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PABOYASA NTPOT'PAMMA JUCHUIIJIMHBI (MOOY JIST)

BF1.B.JIB.01.02 METO/Ibl WIEHTU®UKAIIMA B AHAJTUTUYECKOM XUMUN

Hampasnenue noarorosku/cneruanbHocTh 04.04.01 Xumus
Hanpasnennocts (npoduis) / cienuanuzaus AHanutHueckas XUMHUs
®opma 00yueHHs OUHast

KBanuduxamus BeITyCKHUKA MarucTp

Kpacnomap 2025



Pabouas mnporpamma AMCUMIUIMHBL MeToAbl HIASCHTU(PHUKAIUU B AHAIUTUYECKOW XHUMHUU
cocTaBlieHa B cOOTBeTCTBHH ¢ DeepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaAHIAPTOM
BBICIIETO 00pa3oBaHus 10 HampaieHduto mnoarotoBku 04.04.01 Xwumwusi, yTBEP>KICHHOTO
npuka3zoM MunoOpnayku PO Ne 655 or 13.07.2017.

[Iporpammy cocraBuiia:
npodeccop kadenpsl aHanmutrdeckoit xumun  T.I7. [ronko

Pabouas mporpamma yTBepikIeHa Ha 3ace1aHnnu Kadeapsl (BHITYCKAIOMICH )
aHamuTudeckoi xumun 17 ampens 2025 r., mpoTokos Ne 7.
3aBenytouiuii kadeapoil (BbIMyCcKaromen)

I.X.H., mpodeccop Temepnamies 3.A.

YTBepx/IeHa Ha 3acelaHuM Y9eOHO-METOINIEeCKON KOMUCCHH (DaKyIIbTeTa
XMUMHH ¥ BBICOKHX TexHonoruit 24 anpenst 2025 r., mpoTokon Ne 7.
[Tpencenarens YMK ¢akynbTeTa XMUMUU U BBICOKUX TEXHOJOTHMA

noueHTt becnanos A.B.

DKcnepr:

J-p xum. Hayk, ipodeccop, npodeccop kadenpbl CTaHAAPTU3ALNN, METPOJIIOTUHU U YIIPABICHUS
Ka4eCTBOM MHCTHUTYTA MUILEBON MpOMBIIIIIeHHOCTH Ky0aHCKOro rocy1apcTBEHHOTO
texHosornueckoro ynusepcurera H.K. Ctpuxos



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1 Heanp AucHUNINMHBI

®dI'OC BO no nanpasnenuro noarotoBku 04.04.01 «Xumwus» BKIO4aeT TpeOOBaHUS,
CBSI3aHHBIE C PELICHWEM KOMIUIEKCHBIX 3a/lad B OpPraHMW3alMOHHO-YIIPaBJICHYECKOH, HAyYHO-
HCCJIEIOBATENIHCKOM U MPOU3BOICTBEHHO-TEXHOIOTHUECKOH chepax NesTeIbHOCTH, CBSI3aHHBIE C
UCIIOJIb30BAHUEM XUMHUYECKUX SIBICHHUI U MPOLECCOB, YYACTUEM B UCCIEHOBAHUSAX XUMUUYECKHUX
IPOIIECCOB, MPOUCXOAALINX B IIPUPOIE U MPOBOAMMBIX B JIAOOPATOPHBIX YCIOBUSX, BBISIBICHUEM
00LIMX 3aKOHOMEPHOCTEN UX MPOTEKAHUS U BOSMOXKHOCTSIMU YIIPaBJICHUS UMHU.

B pamkax oOecrmeyeHus BBITOJHEHHsS 3TUX TpeOoBaHWi M B coorBercTBUU ¢ OIIOIT
pa3paboTaHa mporpaMMa JUCIHUILTUHBI «MeTobl WACHTU(PHUKAIMA B aHATUTUYECKON XUMHUNY,
LEJNbI0 KOTOPOHl SIBIISIETCS O3HAKOMJICHHE C OCOOEHHOCTSMH COCTaBa OOBEKTOB OKpY’Karollei
Cpenbl, UX 3arpA3HUTEISIMU U C COCTOSHHMEM M AKTYyaJIbHBIMU 33/1auaMHM  HUX HKOJIOTUYECKOTO
KOHTPOJIA.

1.2 3apauyn AMCOUILINHBI

— ¢dopmupoBanne y oOydaromUXCs TMPEICTaBICHUS O METOJaX XapakTepu3aluu
XUMHUYECKOT'O COCTaBa MIPUPOJIHBIX 0OBEKTOB C IMO3HUIIMUA OLEHKH YKOJIOTHYECKON CHTYAIIWH,

—TIpUMEHEHNE MOJIYUCHHBIX 3HAHWM JJi1 HCCIENOBAaHUN B paMKaxX peaabHOU
HKOJIOTUYECKON TTPOOIIEMBI;

— W3y4YeHHe MPHUHIMIIOB, BHUAOB M I[OKa3zarejell WIACHTH(PHUKAIUHN; -YCTaHOBICHHE
UICHTU(DULIHPYIOIIUX ITPU3HAKOB;

—  H3y4eHHUE  COBPEMEHHBIX  METOAOB  HACHTUDUKAIMM W OOHApYKEHUS
banbcuPUIIPOBAHHBIX ITPOIOBOJIECTBEHHBIX TOBAPOB;

— YCBOGHHME METOJOB  OMNpeAeNeHUus, TMNPUMEHIEMbIX TMpH  WACHTU(PUKAIIH
MIPOMBIIIUICHHBIX TOBApOB, BEIIECTB U MaTEPUATIOB;

— MOJy4YeHHEe MPAKTUYECKUX HABBIKOB PabOThI HA COBPEMEHHOM 000PYOBaHHH.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuumimmba «MeToapl HUACHTU(GHUKAIMA B aHAINTHYECKOM XUMHM» OTHOCHUTCS K
JUCIUIUIMHE 1O  BbIOOpY 4acTH  y4yeOHOro IulaHa, (QOpMUPYEMOM  ydyaCTHUKaMU
00pa30BaTeNbHBIX OTHOUICHUH, SIBJISETCS JIOTHYECKUM IPOJI0JDKEHUEM DPa3JiesioB 00s3aTeNIbHOM
yacTl. OHa JIOTUYECKU U MHPOPMAIIMOHHO CBSI3aHa CO CIEAYIOIIUMHU JUCIUIUIMHAMU:

«CoBpeMeHHasi aHamuTHUYecKass XUMHUsA»; «COBpeMEHHBbIE METOJbl Xpomarorpapuu;
«CoBpeMeHHasi BOJIbTaMIIEPOMETPHSI».

1.4 TlepeuyeHb NUIAHMPYEMBbIX pe3yJbTATOB 00y4eHHMs 1O AWCHMILIMHE (MOAY.JI0),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOMH MPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
oOyyaromuxcst mpohecCUOHATBHBIX KOMIETEHIUH

KOH 1 HAUMCHOBAHUEC MHAUKATOPA P€3yJ'II)TaTBI 06yquI/I${ o AUCIUILIINHE
JOCTHXCHUA KOMIICTCHIINN

IIK-1. CnocobeH OCyIIEeCTBIATh CTaHAAPTHHIE OIEPAalMU IO TpeaIaraeMbIM METOIMKaM, HalpaBlIeHHBIE Ha
MOJIyYeHHE M MCCIIE0BAHNE PA3INUHBIX COSIMHEHHI i MaTepPHAJIOB

WIIK-1.1 OcymecTBuseT BHIOOP aAEKBAaTHBIX | 3HAET TEOPETHUECKHE M  METOJOJIOTHYECKHE OCHOBEI
METOJIOB pELICHUs] Hay4YHO-HMCCIIE0BATEIbCKUX | METOJOB MICHTH(UKAIMN

3ajau YMeeT npoBOAMTH UCCIIEI0BAHUS, OLIEHKY U BEIOOD
HEeo0X0IMMOro 000pYAOBaHNUS M BCIIOMOTATENbHBIX CPEJICTB




Kox n HanmeHOBaHNE WHANKATOpa PesynbraTel 00y4eHus IO TUCIUIIINHE
JOCTIDKEHHSI KOMIIETCHITHH

JJIA IPOBCACHUA HCCHeﬂOBaHHﬁ; IMPOBEPKY
pa6OTOCHOCO6HOCTI/I " aganTanuio MECTOAUKHU aHaJIn3a AJId
KOHKPETHOT'O 00BeKTa HCCJICAOBAHUA

Bnaneer HaBbIKamMu IMPpOBEACHUA HCCJICIOBAaHUI M aHAIM3a

WIIK-1.2. Ilnanupyer paboTy 1o peuieHuro | 3HAaeT METOJOJIOTHIO ITPOBEJCHHUS HAYYHBIX UCCIICJOBAHUN
HAay4YHO-UCCIIEIOBATENILCKUX 33/Ja4 B BBIOPAaHHOH | YMeeT IIIaHMPOBATh U HHTEPIPETHPOBATH PE3YIbTATHI;
00J1aCTH XMMUH WA CMEXHBIX HaYK IPOBECTH  aHAJM3  COCTOSHUSL ~ BOMPOCA,  UCHOJB3YS
JMTEpaTypHble HCTOYHUKU

Bnameer ocHOBaMH IJIAHHUPOBAHMS 3KCIEPUMEHTa U
NPOBEJECHUsI HEOOXOAUMBIX PACUETOB

2. CTpPyKTYpAa M cojiepKaHne TUCIUTTHHbI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmiast TPyA0EMKOCTh JAUCIUILIAHBI cOCTaBisieT 4 3aderHbie eauuuilpl (144 gaca), ux
pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TAOIHIIE.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachrn)
3
KonrakTHasi paGoTa, B TOM YHCIe: 56,2 56,2
AyIUTOpHBIE 3aHATHS (BCET0) 56 56
3aHgaTHSA JIEKIUOHHOIO TUIA 28 28
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHE -
3aHSTHS) ]
JlaGopaTopHble 3aHATHUS 28 28

HNnas koHTaKkTHasA padora:

Kontpoisb camocTtositenbHo padotsl (KCP) - -

ITpomesxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe 87,8 87,8
KypcoBas pabora - -
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 22 22

BrinonHenne MHAMBUYaTbHBIX 3aaHUH (TIOTOTOBKA
COOOIIeHUH, Tpe3eHTaluil)

Pedepar 30,8 30,8

ITonroroBKa K TeKyleMy KOHTPOJIIO 35 35

KouTtpoJb:

IToaroToBKa K 3K3aMeHy - -

OO61ast TpyA0E€MKOCTh qac. 144 144
E aT60(1)\i :che KOHTAKTHAA | proy | goo

4 4

3ad. el

2.2 CTpyKTypa IMCUMILIMHbI:
Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTUHBI.
Paznenbl TUCHMIUIMHEL, U3yyaeMble B ceMecTpe 3

KomnuectBo yacos

Bueayau
Ne HaunmenoBanwme pasnenoB (TeM) Beero AyautopHas _T: Zjﬂ
paborta P
pabora




J |13 | JIP CPC
1 2 3 4 5 6 7

Kiraccudukanns 3K0TOKCHKAHTOB; (DH3UKO-XUMHUICCKHE

1 CBOWCTBA U PACTIPOCTPAHEHUE B MPUPOHBIX Cpeiax. o4 4 20
OCOOEHHOCTH IKOJIOTO-aHATTUTHYECKOTO0 MOHUTOPHHTA
00BEKTOB OKPYXKAIOMIEH CPeIbl

2 Hosrie Texnonorum npodonoarotroBku OOC mis nenei 34 4 10 20
OTIPEICIICHHSI CYTTEPIKOTOKCHKAHTOB
Hogsie TexHONIOrMY HaeHTHQUKAINY (pa3paOdoTKa U

3. IIPUMEHEHHUE CEJICKTUBHBIX JETCKTOPOB; THOPHIHbIC 34 4 10 20
METO/IbI aHAJIN3A).
I'nbpuaHbBIe METOIBI B MACHTH(GUKAIIMY TIPHOPUTETHBIX

4. . 51,8 | 16 8 27,8
sarpszauTeneit OOC, 6uocpe M MUIIEBHIX MPOTYKTOB.
HUmoezo no oucyuniune 143,8 | 28 28 87,8
HUKP 0,2
Bceeo 144

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA
Ne HaumenoBanue Cozepuanme paszena Dopma TeKyIero
paszena KOHTPOJIS
1 2 3 4
1. |Knaccuduxamus Knaccudukanuss  sxorokcukantoB  1o|KoswtokBuym 1

9KOTOKCHKAHTOB; (hU3HKO-
XUMHYECKHE CBOWICTBA B
pacrpocTpaHeHHE B
MPUPOTHBIX CpPeax.
OCoOEHHOCTH 3KO0JI0r0-
AHAJTUTHYECKOTO
MOHHUTOPHHTA OOHEKTOB
OKPYKaIOIIEH Cpebl

CTEIIEHH OMNACHOCTH Ul  OKpYXarouleu
Cpelbl. OcHOBHbIE HMCTOYHUKHU
9KOTOKCUKaHTOB (IpOU3BOJCTBEHHBIE
MIPOLIECCh,  WCIIOJIb30BAHME  MPOAYKLUH,
aBTOMOOWJIbHBIM TpaHCHOPT, OBITOBBIE U
MIPOMBIIIJICHHBIE  OTXOJIbl,  IOCJIEICTBHS
Ype3BbIUAiHBIX CUTYAIHH).
PU3NKO-XMMHUYECKHE CBOWCTBA U
pacnpoCTpaHEHUE B IPUPOJHBIX CpeAax:
MOJINXJIOPUPOBAHHbBIE TUOKCUHBI,
nu0eH30(ypanbl, OudeHusl,
XJIOPOPraHU4eCKHE NMEeCTULUBI,
MOJINIUKINYECKUE apOMATUYECKUE
YTJI€BOI0POIbl, HUITPO3aMUHBI U
a(JIaTOKCHUHBI, PAJMOHYKIU/IbI, TSKEIbIE
METaJLJIBbL.

3aJa4M U CXeMa IKOJIOr0-aHATUTUYECKOTO
MOHUTOPHHIA 3arpsI3HEHHUN. DKOJIOTHYECKOE
HopMupoBaHue. OnpeeseHne cie10B
TOKCUKAHTOB: BBIOOp METO/Ia aHaJIN3a U
npuOOpHOTo obecreyeHus; KOHTPOJIb
KauecTBa U3MEPEHHUS.

MOHUTOPHHT aTMOC(EPHBIX 3arpsI3HEHUIN
U TPAHCTPAaHUYHBIX 3arpsI3HUTENEH.
MOHMTOPHHT TOBEPXHOCTHBIX BOJ M IOHHBIX
OTJIOKEHUH. MonuTOopUHT II0YB u
pPacTUTENBbHOCTH. MOHUTOPUHI  MHILEBBIX

IIPOJTYKTOB.




HoBrie TexHOTOTHH
npobonoaroroku OOC
JUTS TISJICH OTpeIeNICHUS
CYNEePIKOTOKCUKAHTOB

TBepnodasnas  sKcTpakius
o eHmI)TaTHIbL;
MOTUGUIIMPOBAHHBIC
MetaiioB).  TBepmodasznas
MaTpuIbl. TBepaodasHas MHKPOIKCTPAKITHSL.
Cepxkpurnueckas (IFOUIHAS SKCTPAKITHS.
DKCTpaKIUs CyOKpUTHYECKOU BOJIOH.
DKCTpakius B MUKPOBOJIHOBOM TIOJIE.
[lepcnieKTUBHBIE METOJIBI TTPOOOTIOATOTOBKHY:
(KOHILIEHTPUPOBAHUE O0IBIINX poo;
KPUOTCHHOE KOHIICHTPUPOBAHUE,
TBepaodazHas IKCTPAKITHS;
XeMOCOPOITMOHHOE KOHIICHTPUPOBaHUE,
MACCUBHBIE  METOJIbI;
(mecopOrust mpumeceit)

(TeHaKCHI;

COpPOCHTHI,
HAHOYACTUI[AMHU
JTUCTICPCHSI

IpoOOMOATrOTOBKA

Komnoksuym 2.
Pedepar (Tema
10 BBIOOPY U3
paszaenos 2-4)
3amura
1a00paTOPHBIX
pabor.

3. |HoBsle TexHOMOTHH [IpuHLMIIBI Macc- ¥ XpOMaTo-Macc- Komnoksuywm 3.
uaeHTU(UKAIIH cnektpomerpun. Maentuduxanus mo macc- |Pedepat (Tema
(pa3pabotka u crekTpaM. TaHieMHas Macc-CIIEKTPOMETPHUSL. |[10 BBIOOPY U3
pUMEHEHUE [IpakTuka uaeHTUuGUKAIIH. pasnenos 2-4)
CEJIEKTUBHBIX JI€TEKTOPOB; | Pa3paboTka U NpuMeHEeHUE CEJIEKTUBHBIX  |3aluTa
TUOpUAHBIE METOBI JETEKTOPOB B ra30BOM XxpomMaTopraduu. 1a00paTOPHBIX
aHaJIn3a). CenexrtuBHble 1eTeKTophl B BOXX pabor.

(pyopumeTpuyeckue, SEKTPOXUMUIECKHE)

4. 'uOpuaHble METO/BI B WNnentudukanus npuoputeTHbIX |KomutokBuym 3.
uaeHTU(UKAIIH 3arpsi3HeHuil  Bo3ayxa.  [Ipmoputernsie|Pedepar (Tema
NPUOPUTETHBIX 3arpsi3HEHUS BOJIBI. Wnentuduxanms|no BeIOOpY U3
zarpsizauteneid OOC, MIPUPOIAHBIX 3arps3HEHUI IIOYBBL. [pa3aeiion 2-4)
Ourocpe U MHUILEBbIX WNnentudukanus 3arpszHeHuil B Ouocpenax.|3ammra
HPOIYKTOB. Wnentudukanus 3arps3HEHUN B MUIIEBBIX 1A0OPATOPHBIX

MPOJYKTAX. pabor.
KombOunanuu THOPUIHBIX METOOB.
Ycenosus OJIHO3HA4YHOU
Xxpomarorpadudeckoi UICHTUPUKAIUN
OpraHWYECKUX COeIMHEHMM. Pa3BenodyHslil u
nojTBepxkAaouii  aHanu3. HanexxHocThb
UJIeHTU(DUKAITIT
2.3.2 3aHATHS CEMHUHAPCKOr0 TUIA (J1abopaTopHbIe PadoThI)
(Dopma
HaumeHoBaHue
No asmena HanMeHoBaHuE 1a00paTOPHBIX paboT  [FEKYIIEero
KOHTpOJIS
1 2 3 4
OCco00EHHOCTH DKOJIOTO- ITousa. MeTtoap! onpeaeeHus|3anmra
AQHAJIMTUYECKOT'0 MOHUTOPHHTA [IECTULIUIOB 1abopaTopHOii
00BEKTOB OKPYKAIOIIEH CpeIbl paboThl
Oco6eHHOCTH 2KOJI0T0- Omnpenenenus OeH3onupeHa B|3ammuTa
aQHAJIMTUYECKOTO MOHUTOPHUHTA [aTMOC(HEPHOM BO3yXe nabopaTtopHoOi
00BEKTOB OKpYKaloIIel cpeibl paboThI
Oco0eHHOCTH DKOJIOTO- Ornpenenennsi 6€H30MMPEHA B MOYBE  3amuTa
AHAJIMTUYECKOT'O MOHUTOPHUHTA 1a00paTOpHOIL




AHAIIUTUYCCKOI'O MOHUTOPUHIA

00BEKTOB OKPYKAIOIIEH CpeJIbl paboThl
4 |Oco0eHHOCTH DKOJIOTO- Ornpezenenus NECTULUIOB B MUIIEBBIX |3alllUTa
AQHAJTUTHYECKOT'O0 MOHUTOPHHTA [ITPOJAYKTaX 71a00paTOpHOIA
00BEKTOB OKPYXKAIOIIEH CpeIbl paboThI
5 |OcobeHHOCTH PKOJIOTO- Onpenenenus IIECTULIMI0B B|3amura
AQHAJTMTHYECKOT'0 MOHUTOPHHTA [IPUPOHBIX BOJIAX "1abopaTopHOii
00BEKTOB OKPYKAIOIIEH CpeJIbl paboThl
6 |OOmas xapakTeprcTuKa OnpezneneHre aHKOHOAKTUBHBIX 3amura
METOOB aHaJIN3a MPUPOIHBIX |[TOBEPXHOCTHO-aKTUBHBIX BEIIECTB B |1Ta00paTOPHOI
00BEKTOB MOYBe. paboThI
7 |OcoGennocTu orbopa u|KoHTpOob 3arpsi3HEHUs noyB|3amura
MTOATOTOBKH po0 pU|HEPTETPOTYKTAMU nabopaTopHOI
MIPOBEICHUH 9KOJIOTO- paboTbl
AHAJTMTHYECKOTO MOHUTOPHHTA
8 |OcobennocTH otrbopa u|Onpenenenne  (GEHOIBHOrO WHACKCA|3aImTa
MOJITOTOBKH npoo MIPH[IPUPOHBIX U CTOYHBIX BOAAX J1a00paTOpHOI
IIPOBEJICHUU 9KOJIOTO- paboThI
AHAJTMTHYECKOTO MOHUTOPHHTA
9 |OcoGennocTu orbopa u|OmnpeneneHrne HUTPATOB U HUTPUTOB B|3amura
MOJITOTOBKH npoo MIPH |[IPUPOIHBIX BOJ1aX |71a00paTOpHOii
MIPOBEICHUHT HKOJIOTO-|CTIEKTPOCKOITMYECKIM METOIOM paboTbl
AHAJMTHYECKOTO0 MOHUTOPHHTA
10|O6m1ast xapaKTepuCTHKA OmpeneneHrne  WMOHHOTO  COCTaBa|3amuTa
METOJIOB aHaJIM3a MPUPOJIHBIX |[IPUPOTHBIX  BOoA  MetomoM  K3D3.|mabopaTopHoit
00BEKTOB OnpeneneHue KaTHOHHOTO — COCTaBa|padOThI
(dactp 1)
11|0O6mas xapakTepucTuKa Omnpenenenye HOHHOIO COCTaBa 3amura
METO/IOB aHallu3a MPUPOJHBIX |IPUPOJIHBIX BOA MeToioM K3D. 1abopaTopHOii
00BEKTOB OrnpeziesieHrie aHMOHHOTO COCTaBa paboTsl
(gacTh 2)
12|O6m1ast xapaKTepruCTHKA Pa3zpaboTka cxembl aHanM3a MUIIEBBIX |3alIUTa
METOJIOB aHaNIu3a MPUPOAHBIX [MIPOAYKTOB (HA MPUMEPE OJHOTO BUJA|TabopaTOpHOU
00BEKTOB 10 BBIOOPY CTY/ICHTA) paboThI
13|O0mas xapakTepucTuKa Pa3paboTka cxembl aHanmuza oOBEKTa|3aluTa
METOJIOB aHAJIM3a MPUPOJIHBIX |OKpYXaromeid cpeabl (Mo BBIOOPY|1abopaTopHO
00BEKTOB CTyJICHTA) o OCHOBHBIM|paOOThI
KOHTPOJIMPYEMBIM TIOKA3aTeIsIM
14|Ocobennoctu otbopa u|KoHTponb 3arps3HeHUs NPUPOIHBIX|3aIInUTa
MOATOTOBKH po6 MpH|BOJ HEPTETPOTyKTaMH nabopaTtopHoi
MPOBEACHUH 3KOJIOTO- paboTsl
AHATMTUYECKOTO MOHUTOPHHTA
15|0Ocobennoctu oTOOpa U Onpenenenne aHnoHoakTUBHBIX [IAB|3ammra
MOATOTOBKH MPOO Mpu B ITP0O0axX CTOYHBIX BOJI nabopaTtopHoOi
MIPOBEACHUH DKOJIOTO- paboTsl

Jlnst Bcex 1a0opaTOpHBIX pabOT MMEIOTCS METOAWYECKHE YKa3aHHUs, YTBEpKJIEHHBbIE Ha

3acenanuu kadeapsl ananutuueckoit xumuun ®I'6OY BO "KyoI'v".

2.3.3 lIpumepHasi TeMaTHKA KyPCOBBIX padoT

KypcoBast pabota yueOHBIM IIIaHOM HE MPeTyCMOTpEHA




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILINHE (MOIYJII0)

Bun CPC

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

2

3

Pedepar

OOBEKTBl  OKpYXKAaIOIIeH Cpeabl W WX  AHATUTHYCCKHM
koHTposib.//Ilon pen. T.H. IllexoBuoBoii; B 2-x Tomax;
Kpacuonap, 2007

[ronko T.I'., Boponosa O.b., Hukonaesa H.A. IIpo6ooT6op u
IpoOONOArOTOBKAa B  XMMHMYECKOM aHaiu3e M3parenbcko-
nosmrpapuuecknii neHTp Kyol'Y,Kpacnonap, 2014, 345c.
Hpyros, F0.C. IIpoGonoaroroBka B 3KOJOTMYECKOM aHAJIMU3E:
npakTuaeckoe pykosojctso / FO.C. [Ipyros, A.A. Pogun. — M.:
BUHOM.  JlaGopatopus  3Hammii. —2009. —  855c.
https://www.book.ru/book/924000/view2/1

JlebyxoB B.M. ®u3znko-xuMHYECKHE METOABl HCCIIECIOBAHUS
[DnexTponHbIit pecype]: Yuebnuk / B.U. Jlebyxos, A.W. Oxkapa,
JLII. TIlaBmrouenkoma; mox pea. AWM. Oxapa. — CII6.:
W3narensctBo «Jlanby, 2012. — 480 c. : wi. — (YueOHUK ais
By30B. CnernanbHas iaureparypa). — ISBN: 978-5-8114-1320-1.
— Pexxum nocryma: https://e.lanbook.com/book/4543#book _name

[TpopaboTka yueOHOTO
(TEOpETHYECKOTO)
marepuaia

OOBEKTHl  OKpy)XKaroliel cpeapl W HUX  AHATUTHYECKUU
koHTpoJib.//Ilon pen. T.H. IllexoBuoBoii; B 2-x Tomax;
Kpacuogap, 2007.

[Mronko T.I'., BoponoBa O.b., Hukonaera H.A. IIpoGooT6op u
npoOOMOAroTOBKa B  XMMHMYECKOM aHanuize l3garenbcko-
nonurpaduueckuii nentp KyolI'Y, Kpacnonap, 2014, 345c.
Hpyros, FO.C. IIpo6GonoAaroroBka B 3KOJOTMYECKOM aHAJIHU3E:
npaktuyeckoe pykoBojactso / FO.C. [Ipyros, A.A. Poaun. — M.:
BUHOM.  JlaGopatopus  3Hammii. —2009. —  855c.
https://www.book.ru/book/924000/view2/1

JlebyxoB B.M. ®Ou3znko-xUMHUECKHE METOJABl HCCIIECIOBAHUS
[DnexTponHbIi pecype]: Yuebnuk / B.U. Jlebyxos, A.W. Oxkapa,
JLII. TlaBmrouenkoma; mox pen. A.M. Oxapa. — CII6.:
M3narensctBo «Jlamby, 2012. — 480 c. : wi. — (YueOHUK as
By30B. CrierimanbHast aureparypa). — ISBN: 978-5-8114-1320-1.
— Pexxum mocryna: https://e.lanbook.com/book/4543#book_name

[ToaroroBka Kk TeKymemy
KOHTPOJIIO

OOBEKTHl  OKpY)XaroIel cpeapl W HX  aHAIUTHYECKUH
koutponb.//Ilog pen. T.H. IllexoBmomoii; B 2-x ToMax;
Kpacnonmap, 2007

[roniko T.I'., BoponoBa O.b., Hukonaera H.A. IIpoGootbop u
MpoOOMOAroTOBKa B  XMMHYECKOM aHanuize M3garenbcko-
nonurpaduueckuii nentp Kyol'Y,Kpacnonap, 2014, 345c.
Hpyros, FO.C. IIpo6GomnoaroroBka B 3KOJOTUYECKOM aHaJIH3E:
npaktudyeckoe pykoBojactso / FO.C. JIpyros, A.A. Pogun. — M.:
BUHOM.  JlaGopatopus  3Hammii. —-2009. —  855c.
https://www.book.ru/book/924000/view2/1

JlebyxoB B.M. ®Ou3nko-xuMHUECKHE METOABl HCCIICIOBAHUS
[DnexTpoHHbIi pecype]: Yueonuk / B.U. JleGyxos, A.W. Oxkapa,
JLII. TlaBmrouenkoma; mox pen. A.M. Oxapa. — CII6.:
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M3narensctBo «Jlanby, 2012. — 480 c. : wi. — (YueOHUK aJis
By30B. CrnierinanbHas aureparypa). — ISBN: 978-5-8114-1320-1.
— Pesxum mocryma: https://e.lanbook.com/book/4543#book _name

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM X 3JJOPOBBS U BOCTIPUATHS HHPOPMAITUH:
JIJist TUI ¢ HapYIIICHUSIME 3PCHUS
—B TIEYaTHOH (popMe yBEeTHMUEHHBIM HIPU(TOM,
— B (hopMe JIEKTPOHHOTO IOKYMEHTA,
— B (hopme aynuodaiina,
— B mieyaTHoM popme Ha
s3b1ke bpaiisist. [l nuir ¢
HapyIICHUSIMH CITyXa:
— B miedaTHoi opme,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JLtst YT ¢ HapYIICHUSIME OTIOPHO-/IBUTATEIILHOTO aIlapara;
— B [TIeYaTHOM opme,
— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA,
— B dhopMme ayauodaiina.
JlaHHBI TIepedeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA
o0ydJarouuxcsi.

3. O0pa3oBaTejibHbIE TEXHOJOTMH, NMPHMeHsieMble NMPU OCBOEHUH AUCHMILIUHBI
(Mmonmy.Jist)

B cootBercTBuu ¢ Tpeboanusimu ®@I'OC BO peanuzanus KOMIETEHTHOCTHOTO TTOIX0/1a
npeaycMaTpuBaeT HCIIOJIb30BaHHE B Y4eOHOM IpOLlecCe aKTHUBHBIX M HWHTEPAKTUBHBIX (OpM
NPOBEICHUS 3aHATUH.

Opranu3anus HM3y4eHHs MarTepuajga Kypca OCYILIECTBISETCS Ha OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO MOAXO0Ja M MOATAHOrO (POPMUPOBAHMS YMCTBEHHBIX AeHCTBH. Jlekuuu u
1abopaTOpHbIE 3aHATHS CIOCOOCTBYIOT (OPMHPOBAHUIO Y CTYISHTOB 0a30BbIX 3HAHHA,
OCHOBHBIX MBICIIUTENBHBIX OMNEpPAIfid, Pa3BUTUIO JIOTUKU. JIEKIMM HOCAT MOTHBAIIMOHHO-
MIO3HABATENBHBIA XapakTep; JIA0OpaTOPHBIC 3aHATHUS SBISIOTCS CAMOCTOSTENHBIMA U HMEIOT
poOJIEeMHO-TIONCKOBEIN  XapakTep. [Ipu BBIMONHEHUH 1a0OpaTOPHBIX paboOT pearu3yercs
TBOpYECKas  JEATEIbHOCTb  CTYJEHTa, pa3BUBAeTCI KOMMYHHUKAaTHBHas  CIIOCOOHOCTb,
pa3sBUBAIOTCSI  HABBIKM  apryMEHTHPOBAHHO  BBIpaXaTh CBOM  MBICIM UM HaBBIKH
HKCIIEPUMEHTAIBHOM paboThI.

Jns moBbimieHust 3((HEKTUBHOCTH Y4eOHOTrO Tpollecca MCIOIB3YIOTCS CIEIYIOIIHe
o0pa3oBaTebHbIe TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAIIPABIICHHbBIC Ha
dbopMHpOBaHWE CHCTEMBl 3HAHWI, 3allOMUHAHWE M CBOOOJHOE ONEPHUPOBAHHE HMH, METO]]
npoOJIeMHOTO H3JIOKEHHsT MaTepuana. [lJis yCcnemHoro OCBOSHHsS IHCHUIUIMHBI CTYACHTaM
HEOOXO/MMO OBJIQZIETh HAaBBIKAMH TIPOBENICHHSI ITOMCKA HEOOXOAMMOM HaydyHOH MH(POpPMAaInu B
donax 6ubnmoreku. s 3aKpensieHus MOJYyYEHHBIX TEOPETHUYECKUX 3HAHMM U MPAKTUYECKUX
HaBBIKOB M C LIEIbI0O MPOPECCHOHATIBLHON OPUEHTALUU MPEeTyCMOTPEHBI pa3doop MPaKTUYECKUX
3aJa4 KaKk CaMOCTOSITENIbHO, TaK M B COCTABE MaJIbIX IPYIIIL.



https://e.lanbook.com/book/4543#book_name

I[HH HWHBAJIMJOB MW JiUI] C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3HO0OPOBBIA PCATUIYHOTCA
WHIWBUIYAJIbHBIC OGp&SOB&TCHBHHG TCXHOJIOT'HUH, KOTOPELIC ITO3BOJIAIOT IIOJIHOCTBIO
HHIUBUAYAIU3UPOBATL COACPIKAHUC, MCTOABI WU TCMIIbL y‘I€6HOI\/JI ACATCIIBHOCTH HWHBaJIWAA,
BHOCHUTH BOBpEM HeO6XO,Z[I/IMBIe KOPPEKTHUBBI, KaK B ACATCIIBHOCTh CTYACHTAa-UHBAJINAA, TaK U B
ACATCIIBHOCTD IIperIogaBaTClIA.

HJ’ISI JUI ¢ OIrpaHUYC€HHBIMH BO3MOXXHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHuU3anusd
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHCKTPOHHOﬁ IIOYTHI.

Cemectp Bun 3ansaTuit Hcnonb3yemple HHTEPAKTUBHBIE Komunyectso
o0pa3oBaTenbHblEe TEXHOIOTUU 4acoB
3 TP Becenwl, pa3dop curyamnmii, pazdop TBOPUECKUX o8
3aJJaHui, paboTa B MaJIbIX Ipynnax
Hmoeo 28

4. OneHOYHBIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu

OneHOYHBIC CPECTBA MPEAHA3HAYEHBI JIJII KOHTPOJISI M OLICHKH 00pa30BaTelIbHBIX
JOCTHKEHUI 00y4aronuxcs, OCBOUBIIUX MPOTpaMMy y4eOHOW NUCHUIUIMHBI «MeTOo b
MOJICKYJISIPHOTO aHaJN3a B aHAIUTUYECKON XUMUK.

OueHOYHBbIE CpEACTBA BKIKOYAKOT KOHTPOJIbHBIE Marepuaibl JJisl IPOBEICHUS
TeKYIIero KOHTPoJs B opMe JTOKJIAJ0B C MPE3CHTAIUSIMU, PA3HOYPOBHEBBIX 3aJIlaHUN,
CUTYaIlMOHHBIX 3aJa4, OTYETOB II0 JAOOPATOPHBIM paboTaM U MPOMEKYTOUHOI
arrecTauuu B popMe BOIIPOCOB U 3a/IaHUH K 3a4ETYy.

OreHOYHBIEC CPEeICTBA Il UHBATUIOB U JIUIl C OTPAHUYECHHBIMUA BO3MOKHOCTSIMU
37I0POBBSI BHIOMPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— IIpHu HeO6XOI[I/IMOCTI/I HHBaJIMJaM n JMnam C OTpaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBBA MPECAOCTABIACTCA JOIMMOJIHUTCIIBHOC BPEMS JIA IMMOATOTOBKHU
OTBE€Ta Ha 3K3aMCHC,

— IIpU IPOBCACHUHN TPOUCAYPBI OLICHUBAHNWS PC3YJIIbTATOB O6y‘leHI/I$I HWHBAJIWJI0B

U JUI C OrPaHUYEHHBIMH BO3MOXHOCTSMHU  3JI0pOBbS  IpEAyCMaTpUBAETCS
UCIOJIb30BAaHUE TEXHMYECKUX CpPEICTB, HEOOXOAMMBIX MM B CBA3M C MX
WMHUBUAYAIbHBIMU OCOOEHHOCTSIMH;

— [IpU HEOOXOUMOCTH JJIsl 00YYarOIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbS W MHBAJIWJOB IMpOLEAypa OLEHUBAHUS pe3yJIbTaTOB OOydYeHHUs IO
JUCLUILIMHE MOXET IPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Iponienypa oleHHMBaHUS pe3yAbTaTOB OOYYEHHS HMHBAJIUAOB M JIMI C
OTpaHMYEHHBIMM  BO3MOYKHOCTSIMM ~ 3[0pOBbSl 10  JUCHMIUIMHE  (MOZYJIIO)
npeycMaTpuBaeT MpeAocTaBlieHHe HWHpopMmauuu B (opmax, aJanTUPOBAaHHBIX K
OTpaHUYEHUSM UX 3/I0pPOBbS U BOCTIPUATHUS HHPOPMAIIH:

Jlist mun ¢ HapyIIeHUsIMU 3pEHUS:

— B IIe4YaTHOU (popme yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO

JOKyMeHTa. J{s nun ¢

HapyLICHUSAMH CITyXa:




— B re4atHoi opme,
— B hopMe IIEKTPOHHOTO JOKYMEHTA.
JList TUIT ¢ HapyIICHUSIME OMIOPHO-/IBUTATEIILHOTO aIllapara;
— B [IeYaTHOU (opme,
— B popMe PIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBII IEpEeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIs TEKYIIel U MPOMEKYTOYHOH aTTecTaluu

Haumenosanue
Kon u HaumeHOBaHME Pesynbrarsl 00ydeHust OIIGHOYHOT'O CPe/ICTBA
Ne HHIUKaTOpa (B cooTBeTCTBHH C 1. 1.4) Texymuit IIpomexxyTounast
/1 (B COOTBETCTBHH C II. KOHTPOIIb aTTecTanus
1.4)
NIIK-1.1 OcymiecTBisieT 3HAET TEOPETUYECKUE U | YCTHBIN OMpoC Bompocs! Ha 3adeTe
1 |BeIOOp aNEKBAaTHBIX METOIOB |METOOJOTHMUYCCKHE OCHOBBI | (cobOecemoBaHuE) 9
[pereHus HaY4HO- |METOJIOB HJICHTU(PHKAIIH KosutokBuym 3
MCClIeI0BATEIBLCKUX 33134
) Ymeer poBOAUTD | Jlabop. paboTta Bompocs! Ha 3auere
HCCIICIOBAaHMs, OLEHKY H | Nel—15 2
BEIOOD HEOOXOIUMOTO
o0opynoBaHUSL u
BCIIOMOTATEIBFHBIX CPE/ICTB
JUTSt TIPOBEACHUS
HCCIICIOBAHUNA;  TPOBEPKY
paborocniocobHOCTH u
aJlanTaluio METOTUKU
aHanM3a JJIsl KOHKPETHOTO
00BEKTa HCCIIeIOBAHUS
Brnaneer HaBbIKaMu | YCTHBIN onpoc Bompocs! Ha 3adeTe
3 MPOBEJICHUsI UCCIeJ0BaHmid | (cobecenoBaHme) 9
Y aHaIn3a Jlabop. padota
Nel-15
4  [UIIK-1.2. IInanupyer padory [3Haer METOJIOJIOTHIO | Y CTHBIN onpoc Bompocs! Ha 3adeTe
o PEIIeHHIO Hay4YHO- |[IPOBEACHUS Hay4HbBIX | (cobOecenoBaHue) 1,35
MCCIIEIOBATENIbCKUX 3aa4 B |UCCIIEIOBAaHUN Komnoksuywm 1, 3
BBIOpaHHOW 007acTH XUMUHU
MJIM CMEXHBIX HAyK 'YMeeT minaHupoBaTh U VYcrHbIl onpoc Bomnpocs! Ha 3aueTe
5 MHTEPIPETUPOBATH (cobecenoBanme) 8
[PE3yIBTATHL; IPOBECTH KomtoxkBuym 2
AQHAITN3 COCTOSHUS BOIIPOCA,
MCTIONB3YS JINTepaTyPHEIC
MCTOYHHUKH
Bianeer OCHOBaMH | J[aGop. paboTa Bompock! Ha 3auete
6 [UIAHAPOBAHUS No1-15 6,7
DKCIIepUMEHTA u
MPOBENEHUST HEOOXOIUMBIX
[pacdeToB

TunoBbie KOHTPOJbHbIEC 33JaHUS HMJIH HHbIE MATEPUAJIbI, He00X0aAMMBbIe 1Js
OLEHKH 3HAHMH, YMeHHWiIl, HaBbLIKOB M (WIH) oONbITA JAeSATeJbHOCTH,
XapaKTepu3yIMX 3Tanbl (opMHUpOBaHUA KOMIIETEHIMII B Ipouecce 0CBOCHUA
o0pa3oBaTe/IbHOI NPOrpaMMblI



Texymmii KOHTPOJIb MPOBOAMTCS MYTEM IPOBEJACHHUS ONPOCOB CTYIEHTOB B XOJE
na00OpaTOpHBIX 3aHATHHA, B (hOpME KOJJIOKBUYMOB, 3aCIyIIMBAaHUS U OOCYXKIEHUS
JIOKJIAJIOB U 3aIIUTHI JIJAOOPATOPHBIX paboT.

Ilpumepnolii nepeuenv 60onpocoé 01 nO020mMOGKU K Koanokeuymy 1 no paszoeny
«Knaccugpurayus skomokcukanmos; @uauKo-xumuyeckue ceoucmea u pacnpocmpanerue 6
npupoonvix cpeoax. (Ocobennocmu  3KOI020-AHATUMULECKO2O0 ~MOHUMOPUHSA  00BEKMOo8
OKpYytcaioujeri cpeobly:

1. Bagaun U cxema K0JIOT0-aHATUTHIECKOTO MOHUTOPUHTA 3arpsi3HEHUH.

2. DKOJIOTHYECKOe HOPMUPOBAHHE.

3. Beibop Merona aHaim3a W TPUOOPHOTO OOECICUSHHS IMPHU OIPEACICHHUE CICIO0B
TOKCHKAHTOB.

4. KoHTpOJb KayecTBa M3MEpPEHHs NP ONpPE/EIeHUN KOMIIOHEHTOB COCTaBa OOBEKTOB
OKpY’Karollen cpeabl.

5. Knnaccudukanus 5K0TOKCHKaHTOB IO CTETIEHU ONACHOCTH ISl OKPY KaroIlel cpeibl.

6. OcHOBHBIE HCTOYHMKM  3KOTOKCUKAHTOB  (TIPOM3BOJACTBEHHBIC  IPOLIECCHI,
UCIIOJIb30BaHUE POAYKIMH, aBTOMOOMIIBHBIN TPAHCIOPT, OBITOBBIE U MPOMBIIUIEHHBIE OTXO/BbI,
MOCJIC/ICTBHSI UPE3BBIYANHBIX CUTYAIUN).

7. OU3MKO-XMMHUYECKHE CBOWCTBA M PpACHpPOCTPAHEHHWE B TPHUPOJHBIX Cpeaax
MOJMXJIOPUPOBAHHBIX TMOKCHHOB.

8. OuU3MKO-XMMHUYECKHE CBOWCTBA M pACHpPOCTPAHEHHWE B TPHUPOJHBIX CpeAax
TuOeH30(ypaHoB.

9. ®U3HMKO-XMMHUYECKHE CBOMCTBA U paCIPOCTPaHEHUE B IPUPOJIHBIX cpesiax OM(eHnI0B.

10. ®usuko-xUMHUYECKHE CBONCTBA M PpAcCHpOCTpaHEHUWE B MPUPOJHBIX Cpeaax
XJIOPOPTaHUYECKUX MECTHIIUIOB.

11. ®usuko-XMMHUYECKHE CBOWCTBA ¥ PACHpPOCTPAaHEHHWE B MPHPOTHBIX Cpeaax
MOJUIMKIINIECKAX aPOMATHUECKUX YTIIEBOIOPOJIOB.

12. ®usnko-XMMHUYECKHE CBOWCTBA M PACHpPOCTPAaHEHHWE B MPHPOTHBIX Cpeaax
HUTPO3aMUHOB U a(JIaTOKCUHOB.

13. ®usuko-XMMHUYECKHE CBONCTBA M PpACHpOCTpaHEHHWE B MPHUPOJHBIX Cpeaax
PaMOHYKIJIUIOB.

14.®u3nko-xMMHYECKHE CBOMCTBA M PACIIPOCTPAHEHHE B MPUPOJTHBIX CPEAax TAKEIbIX
METaJIIOB.

15. Opranu3anus 1 NpoBeeHne MOHUTOPUHIa aTMOC(EPHBIX 3arps3HeHuid. [IporpamMmbl
MIPOBE/ICHUS] MOHUTOPUHTA.

16. Opranuzanmss W TPOBEACHHWE MOHUTOPHHTA TPAHCTPAHUYHBIX aTMOCQEpPHBIX
3arpsi3HeHui. [IporpaMMsl MpoBeIeHNST MOHUTOPUHTA.

17. Opranuzanus W TPOBEJICHHE MOHUTOPHHIA IMOBEPXHOCTHBIX BOJ M JOHHBIX
oTJ0XeHui. [IporpaMmbl IpoBeIeHUSI MOHUTOPUHTA.

18. Opranuzanuss W TPOBEJEHHE MOHUTOPHUHTa TO4YB. I[IporpaMMmbl mpoBeneHUs
MOHUTOPHHTA.

19. Opranuzanuss u mnpoBejaeHHE MOHUTOpUHTa (uopsl. IIporpammbl mpoBeneHUs
MOHHUTOPHHTA.

20. MOHUTOPUHT MUIIECBBIX MPOJTYKTOB.



IlpumepHnoiii nepeuensv 80NPOCOE 014 NOO20MOBKU K KOJIOKGUYMY 2 no pasoeny
«Hoevle mexnonoeuu npoboonoocomosku 00vbeKmos oKpyxcarowelu cpedvbl  0ns  yeneu
onpeoenenus cynepIKOmMOKCUKAHMOBY !

1. Ocobennoctu oT60pa Mpod aTMOCHEpPHOro BO3TyXa.

2. OcobenHocTH 0TOOpa MPOO MPUPOTHOM BOIBI M aTMOC(EPHBIX OCATKOB.

3. OcobenHoCTH 0TOOpA MPOO MOYB, JOHHBIX OTIOKEHUH.

4. OcobenHocTu oTOOpa MPod pacTUTEIBLHBIX MaTEPUAIIOB.

5. Ocobennoctu 0TO60pa MPOO MHUIIEBBIX MPOTYKTOB.

6. O0mue TpeGoBaHMs K METOAAM MOATOTOBKH MPO0.

7. [TonroroBka mpo0 criocobamMu yrapuBaHUsl, TUCTUILISIUHN, CyOIUMAITIH.

8 [TogroroBka  mpoO®  cmocoboM  TBepAo(da3HOM  IKCTpakmuu  (TEHAKCHI;
noymaudeHmwIGpTanIb; COpoeHTHI, MOAUGUIIMPOBAHHBIE HAHOYACTHUIIAMH METAJIJIOB).

9. TBepnoda3zHas TuCIIEpCHsi MATPUIIBL.

10. TBepnodazHass MUKPOIKCTPAKITHSI.

11. Ceepxkputnueckas QrouaHas SIKCTPAKIUS

12. DkeTpakius CyOKpUTHUYECKOM BOJOM.

13. I'a3oBast 3KCTpaKIHsL.

14. TTapoda3nblit ananmms.

15. [lepuBaruzanusi.

16. Hcnonp3oBaHWEM MHKpPOBOJIHOBOTO HW3IYyYEHHS B IMOJITOTOBKE MPOoO OOBEKTOB
OKpY’KaloIIeH Cpeibl K aHAJIH3Yy.

17. TlepcriekTUBHBIE METOIBI MPOOOMOATOTOBKU; O0OIIas XapaKTEPUCTHKA METOJIOB
(KOHIIEHTpHpOBaHUE OOJBIIMX MPOO; KPHOTCHHOE KOHIICHTPUpPOBaHME; TBepAodaszHas
HKCTPAKLHUSA; XEMOCOPOIMOHHOE KOHIIEHTPUPOBAHUE; MACCUBHBIE METOJbI; MPOOOMOArOTOBKA
(tecopbuus mpumeceii).

18. Oco0OeHHOCTH KPHOT€HHOI'O KOHILIEHTPUPOBAHMS; HPHUMEPHl HCIONb30BaHUS B
HKOJIOTUIECKOM MOHHUTOPHUHTE.

19. OcobenHocTH NMPOBEACHUS U TPUMEHEHHUS XEMOCOPOIIMOHHOTO KOHIICHTPUPOBAHUS B
HKOJIOTUYECKOM MOHUTOPHHTE.

20. OOmue NpPUHIMIBI I[ACCUBHBIX METOJOB Mpo000oTOOpa M MPOOONOArOTOBKH.
[Tpumeps! UCTIONIB30BaHUA B MIPaKTUKE aHANUTHYeckoro kKoHTpois OOC.

21. lecop6rust mpumeceit ( BEIOOP criocoOa, 001Ire TPUHIIUIIEI).

Ilpumepnuwlii nepeuenv 60nPOCco8 01 NOO20MOBKU K KOJUIOKGUYMY 3 no pazoenam
«Hoevie mexnonozuu uoenmugpuxayuu (paspabomra u npumeHenue ceneKmusHulxX 0emexKmopos;
2UOpUOHble Memoovl ananuza)y u «l ubpuonvie memoowvl 6 uoenmupukayuu NPUOPUMEMHBIX
3aepazuumenet OOC, buocpeo u nuwyesvix NPoOOYKmos».

1. IIpuHIMITBEI Macc- ¥ XpOMaTO-Macc-CIIEKTPOMETPHUH.

2. Unentuduxaus mo mMacc-crekTpam.

3. TangemHast Macc-CIEKTPOMETPHSI.

4. TlpakTuka HIEHTU(UKALMU C HCIOJIB30BAaHHMEM METOJOB Macc- U XpoMaTo-Macc-
CHIEKTPOMETPHH.

5. Pa3paboTka n mpuMeHeHue CeNeKTUBHBIX JETEKTOPOB B Ta30BOM XpoMarorpaduu.

6. CenexktuBHBIE AeTekTOphl B BOXKX (hmyopumerpudeckne, 3MeKTPOXUMHUECKUE).

7. UnenTuduxanus NpuopuTETHBIX 3arpsA3HEHUHN BO3AyXa.



8. [IpropuTeTHbIe 3arpsi3HEHUS BOJIBIL.

9. UnenTuduxanus npupoaHbIX 3arps3HEHUHA MOYBBI.

10.Unentudukanus 3arpsisHEHU B OMocpeaax.

11. UnenTtudukarus 3arpsi3HCHANA B MUIIEBBIX TPOTYKTaX.

12 . KoMOuHanuu ruOpuIHBIX METOIOB.

13.YcnoBust oJHO3HAUHON Xpomarorpapuueckoi UACHTU(UKAIMH OpraHUYEeCKHX
COCTUHEHUN.

14. Pa3BenouHbIil U MOATBEPKAAOIINN aHAM3. HanekKHOCTh uIeHTUhUKAIUN

Kpumepuu evicmasnenus oueHoK npu npogedeHuu mexkyuie2o KOHmMposa ycneeaemocmu —
KooKkeuyma:

OYeHKa «OomauyHoy: TIYOOKHWE HCUYEPIBIBAIONINE 3HAHUS MaTepuania, JIOTUYeCKH
MOCJICIOBATENbHBIC, TIOJIHBIC, IPAaBHJIbHBIE W KOHKPETHBICE OTBETHI Ha BOIPOCHI OwWIeTa;
UCIIOJIb30BaHUE B HEOOXOIMMOW Mepe B OTBETaX TEPMUHOJIOTHH TUCIMILIMHBI, PEICTABICHHON
B PEKOMEH]IyEeMbIX YUCOHBIX MOCOOHSIX M JOMOJHUTEIBHOM JIUTEpaType;

oyeHka  «xopouito»: TBEPABIE W  JOCTATOYHO TIONHBIE 3HAHUS  MaTepuana,
MOCJIeI0BATEIbHBIC, TIPABHIILHBIC, KOHKPETHBIC OTBETHI HA TIOCTABJICHHBIC BOIIPOCHI, MOTYT OBITH
JIOITYIIIEHBI HECYIIECTBEHHBIC HEIOYEThl B OTBETaX M HE3HAYWTEIbHBIC HAPYIICHUS JIOTUKU
U3JI0KECHUSI MaTepHaa,

OYeHKa «)0061emeopumenbHo».; 3HAaHHE W TOHMMaHHE OCHOBHBIX MaTepHalia, HaJIN4He
HECYIIECTBEHHBIX OIMOOK (He Oosiee 50%) mpu HECIOCOOHOCTH WX MOCIEIOBATENBLHOTO U
JIOTHYECKOTO U3JIOKCHHUS, BHI3BIBACT 3aTPYAHECHUE UCIIOIb30BAHUE TEPMUHOJIOTUH TUCIUILIHHBI;

OYeHKa  «HeyO00B8lem8OpUumenbHoy: HEINOHUMAaHWE CYIIHOCTH BOIPOCOB, TpyOble
CYIIIECTBEHHbIE OIMUOKKM B OTBETE, OTCYTCTBHE CIHOCOOHOCTH K MUCHBMEHHOMY H3JI0KEHUIO
Marepuaa.

Ilpumepnutit nepeuenv mem pegpepamos no pazoeiam 2-4

Tema  pedepara  BbIOupaeTcss  OOydYalOIIMMCS ~ CaMOCTOSATEIBHO C  YYETOM
npodeccuoHaIbHBIX U HAyYHbIX HHTepecoB. [Ipu pabote Hax BeIOpaHHOI TeMoii, oOyuaromuiics
JIOJDKEH HCIOJIb30BaTh BECh KOMILJIEKC 3HAHUH, MPUOOPETEHHBIX KaK B U3y4aeMOM Kypce, TakK U
JIPYTUX AUCHUUIIIMHAX U3yYEHHBIX paHee.

1. Mertons! onpesenenus (GEHOIO0B U UX MPOU3BOIAHBIX B 00BEKTAX OKPYKAIOIIEH Cpeibl.

2. Meronpl ompeAeNeHus MOJUIMKINIECKUX apOMaTHUYECKUX YITIEBOAOPOAOB B
00BEKTaX OKPYKAIOIIEH CPEeIbI.

3. Mertoasl ompeaeneHusl XJIOPOPTaHUUECKUX TECTUIMIOB B OOBEKTAX OKPYKaIOIIEH
CpEIBl.

4. MetoJbl onpesiereHus MOJIMXJIOPUPOBAHHBIX OU(BEHUIOB B 00BEKTaX OKpY’Karomien
CpEe.Bl.

5. Meroabpl ompeneneHust MONUXJIOPUPOBAHHBIX JHOKCUHOB M JUOEH30(pypaHOB B
00BEKTaxX OKpYXKaroIlei cpeibl.

6. MeTobl onpezeneHuss OPraHUYeCKUX COEIMHEHUH 0JIoBa B OOBEKTaX OKpYXKaromiei
CpEIBl.

7. MeTopl onpesieNieHus: CBUHIA B 00BEKTaX OKPYKaroIle Cpesibl.

8. MeTtoapl onpeaeneHust pTyTi B 00bEKTaxX OKPYKaroIel Cpebl.



9. MeToapl ONTHYECKOW CIEKTPOCKONHMU W JIIOMHUHECLUEHIMH B aHajiu3e OOBEKTOB
OKPYKAaroIlEeH Cpebl.

10. I'azoBas xpomaTorpadus B aHanuze 00BbEKTOB OKPYKAIOMIEH Cpebl.

11. Xpomaro-Macc-crieKTpOMETpHs B aHaIN3€ 00BEKTOB OKPYIKarOIIen Cpebl.

12. BXXDX B ananmn3e 00bEKTOB OKPYXKAIOIIEH CPEJIbl.

13. KanunsipHelid 30HHBIH 351eKTpodopes B aHATIN3€ 00BEKTOB OKPYXKAIOILEH cpelibl.

14. luBepcuoHHas BOJIbTaAMIEPOMETPHS B aHAIIN3€ OOBEKTOB OKPYXKAKOILEH Cpeibl.

15. ®epmeHTaTUBHBIHK W HMMYHOXMMHYECKHE METOABl B aHalIu3e OOBEKTOB
OKPYXKAarOILEH CpeIbl.

16. Meronpl CKpUHMHTAa CTOMKHMX OpPraHWYECKHX 3arps3HUTENCH B aHATU3e OOBEKTOB
OKPYXKAaroILEe Cpeabl.

3a4eTHO-IK3aMeHAIHOHHBbIE MATEPUAJIBI IJIA IPOMEKYTOYHON aTTeCcTAUN
(3a4der)
Bonpocwt ona noozomoexku k 3auemy
1. 3amaum u cxema 3K0JIOr0-aHATUTHIECKOTO MOHUTOPUHTA 3arPsI3HEHUM.

2. BeiOop Meronma aHamm3a W NPHOOPHOTO OOECIIEYCHHUs NPU ONpEACICHHE CIIEI0B
TOKCUKAHTOB.

3. Kimaccudukanms 5K0TOKCHKaHTOB IO CTETIEHU OMACHOCTH ISl OKPYKAIOIICH Cpe/Ibl.

4. Ou3uMKO-XMMHMYECKHE CBOMCTBAa U pacHpOCTpaHEHHE B NPUPOAHBIX Cpeaax
HOJUXJIOPUPOBAHHBIX ~ JTMOKCHHOB,  JUOEH30(QypaHOB, OH(PEHUIIOB,  XJIOPOPraHUYECKUX
HNECTULUIOB,  IOJUIUKINYECKMX  apOMaTHYECKUX  YIJIEBOJAOPOJIOB, HUTPO3aMHHOB U
a¢IIaTOKCUHOB, PaIMOHYKIMJIOB, TSKEIIBIX METAJUIOB.

5. OpraHumzanusi ¥ TPOBEACHWE MOHUTOPHUHTA aTMOC(HEpPHBIX  3arps3HEHHH,
TPAHCTPAHUYHBIX aTMOC(EPHBIX 3arpsS3HEHUH, MOBEPXHOCTHBIX BOJ M JOHHBIX OTJIOXCHHUH,
10YB, (pIIOPHI, MUIIEBBIX TPOTYKTOB.

6. OcobernocTH 0TOOpPaA MPOO aTMOC(EPHOTO BO3AyXa, MPUPOIHBIX BOJI U aTMOC(HEPHBIX
0CaJIKOB, IOYB, TOHHBIX OTJIO)KEHUH, paCTUTENBHBIX MaTEPUAJIOB, MUIIEBBIX TPOAYKTOB

7. O0uue TpeboBaHUS K METOJIaM MOATOTOBKH MPOo.

[TonroroBka nmpo6 crnocobamu ynapuBaHus, JUCTUIUISAILMH, CYOIUMAIIUH.

ITonroroska po6 crocoooM TBeproQa3zHOU 9KCTpaKLIUU (TeHakchl;
noauaupeHmIpTaanab; COpOeHThI, MOAU(PUIIMPOBAHHBIE HAHOYACTUIIAMU METAJIIOB).

TBepaoda3znas aucnepcust MaTPHUIbL.

TBeprodazHas MUKPOIKCTpaKIHUS.

Cepxkputuueckas (arouaHast SKCTpaKIus

DKCTpakIus CyOKpUTHYECKOI BOIOH.

I"a3oBast sKCTpaKIys.

[Tapoda3zublit aHamu3.

JepuBaruzanusi.

Hcnonp3oBaHuEeM MUKPOBOJIHOBOTO M3JIy4eHHMs] B TOATOTOBKE MpoO OOBEKTOB
OKpYKAIOIIeH Cpelibl K aHaIU3Yy.

8. IlepcnekTHBHBIE METOIBI IMPOOOMOATOTOBKH; 0OMImIas XapaKTEpPUCTHKAa METOJIOB
(koHIIEHTpHpPOBaHWE OONBIIMX TPOO; KPHUOTECHHOE KOHIICHTPUpPOBaHWE; TBepaodazHas
AKCTPAKIUS; XEMOCOPOIIMOHHOE KOHIEHTPUPOBAHUE; MAaCCUBHBIE METObl; MPOOONOArOTOBKA
(ecopOums mpumeceii).



OcCoOCHHOCTH ~ KPUOTEHHOTO  KOHIEHTPHUPOBAHMSA; IPUMEpPHl  UCIONb30BaHUS B
HKOJIOTHYECKOM MOHUTOPHHTE.
OcoOeHHOCTH TPOBEACHUS W MPUMEHEHHUS XEMOCOPOLMOHHOTO KOHIEHTPUPOBAHUS B
9KOJIOTHYE€CKOM MOHUTOPHUHTE.
OO01ue NpUHIUIBI MACCUBHBIX METOAO0B IPpo000oTOOpa U mpodonoarotoBku. [Ipumepsr
MCIIOJIb30BaHUs B MPAKTHKE aHamuTHUecKoro kouTpoiiss OOC.
Jlecopbius mpumeceit (BbIOOP criocoOa, OOIIKe MPUHIIHITHI).
9. I'mOGpuanHbie METOIBI B MACHTU(DHUKAIIMH TPUOPUTETHBIX 3arpszuuteneii OOC, 6uocpen
Y TIUIIEBHIX TPOTYKTOB:
[TpuHIUTIIBI Macc- U XpOMAaTO-Macc-CIEKTPOMETPHH.
Wnentudukaius mo Macc-CreKTpam.
TannemHas Mmacc-CrieKTpOMETPHUSI.
[IpakTuka uaeHTU(UKALMU C HCIONB30BAHHEM METOJOB Macc- M XpOMaTo-Macc-
CIEKTPOMETPHH.
Pa3paboTka v mprMeHeHHe CeIEKTUBHBIX JIETEKTOPOB B ra30BOil XpoMarorpaduu.
CenextuBnble netekTopsl B BOXX (pmyopumerpudeckue,dIeKTpOXUMHUECKUE).
WnenTudukanys IpuOpUTETHBIX 3arpsA3HEHHIA BO3IyXa.
[TpuopuTeTHBIE 3arps3HEHUS BOIBI.
Wnentudukaius IpUpoIHBIX 3arPsS3HEHHA MTOYBHI.
Wnentudukamnys 3arps3sHeHAN B Onocpenax.
Wnentudukanus 3arpsa3HeHUI B MUIIEBBIX MPOIYKTaX.
KomOuHanmu ruOpuIHbIX METOIOB.
VYcnoBus  OgHO3HA4YHOM  XpomaTtorpaduyueckoil  UACHTU(PHUKAIMM  OPTaHHMYECKUX
COCIMHEHU.
Pa3BenouHbIl U MOATBEPKIAFONINN aHAIINS.
HanexHOCTh NIeHTH (UK.

Kpumepuu evicmaenenus oyenox na 3aueme:

OYyeHKa  «3aumeHO»  BBICTABISIETCSA, €CIM  CTYAGHT JEMOHCTPUpPYeT TIiyOoKue
MCYEPIBIBAIOIINAE 3HAHUSA BCEr0 NMPOTrpaMMHOIO MaTepuaia, JIOTMYECKH IOCIEA0BaTENbHbIE,
NOJIHBIE, TPAaBWJIbHBIE M KOHKPETHBIE OTBEThl Ha BOIPOCHl SK3aMEHAI[MOHHOIO Ouiera u
JIOTIOJTHUTEIIbHBIE BOIPOCHI; WCHOJIb30BAHWE B HEOOXOAMMOW Mepe B OTBETaX TEPMHUHOJIOTMU
JUCLUIUIMHBI, TPEJICTABICHHON B PEKOMEHIYEMbIX YYEOHBIX MOCOOMSIX M JOMOJHUTEIbHON
JaUTepaType; WU TBEPJbIE M JOCTATOYHO IOJIHBIE 3HAHUS BCEro MPOTrPaMMHOI0 Marepuaia,
nocieI0BaTelbHbIe, TMPaBUIbHBIE, KOHKPETHBIE OTBETHl Ha TIOCTaBJIEHHBIE BOIPOCHI IPHU
CBOOOJHOM pearupoBaHUU Ha 3aMeuYaHus MO OTAEIbHBIM BOIpOCaM; WJIM 3HAHHE U NMOHUMAaHHE
OCHOBHBIX BOIIPOCOB MPOTPaMMBbl, HaJIM4YMe HECYIIECTBEHHBIX OMMOOK (He Oonee 50%) mpu
HECIIOCOOHOCTH UX CaMOCTOSTEIbHOM KOPPEKTHPOBKH;

OYeHKa «He 3aumeHO0» BBICTABISETCS, €CIIN CTYAEHT MPOSIBIISIET HEMOHUMAHUE CYLIHOCTU
U3JIaraeMbIX BOINPOCOB, TPYObIE CYIIECTBEHHbIE OLUIMOKHM B OTBETE, HEYBEPEHHbIC U HETOUHBIE
OTBETHI Ha JJOMOJIHUTEIbHBIE BOIPOCH! IK3aMEHATOPA.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3NYECKUX 0COOEHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310POBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS IS TIOATOTOBKHM OTBETA HA DK3aMEHE;



— NP MPOBEICHUU MPOIECTYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WVHBAIWIOB TIPOIEypa OIICHUBAaHUS pPE3yJIbTaTOB OOyUYCHHs [0 JUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHUBaHUsI PE3yJbTAaTOB OOYYCHHS WHBAIUIOB W JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpOpMaLUu:

IUISL JIAL C HApYILICHUSIMUA 3PCHUS:

— B Ie4YaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM,
— B )opMe DIIEKTPOHHOTO JIOKYMEHTA.
JUISL JIAILL C HAPYIICHUSIMH CITyXa:
— B [IeYaTHOM (opme,
— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

UISL JIAL C HapYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anapara:

— B miedaTHoi popme,
— B pOopMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEpEeYeHb MOXKET OBITh KOHKPETU3MPOBaH B 3aBHCHUMOCTH  OT

KOHTHHI'CHTA 00YYarOIIHXCSI.

5. Ilepevyennb y4eOHOI JIUTepaTypbl, HHPOPMALMOHHBIX PeCypcOB H T€XHOJIOTHil

5.1 YueGnasi Jiureparypa:

1. Jpyros, FO.C. IIpoGomoaroroBka B 5KOJIOTMYECKOM aHAJIW3E: MPAKTUYECKOE
pykoBozacto / FO.C. [pyros, A.A. Pogun. — M.: BUHOM. Jla6oparopus 3uanuii. —2009. —
855c. https://www.book.ru/book/924000/view?2/1

2. Hpyros, lOpuii CrenanoBuy, Pommn, A. A. AHanu3 3arps3HEHHBIX Ouocpen u
MUIIEBBIX TPOAYKTOB: Mpaktuyeckoe pykosojictBo /0. C. [Ipyros, A. A. Pogun -M.: BMUHOM.
JlabGopaTtopus 3nanui, 2009

3. Jle6yxos, B. U., Oxapa, A. U., [1aBmouenkona, JI. 1. ®u3nko-XxuMUYECKHE METO]IbI
uccieoBaHus: yueOHUK s OakanaBpoB u maructpoB /B. U. Jlebyxos, A. U. Oxkapa, JI. II.
[TaBmrouenkosa ; mox pen. A. . Okapa -Cankr-IlerepOypr [u ap.]: Jlans, 2012

4. CornukoBa, Enena BacunbeBna, [Imutpenko, Brnagumup Ilerpouu Texnocdepnas
TOKCHKOJIOTHSL: yueOHoe mocodue ams cryaeHToB By30B /E. B. Cotnukona, B. I1. JImutpenko -
Canxkr-IlerepOypr [u ap.]: Jlans, 2013

5. JlebyxoB B.M. ®u3nuko-xuMru4ecKre METO/Abl UCCIIEOBaHUs [DIEeKTpOHHBIN pecypc]:
Vuebnuk / B.U. JlebyxoB, A.W. Okapa, JIL.II. [1aBmouenkoBa; mox pea. A.M. Oxkapa. — CII6.:
N3narensctBO «Jlauby, 2012. — 480 c. : wi. — (YueOHuk 1t By30B. CrieninaibHas TUTEPaTypa).
— ISBN: 978-5-8114-1320-1. — Pexxum poctyma: https://e.lanbook.com/book/4543#book _name

6.AHanmuTHUYeCcKas XUMUS: y4eOHUK Ui CTYJAEHTOB By30B B 3T. T. 2 : MeTo/bl pa3iencHus
BEIIECTB M THOpUAHbIE MeTOIbl aHanu3a / mox pen. JI.LH. MockBuna. — M.: Akagemus. — 2008. —
300c.

7. ®U3NKO-XUMHUYECKHUE METO/bl U MPUOOPHI SKOAHATUTUYECKUX MCCIEOBAaHUIN: yueOHO-
METOMYeCcKoe mocobue [DIeKTpoHHbIN pecypc] : yued.-meron. mocoodue / P.d. IOnpmeToBa [1



https://e.lanbook.com/book/4543#book_name

ap.]. — Omnekrpon. nan. — Cankrt-IlerepOypr : HUY UTMO, 2016. — 75 c¢. — Pexum
nocryma: https://e.lanbook.com/book/91365

8. Kpucruan, I'.  Anamurtuueckas xumus: B 21. T. 2 / I'. Kpucruan; nep. ¢ anrn. A.B.
INapmama u ap. — M.: BUHOM. Jlabopatopus 3Hanuii. — 2009. — 504c.

9. Orro, M. CoBpeMeHHBIC METObI aHAUTUYeCKOW Xxumun / M. Otto, miep. ¢ HeM. [lox
pen. A.B. I'apmama. — M.: Texnocdepa. — 2008. — 543c.

10. DIEKTPOXUMHUYECKHE METOIbl UCCIICIOBAHUS OMOJIOTMYECKUX OOBEKTOB: yue0.-METO/I.

nocobue [Dnextponuslil pecype] / A.B. UBanosa [u ap.]. — DnexTpoH. gan. — ExarepunOypr :
Yp®V, 2014. — 52 ¢. — Pexum nocryna: https://e.lanbook.com/book/9839

11. Jdpyros, FO. C. Ananmu3 3arpsizneHHoi Boabl [Tekcr] : mpakTuueckoe mocodue / 1O.
C. pyroB, A. A. Ponun. - MockBa : BUHOM. JlaGopatopus 3Hanwmii, 2013. - 678 c. : wi. -
(MeToabl B XUMHH )

12. JIpyros, FO.C. AHanu3 3arpsA3HEHHOW IOYBHI U OMACHBIX OTXOJIOB [DJIEKTPOHHBIN
pecypc] / O. C. dpyros, A. A. Poaun. - 4-e uzn. (3:11.). - Mocksa : Jlabopatopus 3nanuid, 2015. -
472 c. - https://e.lanbook.com/book/70699

5.2 llepnoauyeckas JiuTeparypa:

1. «KypHan aHanuTHYECKON XUMUN»

2. «3aBojckas mabopaTopus. J[uarHoCcTHKa MaTepUaAIOB)
3. Pedepatusnsie xxypHainsl (P2KX)

5.3 HuTepHeT-pecypcbl, B TOM YHCJIe COBpeMeHHble NpPo(eccCHOHAIbHbIE
0a3bl JAaHHBIX U MH(POPMAIMOHHBIE CTIPABOYHBbIE CHCTEMbI

J1IeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas anekrponnas oudnnoreka (HOB) http://www.elibrary.ru/

5. IloHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX )XYPHAJIOB Ha

Poccwuiickoii miatdgopme Haydnbix xypaaioB HOMKOH http://archive.neicon.ru
6. HanumonanbHas snekTpoHHas OubimoTreka (10CTyn K DIeKTpOHHON OMOIHoTEKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonunorexu (PI'B) https://rusneb.ru/
7. Tlpesunentckas oubimorexa um. b.H. Enpuuna https://www.prlib.ru/
8. VYuuBepcuterckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru
9 DnexTpoHHas OMONIMOTEKA MAcc-CIEKTPOB OT HallMoHaIbHOrO MHCTHTYTA CTAHIAPTOB
u texnosioruii CIIIA NIST 17
10 DnexktponHas 6ubaroTeka Macc-criektpoB Wiley 8 Mass Spectral Library
11 Ba3a gaHHBIX CIIEKTPOB OpraHMYecKkux coeauHenuit https://sdbs.db.aist.go.jp/sdbs/cqi-
bin/direct_frame_top.cgi MHucTtuTyTa nepeaoBod MPOMBINUICHHOW HAYKH M TE€XHOJOTUU
(AIST)



https://e.lanbook.com/book/91365
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HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMBbI:

1. KoncynsranT Ilnioc - cipaBouHasi mpaBoBasi cucTeMa (JOCTYII 10 JIOKAIBHOM CETH ¢
KOMITBIOTEPOB OMOIUOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. KubepJlenunka (http://cyberleninka.ru/);

2. Hudopmarnmonnas cuctema "Equnoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

3. Enumnas koiutekuus nupoBbiXx 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

4. @enepanbHbIi HEHTP HHOOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

5. CnoBapu u >HnukiIoneauu http://dic.academic.ruf/;

6. O6pasoBatenbHbIi TOpTat "Yueba" http://www.ucheba.com/;

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBIE PeCypPChI
KyoI'Vy:

1. Cpena moayibpHOTO AuHamMuueckoro oOyueHwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, ITyOJIMKALUNA 1
koH(pepenmumii http://mschool.kubsu.ru/

3. bubamnorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToauyeckne YyKa3aHus [Jsi OO0y4YAalOIUHUXCA IO OCBOEHHIO JIMCHUILIMHBI
(Mmonpy.st).

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEANOJaraeT akTUBHOE, TBOPYECKOE YdacTHe
CTyJEHTa BO BCEX BMJAX AayAUTOPHBIX 3aHATUN, a TAKKE IUIAHOMEPHYIO IIOBCEIHEBHYIO
CaMOCTOSITENIbHYIO padoTy.

Obwue pexomenoayuu

N3yuenne AMCLUUIUIMHBI ClIeAyeT HaunHaTh ¢ MpopaboTKu padoueil mporpamMmsl, ocoboe
BHHUMAaHUE yJess LEIsIM U 3aa4aM, CTPYKTYPE U COZIEP’)KaHUIO Kypca.

Paboma ¢ koncnexkmom nexyuii

[IpocMoTpuTE KOHCHEKT Cpa3y IMOCIe 3aHATUN, OTMEThTE MaTepuai KOHCIEKTa JEeKIUH,
KOTOPBI BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHusA. llomblTaliTeCch HaWTH OTBETHI Ha
3aTpyJHUTENIBHBIE BOINPOCHI, UCIOIb3Ysl PEKOMEHIYEMYIO JHUTEpaTypy. Eciin caMocTosTeNnbHO
HE yJaoch pa3odpaTbcs B MaTepuaine, chopMyaupyiTe BOIIPOCH U OOpaTUTECh 3a OMOIIBIO K
IpenoaaBaTesio Ha KOHCYJIbTAllUK WK ONMKanIIen JeKIuu.

PerynspHo otBoguTe BpeMmsl Ajsi MOBTOPEHUS MPOMAEHHOIO MaTepuasa, MpoBepss CBOU
3HAHMSI, YMEHUS U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopuuix pabom

Ha 3anstum nonyuute y npenojaBaTens TrpaduK BbIIOIHEHHS JaOOpPaTOpHBIX PadoT.
O03aBeguTECH BCEM HEOOXOIUMBIM METOIHUECKUM 00ECIIEYEHNEM.

Ilepen mocemenuemM 1abopaTopuy HM3Y4YMTE TEOPHIO BOMNPOCA, IMPENNoIaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPHIH 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] JUIS 3aII0JIHEHHSI SKCIIEPUMEHTATbHBIMH JAaHHBIMU HAOJIOICHUH;

— ypaBHEHMS XMMHUYECKUX peakIuil npeBpalieHuid, KOTOpbIE OYAYT OCYILECTBIECHBI IIPH


http://cyberleninka.ru/
http://window.edu.ru/
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BBITIOJTHEHUH YKCIIEPHMEHTA;

— pacueTHbIe POPMYIIHIL.

OdopmiieHre 0TYETOB JOJKHO POBOJUTHCS MOCIIE OKOHYAHUS PaOOTHI B JIAOOPAaTOPUH.

Jlisi TIOATOTOBKM K 3allUTe OTYeTa CIEAYEeT MPOaHAIM3UPOBaTh JKCIIEPUMEHTAIBHBIC
pe3yJbTaThI, COMMOCTABUTH MX C U3BECTHBIMU TEOPETHUCCKUMH IOJIOKECHUSMH WIH CIIPABOYHBIMU
JTAHHBIMH, OOOOIIUTH PE3yIbTaThl MCCIECIOBAHUN B BHJE BBIBOJOB IO pabOTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJMMBIC B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO JTA00OPATOPHBIX
pabor.

B ocBOCHMM IUCHMITIMHBI WHBAIWIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIyallbHas ydyeOHash pabora (KOHCYNbTAaIluu) —
JIOTIOJTHUTEIHHOE pa3bsiICHEHNE YIeOHOTro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIONIMM WHIWBUIYAIN3alMU OOYUYEHHUS U YCTAHOBJICHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W OOyJaroIIUMCs HMHBAJIHIOM WM JIMIIOM C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7 MaTepuajibHO-TeXHUYECKOe o0ecreyeHue Mo JUCUUIInHEe (MO1YJII0)

HanmeHnoBaHue OCHAILEHHOCTH CIIEUAIBHBIX IMepeveHb JUIEH3HOHHOTO
CIIEUAIBHBIX TOMEIEHUN MIOMEILECHU I TPOTPAMMHOTO 00eCTIETEHHs
VuebOHas ayJMTOpHs st | Mebenb: yueOHast MmeOenb Microsoft Windows;

MPOBECHUSI 3aHATHI JIEKIIHOHHOTO
tina — 406C

TexHn4ecKue cpeacTBa 00yICHUS:
9KpaH, IPOEKTOpP, HOYTOYK

Microsoft Office

YuebHbIE ayIUTOPUHN IS

Mebenb: yaeOHas MeOeib

Microsoft Windows;

MPOBEICHUS IPYIIOBBIX u Microsoft Office
WH/MBUIYATbHBIX ~ KOHCYJBTAIHI,
TEKYIIEro KOHTPOJIS "
POMEXKYTOYHOU aTTeCTAIMH (ayl.

252C, 242C)

TexHMYecKHe cpeacTBa 00ydeHHS:
9KpaH, IPOEKTOP, HOYTOYK

Microsoft Windows;
Microsoft Office

YueOHbIe ayIUTOPUHU IS
IIPOBEJCHUS 11a00paTOPHBIX
sansTuii (ayn. 242C, 252C, 249C)

Meo6ens: yuebHas mebenb
TexHu4ecKue cpecTBa 00yUCHUSL:
IIEPEHOCHOE MYJIbTUMEUITHOE
o0opynoBaHue (HOYTOYK,
TIPOCKTOP). ObopynoBanue:
CreUaIn3upOBaHHAs
nmabopaTopHass  MeOenb  (CTOIBL,
CTYJNbs, MKa(pbl AT PEAKTHBOB U
obopymoBaHus, BBITSDKHBIE
mkapbl), CpeACTBa  HOXKapHOU
6e30IaCHOCTH M OKazaHUS IEepBOi
MEJIMLIMHCKOM THOMOIIIH,
XUMHUYECKast nocyjaa u
obopynoBaHue.
ObopynoBanue
obopyioBaHue kageapbl
AQHAITUTHYECKOH XUMUH):
a”anuzaTop xuakoctu pH-merp-
nonomep  Oxkcnepr-001, pH-
METpP-HOHOMED Okorect-120,
MarHUTHbIC MEIIAIKU
(mampumep, LekiMS1), Beco
AHAJUTHYECKHE BJIP-200,
Dypbe-CeKTpOMETP HH-
¢dpakpacubiii IR Prestige-21,
“Shimadzu”, T'a3oBbIil Xpomarto
rpad «Kpucrtann-2000M»,

(HayuHOE




CHEKTPOMETP C HHAYKTHBHO-
ces3anHor  mnasmon  ICAP-
6500Radial, «Termoy», ra3oBbIi
xpomarorpad GC 2010
“Shimadzu”, JKUIKOCTHBIN
xpomaro- Tpap LC 2010
“Shimadzu”, ra3oBeIif XpoMmaTo-
Macc-cnektpomerp  GCMS-QP
2010 Plus “Shimadzu” u np.

YueOHbIE ayIUTOPUHU TUTSt
KypCOBOTO MIPOEKTHUPOBAHUS
(BBIMOHEHUS KYPCOBBIX paboT)

Kypcosas pabora He mpegycMOTpeHa YIeOHBIM ILIAHOM.

Jist caMOCTOSATeNNbHOW PabOThl  OOYYAIOUIMXCS MPEAYCMOTPEHBI IOMELICHHUS,

YKOMILJICKTOBAHHBIC CHCHI/IaJ'II/I?)I/IpOBaHHOﬁ MC6CHBIO,

OCHAILICHHBIC KOMHBIOTCPHOI;'I

TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYeHUS K ceTH «HTepHeT» U o0ecredeHreM J10CcTymna
B DJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

HanmeHnoBanue noMenieHU i1t
CaMOCTOSATEIEHON PabOTHI
00yJaromuxcs

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
00yJaroIuXxcs

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

[Tomelenue 1151 caMOCTOSATEIBHOM
paboThI 00YJArOUTUXCS (YUTATBHBII
3an HayuHoli Oubianorexu)

MebGenb: yuyeOHast meOenb
Kommiekr  crnenuanu3upoBaHHOM
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TNOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» M IOCTYIOM B
EKTPOHHYI  HHPOPMALHOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(mpoBoaHOE COETMHEHUE u
OecCrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office

[Tomemenre st caMOCTOSTEIHLHOM
pabotrel  oOywaromuxcs  (249C,
252C, 242C)

MebGenb: yueOHast MmeOenb
KoMmmexkr  cnenuanuzupoBaHHON
MeOesn: KOMITBEOTEPHBIE CTOJBI
Oo6opynoBanue: KOMIBIOTEPHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHHW3aluH,
OCHAIIIEHHAas BeO-KaMepoH,
KOMMYHUKAITMOHHOC
o0opynoBaHue, oOecreynBaroIee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE coeIMHEeHne "
OecripoBOJHOE  COEJMHEHHE MO
texnonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




