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Pabowas mporpamma cocTtaBieHa B COOTBETCTBUHM ¢ DenepaiabHbBIM TOCYIapCTBEHHBIM
oOpasoBarenbHbIM cTaHAapTOM 10 HampasieHuto 04.04.01 Xumus, nporpamma «AHaTUTHYECKAS
XUMHS», YTBEP)KICHHBIM NpHKa3oM MuHHCTEpcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun
ot 13.07.2017 1. Ne 655, yuyeOHBIM IIJITAaHOM TMOJATOTOBKM Maructpa mo HampasiaeHuio 04.04.01
XuMus, nporpamma «AHaJIUTHUECKas XUMMs», YTBEP)KIEHHBIM ydeHbIM coBetoM PI'BOY BO
«COI'Y» (mpotokoa Ne 13 ot 31.05.2022 1.).

CocraBuTenb: T01EHT Kadenpsl 001Iei 1 HeopraHnuecko xumuu, K.x.H. Heémosa O.B.

Pabouyas mnporpamma oOcykiaeHa M yTBepiieHa Ha 3acenaHvd kadenpel oOumeHd wu
Heopranuyeckoi XxumMuu (nporokoa NeQ/21.22 o1 «0&» anpens 2022 r.)

3aseayrouunii kaheapoi é’%/ Cumeonuau JI. J1.

OnobpeHa coBeToM GakyapTeTa XHMHK, OUOTOTUU U GUOTEXHOIOMHH
(mpotoxos Ne 6/21-22 o1 «25» anpens 2022 r.)
Ilpencenatens coera pakyabreTa { : _ Araesa ©. A.

Pabouas npoepamma Oucyuniunvl npuHama 8 cocmage OCHOBHOU NPOheccCUOHANbHOU
00paz08amenvbHol NPoOSPaAMMbl peutenuem yyeno2o cosema Ilpomokoa Ne 13 om 31.05.2022 2.




1. CrpykTrypa 1 0011asi TPY10€MKOCTb TUCHHUILNINHBI
OOwast TpyA0EMKOCTh JUCLUILINHBI «AHAIN3 MPUPOAHBIX M IMPOMBIIUICHHBIX O0BEKTOBY
cocTaBisieT 6 3a4eTHBIX eqUHUIL — 216 u.

Ounas gopma oOydeHHs 3aounas gopma oOyueHHS
Kypce 1 -
CemecTtp 1 -
Jlexuun 38 -
[TpakTHyeckue (CeMHUHAPCKHE) 3aHSITHUS - -
JlabopatopHble 3aHATHUS 54 -
Koncynsranumu - -
WToro ayAuTOPHBIX 3aHITHI 92 -
CamocrosiTensHast paboTa 88 -
Kypcogras pabora - -
dopMa KOHTPOJIS
OK3aMeH 36 -
3auer - -
O011ee KOJIIMIECTBO YaCOB 216 -

2. llestn ocBOEHHS TUCIIUILTHHBI

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM O00pPa30BaTEIbHBIM CTAaHAAPTOM IO
HanpasyieHuto noaroroBku 04.04.01 Xumwus, nporpamMma «AHaTUTHYECKass XUMUS», U YPOBHIO
BBICIIEr0 00pa30BaHUsI MarucTpatrypa, yTBEp:KIeHHOMY MpHUKa3oM MHHHCTEpPCTBa 00pa30BaHUS U
Hayku Poccuiickoit ®enepaunu ot 13.07.2017 1. Ne 655, 1en1pt0 0OCBOEHHS TUCHUIUIMHBI «AHAIU3
HOPUPOIHBIX U MPOMBILIUIEHHBIX 0OBEKTOBY ABISETCS YIiyOJleHne 3HaHUHM CTYIEHTOB 110 U3yYEHHIO
crnenupuKy aHalu3a pealbHbIX MPUPOAHBIX U IMPOMBIIIEHHBIX OOBEKTOB, TEOPUU U IMPAKTUKU
XUMHYECKOTO M (PU3MKO-XMMUYECKOTO aHaliM3a BELIECTB B 3aBUCUMOCTH OT HX arperatHoro
COCTOSIHUS M TPEOYEMBIX METPOJIOTUYECKUX XaPAKTEPUCTHK.

W3yuenne JaHHOM JUCHMIUIMHBI  CIYXHUT TOATOTOBKOW CTyAeHTa K Oyayei
po(hecCHOHANBHOM JESATENIbHOCTH B 00JACTSIX — HAay4YHO-MCCIIEI0BAaTENbCKOM M Te1aroru4ecKon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1.  40.010. Ipodeccnonanbubiii cranaapt «CrnenuanaucT M0 TeXHHYECKOMY KOHTPOJIIO
Ka4yecTBa MNPOAYKHMH» YTBEpXKIEH NpHKa3oM MUHHCTEpCTBAa TpyZJa M COLMAIBHON
sammthl  Poccumiickoit  ®enepanmun ot 04.03.2014 Ne 123n.  (3apeructpupoBaH
MunucrepctBoM toctuiiu Poccuiickoit @eneparuu 22 anpesst 2014 . Ne 32067). Bun
npodecCuoHaANBbHOM NesTeNbHOCTH — « T eXHUUeCKUi KOHTPOJIb KauecTBa MPOTYKIIUN.

2. 40.011. ITpodeccnoHabHBIH cTaHAAPT «CHENMAJINCT M0 HAYYHO-UCCIeI0BATEIHCKHM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTkam» YTBEp)KIeH IpuKa3oM MHHHCTEpPCTBa
Tpyla W couuanbHOM 3amuThl Poccuiickoir ®enepanuu ot 4 mapra 2014 r. Ne 121u
(3apeructpupoBan MunuctepcTBoM roctuiiuu Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructpannoHHbiid Ne 31692). Bua npodeccuonanbHoit aestensHocTd — «OCyIECTBICHNE
HAyYHO-UCCIIEIOBATEIbCKOW  JESTENIbHOCTH MO  PEHIeHHI0  (PYHIaMEHTAIbHBIX U
IIPUKIIAIHBIX 337ja4 XMMUUYECKOM HAIIPaBIEHHOCTH B COCTABE HAYYHOI'O KOJIJIEKTUBAY.

3. 01.004. ITpodeccuonanbusnlii cranaapt «llemaror mnpodeccnoHaJIbLHOr0 00yYeHMHs,
npogecCHOHAIBHOTO  00pa30BaHMA M JAONOJHHUTEJBHOIO0 NPO(ecCHOHATBHOIO
0o0pa3oBaHUMA» VYTBEPXKICH NpUKa3oM MUHHCTEpCTBA TpyJda M COUHUAIBHOM 3alluThI
Poccmiickoit ®enepanmn ot 08.09.2015 Ne 608H (3apeructpupoBaH MHUHHUCTEPCTBOM
foctunn - Poccmiickoii  @enmeparun ot 24 centssops 2015 1. Ne 38998). Bun
npoeCCUOHATIBHON  JeSITeIbHOCTH —  «llegarornueckas  AEATENBHOCTH B



npodecCHoOHaTbHOM O00yYeHUH, MPOPECCHOHATBHOM O0pa30BaHUMU, JIOTIOJHUTEIHLHOM

poeCCHOHATLHOM 00pa30BaHHUM.

N3ydyeHne OUCHMIUIMHBI «AHATU3 TPUPOIHBIX M MPOMBIILIICHHBIX OOBEKTOB» MPUBEIET K
(OPMHUPOBAHUIO TBOPYECKH PAOOTAIOMIMX CIEIHAIMCTOB C PAa3BUTHIM HAay4YHBIM MBIIIJICHUEM,
o0namamux HEOOXOIUMBIM 3allacoM 3HAHWW B OO0JIACTH AHATUTHYECKON XWUMHUU pEATbHBIX
00BEKTOB, CIIOCOOHBIX HCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MPHU PEIICHHH MPAKTHYECKUX 3ajad,
MIPOSIBIISASL TIPH 3TOM CaMOCTOSATEIHHOCTh, HUIIMATHBY, a TAK)KE B HEOOXOIMMBIX CITy4asiX — yMEHUE
Yy4acCTBOBAaTh B MPUHITUN KOJUIGKTUBHBIX PEIICHUH, BEIOUpasi HanOoJiee ONTUMAIBHBIC U3 HUX.

3agaun AMCUUILIHHBI

3ajavya AUCUMIUIMHBL COCTOMT B TOM, YTO HAa OCHOBAHUHU IOJYyYEHHBIX TEOPETUUYECKHUX
3HAHUU U IPAKTHYECKOT0 OBJIAJICHHS METOJAaMU aHaIN3a MPUPOAHBIX U MPOMBIIIJICHHBIX O0BEKTOB,
B TOM 4YHuCl€ OOBEKTOB OKpYXaloled Cpeapl, a TakKe METOJlaMH pacyeTa pe3yJIbTaToB
9KCIIEPUMEHTA, CTYIEHThl MOIJIM MPaBWIbHO BBIOWpATh METOABI HCCIEAOBAHHUA OOBEKTOB B
COOTBETCTBUM C IIOCTaBJIEHHON TMepeJ] HHUMH MpoOJieMOM, pa3paboTaTh CXEeMy aHalu3a,
MPAKTUYECKH ITPOBECTU €r0 U HHTEPIPETUPOBATH MOTyUYEHHBIEC PE3YIbTATHI.

B pe3ynbrare u3yueHus: AMCUUILINHBI 00y4arOLUICS JTOJKEH:
® UMeTh IIpeJCTaBIeHUE 00 OCOOCHHOCTSX aHaIu3a MPUPOIHBIX U IPOMBIIIJIEHHBIX
00BEKTOB;
® BJIAQJETh METO/0JIOTHEN BHIOOpA METO/I0B aHAJIN3a, UMETh HAaBbIKM UX IPUMEHEHUS;
® BJAJETh METPOJOTMYECKUMHU OCHOBAMH aHAJIN3a;
e BJAJETh IpHEMaMu poOo0TOOpa U MPOOOIOATOTOBKY MPUPOIHBIX U
IIPOMBIIIICHHBIX 00BEKTOB.

3. Mecrto mucuumiannbl B cTpykrype OITOII maructparypsbl
B1.B.03. Yacts, popMupyemasi yuacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH, bioka 1.

JlucuunianHa OTHOCUTCA K 4YacTH, (QOPMHUPYEMOM YyYaCTHUKAMH 00pa3oBaTeIbHBIX
otHowmeHui, bioka 1 OIIOII b1.B.03 nanpasnenus noaroroBku 04.04.01 «Xumusy», mporpamma
«AHaTUTHYECKAs. XUMU», KBaIM(UKaLMs (CTENIEHb) — MarucTp.

K ucxonubiM TpeGOBaHUAM, HEOOXOIUMBIM JIJIS1 U3YYEHUS TUCIUIUIMHEI, OTHOCSTCS 3HAHMUS,
YMEHUS W HaBBIKM, CHOPMHUPOBAHHBIE B pe3ylbTaTe W3yUYEHUS JUCHUILUIMH HaIpaBICHUS
noaroroBku 04.03.01 Xwumwus, OakanaBpuaTta: «AHaIUTHUecKas xumus», «Heopranuueckas
xuMus»,  «Opranmdeckas — xumus»,  «Dusukan, «Maremaruka»,  «lIpoGoorbop u
MPOOOIMOATOTOBKAY, «XUMUYECKas IKOJIOTHUS», « XUMUYECKAsI TEXHOJIOTHUS».

TpeboBaHust K «BXOJIHBIM» 3HAHUSAM, YMEHUSM U TOTOBHOCTSAM OOYYaroIlIErocs COTrIacHO
npenBaputenbHbM KomneTeHusiM o @I'OC 3+ 03.04.01 Xwumwusi, HeoOXOAUMBIE MPH OCBOCHUU
JTUCIUTITUHBI «AHAU3 MPUPOTHBIX U MMPOMBIIIIICHHBIX 00BEKTOBY:

® CIOCOOHOCTDH HMCIIONB30BATh MOJTYYCHHBIE 3HAHUS TEOPETUYECKUX OCHOB (PYHIAMEHTATBHBIX
pa3iesioB XMMHUH TPH pereHun mpodeccuoHanbHbiX 3a1ad (OITK-1);

e BJAQJCHHEC  HaBBIKAMH  TPOBEJACHUS  XUMHUYECKOTO  DKCIIEPUMEHTa,  OCHOBHBIMHU
CHHTETUYECKUMH ¥ aHATUTHYCCKUMU METOJaMU TOJYYSHHUSI U UCCIEIOBAHUS XUMHUYECKUX
BertecTB u peakiuii (OITK-2);

® CINOCOOHOCTh UCHOJB30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JMCLUMIUIMH B
npodeccronanbHoi aestensHoctH (OITK-3);

® CIOCOOHOCTH peliaTh CTaHAApPTHBIE 3a7adud  NPOo(EeCCHOHANBLHOW JESATENILHOCTH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH C
Y4ETOM OCHOBHBIX TpeboBauuit nHpopmarnrorHoit 6ezomacuoctu (OI1K-4);



e CnocoOHOCTP K IOMCKY U TMEpPBHYHOH 0O0paboTKe HAy4HOH W HayYHO-TEXHUYECKOH

undopmanuu (OITK-5);

e 3HAaHWE HOPM TEXHUKHM OE30MACHOCTH W yYMEHHEM pean30BaTh HUX B JIAOOPATOPHBIX U

texHosioruueckux yciaopusx (OITK-6);

e  CrOCOOHOCTH BBIMTOJHATH CTAHIAPTHBIE OMEPAIIUH I10 mpeaaaracMbiM Metoaukam (ITK-1);
e BRBjajJcHUEC O0a30BBIMH HaBBIKAMHU HCIIOJIB30BAaHHMS COBPEMEHHOW ammapatypsl TMpH

IpOBEICHUH HayuHbIX nccienoBanmii (ITK-2);

e BjaJicHHE CUCTeMOM (pyHIaMeHTaIbHBIX XuMudeckux moustuii (ITK-3);
® CHOCOOHOCTh MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAyKH MIPU aHAJIM3E MOTy4eHHBIX pe3ynbTaroB (I[1K-4);

e CIIOCOOHOCTH IOJIy4aTb U O6pa6aTbIBaTI> PE3YIBTATEI HAYYHBIX 3KCIICPUMCHTOB C IIOMOIIBIO

COBPEMEHHBIX KOMITbIOTEpHBIX TexHojorui (ITK-5);

® BJIAJICHUC HAaBbIKaMHU IMPEACTABIICHUS IMOJYUYCHHBIX PE3YJIbTATOB B BUJAC KPATKHUX OTYCTOB U

npesentauuii (I1K-6);

® BJIaJCHHC MCTOJaMU 0e30I1acHOro 06pameHI/m C XUMHUYCCKUMH MaTCpUuajlaMu C YUCTOM HX

dusnueckux u xummudeckux cBorcts (I1K-7);

e CIOCOOHOCTH HCIOJIB30BAaTh OCHOBHEBIE 3daKOHOMCPHOCTH XUMHYECKOM HaykKu H

byHIaMEHTATbHBIC XUMHYECKHE MMOHATHS MPU PELICHHH KOHKPETHBIX MPOU3BOICTBEHHBIX
3amgaq ([TK-8).

st ocBoeHMsT TaHHOW y4eOHOW MMCHMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS M HABBIKH,

q)OpMI/IpyeMBIe npeaAeCTBYIOIUMHU JUCIUITIIMHAMU. CTYILCHT JOJI2KCH:

3HaTh:

1. OcHOBHBIE TOHATHS U METOJIBI XUMHUECKUX TUCIUTLINH.

2. CBs3b CBOMCTB COEIMHEHUN C MOJOXKEHHEM COCTABIAIOIINX MX 3NeMeHToB B [leproauueckoit
cucteMe xuMudeckux aineMeHToB J[.M. Mennaeneera.

3. CtpoeHre W XMMHUYECKHE CBOMCTBAa OCHOBHBIX KIJIACCOB HEOPTraHUYECKUX MU OPTraHUYECKHX
COCTUHEHUN.

4. OCHOBHBIE TEOPETUYECKHE TIOJNIOKEHHUS, JEKAIIUEe B OCHOBE XHUMHUECKUX U (PHU3UKO-
XUMHUYECKUX METOJIOB UJICHTU(DHUKAIIMN U OTPE/IeTICHUS BEIIECTB.

5. Ilpupony u CyIIHOCTH SIBIEHUN U TMPOIECCOB, JEKAINUX B OCHOBE XMMHUYECKUX U (DHU3HKO-
XUMHUYECKUX METOJOB aHaJn3a.

6. CrneunuyHOCTHh AHAIUTUYECKOTO CUTHAlAa MU OCOOCHHOCTH €r0 H3MEpPEHHUS B Pa3IHUYHBIX
METOJIaX aHaJIM3a.

7. OCHOBBI XMMHUYECKHUX METOJIOB KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHANIN3a — CIEeIHU(pUIEeCKIe
peakinmu,  JIEHCTBHE  TPYNIOBBIX  PEareHTOB,  OCHOBBI  TPAaBUMETPHUYECKOTO  H
TUTPUMETPUUECKOTO aHAIM3a.

8. OCHOBBI (UBHKO-XMMHUYECKHX METOJOB aHaIM3a: ONTHYCCKUX, IJICKTPOXUMUYCCKUX U
XxpomaTorpaduueckux.

9. Metoasl ® CrmoOcoObl BBIMOJTHEHHS KAa4YeCTBEHHOTO aHAIHW3a, METOJbI OOHApYKCHHUS
HEOPraHWYECKUX KaTHOHOB U aHUOHOB.

10. MeTo/1b1, TPHUEMBI ¥ CIIOCOOBI BBITOJIHEHUSI XUMHUYECKOTO M (PU3NKO-XMMHYECKOTO aHATN3a JIsI
YCTaHOBJICHUS] KAYECTBEHHOI'O0 COCTaBa U KOJIUYECTBEHHBIX OMpPE/ICTICHUN.

11. Metonap! pa3eneHus BemecTB (XUMUYECKHE, XpoMaTorpaduuecKkue, SKCTPAKIIUOHHBIE).

12. OcHOBHBIC MOJOXEHUS TEOPUHU yUeTa MOTPEITHOCTEH aHanM3a U CTATUCTHYECKOH 00paboTKH
pe3yJIbTaTOB aHATIN3A.

13. IIpaBuia TexXHUKU OE30MACHOCTH U PAOOTHI B XMMHUYECKOH J1a00paToOpuu U ¢ aHATHUTHUYECKOU
anmaparypom.

14. OcHoBHBIE 3aKOHBI (PU3UKH, (PU3NYECKHE ABICHUS U 3aKOHOMEPHOCTH.

15. OcHOBBI TeOpUU BEPOATHOCTH U MATEMATUYECKON CTATUCTHUKHU.



Ymern:

1. Tlonb30BaThCsi COBPEMEHHON Hay4YHOH, y4yeOHOW M CIIPaBOYHOM JHUTEPaTypod MO XUMHH U
XMMHUYECKON TEXHOJIOIMU U MH()OPMALIMOHHBIMU TEXHOJIOTUAMHU.

2. IlpaBWIBHO MCHOJB30BATH HOMEHKIIATYPY HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHECHUH.

3. IIporHo3upoBaTh pEaKUUOHHYIO CHOCOOHOCTh XHUMHUYECKUX COCOUHEHUH M (u3ndeckue

CBOMCTBA B 3aBUCHMOCTH OT I10JIOKECHHS B IIEPUOJUIECKON CUCTEME.

ITosb30BaTbC OCHOBHBIMM PEAKTUBAMU, PACTBOPUTEIISIMHU, XUMUYECKON IIOCY 0.

I'oTOBUTH pacTBOPBI € 33JaHHON KOHLEHTPALel paCTBOPEHHBIX BEILIECTB.

[TpoBoauTh 11a0OpaTOpHBIE ONBITHL, OOBACHATH CYIIHOCTh KOHKPETHBIX peakuuil U ux

aHanmuTHYeCKue () (HEKTHI.

OdopMIIATh pe3yabTaThl SKCIIEPUMEHTAILHON pabOThI B BU/IE€ OTYETA.

8. T'oroBuTh HCTHHHBIC, Oy(hepHbIE M KOJUIOWTHBIE PACTBOPBI; M3MEPSTH (U3UKO-XUMHUECKUE
IapaMeTpsl PaCTBOPOB.
9. CoOupats npocTeime yCTaHOBKH TSI TPOBEACHUS JIAOOPATOPHBIX UCCIICIOBAHUI.

10. ITpoBoauTh pa3zaeneHue BEIECTB XUMHUUECKUMH U XpOMaTOrpau4eCKUMU METOIaMH.

11. IlpoBoauTh Ja0OpPAaTOPHBIC OMBITBL, OOBACHATH CYTh KOHKPETHBIX pEAKUUH U WX
aHamuTHueckue 3(@exTsl, opopMIIATE OTUETHYIO AOKYMEHTAIMIO 10 SKCHEPUMEHTAIbHBIM
JTAHHBIM.

12. IIpoBOAUTH 3JIEMEHTAPHYIO CTAaTHCTUYECKYID OOpabOTKY HKCHEPUMEHTAIbHbIX JaHHBIX B
XUMUYECKHUX DKCIIEPUMEHTAX.

o oA

~

Baanern:

1. HaBelkamu caMOCTOSTENBHOW PabOTHI ¢ Y4eOHOM, Hay4YHOW M CIIPaBOYHOM JIUTEpaTypoii;
BECTH MOKUCK U Jies1aTh 00001Iat0II1e BHIBO/IBI.

2. HaBbikamu Oe3omacHOi pabOThl B XMMHUYECKOW jabopaTopuu M yMEHHs oOpamaThes ¢
XUMHYECKON MOCY/A0HM, peaKTHUBaMH, paboTaTh C ra30BbIMH TOPEIKaMU U IJIEKTPUUECKUMU
npubopamu.

3. OCHOBHBIMH TIpHEMaMH U TEXHHKOW BBIIIOJHEHHUS SKCIIEPUMEHTOB, IMETh HABBIKM PabOTHI C
(GU3UKO-XMMUYECKMMH PUOOpPaMU U YCTaHOBKaMH.

4. HaBblkamMu NpoBeleHUs aHaIM3a (PU3MUECKUX U XMMHUYECKUX CBOMCTB BELIECTB Pa3IU4YHON
HIPUPOJIBL.

5. bazoBbIMH TexXHOJOTHSMHU NpeoOpa3oBaHus HH(OPMALMU, TEKCTOBBIMH M TAaOJIUYHBIMU
pelakTopamH, TEXHUKOW paboThl B ceTu MHTepHET 1515 npodeccHoHanbHOM AeITeNbHOCTH.

6. HaBbikamm 00paOOTKM pe3ynbTaToOB JKCIEPUMEHTAa W (POPMYIHPOBAHUS NPAKTUIECKUX
BBIBOJIOB.

7. HaBpikamu MaTeMaTH4YeCKONU 00pabOTKM TEKCTOBOM U Tpaduueckoil nHPpOopMaIuu.

HI/ICHI/IHJ'H/IHa «Ananu3 IMPUPOAHBIX W HNPOMBIIIIICHHBIX 00BEKTOBY» HMEET JOTUYCCKYIHO H
COACPKATCIIbHO-MCTOAUYCCKYIO B3aNMMOCBA3b C TOCICAYIOMIUMU JUCHUIUNIMHAMU W HNPAaKTHUKaAMU
y'-Ie6HOFO IIj1aHa, a HMCHHO!: <<COBpeMeHHHe OJICKTPOXUMHUYCCKUE MCTOABI aHalinu3ay,
((COBpCMeHHBIC XpOMaTOFpa(I)I/I‘-ICCKI/Ie MCTOABI aHaJInu3ay, ((AKTyaJ'ILHBIe 3agavu COBpCMCHHOf/'I
XUMUN), ((COBpeMeHHI)Ie CIHHEKTPOCKOIIMYECKHUEC MCTOAbLI aHalIMu3ay, <<3KCHpeCC'MeTOJII)I B
XUMHUYCCKOM aHaJInu3C», «XUMHUYECKUI aHaInu3 BO», «MeTtobl KOHTPOJIA KadeCTBa HNPOAYKTOB
MU TaHUs), ((Hay"IHO'I/ICCHe}IOBaTeHBCKafl pa60Ta», <<Hpe)IJII/IHJ'IOMHa$I IMpaKTHUKa.

[Tpu 0cBOCHHMHU MaHHOW AMCIIUTUTMHBI O0YYAIOIIUICS CMOXET IPOJAEMOHCTPUPOBATE (YACTHYHO)
cienyomue 0000mennsie TpyAoBbie pyHKkuun (OTP) u Tpynosbie pynkuun (TP):



Koa n HanumeHoBaHue
npodeccuoHaIbLHOIO

CTaHJAapTa

Oo6o0mennas Tpynosas pynkuus (OT®D)

TpynoBasi pynknus (TD)

01 O6pa3zoBanue u Hayka (B chepe TOMKOIBHOT0, HAYaJILHOTO 00IIEr0, OCHOBHOTO OOIIETr0, CPETHETO OOIIEro
o0Opa3oBaHus, TPOPECCHOHATEHOTO 00y4IeHNs, TPOpEeCcCCHOHATEHOTO 00pa30BaHUS, JOMOIHUTEIFHOTO

00pazoBaHNs)

01.004 Ilenaror
TPOQECCHOHATBHOTO
00yueHus,
npodeccroHaTBEHOTO
00pa3oBaHus U
JOTIOTHUTEIBHOTO
npodeccroHaTEHOTO
o0pazoBaHus,
YTBEPXKIAEH
MIPUKa30M
MunucrtepcTBa
TpyJla U COLMAIBHOMN
3amuThl Poccuiickoit
®denepauuu OT
08.09.2015 Ne 608u
(3aperucTpupoBan
MuHucTepcTBOM
IOCTULIAN
Poccuiickoit
®epnepaunu ot 24
ceHTs0psa 2015 . Ne
38998).

Kon

Haumenosanue OTD

YpoBeHb
KBaJTUPUK
anuu

HanmenoBanue TO

Kon

IIpenogaBanue mo nporpaMmmam
npo¢ecCHOHANBEHOTO O0Y4eHUs,
cpeaHero npoheccCHoHaIbLHOTO
obpazoBanms (CIIO) n
JOTIOJTHUTENbHBIM
npoecCuoHaTbHBIM
mporpammam (I1IT),
OpHEHTHPOBAHHBIM Ha
COOTBETCTBYIOIIUN YPOBEHb
KBaJM(PHUKALUH

6

Opraam3arus
yueOHOM
JeSITeTbHOCTH
00yJaronmxcs mo
OCBOCHHIO YUEOHBIX
NpeMETOB, KypPCOB,
JMCIHTUINH
(Momymeit)
nporpaMm
po(heCCUOHATBHOTO
obOyuenus, CI1O u
(mnm) JITIT.

A/01.6

Ilegarornueckuii
KOHTPOJIb U OIICHKa
OCBOEHUS
oOpa3oBateIbHOMN
IPOrpaMMBbl
rpoeccnoHaIbHOTO
obyuenus, CI10 u
(mmm) A1 B
mporiecce
MIPOMEXKYTOUHON U
WUTOTOBOM
aTTecTaluy.

A/02.6

PazpaboTka
IPOrpaMMHO-
METOIUYECKOT0
obecrnieueHus
YUEOHBIX MPEIMETOB,
KYPCOB, TUCITUTUINH
(Moyneit)
porpamm
mpodeccruoHaILHOTO
obyuenus, CI10 u
(mim) JITIT.

A/03.6

40 CkBo3HbIe BHIBI TPO(eCcCHOHATBHOM NeSTEIbHOCTH B IPOMBIIIJICHHOCTH (B cpepe HaydHO-
TEXHUYECKUX, OTBITHO-KOHCTPYKTOPCKHX pa3pabOTOK M BHEAPEHHS XUMHYECKOM MPOIYKIIMH Pa3IAIHOTO
Ha3HaueHMs, B chepe METPOJIOTHH, CepTU(PHUKALNN M TEXHUYECKOI0 KOHTPOJISl KauecTBa NPOIYKIINH)

40.010 Cnenuanuct
10 TEXHUIECKOMY
KOHTPOJTIO KauecTBa
MPOIYKLIUU,
YTBEPKJICH
MIPUKa30M
MunucrepcTBa
Tpy/lla U COLIMAILHON
3amuThl Poccuiickoit
®denepaunu OT

Kog Haumenosanne OT® Yposens | HanmenoBanue TO Kog
KBaJTN(UK
aryn
A | KoHTponb kauecTBa NpOIyKIUH 5 AHanu3 KadyecTBa A/01.5

Ha BCEX CTaJUsIX CBIPBSI U

MPOM3BOJICTBEHHOTO Tpoliecca MaTepHaos,
oy haOpuKaToOB U
KOMILJIEKTYIOIIUX
331 (S 1507
WHcnekunoHHbIi A/02.5




04.03.2014 Ne 1231 KOHTPOJIb
(3apeructpupoBaH NpOU3BOACTBA
MuHHCTEPCTBOM BHeapenne HOBBIX A/03.5
FOCTULIHN METOJI0B U
Poccwiickoi CpeACTB
®denepariyu 22 TEXHHYECKOTO
ampens 2014 r. Ne KOHTPOJIS
32067) [IpoBenenue A/04.5
HCTIBITAHUN HOBBIX
u
MOJICPHU3UPOBAHH
BIX 00pa3IoB
PO TYKITHH
40.011 Crneuunanuct Kon HaumenoBanue OT® VYposens | HaumenoBanue TO Kon
110 Hay4HO- KBanupuK
HCCIIEIOBATEIHCKUM aruu
1 OIIBITHO- C [IpoBeneHue Hay4HO- 6 Ocy1iecTBieHue C/01.6
KOHCTPYKTOPCKHM UCCIIENOBATENLCKUX U OIBITHO- HAy4HOTO
paspaboTkam, KOHCTPYKTOPCKHX paboT 1o PYKOBOJICTBA
YTBEPKICH TEMaTUKE OpraHu3aLuu MIPOBEICHUEM
IIPHKa30M HCCIIEIOBAHUM 11O
MI/IHI/ICTepCTBa OTJECIBbHBIM
TpyZla U COLMAIBHON 3amayam
3amuThl Poccniickoi Yrpasnenue C/02.6
®epepaunu OT pe3ynbTaTtamMmu
04.03.2014 Ne 1211 HAYYHO-
(3aperucTpupoBaH HCCIIEeIOBATEICKU
MuHuCTEPCTBOM X M OIBITHO-
IOCTI/IHVI/H/I . KOHCTPYKTOPCKHUX
Poccuiickoii pabor
Oenepanuu o1 21
Mmapta 2014 r. Ne
31672)

4. TpeOoBaHUs K pPe3yJibTATAM OCBOEHHS JUCHUIIMHBI (KOMIIETEHIIUN 00y4alo1Ierocs,
(popmupyembie B pe3yabTaTe 0CBOCHUS JUCHHUIIJIMHBI (MOYJIs1)

N3ydeHne MUCHUTUIMHBI «AHAU3 MPUPOTHBIX U MIPOMBIIIICHHBIX 00BEKTOBY MPEANoiIaracT
(dbopMHUpOBaHKE Y CTY/ICHTA CICAYIOMNUX KOMIIETCHIINN U HHAUKATOPOB UX JIOCTUKEHUM!

IIpodpeccnonanbubie komnerenuuu (I1K):

3agaua Koau Koa n HaumeHoBanue uHaukaropa | OcHoBaHue
npodeccnoHaAILHON HAaUMEHOBaHUe JAOCTHAKEHUS MPO(PecCHOHAIBHOMI (I1C)
e TeJIbHOCTH npogdeccnoHAILHOM KOMIICTCHIIUH
KOMIICTCHIHH
Hayuno-uccienoBareibekuii THI 32124

OcymiecTBieHne IIK-2 IIK-2.1. Cocrasiuger o00muWi IUIaH Anam
HaYJIHO- CoocobOeH HUCCIICNOBAHUS W  JICTAJIBHBIC  TJIaHbI OIBITA,
UCCIIEI0BATENIBCKON | IJIAHUPOBATH OT/IETBHBIX CTATTH. HC:
JEATENBHOCTH 110 | paboTy M BHIGHPATH MK-2.2. Beibupaer sKcriepuMeHTaIbHBIC 40.010
PEIIEHHIO AZICKBATHBIE W PacteTHO-TEOPETHYECKHE  METOJIbI 40.011

peliCHUA TMOCTABJICHHOU 3aJdavdd UCXOId
GbyHIaMEHTAIbHBIX | METOABl  PELICHUS W3 MMIONXCH  MATEHATBHBIX i




U MPUKJIAIHBIX
3a/1a4 XUMHUYECKOU
HaIMpaBJI€HHOCTH B

KOJIJICKTHBA

Hay4HO-
HCCIIEIOBATEIbCKUX
3a/1a4 B BbIOpaHHOM

BPEMEHHBIX PECYPCOB.
IK-2.3. IIpoBOAMT UCIIBITAHHS
WHHOBAIIMOHHOM MPOTYKIIHH.

BIIaJIETh TEOpUeH U
HaBbIKaMH

HCCIIENOBATEILCKUX 3aad B 001aCTH
AHATUTHYECKON XUMHUHU U CMEXKHBIX C

MIPaKTUYECKON XUMUEN HayKax.

pabotsr s pemrenus | [IK-3.2. YMeer HaxoauTs,

Hay4HO- (hopMynUpoBaTh U pelaTh CTaHJAPTHEIC
UCCIIEZIOBATEIbCKUX | 33a4d B HAy4YHO-HMCCIIEI0BATEIbCKOM
3amaqy C | MeATenbHOCTH B BEIOPAHHOUN 00JIacTH
UCTIOJIb30BaHUEM XHMHU C UCTIONB30BaHUEM COBPEMEHHBIX
COBPEMEHHBIX NprOOPOB ¥ KOMITBIOTEPHBIX

prOOpOB U | TEXHOJIOTHIA.

KOMITBIOTEPHBIX IIK-3.3. Brageer teopueit 1 HaBBIKAMU
TEXHOJIOTUH. MPaKTUYeCKOW paboThl ISl  pelIeHHs

(GyHAaMEHTAIbHBIX W NPUKIaTHBIX
Hay4HO-MCCJIEJOBATENBCKUX 3a1a4.

COCTaB€ HAy4HOro | 00JacTu XAMUH,
XUMHYECKOU
TEXHOJOTUH 1581171
CMEXHBIX ¢ XUMUEN
HayKax
MK-3 MK-3.1. Mcnons3yeTr GpyHAaMeHTaIbHbIC Anamus
Crocoben 3aKOHBI XUMHYECKOH HAyKH IS OITBITA,
HCITOJIB30BaTh pa3pabOTKH HOBBIX METOZOB H METOIHK IC:
(dyHIaMEHTATbHBIC aHaJIM3a BEUICCTB U MaTEPUAIIOB, a TAKXKE 40.010
3aKOHBl ~XMMHHU U | JUIS pEICHUs HAYYHO- 40.011

B pe3ynbraTe 0CBOEHMS TUCUUILUIUHBI «AHAINU3 NPUPOAHBIX U MPOMBIIUIEHHBIX 00BEKTOBY

00y4aroIUiCs TOKEH:

3HaTh:
1. OcHoBHBIE

IIOHSATUA

AHAJIUTUYECKOU

XUMHHN u TCOPECTUUCCKUC

PacIpOCTpaHEHHBIX aHATMTHYECKUX MeTo10B aHamm3a ([TK-2, TTK-3).
2. OcoOeHHOCTH MPUPOIHBIX cpefl Kak 00bekToB ananu3a (ITK-2, TTK-3).

OCHOBBI

BCEX

3.

YMmeTn

1.

2.

3.

4.

5.

OCOOEHHOCTH M BO3MOXKHOCTH TMPAKTUYECKOTO MPUMEHEHHs] aHAINTHYECKUX METOJ0B B
aHaJIM3€ PeabHBIX 00BEKTOB, B TOM YHCIIE B dKoJornueckux uccnenoanusx (I1K-2, TTK-3).

CamocTrosiTenbHO paboTaTh C y4eOHOM,
anamutrueckor xumuu (ITIK-2, TTK-3).
OneHnBaTh  BO3MOKHOCTH  TNPUMEHEHHS  pa3IMYHBIX ~ METOJNOB  DIIEMEHTHOTO U
BEIIECTBEHHOI'0 aHalM3a JUIl M3Y4YEeHUS XHUMHUYECKOIO COCTaBa OOBEKTOB OKpYXKarollei
cpensr (TTK-2, TIK-3).

[IpyuMeHATh TOJY4YEHHBIE TEOPETUYECKHE 3HAHMA M OSKCIEPUMEHTAIbHbIE HaBBIKM JUIS
pelieHust 3a7ay, CBSA3aHHBIX C pPEAJbHBIMH HKOJOTHUECKUMH TpoOJIeMaMH: OIIEHKOMH
KayecTBa TPUPOJHBIX, IMUTHEBBIX M CTOYHBIX BOJ, a TaKXKe CTENCHH 3arps3HEHHUs
MOYBEHHOT'O, CHETOBOTO IOKPOBAa M PACTUTEIBHOCTH B 30HE JAEHUCTBHS HCTOYHUKOB
antponorenHoro Bo3aeicreus (I1K-2, TIK-3).

[InanupoBaTh ¥ BBIIOTHATH XWMHKO-aHAIUTHUECKUE HCCIENIOBaHUS C TMPUPOJHBIMU
oobexramu (TTK-2, ITK-3).

[IpoBOIUTH METPOIOTUYECKYI0 M CTaTUCTUYECKYI0 0OpabOTKY pe3ylbTaTOB XMMHUYECKOTO
anamusa (I1K-2, ITK-3).

HAy4YHOM W CIPABOYHOW JIUTEPATypoOll IO



6. IIpuMeHAT, METOIbl OLIEHKU JIOCTOBEPHOCTH pE3yJbTaTOB aHAIM3a; CIIOCOOBI KOHTPOJIA,

yuyeTa M YCTPAHEHUS CHUCTEMATUYECKOH IOIpPEeIIHOCTH, OOYCIOBIEHHOM CIIOKHBIM
XMMHUYECKHM COCTaBOM U JIpyrUMH 0coOeHHOCTsIME 00bekTa rccienoBanus ([1K-2, [IK-3).

7. Paborats ¢ KOMIIBIOTECPOM Ha YPOBHE€ IIOJB30BATCIIA W IPUMCHATH HaBBIKK pa6OTBI C

KOMITBIOTEpaMU TP HaIMCaHuu pedeparoB U KypcoBbix padot (I1K-2, ITK-3).

Baanern:

1. HaBblkaMu MOATOTOBKM MPUPOJHBIX M MPOMBIIUICHHBIX 00pa3loB K aHajiu3y B
3aBHCUMOCTH OT MPUMEHSEMOT0 HHCTPYMEHTAILHOTO METO/1a M 3a/1a41 UCCIIEIOBAaHUS

2. Ilpuemamu npo600oTOOpa M MPOOOIOATOTOBKH OOBEKTOB OKPY)KAIOIIEH CPEe/Ibl, TPUPOTHBIX
Y NIPOMBIIIUICHHBIX 00pa3ioB marepuainos ([1K-2, T1K-3).

3. HaBblkamMu NpPaKTUYECKOTO NPUMEHEHHS COBPEMEHHBIX MHCTPYMEHTAIBHBIX METO/I0B
9JIEMEHTHOTO U BEIIECTBEHHOT'O aHaM3a B dKojoruueckux uccneposanusx (I1K-2, ITK-3).

4. Meronosorueii BbIOOpa METOIOB aHaIKM3a, UMETh HaBBIKK MX npuMeHenus ([1K-2, TIK-3).

5. MeTpoJoru4eckuMi OCHOBAaMU aHaJIKM3a MPUPOIAHBIX M MPOMBIILICHHBIX 00BhekTOB (ITK-2,

TK-3).

HpI/I IMpOBCACHUHU y‘Ie6HBIX 3aHATUH 00ecIIeunBaeTCs pa3BUTHUC Y O6y‘laIOH_[I/IXCH HAaBBIKOB

KOMaHJAHON pabOThl, MEKIMYHOCTHON KOMMYHUKALUU, IPUHATHUS PEIIECHUHN, JUAEPCKUX KAyecTB.

Hcnons3yercs npoBeeHNe UHTEPAKTUBHBIX JIEKIUH, IPYIIIOBBIX AUCKYCCUHM, POJIEBBIX UID,

MaTepHalibl Ha OCHOBE Pe3yJIbTaTOB HAyYHbIX UCCIIE0BAaHM, B TOM YHUCIIE C Y4ETOM PErMOHAIBHBIX
0cobeHHOCTeH MPohecCHOHALHON AEATEIBHOCTH BBIITYCKHUKOB U MIOTPEOHOCTEH paboTOaaTeNeH.
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5. Coneprxkanue M ydeOHO-MeTOAMYECKAs KAPTa JUCIHUIJIMHBI

Tao6auua 5.1

CamocrosiTenpHas pa60Ta

Howmep HanmenoBanwue tem (Borpocos)
> 3aHATUA CTYJIEHTOB
HeIeln HU3Yy4aeMbIX 10 JAHHOM JUCLUILIMHE YA DOpME! KOHTPOIA JIuteparypa
1 JIab. Copepxanue Yacsl
1 Y Koncmnexkr,
BBeaenue. XHUMHKO-aHATUTHYECKHUI yCTHETH ompoc
KOHTPOIIb PEallbHBIX 0OBEKTOB 1 €rO PONb | 3 Ocnognble OGT"EKTH aHanmmsa. 2 pOBEpKa 13, [1]- [35]
B MPOMBIIUIEHHOCTH, T€0JIOTHH, CETLCKOM AHJIMTHYECKHUIT LMK U €T0 OCHOBHBIE TOKIaj,
XO03SICTBE, MEIULIIHE. STAlIBL.
2 IIpo6ooTGop M  mpPoGONMOATrOTOBKA. Ucnons3oBanue s pa3aokKeHHs] BBICOKO
[MpencraBurenbHast mpoda, crocoObl ee arpecCHUBHBIX PEAareHTOB, MOBBIIIEHHBIX
nonyyeHus. PakTOpel, ONpeAeNsroIne TeMIIepaTyp U JaBjeH:s. ABTOKJIABEI,
pasmep npoOsl. OTOOp MPOOBI TBEPABIX, MIPEUMYIIECTBA UX HCTIOJIB30BAHMS.
razoo0pa3HbIX M JKUIOKHX BEIIECTB. HH JI0KEHUE TI0JT JISHCTBUEM
0 YcKkopeHHOe pa3loKeHUE Mo IecTBUE
OcobenHoctH otOopa mpoo YIBTPa3BYKOBOTO  MUKPOBOJIHOBOTO TIOJIEH.
CENIbCKOXO3SICTBEHHBIX ~ NPOAYKTOB U 10COObI MHTEHCHBHOT'O PA3JIOKEHUS
C 0
Opyrux  OMOJIOTMYECKHX  MaTepHAJIOB. OpraHMYecKHX BeIlecTB (KaTanus, GpoTomus, KoHCIeKT
TpancnopTupoBKa W XpaHeHHe 1poO, 2 3 | TVIa3MeHHas JEeCTpyKIus). Y HupUKanus yCTHBIH ompoc,
CIIOCOOBI X KOHCEPBALIHH. HOJrOTOBKH P00 0OBEKTOB Pa3IHYHOI 4 npoBepKa /3, [1]- [35]
Pasnoxxenne mpod. Bwibop cmocoba HPHPOJIBL. JOKTIaL,
" " " " TECTUPOBAHUE
Pa3IOXKEHHUSL. Cyxoe u MOKpOE
paznoxkenue. CIlaBIeHHE U CIIEKaHUE,
TIOCNIE/IYIONIee PAacTBOpEHHE Kak CHocod
nepeBesieHMs] MPoObl B PacTBOPUMOE
cocrosiHie. MHTEHCH(UKAIWS TPOIECCOB
pa3noKeHus 00BEKTOB pa3nIu4HON
TIPUPOJIBL.
3 KoHuenTpupoBanue u pa3ieeHue Kak Pomp xmMmudeckoro aHanmnza B pEIICHHH Koncrexr,
craguu  npo6onoaroroBku. OCHOBHbIC npoGiem OKpYKaroIeu Cpeibl. yCT:";” ;?;p;)gc’ [1]- [35]
POBEPKa /3,
METOJbl  KOHIIEHTPUPOBAHHSA:  COpOLMs, | 2 3 | Ananutudyeckoe  oOecrieueHHE  CHCTEMbI P Hog;aﬂ
SKCTPAKLYA, KpPHOT€HHBII crnoco0, 9KOJIOTHYECKOTO MOHUTOPHUHTA. 4 TeCTHpOBAHME
(UIBTpAITMOHHEIE u MeMOpaHHBIE
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METOJIBI, CBEPXKpHUTHYECKAs (IFOnmIHAs
SKCTPAKIIHA, peaKkiuoHHas ra3onas
SKCTPAKIWS 1 Ap.

CBs13b dTamna mpoOONorOTOBKH C
MOCIICAYIOIIMM METOJIOM
onpexaenenus. OCHOBHBIC KPUTEPHH,

[MpenenbHO  MOMYCTHMBbIE KOHICHTPAIHH.
[IpuopuTeTHBIC 3arpsA3HSIONIME BEIICCTBA.
CynepIKOTOKCUKAHTEI.

Koncmexr,
YCTHBIH o1poc,
MpoBepKa 1/3,

MoK,
oTpeeNstolre BEIOOp MeTo1a TECTHPOBAHHE [1]- [39]
onpeeneHus (TOYHOCTD,
YyBCTBHUTEIBHOCTb, U30UPATENLHOCTD U
Jp.).

Komncrekr,

Ananu3 Boa. Kmaccudukamus Bo.
OCHOBHBIE aHAJIUTHYECKUE

[lokazarenu KkayecTBa BOJI: MPO3PAYHOCTb,
MYTHOCTb,  LIBETHOCTOCTb,  BOJOPOIHBIN

YCTHBIH onpoc,
MpoBepKa /3,

nipo6stemMsl. [Tpo6ooTOOp U XpaHeHue T10Ka3aTeb, OKHCIIUTETIBHO- JOKTa,
1po6. Orpeesienne 0600MIEHHbIX BOCCTAHOBUTEILHBIN _ moTeHuMal, TeCTHpOBAHME [1]- [35]
(UBHUECKHX H XHMHYCCKAX IIEJIOYHOCTh, ~ PACTBOPCHHBIN  KHCIIOPOZ,

. OKHUCIISIEMOCTb, XUMHUYECKOE u
MOKa3aresiei, OrmpeaessIFOIInX

OMOXMMHYECKOE MNOTpeOJIeHHe  KHCIOpoja
Ka4eCTBO BOJBI. (XTIK u BITK).
OnpeerneHne VH/TUBHTyaJTbHBIX buotectipoBaHue Kak  CIOCOO  OLEHKH
HEOPraHWYECKUX  KOMIIOHCHTOB  BOJ: KauecTBa BOJI.
Koncnexkr,

XJIOPHUJIOB, ¢dTopuaoB, HUTPUTOB,

HUTpaToB, (ocdaroB, cepocoaepKaIIUuX

YCTHBIH onpoc,
MpoBepKa /3,

AQHMOHOB, WOHOB aMMOHUS, INEIOYHBIX H TOKTTAT, [1]- [35]
IIEJIOYHO-3EMETTbHBIX METAJLIOB. TECTHPOBAHHE
Onpenenenue JKECTKOCTHU BO/JIBI.
OrnpeienieHre CBOOOIHOTO XJIOPa.
DopMbI CYILLECTBOBAHMS TSDKEJIBIX OOG11ast OlIeHKa COIEPYKAHUSI OPraHUIECKUX

Komncrekr,

METAJUIOB M PAJUOHYKIUAOB B BOJAAX.
OmnpeneneHue TSKEIbBIX METALIOB U
PaAUOHYKJIUIOB. Crnoco0nt
KOHIICHTPUPOBAHUS TSHKEIBIX METAJUIOB U
panuoHykIunoB w3 BoA. [Ipupoanbie
OpraHUYECKHUE BEIIECTBA BOI.

BEILIECTB: ONpe/eIeHNEe OPraHnYeCKOro
yriaepoaa, azota, ocdopa.

YCTHBIH onpoc,
IpoBepKa /3,
JIOKIIa,
TECTUPOBAHUE

[1]- [39]

OCHOBHBIC KJIACCBI 3arpA3HAOIINX

Hcrounuku onagaHus, yCTOfI'{HBOCTB B
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OpraHu4e€CKuX BEIICCTB: IMOBEPXHOCTHO-

OKpYy’KaroIlei cpeae, TOKCHYHOCTh, METO/IBI

AKTHUBHBIE BEIECTBA, (GeHomsl, U3BIIEYEHHS, KOHLIEHTPUPOBAHUS, pa3IeICHUS Koncnexr,
HeQTEeMPOAYKTBI,  TOJUAPOMATHUYCCKUEC U OTIPEICIICHHS. y;;g:;;z: ZZC’
YTIIEBOIOPOIBI, a30T-, cepo- u noKman, [1]- [35]
hochopconepxarye MIECTUITH/IBI, TECTHpOBaHUe
XJIOpPOPraHUYECKUE COCZTMHCHHS
(xymopconeprkanye MECTHITUIE,
MOJIMXJIOPUPOBAHHBIE OngeHnIBI,
MoJUXJIOpANOeH30(ypaHsbI,
MOJHXJIOPANOEH30-TI-TMOKCHHBI).

9 Anamm3 Bo3ayxa. OCHOBHBIE TPOOIIEMBI XUMUYECKUU COCTaB BO3/yXa.
aHauM3a TOPOJACKOrO BO3AyXa, BO3AyXa Omnpeneneuue HEOPraHUYECKUX Cfg:;“:;‘;éc
paboueil 30HBI, TNPOMBINUICHHBIX U KOMITIOHCHTOB ~ BO37lyXa  MPHUPOTHOTO U yH poBepKa s,
TPAaHCIOPTHBIX BBIOPOCOB. CnocoObl | TEXHOI€HHOTO  TPOMCXOKIEHMSA:  O30Ha, JOKITa, [1]- [35]
MeTomel  oTOopa  Tpob BO3IyXa. OKCHJIOB yIJIepona, a30Ta, Cepbl, aMMHaKa, TecTHpOBAHHE
ApredakTbl, BO3HHMKAIOIIME B MpOIECcCe CEepOBOIOPO/IA.
pobooTOOpa.

10 Omnpenenenne OpTraHUYeCKUX Aspozonu: 00pazoBaHue B aTMocdepe, poib B
COCIMHEHUN: anudaTHICCKUX u nepeHoce HEJIETYYUX 3arpSI3HAIOIIUX Konenext
apOMAaTUYECKUX YTJIEBOAOPOJIOB, BEIIIECTB, OCOOCHHOCTH MpobooTOopa U . p’o c.
KapOOHHWJIBHBIX W XJIOPOPTaHUYECKUX aHanm3a. ABTOMATH3allMsl aHAIKM3a BO3IyXa. npoBepKa 113,
coequHEeHuH, (eHoNoB, cnupToB, 3(PHUPOB, OcHoOBHEBIE THUIIBI ra30aHalIn3aToOpPOB. JOKMa, [1]- [35]
METaJNTIOOPraHHYECKIX COCTMHCHUIA, JIMCTaHITHOHHBIC METO/IbI AHAITH3A. TECTHPOBAHHE
MEpPKaNTaHOB, AIU(ATUYSCKUX aAMHUHOB.
Ananms ra3oBbIX BBIOPOCOB
aBTOTPAHCIIOPTA.

11 AHaJIN3 MOYB M JOHHBIX OTJIOMKEHHIA. 3amaun AHATTUTHYECKOTO KOHTPOJIS.
OCOOEGHHOCTM TIOYBBI KaK OOBEKTa Omnpeneneare 00OOIIEHHBIX TTOKA3ATEICH: Koncmekr,
OKpykaromierr  cpemsl.  [Ipo6oot6op. EMKOCTH KaTHOHHOT'O oOMeHa, y;;?;gﬁ: ZZC”
XuMudeckuid coctaB TMo4YB. | yMycoBble KHCJIOTHOCTH, OKHCIIUTEIbHO- JOKITA, [1]- [35]
BEIECTBA: CTpOCHHE, peaKIHOHHAs BOCCTaHOBHUTEIBHOTO HOTEHINANA, TecTHpOBaHHe
CIIOCOOHOCTh, (DYHKIIMM B OKpYXKaromei CONIEp)KAHUsI  JICTKOPACTBOPUMBIX  COJICH,
cpeze. OMOIOrMYeCKON aKTHBHOCTH.

12 Omnpenenenue HEOpPraHUIECKUX Onpenenenrie OpraHUYECKHX KOMITOHEHTOB.
KOMIIOHEHTOB. DJieMEHTHBIN u DJIeMEHTHBIN AHAJIU3: onpejIeNieHe Koncrexr,
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YCTHBIH onpoc,

MOJICKYJISIPHBII aHaJIK3. OPTraHWYeCcKOTO YIiiepofia W OpPraHMYecKOro [1]- [35]
[IpoGomoaroroBka.  AHanmu3  BOIHOM asora. OnpezeneHre TOKCHYHBIX BEIIECTB: TpOBEpKa 1/3,
BBITSDKKM Ha  COJEp)KaHME HUTPATOB, TIECTULIN/IOB, He(TENPOTYKTOB, Tecil?ligii’liﬂe
HHUTPHTOB, XJIOPHJIOB, cynb(haros, MOJIMAPOMATHYECKIX YTIIEBOJJOPOJIOB,
IICJIOYHBIX u IIETIOYHO-3EMEITbHBIX XJIOPOPraHUYECKUX ~ COSIMHECHUA. MeTobl
METAJLIOB. OrnpeneneHue TSDKEJIBIX W3BIICYCHHS u KOHIICHTPUPOBAHUS
METAUIOB:  BAJIOBOTO  COJCPKAHUS U 3arpsA3HSIOIINX OPraHMYECKUX BEILICCTB.
MOABMIKHBIX (HOpM.
13 AHAJIU3 NUINEBBIX U Onpenenenue KOMIIOHEHTOB,
CeJIbCKOXO0351iICTBEHHBIX MPOAYKTOB. OIIPCACIIAOMNX ITHIIEBYO LHCHHOCTB
OCHOBHBIE aHAIUTUYECKUE TTPOOIIEMBL. MpOAyKTa:  GENKOB, JKHPOB,  YIJICBOJOB,
XHUMHYECKHE BEILECTBA IIALLIA: BUTAMWUHOB,  aMHHOKUCJIOT W  JPYTHX
COOCTBEHHBIC MUHEPAIIBHBIE U OPTaHMICCKIX KHCTIOT. Korcrexr,
Onenka  0€30IaCHOCTH  THINEBBIX YCTHBIH ompoc,
OpPraHUYECKHE BEILLECTBA, ITUILEBbIE IPOZYKTOR: ompeeeH e TOKCIYUHEIX npoBepKa 11/3, [1]- [35]
J100aBKH, Yy)KCPO/HBIC BEIICCTBA. METa/LIOB (PTYTH, MBIIIbIKA, CBHHLA, KaIMUs, Tec?;ggiﬂa;me
Merozp! uX n3BcUeHNs, OJIOBa, MEIU W Jp.), HUTPATOB, HUTPHTOB,
KOHIICHTPUPOBAHWA, Pa3JICIICHUA. MECTUIINIOB, AHTUOMOTHKOB, KOHCEPBAHTOB,
THIIEBBIX N00aBoK, HHUTPO30aMUHOB,
MHKOTOKCHHOB H JIP.
14 AHanu3 OMOJIOTHYECKHUX MAaTepHAJIOB. Crioco0bI M3BNIEUEHUST M KOHIIGHTPUPOBAHHUS
TpeboBanust kK 0TOOPY, TPAHCIIOPTUPOBKA TOKCHKaHTOB. TecT-MeTosipl. Cfg:;“:;‘;gc
" XpaHeHHe ouomacc. Ananus prOBepKa W, [1]- [35]
OHMOTIOTMIECKUX MaTepHajoB Ha JIOKIaj,
COACPIKAHUE JICKAPCTBCHHBIX IIPEIIapaTos, TECTUPOBAHUE
TOKCHUYHBIX M O/TypMaHHBAOIINX BEIIECTB.
15 AHaN3 Teo0JIOTHYeCKHX 00beKTOB. OcobOeHHOCTH aHaNIM3a PyA XpOMa, HHUKEJ, «
OHCIICKT,

Bribop cxembl aHanu3a, ONpeAensIeMOu
mpuposol oObekTa. PymHble TONE3HBIE
HCKOIIaeMBIE: KeJIe3HbIE,
TUTAaHOMAarHUTHTOBBIE ¥  MapraHleBbIC
PYIBL. CrocoObI Pa3IOKEHISI B
3aBUCHUMOCTH OT COJEpXKaHWs XKeJe3a W
KPEMHHSL. Onpeneneane KeJesa,
IIOMUHUS, Maprasiia, IpuMecedl THuTaHa,

KoOanpTa, PTYTH, OJIOBA M CYpPBMBL
Crioco0bl OTJeNIeHUs] XpoMa, PTYyTH, OJ0Ba
u CYpPbMBI npu OTIpeJIeICHUH
MHUKPOKOMIIOHEHTOB B  pylax. AHamm3
TeOJIOTHYECKHX MAaTepHaliOB, COJEPMAIINX
pEeNKO3eMENbHBIE  DJIEMEHTEHI. Croco6b1
BBIACIICHUA, KOHICHTPUPOBAHUA u
onpeneneHus P30.

YCTHBIH 01IpoC,
npoBepKa /3,
JIOKJIaf,
TECTUPOBAHUE

[1]- [39]
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BaHAJWsI, HUKEJSA, MEAU, XpOMa.
[TonmmmeTamnuueckue pyabl. CxeMbl
aHaJIn3a MpU OIpeIeICHUN
OCHOBHBIX KOMIIOHEHTOB (M€,
LIMHKA, XeJe3a, CBUHIIA, KaIMUs).

Anammz HCPYAHBIX TOJIC3HBIX HCKONACMBbIX:

CHIMKATHBIX W KapOOHATHBIX  ITOPOI.
OmnpeneneHre  xapakrepa  MOpPOAbl U
OCHOBHBIX KOMIIOHEHTOB: SiOz, Al1,0;5,

Fe,0s, FeO, MgO, CaO, Na,O, K20, P,Os,
MnO.

16 AHaJIM3 MeTaJIJIOB M CILIABOB. ABTOMAaTHU3UPOBAHHBIN KOHTPOJIb B LIBETHOU
OCHOBHBIE 3a/1a41 aHAIN3a METAIIOB U Y YEPHOW METaJLTypruH.
cr1aBoB. CocoOBI OTAEIEHUS] OCHOBBI
[IPY aHAJIHU3€ YyT'yHa, MEIH, HUKE, KoHcriexr,
atoMuHys. Onpeiesie e JIETUPYIOMNX 2 3 YCTHBIi ompoc, [1]- [35]
n00aBOK B cIiaBax xenesa. OmnpeneneHue 6 npoBepKa /3,
. TOKIaz,
pUMecel Meau, HUKeIsl, IMHKa, CBUHLIA, recTupOBaIe
0JIOBa, MarHHs B CIIaBaX LBETHBIX
METaJIJIOB.
17 AHaJIu3 BelleCTB BBICOKOI YHCTOTHI. CoBpeMEHHbIE METOIbl aHalHM3a BEIIeCTB Koncnexkr,
TexHWKa BBINOJIHEHUS aHAJIN3a BELIECTB BBICOKO# YHUCTOTHI. YCTHEI Onpj’c’ [1]- [35]
. MpoBepKa /3,
BBICOKOI YHCTOTHI. TpeboBanus K 2 3 4 JIOKTAL,
KaueCTBY pE3yJIbTATOB aHalIM3a. TECTHPOBAHUE
18 Onpenenenne MUKpOIPUMECEH METAIIIOB, [loxroroBka wu 3ammura pedepaToB C IpesenTanus
C, N, O, H, Si B ananu3e Berect 2 3 | mpencraBieHHEM MPE3EHTAIINH. 6 3amura pedepara | [1]. [35]
BBICOKOM CTENEHH YHCTOTHI.
19 HUTOrOBOE 3AHSTHE 2 [loxroroBka K 3K3aMeHY 2 [1]- [35]
UTOTO 38 | 4 88
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6. O0pa3zoBare/ibHbIE TEXHOJIOTHHI

@opMbl OpraHu3aluu OOydeHUs: JIEKIUH, JEKIUU-0ece/Ibl, 1a0opaTopHble M MPaKTHYECKUE
3aHATHSA, CaMOCTOSITENbHas padoTa CTyneHTOB (odopmiieHHe 51a0OpaTOpHBIX PadOT, JOKIJIAMIBI,
pedeparsl, Mpe3eHTAINH).

JInst TOCTYOKEHHS TUTAHUPYEMBIX PEe3yJIbTaTOB OOYUEHHs B AUCIMIUIMHE «AHAIN3 TPHPOIHBIX
Y TIPOMBIIUIEHHBIX 0OBEKTOBY HCIIOJIB3YIOTCS pa3InyHble 00pa30BaTeIbHbIC TEXHOIOTHH:

1. HUngopmayuonno-passusarowue mexHonrocuy, HANpPaBICHHBIE HAa OBJAJCHUE OOJBIINM
3aracoM 3HaHHiA, 3aTIOMUHAHKE U CBOOOHOE ONepupoBaHre UMH. Vcnoab3yercs: JeKIMOHHO-
CEeMUHAPCKHH METOJl, CaMOCTOSITEIIbHOE W3Y4YEHHE JINTepaTypbl, NPHUMEHEHHE HOBBIX
UH(POPMALIMOHHBIX TEXHOJOTMHA I CaMOCTOSITEIbHOTO TMOIMOJHEHUS 3HAaHUHM, BKIIIOYAs
UCTIOJIb30BaHUE TEXHMUYECKUX U 3JIEKTPOHHBIX CPEICTB HH(POPMAIIHH.

2. Jleamenvnocmuvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONO2UY,  HAIpaBICHHbIE  Ha
dopMupoBaHHE CHCTEMBI MPOPECCHOHATBHBIX IPAKTUYECKUX YMEHUH NpU IPOBEICHUU
OKCIIEPUMEHTAIBHBIX ~ WCCIEIOBaHM, O0ECIEeUMBAIOIINX  BO3MOXKHOCTb  KA4eCTBEHHO
BBITIOJHATh NPO(ECCHOHATBHYIO NIESATENbHOCTh. Mcronbp3yeTcs aHanu3, CpaBHEHHE METOIOB
NpOBEICHUS (PU3NKO-XMMUYECKUX HCCIEIOBAHNHN, BBIOOP METO/A, B 3aBUCHMOCTH OT OOBEKTa
UCCJIEJOBaHHS B KOHKPETHON NMPOU3BOJICTBEHHOM CUTYalluU U €Tr0 MPAaKTHYESCKask pealn3aliys.

3. Paszsusaiowue npobiemMHO-OpUeHmuposantbie mexHoai02uu, HaupaBIeHHbIE Ha (OPMUPOBAHUE
U pa3BUTHE MMPOOJIEMHOTO MBIIUICHHS, MBICIUTEIFHON aKTUBHOCTH, CIIOCOOHOCTH MPOOIEeMHO
MBICIIUTh, BUJAETH U (OPMYIHPOBATH NPOOJIEMBI, BHIOMpATh CIIOCOOBI M CPEACTBA IS UX
peurenus. Mcnonb3yroTcs BUABI MPOOJIEMHOTO OOYYEHHS: OCBEIIEHHE OCHOBHBIX MPOOJIEM
¢u3nUecKoOil W KOJUIOMJHOW XHUMHHM Ha JICKIUAX, Y4eOHBIE ITUCKYCCHH, KOJIJICKTHBHAsS
MBICITUTEIIbHAS ICSITENBHOCTh B TPYIIaX P BHINOJHEHUH MTOUCKOBBIX J1a0OpaTOpHBIX padoT,
peleHue 3a/1a4 MOBBIIICHHOW CI0XKHOCTH. [Ipy 3TOM MCTONB3YIOTCS TIEpBbIe TPU YPOBHS (U3
YeThIPEX) CIOXKHOCTH U CAMOCTOSITEIbHOCTH: MPOOJIEMHOE HM3JI0KEHHE yuyeOHOro marepuana
Iperno/iaBaTeyieM; CO3/IaHue MPEToIaBaTelieM MPOOIEMHBIX CUTYaIHi, a 00ydaeMble BMECTE C
HUM BKJIIOYAIOTCS B MX pa3pellleHue; MpernoaaBareb JUIb CO3/1aeT NpoOIEeMHYI0 CUTYalUIO, a
paspermaioT e€ oOyyaeMble B X0/I€ CAMOCTOSITEIbHON AEATETbHOCTH.

4.  Jluunocmmno-opuenmupogannvle mexnonrocuu o6yyeHus, 00eCTeUMBaONIUEe B X0J€ y4eOHOro
nporiecca y4eT pa3IMuHbIX CIIOCOOHOCTEH 00yJaeMbIX, CO3JaHNe HEOOXOIUMBIX YCIOBUHN IS
pPa3sBUTHS UX MHIUBHUIYaJbHBIX CIIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU JIMYHOCTH B y4yeOHOM
nporecce. JINUHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTUH OOYYEHUS PEan3ylOTCs B Pe3ylbTaTe
WHIMBUYaJIbHOTO OOIIEHUsl TMpernojaBaTels U CTyAeHTa NpU cladye KOJUIOKBUYMOB, IpH
BBIMTOJIHEHUH JIOMAITHUX WHIUBUAYAJIbHBIX 33aJaHHiA, OATOTOBKE WHAWBHIYATbHBIX OTYETOB
no J1abopaTopHbIM paboTaM, pELIEHWH OJMMIIMAJHBIX 3a/4a4y, Ha eXEeHEeAEIbHBIX
KOHCYJIbTAIIHSIX.

WHHOBaMOHHbBIE C€HMOCOOBI M METO/BI, HCIIOJIb3yeMble B 00pa3oBaTeIbHOM IpOIIecCe,
OCHOBAHbI Ha UCTIOJIb30BAHUHN COBPEMEHHBIX JOCTHKEHUH HayKH U WH(POPMAIIMOHHBIX TEXHOJIOTHH.
HanpaBneHnsl Ha TMOBBIIIEHHWE KAadyeCcTBAa MOJATOTOBKU IYTEM Pa3BUTHUSI Yy CTYJIEHTOB TBOPUYECKUX
CHOCOOHOCTEM M CaMOCTOSTENLHOCTH (METOABbl MPOOJIEeMHOro OOyuYeHHs, HCCIIe0BaTEeNbCKUE
METO/Ibl, TPEHUHTOBbIE (OPMBI, PEUTHHIOBBIE CHCTEMbl OOYYEHMsSI W KOHTpPOJS 3HAHUM U Ap.).
Hanenensl Ha akTUBH3aLMIO TBOPYECKOIO MOTEHLIMATIA U CAMOCTOATEIBHOCTU CTYJIEHTOB M MOTYT
pearn30BbIBaThCS HAa 0a3e MHHOBALMOHHBIX CTPYKTYp (Hay4dHBIX J1abOpaTopuif, IEHTOB,
NPENPUATHIA U OpraHu3alui u ap.).

B mnpomecce o0yueHHS HCHONB3YIOTCS AaKTHBHBIE M HHTEPAKTUBHbIE (OPMBI OOy4YEHUS:
TBOpYECKHE 3a/laHusl, pa3paboTKa MPOEKTOB, paboTa B MAJIbIX IPYIIAX, HCCIEI0BATEIbCKHI METO
00ydeHus1, 00y4eHHEe Ha OCHOBE OTBITA, JUCKYCCHOHHBIC TEXHOJIOTHH.

TpaauumoHHbIe TEKIUH U 1JAOOPAaTOPHBIE 3aHATHS MPOBOJATCA B (JOPME C HCIIOJIb30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOIHH.
Jlexuus-nuanor — COAEp’KaHUE IOAAETCA YEepe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYAEHT
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JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOE JIEKLUU.

OmnnaiiH-ceMUHap — Pa3HOBUIHOCTh BeO-KOH(MEpEeHIMH, MPOBEACHUE OHJIAMH-BCTPEY MU
npe3eHTaunii yepe3 MHTepHET B pexXuMe peaibHOTO BpeMeHU. Kaxaplii U3 y4aCTHUKOB HAXOJHUTCS
y CBOEr0 KOMIIbIOTEpa (CpEeCTBA CBSI3M), a CBA3b MEX]y HUMHU MOAJEpKUBaeTcs yepe3 MHTepHer
IIOCPEACTBOM 3arpyaeMoro MpUIOKEHUs, YCTAHOBJIEHHOTO Ha KOMIIBIOTEPE KaKJIOr0 y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuueokoHgpepenicsszu (BKC) — 5310  TexHomorus
MHTEPAKTUBHOIO B3aMMOJIECUCTBUSA JBYX M OoJjiee Y4aCTHUKOB 00pa3oBaTeNIbHOTO Ipolecca it
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHH.

Texnonorus 5>nekTpoHHOro oOOyueHus (peanusyercss MpU TOMOIIM  AIEKTPOHHOU
oOpazoBatenbHOil cpensl COI'Y mpu  wucnonb3oBanuu pecypcoB OBC, mnpu mposeneHuun
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonb3yloTcsi TEXHOJIOTUU € MPUMEHEHHEM JUCTaHIIMOHHOTO O0ydeHus Ha ratdopme
«Moodle» http://Ims.nosu.ru/.

[Ipumeuanus:

1. Bce Buasl yuebHOM pabOThl MOTYT MPOBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHUHU JIOKAJBHBIX
HOPMATUBHBIX aKTOB.

2. B umemsax peanuzanMM = HMHIWBUIYaJbHOTO TMOAXOAa K  OOYYEHHMIO  CTYACHTOB,
OCYIIECTBIISIIONINX Y4eOHBIH TMpolecC MO WHIWBUAYAJIBHOW TPAGKTOPHH B paMKax
UHAMBUAyaAlbHOTO  pabodero  mjaHa, W3y4yeHUE JAHHOW  JUCIHUIUIMHBI ~ MOXET
OCYILECTBIISITHCS Yepe3 WHAWBUIYAIbHbIE KOHCYJIbTAIMM MPENOJaBaTeNsi OYHO, B YaCHI
KOHCYJIbTAIM, IO 3JCKTPOHHON ModYTe, a Takke ¢ wucnoib3oBanuem Cisco Webex,
wiaTGopMbl AUCTaHIMOHHOTO oOy4denusi Moodle, nuuHbIii KaOMHET CTyAeHTa Ha caiite
COr'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOANYeCKOe o0ecrieyeHne CAaMOCTOATEILHOH padoThl

CamocrosiTennpHass paboTa OOyYarOMIMXCS SBISIETCS OJHUM W3 BHJOB YYE€OHBIX 3aHSTHH.
CamocTtosTenbpHas paboTa MPOBOJUTCS C LEIBIO:
® CuUcTEeMaTui3lannuu u 3aKPpCIIJICHHUA IMOJTY4YCHHBIX TCOPCTUICCKUX 3HAaHUU )51
MPaKTUYECKUX YMEHUN 00y4daroluXxcs CTy/I€HTOB;
e yrayOJeHHs U PacIIUPEHUs TEOPETUIECKUX 3HAHUM;
e (opmupoBaHUS YMEHHIl HCIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPaBOUYHYIO
JOKYMEHTALUIO U CIECLUAIIBHYIO JUTEPATYPY;
e (opmupoBaHUS CaMOCTOSITENILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO ¥ CAMOpPEaTN3alliu;
® PasBUTHUA UCCIICAOBATCIBCKUX yMeHI/II\/'I
CamocrosTenbHas padoTa 00yJaroIMXCsl OCYIIECTBISETCS Ha MPOTSHKEHUN M3YYEHUST BCer
JTUCITUTIMHBI B COOTBETCTBUU C YTBEPXKACHHON B y4eOHOM IUIaHE TPYAOEMKOCTHIO (IJIsl OYHOM
dbopmbl 00ydeHUsT 88 YACOB) 1 COCTOUT H3:

® paboThl CTYJICHTOB C JICKIIMOHHBIMH MaTepHaJaMH, [MOMCKa W aHaJIu3a
JUTEPATYPHBIX JTAHHBIX U 3JCKTPOHHBIX HMCTOYHHUKOB HMH(GOpPMAIMU TIO 3aJaHHOU
TEME;

e  BBINIOJIHEHUS 3aJJaHUH TSI caMocTosATeNbHON padoTel B OOC COI'Y;

® U3Yy4YECHHs TEOPETUUYECKOTO MaTepHaa Ajs OArOTOBKU K Ja00paTOPHBIM 3aHITHIM;

e odopmieHus 1TabOPAaTOPHBIX PAOOT C BHIMOJHEHHEM PHCYHKOB IabOpPaTOpPHOTO
00OpyIOBaHUs, pPAacYeTOB  (DU3MKO-XMMHUYECKHX BEIMYMH UM  MOCTPOCHHEM
rpaduUecKux 3aBUCUMOCTEH;
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e pPabOTHI C TECTAMH U BOIIPOCAMH JIsS CAMOIIPOBEPKH;
® [IOATOTOBKH MTOrOBOTo pedepara;
® [IOJTOTOBKH K 9K3aMEHY.

Tembl 1 pOpMBI BHEAYUTOPHON CAMOCTOSITEILHOM PabOThI, €€ TPYI0EMKOCTD COJICPIKATCS B
paznene 5, Tabu. 5.1.

CamocTosiTenbpHass padoTa CTYJIECHTOB IO JUCIHUIUIMHE IMPOBOJUTCS B BHJE IMHCHMEHHBIX
JOMAIIIHUX 3a7aHui (KOHCIIEKTOB), a TAKXKE IOJATOTOBKH pedepaToB IO 3aJaHHON TeMaTHKe.
Bonpocel, BBIHOCHMBIC Ha CaMOCTOSATEIbHOE H3YYCHHE, a Takxke YydeOHas JuTeparypa u
MCTOZ[I/I‘-IGCKI/Iﬁ Marcepuajl 10 OpraHu3alun CaMOCTOSITSIILHOU pa6OTBI CTYACHTOB OTpa>XCHbI B
Y4eOHO-METOIUYCCKON KapTe TUCIUIUIMHBI «AHAIN3 MPUPOJHBIX M MPOMBIILICHHBIX 00BEKTOB)
(Tabm. 5.1.) u Ha caiite AucTaHUOHHOTO 00yueHus COT'Y.

CamocrosarenbHass paboTa CTYAEGHTOB JOJDKHA COOTBETCTBOBAaTH Ooisiee TITyOOKOMY
YCBOGHHIO H3y4aeMOro Kypca, (OpPMHpPOBATh HAaBBIKM  HCCICIOBATEILCKON  paboThl M
OpPUCHTHUPOBATH CTYACHTOB Ha YMCHUC IMMPHUMCHATH TCOPCTUYCCKUEC 3HAHWA HAa IIPAKTUKEC.

CamocrosTenbHas padoTa J0DKHA HOCUTh CHCTEMATHYECKHI XapakTep, ObITh HHTEPECHON U
HPUBJICKATEIILHOM ISl CTYICHTA.

Pe3ynbTaThl caMOCTOSATEIBHON PA0OThI KOHTPOIUPYIOTCS MPEHOAABATEIIEM U YIUTHIBAIOTCS
IpU aTTECTAllMH CTyACHTA (9K3ameH). [Ipy 3TOM MPOBOJSTCS: TECTUPOBAHUE, IKCIIPECC-OMPOC Ha
7a0OpaTOPHBIX W MPAKTHYCCKUX 3aHATHUSAX, 3aClyIIMBaHUE MOKIAIOB, pedepaToB, MpOBEpKa
odopmiteHHs Ta00PATOPHBIX PabOT | T.1.

JIJ1sl HOATOTOBKY K 3aHSATUSM CTYACHTBI MOJIb3YIOTCS YYCOHUKAMU U YU4eOHBIMU TTOCOOUSIMH,
YKa3aHHBIMH B CIIMCKE PEKOMEHIOBAaHHOM JIMTEpaTyphbl, a TAaKK€ HHTEPHET-HCTOYHMKaMH. Bce
METOJIMYECKHE MaTepHajbl TPEICTABICHBl B CUCTEME IUCTaHIMOHHOro oOydyenuss COI'Y Ha
wiatdopme Moodle (http://Ims.nosu.ru).

MeTtoanyeckue peKOMEHAANH CTYAeHTaM 110 HAIMCAHUIO pedepaToB

Hamucanue pedepara siBnsercs:

- onHOW M3 ¢opM OOyuyeHHs CTYAEHTOB, HAaINpaBIEHHOM Ha  OpraHM3alMI0 U
MOBBILICHHE YPOBHS CAMOCTOSITEIIbHON pabOThI CTYIEHTOB;

- OJIHOM u3 (hopM Hay4dHOU pabOThI CTY/IEHTOB, LIETIbI0 KOTOPOIl SIBJISIETCS paclIupeHue
HAy4YyHOT'O Kpyro3opa CTyJIEHTOB, 03HaKOMJICHHE C METO0JIOTHEN HAYYHOT'O MTOKCKA.

Pedepar, kak ¢opma o00ydeHHUs CTYIEHTOB - 3TO KpaTKuil 0030p MakCHUMaJIbHOTO
KOJIMYECTBA JOCTYIHBIX MyONMKaui MO 3aJaHHOW TeMe, C 3JIEMEHTaMU COINOCTaBUTEILHOIO
aHaJIM3a JaHHBIX MaTepUAJIOB U C MOCIEAYIOIMMHU BBIBOJAMH.

[Ipu npoBeneHnn 0030pa AOIKHA MPOBOIUTHCS U UCCIIEI0BaTENbCKast paboTa, HO 00beM ee
OTrpaHHMYEH, TaK KaK aHAIU3UPYIOTCS YK€ CAEIaHHbIE MPEAbIIYIIUMHI UCCIIEI0BATENSIMU BBIBOJBI U
B CBSI3U C HEOOJIBITUM 00bEMOM JaHHOU (OPMBI PaOOTHI.

Temsl pedeparoB onpenensiorcs kadenpoit (mpenogaBaresaeM) U COAECPHKATCS B porpaMme
Kypca. JlomyckaeTcst BBIOOp CBOOOJHON TEMBI, HO IO COTJIACOBAHUIO C MPENOJaBaTeNIeM U B paMKax
TeM y4eOHOro IJIaHa 1Mo JaHHOM aucuumiuhe. [IpernonaBaTens peKOMEHAYET IUTepaTypy, KoTopas
MOJKET OBITh HCIIOIb30BaHa JIsl HarucaHus pedepara.

Leasro Hanucanus peepaToB SABIAETCS:

® T[PUBUTHE CTYACHTAM HAaBBIKOB OMOIMOrpauuecKkoro Mmoucka HeOOXOAMMOMN JIUTEepaTyphbl
(Ha OyMa)KHBIX HOCUTESIX, B 3JIEKTPOHHOM BUJIE);
® [IPUBUTHE CTYJEHTAaM HAaBBIKOB KOMIIAKTHOTO W3JIO)KEHUS MHEHMS aBTOPOB U CBOErO

CYXJIEHUS 110 BEIOpPAaHHOMY BOMPOCY B MUCHBMEHHOM (hopMe, HAyYHO I'PAaMOTHBIM SI3BIKOM U

B XOPOIIIEM CTHUJIE;

e [puoOpeTeHHe HaBbIKA TPAMOTHOTO O(QOPMIICHHS CCHUIOK HAa HCHOJIb3yEeMbIe HCTOYHMKH,

IIPABWJIBHOTO LIUTUPOBAHMSI aBTOPCKOTO TEKCTA;
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e BBIABICHUE U PA3BUTHUE y CTYJIEHTAa MHTEPECA K ONPEACICHHOW HAay4YHOM U IPAKTUYECKOU
po0jeMaTuKe ¢ TeM, YTOOBI UCCIIeI0BaHKE €€ B JaJIbHEHIIEeM MPOoJ10JKaJIOCh B IOATOTOBKE

Y HAITMCAHWU KYPCOBBIX U TUTUIOMHOM paboThl U AaJbHEUIINX HAYUYHBIX TPYAAX.

OcHOBHBbIE 32/1a4H CTY/IeHTA IPU HANMcaHuM pedepara:

® ¢ MaKCHUMaJbHOW TOJHOTOW WCHOJB30BATh JIMUTEPATypy IO BBIOpaHHOW Teme (Kak
PEKOMEH/IYeMYI0, TaK U CaMOCTOSITEIbHO MOJOOpaHHYIO) JUIsl MPAaBHJIBHOIO HMOHUMAHHUS
aBTOPCKOH MO3ULINH;

e BepHO (0e3 HCKaKeHHsI CMBICIIA) TIepeIaTh aBTOPCKYIO MO3ULIMIO B CBOEH pabdoTe;

® YACHUTH JJs ce0sl M M3JIOKUTH MPUYMHBI CBOETO COTJIACUs (HECOTJIacHs) C TEM HJIM UHBIM
aBTOPOM T10 JIaHHOW Tpobieme.

TpeOoBaHusl K COIEPKAHUIO:

- MaTepuall, HCII0JIb30BaHHEIHN B pedepare, J0JKEH OTHOCHTHCS CTPOTO K BEIOpaHHOU TeMe;

- HEoO0XOAMMO H3JIOKHUTh OCHOBHBIE aCHEKThl MPOOIEMbl HE TOJBKO IPaMOTHO, HO U B
COOTBETCTBUU C TOM MJIM MHOM JIOTUKOW (XPOHOJIOIMYECKOM, TEMaTHYECKOU, COOBITUMHOM U 1Ip.)

- IPU M3JI0KEHUM CIeQyeT CrpyNIUpOBaTh HUJEH Pa3HBIX aBTOPOB IO OOLIHOCTH TOYEK
3pEHUs WIH 10 HAYYHBIM ILIKOJaM;

- pedepar 1oyKEH 3aKaHUYMBATHCS OJIBEICHUEM UTOTOB IPOBEIEHHON HCCIIEA0BATENbCKOM
paboThl: colep)kaTh KpaTKUil aHaiu3-000CHOBAaHUE IMPEUMYIIECTB TOM TOYKM 3pEHHS 11O
paccMaTpuBaEMOMY BOIIPOCY, C KOTOpo# Brl cosnaapHsl.

Ctpykrypa pedepara:

1. Haunnaercs pedepat ¢ TUTYIBHOTO JIUCTA.

OO6pa3err opopMIICHHS TUTYJIBHOTO JTUCTA JUTsl pedepara:

MuHuCcTEpCTBO HAYKM M BbIcHIero odpazoanusi Poccmiickoii ®enepanuu
PI'BOY BO «CeBepo-OceTHHCKHI roCy1apCTBEHHbI YHUBEPCUTET
uMenu Kocra JleanoBuya Xeraryposa»
dakyJbTeT XUMHUH, 0HOI0TMM 1 OHOTEXHOJIOTHHI

Pedepar
MO TUCIUIUINHE «AHAJIN3 MPUPOIHBIX U MPOMBIIUIEHHBIX 00BEKTOBY

OCHOBHBIE M CYMMAapPHbIE NOKA3aTeJN BOIbI
HanmenoBanue TeMbI

Paboty BeITIONTHIII(A)
crynent(ka) UBanos U.A.

1 xypca, HanpaBieHuE
noarotoBku 04.04.01 Xumus
nporpamMma «AHaauTHYeCKas
XUMHS

Hayunslii pykoBOIHTENB:
JOLEHT Kadepbl o01Iei n
HEOPTaHUYECKON XUMHH, K.X.H.
Heénosa O.B.

Baagukaskas 20

2. 3a TuTynapHBIM JHcTOM ciaenyer Oenagnenue. OriaBieHue - 3TO IUlaH pedepara, B
KOTOPOM KaXXAOMY pasliesly IOJKEH COOTBETCTBOBaTb HOMEp CTpPAHUIIbI, Ha KOTOPOH OH
HaXOJUTCH.
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3. Texcm pedepara. OH nenTUTCS HA TPH YACTU: 88e0eHUe, OCHOBHAS YACMb U 3AKII0UEHUE.

a) Beedenue - pazaen pedepara, MOCBSIICHHBIM MOCTAaHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpuBaThHCS M 0OOCHOBAHUIO BHIOOpA TEMBI.

0) OcHogHass uwacme - 3TO pazfen padoTbl, B KOTOPOM IOCJIEI0BATEIbHO pPACKPBIBAETCS
BbIOpaHHas Tema. OCHOBHAsl 4acTh MOXET OBITh MpEACTaBlIeHA KaK IEIbHBIM TEKCTOM, TaK W
paszzenena Ha riasbl. [Ipu HeoOxonuMocCTH TEKCT pedepaTa MOKET JOMONHITHCS WILTIOCTPALUSIMU,
TabymnamMu, rpaduKkaMu, HO UMHU HE CIIEIYET «IIEPEerpykaTh) TEKCT.

B) Jaxnouenue - NaHHBIA pa3nen pedepara MOJKEH ObITh MPEJCTAaBIEH B BHUJIE BBHIBOJOB,
KOTOpBIC TOTOBATCS HA OCHOBE IMOATOTOBIEHHOTO TEKCTAa. BBIBOIBI JOKHBI OBITH KPATKUMH U
yeTKuMU. Taxke B 3aKIIFOYEHUH MOXKHO O0O3HAYUThH MPOOJIEMbI, KOTOPbIE "BBHICBETHIIUCE" B XO[I€
paboTel Haa pedeparom, HO He ObLTH PACKPHITH B padoTe.

4.  Cnucok ucmounuxos u aumepamypvl. B [aHHOM CIHCKE YKa3bIBalOTCA KakK Te
WUCTOYHUKH, HA KOTOPBHIE CCBHUIACTCS CTYACHT IPU MOATOTOBKE pedepara, Tak M BCE HHBIC,
M3YYEHHBIE UM B CBS3M C €ro MOJArOTOBKOH. B paboTe MOMKHO OBITH MCHOJIB30BAHO HE MEHEe 5
Pa3HBIX MCTOYHUKOB. PaboTa, BEHITIOJHEHHAs C WCIOJB30BAHWEM MaTepuaia, COJEPKAIlerocs B
OJIHOM HAay4YHOM HCTOYHHKE, SBJSETCS SBHBIM IUTaruaToM W He mnpuHumaercs. OdopmieHue
Crmcka HCTOYHHUKOB M JIUTEPATYPhl JOJHDKHO COOTBETCTBOBATH TPEOOBAHUSAM OMOIMOTpadUIecKuX
CTaH/IapTOB.

O0beM U TeXHHYeCKHe TPeOOBaHUs, MPeIbsABIseMbIe K BHINOJIHEHHIO pedepara.

OO6BemM paboThl JOJDKEH OBITh, KaK IpaBuio, He MeHee 12 u He Oonee 20 cTpanui. Pabora
JOJKHA TIeYaTaThes 4epe3 MONYTOPHBIA WHTEpBal 12 mpudTOoM, pa3Mepbl OCTaBISIEMBIX ITOJICH:
neoe - 30 mm, mpaBoe - 15 MM, HikHee - 20 MM, BepxHee - 20 MM. CTpaHHIBI JTOIXKHBI OBITH
IPOHYMEPOBAHBI.

Paccrosinne Mexay HazBaHWeM 4acTH pedepara WM TIaBbl M MOCIEAYIOIIMM TEKCTOM
JIOJKHO OBITH paBHO TpeM MHTepBaiaM. Ppa3bl, HAYMHAOIIUECS ¢ «KPACHOW» CTPOKH, ITeYaTarOTCSI
¢ ab3aIHBIM OTCTYIIOM OT Havaja CTPOKH, paBHbIM 1,25 cMm.

Kpurepun popMupoBanusi OlieHOK NIPH NMpeACTaBIeHUH pedepaTta

OuenuBas pedepar, npernoaasaresb oOpaiaeT BHUMaHNE Ha:

- COOTBETCTBHUE CO/ICP)KaHUs BRIOpAaHHOH TeMe;

- OTCYTCTBHUE B TEKCTE OTCTYIUICHUH OT TEMBI;

- coOIoZIcHUE CTPYKTYPHI pabOThI, U €€ 000CHOBAHHOCTB;

- yMeHue paboTaTh C HAy4YHOU JIUTEPaTypOH - BHIUJICHATh IPOOIEMYy U3 KOHTEKCTa;

- YMEHUE JIOTHIECKH MBICIIUTH;

- KyJIbTypy NUCbMEHHOW peun;

- yMeHHE OQOpPMIISTh HAay4YHBIH TEKCT (IIpaBHJIbHOE NMPUMEHEHHE U O(OpMIIEHHE CCBHUIOK,
cocraBiieHue Oubamorpapun);

- cocoOHOCTH BEPHO, 0€3 HCKAKEHHS TIEPEAaTh UCTIOIb3YeMbIi aBTOPCKUAN MaTepHa,

- coOmoieHne TpeboBaHUM K 00beMy pabOThI;

- AKKypaTHOCTh W TPABHIBHOCTH OQOPMIICHHS, a TaKXE€ TEXHHYECKOTO BBHITIOIHEHUS
paboThI;

- BBICTYIUICHHE IO TeMe pedepaTa M OTBETHI HA BOIPOCHI CTYIEHTOB M TIPENOAAaBATEINS
(3amuTa pedepara) Ha 3aHATHH.

OueHOYHBIH JIMCT NOATOTOBKH U 3aIIMTHI pedepara

1. Pedepar coOTBETCTBYyeT NpEIIOKEHHOH TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4YacTh,
3aKJIIOYEHUE, CTIUCOK JIUTEpaTypsl — 2 0.

2. Tema packpbiTa MOJHOCTBIO, CTYASHT MPOAEMOHCTPHPOBAT CIIOCOOHOCTh AHAIM3UPOBATH
pa3HbIe TOUKH 3peHus — 1 0.

3. CooOmieHue crenatno ¢ coOI0IcHHEM HOPM COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO SI3bIKa
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U C MPEACTABICHUEM Mpe3eHTauu — 2 0.
MaxkcuMalibHOE KOJIMYECTBO 0aIoB — 5.

Cxema ouennBaHus pegepara

Onenka, 0asJ

Onucanue

5
(oTIMYHO)

Bo BBemeHum 4derko cHopmyaMpoOBaH TE3UC, COOTBETCTBYIOIIMA TEME
JTOKJIa/1a, BBITIOJIHEHA 33/]a4a 3aMHTEPECOBATh 00 y4arOIINXCS;

JIeJICHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIIOYCHHUE.

B ocHoBHOI yacTu:

JIOTUYHO, CBSI3HO U TIOJIHO JJOKA3bIBAE€TCS BBIABUHYTHIN TE3UC;
3aKJIFOYEHUE COJNEPIKUT BBIBOJIBI, IOTUYHO BBITEKAIOIIUE U3 COJNCPIKAHUS
OCHOBHOMH YacTH;

JUIL  BBIPDAXEHUSI CBOMX MBICIEH HE TOJb3YETCSd  YIPOIIEHHO-
MPUMHUTUBHBIM S3BIKOM;

JEMOHCTPUPYET MOJTHOE TOHUMAaHHUE MPOOJIEMBI;

MpeACTaBJIeHA IPE3eHTAaUs K TOKIaay;

MOJTyYEHBI PABUJILHBIE OTBETHI HA BCE BOIIPOCHI MIPENOAaBATES;

Bce TpeOoBaHUsA, TMpeAbsBiIseMble K odopmiIeHHI0 pedepara,
BBITIOJTHEHBI.

4
(xopor1o)

Bo BBegeHun yeTko chHopMyIHpOBaH TE3HUC, COOTBETCTBYIOLIUN TeMe
JOKJIaJja, B WM3BECTHOW Mepe BBINOJIHCHA 3a7ada 3auHTEPECcOBAThH
oOyuarouxcs;

B OCHOBHOM 4YaCTH JIOTHYHO, CBS3HO, HO HEIAOCTATOYHO IIOJHO
JTOKa3bIBaeTCs BHIABUHYTHIHN TE3HC;

3aKJTFOYCHUE COACPKHUT BHIBOJIBI, IOTUYHO BBITEKAIOIINE W3 COICPKAHUS
OCHOBHOMH 4acCTH;

MIpeJICTaBJICHA MTPE3CHTAIHS K JIOKIIIY;

JUISL BBIPQXKEHUSI CBOMX MBICIEH CTYACHT HE MOJB3YeTCS YIPOIIEHHO-
MIPUMHUTHBHBIM S3BIKOM;

TMIOJTy4eHbI PaBUIIbHBIE OTBETHI HE HA BCE BOMPOCHI MPEIO1aBaTes;

Bce TpeOoBaHusA, TMpedbsBiIsieMble K odopmieHuio pedepara,
BBITIOJTHCHBI.

3

(YZI1OBIETBOPUTEINILHO)

Bo BBemeHuu Te3nc CcQOpPMYIMpPOBAH HEYETKO WJIM HE BIIOJHE
COOTBETCTBYET TEME BBICTYILIICHUS;

B OCHOBHOW YaCTH BBIJABUHYTBHIA TE3UC JIOKA3BIBACTCS HEIOCTATOYHO
TOTUYHO (YOeIUTENbHO) U MOCIIeI0BATEIHHO;

3aKJIFOYCHUE COJICP)KUT BBIBOJBI, HE TOJTHOCTHIO COOTBETCTBYIOIIHE
COJIEp>KaHUIO0 OCHOBHOM YacCTH;

MpeJICTaBJICHA MPE3eHTAIMA K JOKIaay, HO UMEIOTCS TpaMMaTHUECKHE
OIIIMOKH,

CTYJICHT HE CMOT Y€TKO OTBETHTbH Ha BOIIPOCHI IIPEITO1aBaATEIIS;

SI3BIK pa0OTHI B 1I€JIOM HE COOTBETCTBYET YPOBHIO MaruCTpaHTa,;
MMEIOTCSl HEeZI0UeThl B opopMiieHUH pedepara.

2
(HEey/10BJIETBOPUTEINIHHO)

Bo BBemenum Te3uc copMynuMpoBaH HEYETKO WJIM HE BIIOJHE
COOTBETCTBYET TEME JIOKIIA/Ia,

B OCHOBHOW YacTH BBIABHHYTBHIH TE3UC JOKA3bIBAETCS HEIOCTATOYHO
JOTUYHO (YOeIUTeNbHO) U MOCIIEJ0BATEIbHO;

B 3aKJIIOYEHHUU BBIBOJABI HE IOJHOCTHIO COOTBETCTBYIOT COJEPIKAHUIO
OCHOBHOI YacTH;

A3BIK paGOTBI B IICJIOM HC COOTBCTCTBYCT YPOBHIO MaFI/ICTpaHTa;
odopmiieHre paboThI HE COOTBETCTBYET TPEOOBAHUSIM.
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HpnMepHaﬂ TEeMAaTUKA JOKJAaJ10B U peq)epaTOB o JTUCHUIIJINHE

Ponp m MecTo aHAIMTUYECKOW XWMHUU B PEIICHUH OCHOBHBIX JKOJOTHYECKHX IPOOIIeM,
CBSI3aHHBIX C COCTOSTHUEM OOBEKTOB OKPYXKAIOUIeil cpebl.

OcCHOBHBIC 33/1a4U M CPEJICTBA 3KOJOT0-aHATUTHYECKOTO0 MOHUTOPUHTA COCTOSHUSI OOBEKTOB
OKpPYKaroIllen CpeIbl.

XUMUYEeCKUU cocTaB MpUpOAHBIX BoJ. Cojep)kaHue, WCTOYHUKH MOCTYIUICHUS U (OPMBI
MUTPAIUU KOMIIOHEHTOB MPUPOIAHBIX BO/I.

[Tpo6GooTOOp MpeacTaBUTENBHBIX MTPOO BOJIBIL.

Texauka oT60pa Mpod BOJIBI.

[TpoGormoAroToBKa BOABI K aHAIM3Y: CIOCOOBI Pa3pyIICHHS TPHPOIHBIX OPTaHUYCCKUX
COEIMHEHUI.

Crioco0bl KOHIIGHTPUPOBAHUSI MUKPOKOMITOHEHTOB BOJ: JIOCTOMHCTBA W HEJIOCTATKU KaXKIOTO
MeTo/a.

OCHOBHBIC M CYMMapHBIE TIOKA3aTeNId BOJBI: O0IIas XapaKTEPUCTHKA U METObI ONPEICIICHUSI.
CrnektpodoToMETpUYECKUE METOIbI B aHAIIM3€ OOBEKTOB OKPYIKAIOILIEH Cpelbl: COBPEMEHHOE
COCTOSTHUE W MTEPCTICKTHUBBI PA3BUTHS.

Pa3BuTHe TeCT-METOM0B /I XapaKTEPUCTHKU KauecTBa 00BEKTOB OKPY)KAIOIIEH CPEIbI.
Kunetndeckue MeTOIbI B BBISIBJICHUN (DOPM MUTPALIUHA MUKPOKOMITOHEHTOB.

Bo3MOoXHOCTH aTOMHO-a0COpPOIIMOHHOTO U aTOMHO-3MHUCCHOHHOTO METOJIOB B aHallu3e
00BEKTOB OKPYKAIOILIEH CPEeJIbl.

[IpeumymiectBa W HEJOCTATKU DIEKTPOXMMHYECKMX METOJAOB B aHaiu3e OObEKTOB
OKPYKAaIOIIEH Cpebl.

HCD B aHanu3e BOJ: BO3MOXKHOCTH, IOCTOMHCTBA, MPOOIEMBI.

MeTo1bl Ta30BOM XpoMaTorpaduu B OpraHUIeCKOM aHAJIM3€ BOJ: BO3SMOXKHOCTH U TIPOOJIEMBI.
JItoMUHECIIEHTHBIN METO/ B aHAJIM3€ OPTaHMYECKUX KOMIIOHEHTOB BOJ: MPSIMON M KOCBEHHBIH
BapHaHThl; IpuMeHeHue 3¢ dexra [lInonsckoro.

B03MOXHOCTH pUMEHEHHUSI XpOMAaTO-MacC-CIIEKTPOMETPUH B aHATH3E BO/I.

OcobeHHOCTH aHan3a TOPOACKUX CTOYHBIX BOJI.

CriocoObI BeIpayKeHUS PEe3yIbTATOB aHAIN3a 0OBEKTOB OKPYXKAIOIIEH CPebl.

CocraB atMoc(hepHOTO BO3/1yXa U OCHOBHBIE HCTOYHUKH €T0 3arpsiI3HEHUS.

AHanUTHYECKUN KOHTPOIb 32 YPOBHEM 3arps3HEHHs BO3ayXa paboueit 30HbI U aTMochepHOro
Bo31yxa. OCHOBHBIE HOPMATUBHBIE MTOKA3aTeIN KaueCTBa BO3yXa.

Cnioco6s1 0TOOpa PO BO3yXa: CYIIHOCT U YCIOBUS IIPUMEHEHHUS.

OcHoBHBIE TIPOOTIEMBI aHATUTHYECKOTO KOHTPOJIS BO3/[yXa M BO3MOXKHBIE ITyTH UX PEIICHUS.
OcoOenHocTH aHanM3a OMOJIOTUYECKUX MAaTEpHaiOB

TpeGoBanus K 0TOOPY OMOIOTHYECKUX MAaTEPUAJIOB, TPAHCIIOPTUPOBKA M XpaHEHHE OHoMacc.
AHan3 OMOJOTHYECKHX MaTepUaIoB Ha COJIEpPIKaHHE JICKapPCTBEHHBIX MPEMapaToB, TOKCHIHBIX
¥ OJTypMaHUBAIOIIUX BEIECTB.

CriocoObl M3BIICYCHHUS M KOHIICHTPUPOBAHHUS TOKCHKAHTOB. TeCT-METOIBI JIJISI ONPECIICHUS
TOKCHUKAHTOB.

Oco0eHHOCTH aHaJIHM3a IMOYB. BHJIBI XUMUYECKOTO aHAIHM3a TOYB.

[Tpo6ooT6op mouB. Bei6Op KOHTPOIBHBIX TUIOMIAT0K. OCHOBHBIE MPUEMBI BCKPBITHS MTOYB.
Kputepnn kauecTBa v MPUHIIMITEI HOPMUPOBAHUS XUMUYCCKUX COCTMHECHUH B TIOYBAX.
XuMu4eckuil coctaB mouB. ['yMycoOBBIE BeIIECTBA: CTPOCHHUE, PEAKIMOHHAS CIOCOOHOCTD,
GYHKIIMH B OKpY»Karollei cpese.

Omnpenenenne OOOOIICHHBIX IMOKA3aTeNe: €MKOCTH KAaTHOHHOTO OOMEHa, KHCIOTHOCTH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TOTEHIMANA, COJEpKaHUS JIETKOPACTBOPUMBIX COJIEH,
OMOJOTUYECKON aKTUBHOCTH.
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OrnpezenieHre HEOPraHUYECKUX KOMIIOHEHTOB.

AHanu3 BOJHOW BBITSDKKM Ha COJAEp)KaHME HHUTPATOB, HUTPHUTOB, XJIOPUIIOB, CYJIb(haToB,
HIEJIOYHBIX U MIEIOYHO-3EMEJIbHBIX METAILIOB.

Omnpenenenue TAKeIbIX METAIIOB: BaJIOBOTO COACPKAHMSI U MOABHKHBIX (HOPM.

OrmpenerieHre  OpraHUYECKMX  KOMIIOHEHTOB.  ODJIEMEHTHBIM  aHAIM3:  OINpeAesICHHE
OpPraHUYECKOTO YIJIepoJa U OPraHu4eckoro a3ora.

Mertoabl U3BICUCHUS U KOHIICHTPUPOBAHUS 3arpSA3HSIONINX OPraHUYECKUX BEIIECTB.
OnpeneneHne TOKCUYHBIX BEIIECTB: MNECTHLMIOB, HE(TENPOIyKTOB, MOJIHMAPOMATUYECKUX
YTJIEBOJOPOAOB, XJIOPOPTAaHUYECKUX COCTUHEHUM.

OcHOBHbIE AHAIUTUYECKUE MPOOJIIEMBbl MPU aHAIM3€ MUIIEBBIX M CEIbCKOXO3SICTBEHHBIX
MPOJIYKTOB.

XUMUYEeCKHE BeIeCTBA MUIIM: COOCTBEHHbIE MHUHEpaJbHbIE U OpPraHMYECKHE BEIIECTBA,
MUIIEBBIC JOOABKHU, Ty KEPOIHBIC BEIIECTRA.

Omnpenenenre KOMIOHEHTOB, OMPEICIIAIOMINUX MUIIEBYIO LIEHHOCTh MPOJIYKTa: OEIKOB, KUPOB,
YIJIEBOJIOB, BATAMUHOB, aMUHOKHCIIOT M IPYTUX OPTaHUYECKUX KUCTIOT.

Onenka 0€30MacHOCTH MUIIEBBIX MPOAYKTOB: OIpEIelIeHHEe TOKCHUYHBIX METAJIOB (PTYTH,
MBIIIbSIKA, CBHWHIA, KaJMHsS, OJIOBA, MEAM € JIp.), HUTPATOB, HHUTPUTOB, TECTUIIUJIOB,
aHTHOUOTHKOB, KOHCEPBAHTOB, MUIIEBBIX J100aBOK, N-HUTPO30aMHUHOB, MUKOTOKCHHOB U JIp.
AHanm3 reoJIorn4eckux 00beKTOB. BEIOOp cXxembl aHanm3a, onpeaesseMon IpUpoI0i 00bEKTa.
CriocoObI pa3inoxKeHHs KeIe3HOM, TATAHOMArHUTUTOBOM U MapraHIEBOM PY/IbL.

Ompenenenue sxene3a, aJIIOMUHUS, MapraHila, MpUMeced THUTAaHA, BaHAIUS, HUKEINS, MEH,
Xpoma.

[TonmmMeTammudeckue pyibl, UX GU3NKO-XUMUYECKUE CBOWCTBA U OCOOCHHOCTH UX aHATU3A.
Cxembl aHanmu3a MpPU ONPEJCIICHUHA OCHOBHBIX KOMIIOHEHTOB (MEIM, IIMHKA, jKejie3a, CBUHIIA,
KaJIMUs1) 1 MUKpOIIpUMeceH (Cephl, MBILLIbSKA U MAapraHia).

OcoOeHHOCTH aHaNIK3a Py XpoMa, HUKETs, KoOanbTa, PTYTH, 0JIOBA U CYPbMBI.

AHanmM3 TEOJOTUYECKUX MaTepHaliOB, COJEPKAIIUX PEIKO3eMENIbHbIE 3JIeMEHTh. CIocOoOBI
BBIJICJICHHS], KOHIIEHTPUPOBaHUS U onpeaenenus P30.

AHanmu3 HEPYAHBIX TIOJE3HBIX HMCKOMAeMbIX: CHJIMKATHBIX M KapOOHATHBIX TOPOJ.
Ompenenenne xapakTepa MmopojIsl U OCHOBHBIX KoMmmoHeHTOB: SiO2, Al203, Fe203, FeO, MgO,
CaO, Na20, K>0, P20s, MnO, pa3nmu4aabix GopM BOJIBI.

CunukatHseiii ananu3. Ouznyeckre U GU3NKO-XUMUYECKHUE METOIbI aHAINU3a TIOPO/I.

OcHOBHBIE 337]a4H aHAJIM3a METAJIJIOB U CIUIABOB.

CrocoOsl OT/IE€TICHHS] OCHOBBI TIPU aHAIHM3E YYT'YHA, MEH, HUKEIsl, aIFOMHHHUS.

Onpenenenne ra3o00pa3yronIX BELIECTB — YIIIEpoa, Cepbl, BOAOPOJIA, KUCIOpOAa, a30Ta B
MeTaJjiax U CIuIaBax.

Onpenenenue pochopa U KpeMHHUS B CIIJIaBax.

Omnpenenenue JETUPYIOMUX J00aBOK B UYEPHBIX MeTallaX M CIUIaBaxX JKenes3a: Xpoma,
Maprasiia, HUKeJjs, BoJibppama U MOIHOIeHA.

AHanu3 MebCcoIepKAIIUX CIUIaBOB (OpOH3, JaTyHEN).

Ompenenenne mpuMeceit Meau, HUKEIs, IMHKA, CBUHIIA, OJIOBAa, MarHus B CIJIaBaX I[BETHBIX
METaJIOB.

OcobOeHHOCTH aHalin3a KapOIMPOUYHBIX CIUIABOB, COJEP)KAIUX HHUOOWHN, TaHTal, UPKOHHM,
TUTaH.

ABTOMaTHU3UPOBAHHBIA KOHTPOJIb B IIBETHOM M YEPHOW METAJLUTYPTHH.

CoBpeMeHHbIE METO/Ibl aHAJIN3a BEIIECTB BHICOKON YHCTOTHI.

TexHMKa BBHITIOJIHEHHS aHAJIW3a BEIIECTB BEICOKON YHCTOTHI.

[1yTn noBbIlIEHNs YyBCTBUTEILHOCTH aHAJIN3a BEUIECTB BHICOKON YHCTOTHI.
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8. OneHoYHBIE CpeACTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH, Py0Oe:KHOM aTTeCTALNA U
NPOMEKYTOYHOM ATTECTAMM 110 HTOraM OCBOCHMS AU CUHMILIUHBI

TCKYH_II/Iﬁ KOHTPOJIb 3HAHWUM IIPOBOAUTCA IIYTEM OLCHKHK BbIIIOJIHCHUSA SaﬂaHI/Iﬁ K
MMPAKTUYCCKUM H Ha60paTOpHBIM 3aHATUAM, a4 TAKIKC YCTHBIX OTBCTOB HA MPAKTUYCCKHUX 3aHATUAX,
BBICTyHJIeHI/IfI C JOKJIadaMu 1 peq)epaTaMI/I, OLICHKHU IMOATOTOBJICHHBIX CTYJCHTaMU Hpe3eHTaHPII>i.

IIpumepsl 3a1aHUl K JJA00PATOPHBIM 3aHITHAM

[ToaroroBka rnpo6 MoYBkI s HU3UKO-XMMHUIECKOTO aHAIH3a.
OrnpezesieHre TurpOCKONUYECKON BIIAXKHOCTH MOYBHI.

[IpuroToBsieHre BOJHOM U COJIEBOM BBITSKKH MOYBBI.

KauecTBeHHBIN aHaIN3 BOJHOM BBITSKKH ITOYBBI.

OrnpezerieHne coaep)KaHusl Kbl U MarHUsl B COJICBOM BBITSKKE TIOYBHI.
Omnpenenenue conepkanus Cylb(ar-uoHa B BOAHON BBITSDKKE ITOYBBI.
MeTo1pl onpeIeiICHUs XJIOPH/I-HOHA B BOJHOM BBITSKKE TIOYBHI.
Ornpenenenre 0OMEHHOM KUCIOTHOCTH TTOYBHI.

OrnpezerieHrne HOHOB KapOOHaTa M TUApoKapOoOHaTa B BOJHOW BBITSIKKE.
OrnpezesieHre TurpOCKONUYECKON BIAXKHOCTH TTOYBHI.

Onpenenenue yaAeabHOM SJEKTPUUECKON MpoBOAMMOCTH, pH M MIOTHOrO ocraTtka BOJHOU
BBITSUKKHU ITOYBBEL.

MeTopl onpeielICHUs] OpraHUYECKOTO BEIIECTBA B IMIOYBE.

OmnpeneneHne MOABIKHBIX CoeTuHEHUH Gocdopa 1 Kamus B OYBe.

CoNoRA~WNE

P
= o

g
wn

BOl'lpOCLI U 3aJaHUA 1JIs1 CAMOKOHTPOJIA NPH MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM

B ueMm paznuuune o01melt me0YHOCTH WM KUCIIOTHOCTH BoIbl U pH?

KakoBbl 0cobeHHOCTH 0TOOpa MPOOBI BOABI AJIs ONIpeieNieHus B Hel kuciopoaa?

Yro Takoe cTaHAAPTHI KAYECTBA BO3/1yXa, BOJBI U ITOYBBI?

Kakum 006pa3oM KOHCEpBHUPYIOT MPOOBI BOJBI TP ONPEIEICHUN B HEN TSHKEIBIX METAJLIIOB?

Kakum 00pazomM KOHCEpBUPYIOT IIPOOBI BOJBI IIPU OIPENIEIEHUN B HE HUTPATOB, HUTPUTOB U

MOHOB aMMOHHUSI?

Yro takoe BIIK u XIIK? Yem oHuM pa3nmnyaroTcs U YTO XapaKTEPU3YIOT?

7. B kakue €MKOCTH W ToueMy He0OXOAMMO OTOMpaTh MPOOBI BOJBI NPH ONPEIACICHUH B HEH
KpeMHHUS U pTopu0B?

8. Tlepeuncnure 0cOOCHHOCTH OTOOpa TPOO I aHanIW3a BO31yXa, IMOYB, BOJBI, CHIUKATOB,
METAJIJIOB U CIUIABOB.

9. KakoBbI 0COOCHHOCTH OIpEIeNICHIs] OPTaHMYECKIX BEIIECTB B BOJE U BO3IyXe?

10. Yro Taxoe ITJIK 3arps3uureneit ans mous, Bo3ayxa u Boabl? Kak ux ycraHaBnuBaroT?

11. Tlepeuuncaute TpeOoBaHUS K cocyaaM Jisi OTOOpa MpoO BOJbI, MOYBBI U BO3/1yXa.

12. KakoBbl 0cOOEHHOCTH aHaNIN3a OMOJIOrMYECKHX OOBEKTOB?

13. HazoBuTe MeTOABI pa3felieHHs] W KOHIICHTPHPOBAHUS OIPENEIIEMBbIX HHIPEIUCHTOB IIPH
AQHAJIN3€E MPUPOJHBIX BOJ U KUAKOCTEH OPraHU3MOB.

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

15. Ha3zoBute 0cOOEHHOCTH aHAJIN3a CHJIMKATHBIX MaTepHAaJIOB.

16. Kakum 00pazom ymassiroT KpeMHHH MTPH OTIPEIeIeHUH TPUMeceii B CHTMKaTax?

17. Kak roToBsT cTaHJapTHBIE ra30BbIE CMECH JIJIsl IPOBEPKH NMPABHIIBHOCTH aHAJIM3a BO3Iyxa?

18. IlepeuncnuTe OCHOBHBIC TPUEMBI YIABIMBAHWS MPHUMECEH W3 BO3AyXa JUISA TOCIEIYIOMIETO
aHaJIn3a.

19. IlpuBeaurte npuMepsl HCIOIB30BAHUS XpOMATOrpauIeCKUX METOJIOB B aHAJIN3€E BO3/1yXa.

agrwdE

S
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20.

21.
22.
23.

24.
25.

26.
27.

28.
29.

[lepeuncnure MeTOABI ONpEAENEHUS PAAMOAKTUBHBIX BEIIECTB B O0BETaX OKpYKAroIIeh
Cpepbl.

Kak ObICTpO OIIEHUTH Ka4e€CTBO BOJIBI U TIOYBKI?

Hazosure Bupl [11/IK 3arps3Hstomumx BEIIECTB B BO3AYXE, BOAE U ITOYBE.

[IpuBenuTe mpUMEPHl CYXOTO M MOKPOTO pa3liOKEHUs Mpod TpU aHaU3e KOHKPETHBIX
00BEKTOB.

HazoBute Hepazpyiarone MeToAbl aHaIN3a, UX XapaKTePUCTUKH.

[Tepeunciure 0cCoOCHHOCTH OTOOpa TPOO CENBCKOXO3SHWCTBEHHBIX MPOAYKTOB M JAPYTHX
OMOJOrM4YECKUX MaTEPUAIIOB.

HazoBuTte cmocoObl MHTEHCU(DUKAIIUK PA3TIOKECHHS] OPTaHMYECKUX BEIICCTB.

[IpuBenuTe cXembl aHaIM3a OCHOBHBIX KOMIIOHEHTOB CTaJleld, MOJUMETAJUIMYECKUX PV,
CHUJIMKATOB, PYIHBIX MMOJIE3HBIX HCKOTACMBIX.

Kakue MeTo1bl NCTIONB3YIOT TSl MACHTU(DUKAIIMYA OPTAaHHYECKUX COCTUHCHUIA?

[IpuBenuTe mpUMEpPHl OBICTPHIX METOJOB CKPUHUHTA NPOO NpPHU aHAIU3Ee OPTaHUYECKHUX
COCIUHCHHI.

HpI/IMepbl TECTOB VI TEKYHIEro KOHTPOJIHA 3HAHUHA CTYJACHTOB

1. BasioBblii aHAIH3 - KOMIUIEKC ONPEAEICHU, TO3BOJISIFOIINX YCTAHOBUTD
a) SJIeMEHTapHBIN COCTaB;

0) (ha3oBEIii cocTas;

B) MOJICKYJIIPHBIN COCTaB;

I') BELLIECTBEHHBIN COCTaB.

2. OnpeneasirouuMu (pakTopamMu pHu BHIOOPE METOAMKHU aHAIN3a SBISIOTCSA:
a) coJiepKaHNe KOMIIOHEHTA;

0) n30upaTenbHOCTh METO/IA;

B) TOYHOCTB;

T') CTOUMOCTb;

1) BO3MOXHOCTh aBTOMAaTH3alINH;

€) KBaJIM(UKaLMs IepCoHaa.

3. Cnoco6 ordopa mpod 3aBUCHT OT:

a) OT arperaTHOro COCTOSIHUS;

0) OT OJTHOPOJTHOCTH AaHATU3UPYEMOTO OOBEKTA;

B) OT pa3Mepa 4acTHIl;

T') OT IPUPOIBI AHATH3UPYEMOTO BEIIECTBA;

1) OT KOHCTPYKLIUU MPOOOOTOOPHUKA;

€) OT JaBJICHUSI.

4. Cpennsisi (mpecTaBUTe/IbHANA) IPoda:

a) 4acTh aHAM3UPYEMOTO 00BEKTa, CPEHUIN COCTaB M CBOMCTBA KOTOPOU TOJKHBI OBITH
UJICHTUYHBI BO BCEX OTHOIIEHUSIX CPEIHEMY COCTAaBY U CBOWCTBAM HCCIIEyeMOro 00beKTa;
0) mpoba, B3sTasA U3 CEPEIUHBI PEAKITMOHHOU CMECH,

B) po0a, B3sTasi U3 CpeAHEN 4acTH TpyOOIpoBo/Ia.

6. ITo o0bemy u o Macce 0OTOMPAKOT NPOOLI

a) TETePOTEeHHBIX KHUJIKOCTEH;

0) TOMOTEHHBIX JKUJIKOCTEH;

B) ra30B.

7. Macca npo0OblI pyabl TeM MeHbIIIe, YeM

a) BBIILIE Cpe/IHEee CO/IepKaHue MOJIE3HOr0 KOMIIOHEHTa (MeTaa) B pyae;
0) HIDKE CpeTHEe COJIEPKaHMe MOJIE3HOT0 KOMITOHEHTa (MeTaia) B py/e;
B) HE 3aBUCHT OT COJICPXKAHUS MOJIE3HOT0 KOMIIOHEHTA B pY/IE.

13. Kinapku xapakTepu3yloT

a) KOJIMYECTBEHHYIO PACIIPOCTPAHEHHOCTD HJIEMEHTOB B 3¢MHOH KOpE;
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0) conep:kaHue OKCUIOB B 3eMHOH KOpE;

B) pacrpe/ielieHle JIEMEHTOB B pyax U MUHepaiax.

14. KonnenrpupoBanue

a) 9To onepauus (Ipolecc), B pe3yabTaTe KOTOPOil MOBBIIIAETCS OTHOIIEHNUE KOHIICHTPAIIUHN WU
KOJINYECTBA KOMIIOHEHTOB, COJICPIKALIMXCS HA YPOBHE PpUMeEcel (MUKPOKOMITOHEHTHI), K
KOHIEHTPALUU WK KOJIMYECTBY OCHOBHOTO KOMIIOHEHTA (MaKpOKOMIIOHEHT);

0) 7TO omeparus, B pe3yJIbTare KOTOPO MUKPOKOMITOHEHTBI TIEPEXOIAT U3 OOJIBIIION MacChl
o0pas3lia B MaJlyl0; IPU STOM MOBBIIIAETCS KOHLIEHTPALUSI MUKPOKOMIIOHEHTOB;

B) 9TO yCTpPaHEHHUE BIUSHHS MEIIAIONINX KOMIIOHEHTOB.

16. Cyab(puanbie NoJMMeTAINYECKHE PYAbI COAepPKaT

a) METaJUIbI B BUJIE CYJIb(UIOB;

0) mupuT, Cyab(HUIBI APYTHUX METAJIIOB,;

B) METAJLIBI B BHJI€ KUCIIOPOIHBIX MUHEPAJIOB, JKEJIE30 B BHJIE OKCUIIOB U CUIIMKATOB;

') CMeCh CYIb(UIHBIX U KUCIOPOACOACPKAIINX MUHEPAIIOB.

17. MackupoBaHue

a) mepeBo/l BellecTBa B popMy, HE OKa3bIBAIOIIYIO MEIIAIONIETO BIUSHUS;

0) TOPMOKEHUE UITH TTOJTHOE TIOJABJICHIE XMMUYECKON PEaKIIuy B IPUCYTCTBUH BEIECTB,
CIIOCOOHBIX U3MEHHTD €€ HalpaBlIeHUE UITU CKOPOCTh 0e3 00pa3oBaHus HOBOIl (a3bl;

B) YCTpaHEHHUE BIMSHUS MEUIAIOIIUX KOMIIOHEHTOB;

T') 3TO omepalus, B pe3ylIbTaTe KOTOPOU MOBBIIIAETCS] OTHOIIEHNE KOHIIEHTPALIUY WIIH KOJIHMYeCTBa
KOMITOHEHTOB, COJIEPKAIINXCS HA YPOBHE MpUMeceii (MUKPOKOMIIOHEHTHI), K KOHIIEHTPAIH WITH
KOJIMYECTBY OCHOBHOTO KOMIIOHEHTA (MaKpPOKOMIIOHEHT).

19. OpranosienTH4ecKHe MOKa3aTeH, XapaKTepHu3yolue Ka4ecTBO MUTHEeBOii BO/IbI
a) 3amax, IpUBKYC, IIBETHOCTh, MyTHOCTb;

0) 3amax , MPUBKYC, IIBETHOCTh, MyTHOCTb, CYXOH OCTATOK;

B) 3alax, MPUBKYC, IIBETHOCTh, MyTHOCTb, )KECTKOCTb, I1I€JI0YHOCTb, CyXOl OCTAaTOK;

T') 3amax, IPUBKYC, IIBETHOCTh, MyTHOCTD, JKECTKOCTh, CYyXOW OCTAaTOK, BOJIOPOTHBIN TIOKA3aTeNb.
20. ITo Kbesbaanio onpeaensiior

a) o0t a30T B MIOYBE;

0) oOIIMit a30T B JIFOOBIX O0BEKTAX;

B) HUTPATHBIN a30T.

21. OcHOBHBIC XapAKTEPUCTHKH MUIIEBBIX MPOIYKTOB

a) OenKH, KUPBI, YTIAEBOAbI, YHEPTeTUYECKAsl [ICHHOCT;

0) Genku, JKUPHI, YTIEBOIbl, BATAMUHBI, MUHEPAJIbHBIE BEIIIECTBA;

T) GEJIKH, JKUPBI, YTIIEBO/IbI, CYXOH OCTaTOK.

22. MyTHOCTB H3MepsieTcs B

a) r/mi;

0) MOJIB/T;

B) Tpaaycax;

r) Oayax.

23. O0umii a30T onpeaesiloT

a) no Keenpaainio;

6) o Tropuny;

B) TUTPUMETPUYECKUM METOOM;

') TECT-METO/IOM.
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Bonpocul ona nposeedenus pybesxcrnozo KORmpoaa 3HAHUIL:

1 pyOeskHBIH KOHTPOJIb B (hopMe KOJUIOKBHYMA WJIM TeCTa:

BoOoo~NoO~WNE

15.

0.
11.
12.
13.
14.

OcHOBHBIE 00BEKTHI aHAIM3A IO COCTABY U 110 arperaTHOMY COCTOSHUIO.

AHaMTAYECKUI LIUKJI U €r0 OCHOBHBIE 3TAIIbI.

Knaccugukarus npupoaHbIxX BOI.

OcHoBHBIE aHATUTUYECKHE TPOOIEMbI IPU aHAIIH3E.

O160p npo0 BOA U UX XpaHEHUE.

O0600611eHHbIe PU3nUecKue MOKa3aTeau, ONPeaeIIIoIue KayeCTBO BOIbI.

O060011eHHbIE XUMUYECKHE TTOKA3aTEIH, ONPEISISIONINE KaueCTBO BOIBI.

I'1aBHBIE HEOPraHUYECKHE KOMIIOHEHTBI TPUPOJHBIX BO/I.

CriocoObI KOHIIEHTPUPOBAHUS TSHKEIIBIX METAJUIOB M PaIMOHYKIIMIOB U3 BOJI.

MeTtoabl onpeeneHus TAKENbIX METAITIOB B IPUPOJHBIX U CTOUYHBIX BOJIAX.

OcHOBHBIE KJIacChl 3arpsA3HSIOLINX OPIraHUYECKUX BEILECTB B BOJIE.

MeToabl KOHLIEHTPUPOBAHUS, Pa3ACIICHUs U ONIPEIENICHUs OPTaHMYECKUX BEIIECTB B BOJIE.
Oco6eHHOCTH MOYBBI KaK 00BEKTa OKPYKAIOIIEH Cpefibl. XUMUUECKHI COCTaB IMOYB.
Tsxenble MeTauIbl B IOYBAaX M JOHHBIX OTJIOKEHHUSX: BAJIOBOE COAECPKAHME U MOABUKHBIC
(dopMBI.

Metonabl W3BICUYECHHS, KOHUEHTPUPOBAHUS W OINPENEICHUS 3arps3HAIONINX OPraHUYECKUX
BEILECTB B II0YBAX U JIOHHBIX OTJIOKEHHUSX.

2 pyOe:xHblIii KOHTPOJIb B (hopMe KONJIOKBHYMa MJIU TecTa:

N

©Co~No O

11.
12.
13.
14.

15.

XUMHUYECKUI COCTaB BO3/1yXa.

MeTtoasl 0TOOpa MPod U XpaHEHUs Ta30B.

Heoprannueckne u opraHWYecKHe COEAMHEHUS BO3JyXa MPUPOJHOTO M TEXHOTCHHOTO
MIPOUCXOXKICHHUS.

["a30oBbIE BHIOPOCHI aBTOTpaHCIOpPTa. ABTOMATH3alMs aHadu3a Bo3ayxa. JlMCTaHIIMOHHBIE
METO/Ibl aHAIH3A.

XUMUYECKUN COCTaB MUIIH.

Hopmupyemble moka3arenu npu aHaJIn3€ MUIIEBBIX TPOTYKTOB.

[IpuMeHeHrne XUMHUYECKUX U MHCTPYMEHTAJIbHBIX METOJ0B B aHAJIN3E MUIIEBBIX MTPOTIYKTOB.
Orenka 6€30MacHOCTH MUIIEBBIX MPOIAYKTOB.

TpeGoBanusi k 0TOOPY, TPAHCTIOPTUPOBKA M XpaHEHHE OuomMacc. AHaIM3 OMOJIOTHYECKUX
MaTepHaloB Ha COAEpPKaHHE JIEKAPCTBEHHBIX, TOKCUYHBIX U OJyPMaHUBAIOLIUX BEIIECTB.

.PYJIHI)IG IMMOJIC3HBIC HCKOIIAaCMbIC: IKCJIC3HBIC, TUTAHOMAIrHUTHTOBBIC, MApPTaHICBLBIC U

nojauMeTanueckue pyasl. CrocoObl pa3iokKeHHs, CXeMbl aHalu3a MpH ONpeAeTIeHUN
OCHOBHBIX KOMIIOHEHTOB

Hepynnbie none3Hble HCKOMIaeMble: CUIIMKATHbIE U KapOOHATHBIE TIOPO/IbI.

Cunukatueiif ananu3. Ousnueckue U GU3NKO-XUMHUYECKHE METO/IbI aHAIN3a MTOPO/I.
OcHOBHBIE 3aJ]aud aHaJIM3a METAIOB M cIlaBoB. CrocoObl OT/ENEHUS OCHOBBI NpHU
AQHAJIN3E CIIABOB JKEJIE3a U IIBETHBIX METAJIOB.

Omnpeznenenue JerUpyOMIKX A00aBOK B CIIIaBax »ejie3a U B CIUIaBaX I[BETHHIX METAJIIOB.
ABTOMaTH3UPOBAHHBIN KOHTPOJIb B [IBETHON M YEPHON METAJUTYPruu.

CoBpeMeHHbIE METOBI aHAJIN3A BELLIECTB BBICOKOM YHUCTOTHI.
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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.

Bonpocsl k 3k3amMeny

XUMHUKO-aHATUTHYECKUI KOHTPOJIb PEaTbHBIX OOBEKTOB W €r0 poiib B IPOMBIIIJICHHOCTH,
Te0JIOTUH, CEJIbCKOM XO03SHCTBE, METUIIUHE.

OcHOBHBIE OOBEKTHI AaHAIH3A.

AHaJIUTHYECKUN UKI U €T0 OCHOBHBIE JTaIlbL.

[Tpo6ooTbop. [IpencraButenbHas nmpoda, CriocoObl €¢ MOTyYSHUS.

DakTOpHI, ONPEENAIONINE pa3Mep IPOObL.

OT60p npoOBI TBEPABIX, TA3000PA3HBIX U KUJKUX BEIICCTB.

OcoOennoctu 0TO60pa MPOO CENBCKOXO3AUCTBEHHBIX MPOAYKTOB U JIPYTHMX OHOJOTHYECKUX
MaTepHaloB.

TpaHcropTUpOBKa U XpaHeHUe Mpoo, CIocOObl UX KOHCEPBAILIUH.

[TpoGomoaroroBka. Paznoxkenue mpoo. Beioop crocoba pasiioxkeHus.

«Cyxoe» u «MoKkpoe» pazioxenue. CIjiaBleHre U ClieKaHUe, TOCIeAYIOIIee paCTBOPEHUE KaK
crocob nepeseieHus PoObl B paCTBOPUMOE COCTOSTHUE.

HuTeHcudukaus nporeccoB pa3iokeHus: 00bEKTOB Pa3INdHON MPUPOIBL.

Hcnonp30Banue Aiist pa3iioKEHHs BBICOKO arpECCHBHBIX PEareHTOB, IOBBIIICHHBIX TEMIEPaTyp
U J1aBlieHUs. ABTOKIIaBbI, IPEUMYIIECTBA UX UCIOIb30BAHUSI.

YcKopeHHOE pa3iokKeHue MO JeHCTBUEM YIIbTPa3ByKOBOTO U MUKPOBOJIHOBOTO ITOJICH.
CnocoObl MHTEHCUBHOTO Pa3NIO’KEHUsI OPraHMYECKUX BelIecTB (KaTanu3, GoTonu3, Mia3MeHHas
JNECTPYKLUSA).

YHuuukanus noaroToBKH nNpod 00HEKTOB Pa3TUYHON MPUPOIBL.

KoHueHTprupoBanue u paszeneHue Kak cTaauy IpoOOImoAroOTOBKHY.

OcHOBHBIE METOJbl KOHIEHTPUPOBAHUS: COPOLMS, OSKCTPAKLUSA, KPUOTCHHBIN CHocoo,
(GWIbTpalMOHHBIE W MEMOpaHHBIE METOMABI, CBEpPXKpUTHYECKas (IFOMIHAS SKCTPAKIIHA,
pEaKIMOHHAs Ia30Basi HIKCTPAKIUS U Jp.

CBs13b Tana mpoOONOATOTOBKH C IOCIEAYIOIINM METOIOM OTIPEICITICHHUS.

OCHOBHBIE ~ KpPUTEpPHUH, ONpEAENSAIoNIMe BbBIOOp MeToJa  OmpejaeieHUus  (TOYHOCTH,
YYBCTBUTEIHHOCTh, N30MUPATEILHOCTD | JIp.).

Hepazpymaronue Metoas! aHanu3a. Pa30Bblif aHATN3 B T€0JOTHH U METAJUTYPIHH, €T0 eI U
CIOCOOBI MPOBEICHUS.

Ponp XuMHUECKOro aHaJIM3a B PELICHUH MPOOJIEM OKpYXKarollel cpeabl.

AHanuTHdeckoe o0ecrieyeHre CUCTEMBI HKOJIOTHIECKOTO MOHUTOPHHTA.

[TpenenbHO AONMYCTUMBIE KOHLIEHTPALHH.

[TpuopuTeTHbIE 3arps3HAtoNIIe BenecTBa. CynepIKOTOKCUKAHTHI.

Amnanus Boa. Knaccudukanust Boa. OCHOBHbIE aHATUTUYECKHE TPOOIEMBI.

[Tpo6ooTOop 1 XpaneHue npoo.

Omnpenenenne 0O0OOIIEHHBIX (U3MYECKHMX M XMMUYECKHUX IIOKa3aTeleil, Oonpenesiomux
Ka4ecTBO BOJBI: IPO3PAYHOCTH, MYTHOCTH, IIBETHOCTH, BOJOPOJHOTO  IOKa3aTeJs,
OKHCITUTEIbHO-BOCCTAHOBUTENBFHOIO MOTEHIIMANA, IIETOYHOCTH, PACTBOPEHHOI'O KHCIIOPOJa,
OKHUCJISIEMOCTH, XUMHUYECKOT0 U Oroxumuueckoro norpednaenus kucnopoza (XIIK u BIIK).
BuotectupoBanue kak cnoco0 OLEHKN KauecTBa BOJ.

OmnpeneneHre WHAMBHUIYATBHBIX HEOPTaHMYECKUX KOMIIOHEHTOB BOJ: XJIOPUIOB, (TOPHIIOB,
HUTPUTOB, HUTPATOB, (PocdaToB, cepocoAEpKALIMX AHUOHOB, HOHOB aMMOHUS, IIETOYHBIX U
HIEJI0YHO-3EMETTbHBIX METAJUIOB.

OmnpeneneHue KeCTKOCTH BOJIBL.

Omnpenenenne cBOOOTHOTO XJIOpa.

@DOpMBI CYIIECTBOBAHUS TXKEJIBIX METAIOB U PAJHMOHYKIIUI0B B BOJAX.

OrnpeziesieHne TSHKETBIX METAUIOB U PaAuOHYKINI0B. CriocoObl KOHIIEHTPUPOBAHUSI TSIKEITBIX
METaJUIOB U PaJUOHYKIIUJIOB U3 BOJI.

[IpuponHble opranuueckue BemiecTBa BoJ. OOIIas OLEHKAa COJEp)KaHUS OPraHuYecKuX
BEIIIECTB: OIpe/esIeHNe OpraHnYecKOoro yriepoaa, a3ora, gpocdopa.
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36.

37.

38.

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

51.
52.

53.

54.
55.

56.

57.

58.

59.

OCHOBHBIE KIIACCHI  3arpPs3HSIONIMX OPTraHUYECKHX BEIIECTB: IMOBEPXHOCTHO-AaKTUBHBIC
BellecTBa, (eHOJbl, HePTENPOayKTHI, MOIMAPOMATUYECKUE YIIEBOJIOPOAbI, a30T-, CEpo- U
dochopcoaepxamme MECTULUIB, XJIOPOPraHWYECKHE COEAMHEHHsS  (XJIOpcoAepiKaliue
MECTHUIIH/IbI, TOJUXJIOPUPOBAHHBIE OM(EHMIIBI, MOIUXJIOPANOEH30(YypaHbl, MOIUXIOPANOEH30-
M- AUOKCUHBI).

HcToyHuKM TMoONajaHus, YCTOMYMBOCTH B OKpY)Kallled cpeae, TOKCUYHOCTh, METOJIbI
U3BJICUCHM S, KOHIICHTPUPOBAHUS, Pa3/ICICHUS U ONPEACTICHHUS.

Ananu3 Bo3ayxa. OcHOBHBIE TPOOJIeMbl aHAJIM3a TOPOJICKOT0 BO3/IyXa, BO3AyXa paboyeil 30HbI,
MIPOMBINIJICHHBIX U TPAHCIIOPTHBIX BEIOPOCOB.

CnocoObl 1 MeTonsl oTOOpa mpoO Bo3ayxa. ApredakTsl, BO3ZHUKAWOIIME B IIpoOIECCe
po6ooTdOopA.

XuMuyeckuit coctaB Bosayxa. OmpeneneHne HEOPraHMYECKUX KOMIIOHEHTOB BO3AyXa
NPUPOJHOTO M TEXHOTCHHOTO IPOUCXOXKICHHS: O30HA, OKCHIOB YIIIEpPOAa, a30Ta, CEpHl,
aMMuaKa, CepoBOJIOpO/Ia.

Onpenenenne OpraHNYECKUX COCAMHEHUH: an(paTHIECKUX U apOMAaTHYECKUX YIIIEBOAOPO/IOB,
KapOOHWJIBHBIX M  XJIOPOPraHMYECKUX  COCAUHEHUH, (EHOJIOB, CHUPTOB, 3PUPOB,
METaJUIOOPTaHMUECKUX COCTMHEHUH, MEPKANTaHOB, ATM(ATHUECKUX aMHUHOB.

AHanu3 ra30BbIX BHIOPOCOB aBTOTPAHCIIOPTA.

Abspo3onu: o6pa3zoBaHue B aTMoc(epe, poJib B MEPEHOCE HEJIETYUNX 3arpsi3HSIONINX BEIIECTB,
0COOEHHOCTH ITPOO0OTOOpA U aHATH3A.

ABToMaTtu3anus aHaiuu3a Bo3ayxa. OCHOBHBIE THIBI Ta30aHATU3AaTOPOB. JlMCTaHIIMOHHBIE
METO/IbI aHAJTH3A.

AHau3 0YB U JIOHHBIX OTJIOKEeHHH. OCOOCHHOCTH MOYBHI KaK 00bEKTa OKPYKAFOIICH CPEIIbI.
[IpoGooTOop. XMMHUYECKHI COCTAB TIOYB.

['ymycoBble BemIecTBa: CTPOEHHE, PEAKIMOHHAs CHOCOOHOCTh, (YHKIHMH B OKpPY)KaOLICH
cpeze.

3amaun aHATUTUYECKOTO KOHTPOJIS ITOYB.

OmnpeneneHnue 0OOOLICHHBIX IOKa3aTesiel: €MKOCTH KaTHOHHOTO OOMEHa, KHCIOTHOCTH,
OKHCITUTEITFHO-BOCCTAHOBUTENFHOTO TIOTEHIIMANA, COJEP)KaHMs JIETKOPACTBOPHMBIX COJIEH,
OMOJOTUYECKON aKTUBHOCTH.

Onpenenenre HEOPraHMYECKMX KOMITOHEHTOB. DJIEMEHTHBIN M MOJICKYJISIPHBIIN aHAIIN3.
[TpoGomoaroroBka. AHaaM3 BOJAHOMN BBITSKKU Ha COJEP)KaHUE HUTPATOB, HUTPUTOB, XJIOPUIOB,
Cyb(aToB, METOYHBIX U HIETOYHO-3EMEITbHBIX METAIIIOB.

OmnpeneneHne TAKEIbIX METAIIJIOB: BAJIOBOTO COACPKAHUS U MOABMKHBIX (HOPM.

OnpeneneHne  OPraHUYECKWX  KOMIIOHEHTOB.  DJIEMEHTHBIM  aHAU3:  OIpeesieHHe
OpPraHUYeCcKOTro yriepoJia U OpraHuYecKoro a3ora.

OmnpeneneHre TOKCHYHBIX BEIIECTB: IECTUIMIOB, HEPTENPOIYKTOB, IMOIUAPOMATHICCKUX
YTJIEBOAOPOIOB, XJIOPOPTraHUIECKUX COCTUHEHHH.

MeTo 16l N3BJICUCHHS M KOHIIECHTPUPOBAHHUS 3arPS3HSIONINX OPraHUICCKIX BEIICCTB.

AHann3 THIIEBBIX U CEIbCKOXO3SMCTBEHHBIX MPOAYKTOB. OCHOBHBIE aHAIUTUYECKUE
pOOJIEMBI.

XVUMUYECKUE BEIIeCTBA MUIIMHM: COOCTBEHHBIE MHHEPAIbHBIE M OpPraHMYeCKHE BEIIECTBa,
MUIIECBBIE JTOOABKH, Uy>KEPOJHBIC BeliecTBa. METOJbI UX HW3BJICUCHHSI, KOHIICHTPUPOBAHHUS,
paszieneHusl.

OmnpeneneHre KOMIIOHEHTOB, ONPEENSIONNX MHUIIEBYIO IIEHHOCTh POIYKTa: OEIIKOB, KHUPOB,
YII€BOIOB, BATAMHUHOB, aMUHOKHUCIIOT U JPYTUX OPTaHUYECKUX KHUCIIOT.

Omnenka 0€30MacCHOCTH MHINEBBIX MPOAYKTOB: OMpEeNIeHHEe TOKCHYHBIX METauioB (PTYTH,
MBIIIBSKA, CBUHIA, KaJMHA, OJOBa, MEAM W Jp.), HUTPATOB, HUTPHUTOB, TMECTUIIUIOB,
AHTHOMOTHUKOB, KOHCEPBAHTOB, MMUIIEBBIX J00ABOK, N-HATPO30aMUHOB, MUKOTOKCHHOB U JIp.
Ananu3 Ouonorndeckux marepuanoB. TpeGoBaHus K 0TOOPY, TPAHCHOPTHPOBKA U XpaHEHUE
6uomacc.
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80.
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82.
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86.

Ananm3 GMOJOrMYECKHX MaTepHajIoB Ha COAEPIKaHUE JIEKAPCTBEHHBIX MPENapaToB, TOKCHYHBIX
U OJTypMaHUBAIOIIUX BEIECTB.

CriocoObl U3BJIEUEHHUS ¥ KOHIICHTPUPOBAHUS TOKCUKAHTOB. TeCT-MeTOIbI.

AHanu3 reosIornueckux 00bekToB. BeIOOp cxeMbl aHanu3a, onpeaensieMoil Ipupo10il 00beKTa.
Pynuble mosie3Hble MCKONAEMblE: KEJIE3HbIE, TUTAHOMAarHUTUTOBBIE M MAapraHIEBbIE PYIIbI.
CniocoObI pa3ioKeHus B 3aBUCUMOCTH OT COJEPIKAHMSI JKele3a U KPeMHUS.

Omnpenenenue »enes3a, aJlOMMHMS, MapraHia, IpUMecell TuUTaHa, BaHaAWs, HUKENSA, MEH,
Xxpoma.

OnpeneneHre KOMIIOHEHTOB BMEIIAIOIIEH TOPO/IbI.

[Tonumerannuueckue pynbl. CXxeMmbl aHanu3a MPU ONPEIEICHUH OCHOBHBIX KOMIIOHEHTOB
(Menu, IMHKA, JKeJie3a, CBUHIIA, KaJMUs1) U MUKPOIPUMECEH (Cephl, MBIIIbsKA U MApraHIa).
OcoOeHHOCTH aHalW3a pyd XpoMa, HUKeNs, KoOanbTa, PTYTH, ojioBa U CypbMbL. CrocoObl
OTJICJIEHUsI XpOMa, PTYTH, OJIOBA U CYpbMBI IIPU OINIPEAEICHUN MUKPOKOMIIOHEHTOB B py/lax.
AHanu3 reoJIOTUYECKUX MAaTepHalioB, COJEPXKAIUX peaKo3eMelbHble 371eMeHThl. (CrocoObI
BbIJIEJICHUS], KOHLIEHTpUPOBaHUs U onpenenenus P30.

AHanu3 HEPYAHBIX TOJNIE3HBIX MCKOMAEMbIX: CHUJIMKATHBIX M KapOOHATHBIX MOPOA.
OmnpezencHue xapakrepa Mopoabl U OCHOBHBIX KomroHeHTOB: Si02, Al.O3, Fe03, FeO, MgO,
CaO, Naz0, K0, P20s, MnO, pa3znu4abix (opM BOJIBI.

CwIMKaTHBIN aHaIU3.

duznyeckue u PU3NKO-XUMUYECKUE METOIbI aHANIN3a MTOPOJ.

AHanu3 MeTajIoB U cIu1aBoB. OCHOBHBIE 337ja4l aHAJIW3a METAJIOB U CILJIaBOB.

CniocoObI OT/I€TIEHUSI OCHOBBI IIPH aHAIHN3E YyTr'yHa, MEU, HUKEIIs, aIFOMUHHUS.

Omnpenenenue razo00pa3yronux BEIIECTB — YIIEpoa, Cepbl, BOJOPOIa, KUCIOPO/a, a30Ta.
Omnpenenenue hocdopa U KPEMHHUS.

OnpeneneHue JErUPYOIIMX A00aBOK B YEpPHBIX MeETallaXx M CIUIaBax >KeJe3a: Xpoma,
Maprasiia, HUKels, Bolib(ppama u MonubeHa.

AHanu3 MeabcoepKalluX CrjIaBoB (OpOH3, JaTyHE ), AIFOMUHUEBBIX U HUKEJIEBBIX CILIaBOB.
Omnpenenenue npumecei Meau, HUKENs, [IMHKA, CBHHIA, OJIOBA, MarHUs B CIUIaBaX LBETHBIX
METAaJIJIOB.

OcoOeHHOCTH aHallM3a KApOIPOYHBIX CIUIABOB, COJEPKAIIMX HHUOOWH, TaHTall, IMPKOHMUH,
TUTAH.

ABTOMaTH3WPOBAHHBIN KOHTPOJb B IIBETHOW M YEPHON METAJLTYPTHUU.

AHanu3 BEHIECTB BBICOKOM YMCTOTHI. TeXHHKA BBINOJIHEHUS aHalW3a BEIIECTB BBICOKOU
YHUCTOTBI.

TpeboBaHusi K KayecTBY pe3yJbTaTOB aHaiu3a (YyBCTBUTEIBHOCTH, IPaBUJIBHOCTH,
BOCIIPOM3BOANMOCTH).

[Tytu mnoBeiieHus: uvyBcTBUTENbHOCTH aHanu3a. COC. "KoHTponbHbI oONBIT" W OyTH
CHW)KCHHUS MTOTPAaBKU Ha KOHTPOJIBbHBIN OIIBIT.

Onpenenenne mukponpumecend meramios, C, N, O, H, Si.

CoBpeMeHHbIE METO/Ibl aHAJIN3a BEIIECTB BHICOKOI YUCTOTHI.

OrneHka pacrpesiesieHusi IpuMeceil Ha MOBEPXHOCTH, B TIyOMHE W o0beMe Oo0BhekTa. AHanu3
TBEPAOM OBEPXHOCTH. MUKPO30HI0BbIE METO/IBI.

30



OO0pa3zen Ouera No IMCUMUIIHHE
«AHAJH3 NPHPOIHBIX H MPOMBIIJIEHHBIX 00 bEKTOB)

d)opMa IIPOBCACHUA DK3aMCHa: CMCIIIaHHAasA — IMCbMCHHAA U YCTHaA

Munucmepcmeo nayku u evicuiezo oopazoeanus P@®
Cegepo-Ocemunckuii 2ocyoapcmeennstii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa obweii u neopzanuueckoit xumuu.

Hucyunauna «Ananuz npupoonslx u nPOMbLUUIEHHBIX 00bEKN08)

Hanpaenenue mazucmpamypot 04.04.01 Xumusn
1 kypc, 1 cemecmp
IK3AMEH

3K3AMEHAIIMOHHBINA BUIET Ne 1

1.  XuMHKO-aHaIUTUYECKUN KOHTPOJb PEaIbHbIX OOBEKTOB M €ro poJib B IPOMBIIIIEHHOCTH,
I€0JIOTUH, CEJIBCKOM XO035HCTBE, MEULIMHE.

2.  «Cyxoe» M «MOKpoe» pasjoxeHue npu mnpodomnoaroroske. CruraBieHHe W CIIEKaHUE,
HOCJIEIYIOIIee PACTBOPEHUE KaK CIIOCO0 MepeBeieHNs IPOoObl B paCTBOPUMOE COCTOSHUE.

3. AHanu3 MenbcojaepKalux CIjiaBoB (OpoH3, JIaTyHEW), AlIOMUHUEBBIX U HHUKEJIEBBIX
CILIaBOB.
3aB. kadenpoii 001IeH 1 HEOPraHUICCKOW XHUMHH J.J. Cumeonnau
HomeHT kadenpsl, K.X.H. O.B. Heénosa

OueHuBaHue 0TBeTA CTYJAEHTAa HA IK3aMeHe

Xapakmepucmuka omeema Ouenka

Jlan TIOJIHBIN, pa3BEpHYTHIM OTBET HA IOCTABIEHHBIM BONPOC, MTOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 OO0BEKTe, MNPOSBISIOMIAsCS B
CBOOOJTHOM ONEPUPOBAHUM MOHATUSIMH, YMEHUH BBIJICIUTh CYILIECTBEHHbIE
U HECYIIECTBEHHbIE €ro MpHU3HAK{, NPUUMHHO-CIEJCTBEHHBIE CBS3H.
3HaHue 00 00beKTe IEMOHCTPUPYETCsS Ha (JOHE MOHMMAHUS €ro B CHCTEME
JTAHHOW HAyKU U MEXIUCUUIUIMHAPHBIX cBA3eil. OTBeT dopmynupyercs B
TEPMHUHAX HAYKH, U3JI0KEH JINTEPATYPHBIM SI3bIKOM, JIOTUYEH, JOKA3aTEIIEH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3ULIMIO CTYJIEHTA.

OT1an4yHo

JlaH TOJHBIN, pa3BEpHYTHIM OTBET HA IOCTABJICHHBIA BOIIPOC, MOKA3aHO
YMEHUE BBIICIUTh CYLIECTBEHHBIE W HECYLIECTBEHHBIE IPU3HAKH,
IIPUYHUHHO-CJIEACTBEHHbIE CBSA3H. OTBET YETKO CTPYKTYPHPOBAH, JOIMYEH,
U3JI0’KEH B TEpMHUHAX HayKu. OHAKO TOMYIIEHbl HE3HAUUTEIbHbIE OIIMOKU
WY HEJIOYETHl, HCIPABIEHHBIE CTYIEHTOM C IIOMOIIBIO «HABOIALIUX»
BOIIPOCOB NPENOJABATEIS.

Xopowo

Jlan TIONHBIM, HO HEAOCTATOYHO IIOCAEAOBATSIbHBIM  OTBET Ha
IIOCTABJICHHBIA BONPOC, HO IPU 3TOM II0OKa3aHO YMEHUE BBIIACIUTH
CYIIIECTBEHHBIE U HECYIIECTBEHHbIC MPU3HAKA U MPUYUHHO-CIICICTBEHHbIE
cBs3u. OTBET IIOTWMYEH W W3JIOKEH B TEepMUHAX Hayku. MoOryT OBbITh
JOTYIIEHBI OMUOKH B OMPEIEIIEHUNA OCHOBHBIX TIOHSITHI, KOTOPHIE CTY/ICHT
3aTpyaHSETCS MCIPABUTh CaMOCTOSTENbHO. PedeBoe odopmienue Tpedyer
MOMPABOK, KOPPEKIIUH.

YaoBiieTBopuTEJIb
HO

JlaH HENOJHBIM OTBET, JOTHMKA U IOCIEAOBATEIBHOCTD U3JI0KEHHUSI UMEIOT
CYyIIECTBEHHbIC  HapyuleHusa. JlomymieHel rpyOble  OMMOKM  IpH
ONPEIEICHUN CYIIHOCTH PACKPBIBAEMBIX IIOHATUN, TEOPUM, SBJICHUM,

HeynoBiaerBopure
JIbHO
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BCJIEICTBUE  HEMOHHMMAHUS  CTYAEHTOM  HMX  CYUIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB U CBsi3el. B oTBeTe OTCYTCTBYIOT BBIBOJIBI.
YMeHue pacKpbiTh KOHKPETHbIE MpPOSBICHUS OOOOIIEHHBIX 3HAHUN HE
nokaszaHo. JlomoIHUTENbHBIE U YTOUHSIOIIME BOIMPOCHI MperogaBaTeis HE
MPUBOJAT K KOPPEKIHMHU OTBETa CTYJIEHTAa HE TOJIbKO Ha IOCTaBICHHBIN

BONIPOC, HO M Ha JIPyrHUe BOIMPOCH TUCIUIUIMHBI. PedeBoe odopmiieHue
TpeOyeT MOnpaBoOK, KOPPEKIIHH.

IToxa3zarenu u KPHTECPHUHA OLICHUBAHUA KOMHeTeHIII/Iﬁ HA PA3/IMIHBIX 3TAallax ux

(opMupoBaHUsl, ONUCAHHE IIKAJ OLlEHUBAHUSA

Yposenb chopMUPOBAHHOCTH KOMIIETEHIM

«MuHUMAJIBHBII «MHHHUMAJIBHBIA «Cpennnii ypoBeHb» «BbICOKMI yPOBEHb)
YPOBEHb YPOBEHb» Ounenka Ouenka
He IOCTHUTHYT» Ouenka «XOPOLIO» «OTIUYHO»
Ouenka «YAOBJIETBOPHUTEIbHO)
«HEYAOBJIETBOPHUTEIbHO)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cchopmuposanb. cchopmuposanivi. chopmuposanol. chopmuposanivi.
3HaHuA oTcyTcTBYIOT, | ChopMupoBaHs! 3HaHuA oOmmpHbIe, | 3HaHUS TBEpABIE,

YMEHUSI W HaBBIKM He | 0a30BbIE CTPYKTYpPBI | CHCTEMHBIE. apryMEHTHUPOBaHHBIE,
c(hOpMHUPOBaHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHUE.
YMmenust pparmeHTapHBI | peNpPOLyKTHBHBIN YMeHns YCIIELIHO
u HOCST | Xapakrep, MPUMEHSIOTCS K
PENpPOAYKTUBHBIN MPUMEHSIOTCA K | PEIIEHUIO KaK TUIIOBBIX,
XapakTep. pEILIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HdeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKHUX 3aJaHUI.
HU3KHUH ypoBeHb | JleMoHCcTpupyeTcs JemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHB | BBICOKHUI
MIPaKTHYECKOTO HABBIKA. | CAMOCTOSTENLHOCTH YPOBEHBCAMOCTOATEIbH
YCTOHYHMBOIO OCTH, BBICOKAs
MPaKTHYECKOTO aJanTUBHOCTD
HaBbIKA. MIPaKTHYECKOTO HAaBbIKA
Onucanue KpuTepHeB OLeHHBAHUSA
OoOyuatomuics Ob6yuaromuiics Oobyuarommuiics Oo6yuaromuiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHbIE NpPOOeNs | - 3HAHUA | - 3HAHUE W NOHMMAaHUE | - riy0oKue,
B 3HaHUAX  Y4eOHOTO | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHUE u
MaTepuana; MaTtepuana; KOHTPOJINPYEMOTO apryMeHTHPOBaHHbBIE
- JOITyCKAIOTCS | - HETOJIHbIE OTBETHl Ha | 00beMa NPOrPaMMHOTO | 3HAHHS MPOrPAMMHOIO
NPUHIMIIMAIBHBIE OIIMOKN | OCHOBHBIE BOIIPOCHI, | MaTepuana, MaTepuana;
MpH OTBET€ HA OCHOBHBIE | OIMOKW B  OTBETE, | - TBEpAbIE  3HAHUS | - [IOJIHOE TTOHMMAaHHE
BOTIPOCHI, OTCYTCTBYET | HEZOCTATOYHOE TEOPETHIECKOTO CYIIHOCTH u
3HaHWE€ W  TOHMMAaHUE | IOHMMAHHE CYIIHOCTH | MaTepuana. B3alMOCBS3H
OCHOBHBIX  TOHSATHA W | W3JIaraeMbIX BOMPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
KaTerOpHii; - HEyBepeHHbIE W | YCTaHABIWBAaTh Y | IPOIIECCOB M SIBIICHUIA,
-HENIOHUMAHUE CYIIHOCTH | HETOYHBIE OTBETHl HA | OOBSACHSITH CBA3b | TOUHOE 3HaHUe
JIOTIOJTHUTENBHBIX JIOTIOJTHUTEINIbHBIE MPAKTUKA W TEOPHH, | OCHOBHBIX TIOHATHH B
BOIIPOCOB B paMKax | BOIIPOCHI; BBISBIIATD paMKax oOCyXIaeMbIX
3aIaHNM; - HEJIOCTaTOYHOE | IPOTUBOPEYHS, 3aJIaHUM;
- OTCYTCTBHE  yMEHHs | BIaJeHHE JIUTEPATypoH, | mpobIeMbl u| - CIOCOOHOCTB
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BEITIONHSTh TPAaKTUYECKUE | PEKOMCHIOBAHHOM TEHJICHIIUU Pa3BUTHUS; YCTaHaBIIUBATh u
3a/1aHus, IIPOTPaMMOM - MIpaBUIIbHBIE 1 | OOBSICHSTH CBSI3b
NpeayCMOTPEHHBIE JUCLUTUTNHB; KOHKpETHEIE, 0e3 | MPaKTUKU U TEOPHUH;
NpOTrpaMMOii IUCUUIIMHEL, | - yMeHHe 0e3 TpyObIX | TpyObIX omuOoK, | - JIOTHYECKH
- OTCYTCTBHE TOTOBHOCTH | OLIMOOK pemaTts | OTBETHI Ha | TocjenoBaTeNbHbIC,
(crmocobHOCTH) K | IpaKTHYEeCKUE 3aJaHus, | IOCTABIICHHEBIC coaepKaTelIbHEIE,
JUCKYCCHM HM  HH3KYIO | KOTOpBIE CIIEAyeT | BOMPOCHL; KOHKpPETHEIE "
CTETeHb KOHTAKTHOCTH. BBITIOJIHUTD. - yMEHHE  pemaTh | UCUEPIIBIBAIOLINE

MpaKTHYECKre 3aJaHus, | OTBETHI HA BCE 3aJaHUs,

KOTOpEIC clenyer | a TaKxKe

BBITIOJTHUTB; JTOTIOTHUTETBHBIC

- BJaJIEHUE OCHOBHOH | BOIPOCHI DK3aMEHATOPA;

JIUTEPATYPOH, - YMEHHE  pelaTh

PEKOMEHIOBaHHOM MPaKTUIECKUE 3aJaHHS;

MPOTPaMMOi - cBOOOIHOE

JUCITUTLTAHBL; WCTIONTb30BaHHE B

- HaJM4uhe COOCTBEHHOH | OTBETaX Ha BOMIPOCHI

000CcHOBaHHOU MaTepHajoB

TTO3UTTIH [0 | peKOMEHIOBaHHOMN

00Cy)IaeMbIM OCHOBHOI u

BOIIPOCAM. JIOTIOJTHUTEIbHOM

BozmosxHBI JTUTEPATYPHI.

HE3HAYHUTEIHHBIE

OTOBOPKH "

HETOYHOCTH B

PaCKpBITHH  OTJIENBHBIX

MIOJIOXKEHUH  BOIIPOCOB,

MIPUCYTCTBYET

HEYBEPEHHOCTh B

OTBETax.

9. YueOHO-MeTOAMYECKOE U MH(OPMAITMOHHOE o0ecredeHne U CIUIIIMHbI

Jlureparypa
a) ocnoenaa 1umepamypa:

=

bok P. Metonas! paznoxkeHus: B anaauTuaeckoit xumun. M.: Xumus, 1984. — 432 c.

2. MopocanoBa C.A., IIpoxoposa I'.B., CemenoBckas E.H. Meroapl aHanu3a OpuUpOAHBIX U
POMBINIIEHHBIX 00beKkTOB. M.: U31-B0 MI'Y, 1988. - 92 c.

3. Jlypse 10.JO. Ananutuyeckas XuMHUs TPOMBIIIJICHHBIX CTOYHBIX BOA. — M.: Xumus, 1984. —
447 c.

4. Metozsl aHanK3a 3arps3HeHuit Bo3ayxa. — Mro: Xumus, 1984. — 384 c.

Metonpl ananuza npupoaHbix U cTouHbiX Boa /AH CCCP, MHCTUTYT TeOXUMHUU H

aHaniutnyecko xumun uM. B.M. Bepnanackoro. — M.: Hayka, 1977. — 258 c.

6. Meroapl aHaM3a 00BEKTOB OKpyKaromei cpeasl: CO. Hayd. TpynoB / AH CCCP, Cub. orn.,

Wu-T1 xatanu3za; oTB. peaakrop B.B. Manaxos. — HoBocubupck: Hayka, 1988. — 144 c.

Meroab! ananu3a nectuuuaos. — M.: Hayka, 1972. — 159 c.

8. AunekceeB B.H. KonmnuectBennsiit ananus: nox pea. [L.K. Aracsna. — M.: Anbsnc, 2013. — 504
c.

9. Amnanurtnueckas xumus. Jlabopatopuslii mpaktukym: [Tocobue st By3os/ B.I1. Bacumnses, P.I1.

Mopo3soBa, JI.A. Kouepruna; Ilox pen. B.I1. BacunseBa. — 2-¢ usn., nepepad. u jgorm. — M.:

Hpoda, 2004. — 416 c.

o

~
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bacunves B.II. Awnamutnueckas xumus: B 2 kn. Ku.l. Turpumerpuueckue u
TPaBUMETPUYECKUE METOIbI aHaIM3a. Y4eOHUK. — 4-¢ u3g., crepeotunt. — M.: Ipoda, 2005. —
366 c.

Bacunnes B.Il. Anamutnueckas xumus: B 2 kg, Ka.2. Ou3suko-xuMudyecKre METOILI aHaINu3a.
YueOnuk. — 4-e u3a., crepeorurt. — M.: JIpoda, 2012. — 384 c.

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

Tapacenko, E.B. ®usuko-xumudeckuiéi aHaiM3 T1OYB: JaOOpPATOPHBIM MPAKTHKyM /
E.B. Tapacenko, O.H. JlenucoBa; IloBOMKCKMH  TOCylapCTBEHHBIH  TEXHOJIOTMYECKHM
yauBepcuter. — Momkap-Ona:  IIoBOKCKMEI — TOCYJapCTBEHHBI  TEXHOJIOTHYECKHIl
yauBepcuter, 2017. — 56 c¢.: wun. — Pexum Jgocryma: 1o  IOJNUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=476515

Hpyros, F0.C. Ananu3z 3arpsznenHoit Bogsl: [16+] / FO.C. Ipyros, A.A. Pogun. — 3-e u3n.,
31eKTpoH. — MockBa: Jlaboparopus 3nanmii, 2020. — 681 ¢. — (MeToapl B XUMHH). — Pexxum
noctyna: o noamucke. — URL:https://biblioclub.ru/index.php?page=book&id=445862

Hpyros, FO.C. Ananu3 3arps3HEHHOM TOYBBI U omacHbIX 0TXojoB: [16+] / FO.C. dpyros,
A.A. Pogun. — 5-e u3n., anexktpoH. — Mocksa: Jlabopatopus 3uanuid, 2020. — 472 c. : cxem.,
tabn., wi. — (Merompt B xumuu). — Pexxum goctyma: 1mo  MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=445866

Hpyros, [0.C. Ilpo6omoarotoBka 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, 10.C. Tasoxpomarorpaduueckuii aHaaW3 3arpsA3HeHHOro Bo3ayxa: [16+] /
10.C. pyros, A.A. Pogun. — 6-e u3n., anektpoH. — Mocksa : Jlaboparopus 3Hanwmii, 2020. —
531 c¢: wn. — (Merogsl B xumuu). — Pexum [goctyma: MO TOIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=445907

Hpyros, H0.C. MOHUTOPUHT OpraHMYecKuX 3arpsi3HEHuN NpupoaHoi cpensl: 500 MeTonuK:
[16+] / 1O.C. dApyroB, A.A. Ponun. — 5-¢ u3n., anekTpoH. — MockBa : Jlaboparopusi 3HaHUH,
2020. — 896 c. : cxeM., Tabmd., un. — (Metoasl B XuMum). — Pexxum JocTyma: mo moamucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=214117

Hpyros, H0.C. Tazoxpomarorpadudeckass uaeHTU(UKAIMS 3arpsS3HEHUN BO3MyXa, BOJIBI,
nouBsl U 6uocpen: [16+] / FO.C. Ipyros, N.I'. 3enkeBuu, A.A. Poqun. — 4-¢ u3a., 5IEKTPOH. —
Mocksa: Jlaboparopus 3uanwmii, 2020. — 755 c. : cxem., Tabmn., wi. — (MeToasl B XUMHUU). —
Pexxum noctyma: nmo nmoamnucke. —

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

0) OonoanumenvHaa aumepamypa

baitepman K. Onpenenenne ciie10BbIX KOJIWYECTB OPraHUYeCKX BemecTs. — M.: Mup, 1987. —
462 c.

®denopos, A. A. MeToasl XUMHUECKOTO aHalIn3a 00BEKTOB MPUPOIHOM cpenbl /A. A. denopos,
I'. 3. Kasues, I'. JI. KazakoBa. - MockBa: KonocC, 2013. - 118 ¢. (YueOuuku u yueb. mocobus
JUTSL CTYJIEHTOB BhICII. yued. 3aBeneHuii) - ISBN 978-5-9532-0288-6. - Tekct: aneKkTpoHHBIH //
OBbC «KoHCynbTaHT CTyAeHTa»: [calT]. —

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

AnekcanapoBa, 3. A. AHanuTH4ecKas XUMHUS. TeopeTHdyecKkue OCHOBBI U JIAOOPaTOPHBIH
npaktukym. B 2 kH. Ku. 2. ®usuko-xumMHUecKkHe METOJbl aHAIM3a: MPAKTUKyM /
AnexcanapoBa D. A. , TaiinykoBa H. I'. - Mocksa: KonocC, 2013. (YueObHuku u yueOHBIC
nmocoOus Il CTyAEHTOB BbicIMX y4eO. 3aBeaeHuit) - ISBN 978-5-9532-0742-3. - Tekcr:
anexTpoHHbIH // DBC «KoHCcynbTaHT cryaeHTa"»: [cait]. —
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

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

HNHcTpyMeHTaIbHBIE METOABI aHamu3a [ DiekTponHbiil pecypce] / JI.@. TlomoBa - ApxaHrenbCkK:
N CADY, 2014. - http://www.studentlibrary.ru/book/ISBN9785261010074.html
AHAIUTUYECKHA KOHTPOJIb OJaropogHbIX METALIOB [DieKTpoHHBIN pecypc]: KomnekTtuBHas
monorpadus / [lox pen. Kapnosa K0.A., bapanosckoii B.b., Kurtenko JLII. - M.: Texnocoepa,
2019. Pexxum ngoctyna: https://www.studentlibrary.ru/book/ISBN9785948365541.html
DKOJIOTMYEeCKHEe aHAIM3bI IIPU pa3iuBax HeTH M HEPTENpOAYKTOB [DIEeKTpOHHBIH pecypc]:
npaktuueckoe pykoBoacTtBo / [pyros 10.C., Ponun A.A. - M.: JlaGoparopus 3Hanui, 2020.
Pexxum noctyna: https://www.studentlibrary.ru/book/ISBN9785001018377.html

Metposorust ¥ 0OOeCHedYeHHe KauyecTBa XMMHUYECKOro aHaliu3a [ DNeKTpoHHbI pecype]| /
HBopkun B.W. M3nanue BTOpOe, McmpaBieHHOEe M jaomnoiHeHHoe - M.: Texnocdepa, 2019.
Pexxum moctyma: http://client.studentlibrary.ru/book/ISBN9785948365640.html

AnekcannpoBa, J.A. Ananutudeckas xumus B 2 kuurax. Kuaura 1. Xumuueckue METOJIbI
aHayM3a: y4eOHUK U MPAKTUKYM Uit By30B / D.A. Anekcannposa, H.I'. 'alinykoBa. — 3-e u3.,
ucnp. u jgom. — MockBa: M3marensctBo HOpaiit, 2020.— 537 c.— (Beicmiee
obpazoBanue). — ISBN 978-5-534-09354-4. — Tekcr: anekrponnsiii / ObBC IOpait [caiiT].
— URL: https://urait.ru/bcode/450432

AnekcannpoBa, J.A. AHanuTuyeckas xumusg B 2 kHurax. Kuura 2. dusuko-xumuueckue
METO/BI aHAIN3a. Y4eOHUK U MPAKTUKYM Ui By30B /D.A. Anekcannposa, H.I'. IaiixykoBa. —
3-¢ u3a., ucnp. U jgomn. — Mocksa: M3narensctBo IOpaiit, 2020. — 344 c. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-09460-2. — Tekcr: anekrponnsiii / OBC FOpaiit [caiit].
— URL:https://urait.ru/bcode/450453

Xanduna, I1.J]. AHanmu3 MHHEpPATBHOTO CHIphs: ydeOHOe mocobue: [16+] / I1.1. Xanduna ;
KemepoBckuii rocynapctBeHHblit yHuBepcutet, Kadenpa ananurnyeckoit xumuu. — Kemeposo:
KemepoBckuii rocynapcrBeHHbslii yHuBepcurer, 2014. — 72 c.: wi. — Pexum poctymna: mno
noamnucke. — URL:https://biblioclub.ru/index.php?page=book&id=278841

[Tonoga, JI.®. UHCcTpyMeHTaIbHbIE METO/IBI aHaK3a: [IpakTHKyM MO aHAIUTUYECKOM XUMUH /
JI.®. TTonoBa; CeBepHblii (ApkTHuecKuil) denepanbHblii yHuBepcuteT uM. M.B. JlomoHOCOBA.
— Apxanrenbck: CeBepHbiil (ApkTndeckuil) ¢penepanbablii yaueepcuteT (CADY), 2014. — 264
C.: CXeM., TabJ. — PexxuM joctyna: mo nojamnucke. —

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

Hpyros, }0.C. KoHTponp 6€30MacHOCTH U KayecTBa MPOIYKTOB MUTAHUS U TOBAPOB JETCKOTO
accoptumenrta: [16+] / 1O.C. Ipyros, A.A.Poaun. — 3-e wu3jd., 27IeKTpoH. — MOCKBa:
Jlaboparopus 3nanwmii, 2020. — 443 c. — (Meroabl B XxuMun). — Pexum octyna: mo mojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=445986

['abenko, C.B. be3onacHOCTh MPOJIOBOIBCTBEHHOIO CBHIPhSl M MPOJYKTOB MUTAHUA: yuyeOHOe
nocobue: [16+] / C.B.Tabenko. — HoocuOupck: HoBOCHOMPCKHIA TOCYAapCTBEHHBIH
TexHuueckuii ynusepcuter, 2012. — Y. 1. — 183 c. — Pexxum pocrtyna: mo mnonamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228765

JleGeneB, A.T. Macc-ciekTpoMeTpusi Uil aHalM3a OOBEKTOB OKpyXKatomenh cpenbl /
A.T. JleGenes; niep. ¢ anri. nox pen. A.T. Jlebenera. — Mocksa: Texnocdepa, 2013. — 632 c.:
ni, cxeM. — (Mup xumum). — Pexum  qocTyma: 1o HOANMCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=273789

OxonenoBa, A.A. HedrempoaykTsl B mouBax M MeTonabl ux aHanmuza / A.A. Okonenosa,
B.®. XentobproxoB. — Bonrorpan: Boarorpaackuif rocyaapcTBEHHBIM  TEXHUYECKHM
yauBepcuteT (Bonr['TVY), 2014. — 88 c¢. — Pexum pgocTynma: Mo TOJINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=238361

OxonenoBa, A.A. DKOJOTHYECKUN MOHUTOPHUHI: ydeOHOe mocoOue A CTYAEHTOB BBICIIUX
yuebHbIX 3aBefeHuit / A.A. OxonenoBa, I'.C. EropoBa; Bonarorpanackuii rocynapcTBEHHBII
TEXHUYECKUH yHUBepcUTEeT. — Bonrorpan: Bosrorpaackuil rocy1apCTBEHHbBI TEXHUYECKUN
yauBepcuteT (Bonr['TVY), 2014. — 116 c.: un. — Pexum pgocrtynma: mo TOMANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=255954
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8) cospemenHble npogheccuonanbHble 6azvl OAHHBIX, UHPOPMAYUOHHDIE CHPABOYHDIE
cucmembl, I1eKMPOHHbBIE 00pA306amebHble Pecypchl

ObecrieyeH  JOCTYIlI K  COBPEMEHHBIM  MNpoQecCHOHANbHBIM  0a3aM  JaHHBIX,

UH(POPMALIMOHHBIM CIIPABOYHBIM M IOMCKOBBIM CHUCTeMaM (TpeOyeTcsi perucrpaunus B Oubimoreke
cory):

1.

OnektpoHHass Oubnmoreka mauccepranuu u  aBTopedeparoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. DOBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).
3. OBC «Hay4Hnas snexkrponHas oubnroreka eLibrary.ru» (http://elibrary.ru.)
4. VYwuusepcanbHas 0a3 manHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoncynpTanT cryaenTta». http://www.studentlibrary.ru
6. OBC «lOpaiit» - obpa3zoBarenbHas cpela, BKIIOYAIONIAs BUPTYAIbHBIM YUTAJIBHBIN 3a
y4eOHUKOB W Y4YeOHBIX TOCOOMII OT aBTOPOB W3 BeAylIMX BYy30B Poccum 1o BceM
HaIIpaBIIEHUSIM U crenuaabHocTssM (WWW.biblio-online.ru)
7. Hudopmannonno-npasoBoii moprain «I"apant» (http://www.garant.ru/).
8. CnpaBounas npaBoBas cucrema Koncynprant [Limtoc (http://www.consultant.ru/).
CocTaB JIMIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHIEMOI0 MIPOrPAMMHOI0
odecrneyeHusi, B TOM YHCJI€ 0T€4eCTBEHHOT0 MPOM3BOACTBA
Ne HaumeHoBaHue Ne norosopa (JiuueH3ust) Crtpana
n/n NPOU3BOAUTE/Ib
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
> Windows 10 Pro for Ne 4100072800 Microsoft CHIA
' Workstations Products (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
] Products (MPSA) ot 04.2016 r.
A Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
] Products (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
; Windows 7 Enterprise Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016 r.
12. Cuctema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
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WEB Class

Cynratynun P.T. (6eccpouHo)

[Iporpammuoe obecrnieueHue Ne CII/108 ot 29.08.2017 1. Poccus
1C: IIpeanpusitue. (MakcuMyM-co(T) 6GeccpoUHO
13. Byxranrepckuii Yuer.
TunoBas koHpuUrypamus 8
ceTeBas Bepcus
CucremMa KOMIBIOTEPHOI JIunensus FSF/Debian
14. Bepctku MikTex (CBobOogHOE TIPOTpaMMHOE
obecrieuenue) (beccpovHo)
15. Kasperksy Endpoint Security | o 22.01.2024 r. Poccust
[IporpammHuoe obecrieueHue CBoOogHOE MpOorpaMMHOE CIIJA
16 TUTSL pEAAKTUPOBAHUS obecnieuenue (beccpouHo)
' XUMHYECKHX opmyit ISis
Draw
Cucrema nNouckKa TEKCTOBBIX Ne4576-1 ot 17.01.2022 1. Poccus
17. 3aMMCTBOBAaHHM (metictButenen no 31.12.2022r.)
«Antunnaruar. BY3» ¢ 3A0 «Antu-IlnarnaT»
[TporpamMmmHoe obecrieueHrE NeKII /108 ot 29.08.2017 1. ¢ Poccus
18. 1C: [Ipeanpusitue 8.3 000 «Makcumym» (6eccpouHO)
YrpasieHue TOprosiei
[Iporpammuoe obecrnieueHue NeCHI./ Nel126.,01.07.2020 1. Poccus
19. 1C: 3aprnaTa u Kagapsl roc. «MAKCUMYM-CODT»
yupexJieHus 8 0eccpouHO
b0 [TporpamMmmHoe obecrieueHrE NeCL1/76 01.03.2017 r. Poccus
' 1C: Oromxer. «MakcuMyM-cod1» (beccpoyHoO)
ABTOMaTH3UpOBaHHasA cuctemMa | CBUAETEILCTBO O cory
«Ympasnenue —/lekanatr BPC» | rocynapcTBeHHON peructpauuu
21. nporpaMMmsl Uit OBM
Ne2015611830 ot 06.02.2015 1.
(6eccpouHo)
[Tporpamma gt O9BM «bank Pa3paborka COI'Y cory
BOIIPOCOB JUIsl KOHTPOJIS CBHzIETENBCTBO O
3HAHUI» roCyAapCTBEHHOM pPErucTpanuu
2.
nporpaMMmsl Uit OBM
Ne2015611829 ot 06.02.2015 1.
(6eccpouHo)
23. Koncynprant+ Poccust
[Inansl Ne867, oT 14.01.2022 1. Poccus
24, (14.01.2022 r. 1o 13.01.2023 r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021 r. Poccus
25. UIT N.A. Cepreeuu
Tex. moxa. 07.04.2022 r.
b6 «"anakTrka» ot 14.03.2022 r. (mpumepHast Poccus
' J1aTa)
27. BricsCAD Bricys NV, 1o 03.11.2021 r. benprus
Cisco Webex - Cucrema | OOO Aiictek qoroBop Ne J167- CIIIA
28. NpOBE/ICHUS] BeOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022
T.
b9 DIRECTUM RX — Cucrema | OOO T'anaktuka UT noroop Ne Poccus

9JICKTPOHHOT'O

120320/I/A ot 14.03.2022 r.
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JIOKYMEHTOO0O0pOTa

(mpumepHast nara)

20 VYenyru cBsazu (noctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
' WHTEPHET) 01.02.2022 r. - 31.12.2022 r.
31. AutoCAD CIIIA
R9 MOODLE becmuiatHoe poccuiickoe CIIA (6ecrmatHoe
' poccuiickoe)
33. VEEAM [IBeitapust
«"anaktuka PY3» Jlunensust 6eccpoyHas Poccus
34. Tex. compoBOXKIEHUE OT
14.03.2022 1.
Jlnunbiit kabuneT aburypuenta | Jlunensus 6eccpounas Poccus
35. Tex. compoBOXKIEHUE OT
14.03.2022 1.
JInuHbIA KaOUHET Jlunensus 6eccpoyuHas Poccusa
36. CTYJCHTA/COTPYIHUKA Tex. conmpoBOXACHHUE OT
14.03.2022 r.
DJeKTpoHHas OMOIMOTEKA https://dvs.rsl.ru Poccus
37. nuccepranuu U aBropedepatoB | TpeOyercs perucrpaius B
PI'b (OB/] PI'b) 6ubanoreke COI'Y
ObC «YHuBepcuterckas https://biblioclub.ru Poccust
38. oubmoreka ONLINE» Tpebyercs perucrpanus B
6ubmamnoreke COI'Y
ObC «Hayunas snekrponnas | http://elibrary.ru. Poccus
39. o6ubnuoreka eLibrary.ru» Tpebyercs peructpanus B
6ubanoreke COI'Y
10 YHuBepcanbHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
' East View
ObC «KoncynpranT crynenrtay | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAsS Tpebyercs perucrpanus B
6ubnuoTeka 1o 6ubnuoreke COI'Y
11 MEIUIIHHCKOMY H
' dbapmaneBTUYECKOMY
00pa3oBaHMIO, a TAK¥KE 10
€CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.
OBC «tOpaiiT - www.biblio-online.ru Poccus
oOpa3oBaTtenbHas cpefa, Tpebyercs peructpanus B
BKJIIOUAIOLIasi BUPTYaJIbHBIN 6ubmuoreke COI'Y
19 YUTATBHBIHN 3T YIeOHUKOB H
' y4eOHbIX TOCOOUiT OT aBTOPOB
13 Beaymux By30B Poccuu o
BCEM HANpPaBICHUSIM H
CHEHATBHOCTSIM
A3. KOII (nomen Ha SHnekce) OecriaTHOE Poccust
A4, Pycl'apn OecruiaTHoe Poccust
A5. ViPNet Poccust

2) pexomenoyemole unmepHem - aopeca:
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e http://a-water.info/edelwasser/

e http://epcprof.ru/events/event/

o www.xumuk.ru/encyklopedia/271.html

e www.chem.msu.su/rus/jvho/2002-4/8.pdf

e AHamuTHYECKas XHMHS B Poccun [DI1eKTpOHHBIN

pecypc]. — Pexnm

nocryna: http://www.rusanalytchem.org/default.aspx;
e KHUI'M 10O aHAIMTHYECKOW XHUMHUHM [DIeKTpOHHBIN pecypc].

— PexnMm noctyma:

http://hemsintez24.ru/analiticheskaya-himiya.

e http://www.fptl.ru/Chem block.html — pasnuunsie yueOHO-MeTOmUMUECKHE MAaTEpHUANbBI 110

XHUMHHU.

e http://chemistry-chemists.com/Uchebniki.html - yueOuuku, mpakTHKyMBI ¥ CIIPABOYHHUKH I10

XUMHH.
10. MaTepuajbHO-TEXHHYECKOE OCHAIIEHHE JUCHUIIJIMHBI

[IpoBeneHre  AWCHUIUIMHBI ~ OOCECIIEYEHO  BCEM  HEOOXOIMMBIM:  J1aOOpPaTOPHBIM

obopynoBanueM, MpuOOpamMu, MaTEepUaJaMH, ONEPATUBHBIM JOCTYIIOM K COBPEMEHHBIM

HpO(l)eCCI/IOHaJ'IBHbIM 6azaMm JaHHBbIX, I/IH(I)OpMaI_[I/IOHHBIM CIIpaBOYHBIM H ITIOUCKOBBIM CUCTCMaAM.
YHI/IBepCI/ITeT 00ecreynBaeT BO3MOYKHOCTh CBO6OI[HOFO HCIIOJIb30BaAHUS KOMIIBIOTCPHBIX
TexHojorui. Bee KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA 06’Le,Z[I/IHCHBI B JIOKAJIBHYIO CE€Th, CO BCECX

y‘-Ie6HI)IX KOMIIBIOTEPOB UMECCTCA BBIXO/] B I/IHTe‘pHeT.

OOecnieunBaercs JOCTYII K I/IH(bOpMaI_[I/IOHHHM pecypcamM, K 0azam JaHHBbIX, B UHMTAJIbHBIX
3ajlaX K CHpaBOLIHOfI n H&y‘IHOﬁ JUTeparype, K INCPUOJUUYCCKHMM H3JaHHAM B COOTBCTCTBHU C

HalpaBlieHUEM  MOATOTOBKU.  KoMmbroTepsl
JUIEH3MOHHOIO IIPOrPaMMHOT0 00€CTIEUEHHUSI.

OCHaICHBbI

HEe00XO0AUMBIM

KOMIIJICKTOM

CBe)IeHI/Iﬂ 0 HAJINYIHUH 060py)10133mu)1x y‘leﬁHbIX KaﬁHHeTOB, B TOM 4YHUCJIE l'[pP[Cl'[OCOﬁ.]'leHHI)IX
MJIA UCTT0JIb30BAaHUA UHBAJIMAAMHA U JJUIAMHU C OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbSA

HaunmMenoBanne noMemmeHni 1u1st MPOBEICHHS BCEX BUIOB YUEOHOH NEesTeIbHOCTH,
MPEAYCMOTPEHHON Y4EOHBIM IUIAHOM, B TOM YHCJIC TIOMEIICHUS IS CAMOCTOSATEILHON paboTHI,
C yKa3aHHEM NepeyYHsi OCHOBHOTO 000pYA0BaHUs, y4eOHO-HATIISIHBIX IOCOOUH 1
UCIIOJIb3YEMOT0 POrpaMMHOTO 00ECIIEUeHUS

Anpec (MECTONIOIOKEHUE)
MOMEILEHUH TS
MIPOBEACHUS BCEX BHJIOB
y4eOHOM JIeSITeNLHOCTH,
MpeayCMOTPEHHOM
y4eOHBIM IIITAHOM (B
cllydae peanu3alnuu
obpazoBaTenbHOI
IIPOrPaMMBI B CETEBOM
(hopmMe TOTIOTHUTETHHO
YKa3bIBaeTCs
HaNMCHOBaHUE
OpraHM3aliH, C KOTOPOH
3aKJI0YEH JI0TOBOP)

YdeOHble ayIUTOPHH 151 IPOBEICHUSI 3AHITHI JIEKIIMOHHOT0 THIA, CEMHHAPCKOT0 THIA,
KYPCOBOI'0 MPOeKTHPOBaHUsI (BBINOJHEHHUsI KYPCOBBIX PagoT), IPYyNNOBbIX H
HHAMBUIYATBHBIX KOHCYJIbTAIMIA, TEKYIIEr0 KOHTPOJISI H IPOMEKYTOYHOI aTTecTaluu, a
TaK’Ke CaMOCTOSITEIbHOI pa6oThI 00y4YaIOIIUXCS: IPEIIOJABATENILCKUI CTOJ, CTYJI, CTOJIBI U
CTyJIBs A1 oOydaromuxcsi, kadeapa.

O6opynoBanue: IHTepakTUBHOE MYJIbTHMEIUIHOE 000pyn0BaHue (JI0CKa, TIPOEKTOP),
MEepPCOHAJBHBIA KOMIIBIOTEP B KOMILJIEKTE C IIPOrPaMMHBIM 00ecIieueHHeM, BBIXO/IOM B CETh
WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH)OpMalnOoHHO-00pa3oBaTenbhyo cpeny COI'Y.
[Iporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obGecrieuenne st
penakrupoBanusi xumuueckux Gopmyi Isis Draw (beccpounoe I10); Koncynprant moc;

Poccuiickas ®@enepanus,
362025, Pecybnmka
CeepHast OceTus —

Ananus,
ropoj BnaaukaBkas,
yi. BaryTuna,
oM 44-46, yueOHbII
kopiyc Ne 7,
aya. Ne 604
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http://www.rusanalytchem.org/default.aspx
http://hemsintez24.ru/analiticheskaya-himiya

Cucrtema noucka TeKCTOBBIX 3aUMCTBOBaHUM «AHTUIIaruat.BY3»; Ilporpamma anst OBM
«bank BonpocoB 11t KOHTpoJIst 3HaHU; Cisco Webex; MOODLE; nemMoHCTpaliioHHbIE U
y4e0HO-HaTTIAHbIE TOCcOo0us (BHACOMPE3CHTAIINS).

YyeOHble ayTUTOPUH 1151 MPOBEICHUS 3aHATHI JeKIHMOHHOI0 THIIA, CEMHHAPCKOI0 THIIA,
rPYNNOBBIX H HHAMBUAYAJABHBIX KOHCYIbTAIMI{, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOI
aTTeCTALUH, 2 TAKIKE CAMOCTOSATEILHON PadoThl 00y4aIOIMXCS: PETIOaBaTEIbCKHI CTOJI,
CTYJ, CTOJIBI U CTYJNbS IS 00yJaromixcs, kademnpa.

Ob6opynoBanue: IHTepaKTHBHOE MYIBTHMEANHHOE 000PYIOBaHUE (TOCKA, TPOEKTOP),
MEePCOHAIBHBIA KOMIMBIOTEDP B KOMIUIEKTE C IIPOrpaMMHBIM 00eCIieueHHEM, BBIXO/IOM B CETh
WHTepHeT 1 JOCTYIIOM B 3JI€KTPOHHYIO HH()OPMAMOHHO-00pa3oBarenpHyto cpeny COT'Y.
[Iporpammuoe odecnieucrne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieueHue st
penakrupoBanus xumuueckux Gopmyin Isis Draw (beccpounoe I10); Koncynbrant mitoc;
Crcrema oncka TeKCTOBBIX 3aMMCTBOBaHUH «AHTHIIIaruaT.BY3»; [Iporpamma ans OBM
«bank BomipocoB 1yt KOHTpoIs 3HaHU; Cisco Webex; MOODLE; nemoHCTpannoHHBIE U
y4e0HO-HaTTIAHbBIC TOCOONs (BHIACOMPE3CHTAIIHSA).

Poccuiickas ®@enepanus,
362025, Pecrrybmnmka
Cesepnas Ocerns —

Ananus,
ropox Brnaaukaskas,
yi. BaryTtuna, mom 44-46,
y4ueOHbIi kopryc Ne 7,
ayn. Ne 606

YueOHble ayTUTOPHH 151 IPOBEICHUSI 3aHATHI JIEKIWHOHHOT0 THIA, CEMHHAPCKOI0 THIIA,
KYPCOBOI'0 IPOEKTHPOBaHNS (BHIOJHEHHS KyPCOBbIX padoT), IPYNIOBBIX H
HHANBHUIYATBHBIX KOHCYJIbTANMI{, TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOI aTTecTaluu, a
TaKKe CAMOCTOSITeIbHOI padoThl 00y4aIOIIUMXCH: IPENOIaBATEILCKUIN CTOMN, CTYJI, CTOJIbI U
CTYJbS U1 00YJarOLIuXCs.

O6opynoBanue: IHTepakTUBHOE MYJIbTUMEIUHHOE 000pyA0BaHUE (I0CKa, TPOESKTOP),
MePCOHANBHBIN KOMIIBIOTEP B KOMIUIEKTE C IPOrPaMMHBIM 00ecIie4eHUEeM, BEIXOIOM B CETh
WHTepHeT 1 JOCTYIIOM B 3JI€KTPOHHYI0 HH()OPMaLMOHHO-00pa3oBarenbHyto cpeny COT'Y.
[Tporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecnieueHne s
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncynpranT mmoc;
CucreMa noucKa TEKCTOBBIX 3aUMCTBOBaHUN « AHTHIUIaruat.BY3y»; [Iporpamma nins 9BM
«bank BomipocoB 11t KoHTpoIs 3HaHU; Cisco Webex; MOODLE; nemoHCTpaninoHHbEIE U
y4e0HO-HaTTIAHbBIC TOCcO0us (BHIACOMPE3CHTAIINS).

Poccuiickas ®@enepanus,
362025, PecrrybOmnmka
Cesepnas Ocetust —

Anagus,
ropox Brnanukaskas,
yi1. BarytuHa,
oM 44-46, yueOHbII
koprmyc Ne 7,
aya. Ne 603

JlaGopaTopuu: KOMNbIOTEPHBIE KJIACCHI /151 MPOBEACHMS TeKYLIero KOHTPOJIs U
NMPOMEKYTOYHON aTTeCTAIMHU, a TAKKe CAMOCTOATEIbHOMH padoThl 00yYaloImMXCs
MPEeNoaaBaTeIbCKUH CTOM, CTYJ, CTOJBI U CTYJNbS AJIST 00Y4arOLIIXC .

O6opynoBanue: IHTepakTUBHOE MYJIbTUMEIUITHOE 000pyI0BaHue (JIOCKA, MPOEKTOD),
KOMIIBIOTEPHI JUIsI KOMIIBIOTEPHOTO KJIacCa B KOMILIEKTE - C TPOrpaMMHBIM 00eCTIeYeHHEM,
BBIXOJ/IOM B ce€Th VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO
cpeny COI'Y;

IIporpammuoe o6ecnieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpammHoe obecrieueHue s
penaktupoBanus xumuaeckux popmyn Isis Draw (beccpounoe I10); KorcynbpraHT mmtoc;
CucreMa noucka TEeKCTOBBIX 3aUMCTBOBaHUH « AHTHIUIaruat.BY3y»; [Iporpamma nins 9BM
«bank Bonpocos 11st KOHTpoJIs 3HaHUY; Cisco Webex; MOODLE; nemoHCTpaninoHHbIE U
y4eOHO-HarIAHbIe Toco0us (BHACONMpPE3eHTAINS).

Poccuiickas ®enepanus,
362025, Peciybnmka
CeepHas OceTust —

Ananus,
ropox Brnanukaskas,
yi1. Baryrtuna, nom 44-46,
y4eOHbIi Kopryc Ne 7,
aya. Ne 614

Bub/noTeka, B TOM YHCJIe YHTAILHBIN 3aJ1: CTOJBI M CTYJIbS [UTST 00YJafOIHX S,
KOMTIIBIOTEPHI B KOMIUIEKTE — C TIPOTPAMMHBIM 00ECTIeUeHHEM, BBIXOJIOM B ce€Th MHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO0 HH(pOpMamoHHO-00pa3zoBatenbhyto cpexy COI'Y
Iporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kasperksy
Endpoint Security; Koucynsrant mitoc; ['apanTt; Cisco Webex; MOODLE.

OBC «YHuBepcuterckas 6ubmuoreka ONLINE» https://biblioclub.ru

OBC «KoncynpTanT cTyaenTa» http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OnexTpoHHas 6ubnuoTeka nucceprauuu u apropedeparos PI'B(3B/] PI'B) https://dvs.rsl.ru
OBC «YHuBepcuterckas 6ubmuoreka ONLINEy _https://biblioclub.ru

OBC «Hayunas snextponnas 6ubamoreka eLibrary.ru»_http://elibrary.ru.

Poccuiickas @eneparus,
362025, Pecybnmka
CeepHast OceTust —

Ananus,
ropoj Bnaaukakas,
yi. Lleperenn/Baryruna,
oM 16/19, yueOHbIit
xopiyc Ne 6

JladopaTopusi PU3UKO-XMMHYECKMX METOI0B aHAJIM3A ISl MPOBEAeHUs HAYYHO-
HCCJIeI0BATENIBLCKOM padoThl, KYpCcOBOI0 NPOEKTHPOBAHNS, BHINOJIHEHUS BBIMYCKHBIX
KBATH(PUKAIMOHHBIX Pa0doT, TPYNNOBBIX M HHAMBUIYAJIBHBIX KOHCYJIbTAILUIA:
MIPENOIaBaTEIbCKIH CTOJM, CTYI, CTOJIBI M CTYIIBS IJIs1 00YJarONTIXCsl.

Poccuiickas @eneparus,
362025, PecniybOnuka
CeepHast OceTus —

AnaHwus,
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O6opynoBanue: [TepcoHanbHBIA KOMIBIOTEP B KOMILIEKTE C IPOIPaMMHBIM OOeCIIeueHHEM,
BBIXO/IOM B ce€Th VIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny COI'Y.

IIporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammHoe obecriedeHue s
penaktupoBanus xumuaeckux Gopmyn Isis Draw (beccpouanoe I10); KorcynprasT miroc;
Cucrtema noucka TeKCTOBBIX 3aUMCTBOBaHUM «AHTUIIaruat.BY3»; Ilporpamma ainst 9BM
«bank BonpocoB ayst KoHTpouist 3HaHUI»; Cisco Webex; MOODLE; neMoHcTpaniioHHbIE U
yueOHO-HarJsIHbIE TOCOOHS (BUACOTPE3CHTALIUS).

JlabopaTtopHoe obopynoBanue: AtoMHO-AOcopOHoHHbIH cniekTpomerp MI'A-1000 ¢
aBTOCEMILIEpOM — 1 mIT.

[Tnamennstit poromerp PI1A-2-01 30M3 — 1 1wT. Becsl naboparopusie aiekrpornsie BMS5101
— 1 wr.

pH-metp 150 MU — 1 mT. Memanka marauTHas ¢ mogorpesoM 19 6110 — 1 mr. Pedpakromerp
NP®-454b2M (c moacBetkoit u gon. mkanoi) — 1 mr. Makybatop-CO2 491 MCO-5AC,
muarazoH +5 C o +50 C, Sanyo — lmt. CrucreMa MEKpOBOITHOBas mpodonoarotroBku MC-6 —
1 mrr. CnextpodoTtometp «I13-5400Y D»-1 .

Konpykromerp nopratusasiiit OHAUS ST300C-B — 1 mir.

ropoj BrnanukaBskas,
yi1. Barytuna, qom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 607A

JladopaTopus O0uieil 1 HeOPraHM4ecKO XMMMHU /s IPOBeAeHUsI 3AaHATUHI CEMHHAPCKOT0
THIA, JJA00PATOPHBIX 3aHATHI, KyPCOBOr0 NMPOEeKTHPOBAHMSA (BBIIOJHEHHUS KYPCOBBIX
padoT), rpyNnNnoBbLIX U HHAUBUAYATBHBIX KOHCYJIbTalM, a TaK:Ke CAMOCTOATEIbHOIM
pa6oThI 00yYalONINXCS: TPENOAABATEIBCKUI CTOJ, CTYJI, CTOJIBI M CTYJIbS ISl 00y4aroIuxcs,
71a60paTOpHBIE CTOJIbI, KJIaCCHAs JI0CKA.

O0opynoBaHue: HHTEPAKTUBHBIM MYJIbTUMEINIHBIA KOMIUIEKC (IIPOEKTOP, 10CKa), HOYTOYK,
KOJIOHKH, IEPCOHAIbHBIN KOMIIBIOTEP C IPOrPaMMHBIM 0O€CTIedeHIEM, BEIXOIOM B CETh
WHTEpHET U TOCTYIIOM B AJIEKTPOHHYIO HHPOpMaIMOHHO-00pa3oBaTensHyto cpexy COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieueHue s
penaktupoBanus xumuaeckux Gopmyn Isis Draw (beccpounoe I10); KorcynpraHT mtoc;
Cucrtema noncka TeKCTOBBIX 3aMMCTBOBaHUH «AHTHILIarnaT.BY3»; [Iporpamma st OBM
«bank Bonpocos 11st KOHTpoJIs 3HaHUY; Cisco Webex; MOODLE; nemoHCTpaninoHHbIE U
y4eOHO-HarIAHbIe TOcoOus (BUACOMPE3eHTAIINS).

JlabopaTtopHoe 00opymoBaHue: YueOHO-1a00paTopHblid KoMIuieke "OO0IIas 1 HeoOpraHuIecKas
xumus" — 2 mrT.

Ikad BeITSHKHON ¢ ToaBogoM Bojbl LIIB HBK - 2 mrt. pH-MeTp-MuiuBonsT™eTp «pH-
150MM»- 2 .

pH-metp-mummBoabT™METp «pH-150MAX- 1 it. Kamopumetp "Oxenept 001K" — 1 mT. Becsr
agamutrdeckre SHINKO HT 84CE - 1 mr. Konpykrometp «3kcmept -002-6H» -1 mt. [kad
cymmibHbIA SNOL - 1 .

Memanka marautHast [13-6110 ¢ mogorpeBom - 1 mt. Becsr anekrponnsie EK-300i -1 mit. Bechr
nabopatopasie BM5101 -1 mr. Mukpockon «buonam» -1 mt. Boagnas 6ans — 1 mr.doTtomerp
¢doroanexrpuueckuiit KOK-2 — 1 wr.Potomerp doroanexrpuuecknit KOK-3-01- 1 mr.
Honomep M-510 crangaptabiii — 1 mr. Harpeatensuas miaura ES-H3040 — 1 . CereBoii
BeTpsixuBarelb- 1 wt. [Torenumomerp P-307- 1 wt. Becbt « CAS»- 1 wmT.

Tepmocrat TC/120 CITV- 1 wrt. Hentpudyra OIMTH -3- 1 mir.

Poccuiickas ®@enepanus,
362025, Pecniybnnka
CesepHas OceTust —

Ananws,
ropox Brnanukaskas,
yi. Barytuna, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 609

JlaGopaTopusi AHAITUTHYECKOH XUMHH U (PU3NKO-XUMHYECKHX METO/I0B aHAJIU3A 151
TIPOBe/IeHHUsI 3aHATHII CEMHHAPCKOT0 THIA, JIA00PATOPHBIX 3aHATHIi, KypCOBOI0
NMPOEKTHPOBAHUS (BBIMOJTHEHUSI KYPCOBBIX padoT), TPYNNOBBIX U HHAHMBHAYJIbHBIX
KOHCYJIbTALMIA, 2 TAKIKE CAMOCTOSITEJILHOM Pa00ThI 00y4AIOIMXCA: IPENOAABATEIbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JJIsl 0Oy4aroluxcs, JabopaTopHbIEe CTOJIBI, KJIacCHAs JTOCKA.
O6opynoBanne: MynbTUMEANHHBIA KOMIUIEKC (IIPOEKTOP, SKpaH), HOYTOYK, KOJIOHKH,
MePCOHAIBHBIN KOMIIBIOTED C MPOTrPaMMHBIM 0O€CIIe4eHHEM, BEIXOO0M B ceTh MIHTepHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMannoHHO-00pa3oBarensHyto cpeny COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe [10); [TporpammHoe obecriedeHue st
penakTupoBanus xumudeckux popmyin Isis Draw (beccpounoe I10); KoncynbraHT mtoc;
CucreMa oncKa TEKCTOBBIX 3aUMCTBOBaHUH « AHTHIUIarnat.BY3y; [Iporpamma nins 9BM
«bank BonpocoB 11t KOHTpoJIs 3HaHU; Cisco Webex; MOODLE; nemoHCTpaioHHbIE U
yueOHO-HarJsiHbIe T0CcO0Hs (BUACONPE3CHTALHS).

Poccuiickas @eneparus,
362025, Pecybnmka
Cesepnas OceTus —

Ananus,
ropox Brnanukaskas,
yi. Baryruna, nom 44-46,
yueOHbIit kopryc Ne 7,
aya. Ne 610
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Jlabopatoproe obopynoBanue: Crnekrpodoromerp I13-5300BU - 1 mt. DoTokonopumerp
K®K-3-01 «30M3» — 1 mr. ®otomerp dortoanexkrpudeckuit KOK-2 — 1 mir.  Pedpakromerp
NP®-45452M c moacseTkoi u mom.mkanoi — lmr. Becsr ananutnueckne SHINKO HT 84RCE
— 1 mr. Becsr mabopatopusie nperusuonasie ET-300I1 — 1 mt. Becsr mabopatopasie CAS MW-
120 — 1 mr. Menranka MarHuTHas 0e3 mogorpena ¢ sikopem [19-6100 — 1 m.
pH-merp-mummrBoasT™eTp PH-150MU- 1 . Konxykromerp nopratusasiiit OHAUS — 1 miT.
Harpesarenpras mmra ES-H3040 — 1 mt. Henrpudyra CM-12 — 1 mt. Hkad cymmibHbIH
SNOL - 1 mT.

JladopaTopus OO01ieii, HeOPraHUYeCKO U AHAJIUTHYECKONH XMMHU J1JIsl POBEAeHUsI
3aHATHH CEMMHAPCKOTO THIIA, 1a00PATOPHBIX 3aHATHII, KyPCOBOT0 MPOEKTHPOBAHMSI
(BBINOJIHEHHSI KYPCOBBIX PadoT), FPYNIOBBIX M HHANBUAYAJIbHBIX KOHCYJIbTAIUMH, a
TaK’Ke CAMOCTOSATEIBbHOI PadoThI 00y4aIOIIUXCS: IPETIOJaBATENLCKUN CTOM, CTYJI, CTOJBI U
CTYJIBSL ISl O0YYaIOIIUXCsl, JJAOOPATOPHBIE CTOJIBI.

O6opynoBanue: VIHTepaKTUBHBIH MyJIbTUMEANHHBIN KOMIUIEKC (TIPOEKTOP, 10CKa), HOYTOYK,
KOJIOHKH, IEPCOHAJIbHBIN KOMIIBIOTEP C IPOTPaMMHBIM 00ECTIEYeHHEM, BEIXOIOM B CETh
WHTEpHET M TOCTYIIOM B 3JIEKTPOHHYIO HHPOpMaImoHHO-00pa3oBaTensHyto cpexy COI'Y.
IIporpammuoe obecnieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecnieueHne s
penaktupoBanus xumuaeckux popmyn Isis Draw (beccpouanoe I10); KorcynbpraHT mtoc;
CucrteMa noucka TeKCTOBBIX 3aMMCTBOBaHUM «AHTHILIaruaT.BY3»; Ilporpamma st 9BM
«bank BonpocoB miist kKoHTpoutst 3HaHui»; Cisco Webex; MOODLE; nemMoHCTpanmoHHbIe U
yueOHO-HarJsIHbIE TOCOOHS (BUACOTPE3CHTALIHS).

JlabopaTtopHoe 00opymoBaHue: YUueOHO-T1a00paTOPHBIA KOMITICKC "DKOIOTHUCCKUI
MOHUTOPHHT" — | mT.

Pedpaxromerp UPD-45452M ¢ moacBeTkoit u pom.mkanoi — 1 mt.Pedpaxromerp
noptatuBHBIH WZ-113- 1 mr.Memanka marautHas ¢ moxorpesoM 12 6110 — 1 mr. pH-metp-
MuumBonbT™METp pH-MeTp 150 MU — 1 mr.

Konngykrometp nopratusaeiiit OHAUS ST300C-B- 1 mt. biok aBTOMaTH4ecKOro THTPOBAHHS
«BAT»-1 mr.

Bans BonsHast meyxmectHas UT-4302E ULAB — 1 mt. HarpeBarensnas mmura ES-H3040 — 1
HIT.

Cymmnbasiii mikad [1C-80-01-CITY — 1 wt. Becsr anexrponnsie EK-300i -1 mt. Bechr
texHndeckne M-ER — 1 mr.

[Teub mydenbHas «[IM-8» - 1 mt. Lentpudyra CM-12-06 — 1 .

Poccuiickas @enepanus,
362025, Pecriyonuka
Cesepnas OceTust —

Ananws,
ropon Brnanukaskas,
yi. Barytuna, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 613

JlaGoparopus ®u3nyeckoi, KOJJIOUAHONH U AHAIMTHYECKOI XHMHUHU JIs1 IPOBEIEHUS
3aHSATHI CEMHHAPCKOr0 THIA, JIA00PATOPHBIX 3aHATHI, KypCOBOr0 MPOEKTHPOBAHUS
(BBINOJIHEHHSI KYPCOBBIX padoT), rPyNNOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTALMIA, 2
TaKKe CAMOCTOSITeIbHOI padoThl 00y4YAIOLIUXCH !

MPEroaBaTeNbCKUI CTOJ, CTYI, CTOJIBI U CTYJIbsI AJIsl 00ydaronmxcs, 1a00opaTopHbIE CTOJIH,
KJIacCHasl 10CKa.

O6opynoBanne: MynbTUMEANHHBIA KOMIUIEKC (IIPOEKTOP, 3KpaH), HOYTOYK, KOJIOHKH,
MepCOHAIBHBIN KOMITBIOTED C IPOTPaMMHBIM OOecIIedeHHeM, BEIXOIOM B ceTh VIHTepHeT u
JIOCTYIIOM B 3JIEKTPOHHYI0 HH(pOpMaMoHHO-00pa3zoBaTenbHyto cpeny COIY.

IIporpammuoe obdecrieuerne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe [10); [IporpammHoe obecriedeHue st
penaktupoBanusa xumudeckux Gopmyin Isis Draw (beccpounoe I10); KoncynpraHT miroc;
CrcrteMa noncka TeKCTOBBIX 3aMMCTBOBaHNH «AHTUIIIarnaT.BY3»; Ilporpamma mst OBM
«bank BonpocoB myst kKoHTpouist 3HaHUI»; Cisco Webex; MOODLE; neMoHCTpaliMoHHEIE 1
yueOHO-HarJsIHbIE TOCOOHS (BUACOTPE3CHTALIHS).

JlabopaTopHoe obopyoBaHue: Y4eOHO-1a00paToOpHBIA KoMIUIeKe ""Du3ndeckas U KOJTOUTHAS
xumus" — 1 wr.

Ieus mydenpnas DKIIC-10 — 1 mr. AkBaguctmwmsarop «I3-25»- 1 wt. Hedenomerp «HOM»-
1 wr.

biok aBromarndeckoro TutpoBanus «bAT»-1 mr. Kongykromerp «kcnept -002-6H» -11mT.
Jlaboparopusrit nonomep «M-510»-1 mt. pH-meTp-mummmuBonbT™MeTp «pH-150MI»-2 miT.
Pedpakromerp «IPD-454» - lmt. Memanka marautHas «I[13-6110» ¢ momorpeBoM-2 ImiT.
dortomerp 30M3 KOK-3-01 - 1 wt. Mukpockon OuHokysipHbiii "Mukmen-1"- 1 wir.
Amnanuzatop «®moopar 02-2M» - 1 mt. Bans Bogsaas asyxmectaast UT-4302E ULAB — 1 mir.
Criexrpodoromerp I13-5300BU — 1 mwrt. Harpesarenpnas winta ES-H3040 — 1 mir.
Henrpudyra Tagler HacronbHas naboparopuas Meauiackas mo TY — 1 mr.  Becsl

Poccuiickas @eneparus,
362025, Peciybnmka
Ceepnas OceTust —

Ananus,
ropoxa BrnannkaBkas,
yi. BaryTuna,
oM 44-46, yaeOHbII
Kopimyc Ne 7,
aya. Ne 615
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ananutnyeckne SHINKO HT 84RCE — 1 mr. Becwl Texanueckre M-ER — 3 mit. CymnbHbli
mkad [11C-80-01-CITY — 1 .

JladopaTopuu LleHTpa KO1JIEKTHBHOIO N0J1b30BaHus «PHU3UKa M TEXHOJIOTHMH
HAHOCTPYKTYp». ObopynoBanue: JXuIKOCTHBIA XpoMaTorpadh MUKPOKOIOHOTHBIH
Mummaxpom A-02. Unadpakpacusiii @ypee-cnekrpomerp PCM-1202. 3oun0Bas
HaHonaboparopus MHTerpa-Aypa. ONTHYECKUI SMICCHOHHBIA CIIEKTPOMETP HapauIeTbHOTO
JIEHCTBUA C MHAYKTUBHO-CBsA3aHHOI 1a3moit ICPE-9000. PeakTop pocra yriepoaHbIx
HaHOCTPYKTYpHUpoBaHHEIX MatepuaioB CVDomna. Pearrenosckuii qudpakromerp XRD-7000
MAXIMA. PentrreHoBckuii horoanextpornsiii criekrpomerp K-Alpha. Crextpodoromerp
yabpTpadroIeTOBO# U BuanMOii obactu cnektpa UV-VIS Evolution-300.

Poccuiickas ®@enepanus,
362000, PecryOmika
Cesepnas Ocerns —

Ananus,
ropoa BnaaukaBkas,
yi1. Mapkyca, 24

11. JIucT 00HOBJIEHUSI/aKTY A I3 AU
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