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1. MecTo ¥ Heb TUCUUILIMHBI B cTpYKTYype ITA
JlucuuiuinHa «AHaIUTHYECKass XUMHs (KaHIUJIATCKUN SK3aMEH)» OTHOCHTCSA K YHCITY
AJIEKTUBHBIX JTUCIUILUIMH 00pa30BaTeILHOTO0 KOMIIOHEHTA IIPOTPAaMMBbI aCTUPAHTYPHI U U3y4aeTCs
Ha 4 roty oOydeHus B 7 ceMecTpe.
eas IMCHMILIAHBI.

Llenpto ocBOEHMSI AUCHMILIMHBI SBJSETCS IMpodeccroHallbHas MOJArOTOBKA aclupaHTa B
COOTBETCTBUU C YPOBHEM DPa3BUTHUS TEXHUKU U TEXHOJIOTUN B 00JaCTH aHAJIUTHYECKON XHUMUH,
BKJIIOYAIOII[Asi OCBOCHHE TEOPETHUECKUX OCHOB aHATUTUUYECKON XUMHH, €€ 0COOEHHOCTEH, CBSI3ei
C IpyTUMU HayKaMH U €€ MPaKTUYECKO 3HAaUMMOCTH, aHATUTUYECKUX BO3MOXKHOCTEH OCHOBHBIX
TUTIOB XHMHYECKUX PEAKIMi, MPUEMOB pa3JeieHUs, WIACHTU(UKANUA U KOJIUYSCTBEHHOTO
ONpeJIeTICHUS BEIIECTB, UCIIOIb3YEMbIX B aHATMTUYECKON MPAKTUKE, B TOM YUCIIE COBPEMEHHBIX
(GU3MYECKUX METOJIOB aHAllM3a W HCCICJOBAaHUS CTPYKTYphl M COCTaBa BEIIECTB, METOIOB
XUMHYECKOTO YW OMOXMMHYECKOTO aHaiH3a, MPUHIUIOB (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
AHATUTUYECKUX MTPUOOPOB, UX UCIIOIB30BAHUS I PELIICHUS KOHKPETHBIX aHATUTHYECKHX 3a/1a4.

2. Ilnanmpyemble pe3yJibTaThl 00yUYeHHSs 110 JUCHHUIIJIMHE
BbinmyckHUK, OCBOMBIIMI IPOTpaMMy, JOJKEH
3HaTh:
- COBPEMEHHOE COCTOSIHHE HAYKH B O0JIACTH aHAIUTUYECKON XMMHH U B CMEXKHBIX 00JIACTSIX,
- TpeOOBaHMS K COJIEP)KAHHIO M TMpaBwia O(OPMIICHUS pPyKOMHCEH K myONMKauuu B
PELEH3UPYEMBIX HAyUHBIX M3/IaHUIX,
- TpeOOBaHUs K KOPPEKTHOMY BBIOOPY METO/10B 00pabOTKH 3KCIEPUMEHTAIBHBIX JAHHBIX U/WIN
METO/I0B YHCJIEHHOTO0 MOJEIMPOBAHUS XHMHYECKHUX IPOLECCOB; COBPEMEHHBbIE HalpaBJICHUS
pasBUTHSL METOJOM OOpaOOTKM HKCHEPUMEHTANbHBIX JaHHBIX W/WIM METOJIOB YHCIEHHOTO
MOJICIUPOBaHMs B CBOEH podeccnoHaIbHOM 06acTy,
- OCHOBHbBIE MPUEMbI XMMUYECKOTO SKCIIEPUMEHTA, HHCTPYMEHTAJIbHbIE aHAIUTHYECKUE METObI
UCCIIEIOBAaHHS OOBEKTOB OKPYKAIOIIEH CPe/Ibl M TEXHOJIOTUIECKHUX CPEI.
- XUMUYECKre, (PU3NIECKHE H TEXHUUECKUE ACTIeKThl XHMUYECKHUX IMPOMBIIUICHHBIX MPOIECCOB,;
OCHOBHBIE TPeOOBaHMSI MPABUIT O€30TACHOCTH MPHU paboTe ¢ 000PYTOBAHUEM PA3IIMYHBIX KJIACCOB
CIIO)KHOCTH W OIACHOCTH; IeIM W 3aJadyd HAayYHbIX HCCIICOBAaHUHA TI0 HalpaBJICHUIO
JeSITeIbHOCTH, 0a30Bbl€ MPUHIIMITBI U METOJIbl MX OpraHU3alMy; TPeOOBaHUS K NPEACTABICHUIO
OTYETHBIX MaTE€PHUaIOB; OCHOBHBIE METO/IbI 00PAOOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX.
Ymern:
- MPEJCTABIATh HAyYHbIE PE3YJIbTAThI I10 TEME JUCCEPTAMOHHONW PabOThI B BUJIE ITyOIUKAIMA B
PELIEH3UPYEMBIX HayUHBIX M3/IaHUSIX,
- mpeacTaBisATh pe3yiapTarsl HUP (B T.4., nuccepraninoHHON paboThl) akaeMHUuecKoMy U On3Hec-
COO0O0IIECTBY,
- KOPPEKTHO HCIIOJIb30BaTh COBPEMEHHBIE METOABI 0O0pabOTKH SKCIEPUMEHTAIbHBIX JTaHHBIX
U/WIIN COBPEMEHHBIE METObI YHCICHHOTO MOJICIIMPOBAHUS CIOXKHBIX XUMHUECKUX MPOLIECCOB B
cBoel mpodeccuoHanbHOM 001acTy,
- OCYILIECTBJISAT MCCIIEI0OBaHNUS 00BEKTOB OKPY>KaIOIIEH Cpebl M TEXHOJIOTHYECKUX Cpe]l,
- HCIIONIb30BaTh HOBOE CIIOKHOE TEXHOJIOTWYEeCKoe (B TOM 4YHCJIE€ — HAHOTEXHOJOTHYECKOE)
000pyIOBaHUE JUTsI TIONTyYSHHSI TIEPCIIEKTUBHBIX MaTepPHaJioB (B TOM YHCIIe — HAHOMATEPHAJIOB)
pa3nUYHOTO (DYHKIIMOHAJIBHOTO HAa3HAYEHHUsS; HCIOJIh30BaTh COBPEMEHHOE COBPEMEHHEIC
(bu3nUecKne MOJIENH, a TAK)KE PE3yIbTaThl (yHIAMEHTAIBHBIX U TPUKIIATHBIX UCCIIETOBAHMMA IS



pa3pabOTKH HOBBIX METOIWK aTTECTAIMH CTPYKTYPHl U CBOWCTB MEPCICKTUBHBIX MaTEPHAIIOB
Pa3IMYHOTO (PYHKIIMOHATBHOTO HA3HAYCHHUS.

Baagernb:
- METogaMu HJIaHI/IpOBaHI/ISI, IIOATrOTOBKH, HpOBGI[eHI/ISI HI/IP, aHaJin3a HOJIy‘-IeHHBIX JaHHBbIX,
(hOpMYIIMPOBKY BHIBOJIOB H PEKOMEHIAIIMI HAYYHON CHICIIHAILHOCTH,
- COBPEMEHHBIMH METOJaMH OOpaOOTKH 3KCHEPHUMEHTAIBHBIX JTAHHBIX H/WUJIM COBPEMEHHBIMH
METOJIaMH YUCJICHHOT'O MOJICIMPOBAHUS XUMHUYECKHUX MPOIIECCOB; CUCTEMATUUYECKUMH 3HAHUSIMU
B 00JaCTH COBPEMEHHBIX METOJOB OOpa0OTKHM JKCIIEPUMEHTAJIbHBIX JAaHHBIX B 00JIaCTH
aHAJINTUYECKON XMMMH,
- HaBbIKaMH pa3pa60TKI/1 (1)YHI[aMeHTaJIbHBIX OCHOB TCXHOJIOT'MYCCKUX HpOLIGCCOB HOJIy‘-IeHI/ISI
MaTepI/IaJIOB, OCYH.IeCTBJIeHI/ISI I/ICCHG,Z[OBaHI/Iﬁ nonyqumI 158 I/I3y‘-IeHI/I$I nux CBOﬁCTB,
- HaBBbIKaMHU pa6OTLI CO CJIOXHBIM HCCICA0OBATCIIbCKUM, KOHTpOJIBHO-HSMGPHTGHLHBIM 158
TEXHOJOTHYECKHM O0OpyJIOoBaHHEM (B TOM 4YHCIIC — HAHOTEXHOJIOTHYECKUM OO0OpYIOBaHHE
MHUPOBOTO YPOBHS),
- HaBbIKaMU pa3pabOTKH U BepU(PHUKAIUN HOBBIX METOJUK aTTECTAllUU CTPYKTYpPbl U CBOICTB
KOHCTPYKUHMOHHBIX U MHOTO(YHKIIMOHATBHBIX MaTEPHAIOB (B TOM YHCIIE — HAHOMATEPHUAJIOB).

3. CTpyKkTypa U coepkaHHue IMCUMILINHBI.
O6bem muctumMHbl (MOayIst) coctaBisieT 1 3auérHas equHuIa, Bcero - 36 4acos, U3
KOTOPBIX 28 YacOB COCTABIISICT KOHTAKTHAS Pab0oTa 00ydarolIerocs ¢ mperoaBaresieM (3aHsTHsI
JICKIIMOHHOT'O TUIIA), 8 YaCOB COCTABJISICT CAMOCTOSITEIbHAS paboTa 00yYaroIerocs.

Taoauna 1
CrpykTypa M CIMIIMHBI
B ToM yucae
KonTakTHas padoTa, 4acoB
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OO0111ve BOMPOCHI 3 2 - - - 2 1
MeTo bl aHAIH32 13 12 - - - 12 1
MeTpoJiorus ¥ XeMOMETpHKa 8 6 - - - 6 2
ABTOMaTH3aIIMs aHAJIM3a 4 2 - - - 2 2
AHaJM3 KOHKPETHBIX 00BEKTOB 10 8 - - - 8 2
6 MOM Hucne meKyuwuilt KOHmpoJb 1 yac.
IIpoMe:kyTOUHAsi AaTTeCTANMA. —
Ixsamen

[ Mroro | 36 | 28 | - - - | 28 | 8




Coz[epma}me AUCHHUIIIMHBI

Taoauna 3

HaumenoBaHue
pas3nena
(Mmony.Jist)
JUCIHILTHHBI

Copnep:xanue pa3aeia

®opma
NPOBeACHUA
3aHATUHA

DopMa TeKylUIero
KOHTpOJA*

Oo6111e BOIpoCk

IIpenmer ananuTuueckoi xumuu. Leau u
0COOEHHOCTH aHAJTUTUYECKON XUMHUH U
AQHAIMTHYECKOH Ciry)Obl. B3anMocBs3b
AQHAJIUTUYECKON XUMHHU C IPYTHMMU HayKaMH,
3HaueHue 1 odmiectBa. OCHOBHBIE JTAIlbI
pa3BUTHs. AHAIUTHYECKHE 3a]a4k: 0OHApYKEHHE,
uaeHTH(UKALUS, ONIPpEeIeHUE BEIECTB.
Xumudeckue, pu3ndeckue U OMOIIOTHIECKHe
METO/Ibl aHATUTHIECKOH XUMHUH. MeTo b1
OOHapyXeHHs1, HACHTH(UKAIINH, PA3JCICHUS U
KOHLICHTPHUPOBAHUS, ONIPECICHUS; THOPUIHBIC U
KOMOMHMPOBAHHBIE METOIbI. METOBI IPSIMBIE U
KOCBEHHBIE.

OCHOBHBIE XapaKTEPUCTUKH METOJIOB ONpPE/ICICHUS:
YyBCTBUTEIBHOCTD, IPE/ie)l OOHAPYKEHHUS,
JIMara3oH ONpeesieMbIX COAepP KaHHH,
BOCIIPOU3BOAUMOCT, IIPaBIIIBHOCTE,
CEJIEKTMBHOCTh. MeTo U METOIUKA.

Buas!l XUMHUECKOTO aHAIN3a: U30TOIHBIH,
3JIEMEHTHBIN, CTPYKTYpPHO-TPYTIIIOBOH
((pyHKIIMOHANEHBIN), MOJIEKY IS PHBIH,
BEIIECTBEHHEIH, (ha30BBIi. Makpo-, MUKpPO-,
yJIbTpaMUKpoaHaiu3. JIokaibHbIH,
Hepa3pyLIaolni, JUCTAHIUOHHBIHN, HENIPEPBIBHBIM,
BHEJIA0OPATOPHBEIIT (IIOJIEBOH).

Jlexuun

Pegepar

MGTOI[LI aHaJIn3a

2.1 Xumuueckue memoonl

2.1.1 Teopemuueckue ocHo8bl

Hcnonb30Banne 3aKOHOB TEPMOJAMHAMUKA U
KUHETUKH JJIs OTICAHUS U YTIPABJICHHUE PealbHBIMH
TOMOTE€HHBIMH U T€TEPOT€HHBIMH CHUCTEMaMH.
KonnuecTBeHHBIE XapaKTEPUCTHKN PaBHOBECHH:
TEPMOJUHAMUYECKAs. U KOHLUEHTPALMOHHbIE
KOHCTaHTHI, CTAaHIAPTHBINA 1 (hOpMaTbEHBIN
MTOTEHIINAJIBI, CTEIICHb 00pa3oBaHus (MOJbHAS JTOJIS)
KOMITOHEHTa. PacueT akTHBHOCTEN U paBHOBECHBIX
KOHIICHTpAaIlil KOMIOHEHTOB. BydepHble CHCTEMBI.
KucioTrHo-ocHOBHOe paBHOBecue. PasButue
TIPEICTaBICHUH O KUCIOTaX U OCHOBAHUSIX.
Hcnonp30Banre MPOTOTUTHUECKON TEOPHH JIS
ONMCaHUsl PABHOBECUN. BiusiHue cBONCTB
pacTtBopuTeneii; ux kiaccupukamnus. KoHcTaHTbl
KHCJIOTHOCTH U OcHOBHOCTH. DyHK1Ms ["ammerTa.
BydepHbie pacTBOpHL

Komnuiekcoo0pa3zoBanue. THUIbI KOMIUIEKCHBIX
COEJIMHEHUI1, UCTIOJIb3YEMBIX B XUMHUYECKOM
aHamu3e. CTyneH4aToe KOMILIEKCOOOpa3oBaHue.
KoHucTanTs! ycroitunBocTi. MeToibl onpeieneHus
COCTaBa KOMIUIEKCHBIX COEAMHEHUN U pacyeTa
KOHCTAHT ycToiunBoCTH. KnHeTnka peakiuit
KoMILIeKcooOpa3oBanus. CTaOmIbHbIC U Ja0UIbHBIE

Jlexnun

Pegepar




KoMILIeKChl. [IprMephl HCmosib30BaHus
KOMILJIEKCOB.
OKHCINTEIbHO-BOCCTAHOBUTEJIbHOE
paBHoBecue. OOpaTiMbIe 1 HEOOpaTHUMBbIE
peakuuu. YpaBuenue HepHera. CMmenianHbli
NnoTeHuan. MeToibl u3MEPeHHUs: OTEHLIUATIOB.
KoHucranTsl paBHOBecHs. MeXaHNU3M OKHUCIUTENBHO-
BOCCTaHOBUTEJbHBIX peakuuil. KaTtanutuueckue,
ABTOKATAINTHYECKUE, CONPSIKCHHBIC H
WHAYIMPOBAaHHBIE OKHUCIUTEIHHO-
BOCCTAHOBHTEIIbHBIE peakiti. [Ipumepsr
AHATTUTHIECKOTO MCITOB30BAHMS.

IIpoueccol ocaxaeHusi-pacTBOpeHus. PapHoBecus
B CHCTEME KUJIKOCTh -TBepast paza. KoHCTaHTHI
paBHOBECHS; paCTBOPUMOCTh. MeXaHu3m
00pa3oBaHMs U CBONCTBA KPUCTALTHYCCKUX U
aMopQHBIX 0caaKoB. KOIOUIHBIC CHCTEMBI.
3arpsi3HEeHUs U YCIOBHS MOJTYYSHHUS YUCTHIX
0CaJIKOB.

OpraHuyeckne peareHTbl B XHMHYECKOM
anaan3e. OyHKINOHAIEHO-aHAINTHYECKUE TPYTIIIIEL.
BnusHIe CTPYKTYpHI OpTraHUIECKUX PEareHTOB Ha
uX cBoicTBa. TeopeTnieckrne OCHOBEI
B3aUMO/ICHCTBUSI OPTAHUYECKUX PEAreHTOB C
HOHaMH METaJlIOB.

2.1.2 I pasumempuueckue memoobvi

CymHOCTh, 3Ha4eHUEe, TOCTOMHCTBA U OTPaHUYCHUS
MPSMBIX U KOCBEHHBIX TPaBUMETPUUECKHUX METOIOB.
TpeOoBanwusi, IpebsBIsIEMBbIE K OCAKaM.
BaxxHeiine HeopraHMYECKIe U OpraHMIECKIe
OCaJNTeN. AHATUTUIECKUE BECHI.

2.1.3 Tumpumempuueckue memoovl

CymHocTh 1 Kiaccupukanys. Buasl TuTpoBaHus
(mpsimoe, obpatHOe, KocBeHHOe). KpuBrie
TUTpOBaHUs. TOUKa IKBUBAJIICHTHOCTH, KOHEYHAS
TOYKA TUTPOBAHUSI.

Kuc10THO-0CHOBHOE TUTPOBAHUE B BOJHBIX U
HEBOJIHBIX cpenax. [lepBudHbIe cTaHIapTHBIE
pactBopbl. KpuBble TUTPOBAaHUS JUISI OJHO- U
MHOTOOCHOBHBIX cHCTeM. THAUKATOPHI.
OKHCIUTETEHO-BOCCTAHOBHTEIHLHOE
THTpoBaHMe. [lepBUYHBIC 1 BTOPUYHBIC
CTaHIAapTHEIC pacTBOPHL. KpHBBIE THTPOBAHUS.
Wupukatopsr. [IpenBapurenbHOe OKUCICHIE U
BOCCTAHOBJICHHE OIPEICIIEMBIX COCTUHECHUH.
Kpatkast xapaKTepuUCTHKA PAa3IMIHBIX METOJIOB.
KomniiekcomeTrpuyeckoe TUTPOBaHMe.
CymrocTs. Mcnonb3oBanne
aAMUHOTIOJIMKAPOOHOBBIX KHUCJIOT B
KOMIUIEKCOHOMETpUH. BaxkHelirie yHuBepcalibHbIe
U CHeI(pUIecKre METaNIOXPOMHBIE HHIUKATOPHI.
[IpakTryeckoe UCIoIB30BaAHNE.

OcanurenbHoe TuTpoBanue. CymHocts. Kpussle
TUTPOBaHUS. MeTOAbl HHAWKALMYA KOHEUHON TOUKU
TUTpOBaHus. HAUKATOPBI.

2.1.4 Kunemuuecxue memoovi

CymsocTts MeTo10B. JnddepeHnnanbHbli 1
HHTErpaibHbli BapuaHThl. Katanutuueckuii u
HEKaTaJIUTUYECKUN BapuaHThl. MeTo bl
onpeieNieHUs] KOHIICHTPAIIMN HHIUKATOPHBIX
BemecTB. UyBCTBUTEIHHOCTD, M30MPATENHHOCTD H
TOYHOCTbH, 00JIACTH TPUMEHEHHS.




2.1.5 Buoxumuyeckue memoobl

CymHocTs MeToA0B. DepMeHTaTUBHbIE
HWHJUKATOPHBIC Peakui. XUMUYecKas: Ipupoa u
CTPYKTypa epMeHTOB. IMMOOMITN30BaHHEIC
(bepmenThl. BroceHcops! U PepMEeHTHBIC
371eKTpoAbl. CyIIHOCTh UMMYHHBIX METO/IOB.
MeTtonbl perucTpaluy aHaIUTUYECKOT0 CUTHAJIa B
OMOXUMHYECKUX U IMMYHHBIX METO/IaX.
UyBCTBUTEIBHOCTD, M30UPATEIHHOCTD U TOYHOCTh
MeTo10B. O0IacTH MPUMEHECHHS.

2.1.6 DnexmpoxumuuecKkue memoovl
Teopernueckue ocHoBbl. Kitaccuduranms
MeTo10B. OCHOBHBIE MPOLIECCHI, MPOTEKAOIINE Ha
3JIEKTPOAAX B DJIEKTPOXUMHUUECKON sSTUeHKe.
Kuneruka 31eKTpOXUMHUYECKUX MPOLIECCOB.
IonsipuzanvonHast Kpubasi.

ITorenunomerpusi. PaBHOBECHBIE
SJIEKTPOXUMHUYECKUE CUCTEMBI 1 X
XapaKTepUCTUKU. IOHOMETpHS: BO3MOKHOCTH
METO0/1a U OrpaHuYeHUsl. TUIIBI HOHCEIEKTUBHBIX
3JIEKTPOAOB U UX XapaKkTepucTUKU. [1osieBbie
TpaH3ucTOphl. [loTeHIMOMETpHUUECKOE TUTPOBAHUE
C HEMOJISIPU30BaHHBIMU U NOJISIPU30BAaHHBIMU
BJIEKTPOIaMHU.

Kyaonomerpus. [Ipsimasi moTeHIIMocTaTuyecKas u
raJIbBAaHOCTaTHUYECKasl KYJIOHOMETPHSI.
KynonomeTpudeckoe TUTpOBaHUE, €TO
BO3MOXHOCTH M IPEUMYIIIECTBA.
BoJsbTamnepomerpusi. XapakTepUCTUKU
BOJIbTAMIIEPOTPAMM, UCIIOJb3YEMBIE Ul U3YUECHHUS
U ONpEAENEHUs] OPTAaHUYECKUX U HEOPTAHUYECKUX
coelMHEHUI. MeTponoruueckue XapakTepuCTUKI
Pa3IMYHBIX BApUAHTOB MOJIApOrpadu,
BO3MOXHOCTH M OI'PaHUYEHHUS METOJIOB.
MHBepcuoHHAs BOIBTaMIIEPOMETPHS U €€
npUMeHeHue B aHanu3e. [IpsiMble 1 KOCBEHHBIE
BOJIbTaMIIEPOMETPUUECKUE METOIBI.
Konaykromerpus. [Ipsmas HU3KO9aCTOTHAS
KOHJAYKTOMETPUS U KOHIYKTOMETPUIECKOE
TUTpoBaHue. Mcnonb3oBanue
KOHIYKTOMETPUIECKHAX JAaTINKOB B XpoMaTorpaduu
U APYTHUX METOAax aHallu3a.

2.2 Du3uueckue memoovt

B3aumoneiicTBue BelecTBa ¢ 3IEKTPOMAarHUTHBIM
H3ITy4YE€HUEM, IOTOKaMH YaCTHI], MArHUTHBIM
TOJIEM.

2.2.1 Memoowr amomHot onmuueckoti
CNneKmpoCcKonuu

TeopeTnyeckune 0CHOBbI. ATOMHBIE CIICKTPbI
SMUCCHUH, TTOTIIOMEHUS U (PITyOpPECIICHITNN.
Pesonancuoe nornomenue. CaMOIOIIOIIEHNUE,
MOHM3AIMA. AHATUTHYECKNE JIMHUH. 3aBUCUMOCTD
AQHAJIUTUYECKOTO CUTHAJIa OT KOHUEHTPALIUH.
ATOMHO-3MHCCHOHHAS CIIEKTPOCKONMS.
Bo30yxneHue mpod B INIAMEHH, B TyTOBOM H
HCKPOBOM pa3zpsiaax. HIyKTUBHO CBsI3aHHAast
mwra3ma. Peructpanus cnekrpa. UneHTudukamnms u
ONpeeNIEHUE 3JIEMEHTOB [0 SMUCCUOHHBIM
criekTpam. OU3NYECKUEe U XUMUIECKHIE TOMEXH.
Buytpennuii crannapt. [lonasnenue Memaronimx
BIIMSTHUN MATPHUIIBI U COMYyTCTBYIOIINX JIEMEHTOB.
[Ipumepsl UCIIOJIB30BAHMUSL.




ATOMHO-a0COpPOLIMOHHAS CIEKTPOMeTpHSI.
CymHocTth MeToa. CTOUHUKY U3TydeHus.
[Inamennast aromuzanusi. XapakTepUCTUKH IIIaMEH
U MX BBIOOP. DJEKTPOTEPMUIECKAS aTOMH3AIIHS.
Tumbl SIEKTPOTEPMUUECKUX aTOMU3ATOPOB.
Cnoco0s1 moaroroBku npoosl. [Tomexu:
xuMudeckue U prmueckue. Koppekmus nomex.
UyBCTBUTENBHOCTD U M30MpaTenbHOCTh. [IprmMepst
HCTIOB30BaHUS.

ATOMHO-()JIyOpecleHTHAsl CIIEeKTPOCKOIHS.
puamn metoma. CriocoOsl BO30YKIIEHHSI aTOMOB
(Y® mnyuenwne, nasep). Bzanmaoe iisiame
9JIEMEHTOB U YCTPaHEHUE 3TUX BIUSHUA.
[IpakTudeckoe MprUMeHEHUE.

2.2.2 MemoOwl penmeeHo8CKOU U 21eKMPOHHOL
CHneKmpoCcKonuu

MeToabl peHTIeHOCHEKTPAJIBHOI0 AaHAJIN3A
(PCA). Knaccudukarust SMUCCHOHHBIX METOJIOB
PCA. 3akon Moznu. KauectBeHHbIH 1
KOJIMYECTBEHHBIH aHann3. MaTpudabie 3 QEKTHL
THIBI peHTTeHOBCKUX CHEKTPOMETPOB.
CpaBHHTENbHAS XapaKTEPUCTHKA METOIOB.
[IpakTrdeckoe MpruMeHEHHE.

AOGCOpPOITMOHHBII PCHTTCHOCTICKTPAIBLHBIN aHAIIH3.
IIpuniyn Merona; IpUMEHEHUE.

PenrtrenoBckasi poTO3IEKTPOHHAS CLIEKTPOCKOIIHSI.
Oske-3JIeKTPOHHAs CTIeKTpocKonus. OCHOBBI
MeToJ10B. [IpakTHueckoe NpuMeHEHNeE.

2.2.3 MemoOwvi MONEKYIAPHOU ONMUYECKOTU
CReKmpoCKOnuU

Teopernyeckue 0CHOBBI. MOJICKYISIPHBIC CIICKTPHI
TIOTJIOIIEHSI, UcITycKaHus. OCHOBHBIE 3aKOHBI
CBETONOTIIONICHNS U HCITycKaHus. PaccesHue cBeTa.
Honspuzanus u ontu4eckas akTHBHOCTh. CIIocoOBI
M3MEPEHUS aHATUTUIECKOTO CUTHAIA.
CunexTpodoromerpus. CriocoOb! onpeieeHHs
KOHIIEHTPAIMH BEIIEeCTB. AHAIN3
MHOTOKOMIIOHEHTHBIX cucTeM. CIEKTPOCKOMHS
oTpakeHHs. JJOCTOMHCTBA M OTPAaHUYEHHUS METO/IOB.
[IpakTHyeckoe NpruMeHEeHHE.

JIroMuHecleHTHbIE MeTOAbl. Buabl
moMuHecHeHIInA. OCHOBHEIE 3aKOHOMEPHOCTH
MOJIEKYJISIpPHOH JItoMHHecLeHIMU. KauecTBeHHBIH 1
KOJIMYECTBEHHBIH aHAIN3.

HUK- u pamaHoBckasi (KOMOMHALIMOHHOTO
paccesinusi) cnekrpockonus. KonebarenpHbie U
BpallaTeIbHbIe CIIEKTPhl. KauecTBeHHBIN 1
KOJNMYeCTBEHHBIH aHanmn3. OcoOEHHOCTH aHaIN3a
po0 B Pa3TUYHOM arperaTHOM COCTOSTHHU.
Hedenomerpust u TypouauMeTpHS.
doToaKycTHYECKAS CNIEKTPOCKOMUS.
HoasipumeTpus. [IpuHINIE METOOB U 0071aCTH
MIPUMEHEHHUS.

2.2.4 Memooul macc-cnekmpomempuu

Cnoco0bI Macc- CIEKTPOMETPUIECKOTO aHaANIN3a,
perucTpanus 1 UHTEpIpeTaIus Macc-CleKTPOB.
KauecTBeHHbIN 1 KOJIMYECTBEHHBIN aHalu3. MeToz
H30TOITHOTO pa3daBiicHHsI. XpoMaTo-Macc-
CHEKTPOMETPHSI.

2.2.5 Pe30oHancHble CheKMPOCKORUYeCcKue Memoobl
MarauTHO-TUTIONIbHBIE TTepexoabl. CIuH-
peuieTo4Has U CIMH-CIIMHOBAs penakcanus. SIMP-
CIEKTPOCKONHST, TPUMEHEHHE ISl HACHTU(UKAIIH




coequnenuit. SI1P-cnexkrpockonus. [Ipumenenue B
aHause.

2.2.6 Aoepro-ghusuueckue u paduoxumuyeckue
Memoobl

OneMeHTapHbIe yacTUIbl. OCHOBHBIE BU/IBI
PaAMOAKTUBHOIO Paclaja U AIEPHBIX U3TyUCHUH.
AKTHBALMOHHBIN aHanu3. HelitpoHHo-
aKTHBAIIMOHHBIN aHAIN3. AKTHBAINSA 3apsSKEHHBIMU
yacTUaMH. ['aMMa-aKkTHBAallMOHHBIN aHAJIM3.
MeTtponoruueckue xapakrepucTuku. [Ipaktuueckoe
IIPUMCEHEHHE.

PapnoxumMuveckue MeTOAbI: METOIBI
PaAMOAKTUBHBIX MHIUKATOPOB U U30TOIHOTO
paszbaBienus. O0mIas XxapakTepucTHKa U
IIPUMEHEHUE.

2.2.7 Memooul 10KanbH020 aHanu3a u aHaiu3a
nosepxHocmu

Knaccudukarus; pusnyecKiue OCHOBHI.
JlocTonHCTBa M 00JIACTH TPUMEHEHHUS.
OcobenHoct Mpo600TOOPa U MPOOOIIOATOTOBKH.
[Tpumeps! HCHIOTB30BAHUSL.

2.3 Buonozuueckue memoowt

CyIIHOCTh METO/IOB, MX NPEUMYIIECTBA U
orpanuueHus. MTHINKaTOpHBIE OpPraHU3MBI, UX
THIBL. AHAIMTUYECKUIl CUTHAJ U CIIOCOOBI €ro
perucrpanuu. OnpeneneHue GU3NOIOTHISCKU
HEaKTUBHBIX COCIMHEHHN (XMMHUKO-OHOIOTHYECKHE
MeToIbl). MeTposorudeckue XapakTepHuCTHKY.
OO0nacTu NpUMEHEHUs.

2.4 Xpomamozpaghuueckue memoowt

2.4.1 Teopemuueckue 0CHOBbI

OcHoBHble NOHATUS. Teopust paBHOBECHON
xpomarorpaduu. Ypaaenue Ban-/Ieemtepa.
OOmue moaxo/ sl K ONTUMH3AINH TIpoliecca
XpoMaTorpauuecKoro paseJeHus! BEIIECTB.
Crnoco0bl ocyIIeCcTBICHHS XpOMaTOrpahuIeckoro
npornecca. OCOOEHHOCTH KalMUISIPHBIX KOJIOHOK.
Crnoco0blI AIIOUPOBaHUsE BEIIECTB. JIeTeKTOPEI.
Knaccudukanus xpomarorpaguieckux METOI0B.
2.4.2 I'azosas xpomamozpaghus
I'azo-agcopOumnonnas (razo-reepaodgasnas)
xpomarorpagus. CyuHocts Metoga. U3orepmsl
azncopbrmu. TpeboBaHus K Ta3aM-HOCUTEISAM H
azncopOenram. [IpumMeps! Hcnoabp3yeMbIx
azcopOeHTOB. XUMHYECKOE U aCOPOLIOHHOE

Mo (UIMPOBaHNE TOBEPXHOCTH afcOpOEHTa.
Bnustaue TeMnepatypsl Ha yAep)KUBaHUE U
pasnenenune. ['a3zo-agcopObrronHas XxpoMaTorpadpus
C IPOTPaMMHUPOBAHHBIM TIOABEMOM TEMITEPATYPHI.
[Herexropsl. IIpumepsl npuMeHenus. Peakunonnas
razoBast Xxpomarorpagusi.

Beicoko3pdekTHBHAS KANULISIPHASI Fa30Bast
xpomatorpagus. Cymuocts metoaa. [Ipumenenue
JUISL IICHTU(UKAIMY BELIECTB, U1 aHAIU3a
CIIOXHBIX cMecel, 00bEKTOB OKPYKAIOIEH Cpe/Ibl.
I'azo-xuaxocTHas xpomarorpadus. [punnun
Merona. OOBEKTHI uccieoBanus. TpeboBaHuUs K
HOCHTEJISIM M HETIOJBIDKHBIM XKUAKUM (azam.
Bnustane npupoas! KUaKoi (assl 1 pa3aensieMbIx
BemecTB Ha 9()(HEKTUBHOCTD pa3aenecHus.

2.4.3 XKuoxocmuas xpomamoepadghusi
BeicokodpdekTHBHAS KUAKOCTHAS
xpomartorpadus. Cymuocts MeToaa. TpeboBaHwus




K azicopOeHTaM 1 NMoBIKHOM (aze. BinsHue
MIPUPOJIBI M COCTABA DJIIOEHTA Ha 3P PEKTUBHOCTH
pasnenenus. PasHoBuaHOCTH MeTOMa B
3aBUCHMOCTH OT IOJISIPHOCTH HETIOJBHIKHOM (ha3bl:
HOpMaJIbHO-(a30BbIH U 00paneHHO-(a30BbIid
BapuaHThl. BeIOOp ycioBuMii pasaeneHus.
[HerexTopsl. [IpuMeHeHue s aHaIn3a CI0XKHBIX
cMecei.

HonooOmenHnas xpomarorpadus.
Heopraauueckne u opraHudeckue HOHOOOMEHHHUKH
1 uX cBoiicTBa. KoMimiekcooOpasyrormime
NOHOOOMEHHUKH. KnHEeTHKa 1 CEeNeKTUBHOCTD
noHHOro oOMeHa. BimsiHre npupo/s! 1 coctaBa
JIIIOEHTA Ha CEJIEKTUBHOCTD Pa3/IeleHUs BEIECTB.
IIpumMeps! NpUMEHEHUSL.

Honnasi xpomaTorpagus. OcoOeHHOCTH METO/1a.
JIByXKOJIOHOUYHBI U OJHOKOJIOHOYHBIA BApPUAHTHI
merona. Copbentsl. Jlerekropsl. [Tpumepst
TIPUMEHEHNS.

Hon-napuas xpomartorpagus. [Ipunnun meroaa.
Posnp HemoABMXHOH (pa3bl ¥ BBOAUMOTO B SIIFOCHT
nporuBonoHa. O0IacTH MPUMEHEHUS.
JKcKiI03H0HHAsA XpomaTorpagus. OcoOeHHOCTH
MEeXaHU3Ma yAEepP >KUBAaHUS MOJICKYJI.
XapaKTepuCTHKH COPOCHTOB M NOABHKHBIX (ha3.
Bo3moxkHocTy ¥ npumeps! npuMeHeHus. ['einb-
xpomarorpadus. O6nacTi MPUMEHEHUS.
A¢dunnast xpomatorpadus. Crneunduka metrosa,
MIPUMEHsIEMbIE aICOPOCHTHI. Y CIIOBUSI TPOBECHUS
npouecca paszaeneHus. O0nacTu NpUMEHEHHS.
ToukocJioiiHasi xpomarorpagus. CynHocTh
MeTo/a U 00JIacTH IPUMEHECHHS.

2.5 Ceepxxpumuueckas (parouonasn)
xpomamozpagusa. CymHOCTb, 0COOCHHOCTH,
IIPUMEHEHHE.

2.6 /Ipyzue memooul pazoenenusn u
KOHUEeHmpupoganus

[Iporiecchl 1 peakiu, Jexaniie B OCHOBE METOJIOB.
TepMonnHaMHu9YecKne M KHHETHUECKHE
XapaKTepUCTHUKH Pa3iesIeHUs] U KOHIIEHTPUPOBAHHS.
Knaccudukanms meronos. Coueranue pasaeneHus
1 KOHIIEHTPHPOBAHMS C METOJIAMH OTIPE/ICIICHHS.
[MpuHumne! BEIOOpa MeToIa.

Copouuonnbie MeToabl. Kitaccudukanms no
MEXaHHM3MY B3aUMO/ICHCTBHS BEIECTBA C
copOeHTOM, CIIOoCO0y OCyIeCTBIEHHS Ipoliecca,
reOMETPUYECKUM MPU3HAKAM HETOJIBHIKHOM (Dasbl.
KommuecTBeHHOE OmIcaHue COPOIIMOHHBIX
niporieccoB. COpOEHTHI.

Akcrpakuusi. CynHOCTh METOAA. 3aKOH
pacnpenenenusi. OCHOBHBIE KOJINYECTBEHHBIE
xapakrepuctuku. Kimaccudukamnms
SKCTPAKLUOHHBIX NIPOLECCOB 110 TUITY
UCIIONIb3YEMOT'0 9KCTpareHTa, THITy 00pa3yIomuxcs
COEJIMHEHUI, TEXHHUKE OCyIIecTBIeHUsl. OCHOBHBIE
TUIIBI CO€AUHEHUH, HCIIOIb3YEMBIX B 3KCTPAKIIUU.
Knaccel skcTpareHToB.

OcaxaeHue U COOCaXKACHUE.

OnexrpoxuMudeckne Metoasl. Kinaccnbukarms.
OJEeKTPOBBIICIICHUE, [IEMEHTAIHS, IIEKTPOodopes,
nzoraxodopes.




Mertponorus u
XEeMOMETpHKA

3.1 Memponozuueckue 0CHOBbL XUMUUECKO20
ananusa

AmnanuTtnueckuil cursan. Pe3synpTar aHammsa Kak
city4yaliHast BenuuuHa. [lorpemHocTy, crnoco0b! ux
KJ1accu(UKaIy, OCHOBHBIE HCTOUHUKH
NIOTPELIHOCTEM.

CucremMaTHyecKHe OTPEIIHOCTH B XUMHIECKOM
a"anuse. [IpaBIIIBHOCTB M CIIOCOOBI IPOBEPKH
MIPaBUIBHOCTHA. KOHTPOIBHBII OIBIT. 3aKOHBI
CIIO’KEHHS MTOTPEeNIHOCTEN. PensTuBru3anus,
Pannomusanmsi.

CiyuaifHbIe TOTPEITHOCTH B XUMUYECKOM aHAIIU3E.
['enepanbHas 1 BBIOOPOYHAsI COBOKYITHOCTH
pe3yIbTaTOB XUMHUYECKOI0 aHaIu3a. 3aKOH
HOPMAaJIHOTO pacIpeeeHus pe3ynbTaToB
aHanu3a, ero nposepka. Pacnpenenenue Ilyaccona.
Craructuka Masblx BEIOOpOK. Bocripon3BoanMOoCTb.
CraTtucTHuecKue KpUTepUH: MaTeMaTH4eckoe
oXuJaHue (TeHepaIbHOE CPEeIHEE) U TeHepaIbHas
JVCTIEPCHS CITy9aifHOH BEJIMYNHBI, BBIOOPOYHOE
cpenHee, BBIOOPOYHAs JUCHEPCHS, CTaHAAPTHOE
OTKJIOHEHHE, I0BEPUTEIIbHAS BEPOSTHOCTD U
JIOBEpUTEIIbHBIN HHTEpBai. CpaBHEHHE IBYX
(xputepuit @uimepa) U HECKOIBKUX (KPUTEPUHI
Baptnepa, Koxpena) nucnepcuii. CpaBHeHHE IBYX
(xputepuit CTbIOJICHTA) U HECKOJIBKUX (KpUTepuit
dumiepa) CpeJHUX PE3yTbTaATOB XUMHUYECKOTO
aHau3a.

UyscTBuTeapbHOCTh. Koadduirent
qyBCTBUTEIbHOCTH. IIpenen oOHapy KeHNs, HIKHSA
TpaHUIA ONIPEACISIEMBIX COJCPIKaHNH, UX
CTaTHCTHYECKas oreHKa. [lorpemHocTn oTaenbHbIX
CTaaMi aHaIM3a U KOHEYHOTO Pe3yJIbTaTa.
[IpumeneHne TUCIIEpCHOHHOTO aHAIN3a JUIsl OLIEHKH
MOTPEIIHOCTEN OTAEIbHBIX CTaUN U onepauui
XUMHYECKOT0 aHanu3a. [IpoBepka 3HAUUMOCTH
BBIOOPOYHOTO K03 (HUIMEHTa KOPPEISALUH.
Hcnonp30BaHue KOPPENAIMOHHOTO aHATIN3a IS
MPOBEPKU HE3aBHUCUMOCTH JIByX aHAJTUTUYECKUX
METOAHUK.

[IpumeHeHne perpecCHOHHOTO aHau3a s
MIOCTPOEHUS TPayHPOBOYHBIX 3aBHCUMOCTEH.
Haxoxnenne conep:kaHus BEIIECTBA 110
rpaslynpOBOYHON 3aBUCUMOCTH, CTATUCTHUECKAS
OLICHKA pe3ybTaTa. MaTeMaTnieckoe
IUITAHUPOBaHNE W ONTHMH3ANNS AaHATUTHIECKOTO
9KCIEPUMEHTA C NCIIOIb30BaHUEM JHCIIEPCHOHHOTO
1 MHOTOMEPHOT'O PETrPECCHOHHOTO aHAJIN3A.
CraHgapTHbie 00pa3sibl. ATTeCTanus U
CTaHIAPTHU3AIMI METOANK. AKKpEeIUTaIINsA
AHATTUTHYIECKHUX JTabopaTOpHid.

3.2 Komnovromepnsie Memoovl 6 AHATUMUYECKOTU
xumuu

[Tytn ucnonszoBanuga 9BM B ananurudeckoi
XMMHUH. MHOTOMEpHBIE IaHHbIE B XUMUYECKOM
ananuze. [lepBuuHast 06paboTKa JaHHBIX.
KoppenupoBaHHble JaHHBIE; TOHATHE 00 aHAIN3E
TJIaBHBIX KOMIIOHEHTOB ((h)aKTOpPHOM aHalu3e).
MHoromepHsle perpeccus U rpagyupoBka. [lonsTue
0 MeTOJax KJIaCCH(PHUKAINU U PACTIO3HABAHUS
00pa3oB, KacTepHoM aHanuse. Iloctpoenne n
HCTIOJTb30BaHUE HEIMHEIHBIX TPayHPOBOYHBIX
3aBUCHMOCTel. Dypbe-mpeodpa3oBaHue, ero

Jlexmun

Pedepar




UCIIOJIB30BAHUC JJIA q)HHLTpaIII/II/I IrymMmoB U
CHUIKCHUS TPEACIIOB OGHapy)KCHI/IH. PacueTnl
XUMHYCCKUX paBHOB@CI/Iﬁ.

ABTOMaTH3aLMA
aHaJIn3a

ABTOMaTu3auus 1a00paTOPHOro aHaNIN3a U
MIPOMU3BOJICTBEHHOT'O KOHTPOJISI; IEPUOMIECKOTO,
JMCKPETHOTO aHaJIM3a U HETPEPBHIBHOTO aHAIN3a B
MOTOKE. ABTOMAaTH3UPOBAHHbBIE MPHUOOPHI, CHCTEMbI
1 KOMITJIEKCHI, aBTOMATbhI-aHAIIM3aTOPBI UL
71a00paTOPHOTO ¥ MPOU3BOICTBEHHOTO aHAIIN3A,
po6oTsl. [IpuMepsl COBpeMEHHBIX
BBICOK03(p(pEeKTHBHBIX aHATUTHIECKUX MPUOOPOB-
aBTOMAaTtoB. IIpOoTOYHO-UHKEKIIMOHHBII aHAJIN3.

Jlexuun

Pedepar

Amnanus
KOHKPETHBIX
00BEKTOB

5.1 Ananumuueckuii yuK1 u cmaouu anaiu3a
Bri6op MeTona 1 cxeMbl aHanK3a, 0TOOp MpooHI,
MIOJIrOTOBKa MPOOHI (pa3iiokeHne, pa3elieHue,
KOHLIEHTPUPOBAHUE U JIPyTUE ONEPALMN),
MOJTy4eHHE aHATUTUYECKOW (POPMBI, ©3MEpEHHE
AQHAJIMTHYECKOT0 CUTHasIa, 00paboTKa pe3ysbTaToB
U3MEpPEHUN.

5.2 IIpo6oomoop u npobonodzomoeka
[pencraBurensHOCTH MPOOBL. OTOOP TIPOO
TOMOTE€HHOTO ¥ TETEPOTCHHOT'0 COCTABA; CPEIHUX
1po0 TBEPIBIX, KUIKUX 1 Ta3000pa3HbIX BEIIECTB;
TOKCHYHBIX M PAJJHOAKTUBHBIX MP00. OCHOBHBIE
OIepalyy nepeBoia npoosl B hopMy, YIOOHYIO st
aHau3a.

5.3 Ocnognvie o6vexmol

T'eosiornyeckne 00beKTHI. AHAIN3 CUIIMKATOB,
KapOOHATOB, JKEJIE3HBIX U MOJUMETAIIMYECKUX PYI.
MeTauibl, CNJIaBbI H TPOAYKTHI
MeTAJLIyPru4ecKoil NpOMbIIIJIEHHOCTH (aHAIU3
YEpHBIX, [BETHBIX, PEJIKMX, OJIATOPOJHBIX METAJIJIOB
1 UX CIUIaBOB). MaTepHaJjbl aTOMHOT
NMPOMBIIITIEHHOCTH (OIpe/IeNICHNE TOPHS, ypaHa,
TUTy TOHUS, TPAHCIUTY TOHUEBBIX 3JIEMEHTOB U

OCKOJIKOB JICJICHUA. Heopra}mqecmae COCIMHCHHUSA .

AHanmm3 MHHEpaJIbHBIX y100peHuii,
HEOPraHWYECKHX BEIIECTB BHICOKOIl YHMCTOTHI.
Opranuyeckue BellecTBa (IIPUPOAHBIE U
CHHTETHUYECKHE, JIEMEHTOOPTaHUYIECKHE,
HOJIMMEPHI, TPOAYKTH HedTenepepaboTku, OenK,
KHPBI, YIIICBOABI; MECTUINABI). DIIEMEHTHBIN
aHaJIU3 OPraHUYECKHUX BELIECTB.

XuMudeckue U (pu3nIecKre MEeTO bl
(YHKIIMOHAIBHOTO aHan3a. MoJIeKyIsIpHBIA
aHaJIN3 OPTaHWYECKUX 0OBEKTOB. AHAIN3
BBICOKOMOJIEKYJIIPHBIX BEIECTB, OPTaHUYECKUX
MaTepHaJoB.

Buosornyeckue u MeIMIUHCKHE 00BEKTHI.
CaHUTapHO-TUTHEHNYECKUI KOHTPOJIb.
Kinnnnueckuil ananus. Ilnmesbie NPOAYKTHI.
OmnpeneneHrne OCHOBHBIX KOMIIOHEHTOB H
NIPUMECEH.

O0beKkThI OKpy:KaoIei cpeabl. OCHOBHBIE
HCTOYHUKH 3aTPSI3HEHUNA U OCHOBHbBIE
3arps3HUTEINN; METO/IbI UX ONPENEICHUs.
Omnpenenenne cymmapHbix nokasareneit (XIIK,
BIIK u np.). TecT-MeTOABI.

CrnenuanbHble 00bEeKThI: TOKCUYHBIE U
paanOaKTHBHBIC, B3PBIBYATHIC U
JIETKOBOCIUIAMEHSIOIINECS BEIECTBA, ra3bl,
KOCMUYECKHE M aPXCOJOTHIECKHUE 00BEKTHI.

Jlexuun

Pegepar




4. @opMbl OPraHU3alUui U KOHTPOJISI CAMOCTOSITEJIbHOM Pad0Thl 00y4al0NIUXCH

Lenbto caMOCTOATENLHON PabOTHI ABJSETCS OBJIAICHIE HABBIKAMH PA0OTHI C IUTEPATYpPOH
(B uMTANIBHOM 3ayie OMOIMOTEKH, C JOCTYNmoM K pecypcam MHTepHer), Oojee yriaybieHHOE
U3yYeHHE OTEeJNbHBIX pa3feNioB AMCUMIUIMHBI TP IOATOTOBKE K HalMCaHUIO pedepara,
MOJITOTOBKE K 9K3aMmeHy. CamocrosiTenbHas paboTa MOJIKPEIUIseTcs YIeOHO-METOAMYECKUM U
UH(POPMALIMOHHBIM 00€CIIeYeHUEM, BKIIOUAIOMIUM YYeOHUKH, Y4eOHO-METOAMYECKHE TOCOOMs,
KOHCIICKTHI JIEKIIUi. TeKyImuil KOHTPOJIb YCIIEBaEMOCTH OCYIIECTBISICTCS B (JOPME KOHTPOJIIS
CaMOCTOSITENIbHOW PaboTHI (3ammuTa pedepaTos).
WTOTrOBBII KOHTPOJIH IIPOBOAMUTCS B BHJIE K3aMCHA.

o

©CoN O

14.
15.
16.
17.

18.
19.

20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

Tewmsl pedepaToB:

[TpumeHeHne GMOCEHCOPOB U (DEPMEHTHBIX 3JIEKTPOJOB B OMOXMMHMUYECKHX METOAAX
aHanu3a.

YyBCTBUTENBHOCTh U U30MPATENBHOCTh KUHETHUECKUX METO0B aHAIN3a.
AOGCOPOIMOHHBIN PEHTTEHOCTIEKTPAIbHBIN aHATU3.

[TpuMeHeHHE PEHTIeHOBCKOM (OTOIIEKTPOHHOM CHEKTPOCKOIIMU B XHUMHUYECKOM

aHanuse.
Oxe-371eKTpOHHAs CIIEKTPOCKONUS U €€ IPUMEHEHUE B XUMUYECKOM aHaIM3E.

Hedenomerpus u typOuaumerpusi.

Ob6nactu npuMeHeHus1 GOTOaAKyCTHUECKON CIIEKTPOCKOMHH.

[TonsspumeTpusi: CynHOCTh METO/1a, IPUHIIUI aHAIM3a, IPAKTUYECKOE TPUMEHEHUE.
SIMP-criekTpocKoOIHs; MPUMEHEHHE IS UACHTU(UKAIIUN COSTUHCHUM.

. Ilpumenenune DIIP-cnexkTpockonuu B aHAIN3E.
11.
12.
13.

HelTpoHHO-aKTUBAIMOHHBIN aHAJIN3.

I"'amMa-aKTHBAITMOHHBIN aHAIU3.

Pannoxumuyeckue MeETOIbl: METOAbl PAJIUOAKTHUBHBIX HHAMKATOPOB U H30TOMHOTO
pazbaBieHus.

MeToan! TIOKAIBHOTO aHAIK3a.

Mertozapl aHamu3a MOBEPXHOCTH.

buonornyeckue MeToabl aHAIM3A.

XUMHUKO-OMOJIOTUYECKUE METOJBI  OMpeAesieHus] (PU3NOJIOTHYECKH HEAKTUBHBIX
coenuHeHU. MeTposornueckue xapakrepucTuku. O01acTu IpUMEHEHUS.
OCo0eHHOCTH TIPUMEHEHHUSI CBEPXKPUTUUECKOH ((ITFOUIHOI) XpoMaTorpaduH.
Addunnas xpomarorpadus. YcioBus mpoBeAeHUs Mporecca pasienenus. Obmactu
MIPUMEHEHUS.

DIIEKTPOXUMHUYECKHUE METObI Pa3eieHUsI U KOHUEHTPUPOBAHMUSL.

OcaxaeHne W COOCAXJEHWE, KAaK METOAbl KOHIICHTPUPOBAHUSA W pa3/eliCHUS
KOMITIOHEHTOB.

ATTecTanus U CTaHIAPTU3AINS METOTUK.

AKKpenuTanus aHaIUTUIECKIX J1ab0opaTopuid.

TecT-meTo1bI aHANIM3a OOBEKTOB OKPYKAIOIIEH CPEJIbI.

[IpuMeHeHne KOMIBIOTEPHBIX METOAOB B aHAIUTHUYECKON XUMUU

ABTOMaTH3aIMs Ja00PATOPHOTO aHATN3a U TPOU3BOACTBEHHOTO KOHTPOJIA.
[IpuMeHeHne MPOTOYHO-MHKEKIIMOHHOTO aHalu3a B aHaIn3e 00BEKTOB OKPYKAIOIIEH
CpeIbl.

['eonoruueckue 00bekTh. CIOCOOBI aHATHN3a PY.

AHaM3 METAJIJIOB, CTUIABOB M MPOAYKTHI METAJUTYPTHUECKON MPOMBIIIIICHHOCTH.
Oco0eHHOCTH aHaIHM3a MaTePHAIOB aTOMHOM MPOMBITIIIEHHOCTH.

AHanu3 MUHepaibHBIX YA0OpEHUH.

MeToanl aHaIK3a BEIIECTB BHICOKOM YHCTOTHI.



33. DiIeMEHTHBIN aHAIN3 OPTaHUYECKUX BEIIECTB.

34. Ananu3 OMOJIOTMYECKUX U MEAUIIMHCKUX OOBEKTOB.

35. I[umeBble MPOIYKTHI: ONPEae/ICHHE OCHOBHBIX KOMIIOHEHTOB U IIPUMECEH.

36. OcHOBHBIE 3arpsA3HEHUS B 00bEKTAX OKPYKAIOILICH Cpebl M METO/IbI UX OTIPEICICHUSI.

37. Ucnionp30BaHNe aHATUTHYECKUX METOJOB IPU aHAJIM3€ TOKCHYHBIX M PaJNOAKTUBHBIX
BEIIIECTB.

38. MeTop! aHann3a B3pbIBUATHIX M JIETKOBOCIUIAMEHSIOLIUXCS BEIECTB.

39. Oco0eHHOCTH aHAJIN3a KOCMUYECKHX M apXEOJOTHYECKUX 0OBEKTOB.

5. ®oH/T OIIEHOYHBIX CPEACTB JIJIsl ATTECTAIMHA MO THCIUIJIHHE
5.1. Kpumepuu u npouedypot oueHusanus pe3yibmamos 00y4eHus no OUCYUnIune.

[Tpu BBITIOTHEHUU BCEX PA0OT YUUTHIBAIOTCS CIICAYIOIINE OCHOBHbIE KPUTEPUH:

— YpOBEHb TCOPETHYECKHX 3HAaHWU (TIOgpa3syMeBaeTcs HE TOJIbKO (opMabHOE
BOCTIpOM3BeJicHUE HWH(OpMAMKM, HO ¥ IOHUMAaHHE NIPEeaMeTa, KOTOpPOE IMOATBEPIKIACTCS
MpaBUJILHBIMU OTBETaMHM Ha JIOTIOJHHUTENIbHBIC, YTOUHSIIOIIME BOIMPOCHI, 3aJaHHBIC YJICHAMHU
KOMHCCHH );

— YMEHHE HCIOJB30BaTh TEOPETHUECKHE 3HAHMUA IPH AaHalu3e KOHKPETHBIX MpoOliem,
CUTyaluil;

— Ka4eCTBO M3JI0KEHHS MaTepHaa, TO €cTb 000CHOBAaHHOCTb, YETKOCTh, IOTHYHOCThH OTBETA, a
TaK)Ke €ro MOJHOTA (TO €CTh COJEPKATEIbHOCTh, HE MCKITIOUAIOIIast CKATOCTH);

- CIIOCOOHOCTh YCTAaHABIMBATh BHYTPU- U MEXIIPEIMETHBIE CBA3H,

- OPUTHHAJIBHOCTb MBIIUICHHS, 3HAKOMCTBO C JIOMOJIHUTEIBLHON JUTEPATypoOd U  JIpyrue
(bakTopsl.

DK3aMeH TPOBOAUTCS B YCTHOM (hopMe B BHJE OTBETa OOYYArOIIETOCs Ha TEOPETUUYECKUE
BOMPOCHI Kypca (¢ MpeIBapuTENbHOMN MOATOTOBKON ) U MOCIEAYIONIUM COOECeIOBAHUEM B paMKax
TeMaTHKHU Kypca. CobecenoBaHue IpOBOAUTCA B (hOpME BOPOCOB, HA KOTOPHIE ACTIUPAHT JA0KEH
JaTh TOJTHBINA U pa3BepHYTHIN OTBET.

K »skx3ameny nomyckaroTcsi oOywaromiuecs, HamucaBinne pedepar Mo mpeaiaraeMoit
MIperno/iaBaTesieM TeMe.

Onucanue wiKaabvl OYEHUGAHUA HA NPOMENCYMOYUHOU ammecmayuu 6 popme IK3ameHna

OneHnka omauuHo — NCUEPIBIBAIOIIEE BIaJICHUE TPOrPAaMMHBIM MaTepUalioM, TOHUMaHUe
CYLIHOCTH PacCMaTpUBAEMBIX IPOLECCOB U SIBIEHUH, TBEPJOE 3HAHME OCHOBHBIX IOJIOKEHHUI
JUCLUIUIMHBL, yMEHHE IPUMEHATh KOHLIETITYaIbHBIN anmnapar Mpy aHalu3e akTyalbHbIX IPOOIeM.
Jlormuecku nocienoBaTeNbHbIE, COJIEPKATENbHBIE, KOHKPETHBIE OTBETHI HA BCE BOIIPOCHI.

OneHka xopouio — 1OCTaTOYHO MOJIHBIE 3HAHUS MTPOTPaMMHOTO MaTepHalia, IPaBUILHOE
MOHMMAaHWE CYTH BOIIPOCOB, 3HAHHE OMNpPENEICHUN, yMeHHe (OpMyIHpOBaTh TE3UCHl U
aprymeHTbl. OTBeThl TIOCIENOBAaTENbHBIE W B LEJIOM MpaBUIIbHBIE, XOTS JOIYCKAIOTCS
HETOYHOCTHU, MOBEPXHOCTHOE 3HAKOMCTBO C OTICJIIbBHBIMU TEOPUSMHU U (DaKTamH, TOCTATOYHO
(dopmanbHOE OTHOIIIEHHE K PEKOMEHIOBAHHBIM JJIsl TIOJATOTOBKU MaTepHajaM.

OueHka yodoeremeopumenvho — (pparMeHTapHbIe 3HAHUSA, PACIUIBIBYATHIE MPEICTaBICHUS
o npeamMete. OTBET COAEPKUT KaK MPABUIIbHBIC YTBEPKIACHHUS, TaK U OIIMOKH, BO3MOXKHO, TPyOBbIe.
HcnbITyeMblil IIIOX0 OPUEHTHUPYETCS B yueOHOM MaTepuaie, He MOJKET YCTPAaHUTh HETOYHOCTH B
CBOEM OTBETE JAXKE MTOCJIE HABOAAIINX BOIIPOCOB.

OueHka HeydoeremeopumenbHo — OTCYTCTBHE OTBETa XOTsS Obl HA OJUH M3 OCHOBHBIX



BOIIPOCOB, JIMOO TpyOble OMMOKKM B OTBETAX, IMOJHOEC HEIMOHMMAHHWE CMBICIAa TPoOIeM, He

JO0CTATOYHO ITIOJIHOC BJIaJJCHUC TepMHHOJIOFI/Ieﬁ.

5.2. Ilpumepvr munogvlx 3a0anuil 011 CAMOCHOAMENbHOU pPAOGOMbL UAU UHBIX
Mamepuanos, HeOOX0OUMbBIX 011 OUEHKU Pe3YIbMamos 00yueHus

no

10.

11.

KOHTpOHBHBIC BOIIPOCHI K 9K3aMCHY:

[lenu u 3amaun aHanUTHUECKON XUMUU. OCHOBHBIE 3Tallbl Pa3BUTHUSl AHAIUTUYECKOU
XUMHU. AHanuTh4eckas ciyx0a. B3auMocBsA3b aHIMTHYECKOM XUMMU C JIPYTMMHU
HayKaMH, 3HaYeHUE Ui 00IIecTBa.

Knaccugukanus Mero10B aHasn3a. MeTo bl IpsIMble U KOCBEHHBIE.

OcCHOBHbBIE XapaKTEPUCTUKU METOJAOB OIpeAeiaeHus: (UyBCTBUTEIbHOCTh, IpPEAE
oOHapy’>KeHHs, JMana30H ONpeNlesieMbIX  COJEpXKaHWW, BOCIPOU3BOAMMOCTb,
IPABWIBHOCTb, CEJIEKTUBHOCTD). METO U METOIUKA.

Bunael XMMHYECKOro aHajn3a: W30TOIHBIM, 3JIEMEHTHBIN, CTPYKTYPHO-TPYIIIOBOU
(pyHKIIMOHANBHBIH), MOJEKYJSPHBIA, BEIIECTBEHHBIH, (a30BbIi. Makpo-, MHKpO-,
yJIbTpaMUKpOaHanu3. JIokanbHbIN, Hepa3pyLIaroIUi, JUCTAHINOHHBIN, HEIIPEPBIBHBIN,
BHEJIA00PATOPHBIN (TIOJIEBOIA).

Hcnonp30BaHnEe 3aKOHOB TEPMOJUHAMUKU U KUHETHKU B aHAIIMTUYECKON XUMUH IS
OIMCaHUs U yIPABICHUE PEAIbHBIMA TOMOT€HHBIMHU U T'€TEPOTC€HHBIMUA CHCTEMAaMH.
KonuuecTBeHHBIE ~ XapaKTEPUCTUKH  PaBHOBECHM: TEPMOAMHAMMYECKA U
KOHIICHTPALMOHHBIE KOHCTAHTHI, CTAHAAPTHBIA U (OPMAJIBHBIN MOTCHIIUAIIBI, CTETIEHb
oOpa3oBaHus (MOJbHAs A0JIsA) KOMIIOHEHTa. PacueT akTMBHOCTEH M pPaBHOBECHBIX
KOHIICHTpaluii KOMIIOHEHTOB. BydepHbie cuctemsl.

KucnotHo-ocHOBHOE paBHOBecHE. Pa3BuTHE NPECTABIEHUN O KUCJIOTaX U OCHOBAHUSAX.
Hcnonb3oBaHWEe NPOTOIMTUYECKON TEOPHM JUIsl ONMCAaHWsA paBHOBeCU. BrusHue
CBOWCTB pacTBOpHTENe; nx kiaccuduxanus. KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.
®yuknus 'ammera. BydepHsie pacTBoOpbI.

KommnekcoobpazoBanue. Tumbl KOMIJIEKCHBIX COEIMHEHUH, HCHOIB3YEMBIX B
XUMHYecKOM  aHamm3e.  CryneHuatoe — KoMIuiekcooOpasoBaHue.  KoHCTaHTBI
YCTOMYHUBOCTH. MeTOABI ONIPENEIIEHUs COCTaBa KOMIUIEKCHBIX COCJUHEHUN U pacyeTa
KOHCTaHT ycToilunBocTd. KuHetuka peakuuii komriekcooOpa3zoBanusi. CTaOuibHbIE U
JTa0uIbHbIE KOMIUIEKCHL. [IpuMephl HCIOIb30BaHUS KOMITJIEKCOB.
OKHCIUTENbHO-BOCCTAHOBUTENbHOE  paBHOBecue. OOpatuMble U HeoOpaTHMbIe
peakuuu. YpaBHeHue Hepucra. CwmemanHbpli noreHuuan. MeToasl M3MEpeHHs
noTeHuManoB. KoHCTaHThI paBHOBECHS. MEeXaHNU3M OKHACIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. Karanurnueckue, aBTOKaTaIUTUUECKUE, CONPSIKEHHBIE U MHAYLUPOBAaHHBIE
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakiuu. ITpumepsl AHAJIUTUYECKOTO
UCIIOJIb30BaHUs.

[Tpoueccel ocaxkieHusi-pacTBopeHus. PaBHOBecus B cucteme )KHUJIKOCTh -TBepas (dasa.
KoHcTaHThl paBHOBECHs; PACTBOPUMOCTb. MexaHU3M OOpa3oBaHHUs U CBOWCTBA
KPUCTAIIMYECKUX M aMOpQHBIX ocaakoB. KosmouaHsle cuctembl. 3arpsi3HEHUS U
YCJIOBHS IOJIy4YE€HHS YACTBIX OCaJKOB.

OpraHnyeckue peareHTbl B XMMHUYECKOM aHanu3e. DyHKIMOHAJIbHO-aHAIUTHYECKUE
rpynnsl. BiusgHMEe CTPYKTyphl OpPraHMYECKUX pEareHTOB Ha MX CBOWCTBA.
Teopernueckre OCHOBBI B3aMMOJEHCTBHUS OPraHMYECKUX pEAareHTOB C HOHAMH
METaJUIOB.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

CymHOCTh, 3HA4Y€HHE, JOCTOMHCTBA W OIPAHWYEHHUS TPAMBIX M KOCBEHHBIX
IpaBUMETPHUECKUX METOAOB. TpeboBaHuUs, MpeabaBisieMble K ocaikaMm. Baxueime
HEOPraHUYECKNE U OPTaHUYECKUE OCAAUTEIN. AHATUTUYECKHUE BECHI.
Turpumerpuueckue Metonsl. CymHOCT M Kiaccupukanuss. Buasl THUTpoBaHUS
(mpsimoe, oOpartHoe, KocBeHHoe). KpuBble TuTpoBaHMs. Touka 3KBUBaJCHTHOCTH,
KOHEYHasl TOYKa TUTPOBAHMS.

KHCIIOTHO-OCHOBHOE TUTpOBAaHME B BOJHBIX M HEBOAHBIX cpenax. llepBuunble
CTaHJapTHbIE pacTBOPBL. KpuBbIE TUTPOBaHUSA U1 OAHO- U MHOIOOCHOBHBIX CHCTEM.
Nunukaropsr.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE  TUTpOBaHue. llepBUuHblE UM BTOpUYHBIE
crannapTHsle pactBopbl. Kpusele tutpoBanusa. Huaukartopel. IIpensapurenbHoe
OKHCJICHUE U BOCCTAHOBIICHHUE ONpPEIEIsAEeMbIX coequHeHui. KpaTkas xapakTepucTuka
pa3IMYHBIX METOIOB.

Kommurekcomerpuueckoe TUTPOBAHUE. CymHOoCTb. Hcnons3oBanue
aMHMHOIOJIMKapOOHOBBIX KUCIOT B KOMIIJIEKCOHOMETpUHU. Baxuelme yHuBepcaabHble
U crieu(prUecKrue METAINIOXPOMHBIE MHAUKATOPHIL. [IpakTH4eckoe NCroIp30BaHuE.
OcanurensHoe TuTpoBanue. CymHocTs. KpuBble TuTpoBaHusA. MeTonbl MHIMKALUU
KOHEYHOM TOYKH TUTpOBaHUsA. IHIMKATOPBL.

Teoperuueckne OCHOBBI 3JEKTPOXMMHUYECKUX METOAOB aHanmu3a. Kiaccuduxanus
MeTo10B. OCHOBHBIE IPOLECCHI, IPOTEKAIOIINE HA NEKTPOAAX B IEKTPOXUMHUECKON
aueiike. Knnetuka anekrpoxumudeckux npoueccos. [lonsgpuzannonnas kpusas.
ITorenumomeTpusi. PABHOBECHBIE MIEKTPOXUMUYECKHE CUCTEMBI U MX XapaKTEPUCTUKHU.
HMonomMeTpusi: BO3MOKHOCTM METOJA M OIPaHUYEHHUsA. THUIBI HMOHCEIEKTUBHBIX
NIEKTPOJOB M HX XAPAaKTEpUCTHKU. IloTeHIMOMETpHYECKOEe THUTPOBAaHUE C
HENOJIIPU30BAaHHBIMU U MOJISIPU30BAHHBIMU JIEKTPOLAMM.

Kynonomerpusi. IIpsmasgs  moTeHOMOCTaTHMYECKass M TaJlbBaHOCTATUYECKas
KyJnoHoMmeTpus. KyJloHOMeTpruueckoe THTPOBAHUE, €M0 BO3MOKHOCTH M IPEUMYILIECTBA.
Bonpramnepomerpus. XapakTEpUCTHKM BOJIBTAMIIEPOIPAMM, HCIOJIb3YEMBIE IS
U3y4eHUs U ONpEIEICHUS OpraHUYeCKMX W  HEOPraHWYECKUX COCIMHEHMM.
MeTtponoruueckue  XapakTEPUCTHKM  pa3jMYHBIX  BApUaHTOB  MoJyisgsporpaduw,
BO3MOYKHOCTH U OIpaHHYEHUs METONOB. VMIHBEpCHOHHAs BOJIBTAMIIEPOMETPHUS U €€
IIpUMEHEHNE B aHanu3e. [IpsMbIe 1 KOCBEHHBIE BOJIBTAMIIEPOMETPUIECKNE METO/IBI.
Konaykromerpus. [IpsiMas HU3K04acTOTHAsE KOHyKTOMETPHS U KOHYKTOMETPHUECKOE
TuTpoBaHue. Vcrnonap3oBaHuEe KOHAYKTOMETPUYECKMX JATUYMKOB B XpoMaTorpapuu u
JPYTUX METOJaX aHaJINn3a.

Teopernueckre OCHOBBI METOJOB aTOMHOM OINTHYECKOM CHEKTPOCKONMHU. ATOMHBIE
CHEKTphl SMHUCCHH, NOIJIOMEHUS M (ayopecreHlnu. Pe3oHaHCHOe TNOIJIOLeHHE.
Camonoronienye, HOHU3alus. AHAINTHYECKUE TMHUH. 3aBUCUMOCTh aHAJTUTHYECKOT O
CUTHAJIa OT KOHLICHTPAIUH.

ATOMHO-?MHUCCHOHHAs crieKTpockonus. Bo30Oyxkaenue npobd B miaamMeHH, B JyrOBOM U
UCKpOBOM paspsnax. VHIYKTMBHO CBsi3aHHas Iuia3Ma. Perucrtpanus chekTpa.
WNnentuduxanus 1 onpeaeseHre 3JIeMEeHTOB 110 SMUCCUOHHBIM criekTpam. dusnueckue
U XUMHUYECKHE NoMexu. BHyTpeHHu# crangapt. [lonaBneHue memarmux BIUSHUN
MaTpHUILbI U COTyTCTBYIOLIUX 3JIEMEHTOB. I [prMepbl nCnoib30BaHus.
AToMHO-abcopO1oHHast criekTpoMeTpusi. CymHocTh MeToa. VICTOUHUKN U3ITyYeHHUS.
[TnamenHas aToMu3anusi. XapakKTepUCTHKU IJIAMEH U UX BbIOOP. DIeKTpoTepMUYeCcKas
aToMu3anysa. THUIBL DIEKTPOTEPMHUECKUX aTOMU3aTOpoB. CrocoObl MOATOTOBKU
npoOsl. [Tomexu: xumnyeckue u pusnueckue. Koppekius nomex. UyBCTBUTEIBHOCTD U
u30upaTenbHOCTh. [IprMephl HCTOTB30BaHMUA.

AtomHO-dyopectieHTHast ciekTpockonus. [Ipuaiun metona. CriocoObl BO30YKICHUS
atoMoB (Y@ uznmyuenue, nasep). BzaumHoe BIMSHHME 3JIEMEHTOB M yCTPAHEHHE ITHX
BIusHUN. [IpakTHUecKkoe MpuMEHEHHE.
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Metonpl peHTrenocrnekTpambHoro ananusza (PCA). Knaccuduxaius sMHUCCHOHHBIX
meTo0B PCA. 3akon Mo3znu. KauecTBeHHBII 1 KOJIMYECTBEHHBIN aHanu3. MaTpuyHbie
3¢ ¢exTel. TUNbl PEeHTIEHOBCKUX cIEKTpoMeTpoB. CpaBHUTENbHAs XapaKTEpPHUCTUKA
MeTo10B. [IpakTHdeckoe NpruMeHEHHUE.

Teopernueckne 0OCHOBBI MOJIEKYJISIPHOM ONTUYECKON CIEKTPOCKONNH.. MoneKyspHble
CHEKTpbl MOIJIOIIEHUs, HcCIycKaHus. (OCHOBHBIE 3aKOHbl CBETOIOIJIOLIEHUS U
ucnyckanus. Paccesnue csera. [lonmspusanus v ontudeckas akTUBHOCTb. CrocoObl
U3MEPEHUS aHAJIMTUYECKOI0 CUTHAJIA.

Crnekrpodoromerpus. CrocoObl OIpeesieHUs] KOHLEHTpAlMKM BellecTB. AHaIM3
MHOTOKOMIIOHEHTHBIX cucteM. Crnekrpockonus oTpaxeHus. JlocrouHcTBa u
orpaHu4eHus Meros10B. [IpakTuyeckoe npuMeHeHue.

JlroMuHecnieHTHBIE MeTOAbl. Buapl momuHecnieHIMH. OCHOBHBIE 3aKOHOMEPHOCTHU
MOJIEKYJIIPHOM JTroMUHECHeHIIMU. KaueCcTBEHHBIN U KOJIMYECTBEHHBIHN aHAIIN3.

HK- u pamaHoBckast (KOMOMHAITMOHHOTO paccesHus) cruekTpockonus. KonedarenpHpie
U BpallaTesibHble creKTpbl. KauecTBeHHBIN M KonndyecTBeHHbIN aHanu3. OcobeHHOCTH
aHayM3a 1po0 B Pa3IMYHOM arperaTHOM COCTOSIHUM.

Mertonsl Mmacc-cnekTpoMmerpud. CrnocoObl Macc- CHEKTPOMETPUYECKOI'o aHajIu3a,
perucrpaiys 1 UHTeprnpeTanus crekTpoB. KauecTBeHHbIN U KOJIMYECTBEHHbIN aHAIN3.
Meton n30TONHOrO pazbasieHus. XpoMaTo-Macc-ClieKTpOMETPUSI.

Teopernueckre 0CHOBBI XpOMaTOrpauIecKuX METOI0B aHan3a. OCHOBHBIE TTOHSTHS.
Teopuss paBHOBecHOW xpomatorpaduu. Krnaccudpukamus xpomarorpaduyeckux
MeTo/10B.YpaBHeHue Ban-Jleemrepa. OOmme mnoaxoisl K ONTHMHU3ALMU Ipoliecca
xpomarorpaduyeckoro  paszznenenuss  BemecTB.  CnocoObl  OCYIIECTBIECHUS
xpomarorpadudeckoro  mporecca.  PeaknumoHHas ~— ra3oBas  xpomarorpadus.
Oco0eHHOCTH KanWLISIPHBIX KOJIOHOK. CIIocOObI 31F0MpOBaHUs BEIeCTB. [leTeKTOpHI.
["a3o-aacopbumonHas (ra3zo-tBepaodasznas) xpomartorpadus. CymHOCTH MeTOAA.
N3otepmbl ancopbunu. TpeboBaHMs K ra3zaM-HOCUTENsIM U ajacopOeHTam. [Ipumepsl
UCIIOJIb3YEMBIX aJICOPOEHTOB. XHMMHUYECKOE U aJCOPOLMOHHOE MOIU(PUIUPOBAaHUE
MOBEPXHOCTH ajicopOeHTa. BiusiHMe TemmepaTypbl Ha yJep>KUBaHHE M pa3felieHHE.
lNazo-ancopOumonnass ~ xpomarorpadust ¢  TPOrpaMMHUPOBAHHBIM  TOJABEMOM
temneparypsl. [lerextopsl. [Ipumepsl npumeHeHwMs.

lNazo-xxunkoctHass xpomatorpadus. I[lpuamun meroma. OOBEKTH HUCCIEIOBAHMUS.
TpeboBaHMs K HOCHUTENSM M HEMOJBMXXHBIM XUAKMM (azaM. BnusHue mnpuposi
KUIKOHU (ha3bl U pa3feisieMbIX BelecTB Ha 3 (PEKTUBHOCTD pa3/ieTICHUsI.
BricokoaddexTuBHas kanwuisgpHas rasosas xpomatorpagus. CyHIHOCTh MeEToja.
[TpumeHnenue 11t HAEHTU(UKALIUN BEILECTB, JJIsl aHAJIN3a CJI0KHBIX cMecel, 00BEKTOB
OKpYXKaroIlen Cpeibl.

BricokoaddextuBHas xunkoctHas xpomarorpadus. CyuHocts MeToga. TpeboBaHus K
ajicopbeHTaM M MOABIWKHOW (ha3ze. BnusHue mnpuponsl M cocraBa 5SJIIOEHTa Ha
a¢dexTuBHOCTH pa3zieneHus. Pa3HOBUIHOCTH METOJa B 3aBUCUMOCTH OT IMOJIAPHOCTHU
HEMOABIKHON (a3bl: HOpMaIbHO-(a30BbIi U 00paleHHO-(Pa30BbIi BapuaHThl. Bbibop
ycioBuid pazaenenus. [lerektopsl. [I[puMeHenne 11s aHalr3a CI0KHBIX CMECEi.
HNonoobmenHas xpomarorpadus. Heoprannueckue u opraHMuecKue HOHOOOMEHHUKH U
ux cpoiictBa. Kommiekcoobpasyroue noHooOMeHHUKU. KrHeTrnka 1 cenekTUBHOCTh
MOHHOT0 0OMeHa. BiusHue npupos! U cocTaBa 37I0€HTa Ha CEIEKTUBHOCTD Pa3/IeIeHUs
BeniecTs. [Ipumepsl npuMeHeHus.

HNonnas  xpomarorpadus.  OcoOGeHHOCTHM ~ MeTona.  JIBYXKOJOHOYHBIH U
OJIHOKOJIOHOYHBIN BapuaHThl MeToAa. CopOeHTsl. JleTekTopsl. IIpuMepsl npuMeHeHus.
Nou-napuast xpomarorpadus. [lpunuun wmeroma. Ponb HemoaBwxHOH ¢a3el U
BBOJMMOTIO B AJIFOEHT MPOTUBOMOHA. O0IaCTH MPUMEHEHUSI.
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OKCKIII03UOHHAsA XpoMaTorpadus. OCOOEHHOCTH MEXaHM3Ma YIEepKUBAHUS MOJIEKYII.
XapakTepuCTUKU COpPOEHTOB M MOJBMXKHBIX (a3. Bo3MoXHOCTH ©  mpUMEpHI
npuMeHeHus. I'enb-xpomarorpagus. O0nacTi NpUMEHEHUs.

Tonkocnoiinas xpomarorpadus. CynHOCTh METO/Ia U 001aCTH IPUMECHEHUS.
[Tpoueccsl 1 peakuuy, JIeXKalue B OCHOBE METOIOB PAa3ACICHUS U KOHLICHTPUPOBAHUS.
TepMoauHaMuyeckue M KUHETHMUYECKHE  XapaKTEPUCTUKU  pa3felieHus U
KoHLIeHTpupoBanus. Krnaccupukanus  meromoB. CoueraHue — paszfelieHUss U
KOHIICHTPUPOBAHUS ¢ METOJaMH orpeaesieHus. [[puHimmnsl BeiOopa MeToa pa3ieeHus
Y KOHLICHTPUPOBAHUS.

CopO1uoHHBIE METOJBI pa3lesieHus M KoHueHTpupoBanus. Knaccudukamus mo
MEXaHU3My B3aUMOJIEMCTBUS BELIECTBA C COPOEHTOM, CHOCOO0y OCYIIECTBICHUS
nporecca, TEOMETPUYECKUM TpU3HAKaM HenmoABMXHOH (das3pl. KommdecTtBeHHOE
onucaHue COpOLMOHHBIX MpoleccoB. COpOEHTHI.

Oxcrpakuus. CylmHOCTs MeTo1a. 3aKoH pacnpeencHusi. OCHOBHbIE KOJIMYECTBEHHbIE
xapaktepucTuku.  Kiaccudukanus  3KCTpakIMOHHBIX  MPOLIECCOB IO THILY
UCTIOJIB3YEMOTO  JKCTpareHTa, THUIy OOpasyloIluXxcs COCIWHEHHH, TEXHHUKE
ocyuiecTBieHus1. OCHOBHBIE TUIIBI COEAMHEHNH, UCTIOIb3YEMBIX B KCTpakuuu. Kiaccsl
9KCTPAreHTOB.

Metposiornueckne OCHOBBI XMMHUYECKOTO aHaJIn3a AHAIMTUYECKUI cUrHai. Pesynbrart
aHamM3a Kak ciydaiiHas BenuuuHa. [lorpemrHocTH, crmocoObl MX KITaCCH(HUKAINH,
OCHOBHBIE UCTOYHHKH NorpemHoctei. CtanaapTHeie 00pasibl.

CucremaTnueckye MOTPEIIHOCTH B XMMHUYECKOM aHanuse. [IpaBUiIbHOCTH M crIOCOOBI
IIOATBEP)KJICHUS NPaBUWJIBHOCTH. 3aKOHBI CIIOKEHUS NOrpeliHocTed. PenstuBmzanus,
KOHTPOJIBHBIN ONBIT. PaHnomMu3anus.

CrnyyaiiHple MOTpPEIHOCTH B XUMHUYECKOM aHanu3e. ['eHepanbHas M BbIOOpOUYHas
COBOKYIIHOCTH  pE3yJIbTaTOB ~ XMMHUYECKOTO0  aHajiu3a. 3akOH  HOPMaJIbHOIO
pacnpezeneHus pe3yjabTaToOB aHaJIN3a, €ro MIPOBEPKA.

Pacnipenenenne Ilyaccona. Cratuctuka Maiblx BbIOOpOK. BocnpousBoauMocTsb.
CraTucTuyeckue KpUTEPHM: MaTeMaTU4YeCKoe OXKHJaHue (IFeHepajbHOe CpelHee) U
reHepaibHasl AUCIEPCUS CIy4allHOM BEIMYMHBI, BBIOOPOUHOE CpelHee, BbIOOpOUHAs
JUCIIEpCUs, CTAHIaPTHOE OTKJIIOHEHHUE, JOBEPUTENbHASI BEPOSITHOCTD U JOBEPUTEIIBHBIN
MHTEpBAJ.

CpaBnenue n1ByX (kputepuit dumiepa) n Heckonpkux (kpurepun bapriepa, Koxpena)
mucnepcuil. CpaBHeHue naByX (kputepuil CThIOJIeHTa) U HECKOJBKUX (KpUTEpui
®duiepa) cpeTHUX Pe3yIbTaTOB XMMUYECKOTO aHAIN3a.

UysctBurenbHocTh. Koadpuument uyBctBuTensHocTu. [penen oGHapyKeHUsl, HUKHSS
TPaHULIA ONIPEAEIIAEMBIX COAEPKAHUM, UX CTATUCTUYECKAs OLEHKA.

[TorpemHOCTH OTAENBHBIX CTAAWK aHAIM3a U KOHEYHOro pesynbrara. [IpuMeHeHne
JUCIIEPCUOHHOIO aHAJIM3a Ul OLIEHKH IOTPEIIHOCTEN OTAEIbHBIX CTaAUN U ONleparui
XUMUYECKOTO aHanmu3a. [IpoBepka 3HAYMMOCTH BBIOOpPOYHOTO KOd(hduIMeHTa
Koppemsiniuu.  VMcronb30BaHME — KOPPEISALMOHHOTO — aHalu3a Uil NIPOBEPKHU
HE3aBHCHUMOCTH JIBYX aHATUTUYECKUX METO/UK.

[IpuMeHeHHEe  PErpecCMOHHOIO  aHaiu3a Uil IOCTPOEHMsI  TpajyupOBOYHBIX
3aBucuMocTell. HaxoxxaeHue coaeprkaHus BeuiecTna o rpayipoBOYHOM 3aBUCUMOCTH,
CTaTHCTUYECKAs OLIEHKA pe3yJsibTaTa. MaTreMaTnyeckoe MIIaHUPOBAHNUE U ONTUMHU3ALUS
AQHAIUTUYECKOTO 3KCIIEPUMEHTA C MCITIOJIb30BAaHUEM TUCIIEPCUOHHOTO U MHOTOMEPHOTO
PErPECCUOHHOTO aHAIN3a.

AHAIMTHYECKUN UK ¥ CcTaauu aHaau3a/ BeiOop MeToga W cXxeMbl aHaiW3a, 0TOOp
npoObl, MOATOTOBKA MPOOLI (pa3iokKeHue, pas/ielieHue, KOHIEHTPUPOBAaHUE U JIpyTrue
orepaium), MoTy4eHre aHaTUTHYeCKON (pOopMbl, H3MEpPEHHE aHATMTUYECKOTO CUTHAJIA,
00paboTKa pe3ynbTaTOB U3MEPEHUH.



55. [Ipo6oot6op u mpobomoaroroBka IlpencraBurenbHOCTs TIPOOBL. OTOOp TPOO
FOMOTEHHOTO M TETEPOTeHHOI'0 COCTaBa;, CPEIHUX MPOO TBEPABIX, JKUIKUX U
ra3000pa3HbIX BEIIECTB; TOKCHYHBIX M PaJMOAKTHBHBIX NP0o0. OCHOBHBIC OINEpaiuu
niepeBojia nmpoOkl B popmy, yIOOHYIO I aHATH3A.

6. YueOHO-MeTOoAMYeCcKOEe U HH(POPMALMOHHOE 00ecneyeHue JUCIHILIMHBI
a) OCHOBHas JUTEparypa:

1. OcHOBBI aHAIMTUYECKOM XuMHuH: [yueO. 1 By30B]: B 2 k. / Ao H.B., bap6anar 10.A.,
Hopoxosa E.H., 3onotoB FO.A., Usanosa E.K. Ku. 2. - M.: Beicias mkosna, 2002. - 494 ¢

2. M.®. KynpusHos, A.I'. Pynckas, H.b. Kodanoa CoBpeMeHHBIE METOJIBI CTPYKTYPHOTO
aHaym3a BemiecTs: yueOHuk / Kynpusnos M.®@., Pynckas A.I'., Kodanosa H.b. - Poctos-
Ha-{ony:N3gaTensctBo KOOV, 2009. - 288 c. [DnekTpoHHBIN pecypc]. Pexum nocrtyna:
http://znanium.com/bookread2.php?book=555508

3. békkep 0. Xpomarorpadus. UHcTpyMeHTallbHAS aHATUTHKA: METOABI XpoMaTorpaduu u
KanmuisipHOTO 3ekTpodopesa [Dnekrponnsiii pecype] / békkep FO. - M. Texuocdepa,
2009. Pexxum mocrtyma: http://www.studentlibrary.ru/book/ISBN9785948362120.html

0) JOTOJIHUTEIbHAS IUTEpATypa:

1. Anamurmdeckas xumus. AHamutuka 1. OOnme TeopeTnueckre oCHOBBI. KadecTBeHHBIH
anaym3 [Dnekrponnsit pecypc] / Xaputonos 10.4. - M.: ITDOTAP-Meaua, 2014. Pexxum
nocryna: http://www.studentlibrary.ru/book/ISBN9785970429341.html

2. Amnamutnyeckas xumus. AHanmuTtuka 2. KonndecTBeHHbIM aHanmn3. OU3HKO-XUMHUUYECKHE
(MHCTpYMEHTaIbHBIE) METO/IBI aHaNu3a [ DneKkTpoHHbI pecype] / FO.5. XaputoHos - M.:
I'S0TAP-Menua, 2014. Pexxum JloCTyIa:
http://www.studentlibrary.ru/book/ISBN9785970429419.html

3. Otro M. - CoBpeMeHHBIC METOIbI aHATUTHYECKOW XUMHH. - M.: Texnocdepa, 2006. - 416
c.

B) porpaMmHoe obecriedenre 1 HTepHeT-pecypebl

JHopoxosa E.H., Ilpoxoposa I'".B. 3agauu 1 Bonpocsl 10 aHATUTHYECKON XUMHUH. M.
Mup, 2001. 267 c. [DneKTpoHHBIH pecypc]:
http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf

[lanoBanoBa E.H., IluporoB A.B. Xpomarorpaduueckue MeTOJbl aHaIU3a.
Mertoanueckoe mocodue s crneruanbHoro kypca. MI'Y, 2007. [DneKTpoHHBII
pecypcl:

http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

I'apmamr A.B., Copoknna M.H. MeTposiornueckne 0CHOBbI aHATUTHUECKON XUMHH
[DnexTpoHHEIH pecypc]:

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

Caiit Hay4HOTO COBeTa 1Mo aHanmuTH4Yeckoi xumun PAH: http://www.rusanalytchem.org

SpringerLink: http://link.springer.com
Kypnan «Ycnexu xumumy»: http://www.uspkhim.ru

7. MaTrepuajibHO-TeXHUYECKOe o0ecredeHne U CHUNINHBI

. MMOMEILEHUS JUIsl IPOBEICHUS 3aHATUN: JIEKIMOHHOIO THUIIA, CEMUHAPCKOr0 THUIIA,
TPYNNOBBIX W WHIMBUAYAJIBHBIX KOHCYJbTALIMM, TEKYLIEr0 KOHTPOJSA M INPOMEKYTOYHOU
aTTeCTalluM, a TakXKe TIOMELICHUS Uil XpaHeHHs U NPO(PUIAKTHYECKOTO OOCITyKUBAaHUS


http://znanium.com/bookread2.php?book=555508
http://www.studentlibrary.ru/book/ISBN9785948362120.html
http://www.studentlibrary.ru/book/ISBN9785970429341.html
http://www.studentlibrary.ru/book/ISBN9785970429419.html
http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf
http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf
http://www.rusanalytchem.org/
http://link.springer.com/
http://www.uspkhim.ru/

00OpyIOBaHUS M TOMELIEHHs U1 CaMOCTOSATENIbHOM paboThl 0OydarOIIMXCs, OCHAIEHHBIE
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu "HHTepHeT" n obecrieueHrnem
JOCTYyTIa B 3JICKTPOHHYIO HHPOpPMAIIMOHHO-00pa3oBaTenbHyto cpeny HHI'Y,

. MaTepHaIbHO-TEXHHYECKOEe O0eCredYeHrne, HEeO0OXOAUMOe Ul — pealH3aliu
JTUCITUTLIMHBI, BKIIIOYas 1a0opaTopHOE 000PYI0BAHNE,

o JHMLEH3MOHHOE porpammHoe obecrieuenue: Windows, Microsoft Office;

. oOydaromiecs U3 4Yuclia JHI C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 30POBbS

o0OecreunBaroTCs 3JIEKTPOHHBIMY U (MJIK) MeYaTHBIMU 00pa30BaTeIbHBIMU pecypcaMu B hopmax,
aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

Pabouas nporpamMma y4eOHOW AMCUUIUIMHBI COCTAaBJIEHA B COOTBETCTBUM C Y4EOHBIM
I1aHOM, [Tosi0’keHrnEeM 0 TOArOTOBKE HAYYHBIX M HAYYHO-TIEJarOrMYECKUX KapOB B aCIUPAHTYPE
(anvronkrype) (IlocranoBnenue I[lpaBurensctBa P® ot 30.11.2021 Ne 2122), ®denepanbHbIMU
TOCYJJapCTBEHHBIMH TPEOOBAaHUAMHU K CTPYKType MPOrpaMM IMOATOTOBKM HAYYHBIX W HAy4YHO-
NeIarornyecknx KajapoB B acmupantype (aabionktype) (IIpukxaz MwunoOpHnayku PO ot
20.10.2021 Ne 951).

ABTOp:
[Tpodeccop xadeapsl aHATUTUISCKONW U METUIIMHCKON XUMUN
XUMHUYECKOro (hakyibTeTa, 1.X.H., Ipodeccop Hunpyxk O.B.

Penenienrt:
3aBenyronuii kageapoit Gu3nIecKkor XUMHAH
XUMHYECKOTO (aKyIbTeTa, 1.X.H., Ipodeccop Mapxkun A.B.

3aBenyrommii kageapou
AQHAJTMTUYECKON U MEAUIIMHCKON XUMHUHU
XMUMHYECKOro (akybpTeTa, 1.X.H., Ipodeccop Kusizes A.B.

[TporpamMa pekoMeHI0BaHa Ha 3acedaHuu Kadeapbl aHATUTHYECKOW M MEIUIIMHCKON XUMHU
XUMHUUYECKOTO (paKkyIbTeTa OT «_ » 2022 r. mporokonm Ne .

[Iporpamma omoOpeHa Ha 3acegaHuu MeTOIMYECKOW KOMHCCHUU XMMHYECKOTo (hakyabTeTa OT
«_» 2022 r. npotokon Ne .




