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IHosicHuTEeILHAS 3aMICKA

OGpasoBarenbHas  MporpavMma  JIONOJNHHTEIBHOTO — 0GpPA30BAHHS €CTECTBEHHOHAYYHOH
HANpPABICHHOCTH «XUMHA B 3aJayax» pa3paboTaHa Ha OCHOBE CIETYIOUIMX HOPMATHBHBIX
JIOKYMEHTOB:

1.3axon Ne273-®3 «O6 obpasosannn B Poccutickoit ®exeparnny» or 29.12.2012 rof,

2.KoHuenmmust pa3sBUTHS  JONOJHWTENBHOrO o0pasoBaHus B P, YyTBEpKIECHHAs

pacniopsbkenueM Ilpasurensctea PO ot 04.09.2014 . Nel172;

3.QenepanbHbI roCynapeTBEHHLIH 06pazoBaTeNbHEI CTAHAPT HAYAIBHOrO OGIIEro

o0pa3oBanus, yTBepXIEHHBIT mpukasom MUHHCTEPCTBA oOpazoBanust ¥ Haykd P® or

06.10.2009r. Ne 373;

4.ITpukas Munucrepcra ofpazosanns u Hayku Poccuiickoit Mexepamnn Ne 1008 ot
29.08.2013. - OG yreepxnennn Ilopsiika opraHusalMu M OCYIIECTBIEHHS] oOpa3oBaTebHOMN
AEATEIBHOCTH I10 JIOMOJHUTENLHBIM 00111e00pa30BaTeIbHBIM ITPOrpaMMaM»;

5. B coorserctBun ¢ TpeGoBanmsiMi « CaHHTAPHO-3TIHIEMHONOT HUECKHX TIPABHI 1 HOpM
CanllnH 2.4.2.2821-10» (mocranorienue [ aBHOro rocy1apeTBeHHOrO caHuTaproro ppaua P®
29.12.2010 r. N 189, B pemakumn wusmenenuit Nel, yre. ITocranomienmeMm I1aBHOTO
FOCYIapCTBEHHOIO ~caHuTapHoro Bpada P® or 29.06.2011 N85, wusmenenue Ne2 yTB.

Iocranosnenne [nmaBHOrO rocymapcTseHHOro canutaproro Bpada P® or 25.12.2013 Ne72,
nanee CaunlluH 2.4.2. 2821-10.

Hesan nporpammb:

1. O3HAKOMUTB YyYaLIUXCS C KIACCHUECKUMH METOIAMH KAUeCTBEHHOTO M KOJIHYCCTBEHHOO
aHaJIM3a UCCIEIOBAHNS COCTABA BEILECTRA.

2. O3HaKOMHMTS C BEILIECTBAMH, COAEPIKALMMUCS B IPOAYKTAX ITHTAHKS U UX BO3/IEiiCTBUH HA

OpraHu3M 4YeJI0BeKa.

PacKphITh POk XMMHH B [I0O3HAHHHU MIPHPOLILI H 0BecreueHHH KU3HH 0011ecTRA.

4. llpenocTaBUTP Y9allHMCs BO3MOKHOCTH MPUMEHHTE XHMHYECKHIE 3HAHMS HA TIPAKTHKE [PH
BBINOJIHEHHH HCCIIEI0BATEIBCKHX PadoT.

(8]

3ajgaun nporpaMmbl:

[am—ry

IIoBBICHTE TEOPETHYECKUIT YPOBEHE 3HAHUH YUAIIHXCS 10 XHMHH,

2. @opMupoBaTh 00IIEHAYUHbIE, @ TAKIKE XUMHYECKHE YMEHUS H HABBIKH, HEOOXOUMbIE B
JEATeIbHOCTH IKCIIEPUMEHTATOPA U TIOJIC3HBIE B MIOBCEIHEBHOMH HKU3HH.

3. Cosmanue ycnoBHH JUlsl TBOPUECKOH caMOpeanu3alii, MOAroTOBKA K BEACHHIO |
0(OPMIIEHHIO HCCIIEA0BATENBCKOM PaboThI.

4. PaspuBate 00ueyyeOHbIe HABBIKA U yMEHHUsI, pabOTaTh ¢ HAYYHO-NONYIAPHON |

CIIPAaBOYHOH JIUTEPATy PO, HCII0IB30BATHL pecypchl MuTepHera.

Conep:kanue nporpaMmubi.
Brenenne. (10 u)

Hayd4sblil 9KcnepuMent 1 ero poiib B 1nosHanud. [Torpemsoctn sxcnepumenta. OneHka
norpermdocreit. O6paboTka pe3yJIbTaToB 3KcrepiMenTa. ['padukn.

B3aumocBsa3e Mexcay coctaBoM U cpoifctBamu. Dusnueckue, (QUINKO-XMMHYECKHE H
XHMHYECKHE CBOMCTBA BelIECTB. AHAIHM3 M CHHTEe3. AHAIHTHYECKAs XHMHA - HAyKd O METOJax
aHanu3a Bemecrsa. XUMHUeCKHH ananu3. 3ajaud U obIacTH NPUMEHEHHS XHMHYECKOTrO
aHanu3a. Buapl XMMHYECKOro aHayiu3a. DJIEeMEHTHBIM adanu3. KauecTBEeHHbLIH aHANH3:
uaeHTHGukanuss u obuapyxenue. KonuuecTBennpli amanns. CTaguM  aHATIHTHYECKOrO



Tiponecca: otbop mpobrl, MOAroTOBKA Npodkl K anamm3y, H3MCPCHHE, OLEHKA pe3yIbTaToB
H3MepeHus.

XuMHYecKas peakius kax CPCACTBO NOMy4YeHust uH(oOpMamuu o COCTaBe BeIIeCTRa.
AHalTuTHYeCKas  peakius. TpeGoBanus, npebspiserse K aHATMTHYECKHM  peakuusm,
HyscTBHTENBHOCTS, CHCUM(QHIHOCTE M CeNeKTHBHOCTP. Knacenpukanus AHATTHTHYECKUX
peakuuii o XapaKTepy XHMHYECKOTO B3aUMOJICiiCTRUS H 10 npumeHeHuio. Yciosus
IPOBCICHHUS aHATHTHYCCKHX PeakIui,

Texnuka GesomacHoctn u OCHOBHBIC mMpaBHIa paloTbl B XUMHYCCKO[ nadopatopu.
TpeGopanus k oryery. OBopynosanue u peaxrupp., MBITbe 1 cylka XuMirueckoit MOCY/IBI.

Tema 1.
PactBopsr. Mertoas Onpeae/ieHNst KOHUEHTPAIH pacTBopos. Turposanue (6 v)

PactBopsr. Mepa pacTBopumocTi. MeTo sl onpenetenus KOHLEHTPaLUK pacTBOPOB.

Tutposanue. Cyumocts METOId. YCTaHOBICHHE TOYKY IKBUBaNEHTHOCTH. MHauKaTOpEL.
Bbraucnenue pesynsraron TUTpoBaHus. IlonsitHe 06 SKBHBAJICHTE, SKBHBANCHTHOH Macce,
HOPMAIILHOH KOHIEHTpaIHu pactBopos. Kiaccuukanms mertonon Turposanns 1o crocoby
[IPOBENCHHS THTPOBAHHS (IpsIMOE, o0paTHoe) W 1o THIy peakimL, JIe)KaLIeH B OCHOBE MeTofa
(KHCITOTHO-OCHOBHOE THTPOBAHKE, OKHCIHTEIBHO-BOCCTAHOBHTEIBHOE THTPOBaHHE H THUTpO-
BaHHe 10 MeToxy ocaicaenust). CranaapTHeI (TUTpOBaHHBI) pPacTtBop, cnocodwel ero
HpHroToBIeHUs. CTaHxapTuzarus pacTBopos. KueiotHo-ocnosHoe TUTPOBAHHE.

Ipaxmuveckas padoma |. Onpenenenye KOHICHTPAUMH PAacTBOPa 110 ero IJI0THOCTH,
IIpurotornenue PacTBOpPOB U onpejeneHue ux KOHICHTpAllMH THTPOBAHHEM H 3amaHHOl
MOJIIPHON KOHLIEHTpalHHy,

Tema 2.
3aKoH aeiicTBYIOMIIX Mace 1 ero MPUMEHCHHE B XHMHYeCKOM anaanze (12 y)

3akoH gmefcTByIOWIMX  Macc. Obpatumele u HEOOpaTHMblE  peaximu. Xumuveckoe
paBHoBecue. KoncranTta paBHOBecHs - Mepa rIyOMHBI MpoTeKaHus npouecca. KoncranTsl
XUMHYECKOTO PaBHOBECHS /I I'OMOI€HHBIX I TCTEPOTCHHBIX peakuuii. Biuanne mismenenms
BHEIIHHX yCIIOBHH Ha IOJI0KEHHE XHMHUYCCKOLO pasHoBecHd. Ilpununn Jle llaTenpe - bpayna.

Teopus  snexrponmiyeckoi Auccounaund. CumpHbBlE U ciabbie 3NMEeKTPOJIUTEL
XHMHYeckoe paBHOBecue B BOIHBIX pacTBOpax 31eKTPOIHTOR. Beipaxenuss mis xoucranr
PABHOBCCHS PA3/IHYHBIX THIIOB peaKiuii, TpoTeKAOMHUX B pactBope. Monuoe MPOH3BEIIEHHE
BO/bL. Bonmoponuslii nokasarens i mxana pH. Konuenrpanus nonos BOZIOPO/1a B pa3baBIeHHEIX
pacTBopax cjiabbIX KHCIOT U OCHOBAHHIL, Metoer n3mepenms pH. Mnamnkartoper.

Bydepurie pacteopu.. Cyumocts 6ydeproro neiicrnus. Bydepnas emrocts. Brruncienye
pH B Gydepusix pacTeopax, obpa3oBaHHbIX c1aGoil KHCIOTON H ce COJIBKD OT CHJIBHOTO OC-
HOBAHUA M CHIBHOHM KHCIOTOH M ee combio oT craBoro OcHOBanus. 3Hauenne GydepHbIX
PACTBOPOB B IIOYBOBENCHUH U OHOJIOIHH.

lIpaxmuueckan paGoma 2. Xummaeckoe PABHOBCCHC B BO/IHBIX PACTBOPAX 3NCKTPOJIHTOB,
Onpenenenne pH Bommbix PacTBOpOB.

Temaa3.
OKHCJ]HTEJILHO-BOCCTHHOBHTCJILHMG Npoueceul H UX IPHUMEHEHHE B aHAII3e (4 4)

OKHCIHTENIBHO-BOCCTAHOBHTE L HLIE (YHKIMM BemiecTs i HAalparIeHUE OKHCIHTEILHO-
BOCCTAHOBHTENIBHBIX peakinil. OKHCITeND, Boccranosurens. CranaaprHere JIEKTPOJIHBIE
NoTCHUHANBL. Pax crammapTheix SJIEKTPOAHEIX TOTEHLHAIOB. 3aBHCHMOCTE ANEKTPOJIHOIO
NOTCHIIHATA OT IPHPOABI PearupyroIHX BCILCCTB, OT MX KOHIEHTpaIlHH, TeMIIepaTypsl, pH
CPELBI, PACTBOPHMOCTH, IPHCYTCTBUS B CHCTEME KoMILIeKcooOpazoBareisi,

Ipakmuyecrasn paboma 3. OKHCIHTENEHO-BOCCTAHOBHTEN b H e CBOIICTBA nepmaHranaTa
KaJIus ¢ MEPOKCHIOM BOIOpOIA.



Temad
OCHOBBLI KauecTBeHHOrO anaaN3a (24 4)

Knacenukauns peaxumii p Ka9€CTBeHHOM aHanu3e. OCHOBHbIE MPHHIMIIL] KaYeCTBEHHOTO
ananusa. JIpoGHEBIA M cHeTemaTHyeckuil aHanu3. XapaKTepucTHKA aHAlHTHYECKHX PeaKITuii,
YCIOBUS M CHOCOOB MX BBITOMHEHHS. AHAJIN3 MOKDBIM H CyXHM nyTém. XapakTepucTHKa
dHAMMTHYECKUX peakumit. Knaccuduxamms wmonos, JpoOHLI M cucTeMaTHyeckumit amamms,
CepoBonoponubii METOA  Klaccu(HKaLiu KaTHOHOB.  KHCIOTHO-1IIe109HOi] METO.I
KIacCHOHKAHH KaTHOHOB. Krnaceudukanns annonos. O0napyxenne KaTHOHOB (KHCIIOTHO-
IIEJIOYHOH MEeTOJ KaueCTBEHHOro ananusa). KatuoHsl 11epBoil  ananuTHUeckoii TPYIIIEL
Karuonsl BrOpoit amanuthueckoit rpynnel.  KaTHOHBI  TpeThell  aHamuTHYecKof IPYIIIIBL,
Katnone YETBEPTOH aHaTUTHYECKOI rpynnbl. KaTHoHsl msTofi  anaauTHueckoii TPYIIIEL
Karnoner wecroii  anaturuyeckoit rpynmsl.  OOHapyxkenue HOHOB.  AHHOHBI IIEpBOM

AHATTHTHYCCKOH TIpynmel. AHHOHBI BTOPOH  aHAIMTHYECKOH Tpymnmbl. AHHOHBI TpeThei
AHATUTHYCCKOHN TPYIIIEL.

Hpaxmuueckue patomo. Kavecrpeninie PCAKIHH Ha HauboNlee BasKHbIE KATHOHBI U
AHHOHBI,
[IPNed. “OGuapyxernne karnonos 1 AHAIHTHYECKOI rpynmer (Na”,K' NH,").
[IPNeS. “O6HapyxeHne kaTHOHOB 2 ananmnTHYecKolt rpymmel (Ag” Pb*),
[IPNe6. “ObHapyxenne katHoHOB 3 AHATHTHYECKOI rpynmne! ( C az+,Ba2+).
I[TPNe7. “Obnapy:xenue KaTHOHOB 4 aHATHTHYCCKO rpynmst (AI*T Cr** zn?"),
[TPNe8. “O6napysxenue xatHonos 5 aHanuTHYecKol rpynnsl (Fe™ F 63+.an+.Mg2+).
ITPN29. “ObuapyKxenne kaTHOHOB 6 aHATUTHYECKOT rpynmet (Co™™ ,Cu®™ Ni?* ,Cd?),
[IPNel0. “Ananus cMecn kaTHOHOB Beex AHAIUTHYECKUX TPy,
[IPNel1. “O6Hapyixenne aHHOHOB lananutyeckoii TPYIbI (SO.;E",SO32',L 3032,’CO32',PO43‘).
[IPNe12. “O6napysenie annonos 2 ananuTHyeckoit rpymmer (CI7 Br ,I7.§%).
ITPNe 13. “OGHapyKeHHe aHHOHOB 3 AHATHTHYCCKON rpynnet (NO3",MnO,", CH;COO™).

JlaGopaTopusie onbrThI:
«Bsanmozeiictere noHoB cepedpa (I) ¢ rpynmossivM pearentom:
«Ocaxnenue oxcnna cepepa (1);
«BzaumoseiicTere HOHOB cBHHIA (II) ¢ rpynmoBeivM pearesTo:
«[Tomyuenne u cBoiicTra rupokcuia caunna (11);
«OOHapy>KeHHe HOHOB CBHHIA (1) cyxmm myTém (peaxwust ¢ nommIom Kamnus);
«MuKpoKpHCTamIIYecKkoe 0GHApYKeHHe HOHOB KaTBIHSIY;
«BsanmozelicTBie HOHOB GapHst ¢ THIICOBOI] BO,10i1»;
«ObpasoBanue Xpomara Gapusi»;
9. «B3aumozeiicTBHE HOHOB ATIOMHHIS ¢ TPYMITOBEIM PEAreHTOM»),
10. «BsaumoneiictBue Honos xpoma (IT) ¢ rpynmoBsIM pearenToM;
11. «Oxucenne noHoB Xpoma (IIT) mepoxenaom Bomoposian:
12. «Oxuecnenne HoHoB xpoma (IIT) mepmanranaTtom xanus B Kucoii cpene»:
13. «BzaumoneiicTere HOHOB 1MHKA ¢ FPYIIIOBBIM PEAreHTOM»;
14, «Peaxuust noHOB 11HKa ¢ rexcauuanogpepparom (1) kanus u rexcannanogpepparom (I11)
KaJHs»;
15. «B3aumoueiicTBre HOHOB sKete3a (I1I) ¢ rpynmoseiM pearerTom»;
16. « Iomyuenne Gepnumckoit TazypHy»;
17. «BzaumoneiicTBre HOHOB sKeesa (II) ¢ rpynmoBsvM pearentomy :
18. «[Tonyuenue Typubynesoii cumm
19. «B3anmoseiicTBie noHon mapranua (II) ¢ rpynnossmv pearentomy;
20. «BsammozeiicTBHE HOHOB Maruus ¢ TPYNIOBBIM peareHTOM»;
21. «Ilonyyenne Maruui-amMonuitQocharay;
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22. «MHKpOKpHCTaLIOCKOIHYECKOe O0HAPYKEHHEe HOHOB MarHHsi»;
23. «BsaumopeiicTBHe HOHOB menu (II) ¢ rpynnoBeiv pearentowm;

24. «B3aumoneitcTBie HOHOB menu (I1) ¢ rexcanuarodepparom (I1) kammsy;
25. «BsanmogneiicTBHE HOHOB HUKeTs (II) ¢ rpynmossmv pearentony:
26. «BsanmopzeiicTBHe HOHOB KOGATLTA (II) ¢ rpynmoBbIM peareHToOM»;
27. «B3auMojeiicTRIE HOHOB KOGaTETA (II') ¢ ponanumom AMMOHHST;
28. «BzaumoneiicTsue cojeii AMMOHHS CO LIET0YaMU;

29. «Vnanemnue coneit aMmMonus 13 PACTBOPA ¢ MOMOLILIO MPOKATMBAHHUS ;
30. «BzaumoneiicTrue CyJIb(aT-HOHOB C IPYIIIOBLIM peareHToM»;

31. «O6napyxeHue oxcuna ceprl (IV)»;

32. «Boccranopienue CyNb(aT-HOHOB HHHKOM B KHCJIOI cpeney;

33. «Bsaumoneiicteue KapOOHAT-HOHOB C IPYMIOBLIM peareHTomM»;
34. «O6Hapysenue okcHia yriaepona (IV)»;

35. «BsaumoneiicTrie (bocdar nonos ¢ MarnesuaiLuoi CMECBIO»;

36. «O6Hapy)KeHHE THXPOMAT-HOHOBY:

37. «Bsaumopeiicteue THOCYJIB(AT-HOHOB C HUTPATOM cepebpay;

38. «BsanmoeiicTBue XJIOPHZ-HOHOB C IPYTIIOBBIM PEAreHTOM »:

39. «Oxwucnenne GpoMu-HOHOR XJIOPHOH BOIOI»;

40. «Oxucnenne HoIH/-HOHOB XJIOPHOH BOJIOMY;

41. «OGnapyxenne GPOMII- 1 HOM/-HOHOB B CMECHY;

42. «Obuapy:xenne CyNb(UI-HOHOBY,

43. «BoccTaHOB/IEHHE HUTPATOB-HOHOB MeLIO B CHJIBHOH KHCJIOTEY;
44. «OOHapysKeHHEe HUTPAT-HOHOB C TOMOLILIO IA(QEHHTaMUHAY.

Tema 5.
Konrpons kavecrsa npoaykros nuranus (12 4)

Oxpana okpyxaromeii cpespl. Konrpons xauectsa Bomsl. JKecTkocTs BOJBI; NPHYHHEI ee
BOSHHKHOBEHUA. Bubl sectkoctn. CrniocoGsl yerpanemus, OrnpeneneHue >KecTKOCTH BOIBL
Jlabopamopnas paboma «ectrocts BOJIBI, €€ ONPE/C/ICHHE H YCTpaHEHHE. »

Konrpoms kavectsa npoxykros nuranms. Ananms MHHEPAJILHBIX BOJL H [POXJIAIHTEIBHBIX
HAaMATKOB. AHaNu3 Monoka. OnpeJieNieHue CBeKeCTH Mica I puIObI. AHATH3 KauecTBa Mena.
Hpaxmuueckas paboma
[IPNeld4.  “Ompenenenne xauectsa momoka m MOJIOYHBIX  MPOAYKTOB: KHCIOTHOCTH M
colepikaHus OesKa
[IPNe 15. “ Onpenenenne COICPIKAHHST ACKOPOMHOBOM KHCIOTLI B COKAX 1 Gpyxraxy», «O6Hapyxenue
KpaxmaJia B IPOAYKTaX MIUTAHUS.

[IP Ne16. “Onpenenenne xavectna mea”

Tpetosauns k pesyasraram obyuenus

Vuawguecs oonocen suamo:

® TIOHATHE O PaCTBOPAX M PACTBOPHMOCTH, CIOCOOLI BBIPKCHH S KOHIEHTPALHS PACTBOPOB;
® 33aKOH JEHCTBHS Macc;

*  00uHe NOHATHS O CKOPOCTH XHMHYECKOI] PCaKMK H XUMHYECKOM PABHOBECHH;

* (baKkTOpBI, BIHUSAIONIME HA JIMCCOMALIIIO IEKTPOIIHTOR;

® TOHATHS 0 Oy(epHBIX pacTBopax;

® CYMHOCTE OKHCIIUTE/IbHO-BOCCTAHOBHTEIBHBIX PEAKLIHH,

e 0o0LIMe MOHATHS 0 KOJUTOMIHBIX pacTBopax;

¢ KOMIUICKCHBIC COCJIMHEHHS H HOHBI;

¢ CYIHOCTE Ka4CCTBEHHOI'O dHAIN3A H €r0 MEeTOI,.



¢ CYIUHOCTP KOMHYECTBEHHOTO aHATH3A H OCHOBHEIC METOIbI;

® OCHOBHBIC METO/bI (PH3NKO-XHMHUECKHE aHAJIN3A;

* o0LKe MOHATHS O IIPOM3BEACHHH PacTBOPUMOCTH.

Vuawuecs 0onoicnul onpedensme:

¢ OTHCNBHBIC STEMCHTBI HIIH 00pa3yeMEIX UMH HOHOB, BXOAAILME B COCTAR OMNpEIEeNeHHOTO
BELUECTBA MJIM CMECH BELIECTR;

® ONPEACICHHE MACChl OTACABHBIX XHMHYECKHX DJIEMEHTOB, BXOAIIHX B COCTaB;

¢ HMHIMBHIYalBHOIO COCIAHHCHHS HJIH CMECH BELIECTB C TIOMOLIBIO Pa3IUYHBIX METOIOB.
Yuawguecs oonoicnvr cocmasnsume:

¢ YPABHCHHSI THAPOIIM3a COJIEH U YCIIOBHS €10 CMEIICHHS:

*® COCTAaBJICHHC ypaBHEHUS OKHC/IHTENLHO-BOCCTAHOBHTEIBHBIX PEAKIIMH METOLOM
OJTYpeaKIHHu;

¢  (HOPMYJIBI KOMIUIGKCHBIX COEIHHCHUH.

Yuawuecs oonaicnol 06wsicusme:

® KHCJIOTHO-OCHOBHOE PABHOBECHE B BOIAHBIX PACTBOPAX;

®  YCIOBHS 00Pa30BAHUSA OCAJIKOB,

® YCJIOBHS BBITOJIHEHHS AHAIMTHYCCKUX PEAKLIHH,

Vuawguecs oonocnvr eviuucisme:

¢ TPOUEHTHYIO, MOJISIPHYIO, MOJSIBHYIO, HOPMAILHYIO KOHIEHTPALIHIO PacTBOPEHHOTO
BellleCTBA.

® CTCNEHb IMEKTPOJHTHUYECKYIO THCCOLUMALIUIO;

¢ KOHUEHTPALHIO HOHOB BOJOPO/IA B PA3NHYHBIX Pa30aBIeHHBIX PACTBOPAX;

® TPOM3BCACHUE PACTBOPUMOCTH 110 €TO PACTBOPHMOCTH H HA0GOPOT;

®  BOJOPO/IHBIN M 'MJAPOKCH/IBHBIN [TOKA3ATENH;

®  OKHCJIHTENLHO-BOCCTAHOBUTENBHBIN MOTEHIIHAI:

Vuawuecs donoicnor ymemo:

® co0monaTk npaBuiia TEXHUKH 0e30MacioCTH IpH padoTe ¢ BellecTBAMHU

® TIOJB30BATECS 3HAHHSAMH, [TOJIYYEHHBIMH HA 3aHSTHSX.

® [OJB30BATHCS NPHOOPAMH U CIENHANBHOI anmnaparypoii HeoGX 0 uMoii [IPH BBITIOJIHEHU U
nabopaTOPHEIX 3aHATHI.

Vuawuecs donoicnor yyemo nposodume IKCHEPUMEHMbL!

® HaonpeneneHne pH pactBopos kuCIOT u ocHOBaAHMIT;

®  QHAJU3 KATHOHOB;

® aHaJM3 aHHOHOB;

¢ ONpEICICHAE KPHCTAIUTH3AIHOHHOH BOJIbI B KPUCTAIOTHAPATAX,

® Ha ONpeleNIeHUe JKECTKOCTH BOIDL;

KaIICHILa])HO-TGM ATHYCCKOE IIJITaHHUPOBaHHE

Ne Tema ypoka KOJI-BO
ypoka 4acoB
1 Hayunerii skcniepument. TpeGoanus k odopMIeHHIO OTUETA. 2
2 ObopynoBaHue 1 peakTHBBL MBITBE H CYIIKA MOCY XL, 2
3 Texnuka GezonacHocTr npu paboTe B XHMHYECKOIT 71a00paToOpPUH. 2
- [Ipeamer, 3amaun 1 METOTBI AHAIHTHUECKOH XHMMUH, 2
5 3HaueHHE AHATHTHYECKOH XHMHMM B HAPOAHOM XO3SHCTBE M oxXpaHe 2
OKpYIKaIOIEeH cpeibl.
Crioco0bl  BBIpQOXEHMS — KOHIEHTPAIMH  PACTBOPOE. Monsipuast  u 2
HOpMaJibHAasi KOHIIEHTPAIlHH,
7 Pemenue 3amau  no  teme:  “CrocoGbl  BbIpaXKeHHS KOHLEHTPAIHH 2




PacTBopoB”.

8 1P Nel “TIpurorosnenue PacTBOpa ¢ 3a1aHHOI MOJIAIPHOIT KOHIEHTpaLHelt 2
9 OKBHBAJICHT. 3aKOH SKBHBAJICHTOBR, 2
10 | Xumuyeckoe paBHOBeCHE. Ipuxuun Jle-Ilarenpe, 2
11 llouaTHe 0 BOXOPOAHOM mOKazaTene pacTBopoB. Muaukatopel., 2
12 | TIP Ne2 “Omnpenenenue pH pacTBOpoE ¢ nomoutsk i KaTopa”. 2
13 | BydepHble pacTBOpE! 1 HX 3HAUEHHE., 2
14 | Obpazosaune u PacTBOPEHHE OCAIKOB. 2
15 OKHCITHTEeIBHO-BOCCTAHOBUTEILHBIC PeaxLmH. 2
16 IIP Ne3 “H3yueHue okuCaHTEIHHO— BOCCTaI-’I’OBH’I‘EHBI-ILIX CBOMCT 2
[ICPMAHraHaTa Kajus W HepeKHcH Boaopoma’.
17 OCHOBHBIE MPHHLMIILI KAYECTBEHIOIO AHATHS, JpoGublit 1 cHeTeMHDIIH 2
aHanau3s.
3 HPJYQ 4+“O6H+apy)lceune KaTHOHOB | aHaIHTHYeCKOIl rpyrbl 2
(Na",K" ,NHy").
19 | [IPNe 5 “O6Hapyskenne KATHOHOB 2 aHATHTHICCKON rpynmsl (Ag Pb% ). 2
20 [IPNe 6 “ObHapyskenne KaTHOHOB 3 aHAIHTHYECKON rpynnet ( Ca® Ba™). 2
OmnpeneneHue »ecTKOCTH BOIBI
21 | TIPNo7 “O6napyskenne KaTuoHoB 4 ananut. rpynnst (Al Cr* Zn> ). 2
2 HP;{Q 8 ;‘PGH%}EyHce;me KaTHOHOB 5 HAJIMTHYECKOH IPYIIIE] 2
(Fe™,Fe” ,Mn~" ,Mg™").
73 HPJ;‘E 9, “20+6Ha.1£)+y>1<61;i46 KaTHOHOB 0 aHAIMTHYECKOH IPyIIIEI 2
(Co™ ,Cu™ Niv" ,Cd™" ).
24 | TIPNe 10 “AHanu3 cMecH KaTHOHOB BCEX aHATHTHUCCKIX rpymi’. 2
25 | Knaccuukauus aHHOHOB Ha aHAIMTHYCCKHE TPYIIIIGIL, 2
2% HPNQLI 1 “Ojofﬂapyﬁxcem[e aHHOHOB lananntuyeckod rpynmsl (SO47,S05> 2
B ,5,05°°,CO;5" PO, 1
27 | [IPNe12 “OGHapyixenne aHHOHOB 2 AHAINT. rpynns (CI.Br I ,87). 2 |
)8 [TPNe 13 “O06Hapy:keHne aHHOHOB 3 aHAIMTHYECKOl rpynnsl (NOs™ 2 ﬁ*
e .MnO, ,CH;COO"). N
29 | Xumuueckuii coctas mur. s |
30 | KoHTpoJs KauecTsa NpoyKTOB MHTAHUs. JKECTKOCTD BOLL 2
31 IIPNe 14. “Onpenenenne KEI‘-IECTBEI MOJIOKA H MOTIOYHBIX TPOJYKTOB: 2
KHCIOTHOCTH M COJepKaHus Oeka’”,
1 [IPNe 15. * Onpenenenne conepxanns ackopGHHOBON KICIOTBI B COKAX U £ i
| bpyxrax”. “O6napysxenne kpaxmana B poAyKTax MHTaHH".
33 | IIP Nel6. "Onpenenenue kauectsa Meaay 2
BrinonHeHne HHARBHIYANBLHBIX HCCIEA0BATENBCKAX IPOEKTOB. 3alliTa 2
4 IIPOEKTHBIX padorT.
HUTOT'O: | 68
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