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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[lenssMu OCBOCHMS TUCIMIUIMHBI «AHATUTHYECKAsT XUMUSA U QU3UKO-XUMHUECKUE METOIBI
aHaJIn3a» SIBJIAIOTCS TEOPETUUYECKas U MpaKTUYeCKasl MOJATrOTOBKA CTYACHTOB MO BOIPOCAM BbI-
Oopa MeToa aHaJIM3a U €ro MPAKTHYECKOTO OCYIIECTBICHUS IS MOJTy4YeHUs MHPOPMALUHA O
KaueCTBEHHOM U KOJMYECTBEHHOM COCTaBE TOTO WJIM MHOTO OOBEKTa MPH PEIICHUN BBITYCKHHU-
KOM 3a/1a4 Oyayiiei nmpodeccCuoHaIbHOU IeATeTbHOCTH.

2 MecTO TUCHUIJIMHBI (MOAYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPorpaMMbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cenmaaucra)

JucuumnnuHa «AHaIUTHYeCKas XUMUS U GU3UKO-XUMHUUYECKHUE METO/Ibl aHAJIN3a» BXOIUT
B 0a3oByro yacTh 610Ka | 0O6pa3oBaTenbHOI MPOrPAMMEI .

Jis u3yyeHus: AUCUMILTUHBI HEOOX0IMMBI 3HAHUS (YMEHUS, HaBbIKH), COPMHUPOBAHHBIC B
pe3yJibTare u3yyeHus aucuuiuiiH -~ Maremaruka, ®usuka, McTtopuss XUMUM M XUMHYECKOMN
TexHojoruy, OO1as u HeopraHudeckasi XuMus.

— Jucuummubl  Opranudeckas xumus, Ouszndeckas xumusi, Komnounnas xumus,
OO0mas xuMu4ecKasi TEXHOJIOTUS M3y4aroTCsl MapajuleNbHO C JAMCHUILIMHON «AHaIUTHYe-
CKast XUMHUSI U PUBUKO-XUMUYECKUE METObI aHATTU32Y .
3HaHusa (yMEHUSA, HABBIKH), MOJYYEHHbIE NMPU H3YUYEHUU AAHHON JUCUUIUIMHBI OYyAyT
HEOOXOIUMBI JTsI U3YUCHHUS TIOCIICTYFOIIUX JTUCIIATLINH:
- XuUMHYeCcKasi TEXHOJIOTHS TOIUIMBA U YTJIEPOAHBIX MAaTEPUATIOB
— IToaroroBka yrieu st KOKCOBaHUS
— Teopernueckre OCHOBbI XMMUYECKOM TEXHOJIOTUH TOILIMBA U YTIEPOIHBIX MATEPHU-
ajoB
- XuMu4deckasi TEXHOJIOTUS HEPTH M BBICOKOMOJIEKYJISIPHBIX COCIMHEHUMA
- N3Bneuenue u nepepaboTKa XUMUYECKHUX MTPOIYKTOB KOKCOBAHUS
- YUPC.

3 Komnerenuun ody4aromerocsi, GopMupyemMblie B pe3yJibTaTe 0CBOCHUS
AUCHUILUIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pe3yiabTaTe OCBOCHUA NUCHUIIJIMHBI «AHanmuTHYeCKasl XUMUS U CI)I/I3I/IKO'XI/IMI/I‘ICCKI/IG
MCETOJBI aHaJIu3a» 06yanOHII/II\/’IC$I JOJIKEH 06J'IaI[aTI> CICAYIOIUMHU KOMIICTCHIUSAMMU:

CTpyKTypHBII
DJIEMEHT [Tnanupyemblie pe3yabTaThl O0y4eHHS
KOMIIETEHIINHA
OIIK-1 CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOIL30BaTh OCHOBHEIC 3aKOHKI €CTe-

CTBCHHOHAYYHBIX TUCHUILJIMH B HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH

3HaTb OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JHUCIHUIIINH
TCOPCTUICCKHUEC OCHOBBI XMHUU

Ymerp HCITOJIB30BaTh 3HAHUE CBOMCTB XMMHYECKHX COCIWHEHUU IS ITPOBEACHUS XU-
MHYECKOI0 aHAIU3a

XapaKTepu30BaTh CBOMCTBA COEIMHEHUI Ha OCHOBE X XUMUYECKOH (POpMYIIbI U
CTPOCHUS;

MIPOBOAMTD J1a0OPATOPHBIE UCIILITAHUS.

BHa}IeTB METOJaMH TCOPETUUYCCKOro HCCICIOBaHUA, METOJaMH I/I)IeHTI/I(l)I/IKaIII/IH XUMHU-
YECKHUX BCIICCTB, KIACCHYCCKUMHU METOAAMH XUMHUYCCKOT'O U (bI/IBI/IKO- XUMHNYC-
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINHU
CKOI'0 aHaJn3a.
I1K-10 CIOCOOHOCTBIO IPOBOJAUTH aHAIIU3 ChIPbs, MAaTEpUAIIOB U I'OTOBOI Mpo-

JYKIIUHU, OCYIIECTBIISATH OIICHKY pPe3yJIbTaTOB aHaIn3a

3HaTh

OCHOBHBIE OIIPEJENICHHS U IOHATUS aHAIUTHYECKOW XMUMUHU;
KJ1accu(UKALMU METOJI0B aHAJIN3a B aHAJMTUYECKON XUMUM;
CYIIHOCTb METOJIOB aHAJIN3a,;
TEOPETUYECKHE OCHOBBI U IPUHIMIIBI XUMHUUYECKUX U (PU3UKO-XUMHUYECKUX
METOJIOB aHaJIN3a
YCTPOMCTBO M NMPUHIUIBI PA0OTHI UCMOIb3YEMbBIX B aHAIM3aX alnaparypbl
1 000py/I0BaHMS;
METO/]Ibl CTATUCTHUECKON 00pabOTKH pe3ynbTaTOB U3MEPEHUIM

YmeTh

[IpoBoauTh Hccae0BaHUS IO 3aJaHHON METO/IUKE;

COCTaBJISITh OMKCAHUE MPOBOJUMBIX IKCIIEPUMEHTOB;

BBITIOJTHSATE PacyeThl Pe3yJIbTaTOB aHAITN3a

000CHOBAaThH BEIOOP METOJ1a aHAIIM3A JISI HCCIISTYEMBIX 00pa3IoB mpoo;
TOTOBUTH JIAHHBIC JIJISi COCTaBJICHHSI 0030pPOB, OTUYETOB M HAYYHBIX ITyOJIH-
Kaluu

aHAJIM3UPOBATH PE3YNIbTAThl SKCIIEPUMEHTOB

Bnaners

HaBbikamMu paboThl ¢ XMMUYECKUMHU PEAKTHBAMU M IPpUOOpaMu, coOIroaast
mpaBuia 6e30MacHo paboThHI ¢ BEIIECTBAMHU U JIA0OpaTOPHBIM 000pyA0Ba-
HHUEM;
HABBIKaMU MPOBEACHUSI XUMUYECKOTO U (PU3HKO-XMMHUECKOTO aHalln3a;
HABBIKAMU PacyeTOB pPEe3yIbTaTOB aHAIN3a

npohecCHOHANBEHBIM SA3BIKOM IIPEIMETHON 00JIaCTH 3HAHHUS,

METO/IaMH MaTeMaTHYECKON 00pabOTKH pe3yIbTaTOB aHAIHM3a

ITK-18 roToBHOCTBIO HCHOJIB30BATh 3HAHUE CBOMCTB XUMUYECKUX 9JICMCHTOB, COE€IUHEHUH U
MaTCpHaAJIOB HAa X OCHOBC IJId PCIICHUA 3aaa4 HpO(l)CCCI/IOHaJ'IBHOI\/'I JACATCIIBHOCTH

3HaTh — OCHOBHBIE NIPUHIIUIIBI, METOBI, 00JIACTH TPUMEHEHUSI XUMUUYECKOTO U (HH-
3UKO-XMMHYECKOTO aHaIN3a;
— o0uIre 3aKOHOMEPHOCTH MPOTEKAHHSI XUMUYECKUX MTPOLIECCOB
— METOJIbl U CPEJICTBA MOTYUYSHHS] HHPOPMAIH O BEIIECTBEHHOM COCTaBe
VYmerhb — TOATOTOBUTH NMPOOY K aHATH3Y;

TOTOBUTH PACTBOPHI € 33JaHHOW KOHLIEHTpaluen peuiatb  TUIIOBBIE
3a/1a4y 10 aHAIUTUYECKOU XUMUU;

COCTaBJISITh YPaBHEHUS pEaKIIUH,

BBIMIOJIHATh PAcyeThl MO0 CTEXHOMETPHUYECKHM COOTHOILIEHUSM, pPacdeThbl
pPaBHOBECHI B pacTBOpax

BBIOpaTh METOJ pa3/iejeHHs] U KOHLEHTPUPOBAHUS UCCIETYEMOTI0 KOMIIO-
HEHTAa;

paboTaTh C pPa3NIUYHBIMU CIPABOYHBIMH HMCTOYHMKAMHU HH(POPMAIUH TIO
AHATUTUYECKON XUMHUH.




CTpyKTypHBIii
3IEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS

KOMIICTCHI UM

— COCTaBJIATh M aHAJIM3UPOBATh METOJUKH aHAIN3a; ONPEICIATh ONTHMAaIb-
HBIE YCJIOBHS TPOBEJCHHS aHAM3a C UCIOJIb30BAHUEM Pa3IUYHBIX METO-
JIOB, TIPEAINOJaratb MyTW CHUXKEHUS MOTPEIIHOCTH aHATMTUYECKUX ONepa-
i

Bnanets

HaBpikamu ipoBeieHUs] PU3UKO-XMMUYECKUX U3MEPCHUI;

HaBBIKAMU pabOThl C XUMHUECKUMH PEAKTUBAMU U ITpHOOpamu

HaBBbIKAMU BBIITOJHEHUSI XMMUYECKOT0 ¥ (PU3MKO-XMMUYECKOT0 aHAIN3a;

— cIoco0aMu COCTaBIICHHS U aHAJIM3a CXEM U METOAMK aHaJIN3a,

— HaBbIKAMM CTaTUCTHYECKOH 00pabOTKH pe3ybTaToOB J1aOOPAaTOPHOIO 3KC-
IIEPUMEHTA.

— METOAAMHU CaMOCTOATEIBHOIO IIJIAHUPOBAHUSA M NPOBEICHUS XUMHUYECKHUX

HKCIEPUMEHTOB, METOAAMH MAaTEMAaTUYECKOH 00pabOTKH pe3yslbTaToB aHa-

Im3a




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOYJIs1)

OO01mmast Tpy10€MKOCTh TUCHHUTIINHBI COCTABIISAET / 3a4eTHBIX eIUHUI] 252 aKaj. 4acoB, B TOM YHUCIIE:
— KoHTakTHas padota — 140,95 akan. yacos:

— ayaurtopHas — 136 akaj. 4acos;
— BHeayauTopHas — 4,95 akaza. yacoB

— caMocTosTenbpHas padora — 75,35 akaj. yacos;

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaJ. Jaca.

AynuropHas C'& = s
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1. AHanuTHUYeCKass XUMHUSI 3 1 OIIK-1 -
3YB;
1.1 KauecTBeHHBIH aHAIU3 [ToarotoBka k 1abopaTopHOii pa- |BbicTymieHne Ha ceMuHape, I1K-10
3 4 | 104 5 0ote, ceMuHapy (KOJUIOKBHYMY), |(3ammra [I/3 Nel 3yB;
BeImostHeHHE J1/3 Nel I1K-18 -
3YB;
1.2 I'paBuMeTpuyecKuii aHaan3 [TonroroBka k naboparopHoii pa- |BeicTynneHue Ha ceMuHape, OIIK-1 -
3 4 | 104 2 0ote, cemMuHapy (KOUIOKBHYMY), |3ammra [I/3 Ne2 3yB;
BeImoHeHue J1/3 Ne2 ITK-10
3YB;
1.3 TurpumeTpuyeckuii anaan3 I1K-18 -
3 2 - - 3YB;
1.3.1 KucnoTHO-OCHOBHOE TUTPOBAaHUE [ToaroTroBka k 1abopaTopHOii pa- |BbicTymuieHne Ha ceMuHape,
3 4 | 10/4 2 oote, cemuHapy (KOUTOKBHYMY), |3ammTa JI/3 Ne3

BBITIOJIHCHUC
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@) = s =l 8= 3}
= |SE|EE| &2 =" ¢
5 | ©E| 3= e s SO
2 S s| &3 C% s )
= = S8 =
JI/3Ne3
1.3.2 OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE . BricTynienue Ha cemuHape,
TUTPOBAHUE [ToaroroBka k maboparopHoii pa- |3ammuta JI/3 No4d
3 214 2 6ote, ceMuHapy (KOJUIOKBUYMY),
BBITIOJTHEHUE
J1/3Ne4
1.3.3 KoMIIekcoHOMETpUUECKOE THUTPOBa- [ToarotoBka k 1abopaTopHOii pa- |BbicTymieHne Ha ceMuHape, OIIK-1 -
HUE 0ote, ceMuHapy (KOJUIOKBUYMY), |3ammra JI/3 Ne5 3YB;
BBITIOJIHEHHE I1K-10
3 6/2 2
J1/3Ne5 3YB;
ITK-18 -
3YB;
2. Craructuueckas oO6paboTka pe3ysbTaToB ITonroroBka K NPAaKTHYECKOMY CobecenoBaHue, BBINOJI-
aHaIM3a 3 4/2 2 3aHSATHIO. HEHHE PACUYETHBIX 3a/IaHHUH
3. Metonpl paszieneHuss U KOHILIEHTPUPOBa- CamocTosaTenabHOe U3y4eHUe BricTynnenne Ha cemu-
HUS yueOHOIl U Hay4YHO TUTepaTypsbl. |Hape
3 4/2 3,2 |[ToaroroBka pedepara (mpe3eH-
TaluK), JOKJIa1a
4.  Ou3MKO-XMMHMYECKUE METOIbI aHaIM3a.| 3 - OIIK-1 -




AynutopHas

KOHTaKTHasi paboTa
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Beenenue. Knaccuduxarms 3YB;
I1K-10
3YB;
I1K-18 -
3YB;
[TonroroBka k 3aueTy 6
Hroro 3a cemect IIpomeskyTOoUHAs aTTeCTALMSA
P 3 | 34 |51/22 21,2 pomesxy "
(3auer)
4.1. DNeKTpOXUMUYECKUE METObI aHAIIN3A. 4 9 | 1877 97 [ToarotroBka K KOJIIIOKBHYMY. Brictynnenue Ha cemunape, |OIIK-1 -
Breimonaenue J1/3 Ne6 3amura 1a60paTOPHBIX padoT, |3yB;
4.1.1. TloreHunomerpus 4 3 6 CamMocTosATenpHOE M3yUeHHEe TeM| JOKJaJ moAarotosneHHoi Temsr |[1K-10
4.1.2. KongykromeTpus 4 2 5 TEOPETHUECKOro Kypca (Hamuca- pedepara 3YB;
4.1.3. BoabTamMnepoMeTpus 4 2 HUE KOHCNEKTa, pedepara, moj- I1K-18 -
TOTOBKA MPE3EHTALNH). 3YB;
4.1.4. Kynonomerpus 4 1 5 N3ydyenne MEeTOMK BBITTOJTHEHHUS
1a00paTOPHBIX paboT
4.1.5. DnexTporpaBUMETpHs 4 1 5
4.2. CnekTpoCKOMUYeCKHe METO bl aHaTn3a 4 s | 16/7 97 15 [ToaroTroBka K KOJIIOKBHYMY. BricTynnenue Ha cemuHape,
’ Breimmonaenue J1/3 Ne6 3amura 1a60paTOpHBIX padoT,
4.2.1. MonekynsapHasi CHEKTPOCKOMNus (Crex- CaMocCTOATENbHOE M3YyYEHUE TEM| JOKJIAJ MOArOTOBIEHHOMN TEMBI
tpooTromerpusi, pedpakromerpus, UK- u 4 3 TEOPETUYECKOro Kypca (Hamuca- pedepara
KP-cnektpockomnusi, JIOMUHECIICHTHAS CIICK- HUE KOHCIIeKTa, pedepara, Mo-
TPOCKOTHS ) TOTOBKA MPE3CHTAIINH ).




AynutopHas

KOHTaKTHas pabora| 5 & SR
T
= B aKaj. yacax . ®opMa TEeKyLIEro KOHTPOJIA ? =aa=t
Pasnesn/ rema 3 ( ) 2 5 Bun camocrosaTensHOM p yi p g5 =
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4.2.2. ATomHas CIEKTPOCKOINHUsS (aTOMHO- N3yueHnne MeTOAMK BBITIOJIHEHHS
abCOpOIMOHHAS U ATOMHO- YMHCCHOHHAN ) 4 2 n1a00paTOpHBIX PadoT
4.2.3. PeHTreHocnekTpaibHble METOABI aHa-
m3a. 4 3
IIpomexyTouHasi aTTeCTANMSA
Hroro 3a cemecTp 4 | 17 |34/14 54,15 pomesky 1
(3K3amMeH)
IIpomexyTouHasi aTTeCTANMSA
WTOr0 1Mo AHCUMILIHHE 34 | 51 |85/36 75,35 POMENY "
(3auer, IK3aMeH)

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOM opMme.
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

[TpoekTupoBaHue 00yYCHHsT CTPOUTCS HA OCHOBE CIACIYIONIMX MPUHIIUAIIOB:

- OOydeHHe Ha OCHOBE MHTETPALIUK C HAYKOH U TIPOU3BOJICTBOM.

- TIpodeccrnonanbHO-TBOpYECKAs HAIPABICHHOCT O0YYCHHUSI.

- OpHEeHTUPOBAHHOCTH OOYUYCHHS HA TMYHOCTD.

- OpHEeHTHPOBAHHOCTh O0YYEHHs HA Pa3BUTHE OIbITA caMOOOPA30BATEILHON JIEATEIBHO-
CTH OyIyIIero CIeIUaINCTA.

JInst JOCTHKEHUS TUIAHUPYEMbIX PEe3yJIbTaTOB O0YYEHHS, B JUCIUILINHE «AHATUTHYCCKAS
XUMHS U (PU3HKO-XUMHUYECKHUE METOJIbI aHAIHM3a» MCIOJIb3YIOTCS Pa3InvHbIe 00pa30oBaTE/IbHbIC
TEXHOJIOTHH:

1. Tpaouyuonmnvie obpazosamenvHvle mexuono2uu. UHGOPMALIMOHHAS JIEKLHUS, MPaKTHYECKOEe
3aHATHE, JabopaTopHas paboTa, CEMHHAP.

2. Texnonoeuu npobremHo20 0b6yueHus: npakTUUECKoe 3aHsITHE B (popMe ceMHHapa U JoMalllHee
3aJjaHKe, HAIPABJICHHOE Ha pelleHHe KOMIUIEKCHOH y4eOHO-IT03HaBaTeIbHOHN 3amadu, Tpedyro-
HIei OT CTy/EeHTa MPUMEHEHHS KaK Hay4YHO-TEOPETUYECKUX 3HAHUI, TaK U MPAKTUYECKUX HABBI-
KOB.

3. UnmepaxmusHvle mexHonio2uu: CemuHap-OUCKyccusi — KOIJIEKTUBHOE OOCYKIEHHE KaKoro-
a10O0 CIIOPHOIO BOIpOCa, MPoOIEMBbl, BhIABIEHUE MHEHUN B rpynne. M3noxenue npobdiem u ux
COBMECTHOE pelIeHHE.

4.  Uughopmayuonno-xomMmyHuKayuonuvle  00pazoeamenbHvle  MEXHONO2UU.  JIEKLMS-
Bu3yanu3anus. [Ipaktuueckoe 3aHsaTHe B (popMe Mpe3eHTAIH — MPEJICTABICHUE PEe3yIbTaTOB C
MCII0JIb30BaHUEM CIELIMATU3UPOBAHHBIX IPOTPAMMHBIX CPEl.

Jluunocmuo-opuenmupogantule mexnono2uu 06yyenus, 00eCICUNBAIONIIE B X0€ yueOHO-
TO Mpolecca y4eT pa3IndHbIX CIocOOHOCTEN 00y4aeMbIX, CO3aHNUe HEOOX OTMMBIX YCIOBHH IS
pa3BUTHS HMX WHAMBHIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE AKTHBHOCTU JIMYHOCTH B Yy4eOHOM
nporecce. JINUHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTMH OOYYEHHUS peau3yloTcs B pe3ysbTare
WH/IMBUYaJIbHOTO OOIIEHHS MPETIOAaBaTells U CTYACHTA IPU cAade KOJUIOKBUYMOB, TTOJITOTOBKE
WHIIMBHIyaIbHBIX OTYETOB IO J1a0OpaTOpHBIM paboTam, pelIeHUH 3ajad, pu padoTe B MalbIX
rpymmax (BBIIOJIHEHUE JTA00OPATOPHBIX PadOT, OJATOTOBKA OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI U
OTYETOB 110 JJAOOPATOPHBIM paboTam).

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss Ha MPaKTUYeCKUX W JIAOOPAaTOPHBIX 3aHATHSX, Ha
KOTOPBIX BBITTOJHSIOTCS TPYIIIOBBIE MM WHIUBHIyalbHbIE 3a0anus. [Ipyu nmpoBeneHnn 3aHATHI
UCTIONB3YETCSI METO/I KOHTEKCTHOTO OOydYeHHsI, KOTOPBIA TO3BOJISIET YCBOUTh MaTepHall ITyTeM
BBISIBIICHUS CBA3€H MEX/y KOHKPETHBIM 3HAaHHEM U €T0 IPUMEHEHHEM.

CamocrosTenbHas padoTa CTHUMYJIUPYET CTYACHTOB K CAMOCTOSATEIBHON MPOpadoTKe TeM
B IIpollecce HamucaHus pedeparoB, BHIIOIHEHUS 33aJaHUi, B Mpoliecce NOArOTOBKM K CEeMUHa-
paM M UTOTOBOM aTTECTALlWH.

HHTepakTHBHOE 00Y4YE€HUE BKIIOYACT CIIEIYIOLIIE METObI:
- paboTa B KOMaH e

- mpobIeMHOe 00yueHue

- KOHTEKCTHOE OOyUeHHE

- 00yuyeHHe Ha OCHOBE OIbITa

- MEXTUCIUIIITHHAPHOE

- OBpUCTHYECKas Oecena

- yueOHas TUCKyCCus .

JUis oLleHKM 3HAHMHA PEKOMEHJIYeTCS HCIIOJIb30BaTh PEUTHHTOBYIO CHUCTEMY, KOTOpas
o0ecrieunBaeT TUArHOCTUKY JOCTH)KEHHUSI 00ydaeMbIM 3a/IaHHOTO YPOBHS KOMITETEHTHOCTH Ha
KaXJIOM 3Tare TEeKYyLIero, MPOMEKyTOUHOTO U PyOeKHOTro, HTOroBOro KoHTpoJs. Llens ctyaenra
— HaOpaTh MaKCUMaJIbHOE YUCIIO0 0auioB. B urore, B kKoHIIE 3 cemecTpa, CTYJICHTHI, HAOpaBIIHe
CyMMapHbIii pedTuHT 50% MoIydaroT 3a4eT 10 AUCIUIIUHE.



6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOH PadoThl 00y4aAO U XCS

Bonpocul k konnoksuymam
«KauyecTBeHHBIH aHAJIN3)
1. IIpenmer u MeTOAbl KAYECTBEHHOI'O aHAJIN3A;
2. 0oTOOp M MOJATOTOBKA MPOOBI K aHAIH3Y;
3. aHaATUTUYECKHM CUTHAI;
4. TOTpeumHOCTH XUMHUYecKoro ananu3a. O0paboTka pe3ylbTaToB U3MEPEHHIA;
5. yCIIOBUS BBINIOJHEHUS aHATTUTHUECKUX PEaKIIHii;
6. 4YyBCTBUTEIBHOCTH, N30UPATETHLHOCTD U CHEIU(PUIHOCTh AHATUTHYECKUX PEAKIINN;
7. mpexnen oOHapyXeHUI (MUHUMAaNbHAA KOHIEHTpalUs, OOHAPY>KUBAEMbIii MUHUMYM, Tpe-
NeNbHOE pa3baBieHNE);
8. KoMIUIeKcoOoOpa3oBaHKE B aHATUTUYECKON XUMUWY;
9. perymuposanue pH pactBopoB. BydepHbie pacTBOpHI;
10. oGpa3oBaHuEe U PaCTBOPEHHUE OCAIKOB;
11. nusinue pH Ha NOAHOTY OCaXKAEHUS;
12. nusinue N30bITKA OCAUTEINS Ha IOJTHOTY OCAXICHHUS;
13. monsTHE 00 aKTHBHOCTH 3JeKTponuTa. MoHHas cuna pactBopoB. ConeBoit apdexr. Biusaue
n30bITKa OJJHOMMEHHBIX HOHOB U cojieBoro 3 dexTa;
14. npoGHoe ocaxeHue;
15. coocaxxieHre MpUMecei;
16. OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC TIPOIIECCH B KAYSCCTBCHHOM aHAIIN3E,
17. MeTo1bl MACKHPOBKH, pa3AeICHUS U KOHIIEHTPUPOBAHUS,
18. crienu(pUIHOCTh AaHATUTUICCKUX PEAKITHIA;
19. npoOHBII U CUCTEMATUUYCCKUN aHAJIU3;
20. rpymnIioBBIE peareHTsl U TPeOOBAaHUS K HIM;
21. neneHue KAaTHOHOB HAa AHAIUTUYECKUE TPYIITIBI
22. 9aCTHBIC PEaKIIHH.

" I'paBUMeETPHYECCKUI AaHATU3)

1. CyImHOCTh TI'paBUMETPUYECKOrO aHajau3a. MeToJbl, HCIOIb3yeMble B TpaBUMETPUU
OCaXJICHHE, BBIJICIICHUE, OTTOHKA.

2. Ocaxnaemass U rpaBuMeTrpudeckas ¢opmbl. TpeOoBaHus K HHUM. ['paBUMeTpUUECKHil
¢axrop.

3. OcHOBHBIE 3TaIlbl FPaBUMETPUYECKOT0 aHanu3a. [IpeumyiiiecTBa 1 HEJOCTaTKU METO/1A.

4. TpeboBanus, npenbsaBisgeMble K ocajkaM. BbiOop BenMumHbBI HaBeCKH, ocaautens. Pac-

yeT o0bema ocanurensi. [Ipoda Ha MOHOTY OCaxIeHUSI.

S. Obpa3zoBanue ocaakoB. Ilporeccel 3apojabilieoOpa3oBaHMs, arperanyy, CO3pEeBaHHS
ocajka. PacTBOpUMOCTb U CBEPXpPAaCTBOPUMOCTH 0CaAKOB. OTHOCUTENBHOE MEPECHIIIIe-
HUE U €ro BIUSHHE Ha CKOPOCTh MPOIECCOB 3apObIIIC00pa30BaHMsI U POCT KpUCTall-
JI0B. Y CJIOBUS OCAKIEHUS KPUCTAJUIMYECKUX U aMOP(HBIX OCA/IKOB.

6. [TpyunHEl 3arpsi3HEHUS 0CAZAKOB: COBMECTHOE OCAXKJIEHUE, COOCAXKACHUE, TOCIENYIOIIEE
ocaxxaeHue. Buapl coocaxxaeHus: ancopOIusi, OKKII03us, N30MOPHHOE COOCaXICHHUE.
CriocoObl YMEHBIIEHUSI COOCAXKICHUS.

7. ®unbTpOBaHKE, IPOMBIBAHUE, BEICYIIMBAHNE, TPOKATMBAHNUE OCA/IKA.
8. Omnpenenenue cepbl paBUMETPUUECKUM METOJOM.
9. Bberuncienys B rpaBUMETPUYECKOM aHAIN3E.

"KuCJI0THO-OCHOBHOE TUTPOBaHue'
1. Tutpumerpudeckuii ananu3. CyniHOCTb METO/IA.
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2. KonneHrpauus pacTBOPOB: MOJISIpHAs, MOJIIPHAsE KOHIICHTPALMs SKBUBaJIEHTa (HOpMaJlb-
HOCTb), TUTP, TUTP 110 OIPEJENIEMOMY BELIECTBY.

3. TwutpaHT, TATpOBAaHUE, TOUKA SKBUBAIIEHTHOCTH. CTaHIApPTHBIE U CTaHAAPTU30BaHHBIE pac-

TBOpHI. DUKCaHal.

MeToap!l TUTpUMETpUYEecKOro ananmusa. Kinaccuukaus MeTo10B:

IO TUITY IPOTEKAEMBIX PEAKIMH (KUCIOTHO-OCHOBHOE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE,

KOMILJIEKCOHOMETPHUYECKOE, OCAIUTENILHOER).

6. 1o crnocoOy TUTPOBaHUA: IPAMOE, 0OpPaTHOE, TUTPOBAHUE 3aMECTUTEIS

7. Kpusble THTpOBaHUS B KHCIOTHO-OCHOBHOM MeToJie. B Kaknx KOOpAMHATaxX CTPOST, TOUKa
9KBHUBAJIEHTHOCTH, CKa4OK TUTpoBaHus. Pacuer pH. 3aBucUMOCTh CKadyka TUTPOBAHMS OT
pa3IuYHbBIX (PAaKTOPOB.

8. MuaukaTtopbl KUCIOTHO-OCHOBHOTO TUTPOBaHUs. BpiGop nHAMKATOPOB. IHAMKATOPHBIE ITO-
rpemHocTd. O0sA3aTENBHO JH COBMACHUE TOYKU TUTPOBAHHS U KOHEYHOH TOUKHU TUTPOBA-
HuA?

9. TutpoBaHHWE MHOTOOCHOBHBIX KHCIIOT U MHOTOKHCJIOTHBIX OCHOBaHUN

10. Cranmaptusarus pactBopa HCI mo terpabopary Harpus (Na,B4O7 * 10 H,0)

11. Onpenenenue copepkanus EIOUYH B paCTBOPE.

12. Onpenenenue comeprkanus 1IEI0UYM U KapOOHATa HATPUS IIPU COBMECTHOM IIPUCYTCTBUM B
pacTBope.

13. Onpenenenue cogepkanus kapOoHaTa U rMIpoKapOOHaTa HaTPUs IPU COBMECTHOM IIPHUCYT-
CTBHH B PaCTBOpE.

ok

« OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE)

1. OxucnIuTEeNbHO-BOCCTAHOBUTENIbHOE TUTPOBaHUE. OCOOEHHOCTH peaKlUuil OKUCIECHUS
-BoccTaHOBJIEHHs. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIA MOTEHLUAI., €r0 3aBUCUMOCTh OT IpPH-
POJIbI OKHCIIUTEINS U BOCCTAHOBUTEIS, TEMIIEPATYPhl, KUCIOTHOCTH cpefbl. YpaBHeHue HepHera.
OnpezneneHye HanpaBJIeHUs peakUil OKHCICHUS-BOCCTAaHOBICHHUS.

2. TpeGoBaHHS K OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIM PEAKIHSAM, UCIIONb3YEMBIM B THT-
pPUMETpPUUYECKOM aHanu3e. MeTo/ bl OKUCINTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS B XUMHUeE-
CKOM aHanu3ze. TUTpaHTBHI.

3. KpuBas tutpoBanus. Ckauok TUTPOBAHUS, €r0 3aBUCUMOCTh OT Pa3IMUHBIX (DaKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENEH (BOCCTAHOBUTENIECH ).

4. OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE HHAUKATOPHL. TpeboBaHMs K HHIMKATOPaM.

5. besunaukaropHoe tutpoBanue. CylmHOCTh METOJa MepMaHranaromerpuu. Kakue Be-
IIeCTBa MOXKHO ONpEAETUTh METOAO0M nepMmanranaroMmerpun? Kak ompenensercs KOHel THUTPO-
BaHUS B IE€PMaHTaHATOMETPUU?

6. OnpezneneHre BOCCTAHOBUTENIEH B IEpPMaHraHATOMETPHUM — METO/E OKHCIUTEIbHO-
BOCCTAHOBUTEIILHOTO TUTPOBAHMA. YCTaHOBIIEHHE KOHIEHTpanuu pactBopa KMnO, mo ucxon-
HoMy BetecTBy - pactBopy (NH)4C204. OnpeneneHue TOUKN SKBUBAJICHTHOCTH.

7. Kakue BemiectBa (OKUCIWUTEIN WM BOCCTAHOBUTEIM) U C KaKUMHU 3HAUEHHUSIMH CTaH-
JIAPTHOTO JEKTPOHOTO MOTEHIMAIA MOKHO ONPEIC/ISTh IpsAMBIM THTpoBarieM KMnO4?  (¢°
mnoa ! mn’ = 1,51 B). Onpenenenne xene3a (2) B comun Mopa .

«Kommiekconomerpus»

1. KomnekcHsle coequnenns. OCHOBHBIE NOJIOKEHUS KOOpAMHALIMOHHON Teopuu. CTpoe-
HH€ KOMIUIEKCHBIX COEIMHEHHM.

2. XuMHYeCKas CBS3b B KOMILJIEKCHBIX coequHeHMX . KoopanHanmonHoe uncio. JleHrat-
HOCTb JINTaHJI0B. BHYTPUKOMIUIEKCHBIE COEIUHEHNUS.

3. Jucconunanus KOMIUIEKCHBIX COEIMHEHUH. Y CTOMYNBOCTh KOMIUIEKCOB. KOHCTAaHTHI He-
CTOMKOCTH M YCTOMYMBOCTH.

4. Kommnexkconomerpuueckoe Tutpoanue. Kommiuekconsl. TpeboBaHMs K peakiusM KOM-

IIEKCOHOMETPHUICCKOI0O TUTPOBAHUSA
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DaKTOpbI, BAUSIOMIKE Ha IPOIecC KOMITTIEKcooOpa3oBanus. DPPeKTHBHAS KOHCTAHTa
YCTOWYHBOCTH.

KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. Pacuer. @akTopsl, BIUAIOIIKE HA Be-
JUYMHY cKauka TUTpoBaHus. BrnusiHue pa30aBineHus pacTBOpa Ha BeUYUHY pM.

Crioco6b1 00HapYKEHUSI KOHEYHON TOUYKH TUTPOBAaHUS. MeTaluIONHINKATOPHI.

MeTo1pI KOMITIEKCOHOMETPUYECKOTO TUTPOBAHHUS : MIPSIMOE, OOPATHOE, BHITECHUTEIHLHOE
1 KOCBEHHOE.

[IpsiMmoe 1 oOpaTHOE TUTPOBAHUE KATHOHOB aTtoMUHMS pacTBopoMm DJITA.

VYcnoBust TUTPOBaHUS CMECU KATHOHOB B OJHOW aJIMKBOTE.

[IpynurHa MTHAMKATOPHBIX MMOIPEIIHOCTEN MPU KOMILUIEKCOHOMETPUYECKOM TUTPOBAHUH.

Omnpenenenue KECTKOCTU BOJbI KOMIUIEKCOHOMETPUUYECKUM METO/I0M.

Omnpenenenre METaJJIOB B pacTBOpax (ypaBHEHUS PeakIuii, yCIOBUS ONpeaeeHus, HH-
JTUKATOp).

IKcTpaKkuus

OCHOBHBIE 3aKOHBI U KOJTMYECTBEHHBIC XapaKTCPHCTHKH.

3akoH pacnpenenenus. Koncranra pacupenenenus, Ko3QpQUIMEHT pacipeieeHus.
Kiaccudukaryst 3KCTpaKIIMOHHBIX POLIECCOB.

CriocoObI OCYIIECTBICHHUS IKCTPAKIIUH.

[IpakTHYecKOe UCIIOIb30BAHUE.

Pa3yenenne 2;1eMEHTOB METOJOM SKCTPAKIIHH.

OCHOBHBIE OPraHMYECKUE PEAareHThl, HCIOIb3YEeMbIe IS pa3/IeIeHHsI SIIEMEHTOB METO-
JIOM SKCTPaKI[HH.

CenekTHBHOE pa3JielIeHHE 3JIEMEHTOB METO/I0OM M0J00pa OPraHNuECKIX pacTBOPHUTEINEH,
n3Mmenenue pH BogHoM (a3bl, MACKMPOBAHUS U IEMAaCKUPOBAHMUSL.

[TprOOpBI AJIsl FKCTPAKIIHH.

XpomaTtorpadus

Omnpenenenne xpomarorpaduu.

[ToHsiTHE O MOABMKHOMN M HEMOJBIXKHOM (hazax.

Knaccugukaius MeTo10B 10 arperaTHOMY COCTOSTHUIO ITOJIBUYKHOM M HEMOJBUKHOMU (a3,
10 MEXAHU3MY Pa3JeJICHNUs, 10 TEXHUKE BBIITOJIHEHUS.

CrniocoObl nostydeHus XxpomMaTorpamm ((ppoHTaJIbHbIHN, BBITECHUTEIbHBIN, JJIFOCHTHBIH).

OcHOBHBIE TapaMeTpbl XpoMaTorpammbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

CenexTuBHOCTh U 3 (HEKTUBHOCTh XpoMarorpapuueckoro paszgeneHus. Teopus Teope-
TUYECKUX Tapenok. Kunernueckas teopus. Pasperienue kak (akTop ONTHUMHU3ALNH
XpomaTorpaduueckoro npoiecca.

KadecTBeHHBI M KONMUYECTBEHHBIN XpoMaTOrpapUuecKuil aHanus.

["a3o-xunkoctHas xpomarorpadus. Anmnaparypa. Ilonroroska k pabore. JleTekropHble
cucteMsl. [Ipumenenue.

BosmoxHocTu Xpomarorpaduu  Kak JJis pa3feseHus], Tak U JUIs aHalIu3a BEeIlecTB.

«Pusnyeckue U GU3NKO- XHMMHYECKHE (MHCTPYMEHTAIbHbIC) METOAbI AHAJIN32»

CrnekTpockonu4ecKue MeToAbl aHAJIN3A
OO61mas XxapakTepuCTUKa U KJIacCU(PHUKAIUS CIIEKTPAIbHBIX METOJI0B aHalIn3a (110 MPUPOAE

YaCTHIl, B3aUMOJICHCTBYIOIIMX C U3Iy4eHHUEM (ATOMHBIE, MOJIEKYJISIPHBIC); XapakTepy Ipoliecca
(abcopO1MOHHBIE, SMUCCHOHHBIE); AUANa30HYy 3JI€KTPOMAarHUTHOTO U3TYUEHHUS).

AToMHBIE U MOJICKYJIAPHBIC CIICKTPbI, UX IMPOUCXOKACHUEC, BUJ U OCHOBHBIC XapaKTCpHU-
CTHUKH.
Cl’leKmpbl amomos. OCHOBHBIC U BOBGY)K,ZLGHHLIC COCTOSIHUA aTOMOB, XapaKTCPpUCTUKH CO-

CTOSTHUHM. DHEPreTUYeCKue NePeXoIbl, MpaBmiia 0T00pa. BeposTHOCTH JEKTPOHHBIX MEPEX0I0B
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U BPEMEHA XU3HU BO30Y)KICHHBIX COCTOSHUH. XapaKTEPUCTHKH CHEKTPAIbHBIX JHHUN: IOJIO-
’KEHUE B CIIEKTPE, MHTEHCUBHOCTb, MOJYIIMPUHA. [[pUUMHbI yIIMPEHUS CIEKTPAJIbHBIX JIMHUH.

Cnexmpol monekyn; ux oco0eHHOCTU. CXEMBbI 3JIEKTPOHHBIX YPOBHEH MOJIEKYJIbI. DJeK-
TPOHHBIE, KOjeOaTeIbHbIE U BpalllaTeIbHbIE CIIEKTPbl MOJIEKYJ. 3aBUCUMOCTb BHJA CIEKTPa OT
arperaTHOTrO COCTOSTHUSI BEIIECTBA.

AGcopOIMOHHAsT CLIEKTPOCKOIUS: CYIIHOCTh M OCOOCHHOCTH Hambosee pacipoCTpaHEH-
HBIX B aHAJIMTHUYECKOH NpakThke MeTo0B. DoToMeTpuueckuii anann3. OCHOBHOW 3aKOH CBETO-
HOIJIOILEHHS, ONTUYECKAs IUIOTHOCTb, IPOIMYCKAHUE, MOJISIPHBIM KOA(Q(QHUIUEHT CBETONOIJIONIe-
HUS. AJUTATHBHOCTH CBETOIOTJIONICHUS. Y CIIOBUs COOMIOIeHHsI 3aKoHa byrepa-JlamGepra-bepa.
['maBHbIC IPUYMHBI OTKJIOHEHHS] OT OCHOBHOT'O 3aKOHA CBETOINOTIJIONICHUS (MHCTPYMEHTAJIbHBIE U
(U3UKO-XIMUYECKHE).

Knaccugukanus annapaTypbl ¢ TOUYKH 3peHHs crioco0a MOHOXpoMaTu3auu (poToMeTpsl,
cnekTpodoToMeTphl). BrIOOp onTHManbHBIX yCIOBUE (oToMerpuyeckoro ompeneneHus. Cro-
coOBbI OnpeieNeHns] KOHLEHTPALMHU BEIIEeCTBAa B IPAKTUKE (POTOMETPUUECKUX U3MEPEHUIA: METO
IpagyupOBaHHOTO Tpaduka, MeToa 100aBoK. JJOCTOMHCTBA U HEAOCTATKH KaXKJ0ro u3 Hux. Pac-
4eThl B (POTOMETPUUECKOM aHaJIU3e.

Omnpenenenne Menu MeTo10M U hepeHIuaTbHON (OTOMETPHH.

JliloMuHeCHIeHTHBIA aHAJIN3

1. KakoBa npupo/ia JItOMHUHECIEHTHOT'O U3JTy4eHUs?

2. UeM 00BsICHSETCS CMENICHHE MAaKCHUMyMa CIIEKTPa JIFIOMUHECIICHIIUU B 001aCTh OOJIBIIHX
JUIMH BOJIH IO CPABHEHUIO CO CIIEKTPOM IOIIOMEHUS?

3. Ha yem ocHOBaH KauecTBEHHBIN JTIOMUHECIIEHTHBIN aHann3? Kak npoBoasaT kayecTBeH-
HbIE OIPEEeJICHUS] METOIOM JIFOMUHECLICHIIUN?

4. OT 4ero 3aBUCUT HHTEHCUBHOCTH JIIOMUHECIIEHTHOTO n3inydeHusi? Kak ona cBsizana ¢
KOHIIEHTpalueu?

S. OHepreTuyeckuil 1 KBAaHTOBBIN BBIXO/IbI IIOMUHECIICHITUH.

6. JloCTOMHCTBA U HeJ0CTaTKa METO/1a.

Peppakromerpus

1. [Toka3zarenb npenoMieHus, OT KakuxX (PakTOpOB OH 3aBUCUT?

2. UTto Ha3bIBAE€TCSl YIJIOM ITOJIHOI'O BHYTPEHHETO OTPAKEHUs?

3. Kak u3MeHseTCs yroJ MOJIHOrO BHYTPEHHETO OTPaXXEHHS C U3MEHEHHEM NIOKa3aTels
npesomiieHus?

4. [Monspuzanus u pedpakuus. Metozas! onpenenenus. Kak paccuurars MOISIPHYIO U
ynenbHyto pedpaxuuu? [IpaBuiao aaiuTUBHOCTH.

S. OmnpeneneHue CTpOEHUs BEIIECTBA MO NTOKA3ATEII0 IPETOMIIEHUS )KUIKOCTH.

6. Tuns! pe@pakropos. [Tpunuun paboTsl peppakToMeTpoB.

7. Ob6nactu npuMeHeHus: pehppakTOMETPUIECKOT0 METOIa.

IHoTeHMOMETPHYECKHUIT AHAIN3
1. IIpnuriHa BO3HUKHOBEHMS PA3HOCTU MOTEHIMAIOB MEXAY METAIUIOM M PacTBOPOM €ro
coyid. PaBHOBECHBIN DIIEKTPOAHBIN TOTCHIUAI.
MareMaTnyeckoe BbIpa)KEHUE 3aBUCUMOCTH BEIUYHUHBI 3JIEKTPOJIHOTO MOTEHIMAIIA
KOHILICHTPALlUH oTpeJieNIIeMbIX HOHOB B pacTBope (ypaBHeHHe  HepHcra).
CraHmapTHBIN 3JIEKTPOAHBIA TIOTEHIMAT U €T0  U3MEPEHHE.
CyIHOCTh NOTEHIMOMETPUUECKOIO METO/IA AaHAIN3A,
00JacTh ero NpUMEHEHHUs, JOCTOMHCTBA U HEJOCTATKH.
TO4YHOCTB U YyBCTBUTEIBHOCTh METO/A.
TpebGoBanus K UHAMKATOPHOMY DJIEKTPOJY M 3JEKTPOJIY CpaBHEHHUS. THIBI MHIUKATOP-
HBIX 3JIEKTPOJOB. DJIEKTPOJIbl CPaBHEHHS. XJI0PCEPEOPSHBIH AIEKTPO/I.

NooAwWg N
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8. OT KOHUEHTpAMU KaKUX MOHOB 3aBUCHUT MOTEHIIHAI XJIOpCEePEOPSHOTO AIEKTPOA.
Harmumure ypaBaenne  HepHcTa s XsmopcepeOpsHOTO 2JIEKTPO/Ia.

9. Mertannuueckre 1 MeMOpaHHbIE UHAUKATOPHBIE ANIEKTPOABI. DJEKTPOJIbl IEPBOTO U
BTOPOI'0 pPoja.

10.  CreknsHHBIN 3JEKTPOJI, €r0 YCTPOICTBO, JOCTOUHCTBA U HEIOCTATKU. DIIEKTPOIHAS pe-
aKLus.

11. OObsicHUTE XapakTep KpUBOW TUTPOBAHUS IPU TUTPOBAHUHU KapOOHATa HATPHs pac-
TBOPOM COJISTHOM KUCIIOTBI.

12. WurterpanbhHas u auddepeHnnanbaas KpuBble TUTPOBAHUS IPU TUTPOBAHUU KapOo-
HaTa HAaTPHs COJSTHOM KHUCIOTOM.

13. TpeGoBaHus K peakiysiM, HCIOIb3YEMbIM B IMOTEHIMOMETPUYECKOM TUTPOBAHHH.
14.  Ornuume npsiMOi MOTEHIMOMETPUHU OT  MOTEHIMOMETPUYECKOT0 TUTPOBAHMUS.

15. Onpenenenne KOHEYHON TOYKU TUTPOBAHUS (3KBUBAJIEHTHOT O 00BbEMA).

16.  OOpaTtumble 1 HEOOpaTHUMbIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CCTEMBI.

17.  Hanumwure ypaBHeHue HepHcTa A1 OKMCIUTENBHO-  BOCCTAHOBUTENIBHOT'O 3JIEKTPOJIA,

Ha KOTOPOM IPOTEKAET peaKius:
a)Fe? - 1e=Fe*

6) Cr,0/- +6e¢=2Cr" +7H,0.
18. Ompenenenue men0YHOCTH BOJIBI.
19. Onpenenenue xpoma.

BoabramnepomMeTrpuiecknii aHajau3

1. Boabsramnepomerpust. CyliHOCTh METO1a, OIIPEIETICHUE.

2. KakoBbl xapakTrepHble 0COOEHHOCTH SUEHKHU Ul BOJIBTAMIIEPOMETPUUECKUX HW3MEPEHUN
Y 4eM OHH OOYCIIOBJICHBI.

3. Knaccuueckast momsiporpadusi. CymHoCTh €€, 3JIeKTPObl. Y CTPOHCTBO, TOCTOUHCTBA U
HEJOCTaTKU PTYTHOTO Kalarollero MUKPOIJIEKTPOAA.

4. VYcenoBus peructpanuu noisiporpamm. Ha 4ro pacxoayercst BHENIHEE HapsDKEHUE, Halla-

raeMoe Ha nojsporpaduueckyro suyeiiky? MunnpdepeHTHBI >MEKTPOIUT, €ro poib. 3adeM
HY)KHO YAAJISITh U3 PACTBOPA PaCTBOPEHHBIN KUCIOPO] Mepe]] perucTpaiuei noisiporpaMmmsl?

S. BonberamnepHas kpuBasi, €€ XapakTepUCTUKH (KOHAEHCATOPHBIM TOK, MOTEHIMA BblJe-
JeHus], npenenabHbll Tok). [Ipu Kakux ycrnoBUSIX NMpeAenbHBbIM TOK sABiseTcs AU(Py3MoHHBIM?
[Touemy Benmnunna E1/ XapakTepusyeT npupoay Aenoispusaropa?

6. 3aBUCUMOCTh HU(PPY3MOHHOrO TOKAa OT KOHIEHTpAIMM Jenojspu3aTopa: ypaBHEHHE
NnbkoBuya. M300pa3ure KpuBble 3aBUCUMOCTH BEIWYMHBI AU(PPY3MOHHOTO TOKA OT KOHIICH-
TpalMy AETONSIpU3aToOpa U MOKAKUTE KaK BbIOMpaeTcs padounii MOTEHIMAN ISl aMIepOMETPH-
4EeCKOr0 TUTPOBAHUS.

7. VYpaBHeHue oOpatumoit nmossgporpaduueckoi BoiHbl. Kakyro MHGOpMaIUIO0 MOXHO IO-
JyYUTh U3 HETO?
8. KauectBennslii nossiporpadpuueckuii ananus. BnusHue cocraBa OHOBOrO 3JIEKTPOIUTA

Ha BennuuHy E1/p B kakux cimydasx BO3MOKHO OJJHOBPEMEHHOE MOISIporpaduieckoe onpesere-
HUE HECKOJILKUX BEIIECTB?

9. KonnyecTBeHHbIH nonsiporpaguueckuii anains. MeToipl onpeaesieHus] KOHIEHTpauuu (
rpaayupoBOYHOrO rpaduka, CraHAapTOB, 100ABOK)

10.  IIpuemsl B monsiporpaduu JUisl MOBBIIICHUS YYBCTBUTEIBHOCTH W pa3pellaromiell cro-
COOHOCTH.

11.  ®opma u XapakTEpUCTUKU KJIACCHUECKOH. OCIMIIIOrpaduuecKoil u nepeMeHHO-TOKOBOM
MOJISIPOTPaMM

12. Bonbramnepomerpus. MHaukaTtopHble 37eKTpoabl. Bua BombTammeporpaMm, MoiydeH-
HBIX Ha CTallMOHAPHOM M BPAIIAFOIIEMCS TBEP/BIX DIIEKTPOIAX.

13. UuBepcuonHas BonbpTammepoMmeTpusi. Ee cyts. Uem oOycnoBieHa BBICOKas YyBCTBHU-

TEIBHOCTHh METOHa?
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14. AMIIEpOMETPUUECKOE TUTPOBAHKE, IPUHIUI METOMA, 3JIEKTPOAbl. THUIIBI KPUBBIX TUTPO-
BaHus. [IpermyIecTBa aMIepOMETPUICCKOTO TUTPOBAHUS TEPe]l MPSAMOH BOJbTAMIIEPOMETPH-
eil.

Konaykromerpus
1. Teopernueckre OCHOBBI METOJA. DJIEKTPOMPOBOAHOCTh PACTBOPOB (y/elibHAs, SKBUBA-
JICHTHAs).
2. OnexTpodopeTndeckuil 1 penakcaroHHbIe 3()(eKTo.
3. [Toxaxkute, IpU KaKUX YCIOBHSX yelIbHasl 3JEKTPOIPOBOJHOCTh YHCICHHO PaBHA CHUIIE
TOKa, MPOXO/IAIIEr0 Yepe3 CeUCHHE PACTBOPA ITOBEPXHOCTHIO 1 M7,
4. [Touemy u3MepeHUs FMEKTPOIPOBOAHOCTH PACTBOPOB AIIEKTPOIUTOB OOBIYHO MIPOBOISAT C
MCII0JIb30BaHUEM IIEPEMEHHOr0 TOKa?
5. [IpencraBpTe rpadUyecKyr0 3aBUCUMOCTh YAEIbHOM 3JIEKTPONPOBOIHOCTA OT KOHIICH-

Tpamuu IS CNAa0BIX W JJIs CHJIBHBIX AJIEKTpONUTOB. [loueMy B 000X Cilydasx Ha KPUBBIX
HaO01aeTCsl MAaKCUMyM?

6. Ot xakux (aKTOPOB 3aBHCUT yJIENIbHAS AIIEKTPONPOBOIHOCTH pacTBopa? Kak Haiitu ee
BEJINYMHY U CMECH PacTBOPOB?
7. Kaxk 3aBucHT SKBUBaJICHTHAS QJICKTPOIIPOBOAHOCTL OT pa36aBJ'ICHI/IH JJIA CUJIBHBIX U ClIa-

ObIX anekTpoauToB? B KakoMm cirydae JOCTUTraeTcs MpeaebHOe 3HAYCHUE SJIEKTPOIIPOBOAHOCTH.
[Touemy?

8. B kakux ciydasx NIpUMEHSIOT METObl IPAMON KOHTYKTOMETPHH?

9. Konnykromerpudeckoe TUTpoBaHue. Bu KpUBBIX KOHAYKTOMETPUYECKOTO TUTPOBAHHSL.
[Tpumepbl. OCOOGEHHOCTH U IOCTOMHCTBA METO/IA.

10. Kakue 3¢ (exTsl BO3HUKAIOT B paCTBOPE 3JICKTPOIUTA IO ICHCTBHEM TOKa BBICOKOW Ya-
CTOTBI?

11.  BpICOKOYACTOTHOE TUTPOBAaHUE. THITBI H3MEPUTENBHBIX stueeK. [lomspu3aryst MOJIEKyI B

MoJIe BBICOKOM 4acTOThl (OpHUEHTAlMOHHAs U AedopmanroHHas). AKTUBHAsS U pEaKTUBHAs CO-
CTaBJISIOIINE 3JIEKTPONPOBOAHOCTH SUEHKH. BO3MOKHOCTH M OrpaHUYEHUS METOA.

12. Omnpenenenue 6aprs METOJIOM BbICOKOYACTOTHOTO TUTPOBAHUS TUTPOBAHUU.
Kyiionomerpus

1. B 4em cymHOCTh KyJIOHOMETPUYECKOTO METO/A aHAIHU3a?

2. Kakue 3akons! exaT B ero ocHoBe? Uto xapakrepusyer BbixoJ 1no Toky? [louemy npu

KYJIOHOMETPHUECKUX n3MepeHusx HeooxoauMm 100% BeIxoJ o TOKY?

3. Kynonomerpus npsimas u KocBeHHas (MMOTEHIIMOCTaTUYECKask U TajbBaHOCTaTUYECKas).

4. [Torennuocratnyeckas KyaoHomeTpus. BeiOop Benmumubl noteHnuana. OnpeneneHue

BpPEMEHHU 2J1eKTpou3a. CriocoOb! ONpeIesIeHUs] KOJIMYECTBA MIEKTPUUYECTBA.

S. Kynonomerpuueckoe tutpoBanue. ['eHepaTOpHBINA 3JIEKTPOI. DIEKTPOreHEPUPOBAHHBIN

tuTpanT. BenomoratenbHbiil peareHT. OCOOEHHOCTH KyJTOHOMETPUYECKOTO THUTPOBAHUS, J10-
CTOMHCTBA M HEJOCTAaTKU METOJA.

CraTucruyeckasi 00padoTka pe3y/1bTATOB aHAJIM3A

1. [TpuBenuTe KIaccUPUKAIUIO TOTPEITHOCTEH U3MEPEHHSI 110 CIIOCO0Y MX BBIPAKEHUS.

2. [TpuBenuTe KIaccuPUKAIMIO MOTPEITHOCTEN IO XapaKTEPy BBI3BIBAOIINX MX MTPUYHH.
3. Kak 3aBUCHT OTHOCHUTEIBHAS OTPEITHOCTh U3MEPEHHs 00beMa 1o OIOPETKE OT BEIUYU-
HBI U3MepseMoro oobema?

4. Kak 3aBucuT OTHOCHTEIBHAS TOTPEITHOCTh B3BEIIMBAHUS HA AHATUTHUYECKUX BECax OT
BEJINYMHBI HABECKHA?

5. Yro Takoe cpenHee apudMeTHdeckoe 3HaUCHUE U3MEPSIEMON BETUUUHBI?

6. Kakynmu npuymHamMu BbI3BaHBI CHCTEMATUUYECKHE, CITydaliHbIe U TPYObIe MTOTPeuTHOCTH?
7. UYTto Takoe MpaBUILHOCTh U BOCIIPOU3BOIUMOCTD SKCIIEPUMEHTAIbHBIX TaHHbBIX?
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8. Kakumu cioco6amMu MOKHO yMEHBIINUTh CUCTEMATUYECKYIO TIOTPEIIHOCTh: TUTPOBAHMUS,
B3BEIIUBAHUS, OCAKICHHS U MPOMBIBAHUS 0CAJIKOB, KATMOPOBAHUS MEPHOU MOCYABI?

9. Kakumu cTaTuCTHYECKUMH XapaKTePUCTUKAMU OIPEACIISIeTCs cllydaiiHasi MOTPeuIHOCTh?
10. Yto Takoe cTaHAapTHOE OTKJIOHEHHE OTAEIBHOTO U3MEPEHUs?

11. Kak mons3ysice Q — KkpuTreprueM, MOKHO OOHAPYKHUTh IPyObIe MOTPEITHOCTH?

12. Yto npeacTaBisioT co00 CTaHIapTHBIE 00pa3ibl U JIJIsl YEro UX UCIOJIB3YIOT?

IIpuMepsl pacUeTHBIX 3aJaHUM:

. Ilpumepwt pacuemmnuvix 3a0anuil

Ananumuueckas xumusi

1. Kakyroo HaBecKy aHaIuM3MpyeMOro BellecTBa - coiaud Mopa - ¢ maccoBoil jaoseit
(NH;)2SO4FeSQO4-6H,0 paBuoit 0,9 HEOOXOIUMO B3SATh JJIs1 TPABUMETPUYECKOTO aHAIM3a YTO-
OBl Macca BecoBoi popmbl ocanka Fe,0O3 6puta pasua 0,150 T ?

2. Brerancnure maccy GpochopHON KUCIOTHI, HAXOAALICHCS B pacTBOPE, €CIIM Ha TUTPOBa-
HUE 3TOr0 pacTBOpa MO MPUBEIACHHOMY HMKE ypaBHeHUIO0 peakuuu nouwio 20,00 ma 0,1 M

pacTBOpa rMAPOKCHUIA HATPHS.
H;PO, + NaOH = Na,HPO, + H,0O

3. Beruuciure pH pactBopa, nonydennoro npu godasiennd k20 mu 0,05 H pacrBopa
NaOH
15 mi 0,06 H pacteopa HCI.

4. Mpiubsk (III) Bctpedaercs B nmpupoje B BuAe MHHepana kiayaeruta. Ha turpoBanue
0,210 r munepana u3pacxonosano 29,3 mu 0,052 pacrtBopa |,. Paccunraiite MaccoByro 101110

As,O, B oOpase.

5. Iloctpoiite kpuByto tutpoBanus 0,1 H pacrBopa ykcycHoi kucnors! 0,1H pactBopom
rupokcuaa Hatpus. Kak BeIOpaTh noaxoasmuii nHauKaTop?

Duzuxo-xumuyeckue memoovl aHaAIU3a
6. Brorumciuts MNOTCHIMA]T HMHAMWKATOPHOI'0 METAJINIMYCCKOIO DJBJICKTPOAJa OTHOCHUTCIBHO

3JIEKTPOJIa CPAaBHEHHS, UMEIOIIET0 NOTEHIMANl @, cp., O€3 YUeTa U C y4eTOM MOHHOM CHJIBI pac-
TBOPA MPHU CIETYIOMINX YCIOBUIAX

Onektpon | O6wem syiek- | PactBopenHoe BemecTBo, €ro | t°C DnexTpon Ps.cp., B
TponuTa, cM°® | Macca MM KOJTHIECTBO CpaBHEHUS
Pd 100 FeSO, —0,01mom — 2k 22 Kanomensneni | 0,337
Fe,(SO, ), —0,32 (0,1H KCI)

Boruucnouts pH pacTBOopa M KOHIEHTPALMIO HOHOB BOJOPO/A, €CJIM MOTEHLHAT BOAOPOI-
HOTO 3JIEKTPOJIa OTHOCUTEIHHO HACBIIIEHHOTO KaJloMeNbHOTO 3MekTpoaa (o= 0,438 B) cocraBun
0,315 B.

PactBop BemectBa FeCl; turpyrot pactBopom KF. CocraBbTe ypaBHEHHE XHMUUECKOH pe-
aKlUM M, TOJb3YSICh 3HAYEHMSIMH MOJBHXKHOCTEH HMOHOB (Talin. 6), ompeaenuTe BUJI KpUBOM
KOHAYKTOMETPUYECKOTO TUTPOBAHMSI.

s onpeneneHuss UOAUI-MOHOB HCIIONB30BAIN KYJTOHOMETPUUYECKUNH METOMA, TUTPYS HO-
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JTUJ-MOHBI NEpMaHraHAT-UMOHAMH, KOTOPbIE 3JEKTPOTEHEPUPYIOTCS B AaHOJHOM IMPOCTPAHCTBE B
cepHOKUcION cpene. TouKy 3KBHBAJEHTHOCTH YCTAHOBWIM MOTeHIHOMeTpuuecku. CocTaBbTe
ypaBHEHUE peakiuu pu TuTpoBanuu. [loydensl cienytomme ganueie, mr : 6,45; 6,48; 6,42;
6,53; 6,50. Onenure Hamu4ue TpyobIX morpentHoctei mo Q - kpureputo. Beranciaure ctangapt-
HOE OTKJIOHEHUE CPEIHETO pPe3yiIbTaTa U JOBEPUTEIbHBIN HHTEPBAT Ipu 95 % BepositHocTH. Ka-
KOBa TOYHOCTH omnpezeneHus? CKoabKo 3Havamx qudp caeayeT ykasaTh B pe3ynbrare?

Onpenenuth KoHIEHTpamnuio noHOB MnQO, B pacTBope (T/11), €clii Mpu aMrmepoMeTpuye-
ckom tutpoBanuu 10,0 mu pactBopom cosiu Mopa (Fez+) C TUTPOM Mo xene3y paBHbiM 0,00279
r/mi ipu E=+1,15 B mosnyuunu crneayromnme pe3yabTaThl:

V conmu Mopa, mit 0 0,5 1,0 1,5 2,0 2,5 3,0 4.0

| d, MKA 9,0 10,0 150 |18 20 40 60 90

Hanwncars ypaBHEHHs XUMHYECKOU U AIIEKTPOXUMUYECKON PEAKLIUMN.

[Tpu monsporpadupoBaHny cTaHAapTHBIX pacTBopoB cBuHNA (Il) momyuynnu ciemyrome
pe3yJbTaThI:

C(Pb)*10°, r/mn | 0,50 1,00 1,50 2,00 2,50

h, Mmm 4,0 8,0 12,0 16,0 20,0

HaBecky amomuHueBoro cmiiaBa Maccoi 2,5000 r pacTBOpuiIM, pacTBOp pa3daBWIIU 0
50,0 M. BeicoTa mosnsiporpaguueckoil BOJHBI CBHHIIA B ITOJIYYEHHOM PAacTBOPE OKa3asiaCh paB-
HOM 6,0 MM. Beruuciute MaccoByto f05t0 (%) CBUHIIA B A TIOMUHUEBOM CILJIaBE.

Bbraucnuts MonspHbI KOA(PGOUIUEHT MOTIOMICHNUS MEIU, €Cl ONTHYEeCKas IMIOTHOCTb
pactBopa, coaepsxkaiiero 0,48 mr meau B 500 mi1, mpu TOIIIMHE CJI0S1 KIOBETHI 2 ¢M paBHa 0,14.

Jlns onpenenenus sxene3a B MpOMBIIUIEHHOM Boje u3 200 M1 BOABI MOCHE yIIapuBaHUs U
00paboTKu 0-PeHAHTPOTMHOM OBUIO MONy4eHO 50 MIJI OKpamIeHHOTO pacTtBopa. OnrTudeckas
IUIOTHOCTh 3TOT0 PacTBOpa MpH TOJIIMHE KIOBETHI 2 ¢M oKazanack paBHou 0,92. Ompenenuthb
cojiepaHue xemne3a (B Mr/J1), eCiu MOJISPHBIA KO (PHUITUEHT MOTJIONICHHUS 3TOTO OKPAIIEHHOTO
coenuHeHus paseH 1100.

Beruncnuts Mosipayro pedpakimio yerbipexxiopucroro yriaepoga CCly, ecnu nokasarens
npenomienus N = 1,4603, a miuotHocTh p = 1,604. CpaBHUTE HallleHHYIO peppaKLUIO C BBIYHC-
JICHHOM 1O TaOJIMYHBIM 3HAYEHUSIM aTOMHBIX pedpaKIIHid.

IIpumepsI pemienus 3a1a4
AmomHo-abcopbyuonHulll aHanu3

3adaua. llpu omnpeneneHUM MapraHila B CIUIaBE METOJIOM J00aBOK HAaBECKY Maccoit
0,5000r pactBopmin u pazdasmiu pactBop 110 200,0 M. OToOpasiu YeThIpe OIMHAKOBBIE MOPIIUN
pacTBopa U K KaKI0W MOPIUU JOOABUIIM TaKWe K€ MOPLHUU CTaHJAPTHBIX PACTBOPOB MapraHIia,
conepxammx 0; 2; 4; 6 MKI/MJI MapraHia.

Ha aromHo - abcopOIMOHHOM CHIEKTPOGOTOMETPE H3-
MEPHJIA ONTUYECKYIO IJIOTHOCTH ISl aHATUTHYSCKON JTHHUU
279,48 HM, pacnubUIsisi pacTBOpbl B IUIAMEHU alETHJICH-
BO31yX. [Toydniay 3HaYeHUS ONMTHYECKOMW IUIOTHOCTH COOT-
BerctBenHo 0,225; 0,340; 0,455; 0,570. Beruucinure macco-
BYIO JIOJIFO Maprasiia B cruiase (%).

Pewenue. ITpuaumMaeM KOHUEHTPALMIO HCCIETYEMOTO
pacTBopa 3a cx. Toraga KOHLIEHTpALUU U3MEPSEMBIX PACTBO-
POB COCTABISIOT C/2; (cx/2)+1; (cx/2)+2; (cx/2)+3 mxr/mi. Ha
ocH aOCIUCC TMPOU3BOJIBHO BBIOMpPAEM TOUKY Cy/2 M OTKIIA-
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JbIBAaEM OT Hee TOUKH: (Cx/2)+1; (cx/2)+2; (cx/2)+3 . Inst mocTpoeHHs rpayMpOBOYHOrO rpadu-
Ka Ha OCH OpAMHAT OTKJIAJbIBAEM COOTBETCTBYIOLIME TOYKAM 3HAUECHUS ONTHYECKOH MIIOTHO-
cTu A.

Cuutaem, 4TO 3aBUCUMOCTb A—C JUHEIHA, HAXOAUM TOJI0KEHUE TOUKH Ha MPSMOi
npu A=0, sKCTpanoaupysi MOCTPOSHHYIO MO YETHIPEM TOYKaM MPSIMYIO J0 MEPECeYeHUs! C OChbIO
abcIuce, KaK 9TO MoKa3aHo Ha pucyHke. JlinHa orpeska 0—cx/2 COOTBETCTBYET Cx/2=2,0 MKI/MJI.
CrnenoBartenbHo, cx=4,0 MKI/MIL.

BoruncisieM MaccoByro gomo (%) Mn B cruiase: [ (Mn)=(4,0 - 200,0 - 10°° - 100%)
/0,5=0,16% Mn.

Omeem: Conepxanue Mn B crutage 0,16%.

" Xpomamoepadghus"

3aoaua 1. Onpenenuth MaccoByro a0iit0 (%) KOMIIOHEHTOB Ta30BOi CMeCH MO CIEAYIO-
MM JTAHHBIM:

Komnonent:  Ilponan byran [IenTan [ukmorexcan
S, Mm? 175 203 182 35
k 0,68 0,68 0,69 0,85

Pewenue: PacdeTsl IpOBOIUM 110 METOY BHYTPEeHHelH HOPMAJIW3ALMHH, COTIIACHO KOTO-
pomy:

O)iZSi'ki/ZSi'ki' 100%,
rIe oj— MaccoBas 0N i-r0  KOMIIOHEHTa B cMecH, %; Sj— Iomans MukKa i-
IO KOMIOHEHTA; Ki — MonpaBouHblii KO3()MUIIMEHT, ONpeneiieMblii YyBCTBUTEIBHOCTBIO JICTEK-
TOpa K i-My KOMITOHEHTY.
Haiinem npuBeieHHY0 CyMMapHYIO IUIOIIAb TUKOB:

> Si ki =175°0,68 + 203 0,68 + 182°0,69 + 350,85 = 412 4.
Ortcrona maccoBas noust (%) nponana paBHa

o(mpomnana) = (175 0,68 / 412,4) - 100% = 28,6%.
Omeem: MaccoBas 10751 mporana 28,6%.
AHaJOTMYHO HAXOAUM MaccoBble A0JH ® (%) OCTaNbHBIX KOMIIOHEHTOB CMECH:
o(0yrana) = 33,46%, o(nenrana) = 30,46%, o(uukiorexkcana) = 7,22%.

[Tpu BBINONHEHUN aHATN3a 110 MeTOAY BHYTPEHHEro CTaHAapTa pacueT MPOBOISAT
no ¢opmyie
j Z(Si 'ki)/(SCT' kCT) ‘R 100%,
rae Sey — IO MHKA BEIIECTBA, BBEACHHOTO B KAUECTBE BHYTPEHHETO CTaHAapTa; Koy —
€ro MonpaBoYHbIA KO3 PUIMEHT; R — OTHOIIEHNE MacChl BHYTPEHHEIO CTaHIapTa K Macce aHa-
JTU3UPYEMOI ITPOOHI.

3adaua 2. PeaklmOHHYIO Maccy MOCIe HUTPOBAHUS TOTYOJIa MPOAHAIM3UPOBAIA METOJIOM
Ta30KUIKOCTHOW XpoMaTorpaduu ¢ MPUMEHEHUEM JITHIIOSH30J1a B KaUeCTBE BHYTPEHHETO CTaH-
napta. OnpenenuTs NPOLEHT HENpPOpPEarupoBaBUIETO TOJIyoJia MO CIEAYIOUIUM SKCIIepUMEH-
TAJIbHBIM TAHHBIM:

B3zsito Tonmyona, T 12,7500
Bueceno s>trinbensona, 1,2530
Sronyonas MM 307
kTonyona 1101
Samn6eu3ona, MM2 352
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kamnﬁeﬂ?,ona 1 ’ 02
Pewenue: Pacuer IIPOBOIAT IO METOAY BHYTPCHHEI'O CTaHaapTa, UCII0JIb3Yys q)OpMy.HyI

@i =(Siki)/(Se: ker) R 100%,
[Toacrapmsiem maHHBIC 3a/1a4U B ATy (popMyiry:

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

Omeem.: 8,49%.

C npumepaMy BBITIOJIHEHUS PACUCTHBIX 33JaHUH MOMXHO O3HAKOMHUTBLCS MO YYCOHBIM I10-
coousM:

1. Amnamutnueckas xumus. KonndecTBeHHbIE METOJbI XMMUYECKOTO aHaIM3a: yued. nocoodue /
C.A Kpsuiona, 3.1. Koctuna, .B. Ilonypko. Marauroropck: M31-80o Marauroropck. roc.
TexH. yH-Ta uM. I.1. HocoBa, 2017. 128 ¢

Ananutideckas XxuMmus. KolndecTBEHHBIE METOAbI XMMHUYECKOTO aHajiu3a [DIIEeKTpOHHBIN
pecypc] : yueonoe mocobue / C. A. Kpsutosa, 3. 1. Kocruna, 1. B. TTonypko ; MI'TV. - [2-e
U3, OAroT. 1o ney. usa. 2017 r.]. - Marautoropck : MI'TVY, 2018. - 1 a1ekTpoH. onT. 1UCK
(CD-ROM). - Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1
514287/3472.pdf&view=true. - MakpooOBEKT.

2. KucnoTtHo - 0CHOBHOE TUTPOBaHHE B BOAHBIX pacTBopax [Tekct]: yued.mocobue/ C.A. Kpsi-
nosa, 3.11. Kocruna, U.B. [Tonypko - Maruutoropck: 13a-B0 Maruuroropck. roc.TeéxH.yH-
ta uM.I".1. Hocosa, 2015.- 65 c. - ISBN 978-5-9967-0666-2.

KucnotHo-ocHOBHOE THTpOBaHHE B BOAHBIX pacTBOpax [DIEKTpOHHBINH pecypc]| : yueOHOe
nocobue / C. A. Kpsinosa, 3. . Koctuna, U. B. ITonypko ; MI'TV. - [2-e u3n., moarot. mo
ned. u3a. 2015 r.]. - Marautoropek : MI'TVY, 2017. - 1 anektpon. onT. muck (CD-ROM). -
Pexum JIoCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1
133271/2849.pdf&view=true. - MakpooOBEKT.

3. TutpumeTrpuveckne METOIBl aHAIN3a: OKHUCIHUTEIbHO-BOCCTAHOBUTEIHHOE U KOMIUIEKCOHO-
MeTpuueckoe TutpoBaHue: yued. nmocobue / 3.M. Koctuna, Kpsiiosa C.A., U.B. Ilonypko.
Marunurtoropck: M3a-so Maruuroropck. roc. Texs. yH-Ta uMm. .. Hocosa, 2016. -63 c.

TutpuMeTpruecKiue METO/Ibl aHaIN3a: OKUCIUTEIFHO-BOCCTAHOBUTEIBHOE W KOMITJIEKCOHO-
METpUYECKOe TUTpOBaHUE [DNeKTpoHHBIN pecypc] : yuebHoe nocobue / 3. U. Koctuna, C. A.
Kpsutosa, 1. B. Tlonypko ; MI'TY. - [2-e u3n., noarot. mo ned. u3a. 2016 r.]. - Marauro-
ropck : MITY, 2017. - 1 oanekrpon. onrt. auck (CD-ROM). - Pexum pnocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1
136894/3227 .pdf&view=true. - MakpooOBbeKT.

4. TlpakTHueckoe PYKOBOJACTBO MO aHaiduTH4yeckod xumuu. KauectBenuwld anamus [Tekcr]:
yueb.nocodue (rpud YMO no obpazoBaHuIO B 00JaCTH XMM. TEXHOJOTUU U OHOTEXHOJIO-
run)/ C.A. Kpsutoa, 3.. Kocruna, U.B. Ilonypko - Maruuroropck: M3n-so Marauro-
ropck. roc.texd.ya-ta uMm.I .M. HocoBa, 2015.— 133 c. ISBN 978-5-9967-0680-8

[TpakTHyeckoe pyKOBOJCTBO MO aHaJMTH4YecKo xuMuu. KauecTBeHHbIN aHamu3 [DeKTpoH-
HBII pecypc] : yueOnoe nmocodue / C. A. Kpsutosa, 3. U. Koctuna, U. B. TTonypko ; MI'TV. -
Maruutoropck : MI'TY, 2016. - 1 snekrpon. ont. guck (CD-ROM). - Pexum mgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/113
0050/27.pdf&view=true. - MakpooOBEKT.
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5. TlpakTHyeckoe pyKOBOJCTBO MO (PH3MKO-XUMHYECKAM METOJIAM aHaIHu3a [DIeKTPOHHBIIN pe-
cypce] : yue6noe nocodbue / C. A. Kpsinosa, 3. . Koctuna, U. B. Tlonypko ; MI'TY. - Mar-
Huroropck : MI'TY, 2014. - 1 saekrpon. ont. auck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112
3854/29.pdf&view=true. - MakpooOBbeKT.
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12.

[IpumepHbie TeMbl pedepaToB

HcTopus pa3BuTHUs aHAUTMTUUECKONW XUMUU.

AnanuTtHueckas ciyx0a Kak cucreMa

Tunel peakiuil, HCIOJIb3YEMBIX B AHAIUTHYECKOW XUMUU

Metozbl 0OHapyKeHUs U pa3eseHHs B aHATUTHUECKOW XUMUU

Mertoap! mpobooTOopa.

AHanUTUYECKNN KOHTPOJIb CHIPbS U MaTepUaJIOB Ha MPEAIPUATUAX

[IpoGnembl aHamM3a TPOU3BOACTBEHHBIX CTOYHBIX BOJ.

[Tpob6nembl aHanM3a MPOU3BOACTBEHHBIX [a3000pa3HbIX BHIOPOCOB.

AHaIMTUYECKUHA KOHTPOJIb METAJUTYPIrUYECKOTO ChIPbS

AHaIUTHYECKUI KOHTPOJIb IKOJIOTMYECKUX 00BEKTOB

[1yTn coBepIIEHCTBOBAHUS aHAIMTHYECKOTO KOHTPOJISI METAJLTYPTrUYECKOTO TPOU3BOJACTBA
Pa3neneHue 1 KOHLEHTPUPOBAHUE HA OCHOBE IIPOLIECCOB XMMHUUYECKOTO OCAXKACHUS U CO-
OCaXACHHUS

Kosoniabie cucTeMBl M X UCIIOJIb30BaHUE B XMMUYECKOM AHAIIN3E

TepMorpaBumeTpus Kak METOJ XUMUYECKOTO aHAIN3a U METOJI UCCIIEI0OBaHUS BEILIECTB.
WNHuKaTophl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

NHauKkaTopbl KOMIITIEKCOHOMETPUUYECKOTO TUTPOBAHMS.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE UHAUKATOPBI.

AcopOIMOHHBIE MHUKATOPHI.

XUMUYECKHE METO/Ibl B aHAJIN3€ 0OBEKTOB OKPYKAOILEH Cpelbl.

MeTtponoruueckne OCHOBBI aHAJTUTHUECKON XUMUU

DNeKTpOXUMHUYECKUE METObl aHaiuu3a, ux kiaccudukanus [loreHnmomerpuyeckuili ana-
3.

[Torenunometpus. Teopernueckre OCHOBbI MeToAa. OCHOBHBIE THUIBI COBPEMEHHBIX IO-
TEHLIMOMETPOB.

DNEKTPOXUMHYECKHE METO/Ibl TUTPOBAHUSI.

HonomeTpust. D11€KTpOIbl B HOHOMETPHH.

Kynonomerpruecknii aHam3 U €ro NPUMEHEHHUS B DKOJIOTUYECKOM MOHUTOPHUHTE.
CnekTpanbHble MeTO/ bl aHanu3a .Hedemnomerpust, TypOuauMeTpus U GpryopuMeTpus.
Tunel peakuuii ¥ OpraHUYECKHE pEareHThl B a0COPOIMOHHON crekTpodoToMepun. 5.
CnexktpodoTomMeTpuyeckoe TUTPOBAHHE.

CrexTpallbHbII YMUCCUOHHBIN METO/.

KavecTBeHHBI aHAIM3 XpoMaTOTpaprUECKUM METOIOM.

Mertoauueckue YKa3aHus K MOATOTOBKE pe(pepaTa MPUBCACHLI B ITPHUJIOKCHUU.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘lHOi/i aTTecCTalun.

CtpyKTypHBII
3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHouHbIe CpECTBA
KOMIIETEHINH
OIIK-1 CIOCOOHOCTBIO U TOTOBHOCTBIO MCIOIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILUIMH B TPO(ECCUOHATLHOM NeATEIbHOCTH
3HaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLH- C(POPMYIHPOBATH 3aKOHBI COXPAHEHUSI MACChl U SHEPTUU
[UTHH Hanucatb Gpopmyny MenaeneeBa-Knaneiipona, 1ath K Hel MOSICHEHUS
[TEOPETUYECKHE OCHOBBI XUMUU copmynuposarts npuniun Jle-11larense, 3aKk0H 1eHCTBYIOMMX Macc
YmMmeTh MCIIOJIb30BaTh 3HAHHE CBOMCTB XUMUYECKUX CO- MPEJIOKHUTHh METOJ aHAJIM3a CO/IeP KaHUS KHCIIOTHI B pacTBOpE
CAMHEHUN IS TPOBEJICHUS XUMHUYECKOTO aHa- MPEeJIOKUTh METOJ OnpeesieHus xemne3a (3) B pacTBope
mu3a MPEIJIOKUTH METO ONPEEIICHUS KECTKOCTH BOIbI U BBHITIOIHUTH aHAIU3.
XapaKTepu30BaTh CBOMCTBAa COCAMHEHUH HA OCH
HOBE MX XUMHUYECKOH POPMYIIBI U CTPOCHHUS;
MMPOBOJIUTH JTAOOPATOPHBIE UCTIBITAHUSI.
Brnagets METOJIaMU TEOPETHUECKOTO HCCIIEOBAHMS, Me- MOJ00paTh WHIAUKATOP JAJS KUCIOTHO - OCHOBHOTO METO/Ia TUTPOBAHUS
TOJaMU HICHTU(PUKAIUA XUMUYECKUX BEIIECTB, MPOBECTH KaUYECTBEHHBIE PEAKIIMU Ha OOHApYXKEHHE HOHOB Jkeme3a (2) u xenes3a (3) B pacTBoOpe
KJIACCMYECKHUMH METOJIaMHU XMMHYECKOTO U (M- MOCTPOUTH KaTUOPOBOUHBIN rpadUK W MPOBECTH aHAIW3 Ha COJAEp)KaHHWE B PAcTBOpPE MOHOB
3UKO- XUMHYECKOTO aHAJTN3a. MEJIH.
IK-10 CIOCOOHOCTBIO TIPOBOJIMTH aHATIN3 CHIPhS, MATEPHAJIOB U TOTOBOM MPOAYKIINH, OCYIIECTBIIATH OLIEHKY PE3Yy/IhTaTOB aHAIIN3a
3HaTh — OcCHOBHBIE ONpe/eTeHNs U TOHATUS aHAJIH- KauectBennbiii ananu3. [IpenMer 1 MeToAbl KAYECTBEHHOTO aHalN3a. AHAIUTUYECKUE

TUYECKON XMMUU;

KJaccu(uKanuu METOJ0B aHAJIN3a B aHAIH-
THYECKON XVMUHU,
CYIIIHOCTb METOJIOB aHAJIN3A;

TCOPCTUUCCKHUEC OCHOBBI W NPHUHIOUIIBI XH-

peakuuu 1 ux TUMbL. J{poOHBINA U CUCTEeMAaTHYeCKUI KaUeCTBEHHBIN aHau3.
I'paBumerpnuecknii meroa. CyliHOCT rpaBUMETPUUYECKOr0 aHan3a. Onepanuu B rpa-
BHUMETPHUYECKOM aHAJIU3E.
Ocaxnaemass u rpaBumerpuueckass ¢opmbl. TpeboBaHus Kk HuUM. ['paBuUMeTpuuecKuit

(bakTop.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

MUYECKHX U (PU3HKO-XUMHUYECKUX METOJIOB
aHaiu3a

YCTPOMCTBO U MPUHLHUIIEI PAOOTHI UCIIOJIb-
3yeMbIX B aHaJHM3ax ammaparypbl U 000py-
JIOBaHUSA;

METOJIbl CTaTUCTUYECKOH 00paboTKu pe-
3yJIbTaTOB U3MEPEHUIA

Jlst yero mpuMeHsIOTCsT MydenbHble Tieur? UTo 03HayaeT BBIPAKEHHE: «IIPOKAIUTDH JI0
HOCTOSIHHOM MacChI»?

Turpumerpuueckne Metoabl. CymHocTs. Knaccudukarmms. TpeGoBanus K peakusm B
TUTPUMETPHH.

Crioco6b1 1 MeToab! TuTpoBanus. Criocod MUNETHPOBAHUS U OTICIBHBIX HaBecoK. IIps-
Moe TUTpoBaHue. KocBeHHOe TUTpOBaHKE: 3aMECTUTENbHOE, 00OpaTHOE.

CrangapTHble U CTaHIaPTU30BaHHbBIE PACTBOPHI.

Kpusbie TutpoBanus. Ckauyok TUTpoBaHUsA. TOUKa SKBUBAJICHTHOCTH M TOYKA KOHIIA TUT-
poBanwusi. CriocoObI YCTaHOBIICHUSI KOHCYHON TOYKH TUTPOBAHHUS.

KucioTHO-0cHOBHOE THTpOBaHMe. TUTpoBaHHE CUIBHON KHUCIOTHI (OCHOBAHHUS) CHIIb-
HBbIM OCHOBaHueM (KuciaoToi). Bun kpuBoi TutpoBanus. Pacuer ckaukoB TUTpoOBaHUS. 3Haue-
Hus pH B TOUKe SKBUBaJIEHTHOCTH.

TutpoBanue cnaboro OocHOBaHUs (KHCIOTHI) CHJIBHOM KHCIOTOH (ocHOBaHueM). Bun
KpUBOH TUTpoBaHHUs. PacyeT ckaukoB TUTpoBaHus. 3HaueHHs pH B TOUKe 3KBUBaJIEHTHOCTH.

Br160op nnaukaropoB. IHIMKaTOpHbIE MOTPEIHOCTH KUCIOTHO-OCHOBHOTO TUTPOBAHMUS. .

TutpoBaHNE MHOTOKUCIIOTHBIX OCHOBaHUN U MHOTOOCHOBHBIX KHCIJIOT. OnpesiesieHue co-
JIbl B pacTBOpE.

OKHCINTEIBHO-BOCCTAHOBUTEJIBLHOE TUTPOBaHHE. OxucauTenpHO-
BOCCTAHOBUTEJIBHBIN MOTEHIHAJ, €70 3aBUCUMOCTb OT IPHUPOJIBI OKUCIUTENSI U BOCCTAHOBUTE-
IIs1, TEMIIEPaTyphbl, KUCIIOTHOCTH Cpelbl. Y paBHeHHe HepHera.

Onpenenenye HapaBJIEHUs PEaKIM OKUCIIEHUA-BOCCTaHOBJIEeHUs. [IpuBecTy npruMepsl.

OxucnuTeNnbHO-BOCCTaHOBUTENIbHOE TUTpoBaHue. Knaccudukanus. Kpusbie THTpoBaHuUS.

Penoxc-unnukaropsr. Ux BeIOOD.

TutpoBanue cMeceit OKUCIUTENEH (BOCCTAHOBUTENEH).

CymHoCTh METO/Ia IEpMaHraHaToMeTpuu. 1IpuroToBienre u ctanaapTU3as TATPAHTA.
Ycnosus tutpoBanus. OnpeneneHne KOHEUHON TOUKH TUHTPOBAHMUS.

Komniekconomerpuueckoe turposanue. Kommiexkonbl. Kommiiekcon 3 (tpuiion b)
KaK OCHOBHOW KOMILIEKCO0Opa3yrouii pearent. [Ipumep ypaBHeHuUs peakuu.

KpuBple KOMIUIEKCOHOMETPUYECKOIO TUTpoBaHWsA. Pacuer. DakTophl, BAMSAIOMKE HA

24




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BEJIMYMHY CKauka TUTpOBaHUA. BiusiHue paz0aBieHus pacTBopa Ha BeIUYuHy pM.

Crioco0b1 0OHapy)KEeHUSI KOHEYHOH TOUYKHU TUTPOBaHUS. MeTauIOMHIMKATOPHI.

MeTobl KOMIUIEKCOHOMETPUYECKOTO0 TUTPOBAHUS : MpPsIMOE, 00paTHOE, BHITECHUTEIb-
HOe U KocBeHHoe. [IpsMoe n oOpaTHOE TUTPOBAaHNE KATHOHOB aOMUHMS pacTBopoM DJITA.

[IpakTHyeckoe NpUMEHEHUE KOMILIEKCOHOMETPHUECKOTO THUTPOBaHUS (OmpeiesieHue
HMOHOB KaJIbIIMs, MarHus, )KeJje3a).

Mertposiornueckue OCHOBBI aHATUTHYECKON XUMUHU. AHAIUTUYECKUA CUTHAI. TOYHOCTH
pPe3yabTaTOB aHAJIM3a: BOCIIPOU3BOAUMOCTD M IPABWIIBHOCTE. IlorpemuocTu xuM.ananusa.

JloBeputenbhblil unTepBai. [Ipenen obnapysxkenus. O6paboTka pe3yabTaTOB U3MEPEHUH.

Crnydaiinple morpemHocTd. MXx ormeHka. 3akoH HOPMajdbHOTO pacrpeneiceHus. t-
Pacnpenenenne. CpaBHEeHHE qUCTIEPCUI U CPETHUX JIBYX METOJIOB aHAIMN3A.

O0mas xapakTepUCTHKA 3JIeKTPOXHMHYECKHX MeTod0B. IIpupona aHaiuTHyeckoro
curnana. Knaccudukanus 31eKTpOXUMUYECKUX METO/IOB .

DnexTpoxuMHuueckue suerku. MHIMKaTOpHBINA 3JIEKTPO U 3JIEKTpoA cpaBHeHMs. PaBHO-
BECHBIE U HEPABHOBECHBIE MIEKTPOXUMUUYECKUE CUCTEMBI.

SIBneHust, BO3HUKAIOLIME MTPU IPOTEKaHUU TOKa (OMHUYECKOE MaJIeHHUe HAaNpsHKEHUs, KOH-
[EHTPAllMOHHAs ¥ KUHeTHu4eckas moisipu3aius). [lonspusaiioHHbie KpUBbIE U UX HCIOIB30-
BAHME B PA3JIMYHBIX dJIEKTPOXUMHYECKUX METOJAX.

Horenuuomerpus. IIpsamas noreHumomerpus. PaBHoBecHbI noteHuuan. M3mepenue
noteHuuana. O6patuMple U HeoOpaTUMbIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI.

WNuaukaTopHbie 3IEKTPoasl. MeTaminyeckue 1 MeMOpaHHbIe HHIUKATOPHBIE 3JeK-
TPOJBL. DJIEKTPOABI IEPBOTO U BTOPOTO POJA.

DeKTpOo/Ibl CpaBHEHU. XJI0pcepeOpsHblii aeKTpod. KaaoMenbHbli 351eKTpo.

[ToTeHnmomeTpudeckoe TUTpoBaHME. M3MEeHEHNE AIEKTPOIHOTO IMOTEHIAIA B IIpoLecce
tuTpoBaHus. CriocoObl 00HAPYKEHHSI KOHEYHOW TOUYKHU TUTPOBAHUS; UHAUKATOPBHIL.

Boabramnepomerpusi. OcHOBbl MeTona. OCOOCHHOCTH 3JIEKTPOXHUMHUYECKON SUCHKH.
Onextpoasl. TeopeTndeckre OCHOBBI KJIacCHYECKOH moisporpadguu. YCTpoWcTBO, TOCTOMH-
CTBA M HEJJOCTATKU PTYTHOTO KAMAKOIIETO MUKPOIEKTPOA.

Xapaxkrepuctuku nossgporpammbl. [lotenuan nomyBonusl. Juddy3uonnsrit Tok. 3aBu-
cUMOCTb A1(Y3NOHHOTO TOKA OT KOHLIEHTPALUU Jenojspu3aropa: ypaBHeHue MnbpkoBuya.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

[IpakTrueckoe npuMeHnenue nosisporpaduu. KauectBennsiit ananu3. KonumdecTBeHHBIH
aHanmn3. MeTopl orpeesieHusl KOHIEHTpauu ( rpaayupoBOYHOTO Tpaduka, CTaHIAPTOB, J0-
06aBoK). Bo3M0O>XHOCTH ¥ OrpaHUYEHUS METO/1a.

AmnepoMeTpuyeckoe TUTpoBaHUE. BbIOOp ycinoBuil aMIepoMeTprHuecKOro THTPOBAHUSI.
Bunsl kpuBbix TuTpoBaHus. [IpuMepsl npakTuueckoro npumeHenus. [Ipeumyiecrsa ammnepo-
METPUUYECKOT0 TUTPOBAHUS MEpe MPSMOM BOIbTAMIIEPOMETPHUEH.

Konaykromerpus. TeopeTrueckue OCHOBBI METOJA. DJIEKTPONPOBOJHOCTh PACTBOPOB
(ynenbHas, SKBUBAJICHTHAs). DIEKTPO(GOPETHUSCKUN M pelaKCalMoHHbIE dPQEKTh. 3aBHCH-
MOCTh 3JIEKTPOIPOBOAHOCTH OT KOHUEHTpALMU 3JIEKTPOJIUTAa B PAcCTBOpPE. DIIEKTPOIIPOBOJ-
HOCTh OECKOHEYHO pa30aBJIEHHOTO PacTBOPA.

Konnykromerpuueckoe TuTpoBanue. Bua KpUBBIX KOHIYKTOMETPUUYECKOTO TUTPOBAHUA.
[Tpumepsr. OcOOEHHOCTH U IOCTOMHCTBA METO/IA.

BricokouacToTHOE TUTpOBaHUE. TUIBI U3MEPUTENBHBIX stueek. [lomspuszanus Monekyn B
I10JI€ BBICOKOM 4acTOThl (OpUEHTAllMOHHAs U JeopMaliMoHHas). AKTUBHasI U peaKTUBHAs CO-
CTaBJISOIINE 3IEKTPONPOBOAHOCTH UEUKU. BO3ZMOXKHOCTH M OTpaHUYEHHUS METOJIA.

Kynonomerpus. npumenenue 3akonoB @apajes B aHanuze. Beixon nmo Toky. Kynono-
MeTpHusl TIpsiMasi ¥ KOCBEHHas (MOTEHIIMOCTaTHUeCKas U rajgbBaHocTtaTudeckas). [lorennnocta-
TUYecKas KyJoHoMeTpus. Bbioop BenumunHbl noreHiuana. OnpenesneHne BpeMEeH! AJIEKTPOJIH-
3a. CriocoOBbl onpeieeHns KOJIMYeCcTBa JIEKTPUIeCcTBa.

Kynonomerpuueckoe TutpoBaHue. ['eHepaTOpHbIN 3JIEKTPOJ. DIEKTPOreHEpUPOBAHHBIIN
TUTpaHT. BecmomoratenbHbiit peareHT. OCOOEHHOCTH KYJIOHOMETPHUYECKOTO TUTPOBAHUS, JO-
CTOMHCTBAa M HEJIOCTATKU METO/Ia.

CnekTpockonuyeckue mMeroabl. OOImas xapakTepucTUKa W Kiaccuduraius. IDeK-
TPOMAarHUTHBIN CIEKTP. B3anmMoneicTBie 3JIEKTPOMArHUTHOTO M3YYCHHS C aHATU3UPYEMbIM
BemiecTBOM. Yactuipl, (GOpMHUPYIOIINE aHATUTHYECKUA CHTHAI: aTOMHBIE U MOJEKYISpHBIC
CIEKTPBI, UX TMPOUCXOKIeHNE. B3aNMOCBS3b OCHOBHBIX XapAaKTEPHUCTHK CHEKTPATbHBIX JTHHUN
C IPUPOJIO U KOJIMYECTBOM BellecTBa (KaUeCTBEHHBIN U KOIMYECTBEHHBIN aHAIN3).

Monekynapuasa abcopouuoOHnHan cneKmMpocKonus: €¢ CYIHOCTb. DOTOMETPUYECKUI
aHanu3. OCHOBHOM 3aKOH CBETOMNOTJIOIICHMS, ONTUYECKAs IIOTHOCTh, MPOIYCKaHUE, MOJISIp-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HBIA KO3 (GUIIMEHT CBETONOIIOIMIEHU. ALJUTUBHOCTb CBETONOIJIONICHUS. Y CIIOBHSI COOII0/e-
Hus 3aKoHa byrepa-Jlambepra-bepa.

[Tpubopsr st poromerpun u ciekrpodoromerpun. OCHOBHBIC Y3116l TIPUOOPOB TSI A0-
COpOLMOHHBIX U3MepeHU. BEIOOp ONTHMaNbHBIX yCIOBUN (POTOMETPHUECKOTO OMPEACTICHHUS.
CriocoObl onpeziesIeHHsI KOHLIEHTPALUK.

OMUCCHOHHAS CHEKTPOCKOusl. MoneKynapHas noMuHeCyeHmHas CneKmpocKonus.
Knaccudukanus BUIOB JIOMHUHECUEHIIMH MO UCTOUYHUKAM BO30YXIEHUS (XEeMUIIOMHHECLEH-
1Us1, OMOJTFOMUHECIICHIINS, DJIEKTPOIIOMUHECIICHITNS, (POTOTFOMHHECIICHIIUS U JIP.); MEXaHU3MY
U JJIUTEeNbHOCTH cBeueHus. DiyopecueHuus U docdopecueHys. Boixoa IrOMUHECHEHIMH.
3akon Crokca - JlIomMmerns, mpaBuiio 3epkajibHON cuMMeTpuu JleBmnHa. @akTopsl, BIUAIOMINE
Ha MHTEHCUBHOCTH JIIOMUHecHeHIuHU. Tymenue moMuHecueHIMH. KonndecTBeHHBIN aHamu3
JTFOMHHECIICHTHBIM METO/IOM.

PeHTreHocnekTpaabHble MeTOAbl aHAJIM3a. PeHTreHoBCKUE crieKTpbl. MexaHu3M BO3-
OyXIeHHsI BHYTPEHHUX 3JIEKTPOHOB. CXeMa AJIEKTPOHHBIX MEPEX0/0B PEHTTEHOBCKOTO CIICK-
Tpa. XapaKTepuCTUUYECKOe PEHTICHOBCKOE M3ilyueHne. BropuuHoe ((hiayopeclieHTHOe) peHTre-
HOBCKO€ u3inydeHue. PerrenoguyopecrenTHsli ananus (POA). DHeprust u3nydeHusl.

OCHOBHBIE Y371l PEHTI€HOCHIEKTpalIbHbIX MpuOopoB. KauectBenuslii POA. Konunue-
cTBeHHbIN PDA. ®akTopsl, BIUSAIONIME HA MHTEHCUBHOCTh XaPAaKTEPUCTUUECKOTO U3TYyYEHHUS.

Cratuctudeckas o0paboTka pe3ynabTaToB u3MepeHuil. Cmydaiinele morpemHoctu. Mx
OlleHKa. 3aKOH HOPMaJIbHOTO pactpeneneHus. t-Pacmpenenenue. CpaBHEHHE TUCTIEPCHIA U
CPeIHHUX JIByX METOJIOB aHAJIM3A.

YMmeTn

[IpoBoAMTH HCCIENOBaHUS IO 3aAaHHOMN
METOJIUKE;

COCTaBJISITh OIMCAaHUE TIPOBOJUMBIX DKC-
MEPUMEHTOB;

BBITIOJTHATE PAacUeThl PE3yJIbTATOB aHATN3a
000ocHOBaTh BBIOOpP MeTOAAa aHajau3a JJis
HCCIIeTyeMbIX 00pa3IioB Mpoo;

Brruucnute maccy pochopHOit KUCIOTHI, HaXOSIIEHCS B pacTBOpe, €CIIM Ha TUTPOBAHUE
3TOT0 PacTBOpa IO IPHUBEICHHOMY HMXKE YypaBHeHHIO peakuuu nomwio 20,00 mu 0,1 M pac-

TBOpa THAPOKCHUJIAa HATPHA.
H3PO4 + NaOH = NazHPO4 + HZO

Boruncnute pH pactBopa, monydennoro npu gob6asienun k20 mu 0,05 H pacrBopa
NaOH 15 miu 0,06 H pactBopa HCI.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH
— TOTOBUTH JAHHBIE IJISI COCTaBJIEHUS 0030- Mpemubsk (III) BcTpedaercs B mpupojie B BHJe MUHEpana kiayaeTuTa. Ha turpoBanue
POB, OTUETOB U HAYUHBIX ITyOIHKAIUI 0,210 r munepaina uszpacxonosano 29,3 mu 0,052n pacreopa |,. Paccuuraiite MmaccoByro J10-
— QAHAIM3MPOBATh PE3yIbTATBl IKCIEPUMEH- | m0 As,O, B obpasiie.
ToB Boruncnuth MonspHBIA KO3()(PUIMEHT MOTIOMEHUS MEAH, €ClIU ONTUYECKasl MJIOTHOCTD
pactBopa, coaepkaiiero 0,48 mr meau B 500 M1, Ipu TOJIIIMHE CII0S1 KIOBETHI 2 ¢M paBHa 0,14.
Yemy pasHo 3uadenne pH s pacteopa 1,9:107 M pacropa HNO3? C Kakoif TouHO-
CTBIO HYXKHO 3alHCaTh Pe3yabTaT BHIYUCICHUS?
Braners — HaBbikamu paboOTBl ¢ XUMHUYECKUMH PEaK-

TUBaMHU U npubopamu, codiroas mpaBuiia
0e30macHOi paboThl C BEHIECTBAMHU M Jia-
OopaTopHBIM 000pYy/10BaHUEM;
HaBBIKAMU IPOBEACHUS XUMHUYECKOTO H
(U3UKO-XMMUYECKOTO aHAJIN3a;
HaBBIKAMH PAacUeTOB DPE3yJIbTATOB aHAN3a
poECCHOHATBHBIM  SI3BIKOM  TTPEIMETHOM
00J1acTH 3HAHUA,
METOJIaMU MaTeMaTH4eckoil o0paboTKu pe-
3yJIbTaTOB aHAIN3a

1. Jnsg gero ucnoib3yercs eHpudyra B xumuueckoM ananuse? Pacckaxure oc-
HOBHBIC TTPaBHIIa 0€30MMacHON PabOTHI C IICHTPUDYTOM.

2. Kakwue cymecTByIOT METOABI YCTPAHEHHUSI MEIIAIOIIETr0 BIUSHUS KOMIOHEHTOB?
B uem onu 3akiouarorcs?

3.  OOwsacHuTe MexaHu3M OydepHoro neiicteus. Kak ucnons3yrorces OydepHbie cu-
CTEMBI B XHMHUYECKOM aHau3e?

[Toctpoiite kpuByto tutpoBanust 0,1 H pactBopa ykcycnoil kucinorsl 0,1H pactBopom
rusipokcuaa HaTpusi. Kak BeIOpaTh MOIXOASIINI HHANKATOP?

3anuuuTe pe3ynbTaT U3MEpeHus oObeMa pacTBOpa MATHAALATh MUJUIMIMTPOB , €CIU
U3MEepeHue MPOBOAMIIOCH @) HMJIMHAPOM C MOTrPemHOCThI0 +1 M1, 6) GIOpeTKoil ¢ morpemuHo-
creio £0,01 ma?

3anucarpb pe3yabTaT BelUUCIeHud 2,5:3,75.
PacckaxunTe, Kak MPOBECTH OMpPEENICHHE CEPhl TPAaBUMETPUIECKAM METOIOM.

1. Kakum Oymer pe3ysbTaT ONpeaeicHUs KalblMs — 3aHKESHHBIM WM 3aBBIIICH-
HBIM, €CJIM: UCTIOJIb30BaTh B KAUECTBE OCAIUTENS OKcalaT aMMOHHUS, a TIONyYE€HHBINH 0CaI0K
MIPOMBITH YUCTOMN BOIOM?
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CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETEHLINU
[1K-18 TOTOBHOCTBIO HCIOJIb30BATh 3HAHUE CBOMCTB XMMHUYECKHX HJIEMEHTOB, COCIMHEHHI M MaTE€pUaJIOB HA MX OCHOBE IS pELICHUs 3aJady

po(heCCHOHATBLHOM e TEIbHOCTH

3Hath — OCHOBHbBIE NPHUHIUIBI, METOMBI, 00JIACTH
MNPUMCHCHUA XHUMHYCCKOIO H (I)I/ISI/IKO-
XMMHYECKOTO aHAIIN3a;

— oOuMe 3aKOHOMEPHOCTH NPOTEKAHUS XHU-
MHUYECKUX MPOIECCOB

— METO/BI U CPENCTBA MOIydyeHHs UH(OpMa-
IIMH O BEILIECTBEHHOM COCTaBe

KauecTBenHblii anaau3. CymnHOCTb METO/1a, 00J1aCTh TPUMEHEHHUS.

Ananutudeckue rpynmsl. [pynmnoBsie peareHTsl 1 TpeOoBanus K HUM. Kimaccudukarms
KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METOZY.

PerymupoBanue pH pactBopoB. bydepusie pactBopsl. [lpuHnumn neiictusi OyhepHbIX
pactBopos. [IpuBectu npumep.

I'paBumerpuuecknii Mmeroa. CylHOCTh rpaBUMETpUYECKOro aHanuza. O6nacte npume-
HEHHUs (IPUMEPBHI).

KucaorHo-ocHoBHOe THTpOBaHue. CyIIHOCTh METO/A, BapUaHThl METOJa, UX MpUMeE-
HEHHE, TOCTOUHCTBA.

OKuUCINTEIbHO-BOCCTAHOBHTE/IbHOEe TUTPoBaHue. CyIIHOCTh METO/a, BapUaHThl Me-
TO/A, UX IPUMEHEHUE, TOCTOMHCTBA.

Omnpenenenne HapaBJIEHUs PEAKIUI OKUCIEHUs-BOCCTaHOBIEeHUs. [IpuBecTH npumMepsl.

TutpoBanue cmecei okucauTeNeH (BOCcCTaHOBUTENEH ).

Komniekconomerpuueckoe turposanue. Kommiexkonnsl. Kommiiekcon 3 (tpuiion b)
KaK OCHOBHOW KOMILIEKCO0Opa3yrouuii pearent. [Ipumep ypaBHEHUs peakiuu.

XHUMHYECKas CBS3b B KOMIUIEKCHBIX coeanHeHusAX . KoopauHannoHnHoe uucio. JleHrart-
HOCTB JIMTaHJI0B. BHYTpUKOMIUIEKCHBIE coequHeHus. [IpuBecTr npuMepsl.

Jucconmanus KOMIIEKCHBIX COCIMHEHNN. Y CTOMYNBOCTh KOMIUIEKCOB. KOHCTAaHTHI He-
CTOMKOCTH Y YCTOMYUBOCTH.

®dakTophl, BAUSIOINIME HA TPOILECC KOMILIEKCOOOpa3oBaHusa. D(GheKTHUBHAS KOHCTaHTa
YCTOMYUBOCTH.

[IpakTHueckoe NpuUMEHEHHE KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUS (OIpeneeHue
MOHOB KaJbLUsl, MarHUS, JKeJe3a).

O0masi XapakTepucTHKA 3JIEKTPOXUMHYECKMX MeToa0B. [Ipupoma aHaauTH4YECKOTO
curHana. Kinaccuduxanus ekTpoXuMHYeCKUX METOJIOB .

[orenumomerpus. CyuHocts Metoaa. Ilpsamas norenunomerpus. [loTeHimomerpuue-
cKoe tuTpoBanue. [IpruMepsl NOTEHIHOMETPUYECKOTO aHAJIN3A.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Boasramnepomerpusi. Cymuocts Merona.  [IpakTuyeckoe NpuMEHEHHE MOJIAPOrpa-
¢un. KauectBennsiit ananu3. KoanuecTBeHHBIN aHATIH3.

AmniepoMerpuueckoe TutpoBanue. [Ipumepsl npaktudeckoro npumenenus. llpenmyie-
CTBa aMIIEpPOMETPUYECKOT0 TUTPOBAHHUS IIEPE]] IIPSIMOU BOJIBTAMIIEPOMETPHUEH.

Konaykromerpus. Cymuocts Merona. Konaykromerpudeckoe TurpoBanue. OcobeH-
HOCTH U JIOCTOMHCTBA METOAA.

Kynonomerpus. Cymnocts Merona. [Ipumenenue 3akonos ®Papajes B aHaJIN3E.

CnexkTpockonuyeckue MeToabl. O0Ias XxapakTepUCTHKA U KilaccuUKaus. JIeKTpo-
MarHMTHBIN CHEKTpP. B3auMoaeiCTBUE 3JIEKTPOMAarHUTHOIO M3JIyYEHUS C aHAJIM3UPYEMbIM Be-
miectBOM. YacTuiel, (OpMHUPYIOIIME AHATUTUYECKUN CHTHAJ: aTOMHBIE M MOJIEKYJISIPHBIC
CIIEKTPBI, UX MPOUCXOKJIEHUE. B3auMOCBI3b OCHOBHBIX XaPaKTEPUCTUK CIEKTPAJIbHBIX JTMHHUM
C MPUPOJON U KOJIMYECTBOM BELIECTBA (KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHAIIN3).

Monekynapuaa abcopOyuoHHas cnekmpockonusa: €€ CynHOCTb. DOTOMETPUYECKUIM
aHaJIun3.

OMHUCCHUOHHAsI CIIEKTPOCKONHUs. MoneKynaprnas J110OMUHECUEHMHAA CNEKMPOCKONUA.
KonnyecTBeHHBIN aHAIN3 JIFOMUHECHIEHTHBIM METOJIOM.

PenTrenocnexkrpajabubie MeToAbl aHagn3a. CymHocTs Metoga. KauectBeHHslil POA.
KonnuectBennsiii POA.

YMmeTn

HOJrOTOBUTH NMPOOY K aHATIU3Y;

TOTOBUTH PAacTBOPBI C 3aJaHHON KOHIEH-
Tpauuend pemarb TUIOBBIE 3aJa4d IO
AQHAJIUTUYECKON XUMUH,

COCTABJISITh YPABHEHMS PEAKLUH,
BBIIIOJIHATh PacyeTsl MO CTEXMOMETpUYe-
CKMM COOTHOLIEHUSIM, pacyeTsbl paBHOBE-
CUH B pacTBOpax

paboTaTh C pa3IMYHBIMH CIPAaBOYHBIMU
UCTOYHUKAMU HH(OpPMALUU 1O aHAJIUTHU-
YECKON XMMUH.

1. Kakyro HaBecKy aHaJM3UPyeMOrO BelIlecTBa - coimd Mopa - ¢ MaccoBOW JoJei
(NH4)2S04FeSO4-6H,0 pashoii 0,9 He0OX0AUMO B3ATh /IS TPABUMETPHUECKOTO aHAIN3a YTO-
Ob1 Macca BecoBoit popmbl ocanka Fe;O3 6b1a pasaa 0,150 r ?

2. ITonb3ysich cipaBOYHBIMU JAHHBIMHU, TOJOOPATh WHAWKATOP IJIsi KUCIOTHO-OCHOBHOTO
TUTPOBAHHS PACTBOpPA KHCIOTHI, €CITM CKaYOK TUTPOBAaHUS HaxonuTcs B npenenax pH 4-7,5.

3. CocTaBHUTh ypaBHEHHS PEAKIIHiA, COOTBETCTBYIOIINE TIEPBOMY M BTOPOMY CKadKy Ha
KPHBOI TUTPOBAHHS PACTBOPA COJIBI PACTBOPOM COJISTHOM KHCIIOTHI.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

COCTAaBJIXITb MW aHAJIM3UPOBATb MCTOJAUKU
aHajiM3a, onpeacisiTb ONITHUMAIbBHBIC YCJIO-
BUsA TIMPOBCACHUA aHAJIM3a C HCIOJIb30-
BAaHUEM pa3JIM4YHBIX MCETOHOB, IIPCAIIOIa-
raTb IIyTU CHHWXXCHHUSA NOTPCIIHOCTH aHa-
JIMTUYCCKUX onepaunﬁ;

Bnanets

HaBbikamu IIPOBECHUS ¢busuko-
XUMUYECKUX U3MEPECHUN;

HaBbIKAMU pabOThI C XUMUYECKUMH PEaKTHU-
BaMH U ipubopamu

HABbIKAMHU BBINOJIHEHUSI XUMHUYECKOTO U
(U3UKO-XMMHUYECKOI0 aHAIN3a;
croco0amMM COCTaBJICHUS U aHAJIN3a CXEM U

MCTOJHMK aHaJlIn3a,

HaBbIKAMHU  CTaTUCTUYECKON 00padoTKu
pe3ynbTaToB  J1a0OpaTOpHOTO  3KCIEpu-
MEHTA.

METOJIJaMU CaMOCTOSITEIILHOTO TUIAHUPOBA-
HUSL ¥ TIPOBEJCHUS XUMHYECKHX JKCIepHU-
MEHTOB, METOJaMH MaTeMaTU4eCKOh O00-
paboTKH pe3yabTaTOB aHAIHM3a

PactBop BemectBa FeCls tutpyror pactBopom KF. CocraBbTe ypaBHEHHE XHMHYECKOM
peaKkuuu M, MOJb3YSICh 3HAUCHUSMH MOJIBXKHOCTEH MOHOB, OMPENEINTE BU KPUBOH KOHIYK-
TOMETPUYECKOTO TUTPOBAHUSI.

Jliia onpeneneHuss HOAUI-UOHOB MCTOIB30BAIH KYJTOHOMETPHUUECKUNH METOJ, TUTPYS UO-
JU/1-MOHBI IEpPMaHraHaT-MOHAMH, KOTOPBIE 3JIEKTPOr€HEPUPYIOTCS B aHOJHOM IIPOCTPAHCTBE B
cepHOKucion cpene. Touky 3KBUBaJCHTHOCTH YCTAaHOBWIM MOTeHIHOMeTpudecku. CocTaBbTe
ypaBHEHHUE peaKIuu Mpu TUuTpoBaHuu. [lomydeHsl cienyronme nanueie, mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenute Hanuuue rpyobIx morpemHoctedt nmo Q - kpurepuro. Beruncaure cran-
JApPTHOE OTKJIOHEHUE CPEIHEro pe3yibTaTa U JOBEPUTENbHBIN HHTEpBal npu 95 % BeposTHO-
ctu. KakoBa Tounocts onpeneneHusi? CKolbKo 3HaUanux nudp ciaeayeT ykazaTb B pe3ysbTa-
Te?

Onpenenuth KoHIEHTpaIuo nonoB MnO,4 B pactBope (T/11), ecii Ipu aMIiepoMeTpude-
ckoM tutpoBanuu 10,0 mi pactBopom conmn Mopa (Fez+) C TUTPOM 10 kene3y pasHbM 0,00279
r/min npu E=+1,15 B monyuniu cneayromue pe3yabTaTh:

0,5
10,0

1,0
15,0

1,5
18

2,0
20

2,5
40

3,0
60

4,0
90

V comu Mopa, mn | O
I d, MKA 9,0
Hamnmcatp ypaBHEHHE peakIHH.

BBINONMHNUB HECKOIBKO MapauledbHbIX U3MEPEHHUH pe3ysIbTaTOB TUTPOBAHHS MO OlOpeTKe
¢ norpemHocThI0O £0,01 MJ, CTyAeHT moaydnn ycpeaHeHHsl pesyasrar 15,121667 mu. Kax
IIPaBWJIBHO 3aIIMCaTh pe3yJbTaT?

UeM pyKOBOJACTBYIOTCS Hpu BeIOOpe ocaautens? [loyemy Kanblmii OcaXXHaaroT Jei-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CTBHEM OKcaylaTa aMMOHHUS, a He OKcajara Hatpua? Kakum ocaaurenem - pacTBOpOM
NaOH wmu NH4;OH — Gornee mpeamnouTHUTENHHO OCaXKAATh THAPOKCHUIBI JKeje3a H

AJIIOMHMHUA U noquy?
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

HpOMe)KYTO‘-IHaSI arrecragquda 1o AIUCHUIIIIMHC ((AHaHI/ITI/I‘-IeCKaSI XUMHUs H (I)I/I3I/IKO-
XUMHUYECKHE METOJIbl aHAIM3a» BKIIFOYAET TEOPETHYCCKHE BOIPOCHI, MO3BOJISIOIIME OIICHUTH
YPOBCHL YCBOCHUSA OGy‘-IElIOH.II/IMI/ICSI 3HaHI/II71, W NPAKTUYCCKHUEC 3alaHUs, BBIABJIAIOIIHUC CTCIICHB
c(hOpMHUPOBAHHOCTH YMECHHI M BJIaJICHUH, IPOBOAUTCS B popme 3adeTa (3 ceMecTp) B dK3aMeHa
(4 cemectp).

3a4eT 1Mo JAHHOW TUCIHILIMHE MPOBOIUTCS B YCTHOU (popMe MO BOIIPOCaM U3 CIHMCKa, J0-
BEJICHHOT'O JI0 CBEACHHS CTYJCHTOB, BOIIPOC MOXET COJIEPKAaTh HEOOBIIIOE MPAKTUIECKOE 3a/1a-
HUE.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHHUS 3a4eTa:

— OIICHKY «3a4TE€H0» CTYJEHT MOJIydaeT, €CJIM MOXKET MT0Ka3aTh 3HAHUS Ha YPOBHE BOC-
MIPOU3BENICHUS U 00BICHEHUST HHPOPMAIINH, UHTESIUICKTyalbHbIC HABBIKH PEIICHUS MPOCTHIX 3a-
Jla4, MO>KET J1aTh OLICHKY MPEATI0KEHHON CUTYalIUU.

— OLICHKY «He3a4TeHO0» CTYACHT IMOJIy4aeT, €CJIM HEe MOXET M0Ka3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BSICHEHHS MHPOPMAIIUH, HE MOXKET [M0Ka3aTh MHTEJUIEKTyaJbHbIe HaBBIKU
peuIeHus MPOCThIX 3aja4, JaTh OLICHKY MPEI0)KEHHON CUTYyaIl1H.

DK3aMeH 1O JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAI[MOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTHUECKOE 3a-
JaHHE.

IToxa3aTeu 1 KPUTEPUHU OLICHUBAHUS IK3aMeHA!

— Ha OILICHKY «OTJMYHO» (5 0ayyioB) —00ydaromuiics 1EMOHCTPUPYET BBICOKUN YPOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHLIUH, BEICOKUH YPOBEHb 3HAHUI HE TOJILKO HA YPOBHE BOCIIPOU3-
BE/ICHUSI U OOBACHEHHS MHPOPMALUU, HO M MHTEIUICKTyalbHbIC HABBIKA PEIICHUS MPOOJIeM U
3ajau:

e JlaeTcsl KOMIUIEKCHAs OLIEHKA MPEeJIOKEHHON CUTYaluH;

® JIEMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETHMUECKOTO0 Marepuaja M YMEHHE HX
IIPUMEHSITD;

® [I0CJIEOBATENbHOE, IPABUIIBHOE BBIIOJIHEHUE BCEX MPAKTHUYECKUX 3aJaHUil;

® YMCHHC 000CHOBAHHO M3/1araTh CBOU MBICJIN, A€JIaTh HGO6XOI[I/IMI)IG BBIBOJBI.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyyaromuiics AEMOHCTPUPYET CpPEeIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIINH:
e JlaeTcsl KOMIUJIEKCHAs OLIEHKA MPEJI0KEHHON CUTYalluu;
® JIeMOHCTPHUPYIOTCS JOCTATOUYHbIE 3HAHHSI TEOPETHUECKOI0 MaTepuasla i yMEHUE UX
HPUMEHSThH; HO JIOITYCKAIOTCS HE3HAUUTENbHbIE OLIMOKH, HETOUHOCTH
® BHINMOJIHEHUE BCEX MPAKTHYECKHUX 3aJaHHiA; BOSMOXKHBI €IUHHYHBIC OIIUOKH, HC-
IpaBJIsieMble CAMUM CTYJIEHTOM TTOCIIE 3aMeUaHHsl TPETI01aBaTels;

® 3aTPYAHCHUA IPU aHAJTTUTUYCCKUX OIICpaluiax, IMEPEHOCC 3HaHUH U yMeHPIfI Ha HO-
BbBIC, HCCTAHAAPTHBIC CUTYallUuH.

— Ha OLIEHKY «YI0BJIETBOPHUTEIbHO» (3 Oayia) — o0yJaromuiicss AeMOHCTPUPYET HOPOro-
BbIil ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH!
® 3aTpyJHEHHUs C KOMIUIEKCHOM OLIEHKOW IPEUIOKEHHON CUTYallHUH;
® HEMNOJHOE TEOPETHUYECKOe 00OCHOBaHUWE, TPeOyIollee HaBOJAIIMX BOIPOCOB Ipe-
[10/1aBaTes;
e  BBLINOJHEHUE 3aJaHUM IIPU NIOJICKA3KE MPENoJaBaTes;
e 3arpyaHEHHs B (OPMYIUPOBKE BHIBOIOB.

— — Ha OIICHKY «HeY/J0BJETBOPUTEIbHO» (2 Oanna) — 00yJaromuics JeMOHCTPHPYET



3HaHus He Oonee 20% TeopeTHUECKOro Marepuaa, J0MyCKaeT CylIIeCTBEHHbIE OMINOKHU, HE MO-
’KET MOKa3aTh MHTEIUIEKTyaIbHbIE HABBIKH PEIICHUS ITPOCTHIX 3a1ad.

— Ha OIICHKY «HeYy/0BJIeTBOPHUTEJabHO» (1 6aymi) — oOydJarommiicss He MOXKET IMOKa3aTh
3HAHMS HA YPOBHE BOCIPOU3BEICHUS U OOBSCHEHHS HH(POPMAIMK, HE MOXKET MOKa3aTh WHTE-
JICKTYaJIbHbIC HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.

8 YueOHo-MeTonn4eckoe U HHGOPMALMOHHOE o0ecnedyeHne TUCHHILITNHBI (MOTYJIs1) +

a) OcHoBHAas JIMTEpPaTypa:

1. Anamurmueckas xumus : yueOnuk / H.M. Mosuan, P.I'. Pomanoga, T.C. 'opObyHoBa [u ap.].
— Mocka :MH®OPA-M, 2018. — 394 c. — (Briciiee obpazoBanue:bakanaspuar). —
www.dx.doi.org/10.12737/12562. - Tekct : DIIEKTPOHHBIN. - URL:
https://new.znanium.com/document?id=320794
2. Hukutuna, H. I'. Ananutnyeckas Xumus U PU3UKO-XUMUYECKHE METO/IbI aHANU3a | y4ueo-
HUK ¥ TPaKTHKYM JIs akagemudeckoro Oakanaspuata / H. I'. Hukurtuna, A. I'. bopucos, T.
N. XaxanuHa ; nox penakiueit H. I'. Hukutunoii. — 4-e u3n., nepepad. u qon. — Mockaa -
WznarenscrBo HOpaiit, 2019. — 394 c. — (bakanaBp. Akanemudeckuit kype). — ISBN 978-
5-534-00427-4. — Pexxum noctyma : https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-
himicheskie-metody-analiza-449690#page/1

0) lonoJiHUTeILHAS JIUTEPATypa:

1. KpsuioBa, C. A. Ananutuyeckas xumus. KonuuecTBeHHbIE METOIbI XMMUYECKOTO aHAIM3a :
yueoHoe nocodue / C. A. Kpsiiosa, 3. WM. Kocruna, U. B. Tlonypko ; MI'TV. - [2-e u3n.,
noarot. no ney. u3n. 2017 r.]. - Marautoropck : MI'TY, 2018. - 1 a5eKTpoH. onT. IUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1
514287/3472.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

2. Kpeutosa, C. A. KHCIOTHO-OCHOBHOE TUTPOBAHUE B BOJIHBIX PAacTBOPAaX : yueOHOE mocooue /
C. A. Kpsutosa, 3. 1. Kocruna, U. B. Tlonypko ; MI'TVY. - [2-e u3a., HOATOT. MO HeY. U3,
2015 r.]. - Marauroropck : MI'TVY, 2017. - 1 anekrpoH. onrt. auck (CD-ROM). - 3aru. ¢ tu-
TYJL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 2849 pdf&show=dcatalogues/1/1
133271/2849.pdf&view=true (mara obparenus: 04.10.2019). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

3. Kocrtuna, 3. W. TutpuMeTpruecKre METObI aHAIN3a: OKUCIUTEILHO-BOCCTAHOBUTEILHOE U
KOMIUIEKCOHOMETpUYECKOe TUTpoBaHue : yuebHoe nmocodbue / 3. U. Koctuna, C. A. Kpsiiosa,
U. B. Tlonypko ; MI'TY. - [2-e u3a., moarot. mo me4. u3a. 2016 r.]. - Marauroropck :
MI'TY, 2017. - 1 snekrpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1
136894/3227.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOobekT. - Tekcr :
ANEKTPOHHBIN. - CBeIeHHs JocTyIHBI Takke Ha CD-ROM.

4. Kpsuiosa, C. A. IlpakTuueckoe pyKOBOJCTBO MO aHATUTHYECKOW XUMUM. KadecTBEeHHbIN
aHanu3 : yuebnoe mocodue / C. A. Kpsinosa, 3. U. Koctuna, U. B. Ilonypko ; MI'TY. -
MaFHI/ITOFOpCK : MI'TVY, 2016. - 1 sanekrpon. onT. guck (CD-ROM). - 3ari. ¢ TUTyI1. SKpaHa.

URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/113
0050/27.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekct : aiek-
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https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1136894/3227.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3227.pdf&show=dcatalogues/1/1136894/3227.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/1130050/27.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/1130050/27.pdf&view=true

TpoHHBIH. - CBereHus noctynuel Takxke Ha CD-ROM.

KpeutoBa, C. A. IIpakTudyeckoe pyKOBOJACTBO MO (U3UKO-XMMHUYECKUM METOJaM aHalu3a :
yuebHoe mocobue / C. A. Kprsutosa, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. - Marauto-
ropck : MI'TVY, 2014. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112
3854/29.pdf&view=true (mara ob6pamenus: 04.10.2019). - MakpooObekT. - TekcT : iek-
TpoHHBIH. - CBereHus noctynuel Takxke Ha CD-ROM.

Xpomatorpaduueckne MeTO bl aHanm3a: YueoHoe nocobue / [1amkosa E.B., Bonocosa E.B.,
[Munyns A.H. - Mocksa :Ctl'ay "Arpyc", 2017. - 59 c.: ISBN - TekcT : 31€KTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/976652

B) MeToanueckue ykazaHus:

Kpbiosa, C. A. Ananutuueckas xumusi. KonmdyecTBeHHbIE METOIbI XUMUYECKOT0 aHAIN3A :
yuebHoe mocobue / C. A. Kpreuiosa, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. - Marauto-
TOpCK : MI'TY, 2017. - 115 c. : WL, TaoJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1
131778/2709.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekt. - Tekcr :
ANEKTPOHHBIN. - FIMeeTCs eyaTHbI aHAJIOT.

Kppuiosa, C. A. [IpakTuueckoe pyKOBOJACTBO MO (PU3UKO-XMMHUYECKUM METO/AaM aHAIU3a :
yuebHoe nocobue / C. A. KposuioBa, 3. U. Koctuna, Y. B. Ilonypko ; MI'TY. - Maruuto-
ropck : MITY, 2014. - 1 osnekrpon. onr. jguck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112
3854/29.pdf&view=true (mara obOpamenus 04.10.2019). - MakpooObekT. - TekcT : 3iek-
TPOHHBIH.

Koctuna, 3. . Turpumerprueckue METObl aHAIM3a: OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE U
KOMILJIEKCOHOMETPHUYECKOE TUTpoBaHue : yueOHoe mocobue / 3. U. Koctuna, C. A. Kpsiiosa,
U. B. Ilonypko ; MI'TY. - Marautoropck : MI'TY, 2016. - 63 c. : un., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1
122446/1232.pdf&view=true (mara ob6parenus: 04.10.2019). - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - FIMeeTCs eyaTHbI aHAJIOoT.

[la6anuu, E.W. PentreHoduyopecreHTHbli MeTon aHamm3a [Tekcr]: wmertox. yka3s. K
na6.pabore/ E.W.Iabanuu, C.A. KpeuioBa - Marauroropck: M3n-Bo MarHuToropck.
roc.TexH.yH-Ta UM.I".A. HocoBa, 2014. —9 c. - TekcT :HenmocpeCTBEHHBIN.
Xpomarorpapuueckuit ananus : yuebHoe nocodue / E. C. Maxotkuna, H. }0. CBeunukosna,
M. B. llly6una, B. . CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 21eKTpoH. omnT.
JICK (CD-ROM). - 3aru. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1
137744/3307.pdf&view=true (mara oOpamierus: 04.10.2019). - MakpooobekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-0967-0. - Cenenust noctynusl Takxke Ha CD-ROM.

Memooduueckue pexomenoayuu 011 LOO2OMOBKU K 3aUemy U IK3AMEeHY

HO}IFOTOBK& K HpOMe)I(YTOIJHOf/’I arTeCTalu 10 AUCHUILIMHE 3aKJIH0YaCTCd B HU3YYCHUU

TCOPCTUUCCKOTO MaTCpHralia IO KOHCIICKTaM J'IeKI.IHfI, HCTOYHHKAM OCHOBHOH M HOHOHHHTCHBHOﬁ
JUTEPATYPhI, BKIKOYAd TEMBI CaAMOCTOATCIBHOIO H3YUYCHUA, OPUCHTHUPYSACH HAa CIHUCOK KOH-
TPOJIBHBIX BOIIPOCOB IO COOTBCTCTBYIOIIIUM TCMaAM.

HpI/I CaMOCTOATCIIbHOM M3YYCHHUHN MaTCpHajla pCKOMCHAYCTCA 3aHOCUTh B TETPAaAb OCHOB-

HBIC TIOHATHUS, TEPMUHBI, (POPMYITHPOBKH 3aKOHOB, (DOPMYIIBI U YpaBHEHHsI, BEIBOJIBI IO U3ydae-
Mol TeMe. M3yuenue mo0oro Bornpoca He0OX0IMMO MPOBOJUTH Ha YPOBHE CYIIHOCTH, a HE Ha
YPOBHE OTAENBHBIX SBICHHUA. ITO COCOOCTBYET OoJiee r1yO0OKOMY U IPOYHOMY YCBOCHHUIO Ma-
Tepuana.

B CJIydac 3aTpyAHCHUSA NIPU U3YYCHHUU NUCHHUIUIMHBI CICAYCT 06pamaTLc51 3a KOHCYJIbTAa-
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LHEH K MPENoaaBaTEeIo.

Memoouueckue ykazanus K no02omoske pegepama npugeoenvi 8 NPULOHCEHUU.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

porpaMMHoOe odecriedeHue

Haumenosanue

o No norosopa

Cpok neicTBHS JTUIEH3UU

MS Windows 7

Professional (s |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Ofnce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJIHO  pacrpocTpaHsie- OECCPOYHO
FAR Manager CBOOOIHO  pacHpocCTpaHsie- 0CCCPOUYHO

IT

pocbeccnona.nbnble 0a3mbl JAaHHBbIX U I/Il—[(t)OpMaIlI/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CcrlUIKa

OnekTpoHHas 0a3za MEPUOJUYECKUX W3AAHUN
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanmonansHas nH(pOpMaIMOHHO-
aHaIMTHYeCcKas cucremMa — Poccuiickuii MHIEKC
HayuyHoro nurtuposanus (PUHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cuctema Axkanemus Google (Google
Scholar)

URL: https://scholar.google.ru
/

HNndpopmannonnas cuctema - Enunoe okHo 1o-
cTyna K MH(QOpMaIMOHHBIM pecypcaM

URL: http://window.edu.ru/

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHI/IBepCI/ITeTCKaﬂ HH(bOpMaHHOHHaH CHUCTEMaA

POCCHUA

https://uisrussia.msu.ru

9 MaTtepHaJbHO-TeXHHYECKOE ofecredyeHrue TUCHHILITHHBI (MOLYJIsl)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obOecreyeHme JUCIHTHUIIIIMHBI BKIIIOYACT:

Tun n Ha3BaHUE ayMTOPHUH

OcHallieHue ayIuTopun

Y4eOHble ayTUTOPUU i POBEJIE-
HUS 3aHATUHA JEKIIMOHHOIO TUIIA

MynpTUMEINIHBIE CPECTBA XPAaHEHUs, IEPENAYH U IIPEI-
CTaBJICHUs WH(OpMALIUH.

VYyeOHas ayautopust i MpoBeje- | XuMUUecKast
HUS T1a00paTOpPHBIX PadoT: paBHOILIEYHE
XuMuyeckas 1abopaTopusi. Heie BK-300,

MOCyZa, PEAaKTHBBL, BECHl JIaDOpaTOpPHBIE
BJIP-200, Becwl anektpoHHBIE Tab0paTop-
Huskoremneparypnasi mabopatopHas 3jieK-

tponeub SNOL10/10, snexTporneyb CONMPOTHBICHUS Ka-
MmepHasi nmadopatopuas CHOJI 10/10, marHuTHBIE MerIani-
Ku, 311. I InuTkm.
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpun

YyeOHast ayauTopusi i TPOBEC-
HUS Ta00pPaTOPHBIX padoT:
JlaGopaTopusi aHaNUTHYECKOW XH-
MUH.

HNonomep ynus. OB-74, pH-merp pH-150M pH-metp
Oxkcnept-pH, Komopumerp ¢/a1. ogHon. KOO-YXII 4.2,
Kongykromerp K-1-4, Memanka marautHas I19-6110 c
noaorpeBoMm, Cnekrpodotomerp I13-5300 BU, Tepmo-
cratg/tepm.sucko3uM.Hedt. o I'OCT 33-2000, Tutparop
ATII-02 aBTomMarmueckuii, Tutparop 1a00paTOpPHBIA BbI-
cokouactotHbii TB-6J11, Anmapar APHII-IIXII , Ilen-
tpudyra  mabopatopnas  OIIH-S§, Becst  BJIP-
200(;maboparopubie) paBHOIUL, Becbl amekrponnbie BK-
300, AxBaguctuiistop J19-4.

Y4yeOHast ayauTopusi Ui TPOBEC-
HUS Ta00pPaTOPHBIX padoT:

JlaGopaTopusi KOMILJIEKCHOW Tiepe-
pabOTKHM TPUPOJIHBIX M TEXHOTCH-
HBIX PECYPCOB U METAJLTyPTHYICCKHIX
texHosoruit ®I'bOY BO «MI'TVY».

OHEProANCIEePCUOHHBI  PEHTTEHOBCKUN  CIEKTPOMETP
«ARL QUANT’X» Thermo Fisher Scientific, nepuBaro-
rpad, HedemomeTp, CeKTpOPOTOMETP, BECH IJIEKTPOH-
Heie nabopatopasie BK-600, MarHuTHBIE MeIIaKH C TI0-
IorpeBoM M 0e3 mojorpeBa, MenbHHIIA BUOpallMOHHAS
MM 400, IIpecc aBromarnueckuit Fluxana Vaneox 40t u
Ip. oOopynoBaHHE Ui MOATOTOBKM Mpod K aHamuzy.
Cranuuss HacocHas snekTpuueckad. Kommnbiorep Core
i53550+LCD Samsung 22, Becsl 37eKTpOHHBIE J1abopa-
topHble BK-600, Hacoc H2 63,2 ¢ manomeTpom

Y4eOHble  ayauTOpUHM  JUIS
TPYIIOBBIX W HWHAWBHAYAIbHBIX
KOHCYJIbTALINH, TEKYIIETrO0 KOHTPOJIS
Y IPOMEKYTOUHOM aTTeCTalluu

Jlocka, yueOHbIe CTOJIBI, CTYJIbS.

VY4eOHbIe ayIUTOPHH Ul CaMOCTO-
ATEJbHOM paboThl 00yUJarOLINXCS

[Tepconanbubie KommbioTepsl ¢ makerom MS Office, BbI-
X0710M B IHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POP-
MAaIMOHHO-00PA30BATEILHYIO CPEly YHHBEPCHUTETA

Ilomemenune g XpaHeHUs U
npo(QUIAKTHIECKOTO  00CTy)KUBa-
HUS y4eOHOTro 000py/TI0BaHMUS:

[Tpemapatopckas

JMCcTHsATOp, METOMUYECKHE YKa3aHUs 10 TUCIHILUINHE,
yueOHbIe 1OCo0Usl, MaHbl JaOOPaTOPHBIX paboT, KypHAl
o TexHuke Oe3omacHocTu. Crennaxu njs xpanenus. Jla-
OopaTopHblil cTon. UHCTpYMEHTHI AJI1 PEMOHTA U BCIIOMO-
raTeJIbHbIC MaTEPUAIIBI.

Ilpunoscenue

Memoouueckue ykazanus Kk noocomoske pegepama u 00K1aoa no Hemy

Pedepar - nucbmennas padora crynenta oobemom 10-18 neuatnbix crpanuil. B pedepare
JTaeTCsl KpaTKOE M3JI0KEHHE CYIIHOCTH KaKoro-iubo BOMpoca, TEMbl HA OCHOBE HECKOJBKUX

MEPBONCTOYHNKOB.

Pecdepar nomkeH coaepxarb OCHOBHBIE (DaKTHYECKHE CBEJCHUS U BBIBOJIBI 110 paccMaTpu-
BaeMoMy Borpocy. [TomuMo pedeprupoBanusi IPOUYUTAHHON JTUTEPATyphl, OT CTYAEHTA TpeOyeT-
Csl apryMEHTUPOBAHHOE M3JI0’KEHHE COOCTBEHHBIX MBICIIEH 110 paccCMaTpUBaeMOMY BOIIPOCY.

Crpykrypa pedepara:
1. TUTynbHBIN JIHCT
2. OrnaBieHue

3. Beenenue. O0beM BBEACHHS COCTABISAET 1-2 CTpaHUIIBL.
4. OcHoBHAas 4acTh. B HeW JIOTMYHO W3JIararoTcs TIaBHBIE TOJIOKEHHUS U UJIEH, COMIepKa-
[IMXCSl B U3YUYCHHOU nuTepatype. B TekcTe 00s13aTeNbHBI CCHUIKU Ha MEPBOUCTOYHHKH.
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5. 3axitouenue. CoaepKUT IIaBHbIE BBIBOJBI U UTOTM U3 TEKCTA OCHOBHOW 4acTu. B Hem
OTMEYaeTCsl, KaK BBIITOJIHEHBI 33/1a41 M JJOCTUTHYTHI JIH [eTH, CYOPMYIHPOBAHHBIE BO BBEACHHUH.

6. Ilpunoxxenue (HeoOs3aTenbHO). MOXKET BKIIIOYATh IpaduK, TAOIUIIBI, PACUETHI.

7. Cucok nuTeparypsl. 371ech yKa3bIBaeTCsl PEIbHO MCIIOIB30BaHHAS /IS HAMCAHUS pe-
depara nmureparypa. CIUCOK COCTABIISETCS COTJIACHO MpaBWiIaM OMOIMOrpaduueckoro omnuca-
HUSL.

C o0mumMu npaBuwiiaMu 0(OPMIIEHUS MOXKHO 03HAKOMHTBCS 110 JIOKYMEHTY

CMK-O-CMI'TY-42-09 KypcoBbie MpOEKTHI (paboThl): CTPYKTYypa, COACpKaHHE, OOIIHe
npaBuiIa OQPOPMIICHHS U BHITOTHEHUS

Oransl paboTel HAA pedeparom

Paboty Hanx pedeparom MOKHO YCIIOBHO MOAPA3ACTUTh HA TPH dTara:

1. [ToAroTOBUTENBHBIN, BKIIOYAIOIIUN U3YUEHUE MPEIMETa UCCIEIOBaAHUSI.

2. M3noxeHue pe3ynbTaToB U3YYCHHUS B BUJIE CBSI3HOTO TEKCTA.

3. Hdoknaz (ycTHOE coolmieHue) o TemMe pedepara, IpOULTIOCTPUPOBAHHOE TIPE3CHTAIIH-

IMoaroroBuTeIbLHBIN ITAN
Bxirouaer B ce0s:

— Br160p (hopMynupoBKY) TEMBI.
— Ilouck HCTOYHHKOB.
— Pabora c ucTouHUKaMH.

Paboty ¢ ucrouHMKamMH HAJ0 HAYUHATH C O3HAKOMHUTEIHHOTO YTEHHUS, T.€. IPOCMOTPETh
TEKCT, BBIIEIISAS €70 CTPYKTYpHbIE eIMHULIBL. [Ipyu 03HaKOMUTEIBHOM YTEHUH 3aKJIaJKaMH OTMe-
YarTCsl T€ CTPAHUIIbI, KOTOpPBIE TPeOYIOT Oojiee BHUMATENLHOTO M3ydeHus. B 3aBucuMoctu oT
pe3yJIbTaTOB O3HAKOMMUTEIBHOTO YTEHMSI BHIOMpaAeTCs AaibHEeHInii crnocod paboTsl ¢ UCTOYHU-
koM. Ecnu a1 paspelieHusi MocTaBlIeHHON 3a/1aul TpeOyeTcss M3y4eHHe HEKOTOpBIX (hparMeH-
TOB TEKCTa, TO HCIOJb3YeTCS METOJ BBIOOPOYHOro 4reHus. Eciu B KHHMre HeT moJgpoOHOro
OTJIaBJICHUS, ClIeyeT oOpaTUTh BHUMaHUE Ha MPEeJIMETHbIE U UMEHHbIEe yka3arenu. M30paHHble
(bparMeHThl UM BECh TEKCT (€CIM OH IIETMKOM MMEET OTHOILEHHE K TeMe) TpeOyIOT BIyMUYHUBO-
r0, HETOPOIUJIMBOTO YTEHHS C BBIJICJICHUEM 1) TJTaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3)
BBIBOJIOB.

HOI[FOTOBI/ITCJ'IBHHﬁ oTall pa6OTLI 3aBCpHIACTCA CO3TAaHUEM KOHCIICKTA, (1)I/IKCI/Ipy10H_IeFO
OCHOBHBIC TE3UCHBI U APryMCHTEI. Ecnu B xoHCcHekTe OpUBOOATCA LHUTATBI, TO 00513aTeJIbHO
JOJIKHa OBITh YKa3aHa CCbIJIKa Ha HCTOYHHUK (aBTOp, Ha3BaHUC, BBIXOAHBIC TaHHBIC, Ne CTpaHI/II_I).

Co3nanme Tekcra pedepara

Texct pedepaTa JOHKEH MOTUUHATHCS OMpPEEIEHHBIM TPEOOBAHUIM: OH JIOJKEH PacKpbl-
BaTh TEMY, 00J1aJJaTh CBSI3HOCTBIO U LIETTbHOCTHIO.

PackpsITHE TeMBI IpeaInoaraeT, 4To B TEKCTe pedepaTa U3naraeTcsi OTHOCSIIUICS K TeMe
MaTepuai U MpeajaralTcs MyTH PelIeHus coJiepKalleiicss B TeMe MpoOIeMbl.

CBS3HOCTB TEKCTA MPEIOIAraeT CMBICIOBYIO COOTHOCUTEIBHOCTh OTJENBbHBIX KOMIIOHEH-
TOB, a HEIbHOCTh -CMBICJIOBYIO 3aKOHYEHHOCTh TEKCTA.

W3noxxeHne maTepuana B TEKCTE JOJDKHO MOAUYUHATHCS ONPEAEIECHHOMY IUIAHY - MBICIIH-
TEIbHOU CXeMe, MO3BOJISAIONIEH KOHTPOJIMPOBATh MOPSAJOK PACIONIOKEHUs YacTel TeKcTa. YHHU-
BEPCAIbHBIN IUIaH HAYYHOTO TEKCTa, MOMUMO (POPMYITUPOBKU TEMBI, IPEIoiaraeT U3JI0KeHue
BBOJHOI'O MaTepuasa, OCHOBHOI'O TEKCTa U 3aKIIOUECHHUS.

TpeGoBanus k BBeaeHHI0. BBencHue - HauanbHas yacTh Tekcta. OHO MMEET CBOEH Iie-
JIbI0 COPUEHTUPOBATH YUTATENS B JAIbHENUIIEM U3JI0KEHUU. Bo BBEeJIeHUH apryMeHTHPYETCs aK-
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TyaJIbHOCTb UCCJIEIOBAHUS, T.€. BBISBIISETCS MPAKTUUECKOE U TEOPETUUECKOE 3HAUCHUE TAHHOTO
uccienoBanus. Jlanee KoHCTaTUPyeTCs, YTO CAENAaHO B JAaHHOM 00JacTH MpeAlleCTBEHHUKAMU;
MIEPEYUCIISTIOTCS TIOJIOKEHHUS, KOTOPBIE JOKHBI OBITh 000CHOBaHBI. BBEIeHNE MOXKET TaKXKe CO-
JepKaTh 0030p UCTOUHUKOB HIIM 3KCIEPUMEHTAIBHBIX JaHHBIX, YTOYHEHHE UCXOAHBIX MOHATUN
¥ TEPMUHOB, CBEJICHUSI O METOJIaX HWCCIeI0BaHus. Bo BBeneHUH 00s3aTebHO (POPMYITHPYIOTCS
uenb U 3afauu pedepara. O6beM BBeneHUs cocTaBisier npumepHo 10% oT obiero oobema pe-

depara.

OcHoBHas1 yacth pedepaTa. OcHOBHAS yacTh pedepara pacKphIBACT COJACPKAHUE TEMBI.
Omna Haubosee 3HaUUTENIbHA 10 00bEMY, HanbosIee 3HaUuMa 1 OTBETCTBEHHA. B Hell 000CHOBBI-
BAIOTCSl OCHOBHBIE TE3MCHI pedepara, MPUBOIATCA Pa3BEpHYThIE apryMEHTHI, MPEANOIaraloTCs
TUIIOTE3Bl, KaCAIOUIMECcs CyIecTBa 00CykaaeMoro Bonpoca. BaxHo npocieauts, 4To0bl OCHOB-
Hasl 4acTh He uMmena GopMy MOHOJIOTA. APrYMEHTHUPYSl COOCTBEHHYIO MO3UIIUIO, MOXHO U JIOJIXK-
HO aHAJIM3UPOBATh U OLICHUBATH MMO3ULUHU PA3JIUYHBIX UCCIIENOBATENEH, C Y4EM-TO COTJIAIIaThCs,
YeMY-TO BO3pa)kaTh, KOTO-TO OMPOBEPrarh. Y CTAaHOBKA HA JUAJIOT TIO3BOJIHUT N30€KaTh HEKPUTH-
4YEeCKOro 3aMMCTBOBaHUs MaTepuaja U3 YyKHUX TPYLOB -KoMmwinuu. Msnoxenue marepuana
OCHOBHOM 4aCTH MOAYUHSETCS] COOCTBEHHOMY IUIaHy, YTO OTpa)kaeTcs B pa3elieHUH TEKCTa Ha
IJIaBbl, Taparpadsl, MyHKTHI.

3akio4eHue» (OpUEHTUPOBOUHEIN 00beM 1 cTpanuia). DopMynupyroTcs KpaTKue BBIBO-
JIbI, BBITEKAIOUIUE U3 BHITOJTHEHHOW paboTHI.
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