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AHHOTALIHS

YueOHast gucruiuiiia (Moaynb) «DU3MKO-XMMHYECKHE METO/bl aHajIu3a B
obOyacT OMOXUMUM PACTCHUN» SIBIISICTCS BaXKHOM COCTaBHOM 4acThi0 Y4eOHOTO
MJjjaHa TOATOTOBKM AacCHUpaHTOB 10 HamparieHuto mnoxarotoBku 06.06.01
buonorudeckue Hayku, HalpaBJIeHHOCTh MpOrpamMmbl: buoxumusi.

OcHoBHast 3amaya y4yeOHOM  JUCHUIUIMHBI  (MOJYJIsI) — OCBOCHHE
aCIIMpaHTaMH TEOPETUYSCKUX M IMPAKTUYCCKHX 3HAHWKW B 00JacTH (U3HUUYCCKOU
xuMud. Jucrumimaa (Moayiib) « DH3UKO-XUMHYECKHE METO/Ibl aHAJIM3a B 00JIaCTH
OMOXMMHH PACTCHUI» B CUCTEME XMMHUYCCKHUX HAyK M3ydaeT pazInyHble (U3UKO-
XUMHUYECKHE METOABI [IJIi ONpEICIICHUs] KOMIIOHEHTOB B aHAIM3UPYEMBIX
00BEKTaxX, METOIUKH W3MEPEHUH, TMPOOOMOATOTOBKA, B COOTBETCTBHH C
0COOEHHOCTSIMHU aHATN3UPYEMBIX OOBEKTOB.

AcCTHpaHThl TMOJY4YaloT 3HAHUS, NPUMEHEHHE KOTOPHIX Ha TMPAKTUKE
MO3BOJISICT OILICHUBATh I1€JIECO00pa3HOCTh U A((PEKTUBHOCTH HCIOJIB30BAHUS
COOTBETCTBYIOIIIMX METOJOB W METOJUK HW3MEPEHUMW, I HWCIIONh30BAaHUS B
KOHTPOJIE Ka4eCTBa MPOIYKIIMHA PACTCHUEBOJICTBA U KUBOTHOBOJICTBA, MTPOTYKTOB
NUTaHKs, OOBEKTOB OKPY KAIOIIEH Cpe/ibl, MPUMEHSTDH IMOJyYeHHBIC TEOPETUUCCKUE
3HaHUS TPU MPOBEJACHUU HAYYHO-HCCIEI0BATEIbCKON padOThl, UCCICIOBAHUSIX B
JPYTUX CMEKHBIX OTPACIIAX HAYK.

OO6mass TpyaoeMKOCTh y4eOHOW aucuMIummHbl  (Moayist) «dwusuko-
XUMHUYECKHE METOJIbl aHaji3a B 00JacTh OMOXMMHUM PACTCHUN» COCTaBIECT 3
3a4CeTHBIX €]1., B 00beMe 108 yacos.

KouTpons 3HaHMI acnUpaHTOB TMPOBOAUTCA B (QopMe TeKylehd u
MIPOMEKYTOYHOM aTTECTAIIHH.

Tekymas arrecrauuss AacnUpPaHTOB — OLEHKA 3HAaHUM MW YMEHUU
MPOBOJUTCS TOCTOSIHHO HA TMPAKTHYECKUX 3aHATHUAX C IMOMOINBID  TECTOBBIX
3aJIaHUA U KOHTPOJIBHBIX padOT, OTICHKH CaAMOCTOSITEIIbHON PabOThI aCITUPAHTOB.
[IpomexxyTouHass arTecTanus aclUpPaHTOB TPOBOAUTCS B (OpPME HMTOTOBOTO
KOHTPOJIS TIO TUCIUATIINHE — 3a9€Ta.

Benymue mnpenomaBateam: npodeccop, KaHAUAAT XUMHUYECKHX HayK,
JIOKTOP CEIbCKOXO034MCTBEHHbIX HayK benonyxoB C.JI., H0OLEHT KaHAUAAT
CeNbCKOXO3sICTBeHHbIX Hayk JlmutpeBckas W.M., mnpodeccop kanmumat
xuMudeckux Hayk [mutpue JI.b., KaHAMIAaT XUMHYECKUX HAYK, JIOLIECHT
Kesnepon A.B.



1. Mean u 3axaun AUCHUIIAHBL

Henbro u3yuenus: nuctuuiuiniel (Moayis) b1.B.OJ1.2 «®uzuko-xuMudeckue
METOJpl aHalInu3a B 00JacTH OMOXMMHMM PACTEHUN» ABISETCS (POPMUPOBAHUE Y
aCMUPAHTOB YIIIyOJIEHHBIX MPOGECCUOHAIBHBIX 3HAHUN 110 COBPEMEHHBIM (DU3UKO-
XUMUYECKUM METOJaM aHajlin3a, O3HAKOMJIEHHE C OCOOCHHOCTAMH OOBEKTOB
aHaJIM3a W 33/1a4aMU MPY UX aHAJIN3€; COBPEMEHHBIMU METOJaMU, TPUMEHSIEMbIMU
JUIS ~ aHalIM3a pa3iMyYHbIX peaJbHBIX OOBEKTOB  arpocdephl;  3aJI0XKUTh
dyHIaMeHTallbHble 3HAaHUS O MPHUHIMIAX, 3aKOHOMEPHOCTSIX, 00JacTsIx
MPUMEHEHUST METOJIOB, HAy4YHMTh IMOJXO0JaM K BbIOOpY Hambosee 3PGheKTUBHBIX
METOJIOB OTPEAETICHUS KOMIIOHEHTOB aHAIM3UPYEMBIX 00pa3IOB B COOTBETCTBHH C
MOCTAaBJICHHOW 3ajadeld, TpamMOTHOMY KBaTU(UIIMPOBAHHOMY MPHUMEHEHUIO
BBIOpaHHBIX METOIOB U METOJMK Ha MPAKTHUKE.

3amaun TUCHUIUTMHBL (MOyJsl) «DU3HKO-XMMHYECKHE METOMAbl aHaIHu3a B
00nacT OMOXUMUU PACTCHUIN»:

- chopMUPOBATh Y acCHUPAHTOB MPEICTABICHUE O COBPEMEHHBIX (DHU3HUKO-
XUMUYECKUX METOJaX aHalli3a, MPUMEHUMOCTH METOJAa IS aHalIM3a Pa3InyHbIX
M0 MPUPOJIC, arperaTHOMY COCTOSIHUIO M COCTaBY OOBEKTOB arpocdephl; HAyuYUTh
MPUMEHATh HA MPAKTUKE Pa3jIudyHble METO/AbI MPOoO00TOOpa M MPOOOIOATOTOBKU
MaTepuaioB pa3IMuyHON MPUPOABIL.

- 0 BEAyIIHUX TEHACHLHAX W COBPEMEHHBIX MPEJCTABICHUSAX O MYTAX
pa3BUTUS ~ aHAJIUTUYECKOro  00OopylaoBaHMs W OOOpyAOBaHUS  AJA
poOOIOArOTOBKH,

- 00 OCHOBHBIX HaYYHBIX MpoOIeMax Npy NPUMEHEHUN (PUIUKO-XUMUUYECKUX
METO/IOB aHaJM3a 00BEKTOB arpocgepsl,

- TOATOTOBUTH AaCIMUPAHTOB K NPUMEHEHHUIO TMOJIYYCHHBIX 3HAHUUA TpU
UCCIIeIOBaHNH OOBEKTOB arpocepsl C TNpUMEHEHHEM (PU3MKO-XUMUIECKIX
METO/IOB aHau3a, 00padOTKEe U UHTEPIIPETALMHU TTOJTYYEHHBIX PE3YyJIbTaTOB.

B kypce aucuummuabl (Momyinis) «DHU3UKO-XUMUYECKHE METOAbl aHaIHM3a B
obymactu OMOXMMHHM pacCTeHUH» 0co00€ BHUMAHHUE YJIEJIEHO MPUOOPETCHUIO
acCIMpaHTaMH MPAKTUYECKUX HABBIKOB KBaJU(UIMPOBAHHO HCIOIH30BAThH
pa3IuYHbIe METOJbI JJIsl ONPEEICHUS] KOMIIOHEHTOB aHATM3UPYEMBIX OOBEKTOB B
COOTBETCTBMM C IIOCTABJIEHHOM 3agadueii M OCOOCHHOCTSMHU aHaJIU3UPYEMBIX
O00OBEKTOB; OIIEHUBATH I1€71€CO00pa3HOCTh M A(P(HEKTUBHOCTh WX HUCIOJIb30BAHUS,
IpPUMEHEHHEM NMPUOOPETEHHBIX 3HAHUM ISl UCIIOJIb30BAaHUs B KOHTPOJIE KauecTBa
IPOAYKIIMH PACTEHHEBOACTBA U KMBOTHOBOJICTBA, MPOTYKTOB MUTAHUS, 0OHEKTOB
OKPYXaKOUIEN CPEIBL.

2. MecTo AMCHMIUIMHBI (MOJIYJiA) B CTPYKType OCHOBHOM MNpOdeccCHOHANbHON
o0pa30BaTeNbHON MPOTrpaMMbl BBICIIETO 0Opa30BaHMsI — MPOTrPAMMBI TOJATOTOBKU
HAay4YHO-IIEJArOTMYECKUX  KaJpoB B  acOnUpaHType (gajee  mporpamma
aCIUPaHTYPhI).

JMucuumiuna (moayins) b1.B.O/[.2 «®u3znko-XxuMU4YeCKre METObI aHAIU3a

B 0o0jacTh OMOXMMHUHM pacTeHHi» BkiodeHa B nepedeHb @I'OC BO (ypoBeHb
MOITOTOBKH KaJpOB BhICIICH kKBamnpukanuun), B biok 1 «Jlucturumasl (MOTyITH )»
7



BapHaTUBHOW vacTH. Peanusanus B aucuuiuinHe (Moayiie) «OU3UKO-XUMHUYESCKHE
METO/Ibl aHaliu3a B o0OylacTh OWoxXxuMuU pactenuit» TpedoBanui OI'OC BO
(ypoBeHb MOATOTOBKHU KaapoB Bbiciied kBamudukarmu), OITOIT BO u YuebHoro
IUTaHa TIOJITOTOBKU aCIUPAHTOB MO MPOrpaMMe aclHUpPaHTYphl, PELICHHH y4eOHO-
METOJUYECKOW KOMHUCCHMH M YYEHOro coBeTa (paKyiapTeTa, OTEUECTBEHHOTO W
3apyOEKHOT0 OIBITA, JOJKHA YUUTHIBATH CIEAYIOIIEE 3HAHNE HAYYHBIX Pa3/ieiioB:
npuOOphl U 000pYJAOBaHUE JIJIsl IPOBECHUS (PU3UKO-XUMHUUECKUX UCCIEIOBAHUM,
METO/Ibl ¥ CHOCOOBI MPOOOMOATrOTOBKH, 00pabOTKa pe3yJbTaTOB HU3MEPEHU,
METOJIMKH TIPOBEICHUS U3MEPEHUI.

[IpeamiecTByOMKUMHA KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
mucuIuinHa  (Moayib) «@DU3MKO-XMMUYECKHE METO/Abl aHalih3a B 00JlacTu
OMOXUMHUU  paCTECHUN»  SBISAIOTCS  AUCHUIUIMHBI ~HEOpPTaHMYecKas  XUMUs,
aHAJIMTUYECKasi XUMHUsI, PU3NYECKast U KOJUIOUIHASL XUMUSI, OpraHudecKas XUMUsl.

JucuunnuHa (MOJIyJib) SIBJSIETCSl OCHOBOINOJAraroueil B y4eOHOM IUIaHe
NOATOTOBKM  aCOMPAHTOB 1O  HampaBieHutro noarotoBku  06.06.01  —
buonornueckre HayKu HaIlpaBJIEHHOCTH nporpamm: buoxumus

Oco0eHHOCThI0 YUe€OHOW JUCHMIUIMHBL (MOIydsl) «DU3NKO-XUMUYECKUE
METOJIbl aHaM3a B 00JACTH OMOXMMHH PACTEHUI» SBISIETCS €€ HAlpaBlIEHHOCTD
Ha peaM3aliio aCIMpaHTaMH MOJyYEHHbBIX 3HAHUI B HAYYHO-UCCIIEI0BATEIbCKOM,
IPAKTUYECKON NIeATEeIbHOCTH, (POPMUPOBAHUU COBPEMEHHOI'O MHUPOBO33PEHUS O
npoleccax, NOCTOSHHO U NMEPUOJUYECKU MPOUCXOISAIINX B 00BbEKTax arpocdepsl,
Ha OCHOBE COBPEMEHHBIX 3HAHUW U 3aKOHOB (M3MYECKOM XMMHUH, MOHUMAHUU
BO3MOXHOCTEM M MEXaHU3MOB BJIMSHUS (YNpaBJIE€HHUS) Ha MPOIECCHl (PEaKIMH),
mpoTeKarouue B arpocdepe.

AcrnupaHThl TIOJIyYaT 3HAHHUS MO (PU3UKO-XMMHUYECKUM METOJlaM aHalln3a,
OCHOBAHHBIM HA HOBEWIIMX  JIOCTH)KEHHUSIX COBPEMEHHOI'O  €CTECTBO3HAHMS
(ssmepHO-(pU3NYECKHE METOJNIbI, HEHUTPOHHO-, TaMMa-aKTUBAIlMOHHBIM aHaJIN3,
PEHTTeHO(IIyOpPECIICHTHBIN,  WH(QPaKpacHOH  CIEKTPOCKONHH,  PEHTTEHO-
pPagMOMETPUYECKUN, aTOMHO-3MHCCHOHHOM W MacC-CIIEKTPOMETPUM C HWHAYK-
TUBHO-CBSI3aHHOM IUIa3MOW U Jp.), OOJIACTM NPUMEHEHHS] PA3TUYHBIX BHJIOB
aHaJ3a, YYBCTBUTEIBHOCTH,  CEJIEKTUBHOCTH, IpeAenaM  OOHapyKEHHs
XUMUYECKUX DJJIEMEHTOB, BemecTB. [IpM W3yyeHUM AUCHUIUIMHBI —TaKXKe
paccMaTpHUBAIOTCS BOIPOCHI KOHTPOJIS M UCHBITAHUM, UX OTIMYHMHA IpYT OT Apyra,
O0COOEHHOCTH HCIIBITAHUI HAa 0€3011aCHOCTh, IPUMEHEHHE CPEJCTB U3MEPEHUN IS
OLICHKM 3HAQ4YCHUM MapamMeTpoB KOHTPOJUPYEMOM M HCIHBITYEMOM NPOLYyKIMH, a
TAaK)K€  pPEXKUMOB  HCIBITAaHUM,  OOECeUYeHHEe  €IWHCTBA  U3MEpPEHUi
METPOJIOTUYECKOU CIIy»00#, TpoBEepKa U KaJuOpOBKA CpPEACTB H3MEPEHUH,
TpeOOBaHMSI K  HCHOBITATEIbHBIM  Ja0OpaToOpusiM U HCHBITATEILHOMY
000py10BaHUIO. 3HAHUS U HABBIKM, IOJYYECHHbIE aCIUPAHTAMU MPU U3YUYEHUU
JAHHOTO Kypca, HEOOXOIUMBbI MPHU MOATOTOBKE K C/Iaye KaHIHUJATCKOro 3K3aMeHa
N0 CHEUUAIbHOCTHM M  HAlMCAaHUM  HAYYHO-KBATU(UKAMOHHOW  pabOThI
(zuccepTanum) MO BHIOPAHHOW HAYYHOU CHEUATBbHOCTH.



3. O0masi TPyI0eMKOCTh AMCHHUILUIMHBI (MOAYJIsI) COCTAaBISICT 3 3a4€THBIX
enunani], 108 wacoB, W3 KoTOphIX 8,25 4YacoB coCTaBIsAE€T KOHTaKTHas pabdora
acCTIMpaHTa C IpernojaBareyeM (U3 HUX 4 yaca 3aHSATHS JEKIMOHHOTO Tuma, 4 Jaca
3aHATHA Tpaktmdeckoro tuma, 0,25 - 3ager), 99,75 waca cocraBiser
caMocTosATeNbHAs paboTa acupaHTa (U3 HUX 9 — MOATOTOBKA K 3a4€TY).

4. Ilnanupyemble pe3yJbTaThl OOy4YEeHHMS 1O JAMCHMUIUIMHE  (MOZYJIIO),
COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHS OO0Opa30BaTENIbHON
IpOTrpaMMBbl aCITUPAHTYPBI

JucuuniauHa (MOayIib) JOHKHA (POPMHUPOBATH CIACAYIOLINE KOMIIETEHIIUU!

- OIIK-1 -  cmocoOHOCTBIO CaMOCTOSITENIBHO OCYHIECTBIISITH HAay4YHO-
UCCIIEJIOBATENbCKYIO JIEATEIbHOCTh B COOTBETCTBYIOIIEH Mpo¢ecCHOHAIbHON
o0jacTd C HCHOJB30BAaHMEM COBPEMEHHBIX METOJOB HCCICAOBAaHUSA U
UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

- IIK — 6- crmocoGHOCTh K 00Y4YEHHIO HOBBIM METOaM (PU3MKO-XUMUYECKOTO
aHalM3a, MPUMEHEHUIO CYIIECTBYIOIINX METOJIOB U CPEACTB MoAaYu WH(MOpMALUU
IIPY BHITIOJTHEHUH HAYYHBIX UCCIICIOBAHHUM B 00J1aCTH OMOXUMUU PACTEHUH;

- YK-1 - cnocoOHOCTh K KPUTHYECKOMY aHAaJIM3y U OLEHKE COBPEMEHHBIX
Hay4YHbIX JOCTHMKEHHMH, TIE€HEpUpPOBAaHMIO HOBBIX HUIAEHM TpU  peElICeHUU
UCCIIEJIOBATEIbCKUX U NMPAKTUYECKUX 3a7a4, B TOM UUCIIE B MEXAUCLMUITIMHAPHBIX
o0nacTsx.

OcBocHue y4eOHON AUCHMIUTUHBI (MOaYIis) «DU3HKO-XUMHYECKUE METOJIBI
aHaymM3a B o0JacT OMOXMMHH» HAINpPaBJICHO Ha (OPMUPOBAHUE Yy ACIUPAHTOB
KOMIETEHIINI, IPEICTaBICHHbIX B Tabnuue 1.

KonTtponp 3HaHMii acnUpaHTOB MPOBOAUTCS B ¢opMe TeKyled Hu
IIPOMEKYTOYHOMN aTTECTALINM.

Texkymas arrecranvss acnUpaHTOB — OLEHKA 3HAHUM W yMEHHU
IIPOBOAMUTCS TOCTOSHHO HAa NPAKTHYECKUX 3aHATHUAX C TOMOIIBKD  TECTOBBIX
3aJJaHu{ U KOHTPOJIbHBIX Pa0OT, OLIECHKU CaMOCTOSTEIbHON pabOThl aCIUPAHTOB.

[IpomexxyTouHasi aTTecTalysl aCnMpaHTOB MPOBOJAUTCS B (POPME UTOTOBOTO
KOHTPOJIS IO TUCLUHUIIIIMHE — 3a4eT.



Tabmuua 1

[Inanupyemsble pe3ynbTaThl OOyUYEHUs M0 JUCHUILIUHE (MOYIH0) «DU3NKO-XUMUYECKUE METO/Ibl aHaJIM3a B 00J1aCTH OMOXUMUH
pacTEeHUIT», COOTHECEHHBIE C IJIAHUPYEMBIMHU PE3YJbTaTaMU OCBOEHHUS 00Pa30BaTEIbHOM MPOrpaMMBbl aCITUPAHTYPhI

No Kon Coepratiite (opMUPYEMBIX B pesynpTare n3ydeHus AUCHHUIUIMHBI (MOYJIsl) 00YYaIONIHMECs] JOIDKHBI:
wo | OMECTe KOMIIETEHIIHH 3HATh yMEThb BJIQJIETh
HIMH

1 OIIK-1 |crmocoOHOCTHIO CAMOCTOSTENBHO (U3UKO-XUMHUYECKUE, paccuuThIBaTh U OLICHUBATh CUCTEMATU3UPOBATh METObI
OCYIIECTBIISATh HAYYHO- KOJUTOMTHO-XHMMUYECKHUE (U3NKO-XUMHYECKHE U pelIeHus 3a1a4, ONHUCHIBAThH
HCCIIEIOBATEIBCKYIO ESTEILHOCTD B | CBOWCTBA MOYB, YIOOPEHUH, |KOJUIOWIHO-XHMHYECKHIE pe3yabTaThl, HOPMYITUPOBATH
COOTBETCTBYIOIICH BOJIBI, IPYTUX XUMHYECKUX | ITapaMeTPhl M XapaKTEPUCTHKH, |BBIBOJBI, IPOTHO3UPOBATH
npodecCHOHATBLHON 00JIaCTH C BEIIIECTB, METOTUKU WCTIOJB3YS 3aKOHBI XUMUYECKOH | pa3BUTHE CUTYAIHH,
UCTIOJIb30BaHNEM COBPEMEHHBIX pac4eToB (U3UKO- TEpPMOAMHAMHUKH ¥ KHHETUKH, | M3MEHEHHE COCTOSIHUS
METO/IOB MCCIICIOBAHUS U XUMHYECKHX TTapaMeTPOB AJIEKTPOXMMHUH, UCTIONB30BATh | ITapaMeTPOB CHCTEMBI WIIN
nH(pOpMaIIMOHHO- COBPEMEHHOE POTrPaMMHOE 3IIEMEHTOB, PE3yJIbTATHI
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA obecrieueHne HKCIIEPUMEHTA, HCITIOIB3YS

crIenagIbHOE MPOTrPaMMHOE
obecneueHue

2 [1K -6 BJIaZICHUE HOBBIMH METOIAMH H HOBBIE METOJIMKH U MPUMEHSTh METO/IBI U OLICHMBATh 00JIAaCTH
METOAMKAMH (PU3UKO-XUMHUYECKOTO |TPUOOpHOE 0OecrieueHue It | METOAUKH B UCCIICTOBAHMSIX, MPUMEHEHHS HOBBIX METOIOB
aHaJM3a, IPUMEHEHUE CYIIECTBYIO- |aHaIu3a (PU3UKO- 00pabaThIBaTh JaHHbBIC Y METOJMK N3MEPEHHH,
IIMX METOJIOB U CPEACTB MOJAuN XUMHYECKHUX TIOKa3aTeleld B | M3MEPEeHHUH, preMaMH MPOOOIIOITOTOBKH
MH(pOpMAIIUHU TIPH BHITTOTHEHUH o0sacT OMOXUMUH CHCTEeMAaTU3NPOBATh U 00BEKTOB UCCIIEIOBAHUS MO
HAYYHBIX UCCIICIOBAaHHI B 00JIACTH nepeaaBaTb HHPOPMALIHIO HOBBIE METOJIBI U METOJINKA
OMOXUMUH

3 YK-1 CHOCOOHOCTB K KPUTHIECKOMY OCHOBHBIE TTOHSTHS ¥ 3aKOHBI | BOCTIPHHUMATh, 000011aTh 1 CTaBHTb 1T U
aHaJM3y M OLIEHKE COBPEMEHHBIX (Gu3HYeCcKOil U KOJUIOWAHOW | aHATM3UPOBATh HH(POPMAIHIO, | OPraHU30BBIBATH €&
HAYYHBIX JOCTIKEHHH, XUMHH, PU3HUKO-XUMUYECKHE | TOTYYCHHYIO M3 Pa3HBIX TOCTIDKEHHUE, YMETh
TeHEPUPOBAHUIO HOBBIX UJIEH IpH CBOMCTBa HEOPraHWYECKHX |HMCTOYHUKOB, IO (PH3HKO- MOSICHUTB CBOIO LIENb U
pEIIeHUH UCCIIE0BATEILCKUX U Y OPTaHNYECKUX COCTUHEHUH | XUMUYECKHM, BBIOMPATH IMTYTH JOCTH)KCHUS
NPaKTHYECKHX 33724, B TOM YHUCIIE B ANEKTPOXUMUYECKUM
MEXTUCIUTUTMHAPHBIX 00JIaCTsIX mporeccaM, MPOUCXOISIIUM B

arpocdepe




5. Bxognsle TpeOboOBaHMS 1J1 OCBOCHUS AUCLMIUIMHBI (MOIYJIs), IPEABAPUTEIbHBIE
yCIIOBUS

Kypc npeanonaraer Hanuuue y acnupaHTOB 3HAHUM M YMEHHU 1O OCHOBHBIM
3aKOHAM XHMUH, MPENoJlaBaeMbIM B Marucrparype, B T.4. M0 (uU3UUecKorl u
KOJUIOMJIHOW, OPTaHUYECKOW XUMHHU.

6. @opmat 00y4eHus

OOyuaromuecs M3 4YHClIa JMI C OTrPaHUMYEHHBIMU BO3MOXKHOCTSMHU 370POBbS
00ecreurBalOTCsl  3JEKTPOHHBIMU W (WJIM) TMe4YaTHbIMU 00Opa3oBaTelbHbIMU
pecypcamu B (popmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS.

7. CopepxaHue TUCHUIUIMHBI (MOAYJsS), BUIBI Y4eOHBIX 3aHATUA U (HOPMBI UX
MIPOBE/ICHHUS.

7.1. PacnipenesieHue TPyA0eMKOCTH JUCHUILIHHBI (MOIYJIfA) O BUIAAM PadoT
OOmiast Tpya0éMKOCTh AMCHMILIMHBI cocTaBiseT 3 3ad.ed. (108 uwacom), ux
pacnpejiesieHUe 10 BUIaM padoT MPEACTaBICHO B Ta0uIe 2.

Ta0muna 2
PacnpenesieHue Tpy10eMKOCTH TUCUHUILIMHBI 10 BHAaM padoT
TpynoemkocTh
Bup yyeoHoii padoTsl
3a4. efl. Jac.
OO0mast TPy10€eMKOCTb JUCLUUILIUHBI 110 3 108
y4eOHOMY IJIaHY
AyIUTOpHBIE 3AHATHS 0,23 8,25
Jlexumu (JI) 0,11 4
[Ipaktuueckue 3auarus (I13), B T.4. KOHTaKTHas 012 45
paboTa B Iepro/ aTTeCTAIlUN ’ ’
CamocrosTeabnas padora (CPA)! 2,77 99,75
B TOM YHCIIC:
CaMOIIOATrOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 2,52 90,75
[ToaroToBka K 3a4eTy 0,25 9
Bun koHTpOIs 3auer

! OcTaBuTh TONBLKO Te BU/IbI y4eOHOM paboThl, KOTOpble BKI0YeHb B CPA 1o aucuuninne



7.2. Coneprxkanue TUCHMILTHHBI (MOTYJIs1)

TemaTtnueckuil IiaH JUCIUIIIINHBI

Taomuna 3

KourakrHas paGora, gac. | CaMOCTOAT
HaumeHoBaHMe pa3aeioB U TeM Bcero, eIIbHAas
AUCHMILIMH Jac. pabora,
Jlexu | IlpakTtuu. | Cemunap 4ac.
ns 3aHATHEC
Pa3zpgen 1. XuMuHKO-aHAJIUTHYECKHH 56 2 2 46
KOHTPOJIb 00beKTOB arpocgepsbl
Tema 1. IIpo600oT6Op M MPOOOIIOATOTOBKA 8 1 6
Tema 2. ®U3UKO-XUMUUECKHE METOIBI 14 0.5 10
aHaJIM3a BOJbI
Tema 3. U3UKO-XUMUYECKUE METOIbI 10 0.5 10
aHajm3a BO3IyXa
Tema 4. Ananus 04YB U JOHHBIX 12 1 0.5 10
OTJIOKECHUH
Tema 5. AHanu3 IPOIYKIUH CETBCKOTO 12 0.5 10
X03SICTBA, MPOTYKTOB IMUTAHUS,
OMOJIOTHYCCKUX MAaTCPUAIIOB
Pazgen 2. CoBpemennbie Gpuznko- 51,75 2 2 53,75
XHMHUYECKHE METOIbI AHAJIH3A
Tema 1. MeTozp! pa3aeiaeHus u 14 0.5 0.5 12
KOHIICHTPUPOBAHUS
Tema 2. TecT - METOIBI XUMUYECKOTO 14 0.5 0.5 10
aHam3a
Tema 3. XMMHUKO-TOKCUKOJIOTHYECKUN 13,75 1 1 12
KOHTPOJIb
Tema 4. McuipITaTeNIbHBIE LIEHTPHI U 19.75
nabopaTopuu
KoHTakTHas paboTa B IEpHO] aTTeCTAllUN 0,25 0,25
HToro nmo nucunniuxe (MoayJiio) 108 4 4,25 99.75
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Conep:xanue IMCHUTIAHBI (MOIYJIs1)
JleKIIMOHHBIE 3aHATHSA

Pa3znen 1. XumMuko-aHATUTHYECKHA KOHTPOJIb 00bEKTOB arpocgepsbl
Tema 1. IIpo60ooT00p U MPOOONOATOTOBKA
XMMHUKO-aHATUTUYECKUNA KOHTPOJIb O0BEKTOB arpocdepbl. OCHOBHBIE OOBEKTHI
aHanmuza. Ponb (QU3MKO-XMMHYECKHMX METOJOB aHaliM3a B PEIICHUH MpodsieM
okpyxaromieir cpeasl. IIpobooT6op. IlpeacraBurenbHas mpoba, crocoObl ee
nosydeHus. TpaHCIOPTUPOBKA U XpaHEHHE MPoO, COCOOBl UX KOHCEPBUPOBAHUSI.
[IpobonoaroroBka. Pa3znoxenue npod. KoHueHTpupoBaHue u pasleieHue INpu

MPOOOTOITOTOBKE.
Tema 2. ®DU3UKO-XUMHYECKHE METOAbI AHAJIHU3Aa BO/bI
Knaccudpuxanuss Bon, IlpobooT6op u XpaHneHue mpodO BOIBI. OcHoBHbIE

aHanmuTH4eckue mpobOiembl.  OmpeneneHne  OOOOIIEHHBIX — (PU3UYECKUX |
XUMUYECKUX TIOKa3aTeseil, ONpelensionmx KadyecTBO Boabl. OnpeneneHue
HEOPraHMYECKUX KOMIIOHEHTOB BoJ. [IpupojiHble opraHuueckue BelecTBa BO/I.
OO6m1as olleHKa COACPKaHUSI OPraHUYECKUX BEILECTB: ONpe/eIeHNe OPraHuueCKOro
yriepoaa, a3ora, (ocdopa. OCHOBHBIE KJIACCHl 3arps3HAIONIMX OPraHUYECKHUX
BenlecTB. VICTOYHMKM MOCTYIUIEHHS] TOKCUKAHTOB, YCTOMYHMBOCTh TOKCHKAHTOB B
OKpY>Karoleni cpeae, TOKCUYHOCTb, METOJbl M3BJICUYECHHS, KOHLEHTPUPOBAHMS,
paszieseHus U ONpeeIICHHUS.

Tema 3. ®U3NKO-XUMHUYECKHE METOAbl AHAJIU3A BO3AyXa
Bo3ayx ropomoB. Bo3myx pabodeil 30HBI, MPOMBINUICHHBIE W TPAHCIOPTHBIC
BbIOpocOoB. CriocoObl W MeTonbl OTOOpa TpoO Bo3Ayxa. XUMHUYECKUH COCTaB
Bo3ayxa. OmnpenesieHue HEOPraHWYECKUX KOMIIOHEHTOB BO3/yXa MNPHUPOJHOTO U
TEXHOTE€HHOTO MpOUCXOXJeHus. OnpeneneHue OpPraHuvYecKUX COEAUHEHUI.
Asposzonmu: oOpa3oBanue B armocdepe, poJib B TEPEHOCE  HEIETYy4HX
3arpsI3HSIIONINX BEIIECTB, 0COOCHHOCTH MPOO00TOOpa M aHamu3a. ABTOMAaTH3AIUS
aHanu3a Bo3ayxa. OCHOBHBIE THUIBI Ta30aHATU3ATOPOB. J(MCTAHIIMOHHBIE METOJIbI
aHasusa.

Tema 4. AHAJIU3 MIOYB M JOHHBIX OTJIOKEHU I

Oco0eHHOCTH (PU3MKO-XUMHUYECKOTO aHanu3a NmouBbl. [Ipo6ooTOOp. XuUMHUYECKHit
coctaB moyB. ['ymycoBbie BemecTBa. OmnpeneneHue 0OOOUIEHHBIX IOKazaTelneH.
OrmpenenieHne HEOPraHUYECKMX KOMIIOHEHTOB. OJIEMEHTHBIH W MOJEKYJISPHBIN
anamm3.  [IpoGomoaroToBka. AHamM3  BOAHOM  BHITSDKKU.  OmpejeneHue
OpraHUYECKUX KOMIIOHEHTOB B mouBe. OnpeaeneHne TOKCUHYHbIX BEMIECTB. MeTo bl
U3BJICUCHUS U KOHLICHTPUPOBAHUS 3arpA3HAIONINX OPraHUYECKUX BEIIECTB.

Tema 5. AHAJIU3 NPOAYKUHMH CEJIbCKOI0 X03AMCTBA, MPOAYKTOB MUTAHUSA,
OMO0JIOTHYECKMX MATEPHAJIOB

OCHOBHbBIE AHAIUTHUYECKHUE MPOOJIEMbl NPU aHaIU3e OMOJOTHMYECKUX OOBEKTOB.
XWMHYECKHE BEIIECTBA MUIMKA. METOAbBl WX W3BJICUCHHUS, KOHIICHTPUPOBAHUS,
paznenenus. OnpeneraeHue KOMIIOHEHTOB, OMNPESSIONNX MUIIEBYI0 II€HHOCTb
npoaykTa. OueHka 0€30MacHOCTH MUILEBBIX MPOAYKTOB. OCHOBHBIE aHATUTUUYECKUE
npo0sembl. OcoOeHHOCTH 0TOOpa, XPaHEHHs M TPAHCIIOPTUPOBKU OMoMacc. AHAIU3
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OMOJIOrMYECKUX MAaTCcpuaJIOB Ha COJACPIKAHHUC JICKAPCTBCHHBIX IIPCIIapaToB,
TOKCHUYHBIX 1 OAYPMAHUBAONINX BCIICCTB. TGCT-MeTOI[I)I.

Paspnen 2. CoBpeMeHHBbIE (PM3HUKO-XUMHUYECKHE METOAbl AaHAIU3A
Tema 1. Metoab! pa3aejieHus  KOHUEHTPUPOBAHUA
MackupoBaHue, paslielieHue U KOHIeHTpupoBaHue. Krnaccudukaius MeToa0B
pa3iesNieHusT W KOHUEHTpupoBaHWsA. KoJIMUeCTBEHHBIE XapaKTEPUCTUKU ITHUX
MeTos10B. [lpuHuuNbBI codyeTaHusi MPOOOMOATOTOBKM M METOJIOB OIpEACIICHUS
BeulecTB. [IpoTouHbIE M aBTOMAaTU3UPOBAHHBIE METOABl AHAIW3A, BKJIIOYAIOLINE
KOHLICHTPUPOBAHUE. Meronsl KOHLIEHTPUPOBAaHUsI, IIPUMEHSIEMBIE B
KOMOMHUPOBAHHBIX U THUOPUAHBIX METOJAX OINPECICHUSI OPraHuYecKuX M
HEOPraHWYECKUX BelEeCTB. DKcTpakuusa. OcaxzaeHue u coocaxnaeHue. CopOuus.
CoBpeMeHHbIE CIOCOOBI MPOBEACHUSI KOHIIEHTPUPOBAHMS, MPUOOPHI U YCTPOICTBRA.
OcoOeHHOCTH  CcOYeTaHHs KOHIEHTPUPOBAHUS C  METOJAaMHU  OIpEJEICHUS
AJIEMEHTOB: CHEKTpOoPOTOMETpUEH, aTOMHON-a0cOopOLKel, aTOMHO-?MUCCUOHHBIM
METOJOM C HWHIAYKTUBHO CBSI3aHHOM IUIa3MO#, pEHTreHO(IIyOpECLEHTHBIM,
MHBEPCUOHHOM BOJIBTAMIIEPOMETPUEN U Jp., @ TAKXKE C Ta30BOM M KUIAKOCTHOU
xpomarorpadueil mpu OmnpeaeseHud OpraHuyeckux coeauHeHuit. [Tpubopbr s
aHanusa. Beibop Metona KoHUeHTpupoBanus. ONTUMU3ALMS YCIOBUN ONpPEAEIICHUS
BewecTB.  [Ilpumepsl  cCOpOLIMOHHO-CHEKTPOCKOMMYECKMX M COPOLIMOHHO-
XxpoMaTorpaduueckux METOIO0B ONpEeIeTICHUsI BEUIECTB, B TOM YHUCIE NMPOTOYHBIX U
ABTOMAaTHU3UPOBAHHBIX.
Tema 2. Tect - MeTOABI XMMHUYECKOT0 AHAJIN3A

OO6miasi XapakTepuUCTUKAa TECT-METOAOB M 00nacTb npumeHeHus. CoBpeMEHHBIE
HAIIpaBJICHUSI PA3BUTUS TECT-METOAOB. TeCT-CHUCTEMBI, TECT-CPEACTBA, TECT-
metoauku. Knaccuduxamnus tect-cucreM. OOmue NpeacTaBI€HUs O METOJOJOTUU
CKPHUHMHIA C TIOMOIIBIO TECT-CUCTEM. XUMHUYECKAE OCHOBBI TECT-METON0B. Peakuuu
n peareHTbl. OCHOBHBIE TpeOOBaHMs, NpeabsaBiIsieMble K peakuusM. CrocoObl
WCIIONB30BaHusA peareHTOB. OCHOBHBIE THIIBI HOCUTEIEH, HCHOJIB3YEMBIX IS
co3gaHusi TecT-cucreM. OOIIas XapakTEpUCTHKA CPEICTB I TECTUPOBAHUS.
Nunukaropusie Oymaru. WHaumkatopHbele mnopowku. WHIWKaTOpHBIE TpPyOKH.
Tabnetkn u nonodHsle popmbl. I'0TOBBIE pacTBOpPHI B KanenbHUIAX. IlaccuBHbIE
no3uMeTpbl. TecT-cpeacTBa Ha OCHOBE MEHONoNnypeTaHoB. O01as XxapakTepUCTHKA
(UBUKO-XMMUYECKUX  CBOMCTB  MeHOMoJuypeTaHoB. (OcoOeHHOCTH copOuuu
AJIEMEHTOB UM OpPraHMYECKUX COCAMHEHWH Ha meHononuyperaHax. OOnactu
IIPMMEHEHHUS IIEHONOJIMYPETAHOB B XUMHUUYECKOM aHaiuse. [Ipumepsl onpenenenus
HEOPraHWYECKUX W OPraHMYECKUX COCAUHEHUH C IIOMOLIBIO TECT-CPEACTB Ha
OCHOBE MEHONOJIuypeTaHoB. OmpenesieHne HEOPraHMYECKMX M OpraHUYeCKuX
COCIMHEHUI B Pa3INYHBIX 00BEKTaX arpocdepsl.

Tema 3. XMMHKO-TOKCUKOJIOTHYE€CKUA KOHTPOJIb
DKOJOT0-aHATUTUYECKAN KOHTPOJIb TOKCHUYHBIX OPraHUYECKUX COCIUHEHUM.
OOBEKTHI 3KOJOr0-aHAIUTUYECKOI0 KOHTpoJisi. HopMHupyemble 1 HEHOPMHUPYEMBIE
OpraHh4YecKue 3arpsA3HUTENd. VICTOYHMKM TOCTYIUIEHHS OJKOTOKCHKAaHTOB B
okpyxkaromyto cpeny. OCHOBHble TpeOOBaHHA K OKOJIOT0-aHAIUTUYECKOMY
koHTposto. [lpenensHo  gomyctumbie  KoHueHtpauuu  (IIJK). Kontpomas
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COJIEp>KaHUsl OPraHMYECKUX TOKCHKAHTOB: KaMJUIIpHAs Tra30Bas XxpoMartorpadus,
XpOMaTo-Macc-CleKTPOMETPHs], BBICOKOA((EKTUBHAS KUIKOCTHAS U TOHKOCJIOHHAs
xpoMmartorpadus, cBepxkputuyeckas QuouaHas xpomartorpadusa. CoueraHue
pa3IUMYHBIX ~ BHUJIOB  XpoMarorpaguu ¥ pa3BUTHE  BBICOKOCEIEKTUBHOMU
npoOONOJArOTOBKM  JJIE  ONpEAENIEHUs  HOPMHUPYEMBIX  3KOTOKCHKAHTOB.
Nnentudukanus coenunenuit. [IpuMeHeHne paznuyHbIX BUIOB XpomaTorpadumu.
Ananmu3 cmecu 0e3 pasnenenus. Peructpamus UK-, SIMP-cnektpoB u Mmacc-
cnektpoB cMecu. CoueraHue pas3IMYHBIX BHUAOB Xpomartorpadum U Mmacc-
CIIEKTPOMETPUHM C HMOHM3alMEN B IIMPOKOM [MAMA30HE [aBJICHUNA B HCTOYHUKE
HMOHOB. Y CTaHOBJICHUE BEPOSTHOW CTPYKTYpbl HA OCHOBAHMM Macc-cnekTposn, MK-
CIEKTPOB U JIaHHBIX PEAKIIMOHHOM XpoMaTorpaduu.
Tema 4. UcnibiTaTeIbHBIE HEHTPLI U JIA00paTOPHH

Herm w 3agaun  aHanuTU4eckol  jabopatopun. OOnacTe  J€ATEIBHOCTH
nabopaTopuu. Buael nccnenoBaHus BEIIECTB, MATEPUATIOB U UX XapaKTEPUCTHKHU.
Anamu3 mnponykuuu. [lonstue cepruduxamuu mpoayKIuu. AHaIU3 OOBEKTOB,
CBSA3aHHBIX C OOECIEUEHUEM >KU3HEIEATEIbHOCTH YeJOBeKa, M OOBEKTOB
OKpykaromen cpeapl. HopmupoBanue mnokaszareiieM CcocTaBa BELIECTB U
colepkaHusi BpeAHbIXx npumeceil. HopmupoBanue TpeOoOBaHUN K TOYHOCTH
U3MEpEHUN. YCTaHOBJIEHHE OOOCHOBAaHHBIX HOPM MOTPEUIHOCTH. METOIUKH
KOJIMYECTBEHHOTO XUMHYECKOTO aHaamu3a. Cdepnr pacrpocTpaHeHus
rOCyJJapCTBEHHOTO METPOJOTHMYECKOTO KOHTPOJs M Haja3opa. AKKpeauTaius
aHamuTH4YeckuX  Jaboparopuil.  Cucrema  aKkKpeAMTALHUHW  AHAIUTUYECKUX
nabopatopuii (1ieHTpoB). CucTeMa aKKpPEAUTAIMH HCIBITATEIbHBIX JabopaTopuid
I'OCT P. Tlopsanmok mnpoBeAeHUs akkpeauTauuud. MHCIEKIUMOHHBIA KOHTPOJb
JESITeIbHOCTH aKKpeAUTOBaHHBIX JlabopaTtopuil. IlokazaTenu kauecTBa METOAMK
ananuza. Popmbl npezactaBiaeHuss. CrnocoObl BblpaxkeHUs. OLEHKa MPUTOJHOCTH
METOJUK aHanusa. Kontpons KadecTBa pe3yJIbTaTOB aHanu3a.
BuyTtpunabopatopHslii onepaTUBHBINA KOHTPOJIb MPOLEAYphl aHanu3a. CTaHIapTHBIE
oOpaslbl B cucteMe obecreueHus KayecTBa paboTsl Jabopatopuu. [IpumeHumMocTsb
CTaHJapTHBIX 00Pa3loB B JIAOOPATOPHOU MPAKTUKE.

Taomuna 4
Copaep:xxanne NPaKTHYECKUX 3AHATHI M0 TUCHMUILJIMHE U KOHTPOJbHBIX
MepONPUATHI
No Hauvenosanue pasnesnon Neo u Ha3BaHue Bun Koanuect
Y TEM JTUCIUTLTAHBI . KOHTPOJBEHOTO
/T CEMHHAPCKUX 3aHITAN BO 4acoOB
(YKpYTHEHO) MEpOTPUATHUS
Paznen 1. «XUMHKO-aHATMTUYECKUN KOHTPOJIb OOBEKTOB arpocdepbi» 2
Tema 1. IIpo6ooT60p 1 Pasnoxxenue mpo0O. TecTupoBanue 0,5
pOOOIOATOTOBKA Konnenrpuposanue u
paszeneHue npu
IpoOOOITOTOBKE.
Tema 2. ®usuko- OCHOBHBIE KJIaCCBI TectupoBanue 0,5
XUMHUYECKHE METO/IbI 3arpsI3HAIOIINX
aHaJM3a BOJbI OpPraHUYECKUX BEIIECTB.
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Tema 3. dusuko- Onpenenenue TecTupoBanue 0,5
XUMHUYECKHE METOIbI OpraHUYeCKUX COCAMHEHHM.
aHaJIM3a BO3AyXa
Tema 4. Ananus no4s u Onpenenenue TectupoBanue 0,25
JOHHBIX OTJIOKEHUM OpraHUYEeCKUX
KOMITOHEHTOB B IOYBE.
OrnpeneneHne TOKCUYHBIX
BELIECTB.
Tema 5. Ananus AHanu3 OMOJOTNYECKUX TectupoBanue 0,25
MPOAYKIINH CEIbCKOTO MaTepuasoB Ha COJICpKaHUE
XO35I1CTBA, POAYKTOB JIEKApCTBEHHBIX
MUTaHMs], OMOJIOTUYECKUX | MPEnapaToB, TOKCUYHBIX U
MaTepHaJioB 0JIypPMaHHMBAIOLIUX BEILIECTB.
Paznen 2. CoBpeMeHHbIe PU3NKO-XUMHUYECKHE METObl aHAIH3a 2
Tema 1. Metoabl DKCTpakuus U copOoIus TectupoBanue 0,5
pazzieneHus u
KOHILICHTPUPOBAHMUSI
Tewma 2. Tect - MeToBI NuaukaTtopHble Oymaru, TectupoBanue 0,5
XMMHYECKOr0 aHajan3a MOPOIIKH, TPYOKH
Tema 3. Xumuko- DKOTOKCUKAHTBI U UX TectupoBanue 1
TOKCUKOJIOTUYECKUIA OIpEEIIEHNE
KOHTPOJIb
KonrakTHasi padora B 0,25
nepuo aTTecTaluu
| UToro no qucuumn/inne 4,25
7.3. O6pa3oBaTebHbIC TEXHOJIOTUH
Tabauma 5
AKTHBHbIE H HHTEPAKTHBHBbIE (D)OPMBI NPOBEACHUS 3aHATHH
No Tema u popma 3ansaTHSA HaumeHoBaHMe MCIIOJIb3YyeMbIX Koa-
AKTUBHBIX U HHTCPAKTUBHBIX BO
n/n o0pa3oBaTeIbHbIX TEXHOJIOTHI 4acoB
1. | IIpo6ootr6op u Hayuno- [Tpumenenune nmporpammel Simulink u | 1
npoOOmoAroToBKa | pecnenosarensck | Chembab s onenku
Uil CEMUHAp 3(h()EKTUBHOCTH PA3TUYHBIX THIIOB
COpOEHTOB, MPUMEHSAEMBIX B
xpomarorpaduu.
2. | ®usuxo- HayuHo- [Mpumenenue nmporpammbl Simulink 1
XUMHUYECKHE uccinenosarenbck | makera MathLab mist onucanus
MCTO/bI aHaTTH3a Wi CEMUHAP nporiecca CoOpoIMM HOHOB HA
BOZBL yoHuTax (mousax). Macrep-Kiacc
CIELUAIIMCTOB-arPOXUMHUKOB.
3 | Xumuko- Hayuno- [IpumeHeHne KOMITBIOTEPHOTO 2
TOKCHKOJIOTMYIECKH | gcciieOBATCIIECK | MOJACIMPOBAHUS I OLIEHKU BIUSHUS
H KOHTPOJIb Ui CEMUHAp TeMIIepaTyphl Ha (HU3HKO-
XUMHYECKHE CBONMCTBA BENIECTB
Bcero 4
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OOmiee KONMMYECTBO YAcCOB AyIAUTOPHBIX 3aHATHI, MPOBEAEHHBIX C
NPUMEHEHUEM AaKTUBHBIX M WHTEPAKTUBHBIX OOpPa30BATEIbHBIX TEXHOJOTUI
coctaiisieT 4 vaca (50% ot oOrieli ay JUTOPHOU TPYAOEMKOCTH JIUCIUTLIAHBI).

1.4. HepequL BOINIPOCOB JisI CAMOCTOSITCJIbHOI0 MH3YYCHMHA JTUCHUIIINHBI

(MoayJist).

Ta0muna 6
IlepeyeHb BONPOCOB 1JIs1 CAMOCTOSATEIBHOI0 M3Y4YEHUS TUCHUTIIMHBI
Ne Ne paznena u Ilepeuenn paccMaTpuBaeMbIX BOIIPOCOB /ISl Koua-Bo

n/n TeMbI CaMOCTOAITEJILHOT0 U3y4YeHUs 4acoB

Paznes 1. XuMHKO-aHAJIMTHYECKHI KOHTPOJIb 00bEeKTOB arpocdepbl 46

1. Tema 1. [IpeacraButensHas mpoba, crIoOCOObI €€ MOTydYeHUS.
[Ipo6ooTO6op u | TpaHcoOpTHpPOBKAa W XpaHEHHE TMPOO, CIOCOOBI HX
mpoOonoAroToB | KOHcepBupoBaHus. IIpobomoaroroBka. PasnoxeHue 6
Ka npo6. KoHuenTpupoBanue ©  pasleieHue  OpH

IpOOONOATrOTOBKE.

2 Tewma 2. OnpenencHue 0000ITIEHHBIX dbuznIecKnx u
®duzukKo- XUMHYECKUX TIOKa3aTeseil, OMpeNessiiolnX KadyecTBO
XUMUYECKUE BoAbl. OmpeneneHne HEOPraHMYECKUX KOMITIOHEHTOB
METO/IbI BoA. [Ipupoansie oprannyeckue BeniecTBa Boja. O0mas 10
aHaiM3a BOJBI | OLIGHKA  COJIEP)KaHMS ~ OPraHMYeCKUX  BEIECTB:

OTIpeNIeICHe  OPraHUYEeCKOTO  yriepoja,  a3oTa,
docdopa.

3. Tema 3 Cnoco6sl u  MeToasl oTOOpa TpoOd  Bo3ayxa.
duszuko- XUMHUYECKUI COCTaB BO3/1yXa. Onpenenenue
XUMUYCCKUE HEOPTraHUYECKUX KOMIIOHCHTOB BO3yXa MPUPOIHOTO H
METO/IbI TEXHOTE€HHOTO MPOUCXOKICHUS. Omnpenenenue 10
aHanu3a OpraHUYeCcKUX COeTUHEHHI. A3po3oiu: oOpa3oBaHUE B
BO3/TyXa atMocdepe, poiab B IEpeHOCce HEJIEeTY4YHX

3arpsi3HAIONIMX BEIIECTB, OCOOCHHOCTH MPOO00TOOpa U
aHaiM3a.

4, Tema 4. Ananuz | XumMudeckuii coctaB noyB. ['ymycoBble BelllecTBa.

MoYB U JOHHBIX | OnpeneneHrne 0000IIEHHBIX MOKa3aTeeH.

OTJIOKEHUI OnpeneneHne HEOPraHMYECKUX KOMIIOHEHTOB. 10
DNEeMEHTHBIN U MOJICKYJISIPHBINA aHAJIH3.
[TpoGonoaroroBka. AHaIN3 BOAHON BBITSIKKH.
OrnpeneneHue OpraHMyecKUX KOMIOHEHTOB B MOYBE.

S. Tema 5. Ananu3 | Metoasl  UX  U3BIICYEHUS,  KOHIIGHTPUPOBAHUSA,
MPOTYKITUN pas3eneHusl. Onpenenenue KOMITOHEHTOB,
CEIIbCKOTO OTIPEISIISIFOIINX MUIIEBYIO IIEHHOCTh MPoayKTa. OIeHKa
XO035IUCTBA, 0€30MacCHOCTH  MUIIEBBIX  MNPOAYKTOB. OCHOBHBIE 10
IPOIYKTOB aHanmuTHdeckue mnpobiembl. OcobeHHOCTH OTOOPA,
UTAHUS, XPaHECHUS U TPAHCIIOPTHPOBKH OMOMACC.

OMOJIOTHYECKUX

MaTepHaJIOB
Paznen 2. CoBpeMeHHbIe GPU3NKO-XUMHYECKHE METOIbI AaHAJIN3a 53,75
6. \ Tema 1 \ MeTtoapl  KOHIIEHTPUPOBAHUS, TNPUMEHSEMBbIE B 12
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n/n

Ne paznenia u
TeMBbI

IlepeveHb paccMaTpUBaeMBbIX BONPOCOB IS
CaMOCTOSITEJILHOTO M3YYeHHUsI

Koa-Bo
4acoB

MeTtoapl
pa3aeneHus u
KOHIIEHTPUPOBaH|
ust

KOMOMHUPOBAaHHBIX u THOPHUIHBIX METOoJ1ax
ONpENENEeHUs  OpPraHMYEeCKMX M  HEOPraHM4eCKUX
BEIIECTB. OKCTpakiusa. OcaxIeHue M COOCaXKICHUE.
Copbuus.  CoBpeMeHHBIE  CIIOCOOBI  MPOBEACHUS
KOHIICHTPUPOBAHMs,  TPUOOPHl U YCTPOICTBA.
OcOOEHHOCTH  COYETaHHUS  KOHUEHTPUPOBAHUSA  C
MeTOoJaMu onpeeNeHUs AJIEMEHTOB:
cnekTpooToMeTpue, aTOMHOKH-abcopOIMeii, aTOMHO-
DMUCCUOHHBIM METOJOM C HWHIYKTUBHO CBSI3aHHOMU
MJ1a3MOM, PEHTTeHO(MITYyOPECIEHTHBIM, HHBEPCHOHHOMN
BOJIbTAMIIEPOMETPUEN M JAp., a TaKKE€ C Tra30BOM U
KHUJIKOCTHOW Xpomarorpadueid Tpu  ONpeaeieHUU
opraHuyeckux coeauHeHuid. IIpubopel s aHanmza.
Bp160op MeTo1a KOHLIEHTPUPOBAHUSI.

Tema 2

Tect - MeTonbl
XUMHYECKOT'O
a”HaJm3a

TecT-cucremsl, TECT-CPEJICTBA, TECT-METOJUKHU.
Knaccudukanus recr-cucrtem. O01ne npeacTaBieHus o
METOJIOJIOTMM CKPUHMHIA C TOMOIIBK) TECT-CUCTEM.
XHUMHUYECKHE OCHOBBI TECT-METOJOB. Peaknuum wu
peareHTbl. OCHOBHbBIE TpeOOBaHUS, MPEIBIBISEMBIE K
peakuusiM.  CrocoObl  KCIIOJIB30BaHUSI  PEAreHTOB.
OCHOBHbBIE THUIIBI HOCHUTENIEH, MCIONb3YEMbIX JUIs
co3maHusi  TecT-cucteM. OOmas  XapakTepuUCTHKa
CpencTB s TecTupoBaHusa. MHnmkaropHeie Oymaru.
WNupukaropuele nopoukd. MHaumkartopHele TpyOKu.
Tabnetku u nono6ueie Gopmbl. ['0OTOBBIE pacTBOPHI B
kanenpHuLax. IlaccuBHble nozumerpsl. Tect-cpencTBa
Ha OCHOBE MeHonoanypeTaHoB. OO1as xapakTepucTuka
(U3UKO-XUMUYECKUX  CBOWCTB  IEHOIOJNYPETaHOB.
Oco0eHHOCTH CcOpOLMM 3JIEMEHTOB U OPraHUYEeCKHX
COEIMHEHUH Ha NMEHOMNOJINYpEeTaHax.

10

Tema 3.
XUMHKO-

TOKCHKOJIOTHYE
CKUIM KOHTPOJIb

[Ipenensno nmomyctumblie KoHueHTparuu (I1JIK).
KoHTponps conepkaHMsi OpPraHMYECKMX TOKCHKAHTOB:
KalwuIsipHas ra3oBas xpomarorpadus, XxpomaTo-mMacc-
CIIEKTPOMETPHS, BBICOKOI(P(HEKTUBHAS KUIKOCTHAS U
TOHKOCJIOMHasi ~ Xpomartorpadusi, CBEpXKpPUTHUYECKAs
¢monnnas xpomarorpadusi. CoueraHue pazIUUHBIX
BUJIOB Xpomarorpadpuu u pa3BUTHE
BBICOKOCEJIEKTUBHOMN MpoOONOArOTOBKU JUTSE
OTIpeIeIICHUS HOPMHUPYEMBIX HKOTOKCUKAHTOB.
N nentudukamms COEeIMHEHU. [Ipumenenne
pa3IUYHBIX BUIOB Xpomarorpaduu. AHanus cmecu 0e3
paznenenus. Perucrpamus MK-, AMP-criekTpoB 1 macc-
CIEKTPOB CMECH.

12

Tema 4.
HcnpiTaTenbHbI

€ LICHTPBI U

HopmupoBanue mnokasaTesed CocTaBa BEIIECTB H
colep)KaHMs BpeAHbIX npumeced. Hopmuposanue
TpeOOBaHMK K TOYHOCTH HW3MEPEHMH. Y CTaHOBJICHHE

19,75
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n/n

Ne paznena u Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB AJIs Koua-Bo
TeMBbI CAMOCTOSITEJIbHOTO U3yYeHUs 4aco0B

nabopaTopuu 00OCHOBaHHBIX ~ HOPM  MOTPEIIHOCTH.  MeToIuKU
KOJIMYECTBEHHOrO0  xumuyeckoro anamusza. Cdepsl
pacnpocTpaHeHus rocyJ1apCTBEHHOI0
METPOJIOTUYECKOTO KOHTPOJIS U Ha/30pa.
AKKpenuTanus aHaIUTHIEeCKuX Jiabopatopuid. Cuctema
aKKpeIuTaluu aAHATUTUYECKUX nabopaTtopuit
(uenTpoB). Cucrema akKpeAMTallUUd HCIBITATEIbHBIX
nabopatopuit ['OCT P. Tlopsgok npoBeaeHus
AKKpEAUTALMH. NHcnexnmmoHHbIN KOHTPOJIb
JeSITEJIbHOCTU aKKPEIUTOBAHHBIX J1a00paTOPHil.

BCEI'O 99,75

8. ®opmMa mNpPoOMeKYTOYHOWH aTTecTaluM U (POHI OLEHOYHBIX CPEJICTB,
BKJIIOYAKOLIMH:

- IlepedyeHb KOMIIETEHUMHA BBITYCKHUKOB OOpa30BATENbHOM MpPOTpaMMBbI, B
(OpMUPOBAHUN KOTOPBIX YYaCTBYET JUCLMILIMHA (MOAYJIb).

- TumnoBble KOHTPOJbHBIE 3aJ@aHUs WIM HMHbIE MaTepuaibl, HEOOXOJUMBIE IS
OLIEHKH pE3yJIbTaTOB 00yUYEHUS

N =

o

9.

IIpumepHbIii NepevyeHb BOMPOCOB K 3a4eTy M0 AUCHHUILIMHE (MOYJII0)
«DU3NKO-XUMUIECKHE METO/IbI aHAJIM3a B 00JIACTH OMOXUMHH PaCTCHUIN»:

YTo u3yuaeT XUMUKO-aHATMTUIECKUI KOHTPOJIb 0OBEKTOB arpocdepsl.
KaxoBbl 0cCHOBHBIE 00BEKTHI aHaTTU3a B arpocdepe.

KakoBa posb (PU3NKO-XUMHUYECKUX METOJOB aHAJIM3a B PEIICHUU MpoOemM
OKPY’KarOIIEN CPEBI.

Kak mnpoBoasatr mnpobootbop. IlpeacraButenbHas mnpoba, cHocoObl ee
noiaydeHus. TpaHcmopTHpoBKa H  XpaHeHHE mpo0, CcrmocoObl  UX
KOHCEPBUPOBAHMUS.

Kak mpoBonar npobonoarorosky. Paznoxenue npo6. KoHnuentpupoBanue u
pazzeneHue npu npoOONnoArOTOBKE.

Kak otOupatot u XxpaHsaT mpoObI BOIHI.

Onpenenenne 0000MEHHBIX (U3HUECKUX W XUMHUYECKHUX IOKa3aTesei,
ONpEeAENAoNMX  KayecTBO  Boabl.  OmpeneneHue  HEOPraHMYECKHX
KOMIIOHEHTOB BO/I.

[Ipuponubie opranumueckue BemiecTBa BoA. OOmias OLEHKAa COJEp)KaHUs
OpPraHUYECKUX BEIIECTB: OMpPENEICHUEe OPraHu4YecKoro yriepoja, as3ora,
dbocdopa.

OCHOBHBIE KJTacChI 3arPs3HSIONINX OPTAaHUYECKUX BEIIECTB.

10.KakoBbI HCTOUYHUKHU IMOCTYIINICHUSI TOKCUKAHTOB, YCTOI\/'I‘-II/IBOCTB TOKCHUKAaHTOB

B OKpY>KaroIen cpene, TOKCUYHOCTb, METO/IbI W3BJICYCHHS,
KOHLEHTPUPOBAHUSI, PA3JAEICHUS U OIIPEICIICHUS.
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11.Kak aHQIM3UPYIOT BO3AYX TOPOAOB, BO3IYyX paboueii 30HbI, TPOMBIIIICHHBIE
¥ TPAHCTIOPTHBIC BHIOPOCHI.

12.KaxoBsI cr1ocoObl U METOJIbI 0TOOpa MPod BO3TyXa.

13.XuMuuecknii coctaB Bo3myxa. OmnpeaesieHne HeOPraHnIeCKUX KOMITOHEHTOB
BO3MlyXa NPHPOAHOTO W TEXHOTCHHOIO NpoucxoxaeHus. OmnpenencHue
OpraHUYEeCKUX COCTUHEHUN.

14.Aspozonu: obOpa3zoBaHue B artmocdepe, pojib B IEPEHOCE HEJIETYYHX
3arpsI3HSIONIMX BEIeCTB, 0COOCHHOCTH POO00TOOpa U aHAIH3A.

15.ABToMaTu3anus aHanu3za Bo3ayxa. OCHOBHBIE THUIBI Ta30aHAINU3ATOPOB.
JIMCTaHITMOHHBIC METO/Ibl aHATH3A.

16.KakoBbl 0cOOCHHOCTH (hPU3UKO-XUMHUUECKOTO aHajn3a noussl. [Ipo6ooTdop.

17. Xumuueckuii coctaB mouB. ['yMycoBble BemiecTBa. OmpenesieHue
00001IEeHHbIX TOKa3arenel. OnpeneneHrie HEOPraHUuYeCKUX KOMIIOHEHTOB.
DJIEMEHTHBIN U MOJIEKYJISIPHBIA aHAJINS.

18.ITpoGomnoaroToBKa MOYB. AHAIM3 BOJHOW BHITSHKKHA. METOABl U3BJICUCHUS U
KOHIICHTPUPOBAHMS 3arPS3HSAIONINX OPTaHUICCKUX BEIICCTR.

19.0npenenenne opraHU4eCKUX KOMIIOHEHTOB B IMOYBE.

20.0OnpeneseHre TOKCUYHBIX BEIIECTB.

21.OcHOBHBIE aHAJTUTUYECKUE TIPoOJeMbl TIPpU aHalK3e OHOJIOTUYECKUX
O0BEKTOB. XHMHMUYECKHE BEIIECTBA MUIIM. MeToabl HUX U3BJICUYCHHUS,
KOHLIEHTPUPOBAHMUS, pa3/IeTICHUS.

22.0mnpeseneHre KOMIOHEHTOB, OTPEIEISIONUX MUIIEBYIO IIEHHOCTD MPOIYKTA.

23.0mneHka 6€301aCHOCTH MUIIEBBIX MTPOTYKTOB.

24.0cobeHHocTH 0TOOpA, XpaHEHUS U TPAHCTIOPTUPOBKHU OHOMacc.

25.MackupoBaHue, pasjelieHne | KOHIeHTpupoBanue. Kiaccubukarms
METOJIOB pasnencHus U KOHIICHTPHUPOBAHUSI. KonndectBeHHbIC
XapaKTEPUCTHKU ITUX METOOB.

26.[TpuHIIUIIBI cOYeTaHusI TPOOOTIOITOTOBKU M METOJIOB OTIPE/ICIICHIS BEIICCTR.

27.1lpoToyHbie U aBTOMATU3UPOBAHHBIE METOJBl AaHAJIW3a, BKJIIOYAIOIINE
KOHIICHTPUPOBAHHE.

28.Meroabl KOHLICHTPUPOBAHUS, IpPUMEHSEMble B KOMOMHUPOBAHHBIX U
rHOpUIHBIX METOJAaX OMNpENEICHUs] OPraHUYeCKHMX ¢ HEOPTraHWYECKUX
BEIIECTB.

29.9kcTpaknus. OcaxaeHue u coocaxaeHue. Coporusi.

30.CoBpeMeHHBIE CIOCOOBI IMPOBEICHHS KOHIICHTPUPOBAHUSA, NPHOOPHI U

YCTPOMCTBA.
31.0cobeHHOCTH COYeTaHWsl KOHIICHTPUPOBAHUS C METOJAMH ONPEICIICHHS
AJIEMEHTOB:  CHEKTpodOTOMETpUEH,  aToMHOM-abcopOmmei,  aToMHO-

SMHUCCUOHHBIM  METOJAOM  C  HMHAYKTHUBHO  CBS3aHHOM  IJIa3MOM,
PEHTIeHO(IIyOpECHEHTHBIM, HHBEPCHOHHOM BOJIBTaMIIEPOMETPUEH U JIp., a
TAaKKE C Ta30BOM M JKMJIKOCTHOW Xpomarorpaduell Mpu OmpeaeieHuu
OPraHUYECKUX COCIUHECHUN.

32.Be1i6op MeTona KOHIEHTpUpoBaHus. ONTUMH3ALMS YCIOBUN ONpPEACIICHUS
BEILIECTB.
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33.IIpumepsr COpOLIMOHHO-CTIEKTPOCKOMUYECKUX u COpOLIMOHHO-
XxpoMmatorpa)UyecKux METOJOB OINpEACNCHUsI BEIIeCTB, B TOM YHCIIE
MPOTOYHBIX M ABTOMATH3UPOBAHHBIX.

34.00611as xapakTepucTUKa TECT-METOA0B U 00JIaCTh MPUMEHEHUS.

35.TecT-cucTeMbl, TECT-CPEACTBA, TECT-METOIUKH.

36.XuMHUecKue OCHOBBI TecT-MeToA0B. Peakiuum u pearentsl. OCHOBHbBIE
TpeboBaHMs, mpeabsBiIsieMble K peakiusiM. CrnocoObl HMCHOIb30BaHUS
pEareHToB.

37.0OCHOBHbIE THUIBI HOCHUTENICH, HCIOJb3YEMbIX [JISi CO3JaHUS TECT-CHUCTEM.
OOmasi xapakTepUCTHKa CPEACTB [JIsi TeCcTHUpoBaHus. WHIUKATOpHBIC
oymaru. Muaukaropueie mnopomku. Muaukatopueie TpyOku. Tabnetku u
nmog00HbIe (DOPMBEL.

38.Tect-cpenctBa Ha OCHOBE TeHOMoIWypeTaHoB. OOmas XapakTepHUCTUKA
(bU3UKO-XUMUYECKUX CBOWMCTB MEHOMOJIMypeTaHoB. OcoOeHHOCTH cOpOLuu
AJIEMEHTOB W OPraHMYECKHX COEAMHEHUWN Ha meHomnoiuyperanax. O6mactu
NPUMEHEHUS TIEHOTIOINYPETaHOB B XUMUYECKOM aHaJIH3e.

39.[Ipumepsl ompeneneHUs] HEOPTAHWUYECKUX M OPTaHUYECKUX COSAMHEHHH C
MOMOIIBIO TECT-CPEJICTB HA OCHOBE MEHOMOJINYPETAHOB.

40.OmnpeneneHne HEOPTaHMUECKUX UM OPraHUYECKUX COCAMHEHUI B pa3IMYHBIX
o0bekTax arpocdephl.

41.9K070r0-aHATMTUYECKUNA KOHTPOJIb TOKCUYHBIX OPTaHUYECKUX COCTMHEHU.

42 VICTOYHUKHM TIOCTYIUIEHUS SKOTOKCHUKAHTOB B  OKPY’KAIOLIYIO  Cpe.y.
OcHoBHbIE TPEOOBaHHUS K IKOJIOr0-aHAIUTUYECKOMY KOHTPOJTIO.

43.ITpenenpHo nomyctumMble korneHTparuu (ITK).

44 KoHTpOIb CcoNepKaHUsl OPTraHWYECKUX TOKCHUKAHTOB: KAaMWIISpHas ra3oBas
xpoMarorpadus,  XpomMaTo-Macc-CIEKTPOMETPHs,  BBICOKO3(PeKTUBHAS
KHUJAKOCTHAST M TOHKOCJIOWHAs  XpomaTorpadus, CBEpXKPUTHUECKAS
bmronanas xpomaTtorpadus.

45.CoueraHue  pa3iMYHBIX  BHJIOB xpomarorpaguu U pa3BUTHE
BBICOKOCEJIEKTHBHOW TPOOOMOATOTOBKUA JJIsi  OMpPENEICHUS] HOPMHUPYEMBIX
HKOTOKCUKAHTOB. U neHTudukanus coeMHeHM.

46.ITpumeHeHre pa3IMYHBIX BHJAOB XpomaTorpaduu. AHamu3 cmecu 0e3
pazzeneHusl.

47.Peructpanus UK-, AMP-ciekTpoB U macc-CrieKTpOB CMECH. Y CTaHOBJICHUE
BEPOATHOM CTPYKTYpbl Ha OCHOBaHMM Macc-cnekTpoB, WK-crexktpoB u
JTAHHBIX PEAKIIMOHHON XpoMaTorpadum.

48.11enm, 3amaun, 06J1aCTh ICITEIHHOCTH aHATUTHYSCKOM J1aO0PaTOPHH.

49.Busbl uccienoBaHus BEIIECTB, MATEPHAIOB M MX XapPAaKTEPUCTUKH. AHAIU3
POy KITHH.

50.[TonsiTre cepTudUKAIUN TPOTYKIIUH.

51.Ananu3 0OBEKTOB, CBS3aHHBIX C OOCCICUEHHEM JKU3HEACITCIILHOCTH
YeloBeKa, W 00BEKTOB OKPYKAIOIICH CPEIbI.
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52.HopMupoBanue Mokasareiel cocTaBa BEIIECTB U COJEP)KaHUS BPEIHBIX
npumeceii. HopmupoBanue TpeboBaHMH K  TOYHOCTH  M3MEPEHHIA.
YcTaHoBiIeHHE 000CHOBAaHHBIX HOPM MOTPEITHOCTH.

53.MeToauKH KOJIMYECTBEHHOT'0 XUMUYECKOr'0 aHaIn3a.

S54.AxkkpeauTanus aHalIUTHUYECKUX Jaboparopuil. Cucrema akKpeauTaluu
aHAJTUTUYECKUX JTabopaTopuid (IIEHTPOB).

55.I1opsanok npoBeAEHNS aKKPEIUTALIH.

56.lHCIEKIMOHHBIN KOHTPOJIb AESITEIbHOCTH aKKPEIUTOBAHHBIX J1a00PATOPUH.

57.Ilokazarenu kadecTBa MeTOAMK aHanuza. @opmsl npeacraBiaeHus. CrocoObl
BbIpakeHUs1. OLIeHKa MPUTOAHOCTH METOAMK aHaIn3a.

58.Kontponp  kadecTBa  pe3yibTaToOB  aHainW3a. BHyTpriabopaTOpHBIN
ONepaTUBHBIA KOHTPOJb MpoueAaypbl aHanu3a. CrangapTHble oOpaslbl B
cucteme oOecredeHus: KayectBa paboTel jadbopatopuu. IIpumeHMMOCTB
CTaHJAPTHBIX 00pa3LOB B JIAOOPATOPHOU MPAKTHKE.

- Meroauyeckre Marepualibl, ONPEACNSIONIMEe MPOLEAYypy  OICHUBAHUS
pe3yJIbTaTOB O0yUYCHUSI.

@opMBbI MPOMEKYTOUHOI ATTECTANMHU MO TUCHUNIHHE (MOIYJII0): 3a4eT.
9. PecypcHoe obecrieueHue:

9.1 IlepeyeHb OCHOBHOI1 JTUTEPATYPHI

1. benonyxoB C.JI., mutpeBckas W.M., EnuceeBa O.B., KeBuepo A.B.
HNHcTpyMeHTalIbHBIE METOBI HcclieoBaHui 00bekTOB arpocdepst. 2019. M.
ITpocnekr. 160 c.

2. AmnexcanapoBa D.A.l'alinykoBa H.I'. AHanuTtHueckas XuMus B 2 KHHUTrax.
Knura 2. ®u3nko-xuMH4eCKHE METOIbI aHanu3a. 2-¢ u3a. Mcop. u gom. M.:
N3n-so FOpaiit. 2014. 335 c.

3. Cpiues C.H., TaBpununa B.A. BbicokoaddekTuBHas KUIKOCTHas
xpoMmarorpadus:  aHaJdUTHUKa, (¢QU3MYECKass  XUMUS, PpacllO3HABaHUE
MHOTOKOMITIOHEHTHBIX cucteM. C-Ilerep6.: U3n-Bo Jlaus, 2013. 256 c.

4. CnektpanbHble MeTOAbl aHanu3a. lIpaktuyeckoe pykoBoacTBo. [lox pen.
B.®. Cenemenera u B.H. Cemenona, C-Iletep0.: U3a-Bo Jlans . 2014. 416 c.

5. Jleobyxor B.U., Oxkapa A.W., IlaBmrouenkora JL.II. ®usuko-xumMmuueckue
MeTtosl uccnenoanus. C-Tlerep6.: Uza-Bo Jlans. 2012. 480 c.

6. I'anees A.A., Illonynos C.E., IlynemmeB A.A. u 1p. ATOMHO-

aacopOunonneiid ananus, C.-Ilerep6., M3n-Bo Jlans, 2011, 304 c.
KontoxoB B.B. Xpomarorpadus. C.-Ilerep6., U3a-o Jlans, 2012. 224 c.
8. Hamackun b.b., Ilerpuit O.A., Hupnuna I'.A. Dnexrpoxumus. C.-Iletep0.,

H3n-Bo Jlann, 2015. 672 c.

~
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CwmarynoBa A.H., ITamkosa I'.B., bensix JL.LU. Marematuueckoe IIaHUpOBAHUE
AKCIEPUMEHTAa B METOJAMYECKUX MCCIICIOBAHUSX AHAIIUTUUECKON XUMHH: YueOHOe
noco6ue. C.-Ilerep6., MU3znarenscto "Jlanp". 2018. 120 c.

9.2 IlepeyeHb TONOJHUTEILHOMN JTUTEPATYPHI

1. benonyxor C.JI., IIuee T.B., Ctapeix C.3. u ap. JJabopaTopHbIH TPaKTUKYM
mo ¢dusnuecko u koutouaHou xumuu. M.: M3g-Bo MCXA umenu K.A.
Tumupsizera, 2012, 300 c.

2. I'mazko B.M., benonyxos C.JI., CropueBoii B.D. Hanorexnonornu u
Marepualbl B cenbckoM Xxo3siiictBe. M.: M3a-so ®I'BOY BO PTAY-MCXA
nmenu K.A. Tumupsizesa, 2015.- 257 c.

3. benonyxos C.JI., [Imutpesckas N.U., Antomun B.A. u ap. Metons! ananuza
cepbl MPU KOHTPOJIE KadecTBa MPOAYKLIHMH pacTeHueBojcTBa. M.: U3n-Bo
PTAY-MCXA umenu K.A. Tumupsizena, 2015.- 189 c.

9.3 Ilepeuenb pecypcoB HHGPOPMANUOHHO-TEIEKOMMYHUKAIIMOHHOH CeTH
«AHTepHeT»

« Scifinder - mouck METOIUK CHHTE3a, JINTEPATYPHBINA M MATEHTHBIA MMOUCK 110
XUMUH,

o SPRESIweb - naurepaTypHblii W TMAaTEHTHBIH IMOMCK, IOMCK II0 YacTH
MOJIEKYJIBI | T.II.

« eMolecules - mouck coemuHeHui B KOMOMHATOPHBIX 0a3ax JaHHBIX,

« ChemExper - mouck coequHEHH B pa3InYHbIX 0a3ax JaHHBIX,

« SyntheticPages - MnTepakTrBHas 0a3a JaHHBIX XUMUYCCKUX METOJIUK,

o ISl's Reaction Citation Index (RCI) — 6a3a ngaHHBIX 1O XHMHYECKAM
peaKIusm,

o Elibrary.ru - noctyn x anHoramusm crared B 30 ThIC. JKypHajiax,
IMOJTHOTEKCTOBBIM MOKCK,

« Six NMR spectral and physical property databases from Advanced Chemistry
Development (ACD) - panHble 10 (DU3HKO-XMMHUYECKHM CBOWCTBaAM
COEIMHEHUH,

« Cambridge Crystallographic Data Centre — nmorckoBasi cucTemMa 1o CBOHCTBaM
BeriecTB B 6aze Cambridge Structural Database,

« ChemSource — UuTepHeT — pecypc 1o paszeiaM XUMHH,

« NIST Chemistry WebBook — manHble 110 TEPMOXHMHUYECKHM CBOMCTBAM,
SHTAJBIIUK 00pa3oBaHus, SHTponuHu 6ojiee 15 000 XUMUIECKUX COSTUHCHHM

o« The WWW chemical structures database - comepxut OGonee uwem 2250
CTPYKTYp, CCBUIKM Ha OpuruHaibHble CTpaHuubl Cetu. CTpyKTYpHBIM H
CYOCTPYKTYPHBIH MOUCK, MTOUCK O POopMyJie, 10 Ha3BaHUIO U JIP.

« bA3A JAHHBIX "XHUMHA" BcepoccHilckoro HHCTUTYyTa HAyYHOW U
texuuueckoil unpopmauuu (BUHUTH) - JloctynHsl cieayromue 0a3bl
JTaHHBIX, COJIEpKalue WHPOPMAHUIO B 00JacTH XUMHH: XuMmus, DU3UKO-
XuMHu4eckass Ouojyorus, Koppo3us u 3ammra OT KOppo3uu, MeTtamtyprus,
Oxpana okpyxaromiei cpessi, O030pHhl.
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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://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/

« MDL Information Systems — wuH(}OpPMaMOHHO-TIOMCKOBasE CHUCTeMa IS
YYEHBIX B 00JIaCTH €CTECTBEHHBIX HAYK U XHMHH,

« MDL Drug Data Report (MDDR) - 0a3a nmaHHBIX, cojepikaiias Ooiee
100,000 coequuenwnii (MDL Information System Inc.)

« AntiBase 2.0 — 6a3a gannbix o 6osiee uem 20 000 mpupoHBIX BEIISCTB.

9.4 TIlepeyeHb HMH(MPOPMAUMOHHBLIX TEXHOJIOTHI, MCHOJb3yeMbIX MpH
OCYIIECTBJIEHHH 00pa30BaTeJILHOT0 Mpolecca, BKJIWYasi MNPOrpamMMHOE
obecrieyeHue, MHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI:

1. Tlporpamma ChemLab. — gns npoBeneHuss BHUPTYyalIbHBIX XHUMHUYCSCKHX
9KCTIIEPUMECHTOB.

2. Ilporpamma MathLab — ais MomenupoBaHus BIUSHUSA YCIOBHH XUMHUYECKHX
peaKIuii, KaTaJu3aTOPOB W MHTHOUTOPOB Ha BBIXOJ MPOAYKTOB MPH MPOBEICHHUU
9KCIIEPUMECHTOB.

3. IIporpamma Statistica — i aHanW3a 3KCHCPUMEHTAIBHBIX JAHHBIX,
BU3YJIN3AIIMH MTOJyYEHHBIX PE3yIbTaTOB, CTATHCTHYECKast 00pabOTKa pe3yabTaToB.

9.5 Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl.

Jnst  peanuzanuu  NpPOrpaMMbl  MOJATOTOBKH MO  JUCHUIUIMHE (MOMYJIIO)
«DU3NKO-XMMHUYECKUE METO/Ibl aHau3a B 00J1aCTH OMOXMMUM PACTEHUI» MEPEUCHb
MaTepUaAIbHO-TEXHUYECKOTO 00ECIIeUeHHs BKIIFOYACT:

1. ChneunaJM3upoBaHHbIE AayJUTOPUU IS TPOBEIACHUS JIEKUHH C
MYJIBTUMEIUHHBIM 000PYy/I0BaHUEM U BBIX0JIOM B IHTEpHET.

2. Choenuannm3upoBaHHBIE XHMHYECKHE JabopaTopuu sl TMPOBEACHUS
(OUBUKO-XUMHUYECKHUX UCCIICTOBAHUM

3. Chenuanu3vpoBaHHBIE AayJUTOPHUH C KOMITBIOTEPAMH, CIICIIHAIBHOE
mporpaMmMHOe  oOecriedeHue Uil  TIOCTAaHOBKM  DKCIIEPUMEHTOB, obOcuera
MOJTYYEHHBIX PE3YJIbTATOB.

Kadenpa pacmnonaraeT 3akperuieHHBIMU 3a HeW y4eOHBIMU ayJdUuTOPUSIMHU,
CHEHUAIU3UPOBAHHBIMU ~ XUMUYECKUMHU  JIa0OpaTOpUsIMU,  (PUBHKO-XUMUYECKUM
o0opyIoBaHUEM, APYTrUMHU MpUOOpaMU W HMHCTPYMEHTAMU B COOTBETCTBUHU C
nepeuyHeM 000py10BaHMUS.

9.5.1 TpeOoBanus K ayauTopusiM (NMOMeIIeHUsIM, MecTaM) JIJIA
NpoBeieHUs 3aHSATHIA.

g mpoBeneHUsT TEOPETHUYECKUMX 3aHATHUM 10 aucuuiuinHe «dusuko-
XUMHYECKUE METOIbl aHAJIN3a B 00J1aCTH OMOXUMUU PACTEHUI» HEOOXOIUMBI:

CHelUalibHble TOMEIEeHMs, JIadopaTopu JJisi TPOBEJCHUSI  3aHIATHI
JIEKIIMOHHOT'O TUMA, 3aHATUN CEMUHAPCKOTO THUIMA, TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYJIbTAllUM, TEKYLIEro KOHTPOJS W IPOMEKYTOUYHOW aTTECTAllMM, a TaKXKe
MOMEIIEHUS JUIsl CaMOCTOSTEIBHOM pabdOThl W TOMEIICHHUS JJId XpaHEHUs |
PO HIAKTHIECKOTO 00CTY>KUBAHUS 000pY0BaHUSI.
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http://www.mdli.com/

Crienmanu3upoBaHHAss XUMHYECKas JabopaTopus TOJDKHA OBITH 000pyI0BaHa
CTOJIAaMH JUISl TIPOBEJCHUSI XUMHUYECKUX OIMBITOB, BBITSKKOW C MPUTOYHOU U
BBITSDKHOU BEHTHIISIIIUCH.

[Tomemenust st CaMOCTOSITENIbHOW palOOThl 00yYaromMXCcsl JOJKHBI OBITh
OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOHW C BO3MOXKHOCTHIO MOJKIIOYEHUS K CETH
"Untrepuer" wu oOecrnedeHHMEM JIOCTyla B DJJIGKTPOHHYI HMH(POPMAIMOHHO-
o0Opa3oBaTeIbHYI0 Cpely OpraHu3alluu.

9.5.2 TpeGoBaHus K cienquaIU3MPOBAHHOMY 000PY/10BAHUIO
[IpoBenenuie 3aHATUN OCYIIECTBISETCS B ayAUTOPHUSAX, OOOpPYIAOBaHHBIX

npuOopamu IJisi POBeACHUS PUZNKO-XUMUYECKUX UCCIIEIOBAHUM.

B nmaGoparopuu HE0OX0auMO UMETh: AUCTHILIATOPHI (Tuna AJ[Da-10, AJlDa-
25) , xougykrometpsl (Tuna AKII-02, AHUOH- 4120, AHMOH-4150, MAPK-603,
HANNA), nonomeps! (tuna pH-011MII, pX-150, AHMOH-4101), BuCKO3UMETPHI
(tuma BIDK-1, BIDK-2), npubopsl s u3MepeHus: NOBEPXHOCTHOTO HATSKEHHUS
(Tenzuomerp tuna K6, K9), xanopumerpst (tuna C-2000), nonspumerpsl (TUNa
CM-3, 11I-161M), pedpakromerpsl (Tuna MPD-464, UPD-470, AJIP-3), npubopsl
st ipoBeneHust annekrpodopesa (tuna KAIIEJIb-103M), noteHimomMeTpsl (TUmna
NIUI-101, UIJI-111), ananutuueckue Beckl (Tuma BJI-210, BJI-210), Texuuueckue
Becbl (BM-510), tepmocTtatel (kuakoctHele cepun T-2, T-3), TepMoMeTphI
(prytHble, 1udpoBbie Tuna TI[-1200), cnekrpodoromerpsl (Tuna KOK-3,
DKCIIEPT-003), mnamennsie ¢poromeTpsl (cepus PITA-378, OITA-354, DITA-22),
ONTHYCCKUE MHKpocKombl (tuma Mukmen-6, ITIOJIAM PII-1), rasoBbie #u
KUIAKOCTHBIE XpoMaTorpadbl, KOMIUIEKC IJIs TEPMOXMMHUYECKUX HCCIIECIOBAaHUMH,
COOTBETCTBYIOIIYI0 XUMUYECKYIO TOCYYy U XUMUYECKUE PEAKTUBBI.

10. Metoguyeckue peKOMEHJANMH ACHHPAHTAM IO OCBOCHHIO JAUCHHUILINHBI
(MoayJist)

[Ipy m3ydyeHHWH IUCUUIUIMHBI aCIUpPaHTy HEOOXOJHMMO IOCEIaTh JIEKLHUH,
CEMUHAPCKUE 3aHATUA, NPOUTU TECTUPOBAHUE IO COOTBETCTBYIOUIUM pa3JeiaM.
IIpu camocTosATenbHON paboTe U MOATOTOBKE K JIEKIUSAM U 3aHATHSIM HEOOXOIUMO
oOpamate 0coboe BHUMAaHHE HAa OCHOBHBIC MOHATHA, 3aKOHBI, ()OPMYJIBI TAHHOTO
pasnena, pasMepHOCTH Bcex BenuuuH B cucreme CU, moHumarh 3HaueHuwe s
MPUMEHEHUSI OMNpEAENsAeMbIX BEIUYMH NPU M3YYEHUM U ONUCAaHUU OOBEKTOB
arpocdepsl, a TakKe TeX 00BEKTOB, KOTOPbIE W3Y4YaeT aCIUPAHT MPU BHITOJIHEHUH
JCCepTaLIH.

11. MeToauyecKkue PpeKOMEHIANNM TMPenoJaBaTesiM M0 OpPraHu3anuu
00y4eHHUd MO0 JUCHUILINHE (MOAYJII0)

[IpoBeneHne JeKHUi W CEMHHAPCKUX 3aHITUH B HHTEPAKTUBHON (opme,
aHaJIu3 KOHKPETHBIX CUTYyallMd W NPUHATHE PEUIEHUWHA HAa OCHOBE PE3YJbTATOB IO
(UBUKO-XUMUYECKUM XapaKTePUCTUKAM OHMOJIOTHYECKUX OOBEKTOB.

OpraesTeIbHOCTHBIE UTPHI C LENbI0 BEIPAOOTKM WHHOBAIMOHHOTO PEIICHUS
mpoOJemMbl (3a7a4) B paMKaxX OJHOTO W3 Pa3/eioB JAUCIUIUIMHBI, HalpUMEp, MPH
pazbope TeMbl MO0 KOPPO3UOHHO-IIEKTPOXUMUUYECKAM MPOIECCaM, MPOTEKAIOIUM
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IIpU XpaHEHUH | mepepaboTKe MPOMYKIIMH CEThCKOXO03IHCTBEHHOTO MTPOU3BOCTRA.
[ToyueHHOE pelieHre TOKHO ObITh ONTUMAIBHBIM M peasin3yeMbiM. HeoO0xoammo
WCIIOJIB30BaTh METOABI TPYIIIOBOH pabOThl IS TOJIY4YEHUsS HECTaHIAPTHBIX,
ONEpAaTUBHBIX, HOBBIX pemeHnid. Ha ocHOBe BBIPAOOTAHHOTO  PEIICHHSI
COCTABJISIFOTCSI TPOCKT M IMPOTPaMMa UCCIICAOBAHMS M €T0 BHEAPCHHUSI.

[IpoexTHbIE METOIbI IPU U3YUEHUH PaA3/IeNIOB IO TEPMOJAMHAMUKE, KHHETHKE
U XUMHYECKOTO PaBHOBECHSI, SJIEKTPOXUMHUUYECKUM MPOIECCaM € UCTIOJIb30BAaHUEM
matematnueckux nporpamm SIMULINK makera MathLab.

Hcnonb3oBanue AesTEILHOCTHOTO MOAXOAA.

[IponykTuBHOE OOYUEHUE.

Ucnons3oBanne wMerona Kedc-cranm Ha CEMMHApCKUX — 3aHATUAX 11O
M3y4aeMbIM pasjeliaM, B YAaCTHOCTH, NPHU H3YUYEHUU PA3CIOB IO KOJIJIOWIHO-
XUMUYECKAM CBOMCTBAM IMOYB U BHICOKOMOJIEKYJISIPHBIM COCTHHCHHSIM.

ABTOp padoyeil IpOorpaMmabl:

[Ipodeccop, k.x.H., 1.c.-X.H. npodeccop benomyxos C. JI.

(Toamucs)
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