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9.

Coneprkanue

Henu u 3a7a4n AUCUMIUIAHBI (MOJTYJIS)

Mecro nucuumumnbl (Moayiis) B ctpykrype OITOIT.
TpeboBanusi k pe3yabTaTaM OCBOSHUS AUCLUHUIIIMHBI (MOIYJIS)
OObeM TUCIMITIMHBI (MOIYJIs) U BUIBI yueOHOM paboThI
Coneprxanue TUCHUTITAHBI (MOIYJIs)

5.1 Coaepskanue paszieloB U TEM JTUCHUIUIMHBI (MOIYJIS)

5.2 Pazgensl OUCHUIUIMHBI (MOAYJSI) U MEXAUCUUILIMHAPHBIC
CBA3M C oOecreunBaeMbIMU  (IIOCIAEAYIOIIMMHU)  JUCHUILIMHAMU
(MOZyIsIMK)

5.3 Pa3gensl v TeMbl AUCHMILIUH (MOAYJEH) M BUABI 3aHATHI
Iepevenb ceMHHAPCKUX, MPAKTUYECKHX 3aHSATHH, J1a00paTopHBIX paloT, IuiaH
CaMOCTOSITEITLHOM pabOoThI CTYJIEHTOB, METOIMYECKUE YKa3aH!sI IO OpraHu3aliu
CaMOCTOSITEITLHOM pabOThI CTY/IEHTOB

6.1. Ilman camMoOCTOATENBbHOM PabOThI CTYJJCHTOB

6.2. Meroauueckrue yKa3aHHsS IO OpPraHM3ALMU CAMOCTOSITEIbHON
paboThI CTYIEHTOB

[IpumepHas TemMaTuka KypcoBbIX padoT (IPOEKTOB) (IIpU HATHYUK)

VYyeOHO-MeTOMUeckoe ¥ MH(OPMAIMOHHOE — OOECTICUeHHUE  IUCIATLTHBI

(Momyms):

a) OCHOBHAs JIUTEpaTypa;

0) IOTIOJTHUTEIFHAS TUTEPATYPA;

B) MpOrpaMMHOE 00ecTIeYeHNUE;

r) 0a3pl JaHHBIX, MOMCKOBO-CIIPAaBOYHbIE M HH(POPMAIMOHHBIE
CUCTEMBI

MarepuanbHO-TEXHUYECKOE 00ecIieueHNe AUCITUTITUHBI (MOTYJIs)

10. OO6pa3oBarenbHbIe TEXHOIOTHH

11. Ouenounsie cpencta (OC)



l. ean u 3a1a4n TUCHHUILIHHBI:

Heau: MO3HAKOMHUTH CTYIEHTOB C TEOPETHYECKHMMH OCHOBaMH, BO3MOXKHOCTSIMH,
00JIaCTPIO TMPUMEHEHHMSI METOJOB aHaJW3a, almnaparypod, METOJMYECKUMH II0JX0AaMH,
HaBbIKaMHU NPAKTUYCCKOT'O UCIIOJIb30BAHUA SJICKTPOXUMUUCCKUX, xpOMaTorpa(quecm/Ix METOA0OB
aHaJIM3a sl PEIICHHSI IPAKTHYSCKUX aHAJTMTUYECKUX 3a/1a4, a TAKXKE 3a/1a4 HCCIIEA0BATEIbCKOTO
Xapakrepa.

3aga4u: - NMO3HAKOMHUTH CTYACHTOB C IIPUEMAaMH ITOCTAHOBKH 3alayd MCCIIECIOBaHUS
oOpa3ua, BBIOOpOM MeToa aHaiu3a. [[03HaKOMUTh CTYAEHTOB C IPUEMAMU KOHTPOJIS KauecTBa
IPOAYKIMH, COIEP)KaHUs OIPEAEIIEeMOro KOMIIOHEHTAa, Haluuus mpuMeceidl. Brlnonnenue
JIEHCTBHM, IPEIYCMOTPEHHBIX METOANKAMH UCIIBITAHUM TIPOYKLUN.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnass nucuuniuHa «lcnonap3oBaHue Xpomarorpaduu M 3JIEKTPOXUMHUYECKUX
METO/IOB B aHAJIN3€ OOBEKTOB CI0KHOTO COCTaBa» OTHOCUTCS K BAPMATUBHOM YacTH y4eOHOIrO
IUTaHA IPOrpaMMBbl  [TOATOTOBKHM 110 HanpasieHuto 04.03.01 Xumusi.

IIpOrpaMMsl (Kypc 1o BEIOOpY).

2.2. JIns u3yueHus AaHHOW y4eOHON TUCIUIUTMHBI HEOOXOIUMBI 3HaHUS, YMEHHSI U HAaBBIKH,

(dbopMupyeMble MPeIIECTBYIOMMMHU AUCIUIIITMHAMM

Nen/m | Kog nucuunnsbl HanmenoBanue MPEAIIECTBYIOIUX
JUCLUILINH
1. b51.0.18 AHaUTUYECKAsT XUMUS
2. b1.0.19 Du3uKo-xuMHUECKUE METOILI aHaIN3a
3. b51.0.23 WNHdopmaTrka ¥ BEIYUCIUTEIbHAS TEXHUKA
4. b1.B.02 MareMaTnuyeckast TEOpUsl IKCIEPUMEHTA
5. b1.0.15 OrnTuKa ¥ CTpOEHUE aTOMa
6. | b1.B.JIB.08.01 I'mapoxumust

2.3. Ilepedenp mocnenyromux y4eOHBIX AUCHUIUIUAH, IS KOTOPbIX HEOOXOAWMBI 3HAHMS,
YMEHHMSI U HaBbIKU, GOpMUpPYEMBbIE TaHHOW yueOHON JUCIMILTUHOMN:
MOJIydeHHbIE 3HAHMs, YMEHHMs U HaBBIKM HEOOXOJMMBI NpH JanbHeiiel pabore B cdepax
npodeccuoHaNbHOM NEeATENbHOCTH: 3/ApaBooxpaHeHne — KoHTpoib KadecTBa JIeKapCTBEHHBIX
CpeACTB, pHIOOBOACTBO U pbIOOBOACTBO — ['mapoxumus. Ilpu mpopomkeHun oOyueHUs B
MarucTparype.

I1l. TPEBOBAHWS K PE3YJIBTATAM OCBOEHMUS JUCHUITJINHBI
[Ipouiecc ocBOeHWsT TUCHUILUIMHBI HAmpaBieH HAa (QOPMHUPOBAHUE KOMIETEHIIHIA
(amemenTOB creayronmx kommnereHiuii) B coorserctBur ¢ ®I'OC BO u OIT BO mo mannomy
Hanpasienuio 04.03.01 «Xumus», npopuib: TeopeTudecKas U IPUKIaIHas XUMHUSL.



Ilepeyenb MJIaHMPyeMbIX pe3yJIbTATOB 00yUeHHsl 0 TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTEeHIUH

Komnerenuus HNuaukaropsbl Pe3ysabTarsl 00y4yeHnus
KOMIIeTEeHIH I

T1K-3 Cnocoben | MI1Kmk-3.2 [IpoBogut | YMeTh: IMons30BaThCA

TOTOBUTH  OOBEKTHI | SKCIIEPUMEHTAIbHBIE COBPEeMEHHBIMU  INpHOOpamMH |

HCCIeA0BaHUs paboTel O  TOTOBBIM | 00OPYAOBAHUEM:

(BeecTBa METOJIUKaM MIOTEHLIUOMETPBI,  KYJIOHOMETPHI,

CUHTETUYECKOTO U xpomatorpadsl.

IIPUPOIHOTO Baagers: CTaHIapPTHBIMU

MIPOUCXOXKICHMUS, METOJUKaMU  aHalnu3a  1po0

MaTepuagbl U 1p.) U Pa3IMYHOIO IPOUCXOXKICHUS.

MIPOBOJIUTH 170:¢

U3y4eHUe o

3a/1aHHBIM

METOJIUKAM.

I1K-4 Cnocob6en | UIKnk-43  Cocrapnser | YMeTb: BECTU KypHa

o0pabaTbIBaTh MIPOTOKOJIBI UCIBITAHUH, | PE3YyIbTATOB Ha0JII0/IeHU,

pe3ynbTaTtel  paboT | OTYETHl O BBHINOJHEHHOU | 0OPMISATH pe3yNbTaThl

XUMHUYECKON pabore 1O  3aJaHHOM | SKCIIEPUMEHTAa B COOTBETCTBUH C

HampaBlieHHOCTH ¢ | opme TpeOOBaHUSIMHU.

HCII0JIb30BAHUEM Baagers: METOIaMuU

CTaHIAPTHBIX MaTeMaTUYECKON CTaTUCTHUKH,

METOA0B U METOAUK

MIPUMEHSIEMBIMU TIpU  00paboOTKe

pe3y/ibTaTOB  aHalu3a OOBEKTOB
MIPUPOJTHON U NPOU3BOJCTBEHHOU
CpEIbl.
[K-5 Cnoco6en | U1Kmk-5.1 3HaeT 1 MoxkeT | 3HaTh: TEOPETUYECKHE OCHOBBI
OCYILECTBIATh NPUMEHATh Ha TpPaKTHKE | PU3MKO-XUMUYECKUX METOJI0B
KOHTPOJIb  KadecTBa | COBPEMEHHbIE aHaJlM3a, UX  [PEUMYILECTBa,
CBIPBSI, KOMIIOHEHTOB | OKCIIEPUMEHTAJILHBIE HE0CTaTKU " o0mnactH
u BBIIIYCKAEMOH | METO/IbI JUIsl | IPUMEHEHUSI.
IPOLYKIINH YCTaHOBJICHHUSI 3HaTB. METOABI M  CPEICTBA
XUMHYECKOTO KaueCTBEHHOTO U | KOHTPOJISI XapaKTePUCTUK
Ha3HAYCHUS KOJIMYECTBEHHOTO MOCTYMAIOIINX MaTEepUaJIoB,
COCTaBa aHAJIM3UPYEMOIO | CBHIPbS, nosty¢padbpukaron "

BEIECTBA

KOMIUIEKTYIOIIUX U3IEIIUN.
Ymersb: [IpoBoANTE UCTIBITAHUS
CBIPbSl U YIIAKOBOYHBIX
MaTepHuaioB, IPOMEKYTOUHOU
MPOAYKLIMU C MTOMOILBIO
XUMUYECKUX, (PUZUKO-
XUMUYECKUX METOJIOB.

MK 5.2 Brinonaser
CTaHJIapTHBIE ONEpAlMU Ha
BBICOKOTEXHOJIOTUYECKOM

0bopymoBaHUHT TUTSt
XapaKTePUCTUKH CBIPBS,
MPOMEKYTOUHOM u
KOHEYHOU MPOAYKIIUN

XUMHYCCKOI'0 IMpOU3BOJACTBa

3Haer: XapakTepuCTUKU
1abopaTopHOro  00OPYAOBaHHS,
MPUMEHSEMOTO TIpH  aHAJIN3ax,
IpaBUja  €ro  JSKCIUTyaTalud,
HOPSI0K IIPOBEICHUS
KaJHOpOBKH, IIPOBEPKHU
paboToCocoOHOCTH.
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COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpyn0eMKOCTh AHCHMIUIMHBI COCTABJISIET 2 324eTHBIX eunull, 72 yaca. Dopma npomexyTouHoi arrectanuu: 3A0.

®opMa NIPOMEKYTOUYHOM ATTECTAIUN . 3a4eT C OL[eHKOH

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKAa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJEHHOI0 HA HUX
KOJIMYECTBA aKaJeMUYEeCKHX YaCOB

Buner yaeOHOI paboThI, BKITIOYask CAMOCTOATEIBHYIO paboTy

00y4Jaromuxcst ¥ TPyA0EMKOCTh (B Yacax)

DopMBbI TEKYIIETO

o,
3) s KOHTPOJISI
% KourakTHas pa60Ta npenoaaBaTeda € E ycneBaeMOCTI/I;
Ne i/ Pasnen nuciuIuinHbl/ TEMBI @) 00y4aroIIUMUCS g o dopma
§ é IPOMEKYTOUHOM
HaGOpaTOpHLIC 3aHATUA 8 a arTecTaluu
Jlexuun 13 nnx KCP+ KO+ = (no cemecmpam)
Bcero yacoB | mpakruueckas | Koncyibranuu )
IIOATr0OTOBKA
DIeKTPOXHMHYECKHE METObl AHAJIN3A 8 16 16 4 22 cobeceI0BaHue 110
TeMe
MIPEACTOAILEH
nabopaTopHOi
paboTHI,
XpomaTtorpadguueckue MeToabl AHAJIN3A 10 18 20 4 23 BBITIOJTHCHHE.
1abopaTopHOii
paboTHl,
oopmienue
oTueTa.
Hroro yacos 18 34 34 2+1+48 45 3aueT ¢ OLEHKOH

B paboueti npoepamme no oucyuniune npu 6blNOJIHEHUU A1AOOPAMOPHLIX padbom npedyCMompeHa RPAKMUYEecKas n0020MO8Ka 8 8U0e
8bINOIHEHUS OMOEILHBIX 8UO08 PAOOM, C8A3AHHBIX ¢ O)YOyUell npopecCuoHATbHOU 0esmeIbHOCbIO




4.2 TlnaH BHeayIUTOPHOIi CAMOCTOAITEIbHOI PadoThl 00YYAIOLIUXCS N0 THCIHUILJIMHE

CamocTosaTenabHas pabota 00y4Jaronuxcs

Y4eOHO-METOAUUECKOE

JAHHOW TMCIMIJIMHBI (Yac)

. 3arparel | OueHo4yHOE obecrnieueHue
Cemectp HazBanue pa3znena, TeMbl Bun camocTrositenbHOM Cpoxu .
BpPEMEHHU CPEelICTBO CaMOCTOATEJIbHOU
paboThI BBITMIOJTHEHUS
(gac.) paboThI
MOJATrOTOBKA K YCTHOMY CobecenoBanue,|CM. criucok JUT-pbl Ne3
7 Kynonomempuyeckue memoowvl aHaIu3a onpocy CM. BOIPOCHI 7 HallMCAHHUE | norr. METOAMY. YKa3aHHS
TEKYIIEr0 KOHTPOJIS otueToB 1o JIP (ICD)
IIOArOTOBKA K YCTHOMY CobecenoBanue,| CM. criucok JUT-pbl Ne3
[lomenyuomempuueckue memoovl
7 P OTPOCY CM. BOIIPOCHI 15 HaIMCaHNE
TEKYIIEr0 KOHTPOJIA ot4eToB 1o JIP
MOJIFOTOBKA K YCTHOMY CobecenoBanue, MeToauy. yKazaHus,
7 |Xpomamoepaghuuecxkue memoowl ananusza ONpOCy CM. BOIIPOCHI 23 HaIlMCaHUE CM. CIIUCOK JIUT-PBI
TEKYIIEero KOHTPOJIS otueToB 1o JIP Nel,2,3
Brogker BpeMeHH CaMOCTOATeIbHOH PadoThl, MPe1yCMOTPEHHbIH Y4eOHBIM IUIAHOM /JIs1 45




4.3 Copep:xaHnue y4eGHOro MaTepuaJia
Conep:xaHue pa3iejioB M TeM JUCIUTLIMHBI.

1. D1eKTpOXMMHYEeCKHe MeTOAbI OOHAPY)KEHUS U ONPEEICHUs, UX POJIb B AaHATUTUYECKOI
XxuUMHUU. OCHOBHBIE JIEKTPUUECKHE [TapaMETPhl, B3aUMOCBSA3b MEXY HUMU U aHATUTUYECKUM
CUTHAJIOM. DJIEKTPOXUMHUYECKHE PEAKIIMU U UX 0COOEHHOCTU. OTIMUNE 31EKTPOXMMHUYECKON
peakuuu oT XMMHUYECKOM. DiiekTpoxumudeckas uenb. [lepenanpsixenue. [lonsgpuzanus u Buabl
MOJIAPU3YIOIIMX HANPSKEHUI. DKBUBAJICHTHBIE CXEMBI JJICKTPOIIM3HON SYEUKU U UX CBS3b C
NIEKTPOXUMUYECKHUMHU MeToaMu. Kiaccudukanus MeTonos.

1.1. KyJiloHOMeTpUYeCKHid MeTO/] aHAIH3A.
TCOpeTquCKI/Ie OCHOBbI KYJIOHOMCETPHUYCCKUX MCETOJA0B aHAIM3a U HUX KJIaCCI/I(i)I/IKaIII/ISI.

[Tpunuun meroaa, ycnosus, odecnieunBatonire 100% BbIX0/ 10 TOKY MPH IPOBEIESHUH 3JIEKTPOIN3A.
OCHOBHBIE TUIIBI XUMUYECKUX PEAKLIUH, UCIIOIb3YyEMBIE B IIPAKTUKE KYJIOHOMETPUYECKOIO METOAA
a”Hamu3a. CriocoObl M3MEpEeHUs] KOJIMYEeCTBAa 3JIEKTpUYecTBa. MeToAbl ONpeseieHnuss MOMEHTa
OKOHYaHus 2nekTponu3a. lloreHnumocratmyeckas W aMIepocTaTHdecKas — KyJIOHOMETpHSL.
Kynonomerpuueckoe TUTpoBaHHE C BHEIIHEH M BHYTpEHHEW reHepaiueil tutpanrta. OGnactu
IIPUMEHEHHs KYJIOHOMETPUYECKOr0 METOJa aHanu3a, amnmaparypa. dakropsel, obecrneduBaroliye
BBICOKYIO YyBCTBUTEJIBHOCTh M TOYHOCTb KYJIOHOMETPHUUECKOTO METOA AHAIU3A.

1.2. IloTeHIMOMeTPUYECKHUIT METO aHAIU3A.

IToTeHuMOMETpPHUSA C OTCYTCTBUEM TOKA U € HCIIOJIB30BAHUEM ITOJISIPU30BAHHBIX JIEKTPOIOB.
MexyHapoHOE CoOIJallleHue O 3Hakax. VHaukatopHble W CTaHAapTHBIE JJIEKTPOAbI, HUX
KJaccu(ukanus, pasHOBUIHOCTH, YCTPOMCTBO, MeXaHU3M JAeicTBUs. TpeGoBaHus, IpeabsBsieMble
K UHIUKATOPHBIM U CTaHAApTHBIM AnekTpoaaM. llpuHumn u TexHuka wusmepenus OIC
KOMIIEHCAI[MOHHBIM CIIOCOOOM, ammaparypa.

[Ipsimble U KOCBEHHBIE MOTEHIIMOMETPUUECKHE METOAbl aHanu3a. [loTeHnmroMeTpuyeckoe
ompenenenue pH, MexaHusMm aeHCTBHs, 00JACTH NMPUMEHEHUS U XapaKTepUCTHKa CTEKJISHHOIO,
CYPbMSIHOTO ¥ XHUHTHAPOHHOTO 3JeKTpoa0B. CrocoObl IKCIEPUMEHTAIbLHOTO omnpeaenenus pH.
IToTeHIMOMETPUYECKOE TUTPOBAHUE IO PA3JIUYHBIM THUIIAM XUMUYECKMX peakuuid. TUTpoBaHUE B
HEBOJHBIX cpenax. [loTeHnuan noayHeUTpaau3alun KaKk XMMUKO-aHAJIMTUYECKasi XapaKTepUCTUKA
3JIeKTpouTOB. BbiOOp pacTBopuTens. KpuBble MOTEHIMOMETPUYECKOTO THUTPOBAHUS, CHOCOOBI
HAaXOXJEHUS KOHEYHONM TOYKM TUTpoBaHUA. DakTOphl, ONpeAeNsIolne BEIUYUHY CKayka
MOTEHIIMajla MHAWKATOPHOTO AJIEKTPOAa B MOMEHT SKBHBAJIEHTHOCTU MPH MOTEHIHOMETPHUYECKOM
TUTPOBAHUU IO Pa3JIMYHBIM TUIIAM XHMHUYECKUX peakuui. I[loTeHrmoMeTrpuueckoe TUTPOBAHME
cMecH OJIM3KUX MO cBoicTBaM BemecTB. uddepenmanbaoe NoTeHIIMOMETPUYECKOE TUTPOBAHHE.

HexkoMneHcalluoHHOE MOTEHIIMOMETPUUECKOE THUTPOBAHHME, TUTPOBAHUE HA «HYJIbY,

TUTPOBAHUC C OMMeTaITNYSCKUMU SJICKTpOAaMHU.

1.3. Honometpus. MonocenektusHbie a1ekTpoabl (MCD), ux xinaccuduxanus, ycTpoicTBo,
MEXaHU3M JeUCTBUsA. YpaBHeHHe HepHcTa /1si MOHOCENEKTHBHBIX 3eKTpoaoB. Kimaccudukamms
NCD mno Tumy ™emOpan. OO630p Haubonee pacnpoctpaneHHblx HWCD. OcHOBHBIE
aNeKTpoxuMuueckre xapaktepuctuku MCD, cmocoObl WX MPaKTHUYECKOTO  OMpPEACIICHHUS,
rpagyupoBka UCD. Texnnka ananuza ¢ ucnoib3oBanueM MCD. Meron KanmuOpOBOUHBIX KPHUBBIX,
npsiMmoe omnpezaenenrne mo pH- mwim pC- mkane u3MepuTeapHOro nmpubdopa. MeToapl TUTPOBAHMUS.
OmnpeneneHre KOHIICHTPAIIMN METOJIOM CTaHAApTHBIX n00aBok. [Ipumenenne MCD B pa3inuuHbIX
OTpacisx.

2. XpomaTorpauueckue MeTOIAbI aHAJIMU3A.



Pa3zButne xpomartorpaduyeckoro ananu3za. Knaccudukarus xpomatorpadudecKux METOIOB.
Knaccudukanus mo MmexaHuzmMy pasaeneHus: abcopOIoHHast, pacpeAeanTeIbHast, HOHOOOMEHHAs,
XUMHYECKas (KpaTKasi XapaKTePUCTUKA).

2.1. Beicoko3(pdeTBHAA KNAKOCTHAA XpoMaTorpagpus.

Mecto BOXKXX B Xxpomartorpaduu, TOCTOMHCTBA, HEIOCTaTKH. HekoTOpble TEpMUHBI U
OIpeeIeHUsl.

2.2. llpunuunsl 1 ocHoBbI Teopun BIYKX. XpomaTtorpaduyeckuii mpomecc B KOJOHKE:
yIep>KUBaHHE, pa3MbIBaHUE, pa3/eleHue, XpoMarorpaduyeckuid TNHK, CHMMETpUs IIHKA.
OddexruBHocTh KojoHKU (N, H), paspemieHne KOJIOHKH, TUKOBas E€MKOCTh, CEJICKTUBHOCTD.
Pa3zMbiBanne xpoMaTorpauueckux 30H: HEOJAHOPOIHOCTh MOTOKA MOJIBMXKHOM (ha3bl, MpooibpHas
MolnekyisipHass nuddy3us B MOABUMKHOW M HEMOJABIKHOM (pa3zax, KMHETHKA Maccollepenadyd B
HENoJIBUKHOW 1 noJiBUHOMU (hazax (ypaBHeHue Ban [leemtepa).

2.3. Bausinue CTPYKTYPHI BellleCTB HA yJep:KMBaHUe. 3aKOHOMEPHOCTH YACpKUBAHUS,
copOIusi aMHHOB, HEMOJISIPHBIX U TOJSIPHBIX BEUIECTB, OPraHMYECKUX U HEOPTAaHUYECKHX HOHOB.

2.4. Ilapamerpsl onTuMH3aUMU XpomarTorpadguyeckoro mnpouecca. OnrumanbHas
CKOpPOCTh TIOTOKA, HAarpy3ka Ha COpOEHT, TemIeparypa, MJaBleHHe, NPHUOOpHOE YIIMPEHHUE.
VYpaBHeHHEe MaTepHalbHOrO ©OanmaHca. ['OMOr€HHOCTh THMKOB. MeXaHU3Mbl YACpPKUBAHUS:
aIcOpOLIMOHHBIN, pacnpenenuTenbHbil. OOpameHHo-(pa3oBas Xxpomartorpadus: XapaKTepHCTHKA
NPUBUTHIX (Da3, FMIOOTPONHEIN psn. Bumbl B3auMoaeicTBuil (3IEKTPOCTATUYECKUE, BOAOPOIHBIE,
JIMTIOJTb-AUTIONIbHBIE, TUAPO(OOHEIE).

2.5. CopOenTsl, ucnosb3yembie B BOKX.

Knaccudukanusa u tpeboBanus k copbOentam B BOXX. Xapakrepuctuku copOeHTOB:
MOHOOOMEHHUKH, COpPOEHTHl Ha OCHOBE CHJIMKArels, CIOCOOBI TMOJIydyeHHs, (PYHKIMOHAJIbHbIE
rpynnbsl. CBoMcTBa CHUIIMKarelen: pasMmep 3€peH, JuaMmerp Iop COpOeHTa, KOHLEHTpalus
CHJIAaHOJBHBIX Tpynn, ¢opma yactul. OOpamieHHO-(ha3Hble COpPOEHTHI, CHOCOObI MOTYYEHHS,
paboumii uana3on pH.

2.6. CocraB »sawentoB maa BIJKX. Bsaskocts, pacTBopsmomas CHOCOOHOCTS,
cesleKTUBHOCTh. CoziepKaHME B DJIFOEHTaX BOJbI, HEUTPAJIbHBIX COJIEH, JETEPreHToB, Oy(hepHbIX
pacTtBopoB. M30KkpaTn4ecKkoe U rpaIu€HTHOE JIIOUPOBAHUE.

2.7. JerexTopsl s BI/KX.

3agauu JETEKTOPOB, X XapaKTEPUCTUKU U TpeOoBaHUA K HUM. Crieriuduueckue 1eTeKTOPhI
(Y®-cniexktpodoromeTpsl, bayopuMeTpUUeCcKue). VYHuBepcanbHbIe JETEKTOPHI
(pedpakTomMeTprUECKHE, MOIIPUMETPUUYECKUE, DTIEKTPOXUMHUECKHE, XUMUYECKHUE).

Xpomarorpadsl, Buabl Xxpomarorpagos. Xpomarorpad «MHIUXpOM», €ro BO3MOKHOCTH.
OCHOBHBIE Y3IIBI.

KoHTponb 00BEKTOB OKpY’Kalollel Cpeibl, KauyecTBa MHILEBBIX MPOIYKTOB, MOJJIMHHOCTH

MCIUIMHCKUX ITPETIapaToB.



4.3.1. TlepeueHb J1a60PATOPHBIX PadOT

n/n

No pazniena
H TEMBI
JUACIUATUIHH
bl

Haumenosanue
1a00paTOPHBIX padOT

TpynoeMKocTh

(dacnl)

Bcero
yacoB

M3 qux
MpaKTUYecKas
IIOATOTOBKA

OLeHOYHbBIE
cpencTaa

Dopmupyembie
KOMITETCHIIHI

Texnuka 6e30macHOCTH
IIPY BBITIOJIHEHUH PaboOT
B IIPAKTHKYME.
Conepxanue
IPaKTUKyMa.

CobecenoBanue

SHGKT}’)OXHMI/I‘I@CKI/IG METOAbI aHAJIN3a

Kynonomerpuueckoe
oTpeJieJICHUE XJIOPUIOB
B BOJIax

[ToreHIMOMETpHYECKOE
ONpeJIeJICHUE XJIOPUIOB
C AByMsI
WHIUKATOPHBIMU
ANEKTPOJaMU

N3zmepenue pH ¢
pa3IuYHBIMHU
WHIUKATOPHBIMU
AIIEKTPOIaMU
(CTeKIISIHHBIM,
CYPbMSIHBIM,
XUHTUIPOHHBIM)

VYcranoBneHue
AIIEKTPOXUMHUYECKUX
XapaKTePUCTHUK
HutparHoro MCO.
HNonomerprueckoe
OIIpE/ICIIEHNE HUTPATOB
B OBOII[AX.

YCTHBIN OIIPOC,
IIPOBEpKaA
OTYETOB 110
BBIIIOJTHEHHBIM
paboram

NJKnk-43
NKnk-5.1

NKnk-5.2

Xpomarorpapuieckre MeTO bl

aHaJIn3a

Onpenenenue
cozepkaHus (EHOJIOB B
KOJI0AaCHBIX M3IETUIX

KonTpons 3a
KayeCTBOM
pacTUTEIBLHOTO Macia
10 COJIEPIKAHUIO
BUTamMuHa E.

Onpenenenue
coepkaHus kKoenHa B
kode u yae

YCTHBIM  OMpOC,
IIpOBEPKA
OTYETOB 110
BBITIOJTHEHHBIM
pabotam

NKnk-43
NKrk-5.1

NKnk-s5.2

KonTposns 3a

COJICpIKaHUEM

YCTHBIH OIIPOC,
IIPOBEpKA




B aCIIUpHHE.

CAJTUIIMJIOBOM KUCIJIOTEHI

aHaJIn3a.

OcCBOEHUE TEXHUKA
XpoMaTorpauueckoro

10

TpaaAuCHTHOIO
QJIFOUPOBAHUA.

OcBoeHHE TEXHUKHA

OTYETOB 110
BBITIOJTHEHHBIM
pabotam

HToro

34 34

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CaMOCTOSITE/IbHOI Pa0dOThHI CTYIEHTOB

Ne Tema 3ananue ®opmupyemas | UK
i/ KOMTICTCHITHSI
|
Kynonomempuueckue memooOwl |IOATOTOBKA K YCTHOMY OIIPOCY [1K-4, NIKnk-3.2
ananusa CM. BOIIPOCHI TEKYLIErO IIK-5 NKrnk-4.3
KoHTpoJist. Hamucanue otueroB NKnk-5.1
o JIP NKnk-s5.2
MOATOTOBKA K YCTHOMY OITPOCY I1K-4, NKnk-3.2
Ilomenyuomempuuecxkue CM. BOITPOCHI TEKYILEro [IK-5 NKrnk-4.3
Memoobl ananuza KOHTpoJiA. Hanucanue orueroB NKnk-5.1
o JIP NKnk-s5.2
Xpomamozpaguueckue MOATOTOBKA K YCTHOMY OITPOCY [1K-4, NKnk-3.2
Memoobl ananu3a CM. BOITPOCHI TEKYILEro [IK-5 NKrnk-4.3
KoHTpousist. Hanmcanue otueroB NKnk-5.1
o JIP NJIKrk-5.2

nabopaToOpHBIM ~ paboTam,

4.4. MeTtoauyecKue yKa3aHusl 10 OPraHU3alMU CAMOCTOSITEILHONH PadoThI CTY/IEeHTOB

CamMocTosTenpHas pa60Ta CTYACHTOB, CBA3aHa C MMOATOTOBKOM OTYETOB IO BBINOJIHEHHBIM

cobece10BaHUsL.
CrpykTypa oTueTa 1o gabopaTopHoii paboTe:

1.
2.
3.

Lenb paGoTHI.
Teopernueckas 4yacTb.

3aKpPCINICHUCM

TCOPCTUYCCKOTO MaTcpHrajia

B BHIC

BrinonHenue pacueTHbIX, TpaUuecKX U KOHTPOJIBHBIX 3a/1aHUH B COOTBETCTBUU C

METOJIMYCCKUMU YKa3aHUSAMU K KaXJI0u padore.

BriBoJ1 (Ha OCHOBE MOTYYEHHBIX PE3YJIbTATOB).
MeTtonudeckue peKOMEHIAIMH 110 BHIMOTHEHUIO H 00pa00TKe SKCIIEPUMEHTAILHBIX JaHHBIX

YCTHOTO

M0 KXo J1abopaTopHOM pabOTe OMHMCAaHBI B METOIUYECKUX PEKOMEHIAIUSIX, TOATOTOBICHHBIX

IpernoiaBaTeNsiMu Kadepol.




4.5. IlpuMepHasi TeMAaTHKA KYPCOBBIX PadoT (MPOEKTOB) (npu Hanuuuu) He MPEeTyCMOTPEHBI

V. YUYEBHO-METOANYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MO YJIS)

1. Konmoxos B. I0. Xpomatorpadus [Tekcr] : yaeonuk / B. FO. Kontoxos. - CII6. : Jlanb,
2012. - 222 c. : un. ; 20 cm. - bubnuorp.: c. 218-220. - ISBN 978-5-8114-1333-1 : reoxum
(10)

2. Cprues C. H. BricokorpdekrrBHas KuaKocTHAs XpomaTorpadus. AHaIUTHKA, pu3nyeckas
XUMHUS, paclio3HaBaHNE MHOTOKOMIIOHEHTHBIX cucteM [Tekct] : yuel. mocobue / C. Chiues,
B. A. T'aBpununa. - CIIG. : Jlans, 2013. - 255 ¢. : un. ; 21 cM. - (YueOHUKHU Ui BY30B.
CrienmmansHast muteparypa). - bubmmorp. B konue rias. - ISBN 978-5-8114-1377-5 : Bcero
16

3. AHanuTHyeckasi Xumus : yueOnuk: B 3 T. / pen. JI. H. MocksuH. - M. : Akanemus, 2008 - .
- 23 cmM. - (Briciiee npodeccuonansHoe obpazoBanue: EcrectBennbie Haykn). - ISBN 978-
5-7695-3955-8.

T. 2 : Metozpl pa3eneHus BemecTB U rudpuanbie Mmetoasl aHanuza / W. I'. 3enkeBuy
[m ap.]. - 2008. - 300 c. : wi. - bubmuorp.: c. 294-296. - ISBN 978-5-7695-3956-5 : Bcero 15
0) IomoNHUTENbHAS TUTEpaTypa

1. Xenke, Xanc. XKuakxoctHas xpomarorpadus / X. Xenke ; nep. ¢ HeM. H. E. Kupeesa ; pex.
A. A. Jlemun. - M. : Texnocdepa, 2009. - 263 c. : ui. ; 25 cM. - bubnuorp.: c. 220- 223. -
ISBN 978-5-94836-198-7 : reoxum (10)

2. MockBun JI.H. Metoab! pa3ieneHusi 1 KOHIEHTPUPOBAHUS B aHATUTUYECKON xumu [ Tekcr] :
yueOnuk / JI. H. Mocksus, O. B. PonmunkoB. - 2-¢ u3a. - Jonronpyansii : MaTemnekr, 2012. - 348
c.:mn ;21 cm. - ISBN 978-5-91559-129-4 : Bcero 15

3. MeToAWYecKHe yKa3aHUs

0a3bl JaHHBIX, UH)OPMAIIMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHCTEMBI

B) MepuoanYecKne U3AaHus (npu HeobXooumocmu,)
I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoTok:
1. MoHoceneKTUBHBIE JIEKTPOBI (Teopusi U pakTHKa) [Tekcrt]: MeTo. yka3aHus / cOCT.:
H. ®. Anpenkosa, [I. A. Matsees ; peu. JI. M. lumona. - Upkyrck : U3n-Bo UT'Y, 2009. - 35 c. -
reoxm (25) AT Mo s

1) 0a3bl JAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

NHTEpHET-UCTOYHUKU:

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-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
6.1. YueOHo-1200paTOpHOE 000pPyI0BaHUE:

[TomemeHust JUIsi TPOBEACHMSI JICKITMOHHBIX 3aHITHIA, YKOMIUIEKTOBaHHBIE HEOOXOIMMBIM
o0opynoBanuem, npuOOpHOIl 0a30if, a UMEHHO: AyAMTOPHUH, OCHAIICHHbIE MYJIbTUMEIUWHBIMU



CpelICcTBaMH Uil TIPOBEICHUS ayIWTOPHBIX 3aHsATUU (ayn. 402, 426, xopmyc 6), mabopaTopHbBIC
npakTUKyMbl (71a0. 240, 339), ocHalieHHbIE HEOOXOIMMBIM 000PY/I0BAaHHEM U PEAKTHBAMHU.

Ne i/m HanmeHnoBanue KonunyectBo
1. Becor ananutnueckue BJIA-200 3
2. Becol ananutuueckue Capro-I'OCM JIB 210-A 3
3. Becrl rexandeckne KB-No)) 3
4, CymunbHbIN mKad 3
o. LleaTpudyra 2
6. Berpsxusarenu 4
7. Tepmocrar U-10 2
8. Honomep yHuBepcanbHblii OB-74 3
9. Kynonomerp bBU-1 1
10. Kynonomerp «9xcnepr-006» 1
11. pH-meTp-uonomep «xcnepr-001» 2
12, pH-meTp pH-340 2
13. pH-metp pH-410 1
14. pH-metp pH Ne5123 2
15. [UTKY SNEKTpUYEeCKHe 6
16. Xpomatorpad «Mummxpom-1» 3
17. MepHbIe CTaKaHbI 30
18. MepHbie KOJIOBI 60
19. MepHble IUIIETKH 80
20. KonOb1 151 TUTpOBaHUS 20
21. OKCHKaTOpBI 6
22. Bonasias 6ans 2

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B MpoHeCCC NU3YUCHUA JUCHUITIJIMHBI UCTTIOJB3YIOTCA JICKIIUHW, KOHTPOJIBHBIC U na6opaT0pHLIe

paboThl, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIIUi.

VI1I1.OHEHOYHBIE MATEPUAJIBI UISI TEKYHIEI'O KOHTPOJISI A
MNPOMEXYTOUYHOU ATTECTALIUU
Ouenounnie cpeacrBa (OC): 11 TPOMEKYTOUHOM aTTecTai B (hopMe 3a4eTa

OrneHOYHBIE CpEACTBA TEKYIIEro KOHTPOJIT (POPMHUPYIOTCS B cOOTBETCTBUU C [lomoxeHneM o
0aTbHO-PEUTUHTOBOM crcTeMe YyHUBepcuTeTa. HasHaueHue onieHouHbIX cpeAcTB TK - BBISBUTH
c(hOpMHUPOBAHHOCTH KOMITETCHITHH.

IIpumepHblii mepevyeHb, BOMPOCOB K 3adery mo Kypey «Mcnmoab3oBaHue
xpoMaTorpadguu 4 dIeKTPOXHMHYECKHX METO/I0OB B aHA/IN3€e 00bEKTOB CJI0KHOTO COCTABA)

1. DnexTpoXUMHUECKHE PEaKLUUU U UX 0COOCHHOCTU. OTINYME 3IEKTPOXUMUYECKON PeaKkIuu

OT XUMHYECKOH. OiekTpoxumuyeckas uenb. llepenanpsokenue. I[lonspuszanuss W BHIBI
MOJIAPU3YIOIIUX HANpsOHKEHUM. OKBUBAJICHTHBIE CXEMBI DJIEKTPOJIU3HOM SIYEHKM U HX CBS3b C
ANEKTPOXUMUYECKUMU METOJAMH.



2. DIEKTPOXMMHUYECKHE METOJIbl aHalhu3a, HMX OCOOCHHOCTH, IPEUMYIECTBa, 00JacTh
MPUMEHEHHS, KIacCUPUKAIIHSL.

3. Kynonomerpuueckuii meron anamuza. CrnocoObl ONpeIeNeHHsT MOMEHTa OKOHYaHMs
ANIEKTPOJIN3A U U3MEPEHUSI KOJIMYECTBA AIEKTPUYECTBA.

4. KynoHoMmerpuyeckoe THUTPOBAaHME C BHEIIHEH M BHYTPEHHEH TreHepalueld THTpaHTa.
Obnactu mpUMEHEHHS KYJIOHOMETPUYECKOrO METoAa aHanu3a, anmaparypa DaxTopsl,
o0ecreynBaroMe BEICOKYIO YyBCTBUTEIBHOCTh U TOYHOCTD KYJOHOMETPUUYECKOI'O METO/1a aHAJIN3A.

5. llorenumomerpusi, mnpuHuuMn Merona. [lpsmMas ©  KOCBEHHas IMOTEHLUUOMETPUS.
[ToreHomeTpuyeckoe TUTpOBaHUE. Bblunciienne noTeHnuana 31eKTpoJa B pa3IMuyHble MOMEHTHI
tuTpoBaHui. KpuBble THTpoBaHUs, (DAKTOpPBI, BIMSIOUIME Ha BEIMYMHY CKayka IOTEHIIHANA
MH/IMKATOPHOTO AJIEKTPOA.

6. PaBHOBecHbII mMoOTeHHMaN 31eKTpoaa. YpaBHeHue HepHcra. CTaHgapTHBIA MOTEHIUAI.
IToHsATHE O peasbHBIX MOTEHLUANAX.

7. Ha3HayeHue D5JEKTPOIOB B MOTEHIHMOMETPUH W TPEOOBaHMS, NPEAbABISEMBIE K HUM.
Baxuelinye nHAMKATOPHBIE 3IEKTPOb! (CTEKISAHHBINA, XUHIUIPOHHBIN, CypbMSIHBIN, cCepeOpsHbII).
HX ycTpoiCTBO, MEXaHU3M JIECUCTBUS.

8. IloreHumomMeTrpuyeckoe TUTPOBAHME IO PA3IMYHBIM THUIIAM XUMHUYECKUX pPEaKLHUH.
TutrpoBanue B HEeBOAHBIX cpenax. [loTeHuman nonyHeHTpanu3aluy, KaKk XUMHUKO-aHaJIUTHYECKas
XapaKTepUCTHKA IEKTPOIUTOB. B1OOp pacTBOpuUTENS.

9. Cmoco0sl orpe/iesieHUs] KOHEYHOM TOYKU TUTPOBAHUS B IIOTEHIIMOMETPUN

10. ITpunuun xommeHcauuoHHOro cmnoco6a wusMepenus OJIC. He KommeHcalmoHHOE
MIOTEHLIMOMETPUYECKOE TUTPOBAHUE, €TO PA3HOBUIHOCTH.

11. JIuddepennnanbHOe TOTCHIIMOMETPUIECKOE TUTPOBAHHE

12. OcHOBHBIE TIOJIOKEHUS TEOPUN MOHOCEIEKTUBHBIX JIEKTPOIOB, MEXaHU3M JICHCTBHSL.

13. Dnexktpoasl C TBEpAbIM TOKOOTBOJOM — O3JIEKTPOABI BTOpOro mnokosieHus. [lonesie
TPaH3UCTOPbl C HOHOYYBCTBUTEIBHBIMM MEMOpaHaMM, TaK Ha3blBa€Mbl€, HOHOCEJIEKTHUBHBIE
nosnieBble TpaH3ucTopbl (MCIIT) — aneKkTpoipl TpeThero MoKoJIeHHUS.

14. Knaccudukanus HOHOCEIIEKTUBHBIX dJIEKTPOJIOB, UX CTaHIapTU3AIHS.

15. Mecro BOXX B coBpeMeHHON aHamuTHyeckod XWMuHM. Ee MOCTOMHCTBAa M HEIOCTATKH.
OcHOBHBIE 3Talbl Pa3BUTHS KUAKOCTHON xpomarorpaduu. BOXKX kak KOJIWYECTBEHHBIH METO]
XMMHUYECKOTO aHaJIN3a.

16. AmamuTHueckas ¥ TIpemapaTWBHas Xpomarorpadus — COBPEMEHHOE COCTOSHUE.
AncopOIoHHas1, pacipelenTeNbHas, SKCKII03UOHHAs, HOHOOOMEHHAas: XpoMaTorpagusi.

17. WckmodeHHBIN, CBOOOIHBIN, MEPTBBIN, TEOMETPUUECKUN 00HEMBI KOJIOHKH.

18. VnepxxuBanue B xpomarorpapuieckoil kogonke. CUMMETpUs MTUKA.

19. Teopwus Tapenok B XpoMarorpagumu.

20. daxTopsbl, BIUsIOMNE Ha 3PPEKTUBHOCTH KOJOHKH.

21. Pa3pemieHue u CEJICKTUBHOCTD XpoMaTOrpahmuecKoil KOJIOHKH.

22. MexaHu3M NpoIIECcCOB, MPOUCXOIAIINX B KOJIOHKE. YpaBHeHue Ban Jleemnepa.

23. Kputepun ontuMm3anuu XpomaTorpadudeckoro mporecca. PakTopsl, ONpeNeIsIone
BEIMYMHY JaBJICHMS Ha BXOJe KOJOHKU. Bnusnue Ttemmneparypel. OCHOBHBIE (DaKTOpPHI,
omnpeaenstonme GopmMy XxpomaTorpapuueckoro muka.

24. JlokaszaTelbCTBO MPABWJIBHOCTU HICHTU(UKAMM THMKOB HAa XpoMmarorpamMme (CHEKTpHI
MOTJIOLIEHUS, CTIEKTPAJIbHBIE OTHOILICHUS)

25. CopOeHTbI, HCIIONB3yeMble B KOJOHOYHOM >KUAKOCTHOM XpomaTtorpaduu. OCHOBHBIE
TpeOoBaHus, IpeabsBIsIeMble K copoerTam B BOXX

26. Cunukareib U ero xpomarorpaguueckie cBOMcTBa.

27. MexaHu3M aacopOL1K MOJIEKYJI Ha TOBEPXHOCTH cuiMKaress. JIOCTOMHCTBA U HEJJOCTaTKH
CHJIMKAreJs.

28. Xpomarorpadus Ha oOparieHHbIX (pazax. CuHTe3 00parieHHO-(pa3HbIX COPOCHTOB.

29. PerynmupoBaHue CENEKTUBHOCTH pa3felieHus Ha oOpalieHHbIX (a3zaX. 3aKOHOMEPHOCTH
yIlep’KUBAHUS BELIECTB.



30. PacnpenenurenbHas xpomatorpadus. ['mapodoOHbIe B3aUMOACHCTBUS U XpoMaTorpadus
Ha oOpaieHHbIX a3zax (MOH-MapHas XpoMaTorpadusi).

31. Herexropsl B BOXKX. OcHoBHBIC TpeOOBaHUs, MpeAbIBIsIEMbIe K JAeTekTopaM B BOXKX.
CnektpodoromeTpuueckie NeTeKTOpbl. [IpuHIMI neicTBUus (IyOPHUMETPHUECKOTO JETEKTOpA.
Pedpakromerpudeckuii neTekTop. INEKTPOXUMUYECKUE I€TEKTOPHI.

32. MH30kparudeckoe U Tpaiu€HTHOE ITIOMPOBAHUE.

MaTepI/Ia.J'ILI AJIA MPOBEACHUS TEKYIIECTIo U NIPOMEKYTOYHOI'0 KOHTPOJIA 3HAHMH CTYAECHTOB:

Ne | Bug xoHTpois Kontpommpyemsie Temsl (pa3aensl) | Komnerennuu,
n\i KOMITOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1. | CoOecenoBanue Kynonomerpuueckuii METOI aHaan3a. WJKnk-5.1
Crioco0b! orpeieneHus: MOMEHTa OKOHYAHUS WJTK k5.2
NIEKTPOJIN3a M WU3MEPEHUsA  KOJUYECTBA
AIIEKTPUYECTBA.
Kynonomerpuueckoe TUTPOBAHUE C BHEIIHEN
U BHYTPEHHEW  TIeHepalued  TUTPAHTA.
OO6nacTu NpUMEHEHUs KyJIOHOMETPHUYECKOTO
MeToJa aHanu3a, amnmaparypa @axkTopsl,
o0ecreunBaroye BBICOKYIO
YYBCTBUTEIBHOCTD u TOYHOCTb
KYJIOHOMETPHUYECKOI0 METO/1a aHAJIN3A.

2. | Brimonnenue Kynonomerpuuecknii aHaJIu3 npo6 | WAKrmxk-32
nabopaTopHOi [IPUPOIAHOTO 151 npomeinuieHHoro | MJKnk-4.3
paboThI. IIPOUCXOXKACHHUS NJIKrk-5.2
Hanmcanune
oTyeTa.

3. | CobecenoBanue Haznauenue snexrponos B noreHuuoMerpun | MAKnk-s1

U TpeOOBaHUSA, NPEIBIBISIEMbIE K HHM.
Baxneilluine  MHAMKATOPHBIE  BJIEKTPOJBI
(CTEKJIIHHBIM, XWHTHAPOHHBIN, CYpPbMSHBIH,
cepeOpsiHbIif). WX ycTpoHCTBO, MeXaHH3M
JICHCTBHSL.

4. | BeimonHeHue Onpenenenue pH c pazmuusbivMi | MJIKnk-32
nabopaTopHOi VHJIUKATOPHBIMU DIEKTPOJAMH. NKnk-4.3
paboTHL. [Torenumomerpuueckoe tTutpoBanue ¢ AByms | WMJAKnk-s.2
Hanucanue MHAUKATOPHBIMU 3JIEKTPOJIAMHU.
oTueTa.

5. | CobecenoBanue OcHOBHbIE MOJIOKEHUS teopun | UKnks1

HOHOCENICKTHBHBIX  ONIEKTPOJIOB, MEXAHW3M | | TTK s,
JeNCTBUS.

ONEeKTpoAsl C TBEPABIM TOKOOTBOAOM —

ANIEKTPOABl BTOpOro mnokojeHus. llonessie
TPaH3UCTOPBI €  MOHOYYBCTBUTEIBHBIMU
MeMOpaHaMmu, TaKk Ha3bIBAaEMBbIE,




WOHOCEJICKTHBHBIC TIIOJIEBBIE  TPAH3UCTOPBI
(MCIIT) — snekTpoabl TPETHETO MOKOJICHHUS.
Krnaccudukanus HMOHOCEJICKTHBHBIX
AJIEKTPOJIOB, MX CTaHAAPTH3AIUSI.

Brinosinenue
nabopaTopHOH
paboTHI.
Hanucanue

OoT4cCTAa.

Bremonnenne naboparopHoil  paboTBI  TIO
YCTaHOBJICHHUIO INEKTPOXUMHUUYECKUX
xapaktepuctuk UCD. Ananu3 1mpoObl BOIBI

WJIM JIEKQpCTBEHHOTO Mperapara

NJIKnk-32
NKnk-4.3
NKnk-5.2

CobecenoBanue

AHanutryeckas u npenaparuBHas
xpomMaTtorpadusi — COBPEMEHHOE COCTOSHUE.
AncopOuroHHas, pacnpenenuTenbHas,
AKCKIIIO3MOHHA, HOHOOOMEHHAas
xpomarorpadus.

W CKII0YeHHEBIN, CBOOOHBIH, MEPTBBI,
reOMEeTPUYECKUN 00BEMBI KOJTOHKH.
YaepxuBanue B Xpomartorpadudeckoit
KoJoHKe. CUMMETpUsl MHKa.

Teopus Tapenok B XxpoMaTorpaQum.
®dakTopel, BiIUAMKE Ha 3()PEKTUBHOCTDH
KOJIOHKM. PaspemeHne u  CEIEKTHBHOCTH
XpoMaTorpaduyecKkoil KOJOHKH.

NKnk-5.1
NKnk-5.2

CobecenoBanue

Kpurepun ONTUMM3ALINU
xpomarorpagpudeckoro mpouecca. PakTopsl,
OTpeeNsolINe BETUUNHY 1aBJICHUS Ha BXOJIE
KOJIOHKH. Brnusiaue temneparypsl. OcHOBHBIE
(dakTopsl, OTpeesIoNIe bopmy
XpoMaTtorpauiyeckoro rnuka.
Jloka3aTenbCcTBO IIPaBUIILHOCTH
UACHTUGUKAIMKA THKOB Ha XpoMaTorpamme
(cTIeKTphl ~ TOTJIOIIEHMS,  CIIEKTpajbHbIE
OTHOIIICHHUS)

NKnk-5.1
NKnk-5.2

CobecenoBanue

CopOeHThl, HUCHOJb3yeMble B KOJOHOYHOM
KHUJIKOCTHOM  xpomarorpaduu. OcHOBHbBIE
TpeOOBaHUs, IPEABABISIEMBbIE K COpOEHTaM B
B2XX

Cunukaren M €ro xpomartorpaduueckue
cBoiicTBa. MexaHu3M aacopOIMK MOJIEKYT Ha
MOBEPXHOCTU cuinKarens. JlocTouHcTBa U
HEJOCTaTKU CHJIMKAresl.

NKnk-5.1
NKnk-5.2

10.

CobecenoBanue

Xpomarorpagusi Ha oOpaleHHBbIX (¢azax.
Cunre3 oOparieHHO-(pa3HbIX COPOCHTOB.

PerynupoBaHue CelEeKTHBHOCTH pa3JeNeHUs
Ha oOpameHHbIX (a3ax. 3aKOHOMEPHOCTH
yIaepKMBaHUs BewlecTB. PacmpenenurtensHast

xpomarorpadusi. I'mapodobubie
B3aUMOJEHCTBHSA M XpoMmarorpadus  Ha
00paIeHHbIX dazax (voH-napHas

xpomarorpadus). Jlerekroper B BIXKX.

NKnk-5.1
NKnk-5.2




OcHoBHBIE TpeOOBaHHUS, MPEIbIBIAEMbIE K

JIETEKTOpam B BOXKXX.
CrekTpodoToMETpUIECKUE JIETEKTOPBI.
[Mpunuun necTBus  GIyopuMETPUIECKOrO
JIETEKTOpA. Pedpaxromerpuueckuit
JIETEKTOP. DNEKTPOXUMUYECKUE IETEKTOPBI.
N3okpaTuueckoe U IpaJueHTHOE
AIIIOMPOBAHUE.

11. | BeimonHeHnue OcBoenue texuukd | MAKnk-3.2
1a00paTOPHBIX XpoMaTorpa(uuecKoro aHajinsa. WK k4.3
pabor. OcBoeHME  TEXHUKM  I'PaJUEHTHOIO
Hanucanue AIIIOUPOBAHUS. W]Kmics.2
OTYETOB. Xpomarorpaduaceckuii aHAIN3

JIEKApCTBEHHBIX IIPENapaToB M IHUIIEBBIX
IIPOJTYKTOB.




Ilnanupyemble pe3yabTaThl 00y4eHHs 11 (JOPMUPOBAHUS KOMIIETECHIIMIA

HNuauxkaropsl
JOCTHKEeHUSI KOMIIETEeHIIUU

PesyabTaTsl 00yyeHus
(3HaTh, yMeTb, BJIA/IETh)

IMIpouenypa oueHuBaHus

NJIKrk-3.2 [TpoBoauT
IKCIIEPUMEHTAIBHBIE  PAabOTHI
II0 TOTOBBIM METOOAUKAM

YmMmernb: [Tonp30BaTbCs
COBpPEMEHHBIMH  NpUOOpaMH U
000py1I0BaHUEM: TIOTEHIIUOMETPHI,
KYJIOHOMETPBI, XpoMaTorpagsl.
Baaners: CTaH/IapTHBIMU
METOIUKaMU aHaimuza  1poO
Pa3JIMYIHOTO IMTPOUCXOKACHUS.

Brinonnenue
1ab0opaTOpPHBIX padoT.

NJKnk-4.4 CocraBsier
MPOTOKOJIBI WCIIBITAHUH,
OTYETHl O  BBINOJIHEHHOM
pabote no 3aganHoi popme

Ymern: BECTHU JKypHas
pe3ynbTaTOB HaOII0ICHUH,
0pOpMIISTH pe3ynbTaThl
OKCIIEPUMEHTA B COOTBETCTBUU C
TpeOOBAHUSIMU.

Baanern: METOJIaMH1
MaTeMaTH4eCKOn CTaTUCTHUKH,

IpUMEHsSIEeMbIMU TIpu  00paboTKe
pe3yibTaTOB  aHaiaM3a OOBEKTOB
IIPUPOJHOM M IPOU3BOJCTBEHHON
CpeJbl.

OdopmiieHre OTYETOB IO
1abopaTOpHBIM paboTam.

UK nx-51 3HaeT m MOXKET
MPUMEHATh  HA  TMPAKTHKE
COBPEMEHHBIE
SKCIIEPUMEHTAJIBHBIE METO/bI
JUISt YCTaHOBJICHUSI
Ka4eCTBEHHOTO u
KOJINYECTBEHHOTO cocTaBa
aAHATM3UPYEMOTO BEIIECTBA

3HaTh: TEOPETUYECKHE OCHOBBI

(U3UKO-XMMHUYECKUX METO/I0B
aHaiuu3a, MX  [PEUMYLIECTBA,
HEJIOCTATKU u o0nacTtu
IIPUMEHEHUS.

3HaTB. METOIBI M  CpEICTBa
KOHTPOJISL XapaKTEPUCTUK

MOCTYHAOLINX MaTepUaios,
CBIpb, nosygpabpukaron 51
KOMIUIEKTYIOIUX U3/IETHH.
Ymersn: [IpoBomuTH
WCIIBITAHUS CHIPBS M YITAKOBOUHBIX
MaTEpHAJIOB, MPOMEKYTOUHOMN
OPOAYKIMH € IIOMOILIBIO
XUMHUYECKHUX, dusuKo-

XHUMHWYCCKHUX MCTOOOB.

CobecenoBanue.
Beimonnenue
1a00paTOpHBIX paboT.

NJKnk-s.2 Beimonuser
CTaHJIApPTHBIE ONepalud Ha
BBICOKOTEXHOJIOTHIECKOM
o0opynoBaHUHU JUTS
XapaKTePUCTHKU CBIPBS,
MPOMEKYTOUHOM M KOHEYHOM
MPOTYKITHH XUMHYECKOTO
MIPOU3BOJICTBA

3Haer: XapakTepucTUKu
1abopaToOpHOrO  0OOPYIOBaHUS,
NPUMEHSEMOTO TpH  aHalu3ax,
npaBUia  €ro  JKCIUTyaTallHH,
MOPSI0K MPOBEJICHUS KATHOPOBKH,
MPOBEPKHU PabOTOCTIOCOOHOCTH.

CobecenoBaHue.
Brimonnenune
n1abopaTOpHBIX padoT.




Kpurepun oueHuBaHus pe3yJbTaTOB 00yUYeHHS:

1. Heobxomumo BEIMOTHUTH 9 maGopaTopHbIx paboT. Kaxmas pabora olmeHHBaeTcCs
MakcUMyM Ha 5 OamnoB. OlieHUBaeTCa TEXHUKA BBIOJIHEHUS, 0(OpPMIIEHHE OTYETOB.

2. Ilpenycmorpeno 11 cobecemoBanmii. Kaxnas Tema orneHuBaeTcss MakCUMyM Ha 5
0asoB.

OneHka «Hey/J10BJIeTBOPUTEIbHOY

(dparmeHnTapHO€ 3HAHHE MPEIMETa, OTCYTCTBHE YMEHHI M HABBIKOB MPUMEHEHHUS METOJI0B
U MOJIX0/I0B M3y4aeMO AUCIUIIMHBI IIPH PEIICHUHU yueOHbIX 3a1a4 (MeHee 50 6amioB).

OneHka «y/10BJIETBOPUTEIHLHOY

HECHCTEMATU3UPOBAHHBIC 3HAHHS MpPEIMETa, YaCTUYHO CPOPMHPOBAHHBIC YMEHHS U
HABBIKM MTPUMEHEHHUS METOJIOB U MOJIX0/I0B U3y4aeMOU TUCIUIUIMHEI TIPU PEIICHUU y4eOHBIX 3a1a4
(50-69 6am0B).

Ouenka «xopouo»

B IIeJI0M, c(hOpMHUpPOBaHHBIE, HO COJCPIKAIIME OTICIIbHbIC NMPOOEsbl 3HAHUS TpPEAMETa,
YMEHHE TPHUMEHATH METOABl M TOIXOJbl M3y4aeMOW IUCHIHUIUIMHBI MPH PEIICHUU YYCOHBIX U
MPAKTUYECKUX 3a/1a4 C MHUHHMAJIbHBIM KOJIMYECTBOM OIIMOOK HENPUHIMITHAIBHOTO XapakTepa,
HAJIMYME HABBIKOB NMPUMEHCHHSI METOJIOB W TOJXOJOB M3Y4aeMOH JHCIHILIMHBI TPH PEIICHUH
y4eOHbIX U npakTudeckux 3amad (70 - 85 Gamwios).

OneHka «OTJIHYHOY

c(OpPMHUPOBAHHBIC U CHUCTEMATU3UPOBAHHBIC 3HAHUS TPEAMETa, CPOPMHUPOBAHHBIC YMEHUS
Y HABBIKM IMPUMEHEHHUs METOJOB M MOJIXOAO0B M3y4aeMOH AMCUMILTUHBI MIPH PEHICHUH Y4€OHBIX U
npakTHueckux 3aaad (86-100 6amios).

[Iporpamma coctaBieHa B cootBercTBuM ¢ TpeboBanusmu DIOC BO mo
HamnpayieHuto moAroroBku 04.03.01 Xummus.

Paspaborunkmu: N
Wwﬂ/\ JOLIEHT I'.H. Koponesa I'.H.
._ T”ﬂ// JIOLIEHT H.®. Anpenkosa

;
Fi

[Iporpamma coctaBieHa B cootBerctBuu ¢ TpeboBanusmu DIOC BO mo
HamnpayieHuto noArotoBku 04.03.01 Xummus.
[Iporpamma paccMoTpeHa Ha 3acejaHuH Kadeapbl aHATUTUYECKON XUMHH
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3aB. kadeapoit 1.X.H.,

npodeccop A.I'. Tlpoiinakos

Hacmosuwas npoepamma, He modcem Oblmb 60Cnpou3eeoena Hu 6 Kaxkoil ghopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopvl-pa3spabomuuxa npocpammol.



