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JIMCT aKkTyaJm3anuu

Busuposanue PII/{ 1Jisi MCIIOJIHEHHS B 0YepPeJHOM Y4eOHOM roay

IIpencenatens MK
20 T.

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa 1 0JJ0OpeHa Juis
ucrionHenus B 2022-2023 yueOHOM roy Ha 3aceaHuu Kadeapsl

IIporokom ot 20 1. Ne
3aB. kadeapoit

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHMSI B 0UEPETHOM YUeOHOM Toy

IIpencenarens MK
20 T.

Pabouas nmporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucnonuenus B 2023-2024 yyeOHOM roy Ha 3aceaHuu Kadeapsl

IIpotokom ot 20 1. Ne
3aB. kadeapoit

Buzuposanue PILJI nnist ncnmostHeHus1 B o4epetHOM y4eOHOM rogy

IIpencenatens MK
20 T.

Pabouas mporpamMma nepecMoTpeHa, 00CyXaeHa U 0JJo0OpeHa s
ucronuenus B 2024-2025 yueOHoM rojy Ha 3aceaHuu Kadeapbl

IIpotokon or 20 1. Ne
3aB. Kadeapoii

Busuposanmue PIIJ] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

TIpencemarens MK
20 T.

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa Juis
ucnonHenus B 2025-2026 yueOHOM rofy Ha 3acelaHUH KadeIphl

IIpotokomor 20 1. Ne
3aB. kadenpoii



1. Mecto aucuumimnsbl B ctpykrype OITIOIT
JlucuuiuinHa OTHOCUTCS K 4acTd, (OPMHPYEMOHM ydYaCTHMKaMH OOpa30BaTENIbHBIX OTHOLIEHUH

(mpodeccuonanpubiii 1uki) brmoka 1 OIIOII mo HampaBieHWIO TOATOTOBKH 18.03.01 «Xumuveckas
mexxonozua» (b1.B.03./1B.01.02), siBisieTcst TUCHUILUIMHOM 110 BHIOOPY Uil OCBOCHUS CTYJCHTAMH OYHON
(bopMBI YETBEPTOM roy O0y4YeHHUs B 7 CEMECTpe M JJISi OCBOEHUS CTYACHTAMH OYHO-3a04HON (OPMBI Ha
ISITOM To/1y 00ydeHus B 9 cemectpe.

WNHcTpyMeHTalIbHbIE METO/Ibl aHAJIM3a UIPAIOT BaKHYIO POJIb B aHAJTUTHUYECKON XUMUHU. JJis
peleHus] MPaKTUYECKUX 3aJad M YCIEIIHOrO JaJbHEHIero pa3BUTUS 3TUX METOAOB aHalu3a B
OyayIem, CTY/ICHT JOJDKEH IITyOOKO YCBOMTH TEOPETUYECKHE OCHOBBI COBPEMEHHON aHATUTHYECKOM
XUMUH.

W3yuenne OUCLUIUIMHBI OCHOBAHO HAa PEIICHUM CIEAYIOIUX 33Jad: OIpeAelICHHE MecTa
JIEKTPOXUMUYECKUX M XpOMaTorpa)uyeckux METOJOB B DSy COBPEMEHHBIX METOAOB aHajM3a,
3HAKOMCTBO C TEOPETHMUYECKHMU OCHOBAaMH U IOJY4YEHHE HABBIKOB IPAKTUYECKOW padoOThl Ha
pacrpoCTpaHEHHOM XPOMAaTOrpauyeckoM M 3JIEKTPOXMMUYECKOM OOOpYIOBaHMHM COBPEMEHHBIX
aHaiuTU4eckux Jlaboparopuil. Coneprkanre TUCUUIUIMHBI HAIIPAaBJIE€HO HA 0O3HAKOMIIEHHE CTY/IEHTOB
C METOJAaMU AHAJIUTUYECKOH XMMHHU MO UACHTU(GHUKALMU U ONPENEIEHUI0 KaK MPEJesIbHO HU3KUX,
TaK U BBICOKMX KOHIIEHTpAIUI BEIIECTB C HEOOXOAUMON TOUHOCTHIO.

Z[I/ICI_[I/IHJ'II/IHa OIMUpacTCd Ha MATCpualibl KYypCOB HCOpFaHquCKOﬁ, aHAJIUTHYECKOH WU

(bH?»H‘ICCKOﬁ XHUMHH, (1)I/I3I/IKI/I, MAaTEMATU4YCCKOI'O aHaJIn3a.

2. Tlnmanupyemble pe3yabTaThl 00y4eHUsI M0 JUCHUIJINHE, COOTHECEHHbIE ¢ IUIAHNPYEeMBIMH
pe3yJabTaTaMH OCBOEHHs 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHIMAMHA U HHAMKATOPaAMHU
AOCTHIKEHHUS KOMIIETEHIIHIA)

Inanupyemblie pe3yJibTAThI 00y4eHHS 10 THCHHUIIINHE HaumenoBanme
dopmupyemble (MoayJ110), B COOTBETCTBUU € HHINKATOPOM J0CTHKEHUS OLIEHOYHOI0
KOMIIETeHUMH (KO, | KOMIETEeHIINN cpelacTBa
coJiep)KaHue NuaukaTop 10cTHKEHHS Pe3yabTaThbl 00y4deHust
KOMIIETEHIINH ) KOMIETEeHIINU Mo JUCUUILINHE

(xox, coneprkaHue
WHANKATOPA)
IIK-1-n MK-1-n-1. Itanupyet Ymemo IUIaHUPOBAaTh | MuoueuoyanvHoiil
CrniocoOeH BbIOMpAThH OTJIENbHbIE CTa UM 9KCTIIEPUMEHT, NIPOBECTH | YCHIHbLIL OMGENt TIO
u HCIIOJb30BaTh UCCIIEIOBAHUS TIPH aHamn3 c MPUMEHEHUEM | TeMaTHKe
TEXHUICCKUE HaJU9IUH O0IIeTro IIIaHa XpoMaTorpaduaecKoro U | mabopaTopHOTO
CpeaCTBA M METOHBI HUP. 3JIEKTPOXUMHUYECKOTO 3aHATHS;
UCTIBITAHUH IS 000pyI0oBaHUs 6blnoIHeHUe
peleHus 3Hamb TEOpPETHUYECKUE OCHOBHI | 1aOOPAMOPHBIX
UCCIIEIOBATENbCKUX ANEKTPOXUMHUYIECKHX u | pabom no oanHou
3aJad  XUMHYECKOM XpoMaTorpauuecKux METOAOB | OuUCYUunIuHe,
HaIpaBIECHHOCTH, aHaiM3a UHOUBUOYATLH LI
MOCTaBIIEHHBIX Braoems HaBBIKAMU YCmHbL omeem Ha
CHENUAIUCTOM OoJiee MPOBEIECHUSI SKCIIEPUMEHTa Ha CEMUHAPCKOM
BBICOKOM COBPEMEHHOM 3ansamuy
KB (HUKALIN XpomarorpapuaeckoM u cobecedosanue Ha
IEKTPOXUMHUUECKOM JK3aMeHe
000pyTOBaHUH
MK-1-u-3. Beibupaer Ymemsb BHIOpATH KOHKPETHYIO Huoueudyanwvnutii
TEXHUYECKUE CPEICTBA U | METOIUKY, IIOA00PATh YCIOBUSL | YCHIHbIIL Omeéem 110
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METOABI UCIIBITAHUH (U3 aHaJM3a, yYUThIBas IPUPOLY TeMaTuKe
Habopa UMEIOIMUXCs) I | oOpasia ¢ UCIOJIb30BaHUEM J1a00paTOPHOTO
pelIeHHS IOCTABIICHHBIX | ANEKTPOXUMHUYECKUX 3aHSTHS;
3agau HAP. XpoMaTorpaduuecKux METOJIOB | 6bINONHEHUE
aHanm3a Jaabopamophvix
3nams TPUHITATI ACHCTBUSA pabom no oannou
OCHOBHOTO O0OOPYMIOBaHUS IS | OUCYUNAUHE,
3NEKTPOXUMHUYECKUX U UHOUBUOYATLHBLIL
XpOMaTOrpaUuecKUX METOJIOB | YCHIHbLI OMEem Ha
aHamM3a, MpaBuiia TEXHUKH CEMUHAPCKOM
0e301MacHOCTH NIpU PadboTe C 3auHsmuu
HUMH cobdecedosanue Ha
Braoemw Teoperudeckumu JK3aMeHe
OCHOBHBIMU Ka4€CTBEHHOTO H
KOJIMYECTBEHHOTO
ANIEKTPOXUMHUYUECKOTO
XpoMaTorpauuecKoro aHajIn3a
MK-1-u-4. I'otoBUT 3namo: ocobennoctu | Huoueuoyanvutii
O0OBEKTHI UCCIIEZIOBaHUA. | IpobooTOOpa U | yCmHbLI Omeem 1o
MIPOOOITOATOTOBKH 00pa3iioB TEMaTHKE
Ymemy: BHIOpATh MeTOA | 1abopaTopHOTo
MPOOOTIOATOTOBKK € NENBIO | 3aHSTHUS;
MOCJIETYOIIETO aHaIu3a | @bINOIHEHUE
oOpasna  3JIEKTPOXUMUYECKUM | 1aOOpamopHuvix
WIH XpoMaTorpauuecKuM | padom no OaHHOU
METOJIOM. oucyuniune;
Bradems: HaBBIKAMU UHOUBUOYANIbHBLIL
TUTAHUPOBAHUS U TTPOBEICHUS YCMHbLIL Omeem Ha
9KCIIEPUMEHTA, YUUThIBAS CEMUHAPCKOM
BIIMSIHUE MATPHUIIBI 00pasia, 3ansmMuY
croco0aMu yCcTpaHeHuUs cobecedosanue Ha
MEIIAIOIIETO BIUSHUS JK3aMeHe
COIMYTCTBYIOIIUX KOMIIOHCHTOB.
IIK-2-n MK-2-u-1. IIpoBoaut Ymems» nipoBoaMTH OTOOP Huouesudyanvnutii
Crioco0eH oka3bIBaTh MEPBUYHBIN TOUCK HCTOYHUKOB WH(POPMAITUH, YCHIHbLIL OM6ent TI0
HHPOPMAIMOHHYIO | HH(OpMAIMK 0 3aIaHHON | MPOBOIUTH WX aHATHM3 U TEeMaTHKe
MTOIIEPIKKY TeMaTHkKe (B T.4., C o0o0meHwme. m1abopaTopHOTO
crienyaiucraM, HUCIIOJIB30BaAaHUEM 3names 0OCHOBHEBIE MIPUHOUIIBLI 3aHATHA,
OCYIIECTBISIOIUAM NaTeHTHBIX 0a3 JaHHBIX). | MOWCKa MH(GOpManuu, 0a3bl UHOUBUOYATIbHBLIL
HAYYHO- JAHHBIX, OCHOBHbIC Hay4YHBIE YCmHbLIL omeem Ha
UCCIIETIOBATENbCKIE KYpHAIBI B 00JIaCTH CEMUHAPCKOM
paboThl AHATTMTHYCCKON XUMHH (I10 3aHAMUU
AIIEKTPOXUMHUUYECKUM U
XpoMaTorpapuuecKuM METo1aM
aHaam3a).
Braoemwb HaBbIKaMU MOUCKA
nHpopmanuy, eé
CTPYKTYPUPOBAaHUs U
000011eHNS
IIK-3-n IIK-3-n-1. Beimonnser Ymemwv ucnonws3oBaTh yueOHO- | HHOuguoyanvHulil
CrniocobeH CTaHJAapTHBIC ONEpalui HA | HAyYHYIO anmaparypy B | ycmHublil omeem 110
OCYIIECTBIIST BBICOKOTEXHOJIOTHYECKOM | 00JACTH DIIEKTPOXUMHUYECCKUX M | TEMAaTUKE
KOHTPOJIb Ka4ecTBa 00opyaoBaHUH ISt XpoMaTtorpadMuecKuX METOJO0B | J1a0OpaTOpHOro
BEIIECTB U XapaKTePUCTUKHU BELIECTB M | M MPUMEHSTH €€ Ui PELICHUs | 3aHATHS;
MaTepHuasoB MaTepHasoB. KOHKpETHOH 3a1auu. 6bINOIHEHUE
3namo MaTE€MaTU4YECKUU | 1abopamopHblx
anmapar, HEOOXOAWUMBIH Ui | pabom no 0aHHOU




pemieHuss 3ama4 B 00JacTH | Jucyuniume;
ANEKTPOXUMHUIECKUAX u | ogpopmnenue
XpoMaTorpapuuecKiux METOJOB | omuemos no
aHanu3a, MpHUEeMaMH PacdeToB, | 1aOOPAMOPHLIM
CBSA3aHHBIMHU c | pabomam;
MPUTOTOBICHUEM U | UHOUGUOYATbHBLIL
pasbaBicHUEM pacTBOPOB, | ycmHbLI Omeem Ha
BJIaJCTh HABBIKAMH OLEHKU | CEMUHAPCKOM
COCTOSTHUS BEIIIECTB B | 3anamuu
YCIIOBUSIX ~ DKCIEpPUMEHTa ¢ | cobecedoganue Ha
y4eTOM MPOTEKAIOUINX | SK3aMeHE
MMOOOYHBIX TIPOIIECCOB.
Braoemv mpuemamu
MaTeMaTHYeCKoH 00paboTku
Pe3yIIbTaTOB XMMHYECKOTO
AKCIIEPHMEHTA C TOMOIIIHIO
KOMIIBIOTEPHBIX TEXHOJIOTHH.

MK-3-1-2. CocraBnsieT Ymems ananuzupoBath Huouesudyanvnutii

OTYETHI O BHIITOJTHEHHOM
paboTe 1o 3aaHHOM

[OJTyYCHHBIE IaHHbIC,
0(opMuUTH pe3ynbTaThI

YCmHbLIL OMméem 10
TEMaTHKe

dopme. SKCIIEPUMEHTA B COOTBETCTBUHM | JIAOOPATOPHOTO
C 3asBJICHHBIMH TPEOOBAHUAMH | 3QHSTHUS;
Braoemyo HaBBIKAMH | 6bIHOHEHUE
MPAaBHJILHOTO a1abopamopHbix
MIPOTOKOJIMPOBAHUSA pabdom no oanHou
PE3yIbTaTOB OIBITOB. oucyuniune;
3namb OCHOBHEIE TpeOOBaHUS K | oghopmaenue
oopMIIeHUIO pe3yIbTaTOB omuemoe no
JKCIIEPUMEHTA 1abopamopHbim
pabomam;
cobecedosanue Ha
JK3aMeHe
HK-1-1. IK-1-1-1. [Inaaupyer 3nams TIEpPCTIEKTHBBI pa3BUTHS | MHOuGudyanbHblil
Crnioco0eH BBIOMpATh OTHENbHBIC CTATUN AIEKTPOXUMUIECKUX U | ycmHblil omeem 1o
TEXHUYECKHUE UCCIIEIOBAHUS TIPH XpOMaTOrpaUuecKuX METOOB | TEMaTHKE
CPEeICTBa  METOIBI HAJIMYUH OOIIETO TIaHa aHalM3a, OCHOBHBIE OO0JIACTH | TAOOPATOPHOTO
UCHBITAaHUN 1A HUOKP NIPUMEHEHUS. 3aHATHUS;
pelieHus Ymems BHIOpPaTH ONTHUMAJILHBIN | @binONHEHUE
TEXHOJIOTHUECKUX METO/T u crnoco0 | 1abopamoprvix
3aj/1a4, MOCTABJICHHBIX ANEKTPOXUMHUIECKOTO WIH | pabom no 0auHou
CITeIIMAJTUCTOM OoJiee XpomaTtorpapuaeckoro oucyuniume;
BBICOKOM onpeaeseHus BEIIECTB B | UHOUBUOYAIbHDLIL
KBaJTU(UKAITUU pEaNbHBIX OOBEKTaX, OIMUPASCH | YCHIHbLI OMEem Ha
Ha BO3MOXHOCTH, | CEMUHAPCKOM
XapaKTePUCTUKH 3aHamuu
YYBCTBUTEJILHOCTH U | cobecedosanue Ha
M30UPATEIHbHOCTH  YKA3aHHBIX | 3K3aMeHe
METOJIOB.
Braoemv HaBBIKAMH pETICHUS
KOHKPETHBIX MPHUKIIATHBIX 3319
C MpHBIICYCHHEM
xpomaTorpaduyecKux Uau
ANEKTPOXUMUYECKUX METOJIOB
aHaJIM3a
NK-1-1-4. I'oToBUT 3Hams: ocobennoctr | Hnoueuoyanvholii
O0O0BEKTHI UCCIIEOBAHNUS npobooTdopa U | yCmHblil omeem 1o
MPOOOTIOATOTOBKH 00pa3IoB | TeMaTHKe
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00BEKTOB OKpY)KatoUleld cpeasl | 1a0opaTopHOro

U TEXHOJIOTHYECKUX CPE. 3aHATHS;

Ymems: BBIOpATh METOJ | 6bInOIHEHUE
MpOOOTIOATOTOBKH € ULEIBIO | J1aGopamopHbIx
MOCJIEAYIOLIETr0 aHanm3a | pabom no OaHHoOU
obpasma  2IEKTPOXUMHUYECKHUM | OUCYUNTUHE,

WIN XpOMaTOrpapUUECKUM | UHOUGUOYATbHbLIL
METOAOM. YCMHbLIL Omeem Ha
Braodemy: HaBbIKaMu CEMUHAPCKOM
IUTAHUPOBAHUS U MTPOBEICHUS 3aHaAmuY
9KCIIEPUMEHTA, YUUThIBAs cobecedosanue Ha
BIIMSIHUE MaTpPULbl 00pa3ua, 9K3aMEHE
crocobaMu ycTpaHEeHUs

MEIIAIOMIETO BIUSHUS

COITyTCTBYIOIINX KOMIIOHEHTOB

MIpH aHAIH3e 00pa3IoB

00BEKTOB OKPYKArOIeH Cpeibl

1 TCXHOJIOT'MYCCKUX CPECA.

3. CTpyKTypa U coep:kaHue TUCHUILIUHBI

3.1 TpyaoeMKOCTh AUCHHILIMHBI

oyHast popMa | OYHO-3204YHAS
o0y4eHus ¢popma
o0yueHmust
OO0mas Tpy10eMKoOCTb 10 3ET 10 3ET
YacoB 1o yueOHOMY IUIAHY 360 360
B TOM 4HCJIe
ayIUTOPHBIE 3aHATHS (KOHTAKTHAs
padora), yac: 226 130
- 3aHATHA JEKIIHOHHOI0 THIIA 64 64
- 3aHATHSA CEMUHAPCKOI0 THIA 64 32
- 3aHATHSA JJA0OPATOPHOr0 THNA 96 32
KCPUD 2 2
camMocTosiTe/IbHAas padora, yac 98 194
IIpomeskyTOUHAs aTTeCTALMS —
IK3aMeH 36 uac. 36 uac.




3.2. ConepxaHue QUCHUIIUHBI

B TOM 4HCIIE
KonrakTHas padora (padoTa BO B3aUMOJeliCTBUH C g
npenojgasaresiemM), 4acbl S
Bcero W3 HUX 83
(4acel) %
= e
5
s = s 8
© = S g =
HanmeHnoBaHue u 5 S - = %
KpaTKoe colepKaHue = = = 2 = S E B
pa3iesioB u TeM = £ . e - « =R ° s &
z 2 E z = E z S E 5 CIv
AMCIMILIMHBI =% B =S E Z¢ E S RS
s 2 F Mg = o 8 F R °
S S S S s S
= = = = = =
g g g g g &
Q Q Q Q Q Q
S 8 S S S 3
s S S S S S S S s S s | ¢
= = = = = = = = = = = =
F g g g g g F % % % E E
o ®) o o o ®) o ®) o o o o
161 161 | 32 32 32 16 48 16 112 64 49 | 97
Pa3zpean 1.
DNEeKTPOXUMHUYECKUE
MCTOJAbI aHAJINU3a
Paznean 2. 161 161 | 32 32 32 16 48 16 112 64 49 | 97
Xpomatorpapudeckuit
METOJIbI aHAIN3a
KCP 2 2 2 2
[IpomexxyTouHBIN 36 36
KOHTPOJIb
UTOro 360 | 360 | 64 64 64 32 96 34 226 | 130 |98 | 194

TeKyn.[PIﬁ KOHTPOJIb YCIICBACMOCTH PCAJIU3YCTCA B paMKax 3aHATHH CCMUHApPCKOI'0 TUIIA,

71a00paTOPHOro THIA, FPYNIOBBIX WM UHIUBUIYaIbHBIX KOHCYJIbTALUN.

HpOMC)KYTOLIHHﬁ KOHTPOJIb OCYHICCTBIIACTCA TIpH TMPOBCACHHU KOMIIJIICKCHOT'O 3K3aMCHA

(mpeamnosaraeT BHINOJIHEHNUE MPAKTUUECKUX 3aaHH ).

Coaep:kanue pa3aesoB JAUCIHILIHHBI

Pazjen 1. DiekTpoxuMnyecKue MeTOAbl AaHAJIN3A

Knaccudukanus ©u OCHOBHBIE XapaKTEPUCTHUKU DJICKTPOXMMUYECKHX METOJOB aHAIU3a.
[Torennmomerpus.  Ilowatne  noreHnuomerpudeckod  suedku. [loreHnMomMerpuyeckue
MEKTPOABl W WX  XapaKTepUCTUKU.  MeTajuimyeckue  SIeKTpoAsl.  MemOpaHHBIE
MOHOCEJIEKTUBHBIE 2JIEKTPOIbl. MexaHN3M BO3HUKHOBEHMs MOTeHLMaa. YpaBHeHuss HepHcra u
Hukonsckoro. Monomerpus. MeToasl onpeneneHns KOHIEHTpAaui 3JIEKTPOIUTOB B pacTBOPE.
[Torenunomerpuyeckoe TuTpoBanue. CrocoObl HAXOXKACHUS TOUKH SKBUBAJIEHTHOCTH.
Konaykromerpus. TeopeTnueckne OCHOBBI U MPAKTUUECKOE MPUMEHEHUE. ATIIaparypa.
Bossramnepomerpus. [TpuHIMn METOoJa, KaueCTBEHHBIN 51 KOJINYECTBEHHBIN
BOJIbTAMIIEPOMETPUUYECKU I aHamus, ypaBHEHHE NnbkoBuya. NuBepcuonHas
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BOJIbTAMIIEPOMETPHUS. BO3MOXHOCTH MeETOJa B aHAIM3€ TEXHOTCHHBIX Cpell U OOBEKTOB
OKPYXKarOILEH Cpebl.
Kynonomerpus. DOU3NKO-XUMHYECKHE  OCHOBBI  METOJa. ITorenmmocraTnyeckas U
rajJpBaHOCTaTUYECKass KyJloHoMmeTpusa. KynoHomeTrpuyeckoe THUTpOBaHUE. Ammaparypa |
BO3MOKHOCTH METO/IA.

Pa3nen 2. Xpomatorpadguuecknii MeTo aHAIU3A

BosnuknoBenune u pasButHe xpomarorpaduu. I[IpuHnumsl xpomarorpaduyeckoro Mertoaa
paszeneHus BemecTB. OCHOBHbIE TEPMHUHBI U OIpeeNIeHUsl. XpoMaTorpapuuecKue MmpoLecchl.
Knaccugukanus pazHoBugHOCTe Xpomarorpaduyeckoro merona. ['a3oBas U KUAKOCTHAS
xpomarorpadumu.

OCHOBHbIE TOJIOXKEHUSI TEOPUU Xpomarorpaduu. YaepKUBaHUE M DPa3/eIEHUE BELIECTB;
pa3MbIBaHUE Xpomarorpaduyeckux 30H. Xpomarorpamma. CBs13b bopmbl
XpoMarorpauyeckoro Mnuka ¢ XapakTepoM H30TepMbl copbuuu. [lapameTpsl ynep:KuBaHHS
KomroHeHTOB. Koadunment pacnpenenenus. Kpurepuun pazaeneHus BemecTs.
CenektuBHOCT ®  3((PEKTHBHOCTH KOJOHOK. BnusHue ycinoBuid  pa3aeneHus Ha
spdexTuBHOCTb. Teopus Tteopernueckux Tapesnok B xpomarorpadpuu. BOTT. OcHoBHbIe
(bakTopsl, BIMAIONIME HA pa3MbIBaHHE Xpomartorpaduyeckoro nuka. Teopus 3¢ddexkTuBHOIMA
muddy3uu. Ypasuenue Ban-/leemtepa.

l'azoBas xpomatorpadus (I'X). PasHoBuaHOCTH razoBoii xpomarorpaduu. ['a3o-XKuaKocTHAs
(IKX) u razo-ancopbunonnas (raso-tBepaodasnas, ['TX) xpomarorpadus. [IpuHumnmansHas
cxema razoBoro xpomarorpada. Hasnauenue otnenbHbIx 610k0B. Hacanounble 1 KanusuisipHble
KOJIOHKH.

CopOenThl i Ta30BOM xpomarorpaduu. MuHepadbHbIe (HCOPTraHUYECKHE) M IMOJIMMEPHBIC
ancop6enTsl. Hocutenu u HenoasukHble ¢a3bl. [loasrkHble (a3bl.
[Tnamenno-poromerpuueckuit  gerekrop (IIPJ). [InamMeHHO-MOHM3ALMOHHBIM  JETEKTOP
(I M), dotouonmsammonnsii aetexkrop (DPUMI). DnextpoHoszaxBatHbii getexkTop (D3]1).
I'uGpuanble razoxpomarorpaduyeckue cucteMbl. Macc-CIeKTpOMETpUYECKOe JIETEKTUPOBAHUE
(I'’X-MC). Uu¢pakpacHoe aerektupoBanue ¢ dypove-npeodpazopanueM (I'X-OIIMK). AtomHo-
smMuccroHHoe feTektupoBanue (I'X-AD /).

Metonbl MoAroTOBKM M BBoAa mpod. KadecTBeHHBIN razoxpomaTorpaguueckuil aHaims.
Mertonb! unenTudukanuu Bemects. KonnuecTBeHHbIH aHann3. MeTobl nepBUUHON 00paboTKH
pe3yabTaTOB aHaium3a. MeETOJAsl M METPOJIOTHs XpomarorpaguuecKux Hu3MepeHui. Meron
abCONIIOTHOW  TpajlyMpOBKH, METOJ  BHYTPEHHEro  CTaHAapTa, METOJ]  BHYTPEHHEH
HopMain3auu. KOHTpOIb TOUHOCTH U3MEPEHUN.

Kunkoctas  xpomatorpadus. Kungkoctb-kuakoctHas  (KKX, pacnpenenurenpHas)
xpomarorpadus. BeicokoaddekrruBnas xuakoctHas xpomatorpadus (B2XKX). MonexymnspHas
aacopOunonHas (>kunkoctHo-TBepaodasnas, KTX) xpomatorpadus. HopmanbHo-¢pazoBas u
obpamenHo-dazobass BOXKX. Monooomennas (MOX) u nonnas (UX) xpomarorpadus. I'enb-
IpoHUKamas (IKCKIo3MOHHas) Xxpomarorpadusi. Ilmanapnas (Oymaxknas (BX) wu
torkocnoiHas (TCX)) xpomaTtorpadus.

OO6mast cxema >XUAKOCTHOro xpomarorpada. CopOeHThI, 3M0eHThl U JeTeKTopbl B BOXKX.
KavecTBeHHBIN M KOJIMYECTBEHHBIM aHAIN3. BO3MOXHOCTM M NPUMEHEHHE PAa3HOBHIHOCTEH
METO/a *KHMJIKOCTHOM Xpomarorpaduu.

[TpuMeHeHne ra30BOM M KHUJIKOCTHOM Xpomarorpaduu B aHalIM3e XMMUYECKUX MaTepUaNIOB U

00BEKTOB OKPYKAIOIIEH CPEJIbI.

JIa0opaTOPHLIM NPAKTHKYM

Neri/m | Ne paznena TUCHMIITUHBI HanmenoBaHue 1a00paToOpHBIX paboT

1 [ToTeHIIMOMETpUYECKOE TUTPOBAHUE CMECEH KHUCIOT B
HEBOJHBIX Cpeaax.




2 1 buxpomaTomerpuueckoe onpeneneHue sxenesa (+3) B

pacTBope.

3 1 WzroroBnenwue u WCCIICIOBaHKE JKUTKOCTHBIX
HMOHOCEJIEKTUBHBIX 3JIEKTPOJIOB.

4 1 HccrienoBanue  MOHOCENIEKTUBHBIX  JJIEKTPOAOB €
KPUCTATTNYECKUMH MEMOPaHaMHU.

5 1 OrmpenernieHre  KOHCTAHT  JUCCOLMALMM  KHUCIOT U
OCHOBAHUM.

6 1 HonomeTrprudeckoe onpeiesieHHe alleToHa.

7 1 Omnpenenenue kucioponaa no Bunkiepy.

8 1 ApPreHTOMEeTpuYecKoe THUTPOBAaHHE CMECH XJIOPHIIOB H
WOJIUJIOB.

9 1 MepkypomMeTprueckoe MOJIyaBTOMaTH4YECKOe
OTIpeIeNIeHUE XJIOPUIOB

10 2 Pacuer xapakTepucTHK yaep>KuBaHus u ¢pakropa

paszieJieHus aHWOHOB B CTaHAAPTHOM CMECH METOJ0M
MOHHOM Xpomarorpaduu ¢ KapOOHATHBIM SITIOEHTOM.

11 2 Honnast xpomaTorpadusi aHHOHOB C [10/IaBJIEHUEM U 0e3
10JaBJICHUS] OHOBOW DJIEKTPOIPOBOAHOCTH IMIOCHTA.
12 2 Hcnonp30BaHueE AJIIOEHTOB HA OCHOBE

kaboHaTa/TUApOKapOOHaTa HATPHUS PA3TUIHON
KOHIIEHTPAIIUH JIJI HOHOXPOMATOTPahUIECKOTO
OIpEJICIICHUs] aHHOHOB B CTaHJAAPTHON CMECH.

13 2 Paznenenyne HeopraHM4eCKUX aHUOHOB METOJJOM MOHHOU
XpoMarorpaduu U X onpeesieHHe B 00pasiie BObl
IICHTPAJIM30BAHHOTO BOJJOCHA0KEHHSL.

14 2 HonoxpomaTorpapuueckoe onpeieleHne XJI0pUT-HOHOB
(CIO2") xak 01HOTO U3 TPOIYKTOB J€3MH(EKIIUU BOIBI
LIEHTPAJIM30BaHHOT'O BOJOCHA0KEHHUSI.

15 2 ["a3oxpomatorpaduyeckas UACHTUPUKAINS
raJIOTEHOPTaHMYECKUX BEIIECTB.
16 2 OnpeneneHye BaXXHEHIINX XpoMaTorpapruecKux

rapamMeTpoOB: pa3pelieHus MUKOB, YPPEKTHBHOCTH
KOJIOHKH, TIpeJiena OOHaApYKEHUSI.

17 2 Omnpenenenue coepkanus raJloreHopraHn4ecKux
BEIIIECTB METOJIOM BHEIIHETO CTaHIapTa U BHYTPEHHETO
CTaHjaapTa.

18 2 XpomaTo-Macc-CreKTPOMETPUUYECKOE OTIPEEICHUE

APOMATHYCCKUX BCIICCTB.

4. Y4eOHO-MeTOIMYeCKOe o0eclevyeHne CaMOCTOSITeIbHOMH padoThl 00y4YaloIUXCst
CamocrosaTenbHas paboTa CTYAEHTOB BKJIIOYAaeT pabOTy B YMTAJIBHOM 3ajie OMOIMOTEKH, B
y4eOHBIX KaOuHeTax (J1abopaTtopusix) U B JOMAIHUX YCIOBHUSX, C JOCTYIIOM K pecypcam MHTepHer
JUIi  TOATOTOBKM K YCTHOMY OINpocy, a Takxke odopmieHHe TrpaduKoB K OTYeTaM II0
COOTBETCTBYIOIINM TeMaM JJabOpaTOPHBIX PadoT.

Otuersl Mo 1a06OPaTOPHBIM paboTaM NPEACTABISIOT cOOOM OTYETHBIM JOKYMEHT O paboTe
CTyJleHTa B TEYCHHE ceMecTpa. Hanmmume OTYeTOB, 3a4TEHHBIX IPENOoJaBaTeNIeM, BEIYIIETO
nabopaTOpHbIe 3aHATHUS, SIBISETCS HEOOXOJMMBIM YCIOBHEM JOMyCcKa K cladye HK3aMeHa I10
IMCLUITIMHE. DTO TakXke oAWH U3 3(Pp()EeKTUBHBIX METOJOB MO3HAHUS, TaK KaKk MMEHHO B ITpOIlecce

9



HaIllMCaHWsI OTYeTa CTYACHT JACTAJIbHO W BJAYMYWBO aHAJIU3MPYET OCHOBHBIC 3Talbl MPOBEIACHUS
aHaJIM3a, TPOBOJNUT PACUYCTHl KOHIICHTPAIIMH OMPEACISIEMOro KOMIIOHEHTa, ()OPMYIIUPYET BBIBOJ O
MpoJIeJIaHHOM paboTe, YTO CIOCOOCTBYET JydIlleMy YCBOCHHUIO MaTepHalia, pa3BUBACT Y CTYJCHTOB
BHHMaHHE U HaOII0aTEIBbHOCTD.

HeBbinomHeHHE J1a0OPAaTOPHOTO MPAKTUKyMa B MOJHOM OObEME M Hecqada XOTs OBl OJHOTO
ordeta 1Mo JlabopaTopHOHM paboOTe JaeT OCHOBAaHHE MPENOJABATENI0 IOCTABUTh OICHKY
«HEYIIOBIICTBOPUTEIHHO» HA SK3aMCHE.

K d)ODMaM TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH TUCHUIITIMHBI OTHOCUTCA CICAYIOLICC:

e VYCTHBIN onpoc
e [IpoBepka OTYETOB MO TEMaM JIAOOPATOPHBIX 3aHATHI.

OCHOBY JIs1 CAMOCTOSITEIILHOW TIOJITOTOBKU CTY/ICHTOB COCTAaBIISIFOT yueOHO-MemoouuecKue
nocoous:

1. Jluzynosa I''M., KynemoBa H.B. Dnexkrpoxumudeckue MeTOJbl aHanu3a. Y4eOHO-
MeTtoandeckoe nocooue. Huxuuit Hosropoa: Hmwkeropoackuii rocyauBepeuret, 2017. 25 c.

2. KpeutoB B.A., Mocsrun I1.B. XpomMaro-macc-CieKTpOMETPHYECKOE ONPEICICHUE BEIIECTB.
Yuaebnoe nmocobue. H.Hosropoa: M3n-so HHI'Y um. H.U. Jlo6aueBckoro, 2014. 79 c.

3. Mocsarun I1.B., KpeutoB B.A. T'azoxpomarorpaduueckoe ompeneiieHHe OpraHHuYeCKHX
TOKCUKAaHTOB B Bojae. Hmxkuuit Hosropoa: Hwkeroponckmii rocynuBepcurer, 2012. 64c.
[DneKTpOHHOE y4eOHO-MeTOIuYeCcKOoe nocobue]:
http://www.unn.ru/books/met_files/Chrom.pdf

4. KpeuioB B.A., Ceprees I''M., Enunamesa E.B. Beenenue B xpomarorpadguueckue MeTOAbI
ananu3a. VoHHBII 0OMEH M WOHHAs Xpomarorpadus. Y4ueOHO-METOAMYECKOe IMocobue.
Hwxunit Hosropon: Huxeroponackuii rocynusepeuret, 2011. 40 c.

5. KpeuioB B.A., Ceprees [''M., EnmumameBa E.B. Ilpaktuyeckas moHHass xpomatorpadusi.
VYuyebHO-MeTonnueckoe mnocobue. Hmwxuuit Hosropon: Hiukeropoackuil rocyHHUBEpPCHUTET,
2010. 54c.

6. KpeuioB B.A. Xpomaro-macc-criektpomerpuueckuid meron ananusza. H.Hosropon: HHI'Y.
2004. 55 c.

7. Kymemoa H.B. D3OVK Diekrpoxumuueckue Meroasl anammza. 2016 http://e-
learning.unn.ru/course/view.php?

KOHTpOJ'II)HBIe BOIIPOCBI M 3adaHUsA JJIA IMPOBECACHHA TCEKYIICTO KOHTPOJIA U HpOM@)KyTO‘-IHOfI
aTTeCTalluy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBCACHBI B II. 6.2.

5. ®oH/ OLIEeHOYHBIX CPEACTB IJIsi MPOMEKYTOYHOIH ATTECTAIIMYU MO JHCHHILTHHE (MOIYJIIO),
BKJTFOYAIOIIHH:

5.1. Omnucanue 1MIKajd OLIEHUBAHUS PE3YyIbTAaTOB 00YUYEHHUS MO TUCIUIUINHE

YpoBenb IlIkana ouennBaHus cpopMUPOBAHHOCTH KOMIIETEHIMIA
copmupoBan

ILI0X0 0YeHb XOpOIIo
HocTH HEyJ0BJIEeTBO | yIO0BJETBOPH P

. XO0po1LIo OTJIMYHO
KOMIIeTeH Mt PHUTEIBHO TeJILHO P

(mmmcaTopa MPEBOCXOAHO

JOCTHIKCHUSA

" He 3auteno
KOMIIeTECHIHI) 3a4TEHO
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http://www.unn.ru/books/met_files/Chrom.pdf

OTtcyrcTBHE YpoBeHb
3HAHUH 3HaHUH B
YpoBeHb
TEOPETUIECKO N o0beme,
YpoBeHb MuHumaneHO | 3HaHUH B YpoBeHb
TO MaTepuana. . N COOTBETCTBYIOII N
3HAHUI HIDKE | JIONMYCTUMBIH | oObeme, 3HaHUII B VDOBEHS
€M Tporpamme 6 p
MHHUMAaJIbHBI 0BEHb COOTBETCTBYIO o0beme &
Heso3morxHoc yp N yrott HOATOTOBKH. ’ 3HaHUH B
X 3HAHUI. €M IIporpaMme COOTBETCTB
3HaHusg Th OLICHHTS ; } porp JlonytieHo Y0 | o6mbeme,
TpeOOBaHUH. OITyIIEHO MOATOTOBKH. eM
HOJHOTY I/f, Lo : HECKOJIBKO n TIPCBBILIAOLLC
N MEJM MECTO | MHOTO OITYILIEHO porpaMme
SHaHHH 6 6 Homym HECYIIECTBEHH porp M MporpamMmy
rpyObIe HETpyObIX HECKOJIBKO MOATOTOBKH
BCIIEICTBHE Py Py LIX OmHGOK A > | moAroTOBKM.
OIIHOKH. OIIHOKH. HErpyObIX 6e3 ommoboK.
OTKa3a
o160k
o0ydJaromneroc
s OT OTBETA
OtcyrcTBHE n IIponemonctpu | Ilponemoncrpu | IIpomemonctp | IIpomemoHCTp
0JIEMOHC
MHHHUMAJIbHBI P B POBaHBI Bce POBaHEI Bce HpPOBaHbI BCE HpPOBaHbI BCE
. HPOBaHBI
X YMEHUH . Ipu penieHnn OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
OCHOBHEIC
HeBo3MOXHOC | cTanaapTHBIX - YMEHHSI. YMEHHSI. YMEHHs,pene | yMEHHS,.
Th OLICHHUTD 3a7a4 He P ) Pemens! Bce Pewensr Bce HBI BCE Pemens! Bce
CILCHBI
HaJM4ne HPOJEMOHCTP OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
. THIIOBBIE
yMeHuit UPOBAHEI 3ama4u ¢ 3a7a4u . 3ama4u ¢ 3a1a4n.
Ymenus 3a/1a44 ¢
BCIIEJICTBHE OCHOBHEBIC 5 HErpyObIMI BEImoHEHBI Bce | OTASNBHBIMH BemonHeHs!
HE BIMH
OTKa3a YMEHHUSL. rp%/ OLTHOKAMH. 3a7aHus, B HECYIIECTBEH | BCE 3a/aHMA,
OIIHOKAMH.
o0yJaromieroc BeImonHeHs! Bce | MOJIHOM HBIM B TIOJTHOM
BrinonHenst
s OT OTBETA Wmemn mMecto 3aJaHus, B o0Obeme, HO HEJ04eTaMH,
BCE 33/IaHUS
rpyObIe MIOJTHOM HEKOTOpBIE C BBINTOJTHEHBI obbeMe 6e3
HO HE B
OIIHOKH. 00BEME, HO HeI0YETaMH. BCe 3aJaHus B | HCNOYCTOB
TIOJTHOM
HEKOTOpBIE C MIOJTHOM
obOBeme.
HEJJ0UeTaMH. obObeme.
IIponemonctpu | IlpopemoHcT IIponemoncT
n u [IponemoncTpu poxt P poat P poat P
Py pCIICHHA MCETCs POBAHEI pOBaHbI HUPOBAHBI HUpOBaH
OtcyTcTBHE CTaHIApPTHBIX | MHHUMAIbHBI Ga30mELe 6a30BbIC HABBIKK TBOpPYECKHit
BJIA/ICHUS 3a/1a4 He i HABBIKH HOIXO. K
HaBBIKH
MaTepHaIoM. MIPOJIEMOHCT] IPU PELICHUA | perneHHo
Heso3moxxHOC | MpoBaHBI Habop SO TIPH PEIICHUH HEeCTaHIapTH HECTAaHIapTH
0a3oBble HaBBIKOB JUJIs PP CTaHJIAPTHBIX BIX 3a/1a4 0e3
Th OLICHHUTD
Hagbiku H CTaHJaPTHBIX BIX 337129
HaJIu4ue HaBBIKU. peIeHHA saxad ¢ 3amad Oe3 OIMOOK 1
HaBBIKOB CTaHJapTHBIX OLINOOK 1 HEI0YETOB.
" HEKOTOPBIMHU
BCJIEZICTBUE MeJ MECTO | 3a/a4 ¢ HEJ[0YETOB.
HeJJ04YeTaMH
OTKa3a rpyOsIe HEKOTOPBIMH
obyugaromeroc | OLIMOKH. HeIoueTaMu

A OT OTBETA

paMKax OCBOCHU KOMIIETCHITUM:

JJIA

peleHus

3a71a4

CIIeouaJIuCToM 0oJiee BBICOKOI KBaJ'II/I(bI/IKaI_II/II/II

XAMHUYECKOU

HaIpaBJICHHOCTH,

HpI/I HU3YUCHUU JUCHUIIIIMHBI CTYACHTHI IMOJTY4aroT CICAYIOINUEC 3HaAHWA, YMCHHA U BJIIaJICHUA B

IMK-1-u CriocoOeH BBIOUpaTh U MCIIOJIB30BAaTh TEXHUYECKUE CPEICTBA M METOJIbI MCIIBITAHUIN
HCCIIE0BATEILCKIX IMOCTABJIEHHBIX
IIK-1-u-1. [InanupyeT oTAEIbHBIE CTAJANH HUCCIICIOBAHUS NPH Hammauu oomero mana HUP.

IIK-1-n-3. BeiOupaeT TeXHUYECKHUE CPEeJICTBA U METO/IbI UCTIBITAaHUH (M3 HAOOpa UMEIOINXCS)
JUISl penieHus nocraBieHHbIX 3a1a4d HAP.
IIK-1-u-4. [0TOBUT 00BEKTHI HCCIIEIOBAHHUSL.

IIK-2-n. CniocobeH oka3bIiBaTh MHGOPMAITMOHHYIO TOJEPHKKY CIIEUATNCTaM, OCYIIECTBISIOUIIM

HAaYy4YHO-UCCJICOOBATCIILCKUC pa6OTLII

11




IIK-2-n-1. [IpoBoauT mNEepBUYHBIA MOUCK WH(OpMAIMKU MO 3aJaHHOW TemaTHke (B T.4., C
WCIIOJIb30BaHNEM TIATEHTHBIX 0a3 TaHHBIX).
IIK-3-n. CriocoOeH OCyIIECTBIATh KOHTPOJIb KaueCTBa BEIIECTB U MAaTEPHUAJIOB:
IIK-3-n-1. BeinonHseT cTaHAapTHBIE ONEpaldyd Ha BHICOKOTEXHOJOTHYECKOM O0OPYAOBAaHUH
JUTSL XapaKTepUCTUKHU BEIIECTB U MaTEPUAJIOB.
IMK-3-H-2. CocTaBisieT OTYETHI O BBITIOJIHEHHOU paboTe 1Mo 3a7aHHol (hopMme.
IIK-1-t. CnocoOeH BbIOMpaTh TEXHUYECKHE CPEACTBA M METOJAbl HUCHBITAHUN I pelieHus
TEXHOJIOTHYECKHX 3aJ1a4, TOCTABIICHHBIX CIICIUATNCTOM 00Jiee BEICOKON KBATU(UKAIINH.
IIK-1-1-1. [Inanupyer oOTHeNbHBIE CTAaJUU HCCIECAOBAHUSA MpPHU HAJIMYUK OOMIEro IjIaHa
HUOKP.
IIK-1-8-4. '0TOBUT OOBEKTHI UCCIIEIOBAHNUS.

Ok3aMeH B 7 ceMmecTpe i OYHOW (GopMbl 00ydeHHUs U B 9-OM ceMecTpe NIl OYHO-3a0UHOM
¢dopMBI TIPOBOUTCS B YCTHOH (popMe B BHJE OTBETa OOYYAIOIIErocs Ha TEOPETHYECKUE BOMPOCHI
Kypca (C NpeaBapUTEIbHOM IOATOTOBKOW), PEHIEHUM IPAKTUYECKUX 3aJad M MOCIEIYIOIIUM
cobecejoBaHMEM B paMKax TeMaTuku Kypca. CoOecenoBaHue MpoBOAMTCA B (popMe BOIPOCOB, Ha
KOTOPBIC CTYACHT JOJIKCH NAaTh KpaTKI/Iﬁ OTBCT.

Jl1s mpoBeleHUs] NPOMEKYTOYHOr0 KOHTPOJS C(OPMHPOBAHHOCTH KOMIIETEHIIUH
HCIOJIb3YeTcsl OTBeT M0 OMJIeTy Ha IK3aMeHe.

Ika/jia oueHKH NpH MPOMEKYTOYHOM ATTEeCTALMHU

Onenka YpoBeHb NOATOTOBKH

[TpeBocxo1HO Bce komnieTeHIIMU (4acTH KOMIICTCHIINH ), Ha (OPMHUPOBAHUE
KOTOPBIX HAIIpaBJIeHA IUCIUILIMHA, COOPMUPOBAHBI HA YPOBHE HE
HIXKE «IIPEBOCXOTHO»

OTiIuuyHO Bce kommereHmmu (4acTH KOMIIETCHIMI), Ha (OPMUpPOBAHHUE
KOTOPBIX HarpaBJieHa MUCIHILINHA, C(HOPMUPOBAaHBI HA YPOBHE HE
HUKE «OTJIIMYHO», TPU 3TOM XOTA Obl OJHA KOMIICTCHIIHS

C(popMHpOBaHa Ha OBHEC «OTJIMYHO»
3a4TCHO (b pMHP P

OdeHpb XOpo1IIOo Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpMHpPOBaHHE
KOTOPBIX HampaBiieHa AWUCIMIUIMHA, CPOPMUPOBAHbI Ha YPOBHE HE
HIKE «OYEHBb XOPOIIO», TPU ITOM XOTS OBl OJJHA KOMIICTEHIIHS
c(hopMHpOBaHa HA YPOBHE «OUEHb XOPOIIO»

Xopoto Bce xommerenmmy ("4acTH KOMIETEHIWi), Ha (OpMHUpOBaHUE
KOTOPBIX HampaBiieHa JUCLUUILIMHA, COPMHUPOBAHBI Ha ypOBHE HE
HIDKE «XOpOLIO», NpPU 3TOM XOTs OBl OJHAa KOMIIETCHLUS
chopMHpOBaHa HA YPOBHE «XOPOILIO»

VYnosierBoputenbHo | Bce  xoMmeTeHumM (YacTM  KOMIETEHIMH), Ha ()OpMUpOBaHHE
KOTOPBIX HalpapjieHa IUCLUILIMHA, COPMHUPOBAHBI Ha ypOBHE HE
HIKE «YIOBIETBOPUTEILHOY, IIPU STOM XOTS OBl OJTHA KOMIICTCHLIUS
chopMHpOBaHa HA YPOBHE «yIOBICTBOPUTEIHEHOY
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HeynosnerBoputenb- | XoTa Obl  OHAa KOMIETEHUMS CQOPMHMpOBaHAa Ha  ypOBHE
HO «HEYIOBJIECTBOPHUTEIBHO», HH OJHA W3  KOMIIETEHIMA  He
HC chopMrpoBaHa Ha YPOBHE ILTOXO»
33aU4TCHO
TTnoxo XoTs Obl 0/1Ha KOMIIETCHITUS CPOPMHUPOBAHA HA YPOBHE «ILJIOX0»
5.2. TunoBble KOHTPOJbHbIE 3aJaHUSl WJIH HHbIE MAaTepPUAJbl, He00XOAUMbIE JIf

OlIeHKH pe3yJIbTATOB 00y4eHusl.

5.2.1 KoHTpoJibHbIE BONIPOCHI

Bonpoc Koo xomnemenyuu (coenact
PII]])

1. Knraccugpuxayus snekmpoxumuyeckux Memooo8 aHAIu3d, ux 1IK-2-1
3HaueHue 8 HapOOHOM XO35licmeae.

2. Knaccuguxayus NOMEHYUOMEMPULECKUX 9NEeKMPOO08. TIK-1-n
Bcnomocamenvuvie 31ekmpoobi.

3. Onexmpoowl 1-20 u 2-20 pooa, ux ceolicmeda, npumeHeHue 8 IIK-1-n
XUMUYECKOM aHau3e.

4. JKuoxocmuvie  cenexmugHvie — 371ekmpoovli.  Mexanusm IIK—In
B03HUKHOBEHUS. nomeHyuana. Pabouui ouanaszom
KOHYeHmpayuii. u COOMHOUleHUe KAMUOHHOU U AHUOHHOLU
GdyHKxyuil.

5.  Cenexmuenocmo HCUOKOCMHBIX UOHOCENeKMUBHBIX 1IK-1-m
INEKMPOA08, C853b C IKCMPAKYUOHHBIMU XAPAKMEPUCMUKAMU.

6. Cenexmusnocmov 31ekmpo0os pasiuunvlx munos. Cnocoodwvl 1IK-1-m
onpeoeneHus K03 huyueHmos cereKkmusHOCmu.

7. Koucmpykyuu uonocenekmugHulx 31exkmpooos. Cocmagwl TIK-1-n
MeMOpan.

8. Cmexnsannvle 97IeKMpPOObi. Onexmpoxumuueckue, TIK-1-n
aHanumuuecKkue ceoUCmaa.

9. MUonomempus. Memoo epadyuposounozo epaguxa. 1IK-3-n

10. Memoowi 0obasok 8 uonomempuu. 1IK-3-H

11. Ilpumenenue UC3D 6 npomouHO-uHICEKYUOHHOM AHATU3E. IIK-1-m

12. Ilomenyuomempuuecxkoe mumposarue. Cnocodowvl HaxoxicoeHus 1IK -3-n
KOHeuHwblx mouex. Memoo Kasanea.

13. Jlunetinvie memoovl NOMEeHYUOMEMPULECKO20 MUMPOBAHUS. 1IK-3-H

14. Kucnomno-ocnogHoe nomenyuomempuyeckoe mumposarue. IIK-1-m
3axonomepHocmu U 803MOHCHOCHU.

15. llomenyuomempuueckoe mumposanue 6 He80OHbIX CPEOaXx. IIK-1-m

16. OxucrumenvHo-60ccmanogumenvhoe NOMEHYUOMEMPUUECKOE IIK-1-m
mumposanue.

17. llomenyuomempuueckoe mumpoganue ¢ UCNOIb30BAHUEM IIK-1-n
Peakyull 0cancoeHus.

18. Ilonspoepaguueckuii  memod  ananuza. Borvmamnepnas IIK-1-n
KpUusas.
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19. Kauecmeennuwiil u KOIUYeCmEeH bl IIK-1-n
80IbIMAMNEPOMEMPUYECKULL aHanu3. Hnsepcuonnas
801bIMAMNEPOMEMPUSL.

20. Amnepomempuueckoe mumposaHue. 1IK-1-n

21. @usuxo-xumuuecxkue oCHO8bl KyIOHOMempuu. Anarumuyeckue TIK-2-1
B03MONCHOCIU U NPUMEHEHUE Memood.

22. Ilomenyuocmamuueckas u 2aNIbBAHOCMAMUYECKAsL IIK-1-m
Kynonomempusi. Kynonomempuyeckoe mumposanue.

23. YUmo sensemcs aHanumudeckum CUSHaiIoM (usmepsemvim 1IK-2-n
CBOUCMBOM — CUCMEMbl) U  C6A3b  IMOU  BeIUYUHbL  C
KOHYeHmpayuel  onpeoensiemo2o ewecmea 8 Kaicoom
KOHKDEMHOM cayuae (nomeHyuomempus, KOHOYKMOMEempUs.,
801bINAMNEPOMEMPUSL)

24. Oxapaxmepu3yiime Kaxicovlli U3 NPUBCOEHHBIX Memo008 1IK-2-1
(uoHomempus, KYIOHOMempus, KOHOYKMOMempusl,
sanbmamnepomempus) no CeleKmueHoOCmu,
YYBCMBUMENbHOCMU, MOYHOCMU  OonpedeneHus U npeoeny
0OHapydiceHus

25. Ilpunyunet u ocobenHocmu Xpomamozpaguuecko2o memooa TIK-1-n
pazoenenus sewjecms. OCHOBHbIE MEPMUHDBL U ONPeOeeHUs.

26. Knaccugpuxayus  pasnosuoHocmei  Xpomamozpaguueckozo TIK-1-n
Memooa.

27. Cnocobbl nomyyeHuss Xpomamozpamm. 1IK-1-m

28. OcHnosnbie Xpomamoezpagpuueckue napamempui, TIK-1-n
Xapaxkmepusyrowue nogedeHue eulecmed 8 KOJoHKe.

29. Cnocobbl KauecmeeHH020 AHaIu3a 8 Xxpomamozpaguu. 1IK-3-H

30. Cnocobul konuuecmseenno2o ananuza 8 xpomamozpaghuu. TIK-3-1

31. OcHosHble nonodicenus KOHYenyuu meopemuyecKux mapenox. 1IK-1-n
Dppexmusnocmov xpomamozpapuueckou KOIOHKU.

32. Kunemuueckas meopusi Xxpomamozcpaguu. TIK-1-n

33. Cenexmuenocms. Paspewenue xpomamoepaguueckux nuxos. 1TK-3-n
Onmumuzayus ycio8ull Xpomamozpaghuuecko2o pazoeieHusl.

34. Bapuanmul 2azoeou xpomamoepaguu. Hx 603modcHocmu, IIK-1-m
001acMb NPUMEHEHUSL.

35. Ilpeumywecmea KanuiiapHoU 2a3080U XPOMAMO2paghuu. TIK-1-n

36. Cpasrume ananumuyecKue Xapaxmepucmuxu u 1IK-2-H
aghghexmuenocmsb pazoeneHuss Ha KanULIAPHbIX, HACAOOYHbIX U
HONUKANUTIAPHBIX KOJIOHKAX.

37. Xapaxmepucmuku demexmopos, onpeodensiowue ux eloop IIK-1-m

38. Buowvl Oemexmopog: unmezpanvHvle u ouggepenyuanvhvle; IIK-1-m
UOHU3AYUOHHbIE U HEUOHUZAYUOHHDIE.

39. Jlemexmopul 6 2azo6o0tl xpomamozpaghuu. IIK-1-m

40. Tunwvl xonouox, ucnonvzyemvle 8 xpomamozpagpuu. Cpagnume 1IK-1-m
ux mesxncoy coooll.

41. Aocopbenmul 6  2a30meepOOGazHOU  XpoMamozpaguu. 1IK-1-n
Hocumenu u Henoosusicnvie ¢hasvl 6 2a304CUOKOCMHOU
Xpomamozpaguu.

42. Xpomamo-macc-cnexkmpomempus.  Ilpeumywecmea  macc- TIK-1-n
CNEeKMpPOMEemMpUYEcKo20 0emeKmopa.

43. BozmooicHocmu — npumeHeHus — mMemooda — XpoMamo-macc- TIK-2-1

14




cnekmpomempuu

44, Ocobennocmu u  npeumywecmeda  8vbiCOKOI(heKkmueHol TIK-1-n
arcuokocmuou  xpomamoepaguu  (BOKX). [ea eapuanma
aocopoyuonnoi BOKX - nopmanvro-ghazoswiii u odpawjeHHo-

pazoswiil.

45. Copbenmvi, u noosudicnvle Gaswvi, ucnoavzyemvie ¢ BIKX. TIK-1-n
Tpebosanus, npedvasisiemvle K HUM

46. OcnosHble Oemexkmopbl, Komopvle ucnoavsyiom 6 BIKX. IIK-1-m
Ipunyun pabomul u 803MOHCHOCMU NPUMEHEHUS

47. Homnnas xpomamoepagus. Omauyue uoHHOU Xpomamozpaguu TIK-1-n

om uoHoobmennou. Buovl uonumos. Ilonnas u ounamuyeckast
obMenHas eMKoCcmb.

48. IMnanaprnas (monxociounas) xpomamozspagusi. TIK-1-n

Jns  olleHWBaHMS pe3yabTaTOB OOY4YCHHsT B BHJC 3HAHHMH HCIOJB3YIOTCS CIICAYIOIIHNE
MIPOLIEAYPHI U TEXHOJIOTHH:

- UHOUBUOYAILHBLIL YCHIHbBLI OMEem Ha CEMUHAPCKOM 3aHSATHH

UHOUBUOYANbHBIIL yCMHBIIL omeem (IONYCK K JiabopaTopHoi paboTe) MO TeMaTHKe
71a00paTOPHOTO 3aHSTHUS;

- cobece)oeaHnue Ha YK3aMCHE

s oleHuBaHUS pe3yNbTaTOB OOY4YEHHMs B BHJIE€ YMEHUN W BIIAJICHUH HUCIOJIb3YHOTCS
CJIEYIOIIME TPOLEAYPHl U TEXHOJIOTHUU:

- 8bINOJIHEHUE 1A0OPAMOPHBIX padOom 10 TAHHOW TUCIUILIINHE;

- oghopmnenue omuemog o TeMaM J1a0OPATOPHBIX PadOT.

5.2.2. TunoBsble 3a1aHuA 1J151 OlleHKU cpopmupoBannocTH kommnerenuuu [K-1-un
(BOIIPOCHI K TONYCKAM K JIA00PATOPHLIM padoram):

Pazgen 1. DiekTpoXuMHYecKHii MeTO AaHAIN3A, €r0 PAa3HOBUAHOCTH.

Pabora 1. «[loTeHImOMEeTpHUYECKOE TUTPOBAHNE CMECEN KHCIIOT B HEBOAHBIX CPEIAX».

1. Teopus Ponnepa it OLIEHKH BO3MOKHOCTH pa3JeIbHOTO TUTPOBAHUS CIAOBIX 3JIEKTPOJIUTOB.

2. BrnusiHUE HEBOAHBIX PACTBOPHUTENIEH Ha CHITY DJIEKTPOIUTOB.

3. llkana pH B HEBOAHBIX Cpefax.

Padora 2. «buxpoMaToMeTpuieckoe onpeaesieHue xemnes3a (+3) B pacTBope».

1. KoHCTaHTBl paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. BeiOop okucinutens u
YCIIOBUH TIPOBEICHUSI peaKluu AJIsl ONpeesIeHUs] BOCCTAHOBHUTEEH.

2. TloaroroBka mpoObI K aHAIIK3Y.

3. DnexktpomHas Tmapa IS TOTEHIIMOMETPHYECKOTO  OKHCIIHUTEIBHO-BOCCTAHOBHTEIHHOTO
TUTPOBAHUS.

4. Bupa KpuBOI TUTPOBaHUS U CIIOCO0 HAXOXKIECHUS HIKBUBAJIEHTHOTO 00beMa.

Padora 3. «/3roToBieHue U MCCIEIOBAHNE KUIKOCTHBIX HOHOCEIIEKTUBHBIX AJIEKTPOIOBY.
1. DnexTpoaHO-aKTUBHBIE BEIIECTBA U PACTBOPHUTENH Ui U3roToBIeHUs MeMOpaH KUCD.
2. Bnusaue koHnenTpanun JAB B pa3e MmemOpaHbl Ha PYHKIIMOHUPOBAHUE DIIEKTPOIA.

3. Koncrpykrusnsie ocodennoctu XKNCD.

Pa6ora 4. «VccnenoBanre HOHOCEIEKTUBHBIX JIEKTPOAOB C KPUCTAIUIMYECKUMU MeMOpaHaMm».
1. CocraB u Tum kpucramumueckux memopan NCO.
2. OcHOBHbIEC aHaTUTHUYECKUE Xapakrepuctuku MCO.
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3. Cnoco0sI onpeaeneHus Ko3(pPUIIMEHTOB CEICKTUBHOCTH.

Pabora 5. «OnpeaeneHne KOHCTaHT TUCCOIUAIIMN KUCIOT M OCHOBAHHI.

1. Tlorenmmomerpruyeckoe KMCIOTHO-OCHOBHOE TUTpoBaHue. Teopus Posepa.

2. Cnoco0OsI MpoBEPKH PabOTOCTIOCOOHOCTH CTEKISTHHOTO pH-31ekTpoaa.

3. Bun xpuBO# TUTpOBaHUSL.

4. OcHOBHbBIE TOYKH Ha KPUBOW TUTPOBAHUS JJISl pacyeTa KOHCTAHThI JUCCOLUAIIH.

Pa3nen 2. XpomaTorpadgudeckunii MeTo aHAIN3A, €r0 PAa3HOBUIHOCTH.

Padora Ne 10. «Pacyer xapakTepUCTHK ylepXKuUBaHUs W ¢akTopa pasleicHUus aHUOHOB B

CTaHJApTHOW CMECH METOJIOM MOHHOM Xpomarorpaduu ¢ KapOOHATHBIM ITIOCHTOM).

1. Peaknuum wuonHoro oOmeHa. B dyem oTinumume mnpoliecca HMOHHOrO oOOMEHa OT mpoliecca
MOJIEKYJIIpHOM copOrun?

2. W36uparenbHOCTh copOuuu. [IpuynHbl, BIUSIONIME HA TOPSAOK SIIOUPOBAHUS HOHOB.

3. Kakas BenuumHa WUCHONB3YeTCS B Xpomartorpadum  JUIs  ONTUMH3AIHMH  YCIIOBHM

XpoMaTorpaduueckoro pasaeacHus?

Ot kakux (paKTOPOB 3aBUCUT BEIMUMHA pa3peLICHUs?

[TpunHLMIIBI pa3aeneHus: B HOHHOM Xpomarorpaduu (MOHHBINH 00MeH, 00pa30BaHUE MOHHBIX Tap,

9KCKJTFO3UsI HOHOB).

6. Ponp mporeccoB conbBatanuu (THUApATAlMM), BIMSIONIMX HA BpeMsl YJEp)KUBaHUS HOHOB B
KOJIOHKE.

7. Pacuer xpomaTtorpaduueckux mapameTpoB (BpeMmsl yIEp)KUBAHMS, TMPUBEICHHOE BpEeMs
yAepKUBaHUs, (PAKTOP YAEpKUBAHUS, YHUCIO TEOPETUUYECKUX TapejoK, pa3pelieHUue COCEIHHMX
MUKOB, CEJIIEKTHUBHOCTh pa3zienieHusi). Kak MOXHO peryiupoBaTh KaxIblii H3 YKa3aHHBIX
napameTpoB?

ok~

Padora Ne 11. «Monnas xpomaTtorpadus aHUOHOB C TMOJaBICHHEM MU O€3 MojaBieHUss (POHOBOU

3JEKTPONPOBOJIHOCTH JJIFOEHTAY.

1. TlpuHUMIBI HACTPONKK HOHOXPOMATOTpaUIECKONW CUCTEMBI.

2. Ilpusenure IpUMEPbI HOJIBM)KHBIX da3 (3110€HTOB), HCTOJIb3yEeMBIX B

MOHOXpOMAaTorpauyeckom aHaause.

[Tpunun paboThl KOHAYKTOMETPUYECKOTO IETEKTOpA.

Uto Takoe DIEKTPONMPOBOAHOCTH pactBopa? [loHATHe ynenpHOW U AKBUBAJICHTHOU

AJIEKTPONPOBOHOCTH, COOTHOIIEHHE MEXJIy HHUMH, pPa3MEpHOCTb BeinuuuH. IIpenenpHble

HKBHUBAJIEHTHBIE AJIEKTPONPOBOIHOCTH HOHOB.

5. Cnoco6bl kKoMmmeHcanuu (OHOBOTO CUTHaia (KojoHO4Hast, MemOpanHas). ITpuniun paGoThl.
JlocToMHCTBa M HENOCTATKM KaKJIOro crocoba. 3ayeM MpOBOJAT KOMIEHCAlHI0 (HOHOBOIO
CUTHaJIa IPU KOHTYKTOMETPHUUECKOM JI€TeKTUPOBAHUH?

6. OT yero 3aBUCHT YyBCTBUTEIHLHOCTh HOHOXPOMATOTPAUIECKOTO OTPEACTICHUSI aHUOHOB?

7. TlpuBenute mpueMbl MOBBIIMICHUS YYBCTBUTEIBLHOCTH OINpPENEIEHUsI aHUOHOB METO/I0M MOHHOU
xpomarorpadumu.

8. BuusHue TemmepaTypsl Ha 3JIEKTPOIPOBOJHOCTH PACTBOPOB. TepMocTaTUpOBaHHE B
HOHOXpoMaTorpaduyeckoil cucreme.

B w

PaGora Ne 12. «Vcnonp30BaHue SIIOSHTOB HA OCHOBE KaOOHATa/THpOKapOOHATa HATPHUS Pa3TUIHOM

KOHIIEHTPALUH JUIsI HOHOXPOMATOrpauuecKoro onpeieseHns aHHOHOB B CTAHJAPTHON CMECH».

1. Tlpuemgure MIPUMEPBI TTOJIBMIKHBIX dba3 (271F0€HTOB), HCIIOJTh3YEMBIX B
HMOHOXpOMATOrpapMuecKoM aHalu3e.

2. Yrto Takoe »smrompyromias crnocoOHOCTh? YeMm ompenensieTcss SIoupyronas CIocoOHOCTh
MOJBIDKHOM (ha3bl B KHUAKOCTHOW Xpomarorpaduu? Kak MOXKHO peryiaupoBaTh SITIOUPYIONIYIO
CHJTY TIOABHXKHOM (hazpl?
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OObsicHsieTe, TOYEMy B HMOHHOH XpomaTorpaguu HCHOJB3YIOT JJIIOCHTHl C HU3KOH
KOHIICHTpALUEW BXOASAIIMX B HUX KOMIIOHEHTOB?

Ot dero 3aBucuT BbIOOp dmoeHTa? Kak momOuparoT cocTtaB MOABMXKHON a3kl B MOHHOM
xpomarorpadun?

HoctounctBa HEJIOCTaTKU UCIIOJIb30BaHUS B AHUOHHOMN xpomaTtorpaduu
KapOOHATHOTO/TUPOKAPOOHATHOTO AITFOCHTOB.

Uro Takoe TpaMEeHTHBIN pexuM amoupoBaHus? Kakumu npeunmyiiecTBaMu OH 0OiafaeT mo
CPaBHEHHUIO C U30KPATUUECKUM 3IFOMPOBaHUEM?

Uro Takoe "cuctemubiit" (wm "BoaHbIN", "KapOOHATHBII

~ 1

) uK. [Ipu4rHBI €ro BOSHUKHOBEHHSI?

Pa6ora 15. «I"azoxpomarorpadudeckas uaeHTA(PUKAIINAS TaTOTeHOPTaHUIECKUX BEIIECTBY.

arONE

©oN>

Knaccudukanus xpomaTorpaguu 1o arperaTHoMy COCTOSIHHIO (ha3.

HenoasmxHele 1 noABHKHBIE (a3bl B Ta30BOM XpoMaTorpagduu.

[TpuaIEI paboTel razoBoro xpomarorpada. biok cxema xpomarorpada.

OcHoBHBIE TapaMeTpbl XpoMaTorpapuueckoro nuka. Bpems yaep:xupanusi.
Wnentudukamys mo BpeMeHaM yJIepKUBaHUs, YACP)KUBAEMOMY 00beMY, OTHOCUTEIIEHOMY
BPEMEHU YACP KUBaHUS.

Nunekcst KoBaya.

CBsI3b BpeMEHHU yJepKUBaHUsA C (PU3MKO-XMMUYECKUMU CBOMCTBAMHU BEIIECTB.
Baxwnelimme AeTeKTOphI B Ta30BOM Xpomarorpaduu.

Vcnonb30BaHue coueTaHUs Pa3InYHbIX CEJIEKTUBHBIX JE€TEKTOPOB ISl UACHTU(DUKALIIH.

10 [Tpuniun paboTel 1 BO3MOXXHOCTH JIEKTPOHO3aXBAaTHOTO IETEKTOPA.

Padora 16. «Onpenenenre BaXHEWIINX XpOMATOrpapuyecKuX MapaMeTpoB: pa3pelieHUs] IUKOB,
3¢ HEKTUBHOCTH KOJOHKH, Npejiena 00HapyKEHUSI.

arONE

Teopus Treopernueckux tapenok. Ilonarue 3¢ ¢hekTuBHOCTH B XpoMaTorpapuu.

Kunernueckas teopus xpomarorpadguu. YpasHenue Ban- Jleemrepa.

Pa3pemenne xpomaTorpaduueckux MUKoB.

[Ipenen o6Hapyxenus. OneHka mpeaena oOHapyKeHHs B Ta30BOil xpomarorpaduu.

CpaBHeHHE KalWUIAPHBIX UM HACaJOYHBIX KOJOHOK 1O J(PQPEKTUBHOCTH U Mpenety
OOHapyKeHHUS.

Pa6ora 17. «OnpeneneHI/Ie COACPIKaHUA TAJIOICHOPraHUYCCKUX BCHICCTB MCTOAOM BHCIIHETO
CTaHJapTa U BHYTPCHHETO CTaHJapTa B TCKCAHEC).

agprwnE

[TapameTpsl xpomaTorpaduyeckoro nuKa, UCIoib3yeMble B KOJMUECTBEHHOM aHaJIU3e.
Meroa HOPMUPOBKH.

MeTto/ BHEIIHETO cTaHAApTa.

Meroa BHYTpEHHETO CTaH1apTa.

Merton 106aBoK.

Padora 18. «Xpomaro-macc-cClIeKTpOMETPUUECKOE ONIPEAEIEHUE YTIIIEBOAOPOIOB.

NogakownE

[IpuHnmn Meroaa macc-cieKTpoMeTpur. bilok cxema macc-aeTekTopa.
CriocoObl HOHM3ALIUU B MaCC-CIIEKTPOMETPHUH.

KBagpynosbHbIl 1 MAarHUTHBIN CEKTOPHBINA MacC-aHaIN3aTOPBI.

Macc-cnexktp. Mnentudukanus B XxpoMaTo-Macc-CleKTpOMETPUH.

PexnMBI TOJTHOIO HOHHOTO TOKA M CEJIEKTUBHOIO HOHHOTO MOHUTOPHHTA.
Oco6eHHOCTH XPOMAaTO-MacC-CIIEKTPOMETPUIECKON UICHTU(DUKALIUN H30MEPOB.
Bo3MoXHOCTH METOZa XPOMATO-MacC-CIIEKTPOMETPHH.

5.2.2. TunoBwble 3aaHus sl olleHKH chopmMupoBanHocTu kommnerenuun [MK-1-t

(Bopochl JONYCKAM K J1A00PATOPHBLIM padoTam):
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Paszgea 1. DiiekTpoXuMu4YecKHil METO/ AHAJIN3A, €r0 PA3HOBUIHOCTH.
Pa6oTra 6. «ogomeTpuieckoe onpeaeeHue aleToHa.
1. Peakmuu, nporekaroliye Ipyu ONpeesIeHUH alleTOHa METOA0M HOJIOMETPHUH.
2. TloreHnmomerpudeckas sueiika A HOIOMETPUIESCKOTO OTIPEICIICHUS.
3. ObocHoBanue BuJa KpUBO TuTpoBaHus. OnpeseneHue 3KBUBaJICHTHOTO 00beMa.

Padora 7. «Onpenenenue kuciopoia mo Bunkiepy».

1. OrGop u moAroTOBKa MPOOKI MPHU ONPEACTICHUN PACTBOPEHHOTO KHCIOPO/A.

2. YcnoBus NPOBEACHUS aHAIH3A.

3. XuMHYeCKHe peaKIMH, MPOTEKAIONINE MPH ONPEACICHUN PACTBOPEHHOTO KUCIOPOJa METOIO0M
Bunkiepa.

Pabora 8. «ApreHToMeTpruecKoe TUTPOBAHHE CMECH XJIOPUIOB U HOJIUIOBY.

1. Bo3moxHOCTH pa3AeabHOr0 ONPEAEICHNUs] KOMIIOHEHTOB METOJIOM OCAaIUTEIbHOIO TUTPOBAHUSI.
2. TloTeHIIMOMETPUYECKHIA CEHCOP TSl apTeHTOMETPHH.

3. Bun xpuBO# TUTPOBAHUS U ONIPEICIIEHUE TOUEK YIKBUBAICHTHOCTH.

Pa6oTa 9. «MepkypoMeTpHueCcKOe TOTYyaBTOMATHUECKOE OTPEIEIICHNE XIOPHUIOBY.

1. TloreHIMOMETPUYECKUI CEHCOP ISl MEPKYPUMETPUUYECKOTO OIPEIeJICHUS FraJIoreHU/10B.

2. IlpuHUOMD TUTPOBaHMS O TOYKH OKBUBAICHTHOCTH, BO3MOXXHOCTH  HCIOJIB30BaHMUS
aBTOTUTpATOpA.

Paznen 2. XpomaTorpadguyeckunii MeTo 1 aHAJIN3Q, €r0 PAa3HOBHIHOCTH.

Padora Ne 13. «PasnmeneHne HEOPraHMYECKHUX aHHOHOB METOJOM HMOHHOM Xpomatorpaduu u uX

ornpezeneHue B 00pasiie BObl HEHTPAIN30BAHHOIO BOJAOCHAOKEHUS»

1. OOwsacHuTe cremyronye Xpomarorpaduyeckue MOHATUS: BpeMs YIepXKHUBaHUSA, pas3pelieHHe,
IIoUIa/lb NMUKa, GaKkTop yAEp:KUBAHMS, YUCIO TEOPETHUECKUX TapesioK, pa3pelieHHe COCEIHUX
nuKoB). Kak MOXHO perynupoBaTh Kbl U3 YKa3aHHBIX TapaMeTpoB?

2. KauectBennsiii xpomarorpaduuecknii anann3. Kak MOXHO OCYIIECTBIATH HICHTU(DUKAIIUIO
OTpeieNIIeMbIX COEIMHEHHH B CMECH TIOCIIe UX XpoMaTorpauieckoro pasiaeneHus?

3. Uro Takoe >PPEeKTHBHOCTh M CEIEKTUBHOCTH pazieneHus? Kak ouneHWBArOT 3PPEeKTHBHOCTH
xpomarorpaduyeckoit kononku? Kak BenmumHa s¢ddextuBHOCTH "oTpaxaercs" Ha Qopme
XpoMmaTorpaduueckoro nuka?

4. BiusHuE OCHOBHOTO KOMIIOHEHTa Ha XpomaTorpauueckoe TIOBEACHUE MHUKPOIPUMECH:
M3MEHEHHE YITOMSIHYTHIX BbIIlIEe TapaMeTpoB. UTo Takoe neperpyska pa3aesitoneid KOJIoHKu?

5. Uro Takoe aHMOHUT, €ro CTPYKTypa (MaTpula copOeHTa, GyHKIMOHANbHbIE Ipymibl)? OOMeHHas
eMKocCTh copbenTa. [IpaBuina Bei6opa copOeHTa.

6. OT dYero 3aBUCHT CIIOCOOHOCTb AHWOHOB YJepXKUBaTbcd Ha copOeHrte? Ilopsaok BbIXOAA
AQHUOHOB.

7. Tlpusenure IIPUMEPBI IIOJIBUYKHBIX ¢a3 (2110€HTOB), HCIOJIb3YEMBIX B

MOHOXpOMAaTorpaduyecKkoM aHaau3e BOJIbI.

OT160p 1 MoAroTOBKa MPOOBI BOJOIIPOBOIHOM BO/IBI K aHAIN3Y.

OcoOeHHOCTH aHanM3a MUTHEBOW (BOJOMPOBOIHOM, CTOJIOBOM, MUHEpalIbHOM) BOABL. Makpo- u

MUKPOKOMIIOHEHTHBIN COCTaB.

10. CpaBHEeHHsT MeTOAa HWOHHOW XxXpomarorpaduu ¢ JAPYrUMH METOJIaMH JUIS  ONpEACICHUIN
HEOPraHUYECKUX AaHHOHOB B BOJIE.

© ®

Pa6ora Ne 14. «lonoxpomarorpagpudeckoe onpeaenenue xiaopur-uoHoB (ClO2) kak onHoro u3

IPOAYKTOB JAE€3MH(EKIIMH BObI LEHTPAIN30BAHHOTO BOJOCHAOKEHUS.

1. Tlepeuncnure crmocoObl KOJIMYECTBEHHOTO aHain3a B XpomaTtorpaduu (METOoAbl HOPMHUPOBKHU
(METOIbI HOPMHUPOBKH, a0COIFOTHOW TPaayHMpOBKH, BHEIIHEH M BHYTPEHHEH CTaHIApPTH3AIINH).
CpaBHHTE X MEXIY COOOM.
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N

CrniocoObl MOBBIIIEHHS] YYBCTBUTEIHLHOCTH METO/a MOHHON XpoMmaTorpaduu mpu onpeaeieHUuH

MUKPOKOMIIOHEHTOB Ha ()OHE BHICOKOTO COJICP KAHMSI MATPUYHBIX HOHOB.

OcHoBHbIE 1€3UH(PEKTAaHTHl TUTHEBOM BOJbI U TOOOYHBIE MPOIYKTHI J1€3UH(EKIUH.

OKCoaHHMOHBI XJIOpa KaK MPOAYKTHI Je3UH(EKITNHN BOJIBI XJIOPCOACPKANUMHU pearcHTaMU.

Kakue peakuiuu xapakTepHbl AJIsl XJIOPUT- U THOXJIOPUT- HOHOB B pacTBOpax?

HopmaTtuBHbIE TOKYMEHTBI, KOHTPOJIUPYIOIIKE COACPKaHNE KOMIIOHEHTOB B IIUTHEBOM BOJIE.

Kakue ocobennoctu xpomarorpaduu MO3BOJISIIOT JOCTUYB JIYYIIErO pa3/efieHUs BEIIECTB C

OJIM3KUMU CBOWCTBAMH IO CPABHEHHIO C IPYTHMH METOIaMHU Pa3aeiecHus?

8. OcobeHHOCTH aHANIM3a MUTHEBOU (BOJOMPOBOAHOM, CTOJIOBOM, MUHEPAIBHOM) BOJIbI. Makpo- u
MUKPOKOMITOHEHTHBIN COCTAB BOJIBI.

9. CpaBHeHHS METO/Ia MOHHOM XpoMaTorpaguu ¢ APYyrUMU METOJaMH ONpPEEICHUs OKCOAaHHMOHOB

XJIOpa B BOJE.

Brnusinue matpuiisl 00bekTa Ha XpoMatorpadudeckue napameTpsl ONpeaessieMOro KOMIOHEHTA.

Nookow

5.2.3. TunoBsble 3a1anus/3aga4m 1Jis1 oueHKH chpopmupoBanHocTu komnerenuuu MNK-2-u
Bonpochl ceMuHapCKUX 3aHATHI

1. Bo3amoxxHOoCcTH MeTOAa HOHOMETpHUH. [IpuMeHeHne npu aHamu3e 00bEKTOB OKPYKAIOIIEH CPEIbI.

2. Bombpramnepomerpusi. Bosmoxknoctu merona. [lpumenenue npu aHamusze OOBEKTOB OKPYKAIOMICH

Cpelibl.

3. Awmmepomerpuueckoe THpoBaHHEe Bo3moxkHoctu merona. Ilpumenenue mnpu aHanmusze OOBEKTOB

OKPY’KaIoIlEel Cpebl.

5. Konnykromerpus. BoamoxHocTH MeToa.

6. KyinoHoMmeTpusi U KyJIOHOMETPUYECKOE THUTpoBaHHE. BO3MOXKHOCTHM M NMPUMEHEHHE NpPH aHaJIu3e

00BEKTOB OKPY>KAIOIIEH CpeIbl.

7. T'azoBast xpomatorpadus. Boamoxkanoctu merona. [Ipumenenue npu aHaian3e 00bEKTOB OKPYKaIOIIEH

Cpelbl.

8. KunkoctHast xpomarorpadus. Bo3moxkHoctu wmertona. [IpumeHeHue mnpu aHamuze OOBEKTOB

OKpY>Karolleu Cpeibl.

9. NonHooOMeHHast U MOHHas Xxpomatorpadus. BozmoxkHoctu merona. IlpumeHeHnue npu aHanmse

00BEKTOB OKpYXKArOIEeH Cpe/ibl.

10. Xpomaro-macc-criekrpoMeTpusi. OcoOeHHOCTH MeToaa. llpumeHeHue mpu aHaiu3e OOBEKTOB

OKpY>Karolleu Cpeibl.

11. Tlnanapuas xpomatorpadus. Boszmoxsnoctn wmerona. IlpumeneHue npu aHanu3e OOBEKTOB

OKpY>KaloIleu Cpeibl.

5.2.4 Tunossble 3a1a4u 151 oueHKHU chopmupoBanHocTu kKommnerenuuu IMK-3-u:
3agaun ceMMHAPCKUX 3aHATHIA

1. Paccumrtarh NOTEHIMAN CTEKISHHOIO 3JIeKTpoAa B pactBope ¢ pH 5,3 mo oTHomeHuro x
xJiopuacepeOdpsHoMy 31eKTpony, ecinu npu pH 3,88 nmotenuunan ero pasex -33 mB.
2. IlocTpouThb (HYYHKIMIO HUTPAT-CEIEKTHBHOTO 3JIEKTPo/ia (TUIEHOYHOTO) M PACCYUTATh CTaHAaPTHBIN
MOTEHITMAN, €CITM KOHIIEHTpaIus BHyTpeHHero pactBopa 0,01 mois/i.
3. PaccunTarh KOHIIEHTPAIIUIO XJIOPHI-UOHOB, €CITH XJIOPUACEPEOPSHBINA AIEKTPO] IMEET TOTEHITHAI
(o oTHOmIeHMIO K cTaHgapTHOMY) 208 MB. E° xnopuacepebpsaoro anekrpoaa 290 mB.
4. PaccunTaTth KOHLEHTPALUIO COJITHOM KUCIOTHL; ecnu npu tutpoBanuu 50 mu 0,01 M pactBopom
THJIPOKCUAA HATPUS OBLIH MOJIyYEHBI CISAYIOIINE JaHHbIC

V,em | 0 | 2 | 4 | 6 | 8 | 10 |
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IR,Om | 664 | 915 | 1490 | 1580 | 1010 | 740 |
5. I[TocTpouTh (YHKIUIO KATBIHI-CEIIEKTUBHOTO 3JEKTPOJIa U PACCUUTATh CTaHAAPTHBIN MOTEHIIUA,

€CJIM KOHLIEHTpalusl BHyTpeHHero pactBopa cpaHeHus 0,01 M.

6. [TokazaTh pacueTom, TOCTATOYHO JIK 1,5 T KaTHOHHTA ISl TIOJTHOM COPOIIMK MOHOB Cu® u3 20
M1 102 M pactopa Cu(NO3)2 B KOTOHOUHOM BapHaHTe HOHOOOMEHHOM XpoMaTorpadu.

B npuHSTHIX yCIOBUSX DKCIIEpUMEHTa pabodas oOMEHHass eMKOCTh KaTHOHHUTa cocTaBiseT 50 %
ot nostHo# oomerHo# emkoctu (ITOE = 8,5 Mr-sks/T).

7. Paccuuraiite MONSApHYIO KOHIeHTparmio pactBopa BaCl, mo crmemyromm manHbiM. 10 M
pactBopa BaCly mpomymeno dwepes kojoHKy ¢ katuoHutoM B H-¢opme. Kosonka mpombita
JUACTUIUIMPOBAHHOMN BOJOM.

OmioaT M NPOMBIBHBIE BOJBI coOpaiii B MepHylo KoilOy oobemom 50 mu. Ha tutpoBanue
10 M1 mosmygeHHoro pactBopa uspacxonoano 20 mia 0,1 M pactBopa NaOH.

8. Uepes KOJIIOHKY C aHUOHUTOM B XJIOpHAHOI dopme (Macca cmonsl 5 1) nponyctuin 100 mi 0,1 M
pactBopa ZnClo.

Jlunamuueckas OOMEHHass €MKOCTb AHHMOHHUTA [0 OTHOIICHHUIO K COPOMPYEMBIM XJIOPHIHBIM
KOMILIEKCaM [UHKa paBHa 2 MMostb-3kB ZN(Il) Ha 1 T cMOJIBL

Paccuunraiite maccy nunka(ll), HecopOMpOBaHHOTO AHHOHUTOM.

9. Paccunraiite ko3 durment pacnpenenenus nonos Ca(ll) Ha kKaTHOHOOOMEHHOW KOJIOHKE U3
CIIETYIOIINX JaHHBIX.

20 ma 1:10° M pacteopa CaCl, maxomurcs B koHTakTe ¢ 1 r cmomsl B H-gopme. Iocme
YCTAHOBJIGHNS paBHOBECHs Ha TUTpoBaHMe HoHoB Ca?’ B 10 M 3TOro pacTBopa M3pacxomoBaHo 10
M1 1-10° M (HopManbHas KOHIIEHTpAIUs) pacTBopa TpuioHa b.

10. Jlns ompeneneHus cojepxkaHms HoHOB CuU?* meromom OymaxHOi XpomaTorpadum Oblia
TIOJTydeHa CJIeIyIolIas TpayHpoBOYHAs 3aBUCHUMOCTS (CTaHaapTHEIH pacteop 10° M CuCly):
Van. (CTaHIApT. pACTBOP), MKJI 5 20 40 60

Stsra, MM2 1 4 8 12

[Tnomans MATHA NpH XpomaTorpadUpoOBaHHM aHATH3UpyeMoro pacTBopa 10 mm2. Paccumraiite
KOHIIEHTpaIHIo HoHOB CU?" (MKI/MIT) B aHATH3HPYEMOM PacTBOPE.

6. YueOHO-MeTOAMYeCKOe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

a) OCHOBHas JuTeparypa:

1. OcnoBwl anamutudeckoit xumuu: B 2 ka. Ku. 1. O6mue Bonpockl. Metoas! pazaenenus. / [[Tog
pen. FO.A. 3onorosa]. M.: Beicias mkona, 2002. Ku. 1. 351c.

2. OcHoBbI aHasmTryecko xumun B 2 xH. KH. 2. MeToasl XMMUYECKOr0 aHan3a. YUYeOHUK Uit
BY3os. [log pen. FO.A. 3onoroBa. M.: Beicias mxkona, 2002. Ku. 2. 494 c.

3. OcHoBbl aHanmuTHYeCcKOW xwmund: B 2 kH. Meroapl xummueckoro ananmsza. Cepus

"Knaccuueckuii yausepcurerckuil yueOHuk" / [[lox pen. FO.A. 3onorosa]. M.: Beiciias mikona,

2002. KH. 2. 494c.

Otto M. CoBpeMeHHbIe METO/Ibl aHATUTHYeCKON Xxumuu. - M.: Texnocdepa, 2006. - 416 c.

Xenne I'. Iomsiporpaduss u BompTammepoMmeTpus. TeopeTHdecKue OCHOBBI M aHAIUTHYECKAsS

npakTuka [ JnekTpoHHbli pecype] / I'. Xenue; nep. ¢ Hem. - 2-e u3f. (3:1.). - M.: BUHOM, 2014.

Pexxum noctyma: - http://www.studentlibrary.ru/book/ISBN9785996323760.html

6. békkep 0. Xpomarorpadus. MHCTpyMeHTanbHas aHaJIMTHKA: METOJAbl Xpomarorpapuu u
KamuIIpHOTO 3JeKkTpodopesa [DnekTponubiii pecype] / békkep 0. - M. Texnocdepa, 2009.
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785948362120.html

7. Xpomarorpaguieckrue METOIbl aHaIu3a [ DIEeKTPOHHBIN pecypc]: yueb. mocodue / FO.M. Cepos,
B.IO. Konroxos, A.JO. Kprokos, 3.B. Ilcxy, K.H. JKaBoponkosa. - M.: U3narensctBo PY/IH,
2011. Pexxum moctyna: http://www.studentlibrary.ru/book/ISBN9785209035749.html

o ks
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0) JlonoJiHUTeIbHASA JINTEpaTypa:

1. Kpucruan I'. Aranmutnueckas xumust. T. 1. M.: bunom. JlabopaTopus 3nanuit, 2011. 623 c.

2. Kpucruan I'. Amanutndeckas xumusi: B 2 T. T. 2. M.: bunowm. Jlaboparopust 3nanuit, 2011. 504
c.

3. Otro M. CoBpeMeHHBIC METOIBI aHATHTHYECKON XxuMuu. - M.: Texnocdepa, 2006. - 416 ¢

4. Bacwibe B. I1. Ananutudeckas xumus. Ku. 2, M.: [Ipoda, 2005. - 383 c.

5. KunkocrHas xpomartorpadus [DnextponHsiid pecype] / Xenke X. - M.: Texunocdepa, 2009. -
http://www.studentlibrary.ru/book/ISBN9785948361987.html

6. AmnanmuTHyeckas XuMusa. Xpomartorpaduyeckue MeToIbl aHanu3a: YuebHoe mocobue / A.U.
Kebentses. - M.: HULl Uudpa-M; Mn.: Hos. 3nanme, 2013. - 206 c.: un.; 60x90 1/16. -
(Beicmiee oOpa3oBaHue). (mepermuter) ISBN 978-5-16-006615-8
http://znanium.com/bookread2.php?book=399829.

7. HpyroB 10.C., Pomun A.A. T'azoxpomarorpaduyeckuil aHaau3 3arpsA3HEHHOTO BO3yXa:
MIPaKTUYECKOe pPyKOBOACTBO. - M.: bunom. Jlabopatopus 3nanuit, 2010. 528 c.

8. AmnamuTudeckas XuMUs U PUINKO-XUMHUYECKUE MeTO bl aHam3a/ [ myookoB KO.M. [u nop.]. T.1. —
M.: 2010. -352 c.

B) Pekomennyemas mureparypa

1. Bbynnuxos I'.K., Maiictpenko B.H., Bsicenes M.P. OcHOBBI COBPEMEHHOTO 3JIEKTPOXUMUYECKOTO
aHanuza. M.: Mup: bunom JI3, 2003. 592 c.

2. DneKkTpoaHAIUTUYECKHE METOJbl: Teopus u npaktuka / bouax A. M., Muuenst M., Kanept X.,
Komopcku-Jlospuy I1I., KomnTon P. JI. - M.: bunom. Jlaboparopus 3nanuii, 2009. 326 c.

3. Mpyros l0.C., Pomun A.A. AHanu3 3arps3HeHOH BOJbI: NHpakT. pykoB. — M.: bunHom.
JIaGoparopus 3HaHmi, 2012. — 678 c.

4. Maiictpenko B.H., KimtoeB H.A. Dkonoro-aHamuTHY€CKUH MOHUTOPUHT CTOMKHUX OPTaHHMYECKUX
3arps3HUTENER: yued. mocoOue s CTYAEHTOB BY30B, OOYYaIOLIMXCS IO CIELUAIbHOCTH
Xumwust. - M.: bunom. JlabopaTtopus 3Hanui, 2009. 323 c.

5. bynmuukoB I'.K. MoaudumnupoBanubsie 3IEKTPOJbl AN BOJIHTAMIEPOMETPUU B XHUMHH,
ouonmornn u wMemaunuue /I'K. bynnuwkos, I'.A. Estiorun, B.H. Maiictpenko. — M.:
BUHOM. JIa6oparopus 3nanuii, 2009. — 416 c.

r) Ilporpammuoe oOecneyenue m HMHTepHeT-pecypchl (B COOTBETCTBHMH C COACpPKaHHEM
JMCIMIIJIMHBI):

1. [lanoBanoBa E.H., Iluporos A.B. XpomaTtorpapuueckue METOABI aHAIU3a.
Meroauueckoe mocodue s crerraibaoro kypca. MI'Y, 2007. [DnexktponHslii pecypc]:
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

2. I'apmamr A.B., Copoxuna M.H. Merponoruueckiue OCHOBBI aHATUTHYECKOW XUMHUH
[@nexrponnslii pecypce]:

http://www.chem.msu.ru/rus/teaching/analyt/garmasch.pdf

3. Caiit Hay4HOTO COoBeTa 1o aHanuTHYeckoit xumun PAH: http://www.rusanalytchem.org

YyeOHO-MeTOMYeCKas JUTeparypa Ui JaHHOM JUCHMIUIMHBI HMMEETCS B HAJIWYUU B
aeKTpoHHO-0uOaoTeunoit cucreme "ZNANIUM.COM", noctym K KOTOpPOH HpenocTaBieH
crygeHtaMm. ObC "ZNANIUM.COM" conep:XUT Npou3BEACHUsI KPYIHENIINX POCCUNCKUX YUEHBIX,
PYKOBOIUTENEH TOCYIapCTBEHHBIX OpraHoB, IperojaBaTelieil  BEAYIIMX BY30B  CTpaHHI,
BBICOKOKBAIM(DUIIUPOBAHHBIX CIICIUAIUCTOB B Pa3NUUHBIX chepax OuzHeca. DoHI OMOIMOTEKH
c(OPMHPOBAH C y4ETOM BCEX HM3MEHEHUIl 00pa30oBaTEIbHBIX CTAHAAPTOB M BKIIOYAET Yy4EOHUKH,
yueOHble mocoOusi, MoHorpaduu, asTopedeparsl, TUCCEPTALUH, SHIUKIONEANU, CIOBApH MU
CIPaBOYHMKH, 3aKOHOAATEIbHO-HOPMATUBHBIE JOKYMEHTBI, CIELMalbHbIE EPUOJUUECKUE U3IaHUs
Y M3/1aHUs, BBIITYCKAaeMbl€ H3/1aTEIbCTBAMH BY30B.
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YyeOHo-MeTONMYECKAsT JUTepaTypa JUId JaHHOM AMCUMIUIMHBI HWMEETCS B HalU4YUH B
ANIEKTPOHHO-O0MOMoTeyHoi cucteme «KOHCYIBTaHT CTyZHEHTa», JOCTYIl K KOTOPOH TaKxke
MpeaoCTaBlieH CTyaeHTaM. MHoronpodwibHbIA 00pazoBarenbHblil pecypc "KoHcynbTaHT cTyaeHTa"
(www.studentlibrary.ru) SIBIISICTCS AIIEKTPOHHON OnOIMOTeYHON CUCTEMOM (BBC),
MPEIOCTaBISAONIEH JOCTyn uepe3 ceTb VHTepHeT K y4yeOHON IuTeparype M JOMOJHUTEIbHBIM
MaTepuasam.

7. MaTtepuajibHO-TEXHHYECKOE o0ecrieueHne TUCIUUTITHHbI

[Tomemienust npeacTaBiIsOT co00il yueOHbIe ayTUTOPUU ISl MPOBEIEHUSI Y4eOHbIX 3aHATHUH,
NPEIYCMOTPEHHBIX IPOrpaMMOM, OCHAIIEHbl O0OpYIOBaHHEM M TEXHUYECKUMH CPEICTBAMHU
00yJeHUsI.

Jlyis ipoBesieHUs JIaOOpaTOPHBIX padOT MO AWCHUILIMHE XUMHUYECKHi (akyiabTeT U Kadempa
AHAJTMTUYECKON XUMHUU pacrionaratoT jgaboparopusamu (ayn.321, aya. 315, aya. 303), ocHalieHHBIMH
NOCYJIOi, pEaKTHBaMU U OOOpYIOBaHUEM, HEOOXOAMMBIMH [UIS TPOBEICHUS KOJIHMYECTBEHHOTO
aHanuza. Jlaboparopuu XHMHYECKOro aHaiu3a OOOpPYJOBaHBI XPOMAaTO-MaCC-CIEKTPOMETPOM
Thermo Focus DSQ Il, razoBeiMu xpomatorpadamu Xpomoc I'X-1000 ¢ 31eKTpoHO3aXBaTHBIM,
IUIAMEHHO-HOHU3ALMOHHBIM, IUIAMEHHO-(OTOMETPUYECKUM, (OTOMOHU3AIMOHHBIM JIETEKTOPaMH,
JICTEKTOPOM T10 TEIUIOMPOBOAHOCTH,, )KUIKOCTHBIM xpomarorpadom LC-20 Prominence (Shimadzu),
C KOHJIYKTOMETPHUYECKHM JETEKTOpPOM, KOHAyKToMeTpoMm Ne 5721, moHOMEpaMu yHHBEPCAIbHBIMU
OB-74, pH-merpamn mmnmmBoiasT™MeTpamu pH-121, pH-merpamu Mettler Toledo Five Easy FE 20,
naboparopubiMu Becamu AUX 320 (Shimadzu) MarHUTHBIMH MeHIAIKaMH, IUIMTKAMH U JIPYTHUM
1a00paTOPHBIM 000PYIOBAaHUEM.

Jlexumonnble aynutopun (308 xopm. 5, 328 kopm. 2) ocHamleHbl 00OPYIOBaHHEM U
TEXHUYECKUMHU CPEICTBAMH OOYYEHUS: TIEPEHOCHBIM MYJIBTUMEIUHHBIM POCKTOPOM, HOYTOYKOM U
BBIXOJIOM B ceTb VHTepHeT, AoCKoi M MenoM (i1 pa3bopa 4YacTHBIX BOIPOCOB M JIeTalU3aILlUH
TEOPETUYECKUX ACMEKTOB JMCIUIUIMHBI, & TaK)Ke PEIICHHUs MPAaKTUYECKUX 3a1ad). AyIUTOPHS s
NPOBEIEHUS] CEeMUHAPCKUX 3aHATui (aya. 125 kopm. 5, aya. 308a xopr. 5, aya. 218 kopm. 5, aya. 313
KOpI. 5) TakKe OCHalleHa HeoOXOIUMBIM OOOpyJOBaHUEM: MYJIbTUMEIUWHBIM IPOEKTOPOM,
HOYTOYKOM C BBIXO/IOM B ceTh MIHTEpHET, TOCKOI 1 MeNoM.

HaumenoBanne OcCHalIEHHOCTH CHeNUATbHBIX IlepevyeHb THLEH3MOHHOTO NPOTPAMMHOI0O
cHenuaATbHBIX® NoMelleHU U MoMelIeHu  1Jist obecrneveHus.
noMeuleHui u CaMOCTOSITeJILHON PadoThI PexkBU3UTHI MOATBEPKAAIONIETO JOKYMEHTA
noMelIeHU IS
CaMOCTOSATEeIbHOM
padoThI
Yuebnas aynutopus g | KoMIuiekT cienuanu3upoBaHHON * Microsoft Windows 7 Home Basic OA CIS
MIPOBEICHHUS 3ansTuil | mebenu, Jlocka ans mena JIK 11 D and GE, munensus OEM
neknuoHHoro tuna: mp. | 3012 (3 anemeHTa); TEXHUYECKHE * Microsoft Office Professional Plus 2010
larapuna, 23, Kopm. 2, | cpeicTBa: NPOSKIMOHHBIN KpaH Russian Academic Open 1 License No Level,
ayn. 328 ScreenMedia Goldview HacTeHHBI, JIUILIEH3UA Ne60411808, marta BBIIAYH
MEPEHOCHOW MYJIbTUMEANINHBIN 24.05.2012 r.
mpoekTop, HoyTOyK Lenovo G770
ITomemenune st | KoMIuiekT crienmann3npoBaHHON * Microsoft Windows Professional 10,
CaMOCTOSITETIbHOM padoTel | MeOenu, nepcoHanbHble KOMIbIOTEpH! | JInmensus Ne 67001233, nara Bergaun
np. 'arapuna, 23, xopr. 1, | , IMeeTCs BBIXOJT B UHTEPHET 09.06.2016T.
ayn. 205 * Microsoft Office MS Office Standard 2013;
cepBepHas nuueH3us MS SQL Server
JIunensus Ne 65097676, nara Begaun
23.04.2015 .
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VYuebnass aymutopus is
MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO THUIIa

np. ["arapuna, 23, kopm. 5,
ayn. 308

KommekT criennanu3npoBaHHOM
MeOeTn; TEXHUIECKHE CPEIICTBA:
IIEPEHOCHON ITPOEKIUOHHBIN 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTiMenitHbIi
npoekrop BenQ MP-512 DLP,
HoytOyk Acer Extensa 5620Z T2390

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInuensus Ne 15988873, nara Beliauu
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nara BeLgaun
12.12.2007 r.

YueOHast ayauTopusi it
MIPOBEJICHUSI TPYIIOBBIX H
VHMBUTY AJIbHBIX
KOHCYJbTAINI

mp. I'arapuna, 23, xopr. 5,
ayn. 125

Komrmuiekt ciermann3npoBaHHOM
Me0enr; TEXHUIEeCKHE CPEICTBA:
MyJIbTUMEAUHHBIN TpoekTop Beng
MP610, noytoyk Acer Aspire 5315-
301G08, mepeHOCHO# SKpaH
DRAPER DIPLOMAT, nmeetcs

BbIXOZ B MHTCPHECT

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInnensus Ne 15988873, nara BeIgaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInunensus Ne 43178981, nata Bergaun
12.12.2007 r.

YueOHast aymuTopusi i
MIPOBEACHUSA 3aHATHN
CEeMHHapPCKOT0o THIIA

np. 'arapuna, 23, xopu. 5,
ayn. 218

KommekT ciennanu3npoBaHHOM
Me0esH, TOCKa MeIoBas;
TEXHUYECKUE CPEICTBA:
NPOCKLIUOHHBINA 3KpaH,
MYJIbTUMEIUMHBINA IPOEKTOD,
HoyTOyK Lenovo G770

* Microsoft Windows 7 Home Basic OA CIS
and GE, muuenszus OEM

* Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
nmren3us Ne60411808, narta Begaun
24.05.2012 1.

YyeOHast aymauTopusi Ui
MPOBEAEHHsI TPYNIIOBBIX U
WHIWBUAYaATBHBIX
KOHCYJbTaINI

np. 'arapuna, 23, xopm. 5,
ayn. 308a

KommekT ciennanu3npoBaHHOU
MeOeH; TEXHUUECKHE CPEICTBA:
IIEPEHOCHOU ITPOEKI[MOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTimMenitHbIi
npoektop BenQ MP-512 DLP,
HoyTOyk Acer Extensa 5620Z T2390

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInnensus Ne 15988873, nara Bergaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, narta Bergaun
12.12.2007 r.

VYuebHas aymutopus Uis
MPOBEJACHUSA 3aHATHN
JIEKIIMOHHOTO THIIA

np. l'arapuna, 23, xop.
5, aym. 315

KommekT ciennanu3npoBaHHOM
Me0eIIn; TEXHUIECKHE CPEJICTRA:
MyJIBTUMEIUHHBIN TpoekTop Beng
MP610, noyroyk Acer Aspire 5315-
301G08 , umeeTcs BBIXO] B MHTCPHET

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JIunensus Ne 15988873, nara Beijaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JInnensus Ne 43178981, nara Bergaun
12.12.2007 r.

YyeOHast ayauTopusi Jyis
MIPOBEICHHUS 3aHATHHU
JIEKIMOHHOI'O THIIA

mp. 'arapuna, 23, xopr. 5,
aym. 313

KomMmrutexT crienmann3npoBaHHOM
MeOeln, JoCKa MeJIoBast;
TEXHUYECKUE CPEICTBA!
MPOECKLIMOHHBINA 3KpaH,
MYJIbTUMEIUMHBINA IPOEKTOP,
HoytOyk Lenovo G770

* Microsoft Windows 7 Home Basic OA CIS
and GE, muuenszus OEM

* Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
yren3us Ne60411808, nara Beigaun
24.05.2012 1.

* Microsoft Windows 7 Home Basic OA CIS
and GE, muuenszus OEM

« Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
yiren3us Ne60411808, narta Beigaun
24.05.2012 1.

VYuebHass aymutopus is
MPOBEICHUS 3aHATHN
JTa0OpaTOPHOTO THITA TIp.
larapuna, 23, xopm. 5,
ayn. 303

akBa-puctwusiTop J12-4-2,
aHMOHHBIN cynpecop SeQuant/SAMS
JUIS CTaHmapTHOTO aHanmu3a SeQuant,
Bechl aHanuTuueckue AUX320
Shimadzu

BECHI Tab0OpaTOpHBIE, HOHHO-

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JIunensus Ne 15988873, nara Beigaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level
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XHUIKOCTHOU Xpomarorpad LC-
20ADsp, Shimadzu, koHIyKTOMETD
AHHMOH, MarHUTHAs1 MELIaJKa C
HarpeBoM RET basic IKAMAG safety
control, cnekrpodoromerp CD-46,
TepMOCTAT XKUIKOCTHBIN Moa.Alpha
A24, nepcoHaIbHBIN KOMIIBIOTEP

JInnensusa Ne 43178981, nara Bbrgaun
12.12.2007 r.

TIOMEIICHUE IS
CaMOCTOSITEITEHOH pabOoTHI
mp. ["arapuna, 23, Koprr. 5,
ayn. 321

Xpomaro-Macc-

cekrpomerp Thermo Focus DSQ I,
KOMIUIEKT JJabopaTopHOU Meben,
HeHTpUdyTa s CTCKITHHBIX U
TUTACTHUKOBBIX MPOOUPOK, BAKYYMHBIN
Hacoc, Bechbl aHanuTudyeckue AUX220
Shimadzu, komIIekc
XpoMoTorpaduyeckuii ra30BbIi"
Xpomoc I'X-1000», memanka
marautHas MMS-3000, BioSan,
KOMIUIEKT J1a00opaTopHON MeOeH,
nabopaTopHasi MoCy/1a, BRITSKHBIE
niKadpl, TEPMOCTATHI, CYIIAIbHBIC
mKadbl, IEpCOHANBHBIC
KOMIIBIOTEPBI, UMEETCS BBIXO]T B
WHTEPHET

» Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JInnensus Ne 15988873, nara Beigaun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JIunensus Ne 43178981, nata Beigaun
12.12.2007 r.

[Tomemenust Juisi CaMOCTOSITENIbHOM pPabOThl OOY4YarOIIMXCSl OCHAILEHBl KOMIIbIOTEPHOM

TEXHUKOW C BO3MOYKHOCTBbIO MOAKIIOYeHHs K ceTu "HHTepHer" u oOecnedeHbl IOCTYIIOM B

3JIEKTPOHHYIO HH(POPMaLIMOHHO-00pa3oBareibHyto cpeny (205 kop. 1).

[TIporpamma coctaBieHa B coorBerctBuu ¢ TpeboBanussmu OC BO HHI'Y. Ilpukaz HHI'Y or
13.05.2020r. Ne 275-O/1 «O BBeneHuH B AeHCTBHE 00pa30BaTEIbHOTO CTAHAAPTA BHICIIETO 00Opa30BaHMs
— OakanaBpuat no HampasiaeHuto noaroToBku 04.03.01 Xumusi»

ABTOpBI

K.X.H., TOIEHT Kadeapbl aHATUTUYECKON XUMUU
K.X.H., IOIEHT Kadeapbl aHATUTUIECKOU XUMHUHU
K.X.H., TOIEHT Kadeapbl aHATUTUYECKON XUMUU

Peniensent

K.X.H., TOUEHT Kadeapsl pU3nueckoi XuMuu

E.B. Enumnariena,

H.B. Kynemoga,

I1.B. MocsaruH.

A.B. bynpyes

3aBenyrouuii kadeapoil aHaIMTHYECKON XUMHUH,

I.X.H., Ipodeccop
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Kpsuios B.A.




