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1. Heaun, 3a1a4mn ¥ NIJIaHUPYeMble Pe3yJbTAThI 00y4eHHUs 110 JUCIUIITTHHE

Ilenbto ¥ 3a1a4aMu JUCLUIUIMHBI SIBJII€TCS] TEOPETUYECKAsl U IIPAKTUYECKas MOATrOTOBKa Oa-
KaJaBpa K JIEATEIIbHOCTH B COOTBETCTBUU C KBAIM()UKALMOHHOW XapaKTEPUCTUKOW MO Hampasie-
HUIO:

- U3yYeHHE XUMHUECKUX B PU3UKO-XUMUYECKIX METOIOB aHAJIN3a;

- U3y4ECHHME METOJOB pa3/IeJIeHUs] U KOHIEHTPUPOBAHHUS BEIIECTB, KOTOPBIE CIIY»KaT Teope-
TUYECKOW OCHOBOM JJISI METOJOB CHHTE3a U aHAJIN3a PA3IMYHBIX COCIUHECHU;

- IIO3HAHUE TEOPETUYECKON OCHOBBI U MOJTY4YEHHUE IPAKTUYECKUX HABBIKOB BEIOOpA MeTO1a
aHaJIM3a U ero NpOBEICHUS.

B pe3ynbraTte n3ydeHus qJUCUUIUIMHBI «AHATUTHYECKas XUMUS U QU3UKO-XMMUYECKUE Me-
TOJbI aHATIN32)» CTYICHTHI JOJKHBI:

3HATh:

- TEOPETHYECKHUE U NPAKTUYECKUE IMOAXO0/IbI K ONPEIAEICHUIO COCTaBa CMECEN U UHAUBULY-
aJIbHBIX XUMHUYECKHUX BELIECTB, METO/IbI X BBIIECICHHUS, PA3ACICHUSA U KOHLIEHTPUPOBAHMS;

- TEOPETHUECKUE OCHOBBI XUMUYECKOTO U (PU3UKO-XMMHUYECKIX METOJIOB aHAJIN3a BEIECTB,
TEOPETUYECKHE U MPAKTHUECKUE MOAXObl K IUIAHUPOBAHUIO 3KCIIEPUMEHTa, 00pabOTKH U mpen-
CTaBJICHUS ITOJIyYEHHBIX PE3YJIbTATOB.

YMETB!

- obecreurnBaTh BXOJHOW M BBIXOJHOW aHAIMTHYECKUH KOHTPOJb KayecTBa CHIPbS M MPO-
JOYKIMK OMOXMMHUYECKUX NPOU3BOJICTB. IUIAHUPOBATh 3KCIIEPUMEHT, 00pabaThIBaTh U NPECTABIAT
IIOJIyYEHHBIE PE3yJIbTaThl;

- IUIAHUPOBATh HKCIEPUMEHT, MaTEeMAaTHYECKU 00padaThIBaTh U MPEACTABIATh IOTy4YEHHBIE
pe3ynbTaThl, 00ecrieynBaTh BXOJHON M BBIXOIHOW aHATMTHYECKUI KOHTPOJIb CHIPBS M MPOYKTOB;

BJIAJIETh:

- YMEHHEM BbIOOpa MeTOJla aHajau3a MPUPOJHBIX OOBEKTOB M CMecel BELIeCTB, METOJaMU
IJIJAHUPOBAHUS U OCYLIECTBICHUS SKCIEPUMEHTA M TEXHOJIOIMYECKUX IIPOLIECCOB, B COOTBETCTBUH C
pErJIaMeHTOM U HCHOJIb30BaTh TEXHUYECKHUE CPEJICTBA OOpaOOTKU U MPEACTABICHHS MOTYYEHHBIX
pe3yJIbTATOB;

- TEXHUYECKHUMHU CPEACTBAMH JUIsl U3MEPEHUSI OCHOBHBIX MapaMeTpOoB OMOTEXHOJIOTHYECKUX
IIPOLIECCOB, CBOMCTB ChIPbsl M IPOAYKIIMU, 00paOOTKU U MPECTABICHUS MOJYyYEHHBIX pPe3yIbTaToOB,
a TaK)Ke METOJaMH IUIAaHUPOBAHMS SKCIEPUMEHTA OCYILIECTBICHUSA DKCIIEPUMEHTA U TEXHOJIOIMYe-
CKHX TpOIIECCOB, B COOTBETCTBUU C PETJIAMEHTOM U HCIOJB30BaTh TEXHUYECKHE CPEJICTBA 00Opa-
OOTKHU U MPECTABICHUS OJYYEHHBIX PE3yJIbTaTOB.

OOyyeHue MO JUCHMIUIMHE «AHATUTHYECKass XUMHUA U (PU3UKO-XUMUYECKHE METObl
aHaJIM3a» HAIpaBJIeHO Ha (OPMUPOBAHUE Yy 00YHAIOIIMXCS CIIEAYIOIINX KOMITETEHINH:

Kox m HamMeHOBaHHE KOMIIETEeHITHI

NuankaTopbl 10CTHKEHUS
KOMIIeTeHITNH

OIIK-1. CnocoGHOCTB U3y4arThb,
aHaJTM3UPOBATh, UCIIOJIH30BATh
OMoNoru4YecKre 0ObEKTHI U MPOIIECCH
OCHOBLIBAsCh Ha 3aKOHaX U
3aKOHOMEPHOCTAX, MAaTEMaTUUYECKHUX,
(UBUYECKUX, XUMHYECKUX M OMOJIOTUUECKHIX
HAYK M UX B3aUMOCBSI3IX

NOIIK-1.2. CnocobeH u3y4ars u
AHATM3UPOBATH OMOJIOTUYECKHE OOBEKTHI U
TIPOLIECCHI

OIIK-7. CnocobeH mpoBOAUTD
HKCIIEPUMEHTANIbHBIE NCCIIEOBAHMS U
UCTIBITAHUS TI0 33JJAHHOW METOIHKE,
HaOJI01eHUs U U3MEpeHusl, 00pabaThIBaTh U

MOIIK-7.3. ['oTOB 10 33/1aHHOY METOTNKE
MIPOBOJIUTH SKCIIEPUMEHTAITLHBIE HCCIIEIOBAHUS 1
WCHBITaHUS, HAOIOACHUS U U3MEPEHNS,
00pabaThIBaTh U HHTEPIIPETUPOBATH
9KCHEPUMEHTAIbHbBIE JaHHBIC




HUHTEPIIPETHPOBATH IKCIIEPUMEHTATBHBIE
JaHHBIC, TIPUMEHSISI MAaTEMATHICCKHE,
busznveckue, GU3NKO-XUMHICCKHE,
XUMHYECKHE, OMOJIOTHUECKHIE 1
MUKPOOHOIIOTUYECKUE METOIBI

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM IPOrPaMMBbl

JlucuuiuinHa OTHOCUTCA K 00s3aTeNbHOM YacTu/4actd, (HopMUpYyeMOH ydacTHHUKAMH
oOpaszoBarenbHbIX  OTHOmIeHWH  Omoka bl  «ducrummaer  (Momynu)y».  JucnuruimHa
«AHanmuTudeckass XuMHUA U (U3MKO-XMMHYECKHE METOJbl aHallu3a» OTHOCUTCS K UHCIY
npoeCCUOHATBHBIX YUYCOHBIX JAMCIUIUIMH BapuaTUBHOW wacth OaszoBoro mnukiaa (b1.1.16)
OCHOBHO 00pa30BaTeIbHON POrpaMMbl OaKaIaBpHara.

JucuumiuHa «AHaIUTUYECKass XUMHUS U (U3HKO-XUMHUYECKHE METOJbl  aHajJu3a»
B3aMMOCBS3aHa JIOTUYECKH U COJIEPXKATEIbHO-METOIUYECKH CO CIEAYIOIMMU AUCHUIIIMHAMHA U
npaxktukamu [1OOIT:

- OOmias 1 HEOpraHUYECKask XUMHUS;
- Opra"udeckasi XuMusi;

- Ou3HYecKas XUMHS;

- Komnounnas xumus;

- Xumus OGMOOTUYECKH aKTUBHBIX BEIIECTB;

- OCHOBBI 3KOJIOTUU ¥ TOKCUKOJIOTHH.

Jl5isg ycBOEHUSI AUCHMILIUHBI CTYIEHTHI JOJKHBI UIMETh MIPEIBAPUTENbHYIO TIOJITOTOBKY 10
XUMUM B oObeme Kypca  «OOmeld u HeopraHuueckod xumum», «OpraHuueckas XUMHUSD,
«Pu3nYecKass XUuMHUsD.

3. CTpyKTypa u cogep:KaHue TUCHUIINHBI

OO011as TPy 10eMKOCTh JUCIUILIHHBI COCTaBIseT 6 3aueTHbIX(e) equnut(bl) (216 yacos).

3.1  Buabl yueGHoii padoThHI U TPY10EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

H']j‘:[ Bup yueOHoi1 padoTnl E:g:: C§MeCTpH (qacoAlfz)
1 AyIMTOPHBIC 3aHATHSA
B Tom uncne:
11 Jlexinu 42 24 18
1.2 CemuHapcKue/mpakTUYeCKUe 3aHATHS 34 16 18
13 JlaGopaTopHbIe 3aHATHUS 50 32 18
2 CamocrosiTeibHast padoTa 90 54 36
B Tom uncne:
2.1 | peuieHHe pacyeTHBIX 33/1a4 IO BapuaHTaM / 27 18
TECTOB
2.2 MOArOTOBKA K J1a00paTOpHBIM paboTam 27 18
Htoro gacos 216 126 90
3 IIpoMe:kyTouHasi aTTeCTALUS
3auer/nud.3auer/IK3aMeH 9K3;9K3 IK3aMeH IK3aMeH




3.2 Temaruveckuii IJIaH U3yYeHHU s TUCIHHILIMHBI

3.2.1. Ounas ¢popma oOydeHus

TpyaoemkocTs, yac

AyauTopHasi padora e
o 2 [ L 3 g
= = s @ § Z| E £l E o
Ne Pazzienbl/TeMbl S s |8 % & E| E° 23S
n/n AUCUMIIHHBI a 5 |8 o = g2 zZ =
S |CEE| R8 E3| COF
= = = z
E 2 S =
(]
1 Paznea 1. Xumuyeckue MeToabI
aHaJIHM3a
1.1 | Tema 1. Beneuune 2
1.2 | Tema 2. Ilpenmer, 3aa9u ¥ METO/TBI 4 2 4
AHATMTHYECKON XUMHU
1.3 | Tema 3. KauecTBeHHBIH aHATU3 4 2 16 16
1.4 | Tema 4. MeTtoabl pa3aeneHus, 4 2 4
BBIJICJICHUS U KOHIICHTPUPOBAHUS
15 | Tema 5. KonuuecTBeHHBIH aHAIN3 6 4 16 24
1.6 | Tema 6. PacueTnl B 00EMHOM aHAIIN3E 2 4 4
1.7 | Tema 7. Merpoorus aHanusa 2 2 4
2 Pazgen 2. Du3zuko-xuMH4IecKue
METO/IbI AHAJIN3A
2.1 | Beenenue B QU3HKO-XHUMHUECKHE 2 1
MeToIbl aHaau3a. OOIIue CBeICHUS O
(U3NKO-XUMHUYECKUX METO/aX aHAIH3a
(DXMA).
2.2 | DIEKTPOXUMHUYECKHE METObl aHAIIN3A. 2 1
Yacts I
2.3 | DIEeKTpOXUMHUYECKHE METOIbI aHAIIN3A. 2 1
Yacts 11
2.4 | CrieKTpOCKONMYECKHE METO bl aHAIN32 2 1
2.5 | MonekynspHas abcopOIOHHas 2 1
CHEKTPOCKOIHUS
2.6 | doToMeTpHUECKUI METO]] aHAIIN3A 2 1
2.7 | Hedpenomerpusi, TypOuanmMeTpus u 2 1
pedpakTomMeTpus
2.8 | Houuslit oOMeH 2 1
2.9 | XpomarorpaduuecKuii METOT aHAIT3a 2 1
2.10 | Beoanoe 3anstue. [IpaBiia paboTsl u 4 2
TexHuKa 6e3omacHoctu. JlabopaTopHas
pabota «CocTaB ¥ IPUTOTOBJICHHE
pPacTBOPOB»
2.11 | Kougykromerpust JlaGopaTopHast 2 1
pabota «OnpeseneHune coaepKaHus
KHUCJIOTBI METOJIOM
KOH/TYKTOMETPUYECKOTO TUTPOBAHHSD)
2.12 | BompTamnepomerpust. JlabopaTopHas 2 1




paboTta « AMIiepoMeTpudecKoe
TUTPOBAHUE CYJIb(PAT-HOHOB »

2.13 | Tlorenmomerpus. JlabopaTopHas
pabota «Onpenenenue odIero
COJICPIKAHUS JKEJIC3a

2.14 | DAeKTPOXUMHUYECKIE METO IbI aHATH3a
CobecenoBaHue 10 J1a00PaTOPHBIM
paboTam

2.15 | ®oromerpus JlaboparopHas padora
«Omnpenenenue conepxanus xpoma (V1)
B BOJTHOM PacTBOpE»

2.16 | Nonnslii oomen. JlaboparopHas paboTta
«OmpeneneHue KATHOHOB MEH B BOJIC»

2.17 | CobecenoBanue 1o 1a00paTOPHBIM
paboram

2.18 | IpakTuveckoe 3aHsTUe. «PacueTsl u
OCHOBHBIE MTPUEMBI OTIPEACIICHUS
cocTaBa B PU3UKO-XUMHUECKOM
aHam3e»

2.19 | INpakTrueckoe 3ausiTre «PaBHOBECHE B
pacTBopax claObIX U CHIIBHBIX
AIIEKTPOITUTOBY

2.20 | Ilpaktuueckoe 3ausTHe. «I eTeporeHHOE
paBHOBECHE MPOU3BEACHUE
pacTBOPUMOCTEIN

2.21 | IlpakTudeckoe 3aHsTHE.
«KomMmruiekcHble coeinHeH s B (PU3HKO -
XUMHUYECKHX METOJIaX aHaIHU3a»

2.22 | Ilpaktuueckoe 3ansaTus. «Pacuers B
AIIEKTPOXUMUYECKHX METO/IaX aHAIIN3a»

2.23 | Ilpaktudeckoe 3ausTre. «PacueTsl B
aTOMHO a0COPOIIMOHHOM
CIIEKTPOCKOITHI

2.24 | Tlpaktudeckoe 3ausTue «Pacders B
MeTo/1aX pepakTOMETPUN U
TypOUIUMETPHUID

2.25 | Ilpaktuueckoe 3ansiTue «PacyeTsl B
XpomaTorpaduueckom MeToie
aHAIN3a»

2.26 | IlpakTudeckoe 3aHATHE
«Craructuueckas oopaboTka
pe3yJIbTaTOB U3MEPEHU B (PU3HKO-
XUMHUYECKOM aHaJIH3e»

Hroro

3.3  CoaepxkaHue THCHHUNIUHBI

Paznen 1. Xumunueckune MeTOAbI AHAJIN3A
Tema 1. BBegenue




AHanuThyeckas XMMHUS Kak Hayka o0 OIpeleleHMH XHUMHYECKOro COCTaBa BEIECTB.
XUMUUECKUH M (U3UKO-XMMHUYECKHI aHal3 KaK CpEeICTBO KOHTPOJS KayecTBa CHIPb U
MPOIYKIMH XUMUYECKON TPOMBIIUIEHHOCTH, a TaKK€ KOHTPOJISL YUCTOTHI OKPYIKAOIIEH CPEBI.

Tema 2. Ilpeamer, 3a1a4u ¥ METOAbI AHAJIUTHYECKOH XUMHH

3amaun W Kiaccu(UKanys METOJOB aHAJM3a B 3aBHCHMOCTH OT OOBEKTa HCCIICIOBAHMS.
Bunabl u sranel ananmsa. [loHsATHE O KAUECTBEHHOM M KOJIMYECTBEHHOM AHAIM3€, XUMHUUYECKUX M
(bU3UKO-XMMHUECKUX MeToAax aHanu3a. OCHOBHbIE TpeOOBaHMS K METOJaM aHajau3a: Ipenen
oOHapyXeHHUsl, HM30MPATENbHOCTh, CHEHU(PUUHOCTb, MPABUIBHOCTh, BOCIPOU3BOJAUMOCTD,
JKCIIPECCHOCTb U JIp.

Tema 3. KauecTBeHHbII aHAIN3

[TonsiTHE O KAa4YeCTBEHHOW  AaHANUTHYECKOHW  peakuuu. AHamuTHyeckas Qopma,
aHAIUTUYECKUE TNpu3Haku. TpeOoBaHUs, NpPEIbSIBIsEMble K KaueCTBEHHBIM aHAJIUTHUYECKUM
peakuusiM. TuUIbl  aHATUTUYECKUX PEAKUUW, YCIOBUS HX MPOBEACHUS. AHaIUTHYECKas
KJIaccu(UKalus KaTHOHOB U aHMOHOB. [/[poOHBINA M cucTeMatuyeckuil aHanus. Mnentudukanus
HEOPraHWYECKUX COCTMHEHUI Ha OCHOBE JaHHBIX KAY€CTBEHHOI0 XUMHUYECKOr0 aHAJIA3a.

Tema 4. MeToabl pa3aesieHus, BbieJIeHUs H KOHIEHTPUPOBAHHUS

Pasgenenne M KOHLEHTPUPOBAHME: KOJMYECTBEHHBIE XAPAKTEPUCTUKU. XapaKTEPHUCTHKA
METO/IOB OCAXKJEHUA M coocaxkaeHus. [IpousBeneHre pacTBOPUMOCTH U NPUMEHEHUE €ro s
BBIYMCIICHUSI KOHLEHTPAllMM HACBIIIEHHOIO pacTBOpa MajopacTBOPUMOIO JJIEKTPOJIUTA U
BO3MOXXHOCTH BbINIaJICHUS ocaaka. Xpomarorpadus. Knaccudukamus xpomatorpauueckux
METO/IOB IO arperaTHOMy COCTOSHHIO (a3, Ha OCHOBE 3JEMEHTAapHOTO aKTa, IO CI0CO0y
MIPOBECHUS Ipoliecca. DKCTpakuus. PacTBOpUTeNn, S3KCTPAreHThbl. DJIEKTPOXUMUYECKUE METObI
paszieneHus, METOAbI UCIIAPEHUs, YIIPABIIIeMasi KPUCTAILIN3ALU U JP.

Tema 5. KosinuecTBeHHbIH aHAJIN3

KonnuecTBeHHbIN aHAN3. XUMHUYECKAE METObI KOJJMYECTBEHHOTO aHAIM3a: IPABUMETPUS
U TUTPUMETPHUSL.

I'pasumempus

CyuiHoCTh rpaBUMETPUYECKOTO aHAJIW3a U €r0 IPUMEHEHHUE.

Tumpumempuyueckuti Memoo aHaIu3a.

OCHOBHBIE TIOJIO)KEHUSI TUTPUMETPUUECKOTO aHalu3a. THUMbl XUMUYECKHUX pPEAKIIH,
UCIIOJIb3yEMBbIE B THTPUMETPUU M TPEOOBaHMs, MPEABIBIsIEMble K HUM. THUTpOBaHUE; TOYKa
SKBUBaJIEHTHOCTH; KpuBbie TuUTpoBaHUs. Bpruncienue pe3ynbTatoB TUTpoBaHUs. OCHOBHBIE
MTOJIOKEHUS THTPUMETPUUECKOTO aHAIN3A.

Kucnomno-ocnoenoe mumpoesanue.

Teopernueckne OCHOBBI KHCIOTHO-OCHOBHOIO THUTpoBaHUsA. DakTopbl, BIHAKONIME HA
XapakTep KPUBOM TUTPOBAHMS M BEIMYMHY CKauka. VHAMKANMsg KOHEYHOM TOYKHM KHUCJIOTHO-
OCHOBHOIO THUTpoOBaHHs. KHCIOTHO-OCHOBHBIE HHAMKAaTOpbl. MHTepBan pH mnepexoma okpacku
WHIUKATOpoB. IIpuMeppl NOpakTHUYECKOrO  HCMOJB30BaHUSA  METOJA  KHMCIOTHO-OCHOBHOI'O
TUTPOBAHUSI.

Komnnexcomempus. Komnnekcono-mempuueckoe mumposanue

Heopranuueckue u opraHuyeckue THUTPAaHThl B KOMIUIeKcoMeTpuu. TpeboBaHus,
NpeIbsSBIsSEMbIE K PEaKIusM THUTPOBAHUS B KOMIUIeKcoMeTpud. OCOOEHHOCTH peaKIuu
KOMIUIeKcooOpazoBanuss uoHOB MertamwioB ¢ OJJITA B 3aBucumoctu ot pH. Kpussle
KOMIIJIEKCOHOMETPHUYECKOT O TUTPOBAHUS. MeTalouHIuKaTopHI. Baxneiimue
MeTaIIOUHAUKATOpbl. Croco0bl  KOMIJIEKCOHOMETPUUECKOTO TUTpOBaHUA. 30upaTenbHOCTD
TUTPOBAHUSA U CIOCOOBI €€ MOoBkIIeHUS. [I[puMephl MPaKTUYECKOTO UCIIOIb30BaAHUS.

Memoowi okuciumenbHo-60cCmMan08UmMeNbHO20 MUMPOBAHUSL

CranmapTHbeiii U1 (OpMaTBHBIM TOTEHIIMAIBI OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX CHCTEM.
KpuBble  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHOTO TUTpoBaHus. Munmukaropel. Knaccudukarus
METO/IOB OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOIO TUTpOBaHUsA. llepMaHraHtomerpusi, WOJOMETpHS,
XpoMaTOMETpHsl, OpOMaTOMETPHS | JIp.

Tema 6. PacueTsl B 00bEMHOM aHAIM3E
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CriocoObI BeIpaskeHHSI KOHIICHTPAlMii B 00bEMHOM aHain3e. PacdeTsl SKBHBAJICHTHBIX MacC
B OOMEHHLIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pCaKknuix. 3aK0H SKBUBAJIECHTOB.

PacueTtsl B MeTOax HEWTpalM3alWd, OKHUCICHHS BOCCTAHOBJICHHUS, OCAKIACHUS W
KOMILIEKCOOOpa30BaHMUSI.

Tema 7. MeTpoJiorusi aHaju3a

[ToHsATHST METPOJIOTHS ¥ U3MEPEHHUE. 3a/1aui aHATUTUICCKONH XUMHH KaK METPOJIOTHYECKON
Haykd. [lorpemiHOCTM  XMMHYECKOTO  aHaiuu3a. METpOJIoTHYeCKHue W aHaJIMTUYCCKHE
XapaKTePUCTHKH METOJIOB aHATN3a.

OCHOBHBIE HOHATHUS KIIACCUYECKON CTATUCTHKU.

Pasznen 2. PU3UKO-XHMHUYECKHE METOAbI AHAJIN3A
Tema 1. Beenenne B pu3uko-xumMmnyeckne MeToabl aHajau3za. Q0mmue cBeeHus 0

(pusuko-xummnyecknx MeroaoB anaauza (PXMA).

OcHoBuple mOoHATHS U ompenenenuss Knaccudukamms OXMA. OO030p cocTOSHUS
COBPEMEHHBIX METOAOB M ammapaTrypbl. METpOJOrn4ecKue M aHAIUTUYECKHE XapaKTEPUCTUKHU
METOJOB  aHaiu3a. AHAJIWTUYECKUH  KOHTpOJIb B IPOU3BOJICTBE  MapKHPOBOYHBIH,
TEXHOJIOTMYECKUH, NMOBEpOUYHBbIM M Tekymuil. 3HaueHne ®XMA B MOHUTOPUHIE OKpY>KAOLIEH
cpenpl. TpeboBaHME K METOJIaM aHAJIM3a: MPaBUIBHOCTb, BOCIIPOM3BOJUMOCTD, YyBCTBUTEIBHOCTh
Y TOYHOCTb.

OO0mue mpuemsl ONpeAeseHUus KOHLUEHTPaluu aHAJIW3HPYyEMOIrO BELECTBA: METOJ CEpUH,
METO/i CTaHAAPTOB, METOJ I'PalyHpOBOYHOTO Ipaduka. AHAIUTUYECKUHA curHai, npooda. Ilpsmele u
KOCBEHHBIE METO/Ibl AHAJIU3BI.

MaremaTtnueckast 00paOoTka pe3yibTaTOB HU3MEPEHUl W 00lue NpUeMbl ONpeeseHHs
KOHIICHTpallU1 aHAJIU3UPYEMOT0 BEILIECTBA.

Tema 2. DeKTpoXMMHYECKHE METOAbI AHAJIN3A YACTh |

OOm1ast XxapakTepUCTHKA U KJIacCU(UKAIIUSA METOIOB aHAIH3a. DJIEKTPOXUMUYECKHE METOIbI
aHanmu3a. Kiaccudukanus »7meKTpOXMMHUYECKHX METOJIOB aHalu3a IO H3MepsSeMOMY IapaMeTpy
Knaccudukanus no cnocody u3MepeHus. DIEKTPOXUMHUECKas sS4eiika, 3JeKTPOJbl CPaBHEHUS U
UH/MKATOpHBIE HJEKTpoAbl. OOpaTUMOCTh 3JIEKTPOXMMHUYECKUX peakiuil. BnusHue Toka Ha
MPOTEKAHUE JJEKTPOAHBIX peakunil. YpaBHenne Hepucra. Konaykromerpus. Ilonstue
JJIEKTPONIPOBOAUMOCTH, YJE€IbHAsd OJKBUBAJICHTHAsA M OKBUBAJICHTHAs DJIEKTPOIPOBOJUMOCTH.
IIpsmMass u KoOCBeHHass KOHAYKTOMeTpusA. KOHIYKTOMETpHYECKOE€ THUTPOBAHME, XapPAKTEPHBIE
3aBHCUMOCTH KPHMBBIX KOHIYKTOMETPUYECKOIO THUTPOBaHUS U OONAaCTH €ro INpPUMEHEHHUs.
[Torenunomerpusa. CrocoObl MpOBENEHUS aHalu3a B KOHAyKToMeTpuu. Ilpsimasi u KocBeHHas
noreHomerpun. ['padpudeckre cnocoObl onpeaeneHust KOHEYHOH TOUKU TUTPOBAHUSA. DIEKTPOIb
B noreHuuomeTrpuu. MoHocenekTuBHbIE  3neKTponbl. CTeKJIsHHBIM  anektpoa. Bribop
WHJIUKATOPHOTO JIEKTPOAA IS PA3IMYHBIX XUMUUECKUX PEaKLMii IPUMEHEHUE METOAa

Tema 3. DaeKTPOXUMHYECKHE METOAbI aHATU3A YacTh ||

Bonsramnepomerpus. [lonsarue o nonspuzanuu >nextpoaa. Bunasl nonspuzammu. OcoleH-
HOCTH BosbTamnepoMmerpun. KommyecTBeHHBIN aHanu3. YpaBHeHue MibkoBuya. SIBreHuns, ncka-
JKaroIlye BHJI MOJISIPOrpaMM U UX ycTpaHeHue. [loTeHIman mosyBoIHbI U €ro CBA3b C TOKOM JH(]-
¢by3un. MHBepcroHHas BoJlpTaMnepomMeTpus. Bo3MoxHbIe TUIIBI KPUBBIX M pacdeT KOHLEHTPalUu
AQHAJIU3UPYEMOTO BELIECTBA.

Kynonomerpusa. Cymuocts metona. 3akoH Papanes. M3mepeHne KoanyecTBa JIEKTpUYE-
ctBa. KynmoHoMeTpusi mpu NOCTOSHHOM MOTEHIMAlE M MOCTOSHHOM Toke. KyloHomerpuueckoe
TUTPOBAHUE , ETO OCOOEHHOCTH.

Tema 4. CnekTpockonuyeckue MeTO/Ibl AHAIN32

SIBnenusi, o0ycIOBICHHbIE KOPIMYCKYJISAPHON MpHUpool cBeTa. Buasl cnekrpockonuu. SIB-
JeHus, o0ycIOBIEHHbIE BOJHOBOM Mpupoaoil ceera. OnTuueckue mMeTonbl aHanu3a. Kiaccuduxa-
1S CIIEKTPOB. ATOMHBIE YMUCCUOHHBIE CIIEKTPBI, UX MOJYYEHHUE U PETUCTpauus. DMUCCHOHHAS
doromerpus rutamenu. [Iporeccel, npoTekaronue B iiaMeHu. 3aBUCUMOCTh HUHTEHCUBHOCTH U31Ty-
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YeHHUs OT KOHIeHTparuu. YpaBHeHue Jlomakuna-Illaitbe. [Tomexu B sMuccrOHHOW (hoTOMETpHH
wiamenu. [lpumenenue poTomMeTpun TIaMeHu

Tema 5. MoJiekyJisipHasi a0COPOIMOHHAS CTIEKTPOCKOMUSA

[Ipoucxoxaenune u mpeacTaBieHUE crekTpoB. OOImMe CBEACHHUS O MOJIEKYJISIPHBIX
cnektpax. [IpuMeHeHHEe  ANEKTPOHHBIX, KOJEOATEJbHBIX W  BpallaTeNIbHBIX  CIIEKTPOB.
XapakTtepuctuka noriomeHuss. OCHOBHON 3aKOH CBETOIOIJIONIEHUS. Y CJIOBUS IPUMEHEHUS 3aKOH
byrepa-JlamGepra-bepa. 3akoH agauTHBHOCTH cBeromnorjomenus. Kiaccudukanus meTomoB
MOJIEKYJIIpHON abcopOumoHHol criekTpockomuu. Meton MK —cnekTtpockonuu, mpuUMEHEHUE H
OTpaHUYEHUSI METO/IA.

Tema 6. ®oToMeTpHUYECKUIT METOI aHAIH3A

OcHOBHBIE 3Tanbl ¥ YCIOBHS (POTOMETPUUECKOTO aHanu3a. @OTOMETPUUYECKUN aHATIN3
JBYXKOMITOHEHTHBIX cMecel. CieKTpo(hoTOMETpUYECKUI aHaIN3 IBYXKOMIIOHEHTHBIX CMECeH.
[Tpuemsl onpenieieHusl HEU3BECTHOW KOHIIEHTpAMK B (hoTomMeTpun. POTOMETpUIECKOE U
cnekTpodoTomeTprueckoe TUTpoBaHue. OCHOBHBIE Y3JIbI MPUOOPOB POTOMETPUUECKOTO U
CHEKTPO(POTOMETPHUIECKOTO AHATH30B

Tema 7. Hedenomerpusi, TypouguMeTpusi U peppakToMeTpusi

Pedpakromerpusi, KoTMYEeCTBEHHAS XapaKTEPUCTHKA U METOJ M3MEPEHUsS IOKa3aTels Ipe-
nomiieHusi. PakTOphl BIUAIONIME HA IOKa3aTesb npesnomieHus. OnpeneneHne KOHUEHTpauu Be-
niecTBa ¢ nomouipio pedpakromerpa. Hedenomerpus u typOugumerpus. BzanmonelictBue csera
CO B3BEIICHHBIMU YaCTULIAMU pacTBopa. Peakuuu ucnoiab3yeMble B MeToAax. Bo3moxkHOCTH U Xa-
PaKTEePUCTHKU METOJOB. 3aKOH Panest u ero mpuMeHeHUe g HEPEIOMETPUU U TYpOUIMMETPHUH.
[IpuemMbl Hax0XIeHHUsI KOHLIEHTPALMK aHAJIIM3UPYEMOro BeulecTBa. [I[pumenenrne MeTo10B B aHAIIU-
3€.

Tema 8. UonHblii 00MeH

SABnenne copOumu, MoHATHS afacopounu, abcopommm, copoenTta. OnpenerncHrne HOHHOTO
oOMeHa, ero cymHOCTh. DaKkTOphI, BIUAIONINE HA HOHHBIA 00MeH. Bubl U cOCTaB HOHUTOB.
DU3UKO-XMMHUYECKHE CBOMCTBA HOHUTOB. [ [puMeHEeHe MOHUTOB.

Tema 9. Xpomartorpaduueckuii MmeToa aHaIM3a

Cymocts xpomatorpaduu. Knaccuduxanus xpomarorpaduueckux METOIOB aHalM3a.
["azoBast xpomartorpadus, €€ JOCTOMHCTBA U 0bOnMacTu mnpuMeHeHHs. OCHOBHBIE TEOPETHYECKHE
noaxoAsl. Xpomarorpaduueckue MUKH W HX mapaMmeTphl. [IpuHIMNUaIbHAs cXeMa Ta30BOTO
xpomatorpada. KommuectBennsiii ananm3. CrocoObl pacueTa coaepKaHHUs BellecTBa(METO
a0COTIOTHON KaJTMOPOBKHU, BHYTPEHHETO CTaHAapTa, BHYTPEHHEW HOpMaIU3alum).

3.4 TemaTnka CeMHUHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1. llpakTHyecKHe 3aHATHSA

Pa3nen 1. XumMu4yeckue MeTOIbI aHAJIM3A

Tewma 2. [Ipeamer, 3a1a9u ¥ METOIbI AHATUTUICCKON XUMUHU

Tema 3. KauecTBeHHBIN aHATN3

Tewma 4. MeTtopl pa3ienieHus, BbIICIEHNS U KOHIICHTPUPOBAHUS

Tema 5. KommuecTBEHHEBIN aHAIN3

Tema 6. PacueTsl B 00bEMHOM aHaIN3€E

Tewma 7. Merpoiorus aHanusa

Pa3nen 2. DU3HKO-XUMHYECKHE METOIbI aHAIN3a

1. CrocoObI BEIPAKEHUSI COCTaBa PaCTBOPOB , MPUTOTOBJIEHNE PACTBOPOB 33 TaHHOM
KOHLEHTpaluu

2. PaBHOBecue B pacTBOpax ci1aObIX U CHIIbHBIX 351eKTpoiuToB. PH 1 pOH BoaHbIX
pacTBOpOB

3. I'ereporennoe paBHoBecue. [Iponssenenne pactBopumoct. CosieBoit 3G heKT u

I[pO6HOC OCaXXIACHUC.
4, Kowmmrekcubie COCIUHCHUA B (I)I/IBI/IKO-XI/IMI/I'—ICCKI/IX METOJaxX aHaJIn3a
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5. Pacuetsl copeprkanus aHATM3UPYEMOT'O BEILIECTBA B OCHOBHBIX 3JIEKTPOXUMHUECKUX
MeTOAax (KOHAYKTOMETPUs, TOTCHINOMETPHS, KyJTOHOMETPHSI U BOJIBTAMIIEPOMETPHS).

6. PacyeTsbl KOHIIEHTpaMK AaHATTU3UPYEMOT'O BEILIECTBA B CIIEKTPOCKOMUYECKHX U (o-
TOMETPUYECKOM METO/IaX aHaAIIN3a.

7. Pacuetsl B pedpakTomeTpun, HeeTOMETPpUH U TYpOUAUMEeTpun. TeXHHUKA MpOBe/Ie-
HUSI U3BMEPEHUU.

8. Xpomartorpaguueckuii METOJ] aHAIM3a: PacyeThl COJEPIKAHUS aHATU3UPYEMOTO Be-
miecTBa. TeXHUKa MPOBEIEHHs ra30BOM, JKUJAKOCTHON U BEICOKO3(DEKTUBHOM Xpomarorpaduun

9. Craructuueckast 00paboTKa pe3ybTaTOB aHAIUTUYECKUX H3MEPEHHIH

3.4.2. JlabopaTopHbIe 3aHATHSI

Pa3gen 1. Xumuuyeckue MeTobl aHAIU3A

Tema 3. KauecTBeHHbIN aHAIN3

Jlaboparopnas padora «KaduecTBeHHbIE peaKIMi KATUOHOB 1 1 2 aHATUTUYECKUX TPy

Jlaboparopras paboTa « AHAIHM3 cMeCH KaTHOHOB | ¥ 2 aHATUTUYECKHUX TPYIIID)

Jlaboparopnas padora «KaduecTBeHHbIE peaKIMi KaTUOHOB 3 ¥ 4 aHATUTUYECKUX TPy

Jlaboparopuas pabota «KauecTBeHHBIC peaKIIi aHHOHOBY

Jlaboparopnas pabota « AHAIU3 COITM».

Tema 5. KosinuecTBeHHBIH aHAIN3

Jlaboparopras padora.«Onpenernenne coaepxaHus KapOOHATOB HATPHS U KU B PACTBO-
pe». nu «Onpenenenue ycTpaHUMOM K€CTKOCTH BOJIBDY.

JlaGopatopHnas paboTa. «OnpeeneHue coaep kanusi HOHOB MeAH B pacTBopey. Mnu «Omnpe-
nenenue conepskanus xenesa (I1) B commy.

Jlaboparopnas paborta «OmnpeneneHue o0IeH )KECTKOCTH BOJBD.

Paszngen 2. ®PU3uKO-XUMHYECKHE METOIbI AHAJIN3A

BBoaunoe 3ansiTue. [IpaBuna paboTsl U TEXHUKA 0E30MACHOCTH B XMMHUYECKOH J1abopaTo-
pun. TexHrKa XUMHYECKOTO0 dKCTIepUMeHTa. KOHTPOIIh 1 MOHUTOPHHT B TEXHOJIOTHYECKUX MTPOIIEC-
cax U OKpy KaroIiei cpene.

JIaboparopHas paboTta «CrocoObl BeIpa)keHHsI coOcTaBa pacTBOpoB. [Ipurotosnenue pacTso-
POB 3a/IaHHOI KOHIIEHTPALIUNY.

Konaykromerpusi.

JIaboparopHas pabota OnpeneneHue CoaepKaHus KUCIOThH KOHTYKTOMETPUUECKUM
TUTPOBAHHEM.

JlabopaTtopHas pabota OnpeeneHue coaepKaHus KATHOHOB IIMHKA B BOJIHBIX PacTBOpax.

IHorenunomerpus

JlaGopatopHnas pabota OrmnpeneneHre oOLIeTo coaepKaHUs Keesa.

Jlaboparopnast pabota OnpeieseHue coep >kaHusi aHUIMHA B BOJHBIX pacTBOpax.

JIaboparopHas pabota OmnpeneneHrue HOHHOTO COCTaBa BOJHOTO pacTBopa

JlabopaTopHas padota Onpezienenre BOAOPOTHOTO MTOKA3aTeNsl BOJHBIX PACTBOPOB

JlaGopatopHas pabota OnpeneneHue GTopua HOHOB HOHOCETIEKTHBHBIM JIEKTPOIOM

BoJabsTamnepomerpusi.

JIaGoparopHas paboTa AMIIEpOMETPHUECKOE TUTPOBAHUE CYJIb(HaT-NOHOB

doromeTpusi.

JlabopaTtopHas pabota Onpenenenue coaepxkanus xpoma (VI) B BogHOM pacTtBope

JIabopatopHnas padora Onpenenenue conepxanusi xenesa (1) ¢ cynpdocanummnopoit kuc-
JIOTOM

Peppaxromerpus

JIaGoparopHas pabora OmnpeneneHue coiepKaHus TIUIEPUHA B BOTHOM PacTBOPE

Honublii 00MeH

JIaboparopnas padota Onpenenenne katnoroB meau (I1) B Bose
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3.5 TemaTuka KypcOBbIX NPOEKTOB (KYPCOBBIX padoT)
VY4eOHBIM IIJIaHOM HE ITPEyCMOTPEHBI

4. Y4eOHO-MeTOAMYEeCKOe U HHPOPMALIMOHHOE o0ecnieueHne

4.1 HopmatuBHblie 1o0kyMeHTbI H 'OCTb1

1. ®I'OC BIIO no nampasnenuto noaroropku 20.03.01 TexnochepHas 6€30macHOCTS ,
yTBepkaAeHHbII, Munoopaayku Poccun 25.05.2020

2.ITpuka3 Muno6puayku Poccun ot 05.04.2017 Ne310 «O0 yTBep>KACHUU MOPSIKa
OpraHu3alliy U OCYIIECTBICHHS 00pa30BaTENIbHON JEATETLHOCTH IO MIPOrpaMMaM BBICIIETO
npodeccuoHaIbLHOr0 00pa3oBaHusi- MporpaMmMamM OakajaBpuaTa, IporpaMMam CrieuaInTeTa
,JJIpOrpaMMaM MarucTpaTypbh»

3. Ilpukaz MunoOpHayku ot 25.08.2017 Ne816 «O0 yTBep>KACHUHU MOPSIIKA TIPUMEHEHUS
OpraHu3alUSAMHE ,0CYIIECTBIISIONIIMHA 00pa30BaTENbHYIO JESITEILHOCTD SJIEKTPOHHOTO
00yUYEeHHS, TUCTATMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA IIPU PeaTH3alMy [P PeaTn3aluu
00pa30BaTeNbHBIX IPOrPaMM»

4. HopmaTuBHO-MeTOIMYECKHE JOKYMEHTbI MuHoOpHayku Poccun

5.JlokasibHbIE HOpPMATUBHBIE aKThl Y HUBEPCUTETA

4.2  OcHoBHas JuTEpaTypa

1. OcHoBbl aHaIUTHYECKOW XUMHH. Y4ueOHUK/ bombimosa T.A., bpeikuna I'.J1., M.: Beicias
mkoJia, 2004.

2. OcHoBbl aHanuTHueckoil xumun. Y4yeOuuk/ Anos H.B., bapa6anat F0.A., M.: Bricmias
mkomna, 2003.

3. Anamutnueckas xumus. PU3MKO-XMMHUYECKHE METOAbI aHain3a. YueOHHMK/ BacuibeB
B.I1., M. Ipocda, 2002.

4. AnanuTudeckas XUMHS. XUMHUYECKHE METOAbl aHaiu3a. JlabopaTOpHBIN MpakTUKyM. /
H.M. bapanaeBa, A.H.Kyckos, B.C. Bacunwes, A.Il. Aapimuna, M.: MockoBckuit [Tonutex,
2019.

5. Anamutnueckas xumus. COOpHUK METOAMYECKUX YKa3aHWUU Mg pelleHdus 3ajad,
KOHTPOJIBHBIX BOIMPOCOB, 3anay, BapuantoB /(3. / H.M. bapanaeBa, A.Il. Aapuinnaa, M.:
MocxkoBckuti [Tomurex, 2019.

4.3  JlomoJiHMTeJIbHAA JIUTEpaTypa

1. OcHoBsl aHanuTHYECKON XUMUK. YueOHuk/ [Tunumnenko A.T., ITstaunkuit U.B., M.:
Bricmras mkoia, 1990

44  DaekTpoHHBbIE 00pa3oBaTebHbIE PECYPChI
[IpoBenenHue 3aHATHI U aTTECTAIlM BOSMOYKHO B TUCTAHIIMOHHOM (popMate ¢ MpruMeHe-
HUEM CHUCTEMBI JUCTaHIIMOHHOTrO 00yuenus ynusepcuteta (CLO-LMS) Ha ocHOoBe pa3pabo-
TaHHBIX KadeIpoi AIEKTPOHHBIX 00Opa3zoBaTeabHbBIX pecypcoB (DOP) mo Bcem paznenam mpo-
rpammel:. Pazpaborannbie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIC TECTHI.
1. Pasnmen 1. Xumnueckue METOIBI aHAIN3A
https://online.mospolytech.ru/mod/resource/view.php?id=212376



https://online.mospolytech.ru/mod/resource/view.php?id=212376
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2. Pazpern 2. Dusuko-XxUMHUYECKIE METOIBLI aHAIN3A
https://online.mospolytech.ru/course/view.php?id=6930

[Topsimox nmpoBeaeHust paboT B IUCTAHIIMOHHOM (opMaTe yCTaHABIUBAETCS OT/IEIbHbBI-
MU PacIoOpsHKEHUSMH MPOPEKTOPA MO Y4eOHOH paboTe 1/UiTi HEHTPOM Y4eOHO-METOINIECKOM
pabotsl. Kaxaplii cTyZieHT obecrieyeH UHIMBUTYyaTbHBIM HEOTPAHHUEHHBIM JJOCTYTIOM K
ANIeKTPOHHBIM OnOmorexkam ynuBepcurera (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 37eKTpOHHO-OMOIMOTEUHBIM CUCTEMaM (3JIEKTPOHHBIM OHOIHOTEKaM)
1. AHanuTrueckast XuMus [3aeKkTpoHHas oudauoreka] library.ru
2. Xapurtonos 10.4. Ananurnueckas xumus . KonnuecTBeHHbIN aHAIN3,(U3UKO-XUMUYCCKHE
METOJIbl aHANIU3a [31eKTpOHHbIH pecypc|:npakTukyM / FO.51. XapuToHoB ... yueOHOe nocodue /
Xapuronog 1O. 4., Jlxxa6apos /. H. , 'puropsesa B. 1O. - Mocksa : [DOTAP-Menua, 2012. -
368 c. - ISBN 978-5-9704-2199-4. - Tekcr : anexkrponnsiii / ObC "KoncynpTanT cryaenra"
:https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html

3. Xapuronos 0.4, Jlxxabapos JI.H., ['puropresa B.1O. "Ananutnueckas xumus. Konuue-

CTBEHHBIN aHaNN3, PU3NKO-XUMUYecKue MeTo bl aHanu3a. [Ipaktukym"/ Xapuronos 0. 4. ,
Ixabapos 1. H. , I'puropresa B. FO. - Mocksa : [D0OTAP-Menua, 2012. - 368 c.
https://www.studentlibrary.ru

4. ANChem.ru —TIpodeccuonaiibHbIii HHTEPHET pecypc , HOCBSIICHHBIH aHATUTHYSCKON XUMHUH

U XMMHAYECKOMY aHalu3y ¥ MeTpoJsioruu http://www.anchem.ru
5. DaektpoHHO-6ubIHOoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

6. Karayor cchiiok Ha ¢aiiibl ¢ 3JeKTpOHHBIMU KHHTaMu hitp://www.y10K.ru/books
7. Poccuiickuii XMMUKO-aHATMTHYECKU#T mopTau http://www.anchem.ru/literature
8. TMopran Xumuueckoro dakynprera MI'Y http://www.chem.msu.su/rus
9. DnexTponHble XUMHUUeckue oudmorexu http://djvu-inf.narod.ru/nclib.htm
4.5.J/Iu11eH3N0HHOE U ¢BO0OHO pacpocTpaHseMoe NPOorpaMMHoe obecrieyeHne
HaumenoB | Paspaborumk Hoctyn Ccpuika Ha Equnelii peectp
aHue o HOCTh poccuiickux nporpamm A IBM u B/{
(mpaBoobaaaa | (IMIEH3MOHHO | (MPU HAJTUYUM)
TeJlb) €, CBO0O0/IHO
pacnpocTpasnst
eMoe)
Astra 000 JInneH3nonH https://reestr.digital.gov.ru/reestr/3057
Linux "PYCBUTEX- oe 83/?sphrase_id=954036
Common ACTPA"
Edition
MoitO¢pu 000 JIMeH3uoHH https://reestr.digital.gov.ru/reestr/3015
C "HOBBIE oe 58/?sphrase_id=943375
OBJIAYHBIE
TEXHOJIOI'N
HH

4.6 CoBpemenHble npodeccuoHabHbIEe 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI



https://online.mospolytech.ru/course/view.php?id=6930
https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html
https://www.studentlibrary.ru/
http://www.anchem.ru/
http://www.iprbookshop.ru/
http://www.y10k.ru/books
http://www.anchem.ru/literature
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNHBIX AJ51 0CBOEHUS TMCIUTIHHBI:
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HaumeHnoBanue Cchuika Ha pecypc JocTynHocTh
HNupopManmoHHO-CIPABOYHbIE CHCTEMbI
WudopMalimoHHble  pecypchl http://
Gopwan peeyp P HoctynHo
Ceru Koncynprantllnoc www.consultant.ru
JIeKTPOHHO-0U0IHOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.com HocrtymHa B cetn
HNuTtepuer 6e3
OrpaHUYEHU I
IPR Books https://www.iprbookshop HocrtymHa B cetn
HNHuTtepuer 6e3
OrpaHUYEHU I
[TpodeccronambHBIH http://www.anchem.ru JlocTymHa B ceTH
UHTEPHET PeCcypc , HOCBAILICHHBIH Wutepuer
AHATMTUYECKON XUMHUU U
XUMHUYECKOMY aHAJIN3Y U
METPOJIOTUH
IIpodeccnonanbuble 6a3bl JAHHBIX
baza JTAHHBIX HayuHo# | http://www.elibrary.ru JocTymHo
AJICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)
Web  of Science  Core| http://webofscience.com JocTtynHo
Collection —  momuremarnveckas
pedepatuBHO-OuOIHOTpaduyeckas u
HayKOMETpUYeCcKast
(bubmuomeTpuyeckas) 6aza JaHHBIX

5.MartepuajibHO-TEXHHYECKOe o0ecneyeHne

AHanmuTndeckas XuMHust
n (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC
METOJbI aHAJINU3a

Jlexunonnas ayguropus 11K
510.
129626, r. Mockaa,
yi1. IlaBna Kopuaruna, 1.22,

cTp. 2

Croubl yyeOHBIE CO CKaMbsIMHU,
ayJUTOpHAs I0CKa, IEPEHOCHOM
MYJIbTUMETUNHBIA KOMIUIEKC (ITPOEKTOP,
HOyTOYK). PabGouee mecTo
TperoaBaTelis: CTOJ, CTYJI, TyMOOUKa
JUTsl yCTAaHOBKH HOYTOYKa.

Jlaboparopuu kadeaps
«Xumbunorex» I1K 433,
526,529
129626, r. Mockaa, yiI.
[1aBna Kopuaruna, 1.22,
ctp. 1

JlaGopatopus o0opya0oBaHa
KOMIIBIOTEPHOU U MYJIbTUMEIUNHON
TeXHUKOU. TepMoMeTpal;
cnektpodoTomeTp CD; BHITSKHBIE
mKagbl; SIEKTPOHHbIE aHATUTHYECKUE
BECBI; BECHI JIAOOPATOPHBIE SJIEKTPOHHBIE;



http://www.consultant.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.anchem.ru/
http://www.elibrary.ru/
http://webofscience.com/
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pH-MeTpeI; akBaAUCTUILIATOD;
(hOTOKOJIOPUMETPHI; KOHTYKTOMETPBI,
KyJIOHOMETp «IKcrepT». [Ipu
MIPOBEICHHUH JIA0OPATOPHBIX pabOT
CTYACHTBI UCTIONB3YIOT CIIEHUAIBHYIO
XUMHYECKYIO TTOCYAY: MEPHBIE
[WIAH]IPBI, KOJIOBI KOHUYECKHE U
MEpPHBIC; TUTICTKH, OFOPETKH, TPOOUPKH.
JlaGopartopusi ocHaIIEeHa BBITSHKHBIMU
mkadaMu 171 paboThl C KUCIOTaMH,
IeJI0YaMH, JIETKOJIETYYMMH BEIIECTBAMHU.
JlaGopaTOopHBIi MPAaKTUKYM BKJIFOYAET
paboThI KaK MO KIACCHIECKOMY
Ka4YeCTBCHHOMY U KOJIMYECCTBCHHOMY
aHaMM3y (Ka4yeCTBEHHBIN aHAIIN3
KaTHOHOB U aHUOHOB, KUCJIOTHO-
OCHOBHOE, KOMIUIEKCOMETPHUECKOE U
0CaIUTENIbHOE TUTPOBAHUE), TAK U
paboThl HA COBPEMEHHBIX MPUOOpax
(9TEKTPOXMUMHYECKHUE U ONITUYECKUE

METO/Ibl aHAJIN3A).

6. MeToanyeckue peKoMeHAAINU

6.1 MeToanyeckue peKOMeH/IAMH JJI5l PenoaBaTeJisi 0 OPraHu3anum
o0yueHust

OOyuasi CTyJICHTOB TUCHUIUINHE «AHAIUTUYECKAs] XUMUS U (PU3UKO-XUMUUYECKHE METOJIbI
aHajau3a», MpernojaBaresib HMMEET LeNb pPAa3BUTh Y HUX MPaBUIbHOE NOHUMAaHUE CYIIHOCTU
pa3IMYHBIX METOJOB aHaju3a Ha OCHOBE COBPEMEHHBIX TEOPETUYECKUX TIOJOKECHHN XUMUU,
COOOIIMTh UM CBEIACHHUS O COOTBETCTBMHM OCHOBHBIX METOJOB aHAllM3a M BaKHEHIINX CBOMCTB
XHMUYECKHX DJIEMEHTOB U MX COCAUHEHUH.

WznoxxeHne TeopeTudeckoro M (HhaKTUYECKOro MaTepuaia Kypca OCYIIECTBISIETCS Ha
nekuusax. [lapannenbHO C JEKIMOHHBIMU 3aHSATHUSAMH TPOBOIATCS CEMUHAPHI U JTAOOpPATOPHBIN
MPAaKTUKYM.

OcHoBHOM  (popMOIl  U3y4YEHUS JUCHUIUIUHBI «AHAIWTAYECKAas XUMHS U  (PHU3UKO-
XUMHUYECKHE METOJbI aHalmu3a»», Kak W J000W Apyrod NUCIUIUIMHBI B BBICHIEM Yy4eOHOM
3aBEJICHUM, SIBIIICTCSI CaMOCTOSTENbHas paboTa oO0ydaromerocsi, KOTOpas BKJIIOYaeT B ceOs
npopaboOTKy JIGKIIMOHHOTO MaTepuaia, YyYeOHMKOB U y4eOHBIX TOCOOWI, BBHITIOTHEHHE
1abopaTOPHBIX paboT, MOATOTOBKY K CEMHHApaM M CjJade dK3aMeHa WM 3adeTa. B Toxke Bpems
MpenoaaBaTeNlb OCYHIECTBIAET CHUCTEMATHUYECKU KOHTPOJIb 3a CaMOCTOSATENbHOW paboToi
CTYyJICHTOB IIyT€M IMPOBEPKH TMOATOTOBJICHHOCTH CTYACHTOB K JaOOpaTOPHBIM 3aHATHAM U
ceMuHapaM (MHIMBHUIyalbHBIN OMpPOC, MPOBEpKa JOMAITHUX 3a/IaHUH, MPOCMOTP 3aluceld JTEeKIHi,
MPUEM PEe3yJbTATOB JIA0OPATOPHBIX paldOT, MPOBEACHHE MPOBEPOUYHBIX PAOOT, KOTOPBIE IIO
CYILECTBY SIBIISIOTCS 3a4€THBIMU).
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6.2 MeToanueckue yKa3zaHusi 1Jisi 00y4aromuxcsi Mo 0CBOEHHIO
AUCHUTIMHBI

W3noxxeHne TeopeTuuecKoro 1 pakTHYeCKoro MaTepuasia Kypca OCylecTBIsSeTCs Ha
aexuusix. [TapamiensHo ¢ IEKIIMOHHBIME 3aHATUSME IIPOBOAATCS CEMUHAPHI U JIA00OPATOPHBIN
npakTUKyM. OCHOBHOM (OpMOM U3yUeHUs TUCHUIUINHBI « AHATIMTHYECKAst XUMHU», KaK 1 JIF000i
JPYTO# TUCUUIUIMHBI B BBICIIEM yU4eOHOM 3aBEJICHHH, SIBIISIETCSI CAMOCTOSITEIbHASA padoTa
oOyuaroierocsi, KOTopasi BKJIO4aeT B ceosl:

- paboTy HaJl JICKIIMOHHBIM MaTEPHATIOM;

- pa®oTy HaJ pa3zienaMu Kypca MOJTHOCTIO WM YaCTUYHO BEBIHOCUMBIMU Ha
CaMOCTOSITENIbHOE U3yUCHHE;

- paboTYy MpH MOATOTOBKE K CEMUHAPaM U JIabopaTOPHBIM paboTam

I'maBHast 3a7a4a cTyIeHTa BO BpeMs JICKIUHU 3aKJIIOYAeTCsl BO BHUMATEIBHOM CIyIIAHUH
JEKIMU W 3allUCH €€ OCHOBHOTO cojepxaHus. Jlns 3amucell JEKIUil cleayeT MOoJb30BaThCs
OTHeNnbHONW TeTpaapio. OCHOBHAs OIIMOKA OTHENBHBIX CTYJCHTOB COCTOMT B TOM, YTO OHH
CTpeMSATCS JOCIOBHO 3aMKCcaTh BCE, UTO TOBOPUT JIEKTOP, M MIOATOMY YaCTO CJIEAAT HE 32 MBICIIBIO, a
3a CJIOBOM, HE€ YJIAaBJIMBAsl CMbICIIA M3JIaraéMoro marepuana. Jiud 3amuceid JEKIUH Cclieayer
MOJIb30BAThCS OTNIENBHON TETPaAbl0. 3alUCh BECTH HA OJHOI CTOPOHE TETPaau, OCTaBIss BTOPYIO
CTOPOHY JJISl BHECEHUS] COOTBETCTBYIOIIMX JIOTIOTTHEHHH.

Crnenyer uMeTh B BHJY, YTO HE BCE BOMPOCHI MPOTrpaMMbl, OTHOCSIINECS K TOH WM HHON
TeMe, O00s3aTebHO W3JIaraloTcs Ha JeKuuu. HekoTropple U3 HUX JOJKHBI  M3y4daThCs
CaMOCTOSITENILHO B TIpollecce padoThl HAM HaHHOW TeMoil. B 3rom ciydae HeoOXoaumo
3aKOHCIIEKTUPOBATh PEKOMEHIYEMYIO JIEKTOpOM IuTeparypy. [Ipu KOHCHeKTupoBaHUU H30eraTh
JIOCTIOBHOTO TIE€PETMCHIBAHUSI aBTOPCKOTO TEKCTA, CTapasiCh OTPa3HWTh JIMIIL HauOojiee Ba)KHBIC
MOMEHTHI. VcKitoueHus JOMycKaroTcs Julib Uit (OpMyIHpoBOK Hauboliee BaKHBIX
3aKOHOMEPHOCTEM.

[Tpu moAroToBKe K ceMUHAapaM U MPOBEPOYHOI paboTe HEOOXOAUMO:

a) BHUMATEJIbHO, HECKOJIBKO Pa3 MPOYUTATh CBOMH KOHCIIEKT, COOTBETCTBYIOIIHME Pa3/Ieibl
y4eOHUKOB U Y4eOHBIX OCOOUH;

0) MPOCMOTPETh PEKOMEHIAIUU T10 BBHITTOJIHEHHUIO YIIPAKHEHUIH;

B) MUCHbMEHHO OTBETUTH HA TEOPETUYECKUE BOTIPOCHI

[Ipy moaroroBke K J1aOOpaTOPHBIM paboTaM ClIEAyeT BHUMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECKHM BBEJIIEHHEM K pabdoTe W METOAMKOW BBIMOJIHEHHUS OJKcrepuMmeHTta. Kpartkoe
TEOPETUYECKOE BBEICHUE U PE3YIIbTAThl aHATIN3a 3aMUCHIBAIOT B JIA0OPATOPHBIN )KypHAI.

B kauectBe mabopaTOpHOTO KypHalla HCIONb3yeTcs OO0IIas TeTpaib C 3aloJTHEHHBIM
TUTYJEHBIM JTUCTOM.

JlaGopaTopHbIil  KypHal  SBISETCS  €IUHCTBEHHBIM JIOKYMEHTOM O TIPOBEICHHHU
IKCTIEPUMEHTA. Bectn 3ammcu Ha YEepPHOBHKAX HE pexo-
MEH/TyeTCsl. YpaBHeHUS peaxiuit JTOJIKHBI OBITh Y4EeTKO 3aIMMcaHsbl,
TaK Kak HeOpexKHas 3aIiCh MOXKET BBI3BAaTh OITHOKY.

OTuer o pe3ynbraTax aHaiu3a O(QOPMIISIIOT IO CXeMe MPHIIOKEHHON K OTMMCAHUIO KaXK 10U
nabopaTopHOil paboThI

Kaxnas mabGopaTopHas paboTa MO 3aBEpIICHHH JKCIEPUMEHTA, OPOPMIICHUS W 3aIllUThI
JOJKHA OBITH MOANKCAaHA Y TIPeroaaBaTels.

/. DOH/1 OLIEHOYHBIX CPEICTB

B mporiecce 00yueHUsT HCTONB3YIOTCS CIEAYIONINE OIEHOYHBbIE (POPMBI CaMOCTOSTEIbHON
paboThl CTY/EHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCcTaluN:
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- 3aMTa 1a00paTOPHBIX paboT;

- OTBETHI CTY/ICHTA Ha BOIIPOCHI TECTOBBIX 33aHUI;

- pe3yJIbTaThl HHTEPHET-TECTUPOBAHMUSL.

OOpasibl TECTOBBIX 3aJaHUI, KOHTPOJBHBIX BOIPOCOB M 3aJaHUI AJIS MPOBEICHUS
TEKYIIEro KOHTPOJIS, OMIETOB ISl TPOBEICHHS YK3aMeHa, IPUBE/ICHBI B TPUIOKEHHUH 2.

OOyueHnue no TUCHMIIMHE « AHATUTHYECKask XUMUS U (PU3UKO-XUMHUECKUE METO/IbI
aHaJIM3a» HAIPaBJICHO HAa (OPMHUPOBAHUE Y OOYHAIOIIMXCS CICAYIONIMX KOMITCTCHIIUI

Kona B pe3yabTaTe ocBoeHNs 00pa30BaTe/IbHONH NPOrPaMMBbI
KOMIIeTEHIINH o0y4yarouuiics 10/KeH 00J1a1aTh
OIIK-1 CrocoOHOCTh M3y4YaTh, AaHAJIM3UPOBATh, HCIOJIb30BATH OHOIOIMYECKHE

OOBEKTEl U mponeccbl OCHOBLIBAsACb HAa 3aKOHAX HW 3aKOHOMCPHOCTAX,
MAaTEMATU4YCCKHUX, (1)I/ISI/I‘ICCKI/IX, XAMUYECKHX M OHOJIOTHYECKHX HAyK U HX
B3aNMOCBA3AX

OIIK-7 Crnioco0OeH mpoBOANUThH SKCIIEPUMEHTAIbHBIE UCCIIEIOBAaHUS M MCIBITAHUS
0 33JaHHOW METOAWKE, HAONIOJeHUS M UW3MEpeHus, oOpabaTeiBaTh U
MHTEPIPETHPOBATh JKCIICPUMEHTAJIbHBIE TaHHBIC, NMPUMEHSS MaTeMaTHYECKHUE,
¢usnveckne,  PUIUKO-XMMHUYECKHE,  XMUMHUYECKHE,  OHMOJIOTHYECKHE
MHUKPOOHOJIIOTNYECKHE METO/IbI

7.1 MeToabl KOHTPOJISI M OlleHMBAHUS Pe3YJIbTATOB 00y4eHHsl
[TpomexyToUHast arTecTanus 00yJaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 10

pe3yJbTaTaM BHITIOJIHEHUS BCEX BUJIOB yUueOHOM paboThl, IPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM I10
JAHHOM TUCHUIUIMHE (MOJYJI0), IPH 3TOM YUHUTHIBAIOTCS PE3YIbTAThl TEKYLIET0 KOHTPOJIS
yCIIeBaeMOCTH B TedeHue cemecTpa. OlieHKa CTeNeH! JOCTHKEHNS 00yJatoIUMKCS TNIAHUPYEMBIX
pe3ynbTaToB 00yUEHUs MO JUCHMILIMHE (MOAYIIIO0) MPOBOJUTCS MPENOoIaBaTeNIeM, BEAY UM
3aHATHS 110 TUCUUIUIMHE (MOYJII0) METOJOM SKCIIepTHOM onieHKH. [lo uToram mpoMexyTouHoi
aTTecTally MO JUCIUILIMHE (MOAYJIIO) BHICTABIISIETCS OLIEHKA «OTJIIMYHOY, «XOPOLIOY,
«YJIOBJIETBOPUTEIIBHO» WIH «HEYOBIETBOPUTEIBHO.,

K mpomexyTo4HOM aTTeCTaluy JOIYCKarTCs TOJIBKO CTYIEHTHI, BBIITOJIHUBIINE BCE BUBI
yuebHoil paboThl, pelycMOTpeHHbIe paboueil mporpaMMoi Mo AUCHUIIINHE.

7.2 lllkajia ¥ KPUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00yUYeHH S

®opmMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH.

O0s13aTeIbHBIMH YCJIOBUSIMHU NOATOTOBKH CTYCHTA K IPOMEKYTOYHOM aTTeCTalluu
SIBJISICTCS BBITIOJTHEHUE U 3aIlIUTa CTYICHTOM J1ab0paTOpHBIX paboT, MPeayCMOTPEHHBIX paboUeii
IIPOrpaMMOi U MTPOXOKICHHUE BCEX MPOMEKYTOUHBIX TECTOB HE HUXkKE, ueM Ha 60% MpaBUIbHBIX
0TBeTOB. [I[poMeKyTOUHBIE TECTUPOBAHUS MOT'YT IIPOBOJIUTCS KaK B ayAUTOPUU Y HUBEPCUTETA 101
KOHTPOJIEM IperoiaBaTelis, Tak U AUCTAaHIIMOHHOM (hopMaTe Ha yCMOTpEeHHE IpenojaBaressl.

HlIxana
OUCHUBAHUA

Onucanue
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O1nn4uHo

BrinonHnens! Bce BUAbI yueOHOU pabOThL, IPEAyCMOTPEHHbBIE
y4eOHBIM MI1aHOM. CTyIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB IIPUBEICHHBIM B TaOIUIAX [TOKA3aTENeH,
onepupyeT NpuoOPETEHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH,
MIPUMEHSET UX B CUTYAlUSX IMOBBIIIEHHOM clI0XHOCTHU. [Ipu 3TOM
MOTYT OBITh JIOITyIIEHBl HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH,
3aTpyAHEHUS IPU AHATUTUYECKUX ONEPALMIX, IEPEHOCE 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLUH.

Xopouio

Brinonnens! Bce BUbI yueOHOM pabOThl, IPeyCMOTPEHHBIE
y4eOHBIM I1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IIPUBE/ICHHBIM B Ta0JIHIIAX
rokasareJseii, ornepupyeT NpUoOPEeTeHHBIMU 3HAHUSIMH, HO
JIOTYCKAIOTCS He3HAYUTENIbHBIE OIIMOKH, HETOYHOCTHU MIPH
AQHAJMTUYECKUX ONIEPALUX, 3aTPYIHAETCS IIPHU IEPEHOCE YMEHUN Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaLIUH.

YV 10BIIETBOPUTEIBHO

Brinonnens! Bce BUABI y4eOHOM paboThl, MPeayCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYZIEHT JEMOHCTPUPYET HETOTHOE
COOTBETCTBUE 3HAHUU, YMEHHI1, HABBIKOB MPUBEICHHBIM B TA0IHIIAX
MoKazaTeJsiei, onepupyeT NpUoOPETCHHBIMH 3HAHUSIMU,
JIOTTYCKAIOTCS 3HAUUTENbHbIE OIMOKH, HETOYHOCTH TIPU
AHAIIUTUYCCKUX ONICpaluiaX, UCIIBITBIBACT 3HAYHUTCIbHBIC
3aTpyIHSAETCS MPU NPUMEHEHUU HaBBIKOB B HOBBIX CUTYaIUAX

HeynosnerBopurensHo

He Beinonnen oauH niu 6osee BUAOB yueOHOU padoTHI,
IPEIYyCMOTPEHHBIX Y4eOHBIM M1aHOM. CTYAECHT IEMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHNH, YMEHUI, HABBIKOB IPUBEICHHBIM B
TabIUIax MoKa3aTesel, JoMyCcKatoTcs 3HaUUTeIbHbIE OITNOKH,
MPOSIBIISIETCS] OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB TIO PSIITy
noKasartesei, CTyIeHT HCIIBIThIBAET 3HAUUTENIbHBIE 3aTPyIHEHUS
IIPY OTIEPUPOBAHUY 3HAHUSMHU M YMEHUSMH TIPH UX MIEPEHOCE HA
HOBBIE CUTYaIUH.

7.3  OueHoYHbIE CpeacTBA

7.3.1. Texyuuit KOHTPOJIb
IlepedeHb OLEHOYHBIX CPEJICTB M0 AUCHUIUINHE: «AHATUTUYECKast XUMUS U (PU3HKO-
XUMHYECKHE METOIBI AaHATH32)

Ne HaumenoBanue Kpatkas xapakrepuctuka oueHouHo- | IIpencraBieHne oeHOYHOTO
OoC O11eHOYHOTO o cpenctBa B ®OC
CPEICTB OLIEHOYHOT'O CPEJCTBA
1. | Tecr CucremMa cTaHIapTU3UPOBAHHBIX @DOH/I TECTOBBIX 33aJaHUI
(T) 3aJaHHH,
MIO3BOJIAOILIAS
aBTOMAaTU3UPOBATh

IIPOLEAYPY U3MEPEHHUS YPOBHS




20

3HAHUU U
YMEHHUH 00y4Jaromerocs.

3JIP

CpencTBo poBepKU yMEHUH U
HaBBbIKOB

MPUMCHATH NOJTYYCHHBIC 3HAHWA JJIA
pelenust

HPAKTHYECKIX

3a/1a4

HOMOIIBIO HHCTPYMEHTATBHBIX
CPEICTB.

Bormpocs! k nonycky u 3amure
1a060paTOPHBIX PadoOT
Bomnpock! 11t caMonpoBepKH K
JICKIUSM

YceTHBII onpoc
CobecenoBanue
(YO)

CpencTBo KOHTpOJIA,
OpPraHU30BAHHOE KaK CIEIUAIbHAS
Oecesa me1aroru4eckoro paboTHUKA

¢ 00y4aronMmMcs Ha TEMBI,
CBSI3aHHBIE C U3yYaeMOU
JTUCIUILIMHOM, U pacCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUM
00yyJaromerocs 1o onpeeIcHHOMY
pasneny, TeMe, mpodiemMe U T.11.

Bonpoce! o remam/pazaenam
JUCLIATUTHHBI

Pa3HoypoBHEBBIE
3a/1a4y U 3aJ]1a-
HUs
(P33)

Paznuuaror 3a1auu U 3ajaHus:
a) perpOAYKTUBHOTO YPOBHSI, 103~
BOJISIIOLIME OLICHUBATh U JUArHO-
CTHPOBATH 3HaHHE (HAKTUIECKOTO
Marepuaina (6a30BbIE MOHS-
TUS, AITOPUTMBI, (PaKThl) U yMEHHE
NPaBUIBHO UCIIOJIB30BaTh CIELU-
QJIbHBIC TEPMUHBI U TTOHATHS,
y3HaBaHHE OOBEKTOB U3yUYCHUS B
paMKax OIpeeIeHHOTO pa3iena
JMCLUTITUHBI,
0) PEKOHCTPYKTUBHOTO YPOBHSI,
MO3BOJISIOIINE OLIEHUBATh U JIna-
THOCTHPOBATh YMEHUS CHHTE3HPO
BaTh, aHAJIM3UPOBATh, 0000IIATH
(bakTUYECKU U TEOpPETUYECKUI
MaTepual ¢ popMyIupoBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIE-
HUEM MIPUYUHHO- CJIEJICTBEHHBIX
CBSI3EH;
CpencTBo KOHTPOJIA,
OpPraHNU30BaHHOE KaK CIIeIabHAs

Oecena rmegarornaeckoro padoTHUKA

¢ 00y4arouMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOin
JTUCITUTIMHOM, U PaCCYMTAHHOE HA
BBISICHEHUE 00beMa 3HAHMI

KoMIiekT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui
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00yyJaromerocs 1o onpeieIeHHOMY
paszeiy, TeMe, IpodIeMe u T.II.

Paszgea 1. XuMuyecKkue MeTOAbI AHAJIN3A
IIpumepbI BONIPOCOB /1Jisi co0ece10BAHUS

1. Cynbdunnas knaccupukanus KaTHOHOB. JleiicTBHE rpyIIOBBIX PEAKTUBOB 2, 3. 4
AQHAIUTUYECKUX TPYTIIL.

2. Kakue coenunenus katumonoB Mg?*, Ba?*, Ca?*, Sr¥* pacTBOpHMBI U Kakue
HepacTBOpUMEI B Boje? [IpuBeanTe mpuMepsl peakiuii MOMydeHUs: UX HePaCTBOPHUMBIX
COEIMHEHU.

3. MoxHo 11 oO6HapyxuTh Ba®* B mpucyrctBum Ca®* n Sr?* peakuwueii: a) ¢ SO4%, 6)
KoCrO4?

4. BogHbIe pacTBOPHI KAKUX KATUOHOB 2 ¥ 3 aHATTUTUYECKHUX TPYIIIT UMEIOT IIBET?

5. ITouemy, ipu B3aMMOICHCTBUH coJic amoMuHus 1 Xpoma ¢ (NHa)2S Bbinanaior B
ocanok Al(OH)z u Cr(OH)s, ane cynbduasi? (OTBET MOATBEPAUTE YPABHEHUSAMH PEAKIIHIA).

6. Kakumu peakiusiMu MO>KHO OOHApYKUTh KATUOHBI: Fe?*, Fed*, Ni%*? (OtBer
MOJITBEPAUTE YPABHEHUSIMHU PEAKIIHA).

7. Kakumu peakiusiMu MOXKHO OOHApy>KUTh KaTUOHBI: Cu®*, Cd**? (OtBeT moaTBEpAKTE
YPaBHEHUSIMU pEaKLuil).

8. PacueTsl mpu moCcTpOCHUHM KPUBBIX TUTPOBAHMS (IPUMEPHI). 9.
PacdeTsl pe3ynpTaToB THTPUMETPUUECKOTO aHai3a. HopMmanbHas (SKBUBaJICHTHAs ) KOHIIEHTPAIIHS,
Tutp. Tutp no onpenensieMoMy BEIIECTBY.

10. Knaccudukanus Gu3nKo-XUMUYECKUX METOJIOB aHAIN3a. AHATUTUYCCKUI CUTHAI, €T0
3aBHCHUMOCTH OT KOHIICHTPAIIMH OMPEIeIsIeMOro BEeIecTBa.

11. XapakTepHuCcTHKa METOJI0B aHann3a. UyBCTBUTEILHOCTD, IIPE/IeT OOHAPYKEHHUS,
BOCIPOU3BOAMMOCTS U MPAaBUIHLHOCTh METO/IA aHATTU3A.

12. Ha ocHOBe 3a/1aHHBIX PE3YJIbTATOB aHAJH3a PACCUUTATH CPETHIOI0 KBAIPATUIHYIO
HOTPEIIHOCTh OTJEIIBHOTO OTIpeIeIEHUs.

13. Kongykromerpus. Y ieiabHas ¥ SKBHBAICHTHAS JICKTPOIIPOBOIUMOCTH PacTBOPA.
N3mepenue yaeabHON 3JeKTPONPOBOAUMOCTH C MIOMOIIBIO MOCTa YUTCTOHA U €€ pacuer.

14. TIpsimasi ¥ KOCBEHHAsi KOHYKTOMETpHs. PacdeT KOHIIEHTPAINH aHATTU3UPYEMOTO
BEIIIECTBA 10 pe3yIbTaTaM KOHAYKTOMETPUUECKUX U3MEPEHUH.

15. [Ipsimas noTeHHHOMETpHUs. DIIEKTPOXUMUYECKas ssueiika, pabounii 31eKTPO/I, AJIEKTPOIbI
cpaBHeHus. YpaBHeHne Hepracra. MoHocenekTuBHbIE 271eKTPOIbl. CTEKIISIHHBIN 3JEKTPO.

16. TToTeHIIMOMETPUYIECKOE TUTPOBAHKE: (PU3HIECKOE H300paKEHUE PE3YIHTATOB IS
ompezeNeHus KOHEYHON TOYKH TUTPOBAHMUS.

17. Kynonomerpusi. CymHocts Metoaa. KymoHoMeTpus mpu KOHTPOIUPYEMOM IMOTEHIIAATIE
U TIOCTOSIHHOM cuJiie Toka. CriocoObl onpeesieHusl OKOHYaHUs A1eKTpoin3a. OCOOEHHOCTh
KYJIOHOMETPHUYECKOTO TUTPOBAHUSI.

18. TMonsporpadus. [lonspuzanus snexrpona. Ypasuenue Tadens.

19. Tomsporpadus. [IpenensHbIN TOK TUGPY3UN U €T0 CBSI3b C TOTSHIINAIOM MOTYBOJHEI.
Pacuer koHIIEHTpalMK aHATU3UPYEMOTO BEIIECTBA.

20. MonexynsipHast abcOpOIIMOHHAs CIIEKTPOCKOMHS. 3aKOHBI CBETONOTIIONEeH s byrepa-
JlambepTta-bepa. AnmapaTtypa u3MepeHust MOTIOMIEHUS CBETA.

21. TexHuKa MpoBeaeHUs (POTOKOIOPUMETPUH U CIEKTPOPOTOMETPUH C UCTIOTH30BAHUEM
METOJIOB 100aBOK U TPayHpOBOYHOrO Tpaduka.

22. UK-cniekrpockonus. [Ipoucxoxnenue u obractu UK-cnextpos. Ipumenenne NK-
CMEKTPOCKOIHH.

23. ATOMHO-?MUCCHOHHAS CIIEKTPOCKOIHS IMUCCHOHHAS PoTOMETpHs I1aMeHu. Cxema
ycTpoiicTBa miiamMeHHoro ¢poromerpa. CriocoObl onpesieneH st KOHIEHTpaluu.
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24. SnepHo-xuMHUecKne MeTObl aHainu3a. OCHOBHBIE TUIIBI PaIMOAKTUBHBIX
npeBpalieHuii. Perucrpanus n3nydeHus. AKTUBAIMOHHBINA aHATTN3 U METOJ] U30TOITHOTO
pa30aBIICHHUS.

25. KuzakocTHas u ra3oBas xpomarorpadus. JleTekTupoBaHue CUTHaIa B XpOMOTOrpaduu

IIpumepsl pa3HOYPOBHEBBIX 32124 M 32/IaHUIA:

3aoanue Ne 1

1. MeTtobl pazieneHus 1 KOHIEHTpUpOBaHUs (repeuncints). Kparkas
XapaKTePUCTHKA METOA SKCTPAKIIUU. DKCTPAreHThI U PACTBOPUTEIIH.

2. KakoBo ycioBue BoinajieHus ocajika ¢ yaerom [1P? Kakue BeraucieHust HEOOX0IUMO
MIPOBECTH, YTOOBI BBIICHUTH BO3MOKHOCTbH BBITIAJCHHS OCaIKa?

3.3amaua. Berauciauts pH 0,11 pactBopa ykcycHoii kucinotsl (K CH3COOH = 1,74*%107).
KaxoBo Oynaer 3Hauenune pH npu pazbaBnenuu pactBopa B 100 pa3?

4, Paszienuth cMech AByMs ciocobamu: Sr2*, Ag*, Fe**, Bi*, Ba®**

3aoarue Ne 2

1. XuMHYeCKHe METO bl KOJIMISCTBEHHOTO aHanu3a. Turtpumerpusi. CymHOCTh METO/A.

2. KuciaoTHo - o0CHOBHOE TUTpOBaHue (MeTo1 HelTpanu3anun). [[pumepsl Crob30BaHus
MeToJ1a. PacueTsl pu MOCTPOCHUH KPUBBIX TUTPOBAHUS (TIPUMEPHI).

3. C xakuM uHaukaropom cienyet turpoBatb 100 mit 0,1H comnstroit kucmorst HCI 0,11
mienousto NaOH?

4.3amava. 13 naBecku pysl, paBHoi 0,4266 , B pe3ysbrare aHaim3a noixyueno 0,3046 r
Fe203. KakoBo mpolieHTHOE cofiep:KaHue xese3a B pyae?

Paznena 2. ®u3nko-xuMnu4ecKue MEeTOAbI AHAJIN3A

Texymuii KOHTPOJIb 3HAHUH BBIMOIHSIETCS 10 JIEKIIMOHHOMY KYPCY, TPAKTHYCCKUM U
nabopaTtopHbIM 3aHATHSIM. [lo Teopuu u peleHuto 3a7a4 ¢ UCIOIB30BaHUEM TECTOBBIX 33/IaHUM, a
TaK)Ke Ha JJAOOPaTOPHBIX 3aHITHUSIX.

TectoBbie 3a7aHus IPUBEACHBI HA caliTe MOCONUTEX C MPUMEHEHUEM AUCTAHIIMOHHOTO
o0Oyuenus ynusepcurera (CJO LMS).

Pe3ynpTathl TEKyIIEro KOHTPOIIS MMyTeM TECTHPOBAHUS CUUTAIOTCS YCIIECITHO
BBITIOJTHCHHBIMU, €CJTH TTOJIOKHTEITLHBIC OTBETHI COCTABISAIOT He MeHee 60% ot obmero uncia
3aJaHUM.

IIpuMmep TecTOBBIX 3aJaHU

B xnopuacepeOpsiHbIii 21eKTpo1 CpaBHEHHUS ISl KOHTAKTa C HOHAMU PAacTBOP J00aBIISIOT:

1) pacTBOp COJISTHOI KUCIIOTHI;
2) pacTBOp XJIOpHIA KAITHS;

3) pacTBOp THAPOKCHIA HATPHSL.

Bonpocs! k 1a06opaTopHbIM padoTam

[Tpumepst BOpoCoB K TabopaTopHoi paboTe «OmnpeneneHue coaep aHus KUCIOThI
KOHJTyKTOMETPUYECKUM TUTPOBAHHEM
Bomnpocwr mmns nomycka mabopaTopHoit padore:
OOBACHUTD CYIIHOCTh KOMIUIEKCOHOMETPUYECKOTO METO[a aHAIN3a
2. B uéMm pasznuune NMOMUACHTATHBIX ¥ MOHOJEHTATHBIX KOMIUIEKCOB JJI aHATUTHYECKOTO
onpeneneHus’?
Jl11 kako# nenu HeoOXouMo IpUMeHeHue Oy pepHbIX pacTBOPOB?
[Touemy crnenyet npuMeHsTh HaTpueByro coib J/TA Bmecto DTY?
5. Kakoe 3HaueHne (axTopa SKBUBAICHTHOCTH HYXHO MPUMEHSTH JJIsl pacyeTa Colep KaHus
MUHKa?
Bonpocs! ass 3amuThl 1a00paTOpHOI padoThI:
OOBACHUTH MOCTEAOBATEIIBHOCTD BBITIOIHAEMON paOOTHI
MO03KHO JTi TPUMEHSTD JJIs OTIPEIeTICHUS IMHKA IIeI0YHbIe Oy(epHbIe pacTBOPHI?
3. Hanmmmure peaxiuio B3auMoaeiicteus komruiekcona |l ¢ karnonamu nunka

=

~ow

=
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Kaxue npuuuHbl Ipyu TUTPOBAHUH BBI3BIBAIOT U3MEHEHUS 3JIEKTPOIIPOBOAUMOCTH ?
5. Bynyt nu u3aMeHsThCs pe3ybTaThl TUTPOBAHUS IIPU MOBBIIICHUH TEMIIEPATYPbI THTPYEMOTO
pacTtBopa?

7.3.2. [IpoMexxyToUyHas aTTeCTALHS
[TpomexyTouHas aTTectanus mpoBoAsTcs B 3 U 4 cectpax oOyudeHus B opme
9K3aMeHa.
Pa3nen 1. Xumuyeckue MeTobl AHAJIN3A
IIpumep Tecta
1. CrnenududyeckuMu METOJIaMU aHAIU3a MOKHO OIPENEIHTb ...
Bribepure oauH OTBET:

a) TpyMIly BEIIECTB;

0) TOJIBKO OHO BEIIECTRO;

B) /iBa BEILIECTBA.
2. YcnoBus ocaxxaeHus noHos Na* ...

Br16epute 0/1uH OTBET:

a) pH = 5-7, narpeBanue;

0) pH =7-9, «na xonomy»;

B) pH 7-9, n.y..
3. Uonsl Sr** o6napysxkuparot npu pH. ..., 06HAPYKEHHIO MENIAIOT HOHBI. ...

Bri6epute ouH OTBET:

a) pH = 5-7, nons! 1 aHanUTHUYECKOMN rPyNIIBI

6) pH =5-7, nons! Ba®*, Ca®*;

B) pH 7-9, Ba?*, Ca?".
4. CucreMaTH4eCKHI aHAIM3 OCHOBAH Ha pa3felIeHUN CMECH KaTHOHOB C IIOMOIIIBIO. . .

Bri6epuTe ouH OTBET:

a) XapaKTepPHBIX PEaKIIHii;

0) ceruduUecKuX peaxiui;

B) peaKkluii C TPYNMOBBIMU PEAKTUBAMH.
5. Cu?*, Na', Pb?*, Zn?*, Ca®".Pa3nennTh cMech KaTHOHOB, MCITIONB3Ys CHCTEMATHUIECKHIt

aHaJIN3 MO CYIb(GUIHON U KUCIOTHO OCHOBHOM KiIaccu(DUKAIUSIM:

Cu®*, Na*, Pb?*, Zn?*, Ca?*,

Pemenne npenocTaBuTh.

VYcioBue BrINIaIeHUE OCAIKA. . .

BriGepuTe oauH OTBET:

a) MOHHOE TIPOU3BEICHNE < MPOU3BEICHHS PACTBOPUMOCTH;

0) mpou3BeIeHUs PACTBOPUMOCTH < HOHHOTO MPOU3BEICHHUS;

B) IPOM3BE/ICHNE PACTBOPUMOCTH = HOHHOMY ITPOU3BEACHUIO.
6. B rpaBuMETpUYECKOM aHaIHM3€ BECOBBIE OMpECNICHUs MPOBOAATCA C OMIUOKOH... , A

pacyeTa Macchl ONpeAeIIeMOro KOMIIOHEHTa HCIOIB3YIOT (hOpMYITy:

Br1GepuTe oMH OTBET:
M orp
a) ¢ ommOkon 0,2%, M omp = Mipap —--eemeeeeeeee ,

0) ¢ ommOkoit 0,02%, M onp = Mipas * F;
B) ¢ omu6Koit 0,2%, M onp = Mrpas * F.
7. Metoasl 00bEMHOTO aHAIN3A. ..
Bribepure oiuH OTBET:
a) nmpsimoe, oOpaTHOE, KOCBEHHOE;
0) KHCIOTHO-OCHOBHOE, OKHCIMTEIbHO-BOCCTAHOBUTEIbHOE, KOMIUIECOOOpa30BaHUS U
OCaKJICHUS;
B) METOJI MUIIETUPOBAHUS U METO/I OTACIbHBIX HAaBECOK.
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9. EmMKkocTh 6y(hepHOro pacTBopa 370 ...
Bribepure oauH OTBeT:
a) COOTHOIIEHHE KOHIICHTPAIUil KUCIIOTHI (OCHOBAHUS) U COJIH;
0) mpeeabHOE KOJIMYECTBO CUIIHLHOM KHCIOTHI WM IIEJI0YH (B MOJIB/JT), BBEJICHHE KOTOPOTO
B Oy(epHbIii pacTBOp BbI3bIBaeT n3MeHeHue pH Tonbko Ha 1;
B) MaKCUMaJIbHBIE KOHLIEHTPAIIUH KUCIOTHI (IIEI0UH) U conr B OypepHOM pacTBope, pu
KoTophIX pH pacTBOpa ocTaercs MOCTOSHHBIM.
10. KpuBsie TUTpOBaHHS JatOT BO3MOXKHOCTb. . .
Bribepute oaMH OTBET:
a) paccUMTaTh KOHIEHTPALUIO OIIPEIEISIEMOr0O BEILIECTBA,
0) onpeeNnuTh TOYKY IKBUBAJICHTHOCTH U BHIOPATh UHIUKATOP;
B) ONPEICITUTH MPABHIBHOCTH BHIOPAHHOTO METOIA.
11. Kax 11t KUCIOTHO-OCHOBHOM MHANKATOP MOKHO IPUMEHUTS ...
Bri6epute ouH OTBET:
a) 111 TATPOBAHUS ONPENEIEHHON Maphl «KUCIIOTa — OCHOBAHUEY;
0) U1 TUTPOBaHUS JIIOOO0H Maphl «KUCIOTA — OCHOBAHUEY,
B) JUIsl TATPOBAHUS ONIPEEIEHHON Maphl «KUCIOTa — OCHOBAHUEY NIPU
COOJIIOICHUH OMPE/IEIICHHBIX YCIOBHI.
12. NanuKaTopbl OKUCIUTETEHO-BOCCTAHOBUTEIIEHOTO TUTPOBAHHS UyBCTBUTEIIBHHI. . ..
BribepeTe oa1H OTBET:
a) K U3MEHEHUIO IOTEHI[MaJIa CUCTEMBIL;
0) K I3MEHEHUIO KOHIICHTPAIMH OJHOTO U3 PEarcHTOB;
B) K U3MEHEHUIO KOHLIEHTPALMU OJJHOI'O U3 MPOJTYKTOB PEAKIIUH.
13. MeTton iionoMeTpun IPUMEHUM JJIS1 OTIPEICIICHUS. . .
Bribepere oauH OTBET:
a) TOJIbKO OKHCIIUTENEH:
0) TOJIbKO BOCCTAHOBUTEIIEH;
B) U OKHMCIIUTENEH U BOCCTAHOBUTENEH.
14. B xayecTBE OPraHMYECKUX TUTPAHTOB UCTIOIB3YIOT. . ..
Bribepure o/1uH OTBET:
a) OPraHUYECKHE KUCIIOTHI;
0) opraHn4YecKue OCHBAHMSI,;
B) aMUHOIIOJIMKAapOOHOBbIE KUCIIOTHI.
15. B kauectBe nHauKaTOpa B MeTozie dDasHca UCHONB3YIOT ...
Bri6epute o1H OTBET:
a) XpoMaT KaJus;
0) JKerIe30aMMOHUHHBIE KBACIIBI;
B) aJICOPOITMOHHBIE MHTUKATOPHI.
16. 3aaua. B xoHHYECKOM KOJIOE TIPUTOTOBJIEH PACTBOP U3 HABECKH MEPOKCUIA BOJOPOJIA PABHOM
0,1875 2. Ha tutpoBanue 3troro pactsopa nomuio 18,87 mz pactBopa KMnO4 ¢ T = 0,004284 2/ma.
Brruucnuts nporienTHoe coaepkanne HoO2 B ananmmzupyeMmom obpasiie.
OTBeT 1aTh ¢ TOYHOCTHIO 70 4-T0 3HaKa. Pemenue 3amaun npeoCcTaBUTh.

Paznen 2. ®u3nko-xuMu4ecKue MEeTOAbI AHAJIN3A

DK3aMeH MPOBOUTCS MO OUIIETaM ¢ MOCIeIyIOIUM cobeceoBaHeM. Bpemst Ha MOArOTOBKY K
sK3aMeHy 45 MuHyT, yctHoe cobecenoBanue 10 munyT. IIpoBeneHue sk3amMeHa ¢ MPUMEHEHHEM
CPEZCTB AJIEKTPOHHOTO O0YYEHHUsI M JUCTAHIIMOHHBIX 00Pa30BaTEeNbHBIX TEXHOJIOTUI BBIMOIHIETCS
B COOTBETCTBUM C pacnopsbkeHneM ~Tlopsmok mpoBeneHHs INPOMEXKYTOYHOM aTTECTaluu C
UCIIOJIb30BAaHUEM CPEACTB DJIEKTPOHHOTO OOyYeHUs U JUCTAaHLUMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI’

Bonpocs! 17151 TOATOTOBKH K 3k3aMeHy @U3HKO-XUMHYECKHE MEeTOAbI AaHAJIN3a
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14.
15.
16.

17.
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Konn4yecTBeHHBIN N KaYECTBEHHBIN aHAIN3. AHAINTUYCCKUI CUrHaN. IHTCHCUBHBIE U
HKCTEHCUBHBIE CBOICTBA BemiecTB. Kitaccudukayst MeTo10B aHau3a. XapakTepuCcTHKa
METOJI0B aHaiu3a. YyBCTBUTEIBHOCTD, IIPE/IE] OOHAPYKEHNUS, BOCIIPOU3BOJAUMOCTb U
IIPABUIIBHOCTb.

Knaccugukanus u o0mias XxapakTepruCcTUKa XUMHUUECKUX, PU3MUECKUX U (PU3NKO-XUMUIECKUX
, OMOJIOrNYECKN 1 OMOXUMHYECKHUX METOIOB aHaIN3a.

Turpumerpuueckuii ananu3. 3aKOH SKBUBaJIEHTOB.MoJIsIpHast KOHLIEHTPALKs SKBUBAJICHTOB.
CylHOCTh METOJIOB OIIPEAETICHHS U PacyeT KOHIEHTPALUU aHATU3UPYEMOU IPoOBI
KonaykroMeTpuueckuii METO1 aHanu3a. Y JeNIbHas U SKBUBAJICHTHAS 3JIEKTPOIIPOBOJUMOCTD
pacTBOpoB. CyIIHOCTh METOA OIIPEAEICHHS U pacueT KOHLICHTPALM1 aHATU3UPYEMOU
MPOOBI.

[ToTenumomeTprieckuii METO aHaIn3a. JIEKTPOIHbIN MOTEeHIIMaN, ypaBHeHUuEe HepHcera.
IIpsimas u kocBeHHas noTeHuuoMeTpus. CyIIHOCTh METOI0B ONPEICIICHUS U pacyeT
KOHIICHTPALUU HCCIIEeLyeMOM TPOObI

[onsporpadust. BonbramnepHsle KpuBble ypaBHEHUS 3aBUCUMOCTH TOKa TUGGy3UH OT
KOHIICHTPALIMHU aHATM3UPYEeMOH poObl. [loTeHIra oayBOIHEL , pacueT KOHIICHTPALU!
HCCIIETyeMOM TPOOBbI.

Kynonomerpuueckuii metos ananuza. 3akod @apanes. CynHocTh METOAa ONPEIeTICHUS U
pacyer KOHIICHTPALUU aHATH3UPYEMO MPOOHI.

ATOMHasi YJMMCCHUOHHAs CHEKTPOCKOIHUSA. DMUCCHOHHAsE (POTOMETpPHUS MJIaMEHU. ATOMHBIE
criekTpbl. CrocoOBI OTIpeIeNIeHus U pacyeT KOHIICHTPALNU aHATH3UPYEMOM MPOOHI.
MonexynsipHas abcopOronHas cekTpockonus. 3akoH byrepa Jlambepra bepa. CriekTpbl
nornoieHus. [IpyHnunuanpHas cxema ycTpoiicTBa IpubOpOB MOJIEKYISIPHON
abCOpOLIMOHHOI CIIEKTPOCKONUU

MonekynsipHas abcopbumonHas ciekrpockonus. Criekrpoporomerpusi. CieKTpbl
MOTJIOIIEHUSI.

[IpuHnunuaneHas cxema ycTpoicTBa hOTOMETPOB

MonekynsipHas abcopOurioHHas criekTpockonus. Hegenomerpus u TypOouumerpust.
CyIlIHOCTh METOIOB OIPE/IeNICHHsI pacuyeT KOHIIEHTPALUU aHAIN3UpyeMoil poObl. CrieKTpbl
MOTJIOIIEHUSI.

HNoHnooOMeHHas U )KuaAKocTHasA Xxpomarorpadust. CynHOCTb METOAOB ONpeAETIeHNs pacueT
KOHIIEHTPALUU aHATU3UPYEMOM MPOOBHI.

I"azoBast xpomarorpagusi. CyniHoCTb METOIOB OIIPEIEICHUS pacyeT KOHIIEHTpaIuu
aHATM3UPYEMOM TTPOOHI.

TutpumeTpuuecKkuil aHanu3. 3aKOH YKBUBAJIIEHTOB. MOJIsIpHAs KOHLIEHTPALKsl SKBUBAJIECHTOB.
CyHIHOCTh METOOB ONpEeNIEHUs U pacyeT KOHUEHTpaluy aHAIM3UPyEeMOH TIpoObI

HpI/IMepHLIC BapHUaHTBI OuIeTOB JJIA BKSaMCHa((I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC MCTOABI aHaﬂma):

MMHUCTEPCTBO OBPASOBAHMS 1 HAYKU POCCUICKOM ®EJIEPAIIMH
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICIIEI'O OFPABOBAHK
«MOCKOBCKHH MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHUH ITOJIMTEX)

q)aKy.HBTeT XUMHYECKON TEXHOJIOTUU U OMOTEXHOJIOT nu, Ka(benpa «Xumbuorex»
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JucuuiuinHa: «AHaIUTHYECKas XUMUSI U QU3NKO-XUMHUYECKHE METO/IbI aHATIN3a
AK3AMEHAILIMOHHBIN BUJIET Ne 1 .

1. KoiandecTBEeHHBIH M KAuyeCTBEHHBLINH aHANIW3. AHAJUTHYSCKUNA CUTHAJ. VIHTEHCHBHBIE U
9KCTEHCUBHBIC CBOICTBA BemecTB. Kimaccudukaius MeToa0B aHanm3a.

2. ATOMHas SMHCCHOHHAs CIIEKTPOCKOIHsI. DMHCCHOHHAsT (POTOMETpHS IIaMEHU. ATOMHBIC
cnekTpbl. CriocoObl ONpeieNICHHs | pacueT KOHIICHTPAIIUU aHATU3UPYEMOU MPOOHI.

3.3amaya
YTBepKICHO Ha 3acelaHuu Kapeaphl «  » 2023 1., mpoTtokoi Ne
3aB. kadeapoii / /

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHWE BBICIIIEI'O OFPA3OBAHKS
«MOCKOBCKHH NOJINTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUH ITOJINTEX)

®axyJbTeT XUMUYECKON TEXHOJIOTUU U OMOTEXHOJIOTUH, Kadenpa « Xumbuorex»
Jucuumimza: «AHaIUTHYeCKas XUMUS U (PU3UKO-XUMHUECKUE METOIbI aHATTN3a»

SK3AMEHALIMOHHBIN BUJIET Ne 2 .

1. XapakrepucTtuka METOAOB aHaim3a. YUyBCTBUTENBHOCTb, TMpelel  OOHAPYKEHHUS,
BOCITPOU3BOJUMOCTH M MIPABHIIBHOCTb.

2. ATOMHas SMUCCHUOHHAs CHEKTPOCKOMHUS. DMHUCCUOHHAsT (DOTOMETpHS IJIaMEeHU. ATOMHBIE
criekTpbl. CriocoObI ONpeACIICHHs U pacyeT KOHIIEHTPAIIMU aHAIU3UPYEMOM TTPOOHI.

3.3amaua
VYTBepx/IeHO Ha 3aceaHuu Kapeapsl «  » 2023 r., mpotokoi Ne
3aB. kadeapoii / /

IIpumepsl dK3aMeHAIMOHHBIX 32124
PaccunTtath 00BEM HUCXOHOTO PAacTBOpa CEPHON KUCIOTHI ¢ MaccoBoi noneit 15,41% u
WI0THOCTHIO 1,05 1/Mi1, HeoOX0AMMBI [Tt TpUroToBieHus 2 1 4% pacTBopa KHCIOTHI €
IUIOTHOCTEIO 1,025 r/mn
Paccuurats Mmonsipayro koHneHTpanuo C(H.SO:) 1 MOJSIpHYIO KOHIICHTPAIMIO SKBHBAICHTA

Cors (H 2SO:) pactBOpa cepHOil KMCIOTHI ¢ MaccoBoi noneit w(H2S04) =20% u rtotHOCTRIO p=1,14
r/mn O0BbeM pacTBopa NPUHATH 1 1

B Boae oobemom 200mi pactBopuin ruapokcua Hatpus Maccoit 20 . Onpenenuts w(NaOH ),
y(NaOH ), C(NaOH ), Cxs(NaOH ) , mpuHSB MJIOTHOCTH MOJy4EHHOTO pacTBopa paBHOH 1,1 r/mi

BrruncnuTe cTeneHp aucconuanuu u KoHieHTpanuu uoHoB ¢(NH4 + ) u c¢(OH- ) rugpookcuma
ammonuss NH4OH c¢ xonuentparmern C>(NHsOH)= 0,1 monbdkB/n1 KoHcraHTa muccoruamnuu
ruapookcua amymonus K, = 1,79- 1073
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Berurciuth noHHyto cuiy pactsopos, 0.01M KCl u 0,005M Ba(NOz).

+ )
Rt R S AT Qs s brnssh BN 0] Morobs g
)=0,67
Paccunrtars a(OH™ ) npu t=20°C , ecm a(H * )= 2- 10 * mons/n
Hagecky crnaBa maccoit 0,8456 r pacBopuiiu ¢ momortsto diekrponusa npu cuie Toka 0,200 A B
TeueHur 20 MUH. ¥ TIOJIHOCTBIO BBIJIEIMIIM Ha KaTojie kKaaMuii Cd. BeraucanTs MacCOBYIO 01O
KaJMHs B CIIaBe.
pK kommnekca [CONHa)4] ** paBen 35,21 HaiiTh KOHCTAHTY HECTOMKOCTH K yecr
HaliTi KOHCTAHTY HECTOMKOCTH K yeer KoMekca [HgJa] 2 eciu pK1-4=29,83
Brruncnute KOHIEHTpAIMIO KOMILIEKcooOpa3oBarens U auranaa B 1 M pactBope, ecu oOmias
KOHCTaHTa HectoikocTH [Ag(CN2)] paHa 1,0 102
Mossipablii KOG PHUITMEHT MOTIIONIEHUS € PACTBOPA XKeje3a ¢ JUTU30HOM Ipu A=485 HM B KIOBETE
jiHo# 1 cM pases 6,81 10% . BBIUMCINTE ONTHYECKYIO INIOTHOCTD PACTBOPA A, COJEPIKAIIEro 3 MT
JKeJe3a B 5 Ml pacTBopa

13. PaccunTarh nMoTeHIMAN MIATHHOBOTO 3JIEKTPO/Ia B KOHEYHON TOUKE TUTPOBaHUS Es TipU
TUTpoBaHMU cynbdara HaTpus Na;SOz pacTBopoM 6pomata kanmust KBrO3 B kucinoii cpeze:

NaBrO3z+3Na;SO3= NaBr+3Na>SO4
BrO ~ 3 +3S03%" = Br~ +3S04>

CraHgapTHBIC AJIEKTPOIHBIC TOTCHIIMAIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM
pausl E° Pt| Br-,BrOs ~=+1,45B u E° Pt|SO#~,SO#=+0,17B

14. TIpu cnextpodoToMeTprdeckoM onpenenennn Ca®’ B BHIe KOMIUIEKCHOTO COEIHHEHHS
¢ xommiekcoHoMm III onTmueckas MIOTHOCTH pacTBopa, coiepskamiero 0,022 mr Ca?" B 50,0 mn
OPraHMYEeCKOr0 PacCTBOPUTENA, OKazayiach paBHOM A = 0,326. M3MepeHus: MpOBOJIUIIUCH B KIOBETE C
TOJIIIMHOMW 11081 | = 5 ¢M mpu onpeeNieHHBIX yCIOBUSX.

BrruncnuTh 3HaueHNE MOJIIPHOTO KO3 GUIIMEHTA MOTJIOMICHHUS KOMILIEKCa.

15. Ins ompenenenus conepxkanusi Fe B aHammsupyemMom oOpasiie METoJIOM J00aBOK
HaBecky 0,3250 r pacTBopmiH, IEpeHecIn B MepHYyIo kKonly BmectuMocThio 100,0 Mi u noBenu
00beM pacTBOpa A0 METKH. [[Jisl MPUTOTOBIIEHUSI OKPAIIEHHOTO pacTBOpa oTobopayu anuksoty 20,0
M1, 100aBUIM HEOOXOIUMBIE pEakTUBBI U JoBenu oOwveM pactBopa a0 50,0 mu. Onrtuyeckas
IUIOTHOCTb UCCIIEYEMOI0 pacTBOpa U TaKoro ke pactBopa ¢ go6askoit 0,2 mr Fe paBubl Ax = 0,250
U Ax+er= 0,370 COOTBETCTBEHHO.

Paccuurats MmaccoByto aomo (%) Fe B oOpasiie
16. Paccuntars konmenTtpamuio (Monb/n) MnOs u CrO# npu MX COBMECTHOM HPHCYTCTBHH B
pacTBope 1o CIEAYIOUINM JaHHBIM CIIEKTPO()OTOMETPHUECKUX U3MEPEHHH.

1

Hon A, HM cmecn 8( MnOgs - ) 8( Cro07 = )
MnO4 550 0,71 2100 0
Cr07" 430 0,42 500 220

17. Tlpu xaxoi cuiie Toka HEOOXOAMMO BBIIEIUTH BCIO Menb B TeueHue 30 muu u3 0,1 M
pactBopa Cu(NO3z) 2 06semom 200 mut.

18. Ilpu ompenenenun Kaaust B ynoOpeHuu HaBecky yaoopenus 0,2146 r pacTBopuiu B
200,0 M1 IUCTUIUTMPOBAHHOW BOJBI. B Tpu MepHbIe KOJIOBI BMeCTHMOCTHIO 50,0 MJI MOMECTHUIN TIO
15,0 M sToro pactBopa. Bo BTOpyio u TpeThio KonObl qo6aBuin coorBercTBeHHO 5,0 1 10,0 M
CTaHJAPTHOTO pacTBopa, moydeHHoro pactBopenueM 0,1525 r KCI B 100 M quctuminpoBaHHON
BO/IbI. Bece pacTBOpBI 10BENIN O METKH U U3MEPHWIIM MHTEHCUBHOCTD U3JTY4EHUS KaIHs B IIJITAMEHH.

Pesynbratel oromerpupoBanusi: Ix =38,0; lxer1 =62,5 lxierz =87,0

Onpenenutb MeTOA0M 100aBOK MAacCOBYIO JOJIO Kajlus B y100peHUN

19. HaBecky maccoit 2,35 1, coaeprKallyr0 HUTPAT HAaTpUs M OPraHMYECKUE BEIIECTBA B
MoJeKyJsipHoit dopme, pactBopuian B 100 mi Boabl. 20 M MOJyYEHHOTO pacTBOpa MPOIYCTHIN
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yepe3 katmoHutr B H' Qopme. Dmoar orrurpoBamm 15,8 mu 0,075M pacTBOpOM ILEIOYH.
Paccunrars MaccoByo J10JIt0 HUTpAaTa HATpUs B pacTBOPE

20. IIpu onpeneneHny cofepxaHusl MapraHia B JISTUPOBAaHHOW CTajnu HaBecKy cranu 4,9912
I' PacTBOPWJIM B KHUCJIOTEe M JOBeIM oOBeM pactBopa mo 250 mur. Jlns u3mepeHuit otobOpanu
QIUKBOTY pacTBopa 10 M1, MOMECTHIIM B KOJOY BMECTUMOCTBIO 50 MII M TOBEIIM 00BEM IO METKHU.
[Ipu  ¢poTroMeTpUpPOBaHMKM B BBICOKOTEMIIEPATYPHOM IUIAMEHH WHTCHCHUBHOCTh HW3ITy4CHUS
cocraBmna 78 ex. MHTEHCHBHOCT M3TyueHns crauaaptaoro 3,0-10“ M pacrsopa MnCl; cocrasmna

54 en. . ?HpCZ{eJ‘II/ITI) METOJIOM CpaBHEHMs coiepxaHue Mapranua B ctanu (%).
21, "BBIamColuTh MOJIBHYIO pe(PAKIIHIO 240€THIPEXXJIOPUCTOTO YIJIEPOAa, €CIIM MOKa3aTelb

npenomienus N = 1,46003, a maotHocTs d = 1.604. CpaBHuTh HaiifeHHYI0 pedpakimio ¢
D 4

BBIYUCIICHHOH 10 Ta0JIMIIaM aTOMHBIX pedpakuuii u pedpakuuii cB3en.
22. Meto1oM BHYTPEHHEH HOpMaJIU3aIlK PACCYMTATh MAacCOBYIO 100 (%) KOMIOHEHTOB
CMECH 10 JaHHBIM, TIOJTYYEHHBIM METO/I0OM ra30->KUAKOCTHON XpoMaTorpapuu

BemectBo S, MM? k
OeH30I1 35,6 0,78
reKcan 24.8 0,86
3TAHOJI 50,2 1,40
O-KCHJIOI 10,3 0,8




