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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-1 Cnocoben aHanM3UpOBaThb M HWHTEPIPETHPOBATH PE3YJIbTaThl XUMHUYECKHUX
9KCHEPUMEHTOB, HAOIIOJEHUH U U3MEPEHUH.

OIIK-2 Crioco6eH mpoBOAMUTH C COOJIIOICHIEM HOPM TEXHUKH 0€301aCHOCTH XUMHUYECKHUIH
JKCIIEPUMEHT, BKIIIOYasi CHHTE3, aHAJIU3, U3YYCHHUE CTPYKTYPhI U CBOMCTB BELLIECTB U MaTEPUAJIOB,
MCCJIEJOBAHHE ITPOLIECCOB C UX YYACTHUEM.

[1K-1 CniocobeH BbIOMpaTh U HCIIOIb30BATh TEXHUYECKUE CPEICTBA U METO/Ibl UCTIBITAHUM
JUISL pEIIEHUs MCCIEAO0BATENbCKUX 3a/lad XUMHYECKOM HAalpaBICHHOCTH, IOCTABJIEHHBIX
CHeLManucToM Ooee BbICOKON KBaTH(pUKaLUU.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK 1.1 Cuctematusupyer U aHaIU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJII01eHU, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEILIECTB U MAaTEPUAJIOB.

NOIIK 1.2 IlpennaraeT UHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUYECKUX OCHOB TPAULMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKI0YEHHS U BBIBOJIBI I10 PE3YyJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JTAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHUECKUX PAOOT XUMHUYECKOM
HaIpPaBJIEHHOCTH.

HOIIK 2.1 PaGotaeT ¢ XMMHYECKMMH BEIIECTBAMU C COOJIIOJICHHEM HOPM TEXHUKH
0e30MacHOCTH.

UIIK 1.1 TInanupyeT oThenbHbIE CTaJWU HCCIEIOBaHUS IPU HaJIMYMK OOLIETro IUIaHa
HUP.

NIIK 1.2 I'oTOBUT 351IeMEHTHI JOKYMEHTAIUH, IPOEKTHI IJIAHOB U MIPOrPaMM OTJEJIbHBIX
aranos HUP.

UIIK 1.3 BriOupaer TeXHHYECKHE CpEACTBA M METOJBI HCIBITaHUH (M3 Habopa
UMEIOIINXCS) JJI PEIICHUs TTOCTaBIeHHBIX 3a1a4 HIP.

UIIK 1.4 'oroBUT 00BEKTHI MCCIIEIOBAHUS.

2. OnleHOYHbIE MaTePHAJIbI TEKYIEro KOHTPOJISI 1 KPUTEPHU OLleHUBAHUS

DJeMEeHThI TCKYIIECTO KOHTPOJIA.

HaunMmenoBanue
Kon nnaukaropa
OIICHOYHOTO CPEJICTBA
Ne KonTponupyembie TeMbl/pa3aeibl JIOCTHUKEHUS
JUIS1 TEKYILETO
KOMIIETEHIIN U
KOHTPOJIS
1 | Tema 1. AHaTUTHYECKUH LUK U €TO
Komnoksuym, HOIIK 1.1

OCHOBHBIE TAaIIbI.
2 | Tema 2. AHann3 reoJIOrTMYECKUX OOHEKTOB.,
YEpHBIX METAJJIOB U CILIABOB

KoHTpoJsbHas padora | MOIIK 1.3
VYeTHbII onpoc HIIK 1.2

3 | Tema 3. AHanu3 IBETHBIX U PEIKUX NunuBunyansHOE NOIIK 1.3
METAJUIOB U CILIABOB. 3a/laHHe HIIK 1.1
YCTHBIN onpoc HIIK 1.4
4 | Tema 4. AHanu3 Box. HOIIK 1.1
NunuBunyansHoE VOITK 2.1
sajaiie HIIK 1.1.
JlaGoparopHas paborta VK 1.2
YeTHBIM onpoc VITIK 1.3
HIIK1.4

NOIIK 1.3




5 | Tema 5. AHanu3 Bo3ayxa. Tecr HNOIIK 1.1

6 | Tema 6. AHanW3 NOYB U JOHHBIX OTJIOKEHHUM. NunuBuayansHoe HNOIIK 1.3
3aJaHue HIIK 1.1

7 | Tema 7. AHanu3 BeMIECTB BHICOKOW YUCTOTHI. YeTHbIi onpoc HOIIK 1.3
HIIK 1.1

CogepkaHue OIEHOYHBIX CPEJICTB

12.

13.
14.

15.
16.
17.
18.
19.
20.

Ilpumepul 6onpocos 01 ycmHo20 onpoca:

Amnanus. Beibop cxembl 1 MeTosa aHanu3a. OCHOBHBIE €r0 CTa/IUU.

[TpencraBuTenbHOCTH TPOOBI. Busl mpol, pazmep. @akTopsbl, yUuThIBaEMble IPU OTOOPE
po0.

Texnuka oTb60opa mMpoO razos, )KUJIKOCTEH U TBEPABIX BELIECTB.

Craguu noixy4yeHus aHaJTUTHYECKOM MpoObl U3 TeHepaIbHOM /IS TBEPABIX BEIECTB.
Bona B mpo6ax. Y nanenue Biaru u3 oopasia. Meroasl onpeneieHus B mpo0ax BOIBL.
Crioco6s1 paznoxenus npoOsl. DaKTOPkI, BIUSIONIUNE HA BBIOOP CIIOC00a Pa3IOKEHHS.
«Moxkpslit» crioco0 paznoxenus. Beidbop pactBopurens. [lorpemrnoctu.

«Cyxo0e» pa3jioKeHHEe: TEPMUUYECKOE Pa3JIoKEHUE, CIIJIaBICHHUE, CIIEKaHUE.
MackupoBaH#e — KaK CIIOc00 YCTpaHEHUS BIMSHHS MEIIAIONINX KOMIIOHCHTOB.

. KonnyecTBeHHbIE XapaKTEpUCTUKU METOJIOB PA3ICIICHHS U KOHLICHTPUPOBAHUS.
. Oxapakrepu3yiiTe OCHOBHbIE METO/IbI Pa3/I€JICHHS U KOHLEHTPUPOBAHUSI, OCHOBAHHBIE HA

obpazoBanuu HOBOM ¢a3zel (OcaxaeHue, 3JIEKTPOOCAKICHHE, BBIMOPAKUBAHUE,
UCTIIapeHUe, CEIICKTUBHOE PACTBOPEHUE).

Ha30BI/ITe MECTOAbI paSIIeJICHI/Iﬂ nu KOHHGHTpHpOBaHI/Iﬂ, OCHOBAHHBIC Ha pa3nnqnﬂx B
pacnpenelieHny BemecTBa Mexay dazamu. OxapakTepu3ylTe OJIMH U3 HUX.

Okcrpakius. OCHOBHBIC MOHATHS. THIBI SKCcTpakiuid. KoimuecTBeHHBIC XapaKTEPUCTHKH.
MuHnepaibl, TOpHbIE TOPOAbI, BMEIIAIOLIUE TOPObL, pyAbl. TUIbI MUHEpaoB. ChIpbe IS
MOJTYYCHHUS] PA3JIUYHBIX METAJLJIOB.

Knaccudukanus metannoB. O61acTi uX TPUMEHEHUS.

Crnasel, ux Qusndeckue npuzHaku. Kinaccudukaius criiaBos.

JKenesHble CIIIaBbl, UX COCTaB.

[TomydeHune keNe3HbIX CIUIABOB C 0COOBIMU CBOMCTBAMH.

Jlerupyromiye 3J1eMeHThI CTallel, UX COCTOSHUE B CILJIABE U POJIb.

TBepbie CIIaBbl, UX BUJIBI, 00JIACTH IPUMEHEHHS.

Ipumepwl 6unemos 0 KOHMpPOILHOU PAbOMbL.

Konmponvnas paboma. Bapuanm 1.
B 6 mepnbIx K06 BMecTuMocThio 100,0 cMm 3 momectuin 1,00; 2,00; 3,00; 4,00; 5,00; u
6,00 cm® crammapTrOTO pacTBopa Fe** ¢ konnentparmeii 10,0 mr/cm®. ITocne nposenenus
PeaKIMH ¢ cyJib(HOCATUIMIOBOIN KHCIOTOW U3MEPUIIM ONITUYECKHE TNIOTHOCTH PacTBOPOB,
KoTOpble cooTBeTcTBeHHO paBHbl: 0,12; 0,25; 0,37; 0,50; 0,62 u 0,75. Onruueckas
IUIOTHOCTh ~ aHAJM3UPYEMOT0  pacTBOpa  KHCIOTHOM  BBITSDKKM  TOYBBI  C
cyabdocanuuuiaoBoit kuciaoroil cocraBuia 0,30. Onpenenure cogepxKaHue MOJBUKHBIX
dopm Fe®* B mouBe (1/kT), ecnu 1 IPUTOTOBIICHHS BBHITSHKKM ObINa B3ATa I0YBA MACCOi
5,0000 1, a 06beM BBITS)KKH COCTAaBII 25 CM °.
B 100,0 cm® pactBopa conepxkutca 0,0206 r mukpuHoBoii kucnotsl (NO2)sCeH2OH. B
aTOM pactBope co3aanu pH 1 qobaskoit HCIl u mposkcTparupoBaiu MUKPHHOBYIO KUCIOTY
2,00 cm® stunGensona. Ilocne MOCTHKEHHS MeX(a3HOTO PaBHOBECHS KOHILEHTPALHs
IMKPHHOBOH KHCIOTHl B BOJHOM pacTBope coctaBuna 6,14-10~* moms/nv®. Beranciute
K03 ULIMEHT pacnpeeNeHNs MMKPUHOBOW KUCIOTHI MEKIY ATHIOEH30JI0M U BOJOM.



Koumponvnas paboma. Bapuanm 2.

1. TIpu cnexrpodoTomMerprueckoM ompenencunn Fe* B Genom BHHE MeTomOM 106aBOK 110
PeaKIuy ¢ THOIIMAHATOM aMMOHHS B 2 MEpHbIE KOJIOBI BMecTUMOCTHIO 50,0 cM® 0ToOpanu
no 20,0 cM® aHanmm3upyeMoro BMHA. B omHy m3 kon6 npubasmmu 1,00 cm® pactBOpa,
conepxamero 0,0030 r Fe**, B 06e xon6sr nodapumu pacrBop MH4SCN u moBemu 10
METKH JUCTHILTMPOBAHHOW BoAoW. ONTHYECKHE TIIOTHOCTH pacTBOpoB: Ax = 0,15 (npu
OTCYTCTBUM 106aBKH), Ax+cr. - 0,48 (B mpucyrctBum no6aku Fe*). Brrumciure
MaccoByIo KoHIeHnTparuio Fe*" B Bune (r/Mim). OCHOBHOI 3aKOH CBETOIOINIOMEHNS A =
ecl.

2. Kospdumument pacnpenenenus 6enzoitHor kucinotbl CeHsCOOH wmexny OKTHIOBBIM
cnupToM U Bozoit D = 65,0. Paccunraiite creneHp u3BiIeYeHUs OCH30MHONW KHCIIOTHI MTPH
COOTHONIEHUU 00BEMOB BOJHOM M opranuyeckou ¢az 10:2.

Konmponvnas paboma. Bapuanm 3.

1. B 4 mepnsbie k051061 BMecTUMOCTHIO 100,0 em® momectim 2,00; 4,00; 8,00 u 12,00 cm
CTAaHAPTHOTO pacTBopa cymb(aTa HAaTpus ¢ KoHueHTpamueii 0,02 mr/cm®. B kaxmyro
konby nobasumu no 10 cm® pactopa smekrpomuta (cmecs NaCl u HC1), pa36aunn
JMCTHILTMPOBAHHON Booit 10 20 cM® u mo6aBumn 1o 3 cm® pacTBopa enaruHa. Ilocne
nepeMeITuBaHus BBenH 1o 7,0 cM° pacTBOpa XJopua 6apus ¢ MaccoBoit pomeit 10,0 %,
J00aBUJIM TUCTUIUIMPOBAHHYIO BOAY A0 METKH, BblIEpkaiu 5 MuH. M3mepuiu ontuue-
CKHE TUIOTHOCTHU TOJTyYECHHBIX CYCIICH3HMN:

v(NazS04), cm® 2,00 4,00 8,00 12,00

A 0,071 0,133 0,277 0,367
K 20,0 cM® MuHepanbHOW BOABI JOOABHIM pPAacTBOPHI JKENAaTHHA M XJOpuaa Oapus,
pa3baBuIM TUCTHILIMPOBAHHOW BOJOW O METKH B MEpHOU Koibe BMectumocThio 100,0
cvM®. Onrtuueckas IUIOTHOCTh cycmensuu pasHa 0,207. BelumcnmTe MaccoBylo
KOHIICHTPAIUIO CYJIb()ATOB B aHATM3UPYEMON MHUHEPATBHON BOJIC.
2. KoaddumumenTsl pactipeneneHus o-BaHWINHA (2-THAPOKCH-3-METOKCUOCH3AIBICTHT) U
METaHOJIa MEXIY IMKJIOreKCaHOM M Bojoul paBHbl 9,30 u 1,60-10°%, cooTBeTCTBEHHO.
Breruncnuts (hakTop paszneneHus o-BaHUIMHA U METaHOIa. BO3MOKHO 11 pa3ienenne STux

BEIIECTB MPU SKCTPAKIIMU LUKIOT€KCAaHOM (IIPOBEPHTE BBINOJIHEHNE ABYX YCIOBUA)?

3

Ipumepwvl 6unemos 0 KOANOK8UyMA.

bunem 1.
Jns ananuza Boabl B p. ToMb HEOOXOAMMO MPOBECTH OTOOP Mp0b. YKaKUTe 0COOEHHOCTU
0TOOpa KHUJIKUX P00 U UCTOYHUKH MTOTPEITHOCTESH HA 3TOH CTAIUH.
Jlns onipeieneHus MOCTOSTHHOM pUMeCH B Jkelle3HoM ciiiaBe (P) Heo0xoaumo nepeBecTu ero
B pactBop. Kakoii m3 cmocoOoB (KHCIOTHOE, TEPMHUYECKOE pAa3JIOKEHHE, CIUIABJIICHHE,
cniekanue) Oonee mpeamouTtuteneH? Kakue HCTOYHHMKHM MOTPEIIHOCTEH MOTYT MpPU 3TOM
BO3HUKHYTh?
Boanast BBITSDKKa U3 MOYB, Kak ee MpUroToBuTh? [lpuBenuTte cxemy aHaian3a BOJHOU
BRITSOKKM Ha conepskanne CI-, NOs~, SO4%, Na*, K*. OxapakTepu3yiiTe CyIIHOCTh METOIOB
WX OTNPEJICIICHUS.

bunem 2
Jlist ananu3a >kene3Hoi pyAbl Ha coiep KaHue IIEIeBOro KOMIIOHEHTa HEOOXOAUMO MPOBECTH
oTOOp reHepaibHOM TTPoOkI. MeToanka oTrdopa nMpod HEOAHOPOAHBIX MaTepuanioB. OT 4ero
3aBUCHT Macca MepBUYHOM MPOOBI?
[Tepeuncnure MeTONIbI KOHIICHTPUPOBAHUS, KOTOPBIC IEIeCO00pa3HO WCIIOIB30BaTh IPH
OTpeieIeHUH HU3KUX KOHIICHTPAIUi TOKCHUYHBIX METAJUIOB B MPUPOIHBIX BOJAX METOJIOM
MOJIEKYJIIPHON abCOpPOIMOHHON CrieKTpodoTOMETpUHU. B deM 3akimouaeTcst CynHOCTh 3THX
METO/A0B?



[IpuBenuTe cxeMy aHaiM3a CWIMKATHBIX MHHEpaioB. Kakue MeTompl paszueneHus B HEl
ucnonbs3ytorcs? [IpuBeauTe XUMHUECKUE PEAKIUU Pa3/ICICHUs] U ONPEISICHUS OCHOBHBIX
KOMITOHEHTOB TpOo0.

bunem 3
«Cyxoi» c1moco6 pa3inokeHus mpoOkl (TEPMHUYECKOE pa3ioKeHUe, CIUIaBlIeHHE, cieKanue). B
9YeM €T0 CYIIHOCTb. J[Isi Kakux 00pa3IoB €ro MCIONb3yIOT. VICTOYHUKY MOTPEIIHOCTEH Tpr
€ro peayin3aluu.
HazoBure MeTOnbl pas/ielieHus, OCHOBAHHBIC HAa PAa3IMUMAX B PACIPEICICHUH BEIICCTB
Mexay (azamu. Kakue obmiye 3aKk0OHOMEPHOCTH, JIEKAT B OCHOBE METOJIOB ATOM TpyMIbl?
Jlist ompeneneHusl TMPOICHTHOTO COACPKAHMS KANbIHMsI B M3BECTHSKE HABECKY MHHEpaia
pPacTBOPAOT B MUHHUMAJIBHOM KOJIMYECTBE KHCJIOTHI, KaHBHI/II;'I OCaXXaarT B BHJC OKcajlaTa, OCaaoOK
OTAEISIIOT W PAacTBOPSIIOT B CEPHOM KHUCIOTE, IOCJIE€ YEro TUTPYIOT IOJIYYEHHBIA pacTBOp
NEpMaHraHaToM Kajius C HU3BECTHOU KOHHGHTpaHI/IGﬁ. Hamumure YpaBHCHUA peaxunﬁ BCEX CTaI[I/II\/'I
aHaIIU3a, IPUBEJUTE PACYETHYIO (POPMYILY.

Bunem 4
Kakoe 3HaueHmne uMeet ormepausi oroopa mpoOkl Mpy aHAIM3E pealbHOTO 00bhekTa? Kakumu
croco0aMu 00CCIICUMBACTCS €€ IPEACTaBUTECIBHOCTh B 3aBHCHMOCTH OT TIPHUPOABI M
Macmraba oobekTa?
Uro takoe mackupoBanue? [IpuBenure npumMepbl MacKHUpoBaHUS (ypaBHEHUS PEaKIIMid, THII
AQHAJTUTUYECKOTO CUTHAJIA).
Kak BwIpaxaroTcs KOJUYECTBECHHBIC XapaKTEPUCTHKH TPOIECCa SKCTPAKIUU: KOHCTaHTa
pacnpeneneHus, KodQQGUIUEHT pacrpeaeineHus, (GpakTop (CTENneHb) H3BICUCHHS MPU N-
KpaTHOH dKCTpakiuu, KodpuuueHT pasaencHus, pakrop oboramenus? Kak oHM CBSI3aHBI
MeXIy coooi?

Tpumepul unousuoyanbHuix 3a0anuii no meme «AHAIU3 YBEMHLIX MEMAILI08 U CNIAABOBY
[TponsBoacTBO Meau M MeAHbIX cIuiaBoB. OmpeneneHue NpUMECEH, BIMAIOLIMX Ha
anekTporpoBogHOCTh (AS, Sb, Fe, Ni) u npumeceit, yXyamaromux mpokarHbie cBoiictsa (Bi
u Pb) Mequ 1 MeIHBIX CILIaBOB.

JlaTyHu — cru1aBbl HA OCHOBE MeIU. BHJIbI TaTyHEH, UX IpUMEHEHHeE. JIernpoBaHHbIE JTATYHH.
MapkupoBka natyHel. OnpeneneHue B HUX UHKA U JIETUPYIOIIMUX 3JIEMEHTOB.

Bbponssl. OnoBsiHHbIe OpoH3bI. Jpyrue Buasl OpoH3. VX MapkupoBka. AHalIN3 JIETUPYIOLINX
JJIEMEHTOB.

ANIOMUHUHM, HaXO0XJE€HHWE B NPHUPOJIEC, ChIpb€ M OCHOBHBIE CIOCOOBI €ro IMOJTYy4YEeHHs.
ATIOMUHUEBBIE CIIIaBbl, MAPKUPOBKA, JIETUPYIOLIUE DJIEMEHTHI, AHATUTUYECKUA KOHTPOJIb.
Maruuii. Ero nomyuenume. CrnaBel Ha OCHOBE MarHus. Jlermpyroliue 3JI€MEHThI, HX
AQHAINTUYECKUI KOHTPOJIb.

Kaporipounsle craBel Ha OCHOBE THUTaHa. VX mpumenenue. [IpomblnuieHHBIH crioco0
IIPOM3BOJCTBA THUTAHA. BiusgHue mnpuMeceil Ha MeEXaHUMYECKHE CBOMCTBAa THUTAHA.
Jlerupyromye 31€MEHTBI.

AHTHQPUKIMOHHBIE CIUIaBbl. VX cocraB, Ha3HaueHWe, JICTUPYIOUIME 3JIEMEHTHI.
AHaTUTAYECKUA KOHTPOJIb.

Tpumepul unousudyanbHuix 3a0anutl no meme «Ananusz 600»

Knaccugukarus Bog. OcHoBHBIE aHanuTH4Yeckue npobiemsl. [IpobooTdop, KoHcepBaLus U
XpaHeHue npo6. Baxueilmune cpoiicTBa BOA, ompejenseMble HaJIMYWEM pPACTBOPEHHBIX
BEIIECTB: IJIOTHOCTh, AJIEKTPONPOBOJHOCTb, TEMIEpaTypa 3aMep3aHus M HauOoJbIIei
TUTOTHOCTH.

Omnpenenenne OOOOIIEHHBIX GuU3UKO-XUMUYECKUX HOKazamenel, ONPEeNeNIonX KadeCTBO
BOJIBI: TIPO3PAYHOCTH, MYTHOCTH, I[IBETHOCTH, BOJOPOIHOTO TOKAa3aTessl, OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHOIO MoTeHuuana. OIpeneneHue o000ueHHbIX XUMUYeCKUX nokazamenel,
OIIPEAEISIONIMX KauyecTBO BOJBI IIETOYHOCTH, PACTBOPEHHOTO KHCIOPOAA, OKHCISEMOCTH,



XUMHYECKOTro U Onoxumuaeckoro rmotpedsienus kucinopona (XIIK u BIIK). buorectuposanue
KakK CIioco0 OIIEHKH Ka4ecTBa BO/I.

Onpenenenrie HHAUBUIY ATbHBIX HEOPTaHUIECKUX KOMIIOHEHTOB BOI:

— XnopuaoB, GTOPUIOB, HUTPUTOB, HUTPATOB, (ochaToB.

— CepocoieprKalux aHIOHOB, HOHOB aMMOHHSI, IIEIOYHBIX U IEJIOYHO3EMETbHBIX METAIIIOB.
—OmnpeneneHne >KECTKOCTH BOJBI, CBOOOTHOTO xiiopa. DOpMbI CYIIECTBOBAHHS TSHKEIBIX

MCTAJIJIOB U PaIMOHYKIIMJIOB B BO/J1aX. Cnoco0bI ux KOHICHTPUPOBAHUA U OIIPEACIICHUA.

4.

IIpuponHble opranunueckue BemiecTBa BoA. OOIIast OIEHKA MX COACPXKAHUS: OIpE/eIeHHE
OpPraHUYeCcKOro yriepoaa, a3ora, ocdopa. OCHOBHBIE KJIACChI 3aTrPA3HSAIOIUX OPraHUYECKUX
BeIECTB. MICTOUHMKHY NONIajaHusl, yCTOWYMBOCTD B OKPYKAIOIIEH Cpelie, TOKCUYHOCTh, METOIbI
M3BJICUCHUS, KOHLICHTPUPOBAHUS, PA3JEIICHUS U ONPEACICHUS:

— MOBEPXHOCTHO-aKTUBHBIE BEUIECCTBA, EHOJNBI, HEPTEIPOAYKTHI;

— IOJIMAPOMATHUYECKUE YTIIEBOJOPOIBL; a30T-, cepo- U pocopcoaeprkaliue NeCTULNIbI,

— XJIOPOPTaHMYECKUE COCAMHEHUS (XJIOpCOAEpXkKALIMe IECTULUABL, IOJIUXIOPUPOBAHHBIC

Ou(EHIITBI, TOTUXJIOPANOEH30(YypaHbI, MTOIUXJIOPINOCH30-TI-THOKCHUHBI).

Ipumepvr mecmogwix 3a0anuti no meme « AHAIU3 8030YXA»
Kareropus «CoctaB atMmochepb»

Kakoe 3HaueHHe ¢ TOYKH 3pEHHUS COCTaBa UMEIOT TPAHUIIBI MEXKy Pa3HBIMHU 00JIaCTIMU
aTMocdepsl

He umMeroT HUKaKoro 3HaYCHUS

[TepememmuBanue arMochepsl 4Yepe3 ITH TPAHUIIBI IIPOUCXOIUT OYCHB
OBICTPO

[epememuBanue arMochepsl Yepe3 ITH TPAHUIIBI IIPOUCXOJIUT OYEHb

ME/IJICHHO
Kareropus «3arpsisHurenn atMochepbn»

[Tepokcuanerunaurpatsl (IIAH) u poacTBeHHbIE UM coelMHEHUs B aTMoc(hepe SIBISIFOTCS

OCHOBHBIMU (KpUTEPHAIbHBIMU) 3arPSI3HUTENSIMU
BTopuyHbIMY 3arpsA3HUATENAMU
POTOOKCHTaHTaAMHU
PoponavanpHuKaMu cmora
[TocTostHHBIMM ra3amu

Kareropus «ArperaTHoe COCTOSIHUE 3arpsi3HUTEICH»

YkaXuTe COOTBETCTBUEC MCKAY 3arpA3HAIOIIUM BCIHICCTBOM U €T0 arpC€raTHbIM COCTOSAHUCM:

AHnTparieH (a3p0o30JbHbIE YaCTHUIIbI)
[MonuxmopupoBanHbie OuQeHuIBI (TIap + a3p030IHHBIC YACTHIIHI)
Hon (TBep10€ BEIIECTBO)
O30H (Ta3)
Kareropus «OT160p npob Bo3ayxa»

Tpe60BaHI/I5[, KOTOPBIM AOJIKCH YAOBJICTBOPATHL MCTOJ AHAJIUTHYCCKOI'O KOHTPOJIA IIPU aHAIN3C
aTMOC(epHOro Bo3ayXa:

1O = 0.8 TTJIKwp, Sr < 25% na yposae [TJIK
I1O = 0,5 ITJKwp, Sr < 25% na yposne I1JIK
1O = 0,8 IT[IKwp, Sr < 50% na yposre I1JIK
1O = IT1Kwp, Sr < 25% na yposne I1JIK
Kateropus «OT00p npobd B 3aMKHYTBIC EMKOCTH U MOTJIOTUTEIIBHBIC CPEIbI»

Ecnu npumecu razoo0pasHble WK napoodpasHele, TO 0TOOp Mpod OCYIECTBISIOT:

B )KHUJIKME TOTJIOTUTEIbHbBIE CPEIbl

Ha TBEp/ible COPOEHTHI

Ha pa3inyHble QUIbTPYIOIINE MaTeprabl
Kareropus «AncopOrusi Ha TBepAbIX COPOEHTaxX»




K xakoMy THIy COpOEHTOB MOKHO OTHECTH CTEKJITHHYIO KPOIIIKY, 00paboTaHHYIO PacCTBOPOM
pearenra (Hanpumep, H2SO4) B cMecu ¢ raunepruHom?
[1neHouHbIe
ITopuctslie
Henopuctsie
Kareropus «YnaBnuBaHue a3po307IbHBIX YaCTUID
MexaHn3M HHEPIIMOHHOTO OCaXK/IEHUs a3p030Jiel Ha PHiIbTpax Haubosee BEPOSTEH:
JList GOJTBIINX TIOTHBIX YaCTHIL
Jnst yactuil Majoro pazmepa
[Tpy BBICOKUX CKOPOCTSX BO3AYITHOTO MOTOKA
[Tpu ManbIX CKOPOCTSX BO3AYIIHOTO IMOTOKA

Cooepoicanue KOMNIEKCHOU 1a00pamopHoll pabomol no meme «Ananus
BbICOKOMUHEPATUZOBAHHOU B0ObLY

1. OmnpenencHue HATPHs, KATHSI METOJIOM SMUCCHOHHOW ()OTOMETPHH TUTAMEHH.

2. Ompenenenue oOmiero conepkanus ZN METOJOM TUIAMEHHOW aTOMHO-a0COpPOIIMOHHOM
CIEKTPOMETPHH.

3. KommuiekcoHomeTpuieckoe onpeaeeHne 5KeCTKOCTH.

4. OmpeneneHue XJIOPUA-UOHOB METOJOM Mopa (apreHTOMETPUYEeCKOe TUTPOBAHHE C
K2CrOg).

5. Omnpenenenne POs*-meTonoM criekTpodoToMeTpUH.

6. Ompenenenne SO4> -HOHA TypOHAMMETPUUECKHM METOIOM.

OneHoYHBIE MaTEPHAIIBI B TOTHOM 00BbEME COAepKATCs B ApXUBHBIX MaTepraiax Kadeapbl
AQHAJTMTUYECKON XUMHH U B DJIEKTPOHHOM 00pa30oBaTEIbHOM Ccpejie.

Texyuuit KOHTPOIb OCYIIECTBIIAECTCS Ha MPOTSHKEHUH NIeproAa 00ydeHHUs 10 TUCIUTUTHHE
B paMKax OpraHu3allid U TPOBEICHUS JIEKIMOHHBIX 3aHATUH, Ja0OpaTOpHBIX padoT,
CaMOCTOSITENIbHOM paboThl CTYACHTOB IYTEM KOHTPOJS BBINOJIHEHUS TEOPETHUUECKUX U
Ppacy€THBIX 3aJlaHUM, Ca4M KOJUIOKBHYMA I10 JIEKIIMOHHOMY MaTepually U OCHOBHBIM pacuéram
pe3yNIbTaTOB aHAN3a C Y4ETOM IMPOOOIOATOTOBKH.

[IIkana olleHWBaHUA MO BUJIaM OLICHOYHBIX CPEJICTB:

Ne Buibl o11eHOYHBIX CpEeCTB KonnuectBo 6aioB rpu BbIOTHEHUH Yo
3a/1aHUS
90-100 % 75-89 % 60-74 %

1 KomnokBuym 10 8 6

2 Konrtponbshas 10 8 6

3 N3 Ananu3 UBETHBIX U PEIKUX METAIIOB U 5 4 3
CILIaBOB

4 13 Anamus Boxg 5 4 3

5 N3 Ananu3 nouB v TOHHBIX OTIOKEHUMN 5 4 3

6 N3 Ananu3s BemecTB BHICOKOH YHCTOTHI 5 4 3

7 Tect Ananus Bo3nyxa 10 8 6

8 JlabopatopHast pabota AHaIW3 PEeaTbHOTO 10 8 6
o0beKTa

Ecim o6riee koyimaecTBO 0A/LTOB 3a OIEHOYHOE CPECTBO TEKYIIETO KOHTPOJIS COCTABIISICT
menee 60 % (36 6amnoB) — paboTa CUUTAETCS HE BBHITIOTHEHHOM.



3. OueHoYHbIe MaTePHAJIbI UTOTOBOT0 KOHTPOJIs (IPOMEKYTOYHOM ATTEeCTAIUM) H
KPUTEPHUHU OLlEHUBAHUS

3ader ¢ OICHKOW MPOBOJIUTCA B MUCbMEHHOW (popme mo Oumieram. buner comepxut 3
3ajanus. J[Ba TeopeTHUecKuX Bompoca U ojiHa 3aj1a4a. [IpogomxurensHoCTh 3a4eTa 1,5 yaca.

OpHo 3a7aHKke TEOPETHUECKOT0 XapakTepa HOCUT MPOOJIEMHBIN XapakTep U Mperoaaraet
OTBeT B pa3BEépHyTOIl popme, mposepsitomiee MOIIK 1.1, MOTIK 1.2.

Btopoe 3amanue HampaBieHo Ha oreHKy cpopmupoBanHoctd MOIIK 1.2 u MOIIK 1.1,
MpeJIoiaracT 3HaHWE METOJIOB KOJIMYECTBCHHOTO aHAlM3a M YMEHHE OOOCHOBAHHOTO BBIOOpa
HEO0OXO0JMMOT0 BapuaHTa JIsl pEIICHUS TOCTABIEHHON MPaKTUYECKON 3a/1auH.

Tperbe 3amaHue — pacd€rHas 3ajJadya. BBIIOJHEHHME NAaHHOIO 3aJaHus IPEAIoJaracT
npoBepky MOIIK 1.2. [IpuBonutcs pelieHue 3a1adyd U KpaTKas HHTEPHpEeTalusl MOJyYEHHbBIX
pE3yJIbTaTOB.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB!

1. XumMuKo-aHaTUTUYECKUH  KOHTPOJIb  pealbHBIX OOBEKTOB W €ro pojib B
IIPOMBIIIJIEHHOCTH, CEJIBCKOM XO035HCTBE, MEUIIMHE, FE€OJIOTUH, OXPAHE OKPYKAIOLIEH CPEIbl.

2. Metoapl nHTeHCU(UKALIMKA TTPOOOMOATOTOBKH. Vcronb30BaHre BBICOKOArPECCHUBHBIX
Cpe, IOBBIIICHHBIX TEMIIEPATYP U AABICHHS, KaTaTN3aTOPOB, HATOKEHUS BHEITHUX (PU3HMUECKUX
MOJIEH.

3. [IpencraButenbHas mpoba, criocoOk! e€ momydeHus. DakTopel, ONPEeISIONUe pa3Mep
npoObl. [ ananuza Boasl B p. ToMb HEOOX0AMMO MpoBeCTH 0TOOP MP00. YKaKUTE 0COOEHHOCTH
0TOOpa KUJIKUX IPOO U UCTOYHUKHU MOTPEIIHOCTEN HA 3TOM CTaIUU.

4. ]lna ompejeneHuss TOCTOSHHOW mpumecu B jxkene3Hom ciae (P) HeoOxommmo
nepeBectd ero B pactBop. Kakoil u3 crnoco0oB (KHCIOTHOE, TEPMHUECKOE pa3ioKEHUE,
CIUIaBIIEHUE, ClieKaHue) Oojee mpeanoytutencH? Kakue MCTOYHMKU MOTPENIHOCTEH MOTYT MPHU
STOM BO3HUKHYTbH?

5. Bognas BBITSKKa M3 MOYB, KaK ee MpUroToBuTh? lIpuBenuTte cxemy aHamm3a BOJAHOMN
BEITsOKKH Ha conepxkanue Cl-, NOz~, SO4*, Na*, K*. OxapakTepusyiite CyIHOCTh METOIOB HX
OTpeieNIeHusI.

[Tpumeps! 3a1au:

1. Iee nHaBecku crekina maccor mo 0,1000 r pacrBopwm B cmecn H>SOs m HF.
[Tony4yeHHbIE pacTBOPHI BBIMAPWIN 10CyXa, octaTtku pactBopwin B HCI (pa30.), nepeneciu B
MepHbIe KOJIObI eMKOocThio 250,0 Mui M pa30aBwiiM 10 MeTKH 3TUM ke pactBopom HCI,
HpeIBapUTENIbHO 100aBUB B OJIHY U3 KouO cranaaptHbiii pactBop NaCl ¢ cogepxanuem 1,25 mr
Na. Paccuuraiite maccoByro nomo (%) Na B crekie, eciau NpH IUIAMEHHO-dMHUCCHOHHOM
onpenenenuu Na curnan ot mpoOst 35,0 yCIOBHBIX €IMHUIL, @ OT MPOOBI ¢ 100aBKOM — 56,5.

2. Ipu onpenenennn Cu?* munepanmsosanu 50,0 T Msaca nrurpsl. Otobpanu 1/5 gacTs
NOJYYEeHHOTO MMHEpaju3aTa, IOCJ€ PpacTBOPEHUs B BOJAE IEPEHECIM B MEPHYI KOJOY
BMecTuMOcThIO 200,0 ey, Jlng anammsa 10,0 cM® MOMy4eHHOTO PacTBOPa MOMECTIIIN B MEPHYIO
k0716y BMectumocTthio 100,0 cm. TTocre pasz6apiaeHns BOAOH 10 METKHM U (hOTOMETPUPOBAHMS
aTOMHOE TOTJIONIEHMs] pacTBopa cocTaBwio 15,0 equHUI] MIKajlbl aTOMHOro abCOpOIMOHHOTO
criekTpoMeTpa. Ilornomenue cTanaapTHoro pactBopa comu Cu?* ¢ konnentpanueit 1,0 mxr/cm®
cocrauno 20,0 eaMHNIT Kbl proopa. Berancmuts conepxanne CU* B Msice MTHITHL

3. Kanpuuii B Bo3ayxe paboueil 30HBI CBEKJIOCAXapHOTO IPOU3BOJACTBA OINPENEITHUIIH
METOZIOM IMHCCHOHHOH (oToMerpun maamenn. J{ns storo Bosayx (V = 100 am®) mpomycTumu
yepe3 KHCIOTHYIO JOBYHmIKYy, momyummu 500 cm® pactBopa xmopuiga kKaneims. Ilpu
(boToMeTpHpOBaHNK CTAHZAPTHOTO pacTBopa ¢ KoHIeHTpamuer Ca?* pasmoit 5,0 mr/cm®, cuma
¢ororoka paBHa 32 MA. Cuna ¢otoToka anammzupyemour mpoobsl | = 70 MA. Paccuurath
coziepkanue Kanbius (B nepecuere Ha CaQ) B Bo3ayxe paboueil 30HbI.

4. B 1 cm® crammapTHOro pactBopa comepxutcs 2,0 Mxr Mg?*. IIpu BHeceHHH adpo30Is
ATOTO pacTBOpa B TUIAMsI aTOMHO-a0COPOIIMOHHOTO CHEKTPO(POTOMETpa MOTIIOIICHNE COCTABUIIO



81,0 nenenne mxansl. IIpu onpenenennn Mg?* B caxape-chipiie HaBecKy nmpoaykTa (m = 0,5008
I') HOMECTUIIU B MEPHYIO K010y BMecTuMocThio 200,0 cm. s ananusa B3smu 5,00 cm® pacTBopa,
TIEpEeHECII B MEPHYIO KOOy BMecTHMOCThIO 50,0 cM®, pasz6aBuy Booit 1o MeTku. [Tpu 285,2 HM
ATOMHOE€ TOTJIOLIEHHE TMOJYYEHHOTO pacTBOpa cocTaBwio 62,0 eIWHHUIBI HIKaTbl aTOMHO-
a6COpOIHOHHOTO CIEKTPO(OTOMETpa. BeranciuTs MaccoByro gomo Mg?" B caxape crIpie.

5. BHITsDKKY M3 MsCHOTO (hapiia, COASpXKAIlero HUTPUT HATPHs, MPOIMYCTHIN uepes3
KOJIOHKY, 3aITOJTHEHHYO CHJIbHOOCHOBHBIM aHHOHUTOM AB-17 B OH™ - popme. Kosonky npombuin
BOJIOM IO HEUTPAIBHOU cpelbl Mo (PeHoIpTaIenHy. DIoaT ¥ MPOMBIBHBIE BOABI cOOpanu B
KOHHYECKYIO KoJi0y. Ha TuTpoBaHue moydeHHOro pactBopa 3aTpatuiu 5,12 mi pacteopa 0,01 M
HCI. CocraBbTe ypaBHEeHUS peakiuii u HaiiguTe Maccy HUTputa (NO2') B BBITSDKKE (3ITH0aTE).

OreHKa 3a BBINOJIHEHHE 33JJaHUN UMEET YACIbHBIN BeC B 3aBUCIMOCTH OT €T0 CJIOXHOCTH
U TPYJOEMKOCTHU ¥ BBIpaxkaeTcs B Oayurax. MakcuManbHOE KOJTUYeCTBO 0ayuioB 3a 3 3amanust — 40
(Ha MPOMEXKXYTOUHYIO aTTecTaruio orBoautcs 40% peitunra). J[Ba Teopetnyeckux Bompoca (20
6ayutoB, o 10 6ayuIoB 3a KaXKblii BOMIPOC) U oAHa 3a71a4a (20 6amios).

Hwxke npuBomutcs mkana OauloB W KPUTEPUH OLEHUBAHUS HMTOTOBOIO KOHTPOJIS
(mMpoMeKyTOYHOU aTTeCTallUH):

KonnyectBo 6anos Kpurepun oueHnBanus

34-40 Gannos Jlanbl TpaBUJIBHBIE OTBETHI HAa BCE TEOPETUYECKUE BOIPOCHI H
IIPAaBWIBHO pPEILIECHA 3a/1a4a

28-33 GamnoB JonymieHsl HE3HAYUTENbHBIE OIMMOKH B OOCYXIECHHH TEOPETHUYECKHX
BOIIPOCOB WJIU PELICHUH 33/1a4U

22 — 27 6annos Jomnymiensl NpUHOMIUAIBHBIE OMIMOKH B OOCYXICHHHM TEOPETHUECKUX
BOITPOCOB WJIM PELICHUH 33/1a91

Menee 22 6aioB OTCyTCTBYET NOHUMaHHUE TEOPETUUYECKHUX BOIIPOCOB U PELISHUs 3a/1a4H

Pe3ynbTarhl mpOMEKyTOUHOM aTTECTAlMU 3aBUCAT U YUYUTHIBAIOT PE3YyJIbTAThl TEKYIIETO
KOHTpOJIsA. Pe3ynbTaThl 3aueTa C OLICHKOW OIPENEISIOTCA OLEHKAMU «OTJIIMYHO», «XOPOIIO»,
«YIIOBJIETBOPUTEIBHO», «HEYIOBJIECTBOPUTEILHO).

Hwxe npuBoauTcs mikajia nmepeBojia CyMMbI OaJIOB mo MPOMEXKYTOYHOMY U TEKYIIEMY
KOHTPOJIIO B OLICHKHU:

Obmiee kommuectBo O6amioB | OneHka YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN
no MPOMEXYTOYHOMY U
TEKYIIEMY KOHTPOJIIO

90-100 6anmoB OTIINYHO Komnerennuu copMupoBaHbI TOTHOCTHIO

75-89 6amos XOPOIIIO Kommnerennmu chopMUpoBaHbl YACTHYHO

55 — 74 6annos YAOBJIETBOPHT. Komnerennuu copMupoBaHbl pparMeHTapHO
Menee 55 Gamios HeynoBieTBoput. | KommereHnun He chopMHUpOBaHbI, pEKOMEHIYETCS

IOBTOPHOC OCBOCHHUEC NUCIUIIIIMHBI

Nudopmanus o paspadorunkax

Capanunna Hanexxna BacunbeBHa kaHA. XMM. Hayk, Kadeapa aHAIMTUYECKOW XHMHUU
xuMuyeckoro ¢axkynsrera HanmonansHoro MccnenoBarenbckoro TOMCKOTO rocynapcTBEHHOTO
YHUBEPCUTETA, TOLICHT.



