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AHHOTAIIUA

YuyeOHas aucuuminHa (Mogynb) «DU3HKO-XHMHUYECKHE METOAbl aHANIH3a B
00JTacTh HKONOTHH»  ABJISIETCS BAKHOW COCTABHOW YacThHO YUEOHOTO TTaHa
[IOArOTOBKU ACHUPAHTOR 110 Hanpaeienuro noarorosku 06.06.01 buonoruueckue
HAyKH, HANPaBJICHHOCTL NporpaMmmel: [TouBoBeacHue.

OcHorHass 3amava  y4YeOHOH  JUCIMTTHHEL  (MOAYJIS) —  OCBOCHHE
aclMpaHTaMK TEOPETHHYECKMX M IPAKTUYECKUX 3HAHMI B 00JlacTu (PU3HUECKOM
XHMUK. JJucuunamnna (Moayib) « PU3MKO-XMMHYECKHE METOAbl aHan3a B 00nacTH
SKOJIOTHH» B CUCTEME XUMHUECKHX HAYK M3YUYaeT PA3THUHBIE (PUSHKO-XUMITECKHE
METO/AbL U1 OLPEAEIEHUA KOMIIOHEHTOB B AHAIU3UPYEMbIX OOBEKTAX, METOAUKU
M3MEpeHHH,  MpoOONOArOTOBKH, B COOTBETCTBHM  C  OCOOCHHOCTAMM
AHATIM3UPYEMBIX OOBEKTOB.

ACNUPaHTHl MOJYYAOT 3HAHHA, NPUMCHCHHE KOTOPbIX Ha MNPAKTHKE
TIO3BOJISIET OIEHWBATE TIENECO00PA3HOCTE W I(PPEKTHBHOCTE HCTOITB30BAHUS
COOTBETCTBYIOLLMX METOAOB W METOAMK M3MEPEHUH, [ MUCHONL3OBAHMS B
KOHTPOJIC KauecTBa NPOAYKLUHH PACTEHHEBOACTBA W YKUBOTHOBOACTBA, NPOAYKTOB
TTHTaHUs, 00BEKTOB OKPYIKAFOIICH CPEBI, TPUMEHSTE MOTYUEHHBIE TEOPETHUECKHE
3HAHMA [PU NPOBEACHUU HAYUYHO-UCCIEAOBATENLCKOH padOThl, HCCIENOBAHUAX B
APYrHX CMEKHBIX OTPACHAX HAyK.

OO0mmas  TPYAOEMKOCTh  yueOHOH  AMCIUTUTHHET  (MOJyis)  «DH3HuKo-
XMMHMUYECKHE METO/IbI aHANIM3A B 00J1aCTH DKONOIHW» COCTABIIAET 3 3a4ETHLIX €., B
0bbeMe 108 yacos.

KouTpone 3HaHWH acmupaHnTOBR TIPOBOJMTEA B (opMe Tekymed U
[IPOMEKYTOUHON aTTeCcTaluu.

Tekymast arrectanst aclMUPaHTOB — OIEHKA 3HAHWH W YMEHHWHA
[IPOBOAMTCH IOCTOAHHO HA MNPAKTUYECKUX 3AHATHAX € I[IOMOLILKY  TECTOBBIX
3aJaHUH U KOHTPOJIBHBIX PA0OT, OLEHKHU CaMOCTOATENBHON paboTh! aCHPAHTOB.
[TpomexxyTOUHAs aTTecTalWs AacCMUPAaHTOB MNPOBOAMTCA B (OPME HTOTOBOTO
KOHTPOJIA [10 AMCLUUIUIMHE — 324€Ta.

Benymme npenonasatenw: mpodeccop, KaHAAAAT XWMHUECKMX HayK,
JOKTOP CENbCKOXO34HCTBEHHbIX Hayk benonyxos CJL, aoueHt kawauaar
CCNbCKOXO3AMUCTBCHHbIX  Hayk JImutperckas WM., npodeccop kanaupar
XUMHYeCKkX Hayk JImutpuer JILb., KaHIMmaT XWUMHYECKHX HayK, JIOIEHT
AKepnepor A.B.



1. Iens u 3273494 JHCIHILTHHBI

Llenbro nzyuenus qucuuiiuibl (Moayiis) b1.B.O.2 « DU3uKO-XUMHYECKUE
METO/IBI aHajn3a B 00JacTH 3KOJIOTHH» SBNSETCS (POPMHUPOBAHNE YV acMHPaHTOB
yIulyONEHHBIX  NPO(ECCUOHAIBHLIX — 3HAHUA 1O  COBPEMEHHLIM  (PU3UKO-
XHMHYECKHM METOJAaM aHanW3a, O3HAKOMIEHHE € OCOOCHHOCTAMH OOBEKTOB
aHaTM3a v 3a7a9aMH TIPH WX aHATH3€, COBPEMEHHBIMHA METOTaMH, MPHUMEHSEMBIMI
IJId  aHaIM3a  Pa3jIMUHbIX  peallbHblx  OOBEKTOB  arpocdepbl;  3a103KUThb
(pyHDaMeHTanpHbIC 3HAHHA O MPHHUMNAX, 3aKOHOMEPHOCTAX, 00aacTax
TIPUMEHEHNS] METOJIOB, HAYYHTE TOAXOAAM K BBIOOpY Hambonee 3 GheKTHBHBIX
METO0B ONPEACIEHHUS KOMIIOHEHTOB aHAIIM3UPYEMBIX 00PA3LIOB B COOTBETCTBUM C
TOCTABJICHHOHW  3ajadueif, TPaMOTHOMY KBaJM(HUIIMPOBAHHOMY TPUMEHEHHIO
Bbl6paHHle METOAOB U METQLAUK HA HIPAKTHKE,

3agaud AUCUMNAMHBL (MOAyns) «DU3MKO-XMMHUYECKHE METOAbl aHanu3a B
00TacTH IKONOTHH

- c¢popMUPOBATL YV ACHUPAHTOB [IPEACTABIEHUE O COBPEMEHHBIX (PU3UKO-
XHMHYECKHX METOJAX aHaau3a, NPUMEHUMOCTH METoJa ANl aHalau3a pazfiuyHbIX
MO TMPHPO/IE, arperaTHOMY COCTOSIHHIO W COCTaBY OOREKTOR arpocgeprl; HAYYUTh
IPUMEHATH HA NPAKTHUKE PasjiduHble MeToAbl npodoordopa u npodonoiroToBKy
MAaTEPHANOB Pa3IMiHOA NPHPOIBL.

- O BEIYIMX TEHACHIMSX W COBPEMEHHBIX TMPEACTABICHUSIX O TYTAX
pasBuTHS  aHaIUTMYECKOro  obopymopanua U obopynoBanus  uis
MpobonoAroTOBKH,

- 00 OCHOBHBIX HAYYHBIX TIPOONEMax MPH MPAMEHEHHH (PU3NKO-XHUMHUIECKIX
METOA0B aHanu3a 00BEKTOB arpocdepel,

- TIOATOTOBHTEH ACMUPAHTOB K TIPUMEHEHWIO TOJYYEHHBIX 3HAHWH TNpH
UCCIIEA0BaHUKU  O0BLEKTOB  arpocdepbl € HPUMEHEHUEM  (PU3UKO-XUMHUECKUX
METOA0B aHanu3a, 00paboTKE W MHTEPNPETALHH MONYYEHHBIX PE3yabTaToB.

B kypee mHcHMIUIIMHBL (MOAYIA) «DH3HKO-XHMUYECKHE METOABl AHAIW3A B
00nacTd 3KOJAOTMM» 0CO00€ BHUMAHUE YIEIEHO MNPUOOPETEHHUKY acnupaHTaMu
MPakTHYECKUX HABBIKOB KBaJM(MUHMPOBAHHO MCMOIb30BaTb PA3NHUYHbIC METOAb
JUISE OTTPENCTEHNS KOMIMOHEHTOR AHATH3HPYEMBIX OOBEKTOR B COOTBETCTBHH C
[IOCTABJICHHOH 3a1a4€¢i U OCOOEHHOCTAMU AHAIM3UPYEMbIX OOBEKTOB, OLUEHUBATL
uenecoodbpa3HocTb U 3P(PEKTUBHOCTbL MX  WCNOJIb30BAHUA, TMPUMECHEHUEM
MPHOOPETEHHEIX 3HAHWH JUTST WCTONB30BAHUST B KOHTPONE KAadeCcTRAa MPOAYKIIAA
pacTeHMeBOACTBA M OKUBOTHOBOACTBA,  IPOAYKTOB — [UTAHUSA, OOBLEKTOB
OKPYIKaroLIeH cpeabl.

2. MecTo AMCUMILIMHBI (MOAYJIA) B CTPYKTYPE OCHOBHOI npodeccHOHAIBLHOMN
o0pa3oBaTeIbHOI  MporpaMmbel  BhICHIET0 00pa3oBaHHS — MPOTPaMMBI
MOArOTOBKH HAYYHO-NEJAarorH4ecKHX KaapoB B aclnHpaHType (aalee
[POrPaMMa aCIHPAHTYPbl).

Huctmmmna (Monyns) b1.B.OJ1.2 « DH3AKO-XUMAYECKHE METObl aHATH3a

B 00JacTH 3K0JIOrMM» BKAtOUEHA B niepedeHb GI'OC BO (ypoBeHb NMOAMOTOBKH
KaJpoB BeICWIEeH KBamu(pukaumu), B bmok 1 «/lHCUWNIHHBL  (MOIYIIN)»
O



BApPHATHBHON yacTh. Peamusanusg B JUCTIMIUTAHE (MOAYIE) « DU3HKO-XUMHUYECKHE
METOJbl anaju3a B o0jactu 3kojoruw» tpedopauuidi OI'OC BO (yposeub
MOArOTOBKU KaApoB Bbicwici kBamupukauun), OIMOIT BO n YuebHoro nnava
MOATOTOBKHA AaCTIHPAHTOB MO TIPOTpaMMe AaCTIMPAHTYPHL,  PelieHHi y4eOHo-
METOJAUYECKOH KOMMCCHU M Y4YEHOro coBera (PakylbTera, OTE€YECTBEHHOIO U
3apyOeKHOTO OTTBITA, IOIKHA YUHTHIBATE CIIEYIONIEE 3HAHUE HAYUHBIX PA3/IENoB;
upubopbl 1 obopyaoBaHue Uid npoBeaeHus PU3NKO-XUMUYECKUX UCCIIEN0BAHUA,
METOAbl W crnocodbl MpoOONOAroTOBKH, 00padoTKa pPe3y/lbTaTOB H3MEPEHHId,
METOANKH TTPOBEIACHHS H3MEPCHUT,

llpenmecTByIOIUMY KYPCaMU, HA KOTOPBIX HENOCPEACTBEHHO Oasupyercs
avcuuninHa (Moaynb) «MPH3NKO-XMMHYECKME METOAbl aHanu3a B obnacTu
SKOJIOTHW» SIBIISTFOTCSl AWUCIMILUTMHBI HEOPTaHWYECKas XWMWs, aHATATHUYECKas
XUMUA, puzuuecKas U KOJUIOUIHAS XUMUS, Opraliueckas XMMus.

JAucunnnuHa (Moaynb) SIBASIETCA OCHOBOMONArawlweh B yuyeOHOM MnaHe
MOJATOTOBKA  aCTIHpPaHTOB  TI0  HampamBieHHK  moarotorkn  06.06.01 —
BUOJOrMYECKUE HAYKU, HANIPABIEHHOCTU MPOTIPAMM: DKOJIOIUs (B OHOJIOTMH )

OcobeHHOCTBIO  yueOHOH AMCUMNIMHBL (MOAYAA) «DHU3UKO-XUMHUYECKHE
METO/IBl  aHamW3a B OOJACTH 3KOJIOTHHW» SIBJISIETCS €€  HalpaBJIEHHOCTh HA
peanu3alliy acliMpaHTaMKU MOJNYYCHHBIX 3HAHWUA B HAYYHO-MCCIEA0BATEIbCKOM,
MTPAKTHYECKOI JIEATENBHOCTH, (POPMHPOBAHWN COBPEMEHHOTO MHUPOBO33PEHHUS O
poueccax, NOCTOSHHO U NEPUOAMYECKU [IPOMCXOAiuX B 00beKTax arpocdepsl,
Ha OCHOBE COBPEMECHHBIX 3HAaHWIl M 3aKOHOB (PHM3MUECKOH XWMHHM, MOHHUMAHWH
BO3MOKHOCTE W MEXaHW3MOB BIHSIHUS (YMPABICHUSA) HA TPOINECCH (PEaKINN ),
poTekalolme B arpocpepe.

ACTUPaHTHl TIONTYYaT 3HAHWS MO (PU3WKO-XUMHUYECKAM METOAAM aHaln3a,
OCHOBAHHBIM HA HOBEWITUX  JIOCTHXKEHHAX COBPEMEHHOTO  €CTECTBO3HAHUS
(simepHO-(QU3NUECKHE METOABI, HEHTPOHHO-, TaMMa-aKTHBAITMOHHBIH aHaJIN3,
PEHTreHO(TYOPECUEHTHBIH,  WH(PAKPACHON  CMNEKTPOCKOMHH,  PEHTTEHO-
PaTMOMETPHUYECKHN, ATOMHO-3MUCCHOHHOH W MAacC-CIMEKTPOMETPUH € HHAVK-
THBHO-CBA3AHHON TmasMoW W fip.), OOMacTH TPHMEHEHWST PA3THYHBIX BHIOB
aHaJTN3a,  YYBCTBUTENTBHOCTH,  CENIEKTHBHOCTH,  TIpeAesiaM  OOHapy>KeHus
XHMHUECKHX 3JIEMEHTOB, BEMIECTB. [IpW HM3YUEHWUM JUCIIUTUTHHBI  TaKke
paccMaTpPHBAIOTCS BOMPOCH KOHTPOJS W WCMBITAHWH, UX OTJIWYWH APYT OT ApYTra,
0COOEHHOCTH MCITBITAHWH HA 0€30TTacCHOCTh, MTPUMEHEHHWE CPENICTB M3MEPEHUH JUTS
ONEHKH 3HAYCHWH MapaMeTPOB KOHTPOIHPYEMOW M WCTIBITYEMOH TPOTYKITHH, a
TaKXKE€  PEKUMOB  WCTBITAHMI,  OOeCrieYeHHe  €IUHCTBA  W3MEPEHUI
METPOJIOTHYECKOH CITy>k00#, TIpOBEpKA W KaIMOPOBKA CpPEACTB W3MEPEHMH,
TpeDOBaHWA K  WCIBITATENTBHBIM  JTA0OpaTOpUsM W UCTIBITATEITEHOMY
000pY0BaHWIO. 3HAHWS W HABBIKW, TIONYUYEHHBIE ACTTHPAHTAMH TMPH W3YYEHHH
JIAHHOTO Kypca, HEOOXOMMBI MPH MOATOTOBKE K CIAYe KAHAWIATCKOTO DK3aMeHa
MO CHNECUHATBHOCTH W HANHCAHWH  HAYYHO-KBUTM(PHKAUHOHHONH  padoThl
(INCCEPTALINK ) IO BEIOPAHHOH HAYYHOH CNEHATBHOCTH.



3. O0was TPyI0eMKOCTb AMCUMILIMHBI (MOAYJSI) COCTAaBAAET 3 3a4ETHBIX
enqann, 108 wacos, W3 KOTOpEIX 8,25 4YacoB COCTARMACT KOHTakTHas padora
aCIMPaHTa C npernoaaBareneM (U3 Hux 4 4aca 3aHdaTus JEKLMOHHOIrO Tuna, 4 daca
3aHATHS  TIpakThueckoro Ttwma, 0,25 - 3ader), 99,75 waca COCTaBmseT
CaMOCTOATEbHAA PadoTa acnupadTa (U3 HUX 9 — NOArOTOBKA K 3Q4ETY ).

4. TLranupyemsbie pe3yabTathl O0y4eHHSI MO0 JAHCHHINIHHE (MOAYJ/IIO),
COOTHeceHHbIe ¢ MIAHHPYEMbIMH Pe3y.JbTaTaMH 0CBOEHHS 00pa3oBaTe/bHOI
NPOrpaMMbl ACIHHPAHTY PbI

JiuctmuiiHA (MOTYITR) TOMKHA (GOPMHPOBATH CIETYIONTHE KOMITETSHIIHH:

- OIIK-1 - ¢cnocoGHOCTLIO CaMOCTOSTE/NBLHO OCYIUECTBIATL HAYYHO-
MCCIEA0BATENbCKY K  ACATENBHOCTE B COOTBETCTBYHOLIECH MNpodecCHOHANbHOM
0o0JacTu € UCHOJIb30BAHMEM  COBPEMEHHBIX  METOAOB  MCCIEA0OBAHUA U
MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOIUH;

- TIK - 5 cmocoOHOCTh K 00YUEHHIO HOBBIM METO/aM (PH3IHKO-XHMHHUECKOTO
aHalu3a, NPUMEHEHUIO CYLIECTBYIOWMX METOAOB U CPEACTB 11oAa4l uHdopMaLuu
MPH BBINOJTHEHHWH HAYYHBIX UCCNEAOBaHHI B 001aCTH 3KONOMHH;

- YK-1 - croco0HOCTE K KPHTHYECKOMY aHAJIW3y W OIECHKE COBPEMEHHBIX
HAay4yHbIX — JOCTWDKEHWHA, reHepUpOBAHMIO  HOBBIX MAEA NpH  PELIEHUU
MCCIEA0BATENbCKUX M MTPAKTUUECKUX 3ada4, B TOM YMCJIE B MEKAMCLUHUNIHHAPHBIX
o0macTax.

OcBoeHHe yueOHOH AUCUMMIMHBL (MOAYs) «DU3HKO-XUMHUECKHE METOABI
aHam3a B 00JAacTH SKOMOTWH» HAMNpPaBlIeHO Ha (POpPMHUPOBAHWE Yy acHMpaHTOB
KOMINETEHLUMH, NPEACTABICHHBIX B Tabnuue 1.

KoHTponms 3HAHWH acmupaHTOB MPOBOMWTCS B (popmMe Tekymeh w
[IPOMEKYTOUHON aTTeCcTaluu.

Texywas arrectauus acnUpaHTOB — OLEHKA 3HAHW W yMeHHid
MTPOBONTCST TTOCTOSTHHO HA MPAKTHYECKUX 3aHATHSIX € TIOMOIIBKD  TECTOBBIX
3aaHUH U KOHTPONbHBIX PA0OT, OLEHKU CAMOCTOATENLHON PadOThL ACIMPAHTOB.

[TpomescyTouHad arTecTalls acCMUPaHTOB MPOBOAWTCA B (POPME MTOrOBOIO
KOHTPOJIA IO AUCHUTIIIMHE — 3a4€T.



Tadmuma 1

[Lnanupyemblie pe3ysbTarbl 00yUeHUS 10 JUCUUILIMHE (MOIYII0 ) «DU3HKO-XMMHYECKHE METObl aHaI13a B 00J1aCTH JKOJIOTHHY,
COOTHECCHHBIC C MITAHUPYCMBIMH PE3YIBTATAMH OCBOCHHS 00Pa30BaTCIILHON MPOTrpaMMbl aCTIMPAHTYPbI

aHannsy H OLEHKE COBpeMeHHb[X
HaY4YHBIX JJOCTHKECHHH,
TeHEPHPOBAHHIO HOBBIX HJECH MpH
PCILICHIH HCCNEeI0BATCIBCKHX H
NPAKTHYECKHX 337a4, B TOM YHCIIE B
MCH IAUCLHTIL L‘]HaprIX O6.J'IaCTHX

bH3HHEeCKOl M KOJLIONAHOM

XUMHH, (PH3HKO-XHMHYECKHE
CBOIHCTBa HEOPTAaHHYECKHX
U OPTaHHYECKHX COCIHHEHUH

AHAIM3HPOBATL HHPOPMALMIO,
MOJYYEHHYIO U3 Pa3HBIX
UCTOYHHKOB, IO QU3HKO-
XHMHYECKHM,
EKTPOXUMHYECKHM
NMPOLECCaM, NPOMCKOISLINM B

arpocdepe

No Kon Coneprcane opmupyembix B pesynbTate U3ydeHus TUCIHTUIMHBL (MOAYS) 00YHAKOIHECS JTOTKHBL
n/n | FOMTETE KOMMETEH LM 3HATH yMETh BNaAETh
HIHH
1 OIIK-1 (hH3UKO-XHMHUCCKHE, PACCUHTBIBATE H OLICHHBATH CHCTEMATH3HPOBATE METOIbI
KOJUIOMIHO-X HMHYECKHE (PM3HKO-XHMHUECKHE U PCIIeHHS 3a0a4, OIMHCHIBATD
CBOHCTBA 104B, YA00PEHHH, |KOJUIOHAHO-XMMHYECKHE pesyavrarel, GOpMynHpoBaTL
BOABI, APYTHX XUMHUYECKHX  |MAPAMETPBI M XaPAKTEPHCTHKK, |BbIBOABI, IPOrHO3UPOBATE
BELUECTB, METOAMKH MCIIOJIL3YS 3AKOHBI X IMMYECKOI | pa3BUTHE CUTYALIMH,
pacycToB H3UKO- TCPMOAMHAMHKH H KHHCTHKH, | M3MCHCHME COCTOSHHA
XUMHYECKHX MAPaMeTPOB IMEKTPOXUMHH, UCTONb30BATh | TAPAMETPOB CHUCTEMbI HITH
COBpPEMEHHOE MPOrpaMMHOE 3JICMCHTOB, PE3yABTAThI
o0ecIieucHHe IKCIIEPHMEHTA, HCIIONB3YS
CHeLHAIbHOE NMPOrPAMMHOE
obecneuenue
2 IK -5 BJIAJEHHE HOBLIMH METOIAMH H HOBBIE METOAHKH H NMPHUMEHATH METOALI U OLUEHHBATE 0OIACTH
METOMHKAMH (PH3UKO-XHMHUYECKOTO | MpUOOpHOE oDecneyeHe IS | METOTUKH B HCCICAOBAHHAX, NPUMEHEHHS HOBBIX METOJIOB
aHAJTH3a, MPUMEHEHHE aHamu3a (hU3HKO- 00padaThIBaTh NAHHBIC H METOIUK U3MEPEHHIA,
CYILICCTBYIOILINX METOOOB H CPEACTE | XMMHYCCKHX [TOKA3aTeNeii B | H3MEpEeHHId, OpHEMaMH TPOOOMOATOTOBKH
noxavy HHGOPMALHHU TIPH 00JIACTH 3KOJIOTHH CHCTEMATH3HMPOBATL H 00BEKTOB HCCIENOBAHHA 11O
BBLINOMHEHHH HAY4HBIX nepenasars uopmaLuIo HOBBIE METCGABI 1 METOAHUKH
HCCNIEAOBAHUN B 00NACTH IKONOTHH
3 YVEK-1 CHOCOOHOCTL K KPUTHHECKOMY OCHOBHBIE [TOHSTHS 1 3aKOHBI | BOCHPHUHUMATL, 0000WwaTs 1 CTABMTB LUENb U

OPraHn30BLIBATEL €€
JOCTHKEHHE, YMETh
MOSACHHUTE CBOK) TIENE H
BBIOHPATE MYTH JOCTHKEHHS




5. BxoaHble TpeGOBaHMA  AJA  OCBOCHHS  AMCUHIUIHHBLI  (MOAY.A4),
peABaApUTE/bHbIE YCJI0BUSA

Kype npeanosaraer naniuyue y acnupadToB 3HaHUA 4 YMEHUH 110 OCHOBHLIM
3aKOHAM XWMMUH, MPENoAaBacMbIM B MarucTparype, B T.4. No (PHU3MUECKOH M
KOJINTOHIHOW, OPraHHYeCKON XUMHH.

6. @opmart ol0y4cHuUsI

OOyuarommecss W3 YHWCNIA JHIl C OTPAHWUYEHHBIMH BO3MOKHOCTIMH  370POBBS
00ECHEUUBAIOTCA  JIEKTPOHHLIMU M (WIKM) [eYaTHLIMU  00pa3oBaATE/ILHBIMU
pecypcami B popMax, aJanTHPOBAHHBIX K OFPAHHUYEHUSIM UX 3J0POBbS.

7. Coaep:aHue AHCUMNJIMHBI (MOAY.4), BUABI YYeOHbIX 3aHATHIT U GopMbI HX
[IPOBEASHHUSA.

7.1. Pacupeae/ienue Tpy10eMKOCTH AMCUHILIMHBI (MOAYJIS) 110 BUIAM padoT
O0was TpyAoEMKOCTh AUMCUMILIMHLL cocTapnder 3 3au.eia. (108 yacos), ux
pacrpeacicH|e Mo BuaaM paboT NpeacTaBacHo B Tadbauue 2.
Tabmmma 2
Pacnpegenenue TpyaoeMKOCTH AHCUMILIHHBI 0 BHAAM padoT

TpyaoemkocTh
Bua yuednoii padoTni

3ad. ed. qac.
Oo0was Tpya0oeMKoCTb AHCLHMIWHBI MO 3 108
yueOHOMY TIIaHY
AyIUTOpPHBIE 3AHATUSA 0,23 8,25
Jlexuun (JI) 0,11 4
[Tpaktrucckue 3aHaTHs ([13), B T.4. KOHTaKTHas 0.12 495
padoTa B IEPHO,T AaTTECTAIIMH ’ ’
CamocTosiTetbHast padota (CPA) 2,77 99,75
B TOM YMCIE!
CAMOMOANOTOBKA K TEKYIIEMY KOHTPOJIK 3HAHHHA 2,52 90,75
[ToaroToBka K 3aveTy 0,25 9
Bua koHTposd 3auer

' OCTABHTE TOMBKO TE BUA YUOHOH paboThL KOTOPBIC BEMOUcHS! B CPA 1o JHCUHIIIHHE



7.2. CoaepkaHHe AHCUHUILIHHBI (MOayns)

TeMaTHUCCKHI NnaH JMCUMTIMHbI

Tabnuua 3

KonTtaxrHas pabota, yac. | CaMOCTOAT
HauMeHoBaHHe Pa3nesioB U TeM Bceero, e/bHas
JUCITHUTTHH yac. pabora,
Jeru | Mpakrra, | Cevunap Jac.
st 3AHATHE
Pazmen 1. Xumuko-anaauruveckuii 56 2 2 46
KOHTPOJTb 00beKTOB arpocdepsbI
Tema 1. TTpoSooTOOp ¥ MPOOOTOTOTORKA 8 1 6
Tema 2. OUIHKO-XHUMHUCCKHC METOTBT 14 0.5 10
amann3a BOJIBI
Tema 3. PU3UMKO-XUMHYECKUE METOIbL 10 05 10
amamTH3a BO3IyXa
Tema 4. AHaNMH3 NOYB H JOHHBIX 12 1 0.5 10
OTJIOKEHUH
Tema 5. AHanHU3 NpOAYKUHH CENBCKOTO 12 0.5 10
X039HCTBA, NPOAYKTOB IIMTAHMSA,
OMOJIOIMYECKUX MATEPUAJIOB
Pazaen 2. CoBpemenHble PpusnKo- 51,75 | 2 2 53,75
XHMHYEeCKHe MeTOAbI AHAIH3A
Tema 1. MeToap! pasaeneHus u 14 0.5 0.5 12
KOHLEHTPUPOBAHUs
Tema 2. TeCcT - METOABI XHMHUYECKOTO 14 0.5 0.5 10
aHanusa
Tema 3. XMMUKO-TOKCHUKOIOITH4ECKHI 13,75 1 1 12
KOHTPOJIb
Tema 4. McnbiTaTeNbHble LEHTPBI H 19.75
1a00paTOpUH
KonrtakTrHasg paboTa B TICPHOT ATTCCTATIHH 0,25 0,25
HUToro no aucuMnanHe (Moay./ i) 108 4 4,25 99.75
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Coaep:kaHHe JMCUHIVIHHBI (Moayas)
JIeRIIHOHHBIE 3AHITHS

Paznen 1. XuMHKO-aHATHTHYCCKHIT KOHTPO/Ib 00BLCKTOB arpocgepsnl
Tema 1. llpoGoorGop u npoGONOAroTOBKA
XUMUKO-aHAJIMTUYECKUIA KOHTPOIL OOBEKTOB arpocdepbl. OCHOBHbIE OOBEKTHI
aHanu3a. Ponab (U3NKO-XUMHUYECKMX METOJOB aHaiu3a B PELICHUH npodnem
okpyxarommei  cpenwl.  [TpoGoordop. [lpeactarutenmsHas mpoda, CMOCOOBI €€
nojyueHus. TpaHCHOPTHPOBKA U XPaHEHHE NPOO, COCOOBl UX KOHCEPBUPOBAHUSL.
[lpobonoaroroeka. Pasnoskenue npo®. KoHUEHTpHpOBaHME W pa3AcneHHe NpH

TTPOOOTOATOTOBKE.
Tema 2. @PU3HKO-XHUMHYECKHE METOAbI AHAJIH3A BOIbI
Knaccupuxauusa Boa, I[lpobooTOOp M XpaHcHHE Mpod BOJIBI. OCHOBHbIC

anajituyeckue  npodiembl.  Onpenenenue  0000LIEHHLIX — (PUBUYECKHX U
XUMHUYECKHX MOKa3aTeneil, OMpeacadrollnX KauyecTBO BoAbl. OnpeacneHue
HEOPraHWJeCKHX KOMITOHEHTOB BOJA. [IpHpOMHBIE OpPTaHWUYECKHWE BEIIECTBA BO/I.
OO6Las oueHKa CoAePKaius OPraHuueCKUX BELLECTR: OUPEIL/ICHUE OPraHuyeCKoro
yrnepoaa, asora, (ocgpopa. OCHOBHbIC KIACCH 3arpsi3HAOWMKX OPraHMYeCKHX
BemecTB. MICTOUHWKHA TMOCTYTINICHHS TOKCHKAHTOBR, YCTOMYHBOCTH TOKCHKAHTOB B
OKPYIKAIOLLEH Ccpeae, TOKCHUHOCTL, METOALL HM3BJICUYEHUHA, KOHLUECHTPUPOBAHMS,
pa3acneHns U ONPEaCCHHA.

Tema 3. OU3UKO-XUMHYECKHE METOAbI AHAJIM3A BO31YXa
Bozayx ropoaor. Bozgyx paboueil 30HbI, HOPOMBILUIEHHBIE W TPAHCHOPTHBIE
BeIOpocoB. CrnocoObl M MeToAbl 0TOOpa Mpod Bo3myxa. XHMMHYECKHH COCTaB
BO37yXa. OmnpeneneHne HEOPraHWYECKHX KOMITOHEHTOB BO3AyXa MPHPOMHOTO |
TEXHOIEHHOI'O  NPOMCXOKaeHUd. OnpenencHue OpPraHUuecKux  COCAMHEHHI.
Aspozonn:  o0pasoBaHwe B atmocepe, ponk B MEPEHOCE  HENETYYHMX
3arpsA3HAOILMX BELLECTB, OCOOCHHOCTH NpobooTdopa M aHaiM3a. ABTOMAaTH3aLMS
aHanuza Bo3ayxa. OCHOBHbIE THUMbl ra30aHANM3ATOPOB. JHUCTAHLWOHHBIE METOJbI
aHanM3a.

Tema 4. AHAIHU3 NOYB H AOHHBIX OTJA0KEHHI

OcoOeHHOCTH PHU3UKO-XHMHUEeCcKoro aHanuza nousbl. [TpodooTbop. Xumuueckuit
COCTaB MOYB. ['yMycOBBIE BemecTBa. OnpenencHre 0O0OOIMEHHBIX MOKA3ATENEH,
OnpeaeneHde HEOPraHUYECKUX KOMIIOHEHTOB. JJIEMEHTHBLIA U MOIEKYJISAPHBIIA
aHanu3.  [lpobonoaroTtoBka. AHanu3  BOAHOH  BBITAKKH.  OnpeacneHue
OpPraHMYECKAX KOMTIOHEHTOB B TTOURE. OMPeAeIeHIe TOKCHUHBIX BEMIECTB. METOBI
H3BJACUCHHA H KOHUCHTPUPOBAHKA 3aI PASHAIOIIKX OPIaHHYCCKUX BCILCCTB.

Tema 5. AHAJIH3 MPOAYKIIHH CETLCKOT0 X0351iiCTBA, NPOAYKTOB NMHTAHHSI,
OHO/IOrHYECKHX MATEPHAJIOB

OCHOBHBIE AHAMTUUYECKUE OPoOJeMbl Opu ananu3e OHOJOTHYECKHX OOLEKTOB.
XAMWUECKHE BEIIECTRA THIMM. METOMBl WX W3BIEUCHHS, KOHIICHTPHPOBAHWS,
pazaenenus. OnpelgiieHHe KOMIIOHEHTOB, ONPEASIALIMX MULIEBYK) LEHHOCTD
npoaykra. OueHka 6e30MacHOCTH MULWEBLIX NPOAYKTOB. OCHOBHbIE AHANMTHUYECKUE
npodneMbl. OCOOEHHOCTH 0TOOPA, XPAHEHHS M TPAHCMIOPTUPOBKH OuoMace. AHAIK3
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OUOJIOTUYECKUX MATCPUAIOB HA COACP/KAHME JICKAPCTBEHHbLIX [IPEraparos,
TOKCHYHBIX H OJYPMaHUBAKLLMX BEWECTB. TeCT-METOAbI.

Pazgen 2. CoBpeMeHHble (PH3HKO-XHMHYECKHE METOAbl AaHAIH3a
Tema 1. MeToabl pa3ae/IeHHsT H KOHIICHTPHPOBAHHSA
MackupoBaHne, pas3aeneHne W KOHTIEHTPHpOBaHWEe. Knaccudukanus METOOB
pa3iesieHuss M KOHUEHTPUpPOBaHUs. KOIMUYECTBEHHBIE XAPAKTEPUCTUKU ITHX
MeTonoB. [lpuHUMMBI coveTaHus NpOOOMOArOTOBKH W METOAOB OMPEACNCHHS
BemecTB. [TpOTOYHEIE W ABTOMATH3MPOBAHHBIE METOMBI AHAN3A, BKIFOYAKOIIHE
KOHLUEHTPUPOBAHUE. Meroabt KOHLIEHTPUPOBAHMSL, IPUMEHAEMbIE B
KOMOWHUPOBAHHBIX W THOPUAHBIX METOAAX ONpEAcICHUA OPraHMYeCKHUX M
HEOPraHWYECKHAX BEIECTB. JKCTpaKkmmsa. OcaxkaeHne W coocaxaeHne. CopOmus.
CoBpeMeHHbIE c0COObI NIPOBEACHHUA KOHLEHTPUPOBAHUs, NPUOOPEL U YCTPOACTBA.
OcoDeHHOCTH ~ coveTaHMsl  KOHLUEHTPUPOBAHMS ¢  METOJaMH  ONpeAcilcHHS
SITEMEHTOB. CTMEKTPOPOTOMETPHUEH, aroMHOH-abcopOImeli, aTOMHO-3MHCCHOHHBIM
METOLOM C MHAYKTUBHO CBS3aHHOH IU1a3MOH, PEHTIEHO(IYOPECLEHTHBIM,
WHBEPCHOHHON BOMBTAMIIEPOMETPHEN W 1p., a4 TakKe ¢ ras’oBOH M JKHAKOCTHOM
xpomarorpadueii npu onpeseneHurd opraHudeckux coeauHeHuil. llpudopbl ans
aHanu3a. Beibop MeToaa koHUueHTpUpoBaHHA. ONTUMK3ALKS YCI0BHH onpeacacHHs
BEIECTB.  [IpuMepsr  COPOIIMOHHO-CMIEKTPOCKONMHYECKUX W COpPOIMOHHO-
xpoMarorpagpuueckux MEeToA0B OUPEACIEHHUS BELIECTB, B TOM YUAC/IE NPOTOUYHbLIX U
ABTOMAaTH3HPOBAHHbIX.
Tema 2. Tect - MeTOABI XHMHYECKOI'0 AHAJIH3A

O0was xapakrepucruka TecT-meroaoB u odaacts npumeHeHus. COBPEMEHHDLIE
HalpaBiICHUAd PA3BUTHA TECT-METOAOB. TeCT-CHCTEMbI, TECT-CPEACTBa, TECT-
MeTomkn. Knmaccndmrarms tect-crereM, OO0mue NpeCTaBIeHNAs 0 METOAOIOTHI
CKPUHMHIA C [IOMOLUBIO TECT-CUCTEM. XMUMUUYECKHUE OCHOBEI TECT-METOA0B. Peakuuu
U peareHTbl. OCHOBHble TpeOOBaHWusA, NpeabsBaseMble K peakuuaM. CrnocoObl
MCMOAb30BAHUS PEAreHTOB, (OCHOBHLIE THIBI HOCHTENEH, WCMONb3YEMBIX AJis
co3gaHus TecT-cucTeM. (OOwas XapakTepuCTHKA CPEACTB AN TECTHPOBAHHUA.
Uummkaropasie  Oymarn. HMHIWKAToOpHBIE MOPOWKH. HMHIWKaTOpHBIE TPYOKH.
Tadnerku u 10a00HbIEe (opMbl. 1'0TOBBIE pPacTBOPLL B KaleabHuuax. Ilaccuphbie
A03uMeTpbl. TecT-cpeacTBa Ha OCHOBE NEHONOAUYPeTaHoB. O0LIas XapakTepucTHKa
(PM3VKO-XUMHUYECKNX  CBOWCTB  TIEHOMOMMYpPETaHOB. OcoOeHHOCTH  cOpOImn
DJIEMEHTOB W OPraHMYECKUX COCAMHEHMIA Ha neHononauyperanax. Olnactu
MPUMEHEHHUS NEHOMOINYPETAHOB B XMMHUECKOM aHanuse. [lpuMepsbl onpeaeneHus
HEOPraHWYECKUX W OPTAHWYECKHX COEIMHEHWH ¢ TIOMOINBID TECT-CPENCTB HA
OCHOBE nenonosyperanoB. ONpPeneneHue HEOPraHMuYecKuX U OPraHu4ecKux
COCAMHEHHIT B pasnuuHbIx 00bEKTaX arpocgepsl.

Tema 3. XMMHKO-TOKCHKOJIOIHYECKHIl KOHTPOIb
DKOJIOr0-aHAIIMTUYECKMI  KOHTPOJIb  TOKCHYHBIX OPraHMYECKHX COELMHEHUIA.
OOBEKTHI 3KOTOTO-aHATUTHYECKOTO KOHTpOIs. HopMHupyeMBle W HEHOPMHUPYEMEIE
OPraHMYECKUE 3arpsa3HMTEId. WCTOYHHMKM MOCTYIUIEHUS 3KOTOKCUKAHTOB B
OKpyKawly cpeay. OCHOBHblE TpeOOBaHHA K  IKONOTO-aHAIUTUYECKOMY
KOHTpOomw. [lpenensHo  gonmyctumble  koHueHtpamud  ([1AK).  Kontpons
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COLEPIKAHUS OPIAaHUYECKUX TOKCMKAHTOB. KallWIULApHAs ra3oBasi xpomarorpadus,
XpoMaTo-Macc-CleKTPOMETPHS, BBICOKOA(P(PEKTUBHAS KUAKOCTHAS U TOHKOCTOHHAs
xpomarorpadus, cBepxkputuueckas QuuouHas xpomarorpagusa. Coueranue
pa3nMuHBIX ~ BUAOB  Xpomatorpaguu W pa3BUTHE  BBICOKOCETICKTHUBHOM
MpoOOTOITOTOBKA  JUTSI  OTNPEJCNIEHHAs]  HOPMUPYEMBIX  3KOTOKCHKAHTOB.
Waentupukauus coeauHeHuid. llpumenenue pasiauuHbiX BUJIOB Xpomarorpaduu.
Ananuz cMecu 0e3 pazzgencHus. Peructpauus HK-, SIMP-cnektpoB u Macc-
CEKTpoB cMecH. COYETaHWE PA3MYHBIX BHUJOB Xpomarorpapum W  Macc-
CHEKIPOMETPUM ¢ MOHM3ALMEH B LUMPOKOM JMANA30HE NABJICHUA B MCTOYHUKE
MOHOB. YCTAHOBJICHHE BEPOATHOH CTPYKTYPbl HA OCHOBaHWU Macc-cnekTpos, MK-
CTIEKTPOR W JAHHBIX PEAKIIMOHHOM XpoMaTorpaguy.
Tema 4. HenbiTaTenbHBIE HEHTPBI H J1A00paTOpPUH

[enu w 3agaud  aHaauTU4Yeckod  nabopartopun. O0nacte  AEATEIBHOCTH
nadoparopuu. Bujibl UCCIEI0BAHKUS BELIECTB, MATEPUAIOB U UX XAPAKTEPUCTUKU.
Ananuz npoaykuuu. [loHsThe cepTuduUKauMM NPOAYKUMH. AHamu3 0OBEKTOB,
CBA3AHHBIX C OOECTICYEHMEM KU3HEJEATEIIBHOCTH YEIIOBEKA, W OOBEKTOB
OKpyKawoLen cpensl.  Hopmupopanue 1nokasareneid cocraBa BELIECTB U
cofepikaHus BpeAHbIX npumecei. HopmupoBanue TpeboBaHMN K TOYHOCTH
W3MEpPEHN. Y CTaHOBRJIEHHWE OOOCHOBAHHBIX HOPM TOTPENIHOCTH. MeTonuKH
KOJIMYECTBEHHOT'O XHUMHYECKOIO aHajusa. Cdepnl pacnpocTpaHeHus
rOCYJapCTBEHHOTO METPOJIOTMYECKOr0 KOHTPOJS W Haa3opa.  AKKpeauTauus
aHATUTHYEeCKWX  Jadoparopwit.  CucTteMa  akkKpeauTanui  AHATUTHYECKUX
nadoparopuii (ueHTpoB). CucremMa aKKpEeIUMTAUUMU MCIBLITATE/bHBIX JIAdOpaTOpUid
['OCT P. llopsamok npoBeAcHUs akKpeauTauud. HMHCNEKUHMOHHBIA KOHTPOJb
JIESITETBHOCTH  aKKPE/IMTOBAHHBIX JTadopatopuii. Tlokaszarenn kauecTBa METOJ/MK
ananu3a. Dopmbl npexacrasinenus. Cnocodbl BeipakeHus. OueHKa NPUTOAHOCTH
METOIUK aHaNM3a. KonTpomns KauecTBa PE3YIIBTATOBR aHanmsa.
BryTpunabopaTopHbIil ONEepaTUBHbLIN KOHTPO/Ib NPOLEAYPhl aHanu3a. CTaHIapTHBIE
o0paszubl B cucteme odecrieueHus kayectsa padoTel gaboparopuu. [IpuMeHUMOCTb
CTaHIAPTHBIX 00PA3IOB B JIA0OPATOPHOM TIPAKTHKE,

Tabmuna 4
Coaep:kaHne MPaKTHYCCKHAX 3aHATHI M0 THCIHIIHHE H KOHTPOJIbHBIX
MeponpusaTHH
No HauMeHOBaHUME pa3aenos T Bun O
H TE€M JHCUUIUIAHBI y KOHTPOJ/IbHOLI'O
/T CEMHHAPCKHUX 3aHATHH BO YacoOB
(YKpYIIHEHO ) MEDPOIPHATHS
Pazpen 1. « XUMHKO-aHAIUTHYECKHH KOHTPOJb 00BEKTOB arpocdepn» 2
Tewma 1. TIpobooTOop m Pasnmoxerme mpoo. TecTupopamme 0,5
TTPOOOTIOITOTOBKA KonmientpupoBanme u
pasneneHHe npu
npoOONOArOTOBKE.
Tewma 2. ®usmko- OCHOBHBIE KITACCHI TecTrposanme 0,5
XHUMHYECKHE METObI 3arpsA3HAOLLMX
AHAJIM3a BOJIBI OPraHUYECKHX BEILECTB.
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Tema 3. ®Guszuko- Onpenenenune TecTtupoBanue 0,5
XUMUYECKUE METO/1bl OPraHUYECKUX COEIHHEHUH.
aHa/lM3a BO31yXa
Tema 4. Ananus nous u Onpenenexue TecTtuposanue 0,25
JIOHHBIX OTIQKCHUH OpPTaHUYCCKUX
KOMTIOHCHTOB B TIOYBE.
OnpeaeneHue TOKCHYHBIX
BELIECTB.
Tema 5. Anamms AHam3 OHOJIOTHYECKHUX TecTrpoBanue 0,25
MPOAYKUHH CENBCKOTO MaTepHAallOB Ha COAEPIKaHUE
XO35MCTBA, HIPOAYKIOB NIEKapCTBEHHBIX
TTHTAHHA, OMOJIOTHYCCKHX | TIPETIaPaTOR, TOKCHYHEIX H
MaTEpPHAIIOB OJIYPMAHHBAKOIIMX BEUIECTB.
Paznen 2. CoBpeMeHHbIE PH3MKO-XUMHYECKHE METO/IbI AHAJIH3A 2
Tema 1. Metoasi DKCTpakuus U copoLus TecTupoBaHue 0,5
pasaeneHus u
KOHLEHTPHPOBAHUA
Tewma 2. Tect - MmeTOABI HMuaukaTopHeie Oymar, TecTtupoBanue 0,5
XHMHYECKOro aHanH3a MOPOLIKH, TPYOKH
Tewma 3. Xumwko- DKOTOKCHKAHTHI M X TecTrposanme 1
TOKCHKOJIOTHYECKHH onpeaeneHue
KOHTPOJIb
KonrakTtHag padora B 0,25
NIepHoa aTTeCTALHU
| UToro no aucuuniuHe 4,25
7.3. O0pa3oBare/ibHbIE TEXHOJIOIHH
Tabmmma 5
AKTHBHBI¢ H HHTEPAKTHBHbIE (hOpMBI IPOBEICHUS 3aHATHII
No Tema n q)OpMH 3aAHATHS HaumeHnoBanue HCMOJIB3YEMbBIX Kou-
P AKTHBHBIX H HHTEPAKTHBHBIX BO
i 06pa3oBaTeIbHBIX TEXHOJIOTHi 9acoB
1. | Hpoboottop u Hayuso- IIpumenenue nporpammsl Simulink u | 1
nmpoGononroToBka | mecnenoparensck | ChemlLab ama ouenku
HWH CeMUHAp 3 (PEKTHBHOCTH Pa3THIHBIX THITOB
COpPOEHTOB, MPHUMEHSIEMBIX B
xpomaTtorpaguu.
2. | ®Pusuko- Hayuro- [Tpumenenwe mporpammer Simulink 1
XHUMHHYECKHE ucclenosarenbek | nmakera MathLab ans onucanus
NICTO/IRL A HA TR HH CEMUHAP rpoiecca COpOLMU HOHOB Ha
BOABI yoHuTax (mo4sax). Macrep-kiace
CTICTIMATTUCTOB-ar POXMMHKOB,
3 | Xumuko- Hay4no- IIpumeHeHHE KOMIIBIOTEPHOIO ¥
TOKCHKOJNOTHYCCKH | yCCneA0BATEIbCK | MOACIHPOBAHMA AJ11 OLEHKH BIIWAHUSA
H KOHTPOIb il ceMmHap TeMTIepaTypHI Ha GU3HKO-
XHMHYECKHE CBOMCTBA BEILECTB
Beero 4
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OO0wee KONMYECTBO 4acOB  AyAWTOPHLIX 3AHSTUH, [POBEAEHHLIX C
MPUMCHCHUEM AKTHBHBIX W HMHTCPAKTHBHBLIX 00pa30BATCIbHBIX  TEXHOMOTMH
cocrasnseT 4 yaca (50% o1 00LIeH ay AUTOPHONH TPYLOEMKOCTU AUCLIMILIMHEL ).

7.4. llepeuenb BONPOCOB I CAMOCTOSTEALHOI0 H3YY€HHs] AHUCHHUILIMHbI

(Moay.ia).
Tabnnua 6
lepeuenb BOLPOCOB I CAMOCTOATEILHOIO H3YUEHH JHCUHILIUHbI
Ne | Ne paszgenau IlepeueHnb paccMaTPUBaEMbIX BOIIPOCOB AJIs1 Koa-Bo
n/mn TeMBI CAMOCTOSITETHHOT0 H3YYEeHUS 4aCoB

Pasaen 1. XuMHKO-aHAJIMTHYECKUH KOHTPOJ1b 00bEKTOB arpocdepsl 46

1. Tema 1. IIpeacTaButenbHas 1poda, cHocoObl €€ NOJYyUCHHS.
[IpoGooTbop u | TpaHcnopTHpPOBKA W XpaHEHHE MPoO, cnocoObl HX
TTPOOOTIOATOTOR | KOHCEPBHpOBaHUA, [IpobomoaroTorka. PasmoskeHue 6
Ka npod. KoHueHTpupoBaHHe W pasdeneHHE  MpH

npoOOIOIIOTOBKE.

2 Tema 2. Onpenencaue 0000MmeHHBIX (U3HICCKIX H
Mduzuko- XHMMHYECKUX MOKAazaTenei, OnNpeaensilnX KayecTBO
XUMUYECKHUE Boabl. OmnpeaeneHue HEOPIaHUYECKHX KOMIIOHEHTOB
METO/1bl Boa. llpuponHsie opranuyeckue BeniecTBa Boj. OOmas 10
aFa3a BOALT | OTICHKA  COMCPKAHMHA  OPTANHMYCCKHX  BEIMCCTR!

onpeaeneHUe  OpPraHM4yeckoro  yriepoaa,  asora,
docdopa.

3. Tewma 3 CrnocoOBI W METOAB  OTOOpa TPOO  BO3MyXA.
Dusuko- XHUMHYECKHH COCTAB BO3AYXa. OnpeaeneHune
XUMUYECKHUE HEOPIAHUYECKHX KOMIIOHEHTOB BO3IYyXa IPUPOIHOIO U
METOABL TEXHOI€HHOI'O MPOUCXOKIEHHU. OnpeneneHue 10
aHanHu3a OPTaHHYCCKUX COCTHHCHHH. A)JpO30MH: 00pazoBaHie B
BO3yXa aTMocepe, polb B TNepeHoce HeJeTy4HX

3arpsA3HAKLIMX BELWECTB, OCOOEHHOCTH MPo0ooTOOpa H
aHa/i43a.

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

OT/I0KEHUH OnpeneneHue HEOPraHHYECKUX KOMIIOHEHTOB. 10
DACMEHTHBIH M MOTICKYIAPHBIH aHaIH3.
[TpobonoaroToBka. AHATU3 BOJHON BBITAKKH.
OnpeaeneHue OpraHHYecKHX KOMMOHEHTOB B MOYBE.

5. Tema 5. Anmanus | MeToasl WX WM3BICYCHHWA,  KOHIICHTPHPOBAHWA,
NpOAYKUHH pasaeneHus. OnpeaeneHue KOMMOHEHTOB,
CEJbCKOTO ONPEAENAILIMX THLIEBYIO LEHHOCTb MpoaykTa. OueHka
X034HCTBA, 0€300aCHOCTH  MHUIIEBBIX  NPOAYKTOB.  OCHOBHBIE 10
TTPOTYKTOR aHamuTHyeckue  mpoOmeMer.  OcobennoctH  0TOOPA,
IHTAHUA, XpaHeHUs W TPAHCMOPTHPOBKH OHOMACC.

OHOIOTHYECKHX

MATEPHAIIOB
Paznen 2. CoBpeMeHHbIe PH3HKO-XHUMHYECKHE METOAbI AHAIH3A 53,75
6. | Tema 1 | MeToabl  KOHUECHTPHPOBAHHS,  NPHUMEHACMBIE B 12




n/n

Ne pazaena u
TEMbI

IlepeueHs paccMaTPUBAEMbIX BOIIPOCOB /U151
CAMOCTOSITETLHOTO H3VYEHHST

Koa-Bo
4acoB

MeToanr
pasacneHUS H
KOHLIEHTPHPOBAaH
us

KOMOHHHPOBATTHEIX H THOPH THBIX METOIax
OMPC/ACTICHUA ~ OPTaHWYCCKHX W HCOPTAHWYCCKHX
BeulecTB. JKcTpakuusa. OcaxaeHHe H coocakaeHHe.
Copbumst.  CoBpeMeHHbIE  ¢HOCOOBI  IIPOBEASHUS
KOHTICHTPUPOBAHWA,  TIpUOOPBI W YCTPOMCTRA.
OCOOCHHOCTH  COYCTAMHA  KOHTICHTPHPOBAHHSA
MeTOJaMHu onpeaeneHus 3MEMEHTOB:
CHEKTPOOTOMETPUEH, ATOMHOMH-a0COPOLMEN, aTOMHO-
SMHCCHOHHbBIM MECTOAOM € HHIAYKTHBHO CBs3aHHOH
MAa3MOH, PEHTICHO(ITYOPECIICHTHBIM, HWHBEPCHOHHOMH
BOIbTAMNEPOMETPHEHR W Ap., a Takke ¢ TrasoBOH M
KUAKOCTHOH — Xxpomarorpaduei I1pu  Onpeac/iCHUH
OPraHUYECKUX coeauHeHui. [lpubopel aasn ananusa.
BE100p METONA KOHIICHTPHPOBAHHA.

Tema 2

Tect - MeTOIBI
XUMHYCCKOT O
aHanuza

Tect-cucremsl, TECT-CPEACTEA, TECT-METOIUKH.
Knaccudukauus tect-cucreM. OOLuMe npeacTaBICHUA O
METOOTOTHH CKPHHHMHTA ¢ TIOMOTIBIO TECT-CHCTEM.
XHMHYECKHEe OCHOBbI TecT-MeToaoB. Peakuun wu
pearenThl. OCHOBHBIE TPEOOBAHUA, IIPEABABIAEMBIE K
peakuusaM. CnocoObl  UCHONB30BAHHA  PEArCHTOB.
OCHOBHBIC TWITBI HOCHTEJICH, WCTMONB3YEMBIX 7T
co3gaHua  TecT-cHeteM.  QOwias  XapaKkTEepHCTHKA
cpeacTB ani TecTHpoaHHs. MHaukaTopHble Oymaru.
Wupukaropubie nopomkd. HHaukaTtopHbie TpyOKu.
Tabnetkn u momoOHEIE (OpMEI. ['OTOBBIE PACTBOPH B
kanenbHWUax. [laccuBHble no3umetpel. TecT-cpeacTea
Ha OCHOBe MeHononnypetaHoB. O0LIas XapakTepHUCTHKA
(PU3UKO-XMMHYECKUX  CBOWCTB  MEHOMOJHYPETAHOB.
Oco0eHHOCTH COPOIMH 3MEMEHTOB W OPTaHHUYECKHX
COCTHHCHHH HA MEHOMOMHYPETAHAX.

10

98]

Tema

XUMHKO-
TOKCHKOJIOTHYE
CKHH KOHTPOIb

[TpeacnbHo Aonyctumbie koHueHTpauuu ([TK).
KoHTpone conepikaHust OpPraHHYECKHX TOKCHKAHTOB:
KAIlWJULAPHAsA Ta30Bas xpoMarorpadus, XpoMaTo-Mace-
CHEKTPOMETPUs, BbICOKOI((EKTUBHAA KHIKOCTHAA H
TOHKOCITOHHAaA  XpoMarorpadus, CBEPXKpPUTHUECKAT
taronaHas  xpomatorpadus. CoueTaHue pasHUHBIX
BHIOB xpomatorpaduu H pasBUTHE
BbICOKOCE/IEKTHBHOH podONoAroTOBKU Ui
OMpeICICHAS HOPMHUPYEMBIX KOTOKCHKAHTOR,
Uaentudmxaums coeAHHEHMH. [TpumeHeHuHe
PasAHuHBIX BUIOB XxpoMaTtorpadui. AHanus cmecH Oes
pasnenenua. Perucrpauus UK-, AMP-cnexrpos u macce-
CTICKTPOB CMECH.

12

Tema 4.
HcneiTaTenbHel
€ UEHTPHI ¥

HopMuposanue nokasatened cocraBa BELIECTB H
comep:xkaHua BpenHbix npumeceil. HopMuposaHue
TpeOOBAHHH K TOYHOCTH H3MEPEHHWH. Y CTAHOBIICHHE

19,75
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Ne | Nepaszaenau IlepeueHs paccMaTPUBaEMbIX BONIPOCOB AJ1s1 Kon-eo
n/mn TeMBI CAMOCTOSITETHHOT0 H3YYEeHUS 4aCoB

TabopaToprH 00OCHOBAHHBIX  HOPM  TIOTPETTHOCTH.,  METOTHKH
KOJTMYECTBCHHOTO  XUMHUeckoro amammsa. Cdepsr
pPacnpocTpaHeH!s rocy1apcTBEHHOTO
METPOJIOIUYECKOIO KOHTPO.IA u HaJ30pa.
AKKpeaHTaIg aHATMTHYECKHX JabopaTtopuil, Crcrema
aKKpETHTATTHH AHATHTHYCCKHX nmabopaTopHit
(ueHTtpoB). CHcTeMa AKKpPeAHWTALMH HCNBITATENbHBIX
naboparopuii  I'OCT P. llopsaok  mpoBeaeHus
AKKpe AU TaLK, HucnexuuonHb1i KOHTPOIIb
TCATCITHHOCTH AKKPSTHTOBAHTEIX TA0OPATOPHH.

BCET'O 99,75

7.5. KonTpoasHeie padorsl / pedeparsl
[Ipumep KOHTpOABLHOI padoThbI:

H3yyenne  MeTPOJIOrHYeCKHX  XAPAKTEPHUCTHK  METOJ0B  H3MEpPeHui.
ITpakTHueckne npumenenust nojoxenuii 'OCT P UCO 5725

[Mlpy XWUMUYECKOH CCPTHOMKALMU  CCIbCKOXO34HCTBCHHONH  NPOAYKLUHH
HEOOXOMMO VUYMTHIBATH, UYTO HA KAYECTBO KOHEYHOW MPOAYKIIMH BIHSIOT TAKXKeE
CpeACTBA NPOM3BOACTBA U BCS TEXHOJOIMYECKas LENOYKA OT BblpalluBaHWs
MPOAYKUUK A0 ¢¢ nepepadOTKH B TOTOBbI MPOAYKT, NOCACAYIOWICE XPaHCHHME,
TPAHCIOPTUPOBKA 10 noTpeduTens. Ha Beex cragusx 3Toro npoLecca HeodXoaumMo
KOHTPOJIMPOBATL KAYEeCTBO MPOAYKUHUH (€€ KOJMUYECTBEHHBIX W Kay€CTBEHHbBIX
XapPaKkTEPUCTHK) TS OTIPEAETIEHUS €€ TIPHINOIHOCTH OTPENETEHHOMY [IENEBOMY
Ha3zHaueHUKO, KOHTPOAbp MOXKET OBbIThb OCYILUECTBJIEH HA CTAaAUM [POM3BOACTBA
(MPOU3BOACTBEHHbIH KOHTPOJIb ) HIH B npouecce IKCMyaTauHu
(IKCTUTYATAMOHHBIA KOHTPONE). B KaXI0M KOHTPONE TIPUMEHAKOT WM METO/T
AHaIN3a, WU METOAUKY, WA CPEeACTBO U3MEPEHU.

JItobo# MeToa aHanmu3a, MCTOAMKA, CPEACTBO U3MEPCHHS, PE3YIbTAT aHalu3a
CUHTAFOTCS TOMYCTUMBIMH K HCITOIB30BAHWIO, €CITH W3BECTHRI WX METPOJIOTHYECKIE
XAPAKTEPUCTUKU, U OHU OTBEYAIOT BLIOJHAECMbIM 3a1a4aM. MeTposiorud - Hayka 0b
M3MCPCHUSX, METOAaX JOCTHIKCHHMA MX CAUHCTBA W TpeOyeMOH TOYHOCTH.
MeTponoTHYECKHE XapaKTEPUCTHKH, HAMOOIEE JacTO WCTTONB3VEMBIE TTPH aHAITH3E
CEJIbCKOXO3SMCTBEHHON W APYrMX BUAOB NPOAYKLUHMU [PUBEASHLL B CTAHAAPTAaX,
KOTOPBIE HEOOXOAMMO U3YUYUTh TTPH BHIMOTHEHWH 33 TaHWH,

KimoueBble  ciioBa:  M3MEPEHME,  MCHBLITAHUN,  METOJ  H3MEPEHMIA,
CTAHJAPTH3aUMs MCETOAA M3MCPCHHUH, Ppe3ynbTaThl M3MEPCHHNA, PE3YyabTaThbl
WCTIBITAHWHA, TOYHOCTh, TIPABWJIBHOCTh, TIPENIM3HOHHOCTh, CHCTEMAaTHYECKad
LHOIPELHOCTb, [OBTOPAEMOCTL, BOCHPOM3BOAMMOCTL, CllydaidHas [OIPELLHOCTD,
BKCMEPUMEHT MO OUEHKE TOYHOCTH, &NBTEPHATUBHBIA METOA H3MEPEHHH,
CTATUCTHYECKHNA aHAIN3.
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3aganne 1. PazpadoTka 1 aTTeCTANNS METOIHK BBHITIOJTHCHUS] H3MEPCHUIT
(MeTOAHK HCNBLITAHHII MPOAYKUHH, B TOM 4Hc/Ae AAs 1e/iell NoaTBep:KIeHHs
COOTBETCTBHSA).

[Tpy BBHIMOMHEHWHW 33JJaHHWsl HEOOXOAMMO JaTh OTBET HA CIEAYIOIIHE

BOIIPOCHL:
1.1.  Kak ocylectagercs  opraHdsauuss NNaHUPOBAHUA M MPOBEACHUA
SKCMEPUMEHTA TO  OIEHKE  PA3THYHBIX  TOKa3aresei tounoctn  MBH

(METPOJIOrMYECKUX MCCheaoBaHuil pazpadboTtanHoil MBU ¢ wenbio yCTaHoBIEHUs
MPUMUCAHHBIX  XApPaKTCPUCTHK  MOMPCLIHOCTH  M3MEPCHHH, MOBTOPAEMOCTH,
BOCITPOH3BOTAMOCTH).

1.2. Kakue CywecTBylOT CHOCOObI OKCHEPUMEHTAILHOH  OLEHKH PA3JIMUHbIX
nokazaresed TOUHOCTH (XapakTepUCTHK norpewHocT) MBH.

1.2.1. OCHOBHOH METO/ ONPEAENEHUA CTAHAAPTHBIX OTKIOHEHHH IOBTOPAEMOCTU U
BOCNPOM3BOAMMOCTH  PE3YJbTATOB  M3MCPEHHMA  XapakTEPHUCTHK  OJHOPOAHBIX
(MJIEHTHYHBIX ) MATEPHAIIOB (OO BEKTOR).

Nayuuts 'OCT P UCO 5725-1 pazaennt 5, 6, 7, 'OCT P UCO 5725-2, pazaensl 5
U 6, nyHktsl 1.4, 1.5, pasnenst 4, 5, 7, [OCT P UCO 5725-6, pazaen 4, TOCT P
8.563, mynkter 5.1, 5.2; TOCT P 51672 nynkret 5.7, 5.9, TOCT P 8.563, myHKT
5.2, TOCT P 1.5, nynkr 7.3.8.

1.2.2. AnbTepHaTHBHBIE  METOAbl  ONPEACNCHUA  CTAHJAPTHLIX  OTKJIOHCHMIA
MOBTOPSIEMOCTH W BOCTIPOM3BOJMMOCTH PE3VITETATOB W3MEPEHWH XapakTEPUCTHK
[ETEPOIrEHHBIX MATEPHANIOB (HEUAEHTHYHBIX OOBEKTOB).

1.2.3. Cnocobbl BHyTpHaabopaTOpHOro M MeknabopaTOPHOTO HCCIEAOBAHHA H
aHaIM3a  TPOMEKYTOUHEIX — TOKAsaTenell  MPENW3WOHHOCTH,  OOYCIOBIEHHBIX
M3MEHEHUAMH YCIIOBUNA dKcnepuMenta (PakTopoB - BpeMs, KAIMOPOBKa, onepaTop
W 000pY/IOBAHWE ) B TIpe/Ienax JabopaTopHn.

1.2.4, OCHOBHbIE CIOCOOB! ONPEACACHHA CUCTEMATHUYECKOH MOrPELIHOCTH METOAA
uamepenuii (MBH).

1.2.5. CriocoObl oTipeicIeHUs CHCTEMATHYEeCKOH MOTPEITHOCTH J1ab0paTopud MpH
peanu3andy KOHKPETHOrO METOAA U3MEPEHUH (KOHKpeTHOI MBH).

1.3. Yem otauualoTces npoueaypbl BHYTpUIAOOpaTOPHOrO KOHTPONs MoxasaTencii
TOUYHOCTH PE3VIIBTATOR BBITTOMHAEMBIX HU3MEPEHUH: ¢ MTPUMEHEHHUEM KOHTPOJIBHBIX
Kapr Lllyxapra u METOAOM KYMYJISTHBHBIX CYMM.

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

3aganne 2. Crammaprmanms MBH (MeToga KOHTpoOJIsl, HW3MEpPEHHI,
UCILITAHUH, AHAH3A)

2.1. KakoBbl 001ue TpedoBaHus K JOKYMEHTY, PEIVIAMEHTUPYIOLIEMY CTaHAapTHbIH
METO/ M3MEPEHHI, nCNbITaHWi, aHanu3a (MBH).
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2.2. Kak paercs 00OCHOBAHUE NPEJIGKEHUA O BO3MOKHOCTH CTAHIAAPTU3ALUU B
Ka4yeCTBE albTEPHATUBHOINO METOAA H3MEPEHWIl (MCnbITAaHWK, aHanuza), LKWPOKO
UCIOAL3YEMOro  Ha  npakruke. Kakue — TpeGoBanMs — OPEABABIAIOT K
KBa3MMEK1abopaTOpHOR  nporpaMMe  anpodauuu  anbTepHATHBHOIO — METOAA
W3MEpEeHnH (MCTTRITAaHWH, aHann3a), areTepHaTHBHONH MBH.

2.3. Kakoea nopoueaypa MexuadopaTopHOre OLEHUBAHMA W NOATBEPHKACHMS
nokasarencii TOYHOCTH MPEeAnaraeMoro K CTaHJapTH3auud  albTEPHATHBHOMO
METOMa W3MEPEHHI (MCIBITAHWHA, aHaTH3a), MPEAHASHAYEHHOTO IS OTNPEACICHUS
OJHOI0 W TOI'0 K€ NOKA3aTe/d KA4eCTBa WK 0e3011aCHOCTU NPOAYKLMK (IpoLecca
WIIH YCITYTH), A0S KOTOPOTO YK€ CTAaHAAPTH30BaH MHOM (Ha CeroaHs OCHOBHOM WM
apOUTPa’kHBIH ) METOJT U3MEPEHNH (MCITBEITAHUM, aHAITH3a).

2.4, Cranpapruzauusi TpeOOBAHMA K YCTAHOBJIEHHMIO OKOHYATEJILHOIO Pe3yJibTara
UCMBITAHWH U Pa3pelleHHsd CNOPHBLIX CHTyauuii — MNpoueayp BbINOJHEHUS
apOUTPAKHLIX U3MEPEHUH (UCHOBITAHUH) €  YY4E€TOM METOLOB [POBEPKH
MPUEMIIEMOCTH PE3Y/IbTATOB M3MEPEHUH (MCNMBITAHWIA), NOMYYEHHBIX B YCJIOBHAX
KaK MOBTOPSIEMOCTH, TaK W BOCTTIPOW3BOTAMOCTH,

W3yuuts Tpedoanus I'OCT P UCO 5725-1 nyukrel 4.1, 6.2; TOCT P UCO
5725-6, pazaen 8, nyHkThl 8.1 - 8.3, 8.5, 'OCT P UCO 5725-6, pazaen 5, OCT P
HUCO 5725-1, paznen 7, TOCT P 1.5, mynkt 7.3, myrkt17.3.2, TOCT P 8.563, paznen
7. T'OCT P 51672 nynkr 5.11; 'OCT P UCO/MODK 17025,

3ananne 3. OueHKa KOMICTCHTHOCTH HCMIBITATEILHBIX JafopaTopHii
3.1. KakoBel KpHTEpWH OTIEHKH KavecTBa TIPUMEHEHWs JadopaTopueil METOM0B
WU3MEPEHUH, UX AOKYMEHTHPOBAHUA W COOIIOACHHS CTAHAAPTHU30BAHHBLIX POLELYP
BLIMOJHCHHA M3MCPCHUH (MCNbITAaHUHA) - ans naboparopuit - 3aaBuTencid Ha
TTOJTYUEHUE TIPU3HAHWSI CBOEH KOMTIETEHTHOCTH.,

3.2. OueHKa COOTBETCTBUA NPUMEHEHUSA B 1a0OPATOPUU HPOLEAYDP  KOHTPOJIS
MOKa3aTene TOUYHOCTH PE3YIIETATOB BHITIOMHIEMBIX W3MEPEHWIT (HMCTIBITAHMI)
Tpebopanuam 'OCT P UCO 5725 (ans Bcex mabopaTopuii).

3.3. OueHka AesTeabHOCTH NadopaTopHi NoCPeacTBOM  MeKNadopaTopHbIX
CPaBHHUTEIBHEIX HCITBITAHHIA.

3.4. Kax oCcylUeCTBIAETCA MUHCIIEKIIMOHHBLA KOHTPOIDb 34 AEATENLHOCTLIO
AKKPEAWTOBAHHBIX TaOOpaTOpHil.

H3yunte [OCT P MCO 5725-1, paznen 7, TOCT P UCO/MDK 17025, TOCT
P UCO 5725-4, paznen 5, I'OCT P UCO 5725-6, pasuen 7, nyukrel 7.1, 7.2; 'OCT
P UCO 5725-6, paszaen 6; paznen 7, nyHkt 7.3; TOCT P UCO 5725-6, paszaen 7,
nyHKTH 7.1, 7.2.4, 7.3.4, TOCT P UCO 5725-6, pazaen 7, myHKT 7.3,

Cuenarb BbIBOALL,

KonrpoJibabie BOnpocsl

1. CywecTByeT AW Al AAHHOTO METOJA HW3MEPEHWI  YAOBICTBOPAOLINH
COOTBETCTBYHOIITAM TPeOOBAHUSIM ITATOH?

2. CkoJibko  jlaloparopuii  JO/WKHO  ObITb  BOBJICYEHO B COBMECTHBIA
IKCMEPUMEHT?

3. Kakum 00pa3omM ACMWKHBI OTOHpaThCs 1ab00paTOPHH, W KAKUM TPEOOBAHHSIM
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OHU JOJDKHBI YAOBJIETBOPTL?

4. KakoB auana3oH ypoBHEH, C KOTOPbIMH MPUAETCS CTONIKHYTbCA Ha npakTuke?
5.  CKOIbKO YPOBHENH NO/BKHO ObITH UCIIOJIB30BAHO B HKCIEPUMEHTE?

6.  Kakue marepnanbl SBASAIOTCA NOAXOAALUUMHM ANs NPEACTABACHHMA AAHHBIX
YPOBHEN W KakUM 00Pa3oM OHW JIOJTKHEI OBITE MO/ ITOTOBIIEHEI?

7. Kakoe uucno napauienbHbiX ONPEACIEHH JIOJKHO OblTh HA3HAYEHO?

8. Kakue BpeMecHHbIC paMKkM AOMKHbI ObITb YCTAHOBNEHBI 1S 3aBEPLUCHHS BCEX
W3MEpEHNit?

9. Aensercda mu ucxoanas moaeis (1.5.1 'OCT P UCO 5725) nopxonawei, wim
AO0JKEH ObITh PACCMOTPEH BHAOW3MEHEHHBII BapuaHT?

10. Hy>xHEI T 0COOBIE MEPHI MPEAOCTOPOKHOCTH JUTST 00ECEYeHNs YVRBEPEHHOCTH B
TOM, YTO BO BCEX JIA0OPATOPUAX M3MEPEHUAM [OABEPrar0TCs HASHTHUUHBIE
MarepHuabl, HAXOAALWHKECS B OHOM KM TOM K€ COCTOSAHHUH?

11. Kakue cylmecTByOT BUbl KOHTPOA?

12, Yto wu3yyaeT METPONOrHA, KakMe METPOJOTHYECKHE XApaKTEPUCTHKH
TTPHBOSTCS B CTAaHAApTAX?

Temsl pedepaTos mo yueOHOI JTHCHHILTHAE (MOTYTI0)
«DU3NKO-XUMHUECKHE METO/THI aHAITH3a B 00JTaCTH IKOIIOTHN
llpenenbuo nonyctumMele koHuentpauuu (LK),
KoHTponb coaepiaHns OpraHi4ecKUX TOKCHKAHTOB (DM3HKO-XMMHYECKHMH
METOTAMH.
Kanunsapuas razosas xpomartorpadus.
XpomaTo-mMacc-cneKTpOMETpHS.
Beicokoa ek THBHAS KUAKOCTHAS W TOHKOCIIOWHAS XpoMaTorpagus.
Ceepxxkpurnueckas puounanas xpomarorpadus.
CoueTanne pasTUYHBIX BUIOB XpoMaTorpady M Pa3BuTHE
BBICOKOCEJIEKTUBHOM NPOOONOArOTOBKU IS ONPEALTICHUS HOPMUPYEMbIX
OKOTOKCHKAHTOB.
8. Unentnurarms coennaeHnid. [IpuMeHEeHNEe pa3THIHBIX BAIOB
xpomarorpaguu.
9. Ananuz cMecu 0¢3 pa3ac/CHHUA.
10.Peructparms UK-, SIMP-criekTpoB 11 Macc-CEKTPOB CMECH.
11.Coueranue pasjimuibiX BUAOB XpoMaTorpaduu U Macc-ClIEKTPOMETPUU €
MOHHW3alUHEH B IWHPOKOM JMana3oHe aBiACHUH B HCTOUHHKE HOHOB.

"D i

A

8. ®@opma npoMexkyTO4YHOIl aTrTecTauMH M (OHA OUEHOUYHBIX CPeIcTB,
BKJIHYAROIIHIA:

- TlepeueHr KOMIETEHIMH BBIMYCKHUKOB 0OpasoBaTENBHOM TIPOTPAMMEL, B
(POPMHPOBAHHHK KOTOPBIX YYACTBYET AUCLHUIMIANHA (MOAYb).

- THUTIOBBIE KOHTPONBHBIC 347aHWS WIIH WHBIC MaTEpPHANTBl, HEOOXOJHMBIC IS
OLICHKH PE3YJbTATOB 00YUYEHUs
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IIpuMepHBIiH MepedeHb BOMPOCOB K 3a4€TY MO JHCUHIJIHHE (MOTY.TH0)
«DU3UKO-XUMHUYECKHE METO/IbI AHANK3A B 00J1aCTU DKOJIOTHIY .
UTO M3y4aeT XMMHKO-aHATUTHUECKHH KOHTPOJIb 00BEKTOB arpoc(epsi.

2. Kakorbl OCHOBHBIE OOBEKTHI aHATHM3A B arpocdepe.

3. Kakopa poiib (PU3MKO-XUMHYECKUX METOLOB AHA/IM3A B PELUeHUM Npodiiem
OKPYKarLLEH cpeabl.

4. Kax mnpoeojsT mpoboorbop. TlpencrasutensHas mpoda, cCrmocolel e
nojyueHud.  T'paHcnoprupoBka U XpaHenue nOpod, cnocodel  HX
KOHCEPBUPOBAHMSI.

5. Kaxk mposoadar npobonoaroTosky. Pasnoikenne npod. KoHIEHTpHPOBaHHE U

pazzesenue npu npodonoaroToBKe.

Kak oTOupatoT v XpaHsaT npoObl BOABI.

Onpeaenende 00001eHHbIX (PU3MYECKUX M XMMHYECKUX IOKa3aTelleH,

ONpEAEnAILMX  KayecTBO  BOAbL.  OnpeaencHUe  HEOpraHM4ecKuX

KOMITOHEHTOB BO/I.

8. llpupoanble opranuueckue BewecTea Bod. OOwWwas OLEHKA COASPIKAHHUs
OPraHUYeCKUX BELUECTB. OMPEAENICHHE OPraHMYecKoro yruepoaa, asoTa,
¢rocgopa.

9. OCHOBHbIE KJ1ACChl 3AIPSA3HAIOLIMX OPraHUYECKUX BELIECTB.

10.KakoBbl UICTOYHHKH MOCTYNNEHUA TOKCHKAHTOB, YCTOHYHBOCTb TOKCUKAHTOB
B OKpyXawomieH  cpene,  TOKCHYHOCTB,  METOABl  W3BIEYEHHS,
KOHUEHTPUPOBAHUA, PA3ACIEHUA U OLPEIENECHHUS.

11.Kak aHanu3nMpyloT BO3ayX TOPOAOB, BO3AYX paboucil 30HbI, MPOMBILLICHHBIC
W TPAHCTTOPTHHIE BHIOPOCH.

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

13. XuMmdecknii coctas Bo3ayxa. OnpeaesieHne HEOPTaHNYECKX KOMIIOHEHTOR
BO3AyXda NPUPOAHOTO M TEXHOMEHHOIO NPOUCXO0KACHUA. OnpeacneHue
OPraHUYeCKUX COeIUHEHHUH.

14, Asposzomn:  o0pasoBaHue B aTMmoc(epe, poilb B TIEPEHOCE HETETYUHUX
3arpA3HAIOIMX BELIECTB, 0CO0EHHOCTH NpodooTdopa 1 aHanusa.

15. ATomaTuzaurs aHanu3a Bo3ayxa. (OCHOBHbIE THMbl ra30aHANIU3ATOPOB.
JIMCTAHITHOHHEBIE METO,THI AHATH3A.

16.KakoBbl 0COOEHHOCTU (PUBMKO-XMMUYECKOI0 anain3a nousbl. [IpoGoordop.

17. Xumuueckut  coctaB  nous. ['ymycoBble  BewecTa.  OnpeacrneHue
0O0ODIMEHHBIX TOKa3aTeNel, OnpefeneHne HEOPTaHHYECKHX KOMITOHEHTOB.
DJIEMEHTHBIA U MOJIEKYJIAPHBLIA aHAINS.

18.ITpobonoaroToBka nouB. AHanu3 BOAHOA BLITAKKH. MeToAbl U3BJICHECHHS U
KOHIICHTPHUPOBAHUS 3arPsI3HAIONIMX OPTAHHYECKHAX BEITIECTB.

19.0npeaeneHre OpraHuveCKUX KOMMNOHEHTOB B MOYBE.

20.0Onpenenenrie TOKCHYHBIX BEIECTB.

21.OcHOBHbIE  aHanuTUyecKue npoliieMbl HpU  aHANU3€ OMOJIOTMYECKUX
00beKTOB. XHMMHYECKME BELIECTBA MUWH. MeToabl WX  H3BICUEHMS,
KOHUEHTPHPOBAHHUS, PA3CTIEHHS.

—

N o
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22.0npeaeneHue KOMIOHEHTOB, OIPEACIIAIOILUX THUIEBYIO LLEHHOCTD POAYKTA.

23.0ueHKa 6e30MaCHOCTH MUILCBBIX MPOAYKTOB.

24.0Ocobennoctn oTOOpa, XpaHeHus 1 TPAaHCIOPTUPOBKK OuoMace.

25 MackupoBaHue, pasfcicHUE MW KOHUCHTpupoBaHue. Knaccudmkauus
METO/IOB  pa3feNeHusT W KOHIGHTpUpoBaHWsA.  KOJHMUYeCTBEHHBIE
XaPAKTEPUCTHKU ITHX METOAOB.

26 T1pyuHUMDBI COYETAHHS NPOOONOArOTOBKH U METOAOB ONPEAE/ICHHS BELIECTB.

27.1lpoTOouHBIE W ABTOMATH3WPOBAHHLIE METOARl AHANW3a, BKIKOYAIOIIAC
KOHUEHTPUPOBAHUE.

28 MeTobl KOHLCHTPHUPOBAHUA, TMPUMEHAEMbIE B KOMOMHHPOBAHHBIX H
THOPUIHBIX METOMAX OTPEACTeHHs OpPraHudeCKMX W HEOPTraHWYEeCKUX
BCLUCCTB.

29 3kctpakuus. OcaxacHre u coocaxkacHue. Copoums.

30.CoBpemenHble  ¢noco0bl  NPOBEACHUS KOHUEHTPUPOBAHUS, NPUOOpLl H
YCTPONUCTBA.

31.0co0eHHOCTH COYETAaHHUsT KOHIIEHTPHUPOBAHUS ¢ METOJaMH  OTPEASTIEHUS
DJIEMEHTOB.  cleKkrpodoromerpued,  aroMmHoii-abcopOuued,  aToMHO-
SMHCCHOHHBIM ~ METOAOM € HMHAYKTHBHO  CBA3AHHOH  MJa3MoOM,
PEHTTEHO(NTYOPECIIEHTHEIM, WHBEPCHOHHONH BOJIBTAMIIEPOMETPHER U Ap., a
TAKKE € Ia30BOM M JKMIKOCTHOH Xxpomarorpadued npu onpeLesieHuu
OPraHU4YECKUX COCIHHEHHH.

32.Beidop MeTo/1a KOHTIEHTPHPOBaHWs, ONTUMHU3AINAS YCIOBHIH OMPEACTEHUS
BELUECTB.

33.Tlpumepsi COPOLMOHHO-CMEKTPOCKOMUUECKHX 1 COPOLIMOHHO-
XpOMaTOTPAPUUECKIX METOMOB OMNPEACTEHNsT BEIMIECTB, B TOM YHWCIIE
IPOTOUYHBIX U ABTOMATU3UPOBAHHLIX.

34 O0mas xapakTepHCTHKA TECT-METOIOB U 00TacTh MPUMEHEHNS.

35.TeCT-CUCTEMBI, TECT-CPEACTBA, TECT-METOIUKH.

36. XMMHYECKHE OCHOBbI TecT-MeToA0B. Peakuuu u peareHTbl. OCHOBHbIE
TpeOOBaHNS, TIPEABABIAEMBIE K peakimsM. CrnocoObl  HCMOMB30BAHUS
peareHToB.

37.OCHOBHbIC THINbl HOCHTENECH, WCMONB3YEMbIX AN CO3JaHHSl TECT-CHCTEM.
OO0mass  XapakTepucTHKa CPENCTB I  TECTHPOBaHWs. HWHAWKATOpPHBIC
Oymaru. Muauxaropubie nopowkd. Muaukatopusie TpyOxku. Tabierku u
noA00HbIC POPMBI.

38 TecT-cpefcTBa Ha OCHOBE MEHOMOMUYpeTaHoB. OOmas XapakTepUCTHKA
(PU3MKO-XMUMUYECKUX CBOMCTB IeHONouyperanor. OcoOeHHocTn copOuuu
SIEMECHTOB WM OPraHM4eCcKUX COCAMHECHWH Ha neHononauypetaHax. Obnactu
TTPUMEHEHHNS TIEHOTIONINY PETAHOB B XMMHUECKOM aHAITH3E.

39 TlpuMepbl onpeacneHUs HEOPraHWYECKUX W OPraHHYECKHX COCAMHEHHUHA C
TTOMOTITEK TECT-CPENICTB HA OCHOBE TIEHOTIONTHY PETAHOB,

40.0npeaeneHue HeOpPraHMueCKux H OPraHuyeCKux COSAMHEHHMHA B PA3JIAYHbIX
00beKTaxX arpocepsil.

41.3K00ro-aHATMTHYECKH A KOHTPOJIb TOKCHYHBIX OPraHHYECKUX COCTUHEHHI.
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42 ACTOYHMKM [OCTYIUIEHWMS DOKOTOKCUKAHTOB B  OKPY/KAWOLIYID — CPEAy.
OcHoBHbI¢ TpeOOBaHHA K 3KOJIOM0-aHATUTHUECKOMY KOHTPOJIH).

43 Ilpenensno ponycrumsble konuentpauuu (I11I).

44 KoHTponb coaepaHusd OPraHWYECKMX TOKCHKAHTOB. KAMWIIAPHAA razoBas
Xpomarorpagus,  XpoMaTo-MacC-CIIEKTPOMETPHS,  BBICOKOD((PEKTHBHAS
AKUAKOCTHAS W TOHKOC/IOHHad — xpoMarorpadus,  CBEPXKpUTHYECKAs
(pnrouaHas xpomatorpadus.

45.CoueTaHle  pa3TWuUHBIX  BHAOB  Xpomarorpa@ud W pasBUTHE
BBICOKOCEIEKTUBHON NPOOONOArOTOBKM AJId ONPEAEIEHUA HOPMUPYEMBIX
IKOTOKCHKAHTOB. MaeHTHPUKALMA COCAUHEHHH.

46.TTpuMeHeHne pasTAYHBIX  BHIAOB XpoMartorpadwu. AHaTW3 CMecH 0€3
pasueneuus.

47 .Peructpauna UK-, AMP-cnexkTpoB W Macc-cnekTpoB CMeCH. YCTaHOBICHHE
BEPOATHON CTPYKTYPbL HA OCHOBAaHUM Macc-cuekrpop, HMK-cnexTpoe u
JAaHHBIX PEeaKUHOHHOH XpoMarorpadun.

48.1lem, 3a1aqm, 00NACTh IEATETRHOCTH aHATHTHYECKOH madopaTopun.

49 Buapl UCCHENOBAHUS BELLECTB, MATEPUAIIOB H UX XAPAKTEPUCTUKU. AHanu3
MPOAYKLHH.

50.TTorsTHE CEPTHOUKATIMHA MPOAYKIIHH,

51 Auanu3 O0O0bLEKTOB, CBi3aHHbLIX ¢ o0ecleueHueM >KU3HEAEATEIbHOCTH
yenoBeka, W 0OBEKTOB OKPYIKaKLWEH cpeabl.

52 HopmupoBaHWe TIOKa3aTeNel CcoCTaRa BEIIECTB W COJIEPKAHUSA BPETHBIX
npuMmecer.  Hopmupopanue  TpeGoBaHMA K = TOYHOCTH — M3MEPEHMIA
YcTaHoBAeHHE 00OCHOBAHHBIX HOPM MOMPELIHOCTH.

53, MeTOoMKH KOMHYECTREHHOTO XHMAYECKOTO aHATH3a.

54 Axkkperurauus asadTddeckux Jjladoparopuii.  CucTeMa  aKKpeAMTALUW
AHATHTHYECKUX JTA0OpATOPHIA (LIEHTPOB).

55.110psnoK NpoBEACHUS AKKPEAUTALUH.

56. UHCEeKUMOHHBII KOHTPONb ACATENBLHOCTH AKKPEAMTOBAHHBIX 1a00paTOpHH.

57 TTokazarermm kavecTsa MeToMK aHanu3a. Dopmer mipeacTaBineHnus. Crioco0sl
BbIpKeHUA. OUEHKA NIPUTOAHOCTY METOIUK AHAIIUA3A.

58 KoHTpoab  KayecTBA  Pe3yNbTaTOB  aHanu3a.  BHyTpunabopaTopHblit
OTIepaTHBHBIH KOHTPOTE MPOTEAYPH aHamw3a. CTaHAapTHBIE O0pasibl B
cucreme odecnevyeHus kKauvecrsa padorel sadoparopuu. [IpumeHMMOCTb
CTaHAAPTHBIX 00pa3UOB B TaDOPATOPHOM NpaKTHKE.

- Meroauueckue  Marepuabl,  ONPEAC/ISIOIIME  OPOLEAYPY  OLEHUBAHUS
PE3YNLTATOB OOYUCHHS.

(DOprl npomemyTquOﬁ aTtrectTauum 1nmo JHCIHILJIHHE (MO,[I,y.J'II-O)Z 3a4cCT.
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9. PecypcHoe o0ecnieuenue:

9.1 IlepevyeHb OCHOBHOI JINTEPATYPBI

1. benonyxor C.JI., Jmutperckas M.M., Emmuceera O.B., Kesuepor A.B.
HMucTpyMeHTalIbHBbIE METOAbL UCCIIEA0BaHUNA 00beKkTOB arpoctepsl. 2019. M.:
[Tpocnexr. 160 c.

2. AmrekcanapoBa 2.A Taiinykoea H.I'. AHanWThueckas XuMHg B 2 KHWTax.
Kuura 2. @U3MKO-XMMUYECKUE METOAL! aHanusa. 2-¢ uza. Hcnp. u gon. M.:
H3a-o KOpaiit. 2014, 335 c.

3. Ceues CH., Taepummura B.A.  Bricokos(pdexkTHRHAS  KAAKOCTHAS
xpomarorpadusa:  asanuTuka,  (PU3MUYECKas — XUMMSH,  PACLO3HABAHUE
MHOMOKOMNOHEHTHbIX cucTem. C-TTetepd.: U3a-so Jlanb, 2013. 256 c.

4. CrekTpanbHble MeTOAbl aHamu3a. IlpakTuueckoe pykoBoacTBo. [loa pen.
B.®. Cenemenepa u B.H. Cemenona, C-Iletepd.: U3a-po Jlaus . 2014, 416 ¢.

5. Jlebyxoe B.HM., Okapa A.W., TlarmroueHkora JLII. DH3WKO-XUMHYECKHE
MeTonbl uccnenosanus. C-llerepd.: M3a-so Jlans. 2012, 480 c.

6. I'aHees A.A., LMoaynoe C.E., Ilynbimes A.A. U ap. ATOMHO-
aacopOmonHkIit anamis, C.-[letepd., U3n-so Jlans, 2011, 304 ¢,

7. Kontoxos B.B. Xpomarorpadus. C.-Ilerepd., M3a-o Jlans, 2012. 224 c.

8. HamackuH B.b., Tletpuit O.A., Lupauna I''A. Dnckrpoxumus. C.-Tletepd.,
Hzna-ro Jlans, 2015, 672 ¢.

CmaryvoBa A.H., Ilawkopa [I'.B., beabix JLH. Maremarnueckoe

ILIAHHPOBAHHEC IKCHEPUMEHTA B METOAHYIECCKHUX HCCJICA0BAHUAX
aHaaATaveckodH xumun: YueOHoe mocodue. C.-Ilerep6., HM3aarenncTBO
"JMans". 2018, 120 ¢,

9.2 TlepeveHb AOMOTHUTEILHOH JTHTCPATYPHI

1. benonyxor C.JI., ITree T.B., Craperx C.3. u ap. JIabopatopHsIii MPaKTHKYM
no ¢uznueckod U KoamouaHod xumuu., M.. M3a-eo MCXA umenu KA.
Tumupsazeea, 2012, 300 c.

2. Tnazko B.H., bemonyxos C.JI., Cropueroii B.®. HanoTexuomornn u
MaTE€PUabl B CEJILCKOM X03siicTBe. M.: U3a-so ©I'EOY BO PI'AY-MCXA
uMeHn K. A Tumupsazesa, 2015.- 257 ¢.

3. Bbemonyxor C.JI., JImutpesckas MM, Antommun B. A, w ap. MeToasl anamnsa
CEpbl IPU KOHTPOJIE KAuecTBa NpOoAyKuMu pacrenuesoacrea. M.. H3a-po
PIrAY-MCXA umenn K. A. Tumupsasesa, 2015.- 189 c.

9.3 TIlepeueHb pecypcoB  HHPOPMANHOHHO-TCICKOMMYHHKANMOHHOH  CeTH
«Mutepuer»
« Scifinder - NOMCK METOIUK CUHTE3A, JIMTEPATYPHBIA U LATEHTHbIA [IOUCK 110
XUMHMH,
+ SPRESIweb - nwtepaTypHBIH W TIATEHTHBIM MOWCK, TMOWCK TI0 HYacTH
MOJICKYJIBL U T. 11,
« ¢Molecules - NOUCK COSAMHEHUH B KOMOMHATOPHBbIX 0a3axX JaHHbIX,
« ChemExper - MOUCK COSANHEHUH B PA3IMUHbIX 0a3aX NaHHBIX,
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http://www.cas.org/SCIFINDER/scicover2.html
http://www.spresi.com/
http://www.emolecules.com/
http://newsearchch.chemexper.com/search/index.shtml?searchClose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forGroupNames=

« SyntheticPages - MurepakTuBuas 0a3a JaHHbiX XUMUYECKUX METOIUK,

« ISI's Reaction Citation Index (RCI) — 0a3a paHHBIX MO XUMUUYECKHM
peakuusm,

o Elibraryru - pmoctyn Kk aHHoTauusm crtateii B 30 Teic. KypHanax,
TTOJTHOTEKCTOBBIN TIOWCK,

« Six NMR spectral and physical property databases from Advanced Chemistry
Development (ACD) — paHHbic No  (PU3MKO-XHMHUYCCKUM  CBOHCTRAM
COC/TMHECHHA,

« Cambridge Crystallographic Data Centre — 10MCKOBas CUCTEMA 110 CBOHCTBAM
Beuiect B 6aze Cambridge Structural Database,

+ ChemSource — MHTEpHET — pecypc Mo pasaenam XUMHH,

« NIST Chemistry WebBook — nanHHble 10 TEPMOXMMUYECKUM CBOHCTBaM,
SHTANbLNUKW 00pa3oBaHua, 3HTponuu 6oaee 15 000 XMMUYCCKUX COCANHCHMIA

« The WWW chemical structures database - copepxur Oosiee uem 2250
CTPYKTYP, CCBUIKH Ha OpWrHHaiabHble cTpaHuubl CeTH. CTPYKTYpHbIA W
CYOCTPYKTYPHBIH TTOUCK, MOKWCK TTO (POpMYITE, MO HA3BAHWIO W JIp.

« DBA3A JAHHbBIX "XHUMHA" BcepocCUiCKOr0 HMHCTUTYTA HAYYHOH H
TexHuueckoit uHpopmaunn (BUHHUTH) - octynHel cacayrowre 0asbl
JIAHHBIX, COJIEPKANMe WHPOPMAIIMI0 B 00JTacT XUMHUH: XHUMHs, DOH3HKO-
xummuueckas ouonorus, Kopposdus W 3awmra oT KOppo3uu, Metanyprus,
OxpaHa okpyskawwei cpeabl, O030ph.

+ MDL Information Systems — WH()OPMAITMOHHO-TIOUCKOBAS CHCTEMA ISt
YUEHBIX B 00/1aCTU €CTECTBEHHBIX HAYK U XUMUH,

« MDL Drug Data Report (MDDR) - 0asa paHHbIX, coacpskawas Oonee
100,000 coemmaennii (MDL Information System Inc.)

« AntiBase 2.0 — 6a3a gauubix no dosiee yem 20 000 0pupoaHbIX BEWECTB.

9.4 Tlepeyenb HHPOPMALMOHHBIX TEXHOJOIHH, HCNOJAbL3YEMBLIX TNpPH
OCYLUECTBJEHHH 00pPa30BATEJLHOIO INPOUECCa, BK/IOYAA [POrPAMMHOE
o0ecneyeHHe, HH(POPMAUHOHHbBIE CNIPABOYHbIE CHCTEMbI:

1. Tlporpamma ChemLab. — ans npoBeACHHS BUPTYalbHbIX XHUMHYCCKUX
SKCMEPHUMEHTOB.

2. Ilporpamma MathlLab — wist MOAEIMPOBAHUS BIMSAHUS YCJIOBUH XUMUYECKUX
peaKuui, KaTaau3aTopoB M HHTMOWTOPOB HA BBIXOA MPOAYKTOB MPH MNPOBEACHUH
SKCMEPHUMEHTOB.

3. llporpamma Statistica — g adaju3a JKCHEPUMEHTAILHLIX —JAHHbIX,
BU3YJIM3aLHU NONYYEHHBIX PE3YAbTaTOR, CTATHCTHUECKAs 00paboTKa pe3yibTaToB.

9.5 Onucanue MaTePHATBHO-TCXHAYCCKOH 0a3bL.

JIns  peanmzaiiMi  MPOTPaAMMBI  TOATOTOBKH M0  JUCITHIIMHE  (MOJTYITHO)
«DUUKO-XUMHUUECKUE METObI aHalM3a B 00JIACTH DKOJIOTUMW» [EPEYCHb MATEPU-
AJILHO-TEXHHUUECKOrO 00SCMEUYEHH BKIIKOYACT:
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http://www.syntheticpages.org/
http://www.chemweb.com/databases/rci/html/welcome.htm
http://www.chemweb.com/databases
http://www.chemweb.com/databases
http://www.ccdc.cam.ac.uk/
http://www.chemconnect.com/
http://www.nist.gov/
http://www2.ccc.uni-erlangen.de/
http://www.viniti.msk.su/
http://www.mdli.com/
http://www.mdli.com/

1.  Choeuvanus3upoBaHHbIE ayAUTOPUM A [POBEACHMA JIEKUMH ¢
MYJIbTUMEAUHHBIM 000PYA0BAHHEM M BbIXOAOM B MHTEpHET.

2. Cneuuanu3upoBaHHLIE XUMMUECKHE J1adoparopuyd Uil  [POBEACHMS
(PH3UKO-XMMHUUECKHUX HCCTeI0BaAHHH

3. Cnenwanu3upoBaHHBIE AYAUTOPHH ¢ KOMITBIOTEPAMH, CTICITHATBHOE
nporpaMMmHoe  obecneuenne U1 IOCTAHOBKU  DKCIIEPUMEHTOB,  00cuera
MONYUEHHbIX PE3YAbTATOB.

Kadenpa pacrionaraeT 3akperyieHHBIMM 3a Hell yUeOHBIMH Ay HTOPHSIMH,
ClCUHAJIM3HPOBAHHBIMH - XHMHYCCKUMHA na6opaTopm1Mﬂ, (IJI/IBI/LKO-XMMI/IHeCK[/lM
000pyaOBaHHEM, APYTMMH NpHOOpaMM W WHCTPYMEHTAMH B COOTBETCTBHH C
TIEPEUHEM 000PY/IOBAHMSI,

9.5.1 TpeOboBanuus K ayauTopusiM (IHOMELUCHHAM, MeCTaM) [LIs
npoBeJeHHs 3aHATHIA.

Ina nOpoBEACHHA TCOPETHUECKHX 3aHATHH NoO  AvcuUMnAuHE «DH3MKO-
XUMHYECKHE METO/IBI aHAIN3a B O0IACTH HKOJIOTHIY» HEOOXOANMBI:

CHELMAILHBLIE  [OMEUICHUs, JIadopaTopuu Uid OPOBEACHUA  3aHATUR
NEKLUMOHHOIO THMNA, 3aHATUH CEMMHAPCKOrO THNA, MPYNNOBLIX W UHAMBUAYANbHBIX
KOHCYNBTAITMH, TEKYIIETO KOHTPOJST W TPOMEKYTOUHOH aTTeCcTallii, a Takxke
[IOMELIEHUA U1 CAMOCTOSTE/bHOH PAadOTbl M NOMELIEHUS JJI1 XPAHEHHUS M
MTPOPHIAKTHYECKOTO 00CITYKUBAHNs 000PYA0BAHNS.

Creuuanu3upoBaHHad XuMUUYECKas 1adopaTopus J0JKHA ObITh 000PY.A0BAHA
CTONaMH Afs TNPOBEACHMS XUMMUYECKWX OMBITOB, BBLITSKKOH € MNPUTOYHOH W
BRITSKHOMN BEHTHITATINEH,

[lomewienua g caMOCTOATENLHOH PadoThl 00y4arOMXCH JOJGKHBL ObITh
OCHALLICHbl KOMMNBKOTEPHOH TEXHWKOH C BO3MOXKHOCTBIO MOAKIMHOYEHHA K CETH
"UHTepHeT" M obecneyeHWeM A0CTyNMa B JIEKTPOHHYH  WHGPOPMALMOHHO-
00pa3oBaTe/lbHYIO CPely OpraHu3aLuu,

9.5.2 TpeOGoBaHHS K CNCHHATH3HPOBAHHOMY 000PY/I0BAHHI)
ITporencHWe 3aHATHH OCYIIECTBISETCS B ayAWTOPHUAX, OOOPYIOBAHHBIX
npudopaMu 1ji NpoBeAeHUs PU3MKO-XUMHYECKUX UCCIIEA0BAHMMA.
B naGopatopun HCOOXOAHMO UMCTh: AMCTHANATOPLI (THna AJl3a-10, AJla-
25) , xonayktomeTpwl (Tuma AKTI-02, AHHMOH- 4120, AHMOH-4150, MAPK-603,
HANNA), uonomepsnl (tuna pH-011MII, pX-150, AHWUOH-4101), BUCKO3UMETPDI
(tvma BIDK-1, BITXK-2), npuQopsl ans W3MEPEHWs TOBEPXHOCTHOTO HATSKEHUS
(Tenzuomerp tuna K6, K9), kanopumerpol (tuma C-2000), nonapumerpsl (TUna
CM-3, TTI-161M), petppaktomeTpbl (Tina UP®-464, UPMD-470, AJIP-3), npubopsl
Juts mpoeeneHns nektpogopesa (tina KAITEJIb-103M), noTeHnroMeTpsl (THTa
HIVI-101, UTUJI-111), ananuruueckue Becol (tuna BJI-210, BJI-210), rexunyeckue
Becbl (BM-510), Ttepmoctatbl (3kMAKOCTHBIC cepuun T-2, T-3), TCpMOMETpbI
(prytHEIe, TMdpoBble THma TL[-1200), cnektpodoromMerpel (Tnna KOK-3,
DKCIIEPT-003), nnamenusie poTomeTphl (cepus GIIA-378, DI1A-354, OIIA-22),
ONTHYECKHE MHUKpockonbl (Ttuna Mukmen-6, T1OJIAM  PII-1), razoebie H
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HKHAKOCTHBIE x.pomamrpa(})-m, KOMTIIJIEKC JJ18 TEPMOXHUMMHYECCKHX HCCIeTOBAHKUM,
COOTE&TCTByIOLHyIO XHMHYCCKYHO MOCYyAY M XUMHYECKHne PEAKTHBEIL.

10. MeToauyeckne peKoMeHAANHH ACHHPAHTAM NO 0CBOEHHIO AMCUMILTHHBI
(monyas)

[lpyn w3ydenun jucummIMHb aCITUPanTy HeOOXOAMMO MOCeUaTh JNeKLHH,
CEMMHAPCKUE 3aHATHA, MPOHTH TECTHPOBAHME O COOTBETCTBYIOIMM pasjenam.
[Ipu camocTosiTenbHOM paboTe U MOATOTOBKE K JEKIUUAM W 3AHITHIM HE0DX0AUMO
oOpaulars 0coboe BHUMAHME HA OCHOBHBIE MOHSATHS, 3AKOHBI, (hopMy Bl nanHoro
paslicna, pasMepHOCTH BCeX Besduun B cucteme CH, nonumate 3Hauenme s
NPUMCHEHHS oONpeleigseMblX BEMHUYHH [IPH HIYHEHHH M ONMHCAHHH OOBEeKTORB
arpocdepsl, a Takke TeX 00LeKTOB, KOTOphIe H3yuaer ACMUPaHT NpPH BLITIONHEHUH
JAHCCepTallHu.

11. MeToauueckne pekoMewganum nNpenogaBaTe oM Mo OpPraHu3aAlnHU
00yYeHHS N0 AUCUHTLIHHE (MOXY.110)

[TpoBesenue mexumii U ceMHUHAPCKUX 3aHATHII B MHTEPAKTHBHOI (opwme,
AHAJIM3 KOHKPETHbIX CHTYAllHi M NPUHITHE PelleHHH HA OCHOBE Pe3y/LTATOB MO
(U3MKO-XHMUUECKHM XapakTepucTHKaM GHOJIOrHYECKUX 00HEKTOB.

OpraeaTensHOCTHBIC MIPbl ¢ LEAbI0 BBIPAGOTKH WHHOBALMOHHOLO perueHus
npolieMbl (3aa4n) B paMKax O/JHONO M3 pa3fiefloB AHCIMILUTHHEDI, Hanpumep, Mnpu
pasbope TeMbl N0 KOPPO3MOHHO-31EKTPOXMMHYECKUM MPOLECCaM, MpoTeKatomnm
NPU XPaHEHHH W riepepaboTke NPoAYKUMH CeJIbCKOXO3SHCTBEHHOIO TPON3BO/CTBA.
[osryueHHOE pemente N0HKHO BbITE ONTHMAIBHBIM H peami3yeMsiM. Heobxoaumo
HCTIOIB30BATL  METO/BI  [PYNIOBOH padOTbl i MOJIYYEHHsT HECTAHAAPTHLIX,
ONEpATHBHBIX, HOBbIX pewlennii. Ha ocHose BplpaboTanHOro  peleHus
COCTABAIOTCSA HPOCKT H [IPOrpaMmMa HCCeA0BaAHUS H er0 BHEAPEHHUS.

[IpoekTHbIe METO/IbI TIPH H3YHEHUH Pa3IeoB M0 TEPMOAUHAMHKE, KHHETHKE
H XHMHYECKOTO PaBHOBECHS, IEKTPOXHMHYECKHM MPOIEccam ¢ HCMoMb30BaAHMEM
mMatemaTnyeckux nporpamm SIMULINK nakera MathlLab.

HMcnonezoBanme AesTeNbHOCTHOTO MOAX0/a.

[Tponykrusnoe obyuenue.

Menonssosanne meroga Keilc-ctaam Ha  ceMHHApCKUX  3aHATHAX 1O
H3YyYaeMbIM paszjenasm, B 4acTHOCTH, NMPH U3YHEHUM pPa3jiesioB 110 KOJNOHIHO-
XHUMHYECKHM CBOHCTBAM [MOYB U BEICOKOMONEKYIAPHBIM COCIAMHE HHSM.

Asyop paboueni nporpaMmbi:

Ipodeccop, k.x.H., 1.c.-X.H. ipodeccop benonyxos C. JI&—

T 193;!.1.57
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