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AHHOTAIIUA

YueOHas avcununnnHa (Moayiab) «DH3MKO-XMMHYECKHE METOIbl aHanu3a
00BEKTOB arpoceprn SBISETCS BAKHON COCTABHOW UWacTeld YUeOHOTO TUTaHa
[IOArOTOBKU ACHMUPAHTOR 110 Hanpaeienuro noarorosku 06.06.01 buonoruueckue
HAyKH, HamnpasieHHOCTb nporpamm: buoxumusa, MukpoGuonorus, 3konorus (B
ononorun ), IlouroBEICHNUE.

OcHoBHas 3azgaya  y4eOHOW  AMCUMIUIMHBL  (MOAYJs) —  OCBOEHUE
acnHpaHTaMM TEOPETHUECKMX M MPAKTHYECKHX 3HAHWH B obnacTh (m3HuecKol
XUMHUH. JIHCIIHTUIMHA (MOZIYIB) «DH3HKO-XUMHUYECKHAE METO/IBl aHATH3a O0BEKTOB
arpocepbl» B CHUCTEME XUMMUYECKUX HAYK H3YYaeT PasiuuHble  (PU3UKO-
XMUMHYECKHE METOABl AN ONPEAC/CHHS KOMIOHEHTOB B aHAIU3WPYEMBbIX
00bEKTAX, METOAMKUA M3MEPEHMI, NPOOOMOArOTOBKUM, B COOTBETCTBUM C©
0COOCHHOCTAMH aHATH3UPYEMBIX OOBEKTOB.

ACNWpaHTHl TIONIYYArOT 3HAHWS, TPUMEHEHHE KOTOPBHIX Ha TIPaKTHKE
[IO3BOJISET OLEHUBATL LENecoo0pasHocTs U H(PPEKTUBHOCTL UCHO/bL30BAHUS
COOTBETCTBYIOLLUWX METOA0B W METOAWMK HM3MEPEHWH, AN WCNONb30BaHHA B
KOHTPOJIE KAUECTRBA MPOAYKIIHH PACTEHNEBO/ICTBA W KHBOTHOBO/ICTRA, MIPOAYKTOR
[IUTaHUs, OOBLEKTOB OKPYIKALOIWIEN CPeilbl, IPUMEHATH 101y YEHHBIE TEOPETUYECKUE
3HAHMA MpPH NPOBEACHUU HAay4HO-HCCIEA0BATENbCKOH padoThl, UCCNEAOBAHHUAX B
JIPYTUX CMEKHBIX OTPaCIIX HayK.

O0was TpyaoeMKoCcTb yueOHOH  aucuMmuHbl  (Moaynd) «Dusuko-
XHMHYECKHE METO/Ibl aHanu3a 00beKToB arpocdepb» cocTaBaseT 3 3a4ETHBIX €1.,
B 00BemMe 108 gacos.

Koutpoas 3nanuid  acnupanroB nposoaurcss B (opme Tekywed u
MTPOMEKYTOUHOH aTTECTAIN,

Tekymwas arrecrauus aclUUPAHTOB — OLEHKA 3HAHUA W YMEHWA
MPOBOAWTCS MOCTOAHHO HA MPAKTHUYECKUX 3aHATHAX C MOMOLUBK)  TECTOBbIX
3aJaHWH W KOHTPOJBHBIX PabOT, OLIEHKH CAMOCTOATENBHON paboTE! aCTTHPAHTOB.
[IpomexxyTouHas arrecrauus aclUPaHTOB [POBOAMTCA B (OpPME MTOIOBOIO
KOHTPOJA MO AMCLUUMIMHE — 3a4€Ta.

Beaymmue npenogasarenn: upogdeccop benonyxos CJL, aoueHt
Hemuposckas U.B., npodeccop JImutpues JI.B.



1. Iens u 3273494 JHCIHILTHHBI

[enmsro m3ydeHust AMCIUTIMALET B1.B.OJ.2 «DU3AKO-XUMHYECKHE METOIbI
aHam3a 00beKkTOB arpocdepbly sBasercd (POPMUPOBAHUE VY  ACILMPAHTOB
yryOneHHbIX — MPO(ECCHOHANBHBIX  3HAHWH MO COBPEMEHHBIM  (PU3HKO-
XHMHUYECKUM METO/IaM aHaN3a, O3HAKOMJIEHWE ¢ OCOOEHHOCTSIMH OOBEKTOR
aHalii3a 1 3ajadaMy 1pH WX aHalli3¢, COBPEMCHHLIMU MCTOJaMHE, HIPHMCHACMbIMH
ANA  aHanu3a Pa3MYHBIX  peanbHbIX  00BEKTOB  arpocdepbl;  3aN0XKHThb
GyHNaMeHTATEHBIE  3HAHWS O TPHWHIMTAX, 3aKOHOMEPHOCTAX, 00IacTsx
IPUMEHEHUS METOLOB, HAYYUTL [0Ax04aMm K Bbibopy Hauboiee 3¢exTHBHLIX
METO/IOB ONPENENESHN KOMIIOHEHTOB aHATM3UPYEMBIX 00pa3IoB B COOTBETCTBHH C
[OCTABJICHHOHW  33ja4eil, IpaMOTHOMY KBAIM(PUUUPOBAHHOMY  [PUMEHEHHIO
BbIOPAHHBIX METOJ0OB U METOMK HA NMPaKTHKE.

3amaun  AUCIATITAHEL  (MOayns) «DHU3NKO-XUMHUECKUE METOJBI aHaTH3a
00bexToB arpochepby:

- ¢(popMHpOBATh Y aCNUPAHTOB MPEACTABICHHE O COBPEMEHHBIX (PU3NKO-
XUMHYUYCCKHUX MCTOJaX aHaln3a, MPUMEHUMOCTH METOAd AJIS aHATH3A PasTUYHBIX
10 LPUPOAE, ArPEraTHOMY COCTOSHUIO U COCTaBY OOBLEKTOB arpocdepbl; HAYYUTD
MPUMEHATh Ha NPAKTHKE Pa3fNMuHble MeToabl npobooTbopa W NMpodONOArOTOBKH
MaTePHanoB PasTunIHON TPHPOIEL.

- 0 BCAYIIHUX TCHICHLHAX H COBPCMCHHLIX [IPCACTABIICHUMAX O IIYTAX
pa3BUTHA  aHanuTudeckoro  obopyaoBaHus W o0OpyZOBaHHA  Ans
MpoOOTOATOTOBKH,

- 00 OCHOBHbIX HayuHbIX NpodneMax NpH MPUMEHEHUH PU3MKO-XUMHUECKHX
METO/IOB aHAITH3a OOBEKTOB arpocQepsl,

= NOAI'OTOBHUTL acClHpaHTOoB K IIPAMCHCHHIO 10JIYUCHHLIX 3HAHHA Ipu
MCCIEeN0BaHHH  00BEKTOB arpocepsl ¢ NPUMEHEHHEM  (PHU3MKO-XMMHUECKHX
METO/IOB aHaMn3a, 00paboTKe W MHTEPNPETALMH MOTYUYEHHBIX PE3YIBTATOB.

B kypce mucuuiuivHbl (Moayasd) «@OU3MKO-XUMHYECKHE METOIbI aHaM3a
00beKTOB arpocdepbl» 0c000€ BHUMAHHE YACICHO NPHOOPETEHHK acnHpaHTaMH
MPAKTUUCCKUX HABBIKOB KBHJTH(I)HHI/IPOB&HHO HCMOJB30BATE PA3THYHBIC MCTO/IBI
A1 OLIPCACIICHHA KOMIIOHCHTOB AHAJIM3HPYCMbBIX 00OLEKTOB B COOTBEICTBHU C
MOCTaBACHHON 3adaueii 1 0cOOEHHOCTAMM AHANH3MPYEMBbIX OOBEKTOB, OLEHUBATD
nenecoo0pasHocTh W 3()(OEKTUBHOCTE WX  HWCTOIB30BAHUS, TIPHMCHEHHEM
ﬂpl/l06peTeHHle 3HAHMHA U1 MCIOJL30BAHUSA B KOHTPOIC KadeCTBa NPOAYKLIHU
pPacTEHUEBOACTBA M JKMBOTHOBOACTBA, TNPOAYKTOB MHTaHUA, OOBEKTOB
OKPY3KalOLIEH Cpeabl.

2. MecTo THCHHMNITHHABI (MOAYJISI) B CTPYKTYPE OCHOBHOI NMPoQecCHOHATBHOT
00pa30BaTEIbHON NPOrpaMMbl  BbICLIEr0 00pPa30BAHMA — [POIPAMMBL
MOArOTOBKH HAYYHO-NEJArorHYecKHX KaIpoB B acnupaHType (Jajee
MporpaMMa acIHpaHTyP.I).

Hucuunnuna (monyns) b1.B.OJ1.2 « DU3MKO-XUMHYECKHE METObl aHATH3A
00bekTOB arpocdeprl» BkAoueHa B nepedyeHb OI'OC BO (ypoBeHb NOANOTOBKH
KaapoB BhicmIeH kBamu(puraimu), B bnok 1 «JIHCUMMIWHBL (MOAYIIH)»
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BApPHATHBHON yacTh. Peamusanusg B JUCTIMIUTAHE (MOAYIE) « DU3HKO-XUMHUYECKHE
METOJbl aHajlM3a 00bekToB arpochepol» Tpedopauuii GI'OC BO (yposeub
MOArOTOBKU KaApoB Bbicwici kBamupukauun), OIMOIT BO n YuebHoro nnava
MOATOTOBKH ACTIMPAHTOB MO TIPOTPAMME acTUPaHTYPHL,  PemieHHid  yueOHo-
METOAUYECKOH KOMMCCHU M Y4YEHOro coBera (PakylbTera, OTE€YECTBEHHOIO U
3apyOeKHOTO OTTBITA, IOIKHA YUHTHIBATE CIIEYIONIEE 3HAHUE HAYUHBIX PA3/IENoB;
upubopbl 1 obopyaoBaHue yid npoBeacHus PU3NKO-XUMUYECKUX KCCIIEL0BaHUA,
METOAbl W crnocodbl MpoOONOAroTOBKH, 00padoTKa pPe3y/lbTaTOB H3MEPEHHId,
METOAVKH TTPOBEIACHHS H3MEPCHHH,

llpenmecTByIOIUMY KYPCaMU, HA KOTOPBIX HENOCPEACTBEHHO Oasupyercs
avcuuninHa  (Moaynb) «MHU3MKO-XHMHYECKHE METOAbl aHann3a OOBEKTOB
arpocdepel» SBISIFOTCS JAWCIMIIIMHBEI HEOPTraHWYECKas XWMHS, aHATUTHUECKAs
XUMUA, puzuuecKas U KOJUIOUIHAS XUMUS, Opraliueckas XMMus.

3HaHKWS W HABBIKK, MOJYYCHHbIC ACMHUPAHTAMH MPH H3YYCHHU JAHHOTO
Kypca, HEOOXOMWMBEI MPH TIOATOTOBKE K C/Ja4ye KaHAWIATCKOTO JK3aMEHa TI0
CHELUMAILHOCTH M  HAIUCAHWMM BbUIYCKHONW KBalM(pUKAUMOHHONH padoTbl 110
HayuHoOH cneunanbHocTH 03.01.04 Buoxumus, 03.02.03 Muxpobuonorus,
03.02.08 Dkonorus (B Ononornn), 03.02.13 TTousoreieHNE.

OcobeHHOCTBIO  yueOHOH AMCUMNIMHBL (MOAYAA) «DHU3UKO-XUMHUYECKHE
METO/IBI  aHaTW3a OOBEKTOB arpoc(epsl» SBISIECTCA €€ HaMpPaBJICHHOCTE HA
peaIM3aUUI0 ACLIMPAHTAMU [IONYYEHHBLIX 3HAHMA B HAYYHO-HCCIEAOBATE/ILCKOM,
MPakTHYECKOH ACATENbHOCTH, (POPMHPOBAHMHM COBPEMEHHOIO MHPOBO33PEHHS O
mporieccax, MOCTOSHHO W TIEPHOAMYECKH TIPOUCXOIIIAX B 00BEKTAX arpocepsl,
HA OCHOBE COBPEMEHHbLIX 3HAHUM W 3aKOHOB (PU3MUYECKOH XUMUM, [OHUMAHUU
BO3MMKHOCTEH M MEXaHM3MOB BAUSHHUA (YMPABNCHHS) HA MPOLECCH! (peakuun),
MPOTEKAIOINE B arpocgepe.

ACIUPAHTbl 10AYYAT 3HAHUA 110 (PUIUKO-XUMUUECKUM METOJaM aHalu3a,
OCHOBAaHHbLIM HA HOBEHILIWX  JOCTHXKCHHAX COBPEMEHHOrO  €CTECTBO3HAHMA
(AnepHO-DH3UHECKHE METOABI, HEHTPOHHO-, TAMMAa-aKTHBALMOHHBIA  aHAIN3,
PEHTICHO(IIYOPECLEHTHbIE,  UH(PAKPaCHOH  CHEKTPOCKOIMM,  PEHTICHO-
PafJMOMETPUYCCKHUIA, ATOMHO-3MHCCHOHHOH W MACC-CMEKTPOMETPHH C HWHAYK-
TUBHO-CBA3AHHONA INA3MOA W Ap.), 00nacTH NPUMEHEHUA PA3JIMYHBIX BUAOB
aHanu3a,  UYyBCTBUTENBbHOCTH,  CENEKTUBHOCTH, TpeAcnaM  OOHapyiKeHHS
XAMUYECKAX 3IIEMEHTOB, BEMECTB. [IpW W3YUEHWH AWCIMTUTHHBI  TAKKe
PacCMATPUBAIOTCA BONPOCHL KOHTPOIS U UCIBLITAHUWH, UX OTJIMYUA APYr OT JApyra,
0COOEHHOCTH HCMbITaHU HA 0€30MACHOCTb, MPUMEHEHHE CPECTB M3MEpeHUH Ans
ONEHKH 3HAYCHWH MapaMeTPOB KOHTPOIHPYEMOW M WCTIBITYEMOH TPOTYKITHH, a
TAKKE  PEKUMOB  UCHLITAHME, — O0ECHEYEHME  €IUMHCTBA  U3MEPEHHMId
MeTponoruueckod cnyx6oi, npoeepka M KaauOpPOBKA CPEACTB HW3MEPEHHH,
TpeDOBAaHWA K  WCIIBITATENIBHBIM  JTA0OpATOpUAM W HCIIBITATEITBHOMY
000PYL0BAHULO,

3. O0mas TPYI0eMKOCTh AHCHHIUIMHBI (MOAYJSI) COCTABIAECT 3 3a4ETHBIX
eauHuny, 108 uacoB, M3 KoTOpbiXx 30 4acOB COCTaBIAEST KOHTakTHas padoTa
acnupaHTa ¢ npenoaapareneM (10 4acoB 3aHATHS TEKIMOHHOTO THMa, 20 4acoB
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3aHATHS CEMHHAPCKOTO THMA), 78 4Yaca COCTABISET CAMOCTOATENBHAsA padoTa
acnupanra.

4. ILianupyembie pe3yjbTaTbl O00YUeHHS [0 JUCUHILIMHE (MOAYJIIO),
COOTHECEHHbIEe ¢ MIAHHPYEMBIMH pPe3y.1bTATAMH OCBOEHHS 00pa3oBaTe/lbLHOI
[POrpaMMBbl ACIHHPAHTY PbI

Hucuuiuiuna (MoayJib) 10J5KHA GOPMUPOBATH CIEAYIOLME KOMIETEHLMU:

VHUgepcanvrole komnemenyiii (VK):

- CIMOCOOHOCTBI) K KPUTHUECKOMY aHAIIM3Y M OTIEHKE COBPEMEHHBIX HAYUHBIX
NOCTUKEHHMHA, TEHEPUPOBAHUIO HOBBLIX UAEH [PU PELUEHUM UCCIIEAOBATEILCKUX U
MPakTHYECKUX 3aJay, B TOM YKCAE B MEXKAUCUMUNIANHAPHBIX obnacTax (YK-1);

oduwenpogeccuonanvrvie komnemenyuu (OIK):

- CIOCOOHOCTBIO CaAMOCTOATENLHO OCYLIECTBIIATH Hay4HO-
MCCNEA0OBATENbCKYH) ACATENbHOCTE B COOTBETCTBYHOLLEH npodeccnoHanbHoi
00macTH ¢ WCTIONB30BAHMEM  COBPEMEHHBIX  METOOB  WCCIIEIOBAHUS W
uH(OPMALMOHHO-KOMMYHUKALKMOHHBIX TexHoJsiorui (OIIK-1).

OcBocHHE Y4YEOHOI ANCUMMINHBL (MOAYA) «DUIMKO-XUMHUYESCKHE METOAbI
aHam3a OOBEKTOB arpocdephl» HampaBieHO Ha (OPMHPOBAHWE Y acMHPAHTOB
komneteHunit (VK-1,071K-1), snanus, yvenus u 6idaoerust), NPCACTABICHHBIX B
Tabmte 1.

Konrposib  3HaHuii  acuupaHTtoB nposoautcs B (opme  Tekywed u
MPOMEKYTOUHOM aTTECTaLHK.

Texymas arrecraiuss  acUpaHTOB — OIEHKA 3HAHWH W YMEHWH
[IPOBOAMTCH IOCTOAHHO HA MNPAKTUYECKUX 3AHATHAX € I[IOMOLILKY  TECTOBBIX
3aJaHUH U KOHTPOJIBHBIX PadOT, OUEHKH CAMOCTOATENbHON paboTh! aCIHPAHTOB.

[TpoMexyTO9YHAd aTTecTalvsl aCMHPAHTOB MPOROANTCA B (POPME HTOTOBOTO
KOHTPOJ1A 110 AUCLUIUIMHE — 3a4€TAa.



Tadmuma 1

[lnauupyemble pe3yiibTaTbl 00yUYEHUs 110 AMCLUILIMHE (MOAYIIIO0) «DUZUKO-XUMHYECKUE METC/bI aHa/IM3a 00LEKTOB
arpoc(epby, COOTHECCECHHBIC ¢ TNTAHUPYECMBIMH PE3YJIBTATAMH OCBOCHUA 00pa30BaTCILHON MPOrpaMMBbl aCTIHPAHTYPHI

No Koa Conepanme HopMUpyeMbIX B pe3yabraTe W3yueHus AMCUMILUIMHBL (MOAY/151) 00YYArOLHECH AOJBKHbL:
wn | OMIETe KOMIIETEHUU I 3HaTh YMETh BNAJETH
HIMH
YK-1 CIIOCOOHOCTD K KPUTHUYECKOMY OCHOBHbIE [OHATUA H BOCHPHHUMATB, 0000LIATh U |CTABUTb LEIb U
aHaNHU3Y M OIICHKE COBPECMCHHBIX | 3aKOHBI PHU3HUYCCKOM 1 aHATH3UPOBATE OpPTAHM30BBIBATH €€
HAYYHBIX JOCTHXKEHHIA, KOJITOMIHOW XUMHH, HH(pOPMAITHIO, TIOTYUYEHHYIO | AOCTIIKEHHE, YMETh
TeHEPHUPOBAHHIO HOBBIX HIACH TIPH | PHIHKO-XHMHUYECKHE W3 PA3HBIX UCTOYHUKOR, MO |[TTIOSCHUTH CBOKO LUENb H
PELLEHMU UCCIEA0BATEIILCKMX U | CBOMCTBA (PH3UKO-XUMUYECKHM, BbIOUPATH Iy TH
TTPAKTHYCCKUX 33724, B TOM HCOPTAaHHYCCKHX U IMCKTPOXHUMHICCKAM JOCTHRCHUS
YUCNE B MK TUCITUITTHHAPHBIX OpPTaHHYICCKHX TIPOIICCCaM, TTPOUCXOTATITHM
o0nacTIx COETUHEHUH B arpocgepe
OIIK-1 |cTocOOHOCTh CAaMOCTOATETRHO (PH3UKO-XUMIUICCKHE, PacCYMTEIBATH M OTICHHRATE | CUCTEMATHU3HPOBATH
OCYIECTBIATE HAYIHO- KOJUTOMAHO-XUMHUYCCKUE | (PH3HKO-XMMHYECKHE U METOJBl PCIICHHA  3a7a4,
HCCNEA0BATENBCKYH) CBOMCTBA TIOYB, KOJTOHIHO-XUMHYECKHE OTIMCHIBATE PE3YABTATHI,
JAEATENBbHOCTD B yI0OPEHU, BOAbBIL, APYIUX |APAMETPbI U dopmyauposaTs  BbIBOABI,
COOTBETCTBYIOTICH XUMHWYIECKHX BCIICCTB, XaPAKTCPHUCTHKH, HCTIONB3YA | TIPOTHO3UPOBATh PA3BHTHG
mpodeccHoHaNBHON 0071acTH ¢ MCTO/IMKH PacucTOB 3aKOHBI XUMHYCCKOM CHUTYaIHH, H3MCHCHHG
HCTIONB30BAHHEM COBPEMEHHBIX | PH3HKO-XHMHUYECKHX TEPMOAHHAMHKH U KHHETHKH, | COCTOSHUS MapaMeTpoR
METOAO0B UCCAEA0BAHUA U [1apaMeTpoB 3NEKTPOXHUMHH, CUCTEMbl HJIH 3JIEMEHTOB,

UH(POPMALMOHHO-
KOMMYHHKAITHOHHBIX TCXHOJIOTHH

UCIIOJ1b30BATH COBPEMEHHOE
HIpOorpaMMHOE 00eCTIICUCHHE

PE3YJIbTATHL 3KCIEPUMEHTA,
HCNONB3Yd  CHCHHAIBHOG
TTPOTPAMMHOE 00ECTICUEHHE




5. BxoaHble TpeGOBaHMA  AJA  OCBOCHHS  AMCUHIUIHHBLI  (MOAY.A4),
NMPEABAPATCIBHBIC YCITOBHS

Kype npeanosaraer naniuyue y acnupadToB 3HaHUA 4 YMEHUH 110 OCHOBHLIM
3aKOHaM XWMHM, MPEMoJaBacMbiM B MarucTpatype, B T.4. Mo (H3MuecKoh U
KOJINTOHIHOW, OPraHHYeCKON XUMHH.

6. @opmart ol0y4cHuUsI

OOyuarommecss W3 YHWCNIA JHIl C OTPAHWUYEHHBIMH BO3MOKHOCTIMH  370POBBS
00ECIEUUBAIOTCA  JIEKTPOHHLIMU M (WIM) [eYaTHLIMU  00pa3eBaTEIbHLIMU
pecypcami B popMax, aJanTHPOBAHHBIX K OFPAHHUYEHUSIM UX 3J0POBbS.

7. CoaepkaHyve AMCUHMIMHBI (M0AY.J5), BHAbl YUeOHbIX 3aHATHIT U GopMbI HX
MPOBEACHHS.
7.1. PacnpeaeneHue TpPya0eMKOCTH AUCUHIIMHBI (MOAYJ/IS) O BUAAM padoT
O61as TpyaoEMKOCTb AUCUMIIIMHBL cocTaBaseT 3 3au.ca. (108 uacoB), HX
pacrpeaenene no BuaaM padoT MpeCTaBIeHo B TAOMHIE 2.
Tadnuua 2
PacnpeneneHne Tpy10eMKOCTH JHCIATLUIHHBI 0 BAAAM padoT

TpyaoeMKocTh
Bua yuebHoil padoThl

3av. ea. qyac.
O0mast TpyI0eMKOCTD JIMCIATIIINHEL TI0 3 108
y4eOHOMY IUIAHY
AYAHTOpPHDBIE 3aHATHSA 0,83 30
Jlexuun (J1) 0,27 10
Cemunapw (C) 0,56 20
CamocTogTtebHas padora (CPA)] 2,17 78
B TOM YHCTIE!
pedepar 0,75 27
CaMOIIOAIOTOBKA K TEKYLIEMY KOHTPOJIIO 3HAHUNA 1,17 42
Bua kontpoas: 3auer 0,25 9

' OCTABHTE TOMBKO TE BUA YUCOHOH paboThL KOTOPBIC BKMOYeHB! B CPA MO JHCIHMIITHHS



7.2. CoaepkaHHe AHCUHUILIHHBI (MOayns)

Tabnuua 3
TemarnuecKuii nay JHCLHUILIHHDI
KonrakTnas padora, uac. CamocToar
HaumeHoBaHUe pa3aenoB U TemM Bcero, €/1bHas
JAHCLUMILIUH Hac. pabora,
Jlexu | Ilpakti. | Cevmunap Hac.
Hi 3AHATHC
Pazaen 1. XuMHKo-aHAIUTHYECKHIT 56 4 14 38
KOHTPOJ1b 00beKTOB arpoctepbl
Tema 1. [1poGooTOop W npobonoaroToska 8 2 2 4
Tema 2. DUIMKO-XUMHUYECKHE METOAbI 14 4 10
AHAIW3a BOAbI
Tema 3. DUINKO-XHMHUYECKHE METOIET 10 2 8
aHAIM3a BO3AYXa
Tema 4. AHANIH3 IOYB H JOHHbBIX 12 2 2 s
OTITOKCHHUH
Tema 5. AHanu3 NPoOaYKUUU CEIbCKOIO 12 4 8
X0341WCTBA, MPOAYVKTOB TTHTAHHS,
OHOJTOTHYSCKHX MATCPHATIOB
Paznen 2. Cospemennbie pu3nio- 52 6 6 40
XHUMHYECKHE METO/bl AHAJIN3A
Tema 1. MeToapl pazaeneHus u 14 2 2 10
KOHT[CHTPHPOBAHHI
Tema 2. Tect - METOABL XUMUYECKOTO 14 2 2 10
aHaJIM3a
Tema 3. XUMHKO-TOKCHKONOTHUECKHH 14 2 2 10
KOHTPOb
Tema 4. UcnieITaTeMBHBIC TICHTPBI U 10
1abopaToOpHH
HUToro no aucuMnanHe (Moay./ i) 108 10 20 78

11




CogepxaHme THCHHNVIHHBI (MOAY.I51)

JIeKITHOHHBIC 3aHATHS
Pazgen 1. XHUMHKO-aHANUTHYECKH KOHTPOAb 00bEKTOB arpocdepsbl
Tema 1. IIpoGooToop ¥ MpodONOATOTOBKA
XVUMUKO-aHATHTHYECKHI KOHTPOIE OOBEKTOB arpocdeprl. (OCHOBHBIE OOBEKTHI
anaim3a. Ponb  PU3MKO-XMMUUYECKUMX METOLOB aHalu3a B peleHud npodiem
okpyxatouiei cpeasl. [1podootbop. [lpeactaBuTensHas npoda, cnocodbl ee
nomydeHns. TpaHCTIOPTHPOBKA W XpaHEHHE TIPOO, CITOCOOR WX KOHCEPBUPOBAHWS,
llpobonoaroropka. Paznoxenne npod. KOHUEHTPUPOBAHME WU PA3ACIECHUE IPH
npodoNoArOTOBKE.

Tema 2. OU3HKO-XUMHYECKHE METO/Abl AHAJIH3A BOAbI
Knaccupukauus Boa, IlpoGoorbop u  xpanenue npod Boavl.  OCHOBHBLIE
aHanuTuyeckue  npobiaeMbl. OnpeacncHHe  0OOOLICHHBIX  (PU3HUECKHX M
XUMMUYECKUX [OKA3aTeNcH, ONPEAC/sIOIUMX KAuecTBO BoAbl.  OnpeaeneHue
HEOPraHM4YeCKUX KOMIMOHEHTOB BOA. [IpHpOaHbIC OpraHMYeckMe BELIECTBA BOJ.
OO0mas oTeHKa COACPKaHNS OPTaHMIECKUX BEIIECTB. OMPEICIIEHHE OPraHuIeCcKoro
yrinepoaa, asora, (ocdopa. OCHOBHBIE KIACChl 3arps3HAIOLIMX OPraHMYeCKUx
BelleCTB. MICTOUHMKN MOCTYNNEHHS TOKCHMKAHTOB, YCTOHYMBOCTb TOKCHKAHTOB B
OKPYKAKOIEH cpene, TOKCHYHOCTh, METOJBI W3BICYECHWS, KOHTICHTPHUPOBAHMS,
pPa3aesIEHUs U OLPELENEHHUS.

Tema 3. PU3HKO-XHMHYCCKIC MCTO/IBI AHAJIH3A BO3AYXA
Bozayx ropomoe. Boszmyx pa0ouell 30HEI, MPOMBINIIEHHBIE W TPAHCTOPTHBIE
BbIOpocoB. Cnocodbl M Meroabl ordopa npod Bo3gyxa. XUMUYECKMH COCTaB
Bozayxa. OnpeacneHHe HEOPraHM4eCKUX KOMIMOHEHTOB BO3AyXa MPHPOAHOrNO H
TEXHOTEHHOTO  MPOWCXOXKAeHHUS, ONpenenceHne OpraHuYecKuX  COSTMHEHWH.
Adpozoi:  oOpazoBanue B arMocdepe, poib B [EPEHOCE  HEJIETYYMX
3arPSA3HARONMX BEIIECTB, OCOOEHHOCTH TPo00o0oTOOpa W aHamu3a. ABTOMAaTH3AIIMS
aHajiM3a BO3Ayxa. OCHOBHbIE THUMbI Ia30aHANN3ATOPOB. JUCTAHLUOHHBIE METOIBI
aHanusa.
Tema 4. AHa/ I3 N0YB U AOHHLIX OT/IOYKEHHUI

OcobeHHOCTH (PU3UKO-XUMUYECKOIro aHaim3a nousbl. [IpoGoordop. Xumuueckuil
coctaB nousB. ['ymycoBble BellecTBa. OnpeaencHue 000OWIECHHBIX MoKazaTeneii.
OnpeneneHne HEOPraHWUECKWX KOMITOHEHTOB. JJEMEHTHBIH W MOTEKYJISTPHBIN
avaim3.  llpoGonoaroroska.  AHanu3  BOAHOH — BeITskKW.  OnpeneneHue
OPraHUYECKUX KOMMOHEHTOB B MouBe. OnpeaeiacHue TOKCHUYHBIX BELIECTB. MeTo bl
W3BICUCHNS H KOHTICHTPHPOBAHHS 3arPA3HSIOMAX OPTAaHNYECKIX BEIIECTB.

Tema 5. AHa/IM3 NPOAYKLHH CEJIbCKOr0 X035iCTBa, NPOIYKTOB NMUTAHHS,
OMO/IOTHYECKHX MATCPHAIIOR
OCHOBHEIE aHATUTHUECKWE MPOOSEMEl TIPH aHanu3e OMOTOTHUYECKHX OOBEKTOB.
XHMMYECKHUE BELISCTBA ITAIIA. MGTO,ELbl HX M3BJICUCHHA, KOHUCHTPHUPOBAHKA,
paznenenns. OnpeneneHne KOMIIOHEHTOB, OMPEIESIAONNAX MAMIEBYK0 EHHOCTh
npoaykra. OueHka 0€300aCHOCTH NMLIEBBIX NPOAYKTOB, OCHOBHBIE AHATUTHYECKUE
npodnembl. OCOOEHHOCTH O0TOOPA, XPAHEHUA U TPAHCNOPTHPOBKU OHoMace. AHalu3
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OUOJIOTUYECKUX MATCPUAIOB HA COACP/KAHME JICKAPCTBEHHbLIX [IPEraparos,
TOKCHYHBIX H OJYPMaHUBAKLLMX BEWECTB. TeCT-METOAbI.

Pazgen 2. CoBpeMeHHble (PH3HKO-XHMHYECKHE METOAbl AaHAIH3a
Tema 1. MeToabI pa3ae/IeHHsT H KOHIICHTPHPOBAHHSA
MackupoBaHne, pas3aeneHne W KOHTIEHTPHpOBaHWEe. Knaccudukanus METOOB
pa3iesieHuss M KOHUEHTPUpPOBaHUs. KOIMUYECTBEHHBIE XAPAKTEPUCTUKU ITHX
MeTonoB. [lpuHUMMBI coveTaHus NpOOOMOArOTOBKH W METOAOB OMPEACNCHHS
BeIMecTB. [TPOTOYHBIE W ABTOMATH3MPORAHHBIC METO/Bl AHATH3a, BKIKOYAROITHE
KOHLUEHTPUPOBAHUE. Meroabt KOHLIEHTPUPOBAHMSL, IPUMEHAEMbIE B
KOMOWHUPOBAHHBIX W THOPUAHBIX METOAAX ONpEAcICHUA OPraHMYeCKHUX M
HEOPraHWYECKHAX BEIECTB. JKCTpaKkmmsa. OcaxkaeHne W coocaxaeHne. CopOmus.
CospemenHble croco0bl NPOBEAEHUA KOHUEHTPUPOBAHK, IPUOOPLL U YCTPOHCTBA.
OcoDeHHOCTH ~ coveTaHMsl  KOHLUEHTPUPOBAHMS ¢  METOJaMH  ONpeAcilcHHS
SITEMEHTOB. CTMEKTPOPOTOMETPHUEH, aroMHOH-abcopOImeli, aTOMHO-3MHCCHOHHBIM
METOAOM € MHAYKTHBHO CBA3aHHOM MNa3Moil, PEHTreHO(NYyOPECLEHTHbIM,
WHBEPCHOHHON BOMBETAMIEPOMETPHEH W Jp., & TaKKe C Ta3oBOH M KUIKOCTHOM
xpomarorpadueii npu onpeseneHurd opraHudeckux coeauHeHuil. llpudopbl ans
aHanu3a. Beibop MeToaa koHUueHTpUpoBaHHA. ONTUMK3ALKS YCI0BHH onpeacacHHs
BeIECTB.  [IpuMepsr  COPONIMOHHO-CMEKTPOCKONMHYECKUX W COpPOIMOHHO-
xpoMarorpagpuueckux MEeToA0B OUPEAS/IEHHUS BELECTB, B TOM YUC/IE NPOTOUYHbLIX U
ABTOMAaTH3HPOBAHHbIX.
Tema 2. Tect - MeTOABI XHMHYECKOI'0 AHAJIN3A

O0was xapakrepucruka TecT-meroaoB u odaacts npumeHeHus. COBPEMEHHDLIE
HalpaBiICHUA PA3BUTHA TECT-METOAOB. TeCT-CHCTEMbI, TECT-CPEACTBA, TECT-
MeTomkn. Knmaccndmrarms tect-crereM, OO0mue NpeCTaBIeHNAs 0 METOAOIOTHI
CKPUHMHIA C [IOMOLUBIO TECT-CUCTEM. XMUMUUYECKHUE OCHOBEI TECT-METOA0B. Peakuuu
U peareHTbl. OCHOBHble TpeOOBaHWusA, NpeabsBaseMble K peakuuaM. CrnocoObl
UCMOJb30BAHUSL PEArceHTOB, OCHOBHLIE THILI HOCHTENEH, MCIONIB3YEMbIX IS
co3gaHus TecT-cucTeM. (OOwas XapakTepuCTHKA CPEACTB AN TECTHPOBAHHUA.
Uummkaropasie  Oymarn. HMHIWKAToOpHBIE MOPOWKH. HMHIWKaTOpHBIE TPYOKH.
Tadnerku u noao0Hble hopmbl. 1'0TOBBIE PacTBOPHLL B KaneibHuuax. [laccuBHbie
A03uMeTpbl. TecT-cpeacTBa HA OCHOBE NEHONOAMYPeTaHOB. O0LIas XapakTepucTHKa
(PM3VKO-XUMHUYECKNX  CBOWCTB  TIEHOMOMMYpPETaHOB. OcoOeHHOCTH  cOpOImn
DJIEMEHTOB W OPraHMYECKUX COCAMHEHMIA Ha neHononauyperanax. Olnactu
MPUMEHEHHUS NEHOMOINYPETAHOB B XMMHUECKOM aHanuse. [IpuMepbl onpeaenceHus
HEOPTraHWYECKHX W OPraHWYECKWX COEAMHEHWH ¢ TIOMOINBID TECT-CPENCTB HA
OCHOBE nenonosyperanoB. ONpPeneneHue HEOPraHMuYecKuX U OPraHu4ecKux
COCAMHEHHIT B pasnuuHbIx 00bEKTaX arpocgepsl.

Tema 3. XMMHKO-TOKCHKOJIOIHYECKHIl KOHTPOIb
DKOJIOr0-aHAJIIMTUUECKMIA  KOHTPOJIb  TOKCHMYHBIX OPraHUYECKUX COCIMHEHMIA.
OOBEKTHI 3KOTOTO-aHATUTHYECKOTO KOHTpOIs. HopMHupyeMBle W HEHOPMHUPYEMEIE
OPraHMYECKUE 3arpsa3HMTEId. WCTOYHHMKM MOCTYIUIEHUS 3KOTOKCUKAHTOB B
OKpyKawly cpeay. OCHOBHblE TpeOOBaHHA K  IKONOTO-aHAIUTUYECKOMY
koHTponr. [lpenensHo  monyctumble  koHueHtpaumn  ([TK).  Kontpons



COLEPIKAHUS OPIAaHUYECKUX TOKCMKAHTOB. KallWIULApHAs ra3oBasi xpomarorpadus,
XpoMaTo-Macc-CleKTPOMETPHS, BBICOKOA(P(PEKTUBHAS KUAKOCTHAS U TOHKOCTOHHAs
xpomarorpadus, cBepxkputhueckas ¢uuouaHas xpomarorpadus. CoueraHue
pa3nMuHBIX ~ BUAOB  XpoMmartorpaguu W pa3BUTHE  BBICOKOCEICKTHBHOM
MpoOOTOITOTOBKA  JUTSI  OTNPEJCNIEHHAs]  HOPMUPYEMBIX  3KOTOKCHKAHTOB.
Waentupukauus coeauHeHuid. llpumenenue pasiauuHbiX BUJIOB Xpomarorpaduu.
Ananuz cMecu 0e3 pazzgencHus. Peructpauus HMK-, SIMP-cnektpoB u Macc-
CEKTpoB cMecH. COUYeTaHWE PA3IMYHBIX BHAOB Xpomarorpaum W Macc-
CHEKIPOMETPUM ¢ MOHM3ALMEH B LUMPOKOM JMANA30HE NABJICHUA B MCTOYHUKE
MOHOB. YCTAHOBJICHHE BEPOATHOH CTPYKTYPbl HA OCHOBaHWU Macc-cnekTpos, MK-
CTIEKTPOR W JAHHBIX PEAKIIMOHHOM XpoMaTorpaguy.
Tema 4. HcnbiTaTeNnbHbIE HEHTPHI M J1a00paTOpPHU

[enu w 3agaud  aHaauTU4Yeckod  nabopartopun. O0nacte  AEATEIBHOCTH
nadoparopuu. Bujibl UCCIEI0BAHKUS BELIECTB, MATEPUAIOB U UX XAPAKTEPUCTUKU.
Ananuz npoaykuuu. [loHsThe cepTuduUKauMM NPOAYKUMH. AHamu3 0OBEKTOB,
CBA3AHHBIX C OOECNEYEHHWEM SKWU3HEEATEIBHOCTH YETIOBEKA, W OOBEKTOB
OKpyKawoLen cpensl.  Hopmupopanue 1nokasareneid cocraBa BELIECTB U
cofepikaHus BpeAHbIX npumecei. HopmupoBanue TpeboBaHMN K TOYHOCTH
W3MEpPEHNI. Y CTaHOBRJIEHWE OOOCHOBAHHBIX HOPM TOTPENIHOCTH. MeTonmKn
KOJIMYECTBEHHOI'0  XMMHYECKOIO aHajusa. Cdepsl  pacnpocTpaHeHus
rOCYJapCTBEHHOTO METPOJIOTMYECKOr0 KOHTPOJS W Haa3opa.  AKKpeauTauus
aHATUTHYEeCKWX  Jadoparopwit.  CucTteMa  akkKpeauTanui  AHATUTHYECKUX
nadoparopuii (ueHTpoB). CucremMa aKKpEeIUMTAUUMU MCIBLITATE/bHBIX JIAdOpaTOpUid
['OCT P. Illopsamnok npoBeacHHs akKpeauTauud. MHCIEKUHMOHHBIA KOHTPOJb
JIESITETBHOCTH  aKKPE/IMTOBAHHBIX JTadopatopuii. Tlokaszarenn kauecTBa METOJ/MK
ananu3a. Dopmbl npexacrasinenus. Cnocodbl BeipakeHus. OueHKa NPUTOAHOCTH
METOIUK aHaNM3a. KonTpomns KauecTBa PE3YIIBTATOBR aHanmsa.
BHyTpunadopaTtopHElii ONEepaTuBHBEIH KOHTPOIbL MPOLEAYPhI aHanu3a. CTaHAapTHbIC
o0paszubl B cucteme odecrnieueHus kayectsa padoTel gaboparopuu. [IpuMeHUMOCTb
CTaHIAPTHBIX 00PA3IOB B JIA0OPATOPHOM TIPAKTHKE,

Tabnuua 4
Coaep:kanne CCMHHAPCKHAX 3aHITHI 10 TUCOHUIIAHE H KOHTPOJBHBIX
MeponpusaTHH
No HauMeHOBaHUME pa3aenos T Bun O
W TEM JHCLHMILTHHbBI . KOHTPOJIBHOI'O
/T CEMHHAPCKHUX 3aHATHH BO YacoOB
(YKpPYIIHEHO) MEPONPHUATHSA
Pazpen 1. « XUMHKO-aHAIUTHYECKHH KOHTPOJb 00BEKTOB arpocdepn» 14
Tewma 1. TIpobooTOop m Pasnmoxerme mpoo. TecTupopamme 2
TTPOOOTIOATOTOBKA Kontientpruposamnue u
pasaeneHue npu
npoOONOArOTOBKE.
Tewma 2. @uzuko- OCHOBHBIC KITACCHT Tectuposanue 4
XUMHUYECKHE METObI 3arps3HAIOLLIHX
AHAIIM3a BOJbI OPraHUYECKHX BEILECTB.
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Tema 3. ®Guszuko- Onpenenenune TecTtupoBanue 2
XUMUYECKUE METO/1bl OPraHUYECKUX COEIHHEHUH.
aHa/lM3a BO31yXa
Tema 4. Ananus nous u Onpenenexue Tectuposanue 2
JIOHHBIX OTIQKCHUH OpPTaHUYCCKUX
KOMTIOHCHTOB B TIOYBE.
OnpeaeneHue TOKCHYHBIX
BELIECTB.
Tema 5. Anamms Amam3 OMOTIOTHIECKHX Tectuposanue 4
MPOAYKUHH CENBCKOTO MaTepHAallOB Ha COAEPIKaHUE
XO35MCTBA, HIPOAYKIOB NIEKapCTBEHHBIX
TTHTaHHA, OMOJIOTHYCCKHX | TIPETIapPaTOR, TOKCHYHEIX H
MaTEpPHAIIOB OJIYPMAHHBAKOIIMX BEUIECTB.
Paznen 2. CoBpeMeHHbIE PH3MKO-XUMHYECKHE METO/IbI AHAJIH3A 6
Tema 1. Metoasi DKCTpakuus U copoLus TecTtupoBanue 2
pasaeneHus u
KOHLEHTPHPOBAHUA
Tewma 2. Tect - MmeTOABI HMuaukaTopHeie Oymar, TecTtupoBanue 2
XHMHYECKOro aHanH3a MOPOLIKH, TPYOKH
Tewma 3. Xumwko- DKOTOKCHKAHTHI M X TecTrposanme 2
TOKCHKOJIOTHYECKHH onpeaeneHue
KOHTPOJIb
HrToro nmo aucuMniInHe 20
7.3. OOpa3oBare/ibHbIE TEXHOJIOTHH
Tabnuua 5
AKTHBHBIE H HHTEPAKTHBHbLIE (DOPMBI IPOBEACHHS 3AHATHIA
o Tema u popma 3ansaTus HaumenoBanue ncnoJib3yembix Kou-
P AKTHBHBIX H HHT€PAKTHBHbIX BO
o/n 00pa3oBaTeIbHBIX TEXHOJIOTHiH 4acoB
1. | IIpoBoorbop n Hayuro- [Tpumenerue mporpamMmer Simulink u | 4
npobonoaroroska | uccnenosatensck | ChemLab ans ouenku
M CeMUHAp 3 PeKTUBHOCTU PA3TUYHBIX THIIOB
COPOEHTOB, IPHMEHAEMBbIX B
xpomarorpadun.
2. | ®usuko- Hayuno- [Ipumenenue nporpammsl Simulink 4
XUMHICCKHE uccnenoparenbek | nakera MathlLab nis onucanus
METOIBI aHATH3a WM CEMUHApP TPOTIECcCa COPOTMH HOTIOB Ha
BOABI HOHMTAX (mouBax). Mactep-kiacc
CHELUAIMCTOB-AIPOXUMHKOB.
3 | Xumuko- Hayumo- [TprMenenue KOMITBIOTEPHOTO 4
TOKCHKOJIIOTMMECKH | yceneJ0BaTeNbCK | MOAETHPOBAHHS A7 OLIEHKH BIUSHHS
i KOHTPOITh WM CEMHHAP TEMIIEPATYPbI HA (PH3HKO-
XHMMHYECKHE CBOMCTBA BELLIECTB
Beero 12
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O0Lee

KOJIUYCCTBO
NMPUMCHCHHUCM  AaKTHUBHLBIX W

4acoB  ayAUTOPHBLIX  3aHATHHA,

OpoBeIEHHLIX ¢
MHTEPAKTUBHbLIX 00pa3oBaTenbHbIX TEXHOMOTHH

cocrasnser 12 uaca (40% or o0wel ay AMTOPHOR TPYA0EMKOCTH AMCLMILIUHEIL),

7.4. llepeuenb BONPOCOB I CAMOCTOSTENALHOI0 H3YYeHHs] AUCLHUILIMHbI

(moayas) «PU3nKo-XHMHYECKHE MeTOAbl aHA/IN3a 00LEKTOB arpocdepb»

Tabnnua 6
lepeuenb BOLPOCOB I CAMOCTOATEILHOIO H3YUEHHHA JHCUHILVIHHbI
Ne | Ne paszgenau IlepeueHp paccMaTPUBaEMbIX BOIIPOCOB AJIsI Koa-Bo
n/mn TeMBI CAMOCTOSITETLHOT0 H3YYEeHUS 4aCoB

Pasaen 1. XuMHKO-aHAJIMTHYECKUH KOHTPOJ1b 00bEKTOB arpocdepsl 38

1. Tema 1. IIpeacTaButenbHas 1poda, cHocoObl €€ NOJYyUCHHS.
[IpoGooTbop u | TpaHcnopTHpPOBKA W XpaHEHHE MPoO, cnocoObl HX
TTPOOOTIOATOTOR | KOHCEPBHpOBaHUA, [IpobomoaroTorka. PasmoskeHue 4
Ka npod. KoHUEHTpHpOBaHHE M pasJeneHHe  MpH

npoOOIOIIOTOBKE.

2 Tema 2. Onpenencaue 0000MeHHBIX puzmIeCKIX H
Duzuko- XHMHUECKHX MOKa3aTeneH, OnpeaensioliuX KauyecTBO
XUMUYECKHUE Boabl. OmnpeaeneHue HEOPIaHUYECKHX KOMIIOHEHTOB
METO/1bl Boa. llpuponHsie opranuyeckue BeniecTBa Boi. Ooinas 10
aFa3a BOALT | OTICHKA  COMCPKAHMHA  OPTANHMYCCKHX  BEIMCCTR!

onpeaeneHue  OPraHUYeckoro  yriepoaa, — asora,
docdopa.

3. Tewma 3 CrnocoOBI W METOAB  OTOOpa TPOO  BO3MyXA.
Dusuko- XHUMHYECKHH COCTAB BO3AYXa. OnpeaeneHune
XUMUYECKHUE HEOPTAHUYECKHX KOMIIOHEHTOB BO3yXa HNPUPOJHOIO H
METOABL TEXHOI€HHOI'O MPOUCXOKIEHHU. OnpeneneHue 3
aHanHu3a OPTaHHYCCKUX COCTHHCHHH. A)JpO30MH: 00pazoBaHie B
BO34yXa aTMocepe, poab B TepeHoce HeJeTyuYuX

3arpsA3HAKLIMX BELWECTB, OCOOEHHOCTH MPo0ooTOOpa H
aHa/i43a.

4. Tema 4. AHanun3 | XUMHuecKkui cocTas nous. ['yMycoBble BELLECTBA.
104YB U JOHHBIX | Onpeacnenue 000OLICHHBIX OKA3ATEIEH.

OT/I0KEHUH OnpeneneHue HEOPraHHYECKUX KOMIIOHEHTOB. 3
DACMEHTHBIH M MOTICKYIAPHBIH aHaIH3.
[TpodonoaroToBka. AHANTH3 BOIHOW BBITAKKH.
OnpeneneHye OpraHHuecKHX KOMIMOHEHTOB B MOYBE.

5. Tema 5. Anmanus | MeToasl WX WM3BICYCHHWA,  KOHIICHTPHPOBAHWA,
NpOAYKUHH pasaeneHHms. Onpeaenenue KOMITIOHEHTOB,
CENbCKOTO ONPEAENAILIMX THLIEBYIO LEHHOCTb MpoaykTa. OueHka
X034HCTBA, 0€300aCHOCTH  MHUIIEBBIX  NPOAYKTOB.  OCHOBHBIE 3
TTPOTYKTOR aHamuTHyeckue  mpobmemer.  OcobennoctHt  0TOOPA,

U TAHHS, XPaHeHHs 1 TPAHCMOPTHPOBKH DHoMacc.
OHOIOTHYECKHX
MATEPHAIIOB
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Paznen 2. CoBpeMeHHbI€ PU3HKO-XHUMHYECKHE METO/1bl AHAJIM3A
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6.

Tema 1l

MeTtoanl
pa3nencHusd U
KOHLIEHTPHPOBAaH
Hsi

MeToabl ~ KOHUCHTPHUPOBAHHA,  IIPUMEHAEMBIE B
KOMOHHUPOBAHHBIX u THOPUIHBIX METOAX
OMpENeNCHUA  OPraHHUCCKHX W HCOPTaHWYEeCKHX
BelecT. JKcTpakuua. OcakaeHHe W COoOCakKAEHME.
Copbunsi.  CoBpemMeHHble  CMOCOObl  NPOBEAEHHs
KOHLEHTPUpPOBaHUA,  IPUOOpPBL M YCTPOMHCTBA.
OCOOCHHOCTH  COYCTAMHA  KOHTICHTPHPOBAHHSA
METOJaMH onpeaeneHus 3EMEHTOB:
cnekTpohoTOMETPHEH, aTOMHOH-A0COPOLMEH, aTOMHO-
MHCCUOHHBIM METOAOM € MHIYKTUBHO CBA3AHHOH
N1a3MOH. PEHTIeHO(ITYOPECIICHTHEIM, HWHBEPCHOHHOMH
BOMBTAMIICPOMETPHEN H Jp., 4 TAKKE ¢ Ta30BOW H
’KHAKOCTHOH  Xpomartorpajueil npd  onpeaeneHuu
OPraHUYECKUX coeauHeHui. [lpubopel aasn ananusa.
BE100p METONA KOHIICHTPHPOBAHHA.

10

Tema 2

Tect - MeTOIBI
XHMHYCCKOTO
aHamH3a

Tect-cucTeMsl, TeCT-CPeACTBa, TECT-METOAHKH.
Knaccudukauus tect-cucreM. OOLuMe npeacTaBICHUA O
METOOTOTHH CKPHHHMHTA ¢ TIOMOTIBIO TECT-CHCTEM.
XHUMHUYCCKHE OCHOBBEI TCCT-METOAOB. Peakumm w
peareHTbl. OCHOBHbIE TpeOOBaHHA, NpeIbABIAEMblE K
peakuusaM. CnocoObl  UCHONB30BAHHA  PEArCHTOB.
OCHOBHBIE  THIIBL HOCHTeJIeI‘/JI, HCIIONb3YCMbIX  IJI4
cO3MaHusa  TecT-cHcTeM, (OO0mas  XapakTepHCTHKA
cpeacTB ani TecTHpoaHHs. MHaukaTopHble Oymaru.
Wupukatopubie nopomkd. HMHaukaTtopHblie TpyOKu.
Tabnerku u nonodOHeie ¢opmbl. ['0TOBEIE pacTBOpPHI B
kamepHuTax. [laccuBHBIC mMo3uMeTprl. TecT-cpencTra
Ha OCHOBe MeHonmonAHypeTaHoB. O0UIas XapakTepHCTHKA
(pH3HKO-XHMMHYECKHX  CBOWCTB  MEHOMOJHYPETAHOB.
OcobeHHOCTH COPOLIMH IEMEHTOB W OPraHU4ECKUX
COCTHHCHHI HA MEHOMOITHYPETAHAX.

10

98]

Tema

XUMHUKO-
TOKCHKOJIOTHYE
CKHH KOHTPOIb

[TpeacnbHo Aonyctumbie koHueHTpauuu ([TK).
KOHTpOTs COACPKANHA OPramHYeCKHX TOKCHKAHTOR!
KAITUIUITPHAA ra3oBas Xpomartorpadus, XpoMaTo-Macc-
CHEKTPOMETPUs, BbICOKOI((EKTUBHAA KHIKOCTHAA H
TOHKOCJTOHHAA  Xpomatorpadusa, CBCPXKpHUTHUYCCKASA
dpmouaHas xpomatorpadusa. CouycTaHWe Pa3THYHBIX
BHAOB xpomarorpaguu 3 pazBHUTHE
BbICOKOCEJIEKTHBHOH npoOONoaroTOBKU ikl
onpcacncHuA HOPMHPYCMbIX 3KOTOKCHUKAHTORB,
WMnentndmkarms COCTHHCHHH, ITprmeneHHe
PasnHYHBIX BUOOB XpoMmatorpaduu. AHanu3 cMmecH Oes
pasnenenua. Perucrpauus UK-, AMP-cnexrpos u macce-
CHEKTPOB CMECH.

10

Tema 4.

HcneiTaTenbHbl

Hopmupoeanue noxazatened cocTapa BELIECTB H
coaep:kaHua  BpenHbix npumeceil.  HopuuposaHue

10
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€ UEHTPBI U TpeOOBAaHHH K TOYHOCTH H3MepeHHiH. YcTaHOBIEeHHe
nabopaTopuu O0OCHOBAaHHBIX ~ HOPM  [OrPEIIHOCTH.  MeToauku
KOJIMMECTBEHHOr0  XuMmuueckoro ananu3a. Cdepsl
pacnpocTpaHeHus rOCYTapCTBEHHOTO
METPONOTHUYCCKOTO KOHTPOJIA " Ha/130Pa.
AKKpeaHTauus aHaIUTHUeCKUX nadopatopuil. CucTtema
AKKPEAUTALMU AHATUTHIECKUX naboparopuii
(uenTpoB). (CucreMa aKKpEIWUTALHH HMCIbITATE/IbHBIX
mabopatopuit  [OCT P. Tlopamox  mpoBeacHHS
AKKpeAHTALHH. MHcneKkUMOHHBIIH KOHTPOIlb
AEATE/IbHOCTH AKKPEAUTOBAHHBIX TA0OPATOPHIA.

BCEI'O 78

7.5. Kourposabusie padorsl / pedeparsl
[Ipumep KOHTpOABLHOI padoThbI:
8. M3y4eHHe METPOIOTHYCCKHX XaPAKTCPHCTHK METOI0B H3MEPCHHI.
Hpakrnueckue npumenenus noJioxenuii 'OCT P HCO 5725

[lpy xuMHUUECKOH CcepTUPMKALUHH  CENbCKOXO3AMCTBEHHOH NPOAYKLUHH
HEOOXOIMMO YUHWTHIBATH, YTO HA KAY€CTBO KOHEUHOU TPOAYKIIHH BIUSIOT TAKKE
CpPeACTBA IIPOM3BOACTBA M BCA TEXHOJIOIMYECKAs LEINOUKA OT BbIPAlUMBAHUA
MPOAYKUHH A0 €¢ nepepaboTKH B TOTOBbIM MPOAYKT, MOCAEAYHOWIEE XPaHECHHUE,
TPAHCIIOPTHPOBKA /10 TToTpeduTens. Ha Beex cTajmsx 3TOro nporecca HeoOX0 Mo
KOHTPOJIMPOBATL KAYECTBO HPOAYKUHMM (€€ KOJMYECTBEHHBIX M KAYECTBEHHBIX
XapakTEePUCTHK) AN ONPEAENEHHA €€ MPUrOAHOCTH ONPEACICHHOMY LEICBOMY
HasHaueHNK. KOHTpONE MOXKET OBITH OCYINECTBICH HA CTAJAHH TPOW3BOJICTRA
(IIPOU3BOACTBEHHbLII KOHTPOJ1b ) Wi B npouecce JKCIUIyarauuu
(3KCTUTyaTaUMOHHbIH KOHTPONb). B KOKAOM KOHTpONE NPUMEHSIOT WIH METOA
aHAIN3a, WA METOTUKY, HITH CPEJICTBO H3MEPEHHS.

JIro00# MeTO aHanmu3a, METOAUKA, CPEACTBO W3MEPEHHUA, PE3Y/IbTaT aHaAIU3a
CUMTAROTCS TOMYCTHMBIMH K MCMTONB30BAHWIY, €CITH U3BECTHBI UX METPOJIOTHUYECKHE
XaPAKTEPUCTHKU, U OHU OTBEYAIOT BLINOJIHAEMBIM 3a1a4am. Merpoaorus - Hayka 00
M3MEPEHHAX, METOJaX MJOCTHXKEHHA MX €AMHCTBA W TpeOyeMOH TOUHOCTH.
MeTponornueckne XapakTepUCTHKH, HAMOOJIEE JacTO HCMONB3YEMBIE TIPH aHATH3E
CEJILCKOXO3AHCTBEHHOH U APYIUX BUJAOB IPOAYKUMU IPUBEAEHLl B CTAHAAPTAX,
KOTOPbIE HEOOXOAMMO U3YYHUTb NPH BbIMOJHEHUH 3aJaHWH.

Knrodeprie  cnoBa:  W3MEPEHWE,  WMCTIBITAHWS,  METOJT  W3MEpPEHWH,
CTAHIAPTU3ALMSA METOLA M3MEPEHMI, pe3yibrarbl HM3MEPEHMiH, PE3YJILTAThI
MCMBITAHWH, TOYHOCTb, NPABUIBLHOCTb, TMPEUH3HOHHOCTb, CHCTEMaTHYecKas
MOTPENTHOCTh, TOBTOPSIEMOCTE, BOCMPOM3BOAMMOCTh, CITVYalHAs TIOTPEITHOCTE,
OKCIEPUMEHT 110 OLECHKE TOYHOCTH, QILTEPHATUBHBLIA METOA HM3MEPEHUI,
CTATUCTHYECKHH aHANH3.

3agaunue 1. Pazpaborka u arrecranuss METOAHK BbINOJIHEHHS H3MeEPeHUii
(MCTOAMK HCTBITAHUI MPOAYKIIAH, B TOM WHC/IC IS MEJICH MOATBEP:KACHHS
COOTBETCTBHA),

Ilpy BBINOAHEHMM 3anaHUs HEOOXOAMMO JaTb OTBET Ha CIEAYIOLLKE
BOMPOCHI:
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1.1. Kak ocyliecTBIserca OpraHd3auys IUIAHUPOBAHUA U IPOBEACHHUSA
IKCMEPUMEHTA MO  OUCHKE PasNMuHbIX  Mokazarenci ToyHocth  MBH
(METPOJIOrMYECKUX KecheaoBaHuil paspadorandoii MBH ¢ uenbio yCcTaHOBHIEHUA
MPUMKUCAHHBIX  XapaKTEPUCTHK  MOTPELIHOCTH  HM3MEPEHHH, MOBTOPIEMOCTH,
BOCITPOH3BOTAMOCTH).

1.2. Kakue CywecTBYIOT CHOCOObI OKCHEPUMEHTANLHON  OLEHKH PA3IMUHbIX
nokazateneii TOMHOCTH (XapaKTepUCTHK norpewHoct) MBH.

1.2.1. OCHOBHO# METO] ONPEACTIEHNS CTAHJAPTHEIX OTKIIOHEHWH MOBTOPAEMOCTH H
BOCIIPOU3BOAMMOCTH  PE3YJILTATOB  WU3MEPEHHMHA  XaPaKTEPUCTHK  OLHOPOIHBIX
(MACHTUYHBIX) MATEPHANOB (0OBECKTOB).

Wzyante TOCT P UCO 5725-1 pazaenwt 5, 6, 7, TOCT P UCO 5725-2, paznenst 5
u 6; nyukrel 1.4, 1.5, paszpenst 4, 5, 7, 'OCT P UCO 5725-6, paznen 4, I'OCT P
8.563, nyHktbl 5.1, 5.2; TOCT P 51672 nyHktel 5.7, 5.9, TOCT P 8.563, nyHKT
5.2, TOCT P 1.5, nynkr 7.3.8.

1.2.2. AnbTepHaTHBHBIE  METOABI  OMPEACNCHUA  CTAHAAPTHBIX  OTKIOHECHHIA
TTOBTOPSIEMOCTH W BOCTIPOM3BOJMMOCTH PE3VITETATOB M3MEPEHHH XapaKTePHUCTHK
[ETEPOrEHHBbIX MATEPUAIOB (HEUIEHTHYHLIX OOBEKTOB).

1.2.3. Cnocobbl BHYTpHIADOPATOPHOrO W MEXIadOPATOPHONO HCCICAOBAHUS W
aHaIM3a TPOMEKYTOUHEIX  TIOKA3aTeNlel  TIPEIM3HOHHOCTH,  OOYCIOBJIEHHBIX
M3MEHEHUAMU YCIIOBUIA DdKcnepumenta ((pakTopos - BpeMs, KAIMOPOBKa, onepaTop
1 060pynOBaHKC) B Ipeacnax nadopaTopuu.

1.2.4, OCHOBHBIE CTIOCOOBI OMPEACTEHHAS CHCTEMATHUYECKOHN TOTPENTHOCTH METOa
u3mepennii (MBH).

1.2.5. Cnocobbl onpeacneHUsl CUCTEMAaTHYECKOH MOrpeliHOCTH 1abopaTopuu NMpH
peanm3ai KOHKPETHOTO METO/1a H3MepeHHit (koHKpeTHOH MBH).

1.3, Uem 0TMHAIOTCS OPOLEAYPLL BHYTPUIAO0OPATOPHOIO KOHTPOJIA [10KA3aTenei
TOYHOCTH PE3VIBTATOR BHIMOIHAEMBIX H3MEPEHWI. ¢ TIPUMEHEHNEM KOHTPOJBHBIX
kapt Llyxapra 1 METOJOM KYMYJIATHBHBIX CYMM.

H3yuute ['OCT P UCO 5725-5, pazaenst 1, 4, 5, 6, TOCT P UCO 5725-3,
pasaensr 5 -9; TOCT P MCO 5725-4, pazaensr 4, 6, TOCT P UCO 5725-4, paznen
5, I'OCT P UCO 5725-6, paznen 6; nyukr 6.1 (tadbnuua 3), nyukr 6.2; ['OCT P
8.563, nyHkT 5.2; [OCT P 1.5, nyukr 7.3.8; TOCT P 8.563, pazaen 5, nyHKT 5.2;
I'OCT P 1.5, myHkT 7.3,

3aganue 2. Cranaapruzauus MBH (meroaa KOHTposs, H3MepeHMi,
HCTIBLITAHTI, aHATH3Aa)

2.1. KakoBel 001mpe TpedOBaHUs K IOKYMEHTY, PETTIAMEHTHPYIOIIEMY CTAHAPTHBIH
METOL U3MEPEHNI, ucnibiTaHuid, ananuza (MBH).

2.2. Kak paercs 00OCHOBAHHE MPEANMKECHHWH O BO3MOJKHOCTM CTaHAApTH3alMKM B
KQUECTBE ANBTEPHATHBHOTO METOJAa W3MEPEHWH (MCIBITAHWH, aHamn3a), MUPOKO
HcrmonblyeMoro  Ha  npakthke.  Kakue — TpeOOBaHHMA — NpeabABISOT K
KBA3UMERTabopaTopHoi  mporpaMMe  anpofanuM  amkTEPHATHBHOTO  METO/A
W3MEPEHUI (MCIbITAHUHA, aHann3a), albTepHaTueHoil MBU.

2.3. Kakoea npoueaypa MeknadopaTOPHOro OUEHUBAHUA W MOATBEPIKACHUA
noKaszatene TOYHOCTH MPEeANaracéMoro K CTAHAAPTH3ALUHW ABTEPHATHBHOTO
METOAA WU3MEPEHUNA (MCHBITAHWEA, aHANN3a), NPEAHA3HAYEHHOI'O AJA ONPEAC/ICHUs
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OJHOI0 M TOI'0 K€ [10KA3aTeNd KAYECTBA WK O€3011aCHOCTH NPOAYKLUMU (IIpouecca
MW YCAYTH), A1 KOTOPOTO YK€ CTAHAAPTH30BaH WHOMN (Ha CeroaHs OCHOBHOH MM
apOMTPAKHDBIA ) METOM U3MEPEHMI (MCILITAHUI, AHAIN3A).

2.4. Cranpaptuzauus TpeOOBaHWH K YCTAHOBICHHID OKOHYATENbHOrO pe3yibrara
WCTIBITAHMA W pa3pelieHnsl CMOPHBIX CHTYaluid — TIPOUEAYP BBITIOTHEHHS
apOUTPAKHLIX MU3MEPEHUN  (MCIBITAHMIA) € YYETOM METOAOB IPOBEPKU
MPUEMIEMOCTH PE3YIbTATOB M3MEPEHHWI (MCMBbITAHKI), MONYYEHHBIX B YCIOBHAX
KaK MMOBTOPSIEMOCTH, TaK ¥ BOCTIPOW3BOIMMOCTH.

W3yuuts Tpedoanus I'OCT P UCO 5725-1 nyukrel 4.1, 6.2; TOCT P UCO
5725-6, pazaen 8, nyHkThl 8.1 - 8.3, 8.5, 'OCT P UCO 5725-6, pazaen 5, OCT P
HUCO 5725-1, paznen 7, TOCT P 1.5, mynkt 7.3, myrkt17.3.2, TOCT P 8.563, paznen
7. TOCT P 51672 nynkr 5.11; 'OCT P MCO/MDK 17025,

3ananue 3. OueHKa KOMNECTCHTHOCTH HCMBITATE/ILHBIX 1a00paTopHii
3.1, KakoBbl KpHUTEPUM OLEHKH KaueCTBA IPHUMEHEHUS JIaDOPATOPUEH METONOB
M3MEPEHHH, HX AOKYMEHTHPOBAHHUS W COONIOACHHS CTAHAAPTH30BAHHBIX MPOLEAYP
BBITIOJTHEHHUST W3MEPEHWH (MCTBITaHWi) - jaas jaboparopwii - 3asBUTENEH Ha
[OJIYUEHUE NIPU3HAHUS CBOEH KOMIIETEHTHOCTH.

3.2. OueHKa COOTBETCTBHA MPUMEHEHHS B N1adOpaTOpUy NPOLEAYpP KOHTPOJs
ToKaszaTene TOYHOCTH PE3YIIETATOB BHIMOIHAEMBIX HW3MEPEHWIT (MCTIBITAHMI)
Tpedosanusim I'OCT P UCO 5725 (as Beex Jiabopatopuii).

3.3. OueHka aedaTenbHOCTH 1abopaTOPHi NOCPEACTBOM  MEKNIadOPaTOPHbIX
CPaBHUTEIBHEIX HCITBEITAHWIA,

3.4. Kax oCcylUeCcTBIAETCS UHCIIEKIIMOHHBIA KOHTPOIb 38 AEATENLHOCTLIO
AKKpPEIMTOBAHHBIX NabopaTopHil.

H3yunte [OCT P MCO 5725-1, paznen 7, TOCT P UCO/MDK 17025, TOCT
P UCO 5725-4, paznen 5, I'OCT P UCO 5725-6, pasuen 7, nyukrel 7.1, 7.2; 'OCT
P UCO 5725-6, pazaen 6, pasaen 7, mynkT 7.3; TOCT P UCO 5725-6, pasnen 7,
nyHkTel 7.1, 7.2.4, 7.3.4, TOCT P UCO 5725-6, pazaen 7, nyHkT 7.3,

Claenatb BbIBOABL.

KoHTpoabHBIE BONPOCHI

1. CymecTsyeT 1W JUIsl JAHHOTO METO/a W3MEPEHWIl  yIOBIECTROPSIONINHA
COOTBETCTBYHOLLUM TPEOOBAHUAM 3TANOH?

2. Cxonbko  nabopatopuid  AOMKHO ObITb  BOBIEYEHO B  COBMECTHBbII
SKCMEPUMEHT?

3. Kaxkum 00pa3om A0LkHbL 0TOUPATLCH 1a00PATOPUM, U KAKUM TPEOOBAHUIM
OHH J0DKHBI YAOBACTBOPATH?

4. Kaxkor nnamaszoH ypoBHEH, ¢ KOTOPBIMH TIPHJIETCS CTOJIKHYTHCS HA MPAKTUKE?
5. CkoabKko ypoBHEH A0MKHO ObITh UCMIONB30BAHO B 3KCNEPUMEHTE?

0. Kakue marepuansl fBIAFOTCS TIOAXOSIIIAMEI JUTS TIPEJACTABIICHNST TAHHBIX
VPOBHEH U KaKuM 00pa30oM OHU ACJGKHbL ObITh OATOTOBIIEHLL?

7. Kakoe uncno napannenbHbiX ONpeacacHHU JOMKHO ObITh HA3HAYEHO?

8. Kakue BpeMeHHBIE PAMKH JOJKHBI ObITh YCTAHOBIEHBI ISl 3ABEPIICHHS BCEX
u3MepeHuin?
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9. Mdpnsierca nm ucexoanas Moaenb (.5.1 F'OCT P UCO 5725) noaxoasiueii, uiu
AO0JKEH ObITh PACCMOTPEH BHAOW3MEHEHHBII BApHAHT?

10. Hyubl 1n 0c00bIe MEPLL IPEAOCTOPOKHOCTH AJ1s 00€CIIEYEHHs YBEPEHHOCTH B
TOM, 4TO BO BCeX Jaloparopusx HM3MEPECHUAM MOABEPraloTcd HMACHTHUHBIC
MaTEPHaJTBl, HAXOAAIIHECS B OJTHOM W TOM K€ COCTOSTHUH?

11. Kakue cylmecTByOT BUbl KOHTPOA?

12, Yto wu3yyaeT METPONOrHA, KAaKHE METPOJOrMYECKHE XapakTEPUCTHKH
TTPHBOSTCS B CTaHAapTax?

Tembl pedeparoB no yuedHoii iucuuiinge (MoIy/110)
«PU3nvecKo-XUMHYECKHe MeTOAbl AHAIH3a 00beKTOB arpocdepbi»:
. TlpeaenbHo aonyctumMsie koHueHTpauuu (IJ1K).
KonTpoas cofepxaHHs OPraHHYeCKX TOKCUKAHTOBR (PU3HKO-XHUMHUUIECKUMH
METOIaBMH.
Kamunnspras razosas xpomarorpagdus.
XpoMarTo-Macc-ClEKTPOMETPUSL.
Bricokoa(ppekTHRHASA JKMAKOCTHAS W TOHKOCNOiHAA XpoMartorpapus.
CeepxkpuTHUeCKas (PIrOHAHAA XpoMaTorpagpus.
CoueTaHue pa3jIuHbiX BUIOB XPOoMaTorpaduu U pasBUTHE
BLICOKOCEJICKTUBHOI NpOOONOArOTOBKH AN ONPEACACHHA HOPMHUPYEMBbIX
SKOTOKCHKAHTOR.
8. Maeurudpukauus coeaunenui, Ilpumenenue pasiinyabiX BULOB
xpomatorpaduu.
9. Anamm3 cMecH 0e3 pas/ieneHHsl.
10.Perncrpauns MK-, AMP-ciekTpoB U Macc-CIEKTPOB CMECU.
11.Coueranne pasTuIHBIX BUIOB XPOMATOTPa(UH U MAcC-CTIEKTPOMETPHUH C
MOHU3AUMEH B LUIMPOKOM QUAIA30H€e JABJIEHHI B UCTOUYHHKE HOHOB.

D —

NoWn AW

8. @opmMa nNpoOMEKYTOUHOH AaTTECTAUMH H (POHA OLUEHOYHBIX CPEICTB,
BKJIKYAIOLIHH:

- [lepeueHr KOMMETEHUMI BBINYCKHUKOB 00pa3oBaTeNnbHOM nporpammbl, B
(POPMHPOBAHNH KOTOPBIX YYACTBYET AWCIIATUIMHA (MOIYIIB).

- Tunosbie KOHTPOJIBHLIC 3aJaHKA KM HHBIC MalCpHallbl, HGO6XO,[[I/IM])I€ AJI4
OLCHKH pe3yJbTaTOB OOYUCHHUS.

[IpuMepHBIH MepeveHs BOMPOCOB K 3a49eTY MO JUCHHIUTAHE (MOTY.TI0)
«DU3HYECKO-XHMHYECKHE METO/Ibl AHAIM3A 00bEKTOB arpocpepn»:
UT0 M3yYaeT XMMHKO-aHAJIUTUHECKUH KOHTPOJIL 00LEKTOB arpochephi.

. KakoBel OCHOBHBEIE 0OBEKTHI aHATH3a B arpocdepe.

3. KakoBa ponb (PU3MKO-XMMHYECKHX METOAOB aHanu3a B PelleHHH npodnem
OKPYIKAIOLLEH Cpeabl.

4. Kak mposomar mnpobootdop. IlpeacrapurenbHas mpoba, cmocolOvl ee
nosyueHus.  TpaHcrnopTUpoBka W XpaHeHne mpob, cnocodbl  UX
KOHCEPBUPOBAHUS.

D i
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5. Kak nposoadar npobonoaroroexy. Paziomkenue npod. Konuenrpuposanue u
pa3jieneHne pu MpoOOTMOATOTORKE.

6. Kax otOWparoT W XpaHsaT mpoObl BOTHI.

7. OnpenencHue 0000WEHHBIX (PU3HUECKHX M XMMHYECKHX MNoKazaTtenci,
OLPEACNAIOILMX  KAuecTBO  BOAbl.  ONPEAeNIEHUE  HEOPraHu4eCKUX
KOMITOHEHTOB BO/I.

8. IlpupoaHbie opraHuueckde BeuiecTBa Bod. OOwWwas OUCHKA COACPKaHMS
OPraHUYECKUX BELIECCTB. ONPEACICHUE OPraHUYeCKOro YyIIEpoaa, as3ora,
¢ochopa.

9. OCHOBHEIE KIaCCHI 3arPsI3HIONTAX OPraHMUECKHX BETIECTR.

10.KakoBbl HICTOYHHKH MOCTYNNEHUA TOKCHKAHTOB, YCTOHUYMBOCTE TOKCUKAHTOB
B OKpyXkawoweih  cpene,  TOKCHMYHOCTb,  METOAbl  HM3BICUYEHUA,
KOHIEHTPHPOBAHNS, PA3ACTIEHUS W OTTPEIEIICHHS.

11.Kak aHanu3nMpyloT BO3ayX TOPOAOB, BO3AYX paboucil 30HbI, MPOMBILLICHHBIC
W TPAHCIIOPTHLIE BLIOPOCHL.

12.KakoBbl ¢niocoObl 1 MeToAbl 0T00pa npod BO3ayXa.

13. XuMmdecknii coctas Bo3ayxa. OnpeaesieHne HEOPTaHNYECKX KOMIIOHEHTOR
BO3QyXa MPHPOAHOrO M TEXHOMEHHOTO MPOHMCXOkAeHHA. OnpeaencHue
OPraHuYeCKUX COCIUHEHIHN.

14, Asposzomn:  o0pasoBaHue B aTMmoc(epe, poilb B TIEPEHOCE HETETYUHUX
3arpsA3HAKLLNX BELLECTB, 0COOCHHOCTH NpobooTOOpa H aHanu3a.

15. Apromarusauus ananu3a Bo3ayxa. OCHOBHBIE THUIBL Ta30aHAIA3ATOPOB.
JMCTAHLMOHHEBIE METO/Ibl AHAIA3A.

16.KakoBbl 0COOEHHOCTH (PU3NKO-XHMHYECKOTO aHATM3a MOYBHL. [ [po0ooTOop.

17. XuMHuYeckHid  coctaB  nous. ['ymycoBble BewlecTBa.  OnpeaeneHue
00001IeHHbIX noKazaresed. OupeaeacHue HEOPIaHUYECKUX KOMIIOHEHTOB.
DNEMEHTHBIH W MONEKYJISIPHBIH aHAITH3.

18.ITpobonoaroToBka nouB. AHanu3 BOAHOA BLITAKKH. MeToAbl U3BJICHECHHS U
KOHUEHTPUPOBAHUA 3ArPA3HSAIOLNX OPraHUYECKUX BELLIECTB.

19.0npeaeieHue OpraHuuecKuX KOMIOHEHTOB B ITOYBE.

20.0Onpenenenrie TOKCHYHBIX BEIECTB.

21.OcHOBHBIC QHANUTHUYECKUE MpoOJEMbl  TMPU  aHanu3e OHOJOrHYECKHX
00bEeKTOB. XUMHUYECKHE BEIISCTBA MUK, MeToabl HX H3BJICUYESHHS,
KOHIIEHTPHPOBAHHUS, Pa3ICTIECHNS.

22.0npeaeneHe KOMNOHEHTOB, ONPEACAAOLWMX MULLEBYIO LEHHOCTb MPOAYKTA.

23.0ueHKa 0€301aCHOCTU [UILEBLIX IPOAYKTOB.

24.0Ocobennoctn 0tOOpa, XpaHeHus 1 TPAHCIOPTUPOBKY OuoMacc.
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25 MackupoBauue, pasieiiende W - KouueuTpuposauue. Kiiaccudukauus
METOMOB  PA3JIENeHusT W KOHIGHTpUpPOBaHWsA.  KOJNWYECTBEHHBIE
XapaKkTEPUCTHKH ITHX METO/IOB.

26.TlpuHUMNBI coyeTaHKsi MPOOOMOANOTOBKH H METOAOB ONPEACTICHNS BELLICCTB.

27 1lpoToYHbIE W ABTOMATHU3WPOBAHHLIE METO/blL AHAIKM3A, BKIKOYAIOLIUE
KOHIIEHTPHPOBAHHE.

28 MeToabl KOHLEHTPUPOBAHHA, MPHUMEHAEMbIE B KOMOWHMPOBAHHBIX H
I 1/16p1/1)1Hle MCeTOdax OoHNpCAC/ICHHA OPraHHYeCKUX W HCOPIraHHMYCCKHX
BELLECTB.

29. OxcTpaktms. OcaxaeHne U coocakaeHue. CopOus.

30.CoBpeMeHHble  ¢nocobbl  MPOBEACHMS KOHUEHTPUPOBAHWUs, NpUOOpbl W

yCTpoiicTBa.
31.0co0eHHOCTH COYETAHWsT KOHTICHTPHUPOBAHHUS C METOJAMU  OTPEACTEHUS
37IEMEHTOB! cnekTpooToMeTpHeH,  aToMHobi-aOcopOLMed,  aTOMHO-

OMHCCUOHHBIM ~ METOAOM € MHAYKTUBHO  CBA3AHHOH  ILUIa3MOIid,
PEHTICHO(IIYOPECLEHTHLIM, UHBEPCUOHHOH BOJALTAMIEPOMETPUEH U Ap., a
TAKKE€ C Ta30BOH W SKWIKOCTHOW Xpomarorpadgueil mpu OnpeseneHun
OPraHUYECKUX COCAUHCHHH.

32.Buibop Meroaa KouueHtpuporanusa. OnruMu3alus YCIOBUHA OLpeaSIieHUs
BEIIECTB.

33.Tlpumepsbl COpOLMOHHO-CMEKTPOCKOMUUECKHX U COPOLIMOHHO-
xpoMarorpapuueckux MeTOLOB OUPEAC/IEHUS BELWECTB, B TOM YHCIE
IPOTOUYHBIX U ABTOMATU3UPOBAHHLIX.

34,0O0mas XxapakTepUCTHKA TECT-METOIOB U 00JTaCTh MPUMEHEHHS.

35. TecT-CHCTEMBI, TECT-CPEACTBA, TECT-METOANKH.,

36. XUMUYECKUE OCHOBbI TECT-METOAOB. Peakuuu u peareHtbl. OCHOBHBIE
TpeOOBaHNS, TIPEABABIAEMBIE K peakimsM. CrnocoObl  HCMOMB30BAHUS
pEarcHTOB.

37.0OCHOBHbIE TUIILL HOCUTENEH, MCIOJL3YEMBIX MJId CO3JAHUSA TECT-CUCTEM.
O0was xapakrepucTuka CpeaCTB [Uld  TECTUpOBaHUs. MHIMKATOPHBIE
Oymarn. MuaukatopHsie mopomikn. MHmMkaTopHele TpyOkW. TabmeTkn W
noA00HbIC POPMBI.

38 Tecr-cpeacrea Ha OCHOBE MNEHONOJMypPeTaHoB. OO0lIad XapakTepUCTHKA
(PM3VKO-XUMHUYECKIX CBOWCTE TIEHOMOIMUYPETAHOB. (OCOOEHHOCTH COPOITHH
SIEMECHTOB M OPraHMYeCcKHX COCAMHEHHWI Ha neHonoawypetaHax. Odnactu
IPUMEHEHUS [IEHONOIUYPETAHOB B XHMUUYECKOM aHAIU3E.

39.1lpumepnbl ONPEeNEneHUs] HEOPTaHUYECKUX U OPraHUYECKUX COEAMHEHUN C
MOMOIILK) TECT-CPEACTB HA OCHOBE TIEHONONYPETAHOB.



40.0npeaeneHue HeOpPraHMueCKux H OPraHuyeCKux COSIMHEHUI B PA3/IMYHbIX
00BEKTAX arpocgepsl.

41.3K00T0-aHATNTHYECKHH KOHTPOh TOKCHYHBIX OPraHHYeCKUX COCTHHEHWH,

42 ICTOYHHKM  MOCTYMACHWS  JKOTOKCUKAHTOB B OKPYIKAKLWLYIO  CPeay.
OCHOBHbIE TPEOOBAHUA K 3KOJIOMQ-aHAIIMTHUYECKOMY KOHTPOJILO.

43 TlpenensHo monycTUMEBE KOHTIEHTparH (TT/TK).

44 KOHTpOAbL COACPIKAHUSA OPraHUYEeCKUX TOKCHKAHTOB. KAlWJgpHas rasosas
xpomarorpadusa, — XpoMaTO-MacC-CLEKTPOMETPUS,  BbICOKOD((HEKTHBHAS
AKUAKOCTHAS W TOHKOC/IOHHad — xpoMarorpadus,  CBEPXKpUTHYECKAs
qurronTHas xpomarorpagus.

45.Couyetanne  pasivuHbIX BULOB  XxpomMarorpaduu U DPa3BUTHE
BBICOKOCEIEKTUBHON NPOOONOArOTOBKM U1 OHPEAEIEHUA HOPMUPYEMbIX
SKOTOKCHKAHTOR. UIeHTH(PHKAITHS COCTMHEHIH,

46.TIpUMCHCHUE pa3lMuHbIX BWIOB XpoMatorpaguu. AHanu3 cMmecH 6e3
pasiesenus.

47 Peructpauns HUK-, AMP-cnekTpoB 1 Macc-CEKTPOB CMECH. YCTAHOBIEHHUE
BEPOSITHOH CTPYKTYPH Ha OCHOBAaHWH Macc-CnekTpor, HMK-cnekTpor wu
JAaHHBIX PEeaKUHOHHOH XpoMarorpadun.

48. Lenu, 3a1a4u, 001aCTb LEATENbHOCTH AHAIMTUYECKOH J1adoparopuu.

49 Buasl HCCleTIOBAHNST BEIIECTB, MATEPHANTIOB M WX XapPaKTEPUCTHKH. AHAIW3
MPOAYKLHUH.

50.I1ousitue ceprudukaumu npoayKUUU.

51 Auanu3 o0O0bLEKTOB, CBi3aHHLIX ¢ o0ecleyeHueM >KU3HEASATEIbHOCTH
YeJIOBEeKa, W OOBEKTOB OKPY>KAOIIEH CPeb.

52.HopmupoBanue mnokasatenei cocraBa BELECTB W COAEP)KAHUA BPEIHBIX
npuMmecer.  Hopmupopanue  TpeGoBaHMA K = TOYHOCTH — M3MEPEHMIA
VYcranorneHne 000CHOBAHHBIX HOPM TMOTPEITHOCTH.

53.MeTOANKH KOTHYECTBEHHOIO XHMHUYECKOTO aHalu3a.

54 Axkkperurauus asadTddeckux Jjladoparopuii.  CucTeMa  aKKpeAMTALUW
AHAIIMTUYECKUX 1a00PpaTOpuUii (LEHTPOB).

55.Tlopsimok IPOBEACHNS aKKPEANTALIMH.

56.MHCMeKUMOHHBIH KOHTPOb ACATENBHOCTH aKKPEAHTOBAaHHbIX 1abopaTopHil.

57.11lokazarenu kavectBa MeTOAMK ananusa. Gopmer npeacrasnenus. Crnocodbl
BEIpakeHWs. ONIEHKA TTPUTOAHOCTH METO UK aHAITH3A.

58 KoHTpoab  KayecTBA  Pe3yNbTaTOB  aHanu3a.  BHyTpunabopaTopHblit
OTIEPATHRHBIH KOHTPOTB MpoNenypsl aHann3a. CTaHmapTHBIC O0pasibl B
cucreme odecnevyeHus kauecrsa padorel naboparopuu. [IpumeHHEMOCTHL
CTaHAAPTHBIX 00pa3LUoB B 1a00OPaTOPHON NpakTHKE.

- Meroauueckue  Marepuanbl, ONpeAe/AOIIME  [OPOLEAYPY  OLEHUBAHHUSA

PE3VALTaTOB OOYUEHHS.
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@opMbI IPOMEKYTOUHOH ATTECTALHH 110 JHCUMILIHHE (MOAYJII0). 3Q4ET.

9. PecypcHoe o0ecnieuenue:

9.1 [IepevyeHb OCHOBHOM JIUTEPaTYpbl

1. Anexcanapoa 3.A., ['aiiaykoea H.['. AHanuthyeckas XuMHs B 2 KHHrax.
Knanra 2. ®U3HKO-XUMUYIECKAE METOR aHamm3a. 2-¢ u3a. Mcnp. n qom. M.
W3a-Bo 10paiit. 2014, 335 c.

2. Coues CH., Taepummura B.A.  Bricokos(pdexkTHRHAS  KAAKOCTHAS
xpomarorpadusa:  adanurTuka,  (QulMyYecKas — XMMUS,  PAClO3HABAHUE
MHOMOKOMNOHECHTHbIX cucTem. C-TTetepd.: M3B-Bo Jlaub, 2013. 256 ¢.

3. CnekTpankHele MeTOABl aHammza. [lpakTHdeckoe PyKOBOACTBO. [loa pen.
B.®. Cenemenera u B.H. Cemenona, C-Ileteps.: M3e-o Jlaus . 2014, 416 c.

4. Jlebyxoe B.HU., Oxkapa A.H., TlaentoucHkora JI.[1. Dusznko-xUMHUECKHE
MeTow neenenopanms. C-Tletep0.. M3e-8o Jlans. 2012, 480 c.

5. 'anees A A, Ilonynos CUE., Ilynbuues AA. u ap. ATOMHO-

aacopouroHHblit ananus, C.-l[letepb., M3a-so Jlavs, 2011, 304 c.

Kontoxor B.B. Xpowmarorpagus. C.-Tletep0., M3n-so Jlans, 2012, 224 c.

Hamackun b.b., Ilerpuii O.A., Uupauna I A. Dnexrpoxumus. C.-llerepd.,

H3a-Bo Jlans, 2015. 672 c.

N o

9.2 TlepeveHb AOMOTHUTEILHOH JTHTCPATYPHI

1. Genonyxoe C.JL, Huee T.B., Crapoix C.D. u ap. JlaboparopHblii IpakTUKYM
no ¢usnueckod n koanowaHon xumuu. M.: HUza-eo MCXA umcHu KA.
Tuvmpssesa, 2012, 300 c.

2. TI'nazko B.M., benonyxor C.JI., Cropuesoii B.®d. Hauorexnojoruu u
Marepuaibl B cenbCkoM xo3sictee. M. M3ap-so ®I'BOY BO PITAY-MCXA
umend KA. Tumupszera, 2015.- 257 c.

3. benonyxoe C.JI., [ImutpeBckas M. M., AnTowind B.A. v ap. MeToasl aHann3a
CEPHI TIPHA KOHTPOJIE KAaueCTBA TIPOAYKIIMK pacTEHNEBOACTRA. M.: M31-BO
PI'AY-MCXA umenu KA. Tumupszesa, 2015.- 189 c.

9.3 llepeuenb pecypcoB HHPOPMAUHOHHO-TEJIEKOMMYHMKAUHOHHOH CeTH

«HTEepHETY
» Scifinder - TOMCK METOAMK CHHTE3a, TUTEPATYPHbIIA U MATEHTHBIH MOMCK MO
XUMHH,

« SPRESIweb - jureparypHblii M HATEHTHBLIA [IOMCK, IIOMCK 10 4acTH
MOJICKYJIbI M T.I1.

» ¢Molecules - MoMCK coeMMHEHII B KOMOWHATOPHBIX Da3ax JaHHBIX,

o ChemExper - 10MCK COSAMHEHUH B Pa3IMuHbIX 0a3ax JAHHbIX,

» SyntheticPages - UnTepakTiBHas 6a3a AaHHBIX XMMHUYECKUX METOOHK,

« ISI's Reaction Citation Index (RCI) — 0a3a AaHHBIX [0 XUMUUYECKUM
peaxKuusm,

o Elibraryru - pmoctynm Kk aHHoTaumsm ctared B 30 TeIC. SKypHAnax,
[OJHOTEKCTOBLIN MMOKCK,
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http://www.cas.org/SCIFINDER/scicover2.html
http://www.spresi.com/
http://www.emolecules.com/
http://newsearchch.chemexper.com/search/index.shtml?searchClose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forGroupNames=
http://www.syntheticpages.org/
http://www.chemweb.com/databases/rci/html/welcome.htm
http://Elibrary.ru

« Six NMR spectral and physical property databases from Advanced Chemistry
Development (ACD) — aaHHbic No  (PU3MKO-XHMHYCCKUM  CBOHCTBAM
COCAMHEHUH,

» Cambridge Crystallographic Data Centre — noMckoBas cHcTEMA MO CBOMCTBaM
BemecTs B 0aze Cambridge Structural Database,

« ChemSource — UuTepHeT — pecype 110 pasaeiam XUMHHU,

« NIST Chemistry WebBook — aaHHble MO TCPMOXUMHYCCKMM CBOWCTBaM,
SHTATBITHN 00pa30BaHnd, HTPONHUK doree 15 000 XMMHUECKUX COETMHEHNI

« The WWW chemical structures database - copepxur Oosiee uem 2250
CTPYKTYP, CCBUIKH Ha OpWrHHaiabHble cTpaHuubl CeTH. CTPYKTYpHbIA W
CYOCTPYKTYPHBIH TTOHCK, TTOUCK N0 (OpPMYIIE, TTO Ha3BAHWIO U JIp.

« BA3A JAHHBIX "XHUMHWA" BeepoccHiCKOro HMHCTUTYTA HAYYHOH H
TexHuueckoit uHpopMmaunn (BUHUTHU) - JocTynHel cacayrowre 0asbl
JaHHbIX, couepikalpe unpopMaudio B obnactu xumuu: Xumus, Dusuko-
XUMHueckas Ovonorus, Kopposus v 3alliuTa OT KOppo3HH, Metamnyprus,
Oxpana okpy:karoei cpe/el, O030pHI.

« MDL Information Systems — WHPOPMALMOHHO-IIOUCKOBAd CUCTEMA 1S
YUYEHbIX B 0011aCTH €CTECTBEHHBIX HAYK H XHMHH,

+ MDL Drug Data Report (MDDR) - 0asa naHHBIX, cofepkamas Oomee
100,000 coeaunennii (MDL Information System Inc.)

« AntiBase 2.0 — 6a3a aaHHbix no 6oaee yem 20 000 npUpoaAHbIX BCLLICCTB.

9.4 TlepedeHr WHQPOPMAIHOHHBIX  TEXHOJOTHH, HCMOJAB3YEMBIX TIPH
OCYLUECTBJIEHHH 00pPa30BATEJLHOI0 NPOUECCa, BK/AKWYAA HPOrPaAMMHOE
o0ecneyeHHe, HH(POPMAUHOHHbBIE CNIPABOYHbIE CHCTEMbI:

1. Tlporpamma Chemlab. — ans TPOBEACHHS BHPTYAIBHBIX XHMHYECKHX
SKCMEPUMEHTOB.

2. [lporpamma MathLab — ans MoaenupoBaHHs BAMSIHHS YCIOBUH XMMHUECKHX
peaKIiii, KaTaau3aTopoB W WHTHOMTOPOB Ha BBIXO TPOAYKTOB TPH MPOBEACHHUH
DKCIEPUMEHTOB.

3. Tlporpamma Statistica — J14 aHanu3a 3KCMNEPHUMCHTAIbHBIX JAHHbIX,
BU3VIIM3AIIHH TTOIYYEHHEIX PE3YIBTATOB, CTATHCTHYECKAs 00padoTKa Pe3yabTaTOB.

9.5 Onucanne MaTepuanbHO-TEXHH4ECKOii 6a3bl.

Jna peandzauMM  OporpaMmbl  MOACOTOBKH MO AMCLMIIMHE  (MOIYIHO)
«DU3UKO-XMMHYECKHE METOJIBI aHaTH3a O0BEKTOR arpoceprl» MEpeueHb MaTepH-
AlbHO-TEXHUYECKOro 00ecIeuens BKIIIOYALT:

1.  Cnenwanu3upoBaHHBIE ayJAUTOPWUM  JUTS  TIPOBEACHHS  JIEKIWH ¢
MYJIbTUMENUHHBIM 000PYLOBAHHUEM U BLIX0A0M B MHTEPHET.

2. CneuManusnpoBaHHbLIC XUMHYCCKHE n1adopaTOpHH  Ans MPOBCACHHS
(PM3TKO-XUMHAYECKIX UCCIIETOBAHIH
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http://www.chemweb.com/databases
http://www.chemweb.com/databases
http://www.ccdc.cam.ac.uk/
http://www.chemconnect.com/
http://www.nist.gov/
http://www2.ccc.uni-erlangen.de/
http://www.viniti.msk.su/
http://www.mdli.com/
http://www.mdli.com/

3. CHoeumanusupoBaHHblE AYAUTOPHUA € KOMIILIOTEPAMH, CHIEUUANBLHOE
nporpaMMHoOc  o0ecnedycHWe  AA8  NOCTAHOBKH — 3KCMEPUMEHTOB,  oOcuyeTa
[I0JIYUEHHBIX PE3YJILTATOB.

Kajpeapa pacnonaractT 3akpernyicHHbIMM 3a HeH YUeOHBIMH ayaUTOPHSIMH,
CHENUATH3NPOBAHHBIMA  XUMHUUECKHMH  TadopaTopusIMH, (DU3UKO-XUMHUUYECKAM
00OpYJOBaHUEM, APYIHMU NPUOOpaMU W UHCTPYMEHTAMHU B COOTBETCTBUM C
nepevyHeM 000PYAOBaHHS.

9.5.1 TpeboBanua Kk ayauTopusaMm (MOMEWIEHHAM, MecTaM) AJA
MPOBCICHAS 3AHATHIA.

JUTs TTPOBEACHUS TEOPETHYECKHMX 3aHATHH TIO AMCIMIIIAHE « Du3ndeckas
XUMUS» HEOOXOAUMBL:

CrieUMa’IbHbIE  MOMEWEHHS, NadopaTopun Ui MPOBEASHUA  3aHATHH
JIEKITHOHHOTO THTIA, 3aHATHH CEMWHAPCKOTO TUTA, TPYTIMOBBIX W WHMBHIYAIBHBIX
KOHCYJILTAUMHA, TEKYWEr0 KOHTPOJIS W HOPOMEKYTOUYHOH ATTECTAlUMM, a TaKMKE
MOMELUCHHUA AN CaMOCTOATENbHOH paboThl W MOMELICHHUS [ XPaHCHUs M
MTPOPHIAKTHYECKOTO 00CITYKUBAHNs 000PYA0BAHNS.

Creuuanu3upoBaHHad XuMUUYECKas 1adopaTopus J0JKHA ObITh 000PY.A0BAHA
CTOMAMH AN NPOBEACHHUS XMMHYECKWUX OMBITOB, BBITSHKKOM € MPUTOYHOR M
BRITSKHOMN BEHTHITATINEH,

[lomewienua g caMOCTOATENLHOH PadoThl 00y4arOMXCH JOJGKHBL ObITh
OCHAIIEHE! KOMTIBIOTEPHOW TEXHUKOW € BO3MOKHOCTBI) TIOJKITHOUEHHS K CETH
"HMurepuer” u olecneyeHueM Joctyna B DJIEKTPOHHYIO  MH(POPMAUUOHHO-
00pa3oBaTENbHYH) CPeAy OpraHu3aLyH.

9.5.2 TpeGoBanus K CieUMAJTH3IHPOBAHHOMY 000PY10BAHUIO
[IpoBeacHue 3aHATUH OCYLLUECTBAAETCA B AyAUTOPUAX, 000PYLOBAHHLIX

npubopamu aas NPOBEACHHUSA PU3HMKO-XUMHUYECKUX HCCIEA0BAHUH.

B naGoparopun HEOOX0IMMO UMETH. TUCTHIIATOPHI (THTa AJ]Da-10, A/lDa-
25) , konaykromerpnl (tuna AKI1-02, AHUOH- 4120, AHMUOH-4150, MAPK-603,
HANNA), noHomepbl (THna pH-0T1MIT, pX-150, AHHUOH-4101), Bucko3umMeTphbl
(tvma. BIDK-1, BITXK-2), npuQopsl ans W3MEpPEHWs TTOBEPXHOCTHOTO HATIKEHHS
(Tenzuomerp tuna K6, K9), kanopumerpol (tuma C-2000), nonapumerpsl (TUna
CM-3, TTI-161M), petppaktomeTpbl (Tina UP®-464, UPMD-470, AJIP-3), npubopsl
Juts mpoeeneHns nektpogopesa (tina KAITEJIb-103M), noTeHnroMeTpsl (THTa
HIVI-101, UTUJI-111), ananuruueckue secol (tuna BJI-210, BJI-210), rexunuyeckue
Becol (BM-310), TepMoctartel (KHAKOCTHRIE cepun T-2, T-3), TepMOMETpHI
(prytable, wudposble Tuna TL-1200), coexrpodoromerpol (tuna KOK-3,
OKCTIEPT-003), nnamcHHbie poToMeTpbl (cepua DITA-378, DITA-354, BITA-22),
OMTHYECKHE MUKpockombl (Thma Mwurmen-6, TIOJIAM  PII-1), rasoeweie w
KUAKOCTHbLIE XpoMarorpadbl, KOMILIEKC Uil TEPMOXUMMUYECKUX MCC/ELOBAHUA,
COOTBETCTBYHOLLYKY XMMHUUECKY KO MOCYAY U XHMHYECKUE PEAKTHBDI.
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10. MeToanuecKkue peKOMeHAALUHH ACMHPAHTAM MO OCBOCHHMI) AHCUHM/IHHBI
(Moynst)

[lpy M3y4eHUM AUMCLMILUIMHBI ACUMPAHTY HEOOXOAMMO 1OCEWATh JIEKLKU,
CEMHHAPCKUE 3aHATHS, NPOATH TECTUPOBAHME NO COOTBETCTBYIOLIMM pa3zicnaM.
[Tpr caMoCTOATENBHON padoTe W TOATOTOBKE K JEKIHAM W 3aHATHAM HEOOXOTUMO
oOpawarsk 0co00€ BHUMAHUE HA OCHOBHBIEC IOHATUS, 3aKOHbL, (POPMYJibl AAHHOIO
pazfiena, pa3MEepHOCTH BceX BelauuuH B cucteme CH, nmoHuMaTth 3Ha4YecHUE Ans
TTPUMEHEHHS OTIPE/ICISIEMEIX  BeJTHUWH TPH W3VICHWH W OTHCAHWH OOBEKTOR
arpocgepnl, a Takoke TeX 00LEKTOB, KOTOPLIE U3YYAaeT aCIUPAHT IIPU BbLIOJIHEHUH
AUCCEPTALINK.

11. MeToanUyeCKHEe PCKOMCHIANINH TPENMOAABATCASIM MO OPraHU3alNHA
00y4eHHUs N0 AUCUHILIHHE (MOIYJI10)

[lpoBesgHue JEKUMHA U CEMUHAPCKUX 3aHSATHA B MHTEPAKTHBHOK (opme,
AHANU3 KOHKPETHBIX CHUTYaUWH W NMPUHATHE PELUCHWA HA OCHOBE PE3YNbTATOB 0
(PU3INKO-XMMHYECKUM XapaKkTePHCTHKAM OHOJIOTHUECKHX O0BEKTOB.

OpraesTenbHOCTHBIE MIPBL ¢ LENbIO BEIPAOOTKH MHHOBALWOHHOIO PELLICHUA
npodnembl (3aAa4K) B paMKax OJHOrO M3 pa3acioB AWCLMUIIIMHLI, HANPUMEP, NPH
pa3dope TEMBI TIO KOPPO3HUOHHO-IIEKTPOXHUMHUUYECKHM TIPOTIECCaM, TTPOTEKAOIINAM
MPU XpaHEHUH U NepepadoTKe MPOAYKUHH CENbCKOXO03AHCTBEHHOMO NPOH3BOACTBA.
[TonyueHHOE pelmenne A0KHO OBITh ONTHMANBHBIM M peann3yeMeM, HeoOxoauMo
UCIIOJbL30BAaTh METOALL [PYNNOBOA PadoTel [Uld NONYYEHMS HECTAHLAPTHBIX,
OMEpaTHBHBIX, HOBbIX peweHHd. Ha ocHoBe BbIPaOOTAHHOIO  peELLEHMS
COCTABJISAFOTCS MPOEKT W MPOTPAMMA HCCIIETOBAHUS W €70 BHEIPCHMUS,

[1poeKTHLIE METOALL [IPU U3YUYEHUU PA3ACIOB 110 TEPMOAUHAMUKE, KUHETHKE
M XUMHYECKOrO PABHOBECHS, WIEKTPOXHMHUYECKAM MPOLECCam ¢ HCNOMb30BAHHEM
Maremarnueckux mporpamm SIMULINK makera MathLab.

Hcnonb3oBanye AesTeNbHOCTHOIO NOAX0AA.

[IpoaykTHBHOE 0OYUEHHUE.

HUcnmons3oeanne Metona Kelic-ctamn Ha  CEMWHAPCKWAX  3aHATHAX  TIO
WU3YYAEMBIM DPa3aeiiaM, B YACTHOCTU, LPU U3YYEHHUU PA3ACIOB 110 KOJUIOUAHO-
XUMHYECKHM CBONCTBAM MOYB U BBICOKOMOJIEKYIAPHBIM COCAUHEHUAM.

ABTOp padoueii mporpaMmsI:

[lpodeccop, k.x.H., A.c.-x.H. npodeccop benonyxor C. JL.

| TTOTITEICT |
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PELEH3HSI

Ha pabouyr NporpaMMy No AMCUMIIHHE (MOAYJIHO)
«PH3HKO-XHUMHYICCKHE METOMBI AHATH3a OOBEKTOR arpocqepsr»

OI10I1 BO no nanpasnennto noarorosky 06.06.01 buonoruueckne Hayku,
no nporpamme acnupantypsl 03.01.04 Bnoxumus, 03.02.03 MukpoduoJorus,
03.02.08 Ixonorus (B 0uoaoruu), 03.02.13 Ilousopenenne
(ypoBeHb MOArOTOBKM KaApOB BhicLIeil KRaau(pUKanm)

Muowo, HWenesbiM AnexcaHnpoM AHApeeBHYEM, KaHAMIATOM XHMHMCCKHX HayK,
DOKTOPOM OHONOrMYECKHX Hayk, npodeccopoM xadenpol HEOPraHMYECKOH W aHAJHTHYECKON
xumun PI'bOY BO PITAY-MCXA umenu KA. Tumupsazesa (nasee no TEKCTy peLEH3EHT),
MpoBeAeHa pelleH3ua padodeil nporpaMmbl N0 AUCHUINIHHE (MOAYAK) «DU3HMKO-XUMUYECKUE
MeToAbl aHanuza odbekToB arpocdeps» OITOIT BO (ypoBeHb MOATOTOBKU KaApOB BhICLIEH
KBaJTH()UKALNK) MO HATPaBJCHNID TOATOTOBKHM 06.06.01 bHomormueckue HaykH 1O MporpaMMe
acrmpantypsl 03.01.04 buoxumi,03.02.03 Mukpoduonorus, 03.02.08 Jxonorus (e OHONOIHH),
03.02.13 [Mousosepenne, pazpaborannoii B8 PIBOY BO PrAY- MCXA umenn KA.
Tumupsizesa, na xadenpe ¢usudeckoll u opranuyveckoii xumun (paszpadorunx — npodeccop
Benonyxos C.JL.).

PaccMOTpeR nNpeACTaBI€HHBIE HA  PELEH3MK  MaTepualbl, PELEH3eHT Tnpulien K
CIEAYIOLMM BbIBOAAM:

1. IlpemvsienenHas padouas mporpamma yueOHOH AUCLMITIHHBEL (MOZyy) «Pusmko-
XHMHUECKHE MCTOOBI aHamu3a OOBCKTOB arpocdepbl» (mamee 1o  TekcTy llporpamma)
coorsercreyer Tpebosaumnsam PrOC BO (yposenb noaroToBKH Kaapos Boicwued ksamudukauuu)
no Hanpasnenurd noaroroBkd 06.06.01 buosoruueckue HaykH,, yTBEPIKIEHHOTO [PHKA3OM
MuHuctepera obpazoeaHus M Hayku Poccuiickoil @enepauuu ot 30.07.2014r. Ne 869 wu
3apeructpuporaHHoro B Muntocrte Poccun 20.08.2014r, Ne33718.

2. Pabouas mporpaMma COZEPXKHT BCC OCHOBHBIC pPasfeNbl, COOTBETCTBYCT
TpeOOBAaHNSAM K HOPMATHBHO-MCTOIMYCCKHM IOKYMEHTaM, IMpeIBsIBIAEMBIM K padoueit
nporpaMme AUCLUILUINHBL B coorBeTcTBun ¢ [Tucemom PocoOprnaazopa or 17.04.2006 Ne 02-55-
77un/ax.

3. TlpeactaBneHHass B Paloueil nporpaMme akTyanbHOCTh Y4eOHOH AMCLMMAMHBI
(mMoayna) B pamxax peanusauun OITOIT BO (ypoBeHb NOArOTOBKM KAaApOB BbICLUEI
KBATM(UKALMHN) HE NOAJEIKUT COMHEHHI) — OQUCLIUTIIMHA OTHOCHTCA K Oa30BOM YacTh y4eOHOro
uukia brok 1 « lucuunnuse! (Mogym )y

4. Tlpencrasnennvie B Paloueld nporpamme wenn  y4eQHOH  AHMCUMILIMHLI
coorserctByioT TpedoBanusam PIOC BO (yposenb noaroToBku Kaapos Beicueid ksanuduxauum)
HanpaeneHus noarotosku 06.06.01 Buonoruueckue Hayku, yuéToM npodeccHOHANbHBIX
crannaptos: «ITpenonasatens», «HayuHbiil pabOTHHK», PEKOMEHAYEMBIX 1S BCEX HAMpaBJeHUIl
MOTOTOBKH.

5. B cootserctBuu ¢ Padoueil nporpammoii 3a gucuurnuHof (MozyiaeMm) «Dusnko-
XUMHYECKHE MeTOAbl aHann3a odbekToB arpocdeps» 3aKpenieHbl OQHA YHHBEPCATIbHAS W OiHA
obwenpodeccuoHanbLHan KOMIIETEHUNH, KOTOPBIE PEANH3YIOTCA B OObIBIIEHHBIX TPeOOBaHMSIX.

6. PesynbraThl 00yueHus, npencTaBneHHble B Paboued nporpamMme B KaTeropusx
3HaTh, YME€Th, BJAAETb COOTBETCTBYKT cCheUuU(pHKE M  COAEPKAHUID AUCLUIUIUHBL M
JEMOHCTPHPYHOT BO3MOKHOCTD NOJYUEHUA 3a5BJICHHBIX PE3YIbTATOB.

7. CopmepskaHne yueOHON DUCUMIUIMHBL, npenctaeneHHoN Paboueli mnporpammel,
COOTBETCTBYET PEKOMEHAALMAM NpUMepHOH paboueil nporpamMmbl AHCUHILIMHDBI, PEKOMEHIYEMOH
npu peanuzauny PrOC BO no nanpasnennsm nNoaroToBKH B aclupantype.

8. O0wass TpyAoEMKOCTh AMCUMMAUHBL (MOAYaR) «DU3MKO-XMMUYECKHE METO/bI
aHanmusza obbexToR arpoctepel» cocTaBnseT 3 3a4éTHbBIX eauHuusl (108 uvacos), uTO
cootBercTByeT DPI'OC BO (ypoBeHB NOATOTOBKH KAApPOB BBICIIEH KBaNH(pUKAUWH) IS
HanpasiaeHus noaroToskr 06.06.01 bHOIOrH4ECKHE HAYKH.
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9. Hudopmauus 0 B3aMMOCBA3M M3y4aeMbIX AMCLMILIMH W BONPOCAM HCKJIIOYEHUs
nyOIMpoBaHUsT B CONEPIKAHMM  AMCLMIUIMH COOTBETCTBYET JEHCTBUTENbHOCTH. YueOHas
aucuMniavHa  (Moayiab) «@PU3MKO-XMMHYECKME METOAbl aHainu3a OOBEKTOB arpochepsi»
B3anMocBs3aHa ¢ apyrumu gucimruimHaMu OlIOII BO (ypoBeHb MOATOTOBKH KaApOB BhICHICH
kpaTuduKanuy) W Y4eOHOrO IUlaHa IOATOTOBKH ACMHPAHTOB IO HAIPABICHUIO IIOATOTOBKH
06.06.01 buonorn4eckue HayKH, U BO3MOXHOCTb AyOJIMPOBAHMS B COAEPIKAHUHU OTCYTCTBYET.

10. IIpencrasnennas  Pabouas  nmporpamma  npeanojaraer  MCMHOJIb30BaHHUE
COBPEMEHHBIX 00Pa30BATENbHBIX TEXHOIOIHH, UCMOMB3YEMbIX NMPU PEATU3ALIMU PA3JUYHBIX BUIOB
yueOHoii pabotel. @opmbl  00pa30BaTENbHBIX TEXHONOTHI  COOTBETCTBYKOT  crieinduke
TUCIHITITHHBL

11. Bungel, cozmep:kaHue H TPYAOEMKOCTH CaMOCTOATENBHOH padoThl acIUpPaHTOB,
npexcrasiennsie B Pabodell  nporpamme, COOTBETCTBYIOT TpeDOBaHMSIM K MOATOTOBKE
BBINMYCKHUKOB, conepxawmmess Bo PIOC BO (yposBenp noaroroBKM Kaapos BbICLIEH
kBanupukanuu) HanpasiaeHus noarotroBku 06.06.01 buonoruueckue Hayku.

12. IlpencrasneHHble W onucaHHble B Paboueil mporpamme Qopmel Tekylneil OLEHKH
3HAHHI COOTBETCTBYIOT CIICIH(HKE TUCIHUIINHBL U TPeOOBAHISIM K BBITYCKHUKAM.

@®opma IPOMEKYTOUHOI'O KOHTPOINS 3HAHHH acIMpaHTOB, IpenycMoTpeHHas Palouei
nporpaMmoli, ocyuiecrsisercs B (opme 3adera, 4TO COOTBETCTBYET MNpUMepPHOH paboueii
MporpaMme AHCLHIUIMHBL, PEKOMEHIYEeMO AJI BCeX HaNpaBJieHUil MOANOTOBKH, a TAK)Ke CTaTyCy
JUCLIMIIMHBI, Kak AUCIHIIWHBL 0a30BOH uactu yueOHoro unwukna broka 1 «J/luciunaunb
(Moaynu)» @I'OC BO (ypoBeHb MOArOTOBKM KaJApOB BbICIIEH KBanu(uKalMU) HarpaBieHUs
noAroTosky 06.06.01 bromoruueckre HayKH.

13. @opMBI OLICHKH 3HAHWH, MPEACTaBICHHBIC B Padouell mporpamMme, COOTBETCTBYIOT
cnieunuKe TMCLUUILIMHBL M TPeDOBAHMSAM K BbIITyCKHUKAM.

14. YuebHo-meroqudeckoe obecniedeHHe  AMCLUMIUIMHBI  MPEACTABISHO.  OCHOBHOM
AUTEPATYPOil — 7 MCTOYHWKOB, JOMONHWTENBHON NUTEpaTypoil — 3 HaumeHoBaHus, HHTepHeT-
pecypcel — 16 ucTtouHHkoB U cooTBercTByeT Tpedoanusim ®I'OC BO (ypoBeHb MOATOTOBKH
KaZIpoB BICIICH Kpanudpukam) HanpasaeHus noarorosku 06.06.01 buonmorndeckie HaAyKu.

15. MaTtepuanbHO-TEXHHYECKOE OOCCIIEUCHNHE COOTBETCTBYET CHELH(pHKE MHCLIUILUIMHBI
«DPU3MKO-XMMHUYECKHE METObl aHanu3a o0bekToB arpochepbr» u odecriednBaeT UCHOIb30BAHUE
COBPEeMEHHbIX 00pPa30BaTebHbIX, B TOM YUCIE HHTEPAKTUBHBIX METOL0B 00yUeHMs.

16. Metoauueckue peKkOMeHJAallMM aclUpaHTaM M METOAMYECKHE pPeKOMEeHAaLuu
nperofasaTeNssM AT IpejcTaBlieHde o creuuduke oOOy4YeHHs MO AMCLUUIUIMHE (MOAYJIO)
«DU3NKO-XUMHUECKUE METOAB! aHanu3a 00BeKTOB arpocdepbl» U COOTBETCTBYHOT TPeDOBAaHUSIM
[Tucema Pocodpransopa ot 17.04.2006 N 02-55-77un/ax.

OBIIMHUE BBIBO/IBI

Ha ocHOBaHWM NpPOBENEHHON peIeH3UH MOXKHO CleNaTh 3aKIK4YEeHHE, 4TO XapakTep,
CTPYKTYpa M coaepskaHue padodell MmporpaMmbl JHCHMIUIMHBL (MOAYJst) «DPU3HKO-XHMUYECKUE
MeTonbl aHanmusza o0wexToB arpocdeps» OIIOII BO (ypoBeHb HOATOTOBKM KanpoOB BHICHICH
kpamudukanyy) mo HanpasieHuro 06.06.01 buonornvyeckue HayKH, MO MPOTrpaMMe aCITUpPaAHTY PbI
03.01.04 Buoxumusi, 03.02.03 Mukpobuosorus, 03.02.08 Dkonorus (B OGuonoruu), 03.02.13
[Mousosenenue, paspaborannas npodeccopom benonyxoseim C.JI., coorsercrByer tpedboBanusiv
OT'OC BO (ypoBeHb MOArOTOBKH KaJPOB BhICIIEH KBaNTU(UKALMH), COBPEMEHHBIM TPEOOBAHUSIM
IKOHOMHKH, PbIHKAa Tpyaa, npodeccuoHanbHbix cTaHaaptoB «[Ipenonasarens» u «HayuHblii
palOTHHKY», TIO3BONHT NPH €€ pealH3alHy YCIeIIHO obecneunTh (HOPMHUPOBAHHE 3asBICHHBIX
KOMITETCHIIHIH.

Peuensent: MBnes A A, k.x.u., 0.0.1., npodeccop
kadenpbl HEOPraHMYECKOH 1 aHATUTHYECKOH XUMHUH
OI'BOY BO PTAY-MCXA umenu K. A. Tumupsizesa

(moamHcs )

«25» amrycra 2017 .
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