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1. Ilean u 3a7a4M 0CBOEHUS JUCIHUTIIMHBI

1.1 Heap aucuMnjJanHbI

Henpto wn3ydenuss kypca “MeTonbl M CpeACTBA U3MEPEHUM U KOHTPOJIA~ SIBIISETCA
(dhopMUpOBaHHE Yy CTYJEHTOB COBPEMEHHBIX MPEACTABICHUNW O METOJaX HCHIBITAaHUH MPOAYKIIUH,

BCIHICCTB U MAaTCPUAJIOB AJIsI OLICHKKU COOTBCTCTBUA YCTAHOBJICHHBIM Tpe6OBaHI/I$IM.

1.2. 3apauy AU COUNINHBI
- (hopMupOBaHKE y CTYIEHTOB CUCTEMHOIO MPEICTABICHUS O CPEICTBAX U3MEPEHUI U KOHTPOIIS U
0 METOJIOJIOTHH UX UCIIOJIb30BAHMS B 00ECTICUCHIH Ka4eCTBA IPOAYKIIHH;
- W3yYeHHE U OCBOCHHE HA NPAKTHKE COBPEMEHHOTO TapKa H3MEPUTEIBHBIX MPUOOPOB H

KOHTPOJIBHOTO 000py/IOBaHUS.

1.3 Mecrto nucuuniannbl (MoayJsi) B ctpykrype OOII BO
JucuuminHa «MeToJbl U CpelicTBa U3MEPEHUH M KOHTPOJIS» OTHOCUTCS K 00s3aTebHOM

yacTu yyeOHoro miana. s ee u3ydeHus CTyJeHT JOJDKEH 3HaTh (PM3NYECKUE BEIMYUHBI U €IMHUIIBI
UX H3MEpPEHUs, OCHOBBI MAaT€MAaTUYECKOW CTAaTUCTUKHM, YMETh AaHAJIU3UPOBATH MaTEMaTHYECKUE
3aBUCUMOCTH, TIOJb30BATHCA KOMIIBIOTEPHBIMU IpOrpaMMaMM JUIsl pacyeToB U 0OpabOTKH
JKCIIEPUMEHTAIBHBIX JAaHHBIX. JIUCIUIUIMHA JIOTHYECKU CBsi3aHa C AucuuIuiMHamu «Dusnueckue
OCHOBBI U3MEPEHUI U ITAIOHBI», «OCHOBBI aHAIN3a U AHAITUTUYECKOIO KOHTPOJIS», «AHAIUTHYECKAS]
XUMUSD.

1.4 IlepedyeHb NJIAHMPYEMbIX Pe3yJbTATOB O0Oy4eHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU pPe3y/1bTaTaMH OCBOCHHsS 00pa30BaTe/IbHON NPOrpaMMblI
B npouecce uzydeHus JUCUMILIUHBL “MeTobl U CPEACTBA U3MEPEHUN U KOHTPOJIA™ Y

CTYIEHTOB (DOPMHPYIOTCS CIEAYIONUE MPOPECCHOHATBHBIC KOMIIETCHIIHHN:

Kon 1 HanmMeHOBaHHE HHANKATOPA Pe3ynpraThl 00y4eHHs O TUCIUITIIHHE
JOCTHKEHHS KOMITETCHLIUH
IIK-6 CriocobeH O0OOCHOBBIBATH BBIOOD METOIMK, CPEICTB HM3MEPEHWH W MCIBITAaHUN IS

KOHTPOJIAI KadecTBa CHIPbS M MPOAYKIHMH, pa3pabaTeiBaTh CXEMBI TPOBEACHUS W3MEpPEHUN u
UCTIIBITAHUM C yYETOM METPOJIOTHYECKOTO OOCCIIEYCHUS TEXHUYECKOT'O0 KOHTPOJS, WCIBITAHUNA U
MPOIECCOB TPeOOBAHMSM HOPMATHUBHBIX JIOKYMEHTOB TIPH TPOBEACHUU pabOT IO OIEHKE
COOTBETCTBHS

HIIK-6.1 OcymiecTBaseT BHIOOP METOOWK, | 3HAET nH(pOpMaITnOHHOE u METOAMYECKOe
CPEICTB WM3MEPEHHH W WCIBITAHUH Ui | oOecrieYeHWe W3MEPeHUH W KOHTPOJIS, NPUHITUIBI
KOHTPOJISI KAYECTBA CHIPBS U MTPOYKIIHH paboOThl HCIBITATEIILHOTO OOOPY/IOBaHHUS M CPEJICTB
U3MEpPEHUN

YMeeT npaBMIIbHO SKCILTYyaTHPOBATh CPENICTBA

H3M€peHHfI Y KOHTPOJIA, aHAJIM3UPOBATHL UX

BO3MOYKHOCTH JIJIS1 OTICHKH TIPUTOTHOCTH JIJISt
KCIIOJIb30BaHUS B IPAKTUKE OIICHKHA COOTBETCTBUS U
YIIYUIICHHS KadecTBa

Biameer HaBbIKaMul MPOBEACHUS UCIIBITAHUHA C TIEITBIO
OIICHKH COOTBETCTBUSI OOBEKTOB YCTaHOBJICHHBIM

TpeOOBaHUSIM
HIIK-6.2 [Monnmaer CYIIHOCTh | 3Hae€T OCHOBBI ~METPOJIOTHYECKOT0  OOeCIeUCHHs
METPOJIOTUYECKOT0 00ECIEYCHHS | TEXHUYECKOTO KOHTPOJIsl, UCTIBLITAHUN U POLIECCOB

TEXHHYECKOTO KOHTPOJS, HCIBITAHUH M | VMeeT pa3pabaThiBaTh CXEMbl NPOBEICHUs M3MEPEHUI




KO,I[ 1 HAUMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIINH

P C3YyJIbTAThL 06yquI/1;1 IO JUCHUIIIINHE

MPOLIECCOB W  WCIOBITAHUA C  y4E€TOM  METPOJIOTHYECKOTO
obecrnedeHus] TEXHUYECKOTO KOHTPOJIS,, UCTIBITAHUA U
TIPOIIECCOB

Bnaneer HaBbIKAMM OLIEHKHM KayecTBa METOIUK
KOHTPOJISI KAUECTBA CHIPhS U MPOTYKITHH

2. CTpyKTYypa U cofepKaHue JUCHUUILITHHBI

2.1 Pacnipeesienne TPyA0EMKOCTH TMCIUIJIMHBI 110 BUJAaM padoT
O6mas TpyA0EMKOCTh AUCHUIUTHMHBI COCTaBISAET 7 3a4. ef1. (252 yaca), uX pacnpe/eeHme

1o BUaM paboT npencraBiieHo B Tabmuie (s cryaeHToB ODO).

Bun yaeOHo# paboTh Bcero
4acoB 4 5
CEMECTp | CeMecTp

KonTakTHas padora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 156,5 52,2 104,3
3aHsATUS JEKIUMOHHOTO TUTIA 152 50 102
JlaGopaTopHbIe 3aHATHS 50 16 34
3aHATHS CEMUHAPCKOT0 TUMA (CEMUHAPBI, 102 34 68
MPAKTUYECKHUE 3aHSATHUS)
HWNnas koHTaKkTHas padora:
KonTtpons camocrositensHoi paboTsl (KCP) 4 2 2
[Tpomexxyrounast arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHass padoTa, B TOM YUCJIE: 59.8 19,8 40
Kypcosas pabota - - -
[TpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepraia 16,8 6,8 10,0
BbIHOJIHGHE/IG HHAMBUAYAIIbHBIX 3a1aHHH (moarotoBka 16,0 6.0 10,0
COOOIIEHUH, TPE3EHTAITNI )
Pedepar - - -
IToaroroBka K TEKymemy KOHTPOJIIO 27,0 7,0 20,0
KoHTpoJb:
IToaroroBka K 3K3aMeHy 35,7 - 35,7
O01as Tpya10eMKOCTh qac. 252 g2 180

B TOM Ameie 156,5 | 52,2 104,3

KOHTaKTHasi pabora

3a4. eJl 7 2 5

2.2. CTpyKTYypa QM CHUAIINHBI

Pacnpenenenne BuaoB y4eOHONM pabOThI W UX TPYIOEMKOCTH IO pas3aeiaM JUCLHUILIHHBIL.

Paznenbl qucturuinabl, n3ydaemsie B 4, 5 cemectpax (s ctynenToB ODO)
OcHoBHBbIE pa3iesabl JMCUUILTHHbI:

Cemectp 4
KonunuecTBo yacos
Ne
AynutopHas CamocTosiTens
pasz- HaumenoBanue pa3aenon
ena Bcero pabora Hasi paboTta
8 b 7P
1 2 3 4 5 6




KonuuecTBo yacoB
Ne
AynuropHas CamocTosiTens
pas- HaumenoBanue paszaeios
o Bcero pabota Has pabora
8 i P
1 Craructuueckas o0paboTKa 5 ) 4
HKCIIEPUMEHTATBHBIX TAHHBIX
2 | HoaroroBka npoObl K aHATIM3Y 6 2 4
Krnaccudukanus criekTpaibHbIX
3 METOJIOB aHaIn3a. MeTo bl 28 6 18 4
MOJIEKYJISIPHOM CIIEKTPOCKOMHH.
4 Metoabl aTOMHOM CHEKTPOCKONHU 29,8 6 16 7,8
5 | Umoeo: 69,8 16 34 19,8
6 | KCP 2
7 | UKP 0,2
8 | Beeeco: 72 16 34 19,8
Cemectp 5
KonnuecTBo yacos
Ne
AynuropHas CamocTrosTens
pasz- HaumenoBanue pa3aenon
ena Bcero pabora Has pabora
8 1 JIP
1 2 3 4 5 6
DAEKTPOXUMHUECKHE METOIbI
1 aHaIMn3a. 28 6 16 6
[ToTeHumoMeTpuyecKkrue MeToabl
) Bonbramnepomerpuueckue 2% 6 14 6
METO/IBI
3 Kongykromerpus 14 2 8 4
4 Kynonomerpust 14 2 8 4
5 Pagnonorudyeckue MeToabl 14 2 ] 4
KOHTPOJIS
6 MeToap! XpoMaTorpapuu 26 6 14 6
7 OuznyecKkue 1 MEXaHMYeCKHe 10 5 4
WCTIBITAHUS
] Bbuonornyeckne MeTobI 5 ) 3
KOHTPOJIS
9 [ToxapoB3pBIBOONIACHOCTH 5 ) 3
MaTepuasioB
10 | Umoeo: 142 34 68 40
11 | KCP 2
12 | UKP 0,3
13 Ixzamen 35,7
14 | Bceeco: 180 34 68 40
2.3 ConepxaHue pa3iesioB IUCHUNIMHBI
2.3.1 3aHATHSA JEKIMOHHOIO THIIA
Ne
Haumenosanue dopma TEKyIIEero
paszuen Coneprxanue pasjena
. paszznena KOHTPOJIS




2

3

4

CraTucTrueckas
obpaboTka
AKCIIEPUMEHTATIBH
BIX JAHHBIX

OCHOBHbIE IOHSTHUS U TEPMUHBI,
MHOT000pa3ue U3MEpUTEIbHBIX 3a/1a4.
[TonsiTe 0 METOAUKE U3MEPEHUI.
Knaccudukamnms uamepenuii mo Bugam
W3MEPEHUI, BUIbI UCIIBITAHUN.
MeTtponoruueckas OLeHKa pe3yJbTaToB
u3Mmepenuii. [IpaBUIIBHOCTS,
BOCITPOU3BOJUMOCTb PE3YyJIbTaTOB.
[TorpemHocTy U3MepeHuii, BUIbI, CTPYKTYpA.
Ananutuyeckuii curiai. OCHOBHbBIE PUEMBI
nepexo/ia OT BEIMYMHbI aHATUTUYECKOTO
CUTHaJIa K KOHIEHTPaluH.

VYerHbI onpoc

IToaroroska
poOkI K aHATTU3Y

Meronsl pazaeneHus 1 KOHUEHTPUPOBAHMS:
3JIEKTPOXUMHYECKHUE, COPOITMOHHBIE,
sKcTpakiuonHeie. [Ipo6ooTdop razos u
KUIKOCTEH. MeToIbl pa3noKeHus MPOOkI:
030JICHHE, CTIEKAHUE, TEPMOJIU3.

VYerHbIl onpoc

CnekrtpanbHbie
METO/bl aHAJIU3A.
MeTtoanl
MOJIEKYJIIPHON
CHEKTPOCKOIIHUU.

Knaccudukanus crekrpabHbIX METOJIOB.
XapakTepUCTUKH CIIEKTPATBHBIX TPUOOPOB:
IyM, apeiid, pa3pemaroias CliocoOHOCTh,
mucnepcust. CrieKTpooToOMETpHI,
MOHOXpOMAaTOpbl, MoJeKyspHast
abcopOLMOHHAS CIEKTPOCKOMUS. 3aKOH
byrepa-Jlam6epra-bepa. [Ipsmas
CHEKTPO(POTOMETPUS U CIIEKTPO-
dboTOMETpHUYECKOE TUTPOBAHHME.
KonebarenpHast CIEKTPOCKOIIHS.
Pedpaxromerpust. JTroMmuHECTIECHTHBII
CIIEKTpaJbHbIM aHAIN3. Bubl
moMuHecnennuu. 3akod Crtokca-JIommens.
Tymenne moMuHecieHITMH. CXeMbl MPpuOOpOB
JUTSL TIOMUHECHEHTHOTO aHaIM3a.
KauecTBeHHBIH 1 KOJIMYECTBEHHbBIN aHATH3.
IIpumenenue merona.

VYcrHblil onpoc
Pelitunronas
KOHTPOJIbHAs

Metoabl aToMHOI
CIIEKTPOCKOITUH

ATOMHO-a0CcOpOIIMOHHAS CTIEKTPOMETPHSI.
Wcrounnku Bo30OYXaeHHUS. ATOMH3aTOPBHI.
Ommbku ananu3a. [I[pumeneHune meroaa.
OMUCCHOHHBIN CIIEKTPAJIBHBIN aHAIU3.
Ncrounuku Bo30yxaeHus. CyniHoCTh
KayecTBEHHOro aHanu3a. PacumdpoBka
cnekTpoB. KonuuecTBeHHBIN aHaAIN3.
IIpumenenue merona.

PeHTrenocnexkTpanbHble METO/IBI AHATIN3A.
PentrenoBckue criekTpsl. PeHTreno-
AMHUCCHOHHBIN aHaan3. OCHOBHBIE y3J1bl
PEHTTeHOCTIEKTPAJIbHBIX MPUOOpOoB. PeHTreHo-
¢ryopecueHTHbIH aHanu3. KauecTBeHHBIN U
KOJINYECTBEHHbIN aHan3. [[puMeHenue
METOJ1A.

YcTHBII onpoc
PeiiTunronsas
KOHTpPOJIbHAs




DIIEKTPOXUMHU-
YECKHUE METO/IbI
aHaIMu3a.
IToTennuomer-
pUYECKHE METOBI

DIIEKTPOXUMUYECKNE METOAbI aHATIN3A.
Bo3HukHOBEHUME NOTEHIMANA. Y CIIOBUS
MU3MEPEHMS aHAJIUTUYECKOTO0 CUTHAJIA.
[TorennmoMeTpruyeCcKuii METO/I aHAJIN3a,
YCIJIOBHSI BBIIIOJHEHUS TIOTEHIINOMETPUYECKUX
u3Mepenuit, Mmetoel u3mepenus 3/C
rajabBaHUYECKOro anemenTa. [lpsamas
noreHmomerpus. Auddy3nonnsrii
noteHuman. [loreHnnomerpuueckoe
tutpoBanue. Kinaccuduxarus 3meKTpo0B B
MOTEHIMOMETPHUH. DIEKTPOBI
MU3MEPUTEIIbHBIE U JJIEKTPObl CPAaBHEHUS.
NoH-ceneKTuBHBIE 3JIEKTPOIbl, UX YCTPOUCTBO,
MPUHIIUATIBI pa0O0THI U TPUMEHEHHUE,
CEJEKTUBHOCTh. CTEKIISTHHBIN 3JIEKTPOJ.

YcTHblil onpoc
Pelitunronas
KOHTPOJIbHAS

Boussrammepo-
METPUYECKHUE
METOIbI

BonbraMmniepomeTpruueckuii METO aHAIN3a.
Kpuas tok-notenunain. [onspuzanus
anekTpooB. [Ipsimas BosbTaMIepoMeTpus.
[Tomstporpadusi. AmMnepomeTprudeckoe
tutpoBanue. [Ipumenenue merona.

W HBepcHOHHAs BOJIBTaMIIEPOMETPHSL.
BoinosnHeHue BOJbTaMIEPOMETPUYECKUX
VM3MEPEHUI.

Konnykromerpus

Kynonomerpust

Konnykromerpuueckuii ananus. Msmepenne
DIJIEKTPONPOBOAHOCTH pacTBOPOB. Cxema
YCTaHOBKH JUIsl U3MEPEHUS AIEKTPUUECKON
npoBoauMocTu. [Ipsmast KOHITyKTOMETpHS,
KOHAYKTOMETPUUYECKOE TUTPOBaHUE. Buapl
kpuBbIX. [lonBmxHOCT HOHOB. KynoHomeTpust
IIPY ITIOCTOSIHHOM TOKE U MOTEHIHAJIE,
KYJIOHOMETPUYECKOE TUTPOBAHHUE.
OnexkrporpaBuMeTpus. BHyrpeHHuit
3JIEKTPOJIN3.

YceTHBII onpoc
PeiiTunronsas
KOHTpPOJIbHAsA

YcTHBII onpoc
PeiiTunronsas
KOHTpPOJIbHAsA

Pagnomorugeckue
METO/IbI KOHTPOJIS

H3mepenne paarallMOHHBIX CBOMCTB
MatepuanoB. OCHOBHBIE BU]IbI
MOHU3UPYIOLIEro u3iyueHus. PaguoaktuBHbIe
M30TONBl. [{eTekTopsl, METOABI
KOJIMYECTBEHHOI'O aHaIu3a. TOYHOCTh U
paspenaronias ClocoOHOCTh
PpaauoJIOrn4ecKux usMepeHui. HedtponHo-
AKTHBALlMOHHBIN aHAJIN3.

VYerHbI onpoc

10

Metonasnl
xpomMarorpaduu

Xpomarorpadus. Knaccupukanus MeTooB.
TeopeTrnyeckne OCHOBBI XpomaTorpagumu.
OCHOBHBIE OJIOKA Ta30BBIX U KHAKOCTHBIX
xpomarorpadon. XpomaTorpadhudecKkuii MUK,
napaMmeTpsl yIep:KuBaHus. JleTeKTopsl.
CroiicTBa HEMOABMXXHBIX (a3. ['azoBas,
JKUJIKOCTHAsI, TOHKOCJIOMHAS, HOHOOOMEHHAS U
Ipyrue BUasl xpomarorpaduu. Kauec-
TBEHHBIM U KOJTMUYECTBECHHBIN aHaAJIN3.

YceTHBII onpoc
PeiiTunronsas
KOHTpPOJIbHAsA




OntuMuzanys ycaoBU aHaIU3a B Ta30BOU
xpomaro-rpaduu u B BOXKX. XpomaTto-mace-

CHEKTPOMETPHSI.
11 dusnyeckue u du3nuecKkrue 1 MEXaHNYEeCKUE UCTIBITAHUS (Ha YcTHBIN onpoc
MEXaHUYEeCKHe pUMepe UCTIBITAHUI B CTPOUTEIBCTBE):
WCIIBITaHUS JUHAMUYECKHE U CTATUYECKHE,
yIbTpa3ByKoBble. MeTo bl 1e(heKTOCKOIHH
MaTepHUaOB.
12 buonornyeckue | buosornyeckue METoabl KOHTPOJIS. YcTHBIN onpoc

METOABI KOHTPOJIA | MUKpOOHOIOrHYecKuii KOHTPOIIb. MeToabl
O6uoTtectupoBaHus. TecT-MeTObI.

13 [ToxapoB3psiBO- | MeToabl TEPMUYECKOTO aHAIN3a. VYerHbIl onpoc
ONACHOCTH Bo3MoxHoctu u npumenenue. OnpeaeneHue
MaTepUajoB 1oKa3aresel 1okapoB3pbIBOONIACHOCTH

MaTepuajoB: TEMIIEPATypbl TICHHUS,
BOCIUUIAMEHEHU 1, BCIIBIIIKU.

2.3.2 3aHATHA CEMHHAPCKOI'0 THIIA
(Y4eOHBIM IIJITAHOM HE TPETyCMOTPEHBI)
2.3.3 JIaGopaTopHbIe 3aHATHS

No HanmenoBanme mabopatopHbIX padboT dopma TeKymiero
KOHTPOJIS

1. |®oromerpuueckoe onpenenenue xenesa (I1I) ¢ cynphocanmummmoBoi
KHUCJIOTOM.

2. |DoTomeTpuUecKoe ONpeie]ICHIE METU B PACTBOPE B BUJIC aMMHAaKaTa

3. |Omnpenenenune Mapraina MeTozoM auddepeHnuansHoi GoToMeTpun

4. |CuexrpodoTomerpuueckoe onpeneneaue xemnesa (II) ¢
OpTO(QEHAHTPOIUHOM 3amura

5. |Onpenenenne HePTENPOAYKTOB B IPUPOIHBIX Bogax MeTogom NK- 11abopaTOPHBIX
CIIEKTPOCKOITHHU pabot

6. OHpeI[eHeHI/IG HHUKECIIA C IZUMECTUIITIINMOKCUMOM B HpI/ICyTCTBI/II/I
OKUCIHTENEH

7. |CnektpodoToMeTpuueckoe onpeaeaeHne KopernHa B paCTBOPIMOM
Ko(e

8. |Omnpenenenne monubaena (IV) B pactBopax cnoco60M TaHT€HCOB

9. |Pedpakromerpuyeckuii aHaIM3 pacTBOPOB INIMIIEPUHA

10. |9muccuonnas cnekrpockonus. [ImamenHo-hoToMeTprudeckoe
OnpeJIeJICHUE METAJIOB

11. |Onpenenenue HUTPATOB METOAOM MPSIMOM MTOTEHIIMOMETPUU C
HUTPAT-CCIICKTUBHBIM 3JICKTPOIOM

12. |Onpenenenue xkene3a METOAOM IOTEHIMOMETPHYECKOIO0 THTPOBAHUS 3amura

13 |Kynonomerpuueckoe TutpoBanue. OnpeaeneHnue Majblx KOJIMYECTB 11abopaTOPHBIX
COJISTHOW KHUCJIOTHI. pabot

14 |OnpeneneHne KOHIEHTPALUHU MIET0YN KOHTYKTOMETPHUUYECKUM
TUTPOBAHUEM

15 |Onpenenenune Meayu METOIOM AMIIEPOMETPUUYECKOTO TUTPOBAHMS

16 |OnpeneneHue MUKPOKOIMYECTB KaMHUsI METOOM HHBEPCUOHHOM
BOJITAMIIEPOMETPHUU




17 [Metonst xpomatorpaduu. Kinaccudukamms. AnmapatypHoe 3ammura
oopmienue 1a00paTOPHBIX

18 |KauecTBeHHRBIN aHAIN3 CMECH aMUHOKHCIIOT METOJOM TOHKOCIOMHOMN pabot
xpomarorpaduu

19 |AHanu3 cMecu OpraHUYeCKUX BEIECTB METOJOM ra30BOM
xpomarorpaduu

Jnst Bcex mabopaTOpHBIX palboT pa3paboTaHbl W HMMEIOTCS METOJIWYECKHUE YKa3aHUs,

YTBCPXKACHHBIC HA 3aCCAAHUN Ka(be;[pbl AHATUTUYECKOM XUMUH.

2.3.4 IlpuMepHasi TeMaTHKAa KyPCOBbIX padoT

KypcoBsie paboTsl HE MTperyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecnevYeHHsl JJIs1 CAMOCTOSATEIbHOH padoThl
00y4YarIIHUXCS M0 TUCHUILINHE (MO1YJII0)

Ne Buaer CPC [lepeuyenp yueOHO-METOAMUECKOTO 00ECTIeYeHHS
JUCIUATUIMHEI 110 BBIIOJHEHHUIO CaMOCTOSITEILHOM
paboThI
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Jlns WHBaNMMIOB W JMII C OTPAHWMYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI  PEaTU3YIOTCS
WHIUBHIyaJIbHBIC  OOpa30BaTelbHBIC TEXHOJIOTHH, KOTOPBIC IO3BOJISIOT  IIOJHOCTBIO
MHIUBUIYAIM3UPOBATh  COACPKAHUE, METOABI M TEMIIBI  Y4COHOH  JeATEIIbHOCTH
WHBAJIWJIa, BHOCUTH BOBpPEMs  HEOOXOIUMBIC  KOPPEKIMHM KaKk B  JCATEIHHOCTD
CTyJCHTA-UHBANN/IA, TAK U B JICATEIHLHOCTD MIPETIOAaBaTEIIs.



Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

Jnist i1 ¢ HapyIIEHUSIMH 3PCHHS:

— B TIe4aTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

Jis U1 ¢ HapYIICHUSIME CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEeKTPOHHOTO TOKYMEHTA.

Jljig au1 ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B ydeOHOM mporecce HUCHONB3YIOTCS CIEayroIue 00pa30BaTeIbHbIE TEXHOJIOTHU:
MPOBEJCHUE JIKIIMA KaK C HWCIOJIb30BaHHEM MYIbTUMEAHIHOTO O00OpYIOBaHUSA, Tak U 0e3,
pa3dop MpakTHYECKHX 3ajad, TPYNIOBbIE IHCKYCCHH, OOCYXJICHHE OSKCIIEPHMEHTAIbHBIX
pe3yabTaToOB, Pe3yIbTATOB PEHTUHIOBBIX KOHTPOJIBHBIX PabOT.

Cenect Bup 3anstus Hcnonb3yeMble UHTEpAKTUBHBIE KonnuectBo
p 06pa30BaTeHLHI>IC TCXHOJIOTHH qacoB
4 JIP I'pynnoBsie muckyccuu, pazoop 18

MPAKTUYECKUX 3a]1a4, 00CYKICHHE
IKCIIEPUMEHTATIBHBIX PE3yNIbTATOB,
Pe3yNbTaTOB PEHTHHTOBBIX
KOHTPOJIbHBIX padoT

5 JIP ['pynmoBsie quckyccun, pazoop 36
NPaKTUYECKUX 3a/1a4, 00CYXKIeHUE
JKCIIEPUMEHTANIBHBIX PE3YIbTaTOB,
PE3YNbTAaTOB PEHTHUHTOBBIX
KOHTPOJIBHBIX pabOT

HUmoeo: 54

Jins  uHBaIMAOB M JMI] C  OTPAHUYECHHBIMH  BO3MOXHOCTSIMH  3JI0POBBS
peanu3yloTcs HHANBUAYadbHbIE  00pa3oBaTENbHBIE  TEXHOJOTUHM, KOTOPBIC  ITO3BOJISIOT
MOJIHOCTBHIO UHIUBUAYJIU3UPOBATH COJIEpKaHUE, METOIbI u TEMIIBI yaeOHOMI
JIeITEILHOCTH NHBAIMIA, BHOCHTH BOBpEMS HEOOXOAMMBIE  KOPPEKIIMM  Kak B
JEATENbHOCTD CTYAEHTa-UHBAIUIA, TAK U B AEATEIbHOCTD PENO1aBaTENS.

Jns nui; ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEINYCMOTPEHA OpPraHU3aLMs
KOHCYJIbTAIIUH C UCIIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

4 OueHoYHBIC CpeAcTBAa JJIsl TEKYLIero KOHTPOJS YCHEeBAeMOCTH W NPOMEXKYTOYHOM
aTTecTanuu

Jns KOHTpOJSA 3HAHMM CTYACHTOB IO [JAHHOM JMCLUIUIMHE IPOBOAMTCS TEKYIUMH U
IIPOMEXXYTOUYHBIM KOHTPOJb. TEKyIHA KOHTPOJIb OCYHIECTBIIAIOT ITyTEM IIPOBEIEHUS OIPOCOB
CTYZCHTOB B X0Jie Ja0OpaTOPHBIX 3aHATHIA, COOeCceJ0OBaHUI, PEUTHHT OBBIX KOHTPOJIBHBIX paboT.
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[Tpu mpoBeeHUH TEKYLIEro KOHTPOJS MUCHOIB3YIOT KOHTPOJIbHBIE BOMPOCHL. [IpomexyTouHbIi
KOHTPOJIb OCYIISCTBISIOT B QopMe 3adera B KOHIE cemectpa. [lo uToram wu3ydeHus
JUCIUIUIMHBI cjaeTcs sk3ameH. Ha sk3aMmeHe cTyaeHTam Impeajaraercsi OTBETUTh Ha 2 BOMpoca
M0 MaTepuaiaM y4eOHON NUCIUTUTHHEIL.

4.1 ®oHJx OLEHOYHBIX CPEICTB VI MPOBEACHHUS TEKYIero KOHTPOJIs

(O8]

e

o %

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.

23

24.
25.
26.

PefiTunroBas koHTposbHas pabora Nel
1o teMe «CnieKTpajibHbIe MEeTOIAbI aHAIN3a. AOCOPOIMOHHAS CIIEKTPOCKOMUS»

B3aumoneiicTBue BemiecTBa € 3JIEKTPOMAarHWTHBIM H3JIy4Y€HHEM B BUIUMOU U YD
001acTAX CHEeKTpa.

OCHOBHOM 3aKOH MOIJIOLIEHUS AJIEKTPOMATHUTHOTO M3JIy4YeHUs. EIMHHIBI U3MEpeHus
K02 pHLIHEeHTA MOTIIOIIEHUS.

Ou3nYecKnii CMBICI MOJIIPHOTO KO3(hPHIIMEeHTa MOTJIOMICHHUS.

HazoBute OCHOBHBIE NPUYMHBI OTKJIOHEHHUS OT 3akoHa byrepa-JlambGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METO/IE aHATTU3A.

CrieKTp NOTJIOICHHSI U OCHOBHBIE (POPMBI €TI0 TPEICTABICHHUS.

JlaiiTe omnpeneneHue ONTHYECKOW IIOTHOCTH, MOTJIONIEHUS, MPOIYCKaHUs. YKaKUTE
B3aUMOCBSI3b MEXAY ’TUMU BETMYMHAMU.

Kak wu3MeHuTCs oONTHYEeCKas IUIOTHOCTh M MPOMYCKAHUE pacTBOpa, €CIU €ro
KOHLIGHTpAIUsl YMEHBIIUTCS B 2 pa3a?

VYKakuTe nuama3oH JJIUH BOJH BUAMMOM 00JIACTH CIIEKTpA.

[TepeuncnutTe OCHOBHBIE CIIOCOOBI MOHOXPOMATHU3AIINN U3TyUEHUS.

. Kakue yctpoiicTBa MOTYT CHYXUTh JETEKTOpAMH  H3JIy4YeHHS B BHIAUMON u YO

obmactsx?

KakoB mpuHmun mnombopa cBETOQWIBTPOB TPH MPOBEACHUU (HOTOMETPUUECKHUX
U3MEpEHUIT?

Cxema ®OKa.

OcCHOBHBIE OTJIMYUS CTIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPHUMETPOB.

OcHoBHbIE THIIBI KPUBBIX (POTOMETPUYECKOTO TUTPOBAHUSI.

Kakum 00pazoM MOXHO ONpENeNsaTh KOHIICHTPAIMIO JBYX MK OoJiee OKpalleHHBIX
COEJIMHEHUI TTPU UX COBMECTHOM MPUCYTCTBUM?

Ha yem ocHOBaHa uaeHTH()UKAIUS BEIIECTB CIIEKTPATLHBIMU METOAAMHE?

Cxema UK-cniekrpodoromerpa. OCHOBHBIE OTIIMUUSA OT CHIEKTPOGOTOMETPOB B BHIAUMOM
u K-o0nacrsx.

Bsaumopneiictue BemectBa ¢ HWK-uznydyenuem. BanentHele u nedopmanvoHHbIE
Kosie0aHusl.

Kone6anus, aktuBHble B K-criekTpe.

[TonsiTue O OUMONBHOM  MOMEHTE OTAEJIBHBIX XUMHUYECKHX CBSI3ed U JIUMOJILHOM
MOMEHTE MOJIeKyJl. V3MeHeHue TUIMOJIbHOTO MOMEHTAa MOJIEKYJI 3a CUeT BaJCHTHBIX U
nedopMaImOHHBIX KOJICOaHU aTOMOB.

Ocnosuble TuNBI AeTekTopoB UK-n3nyuenus. Ucrounnkun UK-uznyuenus.

Kakoii mapamerp cBsi3aH ¢ KOHIEHTpanuen BemectBa B meroae MK-cnexkrpockonuu?
Kakum oOpa3om ero onpeaemnstor?

. [Ipnumnbl oTKIIOHEHUS OT 3akoHa byrepa-JlamGepTa-bepa npu B3auMoeiicTBUN BEIIECTB

¢ UK-uznyuenuem.

Cnioco06sI moAroToBKH Mpod K aHanu3y B Metosie UK-cnexkrpockomnum.
HazoBurte ocHOBHBIE HCTOUHUKH K3yueHus B metone AAC.

Cxema aToMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa.
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27.

28.

HazoBute ocHOBHBIE MCTOYHUKH TorpemHocTel B Metoae AAC u cmocoObsl OOphOBI ¢
HUMU.

HazoBuTe 0CHOBHBIE MPEUMYIIECTBA IIEKTPOTEPMUUECKON aTOMHU3AIUH 10 CPABHEHUIO C
IJIAMEHHOM.

Tunosblie 3a1a4un

1.

Bbluncnenne KoHIEHTpalMy MO pe3yiabTaraM (OTOMETPUUYECKHX HM3MEPEHUH METOI0M
IpagyupoBOYHOrO rpaduka, cTaHAapTHOM no0aBKu, Mo 3akoHy byrepa-Jlambepra-bepa,
10 pe3ynbraTaM (HOTOMETPUUECKOTO TUTPOBAHMSL.

Brruncrnenue KOHIIGHTpALKU 10 pe3ybTaTaM U3MEpPeHU MeTooM AuddepeHnnambHoi
dboToMeTpHUH.

Onpenenenne KOHIEHTpaluid ABYX (Wiau Ooyiee) OKpAIICHHBIX KOMIIOHEHTOB TPH UX
COBMECTHOM IIPUCYTCTBHH.

PeiiTunroBas koHTpOsIbHAS paboTa No2

o TeMe «Cl'leKTpa.TIbele MeTOoAbl aHAJIN3a. MeToabl IMHCCHOHHOM CNEKTPOCKOIIUN

whw

11

13.

14.

15.

16.
17.
18.
19.

[IpoucxoxaeHne JIMHEWYATHIX ATOMHBIX CIEKTPOB HUcHyckanus. OOBSCHUTE, MOYeMy
SMHUCCHOHHBIN CIIEKTP TOPA3/I0 CI0KHEE a0COPOIIMOHHOTO.

CymHOCT, aTOMHOTO SMHCCHOHHOTO CIEKTpalibHOTO aHanm3a. Cxema mpubopa.
Crnektporpadsl U CHEKTPOMETPHI.

OCHOBHBIE aTOMHU3ATOPHI U HCTOYHUKH BO30Yk1eHus B MeToqie DCA.

KauecrBennsiit DCA. Pacmmdposka ciektpos. [locneaaue muHmm.

Kaxkue snexkTpoHHBIE Tepexo/ibl HA3bIBAIOTCS pe30HaHCHBIMU? [loueMy npu ornpeaenennu
3JIEMEHTOB B IUIAMEHHO-DMHUCCUOHHOM aHaJIM3€ HCIOIb3YIOT PE30HAHCHBIE JIMHHH,
COOTBETCTBYIOIIUE MIEPEX0JIaM C TIEPBOT0 BO30YXAEHHOTO YPOBHSA?

B kakyio o6nacte criekTpa OyIyT CMEIIAaThCs pe30HAHCHBIE JIMHUU B CIEKTPax aTOMOB B
psany Na—Mg—P?

VpaBuenne Jlomakuna-IllaiiGe. DakTophl, BIUSAIONIME HAa WHTEHCHUBHOCTH OTIEIBHOMN
CIIEKTPaJIbHOM JINHUM.

[ToueMy B MeTOJiIe aTOMHON YMUCCHUOHHOW CIEKTPOCKOIUH UCIIOIB3YIOT OTHOCUTEIBHYIO
WHTEHCUBHOCTb  CHEKTPAJIbHOM  JIMHUM? HazoBute ycinoBus TOMOJIOTMYHOCTH
CHIEKTpaIbHbIX JIMHUH.

HazoBure dakTopsl, BIUSIONME HA HHTEHCUBHOCTD CIIEKTPATBHOMN JIMHUY.

. HazoBute ananutnueckue curHaibl B Merose DCA, cBsi3aHHBIE C KOHUEHTpALMEH TPHU

¢dororpaduyeckoit 1 POTOINEKTPUYECKON PETHCTPALUHU CIIEKTPOB UCITYCKAHHUS.

. CymHocts MeTosa GOTOMETPHUHU TUIAMEHH U €0 IPUMEHEHHE.
12.

Ha dyem ocHOBaH Ka4yeCTBEHHBIN aHAJIN3 B PEHTICHO-(DIIyOPECIIEHTHOM MeETojie aHaiau3a?
KakoBbI 0COOEHHOCTH B3aUMOJICHCTBHUS BEIIECTBA C PEHTI€HOBCKUM M3JTydeHHEM?

Uto Takoe mepBUYHOE PEHTTeHOBCKOE u3nydeHue? TopMmoszHoe m3nydeHue? BropuuHoe
¢ryopecueHTHOE H3ITyueHue?

Kakune mapamerpsl CBSI3aHBI C KOHIIGHTpAaIeil B METOZAE PEHTTeHO-(DIyOpeclieHTHOTO
merona ananu3a? Kakue Bbl 3Haere cmocoObl mepexoma oT BenuuuHbl AC K
KOHIIEHTPALlUU B 3TOM MeTo/e?

[Touemy wucHoONBb30BaHUE PEHTTEHOBCKOTO M3JIydeHHMs] Haubosee Ienecoo0pa3Ho st
TSYKEJIBIX AJIEMEHTOB?

Cxema peHTIreHO-()ITyOpECIIEHTHOTO aHATTU3aToPA.

OcCHOBHBIE THIIBI AETEKTOPOB PEHTTEHOBCKOTO U3JIyUYEHHUS, UX MPUHIIMIT JEHCTBUS.
KaxoBa npupoja J1IOMHUHECHIEHTHOTO U3Ty4eHuUs?

[Touemy criekTp GryopecueHIIMN He 3aBUCUT OT JUTHHBI BOJIHBI BO30YKJAIOLIETO CBeTa?
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20. Kakum 00pa3om KiIacCH(UIMPYIOT BHIBl JIIOMUHECICHIIMM TI0 HMX MEXaHU3MYy?
OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBI (DIITYyOPECIICHIINH.

21. Knaccudukanust JIOMUHECIICHITUHN IO JTUTETLHOCTH CBEUYCHHUS.

22. Kakue BemecTBa 00J1aal0T CIOCOOHOCTHIO (hTyOpecupoBaTh?

23. 3akoH Crokca-Jlommens.

24. DHepreTUYeCKHii U KBAHTOBBIA BBIXOJ ()IYOPECHEHIIUH, UX 3aBUCHMOCTh OT Pa3IUYHBIX
(bakTopoB.

25. Yto GombIle: SHEPreTUIECKHA UIH KBAaHTOBBIN BeIX0H (hiyopecueHiuu? [louemy?

26. TymieHne JIOMUHECHEHIIMHM: KOHIIEHTPAIMOHHOE;, TEeMIEpaTypHOoe; OOYCIOBICHHOE
MOCTOPOHHUMU BEILIECTBAMU.

27. KauecTBEHHBIN JTIOMUHECLICHTHBIN aHAIN3.

28. KonuuecTBEeHHBIN JIIOMUHECIIEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHHE, KPHUBBIC
TUTpOBaHUA. DIIyOpEeCIEHTHbIE UHIUKATOPHI.

29. Cxema (ayopumerpa.

30. [IpuMeHeHne SMUCCUOHHBIX CIIEKTPaJIbHBIX METOIOB aHAIU3A.

Tunosble 3aga4n

Bpluncnenue KOHUEHTpaLUi 1O pe3yjbTaTaM HU3MEPEHHM B METOJaX JIOMHMHECLICHTHOIO,
OCA, miamMeHHO-(POTOMETPUIECKOTO M PEHTIeHO-(PIIyOpECIIEHTHOTO aHan3a:

METOJIOM T'PayHPOBOYHOTO rpaduKa;

METOJIOM CTaHAAPTHOM 100aBKH;

MCTOJOM OIrpaHUYIUBAIOIIHX PACTBOPOB.

PeiiTnHroBasi KoHTpoOJbLHasi padora Ne 3
1o teme «IloTeHMOMeTpPUS U BOJIbTAMIIEPOMETPHUSI»

. UeM oTau4aroTCs 3JEKTPOIbl CPABHEHUS OT U3MEPUTEIBHBIX 3JIEKTPOIOB?
Onuiute TpuHIKNI paboThl XJI0PCEPeOPSHOTO U KAJIOMEIBHOTO 3JIEKTPOIOB.
3. Hammmmure ypaBHEHHE peakIuu, TPOTEKAIOMICH Ha XJopcepeOpsHOM (KaJoOMEIbHOM)
aJIeKTpozie U ypaBHeHHEe HepHcTa, onMchiBarolee NOTEHIMaNl 3TOrO AEKTPOIa.
4. UYto Takoe (epMEHTHBIC AIEKTPOJIbI M JIJIs1 KAKUX II€JIe OHU UCTIOJIb3YIOTCS?
N300pa3ute cxeMaTU4YHO SUEHKY, COCTOSIIYIO U3 HACHIIIEHHOTO KaJIOMEIHHOTO 3JIEKTpoJa
(kaTo/1) ¥ BOAOPOJHOTO 3JIEKTPOoAa (aHO), TO3BOJISIONTYIO U3MepATh pH pacTBopa.
6. KakoB npuHLHUI AEMCTBHUA METAINIMYECKUX MIEKTpoaoB 1 poxa? Kakue mMeraibl MpUrogHbl
JUTSL U3TOTOBJICHUS] MHAUKATOPHBIX 3JIEKTPOJO0B?
7. Urto Takoe MOTEHIHAN KUIKOCTHOTO coeuHeHus? Kak ero cBectu kK MUHUMYMY?
8. Kak ycTpoen MmeMOpaHHBI (MOHCENEKTUBHBIN) 3IEKTPO.?
9
1

N —

e

Kakue tunbsr MeMOpaH NpUMEHSIOT AJi1 U3TOTOBJICHHSI HOHCEIEKTUBHBIX JIEKTPOA0B?
0.Yto Takoe ra3ouyyBCTBUTENbHbIE 3JeKTpoAbl? I[lpuBeauTe npuMepsbl >3JIEKTPOAOB IS
onpenenenust CO,, SO, n HF u onummre npuHnum ux paboTsI.

11. ITouemy pH-uyyBCTBUTENHHON SBISETCA TOJBKO XOPOIIO BBIMOYEHHAsI CTEKJISHHAS
MeMOpaHa?

12.YT0 Takoe “XMHTMAPOHHBIN 3JIEKTPOA U JUI KAKUX LIEJIeH OH pUMEHSETCS?

13. Yto Takoe moTeHunan acumMeTpun? KakoBbl BO3MOKHBIE IPUYUHBI €T0 BOSHUKHOBEHHUS ?

14. ITpuBeauTe MpUMEPHl MHIUKATOPHBIX 3JEKTPOIOB ISl HOTEHIIMO-METPUYECKOTO TUTPOBAHUS
C UCIIOJIb30BaHWEM: a) KHCJIOTHO-OCHOBHBIX; 0) OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX; B)
OCaJUTEIbHBIX PEAKIIUH.

15. B xakux KoOpAMHATAX MOYXKHO MOCTPOUTH KPUBYIO MOTEHIIMOMETPUUECKOTO TUTPOBAHMS?

16. Or xakux (akTOpOB 3aBHCUT H Kakoe CBOMCTBO XapakTepu3yeT Kod3(ppHuIueHt
CEJIEKTUBHOCTH MOHCEIEKTUBHOIO 3JIEKTpoaa?
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17. Kakum 00pa3zoM MOXXHO ONpEAeTuTh KOIPGUIUEHT CEICKTUBHOCTH HOHCEICKTHBHOTO
anexkTpoaa’?

18. HazoBHuTE OCHOBHBIE HICTOYHUKH OIMHUOOK TP M3MEpeHUU pH CTEKIISTHHBIM 3JIEKTPOIOM.

19. Hannmure ypaBHeHre HUKOIBCKOTO U MOSICHUTE CMBICI BXOJSAIINX B HETO BEJIMYMH.

20. Kakue oCHOBHBIE TPUYHHBI MTOJISIPU3AIUHU AJEKTPO 0B Bbl 3HaeTe?

21. Hanmmure ypaBHeHHe mossiporpaduyeckoil BOaHBL. YTO Takoe MOTEHIMAl MOJYBOJIHBI U
MOoYeMy OH XapaKTepHu3yeT IpUpoay JenosipuzaTopa’?

22. Kakoli napaMeTp B METOZE BOJIbTAaMIIEPOMETPUU CBS3aH C KOHLEHTpauuen BemectBa? Kakue
crocoObI oTpeieieHus KOHIleHTpaluu Bel 3Haere?

23. B ueM cyTh M€TO/1a UHBEPCHOHHOM BOJIBTAMIIEPOMETPUU?

24. Yem o0ycioBieHa BBICOKAs YYBCTBUTEIBHOCTh MeTo/1a VHBEPCUOHHOU
BOJIbTaMIIEpOMETpUn?

25. UeM onpegnensieTcs BUI KpUBON aMIIEpOMETPUUECKOT0 TUTpoBaHuA? [IpuBenute npumepsl.

26. Kak ycTpoeH KanaroIui pTYTHBIN 3JIEKTPOJ U KaKOBHI €70 IOCTOMHCTBA U HEJOCTATKU?

27. Iloyuemy B KauecTBe MOJAPU3YEMBIX JIEKTPOJOB B METOE BOJIbTAMIIEPOMETPUN HUCIIOIB3YIOT
JIEKTPO/IBI C MAJIEHbKOM MOBEPXHOCTHIO?

28. Harmmure ypaBHeHue MnbkoBHYA U OSICHUTE CMBICI BXOJAIIMX B HETO BEJIMYMUH.

29. louemy MpPOBEACHUIO H3MEPEHUH B METOAE NOJApOorpaguu MeIIaeT pPaCTBOPECHHBIN
kuciopoa? Kak ot Hero n3daBistorcs?

30./1y11 4ero UCTONB3YIOT B METO/IaX BOJIBTAMIIEPOMETPUN (POHOBBIN DIEKTPOIUT?

31. JIna xakux 1eied B MeToAax MNPSIMOM TIOTCHIIMOMETPUU HCIOIb3yeTCs (POHOBBIN
AIIEKTPOJIAT?

32. Ot xakux (haKkTOPOB 3aBUCUT MTOTCHITHA ITOTYBOJTHBI?

33. IloueMy B BOJBTAMIIEPOMETPUMU CHJIA TOKA JOCTUTAET IpeneiabHOro 3HaueHuss? OT Kakux
(bakTOpOB 3aBUCUT BEIMUMHA MPEAEILHOTO TOKa?

34.KpuBble aMIIEpOMETPUUECKOTO TUTPOBAHMSL.

Tunosble 3a7a4n

1. Pacuer paBHOBecHbIX KOHUEHTpamuid W pH uyepe3 3Hauenwe IJIC raibBaHHMYECKOIO
AJIEMEHTA.

2. Pacuer 3nadenuii moteHnuana u DJIC rajibBaHHYECKOr0 AJIEMEHTa MO JAHHBIM O COCTaBE
pactBopa.

3. Pacyer KOHUEHTpalMi N0 [aHHBIM MOTEHIUOMETPUUECKOTO W aMIIEPOMETPHUYECKOTO
TUTPOBAHUS.

4. Pacder KOHIIEHTpalUi Yepe3 rpaJayupOBOYHBIN TpaduK M MO METOMY CTaHAAPTHON JT0O0aBKHU
B [IOTEHLIIMOMETPHUH U BOJIBTAMIIEPOMETPHH.

5. Hcnonb3oBanue ypaBHEeHHMs HHKOIBCKOro Juisi pacdyeTra OTHOCUTEJIBHBIX IOIPEIIHOCTEN
MOTEHIIMOMETPUUECKUX U3MEPEHHI B IPUCYTCTBUH MEIIAIOIINX HOHOB.

PeiiTuHroBasi KOHTpoJIbHasi padora Ne 4
Mo TeMe «JIeKTPOXUMHUYEeCKHe MeTOIbl aHAIu3a. XpomaTtorpadgus»

1. Chopmynupyiite 3akonsl apases.

2. Kak MOXHO U3MEpPUTh KOJIMYECTBO JICKTPUUECTBA B METOIE IPAMOU KYJIOHOMETPHUU?

3. Kak MOXHO U3MEpUTh KOJMYECTBO DJIEKTPUYECTBA B  KYJIOHOMETPU-UYECKOM
TUTPOBaHUU?

4. IlpuBeaurte mpuMep rpaBUMETPUUYECKOTO KYJIOHOMETPA (Ia30BOr0, THTPALMOHHOTO).

5. Uepe3 mocnenoBaTeIbHO COCIMHEHHBIE MEPHBIM M CEPEOpPSHBIA  KYJTOHOMETPHI
nponyctunu 1 Ki anekrpuuectsa. Kakoro Merasnia BbIIeIUTHCS OOJIBIIE U BO CKOJIBKO paz?
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6. Paccuuraiite Bpems, HeoOxoaumoe i Beiaenenus 99,9% Cd uz 20,0 mur 0,1 M CdSO4
a5IeKTposin3oM npu cuie Toka 0,1 MA mpu Beixoe no Toky 100%.

7. Yto Takoe Beixof 1o ToKy? Uto o3HavaeT 100%-Hbli BBIXOJ IO TOKY?

8. Kakue TUmbl XMMHUYECKMX pEaKUUH MOXHO MCIOJIb30BaTh B KYJIOHOMETPUUYECKOM
TUTPOBaHUU?

9. Kak ompenenutrb  KOJMYECTBO DJJIEKTPUYECTBA B METOJE MPSAMOMl KYyJIOHOMETPUU
rpadudyeckum metogoM Mak-HeBuna-betikepa?

10.B ueM pa3nmuuue METOJOB MPSAMOM KYJIOHOMETPUM U  KYJOHOMETPHUUYECKOIO
TUTPOBAHUA?

11.Kakue mpoGneMbl, XapaKTepHbIC IS KIACCHYECKOW THUTPHUMETPH, YCTPAHSIOTCS MPH
HCIIOJIb30BaHUU AIIEKTPOT€HEPUPOBAHHBIX TUTPAHTOB?

12.Kak MOXHO yCTaHOBUTH KOHEL] KyJJOHOMETPUYECKOTO TUTPOBAHHUSI?

13.C  kakod  1Eeapl0  MPOBOJAT  MNPEABAPUTEIBHBIM  BJEKTPOJHU3 B METOHE
KYJIOHOMETPHUYECKOI'O TUTPOBAHUA?

14.Kakue (axTopbl BIUSIOT Ha KQ4€CTBO BECOBOM (DOPMBI B METO/IE JICKTPOTPABUMETPHUH?

15.KakoBbI 1OCTOMHCTBA METOa BHYTPEHHETO (CaMOIIPOU3BOJIBLHOTO) 3JIEKTpoiIn3a?

16.KakoBbl orpaHuyeHuss metoAa »dJekTporpaBumerpuu? KakumMu mnpuyMHAMU OHH
BbI3BaHbI?

17.Kakue (axTophl BIUSAIOT Ha BEIHMYHHY YAEIbHON AJIEKTPOIPOBOA-HOCTH pacTBopa’?

18.M300pa3ute cxeMy yCTAaHOBKH Ul M3MEPEHHS JIEKTPOIIPOBOIHOCTH PACTBOPOB?

19.01 kakux ¢GhakToOpoB 3aBUCHT (PopMa KPUBOU KOHYKTOMETPHUECKOTO TUTPOBAHUS?

20.Kakue  TpeOoBaHMS  TPEABSABISAIOTCS K  PEAKUUsAM,  UCIHOJB3YEMBIM  JIJIS
KOHAYKTOMETPUYECKOTO TUTPOBAHUS?

21.Kak MOXHO W3MEpUTh KOHCTAaHTy JAucconuauuu ciaboit  kucnorel  (ITP
MaJopacTBOPUMOIO COEIMHEHUS ) METOAOM KOHAYKTOMETPUN?

22 Kakue HoHBI 00JIaJaf0T CaMOi BBICOKOU MOABMKHOCTBIO? [Touemy?

23.Kakoil BuJ MMEET KpuUBasi KOHIAYKTOMETPUYECKOTO THUTpoBaHUA. CMeCH CHIBHOU U
ciaboit kucnotsl? OT uero 3aBUCUT (opMa TaKOH KpUBOA?

24.B kakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl
MOXXHO  JU(GEepeHIMPOBAHHO  ONPENeIUTh  CoJepKa-HHue  000mX KOMIIOHEHTOB
KOHIYKTOMETPUYECKHUM THUTpoBaHueM pactBopom HCI? Kakoli Bug HMEIOT KpHUBBIE
TUTPOBAHUSA cMecei?

25.11To kakomMy 3aKOHY U3MEHSIETCS CUjla TOKA B XOJI€ TPSMOT0 KYJIOHOMETPUYECKOTO

26.ITpuBenure  mpuUMEpbl  KYJIOHOMETPUYECKOIO  TUTPOBAHMS: a)  DJIEKTpoO-
TeHEPUPOBAHHBIMU OKUCIHUTEISIMU; 0) AJIEKTPOr€HEPUPOBAHHBIMU BOC-CTAHOBUTEISIMU; B) C
UCIIOJIb30BAaHUEM pEeaKUUi OCaXJECHHUS M KOMIUIEKCOOOpa3oBaHHUS; T) C HUCIOJIb30BaHUEM
peakuuii KUCIOTHO- U3MEPEHUSI?OCHOBHOT'O B3aUMOJICHCTBUS.

27.Kakum 06pa3om KiaacCuGUIMPYIOT XpoMaTorpaduueckiue METO bl aHaIu3a?

28. Kakue BenMUMHBI XapakTepu3ylOT 3((EeKTUBHOCTh XpPOMATOrpauuecKoil KOJOHKHU?
Kakum 006pa3om ee MOKHO MOBBICUTD?

29.Kaxk oueHuBaroT 3()(heKTUBHOCTH pa3JieeHus B xpomarorpadun?

30.Kakum oOpa3oM BIHMSIET CKOPOCTh MOTOKa Ha 3(P(EKTUBHOCTH XPOMATOTpaPpUIECKOM
KOJIOHKM C MO3UIUN KMHETUYECKOU TeOpHUu?

31.Hanumure ypaBHeHue Ban-JleemTepa M MOSACHUTE CMBICT BXOASIIMX B HETO BEJTUYHMH.

32.1310%KUTE OCHOBHBIE NOJIOKEHUS KOHLENIMY TEOPETUUECKUX TAPEJIOK U €€ OCHOBHBIE
HEJOCTaTKHU.

33.Iloctpoiite rpaduk 3aBucuMocTH BenuuuHbl BOTT 0T ckopoct TOTOKa B
COOTBETCTBUU ¢ ypaBHeHUEM Ban-Jleemrepa.

34.Kakue mapaMeTpbl UCIONB3YIOTCA U HMIEHTH(HUKAIMKA BEIIECTB B METOJE I'a30BOM
xpomarorpadun?
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35.Ha30BUTE OCHOBHBIE IPHUEMBI MEPEXOJa OT BEIMYMHBI AHAIUTHYECKOIO CUTHANIA K
KOHIIEHTPAIIMU B METOJaX ra30Boii xpomatorpaduu u BOXKX.

36.Ha3zoBUTE OCHOBHBIEC MApPAMETPbI, UCIOJIb3YEMBIE ISl KOJUYECTBEHHBIX M3MEPEHUN B
xpomarorpaduu.

37.M3n0oxuTe CyntHoCTh MeTona uaeHTuukauu mo Kosauy.

38.M300pa3uTe NpUHIMITHAIBEHYIO CXEMY ra30BOT0 XpoMmaTorpada.

39.HazoBuTe OCHOBHBIE THIIBI JCTEKTOPOB B Ta30BOM xpomarorpaduu. M3moxure
MPUHIIUATIBI KX PAOOTEHI.

40.HazoBuTe OCHOBHBIE THUIIBI ACTEKTOPOB B MeTojne BOXKX u  u3/I0kKKUTE OCHOBHBIE
MPUHIIUATIBI KX PAOOTEHI.

41.Ha3oBuTe OCHOBHBIC OJIOKH, BXOJAIINE B CXEMY KHUIKOCTHOTO XpoMaTorpada.

42 KaxoBbl BO3MOKHOCTH U IIpeuMyInecTsa Metoa BOXKX?

43.KakoBa poJib TOJSIPHOCTH HEMOJBIKHOW (a3sl TPH pa3leleHUd OpPraHUuYeCKUX
BEILECTB?

44 Kakue TpeOOBaHMs NMPEIBIBISIIOTCS K MOABMKHBIM U HETOABUXHBIM (hazam B MeTojze
ra3oBoii xpomarorpaduu?

45.M3noxuTe mpuHIUI uAcHTUGUKAIMN BemecTB B Metoae TCX.

46.Ha yeMm ocHOBaH KOJIMUECTBEHHLINA aHaau3 B MeToae TCX?

47.Yto takoe kodpdurment Ry? OT kakux paxTopoB OH 3aBUCHUT?

48.M13105kMTE CYIIHOCTh METO/1a MOHOOOMEHHOM XpoMaTorpaduu.

49.Ha3oBuTEe OCHOBHBIC THUITBI HOHOOOMEHHBIX MaTEPHAIIOB.

50.YTo Takoe cratTudeckasi eMKOCTh HOHUTA? J[nHamMu4yeckass eMKOCTh HOHUTA?

Omoop u no0z2omoeka npood K ananusy

1. Yo Takoe reHepanbHas mpobda aHATM3UPYEMOTO BEIIECTBA, U KaKue TpeOOBaHUs K HEl
MPEIBSABISIIOTCS?

2. Yro takoe nabopaTopHas nmpobda? Ananuszupyemas mpooa?

3. Uewm ompenensiercs crnocod oTdopa u pazmep npoosi?

4. Ha3oBuTE OCHOBHBIC HICTOYHHKHU MOTPEITHOCTEN IPpU 0TOOpE MPOOBI aHATU3HPYEMOTO
BEIIECTBA.

5. Uro Takoe «Mokpoe o3oieHue»? Kakue BemecTBa 00BIYHO UCIIONB3YIOT MIPH MOATOTOBKE
poObI K aHAIM3Y METOJIOM «MOKPOT'O 030JIEHUS»?

6. Uro Takoe «cyxoe o3oiieHue»? B KakuX ciydasx MPUMEHSIOT ATOT COc00
poOOTIOATOTOBKHU ?

7. Kaxkue ciocoObl akTUBM3ALMU CTAAUU TTOATOTOBKU MTPOOBI K aHann3y Bel 3HaeTe?

8. WM3nmoxkure CymHOCTh METO/Ia CIUIABIICHUS C IUIaBHAMU. Ha30BUTE OCHOBHBIC THIIBI
IUTaBHEH, MPUBEAUTE IPUMEPBHI.

9. Uewm oTiiyaeTcs MUPOIIU3 OT CYXOTO 030JICHUS?

10. B yem 3akmrodaercst mporecce CrieKanus?

11. TlpuBeauTe MpUMEPHI UCIIOIH30BAHKS METOAOB CXKUTAHUS IS aHAIH3a OPTaHUIECKIX
COCIUHEHUN.

Pazoenenue u konyenmpuposanue

1. Jlaiite onpeaesieHne MOHATHNA: KO3 DUIIMEHT pacnpeIeseHus; KOHCTaHTa
pacrmpeneneHus: CTeneHb U3BJIeYeHUsT; KO3 puuueHT pasaeneHus.

2. HW3n0uTe CyIIHOCTh MPOIECCa SKCTPAKIIUU.

3. HazoBure ocHOBHBIE TPEOOBaHUS K IKCTPAreHTaM M SKCTPAKIIMOHHBIM pearcHTaM.
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4. HazoBute QaxTopsbl, BAUSIONINE HAa CTENICHb U3BJICUEHUS KOMIIOHEHTA B poIiecce
OKCTPArupOBaAHUS.
5. HazoBure opranuueckue pacTBOPUTENH, HaOOJIee YacTO UCIIONIb3yEeMbIe B METOAAX
OKCTPAKITHH.
6. Yto Takoe coocaxaenune? OOOCHYITE IpenMyIecTBa aMOPGHOTO OCaaKa MePe/T
KPUCTALTMYECKUM MPH COOCAKICHIUH MUKPOKOMIIOHEHTOB.
7. Copbuus, ee knaccudukamnus. OCHOBHbIE COPOCHTHI.
IIpumepsl 3anau
1 K nBym mpobam aHamu3upyeMol BOJbI J00ABUIM paBHBIE OOBEMBI CTaHIAPTHBIX
pactBopoB kamus (c=50,0 u 100,0 MKr/mMi, COOTBETCTBEHHO) U H3MEPUIN HHTEHCHUBHOCTH
u3nydeHuss ayosiera kamus (766,5 u 769,9 M) B tumameHu. COOTBETCTBYIOIIME 3HAYCHUS
MHTEHCUBHOCTEH (y.€.) paBHbI 46,5 u 76,5, a MHTEHCUBHOCTb U3JTy4EHHUS! KOHTPOJIBHOIO OIBITA -
5,5. Paccumraiite conepkanue Kajaus B aHaTu3upyemMom oopasie. Oteet: 18,3 MKr/miL.

2 Haecky ymoOpenust 2,0000 © MpOKUITSITHIIA C HACHIIICHHBIM PAacTBOPOM OKcajaTa
aMMOHHUSI, OXJIaIWIN, OTGUIBTPOBAIN U pazbaBuiu Booi 10 500 M. AIMKBOTY 3TOTO pacTBOpa
(5,00 mu) paz6aBunu 10 250,0 M 1 poTomMeTpUpoOBaTU B IUIAMEHH B TEX )K€ YCJIOBHSX, YTO U
nBa cranaaptHeix pactBopa KCI. Ioxyunsu cienyronue pe3yabTaThl:

Ck, MKI/MII 5,00 10,0 X
I, y.e. 16,0 29,5 24,2

Paccuuraiite maccoByto fomto kanus (%) B ynoopenuu. Otset: 10,0%.

3 Tab6nerky Butamuna C pactBopuin B kosoe emkocTbio 200,0 ma u 10 mn
MOJIy4EHHOTO PACTBOpPA IOMECTUIIH B STYEHKY U OTTUTPOBAIA aCKOPOMHOBYIO KHCIIOTY
anektporenepupoBaHHbIM Br, (CsHgOs + Br, —— CsHgOs+ 2Br + 2H+). CKONBKO
ACKOPOMHOBOM KUCJIOTHI COJEPIKATIOCH B TAOJIETKE, €CJIM HAa TUTPOBAHHUE 3aTpavyeHo 6 MuH 51 ¢
npu cusie Toka 70,4 MA? Myecx= 176 T/MOIB.

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB A/ MPOBEAeHUs MPOMEKYTOUHOI aTTecTalMu
[TpomesxyTouHas popma KOHTPOJIS — 3a4ET, SK3aMEH

4.2.1 Bonipocsl 1Ji1 NOATOTOBKM K 3K3aMeHY

Mertponoruueckas OI€HKa pe3yJabTaToB H3MepeHuil. [IpaBHIBHOCTH, BOCHPOHM3BOIUMOCTH
pe3ynbraroB. [lorpemHocTy H3MEPEHU, BUBI, CTPYKTYpa. AHaMUTHIeCKHi curHan. OCHOBHBIE
IpUeMbl Tepexoja OT BEIMYMHBI AHAJUTHYECKOTO CHrHajda K KOHILEHTpanuu. MeTton
HAaUMEHBIIINX KBAIPATOB.\

Metoapl pazgeneHuss U KoHIEHTpupoBaHus. CrmocoOwsl mpobooTdopa. MeToasl MOATOTOBKH
npoObl K aHAIH3Y.

Knaccudukanus crnekTpalbHBIX METOI0B. XapaKTEPUCTHUKU CIEKTPAIbHBIX MPUOOPOB: IIyM,
npeid, paspemiaromas  CHOCOOHOCTh,  aucmepcus.  MonekynspHas — abcopOIMOHHAS
cietpometpus. 3akoH byrepa-JlambOepra-bepa. CnextpodoromMeTpsl, MOHOXPOMATOPHI,
dorosnexTpokosopumetphl. Ilpsmas crekrpodoromerpust, auddepeHnnanbHas, MpoOU3BOIHAS;
CHEeKTPO(OTOMETPHUUECKOE TUTPOBAHUE.

KonebarenpHast criekrpockomnus. [IpuHiun merona, BUABI KOJCOaHUM, NETEKTOPHI, HCTOUYHUKU
BO30yxneHus. KauecTBEHHBIN 1 KOJTMYECTBCHHBIN aHAIN3.

Macc-crekTpoMeTpus, CIocOObI HOHU3AIINN, KAYECTBEHHBIN 1 KOJTMYECTBEHHBIN aHAIH3.
ATtoMHO-abcopOmonHas crektpoMmerpus. I[lpuwamun wmeroma. HcrouHukm BO3OYXKICHHS.
ATOMH3ATOpBI: TUTAMEHHAS U JJIEKTpOTepMHUYecKas aToMusanus. OmmOKH aHaM3a, TOMEXU |
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cnocoObl ux ycrpaHenus. [Ipumenenue Meroa.

OMUCCHOHHBIN CHEKTpanbHbIi aHanu3. Mcrounuku Bo30yxaeHus. CyIIHOCTh KayeCTBEHHOTO
aHanmu3a. PacmmdpoBka crektpoB. KonwdectBeHHblt aHanu3. I[lpumenenue wMerona.
JIOMMHECIIEHTHBIN CHEeKTpaIbHbIN aHaau3. Bujbl IoMUHECHEHIIUU, KMHEeTHKa. 3akoH CTokca-
Jlomens. Tymenune moMuHECHeHITMH. CXxeMbl NMPUOOPOB IS JTIOMHHECIICHTHOTO aHaJIn3a.
KBaHTOBBII M SHEPreTUYECKUM BBIXOJBI JIOMUHECICHIIMU. KadecTBEHHBIN U KOJIMYECTBEHHBIM
aHanu3. [IpuMeHenue mMerosa.

PeHTreHocnekTpanibHble METONbl aHau3a. PeHTreHOBCkue CrneKTpbl. OCHOBHBIE OJIOKU
PEHTIEeHOCTIEKTPAIbHBIX TMPUOOPOB. PeHtreHodnyopecteHTHrI aHanmu3. KadecTBeHHBIM |
KOJINYECTBEHHbIN aHan3. [[puMenenue meroa.

DIEKTPOXUMHUYECKNE METObl aHaiu3a. BO3HMKHOBEHHME NOTEHLIMAIA. Y CIOBUS H3MEpPEHUs
AQHAJIUTUYECKOTO curHana. lloTeHnuoMeTpuyeckuii MeTon aHaliu3a, YCIOBHUS BBIMOJIHEHUS
MOTEHIIMOMETPUYECKNX HU3MEPEHUN, meToabl uaMepeHus IJ[C raabBaHMYECKOrO 3JIEMEHTA.
[Ipsimas norenmometpusi (nonomerpust). Juddysuonnsiii noreHuuan. [lorennuomerpudeckoe
tutpoBanue. Kiaccupukanus 31eKTpoloB B MOTEHIMOMETPUU. DJIEKTPOAbI U3MEPUTEIbHBIE U
QIIEKTPOMBI CpaBHEHHS. OHCENEKTUBHBIC 3IEKTPOJBI, UX YCTPONCTBO, MPUHITUIBI paOOTHl U
MIPUMEHEHNE, CENEKTUBHOCTh. CTEKIISIHHBIM 3J€KTPOX W APYTHE 3JIEKTPOMABI I ONpPEAEICHUs
pH.

Bonsramnepomerpuueckuit meton ananusa. Kpusas Tok-noreHuuain. [lonspuzanuys 351€eKTpoaoB.
[Ipsimas Boasramnepomerpus. [lonsporpadus. Amnepomerpudeckoe TutpoBanue. [Ipumenenue
MeToaa. IHBEpCHOHHAS BOJIBTAMIIEPOMETPHS. Y CIIOBHSI BBIIIOJHEHHUE BOJIBTAMIIEPOMETPUYECKHUX
U3MEPECHUM.

Konaykromerpuueckuii aHaimu3. M3MepeHue 3JIEKTPONPOBOJAHOCTH  pacTBOpoB. (Cxema
YCTAHOBKHU JUIsl M3MEPEHUsl DJIEKTPUUECKOW mnpoBoauMocTU. [IpsiMas KOHIyKTOMETpus,
KOHJYKTOMETpHYECKOe TUTpoBaHue. Bunsl kpuBbixX. [ToaBumxHOCTh MOHOB. KynoHoMeTpus npu
IIOCTOSSHHOM TOK€ M TOTEHIHale, KyJIOHOMETPUYECKOE THUTPOBAHHUE. OJIEKTPOTrPaBUMETPUSI.
BuyTtpenHuii 31€KTpoaus.

Xpomarorpadus. Kiaccudukammus MeTonoB, ra3oBas M OKHIAKOCTHas XpomaTtorpadus.
Teopetnueckue ocHOBbI  xpoMmartorpaduu. OCHOBHbIE OJOKM  Ta30BBIX U KUAKOCTHBIX
xpomarorpadon. XpomaTtorpapuueckuil ik, mapaMmeTpsl yaepxxuBanus. Jlerektopsl. CBoHCTBa
HEnoJBWKHBIX (a3. ['a3oBas, >KMIKOCTHAs, TOHKOCJOWHAs, MOHOOOMEHHAs W Jpyrue BUIbI
xpomatorpaduu. [IpUHIMIBI ¥ MEXaHWU3MBI YyIEpKUBaHUA U pazaeneHus. IHeKTUBHOCTH
xpomarorpaduaeckoro paszzaeneHus. KauecTBeHHbINH M KOJTMYECTBEHHBIN aHamn3. ONTHMU3AIHs
yCIOBUH aHanmM3a B Ta30BOM Xxpomarorpaguum ©  BbICOKOI()()EKTUBHOM  KHMIKOCTHOM
xpomaTorpadun. XpoMaTo-Macc-CeKTPOMETPHSI.

Pannannonueie uamepenns. OCHOBHBIE BUIbI HOHU3UPYIOLIErO U3IydeHus. [eTekTopsl, MeToAb
KOJINYECTBEHHOTO aHanu3a. TOYHOCTh W pa3peuammas CHocoOHOCTh PaJuOIOTHYECKUX
n3MepeHuil. HenTpoHHO-aKTUBAlMOHHBIN aHAJIH3.

®u3nuecKkue U MEXaHMYECKUE UCTIBITAHUA (Ha IPUMEPE UCIBITAHUI B CTPOUTEILCTBE). MeToabl
Ne(hEeKTOCKOTTMU MaTEPHAIIOB.

buonorunueckne Meronibl KOHTpoJs. OnpeneneHne TOKCUYHOCTH BOJIBI.

Metoapl TepMUUYeCcKOro aHainuiza. Bo3MoxHocTH U npumeHeHue. OmnpenesieHuE IMokazaTenei
I10’KapOB3PHIBOOIIACHOCTH MaTEPUAJIOB.

IIpumep 3K3aMeHalIMOHHOTO OWJIeTa
OI'bOY BO «KybaHCkuii rocy1apcTBEHHBIN YHUBEPCUTET»
Kadenpa ananutnyeckoit XuMuu

Hucnumuza «MeToasl U cpeAcTBa U3MEPEHUN U KOHTPOJIS
Hanpasnenue noaroroku 27.03.01 «CtanmapTuzanusi 1 METPOJIOTHS
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buier Nel

1. Brnok-cxema razoBoro xpomarorpada.
2. Tlomapuzanus 3JIEKTPOIOB

3aB. kaenpoit aHATUTHIECKOU
XUMHH, J-p XUM. HayK, Ipodeccop 3.A. Temeppaiues

Kpurepuu BbICTABJICHHSI OIIEHOK HA JK3aMeHe:

OIleHKA «OTJHYHO»: TJIyOOKHME WCUEpPIIbIBAIOIINE 3HAHUS BCETO MPOTPAMMHOTO
MaTepuana, JIOTUYECKH TMOCIeNI0oBaTeNIbHbIC, MOJTHBIC, MPABWIBHBIE W KOHKPETHBIE OTBETHI Ha
BOMIPOCHl  AK3aMEHAIIMOHHOTO OWJeTa W JONOJHHUTEIBHBIC BOMPOCH], HCIIOJIB30BAaHHE B
HEOOXOMUMOM Mepe B OTBETaxX TEPMUHOJIOTUM JWCHUIUIMHBI, TPEACTABICHHOW B
PEKOMEHIYEMBIX Y4EOHBIX MMOCOOUSIX U JOMOHUTENBHOM JINTEPATYPE;

OIlEeHKA «XOPOIIO»: TBEPAbIC W JIOCTATOYHO IIOJIHBIC 3HAHUS BCErO IPOTPAMMHOIO
MaTepuaia, MmocieoBaTeIbHble, PAaBUIbHBIC, KOHKPETHBIE OTBETHI HA MOCTABICHHBIC BOTPOCHI
py CBOOOTHOM pearupoBaHUM HA 3aMEYaHUS 110 OTACIBHBIM BOIIPOCAM;

OIleHKA «YyJIOBJIETBOPUTEJIbHO»: 3HAaHWE W TOHMMAaHWE OCHOBHBIX BOIIPOCOB
pOrpaMMbl, HAMYKME HECYIIECTBEHHBIX omuOoKk (He Oomee 50%) mpu HECTOCOOHOCTH WX
CaMOCTOSITEIIbHOW KOPPEKTHPOBKH;

OllEHKA «HEYIO0BJIETBOPUTEJIbHO»: HENIOHUMAHHWE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CYIIECTBEHHBIE OIMMOKM B OTBETE, HEYBEPEHHBbIE W HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI 9K3aMEHATOPA.

Kputepuu oneHku npu caayve 3a4era:

OIIEHKA «3a4YTEHO»: CTYACHT BJAJ€eT TEOPETHYSCKHUMH 3HAHMUSMHU TI0 BCEM pasesiaM
JTUCITUIUIAHBI, 00JIaJaeT MPAaKTHUYECKUMU HaBBIKAMU TMPOBENCHUS KCIEPUMEHTOB, BO3MOXKHO,
JIOMTyCKAeT HE3HAYUTENIbHBIC OINMOKH, CTYJCHT yMEEeT TMPABHIBHO OOBSCHATh PUYHHBI
MPOIECCOB U SBIICHUH, HJUTFOCTPUPYS OTBET MIPUMEPAMHU.

OIlEHKA «He 3a4YTEeHO»: MaTepuay HE yYCBOCH BOBCE WM YCBOEH YaCTUYHO, CTYACHT
3aTPyIHSETCS TPUBECTH MPUMEPHI MO pa3jiesiaM JUCHUIUINHBI, MOKA3bIBACT OTPAHHYCHHBIH
00beM 3HAaHWI MPOrPaMMHOTO MaTepuayia, HE TIOKa3bIBAeT HABBIKOB JKCIICPUMEHTAIBHOM
paboThI.

OneHouHble CpeACcTBa [UIsl MHBAIUAOB M JMI, C OIPAaHUYCHHBIMH BO3MOYKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJUAaM M JHMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
310POBBS IIPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS I IOJArOTOBKH OTBETA HA DK3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yJIbTATOB O0YyUEHHs] MHBAJINIOB M JIUIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSAMH 310POBbs IPELYyCMaTPUBACTCS MCIOIb30BAHUE TEXHUYECCKUX
CPEICTB, HEOOXOMMBIX UM B CBSI3U C UX UHAMBHUIYaTbHBIMH OCOOEHHOCTSIMY;

— IIpU HEOOXOAUMOCTH AJIsl 00YUaIOIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 3/J0POBbSI
U MHBAJIUAOB INpOLEIypa OLEHMBAHUSA pE3YNbTaTOB OOY4YEHUS IO JUCLUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTaIOB.

[Tporenypa oneHMBaHUsI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbSl 10 JUCHMIUIMHE (MOAYJIIO) MNpEAyCMaTpUBAaeT IPEAOCTaBICHUE
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uHbopManuu B QopMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0POBbS U BOCIPHUSATHUS
UHpOpMaLUK:

JUJist 1L ¢ HApYIICHUSIMU 3PCHUS:

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUiist TT ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jis vI1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHHUTEJIbHOH Y4eOHOM JIUTEPATYpPbl, HEOOXOAUMOM
JJ1s1 OCBOEHHSI TUCIUIITHHBI (MOTYJIf)
5.1. OcHoBHas JuTEpaTypa
1 OcHOBBI aHATUTHYECKOW XUMHHU: Y4EOHHUK IJIsl CTYAEHTOB BY30B B 2-x Tomax/Ilox pen.
3onotoBa I0.A. M.: Akanemust. 2010
2Bbapb6anar, FO.A. OCHOBBI aHATUTUYECKON XUMHU: MPAKTUIECKOE PYKOBOJCTBO [ DIEKTPOHHBIH
pecypce] : pyxkoBoacteo / FO.A. bap6anat, A.B. 'apmami, O.B. Monoraposa, E.A. Ocurosa ; moj
pen. 3omotoBa FO.A., IlexoBnoBoit T.H., Ockonka K.B.. — DOnekrtpon. man. — Mocksa:
N3narensctBo  "JlaGopatopust 3manumi", 2017. — 465 c¢. — Pexum gocryna:
https://e.lanbook.com/book/97410

5.2. lonotHMTEIBLHAS IUTEPATYPA
1 Ananutnueckast xumus. [Ipobmembr 1 moaxonsl B 2-X T., moa. pea. Kenbrepa P., Mepme K.-
M., Orro M., Bunmep I'.'M., niep. ¢ anr., M.: Mup ACT, 2004
2 BacunneB B.Il. Ananutudeckass XuMHs: COOPHHK BOIPOCOB, YIPAXXHEHUH M 3a7a4: ydeOHOe
nocobue ans cryaentoB By30oB / B. I1. Bacunbes, JI. A. Kowepruna, T. JI. Opnosa - 4-¢ u3f.,
ctep. - M.: Jlpoda, 2006.
3 Bepmunun, B.M. Ananmutudeckas xumus [DneKTpoHHBIA pecypc] : yueOnuk / B.J.
Bepmmaun, 1.B. Bnacosa, .A. Hukudopoa. — Dnekrpon. nan. — Cankr-IletepOypr: Jlanb,
2017. — 428 c. — Pexum pocrymna: https://e.lanbook.com/book/97670 .

Jl1g 0cBOEHMSI AUCUMILIMHBI MHBAIMAAMH U JUIIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
30pOBbsSl MUMEIOTCSI M3AAHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» 1 «Opaiit».

5.3. llepuoguyeckne U3IaHUs
’KypHan aHaTUTHYECKOW XUMHUH
3aBojckas 1aboparopus. JluarHocTuka MaTepuaos.

6. Ilepeyenbr pecypcoB  HH(POPMANUMOHHO-TEJIEKOMMYHUKAINMOHHON  CeTH
«MHTEpHET», B TOM 4YHCJEe COBpPeMeHHble MNpPO(pecCHOHAIbHBbIE 0a3bl [JAHHBIX U
HH(OPMaAIIMOHHbIE CIPABOYHbIE CHUCTeMbl, HEOOXOAUMBbIe [JII OCBOEHUS] AUCHUILIUHBI
(Moxys)

-OenepanpHOE areHTCTBO M0 TEXHUUYECKOMY pETYJIMPOBAHHUIO W METPOJIOTUH, CalT
WWww.gost.ru; 6a3a HOpMaTHBHBIX JOKYMEHTOB;
-caiiT @eepanbHOTO areHTCTBA N0 TEXHUYECKOMY PETYJINPOBAHUIO U METPOJIOTUU
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http://protect.gost.ru;

-ToucKoBas rardopma, o0beanHsoNIast peepaTuBHbIe 0a3bl JAHHBIX ITyOJIUKAIMA B
HAy4YHBIX )KypHaJIaX ¥ MaTEeHTOB http://www.webofscience.com;

-Oubnuorpaduyeckas u pepepaTuBHas 6a3a JTaHHBIX https://www.scopus.com;

-cpaBouHO-TipaBoBas cuctema «Koncynerant [Lmocy (http://www.consultant.ru);

-6a3a nanHbix Hayunoit anekrponnsiit Oubmmotexku eLIBRARY.RU https://elibrary.ru;

-TIOpTaji OTKPHITHIX AaHHBIX Poccuiickoit ®denepanmu https://data.gov.ru;

-0a3a maHHBIX Bcepoccuiickoro HMHCTUTYTa Hay4HOM W TEXHHYECKOH WH(opManuu

(BUHUTH) PAH http://www2.viniti.ru/ ;

-penepanbHblil  UHQOpPMAIMOHHBIM (GOHI 1O OOECIEYCHUIO EIUHCTBA W3MEpPEHUI
https://fais.gost.ru/fundmetrology/registry;

-caiitT Poccrangapra. Hopmarusaas u rexundeckas 6a3sl 'CU
https://www.gost.ru/portal/gost/home/activity/metrology/normandtech;

-uH(OpPMAIOHHAS CIIPABOYHASI CHCTEMa HOPMATHBHO-TEXHUYECKOM U MTPaBOBOM
uHpopmannu TexskcnepT (HalMOHAIbHbIE CTAHAAPTHI, IPUPOIOOXPAHHBIE HOPMATUBHBIE
JTOKYMEHThI) www.cntd.ru;

-(penepanbHas rocyapcTBeHHas HHPopMalmoHHas cuctema «HaruronanbHas
aNeKTpoHHast 6nbaroTeka» https://H30.pd.

7 MeToanyecKne YKa3aHUA U MAaTePHAJIbI 110 BUAAM 3aHATHI
Mertoauyeckue peKOMEHAAIUH CTYAEHTaM 10 OPraHU3aluH H3YYeHHU s JIUCIHIITHHbI
" MeToabl U CPEeACTBA M3MEPEeHHUI U KOHTPOJIs "

VYcnenHoe OCBOEHUE AUCHUIUIMHBI TPEANOJAraeT aKTUBHOE, TBOPYECKOE YYacTHE
CTyJICHTa ITyTeM TUTAHOMEPHOM, TOBCEHEBHON PaOOTHI.

OO0uue pekomMeHIaIUN

N3yuenne AUCIUIIIMHBI CIeAyeT HAaUYMHATH C MPOpaboTKH paboueld mporpamMmbl, 0C000€
BHUMaHUE, YAEJsIs LeJsIM U 3aJ]a4aM, CTPYKTYPE U COACPKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKI M A

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCHE 3aHATUM, OTMETHTE MaTepual KOHCIEKTA JIEKLHH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTH OTBETHI HaA
3aTPYyAHUTENbHBIE BOMPOCHI, UCIOJIB3Ysl PEKOMEHIYEMYIO JTuTepaTrypy. Eciu caMocTosTenbHO
HE YJaJ0Ch pa3o0partbcsi B MaTepuaie, chopMyIupyiTe BOIIPOCHI M OOPATUTECH 3a MIOMOIIBIO K
NPEMo/IaBaTes0 Ha KOHCYJIbTAIlMH WK ONvpKalIIen JIeKInu.

PerynspHo oTBoauTe Bpems AJisi MOBTOPEHUS MPONHIECHHOIO MarepHasa, IpoBepsisi CBOU
3HaHUS, YMEHHUS U HaBBIKU 10 KOHTPOJIbHBIM BOIIPOCAM.

BrinosiHeHue 1a00paTOpHBIX padoT

Ha 3ansatum monyuute y mpemnojaBarelisi TpaduK BBITIOJHEHHUS J1abOpaTOpPHBIX PabdoT.
O063aBenuTech BceM HEOOXOIUMBIM METOIMYECKUM O0ECIICUCHUEM.

[lepen mnocemiennem n1abopaTopuy HU3yYUTE TEOPHUIO BOIPOCA, MPEANONIAraeMoro K
HCCJICIOBAaHHUIO, 03HAKOMBTECh C PYKOBOJACTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
IIPOTOKOJI IPOBEJCHUSI pabOThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJIMII ISl 3aM0JHEHHSI SKCTIEPUMEHTAIbHBIMY TaHHBIMU HAOIIOICHU;

— YpaBHEHMS XMMHUYECKUX pPeaKIuil MpeBpalleHnil, KOTOpble OyAyT OCYLIECTBIECHbI IPU
BBIMIOJTHEHUH SKCIIEPUMEHTA;
pacueTHble (HOPMYIIBL.

OdopmiieHre 0TYETOB JTOHKHO MMPOBOIUTHCS TIOCTIE OKOHYAHUSI pabOThI B TAOOPATOPUH.
I[JIH MNOATOTOBKH K 3aIlUTC OTUCTA CICAYCT HNPOAHAIN3UPOBATH SKCIICPUMCHTAJIBHLIC
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PE3yNbTaThl, COIOCTABUTh HX C H3BECTHBIMH TEOPETUUECKUMH MOJIOKSHUSIMU HIIH CIIPABOYHBIMU
JTAHHBIMU, OOOOLIMTH PE3YNbTaThl MCCICIOBAaHHW B BHUJIE BBIBOAOB IO padoTe, MOArOTOBHTH
OTBETHI Ha BOIPOCHI, IPUBOJANMBIC B METOIUYCCKUX YKA3aHUAX K BBIMOIHEHHIO JJAOOPATOPHBIX
pabor.

MeToanyeckne peKOMeHAAUMHU MPENoAaBaTe/IsIM 10 MeTOAUKE NMPOBeAeHU s
OCHOBHBIX BH/I0B Y4€OHbIX 3aHATHI

Jlexknun

Memoouka umenus 1ekyuti

Jlexuuu SBISIOTCS OJAHUM M3 OCHOBHBIX METOJOB OOYYEHHS IO TUCIUIUIMHE, KOTOpbIE
JIOJKHBI PeIlaTh CIASAYIOIINE 3a/1aUu:

—HW3JIOKUTh BAKHEHIIMKW MaTepuand MporpaMMbl Kypca, OCBEIIAIOIIWA OCHOBHBIE
MOMEHTHI;

—pa3BUTh Y CTYAEHTOB NOTPEOHOCTh K CaMOCTOSITEIbHOM paboTe Haja y4yeOHOUW u
HAy4HOU JIUTEPATYPOH.

['maBHOW 3amaveil KakIOW JIEKIUU SABJISETCA PACKPBITHE CYIIHOCTH TEMBI M aHAJU3 €€
[JIABHBIX MOJIOKeHHM. PekoMeHnyeTcss Ha mepBOM JEKIMHM JOBECTH O BHUMAHHS CTYICHTOB
CTPYKTYpY Kypca M €ro pasJelnbl, a B JajJbHEHIIeM YKa3bIBaTh Hauajao Ka)Jaoro pasfena, CyTb U
€ro 3aj7laudl, a, 3aKOHYHMB M3JI0KEHHUE, TTOJABOAUTH UTOT TI0 TOMY pa3zelny, YTOObI CBA3aTh €ro co
CJIETYIOILIHM.

Cooepoicanue nexyuti

Coneprxanue JeKIMii onpenaensiercss pabodeil mporpammoit Kypca. Kpaitne xenatenbHo,
YTOOBI Ka)k/J1asl JIGKLIMS OXBaThIBaJIa U MCUEPIIbIBAJIa ONPEJCIICHHYIO TEMY Kypca U MpeacTaBIIsiIa
cOOOM JIOTMYECKH BIOJHE 3aKOHYEHHYIO paboTy. Jlydie COKpaTuTh TeMy, HO HE JOMYyCKaTh
IIepeprIBa €€ B TAKOM MECTE, KOTJla OCHOBHAs M€ €lIe MTOJHOCThIO HE PACKPBITA.

JlaGopaTopHble 3aHATHA

Memoouxa nposedenus 1a60pamopHbIX 3aHAMUL

HenssmMu mpoBeaeHMS 1a00PATOPHBIX PAOOT SBIISIOTCS:

—YCTAaHOBIICHWE CBS3€i TEOpUU C TPAKTUKOH B (QopMe IKCIEPUMEHTATHHOTO
MOJITBEP K ICHUS TIOJIOKEHUHN TEOPHH,

—o0y4yeHue CTyICHTOB YMEHUIO aHAJTU3UPOBATh MOy4YE€HHBIE PE3YIbTAThI;

—KOHTPOJIb CAMOCTOSITENIbHON pabOThI CTYIE€HTOB 10 OCBOEHHUIO KYypCa;

—00y4eHne HaBbIKaM MPOPECCHOHATBHOM IEATETLHOCTH

[lenn maGopaTOpHOrO MpaKTUKyMa AOCTUTAIOTCS HAWIYYIINM OOpa3oM B TOM Ciydae,
€CJIM  BBINOJHEHHUIO HKCIEPUMEHTa MpENUIecTBYET OIpeAesieHHas IOJArOTOBUTENbHAs
BHeaynuTopHasi pabota. [loaTomy mpenoaaBarens 00s3aH JOBECTH J0 BCEX CTYICHTOB rpaduk
BBITMIOJTHEHUS TaOOPAaTOPHBIX PabOT ¢ TeM, 4TOObI OHU MOIJIM 3aHUMAThCs LieJeHaNpaBICHHON
JOMAaIITHEH MOATOTOBKOM.

[lepen HauasoM O4YEpPEAHOTO 3aHATHS MpEMNoAaBaTellb JIOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJEHTOB K BBINOJIHEHHIO JIaOOpaTOpHOW pabOoThl MyTeM KOPOTKOIO
co0OeceloBaHUs W TPOBEPKU HAIMYHUS Yy CTYJEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEACHUS
paboTEHL.

8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYHIECTBJIECHUH
00pa3oBaTeILHOIO NMPoIecca Mo JMCUUILIHHE (MOTYJII0)

8.1 llepeuenb MHGOPMANUMOHHBIX TEXHOJIOT Wil

KomnbrotepHast 00paboTka SKCIEpUMEHTAIbHBIX JAHHBIX.
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8.2 Ilepeuenb HE0OXOAUMOTO JIMIIEH3MOHHOTO POTPAMMHOI0 00ecIeYeHus
Microsoft Office Excel.
JInneH3nOHHbIE KOMIIBIOTEPHBIE MPOrpaMMbl OOpPaOOTKM JaHHBIX HPOTPaMMHO-aNIapaTHBIX
KOMILJIEKCOB MPUOOPOB: Ta3oBblii xpomarorpad «Kpucramn-2000M», ra3zoBbiii xpomarorpad
GC 2010 “Shimadzu”, »xuakoctHbeiii xpomatorpadp LC 2010 “Shimadzu”, ra3oBblii XxpomaTo-

macc-ciekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap. (03HaKOMHUTEIBHO)

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHHUS

00pa30BaTeJbLHOI0 MPOLECCa MO AUCHUILIUHE (MOIYJII0)

No B paGot MatepuaibHO-TeXHUYECKOe 00ecredeHre TUCIUTITNHbI
(MOyssl) M OCHAILEHHOCTh
1. Jlekumonnele 3auatua | Jlekuuonnas aynuropus 425C, 422C, 416C
2 JlaBoparopHbie Jlaboparopun 252C, 242C, YKOMIUIEKTOBaHHas
3aHATUS CHeuaIn3upOBaHHOM MeOenbio u aQHAJTUTUYECKUM
000pyIOBaHUEM: CIIEKTPOMETP MH(PAKPACHBIH, CIIEKTPOMETP
LEKI, xpomarorpad, pH-merpsl -2mT., (HOTOKOIOPUMETPHI-
2mwr., KOHJYKTOMETD, pedpakromerp, HeHTpHudyra,
XOJIOMUIbHASL ~ KaMmepa, BeChl  aHaJUTHYECKHE,  BECHI
nabopaTopHbIe
3. Kypcosoe He npenycmotpeno
MIPOCKTUPOBAHNE
4. ['pynnoBbie Aynutopus 242C, 252C
(MHOUBUAYaTbHBIC)
KOHCYJbTAIU
5. Texymuii  KOHTpOJIb, | Aynutopus 242C, 252C
MIPOMEKYTOUHAS
aTTecTaus
6. CamocTosiTenbHas CamocTosTenbHass paboTa CTYIEHTOB OCYIIECTBIISETCS
pabora B YUTAJIbHBIX 3anax Oubnuotexu KyOI'Y, 3ame pedepaTuBHBIX
KypHaJoB, BbeUHMcIuTeTbHOM IieHTpe KyoI'Y, WuTepHer-
LEHTpPEe, a TaKXKe JPYruX ayauTopusx (axkyabTeTa XUMHUH U
BBICOKHX TE€XHOJIOTHI C BO3MOXKHOCTHIO MOJKIIIOUEHHS K CETU
«HTEpHET» W oOOeclmeYeHneM JOCTyla B O3JIEKTPOHHYIO
nH(}OPMAIIMOHHO-00pa30BaTEILHYIO CPey OpraHU3aIliu.
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