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1. IMosicHuTEIBbHAS 3ANMMCKA



[enn u 3amaun Kypca

OCHOBHOIl 1ENBI0 JTAHHOTO Kypca SIBISIETCS BBEACHUE y4YallUXCS B
IKCIIEPUMEHTAIBHYIO OOIIYIO0 XUMHUIO.
CrpeMsch K TOCTUKEHUIO MTOCTaBICHHOW LIETU PEIAOTCs CIECAYIONINE 3ada4u:

. Obpaszosamenvhble

o yIrayOUTh U PACIIMPUTh 3HAHUS yUAITUXCS 110 O0IEH XUMUY;

o PACKPBITh POJIb SKCIIEPUMEHTA B XUMHUH;

o chopMHpOBaTh Y IIKOJBHUKOB TPAKTUYECKUE HABBIKH, YMEHUE

MpaBWJIbHO 0OpaIarbcsi ¢ M3YYCHHBIMH BeEIIECTBaMH, MNpuOOpaMu, IPOBOJUTH
HECJIOKHBIE XUMUYECKHE OTBITHI.

. Pa3zsusarowue

o chopMUpOBaTH yMEHHE CpaBHHUBATh, BBISBIATH  CYIIECTBEHHOE,
YCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIE CBSA3M, 0000IIaTh U CHUCTEMATHU3UPOBATH
3HAHMS,

o Pa3BUTH MO3HABATENIBHBI HHTEPEC YUALIUXCS K XUMUH;

o Pa3BUTHh MHANBUYaJIbHBIE HAKIIOHHOCTH U BO3MOKHOCTH YYalIUXCS;

o Pa3BUTH CAMOCTOSITENBHYIO ITOMCKOBYIO AEATEIBHOCTD IIKOJIBHUKOB;

o COBEpIIEHCTBOBATh YMEHHUsI PadOTaTh C JIUTEPATypodl U CpelCTBaMU
MYJIbTUMEINA.

. Bocnumamenvnuie

o copMUpPOBATh y YyYalIUXCAd [UAJIEKTUUYECKOE IOHUMAaHHE HAYYHON
KapTUHBI MUPA,

o CHOCOOCTBOBAaTh MX HMHTEIUIEKTYaJbHOMY Ppa3BUTHIO, BOCIUTAHUIO
HPABCTBEHHOCTH, T'YMAaHUCTUYECKUX OTHOLIEHUH, TOTOBHOCTH K TPYAY;

o IIOATOTOBUTH YYAIIUXCA K CAa4Y€ dK3aMEHA, TOCTYIUIEHUIO B BY3;

o NOJATOTOBUTh YYaIIMXCS K CO3HATEIbHOMY M OTBETCTBEHHOMY BBIOODY
YKA3HEHHOTO ITyTH;

o Pa3BUTh y4€OHO-KOMMYHUKATUBHBIE YMEHHUS.

DopMbI KOHTPOJISI U KPUTEPUH OLEHKU TeKylnii KOHTPOJIb YPOBHSI YCBOCHUS
MaTepuaia OCYIIECTBISIETCS TIO PE3yJbTaTaM BBITIOJHEHUS] 00YyYaromuxcs
nmpakThyeckux 3amaHuii. [lo wToram arrTecTanuu OllEHMBaHWE B Oaiax He
MPOU3BOJIUTCS, OTMETKA HE BBICTaBIAIOTCA. OIHUM U3 CTUMYJIOB Pa3BUTHS U
MOTHBAllMM, a TAaKX€ B KayeCTBE IIOOLIPEHHUS HCHOJIb3YETCS BKIIOUEHUE
pE3yNbTaTOB TECTOB B MOPT(HETs WHIWBUIYAIbHBIX JTOCTHUKEHUN IIKOJIHHUKOB
(omexkTpoHHOE TOPT(HOIMO), HarpaxkaeHue OJaroJapHOCTAMH, TpaMOTaMH,
qurioMamu. DopmMoM  TIPOMEKYTOUYHOM ATTECTALMU  SABJSAECTCA MPAKTUYECKas
pabora.

IIporpamMma Kypca paccuMTaHa Ha YYEHUKOB 9 KJIacCOB M IpeJHA3HayeHa IJis
npeanpoduIbHON MOATOTOBKU U MPO(EeCCHOHATIBHOTO CaMOONPEICIICHUs yUalluXcs
C OpUEHTalMeN Ha XUMUKO-OMOIOTUYECKUNA TPOPHIIb.



IpoaomxutenbHoCcTh Kypca: 33 yaca (1 yac B Hezeno).

MeToabl 1 GpopMbI 00yUeHHUS

@DopMBbI IPOBEICHUS 3aHITHN: JICKINS, CEMUHAP, KOH(EPEHIHSI, MPAaKTUISCKas
pabora.
@®opMbl  OpraHu3ani  PadOTHl  yYAIUXCSA: WHAWUBUAYyalbHAs, (pPOHTAIbHAS,
TpyIIoBas, mapHasi.

2.11lnaHupyeMbl pe3yJabTaThl OCBOEHMS KYpca M CHCTEMA UX OLlEHKHU
Jluunocmnuwie YY/I:

YMeHrne BeCTH JAuajlor Ha OCHOBE PABHOIPABHBIX OTHOUIEHWM MW B3aWMHOTO
YBaKCHUS;

YMeHHne KOHCTPYKTUBHO pa3peniatb KOH(PIUKTHI;

VYcrolunBBId  TIO3HABATEIBHBI HMHTEPEC M CTAHOBIICHHE CMBICI000pa3yIoIIeit
(GyHKIUY [TO3HABATEIBHOIO MOTHUBA;

['0TOBHOCTH K BBIOOPY MPOGUIBLHOTO 0Opa30BaHUS.

Pecynamuenvie YY/I:

Cnu4aroT CBOM CIIOCO0 JEHCTBHS C 3TAJIOHOM;

CnuyaroT crmocod U pe3yiabTaT CBOMX JCHCTBUM C 3aJaHHBIM  ATaJOHOM,
OOHapyXUBAIOT OTKJIOHEHUSI ¥ OTJINYHUS OT ITAJIOHA,

BHOCAT KOPPEKTUBBI U TIOMIOJIHEHUSI B COCTABJICHHBIC TJIAHBL;

BHOCAT KOpPpEeKTHUBBI M JOMOJHEHUS B CIOCOO CBOMX JEUCTBUH B cllydae
PACXOXKJICHUS ATAJOHA, PEaIbHOTO JICUCTBUS U €T0 MPOIYKTA;

BbIIENsAIOT M OCO3HAIOT TO, YTO YK€ YCBOEHO M YTO €IIE€ MOJJIEKHUT YCBOEHUIO,
OCO3HAIOT Ka4€CTBO U YPOBEHb YCBOCHHS;

OcCo03HAIOT Ka4eCTBO U YPOBEHb YCBOCHUS;

OLEeHMBAIOT JIOCTUTHYTBIN pE3yJIbTarT;

OnpenensitoT NocieI0BaTeNbHOCTh MPOMEKYTOUHBIX LI C y4eTOM KOHEYHOI'O
pe3ybTara;

CocTaBIISIOT IJIaH U ITOCIIEA0BATCIHFHOCTD JEHCTBUM;

CraBsatr y4yeOHYIO 3ajlayy Ha OCHOBE COOTHECEHHUsI TOTO, YTO YK€ H3BECTHO H
YCBOEHO, ¥ TOTO, YTO €I1€ HEU3BECTHO

Ho3nasamenvnvie YY/I:

BbIensitoT KonMuecTBEHHBIE XapaKTePUCTUKN 0ObEKTOB, 3aJJaHHBIC CIIOBAMU;
BoccTanaBnMBamOT TNpeAMETHYIO CHUTYallMio, ONHCAaHHYK B 3ajade, IyTeM
nepeopMyIHpoOBaHUs, YIOPOUICHHOIO IepecKa3a TEKCTa, C BBIIEJICHHEM TOJIBKO
CYLIECTBEHHOM AJIsl peLIeHUs 3aauu UHPOpMAIIH;

Briaensitor 00001eHHBIA CMBICT 1 OPMATIBHYIO CTPYKTYPY 3a/1a4U;

YMeroT 3aMeHATh TEPMUHBI OIPEICICHUSIMH;

YMeroT BBIBOJIUTH CIICACTBUS U3 UMEIOIIMXCS B YCIOBHH 3a/1a4Ml TAHHBIX;

Briaensitor opManabHyI0 CTPYKTYpPY 3aJauu;



AHanU3upyIOT yCIOBHS U TpeOOBaHUS 3a]a4u;

BeIpaxxaroT CTpyKTypy 3a/1a4u pa3HbIMU CPEICTBAMM;

BBITTONHSIOT onepanny ¢o 3HaKaMu ¥ CHMBOJIAMU;

Br16uparoT, COmocTapisiioT 1 000OCHOBBIBAIOT CIIOCOOBI pEIICHHS 3a/1a4H;

[TpoBoasT aHanmu3 cnocoOOB peLICHUs 3aJa4l ¢ TOUKH 3PEHHS UX PAIlMOHATIBLHOCTH U
YKOHOMHUYHOCTH;

YMerT BeIOUpaTh 0000IIEHHBIE CTPATETUHN PEIICHUS 3a/1a4n

Kommynuxkamuenwvie YY/I:

Obwaromes u 83auUMO0etcmeyIom ¢ NApMHepamu no CO8MECMHOU 0esmeIbHOCU
unu obmery ungopmayueri:

YMeIoT Ciymath U CIbIIATh APYT APYTa;

C 10CTaTOYHOU MOJHOTOM M TOYHOCTBIO BBIPAYKAIOT CBOM MBICIU B COOTBETCTBUU C
3aJlayaMu U YCJIOBUSIMU;

AJIEKBaTHO HMCHOJIB3YIOT PEUYEBBIE CPEICTBA IJIsi JUCKYCCUU U apTyMEHTALIMH CBOEH
MO3ULINY;

YMeT npeAcTaBiIsTh KOHKPETHOE COAEpP’KAaHWE UM COOOIIATh €ro B MHCbMEHHOW U
YCTHOU opme;

HHTepecyroTcs 4yKUM MHEHHUEM U BBICKA3bIBAIOT CBOE;

Berynaror B nuanor, y4acTByIOT B KOJUIEKTHBHOM OOCYXKJIEHUHU MpOOJIeM, ydarcs
BJa/IETh MOHOJIOTMUECKON M JUAIOTWUYECKON (opmMamMu peun B COOTBETCTBHM C
IrpaMMaTHYE€CKUMU U CHHTAKCUYECKUMH HOPMaMH POJHOTO SI3bIKA.

Yuamca Oeuvicmeosame ¢ yuemom nosuyuu 0py2020 U CO2NACOBbIBAMb CE0U
Oelicmeus:

[IoHMMarOT BO3MOXXHOCTBb pA3JIMYHBIX TOYEK 3PEHMS, HE COBNAJAIOLIUX C
COOCTBEHHOIA;

[TposIBASIIOT TOTOBHOCTh K OOCY>KI€HHIO pPa3HbIX TOYEK 3pEHHUS U BhIpAaOOTKE 00IIen
(rpymnmnoBoit) NO3ULUU;

MemanpeomemHnpimu pe3yabTaTaMd OCBOECHHUS BBIMTYCKHHUKAMU OCHOBHOM IIKOJIBI
MPOTPaMMBbI 10 XUMUU SBJISTIOTCS

1) wucmonb30BaHWE OCHOBHBIX HWHTEIUICKTYaJIbHBIX OIepanuii: (GpopMyIupoBaHUe
TUIIOTE3, aHaJu3 W CHUHTE3, CPaBHCHHE, O0OOINECHHE, CHCTeMaTH3allus, BBISIBIICHHE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€EH, TIOUCK AHAJIOrOB;
2) yMEHHE TEHEpPHpOBaTh HWACH U OMPENCISITh CPEACTBA, HEOOXOIUMBIC ISl HX
peanu3anuu;

3) yMeHHWe oOmpenensaTh LeTd W 33Jaddl  JesATEIbHOCTH, BBIOMpATh CpEICTBA
peanu3anuu e 51 MIPUMEHSTh 1504 Ha MPAKTHUKE;
4) WCTNOJIb30BAHUE PA3JIMYHBIX HMCTOYHHMKOB JUIS TOJYYEHUS XUMHUYECKOM
uHpopManuu.

5)OBnazeHUe HaBBIKAMH CaMOCTOSITEJILHOTO TMPUOOPETEHHS] HOBBIX 3HAHUM,
OpraHu3ali Y4eOHOW JeATEeIbHOCTH, TIIOCTAHOBKM IIeJiel, TIJITaHUPOBAHUS,
CaMOKOHTPOJISL U OLIEHKU PE3YJIbTATOB CBOEH NIEATEIILHOCTH, YMEHUSIMHU NIPEIBUIETH
BO3MO>KHBIE PE3YJIbTAThl CBOMX JICVCTBUU;



IIpeamMeTHBIE pe3yabTAaThI 0CBOCHHS 00y4AIOMIMMHUCH IPOrPaAMMBbI:

yuauwuecs OO0JIJHCHBL 3HAMD.

e (usnueckre BEIMYMHBI M WX €AWHHUIIBI M3MEpPEHHUs (Macca BellecTBa, Macca
pacTBOpa, KOJMYECTBO BEIIECTBa, OOBEM BemIeCTBa, OOBEM pacTBOpa,
OTHOCUTEJIbHAsA aTOMHAasi M MOJISIpHAs MacChl BEIIECTBA, MaccoBasi JOJs
PAacCTBOPEHHOTO BEILIECTBA, MACCOBAs JOJIS SJIEMEHTOB B COCAMHECHUH, BBIXO]
BEIIIECTBA);

® YpPaBHCHMSI XUMHYECKUX PEAKIUK;

e JIMCCOIMallMs, KaTHOH, aHUOH,

® YHCJIO YAaCTHII, YUCIIO ABOTaIpo;

® MOJIIPHBI 00BEM T'a30B;

e (opmynsl I pacyeToB Macchl, 00beMa, MACCOBOM JOJIM, OTHOCHUTEIBHOM
TUIOTHOCTHU, YHCJIa aTOMOB MOJIEKYJI;

® CTAHJAPTHBIN IUJIAH PEUICHUS PACYETHOW XUMUYECKOMN 3a7a4u;

® OCHOBHBIC U JIONIOJTHUTEIBHBIC CIIOCOOBI PEIICHUS XUMUYECKUX 3a]1a4;

e rpadUUeCKUN METOJ] PEIICHUS XUMUUYECKHUX 3a]1ay;

e 3Hatk IITH B kaOuHeTe XUMUM.

yuawuecs O0JIHCHbL YMemb.
® POM3BOAUTH H3MEpeHHs (00beMa pacTBOpa C TOMOIIBIO MEPHOW TOCYIbI,
IUIOTHOCTH PacTBOpa C MOMOIIBI0O apeoMETpa); TOTOBUTh PAcCTBOPHI C 3aJaHHOM
MacCOBOWM JIOJIEl PAcTBOPEHHOIO BEUIECTBA; OMNPEAENSATh MAaCCOBYIO JOJIIO
pacTtBopeHHoro BemiecTBa (%) I pacCTBOPOB KUCIOT M IMIEIOYCH IO TaOJIMYHBIM
3HAQYEHUSIM WX IUIOTHOCTEH; TUIAaHUPOBAaTh, TMOJrOTaBIWBATH U IPOBOJUTH
MPOCTEHIIINE XUMHUYECKHE  OKCIIEPUMEHTHI, CBSI3aHHBIE C  PACTBOPCHUEM,
buIbTpOBaHUEM, BBHITAPUBAHUEM BEIIECTB, MPOMBIBAHUEM M CYIIKOW OCaIKOB;
MOJIYYEHUEM U B3aUMOJIECHCTBHEM BEIIECTB, OTHOCSIIMXCS K OCHOBHBIM KJlaccam
HEOPraHWUYECKUX COCIMHEHUH; OINpEIECNICHNEM HEOPraHUYECKUX BEIIECTB B
WHJVMBHUAYaJbHBIX  PacTBOpax »HATHUX BEHIECTB; OCYIIECTBICHUEM  LIEMOYKHU
MPEBPALIEHUN HEOPTAHUYECKUX COCINHEHU;
® MPOW3BOAUTH pPAacUeT OIpPEIEICHUS MAacChl MU MAacCOBOM [IOJIM PaCTBOPEHHOTO
BEILIECTBA B PACTBOP, MOJYYEHHOM Pa3HBIMU CIOCOOaMM (PACTBOPEHUEM BEIIECTBA
B BOJIE, CMCIIMBAaHUEM pPACTBOPOB pa3HON KOHIIEHTpAIlMH, pa30aBICHUEM W
KOHIICHTPUPOBAHUEM PACTBOPA);
® 1ICTI0JIb30BaTh MPUOOPETEHBI 3HAHUS M YMEHHS B MPAKTUUECKON NESITEIHLHOCTH U
MOBCEIHEBHON J>KU3HU C IIeJIbI0: 0Oe30macHoro oOpallleHusi ¢ BellecTBaMu |
MarepuajiaMH; SKOJOTHMYECKH TpPaMOTHOTO TOBEJEHUS B OKpYXKaWIIEH cpere,



OLICHKM BJIMSHHS XMUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOIIEH Cpeabl Ha OpraHu3M
YeJl0OBEKa; KPUTHUYECKOM OLIEHKH HH(OpMalWUd O BEUIECTBAX, HCMOJIb3YyEMbIX B
OBITY; IPUTOTOBIICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIUH.

3.0cHOBHOE coJiep:KaHNe MPOrPaMMBbI

BBenenue (1 9)

HayuHblif SKCTIEpUMEHT U €ro pojb B MO3HAHUU. TeXHHKa 0€30MacHOCTH IpU
IPOBENCHUH JIA0OPATOPHBIX M MpakTUUYeckux padoT. [IpaBuna okazaHus nepBou
MEIULUHCKONW IMOMOIIM TIPH OXKOTaX W OTPABJICHHUSIX XUMHYECKUMHU PEAKTUBAMH.
JlaGopatopHoe 000py10BaHUH. XUMUYECKUE PEAKTHUBBI.

Hemoncmpayuu. Anteuka KaOMHETa XUMUU. XHUMUYECKHUE PEAKTUBBI U
nabopaTopHOe 000pYAOBAHUH.

Ipaxmuueckue pabomuol
N3mepennie 00beMOB BOJIBI C TTOMOIIIBI0 MEPHOM MOCYIBI.

MeToabl 0YMCTKH BellecTB(24yaca)

OcHOBHBIE CIIOCOOBI PA3/EIICHNs CMECE: HAMarHMYKMBaHKe, (PUIBTPOBAHUE,
BbIIIapUBAHUE,yIAPUBAHUE, KPUCTAILITU3ALINS.
OuuncTKa 3arps3HEHHON TOBAPEHHOW COJIH.

Cnoco0bl moJryYyeHHs HEOPraHNYeCKHX BelleCTB U UX cBoiicTBa (8 )

OCHOBHBIE CBOMCTBA BAXKHEWIIMX KIIACCOB HEOPraHMYECKHX COCIUHEHUM.
3HAKOMCTBO ¢ OoOpasllaMu OKCHJOB, KHCJIOT, OCHOBaHWU U coJieil. Pacrio3HaBaHue
ocHoBaHuM. PacniozHaBanue kucnot. [ mapoans conen.

IIpakmuueckue pabomsi

OO6mue crnocoObl ToJydeHHs MeTasioB. IlomydeHue MeTayuioB peakiuei
3aMEILIEeHUS U3 PACTBOPOB COJIEH;

[Tomydyenue kucaopoaa pas3iioKeHUEM EPEKUCH BOAOPOJIA;

[Tomyuenue Bogopoa;

[Tomy4yeHue okcuaa MEIH U YIIEKHUCIOTO Ta3a pa3IoKEHUEM MATaXUTa;

[Tomy4yeHne HEPACTBOPUMBIX OCHOBAHUM U UX CBOMCTBA;

OOmiasi xapakTepUCTHKA CIOCOOOB TMOJIYYEHHUS KHUCIOT: CEPHOW, COJISHOM,
a30THOM, pocopHOIl KpeMHUEBOIA;

OO6mue crnocoObl mosydeHust cosieit. IlomyueHuwe cosedt peaknuert oOmeHa
MEXIYy KHCIOTOU U OKCUJIOM;

N3yuenne MuHepanbHbIX YI00OpeHU

OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHBIE MPOIECCHl M UX MPUMEHEHUE B
anaause (3 4)



OKHCIIUTETFHO-BOCCTAHOBUTENbHBIE  (YHKIIMM BEIIECTB MW HAIPaBJICHHE
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peaknmid. Oxuciautenb. BoccTaHOBUTEND.
CraHmapTHBIC OJEKTPOJHBIC TMOTEHIWANBL. PsSa  CTaHAApTHBIX  AJIEKTPOIHBIX
MOTCHITMAIOB. 3aBUCUMOCTD AJICKTPOIHOTO TOTEHIMANIA OT MPUPOJIBI PEaTHPYIOITUX
BCIIECTB, OT WX KOHIIGHTpaIluu, TeMmmeparypsl, pH cpempl, pacTBOPUMOCTH,
NPUCYTCTBHS B CHCTEME KOMIUIEKCOOOpa30BaTEIS.

Ipaxmuuecxue pabomoi

OKHCIIUTENFHO-BOCCTAHOBUTENILHBIE  CBOMCTBA NepMaHraHata Kalus C
MIEPOKCUIOM BOZOPO/IA;

Oxkwucnenue noros xpoma (111) mepokcumom Boopoa;

Oxucnenue nonos xpoma (111) mepmanranaTom kanusi B KUCIION cpefie

PacTBOpPBI U CNIOCOOBI X MPUTOTOBJIeHH (6 YacoB)

3HaueHUE pPacTBOPOB B XUMHUECKOM OJKcrepuMeHTe. [loHsTHE HCTUHHOIO
pactBopa. [IpaBusia mpuroToBiieHUs] pacTBOPOB. TeXHOXMMUUYECKUE BECHl U MpaBUiia
B3BEIIMBAHUS TBEP/IbIX BEIIECTB.

MaccoBass 1oji1 pacTBOPEHHOrO BemlecTBa B pacTBope. Pacuer wu
MIPUTOTOBIICHUE pPACTBOpPA C OMNPENEICHHOW MAacCOBOM JOJIEM pacTBOPEHHOTO
BEIECTBA.

Onpenenenrne 00bEMOB PACTBOPOB C MOMOIIBI0 MEPHON MOCYAbI U TUIOTHOCTH
pPacTBOPOB HEOPTAHMYECKUX BEUIECTB € MOMOIIBIO apeomeTpa. Tadauipl MIOTHOCTEH
pacTBOpPOB KHCIOT M 1ienodyeil. Pacuer maccel pacTBOPEHHOIO BEIIECTBA IO
W3BECTHOM IJIOTHOCTH, 00bEMY M MAaCCOBOM J10JI€ PACTBOPEHHOTO BEIIIECTBA.

JleMoHcTpauuu. XUMHUYECKass Tocylna [Jsi MPUTOTOBJIEHUS PacTBOPOB
(cTakaHbl, KOHUYECKHE KOJOBI, MEPHbIC IMJIMHJIPBI, MEPHBIC KOJOBI, CTECKJISTHHBI
MaJOYKH, CTEKJISIHHBIC BOPOHKHU U T.J.). T€XHOXUMHYECKUE BeChl, pasHOBeckl. Habop
apeoMeTpOB.

Jlemoncmpayuonnwiii sxcnepumenm. OnpeneyeHrue MIOTHOCTH pPAacTBopa C
NOMOILBI0 apeoMeTpa. OnpeneneHue KOHUEHTPAIMU paCTBOPOB KUCIOT U OCHOBAaHUM
C TIOMOIIBI0 Ta0IUIEl «MaccoBast 10Jisi paCTBOPEHHOTO BeriecTBa (B %) U MIOTHOCTh
pacTBOpOB KuCIOT ¥ ocHoBanui mpu 20° C». VBenuueHne KOHIEHTPALUH PacTBoOpa
THAPOKCUTA HATpusl MPU AOO0ABICHUU JOMOJHHUTEIBHOTO KOJWMYECTBA IIEJIOYH B
pacTBOp, IPOBEPKA U3MEHEHUS KOHILIEHTPALIMY C TTIOMOIIBIO apEOMETpa. Y MEHbIIICHHUE
KOHLIEHTpAallMu TUJIPOKCUIA HATPUS B PACTBOPE 3a CUET €ro pa3daBieHUs, MPOBEPKa
WU3MEHEHUS] KOHIEHTPALMH C IIOMOIIbIO apeoMeTpa.

IIpakmuueckue pabomsi
B3BemmBanne Xjopuja HaTpUsi HA TEXHOJIOTHMYECKUX Becax. [IpuroroBieHue

pacTBOpa XJIOpHUJA HATpus C 3aJaHHOW MacCOBOM JOJIEM COJM B PACTBOPE.
Onpenenenue oObemMa pacTBOpa XJIOpUJAa HATPUS C TIOMOIINBIO apeoMeTpa.
OnpeneneHne MaccOBOM JOJMM KUCJIOT M IIEJIOYEH B pacTBOpax IO 3HAYECHUSIM HX



IJIOTHOCTEH ¢ MOMOIIIbIO Tabnuiibl «MaccoBas 10711 paCTBOPEHHOTO BenlecTBa (B %)
¥ IUIOTHOCTh PACTBOPOB KMCJIOT U ocHoBauui mpu 20° C». CMemmBanue pacTBOPOB
XJIOpUJa HATpUs PaA3IUYHON KOHICHTPAIMM U pPacyeT MacCOBOM JOJH COJU B
MOJIy4Y€HHOM PacTBOPE.

OcHoBBI KayecTBeHHOTr0 aHaju3a (12 u)

[TonsiTne KayecTBEHHOW peakuuu. KadecTBEHHbIE pEakUUW Ha KATHOHBI M
aanoHbl. OmpeneseHrue BEIIECTB C IMOMOIIBIO TaOIUIIBI PACTBOPUMOCTH KHCJIIOT,
OCHOBAHUM M COJIEM B BOJE, XAPAKTCPUCTUKU BHUJHUMBIX W3MEHEHHUU IPOLECCOB.
Knaccudukanus anmonoB. OOHapyKeHHE KaTHUOHOB (KHCIOTHO-ILEJIOYHON METO.
KaueCTBEHHOro aHanu3a). KaTuoHbl mepBOil aHamuTUyecKkod rpymnmbl. KaTHoHbI
BTOPOMl AHAIIMUTHYECKOM rpynnbl. KaTHOHBI TpeTheld aHATUTHYECKOW TPYIIIIHL.
KaTroHbl 4eTBEPTON aHAIUTHYECKOW Trpynmbl. KaTHOHBI TATOM aHAIUTHYECKOMN
rpynmbl. KaTuoHs! mectoit aHanutuueckoi rpymmbsl. OOHapYyKeHHEe HOHOB. AHUOHBI
MEPBOM AaHAIMTUYECKOUN TPYNIbl. AHUOHBI BTOPOW aHATIMTUYECKOUN IpyNHIibl. AHUOHBI
TPEThEN AaHATUTUYECKON TPYIIIBI.

OmnpeneneHre HEOPraHUUECKUX BEIIECTB, HAXOJAUIMXCA B Pa3HbIX CKIISHKaX
0e3 ITUKETOK, 0€3 MCIOJIb30BaHUs JONOJHUTENBHBIX PEaKTHUBOB. OCyIECTBICHHE
[ENOYKU MTPEBPAICHHS] HEOPTAaHUYECKHUX BEIIECTB.

Jlemoncmpayuonnwiti sxcnepumenm. VneHtudukanus pacTBOpoB cyib(dara
xenesa (Il), cynedara meau (1), xnopuna amomunus, HUTpaTa cepedpa ¢ MOMOIIBIO
pacTBOpOB TUApOKcuaa HaTpus. HaeHTuduxaumss pacTBOPOB XJIOpUAA HATPHS,
uonuaa kanus, ocdara HaTpUs, HUTpATa KajJblUs C MOMOIIBIO pPacTBOpa HUTpATa
cepeOpa 1 a30THOM KHUCIIOTHI.

IIpaxmuueckue pabomul. KauecTBEHHbBIE peakIiy HAa HaNOOJIee BaXKHbIC
KaTUOHBI U aHHOHBI.
OOHapyxeHue kaTHoHOB | aHaymTrueckoi rpymmsl (Na*,K* NH,").
OOHapykeHUe KaTHOHOB 2 aHaIUTHIeCKoi rpymmsl (Ag* ,Pb?).
OOHapykeHue KaTHOHOB 3 aHamuTHaeckoi rpynmsl ( Ca?*,Ba?").  OGnapyxkeHue
KaTHOHOB 4 aHamuTudeckol rpymmsl (Al** Cr3* Zn?"). OGHapyxeHue
KaTUOHOB 5 aHanutuueckoi rpymnsl (Fe?*,Fe3*,Mn2*, Mg?).
OGHapykeHue KaTHOHOB 6 aHanmuthaeckoi rpymmsl (Co?* ,Cu?* ,Ni%* ,Cd?").
AHanu3 CMeCH KaTUOHOB BCEX aHAIMTUYECKUX TPYIIT .
OGHapysxenue annoHoB 1ananutuueckoit rpymmsl (SO42,S03%,5,03%,C0O3%,PO*).
OGHapyXeHUEe aHMOHOB 2 aHanuthudeckoi rpymmst (C1-,Br,17,5%7).
Oo0HapysxeHnne annoHoB 3 aHanuTrueckoi rpymmsl (NO3,MnO4, CH;COO™).

JKCcIepUMEeHTAJbHOE pemienue 3aaa4 (14)
OKCHEepUMEHTAIBHOE PELICHHE 3a/1a4. BBINOJIHEHNE HHINBHTyaJIbHBIX
UCCJIEI0BATENBCKUX MTPOEKTOB. 3al[UTa MPOEKTHHIX padoT.

4 TeMmaTnuecKHui MJIaH



Ne Tema paznena KoandecTBO 4acosB
n/n
1 BBeneunue 1
2 | MeToasl OYMCTKH BEUIECTB 2
3 | CiocoOslI osTydeHus HEOPraHMIECKUX 8
BEIIECTB U UX CBOMCTBA
4 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC 3
MIPOIECChl M MX MPUMEHEHHE B aHAJIN3e
5 | PacTtBOphI ¥ C1IOCOOBI UX TIPUTOTOBIICHUS 6
6. | OCHOBBI KAUECTBEHHOI'0 aHAJIN3a 12
7. | DxcriepuMeHTaIbHOE PEIICHUE 3a/1a4 1
Hroro: 33
TemaTuveckoe NJIAHUPOBAHHUE
Ne Tema ypoka IIman | @akr
ypoOKa
1.BBEJEHMUE (14)
1 TexHrKa 6€30MaCHOCTH MPU POBEICHUN
71a00paTOPHBIX U MPAKTUYECKUX PaboT.
2. METO/JIbI OYUCTKHN BEILLECTB (2u4)
Ouucrtka Bemects. ubTpoBaHuEe, BEITIAPUBAHUE,
2 CyIIKA BELIECTB.
Ouuctka yepHu agcopouueit. Pazaenenue cmecu
TJIMHBI M MEHOTO KyIiopoca
3 BrimapuBanue conu u3 pactsopa..Ilonyuenue u

JIeKaHTalus cyiabdara 6apusl.

3. CITIOCOBBbI ITOJYYEHUA HEOP'TAHUYECKHUX BEIIECTB 1

X CBOUCTBA (84)

4 O6mue cnocoObl mosydeHus: MerauioB. [lomyuenue
METAJIJIOB PEaKIMedl 3aMelieHus] W3 PacTBOPOB
COJIEH.

3) [Tomyuenue KuCIOpoaa pa3ioKeHuEM ePeKHCH
BOJIOPOJA.

6 [TonyueHnue BoiOpoOA.

7 [Tomyuenue okcuma MEAH U YTICKUCIIOTO Ta3a
pa3ioXKeHHUEeM MaJlaXxuTa.

8 OO6mme crocoObl OJyUYeHHs] OCHOBAHUM.




[TonyyeHue HEPACTBOPUMBIX OCHOBAHUM U HX
cBoiicTBa. AMGbOTEpHbIE OCHOBAHUS

9 OO6m1as XxapakKTepruCTUKa CIIOCOOO0B MOJTyYCHUS
KHUCJIOT: CEpHOU, COJITHOM, a30THOM,
dhochopHOI KpeMHUEBOU

10 OO01ume criocoObl osryuenus coneil. [lonyuenue
CoJIeH peakiueld 0OMeHa MEX1y KHUCJIOTON U
OKCHJIOM.

11 N3yueHne MuHepaabHbIX YI00pEeHUI

4.0KNCIUTETBHO-BOCCTAHOBUTEJIbHbIE MPOLECCHI M UX IPUMEHEHHE B
anaamse (34)

12 N3ydyeHne OKuCIUTEIbHO— BOCCTAHOBUTENIBHBIX
CBOMCT NIEpMAaHraHaTa KaJlusi ¥ IEPEKUCH BOJIOpoAa

13 Oxucnenne nonos xpoma (111) nepoxcuaom
BOJOPOJA

14 Oxucnenue nonos xpoma (111) nepmanranarom

KaJusl B KUCJIOMN cpeJie

5.PACTBOPHBI U CITIOCOBBI UX ITPUT'OTOBJIEHUS (6 yacos)

15 [IpuroroBiieHue pacTBopa C 3aJaHHOM MOJIIPHOU
KOHIEHTpaLen

16 Onpenenenne pH  pacTBOpoB ¢ MOMOIIBIO
WHIUKATOpa

17 O6pa3oBaHNE U PACTBOPEHHUE OCAIKOB

18 DKCTepUMEHTAIBHOE OCYIIECTBICHUE MPEBPALICHHIA

19 Pa3IUYHBIX KJIACCOB COSAMHEHUN B PacTBOpax

20

6. OCHOBBI KAYECTBEHHOI'O AHAJIU3A (134)

21 OCHOBHBIE PUHIIUIBI KAYECTBEHHOTO aHAJIN3.
JlpoOHBIN ¥ CHCTEMHBIN aHAJIU3.

22 OOHapyKeHue KaTHOHOB | aHATUTUYECKOW TPYIIIBI
(Na",K*",;NH").

23 OOnHapyXxeHHE NMOHOB aMMOHHUS CPEH BBITAHHBIX
coJIer

24 OOHapyXeHHEe KaTHOHOB 2 aHAJTUTHYECKOU TPYIIITHI
(Ag* ,Pb*).

25 OOHapyXeHHe KaTHOHOB 3 aHAJTMTHYECKOU TPYIIITHI
( Ca?*,Ba?"). OnpeneneHue 5KeCTKOCTH BOJIBI

26 OOnapyxeHue KaTHUOHOB 4  aHaNuT. TPYMNIbI
(A" Cr3* Zn?*").

27 OOHapyXeHue KaTUOHOB 5 HAJTUTUYECKON TPYIIIbI
(Fez+,Fe3+,Mn2+,Mg2+).

28 KayecTBeHHBIN aHATIU3 KEIE30COIepKAIINX

JICKapCTBEHHBIX MpENapaToB

29 OOHapyXeHue KaTHOHOB 6 aHAJTMTHYECKOU TPYIIITHI




(Co? ,Cu?* Ni?* ,Cd?).

30 Krnaccudukanys aHHOHOB HA aHATUTHYECKHE
rpynibl. OOHapyKeHHE aHUOHOB | aHATUTUYECKOU
rpymnsl (SO4#,503%,5,03%,C03%,PO).
31 Oo6napy:xeHue aHuoHOB 2 aHanut. rpynmnsl (Cl-,Br-
1,8%).
32 O6HapyXeHuEe aHMOHOB 3 aHAIUTUYECKOU TPYIIIIBI
(NO;~,MnO4 ,CH3COO").
/. JKcnepuMeHTaJIbHOEe pelieHue 3aaa4(14)
33 | DkcmepuMeHTAIBHOE peleHHe 3aa4 | |

IMpunoxenue Kk nporpaMMe BHEYPOUHOU AeSITEILHOCTH
«IIpakTHYeCKass XUMHUD)
IJIS 00y4arIuXcd 9-X Ki1accoB

OueHuBaHue TOCTHKEHUM Y9AIMXCH




Huskuit  ypoBEeHb:  yJIOBIIETBOPHUTENIBHOE  BIAJCHUE  TEOPETHUECKOMN
uHbopMallMelt 1o TeMaM Kypca, YMEHHE [I0JIb30BAaThCs JIMTEPATypol mpu
HOJrOTOBKE COOOIIEHUM, 3JIEMEHTAapHbIE NMPEACTaBICHUs 00 HCCIeI0BaTENbCKON
NEATEBHOCTH, IIACCUBHOE YYaCTUE B MPAKTUYECKOU IEATEIBHOCTH.

CpenHuli  ypOBEHBb: [OCTATOYHO XOpOLIEE BJIAJEHUE TEOPETHUYECKON
uHpopMalmelt 1Mo  Kypcy, yYMEHHE  CHUCTeMaTH3HpOBaTh M  MOAOUPATH
HEOOXOQUMYIO  JIUTEpaTypy, IPOBOJUTh HPAKTUUECKU OIKCHEPUMEHT, HMEThH
IpejcTaBlIeHUEe 00 y4uyeOHO — MCCIEeN0BaTENbCKOW JIE€ATEIbHOCTH, Yy4YacTHE B
KOHKYpCaXx, BBICTaBKaX, OPraHU3al[ii U MPOBEICHUN MEPOIIPUATHH.

Bbicokmnil ypoBeHb: CBOOOJHOE BIIAJICHHE TEOPETUUYECKOM HH(popManuen
0 KypCy, YMEHHE aHAIMW3UPOBATh JIMTEPATypHbIE MCTOYHUKM H JaHHBIC
UCCIIEJOBAaHUM ¥ ONpPOCOB,  BBISBISATH MPUYMHBI,  HOJOMpPAaTh  METOMbI
UCCIIEJOBaHMsI, MIPOBOAUTh Y4€OHO — MCCIEA0BATEIbCKYIO IE€ATEIbHOCTh, AKTUBHO
IIPUHAMATh y4YacTHE B MEPOIPHUATHUIX, KOHKYpPCaX, NPHUMEHATH IOIYYECHHYIO
UH(OPMAIUIO HA TPAKTHUKE.

Ouenka 3¢ peKTUBHOCTH PadOTHI
Bxogdmuii KOHTpOJIb — ONpENENICHWE YPOBHS 3HAHWUW, YMEHHM, HABBIKOB
B BHjie Oecell, MPaKTUYECKUX padoT, BAKTOPUH, UTP.
[IpoMeKyTOUHBI KOHTPOJIb: KOJUICKTUBHBIN AHAIN3 KaXKJIOW BBINIOJIHEHHOU
paboThl U camMOaHaIM3; MPOBEpPKa 3HAHMM, YMEHHUH, HABBIKOB B X0J1¢ OeceIbl.

TeMbl HCCJIE€A0BATEIbCKHAX IIPOECKTOB

1. Onpenenenne NEI0YHOCTH MEUYEHbBS, KUCIIOTHOCTH MOJIOKA U Ta3UPOBAHHBIX
HanmuTKOB. Conepxanre PochopHO KUCTOTHI B Ta3UPOBAHHBIX HANTUTKAX.

2. CocTaBneHHE COJISTHBIX CMECEH ISl TTIOCHITIKK JOPOT B TOJIOJNE] U UCCIIEOBAHUE UX
3 PeKTUBHOCTH.

3. OnpeneneHre Ka4YeCTBEHHOTO M KOJMUYECTBEHHOTO COJIEPKAHUS TTPUMECE B
BOJIOIIPOBOJIHOM ¥ PEYHOM BOJIE.

4. Co3naHne METAUTMYECKUX MOKPBITUN U U3/ICJIUM TaTbBAHOTEXHUUECKUMH
METOJIaMH.

5. PacTBOpBI, MPOBOLMPYIOLINE UIIH 3aMEJISIONINE KOPPO3UIO0 METAILIIOB.

6. ['paBUpOBaHNE METAIVIOB METOJIOM DJIEKTPOJIN3A.

IIpakTnyeckas padora Nel
MeTtoabl 04MCTKH BellecTB

esb: MO3HAKOMHUTHCSI C HEKOTOPBIMH CTIOCOOAMU OYMCTKH BEIIECTB: (GUIBTPOBAHUE U

BBIIIAPUBAHUE.



OOopynoBaHMe: METANTNYECKUN IITATHB C MAJIBIM KOJIBLIOM, CTaKaHbI, CTEKJISIHHAS MajovKa ¢
PE3MHOBBIM HAaKOHEYHMKOM, BOPOHKA, (puibTpoBanbHast Oymara, Gpaphopoas Jaiika, 3arpsisHeHHast

COJIb, CIIMYKH, CHUPTOBKA, JAEPEBSHHBIN €PKATEINb.
Xon pa6oTsl

1. PacTBOopeHme 3arpsi3HeHHOM costu. B ctakan BMecTumocThio 50 M1 HaneiiTe 5 — 6 M
JUCTWIIMPOBAHHOW BOJBI M 100AaBbTE IIPU MOMEIINBAHUHU | JIOKEUKY 3arpsi3HEHHOM COJIH.

Pasmernaiite conb CTEKJITHHOMN ITAJIOYKOU.

2. lIpuroroBjenue puabTpa. CroxuTe KBaJPATHBIN JTUCT (PUIBTPOBATBHON OyMaru BYETBEPO U
BBIPEKBTE M3 HETO CEKTOP, CUNTAs LIEHTPOM OKPY>KHOCTHU TOUKY M3ruda. Pagmyc okpyHOCTH
JIOJKEH OBITh Ha 2 MM MEHbILIE CTOPOHBI KOHYca BOpOHKHU. [Ipunogaumure 1 cioii 6ymaru u
npujaiire GpuibTpy Gopmy Konyca. @UIbTp JOJHKEH IUIOTHO NMPHUIIEraTh K CTEHKAM BOPOHKHU.

3. ®uiabTpoBanue. BHauane cmounte GUIbTp, YTOOBI OH MPUCTAT K CTEHKaM BOPOHKH. [y 3TOTO
HaselTe Ha PUIBTPOBANILHYIO OyMary, BCTaBICHHYIO B BOPOHKY, HEMHOT'O YHCTON BOJBI U ITyTEM
BpAICHUS BOPOHKH CMOUYHUTE BeCh QHIIbTP. BOpOHKY ¢ (hUIBTPOM BCTaBbTE B KOJIBIO IITATUBA,
MI0JICTaBbTE CTAKaH WM NPOOUPKY. 3arpsi3HEHHBII pacTBOP COJIU HAJMBaNTE HEOOJIBIIUMU
MOPLHSMU IO CTEKJISTHHOM MajlouKe, HIYKHUM KOHEI] KOTOPOU HaMpaBbTe K CTEHKE BOPOHKH, HE

NpUTparuBasich K GuibTpy. KuakocTs HE JOIDKHA TOXOIUTH 0 KpaeB GUiIbTpa HA 5 MM.

4. BoinapuBaHue OYUIIIEHHOT0 pacTBopa. B ¢apdopoByto vamky HaneiiTe | M OYUIIIEHHOTO
pacTBopa CoJIM U BbinapbTe ero. CpaBHUTE MOJIyYEHHYIO BAMH COJIb C BBIIAHHOM.

Bonpocs! u 3a1anus:
1. B xakxom cimyyae cMech pa3fensioT puiIbTpoBaHueM?
2. Kakumu ¢puzndeckuMu CBOHCTBaMH JOJDKHO 00J1aaTh BEIIECTBO, €CIIN /ISl €TO BIICICHUS
U3 pacTBOpa MPUMEHSIOT BbITapUBaHUE?
IIpakTnueckas padora Ne 2
IMonyyenune u JeKaAHTALUSA COJTH

I_Ie.m): ITO3HAKOMHUTLCA C HCKOTOPBIMU croco0amMu OYHUCTKH B€HICCTB: ACKAHTaIlUsA (OTCTaI/IBaHI/IG,

CIIMBaHME KUJKOCTH).

O0opynoBanue: crakanbl 50 MJI, CIUYKH, CIUPTOBKA, IEPEBSHHBIN JIep>KaTelb, paCTBOPHI XJIOPUAA
Oapust u cyibdara HaATPHsL, INATEINb.

Xoa padoTsl

1. Iosryuenue cyangarta 6apus. B crakan Haneiite 5-6 mu cynbdara Hatpus. [lo6aBbTe Takoe xe
KOJINYECTBO xyiopuaa 6apus. Uro Habmogaere?

2. lekaHTanus MOJy4eHHOH couu. [1o10’k1MTe HECKOIBKO MUHYT, JOKIUTECH IIOJTHOIO
OTCTaMBaHHUA OcaJika. AKKYpaTHO CJIIEWTE pacTBOpP B UUCTHIN cTakaH. [lepeHecure ocanok B
baphopoByto HalIKy, BEIAPbTE BOY.

Bonpocs! 1 3axanus:



1. CocraBbTe ypaBHEHUE PEAKIIMU B MOJIEKYJIIPHOM U MOHHOM BHJI€ MEXK]ly pacTBOpaMu
cyibdara HATpHs U XJIOpuaa 6apusl.

2. Kaxkoe BerecTBo BbIIIagaer B 0cagok?

3. Kakumu cBONMCTBaMU JOKHO 0071a7aTh BEIIECTBO, YTOOBI €r0 MOYKHO OBIIO OTIAEIISITE
JIEeKaHTanuei?

4, J1yis 4ero UCIonb3yIOT JeKAHTAIHIO?

IpakTnyeckas padora Ne3
Cnoco0bl moJTy4yeHUus1 METAJLIIOB
LeJsib: MO3HAKOMHUTHCS C OOLIMMH CIIOCOOAMH MTOJTyYSHHS METAUIOB.

Oo6opynoBanme: crakanbl 50 My, pactBopsl cynbdara mean (II), amerata cBuHIA, KEIE3HBIC

CKPETKHU, KHOIIKH.
Xoa padoTsbl

Ionyyenue cBuHIA. B cTakaHn HayeiTe pacTBOp anerara cBUHLA. M3 xKene3HOM CKPENKU COTHUTE
¢urypy, onycrure B pactsop. Uro Habnronaere?

IMosryuenne meau. B crakan HanelTe pacTBOp cyibdara MeIu, OMYCTUTE KEJIE3HYIO0 KHOIKY HIIN
ckpenky. HaGmronalite 3a n3aMeHeHHEM 11BETa pacTBOPA M KHOTIKH.

Bonpocsl u 3aganus:
K xakomy TUITy OTHOCSITCS IPEIJIOKEHHBIE TTPOIIECCHI?

CocraBbTe ypaBHEHHS] COOTBETCTBYIOLIUX PEAKIUH.
Bo3MoxHO 11 mpoTekaHKe MPOTUBONOIOKHBIX TPOLECCOB?

M own e

Kakue Meraibl Helb3s MOJIyYUTh JAHHBIM CIOcO00M?

IIpakTnyeckas padora Ned
IHony4yenne xkuciaopoaa

IIEJ'IB: IMO3HAKOMHUTBLCS CO CIIOCOOOM MOJIYYCHU U CO6I/IpaHI/I5{ KHCJIOpOJda, U3YyIUTH €ro
(1)1/1314%01(1/16 1 XMMHYECKHE CBOMCTBA.

OﬁopyszaHne: METAJUIMYECKUI IITaTUB C narncoﬁ, CIIMPTOBKA, CIIMYKH, npo61<a C ra300TBOJIHOM
TPY6KOﬁ, HpO6I/IpKI/I, JIYUYUHKA, paCTBOp IICPOKCHUAA BOAOPOAA, JIOKECYKA JJIsI CKUT'aHU BCIICCTB,

cepa.
Xox pa6oTsl

B npobupky nomectute 2 M1 pacTBopa Mepekuc Boaopoaa. Jo06aBbTe MOpoIIOK OKCHIa MapraHia
(IV). 3akpoiite mpoOupKy nMpoOKOii ¢ Ta300TBOAHON TPYOKOH. 3akpenuTe MpoOUPKY B
METaJUINYECKOM ITaTHBE. | a300TBOIHYIO TPYOKY OITYCTUTE B ITyCTOM CTaKaH WM MTPOOHPKY.
Harpeiite mpobupky ¢ pacTBOpoM mepekucu Boopoaa. Codepute KUCIOPO METOIOM BHITECHEHUS
BO3/yXa B 2 mpoOupku. BHecuTe B cocy/1 ¢ KUCIOPOAOM TICIOIIYIO JTydyuHKY. UTo HaOmonaete?
BHaecute B mpoOUpKy JI0KEUKY ¢ TIpeABAPUTEIHHO OJOROKEHHON cepoil. Uto Habmonaete?



Bonpocsk! u 3aganus:

Kakyro ¢pyHKIIMIO B JaHHOM TIpoliecce BBIMOMHAET okcu Mapranua (IV)?
CocraBbTe ypaBHEHHE peaKLMy MOJYyYEHHS KUCIOpOAa U3 MIEPEKUCH BOJLOPOAA.
[ToueMy KUCIIOpPOA MOKHO COOMPATh METO/IOM BBITECHEHUS BO3ayXa?

Kakumu guzndyeckumu cBorcTBaMu 001a/1aeT KUCIOPO?

Kak M0>XHO 0OHAPYXUTh KUCIOPO?

o bk owbdE

CocTaBbTe ypaBHEHHE PEaKIUU TOPEHUS CEPbl B KUCIOPO/IE.

IpakTnyeckas padbora NeS
IHonyyenune BoOpPO/Ia U M3y4YeHHE €r0 CBOWCTB
IIe.m:: IMOJIYYHUTBb BOAOPOA BSaHMOHeﬁCTBHCM KHCJIOTBI C MCTAJIJIOM, U3YYUTH €TO CBOMCTBA.

O0opynoBanme: pudOp /IS MOJIY4YEHUS BOAOPO/A, IUTATUB C IPOOUPKAMH, METATNINYECKUI
IITaTUB C JIANKOM, CIIUPTOBKA, CIIMYKH, IIMHK B TPAHYJIAX WJIU JKEJIE3HbIC OMUJIKU, COJITHAS KUCIIOTA,

okcua Meau (II) B mopoiiike, mpeMeTHOE CTEKJIO.
Xoa padoTsl

1. IToayuyenue Bogopoaa. Cobepure nmpubdop yist mosrydaeHus Bogoposaa. [lomecture B mpoOUpKy
HECKOJIBKO I'paHyJl IMHKA, IOMECTUTE MPOOUPKY B IIIACTMACCOBBIN IITATHB. B sanke apyroro
HITaTHUBA 3aKpenuTe Npodbupky ¢ nmopomkom okcuaa Meau (1) Tak, 4ToObl JOHBIIKO TpoOUPKH (TIO
TOPU30HTAIIN) OBLJIO YYTh BBIIIE €€ OTBEPCTHS, & OKCHJI PACIIPEICITUTE TOHKUM CJIOEM OT JHA
poOUpPKH 110 ee cepenuHbl. Ha ypoBHE oTBepcTHs IPOOUMPKH Ha CTOJI IOCTaBbTe (haphopoByro
gamky. B mpoOupKy /uist HOTy4eHus: BOJOPO/Ia HAIEHTE COJITHYIO KHCIIOTY 10 4 00beMa
npodupku. [lonyunrte Boopoa, codepute ero B mpoOMpPKY METOIOM BBITECHEHHS BO3/1yXa.
[TpoBepbTe ra3 Ha YHCTOTY.

2. BoccTaHoBJ1eHHe MeaH 13 okcuaa Meau. Korma Oyier BeIIEISTHCS YUCTBIA BOJAOPO/I, BCTABHTE
ra300TBOAHYIO TPYOKY B MPOOUPKY C OKCHIOM MEIU TaK, YTOOBI €e KOHEIl JOXOIUII JI0 THA
npobupku. Harpesaiite okcua meau. Uto Habmogaere?

3. I'openne Bogopoaa. l3pnexnure ra300TBOIHYIO TPYOKY U3 IPOOUPKH C OKCUAOM MEAU U
MOI0KTUTE BBIIETIOIMIACS Botopo. Uto Habmonaere? [logHecute k kpato TpyOKH CTEKIIO.

BOl'[pOCbI U 3alaHUA:

Harnmmmre ypaBHEHUS IPOTEKAKOIIUX PEAKIIUH.

[Touemy BOJOPOJ MOKHO cOOMPATh METO/I0M BBHITECHEHUS BO3Tyxa?
3aueM BOJIOPOA MPOBEPSIOT HA YUCTOTY?

Kakumu ¢usnueckumMu cBoicTBaMu o01azaet BoJIOpo?

a s wn e

Kakyro (pyHKIIMIO BBIITOJIHSAET BOAOPO/ IIPU B3aUMOJICHCTBUN C OKCUAOM Meu?

IIpakTnyeckas padora Ne6

Honyqe}me OKCH/TOB Pa3/IOKCHHUEM CJI0KHBIX BEIIECTB



He.m;: IIO3HAKOMMUTHCA C OJJHUM U3 06H_[I/IX CII0CO00B MOJIYYCHUS OKCUOB: PA3JIOKCHUC CIIOKHBIX
BCIICCTB.

OO0opynoBaHMe: METANTMYCCKUN IITATHB C JIAKOM, CIUPTOBKA, CIIMYKHU, TPOOUPKHU, TPOOUPKA C
ra300TBOJHOM TPYOKOM, pacTBOP TMAPOKCHIA KATbIHs, MAIAXHT.

Xoxa padoTsbl

1. CoGepure npubdop: 3akpenure NpoOUPKY ¢ ra300TBOAHOM TPYOKOH B Janke MITaTUBA TAKUM
00pa3oMm, 94TOOBI TOPJIBIIIKO TPOOUPKH OBLITIO HECKOIBKO HIDKE JHA. B poOupKy moMecTuTe
MaJlaXHT (TUAPOKCOKAPOOHAT ME/IH ), 3aKPOHTE ra300TBOJHON TPYOKOIi, KOHELl KOTOPOil TOMECTUTE
B U3BECTKOBYIO BONY.

2. IlpoBenute HarpeBanue NpoOUpku B Teuenue 1-2 mun. Yto Habmonaere? HarpeBanue
IpeKpaTUTe U cpasy ke NOJHUMHUTE MPUOOP TaK, YTOOBI ra300TBOIHAS TPYOKa HE Kacauach

U3BECTKOBOU BOJIBI.
Bonpocek! u 3apanus:
Kakue (axThl MO3BOJIIOT YTBEPKAATh, YTO MPOU3OIILIa XUMUICCKas peaKIus?

Kaxoro Tuna peaxuus?
Kakwue BemrecTBa 00pa3oBauch MOCIE PEaKlUu, U M0 KaKUM MTPU3HAKaM 3TO YCTAaHOBIJICHO?

Hwnp e

CocraBbTe YpaBHCHHEC pCaKINU.

IIpakTuyeckas padGora Ne7
Honyuyenue ruapoxkcuna meau (1) u BeigesieHne ero U3 pacTeopa

Heab: paccMoTpeTh criocod Momy4eHus rTiAPOKCUAOB Ha ipumMepe ruapokcuaa meau (1I),
noyduTs Tupokcua meau (II) mist manpHeIero uemoab30BaHMs.

OO6opynoBaHue: pacTBOpHI Cyib(hara MU U THAPOKCUIA HATpHs, cTakaH 50 M (2 mT.),
JUCTUIIIIMPpOBaHHAs BOJA, CTCKIIIHHAS ITaJlI0ovKa, (1)I/IJ'II>Tp, qauika HCTpI/I, HHIAWKATOpHAaA 6yMara
(penondranennoBast), mpeAMETHOE CTEKJIO, BOPOHKA.

Xoa padoTsbl

CwMmemaTh B cTakaHe paBHbIE 00bEMBI PaCTBOPOB TUAPOKCUIA HATPUS U cylibaTa meau. OTAeIuTh
0CaJI0K JeKaHTauuen. Js yqaneHns oCcTaTKoB LIEJI0UH 0CAI0K IPOMBITH JUCTUIUIMPOBAHHON
BOJI0M, 0T(huabTpoBaTh. [leiicTBUS MOBTOPATH /10 TEX MOP, TOKA HE UCUE3HET LIeIOYHAas peaKius
cpensbl punbTpata. [lepenectu ocanok B yamky [leTpu, 3aKpbITh MPEIMETHBIM CTEKJIOM U OCTaBUTh
JUISI BBICBIXQHUSI.

Bomnpocsl u 3ax1anus:

1. CocraBbTe ypaBHEHHUE peaKIIUU B3aUMOICHCTBHS Cylb(aTra Meau U THAPOKCHUIA HATPUS B
MOJIEKYJISIPHOM M HOHHOM BHUJIE.

2. Ha gewm ocHOBaH JaHHBIN CrIOCOO MOTy4YeHUs THAPOKcUAA? MOXKHO JI TAaKUM CIocoOoM
MOJIYYUTh TUJIPOKCH]T HATPUs?

3. Jlnst 9ero mpoBOAST MPOMBIBAHUE OCaaKa?



IpakTnyeckas padbora Ne§
O01mme crnoco0bl MOJy4YeHUSA KHUCJIOT
Heab: u3yunth 001IME CIIOCOOBI MOTYYCHUS KUCIIOT.

OO6opynoBaHme: ITATUB, CTAKAH, PACTBOP COJIIHOW KUCJIOThI, CUJTUKATA HATPUsl (CHIIMKATHBIN
KJIeH), AUCTUILTUPOBAHHAS BOJIA, CTEKJIIHHAS MaJI0YKa.

Xoa padoTsl

[HonyyeHne KpeMHUEBOI KUCJIO0THI. B CTakaH HaIUTh KaHUEIAPCKUNA CUIIMKATHBIN KIIEH,
HAIOJIOBUHY pa30aBUTh ero Bogou. 1o kamism 100aBiIsITh pacTBOP COISIHON KUCIOTHI, TOMEIINBast
pacTBOp CTEKJIIHHOM nanoukoi. [locie nosBiaeHus onanecueHnuu (psiob), KUCIOTY HE A00aBISTh,
nepeMenInBaHue MPeKpaTUTh, MAT0YKy OCTaBUTh B pacTBope. UTto HabmonaeTe?

BOl'[pOCl)I U 3alaHusA:

1. CocraBbTe YpaBHCHUA peaKHHfI, XAPaKTCPU3YIOIIUC O6IJ_[I/IC CII0COOBI MMOJIYUYCHUS:

KHUCIIOPOJICOIEPIKALIUX KUCIIOT (U3 CoJieit)

OECKUCTOPOIHBIX KUCIIOT (U3 COJIEeH, U3 MPOCTHIX BEIIECTB)

2. CocraBbTe ypaBHEHUS PEAKIIMH B3aUMOJICHCTBUS a30THOM KUCIOTHI ¢ hochopom
(yuuTbIBasi, 4T0o 0OpaszyeTcs KucioTa). Pazdepute 3TOT mpoIrecc ¢ TOUKH 3PEHUSI OKUCICHHUS

— BOCCTAHOBJICHU .

IIpakTyeckas padora Ne9
ITosryueHue coJIsiHOM KHCJIOTHI M U3yUeHHe ee CBOICTB
He.]'ll): MOJIYYUTH COJIIHYIO KUCJIOTY U ITPOBECTHU OIIBITHI, MIOATBCPKAAOIIUC €€ CBOMCTBA.

OOopynoBanme: METANIMYECKUH IITATUB C JIAKOM, MPOOUpPKa C ra300TBOJHON TPYOKOiA,
CIIUPTOBKA, CIUYKH, XJIOpUJ HATpus (KpHCT.), cepHast kucioTa (1:1), mpobupxka c Bogoii (1/3
BBICOTHI), BIIQXKHBIN BaTHBIM TaMIIOH, JaKMycoBas Oymara, JJakMyc (pacTBOp), MeIHbIE U
MarHueBbl€ OIUIIKH, PACTBOp KapOoHaTa HaTpus, okcua Meau (II), Hurpar cepebdpa.

Xoa padoTsl

1. ITony4yeHnue consiHOM KUEJA0THI. B mpoOupKy moMecTuTe KpUCTaNIMYeCKU XJI0pua HaTpus (He
6osee 1 cM 1o BeIcOTe MPOOUPKH), 100aBbTE KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY (CMOYUTh
COJIb), 3aKPBITh FA300TBOTHON TPYOKOM, KOHEIl KOTOPOil OIYyCTUTh B IPOOUPKY C BOAOH (HE Kacasch
MOBEPXHOCTHU BOJIbI). B mpoOupKy ¢ BOI0M NpeaBapUTENTLHO TOMECTUTE HHIUKATOPHYIO Oymary.
[TpoOupky ¢ BOOM 3aKpoiTe BAaTHBIM TaMIIOHOM. CMech OCTOpOKHO HarpeBaiTe 3-4 MuH. UTo
Habmoaete? [locine n3MeHeHus 1BeTa UHAUKATOPHON Oymaru HarpeBaHnue npekparute. Octyaure
MPOOUPKY C KUCITOTOM.

2. N3yuyenue cBOCTB COJISIHOMH KUCJIOTBI. AKKYPAaTHO BCTPAXHUTE MPOOUPKY € KUCIOTOM,
nepemMenuBas coaepxumoe. Jlo0aBbTe HECKOJIBKO Kalellb COISIHON KMCIOThI B IPOOUPKH €



MEIHBIMU ¥ MarHUEBBIMU onuiKamu, okcuioM Menu (II), pactBopom kapOoHaTa HaTpUs U HUTpATa

cepebpa. K ocrarkam KucioTsl 1o0aBeTe 1akmyc. Uto Habmonaete?
Bonpocskl u 3aganus:
3ayeM 3aKpBIBAIOT MPOOUPKY € BOJOW BAaTHBHIM TaMIOHOM?

[Touemy U3MeHMIIACH OKpACKa MHIMKATOPHON Oymaru?
JUJ1s 9ero uCrob3yloT HHAUKATOPHYIO OyMary B JaHHOM OTIbITE?

Hwnp e

CHGHafITe BBIBOJ O CITOCOOHOCTH COJISTHOM KHCIOTHI pc€arupoBaTthb ¢ MCTAJJIaMU pa3J'IPI‘IH01>i
AKTUBHOCTH.

o

C KakuMu OKCHJIaMU MOYKET pearupoBarh COJIIHAs KUCJIoTa?
6. C pacTBopamMu KakuXx COJIeH MOKET pearnpoBaTh COJISHAs KHUCI0Ta?
7. CocraBbTe ypaBHEHUS IPOTEKAIOLIUX PEAKLIUI B MOJIEKYJISIPHOM U, €CIIM BO3MOKHO, B

HMOHHOM BHJIEC.

IIpakTnueckas padora Nel0

OO6ume cnocoObI MoTydeHHs: colei
noJy4eHue coJieii peakuueii o0MeHa MeXK1y KHCIOTONH U OKCHIOM

eab: paccMOTpETh OIMH U3 CIIOCOOOB MOJIYUYEHHUS COJIEH: B3aUMOEHCTBHE MEXAY KUCIOTON U

OCHOBHBIM OKCHJIOM.

OO6opynoBaHue: CHUPTOBKA, CIIMYKH, JIEPIKATEIb, BOPOHKA, (PUIIBTP, CTEKIISTHHAS MajloyKa, CTaKaH
50 mut, mpobupka, hapdopoast yamika, okcuasl Meau (1I), KanbIws, Maraus, pacTBOPBI COJITHOM H

CEpPHOU KHUCIIOT.
Xoa padoTsbl
1. BblnosHUTE NPaKTUYECKOE 3a/1aHUE.
2. Odopmure padory.
3. Cnenaiite pacyer.
Bonpocs! u 3axanus:
BAPHAHT 1

Ha xuBoTHOBO1UECKOM (PepMe coBX03a CpOUHO MOHAA00MICA XJ1opua Meau. [lomyunte nannyo
coutb. [IpodunsTpyiiTe pacTBOP M BBIACINUTE COJIb B CYyXOM BHJIE.

I/IH)KCHepy-BKOHOMI/ICTy paccuuTaTb, CKOJBbKO XJIOpHUJIa MEAU MOKHO IOJIYYHUTb U3 8 I OKCHUJa Meau
().
BAPHAHT 2

st 60pwr0OBI ¢ BpeauTensaMu cafa HeooxoauMm cynbdart meau (1) — megnasiii kynopoc. [omyunte
TaHHYyIo colib. [IpodunbTpyiiTe pacTBOp U BBIACIUTE COJIb B CYXOM BHUJIE.

NHxeHepy-3KOHOMUCTY pacCUUTaTh, CKOJIbKO cyibdara menu (II) momyunrces u3 4 r okcuna meau

().



BAPUAHT 3

Ha ctpoutenbHblif yuacTOK HEOOXOAUM LIEMEHT, COCTABHOW YacThIO KOTOPOT'O SIBJISETCS XJIOPH
marnus. [lonyunrte nannyto comnb. [IpopunbTpyiiTe pacTBOp U BBIIECTUTE COJIb B CYXOM BHUJIE.

HH)I(GHpr-C)KOHOMI/ICTy paccunuTaTb, CKOJIBKO XJIOpHUAa MAaruusa MOKHO ITIOJIYUUTb U3 4r OKCHAa

MarHusi.
BAPUAHT 4

W3-3a rononena pe3ko yBeTUYHIOCH YUCIIO HECUACTHBIX cllydaeB. J{JIs MpUroTOBIEHUS TUTICOBBIX
MOBSI30K UCHOJB3YIOT TUIIC, WK Cyab(aT Kanbius. [lonyunre gannyto coinb. [lpopunsrpyiite
pPacTBOP U BBIACIUTE COJIb B CYXOM BHUJIE.

HNHxeHnepy-3KOHOMHUCTY pacCUYUTaTh, CKOJIBKO CyJb(aTa KaabIus MOKHO MOJTYIUTh U3 28 T OKCHIa
KaJIbIHS.

BAPUHAHT 5

B MenuiuHe B kauecTBE KPOBEOCTAHABIMBAIOIIETO CPEICTBA UCIIOIB3YIOT XJIOPU]] KaJIbLIMSL.
Hcnonp3yeTcs 3Ta Coib U MPU BOCIATUTENBHBIX Iporeccax. [lonyuuTe nanHy0 cob.
[TpoduneTpyiiTe pacTBOp U BBIACIUTE COIb B CYXOM BHUJIE.

HHxeHepy-3KOHOMHUCTY pacCUUTaTh, CKOIBKO XJIOPH/Ia KAIBIMS MOKHO TIOJYYHUTh U3 28 T OKCHIa
KaJIbIHS.

IIpakTnueckas padora Nell
OO0HnapykxeHue KATHOHOB B pacTBOpe
Ileab: MO3HAKOMUTBCS C KAUECTBEHHBIM ONPEECIIEHNEM KaTHOHOB B PACTBOPE.

OOopynoBaHue: LITaTUB, IPOOUPKHU, PACTBOPBI HUTpaTa cepedpa, alerara CBUHIIA, XJIOPHIA
Oapusi, XJopuaa aMMOHHUS, XJI0pHa anroMuHus, xiopua xxenesa (11I), cynegara xenesa (1I),
COJITHOM KHCJIOTBI, HOAU A KaJIus, cynL(baTa HaTpus, THAPOKCHUAA HATPUA, pOAaHU A KaJlus,

CHI/IpTOBKa, CIINYKHU, I[GpeBﬂHHBIfI z[epxcaTenL.
Xoa padoTsl

PeareHT — BelecTBO, C MOMOILBIO KOTOPOIO MOYKHO JJOKa3aTh HAJIMYUE JAHHOTO HOHA B
pactBope. KauecTBeHHasi peakums — peakiiys, CONPOBOKIAOLIASICS SIPKO BbIPaKEHHBIMU
npusHakaMu (OypHOe BBIJEJIEHUE Ta3a, TOSIBJICHUE XapaKTEPHOTo 3amaxa Wik OKPacKu).

Jlns oOHapy KeHusl KaTHOHOB B PACTBOPE MPOBEINTE KAUECTBEHHbIE PEAKIINU, UCTIOb3YsI
NpeUI0KEHHbIE peareHThl. Pe3ynbTaThl HaOM0IeHUH (MPU3HAKU peaKkuil) 3aMUIInuTe B TAOIHILY.

KATHOHPEAT'EHT PE3YJBbBTAT
Ag* Xopu

Pb*? Wonun

Ba*2 Cynbpar

NH.* [lenoun

Al*3 N36BITOK LIEIOUN

Fe*? [eno4p

Fe*s [lenous, KCNS



Bonpocsk! u 3aganus:

1. Ilo xakuM IpU3HAKaM MOKHO OIIPEJEIUTh HaJIUUne 33JaHHOI0 KaTHOHA B pacTBope?
2. CocraBbTe YpaBHEHUS MPOBEICHHBIX PEAKLIUH B MOJIEKYJIIPHOM M HOHHOM BHUJIC.
3. Ipennonoxute 001aCTH UCIOIB30BaHUS JAHHBIX POLIECCOB B HAPOIHOM XO3SHCTBE.
IIpakTnueckas padora Nel2
O0OHapy:KeHHe AaHMOHOB B pacTBope

HEJIL: ITO3HaAKOMHUTBHCA ¢ KAYECTBECHHBIM OIIPCACICHUEM aHUOHOB B paCTBOPC.

OO0opynoBanme: MTATUB, IPOOUPKH, PACTBOPHI XJIOpU/A, Cyib(ara, HUTpaTa, KapOoHaTa,
Opomuia, noaua, HUTpara cepedpa, Xjaopuaa Oapusi, cepHasi KUCIIOTa, COJIsiHAsL KUCII0Ta, Me/lb,
CIIUYKH, CIIUPTOBKA, IEp)KaTellb JePEBSIHHBII.

Xoa padoTsbl

Pearent — BCIICCTBO, C IOMOUIBIO KOTOPOI'O MOKHO J0KAa3aTh HAJIUYXWEC JaHHOI'O MOHA B
pacTBOpC. KauecTBeHHas pearkuus — pCakysi, COIIPOBOXKAAOMIAACA APKO BEIPAXKCHHBIMU
IIpU3HaAKaMH (6ypHoe BBIACJICHUC I'a34d, ITOABJICHHUC XaPaKTCPHOI'O 3allaxa U OKpaCKI/I).

s obHapyKeHus: KATHOHOB B PAaCTBOPE MPOBEIUTE KAYECTBEHHBIE PEAKIIUU, UCTIOIb3YSI
MpeJIoKEHHbIE peareHThl. Pe3ynbTaThl HaOM01eHNH (IPU3HAKK PEaKInil) 3aUIIUTE B TaOIUILy.

AHUOHPEATEHT PE3YJIbTAT
CI Hurpar cepebpa

SOs%  Conb Gapus

NOs Menp, cepHast KUCIIOTa

COs?  Kucnora

Br Hurpar cepebpa

I Hutpat cepebpa

Bonpocs! u 3apanus:

1. Ilo xakuM mpU3HAKaM MOKHO ONPENEINTh HaJure 3aJJaHHOr0 KaTHOHA B pacTBOpe?
2. CocraBbTe YpaBHEHUS MPOBEICHHBIX PEAKIINN B MOJIEKYJIIPHOM M HOHHOM BHJIE.
3. Ipenmonoxute 001aCTH UCTIOIB30BAHUS JAHHBIX MPOILIECCOB B HAPOTHOM XO3SHCTBE

IIpakTnueckas padora Nel3
KauyecTBeHHBII aHAIN3 Kej1€30C01ePKALINX JeKAPCTBEHHBIX NpenapaTos

He.m,: 3aKpCHUTDb 3HAHUSA O KAUYCCTBCHHBIX PCAKIUAX Ha KATUOHBI U aHUOHBI.

O0OopynoBaHme: MeTUIIMHCKHN IpenapaT Gpepporuiekce (Wiu 00 Ipyroil xenezocoaepikarui
npernapar), CTynKa ¢ MeCTUKOM, cTakad 50 mi (2 mIT.), TUCTUIUTMPOBaHHAs BOJIA, CTEKIISTHHAS
naJiouka, BOPOHKA, QUIBTP, MPOOUPKH, THIPOKCUT HATPHS, XJIOpUA Oapusi, HUTpaT cepedpa.

Benenne. epporuiekc IPUMEHSIOT JUIs JeUeHHUs OOIBbHBIX C TOHMKEHHBIM COJIEpKaHUEM
remMorjo6uHa B KpoBu. OH COCTOUT U3 paCTBOPUMOM cpeHel coiu, 00pa3oBaHHON

HEpPacCTBOPUMBIM OCHOBAaHUEM U CHUJIBHOM KMCIOTOM. J[JIs1 Tydmiero yCBOeHUs: OCHOBHOTO



KOMITOHEHTa OPTaHU3MOM B COCTaB JICKApCTBA BBEIEHA aCKOPOMHOBast KucioTa (ButamuH C).

IIpuMeHeHue npenapara pacCYMTaHO Ha JUIMTEIIBHBINA CPOK.
Bonpocskl u 3aganus:

1. IIpoananuzupyiite nonydeHuyro nHpopmaiunio. Kakue MoHbI (KaTHOHBI M AHUOHBI) MOTYT
BXOJIUTh B COCTaB ATOIO IMpernapaTa.

2. Kaxkwne xauecTBeHHBIE peaKnuu H606XOI[I/IMO IMPOBECTHU JIA OIIPCACIICHHUA KAUCCTBECHHOI'O
CoCTaBa JaHHOT'O JICKapCTBCHHO IIpCriapara.

Xoxa padoTsbl
W3menbunte TabneTKy mnpenapara B CTyNKe U pacTBopute B Bojie (5-10 mur).
[TpoduibTpyiite pacTBoOp.
[TpoBenuTe KaueCTBEHHBIE PEaKIIUU.

Pe3ynbratel 3aHecute B TaONIUILy, CAeNANTE BBIBOJ O KAYECTBEHHOM COCTaBE JIEKapCTBEHHOTO
npernapara.

HNOH | PEAKTHUB | HABJIIOJEHUA | YPABHEHUE PEAKIIMH | BBIBOJ

IIpakTnueckas padora Nel4
Onpenesenue creneHy 3aCOJICHHOCTH NOYBbI
Ileap: mpakTH4ECKOE UCTIOIB30BAHNE KAUECTBEHHBIX PEAKIUI.

ObopynoBanue: dpaphopoBas yalka, IITATUB, CIMPTOBKA, CIIMYKH, KOHUYECKas Kojba (2 mrT.),
MEpHBIN IMIMH/P, TUIETKA, TPOOUPKH, BOPOHKA, (GMIIbTPOBaAIbHAs Oymara, CoJiiHasi KMCI0Ta
(pa30. U KOHIL.), paCTBOPHI a30THOW KUCIIOTHI, XJI0pua Oapusi, HUTpaTa cepedpa,
JTUCTUNTUPOBaHHAS BOJIA, BECHI, PA3HOBECHI, 00pa3Lbl TOYBHI.

Xoa padoTsl

N306mITOK PaCTBOPCHHLIX B ITIOYBC colieit (3aCOHeHHOCTB), CHMXKACT €€ IJI0A0pOoaunc. 3aCc0eHHOCTh
ONPCACIIICTCA XJIOpUAaMU HATPH A, MArHUS, KaJIbI WA, Kap6OHaTOM n Cyﬂb(i)aTOM HaTpus.

1. O0napy:xenue kapoonaToB B mouBe. K mpo6e moussl 106aBbTe HECKOIBKO Kamenb 10 %-Hoi
COJISTHOM KUCIIOTHL. Ecni moyBa cofepKuT KapOOHAT-UOH, TO MO/ IEHCTBUEM KUCIOTHI HAYHETCS
BBIJICJICHHE yTIIeKucioro rasa. [Tousa kak Ob1 “Bekunaer”. [louBbl, BCKUMaronme oT pa3oaBiIeHHON
COJISHOM KHMCJIOTBI, OTHOCST K KapOOHATHBIM. IHTEHCUBHOCTH 00pa30BaHuUs yIIAECKUCIOTO Ta3a
(bypnoe, cpennee, c1aboe) JaeT MpeIBapuTEIbHYI0 KOJTUISCTBEHHYIO OIICHKY COJIEPIKAHUS
KapOOHAT-MOHA B TIOYBE.

2. O0HapykeHHe HAJINYMS XJIOPUI0B B MouBe. [10Ar0oTOBETE BOAHYIO BBITSDKKY MOYBBI. J[7s
3TOTO MOMECTUTE 25 T MOYBBI B KOHMUYECKYIO KOJIOY, 100aBbTe 50 MJI JUCTUIITUPOBAHHOM BOIBI.
B3sb6ouraiite conepxumoe koia0bl, gaite otcrosaThes S — 10 mun. Eme pa3 B30onTaiite u nocne

oTcTauBanus npodunbTpyiite. OTielTe B IpoOUpKY 5 MJI MOYBEHHOMN BBITSKKH, 100aBbTE



HECKOJIBKO Karlellb pa30aBIeHHOM a30THOM KuchnoThl. 1o karmsaM no6aBisiiTe pacTBOp HUTpaTa
cepebpa. Eciu XJmopuiel pUCYTCTBYIOT, TO 00pa3yeTcst OeNblil XJIOMbEeBUAHBIN 0caioK. Eciu
0CaJIOK XOPOUIO PA3IIMYUM, TO COACPKAHUE XJIOPUIOB COCTABIISIET JECATHIC JOIH MPOLIEHTA, ECIIN
pacTBOp JIMLIb MyTHEET (TepsieT MPO3PAauHOCTh), TO COJEPKAHUE XJIOPHI-UOHOB COCTABIISIET COThIE
Y TBICSYHBIE JIOJI ITPOLICHTA.

3. Oonapy:kenue cyiabdarToB. K 5 M1 TOYBEHHOI BBITSHKKH MPUICHTE HECKOJIBKO Kareilb
KOHIIEHTPUPOBAHHOM COJISIHON KUCIOTHI U 3 MJT pacTBOpa XJjiopua 6apusi. Eciau pacTBop coaepKut
Cynb(haT-uOHBI, TO MOSBISETCS OEIbIi TOHKOIUCTICPCHBIN (MOJIOYHBIHN) 0caioK. O KOHIICHTpAINH
Cynb(haT-uOHOB CYJISIT O CTETICHH MPO3PAYHOCTH pacTBOpa (TYCTON 0CaT0K, MYTHBINA WM ITOYTH
MPO3payvHbIi PacTBOP).

4. O0HapysxkeHHe HOHOB HATPUsA. VIOHBI HaTpUsi OOHAPYKHUBAIOT IO APKO-KEITONU OKpACKe
1aMeHu. HUXpoMoBy10 IpOBOJIOKY MPOKAIUBAIOT B IJIAMEHU CIIUPTOBKHU JI0KPACHA, 3aT€M BHOCST
B HICCJIElyEMBbIil pacTBOp, 3aTEM OIATh B IU1aMs (BO BHELIHIOKO YacThb), OTMEUYAIOT LIBET MJIAMEHH.

IIpakTnueckas padora Ne 15
XuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHNYeCKUX BelllecTB

I_[e.m,: O606H_II/ITB 3HAHHUS O XUMHYECKHX CBOMCTBaAxX KHCJIOT, COHGP’I, OCHOBaHUM U OKCH OB,
YCTAHOBUTH 'CHECTHUYCCKYHO CBA3b MCIKY KJIaCCAMU HECOPIraHUYCCKUX COC,I[I/IHGHI/Iﬁ

Xoa padoTsbl
BoITaHYyTH %Kpebuil.
[TomoOpaTh peakTHUBBI AJISl IPOBEICHHS IPEBPAIICHUI.
OKCNEpUMEHTAIBHO U3YUYUTh XUMUYECKUE CBOKMCTBA HEOPIAHUUECKUX COEANHEHUN.
Odopmuts padory.
CremnaiiTe BBIBOJ 0 XMMHUYECKNX CBOMCTBAX BAIIIEr0 KJIACCa BEIIECTB.
BAPHAHT 1

OO6opynoBaHue: MITaTUB, MPOOUPKH, CTEKIISTHHAS TPYOOUKa, BOJIA, COJITHASI KUCIOTA, TUIPOKCH/T
KaJIBIIMS, YTTIEKUCIIBIN Ta3, OKCU Kabius, okcua meau (I11), nepskarens, CiupToBKA, CIIUYKH.

33}13HI/I€: MMPOBEAUTC OIIBITHI:

e BisaumonelicTBue OKCHAa MeTalIa C BOXOM U KUCJIOTOU
e BisaumojelicTBue OKCHIa HEMETAJIA C BOJIOM U IIEI0YLIO.

BAPHAHT 2

O0OopynoBanue: lakMyc, peHoapTaNeHH, TUAPOKCH T HaTpHst, ruapokcua meau (II), cepnast
kucnota, cyiabdpat meau (1), runpokcua kanpius, kapOOHAT HATPHsL, CIUYKH, CIIUPTOBKA,

JIEPEBSIHHBIN JIep)KaTesb, IUTATUB, TPOOUPKHU

33}13HI/IC: MMPOBEAUTC OIIBITHI:



o JlelicTBueE 11€JI04E€H HA MHIUKATOPBI.

o HeliTpannsanus HepaCTBOPUMOI'O U paCTBOPUMOI'O OCHOBAHHUSI KUCIOTOM.

e BsaumopnelicTBrEe pacTBOPOB COJIEH U OCHOBAHMM, PE3YJIbTATOM KOTOPOT'O B OHOM CIIydae
ABJIIETCS. HEPACTBOPUMOE OCHOBAHME, B IPYTOM — HEPACTBOPUMAsL COJIb.

e Peaknus pasnoxeHus OCHOBaHUS.

BAPUAHT 3

OOopynoBaHue: ITATHB, TPOOUPKH, COJISTHAS KHCIIOTA, ITAKMYC, TUAPOKCH]] HATPHS, THIPOKCH]T
xkenesa (I11), maramii, kapOoHAT HATPHUsI, CEpHAsE KKCIIOTA, XJIOpU Oapus.

3agaHue: IPOBEIUTE ONBITHI
e JlelicTBuE KMCJIOT HA UHIUKATOPBI.
e HefliTpanm3aius KMCIOTOH pacCTBOPUMOTO U HEPACTBOPUMOT'O OCHOBAHHUS.
e BsaumonueiicTBUE KHUCIOTHI C METAJIIOM.

e BsaumojeicTBHE KHCIOTHI C COJIBIO C BBIJCICHHEM B OJJHOM CJIy4ae ra3a U BbIaJICHUEM
0CaJiKa B IPYrOM cliydae.

BAPUHAHT 4
O0opynoBanme: OKCUJ] LIMHKA, COJITHAS KUCIOTA, TUIPOKCHU]T HATPUS, XJIOPU LIMHKA.
3anaHue: IPOBEIUTE OMBITHI

e BzaumopueiicTBre aM(pOTEPHOTO OKCHIA C KUCIOTOM U IEIOYBIO.

o Ilomyyenue am(poTEepHOrO THIPOKCUAA.
o BsaumoneiicTBre am(poTEpHOT0O r'UAPOKCHIA C KUCIOTON U LIETOYBIO.

BAPUHAHT 5

OoopynoBanue: cynbdar menu (II), sxeneso, ruapokcu HaTpus, KapOOHAT HATPUS, TUAPOKCHT
KaJIbIIM, COJISIHAs KUCIIOTa, XJIOpH]L OapHs, cepHasi KMCI0Ta, TPOOUPKH, ITATUB.

3agaHue: IPOBEIUTE OMBITHI
e BsaumopelicTBuE pacTBOpa COJU C METAJLIOM.
o B3saumoneiicTBre pacTBOPOB coJieil 1 OCHOBaHMI ¢ 00pa30BaHKUEM B OJHOM ciydae
HEPACTBOPUMOM COJIH, B IPYTOM — HEPACTBOPUMOT'O OCHOBAHHMSI.
e BsaumopelicTBHE KHUCIIOT C pacTBOpaMu cojieil ¢ 00pa3oBaHHEM B OJTHOM CIIy4ae rasa, B
JIPYTroM — OocajiKa.
e BsanmopneiicTBre pacTBOPOB COJIEH IPYT C IPYTOM.
IIpakTHyeckas padora Nel6
JKCNEePHUMEHTAJIbHOE PelIeHue 3a/1a4

I_IeJ'le 3aKpCHUTDh MPAKTUYCCKUEC HABBIKU U O606H_II/ITL 3HaHUA 110 HeOpTaHquCKOﬁ XHUMUU.

Xoxa padoTsl



Brmoaaute MPaKTUYCCKUC 3a/laHUS.
Hamummure YpaBHCHUA pCaKHI/Iﬁ B MOJICKYJISIPHOM U HOHHOM BHIC.

BAPHAHT 1

IIpuGopsl U MaTepHAJIbI: IITATHB, TPOOUPKH, cyabdaT meau (1), ruapokcua HaTpus, XJIOPUA
Oapus, cepHas kucioTa, xjaopun xxenesa (I1I), kapOonar narpus.

I/ICHO.HI)3yH BbIJIAHHBIC BCIICCTBA, MMOJIYYNUTC:

o Tpu ocaaka: romy0oi, Oenblil, KOPUIHEBHIH.
o ['a3 Oe3 3amaxa.

BAPUHAHT 2

IIpudopsl u MmaTtepuanbl: cynsdar meau (II), rugpoxcn Hatpus, Xa0pua 6apusi, cepHas KUCIIOTa,
COJIsSIHAsl KUCJI0Ta, PEHOIPTAICHH.

9KCHCpI/IMeHTaHBHHM IIYTEM OCYIICCTBUTC IMPCBPALLICHUA:

e PactBOp — ocamok — pacTBOp
e becuBeTHbIH pacTBOp — PacTBOP MAJTUHOBOIO I[BeTa — OECIBETHBIN PaCTBOP — 0CATIO0K
0eJoro BeTa

BAPUAHT 3

IIpuGopbl 1 MaTepHAIbI: THIPOKCHUI HATPUS, XJIIOPUI Oapusi, CEpHAsi KUCIIOTa, KapOOHAT HATPHS,
dbeHondTanens.

9KCHCpI/IMeHTaHBHHM MyTEM OCYHICCTBUTC IPCBPALLICHUS:

e BecuBeTHbIi pacTBOp — pacTBOP MAJTUHOBOIO I[BeTa — OECIBETHBIM pacTBOP — 0CAZ0K
0eJIoro 1IBETA.
e PactBOp — ra3 — ocajok.

IIpunoxenne Nel
IIpakTnyeckas padora
«Omnpenesnenne KapOOHATHOM KeCTKOCTH BOJAbD)

AOCOIIOTHO 4YMCTOM BOABI B MpHpoAe He cymiecTByeT. OHa Bcerjga COAEpPKHUT pa3IUyHbIC
IIPUMECH KaK B PaCTBOPEHHOM, TaK M BO B3BELIEHHOM COCTOSHUU. OT KOHLIEHTpAlMU U NPUPOABI
OTHUX anMeceﬁ 3aBUCUT IMPUT'OJHOCTE BOABI JJIA OBITOBBIX U IIPOMBINIJICHHBIX HYXII.

Bonma, B KOTOpoil pacTBOpEHBI COJMM KalblUsl W MarHus, o00JajaeT OCOObIM CBOWMCTBOM —
KecTKocThIo. JKecTkas Boja 0Opa3yeT IUIOTHBIE CJIOM HAaKUIM Ha BHYTPEHHUX CTEHKaX MapoOBBIX
KOTJIOB M KHIIATWIBHHUKOB; B HEW IUIOXO pa3BapUBAIOTCS MHILEBbIE NPOAYKTHI; IPU MBITHE PYK B
JKECTKOH BOAC pPacxoaye€Tca MHOI'0 MblLia. KonnuecTBeHHO XECTKOCTH BOABI BBIPAXKAIOT YHCIOM

MHJITEMONEH SKBUBAIEHTOB HOHOB KalbIIHsA M MaTHUSA, coepammxcs B 1 1. 1 Mmmons (3xB.Mg°")

cootBeTcTBYyeT 12,16 Mr; 1 MMouts (9kB. Ca 2+) — 20,04 Mr. B 3aBHCHMOCTH OT 3HAYECHHUS JKECTKOCTH
Pa3IMYAIOT CIAEAYIOLINE TUIIBI BOBI:
a) OueHb MArkas — Menee 1,5 Mmoib (3kB.) / 11



0) msrkas — 1,5 -3,0 mmonb (9kB.) / 11

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

T') TOBOJBHO kecTkas — 4,5 — 6,5 MMomb (9KB.) / 11
n) )xectkas — 6,5 — 11, 0 mmons (3xB.) / 11

€) oueHb kecTkas — cBbie 11,0 Mmmoib (3kB.) / 11

2+

Eciu B Boae Hapsay ¢ nonamu Ca’" u Mg®" mpucyrcrytor noust HCOS , To IIpH KUISYeHHH

e€ KEeCTKOCTh yMEHbINAeTcs. JTO OOYCIOBICHO Pa3pyILICHHEM KHUCIBIX COJIeH U BBINAJCHHUEM B
0CaZI0K MAJIOPACTBOPUMBIX KapOOHATOB.

KectkocTb, 00ycaoOBIEHHAs COJlep)KaHUEM THAPOKApOOHATOB KallbLMs U MarHusi, Ha3bIBaeTCs
kapOoHatHoi (0K ;. ). E€ onpenenstoT THTpoBaHMEM BOJbI PACTBOPOM XJIOPOBOJOPOIAHON KUCIOTHI:

Ca(HCO,), + 2HCI—CaCl, + 2CO, T+ 2H,0
B xayecTBe MHAMKATOPA UCIIOJIB3YETCS METHIIOBBIN OPaHKEBBIN.

XKectkocTh, 00yCIOBIICHHAs MPHCYTCTBUEM B BOJE XJIOPHUIOB, CYIb(PaToB W JIPYIHX COJEH
MarHusi M Kajblusg (Kpome TI'MIpoKapOOHAToB), Has3biBaeTcsd HekapOoHaTHoM (K ., ). OOmas

AKECTKOCTh BOJbI npencTabiser codboit cymmy X , + XK, . E€ MoXkHO onpeaenuts TUTpOBaHHEM

BOJIBI CIIUPTOBBIM PACTBOPOM HEUTPAIBHOTO MBLIA, HAPUMEP JETCKOTO (METOJ OCaTUTEIILHOTO
TUTPOBAHUA):

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

KoHnen peakium ycTaHaBIMBAIOT IO OOpPa30BaHUIO YCTOWMYMBOM TEHBI, MOSBISIOMICHCS TpH
BCTPSIXUBAHUU THUTpyeMol Bojbl. [IpenBapuTenbHO MPOBOISAT aHAIM3 HECKOJIBKHUX 3TaJOHHBIX
pPacTBOPOB, COIEPIKAIINX U3BECTHOE KOJINYECTBO KATUOHOB KaJIbIIHSI.

Vxazanus no nposedenutro sxcnepumenmanvroi pabomel

«Onpedenenue KapOOHAMHOU HCECMKOCMU 800bLY.

[TomectuTe B KOHUYECKYIO KOOy 00bEMOM 250 mil ipoOy pedHOi MM BOAOIPOBOJHON BOIBI
00vémom 100 mu. [IpubaBbTe 2 — 3 Kamau pactBopa MetuiaoBoro opanxkesoro (0,02%) u tutpyiite
npody 0,1 M pacTBOpoM XIJIOPOBOJAOPOAHOW KHCIOTHI [0 TIepexoja >KEATOW OKpacKku B
HEHCYE3aroNIyio 0J1eTHO-PO30BYIO.

PaccuuTaiiTe KapOOHATHYIO )K€CTKOCTb BOJIBI IO (hopMmyie:

Via ™ €l
X, = ——=——=wmmonb (3kB.) / 11,
Vi,o
TJIe Cc - HOpManbHas KoHuentpanus pactopa HCI; V- 00beM Bombl, B3ATHIH 115 aHanusa, 1,

V o - 00beM pactBopa HCI, 3arpadeHHbIil Ha THTPOBaHUE, MII.

IIpnioxenne Ne2

IIpakTnyeckas padora
«Omnpenesienue coaep:xkanus xkese3a (11) B pactBope».
Conepxxanue coneif xene3a (I1) B muTbeBoit BoJie MOKHO ONPEIETUTh HE TOJIBKO KaUeCTBEHHO (¢
MOMOIIbI0  KpPacHOM KpOBSHOM  COJM), HO M  KOJMYECTBEHHO, HAIpHUMEp, METOJIOM
JUXpOMaTOMEeTpuH. MeToa TMXpOMaTOMETPUU OCHOBAH Ha OKUCIUTENbHBIX cBoHcTBax noHos Cr,0

2- .
7 BOCCTAaHABJIMBATHCA 1O KATUOHOB Cr3+ .

CrO% +14H"+6e=2Cr* + 7TH,0

YroObl OINpeneNuTh TOYKY SKBHUBAIEHTHOCTH, MOJb3YIOTCS OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIMU

WH/INKaTOpaMH, U3MEHSIOIIUMHI OKPACcKy B IIPUCYTCTBHH W30BITKA TUXPOMAT-HOHOB.

Okcnepumenmanvhasn 3aoaya Nel. IIpuroToBieHnue TUTPOBAHHOTO PacTBOpPaA AUXpoMAaTa Kajus.
ITomectute BOIOKC1,2 TK,Cr,0, u B3BechTe OIOKC C COJbIO Ha aHAJIMTUYECKHX Becax (MOXKHO

WCIIOJIh30BaTh IIKOJIbHBIE OOBIYHBIE BeChl). llepechinbre AuxpomaT Kaius U3 OrKca B MEPHYIO



Kosi0y Ha 250 M M BHOBb B3BechbTe OIOKC Ha aHAIUTHYECKHUX Becax. Ilo pasHocTH ompenenute
maccy K,Cr,O, B mepHoii konbGe. Ilpuneiite B kondy 100 — 150 min nqucTuuMpoBaHHON BOABI U

pactBopuTe coib. JloBeaute 00BEM pacTBOpa 10 METKH, 3aKpoiTe KOOy MpoOKoii U mepemMeraiire
pactBop. PaccuuTaiiTe HOpPMalbHYI0 KOHLEHTPALMIO U TUTP IPUTOTOBIEHHOIO pacTBOpa
JUXpomara Kajusl.

Oxcnepumenmanvrasn 3aoada Ne2. OnpeneneHue KoHICHTpauu HOHOB xene3a (I1) B muTheBoi
BOJIE.

[TomectuTe B 3 KoHMYecKue koaObl Ha 250 mur mo 20 mi aHanu3upyemoin Bojbl. [IpubGaBbrTe B
kaxayro Kooy 30 vt pactBopa HCI (1:1), 5 mut pactBopa docdoproi kuciotsl (85%-Horo) u 6 —
8 xamenp maaukaropa (0,1 r qudennnamMmura pacTBOpSOT B S0 MJI KOHIIEHTPUPOBAHHOM CEPHOM
KucinoThl). [lepememnaiite pacTBop B 0HOM U3 K00 U MeIeHHO TUTpYiTe ero pactBopom K,Cr,O

, IIpM HENpepbhIBHOM IepememinBannu. Kak ToibKO 3eleHas oOKpacka pacTBopa B KouiOe,

obycnopiienHas noHamu sxene3a (1), craHer cepo-3eneHOl, YMEHBIIUTE CKOPOCTh THUTPOBAHMS.
[Tpubasmnsiite pactBop K,Cr,0, mo oxHo#t karuie. B Touke 3KBHBaJIEHTHOCTH OKpacka pacTBOpPa

CTaHOBUTCS CUHE-(DUOJIETOBOM. AHAIIOTUYHO MEPEMEIIaliTe U OTTUTPYHTE PaCTBOPHI B IBYX JIPYTHX
kosibax. [lo pe3ynapTaraMm Tpex THTPOBAaHHM pacCUMTalTe CpelHee 3HAaueHHEe oO0beMa pacTBOpa
TUXpomara Kajius, 3aTpauyeHHOro Ha TUTpOBaHWE. PaccuuTaiiTe KOHIIGHTpAIMIO JKele3a B
aHAJTU3UPYEMOM PacTBOPE.

HopManpHy!0 KOHIICHTpAIUIO ¢ BEIIECTBA B aHAIM3HPYEMOM PAcTBOPE MOXKHO PacCUUTaTh IO

_ oV
bopmyre: c=——,
\Y

rae V — o0bem B3ATOW [uid aHaiu3a mpoObl; V ;- 00beM TUTPOBAHHOIO pPacTBOpa peareHTa,

3ana‘leHHBIfI Ha TUTPOBAHHUC HpO6LI; C, - HOpMaJibHasA KOHLECHTpAIHUsI TUTPOBAHHOI'O pacTBOpPA.

KoHIieHTpaiuio pacTBOpa MOKHO TaK)Ke BBIpaXkaTh TUTPOM. THTpP MOKa3bIBACT MAcCy BEIIECTBA

B rpammax B 1 M pactBopa. CBsi3b MEXIy HOPMaJbHOHM KOHIIEHTpamueid u tutpomI pactBOpa
c*M,
1000

rne M ., - MoJIsipHasi Macca SKBUBAJICHTA, PaBHAasl IPOM3BEICHUIO MOJIIPHOM MacChl Ha YKBUBAJICHT.

BBIpAXAeTCs ypaBHEHUEM: [ =

[IpenenbHO nomycTHMasi KOHIIEHTpAIMsl MOHOB jKejie3a B MUTHEBOI BoJe cocTaBisieT 1 Mr/i.
MoxHO clienath BbIBOJ 0 0€30M1aCHOCTH UCCIIEJOBAHHONW MUTHEBOM BOBI JUISI 3/10POBbsI YEIIOBEKA.



