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0.

Conepxanue
CTp.

Henu u 3a1aun AUCHUIUIMHBI (MOLYIIS)
Mecto mucuurumnbl (Moxyisi) B ctpykrype OITOIT.
TpeGoBanus K pe3yibTaTaM OCBOSHUS TUCIUTITUHBI (MOIYJIs)
O6beM TUCIMITIIMHBI (MOTYJIs) U BUIbI yUeOHOH paboThI
ConepxaHue TUCIUTUTHHBI (MOTYIIS)

5.1 Coneprxkanue pa3ziejioB ¥ TEM IUCIHUIUIUHBI (MOTYJIS)

5.2 Pazenbl AMCHUIUTMHBI (MOYIIS) M MEXIUCIIUIUIMHAPHBIE CBS3H
¢ obecrnieunBaeMbIMH (ITOCIICAYIOIINMHI ) TUCHUTUTHHAME (MOJTYJISIMHU )

5.3 Pa3aensl v TeMBI JUCIUILIAH (MOYJICH) U BUABI 3aHATUN
[lepeyeHp CeMUHAPCKMX, MPAKTUYECKUX 3aHSTHH, JTAOOpPAaTOpHBIX paboT, TUlaH
CaMOCTOSTEILHOM pabOThI CTY/IEHTOB, METOJIMUECKHE YKAa3aHUsI 10 OpraHu3aliu

CaMOCTOSITEITLHON PabOThI CTY/ICHTOB

6.1.  Ilnman camMOCTOSATENBbHOM PabOThI CTYJCHTOB

6.2. Meroanyeckue yKa3zaHHsT MO OPraHU3alMU CaMOCTOSITEIbHOU

paboTHI CTY/ICHTOB

[IpumepHas TeMaTHKa KypCOBBIX Pa0OT (MIPOEKTOB) (TIPU HATTMYUH )
VYyeOHO-MeToMUeckoe ¥ MH(MOPMALIIOHHOE — OOecrieyeHne  AMCLMTLIMHBI
(Moyist):

a) OCHOBHas IUTEpaTypa;

0) OTIOTHUTENbHAS JTUTEPATYPA;

B) IPOrpaMMHOE 00ecIieYeHue;

r) 0a3bl JaHHBIX, IMOWCKOBO-CIIPABOYHBIE M WH(OOPMAIMOHHBIC
CHCTEMBI

MartepuanbHO-TEXHHUYECKOE 00eCTIeYeHUE TUCITUTUTHHEI (MO/TYIIS)

10. OGpa3zoBarenbHbIC TEXHOJIOTHH

11. Onenounsie cpencraa (OC)



L Ieau u 3aga4y AMCUUILIMHBI:

Ilean: TO3HAKOMHTH CTYJIEHTOB C TEOPETUYECKUMH OCHOBAMH, BO3MOYKHOCTSIMH,
00JIacCThI0 TPUMEHEHMsI METOJOB aHajiu3a, amnmaparypor, METOJAMYECKUMH TIOJIXO0JIaMH,
HaBBIKAMHM  TPAKTUYECKOTO  HCIOJIB30BAHMS  DJIEKTPOXUMHUYECKUX, XpoMaTorpaduyuecKux
METO/IOB aHalu3a [JJsi PEIICHHs NPAKTUYECKUX aHAIUTHUYECKUX 3a7ad, a Takke 3aaad
HCCJIEI0BATENCKOTO XapaKTepa.

3aga4yu: - NMO3HAKOMHTBH CTYJEHTOB C NPHUEMAMM ITIOCTAHOBKHM 3aJa4d HCCIIECIOBAHMS
o0pa3iua, BBIOOpOM MeToaa aHaiu3a. [103HaKOMUTE CTYIEHTOB C IpUeMaMH KOHTPOJISl KauyecTBa
IPOAYKIMH, COIEP/KAaHUs OINPEACIIeMOro KOMIIOHEHTAa, Haluuus NIpuMeced. BrinmonHeHne
JNEHUCTBUM, IPELYCMOTPEHHBIX METOAUKAMY UCIIBITAHUN ITPOLYKLIUH.

I1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas mucnummHa «lMcnonp3oBanue xpomatorpaduud U SIEKTPOXUMHYECCKUX
METOJIOB B aHAIM3E OOBEKTOB CIIOKHOTO COCTaBa» OTHOCHUTCS K BapUAaTUBHOHN 4acTH y4eOHOTO
IJIaHa MPOrpamMMbl OATOTOBKH 10 HamnpasiieHuio 04.03.01 Xumus.

nporpamMmsl (Kypc 1o BeIOOpY).

2.2. Ina wm3y4deHUs: NaHHOW Y4eOHOW IUCIUIUIMHBI HEOOXOJMMBlI 3HAHUS, YMCHHUS H

HABBIKH, (OPMUPYEMBIC TTPEIIECTBYIONUMHU JUCIUTTHHAMHE.

Nen/m | Kox quctumivHel HaumenoBanwue MPEAIECTBYIOIMMNX
JUCIUILITUH
1. b1.0.17 AHanuTHYecKasi XUMHS
2. b1.0.18 DU3NKO-XUMHUUYECKHE METO/Ibl aHAIN3a
3. b1.0.22 NudopmaTrka v BEIYMCTUTENbHAS TEXHUKA
4. b1.B.02 MareMatnueckast TEOpHUs IKCIIEPUMEHTA
5. b1.0.14 Onrtuka U CTpOCHHE aToMa
6. b1.B.JIB.08.01 I'uppoxumus

2.3. Ilepedenp mocienyoUmMx y4eOHbIX AUCHUIUIMH, [Tl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS ¥ HaBbIKH, (HOpMUpyeMbIe TaHHON Y4eOHON AMCIUTUINHOM:
MOJIyYEeHHBbIE 3HAHWSA, YMEHUS M HaBBIKM HEOOXOIMMBI MpHU AajbHeiimell padore B cdepax
npodeCCHOHATBLHON NIEeATENBHOCTH: 3JIpaBooxpaHeHre — KOHTponp KauecTBa JeKapCTBEHHBIX
CpencTB, PHIOOBOACTBO M PBIOOBOACTBO — [mapoxumusa. [lpu mpomomkeHuu  0oO0ydeHUs B
MarucTparype.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI
[Ipouiecc ocBoeHUs JTUCHUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE KOMIIETEHIIMMA
(onemeHTOB cnexyronmx kKomnerennuii) B coorBerctBun ¢ @I'OC BO u OIl BO mo panHOMY
HarpasieHuto 04.03.01 «Xumus», TpoPuiIb: XUMHUS.



Ilepedyenb miIaHMpyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE, COOTHECEHHBIX C
UHIUKATOPAMH JOCTUKEHHUS KOMIIeTeHHii

Komnerennust Nuauxatopsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIM

TIK-3 Cnocoben | U1K k.32 [IpoBoaur | Ymersn: ITons30BaThCA

TOTOBUTH  OOBEKTHI | IKCIIEPUMEHTAIbHbIE COBpEMEHHBIMH  INpUOOpaMH U

WCCIICJIOBAHHUS paboTel MO  TOTOBBIM | OOOPYAOBAHUEM: MOTCHIIMOMETPHI,

(BemecTBa METOAMKaM KYJIOHOMETPBI, XpOMaTorpadsol.

CUHTETHUYECKOTO u Baaners: CTaHJIaPTHBIMU

MPUPOJIHOTO METOUKaMU aHaymza mpo6

MIPOUCXOXKICHUS, Pa3IMYHOTO MPOUCXOXKICHUSL.

MaTepuaibl U Tp.) H

MIPOBOIUTH ux

U3y4eHUe o

3a/laHHBIM

METOIUKAM.

T1IK-4 Cnocoben | U1K k.43 CocraBinsier | YMeTh: BECTH KypHAJl Pe3yIbTaToOB

o0pabaThIBaTh MPOTOKOJIBI ~ MICTIBITAHUM, | HAOJIOICHUH, 0hOopMITATH

pe3yIbTaThl paboT | OTYETHI O BBIOJIHEHHOW | pe3yNbTaThl  JKCIEPHUMEHTAa B

XUMHYECKON pabore 1O  3aAaHHOW | COOTBETCTBHH C TPEOOBAHUSIMH.

HANpaBIEHHOCTH  C | popme Baaners: METOIaMU

HCIIOJIb30BaHNEM MaTeMaTU4eCcKOi CTaTUCTHUKH,

CTaHIapTHBIX OpUMEHSeMBIMH  TIpH  00paboTKe

METOJI0OB U METOIUK

pe3ylnbTaTOB  aHalM3a OOBEKTOB
IPUPOJHOM M IPOM3BOJACTBEHHOU

CPE/IBI.

TIK-5 Cnocoben | U1Kk.s.1 3HaeT u MOXKeT | 3HATh: TEOPETUYECKHUE OCHOBBI
OCYIIIECTBIIATH MPUMEHITh Ha MPAKTHKE | (PU3HMKO-XUMHUICCKHX METOJIOB
KOHTPOJIb ~ KayecTBa | COBPEMEHHbBIC aHaimu3a, X MIPEUMYIIIECTBA,
CBIPBSI, KOMIIOHEHTOB | 3KCIICpUMEHTAIbHBIC HEIOCTATKH u obJractu
51 BBIITYCKAEMOM | METO/IbI IS | IPUMEHEHHUSL.

MIPOTYKITUH YCTaHOBJICHUS 3HaTh: METOJIBI M  CpEICTBa
XUMHUYECKOTO KauyeCTBEHHOI'O U | KOHTPOJISI XapaKTEPUCTHK
Ha3HA4YEHUS KOJIMYECTBEHHOT'O MOCTYTAIONINX MaTEPHUAJIOB, CHIPbS,

COCTaBa AHAIM3HPYEMOTO
BEIIECTBA

noy(habpuKaToB U
KOMIUIEKTYIOIUX U3/IETUH.

Ymern: [IpoBoanTh UCHBITAHUS
CBIPBS ¥ YITAKOBOYHBIX
MaTepHaJIOB, IPOMEKYTOYHOU
IPOAYKIMH C TIOMOIIBIO
XUMHUYECKHX, PU3UKO-XUMUYECKUX
METOJIOB.

MK ks Brimonasger
CTaHJApTHBIC ONEpalMK Ha
BBEICOKOTEXHOJOTHYECKOM

obopynoBaHUH JUTST
XapaKTepPUCTUKH CBIPBS,
MTPOMEKYTOYHOM "
KOHEYHOU MPOAYKIIUN

XUMHUYCCKOI'o IMMpon3BoACTBA

3Haer: XapaKkTepUCTUKHU
1a60paTOPHOTO obopymoBaHus,
OpPUMEHSEMOT0  TpH  aHajIu3ax,
npaBmIia ero JKCILTyaTaluu,

MOPSIOK TPOBEICHUST KaTUOPOBKH,
MIPOBEPKHU PabOTOCTIOCOOHOCTH.
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4.3 ConepxaHue y4eOHOIro MaTepuasa
Coaep:xaHue pa3aejioB U TeM TUCHUINIUHBI.

1. DaekTpoxXuMHuYecKHe MeTOAbI OOHAPYKEHUS U ONPEIEICHUS, UX POJb B AHATUTUIECKON
xuMuH. OCHOBHBIE JIEKTPUUECKHE ITapaMeTPhl, B3aUMOCBS3b MEXy HUMU U aHATUTUYECKUM
CUTHAJIOM. DJIEKTPOXUMHUYECKUE PEAKIIMU U UX 0OCOOCHHOCTH. OTINYNE SJEKTPOXUMHUUECKOM
peaKuuM OT XUMHUYECKOH. DiIeKTpoxumudeckas 1enb. [lepenanpsbkenue. [onsipuzamnus u BUAbI
MOJIAPUIYIOIIUX HaHpH)I(eHPlﬁ. OKBUBAJIEHTHLIE CXEMBI SHCKTpOHHBHOﬁ SIYEMKU U UX CBA3b C
ANEeKTpoXUMHUYecKUMU Metofamu. Kiaccudukanus MeTo10B.

1.1. Ky1oHomMeTpruecKknii MeTO aHAIN3A.
TeopeTqucxne OCHOBbBI KYJIOHOMCTPHUUYCCKHUX MCTOJOB aHAJIM3a U HUX K.HaCCI/I(bI/IKaI_[I/IH.

[Mpuamun wmetona, yciosus, oOecneunBaomue 100% BBIXOA TO TOKY TpH TPOBEIACHHUH
anekTposin3a. (OCHOBHbIE THUMBl XMMHYECKHUX  PEAKIHM, HUCIONb3yeMble B  INPaKTHUKE
KYJIOHOMETpUYECKOro Metoja aHanuza. CrocoObl U3MepeHHs KOJIMYEeCTBa dJIeKTpruuecTBa. MeTo bl
OTlpesieNieHus] MOMEHTa OKOHYaHHUs 3JeKTpoiu3a. [loTeHiuocraTuyeckass M amrepocTaTuyecKkas
KyJloHoMeTpus. KylnoHOMeTpudyeckoe TUTPOBAaHUE C BHEIIHEH W BHYTPEHHEH TIeHepanuen
tuTpanta. O0JacTH MPUMEHEHUS KYJIOHOMETPHYECKOr0 METOoJla aHaiu3a, amnmapaTrypa. PakTopsl,
00ecCreunBaIINe BBICOKYIO UYYBCTBUTEIBHOCTH M TOYHOCTh KYJTOHOMETPHUYECKOTO METOoja
aHanM3a.

1.2. IToTeHnMOMeTpHYECKHI METO AaHAIN3A.

[loreHunomeTpuss € OTCYTCTBHEM TOKa U C HCIOJb30BaHHUEM IOJISPU30BAHHBIX
ANEKTPOAOB. MeXayHapOJHOE COIIallleHUe O 3HaKaxX. MHAMKaTOpHbIE M CTaHAAPTHBIE AJIEKTPOJIBI,
UX  KjgaccuuKaius, pPasHOBUIHOCTH, YCTPOWMCTBO, MeXaHWU3M JedcTBus. TpeboBaHms,
NpEABABIACMBIC K UHAUKATOPHBIM U CTAHAAPTHBIM 3JICKTPOIaM. HpI/IHI_II/IH U TCXHHUKAa U3MCPCHUSA
O/1C xoMIeHCaIMOHHBIM CIIOCOO0M, armaparypa.

Hp;{MHe U KOCBCHHBIC IMOTCHIUOMCTPHUYCCKUC MCTOABI aHAJIM3a. HOTCHHI/IOMeTpH‘{eCKOC
onpexnenenue pH, mexanusm neicTBUS, 00JaCTH NPUMEHEHHUS M XapaKTepPUCTUKA CTEKJISHHOTO,
CYPbMSIHOTO M XWHTHUIPOHHOTO 3JEKTpoa0B. CrocoObl SKCIEPUMEHTAIBHOTO ompenenenus pH.
[ToTeHunoMeTpUyecKOe TUTPOBAHUE MO PA3IWYHBIM THUIIAM XUMHUYECKUX peakuuidl. TuTpoBaHuE B
HEBOJHBIX cpenax. IloTeHnuan noayHenTpanu3anuy Kak XUMHUKO-aHAIMTUYECKAsT XapaKTepUCTUKa
aneKkTponuToB. Bribop pactBopuTens. KpuBble NOTEHIMOMETPUYECKOTO TUTPOBAHUS, CIIOCOOBI
HaxOXXJICHUs KOHEYHOM TOUYKM TUTpOBaHMs. DaKTOpbI, ONpEeACIAONIMe BEIMYMHY CKaudka
MOTEHIIMajla UHAUKATOPHOTO 3JEKTPOJa B MOMEHT SKBHUBAJIEHTHOCTU NMPU MOTEHLUUOMETPUUYECKOM
TUTPOBAHUU 10 PA3JIMYHBIM THUIIAM XHUMHUUCCKHX peaKuHﬁ. HOTCHI_II/IOMeTpI/I‘-IeCKOG TUTPOBAHUC
cMecH OM3KHX MO cBoicTBaM BemecTB. JuddepennuanbHoe NOTEHIIMOMETPHUUECKOE TUTPOBAHHE.

HexomneHcanimoHHOE MOTEHIIMOMETPUYECKOE TUTPOBAHHME, THUTPOBAHUE Ha «HYJIbY,

TUTPOBAHUC C OMMeETaIINYECKUMU SJICKTpOJAaMHU.

1.3. Honomerpusi. HWonocenektuBHbie anekTpoasl (MCD), wux kmaccuduxarms,
YCTPOMCTBO, MEXAaHU3M JEUCTBUS. YpaBHeHHME HepHCTa 1711 HMOHOCENEKTUBHBIX 3JIEKTPOJOB.
Knaccupukanus UCO no tuny memOpan. O630p Hambonee pacnpocrpaneHHbIXx MCD. OcHOBHBIE
JNeKTpoXuMHuueckre xapaktepuctuku HMCD, cmocobbl WX MPaKTHYECKOTO  OIMpEIeIcHHs,
rpaayupoBka MCD. Texuuka ananusa ¢ ucnonb3oBanuem MCD. MeToj KaluOpOBOYHBIX KPUBBIX,
npsiMmoe omnpeaenenune mo pH- i pC- mkane u3aMepuTeabHOro prbdopa. MeToasl TUTPOBAHUS.
OmnpeneneHre KOHLUEHTPAIMM METOAOM CTaHIApTHHIX no0aBok. Ilpumenenne MCD B pa3nnyHbIX
OTpaciisx.

2. Xpomarorpapuueckue MeTOAbl AaHAJIHU3A.



PazButue xpomatorpadpuueckoro ananmusza. Kimaccudukanus xpomarorpadudeckux
MeronoB. Kmaccudukamus mo mexaHusMmy pasaeneHusi: abCOpOIMOHHAs, pachpeneIuTenbHasl,
MOHOOOMEHHas1, XUMHUECKasl (KpaTKasi XapaKTepPUCTHKA).

2.1. BoicokodpeTuBHas :KUAKOCTHAS XpoMaTorpadus.

Mecro BOXKX B xpomatorpaduu, JOCTOMHCTBA, HEIOCTaTKU. HekoTopble TepMHHBI U
OIpeIeNIEHus.

2.2. llpuHounsl 4 ocHoBBI Teopuu BIIKX. XpomaTorpaduueckuii nmporecc B KOJIOHKE:
yIep)KUBaHUE, pa3MbIBaHHE, pas3feleHHe, Xpomarorpaguueckuii NHK, CUMMETpPHUs IHKa.
OddextuBnocts komonku (N, H), pasperieHne KOIOHKH, THKOBAas €MKOCThb, CEICKTUBHOCTD.
Pa3zMbiBaHne XxpoMaTorpaduueckux 30H: HEOAHOPOIHOCTh MOTOKA MOJBMKHOMN (a3bl, MpoJoIbHAs
MounekyisipHass uddy3uss B MOIBMKHOW M HEMOABMXHON (ha3ax, KMHETHKA Maccomepenadd B
HETIOJBMYKHOM M MOABMKHOM (hazax (ypaBHeHue Ban Jleemtepa).

2.3. Bausinue CTPYKTYpPHI BellleCTB HA y/ep:KHBaHHe. 3aKOHOMEPHOCTH YAECPKUBaHUS,
copOLusl aMUHOB, HETIOJSIPHBIX U MOJISIPHBIX BELIECTB, OPraHUYECKUX U HEOPraHMUECKUX HOHOB.

2.4. Ilapamerpsl onTuMHu3anuu XpoMartorpadmuueckoro mnpomecca. OnrtumanabHas
CKOpPOCTh IIOTOKa, Harpy3ka Ha COpOEHT, TemIeparypa, IaBlIeHHE, NPUOOPHOE YUIMpPEHHE.
VYpaBHeHHe MaTepualbHOro OanaHca. ['OMOreHHOCTh THMKOB. MeXaHU3MBbl  yIAepKUBAHUS:
aZICOPOITMOHHBINA, pacnpenenuTenbHbiii. OOpamenHo-(a3oBas Xpomarorpadus: XapaKTepHUCTHKa
NPUBUTHIX (Da3, AMOOTPONHBIA psfa. Buasl B3aumoaeicTBuil (3JIEKTPOCTaTUYECKHUE, BOAOPOAHBIE,
JTUTIOJNTb-TTUTIONBHBIC, TUAPOGOOHBIE).

2.5. CopOenTnl, ncnoan3yembie B BOKX.

Knaccudukanms u tpeboBanus k copoeHtam B BDXXX. XapakrtepucTuku COpOSHTOB:
MOHOOOMEHHUKH, COpPOEHTHl HAa OCHOBE CHJIMKArels, CHOCOOBI IMOJydeHHs, (PYHKIMOHAIbHBIC
rpynmbl. CBOWMCTBa CHJIMKareliel: pasMep 3€peH, IuaMeTp Iop COpOeHTa, KOHIEHTpaIus
CHJIAaHOJBHBIX Tpynn, ¢(opma wyactul. OOpamieHHO-(ha3Hble COpPOEHTHI, CHOCOOBI MOTYYCHHUS,
pabounii quanaszoH pH.

2.6. CoctraB »3moeHToB aAaa BIXKX. Bsaskocts, pacTBopsiomas CrocoOHOCTb,
ceneKTUBHOCTh. CoJiepkKaHue B UIIOEHTaX BOJABI, HEHTpPalbHBIX COJICH, NETEPreHTOB, Oy(pepHBIX
pactBopoB. M30kpaTnueckoe U TpaiMEHTHOE IOMPOBAHUE.

2.7. derexTopsl 1is BIKX.

3amaun  JIETEKTOPOB, HMX XapaKTepUCTUKU U TpeOoBaHus K HUM. Croernuduueckue
netektopel (Y D-ciektpodoToMeTprl,  (QuryopuMeTpuueckue). YHHUBEpPCAJIbHBIE  JIETEKTOPHI
(pedpakromeTpruecKue, MOIIPUMETPUIECKHE, DICKTPOXUMUUECKUE, XUMUYECKHE).

Xpomatorpadsl, BUIsl XpomaTorpadoB. Xpomartorpad «Muimmxpom», ero BO3MOXKHOCTH.
OCHOBHBIE Y3IIBI.

KoHTpons 00bEKTOB OKpYy)Karolie cpeipl, KauecTBa MUILEBBIX MPOIYKTOB, MOJIMHHOCTH

MEIHUIMHCKUX IIPENAPATOB.



4.3.1. llepeuyeHb J1a00paTOPHBIX padoT

/11

Ne pasnena
U TEMBI
JUCIUITIIINH
bl

HaumenoBanue
71a00paTOPHBIX pabOT

TpynoemkocTs

(gacer)

Bcero
yacos

N3 Hux
MpaKTuyecKas
HOArOTOBKA

O1eHOYHbBIE
CpeacTBa

DopmMmupyeMbIe
KOMIICTCHIIUH

TexHuka 6€301aCHOCTH
NP BBITIOJTHEHUU PaboT
B IIPAKTUKYME.
Conepxanue
MPAKTUKyMA.

CobecenoBanue

3JI€KTpOXI/IMI/I‘I€CKI/I€ METOAbI aHaJINn3a

Kynonomerpuueckoe
OIIpeIeNIEHUE XJI0PUI0B
B BOJIax

[ToTeHIMOMETpUYECKOE
OnpeJIeJICHUE XJIOPUIOB
C AByMs
I/IHI[I/IKaTOpHBIMI/I
AJIEKTPOIaAMH

Hsmepenue pH ¢
pa3IMYHbIMU
WHINKATOPHBIMH
3IEKTPOAAMHU
(CTEeKJISTHHBIM,
CYPBMSIHBIM,
XUHTUAPOHHBIM)

VYcranoBneHue
ANEKTPOXUMUYECKHUX
XapaKTEPUCTHUK
HutparHoro MCD.
Nonomerpuueckoe
OnpeJieJICHue HUTPATOB
B OBOIIAX.

YCTHBIH OIIpOC,
IIPOBEPKa
OTYCTOB I10
BBITIOJTHEHHBIM
pabotam

MK k.43
N Knk-s.1

HHKHK—S 2

XpomarorpapuiecKkre MeTO/IbI

AQHaJIn3a

Onpenenenue
coaepxkaHus (EHOIOB B
KOJIOACHBIX U3IEIIHIX

KonTpo:s 3a
KauyeCTBOM
pacTUTENBHOTO Maciia
110 COJICPKAHUIO
BuTamuna E.

Onpenenenue
cosiepkaHus KoenHa B
koe u yae

YCTHBIA  OmpoC,
MpOBEpPKa
OTYETOB o
BBITIOJTHEHHBIM
pabotam

I/II[KHK—4.3
HHKHK—S .1

NKnk-s.2

KoHnTpons 3a

YCTHBIH OIIpOC,




CoJIep)KaHueM

B aCIIUPUHE.

CAJIULIMJIOBOM KHUCIIOTEI

aHalIn3a.

OcBoeHue TeXHUKU
XpomMarorpadguaeckoro

1€

rPaIuEHTHOTO
3IIFOMPOBAHUS.

OcBoeHNE TEXHUKHA

IpOBepKa
OTYCTOB I10
BBITIOJTHCHHBIM
pabotam

Hroro

36 36

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX HAa CaMOCTOSITeJIbHOE H3y4YeHHe
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

No Tema 3agaHue ®opmupyemas | UK
i/ KOMITCTCHIIHS
1
Kynonomempuueckue memooOst |IOATOTOBKA K YCTHOMY OIIPOCY [1K-4, NKmk.32
aHanuza CM. BOIIPOCHI TEKYLIETO TIK-5 WK k.43
KOHTpoJis1. Hanucanue ordyeToB MK k.51
o JIP MKk 5.2
MOJATrOTOBKA K YCTHOMY OMNPOCY I1IK-4, NKk32
Ilomenyuomempuueckue CM. BOIIPOCHI TEKYILETO I1K-5 MK k.43
Memoosl ananu3a KOHTpoJis1. Hanucanue ordyeToB MK k.51
o JIP MKk 5.2
Xpomamozpaguueckue IIOArOTOBKA K YCTHOMY OIIPOCY [1K-4, NKk.32
Memoonl ananu3a CM. BOIIPOCHI TEKYILETO I1K-5 MK k.43
KOHTpoJis1. Hanucanue ordyeToB WK k5.1
no JIP NKk.s5.

nabopaTOpHBIM ~ paboTawm,

4.4. MeTtoauyecKue yKa3aHusl 110 OPraHU3alMy CAMOCTOAITEIbHOMH Pa0d0ThI CTY/ICHTOB
CamocrosTenbHas paboTa CTyIEHTOB, CBA3aHA C MOATOTOBKOW OTYETOB IO BBINOJIHEHHBIM

cobece0BaHU.

3aKperieHHEeM

CrpykTypa oT4eTa 1o jabopaTopHoil padoTe:
1.
2.
3.

ens paboThI.
TeopeTnueckast 4acThb.

TECOPETHYCCKOI'0  MaTcpuaia

B BHIE

Brinmonnenue pacueTHbIX, TpaduyecKuX U KOHTPOJIbHBIX 3a/laHUi B COOTBETCTBHHU C

METOAMYECKUMHU YKa3aHUSIMHU K KaXKI0i padore.

BriBOJ1 (Ha OCHOBE TTOTYYEHHBIX PE3YIHTAaTOB).

YCTHOTO




Lo

4.5. IlpuvepHasi TemaTHRKa KYPCOBBLIX padoT (NpOEKTOB) (77 He

npe1yCcMOTPEeHbI

b

(%)

V. YYEBHO-METOANYECKOE 1 HH®OPMALMOHHOE OBECIIEYEHHE
JUCHUTIJIMHBI (MO Y JIS)

Konroxos B. K0. Xpomatorpadus [Texet] : yueOuux / B. 10. Kontoxor. - CIT16. : Jlanb.
2012.-222 ¢.: a3 20 em. - bubswmorp.: ¢. 218-220. - ISBN 978-5-8114-1333-1 : reoxum
(10)
Coraes C. H. Boicokosddexrunnas sxukocTHas Xxpomatorpadus. AHaTUTHKA, GU3HUecKas
XMMHS, PAcO3HABAHHE MHOTOKOMIIOHEHTHBIX cucTeM [Tekct] @ yueb. nocobue / C. Chiues,
B. A. I'apununa. - CI16. : Jlanb, 2013. - 255 ¢. : un. ; 21 M. - (YueGHHKH Juis BY30B.
CrieunanbHas uteparypa). - bubnuorp. B xouue rnas. - ISBN 978-5-8114-1377-5 : Bcero
16
AHanuTHYecKkas xumMus | yueOnuk: B 3 7./ pea. JI. H. Mocksus. - M. : Axagemus, 2008 - .
- 23 eM. - (Beicuiee npodeccnonansroe obpasoBanue: Ecrectpennbie Haykn). - [ISBN 978-
3-7695-3955-8.

T. 2 : Mertoubl pa3feneHust BCUIECTS W THOpHUHbE MeTOAbl adanuza / W. [
3enkerud [u ap.]. - 2008. - 300 c. : un. - buGnuorp.: ¢. 294-296. - ISBN 978-5-7695-3956-5
: BCero 15
0) I0MOMHUTEIbHAS TUTEpATYpa
Xenke, Xanc. XKuakocrnas xpomarorpadus / X. Xenke ; nep. ¢ nem. H. E. Kupeesa : pe.
A.A. lemus. - M.« Texnocdepa, 2009. - 263 c. @ wit. : 25 eM. - Bubnuorp.: ¢. 220- 223, -
ISBN 978-5-94836-198-7 : reoxum (10)

Mocrsun JILLH. MeToap! pazaciieHns i KOHLEUTPHPOBAHUS B AHAIHTHICCKON XHMHI [Texer]:
vueonuk / JI. H. Mocksun. O. B. Poauuxos. - 2-e usn. - Jonronpynustit ; Uatestexrt. 2012, - 348
. oum 21 oM. - ISBN 978-5-91559-129-4 : Bcero 15

METOIHYECKHE VKa3aHHUs

0a3bl JaHHBIX. HHOOPMALHOHHO-CIIPABOYHBIE H NTOHCKOBBIE CHCTEMbI 0oy 2p %

B) NEPHOIHYECKHE H3XAHUS (MpU 1He0OX00UMOCTL)

) CHHCOR @BTOPCRHX METOIHHYCCRIY Pa3padoTon:

I. HoHOCE1eRTHBHbBIC 3. 1CRTPO1b] {TEOPHA U rpakTiika) [TekeT
T A M H

ANpeIkoBa AL Mareees - pen. JL ML TdunvoBa. - Hprviek

Ad. L. . Mia.BUUD L T

] MeTo1. yKa3aHHs / COCT.:
31-s0 MI'V. 2009. - 35 ¢. -

1) 0a3bl JaHHBIN. HHQCDMAUNHOHH -CIIPpUBOYHBIC I TOHCKUBDBLIE CHCTEMbI

VIMATEPHAIBHO-TEXHHYECKOE OBECIIEYEHHE THCHHILTHHBI



6.1. YueOHO-1200paTopHOE 000py/I0BaHUE:

[Tomerenust 1uis MPOBEACHHS JIEKIMOHHBIX 3aHATHH, YKOMILJIEKTOBAaHHBIE HEOOXOAMMBIM
o0opynoBanuem, mpuOOpHON 0a30if, a MUMEHHO: ayJUTOPHH, OCHAILICHHbIE MYJIbTUMEIUIHBIMU
CpeAcTBaMU Ui TPOBEINCHUS ayAUTOPHBIX 3aHATHH (ayn. 402, 426, xopmyc 6), nmabopaTopHbIe
npakTukymbl (J1a0. 240, 339), ocHaleHHBIE HEOOXOIUMBIM 000PYIOBAaHUEM U PEAKTUBAMH.

Ne /i HaumenoBanue Konuu
€CTBO
1. Becnol ananutuueckue BJIA-200 3
2. Becor ananutnueckue Capto-I'OCM JIB 210-A 3
3. Becnl Texnnueckue KB-Ne)) 3
4. CymunbHbIH mKad 3
5. Ilentpudyra 2
6. Berpsaxusarenn 4
7. Tepmocrar 1-10 2
8. Honomep yHuBepcanpHblil DB-74 3
9. Kynonomerp BU-1 1
10. Kynonomerp «9xcnept-006» 1
1. pH-metp-nonomep «xcnept-001» 2
12. pH-metp pH-340 2
13. pH-metp pH-410 1
14. pH-metp pH No5123 2
15. [1UTKY 35€KTpUYECcKre 6
16. Xpomatorpad «Mumuxpom-1» 3
17. MepHble cTakaHbl 30
18. MepHbie KOJIOBI 60
19. MepHble MUIETKU 80
20. KonGs! a1t THTpOBaHUS 20
21. DKCHUKATOPBI 6
22. Bopsnas Oans 2

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mnmponecce M3y4YCHUA  JUCHUINNIMHBI  HCIOJB3YIOTCA  JICKOKWHW, KOHTPOJBHBIC U

nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

VIII.OOEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

Ouenounsle cpeacra (OC): s MPOMEKYTOUHON aTTeCTaluu B (popme 3aueTa

O1eHOUHBIE CpelCTBa TEKYLIero KOHTPOJs (GopMUpPYIOTCS B coOTBeTCTBUU ¢ IlonoxeHuem o
OAITLHO-PEUTHHTOBON cHUCTeMe yHHBepcuTeTa. HasHadeHue oreHouHbIX cpeAactB TK -
BBISIBUTH C(OOPMHUPOBAHHOCTH KOMITETECHIIUH.

IlpuMepHBIH MNepeYyeHb BONPOCOB K 3adery mo Kypey «Mcmoab3zoBanue
xpomarorpaguu M 3JIEKTPOXMMHYECKMX MeETOJ0B B aHajJu3e O00bEKTOB CJI0KHOIO
COCTaBa»



1. DIEeKTpOXUMHUYECKHUE PEAKIIUU U UX 0COOEHHOCTH. OTINYHE AIEKTPOXUMUUYECKON peaKIuu
OT XMMMUYECKOH. OuekTpoxumuueckass uenb. llepenanpspkenue. Ilonspuzanuss u  BUIb
MOJISIPU3YIONINX HANPSHKEHUH. OKBHBAJECHTHBIE CXEMbl DJIEKTPOJU3HOM SYEHKU W WX CBS3b C
AIEKTPOXUMUUYECKUMHU METOJIAMH.

2. DAeKTpOXMMHYECKHE METOJbl aHalu3a, HX OCOOEHHOCTH, MPEUMYIECTBa, O00JacTH
MIPUMEHEHHUSI, KITACCU(PUKAITUS.

3. Kynonomerpuueckuit meton aHanu3a. CrnocoObl oOmpeaeneHuss MOMEHTa OKOHYaHHUS
3JIEKTPOJIN3a U U3MEPEHUS KOJIMYECTBA 3JIEKTPUUECTBA.

4. KyJloHOMETpUYECKOE€ THUTPOBAHHE C BHEIIHEW M BHYTPEHHEH TIeHepalueil TUTpaHTa.
O6nacTn TpPUMEHEHHS KYJIOHOMETPHUYECKOTO METO/Ja aHanu3a, ammaparypa @DaxTopsl,
o0ecreunBaoIIUe BBICOKYIO UYYBCTBUTEIBHOCTH U TOYHOCTh KYJTOHOMETPUYECKOTO METoja
aHanM3a.

5. [TloreHuuomerpusi, mnpuHIUI MeToja. IlpsMas W  KOCBEHHas MOTEHIIMOMETPHSI.
[ToTenumomeTpuieckoe TUTpOBaHKUE. BriuncieHne noTeHumana 31eKTpoia B pa3InYHble MOMEHTHI
TuTpoBaHusd. KpuBble TUTpoBaHUS, (GaKTOphl, BIMSIOUIME Ha BEIMYMHY CKauyka MOTEHIIHMAaja
WHJIMKaTOPHOTO AJIEKTPOJa.

6. PaBHOBecHbI TOTEHUHAT 3JeKTpoja. YpaBHeHue HepHcra. CrangapTHBIA HOTEHUHUAI.
[TonsiTHe 0 peanbHBIX MOTEHIUATAX.

7. Has3HaueHue SJIEKTPOJOB B NOTEHLUUOMETPUH M TpPEOOBaHUSA, NPEIBABISIEMblE K HUM.
Baxuelinme nHIMKATOPHBIE 31EKTPObI (CTEKIIIHHBIA, XMHTHIPOHHBIH, CypbMSHBIN, CepeOpSHBIN).
HX ycTpoilcTBO, MEXaHU3M JICUCTBUS.

8. ITloTeHIIMOMETpUUYECKOE TUTPOBAHUE IO PAJNIMYHBIM THUIAM XUMHUYECKUX PEaKIIH.
TutpoBanue B HEBOAHBIX cpenax. [loTeHunan nmosyHeNTpann3anuyu, KaKk XMMHUKO-aHAJTUTUYECKAs
XapaKTePUCTHKA dJIEKTPOIUTOB. BEIOOP pacTBOpHUTENS.

9. Cnoco0OsI onpeneneHrss KOHEUHON TOUYKH TUTPOBAHUS B TOTCHIIMOMETPUHU

10. IlpuHuun kommeHcanuoHHOro crnocoba wu3mepenus OJJIC. He kommeHcanuoHHOE
MMOTEHIIMOMETPUYECKOE TUTPOBAHUE, ET0 PA3HOBUIHOCTH.

11. duddepenimanbHoe TOTEHIIMOMETPUIECKOE TUTPOBAHUE

12. OcHOBHBIE NIOJIOKEHUSI TCOPUHU HOHOCEIIEKTUBHBIX 3JIEKTPOJIOB, MEXAaHNU3M JIEUCTBUSI.

13. DOnexkTpoabl € TBEpPABIM TOKOOTBOJAOM — 3JEKTPOAbl BTOPOro mokoneHus. IloneBbie
TPaH3UCTOPHl C HOHOYYBCTBUTEIBHBIMM MEMOpaHaMM, TaK Ha3blBaeMble, HOHOCEJIEKTUBHBIC
nosnieBbie TpaH3ucTopbl (MCIIT) — ameKkTpoisl TpeThero MoKOJICHHUS.

14. Knaccudukamus HOHOCEICKTUBHBIX JJICKTPOJOB, MX CTaHIAPTH3AIIUS.

15. Mecro BOXX B coBpemeHHOU aHaiuTHUYeCcKOW XuMuU. Ee MOCTOMHCTBA M HEJOCTATKHU.
OcCHOBHBIE ATallbl Pa3BUTHUS XUAKOCTHOU XpomaTtorpaduu. BOXX kak KOJTWYECTBEHHBI METOJ
XUMHUYECKOTO aHaJIu3a.

16. AHanmuTuUyeckas U TpenapaTUBHas Xpomarorpadusi — COBPEMEHHOE COCTOSIHHE.
AncopOIuoHHasi, pacipeleNuTeNbHast, SKCKIII03UOHHAsA, HOHOOOMEHHast XxpoMmarorpadus.

17. UcknrodeHHBIH, CBOOOIHBIN, MEPTBBINA, TEOMETPUUECKUN 00BEMBI KOJIOHKH.

18. Ynep:xxuBanue B xpomarorpaduueckoir Kononke. CHMMETpHS MHKA.

19. Teopwust Tapenok B xpoMarorpadum.

20. ®axTopsl, BIUAIONMNE Ha 3P(HEKTUBHOCTH KOJIOHKH.

21. Pa3pemienne u ceneKTUBHOCTh XpoMaTOrpaudecKoi KOJIOHKH.

22. MexaHu3M NpoLEeccoB, IPOUCXOIAIINX B KOJIOHKE. YpaBHeHHe Ban Jleemnirepa.

23. Kputepun ontummszanuu xpomaTtorpapudeckoro mporecca. DakToOphl, ONPEACIISIONINe
BEJIMYMHY JaBIICHUS HAa BXOJAE KOJNOHKU. BriusHue Ttemmepatypbl. OCHOBHBIE (aKTOpHI,
onpenenstomue GopmMy XxpoMarorpaguaeckoro muka.

24. ]Jloka3aTenbCTBO NPABWILHOCTH WACHTU(UKAIMM THKOB Ha XpoOMarorpamme (CHEeKTpPbI
MOTJIOLIEHUS, CTIEKTPAIbHbIE OTHOILICHUS)

25. CopOeHThl, HCHOJIb3yeMble B KOJOHOYHOH >KHUAKOCTHOW Xpomarorpaduu. OCHOBHBIC
TpeboBaHus, IpeabsBIsieMble K copoeHTam B BOXX



26. Cuimkarenb M €ro Xxpomarorpagpuieckue cBOHCTBa.
27. MexaHu3M anacopOIMy MOJIEKYJ Ha MOBEPXHOCTH CHIIMKaresi. JIOCTOMHCTBA M HEJOCTATKH

CHJIMKAarcis.

28. Xpomatorpadus Ha oOpameHHbIX (pa3ax. CuHTe3 00paieHHO-(ha3HBIX COPOSHTOB.
29. PerynupoBaHuE CEIEKTMBHOCTH pa3fefieHHss Ha oOpamieHHBIX (azax. 3aKOHOMEPHOCTH

yACep)KUBaHUS BEIIECTB.

30. PacnpenenutensHast xpomarorpadus. I'mapodoOHbie B3aMMOAEHCTBHUS U XpoMaTorpadus
Ha oOparneHHbIX (pazax (MoH-TIapHas XxpomaTorpadus).
31. Herexropsl B BOXX. OcHoBHBIE TpeOOBaHUs, MpeabsBIsieMble K eTekTopam B BOXKX.
Cnekrpodoromerpuueckue IeTeKTopbl. [IpuHIMI neicTBUs (DIyOPpUMETPUUECKOrO JETEKTOpA.
Pedpakromerpuueckuii JeTeKTOp. DNEKTPOXUMHUUYECKHE JETEKTOPHI.
32. H30KkpaTudeckoe U rpaue€HTHOE SITIOMPOBAHUE.

MartepuaJnsbl /151 IPOBeJAeHUs TeKYIero u MpoMe;KyTOYHOr0 KOHTPOJIsl 3HAHUI CTYIeHTOB:

Ne | Bun koHTpOJIA KonTtpomupyemsbie TeMbl (pa3aesbl) Komnerenmumu,
I\ KOMITOHEHTBI
¢ KOTOPBIX
KOHTPOJIUPYIOTCS

1. | CobecenoBanue Kynonomerpuueckuii METOJI a”Hajgu3a. WK k5.1

Croco0bl ompeneaeHuss MOMEHTAa OKOHYAHUS

pel NKks2

AJEKTpPOJIM3a U U3MEPEHUs]  KOJUYECTBA

3JIEKTPUYECTBA.

Kynonomerpuueckoe TUTpOBaHUE C BHEIIHEU U

BHYTpPeHHEH reHeparueii tutpanta. OOnacTu

MPUMEHEHUSI  KYJIOHOMETPHUYECKOTO  METoja

aHaIu3a, arnmaparypa DaKTOpHI,

00ecreunBaoIINe BHICOKYIO YyBCTBUTEILHOCTD

U TOYHOCTh KYJIOHOMETPHUYECKOTO METOJa

aHajau3a.

2. | Brmonnenue Kynonomerpuueckuii aHam3 npo6 | WAKnk32
nabopaTopHOH MPUPOTHOTO u MPOMBIIIEHHOTO WK k.43
paboTHI. MIPOUCX 0K IACHUS NKk.s2
Hamucanune
OTHYETA.

3. | CoOecenoBanue HasznaueHnue »1ekTpoaoB B OTEHIMOMETPUU U WK k5.1

TpeboBaHUs, MPEIbABIISIEMbIE K HHUM.
Baxkueiimue WHIUKATOPHBIE 3IIEKTPOIBI
(CTeKJISTHHBIN, XWHTUIPOHHBIA, CYPBbMSHBIMH,
cepeOpsiHbIi). WX  ycTpoilcTBO, MexaHH3M
IEUCTBUSL.

4. | Brmonnenne Onpenenenue pH C Pa3IMYHBIMU NIKnk32
nabopaTopHOU WHJIUKATOPHBIMU 3JIEKTPOJAMU. WK k.43
paboThL. [ToreHIIMOMETpUYECKOE TUTPOBAHUE C JIBYMS MK k.52
Hammcanue WHJIMKATOPHBIMH JIEKTPOJAaMHU.
oTYeTA.

5. | CobecenoBanue OcHOBHEIE MOJI0KEHUSI teopunt | MIKpxs




HMOHOCEJNEKTUBHBIX  DJIEKTPOJOB, MEXaHWU3M
JNEUCTBUS.

ONEeKTpoasl € TBEPABIM TOKOOTBOIOM —
ANEKTPOAbl BTOpOro mnokosieHus. [loseBbie
TPaH3UCTOPBI c MOHOYYBCTBUTEIbHBIMU
MeMOpaHaMmu, TaK Ha3bIBAacMBbIE,
MOHOCEJIEKTUBHBIE  IIOJIEBBIE  TPaH3MCTOPBI
(MCIIT) — 2neKTpOoabl TPETHETO MOKOJICHUS.
Knaccudukanns MOHOCEJIEKTUBHBIX
JIEKTPOJIOB, UX CTaHAApTU3ALMS.

HﬂKHK—S 2

Brmonnenue
nmabopaTopHOU
paboTHI.
Hanucanue

OoT4CTa.

Beimonnenue  nmaGopatopHoil  paboThl 1O
YCTaHOBJICHUIO INEKTPOXUMHUECKUX
xapaktepuctuk MCD. Ananusz mpoObl  BOJIBI

WJIU JIEKapCTBEHHOTO Iperapara

NJKk-3.2
MK k.43
NKnk-s.2

Co0OecenoBanue

AHanuTHueckast u IpernapaTuBHas
xpomarorpaduss — COBPEMEHHOE COCTOSIHUE.
AncopOruonHas, pacnpenenuTenbHasi,
HKCKJIFO3UOHHAS, HMOHOOOMEHHas
xpomarorpadus.

W cKIroueHHBIHN, CBOOOJIHBIN, MEpTBBIH,
reOMETPHUECKUI 00bEMBI KOJIOHKH.

VY nepxuvBanue B XpomMarorpaduaeckoi
KoJoHKe. CUMMETpHS THKa.

Teopus Tapenok B xpoMaTorpapuu.

@akrtopbl, BiausAOUMEe Ha A(PPEKTUBHOCTH
KOJIOHKH. Pa3pemieHne M CEIEKTUBHOCTh
XpomaTorpaduyeckoil KOJOHKH.

MK k5.1
MK nx-s.2

CobecenoBanne

Kputepun ONTUMH3ALINHI
xpomatorpaduueckoro mporecca. DakTopsl,
OTIpe/ICTSAIONINE BETUYUHY JIaBJICHHUS Ha BXOJE
KOJOHKH. BnusHue temmneparypsl. OCHOBHBIE
(bakTopHI, OTIPEICTISAIOIINE dbopmy
XpomaTorpauueckoro nuka.

Jloka3aTenbCcTBO MPaBUJIBHOCTH
UICHTH(PUKAIIMM TUKOB Ha XPOMAaTorpamme
(crieKTpBI MOTJIOLIEHHUS, CHEKTpaJIbHbIE
OTHOILLIECHUS )

HﬂKHK—S .1
HﬂKHK—S 2

CobecenoBanne

CopOeHTBI, UCIONB3yeMbIE B  KOJOHOYHOMN
KHUIKOCTHOM  Xxpomatorpaduu.  OcHOBHBIC
TpeOOoBaHUs, MPEAbABIsIEMbIE K COpOEHTaM B
BOXX

Cunukarenb U €ro Xpomarorpapuueckue
CBOMCTBA. MexaHU3M aJCOpOIMN MOJIEKYNI Ha
MOBEPXHOCTH cuiMKarens. JlocTtomHcTBAa U
HEJOCTAaTKU CUJIMKATreJIsl.

N Knk-s.1
NKnk-s.2

10.

CobecenoBanne

Xpomatorpaduss Ha oOpamieHHbIX (azax.
Cunre3 o6panieHHO-(pa3HBIX COPOCHTOB.
PerynupoBanue CeJEeKTHBHOCTH pa3JICICHUs] Ha

HﬂKHK—S .1
HﬂKHK—S 2




oOparieHHbIX ¢azax. 3aKOHOMEPHOCTH
YACPKHMBAHUA BCHICCTB. PacnpeﬂenHTeanaﬂ

xpomarorpadus. IM'aapodobHBIC
B3aUMOJICHCTBHS M XpoMmaTorpadus Ha
oOparieHHbIX (hazax (noH-mapHas

xpomarorpadus). [erexktopsr B BIXKX.
OcHOBHBIE TpeOOBaHUS, MpPEIbSIBIAEMBIE K
JETEKTOpam B BOXX.
CnekrpodoromeTpuyecKue JETEKTOPHI.
[Mpuniun  pedcTBUS  (QIyOpUMETPUUECKOTO
neTekTopa. PedpakroMeTpuyecKuii  IE€TEKTOP.
DNEKTPOXUMHYECKHUE JETEKTOPBI.

H3okpaTnueckoe U rpagueHTHOE
AIIOMPOBAHUE.

11. | Bemonxenune OcBoenne texuukd | MAKpkso
1abopaTOPHBIX XpomaTorpauuecKkoro aHamus3a. WK 143
pabor. OcBoeHue TEXHUKU IPaJUeHTHOrO
Hanucanue SJTIOUPOBAHUS. WKie.s 2
OTYETOB. XpomaTorpaduucecKuit aHanum3

JIEKAPCTBEHHBIX  MPEnapaToB MW  MHUIIEBBIX
MPOJYKTOB.




IInanupyemMsble pe3yJbTaThl 00yUeHHs 11 GOPMHUPOBAHUS KOMIIETECHIN I

HNuaukaropsl Pe3yabTarsl 00yyeHus IIpoueaypa oueHuBaHus
MOCTHKEHHUSI KOMIIETeHIIUH (3HaTh, yMeTh, BJIa1eTh)
MK k.32 [IpoBogutr | Ymerh: Ilonp30BaThes | BeimoaHeHUE

SKCIIEPUMEHTAJIbHBIE  paboThI
10 TOTOBBIM METOUKAM

COBPEMCHHBIMH  TpuOOpamMu U
000OpyIOBaHUEM: TOTEHIIMOMETPHI,
KYJIOHOMETPBI, XpOMaTorpadsol.

1a0opaTOpHBIX PadoT.

Biaagern: CTaHJAPTHBIMU

METOTUKAMHU aHamM3a npoo

Pa3JIMYHOTO MTPOUCXOKICHUS.
WK k44 CocraBiger | YMeTh: BECTHU xypHai | OpopmileHHe OTYETOB IIO
MPOTOKOJIBI WCIIBITAHUH, | pe3yJIbTaTOB HaOJII0ICHUH, n1abopaTOpHBIM PaboTaM.
OTYETHI 0 BBITIOJITHEHHOU | 0(DOPMITATH pe3yJIbTaThI
pabote mo 3agaHHOI hopme AKCIIEPUMEHTa B COOTBETCTBUH C

TpeOOBaHUSIMU.

Biaagern: METOJaMu

MaTeMaTU4eCKON CTaTUCTHKH,

IPUMEHSEMBIMH  TIpH  00paboTKe
pe3yabTaTOB  aHalM3a OOBEKTOB
NPUPOAHON W TPOU3BOJICTBEHHOU
CpElpbl.

UK ks 3HaeT W MOXKET
MIPUMEHSATH Ha MIPaKTHUKE
COBPEMECHHBIC

BKCHepI/IMeHTaﬂbHBIe MCTOAbI

3HaTh: TCOPCTUYCCKHUC OCHOBBI

(U3HKO-XMMHYECKHUX METO/IOB
aHanusa, ux [IPEUMYIIECTBA,
HEIOCTATKHA u oOacti
HpI/IMeHeHI/I}I .

CobOecenoBaHue.
Brmonaenne
ab0paTOPHBIX padoT.

AT YCTaHOBJICHUA | 301y, METOABl W  CPEACTBA
Ka9CCTBCHHOTO 1 | KOHTPOJISI XapaKTEPUCTHK
KOJINYECTBEHHOTO COCTaBa | MOCTYMAIOIINX MATEPHAIIOB, CHIPHS,
aHAJIM3UPYEMOTO BEleCTBa nonygabpukaron u

KOMIUICKTYIOIINX WU3ICITUH.

YMeTh: [IpoBoauTh

WCIIBITAHUS CHIPhSl U YIAKOBOYHBIX

MaTepHualioB, MPOMEKYTOUHOM

MPOAYKIIMK € TTOMOIIIBIO

XUMHYECKUX, (DU3UKO-XUMUIECKIX

METO/OB.
WK k.52 Bremosaser | 3naer: Xapaxkrtepuctuku | CobeceoBaHue.
CTaHJIApPTHBIE ONepanuu Ha | J1ab0paTopHOTO 000pynoOBaHus, | BEIMoTHEHHE

BBICOKOTEXHOJIOTHYECKOM
o0opynoBaHUU JUIS
XapaKTEPUCTUKH CBIpbS,
MIPOMEKYTOUHOM M KOHEYHOU
MPOAYKIIMHI XUMHUYECKOTO
MIPOU3BOJICTBA

NPUMEHSIEMOro IpH  aHaIu3ax,
IIpaBUiIa ero JKCIUTyaTaluH,
HOPSZIOK TPOBEICHUST KATMOPOBKH,
MIPOBEPKH pabOTOCTIOCOOHOCTH.

1a00paTOPHBIX padoT.




Kpurepuu ouennpanus pesyinraros ofydenns: .
1. Heobxoaumo Brmonnuts 9 naGopatopnbix paGor. Kawaas padoTta OLICHUBAETCS
Marcumym Ha 5 Gasnos. OueHUBACTCS TEXHHKA BBINIONHEHUS, 0DOPMICHHE OTUETOB.

2. Ilpemycmorpeno 11 cobecenoBanuii. Kaxnas TemMa oLeHHBAeTCs MaKCHMyM Ha 5

0aJuIoB. X

Ouenka «Hey10BIECTBOPHTELH0»

(bparmeHTapHOE 3HAHHE NPEe/META. OTCYTCTBUHE YMCHHE H HABBIKOB MPUMEHEHHS METOOR
M TIONIXON0B H3Y1aeMOH IMCLUHMIUINEBI 1IpH petiennn yuebHbIX 3aza4 (Menee SO 6amios).

OueHka «yI0BIETBOPHTEIBLHON

HCCHCTEMATH3HPOBAHHBIC 3HAHMA MPEAMETa, YaCTHYHO CQOPMHUPOBAHHBIE YMEHHA H
HABBIKM IPUMCHEHH A METOA0B U NIOAXOA0B H3y4aeMOH JUMCUHIUINHB! IPH PELICHHH Y4YeGHbIX 3a1ay
(50-69 Ganmnos).

Ouenka «xopouio»

B LIe/IOM, C)OPMHPOBAHHbIEC, HO COLEPKALLNE OTACTbHEIC MPoGensl 3HAHMS npeaMeTa,
YMCHHE TPHMEHATH MCTOABI M HMOIXOMbI H3y4aeMOH NHCHMILIHHBI [PH DEIEHHH YYEeOHBIX H
HPAKTHHCCKUX 3219 ¢ MHHHMAIBHLIM KONHHYCCTBOM OLIMGOK HENPHHIHITHANLHOTO XapakTepa,
HAIMHUE HABBIKOB NPUMEHEHMA METOJ0B W [0JXOLOB W3y4aeMOi JMCUHIUIHHLI [IPH pELIeHUHU
yueOHbIX M npakTHYecKkuX 3a/a4 (70 - 85 Gannos).

OueHka «OTJIHYHO»

ChOPMHpPOBAHHbIE H CHCTEMATH3MPOBAHHBIE 3HANUS [IPEAMETa, C(hOPMUPOBAHHBIE YMEHUs
i HAaBbIKH IPUMEHCHUS METO/I0B U MOJX0/I0B H3YUACMON JIMCLHILIHHEL [IPH PEHICHHH Y4eGHBIX H
NpaKTHUYeCcKux 3anay (86-100 Gannos).
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Ilporpamma coctapieHa B COOTBETCTBUM ¢ TpeGOBAHUSMU ®r'oC BO wu yyerom
pexomennauni [OOIT no nanpasnenunio u npoduimo noarorosku 04.03.01 «Xumusy [Iporpamma
paccmMOTpeHa Ha 3acenanun Kadeapsl aHAIHTHUECKOH XUMHH

(&2&» "GZ/ 2020 r. HpOTOKLO{LNe _é:

T e . )
3aB. Kadenpoit <= [Ipotinaxos AT,

Hacmosuyasn 17/7(@7(1,11.‘11(1, HE MOACEN HbiMb 60CAPOU3CEOCHA i 6 KAKOTI (hopue Ge3
NPEOSAPUMEITbHO20 NUCLMENIO20 PAPCUICHUSL KAGEOPbI-PUSPABOMUUKG nPOZPAMMbI.



