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0.

Coneprxanue
CTp.

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

5.1 Coneprxanue pa3ziejioB ¥ TEM TUCIHUIUIUHBI (MOTYJIS)

5.2 Pazenbl AMCHUIUTHHBI (MOIYIIS) M MEXIUCIIUIUIMHAPHBIE CBS3H
¢ o0ecrnieunBaeMbIMH (ITOCIICIYIOIIMMHI ) TUCHUTUTHHAMHE (MOJTYJISIMHU )

5.3 Pa3aensl v TeMbI JUCIUIUIAH (MOYJICH) U BUABI 3aHATUN
[lepeyeHb CeMUHAPCKMX, MPAKTUYECKUX 3aHSTHH, JJAOOpPAaTOpHBIX paboT, TUIaH
CaMOCTOSTEIILHOM pabOThI CTY/IEHTOB, METOJIMUYECKHE YKa3aHUsI 10 OpraHu3aliu

CaMOCTOSITEITLHON PabOThI CTY/ICHTOB

6.1.  Ilnman camMOCTOATENBHOM PabOThI CTYJCHTOB

6.2. Meroanyeckue yKa3zaHHs MO OPraHU3aIlMU CaMOCTOSITEIbHOU

paboTHI CTYJICHTOB

[IpumepHas TeMaTHKa KypcOBBIX Pa0bOT (MIPOEKTOB) (TIPU HATTMYUH )
VYyeOHO-MeToMueckoe ¥ MH(MOPMALIIOHHOE — OOecrieyeHne  AMCLMTLIMHBI
(Moyist):

a) OCHOBHas IUTEpaTypa;

0) OTIOTHUTENbHAS JTUTEPATYPA;

B) IPOrpaMMHOE 0OecIIeYeHuE;

r) 0a3bl JaHHBIX, ITOWCKOBO-CIIPABOYHBIE W WH(OOPMAIMOHHBIC
CHCTEMBI

MartepuaabHO-TEXHHUYECKOE 00eCTIeYeHUE TUCITUTUTHHEI (MO/TYJIS)

10. OGpa3zoBarenbHbIC TEXHOJIOTHH

11. Onenounsie cpencraa (OC)



L Ieaun u 3aga4y AMCUUILIMHBI:

Ilean: NO3HAKOMHTH CTYJIEHTOB C TEOPETUYSCKUMH OCHOBAMH, BO3MOYKHOCTSIMHU,
00JIaCThI0 TPUMEHEHMsI METOJOB aHajiu3a, amnmaparypor, METOAMYECKUMHU TIOJXO0JIaMH,
HaBBIKAMHM  TPAKTUYECKOTO  HCIOJIB30BAHMS  DJIEKTPOXUMHUYECKUX, XpoMaTorpaduyuecKux
METO/IOB aHalu3a [JJsi PEIICHHS NPAKTUYECKUX aHAIUTHUYECKUX 3a7ad, a Takxke 3aaad
HCCJIEI0BATENHCKOTO XapaKTepa.

3aga4yu: - NMO3HAKOMHTH CTYIEHTOB C NPHUEMAMM IIOCTAHOBKHM 3aJa4d HCCIICIOBAHUS
o0pa3iua, BBIOOpOoM MeToaa aHaiu3a. [103HaKOMUTE CTYIEHTOB C IpUeMaMH KOHTPOJISI KauyecTBa
IPOAYKIIMH, COIEP/KaHUs OINPEACIIeMOro KOMIIOHEHTAa, Haluuus NIpuMeced. BrinmonHeHne
JNEHUCTBUM, NIPEIYCMOTPEHHBIX METOAUKAMY UCIIBITAHUN ITPOLYKLIUH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

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

porpaMmsl (Kypc 1o BeIOOpY).

2.2. JIng wm3ydeHUs: NaHHOW Y4eOHOW IJUCIUIUIMHBI HEOOXOJMMBI 3HAHUS, YMCHHS H

HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONUMU JUCIUTTHHAMHE.

Nenm/m | Kox quctiumiivHel HaumenoBanwue MPEAIECTBYIOMIMNX
TUCIUILITUH
1. b1.0.17 AHanuTHYecKasi XUMHS
2. b1.0.18 DU3NKO-XUMHUUYECKHE METO/Ibl aHAIN3a
3. b1.0.22 NudopmaTrka v BEIYMCIUTENbHAS TEXHUKA
4. b1.B.02 MareMatnueckast TEOpHUs SKCIIEPUMEHTA
5. b1.0.14 Onrtuka U CTpOEHHE aToMa
6. b1.B.JIB.08.01 I'uppoxumus

2.3. Ilepedenp nocaenyoUmMx y4eOHbIX AUCHUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, (hOpMUpyeMble TaHHON Y4eOHOW AMCIUTUINHOM:
MOJIyUYEeHHBbIE 3HAaHWSA, YMEHHUS M HaBBIKM HEOOXOIMMBI MpHU AajbHeiimel padore B cdepax
npodeCCHOHATLHON NIeATENFHOCTH: 3/IpaBooxpaHeHre — KOHTponp KadecTBa JeKapCTBEHHBIX
CpencTB, PHIOOBOACTBO M PBHIOOBOACTBO — [mapoxumusa. [lpu mpomomkeHuu  0o0ydeHUs B
MarucTparype.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI
[Ipoulecc ocBoeHUs JUCHUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE KOMIETEHIIMMA
(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  NpUOOpaMH U

WCCIICJIOBAHHUS paboTel MO  TOTOBBIM | OOOPYAOBAaHHEM: MOTCHIIMOMETPHI,

(BemecTBa METOAMKaM KYJIOHOMETPBI, XpoMaTorpadsol.

CUHTETHUYECKOTO u Baaners: CTaHJIaPTHBIMU

MPUPOJIHOTO METOUKaMU aHaymza mpo6

MIPOUCXOXKICHUS, Pa3IMYHOTO MPOUCXOXKICHUSL.

MaTepuaibl ¥ Tp.) H

MIPOBOJIHUTH ux

U3y4eHUe o

3a/laHHBIM

METOIUKAM.

T1IK-4 Cnocoben | U1K k.43 CocraBinsier | YMeTh: BECTU KypHAJ Pe3ybTaToOB

0o0pabaThIBaTh MPOTOKOJIBI  MCTIBITAHUM, | HAOJIOICHUH, 0hOpMITATH

pe3yIbTaThl paboT | OTYETHI O BBIIOJIHEHHOW | pe3ylbTaThl  DKCIEPHUMEHTAa B

XUMHYECKON pabore 1O  3aAaHHOW | COOTBETCTBHH C TPEOOBAHUSIMH.

HANpaBIEHHOCTH  C | popme Baaners: METOIaMU

HCIIOJIb30BaHHEM MaTeMaTH4eCcKOi CTaTUCTHUKH,

CTaHIapTHBIX OpUMEHSEeMBIMH  TIpH  00paboTKe

METOI0B U METOIUK

pe3ylnbTaTOB  aHaln3a OOBEKTOB
IPUPOJHOM M IPOM3BOJACTBEHHOU

CPE/IBI.

TIK-5 Cnocoben | U1Kk.s.1 3HaeT u MOXKeT | 3HATh: TEOPETUYECKUE 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 | IPUMEHEHHUSI.

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

COCTaBa AHAIM3HPYEMOTO
BEIIECTBA

noiy(habpuKaToB U
KOMIUIEKTYIOIUX U3/IETUH.

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

MK ks Brimonasger
CTaHJApTHBIC ONEpalMKM Ha
BBEICOKOTEXHOJIOTMYECKOM

obopynoBaHUH TUTST
XapaKTepPUCTUKH CBIPBS,
MTPOMEKYTOYHOM "
KOHEYHOU MPOAYKIIUU

XUMHUYCCKOI'o IMMpon3BoOACTBA

3Haer: XapaKkTepUCTUKHU
1a60paTOPHOTO obopymoBaHus,
OpUMEHSEMOTO  TpH  aHajIu3ax,
npaBuIia ero JKCILTyaTaluu,

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

1. DaekTpoxXuMHuYecKHe MeTOAbI OOHAPYKEHUS U ONPEEICHUS, UX POJb B AHATUTUIECKON
xuMuH. OCHOBHBIE AJIEKTPUUECKHE ITapaMeTPhl, B3aUMOCBS3b MEXy HUMU U aHATUTUYECKUM
CUTHAJIOM. DJIEKTPOXUMHUYECKUE PEAKIIMU U UX 0OCOOCHHOCTH. OTINYNE SJEKTPOXUMHUUECKOM
peaKuuM OT XUMHYECKOH. DileKTpoxumudeckas 1enb. [lepenanpsxkenue. [onsipuzamnus u BUAbI
MOJIAPUIYIOIIUX HaHpH)I(eHPlﬁ. OKBUBAJIEHTHLIE CXEMBI SHCKTpOHHBHOﬁ SIYEMKU U UX CBA3b C
ANEKTpOXUMHUYeCKUMHU MeTtofamu. Kiaccudukanus MeTo10B.

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

[Mpuamun wmetona, yciosws, oOecneunBaomue 100% BBIXOA MO TOKY TpH TPOBEIACHHUH
anekTposin3a. (OCHOBHbIE THUMBl XMMHYECKUX  pEAKIMi, HUCIONb3yeMble B  IpaKTHUKE
KYJIOHOMETpUYECKOro Metoja aHanuza. CrocoObl H3MEpeHHs KOJIMYEeCTBa dJIeKTpuuecTBa. MeTo bl
OTpesieNIeHUs] MOMEHTa OKOHYaHHUs 3JeKTpoiu3a. [loTeHiuocraTuyeckass M amrepocTaTuyeckas
KyJnoHoMeTpus. KylnoHOMeTpu4eckoe TUTPOBAHUE C BHEIIHEH W BHYTPEHHEH TIeHepanuen
tuTpanta. OOIacTH MPUMEHEHUS KYJIOHOMETPHYECKOr0 METOoJla aHalu3a, amnmapaTrypa. PakTopsl,
00ecreunBaIINe BBICOKYIO UYYBCTBUTEIBHOCTH UM TOYHOCTh KYJTOHOMETPHUYECKOTO METOoja
aHanu3a.

1.2. IToTeHIMOMeTPHYECKNI METO AaHAIN3A.

[loreHunomeTpuss € OTCYTCTBHEM TOKa U C HCIOJb30BaHUEM IOJISPU30BAHHBIX
NEKTPOAOB. MeXayHapOJHOE COIIalleHUE O 3HaKaxX. MHAMKaTOpHbIE M CTaHAAPTHBIE 3JIEKTPOJIBI,
UX  KjgaccuuKaius, pPasHOBUIHOCTH, YCTPOWMCTBO, MeXaHWU3M JehcTBus. TpeboBaHms,
NpEABABIACMBIC K UHAUKATOPHBIM U CTAHAAPTHBIM 3JICKTPOIaM. HpI/IHI_II/IH U TCXHHUKAa U3MCPCHUSA
O/1C xoMmIeHCaIMOHHBIM CIIOCOO0M, armapaTypa.

HpHMble U KOCBCHHBIC IMOTCHIUOMCTPHUYCCKUC MCTOABI aHAJIM3a. HOTGHHI/IOMeTpH‘{eCKOG
onpezaenenue pH, mMexaHusm JeicTBUS, 00JaCTH NPUMEHEHHUS M XapaKTepPUCTHKA CTEKJISHHOTO,
CYpPbMSIHOTO M XWHTHUIPOHHOTO 3JEKTpoa0B. CrocoObl SKCIEpPUMEHTAIBHOTO ompenenenus pH.
[ToTeHunomMeTpuyecKoe TUTPOBAHUE MO PA3IUYHBIM THUIIAM XUMHUYECKHX peakuuid. TuTpoBaHue B
HEBOJHBIX cpenax. IloTeHnuan noayHenTpanu3anuu Kak XUMHUKO-aHAIMTUYECKAsT XapaKTepUCTUKA
aeKTponuToB. Bribop pacTBopuTens. KpuBble NOTEHHHOMETPUYECKOTO TUTPOBAHUS, CIIOCOOBI
HaxOXXJICHUs KOHEYHOM TOYKM TUTPOBaHMs. DaKkTOpbl, ONpEeAcHAONIMe BEIMYMHY CKaudka
MOTEHIIMajla UHAUKATOPHOIO 3JEKTPOAa B MOMEHT SKBHUBAJIEHTHOCTU MPU MOTEHLUUOMETPUUYECKOM
TUTPOBAHUU I10 PA3JIMYHBIM THUIIAM XHUMHUUCCKHX peaKHHﬁ. HOTGHI_II/IOMeTpI/I‘-IeCKOG TUTPOBAHUC
cMmecH OM3KHX MO cBoicTBaM BemecTB. JuddepennuanbHoe NOTEHIIMOMETPHUUECKOE TUTPOBAHHE.

HexomneHcanlnoHHOE MOTEHIIMOMETPUYECKOE TUTPOBAHHME, THUTPOBAHHE Ha «HYJIbY,

TUTPOBAHUC C OMMeETaIINYEeCKUMU SJICKTpOJaMHU.

1.3. Honomerpusi. HonocenektuBubie anekTpoasl (MCD), wux kmaccuduxarms,
YCTPOMCTBO, MEXAaHU3M JEUCTBUS. YpaBHeHHME HepHCTa 1711 HMOHOCENEKTUBHBIX AJIEKTPOJOB.
Knaccudpukanus UCO no tuny mem6pan. O630p Haubonee pacnpocrpaneHHbIx MCD. OcHOBHBIE
aNeKTpoXuMHuueckre xapakrepuctuku HMCD, cmocobbl uX MPaKTHYECKOTO — OIMpeeIeHHs,
rpaayupoBka MCD. Texnuka ananusa ¢ ucnonb3oBanuem MCD. MeTos KaluOpOBOYHBIX KPUBBIX,
npsiMmoe omnpeaenenne mo pH- i pC- mkane u3aMepuTeabHOro prbdopa. MeToasl TUTPOBAHUS.
OmnpeneneHre KOHUEHTPAIMM METOAOM CTaHIApTHBHIX no0aBok. Ilpumenenune MCD B pa3nnyHbIX
OTpaciisx.

2. XpomaTorpapuueckue MeTOAbl AaHATIHU3A.



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

2.1. BoicokodpeTuBHas :KUAKOCTHAS XpoMaTorpadus.

Mecto BOXKX B xpomartorpaduu, JOCTOMHCTBA, HEJOCTAaTKU. HeKoTOopble TEpPMUHBI U
oTpeseNeHusl.

2.2. llpuHounsl 4 ocHoBBI Teopuu BIKX. XpomaTorpadpuueckuii nmporecc B KOJIOHKE:
yaepKUBaHWe, pa3MbIBaHHE, pas3AelieHue, Xpomarorpa@uyeckuil TNHK, CHMMETPHUS IHKa.
OddextuBnocts komonku (N, H), pasperieHne KOIOHKH, TMHKOBAas €MKOCThb, CEICKTUBHOCTD.
Pa3mbiBanne xpomarorpaduyeckux 30H: HEOJHOPOAHOCTh MOTOKA MOJIBMXKHOU (ha3bl, MpoAoIbHAS
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 YAEpKUBAHUS,
COpOLIMsI aMUHOB, HETIOJSIPHBIX U MOJISPHBIX BELIECTB, OPraHNUYECKUX U HEOPTaHUYECKUX HOHOB.

2.4. Ilapamerpsl onTuMH3anuu XpoMartorpadgmuueckoro mnpomecca. OnrumanabHas
CKOpOCTh IIOTOKa, Harpy3ka Ha COpOeHT, TemrepaTypa, NaBjieHHe, NpUOOpHOE YIIUPEHHUE.
VYpaBHeHHe MaTepualbHOro OanaHca. ['OMOreHHOCTh THMKOB. MeXaHU3MBbl  yIAepKUBAHUS:
aZICOPOITMOHHBINA, pachpenenuTenbHbiii. OOpameHHo-(a3oBas Xpomarorpadus: XapaKTepHUCTHKa
NPUBUTHIX (Da3, AMOOTPONHBIA pafa. Buasl B3aumozaeicTBuil (3JIEKTPOCTaTUYECKHUE, BOAOPOAHBIE,
JTUTIOJNTb-TTUTIONBHBIC, TUAPOGOOHBIE).

2.5. CopOenTnl, ncnoandyembie B BOXKX.

Knaccudukanms m tpeboBanus k copoeHtam B BDXXX. XapakrepucTtuku cOpOEHTOB:
MOHOOOMEHHUKH, COpPOEHTHl Ha OCHOBE CHJIMKArelss, CHOCOOBI IMOJIydeHHs, (PYHKIHMOHAIbHBIC
rpynmbl. CBOWMCTBa CHJIMKAarelield: pasMep 3€peH, IuaMeTp Iop COpOeHTa, KOHIEHTpAIUs
CHJIAaHOJBHBIX Tpynn, ¢(opma yactul. OOparieHHO-(ha3Hble COpPOEHTHI, CHOCOOBI MOTYYCHHMS,
pabounii quanaszon pH.

2.6. CoctraB »3moeHToB aAaa BIXKX. Bsaskocts, pacTBopsiomas CrocoOHOCTb,
cesleKTUBHOCTh. CozepaHHE B JIIIOCHTAaX BOJbBI, HEUTPAIbHBIX COJIEH, NETepreHToB, Oy(depHBIX
pactBopoB. M30KkpaTndeckoe U TpaiMEHTHOE IOMPOBAHUE.

2.7. derexTopsl 1ias BIKX.

3amaun  JIETEKTOPOB, HMX XapaKTepUCTUKU U TpeOoBaHus K HUM. Crnernuduueckue
netektopel (Y D-ciektpodoToMeTprl,  (QuryopuMeTpuuecKue). YHHUBEpPCAJIbHBIE  JIETEKTOPHI
(pedpakromeTpruecKue, MOIIPUMETPUIECKHE, DIICKTPOXUMUUECKUE, XUMUYECKHE).

Xpomatorpadsl, BUI6l XpomaTorpadoB. Xpomartorpad «MuiImxpom», ero BO3MOKHOCTH.
OCHOBHBIE Y3IIBI.

KoHTponb 00bEKTOB OKpYy)Karolle cpeibl, KauecTBa MUILEBBIX MPOIYKTOB, MMOJIMHHOCTU

MEIHUIMHCKUX IIPENAPATOB.



4.3.1. IlepeuyeHb J1a00paTOPHBIX paboT

/11

Ne pasnena
U TEMBI
JUCIUITIINH
Bl

HaumeHnoBanue
71a00paTOPHBIX padOT

TpynoemkocTs

(gachr)

Bcero
yacos

N3 Hux
MpaKTuyecKas
HOArOTOBKA

O1LeHOYHbBIE
CpeacTBa

DopmupyembIe
KOMIICTCHIIUH

TexHuka 6€301aCHOCTH
P 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

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

VYcranoBneHue
ANEKTPOXUMUYECKHUX
XapaKTEPUCTHUK
HutparHoro MCD.
Nonomerpuueckoe
OnpeJieJICHuE HUTPaATOB
B OBOIIAX.

YCTHBIH OIIpOC,
IIPOBEPKa
OTYCTOB I10
BBITIOJTHEHHBIM
pabotam

MK k.43
N Knk-s.1

HHKHK—S 2

XpomarorpapuiecKkre MeTOIbI

AQHaJIn3a

Onpenenenue
coJepxkaHus (EeHOIOB B
KOJIOACHBIX U3IEIIHIX

KonTpo:s 3a
KauyeCTBOM
pPacTUTENBHOTO Maciia
110 COJICP/KAHUIO
BuTamuna E.

Onpenenenue
cosiepkaHus KoenHa B
koe u yae

YCTHBIA  OmpoC,
MpOBEpPKa
OTYETOB o
BBITIOJTHEHHBIM
paboram

HHKHK—4.3
HHKHK—S .1

NKnk-s.2

KoHnTpons 3a

YCTHBIH OIIpOC,




coJIepIKaHueM

B aCIIUPUHE.

CAJIULIMJIOBOM KHUCIIOTEI

aHalIn3a.

OcBoeHue TeXHUKU
XpomMarorpadguaeckoro

1€

rPaIuEHTHOTO
3IIIOMPOBAHUS.

OcBoeHNE TEXHUKHA

IpOBEepKa
OTYCTOB I10
BBITIOJTHCHHBIM
pabotam

HToro

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
MOJArOTOBKA K YCTHOMY OINPOCY I1IK-4, NKnk.32
Ilomenyuomempuueckue CM. BOIIPOCHI TEKYILETO I1K-5 MK k.43
Memoovl ananu3a KOHTpoJis. Hanucanue ordyeToB MK k.51
o JIP MKk 5.2
Xpomamozpaguueckue IIOArOTOBKA K YCTHOMY OIIPOCY [1K-4, NKk.32
Memoonl ananusa CM. BOIIPOCHI TEKYILETO I1K-5 MK k.43
KOHTpoJis1. Hanucanue ordyeToB WK k5.1
no JIP NKk.s5.

nabopaTOpHBIM  paboTam,

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

cobece0BaHNU.

3aKperieHHEeM

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

ens paboThI.
TeopeTnueckast 4acThb.

TECOPETHYCCKOI0  MaTcpuaia

B BHIE

BrinmonHenue pacueTHbIX, TpaduyecKuX U KOHTPOJIbHBIX 3a/laHUl B COOTBETCTBHHU C

METOAMYECKUMHU YKa3aHUSIMHU K KaXKI0 padore.

BriBoJ1 (Ha OCHOBE MTOTYYEHHBIX PE3YIhTaTOB).

YCTHOTO




o

Meronuueckne peKkoMeHAaLKH 1O BBITOIHEHNIO 1 00paboTKe dKCIIEPUMEHTAIBHbIX JAHHBIX
Mo KakJ0H nabopaTopHOH paboTe OnMHMcaHbl B METOAUYECKHX PEKOMEHIALMAX, TOUIOTOBIEHHBIX

pernoaaBaTessiMu Kadeapsl.

4.5. Ilpumepnasi TemMaTHKAa KypCOBbIX pabor (mpoexToB) (npu naiuuuu) He

MpeayCMOTpPEHbI

V. YYEBHO-METOJHYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIJIMHBI (MO Y JIS)

1. Konroxos B. 0. Xpomatorpadus [Texer] : yuebruk / B. 10, Komoxos. - CIT6. : JTaus,
2012.-222 ¢.: mi. ; 20 cm. - bubsmorp.: ¢. 218-220. - ISBN 978-5-8114-1333-1 : reoxum
(10)

2. Cerues C. H. BricokosdexTuBHas uIKoCTHAS XpomMaTorpaQus. AHamuTuKa, pusnuecKas
XUMHSl, PACTIO3HABAHHE MHOMOKOMIIOHEHTHbIX cucTeM [Tekct] @ yueb. mocobue / C. Chiues,

e

B. A. T'aspuinnna. - CII6. : Jlanb, 2013. - 255 ¢.: it ; 21 oM. - (YueGHHKH 17151 BY30B. +
CrieumanbHas nuteparypa). - bubauorp. B xouue ruas. - ISBN 978-5-8114-1377-5 : Bcero
16

3. Adanuruveckas xumus : yuebuux: B 3 T./ pex. JI. H. Mocksun. - M. : Axagemus, 2008 - .
- 23 eM. - (Boicuiee npodeccnonansoe obpazosarne: Ecrecteennbie Hayku). - [ISBN 978-
5-7695-3955-8.
T. 2 . Meronbl pasneneHus BeuiecTs u rubpuuHbie MeTonpl aHanuza / W. [
3enkeBud [1 ap.]. - 2008. - 300 c. : un. - bubnuorp.: ¢. 294-296. - ISBN 978-5-7695-3956-5
: Bcero 15
0) IonoMHUTEIbHAS THTEPATY Pa
1. Xenke, Xanc. Xuaxoctnas xpomarorpapus / X. Xenke ; nep. ¢ nem. H. E. Kupeesa ; pen. )
A. A, Jlemun. - M. : Texnocdepa, 2009. - 263 c. : ui. ; 25 M. - Bubnuorp.: ¢. 220- 223. - ~+
ISBN 978-5-94836-198-7 : reoxum (10) l
Mocksun JI.H. MeToap! pas/ie/ieHus i KOHUEUTPHPOBAHUS B aHAIHTHUCCKON XUMUH [Texcr] :
yuebnux / JI. H. Mocksun, O. B. Poauukos. - 2-e usn. - Jonronpynuslii : Matesext, 2012. - 348
c.:um ;21 em. - ISBN 978-5-91559-129-4 : Bcero 15
METOJMYECKHE YKa3aHMUsI . 3
0a3bl JaHHBIX, HHQOPMALIHOHHO-CIIPABOYHBIE U MOUCKOBBIE CHCTEMBI 0L oYy 29 % |

e
¥

B) NepPHOANYECKHEe H3NAHUS (MpU HeoOX00UMOCIU)
I) CHHCOK ABTOPCKHX MeTOAHYECKHX Pa3padoTox:
1. MloHocenexTHBYbIE 3IEKTPO/1bI {Te0OpHa U NpakTrKa) [TekeT]: METOM. yKa3aHus / COCT.:
H. ®. Anpenkosa, J. A. Matsees ; pew. JI. M. Jlumosa. - Mpxytck : Usa-so UT'Y., 2009. - 35 ¢. -
reoxum (25)

,[l) 0asbl JAaHHbIX, HH(bOpM‘dUHOHH(FCHpaBO‘-leIC H NOUHCKOBbIE CUCTEMbI

HHTepHeT-HeTOUHMKN:
1. http:www.krugosvet.ru/.../Himiya analiticheskaya.html

2. http:www.edu.ru/window/library?p. ..

3. http://www.anchem.ru

4. http://www.ximicat.com/index.php?...chemanalytica.com/-

VI.MATEPUAJIbHO-TEXHHYECKOE OBECIEYEHUE JUCHUITJIUHBI



6.1. YueOHO-1200paTopHOE 000py/I0BaHUE:

[Tomerenuss uis MPOBEACHHS JIEKIMOHHBIX 3aHATHH, YKOMILJIEKTOBAaHHBIE HEOOXOAMMBIM
o0opynoBanuem, mpuOOpHON 0a30if, a MUMEHHO: ayJUTOPHH, OCHAILICHHbIE MYJIbTUMEIUIHBIMU
CpeAcTBaMU Ui NPOBEINCHUS ayAUTOPHBIX 3aHATHH (ayn. 402, 426, xopmyc 6), nmabopaTopHbIe
npakTukymbl (;1a0. 240, 339), ocHalieHHBIE HEOOXOUMBIM 000PYIOBAaHUEM U PEAKTUBAMH.

Ne /i HaumenoBanue Konuu
€CTBO
1. Becnol ananutuueckue BJIA-200 3
2. Becwr 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 35eKTpUYECcKre 6
16. Xpomatorpad «Mumuxpom-1» 3
17. MepHble cTakaHbl 30
18. MepHbie KOJIOBI 60
19. MepHble TUIETKU 80
20. KonGs! a1t THTpOBaHUS 20
21. DKCHUKATOPBI 6
22. Bopsnas Oans 2

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mnmponecce M3y4YCHUA  JUCHUINIMHBI  HCIOJB3YIOTCA  JICKOWHW, KOHTPOJBHBIC U

nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

VIII.OOEHOYHBIE MATEPHAJIBI 1JISI TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

Ouenounnle cpeacra (OC): s MPOMEKYTOUHOM aTTecTaliuu B popme 3aueTa

O1eHOUHBIE CpelCTBa TEKYLIero KOHTPOJs (GopMUpPYIOTCS B cooTBeTcTBUU ¢ IlonoxkeHuem o
OAITLHO-PEUTHHTOBON cHCTeMe yHHBepcuTeTa. HasnadeHue oreHouHbIX cpeactB TK -
BBISIBUTH C(OOPMHPOBAHHOCTH KOMITETECHIIUH.

IIpuMepHBIH MepeYyeHb BONPOCOB K 3adery mo Kypey «Mcmoab3zoBanue
xpomarorpaguu M 3JIEKTPOXMMHYECKMX MeTOJ0B B aHaJM3e O00bEKTOB CJI0KHOIO
COCTaBa»



1. DIEeKTpOXUMHUYECKHUE PEAKIIUU U UX 0COOEHHOCTH. OTINYHE AIEKTPOXUMUUYECKON peaKIuu
OT XMMMUYECKOH. OuekTpoxumuueckass uenb. llepenanpspkenue. Ilonspusanuss u  BUIbB
MOJISIPU3YIONIUX HANPSHKEHUH. ODKBHBAJECHTHBIE CXEMbl DBJIEKTPOJU3HOM SYEHKU W WX CBSI3b C
AIEKTPOXUMUUYECKUMU METOJIaMH.

2. DAeKTpOXUMHYECKHE METOJbl aHalu3a, HX OCOOEHHOCTH, NPEUMYIECTBa, O0O0JIaCTH
MIPUMEHEHHUSI, KITACCU(PUKAITUS.

3. Kynonomerpuueckuit meton aHanu3a. CrnocoObl ompeaeneHdss MOMEHTa OKOHYaHHUS
ANEKTPOJIN3A U U3MEPEHUS KOJIMYECTBA AIEKTPUUECTBA.

4. KyJloHOMETpHUYECKOE€ TUTPOBAHME C BHENIHEH M BHYTPEHHEH TIeHepalueil TUTpaHTa.
OOnacTi TpPUMEHEHHUS KYJOHOMETPHUYECKOTO METO/Ja aHanu3a, ammaparypa @DaxkTopsl,
o0ecreunBaoIIie BBICOKYIO UYYBCTBUTEIBHOCTH U TOYHOCTh KYJTOHOMETPUYECKOTO METoja
aHanu3a.

5. [TloreHuuomerpusi, mnpuHIUI MeToja. IlpsMas W KOCBEHHas MOTEHIIMOMETPHSI.
[ToTenumomeTpuieckoe TUTpOBaHKUE. BrluncieHne noTeHrana 31eKTpoia B Pa3IMYHble MOMEHTHI
TuTpoBaHusd. KpuBble TUTpoBaHUS, (GaKTOpbl, BIMSIOUIME Ha BEIMYMHY CKayka MOTEHIIHAaja
MHIUKAaTOPHOTO 3JIEKTPOAA.

6. PaBHOBecHbI TOTEHUHAT 3JeKTpoja. YpaBHeHue HepHcra. CrangapTHbBIA HOTEHUHUAIL.
[TonsiTHe 0 peanbHBIX MOTEHIUATAX.

7. Ha3naueHue SJIEKTPOJOB B MOTEHLUUOMETPUU M TpPEOOBaHUSA, NPEIBABISIEMblE K HUM.
Baxuelinme nHIMKATOPHBIE 31EKTPObI (CTEKIISIHHBIA, XMHTHIPOHHBIH, CypbMSHBIN, CepeOpSHBIN).
HX ycTpoilcTBO, MEXaHU3M JICUCTBUS.

8. [ITloTeHIMOMETpUUECKOE TUTPOBAHUE IO PAJNIMYHBIM THUIIAM XUMHUYECKHUX PEaKIIM.
TutpoBanue B HEBOAHBIX cpenax. [loTeHuman nmomyHedTpanu3aluny, KaKk XMUMHKO-aHAIATHYECKAs
XapaKTePUCTHKA dIIEKTPOIUTOB. BEIOOP pacTBOpUTENS.

9. Cnoco0OsI onpeesieHrss KOHEUHON TOUYKH TUTPOBAHUS B TOTCHIIMOMETPUHU

10. IlpuHuun kommeHcanuoHHoro crnocoba wu3mepenus JJ[C. He kommeHcannoHHOE
MMOTEHIIMOMETPUYECKOE TUTPOBAHUE, €T0 PA3HOBUIHOCTH.

11. duddepennmanbHoe TOTEHIIMOMETPUIECKOE TUTPOBAHUE

12. OcHOBHBIE NIOJIOKEHUSI TEOPUHU HOHOCEIIEKTUBHBIX 3JIEKTPOJI0B, MEXAaHNU3M JIEUCTBUSI.

13. DOnexTpoabl € TBEpPABIM TOKOOTBOJOM — 3JEKTPOAbl BTOPOro mnokoneHus. IloneBble
TPaH3UCTOPHl C HOHOYYBCTBUTEIBHBIMM MEMOpaHaMM, TaK Ha3blBaeMble, HOHOCEJIEKTUBHBIE
nosnieBbie TpaH3ucTopbl (MCIIT) — ameKkTpoasl TpeThero MoKOJICHHUS.

14. Knaccudukamus HOHOCEICKTUBHBIX JJIEKTPOJOB, MX CTaHIAPTH3AIIUS.

15. Mecro BOXX B coBpemeHHON aHaliuTUYeCcKOW XuMuU. Ee MOCTOMHCTBA M HEJOCTATKH.
OCHOBHBIE ATallbl Pa3BUTHUSA XUAKOCTHOU XpomaTtorpaduu. BOXKX kak KOTUYECTBEHHBI METOJ
XUMHUYECKOTO aHaJIu3a.

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

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

18. Ynep:xxuBanue B xpomarorpaduueckoi kononke. CHMMETpHS MHKA.

19. Teopwust Tapenok B XxpoMarorpadum.

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

21. Pa3pemienne u ceneKTUBHOCTh XpOMaTOrpaduIecKOi KOJIOHKH.

22. MexaHu3M NpoLECCOB, IPOUCXOIALINX B KOJIOHKE. YpaBHeHHe Ban Jleemnrepa.

23. Kputepun ontummszanuu xpomaTtorpapudeckoro mporecca. DakTophl, ONPEACIISIONINe
BEJIMYMHY JaBIICHUS Ha BXOJAE KONOHKU. Brusaue Ttemmepatypel. OCHOBHBIE (aKTOPHI,
onpenenstonmue GopmMy XpoMarorpaguaeckoro nuka.

24. ]Jloka3aTenbCTBO NPABWILHOCTH HWACHTU(UKAIMM THKOB Ha XpoMarorpamme (CHEeKTpPbI
MOTJIOLIEHUS, CTIEKTPAIbHbIE OTHOILICHNUS)

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



26. Cunukarenb M €ro Xxpomarorpapuieckue cBOHCTBa.
27. MexaHu3M anacopOIMy MOJIEKYJ Ha MOBEPXHOCTH CHIIMKaresi. JIOCTOMHCTBA M HEJOCTATKH

CHJIMKAarcis.

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

yACep)KUBaHUS BEIIECTB.

30. PacnpenenutensHast xpomarorpadus. I'mapodoOHbie B3auMOAEHCTBHS U XpoMaTorpadus
Ha oOpareHHbIX (pa3ax (MoH-TIapHas XpomaTorpadus).
31. Herexropsl B BOXX. OcHoBHBIE TpeOOBaHUs, MpeabsBIsAeMble K JeTekTopaMm B BOXKX.
Cnekrpodoromerpuueckue IeTeKTopbl. [IpuHIMI neicTBUsA (DIyOpUMETPHUUECKOrO JETEKTOpA.
Pedpakromerpuueckuii JeTeKTOp. DNEKTPOXUMHUUYECKHE JETEKTOPHI.
32. H30KkpaTu4eckoe U rpaue€HTHOE IIOMPOBAHUE.

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”Haju3a. WK k5.1

Croco0bl ompeneaeHuss MOMEHTAa OKOHYAHUS

pel NKks2

AJEKTpPOJiM3a U U3MEPEHUs]  KOJUYECTBa

3JIEKTPUYECTBA.

Kynonomerpuueckoe TUTpOBaHUE C BHEIIHEU U

BHYTpEHHEH reHeparueii tutpanta. OOnacTu

MPUMEHEHUSI  KYJIOHOMETPUYECKOTO  MeEeToja

aHanusa, arnmaparypa PakTopsl,

00ecreunBaoIINe BHICOKYIO YyBCTBUTEILHOCTD

U TOYHOCTh KYJIOHOMETPUYECKOTO METOJa

aHajau3a.

2. | Brmonnenue Kynonomerpuueckuii aHam3 mpo6 | WAKnks2
nabopaTopHOH MPUPOTHOTO u MPOMBIIIIEHHOTO 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, CYPBMSHBIMH,
cepeOpsiHbIii). WX  ycTpoilcTBO, MexaHH3M
IEUCTBUSL.

4. | Brmonnenne Onpenenenue pH C Pa3IMYHBIMHU NIKnk32
nabopaTopHOU WHJIUKATOPHBIMU 3JIEKTPOJAMU. WK k.43
paboThL. [ToreHIIMOMETpHUYECKOE TUTPOBAHUE C JBYMS MK k.52
Hammcanue WHJIMKAaTOPHBIMH 3JIEKTPOAaMHU.
oTYeTA.

5. | CobecenoBanue OcHOBHEIE MOJI0KEHUSI teopunt | UMIKpxs




HMOHOCEJNEKTUBHBIX  DJIEKTPOJOB, MEXaHWU3M
JNEUCTBUS.

ONEeKTpoApl € TBEPABIM TOKOOTBOIOM —
ANEKTPOAbl BTOpOro mnokosieHus. [losneBbie
TPaH3UCTOPBI c MOHOYYBCTBUTEIbHBIMU
MeMOpaHaMmu, TaK Ha3bIBAacMBbIE,
MOHOCEJIEKTUBHBIE  IIOJIEBBIE  TPaH3HCTOPBI
(MCIIT) — 2neKTpOoabl TPETHETO MOKOJICHUS.
Knaccudukanns MOHOCEJIEKTUBHBIX
JIEKTPOJIOB, UX CTaHAAPTU3ALMS.

HﬂKHK—S 2

Brmonnenue
nabopaTopHOU
paboTHI.
Hanucanue

OoT4CTa.

Beimonnenue  maGopatopHoil  paboThl 1O
YCTaHOBJICHUIO INEKTPOXUMHUECKUX
xapaktepuctuk MCD. Ananu3z mpoObl BOJIBI

WU JIEKapCTBEHHOTO Iperapara

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

Co0OecenoBanue

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

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

VY nepxuvBanue B Xpomarorpaduaeckoi
KoJoHKe. CUMMETpHS THKa.

Teopus Tapenok B xpoMaTorpapuu.

@akrtopbl, BirusAOUMEe Ha 3(PPEKTUBHOCTH
KOJIOHKH. Pa3pemieHne M CEJIEKTUBHOCTh
XpoMaTorpaduyeckoil KOJOHKH.

MK k5.1
MK nx-s.2

CobecenoBanne

Kpurepun ONTUMH3ALINHI
xpomatorpaduueckoro mporecca. DakTopsl,
OTIpEe/ICTISIONINE BETUYUHY JIaBJICHHUS Ha BXOJE
KOJOHKH. BrnusHue temmneparypsl. OCHOBHBIE
(bakTopHI, OTIPEIETISIOIINE bopmy
XpomaTorpaduueckoro nuka.

JlokazaTenbCcTBO MPaBUJIbHOCTH
UICHTH(PUKAIIMM TUKOB Ha XPOMAaTorpamme
(crieKTpBI MOTJIOLIEHMUS, CIEKTpaJIbHbIE
OTHOILLIEHUS )

HﬂKHK—S .1
HﬂKHK—S 2

CobecenoBanne

CopOeHTBI, HCIONB3yeMbIE B  KOJOHOYHOMN
KHUIKOCTHOM  Xxpomatorpaduu.  OcHOBHBIC
TpeOOoBaHUs, MPEAbIBIsIEMbIE K COpOEHTaM B
BOXX

Cunukarenb U €ro Xpomarorpapuueckue
CBOMCTBA. MexaHU3M aJCOpOIMN MOJIEKYNI Ha
MOBEPXHOCTU cuiMKarens. JloctomHcTBa U
HEJOCTAaTKU CUJIMKATreJIsl.

N Knk-s.1
NKnk-s.2

10.

CobecenoBanne

Xpomatorpaduss Ha oOpamieHHbIX  (azax.
Cunre3 obpanieHHO-(pa3HBIX COPOCHTOB.
PerynupoBanue CelEKTHBHOCTH pa3JIeIeHUs] Ha

HﬂKHK—S .1
HﬂKHK—S 2




oOpareHHbIX ¢azax. 3aKOHOMEPHOCTH
YACPKHUBAHUA BCHICCTB. PacnpeﬂenHTeanaﬂ

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

xpomarorpadus). [erexktopsr B BIXKX.
OcHOBHBIE TpeOOBaHUS, MpPEIbSIBIAEMBIE K
JETEKTOpam B BOXX.
CnekrpodoromeTpuyecKue JETEKTOPHI.
[Mpuniun  pedcTBUS  (PIyOpUMETPUUECKOTO
neTekTopa. PedpakTroMeTpuyecKkuii  I€TEKTOP.
DNEKTPOXUMHUYECKHUE JETEKTOPBHI.

H3okpaTnueckoe U rpagueHTHOE
AIIOMPOBAHUE.

11. | Bemonxenune OcBoenne texuukd | MIKpkso
1abopaToOPHBIX XpomaTorpaduuecKkoro aHamusa. WK 143
pabor. OcBoeHue TEXHUKU IpaJueHTHOrO
Hanvicanue SIFOUPOBAHHSL. WKie.s 2
OTYETOB. XpomaTorpaduucecKuit aHanu3

JMEKapCTBCHHBIX  MpEmapaToB W  IMHIIEBBIX
MPOJYKTOB.




IInanupyemMsble pe3yJbTaThl 00yUeHHs 11 GOPMHUPOBAHUS KOMIIETECHIN I

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

SKCIIEPUMEHTAJbHBIE  paboThI
10 TOTOBBIM METOUKAM

COBPEMCHHBIMH  TpubOpamMu U
000pyIOBaHUEM: TMOTEHIIMOMETPHI,
KYJIOHOMETPBI, XpOMaTOrpadsml.

1a0opaTOpHBIX PadoT.

Biaagern: CTaHJAPTHBIMU

METOTUKAMHU aHamM3a npoo

Pa3JIMYHOTO MTPOUCXOKICHUS.
WK k44 CocraBiger | YMeTh: BECTHU xypHan | OpopmileHHe OTYETOB IIO
IPOTOKOJIBI WCIIBITAHUH, | pe3yJIbTaTOB HaOJII0ICHUH, n1abopaTOpHBIM PabOTaM.
OTYETHI 0 BBITIOJITHEHHOU | 0(DOPMITAITH pe3yJIbTaTh
pabote mo 3agaHHOI hopme AKCIIEPUMEHTa B COOTBETCTBUH C

TpeOOBaHUSIMU.

Biaajgern: METOJaMu

MaTeMaTU4eCKON CTaTUCTHUKH,

IpPUMEHSIEMBIMH  TIpH  00paboTKe
pe3yabTaTOB  aHalmM3a OOBEKTOB
NPUPOAHON W TPOU3BOJICTBEHHOU
CpeIbl.

UK ks 3HaeT W MOXKET
MIPUMEHSATH Ha MIPaKTHKE
COBPEMCHHBIC

BKCHepI/IMeHTaﬂbHBIe MCTOAbI

3HaTh: TCOPCTUYCCKHUC OCHOBBI

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

CobOecenoBaHue.
Bremonaenune
1ab0paTOPHBIX padoT.

AT YCTaHOBJICHUA | 301y, METOABI W  CPEACTBA
Ka9CCTBCHHOTO 1 | KOHTPOJISI XapaKTEPUCTHK
KOJINYECTBEHHOTO COCTaBa | MOCTYMAMOIINX MATCPHAIIOB, CHIPHS,
aHAJIM3UPYEMOTO BElIeCTBa nonygadbpukaron u

KOMIUICKTYIOIINX WU3ICITUH.

YMmeTh: [IpoBoauTh

WCIIBITAHUS CHIPhSl U YIAKOBOYHBIX

MaTepHualioB, MPOMEKYTOUHOM

MPOAYKIIMK € TTOMOIIIBIO

XUMHYECKHX, (DU3UKO-XUMUIECKHIX

METO/OB.
WK k.52 Bremosaser | 3naer: Xapakrtepuctuku | CobeceoBaHueE.
CTaHJIApPTHBIE ONepanuu Ha | J1abopaTopHOTO 000pynOBaHUs, | BEIMoTHEHHE

BBICOKOTEXHOJIOTHYECKOM
o0opynoBaHUU JUIS
XapaKTEPUCTUKH CBIpbS,
MIPOMEKYTOUHOM M KOHEYHOU
MPOAYKIIMHU XUMHUYECKOTO
MPOU3BOJICTBA

NPUMEHSIEMOro IpH  aHaIu3ax,
IIpaBUiIa ero JKCIUTyaTaluH,
HOPSZIOK TPOBEICHUS KATMOPOBKH,
MPOBEPKH pabOTOCTIOCOOHOCTH.

1a00paTOPHBIX padoT.




Kpurepuu onenuBanns pe3ynbraTos o6yueHuA:

1. Heobxommumo BbinosnnuTs 9 naGopatopHbix pador. Kaxmas paborta oueHuBaeTcs
MakcuMyM Ha 5 OayutoB. OLcHHBaeTCs TEXHUKA BRITOJIHECHUsL, ODOPMIICHHE OTHYETOB.
Ilpenycmotpeno 11 colecesoannfi. Kaxnas Tema OLEHKHBACTCS MakCHUMyM Ha 5
Oaos.

o

OueHka «HeyJAOBJ/IeTBOPHTEAbHOY

(¢parmMeHTapHOE 3HaHUE MpeAMEeTa, OTCYTCTBHE YMEHHH W HABLIKOB IPUMEHEHUS METOLOB
U MMOAXOA0B H3y4aeMOH JUCUMIUIMHBI IIPH PEIIeHHH yueOHbIX 3aaa4 (Menee 50 6annos).

OueHka «y10BJETBOPUTENLHO»

HECUCTEMATH3HPOBAHIIbIE 3HAHWSA MNPEeAMETa, YacTUYHO CHOPMHPOBAHHLIC YMEHHS H
HaBbIKH [IPUMEHEHHS METOA0B U 10JIX0,10B H3ydaeMOH JUCLHIUIMHBL [PU PEeIUeHUH yueOHbIX 3a1a4
(50-69 Gannos).

OueHkKa «xXoporioy»

B LEOM, CPOPMHPOBAHHLIE, HO COAEPIKALIME OTACNBHLIC HPOOETbl 3HAHUS [pEeaMeTa,
YMEHHE MPHUMEHATH METOJbl H I10JXO/bl M3Yy4aeMOH JUCUMIUIMHBL [PH pEUICHHH Y4eOHBIX H
MPAKTHYCCKHUX 3a/a4 ¢ MHHHMAaJbHBIM KOMMYECTBOM OLIMOOK HEIIPHHUHIHANBHOIO XapakTepa,
HaJlM4Y¥e HaBbIKOB IPHUMEHEHHsl METOA0B H I0/IXOJ0B H3yuaeMol JHCUHIUIHHBL [IPU PEUICHHH
y4EOHBIX M NpaKkTHyeckux 3anad (70 - 85 dansnos).

OueHka «OTJIHYHO»

c(hopMHPOBAHHEIE H CHCTEMATH3HPOBAHHbIE 3HAHHS ITpeMeTa, CPOPMUPOBAHHDIE YMEHHS
M HaBBIKH IIPUMEHEHHS METOAOB M IOAXO/0B M3y4aeMOH MUCIHIIIHIIBL IPH pelleHHH yueOHBIX M
npakTHyeckux 3ajaay (86-100 Gannos).
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paccMOTpEHa Ha 3acelaHiy Kadeapbl AHATHTHYECKOH XHMHH

<<@>> M 2019 r, HpOTOKOJl«M/) é
e
3aB. kadeapoii A%/ [Tpoiinaxos AT,

Hacmoswas“npoepavma, ne modcem Ovimb 60CNpoussecenda nu ¢ kaxoi gopve bOes

npedsapumenbi020 NUCLMENHO20 PUPEUENUA KUDEOPbI-PASPUBONTYUKGE RPOSPAMMOBI.



