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[Tnanupyembie pe3ynbTaThl U3y4eHUs Kypca

yuauwuecs O0JIHCHbL 3HAMDb!

— ¢usnyecKkue BENUYMHBI M WX CIWHUIBI W3MepeHus (Macca BelIecTBa, Macca pacTBOpa,
KOJMYECTBO BeEIIeCcTBa, O00BEM BelIecTBa, OOBEM pacTBOpa, OTHOCUTEIbHAs aToMHas |
MOJIIpHAsi MaccChl BEIECTBA, MAaccoBas JO0JII PAcTBOPEHHOIO BEIIECTBa, MAaccoBasl OIS
3JIEMEHTOB B CO€MHEHHH, BBIXO/I BEILIECTBA);

— YpaBHEHHS] XUMUYECKUX PEaKIIHil;

— JMccOLMAalMs, KATUOH, aHUOH;

— YHCJIO YaCTHLl, YUCTIO ABOTaJipo;

— MOJISIpHBIN 00BEM ra3oB;

— (opmynel 11 pacyeToB Macchl, 00beMa, MacCOBOM J10JIM, OTHOCUTENHLHON TUIOTHOCTH, YHCIIa
aTOMOB MOJIEKYII;

— CTaHJApTHBIM IIJIaH PELIEHUs PAaCYUETHONM XMMUYECKOH 3a1a4H;

— OCHOBHBIE U JIONOJHUTEINIbHBIE CIIOCOOBI PEIICHUSI XMMUYECKUX 3a/1a4;

— rpaduvecKuil METO/1 pellieHUs] XMMUUECKUX 3a/1a4;

— 3Harb [ITh B xkabuHeTe XUMUH.
yuauuecs O0JIHCHbL YMemb.

— MPOM3BOAMUTH HU3MepeHus (oO0bemMa pacTBOpa C TIOMOIIBI0 MEPHOW MOCYHBI, IUIOTHOCTH
pacTBOpa C TMOMOINBIO apeoMeTpa); TOTOBUTH PACTBOPHI C 3aJaHHOM MacCOBOMl moJiei
PacTBOPEHHOT'O BEIIECTBA; OIMPEACNIATh MACCOBYIO JOJII0 pacTBOPEHHOTO BemecTBa (%) s
pPacTBOPOB KHUCJIOT U IIeNo4Yed Mo TaONMYHBIM 3HAYEHUSM MX IUIOTHOCTEH; IIAHUPOBATD,
MOATOTABIMBAaTh M MPOBOJAUTH TMPOCTEHUIINE XUMHUYECKHE OJKCIEPUMEHTHI, CBSI3aHHBIE C
pacTBopeHHeM, GUIBTPOBAHUEM, BhIIAPHUBAHIEM BEIIECTB, IPOMBIBAHUEM U CYIIKOM 0CaKOB;
MOJIyYeHHEM U  B3aMMOJCHUCTBHEM BEIIECTB, OTHOCALIMXCA K OCHOBHBIM  KjaccaM
HEOPraHUYECKUX COCIUHEHUM; ONpPEACIICHNEM HEOPTraHUYECKUX BEIECTB B WHIUBUIYAIbHBIX
pacTBopax JTUX BELIECTB; OCYLIECTBICHUEM LIEMOYKH MPEBPALIEHUI HEOPraHU4YEeCKUX
COEIMHEHN;

— TPOU3BOAMTH PACUET OMPEEIEHUS MacChl M MAacCOBOM J0OJM PACTBOPEHHOTO BEIIECTBA B
pacTBoOp, MOJIYYEHHOM pa3HbIMU cloco0aMu (pacTBOPEHUEM BEILIECTBA B BOJIE, CMEIIMBAHUEM
PacTBOpPOB pa3HOU KOHIIEHTpAIMH, pa30aBlIeHUEM U KOHIIECHTPUPOBAHUEM PacTBOPA);

— Hcnonp3oBaTh NpUOOpPETEHBI 3HAHUS M YMEHUS B TPAKTHUECKOM JIEATENbHOCTH H
MTOBCEIHEBHOM JKM3HM C LIEJbI0: OE30MacCHOTO OOpalleHHsl ¢ BEIIeCTBAaMU M MaTepHallaMu;
9KOJIOTUYECKH TPAMOTHOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie, OLICHKU BIUSHUS XHMHUYECKOTO
3arpsi3HEHUST OKPYKAIOIICH Cpelibl Ha OPraHu3M YeJIOBEeKa; KpUTHUECKOU OIEHKH WH(MOpMaIuu

0 BCHICCTBAX, UCIIOJIb3YCMbIX B 6I:ITy; IMPUT'OTOBJICHUSA PaCTBOPOB SaHaHHOﬁ KOHICHTpAaluH.

Jluunocmuvie YV/I:

YMeHue BeCTH JUaJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOLIEHUM U B3aMMHOI'O YBa)KEHUS;

YMeHne KOHCTPYKTUBHO pa3periaTb KOH(PIUKTHI;

VYcToiiunBbIii  MMO3HABAaTENbHBI WMHTEpEeC M CTaHOBJIEHHWE CMbIcIooOpasyomeil  QyHKIuu
M03HABATEIbHOIO MOTHBA;

['oTOBHOCTB K BBEIOOPY MPOPHUIEHOIO 00pa30BaHUs.

Pezynamusnvie YV/I:

CanyatoT cBoOil crtocod JeCTBUS C ITAIOHOM;

CanyaroT crnoco0 U pe3yabTaT CBOUX JAEUCTBUMN € 3aJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKJIOHEHUS U
OTJIIMYHS OT 3TAJIOHA;

BHOCST KOppEKTUBBI U JOTIOJIHEHUS B COCTABIICHHBIE IIJIaHbL;



BHOCAT KOppEKTHBBI M JOIMOJHEHHS B CIIOCOO CBOMX JCHCTBUI B Cllyyae PAacXOXIEHHUS STaJlOHa,
pEaIbHOTO NECUCTBUSA U €T0 MPONYKTa;

Bb1AensoT 1 0CO3HAIOT TO, YTO YXKE YCBOEHO U UTO €II€ MOJUIEKUT YCBOCHHIO, OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOCHUS;

Oco3HaroT Ka4ecTBO U YPOBEHb YCBOCHHS;

OneHuBaOT ITOCTUTHYTBHIM PE3yJIbTaT;

OnpenenstoT Mocie10BaTeIbHOCTb IPOMEXKYTOUHBIX LIEIEH ¢ yUeTOM KOHEYHOI'O Pe3yJIbTaTa;
CoCTaBIAIOT JIaH U MTOCJIEI0BATEIbHOCTD ACHCTBUN;

CraBsT yueOHYIO 3a7ja4y Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe U3BECTHO M YCBOEHO, M TOTO, YTO eIle
HEU3BECTHO

Tlosznasamenvnvie YYJ|:

Bbiensror konuyecTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3a/laHHbIE CJIOBAMU;

BoccranaBnuBaloT MpEeIMETHYIO CHTYallMiO, OMMCAHHYIO B 3ajade, ImyTeM mepedopMyIHpOBaHUS,
YIPOILIEHHOTO IEpecKa3a TEKCTa, C BBIAEICHUEM TOJBKO CYIIECTBEHHOM [UId pELICHUS 3a1a4u
uHpOpMaIHH;

Beizenstor 000011eHHBIH CMBICT U (GOPMaIbHYIO CTPYKTYPY 3a]auu;

YMEIoT 3aMEHATh TEPMUHBI OIIPENIETICHUSIMY;

YMEIOT BBIBOJUTH CIIEACTBUS U3 UMEIOIIMXCS B YCIOBUM 3a/1a4U IaHHBIX;

Boiaensitor hopManbHyo CTpYKTYpY 33JauH;

AHaNM3MpyIOT yCI0BUs U TpeOOBaHUS 3a/jauy;

BoipaxkaloT CTpyKTypy 3a1a4 pa3HbIMU CPEJCTBaAMHU;

BhInonHAIOT onepanyuy co 3HaKaMHU U CUMBOJIAMU;

Br10uparot, conocTaBisioT 1 000CHOBBIBAIOT CITOCOOBI PEILICHHS 3a/1a9H;

[TpoBoAT aHaNM3 CIIOCOOOB PEIICHUS 334a4H ¢ TOUKH 3PEHUS UX PAllMOHAILHOCTU U SKOHOMUYHOCTH;
YMeroT BEIOUpaTh 0000IIEeHHbIE CTPATErH PEUICHHUS 3aa9l

Kommynuxamuesnvie YV/{:

Obwaromesa U 63auMo0eticmeylom ¢ NapmHepamu Hno COBMECMHOU OesimeNbHOCmU Ul 0OMeHy
ungopmayuei:

YMEIOT CIlyIlaTh U CIBILATE APYT APYTa;

C nocTaTOYHOW MOJHOTOM M TOYHOCTHIO BBIPAXKAlOT CBOM MBICIM B COOTBETCTBUU C 3ajJadyaMH U
YCIIOBUSIMU;

AJIeKBaTHO HUCIIOJIBb3YIOT PEUEBbIE CPEACTBA ISl TUCKYCCUHM U apTyMEHTAllUK CBOEH MO3ULINN;

YMeT NpeacTaBiIsTh KOHKPETHOE COJIepyKaHue U cOO0IaTh €ro B MMCbMEHHON U YCTHOM (hopme;
WHuTepecyroTcs 4y>kMM MHEHUEM U BBICKa3bIBalOT CBOE;

Berynator B AaManor, ydacTBYIOT B KOJUIEKTUBHOM OOCYXAEHHMM MpoOieM, ydwarcs BIaieTh
MOHOJIOTHYECKOW M JHaJOTH4YecKoW ¢opMaMu pedd B COOTBETCTBUM C TIpaMMaTHYECKUMH U
CUHTAKCUYECKMMH HOPMaMHU POJHOTO SA3BIKA.

Yuamcs oeiicmeosamo ¢ yuemom nozuyuu 0py2020 u CO21ACOBbIEAMb CE0U OCUCMBUSL:

IToHMMAaIOT BO3MOXKHOCTb PA3JIUYHBIX TOUYEK 3pEHUS, HE COBMAJAIOIINX C COOCTBEHHOM;

[IposABISAIOT TOTOBHOCTh K OOCYXKIEHHMIO Pa3HbIX TOYEK 3pEHHUS U BBIPAOOTKE 0Ol (TpyIIoBoif)
MO3ULUH;

Memanpeomemnuvimu pe3ylibTaTaMy OCBOEHUS BBIITYCKHUKaMH OCHOBHOM IIKOJIBI TPOTPaMMBI 110
XUMHH SBIIIOTCS

1) ucnonp30BaHNEe OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepaluii: (OpMyJIHpOBaHHUE TMIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allls, BBISIBJICHNE IPUUYUHHO-CIIE/ICTBEHHBIX CBS3EH,
MOKCK aHaJIOTOB;

2) yMeHHe reHepHpoBaTh UIEU U ONPEAEIATh CPEACTBA, HEOOXOIMMBIE IJIsl UX peau3alii;

3) yMeHue onpeAensTh UeNU U 3aJja4i JesITeIbHOCTH, BEIOUPaTh CPEICTBA pealn3alluy Uelu U
IIPUMEHSTh UX HA IPAKTHKE;

4) ucnosib30BaHKE PA3IUYHBIX HCTOYHUKOB ISl MTOJIYYEHHUSI XUMUYECKOW HH(OpMaLUK.

5)OBnazeHne HaBbIKAMU CAMOCTOSITETILHOTO MPUOOPETEHHSI HOBBIX 3HaHUI, OpraHu3alu yueOHOH
NesITeIbHOCTH, TOCTAHOBKH 1€JIeH, TUIaHUPOBAHUSL, CAMOKOHTPOJISI U OLIEHKU Pe3y/IbTaTOB CBOEH
NESTEIbHOCTH, YMEHUSAMH MIPEBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX JEHCTBUI;



ConepxaHue nporpaMmMbl

Beenenue (1 u)

HayuHblif 5KCIIEpUMEHT U €ro pojb B MO3HAHUU. TexHHKa 0e30MacHOCTH MPH MPOBEIACHHUU
mabopaToOpHBIX W TpakTHYecKux padoT. I[IpaBuia okazaHwsi MEepBOM MEIUIIMHCKON MOMOIIM TPH
OKOTax W OTPAaBICHHIX XUMHUYECKHUMH peaktuBamu. JlaGopaTopHoe o0OpynoBaHuH. XWMHYECKUE
PEaKTHUBBI.

Hemoncmpayuu. Anrteduka kaOuHeTa XUMHUU. XHMHUYECKHE pPEAaKTUBBI M JabopaTOpHOE
000pyI0BaHUH.

Ilpakxmuueckue pabomul
N3mepenne 00beMOB BOJIBI C IIOMOIIBI0 MEPHOU TTOCY/IBI.
2.MeTobpl OYUCTKHU BeliecTB(24aca)

OcHOBHBIE CIOCOOBI pa3/ieJIeHUsI CMecel: HaMarHU4MBaHue, (PHIIbTpOBaHUE,
BbITIAPUBAHUE, yIIapUBAHUE, KPUCTATIIU3AIH.
Ounctka 3arpsa3HEHHON MOBapEHHOM COJIH.

3.Crioco0bl Mony4eHHsi HeOpPraHMUECKHUX BEIIECTB U UX CBOMCTBA (8 u)

OCHOBHBIE CBOWMCTBa BRKHEHUIIMX KJIACCOB HEOPraHMYECKUX COCAMHEHUH. 3HAKOMCTBO C
oOpa3namMu OKCHJIOB, KHCJIOT, OCHOBaHWMA H coJyieid. Pacmo3HaBaHue ocHoBaHwii. Pacro3naBanue
KUCHOT. ['maponus coneil.

Ilpaxmuueckue pabomol

OO0mue cnocoObl ToNydeHUs: MeTauioB. [lolydeHWe MeETAIOB peaknueld 3aMeleHus |3
pacTBOPOB COJIEH;

[Tonydenue kucnopoaa pa3aoKeHUEM NEPEKUCH BOAOPOA;

[Tonyuenue Bogpoposa;

[Tomy4yenue okcuaa MEIH U YTIIEKUCIIOTO ra3a pa3ioKeHUEM MalaxXuTa;

[TonyyeHue HEpaCTBOPUMBIX OCHOBAHUM U UX CBOMCTBA;

OOmiass xapakTepuCTHKa CHOCOOOB TIOJYYEHHUS KHUCJIOT: CEpPHOHM, COJSHOH, a30THOM,
dbocdopHOii KpeMHUEBOI;

OO6mue crocoObl momyuenust cosei. [lomydyeHue coneit peakmueil oOMeHa MEXIY KUCIOTON U
OKCHJIOM;

W3ydyeHre MUHEpaIbHBIX YI0OpEeHU

4.OKUCIUTENHHO-BOCCTAHOBUTENBHBIE MPOIIECCHl U UX MPUMEHEHHe B aHanu3e (3 1)

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE (YHKIIMA BEIIECTB M HAMpaBJICHUE OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuil. Oxwucnurens. BoccranoBurens. CTaHAApTHBIE  AJIEKTPOJHBIE
MOTEHIMANBl. P  CTaHIApTHBIX  DJIEKTPOAHBIX TMOTEHIHUAIOB. 3aBUCHUMOCTb  JJIEKTPOIHOTO
MOTEHIMaNa OT MPUPOJIbI PEarupyrolIUX BEIIECTB, OT MX KOHLEHTpauuu, Temneparypsl, pH cpensl,
PacTBOPUMOCTH, IPUCYTCTBUS B CHCTEME KOMILIEKCOOOPa30BaTEsI.

Ipaxmuuyeckue pabomul

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA TMEpPMaHTaHaTa Kajus ¢ MEPOKCHIOM BOJOPO/A;

Oxucnenune nonos xpoma (III) mepokcumom Bogopona;

Oxucnenue nonos xpoma (1) nepmanranatom Kaausi B KUCJION cpee

5.PacTBOpbI 1 cr1OCOOBI UX MPUTOTOBIIEHUS (6 YacOB)

3HayeHHne pacTBOPOB B XMMUUYECKOM rKcrniepuMenTe. [lonstue uctuaHoro pacrsopa. [IpaBuna
MIPUTOTOBJIEHUSI PACTBOPOB. TEXHOXMMHUUYECKHE BECHI U IIPaBUiia B3BEIIMBAHUS TBEPBIX BEILIECTB.

MaccoBast 10751 paCTBOPEHHOTO BelllecTBa B pacTBope. Pacuer u mpUTrOTOBIEHHE PacTBOpa C
ONPEACIEHHON MacCOBOM J10JIEN PACTBOPEHHOIO BEILLECTBA.

Onpenenenne 00bEMOB PACTBOPOB C IMOMOIIBI0 MEPHOW MOCYABI U IUIOTHOCTH PAacTBOPOB
HEOPraHMYECKUX BEIIECTB C TOMOINBIO apeomerpa. TaOIuIbl MIIOTHOCTEH pPacTBOPOB KHUCIOT H



mienoyeit. Pacyer Macchl pacTBOPEHHOTO BEIIECTBA MO M3BECTHOM IUIOTHOCTH, 00OBEMY W MacCOBOM
710J1€ PACTBOPEHHOI'O BEILIECTBA.

JlemoHCcTpauuu. XuMuuecKkas ocyjaa i NPUTrOTOBJIEHUS PACTBOPOB (CTAaKaHbl, KOHUYECKUE
KOJIOBI, MEpHbIE LMIMHIPBI, MEpHbIE KOJObI, CTEKJISHHbl NAJIOYKH, CTEKJSHHBIC BOPOHKH U T.I.).
TexHoxuMmuyeckne Bechl, pazHoseckl. Habop apeomeTpos.

Hemoncmpayuonnvii  sxcnepumenm. OIlpenenaceHUe IUIOTHOCTH pacTBOpa € IIOMOIIbIO
apeometpa. OrmpeneneHne KOHUEHTPAIMA PACTBOPOB KUCIOT M OCHOBAHHMH C TOMOUIBIO TAOIHUIIBI
«MaccoBas 1011 pacCTBOPEHHOI0 BeniecTa (B %) M IJIOTHOCTh PacCTBOPOB KHUCJIOT U OCHOBAaHUH NpU
20° C». VYBenuueHHe KOHLECHTPALlMM pacTBOpa THAPOKCHAA HATpUs NpH  J00aBICHUM
JONOJTHUTEIBHOTO KOJIMYECTBA IEJI0UN B PacTBOP, MPOBEPKA U3MEHEHHs] KOHIIEHTPALUU C IOMOILBIO
apeoMeTpa. YMEHbUIEHHE KOHIIEHTPALUU THAPOKCHIA HATPHUsS B PACTBOPE 3a CUET €ro pazdaBiieHus,
IIPOBEPKA N3MEHEHMsI KOHIIEHTPALMH C IOMOILBIO apeoMeTpa.

Ilpaxmuueckue pabomul

B3BemmBanue Xxjopuga HATpusi Ha TEXHOJOTMYECKHX Becax. [IpuroroBieHue pactBopa
XJIOpUJa HATpusl C 3aJlaHHOM MaccoBOi noieil conmu B pactBope. Ompenenenue odbeMa pacTBopa
XJIOpUJa HATpUs C TOMOIIbIO apeoMerpa. OmpenereHre MacCOBOM JOMM KHCIOT U IIENOYei B
pacTBopax MO 3HAUEHUSM HX IUIOTHOCTEH € MOMOIIbI0 Tabmuibl «MaccoBasi 0 PacTBOPEHHOIO
BemecTBa (B %) M IIIOTHOCTh PacTBOPOB KUCIOT U ocHoBaHuii npu 20° C». CMemuBanue pacTBOPOB
XJIOpUJIa HATPUS PA3JIMYHON KOHIIEHTPAIMK U pacyeT MacCOBOM J10JIM COJIU B IIOJyYEHHOM PacTBOPE.

6.0cHOBBI KauecTBeHHOTO aHanu3a (13 u)

[TonsiTue kauecTBeHHOM peakuuu. KadecTBeHHble peakUMM Ha KAaTUOHBI U aHHOHBI.
OmnpeneneHre BEIIECTB C MOMOIIbIO TaOIMIIBI PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUHN U COJEil B BOJIE,
XapaKTepUCTUKU BUAMMBIX HU3MEHeHuM mnponeccoB. Krnaccudukanus anuoHoB. OOHapyXeHHE
KAaTUOHOB (KUCJIOTHO-IIEJIOYHON METOJ KauyeCTBEHHOro aHaiu3a). KaTHOHBI mepBoi aHATUTHYECKOU
rpynmbl. KaTMOHBI BTOpOM aHAIMTHYECKOW TIpynnbl. KaTHOHBI TpeTbel aHAIUTHUYECKOM T'PYIIIHI.
Karuonsl ueTBEproil aHanutuyeckoi rpymmbl. KaTHOHBI msATON aHamUTHUYeCKO rpymmbl. KaTnoHsl
[IECTOW aHATUTUYECKOH rpymmbel. OOHapyKeHHEe HWOHOB. AHHOHBI MEPBON AHAIUTHYECKOW TPYIIIBL.
AHUOHBI BTOPOIl aHATUTUYECKOU rpynIibl. AHUOHBI TPEThEil AaHATTUTHYECKOHN TPYIIIIHI.

OnpezneneHne HEOPraHUUECKUX BEIECTB, HAXOASIIMXCS B pa3HbIX CKIISHKaX 0e3 3THKETOK, 63
UCIOJIb30BaHUsl  JONOJHUTENIBHBIX  peakTHBOB.  OCyIIECTBIEHHE  LEMOYKHM  IPEBpAIICHHUS
HEOPraHWYECKUX BEILECTB.

Hemoncmpayuonnvii  sxcnepumenm. Wnentudukanus pactBopoB cyinbdara sxenesa (II),
cynbgpata menu (II), xmopuaa amroMuHus, HUTpaTa cepedpa C MOMOIIBIO PAaCTBOPOB THIPOKCHIA
HaTpus. MneHTudukamus pacTBOpOB XJIOpuJa HaTpus, voauja Kamus, (ocdaTa HATpHUs, HUTpaTa
KaJIbIUs C IOMOIIbI0 pacTBOpa HUTpaTa cepedpa v a30THOU KUCIIOTHI.

Ipaxmuueckue pabomol. KauecTBeHHBIE peakiuy Ha HanboJiee BaXKHbIE KATUOHBI U AHUOHBI.
OO6napyxenue katnoHoB | ananutuueckoit rpynmsl (Na™,K*¥,NH4+").  OGHapykeHHe KaTHOHOB 2
aHanuTUYecKoit rpynmsl (Agh ,Pb**).

OO6HapyKeHHe KaTHOHOB 3 aHanuTudeckoii rpymmsl ( Ca?*,Ba OOHapy>xeHue KaTHOHOB 4

aHanuTU4eckoit rpynmsl (Al1* Cr** Zn"). OGHapyXeHHe KaTHOHOB 5

aHanutHueckoit rpynmsl (Fe?*,Fe’* Mn** Mg*").

OG6HapyeHKe KaTHOHOB 6 ananuTHueckoit rpymmsl (Co?* ,Cu®™ Ni** ,Cd*").

AHanu3 cMecu KaTHOHOB BCEX aHAIIMTUYECKUX TPyMI .

O6HapyxeHne aHHOHOB 1 aHamuTHuecKoi rpymmsl (SO4%,S03%,52052,COs>,POs™).

O6Hapy)eHKe aHHOHOB 2 aHanuTHueckoit rpymms! (C1-,Br~,I7,8%7).

Oo6napyxenue annoHOB 3 aHamutudeckoi rpynmsl (NO3 ,MnO4, CH3COO™).
7.9xcnepruMeHTanbHOE petlenue 3aaad (14)

2+) )

DKcrnepuMeHTaIbHOE pelIeHne 3a/1a4. BolnomHeHne MHIMBUIYa IbHBIX UCCIEA0BaTEIbCKUX TPOEKTOB.
3amuTa NpOeKTHBIX paboT.



Temarnueckoe MiIaHUPOBAHUE

Ne Tema ypoka Kon-Bo

ypoka 4acoB

1 TexHuka 6€30MacHOCTH NPH MPOBEJECHNH JIAOOPATOPHBIX U MPAKTUYECKUX | 1
paboT.
Ouncrka BewecTB. OunpTpoBaHue, BoIIapUBaHUE, CYILIKA BELLECTB. 1

2 OuncTka uepHu aacopOuuei. Pazaenenue cmecu rivMHbI U MEIHOTO
Kynopoca

3 Brinapusanue conu u3 pactsopa..Ilonyuenne u nekanranus cyiabgpara 1
Oapusi.

4 OO6mme crocoObl moay4yeHus: MeTayuioB. [lonydenne metamuioB peakuueit | 1
3aMeIIEeHUs U3 PAaCTBOPOB COJIEH.

5 [TosydyeHune Kucaopoia pas3yiokeHUEM NEPEKUCH BOJOPOJIa. 1

6 ITonyyenue BogopoJa. 1

7 [TosyyeHue okcua MEM U YIIIEKUCIIOT0 ra3a pa3jaoXkeHHeM MajaxuTa. 1

8 OO6ume criocoObl osyyeHust ocHoBaHMi. [lonydyeHne HepacTBOPUMBIX 1
OCHOBAHHUH M UX CBOIcTBa. AM(OTEpHBIE OCHOBAHUS

9 OO01mmas XxapakTepuCcTHKa CIIOCOOOB IMOTYICHHS KUCIIOT: CEPHOM, COJISTHOM, 1
a30THOH, (hochopHOI KPEMHUEBOH

10 OGue criocobb! moTydeHus coneid. [lonyuenne coneii peaxuueii oomena | |
MEXy KUCIOTON M OKCUJIOM.

11 W3ydyenne MuHepanbHbIX y100peHuit 1

12 N3yuenne oKnCIUTEIbHO— BOCCTAHOBUTEIIBHBIX CBOMCT IIEpMaHIraHaTa 1
KaJIus ¥ IEPEKHUCU BOIOPOAA

13 Oxkwucnenne nonoB xpoma (1) mepoxkcunom Bogopoaa 1

14 Oxucnennie noHoB xpoma (III) nepmanranarom Kaausi B KUCIIOHN cpee 1

15 [IpuroroBneHne pacTBopa ¢ 3aJaHHOW MOJIIPHOW KOHIIEHTpaluen 1

16 Onpenenenne pH pacTBOpOB ¢ MOMOLIBIO0 HHAMKATOPA 1

17 O6pa3oBaHue U PACTBOPEHUE OCATKOB 1

18 DKCIepUMEHTAIbHOE OCYILECTBICHHE MPEBPAIleHUH pa3IMuHbIX KiiaccoB | 1

19 COEIMHEHUI B pacTBOpax

20

21 OCHOBHbIE IPUHIIMITBI KAUECTBEHHOT0 aHaNU3. J{pOOHBII U CUCTEMHBIN 1
aHaJu3.

22 OOHapyxenue katnoHoB | ananutinueckoi rpynmsl (Na™,K*,NH4"). 1

23 OO6Hapy>KeHHe NOHOB aMMOHUS CPEJIU BbIJIAHHBIX COJIeH 1

24 OO6HapyKeHHe KaTHOHOB 2 aHATUTHYecKoH rpynmsl (Ag™ ,Pb*). 1

25 OGHapyXeHHe KAaTHOHOB 3 aHATUTHIECKOM TPYIIIEL ( Ca**,Ba’). | 1
Onpenenenne KeCcTKOCTH BOJIbI

26 OGHapyeHKe KaTHOHOB 4 anamut. rpynnsl (Al1** Cr’* Zn?"). 1

27 ObHapy>keHue KaTHOHOB 5 HAJIUTHYECKON TpyIIIbI 1
(Fez+,Fe3+,Mn2+,Mg2+).

28 KadecTBeHHBIN aHAIN3 JKEIe30C0AepKANINX JIEKAPCTBEHHBIX npenapartoB | 1

29 OOHapy)XxeHHe KaTHOHOB 6 aHATUTHYECKON TPYIIIBI 1




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

30 Knaccudukanus aHMOHOB Ha aHaTuTHYEeCKUe Trpymibl. O0HapyXxeHHE
AQHUOHOB |aHATMTUYECKON TPYNIIBI (SO4%,503%,5,05%,C03%,PO4>).

31 B3aumogeiicTBue cynbdaT-umOHOB ¢ TPYIIIOBBIM peareHToM U docdar-
HMOHOB C IPYIIIOBBIM PEAreHTOM

32 O6HapyxeHne aHioHOB 2 ananut. rpymmsl (C1-,Br I ,S%).

33 O6HapyxeHue aHnoHOB 3 aHamuTHdecko rpynmsl (NO3™ ,MnO4~
,CH3COO").

34-35 | DKcniepuMEHTAIbHOE PEIICHHE 3a/1a4
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