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Pa6ouas mporpamma coctapieHa Ha ocHope ®I'OC BO 1o HampasieHHIO NMOJArOTOBKH
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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[lenssMu OCBOEHUS JUCLMIUIMHBI «AHAIUTUYECKAs] XUMUS U (PU3UKO-XMMUYECKHE METOJIbI
aHaJIM3a SABJISIOTCA!

- TEOpeTHYecKas U NpaKTUYecKas MOArOTOBKAa CTYIEHTOB II0 BOIpOcaM BbIOOpa MeToja
aHalM3a U ero MPaKTUYECKOTO OCYIIECTBICHUS [UIA MOIy4eHUs WHPOPMAIUU O KaYeCTBEHHOM
U KOJINYECTBEHHOM COCTaBE€ TOT'O MJIM MHOI'O OOBEKTa IpU PEIIEHUH BBITYCKHUKOM 3ajau Oyay-
niei npodeccuoHabHON e TeTbHOCTH;

- (popMupoBaHue 00IENPOPEecCHOHATBHBIX U MPO(ECCUOHATBHBIX KOMIIETEHLIUH B COOT-
BerctBuu ¢ TpeboBanusamMu PI'OC BO mno nampasienuto moaroroBku 18.03.01 Xumuyeckas
TEXHOJIOTUSI.

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

JucuumnnuHa «AHaIUuTHYeCKas XUMUS U GU3UKO-XUMHUYECKHUE METO/IbI aHATIN3a» BXOIUT
B 0a30BYyI0 yacTh Os10ka 1 0Opa3oBarenbHON IPOrpPaMMBI .

s u3yyeHus: AUCHMILTUHBI HEOOXOIMMBI 3HAHUS (YMEHUSs, HABbIKH), CPOPMUPOBAHHBIC B
pe3yJibTaTe u3ydeHus Aucuuiuinid ~ Martemaruka, ®usuka, Mcropus XUMUKM M XUMHYECKOU
TexHojoru, OO1as u HeopraHudeckasi XuMus.

— Juctumunel  Opranudeckas xumusi, Gusnueckas xumus, Komnonnnas xumus,
OO0mas XxuMu4ecKasi TEXHOJIOTHS U3y4aroTCsl NapajuleNIbHO C JAMCLHUIIMHON «AHalIUTHYe-
CKasi XUMHUS U (PU3UKO-XMMHYECKHE METO bl aHATN3a) .
3HaHus (YMEHUS, HaBBIKH), MOJIYYEHHbIE PU U3YyYEHUHU JAHHOW AMCLUMIUIMHBI OyayT He-
00XOUMBI [T U3YYECHUS MOCIEAYIOIUX TUCIUILINH:
— XHUMHUYECKask TEXHOJIOTHsI TOIJIMBA U YIJIEPOJHBIX MaTEpUAIIOB
— IToaroroBka yrieu st KOKCOBaHUS
— Teopernueckre OCHOBbI XMMHUECKOM TEXHOJIOTUH TOILIMBA U YTIEPOIHBIX MaTe-
pHajoB
- XuMuyeckasi TEXHOJIOTHUS He(pTU U BBICOKOMOJIEKYJIIPHBIX COETUHEHHM
- W3Bneyenue u nepepaboTKka XMMUYECKUX MPOJTYKTOB KOKCOBAHUS
- YUPC.

3 Komnerenuuun ody4aromerocsi, popMmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILUINHBI (MOYJIs) M IVIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pe3yiabTaTe OCBOCHUA NUCHUIIJIMHBI «AHanmuTUYeCKasl XUMUS U (I)I/I3I/IKO'XI/IMI/I‘ICCKI/I6
MCETOJBI aHaJIn3a» 06yqa101111/117105[ JOJIKEH O6J'IaI[aTI> CICOAYIOIUMHU KOMIICTCHIUSAMM

CrpykTypHBIT
DJIEMEHT [Mnanupyemblie pe3yabTaThl O0y4eHUS
KOMIIETEHITHH
OIlK-1 CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOIL30BaTh OCHOBHEIE 3aKOHBI €CTECT-

BCHHOHAYYHBIX TUCIUILIINH B HpO(I)CCCI/IOHaHLHOﬁ JACATCIIBHOCTH

3HaTb OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JHUCIHUIIINH
TCOPCTUICCKHUEC OCHOBBI XMMHUHU

Ymern HCIIOJIB30BaTh 3HAHUE CBOMCTB XMMHYECKUX COCIUHEHUM JUIsl IPOBEICHUS XU-
MHYECKOI0 aHaIn3a

XapaKTepu30BaTh CBOMCTBA COEIMHEHUI HAa OCHOBE MX XUMHUUYECKON (OpMYJIbI U
CTPOCHUS,;
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CTpyKTypHBIii

3JIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINHU
MIPOBOAUTH J1aO0OPATOPHBIE UCIIBITAHUS.
Bnanets METOJIJaMU TEOPETUYECKOT0 HCCIEeI0BAaHUS, METOJAAMU UACHTU(PUKAIMN XUMU-
YECKUX BEIIECTB, KIIACCHYECKUMU METOJaMU XUMUYIECKOTO U (PU3UKO- XHUMHYe-
CKOr'0 aHaJIn3a.
I1K-10 CIIOCOOHOCTBIO TIPOBOJIUTH AHAIIU3 CHIPhS, MAaTEPUATIOB U TOTOBOH MPO-

AYKIHUH, OCYIIECTBJIATh OLICHKY PE3YJIbTaTOB aHAJInM3a

3HaTh

OCHOBHBIE OIIPEEIICHUS U IOHATUS aHAINTHYECKON XUMMUU;
KJ1accU(UKALMU METOJIOB aHAJIM3a B aHAJIMTUYECKON XUMUM;
CYIIHOCTb METOJIOB aHAIIN3a;
TEOPETUYECKHE OCHOBBI M TMPUHIIMITBI XUMHYECKUX M (PH3UKO-XUMHUYECKHX
METOJIOB aHaIN3a
YCTPONCTBO M MPHUHLUIBI paOOTHI UCIOJIb3YEMbIX B aHAJIU3aX ammaparypbl
1 000py0BaHMS;
METO/Ibl CTATUCTHUECKON 00pabOTKH pe3ysIbTaTOB U3MEPEHUIM

YmMmern

[IpoBoanTH HCCIEAOBAHUS MO 3aJaHHOW METOIUKE;

COCTABJISITH ONMKMCAHUE MPOBOAUMBIX IKCIICPUMEHTOB;

BBITIOJIHATH PACUETHI PE3YyIbTATOB aHAIHM3a

000CHOBATH BHIOOp METO/1a aHAM3a JIJISl UCCIIeIyEeMbIX 00pa3IioB Mpoo;
TOTOBUTH JIaHHBIE JIJISl COCTaBJICHHsS 0030pOB, OTYETOB U HAYUHBIX MyOIHU-
Kanun

aQHAJM3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTOB

Bnanets

HaBbikamMu paboThl ¢ XMMHUYECKUMHU peakTUBaMU M mpubopamu, coOiroast
npaBujia 0e30MacHON padOThI C BEIIeCTBaMH U J1abopaTOpHBIM 000pyA0Ba-
HUEM;
HaBBIKAMU TIPOBEICHUS XUMHUECKOTO U (PU3UKO-XMMHUYECKOTO aHaN3a;
HaBBIKAMHU PAaCUYETOB PE3YJIHTATOB aHAIIN3a

poecCHOHANBHBIM SA3BIKOM MIPEIMETHON 00J1aCTH 3HAHMUS,

METOJaMH MaTeMaTHYeCKON 00pabOTKH pe3ybTaTOB aHAIHN3a

ITK-18 roToBHOCTBIO HCIOJIB30BATh 3HAHHUE CBOMCTB XUMUYECKUX DJIEMEHTOB, COSIUHEHUI U
MaTepuaoB Ha UX OCHOBE I pelleHus 3a71a4 MpodeccnoHanbHOM 1eITeTbHOCTH

3Harb — OcHOBHBIE IPUHIIMIIBI, METO/IbI, 00JACTH TPUMEHEHUSI XUMUYECKOT0 U pu-
3UKO-XMUMHWYECKOI0 AHAJIN3A;
— o0uye 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB
— METOJbl U CPEJCTBA MOTYUYEHHUS] HHPOPMAIMH O BEIIECTBEHHOM COCTaBe
YmeTb — TOATOTOBHUTH MPOOY K aHANU3Y;

TOTOBUTBH PACTBOPHI C 3aIaHHON KOHIIEHTpaluen peuatb  TUIIOBBIE
3aJa4¥ 110 aHAJUTHYECKON XUMUH;

COCTaBJIATh YPABHEHHUSI PEAKLINH,

BBINIOJIHATh PACUYeThl IO CTEXHUOMETPUUYECKUM COOTHOILICHHUSM, PaCUYEThI
paBHOBECHI B paCTBOpax




CTpyKTypHBIii

DJIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIIHA
— BBIOpaTh METOJ pa3JelieHus U KOHUEHTPUPOBAHUS HCCIEAYEMOro KOMIIO-
HEHTA,
— paborarh ¢ pa3IMYHBIMH CIPABOYHBIMH HCTOYHUKAMU WH(MOPMAIIUU TIO
AHAJIUTUYECKON XUMHH.
— COCTaBJIATb U aHAJIM3UPOBATh METOJUKU aHajINu3a;, ONPENEIATH ONTHMAalb-
HbIE YCJIOBUS IIPOBEACHHUS aHajln3a C HMCIOJIb30BAHUEM Pa3IUYHBIX METO-
JI0B, IIPEAIONAraTh MyTU CHIDKEHUS ITOTPEIIHOCTH aHAJIMTUYECKUX OIlepa-
005051
Bnaznets — Hassikamu npoBenieHus GU3NKO-XUMUUYECKUX U3MEPEHHUIA;

HaBBbIKAMU pabOThl C XUMHUECKUMH PEAKTUBAMU U ITpHOOpamMu

HaBbIKAMU BBIITOJHEHHSI XUMUYECKOT0 ¥ (PU3MKO-XMMUYECKOT0 aHAIN3a;
croco0aMM COCTaBJICHUS M aHAJIN3a CXEM M METOJMK aHaIM3a,
HaBBIKAMU CTATUCTUYECKOW OOpabOOTKU pe3ysIbTaTOB J1aOOPaTOPHOrO KC-
MIEpUMEHTA.
METOJAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M MPOBEICHUS XUMHUYECKUX
HKCHEPUMEHTOB, METOAAMU MaTEeMaTH4eCKOl 00pabOTKM pe3yslbTaToB aHa-
nu3a




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MO1YJIs1)

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
KOHTaKTHas pabora| & § = =
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2 S o yYCIIEBAEMOCTH U > s 8
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(o = & ~
85|25 g¢ S
2 S 3| & = 5 9
SEOIES S 2
1. AHanuTHUYeCKass XUMHUSI 3 1 OIIK-1 -
3YB;
1.1 KauecTBeHHBIN 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'paBuMeTpHYECKHI aHAIIN3 [TonroroBka k naboparopHoit pa- |BeicTynneHue Ha cemuHape, OIIK-1 -
3 4 | 10/4 2 0ote, ceMuHapy (KOUIOKBUYMY), |3ammra [I/3 Ne2 3YB;
BeImoHeHue [1/3 Ne2 ITK-10
3yB;
1.3 TurpumeTpuyeckuii anaan3 I1K-18 -
3 2 - - 3YB;
1.3.1 KucinoTHO-OCHOBHOE TUTPOBAHUE [TonroroBka k naboparopHoii pa- |BeicTynneHne Ha ceMuHape,
3 4 | 10/4 2 6ote, cemuHapy (KOUIOKBUYMY), |3ammuTa JI/3 No3

BBIINIOJIHCHUEC
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AynutopHas s fc;é\ a%
KOHTaKTHas pabora| 5 & =S
T
= B aKaj. yacax . ®opMa TEeKyLIEro KOHTPOJIA % =it
Pasnesn/ rema 3 ( ) 2 5 Bun camocrosaTensHOM p yi p g5 =
g S s yCIIeBaeMOCTH U S
JUCLUILIMHBI g R N =g paboThI . 2 g o
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1.3.2 OKHUCIUTENbHO-BOCCTAHOBUTEIBHOE . BricTynienue Ha cemuHape,
TUTPOBAHUE [ToaroroBka k maboparopHoii pa- |3ammuta JI/3 No4d
3 214 2 6ote, ceMuHapy (KOJUIOKBUYMY),
BBITIOJTHEHHE
J1/3Ne4
1.3.3 KoMIiuekcoHOMETpUUECKOE THUTpPOBa- [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 obpaboTka pe3ysabTaToB ITonroroBka K NPaKTHYECKOMY CobecenoBaHue, BBINOJI-
aHam3a 3 4/2 2 3aHSTHIO. HEHHE PACYETHBIX 3a/IaHUH
3. Metonpl paszieneHuss U KOHLIEHTPUPOBa- CamocTosaTenabHOe U3y4eHUe BricTynnenne Ha cemu-
HUS yueOHOIl U Hay4YHO TUTepaTypsbl. |Hape
3 4/2 3,2 |[ToaroroBka pedepara (mpe3eH-
TaluK), JOKJIa1a
4, @U3UKO-XUMHUYECKHE METOALI aHalu3a. 3 - OIIK-1 -




AynutopHas

KOHTaKTHasi paboTa

.
8% E
Paznen/ rema g (b axaz. viacax) = Bun camocrosrensHon Popwma TEKYLIEro KOHTPOIIS g % E
JTUCIUTLTAHBI 3 . : E £ paboThI YCICBAcMOCTH I 225
@) = |8 S| EE S : IIPOMEKYTOUHOM aTTECTaluU S ;
=S5/ E5 g3 ="
5 1%z 23| 2E 5
SOIEO S =
Beenenue. Knaccuduxarms 3YB;
I1K-10
3YB;
I1K-18 -
3YB;
[ToaroroBka k 3auery 6
Hroro 3a cemectp 3 | 34 |51/22 212 IIpomexyTouHas aTTecTamus
' (3auer)
4.1. DNeKTpPOXUMHUYECKUE METO/Ibl aHAIN3A. 4 9 | 18/7 97 ITonroToBka K KOJJIOKBHYMY. Bricrynnienue Ha cemunape, |OIIK-1 -
Breimonaenue J1/3 Ne6 3amura 1a60paTOPHBIX padoT, |3yB;
4.1.1. TloreHunomerpus 4 3 6 CamMocTosATenpbHOE M3yueHHe TeM| JOKJaJ moAarotosneHHoi Temsr |[1K-10
4.1.2. KongykromeTpus 4 2 5 TEOPETHYECKOro Kypca (Hamuca- pedepara 3YB;
4.1.3. BonbramnepomMeTpust 4 2 HUE KOHCIIeKTa, pedepara, Moi- I1K-18 -
TOTOBKA MPE3EHTALNH). 3YB;
4.1.4. Kynonomerpus 4 1 5 N3ydenne METOMK BBITTOTHEHUS
1a00paTOPHBIX pabOT
4.1.5. DnexTporpaBUMETpUs 4 1 5
4.2. CleKTpOCKOMMYECKUE METOIbl aHaJIH3a 4 s | 16/7 97 15 ITonroToBka K KOJJIOKBHYMY. BricTyniienue Ha ceMuHape,
’ Beimonaenue J1/3 Ne6 3amura 1a60paTOpHBIX padoT,
4.2.1. MonekynspHasi CHEKTpOCKOMNus (Crex- CaMocCTOATENbHOE M3YyYEHUE TEM| JOKJIAJ MOArOTOBIEHHOMN TEMBI
Tpodotomerpus, pedpakromerpusi, MK- u 4 3 TEOPETUYECKOro Kypca (Hamuca- pedepata
KP-cniektpockomnusi, TIOMUHECIIEHTHAs CIEK- HUE KOHCIIeKTa, pedepara, moj-
TPOCKOMHS ) TOTOBKA MPE3EHTAIIHH).




AynutopHas

KOHTaKTHas pabora| 5 & =S
T
= B aKaj. yacax . ®opMa TEeKyLIEro KOHTPOJIA % =it
Pasnesn/ rema 3 ( ) 2 5 Bun camocrosaTensHOM p yi p g5 =
g S s yCIIeBaeMOCTH U S
JTUCIUTLTAHBI 5 Cw | g ow S 2 paboThI . 2 g o
@) = 5 <) 3 OPOMEKYTOUYHOM aTTeCTallUU 5 = B
= o ; = g o ~— ~ 5
= | Q2| 5| ¢¢ = =
2|23 ag 25 S
= = S8 &
4.2.2. ATomHas CIEKTPOCKOINHUsS (aTOMHO- N3yueHnne MeTOAMK BBITIOJIHEHHS
abCOpOIMOHHAS U ATOMHO- YMHCCHOHHAN ) 4 2 n1a00paTOpHBIX PadoT
4.2.3. PeHTreHocnekTpaibHble METOABI aHa-
Tm3a. 4 3
IIpomexyTouHasi aTTeCTANMSA
Hroro 3a cemectp 4 | 17 |34/14 54,15 pome:Ry I
(3K3amMeH)
IIpomexyTouHasi aTTeCTANMSA
WTOr0 1Mo AHCUMILIHHE 34 | 51 |85/36 75,35 POMENY t
(3a4eT, IK3aMeH)

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOM opMme.

10




5 Oopa3zoBaresibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

[IpoektupoBanue 00y4eHHsI CTPOUTCS HA OCHOBE CIEAYIOUUX MPUHIIUIIOB!

- OOyueHne Ha OCHOBE MHTETPAIMH C HAYKOW U MPOU3BOJCTBOM.

- IIpodeccuonanbHo-TBOpUECKask HAIPABIEHHOCTh O0YUECHHUS.

- OpueHTHPOBAaHHOCTH 0OYYEHUS HA TUYHOCTb.

- OpHeHTUPOBAaHHOCTh OOyUYEHUSI Ha pa3BUTHE OINbITA CAMOOOPA30BATENbHOM J1eATEIbHO-
CTH OyIyIIero CIeIUaINCTA.

Jis foCTHKEeHUS TUTAHUPYEMBIX pe3y/IbTaToB O0y4YEHHs], B JUCLHUIIINHE «AHATUTHYECKAs
XUMHUSA U (PU3UKO-XUMHYECKUE METOJbl aHAIN3a» UCIIONB3YIOTCS pa3inuHble 00pa30BaTeIbHbIC
TEXHOJIOTUH:

1.  Tpaouyuonnvie obpaszosamenvHvle mexnoaocuu: MTHPOPMALMOHHAS JEKIH, Jabopa-
TOPHBIE 3aHSITHS.

2.  HUngpopmayuoHHO-KOMMYHUKAYUOHHBIE 00pA306aAMeNbHblEe MEXHON02UY.  JEKIHS-
Bu3yanuzaius. [Ipaktuyeckoe 3anstue B (hopMe Mpe3eHTAIH — MIPEJICTaBICHUE PEe3yJIbTaTOB C
UCTIOJIB30BaHUEM CIEIMATHN3UPOBAHHBIX TPOTPAMMHBIX CPEI.

3. Undhopmayuonno-paszsusarowue mexnonozuu, HanpaBieHHbIC Ha (OpMUpPOBAHUE CHC-
TEMBbl 3HaHUH, 3aIIOMHHAHUE M CBOOOJHOE ornepupoBaHue MMHU. [Ipu caMocToOsTETHHOM H3yUe-
HUU JUTEPaTyphl MPUMEHEHHE COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH IJI CamMOCTOs-
TEJILHOTO TTONIOJTHEHUS 3HAaHUH, BKIIFOYasi UCTIOIBb30BaHUE TEXHUYECKUX H SJICKTPOHHBIX CPEICTB
uHpopmanuu.

4. JlesmenbHocmHble NPAKMUKO-OPUSHMUPOBAHHbIE MEXHOI02UU, HAIpaBIeHHbIE Ha
dbopMUpOBaHUE CUCTEMBI MPOPECCUOHANBHBIX MPAKTUYECKUX YMEHUH pH pa300ope KOHKPETHBIX
CUTYyallMidi, OCHOBAHHBIX HA MPAKTUYECKUX MPUMEpax, 00eCIIeYNBAIOIINX BO3MOXKHOCTh KauecT-
BEHHO BBITIOJIHATH TPO(HECCHOHATBHYIO IESTEIBHOCTD.

5. Pazeusarowue npodbremno-opueHmuposanHvle mexHoai02uu, HarpaBieHHbIE HA pOpMU-
pOBaHME U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH BH-
JeThb U (GOPMYIIMPOBATH MPOOIIEMBI, BRIOUPATh CIIOCOOBI M CPECTBA JJISl MX PELICHHS.

6. Unumepaxmuenvie mexnonocuu: KOJUIEKTUBHOE OOCYXIEHHE KaKOro-JMOO CIOPHOTO
BOTIpOCa, IPOOJIeMBI, BBISIBIICHHE MHEHUH B rpymme. V3noxenne npodiieM U UX COBMECTHOE pe-
IHIEHUE.

7. Jluunocmmuo-opuenmuposantvle mexuHono2uu o00yyeHusi, 0OECIeUYUBAIOIINE B XOJE
y4eOHOro mpoliecca y4eT pa3iIHMyuHbIX CIOCOOHOCTEH 00yd4aeMbIX, CO3aHHe HEOOXOIUMBIX yC-
JOBUH TSI Pa3BUTHA MX MHIWBUAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHBHOCTH JIMYHOCTH B
yuyeObHOM nporiecce. JIMYHOCTHO-OpUEHTUPOBAHHBIE TEXHOJIOTUM O0YUYEHHUs peanu3yloTcs B pe-
3yJbTaTe WHAWBHIYATBHOTO OOLICHUS MpPENnoaaBaTessl U CTY/ICHTA, TPU BBITOJHEHUN M 3aIUTE
71a00paTOPHBIX PabOT, HA KOHCYJIbTAIHAX.

B xoze nuanoroBoro 00y4eHus CTyI€HTHI y4aTcss KpUTHYECKH MBICTHUTD, PEIIaTh CIOKHBIC
npoOJIeMbl Ha OCHOBE aHalIM3a 0OCTOATENbCTB U COOTBETCTBYIOLIEH MH(pOpMalMK, B3BEUIMBATh
QIbTEpPHATHUBHBIE MHEHUS, NMPUHAMATh MPOAYMAaHHBIE PEIICHHs, y4acTBOBaTh B TUCKYCCHSX,
oOmarecs. [t 3TOro Ha 3aHATHAX OPraHU3YIOTCA rpymmoBas padora, pabota ¢ JOKYMEHTaMHU U
Pa3IMYHBIMHI UCTOYHUKAMU MHPOPMAIIHH.

Peanuzanus Takoro mojxo/1a OCyIIecTBISETCs CIEAYIOIIMM 00pa3oM:

1. Pacnpenenenue teM pedepaToB C y4eTOM MOXKEIAHUH CTYJECHTOB, TEMAaTUKH MX HAy4-
HBIX UHTEPECOB U T.II.

2. TlonroroBka crymeHTamMu (OPMBI OTYETHOCTH CaMOCTOSTEIBHON paboThl (pedepat-
IpEe3eHTAlMs, OTYET IO BBIOJIHEHHOH TabopaTopHOil paboTe).

3. O6cyxkaeHne MoAroTOBIEHHOTO OTYeTa Mo JabopaTopHOil paboTe B pexuMe AUCKYCCUU
C JIEeMEHTaMM KOJIJISKTUBHOT'O PEIIeHHUs] TBOPUECKUX 3ajay.

Jns oueHKM 3HAHUM PEKOMEHAYETCS MCIOJIb30BaTh PEUTHMHIOBYIO CHCTEMY, KOTOpas
o0ecreynBaeT JUAarHOCTUKY JOCTH)KEHHUS 00ydaeMbIM 3a/laHHOTO YPOBHSI KOMIIETEHTHOCTH Ha
Ka)XJIOM dTare TEKYyIIero, MPOMEKYTOYHOTO U PyOEKHOT0, HTOTOBOTO KOHTpOJIs. Llenb cTynenTta
— HaOpaTh MaKkCUMallbHOE Yuciio 6auioB. B urore, B koH1Ee 3 cemecTpa, CTYJeHThI, HAOpaBIIle



CyMMapHbIH peUTHHT 50% Mnoay4aroT 3a4eT 0 JUCLUILINHE.

6 YueOHO-MeTOIMYeCKOE 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaIOLUXCsl

Bonpocwl k konnoxeuymam
«KavecTBeHHBII aHATHU3»
[TpenMeT 1 METO/IbI KAYECTBEHHOTO aHAIIN3a;
0TOOp M MOJArOTOBKA MPOOBI K aHAIU3Y;
AHAIMTHYECKHUI CUTHAI,
MOTPEIIHOCTH XMMHUECKOro aHanusa. O0paboTka pe3ylbTaToB U3MEPEHU;
YCIIOBUSI BHIMIOTHCHHS aHATUTHYECKUX PEaKIINi;
YYBCTBUTEIHHOCTb, N30UPATEIHHOCTh U CIEHU(PUIHOCTD AHATUTUYECKUX PEaKIUi;
npeen oOHapyKeHU (MUHUMAaTbHAS KOHIICHTpAIHsl, OOHAPYKUBAEMbIii MUHUMYM, TIpe-
JenbHOE pa30aBIICHHE);
8. KoMIUIEeKCOOOPa30BaHKE B AaHATUTHYCCKON XUMUM;
9. perymupoBanue pH pacTtBopoB. bydepHbie pacTBOpHI;
10. oObpa3zoBaHue 1 paCTBOPEHUE OCAIKOB;
11. nusinue pH Ha MOTHOTY OCaXKICHUS;
12. BnusiHue M30BITKA OCAIUTEIS HA TIOJTHOTY OCAXKICHUS,
13. nonsiTHe 06 akTUBHOCTH 3NeKTpoauTa. MoHHas cuna pactBopoB. ConeBoit apdexr. Bnusaue
n30bITKa OJJHOMMEHHBIX HOHOB U cOJIeBOro 3 dekTa;
14. npobHOE ocaxkIeHu¢E;
15. coocaxnenue npumecei;
16. oKUCAUTENHEHO-BOCCTAHOBUTEIBHBIE IIPOIIECCH B KAYECTBEHHOM aHAIU3E;
17. MeToTbl MACKHPOBKH, Pa3AeiICHUS M KOHIICHTPUPOBAHHSI;
18. cienpuIHOCTh AHATUTUYECKUX PEAKIIN;
19. 1poOHBIN U CHCTEeMAaTUYCCKUI aHATTN3;
20. rpymIoBble peareHTsl 1 TpeOOBaHUS K HUM;
21. neneHre KATHOHOB HA AHATUTUYCCKUE TPYIITIBI
22. yacTHBIE peaKLnu.

NoakownE

" I'paBuUMeTpHUYECKHI AaHAIU3)

1. CylHOCTh TPaBUMETPUYECKOTO aHanu3a. MeToAbl, MCHOJb3yEeMbIE B TI'PABUMETPHUHU
OCaXJICHUE, BbIJIEJICHHE, OTTOHKA.

2. Ocaxnaemass U rpaBuMeTpuueckas ¢opmbl. TpeboBanus K HHUM. [ paBUMETpUUECKHIA
(dakTop.

3. OCHOBHBIE 3Tarnbl FPABUMETPUUECKOr0 aHan3a. [IpenmymiecTsa u HeJOCTaTKU METOA.

B

TpeboBanus, npeabsBiIsgeMble K ocaakaM. BbiOop BelnyuHBl HaBeckH, ocaauTens. Pac-
yeT o0beMa ocaautens. [lpoda Ha MOTHOTY OcaXAEHUS.

S. O6pazoBanue ocankoB. [Iporeccel 3apojblieo0pa3oBaHusi, arperamuu, CO3pPEeBaHUS
ocazka. PacTBopuMOCTh U CBEpXpacTBOPUMOCTH 0caIkoB. OTHOCHTENbHOE MEepeChIIle-
HUE U €ro BIIMSHUE Ha CKOPOCTh MPOLECCOB 3apObIINICe00pa30BaHusl U POCT KpUCTaJ-
JI0B. Y CIIOBUS OCAX/IEHUS KPUCTAIUIMYECKUX U aMOP(HBIX OCAJIKOB.

6. [TpuunHBl 3arpsiI3HEHUST OCAZKOB: COBMECTHOE OCAXKJEHHUE, COOCAXICHUE, TOCIenyIoIIee

ocaxkJieHre. Bupl coocaxaeHus: ancopOuus, OKKII03Us, U30MOP(HOE COOCAKICHHE.

CriocoObl yMEHbILIEHUSI COOCAXKICHUSI.

7. OunbTpOBaHKE, IPOMBIBAHUE, BBICYILIMBAHUE, IIPOKAIIMBAHUE OCAJIKA.
8. Ornpenenenne cepel rPaBUMETPUYECKUM METOJIOM.
9. Brbluncnenus B rpaBUMETPUYECKOM aHAIN3E.

"Knc/j10THO-0CHOBHOE THTPOBaHue'"
1. Tutpumerpuueckuii ananu3. CylnHOCTh METO/1A.
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2. KonneHrpamuus pacTBOPOB: MOJISIpHAs, MOJIIPHAsE KOHIICHTPALUs SKBUBAJICHTA (HOpMasb-
HOCTb), TUTP, TUTP T10 OIIPEEIIEMOMY BEILIECTBY.

3. TwutpanT, TATpOBAaHKE, TOUKA SKBUBAIIEHTHOCTH. CTaHIApPTHBIC U CTaHAAPTU30BaHHBIE pac-

TBOpBI. DUKCaHal.

Mertoas! TUTpUMETpUYEecKoro ananmu3a. Kinaccudukanus MeTo10B:

0 TUITY MIPOTEKAEMBIX PeaKuil (KUCIOTHO-OCHOBHOE, OKUCIUTEIbHO-BOCCTAHOBUTEIHHOE,

KOMILJIEKCOHOMETPHUYECKOE, OCAIUTENILHOER).

6. mo cnocoOy TUTpOBaHUS: IPsIMOE, 0OpaTHOE, TUTPOBAHUE 3aMECTUTEIIS

7. Kpusble THTpOBaHUS B KHCIOTHO-OCHOBHOM MeTOJie. B Kakux KOOpAMHATaX CTPOST, TOUKa
SKBUBAJIEHTHOCTH, CKa4OK TUTpoBaHusA. Pacuer pH. 3aBucHUMOCTh ckauka TUTPOBAHUS OT
pa3IuYHbBIX (PAaKTOPOB.

8. HMHaukatopbl KHCIOTHO-OCHOBHOTO TUTpOBaHUs. Bei6op nHaukaropoB. MIHIMKAaTOpHBIE 110-
rpemHocTd. O0sA3aTENBHO JHM COBIMACHUE TOYKU TUTPOBAHUS U KOHEYHON TOUKH TUTPOBA-
HuA?

9. TutpoBaHHE MHOTOOCHOBHBIX KHCIIOT U MHOTOKHCIIOTHBIX OCHOBaHUI

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

11. Onpenenenue copepkanus EIOUYH B paCTBOPE.

12. Omnpenenenue copepKaHus MENOYH U KapOOHATa HATPUS IIPU COBMECTHOM IPUCYTCTBHUH B
pacTBope.

13. Omnpenenenue coaepkanusi kapOoHaTa U ruApokapOoHaTa HaTPHsI IPU COBMECTHOM IIPUCYT-
CTBHH B PaCTBOpE.

ok

« OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE)

1. OxucnuTenbHO-BOCCTAHOBUTENIbHOE TUTpOBaHHE. OCOOEHHOCTH peaklui OKUCICHUS
-BoccTaHoBNeHUsI. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIIMAN., €r0 3aBUCUMOCTh OT MPHU-
POJIbI OKHCIIUTEINS U BOCCTAHOBUTEIS, TEMIIEPATYPhl, KUCIOTHOCTH cpefbl. YpaBHeHue HepHera.
Omnpenenenye HaPaBICHUS PEAKIIMI OKUCIEHUS-BOCCTAHOBIICHHUSI.

2. TpeGoBaHHS K OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIM PEAKIHSAM, UCIIONb3YEMBIM B THT-
pUMETPUYECKOM aHalu3e. MeTobl OKUCIUTETbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS B XUMUYE-
CKOM aHanu3ze. TUTpaHTBHI.

3. KpuBas tutpoBanusa. Ckayok TUTPOBAHUSA, €TO 3aBUCHUMOCTh OT Pa3jHUHBIX (PaKTOPOB.
TuTtpoBanue cmeceil OKuciauTeNne (BOCCTAaHOBUTENECH ).

4. OKUCIIUTENHHO-BOCCTAHOBUTENIbHBIE HHIUKATOPHI. TpeOoBaHMs K HHAUKATOPAM.

5. besunaukaropHoe tutpoBanue. CylmHOCTh METOJa MepMaHranaromerpuu. Kakue Be-
[IeCTBa MOKHO OIpENeTIUTh METOI0M MepMaHranaromeTpuun? Kak ompenensercss KOHEI[ THTPO-
BaHUS B IEPMaHTaHATOMETPUU?

6. OnpezneneHre BOCCTAHOBUTENIEH B IEPMAHTaHATOMETPUM — METO/E OKHCIUTEIbHO-
BOCCTAaHOBUTEIILHOTO TUTPOBAHMA. YCTaHOBIIEHHE KOHIEHTpanuu pactBopa KMnO, mo ucxon-
HoMy BemiecTBY - pactBopy (NH)4C,04. Omnpesienienne TOYKH SKBUBAICHTHOCTH.

7. Kakue BemiectBa (OKUCIWUTEIN WM BOCCTAHOBUTEIM) U C KaKUMHU 3HAUYEHUSMHU CTaH-
JAPTHOTO AJIEKTPOIHOTO MOTEHIMAIa MOXKHO OINpenesaTh NpsmMbeiM TUTpoBaHuEM KMNO,? ((pO
mnoa ! mn’ = 1,51 B). Onpenenenne xene3a (2) B comun Mopa .

«Kommiekconomerpus»

1. KomnekcHsle coequnenns. OCHOBHBIE MTOJIOKEHUST KOOpAUHAIIMOHHON Teopuu. CTpoe-
HH€ KOMIUIEKCHBIX COEIMHEHHM.

2. XnMHYeCKas CBSI3b B KOMIIJIEKCHBIX coequHeHMsX . KoopanHanmonHoe uncio. JleHrat-
HOCTb JINTaHJI0B. BHYTPUKOMIUIEKCHBIE COEIUHEHNUS.

3. Jucconumanus KOMIUIEKCHBIX COEIMHEHUHN. Y CTOMUYNBOCTh KOMIUIEKCOB. KOHCTaHTHI He-
CTOMKOCTH M YCTOMYMBOCTH.

4. Kommnexconomerpuueckoe Tutpoanue. Kommiuekconsl. TpeOGoBaHus K peakusiM KOM-

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

KpuBble KOMILUIEKCOHOMETPUYECKOTO TUTPOBaHUsA. Pacuer. @akTopsl, BIUSAIOIINE HA Be-
JUYMHY cKauka TUTpoBaHus. BrnusHue pa30aBieHus pacTBopa Ha BeIUYUHY pM.

Crioco6b1 00HapYKEHUSI KOHEYHON TOUYKH TUTPOBAaHUS. MeTaluIONHINKATOPHI.

MeTo 161 KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHHUS : IIPSIMOE, 00paTHOE, BBITECHUTEIILHOE
1 KOCBEHHOE.

[IpsiMmoe 1 oOpaTHOE TUTPOBAHUE KATHOHOB aTtoMUHHMS pacTBopoMm DJITA.

VYcnoBust TUTPOBaHUS CMECU KATHOHOB B OJHOW aJIMKBOTE.

[IpynuriHa MTHAMKATOPHBIX MMOIPEIIHOCTEN MPU KOMILUIEKCOHOMETPUYECKOM TUTPOBAHUH.

Omnpenenenne KeCTKOCTU BOIbI KOMIVIEKCOHOMETPUUYECKUM METOJIOM.

Omnpenenenre METaJJIOB B pacTBOpax (ypaBHEHUS PEaKIIHii, yCIOBUS OINpeIeTeHHs, UH-
JTUKATOp).

IKcTpaKkuus

OCHOBHBIE 3aKOHBI U KOJTMYECTBEHHBIC XapaKTCPHCTHKH.

3akoH pacnpenenenus. Koncranra pacupenenenus, Ko3QpQUIMEHT pacipeieeHus.
Kitaccugukariyst 3KCTpaKIMOHHBIX POIIECCOB.

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 METOAOM I10100pa OPraHUYECKUX pacCTBOPUTENIEH,
n3MeHenne pH BonHOM (a3bl, MACKMPOBAHUS U IEMAaCKHPOBAHUSI.

[TprOOpBI AJIsl FKCTPAKIIHH.

XpomaTtorpadus

Omnpenenenne xpomarorpaduu.

[ToHsiTHE O MOABMKHOMN M HEMOJBIXKHOM (hazax.

Knaccugukanus MeTo10B 10 arperaTHoOMy COCTOSIHUIO MTOJIBUYKHOM U HENOJBUXKHOU (a3,
10 MEXAHU3MY Pa3JeJICHNUs, 10 TEXHUKE BBIITOJIHEHUS.

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

OcHOBHBIE TapaMeTpbl XpoMaTorpammbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

CenexTuBHOCTh U 3 (HEKTUBHOCTh Xpomarorpadpudeckoro paszieneHus. Teopust teope-
THYecKUX Tapenok. Kunernueckass teopus. Paspemienue kak ¢akTop ONTUMH3ALMU
XpomaTorpaduueckoro npoiecca.

KadecTBeHHBI M KONMUYECTBEHHBIN XpoMaTOrpapUuecKuil aHanus.

[Mazo-xxunkoctHast xpomarorpadus. Anmnaparypa. [logroroBka k padore. JleTekTopHbIe
cucteMsl. [Ipumenenue.

BosmoxHocTu Xpomarorpaduu  Kak AJis pa3ieieHus], Tak U JJis aHaJIu3a BEIECTB.

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

CrnekTpockonu4ecKue MeToAbl aHAJIN3A
OO61mas xapakTeprucTUKa U KJIaCCU(PUKALUs CIIEKTPAIbHBIX METOJIOB aHaJIM3a (110 MPUPOE

YaCTHIl, B3aUMOJICHCTBYIOIINX C U3Iy4eHUEM (aTOMHBIE, MOJIEKYJISIPHBIE); XapakTepy Ipoliecca
(abcopO1MOHHBIE, SMUCCHOHHBIE); AUANa30HYy 3JI€KTPOMAarHUTHOTO U3TYUEHHUS).

AToMHBIE U MOJICKYJIAPHBIC CIICKTPbI, UX IMPOUCXOKACHUC, BUA U OCHOBHBLIC XapaKTCPHU-
CTHUKH.
Cl’leKmpbl amomos. OCHOBHBIC U BOBGy)KI[CHHBIe COCTOSIHUA aTOMOB, XapaKTCPUCTUKH CO-

CTOSTHUHM. DHEPreTUYeCKue NePeXoIbl, MpaBmiia 0T00pa. BeposTHOCTH JEKTPOHHBIX MEPEX0I0B
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U BpPEMEHA XU3HU BO30Y)KICHHBIX COCTOSHUH. XapaKTEPUCTHKHU CHEKTPAIbHBIX JIMHHUNA: TOJIO-
’KEHHUE B CIIEKTPE, UHTEHCUBHOCTb, MOMyIIMpUHA. [IpUUrHbI yIIUPEHUs CIEKTPAJIbHBIX JIMHHUMA.

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

AGcopOIMOHHAsT CIEKTPOCKOIUS: CYIIHOCTh U OCOOEHHOCTH Hambosiee pacnpoCTpPaHEH-
HBIX B aHAJIMTUYECKOHN NpakThke MeTo0B. DoToMeTpuueckuii anann3. OCHOBHOMW 3aKOH CBETO-
HOIJIOILEHHS, ONTUYECKAs IUIOTHOCTb, IPOIMYCKAHUE, MOJISIPHBIM KOA(Q(UIMEHT CBETONOIIONIE-
HUS. AJUTATHBHOCTH CBETOIOTJIONICHUS. Y CIIOBUS COONIOIeHNs 3akoHa byrepa-JlamGepra-bepa.
['maBHbIC IPUYMHBI OTKJIOHEHHS] OT OCHOBHOT'O 3aKOHA CBETOINOTIJIONICHUS (MHCTPYMEHTAJIbHBIE U
(U3UKO-XIMUYECKHE).

Knaccugukanus annapaTypbl ¢ TOUYKH 3peHHs crioco0a MOHOXpoMaTu3aluu ((poToMeTpsl,
cnekTpodoToMeTphl). BriGop onTHManbHBIX ycinoBui (GoToMerpuyeckoro ompeneneHus. Cro-
coOBbI OnpeieNeHns] KOHLEHTPALMHU BEIIEeCTBAa B IPAKTUKE (POTOMETPUUECKUX U3MEPEHUIA: METO
IpagyupOBaHHOTO Tpaduka, MeToa 100aBoK. JJOCTOMHCTBA U HEAOCTATKH KAk 0ro u3 Hux. Pac-
4eThl B (POTOMETPUUECKOM aHaJIU3e.

Omnpenenenne Menu MeToI0M TuddepeHTHaTbLHON (OTOMETPUN.

JliloMuHeCHIeHTHBIA aHAJIN3

1. KakoBa npupo/ia JItOMHUHECIEHTHOT'O U3JTy4eHUs?

2. UeM 00BsICHSETCS CMENICHHE MAaKCHUMyMa CIIEKTPa JIFIOMUHECIICHIIUU B 001aCTh OOJIBIIHX
JUIMH BOJIH 10 CPABHEHUIO CO CIIEKTPOM IOIJIOIEHUS?

3. Ha yem ocHOBaH KauecTBEHHBIN JTIOMUHECIIEHTHBIN aHanu3? Kak npoBoasT KauecTBEH-
HbIE OIPEEeJICHUS] METOIOM JIFOMUHECLICHIIUN?

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

S. OHepreTuyeckuil 1 KBAHTOBBIN BbIXO/1bI JIIOMUHECLEHIIUH.

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 yro oJHOro BHYTPEHHETO OTPAaKEHUS C U3MEHEHMEM TOKa3aTens
npesomiieHus?

4. [Monspuzanus u peppakuus. Metozs! onpenenenus. Kak paccuurars MOISPHYIO U
ynenbHyto pedpaxuuu? [IpaBuiao aaiuTUBHOCTH.

S. OmnpeneneHue CTpOEHUs BEIIECTBA MO NTOKA3ATEII0 IPETOMIIEHUS )KUIKOCTH.

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

7. Ob6nactu npuMeHeHus pehpakTOMETPUIECKOT0 METOIa.

IHoTeHMOMETPHYECKHUIT AHAIN3
1. IIpnuriHa BO3HMKHOBEHHMSI PA3HOCTU MOTEHIHAIOB MEXAY METAUIOM M PacTBOPOM €ro
coyid. PaBHOBECHBIN DIIEKTPOAHBIN TOTCHIUAI.
MareMaTnyeckoe BbIpa)KEHUE 3aBUCUMOCTH BEIUYHUHBI 3JIEKTPOJIHOTO MOTEHIHAIIA
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 ¥ 4yBCTBUTEIBHOCTH METO/A.
TpebGoBaHus K UHAMKATOPHOMY DJIEKTPOJY M 3JEKTPOLY CpaBHEHUS. THUIBI 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 nis XsmopcepeOpsHOTO AJIEKTPO/Ia.

9. Mertammdeckue 1 MeMOpaHHbIe UHANKATOPHBIE AJIEKTPOJIbI. DJIEKTPOJIbI IEPBOTO U
BTOPOI'0 pPoja.

10.  CreknsHHBIN 3JEKTPOJI, €r0 YCTPOMCTBO, JOCTOMHCTBA U HEIOCTATKU. DIIEKTPOIHAS pe-
aKLus.

11. OObsicHUTE XapakTep KPUBOM TUTPOBAHUS IPU TUTPOBAaHUU KapOOHaTa HaTpus pac-
TBOPOM COJISTHOM KUCIIOTBI.

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

13. TpeGoBanus K peaxiysiM, HCIOJIb3YEMbIM B  IMOTEHIHUOMETPUYECKOM TUTPOBAHUM.
14.  Ornuume npsiMoil MOTEHIMOMETPUHU OT  MOTEHIIMOMETPUYECKOTO THTPOBAHUS.

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

BoabramnepomMeTrpuiecknii aHajau3

1. Bonbsramnepomerpus. CynHOCTh METO/1a, ONPEIEICHUE.

2. KakoBbl xapakTepHble 0OCOOEHHOCTH SIUEHKU Ul BOJIbTAMIIEPOMETPUUECKUX U3MEPEHUM
Y 4eM OHH OOYCIIOBJICHBI.

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

4. VYcenoBus peructpanuu noisiporpamm. Ha 9to pacxoyercst BHEIIHEE HaIPsKEHUE, Hala-

raeMoe Ha nojsporpaduueckyro sueiky? MHnuddepeHTHBIN 3JIeKTPOIUT, €ro poJsib. 3ayeM
HY)KHO YAAJISITh U3 PACTBOPA PaCTBOPEHHBIN KUCIOPO] Mepe]] perucTpaiuei noisiporpaMmmsl?

S. BonbramnepHas kpuBasi, €€ XapakTepUCTUKH (KOHAEHCATOPHBIN TOK, MOTEHIMAl BblJle-
JeHus], npenenbHbl Tok). [Ipu Kakux ycnoBHUSX HpelenbHbIM TOK sBIseTcs MU y3nOHHBIM?
[Touemy Benmnunna E1/ XapakTepusyeT npupoay Aenosispusaropa?

6. 3aBUCUMOCTh HU(PPY3MOHHOrO TOKAa OT KOHIEHTpAIMM Jenojspu3aTopa: ypaBHEHHE
NnbkoBuya. M300pas3ute KpuBble 3aBUCUMOCTH BEJIWYMHBI AU(PPY3MOHHOTO TOKA OT KOHIEH-
TpalMy AETONISIpU3aToOpa U MOKAKUTE KaK BbIOMpaeTcs padounii MOTEHIMAN ISl aMIepOMETPH-
4EeCKOr0 TUTPOBAHUS.

7. VYpaBHeHue oOpatumoil nmossgporpaduueckoi BoiHbl. Kakyro MHGOpMaIUO0 MOXHO IMO-
JyYUTh U3 HETO?
8. KauectBennslii monsgporpaduueckuil ananus. BiausiHue coctaBa (OHOBOTO 3JIEKTPOJIUTA

Ha BennuuHy E1/p B kakux ciydasx BO3MOKHO OJJHOBPEMEHHOE MOsiporpaduieckoe onpesere-
HUE HECKOJILKUX BEIIECTB?

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

10.  IIpuemsl B monsiporpaduu Ui MOBBIIIEHUS YYBCTBUTEIBHOCTH U pa3pellarolieil cro-
COOHOCTH.

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

12. Bonbramnepomerpus. MHaukaTtopHble 37eKTpoabl. Buj BoiabTammeporpamm, MoIy4eH-
HBIX Ha CTAllMOHAPHOM M BPAIIAIOIIEMCSI TBEPJIBIX DJIEKTPOIaX.

13. UuBepcuonHas BonbpTamnepoMmeTpusi. Ee cyts. Uem oOycrmoBieHa BBICOKAas YyBCTBHU-

TEIBHOCTHh METOHa?
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14. AMIIEpOMETPUUECKOE TUTPOBAHNE, IPUHIUI METOMA, 3JIEKTPOAbl. THUIIBI KPUBBIX TUTPO-
BaHus. [IpermyniecTBa aMIIepOMETPUICCKOTO TUTPOBAHUS TEPe]l MPAMOM BOJbTAMIIEPOMETPH-
eil.

Konaykromerpus
1. Teopernueckre OCHOBBI METOJA. DJIEKTPONPOBOAHOCTh PACTBOPOB (y/elibHAs, SKBUBA-
JICHTHAs).
2. OnexTpodopeTndeckuil 1 penakcaroHHbIe 3()(eKTo.
3. [Tokaxkute, IpU KaKUX YCIOBHUSX YAEIbHAs 3JIEKTPOINPOBOJHOCTh YHCIECHHO paBHA CUJIE
TOKa, MPOXO/IAIIEr0 Yepe3 CeUCHNE PACTBOPA TOBEPXHOCTHIO 1 M7,
4. [Touemy u3MepeHUs FMEKTPOIPOBOAHOCTH PACTBOPOB AIIEKTPOIUTOB OOBIYHO MIPOBOISAT C
MCII0JIb30BaHUEM IIEPEMEHHOr0 TOKa?
5. [IpencraBpTe rpadUyecKyro 3aBUCUMOCTh YIEJIBbHON 3JIEKTPONPOBOJIHOCTH OT KOHIIEH-

Tpamuu IS CJIA0BIX M JIJISl CHIIBHBIX 3JIEKTPOIUTOB. [loueMy B 00oMX CiTy4asix Ha KpUBBIX Ha-
Oro1aeTcst MakcumMym?

6. Ot xakux (aKTOPOB 3aBHCUT yJIENIbHAS AIIEKTPONPOBOIHOCTH pacTBopa? Kak Haiitu ee
BEJINYMHY U CMECH PacTBOPOB?
7. Kak 3aBUCHT 3KBHBaJICHTHAs AJIEKTPOIIPOBOIHOCT OT pa30aBIICHUs Ui CUIIBHBIX U Clia-

ObIX anekTpoauToB? B KakoMm cirydae JOCTUTraeTcs MpeaeiibHOe 3HAYCHNE 3JIEKTPOIIPOBOAHOCTH.
[Touemy?

8. B kakux ciaydasx NpUMEHSIOT METOAbI IPSIMON KOHIYKTOMETPUU?

9. Konaykromerprudaeckoe TUTpoBaHUE. Bl KPUBBIX KOHIYKTOMETPHUYECCKOTO THTPOBAHHUS.
[Tpumepsl. OcoOEHHOCTH U JOCTOMHCTBA METO/IA.

10. Kakune 3¢¢dexThl BO3HUKAIOT B PACTBOPE SJIEKTPOIUTA TOJ JACHCTBHEM TOKa BBICOKOM
4acTOThI?

11.  BBICOKOYACTOTHOE TUTPOBAaHUE. THUIIBI H3MEPUTEIBHBIX sSUeeK. [lonspu3ammsi MOJIEKYI B

MoJIe BBICOKOM 4acTOThl (OpHUEHTAlMOHHAs U AedopmanroHHas). AKTUBHAsS U pEaKTUBHAs CO-
CTaBJISIOIINE 3JIEKTPONPOBOAHOCTH SUEHKH. BO3MOXKHOCTH M OrpaHUUYEHUS METOA.

12. Omnpenenenue 6aprs METOJIOM BbICOKOYACTOTHOTO TUTPOBAHUS TUTPOBAHUU.
Kyiionomerpus

1. B 4em cymHOCTh KyJIOHOMETPHUUYECKOTO METOA aHaIu3a’?

2. Kakue 3akons! exaT B ero ocHoBe? Uto xapakrepusyer Bbixoa 1o Toky? [louemy npu

KYJIOHOMETPHUECKUX n3MepeHusx HeooxoauMm 100% BeIxoJ o TOKY?

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

4. [Torennuocrarnyeckas KyloHoMmeTpus. Bbibop BenmnuuHbl noTeHuumana. OmnpeneneHue

BpPEMEHHU 2J1eKTpou3a. CrocoOs! ONpeesIeH!s KOJTUYECTBA HIIEKTPUUYECTBA.

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

TuTpanT. BenomorarenbHblil peareHT. OCOOEHHOCTH KYJIOHOMETPHUYECKOTO THUTPOBAHUS, J1OC-
TOMHCTBA W HEJIOCTAaTKU METOJA.

CraTucruyeckasi 00padoTKa pe3yIbTaTOB AHAJIU3A

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

2. [TpuBenuTe KIaccuPUKAIMIO MOTPEITHOCTEN IO XapaKTEPy BBI3BIBAOIINX MX MTPUYHH.
3. Kak 3aBUCHT OTHOCHUTETBHAS MOTPEUTHOCTh U3MEPEHHs 00beMa Mo OIOPETKE OT BETHUU-
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 npuamHamMu BbI3BaHbI CHCTEMAaTUUECKHE, CITyYaiiHbIe U TPYObIe TOTPEeuTHOCTH?
7. UYTto Takoe MpaBUILHOCTh U BOCTIPOM3BOJIMMOCTD IKCIIEPUMEHTAIbHBIX TaHHbBIX?
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8. Kakumu cioco6amMu MOKHO yMEHBIINUTh CUCTEMATUYECKYIO TIOTPEIIHOCTh: TUTPOBAHMUS,
B3BEIIMBAHUS, OCAKICHUS U MPOMBIBAHUS 0CAJKOB, KATMOPOBAHUS MEPHOU MOCYABI?

9. Kakyumu cTaTuCcTHYECKUMH XapaKTePUCTUKAMU OIIPEACIIIeTCs cllydaiiHas MOrpeurHoCTh?
10. Yto Takoe cTaHAapTHOE OTKJIOHEHHE OTAEIBHOTO U3MEPEHUs?

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

12. Yto npeacTaBifioT coO00M CTaHIapTHBIE 00Pa3Ibl U AJISl 4YETO UX UCIIONb3YIOT?

IIpuMepsl pacUeTHBIX 3aJaHUM:

. IIpumeput pacuemmnvix 3a0anuii

Ananumuueckas xumusi

1. Kakyro HaBecKy aHaJIM3UPYEMOIo BellecTBa - coiaud Mopa - ¢ MaccoBOil joJiei
(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. Beruncnure maccy GpochopHON KUCIOTHI, HAXOAAICHCS 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, nonydensoro npu gobasiennd k20 mu 0,05 H pactsopa
NaOH
15 mi 0,06 H pacteopa HCI.

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

As,O, B oOpasie.

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

Duzuxo-xumuyeckue mMmemoovl aHaIu3d
6. Brorumciuts MNOTCHIMAJI HMHAMKATOPHOI'0 MCETAJINIMYCCKOTO JJICKTPOJa OTHOCUTCIIBHO

3JIEKTPOJIa CPAaBHEHHS, UMEIOIIET0 NOTEHIMANl (s cp, O€3 YUeTa U C y4eTOM HOHHOM CHJIBI pac-
TBOPA MPHU CIETYIOMINX YCIOBUIAX

Onektpon | O6beM snek- | PactBopenHoe BemiecTso, €ro | t°C DnekTpon Ps.cp., B
TpONUTA, CM® | MAcca WITH KOJNHYECTBO CpaBHEHHUSI
Pd 100 FeSO, —0,01mom — ok 22 Kanomeneneni | 0,337
Fe, (SO, ), —0,32 (0,1H KCI)

Breranciuts pH pacTBopa M KOHIIEHTPAIMIO HOHOB BOAOPO/A, €CIU MOTEHIIHAT BOJOPO/I-
HOTO 3JIEKTPO/Ia OTHOCUTEIBHO HACBIIIEHHOTO KaJIOMeIbHOTO 3ekTpoaa (o= 0,438 B) cocraBuin
0,315 B.

PactBop BemectBa FeCl; tutpyror pacrBopom KF. CoctaBbTe ypaBHEHHE XUMHUYECKOM pe-
aKIMU W, TOJB3YSACh 3HAYEHUSMH TMOABUKHOCTEH WOHOB (Tabi. 6), ompenenuTe BUA KPUBOH
KOHJIYKTOMETPUUECKOTO TUTPOBAHUS.

st onpenenieHnss MOAUI-MOHOB HMCIIOIB30BAIA KYJIOHOMETPHUECKUN METOJ, TUTPYSI UO-
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JTUJ-MOHBI NEpMaHraHAT-UMOHAMH, KOTOPbIE 3JEKTPOTEHEPUPYIOTCS B AaHOJHOM IMPOCTPAHCTBE B
cepHOKUcION cpene. TOUKy 3KBHUBAJIEHTHOCTU YCTaHOBWIM MOTeHIMoOMeTpuuecku. CocTaBbTe
ypaBHEHUE PEaKIMU Npu TUTpoBaHuu. [loydensl cienyromue gaHueie, mr : 6,45; 6,48; 6,42;
6,53; 6,50. Onenure Hamu4ue TpyobIX morpentHoctei mo Q - kpureputo. Beruuciaure ctangapt-
HOE OTKJIOHEHUE CPEJIHETO pPe3yiIbTaTa U JOBEPUTEIbHBIN HHTEpBAT Ipu 95 % BeposTHOCcTH. Ka-
KOBa TOYHOCTH omnpeeneHus? CKoabKo 3Ha4Yaumx nudp cieayeT yka3aTrh B pe3ynbrare?

Onpenenuth KoHUEHTpanuio HoHoB MnO,4 B pacTtBoOpe (I/11), €ciu Ipu aMIepoMeTpuye-
ckom tutpoBanuu 10,0 mu pactBopom cosiu Mopa (Fez+) C TUTPOM Mo xene3y paBHbiM 0,00279
r/mi ipu E=+1,15 B nmonyuunu 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 monsporpadupoBannu cTraHAapTHBIX pacTBopoB cBuHIA (Il) momyuwmnm ciemyromue
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 jxene3a B MpOoMbIIUIeHHON Boje u3 200 Mi1 BOABI MOCie yIapuBaHUs U
00paboTKH 0-PeHAHTPOTMHOM ObUIO MOMy4eHO 50 MJI OKpamieHHOTO pactBopa. OnrTudeckas
IUIOTHOCTh 3TOT0 PacTBOpa MpH TOJIIMHE KIOBETHI 2 ¢M oKazanack paBHou 0,92. Ompenenuthb
cojiepkaHue xemne3a (B Mr/i), eciy MOJISPHBIN KOA(DPUITUEHT MOTJIONIEHHUS TOTO OKPAIIEHHOTO
coenuHeHus paseH 1100.

Beruncnuts Mosipayro pedpakimio yersipexxioprucroro yriaepoga CCly, ecnu nokasarenb
npenomienus N = 1,4603, a miaotHocTh p = 1,604. CpaBHUTE HallleHHYIO pedpaKLUIO C BBIYHC-
JICHHOM 110 TaOJMYHBIM 3HAYEHUSIM aTOMHBIX pe(paKIfiii.

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 KaKJ0¥ mopIuu 100aBUIU TaKKe K€ MOPIMH CTaHIAPTHBIX 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-
BO3yX. [Toydniau 3HaYeHUS ONMTHYECKON IUIOTHOCTH COOT-
BerctBenHo 0,225; 0,340; 0,455; 0,570. Beruucimre macco-
BYIO JIOJIFO Maprasiia B cruiase (%).

Pewenue. ITpuaumMaeM KOHUEHTPALMIO HCCIETYEMOTO
pacTBopa 3a cx. Torga KOHLIEHTpALUUU 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 . JInst mocTpoeHHs rpalyMpOBOYHOTO rpadu-
Ka Ha OCH OpAMHAT OTKJIAJbIBAEM COOTBETCTBYIOLIUE TOYKAM 3HAUECHUS ONTHYECKOH MIIOTHO-
cTu A.

Cuutaem, 4TO 3aBUCUMOCTb A—c JUHEHHA, 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.
CrnenoBarenbHo, 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 IO CIEIYIO-
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 BHYTPEeHHel HOPMAJIW3alHM, COTIIACHO KOTO-
pomy:

O)iZSi'ki/ZSi'ki' 100%,
rIe oj— MaccoBas JIONis i-r0  KOMIIOHEHTa B cMecH, %; Sj— miomans MukKa i-
ro KOMIOHEHTA; Ki — MonpaBouHblii KO3(DOUIIMEHT, ONpenesisieMblii 1yBCTBUTSIBHOCTBIO JICTEK-
TOpa K i-My KOMITOHEHTY.
Haiinem npuBeieHHYI0 CyMMapHYIO IUIOMIAb 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 BBINONMHEHUN aHATN3a 110 MeTOAY BHYTPEHHEro CTaHAapTa pacueT MPOBOISAT
no ¢opmyie
j Z(Si 'ki)/(SCT' kCT) ‘R 100%,
rae Sey — IJIOIIAb MHKA BEIIECTBA, BBEACHHOTO B KAUYECTBE BHYTPEHHETO CTaHAapTa; Ko, —
€ro MonpaBoyYHbIA KO3 PUIMEHT; R — OTHOIIEHNE MacChl BHYTPEHHEIO CTaHIapTa K Macce aHa-
JTU3UPYEMOI TPOOBHI.

3adaua 2. PeaklmOHHYIO Maccy MOCIe HUTPOBAHUS TOIYOJIa MPOAHATU3UPOBATN METOJIOM
Ta30KUIKOCTHOW XpoMaTorpaduu ¢ MPUMEHEHUEM JITHIIOCH30J1a B KaUeCTBE BHYTPEHHETO CTaH-
napta. OnpenenuTs NPOLEHT HENpPOpPEardupoBaBUIETO TOJIyoJia MO CIEAYIOLUIUM 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 33aJaHUH MOMXHO O3HAKOMHUTBLCS MO YYCOHBIM T10-
coousM:

1. Amnamutnueckas xumus. KosndecTBeHHbIE METObI XMMUYECKOTO aHaIM3a: yued. nmocoodue /
C.A Kpsuioa, 3.1. Koctuna, 1.B. Ilonypko. Marauroropck: M31-B0 Marauroropck. roc.
TexH. yH-Ta uM. I.1. HocoBa, 2017. 128 ¢

Ananutnaeckas XxuMmus. KolndecTBEHHBIE METO/Ibl XMMHUYECKOTO aHaju3a |[DIIeKTPOHHBIN
pecypc] : yueonoe mocobue / C. A. Kpsutosa, 3. 1. Kocruna, 1. B. Tlonypko ; MI'TVY. - [2-e
U3, OAroT. 1o ney. u3a. 2017 r.]. - Marautoropck : MI'TY, 2018. - 1 21ekTpoH. ONT. AUCK
(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 Maruutoropck. roc.TexH.yH-
ta uM.I".1. Hocosa, 2015.- 65 c. - ISBN 978-5-9967-0666-2.

KucnotHo-oCHOBHOE THTpOBaHHE B BOAHBIX pacTBOpax [DIEKTPOHHBIN pecypc]| : yueOHoe
nocobue / C. A. Kpsinosa, 3. . Koctuna, U. B. ITonypko ; MI'TV. - [2-e u3n., moarot. mo
neu. u3a. 2015 r.]. - Marautoropck : MI'TY, 2017. - 1 snektpon. ont. quck (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 TutpoBanue: yued. nocobue / 3.M. Koctuna, KpsutoBa C.A., U.B. Ilonypko.
Marnurtoropcek: M3n-so Marauroropck. roc. Texs. yu-ta uM. .. Hocoga, 2016. -63 c.

TutpuMeTpruecKiue METO/Ibl aHaIN3a: OKUCIUTEIFHO-BOCCTAHOBUTEIBHOE W KOMITJIEKCOHO-
METpUYECKOe TUTpOBaHUE [DIIeKTpOoHHBIN pecypc] : yueOHoe nocobue / 3. U. Koctuna, C. A.
Kpsutosa, . 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 OMOTEXHOJIO-
run)/ C.A. Kpsutoa, 3.1. Koctuna, U.B. Ilonypko - Maruuroropck: M3n-so Marauro-
ropck. roc.texd.ya-ta um.I .M. HocoBa, 2015.— 133 c. ISBN 978-5-9967-0680-8

[TpakTHueckoe pyKoOBOJCTBO MO aHaJMTH4YecKo xuMuu. KauecTBeHHbIN aHamu3 [DeKTpoH-
HBII pecypc] : yueObnoe nmocobue / C. A. Kpsinosa, 3. W. Koctuna, 1. B. ITonypko ; MI'TV. -
Maruutoropck : MI'TY, 2016. - 1 snekrpon. ont. muck (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. TIpakTuyeckoe pyKOBOJCTBO MO (PU3HKO-XMMUYECKHM METOJIaM aHalin3a [DIeKTpOHHBIN 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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[IpumepHbie TeMbl pedepaToB

HcTopus pa3BuTHUs aHAUTMTUUECKONW XUMUU.

AnanuTtHueckas ciyx0a Kak cucreMa

Tunel peakiuil, UCIOJIb3YEMBIX B AHAIUTUYECKOU XUMUHU

Metozbl 0OHapyKeHUs U pa3eseHHs B aHATUTHUECKOW XUMUU

Mertoas! mpobooTOopa.

AHanUTUYECKNN KOHTPOJIb CHIPbS U MaTepUaJIOB Ha MPEAIPUATUAX

[IpoGnembl aHamM3a TPOU3BOACTBEHHBIX CTOYHBIX BOJ.

[Tpob6nembl aHanM3a MPOU3BOACTBEHHBIX [a3000pa3HbIX BHIOPOCOB.

AHaIMTUYECKUHA KOHTPOJIb METAJUTYPIrUYECKOTO ChIPbS

AHaIUTHYECKUI KOHTPOJIb SKOJIOTMYECKUX 00BEKTOB

[1yTn coBepIIEHCTBOBAHUS aHAIMTHYECKOTO KOHTPOJISI METAJLTYPTrUYECKOTO TPOU3BOJCTBA
Pa3neneHue 1 KOHLEHTPUPOBAHUE HA OCHOBE IIPOLIECCOB XMMHUUYECKOTO OCAXKACHUS U CO-
OCaXACHHUS

Kosoniabie cucTeMBl M X UCIIOJIb30BaHUE B XMMUYECKOM AHAIIN3E

TepMorpaBumeTprs Kak METOJ XMMUYECKOTO aHAJIN3a U METOJI UCCIIEJOBAHMsI BEILIECTB.
WNHuKaTophl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

NHauKkaTopbl KOMIITIEKCOHOMETPUUYECKOTO TUTPOBAHMS.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE HHAUKATOPBI.

AcopOIMOHHBIE MHUKATOPHI.

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

MeTtponoruueckne OCHOBBI aHAJTUTHUECKON XUMUU

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

[Torenunometpus. Teopernueckue ocHOBbI MeTOAa. OCHOBHBIE THUIIBI COBPEMEHHBIX I1O-
TEHLIMOMETPOB.

DNEKTPOXUMHYECKHE METO/Ibl TUTPOBAHUSI.

HonomeTpust. D1€KTpo1bl B HOHOMETPHH.

Kynonomerpruecknii aHam3 U €ro NPUMEHEHHUS B DKOJIOTUYECKOM MOHUTOPHUHTE.
CnexTtpanbHble MeTO/Ibl aHanu3a .Hedemnomerpust, TypOuauMeTpus U GpryopuMeTpus.
Tunel peakuuii ¥ OpraHUYECKHE pEareHThl B a0COPOIMOHHON crekTpodoToMepun. 5.
CrnextpodoToMeTprUecKoe TUTPOBAHUE.

CrexTpallbHbII YMUCCUOHHBIN METO/.

KavecTBeHHBI aHAIM3 XpoMaTOTpaprUECKUM METOIOM.

Mertoauueckue YKa3aHus K MOATOTOBKE pe(pepaTa MPUBCACHLI B IIPUJIOKCHUU.
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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 OneHouHbIE CPECTBA
KOMIETEHINH
OIIK-1 CIOCOOHOCTBIO U TOTOBHOCTBIO MCIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B TPO(HECCHOHATLHOM NeATEIbHOCTH
3HaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHU- C(POPMYIHPOBATH 3aKOHBI COXPAHEHUSI MACChl U SHEPTUU
[UTHH Hanucatb Gpopmyny MenaeneeBa-Knaneiipona, 1ath K Hel MOSICHEHUS
[TEOPETUYECKHE OCHOBBI XUMUU copmynuposars npuniun Jle-11larense, 3aKk0H 1eHCTBYIOMIMX 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 MPEJIOKUTH METO ONIPEIEICHUS KECTKOCTH BOIBI M BBHITIOIHUTh aHAIIN3.
XapaKTepu30BaTh CBOMCTBAa COCIMHEHUH Ha OCH
HOBE MX XUMHUYECKOH POPMYIIBI U CTPOCHHUS;
MPOBOJIUTH JTAOOPATOPHBIE UCTIBITAHHUS.
Brnagets METOJIaMU TEOPETHUECKOTO HCCIIEOBAHMS, Me- MOJ00paTh WHIAUKATOP JAJS KUCIOTHO - OCHOBHOTO METO/Ia TUTPOBAHUS
TOJaMU HICHTU(PUKAIUA XUMUYECKUX BEIIECTB, MPOBECTH KaUuECTBEHHBIE PEAKIIMHU Ha OOHApYKEeHUE MOHOB Jkeme3a (2) u xenes3a (3) B pacTBoOpe
KJIACCMYECKUMH METOJIaMU XMMHYECKOTO U (M- MOCTPOUTH KaTUOPOBOUHBIN rpadUK U MPOBECTH aHANU3 Ha COJAEp)KaHHWE B PAcTBOpPE MOHOB
3UKO- XUMHYECKOTO aHaJTN3a. MEJIN.
I1K-10 CIOCOOHOCTBIO TIPOBOJIMTH aHATIN3 CHIPhS, MATEPHATIOB U TOTOBOW MPOAYKITUH, OCYIIECTBIISATH OIEHKY PE3yJIbTaTOB aHAIIN3a
3HaTh — OcCHOBHBIE ONpe/eTeHNs U TOHATUS aHAJIH- KauectBennbiii ananu3. [IpenMer 1 MeToAbl KAYECTBEHHOTO aHalN3a. AHAIUTUYECKUE

TUYECKON XMMUU;

KJaccu(uKanuu METOJ0B aHAIM3a B aHAJIH-
THYECKON XVMUHU,
CYIIIHOCTh METOJIOB aHAJIN3A;

TCOPCTUUCCKHUEC OCHOBBI W NPHUHIOUWIIBI XH-

peakuuu 1 ux TUMbL. J{poOHBINA U CUCTEeMAaTHYeCKUI KaUeCTBEHHBIN aHau3.
I'paBumerpnuecknii meroa. CylHOCTb rpaBUMETPUYECKOr0 aHann3a. Onepanuu B rpa-
BHUMETPHUYECKOM aHAJIU3E.
Ocaxnaemass u rpaBuMmerpuueckas ¢opmbl. TpeboBaHus Kk HuUM. ['paBUMeTpUUecKUi

(hakTop.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

MUYECKHX U (PU3HKO-XUMHUYECKUX METOJIOB
aHaiu3a

YCTPOMCTBO U MPUHLHUIIEI PAOOTHI UCTIONb-
3yeMBIX B aHaJHM3ax ammaparypsl U 000py-
JIOBaHUSA;

METOJIbl CTaTUCTUYECKOH 00paboTKu pe-
3yJIbTaTOB U3MEPEHUIA

Jlst yero mpuMeHsIOTCsT MydenbHble Tieur? UTo 03HayaeT BBIPAKEHHE: «IIPOKAIUTDH JI0
MOCTOSIHHOM MaccChI»?

Turpumerpuueckne Metoabl. CymHocTs. Kimaccudukamms. TpeGoBaHust K peakusm B
TUTPUMETPHH.

CrniocoObl 1 MeTo1bl TUTpOoBaHusA. Crioco0 NMUNETUPOBAHUS U OTIENbHBIX HaBecoK. IIps-
Moe TUTpoBaHue. KocBeHHOe TUTpOBaHKE: 3aMECTUTENbHOE, 00OpaTHOE.

CranjapTHbIEe U CTaHIAPTU30BaHHBIE PACTBOPHI.

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

KucioTHO-0cHOBHOE THTpOBaHMe. TUTpoBaHHE CUIBHON KHUCIOTHI (OCHOBAHHUS) CHIIb-
HBIM OCHOBaHueM (KucinoToi). Buna kpuBoii TutpoBanus. Pacuer ckaukoB TUTpOBaHUs. 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. IHIMKaTOpHbBIE MOTPEITHOCTH KUCIOTHO-OCHOBHOTO TUTPOBAHMUS. .

TutpoBaHNE MHOTOKUCIIOTHBIX OCHOBAaHUI U MHOTOOCHOBHBIX KHCIIOT. OnpezeneHue co-
JIbl B pacTBOpE.

OKHCINTEIBHO-BOCCTAHOBUTEJIBLHOE TUTPOBaHHE. OxucauTenpHO-
BOCCTAHOBUTEJBHBIN MOTEHIHAJ, €70 3aBUCUMOCTh OT IPUPOABI OKUCIUTENISI U BOCCTAHOBUTE-
JI51, TEMIIEPATYPBI, KUCIIOTHOCTH Cpelbl. Y paBHeHue HepHcera.

OrnpeneneHne HaNpaBIEHUs PEAKIIMM OKHUCIIEHUA-BOCCTaHOBIEHUs. [IpuBecTr mpumepsl.

OxucnuTeNnbHO-BOCCTaHOBUTENIbHOE TUTpoBaHue. Knaccudukanus. Kpusbie THTpoBaHuUS.

Penoxkc-unnukatopsr. Ux BeIOOD.

TutpoBaHue cmeceil okucnuTenen (BOCCTaHOBUTENEH ).

CymHoCTh METO/Ia IEpMaHraHaToMeTpuu. IIpuroToBiieHne u cTanaapTU3anys TUTPAHTA.
Ycnosus tutpoBanus. OnpeneneHne KOHEUHON TOUKH TUHTPOBAHMUS.

Komniekconomerpuueckoe turposanue. Kommiexkonbl. Kommiiekcon 3 (tpuiion b)
KaK OCHOBHOM KOMIUIEKCOOOpa3yroliuii peareHt. [lpuMep ypaBHEHUS peakiluu.

KpuBble KOMIIJIEKCOHOMETPUYECKOTO TUTpPOBaHMS. Pacyer. DakToOpbl, BIUSIONIME HA
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BEJIMYMHY CKauka TUTpOBaHUA. BiusiHue paz0aBieHus pacTBopa Ha BeIUYuHy pM.

Crioco0b1 0OHapy)KeHUSI KOHEYHON TOYKH TUTPOBaHUS. MeTaluIONHINKATOPHI.

MeTobl KOMIUIEKCOHOMETPUYECKOTO0 TUTPOBAHUS : MpPsIMOE, 0OpaTHOE, BHITECHUTEIb-
HO€ U KocBeHHoe. [IpsMoe u 0OpaTHOE TUTPOBAHUE KATUOHOB alfOMUHMS pacTBopoM DJ[TA.

[IpakTHyeckoe NpPUMEHEHUE KOMILIEKCOHOMETPUUYECKOTO THUTPOBAHUS (OmperesieHue
HMOHOB KaJIbIIMs, MarHus, )KeJje3a).

Mertposiornueckue OCHOBBI aHAIMTHYECKOW XMUMHUHU. AHAaTUTUYECKUNA CUTHAJ. TOYHOCTH
pPe3yabTaTOB aHAJIM3a: BOCIIPOU3BOAUMOCTD M IPABWIIBHOCTE. IlorpemuocTu xuM.ananusa.

JloBepuTtenbHblil unTepBai. [Ipenen obnapysxkenus. O6paboTka pe3yabTaTOB U3MEPEHUH.

Crnydaiinple morpemHocTd. Mx omeHka. 3akoH HOPMajdbHOTO paclpeiesieHus. t-
Pacnpenenenne. CpaBHEeHHE qUCTIEPCUI U CPETHUX JIBYX METOJIOB aHAIMN3A.

O0masi xapakTepUCTHKA 3JIeKTPOXHMMHYECKHX MeTod0B. [Ipuposra aHaIUTHYECKOTO
curHana. Kiaccuduxanus 3ekTpoXxuMUYecKUX METOJIOB .

DnexTpoxuMHuueckue suerku. HIMKaTOpHBINA 3JIEKTPOJ U AJIEKTPOJ CpaBHEHHUs. PaBHO-
BECHBIEC U HEPABHOBECHBIE DJIEKTPOXUMUYECKUE CUCTEMBI.

SIBneHust, BO3HUKAIOLIME MTPU IPOTEKaHUU TOKa (OMHUYECKOE MaJIeHHUe HAaNpsHKEHUs, KOH-
LEHTpallMOHHAs U KUHETHYecKas mossipuszanus). IlonspusanonHble KpUBbIE U UX HUCIOJIb30-
BAHME B PA3JIMYHBIX dJIEKTPOXUMHUYECKUX METOaX.

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

WuaukaTtopHble 21eKTposl. MeTauinyeckue 1 MeMOpaHHble HHANKATOPHBIE JJIEK-
TPOJBI. DJIEKTPOJBI IEPBOIO U BTOPOTO POJA.

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

[TorennmomeTpuueckoe TUTpoBaHUE. M3MEHEHNE ANEKTPOIHOTO MOTEHIIAAIA B IIPOLiEcce
TUTpoBaHus. CriocoObl 0OOHAPY>KEHHSI KOHEUHOM TOYKU TUTPOBAHUS; MHIMKATOPHI.

BoabTamnepomerpusi. OcHOBBl MeTona. OCOOCHHOCTH 3JIEKTPOXHUMHUYECKON SUCHKH.
Onextposl. TeopeTHueckue OCHOBBI KJIacCHUYECKON mossiporpaduu. Y cTpoicTBO, JOCTOMHCT-
BA M HEJJOCTATKN PTYTHOI'O KalaroLIEro MUKPOAIEKTPOIA.

XapakrepucTuku nossiporpammsl. [lotrenuuan nomyBosnsl. Jnddy3uonnsiii Tok. 3aBu-
cuMoCTh A1(dy3NOHHOTO TOKA OT KOHLIEHTPALUU JAenojspu3aropa: ypaBHenue MnbpkoBuya.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

[IpakTrueckoe npuMeHenue nossporpaduu. KauectBennsiii ananu3. KonudecTBeHHbIN
aHanmn3. MeTopl orpeesieHusl KOHIEHTpauu ( rpaayupoBOYHOTO Tpaduka, CTaHIAPTOB, J0-
06aBoK). Bo3M0O>XHOCTH ¥ OrpaHUYEHUS METO/1a.

AmMIiepoMeTpuuecKkoe TUTpoBaHue. BbIOOp yclioBUIT aMIIEpOMETPUYECKOTO TUTPOBAHUS.
Bunsl kpuBbix TuTpoBaHus. [Ipumepsl npaktuueckoro npumenenus. [IpeumymecrBa ammnepo-
METPUUYECKOT0 TUTPOBAHUS MEpe MPSMOM BOIbTAMIIEPOMETPHUEH.

Konaykromerpus. Teoperrueckue OCHOBBI METOJIA. DJIEKTPONPOBOJHOCTh PACTBOPOB
(ynenbHas, SKBUBAJICHTHAs). DIEKTPO(GOPETHUSCKUN M pelaKCalMoHHbIE dPQEKTh. 3aBHCH-
MOCTb 3JIEKTPOIPOBOAHOCTH OT KOHLEHTPALMU 3IIEKTPOJIUTAa B PACTBOpPE. DIIEKTPOIPOBOJ-
HOCTh OECKOHEYHO pa30aBJIEHHOTO PacTBOpA.

Konnykromerpuueckoe TuTpoBanue. Bua KpUBBIX KOHIYKTOMETPUUYECKOTO TUTPOBAHUA.
[Ipumepbl. OcoOOEHHOCTH U JOCTOMHCTBA METO/1A.

BricokouacToTHOE TUTpOBaHME. THUIIBI N3MEPUTENBHBIX stueeK. [lonsipu3zanns MoaeKkys B
I10JI€ BBICOKOM 4acTOThl (OpUEHTAllMOHHAs U JeopMallMoHHas). AKTUBHAsE U pEaKTUBHAs CO-
CTaBJIAIOIINE MIEKTPONPOBOIHOCTH SYEHKU. BO3MOKHOCTH M OTpaHMUYEHUS METOA.

Kynonomerpus. npumenenue 3akonoB Papajes B aHanuze. Beixon no toky. Kymnono-
MeTpus MpsiMasi 1 KOCBEeHHas! (OTEHIIMOCTaTHUeCKas U rajgbBaHocTatudeckas). I[lorennuocra-
TUYecKas KyJoHoMeTpus. Bbioop BenumunHbl noreHiuana. OnpenesneHne BpeMEeH! AJIEKTPOJIH-
3a. CriocoOBbl onpeieeHns KOJIMYeCcTBa JIEKTPUIeCcTBa.

Kynonomerpuueckoe tutpoBanue. ['eHepaTOpHBIA ANEKTPOI. DIEKTPOreHEPUPOBAHHBIN
TUTpaHT. BecromoratenbHblil peareHT. OCOOEHHOCTH KYJOHOMETPHUYECKOTO0 TUTPOBAHUS, J1OC-
TOMHCTBA W HEIOCTATKH METO/aA.

Cnekrpockonuyeckne MeToabl. OOmas XapakTepUCTHKA M KIacCHU(pHUKAIMS. DIeK-
TPOMarHUTHBIN criekTp. B3anMopelicTBue 3J€KTPOMAarHUTHOTO U3JIYUYEHUS C aHAU3UPYEMbIM
BemiecTBOM. YacTuiipl, (GopMHUpYONINE aHATUTUYECKUI CUTHAJl: aTOMHbBIE M MOJEKYJISpHBIE
CHEKTpPbI, UX MPOUCXOKJIeHHE. B3auMOCBsI3b OCHOBHBIX XapaKTEPUCTUK CIEKTPAIbHBIX JTUHHUM
C MIPUPOJION U KOTMYECTBOM BEIECTBA (Ka4YeCTBEHHBIN M KOJIMYECTBEHHBIN aHAIN3).

Monekyaapuasa abcopoyuonHnas cneKmpockonus: €€ CyIHOCTb. POTOMETPUYECKHI
aHayn3. OCHOBHOW 3aKOH CBETOIOIJIOLIEHHS, ONTUYECKAsl IIJIOTHOCTh, IPONYCKaHUE, MOJISIP-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HBIM KO3 UIIUEHT CBETOMOTIIOMEHUS. AJIUTUBHOCTh CBETOIOIIIONMIEHUS. Y CJIOBHSI COOMIOe-
Hus 3aKoHa byrepa-Jlambepra-bepa.

[Tpubopsr st poromerpun u ciekrpodoromerpur. OCHOBHBIC Y3116l TPUOOPOB TSI A0-
COpOLMOHHBIX M3MepeHHd. BEIOOp ONTHMaNbHBIX yCIOBUH (POTOMETPHUECKOTO OTPEACTICHHUS.
CrniocoOsI onpe/iesieHrs KOHIEHTPAIUH.

OMUCCUOHHAsI CIIEKTpOCKONUsl. MoneKynaprnas J1I0MUHECUEHMHAA CHEKMPOCKONUA.
Knaccudukanus BUIOB JTIOMUHECHEHIIMH 10 MCTOYHHUKAM BO30OYXKICHHS (XEMHJIIOMUHECIICH-
1Us1, OMOJTFOMUHECIICHIINS, DJIEKTPOIIOMUHECIICHITNS, (POTOTFOMHHECIICHIIUS U JIP.); MEXaHU3MY
u qumrtenbHocTu cBedeHus. dmyopecuenuus u dochopecuenuusa. Boixos MHOMUHECICHIINU.
3akon Crokca - JIomMmerns, mpaBuwiIo 3epkajibHON cuMMeTpu JleBminHa. MakTopbl, BAUSIOLINE
Ha MHTEHCUBHOCThH JIIOMHHECIHEHUMHU. TylleHue JroMUHecHeHIMH. KonnuecTBeHHbIM aHanu3
JIOMUHECIIEHTHBIM METOOM.

PenTrenocnexkrpajbHbie MeTOAbI AaHAIN3a. PEHTTeHOBCKUE CIIEKTphl. MeXaHu3M BO3-
OyX/IeHUs BHYTPEHHMX 3JEKTPOHOB. Cxema 1JIEKTPOHHBIX NEPEXO0J0B PEHTICHOBCKOIO CIEK-
Tpa. XapaKTepuCTUUYECKOe PEHTICHOBCKOE M3ilyueHne. BropuuHoe ((hiayopeclieHTHOe) peHTre-
HOBCKO€ U3iydeHue. PerrenoguyopecrienTHbii ananus (POA). DHeprus nznydeHus.

OcCHOBHBIE Y3JIbl PEHTI'€HOCHEKTpalbHbIX pubopoB. KauectBennsiii POA. Konuuect-
BeHHbIN PDA. ®akTopsl, BIUSIONIME HA MHTEHCUBHOCTh XaPaKTEPUCTUUECKOTO U3TYyYEHHUS.

Cratuctudeckas o0paboTka pe3ynabTaToB u3MepeHuil. Cmydaiinele morpemHoctu. Mx
OIIEHKa. 3aKOH HOpMalibHOrO pacmnpenenenus. t-Pacnpenenenue. CpaBHeHHWE AUCIIEpCH U
CpPEIHUX JBYX METOJOB aHAIN3A.

YMmeTn

[IpoBoAMTH HCCIENOBaHUS IO 3aAaHHOMN
METOJIUKE;

COCTaBJISITh OIMCAaHUE TIPOBOJUMBIX DKC-
MEPUMEHTOB;

BBITIOJTHATE PAacUeThl PE3yJIbTATOB aHATN3a
000ocHOBaTh BBIOOpP MeTOAa aHaau3a IS
HCCIIeTyEeMbIX 00pa3IioB Mpoo;

Brruucnute maccy pochopHOit KUCIOTHI, HaXOSIIEHCS B pacTBOpe, €CIIM Ha TUTPOBAHUE
3TOr0 pacTBOpa IO IPUBEICHHOMY HMXE YypaBHeHMIO peakuuu ronuto 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 mi 0,06 H pactBopa HCI.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OneHouHbIE CpEACTBA
KOMIETEHINH
— TOTOBUTH JAHHBIE IJISI COCTaBJIEHUS 0030- Mpemubsk (III) BcTpedaercs B mpupoje B BHAE MUHEpaia KiayiaeTuta. Ha turpoBaHue
POB, OTUETOB U HAYYHBIX ITyOIHKAIUI 0,210 r munepaina uszpacxonosano 29,3 mu 0,052n pactBopa |,. Paccuuraiite MmaccoByro 110-
— QAHAIM3MPOBATh PE3yNbTATBl IKCIEPUMEH- | m0 As,O, B obpasiie.
ToB Boruncnuth MonsapHBIA K03()(PUIIMEHT MOTIOMIEHUS MEAH, €CIU ONTUYECKasl MIOTHOCTD
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-

TUBAaMH U TpUOOpaMu, coOIoast mpaBuia
6e30macHOi paboThl C BELIECTBAMHU M Jia-
O6opaTopHBIM 000pPY/I0BaHUEM;
HaBBIKAMU TPOBEICHUS XHMHYECKOTO U
(U3UKO-XUMHYECKOTO aHAIH3a;
HaBBIKAMH PAacUeTOB DPE3yJIbTATOB aHAN3a
poECCHOHATBHBIM  SI3BIKOM  TTPEIMETHOM
00J1acTH 3HAHUA,
METOJIaMU MaTeMaTH4ecKoi o0paboTKu pe-
3yJIbTaTOB aHAIH3a

1. Jnsg gero ucnoib3yercs leHpudyra B XumMuueckoMm aHanuze? Pacckaxute oc-
HOBHBIC TTPaBHIIa 0€30MMacHON PabOTHI C IICHTPUDYTOM.

2. Kakwue cymecTByIOT METOABI YCTPAHEHHUSI MEIIAIOIIEr0 BIUSHUS KOMIIOHEHTOB?
B uem oHu 3akirouarorcs?

3. OOwsacuuTe MexaHusMm OydepHoro neiictBus. Kak wucnonb3yrorcs OydepHbie
CHUCTEMBbI B XMMHUYECKOM aHaln3e?

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

3anuuuTe pe3ynbTaT W3MepeHus oObeMa pacTBopa MATHAALATh MUJUIMIMTPOB , €CIU
U3MEpEeHUe MPOBOAMIOCH @) HMJIMHAPOM C MOTPEeIHOCTRIO0 £1 M1, 6) GropeTKoi ¢ morpemHo-
cteio £0,01 ma?

3anucaTe pe3yJbTar BeluuciaeHus 2,5-3,75.
Pacckaxxute, Kak IpOBECTH OTNpeAENIEHUE CEPhl IPAaBUMETPHUUECKUM METO/IOM.

1. Kakum Oymer pe3ysbTar onpeaeiicHUs] KaabIUsI — 3aHMKESHHBIM WM 3aBBIIICH-
HBIM, €CJIM: UCTIOJIh30BaTh B KAUECTBE OCATUTEINS OKCanaT aMMOHUS, a TIOJTYYSHHBIH 0CaIOK
MIPOMBITH YUCTOMN BOIOM?
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CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OneHouHbIE CpEACTBA
KOMIIETEHLINU
[1K-18 TOTOBHOCTBIO HCIOJb30BATh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCMHEHUI M MaTepualoB HAa UX OCHOBE JUISl PELICHUS 3ajad

po(heCCHOHATBLHOM e TEIbHOCTH

3Hath — OCHOBHbBIE NPHUHIUIBI, METOMBI, 00JIACTH
MNPUMCHCHUA XHUMHYCCKOIO H q)HBI/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.

AHanutuueckue rpynmnsl. ['pynnossle peareHTsl M TpeboBaHus kK HUM. Knaccuduxarms
KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METOZY.

PerymupoBanue pH pactBopoB. Bydepusie pactBopsl. [IpuHimmn neiictBus OydepHbIX
pactBopos. [IpuBectu npumep.

I'paBumerpuuecknii Mmeroa. CylHOCTh rpaBUMETpUYECKOro aHanusza. O6nacts npume-
HEHHUs (IPUMEPBHI).

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

OKHUCINTEIbHO-BOCCTAHOBHTE/IbHOEe TUTPoBaHue. CyIIHOCTh METO/a, BapUaHThl Me-
TOJA, UX IPUMEHEHUE, TOCTOUHCTBA.

Omnpenenenne HapaBJIEHUs PEaKIMi OKUCIIEHUA-BOCCTaHOBIEeHUs. [IpuBecTH npumMepsl.

TutpoBanue cmecei okucauTeNeH (BOCcCTaHOBUTENEH ).

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

XHUMHYECKas CBSI3b B KOMIUIEKCHBIX coeanHeHUsX . KoopauHannonHoe uucio. JleHrar-
HOCTB JIMTaHJI0B. BHYTpUKOMIUIEKCHBIE coequHeHus. [IpuBecTr npuMepsl.

Jlucconuanysi KOMIJIEKCHBIX COSIMHEHUM. Y CTOMYMBOCTh KOoMIIekcoB. KOHCTaHTHI He-
CTOMKOCTH U YCTONYUBOCTH.

@dakTophl, BAUSIOINIME HA TPOIECC KOMIUIEKCOOOpa3oBaHus. DPdekTuBHAs KOHCTaHTa
YCTOMYUBOCTH.

[IpakTHueckoe NpUMeHEHNE KOMILIEKCOHOMETPUUECKOTO TUTPOBaHUsI (OTpeesieHue Ho-
HOB KaJIbIHsI, MAarHUS, JKeJle3a).

O0mas XapakTepuCcTHKA 3JIEKTPOXUMHYECKMX MeToA0B. [Ipupona aHaauTHYECKOTO
curHana. Kinaccuduxanus 3mekTpoXuMUYeCKUX METO/IOB .

[orenumomerpus. CyuHocts Metoaa. Ilpsamas norenunomerpus. [loTeHimomerpuue-
cKoe tutpoBanue. [IpuMepsl NOTEHIHMOMETPUYECKOTO aHAJIM3A.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Boabsramnepomerpusi. Cymuocts Merona.  [IpakTtuyeckoe npuMeHEHHE MOIAPOrpa-
¢un. KauectBennsiit ananus. KonnyecTBeHHBIN aHAIH3.

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

Konaykromerpus. Cymnocts Merona. Konaykromerpudeckoe TutpoBanue. OcobeH-
HOCTH ¥ JOCTOMHCTBA METOJA.

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

CnexkTpockonuyeckue MeToabl. O0Ias XxapakTepUCTHKA U KilaccuUKaus. JIeKTpo-
MarHMTHBIN CHEKTpP. B3auMoaeicTBUE 3JIEKTPOMArHUTHOIO MU3JIyYEHUS C aHAIU3UPYEMbBIM Be-
mecTBOM. YacTuipl, (OPMHUPYIOIIME AHATUTUYCCKUN CHTHAJ: aTOMHBIE W MOJEKYJISIpHBIC
CIIEKTPBI, UX MPOUCXOKJIEHUE. B3auMOCBI3b OCHOBHBIX XaPaKTEPUCTUK CIEKTPAJIbHBIX JTMHHUM
C MIPUPOJION U KOJIMYECTBOM BellecTBa (KaueCTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3).

Monekynapuaa abcopoyuoHHas cnekmpockonusa:. €€ CyIHOCTb. DOTOMETPUYECKUM
aHaJIun3.

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

Pentrenocnexkrpajabubie MeToabl aHaan3a. CymHocTs Metoga. KauectBeHHslil POA.
KonnuectBennsiii POA.

YMmeTn

HOJrOTOBUTH NMPOOY K aHATIU3Y;

TOTOBUTH PAacTBOPBI C 3aJaHHON KOHIIEH-
Tpauued pemarb TUIOBBIE 3aJa4d IO
AQHAJIMTUYECKON XUMUH,

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

paboTaTh C pa3IMYHBIMH CIPAaBOYHBIMU
UCTOYHUKAMU HH(POpPMALUU IO aHAJIUTH-
YECKON XMMUH.

1. Kakyro HaBecKy aHaJM3MpPYeMOro BellecTBa - coiad Mopa - ¢ MaccoBoil ponei
(NH4)2S04FeSO4-6H,0 pashoii 0,9 He0OX0AUMO B3ATh /IS TPABUMETPHUECKOTO aHAIN3a YTO-
6561 Macca BecoBoii opmbl ocaznka Fe;O3 6b1a pasaa 0,150 r ?

2. ITonp3ysich cipaBOYHBIMU JaHHBIMH, IOJOOPATh UHANKATOP JJISI KHCIOTHO-OCHOBHOTO
TUTPOBAHHS PACTBOpPA KHCIOTHI, €CITM CKaYOK TUTPOBAaHUS HaxonuTcs B npenenax pH 4-7,5.

3. CocTaBHUTh ypaBHEHHS PEAKIIHiA, COOTBETCTBYIOIIUE IIEPBOMY M BTOPOMY CKAauKy 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-
BaHHUCM DpPa3JIMYHBIX MCTOJOB, IIPCAIIOJIA-
raTb IIyTU CHHWXXCHHUSA NOTPCIIHOCTH aHa-
JIMTUYCCKUX onepaunﬁ;

Bnanets

HaBbikamu IIPOBECHUS ¢busuko-
XUMUYECKUX U3MEPECHUN;

HaBbIKAMU pabOThI C XUMUYECKUMH PEaKTHU-
BaMH U ipubopamu

HaBbIKAMHU BBINMOJIHEHUS] XUMHUYECKOTO U
($U3UKO-XMMHUYECKOT 0 aHAIN3a;
croco0amMM COCTaBJICHUS U aHAJIN3a CXEM U

MCTOJHMK aHaJlIn3a,

HaBbIKAMHU  CTaTUCTUYECKOM 0O0paboTKu
pe3ynbTaToB  J1a0OpaTOpHOTO  3KCIEpu-
MEHTA.

METOJIJaMU CaMOCTOSITEIILHOTO TUIAHUPOBA-
HUS ¥ TIPOBEJCHUS XUMHUYECKHX JKCIEepHU-
MEHTOB, METOJaMH MaTeMaTU4eCKOh O00-
paboTKU pe3yabTaTOB aHAIH3a

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

Jliia onpeneneHuss HOAUI-UOHOB UCIOIB30BAIH KYJTOHOMETPUUECKUIM METOJ, TUTPYS HO-
JTU-MOHBI TIEpMaHTaHAT-UOHAMH, KOTOPBIE SJIEKTPOTCHEPUPYIOTCS B aHOJHOM IIPOCTPAHCTBE B
CepHOKHUCION cpefe. TouKy SKBUBAJIEHTHOCTH YCTAHOBWJIM MOTEHIHOMETpUdecku. CocTaBbTe
YpaBHCHHE PEaKIUU MMPH TUTPOBaHUH. [lomydeHsl ciaenyronue Jannele, mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenute Hanuuue rpyobIx morpemHoctedt nmo Q - kpurepuro. Berunciaure cran-
JTAPTHOE OTKJIOHEHHE CPEHETO Pe3yJsibTaTa U JOBEPUTEIbHBIN HHTEpBAI TIpH 95 % BeposITHO-
ctu. KakoBa Tounocts onpeneneHusi? CKojlbKo 3HaUanux nudp ciaeayeT ykazaTb B pe3yibTa-
Te?

Onpenenuth KoHIEHTpaIuo nonoB MnO,4 B pactBope (T/11), ecii Ipu aMIiepoMeTpude-
ckoM tutpoBanuu 10,0 mi pactBopom coinu Mopa (Fez+) C TUTPOM 110 keine3y paBHbIM 0,00279
r/min npu E=+1,15 B monyuwiu cnegyromue pe3yabTaThl:

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.

BBINOIHNUB HECKOJIBKO MapauledbHBIX U3MEPEHHUH pe3ysbTaTOB TUTPOBAHMS 1O OlOpeTKe
¢ norpemHocThI0O £0,01 MJ, CTyAeHT moaydnn ycpeaHeHHsl pesyasrar 15,121667 mu. Kax
IIPaBWJIbHO 3aIIMCaTh Pe3yJIbTatT?

YeM pyKOBOJICTBYIOTCS ITpH BhIOOpe ocanutens? [ouemy KambpIuil ocaXJaroT AeHCT-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BUEM OKcajlaTa aMMOHHs, a He oKcanaTa HaTpus! Kakum ocagureneMm - pacTBOpPOM
NaOH wmu NH4;OH — Gornee mpeamnouTHUTENHHO OCaXKAATh THAPOKCHUIBI JKeje3a H

AJIIOMHMHUA U noquy?
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0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHONH aTTECTANMHU, MOKA3ATeJd M KPUTEPUH
OlleHUBAHMS:

HpOMe)KYTO‘-IHaSI arrecraigua 10 AJUCHUIIJIMHEC ((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 NPAKTUYCCKHUC 3alaHUs, BBIABJIAIOIINWC CTCIICHB
c(hOpMHUPOBAHHOCTH YMECHHI M BJIaJICHUH, IPOBOAUTCS B popme 3adeTa (3 ceMecTp) B IK3aMeHa
(4 cemectp).

3a4eT 1Mo JAHHOW TUCIHUILIMHE MPOBOIUTCS B YCTHOW (popMe MO BOIPOCaM M3 CIHCKa, J0-
BEJICHHOT'O JI0 CBEACHHS CTYJICHTOB, BOIIPOC MOXET COJIEPKAaTh HEOOIBIIIOE MPAKTUIECKOE 3a/1a-
HUE.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUS 3a4eTa:

— OIICHKY «3a4TE€H0» CTYJEHT MOJIydaeT, €CJIM MOXKET IT0Ka3aTh 3HAHUS Ha YPOBHE BOC-
MIPOU3BEICHUS U 00BICHEHUST HHPOPMAIINH, MHTESIUICKTYaIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a-
Jla4, MO>KET J1aTh OLICHKY MPEATI0KEHHON CUTYalIUU.

— OLICHKY «He3a4TeHO» CTYACHT IMOJIy4aeT, €CJIM HEe MOXET M0Ka3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BSICHEHHS MHPOPMAIIUH, HE MOXKET [M0Ka3aTh MHTEJUIEKTyaJbHbIe HaBBIKU
peuIeHus MpOCThIX 3aa4, JaTh OLICHKY MPEIOKEHHON CUTYyaINH.

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) —00y4aromuiics 1eMOHCTPUPYET BBICOKUNA YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHLIUH, BEICOKUH YPOBEHb 3HAHUM HE TOJbKO Ha YPOBHE BOCIIPOM3-
BE/ICHUSI U OOBACHEHHS MHPOPMALUU, HO M MHTEIUICKTyalbHbIC HABBIKA PEIICHUS MPOOJIeM U
3ajau:

e JlaeTcsl KOMIUIEKCHAs OLIEHKA MPEeJIOKEHHON CUTYaluH;

® JIEMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETUYECKOrO0 Marepuaja M yMEHHE HX
IIPUMEHSITD;

® [I0CJIEOBATENbHOE, IPABUIILHOE BBIIOJIHEHNUE BCEX MPAKTHYECKUX 3aJaHUil;

e yMeHHEe 00OCHOBAaHHO M3JIaraTh CBOM MBICIIH, J€JIaTh HEOOXOUMbIE BHIBOJIBI.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIINH:
e JlaeTcsl KOMIUJIEKCHAs OLIEHKA NPEeJI0KEHHON CUTYalluy;
® JIeMOHCTPHUPYIOTCS JOCTATOUYHbIE 3HAHHSI TEOPETHUECKOI0 MaTepuasla i yMEHUE UX
HPUMEHSThH; HO JIOITYCKAIOTCS HE3HAUUTENbHbIE OLIMOKH, HETOUHOCTH
® BHINOJIHEHUE BCEX MPAKTHUYECKUX 3aJ[aHHii; BOSMOXKHBI €IUHHYHBIC OIIUOKH, HC-
NpaBJsieMble CAaMUM CTYJEHTOM ITOCIIe 3aMEUaHHs TTPETIOo1aBaTels;

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

— Ha OLIEHKY «YI0BJIETBOPHUTEeIbHO» (3 Oayna) — o0yJaromuiicss AeMOHCTPUPYET HOPOro-
BbIil ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH!
® 3aTpyJHEHHUs C KOMIUIEKCHOM OLIEHKOW NPEUIOKEHHON CUTYallUH;
® HEMNOJHOE TEOPETHUYECKOe O00OCHOBaHUWE, TPeOyIollee HaBOJAIIMX BOIPOCOB Ipe-
[10/1aBaTes;
e  BBLINOJHEHUE 3aJaHUM IIPU NIOJICKA3KE PETOIaBaTels;
e 3arpyaHEHHs B (OPMYIUPOBKE BHIBOIOB.

— Ha OIIEHKY «HEeY/J0BJIETBOPHUTEJbHO» (2 Oanmna) — oOyJarouiuics IeMOHCTPUPYET



3HaHus He Oonee 20% TeopeTHUECKOro Marepuaia, J0MyCKaeT CyIIeCTBEHHbIE OMINOKHU, HE MO-
KET MOKa3aTh MHTEIUICKTyalIbHbIE HABBIKH PEIICHUS MMPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amn) — oOydJarommiicss He MOXKET IMOKa3aTh
3HAHMUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSCHEHHS MHPOPMAINK, HE MOXKET MOKa3aTh WHTE-
JICKTYaJIbHbIC HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.

8 YueOHo-MeTo1u4UecKOe M MH(POPMALIMOHHOE 00ecniedeHHe TUCIUILUINHBI (MOLYJIst) +

a) OcHoBHas JIuTepaTypa:

1. Ananutuueckas xumus : yueOHuk / H.M. Mosuan, P.I'. PomanoBa, T.C. ['opObyHoBa [u
ap.]. — MockBa :MH®PA-M, 2018. — 394 c¢. — (Bricmiee oOpa3oBanme:bakanaBpuar). —
www.dx.doi.org/10.12737/12562. - Tekct : 3JIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=320794

2. Hukutuna, H. I'. Ananutudeckass XuMusi U (U3MKO-XUMHUYECKUE METOJbI aHAIN3a |
y4eOHHUK ¥ MPAKTUKYM IS akageMudeckoro 6akanaspuara / H. I'. Hukutuna, A. T'. Bopucos, T.
. Xaxanuna ; nox pexpakuuend H. I'. Hukutunoii. — 4-e uza., nepepad. u non. — Mocksa : U3-
natensctBo FOpaiit, 2019. — 394 c¢. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-
00427-4. — Pexum jgocryma : https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-
himicheskie-metody-analiza-449690#page/1

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Kpsuiora, C. A. Ananutudeckass Xxumus. KoJn4yecTBEHHbIE METOIbI XUMHUYECKOTO aHAIM3a :
yuebnoe nocobue / C. A. KpoutoBa, 3. U. Koctuna, U. B. ITonypko ; MI'TVY. - [2-e u3n.,
noarot. mo mned. u3A. 2017 r.]. - Marautoropck : MI'TY, 2018. - 1 351eKTpoH. ONT. JUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1
514287/3472.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObekT. - TekcT :
3JIEKTPOHHBIN. - CBefieHns AoCTynHbI Takke Ha CD-ROM.

2. Kpouiosa, C. A. KuciaoTHO-OCHOBHOE TUTPOBaHHE B BOJHBIX PacTBOpax : yueOHOE mocodue /
C. A. KpsutoBa, 3. 1. Kocruna, U. B. ITonypko ; MI'TV. - [2-e u3a., MOATOT. MO Y. W3
2015 r.]. - Marauroropck : MI'TV, 2017. - 1 anekrpoH. onrt. auck (CD-ROM). - 3aru. ¢ tu-
TYIIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 2849 pdf&show=dcatalogues/1/1
133271/2849.pdf&view=true (mara oOpamierus: 04.10.2019). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBefieHns AoCTynHbI Takke Ha CD-ROM.

3. Kocrtuna, 3. W. TutpuMeTprueckre METObI aHANIN3a: OKUCIUTENFHO-BOCCTAHOBUTENHFHOE U
KOMIUIEKCOHOMETpUYECKOe TUTpoBaHue : yuebHoe nocodue / 3. U. Koctuna, C. A. Kpsiiosa,
W. B. Tlonypko ; MI'TY. - [2-e u3x., noarot. mo mned. u3a. 2016 r.]. - Marauroropcx :
MI'TVY, 2017. - 1 snmextpon. ont. auck (CD-ROM). - 3arm. ¢ 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). - MakpooObekt. - Tekcr :
ANIEKTPOHHBIN. - CBefieHus AocTynHbl Takke Ha CD-ROM.

4. Kpsuosa, C. A. IlpakTHueckoe pyKOBOJCTBO IO aHATUTHYeCKOW XUMMHU. KadecTBEeHHBIN
ananu3 : yuebnoe nmocodue / C. A. Kpwuioa, 3. . Koctuna, . B. Tlonypko ; MI'TVY. -
MarHHToropCK : MI'TY, 2016. - 1 anekrpoHn. ont. guck (CD-ROM). - 3arn. ¢ tuTyin. skpaHna.

URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=27.pdf&show=dcatalogues/1/113
0050/27.pdf&view=true (mara obparmenus: 04.10.2019). - MakpooObekT. - Tekcrt : syek-
TpoHHBIH. - CBeieHus noctynuel Takxke Ha CD-ROM.
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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
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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

5. Kpsuiosa, C. A. Ilpaktuueckoe pyKOBOACTBO MO (PU3MKO-XMMHUYECKMM METOJaM aHajIu3a :
yaeonoe nocodue / C. A. Kpwuiosa, 3. M. Koctuna, . B. [lonypko ; MI'TY. - Marauro-
ropck : MI'TVY, 2014. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112
3854/29.pdf&view=true (mara ooOpamenus: 04.10.2019). - MakpooObekT. - TekcT : 3JeK-
TPOHHBIN. - CBeneHus 1ocTynHbl Takke Ha CD-ROM.

6. Xpomarorpaduueckue MeTo bl aHau3a: Yuebnoe nmocodue / [Tamkosa E.B., Bonocosa E.B.,
MIunyns A.H. - Mocksa :Ctllay "Arpyc", 2017. - 59 c.: ISBN - TekcT : 3J€KTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/976652

Ilepronnueckre U3aaHus:

1. JXypuan M3BecTust BbICIIMX y4eOHBIX 3aBeleHHH. XUMHUA U XUMHYECKass TEXHOJOTHUS. . —

ISSN 0579-2991. — Tekcr : HenmoCpeACTBEHHBIM.

Kypnan Kokc u xumust. — ISSN 0023-2815. — TekcT : HemocpeaCTBEHHBIN.

3. Journal of chemical tecnology and metallurgy (>xypHan XUMHYECKOH TEXHOJIOTHH U METall-
ayprun) . — ISSN 1314-7471. — TekcT : HENOCPEACTBCHHBIH.

N

B) MeToanyeckne yKazaHus:

1. KpsuioBa, C. A. Ananutuyeckasi xumus. KonmuuecTBeHHbIE METObI XMMUYECKOTO aHAIH3a :
yuebnoe nocobue / C. A. Kpsunosa, 3. . Kocruna, U. B. Ilonypko ; MI'TY. - Maruauro-
TOpCK : MI'TY, 2017. - 115 C. : WL, TaoI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1
131778/2709.pdf&view=true (mara oOparmienus: 04.10.2019). - MakpooObekT. - TekcT :
ANEKTPOHHBIN. - FIMeeTCs reyaTHbI aHAJIOT.

2. Kpsoiosa, C. A. Ilpaktudeckoe pyKOBOACTBO 1O (PU3MKO-XMMHUYECKHM METOJaM aHajIH3a :
yuebHoe nocobue / C. A. Kposuiosa, 3. 1. Koctuna, 1. 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 oo6pamenus 04.10.2019). - MakpooObekT. - TeKkcT : 3ek-
TPOHHBIN.

3. Koctuna, 3. . Tutpumerpudeckrue METOJIbl aHAJIN3a: OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE U
KOMILIEKCOHOMETPUYECKOE TUTpoBaHue : yueoHoe nocodue / 3. M. Koctuna, C. A. Kpbuiosa,
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 oOpamenus: 04.10.2019). - MakpooOobekT. - Tekcr :
ANEKTPOHHBIN. - FIMeeTCs IeyaTHbIA aHAJIOT.

4. Illabamuu, E.W. PenrreHodmyopecueHTHbli Meton aHanmm3a [Tekcr]: wmerox. ykas. K
na6.pabore/ E.W.Iabanuu, C.A. KpeuioBa - Marauroropck: M3n-Bo Marutoropck.
roc.TexH.yH-Ta UM.I".A. HocoBa, 2014. —9 c. - TekcT :HenmocpeCTBEHHBIN.

5. Xpowmarorpadpudeckuii ananus : yueOHoe nocodue / E. C. Maxotkuna, H. FO. Ceunukosa,
M. B. lly6una, B. U. CricoeB ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 sneKTpoH. OnT.
TICK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1
137744/3307.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekt. - Tekcr :
anekTpoHHbI. - ISBN 978-5-9967-0967-0. - CBenenus goctynssl Takke Ha CD-ROM.

Memoouueckue pexomenoayuu 01 LOO2OMOBKU K 3aUemy U IK3AMeHY

HO}IFOTOBKa K HpOMeX(YTOQHOﬁ arTreCTall 10 JUCHUINIMHE 3aKIYacTCd B H3YUYCHUU
TCOPCTUUCCKOTO MaTCpHralia 0 KOHCIICKTaM nexunﬁ, HCTOYHHKAM OCHOBHOM M HOHOHHHTCHBHOﬁ
JUTEPATYPhI, BKIKOYAd TEMBI CaAMOCTOATCIIBHOTO H3YYCHUS, OPHUCHTHPYACH Ha CIHUCOK KOH-
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TPOJIBHBIX BOIIPOCOB IO COOTBCTCTBYIOIIUM TCMAM.

[Ipr caMOCTOSTEIPHOM M3YYSHHH MaTepraia peKOMEHIYeTCsl 3aHOCHTh B TETPab OCHOB-
HBI€ MOHATHUS, TEPMUHBI, (HOPMYTUPOBKU 3aKOHOB, (OPMYJIBI U YPAaBHEHHS, BBIBOJIBI 110 H3yYae-
Moit Teme. M3ydenue ar000ro Borpoca He0OXOAMMO MPOBOAUTH Ha YPOBHE CYLIHOCTH, a HE Ha
YPOBHE OTAEIBHBIX SBJICHUN. DTO crocoOCTBYeT OoJiee TiyO0OKOMY M MMPOYHOMY YCBOCHHUIO Ma-
TepHaa.

B ciydae 3arpynHeHus pyU U3YYCHUU JUCHUILUIMHBI CIIEAYeT 00pamaThCs 3a KOHCYIbTa-
1Heil K IpenoaBaTeso.

Memoouueckue ykazanus Kk n002omoske pegepama npueedensvl 8 NPUIONCEHUU.

r) IlporpammHuoe odecnieuenne u HTEpHET-pecypcehI:
IIporpamMmmHoe o0ecnieueHune

HaumenoBanue N
10 Ne norosopa Cpox neicTBUs JTULIEH3UU
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021
Professional(mis |  1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Offlce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional
7Zip CBOOOAHO  pacHpocTpaHse- OeCCpPOUHO
FAR Manager CBOOOIHO  pacHpocCTpaHsie- 0OECCpPOYHO

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika
OnekTpoHHas 0aza MEPUOIUYECKUX H3TAHUN
East View Information Services, OO0 «MIBUC»
Hammonansnas “H(pOpPMaALIUOHHO-
aHanmuTHuecKas cucteMa — Poccuiickuit nanexc|URL: https://elibrary.ru/project risc.asp
Hay4yHoro nutuposanus (PYHII)
[Touckosas cuctema Akaaemuss Google (Google
Scholar)
NudopmannonHas cucrema - EnuHoe okHO a0c-
Tyna K nHQOpMaIlMOHHBIM pecypcam
DOnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa
VYHuBepcurerckass WHGOPMAIIMOHHAS CHCTEMa
POCCHUA

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

https://uisrussia.msu.ru

9 MaTtepuaJIbHO-TeXHHYECKOE ofecriedyeHrue TUCHHILTHHBI (MOTYJIsI)

MaTCpI/IaJILHO-TeXHI/I‘-ICCKOC obecrnieucHue JUCIHUIIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHUE ayAUTOPUH OcHaleHue ayguTopun

Y4eOHble  ayauTOpuM  JUIS

< MynbTrMenNiTHBIE CPEACTBA XPAHECHMS, IEpeIadl U
IIPOBEICHUS 3aHATUI JICKIIHOHHOTO

npeJcTaBiIeHNus HHPOPMALIHH.

THTIA
YuebHast ayauTopust Jyisl Ipo- Xumudeckasi Tocy/ia, peaKTUBBI, BECHI JabopaTop-
BEJICHUS TAOOPaTOPHBIX PaboT: Heie paBHorieune BJIP-200, Becobl anekTponnsie nabopa-
Xumudeckas gadbopaTopus. topasie BK-300, HwuskoremmneparypHasi mabopaTropHas

anektponeub SNOL10/10, snexTpomneyb CONPOTHUBIECHUS
kamepHas saboparopras CHOJI 10/10, marHuTHBIE Me-
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Tun v Ha3BaHMe ayIUTOPUN

OcHallleHne ayauToOpum

manku, 3. [Inutku.

YueOHast ayautopust AJis Ipo-
BEJICHUS JTA0OPATOPHBIX PaboT:

JlaGopaTopusi aHATMTHYECKOU
XUMUH.

Nonomep ynuB. OB-74, pH-merp pH-150M pH-
metp DxcnepT-pH, Komopumerp ¢/31. ogaon. KOO-YXJI
4.2, Koanykromerp K-1-4, Memanka marautaas [19-6110
¢ nmoporpeBoM, Crekrpodoromerp 113-5300 BU, Tepmo-
crata/tepm.Bucko3uM.HedT. 1o ['OCT 33-2000, Tutparop
ATII-02 aBTromaruueckuii, Turparop 1a00paTOpHBI BbI-
cokouactotHbli TB-6JI1, Anmapar APHII-IIXII , Ilen-
tpudyra  mabGoparopunas  OIlu-8§, Becer  BJIP-
200(;taboparopHbie) paBHOIUL., Becbl anexrtponnsie BK-
300, AxkBapuctumsarop J19-4.

VYueOHast ayauTopus U TIpo-
BEJICHUS J1TAOOPAaTOPHBIX paboT:

JlaGopaTopusi  KOMILUIEKCHOM
nepepaboTKU MPUPOJHBIX U TEXHO-
TEHHBIX PECypCOB M METaJUTypruve-
ckux TtexHonorud @OI'BOY BO
«WMI'TY».

OHEpProAMCIEepCUOHHBI PEHTI€HOBCKUN CIIEKTPO-
metp «ARL QUANT’X» Thermo Fisher Scientific, nepu-
Barorpad, HederoMerp, CHeKTpo(hOTOMETp, BECHI IJICK-
TpoHHBIC JJabopaTtopHble BK-600, MarHuTHBIC MEIIAJIKU C
nojorpeBoM u 0e3 mogorpeBa, MenbHUIIa BUOpAIIMOHHAS
MM 400, IIpecc aBromarnueckuii Fluxana Vaneox 40t u
Ip. oOOpymOBaHWE Ui TMOATOTOBKH TPo0 K aHAIU3Yy.
Cranims HacocHass snektpuyeckas. Kommbrorep Core
153550+LCD Samsung 22, Bechl 3J¢KTpOHHBIC J1abopa-
topubie BK-600, Hacoc H2 63,2 ¢ manomeTpom

Y4eOHblE ayIUTOPHH IS
TPYNIOBBIX ¥ HMHIUBUAYaJTbHBIX
KOHCYJIbTAIMi, TeKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOH aTTECTAIHH

[ocka, yueOHbIE CTOJIBL, CTYJIbSI.

Y4eOHble ayauTopuu i ca-
MOCTOSITEJIbBHOU paboThl  00ydaro-
X CS

[TepconanbHbie KOMIBIOTEPHI ¢ makeToM MS Office,
BBIXOJIOM B MIHTEpHET M ¢ AOCTYIOM B 3JIEKTPOHHYIO MH-
(dhopmMarmoHHO-00pa30BaTEbHYIO Cpely YHUBEPCUTETA

Ilomemenune g XpaHeHUs U
npoQUIAKTHIECKOTO  00CTY)KUBa-
HUS y4eOHOTro 000pyI0BaHUS:

[Tpemapatopckas

JIMCTHIIATOP, METOIMYECKUE YKa3aHUS TI0 JTUCITHII-
nuHe, y4eOHble mocoOus, TMiaHbl JabOopaTOpHBIX pabdoT,
JKypHaJI 0 TexHUKe 6e3omacHocTH. CTennaxu a1 XpaHe-
Hus. JlabopaTopHslii cton. UHCTpyMEHTHI UIsi pEMOHTA U
BCITOMOTaTeIIbHBIC MATECPHAIIBI.

37




Ilpunoscenue

Memoouueckue ykazanus Kk noo2omoske pegepama u 00K1a0a no Hemy

Pedepar - nuceMennas padota ctynenra oobemom 10-18 meyaTHbix crpanuil. B pedepare
JTAeTCsl KPaTKOE H3JI0KEHUE CYIIHOCTH KaKOro-iIubo BOMpOca, TEMBbl HA OCHOBE HECKOJBKUX
MIEPBOMCTOYHUKOB.

Pedepar nomkeH conepxarb OCHOBHBIE (DAaKTUYECKHE CBEICHUS U BBIBOJIBI 110 PacCcMaTpu-
BaeMoMy Borpocy. [TomuMo pedeprupoBanusi MPOYUTAHHON JIMTEPATYPHI, OT CTyJAEHTa TpeOyeT-
Csl apryMEHTUPOBAHHOE M3JI0’KEHHE COOCTBEHHBIX MBICIIEH IO pacCMaTpUBaeMOMY BOIIPOCY.

Crtpykrypa pedepara:

1. TUTYnbHBIN JHCT

2. OrnaBieHue

3. Beenenue. O0beM BBEACHUS COCTABISACT 1-2 CTpaHMIIBI.

4. OcHoBHas 4yacTb. B Hell JTOrMYHO M3NAraroTCs riaBHbIC MOJOKEHUS U UIEH, COoepKa-
IIMXCS B U3YYEHHOH JInTepaType. B TekcTe 00s3aTeNIbHBI CCHUIKH Ha TIEPBOUCTOYHUKH.

5. 3akmouenue. Coaep>KUT TaBHbIC BBIBOJBI M UTOTH U3 TEKCTa OCHOBHOW 4acTu. B Hem
OTMEUAETCsI, KaK BBIOJTHCHBI 331a4d ¥ JIOCTUTHYTHI JIK 11eJIA, COPMYIUPOBAHHEBIE BO BBEJICHUU.

6. [Ipunoxxenue (HeoOs13aTeNbHO). MOXKET BKIIOUYATh Tpa KU, TAOJIUIIBI, PACYETHI.

7. Criucok JUTepaTyphl. 37eCh YKa3bIBAaCTCs PeallbHO MCIIOJIB30BAHHAS Il HAITMCAHUS pe-
depara nureparypa. COUCOK COCTABIISAETCS COIVIACHO MpaBuiaM OHOIMOrpaduuecKkoro omuca-
HUSL.

C o6uumu npaBunamMu 0GOpMIIEHUS MOKHO 03HAKOMUTHCS IO JOKYMEHTY

CMK-O-CMTI'TY-42-09 KypcoBbie MpOeKThl (paboThI): CTPYKTypa, COACp)KaHHUE, 0OIue
npaBuia OPOPMIICHHUS U BBIIOTHEHHUS

Oransl paboThl HaA pedeparom

Paboty Han pedepaToM MOXKHO YCIOBHO MOJPA3ACIUTh HA TPH dTAIa:

1. IToaroTOBUTENBHBIH, BKIIIOUAIOIIUN H3ydYeHUE TPEAMETA UCCIIEeIOBAHUS.

2. N3nosxeHue pe3ynbTaToB U3YUYECHHUS B BUJIE CBSI3HOTO TEKCTA.

3. Hoknaz (ycTHOE cooOlieHne) mo TeMe pedepara, IpOULTIOCTPHPOBAHHOE MPE3CHTAIIH-

IHoaroroBuTeJLHBIN dTAN
Bxirouaer B ce0s:

— Bp160op (hopMynupoBKY) TEMBI.
— Ilouck UCTOYHHKOB.
— Pabora ¢ ucrouHuKamH.

PaboTy ¢ McTOYHMKAaMHM HaJ0 HAYMHATh C O3HAKOMUTEJILHOTO YTEHHs, T.€. IPOCMOTPETh
TEKCT, BBIIETISISL €70 CTPYKTYpHBIE eIMHUIIBL. [Ipyu 03HaKOMUTEIBHOM YTEHUH 3aKJIaJKaMH OTMe-
YaloTCsl T€ CTPAHMLIBI, KOTOpbIE TpeOyroT Oojiee BHUMATEIBHOTO M3y4yeHus. B 3aBHUCHMOCTH OT
pPe3yJIbTaTOB 03HAKOMUTEIBHOTO YT€HUS BBIOMpaeTCs NaibHeHmuii cnocod paboThl ¢ UCTOUHH-
koM. Ecin aist paspenieHust mocTaBIeHHOM 3a1aun TpeOyeTcsl U3ydeHne HEKOTOPhIX (parMeH-
TOB TEKCTa, TO HCIOJIb3YETCSI METOJ] BBIOOPOUHOTo uTeHusl. Eciau B KHUTE HET MOJpOOHOro Or-
JaBlIEHUs, CleyeT oOpaTHUTh BHMMaHHME Ha INpeIMETHble M MMEHHbIE yKazarenu. V30paHHbIe
(dbparMeHThl WK BECh TEKCT (€CIIM OH LEIUKOM MMEET OTHOILEHUE K TeMe) TpeOyIoT BIyMUYUBO-
ro, HETOPOIUTMBOI'O YTEHHUS C BbIIENIEHUEM 1) TJIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3)
BBIBOJIOB.

[TonroroBuTENbHBIN ATanm pabOThl 3aBEpIIAETCS CO3JaHUEM KOHCIEKTa, (UKCHPYIOLIEro
OCHOBHBIC TE3MChl U apryMeHThl. EciaM B KOHCHEKTE MPUBOJATCS LMTAThl, TO 00SM3aTENbHO
JIOJDKHA OBITh yKa3aHa CChUIKA HA HCTOYHUK (aBTOp, HA3BaHHE, BHIXOIHBIC TaHHbIC, No CTPaHHII).
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Co3nanne Texcra pedepara

Texct pedepaTa JOHKEH MOTIUHATHCS ONPEIeTIEHHBIM TPEOOBAHUSAM: OH JOJDKEH PacKpbI-
BaTh TeMY, 00JIaJ1aTh CBI3HOCTHIO U LIETbHOCTHIO.

PackppITHE TeMBI IpeAIonaraeT, 4To B TEKCTE pedepaTa U31aracTcsi OTHOCSIIUICS K TeMe
MaTepuai U MpeagaraloTcs MyTH PelIeHus CoJIepKalleiicss B TeMe MPOoOIeMbl.

CBSI3HOCTb TEKCTA MPEAIOJIAracT CMBICIOBYIO COOTHOCUTEIBHOCTD OTJEIbHBIX KOMIIOHEH-
TOB, @ IIEJIBHOCTh -CMBICJIOBYIO 3aKOHYEHHOCTh TEKCTA.

N3noxxeHue matepuana B TEKCTE JOJDKHO MOMUYUHATHCS ONPENEICHHOMY IUIAHY - MBICIIH-
TEJIBHON CXEMe€, MO3BOJIAIOIIEH KOHTPOIMPOBATH MOPSAOK PACIOIOKEHUS YacTed TEKCTa. Y HU-
BEPCAIBHBINA TUIaH HAYYHOTO TEKCTa, MOMUMO (POPMYITUPOBKU TEMBI, IPEIOIaraeT U3JI0KEeHNE
BBOJIHOT'O MaTepHaia, OCHOBHOTO TEKCTA U 3aAKIHOYECHUSI.

TpeGoBanus k BBeleHHI0. BBeneHue - HavanbHast yacTh Tekcta. OHO MMEET CBOEH lie-
JIbI0 COPUEHTUPOBATh YUTATEIS B JalbHEHIIEM U3JI0KEHUU. BO BBEIEHUN apryMEeHTUPYETCS aK-
TyaJIbHOCTb MCCII€IOBAHNUS, T.€. BBISIBISIETCS MPAKTUYECKOE M TEOPETUUECKOE 3HAUEHUE JaHHOIO
uccienoBanus. Jlanee KoHCTaTHUPyeTCs, YTO CAENAaHO B JAaHHOW 00JacTH MPEAleCTBEHHUKAMU;
NEPEUHCISIFOTCS TTOJI0KEHUS, KOTOPbIE TOJKHBI OBITh 000CHOBaHBI. BBeieHNE MOXKET TaKKe Co-
JepKaTh 0030p UCTOUHUKOB HIIM SKCIIEPUMEHTANIBHBIX JaHHBIX, YTOYHEHHE UCXOAHBIX MOHATUN
U TEPMHHOB, CBEJICHUSI O METO/axX HMcCieqoBaHus. Bo BBegeHUU 00s3aTEIbHO (POPMYIUPYIOTCS
uenb U 3amaun pedepara. O6beM BBeneHUsS cocTaBisier mpumepHo 10% oT obiero oobema pe-

depara.

OcHoBHast yacth pedepaTa. OcHOBHAS YacTh pedepara pacKpbIBACT COJCPKAHUE TEMBI.
Omna Haubosee 3HaUUTENIbHA 10 00bEMY, HauboOJIee 3HAYMMa U OTBETCTBEHHA. B Hell 000CHOBBI-
BAIOTCSl OCHOBHBIC TE3MCHI pedepara, MPUBOIATCS Pa3BEpHYTHIE apTyMEHTHI, MPEIIOIararoTCs
TUIIOTE3bl, KACAIOLIMECs CyIeCTBa 00CykaaeMoro Bonpoca. BaxHo npocieauTs, 4To0bl OCHOB-
Has 4acTh HE uMelna GopMy MOHOJIOTA. APryMEHTHUPYS! COOCTBEHHYIO MO3UITUI0, MOXKHO H JTOJIK-
HO aHAJIM3UPOBATh U OLICHUBATh MO3ULUHU PA3JIUYHBIX UCCIIEN0BATENEH, C Y4EM-TO COTJIAIIAThCs,
YeMy-TO BO3paxkaTh, KOT0-TO ONPOBEpraTh. Y CTAaHOBKA Ha JUAJIOT MO3BOJIUT U30€KaTh HEKPUTH-
YEeCKOro 3aMMCTBOBAaHHUs MaTepuaja U3 YyKHUX TPyIOB -KoMmwisanuu. Ms3noxenue marepuana
OCHOBHOM 4aCTH MOJYUHSETCS] COOCTBEHHOMY IIJIaHy, YTO OTpa)kaeTcs B pa3fesieHuu TEKCTa Ha
IJIaBbl, Taparpadsl, MyHKTHI.

3akioueHue» (OpMEHTUPOBOUYHBIN 00beM | cTpanuna). @opMyIUpyrOTCS KpaTKHe BBIBO-
JIbl, BBITEKAIOIINE U3 BBHIITOJHEHHOW paboThl.
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