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1. leanb 1 3a0a9i UCHUILIHHBI

Heap quCHMNIMHBI — MPUOOpPETEHHE 0Aa30BBIX TEOPETUYCCKUX 3HAHUW B OOJIACTH COBPEMEHHBIX
METOJIOB aHAJIM3a COCTaBa BEIIECTBA; O0CCIICUeHUE MTOJATOTOBKH CTYACHTOB K U3YYCHHUIO CMEKHBIX H
CIICHUAJIbHBIX JUCHOUILIIUH, OJId KOTOPBIX HCO6XOIII/IMBI 3HAaHUA TPpUEMOB U MCTO10B aHaJIUTHYECKON
XUMUHU; GOPMUPOBAHUE MPAKTUYECKUX HABBIKOB MPUMEHEHUS alnapaTypHBIX METOJIOB aHAJIM3a MPH
pEIIeHNH 33a]]a4ui BEIOOPA ONTHUMAIILHOTO CII0C00a MOHUTOPUHTA OKPYKAIOIIEH CpeIbl.

33}13‘11/1 JAUCHUIIIMHbI

1) monyuyeHue 0a30BBIX TEOPETHYECKUX OCHOB M OOILIMX METOJOB BBIOJHEHUS XUMHUYECKOTO U
(U3MKO-XMMHUYECKOTO aHaln3a; (OpPMHUPOBAHUE TPEACTABICHUH O XUMHUYECKOW MpHpoOJe
BELIECTB, CBOMCTBAX BEILLECTB C IOHUMAHUEM METO/0B U3YUYEHUS CTPYKTYPHI U COCTaBa BEILIECTB;

2) npuoOpeTeHHe HABBIKOB BBHIMIOJIHCHUS PACUYCTOB COCTABa BEIICCTBA IO Pe3yJbTaTaM aHalu3a, a
TaK)X€ MPAaKTUYECKOTO MPUMEHEHUs NOJYyYEHHBIX 3HAHUM; CIOCOOHOCTEN /JIsl CaMOCTOATEIbHON
paboTHI;

3) pa3BUTHE MOTHBALMK K CAMOCTOSITEIbHOMY MOBBIIICHUIO YPOBHSI TPOPECCUOHATBHBIX HABBIKOB B
o0ylacT TeXHOJIOTUU M 3((HEKTUBHONW peanu3aluy CO3/aHUs, BHEIPEHHs M SIKCIUIyaTaluH
IIPOMBIIIJIEHHBIX TPOU3BOJICTB OCHOBHBIX HEOPraHMYECKHUX BEIIECTB, IPOJYKTOB OCHOBHOI'O U
TOHKOI'O OPTaHMYECKOro0 CHHTE3a, MOJMMEPHBIX MaTepHalioB, MPOAYKTOB MEpepaboTKU HEQTH,
rasa 1 TBEpA0ro TOILIUBA.

2. MecTO AUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuuiuinHa «AHaIUTHYECKas XUMUS M (PU3MKO-XMMUYECKHE METO/Ibl aHAlIN3a» OTHOCUTCS K
oOsi3atenbHOM  uyactu  bioka 1 «JlucuuruimHel  (MOXYJH)» OCHOBHOW  INpo(hecCHOHAIbHON
o0pa3oBaTeNbHON MPOrpaMMBbl IO HampasieHuio NoArotoBku 18.03.01 «Xumuueckass TEXHOIOTUA»,
poduk NOArOTOBKU «XHMMHUYECKUE TEXHOJIOTUN HEPTH U raza» U uzydaercs B 3 u 4 cemectpe.

[IpenmecTByomuMu  Kypcamy, Ha KOTOPBIX HEMOCPEJACTBEHHO Oazupyercs AUCHUIIIMHA
«AHaTUTHYECKas XUMHUS U PU3UKO-XUMUYECKHUE METO/IbI aHATTU3a» SBJISIOTCS: MaTeMaTHKa; PU3UKa;
o0111ast 1 HEOpraHUYeCKast XUMHUSI.

OcBoeHre JaHHOW JUCHUIUIMHBI HEOOXOAMMO JUISl TOCJIEAYIOMIETO W3YUYEHHUS] TaKUX
JTUCIHUIUINH, Kak: (U3MKO-XMMHYECKHE METOJbl aHallu3a TOBAapHBIX MPOAYKTOB, MPOIECCH U
anmnapaThl XUMHUYECKON TEXHOJIOTUU, He(DTSIHOM MPAKTUKYM JIp.

3. (I)opMupyeMble KOMIICTCHIMHA U HHAUKATOPLI UX TOCTHKCHUA MO0 TUCHUIIJIMHE

Konanl Coaep:xaHnue KoMneTeHUN I Koa v HauMeHOBaHUE MHAMKATOPA
KOMIIETEHIIMH JOCTHKEHUS] KOMIIETEeHIIUU
OIIK-4 OIIK-4. Croco0en obecrieunBath | OIIK-4.1. 3HaTh: OCHOBHBEIE TEXHHYECKHE

MMPOBCACHUC TCXHOJIOTNYCCKOT'O cpencTaa IS KOHTPOJIS MapaMeTpOB
mpounecca, uCIoJIb30BaTh

TEXHUYIECKUE CPEIICTBA JUIS
KOHTPOJISI TapaMeTPOB

TEXHOJIOT'MYECKOT'O Ipouecca,
CBOMCTB CBIPBS TOTOBOI mnpornecca rnmpu USMEHCHUHN CBOUCTB ChIPbA.

TEXHOJIOT'MYECKOI'0 IIporecca, CBOMCTBA ChIpbA
n TOTOBOM MMpoAyKIHWH, 3aKOHOMCPHOCTHU
U3MCHCHHA  MapaMETpPOB  TEXHOJIOTHYCCKOI'O

IPOAYKLNH, OCYIIECTBIIATH OIIK-4.2. YMerb: obecrneduBaTb I[POBEICHUE
U3MEHEHUE [1apaMEeTPOB TEXHOJIOTHYECKOTO  MPOLIECCa, HCIONIb30BATh




TEXHOJIOTHYECKOTO MTPOILECCa IPU | TEXHUYECKUE  CpEACTBAa 11 KOHTPOJSA
M3MCHCHHH CBOWCTB CBIPbS ImapaMeTpoB  TEXHOJIOTHYECKOr0  Ipoliecca,
CBOMCTB CBHIpbSI W TOTOBOM MPOIYKIUH,
OCYLIECTBIISITh A3MEHEHUE napaMeTpoB
TEXHOJIOTHYECKOI0 MpoIecca MpU H3MEHEHUU
CBONCTB CBIpPbS.

OIIK-4.3. Bnagets: CITOCOOHOCTHIO
o0ecrevnBaTh MPOBEACHUE TEXHOJOTHYSCKOTO
nporiecca, HCIIOJIb30BaTh TEXHUYECKUE
cpencTaa JUTSt KOHTPOJIA rnapaMeTpoB
TEXHOJIOTMYECKOr0 MPOLEeCcCa, CBOMCTB ChIPbS U
FOTOBOM MPOAYKLIHH, OCYLIECTBIISITh
W3MEHEHUE TMapaMeTpOB TEXHOJOTMYECKOTO
npouecca Npyu U3MEHEHUHU CBOMCTB CHIPBA.

4 CTpyKTypa U coiepKaHHue QU CUUILIHHBI
4.1 CTpyKTYypa IMCUMILINHBI

OO11ast TPYA0EMKOCTh JAUCIUILUIMHBI COCTABIIACT 8 3adeTHBIX enuuuIl (288 akageMuyecKux
YacoB).

Tpy0eMKOCTb, aKajl. 4aCoB
Bun pabotsl
3 cemectp | 4 cemectp Bcero

O01mas Tpy10eMKOCTh 144 144 288
KonTakTHas padora: 60 70 130
Jlekuun 36 16 52
JlaboparopHbie pabOTHI 18 32 50
[TpakTHyeckue paboThl - 16 16
CamocTosiTenpHas padbora: 49
- IOJITOTOBKA JIOKJIA/10B, pedepaToB
- HOATOTOBKA MYJIbTUMEININHBIX MPE3CHTALIMI 48 97
- IOMCK U 00pabOTKa CTATUCTUYECKON
nH(popmManuu
- HallMCaHUE KOHCIEKTa
KonrakTtHass paboTra B MEpHOA TEOPETHUECKOTO )
00yuenus (MpoBeACHHE TEKYIIMX KOHCYJIbTAlUN U 5 10
WHIMBHyaJIbHAs paboTa CO CTYJCHTaMH)
KonTaktHas pabotra B mepuoa MPOMEKYTOUHOMN 1
arrectauuu  (TPOBEICHUE KOHCYJbTAIIMH Tepej 1 2
9K3aMEHOM)
KonTtpons 3Hanu# 35 26 61
Hrorosas popma KOHTPOJISA JK3aMEH

4.2 PacnpenesieHue BUA0B Pad0ThI M X TPYA0EMKOCTH 10 pa3aesiaM JUCUMIIIIMHbI

N Pasznen nucunmanabl/ o Bunbt yae6Ho paboTh DopMBI TEKYIIETO
0o
/‘ TEMBI Z (B gacax) KOHTPOJISA
g
wn O 4 yCHEeBaeMOCTH,
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Pazgen 1 «Ilousarue o6 3 4 2 49 bnuu-onpoc, auckyccus,
1 AHAJTUTUYECKON XUMUM) MPAaKTUIECKOE 3a/IaHue,
TBOPYECKOE 3a/IaHHUC
Paszgen 2 «MeToabl 3 14 2 bnui-onpoc, auckyccus,
2 | pazneneHus u 5/1 35 | mpakTHyeckoe 3aiaHue,
KOHIICHTPHUPOBAHUSI» TBOPYECKOE 3a/IaHHUC
Pasnen 3 «KauecTBeHHBIH 3 |16 | 14 bun-onpoc, nuckyccus,
3 XAMUYECKUH aHAIU3) MIPaKTUIECKOE 3a1aHHe,
TBOpPYECKOE 3a/IaHNe
Pazmen 4 4 4 14 10 5/1 48 26 | bium-ompoc, oucKyccHs,
4 «KomyecTBEHHBIN MPaKTUIECKOE 3a1aHHe,
XAMHYECKUH aHAIIN3) TBOpPYECKOE 3a/IaHNe
Pasmen 5 4 4 8 Bmm-ompoc, muckyccus,
5 «DIIEKTPOXUMHUYUCCKUE MPaKTUIECKOE 3a1aHHe,
METOJIbI aHAJIU3a» TBOPYECKOEC 3a1aHUC
Paznmen 6 «CrnexrpansHbie 4 2 8 Bmm-ompoc, muckyccus,
6 SMUCCHOHHBIE METOBI MPaKTUIECKOE 3a1aHHe,
AHATH3AY TBOpYECKOE 3a/IaHNC
Paznen 7 4 2 2 Baui-onpoc, muckyccus,
7 «AbcopOIoHHas MPaKTUIECKOE 3a1aHNe,
CIIEKTPOCKOTIHUSI» TBOPYCCKOE 3a1aHNC
Paznen 8 «/Ipyrue 4 2 2 bnui-onpoc, auckyccus,
8 CHEKTpaIbHBIC METOIBI MPAaKTUYECKOE 3aIaHKE,
aHaJIu3ay TBOPYECKOEC 3alaHUC
Pazmen 9 4 2 2 2 Baui-onpoc, TucKyccus,
9 «Xpomatorpadusi» MPAaKTUYECKOE 3aIaHKE,
TBOPYECKOE 3a/1aHHEC
6 IK3aMeH VY CTHBIN, 110 Ouieram
Hroro: 52 | 50 | 16 10/ 97 61
2

4.3 Coneprxanue pa3ieioB JUCHUNINHBI

Paznen 1 IlonsiTue 00 aHAIUTHYECKOM XUMHUH

Beenenue. Ilpenmer u 3amaun ananutudeckoil xumuu. Ot6op mpoO. IlpoGomoaroroska.
Knaccudukanmss MeTomoB OIpeesieHns] COCTaBa BEIECTBA: JJIEMEHTAPHBINA, MOJICKYJISPHBIH,
(azoBbIit ananu3. [loHATHE O OTPEIIHOCTH U CIIOCOOBI €€ OTpeIeNICHNS.

Paszpnen 2 Metoasbl pa3aejieHUs 1 KOHIEHTPHPOBAHUS

MeTo1pI, OCHOBaHHBIE Ha BBIJICJICHHH KOMIIOHEHTa B CAMOCTOSITENbHYIO (ha3zy: OCaKIeHHE,
MeperoHka, OTroHKa. MeTobpl, OCHOBAaHHBIE Ha paCIpeACICHHH BEIIECTBA MEXIy (azamu:
AKCTpaKIus, copoins. MemOpaHHBIE METOBI U METOIbI BHYTPU(DA3HOTO pa3aeneHusI.

Pa3znen 3 KauecTBeHHBII XUMHYECKU aHAIN3

Odusnyeckue METOAbl KadecTBeHHOro ananms3a. OmpeneneHue (a3oBOro COCTaBa.
XuMUYeckue MeETOAbl KadeCTBEHHOro aHainm3a. CucreMaTHYecKMM KadeCTBCHHBIM aHau3.
Pacnpenenenue KaTMOHOB 1O AHAIMTUYECKUM TPYIIIaM B  KHUCIOTHOOCHOBHOM  METOJE.
KadecTBeHHBIE peakIMi KaTHOHOB, AHWOHOB, OpraHWYECKUX coeAuHeHu. (OcoOeHHOCTH
MPOBEICHUS KAUECTBEHHBIX PEAKIUI

Paznen 4 KoiuuecTBeHHBIH XUMHYECKHIT aHAIU3



Xumuueckue metoabl. Kiaccupukanuss METol0B KOJMYECTBEHHOrO aHaiu3a. BecoBoit
(rpaBuMeTpuYecKHii) aHaN3. Peakuuu, nexamme B OCHOBE 0ObEMHBIX METOJ0B KOJUYECTBEHHOTO
aHain3a. VoHHbIE paBHOBECHS B pacTBOpax »3JIEKTPONMTOB. Teopus HHAMKATOPOB. MeTo/bl
TUTPUMETPUYECKOIO  aHAJIN3a: KHCJIOTHO-OCHOBHOE,  OKHCIIMTEJIBHO-BOCCTAHOBUTEIIBHOE,
0CaJUTENILHOE, KOMIIJIEKCOHOMETPUUYECKOE TUTPOBAHHUE.

Pa3nes 5 DuiekTpoxuMnuyeckue MeTOAbI AHAIH3A

KongykromeTpryeckue METobl aHanu3a. JJIEKTPOIPOBOAHOCTh PACTBOPOB IEKTPOJIUTOB.
[TonBuKHOCTH MOHOB. 3aBUCUMOCTh ANEKTPOIPOBOHOCTH oT KOHIICHTPALUH.
Kongykromerpuueckuii aHanu3 pacTtBopoB. lloTeHnumomerpudeckue MeETOAbI aHanu3a. [uimbl
2JeKTpooB. YpaBHeHue Hepucra. Merton mnpsamon noreHunuoMerpuu. IloreHnmomMerpuyeckoe
TUTPOBAHHUE.

Pa3nes 6 CnekTpajbHble SJMHCCHOHHbIE METO/IbI AHAJIN3A

ATOMHBIE W MOJEKYJsApHbIe cIeKTpel. CnekrTpanbHblli aHanu3 CHEeKTpel NEPBUYHOIO
U3JydyeHusl. ATOMHO-3MHMCCHUOHHBIA CHEKTpaJbHbIM aHanu3. CHEeKTpbl BTOPUYHOM HSMHUCCHH.
JlroMHHECTICHTHBIN aHau3. PEHTreHOCTIeKTpaIbHbIN (ITyOPECIICHTHBINA aHATU3.

Pa3nes 7 AGcopOiuoHHasi CIEKTPOCKONHUA

CroekTpbl aTOMHOTO W MOJIEKYJIspHOro mnorjouieHus. 3akoH byrepa-JlamGepra-bepa.
ATOMHOAOCOPOIIMOHHBIA aHaNW3. AHANU3 IO CIEKTpaM TOTJIOMEHHUS B YIbTPa(HOIETOBON H
BUAMMOI oOnactsax cnekrpa. MHdpakpacHas cnexrpockonus. Hedenomerpus u TypOuaumerpus.
3akon Penesi. Peppakromerpust

Paspnen 8 /Ipyrue cnekrpajibHbie METOAbI AHAJIN3A

BBeneHne B MacCeKTpOMETPHUIO, METO/IbI AIEPHOI0 MarHUTHOTO PE30HAHCA, €r0 POJIb I
UCCIICIOBAaHNUsI OPraHUYECKUX COCAMHEHHUH. OJEKTPOHHBIM IapaMarHUTHBIM pE30HAHC, €ro
HCII0JIb30BAaHUE JJIS1 U3YUYEHUS PaIUKAJIbHBIX PEaKIIU.

Paznen 9 Xpomarorpadus

OcHOBBI Teopuu Tapenok B xpomarorpapuu. DPPEKTUBHOCTb, CEIECKTUBHOCTb.
["a3oancopOuMOHHAas U Ta30-)KUAKOCTHAs Xpomatorpagus. OCHOBHblE HOCHTENIH. MeXaHU3MbI
pacnpenenenus. O0nacTb NpUMeHEHUs. TBEpAOKUAKOCTHAS KOJIOHOYHAS XpoMaTorpadus: THUIIBL,
obnacth npuMeHeHus. JKUIKOCTHAs KOJIOHOYHAs Xpomarorpadus, TUIb copoeHToB, Metoa BXKX.
HNonooOMeHHass xpomarorpadusi: NpUMEHEHHE IJs aHaliu3a OpraHMYeCKUX W HEOPraHM4eCKHX
BemiecTB. TOHKOCHONHas Xpomarorpadus: OCOOCHHOCTH BBIOOpa cocTaBa M CIocoba Mojadu
amoeHTa. CuroBas (renbIpoHHUKaroLias) xpoMaTorpadus.

4.4 Tembl 1 IUIaHBI J1Aa00PATOPHBIX H NMPAKTHYECKUX 3AHATHI

Ne Tpynoemkoctb
Pasznen TemaTuka 1a00paTOpHBIX padoT B aK. Yacax
n/n
Paznen 1 [loustue
00 aHamuTHYecKoil | PacdeTsl ¢ nCronp30BaHNEM CTEXMOMETPHUUECKUX 5
XUMUHU 3aKOHOB
1. | Pa3nen 2 Metoasl OKCTPaKITUS 2
pasaeneHus u
KOHIIEHTPUPOBAaHHUS
JleiicTBrE IrpyNIOBBIX PEareHTOB 2
Paznen 3 KauecTBeHHbIE peakliny KATHOHOB 2
2 KauectBenHslii P >
| xummraeckuii apams | T A3ACICHHE JIEMEHTOB Ha aHAIUTHYECKUE TPYIITbI
AHanu3 cMecH KaTHOHOB 1 1 2 aHaTMTHYECKUX 2
rpymI




AnHanmn3 cMecH KaTHOHOB 3 1 4 aHATUTHYECKAX 2
TPyIII
AHanmn3 cMecH KaTHOHOB 5 1 6 aHATUTUYECKAX 2
rpymnm
Amnanu3 cMecH KaTHOHOB ¢ | 1o 6 aHaJTUTHYECKHUE 2
TPYIIIBI
[ToaroroBka mpoOkI K BECOBOMY aHAIIU3Y 2
Pazgen 4
O —— KucimotHo-0CHOBHOE TUTPOBAHHE 4
3. "
XUMHUYECKUHN aHanu3 | OKUCIUTEIIEHO-BOCCTAHOBUTEILHOE TUTPOBAHKE 4
KommiekcoHomMeTprdeckoe TUTPOBAHNE 4
[psiMast KOHAYKTOMETPUS 2
Pasnen 5
A DNEKTPOXUMHUECKHE [Ipsmast moTeHIMOMETPUS 2
" | MeTOBI aHANIN3A KonaykromMeTpuieckoe TUTPOBAaHUE CMECH KUCIIOT 2
[ToTeHIIMOMETPUYECKOE TUTPOBAHUE CMECH KUCIIOT 2
doromerpudeckoe onpeneneHue xenesa (I1I) 2
Pasznen 6 AHanu3 UBETHOCTH BOJIBI 2
5 CrnekTpaibHble I >
| SMHECCHOHHBIC OJIy4EHHUE CIIEKTPa IMOTJIOMICHYSI
METObI aHATH3a AnHanu3 cynb}aTroB TypOUAMMETPHUSCKUM 2
METOJIOM
6. | Pazmen 9 HNonoobmennas xpomaTorpadus 2
Xpomarorpadust
HUTOI'O: 50
Ne Pazien TeMaTHKA NPAKTHYECKHX Tpynoemkocts
n/n SARTTHIL B aK. yacax
Tutp pactBopa. CriocoObI ero 4
Pasnen 4 pacacra
1. KosnuecTBeHHbINH XUMUYECKHH aHamu3 | PaCueT KPUBBIX THTPOBAHHUS 4
O0paboTka JaHHBIX
00BEMHOT0O aHAIN3a
Pasnen 7 CEMHUHAP 2
2. AGCOpOIMOHHAS CIIEKTPOCKOIIHS
3. Paznen 8 CEeMHHAp 2
Jpyrue crekTpaibHble METOJIbI aHAIM3a
4, Paznen 9 ceMuHap 2
Xpomarorpadus
HUTOI'O: 16

5. O6pa3zoBarejibHble TEXHOJOTHU

Ne
n/n

HaumenoBanue
pasaeia

Buabl yueOHbIX
3aHATHH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI




Pasgen 1 ITousrue 06
aHATUTHYECKON XUMHHU

Jleknsa

Broanas nekmus-undopmarus ¢
HCIIO0Ib30BAHUEM MPE3CHTAIINU

JlaboparopHoe 3aHsITHE

JlaGopaTopHas pabota

CamocrosTenbHas pa60Ta

Pabora o Bompocam pasnena

Pa3nen 2 Metoant
pasmeiacHus u
KOHILICHTPUPOBAHUS

Jlekusa

ITpobGnemMHuas nexmus

JlaboparopHoe 3aHsTHE

JlaboparopHast pabota

CamocrosTenbHas pa60Ta

Pabora o Bompocam pasnena,
BBITIOJIHEHUE TECTOBBIX 3aJaHUH 110
BOIpOCaM paszjerna

Pasnen 3 KauecTBeHHbBIH
XUMHUYECKUH aHAIN3

Jlekusa

Jlexiusi-Oecea ¢ UCIOIB30BAHUEM
KOMITBIOTEPHBIX M MYJIbTUMETUIHBIX
CPEeJIICTB 00yUYeHUS

JlaGopaTopHoe 3aHsTHE

JlabopaTtopHas pabota

CamocrosTenpHas pa60Ta

Pabora o Bompocam paszena,
BBITIOJIHEHHE TECTOBBIX 3aaHUH 110
BOIPOCAM paszJiena

Paznen 4
KonunuectBeHHBIN
XUMHWYECKUH aHAIIN3

Jlexuusa

[TpoGiieMHas TeKIus

HpaKTqucxoe 3aHATUC

Brimonnenue IMPAKTHICCKUX 3aJaHuM

JlaGopaTopHoe 3aHsTHE

JlabopaTtopHas pabota

CamocrosTenpHas pa60Ta

Pabora o Bompocam pasnena,
BBITIOJIHCHHE TECTOBBIX 3aIaHUI

Paznen 5
DIEKTPOXUMHYIECKHE
METO/IbI aHAITN3a

Paznen 6 CnexTpanbHble
OMHUCCHUOHHBIE METOIBI
aHanm3a

Paznen 7
AGcopbumonHas
CIIEKTPOCKOTIHS

Paznen 8 Jlpyrue
CIEKTPAJIbHBIE METOIBI
aHanmza

Jlexuusa

Jlexuusa-Oecena ¢ MCIIOIb30BAHUEM
KOMITBFOTEPHBIX U MYJIbTUMEIUHHBIX
CPEJICTB 00yUYeHUS

JlaGopaTopHoe 3aHsATHE

JlaGoparopHas paboTa

CaMocTrosTenbHas pa60Ta

Pab6oTa o Bonpocam pazjerna,
BBITNIOJTHEHUE TECTOBBIX 3a/laHUN

Jlexkusa

JlaGopaTopHoe 3aHsTHE

CamocrosiTenbHas pabora

Jlexnus-6ecena ¢ UCMOIB30BAaHUEM
KOMITIBIOTCPHBIX U MyanHMe}lPIﬁHLIX
CpeICTB O0yUeHUs
JlabopaTtopHas pabota

Pabora o Bompocam pasnerna,
BBINOJIHEHUE TECTOBBIX 3aJIaHUM

Jlexuusa

HpaKTI/I‘-ICCKOC 3aHATUC

CaMocTrosTenbHas pa60Ta

Jlexnus-Oecena ¢ UCIIOJIL30BAHUEM
KOMITBIOTEPHBIX M MYJIbTUMEIUITHBIX
CpeICTB O0yueHus
BrinonHeHne MpakTHYeCKuX 3a/1aHui

PaboTa o Bonpocam pazjerna,
BBITNIOJTHEHHE TECTOBBIX 3a/laHUi

Jlexnsa

[IpakTHueckoe 3aHsTHE

CamocrosiTenbHas pabora

Jlexuusi-6eceia ¢ UCTOJIb30BAaHUEM
KOMITBIOTEPHBIX M MYJIbTUMETUNHBIX
CpeACTB O0yUYEHHS
BrInonHeHne npakTUYEeCKNX 3aJaHui

Pabora mo Bompocam pasnena,
BBINOJIHEHUE TECTOBBIX 3aJIaHHI




9. Paznen 9 Jlexuus Jlexknus-Oecena ¢ UCIIOJIL30BAHUEM
Xpomarorpadus KOMITBIOTEPHBIX U MYJIbTUMEIUNHBIX
CpEeIICTB 00yUYeHUS
[IpakTueckoe 3andaTHe | BbINOJHEHUE NPAKTUUECKUX 3aJaHUI

CamocrosiTenbHas pabora Pabora o Bompocam pasnena,
BBITIOJIHCHHE TECTOBBIX 3aJaHUI

6. OueHouyHble cpeacTBa (MaTepHAJbl) JJsl TeKYLIero KOHTPOJIS YCHeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAlluM 00y4alOIIUXCs

6.1. KonTpobHbIe BONPOCHI 1JIs1 POBeAeHHUA TeKYIero KOHTPOJIst

Pa3gen 1. IlousiTue 00 aHAIUTHYECKOH XUMUH
1.Yto0 sBsIeTCS OCHOBHOM omnepalyel Ipu NpoBEeICHUH aHAIN3a BEIECTBA XUMUYECKUM
METOJI0OM?
2.B 4eM 3akir09aeTcsi poiib XMMUYECKUX PEAKIMI TPU BHIOJHEHUN aHaH3a (PU3HIECKUMH
Meroaamu?
3.B 1em 3akiogaeTcsi poiib aHATUTUYECKOTO 000PYIOBAHMS ITPH MTPOBEACHNHN aHATIH3a
(U3NKO-XUMHUYECKUMH METOAaMU ?
4.Yto Ha3bIBaIOT MpeIeIOM OOHAPYKEeHUs?
5. UTo Ha3bIBaIOT UYBCTBUTEIBHOCTHIO METO/Ia aHAIN3a?
6. UTO NOHUMAIOT [10JI TEPMUHOM «TOYHOCTh METO/Ia aHAJIN3a»?
Paznen 2. Metoabl pa3jesieHusi 1 KOHIEHTPUPOBAHUSA
1. Kakue u3 nepeuncieHHbIX apaMeTpoB (KoHLeHTpauus, pH pacTBopa, Mackupyrouue
BELIECTBA, TEMIIEPATYpa) BIUSIIOT HA 3HAU€HUE KO3PPUIIMEHTa pacripeesieHus?
2. Ilpu xakux 3HaYEHUAX KOAPPUIMESHTOB pa3AeieHus U Kod((HUITMEHTOB pacipeleIeHus
JIOCTUTAETCs KOJIMUECTBEHHOE pa3/ielieHne BellecTB?
3. Kakue ycrnoBust He0OX0AMMO cO31aTh AJIs IEPeX0/ia BeIeCTBa U3 BOIHOM (hazbl B
OpraHUYECKYI0?
4. Ot xakux (paKTOPOB 3aBUCUT CTEIIEHb U3BJICUEHU BellecTBa?
Pa3nen 3. KauecTBeHHbI aHATH3
1. ®usnyeckre METO/Ibl KAYECTBEHHOTO aHAN3A.
2. Onpenenenne $a3zoBOro COCTABA.
3. X¥MHYeCcKHe METOIbI KAYeCTBEHHOTO aHAJIN3A.
4. CucteMaTHYeCKU Ka4YeCTBEHHBIN aHAJIN3.
5. Pacnipenienenue KaTHOHOB 1O aHATUTUYECKUM TPYIIIIaM B KUCIIOTHO-OCHOBHOM METOJIE.
Pa3nesn 4. KosimyecTBeHHbIN aHAJIN3
1. XuMuueckue MeTO/Ibl.
2. Knaccudukanusi MeToJJ0B KOJIMYECTBEHHOT'O aHaJIH3a.
3. BecoBoii (rpaBUMeTpHUECKUil) aHATU3.
4. Peakuuu, jexalire B OCHOBE 00bEMHBIX METOJIOB KOJIMYECTBEHHOTO aHAIN3A.
5. MonHble paBHOBECHUS B PACTBOPAX 3JIEKTPOJIUTOB.
Pa3zgea S. DiekTpoxuMuyeckne MeTOIbl AaHAJIU3A
1. Kakue peakiuu jiexar B OCHOBE TOTEHIIMOMETPUYECKUX U3MEpPEHUIT?
2. Kakast 3aBUCIMOCTb I0JIO’KEHA B OCHOBY HPSMOM MOTEHIIUOMETPUU?



3. Kakue 31eKTpoibl HCHOIB3YIOTCS B KAUECTBE JIEKTPOAOB CPABHEHHUSI IPU
MMOTEHIIMOMETPUUECKOM TUTPOBAHUU?
4. Yto TaKoe EKTPONPOBOIHOCTH?
5. Kakue ObIBarOT BUIBI JIEKTPOIIPOBOIHOCTHU?
Pa3nes 6. CiekTpajbHble IMHCCHOHHBIE METOAbI AHAJIN3A
1. Ha xakoM 3aKOHE OCHOBaHbI METO/Ibl SMUCCHOHHOTO CIIEKTPAIbHOTO aHaIHU3a?
2. Kakue criocoObl moJydeHus ClIeKTpa EPBUIHOM dSMUccur Bol 3HaeTe?
3. OnumuTe OCHOBBI METO/1a SMUCCHOHHOTO aHAM3a ¢ MHAYKTUBHO-CBSI3aHHOM I1JIa3MOH.
4. OnuuinTe OCHOBBI METOa PEHTT€HO-(PIIYyOPECIIEHTHOTO CIIEKTPAIBLHOTO aHAIH3a.
5. OcHOBBI MeTO/IA (HITYOpPECIICHIINH.
Pa3nea 7. AGcopOumoHHasi CIEKTPOCKOMHUSA
1. Ha yem ocHOBaH aTOMHO-a0COPOIIMOHHBIN aHATH3?
2. YTO SBISIETCS CIIEKTPOM HOTJIOIEHHS?
3. Kakyto cTpyKTypy UMEIOT CLIEKTPBI aTOMOB?
4. Ha yeM OCHOBaH KaueCTBEHHBIN aHAJIU3 MOTJIOMIAIONINX CBET BEIIECTB?
5. YUto Ha3eIBaeTCd SKCTUHKIIUEN?
Paspnen 8. /Ipyrue cnekTpajbHble METOAbI AHAJIM3A
1. ins gero npeaHa3zHaueH PeHTTeHO(}A30BbIN aHATTN3?
2. OCHOBBI METO/1a MaCCIIEKTPOMETPHUH.
3. O0yacTh IpUMEHEHUS METO/Ia SIIEPHOT0 MArHUTHOTO PE30HAHCA.
4. OCHOBBI PEHTTE€HOCTPYKTYPHOTO aHAIH3A.
5. Uro takoe DIIP-cnextpockomnus?
Pa3znen 9. Xpomarorpadus
1. Knaccudukanusi METo10B XpomMaTorpadum.
2. Kakue ocHOBHbBIE KOHCTPYKTHBHBIE JIEMEHTHI BXOJIAT B COCTAB ra30BOro xpomarorpada?
3. OcHOBHOE Ha3HAYECHHE METOJIa XpoMaTorpaduu.
4. [Ipumenenue xpomaTtorpaduu B IPOMBIIIIIEHHOCTH.
5. OcHOBHBIE IPUEMBI B XpOMaTorpapuu.

6.2. KoHTpoJibHbIE BONPOCHI W 3aJaHUA JUIA NMPOBeAeHUs] MPOMEKYTOUHOIH aTTecTalUH.
IIpuMepHBbIi IepedYeHb BONPOCOB K IK3aMeHy

1. Uro aBusgeTcs 3aJadeli KaUueCTBEHHOr0 aHaIu3a?

2. Yto sBiIsieTcs OCHOBOM KaU4eCTBEHHOIO XMMHUYECKOTO aHaIn3a?

3. KakoB MOeT OBITh BUUMBIN PEe3yIbTAT MIPOBEICHUS KAYECTBEHHON PEeaKIiu?

4. B xakux cinyyasx crenuduueckie Ka4eCTBeHHbBIE PeaKINU He TIPUMEHSIOT?

5. UTo OTKPBIBAIOT crIeNU(PUUECKUMU KaYeCTBEHHBIMU PEaAKIIHSIMH?

6. Kakue criocoOsl aHanmm3a pa3iudaroT B 3aBUCUMOCTH OT MOCIIEA0BATEIHHOCTH
AQHATMTHICCKUX PEAKITUH, MTPETOTBPAMIAIONINX MEIIAoIee JeHCTBHE TOCTOPOHHUX HOHOB
pactBopa?

7. Kako#t cmoco0 aHann3a OCHOBaH Ha MCTOJIb30BAaHUU KaUeCTBEHHBIX PEAKIU 1
CHEM(PUICCKIX TPHUEMOB «MACKHPOBKHY» MEIIAIONINX HOHOB 0€3 MPeIBapUTEIIEHOTO
BBIJICTICHUS OIPEIesIEMBIX YJIEMEHTOB B TPYIIIIHI?

8. Kak Ha3bIBalOT BEIIECTBO, KOTOPOE JTAET OAMHAKOBYIO PEAKIUIO MO OTHOIICHHIO K
HECKOJIbLKUM dJIEMEHTaM?

9. Ha yuem oCHOBaH CHCTEMATHYECKUM KAYE€CTBECHHBIN aHAIN3?



10. Kakoe BeliecTBO Ha3bIBAIOT IPYIIIOBBIM peareHTOM?

11. Yto npUMEHSIOT, €CJIN aHATM3UPYEMBIH PACTBOP SABIISIETCS CIOKHBIM 110 KAUECTBEHHOMY
COCTaBY, MIMEETCS HaTMYHe OOJIBIIOr0 KOJIMYECTBA MEIIAIOIINX ONPEACICHHUIO IPYT Apyra
HMOHOB?

12. B xakoM MeTO/Ie CUCTEMAaTUYECKOT0 aHAIHM3a BBICISIIOT IECTh aHATTUTHYECKUX TPYI?
13. KakuM 00pa3oM BBIIOJIHSAIOT pa3zeeHUE 3JIEMEHTOB Ha aHATMTUYECKUE IPYTIIbI?

14. CxonbKO aHATUTUYECKUX TPYIII BBIAEISAIOT B KUCIOTHO-OCHOBHOM CHCTEMATHYECKOM
aHanusze?

15. YTo MOKHO ONpeeNnuTh NpHU MOMOLIH IPYNIIOBON peakuu?

16. KakoBa 3a/1a4a KOJIMYECTBEHHOT O aHaIH3a?

17. Kakue BbIIEISIOT METOABI KOJIMUECTBEHHOTO aHANINU3a?

18. Kakue peakiiuu COCTaBISIOT OCHOBY BECOBOI'O aHAIN3a?

19. Kakoii Bu1 aHaM3a UCHOJIB3YIOT JJISl ONPECIICHUS] MACCOBOTO COOTHOILICHHS MEXKITLY
3JIeMEHTaMu B 1pooe?

20. B ocHOBe Kakoro u3 BUAOB XUMHUYECKOTO aHAJIN3A JIEKAT PEAKIIMU OCAXKICHU?

21. KonuyecTBeHHbIH aHanu3 6a3upyeTcs Ha ABYX 3akoHax. Kakux?

22. Kakue tpeOoBaHMsI MPEIBABISAIOT K BECOBOM (opme BeriecTBa?

23. C KaKoH IeJbI0 PU OCAKICHUN UCTIONB3YIOT H30BITOK OCAAUTENs?

24. B pe3yibTare KakuxX ACWCTBUH MOIYydaroOT XOpomo GUIbTpyeMblii aMop(dHBIH ocagok?
25. Kakoe BemecTBO MOXHO HCIIOJIb30BaTh B KAUECTBE OCAAUTEINS U1 BECOBOTO aHAIM3a
JKEJIe3a B CMECH <OKEJEe30 — MeNIb»?

26. Yro sBnseTcs ocaxaaeMoi GopMoil pu aHanu3e xene3a?

27. Kakue TpeOoBaHMsI MPEIBABISAIOT K BeCOBOH opme BeriecTBa?

28. [Ipu KakKMX YCIIOBHUSX IPOBEIECHUS OIBITA IOJIyYatOT XOPOLIO (PUIBTPYEMBbII
KPUCTANINYECKUN 0CanoK?

29. Kakoit pacTBOp OTBeUaeT TEPMUHY «TUTPAHT»?

30. Yro Takoe KpuBasi TUTPOBAHUS B KHCJIOTHO-OCHOBHOM MeTo1e?

31. Yro Takoe TOYKa IKBUBAIIEHTHOCTH?

32. Yro Takoe CKa4OK TUTPOBAHUS B KUCIIOTHO-OCHOBHOM MeTo1e?

33. Kakwue paznu4aror BuIbl 00bEMHOTO aHam3a?

34. Kak npakThuecku (pUKCUpyeTCsl TOUKa SKBUBAJIEHTHOCTH B KHCJIOTHO-OCHOBHOM
TUTPOBAaHUU?

35. Kakoe BemecTBo MOXeET ObITh KUCIIOTHO-OCHOBHBIM HHJIUKATOPOM?

36. C yeM CBsI3aHO M3MEHEHHE OKPACKU KUCIOTHO-OCHOBHOT'O MHAMKATOpa?

37. Kak onpeaensioT TOUKy SKBHBAJICHTHOCTH TIPU MOJOMETPUIECKOM TUTPOBAHHUN?

38. Kak onpeaensioT TOUKy SKBUBAJICHTHOCTH IIPY TIEPMaHTaHATOMETPHYECKOM THTPOBAHUU?
39. Kak onpeaensioT TOUKy SKBUBAJICHTHOCTH MIPY KOMILIEKCOHOMETPHYECKOM THTPOBAHUH?
40. Kaxoii mpUHIIHIT COCTABISIET OCHOBY KOMIIEKCOHOMETPHUYIECKOTO TUTPOBAHHSI?

IIpumepHbIe TeCTOBBIE 3aJaHUS

Ne
/11 Bormpoc BapwuanTs oTBeTa

Bapuanr 1




1. KakoBo cpeaHee 3HaYeHHE TOYHOCTH MEeTOIOB | 2 %
KJIACCUYECKOI0 XMMUYECKOro aHauu3a? 5%
0,2%
15 %
2. Yto npou30iAeT C paCTBOPUMOCTHIO, ECITU YBenuuuTcs
YBEJIMYUBATh COJIEeBOH poH? YMeHbmuTCS
He nsmenurcs
CHauana yMeHbIIUTCSA, [IOTOM YBEIUYUT-
cst
3. Kaxkoil Bua aHanuza pemiaer 3agayy KauectBennslii aHanus
oTpeaeNieHHs MOHHOTO cocTaBa BemecTBa 6e3 | KonmuecTBeHHBIH aHAmN3
YCTAaHOBJICHUS KOJMYECTBEHHOTO collepanusi | BecoBoii aHanmm3
COOTBETCTBYIOIIHX 3JIEMEHTOB? CriekTpasTbHBIIN aHAITN3
4, Pearentom Ha uoH xenesa (3+) siBisercs KOH
K2S04
KCNS
KMnO4
5. Ocanok Co[Hg(CNS)4] umeer nBeT Cunnid
3eneHbIit
Kenterit
Kpacusrit
6. Uro penaroT 1Jist OTAENEHUs kKene3a oT Mear, | OcaxaaloT THAPOKCUIOM KalHs
KoOanbTa, HUKEIs? OcaxaaroT ruIPOKCUIOM aMMOHHUS
KommnekcyoT ponaHujoM aMMOHUS
BoccranasnuBatot 10 xenesa (1)
7. YT0 U3 NepeyncIEHHOI0 HE MOYKET Huskast pacTBOpUMOCTb
YIOBJIETBOPUTH TPEOOBAHUAM, IPEABSABIsIEMbIM | BO3MOXHOCTD IIepeBoia B BECOBYIO (hopMy
K ocaxznaemoit hopme? IIyTeM MPOKAIMBAHUS UM BBICYLIMBAHUS
OTCyTCTBHE COOCaXICHUS IPUMECE
CuibHas 3aBHCUMOCTh PAaCTBOPHUMOCTHU OT
TEMIIEpPaTyphl
8. Kaxoii noH Ha/10 BBECTH B TPOMBIBHYIO C2042-
XKUAKOCTB Tpu ipombIBaHuN MgC2047? OH-
S042-
NO3-
Ne
/i Bomnpoc BapuanTs! oTBeTa
9. Kakoe u3 BemiecTs B Buje ciiaboro pactsopa H2S04
NPUMEHSIOT TP poMbiBaHKH ocajka BaSO4? | NaCl
NHA4CI

NH40H




10.

Kakoe BbICKa3bIBaHHE HE IPUMEHHMO IS
peakuii 00beMHOT0 aHaan3a’?

CeneKTUBHOCTD

Bricokast ckopocTh mpoiiecca

YeTkwii epexo]] OKpacKu MHIUKATOpa
Peaxuus uger MeqIeHHO

11. Kakyto 3aBHCHMOCTb Ha3bIBalOT KPUBOH OnTru4ecKoil IIIOTHOCTH OT KOHICHTPALUH
TUTPOBAHUS B KUCIOTHO-OCHOBHOM MeTo/ie? BEIIECTBA
pH ot 00BeMa THTpaHTa
L[BeTa nHIMKaTOpa OT OOBEMa TUTPAHTA
[InoTHOCTH pacTBOpa OT €ro KOHLEHTPALUU
12. Kaxoii peareHT HCIIONB3YIOT B KaUueCTBE KMnO4
TUTPaHTa TIPU KOMIUIEKCOHOMETPHUIECKOM NaOH
TUTPOBAHUU? Na2S203
Tpuion b
13. Uro sBmsieTcs mpU3HaKoM KoHa TutpoBanus | IlosiBieHue okpacku nepmaHrasaTa
[IPY aHAJIMU3€ KECTKOCTH BOABI? Hcue3HoBeHHE OKpacKy epMaHIaHaTa
ObecnBeunBanue Kpaxmania
M3MeneHue oKkpacku s3pruoxpoma
14. Kakue u3 mepeunciieHHbIX HHIUKATOPOB HE Jlakmyc
SIBIISIIOTCSA KUCIOTHO-OCHOBHBIMU? Oenondranenn
Mypexkcun
Bce aBnstorcs
15. [Ipu HiomomeTpruiaeckoM aHau3e B Ka4eCTBE KOH
TUTPAHTA UCTIONB3YIOT PACTBOP K2S04
K2S5203
KMnO4
16. Kaxkoit u3 npennoxeHHbIX PEareHTOB He Tpuion b
SIBIISIETCS. KOMILJIEKCOHOM? Hutpunykcycnas xucnora
YkcycHas Kuciota
Bce sBnstoTcs KOMITIEKCOHAMU
17. OKBHBaJICHTHas Macca JuxpoMara Kanus npu | M/2
OKHCIIUTEIbHO-BOCCTAHOBUTEIEHOM M/6
TUTPOBAaHUH B KUCIION cpelie ornpenensiercs kak | M/3
M/4
18. [Ipu nepmMaHraHaTOMETPUUECKOM OIpEeTIeHNH | MeTHIIOpaHKy

JKEJIC3a KOHCH TUTPOBAHUA ONPCACIIAOT 10

[osiBneHnIo OKpacKu nepMaHraHara
Hcye3HOBEHNIO OKpAaCKH MTEpMaHTaHaTa
ObecBeunBaHMIO Kpaxmana




Ne
/i Bompoc BapuanTs! oTBeTa
19. BpomaromeTpus — 3TO METO OKUCIUTEIBHO- Br2
BOCCTaHOBUTEIILHOTO TUTPOBAHMS C KBrO3
HCIOJIb30BAHUEM B KAUSCTBE TUTPAHTA HBr
pacTBopa HBroO4
20. Ha turpoBanue anukBotsl 00beMoM 10 M1 0,1 | 0,1 M
H. pacTBOpa XJiopuaa Kaiaslus uzpacxogosam | 0,025 M
20 M1 pactBopa Tpusiona b. Kakosa 0,2M
KOHIICHTpaIus pacTBopa Tpuiona b? 0,5M
Bapuanr 2
1. K kakoMy U3MEHEHUIO paCTBOPUMOCTHU YBenuuuTcs
MPUBOJIUT FUAPOJIU3 10 aHHOHY? YMeHBIINTCS
He uzmenutcs
CHayana yMEHBIIUTCS, TIOTOM
YBEIIUIHUTCS
2. B kakux ciyyasx HE MIPUMEHSIOT Ecnu nelicTByeT rpynnoBoil peareHt
cnenuQuuecKrie KaYeCTBEHHBIC PeaKIin? B npucyTcTBUE Mermaromux
3JIEMEHTOB
ITocne oTaeneHuss MEIIAIOIIUX
3JIEMEHTOB
[Tocme MacKUpOBKY METIAIOITIX
3JIEMEHTOB
3. Pa3penenune s1eMEHTOB Ha aHATMTHYECKHE Bceraa npu npoBeneHu#
TPYIIBI BBITOHSIOT KAa4eCTBEHHOr'0 aHaIN3a
Korna sneMeHTB MemaoT
OMPEACICHUIO IPYT Ipyra
JIJ19 KONMMYEeCTBEHHOTO OTPe/IeIIEHUS
OIHOTO0 DJIEMEHTA
JIJ1s KONMMYECTBEHHOTO OIPE/ICIICHUS
CPYIII 3JIEMEHTOB
4. Katnon aMMOHUS ONIPEAESIOT AeHCTBHEM [Hg(CNS)4]2( B anletatHoM Oydepe
[Hgl4]27 B mienouHoit cpene
[Co(NO2)6]3[ | mpu pH ot 5 10 7
2 u. HCI
5. Ocanok PbCrO4 umeer npet Benwrit
Kenreri
Cunumii
3eneHbIi
6. Becosoii (hopmoii ipu aHaM3E Keesa FeO
SIBJISIETCS Fe304
Fe203
Fe(OH)3




Kakoii 13 371eMEHTOB MEIIaeT BECOBOMY
OTIPE/IETICHHIO JKeJle3a ITyTeM OCaXACHHUS
aMMHUaKoM?

Maruui
Iuuk
Menb
Huxkenn

No
/o Bompoc Bapuants! oTBeTa
8. BecoBomy onpenenennto 6apus myTem Marnus
OCaXXJIeHHA B BHJIE cylibdara MemaeT kaTioH | LuHka
Kanmus
CrpoHnus
9. Kakue enuHuIbl n3MepeHNs KOHIEHTPAN MOJTB/KT
pacTBopa yarie BCero NpUMEHSIOT B r/n
TUTPUMETPUUYECKOM aHaIn3e? 9KB/T
MOJIbHAST OIS
10. YT0 Takoe CKauyOK TUTPOBAHUS B KUCIIOTHO- IInaBHOE M3MeHenue pH no xony
OCHOBHOM MeToze? TUTPOBAHUS
M3MeneHue uBeta MHAMKATOpA
Peskoe n3menenue pH BOIM3M TOUKH
9KBUBAJICHTHOCTU
MakcumyM Ha KpUBOM TUTPOBAaHHUS
11. Kakoii u3 pearenToB ucnonb3ytor kak tutpant | KOH
P HOTOMETPUIECKOM aHaJH3e? KCNS
KMnO4
K2S203
12. Kakoii peareHT HCIIONB3YIOT B KaUeCTBE K2Cr207
TUTPAHTA TIPU ONPEICTICHUH COJIEPIKAHMUS Na25203
noma? NH4Vv O3
(NH4)25208
13. Kak onpenenstor TouKy 3KBUBaNIEHTHOCTH Ipu | 110 M3MEeHEHHIO OKpacKu
HOJIOMETPUYECKOM TUTPOBAHHUHN ? METHIIOBOTOOPAHKEBOTO
Mo nosiBnenuto po3oBoro okparmBanus [Ipu
MIOMOIIIM METAJUIOXPOMHOT'0 HHIUKATOpa.
[lo n3mMeHeHuIo OKpacku Kpaxmaia
14. KonmuecTBenHoe onpeeneHne 3HaueHUS OKHUCITUTENHHO-BOCCTAHOBUTEIHHOTO
0011IeH JKECTKOCTH BOJBI OTHOCHTCS K METOJIaM | TUTPOBAHHUS
OcaauTeTbHOTO TUTPOBAHUS
KoMIiekcoHOMEeTpUIecKoro THTPOBAHHUS
KucnoTHo-0cHOBHOTO TUTPOBaHUS
15. B xakoMm 13 nepeuncieHHbIX TUTPOBAaHUN HCOOH + NaOH

TOYKa SKBHBAJIEHTHOCTH COOTBETCTBYeT pH =
7?

CH3COOH + NaOH
NH40H + HCI
KOH + HCI




16. [Tpumenenne I/ TA u ee muuaTpueBoii conm B | KapOoHWIbHAS TPYIITAa U TPETHYHBIN a30T
aHAJIMTUKE OOBACHSIETCS HATMYUEM B HUX Oxcurpynmna u a3orpymnna
creayomux GyHKIMOHANbHOAHAIUTHYeCKHX | KapOokcunpHast rpymna U TpETUYHBIA a30T
TPYIITUPOBOK KapOoxkcunbHas u azorpynma

Ne

/T1 Bompoc Bapuantsl oTBeTa

17. Kakwe u3 nmepeuncieHHbIX BeliecTB He MoryT | K2S04
OBITH OTTUTPOBAHBI KOMILTEKCOHOM I11? HCI

NaOH
FeSO4

18. MerToibl onpeiesieHns] BOCCTAHOBUTEIIEH C Konnykromerpruueckue
MPUMEHEHUEM THTPaHTA-OKHCIUTEINS PenyxkTomerpuyeckue
Ha3bIBAIOT OxcuauMeTprUuecKre

IToTenumomerpuyeckue

19. DOKBUBAJICHTHAS Macca IepMaHraHaTa Kajus MoumnsipHoit Mmacce M

npu M/2
OKHCIIUTEIBHOBOCCTAHOBUTEIIEHOM M/5
TUTPOBAHUM B KUCIOH cpejie paBHA M/3
20. Ha tutpoBanne anukBoTh KuciaoTel 00beMoM | 0,1 H.
10 M u3pacxonoBanu 5 mi 0,1 H. pacTBOpa 0,5 n.
menoyu. KakoBa KoHIIEHTpaIus pacTBopa 0,05 u.
KHACIOTHI? 0,02 .

Bapuanr 3

1. YTO MpOU30MIET C BEIUYUHON paCTBOPUMOCTH | Y BEIUUUTCS
IIpU POCTE TEMIIEPATYPBI, €CIIU TEIUIOBOI YMeHbIINTCS
3¢ GeKT pacTBOPEHUS IK30TEPMUIECKUI? He n3menures

OT0 HallO CUUTATh

2. Ot Kakoro napamerpa 3aBUCHUT BEIWIMHA [IpucyTcTBHS OTHOMMEHHOTO HOHA
MIPOM3BEIEHUS pACTBOPHUMOCTH? TemmepaTypsr

pH
Karanuzaropa

3. I'pynnoBeiM pearenroM Il aHanuTHYECKON Her rpynnosoro pearenra

TPYHIIBI SBISIETCS H2504
NH40H
HCI

4, Kartnons! kanbius u 6apus MoxxHo pazfaenuts | Llemoun

neficTBrueM KonuentpupoBanHoro amMmmuaka
2 H. CONSHOW KHUCIOTHI
2 H. CEpHOM KUCITOTHI

5. Becosas ¢opma nomxHa oTBeUaTh I'unponmzyeMocTsb

clleAyIomeMy TpeOoBaHUIO Jletyuectb
OrnpeeneHHbI XUMUYECKUN COCTaB
OKHCIIEMOCTh KUCIIOPOIOM BO3yXa




6. Kakoe u3 coequnenmii siisiercst ocaxaaemon | FeO
(hopMmoii ipu aHanm3e xeneza? Fe203
Fe304
Fe(OH)3
No
o/a Bompoc BapuanTsl oTBeTa
7. Kakoe u3 BeriecTs B Buzie ¢1ab0ro pacTBopa HCI
MIPUMEHSIOT IIPH IIPOMBIBAHUN OCAIKa H20
Fe(OH)3? NHA4CI
NH40H
8. BecoBas ¢opma gomKHa 0TBE4ATh I'uaponuzyemoctsb
ClIeyoIeMy TpeOOBaHHIO Jleryuecth
OrnpeneneHHbli XUMUYECKUN COCTAB
OKHCIIEMOCTh KUCIOPOIOM BO3yXa
9. Kak nmpaktudecku pukcupyercst Touka [lo  w3MeHeHHWIO  OKpacKu
SKBUBAJIIEHTHOCTH B KHCJIOTHO-OCHOBHOM KHCJIOTHO-
TUTPOBAHUU? OCHOBHOT'O MH/IUKATOPa .
[Ipu momormu GropeTku
ITo 3HaYeHUI0 KOHUEHTPALUU
TUTpaHTa
ITo 06beMy aTMKBOTEI
10. UTo 13 mepevnciieHHOTO He OTHOCHTCS K KucnoTHo-ocHOBHOE TUTpOBaHHE
TUTPUMETPUUYECKOMY aHATU3Y? OnTHueckoe TUTPOBaHUE
KommnnekconomeTrpust
HNonomerpus
11. YT0 Takoe )KEeCTKOCTb BOILI? CoxepsxaHue coyiel KabLus U
Maraus
Copep:xaHue coseil Kaausi 1 HaTpus
ConeprxkaHue coyiel Kaus U MarHus
CoxnepsxaHue coyiel Kajblus U
HATpUS
12. OKBHUBAJICHTHAs Macca IepMaHraHaTa Kajus MomnsipHoii macce M
npu M/3
OKHCITUTEIbHOBOCCTAHOBUTEILHOM M/4
TUTPOBAHUH B KUCIIOH cpejie paBHA M/5
13. Kak onpenensior Touky skBHBaneHTHOCTH Ipu | 1o mosiBineHuo po3oBoro
MepMaHraHATOMETPUIECKOM TUTPOBaHUH? OKpAIllUBaHHS .
[lo n3meHeHuto okpacku
METHIIOBOTOOPAHKEBOTO
[To n3MeHeHnIo OKpacku Kpaxmana
IIpu nomomu pH-metpa
14. Kaxkoit unnukatop HCHOJIB3YETCS TIpU Mypexcung
OTIPEIETICHUH KECTKOCTH BOBI? Oenondranenn

[lepmanranar xanus
Opuoxpom




15. B KOMIUIEKCOHOMETPHUIECKOM TUTPOBAHHUH B KMnO4
Ka4eCTBE TUTPAHTA UCTIOJB3YIOT PACTBOP Tpunona b
NaOH
Na25203
16. Jnist onpeaenieHnst KOHIAa TATPOBAHUS MeTtuiopanx
Na2CO3+HCI npuroaeH Oenondrancun
Jlakmyc
Mypexkcug
No
/1 Bompoc Bapuants! oTBeTa
17. OnpenereHue coaepskanus ioaa BO3MOXKHO Na2S203
CJICAYIOIINM TUTPAHTOM KMnO4
K2Cr207
NH4V03
18. ConeprkaHve KaTHOHOB MEIH denondranenn
TPUJIOHOMETPUIESCKUM METOJIOM TUTpoBaHus B | Kpaxman
aMMHAYHOU CpeJie ONPEHENSIOT C Mypekcun
MIpUMEHEHUEM MHIUKaTopa Opuoxpom
19. Mertoap! onpeeieHust OKUCTUTENEH ¢ Konnykromerpruueckue
MPUMEHEHUEM TUTPAHTA-BOCCTAHOBUTEIS PenykromeTpuueckue
Ha3bIBAIOT OKCHUIUMETPUUYECKHE
IToTenumomerpuyeckue
20. OKBUBAJIEHTHAs Macca xkenesa (2+) npu M/2
OKHCIIMTEbHO-BOCCTAHOBUTEIBHOM M/3
TUTPOBAHUU PaBHA M/4

Momnsproit macce M

7. CucreMa OLleHHUBAHHS IUIAHUPYEMBbIX Pe3y/IbTaToB 00y4eHHs

®dopma KOHTPOJIS 3a oqHy paboty
Munum. Makec. Bcero
0aioB 0asIoB
Texkynui KOHTPOJIb:
- onpoc 5 bannos 10 6annos 50 bannos
- yuacmue 8 OUCKYCCUU HA CeMUHape S bannos 10 6annos 10 6annos
- 10020MOBKA Npe3eHmayuu 5 bannos 10 6annos 10 6annos
- camocmosmenvHas paboma 5 bannos 10 6annos 10 6annos
[Ipomexxyrounast artecrauus (Tecmuposarue) 10 b6annos 20 6annos 20 bannos
Hroro 3a cemectp 100 b6annoe

HpI/IMepHaﬂ IIKaJ1a O CHUBAaHUA 3HAHUH B TECTOBOM (bopMe

Kosnn4yecTBo NpaBuIbLHBIX 0TBETOB, Y% Ounenka
0-49 He 3auteno
50-65 3auteHo
66-85 3aureHo
86-100 3auteHo




8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAIMOHHOE o0ecredyeHue TN CIUTIIUHbI
8.1 OcHoBHas uTEpaTypa
1. Bepmuaun B.M. Anamutnyeckas xumusa. YueOnwk / B.M. Bepmmuun, W.B. Bmacosa, N.A.

Huxudoposa. CII6.: «Jlaaby». 2017. 428 ¢

2. Bnacoa E.I'. AHanuTHueckas XUMUS: XUMHYECKHE METOAbl aHanm3a. YueOHuk / E.I.
Bnacoa, A.®. Xykos, U.®D. Komnocora, K.A. Komaposa; moa pen. Ilerpyxuna O.M.,
Ky3nemoroit  JI.Lb. M.: «bHMHOM. JlaGoparopus  3Hanmii». 2017. 467 c.
https://e.lanbook.com/book/97407

3. MoBuan H.U. Ananutnyeckas xumus. YueOHuk / Mouan H.W., Pomanosa P.I"., 'opOyHoBa
T.C. u np. M.: <MHOPA-M». 2016. 394 c. http://znanium.com/bookread2.php/book/770791

8.2 JlomosiHMTEBbHAS JIUTEPATypa

1. BacunbeB B.II. Ananutuueckass XUMus, 4acTh 1: rpaBUMETPUUECKUNA U TUTPUMETPUUYECKUI
METOAbl aHalIM3a. YUeOHHUK JJIi XUMHKO-TEXHOJOTHMYECKUX CHelHanbHOCTed BYy30B. M.:
«Bpiciias mkosa». 1989. 320 c.

2. Bacunbes B.I1. Ananutnyeckas XHUMUs, 4aCTb 2: Q)HSHKO'XHMH‘IGCKI/IG MCTOJAbI aHaJIM3a.

2. YueOHUK JI1 XMMHUKO-TEXHOJIOTHYECKUX CIELHaIbHOCTEH By30B. M.: «Bblcmias mikosiay.
1989. 384c.

3. 3onotoB }0.A. BBereHrne B aHATUTHUECKYIO XMMHIO. YdyeOHoe mocobue. M.: «BMHOM.
JIaGoparopus 3HaHMi». 2016. 266 c.

8.3 IMporpammMHoOe oGecrieueHHe

1. Windows 10 Pro;

2. WinRAR,;

3. Microsoft Office Professional Plus 2013;
4.Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;

6.Visual Studio Professional 2015;

7.Adobe Acrobat Pro DC,;

8.ABBYY FineReader 12;

9.ABBYY PDF Transformer+,

10. ABBYY FlexiCapture 11;

11. TIporpammHoe obecnieueHne «interTESSy;
12. CnpaBouHo-tipaBoBas cucrema «Koncynprant [Lnrocy, Bepcust «akcnepT»;
13. 1O Kaspersky Endpoint Security;

14. «Antunnaruar.BY3» (unTepHer - Bepcus);
15. «AHTHIUIarNaT - UHTEPHET.

8.4 Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI
COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOT Uil
1. Dnexrponnslii iepuoanueckuii cipaBounuk «Crucrema TAPAHT»; www.garant.ru

2. Crpagouno-niouckosas cucrema Koncynsrant [Tiroc; www.consultant.ru/


https://e.lanbook.com/book/97670
http://www.studmed.ru/vasilev-vp-analiticheskaya-himiya-chast1_e1c11c22c03.html
http://www.studmed.ru/vasilev-vp-analiticheskaya-himiya-chast1_e1c11c22c03.html

3. DieKTpOHHO-0MOIMOTEUHas crucTeMa «JIaHby;
4. DeKTpOHHO-OMOIMOTEYHAS CUCTEMA «ZNanium.comy;
5. DIeKTPOHHO-OMOIMOTEYHAsT CUCTEMA «YHUBEPCHUTETCKAS OuOIMOTeKa  OHJIANHY;

6. DieKTpOHHO-0MOIMOTEYHAs CUCTEMA «BUOTMOKOMILIEKTATODY;
http://www.bibliocomplectator.ru 7. DmekTpoHHO-0MOMMOTeUHAas cucTeMa «9bC
FOPAUT»

8. Tepmuueckue KOHCTaHTEI BEILIECTB. OnekTpoHHas 0aza  JTaHHBIX.

9. Hayunas snextponnas oubianoreka ScienceDirect:
10. Hayunas snextponnast 6uoimmoreka «eLIBRARY »:

9. ObecneueHne 00pa3oBaTEILHOTO MPoOLECCa JJIS JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
30POBbSI H HHBAJIH/I0B

Y4eOHbIe B y9eOHO-METOAMUECKAE MATEPHUATIBI ISl CAMOCTOSATEIHLHOW PaObOThI 00YJArOIIUXCS U3
YKClia HHBAJIKMIOB U JIMII ¢ OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3) npenocraBisioTcs B
¢dbopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSAM UX 30POBbS M BOCHIPUATHS UH(OPMAIIHH:

JI71s1 CIIenbIX ¥ CIIa0OBUASIIMX

- Jekiuu Oo(QOPMIIIOTCS B BHAC JJIGKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C IOMOIIBIO
KOMITBIOTEPA CO CIICIMATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- IMCbMCHHBIC 3aJIaHUs BBITIOJIHAIOTCA Ha KOMIIBIOTCPE CO CIICHUAIN3UPOBAHHBIM ITPOTrpaMMHBIM
00eCIeYeHUEeM, UK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs MHAMBUAYAIbHOE PAaBHOMEpPHOE ocBelieHue He Mmenee 300 JroKc;

- Ui BBIMOJHEHUS 3aJaHUsl TPU HEOOXOAUMOCTH MPEIOCTABISACTCS YBEIUUYHBAIOIICE
YCTPONCTBO; BO3MOXKHO TaK)KE€ MCIIOJIb30BAaHHE COOCTBEHHBIX YBEIIMYHBAIOIINX YCTPOICTB;

- MUCHbMEHHBIC 3aJ]aHNs O(POPMIIIIOTCS YBETMIEHHBIM MIPUPTOM;

- 9K3aMCH M 3a4€T MPOBOAATCSA B YCTHOH (hOpMe WIIM BBIMOJHSIOTCS B MUCBbMEHHOW (popme Ha
KOMITbIOTEPE.

JIist TIyXHX ¥ c1a00CTbIIIAIIHX

- Jekiuu  oQOpMIIIOTCS B BHJE OJEKTPOHHOTO JIOKYMEHTa, JHOO MPEeaoCTaBISIeTCS
3BYKOYCHJIMBAIOIIAs anmnapaTypa WHAUBHYATbHOTO MOJIb30BaHMS,

- IMCbMCHHBIC 3aJIaHUS BBIIIOJIHAIOTCA Ha KOMIIBIOTEPC B MUCHEMEHHOU (bopMe;

- 9K3aMEH U 3a4€T MPOBOJIATCS B MUCbMEHHOU (hopMe Ha KOMITBIOTEPE; BO3MOXKHO MTPOBEACHUE B
(dhopme TecTUpOBaHUS.

J1J1st JTUIL ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO ammapara:

- Jekiuu oQOPMIIIOTCS B BHJAE JJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C TOMOIIBIO
KOMIIbIOTEpA CO CIEIMATU3NPOBAHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IMCbMCHHBIC 3aJIaHUs BBITTIOJIHAIOTCA Ha KOMIIBIOTECPE CO CIICHUAIN3NPOBAHHBIM ITPOTrpaMMHBIM
obecrneucHUEM;

- DK3aMe€H U 3a4€T MPOBOJSATCS B YCTHOM (pOpMe WIIM BBIMOJIHAIOTCS B MUCBMEHHOW Qopme Ha
KOMITbIOTEPE.

[Tpu HE0OXOIMMOCTH TpelyCMaTPUBAETCS YBETUYEHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Iporenypa mpoBeACHUs MPOMEKYTOUHOW aTTECTAIlMK il O0YYarOIUXCsl yCTAaHABIUBACTCS C
y4€TOM HUX HHIUBUIYaJbHBIX TNCUX0pu3nyeckux ocobeHHocTer. [IpoMexyrouHas arrecTarus
MOJKET MPOBOJIUTHLCS B HECKOJIBKO JTArOB.

[Ipu mnpoBeneHHMH MpOIEAYypbl OLEHUBAHUS pE3YyJIbTaTOB OOYYEHMsI MpeaycMaTpuBaeTCs
UCIIOJIb30BAHNE TEXHHUUECKUX CPECTB, HEOOXOAUMBIX B CBSI3U C MHIUBUAYATIbHBIMH OCOOCHHOCTSIMHU
oOyyaromuxcs. OTH CpeACTBA MOTYT ObITh MPEAOCTaBICHbl YHUBEPCUTETOM, WJIM MOTYT
MCIIOJIb30BATHCSI COOCTBEHHBIC TEXHHUUECKUE CPEIICTBA.

[TpoBenenue mporeaypbl OlEHUBAHUS PE3YyIbTaTOB OOYYEHHUS JOIMYCKAETCS ¢ MCIOIb30BAHUEM
JMCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.


http://www.chem.msu.su/cgi-bin/tkv.pl
http://www.chem.msu.su/cgi-bin/tkv.pl
http://www.chem.msu.su/cgi-bin/tkv.pl
http://www.chem.msu.su/cgi-bin/tkv.pl
https://elibrary.ru/
https://elibrary.ru/

ObecneunBaeTcss AOCTYN K HHGOPMAIMOHHBIM U OubnmorpaduyeckuM pecypcam B CETH
WuTtepHeT A kaxaoro odydaronierocsi B popmax, aJanTHPOBAaHHBIX K OTPAaHUYEHHSM HX 30POBBS
Y BOCIIPUATHUS HH(DOpMAITUK:

Jnst cnensix U cnaboBHISIINX

- B ICYaTHON (pOpME yBETUUEHHBIM HIPHUPTOM;

- B )OpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

Jns rioyxux u cnabocipIanix:

- B Ie4aTHOU (opMme;

- B )OpMe 3IEKTPOHHOTO JJOKYMEHTA.

Jiist o0yqaromuxcs ¢ HapyIIeHUsIMU ONIOPHO-/ABUTaTeIbHOTO arnmapara:

- B Ie4aTHou opme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

Y4eOHble ayIUTOPHHM IS BCEX BHUJOB KOHTAKTHOM M CaMOCTOATENBHOM palbOoThI, HaydHas
OuOMMOTeKa W HHBIC TOMEMICHUS Ui OOYYeHHs OCHAIIEHBI CIICIHAIbHBIM O00OpYIOBAaHHEM U
Y4eOHBIMH MECTaMU C TEXHUYECKHUMHU CPEACTBAMHU O0YUCHUSI:

Jnst cnensix U crabOBUISIIHX

IUISL TITYXWX U CIa0OCITBIIAIINX

- aBTOMAaTH3MPOBAaHHBIM pa0OYMM MECTOM Uil JIIOJIEH C HapylmleHHeM ciyXa |
C1a00CIIBIIIAIINX

- aKyCTHYECKHI YCHIIUTENb U KOJOHKH;

st o0ygaromuxcs ¢ HapyIICeHUSIMU ONIOPHO-ABUTATEIBHOTO arapara:

- IepeIBMXKHBIMU, PEryJIMPYEMBIMHU dproHoMudeckumu napramu CU-1;

- KOMIIBIOTEPHON TEXHUKOHN CO CIIEUAIBHBIM IPOTPAMMHBIM 00ECTICYCHHEM.

10. MaTepuaJIbHO-TeXHHYECKOE o0ecTieYyeHre TUCHUILIMHBI BKIIOYAeT:
1) bBubnuoreunsiii poug PI'BOY BO «CaxI'Vy;

2) MynbTHMeaniiHOE 000pyI0BAaHKE JIJIsl YTCHHS JICKIUH-ITPEe3eHTALNII;
3) TexHoJOrMUECKOE ¥ KOMITBIOTEPHOE BUPTYaIIbHOE 000PY/I0BAHHUE;
4) TlakeT NpUKIAJHBIX 00YUYAOLIUX HPOrPaMM;

[Tpy moAroTOBKE K MPAKTHUECKUM 3aHATUAM U CAMOCTOSITENIbHON paboTe MOXKHO UCIIOJIb30BaTh
KOMIIBIOTEPHBIE KJIACCHI CO CTaHAAPTHBIM MPOTrPaMMHBIM 00€CIIEUEHUEM.

JlexuvoHHBIE 3aHATHS JAOJKHBI NMPOXOAWTH B MYJIBTHUMEIWWHOW ayIWTOPUHM, OCHAILEHHON
KOMITBIOTEPOM M TNPOEKTOPOM. JIEKIMHU 3KeIaTelpHO CONPOBOXKIATh INPE3ECHTALUEH, COIEpKalIeH
TEOPETUYECKUI WILTFOCTPATUBHBIA MaTepUal.

[Tpe3eHTanust noykHA OBITH MOCTPOEHA IO CIEAYIOIIEMY IPUHIUILY: TeMa, Ledb, 3aJadyu
JIEKIIH, KPAaTKOE COJEP KAHUE TPEIbIAYIIEH JIEKIUN, TEOPETUYECKUI MaTEpHUaIl, UTOTH JIEKIIUOHHOTO
3aHATUS, 0003HAUEHBI BOMPOCHI M 3aJaHUS JJIS CaMOCTOSTEIBHOTO M3YYEHHUs, TeMa CIeIyIolIei
JIEKIIUH.

JlaGopaTopHbIii MPaKTUKyM BBIIOJHSIOT B KOMIUIEKCHOW Y4eOHOH JsiabopaTopuu), OCHAIlCHHOW

o0OpyOBaHHEM, pEaKTUBAaMU W J1A0OPAaTOPHBIMH YCTAaHOBKAMH, HEOOXOJUMBIMU IS  BBITIOJTHEHUS
J1a00PaTOPHBIX paboT



