


1 MacnopT (poHIa OLIEHOYHBIX CPEICTB

HamnpaBnenue nmoaroToBKu 04.03.01 Xumus

Jlucumminaa AHaJn3 peabHbIX 00BEKTOB
CemecTp 00y4eHuUs 8
OO0t 00beM aucHUIUINHEI, 3E 4

KOHTpOJIbHAs pab0Ta/KOJIIOKBUYM/ /4
WHWBUIYTBHBIX 3/I1aHUS/TECT,
KOMIUIEKCHas J1abopaTtopHas paboTa.
3a4eT ¢ OLUEHKOU

@OpMBI TEKYLIETO KOHTPOJIS

dopma NPOMEKYTOUHOM aTTECTALUN

OueHuBaHue pe3yJbTaTOB YUEOHOH JEATENbHOCTH OOYYarOIIMXCs MPU W3YYEHUU JUCLUILIMHBI

OCYIICCTBIIACTCA IO TEKYIIEMY KOHTPOJIIO U HpOMe)I(YTOHHOfI arrecrannuun

2 llepeuenn opMupyeMbIX KOMIIETEHIIMH W YPOBHHM UX OCBOCHHS

N3yuenne IUCHUIIIMHBI «AHAIU3 pEAIbHBIX OOBEKTOB» HANpaBiIeHO Ha (OPMHUPOBAHUE
CHEAYIOIIUX KOMIETEHIIHIA:

Konxer n WNHpukatopsl
coep kaHue JOCTIKEHUS [lepedeHs TIIAHUPYEMBIX PE3YJIBTATOB O0yUYCHHS
KOMIIETEHIINH IT0 KOMITETEHIINI 10 JTUCIIHILIINHE
CYOC coraacHo OOII

OIIK-1. Cnocoben | MOIIK-1.1. Jlonopozosulii He cniocoben ananusupoBaTh

aHATM3UPOBATH U CucreMaTusupyeT u | yposeHs U MHTEPIIPETUPOBATH

WHTEPIPETUPOBATh | AaHATTU3UPYET Pe3yJIbTaThl XUMUYIECKHIX

pe3yNbTaThl pe3ynbTaThl JKCIIEPUMEHTOB,

XUMHUYECKHX XUMHUYECKHUX HAOJIOICHUI U U3MEpEeHUH,

9KCIIEPUMEHTOB, JKCIIEPUMEHTOB, bopMyIUpOBaTh 3aKIIOUEHUS

HaOJIFOAEHUN U HaOJIIOICHUI, U BBIBOJIEL.

U3MEpPEHUH. W3MEPEHUH, a Ilopocoswiii Crnoco0eH aHanu3upoOBaTh U
TaKXKe pe3yJbTaThl | yposeHs MPEUIOKUTH UHTEPIPETALIUIO
pacueToB CBOMCTB pe3yJIbTaThl XUMUYECKHX
BEUIECTB U JKCIIEPUMEHTOB,
MaTepHaioB. HaOJIIOICHUI ¥ U3MEPEHUH,
HOIIK-1.2. HO 3aTPyIHSACTCS
[Ipennaraer dbopMyIHpOBaTh 3aKIIOUEHUS
UHTEPIIPETALINIO Y BBIBO/JIBI.
pe3yNbTaToOB HHocmamounwiti | CiocoOeH aHaIu3upoBaTh U
COOCTBEHHBIX Ypogenb UHTEPIIPETUPOBATH
9KCIIEPUMEHTOB U pe3yNbTaThl COOCTBEHHBIX
pacueTHo- XUMHUYECKHUX
TEOPETUUECKHIX SKCIIEPUMEHTOB U PACYETHO-
pabor ¢ TEOPETHYECKUX padoT ¢
UCIIOJIb30BaHUEM HCIIOJIb30BaHNEM
TEOPETUYECKUX TEOPETUYECKUX OCHOB
OCHOB TPaJUIIMOHHBIX U HOBBIX
TPaIUIIUOHHBIX U pa3aenoB XUMHH, HO
HOBBIX Pa3JIeJIoB 3aTpyIHSAETCS
XUMUH. CaMOCTOSITENIBHO
NOIIK-1.3. (opMyIHpPOBATH 3AKITIOUEHHSI
dopmynupyer Y BBIBO/IBI.
3aKIIIOYCHUSA U IIpoosunymuiii | CiocoOeH aHAJIM3UPOBATH U
BBIBO/IBI IO YpogeHb WHTEPIPETHPOBATH




pe3ynbTaraMm pe3yNIbTaThl COOCTBEHHBIX
aHanan3a XUMHUYECKHX
JTUTEPATyPHBIX OKCIIEPUMEHTOB U PacYeTHO-
IAaHHBIX, TEOPETUIECKHUX PabdoT ¢
COOCTBEHHBIX HCIIOJIb30BaHUEM
IKCIIEPUMEHTATHHBI TEOPETUICCKIX OCHOB
X M pac4eTHO- TPaIUIIMOHHBIX U HOBBIX
TEOPETUICCKHIX pa3zeiioB XUMUH,
paboT XUMHUYECKOM CaMOCTOSITEIILHO
HaIPaBIICHHOCTH. (GOopMyIIMPOBATH 3AKITFOUCHUS
Y BBIBO/IBI.
OIIK-2. Criocoben | MOIIK-2.1. Jlonopoeosulii He cniocob6en pabortats ¢
MIPOBOINTH C PaGoraer ¢ VPOBeHb XUMHUYECKHMH BEIIECTBAMH C
COOJTFOJICHHEM HOPM | XUMUYICCKIMHU COOJTFOICHHEM HOPM TEXHHKH
TEXHUKH BEIIIECTBaMU C 0€30MacHOCTH.
0e30macHOCTH coOIII0IcHUEM HOPM | [Topocosbiil CrniocoGeH paboTtath ¢
XUMHUYCCKHIA TEXHHUKHU VPOB8eHb XUMUYECKIMH BEIIECTBAMU C
JKCIIEPUMEHT, 0€301acHOCTH. coOJII0ICHUEM HOPM TEXHHUKHU
BKJIFOUAsi CHHTE3, 0€30ITacHOCTH, HO B psJIC
aHaJIN3, U3yUYCHHE CJIyYaeB JIOMYCKAeT OIUOKH.
CTPYKTYPBI U Jlocmamounvui | CriocoOeH padboTath ¢
CBOWCTB BEIIIECTB U VpOseHb XUMHUYECKHMH BEIIECTBAMH C
MaTepHasoB, COOJTFOICHHEM HOPM TEXHHKH
HCCTIeI0BaHNE 0€30ITaCHOCTH, B PEAKUX
MIPOLIECCOB C UX CIIyJasiX JOMYCKAeT ONIMOKH.
y4acTHEM. IIpoosunymueiii | CniocobeH paboTaTh ¢
YpoeeHb XUMHUYECKUMH BEIIECTBAMU C
coOJII0ICHUEM HOPM TEXHHUKHU
0e301acHOCTH, IPAKTUICCKU
HE JIOMYCKaeT ONTHOOK.
ITIK-1. Criocoben HIIK-1.1. Jlonopoeosulii He criocobGen BriOMpaTh 1
BBIOMpATH U [Tnanupyer Vpo8eHb UCIIOJIb30BaTh TEXHUYECKUE
UCIIOJIb30BATh OTJIEJIbHbBIE CTa/IUU CPEICTBA U METObI
TEXHUYECKUE UCCIIEJIOBAHUSI IPU WCIBITAHUMN JJIS1 PEeLICHUS
CpEICTBa U METOAbl | HAIMYUH OOILEro MOCTaBJICHHBIX 3a7ad,
UCHBITAHUN IS iaga HUP. TOTOBUTH OOBEKTHI
pelieHus HCCJICIOBAHMSL.
uccnenosarensckux | UIIK-1.2. T'oroBut | Ilopoeoswiii 3aTpyaHsercs
3a/1a4 XUMUYECKOU | DIIEMEHTHI VpOBeHb CaMOCTOSITENIbHO BBIOUPATH U
HAIpPaBJICHHOCTH, JOKYMEHTAIUH, UCIIOJIb30BaTh TEXHUYECKUE
MOCTaBIIEHHBIX MPOEKTHI TMJIAHOB U CPEICTBA U METObI
CHEIHAINCTOM IporpaMm WCIIBITAHUMN JJIS1 PEeLICHUs
0oJiee BHICOKOM OTJICJIbHBIX JTAIoB MOCTaBIICHHBIX 3a7ad,
KBaTM(UKALIVH. HUP. TOTOBUTH OOBEKTHI
HCCJICTIOBAHMSI.
MIIK-1.3. Jocmamounwiii | CiocobeH BHIOUPATH U
Bribupaer VPOBeHb UCIIONIb30BaTh TEXHUYECKUE
TEXHUYECKHE

CPEICTBAa U METOAbI
UCIIBITaHUH (U3
Habopa

CpencTBa U METOJIbI
WCTIBITAHUHN JJIS1 PEeIICHUS
MOCTaBJIEHHBIX 33]1a4, HO
TpeOyeTcst KOHCYJIbTallUs




I/IMGIOH_[I/IXCH) JJIA npemnoaaBareiiad, rOTOBUTh

pelieHus 00BEKTHI UCCIIEI0OBAHUSL.
IIOCTABJIEHHBIX Ilpoosunymuiii | He ciocoOeH BbIOMpATh U
3amau HUP. YpogeHs UCIIOJIB30BAaTh TEXHUYECKUE
CPEJCTBA U METObI
UIIK-1.4. ToroBut WCIIBITAaHUM JUIs pEeLICHUs
00BEKTHBI MMOCTaBJICHHBIX 3aJ1a4,
UCCIICJOBAHMS. FOTOBUTH OOBEKTHI
MCCJIEIOBAHMSI.

VYpOoBHM U IIKaJjia OIEHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETECHIIUI

J1onoporoBelil ypoBEHb

CoOTBETCTBYET OLIEHKE «HEYIOBIETBOPUTEIHHOY,
npeanosaraeT HecpOpMUPOBAHHOCTH KOMIIETEHITUN Ha
JIOCTaTOYHOM ypoBHE. CTYZICHT UMEET MPOOEIIBI IO OTACIbHBIM
TEOPETUUECKUM pa3jiesiaM M HE BJIaJIe€T OCHOBHBIMH YMEHHUSIMU
Y HaBBIKAMH.

[Toporoselit ypoBeHb

CoOOTBETCTBYET OLIEHKE «yJIOBIETBOPUTEILHOY,

npenmnosaraet copMHUpPOBaHHOCTh KOMIIETEHIIMH Ha
JI0CTaTOYHOM ypoBHE. CTy/IEeHT UMEET HEJOCTaTOYHO ITyOOKHe
3HAHMSI 110 OTJEJIbHBIM TEOPETUYECKUM pa3ienaM, oKazal He
BCE OCHOBHBIE YMEHHSI M HaBbIKU.

JlocTaTo4HbI YPOBEHB

CoOTBETCTBYET OLIEHKE «XOPOILIOY,

npeamnoaaraeT chGOpMUPOBAHHOCTh KOMITETCHIIMH Ha
JOCTaTOYHO XopoleM ypoBHe. CTyIEHT U3y4uIl Bce
TEOPETUYECKHE BOIIPOCHI, TOKa3aJl OCHOBHBIE YMEHHUS U
HaBBIKU.

[IponBuHYTHIN YPOBEHB

CoOOTBETCTBYET OLIEHKE «OTIHUYHOM,

npennoaraetT cOpMUPOBAHHOCTh KOMIIETEHIIMN Ha BHICOKOM
ypoBHe. CTyIeHT MoKa3aJl TBOPYECKOE OTHOLIEHHE K
00y4eHHI0, B COBEPUICHCTBE OBJIa/Ie] BCEMH TEOPETHUECKUMHU
BOIIPOCaMU JMCUUIUIMHBI, I0Ka3all Bce TpeOyeMble yMEHUS U
HaBBIKU.




2 JTanbl JOPMUPOBAHUSI KOMIETEHIUI U OLIEHOYHbIE CPeACTBA (TeKyIas aTTeCcTAlA)

2.1 Bujpl OLICHOYHBIX CPE/ICTB

Kon
HaumenoBanue
WHJUKaTOpa
OIICHOYHOTI'O CPECTBA
No KonTponupyembie TeMbl/pa3aeiibl JIOCTHKCHUS
JUTSL TEKYIIIETO
KOMIIETCHIIHT
KOHTPOIIA corsacao OIIIT
1 | Tema 1. AHaNUTUYECKHI ITUKIT U €TO NOIIK 1.1.
OCHOBHBI€ 3Tallbl. Komtoksuym, NOIIK 1.2.
2 | Tema 2. AHanu3 reoJIorTHYecKuX 0OBEKTOB., KOHTpoJibHast padora | MOIIK 1.3.
YEPHBIX METAJIJIOB U CILJIABOB YcTHbIN onpoc NIIK 1.3.
3 | Tema 3. AHa)IM3 IBETHBIX U PEIKUX NunuBuyansHOe HNOIIK 1.3.
METAJJIOB U CILIABOB. 3aJlaHue NIIK 1.3.
YcTHBIN onpoc
4 | Tema 4. AHanus BOJ. NupuBuyansHOeE HIIK 1.3.
3a/1aHHe
JlabopaTtopnas padora | MOIIK 2.1.
YcTHBIN onpoc NIIK 1.4.
5 | Tema 5. Ananu3 Bo3ayxa. Teer HOIIK 1.3.
NIIK 1.3.
6 | Tema 6. AHaM3 MMOYB M JOHHBIX OTJIOKCHUM. WuauBuayanbHOe NOIIK 1.3.
3a/aHne MIIK 1.3.
7 | Tema 7. AHaM3 BEMIECTB BHICOKON YUCTOTEL VYerHbIl onpoc HOIIK 1.3.
NIIK 1.3.

2.2 ConeprkaHue OLIEHOYHBIX CPEICTB
Ilpumepwl 6onpocos 0151 ycmuozo onpoca:

=

Amnanus. Beibop cxembl 1 MeTo1a aHaim3a. OCHOBHBIE €0 CTa/INH.

[IpencraButenbHOCTH MPOOBL. Buabl mpo0, pazmep. @akTopbl, yUuThIBaEMbIC TIPU O0TOOPE
po0.

3. Texnuka orO0Opa Mpod ra30B, )KUIKOCTEH U TBEP/IBIX BEIICCTB.

4. Craguu MoJyueHus] aHATUTHIECKOM MPOOBI M3 TeHEePaTbHOU ISl TBEP/IBIX BEIIECTB.

5. Bopa B po6ax. YpaneHnue Biaru u3z o0pasia. MeTosl onpeieneHus B mpodax BOIbI.

6. CrnocoObl paznoxenus npoOsl. PaKTOPHI, BIUSIOLINE HA BEIOOP cr1oco0a pas3oKeHus.
7

8

9

N

«MokpbIit» ciocob pasznoxenus. Beioop pactBopurens. [TorpentHoctu.
«Cyxoe» pa3oxeHue: TEPMUYECKOE PA3I0KEHUE, CIUIABICHUE, CIICKAaHUE.
MackupoBaHue — Kak Crioco0 yCTpaHEHUs BIUSHUS MEIIAI0NUX KOMIIOHEHTOB.
. KonnyecTBeHHbIE XapaKTEepUCTUKU METOJIOB Pa3JICIeHUsI U KOHUEHTPUPOBAHMUSL.
. OxapakTepu3yiTe OCHOBHbIE METO/bI Pa3/ICJICHUS U KOHLIEHTPUPOBAHUS, OCHOBAHHbBIE Ha
oOpazoBaHuu HOBOM (a3el (OcaxaeHue, d3IEKTPOOCAKICHHE, BBIMOpPAKUBAHHE,
WCIapeHue, CEIeKTUBHOE PACTBOPEHHUE).
HazoBure mertonpl pasfeineHuss U KOHLUEHTPUPOBAHMS, OCHOBAHHBIE HA DPa3jIMUUAX B
pacmpeseneHuu BemiecTBa Mexay ¢azamu. OxapakTepusynTe OJIUH U3 HUX.
Okctpakuusa. OcHOBHbIE NOHATUS. Tunbl 3kcTpakuil. KomnuecTBeHHbIE XapaKTEPUCTHKHU.
MuHepaisl, TOpHBIE TOPO/JIbI, BMEIIAIOIINE TOPOIbl, pyAbl. Tunbsl MuHepanos. Celpbe A
MOJyYEHUS PA3IMYHBIX METAJLJIOB.
Knaccudukarus metannos. O01acT X NPUMEHEHUS.

12.

13.
14.

15.



16.
17.
18.
19.
20.

CrunaBbl, ux gusnueckue npusHaku. Kinaccupukanms criaBos.
JXenesHsle ciuaBbl, UX COCTaB.

[Tonyuenue xene3HbIX CIIABOB C 0COOBIMU CBOMCTBAMH.
Jlerupyromue 31€MEHTBI CTaJIEeH, UX COCTOSHUE B CILIABE U POJIb.
TBepaple crinaBbl, UX BUJIbL, 00JaCTH IPUMEHEHHUSL.

Ipumepol Ounemos 0151 KOHMPOILHOU paboOmbl.

Konmponvnas paboma. Bapuaum 1.

B 6 mepHbIX K016 BMecTuMOocThio 100,0 cM  momectumn 1,00; 2,00; 3,00; 4,00; 5,00; u
6,00 cm® craamaptaOro pacteopa Fe®* ¢ kornentpanueii 10,0 mr/cm®. TTocne npoBenenus
peaKuu ¢ Cynb(pOoCATUIIIOBON KHCIOTOW U3MEPUIIA ONITUIECKUE THIOTHOCTH PACTBOPOB,
KOTOpble cooTBeTcTBeHHO paBHbl: 0,12; 0,25; 0,37; 0,50; 0,62 u 0,75. Onrtuyeckas
IUIOTHOCTh ~ aHAIM3UPYEMOT'O0  pacTBOpa  KUCJIOTHOH  BBITSDKKH ~ TIOYBBI  C
cynbpocanuuuioBoit kuciaoroit cocraBuna 0,30. Onpenenure coaepKaHue MOJBUKHBIX
dopm Fe®" B mouse (I/KT), ecry JUIs IPUTOTOBJICHNS BBITSUKKY ObIIa B3ATA TTOYBA MACCOM
5,0000 r, a 06BEM BBITSDKKH COCTaBMII 25 cM °.

B 100,0 cM® pactBopa comepxurcs 0,0206 r nuxpurosoii xkucnots (NO2)sCsH2OH. B
aToM pactBope coznanu pH 1 no6askoit HCI u mposkcTparupoBaiv MUKPUHOBYIO KHCIOTY
2,00 cm® stunGenszona. Ilocie AoCTHXeHHS MeX(A3HOTO PaBHOBECHS KOHIIEHTPAIIHSA
MKPHHOBOM KHCIIOTHI B BOJXHOM pacTBope coctaBuna 6,14-10~* moms/mm®. Berancime
KO3 (UIIMEHT pacipeieleHNus MUKPUHOBOUW KUCIIOTHI MKy STHIOEH30JI0M U BOJOM.

Konmponvnas paboma. Bapuanm 2.

IIpu crekTpodoTOMETpHYECKOM ornpeneiaeHnn Fe®' B 6enoM BHHE METOI0OM 100aBOK 10
peaKIMy C THOIMAHATOM aMMOHHS B 2 MepHbIE KOOI BMecTUMOCThI0 50,0 cm® oTobpany
no 20,0 cm® anammsmpyemoro BuHA. B ommy w3 kxon6 mpubasmmm 1,00 cm® pactopa,
conepkamero 0,0030 r Fe®*, B 00e k0i0bl 106GaBHIN pacteop MH4SCN u nosenu no
METKH JUCTHUUTMPOBAHHON BOJOM. ONTHYECKHE MJIOTHOCTU pacTBOpoB: Ax = 0,15 (mpm
OTCYTCTBHM 100aBKH), Ax+cr. - 0,48 (B mpucyrctBuu no6aBku Fe®'). Berumcmure
MaccoByIo KoHIeHTpanuo Fe®" B Bune (r/mi). OCHOBHOI 3aKOH CBETONIOIJIONICHUS A =
ecl.

Koaddumment pacnpenenenus Oen3oitHoit kuciotel CsHsCOOH mexmy OKTHIIOBBIM
cnupToM U Bojoit D = 65,0. Paccunraiite cTeneHs n3BiedeHUsi OCH30MHON KUCIOTHI MPU
COOTHOIIEHUN 00BEMOB BOJTHOM 1 oprannudeckoi ¢az 10:2.

Konmponvnas paboma. Bapuanm 3.

B 4 meprble kK0on6b1 BMecTUMOcThI0 100,0 cM® momectunu 2,00; 4,00; 8,00 u 12,00 cm®
CTaHJAPTHOTO pacTBOpa cynbhaTta HaTpus ¢ KoHueHTpamueit 0,02 mr/cm®. B kaxmyro
xonby nobasumu mo 10 cm® pactBopa anekrponuta (cmecs NaCl u HC1), pas6asunu
JMCTHJUTMPOBAHHOM Boso# 110 20 cM® u no6aBumu 1o 3 cm pactBopa xenatuna. Ilocne
nepeMemnBanus BBeU o 7,0 cM® pacTBopa XJopujaa Gapus ¢ MaccoBoit goneit 10,0 %,
N00aBWIIM TUCTHILTUPOBAHHYIO BOAY A0 METKH, BhIIEpKaiu 5 MuH. M3Mepuiu ontuye-
CKHeE TUIOTHOCTHU MOJyYEHHBIX CYCIECH3HIA:

V(NazS0s), cm® 2,00 4,00 8,00 12,00

A 0,071 0,133 0,277 0,367
K 20,0 cM® MuHepambHOM BOABI J0OABMJIM PACTBOPHI KENATMHA M XIOpuaa Oapus,
pa3baBuiIM TUCTUILTUPOBAHHOM BOJOW O METKH B MepHOU koibe BMectumocthio 100,0
cm®. Onrtuueckas IUIOTHOCTh cycreHsuu paBHa 0,207. BpluucauTe MaccoBYIO
KOHIIEHTPAIIUIO CYJb(ATOB B aHATU3UPYEMON MIUHEPAILHON BOJIE.
KoaddurmenTs! pacnpeneneHus: o-BaHUINHA (2-TUAPOKCU-3-METOKCHOEH3aIbACTH) U

MeTaHOJIa MEXTy IIUKIOTEKCAaHOM | BOJIoU paBHBI 9,30 u 1,60-10°%, cooTBETCTBEHHO.



Boraucnute daxTop pa3aeneHus 0-BaHWIMHA U METaHoJIa. BO3MOXXHO 11 pa3zeneHue
ATHUX BEILECTB MPH IKCTPAKLUHU IIUKIOTEKCAaHOM (TIPOBEPHTE BHIMIOJIHEHHE IBYX
yCIIOBHIA)?

Ipumepol Ounemos 0 KOLIOK8UyMA.

bunem 1.
Jliis aHanm3a BoabI B p. ToMb HEOOXOIMMO MIPOBECTH OTOOP MP0d. YKaKUTE 0COOCHHOCTH
0TOOpa KUJIKUX P00 M UCTOYHUKHU TOTPEITHOCTEH Ha 3TOM CTaIHH.
Jli1g onipeienieHust MOCTOSIHHOM IIPUMeECH B jkeie3HoM ciuiase (P) HeoOxoaumo nepeBectu ero
B pactBop. Kakoil m3 crmocoOoB (KHCIOTHOE, TEPMHUYECKOE pAa3JIOKEHHUE, CIUIABIICHHE,
criekanue) Ooiyee mpeamodrutencH? Kakue WCTOYHHMKHM MOTPENTHOCTEH MOTYT TPU ITOM
BO3HUKHYTbH?
Boanast BEITSDKKAa W3 TIOYB, KaKk €€ MpUTOTOBUTH? [lpwBenuTe cxemy aHamm3a BOJTHOM
BRITSDKKH Ha conepskanne CI-, NOs~, SO4%, Na*, K*. OxapakTepn3yiiTe CyIIHOCTh METOIOB
WX OTPEICIICHHUS.

bunem 2
Jl1st ananm3a skene3HoU py/Ibl Ha Co/IepKaHue 1IEIeBOr0 KOMIIOHEHTAa HEOOXOAMMO MPOBECTH
oTOOp reHepanbHOU TTPoObl. MeToanka oTdopa nMpod HEOAHOPOAHBIX MaTtepuanaoB. OT yero
3aBUCHUT Macca NepBUYHON MPOOKI?
[Tepeuncnure MeTOABI KOHIICHTPUPOBAHHUS, KOTOPBIC IIEJIECOOOpPA3HO HCIOIL30BaTh IPH
OTIpe/IeTICHUN HU3KUX KOHIICHTPAIIUH TOKCHYHBIX METAJUIOB B MPUPOIHBIX BOJAX METOJIOM
MOJIEKYJISIPHON aOCOpPOIMOHHON CEKTPOPOoTOMETpUHU. B ueM 3aKkimroyaeTcsi CyIHOCTh 3TUX
METOJI0B?
[IpuBeauTe cxeMy aHaiM3a CWIMKATHBIX MHUHEpanoB. Kakwe MeToabl pasjelieHus B Hel
ucnonb3ytorca? [lpuBenure XuMHUYEeCKHe PEaKIUU pa3fesieHUs] U ONpeAeTeHUs] OCHOBHBIX
KOMITOHEHTOB TIpo0.

bunem 3
«Cyxoit» crmoco6 pa3inokeHus TpoOsl (TEPMHUYECKOE Pa3I0KeHHE, CTUIaBJICHHE, CTIeKaHue). B
YeM €To CYIIHOCTh. JIJis KakuxX oOpa3loB €ro UCHoJIb3YIOT. ICTOYHMKY TOTPEeIIHOCTeN Tpr
€ro peaau3aluu.
HazoBure MeTonbl paslieneHus, OCHOBAHHBIE HA PAa3IMUUAX B PACIpECIICHUU BEIIECTB
Mexay ¢azamu. Kakue o0iiue 3akOHOMEPHOCTH, JIe)KaT B OCHOBE METOJIOB 3TOM TPYIIIbI?
Jlisa ompeneneHuss MPOLEHTHOIO COAEP)KAHMS Kbl B U3BECTHAKE HABECKy MHHepaia
PaCTBOPAKOT B MUHHUMAJIbBHOM KOJHMYECTBEC KHCJIOTHI, KaJ'II)I_II/Iﬁ OCaXXaarT B BHJAC OKcajlara, 0CaJoK
OTHEISIOT W PacTBOPAIOT B CEPHOM KHCIOTE, IOCIAE 4YEro TUTPYIOT IOJYyYEHHBI pacTBOp
[IEpPMaHIaHATOM Kajlusl ¢ U3BECTHOM KOHLEHTpauued. Hanummre ypaBHEeHUsl peakuuidl Bcex CTagui
aHanm3a, IPUBEIUTE PacUeTHYIO GOPMyITy.

bunem 4
Kakoe 3Hauenmne nmeer onepaiusi or0opa mpoObl Mpu aHaNK3e peanbHoro oobekra? Kakumu
crnocobamu obecreunBaeTcs €€ MPEICTaBUTENbHOCTh B 3aBUCUMOCTH OT MPUPOIBI U
Macitaba oobekTa?
Uro takoe mackupoBanue? [IpuBenure npuMepsl MaCKUpOBaHUs (YpaBHEHUS PEaKIIMA, THIT
AQHAJIMTUYECKOTO CUTHAIIA).
Kak BbIpakaloTcs KOJMYECTBEHHBIC XapaKTEPUCTUKH Mpolecca AKCTPAKIMKM: KOHCTAHTa
pacnpenenenusi, koddpduuueHt pacmpeneneHus, (Gaktop (CTeNeHb) H3BICYEHUS MPH N-
KpaTHOM SKCTpakiuu, koddduunent pasaenenus, paktop odoramenus? Kak oHu cBs3aHbI
MeXay co0oii?

Tpumepol unousuoyanbHwix 3a0anuii no meme «AHAIU3 YEEMHBIX MEMAILIO08 U CNIABOBY
[Ipou3BoacTBO MeaM M MeIHBIX cIulaBoB. OnpezaeneHue NpuMeced, BIUSIOMNX Ha
anekTporpoBogHocTh (AS, Sh, Fe, Ni) u npumeceii, yXyalIaromux npokaTHeie cBoiictaa (Bl
u Pb) Menn 1 MeHBIX CIIIIaBOB.



JlaTyHu — cIu1aBbl HA OCHOBE MeaM. Bubl naTyHel, uX npuMeHeHue. JIernpoBaHHBIE JIaTyHH.
MapxkupoBka natyHed. OnpenesieHne B HUX HUHKA U JIETUPYIOIINX 3JIEMEHTOB.

Bpon3sl. Onossiaabie OpoH3bL. [pyrue Buapl 6pon3. X MapkupoBKa. AHAIIN3 JETUPYIOMINUX
JJIEMEHTOB.

ANIOMMHUH, HAXOXIEHWE B TPHPOJE, CHIPhE M OCHOBHBIE CIIOCOOBI €ro IMOJIyYeHHS.
AJOMMHUEBBIE CIUIABBL, MAPKUPOBKA, JIETUPYIOLIME MNIEMEHTBI, aHATUTUYECKUN KOHTPOJIb.
Marnuii. Ero mnomyuenue. CritaBel Ha OCHOBE MarHus. Jlerupyromue 53JI€MEHTHI, HUX
AHAJIMTUYECKUA KOHTPOJIb.

XKaponpounsle cruraBel Ha OcHOBE THUTaHa. Mx mpumenenue. [IpoMbInuIeHHBIH CHOCOO
MIPOU3BOJCTBA THUTAaHA. DBiMsHuMe npuMeced Ha MEXaHWYECKHE CBOMCTBAa THTaHA.
Jlerupyromue 31€MEHTHI.

AnTHQpUKIMOHHBIE cIUIaBbl. X cocraB, Ha3HaueHWe, JIETUPYIOIIAE OSJIEMEHTHI.
AHaIUTUYECKUN KOHTPOJIb.

Tpumepwvr unousudyanbHwix 3a0anuti no meme «AHaiu3z 600»
Knaccugukanus Boa. OcHoBHbIE aHamuTHUeCcKHE Ipobiembl. [IpoGooTdop, KOoHCepBalus U
XpaHeHue mpo6. Baxueilmue cBoiicTBa BOJ, onpeaensieMble HaJUYUEM DPACTBOPEHHBIX
BEIIECTB: IUIOTHOCTb, AJIEKTPOIPOBOJHOCTh, TEMIIEpaTypa 3aMep3aHus M HauOOJbIIeH
IJIOTHOCTH.
Onpenenenue 0OOOLIEHHBIX @uU3UKO-XUMUYECKUX noKazamenel, ONPEeAeSIONUX KauyecTBO
BOJBI: TPO3PAaYHOCTH, MYTHOCTH, IIBETHOCTH, BOAOPOJHOIO IOKa3aTeis, OKUCIUTEIbHO-
BOCCTaHOBUTENBHOIO MoTeHIMana. OrmpeneneHne 0000ueHHbIX XUMUYECKUX nokazamerel,
OTIPEAETSIONINX KaueCTBO BOJIBL: IIIEIOYHOCTH, PACTBOPEHHOTO KHUCIIOPOJA, OKUCIISIEMOCTH,
XUMHUYECKOT0 1 Onoxumudeckoro norpednenns kuciaopoa (XIIK u BIIK). buotectupoBanue
Kak Croco0 OIIeHKH KayecTBa BOJI.
Onpenenenrie MHIUBU Ty JIbHBIX HEOPraHUYECKUX KOMIIOHEHTOB BOJ:
— XnopuaoB, GTopuI0B, HUITPUTOB, HUTPATOB, (pochaTos.
— Cepoconiepkaliux aHHOHOB, MOHOB AMMOHHUSI, IIEJIOUHBIX U IIEJIOYHO3EMEIbHBIX METAJUIOB.
—Onpenenenue >XKECTKOCTH BObI, CBOOOAHOrO XJiopa. DOpPMBI CYIIECTBOBAHUS TSHKEIBIX

METAJUIOB ¥ PAIMOHYKIH/IOB B BojiaX. CTIOCOOBI MX KOHIIEHTPUPOBAHUS M ONPE/ICIICHUSI.

4.

[Ipuponnsie opraHumdeckue BemiecTBa Boj. OOIas oleHKa MX COJACp)KAaHUS: OIpeiesieHue
OpPraHHYECKOro yriepoaa, a3ora, ochopa. OCHOBHBIE KIacChl 3arpA3HSIIONINX OPraHMYECKUX
BelecTB. MIcTOUHMKY TOTIaianusl, yCTOMUMBOCTh B OKpY KaroIle cpejie, TOKCHYHOCTh, METO/IbI
W3BJICUCHU S, KOHIICHTPUPOBAHMUSI, Pa3/IeJICHUS U ONPE/ICICHUSL:

— MMOBEPXHOCTHO-aKTUBHBIE BEIECTBA, (EHOJbI, HEPTEIPOTYKTHI;

— MOJIMAPOMATUYECKHE YTIIEBOJIOPO/IbI; a30T-, cepo- U Gochopcoaeprkaiine NecTUIHIbL;

— XJIOPOpraHWYeCKHEe COSAUHEHHs (XJIOPCOAEpIKalllhe MEeCTUIHBL, MOIUXJIOPUPOBAHHBIC

OU(EHUIIBI, OMUXJIOPAMOCH30(YPaHbI, MOJIUXJIOPIUOCH30-TI-THOKCHHBI ).

IIpumepvl mecmoswvix 3adanutl no meme « AHanus 6030yxa»
Kareropus «CocrtaB atmocdepbi»

Kakoe 3HaueHHe ¢ TOUKH 3pEHHsI COCTaBa MMEIOT TPAHHUIIBI MEXK]Ly Pa3HBIMH 00JIacTIMU
aTMocdepsl

He nmeroT HUKaKoro 3Ha4eHUs

IlepememnBanue atMmochepsl uepe3 3TH IPAHULIBI TPOUCXOIUT OYEHb
ObICTPO

[TepememuBanue aTMocdepbl Yepe3 ITH FPAHUIIbI IPOUCXOIUT OYEHDb

MEJIEHHO
Kareropus «3arpsizaurenu atmochepbd»

[Tepokcuanerunaurpatsl (IIAH) u poacTBeHHbIE UM cOeIMHEHUS B aTMochepe sIBISIFOTCS

OCHOBHBIMU (KpUTEPHAIBHBIMU) 3arPSI3HUTEISAMU
BTopuYHBIMY 3arpA3HUATENAMU




DOTOOKCHUITAHTAMU
PononavanpHriKamMu cMora
[TocrossHHBIMU Ta3amMu
Kareropus «ArperaTHoe cOCTOSIHUE 3arpsi3HUTEIICH
VKaxute COOTBETCTBUE MEXK/Ty 3arpS3HSIOIIUM BEIIECTBOM U €0 arperaTHbIM COCTOSIHUEM:
AHTpaleH (a’3p030JIbHbIE YACTHIIbI)
[MonmmxnopupoBaHHbie Ou(EeHUITBI (TIap + ad9PO30JIEHBIC YACTHIIHI)
Hon (TBepioe BemecTBo)
O30H (Ta3)
Kareropus «OT60p mpod Bo3ayxa»
TpeGoBanwMsI, KOTOPBIM JIOJDKCH yIOBJICTBOPATh METOJI AHATMTUICCKOT'O KOHTPOJIS IIPH aHAJIH3E
aTMochepHOro Bo3ayxa:
0 = 0.8 TTKwp, Sr < 25% na yporne [TJIK
I1O = 0,5 ITAKyp, Sr < 25% na yposne I1IK
I1O = 0,8 ITAKwp, Sr < 50% na yposne I1IK
IO =TT [Kvp, Sr < 25% na yposue ITJIK
Kareropus «OT60p npo06 B 3aMKHYTHI€ EMKOCTH U TIOTJIOTUTEIIBHBIE CPEIBI»
Ecnu mpumecu razoo6pasubie Win napooopasHeie, TO 0TOOp MPoOd OCYIIECTBIISIOT:
B JKUJIKHE TTOTJIOTUTEIBHBIC CPEIbI
Ha TBEPJIbIe COPOCHTHI
Ha pa3Iu4YHbIe PHIIBTPYIONTHE MaTEPHAITHI
Kareropus «Ancop6uus Ha TBEpAbIX COpOSHTaX»
K xakoMy TuIy COpOEHTOB MOXXHO OTHECTH CTEKJITHHYIO KPOIIIKY, 00paboTaHHYIO PaCTBOPOM
pearenTa (Hampumep, H2SO4) B cMecu ¢ rirmepuHOM?
[1neHouHbIE
ITopuctsie
HenopucTteie
Kateropus «YnaBauBaHue aspo30JIbHBIX YaCTHUI)
MexaHn3M HHEPIMOHHOTO OCAXACHUS a3p030Jiel Ha PUIIbTpax Haubosee BEPOSTEH:
JLis GONBIINX MIIOTHBIX YaCTHUIL
Jnst wacTuil Majoro pasmepa
[Ipy BBICOKHX CKOPOCTSAX BO3AYIIHOIO NOTOKA
[Ipu ManbIX CKOPOCTSIX BO3AYLIHOTO MOTOKA

Cooeporcarue 1abopamoprotl pabomovl no meme «AHAIU3 BbICOKOMUHEPATUZOBAHHOU BOObLLY
Onpenenenue HaTPus, KaJIUS METOJOM SMUCCHOHHOHN (hOTOMETPUH TIJIAMEHH.

2. Ompenenenue oOIIero cojaepkanuss ZN METOJAOM IUIAMEHHOW aTOMHO-a0COpPOIMOHHON
CIIEKTPOMETPHH.

KoMriekCOHOMETpHUYECKOE ONPEICIICHHE )KECTKOCTH.

4. OrnpepneneHne XJOPUI-MOHOB MeETOJIOM Mopa (apreHTOMETPUYECKOE THUTPOBAHHUE C
KzCI’O4).

Onpenenenne PO4> -MeT010M cHEKTPOGOTOMETPHH.

6. Ompenenexnue SO4% -noHa TypOUAUMETPUUECKUM METOJIOM.
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OrneHouHBIE MaTepHalbl B TOJIHOM OOBEME CONEpXKaTcs B apXHMBHBIX Marepuaiax Kadenpbl
AHATUTUYCCKOW XUMUH U B JJICKTPOHHON 00pa30BaTeIbHOM cpejie

2.3 MeTtoanueckre peKoMeHIaIiu
2.3.1 Tlops10K MPOBEJCHUS TEKYIIETO KOHTPOJIS

Texymmii KOHTPOJIb OCYIIECTBIIIETCS Ha TMPOTSHKCHUU Nepruoja OOydeHHs IO AMCIUILUIMHE B
pamMKax OpraHM3alMM M TPOBEACHUS JIEKIMOHHBIX 3aHATHUH, Ja0OpaTOpHBIX padoT,
CaMOCTOSITENIbHOM pabOThl CTYJAEHTOB IYTEM KOHTPOJS BBINOJIHEHUS TEOPETUYECKUX U
pPacyE€THBIX 3aJlaHUM, CIA4M KOJJIOKBMYMA 110 JICKUMOHHOMY MaTepualy U OCHOBHBIM pacdyéram
pe3yJIbTaTOB aHAJIM3a C yYETOM IIPOOONIOATOTOBKH.

2.3.2 lllkana oleHWBaHUS 10 BHJIaM OIICHOYHBIX CPEJICTB

Ne Bunbl O11€eHOUHBIX CpEACTB KonnuectBo 6amion
1 KomnokBuym 50
2 KontponsHas 50
3 N3 Ananu3 NBETHBIX U PEAKHX METAJUIOB M CIUIABOB 100
4 N3 Anamus Box 100
5 N3 Ananu3s mo4ys U JOHHBIX OTIIOKEHHI 100
6 N3 Ananu3 BeecTB BBICOKOM YUCTOTHI 100
7 Tect Ananu3 Bo3myxa 100
8 JlabGopaTopHas pabota AHaU3 peaJbHOTO 00BEKTa 50

HtoroBas olleHKa YYUTBHIBACT PE3yIbTaThl PEUTHHTA CEMECTpa: CyMMapHbBIH peUTHHT Kypca — 650
6asioB.

CooTtBercTBHE 0a/IOB 3a4€Ty C OIIEHKOM:

521-650 6amioB — «otau4aHO» (80%)

421-520 6amnoB — «xoporuio» (65%)

325-420 6amioB — «yn0oBiAeTBOPUTENBHOY (50%)

OneHouyHble MaTepuaabl B IOJHOM OObEME COJNEp)KaTCs B apXUBHBIX MaTepuanax Kadeapsl
AQHAJIMTUYECKOW XMMHH U B JJIEKTPOHHON 00pa3oBaTeIbHOM cpeie



