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Pabouas mporpamma gucuuruinHbl «MeToAbl U CpeCTBa MU3MEPEHUN U KOHTPOJISD)
COCTaBJIEHa B COOTBETCTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICHIETO  OOpa3oBaHUs II0 HampaBieHur0 moArotoBku 27.03.01
CranpmapTuzanys ¥ METPOJIOTHS, YTBEPKACHHBIM MpukazoM MwunHoOpHayku PD Neo
168 o1 06.03.2015.

IIporpammy cocraBuna:
H.B. KuceneBa, 1oueHT kadeapbl aHAIUTUIECKON XUMHUH, KAHIUAAT XUMUYECKUX

HAyK, JOLEHT

Pabouas nporpamMma qucuuIuInHbl «MeTOoIbl U CpeICTBAa UBMEPEHUN U KOHTPOJISD
yTBEpkKJeHa Ha 3aceanuu kadepsl (pa3paboTurka) aHATUTHYECKOW XUMUH
npoTokos Ne 6 ot 6 mast 2019 r.

3aBenytomuii kadeapoi (pazpadotunka) Temepaamies 3.A.

oy

Pabouas nporpamMma o6cyxeHa Ha 3aceJaHiu Kadeapbl aHATUTUYECKON XUMUU
npoTokos Ne 6 ot 6 mast 2019 r.
3aBenyromuii kadeapoi (Beimyckaroniei) Temepaaries 3.A.

o

VYTBep:kaeHa Ha 3aceaHUH Y4EOHO-METOANUECKON KOMUCCUH (aKyIbTeTa XUMHUH U
BBICOKUX T€XHOJIOTHl

npoTokod Ne 6 ot 16 mast 2019 r.

IIpencenarens YMK dakynbreta Cropoxkenko T.I1.

DKCIepT:

JIOKTOp XMMUYECKUX HAYK,

npodeccop kadeapsl cTaHIapTU3ANNUNA, METPOJIOTUN

u ynpasienus kadectsoM ®I'6OY BO Ky6I'TY H.K. Ctpuxkos



1 Ieaun v 3aga4m 0CBOEHUSI AU CIUTLJIMHBI

1.1 eanb AucHMNIMHBI

[lenbto wm3yueHuss kypca “Meroasl U CpeACTBAa HU3MEPEHHH M KOHTPOJA ™ SIBISETCS
dbopMUpOBaHUE Yy CTYIEHTOB COBPEMEHHBIX IPEICTaBICHUM O METOAaX HCIBITAHUNA MPOAYKIUH,
BEIIECTB U MaTEPHUAJIOB JIJISl OLIEHKH COOTBETCTBHUSI YCTAHOBJICHHBIM TPEOOBAHUSIM.

1.2. 3agauyn THCIUTIIINHEBI
- opMHpOBaHUE Y CTYJICHTOB CUCTEMHOTO MPEJICTABICHUS O CPEJICTBAX U3MEPEHHUIN M KOHTPOJIS U
0 METOJIOJIOTHH MX HCIIOIh30BaHMsI B 00€CIIEUeHNH KaueCcTBa MPOTYKIIUH;
- W3y4YyeHHWE M OCBOCHHUE Ha MPAKTHUKE COBPEMEHHOIO0 TapKa H3MEPUTEIBHBIX NPHOOPOB U
KOHTPOJILHOT'O 000PYI0BaHMUSI.

1.3 Mecro aucuunmnnsl (MoayJas) B ctpykrype OOII BO
Hucnunnuaa «MeToabl U Cpe/ICTBa U3MEPEHU U KOHTPOJIS» OTHOCHUTCS K 0a30BOM 4acTH

yuebHoro miaHa. /Iy ee u3ydeHus: CTYJEHT JOJDKEH 3HaTh (PU3UYECKHE BETUUYMHBI M €IUHUIIBI UX
U3MEpPEHHs, OCHOBbI MaTeMaTH4YeCKON CTaTHUCTHKH, YyMETh AaHaJU3MpOBaThb MaTeMaTU4yecKue
3aBHCHUMOCTH, II0JIb30BaTbC KOMIIBIOTEPHBIMU TMpOTrpaMMaMH JUIsl pacuyeToB U 00paboTKu
SKCIIEPUMEHTANIBHBIX JaHHBIX. J{MCHUIUIMHA JIOTHYECKH CBsi3aHa ¢ auciuruinHaMu «Dusnueckue
OCHOBbI HU3MEpPEHHH U JTaloHBb», «OCHOBBI aHaIM3a U AHATUTHYECKOTO KOHTPOJIS»,
«AHaTUTUYECKAS] XUMUSD).

1.4 IlepeyeHb IJIAHMPYEMBIX Pe3yJbTATOB O0yYeHUS MO JAUCHHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbI
B npouecce nzyueHnss AMCUUILUIAHBI “MeTobl U CPECTBA U3MEPEHUN U KOHTPOJIA Y

CTYACHTOB (DOPMHUPYIOTCS Cenyronue npodecCHoHaIbHbIC KOMITETCHIIHH:

- CIOCOOHOCTH K cCaMOOpraHu3anuu u camooodpaszopanuio (OK-7);

- CIIOCOOHOCTh Y4YacTBOBAaTh B TMPAKTHYECKOM OCBOCHHHM CHUCTEM MEHEIKMEHTa KadecTBa,
peKIIaMaIioOHHOW paboTe, MOATOTOBKE IUIAHOB BHEAPEHHS HOBOW KOHTPOJIEHO-U3MEPHUTEITBHOM
TEXHUKH, COCTABJICHUH 3asiBOK Ha mpoBeneHue ceprudukanuu (I1K-13).

Ne | Uunekc | Conepxkanue B pesynbTaTe nzydeHus yueOHOW NUCIUILIAHBI
KOMIIE- | KOMIIEe- 00ydaromuecs: JTOJKHBI
TeHIMH | TeHIuu (Wim  e€ 3HATH yMeTh BJIA/IETh
YacTH)
CIIOCOOHOCTB K METO/IbI MPUMEHSITD HaBbikamu
CaMOOPTaHM3aLIH 1 camMoo0pa3zoBaHus MOJIyYEHHBIE WCIIOJIb30BAHUS
camooGpazosanmio | 1 CaMOOpraHU3alluy, | 3HAHUS B | TEOPETHUECKNX
peanu3yemMble B | IIpoliecce 3HaHUI npu
OK-7 rporiecce § o0yJeHusl, pereHun
CaMOCTOSATENbHOU BBITIOJIHEHU S MPaKTUYECKUX
paboThI TEOPETUYECKUX U | 3a/1a4 o
MPaKTUYECKUX MPOBEACHUIO
3aJIaHHM, W3MEpPEHHI U
MIPOMEXYTOUYHOIO | UCIIBITAHUM




KOHTPOJIS

[MK-13 | cmocoGHOCTH NudopmannonHoe
y4acTBOBAaTh B| H METOJINYECKOE
PaKTUIECKOM obecrieyeHue
OCBOCHHHM CHUCTEM | U3MEPEHUN u
MEHEKMEHTa KOHTPOJIS,
KayecTBa, MPUHLMIBL  PabOTHI
peKJIaMalMOH-HOM | HCIBITATEeIHLHOTO
pabore, o0opymoBaHUs u
HOJTOTOBKE CpEACTB U3MEPEHUIt
IUTAHOB BHEJIPEHMUSI
HOBOU
KOHTPOJIbHO-

U3MEPUTEIILHOU
TEXHHKH,
COCTaBJICHUH
3asBOK Ha
IpOBe/IeHUE
cepTuduKaIuu

HpaBUJIBHO
JKCILTyaTUPOBATh
CpeacTBa
M3MEpPEHUI u
KOHTPOJIS,
aHAIU3UPOBATH
X BO3MOXHOCTHU
JUIs OLIEHKH
[IPUTOJHOCTH IS
UCIIOJIb30BaHUSl B
MpaKkTUKE OIEHKU
COOTBETCTBUSl U
YIy4IIECHAS
KayecTBa

Haspikamu
MPOBEICHUS
HUCIBITAaHUN C
IEIBI0  OIEHKHU
COOTBETCTBHS
00BEKTOB
YCTaHOBJICHHBIM
TpeOOBaHUSIM

2. CTpyKTYypa M coiepKaHHe M CHHUIIIMHbI

2.1 Pacnipenesnienne Tpy10EéMKOCTH AUCHMILIMHBI IO BHAaM padoT

OO6mas Tpyno0€MKOCTh JUCITUTIINHBI COCTABISET 7 3ad. €. (252 yaca), Ux pacrpecsieHue

1o BuaM padoT npezcTaBieHo B Tadbmuie (s cryaeHToB ODO).

Bun yue6HO# paboThI Bcero
4acoB 4 5

KonrTakTHasi pabora, B TOM 4YHCJI€: 170,7 58,2 114,5
AyIuTOpHBIE 3aHATHS (BCEro): 162 54 108
3aHATHS IEKIIMOHHOTO THUIIA 54 18 36
JlaGopaTopHble 3aHATUS 108 36 72
3aHATHS CEMUHAPCKOTO THTIA (CEMUHAPHI,
IIPAKTUYECKHE 3aHSITHSI) i
Nuas koHTaKkTHasi padora:
Kontponbs camocrositensHOM padoTsl (KCP) 8 2 6
[Tpomexxyrounas arrecramus (MKP) 0,7 0,2 0,5
CamocrosiTesibHas pa6oTa, B TOM YHCJIe: 81,3 15,8 65,5
Kypcosast pabota - - -
ITpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepHraia 15,8 5,8 10,0
anonHerIe WHIMBUYaIbHBIX 32 1aHHH (moaroroBka 15.0 5.0 10,0
COOOIICHUH, Pe3EHTAIN)
Pedepar - - -
IToAroToBKa K TeKyIeMy KOHTPOJIIO 14,8 5,0 9,8
KonTpoub:
[ToaroroBka k sK3amMeHy 35,7 - 35,7
O01mas Tpy10eMKOCTH gac. 252 72 180

B TOM Hueae 170,7 56,2 114,5

KOHTAaKTHasi padora

3a4. e 3 2 5




2.2. CTpyKTYypa IMCHUNINHbBI

Pacnpenenenue BUIOB ydeOHOU pabOThI M UX TPYAOEMKOCTHU IO pasfesiaM JUCUUIUIMHBL Pa3nenst

TUCIUTIINHBL, n3ydaeMeble B 4, 5 cemectpax (st cryaeHToB ODO)
OcHoBHBbIE pa3iesbl JMCUUILIHHBI:

Cemectp 4
KonuuecTBo yacoB
Ne
AynutopHast CamocTosiTens
pasz- HaumenoBanue pa3aenon
ena Bcero pabora Hasi paboTa
8 b 7P
1 2 3 4 5 6
1 Craructudeckas ooOpaboTka 6 ) 4
9KCIIEPUMEHTAIBHBIX JaHHBIX
2 | [loaroroBka npoObl K aHATTU3Y 4 2 2
Knaccudukanus cnekrpaabHbIX
3 METO/IOB aHanu3a. MeTobl 30 6 20 4
MOJICKYJISIPHOM CTIEKTPOCKOIHH.
4 Metopl aTOMHOI CIEKTPOCKOITUU 29,8 8 16 5.8
Utoro: 69,8 18 36 15,8
5 | KCP 2
6 | UKP 0,2
7 | Bceeo: 72 18 36 15,8
Cemectp 5
KonuyecTBo yacos
Ne
AynuropHas CamocTosiTens
pasz- HaumenoBanue pa3zaenon
ena Bcero pabota Has pabora
8 7 JIP
1 2 3 4 5 6
DNEKTPOXUMHUIECKHE METO/IbI
1 aHaamu3a. 26 6 16 4
[ToTeHIMOMETPpUYECKUE METOBI
7 Boabsramnepomerpuueckue 26 6 16 4
METO/TbI
3 Kongykromerpus 13 2 8 3
4 Kynonomerpus 13 2 8 3
5 Pagnomornyeckne MeTOAbI 13 ) ] 3
KOHTPOJIS
6 MeTtost xpoMaTorpadun 25 6 16 3
7 duznyeckue 1 MeXxaHUueCcKre 9 6 3
WCTIBITAHUS
] Buonornueckrne MeTObI 5 ) 3
KOHTPOJIS
9 [ToxkapoB3pBIBOONIACHOCTH 7.8 4 3.8
MaTepHajoB
HUmoeo: 137,8 36 72 29,8
KCP 6
UKP 0,5
Oxzamen 35,7
Bcezo: 180 36 72 29,8




2.3 Conep:xanue pa3iesioB JUCHUIIIMHBI
2.3.1 3aHATHA JEKUMOHHOT0 THIIA

Ne HanmenoBanue dopMma TeKy1ero
pazzen Coneprxanue pasnena
o paznena KOHTPOJIA
1 2 3 4
1 Cratuctudeckast | OCHOBHBIC MTOHATHS M TEPMHHBI, MHOTOOOpasue YcrHblii onpoc
o0OpaboTka W3MEPUTENBbHBIX 3a1a4. [TonsaTHe 0 MeToMKe
IKCIIEpUMEHTAIbHbI | 3Mepenuil. Knaccugukanus usmepeHuii mo
X JaHHBIX BHJIaM W3MEPEHM, BUABI UCIIBITAHUI.
MeTtponoruueckas OLeHKa pe3yIbTaToB
n3Mepenuil. [IpaBunbHOCTD, BOCIPOU3BOIUMOCTh
pe3yabpTaToB. llorpemnocTu usMepeHuil, BUIbL,
CTPYKTypa. AHamUTH4YEeCKUI curHai. OCHOBHbIE
MPUEMBI IIEPEX0/1a OT BEIMYUHbI
AQHAJMTUYECKOTO CUTHAJIA K KOHIIEHTPAI1H.
2 [MonroroBka mpo6s! | MeToab! pa3eneHus 1 KOHIICHTPUPOBAHUS: YcTHBII onpoc
K aHAJIA3Y INEKTPOXUMHUYECKUE, COPOLIMOHHBIE,
SKCTpakuuoHHbIe. [Ipo6ooTOop razos u
KUIKOCTEH. MeToIbl pa3noKeHus MPOOkI:
030JIEHUE, CIIEKaHHUE, TEPMOJIN3.
3 CnekrtpanbHbie Knaccudukanmsi cieKTpaJbHBIX METOJIOB. YcTHBIN onpoc
METO/bI aHAIN3a. | XapaKTePUCTUKHU CIIEKTPAIbHBIX PHUOOPOB: Pelitunrosas
Meroapl IyMm, apeiid, pa3pemaroias CliocoOHOCTh, KOHTPOJIbHAS
MOJIEKYJISIPHOM mucniepcus. CnekTpopoToMeTphI,
CIIEKTPOCKOIIHH. MOHOXpOMaTopbl, MoneKyspHas
abcopOumoHHas cnekTpockomnus. 3akoH byrepa-
Jlam6Gepra-bepa. [Ipsmas ciektpodoromerpus u
CHEKTPO-(hOTOMETPHUUECKOE TUTPOBAHUE.
KonebarenbpHast CIEKTPOCKOTIHSI.
Pedpakromerpus. JIFOMUHECTICHTHBII
CIIEKTpaJbHbIN aHAJIN3. BUIBI TIOMUHECIICHIIUH.
3akoH Crokca-Jlommens. Tymenue
JroMuHecHeHIH. CXeMbl TPUOOPOB ISt
JIOMHHECIIEHTHOTO aHanu3a. KauecTBeHHbIN U
KOJIMYECTBEHHBIN aHayn3. [IpuMenenne metoa.
4 Metonbl aTOMHOH | ATOMHO-a0cOpOLIMOHHAS CLIEKTPOMETPHSL. VYerHbI onpoc

CIICKTPOCKOIINU

Wcrounnku Bo30OYXaeHHSI. ATOMH3aTOPBHI.
Ommbku ananuza. [Ipumenenue merona.
OMUCCHOHHBIN CIIEKTPAJIbHBIN aHAIU3.
Wctounuku Bo30yxnenus. CymHoCTb
KayecTBEeHHOI0 aHanu3a. PacumdpoBka
cnekTpoB. KonuuecTBeHHBIN aHaIN3.
IIpumenenue merona.

PeHTreHocnekTpaibHble METObI aHATIU3A.
Pentrenosckue cnektpol. PeHTreHo-
SMHUCCHOHHBIN aHanu3. OCHOBHBIE Y3IIbI
PEHTTeHOCTIEKTPATBHBIX TPUOOPOB. PeHTreHO-
bayopectieHTHBIN aHanmn3. KauecTBEHHBIN 1

PetiTnnronsas
KOHTPOJIbHAS




KOJINYECTBEHHBIN aHan3. [[puMeHenue metoa.

DNEeKTPOXUMHU-
YeCKHE METOIBI
aHaIu3a.
ITorenmomer-
pUYECKHUE METOIbI

3H€KTp0XI/IMI/I‘-IGCKI/I€ METOAbI aHAJIN3a.
Bo3HukHOBeHHE TOTEHIIHAIA. Y CIIOBUS
I/I3MepeHI/ISI AHAJIUTUYCCKOT'O CUI'HAJIA.
[ToTeHIIMOMETpUYECKUIT METO/] aHAIU3a,
YCJIOBI/ISI BBIITOJTHCHU L HOTCHI_[I/IOMGTpI/I‘-IGCKI/IX
u3MepeHuii, Mmetoabl usmepenus I/C
TaJIbBAHUYCCKOT'O 3JICMCHTA. HpHMaSI
noteHmometpusi. Jnddy3noHHbIN TOTEHITHAT.
[ToTeHumoMeTpu4ecKkoe TUTPOBAHUE.
Knaccudukamnmst 35ekTpo1oB B
HOTeHI_II/IOMeTpI/II/I. SHGKTPOIILI I/I3MepI/ITeHBHLIe 158
3JICKTPOIBI CpaBHEHUsA. VOH-ceneKkTuBHBIC
AIIEKTPOBI, UX YCTPOUCTBO, IPUHIIMIIBI pabOThI
Y IPUMEHEHHUE, CEIEKTUBHOCTh. CTEKIISIHHBIN
AJIEKTPO/I.

VYerHbI onpoc
PetiTnnronsas
KOHTPOJIbHAs

Boabsramnepo-
METPUYECKHUE
METO/TBI

BosbramnepomMeTpuyueckuii METOT aHAIIU3A.
Kpusas Tok-norenuuan. Ionspuzanus
anekTpoaoB. [lpsmMas BonbTamMrepoMeTpus.
[Monsiporpadus. AMnepomerpruieckoe
tuTpoBanue. [Ipumenenue Merona.
WHBepcuoHHAs BOIBTAMIIEPOMETPHUSL.
BrimonHeHne BoabTaMIepOMETPUIECKIX
U3MEPECHUM.

Konaykromerpus

Kynonomerpus

Konaykromerpuueckuit ananus. Mismepenue
DIIEKTPONPOBOIHOCTH pacTBOpoB. Cxema
YCTaHOBKHU ISl U3MEPEHUS AIEKTPUUECKOM
npoBoauMocTu. IIpsimas KOHIyKTOMETpUS,
KOHAYKTOMETPUYECKOE TUTpOBaHUE. Bumbl
kpuBbIX. [TonBrxHOCTE NOHOB. KylnoHOMeTpus
IIPU TOCTOSIHHOM TOKE U MOTEHIHAae,
KYJIOHOMETPUYECKOE TUTPOBAHHUE.
DJIEKTPOTrpaBUMETPUsl. BHYTpEHHMUIT JIEKTPOIIH3.

YcTHBIN onpoc
Pelitunrosas
KOHTPOJIbHAS

YcTHBIN onpoc
Pelitunrosas
KOHTPOJIbHAS

Pagnomoruyec-kue
METO/Ibl KOHTPOJIS

N3mepenne panaliiOHHBIX CBOMCTB
MartepuanoB. OCHOBHbBIE BHU]IbI HOHU3UPYIOIIETO
u3NydeHus. PagnoakTUBHbBIE H30TOIIbI.
JleTexTopsl, METO/IbI KOJTMYECTBEHHOTO aHAJIN3A.
TouHOCTB U pa3peniaromias CriocoOOHOCTh
panuoIOTHYECKUX U3MepeHnil. HeltponHo-
aKTUBAIlMOHHBINA aHAIIN3.

YceTHBII onpoc

10

MeTtonabl
xpomarorpaduu

Xpomatorpadus. Knaccudukammst METo10B.
Teoperuueckue OCHOBBI Xpomarorpaduu.
OcHOBHBIE OJIOKM Ta30BbIX M KHIKOCTHBIX
xpomarorpadon. XpomaTtorpadhuieckuii K,
apaMeTpsl yIepKUBaHUsA. JleTeKTOPBI.
CpoiicTBa HenoABMKHBIX (a3. ['a3oBas,
AKHUJIKOCTHAsl, TOHKOCJIOWHAsi, HOHOOOMEHHAs U
npyrue BUIbI Xxpomarorpaduu. Kaduec-TBeHHBIN 1
KOJIMYECTBEHHBIN aHanu3. ONTUMH3ALHS
yCIIOBHI aHaJIM3a B ra30BOM XpoMaTo-rpaduu u

YcTHBIN onpoc
Pelitunrosas
KOHTPOJIbHAS




B BOXKXX. Xpomaro-macc-ciekTpoMeTpus.

11

duznueckue n

duznyeckre 1 MEXaHUUECKUE UCIBITAaHUS (Ha

MEXaHUYECKHE pUMepe UCTIBITAHUI B CTPOUTEIIBCTBE):
WCIIBITAaHUS JTUHAMHYECKHUE U CTATUYECKUE, YIbTPa3BYKOBBIE.
MeTo b1 1eeKTOCKONNY MaTEPUAJIOB.
12 buonornueckue buonornueckue MeTo b KOHTPOJIA. YcTHBII onpoc
MeTOABI KOHTPOJIT | MUKPOOHOIOTHUECKII KOHTPOIb. MEeTO b
O6uoTtectupoBaHus. TecT-MeTobl.
13 [ToxapoB3pbIBO- Metobl TEpMUYECKOTO aHalu3a. Bo3aMoxHOCTH YcTHbli onpoc
OIACHOCTh U npuMeHenue. OnpeneneHue nokasarenei
MaTepHaloB M10’KapOB3PBIBOONIACHOCTH MATEPUAJIOB:

TCMIICPATYPhI TJICHUA, BOCIINIAMCHCHU,
BCITBIIIIKH.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
(yueOHBIM IJTAHOM HE TIPETyCMOTPEHBI)
2.3.3 JIaGopaTopHbIe 3aHATHS

Ne HaunmenoBaHue 1abopaTopHbIX paboT dopma TeKylero
KOHTPOJIS
1. |Doromerpudeckoe onpenenenue xenesa (I1I) ¢ cynphocanuiunoBoit
KHCJIOTOM.
2. |DoTtomeTpuuecKoe OnpeaeIeHUe MeId B paCTBOPE B BUEC aMMHAaKaTa
3. |Omnpenenenue maprania MeTogoM nuddepeHnuanbHoi HoToMeTprn
4. |CnektpodoTomerpuueckoe onpenenenue xenesa (1) c
OpTO()EHAHTPOIHHOM 3amura
5. |Omnpenenenue HePTEMPOIYKTOB B MPUPOIHBIX Bojax mMeTomom K- 1abOpaTOPHBIX
CHEKTPOCKOIIUU pabor
6. |OnpeneneHre HUKENS C TUMETHITIIMOKCHUMOM B PUCYTCTBUU
OKHCJIMTENEN
7. |CnektpodoromeTpuieckoe onpesesieHue KopernHa B pacCTBOPUMOM
Koge
8. |Ompenenenue monubneHa (IV) B pactBopax cmocoO0M TaHTEHCOB
9. |PedpakTomeTprueckuii aHaIM3 PACTBOPOB TIIMIIEPHHA
10. |9muccuonHas cnekrpockonus. [lnamenHo-poromerprudeckoe
oIpesieJIieHuEe METaIoB
11. |Onpenenenne HUTPATOB METOAOM IPSIMOM IOTEHLIMOMETPUH C
HUTPAT-CEJIEKTUBHBIM AJIEKTPOJIOM
12. |Onpenenenue xene3a METOAOM NOTEHIIMOMETPUYECKOTO TUTPOBAHUS 3amura
13 |Kynonomerpuueckoe TutpoBanue. OnpeneneHne MaibliX KOJU4YECTB 11abopaTOPHBIX
COJITHOM KHCIIOTBI. pabor
14 |Onpenenenne KOHIEHTPALMH 1IET0YH KOHTYKTOMETPUUECKUM
TUTPOBAHUEM
15 |Onpenenenue Meayu METOIOM aMIIEPOMETPUUECKOIO TUTPOBAHUS
16 |OnpeneneHne MUKPOKOIUYECTB KaIMUSI METOAOM MHBEPCUOHHOMN
BOJIETAMIIEPOMETPUH
17 |Metoas! xpomatorpadun. Knaccudukanus. AnnapatypHoe 3amuTa
odopmIteHne 71a00paTOPHBIX

YcTHBII onpoc




18

KauecTBeHHBIN aHaIN3 CMECH aMUHOKHUCIIOT METOJOM TOHKOCIOWHON pabort
Xxpomarorpaduu

19

AHaJIN3 CMECU OPraHMYECKUX BEIIECTB METOJIOM Ira30BO
Xxpomarorpaduu

Jlnst Bcex mabopaTOpHBIX pabOT pa3paboTaHbl W HMMEIOTCS METOJAMYECKHE YKa3aHUs,
YTBEp)KJICHHBIE Ha 3aceIlaHuU KadeIpbl aHATUTUHIECKON XUMHH.

2.3.4 IlpuMepHasi TeMATHKA KYypPCOBbIX padoT

KypcoBbie paboTbl HE TPETyCMOTPEHBI

2.4 IlepeueHb Y4eOHO-METOAMYECKOr0 oOOecmevYeHHs [JI CAMOCTOSATEbHOH PadoThI
00y4aroIUXCH M0 JUCHUILIHHE (MOTYJII0)

Ne Buner CPC [lepedyenp yueOHO-METOMUECKOTO 0OECTIeUeHHS
JTUCIUIUIMHBI 110 BBITIOJIHEHUIO CaMOCTOSTEIbHON
paboThI
[ToaroToBka K peUTUHTOBBIM | 1OCHOBBI ~ aHATUTHUYECKONW XHMHUHU: YYEOHUK IS
KOHTPOJILHBIM paboTam, CTYAEHTOB By30B B 2-x Tomax/ITox pen. 3omoroBa H0.A.
caMmocrosATenbHoe n3yuenne | M.: Axkanemus. 2010
pa3nenoB AUCIUIIINHBL, 2 Ananutndeckast xumus. [IpobremMbl ¥ TOIXOIBI B 2-X
MOATOTOBKA K T., mon. pen. Kensnepa P., Mepme XK.-M., OtTo M.,
n1abopaTopHbIM paboTam Bunmep I'"M., niep. c anr., M.: Mup ACT, 2004.
3 MY mno opraHuzanu CaMOCTOSTEIbHOW pPaboThI
CTYJICHTOB

4bap6amar, FO.A. OCHOBBI aHaJTUTHYECKON XUMUHU:
MPaKTUYECKOE PYKOBOJACTBO [DIEKTPOHHBINM pecypc] :
pykoBoactBo / FO.A. bapb6amar, A.B. I'apmam, O.B.
Momnoraposa, E.A. Ocunosa ; nox pexa. 3omortoBa FO.A.,

[llexoBuoBoi T.H., Ockonka K.B.. — DnekTtpoH. naH.
— MockBa: M3parenbctBo "JlaGopaTtopusi 3HaHUI",
2017. — 465 C. — Pexum JOCTyTa:

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

5BacunbeB B.II. Anamutuueckas Xumus: COOPHHUK

BOTIPOCOB, YIIPaXHEHUU U 3a/1a4: yueOHOe Tocooue s
ctyneHToB By30B / B. I1. Bacunbes, JI. A. Kouepruna, T.
J. Opnoga - 4-e u3a., crep. - M.: JIpoda, 2006.

6 Bepumnun, B.JM.  AnamuThueckas ~— XuUMuUs
[DnexTponHbIit pecypc] : yuebnunk / B.U. Bepmunus,
N.B. Bnacosa, .A. HukudopoBa. — DIEKTpOH. AaH.
— Canxkrt-IlerepOypr: Jlanp, 2017. — 428 c¢. — Pexum

goctyna: https://e.lanbook.com/book/97670 . — 3arn. c
JKpaHa.

IL]I}I HHBAJIMAOB MW JMIO C OI'PpaHUYCHHBIMHK  BO3MOXHOCTAMHU  3J0POBbA  PCAIM3YIOTCA
WHIUBUAYAJIbHBIC 06pa3OBaTeJ'H>HI>IC TE€XHOJIOTHUH, KOTOPEIC IIO3BOJIAIOT ITOJIHOCTBIO
HUHAUBUAYAIU3UPOBATDH COACPIKAHUC, METOJbI u TCMIIbI y‘lG6H0ﬁ ACATCIIBHOCTHU
HHBaJIKJA, BHOCUTH BOBpPEMsL HCO6XOI[I/IMI>IG KOppEKIUH Kak B JCATCIIBHOCTD
CTYACHTAa-UHBAJIN A4, TaK U B JCATCIBHOCTD IPCIIOAABATCIIA.



Y4yeOHO-MEeTOAMYECKHNE MAaTepUalIbl IS CAMOCTOSITEIbHOW paOOThl OOyYarOIIMXCS U3 YHCIIa
MHBAJINIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorces B popmax,
aJIalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3710POBbs U BOCHPUATHS HHPOPMaLIUU:

JIyist TUIL ¢ HapyIICHUSIMU 3PCHHUS:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina.

JIyist TUIT ¢ HapyIICHUSIMU CITyXa:

— B IeUaTHOU opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jlnis i ¢ HapyIIeHUsIME OIIOPHO-BUTATENILHOTO arapara:

— B reyaTtHo# (opwme,

— B hopMe JIEKTPOHHOTO TIOKYMEHTA,

— B opme ayaunoaiina.

JlanHblit mepeyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIE€HTa
o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B y4yeOHOM mporecce HCIONB3YIOTCS —CIEAYIONMUe 00pa3oBaTeNbHBIE TEXHOJOTHH:
MPOBEJICHUE JICKIIUIA KaK C UCIIOJIb30BAHHEM MYJIBTHUMEIUHHOTO 000pYIOBaHUS, TaK U 0e3, pa3dop
NPaKTHYECKUX 3a/1a4, TPYIIOBBIE AMCKYCCHH, OOCYXIEHHE HKCICPUMEHTAIBHBIX pE3yJbTaToB,
PE3YIIbTaTOB PEUTHUHTOBBIX KOHTPOJIBHBIX PaboT.

Cenect Bup 3anstus Hcnonb3yeMbie MHTEpAaKTUBHBIE KonnuectBo
p O6p3_30BaT€J'H>HI:Ie TCXHOJIOTUH qacoB
4 JIP I'pynmoBsle 1ucKyccuu, pazoop 18

MPaKTHYECKHX 3a/1a4, 00CYXKICHUE
AKCIIEPUMEHTAILHBIX PE3yJIbTATOB,
pe3yIbTaTOB PEHTHHTOBBIX
KOHTPOJIbHBIX padoT

5 JIP ['pynmoBsie nuckyccun, pazoop 36
MPAaKTUYECKHX 3a/1a4, 00CYXKIeHUE
AKCIIEPUMEHTAIBHBIX PE3YIIbTATOB,
PE3YIbTaTOB PEHTHHTOBBIX
KOHTPOJIBHBIX pabOT

Hmoeo: 54
st WHBAJINIOB u JIALT C OTpaHUYEHHBIMHU BO3MOKHOCTAMH 3710pOBbBS
peanu3yoTcs HHIUBUAYaTbHbBIE oOpa3oBaTrenbHbIE TEXHOJIOTHH, KOTOpBIE O3BOJIAIOT
MOJHOCTHIO MHIWBUAYATU3UPOBATh coepKaHue, METOIBI u TEMIEI yaeOHOM
JIeITEIbHOCT HHBAINA, BHOCHUTD BOBpEMS HEe00XOINUMBIE KOPPEKIIUU Kak B

NEATEIIbHOCTh CTYyACHTa-UHBAINAA, TAK U B ICATEIBHOCTD IIPENO1aBaTENS.
Jns nui ¢ OrpaHMYE€HHBIMU BO3MOKHOCTSIMU  3JI0pPOBBbS  IIPEAYCMOTPEHA OpraHu3aius
KOHCYJIBTALIUH C UCMOJb30BAHUEM DJIEKTPOHHOM MOYTHI.

4 OueHoYHbIe CPeACTBA [JIA TEKYNIero KOHTPOJISI YCIEeBAeMOCTH W TNPOMEKYTOYHOM
aTrecTaluu

JInst KOHTPOJIA 3HAHUM CTYIEHTOB 110 JAHHOW TUCIUIIMHE NPOBOJNUTCS TEKYIIUN U TPOMEKYTOUHBIN
KOHTPOJIb. Tekylmui KOHTPOJb OCYIIECTBIAIOT MYTEM IPOBEACHUS OMPOCOB CTYAEHTOB B XOJ€
1a00paTOPHBIX 3aHATHH, cOOeceJ0BaHUM, PEUTHHTOBBIX KOHTPOJIBHBIX paboT.
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[lpu mpoBeAeHUHM TEKYIIETO KOHTPOJS HCHONB3YIOT KOHTPOJIbHBIE BOMPOCHL. [IpOMeKyTOUHBIH
KOHTPOJIb OCYILECTBIIAIOT B (hopMe 3aueTa B KOHIC cemecTpa. [1o uToram M3y4deHUs IUCIUILTHHBI
craercst sk3aMeH. Ha sk3aMeHe CTyAeHTaM Ipejiaractcsi OTBETHTh Ha 2 BOIPOCA MO0 Marepuaiam
y4eOHOU TUCIUTUINHBI.

4.1 ®oHA OLEHOYHBIX CPEACTB /I MPOBECHNs TEKYIIero KOHTPOJIA

[98)

N

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

16.
17.

18.
19.
20.

21

23.

24.

25

PeifiTunrosas koHTposbHas pabora Nel
no teMe «CrnieKTpajibHbIe MEeTOIbI aHAIN3a. AOCOPOIMOHHAS CIIEKTPOCKOMUS»

B3anMopeiicTBre BemmecTBa ¢ AIEKTPOMATHUTHBIM H3JIYYeHHEM B BHAMMON M YD obmacTsax
CHEKTpa.

OCHOBHOM 3aKOH TIOIVIOIIEHUS AJIEKTPOMATHUTHOTO U3JIy4eHHs. EIuHuIBI u3MepeHus
K03 pHIHEeHTa MOTIIOIIEHUS.

OU3NYECKUI CMBICI MOJISIPHOTO KO3(PHIIMEeHTa TOTJIONICHHUS.

HazoBute OCHOBHBIE MPUYUHBI OTKJIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIE aHaIN3a.

CrieKkTp MOTJIONICHUS U OCHOBHBIE (DOPMBI €T0 MPEICTABICHUS.

Jlalite omnpenereHUe ONTUYECKON IUIOTHOCTH, TMIOTJIONMICHUS, TPONMYCKaHUA. Y KKHUTE
B3aUMOCBS3b MEXIY ITUMU BETUUMHAMHU.

Kak n3MeHnTcs ontuyeckas IMJIOTHOCTh M IPOITYCKAHWE PAacTBOPA, €CIM €ro KOHILIEHTpalus
YMEHBIINTCS B 2 pa3a’?

VYkaxkuTe 1ruanazoH AJUH BOJIH BUAUMOM 00JIacTH CHEKTpA.

[Tepeuncnure OCHOBHBIE CIIOCOOBI MOHOXPOMATH3AIIUU U3TYICHHS.

Kaxkue ycTpoiicTBa MOTYT CITY>KUTh JIETEKTOpaMU H3JTydeHus B BUaguMoi u Y ® obmactsax?
KakoB npunHImn noadopa cBeToGMIBTPOB MPU MPOBEACHUN (HPOTOMETPHUECKUX U3MEPEHU?
Cxema ®OKa.

OcHOBHBIE OTINYHUS CIIEKTPO(YOTOMETPOB OT POTOIIEKTPOKOIOPUMETPOB.

OcHOBHBIE TUIIBI KPUBBIX (POTOMETPUYECKOTO TUTPOBAHUS.

Kakum o00pa3oM MOXKHO OIpeneisTh KOHIICHTPAIMIO JABYX WM 0oJiee OKpalleHHBIX
COEMHEHHI TPU UX COBMECTHOM MPUCYTCTBUU?

Ha yem ocHOBaHa uaeHTU(DHUKAINS BEIIECTB CIIEKTPAILHBIMU METOAaMHU?

Cxema UK-cnexktpodoromerpa. OCHOBHBIC OTIMUUSA OT CIEKTPOPOTOMETPOB B BUIAMUMOUN U
HK-obnacTsx.

B3aumopeiicteue Bemecta ¢ UK-uznydennem. Banentasie u nehopmMainoHHbIe KOJICOaHUS.
Koneb6anus, aktuBHbIie B MIK-criekTpe.

[lonsiTe O AUNOJILHOM MOMEHTE OTIEIbHBIX XUMHUYECKUX CBSI3€M M JMIOJILHOM MOMEHTE
MOJIEKYJl. VI3MEHeHHe JAMMNOJBHOIO MOMEHTAa MOJIEKYJd 3a CYeT BaJ€HTHBIX W
nedOopMaIMOHHBIX KOJIEOaHUH aTOMOB.

. OcHoBHbI€ TUIBI AeTekTOpoB MK-n3nyuenns. Ucrounukun UK-uznyyenus.
22.

Kaxkoit mapamerp cBsizan ¢ KoHLeHTpanue BemiecTBa B Metoqe MK-cnekrpockonuu? Kakum
00pa3zoM ero onpeaessroT?

[TpuunHbl OTKJIOHEHHsI OT 3akoHa byrepa-JlamOepra-bepa mpu B3anMMOAEHCTBHM BEIIECTB
¢ UK-uznyyenuem.

Crnioco0bl moAroToBKH Mpod Kk aHanuzy B Merone MK-crnekrpockonuu.

. HazoBuTE OCHOBHBIE UCTOYHUKU M3IydeHus B Metoje AAC.
26.
217.
28.

Cxema aToMHO0-a0COPOLIMOHHOTO CIIEKTPOMETPA.

HazoBute ocHOBHBIEC UCTOUHHMKH TIOTpentHocTel B MeTogie AAC 1 crmocoObl 00pbObI C HUMHU.
HazoBuTe OCHOBHBIE MPEHMYIIECTBA SJICKTPOTEPMHUUYECKON aTOMHU3AIMU TIO0 CPABHEHHIO C
IIJIJAMEHHOM.
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Tunosble 3axa4u

1.

Bbrunciienne KOHLIEHTpalMM IO pe3yibTaraM (OTOMETPHUECKUX M3MEPEHHH METOJ0M
rpaJyHpOBOYHOTO TpaduKa, CTaHAAPTHOM no0OaBku, 1o 3akoHy byrepa-JlamGepra-bepa, mo
pe3yabTataM (OTOMETPUYECKOIO TUHTPOBAHUS.

Bbrunciienne KOHIEHTpalMd MO pe3ylbTaTaM H3MEpPeHHH MeTonoM uddepeHnantbHONn
dhoTomeTpuu.

OmnpeneneHre KOHIEHTpanwii ABYX (Wiu OoJjiee) OKpAIICHHBIX KOMIIOHEHTOB IIPH HX
COBMECTHOM IIPUCYTCTBHH.

PeiiTunroBas koHTpoOsIbHAS paboTa No2

Imo TeMe «Cl'[eKTpaJIBHBIe MeTOabI aHaJau3a. MeToabl IMHUCCHOHHOH CIIEKTPOCKOMU M

W

11
12

13.

14.

15.

16.
17.
18.

. [Touemy criekTp ¢ryopecueHIIuN He 3aBUCUT OT JJIMHBI BOJIHBI BO30YKIAIOIIEro cBeTa?
20.

19

21.
22.
23.

[IpoucxoxkaeHne JHMHEWYAThIX ATOMHBIX CHEKTpPOB HcmyckaHus. OOBsSCHUTE, TOUYeMy
SMHUCCHOHHBIHN CIIEKTP TOPA30 CI0KHEE a0COPOIIMOHHOTO.

CymHocTh  aTOMHOTO ~ 3MHCCHOHHOTO — CHEKTpajbHOro ananmm3a. Cxema mpubopa.
Crnexrporpadbl H CIEKTPOMETPHI.

OCHOBHBIE aTOMH3ATOPbI U UCTOYHUKU BO30YxaeHHs B MeToie DCA.

KauectBennsiit DCA. Pacimdposka cnektpos. [locneqnue nuHun.

Kakue snexTpoHHble NEpexojbl Ha3bIBalOTCA pe3oHaHCHbIMU? [louemy mpu omnpeneneHun
AJIEMEHTOB B IJJAMEHHO-d)MHCCHOHHOM aHAJM3€ MHCIOJb3YIOT PE30HAHCHBIE JIMHUM,
COOTBETCTBYIOIIHE MIEPEX01aM C TIEPBOTO BO30YKIEHHOTO YPOBHS?

B kaxyto o6nacth criekTpa OyayT CMeIaThCsl Pe30HAHCHbIE IMHUH B CIIEKTPax aTOMOB B PsIy
Na-Mg-P?

VpaBuenue Jlomakuna-Illaitbe. dDakToppl, BIHSIONIME HA HWHTCHCUBHOCTH OTIEIHHOU
CIEKTPaIbHOM JINHUH.

[ToueMy B MeTOlle aTOMHOM 3MHUCCHOHHOW CHEKTPOCKONUU HCIOJIB3YIOT OTHOCHUTEIBHYIO
MHTEHCUBHOCTb CIEKTpaIbHON JTHHUK? Ha30BUTE yCI0BUS TOMOJIOTHYHOCTU CIEKTPAIbHBIX
JIMHUH.

HazoBute dakTopbl, BIUSIONME HA UHTEHCUBHOCTD CIIEKTPAIbHOM JTMHUH.

. HazoBute ananutmueckue curHaibl B Metone DCA, CBA3aHHBIE C KOHIIEHTpalMEeH Mpu

¢dororpaduyeckoit 1 POTOIIEKTPUUECKON PETHCTPALUHU CIIEKTPOB UCITYCKAHHS.

. CymHocTh MeTo/1a (POTOMETPUH IUIAMEHH U €0 IPUMEHEHHUE.
.Ha yem ocHOBaH KadyeCTBEHHBIN aHAIN3 B PEHTTEHO-(IyOPECLIEHTHOM METoje aHaiu3a?

KakoBbl 0cOOEHHOCTH B3aUMOJICHCTBUS BEIIECTBA C PEHTTEHOBCKUM H3TydeHUEM?

Uro Takoe NEpBUYHOE pPEHTIeHOBCKoe u3nyudeHue? Topmos3Hoe uznyuenue? BropuuHoe
¢yopecuieHTHOE H3i1ydeHue?

Kakue nmapameTpsl cBsi3aHbl ¢ KOHIIEHTPALUEH B METO/IE PEHTI€HO-(DIyOpECHIEHTHOTO METO1a
ananmu3a? Kakue Bel 3HaeTe cocoOsl nmepexona oT BenuduHbI AC K KOHIIEHTPALUHU B 3TOM
meTone?

[Touemy HMcTIONBb30BaHUE PEHTTEHOBCKOTO M3JIy4eHHs Haubosee 1eecoo0pa3Ho s TSHKENbIX
JJIEMEHTOB?

Cxema peHTreHo-(hIyOpeCIIeHTHOTO aHATTN3aToPA.

OCHOBHBIE THUIIBI JETEKTOPOB PEHTT€HOBCKOI'O M3JIy4€HUs], UX IPUHLUI JEHCTBHUS.

KaxoBa npupoza JIOMUHECHEHTHOTO U3Ty4eHUs?

Kakum oOpazoM knaccupuuupyrOT BHIBI JTIOMHUHECICHIIMM 1O WX MEXaHu3My?
OxapakTepu3yiTe OCHOBHBIE MEXaHU3MBI (DJTyOPECIICHITHH.

Knaccudukanus TIOMUHECIICHIIUH 10 TUTETLHOCTA CBEUCHHUS.

Kaxkue BemecTBa 00s1a1at0T ClIOCOOHOCTHIO (hITyOpECIIMPOBATH?

3akon Crokca-Jlommens.
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24. DHepreTHYeCcKUii M KBAHTOBBIA BBIXOJ (JIyOPECICHIIMH, WX 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB.

25. Yro Gompliie: SHEPreTUYECKU WM KBAaHTOBBIM BBIX0 (piryopectiennuu? [louemy?

26. Tymenue  TIOMUHECHEHIMH:  KOHIICHTPAIMOHHOE; TEeMIIepaTypHOe;  OOYCIOBICHHOE
MMOCTOPOHHUMHU BEIIECTBAMHU.

27. KaduecTBeHHBIN JTFOMUHECIEHTHBIN aHaJIN3.

28. Konn4ecTBeHHBIN JIIOMUHECUECHTHBIM aHaiu3. JIIOMUHECIIEHTHOE TUTPOBAaHUE, KpPUBBIC
TUTpOBaHUsA. PIyopeCclIeHTHBIE UHIUKATOPBI.

29. Cxema (uryopumerpa.

30. [IpumeHeHre SMUCCUOHHBIX CIIEKTPAIbHBIX METOIOB aHAIH3a.

Tunosble 3axa4u

BrrunciieHre KOHIEHTpalMil 1o pe3yJbTaTtaM U3MEPEHH B METOJax JOMHUHecHeHTHOro, JCA,
IUIaMEHHO-(OTOMETPUYECKOTO 1 PEHTTEHO-(PIIyOPECHEHTHOTO aHAIN3A:

METOJIOM I'paJlyHpOBOYHOTrO rpaduka;

METOZOM CTaHAAPTHOM 100aBKHU;

METOJIOM OIPaHUYMBAIOIINX PACTBOPOB.

PeiiTuHroBasi KOHTpoJIbHasi padora Ne 3
no teme «IloTeHIIHOMETPHUS M BOJIbTAMIIEPOMETPHUSD)

. UeM OTIM4aroTCs ANEKTPO/Ibl CPABHEHHS OT U3MEPUTENIbHBIX 3JIEKTPOIOB?
Onumure npuHLIUI PabOTHI XJIOPCEPEOPSIHOTO U KaJIOMEIbHOTO IEKTPOIOB.
3. Hanummre ypaBHEHHE peakLiy, MPOTEKAIOLIeH Ha XJI0opcepeOpstHOM (KaJlOMEIbHOM) JIEKTPOJIE U
ypaBHeHue HepHcTa, onuchiBaoliee noTeHIHal 3TOro AJIeKTPoia.
4. Yro takoe (hepMEHTHBIE FJICKTPOIBI U ISl KAKUX IIeJIeil OHU UCTIONB3YIOTCS?
N300pazute cxeMaTHYHO SYEHKY, COCTOSIIYIO M3 HACBHIIIEHHOTO KaJOMEJIbHOTO »3IJIEKTpOoJa
(kaToa) ¥ BOJOPOAHOTO 3JEKTPoaa (aHO), TO3BOJISIONLYIO U3MepaTh pH pacTBopa.
6. KakoB mpuHUMN I€UCTBUS METAJUIMYECKUX AIEKTpoaoB 1 poma? Kakue meramibl TPUTOAHBI TS
M3TOTOBJICHUS! HHAUKATOPHBIX 3JIEKTPOJOB?
7. UYto Takoe MOTEHIMA )KUIKOCTHOTO coennHeHusa? Kak ero cBectu K MUHUMyMY?
8. Kak ycTpoen MmeMOpaHHbIH (MOHCEIEKTUBHBIN) 31EKTPO?
9
1

N —

9]

Kakwue turbsl MeMOpaH NPUMEHSIOT AJIs1 U3rOTOBJICHUS HOHCENEKTUBHBIX AJIEKTPOI0B?
0.4Yro Takoe ra3ouyBCTBUTENbHbIE 3JNeKkTpoabl? IlpuBenautre mnpumepsl HIEKTPOIOB IS
onpenenenusi CO,, SO, u HF u onummre npuHmmm ux paboThI.

11. TTouemy pH-uyBCTBUTENBHOM SIBISIETCS TOJBKO XOPOIIO BEIMOYCHHASI CTEKIISTHHAS MeMOpaHa?

12.YTo0 Takoe ‘“XMHIMAPOHHBIHN 3IEKTPO” U JUIsl KAKUX LIEJIEH OH MpUMeHseTCs?

13. Yto Takoe noreHuuan acumMmMmeTpur? KakoBbl BO3MOKHBIE TPUUUHBI €0 BOSHUKHOBEHUS ?

14. [IpuBeauTe mpUMeEpPbl UHANKATOPHBIX 3JIEKTPOAOB ISl MOTEHLIHMO-METPUUYECKOTO THUTPOBAHUS C
WCIIOIB30BAaHUEM: a) KHUCIOTHO-OCHOBHBIX; ©0) OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX, B)
OCAJUTEIbHBIX PEAKLIMIA.

15. B xakux KOOpAMHATAX MOYKHO MMOCTPOUTH KPUBYIO MOTEHIIMOMETPUYECKOTO TUTPOBAHUS?

16. Ot kakux (hakTOpOB 3aBUCUT M KAaKO€ CBOMCTBO XapakTepu3yeT KOd(PPHUIIMEHT CENeKTUBHOCTH
HMOHCEJIEKTUBHOTO AJIeKTpoaa’?

17.Kakum o00pa3oM MOXHO ONpPEACTUTh KOA(P(PUIUEHT CENEKTUBHOCTH HOHCEIEKTHBHOTO
anekTpojaa’?

18. Ha3zoBuTE OCHOBHBIE HCTOYHHKH OLTHOOK MPH U3MepeHUN pH CTEKISTHHBIM DJIEKTPOIOM.

19. Hanmnmure ypaBHeHre HUKOIBCKOTO M MOSICHUTE CMBICIT BXOASIIMX B HETO BEJIMYMH.

20. Kakue 0CHOBHBIE IPUYMHBI TOJISPU3ALUU IEKTPoA0B Bbl 3HaeTe?
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21. Harmumure ypaBHeHUE noyissporpaduueckoid BoJHbBL. UTO Takoe MOTEHIIUAI MOJIYBOHBI U TOYEMY
OH XapaKTepU3yeT MPUPOAY Aernosgpu3aropa’

22. Kakoil mapaMmeTp B METOJE BOJbTAMIIEPOMETPUHU CBSI3aH C KOHIEHTpauuen BemiectBa? Kakue
CTOCOOBI OTIpeieNieHus] KOHLeHTpauu Bel 3HaeTe?

23. B 4eM cyTh METO/1a UHBEPCHOHHOW BOJIbTAaMIIEPOMETPUU?

24. Yem 00ycnoBlieHa BBICOKAsI YyBCTBUTEILHOCTh METO/1a MHBEPCHOHHOU BOJIHTAMIIEPOMETPUU?

25. YeM onpenensiercst BUI KpUBOM aMIIEpOMETPUUECKOT0 TUTpoBaHus? [IpuBenure npumepsl.

26. Kak ycTpoeH KanaroIui pTYTHBIN 3JIEKTPOJ U KaKOBBI €70 TOCTOMHCTBA U HEJOCTATKU?

27.Ilouemy B KauecTBE MOJSPU3YEMBIX 3JIEKTPOJOB B METOJE BOJBTAMIIEPOMETPUH HCIOIB3YIOT
AJIEKTPOABI C MAJIEHBKOM MOBEPXHOCTHIO?

28. Hamnmnre ypaBHeHue MnbKoBHYA U TOSICHUTE CMBICI BXOJSIINAX B HETO BEJIMYHUH.

29. Tlouemy NpOBEICHUIO U3MEPEHHUI B METOAE MOJIApOrpauu MEmaeT pacTBOPEHHBIN KUCIOpO?
Kak ot Hero uzbasnstorcs?

30./]ns 9ero UCHONB3YIOT B METO/IaX BOJIBTAMICPOMETPUU (DOHOBBIN AIIEKTPOIIUT?

31. Jlna kakux 1eseil B MeTo1ax mpsiMOi MOTEHIIMOMETPHH UCTIONIb3yeTCs (POHOBBIN AIEKTPOIUT?

32. Ot kakux (hakTOPOB 3aBUCUT MOTEHIIAA MTOTYBOIHbI?

33. [loueMy B BOJIbTAMIIEPOMETPHUM CHJIa TOKA JOCTHIAaeT MpeAeabHOro 3HadeHua? OT Kakux
(aKkTOPOB 3aBUCHUT BETMYMHA TPEIECIBHOTO TOKa?

34.KpuBble aMIepOMETPUIECKOTO TUTPOBAHUSI.

Tunosble 3axa4u

1. Pacuer paBHOBecHbIX KOHIeHTpauui U pH depe3 3Hauenune D/[C ranbBaHUYECKOIO JIEMEHTA.

2. Pacuer 3Hauenuil moreHnuana u I/ C rampBaHMYECKOTO JJEMEHTa IO AAaHHBIM O COCTaBE
pacTtBopa.

3. Pacyer KOHIEHTpauMii 1O JAaHHBIM MOTCHIIMOMETPUYECKOTO H  aMIIEPOMETPUUYECKOTO
TUTPOBAHUS.

4. Pacder KOHIIEHTpaluid 4epe3 rpaayupOBOYHBIN TpauK W MO METOAY CTaHIAPTHOM MO0OABKU B
MOTEHIIMOMETPHUH U BOJILTAMIIEPOMETPHH.

5. Hcnonb3oBaHue ypaBHEHMs HHKONIBCKOrO i1 pacyera OTHOCHUTENIBHBIX MMOTPEIIHOCTEN
MOTEHIIUOMETPUUECKUX U3MEPEHUI B MPUCYTCTBUH MEIIAIOIINX HOHOB.

PeiiTnHroBasi KoHTpoOJbLHast padora Ne 4
1o TeMe «DJIeKTPOXMMUYeCKHE MeTOAbl aHaM3a. XpomaTorpadusa»

Chopmynupyiite 3akoHbl Dapanues.
Kak MOXHO U3MEpUTh KOJTMYECTBO AJIEKTPUUECTBA B METOJIE MPSIMOM KYJIOHOMETPUHN?
Kak M0OHO U3MEPUTH KOJIMYECTBO AIEKTPUUECTBA B KYJIOHOMETPU-YECKOM TUTPOBAHUU?
[TpuBenuTe mpuMep rpaBUMETPUIECKOTO KYyJTOHOMETpa (Ta30BOT0, TUTPAILIIOHHOTO).

5. Yepe3 nocieaoBaTebHO COSIMHEHHBIE MEPHBIM U cepeOpsSHBIA KyJTOHOMETPHI POITYCTHIN
1 K snexrpuuectBa. Kakoro metania BBIICIUTHCS OOJIBIIE U BO CKOJBKO pas?

6. Paccuuraiite Bpemsi, Heobxomaumoe st Beiaenenus 99,9% Cd u3 20,0 ma 0,1 M CdSOq4
aneKTposn3oM npu cuie Toka 0,1 MA npu Beixoze o Toky 100%.

7. Yto Ttakoe BeIxox 110 TOKy? Uro o3HauaeT 100%-HbIi BBIXO 1O TOKY?

8. Kakme THUmbl XMMHMYECKMX pEAKUUMH MOYKHO HCIOIb30BATh B KYJIOHOMETPHUYECKOM
TUTPOBAHUU?

9. Kak omnpenenurb KOJIMYECTBO JJIEKTPUYECTBA B METOAEC MPSIMON KYJIOHOMETPHUH
rpadudeckum merooMm Mak-Hesuna-beiikepa?

10.B yem paznuure METOIOB NPSIMOM KYJTOHOMETPUHU U KYJIOHOMETPUUECKOTO TUTPOBAHUA?

11.Kakue npoOnembl, XapaKTepHbIE A KIACCHYECKOW TUTPUMETPH, YCTPAHSIOTCS NpHU
WCIIOJIb30BAaHNUH 3JIEKTPOr€HEPUPOBAHHBIX TUTPAHTOB?

PO
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12.Kak MOXHO YCTaHOBUTbH KOHEIl KyJJOHOMETPUUYECKOTO TUTPOBAHUSA?

13.C kakoil 11es1bl0 MPOBOJAT NMPEABAPUTENBHBIN IEKTPOJIN3 B METOJIE KYJIOHOMETPUUECKOTO
TUTPOBAHUS?

14.Kakue (pakTopbl BIUSIOT Ha KAYECTBO BECOBOM ()OPMBI B METO/IE IIEKTPOTPABUMETPUU?

15.KakoBbI 1OCTOMHCTBA METO/1a BHYTPEHHETO (CaMOIIPOM3BOJIHLHOTO) JIEKTPOIH3a’?

16.KakoBbI OrpaHn4eHHsI METO/A AIEKTporpaBuMeTpun? Kakumu npuurHaMyu OHYU BbI3BaHbI?
17.Kakue ¢hakTophl BIUSIIOT Ha BEIHYHUHY yIEITbHON JIEKTPOIPOBOI-HOCTH pacTBopa?
18.M300pazute cxeMy YCTAaHOBKH JUIsi M3MEPEHHS SJIEKTPOIIPOBOIHOCTH PACTBOPOB?

19.01 kakux ¢GakTopoB 3aBUCHUT (PopMa KPUBOU KOHTYKTOMETPHUIECKOTO TUTPOBAHHMSI?

20.Kakue TpeOOBaHUS IIPEABABIISIIOTCA K  peakuusm, UCIIOJIb3YEMBIM JUTS
KOHJAYKTOMETPUYECKOTO TUTPOBAHUS?

21.Kak MOXHO M3MEPHUTh KOHCTAHTY Aucconuanuu crnadoit kucnotsl (ITP manopactBopumoro
COEIMHEHHS) METO/I0M KOHIYKTOMETPUU?

22 .Kakuie HOHBI 00J1Ta0T CaMO BBICOKOM MOABMKHOCTBIO? [Touemy?

23.Kaxko#t BuJI MMeeT KpHuBasi KOHIYKTOMETPHUECKOTOo TUTpoBaHus. CMecu CHIIbHOW U ciaboi
kucaoThl? OT yero 3aBUCUT (popma Takol KpUBOM?

24 B xakux pactBopax: a)NH; + NaOH; 6) NaOH + KOH; B) NaOH + NaCl moxHo
Qg pepeHIIMPOBAHHO ONPEACTUTh COAEp)Ka-HUE OOOMX KOMIIOHEHTOB KOHJIYKTOMETPHUYECKUM
tutpoBanueM pactBopoMm HCI? Kakoil Bug MUMEIOT KpUBBIE TATPOBAHUS CMECE?

25.ITo kakoMy 3aKOHY U3MEHSETCSI CHUJIa TOKA B XOJI€ MPSAMOro KyJOHOMETPUUECKOTO

26.IlpuBenure mpUMephl KYJTOHOMETPUYECKOTO TUTPOBAHUS: a) 3IJIEKTPO-T€HEPUPOBAHHBIMU
OKHUCIIUTEISIMHU; 0) DIEKTPOTCHEPUPOBAHHBIMH BOC-CTAHOBUTEISIMH; B) C HCIIOJIH30BAHUEM
peakuuii OcCaKIeHHs M KOMIUIEKCOOOpa3oBaHMs; T) C HUCIOJIB30BAHUEM PEAKIMI KHUCIOTHO-
M3MEpPEHUS?OCHOBHOT'O B3aUMOICHCTBUS.

27 .Kakum 06pa3om kinacCUUIUPYIOT XpoMaTorpaduuecKkre METO bl aHaIn3a?

28. Kakue BenmuUMHBI XapaKTepU3yIoT 3PPEeKTUBHOCTh XpoMaTorpaduueckoil koaonku? Kakum
00pa3oM ee MOYKHO TTOBBICUTH?

29.Kak oueHuBaroT 3¢ (HheKTUBHOCTh pasesieHus B Xxpomarorpadun?

30.KakuM o00pa3omM BIHAET CKOPOCTh MOTOKa Ha 3(P(HEKTUBHOCTH XPOMATOrpaPUIECKOMN
KOJIOHKH C MO3UIUN KUHETHYECKOU TeOpUH?

31.Hanumute ypaBHenue Ban-JleemTepa U MOSCHUTE CMBIC BXOASIIUX B HETO BEJIUYMH.

32.M1310%UTE OCHOBHBIE NOJOKEHUS KOHLENIUU TEOPETUYECKHX TAPEIOK M €€ OCHOBHBIE
HEJO0CTaTKH.

33.IloctpoiiTe rpaduk 3aBucuMocTH BenuduHbl BOTT 0T CKOpOCTH MOTOKA B COOTBETCTBUU C
ypaBHeHueM Ban-/leemrepa.

34 Kakue mapaMeTphl HMCIOJB3YIOTCS [JI1  HMACHTHU(UKAIMK BEIIECTB B METOJAC Ta30BOM
xpomarorpadun?

35.Ha3oBuTe OCHOBHBIE IPUEMBI MEpeXoAa OT BEJIWYUHBI AHAJIMTHYECKOIO CHUTHAJIA K
KOHIIEHTPAIIMU B METOJaX ra30Boii xpomaTorpaduu u BOXKX.

36.Ha3oBuTe OCHOBHBIE NApaMETPbl, HMCIIOIb3YyEMbIE I KOJMYECTBEHHBIX H3MEPEHHUU B
Xxpomarorpaduu.

37.M3n0oxuTe CyntHOCTh MeTona uaeHTUuduKamu mo Kosauy.

38.M300pa3uTe NpUHIMIHAIBEHYIO CXEMY ra30BOro XxpomaTorpada.

39.Ha3zoBuTEe OCHOBHBIC THIIBI JETEKTOPOB B Ta30BOM xpomarorpaduu. M3moxuTe MPUHITUATIBI
ux paboThI.

40.HazoBuTe OCHOBHBIEC TUITBI IETEKTOPOB B MeToAe BOXKX 1 M3710KUTE OCHOBHBIE TPUHIIUIIBI
uX paboTHI.

41.Ha3oBuTe OCHOBHBIC OJIOKH, BXOJIAIIUE B CXEMY KHUIKOCTHOTO XpoMarorpada.

42 KaxoBbl BO3MOKHOCTH U ITpenmMy1iecTsa Merona BOKX?

43.KakoBa poJib MOJISIPHOCTH HETIOABMKHOM (ha3bl IPH pa3/ieIeHUH OPraHUYECKUX BEIeCTB?
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44 Kakue TpeOOBaHUS MPEABABIAIOTCS K TMOJABMKHBIM M HEMOJABHMKHBIM (azaM B MeETOJIEe
ra3oBoil xpomarorpaduun?

45.M3n0xkuTe mpuHIUT uaeHTUUKaIMU BemecTB B Metoae TCX.

46.Ha ueM 0CHOBaH KOJHMYECTBEHHBLIN aHanu3 B MeToae TCX?

47.Yto takoe kodpdurment Rs? OT kakux GakTopoB OH 3aBUCUT?

48.113105kMTE CYIIHOCTh METOZa HOHOOOMEHHOM XpoMarorpaduu.

49.Ha3oBuTE OCHOBHBIEC THUITHI HOHOOOMEHHBIX MaTEPHAIIOB.

50.Yto Takoe cratuueckas eMKOCTh MOHUTA? J/[MHamMudeckas eMKOCTh HOHUTA?

Omoop u no02omoeka npood K ananusy

1. Yto Takoe reHepanbHasi Mpoda aHATM3UPYEMOTO BEIIECTBA, U KaKUE TPEOOBAaHUS K HEl
MPEIBABISAIOTCS?

2. Uro takoe nabopaTopHas npoba? Ananuzupyemas mnpooda?

3. Uewm omnpenensiercs crnocod oToopa u pazmep npoosi?

4. Ha30BUTE OCHOBHBIC HICTOYHHUKH MOTPEITHOCTEN pU 0TOOpE MPOOBI aHATU3HPYEMOTO
BEIIEeCTBA.

5. UYro Takoe «Mokpoe o3oieHue»? Kakue BemecTBa 00BIYHO UCTIONB3YIOT TIPH MOATOTOBKE
poOBI K aHAJIN3y METOJIOM «MOKPOTO 030JICHUS»?

6. Urto Takoe «cyxoe 030yieHHe»? B Kakux cilydasx MPUMEHSIOT 3TOT CIIOCO0
poOONOATOTOBKU?

7. Kakue ciocoObl akTUBU3AIUY CTAIUU TTOJATOTOBKU MPOOBI K aHanu3y Bel 3HaeTe?

8. M3noxwure CymHOCTh METO/A CIUIABJICHMS C IUIaBHAMU. Ha30BUTE OCHOBHBIE THUIIBI IIJIABHEH,
MIPUBEAUTE TPUMEPBHL.

9. Uem oTiIMYAETCsl MUPOIU3 OT CYXOr0 030JI€HUA?

10. B ueM 3axirodaercs IpoLecc ClieKaHus?

11. IlpuBenuTe npuMepsbl UCIOIB30BAHUS METOJOB CKUTAHUS JUISl aHAIM3a OPraHUYeCKUX
COEUHECHHUI.

Pazoenenue u konyenmpuposanue

1. [aiire onpenenenue moHATUN: K03()(PUITMEHT pacnpeneneHust; KOHCTaHTa paclpeIeICHuU:
CTENEHb W3BJICUCHUS; KOOPDUIIMESHT pa3/ieTICHUsI.
2. H3n0xuTe CyIHOCTh NPOIECcCca IKCTPAKIUH.
3. HazoBute ocHOBHBIE TPEOOBAaHNUS K SKCTPareHTaM M SKCTPAKLIMOHHBIM PeareHTaM.
4. HazoBuTte (hakTOphl, BIUAIONINE HA CTENICHb U3BJICYEHUS] KOMIIOHEHTA B IPOIECcCe
AKCTParupoOBaHHUS.
5. HazoBure oprannueckue pacTBOPUTENH, HaOO0JIee YaCcTO UCIIOJIb3yEeMbIe B METOAAX
HKCTPAKLIUH.
6. Uro Takoe coocaxaenue? OOOCHYITE IperMyIecTBa aMOPGHOTO OCaaKa Tepe.
KPUCTAJUINYECKUM IPU COOCAXKIEHUH MUKPOKOMITOHEHTOB.
7. Copbuus, ee knaccudukamus. OCHOBHbIE COPOCHTHI.
IIpumepsl 3amau
1 K nBym mpoGam aHanmu3upyeMoil BoJbl JOOABUIM paBHbIE 00BEMBI CTAHIAPTHBIX PACTBOPOB
kamus (¢=50,0 u 100,0 MKr/miI, COOTBETCTBEHHO) U M3MEPUIN MHTCHCUBHOCTH M3Ty4YCHHs AyOJeTa
kaums (766,5 u 769,9 um) B utamern. COOTBETCTBYIOIIME 3HAUYECHUSI MHTCHCUBHOCTEH (y.€.) paBHBI
46,5 n 76,5, a ”HTEHCUBHOCTb U3Jy4Y€HHs] KOHTPOJIBHOTO ombITa - 5,5. Paccuuraiite conep:kaHue
KaJis B aHaM3upyemMoM obpasme. Oteet: 18,3 MKr/mit.

2 Haecky yno6penus 2,0000 T mpOKHISTHIN C HACHIIIICHHBIM PAaCTBOPOM OKCaJlaTa aMMOHHS,
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OXJIaWH, OTGUIBTPOBAIM W pa3daBuian Boaod a0 500 mut. AnukBoTty 3TOoro pacrsopa (5,00 mu)
paz6asuiu 10 250,0 Ma 1 GoTOMETPUPOBAIIN B IJIAMEHHU B TEX )K€ YCIOBHUSAX, YTO U JIBA CTAHIAPTHBIX
pactBopa KCl. [Tomyunnu ciemyroniue pe3yibTaThl:

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

Paccuwnraiite maccoByto nomto kanus (%) B ynoopenuu. Otet: 10,0%.

3 Tab6nerky ButamuHa C pacTBopmin B kojioe emkocThio 200,0 M1 u 10 Mut mosrydeHHOTO
pacTBOpa MOMECTIIIH B TYEHKY U OTTHTPOBAIN ACKOPOMHOBYIO KHCIIOTY 3JIEKTPOTEHEPUPOBAHHBIM
Br;, (C¢HsOs + Br, —— CcHOs+ 2Br + 2H+). CKoJIbKO aCKOPOMHOBOM KHUCIIOTHI COIEPIKAIOCH B
TabJieTKe, €CIM Ha TUTPOBaHKe 3aTpadeHo 6 MuH 51 ¢ mpu cuie Toka 70,4 MA? My = 176 r/MOIIB.

4.2 ®oHJ OLIEHOYHBIX CPeJICTB AJs MPOBeIeHNs MPOMEXKYTOUHOI aTTecTalMu
ITpomesxyTouHas popma KOHTPOJIS — 3a4€T, IK3aMEH

4.2.1 Bonipocsl 1Jisl MOATOTOBKH K 3K3aMeHY

Mertponoruueckas OIEHKa pe3yJbTaToB H3MepeHuil. [IpaBUIBHOCTH, BOCHPOU3BOIUMOCTD
pe3yiabTaToB. IlorpemHocT uU3MepeHui, BHUABI, CTPYKTypa. AHaIUTH4YeCKUM curHaia. OCHOBHBIC
MIPUEMBI IIEPEX0J1a OT BEJIMYMHBI AHATUTUYECKOIO CUTHAJNA K KOHLIEHTpAaUUH. MeToJl HAaMMEHbIINX
KBaJ[paTOB.\

Mertoapl pa3aenenus U KOHIEHTpupoBaHus. Criocodsl mpo6ooTOopa. MeTopl TOATOTOBKU MPOOBI K
aHaIu3y.

Krnaccudukanus cnexTpaibHbIX METOI0B. XapaKTEPUCTUKU CIIEKTPaJIbHBIX MPHUOOPOB: 1IyM, Apeid,
paszpermiamonas crocoOHOCTh, Aucnepcus. MonekynspHass aOCOpOLMOHHAs CHETpOMETpus. 3aKOH
Bbyrepa-JlamGepra-bepa.  CnekrpodoToMeTpbl, MOHOXpPOMATOPHI,  (POTOAIEKTPOKOIOPUMETPHI.
[Ipsmass cnektpodoromerpusi, audpdepeHnuanptas, MpPOU3BOAHAS; CHEKTPOPOTOMETpUIECKOe
TUTPOBAHHUE.

KonebarenpHast cnektpockonus. [IpuHIHMI MeTona, BUABI KOJNEOAHWA, NETEKTOPHI, UCTOYHUKHU
B0O30yx1eHus. KauecTBeHHBIN U KOJMYECTBEHHBIN aHAIIN3.

Macc-crekTpoMeTpusi, CriocoObl HOHU3AIINHN, KAYECTBEHHBIN U KOJMYECTBEHHBIN aHAH3.
ATomMHO-a0copOnmonHast  criektpoMerpus. [lpuHmunm  Meroma. WcTouHWKHM — BO3OYKIICHHUS.
ATOMH3aTOpBI: TIaMEHHAsT W DIJIEKTpoTepMuueckas aromuzanus. OMMOKU aHaM3a, MOMEXU U
crocoObl X ycrpanenus. [Ipumenenne Merona.

OMUCCHOHHBIN CHEKTpaibHBIA aHamu3. McTtouHuku Bo30yxkaeHus. CyIIHOCTh KadeCTBEHHOTO
ananu3a. PacmmppoBka  cnektpoB. KonmuectBenHwlii  aHanmu3.  [IpumeHeHwe  meTona.
JltoMUHECHIEHTHBIN CHeKTpaidbHbIM aHanu3. Bunabl moMuHecleHIMU, KUHETHKA. 3akoH CTokca-
Jlomenst. Tymenne mromuHecHeHIMU. CXemMbl TPUOOPOB I JIFOMHUHECIIEHTHOTO —aHaJIM3a.
KBaHTOBBIII M »HEPreTUUYECKUi BBIXOAbl JIIOMHUHECHEHUUU. KauyecTBEHHbIM M KOJIMYECTBEHHBIM
aHanus. [Ipumenenue mMerona.

PeHnTreHocnekTpaibHble  METOABI  aHanu3a. PeHTreHoBckue CHekTpbl. (OCHOBHBIE — OJIOKH
PEHTICHOCTIEKTPAIBHBIX ~ MPUOOpPOB.  PeHtrenodnyopecueHTHri aHanmu3. KadecTBeHHBIM U
KOJINYECTBEHHbIN aHau3. [[pumMeHenue metoa.

DNEeKTPOXMMHUYECKME METOJbl aHalu3a. BO3HUMKHOBEHHME MOTEHUMAda. YCJIOBUS H3MEpPEHUs
aHAIUTUYECKOTro curHana. [loTeHuuoMeTpu4yecKuid METOJ aHaidu3a, YCJIOBHS  BBINOJHEHUS
MOTEHIIMOMETPUYECKUX H3MepeHnH, MeToabsl n3Mepenus: DJIC raapBanudeckoro snementa. [Ipsamas
noteHnuomeTpus (monomerpusi). Auddy3suonnsiii moreHnman. [loTeHIIMOMETpHYECKOE TUTPOBAHHUE.
Knaccudpukanus 51eKTpoJOB B TMOTEHIIMOMETPUH. OJIEKTPOABl HU3MEPUTENbHbIE U 3JICKTPOIbI
cpaBHeHUsA. VOHCENEKTHBHBIE SJICKTPOABI, UX yCTPOWCTBO, MPHUHIMILI PabOThl U TPUMEHEHHUE,
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CEJIEKTUBHOCTD. CTEKIITHHBIN DJIEKTPOJ U APYTHUE DIEKTPOIBI I onpenenenus pH.
Bonbsramnepomerpuueckuii Meton asanusa. KpuBas Tok-noreHuuan. llonspusanus 31eKTpoaos.
[Ipsimass BombTammepomerpus. llomsporpadus. Amrepomerpuueckoe TuTpoBaHue. [IpuMeHeHne
MeToja. VHBEpcHOHHAs BOJBTAMIIEPOMETPHUS. YCIIOBUS BBINOJIHEHHE BOJIBTAMIIEPOMETPHUUECKHUX
HW3MEpPEHHUII.

Kongykromerpuueckuii ananus. M3MmepeHue 31€KTpONpPOBOAHOCTH pacTBOpoB. (CxeMa yCTaHOBKHU
IUI U3MEPEHMS DJIEKTPUUYECKOM MpoBoaUMOCTH. [IpsiMas KOHIYKTOMETpUs, KOHIYKTOMETPUYECKOE
tutpoBaHue. Bunbl kpusbiX. IlonBwkHOCTH MOHOB. KylOHOMETpHsI NpU TOCTOSIHHOM TOKE U
MIOTEHIIAAJIE, KYJJTOHOMETPUYECKOE TUTPOBAHUE. JNEKTPOrpaBUMETpUs. BHYTpEHHUN 3IIEKTPOIIN3.
Xpomatorpadus. Knaccupukamuss MeTonoB, ra3oBas M KHMIKOCTHAsh  XpomaTorpadus.
Teopetnueckne OCHOBBI xpomarorpaduu. OCHOBHBIE OJIOKH ra3oBbIX W JKHIKOCTHBIX
xpomarorpadoB. XpomaTorpaduueckuil NMHK, mapameTpsl yraepxuBaHus. Jlerextopsl. CBoHcTBa
HEeMOJBWXKHBIX (a3. ['a3oBast, KUAKOCTHAs, TOHKOCIOWHAs, HMOHOOOMEHHas M Jpyrue BHJBI
xpomarorpaduu. [IpUHIMOBI ¥ MEXaHU3MBl yIACpXKHBaHUA U pazfeieHus. IPQPEKTUBHOCTD
xpomarorpaduaeckoro paszaencHus. KadecTBEHHBIM M KOJMYECTBEHHBIM aHanmu3. OnTuMHU3anus
YCIIOBHI aHajIM3a B ra30Boil XxpoMaTtorpaduu u BbICOK03()(PEKTUBHOM KUAKOCTHON XpoMaTorpaduu.
XpoMaTo-Macc-CIEKTPOMETPHS.

Pagnanuonnbsie n3mepenus. OCHOBHbBIE BHUABI MOHU3MPYIOIIETO H3JIydeHHUs. Jl€TeKTOpbI, METOMbI
KOJINYECTBEHHOI'O aHaINu3a. TOYHOCTh U pa3pelaonas CiocoOHOCTh PaIuoI0OrMUECKUX U3MEPEHUH.
HeiTpoHHO-aKTHBAalMOHHBIN aHAJIN3.

du3nuecKkue U MEXaHWYECKHE MCIBITaHUs (Ha IpUMEpe HUCHBITAaHWM B CTPOMTEILCTBE). MeTobl
ne(peKTOCKONUN MaTepHasoB.

buonorudeckne MeTo bl KOHTpOIA. OnpeneneHne TOKCHYHOCTH BOJBI.

MeToapl TEpMHUYECKOTO aHanu3a. Bo3moxkHocTM W npumeHeHue. OnpeneneHue moKazaTesnen
I10KapOB3PBIBOOIIACHOCTH MaTEPUAIIOB.

IIpumep 3K3aMeHANMOHHOI0 OMJIeTa

®OI'BOY BO «Kyb6aHckuit TOCY1apCTBEHHBI YHUBEPCUTET»
Kadenpa ananurudeckoit Xumun
Hucuunnmza «MeToasl U CpeIcTBA U3MEPEHUM U KOHTPOJIS»
Hamnpasnenue noarorosku 27.03.01 «Cranaaptuzamnusi 1 METPOJIOT U

buier Nel

1. bmok-cxema razoBoro xpomartorpada.
2. llonspusanus 3J€KTPOJOB

3aB. kadeapoii aHATUTHYECKON
XUMUH, JI-p XUM. HayK, ipodeccop 3.A. Temepnaien

Kpurepuu BbicTaBjIeHNS OIIEHOK HA JK3aMeHe:

OlIeHKA «OTJMYHO»: ITyOOKHE MCUEPHbIBAIONIME 3HAHUS BCErO MPOrpaMMHOIO MaTepuana,
JIOTUYECKH TOCJIEI0OBATEIbHbIE, TOJIHbIE, IPABWIbHBIE M KOHKPETHBIE OTBETHl HA BOMPOCHI
HK3aMEHAIIMOHHOTO OWJIeTa W JOMOJIHUTEIbHBIC BOMPOCH]; UCIIOJIb30BaHUE B HEOOXOIUMOU Mepe B
OTBETaX TEPMUHOJIOTUU TUCIHUIUIUHBI, MMPEACTABICHHOW B PEKOMEHAYEMBIX Y4eOHBIX MOCOOUIX M
JOTIOJTHUTEIBHOM JIUTEepaType;

OlleHKA «XOpOoIIo»: TBEPAbIE W JOCTATOYHO TIOJHBIE 3HAHUS BCErO0 MPOTPaAMMHOIO
MaTepuaia, nocieoBareabHble, MPaBUIbHbIe, KOHKPETHBIE OTBETHl HAa MOCTABJIECHHBIE BOIPOCHI MPU
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CBOOOTHOM pearnpoBaHUM Ha 3aMEYaHUs 110 OT/ACIBHBIM BOIIPOCAM;

OIleHKA «yI0BJIETBOPUTEIbHO»: 3HAHHE U TMOHUMAHHE OCHOBHBIX BOIPOCOB MPOTPAMMBIL,
HAJIMYME HECYIIECTBEHHBIX OmmMOOK (HEe Oonee 50%) mpu HECTIOCOOHOCTH WX CaMOCTOSTEIHHON
KOPPEKTHPOBKH;

OlleHKA «HEYI0BJEeTBOPHUTEIbHO»: HEMOHNMAHUE CYIIHOCTH H3JIaraeMbIX BOIPOCOB,
rpyObIe CyIIeCTBEHHBIC OMUOKH B OTBETE, HEYBEPCHHBIC W HETOYHBIC OTBETHI Ha JOMOJHUTEIHHBIC
BOIIPOCHI IK3aMEHATOPA.

KpuTtepuu onieHKH NpH caavye 3a4era:

OlleHKAa <«3a4YTEeHO»: CTYACHT BIAJeeT TEOPETUYECKUMHU 3HAHUSMHU 10 BCEM pazjesiaM
IVCIUIUIMHBL, 00JIaJlaeT TMPAaKTUYCCKUMH HaBBIKAMH TIPOBEICHUS OKCICPUMEHTOB, BO3MOXHO,
JIOTTYCKAeT HE3HAYUTEIIbHbBIE OMUOKHU; CTYICHT YMEET MPABUIBHO OOBSICHATH MPUYHHBI IIPOIIECCOB U
SIBIICHHUI, WIUTFOCTPUPYS OTBET IPUMEPAMH.

OlleHKA «He 3a4YTeHO»: MaTephall HE YCBOCH BOBCE WM YCBOCH YaCTUYHO, CTYACHT
3aTpYAHSETCS] TIPUBECTH MPUMEPHI 10 pa3lesiaM AUCIUIUIMHBI, MOKA3bIBaCT OTPAHUYCHHBI 00BEM
3HAaHUU TPOTPAMMHOTO MaTepHalia, He MOKa3bIBaeT HABBIKOB 3KCTICPUMEHTAILHON pabOTHI.

O1eHOYHBIE CPENCTBA /ISl MHBAIUAOB U JIMII C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMU 37TOPOBBS
BBIOMPAIOTCS C YUETOM UX MHIAUBUAYATBHBIX MCUXO0(QU3MIECKUX OCOOCHHOCTEH.

— IpH HEOOXOTUMOCTH WHBAJIMAAM M JIIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI
MIPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI LIS TIOATOTOBKU OTBETA Ha IK3aMEHE;

— IpU TPOBENEHUH MPOLEIYpPHl OLCHWBAHUS PE3yJIbTaTOB OOyYEHHsS WHBAIUAOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3[I0POBbS IPEIyCMAaTPUBACTCS HCIOJIb30BAaHUE TEXHHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX MHAWBUAYAIBHBIMUA OCOOEHHOCTSIMH;

— IpU HEOOXOJMMOCTH JUISI O0YYaIOIUXCA ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI U
WHBAJIXIOB TPOIIETypa OIICHUBAHUS PE3yJIbTaTOB OOYYCHHUS MO AUCIUTUINHE MOXKET IMPOBOIUTHCS B
HECKOJIBKO JTaroB.

[Mporienypa oOlleHMBaHHS pPE3yJbTaTOB OOyUEHHS WHBAIWAOB W JIMII C OTPAaHHYCHHBIMH
BO3MOYKHOCTSIMH ~ 3/I0POBBSI TI0 AMCHUIUIMHE (MOIYJIO) TPEAYCMAaTPHBACT MPEIOCTABICHHUE
uHpopmanuu B (QOpMax, aJaNTHUPOBAHHBIX K OTPAHMYCHHUSM HX 370POBbS M BOCHPHUSATHS
uHpOpMaIUU:

JUist U1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B Ie4aTHOM (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JAist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeUaTHOM opme,

— B popMe 3IIEKTPOHHOTO TOKYMEHTA.

J11st U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B re4atHo# (opwme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeYeHbh MOXET ObITh KOHKPETH3MPOBAaH B 3aBHUCHUMOCTH OT KOHTHMHIEHTa
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOM W [ONMOJIHUTEJIbHOW Y4eOHOH JUTEPATypbl, HEOOXOAUMOM sl
OCBOEHUS TUCHMIINHBI (MOYJIs1)
5.1. OcHoBHas1 IUTEpaTypa
1 OCHOBBI aHAIUTUYECKON XUMMHU: y4eOHUK JJIS CTYJIEHTOB By30B B 2-X Tomax/Ilox pen. 3omoroBa
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IO0.A. M.: Akanemus. 2010

2bap6anar, FO.A. OCHOBBI aHATUTHYECKOW XUMHHU: NPAKTHUECKOE PYKOBOJACTBO [DIIEKTPOHHBIHM
pecype] : pykoBogactBo / FO.A. bap6anat, A.B. I'apmami, O.B. Monoraposa, E.A. Ocumnosa ; mox pe.
3onotoBa FO.A., lllexoBuoBoit T.H., Ockonka K.B.. — Dnektpon. nan. — MockBa: U3gaTenbcTBo
"JlabopaTtopus 3Hanui", 2017. — 465 c. — Pexxum mpocryna: https://e.lanbook.com/book/97410

5.2. lonoiHUTEIbHAS JIUTEPATypa
1 Ananutndeckast xumus. [IpoGieMbl u moaxoasl B 2-x T., mof. pen. Kempraepa P., Mepme XK.-M.,
Otro M., Buamep I'.'M., niep. ¢ anr., M.: Mup ACT, 2004

2 Bacunbe B.II. AnanuTtudeckas XuMus: COOPHHUK BONPOCOB, YIPOKHEHUN W 3a7ad: ydeOHOe
nocobue ms cryaenToB By3oB / B. I1. Bacunwes, JI. A. Kouepruna, T. [I. Opnosa - 4-e u3zn., crep. -
M.: Ipoda, 2006.
3 Bepumnun, B.M. Ananutudeckass xumus [DneKTpoHHBIN pecypc] : yueOHuk / B.M. Bepmmnuum,
N.B. Brnacosa, 1.A. Hukudoposa. — Dnekrpon. nan. — Cankrt-IletepOypr: Jlanp, 2017. — 428 c.
— Pexum gocryna: https://e.lanbook.com/book/97670 .

Jis ocBOEHMSA IDUCHMIUIMHBI WHBAJTUAAMU U JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbSI UMEIOTCS U3/IaHMsI B SJICKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOINOTEYHBIX cucTeMax «JlaHby u
«}Opaiiry.

5.3. [lepuoguyeckue u3aHus
KypHan aHanuTH4ECKOH XUMHUH
3aBojckas jabopatopus. /[lnarHocTrka MaTepHaioB.

6. Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «UHTepHeET», B
TOM 4YHCJIe COBPeMeHHbIe MPogecCHOHATbHBIE 0a3bI IAHHBIX H HH(POPMAIHOHHBIE CTIPABOYHbBIE
CHCTEMbI, He00X0UMBbIE JISI OCBOEHHSI AMCUUIIMHBI (MOIYJIs1)

-benepanbHOE areHTCTBO 1O TEXHUYECKOMY PETYIMPOBAHUIO W METPOJIOTHH, CailT
WWW.gost.ru; 6a3a HOpMaTUBHBIX JJOKYMEHTOB;

-caiiT PenepalibHOTO areHTCTBA M0 TEXHUUYECKOMY PETYIUPOBAHUI0 U METPOJIOTHH
http://protect.gost.ru;

-ToMcKoBas wiathopma, o0beuHsoNas pedepaTuBHbIe Oa3bl JAHHBIX MyOIUKAIHA B
Hay4HBIX )KypHaJIaX W MaTeHToB http://www.webofscience.com;

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

-cnpaBouHO-TIipaBoBas cucteMa «Koncynbrant [Lmocy (http://www.consultant.ru);

-0a3a manubix HayuHoit anekrponnsiit oubmmorexku eLIBRARY.RU https://elibrary.ru;

-TopTaj OTKPBITHIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru;

-0aza paHHbIX BcepoccHiickoro HWHCTUTYyTa HAyYHOHM M TEXHMYECKOW MH(pOpMaIu

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

-penepanbHblii  MHPOPMAIMOHHBIM  (HOHA 1O OOECICUCHHIO EIWHCTBA H3MEPECHUM
https://fais.gost.ru/fundmetrology/registry;

-caitT Poccrannapra. HopmatuBHas u rexanyeckas 6a3sl ['CU
https://www.gost.ru/portal/gost/home/activity/metrology/normandtech;

-uH(pOPMAIMOHHAS CIIPABOYHAS CHCTEMa HOPMATUBHO-TEXHHUECKOHN 1 MPaBOBON
nHpopmanuu TexskcnepT (HalMOHAIbHBIE CTAHIAPTHI, IPUPOJIOOXPAHHBIE HOPMATUBHBIE
JTOKYMEHTBI) Www.cntd.ru;

-¢penepanbHas rocyaapcTBeHHas HHPpopMaloHHas cuctema «HarronanbHast 3JeKTpOHHas

oubmmoreka» https://H30.pd.

7 MeToauyecKkne yKa3aHUd U MaTepHaJIbl 10 BUAAM 3aHATHI
MeTtoauyeckue peKOMEeHAALMH CTYAEHTaM 110 OPraHUu3aluy U3YYeHHs JHCIUILIHHbI
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" MeToabl U CPeACTBA U3MEPEHUIT U KOHTpOJst "

VYenemHoe 0CBOGHUE JUCHHUILIMHBI MIPEANOIaracT akTUBHOE, TBOPUYECKOE Y4ACTHE CTYJIEHTA
IyTeM IJIAHOMEPHOM, TTOBCEAHEBHON PaOOTHI.

O0mme pekoMeHIATUT

W3ydenne NUCHMIIMHBI ClEAyeT HAYMHATH C MpopaboTku paboueil mporpammsbl, ocoboe
BHMMAaHUE, yAeNss UEeNsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIUH

[IpocMOTpuTE KOHCHEKT cpa3y IMOCIe 3aHATHM, OTMEThTE MaTepuajl KOHCHEKTAa JIEKIUH,
KOTOPBIA  BBI3BIBACT 3aTpyJHEHMs Uil IOHMMaHudA. [lombrtalTech HaWTH  OTBETHI  HA
3aTpyAHUTENIBHBIE BONPOCHI, UCIOJIb3Ys PEKOMEHIAYyEMYIO JuTepaTypy. Eciam camocTosTenbHO He
ynainoce paszolOparbcs B Marepuaie, chOpMYIHPYWTE BONPOCHI M OOpaTHTECh 3a MOMOLIBIO K
MpernoaBaTelio Ha KOHCYIbTAllu UIH OJbKale JeKIuu.

PerynspHo orBoaute Bpemsl [Uisi NOBTOPEHMS IPOWIEHHOIO MaTepuasna, IpOBepsisi CBOU
3HAHUS, YMEHHS U HABBIKU 10 KOHTPOJIbHBIM BOIPOCAM.

BoinosiHeHue 1a00paTOPHBIX padoT

Ha 3anstum momyuute y mnpemnojaBaresisi rpaduK BBINOJHEHHUS JIA0OpAaTOPHBIX padoT.
O63aBeauTech BceM HEOOXOIMMBIM METOTUYECKUM 00ECIICUCHUEM.

[lepen mocemeHueM JabOpaTOpUM U3YYUTE TEOPHIO BOMpPOCA, MPEANOJIAraeMoro K
HCCIICZIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIIECH paboTe W MOATrOTOBBTE
MIPOTOKOJI IPOBEJCHUSI paObOThI, B KOTOPBIN 3aHECUTE:!

— Ha3BaHHE palOTHI;

— 3aroTOBKH TaOJUIL IS 3aITOJTHEHHS SKCIIEPUMEHTATbHBIMHI JaHHBIMH HAOIOACHUH;

— YpaBHEHHs XMUMHMUYECKHX PEaKIMH IMpeBpalleHuil, KOTOophle OYAYyT OCYILECTBIICHBI IMpU

BBITNIOJTHEHUH dKCIIEPUMEHTA;

— pacueTHbIie (POPMYIIBIL.

OdopmiieHre 0TYETOB JOJKHO MPOBOJUTHCS MOCIIE OKOHYAHUS PaOOTHI B J1aOOPaTOPUH.

JIns TOATOTOBKM K 3allUTe OTYeTa CIexyeT MpPOaHAIN3UPOBaTh SKCIEPUMEHTAIbHbIC
pe3yabTaThl, COMOCTABUTh MX C W3BECTHBIMU TEOPETUYECKHMHU IOJIOKEHUSMH MM CIPABOYHBIMU
JTaHHBIMH, 00OOLIUTE PEe3yNIbTaThl UCCIEIOBAHUM B BH/E BHIBOJIOB IO PabOTE, MOATOTOBUTH OTBETHI
Ha BOIIPOCHI, IPUBOJUMBIE B METOJMUYECKUX YKa3aHHUAX K BBIITOJHEHUIO Ja00paTOPHBIX padoT.

MeToanyeckue peKOMeHIAMHU MPENoAABATE/ISIM 10 METOAUKE NMPOBeAeHNsS] OCHOBHBIX
BH/IOB Y4eOHbIX 3aHATHI

Jlekuuu

Memoouka umenus nexkyuti

Jlexuuu SBISIIOTCS OJHUM W3 OCHOBHBIX METOJOB OOy4YeHHUs MO AMCHUIUIMHE, KOTOphIE
JOJDKHBI pelaTh CIEAYIOLUE 3a0auu:

—H3J105KUTh BAKHEHIIIMN MaTepuall MPOrpaMMbl Kypca, OCBEIIAIONIUN OCHOBHBIE MOMEHTHI;

—pa3BHUTh y CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSITEIIPHOW paboTe HajJ y4eOHOW M HAyIHOU
JIUTEPATYPOil.

I'maBHOM 3amadel KakIOW JIEKUUU SBJISIETCS PACKPBITUE CYIIHOCTH TEMbI M aHAIU3 €€
TJIaBHBIX TOJIOKeHUH. PekoMeHayercss Ha mepBOM JIEKIMU JOBECTH 1O BHUMAHUS CTYAECHTOB
CTPYKTYPY Kypca U €ro pas3zeibl, a B JaJIbHEHIIIEM yKa3blBaTh HAYal0 KaXKJ0ro pasniena, CyThb U €ro
3a/auM, a, 3aKOHYHMB H3JI0’KEHUE, IMOJABOJUTH UTOT IO 3TOMY pas3zesly, 4TOObI CBsI3aTh €ro CO
CIIETYIOILUM.

Cooepoicanue nexyuii
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Conepkanue JIGKIUN ompenenseTcs padodeil mporpammoin kypca. KpaiiHe »xemaTenbHO,
4TOOBI Ka)kKJasi JICKIMsI OXBaTblBajla M HMCYEPIIbIBAIA OINpPENEICHHYI0 TeMy Kypca M INpeacTaBisia
co0Oi JIOTMYECKH BIIOJIHE 3aKOHUYEHHYIO paboTy. Jlydiie cokpaTHTh TeMy, HO HE JOMYyCKaTb
nepepbiBa €€ B TAKOM MECTE, KOTJJa OCHOBHAS UJies €llle MOJTHOCThIO HE PACKPHITA.

JlabopaTopHble 3aHATHS

Memoouxa nposedeHus 1a6OPAMoOPHBIX 3aHAMULL

Hensamu npoBeneHus 1a00paTOPHBIX PadOT SBISAIOTCS:

—YCTAHOBJIEHUE CBSA3EH TEOPHM C MPAKTUKON B (POpPME IKCIEPUMEHTAIBHOIO MOTBEPHKACHUS
MOJIOKEHUN TEOPHU;

—00y4eHne CTyIEHTOB YMEHHUIO aHAJIU3UPOBATH MTOJyYEHHbIE Pe3yIbTAThI;

—KOHTPOJIb CAMOCTOSATENIBbHOM paboThI CTYICHTOB 10 OCBOCHHUIO KYpCa;

—o00y4eHne HaBbIKaM NMPO(eCcCHOHANTBHOM NesITeTbHOCTH

Lenn nabopaTOpHOTO MPAaKTUKyMa JOCTUTAIOTCS HAMIY4IIUM O00pa3oM B TOM Cilydae, €ciu
BBINOJIHEHUIO JKCIIEPUMEHTa TNPEALIECTBYET ONpEAETIeHHas IOJrOTOBUTENIbHAS BHEAYAUTOpPHAs
paborta. IlosTomy mpemnogaBarenb OOsS3aH JOBECTH IO BCEX CTYACHTOB TpaHK BBIIOJHEHHUS
abopaTOpHBIX pabOT ¢ TeMm, 4YTOOBl OHM MOTJM 3aHUMAThCS IIEJICHANPABICHHOW TOMAITHEH
IIOATOTOBKOM.

[lepen HayamoM o4epeHOTO 3aHATHUS MIPENOIAaBaTeNb JOIKEH YIOCTOBEPUTHCS B TOTOBHOCTH
CTYZICHTOB K BBINIOJHEHHUIO J1a0OpaTopHOM padoThl IMyTeM KOPOTKOIO COOECEIOBAaHUS M MPOBEPKH
HQJINYMSL y CTYJE€HTOB 3arOTOBJIEHHBIX IIPOTOKOJIOB ITPOBEACHUS PAOOTHI.

8. Ilepeuenb HHGPOPMANUOHHBLIX TEXHOJOIMH, MCIOJb3yeMbIX MPH OCYLIECTBJICHUU
00pa3oBaTeIbLHOIO NMpolecca No JMCHUILINHE (MOIYJII0)

8.1 Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOT Ui

KomnbrotepHast 06paboTka SKCIIEpUMEHTAIbHBIX JaHHBIX.

8.2 IlepeyeHb HEOOXOAUMOTO JUIEH3MOHHOT0 POTrPAMMHOI0 O0ecredeHust
Microsoft Office Excel.
JlunieH3noHHbIE KOMIIBIOTEPHBIE MPOrpaMMbl  OOpaOOTKM JaHHBIX MPOTpaMMHO-aNIapaTHBIX
KOMIIJIEKCOB MPUOOPOB: Ta3oBelii xpomarorpad «Kpucrtamn-2000M», raszoBeiii xpomarorpad GC
2010 “Shimadzu”, kunkoctbii Xxpomatorpad LC 2010 “Shimadzu™, ra3oBwlii XpomMaro-macc-
cnektpomerp GCMS-QP 2010 Plus “Shimadzu” u np. (03HAKOMHUTETHHO)

9. MarepnanbHo-TexHH4Yeckass  0a3za, HeoOXoamMasi  UIA  OCYLIECTBJICHHS
00pa30BaTEeJIBLHOIO NPoLEcca Mo IUCHUIINHE (MOYJII0)

MartepuanbHO-TeXHHYEeCKOe 00ecredyeHne AUCIUILINHBI
No Bua pabor
(MOJTyIsI) ¥ OCHAIICHHOCTH
1. Jlexunonnsble 3ansatTus | JlekumonHas ayautopus 425C, 422C, 416C
JlaGopaTopHbIie JlaGoparopuu 252C, 242C, YKOMILUIEKTOBaHHAS
3aHATHUSA CHeIUaTU3UPOBAHHOMN Me0enbIo u AHATUTUICCKUM
000pyOBaHUEM: CIIEKTPOMETP HH(PPaAKPACHBIN, CIIEKTPOMETP
LEKI, xpomarorpa¢, pH-merpsl -2mrt., (HhOTOKOIOPUMETPHI-
21T, KOHJIYKTOMETD, pedpakTomerp, neHTpudyra,
XONOMWIbHASL ~ Kamepa, BEChl  aHAJUTHYECKHE,  BECHI
nabopaTopHbIE
3. KypcoBoe He npenycmotpeno
MPOEKTUPOBAHHE
4. I'pynmoseie Aynutopus 242C, 252C
(MHIUBHUTYATLHBIC)
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KOHCYJIbTalluN

Texymmii  koHTponb, | Aynuropus 242C, 252C
IIPOMEXKYTOUHAs
aTTecTanus

CamocrosiTenbHas CaMocTosiTennbHasi paboTa CTYIEHTOB OCYIIECTBIISCTCS
pabota B YMTaJBHBIX 3anax Oubnmuoreku KyOI'Y, 3anme pedepaTUBHBIX
JKypHaJioB, BbrumciautensHoM IieHTpe Kyol'Y, HWurepner-
LHEHTpEe, a TaKXKe IPYruX ayauTopusx (akyiabTeTa XUMHH U
BBICOKMX TE€XHOJOTHI C BO3MOXKHOCTHIO MOJKIIOYEHHS K CETU
«HTepHer» u oOecreyeHHeM JIOCTyla B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pPa30BaTENBHYIO CPEy OpraHU3aIUH.

23




