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AHHOTAILIUA

Yuebnas JucuMruIuna (MOnynB) «DUMKO-XHMHIECKUE METOJbI aHalu3a B
00IacTH MeNnuopaliy, peKyIsTHBALMY H OXPaHBl 3eMeNb» ABISETCS BAKHOM
COCTaBHOM 4YacThI0 Y4eGHOro IaHa ITOATOTOBKH acTIMPaHTOB IO HAIIPABIEHUIO
noarorosku 35.06.01 Censckoe  xossiictso, HAIPaBICHHOCTE IIPOTPAMMBI:
Mennoparms, pexyibTHBALHA U OXPaHa 3eMelb.

OcHoBHas 3amaya  yueGHON  OWCIMTIIMHEL (MOgynsi) — OCBOEHHE
ACHHpAnTaMH T€ OPETHUHECKHX M NPAKTHYECKHX 3HAHUHM B obmactd ¢ u3mueckoil
xumud, Jucupnmisa (Monyns) « DH3HKo-XUMHUECKHE METOIbl aHaINU32 B 00nacTH
MEIMOPALH, PEKYTBTHBALMN W OXPAHBI 3eMeJb) B CHCTEME XUMHYECKHX HAYK
M3YHaeT  pasnuuHble  (QUIUKO-XMMHYECKME  METOABI  JUIA OIIPENEIICHUS
KOMIOHEHTOB B QHAIMSHPYEMBIX  O0BEKTaX, METOLMKH  H3MepeHHii,
HIpOBONIOATOTOBKH, B COOTBETCTBHH C OCOGEHHOCTIMM AHAJTU3UPYEMBIX 00BEKTOB.

ACIHPAHTEl TONYYAIOT 3HAHUA, MPHMCHEHHE KOTOPBIX HA IIpPaKkTHKe
O3BOJIACT OLECHUBATE LeNecOO0pasHOCT: M 3(PGEKTHBHOCTD HCIIOIb30BAHUS
COOTBETCTBYIOIIMX METONOB M METOAMK W3MEpPEHHMM, Ui HCIHOIB30OBAHUS B
KOHTPOJE KagecTBa HPONYKINH PACTCHHEBOJCTBA H KHBOTHOBOACTBA, HPOLYKTOB
NUTAHKs, O0BEKTOB OKPYIKAIOLIEH CPeIbl, IPHMEHSTE MOJTyYeHHbBIE TeOPeTHIECKHE
SHAHMS TIpY TIPOBEIECHUN HAYYHO-UCCIIENOBATRIBCKON paboTh, MCCIeOBAHMNX B
IPYTHX CMEKHBIX OTPACIX HAYK.

OGruast  TpYJoeMKOCTs  yueGHON  JMCIUIUIHHEE] (Monyms) «Dusmko-
XHMIIECKHE METOIBI aHAIK32 B OOIACTH MENHOPAINH, PEKY/IBTUBALME H OXPAHEI
3EMENbY COCTABNSAET 3 3a4ETHRIX €J1., B 06beMe 108 yacos.

Konrpone 3manuit acrmpanToB mposomwtes B dopme Texymed wu
[IPOMEKYTOUHON aTTeCTaluH.

Texymas arTecTanmms acuMpaHTOB — OLEHKA 3HAHUE W YMEHUH
[IPOBOAMTCSL MOCTOSHHO HA IIPAKTHYECKUX 3aHATHAX C IOMOIBIO  TECTOBBIX
3aJlaHUH ¥ KOHTPONBHBIX paboT, OLEeHKH CaMOCTOSTEIBHOMN padoTh! ACTIMPAHTOB,
IIpomexyTounas arTectanus acHHpaHTOB OpOBOAMTCA B (OpPME HMTOTOBOTO
KOHTPOJIA 0 QUCHHIUIHHE ~ 3a9eTa.

Bepywme mnpenopaparenn: mpodeccop, KaHIMIAT XMMUYECKHX HayK,
AOKTOP  CONBCKOXO3AMCTBEHHBIX Hayk benomyxos C.JI, pgomest kammmmar
CEJIbCKOXO3SUCTBEHHBIX Hayk JImurpesckas WV, npodeccop  KaHIENAT
XuMu4ecKkux ®ayk JImwrtpues JLB., KaHAHZAT XUMHUECKEX HayK, JOLEHT
JKepHepos A.B.
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1. eaw u 3agaun qucnunaunb

Hensro msyvenus nucuunmas: (Moxyns) B1.B.OJ1.2 «®Pusuko-xuMIdecKie
METONBL 2HANM3a B OOJACTU MENHODAIUH, PeKYIbTHBAINA W OXPaHBI 3eMeIbY
SBIACTCA  (GOPMHUPOBAHKE Y aCHUPAHTOB YriyONeHHbIX MpogecCHOHANBHBIX
SHAHUH 110 COBPEMEHHBIM (DUBHKO-XUMHUECKHM MeTONaM aHANIN3a, O3HAKOMIIEHHE
C OCODEHHOCTAMY OOBEKTOB AHAIN3A 1 3a/1a9aMK IpK UX aHa/Iu3e; COBPEMEHHBIMH
METONaMH, NPUMCHACMBIMH Ul QHAJIM3A DPasNUYUHBIX DPEANBHBIX OGBHEKTOB
arpocdepsl;  3ANOKHTH  (QYHIAMEHTATBHBIE  3HAHHS O IPUHIATIAX,
aKOHOMCPHOCTAX, ODNACTAX TPUMEHEHHS METONOB, HayYHTh IOOXONaM K
BBIOODY  Hambomee S(MEKTHBHBIX MeTOOB ONpeJICNIeHHsT  KOMIIOHEHTOB
AHAIM3UPYEMBIX 06pa3IIOB B COOTBETCTBUM ¢ MOCTABIEHHOMN 3amavei, rpaMOTHOMY
KBATUQUIMPOBAHEOMY PUMEHEHWIO BBIODAHHLIX METONOB M METONUK Ha
IIPaKTHKE.

3anaqan nuCHMILIHEL (MOAYIIA) «DUHKO-XIMIUeCKHe METOIBI aHAMA3a B
00JIaCTH MENHOPALNH, PEKYIIETHBALIH 1 OXPaHbl 3eMEeNbY:

- ¢OpMUPOBATE Y ACTIMPAHTOR MPENCTABNCHHE O COBPEMEHHBIX (DHU3HUKO-
XHMUYECKHX METOJAaX aHain3a, IPUMEHUMOCTH MEeTONA JUIS aHAIH3a PA3IHYHBIX
M0 NPUPOJE, arperaTHOMy COCTOSHHIO M COCTaBy OOBEKTOB arpoc()epsl; HAYYHUTE
HPUMEHATE Ha HPAKTHKE Pas/iyHble MeTofs! npoboorbopa u MPOGOTIOArOTOBKH
MaTEPHATIOB PA3NIHYHON MTPUPOBL

- O BEOYIIUX TEHICHLMAX U COBPEMEHHBIX IPEJACTABICHUIX O HYTSIX
Pa3BUTHS  aHANMMTHYECKOTO  o0OpynoBaHus u  oGOpyHoBaHMS IS
IpOGONONrOTOBKH,

- 00 OCHOBHBIX HAYYHBIX ITPOGAEMAX IPH MPUMEHESHIH (PH3UKO-XIMHIIECKUX
METOJIOB aHali3a 00BEKTOB arpocepsl,

- TOATOTOBUTE A4CNHMPAHTOB K MPHMEHEHUIO MOJYyYEeHHBIX 3HAHUHN pH
HCCIICNIOBAHUM  OOBEKTOB arpocdepsl ¢ mHpuMeHeHueM hHU3EKO-XIMHTIECKIX
METO/0B aHaIU3a, 00paboTKe M HHTEPIPETALHH IOy YeHHBIX pe3yNbTaToB.

B kypce mucrmmmnet (momyns) «®usuko-xumuueckue METOABl aHAN3a B
ODNACTH MENMOPaLUK, PeKyIbTHBALMU U OXpaHbl 3eMellb» 0c000e BHUMAaHME
YACICHO  HOPUOOPETEHMIO  achupaHTaAMU NPaKTUYECKHX  HAaBBIKOB
KBATH(UIMPOBAHHO  MCIIONB30BAT  DANHUHBIE  METONbI IUIst  OIpeaeNeHus
KOMIIOHCHTOB  aHANU3UPYEMbIX OOBEKTOB B COOTBETCTBHH C OCTABICHHON
3amadeid M OCOOEHHOCTAMH  AHANM3UPYEMBIX 00BEKTOB;  OllCHUBATH
HenecoodpasHocTs U 3 peKTHBHOCTH  HX HCHOJIB30BAHUS, IPUMEHEHUEM
NPHODPETEHHBIX 3HAHMI JUIS MCTIONB30BAHMS B KOHTPOJIE Ka4ecTBa MPOAYKIHA
PACTCHUCBOACTBA M JKMBOTHOBOICTBA, IPOAYKTOB [HTAHHS, OOGBEKTOB
OKPYIKaroUIeH cpensl.



2. Mecro  AHCOHIUIHHBI (Mogynst) B crpykrype  ocmoBHO
npogeccHoOHAIbLHON obpazoBaTenbHoii NporpamMmabl BBICIErO
00pasoBAHEA — NPOrPAMMBI HOJIOTORKH HAYYHO-NIEJATON MY eCKHX KaAPOB
B aCMpPaHType (1a/iee NPOrpaMMa acHpaHTYPbi).

Hucmwmnmmra (Momyns) B1.B.OJL.2 «DUBHKO-XUMHAYECKIE METONBI AHAIIH3A
B 00JIACTH METHOPALNY, PEKYIIbTUBALUN 1 OXpaHbI 3eMeJIb» BKIIOYEHA B NIepedeHb
®I'OC BO (ypoBeHb mOATOTOBKH Kanpos BeiCLIeH kBamudukanwu), B Biuok 1
«Jlncuurumne  (MOZyIn)» BapHATUBHON YACTH. Peammzammst B8 gucnummme
(Monyite) «DU3HKO-XUMHYECKHe METONbl AHAMM3A B obact  Memmopanuy,
PCKYIBTHBAIME 1 OXpaHsl 3eMenby Tpebosannii ®I'OC BO (ypoBeHs NONroTORKM
KanpoB Beiclied kBanupuxauun), OTIOII BO u Yuebuoro miana IIOATOTOBKH
aCliMpanToB 110 NpOrpamMMme acHHPaHTYpPhl,  pelieHuil y4eOHO-MeTOaHYeCK O
KOMUCCHH M YUeHOro coBeTa (akKyIbTeTa, OTEYSCTBEHHOrO W 3apy06exHoro
OHBITA, NGDKHA yUATBIBATE CISAYIONIee 3HAHME HAYIHBIX paszenos: npubopsl u
000OpyIOBaHHUE Ul IPOBENECHUS (DUBUKO-XMMIYIECKUX HCCITe0BAHMI, METOIbBI U
CHoco0Bl  MPOGONOArOTOBKH, obpaborka pesympraTos H3MEPEHUY, MEeTOIUKH
[IPOBEJICHHS U3MEPCHUIA,

IpenmecrByomumu Kypcamu, Ha KOTOPBLIX HEMOCPENCTBEHHO Gaszupyercs
AACIIATUINHA  (MOIY/b) «DUBHKO-XUMHUECKHE METONBI AHANN3A B obnactu
MCIUOPALMH, DEKYIbTHBALMA U OXPAHBl 2eMelb»  SBISIOTCS JUCLUTUTHHE]
HCOPTaHUMECKas XUMES, aHANATHYECKas XuMus, QusHdeckas u KOJLTOW THASI
XUMUS, OPraHuYeCKas XM,

Jacupmnuna (MoAyns) sBiseTcs OCHOBOIIONIATAIONIEH B yueOHOM IUiaHe
NOATOTOBKH ACIUPAHTOR I10 HAMPABIECHHIO TMOATOTOBKH 35.06.01 — Ceabckoe
XO3HCTBO, HANPABJIEHHOCTH TIPOIPaMM: Menvopanus, pexynpTuBaims u oXpaHa
3EMETb.

OcobeHHOCTEIO  yueOHON AUCHHTUIHHEI (Mozyis) «DUIHKO-XHMUUCCKUE
METOARI aHamA3a B O0JIACTH MENHOPALMH, PeKyIbTHBAINH § OXPaHBI 3eMelb)
ABIACTCA @¢ HANPABICHHOCT HA Peamu3aLHIo0 ACTIHPAHTaMH TIOJIyYeHHBIX 3HAHUH
B HAYHHO-HCCIENOBATENBCKOM, TPAaKTHIECKOH AeATeNBHOCTH, (hopMEUpOBaHUM
COBPEMCHHOIO0 MMPOBO33PEHHS O IIPOLeccax, MTOCTOSHHO M NEPHOIAYECKH
NPOUCXOMIINX B 00BEKTaX arpocdepsl, Ha OCHOBe COBPEMEHHBIX 3HAHUI u
3aKOHOB (PUSHYECKON XMMUM, IOHUMAHUM BO3MOKHOCTEH I MEXaHHU3MOB BIUSHUS
(ympasnenus) Ha npomeccs (peaximm), IpoTeKaroIlue B arpocdepe.

ACHmpasThl MONYYaT 3HAHUS 110 (DHBUKO-XMMHYECKHM MeTonaM aHanIu3a,
OCHOBaHHBIM HA HOBEHIIMX  MOCTIKCHHSAX COBPEMEHHOTO  E€CTECTBOIHAHMS
(snepro-dusHueckue  MeTOIbL, HEHTPOHHO-, raMMa-aKTHBALMOHHBIN aHau3,
PEHTIeHOMITY OPECUEHTHBIH, nH(paKpacHoi CIIEKTPOCKOIIUM,  PEHITeHO-
PAIIOMETPHYECKHI, ATOMHO-3MHCCHOHHON W MacC-CIeKTPOMETPHH ¢ HHIYK-
THBHO-CBSI3AHHOM TLIA3MOM . 7p.), oGnacTH mNpuMeHenus PA3NVYHEIX BHUIOB
aHal3a,  YyBCTBUTENBHOCTH,  CeNEKTUBHOCTH,  Ipejenam obHapyxenus
XUMHIECKUX  DIIEMEHTOB, BeWleCTB. IIpH M3YYeHHH JWCHMILIHHBI TakKe
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pacCMaTpuBarOTCs BOIPOCHI KOHTPOJISL M UCITBITAHUMN, MX OTIIHYMI APYT OT Apyra,
0COOEHHOCTH UCHBITAHKH Ha Ge30macHoCTS, IPUMEHEHHUE CPEICTB U3MEPEHHIt [
OUEHKM 3HAYEHUH NApamMeTpoB KOHTPOIMPYEMON 1 UCTIBITYEMON TNPOAYKIMHA, a
TalOKe  PeXHMOB  HCIBITAHWH,  ofecmeueHMe  eIMHCTBA U3MEpeHuit
METPOJIOTHIECKOR  cly:GOH, TpoBepka M KaIuGPOBKa CPeNICTB H3MEpPEHMUH,
TPeOOBaHHS K  HCIBITATENBHBIM nabopaTopusM  u UCIIBITATENEHOMY
000py IOBaHMIO. 3HAHHS W HABBIKH, HOJIyHCHHBIE aCItApaHTaMH IPHU H3YYEHHH
AGHHOTO Kypca, HeOOXONMMBI MIPM MOATOTOBKE K CHAYe KAHAMIATCKOrO SK3aMeHa
Mo CHEIMANBHOCTH M HAIMCAHWE  HAYYHO-KBANH(DHKAMOHHON paGoTh
(auceepraiu) 1o BEIGpPaHHOMN HayYHOM CHELHUANBHOCTH.

3. O0masi TPy/I0eMKOCTS AMCHHITHELI (Moayast) cocrasisier 3 3aYeTHBIX
erunnn, 108 wacoe, u3 xotopeix 8,25 wacor cocramiser KOHTaKTHas pabota
acliupanTa ¢ npernojaBaresieM (43 HUX 4 9aca 3aHATHS JICKIMOHHOTO THna, 4 gaca
SaHATHA - HpakThdeckoro tuma, 0,25 - 3ager), 99,75 waca cocTaBiger
caMocTosATeNbHAS paboTa acnupaHTa (U3 HUX 9 — MOATOTOBKA K 3a4eTy).

4. Ilnanupyemsie pesyabraThI 00y4eHHS] 10 AHCHUILIHHE (Monysmio),
COOTHECeHHbIE ¢ NJIAHHPYeMbIMH pesyJibTaTaMu OCBOCHHSI
o0pasoBaTeIbHON MPOrpaMmsl ACIIHPAHTYPbI

Jlucnurumua (MoyIIs) JomKHA (GOPMHPOBATH ClIE/YIONIHE KOMIETEHIHH:

- OIIK-1 - Bnamenme meronosnorueit TCOPETUICCKUX M IKCIEPUMEHTATIBHBIX
MCCIICNOBARUA B OONACTH CETBCKOTO X034HCTBA, arpOHOMMH, 3AIHTEI pacTeHui,
CCHICKIMK M CHETMKU  CeNECKOXO3SHCTBEHHBIX  KymBTYP, MTOYBOBECHNUS,
arpoxumuy,  gapmumadTHOro  ofycTpoiicTsa TEPPUTOPHH,  TEXHOJOTH
IPOU3BONICTBA CENbCKOXO3SHMCTBEHHOM POAY KK,

- IIK - 7 cnocobrocTs k 06yuenuio HOBEIM MeTOHaM (QUIUKO-XUMHYECKOTO
aHaisa, NPUMEHCHUIO CYINEeCTRBYIOIMX METOLOB M CPEACTE MOIAYH HH(QOpMALUH
[Py BBINOJHEHHH  HAYYHBIX HMCCHENOBaHUN B  obnactu MeJINOpaLyH,
PEKYJIBTUBALUN ¥ OXPAHBL 3¢METh,

- IIK-8- ymenuem mnpoBomuTh CPaBHUTEIBHBIA AHANK3, CaMOCTOSTEILHO
CTABATEL 3aJlaqy MCCIE/I0BAHUK Hambollee aKkTyalbHEIX Mpo6iem MEeJIMOpaluy,
PEKYNBTHBALMM 1 OXPAHEI 3eMeJib.

IIK-9 - crocobuocTeio cobupatk, obobmare wu aHAJIN3APORATE
OKCICPUMEHTATBHYIO M TeXHUIECKYI0 HMHGOPMANHIO,  Ie/iaTh BEIBOJIEI,
GopmynupoBare  sakmoueHus u PEKOMEHNAUMUY,  BHEIPATH  PE3YILTATHI
HCCIICNOBAHME W pa3spaboTOK W OpraHM30BHIBATH 3alIUTY IIpaB Ha OOBLEKTHI
HHTC/UICKTYAIIBHOM COBCTBEHHOCTH.

VK-1 cmocobrocts x KpUTUYCCKOMY QHallM3y H OLEHKe COBPEMEHHEIX
HAyUHBIX — NOCTHIKGHWH, TIeHepUPOBAHUIO  HOBBIX  uIeil IIPpH  peleHuH
HCCICNOBATCIECKUX 1 MPAKTHYECKUX 3a/1a4, B TOM YHC/e B MEKIHUCIUTUTHHAPHBIX
obacTax.



Ocoenue yueOHON AuCHATUINED] (Mouyns) «PUIUKO-XUMHYECKHE METOIb]
aHalu3a B O0JIACTH MeNHOPALUH, PEeKYIbTUBALUY 1 OXPaHBI 3eMeJIbY) HampaBJIeHo
Ha (POPMUPOBAHHE y aCTIAPAHTOB KOMIETEeHIIHH, NPeCTaRIIeHHBIX B Tabmwme 1.

Kontpons 3Hanwmii acrnmpanrtos MPOBOAWTCA B (opMe Tekyumed u
NPOMENKYTOYHON aTTECTALNHN.

Texymas arTectanus acmMpaHTOB — OLEHKA 3HAHMH U YMEHHH
TPOBOIMTCA IMOCTOSIHHO Ha MNPAKTHYECKHX 3AHATHAX C MOMOIIBIO  TECTOBBIX
3a[aHUH U KOHTPOIIBHEIX paboT, OLEHKH CaMOCTOSNTENLHOM PadOThI ACITHPAHTOB.

[pomexyTounas arrectanus ACIHUPAHTOB MPOBOANUTCA B (POPME HTOTOBOIO
KOHTPOJIS TIO JUCITHTIIIMHE — 3aYerT.
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5. Bxogmble TpefoBamug s ocBoeHHg Aacuaiaanel  (MoayJs),
npeABapUTebHbIE VCIOBHS

Kype npennmomaraer manuume Y AaCHHpaHTOB 3HAHMU M yMEHUH TO OCHOBHEIM
3aKOHAM XHWMHH, TPEeNoaaBacMbIM B MaricTparype, B T.4. 10 (HUINIECKOH H
KOJUIOMOHOH, OPTaHUYECKOH XUMUMU.

6. ®opmar obyuenus

Obyuarompecss u3 umema jum OTPaHUYCHHBIMH  BO3MOIKHOCTSIMH  370POBBSI
00ECIIeYNBAIOTCA  SNEKTPOHHBIMU | (M) meYaTHBIMM  OBpA3OBATENBHEIMY
pecypcamu B popMax, alanTHPOBAHHBIX K OTPAHHYCHUSIM HX 3JOPOBBSI.

7. Coneprxanue AHCHHNIMHD (Moay.nst), BuABI YueOHBIX 3aHTHI B Gopmer
HX NpOBeAeHusl.

7.1. Pacnpexesenne TpyaoeMieocTs AHCIHIUIHHBE (MONXYJIs1) O BHAaM paGoT
Obmast TpyH0EMKOCT JMCIIHITTHHEL cocrasmsger 3 3ad.en. (108 gacom), mx
paclpenesienye 1o BuaaM paboT MpecTaBieHo B Tabamme 2.
Tabmuma 2
Pacnipenenenne TpynoeMKocTd AHCHEIIHELI HO BHAaM paGor

Tpynoemxocts
Bux yueGnoli paGorni

384, €d. qac,
O6mas TpyroeMKoCTs JUCHAIUIHED] 110 3 108
y4eOHOMY rany )
AYyAUTODHLIC 3aHATHS 0,23 8,25
Jlexuyu (JI) 0,11 4
lpaxtaueckue saustis (I13), B T.4. KOHTAKTHASN 0.12 495
paboTa B Iepuoz arTecTanuy i 5
Camocrosirensnas paGora (CPA)! 2.77 99,75
B TOM YHCIIE:
CAMOIIOArOTOBKA K TEKYIIEMY KOHTPOJIO 3HAHFIN 2,52 90,75
Ioxroroska  3auery 0,25 9
Byt xorTpos 3ayer

' OCTaBUTE TOABKO Te BUIBI yueGHoi paborsl, koTopwie BRmouens B CPA 1o nucmimyinse



7.2. Conep:ranne THCHHILIAHBI (Mopynis)

Tabmuua 3
TemaTugeckuit mian guCIAMIHEE]
Koutaxtras pa6ora, uac. | Camoctost
HaumenoBanue pasgenoB u tem Beero, eNbHas
AUCHHIIIHH 4ac. pabora,
Jlexu | Hpakruy. | Cemunap Hac.
Hi 3a”stTHe
Pasgen 1. Xumuko-ananurnyeckuii 56 2 2 46
KOHTPOJIb 06beKTOB arpocdiepsl
Tewma 1. IIpo6ootbop u npobomoarotoska | 6
Tema 2. Gusnko-xuMmgeckse MeTONBI 14 0.5 10
aHAIM3a BOJIB
Tema 3. Ousuko-xummueckue MeTop! 10 0.5 10
AHAIN3a BO3JyXa
Tema 4. Aranus nous ¥ AOHHBIX 12 1 0.5 10
OTIOKEHUM
Tema 5. Apamis npoxyximn cennckoro 12 0.5 10
XO3SIACTBA, IPOIYKTOB [TITAHLSL,
OHOJIOTIYIECKHX MATEPHATIOB
Pazgen 2. Cospemennnie dpu3aKo- 51,75 2 2 53,75
XHMHYECKHE METOALI AHAIN3A
Tema 1. Meroust pasnenesus n 14 0.5 0.5 12
KOHIIEHTPUPOBAHMNS
Tema 2. Tecr - MeTompr xuMIYECKOro 14 0.5 0.5 10
aHanu3a
Tema 3. Xumuko-Toxenkonorayeckutt 13,75 1 1 12
KOHTPOIE
Tema 4. McnbirarenbHeie HEHTPHI | 19.75
Jaboparopun
Konrakrhas paGota B nepuos arrecrammm 0,25 0,25
Hroro no nucuuniune (Moxy.tio) 108 4 4,25 99.75 "
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Coaeprxanue IHCHHNIHHBL (monyns)
Jleknuonnsie 3auaTHg

Paspen 1. Xamuko-ananurngecknii KOHTPOJIb 00bEeKTOR arpocdeps
Tema 1. IlpoGoor6op u npoSoncarororxa
XUMHKO-aHATUTHIECKUH KOHTPOIb OOBEKTOB arpocdepbl. OCHOBHBIE OOBEKTHI
aHamusa. Pomb  (QU3MKO-XMMHYECKHX METONOB aHamm3a B pemenny  mpobiem
OKpyxaromen cpensl. IIpoGoor6op. Ilpencrasurensuas npoba, crnocobel ee
HOIyuenuA. TpaHcuOpTHPOBKA M XpaHenue 1pod, crocobbr X KOHCEPBUPOBAHMUS,
Ilpobonoarotoska. Paznosxenue mpob. Komnentpuposanwe u pasnenenue npu

IpoboTIOArOTOBKE.

Tema 2. ®usuro-xuMuaYecKHe METO/Ibl AHAJIN3a BOXbI
Knaceupurauus nogn, [IpoGootbop wu xpanenuwe 1po6 BoubL OcHoBuble
AHAMMTHYECKHe  Tpodiemel.  OnpenenieHue  060BIMEHHBIX QH3NISCKHX U
XUMHYECKHX  [TOKa3aTeNed, ONpeNe/IONINX KAavyeCTBO  BOIBL Onpenenenne
HCOPraHMtiecKUX KOMIIOHEHTOB BOA. IIpHpOAHBIC OpraHWdecKWe BeliecTsa BO/I.
Obumas onenka couepxanys OPraHHCCKUX BEMIECTB: ONpPEeNeHNe OPraHnuecKoro
yriepoaa, asota, (ocdopa. OCHOBHBIE KIacceh 3ArPA3HAIOMAX  OPraHUYECKHX
Bemiects. Verounwmky mocrynmenms ToxcuKaHTOR, YCTOWYHUBOCTH TOKCHKAHTOB B
OKpYXKaIOWeH cpelie, TOKCHYHOCTb, METOMBI H3BJIEHEHNS, KOHLIEHTPUPOBAHK,
paslesienus U onpeieneHus.

Tema 3. ®u3nKO-XHMHYECKHE METOABI AHATH2A BO3AyXa
Boznyx ropogos. Bosayx paGoueit 30HBI, NPOMBIIIICHHLIE H TPAHCIOPTHHIS
BBIOpocoB. Criocobel # MeTomsl oTbopa npod sosayxa. Xummueckdil cocTas
Bo3ayxa. OnpezeneHne HEOPraHUMECKHX KOMIOHEHTOR BO3lyXa IPHPOIHOIO H
TCXHOTCHHOrO  MpOMCXOkIeHNS. OnpeneneHne OpraHUUecKHX  COENHMHEHHUIL.
Aspozomu: ofpasopaHuwe B arMocdepe, poms B HepeHoce HEJIeTyYnx
SATPASHAOIIMX BEILECTB, 0COOEHHOCTH NMPobo0TOopa U aHamM3a. ABTOMATH3ALHS
aHanuza Bo3ayXa. OCHOBHBEIE THITBI Ia30aHann3aTopoB. [[MCTAaHINOHHLIE METOBI
aHam3a.
Tema 4. AHa/3 N0YB U XOHHBIX OTNOMKEHMI

Ocobennocty QUIMKO-XUMUYECKOTO AHATH3A TOYBLL. [1poBoorbop. Xumuveckuii
coctas mous. I'ymycosele Bemecrsa. OmpenesncHue 0606IIEHHBIX IIOKa3arenei.
Ornpernenenre HeOPraHMYeCKUX KOMIIOHEHTOB. DIeMEHTHbIN m MOJIEKYJIAPHBIA
aHamu3.  IIpoGomoaroroBka.  AHanmus  BOAHON  BBITSIKKEL Onpenenenne
UPTaBHYCCKHX KOMIIOHEHTOB B 04Be. OnpesiencHne TOKCHIHEIX BEIIECTB. Meroer
M3BICHERNS 1 KOHLEHTPHPOBAHHNS 3ar PAZHSIOUNX OPraHHYeCKHX BEIIecT.

Tema 5. Anaans nponyknum cesbekoro xosgiiersa, NPOAYKTOB NHTAHHSA,
OHOIOrHYeCKAX MaTepHAIOB

OcHOBHEIE aHATMTHUeCKHe NPOGNEMbI MPH AHATN3E GHONOTHUECKIX O0BEKTOB.
XuMuueckue BellecTsa numm. Meromsr mx U3BJICYCHHS, KOHLCHTPHPOBAHHS,
pasfenenus. Onpenenenre KOMIIOHEHTOB, OMPENeNSIONMX MHILIEBYIO [€HHOCTD
MpOayKTa. OZ_{EHK& 66301‘{&01—100'[‘1*{ IMHOIEBBIX NPORYKTOR. OcHoBHEIE AHAITHUTHYCCKHE
npobiembl. OcobeHHOCTH 0T60pa, XpaueHus u TPAHCIIOPTUPOBKH OGroMace. Anaims
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OHMONIOTHYECKHX MaTepHanoB Ha COZCPIKAHHUE JIEKADCTBEHHBIX IIPEMaparoB,
TOKCHYIHBIX ¥ ONypPMaHHBAIONIUX BelecTB. TecT-MeTo bl

Pasgen 2. CoBpeMennbie GPH3NKO-XAMHYECKHE MeTONbI AHAIH3A
Tema 1. Metonsl pasaeenns u KOHIEHTPHPOBAHHES
Mackuposanve, pazzenenne u KOHLeHTpUpoBanue. Knaccmdukanms MeTomos
PasiglieHust ¥ KOHUeHTpupoBanus. Konuuecrsenuse XapaKTepUCTUKH  3THX
MeTozoB. IIpuHUMIBI codYeTaHus HPOGONOATOTOBKH U METOJIOB OHpEeAeTIeHNs
BelecTB. [lporounsie u ABTOMATH3HPOBAHHEIE METONB! AHANK3a, BKIIOYAIOLINE
KOHLIEHTPUPOBaHME, Meronsl KOHIEHTPUPOBAHUS, [IPUMEHSIEMBIE B
KOMOHHUPOBAHHEIX ¥ TMOPHAHBIX METONaX ONpelieICHNsT OPTAHUYECKUX ©
HCOpraHMIecKuX BewecTs. Okerpakius. OcakaeHue U coocaxieHue. CopOuius.
Cospemennsle crioco6s! nposenenus KOHUCHTPHPOBAHUSA, IPUOOPEI M yCTPOUCTRA.
Ocobennocry  coyeranus KOHLUCHTPUPOBAHHS €  METOAAMH  ONpPEeAeICHHUS
DIIEMEHTOB: CHIEKTPOYOTOMETpHEH, aTOMHON-a6copOIHel, ATOMHO->MACCHORHEM
METONOM ¢ HWHAYKTHUBHO CBSI3aHHOW ILIA3MOiA, PEHTTEHO(IYOPECIIEHTHEIM,
HHBEPCHOHHOW BONBTaMITEpOMETpHeE U Ap.. a TakXKe C razoBOW M KHAKOCTHOMN
Xpomarorpaduell npu onpeneneHun OpraHMvecKuX coenuHeHuit. [IpuGopsr s
aHau3a. BeiOop MeTola KOHUEHTPUPOBaHHIS. OnTuMu3aius yCenosuii onpenesenus
pemiecTB.  [lpumeps: COPOLMOHHO-CIEKTPOCKOTUIECKHX 1 COpOLHMOHHO-
XpOMATOrpapUIeCKUX METOJOB ONPENENCHHS BELIeCTB, B TOM YHCTe [IPOTOYHBIX U
ABTOMETH?Z HPOBAaHHBIX,
Tema 2. Teer - MeToABI XHMHYECKOTG aHAIH3A

Obmas xapakrepuctuka TECT-METONOB U 06NacTe UpHMeHeHus. CoBpeMeHHBIe
HAlpaBICHHS  PASBHTHSA  TeCT-METONOB. TecT-cHCTEMBI, TECT-CPEJICTBA, TECT-
MeTonuky. Knaccugukarms tect-cuctem. Qbmme [IPEACTABIECHUS O METONOIOIUN
CKPHHHMHTA C ITOMOIBIO TECT-CUCTEM. XHMHYECKHe OCHOBEI TECT-METO/IOB, Peaxuuu
W peareHTsl. (JCHOBHBI® TPeGOBAHMS, NPEIBABISEMBIE K peakuuaM. Crocolel
HCTIOJIE30BAHMSL  peareHToB. OCHOBHBIE THIIBI HOCHTENEH, HCITONB3YEeMBIX  JJIsl
CO3Hanus TecT-cucteM. OOIias XapakTepUCTHKA CPEACTB JUIs TECTUPOBaHHS.
Urnpukaropusie Symary. Wunpkaropsble  nopommis. Wupuxatoprasle Tpy6Kuy.
Tabnerku u monoGubie (opmbl. [oTOBbIE pacTBOpsl B KanenbHUIAX. IlaccupHbie
Aosumerpel. Tecr-cpencrna Ha OCHOBE neHonondypeTanoB. O01Ias XapaKTepucTUKa
(U3MKO-XUMHYECKUX  CBOMWCTB neHomonuypertanoB.  OcobeHHOCTH — copbuum
SNEMEHTOB W OPTraHMYeCKHX COCNMHEHHH Ha meHomomuyperaHax. OGnact
[IPUMEHEHN MEeHOOINYPETAHOB B XUMUYECKOM aHalu3e. [Tpumeps: onpenenenus
HEOPraHUYECKHX M OPTaHHYECKMX COCAMHEHMI ¢ MOMOIIBIO TECT-CPEACTB Ha
OCHOBC nNeHoIoNMypeTaHoB. OlpeesleHHe HEOPraHWYeCKUX U OPraHUuIecKHX
COCHHHEHVH B PA3INIHEIX 00BEKTaX arpocheps.

Tema 3. XuMHKO-TOKCHKOOTHYECKHI] KOHTPOJIb
DKOIOT0-aHATHTHIECKHY  KOHTPOIb TOKCHUHBIX OPraHWYECKHX COEOUHEHUI.
OOBEKTBI HKONOrO-aHANTUTIYECKOTO Koutpons. Hopmupyemsie u HeHOpMHpYeMbie
OpraHudecKue sarpssuuteny. VICTOYHMKH TOCTYNJICHHA SKOTOKCHKAHTOB B
OKkpyXawluyio cpeny. OcHoBHBIE TpeboBaHus K 3KOJIOT0-aHATHTHIECKOMY
koutpomo.  llpefensro  jomyctumeie Konnentpamuu  (ITJIK).  Kontpons
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CONEPIANUS OPraHUYECKHX TOKCHKAHTOB: KaM/UISPHAS Ta30Bas Xpomarorpadus,
XPOMATO-MaCC-CIEKTPOMETPHS, BEICOKOI(DDEKTURHAS KHIKOCTHAS 1 TOHKOCTIOHHas
XpoMarorpapus, CBepXKpHTHYECKas $mrouanas  xpomarorpadus. Coweranue
PasliMHBIX  BMJAOB  Xpomatorpaduu u  passurue BEICOKOCEIIEKTHBHOH
NpOOOTIOATOTOBKY I ONpeeneHus HOPDMHDYEMBIX  3KOTOKCHMKAHTOB.
Wnentuduxanms coenunenuii. lIpumenenve pasmugssix BHAOB Xpomarorpaduu.
AHammz cmecu 6e3 pazjieneHus. Perucrpamms UK-, AMP-criekTpoB u Macc-
CHEKTpeB  cMecH. CoveTaHHe pPasIUYHBIX  BHIOB XpoMaTorpa@uu W Macc-
CHCKTPOMETPHM ¢ MOHM3aKMell B IUMPOKOM /wamnas’oHe IaBieHiii b UCTOYHHKE
MOHOB. YCTaHOBIIEHHE BepOSTHOI CTPYKTYPBI Ha OCHOBAHWH Macc-creKkTpoB, K-
CLCKTPOB ¥ NaHHBIX peakiMonHoH xpomartorpadun.
Tema 4. Ucnuitatensubie LEeHTPLI H rabopaTopun

Llerw  w  szajasm  awanwrmweckoi naboparopun.  O6MACTH  [eSTENBHOCTH
naboparopun. Bumel uccnenopanmst BEICCTB, MaTePUAIOB U MX XapaKTePHCTHKH.
Anamus npoaykumm. ITomsTue CEPTHOHUKALMY TIPOAYKIFH. AHaIu3 00BeKTOB,
CBA3AHHBIX ¢ ODeclevYeHHeM KUIHENeATeNbHOCTH Ye/l0BeKa, U OOBEeKTOB
Okpykatomell  cpespt.  Hopmupopanue mokasatenedl  cocrapa BEIECTB U
COACPIKAHMS BPENHBEIX TIPUMECEH. Hopmuposanwe tpeGosammii x TousOCTH
U3MEPEHUN. YCTaHOBNeHHE O0GOCHOBAHHBIX HOPM OOTpeniHocTH. MeTronuku
KOJINYEeCTBEHHOTO XHMHYECKOT0 aHayuza. Coepsr  pacnpoctpanenus
TOCYIaPCTBCHHOrO  METPONOTUYECKOr0 KOHTPOIS | Haznsopa. AKKpemuTamus
AHaluTHIeckux  naboparopui.  CHcTemMa  akkpeawTarmm AHAIUTHYECKUX
naboparopuit (nentpos). Cucrema AKKpCHTALMK WCIIBITATENBHBIX NabopaTopHil
FOCT P. Tlopsinox nposenenmus AKKpe/iTanny. MHCNEeKIMOHHEA KOHTPOIS
ACATCILHOCTI  aKKpeIMTOBaHHBIX naboparopuit. ITokasatemn xagecTsa METOJIUK
anaiusa. Popmel npexcrasierus. CrnocoGer BhIpaKeHus1. OLeHKa NPHUroxHOCTH
METOIHK aHanus3a, KonTposns KayecTBa Pe3ynbTaToB aHau3a.
Buytpunaboparopusiit oneparusmsiit KOHTPOJIb NIPOLEAYphI anann3a. CTaHaapTHBIE
00pasLpl B cHcTeMe 00ecriedeHus KavecTsa pabotsl nabopatopuu. [puMeREMOCTS
CTAHAAPTHBIX 00pasuoB B lafopaTopHoii IIpaKTUKE.

Tabmuna 4
Conep:xanne npakTHyecknx 3ansTuii mo AHCUHIVIHHE ¥ KOHTPOJIbLHBIX
MEepOoNpPUATHH
No | {--Iamiignmlgamm pasnenon Mo S N Bun |\ e
wn AL CEMHUHAPCKUX 3aHATHH FOSIROIBHOTG | s wacon
(vKpytHeHo) MEPOTIPUATHS
Paszen 1. «Xumuko-anamnrnaeckuii KOHTPOJIb 00BEKTOR arpocdepsry 2
Tema 1. ITpoSoorGop u Pasnosxenue npo6. Tectuposanue U
npodoTIoAroTOBKA Komuentpuposanue u
paszeiienue npu
IPoBOTIOArOTOBKE.
Tema 2. Dusuxo- OCHOBHEBIE KITacCh Tecrtupopanue 0,5
XUMHYECKITE METOIBI 3arpA3HAOUIUX
| aHaawu3a BOJEI OpPraHuYecKnux BEIIECTR.




Tema 3. Ousnko- Onpenenenne Tectuposanue 0.5
XUMUYECKUE METO/(BI OPTaHWYECKUX COCIMHEHMHH,
aHaiu3a Bo3ayxa
Tema 4. Ananus nous u Onpenencuue Tectuporanne 0,25
JIOHHBIX OTHOKEHMIM OpraHUYEeCKUX

KOMITOHEHTOB B [I0YBE,

Onpenenenne TOKCHIHEIX

BELLECTB,
Tewma 5. Ananuz Anans GHOTOTUYECKUX Tecruposanue 0,25
IPOAYKIMH CEABCKOTO MaTePHAIOB HA COACPKAHUE
X034HCTBA, MPOIYKTOR JIeKapCTBEHHEIX
TUTAaHUSA, OHONOTUYECKHX | NPenapaToB, TOKCUYHBIX H
Marepuaios OYPMAHUBAXOINUX BEIIECTR.
Pasnien 2. CoBpemennslie GH3HKO-XUMHUCCKIE METOAE! aHaIM3a 2
Tema 1. Merousr IKCTpaKIust u copOmus Tecruposanue 0.5
pasjenenus u
KOHIIEHTPUPOBAHNS
Tema 2. Tecr - MeTomur Munuxaropusie 6ymary. Tectupopanne 0,5
XUMHYECKOTO aHaJ1k3a HOPOLIKH, TPYOKH
Tema 3. Xumuxo- DKOTOKCHKAHTH! B UX Tectuponanne 1
TOKCUKOJIOTHYECKIA OllpeneneHue
KOHTPOJIb
KontakTHas patora B 0,25
TEPHUOL aTTeCTAINN

Hroro no aucuuminne 4,25

7.3. OGpazoBareiibHbie TEXHOJOTHH

Tabnuna 5
AKTHBHbIC H HHTEPAKTHBHbBIE ¢ opMbl IpoBeNeHHEs 3aHATHI
No Tema n opma zanaTua Haumenosanme NCiob3y eMpIx Kou-
- AKTHBHBIX H HHTCPAKTHBHBIX BO
i 0Gpa30BATELHDBIX TEXHOIOTHIA 4aCoB
1. | IpoGoot6op u Hayuno- Hpumenenne nporpamMmsl Simulink u | |
IpobeTIoNroToBKka | mecnenosarensex | ChemLab JULS OLIEHKHI
Ui cemuHap 3 PEKTHBHOCTH PA3IUUHBIX THIIOB
COpOEHTOB, TIPUMEHSEMBIX B
XpoMarorpaguu.
2. | ®uznko- Hayuno- Hpumvenenne nporpammsr Simulink | 1
XUMHIECKHE ueenenosareNibCk | naxera Mathlab mng onucanns
MCTOIBI aHATH3A ni ceMuHap nporecca copbruy MOHOB Ha
BOAEL BoHuTax (noupax). Macrep-kiacc
CHICIHAIHCTOB-aI POXHMHUKOB.
3 | Xumuko- Hayuno- Hpumenenue KOMITBIOTEpHOTO 2
TOKCHKOJIOTHICCKH | peesie fOBATENBCK MOZACIIMPOBAHKA UL ONECHKH BITHSHUS
H KOHTPOJTS uii ceMuHAp TEMIIEPATYPHI HA (PHU3UKO-
XUMHYCCKYE CBOMCTRA BEIECTB
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Obmee KonuwecTso wacos AYTUTOPHBIX  3aHATHH, TPOBENSHHBIX ¢
[IPUMCHCHNEM aKTUBHBIX M HHTEPAKTHBHBIX 00pa30BATENBHEIX  TEXHOJIOTHIA

coctasiuser 4 yaca (50% ot obueii ay IUTOPHOU TPy

7.4. Ilepeuens pompocos amga CAMOCTOATE/IbHOIO

(moayns).

Hepet!em&. BONIPOCOB VISl CAMOCTOATEILHOTO

AOEMKOCTH JIMCUUILIHHEI).

H3VYCHHS OHCHHILIHHBI

Tabmuna 6

HIYHCHMN THCHMILIHHDL]

Ne | Ne pa3zjiena Iepeyenn pacemaTpuBaempix BONPOGCOB AJIs Koa-Bo

n/n TEMbL CAMOCTONITE/ILHOIO H3YYeHNs 49ac0B

Pasaen 1. Xumnko-anannrugeckuii KOHTPOJIb 00LEKTOB arpocepbl 46

1. Tema 1. | Hpencrasutensuas npoba, criocobnr ee HOJyIeHus,
[IpoGoorbop u Tpancnopruposka u  xpancime pod, cmocobn  ux
NPOOONOATOTOB | KOHCEPBHPOBAHNS. Ipodonoaroroska. Pasnoxkenne 6
Ka npo6.  Komneurpuposamie u pasueneHue  Tpu

IPOOOHOATOTORKE.

2 Tema 2, Onpenenenne 0600mennLIx br3ngecknx u
Dusnko- XHUMHUYCCKHX TIOKazarenel, Onpeensiomux KauecTro
XUMHUYCCKHE BOMBI. OmpeneneHue HEOPraHMYECKHX KOMIIOHEHTOB
METOIEI BoL. Ilpuponurie oprannueckue Bemectsa Box, O6mas 10
aHamnsa BOABL | OLICHKA  COJAEPYKAHHS  OPraHWYECKHX  BelleCTB:

OIpPEIENCHAE  OPraHWYeCKOro  yIliepoia,  asora,
thochopa.

3. Tema 3 Crioco6si u MeToup! orbopa  npob BO3JyXa.
Ouzuxo- XUMHAYECKIH COCTaB BO3JIyXa. Onpenenenue
XHUMUYECCKUE HEOPraHM4eCKUX KOMIOHEHTOB BO3LYXA TIPUPOJHOTO U
METOMBI TEXHOTEHHOTO POHCXOKACHMS. Onpenenenne [0
aHanusa OPTrattIecKuxX coeuHeHnit. Aoposonu: obpa3osanune B
BO3AyXa armocdepe,  poms B meperoce HENETYYux

SATPASHAIOMIIX BEIIECTB, 0COGCHHOCTH npo6oorGopa 1
aHasuza,

4. Tema 4. Ananus | Xumudeckuit coctas mows. I'ymycoBeie BemecTpa.

No4B ¥ MOHHBIX | Onpenenenie 0606MEHHBIX TOKA3aTETE.

OTIIOKEHNIT OnpelienieHe HEOPTAHITIECKIX KOMITOHEHTOR, 10
OACMEHTHBII 1 MOTEKYAAPHBIN aHATHS,
[poGonoaroroska. Ananus BoaHOM BEITSHKKH,
OmpeJiesienue OPraHuYecKuy KOMIOHEHTOB B HOYBE,

5. Tema 5. Agamuz | Metonsr  ux U3BNCUCHHUSA,  KOHUCHTPHUPOBAHMA,
NPOAYKITHU paszenenus. Omnpenenenye KOMIIOHEHTOB,
CEIIECKOTO OTPEACIAIONINX NHUIIEBYIO HEHHOCTH NPoAyKTa, Onenka
X034#cTRA, 0€30MaCHOCTH  MUIIEBEIX  TPOAYKTOB.  ()CHOBHEIE 10
IPOJYKTOB anamrayeckue  npoduemer.  Ocobennoctn  or6opa,
HUTAHWS, XpaHeHus U TPAHCIIOPTHPORKY GriomMace.

OUONOrHIecKux
MAaTepUaIon
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No |
/i

Ne paznesa u
TeMBbI

[lepegens pacemaTpuBaempix BONPOCOB LIS
CAMOCTOATEABHOIO H3YYeHUH

Koa-go
YACOB

Pasnen 2. CoBpeMennbie hU3HKO-XHMHYECKHE METOAbI AHAIHN32

33,73

6.

Tema 1

Metous
pasneneHus 1
KOHUEHTPHPOBaH
1

Meronet  xoHUeHTpUpoBaHy, IpUMEHSEMBIE B
KOMOMHUPOBAHHBIX u THOPHIHBIX MeToJax
ONPEACTCHNS.  OPraHMYCCKHX M HEOPraHHYECKUX
BemecTs. JKerpakims. Ocak[ieHHe #W CoocaikKIeHHe.
Copbums.  CospeMeHHBIE  enocoBH POBEICHUSA
KOHICHTPUPOBAHKA,  mpubOpEl M ycTpolicTra.
Ocobennoctn  coyertanus KOHICHTPHPOBAHUA ¢
MeTOHaMHU OTIpEJIe/ICHIs JJIEMEHTOR:
CrieKTpodoToMeTpHeH, aroMuoi-abcopbuueit, aTomMHO-
IMHUCCHOHHBIM METOJOM ¢ HHIYKTHBHO CBS3aHHON
[UIA3MOH, PeHIICHO(IYOPECLEHTHBIM, HHBEPCHOHHOM
BOJIBTaMIICPOMETPUECH U Jp., a Takke ¢ rasoBoil u
KOIAKOCTHOH — Xpomarorpadueil mpu  ompenenenun
OpranmiecKkux coeauueHuid. Ilpubopsr a1s amammsa.
Bribop MeTos1a KOHIIEHTpUpOBaHS!.

12

Tema 2

Tecr - merons:
XKHUMHUSCKOTO
aHanmmsa

Tecr-cucremyr, TECT-CPEACTRA, TECT-METOIUKH,
Knacenpuxauus recr-cuctem. O6ummne HpeACTaBieHns o
MCTOMOJOTHN CKPHHUHIA ¢ TOMOIIBIO TECT-CHCTEM.
XUMAYECKHE OCHOBBI TECT-METOOB. Peakmuu ©
pearenTel. OCHOBHBIE TpeGoBaHWs, MPEABABIIEMEIE K
peakuusam.  Crocobsl  ucrons3oBanmsg PEareHToB.
OCHOBHBIC THNBI HOCUTE/ICH, UCTIONIB3YEMBIX UL
CO3faHus  Tecr-cucreM.  OOmiasi  xapakTepHCTHKA
CpeCTB Jma TectupoBanud. MHnumxaropusie Gymarm.
WunuKkaTopHEle  MOpOIIKH. Wnpukatoprsie  TpyOKu.
TaGnerxu u mono6urie Gopmsr. [otossie PacTBOpPH B
Kanenpuuiax. IMaccusupie nosumerpet. TecT-cpenctna
Ha OCHOBE NeHONONMypeTaHoB. Obmas xapakTeprcTrKa
(QU3HMKO-XUMHYECKAX  CBOWCTB TIEHOIIOIYPETAHOB.
Ocobennocrn copbuym sreMedTos u OPraHUYECKUX
COCOMHCHUI Ha NEHONOINYPETaHax.

10

Tema 3.
XHUMHKO-

TOKCHKOIOTNYe
CKHI KOHTPOIE

[penensHo momycTHMEre koHueHTpanuu (ITIK).
Koutpons conepikanus Oprannyeckux TOKCHKAHTOB:
RANAIUIAPpHAA ra30Bas XpoMaTorpadus, XpoMaro-mace-
CHCKTPOMETPHSA, BBICOKO2(DQEKTHBHAS KUIAKOCTHAT U
TOHKOCIIOHHAT ~ XpoMaTorpadus, — CBepXKpUTHYECKas
dmonras  xpomatorpadmi. Couerariie pasnuYHbIX
BUJIOB Xpomarorpaduu i pasBuTHe
BBICOKOCENEKTHBHON IPOOONOATOTOBKY JUIS
OHpeieneHus HOPMHPYEMEIX 3KOTOKCHKAHTOB.
Wnenrudukarnus COCAMHEHMIA, [pumenenne
PasIiHBIX BUAOB XpoMaTorpadun. Ananms csmecu Ges
pasiencnud. Perucrpaus VK-, AMP-cnextpor 1 mace-
CIIEKTPOB CMECH.

2
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Ne | Nepazaenan [lepedens paccmMaTpuBaeMbIX BONPOCOB Auis Kon-Bo
/i TeMbl CAMOCTOSTEIBHOT0 H3YICHHS 93C0B
9. Tema 4. Hopmupopanme mnoxasareneli cocrasa nBemecTs u

Hcnbiratensher | coliepyanus  BpeyHBIX npusmeceil.  Hopmuposanne

€ LUEHTPHI ¥ TpeOOBaHUM K TOYHOCTH H3MepeHMH. VCTaHOBICHTE

naboparopun O0OCHOBAHHEIX ~ HOpM  morpemHocTdH.  MeTonukm
KOJIMYECTBCHHOr0  XUMHYeCkoro anamza.  Coepsl
PaCHpOCTPaHEHUS TOCY IapCTBEHHOTO
METPOIOIHYECKOro KOHTPOJIA 7] Hamopa. | 19,75
AKKpeIUTAIMS aHATATHYECKIX naboparopuit. Cucrema
aKKpeauTanmum AHAMTHIECKIX naboparopuii
(uentpon). CucTeMa akKpeIMTALMM UCIBITATENBHEIX
naboparopuit  I'OCT P. [lopsimok  mposepenns
AKKPeAUTAIIHN. Hucniekumonnsii KOHTPOIIb
ACATCILHOCTH AKKPEAUTOBAHHBIX JTabopaTopuid.

BCEI'O 99,75

7.5. Koutpoabubie paGorst / pedeparsi
Ifpumep konrpoasnoii paboTe:

HM3yuenne MeTDOIOrHYeCKHX XADAKTEPHCTHK  METOIOB H3MepeHui.
Ipaxraveckue npumenenns nonoxennii TOCT P UCO 5725

[lpp  XumMHYecKold cepTHQUKANUE  CenbCKOXO3THCTBEHHOM IPOAYKLMU
HEODXOUMO YUHUTHIBATE, YTO HA KAYECTBO KOHEUHOM IPOAYKIUMN BIUSIIOT TaXOKe
CPCACTBA MPOM3BOJACTBA W BCA TEXHOJOIMYECKAs LETIOYKA OT BBIPAIIHBAHMUS
IpORYKUKH 10 ee TnepepaboTKM B TOTOBBIN NPOIYKT, IoCIeNyIonee XpaHeHue,
TPaHCIOPTHPOBKA 10 noTpeduTens. Ha Beex cTamusx 9Toro mpouecca HeoGX0IUMO
KOHTPOIMPOBATE KayeCTBO MNPOAYKIMHM (e KONWYECTBEHHBIX M KAYECTBEHHBIX
XapakKTePUCTUK) I ONPENCIICHUS €€ NPUTOIHOCTH OTIPCACICHHOMY LEIEBOMY
HasHayeHu1o. KoHTponmbs MoxeT OBITh OCYIIECTBIGH HA CTAIHK IIPOU3BOACTRA
(IIPOM3BOACTBEHHEBIN KOHTPOJB) U B npotecce SKCIUTYaTaluy
(9KCINTyaTallHOHHBII KOHTPONB). B Kaxmom KOHTpOJIe I[IPUMEHSIOT WIH METOJ
aHaJN3a, UK METOUKY, HIIH CPEJICTBO U3MEPEHHMS.

JI000# MeTon aHanu3a, METOMMKA, CPEICTBO U3MEPEHUs, Pe3yIbTaT aHaIn3a
CHATAIOTCA JOITY CIUMBIMU K HCIIONB30OBAHUIO, 6CIIM M3BECTHE! X METPONOTHICCKHE
XAapaKTEPHUCTHKH, H OHH OTBEYAIOT BBINIOIHACMbIM 3a1a4aM. MeTponorus - Hayka o6
MSMCPEHUAX, METOAAX MNOCTHXKEHUS WX eNMHCTBA U TpeGyeMoM TOYHOCTH.
MeTtponorudeckue XxapakTepuCTHKH, HanGoOee 9acTo HUCNOJIB3YEMBIE [IPU AHAIH3E
CETbCKOXO3SUCTBEHHOW M JIPYTHX BHJIOB IIPOJYKLIAH NpUBENEHBl B CTaHIApTax,
KOTOpbIe HEOOXONMMO U3YUHTh TIPH BHITONHEHNH 3a[aHMU],

Kmouesble  crnoa:  u3Mepenue,  MCHOBITAHMS,  METOJ U3MEPECHUH,
CTaHZIapTH3alMsd  METOJA M3MEPEHHH, - Pe3yNbTaThl H3MEpPEeHHM, pPe3yIBTaThI
HCHLITE{HHI‘/JI, TOYHOCTE, NPapuiIbHOCTE, Npeyu3HOHHOC T, CHCTeMaTH4YCCKas
MOTPCIIHOCTD, ITOBTOPAEMOCTh, BOCTIPOM3BOAMMOCTE, CIydaiiHas [IOTPEIIHOCTE,
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SKCIIEPUMEHT [0 OIIEHKE TOYHOCTH, aJlbTePHATUBHBIA  MeToq H3MEpeHUH,
CTATUCTHYECCKUI ananms.,

3apanue 1. Paspa6orka m aTrecTauus METONUK BBLINOJIHEHHS H3MEPEHUH
(MeTOmMK HCHBITAHUE NPOAYKIMH, B TOM 9HeNe AN HeJieH MOATBEPIKICHHs
COOTBETCTBHSA).

Ilpu BEIMONHEHMN 33nanus HeOOXONMMO 1aTh OTBET Ha CIEeAyIouTHe
BOIPOCEHL:

L. Kak ocywecrsnsercs OpraHusalsl  IUIAHUPOBAHUS W NPOBENCHHUA
IKCIIEPUMEHTa 110  OUEHKE pa3lMYHBIX TOKa3aTeneil ToOHHOCTH MBHU
(MeTposoruueckux uccnenoBanuil paspaboranuoit MBU ¢ uensio YCTaHOBIEHUS
TIPUTHCAHHBIX  XaPaKTEPUCTHK  MOTPEIIHOCTH U3MEPCHUH, IIOBTOPSIEMOCTH,
BOCHIPOM3BOIIIMOCTH ).

1.2. Kakie cymecTByor croco6sr OKCTICPUMEHTAIBHOW ~ OUEHKH pasiudHBIX
TOKasaTesied TOYHOCTH (XapaKTePUCTHK norpersoct) MBHU.

1.2.1. OcHoBHOI1 MeTOx OTIPEACNEHNS CTAHNAPTHBIX OTKIOHEHH I TOBTOPSEMOCTH 1
BOCIIDOM3BOIMMOCTH ~ PE3yJIbTATOB  H3MEpeHui XaPaKTePUCTUK  OJHOPOIHBIX
(MIeHTHYHEIX) MATEePHATOB {oOmexTOB).

Mzyunts TOCT P YICO 5725-1 paszgensi 5, 6, 7; TOCT P UCO 5725-2, pazmens 5
1 6; nynktsl 1.4, 1.5, pasmens 4, 5, 7 TOCT P UCO 5725-6, paznen 4, 'OCT P
8.563, mynxTer 5.1, 5.2: 'OCT P 51672 nyHktel 5.7, 5.9; TOCT P 8.563, MYHKT
3.2;TOCTP 1.5, nyuxr 7.3.8.

1.2.2. AnbTepHATUBHEIE  MeTOJBI OCHpEHEeIeHUst  CTaHHAPTHBIX  OTKJIOHEHWUIl
IIOBTOPAEMOCTH ¥ BOCIIDOU3BOJIMMOCTH PE3YJIETATOR VBMEPEHNUH XapaKTepHCTUK
I'€TEPOreHHBIX MaTepHanoB (HeHISHTHIHBIX 00DBEKTOR).

1.2.3. Crroco6sr BHYTPpUIaboparopHOro u MEXJIa00PaTOpHOro HCCAeHOBAHMA M
aHAIN3a  MIPOMEXKYTOYHBIX  IIOKA3aTeNell  MPelU3MOHHOCTH, 00yCIOBIEHHBIX
MSMCHEHUSAMH yCIIOBUIA HKCIIepuMenTa ((GakTtopos - Bpemsl, KanmOpoBKa, oneparop
1 00opyoBaHue) B ipeenax naboparopuu.

1.2.4. OcHoBusle crioco6sl OTPENCNCHUS CHCTEMATUYECKOH TTOrPENIHOCTH MeTona
usmeperuit (MBI).

1.2.5. Cnoco6er onpenencuns crucTeMarndecko IOrPEIIHOCTH JTa00PATOPHU IPH
PCATM3AINY KOHKPETHOTO METOAA N3MEPEeHHUI (KOHKPETHOMH MBHN).

1.3. Yem ormuuarores TpoLieypbl BHYTPHIAOOPaTOPHOTO KOHTPOMS MOKasarereit
TOYHOCTH pEe3yNIbTaTOB BBINONHAEMBIX U3MEPEHHIT: ¢ NPUMEHEHUEM KOHTPOJIBHBIX
Kkapt llyxapTa 1 MeTogoM KYMyIITUBHBIX CYMM.

Wayuwre T'OCT P UCO 5725-5, pazpenst 1, 4, 5, 6; TOCT P UCO 5725-3,
paszenst 5 -9; TOCT P UCO 5725-4, pasnensi 4, 6; TOCT P UICO 5725-4, paszmen
5; TOCT P MICO 5725-6, pasnen 6; myHKkT 6.1 (rabmuua 3), nyuxr 6.2; TOCT P
8.563, nynxr 5.2;: TOCT P 1.5, mynxt 7.3.8; TOCT P 8.563, paszien 5, myHKT 5.2;
FOCTP LS, nyuii 7.3,

Saganne 2. Cramgapruzaoas MBU (MeTona xomTposs, u3Mepenuii,
UCHBITAHHH, aHATH3A)



2.1. KakoBsI 061ime tpeGoBanus x AOKYMEHTY, PETJIaMEHTUPYIOLIEMY CTAaHAAPTHBIH
METOIl W3MEPEHHUH, UCTIBITAHHH, aHanusa (MBH).

2.2. Kak paercs oBocHoBaHme NPEJUTONEHNI 0 BO3MOKHOCTH CTAHAAPTH3ALNE B
KaqeCTBE aNbTCPHATUBHOTO METOAA M3MepeHui (MCIbITaHuUi, aHANIN3a), MIUPOKO
HCTONIE3yeMOro  Ha  mpaxthke. Kakwe  TpeGosamms NPENBIBISIIOT K
KBa3AMEKIA00PATOPHOH — mporpamMme  ampoSaruu aNbTEPHATUBHOTO METONA
M3MEePeHNH (MCIIbITaHATH, aHaH3a), alnkTepHATUBHON MBHU.

2.3. Kakosa rmpouegypa MEKIIabOpaTOPHOTO OLCHHBAHHS U TIOATBEPIKAECHHSI
MOKa3aTesell TOYHOCTH IpeIaraeMoro K CTaHIAPTU3AIMM  ANIBTEPHATHBHOTO
METONIa M3MEPeHUH (MCIBITAHMI, aHAN3a), TIPEHABHAYEHHOTO s OIIpeNeNICHHS
ONIHOT'O U TOrO Ke IOKa3aTess KadecTBa M 0e30MacHOCTH npoaykumu (mpouecca
U YCIyTH), I KOTOPOTO Yike CTAHNapTU30BAH HHOI {(Ha cerolHs OCHOBHOM WK
apOuTpaxuEIil) MeTo n3Meperit (uensITanui, ananusa),

2.4. Crannaprusauus TpeboBaHmi K YCTaHOBIIEHHIO OKOHYATENbHOTO pPe3ylbTaTa
UCUBITAHUA ¥ pA3pelleHys CHOPHBIX CHTyauuid — NPOUENyp BHITONHEHUS
apOUTPAKHEIX U3MEpeHUH (MCIBITAaHMHE) ¢ Y9eTOM METOHoB IIPOBEPKH
TPHEMIEMOCTH pe3ylIbTaTOB H3MEPeHHH (MCIBITAHMH), MONYUEeHHBIX B VCIIOBUSIX
KaK ITOBTOPSIEMOCTH, TaK M BOCIIPOU3BOIUMOCTH.

Mzyuwnts tpeGosanua I'OCT P MICO 5725-1 nyHKTe! 4.1, 6.2; I'OCT P UCO
5725-6, paznen 8, nynkte! 8.1 - 8.3, 8.5; TOCT P UCO 5725-6, paznen 5; 'OCT P
HCO 5725-1, pazgen 7, TOCT P 1.5, mynkr 7.3, nyuxr7.3.2;: TOCT P 8.563, pasmen
7;TOCT P 51672 nynkr 5.11;: TOCT P UCO/MAK 17025.

3ananne 3. Ouenka KOMIETEHTHOCTH HCNbLITATEILHBIX JabopaTopui
3.1. KakoBbl KpuTepum OLEHKH Kayecrsa MpUMEHEHHsT nabopatopueil METoHOB
M3MEPEHUH, X JTOKYMEHTHPOBAHUS U COBIIONECHUS CTaHJapTH30BAHHBIX MPOLELY]
BBIITOMHEHMST  M3MEPEHUH (UCTIBITAHMH) - Jus nabopaTopuii - 3agBuTenell ma
[OJYYeHHe TIPH3HAHUSA CBOEH KOMITETeHTHOCTYL.

3.2. Onienka COOTBETCTBUA IPAMEHEHNS B nab0opaTopu NPOLEAYP KOHTPOIL
TOKA3aTeNied TOYHOCTH Pe3yJBTATOB BHIIONHIEMEIX U3MEpEeHHN (UCITRITaHMN)
tpebosanmam I'OCT P ICO 5725 (nns neex nabGopatopuii).

3.3. Ouenka AesTenbHOCTH naboparopuii mocpencrsom MeKI1a6opaTOpHBIX
CPaBHUTEJIBbHBIX UCIILITAHU.

3.4. Kak ocyIecTBgeTes HHCTIeKIMOHHE KOHTPOJIB 32 NEeATENBHOCTEIO
aKKPEUTOBAHHEIX TabopaTopuil.

Wsyaurs TOCT P UCO 5725-1, paspen 7; TOCT P UCO/MDK 15 TOCT
P UCO 5725-4, paspen 5; TOCT P UICO 3725-6, pasnen 7, myukrs 7.1, 7.2; TOCT
P UCO 5725-6, paznen 6; paszen 7, myukr 7.3; TOCT P UCO 5725-6, pasjen 7,
myHKTEl 7.1, 7.2.4, 7.3.4; TOCT P UCO 5725-6, pasznen 7, nynkr 7.3.

Crerars BEIBOJIBL.

KouTpoabnbie Bonpochl

1. CywecTByeT 1u IS NaHHOTO MeTola HM3MepeHuit Y AOBJIETBOPAIOIIII
COOTBETCTBYIOLIMM TPeOOBAHUAM dTANOH?
2, Cxombxo  naGoparopuit  JOWKHO 6BITH  BOBIEYEHO B COBMECTHBIH
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IKCIIEPUMEHT?

3. Kakum 06paszoM HOmHb oTOHpATHCS nabopaTopuu, ¥ KaKuM TpeOGOBaHHIM
OHH JIOJIKHBI Y IOBIIETBOPATE?

4. Kakos nuanason ypoBHel, ¢ KOTOPBIMY HpHAETCS CTOJIKHYTBCS Ha MPaKTUKe?
5. Cxonbko ypoBHEH H0IKHO GBITH HCIIONB30BAHO B 3KCIIepUMEHTE?

6. Kakme Mmarepwansl sBISIOTCS NOAXOASIIUME JUIS IIPEACTABICHUS JTaHHBIX
YPOBHEH U KakuM 00pasoM OHH JOJKHB OBITH IT0ATOTORICHEL?

7. Kaxoe uucno MapajiebHBIX OIIpeNeNeHUN HOKHO ObITh HAZHAYEHO?

8. Kakue BpeMeHHBIE paMKH JTOJKHEL GBITH YCTAHOBNIEHEI U1 3aBepIiIeHHs Bcex
U3MEpPEeHU?

9. SBnsiercs nmu MCXOIHAS MOIENh (1.5.1 TOCT P VICO 5725) mioxxozsiiei, uim
JIOJIKEH OBITH pACCMOTPEH BHAOU3MEHEHHEIH BapHanT?

10. Hy>xHBI T 0c00BIe MEPBI MPETOCTOPOKHOCTH IS 06eCTIeYeHUS YBEPEHHOCTH B
TOM, €10 BO BCeX nabOPATOPHAX M3MEPEHMSM MONBEPraloTCs WICHTHIHEIE
MaTEpUaNbl, HAXOIAIUECH B OMHOM B TOM K€ COCTOSHUNA?

11. Kaxue cymecTByoT BUIBI KOHTPOIIA?

12, Yro wm3yuaer MeTpONOrHs, Kakude METPOJIOTHYECKHAE XapPaKTEPUCTHKH
IPUBOAATCH B CTaHAApTax?

Tembt pedeparon no yueSuoii aucuunauune (Moxyo)
«DU3UKO-XUMHUYECKUE METO/IbI AHATH3A B OGJIACTH METHOPALIHH, PEKYIBTUBALIH U
OXPaHbI 3eMelb)
. Ilpenensro nomycrumele konnentpamus (I1K).
Kowrposns copepxanis opraHnaecknx TOKCHKAHTOR (BU3HKO-XIMIIeCKHMH
METOLaBMH.
Kammisiprag razopas xpomarorpabms.
XpoMaTo-Macc-CreKTpOMeTpHSL.
BrIcokoaQ ek THBHAS JKUAKOCTHAS U TOHKOCIONHAS XpoMarorpadus.
Ceepxkpurudeckas ¢urounuas xpoMarorpadus.
Coueratvie pasau4HbIX BUIOB XPOMATOTPA(HH H Pa3BHTHE
BBICOKOCENCKTUBHON IIPOOOIIOATOTOBKY ISl OTIPEENIEHNs HOPMUPYEMBIX
3KOTOKCHKAHTOB.
8. Unenmudukauus coenunenuii. Ipumenenne paznudHBIX BUNOB
Xpomarorpapuu.
9. Amamus cMmecu Ge3 pasneneHus.
10.Perucrpanns UK-, IMP-cnekTpos u Macc-CIeKTPOR CMECH.
11.Coueranue pasanynbix BUZOB XpoMaTorpadus u Macc-CHEKTPOMETPHH ¢
MOHU3AIHEH B IMPOKOM [UANA30HE AABICHHN B HCTOYHHKE HOHOB.
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8. ®opma NPOMEXYTOYHOH aTTecTaluu u $hOoHI ONHEeHOYHBIX CpeacTB,
BRIYAOMIHH:

- IlepeueHr KOMIETCHIHH BBITYCKHHKOB 00pa3oBaTebHOM IIpOrpaMMBbl, B
GopMHEPOBAHHE KOTOPBIX YHACTBYET MUCHHATLIHHA (MoxyB).
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- Tumoeble KOHTpONbHBIE 3amaHMs MMM WHBE MaTepuaibl, HEOOXOMUMEIE I
OUEHKH Pe3yJILTATOB 00yUYeHus

Ipuamepuslii nepevens BOMPOCOB K 324€Ty N0 JHCUHILIHHE (MO/Y1I0)

«DH3HKO-XMMHUYECKUe METONBI aHANN3a B 06/acTH MEINOpAaNHH, PeKyJILTHBALAN 1

OXPAaHEI 3eMelIb:

YTo H3yuaeT XUMUKO-aHATUTHYCeCKHIT KOHTPOJIL 06BEKTOB arpocdepsl.

Kakosbl ocHOBHBIE 06BeKTE aHATM3A B arpocgepe.

Kakosa pons dumsnko-xumugeckux METOJIOB aHallM3a B pelleHud npobiiem

OKPYJKaIOIEeN Cpebl. '

4. Kax nposomst npoboorbop. Ilpencrasurensaas npoba, crocobel ee

nomyHderns.  TpaHCHOPTHPOBKA W XpaHeHHe npod, cmocobsl  ux
KOHCEPBUPOBAH NS,

. Kax nposonsar NpodOnoAroToBKyY. Paznoxenue npo6. Konuenrpuposanue u

pasfesieHue npu npobonoaAroToBke.

Kak ot6uparor u Xpaust npo6s Boj.

7. Onpezenenve 0606IEHHBIX QusMYecKHx M XHEMUUECKuX oKasaTese,
ONpEHeNAIOMAX  Ka4yecTBO  BomsL  OmpeneseHue HEOPTaHUIEeCKIX
KOMITOHEHTOB BOJL.

8. IlpuponHble oOprammyeckie BellecTBa BoZ. OOIas omeHKa cojepikaHus
OPTaHHMYCCKUX BELIECTB: ONpPENeNeHue OpPraHUYECcKOro yIiepona, asora,
docdhopa.

9. OcHOBHBIE KIACCHI 3T PA3HSIOIINX OpPraHUYeCKUX BEIECTB.

10.Kaxoss! nerounukn mocryenus TOKCUKAHTOB, YCTOWYMBOCTE TOKCUKAHTOR
B OKpyxaromed  cpelé,  TOKCHYHOCTB,  METOMEI H3BJICUECHUS,
KOHUCHTPHPOBAHUS, PA3JENIeHUs B ONpe/ieNeHusI.

1.Kax amammupyror so3gyx FOpOZIOB, BO3AYX paboyelt 30HEI, MPOMBIIIICHHbBIe
H TPAHCIIOPTHBIE BEIOPOCEL.

12.KakoBbI cri0co6BI 1 MeTOJIBI orbopa npod Bo3myxa.

13. Xumuueckuit cocras Bozzyxa. Onpefienenne HeOPraHMYECKHX KOMIIOHEHTOB
BO3YyXa IPHPOJIHOTO ¥ TEXHOTEHHOTO MPOHCXOKIEHHA. Onpenenenwne
OpPTraHUYEeCKUX COEeMUHEHHII,

14.Asposonu: obpazosanue B arMocdepe, poNlb B HEpEHOCE HENETYUHX
SaITPASHIIONINX BEINECTB, 0COOCHHOCTH TpoGooTOOpa U aHanm3a.

15.Apromarusaims amanusa Bosgyxa. OCHOBHBIE THITEI I'a30aHATTM3aTOPOB.
JucTannuornble METOABI aHAIU3A.

16.KaxoBbl 0c00HHOCTH (PH3MKO-XUMHYECKOT0 AHATH3A TTOYBEL. ITpo6oor6op.

17, Xumyveckut  coctas mous. I ymycosele  Bemiectsa. OmnpejeiicHue
0000LIeHHBIX MoKazaTenel. Ornpenenenye HEOPraHuYeCKUX KOMITOHEHTOB.
DNEeMEHTHBIH i MOJTEKY ISPHEIA aHATH3.

18.IIpoSononroroska mous. AHANN3 BOXHON BBITSIKKIL MeTonp! usBeHeHus u
KORLICHTPHPOBARNS 3arpSI3HSIOILIX OPTaHMYeCKHX BELIECTB.

19.0npenenenne opranuyueckux KOMIIOHEHTOR B T10YBe.

20.0npenenenue TOKCHIHBIX BEIIECTB.
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21.OcHOBHbBIE aHANINTHYECKHE MPOGJIEMBl NpPH  AHATH3E OHOJNOTHUCCKUX
00BeKTOB. XHMHYeCKHe BeIecTsa numm.  Metonsl  ux H3BJICYEHMS,
KOHIICHTPUPOBAHHS, Pa3e/icHHUSL.

22.0mnpezienenne KOMIOHEHTOB, OTPee/TIONIX [HIIEBYIO IEHHOCTE NPOAYKTA.

23.0uenKa 6e30TaCHOCTH MUNIEBEIX IPOYKTOB.

24.0cobennoctn oT6opa, XpaHeHus u TPAHCHIOPTUPOBKH OHOMAcCC.

25.MackupoBanme, paszeneHue u KOHUeHTpuposatue. Knaccupuxarms
METONOB  pas;eNeHHs W KOHIEHTPUPOBAHIIA. KomuuecTrennsre
XapakTePUCTUKU 3TUX METOJIOB.

26.1IprHIANB codeTanys Ipo6OIONroTORKI 1 METOJIOB OIIpEENCHNA BEILECTR.

27.IlpoTounsle W  aBTOMATH3UPOBAHHEIE METOJBI aHallu3a, BKIIOYAIONHe
KOHIEHTPUPOBAHHE.

28.MeTozsl  KOHUEHTPHPOBAHMS, IpUMEHsEMbIE B KOMOWHHPOBAaHHBIX U
THOPHIHBIX METONAX ONpENeNeHHs OPraHNdecKuX HEOPraHUIeCKUX
BELICCTB.

29 Oxcrpakums. OcakneHne u coocaknene. CopGuua.

30.CoBpemenHble  crioco6B  IpoBeneHHS KOHUEHTPUPOBAHHS, MPUGOPE M
YCTpoMcTRa.

31.0cobennocTu  coueTanus KOHIEHTPHUPOBAHMUS ¢ METONAMU OIpeIeIeHHs
SMEMEHTOB:  CHEKTPodOTOMETPHEH, aTOMHOW-abcopOumed,  aTOMHO-
JMHCCHOHHBIM  METOAOM € MHAYKTHBHO  CBS3aHHOM  Iulasmoif,
PEHTTEHOMILY OPECHIEHTHBIM, HHBEPCHOHHO!M BONBTAMIIEPOMETPHEH U Jp., a
TAKXKE C Ta30BOW U IKHIKOCTHOM XpoMarorpadueil mpu omnpeneneHHu
OPraHuYeCKUX COeHNHEHNH.

32.Bbib0p MeTona KOHUEHTpHpOBaHusL. Ontavusanus ycrnosui#t onpenenenus
BEUIECTB.

33.Ipumepsr COPOLHOHHO-CIIEKTPOCKOITIYECKIX u COpOLUOHHO-
XpOMATOTPAYUYECKUX METONOB ONpEMeNCHHS BELNECTB, B TOM WHCIE
IIPOTOYHBIX K ABTOMAaTH3UPOBAHHEIX.

34.0061mas XapaKkTepucTHKa TECT-MeTO10B U 061acTs PAMEHEHMNA.

35.Tecr-cucTeMBL, TeCT-CPENCTEA, TECT-METO MK

36. XUMHYECKHEe OCHOBBI TecT-MeTonoB. Peaknuu u pearentsl. OCHOBHBIE
TpeOOBAHMS, NpeNBABNsSeMble K peakuuaM. Crocobs HCTIOIB30BaAHUS
peareHToB.

37.0OcHOBHBIE THITBI HOCHTeNel, HCIONB3YEMBIX WIS COZNAHHA TECT-CHCTEM.
Oburas  xapaxteprcTyka CPCACTB i TeCTvpoBanud. MHaukaTopHsie
Oymarn. HMHAMKaTOpHBIE IIOPOIIKH. Wupukaropusle 1pyokyu. TabneTku u
oJ00HbIE OPMEL

38.Tecr-cpenerBa Ha ocHOBe neHononuyperanos. OBmias xapakTepHCTHKA
(pH3UKO-XUMHYECKHX CBOHCTB IenononnyperanoB. OcobeHHocTH CcopOLuM
SJIEMEHTOB M OpTraHM4eCKHX COefMHEHMH Ha meHomonmyperaHax. O6nacTh
NPUMEHEHHS TICHOIOINYPETAHOR B XMMUYECKOM aHATU3E,

39.I0puMepsr onpenenenus HCOPTaHHYCCKUX U OpPraHUYeCKHX COeNUHEHUI ¢
TIOMOIIBEO TECT-CPENCTB Ha OCHOBE HEHOTIOINY PETAHOB.



40.Ormpenenennie HEOPraHWYeCKNX ¥ OPTAHMYECKHX COCTHHEHHH B Pa3NUYIHBIX
obpekTax arpocdepsl.

41.9K0II0TO-aHATINTHYECKUH KOHTPOJIb TOKCHYHBIX OPTaHUYECKUX COEIUHEHNH,

42 VICTOUHMKH [OCTYIUIEHMS OKOTOKCHKAHTOR B OKPYIKAIOIIYI0  Cpejy.
OcHosHbIe TpeboBaHus K 3KOJIOr0-aHATTHTHYECKOMY KOHTPOJIO.

43 IlpemenbHo JomycTHMEIS Kounenrpauuu (I1J1K).

44.KouTposs comepkanus OpraHm4ecKux TOKCHKAHTOB: KanujuisipHas ra3oBast
XpoMaTorpaus, — XpoMaTo-Macc-CIIeKTPOMETDHS, BBICOKO3((pexTUBHASI
KUAKOCTHAA M TOHKOCHOMHAs — XpomaTorpadus, CBepXKPHTHYECKAS
bmounnas xpomarorpadus.

45.Coyeranrie  pasMYEBLIX  BUAOB XpomMarorpaguu M pasBUTHE
BBICOKOCEJIEKTHBHON IPOGONIOATOTOBKH ISl ONpeielIeHust HOPMHUPYEMEIX
SKOTOKCHKaHTOB. MneHTudukanus coemmuenmii.

46.1IpuMenenne pasiMuHBIX BHIOB Xpomarorpaguu. AHanms cmecu Oes
pasieeHus.

47 Peructpamus VK-, SIMP-criekTpos 1 MacC-CIEKTPOB CMeCH. ¥YCTaHOBIIECHHE
BEPOATHOU CTPYKTYPHI HA OCHOBAHHH Macc-CIIEKTPOB, HK-cnextpoB wu
JaHHBIX PeaKIHOHHOM XpoMaTorpaduu.

48.1lean, 3agaun, 060acTh NEeATENBHOCTH aHATHTHYECKON nabopaTopun.

49.Bunbl MccTeIoBaHNs BELIECTB, MATEPHAIOB W UX XapaKTePUCTUKU. AHaJIU3
IPOYKIHH.

50.Tlongrre cepTuduKaLUAN TIPOIYKIAH.

51.AHanu3 O0GBEKTOB, CBA3AHHEIX ¢ OOECTIEUECHHEM S KU3HEIeSTeNbHOCTH
JeJIOBEKa, U OOBEKTOB OKPYIKAIOIIEH CPeIbl.

52.Hopmupopanre mnokaszaTesnelf coctaBa BELIECTB W COOEPIKaHUS BpPEIHBIX
npumecedd.  Hopmuposamwe TpeGoBanuit Kk  TOYHOCTH U3MEpPEHNUH.
Yeranosnenue 000CHOBAHHBIX HOPM ITOTPELITHOCTH.

53.MeTomuKH KONHYECTBEHHOTO XUMUYECKOrO AHATU34.

54, AKKpeJTaL|s aHATUTHYeCKUX JaGopatopuii. CrcTema aKKpeUTAIIHN
AHATTUTUYECKUX TabopaTopuil (eHTpoB).

55.Iopsinox nposeenus aKKpenuTaIIuu,

56.MHCneKUMOHHEIN KOHTPOIE JedTeNEHOCTH AKKpEeIUTOBAHHLIX JIabopaTopwuii.

57.Iokasareny xauecTBa METOIMK aHamm3a. DopMel npeacrasieHus. Crioco0nl
BbIpakeHus. OLEHKa MPUTOHOCTH METONHK AHAJIN3A.

58.KOoHTpoNb  KkauecTBa  pesylbTATOB — AHANM3A. Brytpunaboparopasiii
ONEPATUBHBIA KOHTPONb TMPOLCAYPHl aHAIN3a. Cranpaptasie o6pasusl B
cucreme obecrieuenns KadecTBa paGoThl TaGopaTopuw. [TpumernMocTs
CTaHAAPTHBIX 00pasLoB B 1abopaTopHOM MpakTHKe.

- Merogmueckne  Marepmansl,  ONpemelSIOIHE NPOLeAYPY  OLCHHBAHMS
pesynsTaToB 00yHeHuU .

DopMbl APOMERYTOHHON ATTECTAMM M0 ANCHATNIHEE (Monys10): 3auer.
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9. PecypcHoe obecnevenue:

9.1 Ilepeyens ocHOBHOM JIHTEPATYPhI
1. benomyxor CJL, JImMurpescxas W.H., Emuceera O.B., XKesrepos A.B.
HHCTpyMeHTaNBHEIE METOIBI UCCIEnOBAHMI O6LEKTOR arpochepsl. 2019. M.:
Ipocnexr. 160 c.

2. Anexcanaposa 9.A.TaitnykoBa H.I'. Amanutuueckas Xumus B 2 KHUTaX.
Kuura 2. ®usuko-xuMuueckue METOABI aHanu3a. 2-¢ u3a. Ucnp. u nom. M.:
Wsn-o FOpaiit. 2014. 335 c.

CeraeB  CH., Tappunuma B.A. Bricokosddextusnas  xumxocTHas
XpOMaTorpadus: — aHanMTHKA,  (H3MYecKas XUMWSA,  pacIioO3HaBaHUE
MHOTOKOMIIOHEHTHBIX cucTeM. C-Tletep6.: Misa-Bo Jlams, 2013. 256 c.

4. CrekTpallbHble METOJbI AHAIM3A. Ipaktnaeckoe pyxososcrso. ITox pexn.

B.®. Cenemenesa u B.H. Cemenosa, C-Ilerep6.: Uzn-so Jlans . 2014, 416 .
5. Jlebyxor B.H., Oxapa AM., Ilasmouenkosa JLIT. Ousuxo-xumuueckue

MeTonbl uccnenosanus. C-Ilerep6.: Msa-go Jlans. 2012. 480 .

6. I'ameer A.A., Illonyros C.E., Ilymsimer A.A. u ap. AroMHO-

ancopburonnsii ananus, C.-ITerep6., U3n-so Jans, 2011, 304 c.

7. Komoxos B.B. Xpomatorpadus. C.-Iletep6., M3a-so Jlans, 2012. 224 .
8. Hamacxun B.B., Terpuit O.A., HMupnuna I'A. Daexrpoxumus, C.-ITerepo.,

Wzn-so Jlaus, 2015. 672 c.

CmarynoBa A.H., [Mamkopa I'B., Beabix JLH. MaremaTnyeckoe

MIAHUPOBAHME  OKCHEPHUMEHTA B METOAMYECKHX  HCC/ICNOBAHMNX
AHATHTHYECKOH xuMuH: Y4eOHoe mocobue. C.-Ilerep6., Usnarenscrso
"Jans'. 2018, 120 ¢.

Lad

9.2 [lepevens ronoauuTe bHO JUTEPATYPHI

1. benomnyxos C.JI., Illuee T.B., Crapsix C.0. u ap. JlaGoparopmsiii IIPAKTUKYM
0 (QU3MIECKON M KOWIOMAHON XuMum. M.: M3n-Bo MCXA umenn KA.
Tumupssesa, 2012, 300 c.

2. I'masxko B.M., Benomyxos C.JI, Cropuesont B.®. Hanotexronornu wu
MaTCpHalel B celIbCKoM xo3sicTBe. M.: Mzn-so ®IBOY BO PrAYV-MCXA
nmenn KA, Tumupssesa, 2015.- 257 c.

3. benonyxos C.JI., JiMuTpesckas VL.H., Automms B.A. u ap. Metoas! ananma
CCPbI TIPH KOHTPOJE KavecTBa HPOAYKIMH pacTeHHeBojcTBa. M.: Man-so
PIAY-MCXA umenn K.A. Tumupssesa, 2015.- 189 c.

9.3 Ilepeuens pecypeos HHPOPMANMOHNO-TeIeKOMMYHHKANHOHHON  ceTH
«UnaTepHET»
e Scifinder - monck MeTOREK CHUHTE3A, JIATEPATYPHEBIN ¥ MATEHTHBIN MTONCK TIO
XUMUH,
» SPRESIweb - nwreparypusit u mnarentHbiit IIOUCK, TIOMCK IO YacTH
MOJIEKYJIIBI M T.11.
» eMolecules - monck coenvinenuit B KOMOHMHATOPHEIX (a3ax JaHHBIX,
o ChemFxper - mouck coenvuenuii PasTHYHBIX 0a3ax JaHHBIX,



« SyntheticPages - iHTepakTuBHAs 6333 JaHHBIX XHMHYECKHX METOAUK,

» ISI's Reaction Citation Index (RCI) — 6a3a mauHBEX ™o XUMHYECKUM
peaxmusm,

« Elibraryoru - nocryn x ammotarmsM crateir B 30 Thic. KypHalax,
TNOJTHOTEKCTOBBIN ITOKCK,

« 51X NMR spectral and physical property databases from Advanced Chemistry
Development (ACD) - naummeie 1o (PU3VUKO-XUMHYECKAM CBOMCTBAM
COeOVHeHNH,

« Cambridge Crystallographic Data Centre — mouckoBas cHCTeMA 0 CBOHCTRAM
BelllecTB B Oasze Cambridge Structural Database,

o ChemSource — MnTepret — pecype 1o paszzenam XUMHUH,

o NIST Chemistry WebBook — mammbie mo TEPMOXMMHYECKUM CBOMCTBaM,
SHTANBITNN 00paszoBanus, SHTpONE Gosee 15 000 XHMHUYECKIX COeTHHEHHI

o The WWW chemical structures database - comepxkur OHonee yem 2250
CTPYKTYp, CCBUIKM Ha OpurHHanshble crtpaHuipbl Ceru. CTPyKTYpHEII u
CyOCTpyKTYpHBII MOKCK, TIOUCK 110 hOpMYJIe, O HABBAHHUIO U ap.

« BA3A JIAHHBIX "XUMMUS" Bcepoccriickoro MHCTUTYTA HAY4YHOU M
Texnudeckod uH(opmanuu (BUHUTH) - Jloctymusl crenyromue 6a3kbl
JaHHBIX, CONEpIamlie UHQOPMANUIO B obnacth xuMum: Xumus, OH3MKO-
Xumudeckass Omnonorus, Kopposus m samura or Kopposuu, Meramnyprus,
Oxpana oxpysxatornedt cpezst, OG30paL.

o MDIL Information Systems — WHOOPMAIHOHHO-TIONCKOBAsT CHCTEMa IS
YYEHBIX B 00JIACTH €CTECTBEHHBIX HAYK M XUMHH,

+ MDL Drug Data Report (MDDR) - 6a3a nanmbix, comepxaniasi Oojree
100,000 coemunennit (MDL Information System Inc.)

« AntiBase 2.0 — 6a3a ganssIx o 6onee yem 20 000 IIPUPOIHEIX BEIIECTB.

9.4 Ilepeuens HHQOPMALMOHHBIX  TeXHOJIOrHUif, HCHONB3YEMBIX  NpH
OCyllecTBJeHHH o00pasoBaTeJbHOTO Npomecca, BKIKYAS NporpaMMHOe
obecnevenue, HHPOPMATHOHNBIE COPABOYHBIE CHETEMBI:

1. Ilporpamma ChemLab. — nns mnposemerus BUPTYANBHBIX XUMHYECKHUX
3KCIePUMEHTOB.

2. Ilporpamma MathLab ~— mis MOZACJMPOBAHHS BIMAHUS YCIOBUR XUMHUYECKHX
peakuuH, KaTalu3aTopoB U MHIHGUTOPOB Ha BBIXOM NPOLYKTOB TIPH NpOBeAESHUN
OKCIIEPUMEHTOB.

3. Tlporpamma Statistica — s amanmsza IKCTIEPUMEHTANBHBIX  JIAHHEIX,
BHSYTH3AINHN IOy eHHBIX PE3YIbTATOB, CTATUCTHYECKAsE 00paboTKa Pe3yabTaToB.

9.5 Onucanme MaTepUaILHO-TEXHAYECKOi Ga3bl.

Jms peasusammu  mporpammsl  TOATOTOBKA N0 AHCIHHILIHHE (Momymio)
«DU3MKO-XUMHYECKHE METOIBI AHAIK3A B 06/1aCTH MEJTHOpalyUH, PeKyIbTHBALAN U
OXPaHbl 3cMe/Ib» NePeveHb MaTePUAbHO-TEXHHYECKOTO 00ecTieYeHrs BKIIOYACT:



l.  Crnenmanusuposannsre AyIUTOPUX  [OJI1 TIPOBENCHWs JIEKIUH ¢
MyJIBTUMEIMHHBIM 000PYHOBAHHEM ¥ BEIXOJOM B Wurepner.

2. CrenmanusmpoBaHHBIE XUMHYeCKHe NabopaTopud 1T HPOBEACHHUS
GU3HKO-XUMUYECKUX HCCIIENOBAHMH

3. CnenvanusupoBaHHBle ayJIHTOPUH KOMITBIOTEPAMH, CHEHHATBHOE
NMpOrpaMMHOe  obecreveHue Ui [OCTAHOBKH JKCIEPUMEHTOB, ofcuera
MOy YEHHBIX PE3YJIbTATOR.

Kadenpa pacriomaraer saxperennsvu 3a meit y4eOHBIMY Ay AUTOPHAMI,
CTICLHATHIHPOBAHHBIMA ~ XHMUYECKUMH  JTAOOPATOPUAMHE,  DU3IHKO-XUMUYECKHM
00OpynoBaHMeM, APYrHMMH NpHGOpaMA 1 HHCTPYMEHTAMU B COOTBETCTBHH C
nepeynemM odopymoBaHusL.

9.5.1 Tpebopanus K ayAuTOpHAM  (NoMELleHHAM, MecTam) AJIs
POBe/ICHHS 3AHATHI,

JJist  1poBezieHUs TeOpeTHHECKHX 3aHITHE 1o JHCUMIIUHE  «PU3UKo-
XHMHIECKHE METOMbI aHanusa B 00JIaCTy MeTHOpPAINH, PEKYIbTHBALMH U OXpaHBl
3EMENBY» HEOOXOMUMBI;

CICIHATPHBIC  MOMELICHHUsA, Jabopartopuv [is NpoOBeleHWs — 3aHATHH
JICKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIIA, TPYITITOBBIX H HHIUBUYATTBHBIX
KOHCYNBTALH, TEKYLIETO KOHTPOIL U TNPOMEXKYTOYHON ATTeCTALMM, a TaKke
TIOMEIUEHUA. Il CAMOCTOATENBHON pabGoThl W MOMELICHMS JUis XpaHeHus wu
NPOPUIAKTHYECKOTO 00CTy KIBAHHUS 00opyHoBanus.

Crenuanu3upoBannas XUMHIeckast nabopatopus 1oJKHA GBITE 060y K0BaHA
CTOTaMH  JUI MPOBEJICHHS] XMMHUYECKHX OTBITOB, BBITSKKOW C NPHTOYHON U
BBITSDKHOM BeHTHASIIHEIH,

Tometuennst a1 caMOCTOATENBHOM PaBGOTHI 00yUarOImuXCs JOMKHEL OBITH
OCHAaIICHBI KOMIIBIOTEPHOW TEXHHKOH € BO3MOKHOCTBIO TIONKIIOYCHHS K CETH
"Hnreprer” wu obecreuennem AoCTyna B DIEKTPOHHYIO HHGOPMAIMOHHO-
00pazoBaTeNbHYIO Cpey OpraHH3ALIIN.

9.5.2 TpeGopanust K CHEUHAIH3HPOBAHHOMY 060PYI0BAHMIO

Ilposenenne 3awsiTuil  ocymiecTBiseTcss B aynuTOopusIX, O0OpYIOBAaHHbIX
NpuOOpPaMu JUIs NPOBEICHNUS (PUBUKO-XUMHUECKHUX UCC/Ie IOBAHMIA.

B naboparopuu Heobx0muMO UMETD: AUCTUINATOPE! (Tuna Al3a-10, AJla-
23) , xouuykromeTps! (tuna AKI1-02, AHUOH- 4120, AHMOH-4150, MAPK-603,
HANNA), uoromeps! (tuma pH-011MTIT, pX-150, AHMOH-4101), BHCKO3UMETpEI
(tuma BIDK-1, BITK-2), npu6opsr mis H3MEPEHHUS TTOBEPXHOCTHOIO HATIIKEHUS
(Temsuomerp Tuma K6, K9), KanopumeTpsl (tuma C-2000), monspumerps! (Tuma
CM-3, II-161M), pedpaxromerpsr (Tina UPM-464, HP®-470, AJIP-3), npubopsi
ML Iiposefetust saekTpodopesa (Tura KAIIEJB-103M), MOTEHIUOMETPHRI (THIIA
WITI-101, MIUI-111), ananutngeckue Beck! (THIA BJI-210, BJI-210), texaugeckue
Becsl (BM-510), rtepmoctathl (kumkocTHBIE cepun T-2, T-3), tepmomerpsl
(pTytHBIE, 1EQpoBEe Tuma TILI-1200), cnekTpodoromeTpsl  (tuna K®K-3,
IKCIIEPT-003), rmamentste Goromerps! (cepus OIIA-378, DITA-354, OITA-22),
28



ONTHYECKUEe MHKpockomsl (tuma Mukmen-6, TTOJIAM PII-1), rasoBele wu
MKUIKOCTHEIC XPOMATOTPAQEL, KOMIUIEKC AN TePMOXHMUYECKHX HCCIIeIOBAHMI,
COOTBETCTBYIOIIYIO XUMUYECKYIO TOCY/Ty H XUMHYECKHE PeaKTHBEL

10. Meroanyeckue pexomeHnxalum ACNHPAHTAM N0 OCBOCHHIO NHCHMIIHHBI
(Monyus)

Ipn m3ywennn aucnurmmuss aclMpaHTy HeOOXOAMMO MOCeWIaTh JIEKIHH,
CEMHMHApPCKUE 3aHATUS, IIPOUTH TECTUPOBAHME IO COOTBETCTBYIOILMM pasiesiaM.
IIpu camocTosTenpHOM padoTe M MOATOTOBKE K JCKIUAM U 3aHSTUAM HEOOX0TUMO
obpamars 0co6oe BHUMAHHE Ha OCHOBHBIE NOHATHSA, 3aKOHEI, (DOPMYIIBI NAHHOTO
pasieiia, pasMEpHOCTH BeeX BeMHYHH B cucteMe CH, moHmMMars 3HaYenue bi 8} 61
HPHMEHEHUA  OTIDE/ICNISEMbIX BEIMYMH IIPH H3YUCHHH ¥ ONMCAHUH 00BEKTOB
arpocgepsl, a TakkKe TeX 0ObEKTOB, KOTOPBIE M3YYAeT ACHUPAHT MPH BLITONHEHHH
JHCCEPTAITHH,

11. Meroanveckne pexomengamnu NpENnoaaBaTe/IsiM N0  OpraHH3aIMu
o0y4eHus 110 JUCHHILIHHe (Moay10)

IIpoBesenne nexumii u cemmmapckux saHsaTHii B HUHTepaKTUBHOI (opme,
AHAII3 KOHKPETHBIX CUTYyallui U IPHHSATHUE PEIIeHWH HA OCHOBE Pe3yIbTaToB 1o
UBUKO-XHUMUYECKIM XapaKTePHCTHKAM GHOTOrHIecKIX OOBEKTOB.

OpraesTenbHOCTHBIE HIPBI ¢ ENBIO BBIPAOOTKH WHHOBALMOHHOTO pEIIeHHMs!
npobieMsl (3a1a4) B paMKaxX OIHOTO U3 paszenioB MUCLMILIMHE], HalpUMep, Tpu
pasdope TeMsl 1o KOPPO3HOHHO-3/TEKTPOXUMUYECKUM IIPOIIECCaM, MPOTEKAIOIIUM
TIPY XpaHEHHM U TepepaboTKe NPOIYKIMH CelIbCKOXO3SHCTREHHOTO IPOU3BOJICTRA.
Iony4ennoe pemenne NOMKHO GBITH ONTHMANBHEIM H peanusyeMbeiM. Heobxomumo
MCIIOIB30BATL  METONBI  IPYIIIOBON paboTEl [ monmyueHus HEeCTaHJapTHRIX,
ONICPATHBHBIX, HOBBIX pemeHud. Ha ocHose BrIpaGoTamHOrO pelenus
COCTABIIOTCS IPOEKT U MPOrPaMMa UCCIIeIOBAHNS U €T0 BHEAPEHHS,

IIpoekTHBIE METONBI pH H3YUeHHH pa3esioB No TePMOAMHAMUKE, KUHETUKE
H XUMHHECKOr0 PABHOBECHS, ANEKTPOXUMUYECKIM HPOLIECCaM ¢ HCITONTb30BAHMUEM
MaTemaTrdeckuX nporpamm SIMULINK nakxera MathLab.

Mceronezopanue mesrensrocraoro nogxona.

[ponyxruBHOE 0Oyuenwe.

Hcnonp3osanme merona  Kedic-cramu  wa CEMUHAPCKUX 3aHATUAX IO
M3YHaCMBIM pasjiellaM, B HYACTHOCTU, TPH H3YYSHHH DA3NENoB [0 KOJUIOMIHO-
XUMHYCCKUM CBOHCTBAM II0YB U BBICOKOMOJNEKYIIAPHBIM COETHHSHMSM.

ABTOp pabouyeii nporpamMmmer:
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Ipodeccop, k.x.H., 1.¢.-X.H. npodeccop bemonyxor C. JL. %
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