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1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1|cucremHuoe MPpEACTABJICHNE 3HAYCHUA aHAJIUTUICCKUX METOJOB B OCHOBHBIX pasZiciaX reOXUMHUH, O3HAKOMJICHUE C
COBPEMEHHBIMU MHCTPYMCHTAJIbHBIMUA METOAaMU UCCIICNOBAHUA XUMHUYCCKOI'0 COCTaBa BEIIECTBA.

1.2|3amaun:

1.3|- HU3yUCHUC (1)1/131/1%01(1/1)( MPUHOUIIOB Pa3JIMYHBIX aHAJIUTHICCKUX METOJAO0B U3YUCHHS BCUICCTBA,

1.4|- 3HaKOMCTBO C YCIIOBUAMHU U OTPAHUYCHUAMUA ITPUMEHCHHU A PA3JIMYHBIX METOAO0B JJId pCUICHUSA T'€OJIOTUYCCKUX,
TCOXUMHUYCCKHUX U SKOJIOTUYCCKHUX 3a7a4,

1.5]— monmyyeHne HaBBIKOB 00Opa0OOTKH aHATUTUYECKUX JAHHBIX U TIOCTPOCHUSI METOAUK UCCIICAOBAHHMS.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |B1 .B.JIB.02

2.1|Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYAIONIEr0Cs:

2.1.1|CnekrpaiibHble METOIBI HCCIICA0BAHMS TUIACTOBBIX (DIFOMIOB U TIOPOJ

2.1.2| Xumust HeTH U raza

2.1.3|TIpenckasaTenpHas aHATUTHAKA

2.1.4|BerynciauTelbHbIE METO/IBI B XUMUU

2.1.5|HedrexuMuueckuii CHHTE3

2.2|IncuunIuHbI H MPAKTHKH, /151 KOTOPBIX OCBOEHHE TAHHOH THCHUTLUINHBI (MOIYJI51) HE00X0IUMO KaK
npeauiecTBymouiee:

2.2.1|HayuHo-Hccie10BaTeIbCKUI CEMHHAD

2.2.2 HpOI/ISBOHCTBeHHaﬂ MpaKTHUKa, MpeaAAUIITIOMHAas IMpaKTHKa

2.2.3|TToaroToBKa K NpoLEAype 3allUThl ¥ 3alIUTa BBITYCKHON KBATU(PHUKALIMOHHONW pabOTHI

2.2.4|IIpon3BoAcTBEHHAs IPAKTUKA, HAyYHO-HUCCIIEeI0BaTeNbcKas paboTa

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUAPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIAILTAHEI
(MOJLYJIST)

IIK-1.2: BeiOupaeT 3xciepuMeHTAJIbHBIE H PACUETHO-TEOPeTHYECKHE METOAbI pPellieHNs MOCTABJIEHHOI 3a1a4uu, HCIOJIb3YS
JOCTHKEHHsI COBPEMEHHOH XMMUYECKOil HAYKH, U UCXO/1sl U3 HMEIOUINXCS, MAaTepHATbHBIX, HHPOPMAIMOHHBIX U BPEeMEHHbIX

pecypcos

IIK-3.1: AHanu3npyeT NMel0IHecs HOPMAaTHBHbIE JOKYMEHTHI 10 CHCTEMaM CTAHAAPTH3ALMH, Pa3padoTKH U NPOU3BOACTBY
XHUMHMYECKOH NPOAYKIHH

IIK-1.3: Ucnoab3yeT coBpeMeHHOEe PH3MKO-XUMHUYecKoe 000py10BaHNe 115 OJy4eHH H HHTEPIpPeTalii J0CTOBEPHBIX
pe3yIbTATOB HCCIe0BAHUS B BEIOPAHHOMH 00/1aCTH XHMHH, XHMHYECKOI TeXHOTOTHH HJIH CMEKHBIX ¢ XHMHeil HayKax,
NPUMEHSIS B3aMMOI0MNOJIHSIOIIMe METOAbI MCC/Ie0BAHMS

B pe3yabTaTre OCBOCHUA U CHUIIIHMHBI oﬁyqamumﬁcsl JOJIZKCH

3.1|3naTn:

3.1.1|npuHIHITEI, YCIOBUS U IPAHUIIB] IPUMEHEHUS] OCHOBHBIX aHATUTHYECKHX METOJIOB M3YUEHHMS COCTaBa BELIECTBA,
HOPMAaTUBHBIE JOKYMEHTBHI, OIPEISIIIONIIE KaueCTBO IIPOBEICHNUS J1aOOPATOPHBIX PaboT, MEPONIPUATHS 110 OPTaHU3AIMU
TEXHHKH 0€30MacHOCTH NPH padoTe ¢ 1abopaTopHBIM 000pYAOBaHHEM

3.2|Ymerh:

321 noz[61/1paT1> METOAOJIOTHYCCKYIO CXEMY U MECTOJUKH I/ICCJ'IG,HOBaHI/Iﬁ BEIIECTBA NPUPOJAHBIX 00BEKTOB U OKCIIEPUMCHTAJIbBHO
TIOJIY4YCHHBIX MaTC€pUAJIOB, TPAMOTHO IIPOU3BOAUTH OT60p BCUICCTBA UIsI OCYIIECTBIICHHUSA KOHKPETHBIX HCCHCHOB&HHﬁ,
KOPPEKTHO 06pa6aTI)IBaTI), KPUTUYECKU aHAJIU3UPOBATH U UHTEPIIPETUPOBATH MOJTYYAE€MBIC AaHAJIUTUICCKUC JaHHBIC

4. CTPYKTYPA U COJAEP KAHUE TUCIHUIIJIMHBI (MOLYJIST)

Kon HaumenoBanmue pasnesio u Tem /Buj | Cemectp / | YacoB | Komneren- | Jlnteparypa IIpumeyanune
| 3aHATHSA 3aHATHA/ Kvne 1107051




Pa3znen 1. OcHOBHBIE
HHCTPYMEHTAJbHbIE METO/IbI
XHMHYECKOT0 AaHAJIH3A Ie0JJOrHYeCKHuX
o0pa3uosB

11 IIpenMeT 1 METOBI: COBPEMEHHBIE 2 MK-1.2 TIK- [JI1.1 JI1.4J12.2
WHCTPYMEHTAIbHBIC METO/Ibl XUMHUECKOTO 1.3 J12.3713.1
aHanu3a Bemiectna /Jlex/ 210523354

1.2 Oco0eHHOCTH IPAKTUUECKOT0 IPUMEHEHUS 2 IK-3.1 IIK- [JI1.1 JI1.4J12.1
MHCTPYMEHTAJIBHBIX METOJIOB JUIS aHAIIH3a 1.2 TIK-1.3 [JI2.2 JI2.3J13.1
XUMHUYECKOTO COCTaBa I'e0JIOTHYCCKUX, 2103253 24
TEOXUMUYECKHUX U SKOJOTHIECKUX
00pa3noB, BO3MOXXHOCTH M OTPaHUYCHUS
Mp/

13 IToaroTroBka k ycTHOMY ompocy /Cp/ 12 | IIK-3.1 IIK- |JI1.1 JI1.4J12.1

1.2 TIK-1.3 [JI2.2 JI2.3J13.1
010323354
Pa3nen 2. OcHoBbI 0TOOpa 1
MOJATOTOBKH Ie0JIOTHYeCKHX MPod K
aHaIu3y

2.1 IIpaBuia u ciocoObr oTOopa 2 MK-1.2 TIK- [JI1.1 JI1.4J12.2
Te0JIOTHYECKUX 00pa30B, MOArOTOBKA 1.3 J12.3713.1
00pasIoB K XUMUYECKOMY aHAJIH3Y. 2103253 24
Jpobiienne u ncTUpaHne TOPHBIX TOPO/I,
pUOOPBI U HHCTPYMEHTHI IS
M3METBYCHUSI P00, XUMHIECKOe
pa3noeHre rOPHBIX MOPOJI, MOYB, TOHHBIX
oTioxeHuit /Jlex/

2.2 OCHOBHBIE METO/IBI TOATOTOBKH 2 MK-3.1 IIK- [JI1.1 JI1.4J12.1
TeOJIOTHYECKUX P00 K 1.2 TIK-1.3 |J12.2 J12.3J13.1
UHCTPYMEHTAJIbHOMY XUMHUYECKOMY 013523354
aHaJIN3y, OCHOBHI 0€30I1acHOM PabOTHI B
XuMu4eckoi taboparopuu /TIp/

2.3 XUMU4ECKOoe pas3iokeHue Npod rOpHbIX 20 | IIK-3.1 IIK- (JI1.1 JI1.4J12.1
MOPOJI, OYB U JOHHBIX OTJIOKEHUN 1.2 TIK-1.3 |J12.2 J12.3J13.1
Pa3IM4YHBIMU METOJIaMH (CIIEKaHHE U 2122323 54
MHKPOBOJHOBOE KHCIIOTHOE Pa3JI0KEHHUE)

/Cp/
Pa3znen 3. ATOMHO-3MHCCHOHHAS
CHEKTPOCKOMHUS

3.1 CIeKTPOCKOMTHMYECKHE METO/IBI; 2 ITK-1.2 TIK- [JI1.1 JI1.4J12.2
KJ1accU(UKaLUs CIIEKTPOCKONUYECKUX 13 J12.3J13.1
METO/IOB TI0 THITY B3aUMOJICHCTBHS 519253 D4
W3JIY4EHUS C BEILIECTBOM, B COOTBETCTBUU C
Jana30HaMH SHEPTUH SIEKTPOMArHHTHOTO
W3JTy4EHHUSI, TI0 U3y4aeMbIM 00bEKTaM
(simepHasi, aTOMHas1, MOJIEKyJsipHas) /JIex/

3.2 MeTobI TOATOTOBKY T€OXUMUIECKHX P00 2 IIK-3.1 IIK- | JI1.1 JI1.4J12.1
K aTOMHO-3MHCCHOHHOMY CIIEKTPaJIbHOMY 1.2 TIK-1.3 (JI2.2 JI2.3J13.1
ananuzy /I1p/ 01023354

3.3 MeTpoaornyeckre XapakTepUCTHKH U 18 | IIK-3.1 K- |JI1.1 JI1.4J12.1
aHAJINTHYECKHE BO3MOYKHOCTH METO/1a; 1.2 TIK-1.3 |J12.2 J12.3J13.1
JIAaIa3oH OMpeesieMbIX COJEPIKAHMIA; D1 52 53 D4

BOCHPON3BOAUMOCTE. CIIOCOOBI
MOHOXPOMATH3AIUH B PETHCTPAIIN
crnekTpoB. O6IacTH NPUMEHEHHUS AaTOMHO-
SMUCCHOHHOH CIIEKTPOCKOITHH.
KadecTBeHHbIH U KOJIMYECTBEHHbIH aHAIN3
/Cp/




Pa3nen 4. ATomHO-a6copOIHOHHAS
CIEKTPOCKONHUS

4.1 [TpuHIMI MeTo1a aTOMHO-a0COPOIIMOHHON 2 MK-1.2 TIK- |JI1.1 JI1.4J12.2
cnekrpockonuu (AAC). [Tpunnun paboTel u 1.3 JI2.3J13.1
o0111ast cxema aTOMHO-a0COPOIMOHHBIX 21523354
CHEeKTpoMeTpoB. MICTOUHNKH EPBUYHOTO
n3IydeHust. ICTOYHUK CBOOOIHBIX aTOMOB.

[TnamMeHHasT aTOMU3AIHSL.
DnexTpoTepMHUIecKast aTOMU3AIHSL.
Xumunueckne Moaudukaropsl. OnTHUeCcKHe
cuctemsl. Jletextopsr. 3Mepenne curnaia
/J1ex/

4.2 3HaKOMCTBO C aTOMHO-20COPOIIMOHHBIMU 2 MK-3.1 IIK- |JI1.1 JI1.4J12.1
npubopamMu pasuuHbIx Moaenei /TIp/ 1.2 TIK-1.3 |JI2.2 J12.3J13.1

010323354

4.3 ATOMHO-2a0COpPOLIMOHHBIE CIIEKTPOMETPEI C 16 | IIK-3.1 IIK- [JI1.1 JI1.4J12.1
CENIEKTUBHBIM HCTOYHUKOM CBETa. ATOMHO - 1.2 TIK-1.3 |J12.2 J12.3J13.1
a0COPOLIMOHHBIE CTIEKTPOMETPHI BEICOKOTO 2103253 24
pa3pemnieHus ¢ HeIPEPHIBHBIM HCTOYHHKOM
cnekrpa. [TpuHuun paboTs! 1 001Ias cxema.

IIpumenenne aToMHO- aOCOPOLIMOHHON
CHEKTPOMETPHUH B aHAJTUTUYECKOH XUMUU
pa3nyHBIX 006ekTOoB /Cp/

Pa3nea 5. PentrenoduiyopecueHTHBIH
MEeTOJ aHAJIN3a

5.1 dusnyecKkne 0OCHOBBI METOIOB 4 MK-1.21IK-| JI1.1JI1.3
PEHTT€HOBCKOW CIIEKTPOCKOIIHH. 13 JI1.4712.2
PentrenoBckoe m3nyuenue. J12.3J13.1
XapaKTepUCTUYECKOE PEHTITEHOBCKOE 013523354
U3ITy4eHue. PEHTTeHOBCKUIT CIEKTD.

I[I/Ial"paMMHble, 3alIpCUICHHBIC U
CaTeJUTUTHBIE CIIEKTPAJIbHBIC JIMHUH.
Homenknatypa peHTT€HOBCKHX JIMHUI
(Bur6an, IUPAC), ux OTHOCHUTEIbHBIC
HHTEHCUBHOCTH. B3anmoneiicreue
PEHTTEHOBCKOTO M3ITY4YEHHS C BEIIECTBOM.
Nonmsanust u porosaddexr. Oxe-3¢dexr u
BBIX0J (yopecuenimu. [Tornomenne
PECHTTCHOBCKOI'O U3JIYUCHU S BEIICCTBOM,
yIpyroe ¥ Heynpyroe (KOMITOHOBCKOE)
paccesitue; kpait nornomenus /JIex/

52 Amnmnaparypa, BXOJAIas B KOMIIIEKC 4 MK-3.1 I1IK- | JI1.1JI1.3
YCTaHOBKH IS SHEPTOTUCTIEPCHOHHOTO 1.2 TIK-1.3 [J11.4J12.1 J12.2
PEHTTeHO(ITYOPECIIEHTHOTO aHAIN3a, U JI2.3J13.1
9TaIlbl BBITOIHEHHS u3Mepenui /TIp/ 210203354

53 OCHOBBI PaANaIMOHHOM 6€30MaCHOCTH. 18 [IK-3.1TIK-| JI1.1J11.3
HUcmnone3oBanus metona POA mpu 1.2 TIK-1.3 (J11.4J12.1 J12.2
re0JOrMYeCKOM KapTUPOBaHUH, JI2.3J13.1
FeOXMMHUYCCKHUX ITOUCKAX, D192 923 D4

re0JIOropa3BeIouHbIX padoTax,
9KOJOTHYECKOM MOHUTOPUHTE
KOMITOHEHTOB OKPY KArOILEeH Cpeibl, B
CMEKHBIX Aucuurinaax /Cp/

Pazgen 6. Macc-cniekTpomMeTpusi.
H30TOnHBIC METOAbI HCCICIOBAHNS
BellecTBa




6.1 dusnyeckre OCHOBBI METOa MaccC- 4 I1K-1.2 TIK- JI1.1J11.2
CHeKTpoMeTpuH. M30TOmHbBIE METOIBI 1.3 JI1.4712.2
HCCJICIOBAHMS BEIICCTBA, CTAOMIIBHEBIC U JI2.3J13.1
pPaAMoOaKTUBHBIE N30TOIIBI, 21322334
TEOXPOHOJIOTHS. MeTOIbI MOATOTOBKU
npo0 k aHanu3y. MHAYKTHBHO CBS3aHHAs
mia3ma (M CIT) u noHu3amnus BemecTsa B
WHJIyKTHBHO CBSI3aHHOMH IJ1a3Me,

(hoKycHUpOBKa M KBaIPYIOJIbHAS
(buIbTpaIKs HOHOB, YMHOKEHHE U
JIETeKTUpOBaHue curnana /Jlex/

6.2 Macc-crneKTpoMeTphl pa3IuIHO 4 MK-3.1 K- | JI1.1J11.2

koHurypauuu /IIp/ 1.2 TIK-1.3 [JI1.4J12.1 JI12.2
JI2.3713.1
01023354

6.3 MeTopl OrOTOBKHU MPOO U pacyera 19 [TIK-3.1 TIK-| JI1.1J11.2
pe3yJabTaTOB aHAJIN3a, BHYTPEHHUN 1.2 TIK-1.3 |J11.4J12.1 J12.2
CTaH/apT, aTTECTOBAaHHBIE CTAHJAPTHBIC JI2.3J13.1
00pasupl, BBeneHue nonpasok /Cp/ 31223354

6.4 /KonTp.pad./ 0 IK-3.1 IIK- [JI1.1 JI1.2 JI1.3] KonTpomnbHas paboTa

1.2 TIK-1.3 |JI1.4J12.1 J12.2
JI2.3713.1
2139253 54
6.5 /Ox3ameH/ 45 | IIK-3.1 TIK- |JI1.1 JI1.2 JI1.3
1.2 TIK-1.3 |JI1.4J12.1 J12.2
JI2.3713.1
21925354

5. OHEHOYHBIE CPEJICTBA

5.1. OHeHO‘IHLle MaTepuaJbl 1Jdl TEKYIero KOHTpPoJas U l'lpOMe?KyT()‘lHOi/i arrecranuu

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

5.2. OueHouyHble MaTEPHAJIBbI I/ IHATHOCTHYECKOI0 TECTUPOBAHUS

HpCIlCTaBHCHI)I OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METOJNYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHME JUCIIUIIJIMHBI (MOAY JI5)

6.1. PexoMennyemasi tureparypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3znarensctBo, rox | Komuu-Bo
JI1.1 |baxenosa O. K., I'eonorus u reoxumus HeTH U raza: YueOHUK Mockaa: 1

Bypnun 1O. K., MockoBckuit

Coxonos b. A., Xaun rOCyJapCTBEHHBIN

B.E. YHUBEPCUTET UMEHU

M.B. JlomoHOCOBa,
2012,




ABTODBI, COCTABHTEITH 3arnaBue U3natenbcTBo, roa | Komny-Bo
JI1.2 |TuraeBa H. A. SnepHas reoxumusi: Y4eOHHK Mockaa: 1
MockoBckHit
rOCy/IapCTBEHHBII
YHHUBEPCHUTET UMEHU
M.B. JlomoHocoBa,
2000,
J1.3 |Topummus C. IL., Buoreoxumus pagiuOHYKIUJI0B: YUeOHUK Mocksa: OO0 1
Cmomuna ' A. "Hay4no-
W3/1aTeIbCKUM LEHTP
NH®PA-M", 2017,
JI1.4 |Tymanosa, E. 1O, T'eonorust u reoxuMust HeYTH U Ta3a: Kypc JCKIUN CraBpomnonb: 1
I'onosanos, M. I1. Cesepo- KaBkazckuit
(dhenepanbHbIi
yHUBepcurer, 2018,
6.1.2. JlonoiHuTeLHAS JUTEpPATypa
ABTOPBI, COCTaBUTENIN 3arnaBue WznarenscTBo, rox | Komnu-Bo
JI2.1 |Crepnenxo 3. B., O6mas reoxumust: [IpakTukym CraBponosnb: 1
PoxnoBa A. A. Cesepo- KaBka3zckuit
(henepanbHbIiA
yHuBepcureT, 2016,
J12.2 |Yennes IO.T. I'eoxumus okpyskaroleii cpeapl: YueOHoe mocodue st By30B |Mockga: IOpaiir, 1
2021,
https://urait.ru/bcod
e/476336
J12.3 |Bursep, A. K., I'eomorust u reoxuMust He(TH U Ta3a: yueOHoe mocodre Kpacnosipck: 1
IIpokarens, E. B. Cubupckmuii
(dhenepanbHbIi
yHUBepcurer, 2019,
6.1.3. MeTroanueckue pa3paboTku
ABTODBI, COCTABHTEIH 3arnaBue UzpatensctBo, rox | Kommy-Bo
JI3.1 |’Kypasnesa JI. A. ['eoxumus: MeToMYECKEe PEKOMEH IAINH 10 BHITTOTHEHUIO CypryT: 1
MPAKTUUECKUX 3aHITUI W3natenbckuii neHTp
Cypl'VY, 2020,

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeIeKOMMYHMKAIIMOHHOM ceTH ""UHTepHeT"

31 |[Tloptan GpyHIAMEHTANTLHOTO XUMHYECKOTO 00pa3oBanus Poccuu, http://www.chem.msu.ru/
22  [Xumus Bo Bcex MposBIEHHUAX - XUMUUeckuit moprtai, http://www.chemport.ru/

93  [U3manuns mo ecTecTBEHHBIM M TEXHMYECKUM Haykam, http://www.ebiblioteka.ru/

D4  [Bassl crpykrypHoro noucka Reaxys, —http://www.elsevier.ru/electronic/chemical/Reaxys/

6.3.1 Ilepevyens MporpaMMHOro odecrnev4eHust




6.3.1.1|HaKeT npukiaaHex nporpamm Microsoft Office

6.3.2 IlepeueHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|<<FapaHT>>, «KoHCYIbTaHT ILTIOCY,

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCITUIIJIMHBI (MOIY JIs1)

7.1|YueOHble ayAUTOPUH JIJIsI IPOBEIICHUS 3aHATHH JICKIIMOHHOTO TUTIA, 3aHATUH CEMHHAPCKOTO THIA (PAKTHUECKUX 3aHSATHH),
TPYIIIOBBIX ¥ UHUBUAYaJIbHBIX KOHCYJIBTALUM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOI aTTECTAllMK OCHAIICHBI: TUIIOBO
y4eOHOI MeOenblo, TEXHUIECKUMH CPEJICTBAMU 00YUCHUS, CITYKAIIMMHU IS TIPE/ICTaBlIeHNUs yueOHOH nH(pOopMaluu

7.2|. MynsTMeauiiHOE 000pyA0BaHue (HOYTOYK, IPOCKTOP, SKPaH).




