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eaun u 3a1a4n 0CBOEHHSI TUCHUILIHHBI

1.1 ean aucuMnIMHbI

[enpto um3yuenuss kypca “MeToabl W CPEACTBA HM3MEPEHHH M KOHTPOJA~ SABJISETCA
dbopMupOBaHUE Yy CTYJIEHTOB COBPEMEHHBIX IMPEJICTaBICHUI O METOJaX UCHBITAHUN MPOIYKIIHH,
BEIIECTB U MaTEPUAJIOB JIJISl OLIEHKU COOTBETCTBUS YCTAaHOBJICHHBIM TPEOOBAHUSIM.

1.2. 3agayn TUCHHUILIHHBI
- (opMHUpPOBAHUE Y CTYJICHTOB CUCTEMHOTO MPEJICTABICHUS O CPEJICTBAX U3MEPECHHUI M KOHTPOJIS 1
0 METOJIOJIOTHH MX HUCIIOIh30BaHUsI B 00ECIICUYCHUU KauecTBa MPOAYKIIHH;
- U3y4Y€HHE M OCBOEHHE Ha IMPAKTUKE COBPEMEHHOIO IapKa HU3MEPHUTENbHBIX MPUOOPOB H
KOHTPOJIBHOT'O 000py/I0BaHUS.

1.3 Mecto aucuuniaunnsl (MoayJs) B ctpykrype OOII BO
Juctunnuna «MeTobl ¥ CpelicTBa U3MEPEHUN M KOHTPOJISH OTHOCUTCS K 6a30BOM yacTH

yqe6Hor0 I1J1aHa. I[JI?I €€ U3YyUCHUA CTYACHT NOJIKCH 3HATH (I)I/ISI/I‘ICCKI/IG BCJIIMYMUHBI 1 CAMHHUIBI UX
HU3MCPCHHs, OCHOBBI MaTeMaTU4eCKOMn CTaTUCTUKH, YMCTb AaHAJIM3UPOBATH MATCMATUYCCKUC
3aBUCUMOCTH, IIOJBb30BAaTbLCA KOMIIBIOTCPHBIMHU IIporpaMmMaMu IJI1 pacd€ToB H O6pa6OTKI/I
OKCIICPUMCHTAJIBbHBIX AAHHBIX. I[I/ICI_II/IHJ'II/IHEI JIOTUYECKU CBsi3aHa ¢ JUCHUIIIMHAMU «Dusmueckue
OCHOBBI I/I3MepeHI/Iﬁ 1 3TaJIOHBI», «OCHOBBl aHaNMM3a MW AHAIMTHYECKOrO KOHTPOJISA»,
«AHamuTHYECKAs XUMUS.

1.4 IlepedyeHb MJIAHMPYEMBIX pPe3yJabTATOB O0y4YeHHs] MO NUCHHUILVIMHE (MOYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOI IPOrpaMMBbl
B mpouecce uyuenus AMCUUIIMHBL “MeTobl U CpeAcTBa U3MEPEHUN U KOHTPOJIA Yy

CTYAEHTOB (hOpMUPYIOTCS cienyrouue MpodhecCHoHalIbHbIe KOMIIETEHIINN:

- CIIOCOOHOCTH K cCaMOOpraHu3aliu u camoodpasopanmto (OK-7);

- CIOCOOHOCTh y4YacCTBOBaTh B MPAKTUYECKOM OCBOCHHU CHCTEM MEHE)KMEHTa KadecTsa,
pexsiaMaliMoHHON paboTe, MOATrOTOBKE IUIAHOB BHEJIPEHUsS HOBOM KOHTPOJIBHO-U3MEPUTEILHON
TEXHHUKH, COCTaBJICHUH 3asBOK Ha npoBesaeHue ceprudukarmu (I1K-13).

Ne | Unpexc | Conepxanue B pe3ynbrarte u3ydyenus: yaeOHONU AMCHUTUIMHBL
KOMIIe- | KoMIle- oOyJaronuecs: JT0JKHBI
TEHIMU | TeHIMH (W  eé 3HATh yMeTh BJa/eTh
YacTH)
CIOCOOHOCTH K METO/IbI IPUMEHSTh HaBpikamu
caMOOpraHM3aIiH 1 | CAMO0OPa3oBaHUs MOJTy4YEHHBIE HCIIOJIb30BAHUS
camooGpasosanmio | ¥ CaMOOPraHu3alluy, | SHaHKA B | TEOPETHYECKUX
peanuzyemsbie B | mpoliecce 3HaHUH npu
OK-7 mporecce § oOydeHus, pelieHun
CaMOCTOSITENIbHON BBINOJIHEHUS PaKTUYECKUX
paboThI TEOPETUYECKUX U | 3a/1a4 o
IPAaKTUYECKUX IIPOBE/ICHUIO
3a/laHUH, U3MEPEHUM U
IIPOMEKYTOUHOIO | UCIBITAHUH




KOHTPOJIA

[1K-13 | cnoco6HOCTH NudopmannonHoe
y4acCTBOBATh B| H METOAMYECKOE
NPaKTUIECKOM obecrieyeHne
OCBOCHHH CHCTEM | U3MEPEHUI u
MEHEDKMEHTa KOHTPOJIS,
Ka4yecTBa, MPHUHIUIBL  PabOTHI
pEKJIaMallMOH-HOW | WCIBITATEIbHOTO
pabore, o0opyoBaHUs u
HOJTrOTOBKE CpEeACTB U3MEPEHUI
IUTAHOB BHEPEHUS
HOBOU
KOHTPOJIbHO-

U3MEPUTEIBHON
TEXHUKH,
COCTaBJICHUH
3asBOK Ha
IpOBE/ICHUE
cepTudUKaIIu

MPaBUILHO
AKCILTYyaTUPOBAThH
CpeacTBa
M3MEpPEHUI u
KOHTPOJI,
aHaAJIM3UPOBATh
WX BO3MOXHOCTH
JUTSE OLICHKHU
MPUTOJTHOCTH JJIS
UCIIOJIb30BAaHUS B
MPaKTUKE OIICHKU
COOTBETCTBUSI U
YIIYUIICHUS
KauecTBa

Haspikamu
MIPOBEICHUS
HUCITBITAaHUH C
LIEJIBI0  OLIEHKU
COOTBETCTBUS
00BEKTOB
YCTaHOBJICHHBIM
TpeOOBAHUAM

2. CTpyKTYypa U cojiep:KaHHe U CHUTLIHHbI

2.1 Pacnipenesienre TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT

OO6mmas Tpyno€MKOCTh JUCIUILTAHBI COCTaBIsAET 7 3ad. ef. (252 yaca), ux pacmnpeseneHue

1o BUJaM paboT mpecrapiieHo B Tabnuie (st cryaeHToB ODO).

Bun yuebHoi paboTbl Bcero
4acoB 4 5

KonrakTHas pabora, B TOM YHcCIe: 170,7 58,2 1145
AyauTOpHBIE 3aHATHS (BCEro): 162 54 108
3aHATUA JEKIIMOHHOIO TUIIA 54 18 36
JlaGopaTopHbIe 3aHATHS 108 36 72
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPBI,
IPAKTUYECKUE 3aHATHS) i
WNnas koHTakTHasA padora:
KonTtpoins camocrositensHoit pabotsl (KCP) 8 2 6
ITpomesxyrounas arrecranus (MKP) 0,7 0,2 0,5
CamocrosiTesibHass padoTa, B TOM YHCJIe: 81,3 15,8 65,5
Kypcogas pabora - - -
ITpopaboTka yuebHOro (TeOpeTUYeCcKoro) MaTepuana 15,8 5,8 10,0
BblnonHer[e MHIMBHAYATLHBIX 3a/aHui (moaroToBKa 15,0 5.0 100
COOOIICHUH, Tpe3eHTalnil)
Pedepar - - -
[TonroToBKa K TEKynieMy KOHTPOJIIO 14,8 5,0 9,8
KouTtpoJs:
IToaroroBka K ’K3amMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh yac. 252 72 180

& TOM e 170,7 56,2 114,5

KOHTaKTHasi pabora

3a4. eJ 3 2 5




2.2. CTpyKTYypa IMCHUNIMHBI
Pacnipenenenne BumoB y4eOHOI pabOTHl M UX TPYAOEMKOCTH IO pasjeiaM JUCIHUIUIMHBL Pa3merns
JTUCITUTIIMHBL, n3y4daeMeble B 4, 5 cemecTtpax (misa cryaeHToB ODO)

OcHoBHBIE pa3/iesbl TUCHUIINHBI:

Cemectp 4
KosmmuectBo wacos
Ne
AynutopHas CamocTosTens
paz- HaunmenoBanue pasneinoB
ena Bcero pabota Hasi paboTa
8 1 7P
1 2 3 4 5 6
1 Craructudeckast 00paboTka 6 5 4
IKCIEPUMEHTAIBHBIX JAHHBIX
2 | [lonroroBka mpoObI K aHATH3Y 4 2 2
Knaccugukaius crieKTpaibHbIX
3 | meronoB aHanmm3a. MeTo bl 30 6 20 4
MOJICKYJISIPHOM CIIEKTPOCKOIINH.
4 MeTo/1bI aTOMHON CIIEKTPOCKOITUU 29,8 8 16 5,8
Hroro: 69,8 18 36 15,8
5 | KCP 2
6 | UKP 0,2
7 Bceezo: 72 18 36 15,8
Cemectp 5
KonnuecTBo yacos
No
AynuropHas CamocTosrenb
pas- HaumenoBanue pazaenon
o Bcero paboTta Hasi paboTa
8 i 7P
1 2 3 4 5 6
DIEKTPOXUMHUIECKHUE METO/IbI
1 aHaIn3a. 26 6 16 4
[ToTeHIMOMETPUYECKUE METOIBI
5 Bonberamnepomerpuueckue 26 6 16 4
METO/IBI
3 Konnykromerpus 13 2 8 3
4 Kynonomerpus 13 2 8 3
5 Pammomorndeckne METOIBI 13 5 8 3
KOHTPOJIS
6 MeTo el XpoMaTorpadum 25 6 16 3
7 duznyeckue 1 MEXaHHUECKUe 9 6 3
VCTIBITAHUS
8 buonorudeckne MeTO b1 5 5 3
KOHTPOJIS
9 [ToxapoB3pBIBOONIACHOCTH 7.8 4 3.8
MaTEepUajoB
HUmoeo: 137,8 36 72 29,8
KCP 6
UKP 0,5
Or3amen 35,7
Bceeo: 180 36 72 29,8




2.3 Conep:xaHue pa3iesioB U CHUILTHHBI
2.3.1 3ausaTHA JeKINOHHOI0 THIIA

Ne HaunmenoBanue dopma TeKyIero
paszznen Copepxanue pasgena
a pasznena KOHTPOJIS
1 2 3 4
1 Craructuueckass | OCHOBHbBIC IOHSTHUSL U TEPMHUHBI, MHOTO0Opa3ue YcrHbIi onpoc
obpaboTka MU3MEpUTENBbHBIX 3a1a4. [TonsaTue o meronuke
IKCIEpUMEHTAIbHBI | u3MepeHuil. Knaccuukaus usmepenuii o
X JIaHHBIX BHJaM U3MEPEHUMN, BUJIbI UCIIBITAHUI.
Mertposornueckasi OLeHKa pe3yJbTaToB
n3Mepenuil. [IpaBuinbHOCTB, BOCIIPOU3BOIUMOCTD
pe3ynbpraToB. [lorpemnocTy usmepeHui, BUbl,
CTpYKTypa. AHanmuTH4ecKkuil cursai. OCHOBHbIE
IIPUEMBI IIEpEX0/ia OT BEIUYUHBI
AQHAIUTUYECKOI0 CUTHAJIa K KOHLIEHTPALIHH.
2 [ToaroroBka mpoObl | MeTop! pa3aesieHus 1 KOHIICHTPUPOBAHUS: VYeTHBII onpoc
K aHaJIu3y 3JIEKTPOXUMUYECKHE, COPOLIMOHHBIE,
SKCTpakiuoHubie. [Ipo6ooTOop ra3oB u
KHUJKOCTEH. MeTobl pa3siosKeHUs POObI:
030JICHUE, CIIEKAaHUE, TEPMOJIU3.
3 CrnektpanbHble Knaccugukaius crekTpaabHbIX METOOB. VYcTHBIN onpoc
METO/Ibl aHAIM3a. | XapaKTePUCTUKU CHEKTPAIbHBIX IPUOOPOB: Peiitunrosas
MeTtobl nrym, apeid, paspemiaronas ciocoOHOCTb, KOHTpPOJIbHAs
MOJIEKYJISIPHOM mucnepcusi. CriekTpooToMeTpsl,
CIEKTPOCKOIHUH. MOHOXpOMAaTOpbl, MoJeKyspHast
abcopOrmoHHas crieKTpockonus. 3akoH byrepa-
JlamGepra-bepa. [Ipsimas cnekTpooTomeTpus u
CHEKTPO-(POTOMETPUYECKOE TUTPOBAHHUE.
KonebarenbHast CIEKTPOCKOMHSL.
Pedpaxromerpus. JTroMuHECTIEHTHBIH
CIIEKTPAJIbHBIN aHaau3. Buabl IFOMMHECLIEHIINN.
3akoH Crokca-JIommens. Tymenue
JroMHUHEcCHeHIIMU. CXeMbl TPUOOPOB ISt
JIOMMHECIIEHTHOr 0 aHayn3a. KauecTBEeHHBIN 1
KOJIMYECTBEHHBIN aHau3. [Ipumenenne Meroa.
4 Meroapl aToMHOW | ATOMHO-a0COpOITMOHHAS CIIEKTPOMETPHS. VYcTHbIi onpoc

CIICKTPOCKOIINHU

HcTounnku Bo30YXeHHUS. ATOMU3ATOPBHI.
OmmOku ananu3a. [Ipumenenune meroaa.
OMHCCUOHHBIN CIEKTPAIBHBIN aHAIN3.
Hctounuku Bo30yxaenus. CymHocTh
KadecTBEHHOro aHanu3a. Pacimdposka
crekTpoB. KonndecTBeHHBIN aHAIIN3.
IIpuMeHeHne MeToza.

PeHTreHocnekTpaibHble METO/IbI AHATIN3A.
PentrenoBckue criekTpsl. PeHTreHo-
AMHUCCHOHHBIN aHainu3. OCHOBHBIE y3JIbl
PEHTI€HOCIEKTPAJIbHBIX TPHOOpPOB. PeHTreHo-
dyopecueHTHbIN aHanu3. KauecTBeHHBIH 1

Pelitunronas
KOHTPOJIbHAs




KOJWYECTBCHHBIN aHAIN3. HpI/IMeHCHI/Ie MCTOAA.

DNEeKTPOXUMHU-
YeCKHE METOIbI
aHanusa.
ITorenmomert-
pUYECKHE METO/IbI

DIIEKTPOXUMHUYECKHE METO/Ibl aHAIH3A.
Bo3HukHOBeHHE OTEHIIMANA. Y CIIOBUS
M3MEPEHUS aHAIUTUYECKOTO CUTHAJIA.
[ToTeHIMOMETpUYECKUI METO aHaJIN3a,
YCJIOBHS BBITIOJIHEHUSI TOTEHIIMOMETPUUECKUX
n3MepeHui, Mmetoabl usmepenus I/C
rajbBaHU4YECKOro 3emenTa. [Ipsmas
norenuuometpus. Jud@y3uoHHsIi moTeHnua.
[ToTeHmomMeTpruecKoe TUTPOBAHUE.
Knaccudukanus 35ekTpo1oB B
MOTEHIIUOMETPUH. DIEKTPOIbI U3MEPUTEIbHBIC U
AIIEKTPOABI cpaBHEHUS. M OH-CeNeKTUBHBIC
AJIEKTPO/IbI, X YCTPONCTBO, MPUHIIUITBI PAOOTHI
U IPUMEHEHHUE, CETIeKTUBHOCTh. CTEKIISTHHBIN
AIIEKTPO/I.

YceTHBII onpoc
PeliTnnronsas
KOHTpPOJIbHAS

BonbsTamnepo-
METPUYECKHUE
METO/IbI

BonbraMnepoMeTpuuecKkuii METOI aHaJIN3a.
Kpusas rok-norenunain. [lonspuszanus
NeKTpooB. [IpsiMas BosbTaMIepoMeTpHs.
[Tonsporpadus. AMmepomeTpudeckoe
tutpoBanue. [Ipumenenue Merona.
HHBepcrOHHas BOJIbTaMIIEPOMETPHUSL.
BrinonHeHne BOoabTaMIIEpOMETPUIECKUX
U3MEPEHUM.

Konaykromerpus

Kynonomerpus

Konaykromerpuueckuit ananus. zmepenue
DNEeKTPONPOBOJHOCTH pacTBOPoB. Cxema
YCTaHOBKH JUIsl U3MEPEHUS MIEKTPUUECKOU
npoBoauMocTH. [IpsiMasi KOHAYKTOMETpUS,
KOHIAYKTOMETPUYECKOE TUTPOBaHUE. Buabl
kpuBbIX. [lonBrmxHOCTE MOHOB. KyloHoMeTpust
IIPY ITIOCTOSSHHOM TOKE U IOTEHIHAIIE,
KYJIOHOMETPHUYECKOE TUTPOBAHUE.
OnexTporpaBUMeTpysl. BHYTpeHHHH JIEKTPOIIN3.

YcTHbI onpoc
Peittunrosas
KOHTpPOJIbHAS

YeTHBIN onpoc
Pelitunronsas
KOHTPOJIbHAs

Pannomnornuec-kue
METObl KOHTPOJIS

N3mepenne paaualioOHHbBIX CBOKCTB
MaTtepuanoB. OCHOBHbBIE BUbl HOHU3UPYIOIIETO
W3JIy4eHMs. PaarioakTUBHBIE N30TOIIBI.
JleTexTopsl, METOABI KOJTMYECTBEHHOTO aHAJIN3a.
TouHOCTh U pa3perniaronias crocoOOHOCTh
PaauoIOTHYECKUX U3MepeHuil. HemtponHo-
aKTUBAIlMOHHBIA aHAJIH3.

VYeTHbII onpoc

10

Metonasbl
xpomaTorpaduu

Xpomarorpadus. Knaccuduxarms MmeTomos.
TeopeTrueckue OCHOBBI XpoMaTorpaguu.
OcHOBHBIE OJIOKH Ta30BBIX U )KUJIKOCTHBIX
xpomarorpados. XpomaTorpadhuuecKkuii MuK,
napameTpbl yepKuBaHus. [[eTeKTopsbl.
CaoiicTBa HeMOABMKHBIX (a3. ["azoBas,
JKUJKOCTHAsI, TOHKOCJIOWHAs, HOHOOOMEHHAs U
Jpyrue Buabsl Xxpomarorpaduu. Kauec-TBeHHBIN 1
KOJMYECTBEHHBIN aHan3. ONTUMU3ALMS
YCJIOBHI aHaJIM3a B Ta30BOM XpomaTo-rpaduu u

YeTHBIN onpoc
PelTuaronsas
KOHTPOJIbHAs




B BOXXX. Xpomaro-Macc-cieKTpoMeTpus.

11 dusnyeckue u duznyueckre 1 MEXaHUYECKHE UCTIbITaHus (Ha YcrHbli onpoc
MEXaHUYECKUE IpUMepe UCTIBITAHUI B CTPOUTEIHCTBE):
WCIIBITAaHUS JTUHAMHUYECKHUE U CTATUUECKHE, YIbTPa3BYKOBHIE.
MeTto1b1 1eEeKTOCKONNH MaTEPUAJIOB.
12 buonornueckue buosiornueckue MeToapl KOHTPOJIS. YcrHbIi onpoc
METOJIbl KOHTPOJISL | MuKpoOHOIOruyecKuit KOHTPOIb. MeToabl
OonorecTupoBaHus. TecT-MeTO/IbI.
13 [ToxapoB3pbIBO- Mertobl TEpMUYECKOTO aHau3a. Bo3aMoxHOCTH VYcrHblii onpoc
OMacHOCTb u npuMeHenue. OnpeneneHue nokasarenei
MaTepHuaoB [10>KapOB3PbIBOONIACHOCTH MATEPUAJIOB:

TEMIICPATYPhI TICHHW A, BOCINIAMCHCHNA,
BCIIBIIIKH.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
(Y4eOHBIM IJIAHOM HE TPETyCMOTPEHBI)
2.3.3 JlaGopaTopHble 3aHATHS

No HaumenoBanue nabopatopHbix paboT dopma TeKymiero
KOHTPOJISI
1. |®oromerpuueckoe onpeaencHue xenesa (111) ¢ cynmppocamumnmioBoit
KHCJIOTOM.
2. |DoTOMETpPHUECKOE ONPEICTICHNE METU B PACTBOPE B BUJIC aMMHAaKaTa
3. |Ompenenenue Mapraiia MetozoM auddepeHnnansHoi poTromeTpun
4. |CnektpodoTomerpudeckoe onpeaencuue xenesa (1) ¢
OPTO(EHAHTPOITMHOM 3amura
5. |Ompenenenue He(hTENPOIYKTOB B MPUPOAHBIX BoJax Metoaom MK- 1abOPaTOPHBIX
CHEKTPOCKOIINHU pabot
6. |Ompenenenue HUKENS ¢ AMMETHITIIMOKCUMOM B IPUCYTCTBUU
OKHUCIIUTENEH
7. |CnextpodoToMeTpuueckoe onpeaeaeHne KogernHa B pacCTBOPUMOM
Ko(e
8. |Onpenenenne momubaeHa (IV) B pactBopax cnoco60M TaHT€HCOB
9. |PedpakTomerpruyeckuii aHaJIN3 paCTBOPOB TIIUIIEPHHA
10. |DOmuccuonHas cnektpockomnus. [ImamenHo-poTomeTpudeckoe
oIpeJieJIeHUe METaJIIOB
11. |OnpeneneHne HUTPATOB METOIOM IMIPSIMOM TIOTCHIIMOMETPHH C
HUTPAT-CEIEKTUBHBIM JIEKTPOJAOM
12. |Onpenenenue xene3a METOJJOM NOTEHIIMOMETPHUUECKOTO TUTPOBAHUS 3amura
13 |Kymonomerpuueckoe TuTpoBanue. OnpeeieHue MaibIX KOJINIeCTB n1abopaTOPHBIX
COJISTHOM KHMCJIOTBI. pabor
14 |OnpeneneHre KOHIIEHTPAIMH IEIOYN KOHAYKTOMETPUYECKIM
TUTPOBaHUEM
15 |Omnpenenenune Meau METOJJOM aMIIEPOMETPUUYECKOTO TUTPOBAHMS
16 |OnpexneneHre MUKPOKOJIUYECTB KaJIMHUsI METOJIOM UHBEPCUOHHOM
BOJIbTAMIIEPOMETPHUH
17 |Metonbl xpomatorpaduu. Knaccudukanus. AnmapaTypHoe 3ammTa
oopmienue n1a00paTOPHBIX




KauecTBeHHBII aHATN3 CMECH aMHHOKHCIIOT METOI0OM TOHKOCJTIOHHOM pabor
Xxpomarorpaduun

AHanu3 cMecH OpraHn4ecKuX BEIIECTB METOJIOM ra30BOM
xpomarorpaduun

Jlnst Bcex JnabopaTOpHBIX pabOT pa3paboTaHbl M HMMEIOTCS METOJUYECKHE yKas3aHus,
YTBEPIKJCHHbIEC Ha 3aceJaHNH Kaeapbl aHATUTHYECKONW XUMUH.

2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX padoT

KypcoBbie paboTsl HE TPETyCMOTPEHbI

2.4 IlepeueHb Y4eOHO-METOAUYECKOr0 oOOecmevYeHHs [JI1 CAMOCTOATEJNbHOH PadoThI
00y4aroUUXCs M0 JUCHHUILUIHHE (MOTYJII0)

Ne Buner CPC [Tepedenp yqeOHO-METOAMYECKOTO OOECTICUCHHUS
JUCIUILINHEI 110 BBITOJHEHUIO CAaMOCTOSTEIbHOM
paboThl
[ToaroroBka k peMTHHroBbIM | 1OCHOBBI ~ QHANUTUYECKOM XUMHUHU: y4YEOHMK IS
KOHTPOJIbHBIM paboTaM, CTYAEHTOB BYy30B B 2-X Tomax/Ilox pen. 3omoroBa H0.A.
camocrosTensHoe u3ydyenne | M.: Akagemus. 2010
pa3aeNoB AUCIHUILTAHBI, 2AHamuTHdeckas xumus. [IpoGiaemMpl U MOIXO0BI B 2-X
IMOATOTOBKA K T., mox. pen. Kensnepa P., Mepme XK.-M., Otto M.,
nabopaTopHBIM paboTam Bunmep I'.'M., niep. ¢ anr., M.: Mup ACT, 2004.
3 MY mno opraHuzalu CaMOCTOSATEIbHOW pPaboThI
CTYJICHTOB

4bap6anar, FO.A. OCHOBBI aHAIUTUYECKOH XUMHH:
MIPAKTUYECKOE PYKOBOJACTBO [DJIEKTpOHHBIH pecypce] :
pykoBojctBo / FO.A. Bbap6anar, A.B. TI'apmam, O.B.
Momnoraposa, E.A. Ocunoga ; mox pea. 3onorosa 10.A.,

[lTexoBuoBoit T.H., Ockonka K.B.. — DnekTpoH. naH.
— MockBa: HznarenbctBo "JlaGopaTopusi 3HaHMA",
2017. — 465 c. —  Pexum JOCTYyTIa:

https://e.lanbook.com/book/97410
SBacunveB B.Il. Ananmutnyeckas XuMus: COOpPHHK

BOIIPOCOB, YIPaXXHEHUHN U 3a/1a4: yueOHOe mocodue ass
ctynentoB By30B / B. I1. Bacunnses, JI. A. Kouepruna, T.
. OpmoBa - 4-e uzn., crep. - M.: JIpoda, 2006.

6 Bepmmawn, B.M.  AHaauTHdYeckas ~— XUMUS
[DnexTpoHHBIH pecypc] : yuebHuk / B.M. Bepmunus,
N.B. Bmacosa, U.A. HuxkudopoBa. — DJeKTpoH. JaH.
— Cankr-IlerepOypr: Jlanp, 2017. — 428 ¢. — Pexum

jpocryma: https://e.lanbook.com/book/97670 . — 3arm. ¢
JKpaHa.

JInsi WHBAIMAOB H  JUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH  370POBbS  PEATH3YIOTCS
WHJIUMBHIyaJlbHbIE  0Opa3oBaTelbHBIE  TEXHOJOTHMH,  KOTOPHIE  IO3BOJIAIOT  ITOJHOCTHIO
WHIMBHIYIH3UPOBATH coJiepKaHue, METO/IbI H TEMITBI yaeOHOH JIeATEeIIbHOCTH
HHBAIINA, BHOCUTb  BOBpPEMsi  HEOOXOIUMBIC KOPpPEeKIIMM  KaKk B JCSATENbHOCTb
CTyJICHTa-UHBAJIN/IA, TAK U B JACATEIHHOCTH MPEIOTaBaTEINS.


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

Y4eOHO-MeTOINYEeCKUEe MaTepuasbl ISl CAMOCTOSTEIILHON paboThl 00yJaronuxcs U3 4ucia
WHBAJIUJIOB U JIUI C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3710poBbsi (OB3) nmpenocrasnsitores B popmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 37I0POBbsI U BOCHPUATHS HH(POPMALIUU:

Jist U1 ¢ HapyIIEHUSIMH 3PCHHUS:

— B IIe4aTHOU popme yBeIMUEHHBIM MIPUPTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B IIe4aTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATENILHOTO arlapara:

— B miedaTHoi opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,

— B popme ayamnocaiina.

JlanHplif mepeyeHb MOXET OBbITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B y4yeOHOM mpolecce HCIONB3YIOTCS —CIEAYIoIIHe 00pa30BaTelbHBIC TEXHOJIOTHU:
MIPOBEJICHUE JICKIIMA KaK C UCIOJIb30BAHHEM MYJIBTUMEIUIHHOT0 000pyI0OBaHwMs, Tak U 0e3, pazoop
MPAaKTUYECKUX 3aJla4, TPYNIOBBIC JIMCKYCCHH, OOCYXICHHE 3KCICPUMEHTAIBHBIX pE3yJIbTaTOB,
pe3yIbTATOB PEUTHUHTOBBIX KOHTPOJIBHBIX PaloT.

Cemect Bupn 3ansTus Hcnonk3yeMbie HHTEpaKTHBHBIC KomuuectBo
P 00pa3oBaTesIbHbIe TEXHOJIOTUH 9acoB
4 JIP I'pynmoBbIie muCKyccuu, pazdoop 18

MPaKTHYECKHX 3a]a4, 00CYyKIeHNEe
HKCIEPUMEHTAIBHBIX PE3YIIbTATOB,
PE3YNBTaTOB PEUTHHIOBBIX
KOHTPOJbHBIX padboOT

5 JIP I'pynnoBblie TucKyccuu, pazoop 36
MIPaKTUYECKUX 3aj1a4, O0CYKICHHE
IKCTIEPUMEHTAIBHBIX PE3yJIbTATOB,
pe3yJIbTaTOB PEUTUHI OBBIX
KOHTPOJIGHBIX Pa0dOT

HUmoeco: 54
st WHBAJINIOB u JIUIL C OTpaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS
peaM3yIOTCS MHIUBHTyaIbHbIC o00pasoBaTelbHbBIC TEXHOIOTHH, KOTOpBIS [1O3BOJISIFOT
MTOJTHOCTHIO MH/IMBHTyaJTM3HPOBATh CoJIepKaHue, METOIBI u TEMIIbI yueOHOU
IeITEIbHOCTH UHBAIM/A, BHOCHUTD BOBpeMS HEe0OXOaUMBIE KOPPEKIHH KaK B

ACATCIIBHOCTD CTYJACHTA-UHBAJIN/JA, TaK U B ACATCIIbHOCTD IPEIIOaBaTCIIA.
I[J'I}I i € OrpaHUYCHHBIMHU BO3MOXKHOCTSAMU 30POBbA HNPCAYCMOTPCHA OpraHu3anud
KOHC}’HBTaHI/Iﬁ C UCITOJIB30BaAHNEM 3J'I€KTpOHHOI71 IIOYTHI.

4 OuneHOYHbIE CpeACTBA JJIA TeKYIero KOHTPOJISA YCIeBAeMOCTH W TNPOMEKYTOYHOM
arTecTalnu

JInst KOHTPOJI 3HAHUM CTYJIEHTOB MO JAHHOW TUCIUIUIMHE MPOBOJUTCS TEKYIIUNA U POMEXYTOUHBIN
KOHTpOJIb. Texkylmui KOHTPOJIb OCYIIECTBIIIIOT IIyTEM IPOBEACHHUS OIPOCOB CTYIAEHTOB B XOJIE
1a00paTOPHBIX 3aHATHN, COOECEeTIOBaHUM, PEHTUHTOBBIX KOHTPOJIBHBIX PaboT.
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[lpu mpoBemeHUHM TEKYIIEro KOHTPOJS HCIONB3YIOT KOHTPOJIbHBIE BOMPOCHL [IpOMEKYTOUYHBIH
KOHTPOJIb OCYILECTBIIAIOT B (hopMe 3auera B KOHIE ceMecTpa. [1o uroram M3ydeHUs: TUCIUILIMHBI
craercst sk3aMeH. Ha sk3aMeHe CTyaeHTaM Ipejyiaractcsi OTBETHTh Ha 2 BOIPOCa MO Marepuaiam
y4eOHOU JUCIUIUTNHBL.

4.1 DoHJ OLIEHOYHBIX CPpEeACTB 1Jisl MPOBEACHUN TCKYLIECT0 KOHTPOJIsA

w

o

©

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

16.
17.

18.
19.
20.

21.
22.

23.

24,
25.
26.
27.
28.

Peiitunrosas KoHTpoJbHAs padoTa Nel
1o TeMe «CrieKTpajibHbIe MeTOAbI aHAIN3a. AOCOPOIMOHHAS CIIEKTPOCKOIUA»

BsaumopeiicTBue BeliecTBa ¢ IEKTPOMAarHUTHBIM H3Iy4eHHEeM B BUAMMON U Y@ obmactax
CIIEKTpA.

OCHOBHOM 3aKOH MOIVIOIIEHUS JJIEKTPOMArHUTHOIO U3Iy4deHus. EauHuMnbBl HM3MepeHus
KO3 pHUIHEHTA MOTIIOMICHUSI.

dusnyueckuii cMbIca MOJIIPHOTO K03 (pUIIMeHTa Moo eHHs.

Ha3oBute OCHOBHBIE TPUYMHBI OTKJIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa B
CIEKTPO(POTOMETPUUECKOM METO/IE aHAIIN3A.

CriexTp NOTJIOIIEHHS U OCHOBHBIE (DOPMBI €ro MpeACTaBICHUSI.

JlaiiTe ompenelieHne ONTUYECKOM IIOTHOCTH, IIOTJIOLIEHMS, IIPOIYCKAaHUA. YKaXHTe
B3alMOCBS3b MEXKy STUMU BEJIINUYMHAMH.

Kak m3MeHHTCS onTHYecKas IUNIOTHOCTh U NPOIYCKaHUE pacTBOpa, €CIU €ro KOHLEHTpaLus
yYMEHbIINUTCSA B 2 pa3a’?

VYkaxuTte 1uana3oH AJIUH BOJH BUAUMOM 001aCTH CIIEKTpA.

[lepeuncnure 0OCHOBHBIE CITIOCOOBI MOHOXPOMATH3AUU U3TYyYECHHUS.

Kakue ycTpoiicTBa MOT'YT CITy’KUTh J€TEKTOpaMHU H3IydeHUs B BUAMMOM n Y® obnacrsax?
KaxoB npuniun noadopa cBeToQpUIbTPOB NP MPOBEAEHUN (HOTOMETPUUECKUX U3MEPEHU?
Cxema ®OKa.

OcHOBHBIE OTIUYHS CHEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPUMETPOB.

OCHOBHbBIE THUIIbI KPUBBIX (POTOMETPUUECKOTO TUTPOBAHMSL.

Kakum o006pa3oM MOXKHO OIpeneisTh KOHILIEHTPAlMIO JIBYX WM Oosiee OKpalleHHBIX
COEMHEHMI NIPU UX COBMECTHOM NPUCYTCTBUN?

Ha uem ocHOBaHa uaeHTH(UKAINS BEIIECTB CIEKTPAIbHBIMA METO1aMu?

Cxema UK-cnekrpoporomerpa. OCHOBHBIE OTIMYHSA OT CIIEKTPO(YOTOMETPOB B BUIUMOU U
NK-obnacTsx.

B3aumoneiictue BemectBa ¢ UK-uznydyennem. Banentueie u neopmaiioHHbIe KojaeOaHMs.
Konebanus, aktuBHble B K-criekTpe.

[TonsiTe O AUMOIBLHOM MOMEHTE OTIENIbHBIX XUMUYECKUX CBSA3€H M TUMOJIBHOM MOMEHTE
MoOJIeKyl. VI3MEHeHHMe IUIIOJIBHOTO MOMEHTa MOJIEKYJ 3a CuYeT BaJeHTHBIX U
nedopMaImOHHBIX KOJIeOaHW aTOMOB.

OcHosHble TunbI AeTekTopoB UK-n3nyuenus. Ucrounnku UK-uznyuenus.

Kakoii mapameTtp cBsizan ¢ KoHIeHTpauueil Benectsa B metone MK-cnekrpockonuun? Kakum
00pa3oM ero ornpenensor?

[IpuunHbl oTKIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa mpu B3anmopaelcTBUM BELIECTB
¢ UK-u3nyyenuem.

Crnioco6s1 moaroToBKH Mpod K aHanm3y B Metoae MK-cnekrpockomnum.

HazoBuTte ocHOBHBIE NCTOUHUKHU M3yueHus B metoge AAC.

Cxema aToMHO-a0COpOIIMOHHOTO CIIEKTPOMETPA.

Ha3zoBute ocHOBHBIE HCTOYHHMKH MTOrpentHocTel B Metone AAC u criocoOsl 60pbObI ¢ HUMHU.
HazoBruTe OCHOBHBIE NPEMMYIIECTBA INEKTPOTEPMUYECKOM aTOMM3alUU 10 CPABHEHHUIO C
IIJIAMEHHOM.
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Tunosble 3a1a4u

1.

Boruncnenne KOHIEHTpauu IO pe3yiabTaTtaM (OTOMETPUYECKUX HU3MEPEHHH METO0M
IpaJyHpOBOYHOTO TpaduKa, CTaHAAPTHOM 100aBKH, MO 3akoHYy byrepa-Jlambepra-bepa, mo
pe3ynbrataM GOTOMETPUUYECKOTO TUTPOBAHHUS.

BreruncneHne KOHIIGHTpAIMHM 10 pe3yJibTaTaM HW3MEpeHUi MeTtoioM auddepeHnnaIbHOn
dhoTomeTpun.

OmnpeneneHre KOHIIGHTpanMid ABYX (Wiu OoJiee) OKpAIICHHBIX KOMIIOHEHTOB TMIPH WX
COBMECTHOM IPUCYTCTBUH.

PeiituHroBas KoHTposIbHAs paboTa No2

nmo TeMe ((Cl'[eKTpa.]'[LHbIe MeTOobl aHaJIu3a. MeToabl SJMUCCHOHHOM CIIEKTPOCKOIINN

ok w

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.
23.

[IpoucxoxxaeHne JIMHEHYAThIX AaTOMHBIX CHEKTpOB ucIyckaHus. OOBsiCHHTE, TOYeMy
SMUCCHOHHBIH CIIEKTP TOPa3io clokHee abCOpOIMOHHOTO.

CymHOCTh  aTOMHOTO  3MHUCCHOHHOTO  CHIEKTpajJibHOro aHanu3a. Cxema mpubopa.
Crnektporpadsl U CHEKTPOMETPHI.

OcHOBHBIE aTOMU3ATOPbI U HCTOUYHUKU BO30YyxkaeHUs B MeToe DCA.

KauectBennsiit 9CA. Pacumdposka crniektpos. [locnennue nuHum.

Kakue a1exTpoHHBIE IEpexoJibl Ha3blBalOTCA pe3oHaHCHbIMHU? [loueMy mpu ompeneneHuu
3JIEMEHTOB B IUIAMEHHO-3MHCCHOHHOM AaHAJIU3€ HCIOJb3YIOT PE30HAHCHBIE JIMHHH,
COOTBETCTBYIOIIHE MEPEX0IaM C TIEPBOTO BO30YKIEHHOTO YPOBHS?

B kakyro o0macth criekTpa OyayT CMEIaThCsl Pe30HAHCHBIE TMHUH B CIIEKTPaX aTOMOB B PAIY
Na—-Mg-P?

VYpaBuenue Jlomakuna-Illaiibe. @akTopbl, BIMAIONME HAa HHTEHCHUBHOCTb OTAEIBHOMN
CIIEKTPaJIbHOM JIMHUU.

IloueMy B MeTOJ€ aTOMHOM YMHCCHOHHOW CIIEKTPOCKONMH HCIOJIB3YIOT OTHOCHUTEIBHYIO
MHTEHCUBHOCTh CHEKTpajbHOU JuHMU? Ha30BUTE ycIOBUS TOMOJOTUYHOCTH CIIEKTPAIBHBIX
JINHUM.

HazoBute dakTopsl, BIUsAONIME HA UHTEHCUBHOCTD CIIEKTPAJIbHOM JIMHUU.

HazoBure ananmuTuueckue curHanel B metoge OCA, CBsi3aHHbIE C KOHILIEHTpalMEW IpH
(dhoTtorpaduueckor U (HOTOITEKTPUUECKON PETUCTPAIIUN CIIEKTPOB UCITYCKAHUS.

CymurHocTh MeTo1a OTOMETPUH TJIAMEHH U €0 IPUMEHEHHE.

Ha yem ocHOBaH KadyeCTBEHHbII aHAIU3 B PEHTI€HO-(IIYOPECIIEHTHOM METOJle aHayiu3a?
KakoBbl 0cOO€HHOCTH B3aMMOECHCTBUS BEIIECTBA C PEHTT€HOBCKUM U3Iyd4eHUuEM?

Uto Takoe mepBUYHOE DPEHTTEHOBCKOe wu3nydeHne? Topmo3Hoe wu3znyudeHue? Bropuunoe
(bayopeciieHTHOE H3TydeHue?

Kakue mapaMeTpsl cBsi3aHbl ¢ KOHIIEHTPAIMEH B METO/I€ PEHTI€HO-(PIyOPECHEHTHOTO METO/1a
ananu3a? Kakue Bbl 3HaeTe cmocoOwl mepexoma oT BennunHbl AC K KOHIIEHTPAIMd B 3TOM
Metoze?

[ToueMy HcnoNb30BaHNE PEHTTEHOBCKOTO U3Iy4YeHHs HauboJiee 1e1eco000pa3Ho IS TSHKEITbIX
2JIEMEHTOB?

Cxema peHTIreHO-(IIyOopeCciEeHTHOTO aHAIU3aTopa.

OCHOBHBIE THIIBI IETEKTOPOB PEHTTEHOBCKOI'0 U3JIyYE€HHUS, UX IPUHLIMII JEHCTBUS.

KaxoBa npupoaa JIOMUHECIIEHTHOTO U3TyYEeHHS?

[Touemy criekTp (ryopecieHIIMN He 3aBUCUT OT JUTMHBI BOJIHBI BO30YKIat0IIero cBera?
Kakum obOpazoMm knaccupuuupyioT BHIBI JIIOMHHECHEHIMH 10 UX MeXaHu3My?
OxapakTepu3yiTe OCHOBHBIE MEXaHU3MBI (DIIyOPECLICHITUH.

Krnaccudukanus mroMUHECIIEHIIMU 10 ITUTETbHOCTH CBEYECHHUS.

Kakwue BemecTBa 001a1atoT crmocoOHOCTHIO (hIIyopecuupoBarh?

3akoH Crokca-Jlommens.
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24. DHepreTUYecKUii U KBAHTOBBIA BBIXOJA (IIYOPECIEHIIMHU, WX 3aBUCUMOCTb OT Pa3JIUYHBIX
(hakTopoB.

25. Uto 6obIIe: SHEPreTUISCKUN WIIM KBAaHTOBBIN BBIXO (hyopecteHiuu? [Touemy?

26. TymieHue  JTIOMUHECIICHIIMM:  KOHIIGHTPAIIMOHHOE;,  TEMIIEpPaTypHOE;  OOYCIOBICEHHOE
IIOCTOPOHHUMH BEILIECTBAMH.

27. KauecTBEHHBIN TIOMUHECIICHTHBIN aHAIN3.

28. KonmnyecTBeHHbIN JIOMUHECIICHTHBINH aHanu3. JIIOMUHECIIEHTHOE TUTPOBAaHUE, KpPUBbBIE
TUTpOBaHUs. PIIYyOPECIICHTHBIE UHIUKATOPBI.

29. Cxema (iryopumerpa.

30. [IpuMeHeHne SMUCCHOHHBIX CIIEKTPAIBHBIX METOJIOB aHATU3A.

Tunosble 3agaun

Brruncnenue KOHIEHTpauil 0 pe3ysibTaTaM U3MEPEHUI B METOJaxX JIIOMMHECLEHTHOro, JCA,
IUIAMEHHO-(OTOMETPHUYECKOTO U PEHTI€HO-(DITyOPECIIEHTHOTO aHAIN3a!

METOIOM I'PalyipOBOYHOr0 rpaduka;

METOJIOM CTaHJapTHOM 100aBKH;

METOZIOM OI'PaHMYMBAIOIIMX PACTBOPOB.

PeiiTuHroBasi KoHTpoIbHast padora Ne 3
1o teme «IloTeHnuoMeTpus U BOJILTAMIIEPOMETPHS

=

UYem oTIIMYAIOTCS 3JEKTPObl CPABHEHMSI OT U3MEPUTEIBHBIX 3JIEKTPOIOB?
OnwumuTe NpUHIUI pabOThI XJI0PCEepPeOPSHOTO U KaJTOMEIBHOTO AJIEKTPOIOB.

3. Hanummre ypaBHEHHE peaKIiy, MPOTEKAOIICH Ha XJIOpcepeOpsSHOM (KaJIOMEITEHOM) AJIEKTPOJIE U

ypaBHeHHe HepHcTa, onucsiBaroliee NOTeHIMAa 3TOrO AJIEKTPOAA.

Uro Takoe pepMeHTHBIE IIEKTPO/IbI U JUIsSl KaKUX LeJeH OHU UCTIOIb3YIOTCS?

N300pa3ute cxeMaTH4HO SYEHKY, COCTOSIIYI0 W3 HACBIIIEHHOTO KaJOMEIbHOI'0 3JIEKTpojJa

(kaTom) ¥ BOJOPOAHOTO 3JIEKTpoaa (aHO), TO3BOJISIONIYIO 3MepsTh pH pacTBopa.

6. KaxoB mpuHIUN AeHCTBUS METAIMUECKUX 3JeKTpoaoB 1 pona? Kakue meTamibl IpUroaHsl uis
W3TOTOBIICHHSI HHAUKATOPHBIX 3JIEKTPOIOB?

7. Uro Takoe MOoTeHLUa )KUKOCTHOro coequHeHus? Kak ero cBecT K MUHUMYMY?

8. Kak yctpoer MeMOpaHHBII (MOHCEIEKTUBHBIN) 3JEKTPOT?

9. Kaxue Tunsl MeMOpaH NPUMEHSIOT Ul U3TOTOBJICHHS HOHCEIEKTUBHBIX 3JIEKTPOJIOB?

10. Yro Takoe = Ta304yBCTBHUTEIBbHBIE dJeKTponsl? I[lpuBeawre mpUMEpHl AIEKTPOIOB LIS
omnpenenenust COz, SO, u HF u onumute npuHuun ux padboTsl.

11. [Touemy pH-4yBCTBHUTENBHOII SBIISETCS TOIBKO XOPOIIO BEIMOYSHHASI CTEKIISTHHAS MeMOpaHa?

12.Yrto Takoe “XMHTHIPOHHBIN JIEKTPO” M JUIA KaKUX [eJIel OH IPUMEHSIETCS?

13. Yro Takoe moreHuan acummerpun? KakoBbl BO3MOKHBIE IPUYHHBI €I0 BOSHUKHOBEHHS?

14. TTpuBenuTe MpUMEpPhl UHAWKATOPHBIX AIIEKTPOAOB JUISI MOTEHIIMO-METPHUECKOTO THTPOBAHUS C
UCTOJb30BAHUEM: @) KHCIOTHO-OCHOBHBIX; 0)  OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX;  B)
OCAJIUTEIIbHBIX PEAKIIHil.

15. B xakux KOOpJIMHAaTaX MOXHO MOCTPOUTH KPUBYIO TOTEHIIMOMETPHUECKOTO TUTPOBAHUSA?

16. Ot xakux (paKTOPOB 3aBUCHUT U KAKOE CBOHCTBO XapaKTepU3yeT KOIPPHUIIUEHT CEICKTHUBHOCTH
MOHCEJIEKTUBHOTIO 3JIEKTpoa?

17.Kakum 00pa3oM MOXHO OMNPEACTUTh KOIPPUIUECHT CEIEKTUBHOCTH HMOHCEIECKTUBHOTO
anexkTpoa’?

18. HazoBuTe 0CHOBHBIE HCTOUYHUKH OIMHUOOK MpU U3MepeHU: pH CTEKIISIHHBIM 3J€KTPOIOM.

19. Hanmmure ypaBHeHrne HUKOIBCKOTO M MOSICHUTE CMBICI BXOAALINX B HETO BEJINYHH.

20. Kakue oCHOBHBIC TPUYHMHBI MTOJISIPU3AIIIHN JIEKTPO0B BhI 3HaeTe?

N

ok~
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21. Hanumute ypaBHeHHE nosissporpapuieckoi BOiHbL. UTO Takoe MOTEHIHA OTYBOJIHBI U TOUEMY
OH XapaKTEepU3yeT IPUPOAY Jemosspu3aropa’?

22. Kakoil mapamMeTp B METOJE BOJIbTAMIIEPOMETPUHU CBsI3aH C KOHIEHTparueil BemectBa? Kakue
CTOCOOBI OTIpe/ieNieHus] KOHLeHTpalu Bel 3HaeTe?

23. B ueM cyTh METO/1a UHBEPCHOHHOM BOJIBTAMIIEPOMETPUH?

24. Yem 00yciIOBII€HA BBICOKAs YyBCTBUTEILHOCTh METO/1a HHBEPCHOHHON BOJIBTAMIIEPOMETPUU?

25. Uem ompenensieTcs BUJI KpUBOI aMmriepoMeTprueckoro TuTpoBanusi? [lpusenure npumepsl.

26. Kak ycTpoeH Kanaromuil pTyTHBIH 3JIEKTPOJI M KAKOBBI €0 JOCTOMHCTBA U HEJOCTATKHU?

27.Iloyemy B KauyecTBE MOJIIPU3YEMBIX 3JIEKTPOAOB B METOJI€ BOJHTAMIIEPOMETPUU HCIIONB3YIOT
ANEKTPO/bI C MAJIEHbKOM MOBEPXHOCTHIO?

28. Hanumute ypaBHenue VpbKoBUYA U OSICHUTE CMBICI BXOJASIIUX B HETO BEJTMYHH.

29. Tloyemy MpOBENCHUIO U3MEPEHUN B METOJIE MOJSIporpaduu MemaeT pacTBOPSHHBIA KUCIOPO?
Kak ot Hero uzbasnsatoTcs?

30./]y1st 9ero UCMONB3yIOT B METO/IaX BOJIBTAMIIEPOMETPUN (POHOBBIN SIEKTPOIUT?

31. JIns xakux 1enei B MeTogax mpsiMoi MOTEHIIMOMETPUH UCTOIb3YeTCsl (DOHOBBIN AIIEKTPOIUT?

32. Ot xakux (HakTOPOB 3aBHCUT MOTSHIIMAI TTOTYBOJIHBI?

33. Iloyemy B BOJIBTAMIEPOMETPUU CHUJIA TOKA JOCTHTaeT MpenenbHOro 3HadeHus? OT Kakux
(aKTOpPOB 3aBUCUT BEITMYMHA MPEIETHHOTO TOKA?

34 KpuBbie aMIepOMETPUYECKOTO TUTPOBAHHUSL.

Tunosble 3agaun

1. Pacuer paBHOBecHBIX KOHIeHTpanuil u pH uepes 3nHauenne 3/1C rarpBaHUYECKOro 3JIEMEHTA.

2. Pacuer 3nauenuii morteHumana u DJIC ranbBaHMYECKOrO 3JEMEHTa IO JaHHBIM O COCTaBe
pacTBopa.

3. Pacyer KoOHUEHTpanuii MO JAaHHBIM MOTEHIMOMETPUYECKOT0 U  aMIEpOMETPUYECKOTO
TUTPOBAHHSI.

4. PacueT KOHIEHTpaLUH yepe3 IpaJyMpOBOYHBIM IpadyK M MO METOAY CTaHAApPTHOM J00aBKU B
MTOTEHIIMOMETPHUH U BOJIBTAMIIEPOMETPHH.

5. Hcnonp3zoBanue ypaBHeHMs HHUKOIbCKOro JUIsi pacdyeTa OTHOCHUTENBHBIX MMOTPELIHOCTEH
MMOTEHIIMOMETPUYECKUX U3MEPEHUHN B IPUCYTCTBUH MEIIAIOIINX HOHOB.

PeiiTunroBasi konTpoJbHasi padora Ne 4
10 TeMe «JJIeKTPOXUMHYeCKHe MeTOo/Abl aHaIu3a. XpoMaTorpadus»

Cdopmynupyiite 3akonsl apajes.
Kak MOXHO N3MEpUTh KOJMYECTBO 3JIEKTPUUECTBA B METOJIE MIPAMOM KYJIOHOMETPUH?
Kak MOXHO N3MepUTh KOJMYECTBO AJIEKTPUUECTBA B KYJIOHOMETPU-YECKOM TUTPOBAHUU?
[TpuBeauTe MpUMeEp rPaBUMETPHUUECKOTO KYJIOHOMETpa (Ia30BOr0, TUTPALIMOHHOTO).

5. Uepes mocienoBaTeIbHO COETMHEHHBIE MEPHBIN U cepeOpsAHbIM KYJIOHOMETPbI MPOMYCTUIN
1 Kn snextpudectBa. Kakoro merania BbLAETUTHCS OONbIIE U BO CKOJIBKO pa3?

6. Paccumraiite Bpems, HeoOxomumoe it Boiaenenus 99,9% Cd w3 20,0 mur 0,1 M CdSOy4
anekTposn3oM npu cuie Toka 0,1 MA npu Beixoze no Toky 100%.

7. Yro Takoe Bbxoj 1o Toky? Urto o3Hauaet 100%-HbIi BBIXO/ 11O TOKY?

8. Kakye THUMBI XHMHUYECKUX PEAKIMA MOXHO HCIONb30BaTh B KYJIOHOMETPUYECKOM
TUTpOBaHUU?

9. Kak ompenenuts KOJIMYECTBO DJEKTPUYECTBA B METOAE MPSAMOM KyJIOHOMETPUH
rpadgudeckum MerogoMm Mak-Hesuna-beitkepa?

10.B yem paznuune METOI0B MPSAMON KYJOHOMETPHH U KyJTOHOMETPUYECKOT'O TUTPOBAHUSA?

11.Kakue mnpoOieMbl, XapaKTepHbIE IS KJIACCHUYECKOM TUTPUMETPH, YCTPAHSAIOTCS TpHU
WCIIO0Ib30BAaHUH 3JIEKTPOT€HEPUPOBAHHBIX TUTPAHTOB?

oSS
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12.Kak MOXHO YCTaHOBHUTbH KOHEI[ KyJIOHOMETPUUECKOTO TUTPOBAHUS?

13.C xaxoii 1enbio MPOBOSAT MPEIBAPUTEIBHBIA 3JEKTPOIN3 B METOJE KYJIOHOMETPHYECKOTO
TUTPOBaHUS?

14 Kakue ¢akTopbl BIUSIOT Ha KAYECTBO BECOBOM (DOPMBI B METOIE IIEKTPOTPABUMETPHH?

15.KakoBbI TOCTOMHCTBA METO/Ia BHYTPEHHETO (CaMOIIPOU3BOJILHOTO) JIEKTPOIn3a?

16.KakoBbI orpaHu4eHust MeTo/1a deKTporpaBuMerpun? KakuMu npuanHaMu OHU BbI3BAHBI?
17.Kakue ¢akTopsl BIUAIOT Ha BEIUYUHY yIEIbHON 3JIEKTPONPOBOJI-HOCTU pacTBOpa?
18.M300pa3ute cxeMy YCTAaHOBKH JIJISI MU3MEPEHUS DIIEKTPOIPOBOTHOCTU PACTBOPOB?

19.0r1 kakux akTopoB 3aBUCHUT (hOpMa KPUBOH KOHTYKTOMETPHUUECKOTO TUTPOBAHUS?

20.Kakme  TpeOoBaHUS  TPEABABISAIOTCS K  peakuusm, UCIOJB3YEMBIM UL
KOHJYKTOMETPUYECKOTO TUTPOBAHUS?

21.Kak MOXHO M3MEpPUTh KOHCTAHTY AHCcoIManuu ciaboir kuciotsl (ITP ManopacTBopumMoro
COEIMHEHHS) METOJIOM KOHAYKTOMETPUU?

22 Kakue noHbl 00J1a/1al0T CaMOW BRICOKOW TTOIBIKHOCTHIO? [Touemy?

23.Kakoit BuJ MMeeT KpuBasi KOHAYKTOMETpUYECKOro TUTpoBaHus. CMecu CUIbHOU U ciaboit
KucioThI? OT yero 3aBUCUT (hopma TaKOH KpUBOM?

24.B kakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHo
(G epeHIIMPOBAHHO ONPEACTUTh COAEpKa-HIHE OOOMX KOMIIOHEHTOB KOHJIYKTOMETPHYECKUM
tutpoBanueM pactBopoM HCI? Kakoii BUJT UMEIOT KpUBbIE TUTPOBAHUS cMecen?

25.1To kaKOMy 3aKOHY W3MEHSETCS CHJIa TOKA B X0/I€ TPSMOTO KYJIOHOMETPUIECKOTO

26.IIpuBenuTe mpUMEPHl KYJIOHOMETPUYECKOTO THUTPOBAHUS: a) DIEKTPO-T€HEPUPOBAHHBIMU
OKHUCJIUTEISIMU; ©) DIIEKTPOr€HEPUPOBAHHBIMU BOC-CTAHOBUTEISIMH; B) C MCIIOJIb30BAaHUEM
peakimii OCaXJeHUS M KOMIUIEKCOOOpa30BaHMs;, I') C HCIOJb30BAHUEM pEeaKIUil KHCIOTHO-
M3MepeHus?OCHOBHOTO B3aUMO/IEHCTBUS.

27.Kaxum 06pa3oM Kiaccu(uuupyroT xpomarorpaduyeckre MeToabl aHanuza?

28. Kakne BenmuuHBI XapakTepu3yoT 3 hekTuBHOCTh XpoMaTorpadudeckoit komoHku? Kakum
00pa3oM ee MOKHO MOBBICUThH?

29.Kak orneHHBarOT 3 PEKTHBHOCTH pa3/ieieHus B XxpoMaTorpadpum?

30.Kakum o00pazom BiMsS€T CKOPOCTh IMOTOKAa Ha 3()QPEKTHMBHOCTh Xpomarorpaduyeckoi
KOJIOHKH C TIO3UIIUN KMHETUYECKOU TeOpHUH?

31.Hanumure ypaBHeHue Ban-JleemTepa M MOSCHUTE CMBICI BXOJSIINX B HETO BEJTUYUH.

32.MI310’)kUTE OCHOBHBIE TOJOKEHUS KOHIENIINU TEOPETUYECKUX TAapelOK W €€ OCHOBHBIC
HEJOCTaTKH.

33.IMoctpoiite Tpaduk 3aBUCHMOCTH BelnIrHBI BOTT OT CKOpOCTH MTOTOKAa B COOTBETCTBHHU C
ypaBHeHueM Ban-/leemrepa.

34.Kakue mapameTpbl HCIOJNB3YIOTCS s HMIEHTH(HKAIMK BEIIECTB B METOAE Ta30BOM
xpomatorpapun?

35.Ha3oBuTe OCHOBHBIE TpUEMBI IE€pexojila OT BEJIMYMHBl AHAJUTUYECKOTO CHUTHajla K
KOHIICHTPAIIUU B METOJ[aX ra30Boi xpomarorpadun u BOXKX.

36.Ha3oBuTe OCHOBHBIE MMapaMeTphl, HCIOJb3YeMble Ui KOJMYECTBEHHBIX H3MEpEeHHH B
xpomarorpadum.

37.M3n0xuTe CyIHOCTh MeTo/1a uaeHTu(ukauu no Kosauy.

38.1M300pa3uTe MPHHIHAITAATBHYIO CXeMY Ta30BOT0 Xpomarorpada.

39.Ha3oBuTE OCHOBHBIE THIBI JETEKTOPOB B ra3oBoi xpomarorpaduu. M3noxure mpUHIUIBI
UX pabOTHI.

40.Ha3o0BuTEe OCHOBHBIE THIIHI IeTEKTOPOB B MeToie BOYKX n u35105kuTe OCHOBHBIE IPUHIIUIIBI
UX pabOTHI.

41.Ha30BuTE OCHOBHBIE OJIOKH, BXOSIIUE B CXEMY KUAKOCTHOTO XpoMaTorpada.

42.KakoBbl BO3MOXHOCTH M IpenMyIiecTBa Mmeroaa BOXKX?

43.KakoBa poJib MOJIIPHOCTH HETOABIKHON (ha3bl PU pa3/IeIeHUN OPraHUYECKUX BEIIEeCTB?
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44 Kakue TpeOOBaHUs TPEABSBISIOTCS K TMOABHKHBIM W HEMOJBIKHBIM (hazaM B METOJE
ra3oBoii xpomatorpaduu?

45.M3n0xuTe TpUHIKUN WACHTH(GUKaKUK BemecT B MmeToqe TCX.

46.Ha yeM 0CHOBaH KOJIMUYECTBCHHBIN aHaau3 B metoae TCX?

47 Yro Takoe ko durment R¢? OT kakux (paKTOpoB OH 3aBUCHUT?

48.V131105KUTE CYIIHOCTh METO/1a HOHOOOMEHHON XpoMaTorpagum.

49.Ha30BuTE OCHOBHBIC TUITBI HOHOOOMEHHBIX MaTEPHAJIOB.

50.Yto Takoe cTaTH4ecKas eMKOCTh HOHUTA? JIMHAMUYEeCKass eMKOCTh HOHHUTA?

Omoop u no02omoeKa npood K aHaauzy

1. Yro Takoe reHepaigbHas Mpoda aHATM3UPYEMOTO BEIIECTBA, M KaKue TPeOOBAaHUS K HEH
MPEIbABISIOTCA?

2. UYro Takoe nmaboparopHas npoda? Anamuzupyemas mpooda?

3. Uewm ompenensercs crocod oToopa u pazMep npoosI?

4. HazoBuTe OCHOBHBIE UCTOYHHUKH MOTPEITHOCTEH MPU 0TOOPE MPOOBI aHATUZUPYEMOTO
BElIECTBA.

5. UYro Takoe «Mokpoe o3oi1eHue»? Kakue BeniecTBa 00bIYHO UCIOJIB3YIOT IIPU MTOATOTOBKE
MPOoOBI K aHATH3Y METOJIOM «MOKPOT'O 030JICHUS»?

6. UYro Takoe «cyxoe o30yieHHE»? B KaKuX CilydasiX IPUMEHSIOT 3TOT CII0CO0

poOOMOATrOTOBKH?

Kaxkue criocoObl akTUBH3aIIMK CTAUU TTOJATOTOBKHU NTPOOKI K aHAM3y Bel 3HaeTe?

8. W3moxuTe CymHOCTh METO/Ia CIUTABIIEHUS C TIIaBHAMU. Ha30BUTE OCHOBHBIE THIIHI TUIABHEH,
MIPUBEUTE TPUMEPBHI.

9. Uewm oTiMyaeTcsi MUPOIIU3 OT CYXOTO 030JCHUS?

10. B yem 3akitouaeTcst MpoIece CreKaHus?

11. TlpuBeauTe MpuUMephl UCIIONB30BAHMS METOI0B CKMTAHUS JIS aHAJIN3a OPraHUYeCKUX
COCIMHEHU.

~

Pazoenenue u konyenmpuposanue

1. [aiite onpenenenre NOHATHN: KOA((ULIUEHT pacipeleleHNsl; KOHCTaHTa pacipeesIeHHs:
CTETeHb U3BJICUEHUS; KO3 PULIMEHT pa3ieneHusl.
2. HW3znoxuTte CynHOCTB MPOIecca IKCTPAKITUH.
3. HazoBute ocHOBHBIE TpeOOBaHUS K HIKCTPAreHTaM U SKCTPAKIIMOHHBIM peareHTaM.
4. HazoBute (hakTOpHI, BIUAIONINE HA CTEIICHh U3BJICYCHUSI KOMITOHEHTA B IPOIECCE
HKCTParupoBaHusl.
5. HazoBute opranndeckue pacTBOPHUTEIH, HanOOJIee YacTO UCIOIb3yEMbIE B METOJaX
AKCTPAKIINH.
6. Yro takoe coocaxxaenue? OOOCHyliTe MpeuMyIecTBa aMOp(HOro ocajika repes
KPUCTAJUTMIECKUM TIPU COOCAXKIEHUH MUKPOKOMITOHEHTOB.
7. CopOruus, ee knaccudukanus. OCHOBHbIE COPOSHTHI.
[Ipumeps! 3amau
1 K aBym mpobaM aHamu3upyeMoi BObI T00OAaBMWIN paBHbIE 00bEMBI CTAH/IAPTHBIX PAaCTBOPOB
kaymst (¢=50,0 u 100,0 MKr/MJ1, COOTBETCTBEHHO) M U3MEPUJIN WHTEHCUBHOCTh M3JIy4eHHUs nyoOJieTa
kanus (766,5 u 769,9 um) B miamenu. COOTBETCTBYIOIIME 3HAYEHUSI MHTEHCUBHOCTEH (y.€.) paBHbI
46,5 u 76,5, a UHTEHCUBHOCTbh M3Jy4€HHUS KOHTPOJBHOrO ombiTa - 5,5. Paccumraiite comepkaHue
KaJusl B aHaM3upyemMoM obpasue. Otset: 18,3 Mkr/mi.

2 Hagecky yno0penus 2,0000 r mpOKUIISATHIN C HACHIILIEHHBIM PACTBOPOM OKCalaTa aMMOHUS,
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OXJIAIWIH, OTGUIBTPOBAIN U pa3daBuian Bomoi mo S00 mu. AnukBoTry 3Toro pactBopa (5,00 mur)
paz6asum 10 250,0 M1 1 pOTOMETPUPOBAIH B INIAMEHH B TEX )K€ YCIIOBUSX, YTO U JIBA CTAaHIAAPTHBIX
pactBopa KCI. [Tosyunnu crenyromiye pe3yabTaThl:

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

Paccuwnraiite maccoByto nomto kamus (%) B ynoopenuu. Otser: 10,0%.

3 Tab6nerky Butamuna C pactBopwin B kosioe emkocThio 200,0 M 1 10 Mut moydeHHOTO
pacTBOpa MOMECTHIIH B TYEHKY U OTTUTPOBAIIA aCKOPOUHOBYIO KHCIIOTY JIEKTPOTreHEPUPOBAHHBIM
Br, (CeHgOs + Br,—— CgHgOs+ 2Br™ + 2H+). CKOJIbKO aCKOPOMHOBOM KHUCIIOTHI COJIEPKAIOCH B
TabJIeTKe, €CJIM Ha TUTPOBaHKE 3aTpadeHo 6 MuH 51 ¢ npu cuite Toka 70,4 MA? My = 176 r/MOIIB.

4.2 ®oHJ OLIEHOYHBIX CPEACTB JIsl IPOBEAeHNs POMEKYTOYHOH aTTeCcTAlUN
[IpomexyTouHas hopma KOHTPOJIS — 3a4eT, IK3aMEH

4.2.1 Bonipocsl AJ1s1 MOATOTOBKH K 3K3aMeHY

Mertposiornueckasi OL€HKAa pe3yJabTaToB  u3MepeHuil. IIpaBuibHOCTH, BOCHPOM3BOAMMOCTH
pe3ynbraToB. [lorpentHoctd uM3MepeHuil, BUABL, CTPYKTypa. AHaaUTHUecKUi curHajil. OCHOBHbIE
MIPUEMBI I€pEX0/Jia OT BEJIMUMHBI aHAJTUTUYECKOTO CUTHaja K KOHLEHTpauuu. MeToj HauMeHbLINX
KBaJpaToB.\

MeTtosl pa3aeneHus U KOHIEHTpHpoBaHUs. CriocoObl mpoOooTOOpa. MeToabl MOATOTOBKH MPOOBI K
aHanu3y.

Krnaccudukanus cnekTpaibHBIX METOJIOB. XapaKTEPUCTUKU CIIEKTPATbHBIX TPUOOPOB: 1IyM, Ipeid,
paspemiaroiias CriocoOHOCTh, Aucnepcus. MoiekymnsipHas aObCOpOIMOHHAST CHETPOMETPHUA. 3aKOH
Bbyrepa-JlamGepra-bepa.  CrnekTpooTOMETpPhI, MOHOXPOMATOPHI,  (HOTOIIEKTPOKOIOPUMETPHI.
[Ipsmas  cnextpodoTomerpust, nuddepeHranbHas, TPOU3BOJHAS; CHEKTPO(YOTOMETPHUUECKOE
TUTPOBAHUE.

KonebarenbHas cnexkrpockonus. [lpuHiunm metona, BUABI KOJeOaHWM, JETEKTOPHI, HWCTOYHUKHU
BO30Yy>kaeHus. KauecTBEHHBIN U KOTMUYECTBEHHBIN aHAIIN3.

Macc-criekTpoMeTpusi, CIoCOObl HOHU3AINH, KAYECTBEHHBIN 1 KOJIMYECTBEHHBIN aHAIH3.
ATomHO-abcopOrmonHast — cnektpomeTpusa. [Ipunmun  metoma.  McTouHuKHM — BO3OYKIEHUS.
ATOMU3ATOpBI: TUTAMEHHAsT W dJeKTpoTepMuueckas atomusanus. OmuOKK aHanmm3a, TOMEXU W
crocoOb! X ycrpanenus. [Ipumenenne meroa.

OMHCCHOHHBIA CHEKTpadbHbI aHamm3. Mcrounukm BO30yxkaeHUs. CyIIHOCTh KadeCTBEHHOTO
aHanmm3a. PacmmdpoBka cnektpoB. KommuectBennblit  ananu3. IIpuMeHneHue  meroja.
JI'OMUHECHIEHTHBIN CHEKTPAJIbHBIA aHanu3. Buabl JIOMUHECUEHIIMU, KUHETHKa. 3akoH CTokca-
Jlomens. Tymenune mromMuHecneHuu. Cxembl TpHOOPOB JJs JTIOMHUHECIEHTHOTO aHaIu3a.
KBaHTOBBIII M HSHEPreTUYECKUI BBIXOJbI JIOMUHECHEHIMH. KadecTBEHHBII W KOJWYECTBEHHBIN
ananu3. [Ipyumenenue merona.

PentrenocnektpagbHble  METOABI  aHaNW3a. PEHTreHOBCKHE CHeKTphl. (OCHOBHBIE  OJIOKH
PEHTTEHOCTIEKTPaIbHBIX NpuOOpoB. PentreHodmyopecueHTHbli ananu3. KauecTBeHHBIH U
KOJINYECTBEHHBbIN aHan3. [[puMenenne Meroa.

DNEeKTPOXUMHUYECKUE METOJIbl aHaiu3a. BO3HMKHOBEHHE TMOTEHIMANA. YCIOBUS H3MEPEHUS
AHAIUTUYECKOT0 curHana. [loTeHnuoMeTpudeckuid METOJ aHaliu3a, YCJIOBHS  BBIOJIHEHUS
MOTEHIIMOMETPUUECKUX U3MEpeHHul, MeToasl u3mepenus: J/]C raapBannueckoro snementa. [psmas
noteHimomeTpus (nonometpusi). Auddy3nonnsiii norennuain. [loTeHImoMeTpuyeckoe TUTPOBAHHE.
Knaccudukanus 5>IeKTpOJOB B TMOTSHIIMOMETPHH. OJIEKTPOABl W3MEPUTEIBHBIE U AJIEKTPOIBI
cpaBHeHUA. VOHCeNeKTUBHbBIE ANEKTPOAbI, UX YCTPOWCTBO, MPUHLHUIBI pabOTHl U MPUMEHEHHE,
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CEJIEKTUBHOCTD. CTEKIITHHBIN DJIEKTPOJ U IPYrHe dIEKTPOIBI Ui onpenenenus pH.
Bonpramnepomerpuueckui Meron aHanusa. Kpuas Tok-noreHuuman. Ilomspusanus 371€KTpOaoB.
IIpsimass Bonmbrammnepomerpus. [lomsporpadus. Ammnepomerpuueckoe TUTpoBaHue. I[IpumeHeHue
Merozna. VHBEepCMOHHAs BOJIBTAMIIEPOMETPHUSA. Y CIIOBHS BBIIOJHEHHE BOJBTAMIIEPOMETPUUECKUX
HU3MEpPEHHUIA.

Konnykromerpruueckuii ananus. M3MepeHue 31eKTpONpOBOJHOCTH pacTBOpoB. CxeMa YCTaHOBKHU
IUIL U3MEPEHUS DJICKTPUYECKOW IpoBoauMocTH. IIpsmas KOHIYKTOMETpHsl, KOHAYKTOMETPUYECKOE
tuTpoBaHue. Bunel kpusbiX. llogBuxHocTe MOHOB. KynoHomeTpus npu IMOCTOSHHOM TOKE H
IIOTEHLIAAJIE, KYJIOHOMETPUYECKOE TUTPOBAHUE. DIIEKTPOTrpaBUMETpUs. BHYTpEHHUI AIIEKTPOIIN3.
Xpomarorpadus. Krnaccupukamuss MeETomoB, Tra3oBas M OKHIKOCTHAs — Xpomarorpadusi.
Teopernueckne OCHOBBI xpomarorpaduu. OcCHOBHBIE OJIOKH ra3oBbIX U JKHUIKOCTHBIX
xpomarorpadoB. XpomaTorpapuueckuii NMHK, mapamerpsl yaepxkuBaHus. Jlerektopel. CBoicTBa
HEeNOABWXHBIX (a3. ['a3oBast, >XUAKOCTHAs, TOHKOCIOWHAs, HMOHOOOMEHHas M Jpyrue BHJIBI
xpomarorpaduu. [IpuHIMOBI W MEXaHU3MBI YIACPKHBAHUA U pa3aeicHus. IPPEKTHBHOCTD
xpomarorpaduyeckoro pasjeneHus. KauecTBeHHbIM M KOJIWYECTBEHHBIH aHanu3. Ontumuzanus
YCIIOBHIA aHAIM3a B Ta30BOi XpoMaTorpaduu U BEICOK0A()(HEKTUBHOM JKUAKOCTHON XpoMartorpaduu.
XpoMaTo-Macc-ClEKTPOMETPHS.

Pagnanuonnsie n3mepenus. OCHOBHbBIE BHJIbI MOHU3UPYIOLIETO HM3Iy4deHHs. [leTeKTophl, METOJIbI
KOJINYECTBEHHOI'O aHaIK3a. TOYHOCTh U pa3peliarolias ClloCOOHOCTh PAJMOIOIMUECKUX U3MEP CHHMH.
HelTpoHHO-aKTMBAallMOHHBIN aHAIIN3.

du3nuecKue U MEXaHWYECKHUE HCIBbITaHMs (Ha MpUMepe UCHBITAHUH B CTPOUTENIBLCTBE). MeToJbl
Ne(PEKTOCKOIUY MaTEPUaIOB.

buonoruueckne MeTo1l KOHTpOIA. OnpeneneHne TOKCUYHOCTH BOJIBI.

Metoael TepMuyeckoro asanu3a. Bo3moxHocTH M mnpumeHeHue. OmnpeneneHue MokazaTenei
10’KapOB3PBIBOONIACHOCTH MaTEPHUAJIOB.

IIpumep 3K3aMeHAIMOHHOTO OHJIeTa

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET»
Kadenpa ananutnyeckoit XuMuu
JucuumimHa «MeToasl U CpeaCcTBa U3MEPEHNUN U KOHTPOJIS»
Hanpasnenue noarorosku 27.03.01 «CrangapTuzanus U METPOJIOTHS

busner Nel

1. Bnoxk-cxema razoBoro xpomarorpada.
2. Tlonspwu3arus 3JeKTPOIOB

3aB. kadenpoit aHATUTHIECKOU
XUMHH, J-p XUM. HayK, mpodeccop 3.A. Temepnaies

Kputepun BoicTaB/IeHHSI OLICHOK HA JK3aMeHe:

OIleHKA «OTJHMYHO»: TITyOOKHE MCUYEPIBIBAIOIINE 3HAHUS BCETO MPOrPaMMHOTO MaTepuana,
JIOTUYECKH TOCe0BaTeNbHbIC, IIOJHBIC, MPaBUWIbHBIE W KOHKPETHbIE OTBETHl Ha BOIPOCHI
HK3aMEHALIMOHHOTO OWJieTa U JOMOJHUTEIbHBIE BOIPOCHI; MCIOJIB30BaHUE B HEOOXOAMMON Mepe B
OTBETaX TEPMHUHOJIOTUU IUCIHUIUIMHBI, MPEACTABICHHOW B PEKOMEHAYEMBIX YUEOHBIX MOCOOMSIX U
JIOTIOJTHUTEBHOMN JIUTEPATypE;

OLIEHKA «XOpOWIO»: TBEPJbIE W JIOCTATOYHO TMIOJHBIE 3HAHMUS BCETO MPOTPAMMHOTO
Marepuaa, Mmocjie/10BaTeIbHbIe, MPAaBUIbHBIE, KOHKPETHBIE OTBETHI HAa MOCTABJICHHBIE BOIPOCHI MPU
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CBOOOJTHOM pearnpoBaHUM Ha 3aMEYaHUs 110 OTACITBHBIM BOIIPOCAM;

OIleHKA «yI0BJIETBOPUTEIbHO»: 3HAHHEC M TMOHUMAHUE OCHOBHBIX BOIPOCOB IPOTPAMMBI,
HaJIM4YMe HECYIIECTBEHHBIX OmMOOK (HEe Oonee 50%) mpu HECTIOCOOHOCTH WX CaMOCTOSATEIHHON
KOPPEKTHPOBKH;

OlleHKA «HEY/I0BJEeTBOPHUTEIbHO»: HEIMOHUMAHHE CYIIHOCTH H3JIaraeMbIX BOIMPOCOB,
rpyObIe CyIIECTBEHHBIC OIIMOKH B OTBETE, HEYBEPCHHBIC W HETOYHBIC OTBETHI HA JOMOJHHUTEIHHBIC
BOIIPOCHI FK3aMEHATOPA.

Kpurtepuu oneHKH npu caave 3a4era:

OlleHKA «3a4TEeHO»: CTYACHT BJAJCeT TEOPETUYCCKUMHU 3HAHUSAMHU [0 BCEM pasieiiaM
JTMCHUTUIAHBL, 00JIaJlaeT MPAKTHYSCKUMH HABBIKAMH TPOBEICHUS OKCIEPUMEHTOB, BO3MOXHO,
A0IYCKACT HC3HAUYUTCIIbHBIC OH_II/I6KI/I, CTYACHT YMCCT IIpaBUJIbHO O6’b$ICH$ITB MMPUYUHBI ITPOLCCCOB U
SIBJICHU, WIUTFOCTPUPYS OTBET IPUMEPaMHU.

OL€EHKAa «HE€ 3a4YTEeHO»: MaTcpuajl HE YCBOCH BOBCC HJIM YCBOCH 4YaCTH4YHO, CTYIACHT
3aTPYAHSCTCS TIPUBECTH MPUMEPHI M0 Pa3lieiaM JUCIUIUIMHBI, TOKA3bIBAET OTPAHUYCHHBIH 00beM
3HAHWW TPOTPaMMHOTO MaTepHalia, He MOKa3bIBaeT HABBIKOB SKCIICPUMEHTATLHOMN paOOTHI.

OrneHouHbIE CpeJICTBA JI1 MHBAIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/J0POBbS
BBIOMPAIOTCS C YUETOM MX MHAUBUIYAJIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOIUMOCTH MHBAJIUAAM M JIMIAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI
IIPEJOCTABIIAETCS TOTOJIHUTEILHOE BPeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpU NPOBEIECHUU MPOLEIYpPhl OLICHUBAHUS PE3YIbTAaTOB OOY4YEHHsS WHBAIMUJOB U JIUL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0pPOBbSl IIPEyCMAaTpUBAETCS HUCIOJb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C X WHAWBUIYAITbHBIMA 0COOCHHOCTSIMH,

— MpU HEOOXOJUMOCTHU JUIsl 0OY4YarOIUXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBBS U
MHBAJINJIOB MPOLEypa OLICHUBAHUS PE3yIbTATOB OOYUYEHHUS MO JAUCLUILIMHE MOXKET MPOBOJUTHCS B
HECKOJIbKO 3TaroB.

[Tponienypa oleHUBaHMS pe3yabTaToB OOyuYeHHs MHBAJIUAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOKHOCTSIMM ~ 3/10pOBbSl 10 JAMCHUUIUIMHE (MOJYJIO) TMpeaycMaTpUBaeT MpeoCTaBlIeHUE
uHbpopManmi B (QOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHUSM WX 3I0POBbS W BOCIPHUSTHS
nH(popManuu:

Jlist i1 ¢ HapyIIeHUsIMU 3pEHUS:

— B IIeyaTHOU (popmMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B 1e4atHoi opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaronmxcs.

5. IlepeyeHb OCHOBHOH M JONOJHHUTEJBHOH y4eOHOH JHTepaTypbl, HEOOXOAUMON s
OCBOEHMSI TUCUUIJIMHBI (MOXYJIS)
5.1. OcHoBHas qUTEpaTypa
1 OCHOBBI aHATUTUYECKON XMMHUH: y4eOHUK JJIsi CTYJIEHTOB BY30B B 2-x Tomax/[lox pen. 3omoToBa
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IO0.A. M.: Akanemus. 2010

2bap6anar, KO.A. OCHOBBl aHATUTUYECKOH XMMHUHU: MPAKTUYECKOE PYKOBOJCTBO [DIEKTPOHHBIN
pecype] : pykoBojctBo / FO.A. bap6anar, A.B. I'apmam, O.B. Monoraposa, E.A. Ocunoa ; mox pej.
3onotoBa FO.A., [llexoBuoBoit T.H., Ockonka K.B.. — Dnekrpon. nan. — Mocksa: M3gaTenscTBo
"JIaboparopus 3uanuii", 2017. — 465 ¢. — Pexwum gocryna: https://e.lanbook.com/book/97410

5.2. lonoiHUTEIbHAS JIUTEPATypa
1 Ananutnueckas xumus. [Ipobrnemsl u moaxonasl B 2-x T., moA. pea. Kemenepa P., Mepme K.-M.,
Otro M., Bunmep I'.M., niep. ¢ anr., M.: Mup ACT, 2004
2 BacunweB B.Il. Anamutnueckas Xumus: COOPHHK BOIPOCOB, YINPAXHEHUW M 3a1ad: ydeOHOE
nocobue ms cryneHToB By3oB / B. I1. Bacuiwes, JI. A. Kouepruna, T. JI. Opnosa - 4-¢ usn., crep. -
M.: Ipocda, 2006.
3 Bepmumnun, B.M. Ananmutnueckas xumus [DneKTpoHHBIH pecypce] : yueOHuk / B.M. Bepmmnum,
N.B. Bnacosa, N.A. HukudopoBa. — DnektpoH. naH. — Caunkr-IletepOypr: Jlanb, 2017. — 428 c.
— Pexum nocryna: https://e.lanbook.com/book/97670 .

Jlns ocBOEHMS IUCHMILTUHBI WHBAJIMAAMU U JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsl UMEIOTCS U3JIaHUS B DJIEKTPOHHOM BUJIE B AIEKTPOHHO-OMOINOTEUHBIX cucTeMax «Jlanb» u
«OpaitT».

5.3. [lepuoauyeckue u3IaHust
KypHasr aHaTuTHYECKON XUMUH
3aBojickas jaboparopus. JlnarHocTukKa MaTeprasoB.

6. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTn «HTEepHeT», B
TOM 4YHCJie COBpeMeHHbIe MpodeccHOHANbHbIE 0a3bl JAHHBIX M HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMbI, He00X0AMMBbIe J1JIs1 0CBOCHHS TN CUUILTUHBI (MOTYJIfA)

-denepanbHOE areHTCTBO MO TEXHUYECKOMY DPETYJIMPOBAHHUIO U METPOJIOTHM, CalT
WWW.QOSt.ru; 6a3a HOpMaTUBHBIX JOKYMEHTOB;

-CaiiT denepanbHOTO areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHUIO U METPOJIOTUU
http://protect.gost.ru;

-IIOMCKOBas Iatdopma, oobeauHsIoIas pedepaTuBHbIE 0a3bl JaHHBIX MyOJIUKaLU B
HayYHBIX )KypHaiax u nateHro http://www.webofscience.com;

-oubmuorpaduveckas u peepaTuBHas 0a3a JaHHBIX https://www.scopus.com;

-cpaBo4HO-TIpaBoBas cucrema «KoncynpranT [Imrocy (http://www.consultant.ru);

-6a3a manHbIX HayuHoii anektponnsiii 6ndanoreku eLIBRARY.RU https://elibrary.ru;

-[IOPTaJ OTKPBITHIX AaHHBIX Poccuiickoii @enepannu https://data.gov.ru;

-0a3a nmaHHBIX Bcepoccuiickoro HWHCTHTyTa HaydyHOW M TEXHUYECKOW HH(OpMAINH

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

-benepanbHpiii  wHQOpMANMOHHBIA  (QOoHA 1O oOecrneueHrut0 €IWHCTBA HM3MEpPEHUH
https://fgis.gost.ru/fundmetrology/registry;

-caiiT Poccrannapra. HopmatuBHas u texuuueckas 6a3el 'CU
https://www.gost.ru/portal/gost/home/activity/metrology/normandtech;

-nHGOPMAIIMOHHASI CIPABOYHAsI CHCTEMa HOPMATHBHO-TEXHHUYECKOU U MTPaBOBOI
unpopmanuu TexdkcnepT (HaIMOHATBHBIC CTAHIAPTHI, MPUPOJOOXPAHHBIC HOPMATUBHBIC
JTOKYMEHTBI) WWW.cntd.ru;

-penepanbHas rocynapcTBeHHast nHGpopManronHas cucreMa «HanroHanbHas AIeKTpOHHAs

oubnmoTeka» https://H30.pd.

7 MeTroauvecKkue YKa3aHUS U1 MaTePUAJIbI 110 BUIAM 3aHATHI
MeToanyeckue peKOMeHAANMHU CTYAEHTAM 10 OPraHU3aAIUM U3yYeHHU S TN CHUILTHHbI
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" MeToabl U CPeACTBA U3MEPEHUI U KOHTPOoJst "

YcnemHoe 0CBOEHUE AUCHUILTUHBI MPEANOIaracT akTUBHOE, TBOPUECKOE y4acTUE CTYIEHTa
MyTeM TJIAHOMEPHOM, TTOBCETHEBHOM PabOTHI.

O0mue pekoMeHIANH

W3ydyeHne IUCHUIUIMHBI CIIeIyeT HadyMHATh C NpopadoTKu paboueill mporpaMmel, ocoboe
BHUMaHUe, YAelss UesIM U 3a/1adaM, CTPYKTYpPE U COJEp>KaHUI0 Kypca.

PaboTa ¢ KOHCIIEKTOM JIeKIUii

[IpocMoTpuTE KOHCHEKT cpa3y IOciie 3aHATUH, OTMETbTEe MaTrephall KOHCIEKTa JIeKIUH,
KOTOPBIM  BBI3BIBACT 3aTpyJHEHMs Uil INOHMMaHusA. [lombiTailTech HaWTH  OTBETHl  Ha
3aTpyJHUTENIbHbIE BOMPOCHI, HCIONb3YsI PEKOMEHAYEeMYIO JHUTepaTypy. Eciaum caMocTosTenbHO He
yAQJIOCh pa3o0parhcsi B Marepuaie, CPOpMYIHpPYHTE BOMPOCH W OOpaTUTECh 3a TMOMOIIBIO K
MpernoaBaTelto Ha KOHCYIbTAllUK U OIbKalIIel TeKInu.

Perynsipuo oTBoguTE Bpemsi i MOBTOPEHHS MPONACHHOTO Marepuasa, MpPOBEpsisi CBOU
3HAHUS, YMEHHUS U HABBIKU M0 KOHTPOJIBHBIM BOIIPOCAM.

BoinosineHue 1a00paTopHBIX padoT

Ha 3anatum mnonyuute y mpemnofaBaTens rpaduk BBIMOTHEHUS TaOOPAaTOPHBIX padoT.
O063aBeauTech BceM HEOOXOIUMBIM METOINICCKUM 00SCTICUCHUEM.

[lepen mocemeHnueM naboOpaTOpuM MU3Y4YUTE TEOPUIO BOMPOCA, MPEANOIaraeéMoro K
HCCIIEIOBAaHUIO, O3HAKOMBTECH C PYKOBOJICTBOM II0 COOTBETCTBYHIOLIEH pabOTe M MOJArOTOBBTE
MIPOTOKOJI IPOBECHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE padOTHI;

— 3aroTOBKH TaOJUIL /ISl 3aTIOJIHEHUSI SKCIIEPUMEHTATBHBIMU JTAHHBIMU HAOJIOICHU;

— YpaBHEHUS XMUMHYECKUX PEAKIU MpPEeBpaIEHUN, KOTOpPhIE OYIyT OCYIIECTBICHBI TpPU

BBITIOJTHEHUH DKCIIEPUMEHTA;

— pacueTHbIie (HOPMYIIHIL.

OdopmieHne 0T4ETOB JOJKHO MPOBOIUTHCS MOCIE OKOHYaHUs paboThI B 1a00paTOpUH.

JUIs TMOATrOTOBKM K 3allUTe OTYeTa CleAyeT MpOoaHaIM3UpOBaTh HKCIEPUMEHTAIbHBIE
PE3YIbTATEI, CONIOCTABUTHL UX C HU3BCCTHBIMU TCOPECTHUYCCKUMU IIOJIOKCHUAMHU WA CIIPAaBOYHBIMH
JAHHBIMH, 000OIIUTH Pe3yIbTaThl UCCIEIOBAaHUN B BHJIE BBIBOJIOB 10 paboTe, MOATOTOBUTH OTBETHI
Ha BOIIPOCHI, IPUBOANMBIC B METOAUYCCKHUX YKA3aHUAX K BBIITOJHCHUIO J'Ia60paTOpHI)IX pa60T.

MeToanyeckue peKOMeHIAlMU MPeENoAaBaTe/IsiM 10 METOIMKe NMPOBeAeHUs] OCHOBHBIX
BH/I0B YYeOHBbIX 3aHATHI

Jleknuu

Memoouka umenusi 1eKyuti

Jlexiuu SIBISIFOTCS. OJHUM W3 OCHOBHBIX METOJIOB OOy4Y€HHUS MO AUCHHUIUIMHE, KOTOphIC
JIOJKHBI PEIIaTh CIEIYIOIINE 3a/1auu:

—HU3JI0KUTh BAKHEHIIINI MaTepuall IporpaMMbl Kypca, OCBEIIalONUi OCHOBHBIE MOMEHTHI;

—pa3BUTh Y CTYACHTOB MOTPEOHOCTh K CAMOCTOATEIHHOU paboTe Haja yueOHOW M HAyIHOUH
JIUTEPaTypOM.

['maBHOM 3ajadeil KakIOW JIEKIUU SBISETCS PACKPHITHE CYIIHOCTH TEMbI W aHAIIA3 €€
[JIABHBIX TOJIOKeHUI. PekomeHayercs Ha mepBOM JEKUMU JOBECTH 1O BHUMAaHUSL CTYJIEHTOB
CTPYKTYpPY Kypca U €ro pasfieiibl, a B JaJbHEUIIIEM YKa3bIBaTh HAYAJIO KaXKJIOTO pa3jiesia, CyTh U €ro
3a/laud, a, 3aKOHYHMB HW3JIOKEHHE, MOJBOIWTH HTOT MO ATOMY pa3jely, YTOObI CBS3aTh €ro Co

CJIETYIOIIHM.

Cooeporcanue nexyuti
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Conepkanue JIGKIUH ompenernsieTcss padodeil mporpamMmoini kKypca. KpaitHe jkenarenbHO,
9TOOBI KaXKJasl JISKIHMsI OXBaThIBajla M HMCUYEPIIBIBANIA OMPEICICHHYI0 TeMYy Kypca M IpeJCTaBIsia
coOOI JIOTMYECKH BIIOJIHE 3aKOHYEHHYIO paloTy. Jlydiie cokpaTuTh TeMy, HO HE JOMYyCKaThb
IIepephiBa €€ B TAKOM MECTE, KOT1a OCHOBHAs M€ €111€ ITOJIHOCTbIO HE PAaCKpPBITA.

JlaGopaTopHble 3aHATUS

Memoouxa nposedeHnus 1aOOPAmMopHbIX 3aHAMULL

LlensiMu mpoBeeHHS Ta00PATOPHBIX PaOOT SBIISAIOTCS:

—YCTaHOBJIEHUE CBS3EH TEOPUHU C MPAKTUKON B (POpME IKCIEPUMEHTAIBHOTO I10ITBEPHKACHUS
MOJIOKEHUN TEOPUU;

—00y4eHne CTy/IEHTOB YMEHUIO aHAJTM3UPOBATh MOJYyYCHHBIE PE3yIbTATHI,

—KOHTPOJIb CAMOCTOSATEIBHON PabOThI CTYJICHTOB 110 OCBOCHHIO KypCa;

—00y4eHne HaBbIKaM MPO(PECCHOHATBHON IEeATETLHOCTH

Llenn nabopaTOpPHOTO MPAKTUKyMa TOCTUTAIOTCS HAWIYYIIMM OOpa3oM B TOM ciydae, eCid
BBINOJIHEHUIO SKCIIEPUMEHTa MpEALIeCTBYEeT OINpeAeieHHas MOArOTOBUTENIbHAS BHEAyIUTOPHAs
pabora. IlosTomy mpemomaBarenb OOsS3aH JIOBECTH 1O BCEX CTYIEHTOB Tpa(uK BBITOTHEHHUS
na0opaTOpHBIX PAabOT ¢ TeM, 4YTOObl OHM MOIJIM 3aHMMAThCS LIEJCHAIPABICHHON JOMalIHen
IIOATOTOBKOM.

[Tepen HayamoM odepeHOrO 3aHATUS MPENoaBaTelb JOJDKEH YAOCTOBEPUTHCS B FTOTOBHOCTH
CTYJEHTOB K BBIIIOJIHEHUIO Ja0OpaTOpHOl pabOThl MyTEM KOPOTKOro coOeceoBaHHUs U MPOBEPKU
HAJINYMSL y CTYJJCHTOB 3aTOTOBJICHHBIX IPOTOKOJIOB IPOBEIECHUS pabOTHI.

8. IlepeyeHb MHGOPMALMOHHBIX TEXHOJOTHIl, MCHOJIB3YyeMbIX NPH OCYLIECTBJIEHUHU
00pa3oBaTeIbHOI0 MpoLecca Mo AUCHUIINHE (MOYJII0)

8.1 Ilepevyenbs MHGPOPMANMOHHBIX TEXHOJIOTHH

KommbrorepHas 00paboTka 3KCIIepuMEHTaTbHBIX JaHHBIX.

8.2 IlepeyeHnb HEOOXOAMMOIO JTULIEH3HOHHOIO NIPOTPAMMHOI0 O00ecneYeHunst
Microsoft Office Excel.
JIMLIeH3MOHHBIE KOMIIBIOTEpHBIE TMPOTrpaMMbl  00pabOTKM JTaHHBIX POrpaMMHO-AMIMapaTHBIX
KOMILIEKCOB TPUOOPOB: Ta3oBbiii Xxpomartorpad «Kpucrtamn-2000M», rtaszoBenii xpomarorpad GC
2010 “Shimadzu”, sxuakoctabiii xpomarorpadp LC 2010 “Shimadzu”, ra3zoBblii xpomaro-macc-
cniekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap. (03HAaKOMUTEIIEHO)

9. MarepuajibHo-TexHu4Yeckass  0asza, HeoOXoaMMasi Ui OCYLIECTBJICHUA
00pa3oBaTeILHOIO MPoOLEcca MO JMCUUILIHHE (MOTYJII0)

MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIUIITNHBI
No Bua pabor
(MOys1) M OCHAIIEHHOCTH
1. Jlexunonnsele 3anarus | Jlekumonnas aynuropus 425C, 422C, 416C
2. JlaGoparopHble JlaGoparopuu 252C, 242C, YKOMIUIEKTOBaHHAas
3aHATHUSA CHEIATN3UPOBAHHON MeOeINbIo " aHATUTUIECKIM
000py/IOBaHUEM: CHEKTPOMETP WH(PAKPACHBIH, CHEKTPOMETP
LEKI, xpomarorpad, pH-merpsl -2mT., (OTOKOIOPHUMETPHI-
2mr., KOHJIYKTOMETP, pedpakromerp, HEeHTpudyra,
XONONWJIbHAsL ~ KaMmepa, BeChbl  aHaJUTHYECKHE,  BECHI
J1a0opaToOpHbIe
3. Kypcooe He npenycmoTrpeno
IPOEKTUPOBAHUE
4, ['pynmioBsie Aymurtopus 242C, 252C
(MHOMBHUIYATIbHBIC)
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KOHCYJIbTalluH

Texymmii  koHTpoOsb, | Aynuropus 242C, 252C
IPOMEXYTOUHAs
aTTecTanus

CamocrosiTenbHas CamocrosrenbHas paboTa CTYACHTOB OCYILIECTBISETCS
pabota B YMTAJBHBIX 3anax Oubmuoreku KyOI'Y, 3anme pedepaTuBHBIX
JKYpHAJIOB, BbIuMcIuTeabHOM IieHTpe KyoI'Y, WuTtepHer-
LEHTpe, a TaKXKe OPYruX ayauTopusix (akyiabTeTa XUMHH U
BBICOKMX TEXHOJOTHI C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETH
«utepHer» u oOecreyeHHEM JIOCTyNa B 3JIEKTPOHHYIO
UH(pOPMAITMOHHO-00PA30BATENIBHYIO CPEy OPTaHU3AIUH.
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