TOUCKOBYIO JI€ITEIbHOCTD IKOJILHUKOB;

o COBEPIIIEHCTBOBATh YMEHHS pabOTaTh C TUTEPATYPOM U CPEICTBAMH MYJIbTUMEINA.

. Bocnumamenvrule

o chOpMHUPOBATH y yUAIIUXCS AUATEKTUYSCKOEC TOHUMAHUE HAyYHOU KapTUHBI MUPA;

o CIOCOOCTBOBATh UX MHTEIIEKTYaIbHOMY Pa3BUTHUIO, BOCIIUTAHUIO HPABCTBEHHOCTH,
T'YMAHUCTUYECKUX OTHOILIEHUM, TOTOBHOCTHU K TPY.Y;

o MOATOTOBUTH YYAIIUXCS K CAaue IK3aMeHa, OCTYIUICHUIO B BY3;

o MOATOTOBUTH yUYaIIUXCS K CO3HATEILHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO
MyTH,

o pPa3BUTh y4eOHO-KOMMYHHKATHBHBIC YMCHHS.

[Iporpamma Kypca paccudTaHa Ha YYEHUKOB 9 KJjaccoB U MpeJHa3HayeHa Uit
npeanpo@uIbHOM  MOATOTOBKM U NPO(ECCHOHAIBHOTO  CaMOOMpPENEIeHHs]  ydalquxcs ¢
OpHUEHTAIMEeH Ha XUMHUKO-OMOIOTHIECKHA TPO(UITE.

IIpomoxuTebHOCTHL Kypcea: 34 gaca (1 yac B Heemo).
MeToabl 1 popMbI 00yUeHHS

@®opmbl NPOBENEHUS 3aHATHI: JEKIHs, ceMHHap, KOH(pepeHLUs, MpakTudyeckas padoTa.
@opmbl OopraHu3zanu paboThl y4JalIUXCs: WHAWBHIYyalbHAs, (pOHTalbHAs, TPYNIOBas, MapHasl.
Mertoap! 00y4eHHS: PENPOAYKTHBHBIN, pEKOHCTPYKTUBHBIN, YaCTUUYHO-TIOMCKOBBIN, TBOPUYECKHUH.
Kputepun 3¢ pexTnBHOCTH peanu3anuu NporpaMmbl:
pa3BUTHE MMO3HABATEIILHOTO HHTEPECA YUALIUXCS;
MOBBIIICHHE KAYECTBA 3HAHMS HA YPOKaX XUMHH B CTapIUIUX Kjlaccax;
MIPUMEHEHUE TOJIYUCHHBIX 3HAHUN U YMEHUM NPU U3YYEHUH JAPYTUX MPEIMETOB;
OBJIaJICHHE TOUCKOBBIMU, TPOOIEMHBIMH, UCCIIEI0BATEIILCKUMH TUIIAMU JIEATEIHHOCTH.

IlnanupyeMsl pe3yibTaTbl OCBOCHHS KypPCa M CHCTeMA UX OLEHKH

Jluunocmuwie YY/I:
YMeHue BeCTH Juajor Ha OCHOBE PABHOIIPABHBIX OTHOIIEHUN U B3aMMHOI'O YBAXKCHHS;
YMeHue KOHCTPYKTUBHO pa3peiiaTh KOHPIUKTHI;
VYcToiiunBbIi  MO3HABATENbHBI HWHTEPEC U CTAHOBICHHE CMBICIOOOpa3ylomend (QyHKIUH
[TI03HABATEJILHOIO MOTHBA;
["'oTOBHOCTB K BBIOOPY MPOGUIBHOTO 00pa3oBaHusl.
Pezynamuenvie YY/I:
CnuyaroT CBOH cImoco0 IeHCTBUS C STAJIOHOM;
CrnnyaroT croco0 U pe3ybTaT CBOUX JIEHCTBUM C 3aJJaHHBIM 3TaJOHOM, OOHAPYKUBAIOT
OTKJIOHEHHMSI U OTJINYUS OT ITAJOHA;
BHocAT KOppeKTUBHI U JOMOTHEHUS! B COCTABICHHBIEC TIJIaHBI,
BHOCST KOppPEKTUBBI U TOTIOTHEHUS B CIIOCOO CBOMX JICUCTBUM B CIIydae pacXokK/IeHUs dTaJIOHa,
peanbHOro JEHUCTBUA U €ro MPOAYKTa;
Bb1aensoT 1 0CO3HAIOT TO, UTO YK€ YCBOEHO U UTO €UIE MOMJIEKHUT YCBOCHHIO, OCO3HAIOT KauyeCTBO
1 YPOBEHb YCBOCHHUS,
OC03HAaIOT Ka4YeCTBO M YPOBEHb YCBOCHHS;
OueHuBaIOT JOCTUTHYTBIA PE3yiIbTaT;
OrnpeaensaioT nocaeA0BaTeIbHOCTh TPOMEKYTOUHBIX €€ ¢ yUeTOM KOHEYHOTO pe3ysIbTaTa;
CocCTaBIISIIOT IUIAaH U MTOCNIEA0BATENLHOCTD JCHCTBUH;
CraBsr y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHMS TOTO, UTO Y>K€ U3BECTHO U YCBOEHO, U TOTO, YTO
€111e HEU3BECTHO



Ho3znaseamenvnoie YY/I:

Bb1ensror koM4ecTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIE CIIOBAMU;

BoccranaBnuBaroT NpeiMETHYIO CUTYaIMIO, ONMCAaHHYIO B 3ajaye, IMyTeM MepeqopMyIHpOBaHus,
VIIPOILIIEHHOTO Tepecka3a TEKCTa, C BBIIEJICHUEM TOJIBKO CYIIECTBEHHOW AJISi pEIICHUs 3a7adu
nHpopManuu;

Beinenstior 0000111eHHBINH CMBICT U (POPMAIBHYIO CTPYKTYPY 3a]1a4H;

VYMeIT 3aMEHATh TEPMUHBI ONIPE/IEICHUSMU;

VYMeT BBIBOJUTH CIIEACTBUS U3 UMEIOIINXCS B YCIOBUY 33/1a4 IaHHBIX;

Beinensior hopManibHyI0 CTPYKTYpY 33/1a4H;

AHanu3upyloT yciaoBus U TpeOOBaHUS 3a/Jauu;

BeipaxxaroT CTpyKTypy 3aauu pa3HbIMHU CPEICTBAMU;

BhInonHAIOT onepanuy co 3HaKaMHu ¥ CUMBOJIAMH;

Bri6uparot, comocTaBisroT 1 000CHOBBIBAIOT CIIOCOOBI PEIICHUS 3a/1a4H;

[IpoBonmsAT aHanmM3 CHOCOOOB peIICHUS 3aJaud C TOYKH 3PEHUS HX PAlUOHAIBHOCTH U
HKOHOMHYHOCTH;

YMeroT BbIOMpaTh 0000IIEHHBIE CTPATETUH PEIICHUS 3a/1a41

Kommynuxamuenvie YY/I:

Obwaromea u 63auMo0elucmeyiom ¢ napmuepamu no COEMEeCmHOU O0esmelbHOCMU Ul 0OMeHy
ungopmayueti:

VYMeIT ciylaTh U CIbILIATh JPYT APYra;

C noctaTOYHON MOJHOTOM M TOYHOCTBIO BBIPAXAIOT CBOU MBICIM B COOTBETCTBHUHU C 3ajjadyaMH U
YCIIOBUSIMH;

AZIEKBaTHO MCIIOJIB3YIOT PEUEBbIE CPEACTBA AJIS IUCKYCCUU M apTyMEHTAlMK CBOEH MO3ULINY;
YMeIT MpeCcTaBIsTh KOHKPETHOE COJIEpKaHue U cOO0IaTh ero B MMCbMEHHON U YCTHOM (hopme;
WHTepecyroTcst 4y>KUM MHEHUEM U BBICKa3bIBAIOT CBOE;

Berynmator B auanor, y4acTBYIOT B KOJUICKTHBHOM OOCYXIEHHM NpoOjieM, ydarcs BIAACTh
MOHOJIOTUYECKON M JHaJOrMYecKod (opMaMu pedyd B COOTBETCTBUM C I'pPaMMaTHYECKUMHM U
CHHTAaKCUYECKHUMHU HOPMAaMHU POJHOTO S3BIKA.

Yuamcs oeiicmeosamyo ¢ yuemom nosuyuu 0py2020 u cO21aco8bl8amsb C80U OCUCMEUsL:

IToHMMaIOT BO3MOXHOCTb PA3JIMYHbIX TOYEK 3PEHUs, HE COBIAJAOLINX C COOCTBEHHOI;
[TposBISIOT TOTOBHOCTH K OOCYX/IEHHUIO PAa3HBIX TOYEK 3PEHHUS M BBIPAOOTKE 00IIEeH (TrpymmoBoii)
MO3ULINY;

Memanpeomemnbimu pe3ylibTaTaMd OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI IIPOTPAMMBI TIO
XUMUU SBISIFOTCS:

1) ucrnonbp30BaHNEe OCHOBHBIX MHTEIUICKTYAIbHBIX ONepaluii: GopMyIHpoBaHHUE TUTIOTE3, AaHAIN3 U
CHHTE3, CPaBHEHHE, 0000IIEeHNE, CUCTEMAaTU3allHs, BbIABICHUE IPUIMHHO-CIIEICTBEHHBIX CBsI3€H,
MIOUCK aHaJIOTOB;

2) yMeHHue reHepupoBaTh HJIEU U ONIPEEIIATh CPEICTBA, HEOOXOJUMBIE IS MX pean3alui;

3) yMeHHe onpenessaTh Uelu U 3aJjauu 1eATeIbHOCTH, BEIOUPATh CPeICTBA PEATTM3ALMH LIETU U
IIPUMEHSATh UX Ha MPAKTHKE;

4) ucnoabp30BaHUE PA3IMUHBIX HCTOYHUKOB IS TIOTY4EHHUS] XUMUYECKOH HHpOpMaLUN.
5)OBnazeHne HaBBIKAMU CaMOCTOATEIBHOTO NPUOOPETEHsI HOBBIX 3HAHU, OpraHU3aluu y4eOHOM
NEsITeIbHOCTH, MIOCTAHOBKH LieJEH, IUIAHUPOBAHMsI, CAMOKOHTPOJISI U OLIEHKU pe3yJbTaTOB CBOEH
NesITeTbHOCTH, YMEHHUSIMH MPEIBUACTH BO3MOKHBIE PE3YyJIbTAaThl CBOUX JICHCTBHIA;

IIpeaMeTHBbIE pe3yIbTAaThl 0CBOEHUS 00YYAIOLIUMUCS MPOrPAMMBI:

yuawjuecs 00NICHbL 3HAMb:

e (usnyeckue BEIMUYMHBI M MX E€AMHUIBI U3MEpEeHHus (Macca BEIeCTBa, Macca pacTBOpa,
KOJIMYECTBO BEIIECTBA, O0BEM BEIIECTBA, OOBEM pPAaCTBOpA, OTHOCUTENbHAS aTOMHas M
MOJISIpPHAsi Macchl BEILIECTBAa, MAaccoBas JA0JIA PacTBOPEHHOI'O BEIIECTBA, MaccoBas OIS
3JIEMEHTOB B COCIMHEHNH, BBIXOJ] BELIECTBA);

® ypaBHEHMS XMMUYECKHUX PEAKIINA;

e JMCCOLMAINS, KATHOH, AaHUOH;

®  YNCJIO YaCTHII, YUCIO ABOraapo;



®  MOJIIPHBII 00HEM T'a30B;

e (opMyJBl JUIS PacYETOB Macchl, 00beMa, MaCCOBOM JOJIM, OTHOCHTEIBHOM TJIOTHOCTH,
qKClla aTOMOB MOJIEKYJT;

CTaHJAPTHBIN IUIAH PELICHNUS paCYEeTHOM XUMHUYECKOHU 3a/1a4H;

OCHOBHBIE U JIOTIOJIHUTEIILHBIE CITOCOOBI peIIeH ] XUMUYECKHX 3a/1a4;

rpaduUecKuii METO/1 PEelIeHUs] XUMHUYECKUX 3a/1a4;

3Hath [ITh B kabuHeTe XUMHH.

yuawuecs OOJIHCHbL YMEMb:

® [IPOU3BOJIUTH MU3MEPEHHUs (00beMa pacTBOpPa C MOMOIIBI0 MEPHOM MOCY/bl, TUIOTHOCTH PacTBOpac
MIOMOILIBI0 apeoMeTpa); TOTOBUTh PACTBOPBHI C 3aJaHHOM MAacCOBOHM JI0JIEH pacTBOPEHHOTO
BEIIECTBA; OIpPENEsATh MACCOBYIO JIOJII0 PAaCTBOPEHHOTO BemiecTBa (%) MUisl pacCTBOPOB KUCIOT U
menoded Mo TaONMMYHBIM 3HAYEHUSM WX IUIOTHOCTEH; TUIaHUPOBaTh, MOATOTABIUBATh H
MPOBOAUTHh  MPOCTEHMIINE XHUMHUYECKHE OKCIIEPUMEHTHI, CBA3aHHBIE C  PACTBOPEHHEM,
(GUIBTPOBAHUEM, BHIMTAPUBAHUEM BEIIECTB, IPOMBIBAHHEM M CYIIKOH OCAJKOB; MOJIy4YE€HUEM U
B3aMMO/ICIICTBIEM BEIIECTB, OTHOCAILINXCS K OCHOBHBIM KjlacCaM HEOPraHMYEeCKHX COEAMHEHUN;
OIpE/ICICHUEM HEOPraHMYEeCKUX BEIIECTB B MHIMBHUAYAJbHBIX pAcTBOpaX OSTHUX BEIIECTB;
OCYILIECTBJICHUEM LIETIOYKH MPEBPAICHUI HEOPraHUYECKUX COCANHEHU;

® IPOU3BOJIUTh pAcCUeT OMpEAeTeHUs] Macchl M MacCOBOW JOJM PACTBOPEHHOI'O BEIECTBA B
pacTBop, MOJYYEHHOM pa3sHBIMU croco0amMu (pacTBOPEHHMEM BEIIeCTBA B BOJE, CMEIIMBAHHEM
PacTBOPOB pa3HOM KOHIIEHTpAIUH, pa30aBiIeHHEM U KOHIICHTPUPOBAHUEM PacTBOPA);

® [ICI10JIb30BaTh NMPUOOPETEHBI 3HAHUS U YMEHHS B MPAKTUUYECKON NEATEIbHOCTH U TOBCETHEBHOM
KHU3HU C IIeNplo: Oe30macHoro oOpalleHus C BEIIeCTBAaMM M MaTepHallaMHi; SKOJIOTHYECKH
IPAaMOTHOTO TOBEACHHUS B OKPYXKAIOIIEH Cpelie, OLICHKU BIMSHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpY>KaroIlel cpeiibl Ha OpPraHU3M YelIOBeKa; KPUTHUECKOW OIEHKHM MH(OPMAIUU O BEIIECTBAX,

UCTIOJIBb3yEMBIX B OBITY; IPUTOTOBICHHUS PACTBOPOB 3aJaHHON KOHIICHTPAIIUH.

TemaTrnueckKui mjiaH

Ne TeMa pasjaeJia KOJIN4Ye | Teopus NMPaKTHKA
4acoB
BBenenue 1 1 -
2 MeToabl OUNCTKH BELIECTB 2 2 -
CriocoObI osTy4yeHHss HEOPTaHMUECKUX BEIIECTB U 8 4 4
HX CBOWCTBA
4 OKuUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI U UX 3 1,5 1,5
IIPUMEHEHNE B aHAJIN3E
5 PacTBOpHI M CIOCOOBI UX TPUTOTOBIICHHUS 6 3 3
6. OCHOBBI KaUE€CTBEHHOTO aHAJIN3a 13 7.5 5,5
7. DKCnepuMeHTaIbHOE PEIICHHE 3a1a4 1 - 1

HTroro: 34 19 15




TemaTHuyecKoe IIIAHUPOBAHUE

Ne Tema ypoxka BCErO0 | TEOpPH | NMPAKTH | JaTa | JaTa | BOCHUTATEJIbHBIN
4acoB | o Ka iaH | (akT | KOMIIOHEHT
1.BBEJIEHME (14)
1 Texnuka 0ezonacuoctu npu | 1 1 - Bocnuranue
IIPOBEICHUH JIAOOPAaTOPHBIX YMEHUS
U TIPAaKTUYECKUX paloT. 6e301macHoro
oOpareHus c
BELIECTBAMHU u
MaTepHagaMu
2. METOAbI OYUCTKH BELLIECTB (24)
Ouncrka BemecTs. 1 1 - -dopmupoBaHue
2 | ®uabTpoOBaHME, NPaKTUYECKUX
BBIITAPUBAHUE, CYILIKA YMEHHH
BemecTB. OUNCTKA YEPHUIT -Bocniuranue
ancopobuueit. Pasnenenue UHTEpeca K XUMHHU
CMECH TJIMHBI U METHOTO
Kyrnopoca
3 Beinapusanue conu us 1 1 -
pactBopa. [lonyuenue u
JeKaHTalus cyibdara
Oapwus.

89

. CITIOCOBBI HOJNYYEHUA HEOPTAHUYECKHUX

BEIIECTB U UX CBOMCTBA

CIOCOOBI
MCTAJIJIOB.

OOmme
MOJIy4YEHUs
ITonyuyenue METAJLIIOB
peakuueil 3aMelieHus U3
pacTBOPOB COJIEH.

1 0,5

0,5

[Tonyuyenue kuciopoaa
Pa3I0OKEHUEM ITEPEKUCHU
BOZOPOJA.

0,5

ITonyuyenue Bogopona.

0,5

0,5

[Tonydyenue oxcuma Mmeau u
YTJIEKUCIIOTO Ta3a
Pa3oKEHUEM MaJlaXxHTa.

0,5

0,5

OO61mmme crioco0sl
MOJTYy4YEeHUS] OCHOBAHUM.
[Tonyuenue
HEpPAaCTBOPUMBIX OCHOBaHU U
U UX CBOMCTBA.
AM(poTepHbIE OCHOBaHHS

0,5

OO6m1ast xapakTepuCcTUKa
CIIOCO0O0B TIOJTYYCHHS
KHUCJIOT: CEpHOM, COJISTHOM,
a30THOM,

dbocdopHOiT KpeMHUEBOM

0,5

10

OO61mmume crioco0sl
IIOJIy4YEHUS COJICH.
[Tonydenue coneit
peakiueil oOMeHa MEeXTY
KHUCJIIOTOH U OKCHUIOM.

0,5

11

N3ydyeHne MUHEpAITbHBIX
ynoOpeHuit

0,5

- Bocrmuranue
YMCHHUS
0e301acHoro
oOparteHus c
BEIISCTBAMU i
MaTtepuasamMu

- ®opmupoBaHue
MPaKTUYECKUX
YMEHHI




4.0OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC IIPOLECCHI M MX IPMMeHeHHe B aHajm3e (34)

12 | U3yuyenue okucaurensuo— | 1 0,5 0,5 [puobGperenue
BOCCTAHOBUTEJILHBIX CBOMCT 3HaHUU U YMEHUU B
MepMaHTaHaTa KaJus U MPAKTUIECKOU
MIEPEKUCH BOJOPO/Ia NEeSTeIbHOCTH U

13 | OkucneHre HOHOB Xpoma 1 0,5 0,5 MMOBCEIHEBHOM
(I1I) nepoxcuaom Bogopoaa KU3HHU

14 | OxucneHue HOHOB XpoMa 1 0,5 0,5
(IIT) nepmanranatom Kanus
B KHCJIOU cpeJie

5.PACTBOPBI U CIIOCOBbI UX TPUTOTOBJIEHUSI (6 yacoB)

15 | Ilpurorosnenue pactBopa ¢ | 1 1 - -DopMHUPOBaHKE
3alaHHOU MOJISIPHON YMEHHS
KOHI[EHTpanuen [PUTOTOBIICHUS

16 | Onpenenenue pH | 1 1 - [pacTBOpPOB
pacTBOpoB ¢  IOMOILIBIO 3alaHHOU
WHANKATOpa KOHI[CHTpaLUH.

17 | O6paszoBanue u|l 1 - -Bocniuranue
pacTBOPEHHUE OCAJIKOB YMEHHUS

18 | DkcnepumeHTaIbHOE 1 - 1 0e30MmacHOTO

19 | ocymecTBienue 1 _ 1 obpamenus c

20 | IpeBpalleHuil  pas3In4YHbIX - 1 BCHICCTBAMM u
KJIaCCOB  COEIMHEHUII B MaTeprhaaMu
pacTBopax

6. OCHOBBI KAYECTBEHHOI'O AHAJIN3A (134)

21 | OCHOBHBIE PUHITUTIBI 1 1 -

KaueCTBEHHOTO aHaJIM3a.
JIpoOHBINM 1 CUCTEeMHBIN
aHaIu3.

22 | ObHapyxeHue KaTHOHOB | 1 0,5 0,5 --Bocnuranue
aQHAJIUTUYECKOM TPYTITbI YMEHHUS
(Na",K",NHy"). 6e30MacHOro

23 | ObHapy)eHHE HOHOB 1 1 - oOpareHus c
aMMOHHUS CPEH BhIIAHHBIX BELIECTBAMHU u
coJier MaTrepualamMu

24 | O6HapyxeHue katnonoB 2 | 1 0,5 0,5
AHAJTUTUYECKOMN TPYIIIbI
(Ag" ,Pb*").

25 | ObHapyxeHHE KaTHOHOB 3 1 0,5 0,5
AHAJIMTUYECKOM TPYIIIBI
( Ca?*,Ba*"). Onpenenenue
KECTKOCTHU BOJIbI

26 | Obnapyxenue katuono 4 | 1 0,5 0,5
aHAJIUT. TPYIIIIBI
(A" Cr** Zn*").

27 | Obuapyxenue katnonos 5 | 1 0,5 0,5
HAJIUTUYECKOW TPYIIIbI
(Fe?* Fe?* Mn2* Mg>").

28 | KauecTBeHHBIN aHAIN3 1 0,5 0,5 Bocnuranne
KEJIe30CoIeprKaLTIX YMEHHUS
JIEKapCTBEHHBIX MIPETapaToB HCII0JIb30BaTh




29 | O6HapyxeHHE KATHOHOB 6 1 0,5 0,5 MIOJTyYEHHbIE

AHATTUTUYECKON TPYIIIIBI 3HAHUA B
(Co™ ,Cu*" Ni** ,Cd*™). TIPaKTHKE.
30 | Knaccudukalyst aHHOHOB 1 0,5 0,5

Ha aHAIUTHYECKUE TPYTIIIHI.
O6HapyxeHrne aHHOHOB
laHanuTHUYECKOW IpyHIIbI
(SO42',SO32',82032',CO32'
,PO4>).

31 | B3aumopeiictue cynbgpar- | 1 0,5 0,5
MOHOB C IPYIIOBBIM
peareHToM U pochar-noHOB
C IPYIIIOBBIM PEareHTOM

32 | Obnapyxenue aHuoHOB 2 | 1 0,5 0,5
anamut. rpynnsl (CI7,Br, I
S$*).

33 | O6HapyXeHHEe aHHOHOB 3 1 0,5 0,5

AQHAJIMTUYECKOM IPYIIIIbI

(NOs~,MnO4~,CH;COO").

7. JkcnepuMeHTAJIbHOE pelieHue 3aaa4(14)

34 | DkcnepUMeEHTABHOE 1 - 1 Bocnuranue
pelieHne 3aaaq NOTPEOHOCTHU
B [PaKTHYECKOM
MCIIOJIb30BaHUH

3HAHUI 10 XUMUH

OcHOBHOE cojiep:KaHne MPOrPaMMbI

Bgenenue (1 4)

HayuHblil 5KCIEpUMEHT M €ro poJib B MO3HAHUM. TexHuKa 0e30MacHOCTH NPU MPOBEICHUH
1a00paTOpPHBIX W MpakTUuecKux padot. IlpaBuia okazaHUs MEepBOH MEIUIIMHCKONW MOMOIIM NPHU
OKOTax W OTPABIICHUSX XUMHUYECKUMH peakTuBamu. JlabopaTopHOoe 00OpyqoBaHUH. XUMHUYECKHE
PEaKTHBBI.

Jemoncmpayuu. Anteuka kaOMHETa XUMUU. XUMHUYECKHE PEAKTHBBI M J1a0OpaTOpHOE
000pyI0BaHUH.

Ipakmuueckue pabomul
N3mepenne 00beMOB BOJIBI C IIOMOIIBIO MEPHOU TTOCY/IBI.
2.MeToabl 0UNCTKHU BellecTB(24aca)
OcHOBHBIE CITOCOOBI pa3/ieieHNsl CMeceil: HaMarHu4KMBaHue, GUILTPOBAHKE, BHITApUBAHHE,
ynapuBaHue, KpUCTAJUIU3AIUA.
OuncTka 3arpA3HEHHON MOBAPEHHOM COJIH.
3.Cnoco0bl mostyyeHusi HEOPraHMYEeCKHX BellecTB M UX cBoicTBa (8 1)

OCHOBHBIE CBOMCTBa Ba)KHEHUIIMX KJIACCOB HEOPraHWYECKUX COCIMHEHUH. 3HAKOMCTBO C
oOpa3iaMu OKCHIOB, KUCIIOT, OCHOBaHUUN U coieil. PacmosnaBanue ocHoBaHWii. Pacmo3HaBaHwme
KUCIOT. ['maponus conei.

Ipakxmuueckue pabomul

OO6mue crnocoObl momydeHus: MeTayioB. llomydeHue MeETalioOB peakiueil 3aMelieHHs U3
pPacTBOPOB COJIEH;

[Tonydyenne kucaoposa pas3ioKeHUEM NIEPEKUCH BOJOPOA;

[Tonyuenue Bogopoa;

[Tonyuenue oxcuaa MeAH U YIJIEKUCIIOTO ra3a pa3aoKeHHEeM MallaxuTa;




[TonyueHue HepaCTBOPUMBIX OCHOBAHMM U UX CBOMCTBA;

OO6mrast XapakTepHUCTHKA CIOCOOOB TMOJIYyYEHUS KHUCIOT: CEPHOW, COJISTHOW, a30THOM,
dbocdopHOIT KPeMHUEBO;

OO6ume crioco6s! noyuenus coneil. [lonyuenue coneit peakureir oOMeHa MEX1y KUCIOTON U
OKCHUJIOM;

N3yueHne MuHEpaIbHBIX YI00peHUH

4.OKHCJIHUTEIbHO-BOCCTAHOBUTE/IbHBIE IPOLECCHl M UX IPUMeHeHHne B aHaau3e (3 4)

OKUCIIUTENIBHO - BOCCTAHOBUTENbHBIE (DYHKIIMM BEIIECTB M HANPABICHUE OKUCIUTEIHHO -
BOCCTAaHOBUTEJIbHBIX peakiuid. Oxucnurenb. BoccranoBurensb. CTaHmapTHBIE BJIEKTPOJIHbBIC
MOTeHUMaNbl. Psx  cTaHZapTHBIX ANEKTPOAHBIX TMOTEHIHUAJIOB. 3aBUCHUMOCTH 3JIEKTPOIAHOIO
MOTEHIMa a OT IPUPOBI PEarupyolIuX BEMIECTB, OT UX KOHILIEHTpALUU, TeMneparypsl, pH cpensl,
pPacTBOPUMOCTH, MPUCYTCTBUS B CUCTEME KOMIIJIEKCOOOpa30BaTeIs.

IIpaxmuueckue pabomoi

OKHCIUTENBHO - BOCCTAHOBUTENBHBIE CBOMCTBA II€PMAHraHaTa Kalusl C TEPOKCUAOM
BOJIOPOAA;

Oxkucnenne nonoB xpoma (III) mepokcuaom Bogopoa;

Oxkucnenrie noHoB xpoma (III) mepmanranaTom Kaiust B KUCION cpefie

5.PacTBOpBI U c1IOCOOBI UX MPUTOTOBJIEHUA (6 YacoB)

3HaueHUEe pPACTBOPOB B XHMMHMYECKOM OJKclepuMeHTe. [loHATHME HMCTHMHHOrO pacTBOpa.
IIpaBuiia NpUTrOTOBIIEHUS PAacTBOPOB. TE€XHOXMMHUYECKHE BECHI U NpaBUJIa B3BELLIMBAHUS TBEPABIX
BEIIECTB.

MaccoBas 1011 paCTBOPEHHOTO BEILECTBA B pacTBOpe. PacueT u npUroTrosieHue pacTBopa ¢
ONPEACICHHON MacCOBOM J10JI€H PAaCTBOPEHHOTO BEILIECTBA.

OnpeneneHue 00bEMOB PACTBOPOB C MOMOIIBIO MEPHOM MOCYIbl M IUIOTHOCTH PAacTBOPOB
HEOPraHMYECKUX BEILECTB C IOMOILBI0 apeoMmeTpa. Taluuiel MIOTHOCTEH PacTBOPOB KHUCIOT U
menoyeid. Pacyetr Macchl paCTBOPEHHOTO BEIIECTBA MO M3BECTHOM IIIOTHOCTH, 00BEMY U MAaCCOBOM
JI0JI€ paCTBOPEHHOT'O BEIIECTBA.

JemoHcTpauuu. Xumuueckas IocyAa JUid IPUTOTOBIEHHS pacTBOPOB  (CTakaHbl,
KOHMYECKHE KOJIObI, MEpHbIE IMJIMHAPBI, MEpPHbIE KOJIOBI, CTEKJISHHBI MaJOYKH, CTEKJISHHBIE
BOPOHKHM U T.1.). TexHoXxuMuueckue Bechl, pasHoBecsl. Habop apeomeTpos.

Hemoncmpayuonnvii  sxcnepumenm. OnpeneneHne IUIOTHOCTH pacTBopa C IOMOIIBIO
apeomMetpa. OnpeneneHre KOHIEHTPAIMU PACTBOPOB KHUCIOT M OCHOBAHUM C TOMOIIBIO TaOIHIIbI
«MaccoBas 051 pacCTBOPEHHOI0 BelecTBa (B %) M IUNIOTHOCTh PAaCTBOPOB KHUCIOT M OCHOBAHMM
mpu 20° C». VYBenuueHHe KOHIEHTpPAMM pAcTBOpPAa THAPOKCHMAA HATPHS TP J0GABICHHH
JOTIOJTHATEIBHOIO KOJMYECTBA INENOYM B PAcTBOp, IPOBEPKAa M3MCHEHHSA KOHLICHTPALUH C
IIOMOLIBIO apeOMeETpa. Y MEHbBIICHNE KOHLEHTPALMKA THAPOKCHIA HAaTPHs B PacTBOPE 3a CYET €ro
pa30aBieHUs, IPOBEPKA N3MEHEHHS KOHIIEHTPALMH C TOMOIIBIO apEOMETPA.

Ipakxmuueckue pabomul
B3BemuBanue xjgopuja HaTpusi Ha TEXHOJOTMUYECKMX Becax. lIpurortoBienue pacTBOpa

XJIOpUJA HATpUS C 3aJaHHOW MacCOBOW Joiei coiu B pacTBope. Ompenenenue oObeMa pacTBopa
XJIOpUJa HaTpusi C MOMOIIbIO apeoMerpa. OmpeneneHrue MacCOBOM JOJIM KUCIOT W IIeJIouei B
pacTBopax Mo 3HAYEHHSIM MX IUIOTHOCTEH ¢ MOMONIbI0 Tabmuisl «MaccoBasi 0Jisi pacCTBOPEHHOIO
BemectBa (B %) M IUIOTHOCTh PacTBOPOB KUcIOT u ocHopauuit mpu 20° Cy». Cmemmpanue
pacTBOPOB XJIOPUAA HATpHsl PAa3IUYHOW KOHUEHTpPAlUMUd W pacyeT MacCoOBOM [JOJIM COJIU B
MTOJIy4EHHOM PaCcTBOpE.

6.OcHOBBI KauecTBeHHOro aHaau3za (13 u)



[TonsiTre kadecTBEeHHOW peakiuu. KauecTBEHHBIE peaKkIUW HA KATHOHBI W AHHUOHBL
Omnpenenenre BEIIECTB ¢ MOMOIIBIO TaOIUIBI PACTBOPUMOCTH KUCJIOT, OCHOBAHUHN U COJIeil B BOJIE,
XapaKTepUCTHKH BUIAMMBIX HM3MeHEHuil mporeccoB. Kiaccupukanus annoHoB. OOHapyxeHHE
KaTHOHOB  (KHCJIOTHO-IEJIOYHOM  METOJT KaueCTBEHHOro aHanu3a). KaThoHbl  mepBoi
aHaluTudeckod rpynnel. Kartuonel BTOpoll aHanmuTHueckod rpymnmbl. KaTHOHBI TpeTheit
aHaMTUYEeCKOM Tpynnbl. KaThoHbl 4YeTBEPTOM aHamuTUUecKoW rpynnbl. KaThoHbl nsiTOH
aHanmuTHYeckol rpymnmnbl. KaTtmonel mectoil aHamutuuyeckod rpymnmbel. OOHapyXeHHE HOHOB.
AHMOHBI TIEPBOM AHATUTHUYECKOW TPYNIbl. AHUOHBI BTOPON AHATUTHUYECKOW Tpymmbl. AHHUOHBI
TpETbel aHAJUTUYECKOHN IPYIIIIBIL.

OmnpeneneHre HEOPraHMYECKUX BEIIECTB, HAXOAAIINXCS B PAa3HBIX CKISHKAX 0e3 3TUKETOK,
0e3 UCIONB30BAaHUS JOMOJHUTEIBHBIX peakTHUBOB. OCYIIECTBIEHHE LENOYKH MpeBpalleHus
HEOPraHMYECKUX BEIIECTB.

Jlemoncmpayuonnwviii sxcnepumenm. Vinentudukamus pactBopoB cyibdata xemnesa (II),
cynbara meau (II), xmopuna amoMuHHs, HUTpaTa cepeOpa ¢ MOMOIIBIO PacTBOPOB T'HIIPOKCHIA
HaTpus. MnenTudukanus pacTBOpOB XJOpUAA HATpus, HoAuaa Kanus, pocdarta HATpUs, HUTpATa
KaJIbIHS C IOMOIIBIO pacTBOpa HUTpaTa cepedpa U a30THOW KUCIIOTHI.

IIpaxmuueckue pabomeoi.

KauecTtBennsle peakiuy Ha HarOoJiee Ba)KHbIE KATUOHBI U aHUOHBI.

OGuapy»xeHnue kathoHoB 1 ananuruyeckoii rpynmsl (Na', K',NH4").  OGHapyxeHue KaTHOHOB 2
aHanutHueckoii rpymms! (Ag" ,Pb*").

OGHapyXeHHe KaTHOHOB 3 aHanuTHueckoii rpymmsl ( Ca* Ba®"). OGHapyxeHne
KaTHOHOB 4 aHamuTHueckoit rpynmsl (AI*" Cr¥* Zn?"). OGHapyKeHUE KATHOHOB 5
aHanmutHdeckoit rpymmsl (Fe?’,Fe** Mn?*,Mg?").

OGHapyXeHHe KaTHOHOB 6 aHanuTHdeckoi rpymmsl (Co®" ,Cu?" Ni* ,Cd*").

AHalu3 cMecu KaTHOHOB BCEX aHAIMTHUYECKUX TPYIIIT .

O6HapyxeHne aHnoHOB 1 aHanuTHueckoit rpymmsl (SO42,S03%,S,0 7, COs% PO4>).
O6HapykeHHe aHHOHOB 2 aHanuTH4Yeckoi rpymmsl (Cl-,Br,I7,S%). OGHapyxeHue
aHuoHoB 3 a”HanuTHueckoil rpynnsl (NO3,MnO4, CH3COO™).

7.9KcnepuMeHTANIbHOE penienue 3aaa4 (14)
3KCHepHMeHTaHLHOC peIICHUC 3a/1a4. Brimonnenne HHAUBUAYAJBHBIX UCCICAOBATCIIBCKUX
MPOEKTOB. 3alUTa MPOCKTHBIX PaboT.

TpeOoBaHMsl K YPOBHIO MOATOTOBKH Yy4AIMXCH

Yyanmecs 10KHBI 3HATH:

o YTO TaKOC HAYYHOC HMCCICIOBAHUC, BHJbI HAYYHO — HCCICAOBATCIBCKUX pa60T
(pedepatuBHast, MpaKTUIECKas, ONMBITHO — YKCIIEPUMEHTAJIbHAS);

o BUJIBI U 3TAIbI POBEICHHS SIKCIIEPUMEHTA, CIIOCOOBI 0(OPMIICHHSI €r0 Pe3yIbTaToB;

o OCHOBHBIC 3a/1a4U U YCJIOBUA ITPOBCACHUA HaGJ'IIO,HCHI/ISI 3a SKCIICPUMCHTOM;

. TEXHUKY O€30MacCHOCTH W TMpaBwia pabOThl € XWMHUYECKUMH BEIIECTBAMH U
00opynOBaHUEM.

Yyammecsi 10/KHbI YMeTh:

L4 OpPraHu30BbIBATH U IMTPOBOAUTDH UCCIICIOBAHUC,

L4 (bOpMy.HHpOBaTB e MW 3aga4u  HUCCICHOBAHHA, BbLABUI'aTb THUIIOTC3Y, 000CHOBBIBATH
AKTYaJIbHOCTb TCMbI UCCJICIOBAHUS

® IUIaHUPOBATh, NPOBOAUTH M OIHCHIBATH HAOIIOICHUS,

e 0TOHMpPATH U UCIIOIH30BATh TEOPETHICCKUE 3HAHMS

® CpaBHMBATh M AaHATU3HPOBATH MOJIYYCHHBIC PE3YIbTATHI, (POPMYIUPOBATH BHIBOIBI;

L4 O(bOpMJ'DITB PE3YIbTATHI UCCIICAOBAHUS,

® IPaBWIbHO O0palIaThCsl C W3BECTHBIMU PEAKTHBaMH M 00OpYyIOBaHHEM, COOJIIOATh IpaBHIIa
0€301acHOCTH TPY/Ia;



N —

¢ [IPUMCHATH MOJYYCHHLIC 3HAHUSA HA IIPAKTUKE,

DopMbI KOHTPOJISI M KPUTEPHH OLIEHKH

Texywuti KOHmMpPob TEOPETUUECKON YACTU OCYILECTBIISIETCS ITyTEM YCTHOTO OIIPOCA, MPOBEPKU
JOMAallHUX 3aJaHuil, JUAAKTHYECKOIO0 MaTepuana, MOArOTOBIEHHOTO YYMTEIEM (KapTOUKH).
[IpakTueckre pabOThl MPOBOJATCSA MapajUIeIbHO C TEOPHEH M CIOCOOCTBYIOT 3aKpEIICHHIO
MIOJIy4YCHHBIX 3HaHWW. MeTronuka NpOBEIEHUs NPAKTUYECKUX 3aHATHM JOJDKHA IIOCTEIIEHHO
MPUYYUTh yYaAIIUXCA K CaMOCTOSITENbHON MpOpadOTKe MaTepuana Mo ydyeOHHKaM, KOHCIEKTaM, a
TaKXe MOATOTOBUTH IIKOJILHUKOB K 00YUEHHIO KYpCOB XUMHUH B By3€, TEXHUKYME, KOJUICIKE U T.1.
B nmaHHOM Kypce HOpPOMEXYTOUHBIM KOHTPOJb JIOCTHKEHUH  SBIIAETCS MHCTPYMEHTOM
MOJIOKUTEITLHON MOTHBALIMU U CBOEBPEMEHHOM KOPPEKIIMH PAOOThI YUAIIUXCS U YUUTEJS.

B kagectBe hopMm npomescymourno2o konmposisa peKOMEHIYeTCsl UCTIONb30BaTh pedeparsl,
a Takke HaONIONEHHWE AKTUBHOCTH YYAIIMXCS HA 3aHATUH, AaHAIU3 TBOPYECKHX H
UCCIIEIOBATENBCKUX PadoT, Oece/Ibl ¢ yUAUMUCS U UX POJIUTEISIMH.

Hmozosvlii konmponv: TPE3EHTALUU TBOPUYECKUX M HCCIEIOBATEIBCKUX PabOT
[lenecooOpa3Ho MPOBOIUTH UTOTOBYIO ATTECTAIMIO MO Pe3yJibTaTaM U3Y4YeHHsS Kypca
B BH/JIC UTOTOBOM KOH()EPEHIINH.

Oyenusanue 00CMUICEHUU Y4aAUUXCAL.

Huszkuii ypoBeHb: yJOBIETBOPHUTEIBHOE BIIAJCHME TEOPETUUYECKOM HH(OpManueil 1o
TeMaM Kypca, YMEHHE IO0JIb30BaThCs JIMTEPATYpOl MpH MOATOTOBKE COOOLICHHI, 3JeMEeHTapHbIe
NpeACcTaBIeHus 00 MCCIeI0BaTeNbCKOM JIEATENIbHOCTH, IMAaCCHBHOE YYacTHE B MPAKTUYECKOH
NEeSATEIbHOCTH.

Cpennuili ypoBeHb: JOCTaTOYHO XOpoOIlee BIAJCHHE TEOpPEeTHUecKoil HuHpopmaimei o
Kypcy, YMEHHE CHCTEeMaTH3UpOBAaTh M MOAOUPaTh HEOOXOOUMYIO JHUTEpaTypy, HPOBOJIUTH
NPAaKTUYECKH OSKCIEPUMEHT, HUMEThb MpeAcTaBleHHe 00 y4yeOHO —  HCCIeqoBaTeNbCKON
NEeATEIbHOCTH, Y4aCTHE B KOHKYPCaX, BBICTaBKaX, OPraHU3aly U IPOBEICHUN MEPOIIPUATHMN.

Bricokuit ypoBeHb: CBOOOJHOE BIAJCHHWE TEOPETHUECKOW wuH(opMaIel 1o Kypcy,
YMEHUE AaHAJIU3UPOBATh JIUTEPATYPHbIE HCTOYHUKH M JAHHBIE HCCIEJOBAaHUNW U  OIpPOCOB,
BBUSIBIISITh ~ NMPUYUHBI, NOAOMpaTh  METOIbl  MCCIENOBAaHUS,  NPOBOJAUTH  y4eOHO — —
HCCIEA0BATENbCKYIO JI€ATEIbHOCTh, AKTUBHO NPUHUMATh YYacTHE B MEPOINPHUATHUIX, KOHKYpPCAX,
MPUMEHSATH MOYYCHHYIO HH(POPMALIMIO HAa IPAKTUKE.

Tembl HcciIe10BATEIbCKUX MPOEKTOB
1. Onpenenenue MEIOYHOCTH NEUYEHbS], KUCIOTHOCTH MOJIOKA ¥ Ta3MPOBAHHBIX HAITUTKOB.

Conepxanne GpochopHOI KUCIOTHI B TAa3UPOBAHHBIX HATIUTKAX.

2. CocTaBneHue COISHBIX CMecel ISl OCHIITKU JIOPOT B TOJIOJNEA U UCCIEA0BaHUE UX

3¢ (HeKTHBHOCTH.

3. OnpeneneHne Ka4eCTBEHHOT'O U KOJIMYECTBEHHOTO COAECpKaHus ITpUMeced B BOJOIIPOBOIHON U
pEeUYHOM BOJIE.

4. Co3gaHre METANTMYECKUX MOKPBITUI U U3JETUN TAIbBAHOTEXHUYECKUMHU METOIaMHU.

5. PacTBOpBI, MPOBOITUPYIOIIHE WU 3aMEIISIONINE KOPPO3HIO METAIIOB.

6. ['paBUpOBaHrE METAIIJIOB METOAOM 3JICKTPOJIN3A.

Hcnonb3yemblii y4e0HO-MeTOAUYECKHIT KOMILIEKC

,ﬂ]l}l yyumeii.

. Bockpecenckuii B.1., Helimapk A.M. OcHoBbl xumMuyeckoro ananu3za..M.: «lIpocsemienue», 1971
. HazapoBa T.C., I'paGenxuii A.A., JlaBpoBa B.H. Xumuueckuif 5KCIEpUMEHT B IIKOJIE.

M.:«IIpocBemenue», 1987

. I'abpuensu O.C. Xumus. 9 kimacc: TeTpanp s Ja0OPATOPHBIX OIMBITOB U MPAKTHYECKUX PabOT /

O.C. I'abpuensH, A. B. Smykosa. — M.: JIpoda, 2018.

. I'abpuensu O.C. Xumus. 9 kiacc: KOHTPOJIbHBIE U TIpoBepouHbIe padoThl/ O.C. ["abpuensH [u ap.].

— M.: Ipoda, 2018.



5. T'abpuensn O.C. Xumus. 9 knacc: xumuueckuil sxcnepument B mkose/ O.C.I'abpuensn, H.H.
Pynos, B.U. Tonkynos.. — M.:/Ipoda, 2016.
HNuTepHeT-pecypceb:
1.http://him.1september.ru/ I'azera "Xumus" u caift st yuutens "5 uay Ha ypok Xumun"
2.http://www.openclass.ru/ cait oopazoBaTebHbIH OTKPBITHIA K1acc
3.http://pedsovet.su/ caiit [leacoser.py ( mpe3eHTauu, pa3paboTKu. .. )
4. http://www.zavuch.info/ caiit 3aBy4.uado
Lna yuawuxca:
1.Crerun B/I., AnmukOpoga JI.1O. 3anumarenbubie 3a1anus 1 3QGEKTUBHBI OMBITHI 110 XUMHH.
Mockaa. JIpoda. 2006
2. Onexmponnsie pecypcel (CD): BupTyansHas xumudeckas laboparopusi. Heopranuueckast Xumusi.
Opranndeckast xumusi. 9ximacey, «O01as XUMHU»

HNHTepHET-pecypcehbl:
http://www.en.edu.ru/ EcTecTBeHHOHay4HBIN 00pa30BaTEeIbHBINA TOPTAI.
http://www.alhimik.ru/ - AJIXMUMUK - Bamr moMOIIHUK, JTOIIMaH B MOPE XUMHUYECKUX BEIICCTB U
SIBIICHHH.
http://grokhovs.chat.ru/chemhist.html Beceobmas ncropust xumuu. BosHUKHOBEHHE 1 Pa3BUTHE
XuMmuu ¢ apesHenmux speMer 10 XVII Beka.
http://hemi.wallst.ru/ - OkciepuMeHTAIbHBINA y4eOHUK 10 001Iel xumun yist 8-11 kimaccos,
MpEeIHa3HAYCHHBIN KaK JIJI1 U3Y4YEHUs] XUMUU "'C HyJIs'", TaK U JIJIs1 TOJTOTOBKHU K K3aMEHaM.




IIpuioskenue K nporpaMMe BHEYPOUHOU AeSATEIbHOCTH
«IKCIePUMEHTATIbHAA XUMUS»
IJIM1 00y4YAoIMXCcs 9-X KJIACCOB

Ipuio:xkenune Nel
IIpakTuyeckas padora Nel

MeToabl 04MCTKH BelIeCTB
Leab: NO3HAKOMHUTBCS C HEKOTOPBIMH CIIOCOOAMM OYUCTKHM BELIECTB: (PUIbTpOBaHHE U
BbIIIapUBaHUE.
Oo0opyaoBaHue: METAIMYECKAN IITATHUB C MajblM KOJBLOM, CTaKaHbl, CTEKJSHHAs Iajodka ¢
PE3MHOBBIM HAKOHEYHHKOM, BOPOHKA, GMIBTpOBaNIbHAS Oymara, (papdopoBas yamika, 3arpsi3HeHHas
COJIb, CIINYKH, CIMPTOBKA, IEPEBAHHBIN JEPKATEb.
Xoxa padoTsl
1. PacTBopeHue 3arpsi3HeHHOH couu. B crakan Bmectumoctbhto 50 mu Hajeite 5 — 6 M
JUCTUJUTMPOBAHHOW BOJABI U J00aBbTE MpU TMOMEHIMBAaHUM 1 JIOKEUKY 3arpsi3HEHHOH COJIH.
PazmemiaitTe cosib CTEKIISIHHOM NTAJIOUKOM.
2. IlpuroroBienue puabrpa. CroxuTe KBaapaTHBIN JUCT (PUIBTPOBAILHON Oymaru BUETBEPO U
BBIPE)KbTE M3 HEr0 CEKTOp, CUMTas IIEHTPOM OKPYXKHOCTH TOYKy u3ruba. Pammyc okpyxHOCTH



JOJDKEH OBITh Ha 2 MM MEHbIIE CTOPOHBI KOHYca BOpOHKH. [Ipunogaumure 1 crnoii Oymaru u npujaiire
¢ubTpy hopmy KoHyca. PUIBTpP JOIHKEH IIOTHO MPUJIETAaTh K CTEHKaM BOPOHKH.
3. ®uabTpoBaHue. BHauane cMounte GUIBTpP, YTOOBI OH MPHUCTAT K CTEHKaM BOPOHKH. J{J1s1 3TOT0
HaJlelTe Ha QUWIBTPOBAIBbHYIO Oymary, BCTaBJICHHYIO B BOPOHKY, HEMHOT'O YMCTOH BOJBI U IyTEM
BpallleHUs BOPOHKH CMOYHTE Bechb (puiabTp. BopoHKY ¢ QuIbTpoM BCTaBbTE B KOJBIO IITATHBA,
MOJCTaBbTE CTAKaH WIM MPOOUPKY. 3arps3HEHHbIH pacTBOP COJM HaJIMBalTe HEOOIBIIUMHU
MOPLUMAMU II0 CTEKJISHHOM MaJIOYKe, HWKHUN KOHELl KOTOPOW HAaIlpaBbTE€ K CTCHKE BOPOHKH, HE
HNPUTparuBasich K GuiabTpy. JKUIKOCTh HE TOJKHA TOXOIUTH 10 KpaeB (PUIIbTpa HAa 5 MM.
4. BeinapuBaHue OYMIEHHOI0 pacTBopa. B dapdopoByro yamky Hajeire 1 M OYMIIEHHOTO
pacTBopa coiu U BbinapbTe ero. CpaBHUTE MOJyUYEHHYIO BAMU COJIb C BBIIAHHOM.
Bonpocsl u 3aganus:
1. B kakom cimyyae cMech pa3AemsioT puiabTpoBaHueM?
2. Kaxumu ¢pu3M4eCKUMU CBOMCTBAMH JOJDKHO 00J1a/1aTh BEIIECTBO, €CIH JIJIsl €r0 BbIICICHUS
U3 pacTBOpa MPUMEHSIOT BhIIApUBaHUE?

IIpakTnyeckasi padora Ne 2
IlosryueHne u 1eKaHTALMSA COTH
eab: MO3HAKOMUTHCS C HEKOTOPBIMH CIOCOOAMM OYHCTKHU BEHIECTB: JACKaHTAIMs (OTCTauBaHUE,
CIIMBAaHUE KUIKOCTH).
O0opynoBanme: crakanbl 50 MJ1, CIUYKH, CIUPTOBKA, IEPEBSIHHBIN JI€p>KaTelb, paCTBOPBI XJIOpHIA
Oapust 1 cyibQara HATPUsL, IITATENb.
Xoa padoTsl
1. IMoayyenue cyandara 6apus. B crakan nHaneiire 5-6 mi cynsgara Harpus. /lo6aBbTe Takoe xe
KOJIMYECTBO XJjopua 6apus. Uto Habmomaete?
2. JlexanTanmusi moJiydeHHoO#l coum. [logoxaure HECKOIBKO MUHYT, JOKIUTECh IOJIHOTO
OTCTaMBaHUs OcCajlKa. AKKYpaTHO CIJIEMTe pacTBOp B 4YMCThIM crakaH. [lepeHecute ocamok B
bapdopoByro yaiKy, BEIIapbTE BOAY.
Bonpocsl u 3aganus:
1. CocraBbTe ypaBHEHHE pPEaKUUU B MOJICKYJISIPHOM W HOHHOM BHJE MEXIY PacTBOpaMH
cynb(dara HaTpus U XJ0puaa Oapusi.
2. Kakoe BeniecTBo BbIMAAAET B OCAA0K?
3. KakuMmu cBoiicTBaMH IODKHO 00JagaTh BEIIECTBO, YTOOBI €r0 MOJKHO OBIIO OTIENISITH
IeKaHTanuen?
4. Jlns 4ero UCTOJb3YIOT IEKAHTALUIO?

IIpakTnyeckas padbora Ne3
Cnoco0bl MoJiy4eHUus1 METAJVI0B
Heab: mo3HAKOMUTHCS ¢ OOLUIMMH CITIOCOOAMU MOTY4YEHUS METAJIOB.
OobopynoBanue: ctakanbl 50 mut, pactBopsl cynbdarta meau (II), arierara cBuHIIA, Keae3HbIE
CKPEIKH, KHOIIKH.
Xox padoTsbl
ITonyyenne cBuHUA. B cTakaH HajielTe pacTBop anerara CBUHLA. M3 Kelle3HOM CKPENKU COrHUTE
¢durypy, omyctute B pactBop. Uto Habmo1aeTe?
IMosryuenne meau. B crakan Haneiite pacTtBop cyiabdara Meau, ONMYCTUTE KEJIE3HYI0 KHOMKY WU
ckpenky. HaGmronaliTe 3a n3MeHeHHEM 1IBETa paCTBOPA M KHOTIKH.
Bonpocsl u 3ananus:
K xakomy THITy OTHOCSITCS MPEIJIOAKEHHBIE TPOIIECCHI?
CocraBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUMA.
B03MO0XHO 11 MpOTEKaHKUE MPOTHUBOMOJIOKHBIX MPOLECCOB?
Kakue MeTamibl Hemb3s MOJYYUTh TaHHBIM CITOCOO0M?

b=

IIpakTyeckas padora Ned



IMosyyenune Kucaopoaa

Heab: mMO3HAKOMUTBCS CO CIOCOOOM TONY4YeHHs] U COOMpaHHsl KHCIOPOAa, H3YUUTh €ro
(bu3nyuecKrue U XUMUYECKUE CBOMCTBA.

Oo6opyaoBaHue: METAUIMYECKHUI IITATUB C JIAMKOW, CIIUPTOBKA, CIIMYKH, MPOOKA C Ta300TBOTHOM
TpyOKOH, MPOOUPKH, JTYyIHMHKA, PACTBOP MEPOKCHIa BOJIOPOJA, JIOKEUKA JJIsi CKUTAHHS BEIIECTB,
cepa.

Xoxa padoTsl

B npoOupky momectute 2 M1 pacTBOpa MEepeKucHu Bogopoaa. JJodaBbTe MOPOIIOK OKCHa MapraHiia
(IV). 3akpoiite npoOupKy NpoOKOKW ¢ Ta300TBOJAHOW TPYOKOH. 3akpenure TMNpoOWpPKYy B
METAINTMYECKOM ITaThBe. ['a300TBOAHYI0 TPYOKY OMYCTUTE B IMYCTOM CTakaH WIH MPOOUPKY.
Harpeiite mpoOGupky ¢ pacTBopoM mnepekucu Boaopoaa. CodepuTe KUCIOPO METOJAOM BHITCCHEHUS
BO3AyXa B 2 mpoOupku. BHecuTe B cocya ¢ KHCIOPOJOM TICIOLIYI0 TydyuHKY. Uto Habmromaere?
Brecute B mpoOupKy J0KEUKY C MPEIBAPUTEILHO MOI0XKEHHOU cepoid. UTo Habmomaere?
Bonpocsl u 3ananus:

Kakyto ¢pyHKIIMIO B JaHHOM Tpoliecce BBIONHAET okcu Mapranna (1V)?

CocraBpTe ypaBHEHHE PEAKIUH MTOTYUEHHS KHCIOPO1a U3 IIEPEKUCH BOILOPOAA.

[Touemy KUCIOPO MOKHO COOMPATh METOJIOM BBHITECHEHHS BO3/lyXa?

Kakumu ¢pusnuecknmu cBoiicTBaMu 06J1a1a€T KUCIOPO?

Kak M0XxHO 0OHApPYXHUTH KUCITOPO?

CocTaBbpTe ypaBHEHHE PEAKIIUU TOPEHUS CEPBI B KUCIIOPOJIE.

Snbh W=

IIpakTuyeckas padora NeS
Hosyyenue BoAOpoOa M U3yUYEHHE €r0 CBOKCTB
eab: moay4duTs BOAOPO B3aUMOJAEHCTBUEM KUCIIOTBI C METAJJIOM, U3YYUTh €TI0 CBOMCTBA.
OO6opynoBanue: mpuOOp A TOJTYYCHHs] BOJOPOJA, INTATHB C MPOOMPKAMH, METAJUTMUECKUN
HITaTUB C JIAKOM, CIIMPTOBKA, CIIWYKH, IIMHK B TPaHyJIaX WU KeJIe3HbIE OMUJIIKU, COJIsTHAs KUCIIOTa,
okcua meau (II) B mopoiike, npeIMeTHOE CTEKIIO.
Xox padoTsbl
1. Monyyenune Bogopoaa. Cobepure nmpudop AJs monydeHus Bopopojaa. [lomecture B mpoOUpKy
HECKOJIBKO TpaHyJ]l IIMHKA, [MOMECTUTE MPOOUPKY B IUIACTMACCOBBIM IITaTUB. B mamke apyroro
ITaTUBA 3aKPENUTE MPOOUPKY ¢ ToporkoM okcuaa mean (I1) Tak, 9To0bI JOHBIIIKO TPOOUPKH (10
TOPU30HTANM) OBLIO YYyTh BBINIE €€ OTBEPCTHS, a OKCHJ PACIPEACTUTE TOHKAM CIIOEM OT JHA
npoOUpKH 10 ee cepeauHbl. Ha ypoBHE OTBepCcTHs MPOOMPKH Ha CTOJ MOCTaBbTe (GapPpopoByIO
qamky. B mpoOupky uisi MOJydeHHs BOIOpPOAA HAJEHTE CONSIHYIO KHCIOTY 10 Y oObema
npobupku. Ilomyuure Bomopoa, cobeputre ero B MPOOHUPKY METOJOM BBITECHEHHS BO3yXa.
IIpoBepbTe raz Ha YUCTOTY.
2. BoccraHoBjienue Meau u3 okcuaa meau. Korma Oyaet BbIICTATHCS YUCTBIA BOJOPOI, BCTABHTE
ra300TBOJIHYI0 TPYOKY B TPOOHMPKY C OKCHIOM MEIU TaK, YTOOBl €€ KOHEI[ JOXOIWI 10 THA
npobupku. Harpesaiite okcua meau. Uto HabmogaeTe?
3. TI'openue Boaopoaa. I3BnekuTe ra300TBOJHYIO TPYOKY U3 MPOOHPKU C OKCHIIOM MEAU U
MOJI0KTUTE BBIIEISIOIIMICS Bogopo. Uro Habmogaete? [logaecure Kk Kparo TpyOKH CTEKIIO.
Bonpocsl u 3aganus:
Hamumure ypaBHEHMS IPOTEKAOIINX PEAKLIUN.
[ToueMy BOOPO MOKHO COOMPATh METOJIOM BBITECHEHHSI BO3/1yXa?
3a4yeM BOJOPOJI TPOBEPSIOT HA YUCTOTY?
Kakumu ¢pusnuecknumu cBoiicTBamMu 06J1a1aeT BOAOpoa?
Kaxkyro ¢yHKIIHIO BBITIOJIHSET BOAOPO/ ITPH B3aUMOJICHCTBUM C OKCHUIIOM Men?

Nk W=

IIpakTnyeckas padora Ne6
ITostyyeHue OKCHIAOB pPa3JioKeHHEM CJI0KHBIX BELeCTB
Iesib: MO3HAKOMHUTHCS C OJHUM K3 OOIIMX CIIOCOOOB MOJIYUYEHHsI OKCHIOB: Pa3I0KEHUE CIOXKHBIX
BEILECTB.



OO0opyaoBaHue: METAJUTMYECKUM INTATUB C JIATTKOM, CIIHPTOBKA, CIIMYKHU, TIPOOHPKH, MPoOUpKa ¢
ra300TBOAHOM TPYOKOH, pacTBOP TMIPOKCUAA KAJIBIIH, MAJIAXHUT.

Xoxa padoTsl

1. Cobepute mpubop: 3akpenure MpoOUPKY C Ta300TBOJHON TPYyOKOW B JIalKe IITATHBA TAKUM
o0pa3oM, YTOOBI TOPJIBIIIIKO MPOOMPKH OBLIIO HECKOIBKO HIDKE AHA. B mpoOupky momecTuTe
MaJlaxyuT (TUAPOKCOKapOOHAT MEH), 3aKpOiTe ra300TBOIHON TPYOKOH, KOHEIl KOTOPOM IOMECTUTE
B U3BECTKOBYIO BOJY.

2. IlpoBenute HarpeBaHue NpoOHpku B TeueHue 1—2 muH. Yrto HaOmonmaere? HarpeBanue
MPEKpaTUTEe M Cpa3y K€ MOJAHMMHUTE MPUOOp TakK, 4TOOBI Ta300TBOJHAs TpyOKa HE Kacajaach
H3BECTKOBOW BOJIBL.

Bonpocsl u 3aganus:

Kaxkue axThl O3BOJISIOT yTBEPKAATh, YTO MPOU3OILTA XUMHUUECKAsT PEaKITUs?

Kaxkoro tuna peakuus?

Kakwue BemiecTBa 06pazoBaIch MOCIE Peakiiy, U M0 KaKUM MPU3HAKaM 3TO YCTaHOBJIEHO?
CocTaBbTe ypaBHEHHE PEAKIIIH.

b

IIpakTnyeckasi padora Ne7
Moay4yenune ruapoxcuaa meau (II) u Bbige/ieHne ero U3 pacTeopa
Heab: paccMOTpeTh CMOCOO TMOJMyYeHUs THAPOKCHAOB Ha mpumepe ruapokcuna meaw (1),
noyduTh Tuapokcun meau (I1) s qanpHEHIIero ucnoyib30BaHus.
OOopynoBanme: pacTBOphl cyinbhaTa MeOu M TUAPOKcHAa Harpus, ctakan 50 mi (2 mr.),
OUCTUJUIMPOBaHHAsl BOJA, CTEKJISIHHAs majnoyka, QuiubTp, vamka lletpu, uHaukatopHas Oymara
(penondranenHoBas), MpeIMETHOE CTEKIIO, BOPOHKA.
Xox padoTsbl
CwMmemaTh B cTakaHe paBHbIE 00BEMBbI PACTBOPOB TUAPOKCHIA HATpUs U cynbdara menu. OTnenuThb
OoCaZOK JexkaHtanuen. JUIst yaaneHus OCTaTKOB IIEJIOYM OCATO0K IMPOMBITH AUCTUIIIMPOBAHHOU
BOJIOH, OTPuIbTpOBaTh. [lefcTBUS MOBTOPATH A0 TEX MOpP, MOKa HE MCUE3HET IEeI0YHasl peaKius
cpensl gunbrparta. [lepenectu ocanok B yamky [leTpu, 3aKpbITh IPEAMETHBIM CTEKJIOM U OCTaBHTH
JUTSl BBICBIXaHUSI.
Bomnpocsl u 3a1anus:
1. CocraBbTe ypaBHEHHE PEAKIMHU B3aUMOICUCTBUS CyIb(haTa MeIU U TUIPOKCH 1A HATPUS B
MOJIEKYJISIPHOM U HOHHOM BUJE.
2. Ha 4em ocHOBaH JaHHBIA CIOCOO MOJY4YeHHS TUAPOKCUAA? MOXKHO JIM TaKUM CIIOCOOOM
MOJIYYUTh TUAPOKCU]T HATPUS?
3. [ns yero npoBOAAT MPOMBIBAHUE OcaiKa?

IIpakTyeckas padora Ne§

O01mme cnoco0bl MOJy4eHUsI KUCJIOT
Iesb: U3y4nuTh 00IIKE CITOCOOBI MOTYYCHUS KUCIOT.
OOopynoBanme: TaTHB, CTAKaH, PACTBOP COJISIHOM KHUCJIOTBHI, CHUJIMKATa HATpUs (CHIMKATHBIN
KJIei ), TUCTUILTUPOBAHHAS BOJA, CTEKIISTHHAS TTAJI0OYKA.
Xox padoTsbl
[Monyyenne KpeMHHEBOl KHMCJOTBHI. B cTakaH HaauTh KaHUEISAPCKUN CUIMKATHBIN KJIEH,
HATOJIOBUHY pa30aBuTh ero Bojoi. [1o kamisaM 100aBIsTh pacTBOP COJSHOM KUCIOTHI, TOMEIINBAs
pacTBOp CcTeKIsSTHHOM manmoukoi. [Tocne mosBienus omanecreHnuu (psiob), KUCIOTY HE J00aBIATH,
nepeMennBaHie NpeKpaTUTh, MaJOYKy OCTaBUTh B pacTBope. UTo Habmogaere?
Bonpocsl u 3ananus:

1. CocraBbTe ypaBHEHHUS PEAKIIHM, XapaKTEPHUIYIOIINE OOIIHE CIIOCOOBI MOTyICHHUS:
KHCJIOPOJICOACPIKAITUX KHCIIOT (U3 COJICH)
OECKUCIOPOAHBIX KUCIIOT (U3 COJEH, U3 TPOCTHIX BEIECTB)



2. CocraBbT€ YpaBHEHHUS pEaKIUU B3aUMOJICHCTBUS a30THOH KHCIOTHI ¢ (ochopom
(yauThIBas, 4TO 00paszyeTcs kucinora). Pazdepure 3TOT mporecc ¢ TOUYKU 3peHHUsT OKUCICHUS
— BOCCTAHOBJICHHUS.

IIpakTyeckas padora Ne9

IHony4yeHne coIAHOM KHCJIOTHI H H3y4YeHHE ee CBOMCTB
Ieab: noayuynTh CONMSHYIO KUCIOTY U IPOBECTHU OIIBITHI, IOATBEPKAAIOIINE €€ CBONCTBA.
OOopynoBanmMe: METAUIMYECKUH IITAaTUB C JIANKOM, NpoOMpKa € Ta300TBOJHOW TPYOKOM,
CIIUPTOBKA, CIWYKH, XJOpPUA HaTpus (KpHCT.), cepHas kuciota (1:1), mpobupka ¢ Bomout (1/3
BBICOTHI), BIIXXHBI BATHBIA TaMIIOH, JIAKMycoBasi Oymara, JakMyc (pacTBOp), MeTHBIE W
MarHueBbIe ONMUIIKH, pacTBOP KapOoHaTta HaTpwus, okcua menu (II), autpat cepedpa.
Xox padoTsbl
1. IMosydyeHnue cosisiHON KUCIAOTHI. B TpoOUpPKY MOMECTUTE KPUCTAIUTMISCKUN XJIOpU HATpus (HE
6omnee 1 cM 1o BBICOTE MPOOMPKH), N00aBHTE KOHILEHTPUPOBAHHYIO CEPHYIO KHCIOTY (CMOYHUTH
COJIb), 3aKPBITh TA300TBOAHON TPYOKOM, KOHEI] KOTOPOU OIYCTUTH B MPOOUPKY C BOJOM (HE Kacasich
MOBEPXHOCTU BOJbI). B mpoOHpKy ¢ BOAOH NpenBapUTEIbHO MOMECTHTE MHIUKATOPHYIO Oymary.
[IpoOupky ¢ BOmOI 3akpoiTe BaTHBIM TaMIOHOM. CMech OCTOpOXHO HarpeBaiTe 3-4 mMuH. UTO
Habmonaere? [locie n3MeHeHus 1BeTa MHAWKATOPHON Oymaru HarpeBaHue npekparure. Ocryanrte
MPOOUPKY C KUCITIOTOM.
2. H3ydyeHune CBOWCTB COJISIHOH KHMCJIOTBI. AKKYpaTHO BCTPSIXHUTE IMPOOHPKY C KHUCIOTOH,
nepemeninBas coaepxkumoe. Jlo6aBbTE HECKOJIBKO Kalleldb COJSHOM KHCIOTHI B HPOOHPKH C
MEJHBIMU U MarHUEBBIMH onuiKaMu, okcuaoM meau (1), pactBopom kapOoHaTa HATpHsI U HUTpaATa
cepebpa. K ocraTkam Kuciotel 1o0aBbTe Jakmyc. Uto HaOmoaeTe?
Bonpoce! u 3axaHus:
3ayeM 3aKpbIBAIOT IPOOUPKY C BOJIOM BaTHHIM TaAMIIOHOM?
[Touemy m3MeHMIIACh OKpacKa WHIUKATOPHOU Oymaru?
JUJ1s1 9ero MCnoib3y0T HHAUKATOPHYIO OyMary B JaHHOM OIbITe?
CrenaiiTe BBIBOJI O CIIOCOOHOCTU COJITHOW KHUCIIOTHI PearupoBaTh ¢ METAIAMU Pa3TuIHOU
AKTUBHOCTH.
C KaKuMU OKCHJIaMHU MOXET pearupoBarh COJIsIHas Kuciaora?
C pacTBOpamu KakuX COJIEH MOXKET pearupoBarh COJIsiHas KUCaoTa?
7. CocTaBbT€ ypaBHEHHUS MPOTEKAIOIINUX PEAKIIUNA B MOJIEKYJISIPHOM U, €CJIM BO3MOKHO, B

MOHHOM BHUJIE.
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IIpakTnyeckas padora Nel(

O01mme cnoco0bI MoJydYeHUus cojiei
NnoJIy4eHHe coJsieii peaknueil 00MeHa MexK1y KHCJI0TOH H OKCHAOM
Heab: paccMOTpeTh OJWMH U3 CIOCOOOB TMOMYYEHHS COJCH: B3aMMOJCHCTBUE MEXAY KUCIOTOW U
OCHOBHBIM OKCHJIOM.
OOopynoBaHme: CIUPTOBKA, CIIMYKH, JAEp)KaTellb, BOPOHKA, (PUIIBTP, CTEKJIIHHAS MAl04Ka, CTaKaH
50 mi1, mpobupka, Gapdoponas yamika, okcuasl meau (1), kanpius, Maraus, pacTBOpPbI COISTHON U
CEpPHOM KHCIIOT.
Xox paboTsl

1. BpInoiaHUTE IPAaKTUYECKOE 3aJaHHE.

2. Odopmure padory.

3. Cpenaiite pacyer.
Bonpoce! u 3axanus:
BAPHAHT 1
Ha >xuBOoTHOBOMYECKO (pepme COBX03a CpOYHO MoHanoOmics xiopua menu. [lomyunre naHHyio
conb. [IpopunbTpyiiTe pacTBOp U BBIIEIUTE COJIb B CYXOM BHUJIE.
NHxeHepy-3KOHOMUCTY pacCUUTaTh, CKOJIBKO XJIOpPHIA MEIU MOKHO MOIY4YHUTh U3 8 T OKCUAA MEIU
(I1).
BAPHAHT 2



Jliis 6oprOBI ¢ BpenuTensamu cafa Heooxoaum cynbdar menu (1) — menusiil kymopoc. [lomyuure
TaHHYIo coiib. [IpodunbTpyiiTe pacTBOp U BBIACITUTE COJIb B CYXOM BHJIE.
HHxeHnepy-3KOHOMUCTY pacCuuTaTh, CKOJIbKO cynbdarta meau (II) momyuurcs us 4 v okcuaa mMenu
(I1).
BAPHAHT 3
Ha crpoutenbHblii y4acTOK HEOOXOMM IEMEHT, COCTABHOM YacThIO KOTOPOTO SIBIISICTCS XJIOPUA
marnus. [lonydnte nannyto cons. IlpodunbeTpyiite pacTBOp U BBIJEIUTE COJIb B CyXOM BHJIE.
NHXeHepy-9KOHOMHUCTY PacCUYMTaTh, CKOJIBKO XJIOPHAA MAarHus MOKHO IOJNIYYHMTb M3 4 I' OKcuaa
MAarHus.
BAPHAHT 4
W3-3a rosonena pe3sko yBEIMYWIOCh YHCIO HECUACTHBIX CilydaeB. [[JIg MPUTOTOBIIEHUS THUIICOBBIX
MOBSI30K HCHOJB3YIOT THIC, WM cyiabdaT kanpius. [lomyuure nannyro conb. IIpodpunbrpyiiTe
pPacTBOp U BBIAEIUTE COJIb B CYXOM BH/IE.
NHxeHepy-3KOHOMUCTY PacCUUTaTh, CKOJIBKO CyJsb(aTa KalbLius MOKHO MOJIy4UTh U3 28 T OKcuaa
KaJIBLUS.
BAPHAHT 5
B MmenunuHe B KauecTBE KpPOBEOCTAHABIMBAIOLIETO CPEICTBA MCIONB3YIOT XJIOPUJ KaJbLUA.
Hcnonp3yercss 3Ta CcOJIb M IPU  BOCHAJUTENBHBIX Ipoueccax. Ilomydnre paHHYHO COIIb.
[TpodunbTpyiiTe pacTBOP U BBIIEINUTE COJIb B CyXOM BHJIE.
NHXeHepy-9KOHOMHUCTY pacCUMUTaTh, CKOJIBKO XJIOPHAA KalbLMs MOXKHO IOIYYUTh U3 28 T OKCHAA
KaJIbL U

IIpakTnyeckas padora Nell
Oo0OHapy:KeHHe KATHOHOB B pacTBOpe
Ienb: N03HAKOMUTBCS C KAYECTBEHHBIM ONIPENIEJICHUEM KATHOHOB B PACTBOPE.
OOopynoBanme: MmTAaTUB, NPOOMPKH, pacTBOpbI HHUTpaTa cepebpa, alerara CBHMHLA, XJIOpUIA
Oapusi, XJIOpHIa aMMOHHMs, XJopuaa amoMuHus, xiaopuna skenesa (III), cymbdara sxeneza (II),
COJISIHOM KHCIIOTBI, MOAMJA Kalus, Cyiab(paTa HATpus, TMAPOKCHIA HATpus, pOJaHMIA Kauus,
CIMPTOBKA, CIUYKH, JEPEBSIHHBIN 1€pP)KaTENb.
Xox padoTsbl
PeareHT — BemecTBo, ¢ MOMOLIBIO KOTOPOIO MOXKHO JI0Ka3aThb HAJIWYUE JAHHOIO HOHA B
pactBope. KadecTBeHHass peakmusi — peakius, CONPOBOXKIAIOMIASCS SpPKO BBIPAXKEHHBIMU
npu3HakaMu (OypHOE BBIZICIICHHUE Ta3a, MOSBJICHUE XapaKTEPHOTO 3araxa Wik OKPACKH).
Jlns oOHapyXeHHs KAaTHOHOB B pAcTBOpPE MPOBEAUTE KAUYECTBEHHbIE PEAKIMH, HCIIONb3Ys

IpEIIOKEHHBIE PEareHThl. Pe3ybTaThl HaOMoqeH U (IIPU3HAKK PEAKIHA) 3aIIUIIKUTE B TaOIIHUILY.
KATUOHPEAT'EHT PE3VYJIBTAT
Ag' Xiopup
Pb*2 Womun
Ba™ Cynbdar
NH4* enoun

Al M30bITOK IET0YH
Fe* [lemoun
Fe®3 [lemous, KCNS

Bonpocsl u 3a1anus:
1. Tlo kakuM mpu3HAKaM MOKHO ONPEIETUTh HAIMYKE 3aJaHHOTO KaTUOHA B pacTBOpe?
2. CocraBbTe ypaBHEHHUS IPOBEIECHHBIX PEAKLUN B MOJIEKYJIIPHOM U HOHHOM BHUJIE.
3. Ilpeamnonoxkute 00JaCTH UCTIOIBb30BAHUS JAHHBIX MTPOIIECCOB B HAPOHOM XO3SMCTBE.

IIpakTnyeckasi padora Nel2
OOHapy:xeHHe aHHOHOB B PacTBoOpe
IleJsib: MO3HAKOMUTHCS ¢ KAYECTBEHHBIM ONpECICHHIEM aHHOHOB B PaCTBOPE.
OOopynoBanmMe: INTaTUB, NPOOUPKH, PAcTBOPHI XJOpuUIa, cyib(dara, HuUTpara, KapOOHaTa,
OpomMuga, Moauaa, HUTpaTa cepedpa, xjaopuaa Oapus, cepHas KHCIIOTa, COJSHAs KUCJIOTa, MEb,
CIIMYKH, CIIUPTOBKA, JI€pXKATEIb IePEBSIHHBIMH.



Xox padoTsbl

PeareHT — BemiecTBO, C MOMOUIbIO KOTOPOIO MOXKHO JI0Ka3aTh HaJlIW4YMe JaHHOTO HOHA B
pactBope. KauecTBeHHasi peakmusi — peakiusi, COMPOBOXKIAIOMIASCS SPKO BBIPAKCHHBIMU
npu3HakamMu (OypHOE BBIZICIICHHUE Ta3a, MOSBJICHUE XapaKTePHOTO 3armaxa Uil OKPACKH ).

Jlns oOHapyXeHHs KAaTHOHOB B pAcTBOpPE MPOBEAUTE KAUECTBEHHbIE PEAKIMH, HCIIONb3Ys
NpeUI0KEHHBIE peareHThl. Pe3ynbraTsl HaOM01eH!H (IPU3HAKY peaKIfii) 3aHIIUTe B TAOIHUITY.

AHUOHPEATEHT PE3YJIbTAT
Cr Hurpar cepebpa

SO4*  Comb Gapus

NOs” Menp, cepHasi KHCIIOTa

COs®  Kucnora

Br Hurpar cepebpa

I Hurpar cepebpa

Bonpoce! u 3axanus:
1. Ilo xakum mpHU3HAKAM MOXKHO OINPEACNIUTh HaJTu4YUe 3aJaHHOT0 KaTHOHA B pacTBOpeE?
2. CocTaBbTe ypaBHEHHUS IPOBEJCHHBIX PEAKLUI B MOJIEKYJIIPHOM U MOHHOM BHJIE.
3. Ilpeamnonoxxkute 00JaCTH UCIIOJIB30BAHUS JAHHBIX IMPOIIECCOB B HAPOAHOM XO3SIMCTBE

IIpakTnyeckas padora Nel3

KavecTBeHHBIN aHAJIN3 7KeJIe30COAePIKALIMX JIEKAPCTBEHHBIX Npenaparos
Ienp: 3akpenuTh 3HaHUS O KAYECTBEHHBIX PEAKLUAX Ha KATHOHBI U AHUOHBI.
OO0opynoBanmne: MEAWIIMHCKUN mpemnapaT (epporuiekc (Win JTr00i Ipyrod Kene30CoaepKaIimii
npemnapar), CTylka ¢ HecTHkoM, ctakaH 50 miu (2 mr.), AMCTWIMPOBAHHAs BOJA, CTEKIISHHAs
NaJI0YKa, BOPOHKA, PUIBTP, MPOOUPKU, TUAPOKCH]] HATPUs, XJIOpU Oapusi, HUTpAT cepedpa.
Beenenne. ®epporuiekc NPUMEHSIOT AJIs JICUEHHUs] OOJBbHBIX C IMOHMKEHHBIM COJEpKAHUEM
remMorioonHa B KpoBU. OH COCTOMT W3 pAcTBOPUMOM CpeaHel coiu, 0O0pa3oBaHHOMN
HEpAaCTBOPUMBIM OCHOBAaHMEM W CHUJIBHOW KHUCIOTOW. JIns Jydiiero ycBOEHHSI OCHOBHOTO
KOMIIOHEHTa OpraHM3MOM B COCTaB JIEKapCTBa BBeAeHA ackopOuHoBas kuciora (ButamuH C).
[Ipumenenne npenapaTta pacCCUMTaHO HA JUTUTEIbHBINA CPOK.
Bonpocsl u 3aganus:

1. Tlpoananusupyiite nonxydeHHyto uHpopmarmio. Kakue noHbI (KaTHOHBI U aHUOHBI) MOTYT

BXOJIUTh B COCTaB 3TOT0 Mpernapara.
2. Kaxue kadecTBEHHBIC pPEaKIMM HEOOXOJMMO MPOBECTU I ONPEAEICHUS KauyeCTBEHHOTO
COCTaBa JaHHOI'O JIEKAPCTBEHHO IIpernapara.

Xoxa padoTsl
W3menbunte TabaeTKy npenapaTa B CTYIKe U pacTBopute B Boje (5-10 mi).
[TpodunsTpyiiTe pacTBop.
IIpoBenuTe KaueCTBEHHBIE PEAKIMY.
PesynbTathl 3aHecuTe B TaOMUILy, CAETAiTE BHIBOJI O KAUYECTBEHHOM COCTaBE JIEKAPCTBEHHOTO
npenapara.

HNOH | PEAKTHUB | HABJIIOJAEHHWSA | YPABHEHUE PEAKIIUU | BBIBO/I

IIpakTnyeckas padora Nel4

OnpenelieHye cTeneHn 32C0JJEHHOCTH MOYBbI

LleJsib: MpakTHUECKOE UCTIONb30BAHNE KAYECTBEHHBIX PEAKIINUH.

O0opynoBanme: ¢dapdopoBas yaiika, MTATHB, CIIUPTOBKA, CIIUYKH, KOHHYECKas Koiaba (2 mit.),
MEpHBII IWINHAP, THIETKA, MPOOMPKH, BOPOHKA, (GuiIbTpoBajbHAs Oymara, coyiiHas KHCIIOTa
(pa30. ® KOHIL.), pacTBOpPBHl Aa30THOM KHUCIIOTHI, Xjopuaa Oapus, HHUTpaTa cepedpa,
JTMCTHJUTMPOBAHHAS BOJIA, BECHI, PA3HOBECHI, 00PA3IIbl IIOYBHL.

Xoxa padoTsl



M36BITOK pacCTBOPEHHBIX B IOYBE COJIEH (3aCOJICHHOCTD), CHUKAET €€ IUIOA0POAHE. 3aCOJICHHOCTD
OTIpEICTISIETCS XJTOPUAAMH HATPUSI, MATHHS, KAJIbIKs, KApOOHATOM U CYIh(aTOM HATPHUS.

1. O6napyxeHue kapooHaToB B nouse. K nmpobe mouBsl 100aBbTe HECKOIBKO Kamenb 10 %-Hoi
consiHOM KucioThl. Ecnu moyBa conmepkut kapOOHAT-WOH, TO MOJ JEHCTBHEM KHCIOTHI HAYHETCS
BBIJIETICHUE yrieKucioro rasa. [loua kak Obl “Bckumaer”. [104BbI, BCKUMAIOMIME OT pa30aBiICHHON
COJITHOM KHCJIOTBI, OTHOCAT K KapOoHATHbIM. VIHTEHCHMBHOCTH OOpa30BaHHUs YIJIEKHUCIIOTO Trasa
(OypHoe, cpenHee, cinaboe) daeT NpPEABAPUTEIbHYIO KOJHMUYECTBEHHYIO OIICHKY COJEpKaHHS
KapOOHaT-MOHA B TTOYBE.

2. O0Hapy:keHHe HAJIMYHA XJIOPHAOB B mo4Be. [IoAroToBbTE BOAHYIO BBITSKKY IOUBBI. Jliis
ATOTO MOMECTUTE 25 T MOYBBI B KOHMYECKYIO KOJIOY, m00aBbTe 50 MJI JTUCTUIUTMPOBAHHOW BOJIBI.
B30ounraiite conepxkumoe KoiObl, gaiite orcrostees S — 10 muu. Eme pa3 B3Oounraiite u mocne
orcramBaHusi mpodmibTpyiiTe. OTielite B MpoOMPKY S5 M TIOYBEHHOW BBITSDKKH, J100aBBTE
HECKOJIbKO Kamellb pa30aBiIeHHON a30THOM KucioThl. [lo kamisim mo0aBisiite pacTBOp HHMTpara
cepeOpa. Ecam xmopuapl MpUCYTCTBYIOT, TO 00pa3yeTcst OeNblid XJIOMbeBUIHBIN ocanok. Ecmu
0CaJ0K XOpOLIO pa3iuuMM, TO COAECPKAHUE XJIOPUAOB COCTABIISAET JNECATHIE JOJIU IPOLEHTA, €CIU
PacTBOp JHILb MyTHEET (TepseT MPO3PaYHOCTh), TO COJIEPIKaHUE XJIOPHUI-UOHOB COCTABIISIET COThIE
U THICAYHBIE JOJIH MPOLIEHTA.

3. Oonapyxenue cyiabdparoB. K 5 M1 NMOYBEHHOW BBITSDKKA TPUIEHTE HECKOJIBKO Karesb
KOHIICHTPUPOBAHHOW COJITHOW KHMCIIOTHI U 3 MJI pacTBOpa XJjiopuaa 6apusi. Eciau pacTBop copepxut
Cynb(aT-uOHBI, TO MOSBISAETCS OCNBI TOHKOIUCIIEPCHBIM (MOJIOYHBIN) ocagok. O KOHIEHTpaIuu
Cynb(aT-MOHOB CYIAT MO CTENEHU MPO3PAYHOCTU pacTBOpa (IYCTOH OCaqOK, MYTHBIH WIIM TOYTH
MIPO3pavHbIA PaCTBOP).

4. OOHapy:keHHMe HOHOB HaTpus. MoHBI HaTpusi OOHApYXMBAIOT MO SIPKO-KEITOH OKpacke
mwiaMeHd. HUXpoMoByio MpoBOJIOKY NMPOKAIUBAIOT B IJIAMEHHM CHUPTOBKU JIOKpacHa, 3aT€M BHOCST
B HCCJIEyEMBIH PacTBOP, 3aTE€M OIIATh B TU1aMs (BO BHELIHIOIO 4acTb), OTMEYAIOT LBET IUIAMEHHU.

IIpakTnyeckas padora Ne 15
XuMu4yeckne CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX BellecTB
eab: 0000IIUTE 3HAHUS O XUMHYECKUX CBOMCTBAX KHCJIOT, COJICH, OCHOBAHHMI U OKCHJIOB,
YCTAaHOBUTH T€HETUUECKYIO CBSI3b MEX/Y KJIAaCCAMHU HEOPTaHWYECKUX COEIMHEHUN
Xoxa padoThl

BeITSAHYTD KpeOwuii.
[TogoOpaTh peakTUBHI JIJIsl IPOBEICHUS MTPEBPAIICHUT.
DKCHEePUMEHTATBHO U3YUUTh XUMUYECKHUE CBOMCTBA HEOPTAaHMUECKUX COECTUHEHUM.
Odopmuts padory.
CrenaiiTe BBIBOJI O XUMHUYECKHX CBOMCTBAX BalIEro Kjacca BEILIECTB.
BAPHUHAHT 1
OO0opyaoBanme: TaTUB, MPOOUPKH, CTEKIIIHHASA TPYOOUKa, BOJA, COSIHASI KUCIIOTA, TUAPOKCU]
KaJIbLIUS, YIJIEKUCIBINA ra3, OKCUJ Kaiubius, okcua meau (1), nepkarenb, CIUPTOBKA, CIIMYKH.
3aaHue: MPOBEAUTE ONBITHI:

e BilaumognelicTBue okcuga MeTaIa ¢ BOOJOU U KUCJIOTOU

e BsaumopeicTBue OKCuIa HEMETAIA C BOJOM U IIETOYBIO.
BAPUHAHT 2
O0opynoBanue: akmyc, heHoadTanens, ruApokcu Hatpus, ruapokeun meau (II), cepnas
kuciota, cyabdar menu (II), runpoxcu kanmpiys, kapOoHAT HATPUSI, CIIMYKH, CITUPTOBKA,
JICPEBSIHHBIN JIepKaTelb, IITATHB, IPOOUPKU
3agaHue: IPOBEANUTE ONBITHI:

o JleiicTBueE 11€JI04€H HA HUHIUKATOPHI.

e Heittpanu3zamus HEpaCTBOPUMOIO M paCTBOPUMOTO OCHOBAHUSI KUCIIOTOM.

o BsaumozeiicTBue pacTBOPOB COJIEW U OCHOBAaHUM, PE3YJITATOM KOTOPOIO B OJJHOM ClIy4ae

SIBJISIETCS] HEPACTBOPHUMOE OCHOBAHME, B IPYTOM — HEPACTBOPUMAsL COJIb.

o Peaknus pa3nokeHHss OCHOBAHMUSI.

BAPHAHT 3



OO0opynoBaHme: MITATUB, MPOOUPKH, COTISTHAS KUCIIOTA, TAKMYC, THIPOKCH]T HATPUSI, THAPOKCHU]T
xene3a (I11), marawmii, kapOOHAT HATPUS, CEpHAsT KUCIIOTa, XJIOPU OapHsl.
3agaHue: NPOBEINUTE ONBITHI
e JlelicTBUE KMCIOT Ha UHIUKATOPHI.
e Heittpanuzamus KUCIOTONH paCTBOPUMOTO U HEPACTBOPUMOT'O OCHOBAHUSI.
e BzanmopaencTBue KUCIOTHI C METAIOM.
o B3saumopeiicTBuE KUCIOTHI C COJIBIO C BBIIECICHUEM B OJTHOM CJIy4ae ra3a U BbINAaJICHUEM
ocaJika B IPYroM cllydae.
BAPUAHT 4
OobopyaoBanue: OKCUJ INHKA, COJISIHASI KMCIIOTA, TMAPOKCU HATPUS, XJIOPH/I LINHKA.
3agaHue: IPOBEINUTE ONBITHI
o BsaumopeiicTBre aMm(pOTEpPHOT0 OKCH/IA C KUCIOTOH H IIET0YbIO.
e Tlonyyenue am(poTepHOTO UAPOKCUAA.
o BzaumopeiicTBue am(poTEpHOTO rUAPOKCHIA C KUCIOTOH U IIEIOYBIO.
BAPUHAHT 5
ObopynoBanue: cynsdar meau (II), xxene3o, ruapokcua HaTpus, KapOOHAT HATPHUS, TUAPOKCH]T
KaJIbIUsl, COJISTHAS KUCIIOTA, XJIOpUJ Oapusi, cepHasi KHCJIOTa, TPOOUPKH, LITATUB.
3agaHue: IPOBEIUTE ONBITHI
e BzaumopeiicTBue pacTBOpa COJIM C METAILIOM.
o BzaumopeiicTBHE pacTBOPOB COJICH M OCHOBAHUM ¢ 0Opa30BaHUEM B OJJHOM CIIydae
HEPACTBOPUMOM COJI, B JPYTOM — HEPACTBOPUMOT'O OCHOBAHHS.
o BsaumopelicTBHE KHCIOT ¢ pacTBOpaMH cosiel ¢ 00pa3oBaHUEM B OJJHOM clydae rasa, B
JIPYroOM — OCaJIKa.
o BsaumopencTeue pacTBOpOB COJEN APYT C APYTOM.

IIpakTnyeckas padora Nelé

JKCIepUMEeHTAIbHOE pellleHue 3214
LleJsib: 3aKpenuTh MPAKTUYECKHE HABBIKA U 000OIIUTH 3HAHUS TI0 HEOPTaHMYECKOW XUMUH.
Xoxa padoThl

BrinonuuTe npakTudeckue 3agaHusl.
Hanummire ypaBHeHHS peakluii B MOJICKYJISIPHOM U HMOHHOM BH/IE.
BAPHAHT 1
IIpuGopsl U MaTepHuaJbl: IITATUB, IPOOUPKH, cyabdaT meau (I1), runpokcu HaTpus, XJIOPULT
Oapusi, cepHas kucnora, xiopu xkenesa (I11), kapOonar HaTpus.
Vcnonb3ys BbIJaHHBIE BEIECTBA, OTYYHTE:

o Tpu ocazka: roiy0oii, Gesnblii, KOPUIHEBBIM.

o T'a3 Oe3 3amaxa.
BAPUHAHT 2
IIpu6opsl u maTepuanbl: cynbdar menu (II), runpoken HaTpus, Xa0pua 6apusi, CepHasi KUCIOTa,
COJIsIHAs KUCIOTa, (peHondTanen.
DKCIepUMEHTAIIBHBIM ITyTEM OCYIECTBUTE NPEBPAILCHUS:

e PactBop — ocaznok — pacTBop

o bBecupeTHblil pacTBOp — pacTBOP MAJMHOBOTO I[BETa — OECLBETHBIN pacTBOP — 0CAIOK

6eroro 1Bera

BAPHAHT 3
IIpuGopel M MaTepHaJbl: THIPOKCU HATPUS, XJIOpU Oapus, cepHas KUCI0Ta, KapOOHAT HATPHS,
dbenondraneunH.
DKCIEpUMEHTAJIBHBIM ITYTEM OCYIIECTBUTE IPEBPALLICHUS:

o bBecuperHblil pacTBOp — pacTBOP MAJMHOBOTO I[BETa — OECLBETHBIN pacTBOP — 0CAIOK

Oenoro 1BeTa.
e PacTBOp — ra3z — ocajok.



IIpakTnyeckas padora
«Onpenesienne KapOOHATHOM KeCTKOCTH BOJbD)

AOCOJIFOTHO YHCTOW BOJBI B TPHUPOJE HE cymiecTByeT. OHa Bcerma COACPKUT Pa3TUIHbBIC
MPUMECH KaK B PACTBOPEHHOM, TaK M BO B3BEIICHHOM COCTOSHUU. OT KOHLIEHTPALUU U MPUPOIbI
ATUX IpUMeECce 3aBUCUT IPUTOTHOCTH BOABI AJIs1 OBITOBBIX U MPOMBIIIJICHHBIX HYX/I.

Bona, B KOTOpoil pacTBOpeHBI CONM KalbLMs M MarHusi, oOnagaer ocoObIM CBOWCTBOM —
&KecTKocThlo. JKecTkasi Boja 0oOpa3zyeT IMJIOTHbIE CJIOM HAKUIM Ha BHYTPEHHUX CTEHKaX MapoOBBIX
KOTJIOB U KHUITSITWIBHUKOB; B HEH IJIOXO Pa3BapUBAIOTCS MHILEBbIE MPOIYKTHI; MPU MBIThE PYK B
KECTKOM BOJIE pacxoJyercs MHOro Mblia. KOJM4ecTBEHHO KECTKOCTh BOJbI BBIPAXKAIOT YUCIOM
MUJITUMOJIEH SKBUBAJIEHTOB HOHOB KANBIMS U MarHus, copepkamuxcs B 1 1. 1 Mmons (3kB.Mg %)
cooTBeTcTByeT 12,16 Mr; 1 Mmons (9kxB. Ca 2+) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAYEHMS KECTKOCTHU
pa3INyaroT CIeAYIOIINE TUIIbI BOJIBI:

a) OYCHb MsATKas — MeHee 1,5 MMob (3KB.) / 1

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

B) cpennexkectkas — 3,0 — 4,5 mmonb (3kB.) / 11

T') TOBOJBHO kecTkas — 4,5 — 6,5 MMoJb (9KB.) / 11

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

€) o4eHb xecTkas — coime 11,0 mmonb (3kB.) / 11

Eciu B Bosie Hapsamy ¢ nonamu Ca** u Mg?* mpucyrctBytor norsl HCO S, To Ipu KMISYEHHH

e€ JKECTKOCTh YMEHbIAeTCsl. JTO OOYCJIOBIEHO pa3pylIEHHUEM KHCIBIX COJeil M BBINaJCHUEM B
0CaJI0K MaJIOpaCTBOPUMBIX KapOOHATOB.

XKecTtkocTb, 00yclIOBIEHHAs COAEP)KAHUEM THAPOKApOOHATOB KaJbIMs M MarHus, Ha3bIBaeTCs
kap6oHatHO# (K ). E€ onpenenstoT TuTpoBaHUEM BOJbI PACTBOPOM XJIOPOBOAOPOIHON KUCIOTHI:

Ca(HCO,),+ 2HCl—CaCl, +2C0, T+2H,0

B xauectBe MHAMKATOpPA UCTIOIB3YETCS METUIIOBBIA OPAHKEBBIM.
KecTtkocTh, 00yCOBIEHHAs MPUCYTCTBHEM B BOJAE XJIOPUIOB, CYIb(aToB M JAPYrHX COJEH
MarHus ¥ Kajiblus (KpoMe TIMIpokapOOHaTOB), Has3biBaeTcsi HekapOonatHoit (K ., ). OOmas

’KECTKOCTb BOJIbI MpejcTaBiser coboit cymmy XK , + XK ;. E€ MoxxHO ompenenuTs TUTpOBaHHEM

BOJIBI CIIUPTOBBIM PAacTBOPOM HEUTPAJIbHOTO MbUIA, HANPUMEP IETCKOTO (METOJ OCaaUTEIHHOTO
TUTPOBAHUSA):

CaCl, + 2C,,H,; COONa—(C,, H; COO) ,Ca + 2NaCl

Konenr peakiuu ycTaHaBIMBalOT 1O OOPa30BaHUIO YCTOWYMBOW TICHBI, TOSBIISIONICHCS TpHU
BCTPSXUBAHUM THTPYEMOW BOABI. [IpeaBapuTENbHO TPOBOIAT aHAIN3 HECKOJIBKUX ATaJOHHBIX
PacTBOPOB, COAEPIKAIIMX U3BECTHOE KOJMUECTBO KATHOHOB KaJIbLHSI.

Vkazanus no nposedenuio saxcnepumenmanvHou pabomul

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomecTuTEe B KOHHMUYECKYIO KOJIOY 00bEMOM 250 M1 poOy peyHO#M WJIM BOJOTPOBOAHOMN BOJBI
o0bémMom 100 mi. [Tpubasbre 2 — 3 Kamau pactBopa MeTusioBoro opanxxenoro (0,02%) u Tutpyiite
npody 0,1 M pacTBOpOM XJIOPOBOJOPOJHOM KHCIOTHI JO TIepexoja >KEITOH OKpacku B
HEHMCUe3aIonIyto 0JeIHO-PO30BYIO.

Paccunraiite kapOOHATHYIO )KE€CTKOCTh BOJIBI IO (hopmyie:

Via * e
X = MMOJTb (3KB.) / 71,
K
VHgO

TJ€ C j, - HOpManbHas KoHueHtpauus pactopa HCL V g g - 00beM BOMBL, B3ATHIA IS aHANN3a, I,

V 4, - 00beM pactBopa HCl, 3aTpaueHHBIN HA TUTPOBAHHE, MIL.

IIpakTnyeckas padora
«Onpenenenue cogepxxanud xkese3a (II) B pacrsope».



Conepsxanue cosneit sxeinesa (I11) B muTbeBoi BoJie MOKHO OIMPEACIIUTh HE TOJIBKO KaueCTBEHHO (C
MOMOUIbI0  KPAaCHOM  KpPOBSHOM cONMM), HO M KOJMYECTBEHHO, HAmpuMep, METOJA0M
TUXpoMaToMeTpuu. Meto 1 TuXpoMaTOMETPUN OCHOBAH HAa OKUCIUTENBHBIX CBOMCTBAaX MOHOB Cr O
2~ BoccTaHaBIMBaThCA 10 KaTHOHOB Cr3* :

Cr, 0% +14H* + 6¢=2Cr* + 7H,0

UToOBbl OIpeAenuTh TOYKY IKBUBAJICHTHOCTH, IMOJB3YIOTCS OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIMU

WHANKATOPAMU, U3MEHSIOIIMMH OKPACKY B MPUCYTCTBUU U30BITKA TUXPOMAT-HOHOB.

Oxcnepumenmanvras 3aoaua Nel. [IpurotoBieHrne TATPOBAHHOTO PACTBOPA TUXPOMATa KaJIusl.
[Momecture BOIOKC1,2 TKiCr;O 7 u B3BechTe OIOKC C COJIbIO HA aHATUTUYECKHUX Becax (MOXKHO

MCIIOJIb30BaTh IIKOJbHBIE OOBIYHBIE Bechl). [lepechinbTe nuUXpomar Kamus U3 OIKCa B MEPHYIO
KoJ0y Ha 250 MJI ¥ BHOBBb B3BEChTE OIOKC HAa aHAIMTHUYECKHX Becax. [lo pasHocTH ompenenurte
Maccy KiCriO 7 B mepHoii kombe. [Ipuneitre B xonby 100 — 150 mur AUCTHILUTMPOBAHHOW BOABI M

pactBopuTe coib. JJoBeaute 00bEM pacTBOpa A0 METKH, 3aKpOUTE KOJIOY MPOOKOW U MepeMerianTe
pactBop. Paccumraiite HOpManbHYIO KOHLEHTPALMIO W TUTP IPUTOTOBJIEHHOTO pacTBOpa
JUXpoMaTa KaJus.

Oxcnepumenmanvrasn 3aoaua Ne2. Onpenenenue KoHUEHTpau noHoB xene3a (II) B nutheBoit
BOJIE.

[Tomectute B 3 xoHMUYeckre KoiObI Ha 250 mut mo 20 M aHanmu3upyemoil Boasl. [IpubaBsre B
kaxayro Kooy 30 mu pactBopa HCI (1:1), 5 M pactBopa docdopHoii kucnotsl (85%-Horo) u 6 —
8 kamenp nHaukatopa (0,1 r audennnamuHa pacTBOPsOT B 50 MJI KOHIICHTPUPOBAHHON CEpHOMN
KHCIIOTHI). [lepemeriaiitTe pacTBOp B OJHOM M3 KOJIO UM MemjieHHO TUTpYiTe ero pactBopoMm KiCr O

7 TIpU HENpEephIBHOM IepememnBaHuu. Kak TOJIBKO 3eleHas oOKpacka pacTBopa B Kouoe,
oOycnoBienHass noHamu skenes3a (II), craHer cepo-3eneHOM, yMEHBIIUTE CKOPOCTb THTPOBAHUS.
[Tpubasnsiite pactBop KiCr:O7 mo onHol kamie. B Touke SKBHBaJIEHTHOCTH OKpacKa pacTBOpa

CTAHOBUTCS CMHE-(PHOJIETOBOW. AHAIIOTUYHO MTepEMENIaiTe U OTTUTPYHTE PACTBOPHI B IBYX IPYTUX
konbax. [lo pesynpraraMm Tpex THTPOBAHHWM paccuMTaiTe cpelHee 3HAaueHHue o0bheMa pacTBopa
aUXpoMara Kajus, 3aTpauyeHHOro0 Ha TUTpoBaHMEe. PaccuMmraliTe KOHIICHTpAILMIO Keje3a B
aHAJIM3UPYEMOM PaCTBOPE.

HopManbHyio KOHIIEHTpaIMIo ¢ BEUIeCTBa B aHAJIM3UPYEMOM PAcTBOPE MOXKHO PACCUUTATH IO

Vo

dbopmyre: c=
%
rae V — oObeM B3sATOM i1 aHanmu3a mpoObl; V o - 00beM TUTPOBAHHOTO PACTBOpA pEarcHra,

)

3aTpadyeHHBIM HAa TUTPOBAHUE MPOOKI; Co - HOpMaJbHas KOHILCHTpausaA TUTPOBAHHOI'O paCcTBOpa.
2

KonnenTpanuio pacTBopa MOKHO Tak)Ke BbIpaxkaTb TUTPOM. TUTp MOKa3bIBaeT Maccy BellecTBa
B rpammax B 1 M pactBopa. CBs3b MEXIy HOPMAJIBbHOW KOHIIEHTpanuen u TUTpom7 pacTtBopa

c*M,
1000
rae M ,- MoJisipHas Macca SKBUBAJICHTA, paBHAs MPOU3BEJICHUIO MOJISIPHON MacChl Ha SKBUBAJICHT.

BBIpa)XXaeTcs ypaBHeHUEeM: [ =

[IpenenpHO MomMycTHMas KOHIICHTpAIUS MOHOB JKejle3a B MUTHEBOW BOJE COcTaBisieT 1 Mr/i.
MOo3kHO cienaTh BBIBOJ O 0€30MTaCHOCTH MCCIICIOBAHHON MTUTHEBOM BOJIBI IJIs1 3I0POBbHS YEIOBEKA.
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