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1. lleain 1 3272494 OCBOEHUS JUCHUILIHHBI
1.1 leab AMCHUNIMHBI

[lenbto um3ydeHus kypca “MeToapl U cpeAcTBa M3MEPEHUH M KOHTPOJIS —SIBISETCS
(dbopMHpOBaHKE y CTYJCHTOB COBPEMEHHBIX MPEACTABICHHWH O METOJaX HUCHBITAHUN TPOAYKIHH,

BCIHICCTB U MAaTCPUAJIOB OJId OCHKHU COOTBCTCTBHUA YCTAHOBJICHHBIM TpGGOBaHI/IHM.

1.2. 3agauy JUCHUILIMHBI
- (hOopMHUPOBAHKE y CTYJAECHTOB CUCTEMHOT'O MPEACTABICHUS O CPEACTBAX U3MEPECHUI U KOHTPOJIS U
0 METOJIOJIOTMH UX MCIIOJIb30BaHUS B 00ECIIEYCHUH KayecTBa MPOIYKIIUH;
- M3y4YeHHE ¥ OCBOCHHE HA MPAKTUKE COBPEMEHHOTO TMapKa HW3MEPHUTEIbHBIX NPHOOPOB U
KOHTPOJIBHOT'O 000pYI0BaHMUS.

1.3 Mecrto nucuunimnbl (Moay.as) B crpykrype OOII BO

JucuuninuHa «MeTosbl U CpelicTBa U3MEPEHUN U KOHTPOJIS» OTHOCUTCSA K 0a30BOW yacTH
yueOHoro 1uraHa. J{ns ee M3ydeHHs CTYIEHT JOJDKCH 3HATh (PM3MUECKUE BEIWYHHBI M €AWHUIBI UX
U3MEPEHUS, OCHOBBI

MaTeMaTH4YCCKOM CTaTUCTUKH, YMCTb AaHAJIU3UPOBATH MATCMATHYCCKUC

3aBHCUMOCTH, TIOJB30BAThCS KOMIIBIOTEPHBIMH MpOTpaMMaMHU Ui  pacdyeToB M 00pabOTKH
JKCIIEPUMEHTAIBHBIX JAHHBIX. JIMCIUMIUIMHA JIOTMYECKM CBs3aHA C JUCHMIUIMHAMM «Du3ndeckue
OCHOBBI U3MEPEHUN U ATAOHBI», «OCHOBBI aHAJIN3a U AHAJTUTUYECKOTO KOHTPOJISD», «AHAJIUTHYECKast

XUMUS).

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbHON MPOrpaMMBbI
B npouiecce n3yuenus qucuMIIMHbL “MeTobl U CpecTBa U3MEPEHUN U KOHTPOIIA Y

CTYIEHTOB (DOPMUPYIOTCS CIEAYIOLIUE NPOPECCHOHATbHbIE KOMIETEHIINHN:

- CIOCOOHOCTH K CaMOOpraHu3aIiu U camooOpaszoBanuio (OK-7);

- CIOCOOHOCTh YYacTBOBAaTh B MPAKTUYECKOM OCBOCHMM CHCTEM MEHEI)KMEHTa KayecTBa,
peKIamMallMOHHOM paboTe, MOATOTOBKE IUJIAHOB BHEIPEHHS HOBOM KOHTPOJBbHO-U3MEPUTEIHHON
TEXHUKH, COCTABJICHUH 3asBOK Ha mnposeseHue ceprudukarmm (ITK-13).

Ne | Munekc | Conepxxanue B pesynbraTe u3yueHus: yaeOHON AUCHUTIITMHBI
I. | KOMIIe- | KOMmIIe- o0yJaromuecs: JTOJKHBI
M | TeHOUWA | TeHIu (W eé 3HATh yMeTh BJIAJETh
4acTH)
METOJIBI MPUMEHSATH HaBbikamu
camMo00pazoBaHUs MOJTyYEHHBIE HCII0Ib30BAHUS
U CaMOOpTaHu3alllH, | 3HAHUSA B | TEOPETHYECKUX
eaJIn3yeMble B | poruecce 3HaHUI npu
CIOCOOHOCTB K p y ot p
rporiecce 00yueHus, pereHnn
camMoopraHu3aluu .
1 | OK-7 " CaMOCTOATEIIbHOMN BBITIOJIHEHHS MPAKTUYECKUX
paboThI TEOPETUYECKUX U | 3a]ad 1o
caM000pa30BaHUIO
MPAKTUIECKIX IIPOBECHUIO
3alaHuH, W3MEpPEHH U
IIPOMEKYTOUYHOIO | UCIIBITAHUM
KOHTPOJIS




IIK-13 | cmocoOHOCTB HNudopmanmon-
y4acTBOBATh B | HOE u
MIPAKTUYECKOM METOJINYECKOe
OCBOCHHMU CHCTEM | obecrieueHHe
MEHEIKMEHTa U3MepeHuit u
KauyecTBa, KOHTPOJIS,
peKJIamMalMoOH-HOW | MPUHIUNBL PabOThI
pabore, HCIBITATEIHHOTO
MOJITOTOBKE o0opynoBaHuss U
IUTAHOB BHEJIPCHHSI | CPENICTB U3MEPEHUIt
HOBOI
KOHTPOJIBHO-

HU3MEPUTEIBHON
TEXHHKH,
COCTaBJICHUH
3asIBOK Ha
MIpOBEICHUE
cepTudUKaIn

MIPaBUIILHO
AKCIUTyaTUPOBaTh
cpencTsa
U3MEPEHUI u
KOHTpOJI,
aHaJIM3UPOBATH
UX BO3MOXHOCTH
JUIS OLICHKU
MPUTOJHOCTH JJIS
WCIIOJIb30BAaHUS B
MIPAKTUKE OIICHKH
COOTBETCTBUSA U
YIIY4IIeHUS
Ka4yecTBa

HaBrixkamm
MIPOBEICHUS
HUCIIBITAaHUI c
LICJIbI0  OLICHKHU
COOTBETCTBUS
00BEKTOB
YCTaHOBJICHHBIM
TpeOOBaHUAM

2. CTpyKTYypa U cojiep:KaHue TUCHUIIHHbI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIaM padoT
OOmiast Tpy0EMKOCTh IUCIHUILTUHBI COCTABISET 7 3ad. enl. (252 yaca), ux pacmnpeneeHue

1o BuaM paboT npezacTaBieHo B Tadmuie (s cryaeHToB ODO).

Bun yue6Ho# paboTbl Bceero
4acoB 4 5)
ceMecTp | ceMmecTp

KonTakTHasi paboTa, B TOM 4ncJie:
AyIuTOpHBIE 3aHATHSI (BCEro): 162 54 108
3aHATUS JEKIIMOHHOTO TUIA 54 18 36
JlaGopaTopHblie 3aHITHS 108 36 72
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI,
IPAKTUYIECKHUE 3aHATHS) i
HNnas koHTaKkTHasA padora:
Kontpons camocrosrenpHolt padoTsl (KCP) 8 2 6
[Tpomexyrounas arrectanus (MKP) 0,7 0,2 0,5
CamocrosiTeJibHass padoTa, B TOM YHUCJIe: 81,3 15,8 65,5
Kypcogas pabora - - -
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 15,8 5,8 10,0
anonHerIe WHMBAAYAIBHBIX 3a1aHHH (ToaroTOBKA 150 5.0 100
COOOIICHUH, Tpe3eHTaIHil)
Pedepar - - -
IToaroToBka K TeKymeMy KOHTPOJIIO 14,8 5,0 9,8
KouTtpoJsb:
IToaroToBka K 3K3aMeHy 35,7 - 35,7
O01mas Tpy10eMKOCTh qac. 252 72 180

B TOM Huee 1707 | 56,2 114,5

KOHTaKTHasi padora

3a4. eJ 3 2 5




2.2. CTpyKTYypa QM CHUIINHbBI
Pacripenenenrie BUIOB y4eOHOW pPabOTBI M HMX TPYAOEMKOCTH IO pa3ieiiaM JUCIUTLIINHBL
Paznenbl nucuurumael, u3ydaemsie B 4, 5 ceMectpax (s ctyaeHToB ODO)

OcHoBHBIE pa3/iesibl TUCHUIINHBI:

Cemectp 4
KosmmuecTBo wacos
Ne
AynutopHas CamocTosiTens
paz- HawnmenoBaHue pa3ienos
ena Bcero pabota Hasi paboTa
8 1 7P
1 2 3 4 5 6
1 Cratuctudeckast 0o0padoTka 6 5 4
IKCICPUMECHTAIBHBIX JIAHHBIX
2 | IlogroroBka mpoObI K aHAIN3Y 4 2 2
Knaccugukanus criekrpaibHbIX
3 | meronoB aHanm3a. MeTo bt 30 6 20 4
MOJICKYJISIPHOM CIIEKTPOCKOIIHH.
4 MeTo/1bI AaTOMHOUW CIIEKTPOCKOTTUHT 29,8 8 16 5,8
5 | Umoeo: 69,8 18 36 15,8
6 | KCP 2
7 | UKP 0,2
8 Bceezo: 72 18 36 15,8
Cemectp 5
KomnuecTBo yacos
No
AynuropHas CamocrosTenb
pas- HaumeHnoBanue pa3aenon
o Bcero pabota Hasi paboTa
8 b TP
1 2 3 4 5 6
DNEeKTPOXUMHUYECKHE METO/IbI
1 aHanu3a. 26 6 16 4
[ToTeHIIMOMETPHYECKHE METOIBI
5 Bonpsramnepomerpuueckue 26 6 16 4
METO/IbI
3 Konpykromerpus 13 2 8 3
4 Kynonomerpus 13 2 8 3
5 Pagnosornyeckue MeTOIEI 13 2 8 3
KOHTPOJIS
6 MeTo el XpomaTorpadun 25 6 16 3
7 du3nyecKue U MEXaHNIeCKHe 9 6 3
WCTIBITAaHUS
8 Buonorudeckre MeToab 5 2 3
KOHTPOJIS
9 [ToxkapoB3pBIBOONIACHOCTH 78 4 3.8
MaTepHaoB
10 | Amoeo: 137,8 36 72 29,8
11 | KCP 6
12 | UKP 0,5
13 | Oxzamen 35,7
14 | Bceco: 180 36 72 29,8




2.3 Conep:xkanue pa3ieoB IUCHHILITAHBI
2.3.1 3aHaTHA JeKIIUOHHOI0 THIIA

Ne
paszen
a

HaumenoBanue
pasnena

ConeprxaHue pasjaena

dopma TeKyIIero
KOHTPOJIA

1

2

3

4

1

CrartucTuueckas
obpaboTka
IKCIIEPUMEHTATIbH
BIX JJAHHBIX

OCHOBHbIE TOHSTHUS U TEPMUHBI,
MHOT000pa3ue U3MEPUTEIbHBIX 3a/1a4.
[ToHsiTHE O METOAMKE U3MEPEHUM.
Kinaccudukanust uamepeHuii mo Bugam
W3MEPEHU, BUIbI UCIIBITAHUM.
MeTtponoruueckas OLeHKa pe3yJbTaToB
n3mepeHuii. [IpaBUIIBHOCTS,
BOCIIPOU3BOAUMOCTb PE3YJIbTaTOB.
[TorpemHoCcTn u3MepeHnid, BUAbl, CTPYKTYpa.
Ananutnyeckuil curiai. OCHOBHBIE IPUEMBI
Mepexo/ia OT BEJIMYUHBI AHATTUTUYECKOTO
CUTHaJIa K KOHIEHTpPAaI1H.

YceTHBII onpoc

[Toaroroska
poObI K aHAIH3Y

MGTOI[I)I pasaciiCHruA U KOHICHTPUPOBAHUA!
AIIEKTPOXUMUYECKHE, COPOIIMOHHBIE,
SKCTpakioHubie. [Ipo6ooTOop ra3oB u
KUAKOCTEH. MeTOoAbl Pa3ioKeHUs POOHI:
030JICHHE, CTIEKaHUE, TEPMOJITU3.

YcTHBII onpoc

CrniektpanbHble
METO/bI aHAIN3A.
MeTtoabl
MOJIEKYJIIPHOM
CIEKTPOCKOITUU.

Knaccugukaius criekTpaabHbIX METOOB.
XapakTepUCTUKH CIIEKTPaJIbHBIX TPUOOPOB:
nrym, apeid, paspemiaronias ciocoOHOCTb,
mucnepcusi. CriekTpooToMeTpsl,
MOHOXpOMAaTOpBbI, MoJeKyspHast
abcopOLOHHAs CIIEKTPOCKONHS. 3aKOH
byrepa-Jlam6epTa-bepa. [Ipsmas
CHEKTPO(OTOMETPHS U CIIEKTPO-
(doTomMeTprUECKOE TUTPOBAHUE.
KonebatenbHas crieKTpOCKOIUS.
Pedpakromerpusi. JlroMrHECIIEHTHBIN
CIIEKTpalbHbIN aHaN3. Buibl
moMuHecueHmu. 3akoH Ctokca-JloMmmens.
Tymenue momuHecieHITMN. CxeMbl TpruOOpoB
JUIs JIIOMUHECLIEHTHOIO aHaJIn3a.
KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIIN3.
IIpuMeHeHne MeToza.

YeTHBIT onpoc
Petitunrosas
KOHTPOJIbHAS

MeTtoapl aTOMHOU
CIIEKTPOCKOITUH

ATOMHO-a0COpOIIMOHHAS CTIEKTPOMETPHS.
HcTounnku Bo30yXeHHUs. ATOMU3ATOPBHI.
OmmOku ananu3a. [Ipumenenune meroaa.
OMHCCHOHHBIN CIEKTPAIBHBIN aHAIN3.
Ucrounnku Bo30Oyxaenus. CylmHOCTh
KadecTBEHHOro aHanu3a. Pacimdposka
criekTpoB. KosinuecTBEeHHbIN aHAIIN3.
IIpuMeHeHne MeToza.

PeHTI‘eHOCHeKTpaJILHBIe MCTOABI aHaJIM3A.

VYeTHbII onpoc
Petitunrosas
KOHTPOJIbHAS




PentrenoBckue criekTpsl. PeHTreno-
AMUCCUOHHBIN aHau3. OCHOBHBIE Y3JIblI
PEHTICHOCTIEKTPAIbHBIX MPUOOPOB. PeHTreHo-
dbnyopecueHTHBIN aHaM3. KauecTBeHHBINH 1
KOJINYECTBEHHbIN aHau3. [[pumenenue
METO/A.

DIIEKTPOXUMHU-
YECKHUE METO/IbI
aHanu3a.
ITorennuomer-
pUYECKHE METO/IbI

DNEeKTPOXUMHUECKUE METO/Ibl aHATIN3A.
Bo3HuKHOBEHME IOTEHIIMANA. Y CIIOBUS
U3MEPEHUs aHAJIUTUYECKOTO CUTHAJIA.
IToTeHMOMETPUYECKUI METOJI aHAIU3A,
YCIIOBHS BBIINOJIHEHUS TIOTEHIMOMETPUYECKUX
u3MepeHuil, meronnl usmepenus J/C
rajbBaHMUYECcKOro aiemMeHTa. [Ipsmas
noreHmomerpus. Auddy3nonnsrii
noreHuai. [lorennuomerpudeckoe
tuTpoBanue. Kiaccudukanus 1ekTpoaoB B
HOTEHIIMOMETPHUH. DJIEKTPOIbI
M3MEPUTEINIbHBIE U JIEKTPOJIbl CPAaBHEHUSI.
HoH-ceneKTUBHBIE 3JEKTPOJIbl, UX YCTPOMCTBO,
NPUHIUITE paObOTHI M TPUMEHEHHE,
celIeKTUBHOCTh. CTEKIISIHHBIN 3JIEKTPOI.

VYcrHblii onpoc
Peittunrosas
KOHTPOJIbHAS

Boussrammepo-
METPUUYECKHUE
METOIbI

BonpramiiepoMeTpruyecKuii METOJI aHAIM3A.
Kpusas Tok-norennuan. [onsapusamnus
ANeKTpoIoB. lIpsimas BosbTaMIepoMeTpusl.
[Tonsporpadus. Amnepomerprudeckoe
tuTpoBanue. [ Ipumenenune merona.
WMHBepcHOHHAsA BOIBTAMIIEPOMETPHSL.
BelntonHEHNE BOJIBTAMIIEPOMETPUYECKUX
U3MEPEHU.

Konnykromerpus

Kynonomerpus

Konnykromerpuueckuii ananus. Mizmepenne
DJEKTPOIPOBOAHOCTH pacTBOPoB. Cxema
YCTaHOBKH ISl U3MEPEHUS ANEKTPUUECKOM
npooauMocTy. [IpsiMas KoHAyKTOMETpHS,
KOHAYKTOMETPUYECKOE TUTpOBaHKE. Buabl
kpuBbIX. [lonBruxkHOCTH MOHOB. KyloHoMeTpus
IIPU ITOCTOSIHHOM TOKE U MOTEHIHAIIE,
KYJIOHOMETPHUYECKOE TUTPOBAHUE.
DJeKTporpaBuMeTpysi. BHyTpeHHHU
AIIEKTPOJIN3.

VYeTHBII onpoc
Petitunrosas
KOHTPOJIbHAS

VYeTHbII onpoc
Petitunrosas
KOHTPOJIbHAS

Panmonornueckue
METObl KOHTPOJIS

N3mepenne paaualiiOHHBIX CBOWCTB
MarepuanoB. OCHOBHbBIE BU/JIbI
MOHU3HUPYIOIIETO U3NIy4YeHHs. PaaroakTHBHBIE
M30TONBI. [IeTeKTophl, METOAbI
KOJIMYECTBEHHOTO aHajau3a. TOYHOCTh U
paszpemaromniasi CrocoOHOCTh
paauonorudeckux udmepenuii. Heirponso-
aKTUBAIlMOHHBINA aHAJIN3.

YcTHBII onpoc

10

MeTtonanl
xpomarorpaduun

Xpomatorpadus. Kimaccudukamms MeTo10B.
TeopeTnueckre OCHOBBI XpoMaTorpaguu.
OCHOBHBIC OJIOKH Ta30BbIX M JKHJIKOCTHBIX

VYcrHbIi onpoc
Petitunrosas
KOHTPOJIbHAS




xpomarorpadon. XpomaTorpadhuuecKuii MUK,
napameTpbl yepKuBaHus. [[eTeKTopsbl.
CaoiicTBa HEMOABMKHBIX (a3. ['azoBas,
JKMJIKOCTHAsI, TOHKOCJIOMHAsS, HOHOOOMEHHAs U
Ipyrue Buasl xpomarorpaduu. Kauec-
TBEHHBIM U KOJTMYECTBEHHBIN aHAJIH3.
OnTtumuzanys ycjaoBUM aHaIu3a B Ta30BOU
xpomato-rpadun u B8 BOXX. Xpomaro-macc-
CIIEKTPOMETPHS.

11 dusnyeckue u duznyueckre 1 MEXaHUYECKHE UCTIbITaHus (Ha VYcrHblii onpoc
MEXaHUYECKHE MpUMepe UCTIBITAHUI B CTPOUTEIHCTBE):
UCIBITaHUS JUHAMHWYECKHE U CTATHYECKHE,
yIbTPa3ByKOBbIe. MeTO bl 1e(hEKTOCKOTHH
MaTEpHAJIOB.
12 buonornyeckue | buosiornyeckue MeToabl KOHTPOJISL. YcTHBIH onpoc
MeTO]Ibl KOHTpOJIs | MukpoOuosornyeckuii KOHTpoJb. MeToabl
ouorectupoBaHus. TecT-MeTOAbI.
13 IToxxapoB3pbiBO- | MeToabl TEPMUYECKOTO aHAIN3A. YcTHBII onpoc
OMacHOCTb Bo3moxxHoctu u npumenenue. OnpeneneHue
MaTepuasioB IIOKa3aTeJIeN IM0XKapOB3PbIBOONIACHOCTH

MaTCepHraJIOB: TEMIICPATYPbI TIICHUA,
BOCIINIAaMCHCHU I, BCIIBIIIKHU.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
(Y4eOHBIM IJITAHOM HE TPEAYCMOTPEHBI)
2.3.3 JlaGopaTopHble 3aHATHS

Ne HanmeHoBaHue 1a60paToOpHBIX paboT dopma TeKyuiero
KOHTPOJIS
1. |®oromerpuueckoe onpenenenue xenesa (111) c cynppocannunnoBoit
KHMCJIOTOM.
2. |DoToMeTpHUECKOe ONpeielIeHne MEM B paCTBOPE B BUJIE aMMHaKaTa
3. |Omnpenenenune maprania MetooM auddepernnansHoi GoTomeTpun
4. |Cnektpodoromerpudeckoe onpeaencaue xenesa (1) ¢
OpTO(EHAHTPOIMHOM 3amura
5. |Onpenenenve HePTENPOAYKTOB B IPUPOIHBIX Bogax metoaoM K- 11abOPATOPHBIX
CIIEKTPOCKOINHU pabor
6. |OmpeneneHue HUKEIS ¢ AUMETHITITHOKCUMOM B TIPUCYTCTBUH
OKHCIIUTENEN
7. |CnextpodoToMeTprudecKoe onpeeneHne KodernHa B paCTBOPUMOM
Ko(e
8. |Ompenenenue monubaeHa (1V) B pactBopax cmoco60M TaHT€HCOB
9. |PedpaxTomeTpudecknii aHaIM3 paCTBOPOB TIIHIICPHHA
10. |9muccuonHnas cnektpockomnus. [lnamenHo-poTomerpraeckoe
OIpeIeIEHNE METAJIIIOB
11. |Onpenenenue HUTPATOB METOIOM MPSMOM MOTEHIIUOMETPUH C
HUTPAT-CEJIEKTUBHBIM JIEKTPOAOM
12. |Onpenenenue xene3a METOJOM NOTEHIIMOMETPHUECKOTO TUTPOBAHUS 3amura




13

Kynonomerpuueckoe TutpoBanue. OnpeeieHre MaJIbIX KOJIMYECTB 71a00paTOPHBIX
COJITHOM KUCJIOTEIL.

pabot

14

OHpe,I[CJ'ICHI/IC KOHILOCHTpaAIUN MIECI0YN KOHAYKTOMETPUICCKUM
TUTPOBAHUCM

15

OnpeneneHne Mea METOA0M aMIIEPOMETPUYECKOTO TUTPOBAHHUS

16

OnpezneneHne MUKPOKOJINYECTB KaJAMUs METO10M UHBEPCUOHHOMN
BOJIbTAaMIIEPOMETPUU

17

Mertoapl xpomatorpadun. Kiraccudukamnus. AnmaparypHoe 3anura
odopmIIeHHE

71a00paTOPHBIX

18

KauecTBeHHBIIT aHATTN3 CMECH aMHHOKHCIIOT METO/I0M TOHKOCITIOHHOM pabor
xpomarorpaduu

19

AHanu3 cMecu OpraHM4ecKuX BEIIECTB METOJOM Ira30BOii
xpomarorpadun

Jns Bcex mabopaTopHbIX pabOT pa3pabOTaHbBl U UMEIOTCS METOAMYECKHE YyKa3aHus,
YTBEPXKJICHHBIC HA 3acelaHuu Kadeapbl aHATUTHYSCKON XUMUHU.

2.3.4 IlpuMmepHasi TeMaTHKA KypPCOBbIX padoT

KypcoBbie paboThl HE IPETyCMOTPEHbI

2.4 IlepeueHb y4eOHO-METOAHYECKOr0 O0ecredYeHHs ISl CAMOCTOSITEIbHON PadoThI

00yYaIOIIMXCSA 10 TUCHUILTHHE (MOTLYJII0)

Ne

Buner CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECIICUCHUS
JUCITATITMHBI 110 BBITTOJIHEHHIO CAaMOCTOSTEIIbHON
paboThHI

[ToaroroBka Kk pENTUHTOBBIM
KOHTpPOJBbHBIM paboTaM,
CaMOCTOATENIbHOE U3YUEHUE
pa3zienoB AUCIUIUIMHBL,
IMOJATOTOBKA K
nabopaTopHBIM paboTam

10cHOBBI ~aHATUTUYECKOW XUMHUM: YYEOHHUK JUIs
CTYIEHTOB BYy30B B 2-x Tomax/Ilox pen. 3omorosa I0.A.
M.: Akagemus. 2010

2Ananmutudeckas xumus. [IpoOnembl U Moaxoasl B 2-X
T., nol. pena. Kensnepa P., Mepme X.-M., Orro M.,
Bunmep I''M., niep. c anr., M.: Mup ACT, 2004.

3 MY 1no opraHuzanmuy CaMOCTOSATENBbHOM pPaboOThI
CTYJCHTOB

4bap6anar, FO.A. OCHOBBI aHaJUTUYECKOH XUMUHU:
MPAaKTHYECKOE PYKOBOJACTBO [DIEKTPOHHBIA pecypc] :
pykoBonctBo / FO.A. bap6anar, A.B. I'apmam, O.B.
Momnoraposa, E.A. Ocunosa ; nox pen. 3onorosa F0.A.,

[exoBuoBoit T.H., Ockonka K.B.. — DnektpoH. naH.
— MockBa: WznatenbctBo "JlaGopaTtopus 3HaHUN",
2017. — 465 c¢. — Pexum  pocryma:

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

BOIIPOCOB, YIIPaXHEHUN U 3a/1a4: yueOHoe mocobue s
ctynenToB By30B / B. I1. Bacunnes, JI. A. Kouepruna, T.
J. Opnoga - 4-e u3zn., crep. - M.: [Ipoda, 2006.

6 Bepmmuun, B.M.  Ananutuyeckas = XUMHS
[DnexkTponHbIil pecype] : yueOHuk / B.M. Bepmunum,
N.B. Bnacosa, N.A. HukudopoBa. — DnekTpoH. naH.
— Cankrt-IlerepOypr: Jlanb, 2017. — 428 ¢. — Pexum
noctyma: https://e.lanbook.com/book/97670 . — 3arn. ¢



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

JKpaHa.

Jns WHBaNMAOB M JHMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3I0POBBS PEANTU3YIOTCS
UH/IMBUYyalIbHBIE  00pa30BaTENbHBIE  TEXHOJIOTUH, KOTOpPBIE  MO3BOJSIOT  IOJHOCTBIO
UHIMBUyIM3UPOBATh  COACP)KAHHME, METOJAbl M  TeMNbl  y4eOHOH  JeATeIbHOCTH
WHBAJIMAA, BHOCHTH BOBpPEMsS  HEOOXOIUMBIE  KOPPEKIMH Kak B  JEATEIbHOCTb
CTyJIeHTa-MHBAINAA, TaK U B AEATEIHLHOCT IPEIO1aBaTEIs.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) npemocrasistorcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPHUATHS HH()OPMAIIIH:

JInst i1 ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

B ydeOHOM mporiecce HCTMONB3YIOTCS Cleayromue o0pa3oBaTeNIbHbIE TEXHOJOTHU:
MpOBEJCHUE JIEKIMA KaKk C HWCIOJIb30BaHUEM MYJIbTUMEIUWHOTO OOOpyHOBaHUS, Tak U Oe3,
paz0op TMPAKTUYECKUX 3ajlad, TPYIIOBBIE JAUCKYCCHUH, OOCYXIACHHE HKCIIEPUMEHTAIBHBIX
pe3yNbTaTOB, PE3yIbTATOB PEHTHHTOBBIX KOHTPOJILHBIX PadoT.

Cenect Bun 3ansTus Hcnonbs3yemple HHTEPAKTUBHBIE Konunuectso
P o0pa3oBaTeNnbHbIE TEXHOIOTUU 4acoB
4 JIP ['pynmoBblie quUCKyccuu, pa3doop 18

MPaKTUYECKUX 3a/1a4, OOCYK/ICHHUE
AKCIIEPUMEHTATBHBIX PE3yIbTaTOB,
pe3yJbTaTOB PEUTUHTOBBIX
KOHTPOJIbHBIX paboT

5 JIP ['pynmoBsie nuckyccun, pazoop 36
MPAKTUYECKHX 337124, OOCYKICHHE
AKCIIEPUMEHTAJIbHBIX PE3yNIbTATOB,
pe3yJIbTaTOB PEUTUHI OBBIX
KOHTPOJIBHBIX pabOT
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| Umozo: | 54 |

I[J'IH HHBAJIMI0B u JINIY C OI'paHNYCHHBIMHU BO3MOXXHOCTAMH 300POBbA
PCAIU3yrOTCA HHANBHUAYAJIbHBIC 06pa30BaTeJIBHBIe TCXHOJIOTHUH, KOTOPLIC ITIO3BOJIAIOT
IMOJIHOCTBIO MHANBUAYAJIU3UPOBATH COACpKaHue, MCTOABI n TEMIIbI yqe6H0171
ACATCIIBHOCTH MHBAJIN A, BHOCHUTH BOBpCMA HGO6XO£[I/IMBIC KOppCKIUHn Kak B
ACATCIIBHOCTE CTYACHTAa-UHBAJINA, TaK U B ACATCIIBHOCTD IIPEIIOogaBaTeClIA.

I[HSI Jul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HHIZ C UCIIOJIb30BaHHUEM 3JI€KTpOHHOI>i IIOYTHI.

4 OueHoYHbIE CPeACTBA JIA TEKYILIero KOHTPOJISI YCIEeBAeMOCTH M MPOMEKYTOYHOM
arrecTauMu

JUis  KOHTpOJs 3HaHWM CTYJEHTOB 10 [JAaHHOW JUCUMIUIMHE IPOBOJUTCS TEKYIIMH U
IIPOMEKYTOUHBIN KOHTPOJb. TEeKylHii KOHTPOJIb OCYIIECTBIIAOT IIyTEM IPOBEACHUS ONPOCOB
CTYZACHTOB B X0Jie Ja00OpaTOPHBIX 3aHATHH, coOeceJ0BaHUM, pEUTHHTOBBIX KOHTPOJIBHBIX paboT.
[Tpu mpoBeaeHUM TEKYLIEr0 KOHTPOJIS MCHOJIB3YIOT KOHTPOJIbHBIE BOIPOCHL. [IpoMexyTouHbIil
KOHTPOJIb OCYIIECTBIAIOT B (opmMe 3aueta B KoHIE cemecTpa. [lo wuroram wusydeHus
JUCLIUIUIMHBI cAaeTcs sk3ameH. Ha sk3aMeHe cTyJaeHTaM Ipeajiaraercsi OTBETUTh Ha 2 BOIpoca
10 MaTepHragaM y4eOHOH TUCIMITIINHBI.

4.1 ®oHJ OLIEHOYHBIX CPEJICTB Il MPOBEAeHUs TeKYILero KOHTPOJIst

PeilitunroBas KoHTposbHas pabota Nel
no reMe «CrneKkTpajbHble METOAbI AHAIU3A. AOGCOPOLMOHHAS CIIEKTPOCKOIMS

1. BsaumopeiicTBue BellecTBa C AJIEKTPOMAarHUTHBIM M3JIy4eHHMEM B BUIUMOM U YO
001acTAX CHEeKTpa.

2. OCHOBHOW 3aKOH TIOTJIONICHHS 3JCKTPOMArHUTHOTO HM3ITydeHHs. EIMHUIBI M3MepeHus
Kod(dUIIMEHTa MOTTIOMIEHUSI.

3. ®usuYecKHi CMBICT MOJISIPHOTO KOA(PHUITUSHTA MOTIIOMCHUSI.

4. HazoBuTe OCHOBHbIE NPUYMHBI OTKJIOHEHHMs OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(OTOMETPHUUECKOM METOJIE aHATIN3A.

5. CHexTp NoriouieHus ¥ OCHOBHbIE ()OPMBI €T0 MPeICTaBICHHS.

6. MaiiTe ompenereHWe ONTHYECKOW TUIOTHOCTH, MOTJIOIIECHUS, TPOITYCKaHHs. YKaKUTE

B3aMMOCBS3b MEKY ITUMH BEINYMHAMH.

7. Kak wu3MeHuTCs oONTHYECKas IUIOTHOCTh M MPOIYCKaHHWE pacTBopa, €CIU €ro
KOHIIEHTPALUsl YMEHbIIUTCA B 2 pa3a?

8. VYkaxwure AMaIa3oH JJIMH BOJH BUAMMON 00aCTH CIICKTpA.

9. Tlepeuncante OCHOBHBIE CITIOCOOBI MOHOXPOMATH3AIIMH U3ITyYESHHUS.

10. Kakne ycTpoHCTBa MOTYT CIYXHTh JETEKTOpaMH  HW3Iy4eHUs B BuauMoid u YD
obmactsax?

11. KakoB mnpuHimn moadopa CBETOGUIBTPOB NpU MPOBEACHUH (HOTOMETPHUUECKUX
U3MEpEHUit?

12. Cxema ®OKa.

13. OcHOBHBIC OTIUYHSI CTIEKTPOPOTOMETPOB OT HOTOIIEKTPOKOIOPUMETPOB.

14. OcHOBHBIE TUIIBI KPUBBIX (POTOMETPUIECKOTO TUTPOBAHMS.

15. KakuM 00pa3oM MOXKHO OIpENeNATh KOHIIEHTPALUIO JBYX WM 0oJiee OKpalleHHBIX
COEMHEHUI TPU UX COBMECTHOM MPUCYTCTBUU?

16. Ha yem ocHOBaHa WACHTU(UKAIUS BEIECTB CIEKTPATbHBIMA METOAAMU?
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.

Cxema HK-cniekrpodoromerpa. OCHOBHBIE OTIMYHUS OT CHEKTPOPOTOMETPOB B BUIUMOM
u UK-ob6nactsax.

B3aumopeiicteue BemectBa ¢ MK-m3nmydenuem. BasieHTHBIe W JedOpMalMOHHbBIC
KoJIeOaHusI.

Kone6anwus, aktuabie B K-ciekTpe.

[lonsiTie O JOWUMOJLHOM  MOMEHTE OTJEIbHBIX XMMHYECKUX CBSI3€d M JAUIOJIbHOM
MOMEHTE MOJIEKYJ. VI3MeHeHne QUIIOJIBHOTO MOMEHTA MOJIEKYJ 3a CYET BaJEHTHBIX U
nehOopMaIMOHHBIX KOJICOaHU aTOMOB.

OcHoBuble TuIibl AeTekTopoB UK-u3nyuenus. Ucrounuku UK-uznydyenus.

Kakoli mapameTp cBsizZaH ¢ KOHIEHTpauuei BemectBa B Merone MK-cnexrpockonuu?
Kakum 06pazom ero onpeaensroT?

[TpuunHbl OTKIOHEHUS OT 3akoHa byrepa-Jlambepra-bepa npu B3anMoaeiicTBUM BELLIECTB
¢ UK-u3nyuyenuem.

Crioco6bI moAroTOBKH Mpo0 K aHanu3y B merone MK-criekrpockonmm.

Ha3oBuTe OCHOBHBIE UCTOUYHUKH M3TyueHus B metoje AAC.

Cxema aToMHO-a0COPOLIMOHHOTO CIIEKTPOMETpA.

HazoBuTe ocHOBHBIE MCTOUYHUKH MorpemHocteid B meroge AAC u cnocoOsl 60psObI €
HUMH.

Ha3oBuTe OCHOBHBIE IPEUMYILIECTBA IEKTPOTEPMUUYECKON aTOMU3ALMH 10 CPABHEHHIO C
TIJIAMEHHOM.

TunoBsble 3agaun

1.

Bbruucnenne KOHIEHTpalMu MO pe3yibTaTaM (OTOMETpUYECKUX H3MEPEHHH MeTOJ0M
rpaayupoBOYHOro rpaduka, cTaHAApTHOW n00aBKH, 1O 3aKoHY byrepa-Jlambepra-bepa,
1o pe3ynbTaTaMm (OTOMETPUUYECKOTO TUTPOBAHMUSL.

Boluncnenne KOHLIEHTpAlMK N0 pe3yabTaTaM U3MEpPEeHUN MeToa0M nuddepeHmanbHoN
doromeTpuu.

Ornpezenienre KOHIIEHTpalMi JBYX (Wid 0oJiee) OKpAIIeHHBIX KOMIIOHEHTOB MPHU HUX
COBMECTHOM IPUCYTCTBHH.

PeiliTunroBas KoHTpoJbHas paboTta Ne2

Imo TemMe «Cl'[eKTpa.J'leble MeTOoAbl aHaJan3a. MeToabl SMUCCHOHHOM CIICKTPOCKOIINN

1.

o w

[TpoucxoxaeHue TUHEHYAThIX aTOMHBIX CHEKTPOB HclyckaHUs. OObICHUTE, MOYEMY
HYMHMCCHOHHBIN CHEKTP TOpa3/o CI0KHEe a0COPOIIMOHHOTO.

CymHOCT, aTOMHOIO SMHCCHOHHOIO CIEeKTpalibHOro aHanuza. Cxema mnpubopa.
Crnextporpadsl U CHEKTPOMETPHI.

OCHOBHBIE aTOMHU3ATOPHI U HCTOYHUKH BO30Yx1eHHs B MeTosie DCA.

Kauectennsiit 9CA. Pacmmdposka criektpos. [locnennue nuHum.

Kakue 31eKTpoHHBIE TEPEX0/1bl Ha3bIBAIOTCS pe3oHaHCHBIMU? [louemy Ipu onpeneaeHuu
3JIEMEHTOB B IUIAMEHHO-DMHCCHOHHOM aHAJIM3€ MCIONb3YIOT PE30HAHCHBIE JIMHUU,
COOTBETCTBYIOIIHE [TEPEX0aM € TIEpBOT0 BO30YXAEHHOTO YPOBHA?

B kakyto o6nacTh criektpa OyayT cCMelaThCsl Ppe30HAHCHBIE JIMHUM B CIIEKTpax aTOMOB B
pany Na— Mg —P ?

VpaBuenne Jlomakuna-IllaiiGe. DakToOphl, BIUSAIONIME HA WHTEHCUBHOCTH OTICIHHOU
CIIEKTPAaJIbHOM JINHUH.

[ToueMy B MeTOJiIe aTOMHOM YMUCCHUOHHON CIEKTPOCKOMUHU UCIOIB3YIOT OTHOCUTEIBHYIO
WHTCHCUBHOCTb  CHEKTPAJbHOM  JIMHUU? HazoBute yciaoBHsi TOMOJOTMYHOCTH
CHEKTPaIbHbIX JIMHUH.

HazoBute (akTopsl, BIUSAIONINE HA MHTEHCUBHOCTD CIIEKTPAIbHOM JIMHUU.
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10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.
23.
24,

25.
26.

217.
28.

29.
30.

HazoBure ananmutudeckue curHaibl B metoae DCA, CBA3aHHbIC C KOHLEHTpAIUEH TPU
dororpaduyeckoil U HOTOIIEKTPUIESCKON PETUCTPALIUU CIIEKTPOB UCITYCKAHMUSI.
CynrHocTh MeTo1a ((OTOMETPHUH TNIAMEHH U €T0 PUMEHEHHUE.

Ha geM ocHOBaH KaueCTBEHHBIN aHAIN3 B PEHTTCHO-()IyOPECIIEHTHOM METO/Ie aHamu3a’?
KakoBbl 0COOCHHOCTH B3aUMOJICHCTBUS BEIIECTBA C PEHTICHOBCKUM U3JTydeHUEeM?

Uto Takoe mepBUYHOE PEHTIEHOBCKOE M3inydeHue? Topmo3zHoe uznydeHue? Bropuunoe
bayopeciieHTHOE U3ydeHue?

Kakune mapamerpsl CBSI3aHBI C KOHIIGHTpAIEH B METOJAE PEHTIEHO-(DIyOpEeCIeHTHOTO
Merona aHanmm3a? Kakme Bb1 3Haete cmocoObl mepexoma oT BenuuwHbl AC K
KOHLIEHTPALUU B 3TOM METOJE?

[Touemy WHCIOIB30BaHKE PEHTTEHOBCKOTO H3JIyYeHHs HawbOojee IeIecoo0pa3Ho s
TSKEIIBIX JIEMEHTOB?

Cxema peHTreHo-(IIyopeceHTHOTO aHAIU3aTopa.

OCHOBHBIE THIIBI IETEKTOPOB PEHTTEHOBCKOT'O U3TYYEHUsI, X MPUHIIMIT ICHCTBHS.
KakoBa mpupoaa JIOMUHECIICHTHOTO U3Ty4YCHHS?

[Touemy criekTp (IyOpecieHIINN HE 3aBUCHUT OT JUTHHBI BOJHBI BO30YKIAIOIIETo cBeTa?
Kakum o0pa3oM kimacCHPUIMPYIOT BHABI JIIOMHHECHEHIMH IO UX MeXaHu3My?
OxapakTepu3yiiTe OCHOBHbIE MEXaHU3MBbI (PIIyOPECLIEHIINN.

Knaccudukanust TIOMUHECIICHITUN 10 ITTUTEIIHHOCTA CBEUCHHMS.

Kakwue BemecTBa 001a1at0T CIOCOOHOCTRIO (hTyOpecupoBaTh?

3akoH Crokca-JIommens.

DHepPreTHYeCKUil U KBAHTOBBINM BBIXO/ (DITyOPECIEHIINHU, UX 3aBUCHMOCTDb OT Pa3IUNIHBIX
(baxTOpoB.

Uto Gosibilie: SHEPTETHUECKUI I KBAaHTOBBIN BhIX0 (uryopectienuu? [louemy?
TymieHue MIOMUHECHEHIIMU: KOHIEHTPAIlMOHHOE; TeMIepaTypHoe; OO0yCIOBIEHHOE
MOCTOPOHHUMU BEIIIECTBAMU.

KauecTBeHHBIN TIOMUHECIICHTHBIA aHAJIN3.

KosnnuecTBEeHHBI JTIOMUHECHEHTHBIN aHanu3. JIIOMUHECIIEHTHOE TUTPOBAHUE, KPHUBBIE
TUTpOBaHUA. PIyOpeClIeHTHbIE UHIUKATOPHI.

Cxema uryopumerpa.

[IpuMeHeHrne SMUCCUOHHBIX CIIEKTPAIbHBIX METOJIOB aHAIM3a.

TunoBble 3ax1auu

N

o~

Bbruncnenre KOHUEHTpalui MO pe3ylbTaTaM HU3MEPEeHHH B METOAAX JIIOMHUHECHEHTHOIO,
OCA, minamMeHHO-()OTOMETPUYECKOTO U PEHTIeHO-(ITYyOPECIIEHTHOT'O aHAIN3a!

METOJIOM T'PaIyHpPOBOYHOTO Tpaduka;
METOJ/IOM CTaHJAPTHOU T0OABKY;
METO/I0M OT'PaHUYMBAIOIINX PACTBOPOB.

PeiiTnHroBasi KoHTpoJbHas padora Ne 3
o Teme «HOTCHIII/IOMCTPI/IH U BOJIbTAMIIEPOMETPUS»

. Uem oTIm4aroTCs SJICKTPOAbI CPAaBHCHUSA OT USMCPUTCIIbHBIX 3J'ICKTpOJIOB?

Onuiure TpUHIKN paboThl XJI0PCEPeOPSHOTO U KAJIOMEIBHOTO 3JIEKTPOIOB.

. Hamumure ypaBHEHHWE peakmuu, MPOTEKAIIIEeH Ha XJopcepeOpsHOM (KaJOMEIThLHOM)
ANIEKTpoIe U ypaBHeHHEe HepHcTa, onuchIBarolee MOTEHIAN ATOTO AIEKTPO/a.

Urto Takoe (hepMEeHTHBIE IEKTPOIBI U JIJISl KAKUX LIeJIeH OHU MCTIOIB3YIOTCS?
N300pa3ute cxeMaTU4HO siUEHKY, COCTOSIIYI0 M3 HACHIIMIEHHOTO KaJOMEIhHOTO AJIEKTPO/aa

(kaTo/1) ¥ BOJOPOAHOTO 3JIEKTPpOoaa (aHO), TO3BOJISIONIYIO U3MepATh pH pacTBopa.
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6. KakoB mpuHIMI DSHCTBUS METALTHYECKUX AIEKTpoaoB 1 poma? Kakue MeTalibl MPUTOTHBI
JUISL U3TOTOBJICHUS! UHIUKATOPHBIX 3JEKTPOAO0B?

7. UYro Takoe MOoTeHIMAJl )KUJKOCTHOro coequHeHus? Kak ero cBect kK MUHUMyMY?

8. Kak ycTpoen MmeMOpaHHBIH (MOHCEIEKTUBHBIN ) 3IEKTPO?

9. Kakwue tunsl MeMOpaH NPUMEHSIIOT [l U3TOTOBJICHUS HOHCEJIEKTUBHBIX J1EKTPOI0B?

10. Yto Takoe ra3ouyBCTBUTENbHBIC 3JeKTponbl? I[IpuBennuTe HpUMEpPBI AIIEKTPOAOB UL
onpenenenus CO,, SO, n HF u onummre npuHum ux paboThl.

11. [louemy pH-uyBCTBUTENBHOI SBISETCS TOJIBKO XOPOLIO BBIMOYEHHAs CTEKIISIHHAA
MeMOpaHa?

12.Yrto Takoe “XMHTHIPOHHBIN 3JIEKTPO” U Ui KAaKUX LeJIel OH IPUMEHSETCS?

13. Yto Takoe noreHuuan acummerpun? KakoBbl BO3MOXKHbBIE IPUYMHBI €I0 BO3SHUKHOBEHUS?

14. [IpuBeauTe npuMepbl MHIUKATOPHBIX AIEKTPOAOB I IOTEHIIMO-METPUUYECKOTO TUTPOBAHUS
C HCIOJb30BaHMEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX; B)
OCAIUTEIIbHBIX PEAKIIUi.

15. B xakux KOOpAMHATaX MOXHO OCTPOUTH KPUBYIO IOTEHIIMOMETPHUUECKOTO TUTPOBAHUA?

16. Or xakux (aKTOPOB 3aBUCHUT M KaKO€ CBOMCTBO XapakTepu3yeT KOd(PPHUIMEHT
CEJIEKTUBHOCTU MOHCEJIEKTUBHOI'O 3J1eKTpoia?

17 Kakum 00pa3oM MOXHO ONpEeAenTh KOAI(P(GUIMEHT CEeIeKTUBHOCTH HOHCEIEKTUBHOTO
anekTpoa’?

18. Ha3oBuTE OCHOBHBIE HCTOYHHUKH OIIMOOK NpU U3MepeHUH pH CTEKISTHHBIM 3JIEKTPOIOM.

19. Hanummre ypaBHeHne HUKOIBCKOTO M MOSICHUTE CMBICI BXOJASALIMX B HETO BEJIMYMH.

20. Kakue ocCHOBHBIE IPUYMHBI TOJSIPU3AIIUAH AIEKTPO 0B BhI 3HaeTe?

21. Hanumute ypaBHeHHE mnosisiporpadudeckoil BoiHbl. UTO Takoe MOTEHIMAN MOJYBOJIHBI U
[OYEMY OH XapaKTepu3yeT NpUpoly AenospusaTopa?

22. Kakoit mapameTp B METOJIe BOJIBTAMIIEPOMETPHUHU CBSA3aH C KOHLIEHTpalueil BemectBa? Kakue
CrocoObl orpesiesieHus KOHLeHTpalu Bel 3HaeTe?

23. B yeM cyTh MeTO/1a MHBEPCHOHHON BOJIbTAMIIEPOMETPHH?

24. Yem oOycIioBIeHa BBICOKast YyBCTBUTEIBLHOCTD MeToa MHBEPCHOHHOM
BOJIbTaMIIEPOMETPUH?

25. Yem ompenensieTcst BUJ KPUBOH aMIIEpOMETPHUYECKOTO TUTpoBaHus? [IpuBennTe mpuMepsl.

26. Kak ycTpoeH Kanarouuii pTyTHbIH 37€KTPOJI M KAKOBBI €r'0 JJOCTOMHCTBA U HEJIOCTATKU?

27. [Touemy B Ka4ecTBE MOJSIPU3YEMBIX JJIEKTPOJOB B METO/I€ BOJBTAMIIEPOMETPUH HCTIONIB3YIOT
AIIEKTPOJIbI C MAJIEHBKOM MOBEPXHOCTHIO?

28. Hanmmute ypaBHeHne MITbKOBHYA U TIOSICHUTE CMBICTT BXOISIIMX B HETO BEJINYHH.

29. [louemy mnpoOBENEHUIO HU3MEPEHUH B MeToJe MoJsporpaguu Memaer pacTBOPEHHBIN
kucnopoa? Kak ot nero nzbasisrorcs?

30./1y1st 9ero UCIOIB3YIOT B METO/IaX BOJIBTaMIIEPOMETPHU (DOHOBBIN DIIEKTPOIUT?

31. Jlna kakux 1ened B MeTofax NPSMOM MOTEHIMOMETPUH HCIOIb3yeTcs (OHOBBIN
3IEKTPOIUT?

32. Ot kakux (pakTOpOB 3aBUCUT MOTEHIIUA TOTYBOIHbI?

33. [Touemy B BOJIbTAMIIEPOMETPUHU CHJIA TOKA JOCTHTAET MpeAeNbHOro 3HadeHusi? OT Kakux
(bakTOpPOB 3aBUCUT BEJMUMHA MPEETBbHOrO TOKA?

34 KpuBble aMIIepOMETPUYECKOTO THTPOBAHUSI.

Tunossle 3aga4u

1. Pacuer paBHOBecHBbIX KOHLEHTpauuid u pH wuepe3 3HaueHune OJIC raabBaHUYECKOTO
3JIEMEHTA.

2. Pacuer 3Hauenuii moreHnuanza ¥ DJIC raapbBaHUYECKOIO 3JIEMEHTA 10 JIAHHBIM O COCTaBe
pacTBopa.
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3. Pacuer KOHIEHTpalMii MO JaHHBIM NOTEHUUOMETPUYECKOTO M aMIEPOMETPUUYECKOTO
TUTPOBAHUS.

4. Pacuer KOHIIEHTpaIUil yepe3 rpaJyupoBOYHBINA TpaduK U MO METOAY CTaHIAPTHOU H00aBKU
B IOTEHLIMOMETPUU U BOJIbTAMIIEPOMETPUH.

5. Hcnonb3oBanue ypaBHeHUSs HUKOIBCKOro Al pacueTa OTHOCHUTENBHBIX IOTPEIIHOCTEH
MNOTEHLIMOMETPUYECKUX U3MEPEHUI B IPUCYTCTBUU MEIIAIOIINX UOHOB.

PeiiTuHroBasi konTpoJbHasi padora Ne 4
1o TeMe «DJIeKTPOXMMHUYECKHE MeTOIbl aHAJIM3a. XpomaTtorpadgus»

1. Chopmynupyiite 3akonsl Dapanes.

2. Kak MOXHO U3MEPUTH KOJIMYECTBO IEKTPUIECTBA B METOJIE MIPSIMON KYJIOHOMETPHH?

3. Kak MOXHO U3MEpUTh KOJUYECTBO DJIEKTPHUYECTBA B  KYJIOHOMETPH-YECKOM
TUTPOBAHUU?

4. TlpuBeaute mpuMep TPaBUMETPUUYECKOTO KyTOHOMETpa (Ta30BOro, TATPAIMOHHOTO).

5. Uepe3 mocienoBaTeIbHO COEIMHEHHBIE MEPHBIH M CepeOpsIHBbIA  KYJIOHOMETPbI
nponyctunu 1 Ki anextpuuectBa. Kakoro merasmia BeLAETUTHCS O0JbIIE U BO CKOJIBKO pa3?

6. Paccumraiite Bpemsi, HeoOxomumoe s BeyteneHus 99,9% Cd uz 20,0 M 0,1 M CdSOq4
3eKTposin3oM 1pu cuie Toka 0,1 MA npu Beixoze 1o Toky 100%.

7. Yro Takoe BbIxos 110 ToKy? Urto o3HauaeT 100%-HbIil BBIXOJ 11O TOKY?

8. Kakue Tumbpl XMMHUYECKMX peaKlIUid MOXKHO HCIOIb30BaTh B KYJIOHOMETPUYECKOM
TUTPOBAHUN?

9. Kak ompenenuTh  KOJMYECTBO DJIEKTPUYECTBA B METOAE NPSAMOM KyJIOHOMETpUHU
rpadpuueckum metogom Mak-Hesuna-belikepa?

10.B uem paznuuyre METOJOB NPSMOM KYJIOHOMETPUH U  KYJIOHOMETPUYECKOIO
TUTPOBAHUA?

11.Kakue mpobnembl, XapakTepHble IJIs KIACCHUYECKOH TUTPUMETPH, YCTPAHSIOTCA MpU
MCIIOJIb30BaHUU 3JIEKTPOr€HEPUPOBAHHBIX TUTPAHTOB?

12.Kak MO>XXHO yCTaHOBHUTbH KOHEIl KyJIOHOMETPHUUECKOT0 TUTPOBAHUA?

13.C kakoW TeNmpl0  TPOBOAAT  NPEABAPUTENBHBIA  DIEKTPOJIM3 B METOHE
KYJIOHOMETPHUYECKOI'O TUTPOBAHUA?

14 Kakue ¢hakTophl BIUSIOT HAa KAYECTBO BECOBOM (POPMBI B METO/I€ AJIEKTPOTPAaBUMETPUN?

15.KakoBbI TOCTOMHCTBA METOJIa BHYTPEHHETO (CaMOIPOU3BOJILHOTO) 3JIEKTPOIn3a?

16.KakoBbI oOrpaHWdYeHUs] MeToAa »dJeKTporpaBuMeTpun? KakuMu mNpUYMHAMH OHHU
BbI3BaHbI?

17.Kakue ¢akTopsl BIUAIOT HA BEIUYHHY YAEIbHON 3JEKTPONPOBOA-HOCTH pacTBopa?

18.1300pa3uTe cxemy YCTaHOBKH /ISl MU3MEPEHUS dIIEKTPOIPOBOIHOCTH PaCTBOPOB?

19.0t1 kakux (hakTopoB 3aBUCUT POpMa KPUBOK KOHTYKTOMETPHUECKOTO TUTPOBAHHUS?
20.Kakme  TpeOOBaHUS  TMPENBABIAIOTCS K  PEAKIHSIM,  HCIOJIB3YeMBIM IS
KOHAYKTOMETPUUYECKOTO TUTPOBAHUS?

21.Kax MOXXHO W3MEpPHUTh KOHCTaHTy Jauccounuanmu cinaboir  kxucmorer  (I1P
MaJIOpaCTBOPUMOTO COEIMHEHHST) METOI0M KOHIYKTOMETPpHUU?

22 .Kakue noHbI 00J1a/1al0T CaMOW BBICOKOW TTOJIBIKHOCTRIO? [Touemy?

23.Kakoii BuJ MMeeT KpuBas KOHJIYKTOMETPHUYECKOro TUTpoBaHHUA. CMecH CHIBHOM U
cnaboit kucioTel? OT yero 3aBUCUT (hopma TaKOl KPUBOK?

24.B xakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaClI
MOXXHO AU epeHIpOBaHHO  OMNPEACIUTh  COJAEpXKa-Hue  00ouX KOMITOHEHTOB
KOHAYKTOMETpHUYecKuM THUTpoBaHueM pactBopom HCI? Kakoli BuJ HMMEIOT KpUBbBIE
TUTPOBaHUA cMecei?

25.1To kaKOMy 3aKOHY U3MEHSETCSI CHJIa TOKA B XO/I€ PSMOT0 KYJIOHOMETPUYECKOTO

15



26.IlpuBenute  mpUMephl  KYJIOHOMETPHUUECKOTO  TUTPOBAaHUA:  a)  BJEKTPO-
TeHEPUPOBAHHBIMU OKUCIIUTEISAMU; 0) 3JEKTPOreHEPUPOBAHHBIMH BOC-CTAHOBUTEIISIMH; B) C
UCIIOJIb30BAaHUEM pEaKUUi OCaXIEHUS M KOMIUIEKCOOOpa3OBaHUs; T) C HCIOJIb30BAaHUEM
peaKklMil KUCIOTHO- U3MEPEHUsI?OCHOBHOTO B3aUMOICUCTBUSL.

27 Kakxum 00pa3om kinaccupuIUpyrOT XpomMaTorpadhuuecKue METO bl aHaIu3a?

28. Kakne BenMUYMHBI XapaKTePH3yIOT IPPEKTUBHOCTh XpOMAaToOrpagpuueckord KOJIOHKH?
Kakum 06pa3oM ee MOKHO MOBBICUTH?

29.Kak oneHnBarT 3 GEKTUBHOCTH pa3AeieHus B XxpoMaTorpapuu?

30.Kakum oOpa3oM BIMSIET CKOPOCTh MOTOKa Ha 3(PPEKTHBHOCTH XpoMaTorpaduuecKoi
KOJIOHKH C MO3UIUN KUHETUYECKOU TEOpHH?

31.Hanumure ypaBHeHue Ban-/leemTepa ¥ MOSCHUTE CMBICI BXOJSAIIUX B HETO BEIHYHUH.

32.M35105%k1uTE OCHOBHBIC TIOJIOKEHUSI KOHIICTIIIUH TEOPETUYECKUX TAPEJIOK M €€ OCHOBHBIC
HEJIOCTAaTKHU.

33.Iloctpotite rTpaduk 3aBucuMocTH BenuumHbl BOTT 0T ckopoctH TOTOKAa B
COOTBETCTBUU C ypaBHeHHEeM Ban-Jleemrepa.

34.Kakue mapaMeTpbl UCHOJB3YIOTCS Al HMISHTH(HUKAIMU BEIIECTB B METOJIE Ta30BOU
xpomarorpaduu?

35.HazoBuTe OCHOBHBIE TPHEMBI MEPEXOfa OT BEIMYUHBl AHAIUTHYECKOTO CHUTHaja K
KOHIIEHTPAIlMU B METOaX ra3oBoi xpomarorpapuu u BOXKX.

36.HazoBuTe OCHOBHBIC MMapaMeTpbl, UCHOIB3yEeMbIC JJISI KOJMYECTBEHHBIX H3MEPEHHH B
xpomarorpadumu.

37.M3noxuTe cymHoOCTh MeToa uaeHTuukanuu mo Kosavy.

38.M300pa3uTe NpUHIUITHAIBHYIO CXEMY ra30BOro Xpomarorpada.

39.HazoBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta3oBOd Xpomartorpaduu. HM3moxute
MPUHIIMIIBI KX PAOOTHI.

40.Ha3oBuTE OCHOBHBIE THIBI JETEKTOpOB B Merone BDXKX m  M310KHTE OCHOBHEIC
MPUHIIMITBI KX PAOOTHI.

41.Ha3zoBuTe OCHOBHBIC OJIOKH, BXOJSIIUE B CXEMY KHUIKOCTHOTO XpoMaTorpada.

42.KakoBbl BO3MOKHOCTH U TIpenMyIecTa Mmetoaa BOXKX?

43.KakoBa poJIb TOJSPHOCTH HETOABIKHOW (a3bl TMpH  pa3[eieHuN OpPTaHUYeCKUX
BELIECTB?

44 Kakue TpeOOBaHUS MPEIBSIBIAIOTCS K MOJABUKHBIM M HETOJBMKHBIM (hazaM B METOJIE
ra3oBoi xpomatorpaduu?

45.13n0xkuTe mpuHIUN UACHTHUKAHK BemecTB B MmeToae TCX.

46.Ha yeM ocHOBaH KOJIMYECTBEHHBIN aHau3 B metoae TCX?

47. Y10 Takoe ko3 durment R¢? OT kakux (pakTOpoB OH 3aBUCUT?

48.113105kHTE CYIIHOCTH METO/1a MOHOOOMEHHOW XpoMaTorpagu.

49.Haz0BUTE OCHOBHBIC THUIIHI HOHOOOMEHHBIX MaTEPUATIOB.

50.Yt1o Takoe cTaTU4ecKas eMKOCTh HOHNTA? JIluHAMUYECKast EMKOCTh HOHHUTA?

Omoop u noozomoeka npoo6 K ananuzy

1. Yro Takoe reHepanbHas mpoda aHAM3UPYEMOTO BEIIECTBA, U Kakue TpeOOBaHUS K HEil

MPEIbABISIOTCS?

UYro Takoe nabopaTopHas npobda? Ananuzupyemas rnpooda?

Yem ompenensercs crnocod oToopa u pazmep npoosi?

HazoBuTe 0CHOBHBIE HCTOYHUKHU MOTPEIIHOCTEN IpU 0TOOpE MPOOBI AHATU3UPYEMOTO

BEIIIECTBA.

5. Yro Takoe «Mokpoe o3ojieHre»? Kakue BenecTBa 0OBIYHO UCIIONB3YIOT MIPH MOITOTOBKE
poObI K aHAIKU3Y METOJIOM «MOKPOT'O 030JICHUS»?

H~own
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6. Uro Takoe «cyxoe o3osieHue»? B kakux ciydasx NPpUMEHSIOT 3TOT CIIOC00

IpoOOIOATrOTOBKU?

Kakwue criocoObl akTUBH3AIMK CTAUH MOATOTOBKH MPoOkI K aHanu3y Bel 3Haere?

8. WM3noxwuTte CymHOCTh METO/Ia CIUTABIICHUS C TUIaBHAMH. Ha30BUTE OCHOBHBIC THIIBI
IUTaBHEH, IPUBEAUTE TPUMEPBHI.

9. Uewm oTiiMuaeTcsi MUPOIU3 OT CYXOTO O30JICHHUS?

10. B uem 3akitoyaercs mnpoiecc CreKkaHus?

11. IpuBeauTe MPUMEPHI UCIIOJIH30BAHUS METOIOB COKMTAHUS JIJISl aHAIIN3a OPTaHMYECKUX
COCTUHEHUN.

~

Pazoenenue u konyenmpuposanue

1. [aiite onpenenenre NOHATUN: KOADOUIIUEHT pacpeIeieHUs; KOHCTaHTa
pacrpeneneHus: CTereHb U3BJICYeHUsT; KO3 PHUIIMEHT pa3iereHusI.
W3noxuTe CYyIIHOCTh MpoIecca IKCTPAKIUH.
HazoBure ocHOBHBIE TpeOOBaHUS K IKCTPAreHTaM U HKCTPAKIIMOHHBIM pearcHTaMm.
HazoBute dakTopsbl, BIUSIONINE HA CTENICHh U3BJICUEHUSI KOMIIOHEHTA B TpoIiecce
AKCTPArupoBaHUS.
5. HazoBute opranuveckrie pacTBOpUTENH, HanboJiee YacTO UCIOIb3yeMble B METOJaX
AKCTPAKIUHU.
6. Uro Takoe coocaxaenue? OOocHyiTe MpenmyIecTBa aMoOp(HOro ocaka mnepes
KPUCTAIIMYECKUM IIPH COOCAXKAECHUU MUKPOKOMIIOHEHTOB.
7. Copbuus, ee knaccudukaius. OCHOBHbIE COPOSHTHI.
IIpumeps! 3anau
1 K aBym mpobGaM aHanu3upyemMoil BOJbI 100aBHIM paBHbIE OOBEMBI CTaHIAPTHBIX
pactBopoB kamus (¢c=50,0 u 100,0 MKr/Mj, COOTBETCTBEHHO) M H3MEPWJIM HWHTEHCUBHOCTH
u3nydeHus: nybnera kamus (766,5 m 769,9 um) B 1mmamenu. COOTBETCTBYIOIIHME 3HAYCHUS
MHTEHCUBHOCTEH (y.€.) paBHbI 46,5 1 76,5, a UHTEHCUBHOCTb M3J1y4€HHsI KOHTPOJIBHOTO OIIBITA -
5,5. Paccumnraiite conepskanue Kaius B aHamu3upyemMom oopasie. Otset: 18,3 MKr/mi.

o

2 Hagecky ynoOpenus 2,0000 r MpOKMISATHIIM C HACHIIIEHHBIM pacTBOPOM oOKcajara
aMMOHUSI, OXJIQJIUITU, OTGUIBTPOBAIN U pa30aBuiu BogoM 10 500 M. ATMKBOTY 3TOTO pacTBopa
(5,00 mi1) pazbaBuu g0 250,0 M1 U GOTOMETPUPOBATIH B IUIAMEHU B TEX )K€ YCIOBHSX, YTO H
nBa crangapTtHeIX pactBopa KCI. [Tomyunm ciexyroniue pe3yinbTaThl:

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

Paccumnraiite maccoByto gomto kanus (%) B ynoopenuu. Otset: 10,0%.

3 Tab6nerky Butamuaa C pacTBopmin B Koioe emkocThio 200,0 Mt 1 10 Mo
MOJIy4EHHOT'O PacTBOPA MOMECTUIIH B TYEUKY M OTTUTPOBAIN aCKOPOUHOBYIO KUCIIOTY
snextporenepupoBanubiM Br, (CgHgOs + Bro —— CgHgOs+ 2Br + 2H+). CKOJIBKO
aCKOpOMHOBOW KHCIIOTHI COIEPKAIOCh B TaOJIETKe, €CIM Ha TUTPOBaHUE 3aTpayeHo 6 MuH 51 ¢
npu cusie Toka 70,4 MA? Myecx = 176 T/MOIB.

4.2 ®oHA OLIECHOYHBIX CPEACTB /Il MPOBeIeHNs MPOMEKYTOYHOH aTTecTaluu
[TpomesxyTouHas popma KOHTPOJIS — 3a4€eT, SK3aMEH

4.2.1 Bonipochl 1J1s1 MOATOTOBKH K IK3aMeHY
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Mertponoruueckass OLIEHKAa pe3yiabTaTOB u3MepeHuil. lIpaBuibHOCTH, BOCHPOU3BOINMOCTH
pe3ynbraToB. IlorpenHocTu u3MepeHun, BUAbl, CTpyKTypa. AHanuTH4YecKuii curiaji. OCHOBHbIE
NpUEMBbl TMEPEX0Ja OT BEIWYMHBl AHAIUTUYECKOIO CHUTHaja K KOHLEHTpauuu. Meton
HAMMEHBIIHMX KBAJAPaTOB.\

Metonsl pazgeneHuss U KoHueHTpupoBanus. CrnocoObl mpo6ooTdéopa. MeToasl MOATOTOBKU
pOoOBI K aHAIU3Y.

Knaccudukanus crnekTpalbHbIX METO/I0B. XapaKTepUCTHUKU CHEKTPaIbHBIX MPHOOPOB: WLIyM,
npeiid, paspemaromas  COCOOHOCTh,  aucmepcus.  MolnekymsipHas — aOCopOIMOHHAs
cierpomerpus. 3akoH byrepa-JlamGepra-bepa. CnektpodoTroMeTpsl, MOHOXPOMATOPHI,
dorosnexTpokosopumetpsrl. Ilpsmas crnexkrpodoromerpust, auddepenunanpras, Tpou3BoOAHAS;
CHEKTPO()OTOMETPUUECKOE TUTPOBAHHE.

KonebarenbHas criekrpockonus. [IpuHIMI MeTona, BUABI KOJEOaHWH, NETEKTOPHI, HCTOUHUKU
B30y aeHusl. KauecTBEHHBIH U KOJIMYECTBEHHBIN aHAIU3.

Macc-cnekTpomeTpusi, criocoObl HOHU3aLMHU, KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
ATtomHO-abcopOumonHast crnektpomeTpus. [lpuHiun wMertona. McTouyHuku BO30YXKIEHUS.
ATOMM3aTOpBL: IUIAMEHHAs U 3JEKTpoTepMuuecKkas aromuzauusa. OmuOKku aHaiv3a, IOMEXU U
crocoObl ux ycrpanenus. [Ipumenenne Meroaa.

OMUCCHOHHBIN CHEKTpaNbHBIA aHanu3. Mcrounukn Bo30yxieHus. CyIIHOCTh Ka4eCTBEHHOTO
aHanmuza. PacmmdpoBka crnekTpoB. KonumuectBenuwlii ananus. Ilpumenenue Merona.
JlroMHHECIIEHTHBIN CHEKTpaIbHbIN aHanu3. Buabl romuHecneHnnu, kuHetuka. 3akoH Ctokca-
Jlomens. Tymenue moMuHecteHMU. CxeMbl MPHOOPOB A JIFOMUHECHEHTHOTO aHalM3a.
KBaHTOBBIN U 3HEPreTUYECKUN BBIXOJIbl JIIOMUHECUEHIIMU. KaueCTBEHHbI U KOJIMYECTBEHHBIN
aHann3s. [Ipumenenue Merona.

PentrenocnexrpaibHble MeTOAbl aHaiu3a. PeHTreHoBckue cnekTpbl. OCHOBHbBIE OJIOKU
PEHTI€HOCIIEKTPaIbHBIX MpHOOpoB. PeHTrenodiyopecreHTHel aHanu3. KauecTBeHHbBIM u
KOJINYECTBEHHbIN aHan3. [ [puMeHenune merosa.

ONEKTPOXUMHYECKHE METOMAbl aHalin3a. BO3HUKHOBEHHME MOTEHIMANA. YCIOBUS H3MEpPEHUS
QHAINTHYECKOro curHaia. [loTeHHHoOMeTpuyecKuié MEeTOJl aHaiu3a, YCJIOBUS BBIIOJHEHUS
NOTEHLIMOMETPUYECKUX H3MEpPEeHUi, MeToAsl u3MmepeHus OJ/[C ranbBaHMYECKOrO 3JIEMEHTA.
[Tpsimast moTeHomerpust (noHoMetpust). Auddysnonnsiii noreHuuan. IloreHmomMerpruueckoe
tuTpoBanue. Knaccudukanus 31eKTpo0B B MOTEHIUOMETPUU. DIIEKTPOAbl U3MEPUTENIbHbIE U
ANIEKTPO/bI cpaBHEHMs. VOHCENeKTUBHBIE 3JIEKTPOJbl, UX YCTPOMCTBO, MPUHIUIBI pabOTHI U
IIPUMEHEHHUE, CEJIEKTUBHOCTh. CTEKIIIHHBIM 2JIEKTPOJA M JAPYrHe 3JIEKTPOIBI Ul ONPENCIICHUs
pH.

Bonsramnepomerpuueckuil metos ananuza. Kpusas Tok-norenuuan. [lonspusanus s3neKTpoaoB.
[Tpsamas Bonbramnepomerpus. [lonsporpadus. Amnepomerpudeckoe TuTpoBanue. [Ilpumenenue
MeToja. IHBepcHOHHAas BOJIbTaMIIEPOMETPHS. Y CIIOBUS BBIMOJIHEHHE BOJIBTAMIIEPOMETPHUUECKHUX
U3MEPECHUM.

Konaykromerpuueckuii aHanui3. M3mepeHue SIEKTPONPOBOAHOCTH  pacTBOpoB. (xema
YCTAaHOBKM JJI1 M3MEPEHMsI DIIEKTpUYECKOW mpoBoaAMMOCTH. llpsmas koHaykTOMeETpus,
KOHAYKTOMeTprudeckoe TUTpoBaHue. Bunbl kpusbix. [loaBmkHocTs HOHOB. KynonomeTpus npu
IIOCTOSSHHOM TOK€ M TNOTEHIHalle, KyJIOHOMETPHUUYECKOE THUTPOBAHHUE. DIEKTPOrpaBUMETPUS.
BHyTpeHHUI 21eKTpOoIIn3.

Xpomarorpadus. Kiaccudukanmus MeronoB, ra3oBas M JKUAKOCTHas —XpomaTorpagus.
Teopernueckue OCHOBBI  xpomaTorpaduu. OCHOBHBIE OJOKM  Ta30BBIX M KMJIKOCTHBIX
xpomarorpadoB. XpomaTtorpapuueckuil MuK, mapaMmeTpsl yaepxuBanus. Jerektopsl. CBoHCTBa
HEnoJBWXKHBIX (pa3. ['a3oBas, >KUAKOCTHAs, TOHKOCJIOWHAs, MOHOOOMEHHas M Jpyrue BHJbI
xpomarorpaduu. IIpuHIMIIBI U MEXaHU3MBl YIACPXKUBAHHUS U paszneneHus. DPPEKTUBHOCTD
xpomMarorpadguieckoro paszzieieHus. KadecTBeHHBIN M KOJIMYECTBEHHBIN aHamn3. ONTHMHU3AIN
yCIOBMM aHanM3a B Ta30BOM xpomarorpadguu ©  BBICOKOI()(EKTUBHOW  >KUIKOCTHOU
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xpomarorpaduu. XpoMaTo-Macc-ClIEKTPOMETPHUS.

Panuanuonnsie usmepenus. OCHOBHBIE BUJIbl HOHU3UPYIOLIETO U3TyuyeHus. J(eTeKTopbl, METOAbI
KOJINYECTBEHHOI'0 aHain3a. TOYHOCTh M pasperiarouas CroCOOHOCTh PaIUOIOIHUECKUX
n3mepeHnii. HeMTpoHHO-aKTUBAaLlMOHHBIN aHAJIN3.

dusnueckue 1 MEXaHMUECKUE UCTBITAHUA (Ha IIpUMepe UCHBITAHUN B CTPOUTENLCTBE). MeToabl
N1e(EeKTOCKOIMU MaTepHaJIOB.

bronornueckne meTopl KOHTPOIA. OnpenencHue TOKCUYHOCTH BOBI.

Metoas! TepMuyecKoro aHanusa. BozMoxkHocTH M npumeHeHue. OlpenelieHHe IoKa3aTeleH
I105KapOB3PBIBOOIIACHOCTA MaTEPUAJIOB.

IIpumep 3K3aMeHALMOHHOTO OMJIeTa

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET
Kadenpa ananutnyeckoit XumMuu
Jucuumnirna «MeToibl U CpeAcTBa U3MEPEHU U KOHTPOJIS»
Hanpasnenue noarorosku 27.03.01 «Crangaptuzanus 1 METPOJIOTHSI»

Buser Nel

1. Bmok-cxema ra3zoBoro xpomarorpada.
2. Tlonspusanus 371€KTPOIOB

3aB. kadeapoil aHATUTUYECKON
XUMHH, I-p XUM. HayK, ipodeccop 3.A. Temepnaies

KpnTepml BBICTABJICHHSA OLICHOK HA JK3aMCHE:

OLIECHKA «OTJHYHO». TJIyOOKHE HCUEpIbIBAIOIIME 3HAHUS BCEr0 MPOTrPaMMHOIO
Marcpuralia, JOTrHYCCKU IMOCJICAOBATCIbHBIC, ITOJHBIC, IMPABHUJIBHBIC WU KOHKPCTHBLIC OTBCTHI Ha
BONPOCHl JK3aMEHAIIMOHHOIO OWjieTa W JIOMOJHUTENIbHBIE BOINPOCHI; HCHOJIb30BaHUE B
HEOOXOonMMOW Mepe B OTBETax TEPMUHOJOTHHM  JMCUUIUIMHBI, IPEJICTaBICHHONH B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUSAX U JOTIOJHUTENBHON JIUTEPATYPE;

OLIECHKA «XOPOILIO»: TBEPJAbIE M JIOCTATOYHO TIOJIHbIE 3HAHUS BCErO MPOTrPaAMMHOIO
Matcpualia, nmocCjICaA0BaTCIbHBIC, MMPABUJIbHBIC, KOHKPETHBIC OTBCTHI HAa IMMOCTABJICHHBIC BOIIPOCHI
npu CB060)1HOM p€arupoBaHr Ha 3aMCYaHUs 110 OTACIIBHBIM BOIIPpOCaM;

OLIECHKAa «YyJAOBJICTBOPUTEJBbHO»: 3HAaHWE M [OHMMaHHE OCHOBHBIX BOIIPOCOB
pOrpaMMbl, HaJlMYMe HECYIIECTBEHHbIX omuOoK (He Oonee 50%) mpu HECmOCOOHOCTH HX
CaMOCTOSITENIbHOW KOPPEKTHPOBKH;

OLICHKA «HEYJAOBJIETBOPUTEJILHO»: HEMOHUMAaHHE CYIIHOCTH H3JIaraeMbIX BOIPOCOB,
FPY6BIG CYHICCTBCHHBIC OIINOKU B OTBCTC, HCYBCPCHHBIC HW HCTOYHBLIC OTBCTHBI HaA
JIOTIOJTHUTEIIBHBIE BOIPOCHI K3aMEHATOpAa.

Kpurepun oueHku npu caaye 3aqera:

OLIEHKA «3a4YTEeHO»: CTYACHT BJaJeeT TEOPETHMYECKHMMM 3HAHUSAMHU IO BCEM pasJiesaM
JUCHUITIINHBI, O6J'Ia)IaCT MPAKTUYICCKMMU HaBbIKaMHW ITPOBEACHHA SKCIICPUMCHTOB, BO3MOXKHO,
AO0IMYCKACT HCE3HAYUTCIbHBIC OH_II/I6KI/I, CTYACHT YMCCT TMpPaBUIIBHO 0OBACHATH MMPUYIUHBL
IPOLIECCOB U SIBJICHUH, MIUTIOCTPUPYS OTBET IPUMEPAMH.

OLIEHKA «He 3a4YTEeHO»: MaTepual He YCBOCH BOBCE HMJIM YCBOEH YaCTUYHO, CTYACHT
3aTPyIHSAETCS MPUBECTU IPUMEPHI MO pasjenaM IUCLMIUIMHBI, MOKa3blBa€T OrpaHUUYCHHBIN
00beM 3HAaHUM NPOrPaMMHOTO MaTepualia, HE IOKa3bIBACT HABBIKOB OSKCIIEPHUMEHTAIbHON
paboTHI.
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OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
37I0POBBSI BEIOMPAIOTCS C YYETOM UX MHIUBHYaIbHBIX CUXO(DU3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM W JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOTHUTENILHOE BpeMs ISl TIOJrOTOBKM OTBETA Ha K3aMEHE;

— IpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUCHHsI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI MPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3]I0POBbSI
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS IO AWUCHHUIUIMHE MOXKET
IPOBOUTHCS B HECKOJIBKO 3TATIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 370pOBbS 0 JUCHUIUIMHE (MOIYJIO) TIpelycMaTpHBaeT IPEAOCTaBICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBbS U BOCIPHATHS
uH(popMauu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJBHOH Y4eOHOM JHMTEPATypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)
5.1. OcHoBHas qUTEpaTypa
1 OcCHOBBI aHAIUTUYECKOM XHMMHUU: Y4eOHUK MAJisi CTyIEHTOB By30B B 2-x ToMmax/Ilon pen.
3onotoBa F0.A. M.: Akanemus. 2010
2bap6anar, 10.A. OCHOBBI aHAIUTUYECKOW XUMHUU: MPAKTHYECKOE PYKOBOJCTBO [DIIEKTPOHHBIN
pecypc] : pykoBozactso / FO.A. bap6anar, A.B. 'apmami, O.B. Monoraposa, E.A. Ocumnosa ; o
pen. 3onoroBa lO.A., IlexoBuoBoit T.H., Ockonka K.B.. — OnektpoH. maH. — Mockaa:
UznarensctBo  "JlaGopatopus 3Hanumit", 2017. — 465 c. — Pexum pocrymna:
https://e.lanbook.com/book/97410

5.2. lonoqiHUTEILHAS JIUTEPATYPaA

1 Ananutndeckas xumus. [Ipobremsl u moaxoas! B 2-X T., mof. pen. Kemsuepa P., Mepme XK.-
M., Orro M., Buamep I'.M., niep. ¢ anr., M.: Mup ACT, 2004

2 BacunweB B.I1. Ananmutuueckas XuMusi: COOPHUK BOIPOCOB, YIPAXHEHUW W 3a7ad: ydeOHOe
nocobue st cryaeHtoB By3oB / B. I1. Bacunnwes, JI. A. Kouepruna, T. [I. Opnosa - 4-¢ 3.,
crep. - M.: Jlpoda, 2006.

3 Bepmmnun, B.M. Ananutnueckas Xumusa [DJEKTpOHHBIM pecypc]| : yuebnuk / B.J.
Bepmunun, 1.B. Brnacosa, 1.A. HukudopoBa. — Dnexrpon. gaH. — Cankr-IletepOypr: Jlanp,
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2017. — 428 c¢. — PexxumMm gocryna: https://e.lanbook.com/book/97670 .

JJiss OCBOCHMS AUCIMUILTAHBI HHBATHIAMH U JTUIIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3I0POBbSl MUMEIOTCSI M3JaHHUS B DJICKTPOHHOM BHJIE B DJCKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» n «Opaii».

5.3. llepuoauyveckue u3IaHus
KypHast aHanuTHYECKON XUMUHU
3aBojckas jabopartopus. Jluarnoctuka MaTepuaoB.

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTepHeT», B TOM YHCJIEe COBpPeMeHHbIe MNpodeccCHOHATbHBIE 0a3bl JaHHBIX H
HH(OPMAIIMOHHbIE CIPABOYHbIE CUCTEMbl, HEOOXOAUMBbIe JIi OCBOEHUS] NUCHUILIUHBI
(Mmonxy.Jist)

-DenepanbHOE areHTCTBO MO TEXHUYECKOMY pETryJIHpPOBAaHUIO M METPOJIOTHH, CalT
WWW.Qost.ru; 6a3a HOpMaTUBHBIX JOKYMEHTOB;

-CaiiT ®deiepalibHOTO areHTCTBA M0 TEXHUYECKOMY PETyIUPOBAHUIO U METPOJIOTHH
http://protect.gost.ru;

-oucKoBas miardopma, o0beauHsIonas pedeparuBHbie 0a3bl JAHHBIX MyOIUKAIUN B
HAYYHBIX )KypHaax u narentos http://www.webofscience.com;

-oubmorpaduyeckas u pedeparuBHas 60a3a JaHHBIX https://www.scopus.com;

-cripaBouyHO-1IpaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru);

-0a3a manHbix Hayunoli anextponHsiit Oubaunorexu eLIBRARY.RU https://elibrary.ru;

-[IOpTaJl OTKPBITHIX JaHHBIX Poccuiickoit ®enepanmu https://data.gov.ru;

-0a3a maHHBIX BcepoccHHCKOro HMHCTUTYTa HAYYHOM M TEXHHUYECKOW WH(OpMaIuu

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

-penepanbHblii MHGDOPMALMOHHBIA (GOHI 1O O00ECNeYeHUI0 eIUHCTBA HW3MEPEHHM
https://fgis.gost.ru/fundmetrology/registry;

-caiiT Poccrangapra. HopmaruBHas u texundeckas 6a3sl 'CU
https://www.gost.ru/portal/gost/home/activity/metrology/normandtech;

-uH(pOpPMAIOHHAs CIIPABOYHASI CHCTEMa HOPMATUBHO-TEXHUUYECKOM U MTPaBOBOM
uHpopmaruu Texskcnept (HarMoHATBHBIC CTAHIAPTHI, IPUPOIOO0XPAaHHBIC HOPMATHBHBIC
JOKYMEHTBI) WWW.cntd.ru;

-enepalibHas ToCcy1apcTBEHHAs HHPOpMaIoHHas cructeMa «HamnoHanpHas
3NIeKTpOoHHast 6nbanoTeka» https://H30.pd.

7 MeTtoanyecKkne yKa3aHus U MaTepUaJIbl 10 BUIAM 3aHATHI
MeToauyeckne peKOMEHAAUMHU CTYACHTAM 110 OPraHU3aluy U3yYeHHU s JUCHUIITHHbI
" MeToabl U CpeacTBAa U3MEpPEeHUil U KOHTpoJIs "

VYcmenHoe OCBOEHWE AUCIHUIUIMHBI TPEANOaraeT akTUBHOE, TBOPYECKOE YJacTHE
CTYJIEHTA MyTeM IITAHOMEPHOM, TOBCETHEBHOM paOOTHI.

O01mme pekoMeHIALUM

W3ydeHne AUCHMILTUHBI CIEAyeT HAYMHATH C MPopaboTKu pabodelt mporpaMmsbl, 0codoe
BHUMaHUE, YACISIS [ENSIM | 3a7la4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKITHH

[IpocMOTpUTE KOHCHEKT cpazy MOCie 3aHATHUNA, OTMEThTE MAaTepHal KOHCIEKTA JICKIIHM,
KOTOpBIM BBI3BIBAET 3aTPYAHEHHS Uil NOHUMaHusA. [lomblTaliTech HAWTH OTBETHI  HA
3aTpyIHUTENBHBIE BOIIPOCHI, MCIIONB3Ysl PEKOMEHAyeMYo JuTeparypy. Eciu camocrosTensHO
HE yJaIoch pa3odpaThcs B MaTepuane, chopMyIupyiTe BOIIPOCH U OOPAaTUTECh 3a TOMOIIBIO K
MpenoAaBaTeio Ha KOHCYJIbTALUN WK ONMKalIen JeKIuu.

PerynspHo oTBOAMTE BpeMs JIsi MOBTOPEHHS MPOUIEHHOIO MaTepuasna, IpoBepssi CBOU
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3HAHHWS, YMEHHUS U HABBIKHU 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinoJsiHeHHe J1a00PATOPHBIX PadoT

Ha 3ansTum mosiyuute y mnpernojaBatess IpaduK BBIIOJHEHHS 1a00paTOPHBIX padoT.
O03aBeIUTECH BCEM HEOOXOIUMBIM METOIMYECKUM 00€CIICUCHUEM.

Ilepen mocenieHreM J1a0OpaTOPUM HM3YyYUTE TEOPHIO BOIPOCA, IPEIIOJIAraeMoro K
WCCJICIOBAHHIO, 03HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIIEH pabOTe M MOJITOTOBHTE
IIPOTOKOJI TIPOBEACHHS paOOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paboThI;

— 3arOTOBKH TaOJHII JTSI 3aMIOTHEHHS SKCIIEPUMEHTATLHBIMH JAHHBIMU HAOIIOICHUH;

— YpaBHEHHS XMMHYECKUX PEAKIIMI MPEeBPaICHHA, KOTOPBIE OYIyT OCYIIECTBICHBI IPU

BBITIOJTHEHUH SKCIICPUMEHTA,

— pacyeTHbie HOPMYIIBI.

OdopmiieHre 0TYETOB JOJDKHO MPOBOJUTHCS TIOCIIE OKOHYAHUS PA0OTHI B JIa0OPaTOPHUH.

JIsisi TIOATOTOBKM K 3alllUTE€ OTYETa CIEAYEeT MPOaHAIU3UPOBaTh JKCIIEPUMEHTAIBHBIC
PE3YJIbTAThI, COTIOCTABUTH UX C U3BECTHBIMHU TCOPETUYCCKUMU TIOJIOKEHUSMH WIIH CITPABOYHBIMHU
JAHHBIMH, OOOOIIUTHh PE3YJIbTAaThl MCCICOBAHUN B BHUJE BBIBOJIOB MO pabOTe, MOATOTOBUTH
OTBETHI HAa BOIPOCHI, TPUBOJIUMBIC B METOJIMYCCKUX YKA3aHHUSX K BBITIOJHCHHIO JIAOOPATOPHBIX
pabor.

MeToauyeckue peKOMeH a1 MPenoaaBaTesisiM 10 MeTOAUKe MPOBeAeHH s
OCHOBHBIX BUI0B Y4€OHBbIX 3aHATHI

Jlexknun

Memoouxa umenus nexkyuii

Jlexuuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJIOB OOYYEHMs MO AUCLMILIMHE, KOTOphIE
JIOJKHBI peLIaTh CIEAYIOLINE 3a1a4u:

—U3JI0KUTh BAXHEHIIMM MaTepHall MPOrpaMMbl Kypca, OCBELIAIOIINNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh y CTYAEHTOB INOTPEOHOCTb K CaMOCTOATENbHOM paboTe Halx ydueOHOH u
HAay4YHOU JIUTEPATypPOU.

I'maBHOM 3amaudel KaKIOHM JIEKIUU SBIAETCA PACKPBITHE CYIIHOCTH TEMBI M AHAIIA3 €€
IJIABHBIX TOJIOKEHHWM. PeKOMEHyeTcss Ha NepBOM JIEKIHMH JOBECTH J0 BHUMAHHS CTYJICHTOB
CTPYKTYpY Kypca U €ro pasJeibl, a B JAJIBHEUIIEM yKa3blBaTh HA4aJI0 Ka)J0ro paszelna, CyTb U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, MOABOIUTEH UTOT MO ATOMY pa3Jieny, YTOObI CBSI3aTh €ro CO
CIIEIYIOLLUM.

Cooepoicanue nexyuii

Coneprxanue JeKIUi ompenenseTcss padboueit mporpammoit kypca. KpaitHe sxkenarenbHo,
9TOOBI KaXK/asl JISKIMsI OXBaThIBajia M MCUEPIIbIBAIa OMPEICTICHHYIO TEMY Kypca U TpeJICTaBIsia
co0oi1 JIorMuecky BIOJHE 3aKOHYEHHYIO paboTy. Jlydiie cokpaTUTh TeMy, HO HE JONMYyCKaTb
nepepriBa €e B TAKOM MECTe, KOTJJa OCHOBHAsI MJiesl €I11e MOJIHOCThIO HE PacKphbITa.

JlaGopaTropHble 3aHATUSA

Memoouxa npoeedenus 1a60pamopHuIX 3aHAMUL

HenssmMu mpoBeeHUS TaOOPATOPHBIX PAOOT SBIISFOTCS:

—YCTAaHOBIICHWE CBSI3€i TEOPUU C TPAKTUKOM B (PopMe IKCHEPUMEHTATHHOTO
MOJTBEPK/ICHUS TIOJIOKEHUHN TEOPHH;

—00y4eHHe CTYIEHTOB YMEHUIO aHAJTM3UPOBATh MOJYYCHHbIC PE3yJIbTAThI;

—KOHTPOJIb CAMOCTOSTENILHOM pabOThI CTYIEHTOB 10 OCBOCHHUIO KYypCa;
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—00y4eHre HaBbIKaM MPOPECCUOHATHHON JIEATETLHOCTH

enu nabopaTopHOTO MPaKTHKyMma JAOCTUTAIOTCS HAWIYYIIMM OOpa3oM B TOM cllydae,
€CIIM  BBINOJIHEHHUIO HKCIIEPUMEHTA MPEIUIECTBYET  OINpEJeieHHass IMOATOTOBUTEIbHAS
BHeayauTopHas pabota. [loaTromy mpemnonmaBarenb 00s3aH JOBECTH J0 BCEX CTYACHTOB rpaduk
BBITIOJTHEHMS Ta0OPAaTOPHBIX PadOT ¢ TeM, 4TOObI OHM MOTJIU 3aHUMATHCS IEJICHAIIPABICHHOMN
JOMAaITHEN MOATOTOBKOM.

[lepeq HauyanoM ouepeaHOrO 3aHATHS MPENOJaBaTeIb JIOJDKEH YJIOCTOBEPHUTHCS B
TOTOBHOCTH CTYACHTOB K BBINOJHEHUIO JIA0OpPAaTOPHOM pabOThl IMyTeM KOPOTKOTO
cobeceloBaHUsI U MPOBEPKU HAUYUSA Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJOB MPOBEACHUS
paboTHI.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NPH OCYLIECTBIEHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILIHHE (MOLY110)

8.1 llepeuenb MHPOPMANTMOHHBIX TEXHOJIOT Wil

KommbrorepHast 00paboTKa 3KCIIepUMEHTAIbHBIX JaHHBIX.

8.2 llepeuenb HE0OXOAUMOTO JUIEH3MOHHOTO MPOrPAMMHOI0 OOecredeHust
Microsoft Office Excel.
JInneH3nOHHbIE KOMIBIOTEPHBIE MPOrpaMMbl OOPAOOTKM JaHHBIX MPOTrPaAMMHO-ANMAaPATHBIX
KOMILJIEKCOB TPUOOPOB: Ta3oBblii xpomarorpad «Kpucramn-2000M», ra3oBbiii xpomarorpad
GC 2010 “Shimadzu”, xwungkoctusiii xpomarorpadp LC 2010 “Shimadzu”, ra3oBsiii Xxpomaro-
macc-criekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap. (03HaKOMHTEIBHO)

9. MarepuanbHo-TexHHuYeckass 0a3a, HeoOXoauMasi I  OCyHIeCTBJICHHS
00pa3oBaTe/ILHOIO MPOLECcca MO JMCUUILTHHE (MOIYJII0)

No Bi paor MarepuanbHO-TeXHHYECKOe 00ecredeHne JUCIIUITITNHBI
(MOIymIsl) ¥ OCHAIIIEHHOCTh
1. Jlexunonnsele 3ansaTus | JlekumonHnas ayauropus 425C, 422C, 416C
2. JlaGopatopHbie JlaGoparopuu 252C, 242C, YKOMILJIEKTOBaHHAS
3aHATUA CHEUATU3NPOBAaHHOM MeOeIbIo " aHAJIMTHYECKUM
000pyZJOBaHUEM: CIIEKTPOMETP MH(PAKPACHBIH, CIIEKTPOMETP
LEKI, xpomarorpad, pH-merpsl -2mrt., (HOTOKOIOPUMETPHI-
2mr., KOHJTYKTOMETD, pedpaxkTomerp, neHTpudyra,
XOJIONWIIbHASL ~ KaMmepa, BEChbl  AHAJIMTUYECKHUE,  BECHI
nabopaTopHbIe
3. Kypcosoe He npenycmorpeno
MIPOEKTUPOBAHNE
4. I'pynmossie Aynutopus 242C, 252C
(MHAMBUAYATIbHBIE)
KOHCYJIbTAIIUU
5. Texymmii  koHTpousb, | Aynutopus 242C, 252C
MIPOMEKYTOUHAs
aTTecTalus
6. CamocrosiTenbHas CamocrosTenbHas paboTa CTYAEHTOB OCYILIECTBISETCS
pabora B YMTAIbHBIX 3anax Oubnmorexku KyOI'Y, 3ane pedeparuBHBIX
KYypHaJoB, BbluMciauTeNbHOM weHTpe KyoI'Y, Wurepner-
LEHTpE, a TaKXkKe APYruX ayAuTOpusX (akyabTeTa XUMHUH U
BBICOKMX TE€XHOJIOTHI C BO3MOYKHOCTBIO IOJKIIIOYCHHS K CETH
«lHTepHET» M O0OecredyeHueM JO0CTyna B 3JIEKTPOHHYIO
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nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEy OpraHU3aIiH.
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