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1. lleain 1 3272494 OCBOEHUS JUCHUILIHHBI
1.1 leab AMCHUNIMHBI

[lenbto wm3ydeHus kypca “MeToibl M CpeACTBA HU3MEPEHUNH U KOHTPOJIS SBISIETCA
(dbopMHpOBaHKE y CTYJCHTOB COBPEMEHHBIX MPEACTABICHHWH O METOJaX HUCHBITAHUN TPOAYKIHH,

BCIHICCTB U MAaTCPUAJIOB AJId OUCHKHU COOTBECTCTBUA YCTAHOBJICHHBIM TpC6OBaHI/I$IM.

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 COBPEMEHHOI'O IapKa HW3MEPHUTENBHBIX MPUOOPOB U
KOHTPOJIBHOT'O 000pYI0BaHMUS.

1.3 Mecrto nucuunimubl (Moayas) B crpykrype OOII BO

JucuuninuHa «MeTosbl U CpelicTBa U3MEPEHUN U KOHTPOJIS» OTHOCUTCSA K 0a30BOW yacTH
yueOHoro 1uraHa. J{ns ee M3ydeHHs CTYIEHT JOJDKCH 3HATh (PM3MUYECKUE BEIMYUHBI U CIMHUIBI UX
U3MEPEHUS, OCHOBBI

MaTeMaTH4YCCKOM CTaTUCTUKH, YMCTb AaHAJIU3HUPOBATH MATCMATUUCCKHC

3aBHCUMOCTH, TIOJB30BAThCS KOMIIBIOTEPHBIMH MpOTpaMMaMHU Ui  pacdyeToB M 00pabOTKH
JKCIEPUMEHTAIBHBIX JAHHBIX. JIMCIMIUIMHA JIOTMYECKU CBsI3aHA C JUCHMIUIMHAMM «Pusndeckue
OCHOBBI U3MEPEHUH U ATATOHBI», «OCHOBBI aHAJIN3a U AHAJTUTHYECKOI0 KOHTPOJIS, «AHAIUTHYECKas

XUMUS).

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

CTYIEHTOB (DOPMUPYIOTCS CIAEAYIOLINE MPOPECCHOHATbHbIE KOMIIETEHLIUU:

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

- CIOCOOHOCTh YYacTBOBAaTh B IPAKTUYECKOM OCBOEHMHM CHCTEM MEHEIKMEHTa KauecTBa,
peKIamMallMOHHOM paboTe, MOATOTOBKE IJIAHOB BHEIPEHHS HOBOM KOHTPOJBHO-U3MEPUTEIHHON
TEXHUKH, COCTABJICHUH 3asBOK Ha mnposeseHue ceprudukarmm (ITK-13).

Ne | Munekc | Conepxxanue B pesynbraTe u3yueHus: yaeOHON TUCHUTIIHHBI
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 BBITIOJTHEHUS 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-

HU3MEPUTEIILHON
TEXHHKH,
COCTaBJICHUH
3asIBOK Ha
MIpOBEICHUE
cepTudUKaIn

MIPaBUIILHO
AKCIUTyaTUPOBaTh
cpencTsa
U3MEPEHUI u
KOHTpOJI,
aHaJIU3UPOBATh
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 cryneHToB OD0).

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

KonTakTHasi paboTa, B TOM 4ncJe:
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 camocrosrensHoit padbotsl (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 yuebHOro (TeopeTHIecKoro) MaTepuana 15,8 5,8 10,0
anonHerIe WHMBAAYATBHBIX 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
Paznenbr nucturummael, u3ydaemsie B 4, S ceMectpax (st ctyneHtoB ODO)

OcHoBHBIE pa3/iesibl TUCHUIINHBI:

Cemectp 4
KosmmuecTBo wacos
Ne
AynutopHas CamocTosiTens
paz- HawnmenoBaHue pa3enos
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 aHATH3Y 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 CamocrosiTenb
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

Cratucrtuueckas
obpaboTka
IKCIIEPUMEHTATIbH
BIX JJAHHBIX

OCHOBHbIE TOHSTHUS U TEPMUHBI,
MHOT000pa3ue U3MEepUTEIbHBIX 3a/1a4.
[ToHsiTHE O METOAMKE U3MEPEHUM.
Kinaccudukanust uamepeHuii mo Bugam
W3MEPEHU, BUIbI UCIIBITAHUM.
MeTtponoruueckas OLeHKa pe3yJbTaToB
n3mepeHuii. [IpaBUIIBHOCTS,
BOCIIPOU3BOAUMOCTb PE3YyJIbTaTOB.
[TorpemHoCcTn u3MepeHnid, BUAbl, CTPYKTYpa.
Ananutuuyeckuil curiai. OCHOBHBIE PUEMBI
Mepexo/ia OT BEJIMYUHBI AHATTUTUYECKOTO
CHTHaJIa K KOHLICHTPAIUH.

YceTHBII onpoc

[Toaroroska
poObI K aHAIH3Y

MGTOI[I)I pasaciiCHruA U KOHICHTPUPOBAHUA!
AIIEKTPOXUMUYECKHE, COPOIIMOHHBIE,
SKCTpakioHubie. [Ipo6ooTOop ra3oB u
KUAKOCTEH. MeToAbl pa3ioKeHUs MPOOHI:
030JICHHE, CTIEKaHUE, TEPMOJITU3.

YcTHBII onpoc

CrniektpanbHble
METO/bI aHAIN3A.
MeTtoabl
MOJIEKYJIIPHOM
CIEKTPOCKOITUU.

Knaccugukaius criekTpaabHbIX METOOB.
XapakTepUCTUKH CIIEKTPAIbHBIX TPUOOPOB:
nrym, apeid, paspemiaronias ciocoOHOCTb,
mucnepcusi. CriekTpooToMeTpsl,
MOHOXpOMAaTOpBbI, MoJeKyspHast
abcopOLOHHAs CIIEKTPOCKONHS. 3aKOH
byrepa-Jlam6epTa-bepa. [Ipsmas
CHEKTPO(OTOMETPHS U CIIEKTPO-
(doTomMeTprUECKOE TUTPOBAHUE.
KonebatenbHas CIEKTPOCKOIIHS.
Pedpakromerpusi. JlroMrHECIIEHTHBIN
CIIEKTpalbHbIN aHaN3. Buibl
moMuHecueHmu. 3akoH Ctokca-Jlommens.
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. KosinuecTBeHHBIN aHAIIN3.
IIpuMeHeHne MeToza.

PeHTI‘eHOCHeKTpaJILHBIe MCTOABI aHaJIM3A.

VYeTHbII onpoc
Petitunrosas
KOHTPOJIbHAS




PentrenoBckue criekTpsl. PeHTreno-
AMUCCUOHHBIN aHau3. OCHOBHBIE Y3JIblI
PEHTICHOCTIEKTPAIbHBIX MPUOOPOB. PeHTreHo-
dnyopecueHTHBIN aHaM3. KadecTBeHHBIH 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.
IToTeHIMOMETPUYECKUI METOT aHAIU3A,
YCIIOBHS BBIINOJIHEHUS TIOTEHIMOMETPUYECKUX
u3MepeHuil, meronnl usmepenus J/C
rajbBaHMUYECcKOro aiemMeHTa. [Ipsmas
noreHmomerpus. Auddy3nonnsrii
noreHuai. [lorennuomerpudeckoe
tuTpoBanue. Kiaccudukanus 1ekTpoaoB B
HOTEHIIMOMETPHUH. DJIEKTPOIbI
M3MEPUTEIIbHBIE U AJIEKTPO/IbI CPABHEHUSI.
HoH-ceneKTUBHBIE 3JEKTPOJIbl, UX YCTPOMCTBO,
NPUHIUIB paOOTHl ¥ IPUMEHEHHE,
celIeKTUBHOCTh. CTEKIISIHHBIN 3JIEKTPOI.

VYcrHblii onpoc
Peittunrosas
KOHTPOJIbHAS

Boussrammepo-
METPUUYECKHUE
METOIbI

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

Konnykromerpus

Kynonomerpus

Konnykromerpuueckuit ananus. Mizmepenue
DJEKTPOIPOBOAHOCTH pacTBOPoB. Cxema
YCTaHOBKH ISl U3MEPEHUS ANEKTPUUECKOM
npooauMocTy. [IpsiMas KoHAyKTOMETpHS,
KOHAYKTOMETPUYECKOE TUTpOBaHKE. Buabl
kpuBbIX. [TonBrxkHOCTH HOHOB. KylnoHoMeTpus
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 U3IIyYeHHS. PagroakTHBHBIE
M30TONBI. [IeTeKTophl, METOAbI
KOJIMYECTBEHHOTO aHajau3a. TOYHOCTh U
paszpemaromniasi CrocoOHOCTh
paauonorudeckux udmepenuii. Heirponso-
aKTUBAIlMOHHBINA aHAJIN3.

YcTHBII onpoc

10

MeTtonanl
xpomarorpaduun

Xpomatorpadus. Kimaccudukamms MeTo10B.
TeopeTnueckne 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 KOJTMYECTBECHHBIN 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 IpUMepe 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 Bo3moxkHoctu u npumenenue. OnpeneneHue
MaTepuasioB IIOKa3aTeJIeN IM0XKapOB3PbIBOONIACHOCTH

MaTCepHraJIOB: TEMIICPATYPbI TIICHUA,
BOCIINIAaMCHCHU I, BCIIBIIIKHU.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
(y4eOHBIM TJIAHOM HE MPEAYCMOTPEHBI)
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 onpezaencaue xenesa (1) ¢
OpTO(EHAHTPOIMHOM 3amura
5. |Onpenenenve HePTENPOAYKTOB B IPUPOIHBIX Bogax metoaoM K- 11abOPATOPHBIX
CIIEKTPOCKOINHU pabor
6. |OmpeneneHue HUKEIS ¢ AUMETHITIMOKCHMOM B TIPUCYTCTBUU
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
OIpeIeIEHuEe METAJIIIOB
11. |Onpenenenue HUTPATOB METOIOM MPSMOM MOTEHIIUOMETPUH C
HUTPAT-CEJIEKTUBHBIM HJIEKTPOAOM
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 xpomarorpadun. Kitaccudukamnus. AnnaparypHoe 3anura
odopmIIeHHE

71a00paTOPHBIX

18

KauecTBeHHBII aHATTN3 CMECH aMUHOKHCIIOT METOJIOM TOHKOCIIOHHOM pabor
xpomarorpaduu

19

AHanu3 cMecu OpraHM4ecKuX BEIIECTB METOJOM Ira30BOii
xpomarorpadun

Jns Bcex mabopaTopHbIX pabOT pa3pabOTaHbl U UMEIOTCS METOJUYECKHE YKa3aHUf,
YTBEPXKJICHHBIC HA 3acelaHuu Kadeapbl aHATUTHYSCKON XUMUHU.

2.3.4 IlpuMepHasi TeMATHKA KypPCOBBIX padoT

KypcoBbie paboThl HE IPETyCMOTPEHbI

2.4 IlepeueHb y4eOHO-METOAHYECKOr0 O0ecredYeHHs ISl CAMOCTOSITEIbHON PadoThI

00y4YaroUIMXCA MO TUCHUILTHHE (MOLYJTIO)

Ne

Buner CPC

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

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

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

2Ananmutudeckas xumus. [IpoOnembl U Moaxoasl B 2-X
T., noxa. pen. Kenbnepa P., Mepme K.-M., Otto M.,
Bunmep I''M., niep. c anr., M.: Mup ACT, 2004.

3 MY 1o opraHuzanyu CcaMOCTOSATENBbHOM pPaboOThI
CTYJCHTOB

4bap6anar, FO.A. OCHOBBI aHaJUTUYECKOH XUMUHU:
MPAKTHYECKOE PYKOBOJCTBO [DJIEKTPOHHBIN 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¢. — Pexumm  jgocryma:

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

BOIIPOCOB, YIPAaXHEHUH U 33/1a4: yueOHOe mocodue Juist
ctynenToB By30B / B. I1. Bacunnes, JI. A. Kouepruna, T.
J. Opnoga - 4-e u3zn., crep. - M.: JIpoda, 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 .



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

Jis WHBAIMIAOB W JIMIl C OrPaHUYECHHBIMH BO3MOXKHOCTSMU 3JIOPOBBS  PEATU3YIOTCS
UH/IUBUYyallbHBIE  00pa30BaTENIbHBIE  TEXHOJIOTHH, KOTOPBIE  TO3BOJSIOT — HOJHOCTBIO
WH/IMBUIYAIM3UPOBAaTh  COJEpXKAHMWE, METOABl W  TEMIbl  y4eOHOH  JCATENbHOCTH
WHBAJIKAA, BHOCHTH BOBpPeMsS  HEOOXOIUMBIE  KOPPEKIMH Kak B  JEATEIbHOCTb
CTY/ICHTa-WUHBAIH/IA, TAK U B IESITEIHHOCTH MTPEIIOIaBaTEelIs.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ul CaMOCTOSTETIbHONH paboThl OOyYaromuxcs W3
Yrciia MHBAJIHJIOB M JIMII C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 310poBbsi (OB3) mpenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

J1J1st JIT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B opme ayamnodaiina.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B ydeOHOM mporiecce HCTMONB3YIOTCS Cleayromue o0pa3oBaTeNlbHbIE TEXHOJOTHU:
MPOBEJCHUE JIEKIM KaKk C HUCIOJIb30BaHUEM MYJIbTUMEIUWHOTO O0OpyHOBaHUS, Tak U 0e€3,
pa3bop TpaKTUYECKUX 3aJad, TPYIIOBBIE JTUCKYCCHUU, OOCYXIEHHUE OSKCIEPUMEHTAIBHBIX
pe3yNbTaTOB, PE3yIbTATOB PEHTHHTOBBIX KOHTPOJIBHBIX PadoT.

Cenect Bun 3ansTus Hcnonbs3yemple HHTEPaKTUBHBIE Komnuectso
P o0pa3oBaTenbHbIE TEXHOIOTUU 4acoB
4 JIP ['pynnoBblie qucKyccuu, pa3doop 18

MPaKTUYECKUX 3a/1a4, 00CYKICHHUE
OKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB,
pe3yJbTaTOB PEUTUHTOBBIX
KOHTPOJIbHBIX PabOT

5 JIP ['pymmoBkie TUCKycCHH, pa3dop 36
NPaKTUYECKUX 3a/1a4, 00CYKICHUE
SKCIIEPUMEHTAIBHBIX PE3yJIbTATOB,
pe3yJIbTaTOB PEUTUHTOBBIX
KOHTPOJIbHBIX paboT

Hmoeo: 54

Jins  WHBaNMJAOB WU JAIl C  OTPAHUYEHHBIMH  BO3MOXKHOCTSIMH  370POBBSI
peaNu3yIOTCA UHIUBUAYalbHbIE  00pa3oBaTelIbHBIE  TEXHOJOTHH, KOTOpPHIE  TO3BOJISIOT
MOJIHOCTBHIO UHAUBUAYJIU3UPOBATH coJiepKaHue, METOIbI u TEMIIBI yueOHOM
eI TEILHOCTH UHBAIN/IA, BHOCHTD BOBpEMS HEOOXOIUMBIE  KOPPEKIUU Kak B
JEATENbHOCTD CTYACHTa-UHBAIUIA, TaK U B AEATEIBHOCTD IIPENO1aBaTENS.

Jns nmu1p ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.
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4 OuneHoYyHbIe CpeIcTBAa UISi TeKyLIero KOHTPOJISI YCIeBAeMOCTH M IPOMEXKYTOYHOM
arrecTanmuu

Jig  KOHTpOIs 3HAaHMM CTYJEHTOB IO JAaHHOW JWCLMILIMHE IPOBOIAUTCS TEKYIUHH U
IIPOMEKYTOUHBIN KOHTPOJb. TEeKylHii KOHTPOJIb OCYILIECTBIIAOT IIyTEM IPOBEICHUS OIPOCOB
CTYAECHTOB B X0Jie 1a00paTOPHBIX 3aHATHH, coOeceJ0OBaHUM, pEUTHHTOBBIX KOHTPOJIBHBIX padoT.
IIpu npoBeneHUN TEKYLIEro KOHTPOJISA HCIOIb3YIOT KOHTPOJIbHBIE BOIPOCHL. IIpoMekyTouHbII
KOHTPOJIb OCYIIECTBIAIOT B (opMme 3aueta B KoHUE cemecTpa. [lo wuroram wusydeHus
JUCLUIUIMHBI caeTcs sk3amMeH. Ha sk3aMeHe cTyJaeHTaM Ipeajaraercsi OTBETUTh Ha 2 BOIpoca
110 MaTepragaM y4eOHOH TUCIUITIIMHBI.

4.1 ®oHJ OLEHOYHBIX CPEICTB JIsl MPOBEAECHUS TEKYIEero KOHTPOJIs

How

o o

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

16.
17.

18.
19.
20.

21.
22.

PeliTunroBas koHTposibHas pabota Nel
no Teme «CneKkTpajbHble METOAbI AHAJIN3a. AOCOPOIMOHHAS CIIEKTPOCKOIHUSD)

B3anMopeicTBre BemiecTBa € 3JIEKTPOMArHUTHBIM H3JIy4eHHEM B Buaumon u YO
001acTAX CHEeKTpa.

OCHOBHOH 3aKOH HOTJIOUIEHMS AJIEKTPOMArHUTHOIO HM3Iy4deHMsl. ENMHUIBI U3MEpeHUs
ko3 uImeHTa noraomeHus.

Ou3HUECKUil CMBICT MOJIIPHOTO KO03()(PUITMEHTa TTOTTIOICHHS.

Ha3oBure OCHOBHBIE MNpPHYMHBI OTKJIOHEHHMS OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPO(POTOMETPUIECKOM METOJIC aHAIH3A.

CriekTp MOTJIOIIEHUS! U OCHOBHBIE (POPMBI €TI0 IPECTaBICHHUS.

[aiite omnpeneneHre ONTUYECKOM IUIOTHOCTH, IOTJIOIICHUS, MPONYCKaHUA. Y KaKNATE
B3aMMOCBS3b MEKY ITUMH BEINYMHAMH.

Kak wu3meHuTcs onruyeckas IUIOTHOCTh W MPOIyCKaHWE pacTBOpa, €ClId €ro
KOHIIEHTpaLUsl yMEHbIIUTCS B 2 pa3a?

VYkakuTe 1uarnazoH AJUH BOJIH BUAUMOM 00JIaCcTH CIIEKTpa.

[Tepeuncnure OCHOBHBIE CIOCOOBI MOHOXPOMATH3AIMH U3TY4YEHUS.

Kakne ycrpoiicTBa MOIYT CIYKHTh JETEKTOPAMHM  M3JIydeHUs B BHIUMONM U YO
obmactsax?

KakoB mpuHmmn mnoadopa cBeTOQUIBTPOB MpU MPOBEACHUH (HOTOMETPUUECKUX
U3MEpEHUiT?

Cxema ®OKa.

OCHOBHBIE OTJIIMYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPHUMETPOB.

OCHOBHBIE THIIBI KPUBBIX (JOTOMETPUYECKOTO TUTPOBAHMUSL.

Kakum 00pazomM MOKHO ONpeAensTh KOHLEHTPALMIO ABYX WM Oojee OKpalleHHBIX
COEIMHEHUH NPU UX COBMECTHOM NPUCYTCTBUN?

Ha ueM ocHOBaHa nieHTU(UKAIMS BEIIECTB CIEKTPaIbHBIMUA METOJaMuU?

Cxema UK-cniektpodoromerpa. OCHOBHBIE OTJIMYHS OT CIIEKTPOGOTOMETPOB B BUAUMOM
u UK-o0nacrsix.

BsaumoneiictBue BemiectBa ¢ MK-uznydenuem. BanentHole u  nedopmanvoHHbIE
KoJie0aHusl.

Konebanus, aktuBHble B Mk-criekTpe.

[lonssTHE O OUIIOJIBHOM  MOMEHTE OTAEIBHBIX XUMHYECKHMX CBSI3€d W JUIOJBHOM
MOMEHTE MoJIeKyl. VI3MEHeHHe OUIOIBPHOIO MOMEHTA MOJIEKYJ 3a CYET BAJEHTHBIX U
nedopMaImOHHBIX KOJIEOaHUI aTOMOB.

OcHosnble ThnBI AeTekTopoB UK-n3nyuenus. Ucrounnku UK-nznyuenus.

Kakoii mapamerp cBsi3aH ¢ KOHIEHTparued BemectBa B metone MK-cnexkrpockonuu?
Kakum o6pa3zom ero onpenenstor?
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23.

24.
25.
26.
27.

28.

[TpuurHBI OTKIIOHEHUS OT 3aKOHa byrepa-JlamGepra-bepa npu B3auMoIeiCTBUU BELIECTB
¢ UK-n3nyyenuem.

CrniocoObl moAroToBkH 1npood k aHanuszy B metone MK-cnexrpockomnuu.

HazoBure ocHOBHBIE HCTOUHUKHU M3TyueHUs B metoge AAC.

Cxema aTOMHO0-a0COPOLIMOHHOTO CIIEKTPOMETPA.

Ha3zoBute ocHOBHbBIE UCTOUYHUKHU morpemHocTeii B Merone AAC u cnocoObl 60pbOBI C
HUMU.

HazoBure 0CHOBHBIE IPEUMYILIECTBA AIEKTPOTEPMUUECKON aTOMU3ALMHU 110 CPAaBHEHUIO C
IIJIAMEHHOM.

TunoBble 3a1a4u

1.

Brraucnenne KOHLOCHTpAUXU 110 PE3yjibTaTaM (bOTOMGTpH‘I@CKI/IX I/I3MepeHI/Iﬁ METOAOM
rpazyupoBOYHOTO Tpaduka, craHgapTHOH n00aBKH, MO 3akoHy byrepa-Jlambepra-bepa,
10 pe3ynbraTaMm (POTOMETPUIECKOTO TUTPOBAHHSL.

Brrancienue KOHIEHTpALUK IO pe3yibTaTaM n3MepeHuid MeToaoM auddepenmanbHom
doromeTpuu.

OnpezneneHue KOHLEHTpalMil AByX (win Oosiee) OKpPALIEHHBIX KOMIIOHEHTOB HpPU MX
COBMECTHOM IIPUCYTCTBUH.

PeliTunroBas koHTposbHas paboTa Ne2

mo TeMe «ClIeKTpaJIBHBIe MeTOoAbl aHaJau3a. MeToabl SMHCCHOHHOM CIIEKTPOCKOIIUMN>

1.

~ow

10.

11.
12.

13.

14.

[TpoucxoxaeHne TUHEHYATHIX aTOMHBIX CIEKTPOB HcIyckaHUs. OOBIACHUTE, MOYEMY
OMUCCHUOHHBIN CHEKTpP ropas3o CI0KHEe aOCOPOIMOHHOTO.

CyIHOCTh aTOMHOTO SMHUCCHOHHOTO CIEKTpalibHOTO aHanmm3a. Cxema mpubopa.
Cnekrtporpadbl U CHEKTPOMETPHI.

OcHOBHBIE aTOMHU3ATOPHI M UCTOYHUKH BO30YKaeHUs B MeToze DCA.

KauectBennsiit 9CA. Pacmmdposka criektpos. [lociennue nuxHum.

Kaxkue snexTpoHHbIE ITepexo/Ibl Ha3bIBalOTCs pe3oHaHCcHbIMU? [loyemy npu onpeneneHun
AJIEMEHTOB B IIJIJAMEHHO-DMHCCHOHHOM aHAJIU3€ WCIOJIB3YIOT PE30HAHCHBIE JIMHHH,
COOTBETCTBYIOIIIME TIEPEX0/iaM C MIEPBOTO BO30YKJACHHOTO YPOBHSI?

B kakyto o6nacTh criekTpa OyayT cMeaThCsi pe30HAHCHBIC JINHUM B CIIEKTpax aTOMOB B
psany Na—Mg—P ?

VpaBuenne Jlomakuna-IllaiiGe. DakTophl, BIUSIONIME HAa WHTEHCUBHOCTH OTICIHHOU
CIEKTPaJIbHOM JINHUH.

[ToueMy B MeTOJiIe aTOMHON SMUCCHUOHHOW CIEKTPOCKONUU UCIOIB3YIOT OTHOCUTEIBHYIO
WHTEHCUBHOCTh  CIEKTPAJIbHOW JIMHUU? HazoBute ycioBusi TOMOJOTHYHOCTH
CHEKTPAJIbHBIX JTUHUH.

HazoBuTte GakTopsl, BIUAIONINE HA UHTEHCUBHOCTD CTIEKTPAIBHON JTMHUH.

HazoBute ananutuueckue curHansl B Metoje DCA, CBsI3aHHbIE C KOHLIEHTpaUuen npu
doTorpaduyeckor U HOTOIIEKTPUUECKON PETUCTPAIIUU CIIEKTPOB UCITYCKAHUS.
CymHocTs MeToAa (pOTOMETpHUH MIIaAMEHU U €r0 IPUMEHEHHE.

Ha gem ocHOBaH KaueCTBEHHBIN aHAIN3 B PEHTICHO-(IYOPECIIEHTHOM METOJIe aHaIm3a?
KakoBbl 0COOEHHOCTH B3aMMOJICHCTBUS BEIIECTBA C PEHTT€HOBCKUM H3JIydeHUEM?

Uto Takoe mepBUYHOE pEHTreHOBCcKoe u3nydyeHue? TopmoszHoe uzinydeHue? BropuuHoe
¢ayopecueHTHOE U3TyueHue?

Kakue mapamerpsl CBSI3aHBI C KOHIIGHTpAlMel B METOJAE PEHTIeHO-(IyOpeclieHTHOTO
merona ananuza? Kakue Bpl 3Haere cmocoObl mepexoma ot BenumuuHbl AC K
KOHIIEHTPALlUX B 3TOM MeToie?
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15.

16.
17.
18.
19.
20.

21.
22.
23.
24,

25.
26.

217.
28.

29.
30.

[Touemy wucronb30BaHHE PEHTTEHOBCKOTO H3Iy4YeHHs] HauOoliee Ie1eco00pa3Ho IS
TSKEJIBIX AJIEMEHTOB?

Cxema peHTreHo-(GIIyopeceHTHOrO aHaIu3aTopa.

OCHOBHBIE THIIBI ICTEKTOPOB PEHTTEHOBCKOTO M3JIYYCHHUS, UX MIPUHIIMIT JCHCTBUSL.
KakoBa mpupoa JIOMUHECIIEHTHOTO U3Ty4YEeHHUS?

[Touemy criekTp GIyOpecleHIINN HE 3aBUCHUT OT JUTHHBI BOJHBI BO30YKIaI0IIeTro cBeTa?
Kakum o0pa3oM kimacCHPUIUPYIOT BHABI JIIOMMHECHEHLIUMU IO UX MeXaHu3My?
OxapakTepu3yiTe OCHOBHbIE MEXaHU3MBI (DIIyOPECIICHIINH.

Knaccudukanus 1rOMUHECIICHIIMU 1O UTUTEIbHOCTU CBEUCHHUS.

Kakwue BemrecTBa 001a1al0T CIOCOOHOCTRIO (hTyOpecupoBaTh?

3akon Crokca-JIommernts.

DHepPreTHYeCKUil U KBAHTOBBIA BBIXO/ (DIIyOPECIEHIINHU, UX 3aBUCHMOCTh OT Pa3IIUMIHBIX
(bhakTopoB.

Uro Goble: YHESPTreTHYSCKUNA WITH KBAaHTOBBIN BBIX0 (hiyopectieHIuu? [louemy?
Tymienue MIOMUHECHEHIIMU: KOHIICHTPAIMOHHOE;, TeMIlepaTypHoe; OO0YCIOBIEHHOE
MOCTOPOHHUMU BEIIIECTBAMH.

KauecTBeHHBIH JIIOMUHECIIEHTHBIH aHATH3.

KosmmuecTBEeHHBI JTIOMUHECHEHTHBIN aHanu3. JIIOMUHECLIEHTHOE TUTPOBAHUE, KPHUBBIE
TUTpOoBaHUs. DIIyOpeClIeHTHbIE HHIUKATOPHI.

Cxema ¢uryopumerpa.

[TprMeHeHre YMIUCCUOHHBIX CIIEKTPAIbHBIX METOAOB aHAIH3A.

TunoBble 3a1aun

N =

B

7.
8.
9.

Bblunicnenue KOHLEHTpaluid MO pe3ynbTaTaM H3MEpPEeHH B METOJax JIIOMHHECLIEHTHOTO,
OCA, ninamMeHHO-()OTOMETPUUECKOTO U PEHTI€HO-(IyOPECIIEHTHOIO aHaIN3a!

METOJIOM IPalyUpOBOYHOTO rpaduKa;
METO/I0M CTaHAAapPTHOH 100aBKU;
METO/I0M OI'PaHUYMBAIOIINX PACTBOPOB.

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

. UeM oTIM4arOTCA QJICKTPOAbI CPAaBHCHUS OT UBMCPUTCIIbHBIX BHCKTPOIIOB?

Onumure TpUHLIKI PabOTHI XJIOPCEPEOPSHOTO U KAIOMEIBHOTO AJIEKTPOJIOB.

. Hanummure YpaBHCHUC PpCaKIUH, HpOTCKaIOHICf/'I Ha XJ'IOpCCpC6p$IHOM (KaJ'IOMeJ'IBHOM)

3JIeKTpojie U ypaBHeHue HepHcTa, onuchiBarolee NOTEHIHal 3TOr0 AIEKTPOa.

Uro Takoe pepMEHTHBIE SJIEKTPOJIBI U JJI KAKUX LeJed OHU UCTIONb3YIOTCS?

N300pa3ute cXxeMaTU4YHO SUYEHKY, COCTOSIYIO M3 HACBHIIEHHOTO KaJOMEIbHOIO 3JIEKTpoJa
(kaTo/1) ¥ BOJOPOAHOTO JIEKTPOo/Aa (aHOT), TO3BOJISIONIYIO U3MepATh pH pacTBopa.

KaxoB npuHIMn JeiCTBUS METAUIMYECKUX AMEeKTpoaoB 1 pona? Kakue merasuibl purogHsl
JUTSL U3TOTOBJIEHUS! MHAUKATOPHBIX 3JIEKTPOAOB?

Yro Takoe MOTEHIIMAI )KUJKOCTHOIO coeuHeHus? Kak ero cBecT K MUHUMYyMY?

Kak yctpoeHn meMOpaHHbBIH (MOHCEIEKTUBHBIN) 3JIEKTPO?

Kakue Tumnbs MeMOpaH NPUMEHSIOT JJIS1 U3TOTOBJIEHUS HOHCEJIEKTUBHBIX JIEKTPOI0B?

10. Yto Takoe ra3ouyBCTBUTENbHbIE 3JeKTpoabl? IlpuBeaure mnpuMepsl 3IEKTPOJOB AT
onpeaenenusi COy, SO, u HF u onummTe npuHIUI UX paboTHL.

11. Ilouemy pH-4yBCTBUTENBHOM SBISIETCS TOJBKO XOPOLIO BHIMOYEHHAs CTEKJIHHAs
mMemOpana?

12.Yto Takoe ‘“XUHTHUIAPOHHBIN SJIEKTPO ¥ IJIs KaKUX IeJIeld OH MPUMEHSIETCS ?

13. Yto Takoe noreHnuan acummerpun? KakoBbl BO3MOXHBIE IPUUMHBI €70 BOSHUKHOBEHUS?
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14. IlpuBeaure npuMepbl UHAMKATOPHBIX 3JIEKTPOIOB JUIsl TOTEHIMO-METPUYECKOI0 TUTPOBAHUS
C UCIOJIb30BAaHHUEM: a) KHUCIOTHO-OCHOBHBIX; 0) OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX; B)
0CaJUTENbHbBIX PEAKLUH.

15. B xakux KoopanHaTaX MOKHO IIOCTPOUTH KPUBYIO IOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

16. OT kakux (aKTOPOB B3aBUCUT M KAKOE CBOMCTBO XapakTepuzyeT KodhduimeHT
CEJIEKTUBHOCTU MOHCEIEKTUBHOIO 3J1eKTpoaa?

17.Kakum o00pa3oM MOKHO OIpPEACIUTh KOI(DPHUIMEHT CEIeKTUBHOCTH HMOHCEICKTUBHOTO
anexkTpoaa’?

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

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

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

21. Hanumute ypaBHeHHE moysiporpaduveckoil BodHbI. UTO Takoe MOTEHIMA TOJIYBOJIHBI U
[OYEMY OH XapaKTepHU3yeT NPUpoay AenospusaTopa?

22. Kakoit mapameTp B METO/IE BOJIBTAMIIEPOMETPHH CBS3aH C KOHIIEHTparueil BemecrBa? Kakue
crocoObl ompeieeHus: KOHLeHTpauu Bel 3Haere?

23. B yem cyTh MeTO/1a THBEPCHOHHOW BOJIBTAMIIEPOMETPUH?

24. Yem o0ycioBieHa BBICOKast 4yBCTBUTEILHOCTh MeToza MHBEPCUOHHON
BOJIbTaMIIepoMeTpun?

25. Yem onpenenseTcs BUJ KpUBOI aMIiepoMeTpuueckoro TuTpoBanus? [Ipusenure npumepsl.

26. Kak ycTpoeH Kamaromuuil pTyTHBIH 3JI€KTPOJI M KAKOBBI €r0 JJOCTOMHCTBA M HEJJOCTATKH?

27. Ilouemy B KauecTBE MOJSIPU3YEMBIX AJIEKTPOAOB B METO/I€ BOJIBTAMIIEPOMETPUH HCIIOJIB3YIOT
AIIEKTPO/IbI C MAJIEHbKOM MOBEPXHOCTHIO?

28. Hanumute ypaBHeHue MibKOBHYA U MTOSICHUTE CMBICI BXOJSIIMX B HETO BEJIMYMH.

29. [louemy mpoBeNEHUIO W3MEPEHUH B METOJe TOsIporpaduu MemaeT pacTBOPEHHBIN
kucnopon? Kak ot Hero nzbapmnsitorcs?

30./1y1st yero UCHOIB3YIOT B METO/IaX BOJIBTaMIIEPOMETPHUU (DOHOBBIN DIIEKTPOIUT?

31. lna kakux 1ened B MeToAax NPSMOM MOTEHIMOMETPUH HCIOJIb3yeTcs (OHOBBIN
AIEKTPOIUT?

32. Ot kakux (pakTOpoB 3aBUCUT MOTEHIIUAI MTOJTYBOIHbI?

33. [Touemy B BOJIbTAMIIEPOMETPUHU CHJIA TOKA JOCTHUTAET MpeAenbHOro 3HadyeHusi? OT Kakux
(akTOpPOB 3aBUCUT BEJIMUMHA MPEIETBbHOrO TOKA?

34 KpuBble aMIIepOMETPUYECKOTO THTPOBAHUSI.

Tunossle 3aga4u

1. Pacuer paBHOBecHBbIX KoOHIEHTpauuii u pH dyepe3 3Hauenne DJIC rambBaHHUECKOTO
JJIEMEHTA.

2. Pacuer 3nauenuii moreHiuaga U DJC raapbBaHUYECKOrO 3JIEMEHTA 110 JaHHBIM O COCTaBe
pacTBopa.

3. Pacuer KoHIleHTpamwii IO JaHHBIM ITOTCHIIMOMETPUYECKOTO W aMIIEPOMETPUYECKOTO
TUTPOBAHUS.

4. Pacder KOHIIEHTpaIUil yepe3 rpaJyupoBOYHBIN TpaduK U MO METOAY CTaHIApPTHOH 00aBKU
B IIOTEHIIUOMETPHUH U BOJIBTAMIIEPOMETPHUH.

5. Hcnonb3zoBanue ypaBHeHUS HUKOIbCKOro At pacuera OTHOCUTENBHBIX IOIPEHIHOCTEH
MOTEHIIUOMETPUUECKUX U3MEPEHHUM B IIPUCYTCTBUU MEIIAIOIINUX HOHOB.

PeiiTuHroBasi KoHTpoJbLHast padora Ne 4
1o TeMe «JIeKTPOXMMHUYeCKHe MeTOAbl aHaJm3a. Xpomatorpadgus»

1. Chopmynupyiite 3akonsl Dapanaes.
2. Kak MOXHO U3MEPUTH KOJIMUYECTBO JIEKTPUYECTBA B METOJIE MPSAMON KyJTOHOMETPHH?

14



3. Kak MOXHO M3MEpPHUTh KOJMYECTBO DJIEKTPUYECTBA B  KYJIOHOMETPU-YECKOM
TUTPOBAHUN?

4. IlpuBeaure npumMep rpaBUMETPUUYECKOrO KyJIOHOMETpa (Ia30BOro, TUTPAL[MIOHHOIO).

5. Uepe3 mocienoBaTeNbHO COCIMHEHHBIE MEpPHBIA M CepeOpsiHBI  KyJTOHOMETPHI
nponyctunu 1 Kit sanexkrpuuectsa. Kakoro Metasia BbIIeIUTECS 00JIbIIE U BO CKOJIBKO pa3?

6. Paccumraiite Bpemsi, HeoOxomumoe s BeyieneHus 99,9% Cd uz 20,0 mn 0,1 M CdSOq4
31eKTposin3oM Ipu cuie Toka 0,1 MA npu Beixoze o Toky 100%.

7. Yro takoe BbIxos 110 ToKy? Urto o3HauaeT 100%-HbIi1 BBIXOJ 11O TOKY?

8. Kakue THNbl XMMHUYECKHX pPEaKLUUH MOXHO HCIOJIb30BaTh B KYJIOHOMETPUUYECKOM
TUTPOBAHUN?

9. Kak ompenenuTs  KOJMYECTBO 3JIEKTPUYECTBA B METOAE NPAMOM KyJIOHOMETPUU
rpaduueckuM MetogoM Mak-Hesuna-betikepa?

10.B uem paznuuue METOJIOB HPSAMOM KYJOHOMETPUH U  KYJIOHOMETPUYECKOIO
TUTPOBAHUA?

11.Kakue mpobnembl, XapakTepHble AJIs KIACCHYECKOH TUTPUMETpH, YCTPaHSIOTCA MpU
UCTIOJIb30BaHUH JIEKTPOTCHEPHPOBAHHBIX THTPAHTOB?

12.Kak MO>XXHO yCTaHOBHUTbH KOHEIl KYJIOHOMETPUYECKOTO TUTPOBAHUs?

13.C kakoW T1eNmpl0 TPOBOAAT  MNPEABAPUTENBHBIA  DIEKTPOJIM3 B METOHE
KYJIOHOMETPHUYECKOTO TUTPOBAHUSI?

14 Kaxue (hakTopbl BIHSIIOT Ha KAYECTBO BECOBOU (DOPMBI B METO/IE SJEKTPOTPABUMETPUU?

15.KakoBbI TOCTOMHCTBA METO/Ia BHYTPEHHETO (CAaMOIPOMU3BOJILHOTO) 3JIEKTPOIu3a?

16.KakoBbl oOrpaHuYeHUs MeToAa dJeKTporpaBuMeTpun? KakuMu NOpUYMHAMH OHHU
BbI3BaHBbI?

17.Kakue ¢akTopbl BIUAIOT Ha BEJIMYUHY yJI€IbHON AJIEKTPONPOBOI-HOCTU pacTBOpa?

18.13006pa3ute cxemy YCTaHOBKH JJIs1 M3MEPEHUs HJIEKTPONPOBOJHOCTH PACTBOPOB?

19.0t xakux (hakTopoB 3aBUCUT POpMa KPUBOW KOHIYKTOMETPHUECKOTO TUTPOBAHMUS?
20.Kakme  TpeOOBaHUS  TMPENBSABIAIOTCA K  peaklusM,  MCIOJb3YeMbIM IS
KOHIYKTOMETPHUYECKOTO TUTPOBAHHS?

21 Kak MOXHO UW3MEpUTh KOHCTaHTy Jucconmanuu crnaboir  kxucnotel  (IIP
MaJopacTBOPUMOI'O COEIMHEHUS) METOA0OM KOHAYKTOMETpUN?

22.Kakue noHbI 00J1a1a10T CaMOil BEICOKOH moaBMKHOCTBIO? [Touemy?

23.Kakoii BuJ HMMeeT KpWBas KOHIYKTOMETPHUECKOTo TUTpoBaHHsA. CMecH CHIBHOW U
ciaboit kucnotsl? OT yero 3aBUCUT popMa TaKOM KpUBOH?

24.B kakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl
MOXHO  JU(QEPEeHIIIPOBAHHO  ONpPEJCTUTh  COAEp)Ka-HHUEe  000uX KOMITIOHEHTOB
KOHJIYKTOMETpU4eckuM THUTpoBaHueM pactBopoM HCI? Kakoil BuA HMEIOT KpUBBIE
TUTPOBAHUS cMecen?

25.1To kaKoMy 3aKOHY U3MEHSETCSI CHJIa TOKA B XO/1€ IPSIMOT0 KYJIOHOMETPUUECKOTO

26.IlpuBenuTe  mpUMEpPHI  KYJIOHOMETPHYECKOTO  THUTPOBAaHHS:  a)  DIEKTPO-
TeHEPUPOBAHHBIMU OKUCIIUTENSAMU; 0) 3JIEKTPOreHEepUPOBAHHBIMHU BOC-CTAHOBUTEIISIMH; B) C
UCIIOJIb30BaHUEM pEeaKUUi OCaXIEeHUS M KOMIUIEKCOOOpa3OBaHUsS; T) C MCIOJIb30BAaHUEM
peaKIMii KUCIOTHO- U3MEPEHNUs?OCHOBHOT'O B3aUMOJICHCTBUSI.

27.Kaxum o6pa3oM Kiaccu(uIpyroT XpoMarorpadhudeckie MeToIbl aHanmu3a?

28. Kakue BeMMUYMHBI XapaKTepH3yIOT 3PPEKTUBHOCTh XpoMaTrorpaguueckond KOJIOHKH?
Kakum 006pa3om ee MOKHO MOBBICUTH?

29.Kak oneHnBaroT 3 EKTUBHOCTH pa3eieHus B XxpoMaTorpapuu?

30.Kakum oOpa3oMm BIMSIET CKOPOCTh MOTOKAa Ha 3P (EKTUBHOCTH XpoMarorpaduaeckoi
KOJIOHKM C MO3UIUN KUHETUYECKOU TeOpHUH?

31.Hanummure ypaBHeHue Ban-JleemTepa M NOSCHUTE CMBICH BXOJSIINX B HETO BEJIMYHUH.
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32.1310%KuTE OCHOBHBIE MOJIOKEHUSI KOHIEMIINY TEOPETUUECKUX TapesoK U €€ OCHOBHBIC
HEJ0CTaTKH.

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

34 Kakue mapameTpsl UCIIOJIB3YIOTCA Uil UIASCHTU(UKALKMK BEUIECTB B METOJE ra30BOil
xpomarorpadun?

35.Ha30oBuTe OCHOBHBIE NpPHUEMBbI MEPEeXo/a OT BEIUYMHBI AHATUTHUYECKOTO CUTHAla K
KOHIIEHTPAIIMU B METOJaX ra30Boii xpomarorpaduu u BOXKX.

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

37.13n0xkuTe CYymHOCTh MeTOAa uaeHTH(UKauK no Kosauy.

38.1300pa3uTe NpUHIUITHAIBHYIO CXEMY ra30BOT0 Xpomarorpada.

39.Ha3oBuTe OCHOBHBIE THUIIBI JETEKTOPOB B Ta30BOM Xxpomarorpaduu. Hzmoxure
NPUHIUITB KX paOOTHI.

40.HazoBUTE OCHOBHBIE THIIBI JAETEKTOpPOB B Meroie BOXKX u  u3n0okHUTE OCHOBHBIE
NPUHIUITB UX paOOTHI.

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

42 KakxoBbl BO3SMOKHOCTH U MpenMyIecTBa Merona BOXX?

43.KakoBa pOJb TMOJSPHOCTH HEMOABMKHON (a3pl HpHU pa3feleHUH OpPraHHYeCKHUX
BEIIECTB?

44 Kakue TpeOoBaHMS MPEIbSIBISIOTCS K MOJIBMXHBIM U HEMOJABIKHBIM (azaM B METOJE
ra3oBoi xpomartorpaduu?

45.M3n0xuTe NpUHIKN HeHTH(GrKanuu BemecTs B Metoae TCX.

46.Ha yeM OCHOBaH KOJWYECTBEHHBIN aHanu3 B Meroae TCX?

47.Yt10 Takoe ko3 duiment R¢? OT kakux ¢pakTOpoB OH 3aBUCUT?

48.V13105kHTE CYIIHOCTH METO/1a HOHOOOMEHHOW XpoMaTorpagu.

49.Ha3o0BHUTE OCHOBHBIE THITHI HOHOOOMEHHBIX MaTepHAaJOB.

50.Yt1o Takoe cTaTU4ecKas eMKOCTh HOHNTA? JIuHAMUYeCKass eMKOCTh HOHHUTA?

Omoop u nodzomoska npod K ananuzy

1. Yro Takoe reHepanbHas mpoda aHAIM3UPYEMOTO BEIIECTBA, U Kakue TpeOOBaHUS K HEil

pPEIbBISAIOTCS?

UYro Takoe nabopaTtopHas nmpobda? Ananuzupyemas rnpooda?

Yewm ompenensercs cocod oTéopa u pazmep npoosi?

4. Ha3oBuTe OCHOBHBIE HCTOYHHUKH MOTPEITHOCTEH MTPH 0TOOPE MPOOBI aHATHU3UPYEMOTO
BEIIEeCTBa.

5. Yro Takoe «Mokpoe o3osieHue»? Kakue BeniectBa 0ObIYHO MCIIONIB3YIOT IIPH MOATOTOBKE
poOBI K aHAIU3Y METOJIOM «MOKPOT'O 030JIEHUS»?

6. Uro Takoe «cyxoe o30JeHHE»? B KakMX ciydasx NpUMEHSIOT 3TOT CIIOCO0

poOONOATOTOBKH?

Kakue ciocoObl akTUBU3aIMK CTa UM MTOATOTOBKH MTPOOBI K aHaiIu3y Bel 3HaeTe?

8. WznoxwuTte CyIHOCTh METO/Ia CIUTABIICHHS C TUIaBHSAMH. Ha30BUTE OCHOBHBIE THUIIBI
IUTaBHEH, TPUBETUTE TPUMEPBI.

9. Yem oTiiMUaeTCs MAPOJIA3 OT CYXOTO O30JICHUS?

10. B uem 3akirodaeTcst mporece CrekaHus?

11. [IpuBeauTe MpUMeEpHI UCIIOJIB30BAHUS METO/I0OB CKUTAHUS JIJISl aHAJIM3a OPTraHUYeCKUX
COCIMHECHU.

wn

~
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Pazoenenue u konyenmpuposanue

1. [aiite onpenenenre NOHATUN: KOADOUIIUEHT pacipeIeICHUs; KOHCTaHTa
pacrpeziefieHus: CTeNeHb U3BJIeUeHUs; KOOPPUIIUEHT pa3iesieHusl.

2. W3noxwuTe CyIMIHOCTD MpOIecca SKCTPAKIHH.

3. HazoBute ocHOBHBIE TPEOOBAHHUSA K SKCTPAreHTaM 1 SKCTPAKLIMOHHBIM peareHTaM.

4. HazoBute (hakTOpsl, BIUAIOLINE HA CTENICHb W3BJICUCHHUS] KOMIIOHEHTA B IIpoIiecce
SKCTparupoBaHHUsL.

5. HaszoBute opranuveckue pacTBOPHUTENIH, HAMOOJIEe YaCTO NCIIOIb3yEMbIE B METOJaxX
JKCTPaKIUH.

6. Uro Takoe coocaxaenue? OOOCHYWTE TperMyIlecTBa aMOp(HOTO ocaka mepes
KPUCTAIIMYECKUM IMIPH COOCAXKIACHUU MUKPOKOMIIOHEHTOB.

7. CopOuus, ee knaccudukaius. OCHOBHBIC COPOSHTHI.

[Tpumeps! 3a1a4
1 K nByMm mpobam aHanmu3upyemMod BOJbl J0OAaBUJIM paBHbIE OOBEMBI CTAHJAPTHBIX

pactBopoB Kaynmst (¢=50,0 u 100,0 MKr/mi, COOTBETCTBEHHO) M HW3MEPHJIM WHTEHCHBHOCTH
u3nydeHus: nyosiera kanus (766,5 u 769,9 uM) B muiamenu. COOTBETCTBYIOIIME 3HAYCHHS
UHTEHCUBHOCTEH (y.e.) paBHbI 46,5 u 76,5, a MHTEHCUBHOCTb U3JIyYCHHsI KOHTPOJIBHOTO OIMbITA -
5,5. Paccunraiite copepkaHue Kajus B aHam3upyemMoM odpasue. Otset: 18,3 MKr/mi.

2 Hasecky ynoOpenust 2,0000 r mpOKMOSTHIM C HACHIIIEHHBIM PAacTBOPOM OKcaiara
aMMOHUSI, OXJIaJIWIN, OTGUIBTPOBAIN U pazbaBuiu BoJol 10 500 mil. ATMKBOTY 3TOro pacTBopa
(5,00 mi) paz6aBunu 10 250,0 Ma u GoTomMeTpUpoOBaTH B IJIAMEHU B TEX K€ YCIOBHSX, UTO U
nBa cranaaptHbix pactBopa KCI. Tlonyunnu cienyromiye pe3ybTarhl:

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

Paccuuraiite MmaccoByto oo kanus (%) B ynoopennu. Otset: 10,0%.

3 Tab6nerky Butamuna C pactBopuin B konoe emkocthio 200,0 M u 10 M
MOJIyYEHHOT'0 pacTBOpa MOMECTUIIM B AYEHKY U OTTUTPOBAJIM aCKOPOMHOBYIO KUCIIOTY
anekTporenepupoBantbiM Bry (CgHgOs + Br,—— CgHgOs+ 2Br + 2H+). CkoibpKO
acCKOpOMHOBOW KHUCIIOTHI COIEPKAIOCh B TaOJIETKE, €CIIM Ha TUTPOBaHUE 3aTpayeHo 6 MuH 51 ¢
npu cusie Toka 70,4 MA? Myecx = 176 T/MOIB.

4.2 ®oHJ OLICHOYHBIX CPEACTB /Il MPOBeICHHUs MPOMEKYTOYHOH aTTecTaluu
[TpomexyTouHas opmMa KOHTPOJIS — 3a4eT, IK3aMeH

4.2.1 Bonipocs! 11l NOATOTOBKH K IK3aMeHY

Mertposorndeckasi OIEHKa pe3yabTaToB u3MepeHuid. [IpaBMIBHOCTB, BOCIPOU3BOJANMOCTH
pe3yiabTaroB. [lorpenHocT u3MepeHuil, BUIbl, CTPYKTYpa. AHAINTHYECKUN curHain. OCHOBHBIE
NpUeMBbl TIepexoJa OT BEIMYMHBI AHAIUTHYECKOTO CHTHAJlA K KOHIEHTpamuu. MeTron
HaMMEHBIINX KBaPaTOB.\

Metoapl pazgeneHuss W KoHIeHTpupoBaHusa. CrmocoOwl mpobooTdbopa. Meroasl MOATOTOBKH
npoObI K aHANN3Y.

Knaccudukanus crnekTpalbHbIX METOI0B. XapaKTEpUCTHUKU CHEKTPaIbHBIX MPHOOPOB: LIyM,
npeid, paspemaromas  CnocoOHOCTh,  aucmepcus.  MonekynspHas — abcopOIMOHHAs
cietpometrpusa. 3akoH byrepa-JlamOepra-bepa. CnextpodoToMeTpsl, MOHOXPOMATOPHI,
doroanexTpokoaopumMetpshl. Ilpsmas crnexkrpodoromerpust, auddepenunanpras, mpou3BOAHAS;
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CHEKTPO()OTOMETPUUECKOE TUTPOBAHHE.

Konebarenbnas crnekrpockonus. [IpuHIMN MeTona, BUABI KOJEOaHUN, NETEKTOPbI, HCTOUHUKHU
B30y aeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3.

Macc-cekTpoMeTpus, CliocoObl HOHU3AINH, Ka9YeCTBEHHBIN U KOJINYECTBEHHBIN aHAIN3.
ATomHO-abcopOuuonHast crnektpomeTpus. [lpuHiun wMerona. McTouHuku BO30YXKIEHUS.
ATOMU3ATOpHI: IUIAMEHHASI U AJIEKTpOoTepMUYecKas aromuzanus. OmuOKy aHanu3a, MOMEXu U
cnocoObl ux ycrpanenus. [Ipumenenue Meroaa.

OMUCCHOHHBIN CHEKTpalbHbI aHanu3. Mcrounuku Bo30yxieHHs. CyIIHOCTh Ka4eCTBEHHOTO
aHanuza. PacmmdpoBka cnektpoB. KonuuectBenuwlii ananus. Ilpumenenue Merona.
JlroMHHECIIEHTHBIM CHEeKTpaIbHbIN aHanu3. Buabl moMuHecneHnnu, kuHetuka. 3akoH CTokca-
Jlomens. Tymenue moMuHecueHMU. CxeMbl MpHOOPOB Al JIFOMUHECHEHTHOTO aHaIM3a.
KBaHTOBBIN M 3HEPreTUYECKUIN BBIXOJIbl JIIOMUHECUEHIIMU. KaueCTBEHHbI U KOJIMYECTBEHHBIN
aHanu3. [Ipumenenue merona.

PentrenocnexrpaibHble MeTOAbl aHalu3a. PeHTreHoBckue cnekTpbl. OCHOBHbBIE OJIOKU
PEHTTEHOCTIEKTPaIbHBIX MpubopoB. PentrenodmyopecuentHolii ananus. KauecTBeHHBIH U
KOJINYECTBEHHbIN aHan3. [ [puMenenune meropa.

DJIEKTPOXUMUYECKHE METOJbl aHaiu3a. BO3HMKHOBEHHE NOTEHLMANIA. YCIOBUS HM3MEPEHUs
AQHAJIMTUYECKOTO curHaia. lloTeHmuomeTrpuyeckuii METOJX aHain3a, YCJIOBUS BBIIIOJIHEHUS
MOTEHUMOMETPUUECKUX HM3MepeHui, Meroabl uzmepeHus OJ[C raJbBaHUYECKOTO 3JIEMEHTA.
[Mpsmas morernunomerpus (moHomerpus). Auddy3nonnsiii norenuan. [loTeHnnoMerpuyeckoe
tutpoBanue. Kiaccudukanus 37eKTpoIoB B MOTEHIUOMETPUU. DIEKTPOAbI U3MEPUTENIbHbBIE U
AIIEKTPO/bI CpaBHEHMs. VOHCENEeKTUBHBIE 3JIEKTPOJbl, UX YCTPOMCTBO, MPUHIUIBI pabOThI U
IIPUMEHEHHUE, CEJIEKTUBHOCTh. CTEKIIIHHBIM 2JIEKTPOJA M JAPYrHe 3JIEKTPOIBI Ul ONPEACIICHUs
pH.

Bonbramnepomerpuueckuil Meron aHanusa. Kpusas Tok-norenuuman. [lonsgpuzanus aneKTpoaos.
[Tpsimast BonbTamnepomerpus. [lonsporpadus. Amnepomerpuyeckoe TuTpoBanue. [Ipumenenune
Meroaa. IHBepCHOHHAs BOJIBTAMIIEPOMETPHS. Y CIIOBHS BBIIIOJIHEHUE BOIBTAMIIEPOMETPUYECKUX
U3MEPECHUM.

Kongykromerpuueckuii aHanu3. l3mepeHue 3I€KTPONPOBOJHOCTH  pacTBOpoB. (Cxema
YCTAaHOBKH JUIsI M3MEPEHHUs DJIJIEKTPHUYECKOW mpoBoauMocTu. llpsmas koHAyKTOMETpHS,
KOHAYKTOMETpU4YecKkoe TUTpoBanue. Bunbl kpusbix. [logBmxHocTs HOHOB. KynoHomeTpus npu
MIOCTOSSHHOM TOK€ U TOTEHIHasle, KYyJIOHOMETPHUUYECKOE THUTPOBAHHE. DJIEKTPOrpPaBUMETPHS.
BHyTpeHHUN 1EKTPOIIU3.

Xpomarorpadpus. Knaccubukanus MeTrofoB, razoBas M IKHJIKOCTHas Xpomarorpadus.
Teoperuueckue ocHOBBI  XpomaTtorpaduu. OCHOBHbIE OJOKM  Ta30BbIX U JKMIKOCTHBIX
xpomarorpados. XpomaTtorpapuueckuil muk, napaMmeTpsl yaepxuanus. Jlerexropsl. CBoiicTBa
HEnoJIBWKHBIX (pa3. ['a3oBas, KUIKOCTHAs, TOHKOCJIOWHAs, MOHOOOMEHHas M Jpyrue BHJbI
xpomarorpaduu. IIpuHIMIIBI U MEXaHU3MBl YICPXKUBAHUS U pazjeneHus. DPPEeKTUBHOCTD
xpoMarorpaguieckoro paszzieneHus. KadecTBEeHHBIN M KOMMYECTBEHHBIN aHamn3. ONTHMHU3AIN
yCIOBMH aHanmM3a B Ta3oBOMl  xpomarorpaguu u  BbICOKO3(D(PEKTHBHOM  KHMIKOCTHOM
xpomaTorpaduu. XpoMaTo-Macc-CleKTPOMETPHSI.

Pagnanuonnsie usmepenns. OCHOBHBIE BUJIbl HOHU3UPYIOLIETO U3ITydeHus. J[eTeKTopbl, METOABI
KOJIMYECTBEHHOTO0 aHain3a. TOYHOCTh M pas3peniaroiias CHOCOOHOCTh PaJAMOIOTHYECKUX
u3MepeHnil. HeNTpoHHO-aKTUBAaLlMOHHBIN aHAIU3.

OuznyecKkue 1 MEXaHMUECKHUEe UCTIBITaHUs (Ha MpUMepe UCTBbITAaHUI B CTPOUTENLCTBE). MeToIbl
Ne(EeKTOCKOIMU MaTepHaoB.

buonornueckne Mmetoapl KOHTpouIst. OnpeaeneHne TOKCHYHOCTH BOJBI.

MeTtonpl TepMuuecKoro aHainusa. BozmoxxHocTM M nmpuMmeHeHue. OnpeneseHue Inoka3aTesen
M10>KapOB3PBIBOONIACHOCTH MATEPUAJIOB.
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IIpumep 3K3aMeHAMOHHOTO OMJIeTa

OI'bBOY BO «KybaHCKHi TOCY1apCTBEHHBI YHHBEPCUTETY
Kadenpa ananutunaeckoit Xumuu
Juctunimza «MeTobl U CpelICTBa U3MEPEHHUM U KOHTPOJISI»
Hanpasnenue noarorosku 27.03.01 «CranmapTusanus 1 METPOJIOT U

Buier Nel

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

3aB. kadenpoit aHaTUTHYECKOI
XUMHH, J-p XUM. HayK, podeccop 3.A. Temepnaiues

Kpurepuu BricTaBJIeHHS OIIEHOK HA DK3aMeHe:

OLIEHKA «OTJMYHO»: TIIyOOKHE WCUSPIBIBAIOIIME 3HAHUS BCErO MPOTrPAMMHOTO
Marepuaia, JIOTHYeCKH IOCIIe0BaTeIbHbIC, TIOJTHbBIC, MPABIIbHBIE U KOHKPETHBIE OTBETHI Ha
BOIIPOCHI 9K3aMEHAIMOHHOTO OWJIeTa ¥ JONOJHUTEIbHBIE BOIPOCH]; HCIOJNb30BaHUE B
HEOOXOAMMOW Mepe B  OTBETaxX TEPMHHOJOTMHM  JUCHUUIUIMHBI, IPEJCTAaBICHHONH B
PEKOMEHAYEMBIX YUeOHBIX TOCOOUSX U JIOTIOTHUTENILHON JINTEPATYPE;

OLIECHKA «XOPOILIO»: TBEPJAbIE M JIOCTATOYHO TIOJHbIE 3HAHUS BCErO MPOTrPAMMHOIO
Marepuaia, mocjae0BaTelbHbIe, IPaBUIbHBIC, KOHKPETHBIE OTBETHI HA TIOCTABICHHBIE BOIPOCHI
npy CBOOOTHOM pearnpoBaHUM HA 3aMEYaHUs 110 OTACITHHBIM BOIIPOCAM;

OLICHKAa «YydOBJICTBOPUTEJBHO»: 3HAaHWE M I[IOHMMaHHE OCHOBHBIX BOIIPOCOB
pPOrpaMMbl, HaJlMYMe HECYIIECTBEHHbIX owMOOK (He Oonee 50%) mpu HecmocoOHOCTH HX
CaMOCTOSITENIbHOW KOPPEKTHUPOBKH;

OLICHKA «HEeYJIOBJIETBOPUTEJIbHO»: HENOHMMAaHHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble CyIIeCTBEHHBIE OIIMOKH B OTBETE, HEYBEpEHHBbIE M HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI K3aMEHATOpa.

Kpurtepuu oneHku npu caaye 3ayera:

OLICHKA «3a4YTEeHO»: CTYACHT BJaJeeT TEOPETHMYECKHMMM 3HAHUSAMHU IO BCEM pasJiesiaM
JVCIIATUTAHBL, 00J1alaeT MPAKTUYECKUMHU HaBBIKAMHU TPOBEIEHUS DKCIIEPUMEHTOB, BO3MOXKHO,
JIONyCKAaeT HE3HAUUTENIbHbIE OIIMOKH; CTYJIEHT YMEeT IMPaBHJIbHO OOBSACHATH HPUUYHHBI
NPOIIECCOB U SIBJICHUH, HIUTIOCTPHUPYS OTBET MPUMEPAMH.

OLICHKA «He 3a4YTEeHO»: MaTepual He YCBOEH BOBCE HJIM YCBOEH YaCTUYHO, CTYAEHT
3aTPyIHSETCS TPHUBECTH TPUMEPHI MO paszesiaM TUCIHIUIMHBI, MOKA3bIBa€T OTPaHHYCHHBIN
00beM 3HAaHUM NPOrpaMMHOrO0 MaTepualla, HE IOKa3bIBAeT HABBIKOB OJKCIIEPHUMEHTAIbHOU
paboTHI.

OueHouHble cpencTBa Uil MHBAJIUAOB U JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIWBHUIYAITBHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— Npu HEOOXOJUMOCTH HMHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBbS IPENOCTABIAETCS JOMOJHUTEIBHOE BPEMsI 111 TOATOTOBKH OTBETA HA K3aMEHE;

— P MPOBEJICHUU MPOLIEYPhl OLIEHUBAHUS PE3YyIbTAaTOB 00YUYEHUS MHBAIHUJIOB U JIULL C
OTPaHWYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS NPEIyCMATPUBAECTCS MCIIOIb30BAHUE TEXHUUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;
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— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U WMHBAJIUAOB TPOILEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 10 JAUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI pe3yJbTaTOB OOYYCHUs WHBAIUAOB M JIMII C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopMmanuu B (opMax, aJdaNTUPOBAHHBIX K OTPAHMUYCHHSM WX 3J0POBbS U BOCIPHSITHS
nHpopmanuu:

JUist 1 C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIU1 C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOII M JONMOJHHMTEJbLHOH Yy4eOHOIl JHMTepaTypbl, HEOOXOAMMON
JJIs1 OCBOCHMS IV CHUILIUHBI (MOIYJIA)
5.1. OcHoBHas JuTEepaTypa
1 OcHOBBI aHaIMTHYECKOHM XMMHUU: y4eOHUK Ul CTyJIEHTOB By30B B 2-x Tomax/[lox pen.
3omotoBa FO.A. M.: Akanemus. 2010
2bap6anar, F0.A. OCHOBBI aHAINTUYECKON XUMUU: MIPAKTUYECKOE PYKOBOJACTBO [DIEKTPOHHBIN
pecypce] : pyxkoBoacteo / FO.A. bap6anar, A.B. 'apmam, O.B. Monoraposa, E.A. Ocunoga ; nox
pen. 3omoroBa lO.A., IllexosBuosoii T.H., Ockonka K.B.. — OunekrtpoH. maH. — Mocksa:
WznatensctBo  "Jlabopatopuss 3Hanmi", 2017. — 465 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/97410

5.2. JlonoiHUTeIbHAS JIUTEpaTypa
1 Ananutndeckas xumus. [IpoGaemsr u moaxoas! B 2-X T., mof. pen. Kensnepa P., Mepme XK.-
M., Otto M., Buamep I'.'M., niep. c anr., M.: Mup ACT, 2004
2 BacunbeB B.I1. AnanuTnueckass XMMHUs: COOPHHUK BOIIPOCOB, YIPaKHEHHH M 3a/au: ydeOHOe
nocobue ans cryaeHToB By30B / B. Il. Bacunnwes, JI. A. Kouepruna, T. JI. Oprosa - 4-e u3n.,
ctep. - M.: JIpoda, 2006.
3 Bepmmnun, B.M. Ananutuueckas Xumus [DJEKTpOHHBIH pecypc] : yuebnuk / B.A.
Bepmmnun, N.B. Bnacosa, U.A. Hukudoposa. — Dnekrpon. nan. — Caunkr-IletepOypr: Jlans,
2017. — 428 c. — Pexxum goctyma: https://e.lanbook.com/book/97670 .

Jlj1 0cBOEHMS AUCUMILTMHBI HHBAJIMAMH U JTUI[AMH C OTPaHUYE€HHBIMH BO3MOKHOCTSIMU
3/I0pOBbsI UMEIOTCS U3JJaHUs B OJCKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«JTaab» u «fOpaiiry.

5.3. Ilepuoauyeckue u3aanusi
KypHan aHanuTHUECKON XUMUN
3aBojckas jabopatopus. JlnarHocTrka MaTepHUaioB.
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6. Ilepeyenr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTepHeT», B TOM YHCJIEe COBpPeMeHHbIe mNpodeccHOHATbHBIE 0a3bl JAHHBIX H
HH(POPMANMOHHDbIE CNPABOYHBbIE CHCTEMbI, HEOOXOAMMbIE IJsi OCBOEHHS THCHHUIJIHHBI
(Mmomyuis)

-DeiepalibHOE  areHTCTBO 10 TEXHUYECKOMY PETYIMPOBAHHIO W METPOJIOTHH, CaMT
WWW.Qost.ru; 6a3a HOpMaTUBHBIX JOKYMEHTOB;

-CaiiT DerepalIbHOTO areHTCTBA MO0 TEXHUYECKOMY PETryJIMPOBAHUIO M METPOJIOTUU
http://protect.gost.ru;

-MOUCKOBAs TIaTdopma, 00beIuHsIoNas pedepaTuBHbIe 0a3bl JAHHBIX MyOJUKAIUN B
HAYYHBIX )KypHaJIax u natreHtos http://www.webofscience.com;

-oubanorpadpuueckas u peeparuBHas 0a3a JaHHBIX https://www.scopus.com;

-crpaBo4yHO-1IpaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru);

-0a3a manHbix HayuHoli anextponHsiit Oudaunorexu eLIBRARY.RU https://elibrary.ru;

-[IOpTaJl OTKPBITHIX JaHHBIX Poccuiickoit @eneparmu https://data.gov.ru;

-0a3a JaHHBIX BcepoccHICKOro HWHCTUTYTa HAyYHOM M TEXHHYECKOW HH(OpMaIuu

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

-penepanbublii  wHGOpPMAIMOHHBIH (DOHI MO OOECIEUCHHIO EIUHCTBA H3MEPEHHIA
https://fgis.gost.ru/fundmetrology/registry;

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

-uH(OpMaIMOHHAs CITPABOYHASI CHCTEMa HOPMATHBHO-TEXHHUUECKOW U MPABOBOM
uH(popmanuu Texskcnept (HaloHAIbHBIC CTAHIAPTHI, IPUPOIOOXPAaHHBIC HOPMATHBHBIC
JOKYMEHTBI) WWW.cntd.ru;

-enepalibHas Tocy1apcTBEHHAs HHPOpMaIoHHas cructeMa «HanmnoHanpHas
3NIeKTpOoHHast 6nbanoTeka» https://H30.pd.

7 MeToanyeckue yKa3aHusi 1 MATEPUAJIbI 110 BUIAM 3aHATHI
MeTtoanyecKkue peKOMeHIAUHH CTYAeHTaM M0 OPraHU3aIUU H3YyYeHHU s TUCHHIITUHBI
" MeToabl M cpe/iIcTBA H3MePEeHUii U KOHTpoJs '

YcnemHoe OCBOGHHME AMCHUIUIMHBI TPEArojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTYyJICHTa MyTeM TUTAHOMEPHOM, TTOBCEHEBHOM pabOTHI.

OO0umue pekomenxanun

N3yuenne AUCIUTIIMHBI CIeAyeT HaYMHATh C MpopaboTKu pabouell mporpaMmbl, 0co00e
BHUMaHUe, YAeIsis HesIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKITHH

[TpocMOTpUTE KOHCHEKT Cpa3y MOCIe 3aHATHNA, OTMEThTE MaTepHal KOHCIIEKTA JICKIIHH,
KOTOpBI BBI3BIBACT 3aTPYOHEHHs] Ui TOHMMaHusA. llombITaliTech HAaWTH OTBETHI Ha
3aTPYIHHUTEIbHBIE BOIIPOCHI, MUCIIONB3Ys PEKOMEHIyeMyro JuTeparypy. Ecim camocrosTensHO
HE yAalioch pa3o0parbcs B MaTepuaie, cPopMyIupyinTe BOMPOCH U 0OPATUTECH 32 TOMOIIBIO K
IpenoaaBaTesio Ha KOHCYJIbTAlUU WIH ONMKalIen JeKIuu.

PerynspHo otBoguTe Bpemsl AJisi TOBTOPEHUS MPOMJICHHOTO MaTepuasa, MpoBepss CBOU
3HAHWS, YMEHUS U HAaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

BrinosiHeHue 1a00paTOpHBIX padoT

Ha 3ansatum monyuute y mpenogaBarensi TpaduK BBHIMOJHEHHUs J1aOOpaTOpPHBIX padoT.
O63aBequTech BCeM HEOOXOIUMBIM METOIMYECKUM 00ECTICUCHUEM.

[lepen mnocemnienneM 1a0OpaTOpUU HM3YyYUTE TEOPUIO BOMIPOCA, MPENINOIAraeMoro K
WCCJICIOBAHHIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH pabOTe W MOJITOTOBHTE
IIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPHBIH 3aHECUTE:

— Ha3BaHue paldoThI;
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— 3arOTOBKH TaOJMII ISl 3aMIOJTHEHHSI SKCIIEPUMEHTAIBHBIMHI JAHHBIMU HAOJIO1CHUIA;

— YpaBHEHHS XMMUYECKUX PEaKLIUi NpeBpalleHud, KOTOpbIe OYAyT OCYIIECTBICHBI IPH
BBITIOJTHEHUH YKCIIEPUMEHTA;

— pacyetHble (HOPMYIIBI.

OdopmiteHrEe 0TYETOB JIOJDKHO TPOBOJUTHCS TIOCIIe OKOHYAHUS PA0OTHI B J1a00OPATOPHUH.

JlJis MOATOTOBKHM K 3alIUTE OTYeTa CIEAYET MPOaHATM3UPOBATH IKCIICPHUMEHTAIbHBIC
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, MPUBOJMMBIC B METOJMUECKUX YKa3aHHUSX K BBITOJHEHHIO Ja00OpaTOPHBIX
pabor.

MeToauyeckne peKOMeHIaMHU MPeENoAaBaTe/isiM 10 MeTOAUKe NMPOBeAeHUs
OCHOBHBIX BU0B Y4eOHBIX 3aHATHH

Jlekuu

Memoouka umerus 1ekyuti

Jlexuuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJOB OOYYEHHS IO JUCIHILTUHE, KOTOpHIE
JOJKHBI PelIaTh CISAYIONINE 3a1a4u:

—U3JI0KUTh BAXKHEWIIMI Marepual NporpaMMbl Kypca, OCBEIIAIOIIUNA OCHOBHBIC
MOMEHTHI;

—pa3BUTh y CTYISHTOB MOTPEOHOCTH K CaMOCTOSITENBLHOW pabore Hax y4deOHOU u
HAyYHOU JTUTEPATypPOH.

I'maBHO# 3amaueil ka0 JEKUUU SBISETCS PACKPBITHE CYIIHOCTH TEMbI U aHAIU3 ee
TJIABHBIX TIOJIOKEHUH. PexoMeHayeTcs Ha TepBOW JIEKIIMM JIOBECTH JIO BHUMAHUS CTYICHTOB
CTPYKTYpY Kypca U €ro pas3fielbl, a B JajbHeHIIeM yKa3blBaTh HAYaJI0 KaKJ0T0 pas3jena, CyTh U
€ro 3aJ1a4u, a, 3aKOHYMB H3JI0KEHHE, TIOJBOIUTEH UTOT TI0 ATOMY pa3Jiely, YTOOBI CBSI3aTh €ro CO
CIIETYIOIIINM.

Cooeporcanue nexyuii

Conepsxanue JeKIUi ompenenseTcss padboueit mporpammoit kypca. KpaitHe sxkenarenbHo,
4TOOBI KaXK/asl JISKIMsI OXBaThIBajia M MCUEPIIbIBAIa OMPEIETICHHYIO TEMY Kypca U TpeJICTaBIsia
co00i1 JIorMuecky BIOJHE 3aKOHYEHHYIO paloTy. Jlydiie cokpaTHTh TeMy, HO HE JONYyCKaTb
IIEpephIBa €€ B TAKOM MECTE, KOTJJa OCHOBHAsI MJIes €111€ NTOJIHOCTBIO HE PacKpbITa.

JlabopaTopHble 3aHATHSA

Memoouka nposedenus 1a60pamopHuIX 3aHAMUL

enstmu mpoBeneHus 1a00paTOPHBIX PabOT SIBISIFOTCS:

—YCTaHOBJICHWE CBS3€H TEOPUU C TIPAKTUKOM B (PopMe IKCHEPUMEHTATBHOTO
MOJITBEPIKICHUS TIOJIOKEHUH TEOPHH;

—o0yJeHue CTYICHTOB YMECHHIO aHAJTU3UPOBATh MOJTyYEHHBIC PE3YJIbTATHI,

—KOHTPOJIb CAMOCTOSITEIIEHOW PabOTHI CTYJCHTOB 10 OCBOCHHUIO KypCa;

—o0yJeHue HaBbIKaM MPO(PEeCCHOHATBHON JAeITeTLHOCTH

[enn maGopaTopHOTO MPaKTHKyMa JOCTHTAOTCS HAWIYydIIMM 00pa3oM B TOM Ciydae,
€CJIM  BBITIONHEHUIO JKCIEPUMEHTa MPEIIIeCTBYeT OINpeAeNeHHas  MOArOTOBUTENbHAsS
BHeayauTopHas pabota. [loaTromy mpemnogaBarens 00s3aH JTOBECTH 10 BCEX CTYACHTOB Tpaduk
BBITIOJTHEHHS TaOOPAaTOPHBIX PadOT ¢ TeM, 4TOObl OHM MOTJIU 3aHUMAThCS IEJICHANIPABICHHOMN
JOMAaITHEN MOATOTOBKOM.

[lepen HauyasoM OYEpPEAHOTO 3aHATHS MPEMOAABATENh JOJKCH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJEHTOB K BBINOJIHEHHUIO JTAOOpaTopHOM paboOThl MIyTeM KOPOTKOTO
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coOeceIOBaHUsI U TIPOBEPKH HAJIMYHUS y CTYACHTOB 3arOTOBIICHHBIX MPOTOKOJIOB NMPOBEIACHUS
paboTHI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPoLecca o JMCHUIInHe (MO1YJII0)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOT UM

KommbrorepHas 06paboTka SKCIIepUMEHTAIbHBIX JaHHBIX.

8.2 IlepeyeHp HEOOXOAMMOT0 JIMLIEH3MOHHOIO MIPOTPAMMHOI0 00ecrnedeHust
Microsoft Office Excel.
JIM1eH3MOHHBIE KOMITBIOTEpHBIE MPOTrpamMMbl OOpaOOTKM JaHHBIX MPOTrPaMMHO-aNIapaTHBIX
KOMILJIEKCOB TTPUOOPOB: ra3oBbiii xpomarorpad «Kpuctamn-2000M», rTa30BbIi XpomMarorpad
GC 2010 “Shimadzu”, xunkoctHbiii xpomarorpad LC 2010 “Shimadzu”, razoBblii xpomarto-

macc-crekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap. (03HaKOMHTEIBHO)

9. MarepuajJbHO-TeXHHYECKASI

0aza, HeoOxoaumMmasi JJsi  OCYLIECTBJICHUS

06pa3OBaTean0r0 nmpouecca nmo 1MCHUMIlJINHE (MOJIy.TIlO)

No Buz pabot MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI
(MOIlyJNisl) ¥ OCHAIICHHOCTh
1. Jlexmmonnsie 3ansatust | Jlekuuonnas aynuropus 425C, 422C, 416C
2. JlabopaTopHbIe JlabopaTtopuu 252C, 242C, YKOMILJIEKTOBaHHAs
3aHATUSA CHeluaIn3upoBaHHOM MeOebIo U AHAJIUTUYECKUM
000opyIOBaHUEM: CIIEKTPOMETpP MHGPAKPACHBIH, CIIEKTPOMETP
LEKI, xpomarorpad, pH-merpsl -2mrT., (OTOKOIOPUMETPHI-
2mr., KOHJTYKTOMETD, pedpaxkTometp, neHTpudyra,
XOJIONWIbHASL ~ KaMmepa, BEChbl  AHAJIMTUYECKUE,  BECHI
na0opaTopHbIe
3. Kypcosoe He npenycmotpeno
MPOEKTHUPOBAHUE
4. I'pynmoBsie Aynutopus 242C, 252C
(MHAMBUAYATbHBIC)
KOHCYJIbTAIIUU
5. Texymmit  koHTpOusb, | Aynutopus 242C, 252C
MPOMEKYTOUHAS
aTTecTalus
6. CamocTosiTenbHas CamocrosiTenbHasi paboTa CTYJIEHTOB OCYIIECTBISETCS
pabora B YMTaJIbHBIX 3aax omonuoreku KyOI'Y, 3ane pedepaTuBHBIX
KypHaJIOB, BbluucauTenbHOM I1eHTpe KyOI'Y, Wurepner-
IIEHTPE, a TaKXKe APYTHuX ayAuTOpHUsAX (PakylIbTeTa XUMHUH W
BBICOKHUX TE€XHOJIOTMM C BO3MOXHOCTBIO MOJKIIOYEHUSI K CETU
«UHTepHeT» U oOecredeHHeM JOCTylna B DJICKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHH3aIIH.
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