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1. MecTo QMCHUIVIMHBI (MOAYJs1) B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHOW NMPOrpamMMbl
(oon)

Hucuummna «AHanuTHYeCKass XUMHA (KaHIWAATCKAA MHUHHUMYM)» SIBJISIETCS  00s3aTEeIbHOM
mucuuminHo.  OcBOeHME Kypca ONUpaeTcs Ha 3HaHMs, YMEHHUS, HaBbIKM U KOMIIETCHIIUH,
c(OpMHPOBAHHBIC HA JBYX MPEALIECTBYIOINX YPOBHIX 00pa30BaHUsI 110 KypcaM:

— "AHnamuTHyeckas XuMmus" (TEOpHs XMMHYECKHX IPOIECCOB B pPacTBOpax, FETEPOTCHHBIX CHUCTEMAx H

1a3Me, Jiexanias B OCHOBE aHAIMUTUYECKUX METOJIOB; OCHOBBI COBPEMEHHBIX XUMUYECKUX, (DU3HMUECKUX U

HHCTPYMEHTAJbHBIX METOJIOB aHAJIN3a, UX BO3MOXKHOCTEH, 00JIaCTIX MPUMEHCHHUS M OTPAHHUYCHUSX );
"®uznyeckass XuUMHUSA" (OCHOBBI TEPMOJWHAMUKH, KHUHETHKH, BIJIaJ€HUE OCHOBHBIMU 3aKOHAMH

bu3nIecKoil XUMHN);

— "@uU3n4eCcKue METOAbI UCCIICIOBAaHU";

- "Marematuka" (IpUMEHEHHE TEOPUU MATEMAaTHYECKOM CTATUCTHKH s OOpabOTKU IOJIy4eHHBIX
9KCIIEPUMEHTAJILHBIX JaHHBIX).

2. IInanupyemsble  pe3yiabTaTbl O0y4eHMs 1O JAWUCHUILVIMHE, COOTHECEHHbIe C
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHusi OOII (koMneTeHIUSIMHU BBIITYCKHHKOB)

Tadauua 1
[Lnanupyembie pe3yJabTaThl 00yYeHHsI 110 THCIUTIIHHE
Kon IInanupyeMble pe3yjbTaThl 00yUeHHs MO TUCHHUILIHHE (MOTYJIIO),
dhopmupyemoii XapaKkTepu3ymwiue 3Tanbl ((OPMUPOBAHNUSI KOMIIETEHIIHIA
KOMIIETEeHIIUH
1IK-2 31 3uams: COBPEMEHHOE COCTOSHHE HAYKH B O0JIACTH aHAIUTHUYECKOU

XMMHUU U B CMEXXHBIX 00JIaCTAX.

32 3namv: TpeboBaHMS K COJEpKaHUIO U TMpaBwiIa OQOPMIICHUS
pyKonucen K MyOJUKaIluK B PELIEH3UPYEMbIX HAyUHBIX U3JIaHUSIX.

VI~ Vmems: nmnpenctaBnaTh  HaydHble  pe3yibTaTbl IO  TEMeE
JMCCEePTAllMOHHOW paboThl B BHAE MNYOJUKAUUH B pelEeH3UPYEeMbIX
HAyYHBIX U3JIaHUSX.

V2 Vmems: npencrasnsats pesynbratsl HUP (B T.4., nuccepTaninoHHOM
paboTh) aKaJEMUIECKOMY 1 OU3HEC-COOOIIECTRY.

BI Braoemw: MeTonamMu TUTAHUPOBAHMSI, TIOJATOTOBKH, npoBeaenus HUP,
aHaJi3a  TOJYYEHHBIX  JaHHBIX, (OPMYIUPOBKH  BBIBOJIOB U
pPEKOMEHIallii IO HAIIPABJIEHHOCTH (HAyYHOW CHEIUAIIBHOCTH).

1IK-3 31 3uamw: TpeboBaHMS K KOPPEKTHOMY BBIOOPY METO/IOB 00pabOTKH
9KCIIEPUMEHTAIIBHBIX JAHHBIX 197070171 METOJI0B YK CJIEHHOTO
MOJIETTUPOBAaHUS XMUMHMUYECKHUX TIPOIIECCOB; COBPEMEHHbIE HAIpaBICHUS
pa3sBUTHS METOAOM OOPaOOTKM SKCIEPUMEHTAIbHBIX JIAaHHBIX H/HIN
METOZIOB UHWCJEHHOTO MOJECITUPOBaHUSI B CBOEH MPOQPECCHOHAIBHON
obmacTH.

V1 Vmems: KoppeKkTHO UCHOIB30BaTh COBPEMEHHBIE METOAbl 00pabOTKH
HKCHEPUMEHTAIbHBIX JaHHBIX W/WIM COBPEMEHHBIE METOAbl YHCIEHHOTO
MOJIETTUPOBAaHUSl  CJIOKHBIX ~ XMMHMYECKHX  IPOLIECCOB B  CBOEH
npodeccnoHaBEHOM 00JIaCTH.




B1 Braoems.: COBpeMEHHBIMH METOJIaMH 00paOOTKU SKCIIEPUMEHTATBHBIX
JAHHBIX W/WJIN COBPEMEHHBIMH METOJaMH UYHMCIECHHOI'O MOJEIMPOBAHUS B
XMMHAYECKOM  aHalu3e; CHUCTEMAaTHUYECKUMH 3HAHMSIMHU B  OOJIACTH
COBPEMEHHBIX METOJ0B O0OpaOOTKM 3SKCHEPUMEHTAIbHBIX JAaHHBIX B
00JIACTH aHATUTUYECKON XMMHUU.

1IK-4 31  3umames:  OCHOBHBIE  TPUEMbl  XHUMHYECKOTO  DKCIEPUMEHTA,
MHCTPYMEHTAJIbHbIE AHAJIUTUYECKHE METOJbl MCCIEAOBAHUSA OOBEKTOB
OKpY’KaloIlel cpeibl U TEXHOJIOTUYECKUX CPel.

V1 Ymemw: ocymecTBIsATh UCCIEIOBAHUS OOBEKTOB OKPYKAIOIIEH Cpelibl
U TEXHOJIOI'MYECKHX Cpel.

Bl Bnaoemw: HaBpikamu pa3paOOTKH TPUHIMIIOB aHAIHW3a OOBEKTOB
OKpY’Karollel cpesibl U TEXHOJIOTHYECKUX Cpel.

1IK-5 31 3umame: xumudeckue, (HUINYECKUE U TEXHHUUECKHUE AaCIEKTHI
XMMHUYECKUX MPOMBIIUIEHHBIX MPOLIECCOB; OCHOBHBIE TPEOOBAHMSI ITPABUI
Oe3omacHocTr Tipu  paboTe ¢ OOOpYIOBAaHWUEM pPa3IMYHBIX KJIAcCOB
CIIO)KHOCTM M OINACHOCTH; LIEM M 3a/a4d Hay4yHBIX MCCJIEIOBaHUU IO
HANpaBJICHUIO JESTEIbHOCTH, ©0a30Bble MPHUHIUIBI M METOIBl HUX
OpraHu3anuy; TpeOOBaHUS K IPEJICTABICHUIO OTYETHBIX MAaTepHasoB;
OCHOBHBIE METO/1bl 00paOOTKH 3KCIIEPUMEHTAJIBHBIX JaHHbIX.

V1 Vmemw: Vcnonb30BaTh HOBOE CIIOKHOE TEXHOJOIMUYECKOE (B TOM
ylycjie — HAHOTEXHOJIOTMYECKOE) 00O0pyJoBaHHE ISl  MOJy4YCHHS
NEpCHEKTUBHBIX MaTepuajoB (B TOM 4YHCIE€ — HaHOMAaTEpUaloB)
pa3nUYHOro (HYHKIMOHAIFHOTO HAa3HAYCHHS; MCIIOJIB30BaTh COBPEMEHHOE
COBpEMEHHble  (U3MYECKHe  MOJAEIM, a  TakkKe  pe3ysbTaThl
(byHIaMEHTABHBIX U MPHUKJIATHBIX UCCIEIOBAHUN I pa3pabOTKH HOBBIX
METOAMK aTTEeCTAllUU CTPYKTYPHI M CBOMCTB MEPCIEKTUBHBIX MaTepUaIOB
Pa3IMYHOrO (QYHKIIMOHAIBHOIO HA3HAYEHHUS.

Bl Bnademwv: HaBblkamMu pabOTBl CO CIOKHBIM HCCJIEI0BATEIbCKUM,
KOHTPOJIbHO-U3MEPUTENbHBIM U TEXHOJIOTHYECKUM 000pYJOBaHUEM (B TOM
quciie — HAHOTEXHOJIOTHYECKUM 000pY0BaHUE MUPOBOTO YPOBHS).

B2 Bnadems: HaBblKaMM pa3pabOTKU M BepU(UKAIMM HOBBIX METOAMK
aTTeCcTalluld  CTPYKTYphl M CBOMCTB  KOHCTPYKLHMOHHBIX  H
MHOT0(YHKIIMOHAJIbHBIX MAaTEPHAIIOB (B TOM YHCJIE — HAHOMATEPHAJIOB).

3. CrTpykTypa ¥ conep:kaHue QU CHUIINHbI

O0beM TUCIUIUIMHBI COCTAaBJIIET S 3adeTHBIX enuHuIl, Bcero 180 wacoB, W3 KOTOphIX 72 dHaca
COCTaBIIICT KOHTaKTHasi paboTa o0ydJaromerocs ¢ npernoaBareneM (72 yaca JeKiuu), /2 4aca COCTaBIsET
camocTosiTenbHas paboTa oOydaromerocs, 36 YacoB - MEPOINPUSATHS TMPOMEKYTOUHOW aTTECTAINH
(9Kx3ameHn).



Tabauua 2
CTpyKTypa ¥ CHHNIHHBI
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OO61re BONpocCHl. 30 15 - - - 15 15
Meroas! aHanu3a 30 15 - - - 15 15
MeTtponorus 1 XeMOMETpUKa 30 15 - - - 15 15
ABTOMAaTH3anys aHaJInu3a 24 12 12 12
AHaI13 KOHKPETHBIX 00BEKTOB 30 15 - - - 15 15
ATTecTanus nNo AUCHHUILINHE, JK3aMeH 36
Hroro 180 72 - - - 72 72

3.1. Conep:xkanue pa3aejioB IMCUUIIMHBI
Paznen 1. O01mme BONMpockl

[Ipeamer ananutuyeckod xumuu. Llenn U 0COOEHHOCTH AaHATUTHYECKOM XMUMHUU U aHAIUTUYECKOU
ciy>kObl. B3auMoCBSA3b aHATUTUYECKONH XMMHUU C APYTMMM HayKaMM, 3HayeHHe Juii obuiecTBa. OCHOBHBIE
STanbl pa3BUTHS. AHATUTHUECKUE 3aJaul: OOHApY)KEeHUE, UJIEHTU(UKALUS, ONIPE/IeTICHHE BEIIECTB.

Xumuueckue, ¢uU3MUeckue U OHOJOTMYECKHME METOJbl aHAJUTHUYECKOW XUMHUH. MeTossl
oOHapyXKeHMsI, HJIEeHTU(PUKALWU, pa3fAeleHUus] U KOHLEHTPUPOBAHMS, ONpPEIEICHUs; TUOpPUIHBIE W
KOMOWHUPOBaHHbIE METO/Ibl. MeTO bl IPSMbIE U KOCBEHHBIE.

OcCHOBHbBIE XapaKTEPUCTUKH METOJOB OIpENEIeHHs: YyBCTBUTEIBHOCTh, Mpelea OOHApyKEHHUS,
JUaIa3oH OIpEACIIAEMBbIX COAEPKAHUN, BOCIPOU3BOAUMOCTD, IIPABUIBLHOCTH, CEJIEKTUBHOCTb. Meron u
METOAMKA.

Bupl XMMU4ecKkoro aHanusa: U30TOMHBIN, 3JIEMEHTHBIH, CTPYKTYPHO-TPYNIOBOH ((hyHKIIMOHATBHBIH),
MOJIEKYJISIDHBIM, BelEeCTBEHHBIH, (a3oBbl. Makpo-, MHKpO-, yJIbTpaMHUKpoaHaiu3. JIoKanbHBIH,
HEepa3pyUIAONINH, TUCTAaHIIMOHHBIN, HEPEPHIBHBIN, BHETA00pAaTOPHBI (ITOJIEBOK).

Pa3nen 2. Metoanl aHaIn3a
2.1 Xumuuecxkue memoowt

2.1.1 Teopemuueckue ocHo8bl
Hcnonb3oBaHne 3aKOHOB TEPMOAMHAMUKM U KUHETUKH Ul ONKCAHUS U YIPABICHUE pPEAJbHBIMU
TOMOTE€HHBIMHU U T€TEPOT€HHBIMU CUCTEMaMHU.
KonuuecTBeHHbIE XapaKTEPUCTUKU PABHOBECUM: TEpMOJMHAMUYECKAass U  KOHIIEHTPALIMOHHBIE
KOHCTAHTBI, CTaHIAPTHBIA ¥ (OPMAIBbHBIA TOTEHIMANBI, CTEMeHb oO0pa3oBaHus (MOJbHAs JIOJIs)
KOMITOHEHTa. PacdeT akTHBHOCTEH U PaBHOBECHBIX KOHIIEHTPALU KOMIIOHEHTOB. bydepHbIe CHCTeMBI.




KuciaorHo-ocHoBHOe paBHOBecHe. Pa3BuTue TNPEACTABICHHN O KUCIOTaX ©  OCHOBAHUSX.
Hcnonb3oBaHne MpOTOJUTHYECKON TEOPUU ISl ONMCAHUS paBHOBECH. BiusiHMe CBOMCTB pacTBOPUTENEH;
ux knaccupukamnus. KOHCTaHTBI KUCIOTHOCTH U ocHOBHOCTU. DyHKIus ["ammera. BydepHbie pacTBOpEI.

KommuiekcooOpa3oBanue. Tunbl KOMIUIEKCHBIX COEAMHEHUH, HCHOJIb3YEMBIX B XUMHUYECKOM
ananuse. Ctynen4yaroe KoMIuiekcooopazoBanue. KoHCTaHTBI yCTOHUMBOCTH. MeTOIbI OTIpe I IeHUs] COCTaBa
KOMIUIEKCHBIX ~ COEIMHEHMM M  pacyera  KOHCTaHT  ycToM4uMBOCTHM.  KuHeTtmka — peakuuil
KoMIuIekcooOpa3oBanus. CTaOuiIbHbIE U JIAOMIbHBIE KOMIUIEKCHI. [IprMepsl HCToIb30BaHUs KOMIUIEKCOB.

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHOEe paBHOBecue. OOpatuMble H  HEOOpaTHMbIE pPEaKIMH.
VpaBuenue Hepucra. CwmemanHblii noTeHnuan. Mertoabsl u3MepeHuss MoTeHuuanoB. KoHcTaHTb
paBHOBECHS. Mexanusm OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakumil. Karanutuueckue,
ABTOKATAJIMTUYECKHUE, CONPSDKCHHBIE W WHIAYUHMPOBAHHBIE OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIUU.
[IpuMepsl aHaTUTUYECKOTO UCIIOIB30BAHHUS.

IIpoueccrl oca:kaeHusi-pacTBopeHusi. PaBHoBecHs B cucTeMe KHUIKOCTb -TBepaas ¢aza. KoncranTs
paBHOBECHsSI; PAaCTBOPUMOCTb. MexaHuU3M 00pa30BaHUS U CBOMCTBA KPHUCTAUIMYECKUX M aMOP(HBIX
ocagkoB. KoysongHple cuctemsl. 3arps3HEHUS U YCJIOBUS MOJyYEHUS YUCTHIX OCAIKOB.

Oprannyeckue peareHTbl B XMMH4YECKOM aHaiau3e. QOYHKIMOHAIbHO-aHATUTUYECKUE TPYIIIIHI.
BinusiHue CTpyKTypbl OPraHMYECKUX PEAreHTOB HA MX CBOMCTBA. Te€OpeTHYECKHUE OCHOBBI B3aMMOJACHCTBUS
OpPraHUYECKUX PEareHTOB C MOHAMHU METAJIOB.

2.1.2 I'pasumempuueckue memoosl

CymHocTb, 3HAaY€HHE, JOCTOMHCTBA M OTPAaHUYEHMS MPSAMBIX M KOCBEHHBIX TI'PaBUMETPUUYECKUX
MeTonoB. TpeOoBaHMs, TpeabsABIseMble K oOcaakaM. BakHeilne HEOpraHWYecKHe W OpraHUYecKue
ocaauTenu. AHATUTHYECKUE BECHI.

2.1.3 Tumpumempuueckue memoosl

CymHocts u kinaccudukanus. Buabl TtuTpoBanust (mpsimoe, oOpaTHoe, KocBeHHoe). KpuBsbie
TUTpOBaHUA. TOUKa PIKBUBAJICHTHOCTH, KOHEYHAs TOYKA TUTPOBAHUS.

KuciorHo-ocHOBHOe THTpPOBaHMe B BOJHBIX WM HEBOJAHBIX cpenax. IlepBuuHble cTaHAApTHBIE
pacTtBopsl. KpuBble TUTpOBaHUs Ui OTHO- © MHOTOOCHOBHBIX cHUCTeM. THIMKATOPBI.

OKuUCINTEIbHO-BOCCTAHOBUTE/IbHOe THUTpOBaHue. IlepBuuHble W BTOPUYHBIE CTaHJApTHBIE
pactBopel. Kpusblie TtuTtpoBanus. HMunukaropsl. IlpeaBapurenbHOe OKHCIEHHME M BOCCTAaHOBIIEHHE
ornpezensieMblx coequHeHni. KpaTkas xapakTepucTika pa3inyHbIX METO/I0B.

Komniiekcomerpuyeckoe turpoBanve. CymHocts. lMcmonb3oBanne aMHHONOIMKapOOHOBBIX
KHCIIOT B KOMIUIEKCOHOMETpUU. BakHelilne yHHBEpcajdbHble U CHEHU(PUUECKHE METATIOXPOMHBIE
MHAUKATOpHL. [IpakTHUeckoe ucnoabp30BaHuE.

OcanutenbHoe tuTtpoBanme. CymHocTh. KpuBble THUTpoBaHUS. MeToabl MHIMKAMM KOHEYHOM
TOYKH TUTPOBaHUA. HAMKATOPBHI.

2.1.4 Kunemuueckue memoobl
CymHocth MeTonoB.  [uddepeHnmanbHplii M WHTETPAIBHBIA  BapuaHThl. Kartanmutuueckuii u
HEKAaTAJIMTUYECKUA BapUaHTbl. MeTOabl ONpenesieHUsT KOHLEHTpPAallMM WHIWKATOPHBIX  BEILECTB.
UyBCTBUTEIBHOCTH, U30MPATETLHOCTH U TOUHOCTH, 00JIACTH MPUMEHEHHUSI.

2.1.5 Buoxumuueckue memoowvl
CymHocTs MeT010B. PEpPMEHTATUBHBIE MHANKATOPHBIE pEaKIMU. XUMHUECKas IPUPOJia U CTPYKTypa
depmentoB. MmmoOunuzoBanuble ¢GepMmeHThl. buocencopbl u  (epMeHTHBIE 3ekTpoAbl. CyIIHOCTD
UMMYHHBIX METO/I0B. MeTO/bl PerucTpaluy aHaJIUTHYECKOTO0 CHUTHajla B OMOXMMHMYECKMX U HMMYHHBIX
MeToJ1aX. YyBCTBUTENBHOCTh, U30UPATEIbHOCTh U TOUHOCTh MeT0/10B. O01acT MPUMEHEHUS.

2.1.6 Dnekmpoxumuueckue Memoowl
Teopernueckune ocHoBbl. Krnaccuduxamus merogoB. OCHOBHBIE MPOIECCHI, MPOTEKAIOIIME Ha
AJIEKTPOJIaX B JIEKTPOXUMHUUECKOU suerike. KuHeTnka sinekTpoxuMuueckux mpoieccoB. [lonsgpuzannonnas
KpuBasl.



Ilorennmomerpusi. PaBHOBECHBIE DIIEKTPOXMMHUYECKHME CUCTEMBI M HUX  XapaKTEPUCTHKHU.
HonomMeTrpust: BO3MOKHOCTM METOJAa W OIPaHUYEHHA. THIIBI HMOHCEIEKTUBHBIX DJEKTPOJOB U HX
xapaktepucTuku. Ilonessie TpaH3uctopsl. IloTeHIMOMETpHUYECKOE TUTPOBAHUE C HEMOJSIPU30BAHHBIMHU U
IOJIAPU30BaHHBIMHU JIEKTPOJAMHU.

Kynonomerpusi. Ilpsimas noTeHumocTtatuyeckas U TraJbBaHOCTAaTHUECKas  KYJOHOMETPHSL.
Kynonomerpudeckoe TUTPOBAaHUE, €MO0 BO3MOKHOCTH U IIPEUMYyLIECTBA.

BoabTamnepomerpusi. XapakTepUCTUKU BOJBTAMIIEPOTPAMM, HCIOJNb3YyEMbIE Ul HM3YYEHUS WU
ONIpEICNICHUs] OpPraHMYECKUX UM HEOPraHMYECKUX COCOUHEHMH. MeTponorudyeckue XapakTepUCTUKU
pa3NUYHBIX BapUaHTOB MOJSApOrpaguu, BO3MOXKHOCTHM W OrpaHUYEHHUs MeToJ0B. VHBepcHOHHas
BOJIbTAMIIEPOMETPHS. U €€ IPUMEHEHHE B aHainu3e. [IpsMble M KOCBEHHbBIE BOJIBTAMIIEPOMETPUYECKHE
METO/BI.

Konaykromerpus. [Ipsimas HU3K04acTOTHAsE KOHIYKTOMETPHs U KOHIYKTOMETPUYECKOE TUTPOBAHUE.
Hcnonp3oBanne KOHAYKTOMETPUYECKHX JaTYMKOB B XpoMaTorpaduu U APYrux METOAax aHaIHu3a.

2.2 Qu3zuueckue memoonl

BsaumopeiicTBue BemecTBa € 3IEKTPOMArHUTHBIM HM3IYYEHHEM, MOTOKAMHM YacTHI], MarHUTHBIM
IOJIEM.

2.2.1 Memoowvl amomHol onmuyueckol cnekmpoCcKOnuu

Teopernyeckue OCHOBbI. ATOMHBIC CIIEKTPbl OMHCCHH, TOIJIOMEHUS #  (PIyopecleHIInH.
Pe3onancnoe mnormomenue. CamonoriouieHue, HOHU3aUUsA. AHAIUTHUYECKUE JIMHUHU. 3aBUCUMOCTh
aHAJIMTUYECKOTO CUTHAJIA OT KOHLIEHTPALUH.

ATOMHO-’MHUCCHOHHAsI cneKTpockonusa. Bo3Oyxnenue npod B IIaMEeHU, B IYTOBOM M HCKPOBOM
paspspax. WHAOyKTHBHO cCBsi3aHHas Iuia3ma. Perucrpauust cnektpa. Waentuduxanus u omnpeneneHue
AJIEMEHTOB MO AMHUCCHOHHBIM crekTpaM. Du3ndeckrue U XUMHUYECKHe MoMexu. BHyTpeHHUH cTaHmapT.
[TogaBneHne MemarONIMX BIUSHUN MaTPUIIBI U COITYTCTBYIOIIUX 3JIEMEHTOB. [IpuMeps! ncnons30BaHusl.

ATOoMHO-20copOunoHHas ciekTpoMerpus. CymHocTh MeTona. Mctounuku uznyyenus. [lnamennas
aToMu3anMs.  XapaKTepUCTHUKM IJIaMEH W HUX BbIOOp. OleKTpoTepMuyeckas aToMu3anus. Turmsl
ANEKTPOTEPMUYECKUX aTOMHU3aTOPOB. CrocoObl MOATr0TOBKH MpoOkl. [Tomexu: xumMuueckue u Qpundeckue.
Koppekuust momex. UyBCTBUTENBHOCTD U M30UpaTenbHOCTh. [IprMeps! ncnonb30BaHus.

AToMHO-diyopecueHTHas1 cnekTpockonus. [Tpunmun metona. CrmocoObl BO30YXKACHHS aTOMOB
(Y® wuznyuenue, nasep). B3aumHoe BiMsiHHE 31€MEHTOB M YCTpaHEHHE 3THX BiMsSHHH. [IpakThueckoe
MIPUMEHEHUE.

2.2.2 Memooul penmeeH08CKOU U I1eKMPOHHOU CReKMPOCKONUU
Metoabl pentreHocnexkTpanabHoro anaausa (PCA). Knaccudukarus smuccuonasix MetofoB PCA.
3akoH Mo3nu. KauecTBeHHBIH M KONW4ecTBEHHBIN aHanu3. Marpuunble 3¢ ¢dekTsl. TUIBl peHTTeHOBCKUX
ciekTpoMeTpoB. CpaBHUTENbHAS XapaKTepUCTUKa METO/10B. [IpakTueckoe npumMeHeHue.
AGCOpOIMOHHBIN peHTTeHOCTIEKTpaIbHbIM aHau3. [IpuHIMI MeTOAa; MPUMEHEHHE.
PentrenoBckast (oToanekTpoHHas crekTpockomnusa. Ojke-3yeKTpoHHast cHekTpockomnus. OCHOBBI
MeToJ10B. [IpakTHyeckoe NpuMeEHEHHE.

2.2.3 Memoovl MONeKYI[apPHOL ONMU4eCcKOU CReKMpPOCKONUU

Teopernyeckue 0CHOBbI. MOJEKYJISIPHBIE CIEKTPhI MOTJIONIEHUS, UCTTyCKaHUsA. OCHOBHBIE 3aKOHBI
CBETOIOTJIONIEHUSI U HcmyckaHus. Paccesnue cBera. [lonmspu3zaius u ontudeckas akTUBHOCTh. CIOCOOBI
W3MEPEHHS aHAJTUTUYECKOTO CUTHAJIA.

Cnekrpodoromerpusi. CnocoOb1 ONpEACIICHUS KOHLIEHTpaluu BCIIECTB. Amnanus
MHOTOKOMIIOHEHTHBIX cuUCTeM. CHEeKTpOCKONusl OTpakeHHs. JIOCTOMHCTBA W OTpaHWYEHUS METOJIOB.
[IpakTHueckoe mpuMeHeHUeE.

JIroMuHecHeHTHbIe MeTOoAbl. Buapl moMuHecueHimu. OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOU
JIoMUHecHeHInY. KauecTBeHHBIN 1 KOJIWYCCTBCHHEIN aHaIn3.



HUK- u pamaHoBckas (KOMOMHAIMOHHOIO paccessHusi) cnekTpockonusi. KonebarenbHble U
BpamiaTesbHble CIEKTpbl. KauecTBEHHBIH W KOJIMYECTBEHHBIM aHamn3. OCOOEHHOCTH aHanmm3a mpod B
Pa3JIMIHOM arp€raTHOM COCTOSITHUU.

Hedenomerpuss u TtypOuauMmerpusi. dDoroakycruueckasi cnexkrpockonusi. Iloasipumerpus.
HpI/IHI_[I/IHLI METOAOB U obnacTu IMPUMCHCHUA.

2.2.4 Memoowi macc-cnekmpomempuu
CrocoObl Macc- CIEKTPOMETPUYECKOr0 aHallu3a, PEruCTpalus U UHTEepPIpeTalus Macc-CIEeKTPOB.
KauecTBeHHBII W KOJMMYECTBEHHBIM aHanmm3. MeTol M30TONHOrO pa30aBieHHs. XpPOMaTO-Macc-
CHEKTPOMETPHSL.

2.2.5 Pe3onancuvle cnekmpockonuueckue memoowl

MarautHo-nunosbHble  nepexojpl. CHuH-penieToyHass W CIMH-CIMHOBas penakcauus. SMP-
CIIEKTPOCKONMS; NMpUMeHeHue Uil uiaeHTudukanuu coeauHenuil. OIIP-cnektpockonus. Ilpumenenue B
aHanuse.

2.2.6 HAoepno-gusuueckue u paouoxumuiecxkue memoobvl

OnemeHTapHble YacThlibl. OCHOBHBIE BU/Ibl PAINOAKTUBHOIO Pacnaia U SAEPHBIX U3TyUCHHI.

AKTHBAUMOHHBIA aHaMuM3. HeNTpOHHO-aKTMBALMOHHBIA aHauu3. AKTHBALMA 3apsDKEHHBIMU
YaCTULIAMU. 'amma-akTHBanMOHHBIA aHaNIM3. MeTrposiornyeckue xapakrtepuctuku. IIpakrthueckoe
IIPUMEHEHHUE.

Paguoxmmmuueckne MeToabl: METOAbl PAAHOAKTUBHBIX HHAMKATOPOB M H30TOMHOIO pa30aBieHMS.
OO1w1ast xapakTepUCTHKa U IPUMEHEHHE.

2.2.7 Memoovl 10KanbH020 AHAIU3A U AHAIU3A NOBEPXHOCIU
Knaccudpukanuus; ¢usnueckue ocHoBbl. JlocTtomHcTBa M oOmactu npumeHeHus. OcoOEHHOCTH
npo6oor6opa u npobdonoaroToBku. [IpuMeps! HCIIOIB30BaHMSL.

2.3 Buonozuueckue memoowt
CymHOCTh METOJIOB, UX MpEeUMYIIecTBa M OrpaHuueHus. VHIMKaTOpHbIE OpPraHU3MBbl, UX THUIIBI.
AHanmuTHYeCKUl CUTHaI M crnocoObl ero peructpamuu. OmnpeneneHue (GU3HOIOIMYECKH HEAKTHBHBIX
COEUHEHUN  (XMMHUKO-OMOJOrMYeckne MeTofbl). MeTponornueckue — xapaktepuctuku. OOnactu
IIPUMEHEHMSL.
2.4 Xpomamozpagpuueckue memoont

2.4.1 Teopemuueckue 0cHOBbL
OcHoBHbIE TMOHATHA. TeopHs paBHOBECHOH Xpomatorpaduu. YpaBHeHue Ban-/leemtepa. OOmme
MOAXOABl K ONTUMM3AIMU  TpoIecca XpoMarorpapuyeckoro pasjaeneHus BemecTB.  CrocoObl
OCYILIECTBICHHUsSI Xpomarorpaduueckoro mporecca. OcoOEHHOCTH KanmMUIAPHBIX KOJOHOK. CrocoOsl
anmronpoBaHus BemecTB. Jletexkropsl. Knaccudukarus xpoMmarorpaguaeckux METOIOB.

2.4.2 I'azosas xpomamoepadghus

I'azo-ancopOumonnas (raso-reBepaogasHasi) xpomarorpapus. CymHocTe Meroaa. M3orepmel
aacopOuuu. TpeboBaHus K razam-HoOcUTeNsIM M ajncopOeHTam. [Ipumepbl MCHOIB3yeMbIX aJcOpOEHTOB.
XUMHUYECKOe U aJCOPOIMOHHOE MOJU(PHUIIMPOBAHUE TTOBEPXHOCTH ajficopOeHTa. BiusHue TemmepaTypsl Ha
yaepkuBaHue U paszzaeneHue. ['azo-ajcopOunoHHas xpoMarorpadusi ¢ MPOrpaMMHUPOBAHHBIM IMOABEMOM
temnepatypsl. Jlerekropsl. [Ipumepsl npumenenus. Peakiimonnas razoBasi XpomMarorpadgus.

Bricoko3pdexTuBHAs KanWJLIApHas razosas xpomarorpagus. CynHocts Metona. IIpumenenune
JUI UACHTH(UKAIIMN BEIECTB, /Ul aHAJIN3a CIIOKHBIX CMecei, 00bEKTOB OKpY KaroIlel Cpebl.

I'azo-skuakocrtasi xpomarorpapus. [Ipuniun meroma. OOBeKTHl HccaenoBaHus. TpeOoBaHUS K
HOCHUTEJISIM U HETIO/IBWKHBIM KUAKUM (azam. BrusHue mpupoasl KUIKOH (as3bl U pazaessieMbIX BELECTB
Ha 3 (PEKTUBHOCTD pa3ICICHUSI.



2.4.3 JKuoxocmuas xpomamoepagus

BroicokorpdexTuBHass kuakocTHas xpomartorpadus. CymHocTh MeToma. TpeboBaHus K
azicopOeHTaM U MOJABMKHOU (paze. BiusHue MpUpOabl M cOCTaBa MIOCHTA Ha () ()EKTUBHOCTD pa3/ieNeHHs.
Pa3HoBuIHOCTH MeTOAa B 3aBUCHUMOCTH OT MOJISIPHOCTH HEMOJBMXKHOW (pa3pl: HOpManbHO-(a30BbIM U
oOpamieHHO-(Da30BbIl BapuaHThl. BeiOop ycnmoBuit paznmencuwus. [lerextopwl. [Ipumenenue st aHammza
CJIO’KHBIX CMECEH.

HonooOmennass xpomarorpagusi. Heopranmueckue u OpraHuyecKHe HOHOOOMEHHHKH W HX
cBoiictBa. KomrmuiekcooOpasytonme HOHOOOMEHHHKH. KuHETHKa U CeNeKTHBHOCTh HOHHOTO OOMEHa.
BnusiHue npupo/pl U cocTaBa AIIIOEHTA Ha CEJIEKTUBHOCTD pa3/ieleHusl BelecTB. [puMepsl nprMeHeHusl.

Honnas xpomarorpagusi. OcobeHHOCTH MeToaa. JIByXKOJIOHOUHBINH M OJTHOKOJOHOYHBIM BapHAHTHI
metona. Copbentsl. JlerexTopsl. [IpruMepsl npuMeHeHusI.

Hon-napuas xpomartorpadus. [Ipuamun meroma. Pons HenmoaBmwkHOH (a3sl 1 BBOAUMOTO B AIFOCHT
npoTtuBonoHa. O0IacTH MPUMEHEHHUS.

JKCKJ/JI3UOHHAsT  xpomatorpadusi. OcoOeHHOCTH  MeXaHHM3Ma  YACPKUBAHUS  MOJEKYIL
XapakTepuCTUKH COpOEHTOB M MOABIKHBIX (pa3. Bo3moxHocTH M mnpumepsl npumeHeHus. ['enb-
xpomatorpadus. O6iacTu IpUMEHEHUSI.

Addunnas xpomartorpapusi. Crenuduka MeToAa, TNPUMEHIEMBbIE aJCOPOCHTHL. Y CIOBHUS
MpoBeIeHUs Ipoliecca pazaenerus. O0IacTy NPUMEHEHHUSL.

Toukocoiinasa xpomarorpapusi. CyluHocTb MeTO/1a U 00JIaCTH TPUMEHEHUS.

2.5 Ceepxkputuueckasi (gpurouanas) xpomarorpadus. CynHOCTh, 0COOCHHOCTH, IPUMEHEHHE.

2.6 /lpyzue memoowt pazoenenus u KOHYEHMPUPOBAHUA

[Ipoueccel u peakuuu, JeXalue B OCHOBE METOJIOB. TepMOAMHAMUYECKHME W KUHETHUYECKUE
XapaKTepUCTHKHU pa3fiesieHusi U KoHuUeHTpupoBaHus. Knaccupukanus metonos. Coueranue pasjesieHus U
KOHIIEHTPUPOBAHUS C METOAaMu orpesenenus. [IpuHuumnel BbiOopa Meroa.

CopOunonnsie MeToabl. Knaccudukanus no MexaHu3sMy B3aUMOJICHCTBUS BEILIECTBA C COPOEHTOM,
Croco0y OCYIIECTBIEHHs Mpolecca, FTeOMETPUYECKUM IpU3HAKaM HENOABMXHOU (a3pl. KomnuecTBeHHOE
OMHCaHue COPOITMOHHBIX MporieccoB. COpOCHTHI.

JIkcrpakumusa. CymHocTh MeTona. 3akoH  pacnpeneneHus. (OCHOBHBIE — KOJIMUYECTBEHHBIE
xapakTepucTuku. Knaccudukanus sKCTpaKIMOHHBIX IMPOILIECCOB MO THUIY HCIOJIb3yeMOro 3KCTpareHTa,
TUIYy 00pa3yIOIIUXCS COEIMHEHUH, TEXHUKE OCyIIecTBIeHUs. OCHOBHbIE TUIIBI COEAMHEHUH, HCTIOTIb3yEeMBbIX
B AKcTpakiuu. Kiacchel akcTpareHTos.

OcaxxieHue 1 cooCcaxaACHHE.

OnexTpoxumuueckue Meronbl. Kiaccupukanus. DneKTpoBbIIeNIEHUE, IIEMEHTalUs, 31eKTpodopes,
nuzortaxogopes.

Paznen 3. MeTpoJiorusi 1 XeMOMETPHKA

3.1 Memponozuueckue 0CHO6bL XUMUUECKO20 AHANU3A

Ananutnueckuil curtan. PesynpraT aHanusa Kak ciiydaiiHas BenuuuHa. [lorpemrHoctu, crocoObl ux
KJ1acCU(UMKALMU, OCHOBHBIE HICTOUHUKH TTOTPEIIHOCTEH.

CucremaTHueckre MOTPEIIHOCTH B XUMHUYECKOM aHaiu3e. [IpaBMIIBHOCTH M CIOCOOBI MPOBEPKU
paBWIbHOCTH. KOHTPOIBbHBIN ONBIT. 3aKOHBI CIIOKEHUS MOTpeIHOoCTe. PensituBuzanus, Pannomuzanus.

CrnyuyaiiHble MOTPEUIHOCTH B XMMHUYECKOM aHaiu3e. ['eHepaiibHas M BBIOOpOUYHAs COBOKYIHOCTHU
pE3yJIbTaTOB XMMHMUYECKOIO aHalIM3a. 3aKOH HOPMAJIBHOIO PACIpPEAEIEHUS PE3YJIbTaTOB aHalIW3a, €ro
npoBepka. Pactipenenenue [lyaccona. CtaTuctuka Manbix BeIOOpok. BocnpousBoaumocts. CTaTucTuueckue
KPUTEPUH: MaTeMaTH4YecKoe OKUAaHWEe (TeHEepalbHOE CpelHee) M TeHepalbHas TUCIEPCHS CIy4aiHOM
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BEJIMYMHBI, BBIOOPOYHOE CpeHee, BBHIOOPOYHAs IUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHUE, JOBEpUTENIbHAsS
BEpPOSITHOCTh W JIOBEPUTENIbHBIN HHTepBal. CpaBHEHUE NBYX (KpuTepuil duiepa) U HECKOJIbKUX (KPUTEPUH
baptiepa, Koxpena) mucnepcuii. CpaBHeHue nByX (kputrepuil CTbIOAEHTAa) M HECKOJIBKMX (KpUTEpH
Ouiiepa) CpeIHUX PE3ybTaTOB XUMUYECKOTO aHATN3A.

YysctButenbHOCTh. Koadduuuent uyBcrButensHocTH. llpenen oOHapyXKeHHs, HWKHAS TpaHHIA
OTIpEe/ICNIIEMBIX COACPKAHUM, MX CTaTUCTHUYECKas oleHKa. [lorpemHocTy OTHenbHBIX CTaaud aHaiau3a u
KOHEYHOro pesyibprarta. IlpuMeHeHne IuCnepCHOHHOIO aHajau3a JUlsl OLEHKHM IOrPELIHOCTEH OTIENbHBIX
CTaiui W omnepauuii XUMHYECKOro aHanuza. lIpoBepka 3HAYMMOCTH BBIOOPOUHOro Ko3(dueHTa
Koppesinuu.  Mcnonp30BaHHWE KOPPENSLIMOHHOIO —aHajlIM3a JUlsl IPOBEPKM HE3aBHCHUMOCTH  JIBYX
aHAJIUTUYECKUX METOJIUK.

[IpumeHeHHe pErpecCMOHHOrO aHajau3a JJii IOCTPOEHMSI TPaJlyHMpOBOYHBIX 3aBHCHUMOCTEH.
Haxoxpaenue conxepkaHus BelIeCTBA IO TIPaJydpPOBOYHONM 3aBUCUMOCTH, CTAaTUCTUYECKas OILIEHKa
pe3ynpraTta. MaTemaTuueckoe IIJJaHUPOBAaHUE U ONTHMHU3ALMS AHAIUTUYECKOTO HKCIEPUMEHTa C
HCIOJIb30BAaHUEM JIUCIIEPCUOHHOTO W MHOTOMEPHOIO pPerpeccCMoHHOro ananuza. CTaHaapTHble 0Opaslibl.
ATTecTanys U CTaHIAPTU3AIMS METOUK. AKKPEIUTAIUS aHATUTHIECKUX J1a00paTOpHiA.

3.2 Komnblomephoie memoosl 6 HAIUMUYECKOU XUMUU
[Iytn ucnonws3oBanuss OBM B aHanuUTH4YeCKONM XUMUU. MHOrOMepHbIE JAaHHbBIE B XUMUYECKOM
aHaymmse. llepBuuHas oOpaboTka maHHBIX. KoppenupoBaHHBIE NaHHBIC; MOHATHE 00 aHAJIM3E TJIABHBIX
KOMITOHEHTOB ((pakTopHOM aHanmuse). MHoromepHble perpeccus M rpaayupoBka. [loHsTHe o MeTomax
KJIacCU(UKAMA W pacro3HaBaHUs oO0pa3oB, KIACTEpPHOM aHanmu3e. llocTpoeHHWe W HCIOh30BAHHE
HEIMHEWHBIX TpaJyHpOBOUYHBIX 3aBUCHUMOCTed. @Dyphe-npeoOpazoBaHUe, €ro HUCHOJIb30BaHUE IS
(GUIBTPAIUY IIIYMOB U CHUYKCHHS ITPEICTIOB OOHAPYKEHUS. PacueTsl XUMUYECKHX PABHOBECHIA.

Pa3znen 4. ABToMaTH3aIUA AaHAJIN3A

ABToMaTH3alMs J1abOpPaTOPHOTO aHalIM3a M MPOU3BOJCTBEHHOIO KOHTPOJSI;, MNEPUOIUYECKOTO,
JUCKPETHOTO aHajiu3a M HENPEpPhIBHOTO aHalIM3a B MOTOKE. ABTOMAaTU3MPOBAaHHbIE MPUOOPHI, CUCTEMBI U
KOMILJIEKCBI, aBTOMAThI-aHAJIN3AaTOPhl JJs Ja0OpaTOPHOTO U TMPOU3BOACTBEHHOTO aHajau3a, pPOOOTHI.
[Ipumepbl  COBpEMEHHBIX BBICOKOA((EKTUBHBIX AHAIUTUYECKUX MpHOOpoB-aBTOMaToB. [IpoTouHO-
WHKEKLMOHHBIN aHaJIN3.

Pa3nen 5. AHAJIN3 KOHKPETHBIX 00bEKTOB

5.1 Ananumuueckuit yuka u cmaouu aHaiu3a
Bribop Meroma m cxembl aHanu3a, oTOOp MPOOBI, MOATOTOBKA MPOOKI (pa3iokeHHe, pasjelieHue,
KOHIIEHTPUPOBAHUE U APYTUE OMEpalni), TOTyuYeHUEe aHATUTHUECKON (HOpMBI, M3MEpEHNE aHATUTUYIECKOTO
cuUTHaJIa, 00paboTKa Pe3yJIbTaTOB U3MEPEHUH.

5.2 IlIpoboomoop u npobonoozomoska
[IpencraButenbHOCTh TPoOBL. OTOOP MPOO TOMOTEHHOTO W TEeTEPOTreHHOI0 COCTaBa; CPEIHHUX MPOO
TBEPIIBIX, KHUIKAX W Tra3000pa3HBIX BEMIECTB; TOKCHYHBIX M PAIHOAKTHBHBIX Mpo0. OCHOBHEIE OIEpanuu
nepeBojia MpoOsl B (opMy, YIOOHYIO AJIs aHAIHU3a.

5.3 Ocnoenvie 00veKkmul
I'eosioruyeckmne 00beKThbl. AHAIN3 CHIIMKATOB, KAPOOHATOB, JKEJIE3HBIX U MOJUMETAJUTMYECKUX PY/I.
MeTta/uibl, CIJIABbI U NPOAYKTHI METAJIYPrUH4eCKOH NMPOMBILNLUIEHHOCTH (AHAJM3 YEPHBIX, LIBETHBIX,
penKux, 6J1aropoAHBIX METAIOB U UX CIJIaBOB). MaTepuaJibl AaTOMHOM MPOMBIILJIEHHOCTH (OTIpeieTIeHNE
TOpUs, YypaHa, IUIyTOHUSA, TPAHCIUIYTOHMEBBIX 3JJIEMEHTOB U OCKOJIKOB JeieHusi. Heopranudeckme
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coeUHEeHUsl. AHANM3 MHHEPAIBHBIX YIOOpEHUHN, HEOPraHMYEeCKHX BEHIECTB BBICOKOW YHUCTOTHI.
Oprannyeckue BemecTBa (IPUPOIHbIE U CHHTETHUUYECKUE, SJIEMEHTOOPTaHUYECKUE, MTOJIUMEPHI, TPOTYKTHI
HedTenepepaboTKU, OCTKHU, )KUPBI, YTIEBObI; MIECTUIIUAB). DIIEMEHTHBINA aHAIN3 OPTaHUYECKUX BEIIECTB.
Xumuyeckue u (uznueckue MeToAbl (YHKIMOHAIBLHOTO aHanu3a. MOJeKyIsIpHbIA —aHallu3
OpPraHUYECKUX 00BEKTOB. AHAIN3 BRICOKOMOJICKYJISIPHBIX BEIIECTB, OPraHUYECKUX MATCPUATIOB.
Buosoruvyeckne u MeaMuUMHCKHE 00beKThI. CaHUTAPHO-TUTHEHUYECKUI KOHTPOib. KnuHuueckuit
ananu3. [Iumesbie npoayKThI. OnpeeneHne OCHOBHBIX KOMIIOHEHTOB M MPUMECEH.
O0beKTbl OKpyxkaOIIe cpeabl. OCHOBHBIE MCTOYHUKHU 3arpsi3HEHUN W OCHOBHBIE 3arps3HUTEIIN;
MeToJIbl UX omnpeaeneHus. Onpenenenue cymmapubix nokasareneit (XIIK, BIIK u np.). Tect-meTosl.
CnenmnanbHble 00beKTbI: TOKCUYHBIE U PaJUOAKTUBHBIC, B3PbIBUATHIE U JIETKOBOCIUIAMEHSIOIIHECS
BEIIIECTBA, T'a3bl, KOCMUYECKUE U apXEOJIOTHUECKUE OOBEKTHI.

4. OoOpa3oBaTe/ibHbIe TEXHOJIOTHHU

JInst TOCTHOKCHUS TIAHUPYEMBIX PE3YJIbTATOB OOYUYCHHUS, B JUCIUILIMHE MCIOIb3YIOTCS Pa3IHMyYHbIC
00pa3oBaTeNbHbIC TEXHOIOTHH:
MH()OPMAMOHHO-PA3BUBAIONIUE TEXHOJOTHU (CAaMOCTOSATEIPHOE W3YUCHHE JIUTEPATyphl, NPUMCHCHHE
HOBBIX I/IHCI)OpMaIII/IOHHI)IX TEXHOJIOT U JIs1 CaMOCTOATCIIBHOTO  ITOIIOJIHCHUA 3HaHI/II71, BKJIrO4asd
HCI0JIb30BAaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB UH(OpMALIUN);
JeATSILHOCTHBIC MPAKTHKO-OPUECHTHPOBAHHBIC TEXHOJOTHH (aHAIN3, CPaBHEHHE METOIOB IPOBEICHHS
XMUMHYECKHX M (U3UKO-XUMHUYCCKHX HCCICIOBaHHM, BBHIOOpP METOda, B 3aBHCHMOCTH OT OOBEKTa
UCCIICIOBAHMSI B KOHKPETHOW CUTYAIIMH M €r0 MPAKTHYECKas peain3aius);
pa3BHBAIOIIME MPOOJEMHO-OPUCHTUPOBAHHBIC ~TEXHOJOTWH  (yd4eOHBIC JHCKYCCHH, KOJUICKTHBHAsS
MBICJIIMTCIIbHAA ACATCIIBHOCTD, PCIICHUEC 3a/1a4 MIOBEIIIICHHON CJIO)KHOCTI/I).

HGKHI/II/I YUTAKOTCAd C HCIOJbB30BAHUECM COBPEMCHHBIX MYHBTHMCI[HPJIHBIX BO3MOXKHOCTEH WU
MPOEKIIMOHHOTO 000PY/I0BaHHSI.

5. MopMbl OPraHU3alMy U KOHTPOJISI CAMOCTOAITEIbHON PadoThl 00y4aroIuXCs

[lenpto camMOCTOSTENFHOM pabOTHl SBISAETCS OBIAJCHHE HaBBIKAMU PabOTBI C JuUTEeparypoi (B
YUTAIBFHOM 3aJie OMOIMOTEKH, C JOCTYIOM K pecypcaM MHTepHeT), Oosiee yriryOlieHHOe U3y4eHHE OTEIbHBIX
pa3lienloB  JMCHMIUIMHBI TIPH  TMOJATOTOBKE K HamuMcaHuio pedepara, TMOATOTOBKE K OK3aMEHY.
CamocrosiTenpHass paboTa MOJKPEIUIieTcs Y4eOHO-METOAMYECKUM U MH(POPMAIIMOHHBIM OOECTICUCHHEM,
BKJTFOYAIOIUM YY€OHUKH, Y4€OHO-METOANYECKUE TTOCOO S, KOHCTIEKTHI JIEKIIHH.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B (hopMe orpoca.

WToroBbIil KOHTPOJIb TPOBOJIUTCA B BUJIE K3aMEHA.

KOHTpOJ'IBHBIC BOIIPOCHI K 3K3aMCHY:

1. Uenu u 3agaun aHanuTUYECKOW XuMuu. OCHOBHBIC ATambl Pa3BUTHS AHATUTHUYECKON XMMHHU.

AHanmuTHyeckas ciyx0a. B3auMOCBsI3b aHATUTUYECKOW XUMHUU C JAPYTHMH HayKaMu, 3HAYCHUE

JUTSL O0IIlECTBA.

Knaccudukanmst meTo10B aHanu3a. MeTo bl IpsiMble 1 KOCBEHHBIEC.

3. OCHOBHBIC XapaKTCPUCTUKH METOIOB OIpeaesicHus: (1yBCTBUTEIBHOCTD, TPEae OOHApYKEHUS,
JIMaIra3oH OIMpPEaeIIeMbIX COJEP)KaHHA, BOCIPOM3BOIUMOCTD, MPAaBUIBHOCTD, CEJIEKTHBHOCTB).
MeTtoa 1 METOIUKA.

N
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Buabsl  XMMHUYECKOrO  aHanu3a:  M30TONHBIM,  JJIEMEHTHBIM,  CTPYKTYPHO-IPYIIIOBOU
(byHKIMOHATBHBIN),  MOJICKYJISAPHBIN,  BEIICCTBEHHBIH,  ¢a3oBbld.  Makpo-,  MHKpO-,
yJIbTpaMHUKpOaHanu3. JIOKanpHBIM, HepaspyllarOlUui, AWCTAHLMOHHBINA,  HEIPEPHIBHBIN,
BHEJIA00paTOPHBIN (ITOJICBOH).

Hcnonb30BaHne 3aKOHOB TEPMOJMHAMUKY U KUHETHKHA B AHAIMTUYECKOW XMMHUHM U1 ONTMCAHUS U
yIpaBJI€HUE PeAIbHBIMU TOMOT€HHBIMU M T€T€POT€HHBIMU CUCTEMAaMHU.

KosimuecTBeHHBIE XApAKTEPUCTUKM PABHOBECUN: TEPMOAMHAMMUYECKAS] W KOHUEHTPALMOHHbBIC
KOHCTaHTBI, CTAaHJAPTHBIM U (opMaibHBIA MOTEHIMANbI, CTENEHb 00pa3oBaHus (MOJIbHASA JOJIs)
KOMIIOHEHTa. Pacyer akTMBHOCTEH M pPaBHOBECHBIX KOHIIEHTpAIMii KOMIIOHEHTOB. bydepHbie
CUCTEMBI.

KucnotHo-ocHOBHOE paBHOBecue. Pa3BuTue mpencTraBieHUd O KUCIOTaX W OCHOBAaHMSX.
Hcnonp3oBaHue MNPOTOIUTUYECKONM TEOPUM HJisi ONMCAHUS paBHOBeCUU. BrusiHue CBOMCTB
pactBopuTeneii; ux knaccudukanys. KoHCTaHTBI KUCTOTHOCTH B ocHOBHOCTH. DyHKIMs ["ammera.
Bydepnsie pacTBOpBI.

KommiekcoobpazoBanue. THIBI KOMIUIEKCHBIX COCAMHEHUM, HCIOJIB3YEMbIX B XUMHUYECKOM
aHanuze. CryneHyatoe KowmIuiekcooOpa3oBanue. KoHCTaHTBI — ycToMuMBOCTH.  MeTosl
ONPEACIICHUSI COCTaBa KOMIUIEKCHBIX COCIMHEHUI M pacueTra KOHCTAaHT ycTonuuBocTH. KuHetnka
peakuuii  KomIuiekcooOpa3oBaHusi. CrtabunpHble U JIaOWiIbHBIE KOMIUIEKCHL.  [Ipumepnl
HCIOJIb30BAHMS KOMILIEKCOB.

OKuCINTENbHO-BOCCTAHOBUTEIbHOE paBHOBecue. OOpaTtumble U HeoOpaTHUMbIe PEaKIUH.
VpaBuenue Hepucra. Cmemanssiii moteHuuan. MeTonbl u3mMepeHus: moTeHiuanoB. KoHcTaHThI
paBHOBecHs. MeXaHM3M  OKHUCIMTEIbHO-BOCCTAHOBHUTENIbHBIX  peakuui. Karamutuueckue,
ABTOKATaJUTUYECKUE, COMNPSIKEHHbIE W WHAYLUPOBAHHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Ipumepsl aHAIUTUYECKOTO UCIOJIB30BaHMUS.

[Tpomeccel  ocaxaeHUS-pacTBOpPeHHS. PaBHOBeCHMS B CHCTEME JKHIKOCTh -TBepnaas dasa.
KoHcTaHThl paBHOBECHS; paCTBOPUMOCTh. MexaHu3M 00pa3oBaHMs U CBOMCTBA KPUCTAIIMYECKUX
u amop(ubIX ocankoB. KosouaHbeie cHUCTEMBbI. 3arps3HEHUS W YCJIOBHUSL TIOJYYEHUS] YUCTHIX
OCaJKOB.

Oprannueckue peareHTbl B XHUMHUYECKOM aHaiu3e. DOyHKIMOHATbHO-aHATUTUYECKUE TPYIIIHL.
BnusHue CTpyKTypbl OpraHMYECKHMX pPEareHTOB Ha HUX CBOMCTBA. 1€OpETHUYECKHUE OCHOBBI
B3aUMO/ICVCTBUSI OPTaHUYECKUX PEAreHTOB C MOHAMH METAJIOB.

CymHocTh, 3HaY€HUE, JOCTOMHCTBA M OTPAHUYEHUS MPSAMBIX U KOCBEHHBIX I'PaBUMETPUUYECKHUX
MeTonoB. TpeOoBaHus, TpenbsABIAEMble K OcaakaM. BaxkHeimme HeopraHudyeckue u
OpraHUYEeCKUE OCAJAUTENIN. AHATUTUUECKUE BECHI.

Tutpumerpuueckue Meroasl. CymHOCT, H  Kiaccudukanus. Bumgel TuTpoBanus (mpsiMoe,
oOpatHoe, KkocBeHHOe). KpuBbie THTpoBaHMs. Touka JKBHUBAJEHTHOCTH, KOHEYHAas TOYKa
TUTPOBAHUA.

KucnotHo-ocHOBHOE THUTpOBaHHME B BOJHBIX M HEBOJAHBIX cpenax. llepBuuHble cTaHAApTHBIE
pactBopbl. KpuBbIE TUTPOBAHUS JJIsI OJTHO- U MHOTOOCHOBHBIX cUCTeM. NHIMKATOPHI.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHOE TUTpOBaHUE. [lepBUYHBIE W BTOPUYHBIC CTaHAAPTHbHIE
pactBopbl. KpuBbie TuTpoBanusi. Uuaukaropsl. [IpenBaputenbHOE OKUCIEHUE U BOCCTAHOBJICHUE
onpenensieMbIx coeaAnHeHu. KpaTkast xapakTepucTUKa pa3InyHbIX METO/IOB.
Kommiekcomerpuueckoe TuTpoBanue. CymHOcTh. Mcmonp3oBaHne aMHUHOMOJIUKAPOOHOBBIX
KHCIIOT B  KOMIUIEKCOHOMETpUH.  BakHeillime  yHHBepcaJdbHbIE U  CHEupUIecKue
METAUTOXPOMHBIE HHAUKATOPHI. [IpakTyeckoe ucnosib30BaHue.

OcagutenbHoe TuTpoBaHue. CymHocTb. KpuBble TuTpoBaHus. MeToabl MHAMKAIMKM KOHEYHOU
TOYKHM TUTpOBaHUs. THIuKaTOPBI.

TeopeTnueckre OCHOBBI JJIEKTPOXMMHUYECKUX METOJOB aHanmu3a. Kiaccudukaius MeTOJOB.
OCHOBHBIE TPOLIECCHI, MPOTEKAIOIIME HA BJIEKTPOJIaX B DJICKTPOXUMHUYECKOU sueiike. Kunetmka
AJIEKTPOXUMHUUYECKUX ITponeccoB. [lonspusannonnas Kpusas.

[Torenumomerpusi. PaBHOBECHBIE SIEKTPOXMMHYECKHME CUCTEMBI M HX XapPaKTEPUCTHKH.
HNonomeTpusi: BO3MOKHOCTH METOAA U OrpaHUYEHHUs. THUIbI MOHCEIIEKTUBHBIX 3JIEKTPOAOB U UX
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

xapakTepucTuku.  IloTeHunomeTpuyeckoe  TUTPOBaHME  C  HEMNOJSPU30BAHHBIMM U
MOJIAPU30BAaHHBIMU JIEKTPOJAMH.
Kynonomerpus. IlpsMas mnoTeHUMOCTaTHYECKass U TajlbBAaHOCTATHYECKass KYyJIOHOMETPHS.
Kynonomerpudeckoe TUTPOBAaHUE, €MO0 BO3MOKHOCTH U IIPEUMYyLIECTBA.
Boapramnepomerpus. XapakTEpUCTUKU BOJIbTAaMIIEPOrpaMM, HMCIOJIB3YyEMBIE Ul U3Y4YEHUS U
OIIpeEIICHUSI OPraHUYECKNUX U HEOPTaHUYECKUX COCIMHEHNN. MeTposIornyeckue XxapakTepuCTUKH
Pa3UYHBIX BapHAHTOB MOJISIpOrpaduu, BO3MOXKHOCTH W OrpaHUYEHUs MeToq0B. VIHBepcuOHHas
BOJIbTAMIIEPOMETPUSL M €€  INpuMeHeHue B a”auuse. [IpsamMble U KOCBEHHBIE
BOJIbTAMIIEPOMETPUYECKUE METOIBI.
Kongykromerpusa. IlpsAmas HH3KOYacTOTHas KOHAYKTOMETPUS M KOHAYKTOMETPHUYECKOE
TUTpOBaHuE. VICronb30BaHWE KOHIYKTOMETPHUYECKHUX MAaTYMKOB B Xpomarorpapuu U Apyrux
METOJIaX aHaJIU3a.
Teopernueckne OCHOBBI METOJIOB ATOMHOM ONTHYECKON CIIEKTPOCKONMHMHU. ATOMHBIE CIEKTPBI
SMHCCUM, MOIJOoUIeHus U QuiyopecueHuMu. PesonancHoe mnornomenue. CaMoIoriolieHue,
MOHM3AMS. AHATUTUYECKHUE TUHUU. 3aBUCUMOCTh aHAJIMTUYECKOIO CUTHAJIA OT KOHIIEHTPaLUK.
ATOMHO-?MHMCCHOHHAs cHieKTpockonus. Bo30OyxaeHne npod B MmjaaMeHu, B AyTOBOM U UCKPOBOM
paspsanax. MHIYKTHBHO cCBsi3aHHas Iula3ma. Peructpamust crektpa. Mnentuduxanus u
OIIPEACIICHUE DJIEMEHTOB II0 ASMHCCHOHHBIM crHekTpaM. Pu3HyecKue M XUMHYECKHE IIOMEXHU.
Buyrpennuii cranpapr. IlomaBieHne MemaromMX BIMSHUM MAaTpULbl KU COIYTCTBYIOIIHX
2J1eMEHTOB. [IpuMepsl HCOIB30BaHuS.
AToMHO-abcopOnmoHHast  criektpoMeTpus.  CymHOCTh  Merona. VICTOYHMKH — U3JTydeHUs.
[Inamennass aroMu3auus.  XapaKTepUCTUKH IIJJaMEH M MX BBIOOp. DJIEKTpOTepMHUECKas
aToMu3auust. TUIIBI AIEKTPOTEPMUYECKUX aTOMU3ATOPOB. CrI0coObI MOAroTOBKH NpoObl. [lomexu:
xumuyeckne U ¢usznyeckue. Koppekuus nomex. YyBCTBUTENBHOCTh U H30MPATENBbHOCTb.
[IpuMeps! HCIOIB30BaHUS.
AToMHO-(yopecueHTHas cnektpockonus. IIpunuun merona. CrocoObl BO30YXIEHHS aTOMOB
(YO wuznyuenue, naszep). B3auMHOe BIMSHHE 3JJIEMEHTOB M YCTPAHEHHME DTHX BIIMSHHI.
[IpakTnueckoe NpUMEHEHNE.
Metoas! pentrenocnektpainbHoro ananusa (PCA). Knaccudukanus smuccronnbsix MmeroioB PCA.
3akoH Mo3mu. KadecTBeHHBIE M KOJIMYECTBEHHBIH aHanu3. Marpuysable >QQexTsl. Tumbl
PEHTTEHOBCKUX CHEKTpoMeTpoB. CpaBHUTENbHAs XapaKTepUCTHKa MeToJoB. IlpakThueckoe
IIPUMEHEHHE.
Teopernueckne OCHOBBI MOJIEKYJISIPHOM ONTHYECKOW CIIEKTPOCKOINHH.. MOJIEKYISIpHBIE CIEKTPBI
MOTJIOLEHUS], HUcIycKaHus. OCHOBHBIE 3aKOHBI CBETOIOIVIOIIEHUS M MCIyCKaHus. PaccesHue
cgeta. [longpuzanus u ontuyeckas akTUBHOCTb. Cr1ocOOBI U3MEPEHUsT aHATMTUYECKOTO CUTHAIA.
CnektpodoromeTrpus. CriocoObl  ompeneneHuss ~ KOHLEHTpAlMM  BeUlecTB.  AHanu3
MHOTOKOMIIOHEHTHBIX cucTeM. CrnekTpockomnusi oTpaxeHus. JlOCTOMHCTBa M OrpaHUYEHHS
MeToJ10B. [IpakTHueckoe NpuMEHEHHE.
JIromuHecHieHTHBIE MeTO1bl. Bubl momuHecneHmn. OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHON
JIOMUHecHeHIMHU. KauecTBEHHBIN U KOJIMUECTBEHHBIN aHAJIN3.
HUK- u pamaHoBckas (KOMOMHAIIMOHHOTO paccesHus) crekrpockonusa. KonebaTtenbHble U
BpalaTeabHble crieKTpbl. KauecTBeHHbIN U KondecTBeHHBIN aHanu3. OcoOOEHHOCTH aHalIn3a mpod
B Pa3JINYHOM arperaTHOM COCTOSIHUU.
Mertoabl Macc-ciekTpoMmeTpun. CrocoObl Macc- CHEKTPOMETPUUECKOTO aHalIM3a, PEerucTpanus u
HMHTEpIpeTanuss CHekTpoB. KauyeCcTBEHHBIM M KOJWYECTBEHHBIM aHanu3. MeTox H30TOIHOTO
pa36aBneHHs. XpOMaTO-Macc-CIIEKTPOMETPHSL.
Teopernueckre OCHOBBI XpoMmaTorpaduueckux MeTofoB aHanuza. OcHOBHbIE MOHATHS. Teopus
paBHOBecHO# xpomarorpaduu. Kinaccudukanus xpomarorpapuueckux MeTo10B. Y paBHeHne Ban-
Heemrtepa. OOmue moaxoAbl K ONTHMH3AIUHU Ipoliecca XpoMmaTorpaduueckoro pasjeiaeHHs
BemiecTB. CrocoObl OCYILECTBIEHHUST Xpomarorpaduueckoro mporecca. PeakunoHHas TrazoBas
xpomarorpadusi. OcoOEHHOCTH KamWUIAPHBIX KOJOHOK. CrocoObl 2JIIOMPOBAaHMS BEIIECTB.
JIeTeKTOPBL.
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34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45,

46.

47.

48.

49,

I"a3o-ancopOuunonnas (raso-tBepaodasnas) xpomarorpadus. CymHoOcTh MeToma. M3oTepMsl
aacopOruu. TpeOoBaHuss K Ta3aM-HOCHUTEISIM U ajacopOeHTam. [Ipumepbl HCHOIB3yeMbIX
azicopOEHTOB. XUMHUYECKOE M aJCOPOIMOHHOE MOAM(PHUIMPOBAHUE IMOBEPXHOCTHU aJCOPOCHTA.
BnusHue Temneparypsl Ha yAep)KUBaHUE U pas3jerieHue. ['azo-aacopOuuoHHas xpomarorpadus ¢
IPOrpaMMHUPOBAHHBIM MObEMOM Temreparypsbl. Jlerekropsl. Ilpumeps mpuMeHeHHs.
I"azo-xuaxoctHast xpomarorpadus. [Ipunuun meroma. OObekThl uccienoBanus. TpeOoBaHUs K
HOCHUTEJISIM U HETIOJIBHKHBIM JKUAKUM (a3aMm. BiustHue mpuposl ®KUIKOH (Ga3bl U pazaessieMbIX
BEIIECTB HA 3P PEKTUBHOCTh pa3IeIeHHs.

BricokoadextuBnas kanumisipHas rasopas xpomarorpadus. Cymmuocts merona. Ilpumenenue
U1 UACHTHU(UKALIMY BEIECTB, Ul aHAJIN3a CJIOXKHBIX CMeCel, 00bEKTOB OKpYXKaroIlel cpeabl.
BricokoaddexruBnas xunkoctHas xpomarorpadus. CymHocts Mertomga. TpeGoBaHus K
azicopOeHTaM M MOABMXXHOW (aze. BinusHue mpuponsl U cocTaBa itoeHTa Ha 3((eKTHBHOCTH
pa3nenenus. Pa3sHOBMAHOCTM MeTOJa B 3aBUCHMOCTH OT IMOJIAPHOCTH HEMOABWXHON (ha3bl:
HOpMallbHO-(a30BbIi U 0OpalleHHO-(a30BbI  BapuaHThl. BbpiOOp ycnoBuil pasneneHus.
Jerexropsl. [Ipumenenue 11 aHanm3a CII0KHBIX CMECEH.

HNonoobmenHass xpomatorpadusi. Heopranumueckue u OpraHMuecKue HOHOOOMEHHUKHM M HX
croiictBa. KomrmekcooOpasyromue HOHOOOMEHHUKH. KWHETHKa W CEIIeKTMBHOCTH HOHHOTO
oOMeHa. BnusHMe npUpOABI M COCTaBa HJIOEHTAa Ha CEJIEKTUBHOCTh pa3feiCHHs BEILECTB.
[Ipumepsl npuMeHEHHUS.

Honnas xpomarorpadusa. OcoOeHHOCTH MeToAa. JIBYXKOJOHOYHBIH M OJIHOKOJOHOYHBIN
BapuaHThl Metoa. CopOenTsl. Jlerextopsl. [Ipumeps! mpuMeHeHus!.

Non-napnas xpomarorpadus. IIpunuun merona. Ponp HenmonBmxkHOM (a3bl U BBOIUMOIO B
AIIIOCHT MPOTHBOMOHA. OOIaCTH TPUMEHEHUSI.

OKCKIII03UOHHAs  XpoMaTtorpadgusi. OCOOEHHOCTH  MeXaHM3Ma  yICpKUBAHHUS  MOJIEKYJ.
XapakTepuCTUKN COPOEHTOB M MOJIBMXKHBIX (Da3. Bo3zmokHOCTH M mpuMepbl mpuMeHeHus. | enb-
xpomarorpadus. O01acTu NpUMEHEHUS.

TonxkocnoiHas xpomarorpadus. CymHOCTs METO/1a ¥ 00JIaCTH PUMEHEHHUS.

[Iponiecchl M peakiuu, JeXalMe B OCHOBE METOJOB pa3feleHHs U KOHIEHTPUPOBAHUS.
TepmoauHaMuyeckne W KHHETHUECKHE XapaKTEPUCTHUKU pAa3/ENeHUsT W KOHIEHTPUPOBAHMS.
Knaccupukanus wmeronoB. CoueraHue pasfeleHduss M KOHUEHTPUPOBAHUS C  METOJaMH
ornpenenenus. [I[puHINTIBI BEIOOpa MeTO/Ia pa3zesieHHs U KOHIIEHTPUPOBAHHUS.

CopOunoHHbIE METOABI pa3fiefieHus M KOHIeHTpupoBaHus. Knaccudukanus mno MexaHuzMmy
B3aMMO/JICIICTBUS BEIIECTBA C COPOEHTOM, CIOCOOY OCYIIECTBIEHHS IpOIEcca, Fr€OMETPUUECKUM
IpU3HAKaM HEMmoABMXHOM (a3pl. KonuuecTBeHHOE omucaHHe COPOLUMOHHBIX MPOLECCOB.
CopOeHTHL.

Okcerpakuug. CymHocTh MeToja. 3akoH pacnpeaeneHus. OCHOBHbIE — KOJWYECTBEHHbBIE
xapakTepucTuku. Kiaccupukamusi SKCTPAaKIMOHHBIX IIPOLECCOB TIO0 THITY HCHOJIb3yeMOTO
9KCTpareHTa, TUIY OOpa3yroIIUXCs COEJUHEHUH, TEeXHUKe ocyliecTBIeHHUs. OCHOBHBIE THIIBI
COEIMHEHUH, UCTIOIBh3yEeMBIX B OKCTpaKIMHU. Kitacchl SKCTpareHToB.

MeTposoruueckue OCHOBBI XMMHUYECKOTO aHajin3a AHAIUTHYECKUH curHai. Pesynbrar aHanmsa
KaK ciydaiiHas BenuumHa. [lorpemrHocTH, crmocoObl UX KiIIacCHU(PUKAIMH, OCHOBHBIE MCTOYHUKHU
norpenrHocteid. CTanaapTHbIE 0Opa3IbL.

CucremMaTH4eckde TMOTPENTHOCTH B XUMHUYECKOM aHaim3e. [IpaBMIIBHOCTH ¥ CIIOCOOBI
MOJTBEPXKICHUS  NPAaBWIBHOCTH.  3aKOHBI  CJIOXKEHHUs  MOrpeurHocted.  PemsruBuzarus,
KOHTPOJIbHBIN ONBIT. Panmomu3arus.

CryvaiiHple MOTPEIIHOCTH B XMMHUYECKOM aHanu3e. ['eHepanbHas M BHIOOpOUYHAS COBOKYMHOCTH
PE3yNIbTaTOB XMMHYECKOI0 aHajin3a. 3aKOH HOPMAJIbHOTO paclpe/esieHus] pe3ysbTaToB aHalIM3a,
€ro MpoBepKa.

Pacnipenenenue [lyaccona. CtatrcTruka Masibix BeIOOpoK. BocrpousBoaumocts. CTaTucTuyeckue
KPUTEPUM: MaTeMaTU4yeckoe OKuAaHue (TeHepalibHOe CpelHee) W TeHepajbHas JUCIepCHs
CllyyailHOM BEIMYMHBI, BHIOOPOUYHOE CpellHEe, BBIOOPOYHAs JUCIIEPCHs, CTAaHJapTHOE OTKJIOHEHHUE,
JIOBEpUTEIIbHASI BEPOSITHOCTD U JIOBEPUTEIbHBINA HHTEPBAJL.
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50. CpaBHenue aByx (kputepuii @uimepa) u Heckoiabkux (kpurepuu baptinepa, Koxpena) nucnepcuid.
CpaBaenne nByx (kputrepuid CTblOJeHTAa) W HECKOJMbKHX (kKputepuit uimiepa) cpeaHux
Pe3yabTaTOB XUMHUECKOTO aHAIIN3A.

51. YyscrButenbHOCTh. Koaddunuent ayBcrButenbHOCTU. [Ipenen oOHapyKeHUs, HIDKHSS TpaHUIA
OTIpEeJIeNIIEMBIX CO/ICPIKAaHUM, UX CTATUCTHYECKAs OI[CHKA.

52. IlorpemHOCTH  OTHENBHBIX  CTAAUil aHanM3a U KOHEYHOro pesynbrara. [lpumenenue
JUCIIEPCUOHHOTO aHaJIh3a JUIi OLEHKU I[IOrPEIIHOCTEN OTACNIBbHBIX CTAJAMH W ONepauuid
XUMHUYECKOro ananuza. lIpoBepka 3HAUMMOCTH BBIOOPOYHOrO KOA(GUIIMEHTA KOPPEALUU.
Hcnonp3oBanne KOPPEISIMOHHOTO aHANIN3a Ui POBEPKH HE3aBUCHMOCTHU JBYX aHAJIMTHYECKHX
METO/IUK.

53. [IpuMeHeHHe pPEerpecCHOHHOr0 aHalW3a Uil TMOCTPOCHHS TI'PaIyUpOBOYHBIX 3aBHCHMOCTEH.
Haxoxpaenue conep:kanus BellecTBa M0 rpaJlyHpOBOYHOI 3aBUCHMOCTH, CTATUCTUYECKAsl OLIEHKA
pe3yabTata. MareMaTHuecKoe IUIAHMPOBAHWE W OMTHMHU3AIMUS AHATUTHYECKOTO SKCIIEPUMEHTA C
MCIOJIb30BAHUEM JUCIIEPCHOHHOTO K MHOITOMEPHOI'O PETPECCUOHHOTO aHaIH3a.

54. AHanuTuyueckuii UK W cTaauu aHanu3a/ BeiOop MeTona M cxeMbl aHaim3a, 0TOOp MHpOOHI,
MOATOTOBKA MpoObI (pa3joKeHue, pasleleHne, KOHIEHTPUPOBAHHWE U JApyrue OIlepaiun),
MOJyYeHWE AHAIUTHYECKOW (QOpPMBI, H3MEpPEHHE aHAIMTHYECKOTO CHUTHajla, o0paboTka
PE3yNbTaTOB U3MEPEHUH.

55. [Ipo6Gootbop u mpodomnoaroroBka IIpencraBurenbHOCTh MPoObI. OTOOP MPOO TOMOTEHHOTO M
reTepOreHHOr0 COCTaBa; CPEAHUX MPOO TBEPIBIX, KUIKUX U Ta3000pa3HBIX BEUIECTB; TOKCUYHBIX
U paMo0aKTHUBHBIX TP0o0. OCHOBHBIE ONEepaIiy repeBoa npoOsl B opmy, YAOOHYIO Ui aHATH3A.

6. @oHI OLIEHOYHBIX CPEACTB JIsl ATTECTAIIUM 10 TUCHUTLIHHE

6.1. Ilepeuenv KomnemeHUuil 6bINYCKHUKO8 O00pA308aAMENbHOI RNPOZPAMMBL C YKA3ZAHUEM
Ppe3yibmamos 00yuenus (3Hanuil, yMeHuil, 6/1a0eHUIl), XapaKmepu3yiouwux Imansl ux popmupoeanus

Onucanne mokaszaTteneil M KPUTEPUEB OILICHWBAHUSA KOMIIETEHIIMI Ha pa3iMYHBIX JTamax uX
(dbopMUpOBaHUS IPUBEACH B MPUIOKEHUU 1.

6.2. Kpumepuu u npouedypolt oueHusanus pe3yibmamaos ooyuenus no oucyunaune. Onucanue
WIKA1 OUEHUBAHUA

HpOMC)KyTO‘IHI:IfI KOHTPOJIb Ka4€CTBa YCBOCHHUA COACPKAHUA AUCHUILIIMHBI ITPOBOAWUTCA B BHIC
KOMIUIEKCHOT'O DK3aM€Ha, Ha KOTOPOM OIIPEIeIIAETC:
® YpOBEHb YCBOEHHUSI OCHOBHOTO Y4eOHOTO MaTepuaa Mo JUCHUIUIMHE;
® yYpOBEHb IOHMMAHHUS U3YYEHHOIO MaTepuania;
® CIOCOOHOCTH aCIUpPaHTa UCTIOIB30BATh MOTYUCHHBIC 3HAHUS JJIs PEIICHUS] KOHKPETHBIX 3a]1a4.
DK3aMeH MPOBOJUTCS B YCTHOW ¢opMe B BHJAE OTBETa OOYYAIOIIETOCS HAa TEOPETHYECKHE BOMPOCHI
Kypca (¢ mpeABapUTeIbHON MOATOTOBKOW) U MOCIEAYIONIMM COOECeIoBaHHEM B paMKax TEMaTHKU Kypca.
CobecenoBanre MPOBOAUTCS B (opMe BOMPOCOB, HAa KOTOPBIE AaCMUPAHT JOJHKEH JaTh IOJHBIN H
pa3BEpPHYTHIN OTBET.
K sk3ameny nomyckarorcs oOydaromuecs, HamucaBiiie pedepar 1mno mpeiaraeMoi npenojaBaTesieM
TEeMe.
s mpoBeneHHs MPOMEXKYTOYHOIO KOHTPOJST COPMUPOBAHHOCTH KOMIIETEHIIUU HUCIOJB3YETCS:
OTBET IO OUJIETY Ha SK3aMEHE.
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Onenka YpoBeHb NOATOTOBKH

OtnnyHO Bricoknii ypoBEeHb TIOATOTOBKM C HE3HAYUTECIBHBIMA OIIMOKaMHU.

AcnupaHT Jan TOJIHBIM U pa3BEepHYTHIM OTBET HAa BCE TEOPETUUECKUE
BONPOCHI OuiieTa, MOATBEPKIasi TEM CaMbIM BIIaJICHUE TEOPETUUYECKUM
MaTepUaIoM.

Xopouio Xopoliiass MOJArOTOBKA. ACHHUpPAaHT Jall TOJHBIM OTBET Ha BCe

TEOPETUYECKHE BOMPOCHI OMIIeTa, HO JOMYCTHI HEOOJbIINE HETOUHOCTH
B OINpeeNICHUSX MOHSATHI, IPOLIECCOB U T.II.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO MuHHUMaIBEHO I[OCTaTO'-IHBIf/'I YPOBC€HBb IIOAT'OTOBKH. ACHI/IpaHT IIoKa3sala

MUHUMAaJIbHBI YPOBEHb TCOPETHUUECKUX 3HAHMM, CIEIa)l CYIECTBEHHBIC
OLIMOKM IPU OTBETE Ha SK3aMEHAI[MOHHBIN BOIIPOC, HO MPH OTBETAaX Ha
HaBOJAIIME BOIPOCH, CMOT TMPAaBMWJIBHO COPUEHTHUPOBATHCS U B OOIIMX
yepTax JaTh IPaBUIIbHBIA OTBET.

HeynosnersopurensHo | IlogroroBka HemoctaTouHass ¥ TpeOyeT OOMOIHUTEIBLHOTO H3yYEHUS

Marcpurajia. ACHI/IpaHT Jall omuOOYHbBIE OTBCTBI, KaK Ha TCOPCTUYCCKUC
BOIIPOCHL 6I/IJI€Ta, TaK M Ha HaBOAAIHEC WU JOIOJHHUTCIBHBIC BOIIPOCHI
9K3aMecHaropa.

6.3. Ilpumepst munoevlx KOHMPOIAbHBIX 3A0AHUIL UTU UHBIX MAMEPUANO8, HEOOXOOUMbBIX O]1A

OUEHKU pe3yibmamoes oﬁyuemm, xXapaxkmepusyrouiux cqbopmupoeannocmb Komnemenuuﬁ.

ypOBHI/I OCBOCHUA NHUCIHUITIIIMHBI OICHUBAIOTCA COI'JIACHO Tpe6OBaHI/I$IM, H3JIOKCHHBIM B ITAaCIIOPTE KaXJ0H U3
YKa3aHHBbIX KOMHGTCHHHﬁ, rAC YKa3aHbl KPUTCPUHU OLICHUBAHUA PC3YJILTATOB O6y‘leHI/I$I u HJIaHI/IpyeMLIC

pe3yiabTaThl 00yUYeHUS.

N

KoHTpoJIbHBIE BOIIPOCHI K 3K3aMEHY:

Ienn u 3amaum aHanuTU4YeCKOM XuUMUHU. OCHOBHBIE 3Tallbl Pa3BUTHsI AHAIUTUYECKOM XUMUMU.
AHnanutnueckas ciayx6a. B3auMocBs3b aHaTUTHUECKOW XUMUU C APYTMMH HayKaMH, 3HaYCHHE
s obmectra. (ITK-2)

Krnaccudukarus MetoioB aHanmu3a. Mertoipl npsiMbie 1 KocBeHHbIe. (ITK-2)

OCHOBHBIE XapaKTEPUCTUKU METOJOB ONpeAeieHHs: (UyBCTBUTEIBHOCTD, Mpenesl oOHapy>KeHHUs,
JMarna3oH OINpeAeNieMbIX COJEepXKaHUM, BOCHPOM3BOAMMOCTD, MPABUIBHOCTb, CEIEKTUBHOCTD).
Meton u meroauka. (ITK-2)

Bunbel  Xxumudeckoro - aHanmusa:  HM30TOIHBIM,  DJIEMEHTHBIA,  CTPYKTYPHO-TPYIIIOBOH
(pyHKIMOHANBHBIN),  MOJEKYJSpHBIA,  BEIIECTBEHHBbIH,  (a3oBbli.  Makpo-,  MHKpO-,
YIBTPAMUKPOAHAIN3.  JIOKaNbHBIM,  HEpaspylarolui, JUCTAaHUMOHHBIM,  HENPEPBIBHBIM,
BHenmaboparopHslii (moseBoit). (ITK-2)

Hcnons30BaHne 3aKOHOB TEPMOJMHAMUKHA U KUHETUKH B aHAJUTUYECKON XWMHHM ISl ONMCAHUS U
yIIpaBJeHUE PeaTbHBIMU TOMOTEHHBIMU U TeTeporeHHbiMu cucreMamu. (I1K-2)

KonnyecTBeHHBIE XapaKTEpPUCTHKM PAaBHOBECUI: TEPMOJAMHAMHUYECKAsT M KOHUEHTPAllMOHHbBIE
KOHCTaHTBI, CTaHAAPTHBIA U (OpMaibHBIN MOTEHIMABI, CTENeHb 00pa3oBaHUs (MOJIbHAS J10JIA)
KOMITOHEHTa. PacueT akTHMBHOCTEH M PaBHOBECHBIX KOHIEHTpALUN KOMIIOHEHTOB. bydepHbie
cucrembl. (IIK-2)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

KucnorHo-ocHoBHOEe paBHOBecue. Pa3BuTue mnpencTaBieHUN O KHUCIOTax M OCHOBAHHUSAX.
Hcnonb3oBaHne NPOTOJUTUYECKONM TEOPUM JJIsI ONKMCaHWUS paBHOBECH. BiusHue CBOWCTB
pactBopuTenei; ux knaccudukanys. KOHCTaHTBI KUCTOTHOCTH U OCHOBHOCTH. DyHKIMs ["'ammera.
bydepusie pactBopsl. (ITK-2)

KommiekcoobpazoBanue. TuIlbI KOMIUIEKCHBIX COEAMHEHUH, HCHOJIB3YEMBIX B XHMHUYECKOM
ananuze. CryneHyatroe KomiuiekcooOpa3oBanue. KoHCTaHThI — ycToiuMBOCTH.  MeTobl
OIPEJIEIICHUS COCTaBa KOMIUIEKCHBIX COEAMHEHUN U pacueTa KOHCTAaHT yCcTOMYuBOCTH. KnHeTnka
peakuuii  KomIuiekcooOpa3oBaHusi. CrtabunpHble U JIaOWIbHBIE KOMIUIEKCH.  [Ipumepsl
ucnosb3oBanus komruiekcon. (ITK-4)

OKuCINTENbHO-BOCCTAHOBUTEIbHOE paBHOBecue. OOpaTtumble U HeoOpaTHUMbIe PEaKIUH.
VpaBuenue Hepucra. Cmemanabiii nmoteHuuan. MeToabl u3MepeHusi noTeHnuanoB. KoHcTanThl
paBHOBecHs. MeXaHM3M  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui. Karanmutnueckue,
ABTOKATAIMTUYECKHUE, COIPSIKEHHBIE M MHAYLHUPOBAHHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIC
peakuuu. [Ipumepsl anauTHYeCKOro ucrnosb3oBanus. (ITK-4)

[Ipomecchl  ocakaeHHUs-pacTBOpeHHs. PaBHOBecwst B cHCTEME JKMIKOCTH -TBepras (asa.
KoHncTanTsl paBHOBECHS; paCTBOPUMOCTh. MexaHu3M o0pa3oBaHUs U CBOWCTBA KPUCTAJUIMYECKUX
n amopdHbIx ocankoB. KoyiougHble cucCTeMbl. 3arps3HEHUS U YCJIOBHSI IOJIYYEHUS YUCTBIX
ocazakos. (ITK-4)

Opranuueckue peareHTbl B XUMHMUYECKOM aHain3e. PYyHKIMOHAIbHO-aHAIUTUYECKUE TIPYIIIHI.
BnusiHue CTpyKTypbl OpraHMYEeCKHMX pEareHTOB Ha HUX CBOWCTBA. TeOpeTHMUECKHME OCHOBBI
B3aUMOJICHCTBHUSI OPraHUYECKUX pearcHToB ¢ HoHaMu MeTauioB. ([TK-2)

CymHocTb, 3HaY€HUE, JOCTOMHCTBA M OTPAHUYEHUS MPSAMBIX M KOCBEHHBIX I'DABUMETPHUUYECKHUX
MeTo/oB. TpeOoBaHWs, TpPEeAbSBIIEMbIE K OCagkaM. BakHeWIne HEOpraHWYecKue |
opranudeckue ocaautesu. Anamurndeckue Bechol. (ITK-4)

Turpumerpuueckne ™eronbl. CymHOCTh W Kinaccudukanus. Bumasl TtHTpoBaHHs (TIpsMoe,
oOpatHoe, KocBeHHOe). KpuBbie TuTpoBaHus. Touka 5SKBHUBAJCHTHOCTH, KOHEYHAs TOYKa
tutpoBanusl. (ITK-2)

KucnotHo-ocHOBHOE THUTpOBaHHME B BOJHBIX M HEBOJIHBIX cpenax. llepBuuHble cTaHAApTHBIE
pactBopbl. KpHBbIe THTpOBaHMS JIJIsl OJTHO- © MHOTOOCHOBHBIX cucteM. Muankatopsl. (ITK-4)
OKHCIIUTENbHO-BOCCTAHOBUTENIBHOE TUTpOBaHUE. [lepBUYHBIE W BTOpPUYHBIE CTaHAAPTHHIE
pactBopbl. KpuBbie TuTpoBanus. Uuaukaropsl. [IpeaBapuTenbHOE OKUCIEHUE U BOCCTAHOBICHUE
orpezesieMbIx coeuHeHuit. KpaTkast xapakrepucTuka pa3anyHbix Meto10B. (ITK-4)
Kommiekcomerpuueckoe TuTpoBanue. CymHocTh. Mcmonb3oBaHne aMHUHOMOJIUKAPOOHOBBIX
KHCIIOT B KOMILJIEKCOHOMETpUM.  BakHeillue  yHHBepcaidbHble UM  ClenupUYecKue
METaJIOXPOMHbIE HHANKATOPHL. [IpakTryeckoe ucnonszoBanue. (ITK-4)

OcagutenbHoe TuTpoBaHue. CymHocTh. KpuBble TuTpoBaHus. MeToabl MHAMKAMU KOHEYHOU
Touku TUTpoBanus. Muaukaropsl. (ITK-4)

Teopernueckne OCHOBBI JIEKTPOXMMHUYECKHX METOJOB aHanu3a. Kiaccuduxamumss MeToaoB.
OCHOBHBIE TPOLIECCHI, MPOTEKAIOIIME HA BJEKTPOJIAaX B DIJIEKTPOXUMHUYECKOU sueiike. Kunetmka
ANIEKTPOXUMUYECKHX TIporieccoB. [lonsipuzanmonnas kpusas. (ITK-2)

[Torennmomerpusi. PaBHOBECHBIE DJIEKTPOXMMHYECKHE CUCTEMBI M HX XapaKTEPUCTHKH.
HNoHomeTpus: BO3MOKHOCTH METOAA U OTpaHUYEHHUs. THUIIBI MOHCEJIEKTUBHBIX 3JIEKTPOAOB U UX
XapaKTEPUCTUKH. [loreHMOMETpUYECKOE ~ TUTPOBAaHUE  C  HEMNOJSIPU30BAHHBIMU U
noJisipu30BaHHbIME AiekTpogamu. (ITK-4)

Kynonomerpusa. Ilpsmas mnoTeHOIMOCTaTH4YeCKass M TalbBAHOCTATHYECKAas KYJIOHOMETPHS.
KynoHnomeTpuueckoe TUTpOBaHUE, €r0 BO3MOKHOCTH U npeumymiectsa. (ITK-4)
Boapramnepomerpus. XapakTEpUCTHKH BOJbTAMIIEPOTrpamMM, HCIOJIB3YEMBIE ISl U3Y4YEHUS U
ONPEACIICHUSI OPraHUYECKUX U HEOPTAHUYECKUX COEAUHEHUI. MeTpoJIornyeckue XapakTepUuCTUKH
Pa3IMYHBIX BApHAHTOB MOJIApOrpapuu, BOSMOXKHOCTH M OrpaHWYeHHs] MeTo/n0B. MHBepcHOHHAas
BOJIbTAMIIEPOMETPUS W €€  NpuUMeHeHue B aHanmuse. lIpsample HM  KOCBEHHBIE
BoJIbTamriepoMeTpudeckue metopl. (ITK-4)
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Konnykromerpusa. Ilpsamass HU3KOUacTOTHas KOHAYKTOMETPUS M KOHAYKTOMETPHUYECKOE
TUTpoBaHue. lcrnonp3oBaHMe KOHAYKTOMETPHUYECKHX IaTYMKOB B Xpomartorpaduu U Apyrux
meronax ananmsa. ([1K-4)

Teopernueckne OCHOBBI METOJIOB ATOMHOM ONTHYECKON CIEKTPOCKOMHHU. ATOMHBIE CIEKTPBI
SMHCCUH, TOTJoUIeHuss U QuiyopecueHnuu. Pe3onancHoe mnornomeHne. (CaMoIoriomieHue,
MOHM3AIMA. AHaJIUTHUYECKUE JIMHUU. 3aBUCHUMOCTbh aHAJIMTUYECKOTO CHUTHAJa OT KOHIICHTPALWU.
(TIK-4)

ATOMHO-3MHCCHOHHAs crieKTpockonusi. Bo30yxaenue npod B miaMeHu, B AYTOBOM U HCKPOBOM
paspsanax. MHIyKTHBHO cCBsi3aHHas Iula3Ma. Peructpamust crektpa. Mnentuduxanus u
OIpesieNiecHUE 3JEMEHTOB II0 AMHCCHOHHBIM criekTpaMm. Puiznyeckue M XUMHYECKHE ITOMEXHU.
Buyrpennuii cranpapr. IlomaBieHue Memarmux BIMSHUM MAaTpULbl U COIYTCTBYIOIIHX
anemeHToB. [Ipumeps! ucnonb3obanust. (ITK-4) (ITK-5)

ATtomHO-abcopOrmonnass  cnekrpoMerpus. CymHOCT  Meroaa. VICTOYHWKK — M3ITydeHUs.
[Inamennas aromu3anusg. XapakTepUCTUKH IUIAMEH M UX BBIOOp. DIEKTpoTepMHUYECcKast
aToMu3auust. TUIIBI AIEKTPOTEPMUYECKUX aTOMU3ATOPOB. CrI0coObI MOAroTOBKH NpoObl. [lomexu:
xumuueckue u ¢usnyeckue. Koppekiuus mnomex. UyBCTBUTENBHOCTH U HM30MPATEIHHOCTH.
[Mpumepst ucnosnp3oBanus. (I1K-4) (ITK-5)

AtomHO-dyopecueHTHas crnektpockonus. [Ipunmun merona. CrocoObl BO30Y>KICHHS aTOMOB
(YO wuznyuenue, naszep). B3auMHoe BIMSHHE 3JIEMEHTOB M YCTPAHEHHME JDTHX BIIMSIHHI.
[Ipaktrueckoe npumenenue. (ITK-4) (ITK-5)

MeTtonasr peatrenocnekTpansHoro ananmsa (PCA). Kimaccudukamus smuccronnbsix MetoioB PCA.
3akoH Mo3znu. KauecTBeHHBII M KOJIMYECTBEHHBIM aHanmu3. Matpuunsie 3¢dextsl. Tumbt
PEHTTEHOBCKUX CHEKTpoMeTpoB. CpaBHUTENbHAs XapaKTepUCTHKa MeToJoB. IlpakTuueckoe
npumencuue. (I1K-4) (TIK-5)

Teopernyeckne OCHOBBI MOJIEKYJIIPHOM ONTHYECKOW CIEKTPOCKOINHH.. MOJIEKYIsIpHBIE CIEKTPBI
norjomueHus, ucrnyckanusi. OCHOBHBIE 3aKOHBI CBETOIOTJIONIEHUS M HCIycKaHus. PaccesHue
ceta. [lomsipuzanus u ontuyeckas akTUBHOCTh. CIIOCOOBI M3MEPEHUsI aHATUTUYECKOTO CUTHAaJa.
(TIK-4)

CnexrpodoromeTpus. CnocoObsl  ompeneneHuss  KOHIEHTpPAllUd  BEIECTB. Ananuz
MHOTOKOMIIOHEHTHBIX cucTeM. CrnekTpockonusi OTpaxeHHus. J[OCTOMHCTBA W OrpaHUYECHMS
MmeToz0B. [Ipaktuueckoe nmpumenenwue. (ITK-4) (TTK-5)

JIromuHecieHTHBIE MeTOIbl. Buapl moMuHecueHuu. OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHON
momuHectieHIn. KadecTBeHHbIH 1 KonmdecTBeHHbIN ananms3. (I[TK-4) (ITK-5)

K- u pamaHoBckas (KOMOMHAIIMOHHOTO paccesHus) crekrpockonus. KonebarenbHble u
BpalarenbHble CIeKTpbl. KauecTBeHHbIN 1 KOJMYeCTBEHHbIN aHanu3. Oco0eHHOCTH aHanu3a npood
B pasiuyHoM arperatioM cocrostauu. (ITK-4) (TTK-5)

Metoael Macc-ciekTpoMeTpun. CriocoObl Macc-CIIEKTPOMETPUUECKOIO aHalKu3a, perucrpanus 1
MHTEPIIPETALMsI Macc-CIIEKTpoB. KauecTBEHHBIN M KOJIMYECTBEHHBIN aHANU3. MeToa M30TOIHOIrOo
pasbasienus. Xpomaro-macc-criekrpomerpus. ([IK-4) (TTK-5)

Teopernueckue OCHOBBI XpoMaTorpauyeckux MeToja0B aHaimu3a. OCHOBHbIE MOHATHS. Teopus
paBHOBecHOU xpomaTorpaduu. Knaccudukamus xpomarorpadhudeckux MeTo10B. Y paBHeHne Ban-
Heemtepa. OOmme mnoaxoabl K ONTHUMU3ALMHU MpoIlecca XpoMarorpaduueckoro pasaesieHus
BemiecTB. CrocoObl OCYIIECTBICHHUS XpoMarorpapuyeckoro mpouecca. PeakimoHHas ra3oBas
xpomarorpadus. OcoOEHHOCTH KaNWUIAPHBIX KOJOHOK. CIocoObl 3IIOMPOBAHUS BEILECTB.
Herextopsr. .(ITK-4)

I"a3o0-ancopOuunonnas (raso-tBepaodasnas) xpomarorpadus. CymHoOCTb MeToaa. M3oTepMsl
aacopOuuu. TpeOoBaHusi K razaMm-HocuTensiIM M azacopOeHTam. [IpuMmepsl HCHIONB3yEeMbIX
a7icopOEHTOB. XUMHMUYECKOEe M aJCOPOIMOHHOE MOAM(PHUIMPOBAHUE IOBEPXHOCTHU aJCOpOEHTA.
Bnusinue TemnepaTyphl Ha yaep:KMBaHUE U paszzaeneHue. ['azo-agcopOunonHas xpomarorpadus ¢
NpOrpaMMHPOBAaHHBIM TOAbeMOM Temneparypsl. Jlerextopbl. [Ipumepsr npumenenus. (I1K-4)
(TIK-5)
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

I"azo-xxuakoctHast xpomarorpadus. [Ipuauun meroma. OObekTHl uccienoBanus. TpeboBaHuS K
HOCHUTEJIIM U HENOJBMKHBIM XUAKUM (a3aMm. BiausHue npupoasl xKUIKOH (a3sl U pasaensiemMbIx
BeriecTB Ha dddextuBHOCTh pasaencHus. (IIK-4) (ITK-5)

BricokoaddexTuBHas kanuuisipHas rasosas xpomarorpadus. CymHocts merona. Ilpumenenue
U UIeHTH(UKALMU BEUIECTB, JUII aHAJU3a CIOXKHBIX cMeced, 0OBEKTOB OKpYXKAloIIel Cpeibl.
(TIK-4) (TIK-5)

BricokoadextuBnas xuakoctHas xpomarorpadus. CymHocte Mertoga. TpeOoBaHus K
azicopOeHTaM M MOABMXXHOW (ase. BiusHMe mpuponbl M cocTaBa 3/MI0€HTa Ha 3(PQPEKTHUBHOCTD
pa3nenenus. Pa3sHOBMAHOCTM MeTOJa B 3aBUCHMOCTH OT IOJIIPHOCTH HETOABMXHOM (ha3bl:
HOpMallbHO-(a30BbIi U 0OpalleHHO-(a30BbI  BapuaHThl. BbpiOOp ycioBuil pasneneHus.
Jerexropsl. [Ipumenenue Juist aHanu3a ciioxHbix cmeceit. (ITK-4) (ITK-5)

HNonoobmenHas xpomatorpadus. Heopranmueckue u OpraHMuecKMe HOHOOOMEHHUKHM M HX
cBoiictBa. KommuiekcooOpasyromue HOHOOOMEHHUKH. KWHEeTHKa W CeNeKTUBHOCTh HOHHOTO
oOMeHa. BnusHMe npUpoOABl M COCTaBa DSJIIOEHTA Ha CEJIEKTUBHOCTb pa3ZeiCHHs BEILECTB.
[Mpumeps! npumenenus. (I1K-4) (TIK-5)

MoHHana xpomaTorpadpuma. OcobeHHoOcTM meToda. [BYXKONOHOYHbIA W  OAHOKOJIOHOYHbIN
BapuaHTbl meToga. CopbeHTbl. [leTekTopbl. Mpumepbl npumeHexus. (MK-4) (ITK-5)

Won-napnas xpomarorpadus. IIpunuun merona. Ponp HenmonBumkHOM a3kl U BBOJUMOIO B
amoeHT npotuBonona. Oonactu npumenenus. (ITK-4) (ITK-5)

OKCKIII03UOHHAs ~ XpoMaTtorpadus. OCOOEHHOCTH  MeXaHM3Ma  yICpKUBAHUS  MOJIEKYJ.
XapakTepuCTUKU COPOEHTOB M MOJBMXKHBIX (Da3. Bo3zMokHOCTH M mpuMepbl mpuMeHeHus. | enb-
xpomarorpadus. Obmactu npumenenus. (ITK-4) (ITK-5)

Tonxkocnoiinas xpomatorpadus. CymHocTs MeTona u obnactu npumenenus. ([1K-4) (TTK-5)
[Iponiecchl M peakiuu, JeXalye B OCHOBE METOJIOB pa3/eleHHUs M KOHIEHTPUPOBAHUS.
TepMonuHaMuyeckue W KUHETUYECKUE XapaKTEPUCTUKU pa3AeiieHUss UM KOHUEHTPUPOBAHMSL.
Knaccupukanus wmeronoB. CoueraHue pasjelieHUss M KOHLUEHTPUPOBAHUSA C  METOJaMH
omnpezaenenus. [TpuHimbl BHIOOpA MeTOIa pazaeneHus U KoHneHTpuposanus. (ITK-2)
CopOuMoHHBIE METOABI pa3fielieHus M KOHIEeHTpupoBaHus. Kiaccupukamus mo MexaHU3MY
B3aMMO/JICIICTBUS BEIIECTBA C COPOEHTOM, CIOCOOY OCYIIECTBIEHHS IMPOIEcca, Te€OMETPUUECKUM
IpU3HAKaM HemoABMXHOM (a3pl. KonuuecTBeHHOE omucaHHe COPOIMOHHBIX MPOLECCOB.
Cop0enrsr. (TTK-2)

Okctpakuud. CymHocTh MeTofa. 3akoH  pacmpeneneHus. OCHOBHBIE — KOJIMYECTBEHHBIE
xapaktepucTuku. Kiaccuukanusi SKCTPaKIMOHHBIX IPOLIECCOB IO THUIY HCHOIb3yeMOTro
9KCTpareHTa, TUIY OOpa3yroIUXCs COEJUHEHUH, TeXHUKe ocyliecTBIeHHUs. OCHOBHBIE THIIBI
COEIMHEHUH, UCTIONB3yeMbIX B 3kcTpakuuu. Kimaccel skctparenTos. (ITK-2)

MeTtposoruueckue OCHOBbI XMMHUYECKOTO aHajdn3a AHAIUTHYEeCKUH curHail. Pe3ynbrar aHanmsa
KaK ciaydaiiHas BenuuuMHa. l[lorpemHoctd, crnocoObl WX KiacCU(PUKaluu, OCHOBHBIE MCTOYHUKHU
norpemHocTeld. Cranaaptabie 00pasibl. (ITK-3)

CucremaTHyeckue TMOTPEIIHOCTH B XHMMHMYECKOM aHaiu3e. [IpaBUiIbHOCTE M CIOCOOBI
MOJTBEPXK/ICHUS  NPAaBWIBHOCTH.  3aKOHBI  CJIOXKEHHUs  MOrpeurHocted.  PensruBuzarus,
KOHTPOJIbHBIN onbIT. Pangomusarus. (ITK-3)

CayvaiiHple MOTPEIIHOCTH B XUMHUYECKOM aHanu3e. ['eHepanbHas M BHIOOpOUYHAS COBOKYMHOCTH
PE3yNIbTaTOB XMMHYECKOI0 aHajin3a. 3aKOH HOPMAJIbHOTO paclpe/esieHusl pe3ysbTaToB aHalIM3a,
ero nposepka. (ITK-3)

Pacnipenenenue [lyaccona. Ctatuctruka mMansix BeIOOpoK. BocnpousBoaumocTs. CTaTucTudeckue
KpUTEPUU: MaTEMaTU4YECKOE OXHUJaHWE (TEHEpaJbHOE CpeIHEee) M TEeHepalbHas JAUCIEPCHs
CIIy4aiiHOM BEJIMYMHBI, BHIOOPOYHOE CpeIHEe, BHIOOPOUYHAs JUCIEepPCHsi, CTAaHIapTHOE OTKJIOHEHHE,
JOBEpUTEIbHAS BEPOSTHOCTh M JJOBepuTebHbIH nHTepBal. ([1K-3)

CpaBHenue AByx (kputepuit @uiiepa) u Heckonbkux (kputepuu baptiepa, Koxpena) aucnepcuii.
CpaBaenue nByx (kpurepuit CrTbloieHTa) M HeECKOJNbKMX (Kpurepuil durepa) cpenHux
pe3yapTaToB Xumuueckoro ananusa. (I1K-3)
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51. YysctBurenbHOCTh. Koadduiment dyBcTBuTenbHOCTH. [lpenen oOHapyKeHUsI, HUKHsS TPaHULA

OTIpeIeNIIEMBIX COIEP/KaHuit, uX cTarucTrueckas orenka. (ITK-3)

52. [lorpentHOCTH ~ OTHENBHBIX CTAAMKA aHajdM3a W KOHEYHOro pesynbrarta. llpumeHnenue

JMCIIEPCUOHHOTO aHallM3a JUIsl OLEHKU TIOTPEIIHOCTEH OTHENBHBIX CTaJud W OlNepaIuii
XUMHYECKOro aHanmu3a. lIpoBepka 3HAYMMOCTH BBIOOPOYHOrO KOA(DPHUIMEHTA KOPPEISAIUU.
Hcnonp3oBaHne KOPPEISIIMOHHOTO aHAIN3a Ui TIPOBEPKHA HE3aBUCHMOCTHU JIBYX aHAIMTHYECKHX
metoauk. (ITK-3)

53. [IpuMeHeHne pErpeccCMOHHOr0 aHajau3a Uid IOCTPOCHHUS TPAAyUPOBOUYHBIX 3aBUCHUMOCTEH.

Haxoxxnenue copepskaHus BEIIECTBa MO IPaJlyiPOBOYHON 3aBUCUMOCTH, CTATUCTUYECKAs OLIEHKA
pe3ynbrata. MaTemMaruyeckoe IMIaHUPOBAHUE UM ONTHUMH3AIUS aHAJTUTHUYECKOTO SKCIIEPUMEHTA C
UCII0JIb30BAHUEM JUCIIEPCUOHHOTO M MHOTOMEPHOTO perpeccuonHoro ananmsa. (I[1K-3)

54. AHaluTHYECKUN IMKJI W cTagud aHaiau3a/ Beibop MeToma M cXeMbl aHaiu3a, OTOOp MPOOHI,

MOJrOTOBKA MpPOOBI (pa3iioKeHHe, pa3JieliecHhe, KOHICHTPUPOBAHUE W JIPYTUE OIEpali),
HOJY4CHUE AHAIUTHYECKOH (OpMBI, HM3MEpeHHE aHAJMTHYECKOIO CUTHala, 00paboTKa
pe3ynbraroB usmepenuii. (ITK-2)

55. IIpo6ootbop u mpobomoarotoBka llpenctaButenbHOCTH MpoObl. OTOOP MPoO TOMOTEHHOTO U

10.

11.

TeTepOreHHOr0 COCTaBa; CPEIHUX MPOO TBEPIBIX, KUIKUX U Ta3000pa3HBIX BEHICCTB; TOKCUIHBIX
U painoakTUBHBIX Mpo0. OCHOBHBIE onepaluy nepeBoaa npoosl B popmy, yIoOHYIO AJs aHATH3a.
(TIK-2)

7. Y4yedHo-MeToAMYeCcKOEe U MH(OPMAIIMOHHOE o0ecniedeHne TUCHUNIMHBI (MOTYJIA)

a) OCHOBHasl TUTEpaTypa:

OcCHOBBI aHATUTHYECCKOW XUMUH: [yueO. s By30B]: B 2 kH. / AnoB H.B., bapb6anar 10.A., JlopoxoBa
E.H., 3omotoB 10.A., UBanoBa E.K. Ku. 2. MeToasl XMMHYECKOro aHaiau3a. - M.: BrIcmias mikona,
2002. - 494 ¢ B yaekTpoHHOI dopme

M.®. Kymnpusnos, A.I'. Pynckas, H.b. KodpanoBa CoBpeMeHHBIE METO/BI CTPYKTYpHOI'O aHalu3a
BemiectB: yueOHuk / KynpusnoB M.®., Pyackas A.I., KodanoBa H.b. - Pocros-na-
Hony:N3natensctBo OOV, 2009. - 288 c. B 3s1ekTponHoii popme

békkep IO. Xpomarorpadpus. WHcTpymMeHTanbHas aHaJIUTHKA: METOJbl Xpomarorpadpuu u
KanuusipHoro anekrpodopesa. - M. Texnochepa, 2009. B anekTponHoii popme

Mockeun JI.LH.Metonel pas3neneHuss W KOHUEHTPUPOBAHMS B AHAJUTUYECKOM XuMuUU. — M.:
WuTennexr, 2012 B 0yMaKHOM M 3JIEKTPOHHOM BH/Ie

Kencann P., Xamnu A., I'eorerana M.HayuHbie OCHOBBI HAHOTEXHOJIOTHA U HOBBIE TIPHOOPHL. — M.
WNurennexr, 2011 r. B Oyma:kHoii popme

Hpyros 10.C. T'azoxpomarorpadudeckas uaeHTU(UKAIMS 3arpA3HEHUNA BO3]lyXa, BOJbI, MOYBBI U
ouocpen: Ilpakrudeckoe pykooactBo. \IO.C. [pyros, W.I'. 3enkeBuu, A.A. Poxun. — 2-e u3n.,
nepepad. u gomonH. — M.: BUHOM. Jla6oparopust 3Hanuii, 2005. B OymakHoH M 3JIEKTPOHHOM
¢popme

Otro M. CoBpemennbie MeTonbl aHanmutudeckor xumuu. T1., T.2. M.: Texnocdepa, 2004 B
Oyma:kHOM BHje 3 3K3.; B JIeKTPOHHOI popme

[Terpyxun O.M., pen. AHanmuTHUYecKass XUMHs. XUMUYECKHEe MeToAbl aHanu3a. M.: Xumus, 1993 B
OyMasKHOM BHJe

[TnetneB U.B., pen. Ananu3 00beKTOB OKpykaromiei cpeabl: MHCTpyM. MeToasl. M.: Mup, 1993 B
OyMasKHOM BHJe 3 IK3.

ITocemmatiko B.M. Bacura H.A. ApanmuTuueckas XUMHS W TEXHUYECKHUHM aHauu3: YueO. IMOC. VI
By30B. M.: Bricul. mik., 1979 B 6yma:xxkHoM Bujae

Tapacosa H.II. Ky3nenoB B.A. Cmerannukos 0.B. 3amaun u BOIpOCHl IO XMMHH OKPYKAOIIEH
cpenbl. M.: Mup, 2002 B OymaxkHOM BUae
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

10.

11.

12.

13.

IMuckapesa C.K. bapamkoB K.M. OnpmranoBa K.M. Ananutuueckass xumus: Y4eO. - 2-e¢ uzg. M.:
Bricir. mk., 1994 B 0ymaxknom Buge 2 3K3.

3osoroB HO.A. MBanos B.M. Amenun B.I'. Xumunueckue tecr-mMeToasl anaimuza. M.: YPCC, 2002 B
OyMasKHOM BH/I€

Kaprno FO.A. CaBoctur A.Il. Metoasl npo6ooTdopa u nmpodonoaroroku. M.: BUHOM, 2003 B
OyMasKHOM BH/€e

backun 3.J1. [IpOMBINIICHHBIH aHATUTHYECKUNA KOHTPOJIL. XpoMaTorpaduueckue MEeTOAbl aHaau3a
¢dbropa u ero coequnenuid. M.: Dueproaromusnaar, 2008 B OymaskHOM BH/I€

Pynenko b.A. Pynenxo I'I. BricokoaddextuBubie XxpomaTtorpaduueckue npoueccsl. T.1, T.2:
[Iporecchl ¢ KOHIEHCHPOBAaHHBIMH MOJIBIKHBIMU (azamu. M.: Hayka, 2003 B 6ymaxkHoM Buje

P. Cvur  Csepxkputnueckas ¢miounanas xpomatorpadus./Ilep. ¢ anrn. M.: Mup, 1991 B
OyMasKHOM BH/€

bensisckast T.A. bonbmosa T.A. bpeikuna I'.JI. Xpomarorpadusi HEOpraHMYECKUX BEIIECTB: Yueo.
mmoc. j1s XuM. ¢ak. yH-ToB. M.: Beicii. mik., 1986 B 6yma:kHOM Buj1e

Burpeprays M.C. Kupm C.M. KapabanoB H.T. Xpomarorpadus B cuctemMe TIa3-KOJUIOHI:
Mouorpacdus. H.Hosropoa: HHI'Y, 1991 B 6ymasknom Buje

CkpermieBckuit A.®. CTpyKTypHBIA aHAIU3 )KUIKOCTEH M aMOPHBIX TeI. - 2-¢ u3A. M.: B, mik.,
1980 B Oyma:kHOM BH/€

[lynbimes  A.A. [IpakTnyeckuii Kypc aToMHO-aOcopOnuoHHOro anaiusa: Kypc naexuuil.
ExatepunOypr: 'OY BIIO YI'TY-VIIHN, 2003 B 6yma:kHOM BHIe

0) TONOJIHUTEIIbHAS JTUTEpaTypa:

Ananutnaeckass xumus. Ananutuka 1. OOmme TeopeTndeckue ocHOBBI. KauecTBeHHBIH aHanmu3 /
Xapuronos 10.41. - M.: IDOTAP-Meaua, 2003. B aiekTpoHHOI dopme

AHnanutnueckas xumus.  Ananutuka 2. KomumdecTBeHHbI — aHamu3.  DU3MKO-XUMUYECKUE
(uHCTpyMeHTanbHble) MeToabl aHanuza/ 0.5, XaputonoB - M.: I'DOTAP-Menua, 2014. B
3JIEKTPOHHOI popme

Ot10 M. - CoBpemMeHHbIe MeTO/1bl aHauTHYecKol xumun. - M.: Texnocdepa, T.1, T.2. 2006. - 416
c. B 0yma:xxnom Bujae 3 3Kk3.

ITynbimes A.A. lanunoBa J[.A. ATOMHO-dMUCCHOHHBIN CHEKTPAJIBHBIA aHAIW3 C WHAYKTUBHO
CBSI3aHHOM I1a3MOM M TieromuM paspsaaoMm no I'pummy. ExarepunOypr: 'OY BIIO YI'TY-VIIN,
2002 B OymaxxHOM BHJ€ 2 IK3.

bpannon /. Karutan V. MukpocTtpykrypa MarepuanoB. MeToasl UCCIEIOBaHNAS U KOHTPOisa. M.:
Texnocgepa, 2004 B GymakHOM BHe 2 IK3.

CoicoeB A.A. Yymaxun M.C. Bsegenue B Macc-cnekTtpoMerputo. M.: Artommspar, 1977 B
OyMa:KHOM BHjIe

MuponoB B.JI. OcHoBbl ckaHupymomeid 30HI0BOM Mukpockonuu. M.: Texnocdepa, 2004 B
OyMa:KHOM BHJIe

IOnenesnu N.I". bysnosa JI.M. IllennakoBa M.P. XuMuKO-CIIeKTpagbHbBIN aHAIU3 BELIECTB BHICOKON
yrctoThl. HoBocuOupck: Hayka, 1980 B 6ymaxkHom Bue

Onenesnu N.I'. CrapueBa E.A. ATOMHO-aOCOpPOITMOHHOE OMpeeieHrue OJaropoHBIX METAIIOB:
Mownorpadusa. HoBocubupck: Hayka, 1981 B 6ymaxkuHom Buje 2 3K3.

[Temxosa B.M. I'pomoBa M.J1. Metoabl aGcOpOLIMOHHON CIIEKTPOCKONNUY B AHATTUTUYECKON XUMUHU:
VY4eb. moc. M.: Beicmr. mik., 1976 B yma:kHoM Buae

Tepex T. Muka M. Terym O. DMUCCHOHHBIH criekTpanbHbii anamas: U.1, U.2. M.: Mup, 1982 B
OyMa:KHOM BHjIe

Hopoxosa E.H., IIpoxopoBa I'.B. 3agaun 1 BONpoCk MO aHaIUTHYECKOW Xumuu. M.: Mup,
2001. 267 c. B 0ymaxHoM Buae

[[TamoBamoBa E.H., ITuporo A.B. Xpomarorpadudeckue MeTonbl aHanu3a. MeTomudeckoe
nocobue s creransHoro Kypea. MI'Y, 2007. B 3jiekTpoHHOii opme
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14.T'apmamr A.B., Copoxuna M.H. Merponoruueckue OCHOBbI AHAJIUTUYECKOW XHWMHUHU, B
3JIEKTPOHHOI popMme

B) mporpammHoe obecriedenre u UHTEepHET-pecypChl
http://elibrary.ru
http://H36.pd

http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists

CaliT Hay4HOI0 COBeTa 110 aHanutuueckoit xumun PAH: http://www.rusanalytchem.org
SpringerLink: http://link.springer.com
Kypuan «Ycnexu xumuny: http://www.uspkhim.ru.

The Analyst [DnexTponnslii pecypc]: http://www.rsc.org/is/journals/current/analyst/anlpub.htm.
TrAC - Trends in Analytical Chemistry [Dnextponnsiii pecypc]: http://www.elsevier.nl/inca/
publications/store/5/0/2/6/9/5/.

8) nepuoouyeckue u30aHusl.

Joxianel AkageMun HayK
XKypHan aHanUTHYECKON XUMHUH
XKypHan HeopraHM4eCKON XUMUU
Kypnan ¢pusnueckoit XuMuu
3aBojickas 1abopaTopust
N3Bectust BY3: Martepuainbl 351eKTPOHHON TEXHUKU
KBanTtoBas snekTpoHHKa
Kosutonaueli xypHai
Macc-cniekrpoMeTpus

. Meramuibl

. Mup usmepenui

. Heoprannueckue marepuaist

. OnTHKa U CIEKTPOCKOMIHS

14. OnTuyeckuii xKypHai

15. IlepcnekTUBHBIE MAaTEPUAIbI

16. TeopeTnveckre OCHOBBI XHMHUYECKON TEXHOJIOTHU

17. Ycnexu xumun

18. ®usnka u XUMUS CTEKIIa

19. ®oToHuKa

20. Xumus 1 )KU3HB

21. DHIUKIIONE NS HHKEHEpa-XUMHUKa

CoNoUA~AWNE

el
N RO

=
w

8. MarepuajibHO-TEXHUYECKOE O0ecrieueHne T CHUTIIUHbI
e HoyrOyk, Menua-mpoeKTop, 3KpaH.
e [Iporpammuoe obGecrieueHure st AEMOHCTPAILUU CIalI-TIPe3eHTaLUH.

[IporpaMMma coctaBiieHa B COOTBETCTBHH € TPEOOBaAHUSAMH CIEAYIOLUIUX HOPMAaTUBHBIX JOKYMEHTOB:
1. ®enepanbHbIi TOCYTapCTBEHHBIN 00pa30BaTeNbHbIM CTaHAAPT BbICIIEr0 00pa30BaHUs MO HAMPABIECHUIO

noarotoBku 04.06.01. Xumuueckue Hayku (YpOBEHb MOATOTOBKH KaJpOB BhICHIEH KBaTH(PHUKALIMKU) - IPUKA3
MuHOOpHAYKH Poccun oT 30.07.2014 Ne 8609.

2. Tlacnopt cneumanbHOCTH - macnopT HaydHoi cmeuumanbHocT 02.00.02 — «AHaIUTHUECKas XUMH»,
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http://elibrary.ru/
http://нэб.рф/
http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists
http://www.rusanalytchem.org/
http://link.springer.com/
http://www.uspkhim.ru/
http://www.rsc.org/is/journals/current/
http://www.elsevier.nl/inca/

paspaboransbii dKkcriepramu BAK Muno6prayku Poccum B pamkax HomeHKIaTypsl crHeruanbHOCTEH
Hay4HBIX paOOTHUKOB, YTBEPKIEHHOHN mprKkazoM MunoopHaayku Poccun ot 25.02.2009 . Ne 59.

3. IIporpamma-MuHUMYM KaHIuWJaTCKoro fk3ameHa mo cneruanbHocTH 02.00.02 — «AHamuThuyeckas
XUMUsS», YTBEepXkKAcHHas npukazoM MuHoOpHayku Poccum ot 08.10.2007 Ne 274 «OO6 yTBepKIeHUU
MporpamMM KaHIUJIATCKUX SK3aMECHOB.

ABTOpBI:

3as. JIIIMIIBB, n.x.H. Cennukos I1.T.
3aB.JIJAXBB, k.x.H. ITnmenon B.T.
Penensenr:

C.u.c. JAXBB, k.x.H. Cosun A.1O.
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Kaprsl komnerennuii, B popMupOBaHUM KOTOPOH y4acTBYeT AUCHMIIIMHA

[Tpunoxenue 1

I[nanupyemsble pe3yJibTaThl
o0yueHust
(ToKazaTenu JOCTHKCHHUS

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

3aJJaHHOTO YPOBHS OCBOCHUS 1 2 3 4 5
KOMITIETEHIHH ), mudp
IK-2
3HATD: OtcyrctBue | @parmMeHTapHbIE Henonneie npencrasnenust | ChopmMupoBaHHbBIE, HO CdhopmupoBaHHbIe
COBPEMEHHOE COCTOSIHUE 3HAaHUU MIPEJICTaBICHUS O 0 COBPEMEHHOM COCTOSIHHH | COJIEp Kalllfe OTAeTbHbIC CUCTEeMaTUYECKUe
HAYKH B 00JIACTH COBPEMEHHOM HAyKH B 00JIACTH pOOEIIbI, IPEACTABICHUS O | MPEACTABICHUS O
aQHAJIMTUYECKON XUMHH U B COCTOSTHUM HAaYKU B AQHATUTUYECKON XUMUH COBPEMEHHOM COCTOSIHUU COBPEMEHHOM COCTOSIHUU
CMEXKHBIX 00J1aCTsIX oOnactu HayKH B 00J1acTH HayKH B 00J1acTi
AQHATUTUYECKOU XUMHH AHATUTUYECKOU XUMHH AHATUTUYECKON XUMHH
3HATD: OrtcytcTBUE OO6mue npeacTaBiaeHus o CdopmupoBaHHbI€, HO
yTe ®parmMeHTapHbIe He Tped (opmup ’ CdopmupoBaHHbIe
TpeOOBaHUs K COIEPIKAHUIO U | 3HAHUU TpeOOBaHUSIX K coJieprKallye OTAeIbHbIC
MIPE/ICTaBICHUS O IIPEJICTaBICHUS O
npaBmiia 0pOpMIICHUS COJIEP’KaHUIO U IIPaBUJIaM | IPOOEIIbl IPEeACTaBICHUS O
. TpeOOBaHUAX K . TpeOOBaHUAX K
pyKonucen K myOJIuKaIum B oopmienus pykonuceil kK | TpeOOBaHUAX K
COJIEP’KaHUIO U COJIEP’KaHUIO U TPaBUIIaM
peLeH3UPYEMBIX HAyIHBIX MyOJIMKaIy B COJIEP’KaHUIO U IIpaBUIIaM .
paBuiIaM 0POpMIICHHS . oopmieHus pykomnucei,
U3JTaHUAX . peLeH3UpYEMBIX HayyHbIX | OpopMIIEHHS pyKOMHUCeH,
pyKommcei K HaJIM4Me HEOJHOKPATHOTO
M3TAaHHASX HAJINYHE OJJTHOKPATHOTO 9
MyOIMKAIUU B - OTIbITa MyOMUKALUN B
OTIbITa MYOJIMKAIIMA B
peLeH3UPYEMBIX peLeH3UPYEMBIX HayUHBIX
PELeH3UPYEMBIX HAyUHBIX
HAyYHBIX U3JaHUSIX U3JIaHUSAX
U3JTaHUSIX
YMETh: OrcyrctBue | @parMeHTapHOE B nenom ycnemnoe, Ho He | B nienom ycnentHoe, HO CdopMupoBaHHOE yMEHHE
MPEJCTABIATh HAyYHbIE yMEHUH UCIOJIb30BaHUE CHCTEMaTHYECKOe COJIeprKalllee OTACIbHBIC HCII0JIb30BaTh METOJIOB

pe3yIbTaThI 110 TEME
JUCCePTAIIMOHHON paboThI B
BHJIC TTyOJIUKAIi B
pELEH3UPYEMBIX HAYUHBIX
A3IAHUASIX

METOIOB MOJITOTOBKHU
Hay4HbIX pPE3yJIbTaTOB
K MyOJIMKaIluK B
peLEeH3UPYEMBIX
HayYHBIX U3JIaHUSIX

HCIIOJIE30BAHHE METOI0B
MOATOTOBKH HAaYYHBIX
PE3yJIbTAaTOB K
MyOIMKAIUU B
PEICH3UPYEMBIX HAYIHBIX
H3IaHUAX

MpoOeITbI UCTIOTB30BAHNE
METOJIOB MOJTOTOBKHU
HAyYHBIX Pe3y/IbTaTOB K
MyOIHKaIUU B
PEICH3UPYEMBIX HAyIHBIX
U3JIaHUSAX

MOJITOTOBKH HAYYHBIX
PE3yIbTAaTOB K
MyOJIMKaIuU B
PEIEH3UPYEMBIX HAYIHBIX
W3JIaHUAX




YMETD: OrcyrcTBue | YMeHue npencTasisaTh | B nemom ycnemHoe, VYcenemHoe yMeHue CdhopmupoBaHHOE YMEHHE

IIPENCTABIISTh PE3YJILTATHI YMEHUU pesynbrarel HUP YMEHHE IIPEICTABIATh IIPEJICTABIISATh PE3YJILTATHI IIPEJCTABIIATh PE3YJILTATH

HUP (B T.u., Y3KOMY KpyTy pesynbratel HUP (B T.u., HUP (B 1.4., HUP (B T.u4.,

JMCCepTAaMOHHON paboThI) CICLIMAIIMCTOB JUCCEPTALMOHHOM JMCCEepPTAllMOHHON paboThl) | JUCCEPTALMOHHON

aKaJIeMU4ecKoMy U Ou3Hec- paboThl) aKaAEMUYECKOMY | aKaJIeMHUYeCKOMY M Ou3HEeC- | pabOThl) aKaJIeMHUECKOMY

COOOIIECTBY COOOIIECTBY COOOIIIECTBY 1 OM3HEC-COOOIIECTRY;
OIPEIENIATh LEIEBBIC
rpymnisl U Gopmatsl
IIPOJBUKEHUS
pe3yabTaToOB COOCTBEHHOMN
HAYYHOU JEATEIbHOCTH

BJIAJAETD: OrcyrctBue | @parmMeHTapHOE B nenom ycnemsoe, Ho He | B nenom ycnenrnoe, HO Ycnemnoe u

METOAAaMH TUIAHUPOBAHHUS, HAaBBIKOB IIPUMEHEHHUE METOZIOB | CUCTEMAaTH4YeCKOe coziepaKaliee OTAEIbHBIE CUCTEMAaTUYECKOE

IIOArOTOBKH, ITPOBEACHUS IJIAHUPOBaHMS, IIPUMEHEHHUE METOJI0B npo0esbl IpUMEHEHNE IIPUMEHEHHUE METOI0B

HWP, ananu3a nomay4eHHbIX IIOATOTOBKH H IIJIAHUPOBaHMUS, METO/I0B INITAHUPOBAHUS, IIJIJAHUPOBAHMUS,

JAHHBIX, (GOPMYITUPOBKU nposenenus HUP, IIOATOTOBKH, IIPOBEJEHUS | MOATOTOBKH, IIPOBEIEHUS IIOATOTOBKH U

BBIBOJIOB 1 PEKOMEH/IALINH T10 aHaym3a u oocyxnenust | HUP, ananuza HUWP, ananusa nonyuyennsix | npoBeaenus HUP u

HaNpaBJIEHHOCTH (Hay4YHOMH IIOJIyYE€HHBIX JAHHBIX IIOJIyYE€HHBIX JAHHBIX JTAaHHBIX, POPMYJINPOBKA aHaIM3a 1 00CyXIEeHUS

CHELMAIbHOCTH) BBIBOJIOB I10 pe3ysbTaTaM JKCIIEPUMEHTAIIBHBIX

HUP JaHHBIX; POPMYITHPOBKA
BBIBOJIOB M PEKOMEH IalA
1o pesyabraraM HIP
MK-3
3HATD: OrcyrcTBue | @parmMeHTapHbIE Henonneie 3Hanus o CdopmupoBaHHbIe, HO CchopmupoBaHHbIe U
TpebGoBaHMs K KOPPEKTHOMY 3HaHUHN 3HAHUA O TPEOOBaHUAX | TPeOOBAHMSIX K coJepxKame CUCTEMAaTUYECKHUE 3HAHUS

BBIOOPY METOZI0B 00pabOTKH
IKCIIEPUMEHTAILHBIX JTAHHBIX
W/WJIM METOJI0B YHCIIEHHOTO
MOJICTTUPOBAHUS XUMUIECKUX
MPOIIECCOB; COBPEMEHHBIE
HaIPaBJICHUS Pa3BUTHUS
METOJIOM 00pabOoTKH
IKCIIEPUMEHTAITLHBIX JTAHHBIX
W/WJIM METOJIOB YHCIICHHOTO

K KOPPEKTHOMY BBIOOPY
METOJI0B 00pabOTKH
AKCIIEPUMEHTAIBHBIX
AHHBIX U/ WA METOIOB
YHCIICHHOT'O
MOJICITUPOBAHUS
XAMHYECKHUX
MPOIIECCOB;
COBPEMEHHBIE

KOPPEKTHOMY BBIOODY
METOJI0B 00pabOTKH
AKCIIEPUMEHTAIBHBIX
AHHBIX U/ WA METOIOB
YHCIICHHOT'O
MOJICITMPOBAHUS
XUMHUYECKUX MPOLIECCOB;
COBPEMEHHBIC HAMPABIICHUS
pPa3BUTHUSL METOIOM

orpeeNeHHbIe TPOOEIbI
3HaHUA O TPEOOBAHUSAX K
KOPPEKTHOMY BBIOOpY
METOJ0B 00paboTKH
SKCMIEPUMEHTAIbHBIX
TAHHBIX W/ WA METOIOB
YHUCIICHHOTO
MOJICITUPOBAHUS
XUMHUYECKHUX MPOLIECCOB;

0 TpeOOBaHUIX K
KOPPEKTHOMY BBIOODY
METO0B 00pabOTKU
AKCIIEPUMEHTATBHBIX
JTAHHBIX W/UIN METOJIOB
YHCIICHHOTO
MO/JICIIMPOBAHUS
XUMHAYECKHX TPOIIECCOB;
COBpPEMEHHBIE

24




MOJIETIMPOBaHUS B CBOEH

HaIlpaBJICHUs Pa3BUTHUSA

00paboTku

COBpPCMCHHBIC HAITPABJICHUA

HaIlpaBJICHUS Pa3BUTHU

npodeccuoHanbHO 061acTH METOJIOM 00pabOoTKH AKCIIEPUMEHTAIIBHBIX Pa3BUTUS METOJIOM METOJIOM 00paboTKH
9KCIIEPUMEHTAIIBHBIX JTAHHBIX W/WIU METOJIOB 00paboTKH AKCIIEPUMEHTAIbHBIX
JAHHBIX W/UIIM METOJIOB | YHCIEHHOTO 9KCIIEPUMEHTAIBHBIX JTAHHBIX W/UITU METOJIOB
YHCJIEHHOTO MOJIETTUPOBAHUs B CBOEH JAHHBIX U/WIU METOJIOB YK CJIEHHOTO
MOJIETUPOBAHUS B npodeccnoHanbHOM YHCIIEHHOTO MOJIETTUPOBaHUs B CBOECH
cBOEH obnacTtu MO/JICIIUPOBAHUS B CBOCH npodeccuoHaTbHON
npodecCuoHAIbHON npodeccuoHaTbHON obnactu
o0acTu o0acTu

YMEThb: OrcyrctBue | YacTUUHO OCBOCHHOE B nenom ycneminoe, Ho He | B nenom ycneninoe, HO YcnemHoe u

KoppekTHo ucnonb3oBarhb YMEHUI YMEHHUE KOPPEKTHO CUCTEMATUYECKOE YMEHHUE | COJEprKalllee OT/AEIbHbIE CUCTEMAaTUYECKOE YMEHHE

COBPEMEHHBIE METO/IBI WCIIOJIb30BAaTh KOPPEKTHO HCIOIb30BaTh poOeIbl yMeHue KOPPEKTHO HCIIOJIb30BATh

00paboTKn COBPEMEHHBIE METOJIbl | COBPEMEHHBIE METO/IbI KOPPEKTHO HMCII0JIb30BaTh COBPEMEHHBIE METO/IbI

AKCIIEPUMEHTAJIbHBIX JIAHHBIX 00paboTKu 00paboTKu COBPEMEHHBIC METO/IbI 00paboTKu

W/WJIHA COBPEMEHHBIE METO/IbI AKCIIEPUMEHTAIIbHBIX AKCIIEPUMEHTAIIbHBIX o0paboTku AKCIIEPUMEHTAIbHBIX

YHCIEHHOTO MOJECIMPOBAHUS TAHHBIX W/ WU TAHHBIX W/ WU 9KCIIEPUMEHTAIBHBIX TAHHBIX U/UITU

CJIOHBIX XUMHUYECKHUX COBPEMEHHBIE METOJIbl | COBPEMEHHBIE METO/IbI JAHHBIX W/AITN COBPEMEHHBIE METO/IbI

MIPOLIECCOB B CBOEH YHCIIEHHOTO YHCIIEHHOTO COBpPEMEHHBIE METO/IbI YHCIEHHOTO

npodecCHOHATLHON 00JIaCTH MO/IETTUPOBaHUS MOJIETTUPOBAHUS CIIOKHBIX | YUCIEHHOTO MOJIETTUPOBAHUS CJIOKHBIX
CIIO)KHBIX XUMUYECKHX | XMMUYECKUX MPOIIECCOB B MOJICTTUPOBAHUS CIIOKHBIX | XUMHUYECKHX MPOIECCOB B
IIPOLIECCOB B CBOEH cBOEH MpodeccnoHabHOM | XMMHYECKUX MPOLIECCOB B cBoel mpodeccnoHanbHOM
npogeccuoHaTbHON obnacTtu cBoell mpodeccuoHanbHON | 00nacTu
o0nactu oOnactu

BJIAAETD: OrcyrcTBue | @parmeHTapHOE B nenom ycnemHoe, Ho He | B 1enom ycnemnele, HO Ycnemnoe u

CoBpeMeHHBIMU METOIaMHU HaBbIKOB MIPpUMEHEHNE CUCTEMAaTUYECKOe coJieprKalime CHUCTEMaTUYECKOE

00paboTKH COBPEMEHHBIX METOJIOB | IPUMEHEHUE COBPEMEHHBIX | ONpe/eTIeHHbIE TPOOebl MPUMEHEHHE HABBIKOB

AKCHEPUMEHTAIBHBIX TAHHBIX 00paboTKu METOJ0B 00paboTKH HaBBIKU MPUMEHEHUS MIPUMEHEHNE

W/WJIN COBPEMEHHBIMHU
METOaMHU YHCIICHHOTO
MOJICIMPOBAHUS B XUMHUYECKOM
aHaJIN3€; CUCTEMATHYCCKUMU
3HaHUSIMH B 00J1aCTH
COBPCMCHHBIX METOJ0B
00paboTKu

JKCIEPUMEHTAIbHBIX
IaHHBIX W/ WIN
COBPEMEHHBIMHU
METOIaMH YUCIEHHOTO
MOJEJIUPOBAHUS B
XUMHYECKOM aHAIIN3E;
CHCTEMaTHYECKUMU

AKCIEPUMEHTAIBHBIX
IaHHBIX W/ WIN
COBPEMEHHBIMH METOJIaMHU
YHUCIEHHOTO
MOJEJIUPOBAHUS B
XUMHYECKOM aHAIIN3E;
CHCTEMaTHYECKUMU

COBPEMEHHBIX METO/I0B
00paboTku
AKCNIEPUMEHTAIbHBIX
AHHBIX U/WIA
COBPEMEHHBIMH METOJIaMHU
YUCIIEHHOT'O
MOJICJIUPOBAHUS B

COBPEMEHHBIX METO/IOB
00paboTKu
AKCIIEPUMEHTAIIbHBIX
MaHHBIX H/WIH
COBPEMEHHBIMH METOJaMU
YUCIIEHHOT'O
MOJICJINPOBAHUS B
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OKCIICPUMCHTAJIbHBIX JaHHBIX B
00J1aCTH aHAJIUTHYECKOM
XUMHHU.

3HAHUAMH B 00JIaCTH
COBPEMEHHBIX METOJIOB
00paboTku
IKCIIEPUMEHTAIIbHBIX
IaHHBIX B 00JaCTH
AHAJIMTHYECKON XUMHH.

3HAHUAMH B 00JIaCTH
COBPEMEHHBIX METOJIOB
o0paboTku
IKCIIEPUMEHTAIIbHBIX
IaHHBIX B 00JaCTH
AHAJIUTHYECKON XUMHH.

XAMHYECKOM aHaJIN3E;
CHCTEMATHYECKUMU
3HAHUSIMHU B 00/1aCTH
COBPEMEHHBIX METOJ/IOB
o0paboTku
AKCTICPUMEHTATBHBIX
IaHHBIX B 00J1aCTH
AHAIUTUYECKON XMMUH.

XAMHYECKOM aHaIU3E;
CHCTEMATHYECKUMHU
3HAHUAMH B 00JIaCTH
COBPEMEHHBIX METOIOB
o0paboTku
AKCIIEPUMEHTAIbHBIX
MAaHHBIX B 0071aCTH
AHAJTUTHYECKON XUMUH.

K-4
3HATD: OrcyrctBue | @parmeHTapHbBIE Hemnonneie 3Hanus 00 B nienom nosnnsie, HO [TonHble 1 cucTeMHbIE
OCHOBHBIE [TPUEMBI 3HAHUU IpeicTaBIeHUs 00 OCHOBHBIX IIpUEMax coJieprKalime 3HaHUA 00 OCHOBHBIX
XUMHUYECKOIO SKCIIEPUMEHTA, OCHOBHBIX IIpHEMax XUMHUYECKOTO orpezeNieHHbIe TPOOEIbI IpueMax XUMHUYECKOTO
UHCTPYMEHTAJIbHBIE XUMHYECKOI0 JKCIIEPUMEHTA, 3HaHUS 00 OCHOBHBIX AKCIIEPUMEHTA,
AHATMTUYECKUE METO/IbI JKCIIEPUMEHTA, WHCTPYMEHTAJIbHBIX npueMax XUMHUYECKOIro MHCTPYMEHTAJIbHBIX
UCCIIEI0OBaHUS OOBEKTOB MHCTPYMEHTAJIbHBIX AQHAIUTUYECKUX METO/1ax JKCIIEPUMEHTA, aHAJIMTUYECKUX METO/1ax
OKpY’Karollen cpebl U AHATTUTUYECKUX HCCIIeIOBaHUS OOBHEKTOB MHCTPYMEHTAIIbHBIX UCCIIeIOBaHMS OOBEKTOB
TEXHOJIOTUYECKUX CPEJl METOJIaX MCCIIEI0BaHUs | OKPYXKatoIlel Cpeibl U AQHAJIUTUYECKUX METOJIaX OKpY>Karollen cpeasl U
00BEKTOB TEXHOJIOTHYECKHUX Cpel UCCIIEJIOBaHUS 0ObEKTOB TEXHOJIOTHYECKUX Cpe.l
OKPY’KaroIlley cpesipl U OKPY’KaroIlle! cpefipl U
TEXHOJIOTHYECKHUX Cpe]] TEXHOJIOTHYECKUX Cpe]]
YMETh: OtcyrcrBue | Yactuuno B nenom ycnemnsie, Ho HE | B nenom ycneniHoe, HO VYcnemHoe u
OCYILIECTBIATh UCCIEAOBAHNSA | YMEHUHU c(OopMHpOBaHHBIE CHUCTEMATUYECKOE YMEHHE | COJEpIKallee CUCTEMAaTUYECKOE
00BEKTOB OKpY’KaroIel cpebl yMeHHUs 00 00 ocyIIecTBIEHUN orpeziesieHHbIe TPOOEbI HCIOJIb30BaHNE HaBBIKOB
U TEXHOJIOTHYECKUX CPEJL OCYILIECTBIEHUHU ucclieIoBaHUi 00BEKTOB yMeHHUE 00 OCYIIECTBIEHUH | OCYILECTBICHUS
HCCIIEIOBAHU I OKpY>Karolleu cpelbl U ncciaea0BaHui 00BEKTOB Hcce0BaHui 00BEKTOB
00BEKTOB TEXHOJOTHYECKHUX CPeL] OKpYKaroIlel Cpelbl U OKpY>KaIOILEN Cpeabl U
OKpY’KaroIlen cpesibl U TE€XHOJOTHYECKUX CPe TEXHOJIOTUYECKUX CPEeJ
TEXHOJIOTMYECKHUX CPe]
BJIAAETD: OrcyrcTBue | @parmeHTapHOE B nenom ycnemnoe, Ho He | B nenom ycrnemrnoe, HO Ycnemnoe u
HaBbixamu pazpaboTku HaBbIKOB MIPUMEHEHHUE HABBIKOB | CUCTEMAaTHYECKOE coJieprkaliee CHUCTEMaTUYECKOe

MIPUHIIMIIOB aHAJIN3a 0OBbEKTOB
OKpY>KaloIleu cpenibl U
TEXHOJIOTUYECKUX CPEN

pa3paboTKu PUHIIUIIOB
aHanan3a 00ObEKTOB
OKpY>Karolleu cpelibl U
TEXHOJIOTHYECKUX CPEJ]

MIPUMEHEHHE HABBIKOB
pa3pabOTKH MPUHITUTIOB
aHalm3a 00bEeKTOB
OKpY>Karolleu cpenibl U

orpezieNieHHbIe TPOOEITBI
HpI/IMeHeHI/Ie HABBIKOB
pa3paboTKu PUHIIAIIOB
aHaan3a 00OLEKTOB

MPUMEHEHHNE HABBIKOB
pa3pabOTKH MIPUHITUTIOB
aHanm3a 00bEeKTOB
OKpY>Karolleu cpeibl U
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TCXHOJIOTUYCCKUX CPC

OKpY>Karolleu cpelbl U
TEXHOJIOTHYECKUX Cpe

TCXHOJIOTHUYCCKUX CPC

IK-5

3HATD: OrcyrctBue | @parmeHTapHbIE Hemnonnsie npeacrasinenuss | ChopMupoBaHHBIE, HO CdopmupoBaHHbIe
XUMUYECKHE, PU3NIECKUE U 3HAHUU IIPEICTaBIEHUS O 0 XMMHUYECKUX, coJieprKaliue CUCTEMHBIE
TEXHUYECKHUE aCIEKThI XUMHYECKHUX, (bu3nuecKux u orpeziesieHHbIE TPOOEbI MIPEJICTaBICHUS O
XUMHAYECKHUX MPOMBIIUICHHBIX (bu3NYEeCKUX TEXHUYECKUX aCHEeKTax IIPE/ICTaBIECHUS O XUMUAYECKHX, (PU3nIecKux
MIPOLIECCOB; OCHOBHbBIE TEXHUUYECKUX aCMEKTaX | XUMHYECKUX XUMHYECKUX, PU3NYECKUX | U TEXHUYECKHUX acleKTax
TpeOOBaHUS MPABUI XUMHAYECKUX MIPOMBIIIICHHBIX U TEXHHUYECKUX aCTEeKTax XUMUAYECKUX
0e301MacHOCTH MpH padboTe ¢ MIPOMBIIIJICHHBIX MIPOLIECCOB; OCHOBHbBIE XUMHYECKHX MIPOMBIIITICHHBIX
000pyZIOBaHUEM Pa3TUIHBIX IIPOLIECCOB; OCHOBHBIE | TpeOOBaHUS MPABUIT IPOMBIIITIEHHBIX IIPOLIECCOB; OCHOBHbBIE
KJIACCOB CJIOKHOCTHU U TpeOOBaHUS MPaBUI 0€30MacHOCTH MPH paboTe C | MPOIECCOB; OCHOBHbBIE TpeOOBaHUS MPaBUI
OIIACHOCTH; LIEJIU U 3a/1a4U 0€30MacCHOCTH NPU o0opyoBaHuEM TpeOOBaHUS MPaBUI 0e30macHOCTH IIpU padboTe
HAyYHBIX UCCIIEJIOBAHUMN T10 pabote ¢ Pa3TUYHBIX KJIACCOB Oe3omacHOCTH IpH pabote | ¢ 000pyAOBaHHEM
HaIPAaBJICHUIO JESTEIbHOCTH, o0opyoBaHuEM CJI0)KHOCTHU M OIIaCHOCTH; ¢ 0bopyioBaHUEM Pa3IMYHbIX KJIACCOB
0a30BbI€ IPUHIIUIIBI U METO/IbI Pa3TUYHBIX KJIACCOB LeJH U 33]]a41 HayYHBIX pa3IMYHBIX KJIACCOB CJI0)KHOCTH M ONTACHOCTH;
UX OpraHu3aluu; TpeOoBaHUs K CJI0KHOCTHU U HCCIIEIOBaHUM 110 CJIOKHOCTHU M OIIACHOCTH; LEJIM U 33JJa4l HayYHBIX
MIPEICTABJICHUIO OTYETHBIX OTACHOCTH; LIETU U HaIpPaBIICHUIO LEJH U 33]]7a491 HAyYHBIX UCCIIeIOBaHUI 110
MaTepUajIoB; OCHOBHbIE 3aJ1a4M Hay4HbIX NEeSTENIbHOCTH, Oa30BbIE UCCJIEJOBaHUM 110 HaIPaBJICHUIO
METO/]IbI 00pabOTKH WCCIIETOBaHHM 110 MIPUHIIMITBI ¥ METOBI UX HaIpPAaBICHUIO NesITeIbHOCTH, Oa30BbIC
AKCIEPUMEHTAIIbHBIX JTaHHBIX HaIPaBJICHUIO OpraHM3aluu; TpeOoBaHus | AESITEIbHOCTH, Oa30BbIE MPUHLIMIIBI U METOJIBI X

NesITeIbHOCTH, 0a30BbIE | K MPEACTaBICHUIO HPUHIUIB U METOABI UX OpraHu3aIuu; TpeOoBaHUS

MIPUHITUTIB 1 METOIBI OTYETHBIX MaTEPHAJIOB,; OpraHM3aluu; TpeOoBaHus | K MPEACTABICHUIO

UX OpraHu3aluy; OCHOBHBIE METO/IbI K IIPE/ICTaBICHUIO OTYETHBIX MaTE€PUAJIOB,;

TpeOOBaHUS K o0OpaboTku OTYETHBIX MaTEPHUAIIOB,; OCHOBHBIE METO/IbI

MPEJCTABICHUIO 9KCIIEPUMEHTAIBHBIX OCHOBHBIE METO/IbI 00paboTKH

OTYETHBIX MATEPUAJIOB; | TAHHBIX) o0paboTku AKCIIEPUMEHTAIbHBIX

OCHOBHBIE METO/IbI 9KCHEPUMEHTATbHbIX JTaHHBIX)

00paboTKH JIAHHBIX )

HKCIEPUMEHTATBHBIX

JIAHHBIX)
YMEThb: OtcyrctBue | YacTMUHO OCBOCHHOE B nenom ycnemnoe, Ho HE | B nenom ycnemsoe, HO YcnenHoe (MOJHOE) U
Hcnonb30BaTh HOBOE CIOXKHOE | YMEHHIt YMEHHE UCIIOJIb30BaTh | CUCTEMAaTHMYECKOE YMEHUE | cojepiKallee CUCTEMHOE YMEHUE

TEXHOJIOTHYCCKOC (B TOM YHUCJIC

HOBOC CJIOKHOC

HUCIIOJIB30BATh HOBOC

OIPCACIICHHBIC HpOGCJ’IBI

HUCIIOJIb30BaTh HOBOC
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— HaHOTEXHOJIOTHYECKOE)
000pyI0BaHUE IS TTOTyYCHHS
MEePCIEKTUBHBIX MAaTEPUAIIOB (B
TOM YHCJIC — HAHOMATEPUAJIOB)
Pa3IMYHOTO (PYHKIIMOHATHHOTO
Ha3HAYCHUS; HCIIOJIb30BATh
COBPEMEHHOE COBPEMEHHEIE
busnvecKre MOJICIH, a TAKXKe
PE3YIbTATHI
(byHIaMEHTAILHBIX
MPUKJIAAHBIX UCCIICIOBAHUI
IS pa3pabOTKU HOBBIX
METOAUK arTeCTalluu
CTPYKTYPBI U CBOWCTB
MEPCICKTUBHBIX MaTCpHUaIOB
Pa3IMYHOrO (PYHKIIMOHAIBHOTO
Ha3HA4YCHUS.

TEXHOJIOTHYECKOe (B
TOM YHCIIE —
HaHOTEXHOJOTUYECKOE)
o0opynoBaHue s
MOJTy4YCHHUS
MEePCTIEKTUBHBIX
MaTepUasos (B TOM
qHcIIe —
HaHOMAaTEpHAaJIOB)
Pa3IUIHOTO
(GYHKIIMOHATIBHOTO
Ha3HAYCHUS;
UCIIOJIb30BATh
COBPEMEHHOE
COBpPEMEHHBIC
¢busnueckue MoseNny, a
TaKXKe Pe3yIbTaThI
(byHIaMEeHTAIBHBIX U
MIPUKIIAIHBIX

CJIO’KHOE TEXHOJIOTHUECKOE
(B TOM umnCIEe —
HaHOTEXHOJOTUYECKOE)
o0opynoBaHue ais
MOJTyYeHUS IEPCIEKTUBHBIX
MaTepuasoB (B TOM YUCIE —
HaHOMAaTEpPHAJIOB)
Pa3IM4HOTO
(GYHKIIMOHATIBHOTO
Ha3HAYEHUS; UCIIOIb30BATh
COBPEMEHHOE COBPEMEHHBIE
¢busnueckue Moenu, a
TaKXKe Pe3yIbTaThI
(GbyHIIlaMEHTaJIbHBIX U
MIPUKIIATHBIX
WCCIIEIOBaHMM JIIst
pa3paboTKH HOBBIX
METOJIUK aTTeCTaIlH
CTPYKTYPBI U CBOWCTB

YMEHHUE UCIIOIh30BaTh
HOBOE CJIOKHOE
TEXHOJIOTHYECKOE (B TOM
qHclie —
HaHOTEXHOJOTUUYECKOE)
o0opynoBaHue ass
MIOJIy4EHUs
HEePCIIEKTUBHBIX
MaTepHajoB (B TOM YUCIIE —
HaHOMAaTEPHAIIOB)
pa3IM4HOrO
(YHKIIMOHATILHOTO
Ha3HAa4YeHMsI; UCII0JIb30BAaTh
COBPEMEHHOE
COBpEMEHHBIE (pU3UUECKUE
MOJIEJH, a TaKXKe
pe3yJIbTaThl
(yHIIaMeHTAJIbHBIX U
TIPUKJIATHBIX

CIIO’KHOE
TEXHOJIOTUYECKOe (B TOM
qUCIIe —
HAHOTEXHOJIOTHYECKOE)
obopymoBaHue st
HOJTY4CHHS
NEPCIEKTUBHBIX
MaTepuaioB (B TOM YHCIIe
— HaHOMAaTEePUAJIOB)
Pa3IMYHOTO
(bYHKIIMOHATIBHOTO
Ha3HAYCHUS;
UCTIOJIb30BATh
COBPEMEHHOE
COBpPEMEHHBIC (PU3NIECKUE
MOJIETIH, & TaKKe
pe3yIbTaThI
(byHIaMEeHTaIBHBIX U
MPUKJIIaTHBIX

UCCIIEIOBAaHUM JUIs NIEPCIIEKTUBHBIX VICCIICJOBAHUHN IS UCCIJIEOBAHUM IS
pa3pabOTKH HOBBIX MaTepHaloB pa3InyHOTO pa3paboTKH HOBBIX pa3paboTKN HOBBIX
METOJIUK aTTECTalluH (YHKIIMOHAIIBHOTO METOJUK aTTECTALUU METOJIUK aTTECTALlNH
CTPYKTYpPBI U CBOWCTB Ha3HAYECHMUS. CTPYKTYPBI U CBOWCTB CTPYKTYPBI U CBOWCTB
MIEPCIIEKTUBHBIX NEPCIIEKTUBHBIX MIEPCIIEKTUBHBIX
MaTEpHAJIOB MaTEPHAJIOB Pa3IUYHOIO MaTEPUAJIOB Pa3IMYHOTO
Pa3IM4HOTO (YHKIIMOHAIIBHOTO (bYHKIIMOHATIBHOTO
(YHKIIMOHAJILHOTO Ha3HA4YCHMUS. Ha3HA4YCHMUS.
HA3HAYECHMUS.

BJIAAETD: OtcyrctBue | @parmeHTapHoOe B nenom ycnemnoe, Ho He | B nenom ycneniHoe, HO [Tonnoe n

Hasbikamu paboThI €O HaBBbIKOB IIPUMEHEHHUE HABBIKOB | CUCTEMATUYECKOE cozepaxkailee CHUCTEMAaTUYECKOE

CJIOKHBIM HMCCIC€IOBATCIIbCKHUM,

paboOTHI CO CIIOKHBIM

IMPUMCHCHUC HABBIKOB

ompe/ieJICHHbIE TPOOEIThI

IMPUMCEHCHUC HABBIKOB

KOHTPOJIbHO-U3MCPUTCIILHBIM U HNCCICI0BATCIIbCKHUM, pa60TBI CO CJIOKHBIM HUCIIOJIb30BAHHWEC HABBIKOB pa6OTBI CO CJIOKHBIM
TEXHOJIOTHYECCKHUM KOHTPOJIBHO- HUCCICO0BATCIIbCKHUM, pa6OTBI CO CJIIOKHBIM HUCCICI0BATCIbCKHUM,
O60pyﬂ0BaHI/ICM (B TOM 4HUCJIIC HU3MCPHUTCIIBHBIM U KOHTPOJIbHO- HNCCICI0BATCIIbCKHUM, KOHTPOJIbHO-
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— HAaHOTEXHOJIOTUYECKUM
00opynoBaHHE MUPOBOTO

YPOBHS1).

TEXHOJOTHYECKIM
obopynoBanueM (B TOM
qucie —
HAHOTEXHOJOTHIECKUM
obopynoBaHue
MHUPOBOTO YPOBHS).

HU3MCPHUTCIIBHBIM U
TEXHOJIOTUICCKUM
obopynoBaHueM (B TOM
qHCIIe —
HAHOTEXHOJOTHYECKUM
000py1I0BaHUE MHUPOBOTO

YPOBHS1).

KOHTPOJIBHO-
WU3MEPUTEIBHBIM U
TEXHOJIOTUYCCKUM
obopynoBaHueM (B TOM
qucie —
HAHOTEXHOJOTHYECKUM
o0opyIoBaHNE MUPOBOTO

YPOBHSI).

HU3MCPUTCIIBHBIM U
TEXHOJOTUIECKUM
o0opynoBaHueM (B TOM
qHCIIe —
HAHOTEXHOJOTHYCCKUM
000pyI0BaHHUE MUPOBOT'O

YPOBHS).

BJIAAETD:

HaBbIKaMU pa3pabOTKH U
Bepu(UKaLIUU HOBBIX METOJIUK
aTTeCTalluu CTPYKTYPHI U
CBOMCTB KOHCTPYKIIMOHHBIX U
MHOTO()YHKIIMOHAJIBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTepHaJoB)

OtcytcTBHE
HaBBIKOB

®parmMeHTapHOE
MIPUMEHEHHE HABBIKOB
pa3paboTku u
BepU(UKALUYA HOBBIX
METOAMK aTTECTAIH
CTPYKTYpBI U CBOMCTB
KOHCTPYKIIMOHHBIX U
MHOTO(YHKITMOHATbHBI
X MaTepuaJioB (B TOM
qHCclie —
HaHOMAaTEPHAJIOB)

B nenom ycnemHsoe, HO He
CUCTEMaTHYECKOe
MIPUMEHEHHE HaBBIKOB
pa3paboTKu 1
BepU(HUKaLIMNA HOBBIX
METOJIUK aTTeCTaIlH
CTPYKTYPBI A CBOWCTB
KOHCTPYKLIMOHHBIX U
MHOTO()YHKITHOHATEHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTEPHAJIOB)

B nenom ycneninoe, HO
coJiepxaliee
olpeziesIEHHbIE TPOOEBI
UCIIOJIb30BaHUE HABBIKOB
pa3paboTKu 1
BepU(UKALUU HOBBIX
METO/IMK aTTeCTaIlH
CTPYKTYpbI U CBOWUCTB
KOHCTPYKIIMOHHBIX H
MHOT0() yHKIIMOHAJIbHBIX
MaTepuaios (B TOM YHUCIIE —
HaHOMAaTepHaJIoB)

ITonnoe n
CHUCTEMAaTUYECKOe
MIPUMECHEHHUE HABBIKOB
pa3paboTKu 1
BepU(PUKAINN HOBBIX
METOJIUK aTTECTAINH
CTPYKTYpPBbI U CBOMCTB
KOHCTPYKLIMOHHBIX U
MHOTO(YHKITHOHATHHBIX
MaTepuasoB (B TOM YHUCIIe
— HaHOMaTEepUaJIOB)

29




