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1. Mecto mucuuniauubl (Moayss) B ctpykrype OITOII

Jucrumnaa 51.0.18, «AHanmuTHYecKas XUMHS» OTHOCUTCS K 00s3arenbHoi yactu OOI1T
HarpasjeHus moarotoBku 30.05.02 Meaununckasi 6uodpusuka

2. Ilnanupyemble pe3yJbTaThl 00y4YeHHs IO TUCHHUILINHE, COOTHECEHHBbIE €
IUIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHHs 00pa30BaTe/IbHOM MPOrpaMMbl
(KoMIeTeHMAMH M MHIMKATOPAMH A0CTHKEHUsS] KOMIIeTEeHIIUi)

I[lnanupyemblie pe3yabTaThbl 00yueHust no | HammeHnoBanue
dopmupyembie AMCUMIUIMHe  (MOAYJII0), B  COOTBETCTBHM C | OLEHOYHOIO
KOMIIETEHIMH (KOJ, | MHIAMKATOPOM JOCTHKEHUsI KOMIIeTeHI[UH cpeacTsa
coJiepKaHue HNuauxkarop PesynbTaTsl 00yyeHHs
KOMIIETCHIIHH) JOCTHKEHUS o JUCHUIINHE ¥

KOMIIeTEeHIIMU *

(kox, comepkaHue

WHJIKAaTOpa)

OIIK-1. Cmocoben | OIIK-1.1. O6namaer | O6mamaer 3HAHUSIMU o | Bompocer k
UCIIOJIb30BaTh U | yHZaMEHTAIBHBIMU U | TIPUHIIHIIAX, npaBuiax | ksaMeHy
MPUMEHSTh MPUKIaAHBIMU MPOBEICHUS W pa3HOoOOpazuu KOHTpOTBHEIE
(GyHnamMeHTalbHBIE M | 3HAHMAMH B 00JACTH | METONOB XUMUYECKOIO AHANIN3A, | paGoTsl
MIPUKJIaJHbIC MEIUIIUHCKUX U |0 MPUMEHEHUH TMOJIXOI0B U
MEIULIMHCKHE, €CTECTBEHHOHAYYHBIX | METOJIOB QHAJTMTHYECKON XMMUHU Komnoksrym
€CTECTBEHHOHAYYHBIE | TUCIUILINH. B KJIMHUYECKOUN ITPaKTHKE. OT4ersi 110
3HaHUA 1 1a60PaTOPHBIM
MMOCTaHOBKHU u | OIIK-1.2. [Ipumensier 3HaHUS 0 | paboram
petieHus Kputnueckn MPUHIUIIAX, npaBuiax
CTaHIapTHBIX U | paccMaTpuBaeT MPOBEICHUSI W pa3HooOpazuu
WHHOBAITMOHHBIX BO3MOYKHBIE BapUAHTHI | METOJOB AHAIMTUYECKOW XUMUU
3a1a4 pereHus 3a/a4 | Ipu  BBIOOpPE MeETOAa aHalu3a
npodeccuoHaNbHOW | mpohecCHOHATBHOM OMONIOTHYECKH 3HaYMMBIX
JIEATEIIbHOCTH JeSATeTLHOCTH. COCMHECHUH.

OIIK-1.3. Ymeer | YMeeT TpamMOTHO NPUMEHATH

rPAaMOTHO TPUMEHSTH | 3HAHUSA B obyactu

3HAHUSAMU B OOJIACTH | aHATUTUYECKOW  XUMHUU IS

MEJIUITUHCKUX U | peUIeHUs] CTaHJApTHBIX 3a]a4

€CTECTBCHHOHAYYHBIX | MPO¢eCcCHOHATHHOM

JTUCITUTUINH JUISL | IEeSITETbHOCTH.

peleHus

CTaHJAPTHBIX u

WHHOBAIMOHHBIX

3a7a4

npodecCHOHATbHON

JIeATEIIbHOCTH.

IIK-13. Cnocoonocts | ITK-13.1. Braaneer | C noMouiso METOI0B aHAUTHYECKOW | OTYETHI 1O
aHATH3HPOBATh, SHAHUSMH B OOJacTy | XUMHH crocobeH coOpaTh MEepBUYHBIE | JIAOOPATOPHBIM
OLICHUBATh, COBpeMeHHLIX JaHHBIC, COCTaBUTh u pa60TaM
o MMPpOUJIIIIOCTPUPOBATH OTYECT (6]
noxouparh TEXHONOTUH M NPABUI | ppopenennoM  HCCIEOBAHMH B
OIITUMAJIBHBIC O(bOpMJIeHI/ISI COOTBETCTBUU C HOPMAaTUBHBIM
JOKYMCHTOM




TEXHOJIOTUHU u
0QOpPMIISITH OTUETHBIC

MaTepHuaIbl o
pe3yiabTaTam
HCCIEeNOBaHUN,
Hay4HO-
HCCIIE0BATEIbCKOMN
paboThl M Hay4HO-

UCCIIEIOBATEIbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK.

OTUYCTHLIX MAaTCpHUAIOB

IK-13.2. Ywmeer | Ymeer MpoaHaIu3upoOBaTh
AHATU3UPOBATH, MaHHBIE W CcJAenaTh IO HUM
OLICHUBATb, BBIBO/I, COOTBETCTBYIOIINN
noouparTh €U UCCIIEIOBAHUS.
ONTUMAJIbHbIE

TEXHOJIOTHH u

0hOpMIIATh OTYETHBIC

MaTepuabl no

pe3ynbTaram

HCCIENOBaHUN.

T1IK-13.3. Brnaneer | Beibupaer ONTUMAJIbHBII
METOIaMH BBIOOpA | cr1oco0 00pabOTKH TEPBUYHBIX
ONTUMATTLHBIX JaHHBIX W TIPEICTaBICHUS
TEXHOJIOTHYECKHUX pe3yNbTaToB UCCIIEIOBaHMUS,
peueHuin JUIS | IOATBEPKIAAIOIINNA  CIETaHHBINA
BBIMIOJTHEHUS] HAy4YHO- | BBIBO/I.

HCCIIEI0BATEIIbCKOM

paboTel W  HAY4YHO-

HUCCICOOBATCIIbCKUX U
OITBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok.

3. CTpykrypa u coaep:KaHue THCHUILINHBI

3.1 TpynoeMKOCTh AHCIHIIINHBI

o4yHas popMma

o0y4eHust
O0mas Tpy10eMKOCTh S3ET
YacoB 1o yueGHOMY ILUIAHY 180
B TOM 4HCJIe
ay/IMTOPHbIE 3aHATUS (KOHTAKTHAS
pabora):
- 3AHATHS JIEKIIMOHHOI0 THIIA 64
- 3aHATHA CEMUHAPCKOI0 THINA
- 3aHSATHSA JJaDOPATOPHOIO THIA 32
caMoCTosITeJIbHAas padoTa 46
KCP 2

HpOMe)KyTO‘lHaﬂ aTTecranus —

IK3aMCH

36




3.2 Conep:xkanue QU CHUNIHHBI

HaumeHoBaHMe U KpaTKoe

B Tom uncie

~~
coJep:KaHue pa3ejioB U TeM E KonTakTnas pagora - o
JMCHMILIMHEL (MOZLYJ151), g (paGoTa Bo B3amMoteiicTBHH ¢ mpenoaBateaem), | & & o _
(])OpMa HpOMe)KyTO'-IHOﬁ ; qackl, U3 HUX E l§ E’ §
aTTeCTAlMHA MO0 TMCHMILINHE § 3ausaTus 3auaTus Bcero § : g 7
] JIEKITHOHHOT O J1a0OpPaTOPHOTo § g 2 =
THIA THIA o °
Tema 1. 6 4 4 2
Ipenmer, Lean u 38129
aHanmuTHyeckor xumun. Knaccudukanms
AHATUTHYCCKUX METO/IOB.
XapakTepucTHka AHATUTHYCCKUX
PeaKIMii U pearcHTOB.
Tema 2. 6 4 4 2
CocrosiHME BemECTBA B PacTBOpE.
HonHble paBHOBECHS.
Tema 3. 7 4 4 3
PaBHOBecus pacTBOp-0CaIOK
MaJIOPACTBOPHUMOTO JIEKTPOIIHUTA.
Tema 4. 11 |4 4 8 3
Peakuny OKHCIICHUS-BOCCTAHOBIICHHS B
AHAUTUTUIECKON XUMHH.
Tema 5. 9 4 2 6 3
KucinoTHo-0CHOBHbBIE paBHOBeCHS.
Teopuu KUCIOT U OCHOBAHHM.
Tema 6. 9 4 2 6 3
KommnekcHbie COCIMHEHUS B
AHAIMTHYCCKON XUMUH.
Tema 7. 10 |4 2 6 4
KonnuectBennniii anamn3. OCHOBHbBIE
MPUHIUIBI U KIACCH(DUKALUSI METOIOB
KOJIMYECTBEHHOTO aHanmu3a. Otbop
TMOATOTOBKA mpo06 K aHaIn3y.
I'paBumerpusi.
Tema 8. 12 |4 4 8 4
Turpumerpudeckuii aHamnus.
Kiaccudukanus MmeTonoB, TpeOOBaHHS K
peaKIusM, MIPUMEHSIEMBIM B
TUTPUMETPHH. OKHCITUTENBHO-
BOCCTaHOBHTEIBHOE, KHCIIOTHO-
OCHOBHOC M KOMILICKCOHOMETPHYCCKOE
tuTpoBanue. [lorpenrtHoCTH TUTPOBAHUSI.
Tema 9. 10 | 4 2 6 4
Mertoabt pasnencHus u
KOHIIEHTPHPOBAHUS B aHAIWTHYCCKOU
XHUMHMH.
Tema 10. 10 |4 2 6 4
IIpencraBnenue pe3ynbTaToB
XUMHYECKOTO aHaau3a. OCHOBBI
XUMHUYECKOU METPOJIOTHH.
Kiaccudpukanus TOTPEITHOCTEH
HU3MEpEHuH. OneHka CXOJMMOCTH
pe3ynbTaTtoB. [IpaBUIBHOCTH aHaHM3a U
yCTpaHEHHUE CHCTEMATHYECKHUX
MOTPELTHOCTEH. Ionstue o
CTaHJApPTHHIX 00pa3Iax.
Tema 11. 10 |4 2 6 4

4




Knaccudukanus ¢pusnvyeckux u Gpu3nko-
XUMHUYECKUX (MHCTPYMEHTAJIbHBIX )
METOOB aHaIn3a. OcHOBHBIE
XapaKTepUCTHKH METOIOB U TPEOOBaHHUA,
TpeIbsABIsIEMbIE K HUM.

Tema 12.
MeTo/1bl MOJIEKYJISIPHOTO CHEKTPAIbHOTO
anamm3a. Axamm3 mo UMK  cmektpam.
Criextpodoromerpus u
(hoTOKOIIOpUMETPHS B BUAUMOMN 00acTu
CIIEKTpA.

10

Tema 13.
DONeMEHTHBI  CHEKTpaJIbHbII  aHaIu3.
ATOMHO-DMHUCCHOHHBIH  CHEKTPaIbHBIN
aHaIu3. ATOMHO—a0COPOIMOHHEII
METOI.

Tema 14.

DIEKTPOXUMHUUECKHE METOJBl aHan3a.
O6mas XapaKTepUCTHKA u
KITaCCUpUKAIIUS AJIEKTPOXUMHYECKHUX
METOOB. Tlorenumromertpus.
KongykromeTpusi.

10

Tema 15.

Xpomatorpadpuueckue METOIEI.
[puHIMOBL MeTOAa XpOMaTOorpaduH.
KavecTBeHHBIE M KOJHMYECTBEHHBIN
xpomarorpaduyecKuil aHasms.

Tema 16.
AHau3 NPOMBIIUICHHBIX, TPUPOTHBIX H
OMOJIOTHYECKMX OOBEKTOB.

10

Hroro

142

64

32

96

46

[TpakTuyeckue 3aHATUS (JJTabopaTOpHBIE pabOTH) OPraHU3YyIOTCS, B TOM 4Yucie B (hopme
NPaKTUYECKON MOATOTOBKH, KOTOpasi MPEeIyCMaTPUBAET Y4acTHE O0OYYaIOIUXCs B BBINOJHEHUN
OTAETBHBIX 3JIEMEHTOB PadOT, CBA3aHHBIX C OyAyIIeH MPoecCHOHATIBHOMN IeATEIEHOCTBIO.

[TpakTHueckas MOArOTOBKA IIPEIyCMAaTPUBACT BBIIOJIHEHHE Ja0OPAaTOPHBIX padoT,
HalMCaHNue OTYETOB MO JTa0OPaTOPHBIM pabOTaM, HAIMCAHNE KOHTPOJIBHBIX, YIaCTHE B HAYYHBIX
JIMCKYCCHUSIX B pAMKax YCTHBIX OIIPOCOB M KOJUIOKBUYMOB.

Ha nmpoBengenune mnaGopaTOpHBIX pabOT TMpH NPAKTUYECKOH MOArOTOBKE  OTBOJIUTCS
COOTBETCTBEHHO 32 4Jaca.

[IpakTuyeckast MOArOTOBKA HaNpaBJeHa Ha (pOpMUPOBaHHE U pPa3BUTHUE:

- IPAKTUYECKMX HaBBIKOB B COOTBETCTBUM B COOTBETCTBHUM C IIE€pPEYHEM 3ajad
npodeccuonanbHo# aestensHoctd OOIL:

. YyacTue B opraHu3aius U TPOBEJACHUE HAYYHOTO WCCICIOBAHUSA 110 aKTyaJlbHOM
npobieme

o VYuactue B paboTax 1O AMArHOCTUKE 3a00J€BaHWUN M TATOJOTUYECKHX COCTOSHUUN
MMAlEHTOB.

- KOMIIETEHIIUN:

OIIK-1: CrocobeH uCHONBb30BaTh U NPUMEHATH (PyHIAMEHTaJIbHBIE M TPHUKIATHBIC
MEIUIMHCKIE, E€CTECTBCHHOHAYYHbIC 3HAHMS JUIS IIOCTAHOBKM M DEIICHHS CTAaHAAPTHBIX H
MHHOBAIIMOHHBIX 3a/1a4 MPOpEeCCHOHATBHOMN 1eATENbHOCTH

IIK-13: CmocoOHOCTH  aHaNWM3WpPOBaTh, OLEHHUBATh, MOAOHUpPATh  ONTHMAJILHBIC
TEXHOJIOTUM U O(QOPMIISTH OTYETHBIE MaTEpUalbl MO Pe3yJbTaTaM MCCIIEJOBaHUHN, HAy4HO-



UCCIIEIOBATEIbCKOW PAabOThl M HAYYHO-HCCIIEIOBATENBCKUX M ONBITHO-KOHCTPYKTOPCKUX
pa3paboToK.

Texkymmii KOHTPOJb YCIIEBAEMOCTH pPEAJTM3yeTCsl B PaMKax 3aHATUH J1abopaTOpPHOTO
TUIA, KOHTPOJBHBIX paboT, KOJUIOKBUYMOB, [loAroToBka K MpOMEXyTOYHOM aTTectauuu — 36
4acoB.

4. Y4eOHO-MeTOANYECKOE ol0ecreyeHue CaMOCTOAITEJILHOM padoThI
00y4yarIuXxcs

CamocrosiTenbHas paboTa CTYJICHTOB BKJIFOYAEeT pabOTy B YMTAIBHOM 3ajie OMOIMOTEKH, B
yueOHbIX KaOuHeTax (JabopaTopusx) W B JOMAIIHUX YCJIOBUAX, C JOCTYIIOM K pecypcam
WuTepHeT 171 MOATOTOBKM K YCTHOMY OIPOCY, KOHTPOJBbHBIM paboTaM U KOJUIOKBHYMaw,
HanucaHus orderoB. CamocrosiTeabHas padoTa MPOUCXOIUT C IPHUBICUYEHHUEM KOHCIIEKTOB
JEKIMWA, 3HAHWM, MOJYYEHHBIX Ha NPAKTHYECKUX 3aHATHUSIX, OCHOBHOM M JOMOJHHUTEIbHOMN
JUTEPaATypPHI IO BCEM TeMaM Kypca.

CaMmocrosiTenbHass paboTa BKJIIOYAEeT HANMCAaHWE OTYETa MO KaXKIOW M3 MPOJesIaHHBIX
7a0opaTOpHbIX paboOT, TMOATOTOBKY K YCTHBIM OIpOcaM, K KOHTPOJBHBIM paboTam,
KOJUJTIOKBUYMY.

Bompockl kK yCTHBIM oOmpocaM, KOJUIOKBUYMY, KOHTPOJBHBIM pa0oTaM IPHUBEACHB B
y4eOHO-METOIMYECKOM ITOCOOHH:

Kynemosa H.B., A6paxees P.B., Humnpyk O.B. Meronuueckoe pyKOBOJICTBO K
nabopaTOpHBIM paboTaM 10 aHAJUTHYECKONW XHUMHUHU: YUYeOHO-METOAMYECKOE IOCOoOHeE.
H.Hogsropog, 2017. 59 c.

310 nocolue cieayeT UCIOIb30BaTh AJI CAMOCTOSTENIbHOM MOATOTOBKH K 3aHSATHUSIM.

OTtyeTsl IO TaOOPAaTOPHBIM pabOTaM MPECTABISIOT COOOW OTYETHBIA JOKYMEHT O padoTe
CTYJICHTAa B TEUEHHE CEeMecCTpa. BrImoiHeHHe Bcex J1abopaTOpHBIX PabOT MpeaycMaTpHBaeT
c/lady JIOMYCKOB, BBITIOJHEHUE SKCIIEPUMEHTATbHONW dYacTH paboT, crady ortderoB. Hammuwme
OTYETOB, 3aYTEHHBIX TMperojaBaTeieM, BeAylIero JadopaTOpHble 3aHATHSA, SIBISETCS
HEOOXO/JMMBIM YCIIOBHEM JIOMYCKa K CAaye 3K3aMeHa MO JUCHHUIUIUHE. DTO TakXKe OJUH U3
3¢ (PeKTUBHBIX METOJOB MO3HAHMS, TaK KaK MUMEHHO B MPOIECCE HAMMCAHUS OTYETa CTYAEHT
JNETAIbHO W BIIYMUYHBO aHAJU3UPYET IMOJIYYCHHBIE B XOJI€ BBIMOJIHEHUS TabOpaTopHO paboThI
pe3yNnbTaThl, MPOBOJUT KAueCTBEHHBIM M KOJIWYECTBEHHBIH aHanu3, (HOpMyIHUpYyeT BBIBOA O
IpOJIeTaHHOM paboTe, YTO CHOCOOCTBYET JIydllIEeMYy YCBOSHHIO MarepHuaia, pa3BUBaeT Y
CTYJEHTOB BHUMaHUE U HaOII0AaTeIbHOCTD.

TpeGoBanns k 0)OPMIICHHIO OTYETOB IO J1a00PaTOPHBIM padoTam

Bce oTuersl n0mKHBI OBITH 0OpMIIEHBI B OpME €AMHOTO TIOKYMEHTa (B OJHOU TeTpaau
7100 OTAENbHBIC JIUCTHI CIIUTHI B €IUHBIA JOKYMEHT). B KaKJOM OT4YeTe MOKHBI OBITh
INpUBEIEeHbl Ha3BaHHWE pPaOOTHI, €€ IIeJib, KpPaTKOe TEOPETHUECKOe BBEIEHUE, BKIIOYAs
YpaBHEHUS XUMUYECKUX PEAKIUi, XapaKTEPU3UPYIOIIHE CBONCTBA N3Y9aeMbIX OPraHUIEeCKIX
COCTMHCHUH, KOTOPBIM TIOCBsIEHA JjabopaTopHas padoTa; CIOBECHO WM Tpaduuecku
MpelCTaBIeH X011 paboThl. Paznen “Pe3ynbrarsl” MODKEH BKIIOYATh IEPBUYHBIC JAHHBIC H UX
00paboTKy B 0OBEME, JOCTAaTOYHOM ISl TOATBEPKIACHUS IOCTIDKCHHS e padOThl U
CIENaHHBIX BBIBOJOB. PabOThI TOKHBI OBITH MPOMILTIOCTPUPOBAHBI CXEMaMU HEOOXOIUMOTO
o0opynoBaHusi (IpU HCHOJIB30BAHWU YCTAaHOBOK WM MPHOOPOB), COAEPKATh CIOBECHOE
OTHMCAaHUE W/UIU U300paKCHHUE MOTYYCHHBIX PE3yJIbTaTOB KaueCTBEHHBIX peakiuil. PaboTsl,
BKJIIOUYAIOLME KOJMYECTBEHHBIM aHaNM3, JIOJDKHBI BKJIIOYATh pacueTHble (HopMyIbl,
NepBUYHbIC JTaHHBIC (B TOM YHCIIE — KATMOPOBOYHYIO TAaOIHUIy U KaTMOpPOBOYHBIN rpaduk),
pacuder TpedyeMbIX BEIMYUH M0 COOCTBEHHBIM MEPBUYHBIM JaHHBIM. BbIBOA paboThI JOKEH
OBITh Pa3BEpHYTHIM, IOJHOCTBIO COOTBETCTBOBATH IOJIYYEHHBIM pe3yibTratam. B pabote
CJIeIyeT MPUBECTH CIHCOK HCIOIb30BAaHHOW MPH BBIMOJIHEHUHU 3a/1aHus JTUTepaTypbl. OTYEThI
3a MPOMYIIEHHBIE JJA00OpaTOpHbIE Pa0OTHI K MIPOBEPKE HE JOMYCKAIOTCS.



KoHTposabHbIE BONPOCH! U 3aJaHus AJIs IPOBEAEHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTECTAIlMH 110 UTOTaM OCBOCHHUS AUCITUIUIMHBI TPUBEJEHBI B 1. 5.2.

5. ®@oHJ OLEHOYHBIX CPEICTB IJIsl MPOMEKYTOUHOI aTTeCTAllMU MO AUCHUIJINHE
(MoxyJ110), BKITFOYAFOIITHI:

S.1. Onwucanue mKan OLEHUBAHUS PE3yAbTATOB 00YUEHUS IO AUCIUILTIHE

Yposennb I xana ouennBanus chopMUPOBAHHOCTH KOMIIETEHIIHIT
copmupoBan
HOCTH TJI0X0 HEeY/I0BJIETBO | Y/IOBJIETBOPH X0pouIo O4YeHb XOPOIIO OTJIHYHO NPEBOCX0HO
KOMHeTeHII](Iﬁ pUTEJIbHO TEJIBHO
(MHIMKaTOpa
JOCTHKEHUS He 324TeHO 3a4TeHO
KOMIIeTeHIIHii)
OtcyrcTBHE YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHWUHN 3HAHWUH HIDKE JIOIYCTHUMBIH 3HaHUU B 3HAHUH B 3HaHUU B 3HaHUU B
TEOPETHYECKO | MUHHUMAJbHBI | YPOBEHb 00BeEME, o0BeMe, 00BeEME, 00BeEME,
ro MaTepuana. | x 3HaHUIL. COOTBETCTBYIO | COOTBETCTBYIOII | COOTBETCTBYIO | IIPEBBIMIAIOLIE
TpeOOBaHHH. Jomyeno EM €M Mporpamme EM M Iporpammy
3 HeBo3mOKHOC | VImermn mecTo | MHOTO porpamme TOJATrOTOBKH. porpamme MOATOTOBKH.
SHaHNA Thb OLICHUTH rpyOsIe HETpyObIX MOATOTOBKH. JomymieHo MOATOTOBKH,
MOJHOTY OLIHOKH. OLIHOKH. JomnymieHo HECKOJIbKO 6e3 omuooK.
3HAHMIA HECKOJIBKO HECYILECTBEHHBI
BCIIC/ICTBHC HErpyObIX X OLIHOOK
OTKas3a omuboK
o0ydJaromeroc
s OT OTBETA
OtcyrcTBHE IIpu pemenun | IIpomemoncrp | IIpomemonctp | Ilpopemonctpu | Ilpomemonctp | Ilpomemonctp
MHHHMAalIbHbl | CTaHAApPTHBIX | MPOBAHBI HpPOBaHbI BCE pOBaHBI Bce HpPOBaHbI BCE HpPOBaHbI BCE
X YMEHUII . 3a7a4 He OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHBIE
HeBo3Mo)xHOC | MPOAEMOHCTP | yMEHHS. YMEHHSI. YMEHHSI. YMEHHUs,penie | yMeHHs,.
Th OLICHUTH HUPOBaHBI Pemensr Pemensr Bce Pemensr Bce HBI BCE Pemensr Bce
HaIu4ue OCHOBHbIE TUIIOBBIE OCHOBHBIE OCHOBHbIE OCHOBHBIE OCHOBHBIE
yMeHHI YMEHHSI. 3a7a4u C 3a7a4u C 3a7a4u . 3a7a4u C 3ajaun.
YMeHus BCJIC/ICTBUE HeTpyOBIMU HETpyOBIMI BrImosTHeHEI BCe | OTAENBHBIMEI Bemonnenst
OTKa3a Nwmenn mecto | ommbramu. OlIMOKaMH. 3aJaHusl, B HECYILECTBEH BCE 3aIaHus,
o0ydJaromieroc rpyObie BEINoJIHEHBI BEINoJIHEHEI TIOJIHOM HBEIM B IIOJTHOM
s OT OTBETA OIIHOKH. BCE 3a/1aHUs BCE 33/1aHus, B | 00beMe, HO HEI04eTaMH,
HO HE B TIOJIHOM HEKOTOPBIE C BBITIOJTHEHBI o6beme Oe3
MOJIHOM 00bEME, HO HEJ0YeTaMU. BCe 3amaHus B | HEAOYCTOB
obObeme. HEKOTOpBIE C MOJIHOM
HEIOYETaMH. o0OBeMe.
OtcytcTBHE IIpu pemwennn | Umeercs IIponemonctp | Ilpomemonctpu | Ilponemoncrp | IlpogemoncTp
BIIaJ€HUS CTaHJApPTHBIX | MHHUMAQJIBHBI | MPOBAHBI POBaHEI HpPOBaHbI HpOBaH
MaTepUalIoM. 3a/1a4 He 51 6azoBble 0a3oBbIe HaBBbIKU TBOPUYECKUH
HeBo3moxHOC | IpofeMOHCTP HaBBIKH HaBBIKH MIOJXOM K
Tb OLICHUTh HUPOBaHBI Habop IIpH PpEIICHUN | pereHuro
Happiin HajM4ue 6a30BbIe HaBBIKOB IS IIPU PELIEHUN | TPH PEIIeHUN HECTaHAApTH HECTAHIAPTH
HABBIKOB HABBIKH. penreHus CTaHIApTHBIX | CTaHIApPTHBIX BIX 337124 0€3 | pix 3a;au
BCIIe/ICTBUE CTaHIApTHBIX | 3a7ad C 3amad Oe3 OLIMOOK U
OTKa3a Wmemn mecto | 3amad ¢ HEKOTOPBIMH OLIMOOK 1 HEJJ04ETOB.
oGyuatomeroc | TPyObIc HEKOTOPBIMU HEJ04YeTaMH HEJI0UETOB.
S OT OTBETA OLINOKH. He0YeTaMHu




IIkaja oueHKH NpH MPOMEKYTOYHOM aTTeCTALMHU

Onenka YpoBeHb NOATOTOBKH
NMPEeBOCXOHO Bce xommereHIuu (4acTH KOMIIETCHIIMM), Ha (OPMHUPOBAHHE KOTOPBIX
HampaBlieHa JWCIHUIUIMHA, C(QOpPMHPOBaHBEI Ha YypOBHE HE HUXKE
«IPEBOCXOTHO», MPOACMOHCTPUPOBAHBI 3HAHUS, YMCHUs, BIAJCHUS IO
COOTBETCTBYIOIINM KOMIIETEHIMSIM Ha YPOBHE, BBIIIE TPEAYCMOTPEHHOTO
IporpaMMon
OTJIMYHO Bce xommereHIuu (4acTH KOMIIETCHIIMM), Ha (OPMHUPOBAHHE KOTOPBIX

HampaBlieHa JUCIMIDIMHA, C(QOPMUPOBaHBI Ha YpPOBHE HE HIDKE

«OTJIMYHO», TPU ITOM XOTsA OBl OJlHA KOMIETCHIUs cHOopMHUpOBaHA Ha
YPOBHE «OTIHUHO»

OYeHb XOPOLIO

Bce xommereHumu (4acTH KOMIIETEHLMi), HA (HOPMHPOBAHUE KOTOPHIX
HampaBlieHa IUCHMIUIMHA, C(HOPMHPOBAaHBl Ha YPOBHE HE HUKE «OUYCHb
XOpOLIO», TPH 3TOM XOTs OBl OJHAa KOMIICTEHHUS c(opMHpoBaHA Ha
YPOBHE « OUYEHB XOPOILIO»

3a4YTECHO =
XOpOIIo Bce xommereHIuu (4acTH KOMIIETCHIIMM), Ha (OPMHUPOBAHHE KOTOPBIX
HampaBjieHa JWCHUIUIMHA, C()OPMHPOBaHBI Ha YypPOBHE HE HIKE
«XOpOIIIO», MPH 3TOM XOTs OBl OJHA KOMIIETCHIUS C(HOPMUpPOBAHA Ha
YPOBHE «XOPOIIIO>»
Y0BJIETBOPHUTEJI Bce xommereHuu (4acTd KOMITETCHIMI), HA (POPMHUPOBAHME KOTOPBIX
BHO HampaBlieHa JUCIHIUINHA, C(QOPMHPOBaHBEI Ha YypOBHE HE HUXKE
«YIOBIICTBOPUTEIIEHO», TIPH OTOM XOTS OBl OJHA KOMIICTCHIIHS
chopMupOBaHa Ha YPOBHE «YAOBICTBOPUTEIHHO»
HeyaoBJeTBOpUT | XoTs  Obl  ogHa  KoMmmeTeHmus  c(HOpMUpPOBaHa Ha  YPOBHE
€JIbHO «HEYIOBIICTBOPUTEIIBHO», HU OJHA W3 KOMIICTCHIIMH HE CPopMHpOBaHA
HE 3a4TeHd Ha YPOBHE «ILTOXO»
IJIOXO0 XoTs Obl 01Ha KOMIETEHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»

[[Ixana oreHUBaHUs OTYETOB 110 JJabopaTtopHbIM padotam (ITK-13)
IIpumeuanue:
OTuyeTsl 3a IMPOMYIICHHBIC U HC OTpa6OTaHHBIC CTYACHTOM ﬂa6opaToprIe pa6OTH K IIPOBEPKE HC

nomyckatotest. K oTpaboTkaM JOMycKaloTCs CTYIACHTHI, JOMYCTUBIINE MTPOMYCK M0 YBAXKUTEIbHOM
MPUYMHE U MPEICTABUBIINE COOTBETCTBYIONIMI TOKYMEHT npenoaaBarento 1 B OYBP IBBM.

3auTreHo

OtueTsl 0pOpPMIIEHBI COTIACHO TPeOOBaHUIM 1.4, CIaHBl HAa MPOBEPKY
HE TMIO3/IHEE, Ye€M B JCHb IIOCJICAHEr0 JabopaTOPHOTO 3aHATHS B
cemecTpe.
Buecensl
(BO3MOIKHO Ha ITOCIICTHEM 3aHATHH ).

BCC MHCIIPABJIICHHUA COIJIaCHO 3aMCYaHMUAM IMIPEogaBaTelIsa

He 3auteno

OTtyeTsl 0OpMIICHBI HE TIO TPEOOBAHUSAM JTMOO HE TOATOTOBJICHBI U HE
C/IaHbI B IEHb MOCIIEAHETO Ta00OPATOPHOTO 3aHATHS B CEMECTPE.
He ucnipaBnens! ommoOKy, He TpopabOoTaHbl 3aMEYaHHs ITPETT01aBaTellsl.

[[Ixkana oreHWBaHMS KOHTPOJIBHOW PAaOOTHI, YCTHBIX OTBETOB NpPH OmNpoce (B TOM YHCIE -
pelIeHUs pacueTHBIX 3ajau), KOJUIOKBHYMa!

Kputepuu 1
OLICHUBaHUS

I1J1I0XO0

2 3 4 5

HCYIOBIJI. YAOBJIL. Xopouo OTJIMYHO




% TIpaBUIIBHO
BBITTOJTHEHHBIX

Menee 50-60 % 61-75 % 76-90 % 91-100 %

3aaHAN
KOHTPOJIbHOU
paboTHI
XapakTepucTrka He 3naer, | ®parmenrap | HemonHoe 3Hanuwe, 1 | 3HaHwe u ymMmeHue | 3HaHUE u
3HAHWWA ¥ YMEHUH | HE yMeeT HbIC 3HaHWS, | TpyOas WM HECKOJBKO | C  HEOOJBIIMMH | YMECHHE
P OTBETE HA yMeHWUS, HEOOJBIINX OIMOOK, B | Mpobermamw, MMOJTHOE u
KOJUIOKBHYME, MHOTO [ENIOM YCIENIHOE, HO HE | MaJlo  OIIUOOK, | yCTOWYHUBOE,
YCTHOM OTIpocCe, rpyOBIX CHCTEMaTHYECKOE YCIICIIHOE, HO HE | CHCTEMAaTH4e
peleHnn 3ajad, OIIHOOK. yMeHHe, TpeOyromee | MOJTHOCTHIO cKoe,
BBITIOJTHEHUH MOMOIIH MPETOAABATENSA. | CAMOCTOSTEIBHO | YCICIIHOE,
MPAKTHICCKHIX e CaMOCTOSITEN
3aJaHuHA bHOE

IIIxana oneHUBaHUsI OTBETA HA DK3aMEHE

[IpomexyTouHas aTTecTalus MO TUCIUIUIMHE MPOBOIUTCS B (OpME dK3aMeHa B YCTHOM

dbopwme.

Onenka

YpoBeHb NOATOTOBKH

IIpeBocxonHO

Bricokuil ypoBeHb MOATOTOBKH, O€3ylpevyHoe BlIaJIeHHE TEOPETHUECKUM
MaTepUaoM, CTYACHT IEMOHCTPUPYET TBOPUECKUHN IOXOJ K PELICHUIO
HeCTaHAAPTHBIX cuTyanuid. CTyIeHT Jajd MOJHBIN U pa3BepHYTHIA OTBET
HAa BCE TCOPETHYECKHE BOIPOCH OWiieTa, TMPaBUIBHO  PEIINIT
NpeIIOKEHHYI0  3a/Jady, [MOATBEpXkJas TEM CaMblM  BIIAJICHHE
TeopeTudeckuM  MarepuanoMm. CTyAeHT akTUBHO pabotanm Ha
1a00paTOPHBIX 3aHATUSAX, YEMY MOJTBEP)KIECHUEM SIBIISIETCS BBICOKHI
cpemHuil 6ay1 3a TEKYIIYI YCIEBAaeMOCTh M OIEHKH 32 KOHTPOJIbHBIC
paboThI*.

O1ianyao

Bbicoknii  ypoBEHb MOATOTOBKM C HE3HAYUTEIHHBIMH OLIHOKaMHU.
CryneHT Jan MOJHBIA M pa3BEpHYTHIM OTBET HA BCE TEOPETHUECKUE
BOTIPOCHI  OwWiera, TPaBWIBHO pENIMI  TIPEJIOKEHHYIO — 3a1ady,
nNoATBCPIXKAasA TEM CaMbIM BJIAaACHHUC TCOPCTUYCCKUM MATCPpHUATIOM.
CTyneHT akTHBHO paboTai Ha TaOOPaTOPHBIX 3aHSATHIX, UMEET BHICOKHE
cpemHuil 6ay1 3a TEKYIIYI YCIEBAeMOCTh M OIEHKH 32 KOHTPOJIbHBIC
paboTHI.

OueHb XOpOIIo

Xopomast mnoaroroBka. CTyaeHT Jan MOJHBIA OTBET Ha BCE
TEOPETUYECKHE BOMPOCHl OujieTa M MPaBUIBHO peIni 3afady, HO
JOMYCTHJI  HeOONbIIMEe HETOYHOCTH B  ONPENACICHUSAX  IOHATHUH,
mporieccoB W T.m.. CTyIeHT aKTHBHO paboTaJl Ha JabOpaTOPHBIX
3aHATHUSAX, UMEET BBICOKHE CPEAHMH Oayll 3a TEKYIIYIO yCIIEBA€MOCTh U
OLIEHKH 32 KOHTPOJIbHBIE Pa0OTHI.

Xopomuio

B menom xopomias NOATOTOBKAa € 3aMETHBIMH OIIMOKAMM  HIIH
Henoyetamu. CTyZIEHT fJaln OTBET HAa BCE TEOPETUYECKUE BOIMPOCHI
Ounera, HO JOMYCTUJI HETOYHOCTH B OIPEIENICHUSX MMOHITUH, IPOLIECCOB
U T.I. 3aJa4ya penieHa BepHo, HO OOBSICHEHU JaHbl HemoyiHbIe. VimeroTest
omMOKM TpPU OTBETaX Ha JOMOJHHUTEIbHBIE U YTOUYHSIOIIWE BOIPOCHI
sk3ameHaTopa. CTyaeHT paboTtan Ha J1abOpaTOPHBIX 3aHATHIX, UMEET
XOpOIIME CpenHU Oaml 3a TEeKYyUIYI0 YCIEeBaeMOCTb M OLEHKU 3a
KOHTPOJIbHBIE paOOTHI.




Y 10BIIETBOPUTENBHO MurHUMaIBHO JOCTATOYHBIM YPOBEHb MNOArOTOBKM. CTyAEHT IoKa3ai

MUHUMAaIbHBIN YPOBCHBb TCOPCTUICCKUX 3HaHHﬁ, CAciiajl CYmCCTBCHHLIC
OmMOKH MPH OTBETE Ha SK3aMEHAI[MOHHBIA BOIMPOC, HO MPHU OTBETaX Ha
HABOJSIINE BOIPOCHI, CMOT IPAaBUJIBHO COPUEHTHPOBATHCS M B OOIIMX
YepTax JaTh NPaBUJIBHBIA OTBET. 3a/1a4a pelieHa ¢ OMHOKaMU WK HE JI0
KOHIIA. CTy,Z[GHT Imocemaln na60paT0prle 3aHATUA, HO HUMECT HU3KHUC
cpemHH 0ayul 3a TEKYIIyI0 YCIIEBaeMOCTh M OIEHKH 32 KOHTPOJIBHBIC
paboTHI.

HeynosnerBoputensao | [loaroroBka HemocraTouyHass M TpeOyeT MONOIHUTEIBHOTO H3YyYCHHUs

Mmatepuania. CTyAEHT Jaj OmHMOOYHBIE OTBETHI, KAK HA TEOPETHYECKUE
BONIPOCHI OWIIeTa, TaK M HA HABOMSINKE W JOIMOJHUTEIHHBIE BOIPOCHI
sK3aMeHaTopa. 3aada perieHa HeBepHo, 00bsICHEHUs He AaHbl. CTyIeHT
moceman JiabopaTopHbIe 3aHATHS, HO MMEET OYCHb HU3KHE CpPeIHUI
0aJu1 32 TEKYIIYI0 YCIIEBAEMOCTh U OLIEHKH 32 KOHTPOJIbHBIC PAOOTHI.

ITmoxo

CryzaeHT oTKa3ajcs OTBEYATh Ha YK3aMEHAIIMOHHBINA OUJIET.

*uHdopMalKs MPeI0CTaBIAETCs IpenoaaBaTeseM, BeAyIIUM Ja00paTopHbIe 3aHATHS.

Odopmienne pe3ynbTaToB Ja00paTOPHBIX PAOOT MPOBOAMUTCS B BHJIE OTYETA.

5.2. TunoBble KOHTPOJIbHBIE 3aJaHHs I UHbIE MAaTEPHAJIbI, HEO0OX0IUMbIEe
JJIS1 OLIEHKHU Pe3yJIbTATOB 00y4eHHUsI.

5.2.1 KoHTpoJ/bHBIE BONPOCHI
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IlepeyeHb IK3aMeHAITHOHHBIX BONIPOCOB, ONpeaeasIuX ¢cGopMIUPOBAHHOCTH
rkomnerennuu OIIK-1

IIpenmer ananutuueckoil xumuu. CTpyKTypa aHAIUTUYECKOM XMMHUHU (KayeCTBEHHBIH U
KOJIMYECTBEHHBIN aHaIN3, KJacCU(UKAIMs BHIOB aHAIW3a MO0 00bEeMY WJIM Macce MpoOHI,
0 TPUPOJIe OOHAPYKUBAEMBIX WIIH OMPEEISIEMBIX YaCTHIl, IPYrue BUABI KIacCUPUKAIUN
ananu3a). Knaccudukaius MeTo0B aHan3a (KIacCHUeCKue, MHCTPYMEHTAIbHBIE).

Oranbel XUMHYECKOTOo aHanu3a. [locraHoBka 3amaud, BHIOOp METO/AAa M CXEMbl aHajIu3a.
OT160p npoOkI, MOATOTOBKA MPOOKI K aHaMN3y. M3MepeHne aHaTuTHIeCKOro CUTHAIA.
O6paboTka pe3yabTaToB u3MepeHuit. CriocoOs! onpeaesieHuss KOHIIEHTPAI[UU BEIIeCTBa 10
BEJIMYMHE aHATUTHYECKOTO CUTHaja (METOJ IpaJlyHpOBOYHOTO rpaduka, METO J0O0ABOK,
KOCBEHHEIC METO/IBI).

EnuHAnBI KOMMYecTBa BEUIECTBA U CIIOCOOBI BBIPAXKEHUS KOHIICHTpAIMK (MaccoBas O,
MPOLICHTHAs! KOHLEHTpALUs, TUTP, TUTP BEIIECTBA 110 BEIIECTBY, MOJISIPHAs KOHLIEHTPALIMS,
MOJIIpHAs KOHIIGHTpAlUs JKBUBAJIEHTAa). OKBHUBAJIEHT, (HaKTOp HKBHUBAJICHTHOCTH.
[lepecuet ogHOrO crioco6a BeIpakeHUs KOHIIEHTPALMU PACTBOPA B APYTOM.

[TorpemnocTr xuMudeckoro ananusa. CryuyaiiHble, CHUCTEeMaTHYeCKHe U TpyObie
norpemHocTy. VX nmpuuuHsl. Bocmpon3BoauMoCTh, CXOAUMOCTh U IPABUIIBHOCTh aHAJINA3A.
[TpoBepka mMpaBUIBLHOCTH pPE3yNbTAaTOB aHanm3a. Kputepuit OTOpakoOBKH pe3yNbTaTOB
ananu3a. [IpencraBieHnne pe3yapTaToB XMMUYECKOTO aHAIN3a B UHTEPBAJIbHOM BapUaHTE.
Teopus »snexktponuTuueckod nucconuanuu. Juccoumamnusi 3nekTpoauToB. CreneHb
nuccormanuu. KoncranTta aucconuanuu. 3akoH pa3zoasieHus OcTBaiba.

BnusiHue 351eKTpOCTaTUYECKUX B3aUMOJICHCTBUI Ha paBHOBECHE. AKTHUBHOCTH HOHOB,
KOd(ppUIMEeHT aKTHMBHOCTH, WOHHAas cwia pacTBopa. Teopus JleOas-XroKkes.
[IpenensHblii W pacmmpeHHbli 3akoH [leOas-Xrokkens. Bydepusie pacTBopbl 001Iei
MOHHOM CHJIBI.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

DnekTponuTHUecKas nucconuanus Bojasl. MlonHoe npousBeneHue Boabl. PaBHOBecHe H u
OH’ B BoanbIx pacTBopax. [lokazaTens KOHLEHTpauu HOHOB Bogopoaa pH u moka3zaresnb
KOHLeHTpauuu ruapokcua-uoHos pOH. Pacuer pH B BOOHBIX pacTBOopax CHJIBHBIX U
ca0ObIX KUCIIOT U OCHOBaHUH ((hOPMYIIBI C BEIBOJOM).

Bydepusie pactBopsl. CymHocts OydepHoro aeiictusi. bydpepnas émkocts. Pacuer pH
O0ydepHbIX pacTBOpoB. YpaBHeHHE [ eHepcona.

PaBHOBecusi B pacTtBopax rujponusyromumxcs cosneil. Yetsipe Tumna coseil. Pacuer pH BoanbIix
pacTBOpax THIPOIU3YIOLIUXCS CoJici ((hOPMYJIbI C BHIBOJIOM).

OKHCIUTETHHO-BOCCTAHOBUTENBHEIE peakiuu. WX TMNpUMEHEHWE B aHATUTHYSCKON XUMHH.
[Ipomeccyl okuciaeHUs W BoccTaHOBIEHUS. OKUCIMTENH W BOCCTaHOBUTENU. OKUCIHTEIHHO-
BOCCTAHOBUTENbHBIC  TAapbl.  YPaBHUBaHUEC  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIHid
AJNIEKTPOHHO-UOHHBIM METO/IOM (METOJIOM TTOJTYPEaKIIUH).

VYpaeaenne Hepucra. CranmapTHble TOTEHIMANbl. HarpaBieHWe NpPOTEKAHUS OKUCIUTEILHO-
BOCCTAaHOBUTEIBHBIX peakiMid. YCIOBHbIC MOTCHIMABI. BiHsIHUE KHUCIOTHOCTH Ha HalpaBlicHHE
OKHCJIMTEIbHO-BOCCTAHOBHUTENBHBIX peakiii. CBsS3b KOHCTAHTHI PABHOBECHS W CTaHIAAPTHBIX
MOTEHIIUAIOB OKUCIUTEIILHO-BOCCTAHOBUTEILHBIX TIap.

PaBHOBecus B reTeporeHHON cucreMe. [ereporeHHbie cucTeMmbl. KOHIGHTpUpOBaHHBIE U
pasbaBIeHHBIC pacTBOPHI. HackIlieHHbIC W HEHACHIIIIEHHbBIC PACTBOPHI. PaBHOBECHS B HACHIIICHHBIX
pacTBOpax TPYJHOPAaCTBOPHMEIX 3JEKTpOJNMTOB. [Ipow3BencHue pacTBOpUMOCTH. Pacuer
PaCTBOPUMOCTH TPYJHOPACTBOPHUMEIX 3JIEKTPOJIMTOB B BOjAE. BiusHHE OJHOMMEHHBIX HOHOB,
nHAU(GGHEPEHTHBIX 3JICKTPOIUTOB, KUCIIOTHOCTH HA PACTBOPUMOCTD TPYIHOPACTBOPHUMBIX COJICH.
Ocanxu n ux cBoricTBa. [Ipow3BeneHne pacCTBOPUMOCTH. Y CIIOBUS 00pa3oBaHus ocanka. dakTopsl,
BIUSIONINE HAa PacTBOPUMOCTH OCAJKOB: TeMIIepaTypa, MOHHAS CHJIA, JACHCTBUE OJIHOMMEHHOTO
WOHA.

3agaun W BBIOOp MeTonma OOHApPYXKEHWUS U WACHTU(DHUKAIIMA XUMHUYECKUX COCTUHCHUH.
Wnentudukanms aToMOB, HOHOB U BEIIECTB.

[MpuHIHUIET XpoMaTOrpagUUEecKUX METOJO0B KaYeCTBEHHOTO aHam3a. [IpuMepbl MpakTHYECKOTro
MPUMEHEHHUS] METOJIOB OOHAPYKEHUS B MEIUKO-OMOIIOTHIECKUX UCCIIEIOBAHUSX.

CyIHOCTh TPaBUMETPUYECKOTO aHAIM3a, MPEUMYIIeCTBa M HemocTatku meroaa. OOmias cxema
onpeaencHuid. [IpuMepsl MPaKTUIECKOTO MPUMEHEHHSI TPaBUMETPUYECKOTO METO/Ia aHAJIH3a.
Mertoabl THTpUMeTpHUYecKoTo aHanu3a. Kimaccudukanus. TpeboBaHus, MPebsIBISIEMbIC K PEAKIH
B TUTPUMETpPHYCCKOM aHanm3e. [lepBUYHBIC cTaHIApThl, TpeOoBaHHA K HHUM. OHUKcaHAIBI.
Bropuunele  cTaHgapThl. Buasl  kpuBbIX  TUTpoBaHHs. CKayok  TUTpoBaHuWs.  Touka
SKBUBAJICHTHOCTH M KOHEYHASI TOYKA TUTPOBAHHUSI.

[MpuHIMIEL 1 00J1ACTh TPUMEHEHHS KUCIIOTHO-OCHOBHBIX MHJMKATOPOB B aHamu3e. [Ipumepsr.
OKHCIUTETHHO-BOCCTAHOBUTEIBHOE THUTPOBaHUE. METOJBI OKUCIIUTEIEHO-BOCCTAHOBUTEIILHOTO
TUTpOBaHUs (TIEpMaHTaHATOMETPHUS, HOJOMETPUS U HOUMETpHs, OuxpomaToMeTpus). [lepBudnbie
W BTOPUYHBIC CTaHIAPThl. MHIUKATOPEI.

OcanurenpHoe TUTpOoBaHUe. CriocoObl 00HAPYKEHUS KOHEYHOW TOYKW THTPOBAHUS; UHIUKATOPHI.
[orpemnoctu TuTpoBanus. [IpuMepbl MPaKTHYECKOTO TPUMEHEHYSL.

Kommnekcomerpuueckoe — THTpoBaHue.  Vcronb3oBaHWE  aMHUHONMOJIMKAPOOHOBBIX — KHUCIIOT
(KOMIUJIGKCOHOB) B KOMIUICKCOHOMETPHH. METAIDIOXPOMHBIE HMHIWKATOPBI M TpPeOOBaHWUSA,
MpebsBIsIeMble K HUM. [I[puMephl MpakTHYeCKOTO TPUMCHEHHSL.

OCHOBHBIE METOABI pa3/iCJICHUSI W KOHIICHTPUPOBAHUS, WX pOJIb B XUMHUYECKOM aHAIH3E.
CoueTaHue METOJNIOB pa3jeiicHUs U KOHIECHTPHPOBAHUS C METOJAMH OTPEJCICHUs; THOPUIHBIC
METO/IbI.

OCHOBHEBIEC CTaJIMA XUMUYECKOTO aHanu3a. BeIOOp MeToa aHaM3a U COCTABJICHUE CXEM aHAJM3a.
OCHOBHBIC METPOJIOTHYECKHE IMOHATHS M TPEACTABICHUS. AHATUTHYCCKUH CHTHAN W ITOMEXH.
CriocoObI omipeienieHust CoIep KaHusI 10 JJAHHBIM aHATUTHYECKUX U3MEPCHHH.

OCHOBHBIC XapaKTEPUCTHKH METOJIa U METOJUKH aHaIN3a: MPaBIILHOCTh U CXOJAUMOCTb, MIPEIET
OOHapyXCHUs, HWKHSS U BEPXHSISI TPAHUIIBI OTIPENIEIIIEMBIX COJICPKaHUI.

Kimaccudukamms morpemHocTedt  aHamm3a. CrHocoObl  OIEHKH  TPABIJIBHOCTH — aHANN3a:
WCTIONIb30BAaHUE CTAHJAPTHBIX O00pasIoB, METOZ JJ00aBOK, METOJ BapbUPOBaHUS HAaBECOK,
COTIOCTABIICHUE C JPYTUMHU METO/IaMHU.

Cratuctrueckass o06paboTka pe3ysnbTaToB m3MepeHuil. CrocoOBl TOBBIMIECHUS CXOAMMOCTH H
MPaBUIBHOCTH aHATN3A.
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28. [Ipuaunel ¥ KiaccuUKaAIUSA CIIEKTPOCKOMMISCKAX METONOB aHalW3a II0 HCIOJIB3YEeMOMY
CIIEKTPY DJECKTPOMATHUTHOTO M3TyUCHUSI.

29. ATOMHO-a0COpPOITMOHHBIA U aTOMHO-3MUCCUOHHBIM METOJbI aHanu3a. [[pHHIUIBI, BO3MOXKHOCTH
npuMeHeHus. [lpumepbl NOpakTUYECKOTO TMPUMEHEHHUS AaTOMHO-MHUCCHUOHHOTO M aTOMHO-
a0COPOITMOHHOTO METOIOB.

30. Crioco0bI ompeieIeHus KOHIICHTPAITNH BEIIECTB. AHAIN3 MHOTOKOMITOHEHTHBIX CHCTEM.

31. [MpuHIUITEL 1 KITACCUPUKAIMS TEKTPOXUMUYSCKUX METO/IOB aHaIu3a. MHINKaTOPHBIN JIEKTPOJ U
3eKTpoJ cpaBHeHus. [lotenimomerpus. Monomerpus.

32. [TpuHIUTIEI KOHITYKTOMETPUUSCKIX METOJIOB aHAIM3a. JIEKTPOIPOBOIHOCTh pacTBOPOB "
MPUHIIUIEI KOHAYKTOMETPUIECKOTO THTPOBAHUS.

33. Xpomarorpaduueckue METOIBl aHANIM3a, UX Kiaccudukanus. KaueCTBEHHBIN M KOJUYECTBEHHBIN

xpomartorpahpuieckuii aHaIu3.

5.2.2. TunoBble TeCTOBbIE 3aaHUA IS OlleHKU chopMmupoBanHOocTH kKomneTeHun OITK-1
1. PacnosoxuTe B TPaBUIBHOM IOCIENIOBATEILHOCTH ATallbl MPOBEACHUS XHWMHUYECKOTO
aHajan3a
a) U3MepeHNe aHATUTHIECKOTO CUTHAIA
0) IOATrOTOBKA MPOOBI K aHAIN3Y
B) 0TOOp MPOOBI
T') BEIYHCIICHUE KOHIICHTPAIINH U €€ MOTPEITHOCTH
2. MuHuMmanbHas KOHUEHTpauus (WJIM Macca) BELIECTBA, MPH KOTOPOW €ro MOKHO
O0OHaApPYXUTH NMPH BHIOPAHHBIX YCIOBUSX, ITO:
a) mpeenpHoe pa30aBIeHNE
0) mpezaen oOHapyKEHUS
B) OTKPBIBAEMbII MUHUMYM
I') MEHAMAaJIbHOC 3HAUCHHEC

5.2.3. TunoBble 3aaanus/3a1auu 151 olleHKU chopMmupoBanHocTH komneteHnuun OIIK-1:

Bapuanrt 1.
1. lonummuTe 1 ypaBHSANUTE CIASAYIOMINE XUMUUYECKUE PEAKIIUH, UCTIOJIb3Ys JIEK-TPOHHO-UOHHBIN
METO/I (METO MOJIYPEAKIUHN ):

KMI]O4 + Na2C204 + HZSO4 — MIIOQ + COZ + ...

KMnO,; + K;SnO, + KOH - K)oMnOy4 + ...

MH(NO3)2 + Pb304 + HNOj5 - Pb(NO3)2 + HMnO, +H,0
2. Brerancnute 3 QeKTUBHYIO KOHCTAHTY PAaBHOBECHS OKHCIUTEIBHO-BOCCTAHOBU-TEIHHOM
peaxkuuu npu pH 1:

ClO; + Mn** + H" - Cl, + MnO, + H,0.
3. PacchTalf{Te pacTBopuMOCTb Okcanara cepedpa Ag,C,0O4 B Bozie, €CIIM U3BECTHO, UTO
I1P=3.5-10""".

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnievyeHHe TN C UM ILTUHBI

a) OCHOBHAsl JINTEpATypa:

1. Bacunwses B.Il. Ananmutnyeckas xumua. Kuaura 1. Turpumerpuueckue u

rpaBuUMeTpUUecKue MeTo bl aHam3a. Cepusi «Boiciiee oOpa3oBanue». M.: JIpoda, 2009. 368 c.

(58 ax3emmusipoB B Oubmorexke HHI'Y).

2. Bacunrses B.I1. Ananutuueckas xumud. Kaura 2. Ousuko-xuMuuecKue METOAbI aHAIN3a
Metonsl aHanmuza. Cepus «Bpicmee oOpazoBanue». M.: [Jpoda, 2009. 384 c. (42
sKk3eMIusipa B 6udanorexke HHI'Y).
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0) MONOJIHUTENbHAS IUTEpATypa:

1. KpeuioB B.A., Ceprees I''M., Emumamesa E.B. BBemenue B xpomatorpaduueckue
MeToabl aHanu3a. MoHHBIE 0OOMEH M MOHHas Xxpomartorpadus. Y4eOHO-METOIUYECKOe
nocobue. Hmwxuuit Hosropoa: Hmkeropoackuii rocynusepcuret, 2011. 40 c. Pexum
noctyna: http://www.unn.ru/books/met_files/Krylov1.pdf.

2. AHanuTHueckas XuMHs: y4eOHUK Juist ccy3oB./I'myb6oko 0. M., T'omoBaueBa B. A.,
Edumona 10. A., [u np.]. - M.: Akagemust, 2012. - 317 c. (15 sx3eMIuIsIpoB B OMOIHOTEKE
HHI'Y).

B) UHTEpHET-pecypchl:

1. E.H. JlopoxoBa, I'.B. IIpoxopoBa 3amaun ¥ BOMNPOCHI MO AHATUTUYECKOW XUMHUH. M.:
Mup, 2011. 267 c. [DnexTpoHHbI# pecypc]:

http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf

2. [lanosanoBa E.H., IluporoB A.B. Xpomarorpadpuyeckue MeETOIbl aHAIM3A.
Meroandeckoe mocodwue s crenuaibHoro kypca. MI'Y, 2007. [DnekTpoHHBIH pecypc]:

http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

3. l'apmam A.B., Copoknna M.H. MeTponoruyeckue OCHOBBI aHAJUTUYECKON XHUMHUU
[DnexTpoHHBIH pecypc]:

http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf,

www.students.chemport.ru/materials/md/chemmert.pdf

CaliT Hay4yHOro coBeTa Nno aHanMTU4Yeckon xummum PAH: http://www.rusanalytchem.orga)

6. MartepuajbHO-TEXHHYECKOE o0ecriedeHne TUCHUTIIHHBI (MOTYJIs)

Y4eOHble ayauTOpUU JUIsl MPOBENEHUS 3aHATHH JIEKIMOHHOTO W CEMHHApPCKOTO THIIA,
TPYNNOBBIX M WHAMBUAYAJIbHBIX KOHCYNbTALUN, TEKYIIErO0 KOHTPOJS U MPOMEXYTOUHON
aTTeCTallud, TOMELICHHUSA JJs XpaHCHHS M NPOPHIAKTUYECKOTO OOCITYy)XMBaHUS Y4eOHOTO
000py/I0BaHusl, YKOMITJIEKTOBAHBI CIIEUATU3UPOBAHHON MEOENbIO M TEXHUUYECKUMHU CPEICTBAMU
o0y4yeHHs (IEMOHCTPALIMOHHOE 000pYIOBaHHE — MPOEKTOp, HOYTOYK, 3kpaH). [lomemienus s
CaMOCTOSITEIbHOW ~ pabOThl  OOYYalOIIWXCs, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M 00ecleyeHneM JOCTyIa B 3JIEKTPOHHYIO
nH()OPMaAITMOHHO-00PA30BATEIBHYIO CPETy OPTaHU3AIIUH.

VY4ueOHble ayIUTOPUU Ul MPOBEACHUS 3aHATHN JEKIIMOHHOTO U CEMHHApPCKOTO THIIA,
TPYNNOBBIX M HWHAMBUAYAJIbHBIX KOHCYNbTALUN, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHON
aTTeCTalluy, TMOMEIICHUS JUIsl XpaHeHUs M NPOPHIAKTHYECKOTO OOCITy)XKHBaHUS Yy4eOHOTO
o0opynoBaHus, YKOMILUIEKTOBaHbl ~ CIIEHUATM3UPOBAHHON MeOeNbl0 M  TEXHUYECKHUMHU
cpeacTBaMu OOy4yeHHs (IEMOHCTpPAllMOHHOE OOOPYAOBAaHUE — MPOEKTOP, HOYTOYK, JKpaH).
[TomermeHust st CaMOCTOSITEIBHOM paOOThl O0Yy4YaIOIIMXCS, OCHAIIEHHBIE KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKITIOUYCHUS K ceTu «VHTepHeT» m oOecredeHueM JocTyrna B
3EKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3alUu.

Jlns mpoBeneHUs J1abOpaTOpHBIX pabOT MO AHATUTHYECKOW XHMHUU XMMHYECKHN
dakynpTeT U Kadeapa aHATUTUYECKOW XUMHUHU pPAcIoyiaraloT jJabopaTopusiMH, OCHAIIEHHBIMU
NOCYJIOM, peakTUBaMH M 000pyIOBaHMEM, HEOOXOAMMBIMH JJISi MPOBEJCHHUS KaueCTBEHHOTO U
KOJIMYECTBEHHOTO aHanm3a. Jlaboparopusi PU3NKO-XUMHUUYECKHX METOIOB aHajau3a 000pyIoBaHa
ra3oBeiM  xpomarorpagom Xpomoc-1000, crexkrpoporomerpamu KDK-2, pH-merpamu,
HOHOMETPOM YHHBEpCAIbHBIM 7B-74 u nmpyrum mabopaTopHbiM oOopynoBaHueM. s uTeHUs
JeKIMA W TPOBENCHHUS NPAKTUYECKUX 3aHATUH YHUBEPCHUTET pACHoOJaraeT HeoOXOAUMbIM
ayIUTOPHBIM (POHIOM.

[Iporpamma coctasieHa B cooTBeTcTBUH ¢ TpeboBanusmu OC HHI'Y
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