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PabGowas mporpamma cocTtaBieHa B COOTBETCTBUHM ¢ DenepaiabHbBIM ToCyIapCTBEHHBIM
oOpasoBarenbHbIM CTaHAapTOM 10 HampasieHuto 04.04.01 Xumus, nporpaMma «AHaTUTHYECKAS
XUMUS», yTBEPAKACHHBIM NpuKka3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®enepaunn
ot 13.07.2017 1. Ne 655, yuyeOHBIM IITAaHOM TOJATOTOBKHM Maructpa mo HampasieHuio 04.04.01
XuMus, nmporpamMmma «AHaJIUTHYECKas XUMHS», YTBEpPKIEHHBIM ydeHbIM coBetoM PI'BOY BO
«COTI'Y» (mpotokois Ne 9 ot 27.04.2023 1.).

CocraButenb: K.X.H., nouieHT O.B. Heé€nosa

Pabouas npoecpamma Oucyuniunvl npuHama 6 cocmage OCHOBHOU NPOheccUoOHaANbHOU
00paz08amenvbHol NPOSPAMMbL peuleHuem yueHo2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykrypa u 0011251 TPYA0EMKOCTb U CHUIITTHHBI
OO6mas TpyA0EMKOCTh JUCHUIUIMHBI «AHAIN3 HMPUPOIHBIX U MPOMBIIUIEHHBIX O00BEKTOB
cocTaBsieT 6 3a4eTHBIX eIuHUI] — 216 U.

Ounas gopma oOyueHust 3aounas gopma oOyueHHs
Kypc 1 -
CemecTtp 1 -
Jlexuuu 38 -
[TpakTudeckue (CeMUHAPCKUE) 3aHITHS 38 -
JlabopatopHble 3aHATHUS 72 -
Koncynpranumu - -
HToro ayIMTOPHBIX 3aHATHH 148 -
CaMocTosiTeNbHas padoTa 32 -
KypcoBas pabora - -
dopMa KOHTPOJIS
OKx3amMeH 36 -
3auer - -
O011ee KOJMIECTBO YaCOB 216 -

2. llestn ocBOEHHS TUCIUILTHHBI

B cootBerctBUN ¢ PenepanbHbIM rOCYyAapCTBEHHBIM 00Pa30BaTENbHBIM CTAaHIAAPTOM IIO
HanpasyieHuto noaroroBku 04.04.01 Xumus, nporpamMma «AHaTUTHYECKass XUMHUS», U YPOBHIO
BbICLIET0 00pa30BaHUsl MarucTpaTypa, yTBep)KIEHHOMY MpHKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®eneparuu ot 13.07.2017 1. No 655, 11e1p10 OCBOCHUS AUCUUTUIMHBI «AHAINA3
HOPUPOHBIX U MPOMBILIUIEHHBIX OOBEKTOBY SIBIII€TCS YIITyOJI€HNEe 3HaHUM CTYI€HTOB 10 U3YUYEHUIO
crnenupuKy aHalu3a pealbHbIX MPUPOAHBIX U MPOMBIIIEHHBIX OOBEKTOB, TEOPUU M IMPAKTUKU
XMMHUYECKOTO M (PU3MKO-XMMHYECKOTO aHalM3a BELIECTB B 3aBUCUMOCTH OT HX arperatHoro
COCTOSIHUS M TPEOYEMBIX METPOJIOTHYECKUX XapPAKTEPUCTHK.

W3ydyenne JaHHOM JMUCHMIUIMHBI  CIYXHUT TOATOTOBKOW CTyJeHTa K Oyayei
pohecCHOHANBHOM JESATENIbHOCTH B 00JACTSIX — Hay4YHO-HCCIIEI0BAaTENbCKOW U TeIaroru4eckon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1.  40.010. Ipodeccnonanbubiii cTtanaapT «CrnenuanaucT M0 TeXHHYECKOMY KOHTPOJIIO
Ka4yecTBa NPOAYKIMH» YTBEPXKIEH IpHKa3oM MuHHCTEpCTBAa TpyAa M COLUAIBHON
sammthl  Poccuiickoit  ®enepanmu ot 04.03.2014 Ne 123u.  (3apeructpupoBaH
MunuctepctBoM toctuiu Poccuiickoit @eneparuu 22 anpenst 2014 r. Ne 32067). Bun
po(hecCHOHATBHOM NeATeNbHOCTH — « TeXHUUECKUH KOHTPOJIb KauecTBa MPOAYKIIUN.

2. 40.011. ITpodeccnoHaIbHBINH cTaHAAPT «CHENMAINCT M0 HAYYHO-UCCIeJ0BATE]IbCKHM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTkamM» YTBEp)KJEH IpuKa3oM MHHHCTEpPCTBA
TpyZa U couuanbHo 3ammthl Poccuiickoil ®denepanun ot 4 mapra 2014 r. Ne 121n
(3apeructpupoBan MunuctepcTBoM roctuimu Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructparoHHbiii Ne 31692). Bua npodeccronansHoi AestenbHocTH — «OcyIiecTBIeHne
HAy4YHO-HCCJIEIOBATEIbCKOW  JESTEIbHOCTH MO  peUleHHI0  (yHJIaMEHTAJIbHBIX U
IIPUKIIAIHBIX 337ja4 XMMHUYECKOM HAIIPaBIEHHOCTH B COCTABE HAYYHOI'O KOJJIEKTUBAY.

3. 01.004. ITpodeccuonanbusplii cranaapt «llemaror mnpodeccnoHaibLHOro 00y4eHus,
npo¢ecCHOHAIBHOTO  00pa3oBaHMs M JIONOJHHUTEJIBHOI0 MNPO(PecCHOHAIBHOIO
o0pa3oBaHUM» YTBEPXKICH NpUKa3oM MUHHCTEpCTBA TpyJa M COUHAIBHOM 3alluThl
Poccuiickoit ®enepaumn ot 08.09.2015 Ne 608H (3apeructpupoBaH MHUHHUCTEPCTBOM
roctuinn  Poccuiickoit  denepanmun ot 24 centsiops 2015 1. Ne 38998). Bun
npopeCCUOHATBHON  JIeSITeIbHOCTH —  «lleparornueckas  A€SATENBHOCTH B



npoeCCHOHATBHOM ~ 00y4YeHUH, NpodhecCHOHATLHOM O00pa30BaHUU, JOMOJHUTEIHHOM

npodecCHOHATELHOM 00pa30BaHUN.

W3ydenue NUCHUIUIMHBI «AHAINA3 TPUPOIHBIX M MPOMBIIUICHHBIX O0OBEKTOBY» IMPHUBEICT K
(GhOPMUPOBAHUIO TBOPYECKH PaOOTAIOMIMX CHEIHAIUCTOB C PAa3BUTHIM HAYYHBIM MBIIUICHUEM,
o0aaromnXx HEOOXOIUMBIM 3allacoM 3HAaHMW B 00JACTH aHAIMTHYECKOW XHMHUHU pPeabHbBIX
00BEKTOB, CIIOCOOHBIX HCIIONH30BATh TCOPCTUUECKUE 3HAHUS MPU PEIICHUU MPAKTHYCCKHUX 3aJad,
TPOSIBJISISL [TPH TOM CaMOCTOSITEIIbHOCTh, HHUITMATUBY, a TAK)KE B HEOOXOIUMBIX CIy4asX — YMCHHE
Y4aCTBOBATh B MPUHATHU KOJIJICKTUBHBIX peHleHHfI, BBIGI/IpaH HaH6onee OIITUMAJIbHBIC U3 HUX.

33)13'1]/] AUCHUITIIMHBI

33,[[8‘{3 AUCHUIINIMHBI COCTOUT B TOM, YTO HAa OCHOBAHHWH IIOJTYYCHHBIX TCOPCTHUCCKHX
3HAHUI U MMPAKTUYCCKOT'0 OBJIAACHWA MCTOAAaMU aHAJIN3a IMMPUPOAHBIX U IIPOMBIIIJIICHHBIX O6’beKTOB,
B TOM 4HCIE OOBEKTOB OKPY)KaIOH_Ieﬁ Cp€apl, a TakKXXE€ MCETOoAdaMHM pacdy€ra peE3yabTaTOB
9KCIICPUMCHTA, CTYACHTBI MOIJIA IIPaBUJILHO BBI6I/IpaTB MCTOABI HCCIICAOBAHUA 00OBEKTOB B
COOTBETCTBUM C IIOCTaBIICHHOM nepea HHMH np06neM0171, pa3pa60TaTL CXCMYy aHajllu3a,
IMPAKTUYCCKU ITPOBECTU €I0 U UHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI.

B pesynbTare u3ydeHus AUCIMIUTHHBI O0YYAIOIIUACS JODKEH:
® UMETH IPEACTaBICHHE 00 OCOOCHHOCTSX aHaIM3a MPUPOIHBIX M IPOMBIILICHHBIX
00BEKTOB;
e BJaJCTh METOJOJIOTHEH BRIOOpA METOIOB aHAIN3a, HMETh HABBIKU MX IPUMCHEHUS;
e BJaJCTh METPOJOTHYECKMMHU OCHOBAMH aHAJIN3a;
e BJAJCTh MPHEMaMH MPOOOOTOOpa M IPOOOIOArOTOBKY IPUPOIHBIX U
HpOMBIHIJICHHBIX O6T)CKTOB.

3. Mecto mucuuniunbl B cTpykrype OIIOII marucrpaTypsl
Bb1.B.03. Yacte, popmupyemas ydacTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH, biioka 1.

JlucuumninuHa OTHOCHTCA K 4acTH, (OpMHpyeMOll Yy4YacTHMKaMH 0O0pa3oBaTeIbHBIX
oraomennid, biioka 1 OITOIT B1.B.03 wanpasienust noaroroBku 04.04.01 «Xumusy», mporpaMma
«AHanmuTHYeCKasi XUMUS, KBaIU(UKaIus (CTENEHb) — MarucTp.

K ncxomabM TpeOOBaHHUAM, HEOOXOIUMBIM ISl U3YYEHUS TUCIUILTNHBI, OTHOCSATCS 3HAHHMS,
YMEHHS W HaBbIKH, CQOPMHUpPOBAHHBIE B pe3ylbTaTe W3Y4YCHHs AWCLHMILINH HalpaBICHUS
noaroroBkn 04.03.01 Xwumwms, OakamaBpuaTta: «AHATUTHYECKas XuMmus», «Heopranwmdeckas
xumus»,  «Opranudeckas — xumus»y, — «Dumsuka», «Martematukay,  «IIpob6ootbop u
IPOOOTIOTOTOBKAY, « XUMUYECKast IKOJIOTH, « XHUMHUECKAsT TEXHOIOTHS.

TpeGoBaHMs K «BXOAHBIM» 3HAHHUAM, YMEHHUSIM U TOTOBHOCTSAM OOYYaroIIerocsi COriacHo
npenBapuTelbHbIM KommeTeHmusiM 1o @I'OC 3+ 03.04.01 Xwumwust, HeOOXOAMMBIE MPU OCBOCHUU
TUCITUTIINHBI « AHAJIA3 IPUPOAHBIX U TPOMBIIIJICHHBIX 00bEKTOBY!

e CcrocOOHOCTh UCIOJIB30BATh MOTYUYCHHbIE 3HAHUS TEOPETUUECKUX OCHOB (DyHIaMEHTAIbHBIX
pa3lesioB XMMUH IpH peleHnn npodeccnonanbubix 3aaad (OITK-1);

e BJaJeHNEC  HaBBIKAMH  MPOBEACHUS  XUMHUYECKOTO  OKCIEPUMEHTa,  OCHOBHBIMH
CUHTETHUYECKUMHU U aHATUTUYECKUMHU METOJIaMU TONyUYEHHUS U UCCIECTOBAHUS XUMHUUYECKUX
BerecTB U peaknuit (OITK-2);

® CrocoOHOCTh HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHCIWIUIMH B
npodeccuonanbHou nestenpHocTH (OITK-3);

e CrocoOHOCTh pemaTh CTaHAapTHbIE 3a7ayd  NMpPO(EeCCHOHANBHOM JEATENbHOCTH C
UCTIOJIF30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA C
YYETOM OCHOBHBIX TpeOoBaHH HH(opManmoHHo# 6e3onacnoct (OITK-4);



e CrocoOHOCTP K TOMCKY W TEpPBHYHOW OO0paboTKe HAyYyHOW W HayYHO-TEXHHYECKOH

undpopmanuu (OITK-5);

e 3HaHWE HOPM TEXHUKU OE30MaCHOCTH W yMEHHEM pealu30BaTh WX B JAOOPAaTOPHBIX U

texHnomoruueckux ycuopusx (OITK-6);

e  CrOCOOHOCTH BBIMTOJIHATH CTAHIAPTHBIE OMEPAIIUH I10 mpeaaaracMbiM Metoaukam (ITK-1);
e BRBjajJcHUME O0a30BBIMHM HaBBIKAMHU HCIIOJB30BAaHMS COBPEMEHHOW ammapatrypsl TMpH

NpoBe/ICHUH HayuHbIX uccienoBanuii (IK-2);

e BjaJicHHE CUCTeMOM (hyHIaMeHTaIbHbIX XUMU4eckux moustuii (ITK-3);
® CHOCOOHOCTh MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHbI U 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMHUYECKOW HAYKH ITPU aHAIN3E MOJTy4eHHBIX pe3ynbratoB ([1K-4);

e CIIOCOOHOCTH [IOJIy4aTb U O6pa6aTI>IBaTI> PE3YIIBTATEI HAYYHBIX 3KCIICPUMCHTOB C IIOMOIIIBIO

COBPEMEHHBIX KOMITbIOTEPHBIX TexHojoruii (ITK-5);

® BJIAJICHUC HAaBbIKaMHU IMPEACTABIICHUS IMOJTYYCHHBIX PE3YJIbTATOB B BUJAC KPATKHUX OTYCTOB U

npesenTanuii (I1K-6);

® BJIaJCHHUC MCTOJaMU 0e30I1acHOro 06pameHI/m C XUMHWYCCKMMU MaTCpruajlaMu C yUYCTOM HUX

busnueckux u xumuaeckux cBoiicts (ITK-7);

e CIOCOOHOCTH HCIHOJIB30BAaTh OCHOBHEBIE 3daKOHOMCPHOCTH XAMHYECKON HAayKu H

byHIaMEHTAIbHBIC XUMHUYECKHE TOHSTHS MPU PEIICHUH KOHKPETHBIX MPOM3BOICTBEHHBIX
3amau (I1K-8).

HJ’IH OCBOCHMS JTAHHOM y‘le6H0ﬁ JUCHUITIIMHBI H606XOI[I/IMBI 3HAaHUWA, YMCHHA U HAaBbIKH,

(bopMupyeMble MPEAIIECTBYIOIUMU JUCHUIITUHAMU. CTYIEHT J10JIKEH:

3HaTh:

1. OcHoBHbIE MOHATUS U METO/Ibl XUMUYECKUX TUCLUIUIMH.

2. CBs3b CBOWCTB COCAMHEHHH C TMOJ0XEHHUEM COCTaBJISIOIINX WX AJIeMEHTOB B lleproamueckoii
cucreMe XuMu4eckux 3neMeHToB [[.1. Menaeneesa.

3. CTpoeHHE M XMMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX M OPTaHMYECKHX
COCIMHEHU.

4. OCHOBHBIE TEOPETUYECKUE IIOJIOKEHHUS, JIeKAIUE B OCHOBE XHUMHUYECKUX U (PHU3UKO-
XUMHUYECKHX METO/I0B UJICHTU(DUKALIMU U OTIPE/IeICHNUs BEILIECTB.

5. Ilpupony u CyIIHOCTH SIBIEHHMH U IPOLECCOB, JIEKAIIUX B OCHOBE XMMHUYECKHUX U (PU3HKO-
XUMHYECKHX METOJOB aHAIN3A.

6. Cnenn(pUYHOCTh AHATUTHYECKOTO CHTHAJA W OCOOCHHOCTH €r0 H3MEPEHHUs B Pa3IMYHBIX
METOJIaX aHaAJIN3a.

7. OCHOBBI XMMMUYECKHUX METOJIOB KAYECTBEHHOT'O ¥ KOJIMUECTBEHHOTO aHaIN3a — CHelU(pUIEeCKHe
peakuuu,  JCHCTBHME  TPYNIOBBIX  pPEareHTOB,  OCHOBBI  I'PaBUMETPHUYECKOIO U
TUTPUMETPUUECKOT0 aHAJIN3A.

8. OCHOBBI (PU3UKO-XMMHYECKMX METOJIOB aHAJIM3a: ONTHYECKUX, OHIIEKTPOXUMUYECKUX U
XpomaTorpaduyecKux.

9. Meroasl u cnocoObl BBINOJIHEHUS KAayeCTBEHHOIO aHaiu3a, METOJbl OOHapyX eHHUs
HEOPraHMYECKUX KaTHOHOB M aHHOHOB.

10. Merobl, mpUEMBI U CIIOCOOBI BHITOJHEHUS XUMUYECKOTO M (PU3UKO-XMMUYECKOTO aHaIu3a JUIs
YCTaHOBJICHHS] KAUECTBEHHOT'O COCTaBa M KOJMYECTBEHHBIX ONpeesICHUH.

11. Meronsl pa3zeneHus BEIECTB (XMMUYECKHe, XpoMaTorpaduuecKue, SKCTPAKIIMOHHBIE).

12. OcHOBHBIE TOJIOKEHHSI TEOPUU ydeTa TOTPENIHOCTEH aHalM3a U CTAaTHCTUYECKOH 00paboTKH
pe3yJIbTaTOB aHAIN3A.

13. TlpaBuia TeXHUKH OE30MACHOCTH M pabOTHI B XUMHUYECKOH JTAOOPaTOPUH M C aHATNTHYECKOU
anmapaTrypou.

14. OcHoBHBIE 3aKOHBI PU3UKHU, HUZNYECKUE SBICHUS U 3aKOHOMEPHOCTH.

15. OcHOBBI TEOpUH BEPOSTHOCTH U MATEMATHUECKOW CTATUCTHKH.



Ymern:

1. Tlonp30BaThCs COBPEMEHHOW HAy4dyHOH, Y4EeOHOW M CIPABOYHOW JHMTEPATypod MO XUMHUH W
XUMHUYECKON TEXHOJIOTMU U MH()OPMAITHOHHBIMU TEXHOJIOTUSMHU.

2. IlpaBUJIbHO HCTIONB30BATh HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COCAMHEHU.

3. TIporHo3upoBaTh PEaKIUOHHYI0 CHOCOOHOCTh XHUMHUYECKHMX COCJUHEHHH U (usnueckue

CBOMCTBA B 3aBUCHMOCTH OT MOJIOKEHHS B IEPUOJUUYECKON CUCTEME.

ITonb30BaTbCs OCHOBHBIMHU PEAKTUBAMHU, PACTBOPUTEIIAMU, XUMHUYECKOU ITOCYI0H.

I'oToBUTH pacTBOPHI C 33JaHHON KOHUEHTpAMEl paCTBOPEHHBIX BEILIECTB.

[TpoBoauTH J1a0OpAaTOPHBIE OMBITHI, OOBSACHATH CYIIHOCTh KOHKPETHBIX pEaKIuid U uX

aHaauTH4YeCKue (O PEKTHI.

OdopMIATh pe3ysIbTaThl IKCIIEPUMEHTAILHONW pabOTHI B BUIE OTYETA.

8. T'oToBUTHh UCTHHHBIE, OydepHble U KOJUIOUJTHBIE PACTBOPBI; U3MEPATH (U3UKO-XUMHUYECKHE
napaMeTpsl paCTBOPOB.
9. Cobupath npocTeiilue yCTaHOBKH JJIsl IPOBEACHUS Ta00OPATOPHBIX UCCIIETOBAHUIM.

10. IIpoBoauTh pa3/ieieHrE BEMECTB XUMUYECKIMH U XPOMATOrpahUIeCKUMHU METOJAMH.

11. [poBoauTh nabOpPATOPHBIE OMNBITHI, OOBACHATH CYTh KOHKPETHBIX pEaKIuil U uXx
aHamuTHyeckue 3(QeKTs, opOpMIATE OTUETHYIO IOKYMEHTAIMIO IO SKCIEPUMEHTAIbHBIM
JTAHHBIM.

12. TIpoBOAWTH BIIEMEHTAPHYIO CTATUCTUYECKYIO OOpabOTKY SKCHEPUMEHTAIbHBIX JaHHBIX B
XUMHUYECKHUX IKCIIEPUMEHTAX.

o oA

~

Baagern:

1. HaBbikamu camMoOCTOSTEIBbHON PAOOTHI ¢ y4eOHOM, HAy4YHOW W CHPABOYHOM JIHUTEPATYypPOU;
BECTH MOUCK U JIeJaTh 0000IIa0I1e BEIBOBI.

2. Haswikamu Oe3omacHOW pabOThI B XMMHUYECKOW JIaOOpaTOpHM M YMEHHUs OOpamarbes ¢
XMMHUYECKON TOCYJI0M, peakTUBaMH, paboTaTh C ra3oBBIMH TOpPEIKAMU U 3JIEKTPUUYECKHUMHU
npudopamu.

3. OCHOBHBIMM IIPUEMaMH U TEXHHUKON BBIIOJHEHHUS SKCIIEPUMEHTOB, UMETh HABBIKM PaOOTHI C
($U3UKO-XMMHUYECKUMHU IPUOOpaMu M YCTaHOBKaMH.

4. HaBbIkaMH IPOBEAEHUS aHaNM3a (PU3NYECKUX U XMMHUYECKHX CBOMCTB BEIIECTB pa3IMYHOMN
HPUPOJIBIL.

5. ba3oBbIMM TEXHOJOTHSIMH IpeoOpa3oBaHUs HH(POPMALUHU, TEKCTOBHIMM U TaOIMYHBIMU
peaakTopamu, TEXHUKOU paboThl B ceTh MIHTepHET [1sl MpoecCHOHANbHOMN 1EATEIbHOCTH.

6. HaBbikamu 00paOOTKH pe3ysbTaTOB SKCHEpUMEHTAa U (OPMYIMPOBAHUS HPAKTUYECKUX
BBIBOJIOB.

7. HaBbplkamMu MaTeMaTH4eCKOH 00pabOTKH TEKCTOBOM M rpaduueckoil nHpopMaluu.

JucuunnuHa «AHaTU3 MPUPOIHBIX M MPOMBIIUICHHBIX OOBEKTOB» HMMEET JIOTHYECKYI0 W
COJIEPKATEITHHO-METOANYECKYI0 B3aUMOCBSI3h C TOCIEAYIONIUMHU AUCIUIUIMHAMU U TPAKTUKAMH
yueOHOro TuiaHa, a uMeHHO: «CoBpeMeHHBbIE DIEKTPOXUMHYECKHE METOAbl aHaIn3ay,
«CoBpeMeHHbIE XpomaTorpaduueckue MeTObl aHalInu3a», «AKTyalbHbIE 3aJaud COBPEMEHHOMU
xuMun», «COBpEeMEHHbIE CHEKTPOCKOMMWYECKHE METOJbl aHauu3a», «DKCIPECC-METOAbl B
XUMHUYECKOM aHAIHN3e», «XMMHUYECKH aHaln3 BOJ», «METoIbl KOHTPOJSI KadecTBa MPOIYKTOB
nuTaHusy, «HaydHo-uccnenoBarenbpckas padoray, «[IpenauniomHas mpakTukay.

[Ipu ocBOCHHMYU TaHHOM JUCIUITTHHBI O0YYAIONIMNCI CMOXKET MPOJAEMOHCTPHPOBATH (YACTHYHO)
cienyromue 0000menHbie TpyaoBbie pyHkuun (OT®) u tpypossie pynkuuu (TD):



Kox m HauMeHOBaHHe
npodgeccHOHAIBLHOTO

CTaHJAapTa

Oo6o00mennas Tpynosas pynknus (OTD)

Tpynosas ¢pynkuus (TD)

01 O6pa3zoBanue u Hayka (B chepe TOMKOIBHOT0, HAYaJILHOTO 00IIEr0, OCHOBHOTO OOIIEr0, CPETHETO OOIIEro
o0Opa3oBanus, TPOPECCHOHAEHOTO 00y4YeHHs, TIPOPECCHOHATFHOTO 00pa30BaHUS, JOMOITHUTEIHFHOTO

00pazoBaHus)

01.004 Ilenaror
TPOQECCHOHATBHOTO
o0ydeHus,
npodeccroHaTBEHOTO
00pa3oBaHus U
JIOTIOJTHATEITFHOTO
npodeccroHaTBEHOTO
o0pazoBaHus,
YTBEPKICH
MIPUKA30M
MunucrtepcTBa
TpyJa U COLlMaIbHOMN
3amuThl Poccuiickoit
denepauuu OT
08.09.2015 Ne 608u
(3aperucTpupoBan
MuHucTepcTBOM
IOCTULIAN
Poccuiickoit
®epnepaunu ot 24
ceHTs10psa 2015 . Ne
38998).

Kon

Haumenosanue OTD

YpoBeHb
KBaJTUPUK
anuu

HaunmenoBanue TO

Kon

IIpenonaBanue mo nporpaMmmam

cpeaHero npoheccuoHaIbHOTO
obpazoBanms (CIIO) n
JOTIOJTHUTENbHBIM
poecCuoHaTbHBIM
nporpammam (JI1IT),
OpPHECHTHPOBAHHBIM Ha
COOTBETCTBYIOIIUN YPOBEHb
KBaJM(PHUKALUH

npodeccroHabHOTO 00y4eHHS,

6

Opraam3arus
y4eOHOi
JeSITeTbHOCTH
o0ydaronmxcs mo
OCBOCHUIO YYEOHBIX
MIPEeIMETOB, KypCOB,
JMCIHTUINH
(Moymeit)
nporpaMm
po(heCCUOHATBHOTO
obyuenus, CI1O
(mnm) AITIT.

A/01.6

Ilegarornueckuii
KOHTPOJIb U OILIEHKa
OCBOEHUS
o0Opa3oBaTeIbHOMN
MIPOrPaMMBbI
poheccnoHaIbHOTO
o0yuenus, CI1O u
(mnm) A1 B
rporecce
MIPOMEXYTOYHOU U
WUTOTOBOU
aTTecTaluu.

A/02.6

PazpaboTka
IPOrpaMMHO-
METOANYECKOTO
obecrnieueHus
yUeOHBIX MPEIMETOBR,
KYPCOB, JIUCITUILINH
(Moyneit)
porpamMm
po(heCCUOHAIBHOTO
o0yuenusi, CI1O u
(mmm) JAITILL

A/03.6

40 CkBo3HbIe BHIBI TPO(ecCHOHATBHOMN NeSTEIbHOCTH B IPOMBIIIJIEHHOCTH (B cpepe HaydHO-
TEXHUYECKUX, ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK U BHEAPEHUS XUMUIECKOHN MPOIYKIIMH PA3THIHOTO
Ha3zHaueHMs, B chepe METPOJIOTHH, CepTUPHUKALNN M TEXHHYECKOI0 KOHTPOJISl KauecTBa NPOAYKIINH)

40.010 Cnenuamuct
0 TEXHUIECKOMY
KOHTPOJTIO KauecTBa
IPOIYKIIHH,
YTBEPKJIEH
MIPUKa30M
MunucrepcTBa
TpyJa U COLIMAIbHON
3amuTel Poccuiickon
®denepaunu OT

Kog Haumenosanne OT® Yposens | HanmenoBanue TO Kog
KBaJTM(UK
aryu
A | KoHTponb kauecTBa NpoOIyKINH 5 AHanu3 KauecTBa A/01.5

Ha BCEX CTaJUsIX CBIPBSI U

MPOM3BOJICTBEHHOTO Tpoliecca MaTepualoB,
noJry pabpuKaToB 1
KOMIUIEKTYIOIIHX
H3JIEIAN
NHcneKnoHHbIN A/02.5




04.03.2014 Ne 1231 KOHTpOJIb
(3apeructpupoBaH MIPOM3BOCTBA
MuHucTepcTBOM BreapeHre HOBBIX A/03.5
FOCTUITUN METOJIOB H
Poccuiickoi CpeICTB
®denepariyu 22 TEXHHYECKOTO
ampens 2014 r. Ne KOHTPOJIA
32067) [MpoBenenue A/04.5
HUCTIBITAHUI HOBBIX
u
MOJICPHU3UPOBAHH
BIX 00pa3IoB
PO TYKITHH
40.011 Cuenmanuct Kon Haumenosanue OTD VYposens | HaumenoBanue TO Kon
110 Hay4YHO- KBanU(HK
HCCIIE0BATEIBCKUM aluu
1 OIIBITHO- C [IpoBenenwe HaygHO- 6 OcymecTBiieHne C/01.6
KOHCTPYKTOPCKHM UCCIIENOBATENLCKUX U OIBITHO- Hay4HOT'O
paspaboTkam, KOHCTPYKTOPCKHX paboT 1o PYKOBOJCTBA
YTBEPIKICH TEMaTUKE OpraHu3aLuu MIPOBEICHIEM
IIPUKA30M HCCIEN0BAaHUH 110
MunucrtepcTBa OTIEJIbHBIM
TpyZa U COLMATIBHON 3amayam
3amuThl Poccniickoit Yrpasnenue C/02.6
®epepaunu OT pe3yibTaTtamMmu
04.03.2014 Ne 1211 HAYYHO-
(3aperucTpHpoBaH HCCIIEeIOBATEILCKU
MuHucTEpCTBOM X M OIBITHO-
IOCTI/IHVI/IH . KOHCTPYKTOPCKHUX
Poccuiickoii pa6or
®Oenepanuu o1 21
Mmaprta 2014 r. Ne
31672)

4. TpeGoBaHMs K pe3yJbTaTaM OCBOCHHMS TUCHMILIMHBI (KOMIETEHIINU 00y4aloImerocs,
(¢opmupyembie B pe3yibTaTe 0CBOCHHMS JMCIUIIIUHDBI (MOAYJIAA)

I/I3y‘~IGHI/I€ JUCHUITIINHBI «Ananms MIPUPOAHBIX U MPOMBIIIJIICHHBIX 00BEKTOBY npeamnoJgaract
q)OpMI/IpOBaHI/IC Yy CTyACHTA CICAYIOIHNX KOMH@TCHHHI‘;I U UHAUKATOPOB UX ﬂOCTHX(CHHﬁ:

IIpodpeccnonanbubie komnerenuun (I1K):

3amaua Konm Koa n HamMeHOBaHUe HHAUKATOPA OcHoBanmne
Npo(eCcCHOHAILHOM HAaUMEHOBaHHe AOCTHKEeHUS! PodecCHOHATILHOM I10)
NeATeJIbHOCTH npogdeccHoHAIBLHOU KOMIIETEeHIMU
KOMIIeTeHIIUH
Hay4Ho-ucc/ie10BaTe/IbCKUM THIT 32124

OcymiecTBiieHUE IIK-2 MNK-2.1. Cocrasmger o0O0mmi IUIaH Anamms
HAY4YHO- Cooco0OeH UCCJIEIOBAHUSA W JIETAIbHBIE  IIJIAHBI OIIbITA,
HCCIIEIOBATEIBCKOM | INTAHUPOBATH OT/IETLHBIX CTAHH. 1c:
JEATENBHOCTH 110 | paboOTy M BBIOHPATE MK-2.2. Beibupaer sKcriepuMeHTaIbHbBIC 40.010
pereHnIo aJIeKBaTHBIE u pacquHo-TeopeTHtieCKMe METOAbBI 40011

peliCHUA TMOCTABJICHHOU 3aJdavdd HUCXOId
(GyHIaMEHTAIBHBIX | METOJBl  PELICHUS W3 MMCIONIXCH  MATEpHATBHBIX i




158 HpI/IKJIaI[HBIX
3a7a4 XUMHUYECKOU
HaHpaBJIeHHOCTI/I B

Hay4HO-
UCCIIEI0BATEIbCKUX
3a1a4 B BbIOpaHHOM

BPEMEHHBIX PECYPCOB.
IK-2.3. TIpoBOAMT UCTIBITAHHS
WHHOBAIIMOHHOM TIPOTYKIIHH.

BIIaJIETh TEOpUer u
HaBBIKAMU

COCTaB€ HAy4HOro | 00JacTu XUMUH,

KOJIJICKTHUBA XUMHYECKOM
TEeXHOJIOTUU 1500
CME)XXHBIX C XUMHUEH
HayKax
MK-3 MK-3.1. Mcnone3yeT pyHAaMeHTaIbHbIC Anamus
Crocoben 3aKOHBI XUMHYECKON HAYKH IS OITBITA,
HCITOJIB30BaTh pa3pabOTKH HOBBIX METOZOB H METOIHK IC:
(dyHIaMEHTaTbHBIC aHaJIM3a BEUICCTB U MaTCPUAIIOB, a TAKXKE 40.010
3aKOHBl ~XMMHHU W | JJIsl pEIICHUs HAyIHO- 40.011

HCCIIENOBATEILCKUX 3aad B 00IaCTH
AHAITUTUYECKON XUMHUU U CMEXKHBIX C

IPaKTUYECKON XUMUEHN HayKax.

pabotsr s pemrenus | IIK-3.2. YMeer HaxoauTs,

Hay4HO- (bopMynHpOBaTh U pelaTh CTaHJApTHEIC
UCCIIEZIOBATENIbCKUX | 331a4M B HAy4YHO-HCCIIEI0BATEIbCKOM
3ama4y C | meATenpbHOCTH B BEIOpAHHOM 00IacTH
UCTIOJIb30BaHUEM XUMHUU C UCTIOJIb30BaHUEM COBPEMEHHBIX
COBPEMEHHBIX NpruOOPOB M KOMITBIOTEPHBIX

prOOpoB U | TEXHOJIOTHA.

KOMITBIOTEPHBIX IIK-3.3. Brnageer teopueit © HaBBIKAMHU
TEXHOJIOTUH. MPaKTUYEeCKOW paboThl ISl  pelICHHS

(GyHIaMEHTAaNbHBIX W NPUKIAIHBIX
HAay4HO-UCCJIEI0BATENbCKUX 3a1a4.

B pe3ynbraTe OCBOCHHS TUCIUILUIUHBI « AHAIU3 MPUPOAHBIX U MPOMBIIUIEHHBIX 00BEKTOBY
00yJaronuics JOJKEH:

3HATh:
1. OcHoBHEBIE

IIOHATHUA

AHAJIIUTUYECKOUN

XUMHNHU u TCOPECTUUCCKUC

pacnpocTpaHeHHBIX aHATUTHYECKUX MeTo0B aHanu3a ([1K-2, TTK-3).
2. OcobOeHHOCTH MPUPOHBIX cpell Kak 00bekToB ananu3za (ITK-2, [TK-3).
3. OCOOCHHOCTH W BO3MOYKHOCTH TMPAKTHYECKOTO MPHUMECHCHUS AaHATMTHUYECKUX METOJIOB B
aHaJIM3€e peabHBIX 00BEKTOB, B TOM YHCIIE B 9KOJorHueckux uccnenoanusx (IIK-2, IIK-3).

YMeTh:

OCHOBBI

BCEX

1. CamocrosiTenbHO paboTath ¢ y4eOHOW, HayyHOW M CIPaBOYHON JMTEpaTypoi Mo
ananmutuaeckor xumuu (I1K-2, IK-3).

2. OueHuBaTh  BO3MOXHOCTH  TPUMEHEHHUS  Pa3JIMYHbIX  METOJOB  DJEMEHTHOIO H
BELIECTBEHHOI'O aHaliu3a Uil M3Y4YeHHMs] XMMHUYECKOTO cOocTaBa OOBEKTOB OKpY’KaroLIei
cpens! (ITK-2, TIK-3).

3. IlpuMeHsATh TMONydYeHHBbIE TEOPETUUYECKHE 3HAHUS W OIKCIEPUMEHTAJbHbIE HABBIKU JUIS
pelleHrs 3ajad, CBS3aHHBIX C peaJbHBIMH HKOJOTMYECKUMHU MpoOIeMaMH: OICHKOM
KayecTBa TMPUPOAHBIX, IMUTHEBBIX W CTOYHBIX BOJ, a TaKXXe CTENEHH 3arpsa3HeHus
MTOYBEHHOT'O, CHErOoBOTO IOKPOBa W PACTUTEIHHOCTH B 30HE JEHCTBUS HCTOYHUKOB
antpornorenHoro Bosaeictus (ITK-2, TTK-3).

4. [InaHupoBaTb W BBIIOJIHATh XUMHKO-AaHAJUTHUECKUE MCCIEA0BAaHUS C MPUPOIHBIMU
oobekramu (T1K-2, TTK-3).

5. IlpoBOANUTH METPOJOTHMYECKYI0 U CTATUCTHUYECKYI0 00pabOTKy pe3yibTaTOB XMMHYECKOTO
anamusa (I[1K-2, T1K-3).



6. IlpuMeHATh METOJBI OLICHKH JIOCTOBEPHOCTH PE3yJIbTaTOB aHAIN3a; CIOCOObI KOHTPOJIA,
ydeTa W YCTPaHCHHsS CHCTEMaTHYEeCKOW MOTPEIIHOCTH, OOYCIOBIECHHOW CIOKHBIM
XMMHUYECKMM COCTAaBOM M JIPYIHMMHU 0coOeHHOCTsIMH 00bekTa uccnenoBanus (ITK-2, TTK-3).

7. PaboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE TOJB30BATENSI W TMPUMEHSTh HABBIKU PabOTHI C
KOMIIbIOTEpaMH IIPH HamucaHuu pedepartoB u KypcoBsix padot (ITK-2, TTK-3).

Baanern:

1. HaBblkaMu TOJTOTOBKM MPUPOIAHBIX M TPOMBIIUICHHBIX OOpa3loB K aHaIW3y B
3aBHCUMOCTH OT MPUMEHSEMOr0 HHCTPYMEHTAIBHOTIO METO/Ia U 3a/1a4H UCCIIeI0BaHUS

2. Ilpuemamu mpo6ooTOOpa M MPOOONOATOTOBKA OOBEKTOB OKPYIKAIOWIEH CPeabl, MPUPOTHBIX
U MPOMBINUIEHHBIX 00pa3ioB MaTepuanos (ITK-2, TTK-3).

3. HaBblkamMu TpPaKTHUYECKOTO NPHUMEHEHHUS COBPEMEHHBIX WHCTPYMEHTAIBHBIX METO/IO0B

9JIEMEHTHOT'O M BEIIECTBEHHOIO aHaju3a B 9Kosorunueckux uccinenopanusax (IK-2, TIK-3).

Meronomnorueit BEIOOpa METOIOB aHalK3a, UMETh HaBbIKK UX npuMeHenus ([1K-2, [1K-3).

5. MeTtponorn4yeckuMu OCHOBaMHU aHalU3a MPUPOTHBIX U MPOMBIIUIEHHBIX 00bekToB (I1K-2,
[1K-3).

&

[Ipu npoBeneHnN y4eOHBIX 3aHATUH O00ECTIEYMBAETCS PA3BUTHE Yy OOYYAIOIIUXCS HABBIKOB
KOMaHJHOU paboThl, MEKIMYHOCTHON KOMMYHUKAIIUH, IPUHATHS PELICHUH, JUJIEPCKUX KauyecTB.

I/ICHOHLSYCTCH IMPOBCACHUEC NMHTCPAKTHBHBIX HCKHHﬁ, I'PYIIIOBBIX I[HCKyCCHﬁ, POJICBBIX HI'D,

MaTepHuayibl Ha OCHOBE Pe3yJIbTaTOB HAYYHBIX MCCIICIOBAHUM, B TOM YHCIIE C YUETOM PETHOHATIBHBIX
0COOCHHOCTEHN MpodecCHOHATBHON AEITETbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEH paboTonaTenen.
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5. Couepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa THCIHUIIJIMHBI

Tabauua 5.1
CamocrosTelbHas pa60Ta
Homep HanmenoBanune teM (Bommpocos), Py T—— CTVICHTOB Dopmbl
HeIeln M3yYaeMBbIX 110 JAHHOW JUCIIATUTNHE A KOHTPOJISI JIuteparypa
Jlex | Ipak. JIab. ConepxaHue Yacsl

1 BBeaenue. XUMHKO-aHAJIUTHYECKUI . KOHCHeIfT’
KOHTPOJIb PEalIbHBIX 0GBHEKTOB 1 €10 Pollb OcHOBHBIE 00OBEKTHI aHATN3a. AHATUTHYECKUI 2 3;2;(;’;‘7‘ [1]- [35]
B IPOMBIILIEHHOCTH, T€O0JIOTHH, CEHCKOM 2 2 4 [HKJI ¥ €10 OCHOBHBIC STAllbI. npoBepKa /3,
XO3SIHUCTBE, MECTUITHHE. JoKIaf,

2 IIpoGooTéop ¥  mpPoOONMOATOTOBKA. Hcnonp3oBaHue 115 pa3ioKeHUs] BBICOKO
IIpencraBurensbHass npoda, crocoObl ee arpecCUBHBIX PEareHTOB, MOBBIIIEHHBIX
nonyueHus. DakTOphI, ONpeAeNIIoIIne TEMITepaTyp U JaBIeHHS. ABTOKJIABEI,
pasmep npoOsl. OT60p NMpoOBI TBEPABIX, MIPENMYIIECTBA UX UCIOJIL30BaHMA. Y CKOPEHHOE
ra3zoo0pa3HbIX M JKUAKUX BEIIECTB. Ppa3JIoKeHUe O/ JEHCTBHEM YIbTPa3BYKOBOTO U
OcoOenHoctH otbopa npo6 MHKPOBOJIHOBOTO ToJieid. CriocoObl
CENIbCKOXO3SHCTBCHHBIX ~ MPOAYKTOB U WHTEHCUBHOTO PA3I0KEHHs OPTaHIMYECKAX
JIpyrux  OHOJOTMYECKHMX  MaTepHasoB. BeniecTB (Katanu3, GOToNN3, TUIa3MeHHasI Komcrexr,
TpaHcniopTHpOBKa W  XpaHeHHe mpoo, 2 2 4 JNECTPYKIHs). YHU(PUKALNS TOATOTOBKH IPOO YCTHBII
CIIOCOOBI MX KOHCEPBAIIHH. 00BEKTOB Pa3INYHON IPUPOJIBL. 2 ompoc, [1]- [35]
Pasnoxxenne mpo6. Bwibop crmocoba nposepKa /s,
paznoxenus.  "Cyxoe" wu  "mokpoe" Tecﬁ;;gzﬂa;{m
paznoxenue. CIUlaBleHWE ©  CIICKaHHE,
MOCIIeIyIoIlee PACTBOPEHUE Kak CII0co0
mepeBefieHuss TpoObl B PacTBOPHMOE
cocrosiHie. MHTEHCHUKAIWS TPOIECCOB
pasnoxeHus 00BEKTOB pa3u4HON
[TPUPOJIBI.

3 KoHuenTpupoBaHue u pasieiieHne Kak Pomp  xumuueckoro aHanuza B - pelICHUH Koncnexr,
craguu  npo6onoaroroBku. OCHOBHEBIE npobseM OKpPY KaroIIei CpEIbL. YCTHBIH [1]- [35]
METO/bl  KOHICHTPUPOBAHUS:  copOrms, | 2 2 4 AHnanmuTtndyeckoe  oOecrieueHHe  CHCTEMBI p 0(;2]22;’}1/3’
DKCTPAKIIHISA, KPHUOTCHHBIH CI10c00, AKOJIOTHIECKOTO MOHUTOPHHTA. 2 NOKIA,
(WIBTpallMOHHBIE u MeMOpaHHBIE TECTHPOBaHHE
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METOJIBI, CBEpXKpHUTHYECKAs (PIronmaHas
SKCTPAKIIHA, peaKkiuoHHas ra3onas
SKCTPAKIWS 1 Ap.

Cas13b 3TaI1a MPOOOTOTOTOBKH C [MpenenbHO  JOMYyCTHUMBIE — KOHIICHTpPAIIHH. Koncnexr,
TIOCIIETyIOIIHM METOI0M [IpriopuTeTHBIC — 3arpsA3HSIONIME  BEIIECTBA. YCTHBIH
orpoc,
onpezaenenus. OCHOBHbIC KPUTEPHH, CynepoKOTOKCHKAHT. npoBepKa /3, 3
OTIpeICIISIONINE BEIOOp METOIa JOKTaL, [1]- [35]
TECTUPOBAHUC
onpeenacHus (TOYHOCTD, P
9yBCTBUTEIBHOCTb, H30UPATEIILHOCTD U
Jp.).
Ananu3 Boa. Knaccudukanus Bo. IMokazarenu KkadecTBa BOJ: TPO3PAYHOCTb, Komucrnexr,
OCHOBHLIC aHaAJIUTUYECKUue MYTHOCTbD, IIBETHOCTOCTB, BOZ[OpOIlHLII\/'I };(;T;;’;H
npobiemMsl. [Ipo6ooTOOp U XpaHeHHe TIOKa3aTCIIb, 5 OKHCIIATEIEHO- npoBepKa 11/3, 1. 135
1po6. Orpezesierne 0606IICHHBIX BOCCTAHOBUTE/bHBIH MOTCHIMAT, MIENOYHOCTE, JOKTA, [1]- [35]
aCTBOPCHHBIN KHCII0PO, OKHCIISIEMOCTD TECTUPOBaHUE
(bU3HMUECKUX U XUMUYIECKIX P p PO, ’ P
B — XMUMHUYECKOe M OMOXMMHYECKOE MOTpeOIeHUe
» OTpent m kucnopona (XIIK u BIIK).
Ka4eCTBO BOJIBI.
Ornpenenenue HHIMBUTy AJTbHBIX buortectupoBanre  Kak ~ Croco0  OIEHKH
HEOPraHWYECKUX  KOMIIOHGHTOB  BOJI: Ka4yecTBa BOJI.
XJIOPU/IOB ¢dTopuaos HUTPUTOB Koncnexr,
puaoB, PUIOB, P 5 YCTHBIH
HUTpaToB, (ocharoB, cepocoaepKaIUuX ompoc,
QHMOHOB, HMOHOB aMMOHHS, IIEJIOYHBIX M nposepka /3, | [1]- [35]
IIEJIOYHO-3EMETTbHBIX METAJLIOB. oKL,
Omnpenenenre JKECTKOCTH BOJIBI. TecThpoBanme
Ornpeienienre CBOOOIHOTO XJIOpa.
q)OpMBI CyHI€CTBOBAaHUA TSIKCJIBIX O6111a;1 OILICHKA COACPKaHUA OPTraHNYCCKUX
METAUIOB W DPAIMOHYKIUIOB B BOJAX. BEILECTB: ONpPEIETIEHUE OPraHMYECKOTO Koncrexr,
YCTHBIN
OnpeneneHue TSOKEIbIX METANIOB U yriepoja, azora, (ocdopa. ompoc,
PaIHOHYKIUIOB. Croco0Ont mposepka /3, | [1]- [35]
KOHIIEHTPUPOBAHKS TSDKEJIBIX METAUIOB M MOKTa,
PIMOHYKIHIOB H3 BOA.  IIpuposHbie TECTHPOBAHHE

OpPraHn4cCKrC BCIICCTBA BOA.

OCHOBHBIC KJIACCBI 3arpA3HAOIINX

Hcrouynrku nonajgaHusi, yCTOWYMBOCTD B
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OpraHn4yeCKux BCHICCTB: IMOBCPXHOCTHO-

OKpYKaIOILeH cpejie, TOKCHYHOCTh, METO/IbI

Koncmexr,

AKTHBHBIC BeIIECTBA, beHobl, H3BJICYEHHS, KOHIIEHTPUPOBAHUS, pa3IeIeHus U YCTHBI
HEe(DTEMPOAYKTHI,  TOJIMAPOMATHYECCKHUEC OTpeIeTICHHS. Hpo(;giz’ﬂ/&
YTJIEBOIOPO/IBI, a3or-, cepo- u JOKITaL, [1]- [35]
(bOC(bOpCOL[ep}KaH_II/Ie NECTUIN I, TECTUPOBAHUE
XJIOPOpPTaHUIECKHEe COCTUHCHHS
(xsopconeprkarie TECTHITUTB,
MTOJTUXJIOPHUPOBAHHBIC OM(eHMITBI,
TIONIMXJIOPANOEH30( Y PaHHbI,
TIOJIMXJIOPANOEH30-TI-THOKCHHEI).

9 Anamu3 Bo3ayxa. OcHOBHbIE IPOOJIEMBI Xumudeckui coctaB Bo3ayxa. Omnpenaenenue
aHajM3a TOPOJCKOr0 BO3AyXa, BO3IyXa HEOPraHMYEeCKUX  KOMIIOHEHTOB  BO3/ayXa Koncmexr,
pabodeil 30HBI, TNPOMBIIUICHHBIX U MPUPOJHOTO U TEXHOTCHHOTO MPOMCXOXKICHHUS: };(;TH;’?
TPaHCIOPTHBIX BBIOpOCOB. CrocoObl U 030HA, OKCHJIOB YIJIEpoAa, a30Ta, Cephl, HPOBeEKa’H/37 [1]- [35]
METO/IBI orbopa npo0 BO3yXa. aMMHaKa, CepoBOJ0POIa. noknan,
ApTtedakTbl, BO3HHKAIOIIUE B TPOIECCE TECTHPOBAHHE
mpobooTOopa.

10 Omnpenenenne OpraHUYECKUX Asposzonu: oOpaszoBanue B atMocdepe, poiib B
COCIMHEHUN: anudaTHICCKUX u MEePEHOCE HENETYyUHX 3arps3HSIONINX BEIECTB, K
apOMAaTUYCCKUX YTJIEBOAOPOJIOB, 0COOCHHOCTH  TPoO0OTOOpa M aHajM3a. ;:TCHH;I;IT
KapOOHHWJIBHBIX W XJIOPOPTaHUYECKUX ABTOMarH3aiys aHaim3a Bosayxa. OCHOBHBIE ompoc,
COEIMHEHMI, (PEHOJIOB, CIUPTOB, S(PHPOB, TUTBl  Ta30aHAIM3aTOPOB.  JIMCTaHIIMOHHBIE nposepka /3, | [1]- [35]
METaJUIOOPTraHNIECKUX COCIUHCHMIA, METO/IbI aHaJIN3a. JoKan,
MEpKaINTaHOB, aTu()aTHUYSCKHUX aMHHOB. TCCTHPOBAHHC
Ananms ra3oBbIX BBIOPOCOB
aBTOTPAHCIIOPTA.

11 AHaJu3 NMOYB M JAOHHBIX OTJIO:KCHHIH. 3agauu AHAJTUTUYECKOTO KOHTPOJIA.
OCO0EHHOCTH TIOYBLI Kak o0O0BEKTa Ompenesnenne 00OONIEHHBIX —ITOKa3aTelei: KO”CHe'fT’
okpyxaromeir  cpensl.  [Ipo©ooTOop. €MKOCTH KaTHOHHOTO 0OMeHa, KHCIOTHOCTH, };CHT:;”
XumMHuyeckuii cocTaB MoOYB. [ ymycoBble OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHOTO HPOBepKa’ﬂ/3, [1]- [35]
BEILIECTBA: CTpPOEHHE, peaKOHHAs MOTEHIMANA, COJEPKAaHUS JIETKOPACTBOPHMBIX MoK,
CIOCOOHOCTh, (YHKIMH B OKpYXalOIIeH costeit, OMOJIOrMIEeCKON aKTHBHOCTH. TECTHPOBAHHE
cpere.

12 Omnpenenenue HEOPraHMYEeCKUX Onpenenenne OPraHMYEeCKUX KOMIIOHEHTOB.
KOMITOHEHTOB. DJIeMEeHTHBIH u DJIeMEHTHBIH aHaJn3: onpejieieHue Koncrek,
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MOJICKYJISIPHBIN aHAITH3. OpraHMYecKOro yrjiepojia M OpraHHYecKOro YCTHBIH [1]- [35]
[IpoGomonroToBka.  AHamu3  BOIHOM azora. OrmpeneneHue TOKCUYHBIX —BEIICCTB: O1Ipoc, y
MpoBepKa 1/3,
BBITSDKKM ~HA  COJCPXKAHHE  HHUTPATOB, MECTHIHIOB, He(TEPOIYKTOB, oRIAL,
HUTPHUTOB, XJIOPUJIOB, cynbGhatos, MOJIMAPOMATHUYECKUX YTJIEBOIOPOJIOB, TecTHpOBaHHE
IIETOYHBIX u IIEJIOYHO-3eMEITbHBIX XJIOPOPTaHUYECKUX  COCHMHCHWHA.  MeTobl
METAJIIOB. OrnpenerneHne TSDKEJTBIX U3BJICYCHHS u KOHIICHTPUPOBAHUSI
METAUIOB.  BAJIOBOTO  COJCP)KaHUS U 3arps3HSIOINX OPraHMYECKHUX BEIIECTB.
TTOJTBMKHBIX (POpM.
13 AHAJIH3 MNINEBLIX 1 Ornpenienenue KOMIIOHEHTOB,
CeJIbCKOXO0351iICTBEHHBIX IPOAYKTOB. ONpPCACTAOIINX HUIIEBYIO HEHHOCTh
OCHOBHbBIC aHATUTHYECKUE TIPOOIIEMBL. TPOyKTa:  OENKoB, — KHMPOB,  YIJIEBOJIOB,
XHMUUECKHE BELECTRA, [THIH: BUTAMUHOB,  aMHHOKHCJIOT  H  JIPyrHX
OPraHUYECKHX KHCIIOT. KoHcriex,
COOCTBEHHBIC MUHEPAIBbHBIC U »
OrneHka 0e30mmacHOCTH MTUILEBBIX YCTHBIi
OpTraHMICCKNE BEILCCTBA, TTHIICBBIC HPOIYKTOB: OIpe/IeIeHHE TOKCHYHBIX METAJIOB orpoc, ) [1]- [35]
IIpoBEpKa 1/3,
JI00ABKH, 1yIKEPOJIHBIE BEIIECTBA. (PTyTH, MBINIBSKA, CBHHIA, KaaMus, OJIOBA, p,:[okl?'{a;[
Merozb! MX U3BJIECUEHUS, MEIH U Jp.), HUITPAaTOB, HUTPHUTOB, TIECTHIH/IOB, TecTHpOBaHHE
KOHIICHTPUPOBAHUSI, Pa3/ICIICHHUS. AQHTHOWMOTHKOB,  KOHCEPBAHTOB,  IHIICBBIX
J100aBOK, HHTPO30aMHHOB, MUKOTOKCHHOB H JI.
14 AHanu3 OMOJIOTHYECKHUX MAaTepHATOB. Crnioco0Obl n3BNEYEHHS W KOHLEHTPUPOBAHUS
TpeGoBanust K 0TOOPY, TPAHCIIOPTHPOBKA TOKCHKAHTOB. TecT-MeToIbl. Koncnexr,
u XpaHeHHe ouomacc Ananus yeTHpiH [1]- [35]
' orpoc,
OMOJIOTHYECKHX MaTepHaioB Ha npoBepKa /3,
COZIepXKaHNe JIEKAPCTBEHHBIX IIPEIaparos, MOKIa,
TOKCHUYHBIX M O/lyPMaHHBAOIINX BEIIECTB. TECTHPOBAHNE
15 AHaIHM3 TreoJorMYecKHuXx O00bEKTOB. OcobeHHOCTH aHaM3a PyA XpOMa, HHUKEIs,
Bre1i6op cxembl aHanu3a, ONpPEAEIIEeMOM KoOanbTa, PTYTH, 0JI0Ba U CYypbMBI. CITOCOOBI Koncnexr,
o CTHBIN
MpUPOION o0bekTa. PyjmHble mONE3HBIC OTJICJICHUSI XpOMa, PTYTH, OJIOBA U CYPbMBI };npoc [1]- [35]
HCKOTIAeMbIE: JKEJe3HBIE, OpU  ONPEJEICHUH MHKPOKOMIOHEHTOB B npoepKa 13,
THTAHOMATHUTUTOBBIE M  MapraHIeBbIC pydax. AHaiu3 TeOIOTHYECKUX MaTepHasIOB, JIOKaT,
PYyIbL. CriocoObl ~ pasnoXeHUs B COJICP)KAIINX  PEAKO3EMENBHBIC  AIICMEHTHI. TECTHPOBAHHE
3aBUCHMOCTH OT COJCPXKaHUs ‘Kene3a | CriocoObl  BBIICIICHHUSI, KOHLCHTPUPOBAHUS |
KpPEMHUSL. Onpeneneane JKenesa, onpenenenus P30.

AIIOMUHUS, MapraHiia, npuMecedl TUTaHa,
BaHaJIMsl, HUKEJIS, MEJIH, XpoMa.

Anams HECPYAHLIX TIIOJIC3HBIX HCKOIIACMBbIX:
CHUJIMKATHBIX )48 Kap60HaTHLIX nopona.
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[Tonumerannuueckue pyasl. CxeMbl
aHanu3a [pyu ONpeeIeHUN
OCHOBHBIX KOMIIOHEHTOB (M€,
LIMHKA, JKeJie3a, CBUHIIA, KaIMuUs).

Ompenenenne  Xapaktepa  TOPOABI U
OCHOBHBIX KOMIOHEHTOB: SiO, Al,0s, FexOs,
FeO, MgO, CaO, Na20, K0, P05, MnO.

16 AHaJIN3 MEeTAJ/JIOB U CIJIABOB. ABTOMaTU3UPOBAHHBIN KOHTPOJIb B IIBETHOU U
OCHOBHBIC 3aJ1a41 aHAIHN3a METAIIOB U YepHOU METaJUTyPrHH.
crutaBoB. CriocoObl OT/AETICHHS OCHOBBI
MIPY aHAIM3E YyT'yHa, MU, HUKEJIS, KOHCIIEKT,
amomunust. OnpeieneH e JeTUPYOIINX 2 2 4 YCTHBI [1]- [35]
I00aBOK B criaBax xenesa. OnpeneneHre 1 ompoc,
npuMecel Meiy, HUKeJIs, IIMHKA, CBUHIIA, Hpoiﬁg;a w3,
0JIOBa, MarHMs B CIUIaBax IIBETHBIX Tecﬁﬂpofa;me
METAJIIOB.
17 AHaJIN3 BelleCTB BICOKOH YMCTOTBI. CoBpeMEHHbIE METOAbl aHalIu3a BELIECTB Koncrexr,
TexHHKa BBIMIOJHEHHSI aHAIN3a BEIIECTB BBICOKOM YHCTOTBI. YCTHBIi [1]- [35]
BBICOKOI YHCTOTHI. TpeboBaHus K 2 2 1 p o(;ggz;,;[ /s,
Ka4yecTBY pe3yJIbTATOB aHAIH3A. JOKTAL,
TECTUPOBAHUC
18 Omnpenenenue MUKPONPUMECEil METaLIOB, IMogroroBka w  3amura pedepatoB ¢ IpesenTanus
C, N, O, H, Si B ananuse Bemiects 2 2 4 MPEeACTaBIEHHEM TTPE3EHTAIUH. 1 pi?blg;Z:a [1]- [35]
BBICOKOW CTENIEHH YHCTOTHI.
19 M TOrOBOE 3AHSITUE 2 2 4 IToaroToBKa K 3K3aMeHy - [1]- [35]
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6. O0pa3oBaTesibHbIE TEXHOJIOTHHU

@®opMbI OpraHU3aluu OOyYEHUS: JICKIIUH, JICKIIUU-0ece/Ibl, JTa00opaToOpHbIe M MPAKTHYECKHUE
3aHITHSI, CaMOCTOSITENIbHAs paboTa cTyneHTOB (odopmiieHHE TabOpPaTOpHBIX padoT, ITOKIAJbI,
pedepaTsl, IPE3CHTALINH).

JI1s TOCTHOKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHUS B IUCIHUILIUHE «AHAIU3 MIPUPOTHBIX
Y MIPOMBINUICHHBIX 00BEKTOBY HCIIOJIB3YIOTCS pa3inyHble 00pa30BaTeIbHBIC TEXHOJIOTHU:

1. HUngopmayuonno-passusaiowue mexHoro2uy, HANPABICHHBIC HAa OBJAJCHUE OOJBIINM
3aracoM 3HaHWH, 3aIIOMHHAHUE U CBOOOJHOE ONepUpOBaHUe UMH. VICTIONb3yeTcs JeKIIMOHHO-
CEMHHAPCKHI METOJl, CaMOCTOSTEIIbHOC H3YyYeHHE JIUTepaTypbl, NPUMEHEHHE HOBBIX
WHQPOPMAIIMOHHBIX TEXHOJOTHHA I CaMOCTOSITEILHOTO TOMOJIHEHHST 3HAaHWHM, BKIIIOYas
UCIIOJIb30BaHUE TEXHUYCCKUX M JICKTPOHHBIX CPEIACTB HH(POPMAIIHH.

2. [esmenvHocmHble — NPAKMUKO-OPUECHMUPOBAHHbIE — MEXHOAO2Ulu,  HANpPaBJICHHbIE  Ha
dbopMHpOBaHHE CHUCTEMbI MPO(ECCHOHAIBHBIX MPAKTHYSCKUX YMEHHH TpU TMPOBEIACHUU
IKCIEPUMEHTAJIBHBIX ~ HCCIICAOBAaHHUM, OO0ECIEUMBAIONIMX  BO3MOXXHOCTh  KAueCTBEHHO
BBIMOJIHATE POGECCHOHATBHYIO JEATEIbHOCTh. VICIONb3yeTcsl aHaau3, CpaBHECHHE METOJI0B
NPOBEICHUST (PU3NKO-XMMUYCCKHX HCCIICIOBAHUMN, BHIOOP METOJIa, B 3aBUCUMOCTH OT OOBEKTa
UCCIICIOBaHMsI B KOHKPETHOU MIPOM3BOICTBCHHOM CUTYAIIMH U €T0 MPAKTHYCCKAast peaTn3aliisl.

3. Passusarowue npobiemHo-opueHmupo8anHvle mexHoio2uu, HarpaBiIeHHbIC Ha (HOPMUPOBAHHE
U Pa3BUTHE MPOOJIEMHOIO MBIILUICHHS, MBICIIUTEIILHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO
MBICJIUTh, BUJACTh U (OPMYJIHPOBATH MPOOJEMBI, BHIOMpATh CIIOCOOBI M CPEJACTBA IS UX
pemienusi. Mcmonb3yroTcest BHABI MPOOJIEMHOr0 OOYyYEHHS: OCBEUICHHE OCHOBHBIX MpoOIeM
Gu3nvecKoil W KOJUIOMJHOW XUMHHM Ha JICKIUAX, Yy4YeOHbIC JHUCKYCCHH, KOJUICKTUBHAS
MBICITUTENIbHAS ICATCILHOCTh B IPYIINAX MMPH BBIMOJHECHUH MOUCKOBBIX J1a00OpaTOPHBIX padoT,
pelleHHEe 3a]a4 MOBBIIICHHON CIIOKHOCTHU. [Ipu 3TOM HCHONB3YHOTCS MEPBBIC TPH YPOBHS (M3
YETBIPEX) CJIOXKHOCTH M CAMOCTOSATEIILHOCTH: MPOOJIIEMHOE H3JI0KEHHE y4eOHOro Marepuaia
nperno/iaBaTesieM; CO3/IaHue MPEroaaBaTelieM MPOOJIIEMHBIX CUTYaIHii, a 00yd4aeMble BMECTE C
HHUM BKJTIIOYAIOTCS B UX Pa3pellCHNUE; MPEMo1aBaTeb JHIIb CO3/1aeT MPOOJIEMHYIO CHTYaIIUIO, a
paspeniart e€ o0ydaeMbie B X0JI€ CAMOCTOSTEILHON JIeATEIIbHOCTH.

4.  JluunocmHo-OpueHmupoB8anHvle mMexHoI0cuy 00yyeHus, 00eCTIeYNBAIONINE B XOJe Yy4eOHOTO
nporiecca y4eT pa3iIMuHbIX CIIOCOOHOCTEH 00y4YaeMbIX, CO3aHue HEOOXOIMMBIX YCIOBUH JUIS
Pa3BUTHS MX HHIUBUAYAIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHMBHOCTH JMYHOCTH B Y4eOHOM
nporiecce. JINYHOCTHO-OPUEHTHUPOBAHHBIC TEXHOJIOTUN OOYYEHUS PEaM3yIOTCS B PE3yJIbTaTe
WHIMBUIYAIbHOTO OOIIEHUs TpernojaBareiss W CTyJAEHTa NPU cladye KOJUIOKBHYMOB, IPH
BBITOJIHCHUH JOMAITHUX WHIUBUAYAIBHBIX 33JJaHHM, MOATOTOBKE WHIAMBHIYaTbHBIX OTYETOB
mo J1abopaTopHbIM  paboTaMm, pEIIEHHH OJMMITHAAHBIX 3aJa4, Ha EKCHEICIbHBIX
KOHCYJIbTAIHSIX.

VHHOBaIlMOHHBIE CIIOCOOBI M METOJbl, MCIIOJIb3yeMble B 0Opa30BaTEebHOM IpolLiecce,
OCHOBAHBI Ha UCTIOJI30BAaHUH COBPEMEHHBIX JOCTIKEHUIH HAYKH U MHPOPMAITMOHHBIX TEXHOJIOTHH.
HampaBrieHbl Ha TOBBINIEHHE KadecTBa MOJATOTOBKH MyTEM pPAa3BUTHS Yy CTYICHTOB TBOPYECKHUX
CITOCOOHOCTEH W CaMOCTOSITENIPHOCTH (METOABI TMPOOJIEMHOTO OOY4YeHHMs, HCCIIeIOBATEIbCKHE
METOJIbI, TPEHUHTOBBIE (OPMBI, PEUTHHTOBBIE CHCTEMbI OOYYEHHUS W KOHTPOJIS 3HAHUU U JIp.).
HareneHpl Ha aKTHBU3AIIMIO TBOPYECKOTO MOTEHITHANIA M CAMOCTOSITEIIHHOCTH CTYJI€HTOB U MOTYT
peann30BbIBAThCS HAa 0a3e WHHOBALMOHHBIX CTPYKTYp (HAy4yHBIX Ja0OpaTopwii, IIEHTOB,
NpEeNNpUITHIA U OpraHu3aluii u ap.).

B mpouecce 0o0ydeHus: UCHONB3YIOTCS AKTUBHBIE M HWHTEPAKTHBHbIE (OPMBI OOYUYCHHMS:
TBOpYECKHE 3a/IaHMsl, pa3padoTKa MPOEKTOB, padoTa B MAJBIX IPyTIax, UCCIESTOBATEIBCKHIA METO
o0yueHust, 00yueHHe Ha OCHOBE OIBbITA, TUCKYCCHOHHBIE TEXHOJIOTHH.

TpaaumoHHBIE TEKITUH U JTAOOPATOPHBIE 3aHATHS TMPOBOJATCS B (hOPME C MCIIOIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHA.
Jlekuus-quanor — coliep)KaHue TOAAeTCsl Yepe3 CEpHI0 BOIMPOCOB, Ha KOTOPHIE CTYACHT
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JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKIUH.

OmnnaifH-ceMUHap — Pa3HOBUIHOCTh BeO-KOH(EpEeHIMH, MPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTanuii uepe3 IHTEpHET B peskuMe peabHOro BpeMeHu. Kaxkaplii U3 y4acTHUKOB HaXOUTCS
y CBOET0 KOMIIbIOTEpa (CPeJCTBa CBsI3U), a CBA3b MEXIY HUMH MHOJJepKuBaeTcs yepe3 MurepHer
MOCPEACTBOM 3arpy»aeMoro MpUIOKEHUs, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE KaXKJIOTO y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BujaeokoHdepenncsizn (BKC) — »3to  TexHomorus
WHTEPAKTHBHOTO B3aWMOJICUCTBUS JBYX M Ooyiee Y4aCTHHKOB 00pa30oBaTENLHOTO Ipollecca Ui
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHomoruss 3MEKTPOHHOTO OOydYeHUs (pealu3yeTcss TpH TMOMOIIM  AICKTPOHHOU
obpazoBarenbHori cpeapl COI'Y mnpu  ucnonws3oBanmu pecypcoB OBC, mnpu mpoBeacHUH
ABTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

Hcnonb3yloTcs TEXHOJIOTUH C MPUMEHEHHWEM TUCTAaHIIMOHHOrOo oOydeHus Ha Iuiatdopme
«Moodley http://Ims.nosu.ru/.

[Ipumeuvanus:

1. Bce Bumasl yueOHO# pabOThl MOTYT IIPOBOJUTHCS TUCTAHIIHOHHO HA OCHOBAHUH JIOKAJIBHBIX
HOPMATHBHBIX aKTOB.

2. B memsx peanu3aldd  MHAMBUAYaJIbHOTO TOAX0Ja K  OOYYCHUIO  CTY/CHTOB,
OCYIICCTBIISIIOIINX y4eOHBIH MpoLece MO WHIUBHIYAIBHOW TPAacKTOPHH B paMKax
UHIUBHIYaJIbHOTO  paboyero  IulaHa, M3Yy4YeHHE JaHHOH  JUCHUIUIMHBI ~ MOXET
OCYIIECTBIIAThCSA Yepe3 WHIMBHUAYaJbHBIC KOHCYIbTAI[MU IPENOJaBaTelIsi OYHO, B YacChl
KOHCYJIbTAIMA, IO 3JEKTPOHHON modYte, a Takke ¢ wucnonb3oBanueM Cisco Webex,
mwiarhopMbl AUCTAaHIMOHHOTO 0Oyuenust Moodle, nuunblii kaOMHET CTyaeHTa Ha caiTe
COr'Y, apyrux snementoB JUOC COI'Y.

7. YueOHO-MeTOoAN4YeCKOe o0ecnedeHne CAaMOCTOATEIbLHOH padoThI

CamocrosarenbHas paboTa oOyyaromuxcsl SBISETCS OJHUM M3 BHJOB y4YEOHBIX 3aHATHH.
CamocrosiTenpHas paboTa MPOBOIUTCS C LIETBIO:
® CHUCTeMAaTH3allMd W 3aKpEIUICHHWs TIONYYEeHHBIX TEOPETHYECKUX 3HAHUH U
MPAKTUYECKUX YMEHHH 00y4aromuxcs CTyIeHTOB;
e yriyOJeHUs U pacIIMPEeHUsl TEOPETUUECKUX 3HAHUM;
e (GopMHUpOBaHHMS YMEHHH HCIIOJNB30BaTh HOPMATHBHYIO, NPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CHEIUATbHYIO JINTEpaTypy;
e (OpMHUPOBaHMS CaMOCTOSITEIbHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIEHCTBOBAHHIO M CAMOPEATH3AIINN;
®  DPa3BUTHA UCCIIENOBATEIHCKUX YMEHUI.
CamocrodrenbHas paboTa 00y4aroLUIMXCsl OCYUIECTBISETCS Ha MPOTSHKEHUU M3Y4YeHHUsl BCe
JTUCIIATUTMHBL B COOTBETCTBHH C YTBEP)KICHHOH B y4eOHOM IUIaHE TPYIAOEMKOCTBIO (IUISI OYHOM
¢dopmbl 00ydeHus 32 yaca) U COCTOUT U3:

® paboThl CTYJEHTOB C JIEKIMOHHBIMH MaTepualaMu, IIOMCKA M aHalau3a
JUTEPAaTypHBIX JAHHBIX U JJIEKTPOHHBIX HMCTOYHUKOB MH(GOpPMAalMU MO 3aJaHHOU
TEME;

e  BBINIOJIHEHUS 3aJJaHUH I caMocTosATeNbHON padoTel B OOC COT'Y;

® 3Y4YEHUS TEOPETUYECKOTO MaTepHasa AJisl MOJTOTOBKU K TaO0OPaTOPHBIM 3aHSATHUSIM;

e odopmieHHs 1TaOOPAaTOPHBIX PabOT C BBHIMOJHEHHEM PHCYHKOB IJ1IaOOpPaTOpPHOTO
o0Opy/MOBaHUsl, pacyeToB  (UIUKO-XMMHUYECKUX BEIUYHH U  TOCTPOSCHUEM
rpaduyecKux 3aBUCUMOCTEN;
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e pPabOTHI C TECTAMH U BOIIPOCAMH JIsI CAMOIIPOBEPKH;
® TIOJTrOTOBKH UTOTOBOTO pedepara;
® TIOJrOTOBKH K 9K3aMEHY.

Temsbl 1 popMBI BHEAYAUTOPHON CAMOCTOSITENILHON pabOTHI, €€ TPYIOEMKOCTh COIEPIKATCS B
pasnene 5, Taou. 5.1.

CamocrosarenbHas paboTa CTYACHTOB MO JAWUCHHUIUIMHE MPOBOJUTCS B BUJIEC HMHUCbMEHHBIX
JOMAIIHUX 3aJaHui (KOHCIIEKTOB), a TAK)KE IOATOTOBKH pedepaToB IO 3aJaHHOW TEMaTHKE.
Bonpocel, BBIHOCMMBIE Ha CaMOCTOSATENBHOE H3YYEHHE, a TakkKe yuyeOHas JuTepaTypa u
METOJAMYECKHI MaTepuan 10 OpPraHU3alMU CaMOCTOSTENLHOW pabOThl CTYJCHTOB OTpPa)KCHBI B
Y4eOHO-MEeTOINYECKON KapTe AMCUUIUIMHBI «AHAIN3 TPUPOAHBIX M MPOMBIIIICHHBIX OOBEKTOBY
(Tabm. 5.1.) 1 Ha calite guctanimonHoro ooydenus COI'Y.

CamocrosTenbHass paboTa CTYACHTOB JOJDKHA COOTBETCTBOBAaTh Ooiyiee TITyOOKOMY
YCBOCHHIO HM3y4yaeMoro Kypca, (OpMHpOBATh HAaBBIKM HCCIICIOBATEILCKOH  pabOTBl |
OPUCHTHUPOBATh CTYJICHTOB HA YMEHHUE MPUMEHSTh TCOPETUUCCKHUE 3HAHKSI HA MIPAKTHKE.

CaMocTosiTenpHast paboTa J0KHA HOCHTh CUCTEMATHYCCKHIA XapaKTep, ObITh MHTEPECHOU U
MPUBJICKATEILHOM JIJISl CTYICHTA.

Pe3ynbpTaThl caMOCTOSATENHHON pabOTHl KOHTPOJIMPYIOTCS MPENOaBATEIIeM U YIHTHIBAIOTCS
NPU aTTeCTallMK CTyACHTa (9k3aMmeH). [Ipu 3TOM MpOBOASATCS: TECTHPOBAHUE, IKCIPECC-OMPOC Ha
7a00paTOPHBIX M MPAKTHYCCKUX 3aHATHUSX, 3aciyIIMBaHHE JOKJIAJOB, pedepaToB, MpoBepka
odopmIIeHHSs J1TAOOPATOPHBIX padOT | T.I.

JJIs IOATOTOBKH K 3aHATHSM CTYJICHTHI IMOJIB3YIOTCS YYCOHUKAMH ¥ YICOHBIMH TIOCOOUSIMH,
yKa3aHHBIMU B CIIUCKE PEKOMCHIIOBAHHOW JIMTEPATyphl, a TAaK:KEe HHTEPHET-UCTOYHUKaMH. Bce
METOJIMYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEME AUCTaHIHOHHOro oO0ydeHuss COI'Y Ha
mwiatdopme Moodle (http://Ims.nosu.ru).

MeTtoanyeckue peKOMeH/IalMM CTYIeHTaM 10 HANUCaHUI0 pedepaToB

Hanucanue pedepara spisercs:

- omHOW w3 ¢opM oOOydeHHs CTYACHTOB, HAINPaBICHHOH HA  OPraHM3AlHI0 |
MOBBIIIIEHUE YPOBHS CaMOCTOSITEIbHON pabOThI CTYI€HTOB;

- 0IHOM 13 (HOpM HAYyYHOU pabOTHI CTYJACHTOB, LIEIbI0 KOTOPOH SIBIISIETCS PACITUPEHUE
HAYYHOI'O Kpyro3opa CTyJIeHTOB, 03HaKOMJIEHHE C METO/10JIOTUEH HayYHOTrO TIOUCKA.

Pedepar, kax ¢dopma oOydeHHsS] CTYIEHTOB - 3TO KpaTKHi 0030p MaKCHMalbHOTO
KOJINYECTBA JIOCTYMHBIX MyOJMKalUil MO 3aJaHHOM TeMe, C 3JIEMEHTAaMH COIOCTaBUTEIbHOTO
aHaJM3a IaHHBIX MAaTEPUAJIOB U C IMOCIIEAYIONIMMHU BBIBOIAMHU.

ITpu npoBeneHnn 0630pa J0JKHA MPOBOAUTHCS U UCCIIeAOBaTeNbCKas paboTa, HO 00beM ee
OTPaHUYEH, TaK KaK aHATM3UPYIOTCS YK€ CIIEIaHHBIC MPEIbITyIIUMHI UCCIEIOBATEISIMA BBIBOIBI U
B CBSI3H C HEOOJIBIIUM 00BEMOM JaHHOU (HOPMBI pabOTHI.

Temsl pedepatoB onpenenstoTcs kageapoil (mpenogaBareieM) U CoepKaTcs B IporpaMme
Kypca. [lomyckaercst BbIOOp CBOOOTHON TEMBI, HO IO COTJIACOBAHUIO C TPEIOIaBaTeNIeM U B paMKax
TeM y4eOHOTO IJIaHa 1Mo JaHHOW auciuiuinee. [IpernonaBaTens peKOMEHIyeT TUTepaTypy, KoTopas
MOXET OBITh MCIIOJIb30BaHa Il HAaMMCaHUs pedepara.

Heabio Hanucanus pedeparoB ABISETCS:

® T[IPUBUTHE CTYJEHTaM HAaBBIKOB OMOIMOrpapuuecKkoro Mmoucka HeOOXOAMMOW JUTEepaTyphl
(Ha OyMa)KHBIX HOCUTEISIX, B DJIEKTPOHHOM BUJIE);
® [PUBHUTUE CTYJCHTaM HABBIKOB KOMIIAKTHOTO  M3JIO)KEHUS MHEHHMsS aBTOPOB M CBOETO

CYXJICHUSI 110 BEIOPAaHHOMY BOIIPOCY B MUCHbMEHHOW (pOpME, HAYIHO TPAMOTHBIM SI3BIKOM U

B XOPOILIEM CTHIIE;

e [puOOpeTeHHEe HaBbIKA I'PAMOTHOI'O O(QOPMIIEHHS CCHUIOK Ha MCIOJb3yeMble MCTOYHHKH,

NPaBUIHHOTO IUTHPOBAHHS aBTOPCKOTO TEKCTA;
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e BBIABICHUE U PA3BUTHUE y CTYJIECHTAa MHTEPECA K ONPENEICHHOW HAay4YHOU M IPAKTUYECKOU
npobjaemMaTuke ¢ TeM, YTOOBI UCCIIeIOBaHKE €€ B JAIbHEHIIEM MPOJI0IKAJIOCh B TIOATOTOBKE

Y HalMCAHUU KYPCOBBIX U AUIIJIOMHOM paOOThI U AaIbHEHIIINX HAYYHBIX TPYIaX.

OcHoBHbBIE 321a4M CTyIeHTA IPU HaNMcaHuu pedepara:

® C MAaKCHUMaJIbHOM IIOJHOTOM HCIOJIb30BaTh JIMTEPATypy IO BBIOpaHHON Teme (Kak
PEKOMEHIyeMYl0, TaK U CaMOCTOSITENIbHO MOJOOPAaHHYIO) AJsl MPaBHJIBHOTO MOHUMAaHUS
AaBTOPCKOM MO3ULINH;

e BepHO (0e3 HCKaKeHHsI CMBICIIA) TIepeIaTh aBTOPCKYIO TO3ULIMIO B CBOEH paboTe;

® YICHUTH AJS Ce0sl M M3JIOKUTH MPUYMHBI CBOETO COTJIACHUS (HECOTJIaCHsl) C TeM WJIM MHBIM
aBTOPOM I10 JIaHHOH 1poOlieme.

TpeOGoBanus K cogepKaAHUIO:

- MaTepual, UCIOIb30BaHHBIN B pedepaTe, JOIKEH OTHOCUTHCS CTPOTO K BEIOpAaHHOHU TeME;

- HE0OXOJMMO H3JIOKHUTh OCHOBHBIE ACHEKTHI MPOOJIEMBbI HE TOJBKO TPaMOTHO, HO U B
COOTBETCTBUU C TOW MIIM MHOM JIOTUKOM (XPOHOJIOTHYECKOM, TEeMAaTHIEeCKOU, COOBITUMHOMN U Ap.)

- TIPU HM3JIOKEHUH CIEIYeT CrpyNIHUPOBaTh HMJEH DPA3HBIX aBTOPOB IO OOMIHOCTH TOYEK
3pEHHUSI UM IO HAYYHBIM ILIKOJIAM;

- pedepaT IOJDKEH 3aKaHYMBATHCS MOABEACHUEM HTOTOB MPOBEICHHOMN MCCIEA0BATEIIbCKOM
paboThl: coaep)KaTh KpaTKWil aHAW3-00OCHOBAaHHME MPEUMYIIECTB TOW TOYKM 3PEHUS IO
paccmaTpuBaeMoMy BOIIPOCY, ¢ KOTOPOH Bbl conmaapHsl.

Crtpykrypa pedepara:

1. Haunnaercs pedepat ¢ TUTYJIBHOTO JIUCTA.

O6pazen opopmiIeHHs TUTYIBLHOTO JIUCTA IS pedepara:

MunucTepeTBO HAyKH U BbIcuiero oopasoBanusi Poceniickoi ®enepauun
®I'BOY BO «CeBepo-OceTHHCKHI TOCY1aPCTBEHHbIH YHUBEPCUTET
umenu Kocra JleBanoBuya XerarypoBa»
daKyIbTeT XUMHH, 0MO0I0THY U OMOTEXHOJIOTHH

Pedepar
0 JIMCHIUTUIAHE « AHAJIN3 PUPOIHBIX M MPOMBIIUIEHHBIX O0BEKTOBY

OcHOBHbIE H CYMMAPHbIE NOKA3aTEJIH BObI
HanmeHoBaHMnE TeMBI

PaGoty BeImonHum(a)
crynent(xa) UBanos U.A.

1 xypca, HanpaBiieHUE
noarotoBku 04.04.01 Xumus
nporpamma «AHaluTHYeCKas
XUMUSI»

Hay4nslii pykOBOAUTEIIB:
JOTIEHT Kadenpsl o01IeH u
HEOpPraHMYECKON XUMUH, K.X.H.
Heénosa O.B.

Baagukaska3s 20

2. 3a TuTynbHBIM JUCTOM caeayer Oenasnenue. OrnaBieHwe - 3TO TwiaH pedepara, B
KOTOPOM KaXJIOMYy pa3/ielly JOJDKEH COOTBETCTBOBATh HOMEP CTpPaHMIIbl, Ha KOTOpPOMl OH
HaXOIUTCH.
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3. Texcm pedepara. OH NeTUTCs HA TP YACTU: 86e0eHUe, OCHOBHAS YACMb U 3aKII0YEHUE.

a) Beeoenue - paznen pedepara, MOCBAMICHHBIA MMOCTaHOBKE MpPoOJIeMbl, KoTopas Oyner
paccMaTpuBaThCs 1 OOOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHnosnasa wacmsb - 3TO pazznen padOThl, B KOTOPOM IOCIEIOBATEIBHO PACKPBHIBACTCS
BbIOpaHHas TeMa. OCHOBHas 4acTh MOXKET OBbITh INPEJICTABICHA KaK LEJIbHBIM TEKCTOM, TaK U
paszerneHa Ha riaBbl. [Ipu HE0OX0AMMOCTH TEKCT pedepara MOKET AONOIHATHCA HILUTIOCTPALUSIMH,
TabaunaMu, rpaukaMu, HO MU He CIEeyeT «IIePerpyKaTb» TEKCT.

B) 3akntouenue - NaHHBIA paszen pedepara JOKEH ObITh MPEACTABICH B BUIE BBIBOJIOB,
KOTOpPbIE TOTOBSATCSI HA OCHOBE MOATOTOBJIEHHOIO TEKCTa. BBIBOABI JOIKHBI OBITH KPATKMMHU U
4eTKUMHU. Takke B 3aKIFOYEHUH MOXHO OOO3HAYHUTDH MPOOJIEMBI, KOTOPhIEC "BBICBETHIIUCH" B XOJ€
paboThl Haj pedepaTom, HO HE OBLITHM PACKPBITHI B paboTe.

4. Cnucok ucmounuxos u Jaumepamypvl. B JaHHOM CIHCKE YKa3blBalOTCA KakK Te
UCTOYHUKH, Ha KOTOpbIE CCBLIAETCS CTYIACHT IpU IOArOTOBKE pedepara, Tak U BCE HHBIE,
U3yYEHHBIE UM B CBSI3U C €r0 MOATOTOBKOW. B paboTe MOKHO OBITH MCIIOJNB30BAaHO HE MEHee 5
pasHbIX MCTOYHHUKOB. PaboTa, BBHINONHEHHas C MCIOJIb30BAaHHMEM MaTepHaja, COJIEpXKallerocs B
OJIHOM Hay4YHOM HCTOYHHMKE, SBJSIETCS SIBHBIM IUIaruaToM W He mnpuHumaercs. OdopmiieHue
Criucka UCTOUHUKOB M JIMTEPATYPhl JODKHO COOTBETCTBOBATh TpeOOBAHUAM OUOIMOrpaduyeckux
CTaH/1apTOB.

O0beM 1 TexHMYEeCKHE TPeOOBaHUs, IPeAbsBIAseMble K BHINIOJTHEHHIO pedepara.

O0beM paboTHI JODKEH OBITh, KakK MpaBmiio, He MeHee 12 u He Oonee 20 crpanwmil. PaGora
JIOJDKHA T1eYaTaThCsl yepe3 MOJYTOpPHBIM MHTepBad 12 mpudToM, pa3Mepbl OCTaBISEMbIX IOJEH:
nesoe - 30 MM, mpaBoe - 15 mm, HmxHee - 20 MM, BepxHee - 20 Mm. CTpaHUIBI JOJDKHBI OBITH
IPOHYMEPOBaHBHI.

Paccrosinne Mexay Ha3BaHMEM yacTH pedepara WM IJVIaBbl M MOCIEAYIOUIMM TEKCTOM
JIOJDKHO OBITH paBHO TpeM uHTepBasiaM. dpa3bl, HAUMHAIOIIKECS C «KPACHOM» CTPOKHU, IIeuaTaroTcs
¢ ab3aItHBIM OTCTYIIOM OT Hayayia CTPOKH, paBHBIM 1,25 cm.

Kpurtepun ¢popmMupoBanusi oueHOK NpH npeacrapjieHnu pedgepara

OruenuBas pedepar, mpemnoiaBaresib 00paiaeT BHUMAaHUE Ha:

- COOTBETCTBHUE CO/IEP)KaHUS BBIOpAHHOH TeMe;

- OTCYTCTBUC B TCKCTC OTCTYHJ'IeHI/Iﬁ OT TEMHBI,

- coOJII0/IEHUE CTPYKTYpPBI pPabOTHI, M €6 000CHOBAHHOCTB;

- yMeHHe paboTaTh C HAy4YHOH JINTEPATYPOH - BHIWIEHATh IPOOJIEeMy U3 KOHTEKCTa;

- YMEHUE JIOTHYECKU MBICIINTH;

- KyJIbTYPY IHCBMEHHOU peyH;

- yMeHue oQOopMIISATh HAy4YHBIH TEKCT (IpaBUIbHOE MPUMEHEHHE M O(POPMIIEHHE CCBHUIOK,
cocrapiieHue Oudnnorpadun);

- CIOCOOHOCTB BEPHO, O€3 UCKAKEHMS NIepeAaTh UCTOJIb3yeMblil aBTOPCKUI MaTepHal;

- cobmoieHne TpedoBaHui K 00beMy paboThI;

- aKKypaTHOCTb U TpPaBHWIBHOCTH OQOPMIIEHHs, a TaKXe TEXHHYECKOTO BBIMOIHEHUS
paboThI;

- BBICTYIUIGHHE 10 TeMme pedepaTa M OTBETHl HAa BOIPOCHI CTYJIEHTOB M TMpenojaBaTes
(3amuTa pedepara) Ha 3aHITHH.

OueHOYHBIH JIUCT MOATOTOBKH M 3aLLIUTHI pedepara

1. Pedepar cooTBeTCTBYeT NpEIOKEHHONH TEeMe, UMEET BCTYIUIEHHE, OCHOBHYIO YacTh,
3aKJII0YEHHE, CTIUCOK JTUTEepaTypsl — 2 0.

2. Tema packpbITa TOJHOCTBIO, CTYIEHT MPOJEMOHCTPUPOBAI CIIOCOOHOCTh aHAJIM3UPOBATH
pasHble TOukH 3peHus — 1 0.

3. CooOmieHune crenano ¢ CoONII0ICHHEM HOPM COBPEMEHHOTO PYCCKOTO JINTEPATYPHOTO S3bIKA
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U C TIPEJICTABIICHUEM TMpe3eHTAINN — 2 0.
MaxkcuMaibsHOE KOJIUYECTBO 0aIlIOB — 5.

Cxema onenuBanus pedepara

Onenka, 6ajua

Onucanue

5
(oTIIMYHO)

Bo BBeneHun uyeTko cHoOpMyIHpOBaH TE3UC, COOTBETCTBYIOIIUNA TEME
JIOKJIaJa, BHIIIOJIHEHA 3aj[aua 3aMHTEPEeCcOBaTh O0YUaIOIIUXCS;

JIeJICHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YacTh U 3aKJIIOUCHUE.

B ocHoBHOI yacTu:

JIOTUYHO, CBSI3HO U TIOJIHO JIOKA3bIBAETCS BBIIBUHYTHIN TE3UC;
3aKJIIOYEHUE COJEPKUT BBIBOJBI, IOTUUHO BBITEKAIOLIUE U3 COACPIKAHMS
OCHOBHOI 4acCTH;

JUISL  BBIPQXEHUS CBOMX MBICIEH HE TIOJb3yeTCsl  yIPOLIEHHO-
MIPUMUTHUBHBIM SI3BIKOM;

JEMOHCTPHUPYET MOJHOE IOHUMaHUE MPOOIEMBL;

MpeACTaBICHA MPE3EHTAIUS K TOKIaIY;

MOJIyYE€HBI PAaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI MPENOAaBaTENS;

Bce TpeOoBaHMS, TMpeabsBIsieMble K odopMiecHHIO pedepara,
BBIIIOJIHEHBIL.

4
(xoporo)

Bo BBeneHun 4eTko cHOpMyYIHpPOBAH TE3WC, COOTBETCTBYIOIIUN TEME
JOKJa/Ja, B U3BECTHOM Mepe BBINOJIHEHA 3aJaya 3auHTEPECcOBATH
oOyyJaromxcs;,

B OCHOBHOM 4YacTH JIOTMYHO, CBA3HO, HO HEAOCTATOYHO IIOJHO
JIOKA3bIBAETCS BBIBUHYTHIN TE3NC;

3aKJIIOUYEHUE COJEPKUT BBIBOJbI, JIOTUYHO BBITEKAKOUIUE U3 COACPKAHUSA
OCHOBHOI 4acCTH;

MPECTaBJICHA IPE3EHTALUS K JOKIIALY;

JUIS. BBIPAXKEHUST CBOMX MBICIEH CTYJIEHT HE IMOJb3YETCS YHPOIIEHHO-
MIPUMUTHUBHBIM S3BIKOM;

MOJy4YEHBI MPABUIILHBIE OTBETHI HE HA BCE BOIIPOCHI MPEMOIaBaTENS;

Bce TpeOoBaHMs, TMpenbsBisieMble K odopmieHuo pedepara,
BBINOJHEHBI.

3
(YIOBJIETBOPUTEIHLHO)

Bo BBeaeHum Te3uc chopMynupoBaH HEUYETKO WJIM HE BIIOJHE
COOTBCTCTBYCT TEMC BLICTYIIJICHUS,

B OCHOBHOWM YacTH BBIABHHYTBIH TE3UC J0KA3bIBAETCS HEIOCTaTOYHO
JOTUYHO (YOenUTeIbHO) U MOCIIEI0BATEIbHO;

3aKJIIOYEHHE COAEPXKUT BBIBOJBI, HE IOJHOCTHIO COOTBETCTBYIOLIHE
COAEPKAHUIO OCHOBHOM 4acTH;

MPEJCTaBICHa MPE3eHTAalMsl K JIOKIaay, HO UMEIOTCS I'paMMaTHYecKHe
OIMOKU;

CTYZICHT HE CMOT YETKO OTBETUTH Ha BOIIPOCHI MIPEIOIaBaTENs;

SA3BIK pa6OTBI B ICJIOM HE COOTBETCTBYCT YPOBHIO MaFI/ICTpaHTa;
UMEIOTCS HeIoueThl B opopmiieHnu pedepara.

2
(HeyIOBIIETBOPHUTEIHHO)

Bo BBemeHunm Te3uc cQOpMYJIUpOBAH HEYETKO WJIM HE BIIOJHE
COOTBETCTBYET TEME JOKJIA/A;

B OCHOBHOW 4YacTH BI)I)IBI/IHYTBII\/'I TE3UC OOKA3bIBACTCA HCEIOCTATOYHO
Toru4HO (YOeIUTeIbHO) U MOCIEI0BATEIHHO;

B 3aKJIOYEHUH BBIBOJIBI HE TOJHOCTBIO COOTBETCTBYIOT COJEPHKAHUIO
OCHOBHOM 4acTH;

SA3BIK pa6OTBI B IC€JIOM HE COOTBETCTBYCT YPOBHIO MaFI/ICTpaHTa;
odopmiieHre paboThl HE COOTBETCTBYET TPEOOBAHUSIM.
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26.
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32.

IIpumepHas TeMaTHKA JOKJIAI0B U pedepaToB MO AMCHUINJINHE

Ponp ¥ MecTo aHAJIWTUYECKOW XUMHUU B PEIICHUH OCHOBHBIX 3KOJOTHUYECKHUX MpoOIieM,
CBSI3AHHBIX C COCTOSTHUEM OOBEKTOB OKPYIKAIOIICH CPE/IbI.

OcHOBHBIE 33/1a4U U CPEJICTBA 3KOJOr0-aHAJUTHUYECKOIO0 MOHUTOPUHTA COCTOSHUSI OOBEKTOB
OKPYXaIOIIEH CPeAbL.

XuUMHYecKuil cocTaB NpupoaHbix BoJ. ColepikaHue, MCTOUYHUKH IOCTYIUIEHHS U (OPMBI
MUTPALIMU KOMIIOHEHTOB MPUPOIHBIX BO/I.

[TpoGooTOOp MpeacTaBUTEIBLHBIX MPOO BOJIBI.

TexHuka oT60pa MPoO BOJIBI.

[IpoGomoAroroBka BOABI K aHAIMU3Y: CHOCOOBI pa3pylIeHHs] HPUPOIHBIX OPraHUYECKUX
COEMHECHUM.

CnocoObl KOHIIEHTPUPOBAHUS MUKPOKOMIIOHEHTOB BOJI: JOCTOMHCTBA U HEAOCTAaTKU Ka)KIOTO
MeTo/a.

OcHOBHBIE M CyMMapHbIE MOKa3aTeNd BOJBL: 00IIas XapaKTePUCTHKA U METO/IbI OIIPEICTICHHUS.
CrekTpoOTOMETPUUICCKUE METOJIBI B aHAIN3E€ OOBEKTOB OKPYIKAIOIMIEH CPEIbl: COBPEMEHHOE
COCTOSTHUE U MEPCIEKTUBBI PA3BUTHUS.

Pa3Butne TecT-MeTOM0B [IJIS XapaKTEePUCTUKU KaueCTBa 00bEKTOB OKPYKAIOIIEH CPE/Ibl.
Kunerndeckue MeTo/bl B BBISIBICHUU (HOPM MUTPALIUHA MUKPOKOMITIOHEHTOB.

Bo3MoxxHOCTH  aTOMHO-a0COPOIIMOHHOTO M ATOMHO-3MHUCCHOHHOTO METOJIOB B aHAJIM3e
00BEKTOB OKPYKAIOIIEH CPeIbl.

[IpeumytecTBa W HEJOCTATKH JJIEKTPOXUMHUYECKMX METOJOB B aHaiM3e OOBEKTOB
OKPYXKAroIIel Cpeibl.

NCD B ananu3e BOJI: BO3SMOXKHOCTH, JIOCTOMHCTBA, IPOOJIEMBI.

MeTo/p1 Ta30BoI XpoMaTorpaduu B OpraHHUYeCKOM aHalIM3€ BOJ: BO3MOXKHOCTH U TPOOIEMBI.
JIFOMUHECIIEHTHBI METOJ] B aHAJIM3€ OPraHUYE€CKUX KOMIIOHEHTOB BOJ: MPSIMOM U KOCBEHHBIN
BapHaHThl; MpuMeHeHue 3¢ dekra [lInonsckoro.

Bo3M0oXHOCTH TPUMEHEHHUS XPOMATO-MaCC-CIIEKTPOMETPHUH B aHAIM3E BOJI.

Oco0eHHOCTH aHaIKM3a TOPOJICKUX CTOYHBIX BOJI.

CrniocoObl BbIpaykeHUS pe3yIbTaTOB aHAIN3a 0OBEKTOB OKPYKAIOLIEH cpebl.

CoctaB atMoc(epHOro Bo3yXa U OCHOBHBIE HICTOYHHUKH €T0 3arps3HEeHUS.

AHaIUTHYECKUN KOHTPOIb 32 YPOBHEM 3arps3HEHUS BO3/ayXa pabouelt 30HBI U aTMochepHOro
Bo3/1yxa. OCHOBHBIE HOPMATUBHBIE IMOKA3aTEIN Ka4eCTBA BO3IyXa.

Cnioco0s1 0TOOpa MPoO BO3AyXa: CYIIHOCTh M YCIOBUS TPUMEHEHUS.

OcHOBHBIE TPOOJIEMBI AaHATTUTUYECKOTO KOHTPOJIS BO3/IyXa M BO3MOYKHBIC ITyTH UX PEIICHUSI.
OcoOenHoCTH aHaNMKM3a OMOIOTUYECKUX MaTEPHATIOB

TpeboBanus kK 0TOOPY OMOJOTMYECKUX MAaTEPUAJIOB, TPAHCIIOPTUPOBKA U XpaHEHHE OroMacc.
AHann3 OMOJOTHYECKUX MaTepUasoB Ha COIepP KaHHE JICKAPCTBEHHBIX MPENapaToB, TOKCUIHBIX
1 OJTypMaHUBAIOIIHNX BEIIECTB.

CriocoObl M3BIEYEHHUS] U KOHIEHTPUPOBAHUS TOKCHKAHTOB. TeCT-METONBI AJsi OMpeleiIeHHUS
TOKCHKAHTOB.

Oco0eHHOCTH aHANIM3a MOYB. BUIbI XUMHUYECKOTO aHAIH3a TOYB.

[Ipo6ooT6op mouB. Be1Oop KOHTPOIBHBIX MIOMIAI0K. OCHOBHBIE TPUEMBI BCKPBITHSI TIOYB.
Kpurepuu kauecTBa v MpUHLUIIBI HOPMUPOBAHUSI XUMUYECKUX COCIMHEHHUI B MOYBAX.
XuMuYeckuil coctaB mouB. ['yMycoBble BelleCcTBa: CTPOEHHE, pEaKlMOHHAas CIOCOOHOCTH,
(GYHKIIUH B OKpY>KaloIIel cpee.

Onpenenenne O0O0OOIIEHHBIX TIOKa3aTelield: €MKOCTH KAaTHOHHOTO OOMEHa, KHCIOTHOCTH,
OKHCIUTEIbHO-BOCCTAHOBUTENILHOTO TMOTEHIMANA, COACPKAHUSA JIETKOPACTBOPUMBIX COJIEH,
OMOJIOTMYECKOM aKTUBHOCTH.
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59.

60.
61.
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OnpezneneHre HEOPraHMYECKUX KOMITOHEHTOB.

AHan3 BOJHOM BBITSOKKM Ha COJAEp)KaHHE HHUTPATOB, HUTPUTOB, XJIOPUIOB, CYJIb(paToB,
ICJIOYHBIX U MIEJIOYHO-3EMETBHBIX METAJIIOB.

OmnpezneneHue TSHKEIBIX METAJUIOB: BAJIOBOTO COACPIKAHUS U IMOJABUKHBIX (DOPM.

OnpezneneHue  OPraHUYECKUX  KOMIIOHEHTOB.  DIJIEMEHTHBI  aHaJM3:  ONpENeCHUe
OpPraHUYECKOTO YIiepo/ia ¥ OPraHuYeCcKOro a3ora.

MeTo/ibl U3BJICUCHUS 1 KOHIICHTPHUPOBAHUS 3aTrPA3HSAIONIMX OPTaHHYECKUX BEIIECTB.
OmnpeneneHre TOKCUYHBIX BEIIECTB: IECTHIMIOB, HEPTENPOAYKTOB, MOIHAPOMATHUECKUX
YTIIEBOAOPOIOB, XJIOPOPTraHUYECKUX COSJUHCHUM.

OCHOBHBIC aHATUTHYECKUE MPOOJIEMBbl MPHU AHAINU3E MHUIIEBBIX U CEIBCKOXO3SHCTBEHHBIX
MPOIYKTOB.

XUMHUYECKHE BEIIECTBA MUINU: COOCTBEHHBIC MHHEPAJIbHBIE W OPraHMYECKUE BEIIECTBA,
MUIIEBbIC JOOABKH, YYKEPOIHBIC BEIICCTBA.

OmnpeneneHre KOMIIOHEHTOB, OINPEIESIISIONNX MHUIIEBYIO IEHHOCTh MPOAYKTa: OEIKOB, KUPOB,
YIJIEBOJIOB, BATAMUHOB, aMHHOKHUCIIOT U IPYTHX OPTaHHYECKUX KUCIOT.

Onenka 0€30MacCHOCTH NHILNEBBIX HPOJYKTOB: ONpEICICHHE TOKCHYHBIX METALIOB (PTYTH,
MBIIIbSIKA, CBUHIA, KaJMHUs, OJIOBAa, MEIW M Jp.), HUTPATOB, HHUTPUTOB, MECTHUIUIOB,
aHTHOMOTHKOB, KOHCEPBAHTOB, MUIIEBHIX J00ABOK, N-HUTPO30aMUHOB, MUKOTOKCHHOB H JI.
AHanm3 reoJIorn4eckux 00beKToB. BBIOOp cXeMbl aHATN3a, ONPEACIIeMON PUPOIO 00BEKTA.
CriocoObl pa3ioxKeHUs KeIe3HOM, THTAHOMAarHUTUTOBOM U MapraHUEBOM pyibl.

OmnpenencHue xene3a, allOMUHKS, MapraHiia, IpUMECed TWUTaHa, BaHA/Ws, HHUKEINs, MEIH,
Xpoma.

[Momumeramuueckue pyibl, UX GU3NKO-XUMHUECKUE CBOMCTBA M OCOOCHHOCTH UX aHAIN3a.
CxeMbl aHanM3a MPU ONPEACTICHUHA OCHOBHBIX KOMIIOHEHTOB (MEIH, IIMHKA, )Kelie3a, CBUHIIA,
KaJMUsI) 1 MUKPOTIPUMECEH (Cephl, MBIIIbsIKA © MapraHIia).

OcobeHHocTy aHam3a pyJ Xpoma, HUKeIs, Ko0anbTa, pTyTH, 0JIOBAa U CYyPbMBI.

AHallM3 TeoJOTHYECKUX MAaTePUANIOB, COACPIKAIIMX PEIKOo3eMelbHbIe AIeMeHThl. CrocoObl
BbIJIEJICHUS, KOHLIEHTPUPOBaHUs U onpenenenus P30.

AHanmu3 HepyIHBIX TIOJIE3HBIX HMCKOMAeMbIX: CHJIMKATHBIX M KapOOHATHBIX TOPOI.
OmnpeneneHne xapakTepa Mmopoabl U OCHOBHBIX kKomroHeHTOB: Si02, Al.O3, Fe;03, FeO, MgO,
CaO, Na0, K20, P20s, MnO, pa3nu4abix ¢OpM BOJIBL.

CunukartHenii ananu3. Puszndeckne U PU3UKO-XUMUYECKHE METO/IbI aHAIIN3a TTOPO/I.

OCHOBHBIE 33/1a4M aHAJIM3a METAJUIOB U CIUIaBOB.

CriocoObI OT/IeIeHNsT OCHOBHI IPH aHAIN3€E YyT'YHA, MEIN, HUKEIs, aTFOMHHUS.

Omnpenenenne razoo0pa3yrolnuX BEIIECTB — YIJIEpo/a, Cepbl, BOJOPOJIa, KUCIOPOAa, a30Ta B
MeTaJuIax U CIIaBax.

Omnpenenenue dpocdopa U KpeMHHUS B CIIIaBax.

OmnpeneneHne JETHPYIOIUX J00AaBOK B YEpHBIX MeETaUlaXx M CIDIaBax jKeje3a: Xpoma,
Maprasiia, HUKess, Bojib(pama u MonubaeHa.

AHanu3 MeIbCoJePKAIMX CIUIaBOB (OpOH3, JIaTyHEH ).

Omnpenenenue npuMmeceil Meau, HUKENs, [IMHKA, CBHHIIA, OJIOBA, MAarHHUs B CIUIaBaX LBETHBIX
METaJUIOB.

OcobeHHOCTH aHalu3a >KapoIPOYHBIX CIUIABOB, COJEpXKAIMX HUOOWH, TaHTal, LIUPKOHHUH,
THUTaH.

ABTOMAaTU3MPOBAHHBIN KOHTPOJIb B IIBETHOM U YEPHON METaJLITypruu.

CoBpeMeHHBIE METO/IbI aHAJTN3a BEIIECTB BEICOKOI YHUCTOTHI.

TexHuKa BBIOJIHEHUS aHAIM3a BELIECTB BBICOKOM YMCTOTHI.

[TyTr NOBBIIIEHHS 9YBCTBUTEIFHOCTH aHAIN3a BEIIECTB BHICOKOW YHCTOTHI.
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8. OueHouHbIe cpeacTBa AJIs1 TEKYILIEro KOHTPOJISA YCIIeBAeMOCTH, PYOE:KHOM aTTeCTAIIMU U
NMPOMEKYTOYHOM ATTECTAIUM N0 UTOTaM OCBOCHUS TUCHHUILINHBI

Texkymui KOHTPOJIb 3HAHUKM IIPOBOJUTCA IIyTEM OLICHKM BBINOJHEHUS 3aJaHui K
IPAaKTUYECKUM U J1a00OpaTOPHBIM 3aHATHSM, a TAKKE YCTHBIX OTBETOB Ha NPAKTUYECKUX 3aHATUSAX,
BBICTYIIJICHUH C TOKJIaZlaMu U pedepaTaMu, OLEHKH ITOATOTOBICHHBIX CTYJACHTAMH ITPE3CHTAIIH.

IIpumepsl 3agaHnii K Ja00PATOPHBIM 3aHATHIM

[ToaroroBka mpo6 MoYBKI 151 PUZNKO-XUMHUYECKOTO aHATTN3a.

OnpezneneHyne rUrpoCKONUYEcKOi BIaXKHOCTU TOYBBI.

IIpuroroBneHue BOAHON U COJIEBOU BBITSKKH IIOUYBBI.

KauecTBeHHbIN aHAIU3 BOJIHOM BBITSKKH [TOYBBI.

Omnpenenenue conepkaHus KajlblUs U MarHusi B COJIEBOM BBITSKKE IIOUBBI.

Onpenenenue coaepKaHus Cyab(paT-uoHA B BOJHON BBITSKKE ITOUBBI.

MeTto/1bl OnIpeIeNeHNs XJIOPUI-HOHA B BOAHOM BBITSYKKE [TOYBBI.

Onpenenenre 0OMEHHOHN KMCIOTHOCTH ITOYBBHI.

Omnpenenenre HOHOB KapOOHaTa U ruApokapOOHaTa B BOJHOMN BBITSKKE.

0. OnpezneneHue rurpoCKONUYECKOM BIAXKHOCTU TOYBBI.

11. Ompenenenue yaenbHOM 3JIEKTpUYECKOW MpoBoaumocTd, pH M 1mioTHOro ocratka BOAHON
BBITSKKHU TOYBBI.

12. Mertonbl onpeieTIeHNs OPTaHUIECKOTO BEUIECTBA B TIOYBE.

13. OmpeneneHue NOABMKHBIX coelMHEHUH docdopa U Kalus B IOUBE.

14. Omnpenenenue coaep:kaHusl TSKENbIX METAJUIOB METOJaMU aTOMHO-3MUCCHOHHOIO U aTOMHO-

a0COpOLIMOHHOTO CIIEKTPAIbHBIX aHAJIN30B.

BoOoo~NoOr~wWNE

BOIIpOCBI H 3aJaHUs JJId CAMOKOHTPOJIA IIPHU MOATOTOBKE K IIPAKTHYC€CKHUM 3aHATHAM

B yem paznuune o01mel me0uHOCTH UM KUCIIOTHOCTH BoIbI U pH?

KakoBbl 0cobeHHOCTH 0TOOpa MPOOKI BOABI AJIs ONIpeieNieHus B Hell kuciopoaa?

Yro Takoe cTaHAAPTHI KAYECTBA BO3/14yXa, BOABI U MIOYBBI?

Kakum 00pa3oM KOHCEpBUPYIOT MPOObI BOJBI IPU ONPEAEICHUN B HEH TSKEIBIX METANIOB?

Kakum 00pazom KOHCEpBUPYIOT MPOOBI BOABI IIPH OIPENIEIEHUN B HE HUTPATOB, HUTPUTOB U

MOHOB aMMOHHSI?

Yro takoe BIIK u XIIK? Yem oHUM pa3InyaroTCcs U 4TO XapaKTepU3yOT?

7. B kakWe eMKOCTH W ToYeMy HeOoOXOAMMO OTOMpaTh MPOOBI BOJBI MIPH ONPECICHUH B HEH
KpeMHHUs U pTopu0B?

8. Tlepeuncnure 0coOCHHOCTH OTOOpa TPOO I aHanIW3a BO3JyXa, TOYB, BOJBI, CHIIMKATOB,
METAJIJIOB U CIUIABOB.

9. KakoBbI 0COOEHHOCTH OIPE/IEeTICHHSI OPTaHMYECKHIX BEIIECTB B BOJIC U BO3yXe?

10. Yro Taxoe ITJIK 3arps3uureneit ans nous, Bo3ayxa 1 Boabl? Kak ux ycranaBinuBaroT?

11. Tlepeuuncnute TpeOoBaHUS K cocyaaM uis 0TOOpa MpoO BOJIbI, MOYBHI M BO31yXa.

12. KakoBbl 0COOEHHOCTH aHAIN3a OMOJIOTUYECKUX 00BEKTOB?

13. Ha3oBuTe MeTOABI pa3[elieHHs] W KOHIICHTPHPOBAHUS OIPEICIIEMBIX HHIPEIHUCHTOB IIPH
aQHAJIN3€ NPUPOIHBIX BOJ U KUAKOCTENH OPraHU3MOB.

14. Kakum oOpa3oM MOKHO OINpEAETUTh HAPKOTUUECKHE BEIIECTBA B KPOBU, Moue?

15. Ha3zoBute 0cOOCHHOCTH aHAJIN3a CHJIMKATHBIX MaTepHAIIOB.

16. Kakum 00pazom ymamnsioT KpeMHHH ITPH OTIPEIEIICHUH PUMecei B CHITHKaTax?

17. Kak roToBsT cTaHJapTHBIE ra30BbIE CMECH JIJIsl IPOBEPKU NMPABMIIBHOCTH aHAIM3a BO3ayxa?

18. Ilepeuncnure OCHOBHBIC TPUEMBI YIIABIMBAHUS NPUMECEH W3 BO3/AyXa U TOCIETYIOMIETO
aHaJIn3a.

19. TlpuBeauTe MpUMEPHI UCTIOIB30BAHUS XPOMATOrpaUIECKUX METOJIOB B aHAIIN3E BO3/IyXa.

agrwdE

S
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20.

21.
22.
23.

24.
25.

26.
217.

28.
29.

[lepeuncnure MeTOAbl ONpEAENEHUS PaAMOAKTUBHBIX BEIIECTB B 00BETaX OKpyKarolen
cpenpl.

Kak ObICTpO OIIEeHUTH KaueCTBO BOJbI U TOYBHI?

Hazosute Buap! I1/IK 3arpsa3Hsrommx BEUIECTB B BO3AYXE, BOAE U MTOYBE.

[IpuBenure mpuMepbl CyXOro M MOKpPOTO pasjioKeHUs MNpod NpU aHalu3e KOHKPETHBIX
00BEKTOB.

Ha3oBute Hepa3pymaromuye METo1bl aHaIN3a, UX XapaKTEPUCTUKH.

[lepeuncnure OCOOCHHOCTH OTOOpa MPOO CEIHCKOXO3SUCTBEHHBIX TPOAYKTOB U JIPYTUX
OHOJOTUYECKHX MaTepUAIOB.

HazoBure criocoObl HHTEHCH(DUKAIIMH PA3TI0KEHISI OPTAHUICCKUX BEIIECTB.

IIpuBenuTe cxembl aHadM3a OCHOBHBIX KOMIIOHEHTOB CTAJIEH, NOJUMETAUIMYECKUX Py,
CUJIMKATOB, PYJHBIX MTOJE3HBIX UCKOIAEMBIX.

Kakue MeTopl HCTIONB3YIOT 1711 UACHTU(UKALIMYA OPTaHUYECKUX COSAMHEHUI?

[TpuBenure npuUMeEphl OBICTPHIX METOJOB CKPHHHMHTA MPOO TpH aHaIM3e OPTraHUYeCKUX
COCTUHEHUN.

IIpumMepsbl TeCTOB JIsl TEKYIIEr0 KOHTPOJISAA 3HAHUI CTY/IEeHTOB

1. BayioBbIii aHAJIM3 - KOMIUIEKC OIpeJIeJIEHUH, O3BOJISIOIINX YCTAaHOBUTh
a) 2JIEMEHTapHbIN COCTaB;

0) da3oBsIii cocTas,

B) MOJIEKYJIIPHBIN COCTaB;

I') BEIIECTBEHHBII COCTaB.

2. OnpenensiiommuMu (pakToOpaMu MpH BEIOOPE METOIUKH aHATTN3A SIBIISTIOTCS:
a) coJiepKaHue KOMIIOHEHTA;

0) U30MpaTEeTLHOCTh METO/1A;

B) TOUYHOCTb;

') CTOUMOCTb;

1) BO3MOKHOCTh aBTOMATH3allNY;

€) KBanu@uKanus nepcoHana.

3. Cnocod oTO0pa mpod 3aBUCHT OT:

a) OT arperaTHOTO COCTOSIHUS;

0) OT OTHOPOJHOCTH AHAIU3UPYEMOT'0 OOBEKTA;

B) OT pa3Mepa YacTHIL;

I') OT IPUPOBI AHATU3UPYEMOTO BEIIECTBA;

1) OT KOHCTPYKIMH MPOOOOTOOPHUKA;

€) OT JaBJICHUS.

4. Cpenusisi (mpeacTaBuTe/ILHasA) MPooda:

a) 4acTh aHAJIM3UPYEMOTo 00bEKTa, CPETHUI COCTAaB M CBOMCTBA KOTOPOM TOJIKHBI OBITh
UJICHTUYHBI BO BCEX OTHOIICHUSX CPEIHEMY COCTAaBY M CBOWCTBAM HCCIIEyeMOro 00BEeKTa,
0) npo0a, B3sTast U3 CEPEMHBI PEaKI[HOHHON CMECH;

B) npo0a, B3sTast U3 CpeHeN YacTu TpyOOIpoBOa.

6. ITo 00bemy 1 mo Macce 0TOMPAOT NPOOLI

a) TETEPOTCHHBIX JKUIKOCTEH;

0) rOMOT€HHBIX KUJKOCTEH;

B) ra3oB.

7. Macca npo0ObI pyAbl TeM MeHbIIe, YeM

a) BBIIIIEC CPETHEE COJEPIKAHKE MOJIE3HOT0 KOMITOHEHTA (MEeTaia) B pye;
0) HIDKE Cpe/iHee co/iepyKaHue MOJIE3HOT0 KOMIIOHEHTa (MeTaa) B pyae;
B) HE 3aBUCHT OT COJICPYKAHHS MTOJIE3HOTO KOMIIOHEHTA B py/Ie.

13. Kitapku xapakrepusyloT

a) KOJIMYECTBEHHYIO PACIIPOCTPAHEHHOCTD AJIEMEHTOB B 36MHOH KOPE;
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0) comeprkaHne OKCHJIOB B 3€MHOM KOPE;
B) pacrmpeeleHIe SJIEMEHTOB B pyaX U MUHEpaiax.
14. KoHueHTpUpOBaHHe

a) 9TO omnepanus (MPOIIECC), B pe3yIbTaTe KOTOPOM MOBBIIIAETCS OTHOIICHHE KOHIICHTPALIMH WU

KOJINYECTBA KOMIIOHEHTOB, COJIEPIKALIMXCS HA YPOBHE IpUMecel (MUKPOKOMITOHEHTHI), K
KOHIICHTPALUH UM KOJIMYECTBY OCHOBHOTO KOMIIOHEHTA (MAaKpPOKOMITOHEHT);

0) 3TO oneparys, B pe3yabTaTe KOTOPOH MUKPOKOMIIOHEHTBI IEPEXOAAT U3 O0JIBIIONH MacChl
o0pa3ia B Mayto; MPH 3TOM MOBBIIIAETCS KOHIIEHTPALUS MUKPOKOMIIOHEHTOB;

B) 9TO YCTPAHEHUE BIUSHUS MEIIAIOIINX KOMIIOHEHTOB.

16. Cyab(puanbie noauMeTaJIH4ecKne Pyabl coepKaT

a) METAJIIBI B BUE CYIb(DHIOB;

0) nupuT, CyIb(GUABI IPYTUX METAILJIOB;

B) METAJIJIbl B BUJI€ KUCIIOPOJIHBIX MUHEPAJIOB, JKEJI€30 B BHJI€ OKCUJIOB U CUIIMKATOB;

') CMECh CYIb(GUAHBIX U KHCIOPOACOACPIKAIIMX MUHEPAJIOB.

17. MackupoBaHue

a) MepeBo/I BemecTBa B (pOopMy, HE OKa3bIBAIOIIYIO MEIIAIOIIETr0 BIUSHUS;

0) TOpPMOKEHUE UITH TTOJIHOE TIOJJaBJIEHUE XMMUYECKON peakLu B IPUCYTCTBUHU BEILECTB,
CIIOCOOHBIX U3MEHUTD €€ HalpaBJIEHUE UM CKOPOCTh 0e3 00pa3oBaHuUs HOBOH (a3bl;

B) YCTpaHEHHUE BIMSHUS MEUIAIOIUX KOMIIOHEHTOB;

T') 9TO OTepalus, B pe3yJabTaTe KOTOPOH MOBBIIIAETCS OTHOIICHUE KOHIICHTPAIIUU WJIH KOJIMYECTBA

KOMIIOHCHTOB, COACPKAIINXCs HA YPOBHC HpHMeCSﬁ (MI/IKpOKOMHOHeHTH), K KOHLOCHTPAIWUH WUJIU

KOJIMYECTBY OCHOBHOI'O KOMIIOHEHTA (MAKpPOKOMIIOHEHT).

19. OpranosenTu4yecKkne N0OKa3aTeu, XapaKTepU3ywlIie Ka4eCTBO NUTheBOI BO/bI
a) 3arax, IpUBKYC, IBETHOCTh, MyTHOCTb;

0) 3amax , IPUBKYC, LIBETHOCTh, MyTHOCTb, CYXOl OCTaTOK;

B) 3amax, IPUBKYC, LIBETHOCTb, MyTHOCTb, )KECTKOCTb, LIEJIOYHOCTh, CyXOH OCTaTOK;

F) 3aliax, IpuBKYC, IBETHOCTb, MYTHOCTb, JKECTKOCTbD, CYXOﬁ OCTaToK, BOI[OpOI[HBIfI IIOKa3aTciib.

20. ITo Kpeabaaaio onpeaenasiioT

a) oOIuit @30T B MIOYBE;

0) o0mIMit a30T B JIFOOBIX OOBEKTAX;

B) HUTPATHBIN a30T.

21. OcHOBHBIE XapPaAKTEPUCTHKHU MUIIEBBIX NPOIYKTOB
a) OenKu, JKUPbI, YTIEBOAbI, SHEPreTHYecKas IEHHOCTb;
0) OerKu, KUPHI, yrIeBOAbl, BATAMUHBI, MUHEPAJIbHBIC BEIIECTBA;
r) OEJIKH, )KUPBI, YTIEBOABI, CyXOH OCTAaTOK.

22. MyTHOCTB U3MepsieTcs B

a) r/mi;

0) MOJIB/T;

B) rpajaycax;

r) 6anax.

23. O0mmii a30T onpenesilorT

a) no Keenpaaiio;

6) no Tropuny;

B) TUTPUMETPUIECKHM METOOM;

') TECT-METOJOM.
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Bonpocwul 015 nposedenus pyoerxrcno2o KOHmMpoOA 3HAHUIL:

1 pyOe:kHbBIIiT KOHTPOJIb B ()OpMe KOJUIOKBHYMA WJIM TECTA:

CoNoO~WNE

N Nl
~AWNEO

15.

OcHoBHbBIE O0BEKTHI aHAIK3A 10 COCTABY U 110 arperaTHOMY COCTOSIHHIO.
AHAIMTUYECKUI LIUKIT ¥ €r0 OCHOBHBIE ATAIIBI.

Knaccudukanus npupoaHbIX BO.

OcHOBHBIE aHAIMTUYECKHE NTPOOJIEMBI IIPU AHAIU3E.

OT60p 1Tpo0 BOJ M KX XpaHCHHE.

O60061eHHbIe (hrU3HYECKHE TOKA3aTEIH, ONPEACISIONINE KaueCTBO BOIBI.
O0600111eHHbIE XUMUYECKHE TT0KA3aTeINH, OIMPEIEISIIOIINE KaueCTBO BOIBI.
['maBHBIC HEOPraHWYECKHE KOMIIOHEHTBI IPUPOTHBIX BOJI.

CniocoObl KOHLEHTPUPOBAHHUSI TSXKEIBIX METAIOB M PAAHUOHYKIIHIOB U3 BOI.

. MCTO[[BI OMPCACIICHUA TAXKCIIbIX MCTAJJIOB B IPUPOAHBIX U CTOYHBIX BOJAX.

. OCHOBHEIE KJIaCCHI 3arpsA3HAOINX OPraHu4YCeCKUX BECUICCTB B BOJC.

. MGTOZII)I KOHLCHTPUPOBAHUSA, pa3ACICHUS U OIIPEACIICHUA OPIraHNYCCKUX BEIICCTB B BOJIC.

. OCOOEHHOCTH MMOYBEI KaK 00BHEKTA Oprxcanmeﬁ CpCabl. XHWMHAYECKHUM COCTaB ITOYB.

. Tsbxenbie METalIBI B IIOYBAX M JOHHBIX OTJIOKCHHAX: BAJIOBOC COACPKAHUC WU ITOJABUIKHBIC

(hOpMBL.
MeToibl M3BIICUCHUS, KOHIIECHTPUPOBAHHS M OIPEICICHHS 3arps3HIIONINX OPTraHUYEeCKHX
BCIIIECTB B IT0YBAX U JOHHBIX OTJIOKCHHSIX.

2 pyOeskHbIii KOHTPOJIb B (opMe KOJIOKBHYMA MJIM TeCTa:

N

©CoNo O

11.
12.
13.
14.

15.

XHMMHYECKUH COCTaB BO3yXa.

MeTtob1 0TOOpa POO M XpaHEHHUS ra3oB.

Heopranuueckne M OpPraHMYECKHE COEJUHEHMS BO3/1yXa NPUPOAHOIO U TEXHOTEHHOIO
IIPOUCXOXKICHNUS.

["a30BBIe BHIOPOCHI aBTOTpaHCIOpTa. ABTOMATH3allUs aHajIM3a BO3/AyXa. J(MCTaHIMOHHBIE
METO/Ibl aHAIH3a.

XUMHWYECKUH COCTaB IMUIIIH.

Hopmupyemsble nokasatenu npy aHalIu3€ MUILEBBIX IPOAYKTOB.

[TpuMeHeHne XMMUUYECKUX U HHCTPYMEHTAJIBHBIX METOJOB B aHAJIM3€ MUILEBBIX TPOLYKTOB.
Ornenka 6€30MacHOCTH MULIEBBIX MPOAYKTOB.

TpeboBanust k 0TOOpY, TPAHCIIOPTUPOBKA M XpaHEHHE OHomacc. AHaNINU3 OMOJIOTMYECKHX
MaTepuasoB Ha COJepKaHUeE JIEKapPCTBEHHBIX, TOKCUYHBIX M OYyPMaHUBAIOIINX BEIIECTB.

.Py,I[HLIe IMOJIC3HBIC HCKOIIACMbIC: IKCJIIC3HBIC, THTAHOMAIHUTHTOBLIC, MAPTAHICBLIC U

noJiMMeTaJmndeckue pyabl. CrnocoObl paslioKeHHUs, CXeMbl aHaIM3a TPH OIpeAesICHUN
OCHOBHBIX KOMITIOHEHTOB

HCI)YI[HBIC IIOJIC3HBIC UCKOITACMBbIC: CUJIMKATHBIC U Kap6OHaTHBIC HOpOZ[I)I.

Cunukatueiii ananu3. Ousnueckue U GU3NKO-XUMHUECKHUE METOIBI aHAIHU3a TIOPO/I.
OcCHOBHBIE 33/laud aHalM3a MeETaUIOB W CIutaBoB. CrmocoObl OTAEICHHs] OCHOBBI TMpHU
aHaJIM3€ CIUIABOB JKeJie3a U [IBETHBIX METAJIO0B.

Ornpezenenne JIETUPYIOMIMX JT00aBOK B CIIaBax >Kejie3a W B CIJIaBax IBETHBIX METAJUIOB.
ABTOMAaTU3UPOBAHHBIN KOHTPOJIb B IIBETHON M YEPHOI METAILTyprHUH.

COBpeMeHHBIe METOAbI aHAJIN3a BECUICCTB BI)ICOKOI\/'I YUCTOTHI.
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Noakown

© ®

10.

11.
12.

13.
14.

15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.
32.
33.

34.

Bomnpocel Kk 3xk3aMeHy

XVMHUKO-aHAJIMTUYECKUIT KOHTPOJIb pealbHbIX OOBEKTOB M €ro pojb B IMPOMBINIICHHOCTH,
T'€0JIOTHH, CEJTHCKOM XO35HCTBE, MEIUIIUHE.

OcHoBHbBIE O0BEKTHI aHATH3A.

AHAIMTHYECKUI LIUKIT ¥ €r0 OCHOBHBIE ATAIIBI.

[Ipo6oot6op. [IpencraBurensHas nmpoda, CrocoOkl €e MOTyUeHHUS.

DaKTOpbI, ONPEACTIAIONINE pa3Mep MPOOHI.

OT160p npoOBI TBEPABIX, FA3000Pa3HBIX U KUJKUX BEUIECTB.

OcobenHoctu 0TOOpa MPOO CETHCKOXO3SIMCTBEHHBIX NMPOAYKTOB M JPYTMX OHMOJIOTHYECKUX
MaTepuasoB.

TpancopTupoBKa U XpaHeHHe Mpoo, CIOCOOBI UX KOHCEPBAIIHH.

[TpoGonoaroroBka. Paznoxenue nmpo6. Ber6op criocoba paszinokeHus.

«Cyxoe» u «Mokpoe» pasznoxenue. CruiaBieHne U cliekaHue, MOocleAyIolee pacTBOPEHUE KakK
crocob nepeBeieHus MPoObl B pACTBOPHUMOE COCTOSTHUE.

WHaTeHcnpuKanys mporeccoB pa3iokeHnss 00bEKTOB Pa3TUIHON TPUPO/IHL.

Hcnonp3oBaHue JUIsl pa3ioKeHUs BBICOKO arpECCUBHBIX PEAreHTOB, MOBHIIICHHBIX TEMIIEPaTyp
U JIaBJICHUS. ABTOKJIABBI, IPEUMYIIECTBA UX UCTIOIH30BAHUSI.

YcKkopeHHOe pa3nioKeHue Mo/ IeUCTBUEM YIbTPa3ByKOBOTO U MUKPOBOJIHOBOTO MOJIEH.
CriocoObI HHTEHCHBHOTO PAa3JI0KEHUSI OPTaHUYECKUX BEIIeCcTB (KaTanu3, GOTONIN3, TUIa3MEeHHAs
JECTPYKITHS).

YHUHUKAIKS TOArOTOBKHA P00 00BEKTOB PA3TUYHON TPUPOIHI.

KonuentpupoBanue u pasjiejeHle Kak CTaJluu IpoOOnorOTOBKH.

OcCHOBHBIE METOJbl KOHIICHTPHPOBAHUS: COPOLMsS, OKCTPAKIHUS, KPHUOTEHHBIA CIOCO0,
buIbTpallMOHHBIE U MeMOpaHHbIE METOMbI, CBEpXKpUTHYECKas (IOUIHAS SKCTPAKILIUA,
peaKIOHHAast ra30Bast IKCTPAKIUS U IP.

CBs13b 3Tana npoOOMOArOTOBKH € MOCIEAYIOIIUM METOJIOM OIPE/EIICHUS.

OcHOBHBIE  KpPUTEpUH, OIpEAeNsIoUMe BBIOOp MeToja  OmpeneiaeHus  (TOYHOCTb,
qyBCTBUTEIBHOCTH, N30MPATENBLHOCTD U IP.).

Hepaszpymaromue meroapl anain3a. @a30oBblid aHAJIA3 B T€OJIOTUH U METAJUTYPryuM, €ro Ueiu u
CHOCOOBI MPOBEIEHUS.

Poutb xuMu4ecKkoro aHanu3a B peIeHuH MPo0IIeM OKpYIKAIOIIEeH Cpebl.

AHanuTnueckoe o0ecreyeHre CUCTEMbI HKOJIOTHYECKOT0 MOHUTOPHUHT .

[IpenensHO AOMYCTUMBIE KOHIIEHTPAIIHH.

[TpuoputeTHble 3arps3Hatole BenecTBa. CynepIKOTOKCUKAHTHI.

Ananus Boa. Knaccudukamnus Box. OCHOBHbIE aHATTUTHYECKHUE ITPOOIIEMBI.

[Tpo6ooT6op 1 XpaHeHue npoo.

Ompenenenne 000OMIEHHBIX (PU3MUECKMX M XUMHUYECKHX I[IOKa3aTeNe, OMpeaesronInX
Ka4ecTBO BOJBI: IPO3PAauyHOCTH, MYTHOCTH, LIBETHOCTH, BOJOpPOJHOIO  IOKa3aTeJs,
OKHCITUTEITFHO-BOCCTAHOBUTEIFHOTO TMOTEHIIMANA, MIETOYHOCTH, PACTBOPEHHOTO KHCIIOpPOJa,
OKHCIISIEMOCTH, XMMUYECKOT0 U OMoxuMuieckoro norpednenus kuciopoaa (XIIK u BITK).
buortecTrpoBaHne Kak crocod OIEHKH KauyecTBa BOI.

OnpeneneHre WHAMBUIYAIbHBIX HEOPTaHMYECKUX KOMIIOHEHTOB BOJ: XJIOPUIOB, (hTOPHJIOB,
HUTPUTOB, HUTPATOB, GocdaToB, cepoCOACPIKANINX AHUOHOB, HOHOB aMMOHHUS, MICTIOYHBIX H
IIEJI0YHO-3EMETbHBIX METALIOB.

OnpeneneHne ;KeCTKOCTH BOJIBI.

Omnpexnenenne cBOOOTHOTO XJIOpa.

@DOpMBI CYIIECTBOBAHUS TSHKENBIX METAIUIOB U PAJHOHYKIIUIOB B BOJIAX.

OnpezneneHue TSHKENBIX METAUIOB U PaJUOHYKINA0B. CrocoObl KOHIIEHTPUPOBAHUS TSKEIBIX
METAJUIOB M PaTUOHYKIIHJIOB U3 BOI.

[Tpupoauble opraHuueckue BemiecTBa Boj. OOmas olEeHKa COJIEp)KaHUs OpPTraHUYeCcKuX
BEIIIECTB: OMpe/eNIeHue OPraHnIeCcKOro YIiiepoa, a3ora, gocdopa.
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35.

36.

37.

38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.

53.

54,
55.

56.

57.

58.

59.

OcCHOBHBIE KJIACChl  3arps3HSIONIMX OPraHMYECKHX BEIIECTB: IOBEPXHOCTHO-aKTHUBHBIE
BEIIECTBa, (EHONbI, He(PTENpOAYKThI, MOJIMAPOMATHUECKUE YTIEBOJOPOMBI, a30T-, CEpo- U
docdopconepxkamme MECTUIUABI, XJIOPOPTaHUYECKUE COCAMHEHHs  (XJIOpCoaeprKalue
MECTHUIIH/IBI, TTOIUXJIOPUPOBAHHBIC OM(EHWITBI, TOIUXJIOPAUOCH30(YypaHbl, MOJIUXIOPAUOEH30-
- TUOKCHUHBI).

HcrouHuKM TONagaHus, YCTOMYMBOCTb B OKPYJXKAKOIIEH Cpele, TOKCHUYHOCTb, METOJBI
U3BJICYCHHUSI, KOHIIEHTPUPOBAHUS, Pa3Ae/ICHUS U OIPEICICHHUS.

Amnanus Bo3ayxa. OCHOBHBIE IPOOJIEMbI aHAIHM3a TOPOJCKOT0 BO3AyXa, BO3/1yXa pabodel 30HbI,
MIPOMBIIIJICHHBIX U TPAHCIIOPTHBIX BEIOPOCOB.

Crocobbl 1 Meroabl oTOopa mpoO Bo3ayxa. ApTedaxTsl, BO3HUKAIOUIME B IpOLECCe
npobooTbopa.

XuMHUECKUH cocTaB Bo3ayxa. OmnpeneneHHe HEOPraHMYECKMX KOMIIOHEHTOB BO3/yXa
IPUPOJHOTO W TEXHOTCHHOTO IPOUCXOXKIACHHS: O30HA, OKCHUIOB YIJEpoJia, a30Ta, CEpHI,
aMMHaKa, CepOBOAOPOA.

Onpenenenre OpraHuYecKuX COeAMHEHUMN: anupaTHUYeCKUX U apOMaTHUYECKUX YTIIEBOIOPOIOB,
KapOOHMJIBHBIX W XJIODOPTAaHUYECKUX  COEIWHEHHH, ()EHOJOB, CHHPTOB, 3(PHUPOB,
METAIJIOOPTaHUYECKUX COSIMHEHUN, MEPKAIITAaHOB, al(paTHUECKUX aMHHOB.

AHainu3 ra30BbIX BEHIOPOCOB aBTOTPAHCIIOPTA.

Abspozonu: obpazoBaHue B aTMocdepe, posib B IEPEHOCE HENETYYNX 3arpsi3HSIONINX BEUIECTB,
0COOEHHOCTH TPO000TOOpa U aHAIH3A.

ABTOMaTH3anusl aHaiu3a Bo3ayxa. OCHOBHBIE THIIBI Ta30aHAIM3AaTOPOB. JlMCTaHIIMOHHBIE
METO/IbI aHAJIN3A.

AHanu3 IoYB U JIOHHBIX OTJIOXKeHHH. OCOOEHHOCTH MOYBBI KaK 00bEKTa OKPYKAIOIICH Cpeibl.
[Tpo6ooTdop. XUMUYECKHUIT COCTAB TTOYB.

['ymycoBble BeliecTBa: CTPOCHHE, PEAKIMOHHAs CIIOCOOHOCTh, (PYHKIMHM B OKpYyKarolieu
cpene.

3aayn aHaTUTHYECKOTO KOHTPOJIS MOYB.

Ornpenenenne 0OOOIIEHHBIX TOKa3aTeNield: €MKOCTH KAaTHOHHOTO OOMEHa, KHCIOTHOCTH,
OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO TOTEHLIMANA, COJIEPXKaHMUs JIETKOPAaCTBOPUMBIX COJIeH,
OMOJIOTMYECKOM aKTUBHOCTH.

OnpeneneHyre HEOPraHMYECKUX KOMIIOHEHTOB. DJIEMEHTHBIA 1 MOJIEKYJIIPHBII aHANN3.
[TpoGonoaroroBka. AHaaM3 BOJHOM BBITSHKKH HA COJEPKAHNUE HUTPATOB, HUTPHUTOB, XJIOPUIOB,
CyJb(aToB, METOYHBIX U MIET0YHO-3EMEIbHBIX METAIIOB.

OmnpezneneHne TSHKETBIX METAIUIOB: BAJIOBOTO COACPIKAHUS M ITOJABHKHBIX (DOPM.

OmnpezneneHue  OpraHUYECKUX  KOMIIOHEHTOB.  OJIEMEHTHBIH  aHalu3:  OIpeJesieHue
OpPTraHUYeCKOTO YIIepo/ia ¥ OPraHMYEeCKOro a30Ta.

OmnpezneneHne TOKCHYHBIX BEIIECTB: IMECTHIMIOB, HEPTENPOAYKTOB, MOJIUAPOMATHUYECKUX
YTIIEBOAOPOIOB, XJIOPOPTAHUIECKUX COSTUHEHHA.

Mertobl U3BII€UEHNUS M KOHIIEHTPUPOBAHUS 3aTrPS3HAIONIMX OPraHMYECKUX BEIECTB.

AHaM3 THIIEBBIX M CENBCKOXO3AWCTBEHHBIX MPOAYKTOB. OCHOBHBIE aHAIMTHYECKHE
poOIIEMBI.

XUMHUYECKHE BelIecTBa NHINU: COOCTBEHHBIE MHHEpalIbHBIE W OpraHMYECKHE BEIIECTBa,
NUIIeBble 100aBKH, YyKE€pOJHbIE BeliecTBa. MeToabl WX H3BJICYEHUs, KOHIIEHTPUPOBAHUS,
pasiecHusI.

OnpeneneHre KOMIIOHEHTOB, ONPEENIONMX MHIIEBYIO EHHOCTh MPOAYKTa: OENKOB, KUPOB,
yTJIEBOAOB, BATAMUHOB, aMHHOKHUCIIOT U IPYTHX OPTaHHYECKUX KUCIIOT.

Ornenka 0€30MacHOCTU MUILEBBIX MPOAYKTOB: OIpeeNieHHe TOKCHYHBIX METaIoB (PTYTH,
MBIIIbSIKA, CBUHIIA, KaJMHUsS, OJIOBA, MEOU W Jp.), HUTPATOB, HHUTPHUTOB, NECTUIUIOB,
AHTHUOMOTUKOB, KOHCEPBAHTOB, MUIIEBBIX J00aBOK, N-HUTPO30aMUHOB, MUKOTOKCHHOB U JIp.
AHanu3 O6uonoruueckux marepuayioB. TpeboBaHus K 0TOOPY, TPAaHCHIOPTHPOBKA U XpaHEHHE
6uomacc.
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80.
81.

82.
83.
84.

85.
86.

AHanmn3 OMOJOTHYECKUX MAaTEPUAIOB Ha COJIEP)KaHME JICKAPCTBEHHBIX MPENapaToB, TOKCHYHBIX
Y 0J1ypMaHUBAIOIIHNX BEIECTB.

CriocoObI U3BJICUYCHHS M KOHIICHTPUPOBAHUS TOKCUKAHTOB. TeCcT-MEeTOIbI.

AHann3 TeoJIOrHuecKux 00beKTOB. BRIOOP cXeMbl aHaMm3a, ONmpeesieMOi IPUPOIO 0OBEKTa.
PynHbie mosie3HBIC MCKOMAEMBbIC: KEJIE3HbIE, TUTAHOMArHUTHTOBBIC M MapraHIICBbIC PY/bI.
Crioco0bI pa3noKeHus: B 3aBUCUMOCTH OT COACPIKAHMSI JKele3a U KPEMHUSL.

OnpeneneHne jkene3a, aTOMUHUS, MapraHiia, NMpUMeceld THTaHa, BaHAIWs, HUKEIs, MEMIH,
XpomMa.

OrnpezerieHre KOMIIOHEHTOB BMEIIAIOIICH TTOPOIBI.

[Momumerannmuyeckue pyabl. CxeMbl aHaiW3a IPU ONPEIEICHUU OCHOBHBIX KOMIIOHEHTOB
(Menu, IUHKA, JKeJie3a, CBUHIIA, KaJIMHsI) U MUKPOIIPUMECEH (Cephl, MBIIIbsIKA K MapraHIla).
OcoOeHHOCTH aHanM3a PyA XpoMa, HUKENd, KoOaibTa, PTyTH, OJ0Ba U CypbMbl. CrocoOsl
OTJICJICHUS XPOMa, PTYTH, 0JIOBA U CYPbMBI ITPH OINPE/ICICHUH MUKPOKOMITIOHEHTOB B pyJaxX.
AHanM3 TreoJIOTUYECKUX MAaTEepPHAlIOB, COJEPIKAIIUX pPEaKO3eMelIbHbIe 3JIeMEHTH. CIOCOOBI
BBIJICJICHUSI, KOHLIECHTPUPOBAHUSA U onipeaeneHus P30.

AHanmy3 HEPYIHBIX TOJE3HBIX HWCKOIMAEMbIX: CHJIMKATHBIX M KAapOOHATHBIX TMOPOJI.
OmnpezencHue xapakrepa MOpoAbl U OCHOBHBIX KoMmmoHeHTOB: Si02, Al,O3, Fe203, FeO, MgO,
Ca0, Nax0, K70, P20s5, MnO, paznu4Hbix (Gop™ BOJIBI.

CUIIMKaTHBIN aHAIIN3.

dusnueckue U PU3NKO-XUMHUUECKHE METO/IbI aHAJIU3a TTOPOJI.

AHanu3 MeTaioB ¥ cruiaBoB. OCHOBHEIC 33/1a4H aHAJIM3a METAJUIOB U CILJIaBOB.

CriocoObI OT/IeTICHUS] OCHOBBI TIPH aHAIM3E YyT'YHA, MEU, HUKEIIS, JTFOMHHHSL.

OrnpezeneHne ra3000pa3yroIIMX BEIIeCTB — yIiepo/ia, CEPhl, BOJOPO/Ia, KHCIOPO/a, a30Ta.
Omnpenenenne hochopa U KPSMHHUS.

OrnpezelieHne JICTUPYIOIIMX J00aBOK B YEPHBIX MeETalaX M CIUIaBax »JKejle3a: Xpoma,
Maprasiia, HUKels, BoJibppama u MouOIeHa.

AHanm3 MeIbCcoIep)KaIIuX CIUTaBoB (OpOH3, TaTyHEel ), AIIOMUHUEBBIX M HUKEJICBBIX CILJIaBOB.
Ornpezenenne mpuMecei MeIu, HUKEIs, IMHKA, CBUHIIA, OJIOBA, MarHUs B CIUJIaBax IIBETHBIX
METAJIJIOB.

Oco0eHHOCTH aHaJIM3a KAPOIPOUYHBIX CIUIABOB, COJEPKAIMX HUOOWHM, TaHTaJ, IMUPKOHHM,
THTaH.

ABTOMaTH3WPOBAHHBIN KOHTPOJIH B I[BETHON M YEPHON METAILTYyPTHUH.

AHanu3 BeNIeCTB BBICOKOW YHCTOTHI. T€XHMKA BBIMOJHEHUS aHajdu3a BEIIECTB BBICOKOM
YHCTOTEHL.

TpeboBanusi K KadecTBY pe3yJbTaTOB aHaiu3a (4yBCTBUTEIBHOCTH, MPaBUIBHOCTH,
BOCIPOM3BOJANMOCTH).

ITytu noBeimeHuss vyBcTBUTENbHOCTH aHanm3a. COC. "KoOHTponbHBIM ONBIT" W IyTH
CHWDKEHUS TOMPABKH Ha KOHTPOJIbHBINA OIBIT.

Omnpenenenne Mukponpumeceit meramios, C, N, O, H, Si.

CoBpeMeHHbBIE METO/Ibl aHATN3a BEIIECTB BHICOKOW YUCTOTHI.

Ornenka pacnpeneneHus nIpuMeceil Ha TTOBEPXHOCTH, B TTyOMHE U o0beMe O0BbeKTa. AHaIH3
TBEPAOW MOBEPXHOCTH. MUKPO30H10BbIE METO/IBI.
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Oo0pasen OuteTa Mo AMCHHUIINHE
«AHAJM3 NPUPOJHBIX U NPOMBIILJIEHHBIX 00bEeKTOB

d)opMa IMPOBCACHUA DK3aMCHA: CMCIIaHHAaA — IMCbMCHHAA U YCTHAA

Munucmepcmeo nayku u gvicuiezo oopazosanus PO
Cesepo-Ocemunckuii cocyoapcmeennutii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgpeopa oowent u neopzanuueckoii xumuu.

Hucyunauna «Ananus npupooHvxX U RPOMbIUIEHHBIX 00BEKM06)

Hanpaenenue nacucmpamypot 04.04.01 Xumusa
1 kypc, 1 cemecmp
IK3AMEH

IK3AMEHAIIMOHHBIN BUJIET Ne 1

1.  XuMHKO-aHaJIUTHUYECKUNH KOHTPOJb PEAIbHBIX OOBEKTOB M €ro poJib B MPOMBIIIICHHOCTH,
re0JIOTHH, CEITHCKOM XO0351CTBE, MEIUILIUHE.

2. «Cyxoe» U «MOKpoe» pazioxeHHe mpu mpodomnoaroroBke. CruiaBieHHE M CIIEKaHHE,
MOCJIEIYIOIIEe PACTBOPEHHUE KaK CIIOCO0 MepeBeeHNs TPOObI B pACTBOPUMOE COCTOSTHUE.

3. AHanmu3 MeabCoJepXKalluX CIulaBoB (OpOH3, JaTyHeW), aJIOMUHHUEBBIX M HUKEJEBBIX
CIIJIABOB.
3aB. kadenpoit 001IeH 1 HEOPraHMYECKOW XUMHUH J.J. Cumeonunaun
JouenT xadenpsl, K.X.H. O.B. Heénona

OueHuBaHue 0TBETAa CTY/JAEHTAa HA IK3aMeHe

Xapaxmepucmuka omeema Ouyenka

JlaH TIONHBIN, pa3BepHYTHIM OTBET Ha TOCTaBIEHHBIA BOMPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUN 00 OOBEKTEe, MNPOSBISIOMIAsICS B
CBOOOJHOM OTEPUPOBAHUH MOHSATUSIMHU, YMEHUH BBIACITUTH CYIIECTBEHHbBIE
W HECYNICCTBCHHBIE €r0 MPHU3HAKH, TNPUINHHO-CIICJICTBEHHBIC CBSI3H.
3HaHne 00 00bEKTE JEMOHCTPHUPYETCs Ha (pOHE MOHUMAHUS €r0 B CHCTEME
JTAaHHOW HAYKA M MEXKJIUCIUTUTMHAPHBIX cBs3eil. OTBeT dopmMmynupyercs B
TEPMHUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM, IOTUYEH, JOKa3aTelleH,
JEMOHCTPHPYET aBTOPCKYIO MO3UIIHIO CTYJICHTA.

OT1anuno

I[aH HOJ'IHI)IfI, pa3BepHYTLII>’I OTBET Ha MOCTaBJICHHBIN BOIIPOC, IMOKA3aHO
YMCHUEC BBIACINTL CYHMICCTBCHHBIC MW  HCCYIICCTBCHHBLIC IIPU3HAKH,
MMPUYNHHO-CIICACTBCHHBIC CBA3U. OTBeT 4eTKO CTPYKTYpPUPOBAH, JIOTUYCH,
H3JI0KEH B TCPMHWHAX HAYKH. O)IHaKO JONYIICHBI HC3HAYUTCIIbHBIC OIIOKHU
WM HCAOYCTHI, HCIIPABJICHHLIC CTYACHTOM C IIOMOHIIBIO «HABOIAAIIHUX»
BOIIPOCOB MNPENOaaBaTCIIA.

Xopomo

Jlan TIONHBIM, HO HEAOCTATOYHO TIOCIEAOBATSIbHBIM  OTBET Ha
IIOCTABJIICHHBIA BONPOC, HO IPU 3TOM I[I0OKa3aHO YMEHHUE BBIJAEIUTH
CYIIECTBEHHBIE U HECYIIIECTBEHHbIC MPU3HAKA M MPUYUHHO-CIICICTBEHHbIE
cBs3u. OTBET IIOTMYEH W W3JIOKEH B TEepPMUHAX HaykKu. MOryT OBITh
JOTYIIEHBI OMHUOKH B OMPEICICHUH OCHOBHBIX TTOHITHH, KOTOPHIE CTYICHT
3aTpyIHSETCS UCIPABUTh CaMOCTOSTENbHO. PedeBoe odopmienue Tpedyer
MONPABOK, KOPPEKIINH.

YaoBierBopure/ib
HO
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JlaH HENOJHBIM OTBET, JOTHMKA U IOCIEAOBATEIBHOCTD U3JI0KEHUSI UMEIOT
CylLIeCTBEHHbIE  HapyuleHusa. JlomymieHbl rpyOble  OMIMOKM  IpH
ONPEIEICHUN CYIIHOCTU DPACKPBIBAEMBIX IIOHATUN, TEOPUM, SBJICHHM,
BCICACTBHE  HEMOHMMAHUSA  CTYIEHTOM  MX  CYHICCTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB U CBs3el. B OTBETE OTCYTCTBYIOT BBIBOJBI.
VYMeHHue pacKpbITh KOHKPETHbIE HPOSBIECHUS OOOOIIEHHBIX 3HAaHUHA He
II0Ka3aHO. JlOIOIHUTENbHBIE U YTOUHSAIOIIME BOIPOCHI MPENOAABaTeNs HE
IIPUBOJAT K KOPPEKLIHMH OTBETA CTYJIEHTa HE TOJIBKO HAa IIOCTABICHHBIN

BONPOC, HO M Ha ApPYyrue BOMNPOCHI JUCHUIUIMHBEL. PedeBoe odopmienue
TpeOyeT NONpPaBOK, KOPPEKLIUH.

Heynosiiersopure
JILHO

IToka3zaTenn u KPUTECPUHA OLNCHUBAHUSA KOMIIeTEHIIUIl Ha PA3IUYHBIX 3Tanax ux

Q)OpMﬂpOBaHI/Iﬂ, OIMHMCAHHUEC KA OLICHUBAHUA

YpoBenb chopMUPOBAHHOCTH KOMIIETCHUM I

«MUHUMAJbHBII
YPOBE€Hb
He JOCTUTHYT»
Onenka
«HEY/I0BJIETBOPUTEJILHO»

«MuHNMAJTBLHBIA
YPOBEHb»
Onenka
«YAOBJIETBOPHTEIbHOY

«Cpeanuii ypoBeHb»
Ounenka
«XOpo1I0»

«BbICOKMI YPOBEHDb»
Ounenka
«OTJIUYHO»

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

chopmuposgativl. cpopmuposativl. chopmuposatb. chopmuposativl.
3HaHus otcyTcTBYIOT, | ChopMupoBaHEI 3HaHus oOmmpHeIe, | 3HaHUA TBEpAbIE,
YMEHHMsI W HaBbIKM He | 0a30BbIC CTPYKTYPBI | CHCTEMHEIE. apryMEHTUPOBAHHEIE,
c(hopMHPOBaHHI. 3HaHUM. Ymenus HOCSIT | BCECTOPOHHUE.
YMmenus (parMeHTapHBI | PEPOTyKTHBHBIN YMmenus YCTIEITHO
u HOCSIT | Xapakrep, MIPUMEHSIOTCS K
PenpOTyKTUBHBIN MIPUMEHSIOTCS K | pEUICHUIO KaK THIIOBHIX,
xXapakrep. pelIeHnIo TUTIOBBIX | TAK M HECTaHJAPTHBIX
HemoHcTpupyerca 3a7laHuM. TBOPUYECKHUX 3aJlaHUM.
HU3KHAA ypoBeHb | JleMOHCcTpupyeTcs JeMoHncTpupyercs
CaMOCTOSITETLHOCTH JIOCTaTOYHBIA YPOBEHB | BBICOKHH
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITEILHOCTH YPOBEHBCAMOCTOSATEIBH
YCTOHYUBOIO 0oCTH, BBICOKAsI
MPAKTHIECKOTO aJanTHBHOCTH
HaBbIKA. MTPAKTHUYECKOTO HABBIKA
Onucanue KPUTEPUEB OLIEHUBAHUS
OO0yuarommuiics OO0yuaromuiics OO0yuarormiics OO0yuarommiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CyILECTBEHHBIC MPOOEIHI | - 3HAHUS | - 3HAHWE W TIOHUMAaHUWE | - riry0Ookwue,
B 3HAaHUAX  y4eOHOTO | TEOPETUIECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
Marepuana; MaTepuana; KOHTPOJUPYEMOT'O apryMEHTUPOBAaHHbIE
- JTIOTIYCKAIOTCS | - HEIIOJIHBIE OTBETHI HA | 00beMa MPOrPAaMMHOTO | 3HAHUS TMPOTPAMMHOTO
MPUHITUITHAIBHBIE ONTHOKN | OCHOBHEIE BOIIPOCHI, | MaTepuaa; Marepuania;
NpH OTBETC HAa OCHOBHEIC | OIMOKM B OTBETE, | -  TBEpAblE  3HAHUS | - IIOJIHOE ITOHUMAaHUE
BOIIPOCHI, OTCYTCTBYET | HEIOCTATOUHOE TEOPETUUECKOIO CYIIHOCTHU u
3HaHWE W  TOHMMAaHWE | IOHUMAaHUE CYITHOCTH | MaTepuaa. B3aMMOCBSI3H
OCHOBHBIX  TOHSATHHA W | M3JIaraeMbIX BOMPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBbIX
KaTeropu; - HEYBEpEHHbIE U | YyCTaHABIIMUBAThH U | IPOLIECCOB U SIBJICHUM,
-HETIOHWUMAaHHUE CYITHOCTH | HETOYHBIC OTBETHI HA | OOBSICHATH CBSI3b | TOYHOE 3HAHHE
JTIOTIOJTHUTETHHBIX JIOTIOJTHUTEIHHBIC MPaKTUKH W TEOPWH, | OCHOBHBIX TIOHATHH B
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BOTIPOCOB B pamMKax | BOIPOCHI; BEISBIISTH pamMKax 00CYXITaeMbIX
3aJIaHNM; - HEJIOCTaTOYHOE | IPOTUBOPEYHS, 3aJIaHUM;
- OTCYTCTBHE yMEHHS | BIaJeHHE JIUTEPaTypoi, | MpoOIeMbl u| - CIOCOOHOCTD
BBITIOJHSTh TPAKTUYCCKUE | PEKOMCHIOBAaHHOM TEHJICHIIUU Pa3BUTHUS; yCTaHaBIIUBAaTh u
3a/1aHus, MIPOrPaMMOi - MIpaBUIIbHBIE 1 | OOBSICHSTH CBSI3b
MpeTyCMOTPEHHBIE TUCTIUTUTAHBL; KOHKPETHEIE, 0e3 | MPaKkTUKH U TEOPHH;
MPOrpaMMOi JUCIUIUIMHEL, | - yMEHHE 0e3 TpyObIX | TpyObIx omuoOoK, | - JIOTHYECKH
- OTCYTCTBHE TOTOBHOCTH | OIIMOOK pemaTb | OTBETHI Ha | MMocJeoBaTeNbHbIE,
(crmocobHOCTH) K | IpaKTHYEeCKUE 3aJaHus, | TOCTABIICHHEBIC coaepKaTelbHEIE,
JUCKYCCHM HM  HH3KYIO | KOTOpBIE CIEAyeT | BOMPOCHL; KOHKPETHBIS u
CTCTICHb KOHTAKTHOCTH. BBITIOJTHUTD. - yMEHHE  pemaTh | UCUEPIIBIBAIOLINE

MpaKTHYECKre 3aJaHud, | OTBETHI HA BCE 3aJaHUs,

KOTOpBIE clenyer | a TaKkKe

BBITIOJTHUTB; JTOTIOTHUTEIBHBIC

- BJAJE€HHWE OCHOBHOH | BOIIPOCHI IK3aMEHATOPA;

JIUTEPATYPOH, - yYMEHHE  pelaTth

PEKOMEHIOBaHHOM MPaKTUIECKUE 3aJaHHS;

MpOrpaMMoi - cBOOOHOE

JUCITUTLTAHBL; WCTIONTb30BaHMUE B

- HaJM4uhe COOCTBEHHOH | OTBETaX Ha BOMIPOCHI

000cHOBaHHOU MaTepHajoB

TTO3UTTIH [0 | peKOMEHIOBaHHOMN

00Ccy)IaeMBIM OCHOBHO# "

BOIIPOCAM. JIOTIOJTHUTEIbHOM

BozmosxHBI JTUTEPATYPHI.

HE3HAYHUTEIHHBIE

OTOBOPKH u

HETOYHOCTH B

PaCKpBITHH  OTJIENBHBIX

MIOJIOXKEHUN  BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETax.

9. YueOHO-MeTOAUYecKOE U MH(OPMALIMOHHOE o0ecriedeHne TUCIUTIMHBI

Jlureparypa
@) OCHOBHAA Tumepamypa:

=

bok P. Metonas! paznoxenus B ananutuueckoil xumun. M.: Xumus, 1984. — 432 c.

2. MopocanoBa C.A., IIpoxopoBa I'.B., CemenoBckas E.H. Meronpl aHanm3a TPUPOIHBIX H
HIPOMBIIIIEHHBIX 00beKkTOB. M.: M31-B0 MI'Y, 1988. — 92 c.

3. Jlypwe }0.}O. Ananutnyeckass XuMusl TPOMBIIIICHHBIX CTOYHBIX BOA. — M.: Xumus, 1984. —

447 c.

Mertonpl aHanu3a 3arpsi3HeHU Bo3ayxa. — Mro: Xumus, 1984. — 384 c.

Metonsl aHanu3a npupoaHbIX U cTouHBIX Boa /AH CCCP, WHCTUTYT TEOXUMHUU H

aHanmutndeckor xumun um. B.W. Bepuanckoro. — M.: Hayka, 1977. — 258 c.

6. Meroapl aHanM3a 00BEKTOB OKpyKatoineil cpeasl: C6. Hayu. Tpynos / AH CCCP, Cub. otx,.,

Wn-1 kartanu3za; oTB. peaaktop B.B. Manaxos. — HoBocubupck: Hayka, 1988. — 144 c.

Meroas! ananu3a nectuuuioB. — M.: Hayka, 1972. — 159 c.

8. AunekceeB B.H. KoymmuecTBennsiid ananu3: mox pen. [1.K. Aracsaa. — M.: Anbsac, 2013. — 504

c.

ok

~
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ananmutrueckast xumusi. Jlaboparopusiii mpaktukym: [locooue ans By3os/ B.I1. Bacunbes, P.I1.
Mopo3soBa, JI.A. Kouepruna; Ilox pen. B.Il. BacunbeBa. — 2-e u3z., nepepab. u gom. — M.:
Hpoda, 2004. — 416 c.

Bacunve B.Il. Awnamutnueckas xumus: B 2 kn. Ku.l. Turtpumerpuueckue u
rPaBUMETPUYECKUE METOIbI aHaIM3a. Y4eOHUK. — 4-¢ u3g., crepeotunt. — M.: Ipoda, 2005. —
366 c.

Bacunres B.I1. Ananmutnueckas xumust: B 2 kg, Ku.2. Ou3uko-xuMudyecKre METOILI aHaIn3a.
YueOnuk. — 4-e u3a., crepeorurt. — M.: JIpoda, 2012. — 384 c.

Jlypee FO.1O. CnpaBounuk no ananutudeckoit xumuu /FO.1O. Jlypse. 6-¢ uznanue, nepepad. u
qom. - M.: Anbsanc, 2013. — 448 c.

Tapacenko, E.B. ®usuko-xumudeckuii aHaiM3 T1OYB: J1aOOpPATOPHBIM MPAKTHKyM /
E.B. Tapacenko, O.H. JlenucoBa; IloBOMKCKMH  TOCylapCTBEHHBIH  TEXHOJIOTMYECKHM
yuuBepcuteT. — Momkap-Ona:  IIOBOMKCKMEI — TOCYIAapCTBEHHBI  TEXHOJIOTHYECKUIA
yHuBepcurer, 2017. — 56 c¢.: wun. — Pexum Jgocryna: 1o HOJOUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=476515

Hpyros, F0.C. Ananu3z 3arpsiznenHoit Bogsl: [16+] / FO.C. [Ipyros, A.A. Pogun. — 3-e m3n.,
37eKTpoH. — MockBa: Jlaboparopus 3Hanmii, 2020. — 681 c¢. — (MeToapl B XUMHH). — Pexxum
noctyna: o noamucke. — URL:https://biblioclub.ru/index.php?page=book&id=445862
Hpyros, FO.C. Ananu3 3arps3HEHHOM TOYBBI U oOmacHbIX 0TX0a0B: [16+] / FO.C. pyros,
A.A. Pogun. — 5-e u3na., anexktpoH. — Mocksa: Jlabopatopus 3uanuid, 2020. — 472 c. : cxem.,
tabn., wi — (Merompt B xumuu). — Pexxum goctyma: 1o TMOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=445866

Hpyros, [0.C. IIpo6omoarotoBka B skojormueckoM ananuze: [16+] / FO.C. dpyros,
A.A. Pomun. — 6-¢ m3., amekTpoH. — Mocksa : Jlabopatopus 3uanmii, 2020. — 858 c. : cxem.,
tabn., wi. — (Merompt B xumuu). — Pexxum goctyma: 1o MOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=446109

Hpyros, H0.C. TasoxpomarorpaduuecKuii aHaaM3 3arpsA3HEHHOro Bo3ayxa: [16+] /
10.C. lpyros, A.A. Pogun. — 6-e u3n., anektpoH. — Mocksa : Jlaboparopus 3Hanwmid, 2020. —
531 c¢: wn — (Merogsl B xumuu). — Pexum [goctyma: MO TOIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=445907

Hpyros, }0.C. MOHUTOPUHT OpPraHMYecKUX 3arpsi3HeHuN NpupoaHoi cpensl: 500 MeTonuK:
[16+] / FO.C. pyroB, A.A. Ponun. — 5-¢ u3n., anekTpoH. — MockBa : Jlaboparopusi 3HaHUH,
2020. — 896 c. : cxeM., Tabmd., un. — (MeTtoasl B XuMum). — Pexum J0cCTyma: mo moamucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=214117

Hpyros, HO.C. Ta3zoxpomarorpaduueckas wuaeHTU(DUKAIMS 3arps3HEHUI BO3/1yXa, BOJBI,
nouBsl U 6uocpen: [16+] / FO.C. Ipyros, U.I'. 3enkeBuu, A.A. Poaun. — 4-¢ u3a., SIEeKTPOH. —
Mocksa: Jlaboparopus 3nanwmii, 2020. — 755 c. : cxem., Tabmn., wi. — (MeToabl B XUMUH). —
Pexxum noctyna: mo mognucke. —

URL:https://biblioclub.ru/index.php?page=book&id=466576

0) OoonoanumenvHan 1umepamypa

baitepman K. Onpenenenne ciie10BbIX KOJIUYECTB OPraHUYeCKuX BemecTs. — M.: Mup, 1987. —
462 c.

®denopos, A. A. MeToasl XUMHYECKOTO aHaJIN3a 00BEKTOB MPUPOIHOM cpenbl /A. A. denopos,
I'. 3. Kasues, I'. JI. KazakoBa. - MockBa: KonocC, 2013. - 118 ¢. (YueOuuku u yuebd. mocodus
JUTSL CTYJIEHTOB BbICII. yueb. 3aBenenuii) - ISBN 978-5-9532-0288-6. - Tekct: aneKkTpoHHBIIH //
OBbC «KoHcynbTaHT cTyaeHTa»: [calT]. —

URL: https://www.studentlibrary.ru/book/ISBN9785953202886.html

AnekcanapoBa, 3. A. AHanuTH4eckas XuUMHUS. TeopeTHuecKkne OCHOBBI W J1TaOOpaTOPHBII
npaktukyMm. B 2 kH. Ku. 2. ®usuko-xumMuyeckue METOJbl aHaIM3a: MPAKTUKyM /
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

AnekcanapoBa J. A. , TlaiinykoBa H. I'. - Mocksa: KonocC, 2013. (YueOnuku u y4yeOHbIE
nocoOus I CTYACHTOB BhIcIIUX y4ueO. 3aBemenwmii) - ISBN 978-5-9532-0742-3. - Tekcr:
anextpoHHbIl // DbC «KoHCyabTaHT cTyneHTa"»: [calT]. —

URL.: https://www.studentlibrary.ru/book/ISBN9785953207423.html

NHcTpyMeHTabHBIE METOABI aHamu3a [ DnekTponHblil pecypce] / JI.@. IlomoBa - ApxaHreiabek:
N CADY, 2014. - http://www.studentlibrary.ru/book/ISBN9785261010074.html
AHAIUTUYECKHA KOHTPOJIb OJaropogHbIX METALIOB [DineKTpoHHBIN pecypc]|: KomnekTuBHas
monorpadus / [lox pen. Kapnosa F0.A., bapanosckoii B.b., XKurtenko JLIL. - M.: Texnocoepa,
2019. Pexxum goctyma: https://www.studentlibrary.ru/book/ISBN9785948365541.html
DKOJIOTMYeCKHe aHAIM3bI IIPU pa3iuBax HePTH M HePTENpOAyKTOB [DIIEKTPOHHBINH pecypc:
npaktuueckoe pykoBoacTBo / [pyros 10.C., Ponun A.A. - M.: JlaGoparopus 3Hanui, 2020.
Pexxum nocryna: https://www.studentlibrary.ru/book/ISBN9785001018377.html

Metposorusi ¥ oOecnedYeHHe KadyecTBa XMMHUUYECKOT0 aHalin3a [DIeKTpOHHBIH pecype] /
HBopkun B.W. M3nganue BTOpOe, mMcmpaBieHHOEe M jaomnoiHeHHoe - M.: Texnocdepa, 2019.
Pexxum moctyna: http://client.studentlibrary.ru/book/ISBN9785948365640.html
AnekcannpoBa, J.A. Ananutudeckas xumus B 2 kuurax. Kuura 1. Xumuueckue MeETOJIbI
aHanM3a: y4eOHUK U MPaKTUKYM JUIs By30B / D.A. Anekcanaposa, H.I'. 'aiinykoBa. — 3-€ usn.,
ucnp. u jgom. — MockBa: M3marensctBo IOpaiit, 2020.— 537 c.— (Bricmiee
obpazoBanue). — ISBN 978-5-534-09354-4. — Tekct: anekrponnsiii / ObBC IOpaiT [caiiT].
— URL: https://urait.ru/bcode/450432

AnekcannpoBa, J.A. AHanuTuuyeckas xumusg B 2 kHurax. Kaura 2. dusuko-xumuueckue
METO/BI aHAIN3a: yYeOHUK M MPAKTUKYM JUIS By30B /D.A. Anekcanaposa, H.I'. [aiinykoBa. —
3-¢ u3a., ucnp. U jgomn. — Mockpa: M3narensctBo IOpaiit, 2020. — 344 c. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-09460-2. — Tekcrt: anmekrponnbiii / OBC HOpaiiT [caiT].
— URL:https://urait.ru/bcode/450453

Xanduna, I1.JI. Ananu3 MUHEPATbHOTO CHIpbs: yueOHoe mocobme: [16+] / I1.J. Xanduna ;
KemepoBckuii rocynapcTBeHHbli yHuBepcuTeT, Kadenpa ananurnyeckoit xumuu. — Kemeposo:
KemepoBckuii rocynapcrBeHsbslii yHusepcuter, 2014. — 72 c.: win. — Pexum poctyma: mo
noamnucke. — URL:https://biblioclub.ru/index.php?page=book&id=278841

[Tonosa, JI.®. UHCcTpyMeHTaIbHBIE METO/IbI aHaNM3a: [IpakTHKyM MO aHAIUTUYECKOW XUMUHU /
JI.®. TTonoBa; CeBepHblii (ApkTHUecKuil) ¢eaepanbHblii yHUBepcuTeT M. M.B. JlomoHOCOBA.
— Apxanrenbck: CeBepHblii (ApkTndeckuil) ¢penepanbablii yausepcureT (CADY), 2014. — 264
C.: CXeM., Tabi. — Pexxum octyna: 1o nojamucke. —

URL: https://biblioclub.ru/index.php?page=book&id=436184

Hpyros, F0.C. KonTposib 6€30M1aCHOCTH U KauecTBa MPOAYKTOB MUTAHUS U TOBApOB JETCKOTO
accoptumenrta: [16+] / O.C. [Ipyros, A.A.Pomaun. — 3-e wu3fd., dJIeKTpoH. — MoOCKBa:
Jlaboparopus 3nanwmii, 2020. — 443 c. — (Meroas! B XuMun). — Pexum octymna: mo mojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=445986

['abenko, C.B. be3onacHOCTh MpPOJIOBOIBCTBEHHOIO CBHIPhSl M MPOJYKTOB MUTAHUA: yuyeOHOe
nocobue: [16+] / C.B.Tabenko. — HoBocubOupck: HoBOCHOMPCKHIA TOCYAapCTBEHHBIH
TexHuueckuid yHusepcuteT, 2012. — Y. 1. — 183 c. — Pexxum poctyna: mo mnoxamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228765

JleGeneB, A.T. Macc-ciekTpoMeTpusi Uil aHalM3a OOBEKTOB OKpy’Karomeh cpensl /
A.T. JleGenes; niep. ¢ anri. mox pen. A.T. Jlebenea. — Mocksa: Texunocdepa, 2013. — 632 c.:
wi, cxeM. — (Mup xummu). — Pexum  jgoctyma: 1o  HOANHMCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=273789

OxonenoBa, A.A. HedrempoaykTel B mouBax M MeToabl ux aHamu3a / A.A. Okonenosa,
B.®. XXentoOptoxoB. — Bonrorpaa: Bosrorpaackuif rocygapCTBEHHBIM — TEXHUYECKHM
yauBepcuretr (BomrI'TY), 2014. — 88 c¢. — Pexum jgocTyma: 1o TOJIMNUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=238361

OxonenoBa, A.A. DKOJIOTHYECKUN MOHUTOPHHI: y4yeOHOe Mocobue Ui CTYJEHTOB BBICHIMX
yueOHbIX 3aBeaeHuit / A.A. OxonenoBa, I'.C. EropoBa; Bosnrorpanckuii rocyaapcTBEHHBII
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TEeXHUYECKUN yHHUBepcuTeT. — Bomarorpaa: Bosarorpaackuii rocy1apCTBEHHBIM TEXHUYECKUN
yuuBepcuter (BoarI'TVY), 2014. — 116 c.: un. — Pexum pgocrtyna: mo NOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=255954

8) cospemenHble npogheccuonanbHble 6azvl OAHHBIX, UHPOPMAYUOHHDIE CRPABGOYHDLE
cucmembl, I1eKMPOHHbBIE 00PA306amebHblE PECYPChl

ObecrieyeH  JOCTYII K  COBPEMEHHBIM  MNpOQecCHOHANbHBIM  0a3aM  JaHHBIX,

MH(POPMALIMOHHBIM CIIPABOYHBIM M IOMCKOBBIM CHUCTeMaM (TpeOyercst perucrpanusi B OnOIMoTeKe
cory):

1. DOnextponHas Oubmmorexka auccepraruu W aBtopedepatoB PI'b (OBl PI'b)
(https://dvs.rsl.ru).

DBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).

OBC «Hayunas snektponnas 6ubiamnoreka eLibrary.ru» (http://elibrary.ru.)
YuuBepcanbHas 0a3 nanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

3bC «KoncynpranT cryaenTtay». http://www.studentlibrary.ru

OBC «Opaiit» - oOpa3oBaTenpHasi cpella, BKIIOYAIOLIAs BUPTYyalbHBIH YUTAIBHBIM 3al
y4eOHUKOB W Y4YeOHBIX TOCOOMII OT aBTOPOB W3 BeAylIMX By30B Poccum 1o BceMm

o

oo

HaIpaBJICHUAM U crierraabHocTsIM (WWW.biblio-online.ru)

~

Hudopmanronno-npasoBoii moprain «I apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema KoncynbranT [Imoc (http://www.consultant.ru/).

CocTaB JIMIIEH3HOHHOI'0 1 CBOOOIHO pacinpocrpansieMoro nporpammMmHoOro
06ecneqemm, B TOM YHUCJI€ OTCYECCTBCHHOI'0 NIPpOU3BOACTBA

Ne HaumenoBanne Ne norosopa (simnensust) Crpana
n/n NMPOM3BOAUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
2 Windows 10 Pro for Ne 4100072800 Microsoft Products CIOA
" | Workstations (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
v Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
12 Cuctema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Cynratynux Poccus
" | WEB Class P.T.(6eccpouno)
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[Iporpammuoe obecrieuenue 1C: | Ne C/1/108 ot 29.08.2017 . Poccus
13 IIpennpusitre. byxrantepckuit (MaxkcuMyM-copT) GeCCpOIHO
" | Yuer. TunoBast koHQUTYpaLHs
8 ceTeBas Bepcus
CurcreMa KOMITBIOTEPHOI JIunensus FSF/Debian (Co6GoaHoe
14. | Bepctku MikTex MporpaMMHOE 00ecIIeueHue)
(6eccpouHo)
15. | Kasperksy Endpoint Security o 22.01.2024 r. Poccust
IIporpammHuoe obecnieuenwre s | CBOOOIHOE MPOTpaMMHOE CILIA
16. | peAaKTUpPOBaHHUS XUMHUYECKUX obecnieueHne(6eccpovHO)
dopmyan Isis Draw
Cucrema moucka TeKCTOBBIX Ne 6262 o1 09.01.2023 1. Poccus
17. | 3aumcTBOBaHUit « AHTHILIAaruar. | (ae#creutenen o 31.12.2023r.) ¢
BVY3» OAO «Antu-Ilnaruaty
IIporpammuoe obecnieuernre 1C: | NeKII /108 ot 29.08.2017 1. ¢ OOO Poccus
18. | Ilpeanpusitue 8.3 Yupasnenne | «Makcumym»(6eccpodHO)
TOPrOBJIEH
IIporpammuoe obecnieuenue 1C: | NeCJI./ Ne126., 01.07.2020 . Poccus
19. | 3apmiara 1 Kaapsl roc. «MAKCUMYM-CO®DT» OGeccpoaHo
yupexIeHUs 8
20 [Mporpammuoe obecnieuenue 1C: | NeCIl/76 01.03.2017 1. «MakcuMyMm- Poccust
" | 6romKeT cod» (beccpouno)
ABTOMaTH3UpoBaHHasA cucteMa | CBUIETENBCTBO O FOCYIAPCTBEHHOU cory
21 «Ynupasnenue —/lexkanat bPC» peructpanuu nporpammsl ans O9BM
' Ne2015611830 ot 06.02.2015 1.
(6eccpodno)
IIporpamma nns OBM «bank Pazpaborka COI'Y CBuuerenscTBo o cory
9o | BOTIPOCOB JUIst KOHTPOIA TOCYJapCTBEHHON PErucTpaluu
" | 3HaHUI» nporpaMmsl 1y OBM Ne2015611829
ot 06.02.2015 r. (6eccpouHO)
23 [Inans! Ne8867, o 09.01.2023 1. (09.01.2023 Poccus
' r. 70 31.12.2023 r.) OO0 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 . UI1 Poccust
24, U,A. CepreeBuu
Tex. moxm. 07.04.2022 .
25. | «"anaktuka» ot 14.03.2022 r. (mpumepHas gata) Poccus
DIRECTUM RX - Cucrema | OOO I'anaktuka UT morosop Ne Poccus
26. | 2IEKTPOHHOTO 120320/1/A ot 14.03.2022 1.
JIOKyMEHT0000pOTa (mpumepHas 1ata)
Yenyru cessu (noctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
27. | unrepuer) 01.02.2022r.-31.12.2022 .
o8 MOODLE Bbecnmataoe poccuiickoe CIHIA (6ecrutatHOE
' poccuiickoe)
29 «l"amaxkTtuka PY3» JInnensus Geccpoynas Poccus
) Tex. conpoBoxaenne oT 14.03.2022 1.
30 JInuHblil kKabuHET aObuTypueHTa | JInnensus GeccpouHas Poccus
) Tex. conpoBokaenue ot 14.03.2022 r.
31 Jlnunblil kKaOuHET Jlnuensus Geccpodnas Poccus
" | crynenra/coTpyqHUKa Tex. conpoBoxaenne oT 14.03.2022 1.
OnexkTpoHHas OnbImoTeKa https://dvs.rsl.ru Poccus
32. | auccepranmu u aBropedpeparoB | TpeOyercs peructpanus B GHOIHOTEKE
PI'b (OB PT'B) cory
OBC «YHuBepcuTeTCKas https://biblioclub.ru Poccust

33.

Tpebyetcs peructpanus B OubanoTeKe
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oubmamorexa ONLINE» cory
OBC «Hayunas osnextponnas | http://elibrary.ru. Poccust
34. | Oubmmoreka eLibrary.ru» Tpebyercs peructpanus B OHOIHOTEKE
cory
VuuBepcanbHas 6a3a JaHHBIX https://dlib.eastview.com CIOA
35. | East View
OBbC «Koncynbrant ctyaenta» | http://www.studentlibrary.ru Poccus
Crynendeckast 3J€KTpPOHHAS Tpebyercs peructpanus B OHOIHOTEKE
oubnmoTeka o MmeauuuHCKOMY | COI'Y
36. | u hapmarieBTHIECKOMY
00pa30BaHMIO, a TAKKE IO
€CTECTBEHHBIM U TOYHBIM
HayKaM B IICJIOM.
3BC «tOpaii» - www.biblio-online.ru Poccust
obpa3zoBaTesbHast Cpeja, Tpebyercs peructpanus B OHOIHOTEKE
BKJIIOYAFOLIAst BUPTYaIbHBIH cory
YUTATBHBIH 3271 yYeOHUKOB U
37. y4eOHBIX TOCOOUH OT aBTOPOB
13 Beayuux By3oB Poccuu no
BCEM HallpaBJICHUAM U
CIeIMaJIbLHOCTSIM
38 K3II (nomeH Ha sHIEKCE) OecriaTHOE Poccus
39. | Pycl'apx OecrutaTHOE Poccust
2) peKomenoyemole unmepHem - aopeca:
e http://a-water.info/edelwasser/
e http://epcprof.ru/events/event/
e www.xumuk.ru/encyklopedia/271.html
e www.chem.msu.su/rus/jvho/2002-4/8.pdf
e AnanuTHyeckas XUMUS B Poccun [DneKTpOHHBIN pecypc]. — Pexum
nocryna: http://www.rusanalytchem.org/default.aspx;
e KHHWIM 10 aHAIUTHYECKOW XMMHHM [DIEKTpOHHBIA pecypc]. — Pexum mocryma:
http://hemsintez24.ru/analiticheskaya-himiya.
o http://www.fptl.ru/Chem block.html — paznuunble y4eOHO-MeTOAMYECKHE MaTEepHANbl IO
XUMUH.
e http://chemistry-chemists.com/Uchebniki.html - yueOH#KH, TpaKTHKYMBI ¥ CIIPABOYHUKHU TIO
XUMUH.
10. MarepuajbHO-TEXHUYECKOE OCHAIIlCHUE JUCIUIIJIMHBI
[IpoBeneHne  MUCHUIUIMHBI ~ O0ECIIEYEHO  BCEM  HEOOXOAMMBIM:  JIaOOpaTOPHBIM
obopynoBanueMm, mpuOOpamMu, MaTepHallaMH, OIEPATUBHBIM JIOCTYIIOM K COBPEMEHHBIM

HpO(I)CCCI/IOHaJILHLIM 0azam JaHHBIX, I/IH(bOpMaI_[I/IOHHBIM CIIPpaBOYHBIM U MOUCKOBBIM CUCTEMAM.
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VYHHBepcUTEeT 00ecreunBacT BO3MOXKHOCTh CBOOOJHOTO HCIIOJIB30BAHUS KOMIBIOTEPHBIX
TEXHOJIOTHI. Bce KOMIBIOTEpHBIE KJIACCH YHHUBEPCUTETA OOBEANHEHBI B JIOKATbHYIO CETh, CO BCEX
y4eOHBIX KOMITBIOTEPOB UMEETCs BBIXOA B MIHTEpHET.

ObecneunBaercs A0CTyN K MHGOPMALMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YATAJIbHBIX
3alax K CIPaBOYHOM W HAy4yHOH JuTeparype, K IEPHOIUYECKUM H3/aHUSIM B COOTBETCTBUHU C
HalpaBJICHUEM  TOATOTOBKA.  KOMIBIOTEpB  OCHAIIEHBI ~ HEOOXOAWMBIM  KOMILJIEKTOM
JHMLEH3HOHHOTO IPOTrPaMMHOTO 00ECIICUCHHUS.

CeeHust 0 HAJIMYNM 000PYAOBAHHBIX Y4eOHBIX KAOMHETOB, B TOM YHCJIe PUCIIOCOOJEHHbIX
JJIS1 MCTIOJIb30BAHUSA HHBAJIMAAMH U JIMIAMU € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

YuyeOHble ayIUTOPHUH /ISl IPOBeeHUs 3aHATHII JTeKIMOHHOI0 THIA:
MPEnoAaBaTeNIbCKUA CTOJ, CTYJI, CTOJIBI U CTYJIbS A7l 00yUaroluxcs, KJIacCHast 10CKa.

Oo0opynoBanme: [lepcoHanbHbI KOMIIBIOTEP B KOMILIEKTE C IPOrPaMMHBIM 00€CIIEYEHUEM,
BBIXOJIOM B ceTh MIHTepHET U 10CTYNOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEay
COrYy. IIpoekrop Epson EB-735Fi - koMmIuieKT moctaBKU (KpeIUICHUE ISl MPOSKTOPa, LIHYP
mutanus) — lmt. Hoyr6yk 000 "AMCURJITEXHO" — 1mr.

IMporpammuoe odecnmeuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanuss Sunrav. WEB Class, Cucrema kommbiotepHoii Bepctkrm — MikTex, Kasperksy
Endpoint Security, TIporpaMmmuoe oOecricueHue Uil peIaKTHPOBAHUS XUMHUYECKUX (Gopmyit ISis
Draw, Cucrema moucka TEKCTOBBIX 3aUMCTBOBaHUI «AHTuIiaruat.BY3y», Ilporpamma anis 9BM
«bank BompocoB s KoHTpoisi 3HaHWi», VSDESK, Ycnyru cBsism (mocTym K ceTH MHTEPHET),
MOODLE, JInunsiii kabuHeT ctyaenTa/cotpynnuka, KOII (nomen Ha sHuekce), Pycl'apa, ViPNet.

JlaGopaTopusi aHAJIMTHYECKON XMMHUM M (U3MKO-XUMHYECKHX METOA0B AHAJIM3a Ui
IIPOBEJCHUS 3aHATUIl CEMUHAPCKOro THUIIA, JIAOOPATOPHBIX 3aHATHM, KypcOBOTO NMPOEKTUPOBAHUS
(BBIIIOJIHEHUSI KYPCOBBIX pPa0OT), TPYNIOBBIX M HMHIMBUAYAIBHBIX KOHCYJIbTALMH, a TaKkxke
CaMOCTOSITENIbHOM paboThl 00yUarOIIMXCs: MPEnogaBaTeIbCKUM CTOJI, CTYJ, Ja0OPaTOPHbBIE CTONIBI U
CTYJbsI U1 00y4aromuXcsl, KJIacCHas J10CKa.

OO0opynoBanme: MyJIbTUMEIUNHBIA KOMILIEKC (MPOEKTOP, 3KpaH, KOMIBIOTEP, KOJIOHKH) C
OpOrpaMMHBIM OOECIeYeHHEM, BBIXOJAOM B ceTh VIHTEpHET M JOCTYHNOM B D3JIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenpHy0 cpeny COI'Y.

IIporpammuoe odecneuenne: Windows 7 Professional; Office Standard 2016; Cuctema
komnbrorepHoit BepcTku MikTex; Kasperksy Endpoint Security; Cuctema tectupoBanust Sunrav
WEB Class; [Iporpammnaoe obecrieueHue A peAaKTUPOBaHUS XUMHUYecKuX ¢opmyin Isis Draw;
CucreMa nomcka TEKCTOBBIX 3aUMCTBOBaHMM «AHTHIuIaruat.BY3»; Ilporpamma nns OBM «bank
BONPOCOB JiIst KOHTpoIs 3HaHui»; VSDESK; Ycmyru cesizu (noctyn k cetu untepuet); MOODLE;
JlnunbIil KAOWHET CTYIeHTa/COTPYIHUKA.

JlabopaTopnoe oGopynoBanue: pH-merp-mmmuBonst™Merp PH-150MU — 2 mT.
AxBamuctriusitop 119-25- 1 mr. bans BonsHast aByxmectHas UT-4302E ULAB- 1 mT. Becw
anamutnueckue SHINKO HT 84RCE c mnoBepkoit — lmt. Becst EK6000i- 1 mr. Bech
nabopatopabie CAS MW-120 - 1 mt. Becsr mabopatopasie anekrporasie BM5101- 1 mr. Yuebno-
naboparopHblii kKomruieke "®dusnueckas u KomouaHas xumus'- 1 mt. @oromerp KOK-3-01-1 mrT.
[lxad cymmneneiit (801, kamepa u3 Hepxk.cTtanu, auana3on 50-200 C)- 1 mr. Hentpudyra Tagler
HacToJibHas JlabopaTopHas MeauuuHckas mo TY — mT. Becwl anexkrponnsie MW-300 r-1 mr.
HNonomep WM-510 (crammapthsii)-2mt. Kongykromep Oxcnept 002-2-6H- 1 mr. HarpeBarenbHas
wmra ES-H3040-1 wmt. Ileus MmydenbHas snexkTpokamepHas 3yOOTeXHHUYECKas Uil HarpeBa
matedHbIx popm DKIIC-10- 1 mwr. ITomspumerp kpyrooit CM-3-1 mr. Pedpakromerp NPO-
454b2M c nozacBeTkoit u jom. mkaioi-1 mt. Crnekrpodoromerp I13-5300BU- 1 mr. Memanka
marautHas ¢ mojgorpesoM I19 6110- 2 wt. Konnxykromerp MAPK-603/1 — 1 1.

JlabopaTtopuss PHU3MKO-XHMMHYECKHX MeETOA0B aHAJM3a JUIsl IPOBEACHHUS Hay4dHO-
HCCIIEIOBATENbCKOM  pabOThl, KypCOBOTO  IMPOEKTHPOBAHMS,  BBIMOJIHEHHUS  BBITYCKHBIX
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KBaJIM(UKAIIMOHHBIX paboT, TPYNIOBLIX M WHAMBHUIYaAIbHBIX KOHCYJIbTALMN: MPENnoiaBaTelbCKUuil
CTOJI, CTYJI, JaDOPATOPHBIE CTOJIBI U CTYJbS JUIs 00yUYaIOIIUXCSL.

Oo6opynoBanmue: [lepcoHanbHbI KOMIBIOTEP B KOMILIEKTE C MPOTPaMMHBIM 00€CIIEYeHHUEM,
BBIXOJIOM B CETh VIHTEpHET U AOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEay
COrI'Y -2 wr.

IMporpammuoe obecneuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanuss Sunrav. WEB Class, Cucrema kommbiotepHoii Bepctkum — MikTex, Kasperksy
Endpoint Security, [Iporpammuaoe oOecriedeHue Ui PEJAKTUPOBAHMS XMMHUYECKHX (popmyi ISiS
Draw, CucremMa moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHILIaruat.BY3», [Iporpamma ams 3BM
«bank BompocoB s KoHTpoiisi 3HaHWi», VSDESK, Ycnyru cBsism (mocTym K ceTH MHTEPHET),
MOODLE, JInunsiii kabuneT cryaenTa/cotpynauka, KOII (momen Ha ssHaekce), Pycl'apa, ViPNet.

JlabGopaTopHoe oGopyaoBanue: [[puTouHO-BHITSKHAS YCTaHOBKA (30HT M3 OLMHKOBAHHOM
craimu 2000*600*400-2 crona). Ananmuzarop "®mroopar -02-2M"- 1 mt. AToMHO-AOGCOPOIIMOHHBII
cunekrpomerp MI'A-1000 ¢ aBrocemrmiepom- 1 mr. @oromerp KDK-3-01- 1 mr. [TnameHHbIN
dotomerp PITA-2-01 30M3- 1 mt. Cnekrodorometp [13-5400YD- 1 mr. Memranka MarHuTHas C
noaorpesom [13 6110- 2 mir.

JlabopaTopusi XMMHM OKpYkKamumeid cpeabl M 3KOJOTHYeCKOd 0e30IacHOCTH Ui
IIPOBEJCHUS 3aHATUII CEMUHAPCKOro THUIIA, JIAOOPATOPHBIX 3aHATHM, KypcOBOIO MPOEKTUPOBAHUS
(BBIIIOJIHEHUSI KYPCOBBIX pPa0OT), TPYNIOBBIX M HHIUBUAYaJbHBIX KOHCYJbTAllMH, a TaKxkKe
CaMOCTOSITENIbHOW Pa0OThl 00YYArOIIUXCS: MPENOoaBaTeIbCKUI CTOJ, CTYJ, CTOJNBI U CTYJNbs JJIS
o0yyaromuxcs, JJabopaTopHbIE CTOJIbI, KJIACCHAs 10CKa.

OOopynoBanme: MyJIbTUMEIUNHBIA KOMILIEKC (IIPOEKTOP, 3KpaH, KOMIBIOTEP, KOJIOHKH) C
OpOrpaMMHBIM OOECIIEYeHHEM, BBIXOAOM B CeThb VIHTEpHET M JOCTYHOM B 3JIEKTPOHHYIO
uHpopmanmoHHo-006pazoBaTenbHy0 cpeny COI'Y.

IIporpammuoe odecneuenne: Windows 7 Professional; Office Standard 2016; Cuctema
kommbroTepHoit Bepctkn MikTex; Kasperksy Endpoint Security; Cuctema tectupoBanusi Sunrav
WEB Class; [IporpamMmHoe obecrieueHue Uisi pedakTUpoBaHuss xumudeckux (opmyn Isis Draw;
Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHMM «AHTuIuiaruat.BY3y»; Ilporpamma ans 9BM «bank
BONPOCOB JUIst KOHTpoIs 3HaHui»; VSDESK; Ycmyru cBsizu (noctyn k cetu untepuet); MOODLE;
JInunbIil KAOWHET CTYIEHTA/COTPYIHUKA.

JlaGopatopHoe odopynoBanme: lllkad cymmnbubiii SNOL 67/350 LN — 1 mt. MoHOMEp
N-510 (cranmaprtasni)- 1 mt. Kongykromerp nmopraruBabeiii OHAUS ST300C-1 mt. Pedpakromerp
NP®D-454b2M c noacseTkoi u gomn.mkanoi-1 mwr. pH-merp 150 MU- 1 mt. Memanka MmarHuTHas ¢
nogorpeBoM 1D 6110- 2 mr. bans Bomsnas aByxmectHas UT-4302E ULAB-1 mr. YuebHo-
7a0opaTOpHbIM KoMIUIeKC "DKoIOorn4eckuit MOHMTOPUHI"-1 mT. KOHIyKTOMETp MNOpTaTUBHBIH
OHAUS ST300C- 1 mr. HarpeBarenbnas tumrta ES-H3040-1 mt. pH-metp 150 MU-1 . Beco
nabopatopusie npeunznonnsie ET-30011 ¢ moBepkoii-1 .

JlabopaTtopun IleHTpa KO/IEKTHBHOIO mNOJAb30BaHUA «®U3UKAa W TEXHOJOTHH
HAHOCTPYKTYP».

OoopynoBanme: JKHIKOCTHBIM Xpomarorpad MHUKpPOKOJIOHOUHbIM Mummxpom A-02.
WNndpakpacusiii @ypbe-ciekrpomerp ®CM-1202. 3onnoBas nHanomabopatopust Murterpa-Aypa.
OnTryecknii SMHCCHOHHBIM CHEKTPOMETDP MapajuIeIbHOTO ACHCTBUSA C WHIAYKTUBHO-CBA3aHHOMN
mwiazmoit  ICPE-9000. Peaktop pocta yriepoAHbIX HAHOCTPYKTYPUPOBAaHHBIX MaTepHUajoB
CVDomna. PentreHoBckuii  mudpakromerp XRD-7000 MAXIMA. PenTtrenoBckuii
dorosnextponnsiii cnekrpomerp K-Alpha. CrnektpodoTtomerp ynbprpadmoneToBoii U BUAUMON
obmactu criektpa UV-VIS Evolution-300.

KomnbroTepHblii Kjaacc AJA NMPOBEACHUS TEKYLIero KOHTPOJIS M NPOMEKYTOYHOI
aTTecTalMu, a TAK:Ke CAMOCTOATEIbHON padoThl 00y4alOUIUXCH:
MPETO0IaBaTeIbCKUM CTOJI, CTYJI, CTOJIBI M CTYJIBS T 00YYaIOMIUXCsl, KJIacCHAs JOCKa.
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Oo6opynoBanue: KoMIbloTephI 111 KOMITBIOTEPHOTO KJIacca B KOMILIEKTE C MTPOrpaMMHBIM
o0ecrieyeHHeM, BBIXOJOM B ceTh MHTEpHET M JOCTYIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatenpHyto cpenry COI'Y.  MurtepaktuBHas mocka 78 (1702070/15112/11344/2+ ),
UCTOYHHMKH OecriepeOoiiHoro mutanust Ippon, kommyrarop s kimacca D-Link DGS-10240,
npoekTop Beno MX503.

Iporpammuoe odecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema komnbrotepaoit Bepctku MikTex, Kasperksy Endpoint
Security, IIporpamMHoe obecriedeHue Uil pelakTHpoBaHHs Xumuueckux (opmyn Isis Draw,
Cucrema moucka TEKCTOBBIX 3aMMCcTBOBaHUM «AHTuILarnatr.BY3», Ilporpamma mist 9BM «bank
BOIIPOCOB /7151 KOHTpoutst 3HaHui», VSDESK, Yenyru cBszu (moctyn k cetn untepHer), MOODLE,
JInunblii kabuneT cryaenta/corpyanuka, KOII (momen Ha sHaekce), Pycl'apa, ViPNet.

bubéanorexka, B TOM uMcie YHTAJbHBINA 3aJ: CTOJIBI M CTYJbsl s OOy4alolUXcCs;
KOMIIBIOTEPHl B KOMIUIEKTE C TPOTPAaMMHBIM OOECIICUeHUEM, BBIXOJIOM B ceTb MHTEepHET u
JIOCTYIIOM B 3JICKTPOHHYIO HHGOpMAIMOHHO-00pa3zoBarenbHyto cpeay COI'Y.

IMporpammuoe odecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanuss Sunrav. WEB Class, Cucrema kommbiotepHoii Bepctkum  MikTex, Kasperksy
Endpoint Security, IIporpaMmmuoe oOecricueHue s peIaKTHPOBAHUS XUMHUYECKUX (Gopmys ISis
Draw, Cucrema nmoucka TEKCTOBBIX 3aUMCTBOBaHUI «AHTuIiaruat.BY3y», Ilporpamma anis 9BM
«bank BompocoB s KoHTpoisi 3HaHW»Y, VSDESK, Ycnyru cBsism (mocTym K ceTH MHTEPHET),
MOODLE, JInunsrit kabunet ctynenta/corpyanuka, KOII (nomen na sunekce), Pycl'apa, ViPNet.

OBbC «Yuupepcurerckas oudmuoreka ONLINE» https://biblioclub.ru

3bC «Koncynbrant cryaenrta» http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

DnekrponHas Oudanoreka nuccepraiuu u aBropedeparos PI'B(DB/] PI'B) https://dvs.rsl.ru
ObC «Hay4Hnas snekrponHas oubnnoteka eLibrary.ru»_http://elibrary.ru.
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