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1. IInanupyembie pe3yabTaThbl

JIM4HOCTHBIE PE3yIbTATHI
B pe3ynbTaTte npoxoxaeHus: TpOrpaMMbl JOJIKHBI ObITh CPOPMUPOBAHBI:

(dopMupoBaHue y OOy4alOIIUXCS YCTAHOBKM Ha YCHEIIHYI0 00pa3oBaTelIbHYIO

ACATCIIPHOCTD U CO3HATCIbHOC OTHOIICHHUEC K O6’[>€KT8,M, HN3Yy4aCMBIM B paMKax SaHHTHﬁ;

CIOCOOHOCTh M TOTOBHOCTH OOYYaKOIIMXCS K KOMMYHUKAIMU U COTPYIHUYECTBY
MEXay OO0 M B3pOCIBIMU B Ipolecce 00pa3oBaTeIbHOM, OOLIECTBEHHO-TIOJIE3HOM,

yqe6HO-HCCHeHOBaTCHBCKOﬁ, TBOquCKOfI ACATCIIBHOCTHU,

dbopmupoBaHue y OOydarOIIUXCS YCTOWYMBOW BHYTPEHHEW MOTHBAlUM K

y‘{€6HOHO3HaBaTGHLHOﬁ ACATCIIBHOCTHU U CaMOO6y‘{eHI/IIO.
MeTaHpCHMeTHI)IC PE3YJIbTAThI

(1)OpMI/IpOBaHI/I€ HAaBBIKOB CaAMOCTOATCIIBHOI'O IUTAHUPOBAHUA W OCYHICCTBIICHUA

y4eOHOMU JIeITeIbHOCTH;

COIIOCTaBJICHUC H 06pa60TKa I/IH(l)OpMaHI/II/I, HOHY‘IGHHOﬁ N3  HCCKOJIBKHUX

HMCTOYHHUKOB;

BJIaJICHUE OCHOBHBIMH YHHBEPCAIBHBIMH YMEHHSIMH HH(DOPMAIIMOHHOTO XapaKTepa:
OCTaHOBKAa W (opMyiaupoBaHHE MPOOJEMBI; TMOWCK W BBIICICHHE HEOOXOIUMOU
uH(pOopMaIK, MPUMEHEHNE METOJI0B MH(GOPMAIIMOHHOTO TIOWCKA; CTPYKTYPHUPOBAHHUE U
BU3yanu3anus nHbopManuu; BeIOOp Hanbosee 23p(HEeKTHBHBIX CIIOCOOOB PEIICHUS 3aad
B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHUM;, CaMOCTOATEIHHOE CO3J]aHHUE alITOPUTMOB

JESTENHHOCTH TP PEIICHUHU TIPOOJIEM TBOPUYECKOTO M TIOUCKOBOTO XapaKTepa,;

dbopMHUpOBaHME  WCCIEAOBATEIBCKOW  KYJIbTYphl W HAaBBIKOB  IPOBEICHUS

WCCJIEIOBAHUS.
[IpenmeTHBIE pe3yIbTaThI

[To  wroram oOyueHHsT TI0  TporpaMMe pPeOEHOK  JEMOHCTPHUPYET



CJIEIYIOLUETPE3YIbTATHI:
3HAET NPUHIUIIBI padOThl HA 000PYAOBAHUH LIUPPOBOM T1a0OPATOPUH IO XUMUMU;

3HAET aIrOpUTMbl OOPAOOTKM SKCIEPUMEHTAIBHBIX  PE3yJNbTaTOBB  LU(MPOBOI

o0pa3zoBaTenbHOM Cpejie;
MpaBHJia TEXHUKHA OC30MaCHOCTH MPHU pabOTe C IKCICPUMEHTAIbHBIMH YCTAaHOBKAMH;

yMEeT WHTErpupoBaTh pasiuyHble ONOKHM IMGPOBON JlabopaTopuu AJid CO3AaHUS

HOHHOHeHHOﬁ YCTAHOBKHU JISI BBITTIOJTHCHU A @HSHKOXHMH‘IGCKOFO HN3MCPCHUS;

yMeeT aHaJIUu3upoBaTh, 00OpabaThIBaTh OKCIIEPUMEHTATBHBIC JaHHBIC,

IPOBEPATH JOCTOBEPHOCTH MOJIYUYECHHBIX PE3YyIbTaTOB
2. Conep:xaHue NpPOrpaMMbl
Pacmeoput.

Teopus. Dnextponutnyeckas auccormanus. CocTossHUe UOHOB B pacTBopax. Bujsl
NPOBOAHUKOB JJieKTpuuecTBa. TexHuka Oe3omacHocTd. [lpsiMble W KOCBEHHBIE
u3Mepenus. Meroauka oOpabOTKU pe3ynbTaToB u3MepeHuid. OCHOBHBIE TpeOOBaHUSA K
BBIMIOJTHEHUIO MpPaKTHUYeCKUuX paboT. TexHuka Oe3omacHOCTH MpU paboTe 00ydaArOIINXCS
CO BCIIOMOTATENIbHBIM JIA00PATOPHBIM 00OPYTOBAHUEM, CONPSIKEHHBIM C HU(POBBIMU
JaTYUKaMU, C PACTBOPAMH PA3IUYHBIX XUMUYECKUX BEIIECTB U IJIEKTPUUECKUM TOKOM.
Ocobennoctu mporpamMMHoro obecrneuenus «lludpoBas maGopaTopuss XUMHYECKOTO
skciepuMmenTay. lludpoBbie natumku. [logkmroueHue k HOyTOyKy. ['padmueckas
HWHTEpIpEeTans AKCIIEPUMEHTATBHBIX JTAHHBIX. Omnpenenenue yAEeTbHON
AJIEKTPOMPOBOTHOCTH Pa30aBICHHBIX PACTBOPOB KHUCIOTHI, IICJOYH M COMH. Buisi
AJIEKTPOMPOBOTHOCTH PACTBOPOB JIICKTPOIUTOB (yaeiabHAsh M SKBUBAJICHTHAs); 3aKOH
Konppayma; mnpenenpHbie TMOABMKHOCTH HMOHOB; 3(M(EKTHI TOPMOKEHHS HOHOB B
pactBopax. CBs3b JIEKTPONMPOBOTHOCTH M CTENIEHU JAUCCOIUAINN CJIA00TO JIEKTPOIIUTA.
DONEeKTpONnpoOBOAHOCTh  BoAbl. Bomopoansiii mokazarens. Illkana pH. Pacuer
KOHIIEHTpAI[MN MOHOB BOJOPO/Ia. 3aBUCUMOCTh pH OT KoHIIeHTparu pactBopa. Peakiuun
WOHHOTO OOMeHa. ['maponn3 OpraHuYecKux U HEOPraHMYEeCKUX coeauHeHni. OCHOBHBIC

MOJIOKEHUSI TpaBUMETpUU. EnuHuIbl u3Mepenus: maccol. ['paBumerpudeckuil Gpakrtop B



XUMu4yeckoM aHanu3e. Kmaccel TouHOCTH BecoB. [IpaBumiia mepeBefeHUsS HABECKU B
pactBop. [loHsATHE O MacCOBOM 10JIE OCHOBHOT'O KOMIIOHEHTA U IIPUMECEU B XUMUYECKUX
BEILIECTBAX.

[Ipakmuka: onpeneneHue yIAEAbHOM M OKBUBAJICHTHOW  3JIEKTPONPOBOJHOCTH
pacTBOPOB WIEJNIOYM, KHUCIOTBI M COJHM (XJIOPUIOB-U CYyJIb(PATOB) TMpPU pPa3HBIX
KOHLEHTpAIUAX; pacy€T NpeeIbHON SKBUBAIIEHTHOM 3JIEKTPONPOBOAHOCTHU MO rpaduKy

JI=f(C); ompeneneHue yAedbHOM W HKBUBAJIEHTHOW 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB
YKCYCHOM KHCIIOTBI pa3HOW KOHIIGHTpAIlMH; pacdyeT mo 3akoHy Konbpayima mpemenbHOM
AIIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI; pacdeT CTENeHU AMCCOUMAIUM (a) YKCYCHOMN
KHCJIOTHI TTPH PA3TUYHBIX KOHIICHTPAIUAX B PaCTBOPE.

Omnpenenenne pH-noka3aTenst pacTBOpa HEM3BECTHOTO BelllecTBa. B3BemmnBanue 3apanee

PUTOTOBJICHHBIX HABECOK pPAa3HONW MAacChl M OMPEJEIICHHE TOYHOCTU B3BEUIMBAHUS;
OTJIeJICHUE OcaJika W3 pacTBopa Ha GWIBTP C TMOMOIIbIO (UIBTPOBAHMS; CYIIKa,
POKAJIMBAaHWE M B3BEIIMBAHME OCAJKOB PA3JIMYHBIX BEIIECTB (Mayaxurt, KapOOHAT
KaJblusl, KPUCTAJUIMYECKas COJla, MEJHBIA KYyNmopoc W JIp.); pacdeT MacCOBOHM 10Jv
KapOOHAT-MOHOB B HABECKE TEXHUYECKOI0 KapOOHAaTa KajbIUs MOCJE €ro PaCTBOPEHUS B
COJISTHOM KHCIIOTE.

Ucnons3zyemoe obopydosaHue u peakmuesbil.

[ITaTuB, JaTYUK >IEKTPONPOBOIUMOCTH C IUAMMA30HAMH U3MepeHus He yxxe ueM oT 0 1o
200 mxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000 mMxCwm; matuuk pH ¢ auamazoHoM
u3Mepenus He yxe yem oT 0 mo 14 pH; xumwuueckwit crakan (50 mn); xabens USB
COEIMHUTEIBHBIN; 3apsiAHOe yeTpoiicTBO ¢ kabenem miniUSB; USB Anantep Bluetooth
4.1 Low Energy; HOyTOyK; KpaTKO€ pPYKOBOJCTBO IO JIKCIUTyaTaliuu HTHQPPOBOU
nabopaTopuu; IporpaMMHoe odecrniedeHre. PacTBOpHI men04Yu, CHIBHONW KUCIOTHI, COJIU
M YKCYCHOW KHCJOTBI; BCIIOMOTATelbHOE JlabopaTopHOe 00opymoBaHuE (CKISHKA C
JTUCTIITUPOBAHHOW BOJIOHM, (UIbTpOBalbHAs Oymara W Jp.); BEChl JIaDOpaTOpPHBIC
anekTpoHHble 200 r; KOMIUIEKT Ja0OpaTOpPHOM TMOCYIbl; CHUPTOBKA; XUMHYECKUE
PEaKTUBBI (KPUCTAJUIOTUAPAThIL, KAPOOHATHI); KAJIBKYISITOP.
Memannwvt u ux ceoiicmea

Teopus. DnemeHTbI-MeTaIbl. Ponp MeTamnoB B uctopuud muBmim3zanuu. Kiacc

MeTaioB. PU3MYECKHEe W XUMHYECKHE CBOWCTBa MeTauioB. Koppo3usi MeTaiuioB.
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CmaBel. Oxkcuzabpl Y TUAPOKCUIBI MeTauioB. VX 3HaueHne ©W  IpPUMEHEHHE.
Merannnyeckas CBs3b, psiJ BOCCTAHOBUTEIBbHON CLIOCOOHOCTH METAJLIOB.

Ilpakmuka: OKUCIEHUE METAJUIOB HEMETaUIAMH; OKHCIEHUE METAJIOB BOJIOM;
OKHCJICHHE METAJJIOB HOHAMHU (THIPOKCOHUEM, KaTHOHAMU METaUIOB, KHUCJIOTHBIMU

OCTaTKaMM); MpeBpalICHUsl B OAHON MPOOUPKE HA IPUMEPE MEJIH.



Pacyemeol no xumu4yeckum d)OpMyflaM u ypasHeHUAM: C MUCNOJZIb30BaHNEM CMeCU

meTannos NI NpmMmecu KaKux-nmbo BewecTs.

Wcnons3yemoe obopydosaHue u peakmusel.
HoyTOyk; kpucTaiuuecKkue pereTku METauioB U CIIaBOB, CKalIbIeb, ((UIBTPOBAIbHAS
Oymara, TNHHIIET, cepa, MeIb, HATPUW, KaJblMid, MarHui, aJTIOMUHUNA, KeJe30,
TUCTWUTMpOBaHHAas Bojia, peHondranens, rugpokcul Hatpus, cynbdar meau (II).
OKuciaumenvHo-60ccmanogumenbHvle peaKyuu

Teopus.  Oxucnutenb.  BoccranoButenb.  OKHUCIEHME W BOCCTaHOBIICHUE
DIEeKTPOOTpUIATENBHOCTh. CTeneHb OKHUCIEHUs. BaneHTHOCTh. MeToa 3IEKTPOHHOTO
Oaytanca.
Meton SIeKTPOHHO-MOHHBIX ypaBHeHHH. OtOenuBanue. Jlesundeknus. XiopHas
u3BecTh Kpamenue. buonornyecku akTHBHBIC MUIIEBBIE JOOABKHU.

Ilpakmuka: CBOWCTBA COCIMHEHUN MapraHila; BOCCTAHOBJICHUE MEIHU W3 OKCHUIIA MEIU
().

Pacuemul no xumuueckum gpopmynam u ypaeuenusm: KOIMYECTBEHHbIE pacueThl TEIjia
XUMHYECKUX peakluil; maccel (Wi o0bema) IMOJIYyYEHHOTO BEHIECTBA, €CJIHU JIaHBI
HCXOJTHBIE BEIIECTBAa C OMNPEJCIICHHOW MaccoBOW (WM OOBEMHOW) NOJeH mpuMeced u
naHa MaccoBas (WM 00BEMHAsI) JTOJIS BBIXOJ1a MPOAYKTa PEAKIIMK; pacyeT MacChl CoJiel U
o0BbeMa BOJBI JJIsl IPUTOTOBJICHUSI PACTBOPOB ISl POBEJICHUS TTPAKTUIECKUX paOOT.

Wcnons3yemoe obopydosaHue u peakmuseil.

HoytOyx; xumuyeckue crtakansl Ha 100-300 My, HarpeBaTenbHBIM NpUOOp; cepHas
kuciora, okcua Mapranua (IV), maHranat kanus, yKCycHasi KHCIIOTa, XJIOpHasi BOJa,
cynbduT HaTpus, cyabbuI HATPUS; MPUOOp HJS TMOIY4YEHUsS ra3oB, yucTas cainderka,
okcun meau (II), 10%-Hasg consiHasg KHUCIOTa, IIUHK, JUCTUJUIMPOBAHHAsA BOAA, Cyibdar
menu (II).

AnexmpoxumuuecKkue peaKyuu

Teopus. I'anbBaHUYECKHI AJE€MEHT. DIEKTPOAbl. AHOA MU KATOA. DJIEKTPOJBHKYIIAS
cuna (OJC). OnexkTpoaHbIi MNOTEHHMAN. OJICKTPOXUMUUYECKUU pAl  HANpsKEHUN

METAJUIOB. AKKYMYJATOp. OJIEKTPOJIM3. OJEKTPOJIM3HAsT BaHHA. AHOIUPOBAHUE.



PagunupoBanue  MetamnoB.  DneKTpojJuTHuYeckoe  rpaBupoBanue.  Kopposus.
ArpeccuBHBIE ~ BelleCTBA.  XUMHYECKas M DIJIEKTPOXMMHYECKas  KOPPO3Hs.
lanbBaHMueckue »diemMeHThl. ['anbBaHomapa. 3amuTHble MNOKpHITUA. DocdaTHbIC
nokpeiTud. Maruduropsl. OxcugupoBanue. 3akonbl apajes.

IIpakmuxa:  KOHCTPyMPOBAaHUE  TajJbBAHUYECKOIO  DJIEMEHTA;  IPUTOTOBJIEHHUE
HACBIIEHHBIX PaCTBOPOB.

Pacuemuvr no xumuveckum opmynam u ypagneHusm: BBIUACICHUE HEOOXOAUMOU IJis
raJIbBAHMYECKOTO MPOLIecca BEJIMYMHBI TOKA; BBIYMCICHHE MACChl COJIM U 00BEMa BOJIbI
JUISl IPUTOTOBJIEHUSI pAaCTBOPOB; BHIYHMCIEHHUE MACChl, 00beMa WIJIM KOJIMYECTBA BEILIECTBA,
NOJIyYEHHOTO B PE3yJlbTaTe »JJEKTPOJM3a; pacyeT NPOLEHTHOIO COCTaBa CTalH,
YCTOMYUBOU K KOPPO3UHU.

Wcnons3yemoe obopydosaHue u peakmusbil.

HoytOykx; emkoctn Ha 3-5 1, KpUCTAIIM3aTOp, MPOBOJIA, JIATYHHBIE WM MEIHbIC
CTEp>KHH, JIETKOIUJIaBKasi Macca Uit (popM, KUCTOUKA, TUHIET; YUCTHIA TpaduT, MEeIHBIN
KYyIIOpOC, CE€pHas KHCJIOTAa, IWCTWUIMPOBAHHAs BOJA, MEJHAs IUIACTUHKA, a30THAas

KHCJIOTA, THAPOKCHU I HATPHA WIIN TUAPOKCHU I KaJIuA, XJIOpU HATPHA.

3. TemaTnyeckoe nNJaHNpoOBaHHe

Nen/m | Ha3zBanue pazaea KosunyecTBo yacos dopma

Teopus | IlpakTuka | Bceero MO/ABEACHUSA
UTOI 0B

1 | PactBOpHI 6,5 6,5 13 Omnpoc,
HaOJII0IcHME,
coOeceloBaHueE,
JIOTIOJTHUTEIBLHOE
TBOPYECKOE
3aJlaHie, aHAJIU3,
CaMOCTOSITETbHAS
pabora.

2 | Meramisl 2 1 3 Ompoc,
HaOJII0JICHHE,




cobeceloBaHue,

aHaJIN3.

3 | OKuCTUTENBHO- 4,5 4,5 8 Ompoc,
BOCCTAHOBHUTCIIHLHEIC HaOJII0ICHHE,
peakiuu co0ece0BaHuE,

JIOTIOJTHUTEITLHOE
TBOPUYECKOE
3aJlaHue, aHAJTN3.

4 | DIeKTPOXUMHUIECKIE 5 4 9 Omnpoc,
peaknuu HaOJTI0JICHNE,

cobeceloBaHue,
aHaJn3,
TECTUPOBAHUE.
5 | UroroBoe 3ansiTue 1 Ompoc
HToro 34
KaneHpapHo-TemaTuyeckoe naaHupoBaHue
Ne /it TEMA KOJI-BO YACOB
Teopust | [Ipaktuka | Beero
PactrBopbi (13 41.)
1 DJIEKTPOIUTHYECKAS TUCCOIALIMSL. 1 - 1
CocTostHrEe HOHOB B pacTBOpax. Bumsr
IPOBOJAHUKOB dJIEKTpUYECTBa. TeXHUKA
0€30MacHOCTH.
2-3 [IpakTuueckas padora Nel. Onpenenenue 1 1 2
yIIETLHOM 3JIEKTPOTPOBOAHOCTH
pa30aBIEHHBIX PACTBOPOB KUCIOTHI, IEIOYU
U COJIH.
4 [TpakTudeckas pabora Ne2.Onpenenenve - 1 1
KOHCTaHTBI TUCCOIHAIINH CIIa00T0
AIEKTPOJIHTA.
5-6 Pemenue pacueTHbIX 3a7a4 MO TEME: 0,5 15 2
“DNEeKTpOJMTHYECKAsT JUCCOLUALIMS .
7 Bonopoansiii nokazarens. 1 - 1
8 [IpakTuueckast pabora Ne3. Onpenenenue - 1 1




pH-mokazaresns pacTBOpa HEU3BECTHOTO
BEI[ECTBA.

Peakiinu nouHoro oomexa. 1

10

['maponus opraHnyecKux U HEOPTraHUUYECKUX 1
COEJIMHEHU.

11-12

[IpaBuiia B3BEIMBAaHUS U IPUTOTOBJIEHUS 1
HaBecku. [Ipaktuueckas pabora Ned.
N3Mmepenne n3MeHeHUs MacChl pEaKLIMOHHOM
CMECH 10 U IIOCJIE PEAKIUU.

13

[IpakTuueckas padora Ne5. Pacuer maccoBoii | -
J10JI1 KapOOHAT-MOHOB B HABECKE
TEXHUYECKOT0 KapOoHaTa

KaJIBLIMS TIOCJIE €0 PACTBOPEHHUSI B COJITHOM
KHCJIOTE.

MeTtaninl (3 yaca)

14

3HAKOMCTBO C METAJJIAMHU. 1
Hcropudeckas posib METAIIIOB.

15

O6mue puznueckue U XUMHIECKUE 1
CBOICTBa MeTAJJIOB. MeTaJuIbl Kak
BoccTranoBuTeu. CrjiaBebl.

16

Pemienne sxcriepuMeHTaIbHBIX 33124 110 TeME | -
“MeTtasuier’.

OKHCJINTETBHO-BOCCTAHOBHTEIbHBIE peakuun (8 u

acoB)

17

OKUCITUTENBHO-BOCCTAHOBUTEIILHBIE 1
peakiuu. OcHoBHBIE OHATHUS Teopuu OBP

18-19

Merton anexrporHoro 6ananca. Coequnennst | 1
Maprasiia.

[Tpaktuueckas pabota Ne6. CoiicTBa
COCJIMHEHU MapraHIia.

20-21

MeTo/1 3NEKTPOHHO-MOHHBIX YPaBHEHUM. 1
CoenuHeHus xpoma.

[Tpaktuueckas pabora Ne7. Boccranosnenue
mean u3 okcuaa meawu (I1).

22

OKHUCITHTEITEHO-BOCCTAaHOBUTEIIbHBIC peakiun | 1
B OBITY.

23-24

Pemenue pacu€THbIx 3a1a4 0 TEME 0,5
“ OKHCIIUTEILHO-BOCCTAHOBUTEIHLHBIE

peakuuun’”.

1,5




DaexkTpoxumMudeckue peakuuu (9 yacon)

25 XHAMHUYECKAE UCTOYHUKH TOKA. 1 -
26 I"ansBaHnueckuil 3eMeHT. barapes. 1 =
27 [Ipaktuueckas pabora Ne§. - 1

KoHcTpynpoBaHue raapBaHM4eCKOIO
AJIEMEHTA; IPUTOTOBJICHUE HACHIIIEHHBIX
PacTBOpOB.

28 DIIEKTPOJIN3 PACIIIIABOB U pACTBOPOB. 1 -
IIprMmeHeHnue 31eKTpoIIn3a.

29-30 Koppo3sus meranmnos. 1 1

31-32 Perienrie pacueTHBIX 3a/1a4 110 TEME: 0,5 15
“Onextponus”.

33 Pemenue 3a1a4 nmo 3akonam dapaest. 0,5 0,5

34 Hrorosoe 3aHsTHE - -
HUTOI'O

MyHl/lLl'l/IrlAﬂbHOE MYHWLUWNANBHOE ABTOHOMHOE

OBLLEOBPA30BATEJILHOE
ABTOHOMHOE YLJFL’LILE>K,D,EHVIE - CPEQHASA
OBLEOBPA3OBATEJIbHOEOBWEOBPA3OBATESNILHAS LLKONA

YUPEXOEHMUE - CPEQHAA »7 137
OBLLUEOBPA3OBATEIJ bHAAA sensiock aBTopoM 3TOro JOKyMeHTa

\ G MeCTO noanucaHus
LIKONA 5= 137 2026.10.19 08:25:15+05'00'
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