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Pabouas mporpamMmmMa AUCIUTIIHHBI «METOBI U CPE/ICTBA U3MEPEHUM U KOHTPOJISD)
COCTaBJICHA B COOTBETCTBHU c ®denepanbHbIM roCyJ1IapCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAAPTOM BBICIIETO oOpa3oBaHMsI TIO HAMPABICHUIO
noarotoBku 27.03.01 CrangapTusanusi 1 METPOJIOTHS.

[Iporpammy coctaBunia:
H.B. Kucenesa, nouieHT kadeapbl aHaTUTHYSCKON XUMHH, KaHIUJIaT XUMUUECKUX

HayK, JTOLEHT
'%L’;%

PaGouast nporpamMmma quCIUIUIMHBI « METOIBI M CPEJICTBA U3MEPEHUM U KOHTPOJISD)
yTBEPKJIEeHA Ha 3acenanuu kadeapsl (pa3padoTunKa) aHATUTUYECKOW XUMUHU
npotokod Ne 7 ot 17 anpenst 2025 r.

3aBenyromuii kadeapoit (pazpadotunka) Temeppaamies 3.A.
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VYTBepk/IeHa Ha 3acelaHnH Y4eOHO-METOAMUECKO KOMUCCHH (PaKyJIbTeTa XUMUU
Y BBICOKUX TEXHOJIOTH

npoTtokod Ne 7 ot 24 anpens 2025 r.

[Ipencenarens YMK daxynbreta becnanos A.B.

KaHJI. XMM. HAayK, JOLICHT

I/ >
DKcneprT:
JIOKTOp XMMHUYECKHUX HAYK,

npodeccop kadeapsl cTaHIapTU3AIUN, METPOJIOTHUH
u ynpasinenusa kauectsoM ®I'bOY BO Ky6I'TY H.K. Crpuxos



1. lleain 1 3272494 OCBOEHUS JUCHUILIHHBI
1.1 leab AMCHUNIMHBI
[lenbto wm3ydeHus kypca “MeToibl M CpeACTBA HU3MEPEHUNH U KOHTPOJIS SBISIETCA

(dhopMUpOBaHHE Yy CTYICHTOB COBPEMCHHBIX TMPEICTABICHUNH O METOJaX HCIBITAHUN MPOTYKIIUH,
BEIIECTB U MAaTEPHUAJIOB JIJIsl OLIGHKH COOTBETCTBHUS YCTAHOBJICHHBIM TPEOOBAHUSIM.

1.2. 3agauy JUCHUILIMHBI
- (hOpMHUPOBAHKE y CTYJAECHTOB CUCTEMHOT'O MPEACTABICHUS O CPEACTBAX U3MEPECHUI U KOHTPOJIS U
0 METOJIOJIOTMH UX MCIIOJIb30BaHUS B 00ECIIEYCHUH KayecTBa MPOIYKIIUH;
- M3y4YeHHE W OCBOCHHE Ha MPAKTUKE COBPEMEHHOTO TMapKa HW3MEPHUTEIbHBIX NPHUOOPOB U

KOHTPOJIBHOT'O 000pYI0BaHMUS.

1.3 Mecrto nucuunimubl (Moayas) B crpykrype OOII BO
JucuunnuHa «MeToasl U cpeAcTBa U3MEPEHUI U KOHTPOJISH) OTHOCUTCSA K 00s3aTENIbHOM

gacTu y4eOHoro rana. J{s ee u3ydeHus CTyJeHT JODKEH 3HATh (PM3MUECKUE BEIIMYMHBI M €IMHULIBI
UX H3MEpPEHUs, OCHOBBI MAaTE€MaTU4YeCKOW CTaTUCTUKH, YMETh aHAJIM3UpPOBaTh MaTeMaTH4ECKUE
3aBHCUMOCTH, TIOJB30BAThCS KOMIIBIOTEPHBIMH MpOTpaMMaMHU Ui  pacdyeToB M 00pabOTKH
JKCIIEPUMEHTAIBHBIX JAHHBIX. JIMCIUMIUIMHA JIOTHYECKM CBs3aHAa C AMCHMIUIMHAMHM «Dusndeckue
OCHOBBI U3MEPEHUH U ATATOHBI», «OCHOBBI aHAJIN3a U AHAJTUTHYECKOI0 KOHTPOJIS, «AHAIUTHYECKas
XUMUSD.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTEJIbHOM POrpaMMBbI
B npouiecce n3yuenus qucuMIIMHbL “MeTobl U CpecTBa U3MEPEHUN U KOHTPOIIA Y

CTYJIEHTOB (DOPMUPYIOTCS ClIeIyIolue TPodecCHOoHaTbHbIE KOMITETEHIIUHN

Kon v HanmeHOBaHME MHIUKATOpa Pe3ynbrarel 00y4eHHs IO TUCHUIUINHE
JOCTYKEHUST KOMITETEHITH
I1K-6 CriocobeH 00OCHOBBIBATH BBIOOP METOJHK, CPEICTB HM3MEPEHWH W WCIBITAaHHN ISt

KOHTPOJISI KAauecTBa ChIpbsl W MHPOAYKIHMH, pa3pabaThIBaThb CXEMbl MPOBEICHHS H3MEPEHUH U
UCTIBITAHUI C YYeTOM METPOJIOTMYECKOro OOECIeYeHUs] TEXHUYECKOTO KOHTPOJISI, WCIBITAaHUA U
nporeccoB TpeOOBaHMSM HOPMATUBHBIX JIOKYMEHTOB IIPH TPOBEJACHWU pabOT 1O OIeHKE
COOTBETCTBHS

UIIK-6.1 OcymecTBusier BBIOOp METOAUK, | 3HAET nHPOPMALMOHHOE u METOANYECKOE
CPEIICTB W3MEpEeHHH W WCIBITaHUK Ui | oOecriedeHne W3MEpPEeHWH W KOHTPOJA, TPHUHIIUTIBI
KOHTPOJIS Ka4eCTBa CHIPBS U MIPOIYKIINU paboOTHl HCIBITATENILHOTO OOOPY/IOBaHHSI M CPEACTB
H3MEpEHU

YMeeT npaBUWIIbHO 3KCIIITyaTHPOBaTh CPENCTBA

A3MEPEHUM U KOHTPOJIS, aHAIU3UPOBATh UX
BO3MOKHOCTH JUJISl OLIEHKU IIPUTOJHOCTH IS
HCIIONb30BAaHUS B IIPAKTUKE OLIEHKH COOTBETCTBUS U
YIIy4llIeHHs Ka4eCcTBa

BJ'Ia)IGeT HaBbIKaMH TPOBCACHUA HCIBITAHUHI C IEIbI0
OICHKN COOTBCTCTBUA 00BEKTOB YCTaHOBJICHHBIM

TpeOOBAHISIM
HIIK-6.2 [Tonumaer cymHOCTh | 3HaeT (OCHOBBI METPOJIOTHYECKOr0  OOecredeHus
METPOJIOTHYECKOTO o0ecrieyeHns | TEXHUYECKOT0 KOHTPOJIS, HCIIBITAHUN M MIPOIIECCOB

TEXHUYCCKOI'O  KOHTPOJIA, HUCTOBITAaHUN U | YMmeer paSpa6aTLIBaTI> CXCMBI ITPOBECACHUSA I/I3MepeHI/Iﬁ




KOH 1 HAMMCHOBAHUC MHAMUKATOpA
JOCTHXKCHUSA KOMIICTCHIINH

PCBy.]'ILTaTI)I 06yquI/1;1 10 JUCHUIITTHHE

mpoucccoB u

MPOIIECCOB

HUCIIBITAHUU  C

y4eToM

METPOJIOTMYECKOTO
obecrieueHnss TEXHUIECKOr0 KOHTPOJIA, HUCIBITAaHUHN U

Bnaneer

HaBBIKaMHM OIICHKHM Ka4dy€CTBa MCTOIHK
KOHTPOJIA Ka4CCTBA ChIPbA U NPOAYKIINH

2. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT
OO61mmas TpyI0EMKOCTh TUCIUTUIHHBI COCTaBIsIeT 7 3a4. ef. (252 vaca), ux pacnpenencHue

1o BHJIaM padoT mpexacTaBiaeHo B Tabmuie (11s cryaentoB ODO).

Bun yuebHoit paboThl Bcero
4acoB 4 5
ceMecTp | ceMecTp

KonTakTHasi paboTa, B TOM 4ncJie: 156,5 52,2 104,3
AyIuTOpHBIE 3aHATHS (BCEro): 152 50 102
3aHATH JIEKIIMOHHOTO THIIA 50 16 34
JlaboparopHbIe 3aHATHS 102 34 68
3aHATHS CEMHUHAPCKOro TUIA (CEMUHAPHI,
IPAKTUYECKUE 3aHATHS) i
WNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 4 2 2
[Tpomexyrounas arrectanus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHCIe: 69,8 55,8 13
Kypcogas pabora - - -
[TpopaboTka yuebHOro (TeOpeTHYeCcKoro) MaTepuana 28,8 25,8 3,0
anonHerIe MRJIMBHIYaJIbHBIX 33 (AR (TToaroTOBKA 20,0 150 5.0
COOOIIeHUH, Tpe3eHTaIuil)
Pedepar - - -
IToaroToBKa K TEKyleMy KOHTPOJIIO 20,0 15,0 5,0
KoHTpoJb:
IToaroToBKa K 3K3aMeHy 26,7 - 26,7
O01mas Tpy10eMKOCTh qac. 252 108 144

B TOM fmeae 1565 | 522 104,3

KOHTaKTHasi pabora

3a4. e 7 3 4

2.2. CTpyKTYypa JMCHUILTHHBI

Pacnipenenenne BHUIOB y4eOHOM paboOThl M HMX TPYAOEMKOCTH IO paszjaeiaM JUCUUILIIHHBL.

Paznensl guctuninnel, n3ydaemsie B 4, 5 cemectpax (ais ctynentoB ODO)
OcHoBHBIE pa3ejbl TUCHHIINHBI:

Cemectp 4
KonnuecTBo yacos
Ne
AynuropHas Camocrosrens
pas- HaumenoBanue pasnenos
. Bcero pabora Has pabora
8 i JIP
1 2 3 4 5] 6




KosmgecTBo yacoB
No
AynuropHas Camocrosrens
pas- HaumenoBanue pasnenos
o Bcero pabora Has pabora
8 i 7P
1 Craructuueckas oOpaboTka 16 5 14
IKCIIEPUMEHTAIBLHBIX JTAHHBIX
2 | IlogroroBka mpoObl K aHAIN3Y 14 2 12
Knaccugukanus criekrpaibHbIX
3 | meronoB aHanm3a. MeTobl 38 6 18 14
MOJICKYJISIPHOM CIIEKTPOCKOIIHH.
4 MeTo/1bI AaTOMHOW CIIEKTPOCKOITUHT 37,8 6 16 15,8
5 | Umoeo: 105,8 16 34 55,8
6 | KCP 2
7 | UKP 0,2
8 | Bceco: 108 16 34 55,8
Cemectp 5
KonmyectBo yacos
Ne
AynuropHas CamocrosTenb
paz- HaunmeHoBaHue pa3aenos
ena Bcero pabota Has pabora
8 1 7P
1 2 3 4 5 6
DNEeKTPOXUMHUYECKHE METO/IbI
1 aHanu3a. 24 6 16 2
[ToTeHIIMOMETPHYECKHE METOIBI
5 Bonbpramnepomerpudieckue 29 5 14 5
METOJTbI
3 Kongykromerpus 11 2 8 1
4 Kynonomerpus 11 2 8 1
5 Pagnosornyeckue MeTOEI 11 2 8 1
KOHTPOJIS
6 MeTozpl XpomaTorpadun 22 6 14 2
7 du3nyecKkue U MEXaHNIeCKHe 8 6 2
WCTIIBITAHUS
8 Buonorudeckre MeToab 3 2 1
KOHTPOJIS
9 [To>xapoB3pHIBOOIIACHOCTH 3 2 1
MaTepHaJIOB
10 | Umoeo: 115 34 68 13
11 | KCP 2
12 | UKP 0,3
13 | Dxzamen 26,7
14 | Bceco: 144 34 68 13
2.3 Coaep:xkanue pa3iejoB IMCHUILITHHBI
2.3.1 3aHATHSA JEKIMOHHOTO THIIA
Ne
HaunmenoBanue dopma TEKyIIEero
paszzuen Copneprxanue paszzuena
. paznena KOHTPOJISI




2

3

4

CrartucTuueckas
obpaboTka
IKCIIEPUMEHTATBH
BIX JJAHHBIX

OCHOBHbIE TOHATHUSL U TEPMUHBI,
MHOT000pa3ue U3MEPUTEIbHBIX 3a/1a4.
[ToHsiTHE O METOAMKE U3MEPEHUM.
Kinaccudukanust uamepeHuii mo Bugam
M3MEPEHU, BUIbl UCTIBITAHUM.
MeTtponoruueckas OLEHKa pe3yJbTaToB
usmepeHuii. [IpaBUIIBHOCTS,
BOCIIPOU3BOJUMOCTb PE3YJIbTaTOB.
[TorpemHoCcTn u3MepEHnid, BUAbL, CTPYKTYpa.
Ananutuyeckuii curiai. OCHOBHBIE PUEMBI
nepexo/ia OT BEJIMYUHBI AHATTUTUYECKOTO
CUTHaJIa K KOHIEHTpPAaI1H.

YceTHBII onpoc

[Toaroroska
poOBI K aHAIH3Y

MGTOI[I)I pasaciiCHruA U KOHICHTPUPOBAHUA!
AIIEKTPOXUMUYECKHE, COPOIIMOHHBIEC,
SKCTpakiuoHubie. [Ipo6ooTOop ra3oB u
KHUJIKOCTEH. MeTOIbI Pa3lIoKEHUS MPOOBI:
030JICHHE, CTIEKaHUE, TEPMOITU3.

YcTHBII onpoc

CnexTpaibHble
METO/BbI aHAJIN3A.
Metoanl
MOJIEKYJIIPHOMN
CIIEKTPOCKOIIHH.

Knaccudukanus cnekTpalbHbIX METOIOB.
XapakTepUCTUKH CIIEKTPaJIbHBIX TPUOOPOB:
1IyMm, apeiid, paspeniaromas ciocoOHOCTb,
mucriepcus. CekTpopoToOMETpHI,
MOHOXpOMAaTOpbI, MoJeKyspHast
abcopOLMOHHAs CIIEKTPOCKONHS. 3aKOH
Bbyrepa-Jlam6epta-bepa. [Ipsmas
CHEKTPO(OTOMETPHS U CIIEKTPO-
(doTomMeTprUECKOE TUTPOBAHUE.
KonebatenbHas crieKTPOCKOIUS.
Pedpakromerpusi. JIroMHHECIIEHTHBIIH
CIIEKTpaJbHbIN aHaN3. Buibl
moMuHecueHuu. 3akoH Ctokca-JloMmmens.
Tymenne momuHectieHIMU. CxeMbl TpruOOpoB
JUISl IFOMAHECLEHTHOTO aHaAJIN3a.
KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIIN3.
IIpuMeHeHne MeToza.

YcrHblil onpoc
Peittunrosas
KOHTPOJIbHAS

MeTtoasl aTOMHOU
CIIEKTPOCKOITUH

ATOMHO-a0COpOIIMOHHAS CTIEKTPOMETPHS.
HcTounnku Bo30YXeHHUs. ATOMU3ATOPBHI.
OmmOku ananu3a. [Ipumenenune meroaa.
OMHCCHUOHHBIN CIEKTPAIBHBIM aHAIN3.
Hctounuku Bo30yxaenus. CymHocTh
KadecTBEHHOro aHanu3a. Pacimdposka
crekTpoB. KonndyecTBEeHHBIN aHAIN3.
IIpuMeHeHne MeToza.

PenTrenocnexTpajibHble METO/Ibl AaHATN3A.
Pentrenosckue cnekTpel. PeHTreHo-
AMHUCCUOHHBIN aHan3. OCHOBHBIE Y3JIbI
PEHTI€HOCTIEKTPAIbHBIX PHOOpOB. PeHTreHo-
(bayopectieHTHBIN aHanmn3. KadecTBeHHBIN 1
KOJIMYECTBEHHBIN aHau3. [Ipumenenue
METOJIA.

VYeTHbII onpoc
PetiTunrosas
KOHTPOJIbHAS




DIJIEKTPOXUMHU-
YECKHUE METO/IbI
aHanu3a.
ITorennuomert-
pUYECKHE METO/bI

DNEeKTPOXUMHUECKUE METO/Ibl aHATIN3A.
Bo3HuKHOBEHME IOTEHIIMANA. Y CIIOBUS
U3MEPEHUs AaHAIUTUYECKOTO CUTHATIA.
IToTeHMOMETPUYECKUI METOJI aHAIMU3A,
YCIIOBHS BBIINOJIHEHUS IOTEHLIMOMETPUYECKUX
u3MepeHuil, Meronnl usmepenus J/C
rajbBaHUUYECKOro sieMeHTa. [Ipsmas
noreHmomerpus. Auddy3nonnsrii
noreHuai. [lorennuomerpudeckoe
tuTpoBanue. Kiaccuduxanus 3mekTpoaoB B
HOTEHIIMOMETPUH. DJIEKTPOIbI
M3MEPUTEIIbHBIE U AJIEKTPOJIbl CPAaBHEHUS.
HoH-ceneKTUBHBIE 3JEKTPO/Ibl, UX YCTPOMCTBO,
NPUHIUIB paOOTHl ¥ IPUMEHEHHE,
celIeKTUBHOCTh. CTEKIISIHHBIN 3JIEKTPOI.

VYcerHblit onpoc
Peittunrosas
KOHTPOJIbHAS

Bousbrammepo-
METpUYECKHUE
METOIbI

BonpramiiepoMeTpryecKuii METOJI aHAIM3A.
Kpusas Tok-norennuai. [lonspusanus
MeKTpoIoB. lIpsimas BonbTaMIepoMeTpusi.
[Tonsporpadus. AmMnepomerprudeckoe
tuTpoBanue. I Ipumenenue merona.
HHBepCcHOHHAS BOJIBTaMIIEPOMETPHS.
BelltonHEHNE BOJIIBTAMIIEPOMETPUYECKUX
U3MEPEHUM.

Konnykromerpus

Kynonomerpus

Konnykromerpuueckuit ananus. Mzmepenue
DJEKTPOIPOBOAHOCTH pacTBOPoB. Cxema
YCTaHOBKH ISl U3MEPEHUS ANEKTPUUECKOM
npooauMocTy. [IpsiMas KoHAyKTOMETpHS,
KOHAYKTOMETPUYECKOE TUTpOBaHKE. Buabl
kpuBbIX. [TonBrxkHOCTE MOHOB. KyloHOMETpHs
IIPU ITOCTOSIHHOM TOKE U MOTEHIHAJIE,
KYJIOHOMETPHUYECKOE TUTPOBAHUE.
OnexTporpaBUMeTpusi. BHyTpeHHMi
IIEKTPOJIN3.

VYeTHBII onpoc
PetiTunrosas
KOHTPOJIbHAS

VYeTHBII onpoc
Petitunrosas
KOHTPOJIbHAS

Pannonornueckue
METOAbl KOHTPOJIS

W3mepenne pagualioOHHBIX CBOKCTB
MatepuanoB. OCHOBHbBIE BUBI
MOHU3HPYIOUIETO U3JIy4eHHs. PaaroakTuBHbIE
U30TONBI. [[eTeKTOpBI, METOABI
KOJIMYECTBEHHOT O aHaau3a. TOYHOCTh U
paspelaronasi CHocOOHOCTb
paauosornueckux n3mepenuil. Heirponno-
AKTHBALlMOHHBINM aHAIIU3.

YceTHBII onpoc

10

MeTtonabl
xpomarorpaduun

Xpomarorpadus. Knaccuduxarus MmeTonos.
Teoperuueckne OCHOBBI Xpomarorpaduu.
OcHOBHBIE OJIOKM Ta30BBIX U JKUJKOCTHBIX
xpomarorpadoB. XpomaTorpapuueckui muk,
IapaMeTpsl yIepKUBaHUA. JleTeKTOPBI.
CpoiicTBa HemoOABIKHBIX (a3. ['a3oBas,
’KMJIKOCTHAs, TOHKOCJIOMHAsl, HOHOOOMEHHas U
npyrue Bubl Xxpomarorpaduu. Kauec-
TBEHHBIN M KOJTMYECTBEHHBIN aHAJIN3.

VYeTHbII onpoc
PetiTunrosas
KOHTPOJIbHAS




OnTtumuzanus yCaoBUM aHaIu3a B Ta30BOU
xpomaro-rpadun u B8 BOXX. Xpomaro-macc-

CHEKTPOMETPHSL.
11 dusnyeckue u duznueckre 1 MEXaHUYECKHE UCTIbITaHus (Ha YcTHblii onpoc
MEXaHUYEeCKHe MpUMepe UCTIBITAHUI B CTPOUTEIHCTBE):
WCIIBITAaHUS JTUHAMHUYECKHE U CTATUYECKHE,
yIbTpa3ByKoOBbIe. MeTO bl 1eheKTOCKOHH
MaTepUasoB.
12 buonornyeckue | buosiornyeckue METOabI KOHTPOJIS. YcrHblii onpoc

METO]Ibl KOHTPOJIs | MukpoOuosornyeckuii KOHTpoJb. MeToabl
ouorectupoBanus. TecT-MeTObI.

13 IToxxapoB3pbiBO- | MeToibl TEPMUYECKOT0 aHAIN3A. YcTHBII onpoc
OIaCHOCTh BozmoxnocTu 1 npumeHenue. Onpenenenne
MaTepHUaloB HoKa3aresel MoKapoB3pbIBOOIIACHOCTU

MaTCpHraJIOB: TEMIICPATYPhI TIICHUA,
BOCIINIAaMCHCHU I, BCIIBIIIKHU.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
(Y4eOHBIM IJIAHOM HE TPETyCMOTPEHBI)
2.3.3 JlaGopaTopHble 3aHATHS

No HaumenoBanue 1abopaTopHbIX paboT dopma TeKyliero
KOHTPOJIA

1. |®oromerpuueckoe onpenenenue xenesa (111) c cynppocannunaoBoit
KHCJIOTOM.

2. cDOTOMCTpI/IHGCKOC ONnpeaACIICHUEC MCH B PAaCTBOPC B BUJIC AMMUAKaTa

3. |Omnpenenenne maprania meroaoM auddepernmanpHoil poTomeTpun

4. |Cnekrpodoromerpudeckoe onpezaencaue xenesa (1) ¢
OpTO(QEHAHTPOIUHOM 3ammra

5. |Onpenenenne HePTENPOAYKTOB B IPUPOJIHBIX Bojax metoaoM K- 11abOPATOPHBIX
CHEKTPOCKOIINU pabot

6. |[OnpeneneHne HUKEIS ¢ TUMETHITIIMOKCUMOM B IMIPUCYTCTBUU
OKHUCIINTENEN

7. |CnektpodoToMeTpruecKoe onpeaeacHne KopenHa B paCTBOPUMOM
Ko(e

8. |Ompenenenne monmbaeHa (1V) B pacTBopax cmoco60M TaHT€HCOB

9. |PedpaxTomeTpudecknii aHaIM3 paCTBOPOB TIIHIICPHHA

10. |9muccuonHnas cnektpockomnus. [lnamenHo-poTomerpraeckoe
OTIpeIeIeHNE METAIIIIOB

11. OHpCI[CJ'ICHI/IC HUTPATOB MCTOJAOM HpHMOfI MNOTCHIIMOMETPHUHU C
HUTPAT-CCIICKTUBHBIM JJICKTPOJI0OM

12. |Onpenenenue xene3a METOJJOM NOTEHIIMOMETPHYECKOTO TUTPOBAHUS 3amura

13 |Kynonomerpudeckoe TutpoBanue. OnpeaeneHue MalbiX KOJTHYECTB 11ab0pPaTOPHBIX
COJITHOUM KUCITOTHI. pabot

14 |OmnpeneneHue KOHLEHTPALNHU HIET0YN KOHAYKTOMETPUIECKUM
TUTPOBAHUEM

15 |Onpenenenne Meau METOAOM aMIEPOMETPUYECKOTO TUTPOBAHHUS

16 |OnpeneneHne MUKPOKOJIMYECTB KaMHUsI METOJOM WHBEPCHOHHON
BOJIbTAMIIEPOMETPUU




17 |Metonsl xpomatorpaduu. Knaccudukanus. AnmapaTypHoe 3ammura
odopmienue 71a00paTOPHBIX

18 |KauecTBeHHBIN aHAIN3 CMECH AMUHOKHUCIIOT METO/I0M TOHKOCIOWHOM pabot
xpomarorpaduu

19 |Ananu3 cmecu OpraHMYECKUX BEIIECTB METOJIOM ra30BOi
xpomarorpaduu

s Bcex nabopaTOpHBIX paboT pa3paboTaHbl M HMMEIOTCS METOAUYECKHE YKa3aHHS,
YTBEPXKJACHHBIC HA 3acelaHuy Kadeapbl aHATUTHYECKON XUMUU.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT

KypcoBbie paboThl HE IPETyCMOTPEHBI

2.4 IlepeueHb y4eOHO-METOAHYECKOr0 O0ecredeHHs ISl CAMOCTOSITEIbHON PadoThI
00y4yaroIuXcs Mo JUCHHUILIMHE (MOTYJII0)

Ne Buner CPC [lepedyeHp yueOHO-METOMUECKOTO 00ECTICUCHHS
JTUCIUILIMHBI 110 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM
paboThI
[ToaroroBka k peHTUHroBbIM | 1OCHOBBI ~ aHATMTUYECKOH XHUMHUHU: YUYEOHHK s
KOHTPOJbHBIM paboTaM, CTyeHToB By30B B 2-x Tomax/ITox pen. 3omorosa H0.A.
camocTosTensHoe u3ydenne | M.: Akanemus. 2010
pa3aesoB AUCLUILINHBL, 2Ananmutudeckas xumus. [IpoGnembl U mMoaxoasl B 2-X
MMOATOTOBKA K T., moa. pen. Kemsnepa P., Mepme XK.-M., OtTro M.,
nabopaTopHBIM paboTam Buamep I''M., niep. ¢ anr., M.: Mup ACT, 2004.
3 MY 1no opraHuzaimyu CaMOCTOSATENBHOM paboOThI
CTYJICHTOB

4bap6anar, FO.A. OcCHOBBI aHaJUTUYECKOH XUMUHU:
MPAKTUYECKOE PYKOBOJICTBO [DJIEKTPOHHBIN pecypc]

pykoBonctBo / FO.A. bap6anar, A.B. I'apmam, O.B.
Momnorapoga, E.A. Ocunosa ; mox pex. 3oiotosa 10.A.,

[exoBuoBoit T.H., Ockonka K.B.. — DnektpoH. naH.
— MockBa: HznatenbctBo "JlaGopaTopus 3HaHuN",
2017. — 465 c¢. — Pexum  jgocryma:

https://e.lanbook.com/book/97410
SBacunbeB B.II. Ananutuueckas Xumus: COOpPHUK

BOIIPOCOB, YIIPaXHEHUH U 3a/1a4: yueOHoe mocobue s
ctynenToB By30B / B. I1. Bacunnses, JI. A. Kouepruna, T.
J. Opnoga - 4-e uzn., crep. - M.: JIpoda, 2006.

6 Bepmmawn, B.M.  AnHamuTudeckas = XUMUSA
[DnexkTponHbIil pecype] : yueOHuk / B.M. Bepmunus,
N.B. Bnacosa, U.A. HukudopoBa. — DnekTpoH. naH.
— Camnkrt-IlerepOypr: Jlanb, 2017. — 428 ¢. — Pexum

noctyma: https://e.lanbook.com/book/97670 . — 3ari. ¢
DKpaHa.

I[JISI HHBAJIWAOB KW JHMI C OI'PaHUYCHHBIMH BO3MOXXHOCTSAMH 3A0POBbA PCAIUIYIOTCA
WHIWBHUIYAJIbHBIC 06p330BaTeJ'II)HI)Ie TE€XHOJIOTHH, KOTOPEIC IIO3BOJIAOT IIOJIHOCTBIO
HHAWUBUAYAJIU3UPOBATb COACPIKAHUC, METOJBI u TCMIIbI yLIe6HOI71 ACATCIIBHOCTHU
HHBaJIKaAa, BHOCHUTH BOBpEMA HGOGXOHI/IMHG KOppCKIUn KakK B ACATCIIBHOCTDb
CTYACHTAa-UHBaJIW/Ja, TaK U B ACATCIbHOCTb IIPCIIOAABaTCIIA.


https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670

Y4eOHO-MeTOAMYECKUE MaTepualbl JJIsi CaMOCTOSITENIbHON paboThl OOyYaromMxcs W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B MieyaTHOH popme yBeTMUEeHHBIM HIpUPTOM,

— B (popmMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIe4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B y4eOHOM mpoliecce HCHONB3YIOTCS Cleayromue 00pa30BaTelIbHbIC TEXHOJIOTHU:
IMPOBCACHUC HGKHI/If/'I KaK C HCIIOJIb30BAHUEM MYJH)TI/IMGIII/II;'IHOFO 060pyIIOBaHI/I$I, TaKk " 663,
pa3dop MNPAaKTUYECKHX 3ajay, TPYMIOBbIC JIUCKYCCHH, OOCYXIECHUE SKCIECPUMEHTAIBHBIX
PE3YJIBTATOB, PE3YJIbTATOB PEHTHHTOBBIX KOHTPOJIBHBIX PadoT.

Cemect Bupn zanstus Hcnonp3yemble HHTEPaKTUBHBIE KomnuectBo
P o0pa3oBaTelIbHbIE TEXHOJIOTUH 4acoB
4 JIP ['pynmoBbIe TUCKycCHH, pa3doop 18

NPaKTUYECKUX 3a/1a4, 00CYXKJIeHUEe
OKCTIEPUMEHTAIBHBIX PE3yJIbTaTOB,
pe3yabTaTOB PEUTUHTOBBIX
KOHTPOJIbHBIX paboT

5 JIP ['pynmnoBblie qucKyccuu, pa3doop 36
MPaKTUYECKHX 3a/1a4, 00CYKICHHUE
HKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB,
pe3yJIbTaTOB PEUTUHTOBBIX
KOHTPOJIbHBIX padoT

Hmoeo: 54

21.]'[5[ HHBaJIUJ0B n JINIY (¢ OrpaHHM4YCHHBIMHA BO3MOXXHOCTSIMHU 310pOBbEA
pPECAInU3yrOTCA HHANBHUAYAJIIbHBIC O6p8.30BaTeJ'ILHBIC TCXHOJIOTHUH, KOTOPLIC ITO3BOJIAIOT
MOJIHOCTBIO MHAUBHUAYAJIU3UPOBATH COJCpIKaHue, METOBI n TEMIIbI yqe6H0171
ACATCIIBHOCTH MHBAJIN A, BHOCHUTH BOBpPEMsA HCO6XOI[I/IMBIG KOppCKIHUUn KakKk B
ACATCIIBHOCTE CTYACHTAa-UHBAJIN[A, TaK U B ACATCIIBHOCTD IIPEIIoJaBaTeIA.

I[J'IH JiuL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 300POBBA NPCAYCMOTPCHA OpraHU3allusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€K'I‘p0HHOI>i TIOYTHI.

4 OueHoYHbIE CPeACTBA JIA TEKYILIero KOHTPOJIA YCHeBAeMOCTH U MPOMEKYTOYHOM
aTTecTaluu

Jnst KOHTpOJIA 3HAHMM CTYACHTOB 110 JAHHOW JHUCIUIUIMHE TMPOBOJIUTCS TEKYIIUA |
IIPOMEKYTOUHBIN KOHTPOJb. TEeKyIHii KOHTPOJIb OCYILECTBIIAIOT IIyTEM IPOBEACHUS OIPOCOB
CTYJICHTOB B X0JI¢ TAOOPATOPHBIX 3aHATUM, COOECEIOBAaHNM, PEHTHUHTOBBIX KOHTPOJBHBIX PadoT.
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[Tpu mpoBeaeHUH TEKYIIEro KOHTPOJISI UCMHOIb3YIOT KOHTPOJIbHBIE BOMPOCHL. [IpoMexyTouHbIi
KOHTPOJIb OCYIIECTBIAIOT B (opmMe 3auera B KOHIE cemecTpa. [lo wuroram wu3ydeHus
JTUCIUILIMHBI cjaeTcs sk3amMeH. Ha sk3aMeHe cTyaeHTaM Ipeajiaraercsi OTBETUTh Ha 2 BOMpoca
o MarepuaiaM y4eOHOH TUCIUTUTHHEIL.

4.1 DoHJ O1LIEHOYHBIX CPpEaACTB AJifl MPOBEACHUA TEKYIICI0 KOHTPOJIsA

w

o1

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

PeiiTunrosas KoHTpoJbHAs padoTa Nel
1o TeMe «CrieKTpaJjibHbIe MeTOAbI aHAIN3a. AOCOPOIMOHHAS CIIEKTPOCKOIHUA»

B3aumoneiicTBue BemiecTBa C 3JIEKTPOMAarHUTHBIM H3JIYYEHHEM B BUIUMOU U YD
00J1aCTSAX CIEKTpa.

OCHOBHOHM 3aKOH MOIJIOLIEHUs 3JIEKTPOMAarHUTHOTO M31y4YeHUs. ENUMHULIBI U3MepeHus
KOd((UITMEHTA ITOTJIOIMICHUSI.

OuU3NYeCKuil CMBICI MOJIIPHOTO KO3((pUIIMEeHTA MOTTIOIMICHHUS.

HazoBuTe OCHOBHBIE NpPUUMHBI OTKJIOHEHHS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(hOTOMETPHUUECKOM METOJIE aHATH3A.

CrieKTp NOTJIOIEHHS U OCHOBHBIE (POPMBI €T0 NMPECTABICHUS.

[aiite omnpeneneHre ONTUYECKOM IUIOTHOCTH, MOIJIOMICHUS, MPONYCKaHUA. YKaKUTE
B3aMMOCBS3b MEKY STUMH BEIMYMHAMH.

Kak wu3MmeHuTcss onrtuyeckas IUJIOTHOCTb W NPOIYCKaHUE pacTBOpa, €Cld  €ro
KOHLEHTpAaLMsl YMEHbIIUTCS B 2 pa3a?

VYkaxuTte AMana3oH JJIMH BOJIH BUAMMOI 00JacTu CIIeKTpa.

[lepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3ALUU U3TYUECHHUS.

Kakue ycrpolicTBa MOIYT CIYKUTb JETEKTOpaMH  M3Iy4eHMs B BuauMon u Y@
obnactsx?

KakoB mnpuHmmm mnoabopa CBETOQMIBTPOB TMpH MPOBEAECHUU (HOTOMETPHUUECKUX
U3MEpeHuit?

Cxema ®OKa.

OCHOBHBIE OTIUYHS CIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

OCHOBHBIE THITbI KPUBBIX (JOTOMETPUYECKOTO TUTPOBAHMUSL.

Kakum 00pa3omM MOKHO ONpeAensiTh KOHLEHTPALMIO ABYX WM 0O0Jee OKpalleHHBIX
COEIMHEHUH NPU UX COBMECTHOM NPUCYTCTBUN?

Ha ueM ocHOBaHa nieHTU(UKALMS BEIIECTB CIEKTPaIbHBIMU METOJaMuU?

Cxema UK-cniektpodoromerpa. OCHOBHBIE OTJIMYHS OT CIIEKTPOPOTOMETPOB B BUAUMOM
u UK-obnactsx.

Bzaumopeiictue BemectBa ¢ MK-uznyuenumem. BanentHele u  nedopMaiimoHHbBIE
KoJie0aHusl.

Koneb6anus, aktuabie B IK-ciekTpe.

[TonsiTME O IOUIIOJIBHOM  MOMEHTE OTAEIBHBIX XUMHYECKHMX CBSI3€d W JUIOJIBHOM
MOMEHTe MoJieKyld. M3MeHeHne TUIOIPHOrO MOMEHTa MOJIEKYJ 3a CYET BaJICHTHBIX U
neGOopMalMOHHBIX KOJIeOaHUI aTOMOB.

OcHoBHble THIBI 1eTekTopoB UK-n3nyyenus. Mcrounnku UK-n3nyyenus.

Kakoli mapameTp cBsizaH ¢ KOHIEHTpamnued BemectBa B Merone MK-cnexrpockonuu?
Kakum 06pa3om ero onpeaensroT?

[Tpuunnbl OTKIOHEHU OT 3akoHa byrepa-JlamOepra-bepa npu B3auMo/eiicTBUHU BEIIECTB
¢ UK-uznyyenuem.

Crioco6bI moAroToBKY NMpob K aHanu3zy B merone MK-crniekrpockonuu.

HazoBurte 0ocCHOBHBIE UICTOYHUKH M3NydeHus B metoae AAC.

Cxema aTOMHO0-a0COPOIIMOHHOTO CIIEKTPOMETPA.
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217.

28.

HazoBute ocHOBHBIE MCTOYHUKH TorpentHocteid B Meroae AAC u crmocoOsl 60psOBI €
HUMH.

HazoBuTe 0CHOBHBIE IPEUMYIIECTBA IEKTPOTEPMHUUECKON aTOMU3AIMH 110 CPABHEHUIO C
IIJIAMEHHOM.

Tunosble 3a1aun

1.

Bbruncnenne KOHLIEHTpaMK MO pe3yjibTaTaM (POTOMETPUUYECKHX H3MEPEHUN METOJ0M
rpagyupoBOYHOTO rpaduka, cTaHAapTHOH n00aBKu, o 3akoHy byrepa-Jlambepra-bepa,
1o pe3ysbTaTaM (OTOMETPUYECKOTO TUTPOBAHHUS.

Brrurcnienue KOHIIGHTpAIMK 10 pe3yabTaTaM U3MepeHuil MetoaoM nuddepeHmanbHon
dboToMeTpHH.

Ornpenenienre KOHIIEHTpalMi JBYX (Wid 0oJiee) OKpAIIeHHBIX KOMIIOHEHTOB MpPHU HUX
COBMECTHOM IIPUCYTCTBHH.

PeliTunroBas koHTposbHas pabota No2

Imo TeMe «Cl'[eKTpa.]'leble MeTOoabl aHAAu3a. MeToaAbl SMUCCHOHHOM CIICKTPOCKOITUM>

1.

»w

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.

[TpoucxoxxaeHne NTUHEHYATHIX AaTOMHBIX CHEKTPOB HCIycKaHus. OOBIACHUTE, MOYEMYy
SMHUCCHOHHBIH CIIEKTP ropasio ciloxHee abCOpOLIHOHHOTO.

CylrHoCcTh  aTOMHOTO SMHMCCHOHHOTO CHEKTpalibHOro ananusa. (Cxema mnpubopa.
Crniexktporpadsbl ¥ CIEKTPOMETPBHI.

OCHOBHBIEC aTOMH3ATOPHI H HCTOYHUKH BO30YkeHHs B MeToze DCA.

KauectBennsiit OCA. Pacumdposka criektpos. [locneanue IuHum.

Kakwue 3nexTpoHHBIE ITepexo/ibl Ha3bIBatOTCs pe3oHaHCHBIMU? [louemy mpH onpeneaeHuu
JJIEMEHTOB B IUIAMEHHO-DMHUCCHOHHOM aHAJIN3€ HCIIOJIB3YIOT PE30HAHCHBIE JIMHUH,
COOTBETCTBYIOILIME NIEPEX0/IaM C MIEPBOT0 BO30YkKAEHHOTO YPOBHSI?

B kakyro o6nacTb criektpa OyayT cMelaTbcs pe30HaHCHBIE JIMHUU B CIIEKTPAax aTOMOB B
psiny Na—Mg—P ?

VYpaBuenue Jlomakuna-11laii6e. dakToppl, BAMSIONME HAa MHTEHCHBHOCTb OTJIEIbHOM
CHEKTPaJIbHOW JTUHUH.

[Touemy B MeTO/I€ ATOMHOM SMHUCCUOHHOMN CIIEKTPOCKOIIUH UCIIONIB3YIOT OTHOCUTEIBHYIO
WHTEHCUBHOCTh  CHEKTPAJbHOM  JIMHUU? HazoBuTe yciaoBHsT TOMOJOTHYHOCTH
CHEKTPAJIbHBIX JIMHUM.

HazoBute pakTopsbl, BIUSIONNE HA HHTEHCUBHOCTD CIIEKTPATbHOM JIMHUH.

HazoBure ananutuueckue curHaisl B Metoje DCA, cBsI3aHHBIE C KOHLEHTpaLuen Mpu
dotorpaduyeckoil U HOTOINEKTPUUECKON PETUCTPALIUN CIIEKTPOB UCITyCKaHMUSI.
CymHocTs MeToAa (pOTOMETPHUH IJIAMEHU U €r0 IPUMEHEHHE.

Ha yem ocHOBaH KaueCTBEHHBIH aHAIN3 B PEHTTEHO-(PIIYyOPECHIEHTHOM METOIe aHaIu3a?
KaxoBbl 0cOOEHHOCTH B3aMMOJICHCTBUS BEIIECTBA C PEHTT€HOBCKUM HU3JIydeHHuEM?

Yro Takoe mepBUYHOE PEHTTEHOBCKOE M3inydeHue? TopmosHoe uzinydenue? BropuunHoe
bayopeciieHTHOE U3ydeHne?

Kakue mapameTpbl CBs3aHBl C KOHILIEHTPALMEH B METOJiEe PEHTIeHO-(PIyOpecHeHTHOro
Metona ananuza? Kakue Bbl 3Haere cmocoOsl mepexoga oT BenuuuHbl AC K
KOHIIEHTPALUU B 3TOM METOE?

[Touemy wucnoNB30BaHME PEHTIEHOBCKOIO H3Iy4deHUs Haubojee LenecooOpazHo [uis
TSKEJBIX 3JIEMEHTOB?

Cxema peHTIreHO-()IyOopEeCIeHTHOrO aHaIIN3aTopa.

OcHOBHBIE THUIIBI AETEKTOPOB PEHTTEHOBCKOT'O U3JIyY€HHUS, UX IPUHLIMII JEHCTBUS.
KakoBa npupo/ia TIOMUHECIIEHTHOT'O U3Ty4YeHUS?

[Touemy criekTp pyopecreHIIN He 3aBUCUT OT JUIMHBI BOJIHBI BO30YKJAIOIIEro cBeTa’?
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20. Kakum oOpa3om kiaccuuUUPYIOT BUIbl JTIOMUHECHEHIMH [0 HMX MEXaHU3My?
OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBI (DITYOPECIICHIIUH.

21. Knaccudukarus JIOMUHECHEHIUH 110 ATUTEIbHOCTH CBEYCHHUSI.

22. Kakue BemniecTBa 0071a/1af0T CIIOCOOHOCTHIO (piryopecinpoBarh?

23. 3akoH Croxkca-Jlommensi.

24. DHepreTHYeCKU M KBAaHTOBBIN BBIXOJ (PIIYOPECIICHIINU, UX 3aBUCUMOCTH OT PAa3IMYHBIX
(bakTopoB.

25. Uto Gosbliie: SHEPreTHYECKUN WITH KBAaHTOBBIN BeIx01 (hiyopecteHuu? [louemy?

26. Tymienue JIOMUHECICHIIMM: KOHIIEHTPAIIMOHHOE; TEeMIIepaTypHoe; OOYCIOBICHHOE
IIOCTOPOHHUMHU BEIIECTBAMHU.

27. KauecTBEHHBIH JIIOMUHECIIEHTHBIA aHAJINS.

28. KonnyecTBeHHBIN JTIOMUHECIEHTHBIM aHainu3. JIFOMHHECIICHTHOE THTPOBAaHHE, KPHUBHIC
TUTpOoBaHusA. DIIyOpeClIeHTHbIE HHIUKATOPHI.

29. Cxema (pmyopumerpa.

30. IIpuMeHeHue SMUCCUOHHBIX CIIEKTPATbHBIX METO/IOB aHAIIN3A.

TunoBble 3axaun

Brruncnenue KOHIEHTpaIMil MO pe3yabTaTaM U3MEPEHH B METOJaX JIOMUHECIIEHTHOTO,
OCA, mi1amMeHHO-(OTOMETPUYECKOTO U PEHTTEHO-(DIyOpECLIEHTHOTO aHaIn3a!

METOJIOM I'PalyUpOBOYHOTO rpaduKa;

METOJIOM CTaHAAPTHOM T00aBKH;

METO/IOM OTPaHUYUBAIOIINX PACTBOPOB.

PeiiTuHroBasi KonTpoJibHas padora Ne 3
1o Teme «IloTeHIIMOMeTPUS U BOJIbTAMIIEPOMETPHS»

[EEN

. UeM oTnan4aroTCs 3NEKTPOABI CPABHEHUS OT U3MEPUTENBHBIX IEKTPOAOB?

OnuiuTe TPUHITI padOThI XJIOPCEPEOPSHOTO U KaTIOMEIBHOTO JIEKTPOIOB.

3. Hanummure ypaBHEHME peakLuu, NpPOTEKaoLell Ha XJopcepeOpsHOM (KaJoMeJIbHOM)
a5eKTpojie U ypaBHeHHe HepHcTa, onuchiBarolee NoTeHIHal 3TOro AIEKTPOIa.

4. Yrto Takoe pepMEeHTHBIE AIIEKTPOABI U JUIs KaKUX LieJeil OHU MCTIONb3YOTCS?

N300pa3ute cxeMaTU4yHO siUEHKY, COCTOSIIYIO M3 HACBILIEHHOI'O KaJOMEIbHOIO 3JIEKTPOJa

(kaTom) ¥ BOJOPOAHOTrO AEKTPoa (aHOM), MO3BOJISAIONTYI0 N3MepATh pH pacTBopa.

6. KakoB mpuHIMIT AEHCTBUS METAIUTMUECKUX EKTponoB 1 poma? Kakuwe mMeTamisl pUTOaHEI
JUISL U3TOTOBJIEHUS] UHAUKATOPHBIX JIEKTPOAO0B?

7. Yrto Takoe MOTEeHIHAI KUIKOCTHOTO coenuHeHus? Kak ero cBeCT K MUHUMYMY?

8. Kaxk ycTpoeH MeMOpaHHBIH (MOHCEIEKTUBHBIN ) AIEKTPOT?

9. Kakwue tunsl MeMOpaH NPUMEHSIOT /U1l U3TOTOBJICHUS HOHCEIIEKTUBHBIX 3JEKTPOI0B?

10. Yto Takoe ra30uyBCTBHUTENBHBIC JIeKTpoabl? IlpuBeaure NpUMepsl AJIEKTPOIOB IS
onpeaenenuss COz, SO, u HF u onumuTe npuHIUn ux paboThl.

11. [louemy pH-uyBCTBUTENbHOI SBISETCS TOJBKO XOPOLIO BBIMOYEHHAS] CTEKIISIHHAS
memOpana?

12.Yro Takoe “XMHTHIPOHHBIN JIEKTPOI” H JUIs KAaKUX IeJIel OH TPUMEHSIETCS ?

13. Yto Takoe noreHuuan acummerprun? KakoBbl BO3MOXHBIE IPUUNHBI €70 BOZHUKHOBEHUS?

14. IlpuBeaure npuMepbl UHAUMKATOPHBIX 3JIEKTPOIOB JUIsl TOTEHLMO-METPUYECKOI0 TUTPOBAHUS
C HCIOJb30BAaHMEM: a) KHCIOTHO-OCHOBHBIX; 0) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX; B)
OCaJUTEIbHBIX PEAKIIUH.

15. B xakux KoopanHaTaX MOKHO IIOCTPOUTH KPUBYIO IOTEHIIMOMETPUUYECKOTO TUTPOBAHUSA?

16. OT kakux (aKTOpOB B3aBUCHUT M KAKOE CBOMCTBO XapakTepuzyeT KodhduimeHT

CEJIEKTUBHOCTU MOHCEIEKTUBHOIO 3J1eKTpoaa?

N

o
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17.Kakum o00pa3oM MOKHO OIpPEACIUTh KOIDPHUIMEHT CEIeKTUBHOCTH HOHCEICKTUBHOTO
anexkTpoaa’?

18. Ha3oBuTE OCHOBHBIE HCTOYHUKH OIIMOOK IpU U3MepeHUH PH CTEKISHHBIM 3JIEKTPOAOM.

19. Hanmmmre ypaBHeHrne HUKOIBCKOTO M MOSICHUTE CMBICI BXOJSIIMX B HETO BEJIMYHH.

20. Kakue ocHOBHbIE IPUUMHBI TOJSIPU3ALUH 31EKTPoJ0B Bbl 3HaeTe?

21. Hanumute ypaBHEHHE Moyisiporpaduueckoil BoiaHbl. UTO Takoe MOTEHIMAN MOJYBOJIHBI U
IIOYEMY OH XapaKTepHU3yeT NPUpPOAY AenospusaTopa?

22. Kakoit mapameTp B METOJIE BOJIBTAMIIEPOMETPHH CBS3aH C KOHILIEHTpaluei Bemectsa? Kakue
crocoObl ompeieneHus: KOHLeHTpauu Bel 3Haere?

23. B yeM cyTh MeTO/1a HHBEPCHOHHON BOJIBTAMIIEPOMETPHH?

24. Yem o0ycioBieHa BBICOKAst qyBCTBUTEILHOCTh MeToza MHBEPCUOHHON
BOJIbTaMIIepoMeTpun?

25. Yem onpenenseTcs BUJ KpUBOI aMIiepoMeTpuyeckoro TuTpoBanus? [Ipusenure npuMepsl.

26. Kak ycTpoeH Kamarouuil pTyTHBIH 3J€KTPOJI M KAKOBBI €T0 JJOCTOWHCTBA U HEIOCTATKHU?

27. Ilouemy B KauecTBE MOJSIPU3YEMBIX 3JIEKTPOAOB B METO/I€ BOJIBTAMIIEPOMETPUH HCIIONIB3YIOT
AIIEKTPOABI C MAIEHBKOH MMOBEPXHOCTHIO?

28. Hanumute ypaBHeHue MibKOBHYA U MOSICHUTE CMBICI BXOJSAIIMX B HETO BEJIMYMH.

29. [louemy mnpoBeNEeHUIO HM3MEPEHUH B MeToJe TNOJsIporpaduu Memaer pacTBOPEHHBIN
kuciopoa? Kak ot Hero uzbasistorcs?

30./11st yero MCHOAB3YIOT B METO/IaX BOJIBTaMIIEPOMETPHUU (DOHOBBIN DIIEKTPOIUT?

31. lna kakux 1mened B MeToAax NPsSMOM MOTEHIMOMETPUM HCHOJb3yeTCs (OHOBBIN
AIEKTPOIUT?

32. Ot kakux (pakTOpOB 3aBUCUT MOTEHIIUAI [TOJTYBOJIHbI?

33. [Touemy B BOJIbTAMIIEPOMETPUHU CHJIA TOKA JOCTHUTAET MpeAenbHOro 3HadueHus? OT Kakux
(akTOpPOB 3aBUCUT BEJTMUMHA MPEIETBLHOrO TOKA?

34 KpuBble aMIIepOMETPUYECKOTO THTPOBAHUSI.

Tunossle 3aga4u

1. Pacuer paBHOBecHbIX KoOHIEHTpauud u pH wuyepe3 3Hauenne OJIC ranpBaHUYECKOTO
DIIEMEHTA.

2. Pacuer 3nauenuii norenuuana u D/]C rajapbBaHMYECKOTO 3JIEMEHTA MO JaHHBIM O COCTaBe
pacTBopa.

3. Pacuer KoOHUEHTpaluii IO MJAaHHBIM IOTEHLIMOMETPUYECKOIO U aMIIEpOMETPUUYECKOTO
TUTPOBAHUS.

4. Pacyer KOHIIEHTpalUil Yepe3 rpaJynpOBOUHBINA TpaduK U MO METOLY CTaHIAPTHOW J100aBKH
B [IOTEHIIUOMETPHUH U BOJIBLTAMIIEPOMETPHH.

5. Hcnonb3zoBanue ypaBHeHUs HuUKOIbCKOro Al pacuera OTHOCUTENBHBIX IOIPEHIHOCTEH
MOTEHIIUOMETPUUECKUX U3MEPEHHUM B IIPUCYTCTBUU MEIIAIOIINUX HOHOB.

PeiiTuHroBasi KoHTpoJbHasi padora Ne 4
10 TeMe «DJIEKTPOXMMHUYECKHe MeTOIbl aHAIM3a. XpomaTorpadus»

1. Chopmynupyiite 3akonsl Dapanes.

2. Kak MOXHO U3MEPUTh KOTUYECTBO IJIEKTPUIECTBA B METO/IE MPSAMOI KyTOHOMETpUn?

3. Kak MOXHO U3MEpUTh KOJUYECTBO DJEKTPUYECTBA B  KYJIOHOMETPH-YECKOM
TUTPOBAHUN?

4. TlpuBenuTte npuMep TPAaBUMETPUUECKOTO KyJTOHOMETpa (Ta30BOTO, TUTPALIMOHHOTO).

5. Uepe3 mocienoBaTeNbHO COCIWHEHHBIE MEpPHBIA M CepeOpsiHBI  KyJTOHOMETPHI
nporyctuiaun 1 Kit anexrpudecta. Kakoro merasnia BeIIETUThCS OOJIBIINE U BO CKOJIBKO pa3?
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6. Paccuuraiite Bpems, HeoOxoaumoe s BeiaeneHus 99,9% Cd u3 20,0 mu 0,1 M CdSOy4
ANEKTPOJIM30M Iipu cuiie Toka 0,1 MA npu Beixojie o Toky 100%.

7. Uto Takoe BbIxos 1o Toky? Uto o3nadaeT 100%-HbIi BBIXO 11O TOKY?

8. Kakue Tumbl XUMHUYECKMX pEaKIUid MOXHO WCIOIb30BaTh B KYJIOHOMETPHUUYECKOM
TUTPOBaHUU?

9. Kak ompenenuTh  KOJMYECTBO DJICKTPUYECTBA B METOAE NPSAMOH KyJIOHOMETPUHU
rpadudyeckum MetogoM Mak-HeBuna-betikepa?

10.B uem pa3nmuyue METOJIOB NPSMOH KYJIOHOMETPUH M  KYJIOHOMETPUYECKOTO
TUTPOBaHUA?

11.Kakue mpoOyieMbl, XapaKTepHBIC IS KJIACCUYECKOW TUTPUMETPH, YCTPAHSIOTCS IPH
MCIOJIb30BAaHUU 3JIEKTPOr€HEPUPOBAHHBIX TUTPAHTOB?

12.Kakx MOXHO YCTaHOBHTH KOHEI[ KYJIOHOMETPHUECKOTO TUTPOBAHUS?

13.C kakoii  UeJIbI0  TPOBOAST  MPEABAPUTENBHBIA  DIIEKTPOIU3 B METOHE
KYJIOHOMETPHUIECKOTO TUTPOBAHHS?

14 Kaxkue (hakTopbl BIUSIOT Ha KAYECTBO BECOBOU (POPMBI B METOJIE STIEKTPOTrPABUMETPUU?

15.KakoBbI TOCTOMHCTBA METO/1a BHYTPEHHETO (CaMOIIPOU3BOJIBHOTO) 3JIEKTPOIIH3a?

16.KakoBbl orpaHuuyeHus MeToja dJeKTporpaBUMeTpuu? Kakumu mnpuUuYMHAMU OHH
BBI3BaHBI?

17.Kakue ¢akTopbl BIUAIOT Ha BEJIUYUHY yJI€IbHON AJIEKTPONPOBOJI-HOCTH pacTBopa?

18.M300pa3ute cxeMy YCTAaHOBKH JIJISI M3MEPEHUS DIICKTPOIPOBOTHOCTH PACTBOPOB?

19.0t kakux pakTopoB 3aBUCHUT (popMa KPUBOK KOHIYKTOMETPUUYECKOT'O TUTPOBAHUS?
20.Kakme  TpeOOBaHUS  MPENBSABIAIOTCA K  PEaKIHsIM,  HCIOJIB3YeMbIM IS
KOHIYKTOMETPUYECKOTO TUTPOBAHHUS?

21 Kak MOXXHO W3MEpPUTh KOHCTaHTy Jjucconmanuu ciaboir  kucioter  (TIP
MaJOpacTBOPUMOIO COEIMHEHUS) METOAOM KOHAYKTOMETPUU?

22 .Kakwue noHbI 00J1a/1al0T CaMOW BBICOKOW TTOIBIKHOCTRIO? [Touemy?

23.Kakoil BHUJ MMeeT KpHUBas KOHIYKTOMETPHUYECKOro TUTpoBaHus. CMecH CUIBHOH U
cnaboif kucnoTsl? OT yero 3aBUCUT HopMa TaKoM KpUBOM?

24 B xakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaClI
MOXHO AU depeHInpOBaHHO  OMNPEACIUTh  COJAEpXKa-Hue  000uX KOMITOHEHTOB
KOHAYKTOMETpUYecKuM THUTpoBaHueM pactBopom HCI? Kakoli BuUJ HMMEIOT KpUBBIE
TUTPOBAHUSA cMeceil?

25.11To kakoMy 3aKOHY U3MEHSIETCS Chjla TOKa B XOI€ MPSMOTO KYJIOHOMETPUYECKOTO

26.IlpuBenute  mpUMEpPHl  KYJIOHOMETPHYECKOTO  THUTPOBAHHMS: a)  DIEeKTpo-
TeHEPUPOBAHHBIMHU OKUCIUTEISIMU; 0) 3IIEKTPOTeHEPUPOBAHHBIMU BOC-CTAHOBUTEISIMH; B) C
UCIIONIb30BAaHUEM pEaKIUi OCaXKICHUS M KOMIUIEKCOOOpa3OBaHUs; T) C HCIOJIb30BAHUEM
peaKuuii KHCIOTHO- U3MEPEHUS?OCHOBHOTO B3aUMO/ICHCTBHUS.

27.Kaxum 06pa3oM Kiaccu(uupyroT xpomarorpadudeckre MeToIbl aHanuza?

28. Kakrie BeMMUYMHBI XapaKTEPH3yIOT YPPEKTHBHOCTh XPOMATOTpapUUEcCKOd KOJIOHKH?
Kakum 06pa3om ee MOXKHO MOBBICUTB?

29.Kak orneHuBaroT 3 peKTUBHOCTH pa3JieICHUs B XpoMarorpadun?

30.Kakum 00pazom BIMSET CKOPOCTb MOTOKAa Ha 3(PPEKTUBHOCTH XpOMaTOrpapuuecKoi
KOJIOHKH C TO3UIMI KUHETUYECKOU TeOpUn?

31.Hanumure ypaBHeHHe BaH-/[eemTepa ¥ MOSCHUTE CMBICI BXOJSAIIUX B HETO BEIHYKH.

32.1310%KuTE OCHOBHBIE MOJIOKEHUSI KOHIEMIIMM TEOPETUUECKUX TapesoK M €€ OCHOBHBIE
HEIOCTaTKU.

33.Iloctporite Tpaduk 3aBucumoctu BenumumHbl BOTT oT ckopoctm moTokKa B
COOTBETCTBUU C ypaBHeHHEM Ban-Jleemrepa.

34.Kakue mapaMeTpbl UCIOIB3YIOTCS IJIsi  WIASHTH(HUKAIMKA BEIIECTB B METOJE Ta30BOU
xpomarorpadun?
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35.Ha30oBuTe OCHOBHBIE NpPHUEMBbI MEpexo/ia OT BEIUYMHBI AHATUTUYECKOTO CUTHAJIA K
KOHIIEHTPAIIMU B METOaX ra30Boi Xxpomarorpaduu u BOXKX.

36.Ha3oBuTe OCHOBHBIC MapaMeTpPbl, UCIIOJIb3yEeMbIe ISl KOJMYECTBEHHBIX HM3MEpPEHUil B
xpomaTorpadum.

37.13n0xkuTe CYmHOCTh MeToAa uaeHTH(UKauK no Kosauy.

38.1300pa3ure NpUHIUITHAIBHYIO CXEMY ra30BOT0 Xpomarorpada.

39.Ha3oBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta3oBoil xpomarorpaduu. HMzmoxure
NPUHIUIB KX paOOTHI.

40.Ha3oBuTe OCHOBHBIC THIBI JETEKTOpOB B MeTone BOXKX u  M310KUTE OCHOBHBIC
NPUHIUIB KX paOOTHI.

41.HazoBuTe OCHOBHBIE OJIOKH, BXOSIINE B CXEMY JKHJIKOCTHOTO XpomaTorpada.

42 KakxoBBl BO3SMOKHOCTH U TperMyInecTBa Meroga BOXX?

43.KakoBa pOJb TMOJSPHOCTH HEMOABMKHONH (a3pl HpHU pa3feleHUH OpPraHMYeCKHUX
BEIIECTB?

44 Kakue TpeOoBaHMS MPEIbSIBISIOTCS K MOJIBMXKHBIM U HETMOJABIKHBIM (azaM B METOJE
ra3oBoi xpomartorpaduu?

45.W3noxuTe npuHIun uaeHTudukanuu Beniects B meroae TCX.

46.Ha yeM OCHOBaH KOJIMYECTBEHHBIN aHaM3 B MeTtojae TCX?

47.Yro takoe koapduimeHT Rf? OT kakux (akTOpoB OH 3aBUCUT?

48.V13105kHTE CYIIHOCTH METO/1a MOHOOOMEHHOW XpoMaTorpadum.

49.Haz0BUTE OCHOBHBIC THUIIHI HOHOOOMEHHBIX MaTEpUATIOB.

50.Yt1o0 Takoe cTaTu4ecKas eMKOCTh HOHHTA? JIluHAMHUUYEcKast eMKOCTh HOHUTA?

Omoop u nodzomoska npod K ananuzy

1. Yro Takoe rerepanbHas mpoda aHAIM3UPYEMOTO BEIIECTBA, U Kakue TpeOOBaHUS K HEMl

IIPEbABISAIOTCA?

Urto Ttakoe mabopaTopHas npoda? AHanuzupyemas rnpooda?

Yem ompenensercs crocod ordopa u pazmep npoosi?

4. Ha3oBUTE OCHOBHbBIE HCTOYHHUKH MOTPEUIHOCTEN MPU 0TOOpE MPOObI AaHATU3UPYEMOTO
BELIECTBA.

5. Uro Takoe «Mokpoe o3o1eHue»? Kakue BeniecTBa 0ObIYHO UCIIOIB3YIOT MPU MOJATOTOBKE
poObI K aHAIKU3Y METOJIOM «MOKPOT'O 030JEHU»?

6. Urto Takoe «cyxoe o3oiieHue»? B KakuX ciydasx MPUMEHSIOT 3TOT CIOCc00

poOONOArOTOBKU?

Kaxue crmocoObl akTHBH3AIMU CTAUH TIOJITOTOBKHU MPOOKI K aHam3y Bel 3HaeTe?

8. WznoxwuTte CyIHOCTh METO/Ia CIUTABIICHHS C TUIaBHSAME. Ha30BUTE OCHOBHBIE THUIIBI
IUTABHEH, TPUBEAUTE IPUMEPBI.

9. Yem oTiiM9aeTcst MUPOIHU3 OT CYXOTO O30JICHHS?

10. B ueM 3akirodaeTcst Mpouecc CrekaHus?

11. [IpuBeauTe MpUMeEpHI UCIIOJIL30BAHUS METO/I0OB CKUTAHUS JIJISl aHAJIM3a OPraHUYeCKUX
COCIMHEHU.

wn

~

Pazoenenue u konyenmpuposanue

1. JlaiiTe onpeneneHne NOHATHI: KOXQPHUIMEHT pacrpeieleHus; KOHCTaHTa
pacrpeesieHus: CTENeHb U3BJICYEeHUS; KOI(DOUIIUEHT pa3/ieIeHusl.

N3510KuUTE CYIIHOCTH IIPOLIECCA DIKCTPAKIIUH.

3. HazoBute ocHOBHBIE TPEOOBaHUS K HIKCTPAreHTaM U 3KCTPAKI[MOHHBIM peareHTaM.

N
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4. HazoBute (pakTOphl, BAUSIONINE HA CTEIIEHb U3BJICUCHHS] KOMIIOHEHTA B Ipoliecce
AKCTPArupoBaHUS.
5. HazoBute opranndeckue pacTBOpUTeNH, HauOoJiee 4YacTO UCIIOIb3yEMbIE B METOAAaX
AKCTPAKIUHU.
6. Uro Takoe coocaxxaenue? OOOCHYITE MpeUMyIIeCcTBa aMOPPHOTO OcaiKa mepe/t
KPUCTAIIMYECKUM IIPH COOCAXKAECHUU MUKPOKOMIIOHEHTOB.
7. Copbuus, ee knaccudukamnus. OCHOBHbIC COPOCHTHI.
IIpumeps! 3anau
1 K nBym npobGaM aHanu3upyeMoil BOIbI J100aBHIIM paBHble OO0BEMBI CTAaHAAPTHBIX
pactBopoB kamust (c=50,0 u 100,0 MKr/mi, COOTBETCTBEHHO) W HM3MEPHJIM HMHTEHCHBHOCTbH
u3nydeHus nayosiera kamus (766,5 m 769,9 uM) B 1uramenu. COOTBETCTBYIOIIME 3HAYCHHS
MHTEHCUBHOCTEH (y.€.) paBHbI 46,5 1 76,5, a UHTEHCUBHOCTb U3J1y4€HHsI KOHTPOJIBHOTO OIIbITA -
5,5. Paccuwnraiite conepsxkanue Kaius B aHanuzupyemom oopasue. Otset: 18,3 MKr/mi.

2 Hamecky ynmobpenus 2,0000 r OpOKHMISATHIM C HACBHIILIEHHBIM PAacTBOPOM OKcajaTa
aMMOHUSI, OXJIaJUIIU, OTUIBTPOBAIN U pa3daBuiu BogoH 10 500 M. ATMKBOTY 3TOrO pacTBopa
(5,00 mu) pazbasmau 10 250,0 Mt ¥ POTOMETPUPOBATH B IUTAMEHH B TEX K€ YCJIOBHUSAX, Y4TO U
nBa cranaaptHeix pactBopa KCl. [Monyunnu crienyromnye pe3yabTarhi:

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

PaccuuTaiite maccoByto aomto kanus (%) B ynoopenun. Otset: 10,0%.

3 Tabnerky Butamuna C pactBopmiiu B kosibe emkocTbio 200,0 mit u 10 M
MOJY4EHHOT'0 PacTBOpPa MOMECTUIIM B TYEUKY M OTTUTPOBAIN aCKOPOUHOBYIO KUCIIOTY
anextporenepupoBanubiM Br, (CgHgOs + Bro —— CgHgOs+ 2Br + 2H+). CKOJIBKO
ACKOPOMHOBOM KUCIJIOTHI COJIEPKAIOCH B TabJIETKE, €CJIM Ha TUTPOBaHME 3aTpadyeHo 6 MuH 51 ¢
nipu cuie Toka 70,4 MA? My = 176 T/M0IIB.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-IHOi/i arrecranmumn
HpOMe)Ky'TO‘lHaSI (I)OpMa KOHTPOJIA — 3a4€T, 9K3aMCH

4.2.1 Bonipochl 1J1s1 MOATOTOBKH K IK3aMeHY

Mertponorudeckass OLEHKAa pe3yapTaToB H3MepeHui. [IpaBUIIBHOCTH, BOCIPOM3BOJUMOCTH
pe3ynbTaToB. IlorpentHocTn u3MepeHnid, BUABI, CTPYKTypa. AHAIMTHYECKHUI curHasl. OCHOBHBIE
IPUEMbl TIEpEeX0Ja OT BEIMYMHBl AHAJUTHUECKOTO CHUTHala K KOHIEHTpamuu. Meton
HAMMEHBIIMX KBAJAPaToB.\

Metoap! pazaeneHus U KoOHIeHTpupoBaHus. CrocoObl mpo6ooTOopa. MeToabl MOATOTOBKH
poObI K aHAIH3Y.

Knaccugukaius crnekTpagbHBIX METOJOB. XapaKTEPUCTUKU CIEKTPAIBHBIX NMPHOOPOB: IIyM,
Ipeiid, paspemaromas — CIOCOOHOCTh,  aucrepcus.  MonekymspHas — aOcopOIMOHHAs
cnerpometpusi. 3akoH byrepa-JlamGepra-bepa. CnekTpodoToMeTpbl, MOHOXPOMATOPHI,
dorornexrpokonopumMetpsl. [Ipsmas cnektpodoromerpus, AuddepeHunanbHas, TpOu3BOIHAS;
CHEKTPOPOTOMETPUUECKOE TUTPOBAHHE.

KonebarenbHas cnekrpockonus. [IpuHunn merona, BUAbI KoneOaHUM, NETEKTOPbI, HICTOUHUKU
B030yxeHHs. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAJH3.

Macc-cnekTpomMeTpusi, ClIocOObl MOHU3AINH, KAYeCTBEHHBIM U KOJUYCCTBEHHBIN aHAIIH3.
AToMHO-abcopO1oHHast  criekTpoMeTpusi. IlpuHinun wMerona. VICTOUHUKH — BO30YXKICHHS.
ATOMHU3ATOpBL: IUIAMEHHAs M DJIEKTpOTepMHUUecKas aroMu3anus. OmuMOKM aHaau3a, MOMEXH U
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crocoOsbl ux ycrpanenus. [Ipumenenue meroaa.

OMUCCHOHHBIN CHEKTpalbHbIA aHanu3. Mcrounuku Bo30yxieHHs. CyIIHOCTh Ka4eCTBEHHOTO
aHamu3a. PacmmdpoBka cnektpoB. KonudecTBeHHbli aHanu3. Ilpumenenume meropa.
JlroMHHECIIEHTHBIN CHEKTpaIbHbIN aHanu3. Bujsl roMuHecHeHIny, KuHeTuka. 3akoH Ctokca-
Jlomensa. Tymenue moMuHecueHUud. CxeMbl NpUOOPOB JUIsl JIFOMUHECIIEHTHOIO aHajIM3a.
KBaHTOBBINM M 3HEPreTUYECKUN BBIXOJbI JIIOMUHECHCHIIMU. KaueCTBEHHBIM U KOJIMYECTBEHHBIN
ananus. [Ipumenenune merona.

PentrenocnexTpanabHble METOAbI aHanu3a. PeHTreHoBckue crekTpbl. OCHOBHBIE —OJIOKH
PEHTI€HOCIEKTPAIbHBIX MpUOOpoB. PeHTrenoduyopecrenTHelii aHanu3. KadecTBeHHbIM u
KOJINYECTBEHHbIN aHan3. [ [puMenenue meroza.

ONEKTPOXUMHUYECKHE METOAbl aHalIn3a. BO3HMKHOBEHHME IOTEHIMANA. Y CIOBUS H3MEPEHUS
AQHAJIUTUYECKOTO curHaia. lloTeHnmuMoMeTpuyeckuii METOJX aHaiu3a, YCJIOBHUS BBIITOJIHEHUS
NOTEHIIMOMETPUYECKUX H3MEpeHui, metoAsl u3mepeHus OJ[C ranbBaHMYECKOrO 3JIEMEHTA.
[Mpsmas morernmnomerpus (moHomerpus). Auddy3nonnsiii nmorenmuan. [loTeHnnomMerpuyeckoe
tutpoBanue. Knaccudukanus 31eKTpo0B B MOTEHLIUOMETPUU. DJIEKTPOAbl U3MEPUTENbHbIE U
AIIEKTPO/bI CpaBHEHMs. VOHCENeKTUBHBIE 3JEKTPOJbl, UX YCTPOMCTBO, MPUHIUIBI pabOThl U
IIPUMEHEHHUE, CEJIEKTUBHOCTb. CTEKIIIHHBIM 2JIEKTPOJA M APYrHe 3JIEKTPOIBI Ul ONPENCIICHUs
pH.

BonsramnepoMerpuueckuil Mmeron aHanusa. Kpusas Tok-norenuuan. [lonspusanus anekTpoaos.
[Tpsimast BonbTamnepomerpus. [lonsporpadus. Amnepomerpuyeckoe TutpoBanue. [Ipumenenue
MeToa. IHBepcHOHHAs BOJBTaMIIEPOMETPUS. Y CIIOBUS BBINIOJIHEHUE BOIBTAMIIEPOMETPHUUECKHUX
WU3MEPECHUM.

Kongykromerpuueckuii aHanu3. l3mepeHue 3IE€KTpONPOBOJHOCTH  pacTBOpoB. (Cxema
YCTAaHOBKH JUIsI HM3MEPEHHUs DIIEKTPUYECKOW mpoBoauMocTu. llpsmas koHAyKTOMETpHS,
KOHAYKTOMETpUYecKkoe TUTpoBanue. Bunbl kpusbix. [logBmxHocTs HOHOB. KynoHomeTpus npu
MIOCTOSSHHOM TOK€ U TMOTEHIHalle, KYyJIOHOMETPHUUYECKOE THUTPOBAHHE. DIEKTPOTrpaBUMETPUS.
BHyTpeHHUH 31EKTPOIIU3.

Xpomarorpadpus. Knaccubpukanus MeromoB, razoBas M OKMJIKOCTHas Xpomarorpadus.
Teopernueckue ocHOBbI — XpomaTtorpaduu. OCHOBHblE OJOKHM  Ta30BbIX U JKMJIKOCTHBIX
xpomatorpados. XpomaTtorpadpuueckuil MHK, napameTpsl yaepxxkupanud. Jlerekropsl. CBoiicTBa
HEeMOABIKHBIX (a3. ['a3oBas, KMIKOCTHAs, TOHKOCIIOWHAas, MOHOOOMEHHAas W JpPyrue BUIbI
xpomaTtorpaduu. [IpyHIMIBI M MeXaHU3Mbl YIEpKUBaHUA U pazaeneHus. OPPeKkTUBHOCTH
xpomarorpaduueckoro pazneneHus. KauecTBeHHbI M KOJIMYECTBEHHbIN aHanu3. OnTumMu3anus
yCIIOBUM aHalu3a B Tra3oBol xpomaTtorpaguu U  BbICOKOA((EKTUBHOM  KUJIKOCTHOU
xpomarorpaduu. XpomaTo-Macc-ClIeKTPOMETPHUSI.

Pannanuonssie usmepenns. OCHOBHBIE BUJIbl HOHU3UPYIOLIETO U3ITydyeHus. J[eTeKTopbl, METOABI
KOJIMYECTBEHHOTO aHain3a. TOYHOCT, M pa3peuiaromias CHOCOOHOCTh PaJMOIOTHYECKUX
n3MepeHnii. HeMTpoHHO-aKTUBAaLlMOHHBIN aHAJIN3.

duznyeckue 1 MEXaHMYECKHUe UCTIBITaHus (Ha MpUMepe UCTBbITaHUI B CTPOUTENLCTBE). MeTo1bl
Ne(EeKTOCKOIMU MaTepHaIoB.

buonornueckne Metoapl KOHTpouIst. OnpeaeneHne TOKCHYHOCTH BOJIBI.

Mertonpl TepMuueckoro aHanusa. BozmoxHocTH M npumeHeHue. OnpeneseHue mokxa3aTesen
I10>KapOB3PBIBOONIACHOCTH MATEPUAJIOB.

IIpumep 3K3aMeHAMOHHOTO OMJIeTa
OI'bBOY BO «KybaHCcKkHil TOCYy1apCTBEHHBIN YHHBEPCUTETY
Kadenpa ananuruyeckoit XuMun

HucuuninuHa «MeToasl U CpeicTBA U3MEPEHUM U KOHTPOJISI»
Hanpagsnenue noarorosku 27.03.01 «Crangaptusaiusi 1 METPOJIOT U
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buier Nel

1. Bnok-cxema ra3zoBoro xpomarorpada.
2. Tlonspusanus 31€KTPOIOB

3aB. kaenpoit aHATUTHYECKOU
XUMHH, J-p XUM. HayK, Ipodeccop 3.A. Temepnaiues

Kpurepuu BbIcTaBJIeHHS OIIEHOK HA DK3aMeHe:

OLIEHKA «OTJWYHO»: TIIyOOKHE HCUEpIBIBAIOIIME 3HAHUS BCEr0 IPOrPAMMHOTO
Marepuaia, JIOTHYeCKH IOCIIe0BaTeIbHbIC, TIOJTHbBIC, MPABIIbHBIE U KOHKPETHBIE OTBETHl Ha
BOIIPOCHI 9K3aMEHALMOHHOTO OWJIeTa ¥ JONOJHUTEIbHBIE BOIPOCH]; HCIOJNb30BaHUE B
HEOOXOJMMOW Mepe B  OTBETaxX TEPMHUHOJOTHHM  JWCUUIUIMHBL, TPEICTABICHHONW B
PEKOMEHAYEMBIX YUeOHBIX TOCOOUSX U IOTIOHUTENILHON JINTEPATYPE;

OLIEHKA «XOPOIIO»: TBEPIBIE M JIOCTATOYHO IIOJIHBIE 3HAHUS BCETO MPOTrPaMMHOTO
Marepuaia, mocjae0BaTelbHbIe, TPAaBUIbHbIC, KOHKPETHBIE OTBETHI HA TIOCTABICHHBIE BOIPOCHI
1pu cBOOOTHOM pearupoBaHUH Ha 3aMEUaHHMs TI0 OTIEJIEHBIM BOIIPOCaM;

OLIEHKA «YAOBJETBOPUTEJbHO»: 3HaHHE ¥ [OHUMAaHUE OCHOBHBIX BOIIPOCOB
[IPOrpaMMbl, HaJIMYME HECYIIECTBEHHbIX oOLIMOOK (He Oonee 50%) mpu HECOCOOHOCTH HX
CaMOCTOATEIILHON KOPPEKTHPOBKHY,

OLICHKA «HEeYJIOBJIETBOPUTEJILHO»: HEIOHUMAaHHE CYIIHOCTH H3JIaraeMbIX BOIPOCOB,
rpyOble CyIIeCTBEHHBIE OIIMOKHM B OTBETE, HEYBEpEHHBIE M HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI K3aMEHATOpa.

Kpurtepuu oneHku npu caaye 3ayera:

OLICHKA «3a4YTEeHO»: CTYACHT BJaJeeT TEOPETHMYECKHMMM 3HAHUSAMHU IO BCEM pasJiesiaM
JTVCIATUTMHBL, 00J1alaeT MPAKTUYECKUMHU HaBBIKAMHU TPOBENEHUS DKCIIEPUMEHTOB, BO3MOXKHO,
JIONYCKAeT HE3HAUUTENIbHbIE OIIMOKH; CTYJIEHT YMEeT IMpPaBWIbHO OOBACHATh HPUUYMHBI
IPOIIECCOB U SIBJICHUH, HIUTIOCTPHUPYS OTBET MPUMEPAMH.

OLICHKA «He 3a4YTEeHO»: MaTepuayl He YCBOEH BOBCE HWJIM YCBOEH YaCTUYHO, CTYAEHT
3aTPYAHSACTCS TPUBECTH TPUMEPHI MO pasjesiaM JIUCIHIUIMHBI, MMOKa3bIBA€T OTPaHHYCHHBIN
00beM 3HAaHUI MNPOrpaMMHOr0 MaTepualla, HE IIOKa3bIBAeT HAaBBIKOB O3KCIIEPHUMEHTAIbHON
paboTHI.

OueHouHble cpencTBa Uil MHBAJIUAOB U JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMSI 111 TOATOTOBKH OTBETA HA K3aMEHE;

— P MIPOBEJICHUU TPOLIETYPHl OLIEHUBAHUS PE3yJIbTaTOB 00yUYEHHUsI MHBAINUIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBSI MPEIyCMATPUBAETCS MCIIOIb30BAHUE TEXHUUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSMU 3/I0POBbS
W UWHBAJWAOB IpOLIEypa OICHUBAHUSA PE3YJIbTaTOB OOyYEHHUS M0 AWCIMILIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusl pe3yiabTaToOB OOYyYEHHS WHBAJIUAOB U JIUIL C OFPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl MO JUCHUILIMHE (MOAYINIO) MpeaycMaTpuBaeT IpelIoCTaBlICHUE
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uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpOpMaLUu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUJist T ¢ HApYIISHHUSIMH CITyXa!

— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B mieyaTHoM hopme,

— B hopMe 3IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONOJHHUTEIbHOH Yy4yeOHOH JMTEPaTypbl, HEOOXOAMMOM
JJIS OCBOCHM S JUCUMILIMHBI (MOXYJISA)
5.1. OcHoBHas JInTEeparypa
1 OcCHOBBI aHATUTHYECKOW XMMHHU: YU4EOHHMK MJIsi CTYAEHTOB BY30B B 2-x Tomax/Ilox pen.
3omoroBa HO.A. M.: Akanemus. 2010
2bap6anar, F0.A. OCHOBBI aHAUINTUYECKON XMMUU: MMPAKTHYECKOE PYKOBOJICTBO [DJIEKTPOHHBIN
pecypc] : pykoBozactso / FO.A. bap6anar, A.B. 'apmami, O.B. Monoraposa, E.A. Ocumnosa ; mox
pen. 3omotoBa HO.A., IlexosmoBoit T.H., Ockonka K.B.. — Dnekrpon. man. — Mocksa:
WznarensctBo  "JlaGopartopus 3Hanumit", 2017. — 465 c. — Pexum pocrymna:
https://e.lanbook.com/book/97410

5.2. JlonosnuTebHAS JUTEpPaTypa
1 Ananutuyeckas xumus. [Ipobremsl u moaxoas! B 2-X T., mof. pen. Kemsuepa P., Mepme XK.-
M., Otto M., Bunmep I'.M., niep. ¢ anr., M.: Mup ACT, 2004
2 BacwibeB B.I1. Anamutudeckass Xumusi: COOPHHUK BOTIPOCOB, YIIPAXHEHWH M 3a7ad: y4eOHOE
nocobue st cryaeHtoB By3oB / B. I1. Bacunnwes, JI. A. Kouepruna, T. [I. Opnosa - 4-e¢ u3f.,
crep. - M.: Jlpoda, 2006.
3 Bepmmnun, B.M. AHamutmueckas xumus [DIeKTpoHHBIH pecypce] : yueOnuk / B.M.
Bepmmnun, N.B. Bnacosa, U.A. Hukudoposa. — Dnekrpon. nan. — Caunkr-IletepOypr: Jlans,
2017. — 428 c. — Pexxum goctyma: https://e.lanbook.com/book/97670 .

JIJis OCBOCHUS JUCIMILTAHBI MHBATHIAMH U JTUIIAMH C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH
3I0POBbSl MMEIOTCSI M3JaHHsI B DJICKTPOHHOM BHJE B JJIEKTPOHHO-OMONIMOTEYHBIX CHCTEMax
«JTaap» n «fOpaity.

5.3. llepuoguyeckue u3aHus
Kypnas aHanuTH4eCKON XUMUHU
3aBojckas tabopatopus. JlnarHocTrka MaTepuaioB.

6. Ilepeyenr pecypcoB  HH(POPMALHOHHO-TEIeKOMMYHHKALMOHHOW  CeTH
«/AHTEpHET», B TOM 4YHCJIEe COBpPeMeHHble MpodeccHOHAIbHbIE 0a3bl JAHHBIX U
HH(pOpMALIMOHHBbIE CNPABOYHbIE CHCTEMbl, HeOOXOAUMBbIE IJsi OCBOEHHMS JAUCIHUIJIMHBI
(Mmomy.Jist)

-OenepanbHOE areHTCTBO II0 TEXHUYECKOMY PpEryJIHPOBAHUIO U METPOJIOTMH, CAWT
WWW.gost.ru; 6a3a HOpMaTUBHBIX JOKYMEHTOB;
-CaiiT deepalIbHOrO AreHTCTBA 110 TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTUH
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https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
http://www.gost.ru/

http://protect.gost.ru;

-[IOMCKOBas TuaThopma, o0beIuHsIomas pedepaTuBHbIe 6a3bl JaHHBIX MyOIUKAUN B
HaYYHBIX JKypHaJax u nmarentos http://www.webofscience.com;

-oubnmorpadudeckas u pedeparuBHas 0a3za JaHHBIX https://www.scopus.com;

-cripaBo4HO-MpaBoBas cucrema «Koncymnsrant [Tnrocy (http://www.consultant.ru);

-0a3a manHbix HayuHoii anextponHsiit oubaunoreku eLIBRARY.RU https://elibrary.ru;

-[opTall OTKPHITHIX AaHHBIX Poccuiickoit @enepanuu https://data.gov.ru;

-0a3a maHHBIX BcepoccuiiCKOro HMHCTHUTYTa HAy4YHOM M TEXHHUYECKOW HH(OpMaIuu

(BUHUTU) PAH http://www?2.viniti.ru/ ;

-penepanbHblii  MHGOPMAMOHHBIA (QOHI 1O O00ECNEYCHHUIO EAMHCTBA HW3MEPCHHMA
https://fgis.gost.ru/fundmetrology/registry;

-caiit Poccrannapra. HopmaTuBHas u rexandeckas 6aszel ['CU
https://www.gost.ru/portal/gost/home/activity/metrology/normandtech;

-uH(OPMAIMOHHAS CIIPABOYHASI CHCTEMa HOPMATHBHO-TEXHUUYECKOM U MTPABOBOM
uHpopmanuu Texskcnept (HalMOHAIBHBIC CTAHIAPTHI, IPUPOAOOXPAHHBIC HOPMATHBHBIC
JOKYMEHTBI) WWW.CNtd.ru;

-enepanbHas rocyaapcTBeHHas HHPOpPMaIMOHHas cuctema «HarmonanbHas
AJIEKTPOHHAS OMOIIMoTEeKay https://H30.pd.

7 MeToanyeckue yYKa3aHUsl 1 MATePHAJIbI 10 BUAAM 3aHATHH
MeTtoanyeckue peKOMeH/IAHH CTYACHTAM 0 OPraHM3ALUU U3YYeHHS U CHUILITNHBI
" MeToabl U CPeACTBA U3MepeHMii U KOHTpoJIs "

VYcrnenrtHoe ocBOEHHE JAUCIUIUIMHBI TPEANOJAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO0uue pekoMeHaAIUU

W3ydyeHne AUCUMILTUHBI CIEAyeT HAUMHATH C MPOopaboTKu paboduel mporpamMmsbl, 0codboe
BHUMAaHUE, YACNSIS [ENSIM U 3a7la4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHi

[IpocMoTpuTE KOHCIIEKT Cpa3y MOCIe 3aHSATUN, OTMEThTE MaTepHasl KOHCIIEKTa JICKIIHH,
KOTOpBI BBI3BIBACT 3aTPYAHEHHs] JUIs TOHMMaHusA. llombITaliTech HAaWTH OTBETH Ha
3aTPYAHUTENIBHBIE BOMPOCHI, UCTIOIB3YSl PEKOMEHIYyeMYyI0 JuTeparypy. Eciu camocTosiTenbHO
HE yAalioch pa3o0parbcs B MaTepuaie, copMyIupyinTe BOMPOCH U 0OPATUTECH 32 TOMOIIBIO K
IpenoAaBaTesio Ha KOHCYJIbTAllUU WK ONMKalIen JeKIuu.

PerynspHo otBoguTe Bpemsl AJisi TOBTOPEHUS MPOMJACHHOTO MaTepuasa, MpoBepss CBOU
3HAHMSI, YMEHUS U HABBIKU TI0 KOHTPOJIBHBIM BOIIPOCAM.

BoinosiHeHHe J1a00paTOPHBIX padoT

Ha 3anstum momyuute y mnpemnojaBaTens TpaduK BHIIOTHEHHs 1a00paTOpHBIX padoT.
O03aBeauTECH BCEM HEOOXOMUMBIM METOINUYECKUM 00ECIIEYEHNEM.

Ilepen mocemnienreM 1abOpaTOpUM HM3YyYUTE TEOPUIO BOMPOCA, MPEIINONAraeMoro K
MCCJIEIOBAHHIO, 03HAKOMBTECHh C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH padOTe W MOATOTOBHTE
MIPOTOKOJI IPOBEACHHS paObOThI, B KOTOPBI 3aHECUTE:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJHII JTSI 3aMIOTHEHUS SKCIIEPUMEHTATLHBIMUA JTaHHBIMU HAOIIOICHUH;

— ypaBHEHMS XMMHUYECKUX PEaKIUil mpeBpalieHuid, KOTOpbIE OYAYT OCYILECTBICHBI IIPH
BBITIOJTHCHUH SKCIICPUMCHTA,
pacdeTHbIe (HOPMYIIBI.

OdopmiieHre 0TYETOB J0JKHO MPOBOJUTHCS MOCIE OKOHYAHUS Pa0OTHI B J1aOOpaTOpuu.
JInst TTONTOTOBKM K 3alWTe OTYeTa CIeNyeT MPOAaHAIM3HPOBATh HKCIEPUMEHTAIBHBIC
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pe3yJbTaThI, COMTOCTABUTH MX C U3BECTHBIMU TEOPETHUECKUMH ITOJIOKECHUSIMH WIIH CIIPABOYHBIMH
JaHHBIMH, O606H_[I/ITB PE3YIbTATHI I/ICCJIGZ[OBaHI/Iﬁ B BHUJAC BBIBOAOB IIO pa60Te, IIOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPHUBOJMMBIC B METOJMUECKUX YKA3aHHUSX K BBITOJHEHHIO Ja00paTOpPHBIX
pabor.

MeToauyeckue peKOMeHAAMU NMPENoAaBaTe IsIM 10 MeTOANKe NMPOBeIeHUs
OCHOBHBIX BH/IOB Y4€OHBbIX 3aHATHI

Jlexknun

Memoouka umernus 1ekyuti

Jlexuuu ABIAIOTCS OJHUM M3 OCHOBHBIX METOJIOB OOYYEHHMS MO AMCLUMIUIMHE, KOTOphIE
JOJKHBI PelIaTh CISAYIONINE 3a1a4u:

—U3JI0KUTh BAXKHEWIIMI Marepual NporpaMMbl Kypca, OCBEIIAIONIIUNA OCHOBHBIC
MOMEHTHI;

—pa3BUTh y CTYISHTOB MOTPEOHOCTH K CaMOCTOSTENBHOW pabore Ham y4deOHOU u
HAay4YHOU JIMTEPATypPOU.

I'maBHO# 3amaueil Kaxa0W JEKIUU SIBISIETCA PACKPBITHE CYIIHOCTH TEMBI U aHAIU3 €€
TJIABHBIX TIOJIOKEHUH. PexoMeHmyeTcs Ha TepBOW JICKIIMM JIOBECTH JIO BHUMAHHUS CTYICHTOB
CTPYKTYpY Kypca U €ro pas3felbl, a B JajbHeHIIeM yKa3bplBaTh HAYaJI0 KaKJ0ro pasjiena, CyTh U
€ro 3a/1a4, a, 3aKOHYMB H3JI0KCHHE, IOABOIUTH UTOT IO 3TOMY pa3Jeily, YTOObI CBSI3aTh €ro CO
CIIETYIOIIIHM.

Cooeporcanue nexyuii

Conepsxanue JIeKIUi ompenensieTcss padboueit mporpammoit kypca. KpaitHe sxenarenbHo,
4TOOBI KaXK/asl JISKIMsI OXBaThIBajla M MCUEPIIbIBAIa OMPEIETICHHYIO TEMY Kypca U IpeiCTaBIsia
co00i1 JIorMuecky BMOJHE 3aKOHYEHHYIO paloTy. Jlydiie cokpaTUTh TeMy, HO HE JONYyCKaTb
IIEpephIBa €€ B TAKOM MECTE, KOTJJa OCHOBHAsI MJIes €I11€ MTOJIHOCTBIO HE PaCKpbITa.

JlabopaTopHble 3aHATHSA

Memoouka nposedenus 1a60pamopHuIX 3aHAMUL

Lenstmu mpoBeneHus 1a00paTOPHBIX PabOT SIBISIFOTCS:

—YCTaHOBJICHWE CBS3€il TEOPUU C TIPAKTUKOM B (PopMe IKCHEPUMEHTATBHOTO
MOJITBEPIKICHUS TIOJIOKEHUH TCOPHH;

—00yuYeHue CTYICHTOB YMEHUIO aHAJTM3UPOBATh NMOMyUYEHHBIE PE3YIbTAThI;

—KOHTPOJIb CAMOCTOSTENILHOM pabOThI CTY/IEHTOB 10 OCBOCHHUIO KYypCa;

—o0yueHue HaBbIKaM NMPOQPeCcCUOHANTBHOMN AeITeTbHOCTH

Ienn maGopaTopHOTO MPaKTHKyMa JOCTHTAOTCS HAWIYYIIHM 00pa3oM B TOM Ciydae,
€CJIM  BBITIONHEHUIO JKCIEPUMEHTa MpPEIIIeCTBYeT OIpeAeleHHas MOArOTOBUTENbHAs
BHeayauTopHas pabota. [ToaTromy mpemnoaBaTens 00s3aH JOBECTH IO BCEX CTYACHTOB rpaduk
BBITIOJTHEHHS TaOOPAaTOPHBIX PadOT ¢ TeM, 4TOObl OHM MOTJIU 3aHUMAThCS IEJICHANIPABICHHOMN
JIOMAITHEH TTOATOTOBKOM.

[lepen HauyasioM OYEpETHOTO 3aHATHS TIPETOAaBATENb JOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJAEHTOB K BBIOJHEHHUIO JTA0OpPAaTOpHOH pabOTHl MyTeM KOPOTKOTO
co0eceIoBaHNs M TPOBEPKU HAIMYHUSA Yy CTYJICHTOB 3aroTOBJICHHBIX IMPOTOKOJIOB IMPOBEICHUS
paboTHI.

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCNOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMpoLecca no JMCHUIInHe (MOYJII0)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

KommprorepHas 00paboTKa 3KCIIepUMEHTATbHBIX JaHHBIX.
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8.2 llepeueHb HE0OXOAUMOTO JIMIIEH3MOHHOTO MPOTrPAMMHOI0 00eceYeHus
Microsoft Office Excel.
JIMIIEH3MOHHBIC KOMITBIOTEPHBIC MPOrpaMMbl OOpa0OTKM JaHHBIX MPOTPaMMHO-AIapaTHBIX
KOMILJIEKCOB TPUOOPOB: Ta3oBblii xpomarorpad «Kpucramn-2000M», razoBbiii xpomarorpad
GC 2010 “Shimadzu”, xwunkoctusiii xpomarorpadp LC 2010 “Shimadzu”, ra3oBslii Xxpomaro-

macc-criekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap. (03HaKOMUTEIBHO)

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

0aza, HeoOxoguMmasi JJsl OCYLIECTBJICHUS

00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIINHEe (MOYJII0)

No B paGot MatepuaibHO-TeXHUYEeCKOe 00ecredeHre TUCIIUILTUHBI
(Momynsl) ¥ OCHAIIEHHOCTh
1. Jlekimonnsble 3ansatus | Jlekunonnas aynuropus 425C, 422C, 416C
2. JlabopaTopHbIe JlabopaTopuu 252C, 242C, YKOMIUICKTOBaHHAS
3aHATUS CHeuaIn3upOBaHHOM MeOelNbio u aHATUTHYECKUM
000pyIOBaHUEM: CHEKTPOMETP MH(PAKPACHBIH, CHEKTPOMETP
LEKI, xpomarorpad, pH-meTpsl -2mT., (POTOKOIOPHUMETPHI-
2wr., KOHIYKTOMETP, pedpakromerp, HeHTpHudyTa,
XONOMWIbHASL ~ KaMmepa, BeChl  aHAJIMTUYECKHUE,  BECHI
1a0opaTopHbIe
3. Kypcosoe He mpexycmoTpeno
IIPOEKTUPOBAHHE
4. I'pynmossie Aynutopus 242C, 252C
(MHIUBUyaTbHBIC)
KOHCYNbTAIHU
5. Texymmit  koHTpousb, | Aynurtopus 242C, 252C
MIPOMEKYTOUHAs
aTTecTanus
6. CamocrosTenbHas CamocrosTenbHas paboTa CTYAEHTOB OCYLIECTBISETCS
pabora B YMTaNbHBIX 3anax Oubnuorexu KyOI'Y, 3ame pedepaTuBHBIX
KYpHaJioB, BbluMcauTeNbHOM LeHTpe KyOoI'Y, Wurepner-
LIEHTPE, a TaKXKe IPYruX ayauTopusix (akyibTeTa XUMHHU U
BBICOKMX TE€XHOJIOTHI C BO3MOYKHOCTHIO MOJKIIIOYEHHS K CETH
«UHTepHer» u oOecredeHHEM JIOCTyHa B 3JIEKTPOHHYIO
HH(POPMAITMOHHO-00Pa30BATEIBHYIO CPEly OPraHU3aINH.
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