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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- TeopeTuyeckas U MpakTuyeckas MoJAroTOBKa CTYAEHTOB IO BOIIpocaM BrIOOpa
METOJIa aHAJIM3a U €ro MPaKTHUYECKOTr0 OCYIIECTBICHUS ISl MOMy4yeHus: HHPOpMaIuH O
KaueCTBEHHOM U KOJIMYECTBEHHOM COCTaBE TOTO UM MHOT'O 00BEKTa MPU PEeLICHUN
BBIITYCKHUKOM 3a/1a4 Oynyiien npodeccnoHanbHOM e TeNbHOCTH;

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnuninna AHanuTu4eckast XuMusi U GU3NKO-XUMUYECKUE METObI aHAJIU3a BXOAUT
B 00s13aTeNIbHYIO YaCTh Y4E€OHOr0 I1aHa 00pa3oBaTeNbHOM MPOrpaMMBI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

OO0mias 1 HeOpraHuvecKas XuMust

MaremaTuka

®dusuka

3uanus (yMEHUs, BIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

W3Brieuenne 1 nepepaboTka XUMHYECKUX IMPOJTYKTOB KOKCOBAHHUSI

TeopeTnueckre OCHOBbI XUMUYECKOW TEXHOJIOTHH TOIUIMBA U YTIIEPOTHBIX
MaTepuasoB

XuMHYecKasi TEXHOJIOTHS TOIUIMBA U YTIIEPOJHBIX MaTepUAIOB

VY4eOHas - HAy9HO-HUCCIIe0BaTEIbCKast padoTa (TIoydyeHUE IIEPBUIHBIX HABBIKOB
HAy4YHO-HCCIIEI0BATENIbCKON pabOThI)

Ouznyeckas XUMHUS

Oprannueckasi XUMHS

Konnounnnas xumus

OO0mias xuMu4ecKasi TEXHOJIOTUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYJIS) «AHAIUTHYECKas XUMUA U U3UKO-
XUMHAYECKHE METObI aHAIN3a» 00yJaroIuiics JODKEH 00J1aAaTh CleAYOIUMU
KOMIIETEHIUSIMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-2 CrniocobeH ucnonp30BaTh MaTeMaTUYeCcKue, Pu3ndeckue, PU3nKo-XuMUIECKue,
XUMHUYECKHE METOJIBI JUIsl pEIIeHUs 3a/1a4 MPodecCHOHANTBHON AeITeTbHOCTH

OIIK-2.1 Hcnonb3yer MatemaTuyeckue, Gpuzndeckue, (QpU3NKO-XMMHYECKHE,
XUMHUYECKHE METOBI ISl peIlieH s 3a/1a4 PO eCcCHOHATBLHON
JeSITeIbHOCTH

OIIK-2.2 Bribupaer marematnueckue, puznyeckue, (U3NKO-XUMHUECKUE,
XUMHUYECKHE METOBI IS peIieH s 3a/1a4 MpodecCuOHaTbHON
JeSITeIbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 144,7 akas. yacos:
—aynurtopHas — 141 akaj. yacos;
— BHeayauTopHas — 3,7 akKaJl. 4acoB;

— camocTosTenbHas pabora — 107,3 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTaLMU - 3a4€T, 3a4ET C OLIEHKOU

AynuropHas % o
o KOHTaKTHas paboTa E z ®dopma Tekyero
= . o X Bu KOH ST
Paznen/ Tema 3 (B axan. uacax) 82 I . OHTPOI Kon
g 3 © | caMOCTOSITENBHON |  yCIEeBAEMOCTH U
JHCHIHILIAHBI 5 g = . KOMIIETEHIIHH
O g g paboThI TIPOMEKYTOYHOM
Tex. J;:g- HS:;:T- § % aTTeCcTallui
1. 1. AHanuTH4ecKas XUMHS
[Toaroroska Co—
BBITTOJTHEHHIO U .
1.1 KauecTBeHHBIH aHAIN3 4 6 10 craue naGopatopHoit OlIK-2.2,
naGopaTopHoi paboThI OIlK-2.1
3auer
paboTHhL,
IToaroroBka k
o Brictynnenue Ha
nabopatopHoi pa- coMUMADC. Claua
1.2 T'paBumeTpuyeckuit 4 4 13 00Te, CeMHHApY 1a6o ET(; lfoﬁ OIIK-2.2,
aHanm3 (KOJTIOKBHYMY), patop OIlK-2.1
BeinoaHenue J1/3 pabotet, JI/3 Nel
Nol 3auer
1.3 Turpumerpuueckuii
R P IlogroroBka Kk
aHaJn3. o BricTynnenue Ha
nabopatopHoi pa-
Kucnorno-ocHoBHoOE GoTe. CoMuHA ceMHHape, caadya OTK-2.2
TUTPOBaHNE 14 7 17 > Py 1a00paTOPHBIX )
2 (KONJIOKBUYMY), OIIK-2.1
OKHCTUTENHHO- pa6or, JI/3
BBITTOJTHEHHE 3
BOCCTAHOBUTEIHLHOE TU3Ne2.3 ayer
TUTPOBaHUE
obeceroBaHUe
1.4 Cratuctruueckas IToaroroBka x CBHHOJI;HGHHG ’ OIK-2.2
00paboTKa pe3yJbTaToOB 4 3,1 IIPAKTHYECKOM . i
aﬂsnma pesy. p SAHSITHIO y pacyeTHBIX 3aJaHui OIlK-2.1
' 3a4eT
IToaroroBka k
N . BeicTynnenne Ha
1.5 1.3. TurpumeTprudeckuit nabopatopHOit CoMINADG. Caaua
aHaJu3. pabore, ceMUHapy pe, ¢t OIIK-2.2,
4 10,1 71a00paTOPHBIX
Kowmrnexkconomerpuaeckoe (KOJJIOKBUYMY), abor, JI/3 Ned OIlK-2.1
TUTPOBaHHE BEIIOJIHEHHE p > -
TU3Ned 3a4eT
Pemenue 3amau,

1.6 TurpumMeTprdecKuii MOATOTOBKA K T1K-2.1,
p P 3 6 5 11,1 A Komnokeuym, J1/3 0
aHanu3 CEMUHapy OIIK-2.2

(KOJIIOKBHYMY),




BBITIOJTHCHUC JTOM.

3aaHus
HWroro no pazaeny 30 23 5 64,3
2. 2. Du3nKo-XUMHYECKHE
METO/IbI aHAJIN3A.
2.1 Beenenue. 4 2 MI;IiZ;;ZI;IgB KOHCHZI;;OZCTHHH OIIK-2.2,
Knaccugukanms MeTomnoB . . OIlK-2.1
JICKIIUi 3a4eT ¢ OLEHKOMH
2.2 DAEKTpOXUMHUIECKHE 14 OIK-2.2
METO/IbI aHAJIH3a
[loaroroBka k
KOJJIOKBUYMY.
Brimonnenue
J/3
Ne5
CamocrosTensHoe
n3ydeHue TeM BricTynnenue Ha
TEOPETHYECKOTO | ceMHHape, 3aiuTa
Kypca (HarnucaHue 11a00paTOPHBIX
2.3 DIeKTpOXUMHYECKUE 16 6 16 KOHCIIEKTa, pabor, moxna OIIK-2.1,
METO/BI aHAIN3a. pedeparta, HOJTOTOBIIEHHON OIIK-2.2
MOJITOTOBKA TeMbl pedepara,
MIPE3CHTAIINH, /3
MOATOTOBKA K 3a4eT ¢ OIEHKOU
KOJUTOKBUYMY).
Nzyuenue
METOJUK
BBITIOJTHEHUS
11ab0paTOPHBIX
pabor
[ToaroroBka k
KOJUIOKBHYMY.
Brinmonnenue
3 BricTynnenue Ha
Ne5 ceMuHape, 3alura
CamocrosiTensHoe TaBopaTOpPHBIX
2.4 CeKTpOCKOIUYECKHE 14 12 5 15 H3YICHUC TEM paboT, TOKIaz OIIK-2.2,
METO/IbI aHAIU3a TCOPETUHCCKOTO | o nroTOBNIEHHON OIIK-2.1
Kypca (Hanmca- TeMmul pedepara,
HHE KOHCIIEKTa, V3
pedepara, not- 3a4€T ¢ OLEHKOM
rOTOBKa
Npe3eHTALUH,
MOATOTOBKA K
roannaroua e
CamocTosTenbHOe
n3y4YeHUe
yueOHOIt n
HayHon Koncnexr.
2.5 Mertozp! pa3aeneHus u TTHTCPATYPBL. BeicTynnenue Ha OIIK-2.2,
KOHIICHTPUPOBAHUS 8 2 2 10 Tonroroska CEMHUHape. OIIK-2.1
pegepara 3a4eT C OL[EHKOM
(npesenTranun),
JOKJIaa,
MOATOTOBKA K
ompocy
Hroro no paszpeny 40 30 13 43
HWroro 3a cemectp 36 36 18 52,1 320
Hroro no aucumruinie 70 53 18 107,3 3HCT, 329CT €

OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[TpoexTrpoBaHne 00YUEHHUSI CTPOUTCS] HA OCHOBE CIICAYIOUIMX TPUHIIUIIOB:

- OOyueHHe Ha OCHOBE MHTETPAIMU C HAYKOH M MMPOU3BOACTBOM.

- IIpodeccronanbHO-TBOpUECKask HAPABICHHOCTh O0YUYCHUSI.

- OpueHTHPOBAaHHOCTH OOYYEHHS Ha JINYHOCTD.

- OpueHTHPOBAHHOCTH OOYUEHUS HA PA3BUTHE OMBITA CaMOOOpa30BaTEILHON
NEeSTENIbHO-CTU OYAYLIETO CHelMAIUCTa.

Jlis nocTrkeHs MIIAHUPYEMBIX pPe3yIbTaToB O0yU€HUs, B IUCLUIIIMHE
«AHaIUTHYECKAs! XUMUS U (PU3UKO-XUMHUUECKUE METO bl aHATTN3a» UCTIONB3YIOTCS
pa3nuyHbIe 00pa30BaTEIbHbBIC TEXHOIOTHH:

1. TpaguumonHsle 00pa3oBaTeIbHBIC TEXHOIOTUU: HH(POPMAITMOHHAS JICKIHS,
nabopaTopHbIE 3aHATHSI.

2. NadopmManinoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:
nexuus-pu3yanuzanus. [Ipaktuueckoe 3ausaTHE B (hOpME MPE3CHTAUH — TPEICTABICHUE
Pe3yJIbTATOB € UCIOJIB30BAHUEM CHEIMATU3UPOBAHHBIX IPOTPAMMHBIX CpEl.

3. IndopmMaimoHHO-pa3BUBaIOIIME TEXHOJIOIUHU, HAIIPABJICHHbIE Ha
¢dbopMHpoBaHUE CHC-TEMbI 3HAHUH, 3alIOMUHAHUE U CBOOOIHOE onepupoBanue umu. [lpu
CaMOCTOSITEJIbHOM U3y4ye-HUHU JINTEPaTypbl IPUMEHEHUE COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUH JUIsl CAMOCTOSA-TENILHOTO MOMOJIHEHUS 3HaHUH, BKIIIOYasl UCIIOIb30BaHUE
TEXHUYECKHUX U IEKTPOHHBIX CPEICTB UH(OPMALIHH.

4. JleaTenbHOCTHbIE IPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTHH, HAlpaBJICHHbIE
Ha (GOpPMHUPOBaHUE CUCTEMBI TPO(HECCHOHAIBHBIX MPAKTUUECKUX YMEHUI MpH pa3dope
KOHKPETHBIX CUTYaI1il, OCHOBaHHBIX Ha IPAKTUYECKUX NPUMeEpax, 00ecreqnBatOIINX
BO3MOKHOCTh KQU€CTBEHHO BBIIOIHATH NPOPECCUOHATBHYIO 1€ TEIbHOCTb.

5. Pa3BuBatomue npo0aeMHO-OpUEeHTUPOBAHHBIE TEXHOJIOIMH, HAIIPaBJICHHbIE HA
(opMH-pOBaHUE U PA3BUTHE MPOOIEMHOTO MBILUIEHUS, MBICIUTEIbHON aKTUBHOCTH,
CIOCOOHOCTH BHU-AETh M (POPMYTUpPOBATh MPOOIEMBI, BHIOUPATh CLIOCOOBI U CPEICTBA JUISl X
peLIeHus.

6. VIHTepaKTUBHbIE TEXHOJOTHH: KOJJIEKTUBHOE 00CYKIEHHE KaKOTr0-ITn00
CIIOPHOTO BOIpOca, Ipo0iIeMbl, BbIsIBIEHHNE MHEHHI B rpymne. V3noxenue npodiaem u ux
COBMECTHOE pEIICHHUE.

7. JINUHOCTHO-OPHUEHTHPOBAHHBIE TEXHOJIOTMH 00yUYeHUs, 00ECTIEYHBAIOIUE B
X07Ie yueOHOT0 Mpolecca y4eT pa3InyHbIX CIOCOOHOCTEH 00yuaeMbIX, CO3/1aHIE
HEOOXOAUMBIX YC-IOBUH JJISl pa3BUTHUS MX UHIUBUAYAIbHBIX CIOCOOHOCTEH, pa3BUTHE
aKTUBHOCTH JJMYHOCTH B y4€OHOM Mpolecce. JINUHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHH
00y4YeHHs pean3yloTCs B pe-3yJIbTaTe MHIUBUAYAIbHOTO OOIIEHUS NPENoAaBaTelis u
CTY/IEHTA, IIPU BBIMOJIHEHUH U 3aIIUTE JaOOPaTOPHBIX padOT, HA KOHCYJIbTAIUIX.

B xozxe auanoroBoro o0y4eHus CTyI€HThI Y4aTcsi KpUTUYECKH MBICIUTD, peIIaTh
CJIO’KHBIE TIPOOJIEMbI Ha OCHOBE aHalIM3a OOCTOSTENBCTB U COOTBETCTBYIONIEH HH(OpMAIIH,
B3BEILIUBATh ATbTEPHATUBHBIC MHEHUS, IPUHUMATh NTPOyMaHHbIE PEIICHHs], y4aCTBOBATh B
JMCKYCCHSIX, 00maThbes. [l 9TOro Ha 3aHATUSAX OPraHU3YIOTCS IpyInoBas paboTa, padoTa ¢
JOKYMEHTaMH U PAa3IMYHbIMA UCTOYHUKAMU HH(DOPMAIIH.

Peanuzanus Takoro mojxo/1a OCyIIeCTBISETCS CIEAYIOIIMM 00pa3oM:

1. Pactipenienenue TeM peeparoB ¢ y4ETOM MOXKETAHUN CTYAEHTOB, TEMATUKH UX
Hay4-HbIX HHTEPECOB U T.II.

2. IloaroroBka cTyaeHTaMu (POpPMbI OTYETHOCTH CAaMOCTOSITENIbHON paboThI (pedepart-
MIPE3CHTAINsI, OTUYET MO BHITIOJIHEHHON J1a00paTOpHOIl padoTe).

3. O6cyxneHre NoAr0TOBJIEHHOTO OTYETa Mo JabopaTopHO paboTe B pekuMe
JUCKYCCHUHU C 3JIEMEHTaMH KOJIJIEKTUBHOTO PEIICHUs TBOPUYECKUX 3a/1a4.

JI1s1 OLIeHKM 3HaHWI PEKOMEHIyeTCsl UCII0JIB30BAaTh PEUTUHTOBYIO CUCTEMY, KOTOpast
o0ecrneuynBaeT AMArHOCTUKY JOCTHKEHHSI 00ydaeMbIM 3aJJaHHOTO YPOBHSI KOMIIETEHTHOCTH
Ha Ka)kJIOM 3Tale TEeKyILEero, IPOMeXyTOYHOI0 U pyOeKHOI0, UTOrOBOro KOHTpoJs. Llensb



CTy/IeHTa — HabpaTh MaKCUMaJIbHOE YUCIo OayuioB. B urore, B KoHIlE cemecTpa, CTYACHTHI,
HabpaBIue cyMMapHbIil pedTHHT 50% Momy4aroT 3a4eT 1Mo JUCIUILUIHHE.

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencrapieHo B mpuiokeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCIUIIUHBI

a) OcHoBHAas JUTEpaTypa:

1. Ananmutnueckas xumus : yaeOnuk / H.M. Mouan, P.I'. Pomanosa, T.C. ['opObyHoBa

[u ap.]. — Mocksa : UHD®PA-M, 2023. — 394 c. — (Bricmiee oOpa3oBaHue:
bakanaspwuar).

— DOI 10.12737/12562. - ISBN 978-5-16-009311-6. - Tekct : anekTponHbIii. - URL:

https://znanium.com/catalog/product/1913234 . — Pexum

JIOCTYTIA: 110 TOATHCKE.

2. Hukurtuna, H. I'.  AHanutuueckas Xumus 1 pU3NKO-XUMUYECKHUE METO/IbI
aHanM3a : yueOHUK U npakTukyM ais By3oB / H. I'. Hukutuna, A. I'. Bopucos, T. U.
XaxanuHa ; o penakuuei H. I'. Hukutunoit. — 4-e usn., nepepad. u gon. — MockBa :
WznarensctBo FOpaiit, 2020. — 394 ¢. — (Briciee oopazoBanue). — ISBN 978-5-534-
00427-4. — Texkcr : anektponnsblii // Obpa3oBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/449690

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. KpreuioBa, C. A. Ananutudeckas xuMus. KonndecTBeHHbIE METOABI XMMUUYECKOTO
aHanu3a : yueOHoe mocobue / C. A. Kpbuiosa, 3. . Kocruna, U. B. ITonypko ; MI'TV. - [2-¢
U3J., MOATOT. 1o ned. u3a. 2017 r.]. - Marauroropek : MI'TY, 2018. - 1 anexkTpoH. onr. Auck
(CD-ROM). - 3ara. ¢ tuty:n. akpaHna. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2020 - MakpooObekT. - Teker :
3JIeKTPOHHBIN. - CBefieHus AocTynHbI Takke Ha CD-ROM

2. KpsutoBa, C. A. KucioTHO-OCHOBHOE TUTPOBAaHHE B BOJIHBIX pAaCTBOPAX : yueOHOe
nocodue / C. A. Kpbutosa, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - [2-¢ u3a., MOATOT. 1O
ned. uza. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). -
3aru. ¢ Tu-TyI. 9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1652 - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBefeHus goctynHsl Takxke Ha CD-ROM.

3. Kprnosa, C. A. IIpakTnueckoe pyKOBOJCTBO 110 AHATUTHYECKON XUMHUHU.
KauecTtBennsiit ananus : yue6Hoe mocodue / C. A. Kpsinosa, 3. U. Koctuna, 1. B.

[Tonypko ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 snekrpon. ont. quck (CD-ROM). -



https://znanium.com/catalog/product/1913234
https://urait.ru/bcode/449690
https://host.megaprolib.net/MP0109/Download/MObject/2020
https://host.megaprolib.net/MP0109/Download/MObject/1652

3ari. ¢ TuTya. 3kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20622 - MakpooOBekT. - Tekcr :
AJIEKTPOHHBIN. - CBeaenus poctynusl Takxke Ha CD-ROM.

4. Xpomarorpadudeckre MeToIbl aHanu3a: Ydyebnoe mocobue / [lamkosa E.B.,
Bonocosa E.B., lllunynst A.H. - Mocksa :Ctl"ay "Arpyc", 2017. - 59 c.: ISBN. - Tekcr :
anekTponHsbii. - URL: https://znanium.com/catalog/product/976652  — Pexxum noctyna: mo
HOJIITHCKE.

B) MeToauyecKkue yKa3aHus:

1. KpounoBa, C. A. Ananutuueckast xumusi. KojimuecTBeHHbIE METOIbI XMMHUYECKOTO
aHanm3za : yaeoHoe nocooue / C. A. Kpsiiosa, 3. U. Koctuna, 1. B. [Tonypko ; MI'TV. -
Marnutoropck : MI'TY, 2017. - 115 c. : un., Tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1500 - MakpooObekT. - TekcT :
JJIEKTPOHHBIN.

2. KpbuioBa, C. A. [IpakTrueckoe pyKoBOJCTBO 1O (PU3UKO-XUMHUYECKUM METO/1aM
aHanu3za : yuebHoe nocodue / C. A. Kpsiosa, 3. . Koctuna, 1. B. [lonypko ; MI'TV. -
Maruurtoropek : MI'TY, 2014. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/1708 - MakpooOBEKT. -
TexcT : anexTpoHHbIiA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

3. Koctuna, 3. U. Turpumerprudeckue METOAbl aHAIIN3a: OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHOE U KOMILIEKCOHOMETPHUECKOE TUTPOBaHUeE : yueOHoe ocooue / 3. U.
Kocrtuna, C. A. Kpsuioa, . B. [lonypko ; MI'TY. - Maruurtoropck : MI'TVY, 2016. - 63 c. :
un., Taba. - URL: https://host.megaprolib.net/MP0109/Download/MObject/248 -
MaxkpooObeKT. - TEeKCT : 2JIeKTpOHHBIN. - IMeeTcs meyaTHbIif aHaJIOT.

4. INa6anun, E.W. PentrenoduyopectieHTHbIH MeTo1 aHanu3a [ TekcT]: MeToa. ykas.
k 1a0.pabote/ E.M.1Iabanun, C.A. Kpbsutoa - Marauroropck: M3a-8o Marautoropck.
roc.texH.yH-Ta UM.I".J1. HocoBa, 2014. — 9 c. - TekcT :HenmocpeCTBEHHBIN.

5. Xpomarorpadudeckuii ananu3 : yauebHoe nocobue / E. C. Maxotkuna, H. 1O.
CeeunukoBa, M. B. lllybuna, B. 1. CsicoeB ; MI'TVY. - Maruutoropck : MI'TY, 2017. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutysn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1841 - MakpooObekT. - TekcrT :
anekTpoHHbIH. - ISBN 978-5-9967-0967-0. - CBenenus noctynusl Takxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haunmenosanue .
o Ne noroBopa CpoK neicTBHS TUIEH3UU
7Zip cB00OOHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB00OOIHO pactpocTpansemoe [10 O6eccpouHo
Bbpaysep Yandex [cBoOoaHO pacnipoctpansemoe [10 0eccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanwue kypca Cchlika

HannonansHas nH)OpManimoHHO-aHATUTHYECKAS URL:
cucrtema — Poccuiickuii MHJIEKC HAYYHOTO IIUTUPOBAHUS h PRT . .
ttps://elibrary.ru/project risc.as



https://host.megaprolib.net/MP0109/Download/MObject/20622
https://znanium.com/catalog/product/976652
https://host.megaprolib.net/MP0109/Download/MObject/1500
https://host.megaprolib.net/MP0109/Download/MObject/1708
https://host.megaprolib.net/MP0109/Download/MObject/248
https://host.megaprolib.net/MP0109/Download/MObject/1841
https://elibrary.ru/project_risc.asp

DnekTpoHHBIE pecypchl onommorekn MI'TY nwm.

I'.1.

denepanbHOE rOCyIapCTBEHHOE OI0KETHOE

yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

IPOMBIIIIICHHON COOCTBEHHOCTH)
9 MaTepuajbHO-TeXHHYECKOe ofecrievyeHne TUCHMIIUHBI (MOIYJIs1)

https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTITUHBI BKIIOYAET:
Y4eOHble ayIUTOPUU AJIsi TPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUIIA
MynbpTUMeINIHBIE CPEACTBA XPAHEHHUs, TIepejaun U MpeCTaBlIeHus HHPOpMaIUH.

YueOHast ayTuTOpus AJisl MPOBEACHUS TaOOPaTOPHBIX paboT:

XuMuyeckas 1adbopaTopusi.

Xumu4deckast mocy/a, peakTUBbI, BeChl JabopaTopHble paBHomieune BJIP-200, Becsr
anekTpoHHbIe 1abopaTtopHbie BK-300, HuzkoremneparypHas 1abopaTopHas 3JIeKTpOIeyb
SNOL10/10, anextporieys conpoTuBieHus kamepHas gaboparopuas CHOJI 10/10,
MarHUTHBIE MEIIANKH, 371. [TuTKu.

Y4eOHast aytuTopus )1 TPOBEICHUS JIAOOPATOPHBIX padoT:

Jlaboparopus ananutuyeckoit xumun. HMonomep ynus. 9B-74, pH-metp pH-150M
pH-metp Dkcenept-pH, Komopumetp ¢/31. ogaon. KOO-YXIT 4.2, Kongykromerp K-1-4,
Memanka marautHas [19-6110 ¢ momorpesom, Criekrpodortomerp I13-5300 BU,
Tepmocrar/tepm.Bucko3um.aedr. mo 'OCT 33-2000, Tutparop ATII-02 aBTOMaTHYECKHIA,
Tutpatop mabopaTopHsiii BeicokodacToTHbIA TB-6J11, Anmmapar APHII-IIXIT , lleatpudyra
nabopatopuas OIlu-8, Becsr BJIP-200(;1abopaTtopHsie) paBHOILI., Beckl anekrponusie BK-
300, AkBapuctumiarop 13-4.

VYuyeOHast aytuTOpHs JUI IpOBeIeHUs Tab0paTOPHBIX padoT:
JlaGopaTopus KOMIIEKCHON TIepepabOTKU MPUPOIHBIX U TEXHOTEHHBIX PECYPCOB U
MeTtairyprudeckux texHosoruii ®I'b6OY BO «MI'TY ».

DHeproaucnepcHoHHbIi peHTreHOBCKUH criekTpometp «ARL QUANTX» Thermo
Fisher Scientific, nepuBarorpad, Hepenomerp, CIeKTPOGOTOMETP, BECHI ITCKTPOHHBIC
naboparopusie BK-600, MarHuTHBIE MEILIAJIKHU C MOJOTPEBOM U 0€3 nmogorpesa, MenbHuia
BubOparmonnast MM 400, [Ipecc aBromarnueckuii Fluxana Vaneox 40t u ap. o6opynoBanue
JUIS TIOATOTOBKHM o0 K aHanu3y. CtaHuus HacocHas anekTpuueckas. Komnsiorep Core
153550+LCD Samsung 22, Becoi aekTponnsie 1aboparopubsie BK-600, Hacoc H2 63,2 ¢
MaHOMETPOM

Y4eOHble ayAUTOPUH [T TPYIIIIOBBIX U MHIUBUIYAITbHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI  TPOMEKYTOUHOM aTTectanuu Jlocka, yaeOHbIE CTOJBI, CTYIIBSI.

YueOHbIe ayAUTOPUH IS CAMOCTOSITENHFHOM paboThl oOyJaronuxcs [lepconanbubie
komIbioTepsl ¢ makerom MS Office, BeixooM B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYFO
nH(pOPMaITMOHHO-00Pa30BaATEIBHYIO CPEly YHHBEPCUTETA

[Tomenienue It XpaHEHHUS U TIPOPHIAKTHYECKOTO 00CTy)KUBaHUSI Y4€OHOTO
000pyIOBaHUS:

[MpenapaTtopckas JJucTHIATOP, METOAMYECKUE YKa3aHUS 110 TUCIUILIIHE,
yueOHbIe TOCOOU S, MIIaHbI JTA00PaTOPHBIX PAOOT, )KypHAJ MO TEXHUKE 0€30aCHOCTH.
Crennaxu 15 xpanenust. JlJaboparopHslil cros. UTHCTpyMeHTHI 1711 peMOHTa U
BCIIOMOTATENIbHBIE MaTEePHAIIbI.

[Tpunoxxenue 1


https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pa0doThI 00y4aI0IIUXCS

BOVIpOCbl K KoJLlokeuymam

«KayecTBeHHBI aHAJIN3»

NoakowhE

o

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

[IpeameT 1 METOIbI KAYECTBEHHOI'O aHAJIN3A;

0TOOp U MOATrOTOBKA MPOOKI K aHAIIU3Y;

AQHAJIUTUYECKUI CUTHAT,

HOTPEIIHOCTH XUMUYECKOT0 aHanu3a. O6paboTka pe3yabTaToB U3MEPEHHUIA;
YCIJIOBHSI BBIIIOJIHEHUSI AaHATTMTUYECKUX PEAKLINN;

qyBCTBUTEIBHOCTD, H30MPATEIHHOCT U CHIENU(DUIHOCTD AHATUTHYECKUX PEaKLUi;
npejen ooHapykeHul (MUHUMalbHAsl KOHIIGHTpAaIlKsl, 0OHApY>KUBAEMbIii MUHUMYM,
npenenbHoe pa3daBleHuE);

KOMIUIEKCO0Opa30BaHuE B AHATTUTUYECKON XUMUU;

perynupoBanue pH pactBopos. bydepHbie pacTBOpHI;

o0pa3oBaHHe U PACTBOPEHHE OCAJIKOB;

BiusiHUE pH Ha MOJIHOTY OcaKaeHUS;

BIIUSTHUE M30BITKA OCATUTENsS HA TOJHOTY OCAKICHUS;

noHsiTHe 00 aKTUBHOCTH AekTponuTa. MonHas cuna pactBopoB. ConeBoii addekr. Brusaue
U30BITKA OJJHOMMEHHBIX HOHOB U COJIEBOTO 3(pdekra;

IpOOHOE OCAXKICHHUE;

COOCaXKJEHUE IIPUMECEN;

OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH] B KAUECTBEHHOM aHAJIN3E;

METO/Ibl MACKMPOBKH, PA3/I€JICHUS U KOHLEHTPUPOBAHUS;

cenu(pUIHOCTh AHATTUTHUECKUX PEaKIIHIi;

JIPOOHBINA U CHCTEMaTUYCCKUI aHATN3;

IPYMIIOBBIE peareHThl U TpeOOBAHUS K HUM;

JIeJIeHEe KaTHOHOB HA aHAJIMTUYECKHUE TPYIIIIbI

YAaCTHBIE PEAKLIUH.

" I'paBUMeTPHYECCKUI AaHATU3)

1.

Hown

o~

CymHOCTbh TpaBUMETPUYECKOTO aHaIN3a. MeToAbl, UCTIOIb3yEMbIE B TPAaBUMETPUN :
OCaXICHHE, BBIIECICHUE, OTTOHKA.

Ocaxnaemas u rpaBumeTpudeckas GopMel. TpeboBanus Kk HUM. ['paBumerpudeckuii paxrop.
OcHOBHBIE 3TaIlbl TPAaBUMETPUYECKOTO aHanu3a. [IpenmyiecTsa 1 HEIOCTaTKU METO/1A.
TpeboBanusi, mpenbsBIsieMble K ocaskaMm. BeiOop BennuuHbl HaBeckH, ocaautens. Pacuer
o6bema ocaauTtens. [Ipoba Ha MOTHOTY OCaKIEHUS.

Ob6pa3zoBanue ocaakoB. [Ipoueccs! 3apoapiieo0pa3oBaHus, arperaluu, CO3peBaHus 0CaIKa.
PacTBOprMOCTb U CBEPXPAcCTBOPUMOCTH 0CaJKOB. OTHOCUTENBHOE MEPECHIILIEHUE U €T
BJIMSIHAE Ha CKOPOCTh IPOLIECCOB 3apO/IbIIIE00pa30BaHUs U POCT KPUCTAILIOB. Y CJIOBUS
OCAXKICHMS KPUCTANIMYECKUX U aMOP(HBIX OCAJIKOB.

ITprunHEI 3arpsi3HEHUST 0CAJKOB: COBMECTHOE OCAXkIECHNUE, COOCAKICHHE, TOCIEAYIOLIEe
ocaxxaeHue. Buapl coocaxaeHus: aacopOoumsi, OKKII031s, HU30MOp(HOE COOCAKICHHE.
CriocoObl yMEHBIIEHHS COOCAXKACHUSI.

OubTpoBaHNE, IPOMBIBAHHE, BBICYIIMBaHKE, TPOKATMBAHUE OCAIKA.

Omnpenenenue cepbl TPaBUMETPUUECKUM METOJOM.

Bbruncienus B rpaBUMETPUYECKOM aHAIM3E.

"KucJI0THO-OCHOBHOE TUTPOBaHue'"



&

10.
11.
12.

13.

Tutpumerpuueckuii ananus. CyIHOCTb METOAA.

KoHnnenTpanus pacTBOpOB: MOJIIpHAsi, MOJISIpPHAs: KOHLEHTPALUs DKBUBAJICHTA
(HOPMaJIbLHOCTB), TUTP, TUTP 11O ONPEAEIAEMOMY BELIECTBY.

TutpanT, THTpOBaHKE, TOYKA YIKBUBAJIEHTHOCTU. CTaHIAapTHBIE U CTAaHJAPTU30BaHHBIC
pactBopbl. PuKcaHal.

Mertonbl TUTpUMETpUUECKOro aHanu3a. Kinaccudukaryst MeTo0B:

10 TUITY TPOTEKAEMBIX peaKui (KUCIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIIJIEKCOHOMETPUUYECKOE, OCaIUTEIILHOE).

10 croco0y TUTPOBAHUS: TPSAMOE, 00paTHOE, TUTPOBAHUE 3aMECTUTEIIS

KpuBble TUTPOBaHUSA B KUCIOTHO-OCHOBHOM MeTOJIe. B KakuX KOOpAMHATAX CTPOAT, TOUKA
HKBUBAJIEHTHOCTHU, CKa4OK TUTpoBaHus. Pacuer pH. 3aBUcHUMOCTh CKadyka TUTPOBaHMS OT
pas3InYHbIX (PAKTOPOB.

WNHanMKaTophl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. BriOOp nHAMKATOpOB. HAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO M COBIAICHUE TOUYKU TUTPOBAHUS U KOHEUYHON TOUKH
TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KHCJIOT U MHOTOKHCIIOTHBIX OCHOBaHHM

Crannaprusanus pacrsopa HCI o Terpabopary Hatpus (NapB4O; * 10 H,0)
Onpenenenue conepkaHus LIEJIOYU B PACTBOPE.

Omnpenenenue coepkaHus UIeJI0UU U KapOoHaTa HaTpUsl IPH COBMECTHOM IPUCYTCTBUU B
pacTBope.

Omnpenenenue conepkanus kapOoHaTa ¥ ruipokapOOHaTa HaTPUsI IPH COBMECTHOM
IIPUCYTCTBUH B PaCTBOPE.

« OKHCINTENBLHO-BOCCTAHOBHTEJIBHOE THUTPOBAHUEC»

1.

&

OKHUCIUTENBHO-BOCCTAHOBUTENIbHOE TUTpOBaHHE. OCOOEHHOCTH  peakUUil OKHCICHMS
-BoccTaHoBIIeHNS. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN MMOTEHIINAI., €T0 3aBHCUMOCTB OT
OPUPOJBl  OKHCIUTEAS] M BOCCTAHOBMTENS, TEMIIEpPAaTypbl, KHCIOTHOCTH CpEJBbI.
YpaBHeHue HepHcra. Ornpenenenue HAaIMpaBJICHUSA peakuui
OKHCIICHUSI-BOCCTAaHOBJICHHUS.

TpeboBaHUsI K OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIM PEAKIHSIM, HCIIOJIB3YEeMBIM B
TUTPUMETPUUECKOM aHalIn3e. MeTo1bl OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS
B XMMUYECKOM aHanu3e. TUTPaHTHI.

KpuBast TurpoBanusi. CKayoK THUTPOBAHUS, €r0 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENeH (BOCCTAHOBUTENICH ).
OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIE HHAUKATOPBL. TpeOoBaHUs K MHAUKATOPaM.
besunaukaroproe tutpoBanue. CyIIHOCTH MeTOAa MepMaHTaHaToMeTpuu. Kakwue
BEIIIECTBA MOKHO OIPEJEIUTh METOAOM IepMaHranaToMeTpuu? Kak onpenensercst KoHell
TUTPOBAHUS B TIEPMAHTAaHATOMETPHUN?

Onpenenenue BOCCTaHOBHUTEJIEH B NepMaHraHaTOMETPHH — METOJIe
OKHCITUTEITFHO-BOCCTAHOBUTEIIFHOTO ~ THUTPOBAHUS.  YCTAaHOBJICHHWE  KOHIICHTPAIUH
pactBopa KMnO4 mno ucxomHomy BeuiectBy - pactBopy (NH)4C204. Ompenenenue
TOYKH IKBUBAIICHTHOCTH.

Kakue BemecTBa (OKHUCIUTENM MJIM BOCCTAHOBUTENH) U C KaKUMH 3HAYCHHUSIMU
CTaHJAPTHOTO D3JIEKTPOJHOTO TOTEHIMAla MOXKHO OIPENeNATh MPSMBIM THTPOBAHHEM
KMnO4? (90 MnO4-/ Mn2+ = 1,51 B). Onpenenenue xene3a (2) B conmu Mopa .

«Kommiekconomerpus»

1.

2.

KommiekcHbie coequHenusi. OCHOBHBIE MOJI0KEHHS] KOOPAUHALMOHHON TEOPHH.
CtpoeHne KOMIUIEKCHBIX COCIMHEHU.

XI/IMI/I‘-IGCKaSI CBsA3b B KOMIIJICKCHBIX COCIMHCHUAX . KOOp,[[I/IHaI_II/IOHHOC YUCIIO.
JleHTaTHOCTH IUTAaHA0B. BHYTPUKOMIUIEKCHBIE COSTUHEHUS.



Jncconuanus KOMIUICKCHBIX COCIMHEHHM. Y CTOMYMBOCTH KOMILICKCOB. KOHCTAaHTHI
HECTOMKOCTU U YCTOMYUBOCTH.

4. Kommnekconomerpuueckoe TutpoBanue. Komrutekconsl. TpeGoBaHuUs K peakusm
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS

S. @DakTopbl, BAUSIOMKE HA IPOIEcC KOMITTIEKcooOpa3oBanus. DPPeKTUBHAS KOHCTAaHTA
YCTOMYUBOCTH.

6. KpuBble KOMILUIEKCOHOMETPUYECKOTO TUTpOBaHusA. Pacder. MaKkTOpBI, BIUSIOLUE HA
BEIMYMHY CKauKa TUTpOBaHuUs. BinsHue paz6aBneHus pactBopa Ha BEIMUUHY pM.

7. Crioco0Ob1 0OHapy)KeHUSI KOHEYHOH TOUYKHU TUTPOBAaHUS. MeTaUIOMHIUKATOPHI.

8. MeTobl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS : IPSAMOE, 00paTHOE,
BBITECHUTEIIbHOE U KOCBEHHOE.

9. [IpsiMmoe u oOpaTHOE TUTPOBAHUE KATHOHOB atoMuHUsI pactBopom DJITA.

10. VYcioBHs TUTPOBAaHMS CMECH KATUOHOB B OJIHOM QJIMKBOTE.

11. [IpyurHa MHINKATOPHBIX IOTPEIIHOCTEN MPU KOMILIEKCOHOMETPUYECKOM TUTPOBAHUH.

12. Omnpenenenne KeCTKOCTU BO/IbI KOMINIEKCOHOMETPUUECKUM METOJIOM.

13. Omnpenenenue METANIOB B pacTBOpax (ypaBHEHUs peakLuil, yCIOBUsI ONpeAEICHHUS,
WH]JIUKATOpP).

IKcTpaKkuus

1. OcCHOBHBbIE 3aKOHBI U KOJIMYECTBEHHBIE XaPAKTEPUCTUKH.

2. 3akoH pacnpenenenus. Koncranra pacnpeaenenus, ko3Gduuuent pacupeneneHus.
Knaccugukanus sKCTpaKIMOHHBIX MTPOIIECCOB.

3. CriocoObl OCyYIIECTBICHUS SKCTPAKIUH.

4. [IpakTHueckoe UCIIOIb30BAHKE.

S. Pa3nenenue 371€eMEHTOB METOJOM SKCTPAKIUH.

6. OCHOBHBIE OPTaHUYECKUE PEAreHThI, UCII0JIb3yEMbIE JUIsl pa3/IeJIeHUs SIIEMEHTOB
METOJIOM IKCTPAKLIHH.

7. CenexTuBHOE pa3JeIeHHE JIEMEHTOB METO/I0M 0J100pa OPraHuYeCcKUX
pactBopuTeneit, namenenre pH BoiHO# (a3bl, MAaCKUpOBaHUS U 1EMAaCKUPOBAHMSL.

8. [Tpubops! A5 SIKCTPAKIUHU.

Xpomarorpadus

1. Onpenenenue xpomaTorpapuu.

2. [TonsiTHe 0 MOBMKHOM M HEMOABIXKHOM (Da3ax.

3. Knaccudukanys MeTo 0B 1O arperaTHOMY COCTOSIHUIO TMOJBM)KHOM U HETOJBUKHON
¢a3, Mo MexaHU3MY pa3/ieNeHHs, 0 TEXHUKE BHITOTHEHHUS.

4. Crioco0sl nostydeHus XxpomMarorpamm ((ppoHTaJIbHBIHN, BBITECHUTENbHBIN, JJIFOCHTHBIH).

5. OcHoBHBIE TapaMeTpbl XpoMaTorpaMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

6. CenexTuBHOCTh U 3(PPEeKTUBHOCTH Xpomarorpaduyeckoro paszjaeneHus. Teopus
TeopeTHyeckux Tapenok. Kunermueckas Tteopus. Paspemenue xak —dakrop
ONTUMHU3AIMU XpoMaTorpaduyecKoro npoiecca.

7. KavecTBeHHBI 1 KOJTMYECTBEHHBIN XpoMaTorpapuuecKuil aHamms.

8. lNazo-xuakoctHas xpomarorpadus. Annaparypa. [loaroroska k padote. [leTexkTopHbie
cucreMsl. [Ipumenenue.

9. BosmoxHOCTH XpomaTorpaduu — Kak AJs pa3AeieHus], Tak U Ui aHAJIU3a BEIEeCTB.

«Duznvyeckue U GU3NKO- XUMUYECKHEe (MHCTPYMEHTAJIbHbIE) METOAbI AaHAJIM32)



CHCKTpOCKOHH‘leCKI/Ie METOJAbI aHAJIN3Aa

1.

OOwrast xapakTepucTHKa M KiacCH(UKalus CIEKTPaIbHBIX METOA0B aHaln3a (10 MpUpOJe
YacTUl], B3aUMOJEHCTBYIOIIMX C M3JIy4eHHEM (aTOMHbIE, MOJEKYJSIPHBIE); XapakTepy
nporiecca (a0CopOLMOHHBIE, SMUCCUOHHBIE); AUANA30HY 3JIEKTPOMArHUTHOTO U3JTyYEHHUS).
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX IPOUCXO0XKIEHUE, BUJL U OCHOBHbIE XapaKTEPUCTUKH.
Cnexmpuvl amomos. OCHOBHbIE M BO30YXKJECHHBIE COCTOSIHUS AaTOMOB, XapaKTEPUCTHKH
COCTOSIHUI. DHEpreTHyYecKue Iepexoibl, IpaBuia oTOOpa. BeposTHOCTH 3IIEKTPOHHBIX
IIEPEXO0/I0B ¥ BPEMEHA JKU3HHU BO30Y>KJIEHHBIX COCTOSIHUM.

XapakTEepUCTUKU  CIEKTPAIbHBIX JIMHUM: TIOJOXKEHHE B CIEKTpE, HHTEHCUBHOCTD,
noaymupHuHa. [IpuunHbl yImupeHus crieKTpaabHbIX JTUHUH.

Cnexmpur  monexkyn; uX 0coO€HHOCTH. CXeMbl 3JIEKTPOHHBIX YPOBHEH MOJIEKYIIBI.
OJeKTpOHHbIE, KoyieOaTeNnbHble U BpallaTeiabHble CIIEKTPhl MOJIEKYJ. 3aBUCHUMOCTb BHJA
CIIEKTpa OT arperaTHoro COCTOSIHUS BEILleCTBA.

AOGCOpOIIOHHAs CIIEKTPOCKOIIHUS: CYIITHOCTh U 0COOEHHOCTH HanboJee pacpoCTPAaHEHHBIX B
AQHAJIUTUYECKOM TNPAaKTUKE MeToAoB. MDOTOMETPUYECKUN aHaIH3. OCHOBHOM 3aKOH
CBETONOIJIOIIEHHS, ONTHYECKasl TUIOTHOCTh, NPOITYCKaHHWE, MOJSPHBIA KO3(p(UIHEHT
CBETOIOIJIOIEHUSA. AITUTUBHOCTD CBETONOIJIOIIEHUS.

YcnoBus cobmonenus 3akona byrepa-Jlambepra-bepa. [maBHble TpUYHHBI OTKIOHEHHS OT
OCHOBHOI'O 3aKOHA CBETONOIJIOIIEHUS (MHCTPYMEHTAJIbHbIE U (DU3UKO-XUMHUYECKHUE).
Knaccugukanus anmnapatypsl ¢ TOYKH 3peHHUs criocoba MoOHOXpomartuzauuu ((HoTomerpsl,
cnekTpooToMeTphl). BpiOOp onTHManbHBIX YCIOBUH (DOTOMETPUYECKOIO OIpe/eIeHusl.
Crioco0b! onpesiesieHNs] KOHLEHTPAIMK BEIECTBA B MPAKTUKE (POTOMETPUYECKUX U3MEPEHUIL:
METO/]I IpaJyupOBaHHOrO rpaduka, MeTo 100aBoK. JlOCTOMHCTBA U HEJOCTATKU KaXKJI0TO U3
HuX. Pacyersl B poToMEeTprUUYECKOM aHaAIM3E.

Onpenenenue Menu MeToaoM nuddepeHuanbHon HOTOMETPHH.

JliIoMHuHeCHIeHTHBIA AaHAJIN3

1. KaxkoBa nmpupo/ia TFOMUHECHIEHTHOTO U3JIYy4EeHUS?

2. Uem 00BSACHAETCS CMEIICHHE MAaKCHUMyMa CIIEKTpa JIFOMUHECIIEHITUN B 00J1acTh
OOJBIIUX JIJTUH BOJIH 110 CPABHEHUIO CO CIIEKTPOM MOTJIONIEHUS?

3. Ha yem ocHOBaH KaueCTBEHHBIH JIIOMUHECHEHTHBIN aHanu3? Kak npoBoasT
KaueCTBEHHBIC OMPEICIICHUS] METOIOM JIFOMUHECIIEHITNN?

4. OT 4ero 3aBUCUT UHTEHCUBHOCTH JIIOMUHECLIEHTHOTO u3nydyeHus? Kak oHa cBsizaHa ¢
KOHIEHTpalUei?

5. DHepreTU4eCKuil 1 KBAaHTOBBINA BBIXO/IbI JIIOMUHECHEHIIUH.

6. JlocTOMHCTBA U HEAOCTaTKa METOAA.

PeppakTomerpus

1. [Tokazarens mpenoMiIeHHs, OT KaKuX (pakTOpOB OH 3aBUCHUT?

2. UTo Ha3BIBACTCS YIJIOM MOJTHOTO BHYTPEHHETO OTPAKECHHUSI?

3. Kaxk n3mensiercst yroy nojaHoro BHyTPEHHETO OTPaXEHUs C U3MEHEHUEM MTOKa3aTels
MpeIoMIIECHUS?

4. [Monspuzanus u pedpakuus. Metoas! onpenenenus. Kak paccuutarh MOISIPHYIO U

yaenbHyto pedpakiun? [IpaBuino aqguTHBHOCTH.



OmnpeneneHne CTPOSHUS BEIIECTBA MO MOKA3aTEII0 MPEJIOMIICHHUS KUAKOCTH.
Tune pedpakropos. [Ipuanun paboTsl pedhpakTOMETPOB.
Ob6nactu npuMeHeHus: pehpaKTOMETPUIECKOTO METOIa.

IHoTeHHOMeTPpHYECKHA aHATH3

1.

No ko

10.
11.
12.
13.
14.
15.

16.
17.

[IpyurHa BO3ZHMKHOBEHUS PA3HOCTU NOTEHLHUAIOB MEXAY METAUIOM U PacTBOPOM
€ro coyid. PaBHOBECHBIN 2JIEKTPOAHBINA TOTCHIUAI.

MatemaTnueckoe BBIPAKEHHE 3aBUCHMOCTH BEIUYHHBI INEKTPOAHOIO TI0-
TEHLHAJIA OT KOHIICHTPaLluH OIpesieIieMbIX HOHOB B pacTBOpe (ypaB-
HEHHE Hepncra).

CrangapTHBIN JIEKTPOAHBIN OTEHIMA U €T0 HU3MEpEHHUE.

CynHoCTh NOTEHIHOMETPUYECKOTO METO/1a aHAJIU34,

00JIaCTh €r0 IPUMEHEHHUS, IOCTOMHCTBA M HEAOCTATKH.

TOUYHOCTB ¥ UYBCTBUTEIBHOCTh METO/A.

TpeboBaHusi K MHIMKATOPHOMY OJJIEKTPOAY M 3JEKTPOAY CpaBHEHUsA. Turmbl
MHJUKATOPHBIX 3JIEKTPOJOB. DIEKTPOIbI CPaBHEHHS. XIIOpCEPEOPSIHBIN IEKTPO/I.

OT KOHIIEHTpAallMM KAaKUX HOHOB 3aBHUCUT TMOTEHIIMAI XJIopcepeOpsiHOrO
anekTpona. Hanuiure ypaBHeHne HepucTa muis xsmopcepeOpsiHOTo 3JeKTpoaa.
Mertannnueckue U MeMOpaHHbIE HHIWKATOPHBIE 3JEKTPOJABbl.  DIEKTPOAbI

IIEPBOrO U BTOPOTO pojia.
CTeKJISIHHBIM 3JEKTPOJ, €ro yCTPOWCTBO, TOCTOMHCTBA M HENOCTATKH. DJIEKTPOJHAs
peaxkuus.

OOmpsicHUTE XapakTep KPUBOW TUTPOBAHHUS IIPU TUTPOBaHUU KapOoHaTa HaTpuUs
pPacTBOPOM COJISTHOM KUCIIOTBI.

WnterpansHas u auddepeHnnanbHas KpUBbIe TUTPOBaHUsl NPU TUTPOBAHUU
KapOOHaTa HaTpUs COJSTHOW KHCIIOTOM.

TpeGoBanust Kk  peakuusiM, HCIOJIb3YEMbIM B MIOTEHIIUOMETPUYECKOM
TUTPOBAHUHU.

Otinune npssMoi MOTEHIIMOMETPUH OT NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.
Onpenenenre KOHEYHON TOYKH TUTPOBAHUS (3KBUBAJIEHTHOTrO 00BEMA).
OO6patuMble U HEOOpaTUMBble OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CUCTEMBI.
Hammmmre ypaBHenne HepHcra miie OKUCIMTENBHO- BOCCTAHOBUTEIBHOIO

QJICKTPOJa, Ha KOTOPOM IIPOTEKACT PCAKIHA:

a) Fe*" -1e=Fe*

6) Cr,0:"+6e=2Cr* +7H,0.

18. Onpenenenne MEeI0YHOCTH BOJIBI.

19. Onpenenenne xpoma.

BoJsbramMnepoMerpuyeckuii aHAIN3

1.
2.

Bonbsramnepomerpusi. CyniHoCTh METO1a, ONIPEIEICHHE.

KakoBbl xapakTepHble OCOOEHHOCTH SIUEHKU A BOJIBTAMIIEPOMETPHUYECKUX
M3MEpEHUI U YeM OHU 00YyCIIOBIIEHBI.

Knaccuueckas mnonsporpadpus. CymHOCTH €€, DIEKTPOAbl. Y CTpPOMCTBO,
JIOCTOMHCTBA U HEJAOCTATKU PTYTHOT'O Kalaolero MUKPO3JIEKTpoa.

VYcnoBusa peructpauuu noasgporpaMM. Ha uTo pacxonmyercs BHelIHee
HalpsDKEHUe, HaJlaraeMoe Ha nossiporpadudeckyto siueiiky? MuaanddepentHbrit
ANEKTPOJIUT, €r0 pOJib. 3a4€M HY)KHO YJalsITh U3 pacTBOpa pacTBOPEHHBII
KHUCJIOPOJ TIEpE] PETUCTPAIIUEN MOJISIPOTPAMMBI?



BonbramnepHas KpuBas, €€ XapaKTEpUCTUKU (KOHJEHCATOPHBIN  TOK,
MOTEHIMAJ BBIACICHUS, NpeAeibHbIi TOK). IIpn kakux yciaoBusAX NpelesbHbIA
Tok siBisiercs nuddy3nonuasiM? [louemy Benuunna Eq/p XapakTepusyer npupoay
nenosuspusaropa?

6. 3aBucumMocTh AU(PPY3MOHHOTO TOKAa OT KOHIIEHTPALMHU JENoJspu3aTopa:
ypaBHeHue MibkoBuua.  M300pasure KpuBble 3aBUCUMOCTH BEIMYHMHBI
TG Py3MOHHOTO TOKAa OT KOHLEHTpAIMM MACTIONISIPH3aTOpa M TOKAXKHUTE Kak
BbIOMpaeTcss pabouuii MOTEHLKAN Ul aMIIEPOMETPUYECKOTO TUTPOBAHMSL.

7. VYpaBuenue oOpatumoin monsporpapudeckoil BonHbl. Kakyio wnH(popmanmio
MO’KHO IOJIyYUTh U3 HEro?

8. KavectBennslii mosnsiporpaduueckuii ananus. BnusHue coctaBa (OHOBOTO
JIeKTpoIuTa Ha BenuuuHy Ei1p B Kakux cimyyasx BO3MOXKHO OJHOBPEMEHHOE
MOJISIPOTpagrUECKOe OIpeIeIeHuEe HECKOJIBKUX BEIeCTB?

9. KonuuecTBenHbiii  mossporpaduyeckuii  aHanmm3. MeToAbl  ONpeaeIeHUs
KOHIIEHTpaluu ( rpayupoBOYHOTrO rpaduka, CTaHIapTOB, 100ABOK)

10. ITpuemsl B nossiporpaduu 1 MOBBILIEHNUS YyBCTBUTEIIBHOCTH U pa3pelIIaonei
CTIIOCOOHOCTH.

11. dopMa U XapaKTEpUCTUKHU  KIJIACCHYECKOM.  ocruuiorpagpuyeckon u
IIEPEMEHHO-TOKOBOM IOJISIPOrPaAMM

12. Bonbramnepomerpusi. MHIukaTopHble 3J1€KTpojbl. Bua BosibTammeporpamm,
MIOJIyYEHHBIX Ha CTAllMOHAPHOM U BPAIAIOIIEMCSl TBEPbIX AIEKTPOAAX.

13. WuBepcuonHas BonbTamnepomerpus. Ee cyrb. Uem o0ycioBieHa BbICOKas
YyBCTBUTEIBHOCTh METOA?

14. AmniepoMeTpUYecKOoe TUTPOBaHHWE, MNPUHLUI METOAA, 3JIEKTPOAbl. THIIbI
KpUBBIX TUTpoBaHus. [IpenmyiiiecTBa aMnepoMeTpu4eckoro TUTPOBAaHUS NEPE]]
IPSIMOIl BOJIbTaMIIEpOMETPUEH.

Konaykromerpus

1. Teopernueckue OCHOBBI MeTOJ1a. DIEKTPOIPOBOJHOCTh PACTBOPOB (yAeIbHAs,
SKBUBAJICHTHA).

2. OnexrpodopeTudeckuil 1 penakcaroHHbIe 3P eKThI.

3. [Tokaxute, IpU KAaKUX YCIOBHSX yJENbHAsl 3JIEKTPONPOBOAHOCTh UUCIEHHO
paBHa CHJIE TOKA, TPOXOAIIETO YEPE3 CEUEHUE PACTBOPA IIOBEPXHOCTHIO 1M2,

4. [ToueMy u3MepeHHs 3JIEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB OOBIYHO
IIPOBOJAT C UCIOJIb30BAHUEM TIEPEMEHHOIO TOKa?

S. [IpencraBbTe rpagMuecKyro 3aBUCUMOCTb  YJ€JIbHOMN 3JIEKTPOIPOBOAHOCTH OT
KOHIIEHTPALUHU I ¢Aa0bIX U Ul CUJIBHBIX 3J1eKTpoiuToB. [louemy B oboux
Cllydasx Ha KpUBBIX HaOIIOAAaeTCsd MAaKCUMyM?

6. Ot kakux (hakTOpOB 3aBUCHUT yJI€JIbHAS 3JIEKTPOIPOBOAHOCTh pacTBopa? Kak
HaWTH ee BETUYMHY JIJIsl CMECH PAaCTBOPOB?

7. Kak 3aBHCHT »HKBHBAJEHTHas »AIIEKTPOINPOBOJHOCTh OT paz0aBieHUs JUis
CHWJIBHBIX U CJIA0BIX AJEKTPOJUTOB? B KakoMm cilydae JOCTHTAeTCs MpeeIbHOe
3HAYEHUE dJIEKTpoIpoBoAHOCTH. [Touemy?

8. B kakux ciayyasx IpUMEHSIOT METObI IPSIMON KOHAYKTOMETpUN?

9. Kongykromerpruueckoe THUTpoBaHHE. Buja KpHUBBIX KOHIYKTOMETPHUUYECKOTO
tutpoBanud. [Ipumepsl. OcoOOEHHOCTH U TOCTOUHCTBA METO/A.

10. Kakne s ¢dexTbl BO3HMKAIOT B PAacTBOpPE AJIEKTPOJIMTA IMOJ JIEHCTBHEM TOKa
BBICOKOH 4aCTOTHI?

11. BricokouacToTHOE TUTpOBaHME. THIIBI U3MEPUTENBHBIX sueek. llomsapusanms

MOJICKYJI B TOJI€ BBICOKOM YacTOThI (OpHUEHTAIIMOHHAs W JedopMarmoHHas).
AKTHBHasT ¥ PpEaKTUBHAs COCTABIISIOIINE BJIEKTPOIPOBOAHOCTH SYECHKH.
B03MOKHOCTH M OTpaHUYEHUST METO/IA.



12. Omnpenenenue 6apust METOJOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUU.

Kyionomerpus

1. B uem cymHOCTh KYJIOHOMETPHUYECKOTO METO/1a aHaInu3a?

2. Kakwue 3akoHbI 1exar B ero ocHoBe? Uto xapakrepusyeT Bbixoa mo Toky? Ilodemy mpu

KYJIOHOMETPHUYECKHUX n3MepeHusx Heooxonum 100% BbIXO[ O TOKY?

Kynonomerpus npsmas u KocBeHHas (IOTEHIIMOCTATUUYECKasl U TaJbBAaHOCTATUYECKas).

[Torenunocrtaruueckas KyJloHoOMeTpus. BriGop Benuuuubl noTeHuuana. OmnpenencHue

BpeMeHH 3J1eKTponu3a. CrocoObl OnpeiesieHUs] KOJTMYECTBA JIEKTPHUYECTBA.

5. Kynonomerpuyeckoe TUTpoBaHue. [ eHEpaTOPHBIN AIEKTPOA. DICKTPOreHEPUPOBAHHBIN
TUTpaHT. Bcmomorarenbublil peareHT. Oco0eHHOCTH KyJTOHOMETPHUYECKOTO TUTPOBAHUS,
JIOCTOMHCTBA U HEAOCTAaTKH METOJIA.

How

CraTucruyeckas 06pa60TKa PE3yJbTAaTOB aHaJIu3a

1. [TpuBenuTe KIacCHPUKALUIO MOTPEITHOCTEW H3MEPEHUS 110 CIOCO0Y HX
BBIPpAXKCHUS.

2. [TpuBenuTe KIacCHPHUKAUIO MOTPEIIHOCTEN IO XapaKTepy BBI3BIBAIOIINX UX
IIPUYHH.

3. Kak 3aBUCHT OTHOCHTENIbHAS TIOTPELTHOCTh H3MEPEHUs 00beMa 110 OIOpETKE OT
BEJIMYMHBI U3MEPSIEMOro oobema?

4. Kak 3aBUCHT OTHOCHTENbHAS TIOIPEITHOCTD B3BEIIMBAHHS Ha aHAJTUTUIECKUX

BECax OT BEJIMYUHBI HABECKU?

S. UYro Ttakoe cpegHee apudMeTHuecKoe 3HaUeHne U3MepsieMOi BEIMYUHBI?

6. Kakumu npuyriHaMy BbI3BaHbI CUCTEMAaTHYECKHE, CIydaiiHbIe U rpyOble
MOTPEUTHOCTH?

7. UYro Takoe npaBUIIbHOCTh U BOCIIPOU3BOIUMOCTD SKCIIEPUMEHTAIbHBIX JaHHbBIX?

8. Kaknmu cnoco6amMu MO’KHO YMEHBIIUTh CHCTEMATHYECKYIO TOIPEIIHOCTb!
TUTPOBAHUS, B3BELUINBAHUS, OCAXKACHUS M TPOMBIBaHUS 0CAJIKOB, KaIMOPOBaHUs
MEpHOU Nocyabl?

9. Kakumu cratucTH4eckMMH XapaKTepUCTUKaMU OIpeIeNsieTcs ciydaiHas
MOTPEUIHOCTh?

10. UYro Takoe cTaHAAPTHOE OTKJIOHEHUE OTAEIBHOT0 U3MEPEHNUs?

11. Kak mone3ysice Q — KpuTepreM, MOXKHO OOHAPYKHUTh IpyOble MOrPEIIHOCTH?

12. Uro npeacTaBisioT coO0i CTaHIapTHBIE 00Pa3Ilbl U ISl UETO UX UCIIONb3YIOT?

. IIpumeput pacuemmnvix 3a0anuil
Ananumuyeckas xumusi

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - coyin Mopa - ¢ MacCOBOM A0JeH
(NH;)2SO4FeSQO,4-6H,0 pasroii 0,9 He0OX0AUMO B3STh I PABUMETPUIECKOTO aHATH3a YTOOBI
Macca BecoBol ¢opmbr ocajika Fe,O3 Ob1a pasna 0,150 r ?

2. Beruucnure maccy pochopHOI KHUCIOThI, HaXOASIIENHCsl B pACTBOPE, €CJIM Ha TATPOBAHHUE 3TOTO
pacTBopa 1o MPHUBEAECHHOMY HIKE ypaBHeHHUI0 peakiuu monuio 20,00 mi 0,1 M pactBopa
TUAPOKCHU/IA HATPUSL.

HsPO, + NaOH = Na,HPO, +H,0

3. Beruncnure pH pactBopa, nonyuenHoro npu godasiaenun k- 20 mi 0,05 H pactBopa NaOH



15 M1 0,06 H pactopa HCI.

4. Meimbsk (I1I) BctpeuaeTcst B mpupo/ie B BUJie MUHepaia kiayaeruta. Ha tutpoanue 0,210 T
MHHepana u3pacxonosano 29,3 mn  0,0521 pactBopa |,. PaccunTaiite MaccoByro noito

As,O, B oOpa3re.

5. Iloctporite kpuyto TutpoBanus 0,1 H pactBopa ykcycHol kuciotsl 0,1H pactBopom
ruapokcuaa Hatpus. Kak BeIOpaTh moaxoasuii nHauKaTop?

Dusuko-xumudeckue mMemoowvl AHAIU3A

6. Beruncinuth noTeHIMall MHIUKATOPHOIO METAJNIMYECKOTO AJIEKTPO/1a OTHOCUTEIBHO 3JIEKTPOJA
CPaBHEHUS, UMEIOLIETO IOTEHIHUAT (s cp,, O€3 YUETA ¥ C YIETOM HOHHOM CHJIBI PACTBOpA IIPH
CIIELYIOIIUX YCIOBHAX

Onektpon | O0bem PacTBopenHoe BemecTBo, €ro | t,°C DneKTpon @Ps.cp., B
JJIEKTPOJINTA, | MACCA MITU KOJIMYECTBO CpaBHCHHUS
oM’
Pd 100 FeSO, —0,01monb — 9k 22 Kanomensnsni | 0,337
(0,1H KCl)
Fe,(SO,); - 0,32

7. Berurcnuth pH pacTBOpa M KOHIEHTPALMIO HOHOB BOJIOPO/IA, €CJIM MOTEHIHAI BOJIOPOJIHOTO
AJIEKTPOJIa OTHOCUTETHFHO HACKIIIEHHOTO KajloMenbHOro aJekrpoaa (¢= 0,438 B) coctasun 0,315
B.

8. PactBop BemectBa FeCls Tutpytor pactBopom KF. CocraBhTe ypaBHEHNE XUMUUYECKOU
peakuuu H, Moib3yaCh 3HAUYEHUSIMU MOJBUKHOCTEN HOHOB (Tadu1. 6), orpenenanTe BUl KPUBOM
KOHJAYKTOMETPUYECKOTO TUTPOBAHMUSL.

9. 1711 onipeiesieHnst HOIU-MOHOB UCTIOIb30BATIN KYJIOHOMETPUYECKUN METO/I, TUTPYS
MOJH/I-UOHBI TIEpMaHTaHAT-HOHAMH, KOTOPBIE DJIEKTPOTCHEPUPYIOTCS B aHOTHOM ITPOCTPAHCTBE B
cepHoKucion cpee. TOUKy 3KBUBAJIGHTHOCTH YCTAHOBHWIIM MOTEHIIMOMETpUUecKku. COoCcTaBbTe
ypaBHEHHUE peakuuu rnpu TuTpoBanuu. [lonyuensl cnenyrone nanusie, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenute HamU4Ke rpyObIX MOTpemHocTei mo Q - kputeputo. Beraucnure
CTaH/IapTHOE OTKJIIOHEHHE CPETHEro pe3yabTaTa U JOBEPUTENbHBIN HHTEepBaI IpH 95 %
BeposaTHOCTH. KakoBa TouHOCTh onpenenenus’? CKoIbKO 3HavYamux nudp cneayer yka3aTh B
pesyiabrare?

10 OnpenenuTh KOHLEHTpAIM0 HOHOB MnO4 B pacTBope (T/11), €CIM PH aMIEPOMETPUYECKOM
tutposarmu 10,0 Mt pactBopom corm Mopa (Fe?) ¢ turpom 1o xkenesy paBabiv 0,00279 1/mi
npu E=+1,15 B nonyunnu crnenyronme pe3yabTarThl:

V conmu Mopa, M 0 0,5 1,0 1,5 2,0 2,5 3,0 4,0




Id, mxA 9,0 10,0 | 150 |18 20 40 60 90

Hanucate ypaBHEHUS XUMUUYECKOHN U JIEKTPOXUMUYECKON peakini.

11. ITpu nmonsporpadupoBaHUU CTaHAAPTHHIX pacTBOpoB cBuHIA (II) momydwmim cnegyromme

pE3yNbTaThI:
C(Pb)*10°, r/mn 0,50 1,00 1,50 2,00 2,50
h, MM 4,0 8,0 12,0 16,0 20,0

12. HaBecky amoMuHUEBOTO crtaBa maccoit 2,5000 r pactBopuiiu, pactBop pazdasuiu a0 50,0
mi1. Beicora mosnsiporpaduueckoil BOJHBI CBHHIIA B TIOTyYEHHOM PacTBOpE OKa3aiach paBHOU 6,0
MM. Berauciuts maccoByto 105110 (%) CBUHIIA B aTFOMUHUEBOM CIUIaBE.

13. Beraucnute MOJISIpHBINA KO3()PHUIMEHT MOTIOMEHHS MEIH, €CIIN ONTHYECKas! ITIOTHOCTh
pactBopa, coaepxkaiero 0,48 mr meau B 500 mi1, mpu TOMIIMHE CJI0S1 KIOBETHI 2 ¢M paBHa 0,14.

14. Jlna onpeneneHus xeje3a B IPOMbILIIEHHON Bose u3 200 M1 BOABI ITOCIE yIapyUBaHU U
00paboTKH 0-heHAHTPOIMHOM OBLIO ToJTydeHOo S0 MJT OKpaleHHOTo pacTBopa. OnTudeckas
MJIOTHOCTB ATOTO PAacTBOpa MPH TOJIIMHE KIOBETHI 2 CM OKa3ajiachk paBHoit 0,92. Onpenenursb
coJiepkaHue jkene3a (B MI/J), eCIi MOJIIPHBIA KO((MUIMEHT MOTJIOMICHUS YTOTO OKPAIIEHHOTO
coenuHeHus paseH 1100.

15. Beruucnuth MoJisipHyto pedpakuuio yetsipexxyiopucroro yriaepoga CCly, eciu nokasarenb
npenomieHus n = 1,4603, a mmotHoCTh p = 1,604. CpaBHUTE HailIeHHYIO pedpakKInio ¢
BBIYHCIICHHOM 110 TaOJMYHBIM 3HAYCHUSIM aTOMHBIX pepaKiinid.

IIpumepsI pemenus 3aga4
AmomHo-abcopbyuonHulll aHanu3

3aoaua. llpu onpeneneHnn Maprasiia B cIiaBe MeToioM 100aBok HaBecky maccoit 0,5000r

pacTtBOpwiIM U pazbasuiu pactBop 10 200,0 M. OTOOpanu 4eTsipe 0OAMHAKOBBIE MTOPLIUU

pacTBOpa M K KaXKA0H MOpLuH 100aBUIIM TaKHe e MOPIUH CTaHIapTHBIX pacCTBOPOB MapraHia,
conepsxkamux 0; 2; 4; 6 MKr/mi1 Maprasia.

Ha aromHO - aOcopOLIMOHHOM CIIEKTPO(OTOMETPE U3MEPHITH
ONTUYECKYIO IUNIOTHOCTH JIJISl aHAIMTUYECKON JIMHUNU 279,48
HM, pacriblIsis pacTBOPHI B IIJIAMEHHU all€TUIIEH-BO3IYX.
[Tonyunin 3Ha4EHUST ONTUYECKOUN TIIOTHOCTH
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Beraucioure
MacCOBYIO JI0JII0 MapraHiia B criase (%).

Pewenue. IlppHuMaeM KOHLICHTPALUIO UCCIIEYEMOTO



pacTBopa 3a Cx. Toraa KOHICHTPAIUN H3MEPSAEMBIX PACTBOPOB COCTABIISIOT Cx/2; (cx/2)+1;
(cx/2)+2; (cx/2)+3 mxr/ma. Ha ocu abcnucce mpou3BOIbHO BRIOMPAEM TOUKY Cx/2 U OTKJIAIbIBACM
OT Hee TOUKU: (¢y/2)+1; (cx/2)+2; (cx/2)+3 . Iy mocTpoeHus rpayupoOBOYHOr0 rpaduka Ha Och
OpJMHAT OTKJIaJBIBAEM COOTBETCTBYIOIINE TOUYKAM 3HAYEHUS ONITHYECKOMN IJIOTHOCTH A.

Cuutaem, 4TO 3aBHCUMOCTh A—C JINHEWHA, HAXOIUM TIOJIO’KEHUE TOYKH Ha TPSIMOI
npu A=0, SKCTpanoaupys MOCTPOSHHYIO 10 YEThIPEM TOYKAM IPSIMYIO J0 MEPECEUEHUS C OCBIO
abcimce, Kak 3To MoKa3aHo Ha pucyHke. JlnmuHa orpe3ka 0—cyx/2 cOOTBETCTBYET Cx/2=2,0 MKI/MII.
CnengoBaTenbHO, cx=4,0 MKI/MII.

BbrumcisieM MaccoByto 1oimo (%) Mn B cromase: [ (Mn)=(4,0 - 200,0 - 10 -100%) /0,5 =
0,16% Mn.

Omeem: Conepxanue Mn B crutase 0,16%.

" Xpomamoepadghus"

3aodaua 1. Onpenenuth MaccoByio 1010 (%) KOMIOHEHTOB I'a30BOM CMECH IO CIICAYIOIIHM

JTAHHBIM:

Kommnonent:  IIponan byran [Ientan [Muxnorexcan
S, Mm? 175 203 182 35

k 0,68 0,68 0,69 0,85

Pewenue: PacueTsl MPOBOMM 10 METOAY BHYTPEHHEH HOPMAJIM3alHH, COTJIACHO KOTOPOMY:

wi:Si'ki/ZSi'ki'loo%,

IJIe ® — MAaccoBasi I0JIs I-r0 KOMIIOHEHTa B CMeCH, %; Sj — IJIOIab MUKa i-ro KOMIIOHEHTa; Kj —
NIONPaBOYHBIH K03 (HUIMEHT, OnpeaesieMblii UyBCTBUTEIBHOCTBIO IETEKTOpa
K I-My KOMIIOHEHTY.

Haiinem npuBeneHHy0 CyMMapHYIO IUIOIAb ITUKOB!

> Si ki =175°0,68 + 203 0,68 + 182°0,69 + 350,85 = 412,4.

Ortcroa maccoBas joiist (%) mpornana paBHa

o(npomana) = (175 - 0,68 /412,4 ) 100% = 28,6%.

Omeem: MaccoBag noisi nponana 28,6%.



AHAJOTMYHO HaXOJIUM MacCoBbIe TOJTH ® (%) OCTaTBbHBIX KOMITOHEHTOB CMECH:
o(byrana) = 33,46%, w(nenrtana) = 30,46%, o(muknorekcana) = 7,22%.

[Tpu BBITIONIHEHUN aHAIK3a TI0 METOAY BHYTPEHHEr0 CTAHIAPTA PAcyeT MPOBOJIAT 110
dbopmye

@i =(Si ki) /(Ser ker) R 100%,

rie Se; — IUIONIA b THKA BEIIECTBA, BBEICHHOTO B KAUECTBE BHYTPEHHETO CTAHIAPTa; Koy — €ro
MOMPaBOYHbIN K03(puIMeHT; R — OTHOIIEHHE MacChl BHYTPEHHET0 CTaH1apTa K Macce
aHATU3UPYEMOU TPOOBHI.

3aoaua 2. PeakIMOHHYIO Maccy MOcjie HUTPOBAHMSI TOJIyOJIa MPOAHATU3UPOBAIIA METOJJOM
ra30kKuIKOCTHOU Xpomarorpaduu ¢ mpuMeHEeHHEM 3TUI0EH3051a B KaUeCTBE BHYTPEHHETO
ctanaapTa. OnpenenuTh NPOLEHT HEMPOPEearupoBaBIIETro TOIYOJIa MO CIETYIOIINM
9KCIIEPUMEHTAIbHBIM JAHHBIM:

B3ssito Tonyona, T 12,7500
Bueceno stuidensona, r 1,2530
Sronyoras MM 307
Kronyora 1,01
Syrmgernaon, MM’ 352
Ksrunbersona 1,02

Pewenue: Pacaet IpoBOIAT 110 METOy BHYTPEHHETO CTaHIapTa, UCTIONB3Ys Gopmyy:
@i = (Si ki) / (Ser” ker) "R 100%,

[ToacraBnsiem qaHHBIE 3a/1a9U B ATY opmyay:

o; = (307 -1,01) / (352 1,02 )  (1,2530/12,75) - 100 = 8,49%

Omeem: 8,49%.

[IpumepHbIe TeMbI pedepaToB

Hctopus pa3BUTHA aHATUTUYECKONH XUMUH.

AHanmuTH4ecKas ciyk0a Kak cucteMa

Tumnel peakiuii, UCTIOJIB3YEMbIX B aHATUTHUECKOW XUMUHU

Metoapl 0OHAPYKEHHS U pa3AelICHUs] B aHATUTHYECKOW XUMHUHU
Mertoab! mpo6ooTOopa.

AHaTMTUYECKUI KOHTPOJIb CBIPbSl 1 MAaTEPUAIIOB HA MIPEATPUITHIX
[Tpo6nembl aHanM3a MPOU3BOACTBEHHBIX CTOYHBIX BOJI.

[Ipo6nembl aHamM3a TPOU3BOCTBEHHBIX ra3000pa3HbIX BEIOPOCOB.
AHaIUTUYECKUN KOHTPOJIb METAJTYPIrUU€CKOIO ChIPbs

10 AHaTUTUYECKUIA KOHTPOJIb IKOJIOTHUECKIX 0OBEKTOB

11. ITyTu coBeplICHCTBOBAHUS AHATUTHYECKOTO KOHTPOJISI METAJLTYPrHUYeCKOr0 MPOU3BOICTBA

CoNoORrWNE



12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.

28.
29.

Pa3nenenne M KOHLEHTPUPOBAHME HAa OCHOBE IPOLIECCOB XUMHUYECKOTO OCAaXACHUS U
COOCaXICHUS

Komtonasblie cucTeMpl U MX UCIIOJIB30BAHNE B XMMUUYECKOM aHAJIN3E

TepmorpaBuMeTpus Kak METOJI XUMHUYECKOIO aHAJIN3a U METOJ UCCIIEJOBAHUS BEILIECTB.
WNHauKkaTopbl KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

WNHuKaTOphl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE HHANKATOPBHI.

AncopOLMOHHBIE UHAUKATOPBHI.

XUMHUYECKHE METO/IbI B aHATTN3€ 00BEKTOB OKPYIKAIOIIECH CpeIbL.

MeTtposiornueckue OCHOBBI aHATMTHYECKOW XUMUU

DNEeKTPOXMMHUYECKHE METOJbl aHanmu3a, uX Kiaccuukanus I[loTeHnuoMeTprudeckuii
aHaJIN3.

[Torenunomerpusa. Teopernueckne OCHOBbI MeTOAd. OCHOBHBIE THIIBI COBPEMEHHBIX
MIOTEHIIUOMETPOB.

DNEKTPOXUMHYECKUE METO/Ibl TUTPOBAHUS.

HNonometpusi. D1eKTpo/ibl B HOHOMETPUHU.

Kynonomerpuueckuil aHaau3 u €ro NpUMEHEHHs B 3KOJIOTHYECKOM MOHUTOPUHTE.
CrnektpanbHble MeToAbI aHanu3a .Hedenomerpust, Typouaumerpus u GpryopumeTpusi.
Tunel peakuuii ¥ OpraHMYECKHE pEareHThl B aOCOPOLMOHHON crekTpodoTomMepuu. 5.
CrnektpodoToMeTprudecKkoe TUTPOBAHUE.

CrniekTpanbHblii SMUCCUOHHBIA METO/I.

KauecTBeHHBIN aHAIN3 XpOMATOTrpa@UUIeCKUM METOIOM.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon
AHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUA

OneHouHbIE CpECTBA

OIIK-2: Cnioco0€eH HCIoJb30BaTh MaTeMaTH4eCKue, (lmanecmde, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOABI IJI PCIICHUS 3a1aY npoc[)eccuonanbﬂoﬁ

JACATCJIBHOCTH

OIIK-2.1

Hcnonme3yeT MareMaTU4eckue, (U3HUeCKHe,
(UBUKO-XUMHYECKUE, XUMUYCCKUE METOJIBI TSI
peLeHus 3amad po(hecCUOHATBLHOM
JIeSITeIbHOCTH

Teopernueckue BOIpoch!
KauectBennslii ananus. [Ipeagmer 1 MeTO1bl KAYECTBEHHOI'O aHAIU3A.
I'paBumerpuuecknii Meton. CyIIHOCTH TpaBUMETPHUUYECKOro aHanu3a. Omnepanuu B
IpaBUMETPUYECKOM aHaJIN3e.
Ocaxnaemas u rpaBumerpuueckas (Gopmbl. TpeboBanus k HUM. ['paBUMeTpHUECKHit
¢axrop.
Jlnist yero nmpuMeHstoTcss MydenbHble eun? UTo 03HauaeT BhIPAXKEHUE: «IPOKAIUTH 10
IIOCTOSIHHOM Macchl»?

Turpumerpuueckue metoasl. CymHocts. Knaccugpukanusa. TpeboBanus k peakuusm B
TUTPUMETPHH.

CnocoOsl u Meroabl TUTpoBaHMs. Crnoco0 NHUIETUPOBAHUS U OTIENBHBIX HABECOK.
IIpsimoe TuTpoBanue. KocBeHHOE TUTPOBAaHUE: 3aMECTUTEIBHOE, 0OpaTHOE.
CrangapTHbIe U CTaHIaPTU30BAHHbBIE PACTBOPHI.
Kpusbie TtutpoBaHus. Ckadok TUTpOBaHUA. TOouKka HKBMBAJEHTHOCTM M TOYKAa KOHIIA
TUTpoBaHUs. CrIoCcOOBI yCTaHOBJICHNUS KOHEYHON TOUKH TUTPOBAHMSL.
KucnorHo-ocHOBHOe TuTpoBaHHMe. TUTpoOBaHHE CHJIBHOM KHUCIOTHI (OCHOBA "HUS)
CWIBHBIM OCHOBaHMEM (kucinortoi). Bua kpuBoil TuTpoBanus. Pacuer ckaukoB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

TUTpOBaHus. 3Ha4eHUs pH B TOUKe 3KBUBAJICHTHOCTH.

TutrpoBanue crmaboro ocHOBaHUS (KHCIOTHI) CHIBHOW KHCIOTOM (OcHOBaHueM). Bun
KpuBOM TuTpoBaHusa. Pacuer ckaukoB TuUTpoBaHMs. 3HaueHuss pH B Touke
9KBHUBAJIEHTHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHOE TUTpOBaHUE. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIOTEHIMA, €r0 3aBUCUMOCTB OT IIPUPOJIBI OKHCIUTENS U BOCCTAHOBUTEIISA, TEMIIEPATYPBI,
KHMCJIOTHOCTH cpenbl. YpaBHeHue HepHcra.

CymHocTs MeTOoa TepMaHraHaToMeTpuu. [Ipurorosnenue u cranaapTU3anus TUTPAHTA.
YcnoBus tutpoBanus. OnpeseneHne KOHEUHON TOUKH TUTPOBAHMUSL.
Komnnekconomerpuueckoe tTutpoanue. Kommiekonsl. Komruiekcon 3 (tpuiion b) kak
OCHOBHOHM KOMIUIEKCOOOpa3yrommii pearent. [Ipiumep ypaBHEHUS peaKIim.
IIpakTnyeckoe NpPUMEHEHHE KOMIUIEKCOHOMETPUYECKOIO THUTPOBaHMs (OIpeneIcHHe
MOHOB KaJIbLIUsl, MarHUS, JKeJIe3a).

OOmiast xapakTepUCTHKa 3JIEKTPOXUMHUYECKHUX MeToAoB. Ilpuposa aHamIUTHUECKOTrO
curHana. Kinaccuduxanus 35ekTpoXuMHYeCKUX METOJIOB .

DNEeKTpOXUMHUECKHE SUeHKU. IHIMKATOPHBII 3JEKTPO U 3IEKTPOJ CPaBHEHHUSI.
SIBneHusI, BO3HMKAIOLIME NpPU MPOTEKAaHUM TOKAa (OMHYECKOE IaJieHHe HamlpsKeHus,
KOHLEHTPAaLlMOHHAsI U KWHETUYecKas nossipusanus). [lonaspusanioHHble KpUBbIE U UX
HCIIOJIb30BAHHE B PA3JINYHBIX YJIEKTPOXUMHUUYECKUX METOAAX.

[Torenumomerpus. Ilpsmas noreHuromerpus. PaBHoBecHbI nmorteHuuman. M3mepenne
noteHuuana. O6paTumMblie 1 HEOOPATUMbIE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI.
[TorenumomeTpudeckoe TUTpoBaHue. MI3MEeHEHHE IIEKTPOJHOTO IIOTEHIIHANIA B IIPOLECCE
TuTpoBaHus. CriocoObl 00HAPYKEHHsSI KOHEYHOW TOYKHU TUTPOBAHUS; UHAUKATOPBI.
Bonbramnepomerpusi. OcHoBbl MeToja. OCOOEHHOCTH 3JIEKTPOXUMHUYECKOH SUSHKH.
Onextponsl. TeopeTHueckue OCHOBBI KiaccHyeckod mossiporpaduu. YcCTpoicTBoO,




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

JOCTOMHCTBA U HEJOCTATKU PTYTHOTO KaIlaloIEero MUKPOIJIEKTPOA.

XapakTtepuctuku Tnosiporpammbl. [lotennman momyBonHbL Juddy3noHHBI TOK.
3aBucUMOCTh AU(PPY3MOHHOTO TOKA OT KOHIEHTPALMU JETONIApH3aTOpa: ypaBHEHHE
NinbkoBuua.

AMIiepoMeTprYecKoe  TUTpOBaHWE. BbpIOOp  yClIOBUE  aMIEpOMETPUYECKOTO
TUTpOBaHUsA. Buael KpuBbIX TuUTpoBaHuA. IIpuMeprl NpakTUYECKOro NPUMEHEHHUS.
IIpeumymectsa aMIIEPOMETPUYECKOTO TUTPOBAHHUS nepexn IpsIMON
BOJIbTAMIIEPOMETPHEH.

Konpnykromerpus. Teoperuueckue OCHOBBI METOJA. DIEKTPONPOBOJIHOCTh PAaCTBOPOB

(ynenbHas, SKBUBaJEHTHAas). 3aBUCHUMOCTb 3JIEKTPOIPOBOJHOCTH OT KOHIIEHTpAlUU
JIEKTPOJIMTA B PACTBOPE. DIIEKTPOIIPOBOIHOCTh OECKOHEYHO pa30aBI€HHOIO PacTBOpa.
Kongykromerpuueckoe TutpoBanue. Bus KpuBbIX KOHAYKTOMETPUYECKOTO TUTPOBAHMSL.
[Ipumepbl. OcoOEHHOCTH U JOCTOMHCTBA METO/1A.
Crnekrpockonuueckue  Meroabl. OOmas XapakTepucTHKa U KiaccU(UKalMs.
ONeKTpOMarHUTHBIN crekTp. B3aumozeilcTBhe 3IIEKTPOMArHUTHOTO U3IYYEHHUS C
aHAJIM3UPYEMbIM BellecTBOM. YacTuipl, (QOpMUpPYIOLUIME AHAIUTUYECKUN CHUTHAIL:
aTOMHBIE U MOJIEKYJSIpHBIE CIIEKTPbI, MX MPOMCXOXKJEHUE. B3anMoCBs3b OCHOBHBIX
XapaKTEPUCTUK CHEKTPAIBHBIX JIMHUM C MPUPOJOHM U KOJIMYECTBOM BELIECTBA
(KauecTBEHHBIN U KOTMYECTBEHHBINH aHAIU3).

MonekynsipHass abcopOLMOHHAsT CIEKTPOCKONHMS: €€ CYIIHOCTb. PoToMeTpuyecKuit
aHasn3. OCHOBHOW 3aKOH CBETONOIVIOUICHMSI, ONTHYECKAas IIJIOTHOCTb, IPOIyCKaHHE,
MOJISIPHBIM  KOA((UIIMEHT CBETONOIIOIIEHUS. AJJIUTUBHOCTh CBETONOIJIOIIEHHS.
VYcnoBus cobnronenus 3akona byrepa-Jlambepra-bepa.

[Ipubops! ans doromerpun u cnekrpodoromerpu. OCHOBHBIE Y3IIbI MPUOOPOB IS
aOCOpOLIMOHHBIX M3MepeHUH. BpIOOp ONTUMAaNbHBIX YCIOBHH (OTOMETPUYECKOTO
ornpenenenusi. CriocoObl OIpeesieHUs] KOHIIEHTPAIHH.




Kon
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Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

OMUCCHOHHAsT CHEKTpocKonus. MouleKyisipHas JIIOMHUHECLIEHTHAs CIIEKTPOCKOIIHSL.
Knaccudukanus  BUIOB — JIIOMHUHECHEHIMM 1O  HMCTOYHHKAM  BO30YXICHHA
(XeMUITIOMUHECIIEHIINS, OMOJIFOMUHECTICHITHS, JIEKTPOJIIOMUHECLIEHIIHS,
(OTOJIFOMUHECLIEHIIUS U AP.); MEXaHU3MY U JUIMTEIbHOCTH cBeueHus. PiyopecueHIus u
¢dochopecuenuns. Bwixox mromuHecueHuuu. 3akoH Crtokca - Jlommens, mnpaBuiio
3epKanpHOM cummeTpun JleBmmHa. DakTophbl, BIMAIOLIME HAa HMHTEHCUBHOCTD
JoMUHecHueHIH. KoanuecTBeHHbIN aHaIN3 JIIOMHUHECLIEHTHBIM METOIOM.
PenTrenocnexrpajibHble METOIbl aHanu3a. PEHTreHOBCKHME CHEKTpbl. MexaHu3M
BO30YXKJIEHUsI ~ BHYTPEHHUX  DJEKTPOHOB. (Cxema  3JIEKTPOHHBIX  IIE€PEXO0JI0B
PEHTTEHOBCKOTO CIEKTPA. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3Iy4eHHe. Bropuunoe
(pyopecuieHTHOE) PpEHTIEHOBCKOE H3NydeHue. PerreHoduiyopecleHTHbI —aHamu3
(PDA). DHeprus uzmyyeHus.
.Beraucnure maccy pocopHoOil KUCIOTHI, HAXOAAIIEHCS B pacTBOPE, €CIIU HAa TATPOBAHUE
9TOTrO pacTBOpa [0 MPUBEJEHHOMY HIKE ypaBHeHHUIo peakuuu nomnuio 20,00 ma 0,1 M
pacTBopa ruJjpoKcua HaTpusl.

o HsPOs + NaOH = NaHPO, +Hy0
Beruucnute pH pactBopa, nonydenHoro npu nobasienuu k20 mi 0,05 H pactBopa
NaOH 15 mx 0,06 H pactBopa HCL.
Mpeibsk (III) BcTpewaercs B mpupone B BUJe MHUHepana Kiayaeruta. Ha turpoBanue
0,210 r munepana uspacxomoBano 29,3 mn 0,052 pacrBopa |, . Paccuuraiite

MaccoByio foito As,O, B oOpasiie.

Boruncnuth MOSIpHBIN KO3 (UIIMEHT MOTJIOMIEHUsI MeIH, €CII ONTHYECKas MIOTHOCTD
pactBopa, coaepxxkamiero 0,48 mr meau B 500 M1, TpH TOJIIIMHE CI0SI KIOBETHI 2 CM paBHA
0,14.

Paccunrtare 3nauenue pH mns pactBopa 1,9- 102 M pactBopa HNO:s.




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

WH/IMKAaTOpa
Kak BBIIOTHUTH KaUECTBEHHBIC PEAKIIMU Ha O0OHApyKEHHE NOHOB kene3a (2) u xenesa (3)
B pacTtBope?
3anummTe pe3yabTaT U3MEpeHus: o0beMa pacTBOpa MATHAAIATh MUJUTWINTPOB , €CIIU
M3MEpEeHHE TPOBOIWIOCH a) IMIMHAPOM C IMOTPEmHOCThI0 1 wmi, ©) OropeTkoil c
norpemHocTbio +£0,01 ma?
Kakyro HaBecky aHaJM3MpyeMOro BeEIIECTBA - cold Mopa - ¢ MaccoBOW [OJICH
(NH4)2S04FeSO4-6H,0  paBuoit 0,9 HeoOXOAMMO B3STh I TPAaBUMETPUYECKOIO
aHajM3a 4ToObl Macca BecoBOM GopMbl ocanka Fe,O3z Oblna paBHa 0,150 T ?
CocraBbTe ypaBHEHHUSI PEaKIWl, COOTBETCTBYIOLIME MEPBOMY M BTOPOMY CKadyKy Ha
KpPUBOW TUTPOBAHUS PACTBOPA COJBI PACTBOPOM COJISTHON KUCIIOTHI.

OIIK-2.2 Boibupaer  maremarunueckue, — (QuU3MUECKHe, [IpemnoxuTe MeTo1 aHaIM3a COAEPIKAHUSI KUCIOTHI B PaCTBOPE

(HU3UKO-XUMHYECKHE, XUMUYECKAE METOJIBI JUIsI
penreHus 3aj1a4 npodeccHoHaTbHON
JeATENILHOCTH

[Tonp3ysich cipaBOYHBIMHU JaHHBIMHU, [TOJ00PATh MHIAMKATOP ISl KUCIOTHO-OCHOBHOTO
TUTPOBAHUSI PacTBOpPa KUCIOTHI, €CJIM CKAa4OK TUTPOBAaHUS HAXOIUTCS B npexnenax pH
4-7.5.

B uem 3akmtowaercs cyTh IpaBHUMETpHYecKoro meroaa aHanuza? Kak mnposectu
OTpesieNIeHUE Cephbl ATUM METOAOM?

[Ipennoxxurte MeTOA ONpPEEIIEHUs KECTKOCTH BOJIBI.

Kakue cymecTByrOT METO/Ibl YCTPAHEHHUSI MENIAIOIIETO BIHMSHUS KOMIOHEHTOB? B uem
OHM 3aKJIFOYAOTCS?

MOXHO I OHpEeIeNuTh COAEp)KaHHE B PacTBOpPEe HMOHOB Meau (OTOMETPUUYECKHM
METOA0M?

O0mwsacHuTe Mexanu3M OydepHoro neiictBus. Kak ucnonb3ytores OydepHble CUCTEMBI B
XUMHUYECKOM aHanuse?
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UeM pyKOBOJICTBYIOTCS pH BeIOOpE ocaautens? [ToueMy KambIiuii OCaXIal0T 1eHCTBUEM
OKcaJlaTa aMMOHH4, a He okcasiata HaTpus? Kakum ocagurenem - pactBopoM NaOH unu

NH;OH — Oosiee mpenmnodTUTEIHHO OCAXKIATh THUIAPOKCHUIBI XKEjie3a W aTOMUHUSA U
noyemy?




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[TpoMexxyTodHast aTTeCTALUS 110 TUCIUIUIMHE «AHATUTHYECKAs! XUMUS U (PU3HKO-XUMHYCCKHE
METO/IbI aHAJIM32) BKJIFOYAET TEOPETHUYCCKHE BOTIPOCHI, TO3BOJISIOIINE OLIEHUTh YPOBEHb
YCBOEHHSI 00YYaIONIMMHUCS 3HAHHI, ¥ TPAKTHYECKHUE 3aJaHHsI, BBISBIISIONINE CTCIICHb
c(OpPMHPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOAUTCS B popme 3auera (1 Kypc) u 3auera ¢
OIIeHKOH (2 KypcC).

3aueT Mo JaHHOM AUCUUIUIMHE MPOBOJUTCS B YCTHOU (hopMe Mo BOIIPOcaM U3 CIHCKA,
JIOBEJIEHHOTO JI0 CBEJICHHUS CTYJIEHTOB, BOIIPOC MOXKET COAEPkKaTh HEOOBIIOE TPAKTHIECKOE
3aJlaHue.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OIICHKY «3a4TEeHO0» CTYACHT MOJy4aeT, €CJIM MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS M OOBSICHEHUS WH(OPMAIIUN, HHTEJUICKTYAIbHBIC HABBIKHM PEIICHUS ITPOCTHIX
3a/1a4, MOKET J]aTh OILICHKY MPEJIOKEHHON CUTYaIlNH.

— OICHKY «HE€3AYTECHO0» CTYACHT I10JIYYaCT, CCJIM HC MOKCT ITOKAa3aTh 3HAHHA Ha YPOBHC
BOCITPOU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HC MOXCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC HABBIKA
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[JIO)KGHHOﬁ CUTYyalluH.

Iloka3aTe i M KpUTEPUH OLIEHMBAHUSA 324Y€TA C OLICHKOM:

— Ha OIEHKY «OTJHYHO» (5 0amnoB) —00yyaromuiics IeMOHCTPUPYET BBICOKUI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHINH, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCTIPOM3BEICHUS M 00bICHEHUS HH(GOPMAIIUHU, HO M MHTEJNIEKTYaIbHbIE HABBIKH PEIICHUS
npoOJeM U 3a1a4:

® JJaeTCs KOMIUIEKCHAs OLIEHKA MPEITI0KEHHON CUTYallHH;

® JIEMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETHUECKOrO0 Marepuaja M YMEHHE HX
[IPUMEHSTB;

® [IOCIEN0BATEIbHOE, MPABUILHOE BBHIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMeHHE 00OCHOBaHHO M3J1araTh CBOW MBICIIH, JIelaTh HEOOXOIUMBIE BHIBOJIBI.

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIIMIA:

® JlaeTcsl KOMIUIEKCHAs OLEHKA MPE/JI0KEHHON CUTYallNH;

® JIEMOHCTPUPYIOTCS TOCTATOYHBIE 3HAHUS TEOPETHUECKOTO MaTepraia U YMEHUE UX
MIPUMEHSTH; HO JOMYCKAOTCSI HE3HAYUTEIbHBIE ONMTNOKH, HETOYHOCTH

® BBIMIOJIHEHHWE BCEX MPAKTUYECKUX 3aJlaHUi; BO3MOXKHBI €IWHUYHBIC OIIMOKH,
UCIIPaBJIsiEMbIE CAMUM CTYJIEHTOM TOCJIE€ 3aMEYaHusl IPEro1aBaTe’is;

® 3aTpyIHEHHUS IpPU AHATUTUYECKUX OMNEpalUsix, MepeHoce 3HAHUKW M yMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAILIUH.



— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBLHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUM:

® 3aTpPyIHEHUS C KOMIUIEKCHOM OLIEHKOH MpeJIOKEHHON CUTYallHH;

® HEMOJHOE TeOopeThYecKkoe 00OCHOBaHME, TpeOyrollee HaBOAAIIUX BOIPOCOB
IpernojaBaTes;

® BBINOJHEHUE 33/IaHUM MPU TOJICKA3KE MPEToIaBaTes;

e 3aTpynHeHUus B (GOPMYIHUPOBKE BHIBOJOB.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbLHOY» (2 Oamia) — 00yJaromuics 1eMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHUecKoro MaTepraia, J0MyCcKaeT CYIIeCTBEHHBIE OINOKH, He
MOYKET MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEey10BJIeTBOpHUTeJIbHO» (1 6amt) — oOydaromuiics He MOXKET M0Ka3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS M 00BICHCHUST HHPOPMALIUHU, HE MOXKET 1I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.



