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1. O0beM qUCHUTLTAHBI:

Bceero: 3 3aueTHBIX eIMHEITET TpynoeMkocTH (108 akageMHueckux Jacos)

z Ha Bcro CemecTp
Bun yue6uoit padoThl
JHCHHUIIHHY 9
AyAMTOpPHBIE 3aHATHSA (BCEro 4acoB
YAUTOD ( )s o6 76
TOM YHclIe:
Jlexkuun 12 12
JlaGopaTopHsle paboThI 64 64
npaKTH‘leCKHe 3aHATHA i =
CamocTosiTebHast padoTa (Bcero 4acoB)
k i 32 32
B TOM 4HCI€:
Kypcosas pabota - -
KypcoBoii npoekT - -
PacuetHo-rpaduueckne paboTsl - -
HayuHo-uccnegosarensckas pabora - =
[ToaroToexa k 3auety 18 18
Jpyrue BUIbl CaMOCTOATENbHOM paGoThI 14 14
Bup  npomexyTouHoil  aTrecTanMm  (3a4er,
3auer 3auer
JK3aMeH):
Obwas TPYA0EMKOCTh JHCHHIIHHBI H
108 108
TPYA0EMKOCTh 10 CeMECTPaM B yacax:




2. MecTo JHCUHILIHHBI B CTPYKTYpe 06pa30BaTeIbHOM NPOrpaMMbl

1 JucuumiwHa «AHAIH3 pealbHBIX 00BEKTOB» OTHOCHTCS K 4acTH,
dopMEpyeMOii y4acTHHKaMH 00pa30BaTebHBIX OTHOIIEHHH broka 1.

2 Kpatkoe comepxkanne mucrmmmubl: [Ipo6oorbop u IpobOIoAroToBKa
06pa3loB K aHaiu3y. AHaNk3 TPOMYKTOB METa/LTyprHd. AHAIA3 TE0NOrHYECKHX
00BeKTOB. AHamm3 00BeKTOB OKpyxkawomeil cpensl. CoBpeMeHHBIE METOABI TIPH
aHaJIM3e KOHKPETHEIX 0OBEKTOB.

3 OcBocHHe 00YYAIONMMHCS TUCLHILIMHE « AHATH3 0OBEKTOB) ONHPAETCs
Ha 3HAHWA [0 TEOPHH H MPAKTHKE XMMHYECKUX, QH3UKO-XHMUYECKHX H QU3HISCKIX
METOJOB aHAJIM3a, YMEHHs, HABEIKH M KOMIIETCHIMH, IPHOOPETCHHBIE B PE3YJIbTATe
OCBOEHHS IPEIIIECTBYOMHX IUCIMILIHH!

- Heopranudeckas XHMHS,

- Oprainyeckas XHMHS;

- Ou3nyecKas XUMHS;

- AHaJIUTHYECKAs XAMHUS;

- CIIEKTpOCKOIIAYeCKHe METO/IbI aHAIIM3a;

- DJIEKTPOXUMHIECKHE METO/IbI aHATIH3,;

- XpoMarorpaduueckie METOIbI aHAIH3a;

- MeTozp! pasaeneHus i KOHIEHTPHPOBaHKS.

4 Pesynerarsl 0oOy4eHHs 0O IHCIHIUTMHE HEOOXOAMMBI JUISl OCBOCHHUS
JMCIUIITHH:
- XMMHKO-aHAJTHTHYECKIH KOHTPOJIb Ka4eCTBa OKPY KarOLIeH Cpe/ibl;
-XHMHA9ECKHE OCHOBBI IKOJIOTMIECKOTO0 MOHUTOPHHTA.
- Utorosasi rocyjapcTBEHHAs aTTeCTallUs.
3. llnanupyemMble pe3yJIbTaThl 00y4eHus

Ilenpi0 OCBOGHHS AMUCUHUIUIMHBI «AHAH3 pealbHBIX OOBEKTOB) SBISLETCH
OCBOGHHE CTYIECHTAMHM OCHOBHBIX TIOAXOJOB K aHaNM3y MNPHPOIHEIX OOBEKTOB:
BO3/1yXa, BOJl, I104B; 00BbEKTOB METAJULY PrHH, T'€0JIOTHYECKHUX H IPYTHX 00BEKTOB.

3anagyaMH OCBOEHMS THCIUIUTMHBI «AHaNU3 peanbHBIX OOBEKTOB” SBISETCS
OIIpE/IEIEHHE MeCTa QUCLUIUIMHB! CPEAU BCEX IHUCLHIUIMH aHATMTHYECKOH XHMUH;
Pa3BHTHE HABBIKOB BEIOOpa MeTola aHaiM3a, crocoba mpo6ooréopa W HOATOTOBKH
1po0bI I aHaMW3a IIPU PeIlIeHUH KOHKPETHOM 3a/la4d; pa3BHTHE HMPENCTABICHHH O
COBPEMEHHBIX METOAax aHalhi3a pa3IH9IHBIX 06LGKI'OB; pa3BHTHE CIOCOOHOCTH
HCIIOJIH30BAaTh IOMyYEHHbIE 3HaHUs B 00JIaCTH [IO3HABATENBHOM U MpothecCHOHANLHOM
cdepsl; NOHUMaHHE HEOOXOMMMOCTH M CIOCOOHOCTH NpHOOpeTarh HOBbIE 3HAHMSA C
UCIIONb30BaHHEM COBDEMEHHBIX HAay4YHBIX METOJOB M BIalI€HHE MMH Ha YDOBHE,
HeOGXO,HPIMOM AJIsT peIIeHHs 337a4 UMEIOIIHUX €CTECTBEHHOHAYy4YHOE COACpKaHWE H
BO3HHUKAIOIIKNX TIPY BHIMOMHEHUHU NMPO(ECCHOHANBHBIX QYHKITHH.

Komnerenuuu, hopMipyeMEle B pe3yJIbTaTe OCBOCHHS JHCUUIIINHEL

- Cnocoben oCyIecTBIATL KPHTHUYSCKHH aHATH3 MpOOIEMHBIX CHTYallHH a OCHOBE
CHCTEMHOTO IIOX0/a, BeIpabarreBark crpareruu neicreui (YK-1);

- Cnioco6eH ynpaBisiTh IPOEKTOM Ha BCEX 3Talax Xu3HeHHoro Iukia (YK-2);

- Cmnocoben mmaHupoBaTh pabOTy H BEIOMpaTbh aOeKBaTHbIE METONbI peIIeHHs
Hay4YHO-HUCCJICIOBATCIIbCKUX 3ala4 B BBIﬁpaHHOFI obnactu XHMHH, XHMHYECKOH
TEXHOJIOTHH HJIH CMEXHBIX C XuMuel Haykax (ITK-1);



- CrocofeH WCIOIb30BaTh aHAJMTHYECKUE METO/BI HCCJCNOBAHHA B aHAIH3e
pasnmuunbIx 06sextoB (TTK-5).
B pesyisTaTe H3ydeHHs JUCIUILUTAHE! 00y YarOIUics TO/DKCH:

e 3HATh: - MPHHIMIEI NPo6o0TGOpa OGHEKTOB OKpYXKawomed Cpeibl (BOIEL
BO3/LyX, [IOYBEI); -MPHHIIHIIE! IPOGOMOATOTOBKHE 00BEKTOB OKPYKAOLIEH Cpefbl
(BOIBI, BO3IYX, [OYBEL); - IPHHIMIIBI BEIOOpa (H3UKO-XMMHUIECKHX METONOB
aHANIM3a U1 W3MEPEHHs CONEPKAHUs aHATH3UPYEMEIX BEIIECTB B 0OBEKTaX
OKpY’Karommeif cpeibl; - IMPHHLMIE BEIOOpa METONOA aHANM3a MONUMEPHBIX
MaTepHaoB; - OCHOBHBIE CIIOCOOBI PETHCTPALMH aHAIHTHYESCKOIO CUIHAIIA IIPH
IIPOBEJICHAN M3MEPEHHil COeP)KaHHs aHATH3UPYEMBIX BEIECTB B 0GBEKTax
OKpYXAlOme#  Cpembl, [OIMMEPHBIX ~ MaTephanos; -  OCODECHHOCTH
METPOJIOTHYECKOTO 00ecredeHns CpPeiCcTB H3MEPEHHH, HCIONB3YEMbIX IPH
aHaIIM3€e OOBEKTOB OKPYKAOMIEH CPeIbI;

e  yMeTh: - COCTABHTh CXEMBI aHAIN3a O0BEKTOB OKPYIKAIOLIEH CPEIbl,  HMEHHO
BBIGOp croco6a mpo6ooTéopa, NPOGONOATOTOBKH, BEIGOp METOAA M3MEPEHHH
JUI ONpENENeHHs] CONEPKAHWS AHAIH3MPYEMOTO KOMIIOHEHTa B 0ObeKTe
OKpY’KaloTIeH Cpeibl; - IPAaBHIBHO COPMYIIHPOBATH 33/1a9H aHau3a 0GHEeKTOB
OKPYXKAIOIEH Cpefibl, MONMMEPHBIX MATEpHAloB, & TaKXKe MOCTPOHTh CXEMY
NPOBEJEHHs OKCIEDHMEHTa C YYeTOM COHNEpPXaHHs  ONPENENAeMbIX
KOMIIOHEHTOB, COCTaBa aHATH3HPYyeMO# MpOOBI, OCHOBHEIX XapaKTepHCTHK
METOJIOB aHAIIM3a; - BBIIOJHATE PETMCTPALHUIO M 0OpaboTKy pesyssTaToB
SKCIIEPUMEHTA, a HMEHHO OIpEIE/NeHHE OCHOBHBIX KAJeCTBEHHBIX H
KOJIMYECTBEHHBIX XapaKTEePHCTUK M HX HOCICAYIONIyro o6paboTKy ¢ LEJbIO
HaXOXJIEHHUs KOHEYHOTO 3Ha49EHHUs OIpe/Ie/sIeMOH BETHIHHbI;

e BNafeTh: - HABHIKAMH BJAICHWS TPHEMaMH H MeTojaMmH mpoboorbopa u
poGONOATOTOBKM OGBEKTOB OKpYIKaiomlelf Cpejbl, METONaMH OCHOBHBIX
bu3HUIeCKUX, XUMHYECKHX H (QH3HKO-XMMHYECKHX METOZIOB aHANN3a, 8 AMEHHO
ONTHYECKHX, 3JIEKTPOXHMHYECKHX, XpoMarorpagudyeckux, Kak Hambosee
49acTO IPHMEHAEMBIX METONOB [UIS JACTEKTHPOBAHHs KOMIIOHCHTOB pH
aHanmm3e 0OBEKTOB OKpYXKAIOMEH Cpelsl; - OMBITOM paboThl HAa COBPEMEHHOM
000pyIOBaHHH; - HABBIKAMH I[UIAHHPOBAHHS OSKCIEPHMEHTa IO aHaIu3y
00BEKTOB OKpY)KalOI[eHd CpeAbl, MOJIMMEPHBIX MaTepHalioB, MpPOBEICHHA
po6OMONrOTOBKH MPHPOAHEIX 0OBEKTOB, a TAKKe NMPOBEICHHUSA H3MEPEHHH, a
TakXKe TpOBENEHHS H3MEpEHHH C [PHMEHEHHEM (QH3MKO-XHMMHYECCKHX
METOJIOB; - HaBBHIKAMH HHTEPIPETALHH PE3yJIFTaTOB H3MEPEHHH, MOTyIeHHBIX
mpd aHamu3e OOBEKTOB OKPYXKAIOIIEH CpeZbl, IIOJMMEPHBIX MAaTCpHAJIOB,
(OPMHPOBAaHKS BEIBOIOB H IPOTrHO3HPOBAHH.



4. CopeprraHue JUCIHILTHHBI
4.1. Yueono-memamuyeckuii n1a”:

[Lndp KonuuecTso 4acos Mo BuaaM yueGHbIX
PyGesk | pasnena, 3aHATHH
HaumeHnoBanue pasjaena, TEMbI
AUCLWMIUIA | TEMBI THCILMTTHEBL Jlexun | Ilpaxrhyeck | JlaboparopHbie
i ol " He 3aHATHS paboTs
JIMHBI
PG Pl AHAaJU3 TPOLYKTOB METAIILY PIHH 4 - 8
y lexc P2 | AHanu3 Te0JOrHYeCKUX 00BEKTOB 2 - 12
P3 Anamu3  o0BeKTOB  OKpyXxaromeit 4 ) 28
cpenbl
Py6Gex P4 CoBpeMeHHBIE METO/BI IIPH aHaJH3€e 5 ) 16
2 KOHKPETHBIX 00BEKTOB
4.2. Cooeprcanue nexyuii:
Llndp HanmeHnoBaH Tpyno
paszena, ue pasjena, €MKOC
HaumeHoBanue u COAECPIXKAHUE JIEKLIMH
TEMBI TEMBI Tb,
MUCLMIUTAHGY  TUCLMITJIIMHBI Jachl
OcHOBHEIE 3a1auil aHaju3a MeTa/UIOB U CIUIaBOB. Buuel u copra
qyryna u crand. CrocoOBl OTHEeNeHHs OCHOBBEI IIPH aHalH3e
yyryna u cramu. OmpenenseMele KOMIOHEHTHEL. OmpeneneHue
# razoo0pasylolux BeIIeCTB - YIIEpOAa, CepEl, BOAOPOIA,
A KHCIopona, azota. OnpeneneHue Terupyromux 100aBoK B YePHBIX
Pl 32 (T)g::min MeTaJUlaX M CINIaBaX JKejle3a: XpoMa, Maprasia, Hukensd, |4
- P BoNb(pamMa U MonuOAeHA. AHAIH3 MEABCONEPIKAIUX CIUIABOB
(6pon3, naryneif), aTTOMHHAEBBIX M HUKEIEBBIX CILIABOB. AHAIH3
CIUIaBOB  IBETHRIX  MeTautoB.  Oco0eHHOCTH — aHajM3a
JKapONpOYHBIX ~ CIUIABOB. ABTOMAaTH3UPOBAHHBIA KOHTPOJh B
YEPHOI M [BETHOI METaJUTypryH.
Pynueie monesnsle uckomaemble. CrnocoOBl  pasiokeHHsS B
3aBUCHMOCTH ~ OT  COAEpXKaHHMs  JKele3a U KPEMHHS.
POR [Tomumerannuyeckne pyasl. CxeMbl aHanM3a IIpH ONpPENEIEHUN
OCHOBHBIX KOMIIOHEHTOB M MHKpOIpPHMecei. AHaIn3 HEpyIHbIX
P2 ;is(mmqec MOJIE3HBIX HMCKONIAEMBIX: CHIMKATHBIX M KapOOHATHEIX MOPOJ. | 2
S s ane,uenenne XapakTepa IOpOIEl M OCHOBHBIX KOMITOHEHTOB!
SlOz, Aleg, F6203, FGO, MgO, CaO, Nazo, KzO, P205, MnO,
pasmHUHBIX (opM BOAEL. DH3HUECKHe U (DU3UKO-XHMHYECKHE
METO/IbI aHAIH3A TIOPOJI.
Ponb XuMHUYeCKOTro aHamM3a B pelICHHH MpOOIeM OKpyKaiomen
cpenbl. AHaNMUTHUECKOE OOeCHmeueHHue CHCTEMBI 3KOJOTHYECKOTO
Amnanus MOHHTOpHHTA. [IpHOpHTETHEIE 3arps3HAIOINE BEIIECTRA.
P3 0OBEKTOB Knaccupuxamus  Box.  IlpoGoorGop u  XpaHeHme  IpoO. 4
okpyxawoml | Onpeneneane  0000IIEHHBIX  (QU3HMYECKMX M XHMHYECKHX
eil cpezpl NOKa3aTeyIel, ONPENENIIONMMX KadeCTBO BOIbBL IIPO3PAaYyHOCTH,
MYTHOCTH, [BETHOCTH, BOJIOPOIHOTO [oKazarens,
OKHCIIHTEIFHO-BOCCTAHOBUTEIBHOIO IOTEHIMAA, LIEJTOYHOCTH,
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PACTBOPEHHOTO  KHCIIOPONA, OKHCILIEMOCTH, XHMHHYECKOro H
Guoxumuueckoro motpebnennst kucmopoma (XIIK u  BIIK).
Omnpe/ie/leHHe HHAMBHAYAIBHBIX HEOPTAHMYECKHX KOMIIOHEHTOB
Boz. OmnpezeieHue XKeCTKOCTH Bofbl. [IpHpOHBIE OpraHuyYecKue
BEILECTBA BOL.

AHAIM3 TI0YB M JOHHBIX OTIOKEeHHH. OCOOCHHOCTH IIOYBBI KaK
obbekTa okpykaromeit cpenkl. IIpo6oordop. XumudecKuil aHaIm3
nmouB. Onpenenenne OOOOIEHHBIX — IIOKAa3areNeil:  eMKOCTH
KaTHOHHOTO obMeHa, KHCIIOTHOCTH,
OKHCIIHTETHLHO-BOCCTAHOBHTEIPHOTO  [IOTEHIHANA, CONepIKaH s
JIerKOPacTBOPHMBIX  coleif, ~ OHMONOrMYecKkod  aKTUBHOCTH.
Onpe/eneHue HEOPraHHYECKHX M OPTaHMYeCKHX KOMIIOHCHTOB.
Meronpl M3BIeYEHWs ¥ KOHIIEHTPHPOBAHHS  3arpA3HSIOLINX
OpraHNYecKHX BEIECTB.

Ananuz Bosgyxa. OCHOBHBIE IPOOIEMBL aHAIM3a TOPOJICKOIo
BO3/lyXa, Bo3lyxa pabOodyedl  30HBI, TPOMBIIUIEHHBIX M
TpaHCHOPTHBIX BbIOpocoB. OTOOp mMpob Bo3myXa. XHUMHYECKHH
cocTap Bo3myxa. OnpesieieHre OPraHUYECKUX H HEOPraHHYECKHX
KOMITOHEHTOB. ABTOMaTH3aIHs aHAJIN3a BO3/yXa.

P4

CoBpeMeHH
ble METOJBI
TIpH
aAHAJIHN3€E
KOHKPETHBI
X 00OBEKTOB

0030p COBPEMEHHBIX (PH3UKO-XHMHUECKHX METOJIOB aHAIU3a,
NpUMEHseMBIX TpH aHanu3e 00beKToB. IlpuMeHeHHEe Tra3oBOH
xpoMarorpaduH, XpoMaTo-Macc-CIEKTPOMETPUH, KHAKOCTHOH
xpomarorpabpuu TpH aHaim3e oObexkToB. Mcmonbsopanme
CTIEKTPOCKONIMM B aHaMH3e OOBEKTOB. ATOMHO-DMHCCHOHHAS,
aToMHO-abcopOIHOHHAas u aToMHO-(IIyopecIeHTHas
CIIEKTPOCKONHsL. PeHTreHOBcKas M IEKTPOHHAs CIIEKTPOCKOIIHSA.
AbcopOruoHHas MOJIEKYJISIpHAs CITEKTPOCKOTIHS.
JTroMuHeCTIeHTHBIH aHanmu3. MHppakpacHas creKTpooTOMETPHSL.
KP- u nazepHass CHEKTPOCKOMHSA. METOIBI Macc-CIeKTPaIbHOro
ananu3a. CoBpeMeHHBIE BHABI BOJIBTAMIIEPOMETPHH, HOHOMETPHS
H KyJIOHOMETpHs B aHaJIH3e 00BEKTOB.

4.3. JlabopamopHulii npaKmuKkym

[Ludp
P Hanmenosanne pasjiena, Temsl Tpyate
reMbI bR HanmeHoBaHue U coiepykaHue 1abopaTopHblX paGoT | MKOCT,
TMCLHITJIMH Jacbl
b1
P1 Awnanus nponykroB | Omnpenenenue OCHOBHBIX KOMIIOHEHTOB | 8
MeTaypruu CTajIel U CIIJIaBOB
P2 | AHaiu3  reoJOrMYecKux | AHAIHM3 CHIMKATOB U KapOOHATHBIX ITOPO], 8
00BEKTOB
PK1 Py6exxHbIii KOHTpOIH 1 4
P3 | Ananmus 00BEKTOB | AHAIH3 BO3AyXa 8
OKpY’Karolei cpebl AHanu3 NPUPOJHBIX BOX 10
AHanu3 mo4yB 10




P4 CoBpeMeHHbIE MeToxpI | Y4eOHO-HCCIeI0BareIbeKas pabota (Ha | 12

IpU aHAIM3€ KOHKPETHBIX BBIOOD): y .
1. CpaBHUTENBHBIN XHMHYECKHH aHaiu3

00BEKTOB . . 2 5
pedHoit, POTHUKOBOH, apTE3HAHCKOM K CTOYHOM
BOJIBI TI0O OCHOBHBIM ITOKa3aTeLsM.
2. CpaBHUTEIBHEI  KaueCTBEHHBIA W
KONMYECTBEHHEI  aHaiM3  IHTLEBOH M
JIOIEBOI (TaNoi) BOAKL.
3. MuxkpoaieMeHTEl B . OIPUPOIHBIX
obwpekrax 3aypanss (Fe, Mn, Cu, Co, Ni, Pb,
Cd, Zn, Cr).
4. Wcnone3oBanne  (BH3UKO-XUMHYECKHX
METO/IOB B aHAJIM3€ MOJIOUHBIX IIPOYKTOB.
3. [TorenumomeTpus B aHaiu3e
HPHPOIHBIX 00BEKTOB (110 BEIOOPY).
6. @oroMerpust TpPH  AHATUTHYECKOM
KOHTpoOJIe Pa3MHYHBIX IIPOU3BOJICTB
(MpOU3BOACTRO 110 BEIOOPY).
7. BosmoxknoCTH HHBEPCHOHHOA
BOJIETAMIIEPOMETPHHE IIPY aHaTH3€e 00BEKTOB.
8. AHaJH3 aHHOHHOTO COCTaBa CTOYHBIX
BOI (TIPOH3BOACTEO IO BEIOOPY).
9. OmnpeneneHde CBHHIIA H MeIH B
pa3nUYHBIX 00BEKTaxX.
10.  AmamuTHyecKH#f KOHTpPOIb KayecTBa
CBIPBs (TTPOU3BOACTBO IO BEIOOPY).

PK2 PyGexHbIH KOHTPOJIB 2 4

5. Meroau4eckine yKa3aHHs A1 00yIAIOIHXCS 110 0CBOCHHIO JHCIHIIHHbI

JlucruIuinHa «AHATH3 peanbHBIX 00BEKTOBY MPENoJaeTCsl B TEUEHUE OHOIO
cemecTpa, B BHIE JIEKIMH M 1abopaTopHEIX paboT, ABIAETCA 3aBEPHIAIONIHM H
0000ImaoIKUM KypcoM 0 aHAIMTHYeCKOH XUMHH. CTyAeHTBI JOKHBI HAayYHThCS
[POBOJUTE AHAIH3 pealbHbIX OOBEKTOB - ECTECTBEHHBIX M HMCKYCCTBEHHBIX,
3aKpeNnuTh HAaBBIKH paboThl Ha COBPEMEHHOM AaHAJMTHYECKOM O0OpPYIOBaHHH,
HAy4YHTLCSl OMPENEIATh METO M METONMKY JUIS aHalH3a PeallbHOro oObeKTa, yMETh
caenars 0TOOp MPoOBl M HMOATOTOBHTH ee K aHanmu3y. COBEpIIeHCTBYIOTCS HABBIKH
paboTel ¢ HayuyHOH JMTepaTypoif, B TOM 4YHCI€ Ha AaHIIMHCKOM M Jpyrux
HHOCTPAHHBIX S3BIKAaX, pabOTBl B pPAa3NMYHBIX CHCTEMAax IO IOHCKY Hay4HOH
JIUTEPATyPhL.

B umpemomaBaHmH  Kypca  “AHamM3  pealbHBIX  00BEKTOBY
npuMeHsoTcs  o0pa3oBaTeNbHbIE TEXHONOTHU: MpobieMHas IEKIHS;
9KCKYpPCUH,  pElleHHe  NpoONeMHOH  CHTyalMH C  IIEPEBENEHHEM
nabopaTopHOH paboOTHI B pa3psj HCCIEJOBATENbCKOH; nabopaTopHasn paboTa
- TBOPYECKHH OTUET; TEXHOJOIHA KOJUIEKTHBHOIO B3aHMOJEHCTBHA.

B mnpomecce uTeHHMs JIEKIMM IIPENOAABATENIEM  CTYAEHT  IOJIyYaeT
HH(GOpPMAI[HIO 110 COBPEMEHHBIM IOAXOAaM K aHanu3y oObekToB. Jlexmus
KOHCIIEKTHPYETCSl KPAaTKO, C BBIIEICHHEM OCHOBHBIX MBICJIEH. 3amHChIBAETCSL TeMa
JIEKLIMH, IIJIaH, OCHOBHBIE BOIIPOCHI, OIPEIENICHHs, BEIBOABL. 3alHCh JEKLUHUH Jrydmie

8




BeCTH COGCTBEHHBIMH (DOpMyTHpoBKamu. PaGoTas HaJ KOHCIEKTOM JIEKIHil
HeoOXOMUMO HCIONIB30BaTh Y4eOHMK M PEKOMEH/IOBAHHYIO —IIperojiaBaTesieM
JIUTEPATYpYy.

JlaGopatopHbie paGoTH - BaXKHEHINAas COCTABIMIOMAs yIeGHOTo Iporecca IpHa
[pOBeIeHIH Kypea “AHanu3 peanbHbIX 00beKToB”. CTYAeHTE! Ha IPAKTHKE H3Y4aroT
BCEe ATATbI MOIFOTOBKH M IIPOBEIEHHs aHAIH3a PEalbHBIX 00BEKTOB, 0TpadaThBaIOT
KOHKPETHBIE METOIMKH, paboTaloT Ha CIOKHOM O00OPYIOBAHHH, HCIOJIB3YIOT
cospemennbie TipuGopsl. Odopmienne naboparopHoit pabots: “Tema”, “Ilens”,
“TlpuGopsl u Marepuanbl”. CTyJEHT NODKeH IOATOTOBHTBCS K JaGopaTopHOi
paGoTe, U3yunTh Matepuai 1 oopmuth ee. [IpormymenHyio 1abopaTopHyko paboty
CTYJIGHT 0TpabaThiBaeT HHAMBHIYalbHO. B Havane mapbl IpernojaBareNs —3HAKOMUT
CTYJIEHTOB C mpejcTosiieil paGoTOH, H3MEPHTENBHON alIaparypoH, TEXHUKON
Ge30macHOCTH M NPaBIWIAMH IIOBEAEHHS CTYyHeHToB B Jaboparopuu. MeToxuuku
BLIIAIOTCS, KAK IIPABHJIO, Ha INIEPBOM 3aHATHH ¥ HAa Bech cemectp,. Coriacuo
MeTouuKaM oopMIIeTCs OT4eT Mo paboTe.

ITpenosaBaTeieM 3allIaHHPOBAHO NPHMEHCHHE Ha JAOOPATOPHBIX 3aAHATHAX
HHTEPAKTHBHBIX METOOB - pelIeHHe MPoOIEeMHON CUTYaluH C MepeBeICHHEM
naGopaTopHOi paGOTHl B pa3psAz HCCIEN0BATENBCKON; naboparopHas pabora
- TBOpUecKkHil OTYET; TEXHOJOrHA KOJUIEKTHBHOIO B3aHMOJEHCTBHUS.
TlonpasyMeBaeTcst 1 IPYIIOBON METO BBIIOJIHEHHs 1a0opaTopHEIX paboT, 3alluThl
OTYETOB, 4@ TaK)Ke B3aHMHOe OOCYXXIE€HHE H B3aHMOOLICHKA BBIIOJIHEHHS
nabopatopHelx  paboT caMHMH  cTyleHTamM. Ilpy  00paOoTKe —pesyibraroB
naBopatopHbIX paboT PeKOMEHIYETCA HCIOIB30BaTh TAKUE IIPOrPaMMHEBIE IIPOJYKTEL,
kak Pascal u Microsoft Office Excel, BaKHO NMOBTOPHTH HABBIKH HCIIOIB30BAHHAL
porpamMM.

Jlns  TekyImero KOHTPOJS YCIEBaeMOCTH IO o4HOH (opMe oOyueHHS
IpernoaBarTesieM HCHOIb3yeTcs OaJuIbHO-PEHTHHIOBAasA CHCTEMA KOHTPOJSA M OLECHKH
aKaJieMUYecKol AKTHBHOCTH. sl 3aKpemyieHHs M YCBOGHHS Marepuajia IOJIEe3HO
aKTHBHOE yuacTHe BO Beex (opmax oOCyXIeHHUs H B3auMOAeHCTBHS, KaK Ha JIEKIHIX,
TaK U Ha 1abOPaTOPHBIX 3aHATHAX.

CamocrosTensHas paboTa BKIIOYAeT M3y4YEHHE OTAENBHBIX pas/ielloB
JWACLMIUINHEI, Ha HAX CJIefyeT 00paTHTh BHUMAHUE H, IPH HEOOXOAUMOCTH, 0OCY/IUTH
¢ mnpenonasareneM. CamocrosrtenbHas paboTa TakKe BKIIIOYAaeT ITOATOTOBKY K
nabopaTopHepIM  paboTam, K pyOeXKHBIM KOHTpOIAM, IIOATOTOBKY K 3ayerTy.
CamocrosTenpHas paboTa CTy[eHTa BBINONHSAETCS KaK IO ydeOHHKaM M ydeOHBIM
ocoOUsIM, OPUTHHANBLHOW COBpEMEHHOH nuTepartype 1o HpopHI0, Tak H C
HCIONL30BaHNEM VIHTEpHET-pECYPCOB.

PexoMeHayeMass TPYIOeMKOCTb CaMOCTOSITENBHON paboTEI HpeicTaBleHa B
TadmnuIe:

PexoMeHIyeMblii pe:KHM CAMOCTOSITEIbHOI padoThI

HaumenoBanue s
BH/IA CAMOCTOSITEILHOI padoThI TRTIOLEOGThs
aKaj. gac.
Pa3paboTka  CaMOCTOATENIBHOTO  IIPOEKTA  aHAIM3a  PEANBHOTO
obwexra :Osepa Kyprancko#t 067acTH, HpPOXYKITHsI IPOMBIILIEHHBIX i




[POCKTOB

oxroroska K naboparopubiM padoram(1,5 yaca Ha oy paboty) 12

TMoaroroeka K pybexHsM KoHTporsM (1 daca Ha Kbl pyGex) 2

[MoaroroBka K 3a4eTy 18
Bceero: 32

6. @oHO OUEHOHHBIX cpedcme ONA AMMECMAYIU No OUCHUNINHE

6.1. Ilepeuens oyeHOUHbIX CPEOCE

1. BannbHO-peHTHHIOBasE CHCTeMa KOHTPONA M OLEHKH aKAIEeMHYSCKOH aKTHBHOCTH
crynentoB B KI'V
2. OTYeTHl CTYAEHTOB M0 Tab0paTopHEIM paboTam

3. [piMepHEIi TlepeyeHs BOIPOCOB K pyOeskHbM KoHTpomsam Ne 1, Ne 2
4, IlepeueHpb BONIPOCOB K 3K3aMEHY

6.2. Cucmema OaITbHO-PEUMUNZO60I OUEHKU pabombl

cmyoenmog  no

oucuunUHe
Ne | HaumeHOBaHU ConepxaHue
e
l Pacnpenenenn Pacnipenenexne 6amioB 3a 9 ceMecTp
e OamnoB 3a
SEMECTPEL (MO e Peurenne PyGe | Py6e
BEfaM - et | Rmiag BrinonHenue | MpoGieMHON | KHBI | JKHBI
yueGHo Bua | oo | vemye | YUEOHO-HCCTE | cHTYUuH Mo i B | gaer
paBoTsl, cpOKH | yp. avabora | JIB | AOBATeNBCKOH 3a/IaHUIO KOHT | KOHT
craln P K paGoTEI npenonasaren | poib | poib
y4e6HoI Ha = Nel No2
paboThl
(noBoasites 10
cBejleHH s Banbn
CTYACHTOB Ha as 1 3 12 12 12 13 30
nepEoM OLIEHKA:
yuedHOM Tipuie 1*6 3%5 Ha Ha
3AHSITHH) Bcero 12 12 3-i 8-
yaHusi: | Bcero 6 15 1B 5
2 | Kpurepuii MEPECUeT | 0 o oo GAMIOB — H 1
Eonnan - 1 €y/I0BIIeTBOPUTEIIBHO (HE3a4TeHO);
61...73 — yIOBIETBOPHUTENLHO;
TpaAMIHMOHHYIO OLEHKY 74 90 — XopoLuo;
no wuroram paboTel B 2
91...100 — oTim4HO
cemeCTpe H 3a4eT
3 | Kpurepun nomycka K Jlist moIrycka K IIPOMEXYTOYHOM aTTeCTalMH (3a4€Ty) CTYACHT
MNPOMEIKYTOHHOH
eI Jo/bKeH Habparh MO HTOraM TEeKYINEero M pyOesKHOro KOHTPOJS He
BOSMORHOCTI MeHee 50 6aJIIOB M JODKEH BEINIOJTHHUTE BCE JIaOOpaTOpHEIE.
oty eHus Jis momydyeHusl 3K3aMEHAIllHOHHOW OLIEHKH «aBTOMATHYECKH»
aBT
- OMaT"L'e;';OC‘;;’H gi:;? CTYNeHTYy HeOOXOmMMO HabpaTh CHeAyIollee MHHHMATBHOE
St > | KonHuecTBO GasIIOB:
nojy4eHnss  GOHYCHBIX - 61 U1 NOJIYYeHHS «aBTOMAaTHYSCKH» OLIEHKH «3a4TeHO».
Ganos [lo coracoBaHHIO C MperojaBaTeNieM CTYIeHTY MOTYT OBITh

Jo6aBieHsl OTONMHATENbHEIE (GOHYCHBIE) GAIITEl 32 aKTHBHOCTH HA
KOHCY/IBTAIlUAX, AKTHBHOE YYacTHE B HAayYHOH H METOIHYECKOH
paboTe, OPHTHHAIBHOCTh IPHHATHIX PEIIEHHH B XOJ€ BHIIOTHEHHS
1ab0paTopHEIX paboT, 3a yJYacTHe B 3HAYUMBIX Y4eOHBIX H
BHeyJeOHbIX MepOIPHATHAX Kadeaps! 1
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DopMbl M BU/IbI Y4eOHOM

paboThI st
HeyCIeBaloLHX
(BOCCTAHOBHMBILMXCSL Ha
Kypce 00y4eHHs)
o0yuatoruxes st
0y YeHns

HeJoCTAOINX 0allyIoB B
KOHILE ceMecTpa

B cny4ae, ecnmu x mpoMexyTouHOH artectamuy (3auéry) HaOpaHa
cymma menee 50 OamnoB, obyuaromemycst HeoOXomumo Habparh
HEJOCTAIONIEE  KOIHYECTBO OalmoB 3a  CUeT  BBHIIOJIHEHHA
JOTIOHATENBHBIX 3aJaHUH, 10 KOHIIA TOCTeHeN (3aueTHOH) Helemu
ceMecTpa.

DopMEI IOMOTHATENBHBIX 3aJaHH (HA3HAYAIOTCS TIPETIOaBaTeseM):
- BBIIOJIHEHHE M 3alllTa IIPOMYIIEHHBIX Ta00paTopHBIX pabot (pu
HEBO3MOXKHOCTH  JIOTIOJIHHTENIBHOTO IIPOBEICHUS  J1abopaTopHoit
paboTHl MpenojaBaTeb yCTaHABIMBAECT (JOPMY JONONHUTEILHOTO
3aJaHUsT TIO TEMaTHKe MpPOIYLIEHHOH 1aboparopHoit paboTsl
CaMOCTOATENHHO) 4-8 GaIoB 3a 1aboparopHyIo padoTy.

- IPOXOXIEHHE PyOEkKHOTO KOHTPOIISI (0 8 Gaios).

JlukBumanus aKaaeMHYECKHX 3aJ[0JDKEHHOCTEH, BOSHHKIIMX H3-3a
Pa3HOCTH B y4eOHBIX IIAHAX HPH IEPEeBOJIE UM BOCCTAHORBJIEHHH,
TPOBOAKUTCS ITyTEM BBIIOTHEHHS JONONHHUTENBHBIX 3afanuil, popma
¥ 00BEM KOTOPEIX ONpe/elseTcs penoiaBaTeeM.

6.3. Ilpouedypa onenusanua pe3yromamos 0c60en s OUCHURTUHbI

PyGextble KOHTpOIU IPOBOAATCA B (hOPME YCTHOTO OIpOCa, 3aueTa B JopMe YCTHOTO
onpoca (IepeyeHb BOIIPOCOB K 3a4eTy).

[Tepen mpoBeneHHeM Kax0ro pyOexKHOro KOHTPOIs [IPETIONABATeNb IPopabarThBacT
CO CTYNEHTAMH OCHOBHOW MaTepHas COOTBETCTBYIOIMX PA3NENOB JHCIHILUIAHLL B
(opme KpaTKOH TeKIHU-TUCKYCCHH.

[Ipumepuetit Tiepeuens BompocoB K pyOexnoMmy KoHTpomo Nel m Ne2 colepKar
nopsaka 20 BOMPOCOB, CTYAEHT MOJKEH OTBETHTh Ha 2 BONpPOCA IO BEIOOpY
IIperojiaBareis.
Ha nojrotoBry npu pyGesKHOM KOHTPOJIE CTYIEHTY oTBomuTCs 20 MHHYT.
Ilpenionagarens onenupaer B Galllax pesylBTAaThl OTBETOB Ha BOIIPOCHI  KaXIOTO
CTYACHTA TI0 KOJMYECTBY NPABHIIBHBIX OTBETOB (MaKCHMAIBHO 5 GaJIOB 3a OIUH
BOTIPOC) U 3aHOCHT B BEAOMOCTb y4eTa TeKyIeit YCIIeBAEMOCTH.

[lepeuens BompocoB Kk 3auery BKirodaer 20 BompocoB. CTyneHTy npemnaraercs
OTBETHTh Ha 2 M3 HUX. Bpems, oTBomEMOE CTYNEHTY IUIS IOIrOTOBKH K 3a4eTy,
CocTaBlisieT 1 acCTpOHOMUYECKHIT yac.

Pesynbrarhr TekyInero KOHTpOJIS yCeBaeMOCTH | 3a4€Ta 3aHOCATCS IIPENOaBATENIEM B
9K3aMEHALMOHHYIO BEIOMOCTB,
MHCTHTYTA B ICHE 334€Ta, a TAK)KE BBICTABISIOTCS B 3a9ETHYIO KHUXKKY CTYICHTA.

KOTOpast CHacTCsl B OpPraHM3alHOHHBIA OT/EN

6.4. Ipumepst ouenounvix cpedcme ONA pyoelcHsix Konmponeu u Ik3ameHna

Hpumepnsiii nepeuensy eonpocos x 3auemy

1. Ananu3s 9yryna u cranu. OnpesenseMbple KOMIOHEHTEI
2. AHanus MeznpcoiepyKaIKX CIIAaBoB (OPOH3 H JIaTyHEH)
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3. AHaiH3 CIUIABOB I[BETHEIX METAIIIIOB
4. OcoBeHHOCTH aHaIN3a JKapOoIPOYHEIX CIIIIAaBOB
5. ITonmumeraudeckre pynsl. CXeMBl aHAlH3a TNPH  ONPENENCHHH OCHOBHBIX
KOMIIOHEHTOB H MHKPOIIPHMECEH.
6. AHaTH3 HEPYIHBIX MOJE3HBIX HCKONAEMBIX: CHITHKATHBIX H KAPOOHATHBIX MTOPOZL.
7. Bona: mpo6oothop U XpaHeHHe mpod.

8. Onpeznenenre OGOOMEHHBIX ~(HU3UYECKHX H XHMHYECKAX moKasareJeH,
OIIpeNEISIONINX Ka4eCTBO BOJIBI
9. Onpenenenne  WHAMBHAYAIbHBIX  HEOPraHMIECKMX  KOMIOHEHTOB  BOX.
OmnpeneneHne KeCTKOCTH BOJIBL
10. IIpupoaHble OpraHM9eCKHE BEMECTBA BOJ, HX ONpeJeeHHE.
11. ITousa: oT6OP ¥ MOATOTOBKA NMPOG K aHAIU3Y
12. Onpepenerre 0000MEHHBIX TOKa3aTe/ei MOYBBI: €MKOCTH KAaTHOHHOTO obmeHa,
KHCJIOTHOCTH, OKHCIHTEIbHO-BOCCTAHOBHTEIBHOIO — IIOTEHIHMANa,  CONEPXKAHHA
JIETKOPACTBOPUMBIX CONEH, OHOIOrHYeCKOH aKTHBHOCTH.
13. Ompefie/ieHre HEOPraHUYECKHX ¥ OPraHAIECKIHX KOMIIOHEHTOB IIOYBBI.
14. OrGop mpo6 Bo3myxa. XuMHUeCKH#i cocraB Bosmyxa. Ompexenenue
OpraHMYECKUX ¥ HEOPraHHIECKHX KOMIIOHEHTOB. ABTOMATH3aLHs aHAIIH3a BO3IyXa.
15. O630p COBPEMEHHBIX (HH3HKO-XHMHYECKHX METOJIOB aHAN3a, IPHMEHACMBIX IIPH
aHaJu3e 00BEKTOB.
16. [lpumenenre  rasoBoif  xpoMarorpadui,  XpOMarO-Macc-CIEKTPOMETPHH,
JKHMIKOCTHOM Xpomarorpaduy IpH aHaIH3e OOBEKTOB.
17. Mcnionb30BaHHEe CIIEKTPOCKOIHH B aHaIH3e OOBEKTOB. ATOMHO-3MHCCHOHHAS,
aroMHO-abcopOLHOHHast ¥ aTOMHO-(IIyOpECIICHTHAsA CIICKTPOCKOIIHA.
18. ABcopBiroHHAas MONIEKYJISIPHAS CTIEKTPOCKOIHS TIPH aHAIH3e 00BEKTOB
19. JIroMHHECIEHTHEIH aHATH3 IIPH aHAIH3e 00BEKTOB.
20. CoBpeMeHHbIE BHIBI BOJETAMIIEPOMETPHH, HOHOMETPHS H KyJIOHOMETPHS B
ananmse 06BEKTOB.
IIpumepHnbiii nepeuersb 60nPocos:
K Pyb6esicnomy konmposnio 1:
1. Kak oTnemnsioT OCHOBY MPH aHAJNN3€ YyTyHA U cTamu?
2. Kak ompenemsioT raszoobpazylomue BeIecTBA - YIVIEPOA, CEpY, BOIOPOL,
KHCJIOPOJ, a30T - 4 4yTyHe H CTaan?
3. Kax ompeaensior nerupyiomue J06aBKH B YEPHBIX METAIIaX H CIUIaBaX jKeJe3a:
XpOM, MapraHell, HUKelb, Bolbdpam 1 Momubaen?
ABTOMAaTH3HPOBaHHBIN KOHTPOJb B YEPHOM M IIBETHOH METAJLTy PrUH.
AHau3 aTIOMHHHEBEIX CIUIaBOB.
AHaNu3 HUKEIEBHIX CILIABOB.
KakoBbl 0cO6EHHOCTH aHAIH3a KapOIPOYHBIX CILIaBOB?
. Cmocobsl pasnoKeHHS PYAHBIX IIONE3HBIX HCKONAEMEIX B 3aBHCHMOCTH OT
COACpIKaHus XKele3a U KpEMHHUS
9. Omnpenenenre XapakTepa NOPOIbI K OCHOBHBIX KOMIOHEHTOB: Si02, Al203, Fe203,
FeO, MgO, CaO, NaxO, K20, P20s, MnO, pasnugsex (opM BOIbl B HEPYHTHBIX
MTOJIE3HBIX HCKOIIaEMBIX

® N oL oe
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10. Tlo KaKMM OCHOBHEIM XapaKTEPUCTMKAM ONpPEAE/SIOT KadecTBO BOBI?
I[Tepe4rciiiTe METONE! HX OIpPEICTICHHS.

11. Uro Taxoe XTIK u BITK? s 4ero onpejesioT 3T/ TOKa3aTeu B BO#e?

12. Vkaxure Haubonee PpAMOHAIbHBIE METOABl (IO  YYBCIBHTEILHOCTH,
CENeKTHBHOCTH, NPABHIBHOCTH W OKCIPECCHOCTH) ONpEJCICHHs HEOPraHHIECKHX
BEIIECTB B BO3MYXE.

13. Vkaxure Hambonee palMOHAIBHBIE MeTOAbl (IO 9YBCTBHTENBHOCTH,
CENIeKTUBHOCTH, TPABMIBLHOCTH M OKCIPECCHOCTH) ONpEJIeNeHHs HEeOpraHMYeCKHX
BEIECTB B BOZE.

14. Ykaxure Hambonee palMOHANbHBIE METONBl (O YyBCTBUTENBHOCTH,
CEJIeKTHBHOCTH, NMPABHILHOCTH M 9KCIIPECCHOCTH) ONpeNeNeHUs] HEOPraHMIeCKUX
BEIECTB B MOYBE.

15. TlepedHcIHTe OCHOBHBIE METO/IBI ONPE/ICICHHS a30Ta i (pocopa B MOTBAX.

16. Kak onpesienuth KUCIOTHOCTB IIOYBBI?

17. Kak OpoBOIST aHaIH3 JOHHBIX OTIOKEHHH?

18. B cTouHBIX BOoZax KomMOuHara CTHPAIbHBIX M MOIONIMX CPEACTB IIPOBOAAT
Pery/IApHBIH CAHHTAPHO-TOKCHKONOrMYECK I KOHTPOJb Conepkanus Gopa (0T MK oo
40mr/n), xamus | Harpus. Kakupe METONEI HACHTH(HKALKMH, KOHIEHTPHPOBAHUS H
OIIpe/ieNieHHs HCTIONB3YIOT?

19. Ilpu ompeeNeHHN CONEPKaHHs HOHOB TsDKenbIX Meramios (Pb, Cd, Cu, Zn) B
CTOYHBIX BOJAX KaKHe METOMb HACHTH(DUKALME H ONPEACIICHHS HCIONB3YIOT?

20. ITpu mpou3BoacTBe OyMard B CTOYHBIE BOJBI IIONAIAET 3HATHTEIEHOE KOTUYECTBO
denonos. Hazosure: a) cioco6bl OYHCTKH CTOKOB; 6) MeTOME! onpe/enenus GeHomoB
Ha pasHBIX STamnax HPOXOXKACHUS CTOKOB 9710 OYHCTKH, IIOCIE OYHCTKH, B CTOYHOH
BOJAE).

K pyb6excromy konmponio2:

1. Kak BBIGpaTh CXeMy B METOJ aHaTH3a?

2. KauecTBeHHSbIH (a30BbIil aHATIHS.

3. ATOMHO-3MHCCHOHHBIH METOJ IIPH aHaJIM3€ CTaJIEH H CIITIaBOB.

4. Hcnapenue, cyOmumarus W yOpaBiuseMmas KpUCTaJUIM3alMs, Kak METOABI
KOHIIEHTPHPOBAHKS MUKpOIpUMeEcei IPH aHaIM3e METAJUIOB U CILIaBOB.

5. Oxcrpaknus. Copbuus U cooCaxKICHUE [IPH aHAIH3€ MEKPOIIPUMECEH U METaJLIax
H CIl1aBax.

6. IlpuBemuTe MpUMephl METOIMK aHAM3a METAJLIOB U CIIJIABOB C IIPE/IBAPUTEIBHEIM
KOHIIEHTPHPOBAHHEM

7. KoHTpomp  cocTaBa  KOMIIO3HIMOHHEIX ~ MaTepHaloOB  C  IOMOMIIBIO
PEHTTEHOCIEKTPAILHOIO MEKPOaHAITH3a.

8. PanmoakTUBAIlMOHHBIA aHAJIN3 YHCTHIX M CBEPXYHCTHIX BEIIECTB.

9. Metoasl aroMHOH CIHEKTPOCKOIMHM [JIA OMNPEACICHHA INPHMECEH B YHCTHIX
BEIIECTBAX.

10. PeHTreHOCIEKTpaIbHBIHM aHAIH3 NIPH aHATH3E TE€OJIOTHIECKHX 0OBEKTOB.

11. HeliTpoHHO-aKTHBAllHOHHBIN aHAIIN3 UL ONpeNeNeH s TaHTaa, JKene3a, Lie3Hs B
aHanu3e MHHEPATHLHOTO CHIPBSL.

12. AproMarH4YecKHe ra3oaHajI3aTopsl Ul KOHTPOJIS COCTaBa BO3AyXa.
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13. PenrrenoduiyopecienTHasA CIIEKTPOCKOIHS IIPH aHaJIM3e BO3AyXa.

14. OnpeleneHue XIOPUAOB, HATPATOB M CyIb()aToB B BO3AYXE METOIOM HOHHOH
xpomarorpaduu

15. Xpomarorpacus, KaKk OJMH H3 OCHOBHEIX METOZOB aHAJIM3a BO3TyXa.

16. OmpeneneHne aHUOHOB B BOJE METOZAMH HOHOMETPHH W HOHHOH xpomarorpahuu
17. HeMTpOHHO-aKTHBALMOHHEINA aHAN3 TIPH OMPEIETIEHHH COEJUHEHNUH PTYTH B BOTIE
18. Ompenenenne OpraHWYeCKHX BEIIECTB B CTOYHBIX BOIAX METOIOM ra30BOi

xpomatorpaduu B co4eTaHUH ¢ Macc-crekTpomeTpuei mimm MK-crekrpockonued.

19. MeTtone!l ONpeneNeHHs MOJEKYISAPHOrO M CTPYKTYPHO-TPYHIIOBOTO aHANM3a
OpraHU9ecKHX KOMIIOHEHTOB MOYB

20. Wcnons3oBaHHe (EPMEHTHBIX OIEKTPOAOB IIPH aHANTH3e OHMOIOrHYeCKAX
OOBEKTOB.

6.5. DoHO oUeHOUHBIX cpedCmE

TMonuelt GaHK 3afaHUH L1 TEKyIUero, pyOeXHBIX KOHTPOJEH M IPOMEXKYTOYHOH
aTTecTallid [0 JMCUMIUIAHE, TOKa3aTelH, KPHUTEPHH, IIKAIbl OICHHBAHHA
KOMITETEHIIHH, METOIUYEeCKHe MaTepHallbl, ONpPENEIAIOIIHE IPOLEAYPhl OLCHUBAHHUI
06pazoBaTeNbHBIX PE3YNBTATOB, NPHBEACHE B y4eOHO-METONMYECKOM KOMILIEKCE
JUACTIATLIIAHEL.

7. Ocrosnan u 00ONONHUMENLHAA YHEOHAA Tumepamypa

7.1. Ocnosnaa numepamypa

1. BacumbeB B.II.  TIpakTHKyM TIO aHATHTHYECKOH XUMHH : ydeOHOE Moco0He s
CTYJIEHTOB By30B, 06yJaroluxcs [0 HANpPaBlIeHUo U cuennansHocta "Xumus' / B. I1.
Bacuises, P. TI. Mopo3sosa, JI. A. Kouepruna ; mox obm. pen. B. II. Bacumsesa. -
Mocksa : Xumus, 2000. - 328 c.

2. OCHOBBI aHAJHTHYECKOM XUMHH: B 2 KH. : yueOHuK mmsa By3oB. Ku. 1. Obmme
Bompockl. Metons! pazmenenus / T. A. Bonsmiosa, I'. JI. Bprikuna, A. B. I'apmamr [1
nap.] ; mox pexa. KO. A. 3onotoBa. - 2-e u3a., nepepab. u gom. - Mocksa : Breicmast
mkona, 2002. - 352 ¢.

3. OcHOBBI aHAJIMTHYECKOH XHMMHH: B 2 KH.: yueOHHK Juis By3oB. Ku. 2. Meroxs!
xumuaeckoro anamasa / H. B. Anos, 1O. A. Bapbanar, A. B. 'apmamr [u 1p.] ; mox pex.
I0. A. 3onoroBa. - 2-¢ u3z., nepepab. u pom. - Mocksa : Bricnras mkona, 2002. - 494
c. (ects B DBC Znanium);

4. OcHOBBl aHAIUTHYECKOH XMMHHK: 3aadd W BOMPOCH: ydeOHOoe mnocobue s
CTYIEHTOB YHHBEPCHTETOB, XHUMHKO-TEXHOIOTHYECKHX, NeJarOrHYEeCKUX,
CEITbCKOXO3AHCTBEHHBIX, MEHIIMHCKHX M (hapManeBTHYeCKHX By30B / mox pen. 0. A,
3onoroBa. - Mockga : Beicmast mkona, 2002. - 412 c. (ects B 9BC Znanium);

5. OCHOBBI aHAJTATHYECKOM XUMHH : IIPAKTHYECKOE PYKOBOJACTRO : y4eOHOe nocobue
JUIl CTYNEHTOB YHHBEPCHTETOB, XHMHKO-TEXHOJIOTHYECKHX, CEIbCKOXO3AHCTBEHHBIX,
MEeIHIHHCKHX H (papMarieBTHYeckux By3oB / mox pex. FO. A. 3onorosa. - Mocksa :
Bricmas mxoga, 2001. - 464 c.

6. CucremarHueckye H CilydaliHBIe ITOTDEIIHOCTH XHMHYECKOrO aHalH3a: yIeOHHK
anst By30B: ydeGHOe mocobue s cTyneHToB, ofyd.mo cremuansHoctu 011000 -
Xumus/ M.C. Uepnosssui, M.H. Illep6akos, O.1. Ackanenosa, 11.B. Ernamenkoga;
pen. M.C. YeproBbsHi. - Mocksa : Axagemkrura, 2004. - 160 c. (ectb B OBC
Znanium);
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7. Mocranpiruna JL.B. Anamurudeckas Xumus: crnpaBoyHoe mocobue / JI. B.
Moctaneiruna, JI. B. Kopa6nesa ; Munucrepctso 00pazosanus U Hayku Poccuitckoii
Denepannu (1 gp.]. - Kypram : MsparemscrBo Kypramckoro rocymapcTBeHHOTO
yHuBepcuteTa, 2006. - 95c¢.

7.2. Jlononnumenvuaa numepamypa

1. lopoxopa E.H.  Amamuatnyeckas xumus. OU3HKO-XUMHUECKHE METOIB! AHATH3A:
y4eOHHMK [l CTYIEHTOB BY30B, OOYYalOM[MXCS IO CHELHAILHOCTH «ATPOXHMHS H
nousoseaenne» / E. H. lopoxosa, I. B. Ilpoxoposa. - Mocksa: Beiciuas mixona, 1991,
-256c¢.

2. Mocksun JL.H. MeTonp! pa3syienleHHss W KOHLEHTPUPOBAHMSA B AHATHTHYECKOI!
xumun: [yuebuux] / JI. H. Mocksun, O. B. PonuukoB. - 2-¢ u3z. - JloJironpyHsIi :
Wsnarennsckuit Jlom "Martennext", 2012. - 348 c. (ects 8 OBC Znanium);

3. lenrun 10.A. ®usuyeckne MeTOABI HCCICNOBAHHSA B XHMHM: Y4eOHUK Isi
CTYZIEHTOB By30B, oOOywarommuxcst 10 cremuansHoctd 011000 "Xwumus" wu
HarpasieHuio moAroroBku 510500 "Xumusa" / KO. A. Ilentun, JI. B. Bumxos. -
Mocksa: Mup; Mocksa: ACT, 2003. - 683 c.

4. OuspuecKne METOZbl HCCIENOBAHMA HEOPTAHHYECKHX BEIIECTB @ yuebHOe
nocobue IUIA CTYIEHTOB, ofywaiomuxcs 1o crneruansHocTH 020101 "Xwumums"
Hanpasjicaus moaroTosku 020100 "Xumus" / T. T Bamuuesa [u ap.] ; moxn pen. A. B.
Huxonscxoro. - Mocksa: Akamemus, 2006. - 443,

8. YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHOI
PABOTHBI OBYYAIOIIIUXCSI

l. Mocraneiruna JI.B. AHanms peambHEIX OOBEKTOB. MeToqMuecKue yKazaHus K

BBIIOJIHCHHIO J1a0OPaTOpHBIX paboT [0 JUCHUILIMHE CHeNHaIH3aluu  «AHaIH3

PeaIbHBIX 0OBEKTOBY JUISL CTYACHTOB crielHanbHocTH 04.05.01 — OyHxamenTatbHas

¥ IPHKIIaiHAs XUMus (Ha ipaBax pykonuc). Kyprawu, 2016. -14c.

9. ”HOOPMALIMOHHBIE TEXHOJIOI'HAH,
IMPOTPAMMHOE OBECIIEYEHUE
N HTH®OPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

9BC «Jlaub»

9bC «Koncymsranr crynenTay

OBC «Znanium.com»

«["apanTy - crpaBOYHO-TIpaBOBas cucTeMa

F b T

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCITUIIIAHBI
Marepuanbho- Texuuueckoe obecredeHue MO peann3aliy AUCIHIUTHHEL
OCYWIECTBIISICTCA B COOTBETCTBHH ¢ Tpebopanusmu OI'OC BO mo pammoii
00pasoBaTenbHON TporpamMme.
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12. AJIS1 CTYAEHTOB, OBYYAIONIUXCA
C UCIIOJIb30BAHHUEM JUCTAHIIMOHHBIX
OBPA30BATEJBHBIX TEXHOJIOT Ui

Ilpu  HCHONB30BAaHUM  JNMEKTPOHHOTO  OOyuYeHHA M JUCTAHIMOHHBIX
obpazosarenbHEIX TexHomoruit (nanee 30 u JIOT) 3aHATHS MOJHOCTBIO MJTH JACTHYHO
MPOBOJITCS B pexkume oHnaiiH. OOBEM THCHUIIIMHEL H paclpeie/IeHHe Harpy3Ku 110
BHaM paboT cooTBeTCTBYET II. 4.1. Pacnpenienenue 6annos cootseTcTBYeT 11.6.2. TGO
MOKeT ObITh H3MEHEHO B COOTBETCTBUH C PellleHHEeM Ka(ephl, B ClIydae Iepexo/ia Ha
90 u JIOT B npotiecce o6yueHus. Pemmenue kadeaps! 00 HCIONB3yEMBIX TEXHOJIOIHAX
U CHCTEME OLCHMBAHUS JOCTHKCHHH 00ydaromuxcs IPHHAMAETCS C YIETOM MHEHHS
BE/IyLIEro MPEoJaBarelisi X JOBOJHUTCS [0 CBEACHHUS 00y JarOIuXCs.
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Annoranus K pabodel mporpaMme JUCLHITTHHEL
“AHajin3 peajbHbIX 00HeKTOB”

O6pa3oBaTeT-HON IIPOrpaMMEI BEICIIEr0 06pa3oBaHus
[pOrpaMMEI CHEIHATHTETA
04.05.01 - “@ynaamenTaabHasi A IPHKIATHAA XUMHAS”
HAIPABIEHHOCT “AHAJHTHYECKAS XHMHH”

Tpynoemkocts aucuummasn: 3 3E (108 akanemudecknx 4acoB)
Cemectp: 9 (ounas popma obydeHHs)
dopma mpoMexKyTOIHOH aTTecTauuu: 3ader

Conep)kaHue AVCIATIIMHEL

O160p B moAroToBKa 06pasIioB K aHANHU3Y. AHAIM3 MPOXYKTOB METAJLIYPrHH.
AHanH3 TeONOTHYecKHX OO0BEKTOB. AHamu3 O0OBEKTOB OKpYXKAIOmEHd CpebL
CoBpeMeHHEIE METO/E! IIPU aHAIN3¢ KOHKPETHBIX 00HEKTOB.



