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AHHOTAIAA

YuaeOHas AuCUUIIIMEA (MOLY/B) «DH3UKO-XUMUYECKHE METONBI AHATH3A
00BEKTOB arpocdepbl» SIBNSETCS BaKHOM COCTABHOM 4acThio VueGHOIro IJIaHa
MOJrOTOBKM aclMpaHTOB IO HAaNpaBIeHHUIO NOATOTOBRKH 35.06.01 Cenbckoe
XO35HCTBO, HATPABIEHHOCTh MporpamMm: Menroparus, PEKYIBTUBALUA H OXpaHa
3eMelb, ArpOXUMUS.

OcnoBHas 3amaya  y4eGHOW  MMCIHMIUIHHEL (Momynst) — OCBOGHHE
dCTIMPAHTaMH TEOPETHIECKHX W MPAKTHYECKHX 3HaHUK B 06NMacTH (u3HUecKoil
xumun, Hucrmminaa (Moyias) « DH3HKO-XAMIIECKIHe METOMbI aHaIN3a 00BEKTOR
arpocQeps» B CHCTEME XUMUYECKUX HayK H3y4aeT pasiuyHble (QUIHKO-
XUMHIECKHE METOLBI IS ONpPEHE]CHHsS KOMIOHEHTOB B aHATH3UPYeMbIX
00beKTax, METONMKH H3MepeHwii, NpOOONOArOTOBKH, B COOTBETCTBHH C
0COOEHHOCTAMM aHAU3UPYEMBIX 0OBEKTOB,

ACIHMDaHTHl TIONYYal0T 3HAHHUA, NPHMCHEHHE KOTODBIX Ha MpPaKTHKE
TIO3BOJIACT OUCHMBATH LEJICCOOOPA3HOCTE W A(OQPEKTUBHOCTE MCMIOIL30BAHUS
COOTBETCTBYIOIIUX METOAOB W METOAMK H3MEPEHHWH, ISl HKCIIONL30BAHHE B
KOHTPOJIE KaueCTBa MIPONYKIMH PACTEHHEBO/ICTBA U KUBOTHOBOJICTBA, IPOLYKTOB
HTaHus, 00BEKTOB OKPYIKAKOWIEH CPejibl, IPUMEHATh IOy YeHHbIE TEOPETHYECKHE
SHAHHA IIPpU IPOBEACHMH HAyYHO-UCCIEN0BATENBCKOM paboThl, HCCIeNOBAHUIX B
APYTUX CMEXHBIX OTPACISIX HAYK.

O6mias  TpynoemkocTs  yueGHON  AMCIMILTAHEL (momynst) «Dusnxo-
XUMHMHECKIE METOJ(BI aHaIu3a 00BEKTOB arpochepbl» COCTABISET 3 3a4eTHBIX L.,
B 00BeMe 108 gacos.

Kontpons 3mHammit acmmpadtoB mnposomutes B dopme Tekymel u
IPOMEXYTOUHON aTTECTALIUH.

Texymas arTecTanus aclUpaHTOB — OI€HKA 3HAHAH o YMEHUH
[IPOBOAMUTCS IIOCTOSHHO Ha NPAKTUYECKUX 3AHATHAX C MOMOIIBIO  TECTOBBIX
3allaHV# U KOHTPOJBHBIX PaboT, OEHKH CaMOCTOSTENbHOM paGoThl aclypaHTOB.
[IpomesxyTounas arrecTanys acniMpaHTOB NPOBOAMTCH B (opMe HTOrOBOIO
KOHTPOJIS 10 IUCHUILIHHE — 3a49eTa.

Bexymue npemomaBartennm: mnpodeccop beronmyxoe C.JL, nmouent
Hemuposcxas U.B., npodeccop Jmurpres JLB.



1. Henn n 3agaun AMCHATIHHBI

Lensro m3yuenus mucuuiuinabl 51.B.0J1.2 «PU3MKO-XUMUYECKHE METO/IbI
aHanu3a 00BeKkTOB arpocepbl» sBseTcs (HOPMHUPOBAaHME y ACHHMPAHTOB
yriyOneHHbIX — TpPOQECCHMOHANBHBIX  3HAHWH 110 COBPEMEHHBIM  (DPU3MKO-
XMMUYECKUM METOJlaM aHajiu3a, O3HAaKOMJIEHHe ¢ OCOOEHHOCTSIMH OOBEKTOB
aHanu3a u 3afjayaMy [P WX aHaIU3€; COBPEMEHHBIMH METOJAMM, IPHMEHIEMbIMI
AN aHaluu3a pa3lIMYHBIX  peajbHbIX OOBEKTOB arpocdephl;  3aJ0XKHTh
(pyHIaMeHTANEHBIE 3HAHMWS O [PUHIMIAX, 3aKOHOMEDHOCTAX, O0OJACTX
NPUMEHEHHUsT METOJI0B, Hay4YMTh IMOAXOAaM K BbIOOpy Haubonee 3(dekTuBHBIX
METOJ/IOB OIpE/IeICHNUS] KOMIIOHEHTOB aHAIM3UPYEMbIX 00pa3I0B B COOTBETCTBUU C
MOCTaBJICHHOW 3aia4yed, IPaMOTHOMY KBAIM()UIMPOBAHHOMY TPUMEHEHHUIO
BbIOpaHHBIX METOJIOB M METO/IMK Ha IPAKTHUKE.

3amauy JUCUUILTAHEL (MOayns) «DU3MKO-XMMHUYECKHE METO/bl aHaIu3a
00BeKTOB arpochepsiy:

- ¢hOpMHUpPOBaTE y acCIMpPaHTOB MPEACTABIECHHE O COBPEMEHHBIX (PU3HMKO-
XUMUYECKUX METO/IaX aHallu3a, MPUMEHUMOCTH METOAa AJIS aHa/lM3a pa3IMYHbIX
10 MPUPOJIE, arperaTHOMy COCTOSIHHIO U COCTaBy OOBEKTOB arpochepsl; HAYYUTh
NPUMEHSTEh Ha MPAaKTHKE Pa3jIMYHbBIE METOJBl MpobooTOopa U MPoOOIOATrOTOBKU
MaTeprajoB pa3IuYHON IPUPOIHIL.

- O BEAYUIMX TEHACHLUMSAX W COBPEMEHHBIX TMPEACTABICHUAX O TMYTAX
Pa3BUTUsL  @HAJMTHYECKOro  o0opynoBaHHMS W 00OpymOBaHHUS IS
IpOOONOArOTOBKH,

- 00 OCHOBHBIX HayYHBIX IIPOOIeMax NPy MPHUMEHEHUH (PU3NKO-XUMHYECKUX
METO/IOB aHallu3a 00beKTOB arpocdepsl,

- TIOATOTOBUTH AaCIUPAHTOB K IPUMEHEHWIO IONy4YeHHBIX 3HAHWUW TIpU
uccie0BaHnu  O0BEKTOB arpocepsl € IMpUMEHEHHEeM (U3UKO-XUMHYECKHX
METOIOB aHa/lu3a, 00paboTKe U UHTEPIIPETAIIMH IIOJTYYEHHBIX PE3YILTATOB.

B kypce nucummiuebl (Momynsi) «®U3MKO-XMMHUYECKHE METOJ(bl aHajiu3a
00beKTOB arpocepbl» 0coboe BHUMaHHE YIAENEHO MPHOOPETEHHIO acTUpPaHTAMU
MPaKTHYECKHX HABBIKOB KBAJIM(ULMPOBAHHO UCMOIB30BATh PAa3IUYHBIE METOIBI
JUISL OTIPEACNICHUS] KOMIIOHEHTOB aHalU3UPYEMbIX OOBEKTOB B COOTBETCTBUU C
IIOCTaBJICHHOU 3a/layell U OCOOEHHOCTSIMU aHAM3UPYEMBIX O0BEKTOB; OLICHUBATh
nenecooOpasHocTe M 3GGEKTUBHOCTE WX HWCIOJb30BaHUA, MPUMEHEHHEM
NPUOOPETEHHBIX 3HAHUM U UCIIOJNB30BaHUS B KOHTPOJE KayecTBa IMPOMYKIHH
pPacTCHHEBOACTBA M  JKMBOTHOBOJCTBA, IMPOAYKTOB TMHTaHHUS, OOBEKTOB
OKpYIKarollen cpeibl.

2. MecTo gHCHHMIUIMHBI (MOAY.Is1) B CTPYKTYpe OCHOBHO#W mpodeccHoHaNbLHOI
o0pa3oBaTesibHOH HNPOrpaMMbl BBICHIEr0 O00pa30BaHHA — MNPOrPaMMBbI
NOArOTOBKH HAY4YHO-IeJAaroru4ecKHx KaJApoB B acnupantype (zajee
nporpaMma acliHpaHTyphbl).

Hucuuniauna (Monyns) 51.B.OJ1.2 «®u3uko-xuMHYECKAE METOAbI aHAINU3a
00BeKTOB arpocdepsl» BkitodeHa B nepederb ®I'OC BO (ypoBeHb MOATOTOBKH
KaJipoB BbICIIeH KBanM¢pukainuu), B binok 1 «Jldcuuminunel (MOLYJIH)»
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BapUaTUBHOW 4Yactu. Peanmusanus B qucumruivbe (Moayne) « PH3UKO-XUMHUYECKUE
METOABI aHau3a O00BEeKTOB arpocdepb» Tpebosanuii ®I'OC BO (yposeHb
MOArOTOBKH KanpoB Bbicuiel kBanubpukauuu), OITOII BO u VYuyebGHoro miasa
IIOATOTOBKM aCNHPAHTOB IO MpOrpaMMe aclUpaHTyphbl, pelieHuit ydeGHO-
METOMYECKOM KOMHMCCHM U YUYEHOTO coBera (aKyjIbTeTa, OTEYECTBEHHOIO M
3apy0exkHOro OMbITA, IOJDKHA YUUTHIBATE CIEAYIOIIEE 3HAHUE HAYYHBIX pa3fielioB:
prOOpPEI ¥ 000py0BaHKE AN MPOBENAEHUS (PU3NKO-XUMUYECKHX MCCIIE0OBaHWH,
METOZBl M CHOCOOBI NPOBGOMOJArOTOBKM, 00paloTKa pe3yabTarToB H3MEPEHUH,
METOAHUKHU NPOBEICHUS U3MEPEHH.

IIpenuiecTByromMy KypcaMH, Ha KOTOPBIX HENOCPEACTBEHHO Gasupyercs
muciyiuiiea  (Mozynb) «DH3MKO-XUMHUYECKHE METOABl aHalu3a OOBEKTOB
arpocdepsl» SBISIOTCS AUCHMIUIMHBL HEOpPraHMYecKask XUMHS, aHAIUTHYecKas
Xumusl, Gpusndeckas U KOJUIOMIHAs XUMHsl, OpraHUuecKas XHMHS.

OcobeHHOCTBIO yueOHON mucHMIIuHEl (Moayns) «PU3NKO-XUMHUECKHE
METOJIbl aHalli3a OOBEKTOB arpocepbl» SBISIETCS €€ HaNpaBJIeHHOCTh Ha
peau3alMio aclUpaHTaMHU IIOJIyYE€HHBIX 3HAHUHM B HAy4HO-HCCIIEN0BATEILCKOM,
MPaKTUYECKOU JEATENbHOCTH, (POPMHPOBAHHU COBPEMEHHOIO MHUPOBO33DEHHS O
npoueccax, MOCTOSHHO U MEPHOJUUECKH MPOUCXOAIINX B 00BbeKTax arpocdepsl,
Ha OCHOBE COBPEMEHHBIX 3HAHMH M 3aKOHOB (DM3MYECKOW XMMMH, MOHUMAHUU
BO3MOXHOCTEH W MEXaHH3MOB BIIUSHUA (YIIPaBIE€HHs) Ha HpPOLECCH (peakuuu),
IIpoTeKaroLe B arpocdepe.

ACNHUpaHTHI TONTyYaT 3HAHUS 10 (PU3UKO-XMMHUUYECKMM METOJaM aHajM3a,
OCHOBAHHBIM Ha HOBEHIIMX  JOCTHIKEHHSX COBPEMEHHOTO  €CTEeCTBO3HAHUS
(amepHO-(uU3MYECKHEe METONBI, HEUTPOHHO-, TraMMa-aKTUBALMOHHBIM aHAIH3,
PEHTTeHO(IYOPECUEeHTHBIM,  HHQpPaKpaCcHOW  CHEKTPOCKONMH,  PEHTIEHO-
paluOMETPUYECKHU, ATOMHO-3MHCCHOHHOH M MacC-CIEKTPOMETPHH C HHAYK-
THUBHO-CBSI3aHHOW IIasMOH W [p.), OONACTH TIPUMEHEHHsI Pa3JIM4YHbIX BHI0B
aHalli3a, YyBCTBUTEJIBHOCTH,  CEJIEKTMBHOCTH, IIpelesiaM  OOHapy)KeHUs
XUMHYECKHX 3JIEMEHTOB, BellecTB. [IpM W3y4eHWH JHCUMIUIMHBI TaKXKe
paccMaTpUBarOTCs BONPOCHI KOHTPOJIS M UCTIBITAHUHN, UX OTIMYHE JpYyr OT Apyra,
0COOEHHOCTH UCIBITaHUH Ha 06€30IaCHOCTD, IPUMEHEHUE CPEACTE M3MEPEHHM IS
OLICHKM 3Ha4Y€HHM NMapaMeTpPOB KOHTPOIMPYEMOW M WCTBITYeMOW MPONYyKUUH, a
TaKXe pPeKUMOB HUCIBITAHUMH, obecrieyenue eMHCTBA HU3MEpPEHUN
METpPOJIOTMYECKON CiTyxk00H, MpoBepKa U KaluOpOBKa CpEACTB H3MEPEHHH,
TpeOOBaHMs K  HCIOBITATENBHBIM  JabOpaTtopusM W UCHBITATEILHOMY
000pyIOBaHMIO.

3. OOmas Tpya0eMKOCTh IHCHHIIMHDI (MOXYyJsi) COCTaBIseT 3 3a4ETHBIX
enuHul, 108 dgacoB, u3 kortopsix 30 YacoB cocTaBiseT KOHTakTHas pabora
acnmpanTa ¢ npenogasareneM (10 yacos 3amsTusa nexuuoHHoro tumna, 20 yacos
3aHSATHS CEMHMHAPCKOro THIA), /8 dYaca COCTaBIsIE€T CaMOCTOATENbHas padoTa
acrupaHTa.



4. Ilnanupyemble pe3yabTaThl O0y4eHHs MO JAHCHMILIMHE (MOAY.JIO0),
COOTHECEHHbIE C IUIAHHPYEMBIMH pe3y/IbTaTAMH OCBOeHHSI 00pa3oBaTe/IbHOI
NporpamMMsbl aCHHPAHTYPbI

Jlucruninyza (MOyIib) IOMKHA (OPMHPOBATH ClIEAYIOLIME KOMIIETEHLIUH:

YHueepcaivuble kKomnemenuyuu (YK):

- CIIOCOOHOCTh K KPUTHYECKOMY aHAJIU3y W OLEHKE COBPEMEHHBIX HAy4HBIX
DOCTH)KEHUM, TeHEPUPOBAHUIO HOBBIX W INPH PEIlIeHUH MCCIIEI0BATEIbCKUX U
IIPAKTUYECKUX 3a/]1a4, B TOM YHCJIE B MEXAUCHUILTHHAPHBIX obmacTax (YK-1);

obwenpoeccuonansuvie komnemenyuu (OIK):

- BJAJICHHWE METONOJIOTHEH TEOpeTHYECKHX W  OIKCIEPHMEHTAIBHBIX
MCCIIeIOBAaHNH B 00JIaCTH CENbCKOTO XO035MCTBA, arPOHOMHM, 3aIlMThl PaCTEHUH,
CENeKIMM U TEeHETHKH CeJIbCKOXO3SMCTBEHHbIX KYJbTYp, I10YBOBEJCHMS,
arpoxXMMuHd,  JlaHAma@THOro  oOyCTPOMCTBA  TEPPUTOPHM,  TEXHOIOrHii
IIPOM3BOJICTBA CeNILCKOX03silicTBeHHOM npoaykiuu (OITK-1).

OcBoeHue y4eOHON IUCIUIUIMHBI (Monyns) «PUIUKO-XUMUYECKHUE METO/IbI
aHanmu3a 00BeKTOB arpocdepbl» HAMpaBIeHO HA (OPMHUPOBAHHME y ACTIMPAHTOB
KOMIIETEHIIMH, [IPEACTaBICHHBIX B Tabmuue 1.

Konrposns 3HaHmif acnupaHToB mNpoBOAMTCS B  (GOpMe TeKyliel wu
IPOMEXKYTOYHOHU aTTECTALKH.

Texymas arrecTamyisi aclMpaHTOB — OIEHKA 3HAaHMH W YMEHUH
MPOBOAUTCS MOCTOSHHO HAa TMPAKTHYECKUX 3aHATHSX C IOMOINBI0  TECTOBBLIX
3aJlaHll ¥ KOHTPOJIBHBIX paboT, OLEHKH CaMOCTOATENbHOM paboThl aCIIHPAHTOB.

[IpomexyTouHas aTTecTanusi aClIUPAHTOB MPOBOIUTCS B (hOpME HTOrOBOIO
KOHTPOJIS [0 TUCLUIUTHHE — 3a4YeTa.
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S. Bxoanbie TpeGoBaHHs A OCBOEGHHS JAHCIHMILIHHDI (Mmonyn),
npeABapUTe/bHbIE YCIOBHS

Kypc mnpennonaraer nanuume y acnmMpaHTOB 3HAHMM M YMEHHHl 1O OCHOBHBIM
3aKOHaM XWMUM, NpPEroAaBacMbIM B Marucrparype, B T.4. N0 (u3M4ecKoi u
KOJIJIOMTHOM, OpraHU4YeCKOM XMMHH.

6. ®opmat o0yuenus

OOyuarolyecss W3 umcla JHI C OFPAHHYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbSI
00eCneYMBAIOTCA  JNMEKTPOHHBIMU M (MJIM) IeYaTHBIMH 00pa30BaTeIbLHBIMU
pecypcaMu B pOpMax, alaTUPOBAHHEIX K OTPAHAYEHHSIM HX 30POBBSL.

7. ConeprxkaHue THCHHIUIHHBLI (MOAYJIs), BHABI Y4eGHBIX 3aHATHI (opmbl nx

HpoBeeHHUsA.

7.1. Pacnpenesienne Tpy10eMKOCTH JHCIAILIHABI (MOXY.IS) 10 BHAAM pabort
Obmiast TpynoEMKOCTh OUCHMIIIMHEL COCTABISIET 3 3ad.ell. (108 ugacoB), ux

pacnpe/iesieHue o BiaaM paboT npecTaBiaeHo B Tadbuune 2.

Tabnura 2
Pacnpenenenue TpyroeMKrocTH JHCHUILIMEBI IO BHAaM paGoT
TpyroeMKkocTh
Bun yuebHoii paborsi
3a4. ell. yac.
O6mas TpyI10eMKOCTh IUCIHUILTHHBI 110 3 108
y4eOHOMY TLIaHy
AyauTopHbie 3aHATHS 0,83 30
Jlexuu (JI) 0,27 10
IIpakTryeckue 3anstus (I13)
Cemumnapsi (C) 0,56 20
CamocrosiTesibHas pa6ora (CPA)I 2,17 78
B TOM YHCJIE:
pedepar 0,75 27
CaMOIIOJITOTOBKA K TEKYIIEMY KOHTPOJIO 3HAHWM 1,17 42
Bua xoutpoas: 3zauer 0,25 g

' OctaBuTh TOBKO TE BHIBI yueOHo# paboTel, KoTOpbie BKIOHeHb! B CPA 10 qucuuninge



7.2. Copepxanne JHCHUILUTHHBI (MOLYJIs)

TemaTnuyeckuii miIad JUCHUTLIUHEI

Tabmuua 3

Konrakrhas pabota, yac. Camocrosit
HaunmenoBanmue pasznesios H Tem Bceero, elbHas
MUCUHIIAH yac. pabora,
Jlexn | Tlpaktuy. | Cemunap 4ac.
Ha 3aHATHE

Pazgen 1. Xumuko-ananuruyeckuii 56 4 14 38
KOHTPOJIb 00beKTOB arpocdepni
Tema 1. IIpo6oor6op u poGonoaroToBka 2 2 “h
Tema 2. OU3UKO-XUMHYECKHE METOBI 14 10
aHaJIM3a BOJIbI
Tema 3. OU3UKO-XUMHUYECKUE METO/IbI 10 2 8
aHaJIu3a BO3JyXa
Tema 4. AHanm3 nous u JOHHBIX 12 2 2 8
OTJIOXKECHU
Tema 5. AHanu3 poOAYKIKHU CEIBCKOTO 12 4 8
XO034¥CTBA, MPOAYKTOB IUTAHUS,
OMOJOTHYECKUX MATEPUATIOB
Pasgen 2. CoBpemennbie gpusuko- 52 6 6 40
XHMHYeCKHE MEeTOAbI AHAJIN3A
Tema 1. Meroas! pa3aencHus u 14 2 2 10
KOHIICHTPUPOBAHHS
Tema 2. Tect - METOIBI XUMHYECKOTO 14 2 4 10
aHa/In3a
Tema 3. X¥MUKO-TOKCUKOIOrHUYECKHIA 14 2 2 10
KOHTPOJIb
Tema 4. VicibITaTeIbHBIE IIEHTPH U 10
JabopaTopuu
Hroro no gucuuniune (MoayJio) 108 | 10 20 78
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Conepxanne qucnunaunb! (Moxy.is)

JlekunoHHbIE 3aHATHS
Paszpen 1. Xumuko-anaiuTHaecknii KOHTPOJIb 00BEKTORB arpocgepsbl
Tema 1. IlpoGooTGop u npo6onoaroToBKa
XHUMAKO-aHATUTHYECKUI KOHTPONb OOBEKTOB arpocdepsl. OCHOBHbIE OOBEKTHI
aHanmusza. Poip (U3MKO-XMMHMYECKMX METONOB aHanu3a B pelleHny MnpoodsieM
OKpyxatoweir cpensl. IIpoGoorGop. IlpencraBuresbHas npoba, crocoOsl ee
nojty4enus. Tpancnopruposka u XpaHeHne npod, crocobbl ux KOHCEPBUPOBAHHMS.
[Ipobononroroska. Pasnoxenue mpo6. KoHnueHnTpuposanue u pasneneHue mpu
IpOOOTIOArOTOBKE.

Tema 2. ®u3nKo-xuMHUYeCKHE METOIBI AHAIN3A BOIbI
Knaccudurauus Box, IlpoGootbop u xpanenue npod Boxabl.  OcCHOBHbIE
aHATUTHYECKHe  npobiembl.  Ompesenenre  06GOOLICHHBIX — (DHU3UYECKAX U
XUMHYECKHX  TI0Ka3aTeeH, ONpeleNsloluX Ka4yecTBo Boabl. Ompexeienue
HCOPraHM4E€CKUX KOMIOHEHTOB BOA. IlpupoaHsle opraHmyeckue BemecTBa BOI.
O6wiast oneHKa co/lepKaHKs OPraHNYECKUX BELIECTB: OIIPENICIIEHUE OPraHUYECKOro
yraepoza, asora, Qocdopa. OCHOBHBIE KIIACCHI 3arps3HSIONIMX OPraHHYecKUX
BEINECTB. MICTOYHMKH MOCTYIUICHHS TOKCHKAHTOB, YCTOMYMBOCTH TOKCHKAHTOB B
OKPY)KAIOIIeH Cpee, TOKCHYHOCTb, METO/bl HM3BIEYEHHS, KOHIEHTPUPOBAHWS,
pasfe/ieHus U ONIpeICTIeHMUS.

Tema 3. @®u3nKo-xUMEYECKHE METOABI AaHAIH3A BOzZAyXa
Bosnyx ropomos. Bosgyx paGoueit 30HBI, NPOMBILUICHHBIE | TPaHCIIOPTHEIE
BeIOpocoB. CrnocoObl M MeTOJIbI orbopa mpo6 Bo3ayxa. XHUMHUECKHH COCTaB
Bo3ayxa. OmnpejesieHHe HEOPTAHMYECKUX KOMIOHEHTOB BO3AyXa MNPHPOAHOIO H
TCeXHOTEHHOrO  MpoucXokaeHus. OnpenelieHHE OPraHUYECKUX COETUHEHMIA.
Asposonn: oOpasoBaHMe B atmochepe, pomE B IepeHoce HeJIeTy4uX
3arpAsHAIOIIMX BEIIECTB, 0COOEHHOCTH 1po000TOOpa M aHanu3a. ABTOMATH3AIHS
aHanusa Bo3lyxa. OCHOBHbIE THIbl Ta30aHATU3ATOPOB. JIMCTAHIMOHHBIE METOIBI
aHanusa.
Tema 4. AHa/IH3 I0YB H JOHHBIX OTJIOKEHHIA

OcobeHHocTH (QU3MKO-XMMHUYECKOTO aHANH3a IIOYBL. ITpo6ootbop. Xumuueckuit
cocrap mo4B. I'ymycoBsle BemectBa. Omnpezenenre 0OOGIIEHHBIX MOKAa3aTeNCi.
OrmpenernieHye HEOPraHWYECKHUX KOMIIOHEHTOB. JJIEMEHTHBIH M1 MOJIEKYJISIPHbIN
aHanu3.  llpobGomoaroroBka. AHamus  BOmHOM  BEITSDKKH.  Omnpernelenue
OPraHMYeCKUX KOMIIOHEHTOB B 1noyBe. OnpeeneHrie TOKCUUYHLIX BelllecTB. MeTos!
U3BJICYCHHS U KOHLICHTPHPOBAHMUS 3arPSA3HSIONINX OPTaHMYECKUX BEIECTB.

Tema 5. AHa/IM3 NPOTYKIMH CEIHCKOIO X035HCTBA, NPOAYKTOR MHTAHMS,
OHOJIOTHYeCKHX MATEPHAIOB
OCHOBHBIE aHANUTHYECKHE MPOOJNEMBl TP aHATH3e OHOJOTHYECKHX OOBEKTOB.
XUMHuUecKue BelecTBa IHINH. MeToasl HX U3BJICYECHUS], KOHIEHTPUPOBAHUS,
pasnenenus. OnpeleneHne KOMIIOHEHTOB, ONpEAEJSIOMIMX IHIIEBYIO IEHHOCTh
npoxykra. Ouenka 6€30MacHOCTH MUIIEBBIX MPOAYKTOB. OCHOBHBIC aHATUTHYECKHE
npoGiiembl. OcobeHHOCTH 0TGOPa, XpaHeHUs: U TPAHCIIOPTUPOBKH GHOMacc. AHANIN3
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Ouomoruyeckux MarepualioB Ha COIEpXKaHWE JIEKAPCTBEHHBIX IPENapaTos,
TOKCUYHBIX ¥ OJ]ypMaHHUBAIOIIUX BEILIECTB. TecT-METO/IbI.

Pasznen 2. CoBpemenHnbie GU3HKO-XMMHAYECKHE METO/AbI AHAIH3A
Tema 1. Metoasb! pa3aeennsi A KOHIEHTPHPOBAHHUSA
MackupoBanue, pasjeleHHe H KOHLEHTpupoBanwe. Kiaccudukanus MeTOI0B
pa3jieneHuss W KOHLEHTpHpoBaHMsA. KonudecTBeHHBIE XapaKTEPUCTUKH DTUX
MeTon0B. IlpvHUUMNBI coveraHusi MPOOOINOJTOTOBKM M METOHOB OIPEAEIeHHs
BellecTB. IIpoTOYHBIE M aBTOMATH3UPOBAHHBIE METOIBI aHANIW3a, BKIIOUAIOIINE
KOHILIEHTPUPOBAHHUE. Mertozsl KOHLEHTPUPOBAHHSI, IpUMEHSeMbIe B
KOMOMHUPOBAHHBIX M THOPUAHBIX METOAAX ONpEENieHHs OpPraHHYECKUX U
HeopranuJeckux BemiecTs. DkcTpakius. Ocaxienue u coocaxaenve. Copbuus.
CoBpemeHHbIe crI0co0bI POBEICHNS KOHIEHTPUPOBAHHMS, TIPUOOPHI U YCTPOKCTRA.
OcobeHHOCTH  coueTaHWss KOHLEHTPUPOBAHMUS C METOJaMH  ONpeJesieHus
SJIEMEHTOB: CIIEKTPO(QOTOMETpUEH, aTOMHOW-a0COPOIHel, aTOMHO-3MHUCCUOHHBIM
METOIOM C HHAYKTHBHO CBSI3aHHOW IUIa3MOM, pPEHTreHO(MIyOpeCleHTHBIM,
WHBEPCUOHHOM BOJIETAMIIEPOMETPUEH U Ap., @ TAKXKe C ra30BOH M KUJKOCTHOM
Xpomarorpadueil npu ompeleNeHUd OpraHuvecKuX coenvuenuii. [IpuGopsl ms
aHanu3a. Beibop MeToza koHIEHTpHpoBaHus. ONTHMHU3ANKUS YCIOBUH OIpeIeNIeHuUs
BemecTs.  IlpumMepbl  COpOLIMOHHO-CHIEKTPOCKOIMHMYECKMX HM  COpPOLIMOHHO-
XpOMaTOrpauueckux METOJOB OIpeeeHus BEIIeCTB, B TOM YHCJEe MPOTOYHBIX U
aBTOMAaTH3UPOBAHHBIX.
Tema 2. Tect - MeTOAbI XHMHYECKOT0 AHAJH3A

OOmas xapaKkTepuCTHKa TECT-METOHOB W obyacTh npuMeHeHHs. CoBpeMeHHBIE
HamnpaBJIeHUs pa3BUTHS TecT-MeToJoB. TecT-cucTemBl, TeCT-CpeicTBa, TecT-
meroauku. Kimaccupukauus tect-cucrem. OOIiye MpeAcTaBIeHUs 0 METONOJIOTUU
CKPMHMHIA C TOMOIIBIO TeCT-cUCTeM. XUMHUECKHE OCHOBBI TECT-MeTOA0B. Peakiinu
1 peareHThl. OcCHOBHBIE TpeOOBaHUS, NpenbsaBiseMble K peakuusMm. CriocoObl
UCTOJB30BaHus peareHToB. OCHOBHBIE THIIBI HOCHUTENEH, HCIOIB3YyEMBIX IS
co3faHusi TecT-cucreM. OOLas XapakTepucTHKa CpPEeACTB IS TECTUPOBaHUS.
WMunukatopusle Oymaru. MuaukatopHble mnopowkd. MHaukatopHble TpyOKH.
Tabnerkn m nomoGHble Gopmbl. ['0TOBBIE pacTBOpHl B KamnenbHuuax. IlaccuBHeie
JO3UMeTpHl. TecT-cpencTsa Ha OCHOBe IeHomnoynyperaHoB. O01Ias xapakTepucTUKa
(U3UKO-XMMHYECKUX CBOWCTB TeHomonuypeTaHoB. (OcCoOEHHOCTH  CcOpOLMHU
3JIEMEHTOB UM OpIraHWYeCKUX COEIMHEHWH Ha neHononumyperanax. Ob6mactu
NpUMeHeHHs NeHOMONUYPEeTaHOB B XuMuueckoM aHanuse. [Ipumeprr onpenenenus
HEOPraHUYECKUX M OPraHuY4ecKMX COEJMHEHMH C IOMOIIBI0 TECT-CPEICTB Ha
OCHOBE [eHOonoMypeTanoB. OnpeneneHue HEOPraHW4YeCKMX U OpraHuYecKuX
COCOMHEHUH B pa3iM4YHbIX 00BEKTaX arpocdGepsl.

Tema 3. XHMHKO-TOKCHKO/IOTHYECKHH KOHTPOJIbL
OKOJIOr0-aHAIUTUYECKUH KOHTPOJIb TOKCHYHBIX OPraHWYECKUX COEIHHEHUH.
OGBEeKTH DKOJOr0-aHAIMTUYECKOT0 KOHTpoIis. HopMupyeMble 1 HEHOpMUpPYEMBIE
OpraHMYeCKUe 3arps3HuTend. JMCTOYHMKM TOCTYIUIEHUsS OKOTOKCHUKAHTOB B
OKpykarollyro cpeny. OcHoBHble TpeOoBaHHs K JKOJOIO-aHAIMTUYECKOMY
koHTponmto. IlpenensHo  momyctumbie  kouuentparuum  ([1JIK). Konrtpons
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CONCpIKaHWsl OPraHMYEeCKUX TOKCHKAHTOB: KamuWiIspHas rasosas Xpomarorpadus,
XpOMaTO-MacC-CIIEKTPOMETPHS, BEICOKOI(D(DEKTUBHAS KUAKOCTHAS ¥ TOHKOCIOHHAS
XpoMarorpadus, CBEpXKpUTHYECKas QIIOHHAS xpomarorpagus. Coueranue
Pa3sTMYHBIX  BUJOB  XpoMaTorpadMu W  pa3BUTHE  BBICOKOCEIEKTHBHOMN
NPOOOMOATOTOBKK il ONpEeJeNeHds  HOPMHPYEMBIX  3KOTOKCHKAHTOB.
Hnentudukanus coenunennit. IIpuMeHeHHe pasiIM4HBIX BHIOB XpOMaTOrpadu.
AnHanusz cmecu 6e3 pasueneHwus. Perucrpaus UK-, SAMP-ciektpoB ¥ Mmacc-
cnekTpoB cmecu. CodveTaHWe pasIMYHBIX BHUAOB XpoMartorpabud M Macc-
CICKTPOMETPHM C HMOHM3AIMEH B IIMPOKOM JHala3OHe JABJIEHUN B HCTOYHUKE
MOHOB. YCTAHOBJICHUE BEPOSATHOM CTPYKTYPHI Ha OCHOBaHMH Macc-CIeKTpos, VK-
CIIEKTPOB ¥ JJaHHBIX PEAKI[MOHHOM XpomaTorpadum.
Tema 4. UcnbiTaTesibHbIe HEHTPBI H J1a60paTOPHH

Lemn wu 3amaunm  aHamuTHYeckod nabopatopun. O6macTs  AESTENBHOCTH
naboparopuy. Bupl uccnejoBaHus BELIECTB, MATEPUANOB M MX XapaKTePHCTUKH.
Anamms npopyxiuu. Ilonstue cepruduxamyy npomyxuuu. AHamus 06BEKTOB,
CBA3AHHBIX C OOECIEUCHUEM IKU3HENESTENLHOCTH 4YeloBeKa, M O0OBEKTOB
OKpy:Katollleii cpensl. HopmupoBanwe mnokasareneii cocraBa BeIIECTB U
ComepxaHusl BpeaHblx mnpumeced. HopmupoBanue TtpeboBaHuil K TOYHOCTH
M3MEPEHUH. YCTaHOBJEHHE OOOCHOBAaHHBIX HOPM IOTPELIHOCTH. MeTOmUKH
KOJIMYECTBEHHOTO XUMHYECKOTr0 aHaiausa. Cdepsi pacnpocTpaHeHHs
FOCYNapCTBEHHOI0 METPOJIOTHYECKOr0 KOHTPONs H Hajg3opa. AKKpeIuTaius
aHalnuTUYeCKuX  jabopartopmil. CucremMa  aKKpeJWTaLUH  aHATUTHYECKUX
naboparopuii (uentpos). CHcTeMa aKKpeIWTalld¥ WCHBITATENBHBIX J1ab0paTopuil
I'OCT P. Tlopsmok mnpoBeneHHs aKKpeJUTauuu. VIHCIEKIMOHHBIA KOHTPOIb
ACATEIIBHOCTH aKKPEAUTOBaHHBIX naboparopuii. TokazaTenu kadecTBa METOIUK
ananusa. Qopmbl TpesacrasieHus. Criocobsl Beipaxkenus. OleHKa NPUTOTHOCTH
METOJIUK aHammsa. KouTtpons Ka4yecTBa pe3yabTaToB aHaJIM3a.
BHyTpriabopatopHblii onepaTHBHbL KOHTPOJIL IPOLEAYPhl aHanu3a. CTaHIapTHbIE
00pasipl B cucTeMe obecTedeHnsl KadecTsa paboTsl nabopaTopri. [IpHMEHIMOCTE
CTaHIAPTHBIX 0OPa3LOB B 1a00PaTOPHON MPAKTHKE.

Tabnuua 4
Coaep:xanue ceMHHAPCKHX 3aHATHIA 10 AHCHMILIHHE H KOHTPOJIBHBIX
MepONpUATHH
No Hamisnosaume paspenas No u HazBanmue L Konunuect
1 TeM JUCLIUTUTHHEI " KOHTPOJIBHOTO
/i CEMUHAPCKUX 3aHATHI BO YacOB
(YKpy1HEHO) MEpOIPHUATHSI o
Paznen 1. «Xumuko-ananuTuueckuil KOHTpoab 00BEKTOB arpochepsly | 14
Tema 1. [IpoGoot6op u Pasnoxenue po0. Tectuponanue 2
poOOIIOArOTOBKA Konnentpupopanue u
pasaesneHue npu
pOOOTOArOTOBKE,
Tema 2. ®uzuko- OCHOBHBIE KITaCCHI TectupoBanue =
XUMHUYECKHE METO/IbI 3arpsA3HAIOLINK
aHaJIM3a BOJIBI OpPraHUYeCKUX BEIIECTB.
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Tewma 3. ®uszuxo- Onpenenenue Tecrupopanme 2
XUMUYECKUE METOIBI OPTaHUYECKUX COSTMHEHUH.
aHanu3a BO3ayxa
Tema 4. Ananus nous u Omnpenenenne TectrpoBanue 2
JOHHBIX OTJIOKEHUN OpPraHuYECKUX
KOMITIOHEHTOB B TIOYBE.
Onpenesienne TOKCHYHBIX !
BEILIECTB. |
Tema 5. Ananus AHanu3 GHOTOTHYECKHX Tectupopanue 4 |
NPOAYKLHHU CENLCKOTO MaTepuaioB Ha COAEpKAHME
XO035#CTBA, IPOAYKTOB JICKapCTBEHHBIX
NUTaHus, OUOIOTHYECKHX | [IPENAPATOB, TOKCHYHBIX ¥
MaTEPUATIOB OJIYPMAHUBAIOUINX BEIECTB.
Pasnen 2. CoBpemennsie GU3NKO-XAMUIECKHE METOb aHAA3A ko8
Tema 1. Metonsl OKCTpaxiys u copOrus TecrupoBanue 2
paszeneHus u
KOHLICHTPHPOBAHUS
Tema 2. Tect - MeToxEI Wuukatoprsre 6ymarn, TectupoBanue 2
XHMHYECKOTO aHaIn3a HOPOLIKH, TPYOKU
Tema 3. Xumuxko- DKOTOKCHKAHTHI ¥ UX TectupoBanue 2
TOKCHKOJJOTHYeCKU onpeaencHue
KOHTPOJIH
HMroro no gacunniinne 20
7.3. Obpa3oBaTe/ibHbIE TEXHOJIOTHH
Tabnuna 5
AKTHBHBIE H HHTEPAKTHBHbIE (DOPMbI IPOBENEHHS 3aHATHI
N Tema u hopma 3annTus Hanmenoranne nenoanzyembIx Kon-
5 AKTHBHBIX M HHTCPaKTHBHBIX BO
n/x o0pasoBaTe/bHBIX TEXHOJIOTHH 44C0B
1. | HpoGootbop u Hayuno- Ipumenenne nporpammsr Simulink u | 4
IpoOONOArOTOBKA necnenosarensek | ChemLab nns onenxu
Wi CEMUHAp 3(pB(EKTUBHOCTY PA3IUIHBIX THIIOB
COpOEHTOB, IPUMEHIEMEIX B
Xpomarorpapuu.
2. | ®usmko- Hayumno- IIpuMenenue riporpammsl Simulink 4
XHMHYECKHE uccienorarenbek | naxera Mathl ab juig onucanug
MCTO/BI aHalTH3a it ceMUHap npoiiecca copOuru MOHOB Ha
BOIEL noHnTax (mousax). Macrep-kiace
ClIenianucToB-ar POXUMIKOB.
3 | XuMuxo- Hayuno- IpuMenenne KOMIIBIOTEPHOrO 4
TOKCHKOJIOTHYECKN | {CCIeA0BATENRCK | MOJETUPOBAHMS AT OLEHKY BIMSHUSA
i KOHTpOIb Uil ceMuHap TEMIIEPATYPHI Ha QU3UKO-
XUMHUYECKHE CBOMCTRA BEIIECTR
Beero 12
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OO01iee  KoJM4YecTBO

YacoB ayAWUTOPHBIX 3aHITHHM,

MPOBEEHHBIX C

NPUMEHCHMEM AKTUBHBIX M HHTEPAaKTUBHBIX O00pa30BATENLHBIX TEXHOJIOTH
cocrasisier 12 gaca (40% ot obmieli ay AUTOPHOM TPYI0EMKOCTH AHCIUIIIHHEI).

7.4. IlepeueHb BONPOCOB M CAMOCTOSITEALHOIO H3Y4YeHHs] THCHMIJIHHBI

(Moxyas) «@H3HKO-XHMHYECKHE METOIbI AHAIN32 00bEKTOB arpocgepbi»

Tabnuna 6
Ilepeuenn BONPOCOB /18 CAMOCTOSTENLHOI'O H3y4YeHHSs AUCHUNIHHDI

Ne | Ne paspenam ITepeuenn paccmaTpuBaeMbIX BONPOCOB IS KoJi-Bo

n/n TEMbI CaMOCTOATEJLHOI0 H3YYeHHS 4acoB

Pasnen 1. XnMHKO-aHANMTHYECKHH KOHTPOIb 00bEKTOB arpocdepsl 38

1. Tewma 1. llpeacraBurenpHas mpoba, crocoObl ee IMOJyYeHHs.
[IpoGootbop u | TpaHcropTHpOBKAa ¥ XpaHeHHe TIPoO, CHOCOOB HX
NPOGOMOArOTOB | KOHCEPBHPOBaHUs. IIpoGomoAroToBKa. Pasnoxenue -
Ka npo6. KoHuneHTpupoBaHMe W pasjele€HHE  PH

pOOONOATOTOBKE.

2 Tema 2. Onpenenenve 0000MIeHHBIX bU3NYECKUX H
Dusuko- XUMHUYCCKUX TIOKasaTelledl, OupelesitomuX KayecTBO
XUMUYECKUE BOJbl. OIpe/ielieHUe HEOPTaHMYEeCKUX KOMIIOHEHTOB
METO/IBI Box. IIpuposansie opranuueckue semecrsa Box. O0mas 10
aHaju3a BOABI | OLICHKA  COJAEpKaHWs  OpPraHM4eCKHMX  BEILECTB:

OMpPEJEJICHUE  OPraHUYecKoro  yrjiepoja,  asora,
(pocdopa.

3. Tema 3 Crmoco6bl 1 Meroast  orOopa mpo0  BO3jyXa.
Duzuxo- XuMuaecKuit cocTaB  BO3jyxa. Onpenencuue
XUMUYECKHE HEOPraHWYCCKUX KOMIIOHEHTOB BO3J/IyXa IPUPOJHOIO U
METO/IblI TEXHOT€HHOT'O IPOUCXOMKICHUSI. Onpeaenienue 3
aHajiuza OPraHU4YeCKUX COCIMHEHUH. Adpo3osu: o0pazoBaHue B
BO3JIyXa arMocepe, poas B IepeHoce HeJIETY4YHX

3arpsAsHSIOMUX BEIIECTB, 0cOOEHHOCTH pobooTGopa U
aHaJu3a.

4, Tema 4. Ananuz | Xumuueckuii coctas 1mous. ['yMycoBBIe BellecTBa.
no4yB ¥ JOHHBIX | Onpenenenne 06000IEHHBIX TOKa3aTEEHA.

OTIIOKECHHM Onpeennenre HEOPraHUICCKUX KOMITOHEHTOB. ]
DIEMCHTHBIN M MOJIEKYJ/ISIDHBIA aHaJIu3.
[IpobonoaroroBka. AHanu3 BOJHOM BEITSKKH.
Onpenenenyie OpraHuIECKUX KOMIIOHEHTOB B ITOYBE.

< Tema 5. Ananuz | Metoasl  MX  U3BJIGUCHMS,  KOHIIEHTPUPOBAHMS,
IPOLYKIUKA pasJieeHusl. OrmnpejiencHue KOMIIOHEHTOB,
CEJIbCKOTO ONPEACIISIOIINX MUIIEBYIO EHHOCTh NpoayKTa. OrieHKa
XO0351HCTBa, 0e30MacHOCTH  NHUIIEBBIX  NPOAYKTOB.  OCHOBHEIE 3
MPOAYKTOR anaurudeckue npobaemsl. OcobGennoctu  orGopa,
OUTaHWA, XpaHEeHMs U TPaHCIIOPTUPOBKU Oromace.

OMOJIOrMIeCcKuX
MaTepuajioB
Pasnen 2. CoBpemennbie QHINKO-XHMAYECKHE METOBI AHAJIH3A 40
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n/m

Ne pazgesna u
TeMblI

Hepeqeﬂb paccMaTpHBaeMbIX BOIIPOCOB JIJisl
CAMOCTOATEIBHOI0 H3Y4YCHHHA

Koa-Bo
JacoB

Tema |

Meronel
pasjeiicHus u
KOHLIEHTPHUPOBaH|
us

MeToEl  KOHIEHTPHPOBAHHUS,  [PUMEHSEMBIE B
KOMOMHHPOBaHHBIX U rUOPHTHBIX METOax
OIPCNIC/ICHAA ~ OPTaHUYECKMX U HEOPTaHMYECKUX
BeleCTB. OKcTpakiusa. OCaxICHHE U COOCAXKIEHNE.
Copbrusa.  CospemeHHBIE  CIIOCOGHI TIPOBEICHUS
KOHIICHTPUPOBAHMUS, npubopel ¥ ycTpoiicTBa.
Ocobennoctt  coucranus KOHLEHTPUPOBAHUS ¢
MeTOoJIaMHu OIIpeIeIeHUS 3JIEMEHTOB:
crexTpopoTomeTpueii, aToMHOM-a0copOIHeil, aTOMHO-
OMHCCHOHHBIM METOJOM C WHAYKIMBHO CBSA3aHHOM
II1a3MOH, PEHTIeHO(ITYOPECIIeHTHBIM, HWHBEPCHOHHOM
BOJBTAMIIEPOMETPUEH M Jp., a TaKKe ¢ Ta3oBoil u
KUIKOCTHOM ~ Xpomarorpadueil 1pu  onpenencHuu
OpraHuyecKux coeauHenui. Ilpubopel m1s ananuza.
Br160op MeTo/1a KOHIEHTPHPOBAHHS.

10

Tema 2

Tectr - Merommn
XUMHUYECKOTO
aHajm3a

Tecr-cucremsr, TECT-CPeJICTRA, TeCT-METOIUKH.
Knaccudukarnus recr-cucrem. O6mue MIPEICTaBICHUS O
MCTOHOJIOTMY CKPUHUHIA C TOMOIIBI) TECT-CUCTEM.
XUMUYECKME OCHOBBI TeCT-METOH0B. Peakumu wu
peareHTsl. OCHOBHEIE TPeOOBaHMS, NPEAbABISEMBIE K
peakiusiM.  CrocoOBl  HCIIONIB30BAaHMS — PEArcHTOB.
OCHOBHBIE THUIBI HOCHTEICH, HCHOMB3YEMBIX s
CosmaHmst  TecT-cucTeM. (OOmas  xapakTepucTHKa
CpeacTs sl TecTUpoBaHusa. MHaukatopHbie Oymarmu.
MHpuKatopusie  mopomky. VHauKaTopHble TpyGKW.
Tabserkn u nono6ubie GopMbl. 1'0TOBEIE PacTBOPHI B
KanenpHAIAX. IlaccuBHele no3umerprl. Tect-cpencTBa
Ha OCHOBE IEHONOMUypeTanoB. O0mias XapakKTepucTuKa
(DHU3UKO-XMMHUYECKHX  CBOHCTB  MEHOMOJINYPETAHOB.
OcobGeHHOCTH COpPOLMH 3NEMEHTOB U OpraHUYecKHX
COCJIMHCHUM Ha IIEHOIOIMYpeTaHax.

10

Tema 3.
XUMUKO-
TOKCHKOJIOTHYE
CKHI KOHTPOJIb

IIpenensno nomyctumsie kouuentpauuu (ITIK).
KoHTponb conepikaHusi OpraHUYECKMX TOKCHKAHTOB:
KaluUIsIpHas ra3oBast XpomaTorpadus, XpoMaTo-Mace-
CIIEKTPOMETPHS, BBICOKO3((EKTHUBHAS KHAKOCTHAS W
TOHKOC/IOWHAsA ~ Xpomarorpadus, CBEpXKpHUTHYECKas
dumonninas  xpomartorpadums. CoueraHne pasIUUYHBIX
BUJIOB XpomMatorpadhuun 1 pa3BUTHE
BBEICOKOCEIEKTHBHOIM NpOOOIIOATOTOBKH ISt
OIpeeTIeHus HOPMUPYEMBIX 3KOTOKCHKAHTOB.
W nentudukarms COEIMHEHUIA. IIpumenenue
PasJIMYHBIX BUIOB XpomaTorpadguu. AHaiaus cmecu 6e3
pasuenenus. Perucrpanys UK-, SIMP-ciiekTpoBs 1 Macc-
CIIEKTPOB CMECH.

10

Tewma 4.
HcrisirarenbHbl

HopmupoBanue mokasarencii cocraBa BEINECTB U
COlEpKAHUS  BPeHBIX npuMmeceil. Hopmuposamnue

10
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Ne | Nepaspenam Ilepeyenn paccmaTpuBaeMbiX BONPOCOB 115 Kou-Bo
n/n TeMbl CAMOCTOSATEIbHOI0 H3YYCHHS 4acoB

€ LIEHTPHI U TpeOOBaHMI K TOYHOCTH H3MEpEHHMH. Y CTaHOBJICHHE
Jaboparopuu 0DOCHOBAHHBIX ~ HOPM  MOIPEINHOCTH. MeTOTuKH
KOJIMYECTBEHHOTO  XuMHUUYeckoro amamusa. Cdepsl
pacnpocTpaHeHus rOCYJapCTBEHHOTO
METPOJIOTUIECKOTO KOHTPOJsS 1 Hazn3o0pa.
AKKpeTalus aHaTUTUYeCKuX aboparopuii. Cucrema
aKKpeaUTaluu AHAJIUTUYCCKUX Jaboparopui
(enTpoB). CHCTeMa aKKpeIWTALUH HCIBITATEIBHBIX
naboparopuit I'OCT P. [Ilopsiok mnposeneHus
AKKpeUTaliH. MucnekunoHHbIH KOHTPOJIb
ACATCIBPHOCTH aKKPEIUTOBAHHBIX JTA00PAaTOPHIA.

BCEI'O 78

7.5. KoutposbHbie padoTs! / pedepaTsl

IIpumep KoHTPOJILHOI paGoThI:
8. H3y4eHHe MeTPOJIOrHYeCKHX XapaKTePHCTHK METOA0B H3MepPeHHii.
IpakTuyeckue npumenenns nosoxenuii FOCT P UCO 5725

Ilpi  xumuYeckod CcepTUHUKALNK  CENbCKOXO3AMCTBEHHON MPOAYKLMK
HEOOXOMMMO YYHTHIBATh, YTO Ha KAYeCTBO KOHEYHOM MPOMYKIMH BIMSIOT TaKkKe
CpencTBa MpOWM3BOACTBA W BCS TEXHOJOTMYEcKas LENOYKa OT BhIPALUBAHUS
NPOAYKIMU OO ee MepepaGoTKM B TOTOBBIM NMPOAYKT, MOCHEAYIOIIEE XPaHEHHE,
TPAaHCIIOPTUPOBKA 10 MoTpebuTensi. Ha Bcex craausx 3Toro mpoiecca HeoOX0auMo
KOHTPOJMPOBAaTh Ka4e€CTBO MPOAYKIUHU (€€ KOJMYECTBEHHBIX M KaYeCTBEHHBIX
XapaKTepUCTUK) JUIs ONpeNeNeHHs] €€ MPUTOJHOCTH OINpPEACIEHHOMY LEIEBOMY
HasHauyeHui0. KOHTpome MOXXeT OBITh OCYINECTBIEH Ha CTaguM IPOM3BOJCTBA
(Ipou3BOACTBEHHBIM KOHTPOIIb) 1581071 B nporecce IKCIULyaTaluu
(9KCIUTyaTallMOHHBIH KOHTPONB). B KaXKJOM KOHTpOJE NPUMEHSIOT WA METOI
aHajau3a, Uiy METOJAUKY, UIIU CPeJICTBO U3MEPEHHS.

JIroGoit MeTox aHanu3a, METO¥MKA, CPEJICTBO M3MEPEHUS, Pe3yIbTaT aHaAIn3a
CUMTAIOTCA OIYCTUMBIMHU K MCIIOJIE30BAHUIO, €CIIM U3BECTHBI UX METPOJOTUYECKHE
XapaKTePUCTUKHU, ¥ OHW OTBEUAIOT BHIINOIHIEMEIM 3a1adaM. MeTpornorus - Hayka 06
U3MEPEHUsX, METOJAaX JOCTWKEHHUS WX eAMHCTBA U TpebyeMoil TOYHOCTH.
MeTtponoruueckue XapakTepucTHKY, HauOoiee 4acTo HCIIOIb3yeMbIe MPH aHAIIHM3E
CEJIbCKOXO3AMCTBEHHOM W NPYrMX BHUJIOB NPOAYKLMM NPUBEIEHBEI B CTaHAAPTaX,
KOTOpbIE HEOOXOAMMO U3YUUTh MPH BBIOJIHEHUY 3aaHUM.

KiroueBple  cioBa:  M3MEpeHHWe, HUCHBITAHUS, METOJ  M3MEPEHHUiA,
CTaHJapTH3alds MeTOJa W3MEpPeHUM, pe3ynbTaThl HW3MEepPeHUH, pe3yJIbTaThI
UCIIBITAHWH, TOYHOCTh, IIPABWJIBHOCTh, MPELHU3HOHHOCTh, CHUCTEMATHYECCKas
NOTrPEITHOCTh, [MOBTOPSEMOCTh, BOCIPOM3BOAUMOCTD, ClIy4yalHas IOIPeLIHOCTb,
SKCTIEPUMEHT II0 OLIEHKe TOYHOCTH, aJbTCPHATHBHBIM METOJI H3MEpPeHHH,
CTAaTUCTUYECKUHN aHaIMn3.




3ananne 1. Pa3paboTka M aTTecTAUMS METOXHK BbITOTHEHHSE H3MepeHu i
(MeTOAMK MCHBITAHMI NMPOIYKUMH, B TOM 4HCJIe AJs Oejied MoATBepHKICHHS
COOTBETCTBHA).

Ilpu BBIMONHEHMHM 3amaHMs  HEOGXOMUMO JAaTb OTBET Ha ClEAYIOIIHe
BOIPOCHI:

I.I.  Kak ocymecrsusiercs OpraHM3alus IJIAHUPOBAaHUS W  NPOBENEHHUS
OKCIICPUMEHTa IO OLEHKE pa3iM4yHBIX TMoOKazaTeneil ToyHocty MBU
(METpOJIOrHYecKUX HCCIe0BaAHMIH paspabotanHot MBU ¢ nensio ycraHOBIeHHS
TIPUITMCAHHEIX  XapaKTEPHCTUK — MOTPEIIHOCTH  M3MepeHHil, ITOBTOPSIEMOCTH,
BOCIIPOM3BOIUMOCTH).

1.2. Kakue cymiecTByoT crioco6sl OKCINEPUMEHTANIBHOM  OLEHKH pPa3IU4YHBIX
TOKa3aTeNedl TOYHOCTH (XapaKTEPUCTHK norpemsocty) MBU.

1.2.1. OcnoBHO# MeTos onpenenenus CTaHJAPTHBIX OTKJIOHEHUI IIOBTOPSIEMOCTH 1
BOCTIPOM3BOIMMOCTH ~ PE3YIBTATOB M3MEPEHHA  XapaKTEpPHCTHK OJTHOPOJHBIX
(M/ICHTHYHBIX) MaTEPHANIOB (06HEKTOB).

Uzyuyute 'OCT P UICO 5725-1 paszensl 5, 6, 7, TOCT P ICO 5725-2, pa3nenst 5
u 6; nyHkTsl 1.4, 1.5, pasgenst 4, 5, 7; TOCT P UCO 5725-6, pasnen 4, TOCT P
8.563, mynktsI 5.1, 5.2; TOCT P 51672 nyHKTbL 5.7, 5.9; TOCT P 8.563, nyHkT
5.2, T'OCT P 1.5, nmynxr 7.3.8.

1.2.2. AnbrepHatiBHBIE  METO/IBI ONpeJICNIeHUs]  CTAaHJAPTHBIX  OTKJIOHEHWIA
HOBTOPCMOCTH M BOCIPOM3BOJAUMOCTH PE3yNbTAaTOB H3MEPEHHil XapaKTePUCTHK
FETCPOreHHBIX MaTepHaJIOB (HEUAEHTHYHBIX OOBEKTOB).

1.2.3. Cnocobbl BHYTpHIa6opaTopHOro u MeXJ1a00paTOPHOrO HCCNIENOBAHUS U
aHalli3a  HPOMEXYTOYHBIX — TIOKa3aTeNedl  IPElH3HOHHOCTH, OOYCIOBIEHHBIX
M3MCHEHUAMH YCIIOBUH OSKcrepuMenTa (hakTopos - BpeMmsi, KaTubpoBKa, oreparop
1 000py10BaHKE) B Ipeeax 1abopaTopuu.

1.2.4. OcHoBHEBIE CIIOCOOBI OTIPECIIEHHUsT CUCTEMAaTHYECKOH MOTPEIIHOCTH MeTona
usmepenuii (MBI).

1.2.5. CnocoGbI onpesieneHus cucTeMaTHYecKoi NOIPENTHOCTH NabopaTopuu mpu
peaM3aliin KOHKPETHOrO MeTo/ja u3MepeHuii (konkpetsoit MBH).

1.3. Yem ormmuarorest mporenypst BHYTPUJIabOpPaTOPHOrO KOHTPOJIs TOKa3aTeleit
TOYHOCTH PE3yJIbTAaTOB BBINONHIEMbIX U3MEPEHHii: C NIPUMEHEHUEM KOHTPOJIBHBIX
Kxapt IllyxapTa u METOZOM KyMyJISITUBHBIX CyMM.

Wsyunts FOCT P UCO 5725-5, pasnenst 1, 4, 5, 6; TOCT P UCO 5725-3,
paszienst 5 -9; TOCT P UCO 5725-4, paznenst 4, 6;: TOCT P ICO 5725-4, paznen
5; TOCT P UCO 5725-6, pazmen 6; myHKT 6.1 (Tabsuua 3), nmyukr 6.2; TOCT P
8.563, nynkr 5.2; TOCT P 1.5, nynkr 7.3.8; TOCT P 8.563, pasmen 5, myHKT 5.2;
I'OCT P 1.5, myuxr 7.3.

3apanue 2. Crangaprusaums MBHU (verona KOHTPOJIsA, H3MepeHui,
HCNIbITAHUI, aHATH32)

2.1. KaxoBer obmue TpeGOBaHUS K OKYMEHTY, PeriIaMeHTUPYIOLIEMY CTaHAAPTHBIM
METOI U3MEPeHHH, UCTIBITaHuH, aHau3a (MBH).

19



2.2. Kak naercsi 060CHOBaHHE MPEIIOKEHHH O BO3MOXHOCTH CTaHJapTHU3aI[id B
Ka49ecTBe anpTCPHATHBHOIO METOAA W3MEPEHHMH (MCIBITAHMY, aHANHM3A), IIMPOKO
HCIojib3yeMoro  Ha  mpaktuke. Kakwe  TpeGoBanus  npemmaBIsSIOT K
KBa3UMEX/1aDOpaTOpHOH  MporpamMMme  ampoGauud  adbTePHATHBHOIO  METOJd
M3MepeHuil (MCrbITanui, aHanusa), ansrepHaTuBHoil MBI

2.3. KakoBa mnpomenypa MexnabopaTOpHOIO OIEHHUBAHHS U MOATBEPIKACHUSI
ToKaszare/ied TOYHOCTH MpPEIaraeMoro K CTaHAAPTU3ALMM AlbTepPHATUBHOIO
METO/Ia M3MCPEHNH (UCIBITAHUH, aHANK3a), IPEAHA3HAYEHHOrO IS ONpEeeHHUs
OJIHOT'O M TOTO K€ MOKa3aTeNlsi Ka4ecTsa Wik 6e30IacHOCTH MPOAYKUmH (Tpolecca
HJIM YCIYTH), VISl KOTOPOTO yXe CTaHAapTH30BaH UHO#H (HA CeroHs OCHOBHOM MM
apOUTPaXKHbIi) METOI M3MepeHHit (MCTIBITAHMH, aHATH3a).

2.4. Cranpaptuzanus TpeGOBaHMII K yCTAHOBIEHHIO OKOHYATEIHLHOTO pe3yiabTara
UCTIBITAHWA M pa3pellieHus] CHOPHBIX CHTyalMii — MpOLEAYp BBHINOIHEHHUS
apOUTpaKHbIX M3MepeHH#l (MCIBITAHWI) € y4YeTOM METONOB MPOBEPKHU
TIPUEMJIEMOCTH  Pe3yJbTaTOB M3MEPEHMH (UCHbITaHWH), MOMy4eHHBIX B YCIOBHSIX
KaK IIOBTOPSIEMOCTH, TaK ¥ BOCIIPOU3BOIUMOCTH.

Wsyunts tpebosarus 'OCT P UCO 5725-1 nyrkts! 4.1, 6.2; TOCT P UCO
5725-6, paznen 8, myuktsl 8.1 - 8.3, 8.5; TOCT P UCO 5725-6, pazgen 5; TOCT P
NCO 5725-1, pasgen 7; TOCT P 1.5, nynkr 7.3, nynx7.3.2; TOCT P 8.563, paszzen
7; TOCT P 51672 nyukr 5.11; TOCT P UICO/MDK 17025.

3ananue 3. OueHKa KOMIETEHTHOCTH HCNBITATEIbHBIX JgabopaTopuii
3.1. KakoBbl KpUTEpHUM OLEHKH KAyecTBa NPUMEHEHHs naboparopueii MeToJI0B
W3MEpEHUH, UX JOKYMEHTHUPOBAHHS M COOJIOACHNUS CTAaHAAPTHU30BAHHBIX MPOLELYD
BBINOJHEHUS] U3MepeHul (MCIBITaHUH) - juis JiaGopaTopuit - 3asBUTeNed Ha
IIOJIyYCHHE NIPU3HAHUS CBOEH KOMITETEHTHOCTH.

3.2. Ouenka cOOTBETCTBUS IPHMEHEHNUS B JIaGOPaTOPUM HPOLELYD KOHTPOJIA
[I0Ka3aTenedl TOYHOCTU pe3yNbTATOB BEIUIONHIEMBIX W3MEpeHUH (MCIBITaHMIT)
tpebosanusm 'OCT P UCO 5725 (s Boex naGopatopwii).

3.3. Ouenka IeaTenbHOCTH 1aGopaTopyil OCPEACTBOM MeKIaBopaTopHBIX
CpPaBHHUTEJILHBIX UCTIBITAHHH.

3.4. Kak ocyIecTBIseTCS MHCTIEKITMOHHEIN KOHTPOJIb 3a JIeSTEIBHOCTHIO
aKKPEeMTOBAaHHBIX JTabOpaToOpuid.

Wzyqute 'OCT P UCO 5725-1, paznen 7; TOCT P UCO/MDK 17025; TOCT
P UICO 5725-4, pasnen 5; TOCT P UCO 5725-6, paspen 7, nyukrst 7.1, 7.2; TOCT
P WCO 5725-6, pasuen 6; pazuen 7, nyHkt 7.3; TOCT P UCO 5725-6, pazuen 7,
nyHkrel 7.1, 7.2.4, 7.3.4; TOCT P UCO 5725-6, pasnen 7, myrxr 7.3.

Crenare BBIBOBL.

KOHTpOJ]belC BOIIPOCHI

1. CymecTByeT 1M 1IN [aQHHOTO MeTOJa W3MEpEeHMil Y IOBIIETBOPSIIOLINMA
COOTBETCTBYIOIIUM TPeOOBaHUSIM TAJIOH?

2. Ckompko  naGoparopuifi HOKHO OBITH BOBIEYEHO B  COBMECTHBIN
JKCIEPUMEHT?

3. Kaxum o0pasom 10/KHBI 0TOMPAThCS 1aGOPATOPHK, U KAKMM TPEGOBAHHUSM
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OHH JTOJDKHBI YZIOBJIE€TBOPSTH?

4. Kaxos 1uanasoH yposHeii, ¢ KoTOpbIMH TPUIETCS CTOJKHYTBCS HA TIPAKTHKE?
5. CKoJbKO ypOBHEHN JOKHO GBITH HCTIOIB30BAHO B SKCIIEpUMEHTE?

6.  Kakwe marepuainbl SBASIOTCS MOAXOASIMMHU JUIS NPEACTABICHUS JaHHBIX
YPOBHEH U KaKuM 00pa3oM OHU JOKHEI GBITH OATOTOBICHE?

7. Kaxoe 4nciio mapamiensHbIX onpeneenuii 10KHO GbITh HA3HAYCHO?

8. Kakue BpeMeHHbIE PAMKH [TOJKHBI GBITH YCTaHOBJIEHBI [UlA 3aBEpIIEHUs BCEX
U3MEpPEeHU?

9. ABnsiercs nu mcxonHas Mozmens (.5.1 TOCT P UUICO 5725) nopxonsien, wiu
AAOJIKEH OBITh PACCMOTPEH BHIOM3MEHEHHBIH BapHAHT?

10. Hy>xHbl 111 0cOGBIe MepbI MPEIOCTOPOKHOCTH IS 0BecedeHus YBEPEHHOCTU B
TOM, HTO BO BCeX Ja0OpaTopusX M3MEPEHHSM IIOJBEPrarOTCs HICHTUYHbIE
MaTepuabl, HAXOAAIIHECS B OJHOM H TOM K€ COCTOSHUU?

11. Kakue cyIecTByiOT BUIBI KOHTPOIIS?

12. UYro wu3ydaer Merponorus, Kakue METPOJIOTHYECKUE  XApPaKTePUCTHKH
HNPUBOJSATCS B CTAHAAPTAX?

Templ pedpepaTos no yuebnoii nucnuniune (Moay.i0)
«PH3HYECKO-XHMHAYeCKHE METOIbI AHAJIH32 00HeKTOB arpocdepbi»:
. IlpenensHo nomyctumble KoHuenTparuu (ITIK).
KoHTposk comeprkanusi OpraHM4ecKix TOKCHKAHTOB (DHU3UKO-XUMHYECKUMHU
METO/IaBMH.
Kanunnsipnas rasosas xpomarorpadus.
XpomaTo-Macc-CreKTpOMETpHS.
BricokoaddexTrBHas KHIKOCTHAS H TOHKOCTOWHAS xpoMatorpadus.
CeepxkputHueckas ¢ironaHas XxpoMaTorpadus.
Coueranue pasnH4HBIX BUOB XpoMaTorpaduu u pa3BUTHE
BBICOKOCEIICKTMBHOM ITPOOOIIOATOTOBKH /IS ONPe/ieieHtsi HOPMUPYEMBIX
9KOTOKCUKAHTOB.
8. Mnenrndukanus coenunaennii. [IpuMeHeHne pa3IndHbIX BUIOB
Xpomarorpadpuu.
9. Ananus cmecu 6e3 pasaeneHus.
10.Peructpanus UK-, AMP-cieKTpoB 1 Macc-CIeKTPOB CMECH.
11.Coueranue pas3IMyYHbIX BUIOB XpoMaTtorpauy U Macc-CIieKTPOMETPHH ¢
VOHHU3AIMeH B LIMPOKOM JIHala30He JaBJIeHUi B HMCTOUHUKE HOHOB.

=

o ) M e L

8. ®@opMa mnpoMeKyTOUHOH aTTeCTAUHH W (¢ona oLEeHOYHBIX CpeicTB,
BKJIHOYAK LI HIi:

- Ilepeyenr KOMIICTEHLMH BBINYCKHUKOB 00pa3oBaTeIbHON NpPOrpaMMEL, B
(popMHUpOBAHIN KOTOPHIX YyUACTBYET AUCIIHILIHHA (MOzyniB).

- Turnosble KOHTpoOnbHBIE 3ajaHWs WA HHBEIE MaTepHallbl, HEOOXOMUMBIE IS
OLIEHKH PEe3yNbTaTOB O0YyUYEHHUS.
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IIpumepHbIil nepevens BOIIPOCOB K 3a4eTy IO IHCUHILINHE (MOIY.II0)
«DPH3HYECKO-XHMHYECKHE MeTOAbI AHAIH3A 00heKTOBR arpocgepbi»:

1. Yro u3yuaer XuMHKO-aHATHTHYECKHIT KOHTPOJIb 00BEKTOB arpocgepsi.

KakoBbl 0CHOBHBIE 06BbEKTHI aHAM32 B arpocdepe.

3. Kakosa ponb dusvko-xummuecknx MeToIoB aHATH3a B peleHu npobiem
OKPY’KalolleH cpeapl.

4. Kak mposomsit  mpo6oot6op. IlpescTasurenphas nmpoba, cmocobsl ee
monydenus. TpaHcmoprupoBka U XpaHeHue npod, cnocobbl  ux
KOHCEPBHPOBAHHS.

5. Kak npoBozsr npo6ornoarorosky. Pasnoxenue npo6. KoHuentpuposanue u

paszenieHue Ipu npoOOIOArOTOBKE.

Kak orbupator 1 xpansT mpo6sr BojbL.

Ornpenenenre 0606IIEHHBIX bH3MYECKUX ¥ XUMHUYECKUX rnokKasarteJsie,

ONPEACILIIOIMX  KadecTBO  BoAbl.  OmpeleneHre  HEOPraHUYECKHX

KOMIIOHEHTOB BO/I.

8. IlpupoznHble opraHuYeckue BelecTBa BoJ. OO6Ias oueHKa CojepKaHus
OPraHMMECKUX BEIIECTB: OIpPEJENeHHe OPraHHYECKOTO YIIepoaa, a3oTa,
docdopa.

9. OcHoBHBIE KJIACCHI 3arpsSI3HAOIINX OPraHMYeCKUX BEIleCTs.

10.KaKoBbI HCTOUHHKH MOCTYITEHHS TOKCHKAHTOB, YCTOHYHMBOCTH TOKCHKAHTOB
B OKpYyXKalolled  Cpeie,  TOKCHYHOCTb,  METONbl  H3BJICYEHHS,
KOHLUCHTPUPOBAHUS, Pa3JICIICHUS U OTpe/ieIeHHS.

11.Kak ananusupyior Bo3myx ropomos, BO3JyX paboueil 30HBI, MPOMBIILICHHBI
U TPAaHCIIOPTHbIE BBIGPOCKI.

12.KakoBsl crioco6s! 1 MeToms! 0T6Opa pob Bo3ayxa.

13. Xumuveckuit cocras Bosnyxa. Onpenenenne HEOPraHWYECKUX KOMIIOHEHTOB
BO3AyXa MNPHUPOAHOrO M TEXHOICHHOr0 MNpoucXoXaeHus. OmnpeneneHue
OpraHU4YeCKUX COSTMHEHHH.

14.Asposomu: obpasosanne B atmocdepe, poms B MEPEHOCE HEeNeTy4YyuX
3arpsA3HAIOIIMX BEIIECTB, 0COOEHHOCTH NPOO0OTOOpa 1 aHAIH3a.

15.ABTOMaTu3anus aHanu3a Bo3ayxa. OCHOBHBIE THIBI Ta30aHAIU3ATOPOB.
JlucTaHIMOHHBIE METOIBI aHATH3A.

16.KaKoBBI 0COGEHHOCTH (DH3NKO-XUMUYECKOTO AHATM3A [IOUBI. IIpo6oorGop.

17. Xumudeckuii  coctaB  mous. I'yMycoBble  BelmecTsa. Onpenenenne
00061meHHBIX mokasatenedt. Omnpenenenue HEOPraHU4YECKUX KOMITOHEHTOB.
OJIEMEHTHBII U MONEKYIAPHBIHA aHAIN3.

18.ITpoGonoaroroska mo4s. AHaIN3 BOJ/IHOM BBITSXKH. MeTonbl U3BleYeHUs |
KOHIEHTPUPOBAHUS 3arpsA3HSIONINX OPraHUYECKUX BEILIECTB.

19.0npenenenye opraHiueckix KOMIIOHEHTOB B TIOUBE.

20.0Onpenenenre TOKCHYHBIX BENIECTB.

21.0cHOBHBIE ~ aHAMTHYECKHE TPOBIEMBI Opyd  aHanu3e OHOJIOrHYECKUX
00beKTOB. XHUMHUUYECKHE BeleCcTBa numM. MeToasl HX H3BIIEYEHUS,
KOHLIEHTPUPOBaHUS, pa3eIICHHS.
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22.0npejienenyre KOMIIOHEHTOB, ONPEIENSIONIMX MHILEBYIO IEHHOCTh IIPOAYKTA.

23.0ueHka 0€3011aCHOCTH MUIIEBHIX IIPOJIYKTOB.

24.0cobennocTd 0T60pa, XpaHeHHUs M TPAHCTIOPTHPOBKH GroMace.

25.MackupoBaHue, pasfieNeHHe | KOHLIeHTpUpoBaHue. Kiaccudukanus
METOJIOB  pa3lielieHHs U KOHLIEHTPUPOBAHHMS. KonuuectBenusie
XapaKTEPUCTUKU ITUX METOOB.

26.ITpyHnunEl codeTaHus MPOGONOATOTOBKY 1 METOJIOB OIPEEIICHUS BEIIECTB.

27.IlpoTo4Hble M aBTOMATH3MPOBAHHBIE METOJbl AHANHM3a, BKIFOYAOLIHE
KOHLIEHTPUPOBaHKE.

28.Metonpl  KOHLEHTPHPOBAHMS, IIPUMEHSEMBIE B KOMOMHHMPOBaHHBIX H
THOPHIHBIX METOJaX ONpeJeleHHss OPraHMYeCKUX M HeOPraHHIecKHX
BELIECTB.

29.0xkcerpakuus. OcaxneHue U cooCaxIeHue. CopOuusi.

30.CoBpemennbie  CrocoGbl  NPOBEJICHHSI KOHLEHTPHPOBAHMUS, pubopel U
yCTpOUCTBA.

31.0coberHOCTH COYETAHMS KOHIEHTPHPOBAHWS C METOAAMHE ornpezeeHus
3JIEMEHTOB:  CHEKTpO(oTOMETpHell,  aToMHOW-aGcopbiyeii,  aTOMHO-
OMHCCHOHHBIM ~ METOAOM ¢  MHAYKTHBHO  CBS3aHHOM  I1a3MO,
PEHTIeHO(ITYOPECIIEHTHBIM, HHBEPCHOHHOM BOJIbTAMIIEPOMETPHEN U AIp., a
TaKK€ C Tra3oBOM M >KUAKOCTHOM Xpomartorpaduedl mpu onpeeieHHu
OpraHu4YecKuX COeJUHEHHH.

32.Beibop Meroma KOHLEHTpupoBaHus. ONTMUMU3ALMS YCTOBHIl ONpe/eneHus
BELIECTB.

33.I1pumepsi COpOLIMOHHO-CIIEKTPOCKOIMMYECKUX u COpOLIMOHHO-
XpoMarorpau4eckux METOJOB OINpeNeNneHnsl BEIIECTB, B TOM HYHCIe
IIPOTOYHBIX ¥ ABTOMATU3MPOBAHHEIX.

34.001wmas XxapakTepHCTHKA TeCT-METO0B ¥ 06J1acTh IPHUMEHEHHS.

35.TecT-cHCTEMBI, TECT-CPEICTBA, TECT-METOIIKH.

36.XvMHYeCKHE OCHOBBI TEeCT-METONOB. Peakumu u peareHThl. OCHOBHbBIE
TpeOOBaHUs, NpenbsBiseMble K peakuusM. CrocoObl HCMONIH30BAHHS
peareHToB.

37.0cHOBHBIE THUIBI HOCHTEJEH, UCIONB3YEeMBIX IS CO3JAHMS TECT-CHCTEM.
Ob6uwias xapakTepucTHKa CpENCTB Ui TECTHPOBAHUS. VIHIMKATOpHBIE
Oymaru. MupuxatopHsle mopowmkd. WMuaukaropHsie TpyOku. TabmeTku w
1o7100HbIe POPMBI.

38.Tecr-cpeacTea Ha OCHOBe meHononuyperaHoB. O6luas XapaKTepUCTUKA
(GU3UKO-XMMHUYECKUX CBOWCTB NeHomomuyperaHoB. OcobGeHHOCTH copOLUH
SJIEMEHTOB M OpPraHHYECKUX COEAMHEHMH Ha neHonosmyperaHax. Obiactu
NPUMEHEHUs TIEHOIIOJMYPETAHOB B XMMHYECKOM aHaIIn3e.

39.TlpuMepsl onpese/ieH|ss HEOPraHUYECKUX M OPraHHYEeCKHX COeIHHEHUH ¢
TOMOILIBIO TECT-CPEJICTB HA OCHOBE MEHOTOINYPETAHOB.

40.0Onpenenenyie HEOPraHUYECKUX W OPTAHHYECKMX COCHMHEHHM B Pa3THIHBIX
o0BeKTax arpocdepsl.

41.9K0J10r0-aHaIMTHYECKUH KOHTPOJIb TOKCHYHBIX OPTAHMYECKHX COEJUHEHMA.
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42.ACTOYHMKH TIOCTYMIEHHS 9JKOTOKCHKAHTOB B OKPYXKalOILYI0 ~ Cpeny.
OcHoBHBIe TpeGoBaHUS K 9KOJIOr0-aHAJIMTHYECKOMY KOHTPOIIIO.

43.I1penenbHO JNOMyCTHMBIE KOHLIEHTPALIMH (TTK).

44.KOoHTpOsIb COllep)KaHUS OPraHMYECKHX TOKCHKAHTOB: KallWIIpHas ra3oBas
XpoMaTorpausi,  XpoMaTo-Macc-CIeKTPOMeTpHs,  BBICOKO3((EKTHBHAS
KUJIKOCTHas ¥ TOHKOCIOWHAsi — Xpomarorpadus, CBEpXKpUTHUECKas
(monnHas xpomarorpadus.

45.CouetaHue  pasiTUYHBIX  BUJIOB Xpomarorpauu M pasBUTHE
BEICOKOCEIIEKTUBHON NPOOONOArOTOBKM Ul OIpEIENeHHs HOPMUPYEMbIX
9KOTOKCHKaHTOB. MnenTudukanus coenuuenuii.

46.IlpuMeHeHUe pasIMuHBIX BUIOB XpoMmaTorpaduu. AHATH3 cMecH 6e3
paszesneHwus.

47.Peructpanus UK-, SIMP-cniexTpoB u MacC-CIIEKTPOB CMECH. Y CTaHOBJICHHE
BEPOATHOM CTPYKTYphl Ha OCHOBAHHM MAacC-CIIEKTPOB, HK-criekTpoB u
JaHHBIX PeaKUHOHHON XpoMaTorpahuu.

48.11enu, 3anaun, 061aCTh NESTENLHOCTH AHAIUTHYECKOM nabopaTopuu.

49.Bunsl nccneoBaHuUs BEIIECTB, MATEPUANIOB U WX XapaKTEepUCTUKHU. AHallu3
NPOAYKLIHH.

50.TTousTne cepruduKaunm NpoIyKIKy.

51.Ananu3 O0OBEKTOB, CBS3aHHEIX C oOOecHeuyeHHeM JKU3HENesTeIIbHOCTA
YeJIOBeKa, M OOBEKTOB OKPYXKAIOLIEH CPeIpL.

52.HopmupoBanue mokasaTellel cocTaBa BEIIECTB M COJIEpKAaHHS BPEAHBIX
npumecei. HopmupoBanue TpebGoBaHMI K  TOYHOCTH U3MEpPEHU.
YcraHoneHne 060CHOBAHHBIX HOPM MOIPEIIHOCTH.

53.MeToMKH KONINYEeCTBEHHOTO XMMHUYECKOT0 AaHAIM3A.

S4. AKKpenuTanus aHANIMTHYECKUX naboparopuii. Cucrema aKKpequTaluu
AHATUTHYECKHUX JIabopaTopuit (IIeHTPOB).

55.1lopsiiok npoBeieHus aKKpeIUTAIINY.

56.IHCIIEKLMOHHBIH KOHTPOIIb AESTENbHOCTH AKKPEIHTOBAHHBIX nabopaTopHid.

57.TTokazarenu kadecTBa MeToAuK aHanusa. @opmsl npencrasienus. Croco6bl
BeipaxkeHus. OLeHKa MPUTOHOCTH METOAUK aHAJH3a.

58.KoHTpons  kauecTBa  pesysnbTartoB  aHanu3a.  BHyTpuaaGopaTOpHbIi
ONEPaTUBHBI KOHTPOJb TpOLEenypsl aHamu3a. CTaHgapTHble 06paslbl B
cucreme oOecnievenusi kayectBa paGorsl JaGoparopun. IIpMMEHUMOCTBH
CTaHJAPTHBIX 00Pa3L0B B 1a0OPaTOPHOH MPAKTHKE.

- Meroauueckue MarepHansl, ONpPENENAONIHE TMPOLEAYPY OLCHUBAHMS
pe3ysIbTaToB 00y4YeHusI.

@opMbI NPOMEKYTOUHOH ATTECTALMH [0 AHCUHILIHHE (MOIY.TI0): 3a4eT.
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9. PecypcHoe obecneyenue:
9.1 Ilepeuens ocHOBHOIH JINTEpaTypbi

1. Anekcaumposa D.A.Taiinykosa H.I. AHamuTuueckas XuMusi B 2 KHUrax.
Kuura 2. ®usnko-xuMuueckue METOJbI aHanusa. 2-e u3gn. Menp. u mgom. M.:
WUz n-po FOpaiir. 2014. 335 c.

2. Cprue C.H., TaspwiuHa B.A. BricokoahdexTrBHas  kuIKOCTHAS
Xpomatorpaus: — aHanMTHKa, (u3MYecKas ~ XUMUus, pacrno3HaBaHue
MHOTOKOMITOHEHTHbIX cucteM. C-Iletep6.: U3s-Bo Jlans, 2013. 256 c.

3. CoexTtpaibHble METOIBI aHANW3A. IIpaktnueckoe pykosoxctso. Ilox pen.
B.®. Cenemenena u B.H. Cemenosa, C-Ilerep6.: M3s-Bo Jlansb . 2014. 416 c.

4. Jlebyxos B.M., Okapa A.U., TMaBmouenxosa JLIT. ®HU3HKO-XHMHAYECKHE
MeToabl uccnenosanus. C-Ilerep6.: 3s-po Jlans. 2012. 480 c.

5. I'anees A.A., Ilomymos C.E. Ilyneumes A.A. wu op. ATOMHO-
ancopbunonuslit anamus, C.-ITetep6., M3a-o Jlaus, 2011, 304 c.

6. Konroxos B.B. Xpomarorpadust. C.-Iletep6., Usa-so Jlann, 2012. 224 c.

7. Jlamackun B.B., Ilerpuii O.A., Hupnuna I'.A. Dnexrpoxumus. C.-Ilerep6.,
Hzn-Bo Jlans, 2015. 672 c.

9.2 Ilepeuenn 10MOIHHTENLHO JIHTEPATYPBI

1. Benonyxos C.JI, Illxee T.B., Craprix C.D. u ap. JlabopaTopHblii MpakTHKYM
no (Gu3NIeCKOR W KOWIOMAHON xumuu. M.: M3n-80 MCXA wumenu KA.
Tumupszesa, 2012, 300 c.

2. T'nasko B.M., Benomnyxos C.JI., Cropuesoii B.®d. HaHOTeXHONOTHH U
MaTepHallbl B CELCKOM X03sHcTBe. M.: M3n-so ®I'BOY BO PITAY-MCXA
uMmenu K.A. Tumupsizena, 2015.- 257 c.

3. Benonyxos C.JI., [imutpesckast U.1., Aaroumn B.A. u ap. MeTozs! ananusa
CEPBI IIPX KOHTPOJIC Ka9eCTBa NPOAYKLINH pacTeHreBoACTBa. M.: M31-Bo
PI'AV-MCXA umenu K.A. Tumupsizesa, 2015.- 189 c.

9.3 Ilepeyenb pecypcoB HHGPOPMANMOHHO-TeJeKOMMYHHKAMOHHON CeTH

«HHTepHET
» Scifinder - MouCcK METOINK CHHTE3a, JTUTEPATYPHBIA M MATEHTHBIN MOUCK TI0
XUMUH,
o SPRESIweb - nureparypHslii ¥ mNaTeHTHBI IOMCK, MOMCK MO YacTH

MOJIEKYJIBI  T.II.

o eMolecules - nouck coenunenuii B KOMOMHATOpHBIX Ga3ax JaHHEIX,

« ChemExper - mouck coepunenuii B pa3nmuvHeIX 6a3ax SaHHBIX,

o SyntheticPages - nTepakTiBHas 6233 JaHHEIX XHMHYECKHX METO/HK,

o ISI's Reaction Citation Index (RCI) — 6a3a maHHBIX 10 XHMHYECKUM
peaxusm,

« Elibrary.ru - poctyn x aHHoTaumsm crtatedt B 30 ThiC. JKypHauax,
TOJIHOTEKCTOBBIN ITOUCK,
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« Six NMR spectral and physical property databases from Advanced Chemistry
Development (ACD) — panHble 10 (GHM3MKO-XMMMYECKAM CBOMCTBAM
COCIIMHEHHH,

« Cambridge Crystallographic Data Centre — noxckoBasi CHCTEMA IO CBOWCTBaM
BemecTB B 6aze Cambridge Structural Database,

« ChemSource — VnTepHeT — pecypc 1o pasjenam XuMHH,

o NIST Chemistry WebBook — naHHBIE MO TEPMOXMMHMYECKHM CBONCTBAM,
SHTANBIMK 00pa3oBaHys, SHTpormH Oosee 15 000 XUMUYECKHX COEqMHEHMI

« The WWW chemical structures database - coxepxutr Gonee uem 2250
CTPYKTYDP, CCBIIKM Ha OpHruHajibHble crpaHulpl Cetu. CTpyKTypHBIH U
CyOCTPYKTYpPHBII ITOUCK, OMCK 1O (GOpMYIIe, 110 HA3BAHUIO U JIp.

« BA3A JAHHbBLIX "XWMMHIA" BcepoccuiicKOro HHCTUTYTa Hay4dHOW W
texuudyeckoil uHdopmanuu (BUHWUTHU) - [loctymuel crienyromnye 0a3sl
JIaHHBIX, cojepkaniue WHpoOpMaIHio B obmacTy XumuH: Xumus, OU3HKO-
xuMudeckas Ouonorusi, Kopposusi u 3amura oT KOpposuw, Mertamutyprus,
Oxpana oxpyxaromieii cpezsi, O630pbI.

« MDL Information Systems — HH(pOPMAIIMOHHO-TIONCKOBAsS CHCTEMa IS
YU€HBIX B 00JIaCTH €CTECTBEHHBIX HAyK H XHMUH,

« MDL Drug Data Report (MDDR) - 6a3a nmaHHBIX, coiepxainas Oolee
100,000 coepunenuit (MDL Information System Inc.)

» AntiBase 2.0 — 6a3a ganubix o 6onee yem 20 000 mpupoOAHBIX BELIECTB.

9.4 Ilepeuenr HHPOPMANHOHHBIX TEXHOJIOTHH, MCHOOJb3yeMbIX TPH
ocyliecTBJeHHH 00pa3oBaTe/IbHOIO TMpolecca, BKJIKYas NpPorpamMMHoe
obecnevyenue, HHGOPMALHMOHHbIE CIIPABOYHbIE CHCTEMbI:

1. Ilporpamma ChemLab. — st mpoBemeHHss BHPTYAIbHBIX XUMHYECKUX
3KCIEPUMEHTOB.

2. [Iporpamma MathlLab — nns MonenupoBaHusl BIMSHUS YCIOBUN XUMUYECKUX
peakuui, KaTalIu3aTOPOB M UHTUOUTOPOB HA BBIXOJ MPOAYKTOB IIPU MPOBENCHUH
OKCIEPUMEHTOB.

3. Ilporpamma Statistica — nna aHanu3a O3SKCICPUMEHTAIBHBIX JaHHBIX,
BM3YJTM3aIMH MMOJYyYEHHBIX Pe3yJIbTaTOB, CTATHCTHYECKasi 00paboTKa pe3ysbTaToB.

9.5 Onucanue MaTepHaJIbHO-TEXHUYECKOH 0a3bl.

Jlnsg  peanuzanuu TpOrpamMMbl TIOJTOTOBKM TI0 AUCHUIUTMHE (MOJIYIIO)
«DU3NKO-XUMHUYECKHE METO/Ibl aHa h3a 00BEKTOB arpoc(eps» Nepe4eHb MaTepu-
aJIbHO-TEeXHUYECKOro 00ecrieueHus BKIII0YaeT:

1. Cpeuwanu3upoBaHHBIC ayJIWTOPUH [ NPOBEACHHUS JIEKIHH C
MYJIBTUMEIUHHBIM 000py0BaHUeM U BbIxo oM B IHTEpHET.

2. CpoeuuayiM3upoBaHHbIe XWMHYECKHe J1la0opaTopuu [ IPOBEICHUs
(DU3HNKO-XUMHUYECKUX UCCIIEI0OBAHUMN
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3. CreunanusupoBaHHbIe AayAUTOPHH C KOMIIBIOTEDAMH, CIELHATBHOE
nporpaMMHOe  obecrieueHMe  JUIsi  [IOCTAHOBKM  JKCIIEPMMEHTOB, obcuera
TIOJIyYeHHBIX Pe3yJIbTATOB.

Kadenpa pacnionaraer sakperuieHHbiMu 32 Heli y4eGHBIME ayaHTOPHAMH,
CHICLMATU3UPOBAHHBIMUA ~ XUMHYECKMMH  J1a00paTopusiMe, (QU3UKO-XUMUAYECKHAM
obopynoBanueM, apyruMd NpubOpaMi W HMHCTPyMEHTAMH B COOTBETCTBHH C
IepevYHeM 000py 10BaHMS.

9.5.1 TpeGopannsi K ayauTopusiv (IOMeIeHHsIM, mMecraM) s
NpoBeAeHHS 3aHATHH.

Jlis mpoBeJeHUs TeOpeTHYecKHX 3aHATHHl Mo aucuuiuidHe «Dusmdeckas
XAMHUS» HEOOXOIUMBI:

CIELMANbHBIE [OMCUICHHs, JIA0OpaTOPUH U  MPOBEACHMSA  3aHATHH
JIEKIIHOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, TPYNIOBBIX U MHIMBUIYaIbHBIX
KOHCYJIPTAIINH, TEKYIIEro KOHTPOISI W IPOMEXKYTOYHOH AaTTECTAlldH, a TAaKKe
MOMEIICHHUS A CaMOCTOSITeNIbHOW paboTel M TOMeINeHHs ISl XPaHEeHWs |
POQUIAKTHIECKOro 06CIyKUBaHHS 060py I0BAHHMS.

CrieninanusupoBaHHas XUMHYecKas 1abopaTopHs JOKHA ObITh obopynoBaHa
CTOJIaMH Ui TIPOBEJCHUSI XUMMYECKHX OIbITOB, BBITSDKKOW C IPUTOYHON M
BBITSXKHOW BEHTUIIAIIAEH.

ITomemenus 1 caMOCTOSTENbHON PaboThl 00YYAIOIMXCS JIODKHBI OBITH
OCHAIIICHbl KOMITBIOTEPHON TEXHUKOW C BO3MOMKHOCTHIO MOAKIIOUEHHS K CEeTH
"HHTepHer" W obecnedeHMeM [OCTYNa B 3IEKTPOHHYI0 HMH(OPMAIHOHHO-
00pasoBaTeIbHYIO CPelly OpraHu3alHH.

9.5.2 TpeboBanus k crenHaIU3HPOBAHHOMY 000PYI0BAHHIO
IlpoBenenne 3aHATHH OCYIIECTBISIETCS B ayJMTOPUAX, OGOPYIOBAHHBIX
npubopamu Jis MpOBeaeHNS PU3UKO-XUMHIECKUX UCCIICIOBAHMIA.
B naboparopun Heo6X0auMO UMeTh: aucTHILIATOpHI (THna AJlDa-10, AlDa-
25) , xoupykromerpsl (tuma AKIT-02, AHUOH- 4120, AHMOH-4150, MAPK-603,
HANNA), nonomeps! (tuma pH-011MIT, pX-150, AHUOH-4101), BHCKO3HMETpEI
(tuma BIDK-1, BIDK-2), npuGopsl [jisi U3MepeHHs] MOBEPXHOCTHOTO HATSIKCHHS
(Tensuomerp tuna K6, K9), xanopumerpsr (tuma C-2000), nonspumerps (Tuna
CM-3, II-161M), pedpaxromerpsl (Tura UPD-464, UPD-470, AJIP-3), npubops:
anst npoBenenust snekrpodopesa (tuna KAITEJIb-103M), noreHimomMerps! (Tumna
UILI-101, UTTJI-111), ananutayeckue Beck (Tina BJI-210, BJI-210), rexuu4eckue
Becbl (BM-510), Tepmoctatsl (kuakocTHeie cepud T-2, T-3), Tepmomerpsl
(pryTtHble, nudposre THma TI[-1200), cnekrpodoromerpsl (tuma KOK-3,
OKCIIEPT-003), nnamennsie doromerpsi (cepust GI1A-378, ®ITA-354, DOITA-22),
ONTHYECKHe MuKpockonsl (tuma Mukmen-6, ITIOJIAM PII-1), razoBble u
XKHAKOCTHBIE XpoMarorpadpl, KOMIUIEKC I TEPMOXMMHYECKMX HCCIIEJOBaHUM,
COOTBETCTBYIOILYIO XMMUUECKYIO IMOCY/ly U XUMHYECKHUE PEAKTUBE.
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10. Meroanyeckne peKoMeHIALMH ACNHPAHTAM 10 OCBOCHHIO AHUCIHHIIHHDI
(MmonayJis)

Ilpy wu3ydeHuu AUCHUTUTUHBI acIMpaHTy HEOOXOAMMO MOCelaTh JIEKIUH,
CEMHUHAPCKUC 32HATHS, IPOUTH TECTUPOBAHME MO COOTBETCTBYIOIHM paszienam.
[Ipu camocrosTensHOM paboTe W MOATOTOBKE K JEKUUSIM W 3aHATUSIM HEoOX0IuMO
oOpaimars 0co00e BHUMaHHE HA OCHOBHBIE MOHATHS, 3aKOHBI, (DOPMYIBI JAHHOTO
pasjiejia, pasMEpHOCTH BCeX BenuuuH B cucteme CU, moHuMMaTh 3HA4YeHHEe IS
[IPUMEHCHUS] ONpPE/EISAEMbIX BEIMYMH IIPU H3YYEHHHM U OINUCAHUH OOBEKTOB
arpocdepsl, a TakkKe Tex 00BEKTOB, KOTOPbIC W3y4aeT aclUpaHT TPU BEITOJHEHUN
JMCCEpTaLIUH.

11. Meroanyeckne peKOMEHIAUMH NPeNOAABATENAM IO OpraHu3anum
00y4eHHs 10 AHCHHILIHHE (MOXYJII0)

IlpoBesienye NeKUMA U CEMMHAPCKUX 3aHSATHI B UHTEPaKTUBHOK (opme,
dHAJIN3 KOHKPETHBIX CUTYyalWH U NpPUHATHE PELICHWil HA OCHOBE PE3yJbTATOB IO
(PMBUKO-XUMHIECKAM XapaKTEPHCTHKAM GHONOIHIECKUX 06BEKTOB.

OpraesTeNbHOCTHBIE UIPhI ¢ LENbI0 BBIPAOOTKE MHHOBAIMOHHOTO peuieHus
NpoO/ieMbl (3a/1a4k) B paMKax OJHOIO W3 Pa3JlelioB AHCLUILIHHEL, Harpumep, mpu
pasbope TeMbl M0 KOPPO3HOHHO-IIEKTPOXMMHUYECKHM IPOLIECCaM, IIPOTEKAIOLIUAM
NPH XPaHEHUH U TepepaboTke NPOAYKIMU CElbCKOXO03SHCTBEHHOTO MPOM3BOACTEA.
I[Tonyuennoe perenue T0MKHO OBITH ONITUMAIBHBIM U peanusyembiM. Heobxoumo
HUCTIONIB30BATE  METOIBI IPYNNOBOM paGoThl Uit TOJNYYEHHs HECTAHAAPTHBIX,
ONEpAaTHBHBIX, HOBBIX pemeHud. Ha ocHoBe BbIpaGoTaHHOrO  peleHHs
COCTaBJISIIOTCS MIPOEKT M NPOrPaMMa MCCIIE0BAHMUS U €TO BHEIPEHHUS.

IIpoexTHbIE METOIBI IIPY U3yUEHHH PA3IENoB IO TEPMOJHHAMUKE, KUHETHKE
1 XMMUYECKOr0 paBHOBECHSL, JIIEKTPOXUMHYECKUM IIPOLIECCAM € UCTIONb30BAHHEM
MaTemaTuyeckux nporpamm SIMULINK nakera MathLab.

Hcnonb3oBaHue AesTebHOCTHOTO MOIX0/a.

IlponykTBHOE 00y4eHMeE.

HcnonszoBanue wmerona Kefic-crany Ha ceMMHApCKMX —3aHSTHAX 110
U3Y4aeMbIM pa3/ieliaM, B YaCTHOCTH, IIPU M3YyYEHWH Pa3AeoB 110 KOJJIOHIHO-
XUMHYECKUM CBOMCTBAM ITOYB U BHICOKOMOJICKYIISIPHBIM COEIHHEHHSIM.

ABTOp paboyeii nporpamMmmai:

IIpodeccop, k.X.H., 11.c.-X.H. npodeccop benonyxos C. JI.

/ ML)
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PEIIEH3USA
Ha pabo4yo NporpaMmy No JHCHHILIHHE (MOTYJTI0)
«PU3MKO-XHMHYECKHE METOLBI AHAIN32 00BEKTOB arpocdepbn»
OIIOII BO no nanpasaenuio noarororkn 35.06.01 Cenbckoe X035HCTRO,
no nporpamme acnupanTypsl 06.01.02 Menuopaiusi, peKy/sTHBALMS K OXpaHa 3eMellb
06.01.04 Arpoxumus
(YpOBEHb IOATOTOBKH KaJIpOB BBICHICH KBATH(DUKAIMH)

Muowo, VpraeBbM AnekcaHapoM AHJpeeBHYEM, KAaHIMIATOM XHMHUYECKHX HayK,
JIOKTOPOM OMOJIOTHYECKHX HayK, NpodeccopoM Kadeapbl HEOPraHHYeCKOH M AHATHTHYECKOH
xumun ®I'bBOY BO PIAV-MCXA wumenn K.A. Tumupszepa (najee no TEKCTY pELEH3EHT),
NpOBE/ICHA peNeH3ust pabodyed MporpaMMsl MO AUCHMILIAHE (MOAYIHO) «DU3HKO-XUMHUYECKHE
MeTo/bl aHanu3a 00bekToB arpocdepsr» OITOII BO (ypoBeHb IMOATOTOBKM KaJIpOB BBICIIEH
KBaM(pHKaLKK) 110 HampapieHuio moarotoku 35.06.01 Cenbckoe X034HCTBO, IO IIporpaMme
acnupantypst 06.01.02 Menuoparust, pekynsruBanys u oxpana semenb, 06.01.04 Arpoxumus,
paspaborannoit B ®I'BOY BO PIAYV- MCXA wumenn K.A. Tumupssea, na xadempe
(busnyeckoit 1 opranuueckoii xumuu (paspadborurk — npodeccop beromyxos C.JL).

PaccMoTper npencTaBIeHHBIE HA PELEH3MIO MaTEpHANBl, DPELEH3EHT MPUINET K
CIICYIOLIHM BBIBOJIAM:

1. Ilpensssrennas paGoyas nporpamMma y4eOHOH AUCUMIUIMHLL (MOyJis) «DU3UKO-
XUMHYECKHE METOJIbl aHamu3a o00BekToB arpoctepsr» (manee mo Tekcery Ilporpamma)
cootBeTcTByeT TpeboBanmsaM OI'OC BO (ypoBeHb NOATOTOBKH KajJpOB BHICIIEH KBAIMPUKAINH)
no HamnpapjieHuro noArotoBkd 35.06.01 Cenbckoe X03MHCTBO, YTBEPKACHHOIO MPHKA30M
MununcrepetBa oOpazoBanust u Hayku Poccwiickoii ®emepamuu ot 30.07.2014r. Ne 869 u
3aperucrpuposanHoro B Muntocte Poccun 20.08.2014r. Ne33718.

2. Paboyas mporpaMMa CONEPKHT BCE OCHOBHBIE pasjelbl, COOTBETCTBYET
TpeDOBaHMAM K HOPMATUBHO-METOAWYECKAM [OKYMEHTaM, MpeIbsBIsSeMbIM K paboueil
IporpaMMe JUCHMILUIMHEL B COOTBETCTBUM ¢ IIncemom Pocobpramszopa ot 17.04.2006 Ne 02-55-
77wn/ax.

3. IllpencraBnennass B PabGoueilt mporpamme axkTyaJlbHOCTh yYeOHON NHMCIMIUIMHBI
(Momyns) B pamkax peamusanuud OIIOIT BO (ypoBeHb MNOATOTOBKM KajpOB BbICIICH
KBaJM(DUKAIMK) HE HOMJIEKUT COMHEHHIO — AUCHUILIMHA OTHOCUTCS K 0a30BOM wactu yueGHOrO
mukiia brok 1 «/lucnunimias: (MOIYIH)»

4. IlpencrasnenHble B Paboueidl nporpamme nemu y4eOHOM — JTMCIUIIMHBL
cooTBeTcTBYIOT TpeboBanusM ®I'OC BO (ypoBeHb NOATOTOBKY KaJIPOB BhICHICH KBalld(UKAIINN)
HanpasieHus noAroroBku 35.06.01 Cenbsckoe Xo3sgHCTBO ¢ yu&ToM IpodeccHOHANLHEIX
cranyaproB: «lIpenonaparensy, «Hayuneiit paboTHHK», peKOMEHIYEMBIX IS BCEX HAIpaBlICHUH
IHOOTrOTOBKH.

5. B coorBercTBUE ¢ Paboueil mporpammoii 3a JucHMIUinHON (MomyneM) «DU3HKO-
XHMHYECKHE METO/IbI aHaNu3a 00HEKTOR arpocephl» 3aKperieHbl 0jiHa YHHBepcaTbHas U OJHA
obmenpopeccuoHanbHasi KOMIETEHIIMN, KOTOPhIE Peall3yloTcs B 00hIBIEHHBIX TPeOOBAHUSIX.

6. Pesynbrarel oOyueHus, mpeacraBicHHbic B PabGouei mporpaMme B KaTe€ropusix
3HaTh, YMETh, BIAACTh COOTBETCTBYIOT CIICUH(MUKE W COJCPNKAHUIO ITHCHUIUIMHBL H
JEMOHCTPUPYIOT BO3MOXKHOCTh IOTyYeHHUS 3asiBICHHBIX Pe3yIbTATOB.

7. Copepxanue yueOHOH JUCHMIUIMHBI, TPEACTaBIeHHOM Pabouel nporpammel,
COOTBETCTBYET PEKOMEHIALMAM IPUMEPHOH paboHel mporpaMMbl THCHHILIMHbI, PEKOMEHTYEMOH
npH peanusanuu @I'OC BO no HanpaBiaeHUSIM MOATOTOBKH B aCHPAHTYPE.

8. Obmgas TpynoéMKOCTh IUCHMILUIMHBI (MOayis) «PH3UKO-XUMHUYECKME METOJIbI
aHaiuza oOBeKkTOB arpocepbl» cocraBiser 3 3au€THeIX eauHUNB! (108 uwacoB), uTO
coorBerctByer ®I'OC BO (ypoBeHH IIOATrOTOBKH KaJpOB BhICHIeH KBaJM(UKALMH) IS
HanpasieHns noAroTosku 35.06.01 Cenbckoe X03sCTBO.

9. Hudopmauus 0 B3aUMOCBS3M HU3YyYACMbBIX JMCHUILUIMH H BOMPOCAM HCKIIOYEHHS
IyOnupoBaHUs B CONEP)KAHWM MUCIMIUIMH COOTBETCTBYET JICHMCTBUTENLHOCTH. YueOHas



AucuanuHa  (Monymb) «®DH3HKO-XUMHUECKHE METOABl aHATH3a OOBEKTOB arpoceps
B3aUMOCBsi3aHa ¢ apyrumu qucuummaamu OTIOIT BO (ypoBeHs MOATOTOBKM KaipoB BhICIICH
KBAIM(HUKAMK) # Y4eOHOTO IUlaHa MOArOTOBKM aclUpaHTOB I10 HANpaBJICHUIO ITOATOTOBKH
35.06.01 Cenbckoe X035HCTBO B BO3MOKHOCTD AyOIHPOBAHHUS B COJCPIKAHUH OTCYTCTBYET.

10. Ilpexcranennas  PaGouas OporpaMMa  MpEeAIogaracT  HCIOIb30BaHUE
COBPEMEHHBIX 00Pa30BaATEIbHBIX TEXHONOTHH, HCIIOIb3YEMBIX NPH PeaH3alun pas3InYHEBIX BHJIOB
Y4eOHOH paboThl. @OpMBI  00Pa30BATENBHBIX  TEXHOJIOTHI COOTBETCTBYIOT cHenuduke
JUCITUILIAHEL

11. Bumel, comepxanue W TpPyHTOEMKOCTH CAMOCTOSTEIBHORN paboTel acHMpaHTOB,
npeicTapneHneie B Palodyedl  1mporpamMMe, COOTBETCTBYIOT TpeGOBaHHSM K  TIOTOTOBKE
BBIITyCKHUKOB, ~cofepxammumes Bo ®I'OC BO (ypoeHb mOArOTOBKM KaipoB BBICIIEH
KBATM(UKAIMK) HAIPABJIEHUs TOATOTORKH 35.06.01 Cempckoe XO3MHCTBO.

12. Ilpencrasnennbie u onmcanusie B PaGoueit mporpamme (opMbI TeKymeH OIEHKH
3HAHUH COOTBETCTBYIOT CHELMU(UKE IUCIUILTHHEL M TPEOOBAHUIM K BBIITYCKHHKAM.

dopma mpomexyTOUHOrO KOHTPOJIS 3HaHWM AacnMpaHTOB, IpPEeayCMOTpeHHas Pabouyeii
POrpaMMoii, ocymecTBisieTcss B (opMe 3adera, d9To COOTBETCTBYET IpUMEPHOH pabouecit
IpOTPaMMe JIUCIUIIIMHEL, PEKOMEHIYCMOM JUIsl BCEX HANPABICHUH TTOrOTOBKH, a TAKIKE CTATyCy
JAUCLUILTAHGL, KaK JUCHMIUTAHBI 0a30BOM 4YacTH yuyebmoro mmkaa Bioka | «/IncmunIuHb
(Monymu)» DI'OC BO (ypoBeHBb HOATOTOBKH KaJ[pOB BhICIICH KBaIU(UKAIUK) HATpPaBICHUS
noarorosku 35.06.01 Cenbckoe x034HCTRO.

13. ®opmel OneHKE 3HAHMI, NpejcTaBIeHHBIE B PaGoueii IpOrpaMMe, COOTBETCTBYIOT
CrenU(uUKe TUCHUTIIMHEL H TPeOOBAHMAM K BEITYCKHUKAM.

14. YaebHo-MeTonMueckoe  obecTieyernne  AHCIUILTHHE] [IPEACTABICHO: OCHOBHO#M
TATEPATYPOH — 7 HCTOYHHUKOB, JIOTOJHHTENBHON IUTEpaTypoif — 3 HaMMEHOBAHHS, Hurepnet-
pecypesl — 16 ucTOUHHKOB M cooTBeTcTBYeT TpeGoBanusm ®I'OC BO (ypoBeHb MOATOTOBKH
KaJpoB BBICHICH KBaIM(HKAIMK) HApasieHus moarotosku 35.06.01 Cenbekoe x035HCTRO.

15. MarepuansHo-Texaudeckoe obecneuenne COOTBETCTBYET crenuduke IUCIHILIUHBI
«PUBHKO-XHMUUECKHE METO/{bl aHATH3a 00BEKTOB arpochepbly U 0BECHIECUNBACT HCIIOIb30OBAHNE
COBPEMEHHBIX 00Pa30BATENBHEIX, B TOM YHCIIe HHTEPAKTHBHEIX METOJIOB 00y IeHHSI.

16. Meronnyeckue pekoOMeHIAIUH acmUpaHTaM M METOAUYECKHE PEeKOMEHJAluu
Ipeno/iaBaTe/isiM  J@aloT MPEACTABICHAE O crnenupuke oOydeHMs MO JUCIHMIUTHHE (MOIYIIO)
«DHU3UKO-XUMUYECKHE METOIBI aHa/u3a 00BEKTOB arpocd)epby H COOTBETCTBYIOT TPeGOBAHMSAM
IIncema Pocobpranzopa ot 17.04.2006 N 02-55-7 7un/axk.

OBIIIUE BBIBObI

Ha ocHOBanWM 1IpOBENCHHOM PELEH3UH MOXKHO CJIENaTh 3aKMIOYEHHE, YTO XapaKTep,
CTPYKTYpa W COfepikaHue pabouel mporpaMMbl JUCHMTUIMHBL (MOIYsH) «DH3MKO-XUMHYECKHE
METOZB! aHamusa o0bekToB arpocdeps» OIIOII BO (ypoBeHB TOATOTOBKH KagpoB BHICIICH
kBanidukanuy) no Hanpasienuo 35.06.01 Cenbckoe XO3sHCTBO, 110 IporpaMMe aclupaHTyphl
06.01.02 Menuopamus, peKynbTuBalus ¥ oxpaHa 3emens, 06.01.04 Arpoxumus, paszpaboraHHast
npogpeccopom benomyxopemm  C.JL, coorserctByer Tpebosanusm ®IOC BO  (ypomeHsb
IOJArOTOBKM KaJpOB BBICLIECH KBATH(DHUKAIMH), COBPEMEHHBIM TPeGOBAHUAM 3KOHOMHKH, PBIHKA
TpyZa, npodeccroHalbHbIX cTaHnaptos «IIpenomasatensy u «HaydHbli paGOTHHK», MO3BOINT
npu €€ pearTu3aliii yCIemHno 00eceunTh HOPMUPOBAHHUE 3aIBIEHHBIX KOMIETCHIMIA.

Perensent: Usnes A.A., K.X.H., 1.0.H., mpodeccop

Ka(eapsl HEOPraHHUCCKOW ¥ AaHATMTHYECKOH XAMHUH /%}
®TBOY BO PIAY-MCXA nvern K.A. Tummpsizesa A e
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