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PabGouas mporpamma cocraBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYAapCTBEHHBIM
oOpa3oBaTelbHbIM  cTaHzaproM 1o  HamnpasiaeHuto  04.04.01  Xumusa, mnporpamMma
«AHanmuTHYecKas XUMHUS», YTBEPKICHHBIM IpHKa3oM MuHHCTepcTBa 0Opa3oBaHMs M HAYKU
Poccuiickoit @enepannn ot 13.07.2017 r. Ne 655, y4eOHBIM MJIaHOM MOATOTOBKM Marucrpa Io
HanpasieHuto 04.04.01 Xumus, nporpamma « AHaATUTHYECKAsE XUMUS», YTBEPKICHHBIM YUEHBIM
coetoM ®I'BOY BO «COI'Y» (nmpotokois Ne 9 ot 27.04.2023 r.).

CocraButenb: K.X.H., goiieHT O.B. Heenosa

Pabouas npocpamma Oucyuniunvl npuHsmMa 8 COcmage OCHOBHOU NPOYecCUOHATbHOT
00pa308amenbHOl NPOSPAMMYL peuleHuem yueHo2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa U 0011asi TPYA0EMKOCTb U CIUTITHHbBI

O61ua;1 TPYAOCMKOCTDb OUCIHUIIJIMHBI «XUMHYCCKUN aHaAIN3 BOI» COCTABJIACT 3 3a4eTHBIE

enuHuisl — 108 g.

Ounas gopma oO0yueHust 3aounas gopma oOyueHHS
Kype 2 -
Cemectp 3 -
Jlexuun 18 -
[TpakTudeckue (CeMUHAPCKUE) 3aHITHS 36 -
JlaboparopHbie 3aHATHUS - -
KoncynpTanuu - -
WToro ayaAuTOpHBIX 3aHATHHA 54 -
CamocrosTenpHas paboTta 54 -
KypcoBas padota - -
PopMa KOHTPOJIS
Ok3aMeH - -
3auer 3a4eT -
OO11ee KOJIMUECTBO YacOB 108 -

2. lleqiu ocBOEHMSI TUCHMILIHHBI

B cootBerctBuu ¢ ®enepalibHbIM TOCYJIaPCTBEHHBIM 00pPa30BaTEIBHBIM CTaHAAPTOM 10
HanpasieHuto noarotopku 04.04.01 Xwumus, nporpamMma «AHAIMUTHYECKAS XUMHS», U
YPOBHIO BBICIIET0 00pa3oBaHUsS MarucTparypa, YTBEPKIACHHOMY MpPHUKa30M MHHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 13.07.2017 r. No 655, nenbio 0CBOSHHS
JTUCIUIUIMHBL «XUMUYECKUNM aHAIM3 BOI» SIBJISETCS YIVIYyOJICHHE 3HAHHWM CTYJACHTOB IO
M3YYCHHUIO CIeNu(UKA aHalW3a MPUPOAHBIX W CTOYHBIX BOJ, TEOPUU U MPAKTUKU
XUMHYECKOTO aHalln3a BEIIECTB COJIEPIKAIIMXCSA B BOJHBIX OOBEKTaX B 3aBUCUMOCTH OT HX

arperaTHoro cocraBa u Tpe6yeMBIX MCTPOJIOTHYCCKUX XaPAKTCPUCTUK.

N3yuenue maHHOW AMCHUIUIMHBI CIYKHUT TOATOTOBKOW CTyJeHTa K Oymymein

npohecCHOHANBEHOM IEATENILHOCTH B 00JIACTAX — HAYYHO-HUCCIIEIOBATEIbCKON U TIeIarOTHYeCcKOn
COIIACHO MPO(ECCHOHATBHBIM CTaHIaPTAM:

1.

40.010. ITpogeccuoHaabHBIN cTaHAAPT «CHENMAIMCT MO TEXHHYECKOMY KOHTPOJIIO
Ka4yecTBAa MNPOAYKUMM» YTBEPXKJIEH IpHKazoM MUHHCTepCTBAa TpyAa M COLHUAIbHON
samuThl  Poccmiickoit  ®enepampm ot 04.03.2014 Ne  123H.  (3aperucTpupoBaH
MunucrepctBom toctuiiun Poccuiickoit @eneparun 22 anpens 2014 r. Ne 32067). Bun
npodecCHOHATBLHOM eATeNbHOCTH — « TeXHUYEeCKU KOHTPOJIb KauyecTBa MPOLyKIHH.
40.011. Ipodeccnonanbublii cTanaapT «CnenuaaucT Mo HAYYHO-UCCJIe0BATEIbCKUM
U ONBITHO-KOHCTPYKTOPCKHMM pa3padoTkam» yTBEP:KJIeH puKka3oM MuHuCTEPCTBA TpyAa
u conuampHOM 3anmThl Poccmiickon ®enepanum or 4 wmapra 2014 1. Ne 121m
(3apeructpupoBan MunucrepcTBoM roctuiiuu Poccuiickoit denepanuu 21 mapra 2014 r.,
peructpaunoHHbId Ne 31692). Bun npodeccronanbHoi aestenbHOCTH — «OcyIiecTBIeHHE
HaYYHO-HMCCIIEJOBATEIbCKOM IeATEIbHOCTH 110 PEIIeHUI0 (PYyHJaMEHTAIBHBIX U MPUKIIAIHBIX
3a]a4 XMMHYECKON HalpaBJIeHHOCTH B COCTaBE HAYYHOT'O KOJUIEKTUBA.

01.004. IIpogeccuonanbubiii cranaapt «llemaror mnpodgeccmoHaabHOro 00y4eHwus,
npo(ecCHOHAJILHOTO 00pa30oBaHMsl M JAONOJHHUTEIbHOr0 MNpodeccHOHAILHOIO
o0pa3oBaHusl» YTBEPXKACH INpPUKa3oM MMHHCTEpPCTBAa TpyJa M COLUAIBHOW 3alllUThI
Poccuiickoit ®enepamun ot 08.09.2015 Ne 608 (3apeructpupoBaH MHUHHUCTEPCTBOM
toctuimu  Poccmiickort  ®epepanuu ot 24 centsiops 2015 1. Ne 38998). Bun
NpoQECCUOHATIBHON  JESATEIbHOCTH —  «lleparornueckas  OEATEIBHOCTH B



npoeCCHOHAIBHOM ~ 00y4YeHWH, Mpo(ecCHOHATTbHOM 00pa30BaHUM, JIOMOJHHUTEIBHOM
po(hecCHOHATLHOM 00pa30BaHUNY.

Wzydenne muctmivHbl «XHUMHYECKHH aHAJM3 BOA» TPUBEAET K (OPMHPOBAHUIO
TBOPYCCKHU pa60Ta10H11/1x CIICUAJIMCTOB C PAa3BUTBIM HAYYHBIM MBIIIJICHUCM, 06na11a}0m1/1x
HEOOXOJIMMBIM 3aITacOM 3HAHWK B 00JaCTH aHAIMTHYECKOW XUMHUH, CIIOCOOHBIX HCIIOJIb30BATh
TCOPCTUUCCKHUEC 3HAHWA IIpU PCHICHUH IIPAKTUYCCKHUX  3a/ady, IMPOSABJIAA npu 3TOM
CaMOCTOSITENIbHOCTh, HHULIMATHBY, & TAKXKEe B HEOOXOJMMBIX CIIy4asX — YMEHHE y4acTBOBAaTh B
IMPUHATHUU KOJUJICKTUBHBIX pemeHHﬁ, BLI6I/Ipa5I HaI/I6OJIe€ OIITUMAJIbHBIC U3 HUX.

33)13'1]/] AUCHUITIIMHBI

1. ®opMupoBaHHE CHCTEMATH3UPOBAHHOTO IPEACTABICHUS O COBPEMEHHBIX XUMHUYECKHX U
(UBUKO-XMMHYECKUX METOAaX aHaIM3a MPUPOJIHBIX U CTOYHBIX BOJI.

2. M3ydyeHue OCHOBHBIX METOJIOB OOpaOOTKM MHPUPOJHBIX M CTOYHBIX BOA U UX (pusmKo-
XUMHYECKHX MMOKa3aTelIei.

3. OOyueHue CTYJEHTOB HaBbIKAM HAYYHOT'O HCCIIEJIOBAHMSI COCTaBa MPUPOIHBIX U CTOUYHBIX
BOJI.

4, ®opMUPOBAHKUE HABBIKOB U3YUYEHUS HAYYHOU JTUTEPATYPHI.

3. Mecrto nucuuminibl B cTpykType OITOII marucTpaTypsbl

B1.B.IB.01.02 Yacts, dopmupyemas ydacTHHKaAMH OOpPa30BATEIBHBIX OTHOIICHUH,
brnoka 1, qucuuiuimHa 1mo BeIOODY.

JlucuuIuinHa OTHOCHUTCS K 4YacTH, (OpMHUpYyeMOH ydacTHMKaMH 00pa3oBaTeIbHbBIX
otHoueHui, 6ioka 1 OIIOII HanmpaBiieHUs MOATOTOBKU «XUMUS», KBaTU(pUKalus (CTEEHb) —
aKaJeMu4eckuii Mmaructp. SABnsercs nucuuminHoi no Bei6opy b1.B. JIB.01.02 yue6Horo niana.

K ucxomueiM TpeOoBaHMSIM, HEOOXOOUMBIM Ui U3YYEHUS JUCIHMIUIMHBL, OTHOCSTCS
3HaHUS, YMEHMSI U HaBBIKH, COPMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHHs! TUCIMILIMH HAIpaBJIeHUs
noarotoBku 04.03.01 Xwumwus, OakamaBpuara: «AHanHTHYECKas XuMUs», «Heopranmyeckas
XuMus», «Opranndeckas Xxumus», «Pusnka», «MareMaTuka», a TakKe JUCLHUIUIMH, H3y4aeMbIX
B TeYeHHE | Kypca MarucTparypbl: «AHaIU3 MNPUPOAHBIX M MPOMBIIUIEHHBIX OOBEKTOBY,
«CoBpeMeHHBIE AIEKTPOXMMUYECKHE METObl aHaiu3ay, «CoBpeMeHHbIe XpoMmarorpaduueckue
METO/Ibl aHATHU3aY.

TpeboBaHMs K «BXOAHBIM» 3HAHUSM, YMEHHUSM U TOTOBHOCTSIM O0YYaroIIerocsi COrjiacHoO
npeaBaputenbHbiM KoMreTeHusM o ®I'OC 03.04.01 Xumus, He0OXOUMBIE TPU OCBOEHUU
JUCLUIUINHBI « XMMUYECKUH aHAIU3 BOI»!

e CHocoOHOCTP  HUCHOJB30BAaTh  MOJYYEHHbIE  3HAHUSA  TEOPETUYECKUX  OCHOB
(byHIaMEHTAILHBIX PA3/IeJI0B XUMHH TIPU PelIeHNH mpodeccuoHanbHbix 3aaau (OI1K-1);

e BJAJICHHE HAaBbIKAMU IPOBEACHHUA  XUMHUYECKOTO  SKCIIEPUMEHTa, OCHOBHBIMU
CUHTETMUECKMMHU W AHAIMTUYECKUMU METOJAaMU IIOJYyYEHUS U  HUCCIIECIOBaHMS
XUMHUYeCKuX BemiecTB u peakiuii (OITK-2);

e CrocOOHOCTh MCIMOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JAMCIUIIINH B
npodeccuonanbHou aestenpHoctd (OITK-3);

e CHocoOHOCTh pemaTh CTaHJIApTHBIE 3aJa4d  NPOPECCHOHATBHON JESATETBHOCTH C
HCIIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH C
Y4ETOM OCHOBHBIX TpeboBaHu HH(opManmoHHo# 6e3onacHoct (OITK-4);

e CrocoOHOCTP K TOWUCKY M MEPBUYHOM 0O0pabOTKe HAyYHOM W HAyYHO-TEXHHUYECKOU
undpopmanuu (OITK-5);



® 3HaHWE HOPM TEXHHMKH OE30MaCHOCTH W YMEHHEM pPeall30BaTh UX B JaOOPATOPHBIX H
texHnomoruueckux ycuopusx (OITK-6);

e CHOCOOHOCTh BBINOJHSATH CTAaHAAPTHBIE ONepaluu Mo npeiaraemMbiM Meronukam (I1K-
1);

e BiajeHUe O0a30BbIMM HAaBBIKAMHU HCIIOJIb30BAHHUS COBPEMEHHOH ammapaTrypsl IpH
NPOBEJICHUHU Hay4HbIX uccienoBanuii ([1K-2);

e RBIiajeHUE cucTeMOil QpyHIamMeHTanbHbIX XumMudeckux noustui (I1K-3);

® CroOCOOHOCTh NPHUMEHATH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHsI XMUMUYECKOM HAYKH NP aHAIM3e MMOMy4YeHHBIX pe3ynbraToB ([1K-4);

e CrnocoOHOCTh NOJy4yaTb M 0OpaOaThIBaTh pE3yJbTaThl HAay4HbBIX HKCIEPUMEHTOB C
HIOMOIIBIO COBPEMEHHBIX KOMIIbIOTEpHBIX TexHojorui (I[1K-5);

e BJIAJICHUE HaBbIKaMM MPEJCTABIICHUS [IOJIyYEHHBIX PE3YJIbTaTOB B BUJIE KPATKUX OTYETOB
u npe3enTanuii (ITIK-6);

e BJaJeHHE METoJaMM 0e30MacHOro oOpalleHUs ¢ XUMUYECKUMHU MaTepUalaMu C y4eTOM
ux pu3nueckux u xummudeckux cBorct (I1K-7);

e CrocOOHOCTb HCIIOJIb30BATH OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKOM HAyKu H
(byH1aMeHTalbHbIE XUMHUYECKHE MTOHSTHS npu pelieHun KOHKPETHBIX
pOM3BOACTBEHHBIX 3ama4 (ITK-8).

HJ’IH OCBOCHHMS JaHHOU y‘le6H0ﬁ JUCHUITIIMHBI HeO6XOI[I/IMLI 3HAaHUW, YMCHHA U HABBIKHU,

(bopMupyeMble MPEAIIECTBYIOIUMU JUCHUIITUHAMU. CTYIEHT J10JIKEH:

=

10.

11.
12.

13.

14.
15.

3HATh:

OcHOBHBIE TOHATUS U METOJIbl XUMHUECKUX JTUCHUTUINH.

CBs3p  CBOMCTB COEAVMHEHMHM C IIOJIOKEHHEM COCTaBISIONIMX HX DJJIEMEHTOB B
Ilepnonnueckoi cucreMe XuMudeckux ieMeHToB /.M. Mennaeneesa.

CrpoeHre M XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX U OPTaHUYECKUX
COCTUHEHUH.

OCHOBHBIE TEOPETHUYECKHE IOJIOKEHHsS, JIeXKallie B OCHOBE XHMHYECKUX U (PHU3HKO-
XUMHUYECKHX METOJI0B UJIEHTU(HUKALIMU U ONPE/IETICHHSI BEILIECTB.

[Tpupoay M CymHOCTb SBJIEHUH M MPOLECCOB, JIEXKAIIMX B OCHOBE XUMUYECKUX M (pU3HKO-
XUMHUYECKHX METOJIOB aHAJIHN3a.

CrienupuuHOCTh aHATUTUYECKOIO CHTHAJIa M OCOOEHHOCTH €r0 M3MEPEHHUs B Pa3IMUHBIX
METOJIaX aHaJIM3a.

OCHOBBI XMMHMYECKMX METOJOB KA4eCTBEHHOIO UM KOJIMYECTBEHHOI'O aHaiu3a —
cnenupuyecKre peakuu, AecTBUe IPyNIOBbIX PEareHTOB, OCHOBBI TPaBUMETPUUYECKOTO U
TUTPUMETPUUECKOTO aHAIM3a.

OcHOBBI (U3UKO-XMMHUYECKUX METOJOB aHAJINW3a: ONTHYECKHUX, JJIEKTPOXHUMHUYECKUX H
XpomaTorpaduuecKux.

MeToael ¥ CcHOcOObI BBIMOJHEHUS KaueCTBEHHOTO aHallu3a, METOAbl OOHapy>KeHUs
HEOPraHWYECKUX KaTHOHOB U aHUOHOB.

MeTo/pl, TpreMbl U CIOCOOBI BBIMTOJIHEHUSI XUMUYECKOTO U (PU3UKO-XUMHUUECKOTr0 aHalIn3a
JUIsl yCTAaHOBJIEHUS! KAYECTBEHHOT'O COCTaBa M KOJINYECTBEHHBIX ONPEIECICHUN.

MeTtoapl pa3aeneHus BEecTB (XUMHUECKHE, XpoMaTorpadudecKkue, YKCTPAKIINOHHBIE).
OcCHOBHBIE TIOJIOKEHHSI TEOPHM YdeTa IOIPElIHOCTEN aHaiuM3a M CTaTUCTUYECKOU
00paboTKH Pe3yIbTaTOB aHATN3A.

[TpaBuia TeXHUKH 0€30MACHOCTH M PabOTHI B XMMHYECKOH JIa0OpaTOPUH U C aHAIUTUYECKOM
anmaparypomu.

OcHOBHBIE 3aKOHBI PU3UKH, (PU3NYECKHE SABICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUH BEPOSITHOCTU U MATEMAaTUYECKOW CTATUCTUKH.



Ymern:

1. Tlomb30BaThCsi COBPEMEHHOW HaydyHOW, y4eOHOW M CIIPAaBOYHOHN JIUTEPATYpOH MO XUMHH H
XUMHUYECKON TEXHOJIOIMU U MH()OPMAIMOHHBIMU TEXHOJIOTUSMHU.

2. TlpaBWIBHO MCHIOJB30BATH HOMEHKIIATYPY HEOPTaHMUECKUX U OPTaHMUECKUX COCAMHEHUI.

3. IIporHo3upoBaTh pEaKUOHHYIO CIOCOOHOCTh XMMMYECKMX COCIMHEHMH U (QU3NYecKue
CBOMCTBA B 3aBUCHMOCTH OT I10JIOKECHMS B IIEPUOJUIECKON CUCTEME.

4. Iloap30BaThCsi OCHOBHBIMU PEAKTUBAMH, PACTBOPUTENIMHU, XUMUYECKOH MOCYOH.

I'oTOBUTBH pacTBOPHI C 33JaHHON KOHLEHTPALMEl paCTBOPEHHBIX BEILIECTB.

6. IIpoBoauTh 51a0OpaTOpHBIE OIBITHI, OOBACHATH CYHUIHOCTb KOHKPETHBIX peakuuil U ux

aHanmuTHYeCKue () (HEKThI.

OdopMIIATh pe3ysibTaThl IKCIIEPUMEHTAILHON pabOThI B BUJIE€ OTYETA.

8. T'oroBuTh UcTHHHBIC, OypepHbIC U KOJJIOUIHBIE PACTBOPHI, U3MEPSTH (PU3NKO-XUMHUUECKUE
IapaMeTpsl PACTBOPOB.
9. CoOupats npocTeime yCTaHOBKH JUIsI TPOBEACHUS JIAOOPATOPHBIX UCCIICIOBAHUI.

10. IIpoBoauTh pa3jieneHue BEIECTB XUMUYECKUMH U XpOMaTOrpahMueCKUMU METOJaMH.

11. IlpoBoauths na0OpaTOpPHBIE OMBITH, OOBACHATH CYTh KOHKPETHBIX pEaKIUHd M WX
aHamuTHyeckue 3(h(eKThl, 0POPMIIATH OTUETHYIO JTOKYMEHTALIMIO 110 3KCIIEPUMEHTAIbHBIM
JTAaHHBIM.

12. IlpoBOAUTH 3JEMEHTApPHYI CTAaTHUCTUYECKYH0 00pabOTKYy 3KCIEPHMMEHTAJIBHBIX JaHHBIX B
XUMHYECKHUX IKCIEPUMEHTaX.

o

~

Baaners:

1. HaBeikaMu caMOCTOSATEIBLHON PabOTHI C y4yeOHOW, HAYYHOH M CIPaBOYHOW JIUTEPaATYpOM;
BECTH TIOWCK U JIeJIaTh 0000IIAIONINE BHIBOIBI.

2. HaBpikamm Oe3omacHOi pabOTBHl B XMMHYECKOW JIAOOPATOPHUU M YMEHHsI OOpamaThCs C
XUMHUYECKON MMOCYJI0M, peakTuBaMu, paboTaTh C Ta30BBIMU I'OpEJIKAMH M 3JIEKTPUYECKUMHU
npubopamu.

3. OCHOBHBIMH TpUEMaMH U TEXHUKOH BBITIOJTHCHHS SKCIICPUMEHTOB, UMETh HABBIKHA PaOOTHI ¢
(bU3UKO-XMMHYECKUMHU IPUOOpaMU M YCTAaHOBKaMH.

4. Haplkamu MpoBeeHUS aHaTU3a (PU3NUYECKUX U XUMHUYECKUX CBOMCTB BEIIECTB PA3TMUYHON
MPUPOJIBI.

5. bazoBeiMu TexHONOrMsIMH TpeoOpa3oBaHHsl MH(OpPMAlMK, TEKCTOBBIMU U TaOJIMYHBIMHU
penakTopamMu, TEXHUKOU paboThl B cetu HTepHeT /1 podeccrnoHalbHOM e TENbHOCTH.

6. HaBeikamu 00pabOTKH pE3yJIBTATOB JKCIEPUMEHTAa W (HOPMYITHPOBAHUS TPAKTHUECKUX
BBIBOJIOB.

7. HaBblkamu MaTemMaTH4YeCKON 00pabOTKHM TEKCTOBOM U rpaduueckoi nHpopmaiuu.

JucuunnnHa «XUMHYECKW aHaIu3 BOA» HMEET JIOTMYECKYI0 M  COJEpPHKATEIbHO-
METOJAMYECKYIO B3aUMOCBS3b C MOCIEAYIOMIUMH AUCIUITTIMHAMYI U PaKTUKaMU y4eOHOTo IJIaHa,
a MMeHHO: «COBpEMEHHBIE CIIEKTPOCKOIIMYECKHE METOJbl aHaIM3a», «JKCIPECC-METOABI B
XUMHUYECKOM aHaiau3e», «MeToapl KOHTpPOJIS KayecTBa IIPOAYKTOB IHTaHusA», «HayuHo-
uccienoBarenbckas pabora», «llpenaumninomHas mpakTHKa», BBIIOJIHEHHUS]  BBITYCKHON
KBaJTM(PHUKAIIMOHHOMN paboThI.

[Ipyn ocBoeHWU NaHHOW IUCIUIUIMHBI OOYYAIONIIMHCA CMOXKET MPOJAEMOHCTPUPOBATH
(uacTHuHo) cienyrone 0000ieHHbIe TPyAoBble PyHKIUU (OT®) u TpyaoBbie GyHKIHU
(TD):

Kon n HanmeHoBaHue Oo6o0mennas Tpyaosas pynknus (OTD) TpynoBas pynkuus (TD)
Npo¢ecCHOHATBHOIO
CTaHJapPTa

01 O6pa3oBanue u HayKa (B cepe JOMKOIbHOTI0, HAUaJIbHOTO 00IIEro, OCHOBHOTO OOIIEr0, CPEJHEro 00IIero




o0Opa3oBanus, IPOHECCHOHATILHOTO 00y4YeHHUs, TPOPECCHOHATBLHOI0 00pa30BaHus, JOIOIHUTEILHOIO

00pazoBaHus)

01.004 Ilenaror
TPOQECCHOHATBHOTO
o0ydeHus,
npodeccroHaTEHOTO
00pa3oBaHus U
JIOTIOJTHATEIIFHOTO
npodeccroHaTBEHOTO
o0pazoBaHus,
YTBEPKICH
MIPUKA30M
MunucrepcTBa
TpyJa U COLMAIBHON
3amuThl Poccuiickoit
®denepannu OT
08.09.2015 Ne 608u
(3apeructpupoBaH
MuHucTepcTBOM
IOCTULIAN
Poccuiickoit
®epnepaunu ot 24
ceHTs10psa 2015 . Ne
38998).

Kon

Haumenosanue OTD

YpoBeHb
KBaJTUPUK
anuu

HanmenoBanue TO

Kon

IIpenogaBanue o nporpamMmmam
npoecCuoHaIBHOTO O0yUYeHUS,
cpeaHero npohecCHOHaTbHOTO
obpazoBanms (CIIO) n
JIOTIOJTHUTETBHBIM
poecCuoHaTbHBIM
nporpammam (JI1IT),
OpPHCHTHUPOBAHHBIM Ha
COOTBETCTBYIOIIHI YPOBCHb
KBaTM(hUKATIAN

6

Opraam3arus
yueOHOi
JeATeIIbHOCTH
o0yJaronxcs mo
OCBOCHHIO YUEOHBIX
peaMEeTOB, KypCOB,
JMCIHTUINH
(Momymeit)
nporpaMm
rpoeccnoHaIbHOTO
ob0yuenns, CI1O
(mnm) JITIT.

A/01.6

Ilegarornueckuii
KOHTPOJIb U OLICHKA
OCBOCHUS
oOpa3oBateIbHOMN
IIPOTrPaMMBI
rpoeccnoHaIbHOTO
o0yuenwus, CI1O u
(mmm) A1 B
nporecce
IIPOMEKYTOUHOM U
UTOTOBOM
aTTeCTaLlUH.

A/02.6

PazpaboTka
pOrpaMMHO-
METOANYECKOTO
obecrnieueHus
y4eOHBIX MPEIMETOB,
KYpCOB, JUCIHIIIH
(Moyneit)
nporpamMm
po(heCCUOHATBHOTO
o0yuenus, CI1O u
(mmm) JITIT.

A/03.6

40 CkBo3HbIe BUJIBI IPO(ECCHOHAFHOM JIESTEIHPHOCTH B TPOMBIIITIEHHOCTH (B cdepe HayqHO-
TEXHUYECKUX, OTBITHO-KOHCTPYKTOPCKHUX pa3paboTOK M BHEAPEHHS XUMHYECKOM MPOIYKINH Pa3InIHOTO
Ha3zHaueHMs, B chepe METPOJIOTHH, CEPTUPHUKALNN U TEXHUYECKOI0 KOHTPOJISI KauecTBa MPOIYKIIUH)

40.010 Cnenuamuct
10 TEXHUIECKOMY
KOHTPOJTIO KauecTBa
IPOIYKIIHH,
yTBEPKJICH
MIPUKa30M
MunucrepcTBa
TpyZa U COLIMAIbHON
3amuTel Poccuiickon
®denepaunu OT
04.03.2014 Ne 1231
(3aperucTpupoBaH
MunucrepcTBOM

Kon

Haumenosanue OTD

YposeHs
KBaJTN(UK
aIuu

Haumenosanue TD

Kon

KonTpoinp kauecTBa npogykuuu
Ha BCEX CTaUAX
MIPOM3BOACTBEHHOIO Mpoliecca

5

AHanu3 KauecTBa
CBIPBSI U
MaTepHasoB,
noiy¢$abpuKaToB u
KOMITJICKTYIOIINX
1391 () 1507

A/01.5

MHcneknnoHHbII
KOHTPOJIb
MTPOU3BOJICTBA

A/02.5

Buenpenue HOBbIX

A/03.5




IOCTHIINU METOJ/IOB U
Poccwuiickoii CpcacTB
Deneparuu 22 TEXHUYECKOTO
anpens 2014 r. Ne KOHTPOJIA
32067) IIpoBenenue A/04.5
HUCTIBITAHUN HOBBIX
u
MOJICPHU3UPOBAHH
BIX 00pa3IoB
POAYKIIHH
40.011 Crenmanuct Kon Haumenosanue OTD VYposens | HaumenoBanue TO Kon
0 HAyYHO- KBaITN(UK
UCCIIEIOBATEECKAM aryu
1 OMBITHO- C [IpoBeneHue HayyHO- 6 OcymecTBiieHue C/01.6
KOHCTPYKTOPCKUM HCCIIE0BATEILCKHUX U OIBITHO- Hay4YHOT'O
paspaboTkam, KOHCTPYKTOPCKUX paboT 1mo PYKOBOJICTBA
YTBEPIKICH TEMAaTHUKE OPraHU3aluu NPOBEACHUEM
MIPUKA30M UCCIIEI0BaHUM 110
MunucrepcTBa OTHEIILHBIM
TpyJa U COMaIbHON 3a1a4am
3amuThl Poccuiickoii Vnpasienue C/02.6
Denepanun OT pe3yabTaTaMu
04.03.2014 Ne 121w Hay4HO-
(3aperucTpupoBaH HUCCIEI0BATENLCKU
MuHucTepcTBOM X U OIBITHO-
foCTHIIH KOHCTPYKTOPCKHX
Poccuiickoi padot
®Oenepanuu o1 21
Mmapta 2014 r. Ne
31672)

4, Tpeﬁona}mﬂ K pe3yJjbTaTaM 0CBOCHUA TUCHUIIJTHHBI (KOM]’[eTeHIII/lH oﬁyqalomeroca,

(¢popmupyemble B pe3yibTaTe 0CBOCHHUS JUCHUILIMHBI (MOLYJIs1)

HSyLIeHI/IC JAUCIHUITIINHBI «XUMHUYECKUN aHaIu3 BOI» IIpEAmojaracTt q)OpMI/IpOBaHI/Ie y
CTYACHTA CICAYIOINX KOMHCTGHHI/If/'I U UHAUKATOPOB UX JIOCTHH(CHHﬁl

IIpogeccnonanbubie komnerenuuu (I1K):

3agaua Koau Koa u HaumeHnoBanue unaukaropa | OcHoBaHue
npodeccnoHaAILHON HAaUMEHOBaHUe AOCTHKEHUsI MPO(eCCHOHAILHOM (I1C)
e TeIbHOCTH npogeccnoHAIbLHOM KOMITICTCHIIUH
KOMIICTCHIUH
Hayuno-uccienoBareibekuii THI 32124

OcymiecTBiieHne nK-2 NK-2.1. CocraBnsger oOwuWi IUIaH Anamus
HAy4HO- Criocoben HUCCIeNOBaHUS W OCTalbHbIC ILIAHBI OIIBITA,
WCCIIEIOBATENBCKON | TITAHUPOBATH OT/IETBbHBIX CTATHH. HC:
NEeSTeIbHOCTH 10 | paboTy U BBIOMpATh TK-2.2. Beibupaer 40.010
pelieHnIo aJIeKBATHBIE SKCIICPUMCHTAJIbHBIC n pacyeTHO- 40011
(GyHIaMEHTaNbHBIX | METOJBl  PELICHUS TCOPETHHCCRIE  METOIBL  perterit

IIOCTAaBJICHHOM 3aJa4yu HUCXOoas1 U3
1 HpHKHaﬂHLIi( Hay"HO- HUMCIOIIUXCA MaTCpHraIbHbIX u
3a1a4 XMMIHYECKOH | NCCIENIOBATENBCKUX | pheneHHbIX pECYPCOB.




HAIpaBJICHHOCTHU B

KOJIJICKTHUBaA

3a/1a4 B BHIOpaHHOM

MK-2.3. TIpoBOAMT UCTIBITAHHS

BJIaACTH TeOpHeﬁ n
HaBBIKaMU

pelIeHHs HAYYHO-HUCCIICIOBATEIECKUX
3a/1a4 B 00JIACTH aHAITUTUYECKON

NPaKTHYECKON XMMHH ¥ CMEKHBIX ¢ XUMHEH HayKax.

pabotsr st pemenns | [IK-3.2. YMmeer HaxoauTs,

HaY4HO- (opMyHpOBaTh U pemaTh

UCCIIEZIOBATEILCKUX | CTAaHIApTHBIC 3a/1a4¥ B HAYYHO-

3am1a4 C | UCCIIe0BATEILCKOM EITEILHOCTH B

HCIIOJIb30BaHUEM BBIOpaHHON 00JIaCTH XUMHUH C

COBpPEMEHHBIX WCTIOJIb30BaHHEM COBPEMEHHBIX

prOOpoOB 1 | IpuOOPOB U KOMIIBIOTEPHBIX

KOMITBIOTEPHBIX TEXHOJIOTHH.

TEXHOJIOTHH. NK-3.3. Bmageer  Teopueit u
HaBBIKAMU MPAKTHYECKON PabOTHI JUIs
penIeHust (byHIaMEeHTAIbHBIX u
MPUKIIATHBIX Hay4HO-

HUCCICAOBATCIbCKUX 3aJa4.

COCTaBE HAYYHOIO | 00JaCTH  XMMHHM, | MHHOBAIMOHHOMN MPOIYKIIHH.
XUMHYECKOH
TEXHOJIOTUM  WJIU
CMEKHBIX C XUMHUEH
HayKax
MK-3 MK-3.1. Mcnons3yer Ananms
Crocoben (yHIaMeHTaTbHBIE 3aKOHBI OTIBITA,
HCIIONIb30BaTh XMMHYECKOM HAyKH st pa3spaboTKu I1C:
(dyHIaMEHTaITbHBIC HOBBIX METOJIOB M METOJAUK aHAIN3a 40.010
3aKOHBl XHMHUH M | BEIISCTB M MATCPUAJIOB, a TAKXKE IS 40.011

B pe3yjibTaTe OCBOCHUA OUCHUIIJIMHBI «XUMHUYECKMH aHajId3 BOI» 06yqa101um710;1

JIOJIKCH.

3HaTh:

1. OOmyro XapakTepUCTUKY BOJBI U OCHOBHBIE METObI 00PaOOTKU MPUPOIHBIX U CTOUHBIX

Box (ITK-2, TTK-3).

2. OO6mwue mpasuina otdoopa npod Bos (IK-2, TIK-3).

3. Mertoas! onpeaeneHusl HEOPraHWYECKUX COEJAMHEHUH B NMPHUPOJIHBIX U CTOYHBIX BOJAX
(TIK-2, TIK-3).

4. Metoasl omnpeAeNeHUs COJACpXKAaHUS OPraHUYECKUX COEAMHEHUN B TNPUPOAHBIX H
crounbix Bomax (I1K-2, TIK-3).

Ymersn:

1. CamocrosarenbHo paboTath ¢ y4eOHOH, HayyHOW U CIPABOYHOM JUTEpaTypoil 1o
anayutuaeckor xumun (I1K-2, TIK-3).

2. Tlonmp3oBaTbcs (U3MYECKUM M XHUMHYECKHMM OO0OpYJOBaHHMEM, HCIOIb3YyEeMOM IS
ananm3a Boj (I1K-2, ITK-3).

3. IlpexacraBnsaTh pe3ynbTaThl SKCIEPUMEHTOB M HAOIIOACHUI B BUje TpaduKoB u TaOIHIL
(TIK-2, TIK-3).

4. TIpuMEHATh TONyYEHHbIE TEOPETUYECKHE 3HAHUS U DKCIIEPUMEHTAIbHBIC HABBIKH JIIS
pelIeHHs 3a/1a4, CBSI3aHHBIX C METOIaMH XuMuueckoro ananusa Boj (ITK-2, ITK-3).

5. IIpoBOmuTH  METPOJOTMYECKYID M  CTATUCTUYECKYyl0  00pabOTKy  pe3ysbTaToB

xumuyeckoro ananusa (ITK-2, TTK-3).



6. Paborarh C KOMIBIOTEPOM Ha ypOBHE TOJB30BATENII M MPUMEHSATH HABBIKU PaOOTHI C
KOMITBIOTEPAMHU MPH HAIMCAaHUU pedepaToB U BHITYCKHOW KBaJM(UKAIMOHHONW pabOThHI

(TIK-2, TIK-3).

Baanern:

1. HaBblkaMu caMOCTOSATEIBHON pabOTHI ¢ YUeOHOM, HAYYHON U CIPABOYHOM JTUTEPATYPOIi;
BECTH ITOMCK U jeaaTh 06061ennsie BeiBoabl (ITK-2, TTK-3).

2. Hapikamu Ge3onacHON pabOThI B XUMHUYECKOW JIA0OPATOPUHN U YMEHHUSIMH OOPaIaThCs C
XMMHYECKOM MOCYI0H, peaKTUBaMH U 3jiekTpudeckumu npudopamu (ITK-2, ITK-3).

3. HaBplkamu TOATOTOBKH OOpa3lOB K aHaIW3y B 3aBUCUMOCTH OT TIPHUMEHSIEMOIO
HHCTPYMEHTAIBLHOrO MeToAa U 3aaaun ucciaempoBanus (ITK-2, TTK-3).

4. HaBblkamMM NPAaKTUYECKOTO MPUMEHEHUSI COBPEMEHHBIX HHCTPYMEHTAJIbHBIX METO0B
AJIEMEHTHOTO U BELIECTBEHHOI'O aHalu3a B AaHAJIUTUYECKUX HCCIEAOBAHUSAX BOJ
paznuunoro cocrasa (I1K-2, ITK-3).

5. KomnploTepHON TEXHUKOW Ui TONyYeHUs HEOOXOAMMON Hay4YHO-TEeXHUYECKOM
uHpOpMaIMU 1 00pabOTKH JaHHBIX IKCIIEpUMEHTANIBbHBIX uccienoBanmii (ITK-2, TTK-3).

[Ipu mnpoBeneHNn y4eOHBIX 3aHATHH OO0ECNEUYMBACTCS DPA3BUTHE Y OOYYarOIIUXCS
HABBIKOB KOMaHJHOH pPa0bOThl, MEKINYHOCTHOM KOMMYHHUKAIIMM, HPHHATHSI PELICHHIH,
JTUICPCKUX KA4eCTB.

Hcnonp3yeTcss MpoBEACHUE MHTECPAKTHBHBIX JICKIHH, TPYIIIOBBIX JHCKYCCHH, POJIEBBIX
urp, Marcpuajibl Ha OCHOBC HAyYHBIX HCCHGHOB&HHﬁ, B TOM YHCJIC C YUYCTOM PEruOHaJIbHBIX
0COOCHHOCTEH  MpO(PeCCHOHAIBHONH  JEATCIBHOCTH  BBIIYCKHHKOB W MOTpPeOHOCTEH
paboTtoaaTenei.



5. Conepxxanue 1 yueOHO-MeTOANYECKAS] KAPTA IUCHUIIINHbBI

Ta6anna 5.1
CamocrosiTe1bHasi padoTa
Homep HaumenoBaHue TeM (BONpOCoOB), SaHATHS CTY/eHTOB DopMmbl
Heenu M3y4aeMBbIX 110 1aHHOM JUCHUIIHHE KOHTpOJISA Jlurepatypa
a | mp Conep:xanue Yacsbl
1-2 Pa3nen |. AHanu3 npupoaHbIX BOI CriocoObl  BBIpOKEHUS KOHICHTPAIUU
pacTBOpOB, IIEpeCUYET  KOHLIEHTpauuu —
Oobmas XapaKTepUCTHKA BOJIBI. pacTBOpPOB. PactBopumocTs YCTHBII o1Ipoc,
CrpoeHune mosekyibl Bobl. OCHOBHBIE 2 4 | HCOPTaHMYECKHX u OpraHH4YeCKHUX 6 npoBepKa /3, [1]- [12]
TIOKJIaI,
(U3NKO-XUMHYECKUE KOHCTAHTHI BOJIBI BEILECTB, BCTPEYAIOIINXCS B IIPUPOIHBIX TecTHpOBaHIE
B Pa3JIMYHBIX arperaTHbIX COCTOSHUSX. Y CTOYHBIX BOJAX.
Bonubeie pactBopel. Konnentpanus
pacTBOPOB.
3-4 [Ipuponubie BO/JIbI Kak TpeboBaHMs K Ka4eCTBY MUTHEBON BObI. <
OHCIIEKT,
MHOTOKOMIIOHEHTHBIE  I€TEPOrEHHbIE OcHOBHbIE METO/IbI 00paboTku JCTHBH ONIPOC
CUCTEMBI. Kunaccugukanus MIPUPOJHBIX IIPECHBIX BOJ. npoBepKka /3, [1]- [12]
OPUPOAHBIX BOJA MO XUMHYECKOMY | 2 4 6 AoKnaz,
TECTUPOBAHUEC
cocray. OcCHOBHBIE  TIOKa3zaTeln
KauyecTBa MUTHEBON BOJBI.
5-6 Omnpenenenue (buznyeckux u Nzyuenue Ioct u METOINK
MHTETPAJIbHBIX I10KA3aTEJIeW IMPECHOMU ornpeneneHuss GU3NUECKUX IOKa3aTenei, KomcmexT
Boabl. OOmMe mpaBmiia oTOOpa MmMpood OTIPEIETISIOIINX KauyecTBO BOJBI: YCTHBI ompoc, [1]- [12]
Boibl.  OmpeneneHue  (GuU3MYECKHX OpO3pavyHOCTH, MYTHOCTH, LIBETHOCTH, 6 npoBepKa 1/3,
o . _ TIOKJIaI,
CBOMCTB BOJIBL: TEMIIEpaTyphl, pH, OKHCIMTENBHO-BOCCTAHOBUTEIBHOTO TecTHpOBaHIE
[IPO3PavyHOCTH, MYTHOCTH, | 4 | MOTEeHIMANA.
B3BCIICHHBIX BEIIECTB, 3amaxa W
BKycCa, LBETHOCTH,
3IEKTPONPOBOAHOCTH.
7-8 Onpenenenue XHMHYECKHX | 4 N3yuenne I'OCT 51 METOIUK
Komncrekr,

11



nokasareneit Boabl: pH BojbI, 001Iei

OMpCACIICHUA XHUMHUYCCKHUX HOKa3aTeJI€I>'I,

YCTHBII onpoc,
MpoBepKa 1/3,

[1]- [12]

IIEJIOYHOCTH M €€ KOMIIOHEHTOB, OTIPEICTISIOIINX KauyeCcTBO BOJBI: -
o0mEell JKECTKOCTH, OKHCIIEMOCTH, IIEJIOYHOCTH, JKECTKOCTH, TECTHPOBaHHE
CyXOT'0 OCTaTKa. OKHCIIIEMOCTH, CYXOT'0 OCTaTKa.
9-10 OnpeneneHre XMMHYECKOTO COCTaBa Nzyuenue I'oCT U METOIUK
MIPECHOM BOJBI. Omnpenenenue onpeieeHus COJIepXaHUsl TJABHBIX Kotcrexr, 1o
IVIABHBIX KATHOHOB (HATpHUA, Kaws, HEOPTraHUYECKHUX KOMIIOHEHTOB YCTHBII 0IIpoc, [1]- [12]
MarHusa u KaHLLII/ISI) U aHUOHOB OUTHEBOU BOALI U MUMHEpaIbHBIX BOJ: npoBepka A3,
JOKIIa,
(XJI0pHI0B, cynb(haTos, XJIOPUJIOB, CYyIb(aTOB, THAPOKAPOOHATOB TecTHpOBatHe
ruapokapOOHaTOB U KapOOHATOB), HICJIOYHBIX M IIEJIOYHO-3€MEIIbHBIX
TSDKEIIBIX META/UIOB M OPTraHUYECKUX METAILIOB.
BEILIECTB.
11-12 Pasznen |l. AHaJu3 cTOYHBIX BOJ Uzyuenue I'OCT 51 METOINK K
OHCIICKT,
CrouHble  BOJBI:  MPOMBINIJICHHBIE, onpeeIeHus Sogepmaﬂns{ yoTHBIi ompoc, 1o
KOMMYHAaJIbHO-OBITOBbIE U JIUBHEBHIC. HEOPraHUYECKUX COCAUHEHUN B CTOYHBIX IpoBepKa 1/3, [1]- [12]
Metonasl O6pa6OTKI/I CTOYHBIX BO/I. BOJax. AOKIam,
TECTUPOBAHUEC
Heopranunueckue COEIUHEHNS B
CTOYHBIX  BOJAX. Omnpenenenuve
TSDKEIBIX METAJIJIOB.
13-14 Omnpenenenne CyIb(HIOB, W3zydenue I'oCT " METOIMK
Cynb(OUTOB U THOCYNIb(})ATOB TPU UX oTpefieNieHusl COoAepKaHUs: CyIb(UIOB, KoHCIIeKT, 1o
COBMECTHOM MIPUCYTCTBUH. Cylb(UTOB U THOCYIH(}ATOB TpPHU UX yCTHBIT onpoc, [1]- [12]
Onpenenenue TMIOXJIOPUT-, COBMECTHOM IIPUCYTCTBMH B CTOYHBIX npoBepia 1/3,
. TIOKJTaI,
XJIOPUT-, XJIOpAaT- M XJIOPHUA-UOHOB BOJIaX; THIOXJIOPUT-, XJIOPUT-, XJIOpaT- TecTHpOBaMHE
IpU UX COBMECTHOM IPHUCYTCTBUHU. U XJIOPUJ-UOHOB NPU HUX COBMECTHOM
Ornpenenenue [IMaHUIOB u MPUCYTCTBUH; ITUAHUOB M POJTAHUJIOB.
POJIaHUIOB.
15-16 Onpenenenne 0OMEro CoaepKaHUS Wzydenue I'OCT u METOJIUK «
% OHCIIEKT,
OpraHUYECKUX COeTMHEHHI ) B onpeiereHus § coJiepKaHus yoTHETH oMpoC, 1o
CTOYHBIX BOJaX TE€PMaHTaHATHOW W OPTaHWYECKUX COCIUHEHUA B CTOYHBIX npoBepKka 11/3, [1]- [12]
JUXPOMATHON OKUCIISIEMOCTBIO. BOOax. AOKIam,
TECTUPOBAHUC
17 Omnpenenenne  HePTENPOAYKTOB U Wzydenue I'oCT u METOJIUK
- 1]- [12
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB B onpeeaeHus coJiepKaHus, Komcrexr, [1]-[12]

12



CTOYHBIX

OIIPECACIICHUA
MMOBCPXHOCTHO-AKTUBHBIX BCUICCTB B

cirabo-

n

BOJIax. Mertonnl
He(DTENPOAYKTOB |

CUJIBHO3AIr'psA3SHCHHBIX

CTOYHBIX BOJAX.

HE(PTENPOAYKTOB U  TMOBEPXHOCTHO-
aKTHBHBIX BEILIECTB B CTOYHBIX BOJAX.

YCTHBII onpoc,
MpoBepKa 1/3,
JIOKIa,
TECTHPOBaHUE

18

HUTOrOBOE 3AHSATHUE

IloaroroBka k 3a4CTy

[1]- [12]

UToro

18

36

54

13



6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

@dopMbl OpraHM3alUU OOYYCHUs: JICKIUHU, JICKIUH-Oecebl, NPAKTHUYECKUE 3aHSTH,
caMoCTOsITeNIbHAsL PaboTa CTYIEHTOB (KOHCIIEKTHI, TOKJIA b, pedepaThl, MPE3CHTALIHH).

Jlnist TOCTHXKEHHS TUTAHUPYEMBIX DPE3yJIbTaTOB OOydYeHHS B TUCIHIUIMHE «XUMHUYCCKUH
aHAJIU3 BOJ UCIIOJIB3YIOTCS Pa3IMdHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH:

1. Ungopmayuonno-passusarowyue mexHonioeuu, HAIPABICHHbIE Ha OBJaJCHUE OOJBIINM
3amacoM 3HAaHWW, 3allOMUHAHWE ¥ CBOOOJHOE orepupoBaHue uMHU. lcmomb3yercs
JEKIITMOHHO-CEMUHAPCKUI METOJI, CAMOCTOSITEIIbHOE HM3Y4YCHHE JIMTEpaTypbl, MPUMEHEHHE
HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTUH [JII CaMOCTOSITEIIBHOTO TIOMOJIHEHUsI 3HAHUH,
BKJTI0YAasl UCTIOJIh30BAHNE TEXHUYECKHMX M AJICKTPOHHBIX CPEIICTB HH(DOpMAIUH.

2. [eamenvHocmHble — NpAKMUKO-OPUEHMUPOBAHHLIE — MEXHOJIo2UU,  HAlpaBlICHHBIE  Ha
(dopMHUpOBaHUE CUCTEMBI MPOPECCHOHAIBHBIX NPAKTUYCCKUX YMEHUN IPH TPOBEIACHUH
OKCIIEPUMEHTAIBHBIX ~ MCCIEAOBAHUN, OOCCIECYMBAIONIMX BO3MOXXHOCTh KAaueCTBCHHO
BBINOJIHATH IPOPECCUOHATIBHYIO JIESATEIBHOCTD. VICIonb3yeTcs: aHaliu3, CPaBHEHUE METOJI0B
poBeJeHUST (U3NKO-XUMHUYSCKUX WCCIEAOBaHNN, BHIOOp METO/a, B 3aBUCUMOCTH OT
00BEKTa MCCIICIOBAHUS B KOHKPETHOW MPOU3BOJCTBEHHOW CHUTYallMU W €r0 MPaKTHYECKas
peanu3anusi.

3. Passusarwue  npoOIeMHO-OPUCHMUPOBAHHbIE — MEXHOAO2UU,  HANPABICHHBIC  HA
dbopMUpPOBaHHE H PA3BUTHE MPOOJIEMHOTO MBINUICHHUS, MBICIUTEILHON aKTUBHOCTH,
CIIOCOOHOCTH TMPOOJIEMHO MBICIIUTh, BHAETH U (OPMYIHUPOBATH NPOOJIEMBI, BHIOUPATH
CrocoOBl M CpEeACTBa JJIsi WX pelieHus. Vcnonb3yroTcs BHIBI MPOOJIEMHOTO OOYYCHUS:
OCBEIIICHUE OCHOBHBIX MPOOJeM (pU3HUECKON W KOJUIOMJIHOM XMMHHU Ha JICKIHSX, YICOHbIC
JUCKYCCHH, KOJUICKTHBHASI MBICIIUTEIbHAS JIEATEIHHOCTh B TPYNIAaX MPH BBIOJHEHUU
MIOUCKOBBIX JIA0OPATOPHBIX PabOT, PEIICHUE 3aadu IMOBBIIICHHOW CIOXHOCTH. [Ipu 3TOM
UCIIONIL3YIOTCSL TEPBBIC TPU YPOBHS (M3 YETHIPEX) CIOKHOCTH M CAaMOCTOSITEILHOCTH:
mpoOJIeMHOE U3JI0KEeHHE yUeOHOT0 MaTepuana MmpemnoiapareyeM; co3IaHue MpernoiaBareiem
MPOOJIEMHBIX CHUTYyaluid, a oOy4aeMble BMECTE C HUM BKJIIOYAIOTCS B WX Ppa3pelIcHHE;
MpenoAaBaTelNb JHIb CO3AaeT MPOOJIEMHYIO CUTYaIINIO, a pa3pemaioT e€ o0ydyaeMble B X0/1e
CaMOCTOSITEITbHOM JIEATEIHLHOCTH.

4. Jluunocmmuo-opueHmupo8arHvle mexHoi02uu 00yyeHus, 00ecIedrBaroIIie B X01e Y4eOHOTrO
mporecca y4eT pa3ImuHbIX CIOCOOHOCTEW 00yJaeMbIX, CO3JaHHE HEOOXOTUMBIX YCIOBHIMA
JUISE Pa3BUTHS UX WHIAUBUAYAIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU JIMYHOCTH B
yaeOHOM mporiecce. JINTHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUN OOYYCHUS PEATH3YIOTCS B
pe3ynbTaTe WHAMBUAYAIBHOTO OOIIEHUS TIperojaBaTenss W CTyJIeHTa Tpu clade
KOJUTOKBUYMOB, TIPY BBITIOJIHEHUW JOMANTHUX WHIWBHIYATBHBIX 3aJIaHUH, TOJTOTOBKE
WHAUBUAYAIBHBIX OTYETOB MO Ja00OpaTOpHBIM paboTaM, PEelIeHUU OTMMITMAIHBIX 33134, Ha
€KCHEICITBbHBIX KOHCYJIBTAIUSX.

VHHOBalMOHHBIE CIIOCOOBI M METOJBI, MCIOJb3yeMble B 0Opa30BaTEILHOM IIpoIiecce,
OCHOBAaHbl Ha WCIOJb30BAHUU COBPEMEHHBIX JIOCTMKEHHH HaykKM U WH(POPMAIMOHHBIX
TexHosoruil. HampasiieHbl Ha MOBBILIEHHE KauecTBA MOJATOTOBKU IYyTEM Pa3BUTHS Yy CTYICHTOB
TBOPYECKUX CIIOCOOHOCTEH M  CaMOCTOSTENBHOCTH (METOABI IMPOOJEMHOro 0oO0ydeHus,
HCCJIEIOBATEILCKUE METO/bl, TPEHUHIOBbIE (DOPMBI, PEUTUHIOBBIE CHUCTEMBI OOYYEHHS U
KOHTpOJSl 3HaHMW W JAp.). HameneHsl Ha aKTUBM3ALMIO TBOPYECKOTO TOTEHIMANAa U
CaMOCTOSITENIbHOCTH CTYAICHTOB U MOTYT PEaJIU30BBIBATbCS HAa 0a3e MHHOBALIMOHHBIX CTPYKTYP
(HayuHBIX Ta0OpATOPHIA, IICHTOB, MPEANPUATHI U OpraHU3aMi U JIp.).

B mporuecce 00ydyeHHs] UCIONB3YIOTCSI aKTUBHBIE M WHTEPAKTUBHBbIE (OPMBI OOyUEHUS:
TBOpYECKHE 3a/laHusl, pa3paboTKa MPOEKTOB, paboTa B MajbIX TpYIIAaX, HCCIEI0BATEIbCKHMA
MeTo]1 00yueHus, 00yuyeHHe Ha OCHOBE OMbITA, TUCKYCCUOHHbIE TEXHOJIOTHH.

TpaguuuoHHble JeKUMUM W JAaOOpaTOpPHBIE 3aHATUS MPOBOIATCS B GopMe C
UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.
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Jlexuusi-nuanor — coJiep)KaHue MOJaeTCsl Yepe3 CepUi0 BOMPOCOB, Ha KOTOPbIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JIEKIUU.

OmnnaifH-ceMuHap — pa3HOBUAHOCTh BeO-KOH(EPEHIIUH, TPOBEICHUE OHJIAHH-BCTPEY WU
npe3eHTaunii dyepe3 HMHTEpHET B peXUME peanbHOro BpeMeHW. KaxIpli K3 yYaCTHUKOB
HAXOAMUTCS Y CBOEro KOMIIbIOTEpa (CpelacTBa CBS3M), a CBSI3b MEXAY HHUMHU IOJJIEPKHUBAETCS
yepe3 MHTEpHET MOCPENCTBOM 3arpy’kaeMoro MpUIOKEHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpPE
KaXx10ro yuacTauka (Zoom, Meet, Skype u ap.)

Buneoxondepennuss — ceanc BuacokoHpepenncszu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOI'O B3aUMOJICHCTBHS ABYX M 0oJiee YYaCTHHKOB 00pa30BaTeIbLHOrO IMpolecca AJis
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

TexHonorus 3JeKTPOHHOrO O0O0yuYeHUs (peanu3yercs MpH TMOMOIIU AJIEKTPOHHOU
oOpazoBatenbHOil cpenpl COI'Y mpu ucnosns3oBanun pecypcoB OBC, npu mnpoBeneHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

Hcnonp3yroTes TEXHOIOTHN ¢ IPUMEHEHHEM JMCTAaHIIMOHHOTO 00y4eHus Ha matdopme
«Moodle» http://Ims.nosu.ru/.

[Ipumeuanus:

1. Bce Bumel yueOHOI pabOThl MOTYT MPOBOJUTHCS JUCTAHIIMOHHO Ha OCHOBaHUU
JIOKaJBHBIX HOPMATHUBHBIX aKTOB.

2. B umemsx peanuzanuy UHAMBHAYAIBHOTO IMOAXO0Ja K OOYYEHHIO CTYICHTOB,
OCYILECTBIISIIONINX Y4YeOHBIH TPOLECC 10 HHIWBHIYAJIBHOW TPACKTOPHH B pPaMKax
UHAMBUAYAIbHOTO palouero IjiaHa, W3Y4YeHHE JaHHOM  JIUCHUIUIMHBI  MOXET
OCYILIECTBIIATHCS Uepe3 MHIMBUIYAJbHbIE KOHCYJIbTAIMM IPENOAABATENs OYHO, B YaChI
KOHCYJIbTAIM, 0 SJICKTPOHHOM TO4YTe, a TaKke ¢ ucmojib3oBanueM Cisco Webex,
wiaTGopMbl qrcTaHIMOHHOTO 0o0y4denust Moodle, nuyHblii KaOMHET CTyIeHTa Ha CalTe
COr'Y, apyrux snemento JMOC COI'Y.

7. YueGHO-MeTOAMYECKOE 00ecTieyeHne CaMOCTOATEIbHON PadoThI

CamocrosiTenbHas paboTa 00y4YaromUXCsl SABJISIETCS OJTHUM M3 BHJIOB YUEOHBIX 3aHSITHH.
CamocrosrenbHas padoTa MPOBOAUTCS C LENBIO:
e cCHUCTEMATH3alMd U 3aKpeIUICHHs TOMYyYEHHBIX TEOPETHUECKUX 3HaHUUH U
MPaKTUYECKUX YMEHUN 00y4aroluXcs CTy/I€HTOB;
e yrIyONeHHs U PaCHIMPEHUS TEOPETUIECKUX 3HAHUM;
e (opmupoBaHUS yMEHMI HCIOJIB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO B CHICIIHATBHYIO JINTEPaTypy;
e (dopMHupOBaHUS CaMOCTOATENBHOCTHU MBILUIEHUS, CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHMIO U CaMOpPEaTH3alluu;
® DPa3BUTHUA UCCIIEIOBATEIbCKUX YMEHUI.
CamocrosTenbHas paboTa OOYYaIONIMXCSl OCYHIECTBISIETCS HAa MPOTSDKEHUM W3YYCHUS
BCEH JMCLUIUIMHBI B COOTBETCTBHU C YTBEP)KJICHHOH B y4yeOHOM IUIaHE TPYAOEMKOCTBIO (JUIs
0uHOI Gopmbl 00yueHus 54 yaca) U1 COCTOUT U3:

L] pa6OTLI CTYJIeHTOB C JICKOUOHHBIMH MaTepI/IaHaMI/I, IIOUCKAa W aHajJIn3a
JUTEPATYPHBIX JAHHBIX U JIEKTPOHHBIX UCTOYHUKOB WH(POPMAIIUU TIO 3aaHHOM
TEME;

®  BBIMIOJHEHUS 33/IaHHH 7151 camocTosaTensHON padoTel B ONOC COT'Y;

® M3Y4YCHHS TEOPETUICCKOTO MaTepHaa i MOJTOTOBKH K MPAKTHICCKHM
3aHATUIM;

e paboThI C TECTAMU U BOMPOCAMH JJIsI CAMOTIPOBEPKU;

e IIOATOTOBKH JIOKJIQJIOB M HTOTOBOTO pedepara;
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® IIOATOTOBKH K 3a4€Ty.

Temsbl 1 popMBI BHEAYAUTOPHON CAMOCTOSTENILHON Pa0OTHI, €€ TPYA0EMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CamocrosTenbHas padoTa CTyIE€HTOB MO JUCHUIUIMHE MPOBOJAUTCS B BUJIEC MUCHMEHHBIX
JIOMAIIIHUX 3a/laHuil (KOHCIIEKTOB), a TaKXe IOArOTOBKM pedeparoB MO 3aJaHHOM TeMaTHKe.
Bonpocel, BBIHOCHMBIE Ha CaMOCTOSITENIbHOE HM3Y4YeHHE, a TakKe ydeOHas IuTeparypa H
METOAMYECKHI MaTepHuall 110 OpraHM3alluud CaMOCTOSITEIbHON pabOThl CTYJEHTOB OTPAXKEHbI B
Y4eOHO-MEeTOINYECKON KapTe TUCIUILTMHBI « XUMUYEeCKUN aHanu3 Boa» (Tabiu. 5.1.) u Ha caiiTe
nuctanuroHHoro ooydenus COI'Y.

CamocrosiTenbHass paboTa CTYICHTOB JOJDKHA COOTBETCTBOBATh 0oJice IIIyOOKOMY
YCBOGHHIO HM3y4aecMOro Kypca, (OpPMHpPOBAaTh HABBIKA HCCIICJAOBATEILCKOM paboOThl U
OPHMEHTHUPOBATH CTYICHTOB HA YMEHHE IPUMEHATH TEOPETHUCCKUE 3HAHUS Ha MTPAKTHKE.

CamocrosiTenbHas paboTa JIOJDKHA HOCHTh CHCTEMAaTHUYECKHH — XapakTep, OBITh
MUHTEPECHOMN U MPHUBJIEKATEILHOM IS CTY/IEHTA.

Pe3ynpTaThl  CaMOCTOSATENBHONH  pabOTBI  KOHTPOJHUPYIOTCS — IperojaBareiieM H’
YUMTBIBAIOTCS TIPM aTTeCTallid CTyleHTa (3ader). [Ipm 3TOM MPOBOIATCS: TECTUPOBAHME,
9KCIIPECC-OMPOC HA TMPAKTUYCCKHUX 3aHSATHSX, 3aCIyNIMBAHUE JIOKJIAI0B, pedeparoB, MpoBepKa
KOHCIICKTOB U T.[.

JIisi TMOATOTOBKHM K 3aHATHSAM CTYAEHTHI IOJB3YIOTCA y4YeOHHKAMH M Y4eOHBIMH
OCOOMSIMM, YKa3aHHBIMH B CIIMCKE PEKOMEHJIO0BAHHOM JIUTEpaTyphl, a TAaKXKE HHTEPHET-
UCTOYHUKAMU. Bce MeToanMveckue MaTepuabl IMPEACTaBlIeHBl B CHCTEME JIUCTAHIIMOHHOIO
obyuenust COI'Y na mardopme Moodle (http://Ims.nosu.ru).

MeToauueckue PEeKOMEHIAUU CTYACEHTAM 110 HAIIUCAHUIO pe(])epaTOB

Hanucanue pedepara spisercs:

- onHON u3 (opMm OOyueHHs CTYIEHTOB, HAIpaBJIEHHOM HAa  OpraHU3aLUI0 U
MOBBIIIIEHUE YPOBHS CaMOCTOSITEIbHON pabOThI CTYI€HTOB;

- omHOM w3 ¢GoOpM HAydyHOM pabOThl CTYACHTOB, II€JIbI0 KOTOPOW SIBIAETCS
pacIlupeHre Hay4HOIo Kpyro3opa CTYAEHTOB, O3HAKOMJIEHHME C METOJOJIOTHEN Hay4dHOIrOo
ITOUCKA.

Pedepar, xak ¢opma oOyueHHs CTYyAEHTOB - 3TO KpaTKuUH 0030p MaKCHMalbHOTO
KOJIMYECTBA JOCTYMHBIX MyOIMKauil Mo 3aJaHHOM TeMe, C AJIEMEHTaMU CONOCTaBUTEIbHOIO
aHaJIM3a JaHHBIX MaTepUaJIOB U C MOCIEAYIOINMHU BBIBOJIAMHU.

[Ipu npoBeneHnun o030pa AOIKHA MPOBOJUTHCS U HCCIeloBaTeNbckas paboTa, HO 00beM
€€ OrpaHHyYeH, TaK KaK aHAJIM3UPYIOTCS YK€ CHEJIaHHbIE MPEABIAYIIMMH HCCIENOBATEIAMU
BBIBOJIBI U B CBSI3U C HEOOJBITUM 00bEMOM JAaHHOUN (POPMBI pPabOTHI.

Tembl pedeparoB ompenenstorcs Kadeapoil (mpemogaBaTesieM) M COAEpXKaTCs B
nporpamMmme Kypca. Jlomyckaercs BbIOOp CBOOOJHOM TeMbl, HO TIO COIJIACOBAHHMIO C
npernojiaBaTeyeM U B paMKax TeM y4eOHOro IulaHa Mo AaHHoW aucuuiuinHe. [IpernonaBatens
PEKOMEHIyeT JTUTEepaTypy, KOTopas MOKeT ObITh HCIIOIb30BaHa JIsl HanucaHus pedepara.

Lleasro Hanucanus peepaToB SABIAETCS:

® [IPUBUTHUE CTYyJIEHTaM HaBBIKOB OMOIMOrpaduyeckoro moucka HeoOXOMMOI TUTepaTyphbl
(Ha OyMa)KHBIX HOCUTEJISIX, B 2JIEKTPOHHOM BUJIE);
® T[PUBUTHE CTYJEHTaM HaBBIKOB KOMIIAKTHOTO W3JI0KEHUS MHEHHUS aBTOPOB U CBOETO

CYX/IEHUS 110 BHIOPAaHHOMY BOIIPOCY B MMCBbMEHHOM (popMe, HayYHO IPAaMOTHBIM SI3BIKOM

Y B XOpOILIEM CTHJIE;

e npuoOpeTeHre HaBbIKa IPaMOTHOTO O(POPMIIEHHUS CCHUIOK HA HCIOIb3yeMble HCTOYHUKH,

IIPABWJIBHOTO LIUTUPOBAHMSI aBTOPCKOT'O TEKCTA;

e BBLIABICHUE U Pa3BUTHE y CTYJEHTA HHTEpECA K ONPEACICHHON HAYYHOU U IIPAKTUYECKON

npoOjJeMaTuke ¢ TeM, 4YTOOBl HCCIEIOBaHME €€ B JalbHEHIIEM MPOJODKAIOCh B
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MOJATOTOBKE M HAMMCAHWU KYPCOBBIX M AMIUIOMHOW pabOThl M JaJbHEHIINX HAyYHBIX
TpyZaax.
OcHOBHBbIE 32124 CTY/IeHTA IPH HANIMCAHUM pedepaTa:
® C MakCMMaJbHOW TOJHOTOM HCIOJIb30BATh JIUTEPATypy IO BBIOPAaHHON TeMe (Kak
PEKOMEHIyeMY10, TaK U CaMOCTOSATEIbHO MOJA00OpaHHYI0) AJISl MPABHIBHOTO MOHUMAHUS
AaBTOPCKOM MO3ULINH;
e BepHO (0e3 HCKaKEHHsI CMBICIIA) TIepeiaTh aBTOPCKYIO TO3UIIUIO B CBOEH paboTe;
®  YSCHUTH JJIS ce0sl M U3JIOKUTH MPUYUHBI CBOETO COTIacHs (HeCoraacus) ¢ TeM WM UHBIM
aBTOPOM I10 JIaHHOH npoOlieme.
TpeOGoBanus K cogepKaAHUIO:
- Marepuall, UCIOJIb30BaHHBIA B pedepare, JAOIKEH OTHOCHUTHCS CTPOro K BBIOPAHHOMN
TEME;
- He0OXOJUMO HM3JIOKUTh OCHOBHBIE ACIEKThI MPOOJIEMBbI HE TOJBKO I'PaMOTHO, HO U B
COOTBETCTBUU C TOM WJIM MHOM JIOTUKOW (XPOHOJIOIMUYECKOM, TEMAaTUYECKON, COOBITUHHOM U 1p.)
- TIpU U3JI0KEHUH CIEAYeT CTPYIIUPOBATh HJIEW Pa3HBIX aBTOPOB MO OOIIHOCTH TOYEK
3pEHUs WIH [0 HAy4HBIM IIKOJaM;
- pedepar OOMKEH  3aKaHYMBATHCS  IOJBEJCHHEM  HMTOTOB  IPOBEICHHOM
MCCJIEIOBATENIbCKOM  pabOThI: COAEPKAaTh KPATKHM aHaIn3-000CHOBAHME NPEHMYIIECTB TOM
TOYKH 3pEHHU [10 pacCMaTpUBAEMOMY BOIIPOCY, C KOTOpPOil Bl conuaapHsl.

Crtpykrypa pedepara:
1. Haunnaercs pedepat ¢ TUTYJIBHOTO JIUCTA.
O6paszen opopmiieHUs TUTYIBHOI'O JIUCTA 115 pedeparta:

MunucTepeTBO HAyKH U Bbicuiero oopasoBanusi Poceniickoi ®enepauun
PI'BOY BO «CeBepo-OceTHHCKHI TOCYAaPCTBEHHbII YHHBEPCHTET HMEHH
Kocra JleanoBuua Xeraryposa»
dakyJbTeT XUMHUH, 0M010THH 1 OHOTEXHOJIOTHH

Pedepar
M0 JUCUIUTUINHE « XUMHUYECKUI aHAIN3 BOI»

IMoka3aresu KauecTBa BOAbI, ONpeessieMble
TATPUMETPHIECCKHMH METOAAMH aHAJINU3A
HanmenoBanue TeMbl

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

2 Kypca, HalpaBJICHHE
noarotoBku 04.04.01 Xumus
nporpamMmma «AHaJIuTHYECKas
XUMHSD

Hayunslii pykoBOAMTEIB:
JOLEHT Kadeapsl oOmiei u
HEOpPraHMYeCKON XUMUH, K.X.H.
Heénosa O.B.

Baagukaska3s 20
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2. 3a TATYIBHBIM JHCTOM cienyer (Oenasnenue. OrnaBieHWe - 3TO IaH pedepara, B
KOTOPOM KaXJIOMy pa3Jiely JOJDKEH COOTBETCTBOBATH HOMEP CTPAHHMIBI, HAa KOTOPOH OH
HAXOIUTCS.

3. Texcm pedeparta. OH OeTUTCI HAa TPU YACTH: B6e0eHUe, OCHOBHAA UACMb U
3aKnouerue.

a) Beeoenue - paznen pedepara, MOCBAMICHHBIA TOCTAHOBKE MPOOIEMBI, KOTOpasi Oyaer
paccMaTpuBaThCS M 0O0CHOBAHUIO BHIOOpA TEMBI.

0) OcHnosnas yacme - 3T0 paznen paboThl, B KOTOPOM MOCJIEIOBATEILHO PAaCKPhIBACTCS
BbIOpaHHas TeMa. OCHOBHAs 4acTh MOXKET OBbITh MpEACTaBlieHa KakK IeJIbHBIM TEKCTOM, TaK U
pasneneHa Ha ThaBel. llpm  HEOOXOOMMOCTH TEKCT pedepaTa MOXKET JIOTOIHATHCS
WUTIOCTpAIUAMU, TabIuaMu, rpagukaMu, HO UMH HE CIIEIyeT «Ieperpyk arby TEKCT.

B) 3aknrouenue - TaHHBIN pasien pedepaTa J0DKEH ObITh MPEACTABICH B BHJIE BBIBOJIOB,
KOTOpBIE TOTOBATCS Ha OCHOBE MOATOTOBJIECHHOIO TE€KCTa. BBHIBOABI JOKHBI ObITh KPATKUMU U
YeTKUMHU. Takke B 3aK/IIOUEHUU MOXHO O0O3HAuUTh MPOOJIEMBbI, KOTOPHIE "BBICBETUIIUCH" B
xo0J1e paboThI Hajx pedepaToM, HO HE OBLIIM PACKPBITHI B paboTe.

4.  Cnucox ucmoynHukog u Jaumepamypuvl. B NaHHOM CHUCKE YKa3bIBalOTCS Kak Te
UCTOYHUKH, HAa KOTOPBIE CCBLIACTCS CTYACHT MPU MOATOTOBKE pedepara, Tak U BCE HHEIE,
U3yYeHHBIC UM B CBSI3U C €T0 MOJATOTOBKOH. B paboTe M0KHO OBITh MCTIONB30BaHO HE MEHEE 5
pa3HbIX UCTOYHUKOB. PaboTa, BHIMOJIHEHHAS] C HCIONIb30BAaHUEM MaTepualia, COJIepiKalerocs B
OJTHOM HAayYHOM HCTOYHHKE, SBISICTCS SBHBIM IUIarMaToM W He npuHumaercs. OdopmiieHue
Chnucka  UCTOYHHKOB W JIUTEpaTyphl  JIOJDKHO  COOTBETCTBOBAaThH  TPeOOBaHUSAM
OubmorpadguUecKux CTaHIaPTOB.

O0beM M TexHHYEeCKHE TPeOOBaHUs, IPeAbsBIAsIeMble K BHINIOJTHEHHIO pedepara.

O0BbeM paboTHI TOKEH OBITh, KaK MpaBmwiIo, He MeHee 12 u He 6onee 20 crpanull. Pabora
JOJIKHA TIeYaTaThCsl Yepe3 MONyTOPHBIA uHTepBal 12 mpudrom, pa3Mepsl OCTaBISEMbIX MOJEH:
nesoe - 30 MM, mpaBoe - 15 mm, HIkHEe - 20 MM, BepxHee - 20 MM. CTpaHHIIBI JOJKHBI OBITH
IPOHYMEPOBaHBHI.

PaccrosiHre Mexay Ha3BaHHEM 4acTd pedeparta WIH TIaBbl U MOCIETYIOIUM TEKCTOM
JOJDKHO OBITh PaBHO TpeM HHTepBajaM. Dpasbl, HAUMHAIOLIMECS C «KPACHOI» CTPOKH,
NeYaTaroTCs ¢ a03aI[HBIM OTCTYIIOM OT Hadaya CTPOKH, paBHBIM 1,25 cwm.

Kpurtepun ¢popmMupoBaHusi oneHOK NpH NpeacTaBieHun pedepara

OnenuBas pedepar, mpemnoaBaresib 0OpaiaeT BHUMaHUE Ha:

- COOTBETCTBHUE CO/IEP)KaHUS BBIOpAaHHOH TeMe;

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

- coOJII0/IeHUE CTPYKTYpPBI pPabOTHI, M €€ 000CHOBAHHOCTB;

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

- YMEHUE JIOTHYECKU MBICIIHUTB;

- KyJIbTYpY MIHCbMEHHOW peyH;

- yMeHHe 0pOpPMIIATh Hay4YHbIH TeKCT (IIpaBUIbHOE NMPUMEHEHUE U 0(hOpMIIEHHE CCBUIOK,
cocrapieHue oudnuorpadun);

- CIOCOOHOCTB BEPHO, 0€3 UCKaXEHUS NIepeiaTh HCII0NIb3YEMbIH aBTOPCKUN MaTepua;

- cobmoieHne TpeboBaHN K 00beMy pabOTHI;

- aKKypaTHOCTb W MPaBWIBHOCTb O(QOPMIICHHS, a TAKKE TEXHUYECKOTO BBITIOJIHEHUS
paboThI;

- BBICTYIUIEHHE IO TeMe pedepara W OTBETHI HAa BOIPOCH! CTYICHTOB M MpPENoaBaTess
(3amuTa pedepara) Ha 3aHITHH.

OueHOYHBIH JIUCT MOATOTOBKH M 3aLLIUTHI pedepaTa

1. Pedepar cooTBeTCTBYET MpENIOKEHHOW TeMe, MMEET BCTYIUICHHE, OCHOBHYIO YacTb,
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3aKJIIOYEHHE, CIIMCOK JINTEpaTypsl — 2 0.
2. Tema packpsiTa MOJHOCTBIO, CTYJICHT MPOJIEMOHCTPUPOBAJ CIIOCOOHOCTh aHATM3UPOBATH
pasHble TOYKH 3peHus — 1 0.
3. CooOmieHue caenaHo ¢ coOMIOIGHUEM HOPM COBPEMEHHOTO PYCCKOTO JIMTEPATypHOTO
sI3bIKa U C MIPE/ICTaBICHUEM Ipe3eHTalun — 2 0.
MakcumanpHOe KOJIH4ecTBO 6auioB — 5.

Cxema onenuBanus pedepara

Onenka, 0aja

Onucanue

5
(oTIIMYHO)

Bo BBegeHHH 4eTKO CPOPMYITUPOBAH TE€3UC, COOTBETCTBYIOIINIA TEME
pedepara, BBINOIHEHA 33/1a4a 3aMHTEPECOBATh 00YYaIOIINXCS;
JIeJIEHNE TEKCTa Ha BBEJIEHUE, OCHOBHYIO YacTh U 3aKJIIOUEHUE.

B ocHoBHOI1 yactu:

JIOTUYHO, CBSI3HO M TIOJTHO JIOKA3bIBAETCS BBIIBUHYTHIN TE3HC;
3aKJIIOYEHUE COJAEPNKUT BBIBOJABI, JIOTMYHO BBITEKAIONIME U3
COZIEpKaHUsI OCHOBHOM YacCTH;

JUISL BBIDQXKEHUS CBOMX MBbICIEH HE TOJIb3YEeTCsl YIPOILUEHHO-
MIPUMUTHUBHBIM SI3BIKOM;

JEMOHCTPHUPYET MOJHOE IOHUMaHUE MPOOIEMBL;

Ipe/icTaBjIeHa [IPE3EHTAIMS K JOKIaay;

MOJTyYE€HbI PAaBUJIbHBIE OTBETHI HAa BCE BOIIPOCHI MTPENOIABATEIS;

Bce TpeOoBaHUWs, TpenbsBIsieMble K odopmieHHo pedepara,
BBIITOJIHEHBIL.

4
(xoporo)

Bo BBeneHun 4eTko chopMyIHpOBaH TE3HUC, COOTBETCTBYIOIINI TEME
pedepara, B U3BECTHOI Mepe BBHINOJIHEHA 3ajjadya 3auHTEPecoBaTh
oOyyJaromxcs;

B OCHOBHOW 4YacCTH JIOTUYHO, CBSI3HO, HO HEJOCTATOYHO IIOJIHO
JIOKA3bIBAETCS BBIJBUHYTHIN TE3NC;

3aKJIFOYEHUE  COJEPKUT  BBIBOJABL, JIOTUYHO  BBITEKAIOIIME U3
COZIEpKaHUsI OCHOBHOM YaCTH;

MPEJCTaBIICHA IPE3EHTALUS K TOKIIALy;

JUISL BBIPQXKEHUS CBOMX MBICIEH CTYAEHT HE MOJIb3YyETCs YIPOIIEHHO-
MIPUMUTHUBHBIM S3BIKOM;

MOJy4YEHBI MPABUIILHBIE OTBETHI HE HA BCE BOIIPOCHI MPENOIaBaTENS;
Bce TpeOoBaHuUs, TMpenbsiBIsieMble K odopmieHuo pedepara,
BBINOJHEHBI.

3
(YIOBJIETBOPUTEIHLHO)

Bo BBenenun Tte3uc chOpMyIMpPOBAH HEUYETKO WM HE BIIOJIHE
COOTBETCTBYET TEME BBICTYIIJICHHUS;

B OCHOBHOW YacTH BBIIBUHYTBIM TE€3UC JJOKA3BIBAETCS HEJOCTATOYHO
JOTUYHO (YOenuTeabHO) U MOCIE0BATENbHO;

3aKJIIOYEHHUE COJIEPXKUT BBIBOJIbI, HE MOJHOCTHIO COOTBETCTBYIOIUE
COEP)KAHUIO OCHOBHOM YacTH;

NpeACTaBiIeHa  Mpe3eHTauuss K JOKJIagy, HO  HMEITCH
rpaMMaTHYECKHE OIIUOKH;

CTYZICHT HE CMOT YETKO OTBETUTH Ha BOIIPOCHI IIPEIOIaBaTENs;

SI3BIK Pa0OTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MarlCTPAHTA;
UMEIOTCS HeIoueThl B opopmiieHnu pedepara.

2
(Hey1OBJIETBOPHUTEIHHO)

Bo BBenmenunm Tte3uc chOpMyIUpOBaH HEUETKO WJIM HE BIIOJIHE
COOTBETCTBYET TeMe pedepara;

B OCHOBHOW YacTH BBIIBUHYTBIA T€3MC JOKa3bIBAETCS HEJOCTATOYHO
JOTUYHO (YOeIUTENhHO) H MOCICOBATEILHO;
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B 3aKJIFOUEHUU BBIBOJbI HE MOJHOCTHIO COOTBETCTBYIOT COJIEPKAHUIO
OCHOBHOM 4acTH;

SI3BIK pa0OTHI B IIETIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
odopmiieHre paboThl HE COOTBETCTBYET TPEOOBAHUSIM.

e

~

IIpumepHasi TeMaTHKA J0KJIAI0B 1 pepepaToB MO AUCIHUILIHHE

[TprMeHeHue IeKTPOXUMUYECKUX METO/I0B aHAJIU3a JIJIsl KOHTPOJIS KauecTBa Pa3IndHbIX
THUIIOB BOJI.

[IpumeHneHue crneKTpoPOTOMETPUYECKUX METOAOB aHalu3a Il KOHTPOJIsl KadecTBa
Pa3IMYHBIX TUIIOB BOJ.

[Ipumenenue xpomarorpaUyecKux METOAOB aHaiM3a s KOHTPOJIsL KauyecTBa
pa3JIMYHBIX TUIIOB BOJI.

[Tokazarenu kauecTBa BOJbI, ONPEALIIEMbIE TUTPUMETPUYECKUMHU METOJAMH aHATH3a.
[lepcnexkTuBHBIE COPOCHTHI JIJIsi KOHLIEHTPUPOBAHUS TSDKEIBIX METAJUIOB M3 MPUPOIHBIX
U TIUTHEBBIX BOJI.

AHanm3 NecTUIAO0B, KaK OJIMH U3 OCHOBHBIX KPUTEPHUEB KAYECTBA CTOUHBIX BO/I.
Omnpenenenue TAKENIbIX METAIJIOB B CTOUHBIX OUUIICHHBIX BOJAX.

OrmpezerieHne MECTHIMAOB B TMPOAYKTAaX NHUTAHUS C HCIOJIb30BAHMEM METOJIOB
XpomaTorpaduu u XxpomMaTro-macc-CleKTpOMETPHH.

8. OneHo4HbIe CpeCcTBA VI TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOM aTTecTAlluU U

l'[pOMe)KyTO‘lHOﬁ aTTeCTAllui 10 UTOIraM OCBOCHUSA TUCHUIIJIMHBI

Tekymuii KOHTPOJb 3HAHUM MPOBOAUTCA IyTEM OLEHKW BBINOJHEHUS 3aJaHUil K

MIPAKTUYECKUM 3aHATHSM, & TAKKE YCTHBIX OTBETOB HA MPAKTUYECKUX 3aHATHUAX, BBICTYILICHUM C
JOKJIagaMu U pedeparaMu, OIEHKH MOATOTOBICHHBIX CTY/IEHTaMHU MPE3CHTAIIHH.

LCoNoOAEWN

HpI/IMepbl 3aJaHuH K MNPAKTUHICCKUM 3aHATUAM

OrmpesiesieHne TSHKENBIX METAJIOB C HUCIMOJIb30BAHUEM DSJIEKTPOXMUMHYECKUX METOJIOB
aHaiamn3a.

ATOMHO-2/ICOPOIIMOHHBIE METO/IbI aHATN3a BOJI.

Xpomarorpaduieckoe onpeaeneHue MeCTULIUI0B B BOJE.

MecTo aTOMHO-?MUCHOHHBIX METO/IOB B aHAJIU3€E BOJI.

Amnanussl nepBoro s, BIIK, XTIK.

[TepcnekTUBHBIE COPOCHTHI JJI ONPEACIICHUS TSHKEITBIX METaJIOB.
Macc-cniektpoMeTpusi B aHanu3e BoJ. OnpeneneHue JMOKCUHOB.

Herexrops! s BOXKX, ncnone3yromuecs B aHalu3e BOJI.

HNonnas xpomarorpadusi, kak aaprepHaruBa [IAAC.

10 Kanmumisipasii anekTpodopes, BO3MOKHOCTH M HEAOCTATKU TIPH aHATHM3E BOJT.
11. Metonbl KOHCEpBAIUH MPOO BOIBI.

12. AHaiu3 JIeTy9nX OPTaHUIECKUX COCTMHEHUH, COACPKAIIUXCS B BOJIE.

13. Metonas! ananu3za [TAY.

8. OneHouHbIE CPeACTBA /IS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, Py0OesKHOM aTTeCTalluu U

l'[p()MC)KyTO‘lHOﬁ aTTECTAllMM IO UTOIraM OCBOCHHUSA JUCHUIIINHBI
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Tekymuii KOHTPOJIb 3HAHUN MPOBOAUTCA NyTEM OLEHKW BBIMOJHEHUS 3aJaHhil K

MMPAKTUYCCKUM 3aHATUAM, a TAKIKC YCTHBIX OTBCTOB HA MMPAKTUUCCKUX 3aHATHAX, BBICTYHJIGHI/Iﬁ C
JOKJIadaMu 1 peQ)epaTaMI/I, OLCHKHU IMOAT'OTOBJICHHLIX CTYACHTAMU npezeHTauHﬁ.

Bonpocwut 0152 nposedenus pyoerxrcno2o KOHmMpoJiA 3HAHUIL:

1 pyOe:kHbBIi KOHTPOJIb B ()OpMe KONIOKBMYMA WJIM TeCTa:

BoOoo~NoOr~WNE

0.
11.
12.
13.

Knaccudukanus npupoaHbIX BOJ.

OcHOBHBIE METOIbI 00paOOTKK PUPOTHBIX BOJ.

AHanutuyeckuit OUKJI 1 €TI0 OCHOBHBIC OTaIllbl.

OCHOBHBIEC aHATUTUYECKHE POOIIEMBI TIPH aHATIM3€E BOI.

OT160p npo0 BOA U UX XpaHEHUE.

O0600611eHHbIe PrU3NUYECKe TOKA3aTeNH, ONPEAEISIOINE KaueCTBO BOJIBL.
O0001eHHbIE XUMUYECKHE TOKA3aTEINH, ONPEEIIIONNE Ka9eCTBO BOIbI.
['maBHBIC HEOPTaHMYECKHE KOMIOHEHTHI IPUPOIHBIX BOJI.

CrrocoOsbl KOHUOCHTPUPOBAHUSA TAKEIIBIX METAJIJIOB U3 BOM.

MeTo/bl Onpe/ieNeH st TSHKENBIX METaUIOB B IPUPOIHBIX BOJAX.
OCHOBHBIE KJIaCChI 3arpA3SHAIOMNUX OPraHNMYCCKUX BCUICCTB B BOAC.
Knaccudukarus cTOYHBIX BOJI.

OcHOBHBIE METOAbI OYUCTKH CTOYHBIX BOJ.

2 py0e:kHbIil KOHTPOJIb B (pOpMe KOJUIOKBHYMA WJIM TecTa:

ook wndE

o N

Krnaccudukanus CTOUHBIX BO/I.

OCHOBHBIC METOABI OYUCTKU CTOYHBIX BOJI.

OmnpeeneHre HEOPTaHMIECKUX COSAMHCHHUI B CTOYHBIX BOJIAX.

Omnpenenenue TAKEIbIX METAIJIOB B CTOUHBIX BOJIAX.

MeTo/1bI KOHIICHTPUPOBAHUS B Pa3/ICIICHUsT OPTAHMYECKUX BEIIECTB B CTOYHBIX BOJIAX.
Wnentudukanus ¥ KOIMYECTBEHHOE OIpeAeTieHHe OPraHUYeCKUX BEHIECTB B CTOYHBIX
BOJIAX.

Omnpenenenne HEeHOIOB B CTOYHBIX BOJIAX.

Omnpenenenne He(TENPOAYKTOB B CTOUHBIX BOJIAX.

Omnpenenenre MOBEPXHOCTHO-AKTUBHBIX BEIIECTB B CTOYHBIX BOJIAX.

le/IMepr TECTOB IJISI TEKYIIET0 KOHTPOJIA 3HAHUHA CTYAEHTOB

1. XuMuuyecknii aHAIU3 - KOMILICKC ONpeeIeHU, MO3BOJISIIOININX YCTAHOBUTD:
a) 2JIeMEeHTapHbIN COCTaB;

0) (ha3oBeIii cocTas;

B) MOJIEKYJIIPHBIN COCTaB;

T') BELLIECTBEHHBIN COCTaB.

2. Onpeneasiromumu (akTopaMu NP BbIOOPE METOAMKHN AHAJIN3A SABJIAOTCH:
a) coiep KaHNe KOMIIOHEHTA;

0) n30upaTenbHOCTh METO/I1,;

B) TOYHOCTb METO/I;

') CTOUMOCTb;

1) BO3MOKHOCTh aBTOMATH3aLINHY,

€) KBan(uKaus nmepcoHana.

3. Cnoco6 oTOopa nmpod 3aBUCHT OT:
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a) OT arperaTHOTO COCTOSHHUSI,

0) OT OAHOPOTHOCTH aHAIM3UPYEMOTO OOBEKTA;

B) OT pa3Mepa YacTull;

) OT IPUPObl AHAIU3UPYEMOI'O BEIIECTBA;

1) OT KOHCTPYKIIUU MPOOOOTOOPHUKA;

€) OT JIaBJICHUS.

4. Cpennsisi (mpeacraBuTe/ibHasi) mpooda - 310

a) 4aCTh aHATTU3UPYEMOTO O0BEKTA, CPETHHUI COCTAB U CBOMCTBA KOTOPOH JOJKHEI OBITH
UJCHTUYHBI BO BCEX OTHOIICHUSX CPEJHEMY COCTaBY M CBOMCTBAM HCCIIEyeMOT0 OOBEKTa,;
0) mpo0a, B3sATast U3 CEPEIUHBI PEAKITUOHHON CMECH;

B) po0a, B3sTas U3 CPEAHEH YacT TpyOOIpoBoIa.

5. IIo 00bemy 1 Mo Macce OTOMPAIOT NPOOLI

a) FeTepOTreHHBIX KHUIKOCTEH;

0) rOMOTEHHBIX KUJKOCTEH;

B) Ta30B.

5. KoHuenTpupoBanue — 310

a) 9To omnepauus (Ipolecc), B pe3yabTaTe KOTOPOl MOBHIIIAETCS OTHOIICHNUE KOHIICHTPAIIUHN WU
KOJIMYECTBA KOMIIOHEHTOB, COJIEPKALUXCS HA YPOBHE NpUMeceil (MUKPOKOMIIOHEHTHI), K
KOHIIEHTPALlUU WK KOJIMYECTBY OCHOBHOTO KOMIIOHEHTa (MaKpPOKOMIIOHEHT);

0) 7TO omepanus, B pe3yibTaTe KOTOPOM MUKPOKOMIIOHEHTHI IEPEXOAST U3 OOJIBIION MacChl
oOpasiia B MaJIy10; IPU STOM MOBBIIIAETCS] KOHLIEHTPAIMSI MUKPOKOMIIOHEHTOB,;

B) 9TO yCTPaHEHUE BIUSHHS MEIIAIONINX KOMIIOHEHTOB.

6. MackupoBaHue — 3T0

a) MepeBoJI BemecTBa B (popMy, HE OKa3bIBAIOMIYIO MEIIAIOIIETrO BIUSHUS,

0) TOpMO’KEHHE WM MOJIHOE MOIaBIIEHUE XUMUYECKOM PeaKliii B IPUCYTCTBUH BEILIECTB,
CIIOCOOHBIX U3MEHUTD €€ HalPaBJIEHUE UM CKOPOCTh 0€3 00pa3oBaHuUs HOBOH (a3bl,

B) YCTpaHEHHE BIUSHUS MELIAIOIUX KOMIIOHEHTOB,;

T) 3TO omepalus, B pe3yabTaTe KOTOPOM MOBBIIIAETCS OTHOILIEHUE KOHIIEHTPAIMH WU
KOJINYECTBA KOMIIOHEHTOB, COJIEP KALIMXCS HA YPOBHE IpuMecel (MUKPOKOMITOHEHTHI), K
KOHIEHTPALUU WK KOJIUYECTBY OCHOBHOTO KOMIIOHEHTA (MAaKpPOKOMIIOHEHT).

7. OpranosienTH4ecKke MOKA3aTeH, XapaKTepu3yoIHe KauyecTBO NMTheBOH BO/bI
a) 3amax, IpUBKYC, IBETHOCTh, MyTHOCTb,

0) 3anax, MPUBKYC, IBETHOCTb, MyTHOCTb, CyXOH OCTaTOK;

B) 3amax, NpUBKYC, LIBETHOCTb, MyTHOCTb, )KECTKOCTb, LIEJIOUHOCTb, CyXOll OCTaTOK;

I') 3amax, NpUBKYC, IBETHOCTb, MyTHOCTb, )KECTKOCTh, CyXOH OCTAaTOK, BOJIOPOJIHBIN MIOKA3aTelNb.
8. MyTHOCTH H3MepseTcs B

a) r/mi,

0) MOJIB/,

B) Irpajaycax;

r) Oamnax.

9. O011Y10 )KECTKOCTh ONpPeAeaSIOT

a) no Keenpaanmo;

6) o Tropuny;

B) TUTPUMETPUIECKHM METOJIOM,;

') TECT-METOAOM.

10. IIpu BHIGOpE HCTOYHUKA BOJOCHA0KEHHS HAceJIeHUs NPeaNoYTeHHe cjieqyeT oTIaBaTh
BOJAAM:

a) apTe3MaHCKUM

0) MOBEPXHOCTHBIM MPOTOYHBIM

B) TPYHTOBBIM

11. IIpu x10pupOBaHNM BOABLI HaH0o0/1ee BbIPAKEeHHOE OaKTePHUIIUIHOE JelCTBHE
O0Ka3bIBaeT:
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a) CoJIsTHasE KMCJIOTa

0) XJIOpDHOBATUCTAasI KUCJIOTA

B) MOJICKYJIIPHBINA XJIOp

12. Boay, uMeOIIYI0 MOKA3aTeNb KeCTKOCTH OT 3,5 10 7 MI*3KB/JI, HA3bIBAIOT:
a) )KECTKOM

0) O4YeHb KECTKOI

B) CpeIHEeH KECTKOCTU

13. Hau6oJiee pacnpocTpaHEéHHBII MeTO/] 00€33apaKUBAHUS BOABI MPHU
HEeHTPAJIU30BAHHOM BOJOCHAOKEHHUU:

a) XJIOPHPOBAHUE 10 XJIOPIOTPEOHOCTH

0) TUTIepXJIOPUPOBAHUE

B) ABOITHOE XJIOpPUPOBAHUE

14. MuHuMaJIbHasi MUHEPAJIU3alUsl MM TheBOM BO/Ibl, OIePKUBAIOIIAS HOPMAJIbHbIH
BO/JIHO-3JIEKTPOJIUTHBIH 0ajlaHC B Opranusme (Mr/Jj):

a) 400

6) 500

B) 700

15. XuMHYecKHii MoKa3aTesib 3arpsi3HEHUS BOIbI OPTaHUYECKUMH BellleCTBAMM:
a) )KECTKOCTh

0) OKHCIIIEMOCTh

B) 00111ee MUKPOOHOE YHCII0

16. XumMHYecKHii MeTO] OYMCTKHU BOJbI:

a) XJIOPHUpPOBaHUE

0) Koaryssus

B) (uIbTpaIus

17. OcTaTO4YHBIH XJIOP B BOJAONPOBOIHOI BO/€ HA CTAHIIUH BOJAOMOATOTOBKHU
KOHTPOJIUPYIOT:

a) eXKEIHEBHO

0) e’xeyacHo

B) €KEMECIYHO

18. Xumuuecknii MmeTos o0e33apaKuBaHUs BOAbI:

a) guibTpanus

0) Koarymsus

B) O30HUPOBAHUE

19. Kakue noka3arteyin BOAbI OTHOCAT K (PM3MKO-XUMHUYECKHM CBOMCcTBaM?
a) OKHUCJISIEMOCTD

0) 00111ast )KeCTKOCTh

B) MYTHOCTb

r) 3amax

1) XJTOPHUJTBI

20. Kak HOpMHUPYIOTCS IPUBKYCHI U 3aMaXd BOJAbI KOJIU4Y€CTBEHHO?

a) B rpajycax

0) B IpoLieHTax

B) B Oaruiax

T) B IPOMUJLIE

21. Ykaxure nonmycrumblie kojedanust pH nurbeBoii Boabl

a) 5-7

0) 1-2

B) 6-9

r) 9-10

) 2-3
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22. JIast onipenesieHUsi aMMHAaKa B BoJie MCIIOJIL3YIOT peakTuB? (YKaXHUTE OJUH BapUAHT
OTBETA)

a) peaktuB [ 'pucca

0) peaktuB Heccnepa

B) peakTuB TuibmaHca

23. Yka:kute HOPMBI Kejle3a B MUTHEBOI Bojie

a) 1 mr/n
0) 0,3 mr/n
B) 0,5 Mr/n
r) 3 Mr/n
Bonpocs! k 3a4ety
1. Knaccudukanus mpupoTHBIX BOJI.
2. OcHOBHBIE METO/IbI 0OPAOOTKH MPUPOIHBIX BOJI.
3. AHAIUTUYECKUI UK U €T0 OCHOBHBIC ITAITHI.
4. OCHOBHbIE aHAJTUTHYECKHUE ITPOOIIEMBI IIPU aHAJIU3€E BOJ.
5. Ot6op mpob BOI U X XpaHEHHE.
6. OO0600meHHbIE (PU3HUECKUE TOKA3ATEINH, ONPEACIAIONINE KA9YeCTBO BOJIBI.
7. OO00O0IIEHHBIC XUMHUYECKUE [TOKA3aTEIHU, ONPEICISIFOIINE KAaueCTBO BOIBI.
8. T'maBHBIC HEOPTaHUYECKUE KOMITOHEHTBI TPUPOIHBIX BOI.
9. Cnoco0Obl KOHIIECHTPUPOBAHHUS TSHKEIIBIX METAJUIOB M3 BOJI.

R el e o
~Noo ok~ WNEO

18.
19.
20.

. MeToibl onpeiesIeHUs TSKEIIbIX METAJUIOB B IPUPOAHBIX BOJAX.

. OCHOBHBIE KJIACCBhI 3arpA3HAIOIINX OPraHUYECKUX BELIECTB B BOJIE.

. Knmnaccudukarust CTOYHBIX BOJI.

. OCHOBHBIE METO/Ibl OUUCTKH CTOYHBIX BOJ.

. OnpeziesieHre HEOPTAHMUECKUX COSAMHEHUN B CTOUYHBIX BOJIAX.

. Onpezenenne TSKENbIX METAJUIOB B CTOYHBIX BOAAX.

. MeTo1bl KOHLIEHTPUPOBAHUS U PA3AEIEHUS OPraHUYECKUX BEIIECTB B CTOYHBIX BOJAX.
. Unentudukanus ¥ KOITUYECTBEHHOE OMpE/EIeHHe OPraHMYeCKUX BEIIECTB B CTOYHBIX

BOJIAX.
Onpenenenue GEeHONIOB B CTOUHBIX BOJAX.

Omnpenenenne He(pTENPOAYKTOB B CTOUHBIX BOJIAX.

OnpezneneHre NOBEPXHOCTHO-aKTUBHBIX BELIECTB B CTOUYHBIX BOJaXx.

O0pasen Oustera K 3a4eTy 0 JUCHHUIINHE
«XHMHYECKUH aHAJIN3 BOI»

<DopMa IMPOBEACHU 3a4€Ta: CMCIIaHHAA — IMMCbMCHHAA U yCTHasd.
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Munucmepcmeo nayku u evicuiezo oopazosanusn PO
Cesepo-Ocemunckuii cocyoapcmeennutii ynugepcumem umenu Kocma Jlesanosuua
Xemazyposa
Kadgheopa ooweii u neopzanuueckoit xumuu.

Hucuunnuna «Xumuueckuit ananus 600»

Hanpaenenue mazucmpamypot 04.04.01 Xumusn
2 Kypc, 3 cemecmp
3AYET

BWJIET Ne 1
1.  OcHOBHbIE aHATUTHUYECKUE TTPOOIEMBI IPU aHATU3E BOJL.
2.  OmpeneneHue TSHKEIBIX METAJIJIOB B CTOYHBIX BOJIAX.
3aB. kadenpoit 001IeH 1 HEOPraHMYECKOW XUMUH .. Cumeonuamn

HouenT xadenpsl, K.X.H. O.B. Heénona

OneHnBanue oTBeTa CTYAECHTA HA 3a49€TC

Xapaxmepucmuka omeema Ouenka

JlaH TOJIHBIN, pa3BEpPHYTHIM OTBET HA IIOCTABICHHBIM BOIPOC, IMOKa3aHA
COBOKYIHOCTb OCO3HAHHBIX 3HaHUN 00 O0OBEKTe, MNPOSBISIOMIANACT B
CBOOOIHOM OIEPUPOBAHUH MOHATUSIMHU, YMEHUH BBIACIUTH CYLIECTBEHHbBIE
U HECYUIECTBEHHBIE €r0 IpPU3HAKH, NPUYMHHO-CIECICTBEHHBIE CBS3H.
3HaHue 00 00BEKTE AEMOHCTPUPYETCs Ha (hOHE TTOHMMAHHS €T0 B CHUCTEME
JAHHOM HAayKu M MEXIUCLMIUIMHAPHBIX cBs3eil. OTBeT hopmynupyercs B
TEpMHUHAX HayKH, U3JI0KEH JTUTEPATYPHBIM 3BIKOM, JIOTUYEH, TOKA3aTENEH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULIUIO CTYIEHTA.

3auTeHo

Z[aH HOJ'IHI)II\/’I, pa3BepHYTBII7I OTBET Ha IOCTaBJICHHBIMN BOIIPOC, IMOKA3aHO
YMEHUEC BBIACINUTL CYIMICCTBCHHBIC MW  HCCYIICCTBCHHBLIC IIPU3HAKH,
MPUYNHHO-CIICACTBCHHBIC CBA3U. OTBeT Y4eTKO CTPYKTYpPUPOBAH, JIOTUYCH,
H3JI0KCH B TCPMHHAX HAYKH. OI[HaKO JA0NYIICHBI HC3HAYNUTCIIbHBIC OImuOKHU
WM HCOOYCTBI, HCIIPABJICHHLIC CTYACHTOM C IIOMOIIBIO <«HABOJAAIINX)
BOIIPOCOB MNPECIogaBaTCIsd.

3auTeHo

Jlan TOJNHBIA, HO HENOCTATOYHO IIOCJIENOBATEIBHBIA  OTBET HA
IIOCTaBJIEHHBIM BONPOC, HO IMpPH OSTOM I[IOKA3aHO YMEHHE BBIJCINUTH
CYILLIECTBEHHBIC U HECYILIECTBEHHBIC NPU3HAKA U IIPUYUHHO-CIICICTBECHHBIC
cBsa3u. OTBET JIOTMYEH M U3JIOKEH B TEepMUHAX Hayku. MoryT ObITh 3auTeHo
JIOMYIIEHBI OIMOKH B ONPEeICHUH OCHOBHBIX MOHATHM, KOTOPBIE CTYAEHT
3aTpyAHSETCS] UCIIPABUTh CaMOCTOATENbHO. PeueBoe opopmiieHne tpedyer
IIOIIPABOK, KOPPEKIUU.

JlaH HEMOJHBIM OTBET, JOTHMKA W IMOCIEA0BATEIBHOCTD U3JI0KEHHUSI UMEIOT
CylLIeCTBEHHbIE  HapyuieHusa. JlomymieHsl rpyOble  OMMOKK  TIpH
ONpENEICHUN CYIIHOCTH PACKPBIBAEMBIX ITOHATUN, TEOPHUW, SBIICHHM,
BCIEJCTBUE  HENOHUMAaHHUS  CTYJEHTOM  HMX  CYLIECTBEHHBIX W He 3aureno
HECYILIECTBEHHBIX NPU3HAKOB U CBA3€d. B OTBETE OTCYTCTBYIOT BBIBOIBI.
YMeHue pacKpbITh KOHKPETHBIE MPOSBICHUS OOOOIICHHBIX 3HAHUNA HE
ITOKa3aHO. JIONOJHUTENBHBIE U YTOYHSIOIME BOIPOCHI MPENOAABATENs HE
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IIPUBOJAT K KOPPEKLHMH OTBETA CTYJEHTAa HE TOJIBKO HA IIOCTABICHHBIN
BOIIPOC, HO M Ha JIpyrue BOIPOCH JUCHUILIUHBL. PeyeBoe odopmiieHue

TpeOyeT MONpPaBOK, KOPPEKIUH.

IToka3zaTenu u KPUTEPUHA OLNCHUBAHUSA KOMIIeTEHIIUIl Ha PA3JIUYHBIX 3Tanax ux

Q)OpMﬂpOBaHI/Iﬂ, OIMHMCAHHUEC KA OLICHUBAHUA

YpoBenb chOpMUPOBAHHOCTH KOMIIETEHIUH

«MUuHHUMAJbHBII
YPOBEHb
He IOCTUTHYT»
Onenka
«HE 3aYTEHO»

«MuHIMAJTbLHBIA
YPOBEHb»
Ounenka
«324YTEHO»

«Cpennuii ypoBeHb»
Onenka
«324TEHO»

«BbICOKMI YPOBEHb»
Onenka
«32YTEHO»

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

cchopmuposanbi. cchopmuposanvi. chopmuposanoi. chopmuposanivi.
3HaHuA oTcyTcTBYIOT, | ChopMupoBaHsl 3HaHuA oOmmpHble, | 3HaHUS TBEpAbIE,
yMEHHsI W HaBBIKH He | 0a30BbIC CTPYKTYpBI | CUCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hopMHUPOBaHHI. 3HaHUM. Ymenus HOCSIT | BCECTOPOHHUE.
YMmenust pparmeHTapHBI | peNpPOLYyKTHBHBIN YMeHns YCIIEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCA K
PENpPOIYKTUBHBIN MPUMEHSIOTCS K | pELIEHUIO KaK THIIOBBIX,
XapakTep. pELIeHUI0 TUTIOBBIX | TAK M HECTaHJAPTHBIX
HemoHcTpupyercs 3a7laHuM. TBOPUYECKUX 3aJlaHUM.
HU3KUN ypoBeHb | JleMOHcTpupyeTcst JeMoHcTpupyertcs
CaMOCTOSATEIbHOCTH JIOCTAaTOYHBIM YPOBEHB | BBHICOKHUI
MIPaKTHYECKOTO HAaBBIKA. | CAMOCTOSTENLHOCTH YPOBEHBCAMOCTOATEIbH
YCTOHYUBOIO 0oCTH, BBICOKAsI
MPaKTUYECKOTO aJanTUBHOCTb
HaBbIKA. MIPAKTHYECKOTO HAaBbIKA
Onucanue KpUTEpHeB OLeHUBAHUA
OO0yyarommuiics OO0yuaromuiics OO0yuarorumiics OO0yuarommiics
JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYUIECTBEHHbIC MpPOOENHI | - 3HAHUA | - 3HAHUE U TOHUMAaHHE | - rIyOoKue,
B 3HaHUAX  Yy4eOHOTO | TEOPETHIECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
Marepuana; MaTepuana; KOHTPOJIUPYEMOT'O apryMEHTUPOBaHHbIE
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHl HA | 00beMa NPOTPAMMHOTO | 3HAHHWS MPOTPAMMHOrO
NPUHIMIIMAIBHBIE OIIMOKN | OCHOBHBIE BOIPOCHI, | MaTepuana, MaTepuana;
Opyd OTBET€ HAa OCHOBHBIC | OIMOKM B OTBETE, | -  TBEpAbIE  3HAHMS | - IIOJIHOE IIOHUMaHHUE
BOTIPOCHI, OTCYTCTBYET | HEZOCTATOYHOE TEOPETHIECKOTO CYIIHOCTH u
3HAaHWE€ W  TIOHMMaHue | MOHMMaHWE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3H
OCHOBHBIX  MOHATHHA W | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
KaTerOpHii; - HEyBepeHHbIE M | YCTaHABINBATh M | TIPOIIECCOB M SBIICHUIA,
-HETIOHNMAaHWE CYIIHOCTH | HETOYHbIE OTBETHl Ha | OOBSICHATH CBSI3b | TOUHOE 3HaHUE
JIOTIOJTHUTENBHBIX JIOTIOJTHUTEINIbHBIE MPAKTUKA W TEOPHH, | OCHOBHBIX TIOHATHH B
BOIIPOCOB B pamKax | BOIPOCHI; BBISBIISATD paMKax oO0CYyXIaeMbIX
3a/1aHuil; - HEJ0CTAaTOYHOE | MPOTUBOPEYHS, 3aJlaHui;
- OTCYTCTBHE yMEHHS | BIaJeHHE JIMTEPATypoH, | MpoOIeMbl u| - CIOCOOHOCTD
BBITMIOJHATh TPAKTUYECKUE | PEKOMEHOBAHHOMN TEHACHLINN Pa3BUTHS; YCTaHaBIUBaTh u
3a1aHus, MIPOrpaMMOi - MIpaBUJIbHBIE U | OOBSCHSITH CBSI3b
MPEAYCMOTPEHHBIE JUCLUIUIVHBL; KOHKDETHBIE, 0e3 | MpaKkTUKH U TEOPHH;
NPOrpaMMOii IUCHUIJIMHEL, | - yMeHue 0e3 TpyObIX | TpyOBIX omuOoK, | - JIOTUYECKU
- OTCYTCTBHE TOTOBHOCTH | OHIHOOK penaTh | OTBETHI Ha | mocieoBaTeNbHbIE,
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(cmocobHOCTH) K | IpaKTUYECKHUE 3aJaHMs, | TOCTABICHHBIE coJiepKaTeNbHBIE,
JUCKYCCMM M HM3KYIO | KOTOpBIE CIIEAYET | BONPOCHI; KOHKDETHbIE u
CTETeHb KOHTAKTHOCTH. BBITIOJIHUTD. - YMEHHEe  peuiaTh | NCUEpPIBIBAIOLINE
MIpaKTUYECKUE 3aJaHUA, | OTBETHl HA BCE 3aJaHus,
KOTOpBbIE clenyer | a TaKxe
BBITIOJIHUTB; JIOTIOJTHUTENIbHBIE
- BJaJE€HUE OCHOBHOH | BOIIPOCHI IK3aMEHATOPA;
JUTEPaTypOH, - yMEHHE  peliath
PEKOMEHI0OBaHHOM MPAKTUYECKUE 3aJaHHS;
pOrpaMMoi - cBOOOIHOE
JUCHUTUIAHBL; WCIIOJIb30BaHNE B
- HaJM4yhe COOCTBEHHOM | OTBETaX Ha BOIPOCHI
000CHOBaHHOM MaTepHaoB
MO3ULIU 10 | pEeKOMEHI0BaHHON
0o0cy)XIaeMbIM OCHOBHO# "
BOIIPOCAM. JIONOJTHUTEIBHOU
Bo3moxHBI JINTEPATYPBL.
HE3HAYNUTCIIbHbBIC
OTOBOPKH u
HETOYHOCTH B
PACKpPBITUHU OTACIBHBIX
MOJIOXKEHUH BOIIPOCOB,
IPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETaXx.

9. YuyeOHO-MeTOAMYECKOE M HH(POPMANMOHHOE 00ecniedyeHne T CIHIIHHbI

Jlureparypa
@) OCHOBHAA Tumepamypa:

AnekceeB B.H. KonnuectBennsiit ananus: nox pen. [1.K. Aracsna. — M.: Anbsiae, 2013, —
504 c.

AHanutnueckas xumus. JlabopatopHsiii paktukym: Ilocobue mist By3os/ B.I1. Bacuibes,
P.I1. Mopo3osa, JI.A. Kouepruna; Ilox pen. B.I1. BacunseBa. — 2-e u3a., nepepad. u gom. —
M.: dpoda, 2004. — 416 c.

Bacunses B.II. Amnamutnueckas xumusa: B 2 kn. Kn.l. Turpumerpuueckue u
TPaBUMETPUYECKHE METO/IbI aHaIu3a. Y4eOHUK. — 4-¢ u3n., crepeotun. — M.: JIpoda, 2005.
—366 c.

Bacunees B.II. Apammtmueckas xumus: B 2 kH. KH.2. OH3HUKO-XUMHYECKHE METOIBI
aHanuza. Y4eOHuk. — 4-e uz., crepeorun. — M.: JIpoda, 2012. — 384 c.

Jlypee 10.1O. CnpaBounuk no ananutuyeckor xumuu /H0.10. Jlypre. 6-¢ u3ganue, nepepad.
u gom. - M.: Anesuc, 2013. — 448 c.

Jlypee 10.1O. Ananntrueckass XMMusl IPOMBIIIEHHBIX CTOYHBIX BOA. — M.: Xumus, 1984. —
447 c.

Hpyros, 10.C. Aranu3 3arps3aennoit Boasl: [16+] / 10.C. JIpyros, A.A. Pogun. — 3-e u3j.,
anekTpoH. — Mocksa: Jlabopatopus 3nanuit, 2020. — 681 c. — (Meronsl B xumun). — Pexxum
noctymna: o noamucke. — URL:https://biblioclub.ru/index.php?page=book&id=445862
Hpyros, 10.C. MOHUTOpPUHT OpraHUYeCKUX 3arpsA3HEHUI npupoaHoil cpenpl: S00 MeTonuK:
[16+] / KO.C. IpyroB, A.A. Pogun. — 5-¢ u3., anekTpoH. — MockBsa : Jlaboparopus 3HaHUH,
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https://biblioclub.ru/index.php?page=book&id=445862

10.

11.
12.

2020. — 896 c. : cxeM., Tabim., wi. — (Meroasl B XuMuu). — Pexxum goctyna: 1mo mojamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=214117

0) OononHumenvHan 1umepamypa

Hpyros, FO.C. IlpoGomonroroBka B »kosormueckom ananmse: [16+] / FO.C. [dpyros,
A.A. Pogun. — 6-e u3a., anexktpoH. — Mocksa: Jlaboparopust 3nannmii, 2020. — 858 c. : cxem.,
tabn., wun. — (Meroget B xumuu). — Pexum jgocrtynma: 1o HOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=446109

I'azoxpomarorpadudeckas uneHTH(PUKALNS 3arpsA3HEHUI BO3/1yXa, BOJIBL, TOYBHI 1 OnoCpen
[DnekTpoHHbIN pecypc]: mpaktmueckoe pykoBojactBo / pyro FO.C., 3enkeBuu W.I.,
Ponun A.A. - 4-e uzn. - M.: Jlabopatopus 3Hanui, 2020. Pexxum nocrymna:
https://www.studentlibrary.ru/book/ISBN9785001016755.html

JleGeneB, A.T. Macc-criekTpoMeTpusl Uil aHaiu3a OOBEKTOB OKpYXKaromed cpensr /
A.T. JIeGenes; niep. ¢ anri. nox pea. A.T. JlebeneBa. — Mocksa: TexHocdepa, 2013. — 632
c. w1, cxem. — (Mup xumum). — Pexum goctyma: 1o MOANMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=273789

8) cospemenHble npoheccuonanbHble 6a3vl OAHHBIX, UHPOPMAYUOHHDIE CHPAGOYHDLE
cucmemul, I1eKMPOHHbBLE 00PA306amMeNbHbBLE PECYPChbl

OOecnieueH A0CTYyII K COBPEMCHHBIM HpO(i)eCCI/IOHaJIbHBIM 0azaMm JaHHBIX,

WH(OPMAIIMOHHBIM ~ CIIPABOYHBIM M TIOMCKOBBIM CUCTeMaM (TpeOyeTcsi perucTpanus B
o6ubmuoreke COI'Y):

1. DOmnexrtponnas Oubnuorexka auccepraumu u asropedeparoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. DBC «Yuusepcurerckas 6ubmroreka online» (https://biblioclub.ru).

3. OBC «HayuHnas snexkrponHas oubmuoteka eLibrary.ru» (http://elibrary.ru.)

4. VYuumepcaibHas 0a3 jganHbix East  View  (https://dlib.eastview.com). Jlorus:
Khetagurov; ITapons: Khetagurov

5. 3OBC «KoncynsraHT cTyaenTtay». http://www.studentlibrary.ru

6. OBC «tOpaiiTy» - oOpa3oBaTenbHas cpeqa, BKIOYAIONIas BUPTYaTIbHBIA YUTATBHBIN 3271
y4eOHMKOB M Y4YeOHBIX MOCOOMII OT aBTOPOB M3 BeAyIIMX By30B Poccum mo Bcem
HaMpaBJICHUAM | crierraabHocTsIM (WWW.biblio-online.ru)

7. Wudopmarmonno-npasoBoii mopran «apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema KoncynbranT [Tmoc (http://www.consultant.ru/)
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CocTaB JIMIIEH3HOHHOTO M CBOOOIHO PACIPOCTPAHSIEMOT0 MPOTPAMMHOT0O
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BOCTBA

Ne HaumeHnoBanue Ne norosopa (JiuueH3us) Crtpana
n/n NPOM3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 r.
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 r.
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 r.
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
12 Cucrema TecTUpOBaHHS Sunrav Ne468 ot 03.12.2013 UII Poccus
" | WEB Class Cynraryaun P.T.(6eccpouno)
IIporpammuoe obecnieuenue 1C: Ne C/1/108 ot 29.08.2017 . Poccus
13 [Ipenmpusitue. byxrantepckuit (MakcumyM-co(T) GeccpodHo
" | Yuer. Tunoast kondurypamus 8
ceTeBasi BepCHsI
Cucrema komnbtotepHoit Bepctku | Jlunensus FSF/Debian (CBo6oanoe
14. | MikTex porpaMMHOE 00eCTIeueHHE)
(6eccpouHo)
15. | Kasperksy Endpoint Security 10 22.01.2024 . Poccus
[IporpammMHuoe obecnieuenue At | CBoOOIHOE IPOrpaMMHOE CIIIA
16. | peAaKTUPOBaHMS XUMHUYECKHX obecnieueHne(6eccpovHO)
dopmyit Isis Draw
Cucrema noucka TeKCTOBBIX No 6262 o1 09.01.2023 1. Poccus
17. | 3aumcTBOBaHMH « AHTHILIATHAT. (metictButenen no 31.12.2023r.) c
BY3» OAO «Antu-IlnaruaTy
[Iporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 . ¢ OO0 Poccus
18. | Ipeanpusitue 8.3 Ymnpasienue «Maxcumym»(6eccpouHo)
TOProBJIei
[Iporpammuoe obecnieuenne 1C: | NeC/l./ Ne126., 01.07.2020 . Poccus
19. | 3aprutata u Kaapsl roc. «MAKCUMYM-CO®DT» GeccpoaHo
yUpexIeHus 8
20 [Iporpammuoe obecnieuenue 1C: NeCJ1/76 01.03.2017 1. Poccus
' | 6roKeT «MakcuMyM-cod» (beccpouHo)
ABTOMAaTHU3UpPOBAaHHAS CUCTEMA CBHUAETENBCTBO O FOCYAApPCTBEHHOM cory
21 «Ympasnenue —lexkanar bPC» peructpanuy nporpamMmmel s O9BM

Ne2015611830 ot 06.02.2015 1.
(6eccpouno)
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[Iporpamma nns 9BM «bank Pazpabotka COI'Y CBHOeTenbCTBO O cory
BOIIPOCOB ISl KOHTPOJIS 3HAHUIN» | TOCYJapCTBEHHON perucTpaiun
22. nporpammsl st DBM
Ne2015611829 ot 06.02.2015 .
(6eccpodHo)
ITnansl Ne8867, oT 09.01.2023 r. Poccus
23. (09.01.2023 1. 10 31.12.2023 r.)
000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021 . UTII Poccus
24, U,A. CepreeBud
Tex. mom. 07.04.2022 r.
25. | «"anaktuka» ot 14.03.2022 r. (mpumMepHast faTa) Poccus
DIRECTUM RX - Cucrema | OOO I'amaktuka UT moroop Ne Poccus
26. | 2ICKTPOHHOrO 120320/1/A ot 14.03.2022 1.
TOKYMEHT0000poTa (mpumepHasi nata)
Yenyru cBszu (moctyn kK cetr | OOO Ankom Ne AL-0044 ot Poccus
217. | purepuer) 01.02.2022r.-31.12.2022 .
o8 MOODLE BecruiaTHoe poccHiickoe CIIIA (6ecruiatHoe
' pOCCHHCKOe)
«l"anmaktuka PY3» JIuneHsus Geccpoynast Poccus
29. Tex. conpoBoxenue ot 14.03.2022
T.
JInuHbIi KaOUHET aOUTYypUEHTA Jlumensust 6eccpodHas Poccus
30. Tex. conpoBoxenue ot 14.03.2022
T.
JInunelil KaOuHeT Jlumensust 6eccpodHas Poccus
31. | cTyIeHTa/coTpyTHUKA Tex. conpoBoxaenue ot 14.03.2022
r.
OnexkTpoHHas OubmoTeKa https://dvs.rsl.ru Poccus
32. | nuccepranuu U aBTopedepaTosn Tpebyetcs peructpanus B
PI'b (OB PT'B) oudmmoreke COI'Y
ObC «YHuBepcurerckas https://biblioclub.ru Poccust
33 onosmorexka ONLINE» Tpebyetcs peructpauus B
' oubmmorexe COI'Y
OBC «Hayunas osnektponnas | http://elibrary.ru. Poccust
34 | Gubnuorexa eLibrary.ru» TpeOyercs perucrpaius B
oudmmorexe COI'Y
VYHuBepcaapHas 0a3a JaHHBIX https://dlib.eastview.com CIOA
35. | East View
OBC «KOHCYIBTaHT CTYIEHTA» http://www.studentlibrary.ru Poccust
CryneHueckasi 3JIeKTpOHHAsI TpeOyeTcst peructpaiiys B
OMOIMOTEeKA IO METUIIMHCKOMY B | 6ubimorexe COI'Y
36. | papmaneBTHUECKOMY
00pa30BaHHIO, a TAKXKE 110
€CTECTBCHHBIM U TOYHBIM HAyKaM
B IIEJIOM.
3BC «tOpaii» - www.biblio-online.ru Poccust

37.

obpasoBarenbHas cpena,
BKJIKOYAKOLIAasi BUPTYaJIbHbIA
YUTAJIBHBIN 321 Y4€OHUKOB U
Y4e0HBIX TIOCOOUH OT aBTOPOB U3

Tpebyercs peructpanus B
6ubmmorexe COI'Y
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BeAyIIUX By30B Poccuu o Bcem

HaTpaBJICHUSIM U

CIICIHATBHOCTSIM
38 K3II (moMeH Ha sTHACKCE) OecruiaTHOE Poccus
39. | Pycl'apa OecrutatHOE Poccus
40 ViPNet Poccus

2) PeKomeHOyemble unmepHem - aopeca:

o www.xumuk.ru/encyklopedia/271.html
e www.chem.msu.su/rus/jvho/2002-4/8.pdf

e ApanuTHyeckas XUMHUS B Poccun [DaexTpoHHBIN pecypcl. —
Pexxum nocryna: http://www.rusanalytchem.org/default.aspx;
e KHHUI'M 110 aHAIWTUYECKOU XMMHUHU [DIEeKTpOHHBIH pecypcl. — PexumMm mocryma:

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

o http://www.fptl.ru/Chem block.html — pa3nuunbie yueOHO-MeTOMUECKIE MaTEPHATIBI IO
XHMHH.

e http://chemistry-chemists.com/Uchebniki.html - yueOHuku, mpakTUKyMbI ¥ CITPaBOYHHUKH
10 XUMHH.

10. MaTtepuajbHO-TEXHHYECKOE OCHAIIIEHUE TUCUUTINHBI

[IpoBeneHne AMCHUIIIMHBI  00ECIIEYEHO BCEM  HEOOXOOUMBIM:  J1TAOOPATOPHBIM
obopynoBaHueMm, MpuOOpaMH, MarepuajaMu, ONEPATHUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccnoHanbHBIM 0a3aM JaHHBIX, UHHOPMAIMOHHBIM CIPABOYHBIM U MIOMCKOBBIM CHCTEMAaM.

YHuBepcuteT 00€creurnBaeT BO3MOKHOCTh CBOOOTHOTO MCTOIB30BaHUSI KOMITBIOTEPHBIX
TeXHOJOoruil. Bce KOMIbIOTEpHBIE KIACChl YHUBEPCUTETa OOBEIMHEHBI B JIOKAJIHHYIO CETh, CO
BCEX yU4E€OHBIX KOMITHIOTEPOB UMEETCS BbIXOJ B IHTEpHET.

ObecnieunBaeTcs IOCTYI K HH(GOPMAIIMOHHBIM pecypcaM, K 0a3aM TaHHBIX, B YUTATBHBIX
3ajax K COpPaBOYHOM M HAYYHOW JUTEpaType, K MEPUOJAMYECKUM HM3JAHUSIM B COOTBETCTBUU C
HAlpaBlieHUEM  TOATOTOBKUA. KOMIBIOTEpHl  OCHAIIEHBl  HEOOXOAUMBIM  KOMILIEKTOM
JUIEH3MOHHOTO IIPOrPaMMHOT0 00eCTIeYeHHUSI.

CBelIeHl/Iﬂ 0 HAJINYIHUH 060py)1013a}mblx y‘leﬁHbIX Kaﬁl’IHeTOB, B TOM YHUCJIE
l'lpPlCl'IOCOﬁ.]'leHHbIX AJISt UCMTOJIB30BaHUA HHBAJIMIAMHU U JUIAMH C OrPAaHNYCHHBIMH
BO3MOKHOCTAMMU 3/10POBbLS

YueOHble ayIUTOPHUH JIsl IPOBeeHUS 3aHATHIl JTeKIMOHHOI0 THIA:
NIPETOIaBaTEIILCKUI CTOJ, CTYJI, CTOJBI M CTYJIbS Ul OO YYAIOIIMXCsI, KITACCHAs JIOCKA.

O0OopynoBanme: IlepcoHaNbHBI KOMIIBIOTED B  KOMIUIEKTE C  IMPOrPAaMMHBIM
o0ecriedyeHneM, BBIXOJIOM B CeTh VHTEpHET W JOCTYNOM B JJEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBatenbuyto cpeay COI'Y. Ilpoekrop Epson EB-735Fi - koMIieKT mocTaBku (KperuieHHE
JUIS TIpoeKTopa, mHyp nuranus) — 1mr. Hoyroyk 000 "AMCUDJITEXHO" — 1.

IMporpammuoe odecieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanust Sunrav WEB Class, Cucrema xommbroteproii Bepctku  MikTex, Kasperksy
Endpoint Security, I[IporpammHoe obecnieyeHne Uil peIaKTHPOBAHHUS XUMUYECKUX Gopmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUU «AHTHIUTaruat.BY3y», [Iporpamma as
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OBM «bank BompocoB mjis KoHTposds 3HaHui», VSDESK, Ycmyrm cBsizu (moctym kK cetu
untepHer), MOODLE, JIuunslii xkaOuner ctyneHnrta/corpyanuka, KOII (momeH Ha sHOekce),
Pycl'apa, ViPNet.

JlabGoparopusi aHAJTUTHYECKOH XMMHUM M (PU3UKO-XUMHUYECKHX METOA0B aHAJIU3A IS
IIPOBEJCHUS 3aHATUN CEMMHAPCKOTO THIA, 1a00PAaTOPHBIX 3aHITUN, KypCOBOIO MPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX DPA0OT), TPYIMIOBBIX M HHAWBHUIYaJIbHBIX KOHCYJIbTAIMM, a TaKxke
CaMOCTOSITENIbHOW paboThl 00ydYaIOMIMXCs: MPENnoJaBaTelIbCKUI CTON, CTYJ, JlabopaTopHbIE
CTOJIBI U CTYJIbS 1JIs1 O0y4aroluXcs, KJIacCHast TOCKa.

Oo0opynoBanue: MyJIbTUMEIUNHBIN KOMILUIEKC (IPOEKTOP, IKPaH, KOMITBIOTEP, KOJIOHKH)
C MpOrpaMMHBIM OOEeCIeuYeHHEM, BBIXOJOM B ceTb MHTepHET M JOCTYyNOM B 3JIEKTPOHHYIO
uH(popMarnoHHO-00pa3oBarensHyo cpeay COI'Y.

IIporpammuoe odecneuenne: Windows 7 Professional; Office Standard 2016; Cucrema
kommnbroTepHoit BepcTku  MikTex; Kasperksy Endpoint Security; Cucrema TtecTupoBaHus
Sunrav WEB Class; [Iporpammuoe o0GecrieueHue 11t peJakTUpOBaHUs XUMUYECKuX hopmyd Isis
Draw; Cucrema mnoucka TEKCTOBBIX 3auMCTBOBaHMM «AHTuminaruat.BY3y»; Ilporpamma ains
OBM «bank BompocoB s koHTpouss 3HaHui»; VSDESK; Venyru cBs3u (moctynm K ceTu
uatepHet); MOODLE; JInuHblii KaOMHET CTyICHTa/COTPYTHUKA.

JlabopaTopHoe oGopynoBanue: pH-merp-mummBonsT™MeTp PH-150MU — 2 mT.
AxBamuctuiusitop J12-25- 1 wt. bans Boxsnas asyxmectHas UT-4302E ULAB- 1 mr. Bechr
ananutnyeckue SHINKO HT 84RCE c mosepkoit — lmr. Becst EK6000i- 1 mT. Becnl
naboparopusie CAS MW-120 - 1 mt. Becsl maboparopusie snekrponHsie BMS5101- 1 .
Y4ebHo-nmabopaTopHblil KoMIuieke "dusznueckas u KoutouaHas xumus''- 1 mr. ®oromerp KDOK-
3-01-1 mr. IIkad cymmnpabi (801, Kamepa u3 Hepk.ctanmw, nuama3zon 50-200 C)- 1 .
Lentpudyra Tagler HacTonpHas nadopatopHas MmeaunuHckas mo TY — mT. Beckbl anekTpoHHbIE
MW-300 r-1 mr. Uonomep WM-510 (crammaprtaseiii)-2mr. Kongyktomep Dkcnept 002-2-6H- 1
mrt. HarpeBatensnas minuta ES-H3040-1 mr. Ileus wmydenpHas snekTpokamepHas
3yboTexHudeckas st HarpeBa auTedHbIx popm DKIIC-10- 1 mt. INonspumerp xpyrosoii CM-
3-1 mr. Peppaxkromerp MPD-45452M ¢ noacserkoit u jomn. mkangoi-1 mr. Cnektpogoromerp
[13-5300BU- 1 mr. Memanka MarautHas ¢ noporpesoMm IID 6110- 2 mr. Kongykromerp
MAPK-603/1 — 1 .

JlabopaTtopuss PU3UKO-XMMHYECKMX METOJ0B aHAJIW3a ISl NPOBEACHUS HAay4dHO-
UCCIIEIOBATEIbCKOW  paboOThl, KypCOBOI'O  INPOEKTUPOBAHMS, BBINOJHEHUS  BBIMTYCKHBIX
KB (PUKAITMOHHBIX pabor, IPyHIOBBIX u MHAUBU1YaJIbHBIX KOHCYJIbTaINi:
IpernoIaBaTeIbCKUIl CTOM, CTYJI, 1a00paTOPHBIE CTOJBI M CTYJIbS ISl 00YyYaIOIIMXCSL.

OobopynoBanue: IlepcOHAIBHBIM KOMIIBIOTED B KOMIUIEKTE C€ IIPOTrPaMMHBIM
o0ecrieyeHneM, BBIXOJIOM B ceThb MHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
obpazoBarenbhyto cpexy COI'Y -2 mr.

IMporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanust Sunrav WEB Class, Cucrema xommbroreproii Bepctku  MikTex, Kasperksy
Endpoint Security, I[IporpammHoe obecniedyeHne Uil peIaKTHPOBAHHUS XUMUYECKUX Gopmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUTaruat.BY3y», [Iporpamma mns
OBM «bank BompocoB st KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctyn Kk cetu
uateprer), MOODLE, Jluunelii kabuner cryaeHTta/coTpymannka, KOII (momeH Ha siHIEKCe),
Pycl'apn, ViPNet.

JlabopaTtopHoe oGopyaoBanue: IlpuTouHO-BBHITSDKHAass  ycTaHoBKa  (30HT U3
ourHkoBaHHOi cranmu 2000*600*400-2 crtona). Anamuzatop "®moopar -02-2M"- 1 miT.
ATtomHO-Ab6copOunonnsiii ciekrpomerp MI'A-1000 ¢ aBrocemmiepom- 1 mrt. ®otomerp KDOK-
3-01- 1 mr. [Tnamennsiii potomerp PIIA-2-01 30M3- 1 wt. Cnekrodoromerp I13-5400Y O- 1
mT. Memanka MarauTHas ¢ nogorpesom [13 6110- 2 mr.
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JlaGoparopusi XMMHUM OKPY:KaWIIel cpeabl W IKOJOTMYECKOH 0e30MaCHOCTH s
MIPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, Ta0OPATOPHBIX 3aHITHIA, KYPCOBOTO MPOSKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX DPA0OT), TPYIMIOBBIX M HHAMBHUIYaJIbHBIX KOHCYJIbTAIMM, a TaKxke
CaMOCTOSITENIbHON paboThl 00yYarOIUXCS: MPENOAABATENbCKUNA CTOJ, CTYJI, CTOJBI U CTYJbS IS
oOyuaromuxcsi, 1ab0paToOpHbIE CTOJBI, KJIaCCHAs JOCKA.

Oo6opynoBanue: MyJIbTUMEIUNHBIN KOMIUIEKC (IPOEKTOP, IKPaH, KOMITBIOTEP, KOJIOHKH)
C MpOrpaMMHBIM OOeCIeuYeHHEeM, BBIXOJOM B ceTb MHTepHET M JOCTYyNnOM B 3JEKTPOHHYIO
uH(popMannoHHO-00pa3oBarensHyo cpeay COI'Y.

IIporpammuoe ooecneuenne: Windows 7 Professional; Office Standard 2016; Cuctema
kommnbioTepHoit BepcTku  MikTex; Kasperksy Endpoint Security; Cucrema TtecTupoBaHus
Sunrav WEB Class; [Iporpammuoe o0GecriedueHue 11t peJakTUpOBaHUS XUMUYECKUX hopmyd Isis
Draw; Cucrema mnoucka TEKCTOBBIX 3auMCTBOBaHMM «AHTuIuiaruat.BY3y»; Ilporpamma s
OBM «bank BompocoB mis koHTpois 3HaHui»; VSDESK; Ycayru cBszu (moctym K cetu
untepHet); MOODLE; JInuyHblii KaOMHET CTyIEHTa/COTPYTHUKA.

JlabopaTopHoe obopynoBanue: lllkad cymunpabiii SNOL 67/350 LN — 1 mt. MoHOMEp
N-510 (cranpmaptasiil)- 1 wmr. Konaykromerp mnopratuBHbiii OHAUS ST300C-1 .
Pedpakromerp MPD-454b2M c moxacBeTkoi u gom.mkanon-1 mr. pH-merp 150 MU- 1 .
Memanka MarautHas ¢ nogorpesom 13 6110- 2 mr. bans Boxsnas nByxmectnas UT-4302E
ULAB-1 mT. VYueOGHO-1a00paTOpHBIi KOMIUIEKC "DKOJOTMYeCKUd MOHUTOpUHT"-1 1iT.
Konnyxromerp nopraruBusiii OHAUS ST300C- 1 mt. HarpeBarensnas mura ES-H3040-1 mt.
pH-metp 150 MU-1 mt. Becsl mabopatopubie npenu3nonnbie ET-300I1 ¢ moBepkoii-1 miT.

KoMnbloTepHblil KJIace AJisl MPOBeJAEHUS TEKYLIero KOHTPOJIS W IPOMEXKYTOYHOMI
aTTeCcTallH, 2 TAKIKE CAMOCTOSTEILHOH PadoThl 00yYaKOIMXCS:

NPEnoAaBaTeIbCKUI CTOJ, CTYJ, CTOJIBI M CTYJIBS JUI 00YYatOIMXCs, KIIacCHAs JIOCKa.

O0opynoBanmne: KoMIploTepbl It  KOMIBIOTEPHOTO Kjlacca B  KOMIUIEKTE C
NPOTrPaMMHBIM OOECIIe4eHUEM, BBIXOAOM B CeTh VIHTEpHET M JOCTYNIOM B 3JIEKTPOHHYIO
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO0 cpeny Corvy. WuTepakTuBHAas JI0CKa
787(1702070/15112/11344/2+), uctounuku GecriepeboitHoro nutanus Ippon, KoMMyTaTop s
kiacca D-Link DGS-10240, npoektop Beno MX503.

IMporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanusi Sunrav. WEB Class, Cucrema xommbrorepHoit Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe obecriedeHue Uit peIakTHPOBaHUs XUMHYECKUX hopmyn ISis
Draw, Cucrema moucka TEKCTOBBIX 3auMMCTBOBaHUU «AHTHIUIaruat.BY3y», [Iporpamma mis
OBM «bank BompocoB s KoHTposs 3HaHui», VSDESK, Vcnyru cBszu (moctyn k cetu
untepHer), MOODLE, JInunslii xkabuHer crynenrta/corpyanuka, KOII (momeH Ha siHIEKce),
Pyclapna, ViPNet.

bubinorexka, B TOM 4Mcie YHTAJIBHBIA 3aJ: CTOJBl M CTYJIbsS U1 OOYyYaroIIuXcs;
KOMITHIOTEPHl B KOMIUIEKTE C TMPOTPAaMMHBIM OOeCTieYeHHeM, BBIXOAOM B ceTh MHTepHEeT u
JOCTYTIOM B AJIEKTPOHHYIO0 HH(pOpMaImoHHOo-00pa3zoBaTenbhyto cpeny COI'Y.

IMporpammuoe odecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanuss Sunrav. WEB Class, Cucrema kommbrotepHoit Bepctku  MikTex, Kasperksy
Endpoint Security, IIporpammHuoe obecrieueHue i peIakKTHPOBAHUS XUMUYeCKHX (popmyir ISis
Draw, Cucrema momMcKa TEKCTOBBIX 3aMMCTBOBaHHMU «AHTHIUIaruat.BY3», Ilporpamma mis
OBM «bank BompocoB misi kKoHTposs 3HaHWi», VSDESK, Ycmyrum cBssm (moctynm kx cetn
untepHer), MOODLE, JIuunblii kaOuner ctyaeHnrta/corpyanuka, KOII (momeH Ha sHaekce),
Pycl'apn, ViPNet.

OBbC «YuuBepcurerckas oudanoreka ONLINE» https://biblioclub.ru
3bC «KoncynsranT crynenta» http://www.studentlibrary.ru
3BC «tOpaiit» www.biblio-online.ru
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

DnexTpoHHas oubnmoreka auccepranuu u apropedeparos PI'6(DB/1 PI'B) https://dvs.rsl.ru

ObC «Hay4Hnas snekrpoHHas oubnmoteka eLibrary.ru»_http://elibrary.ru.
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