MUHUCTEPCTBO HAYVKHU 1 BBICIIEI'O OBPA3OBAHMAA
POCCHUUCKOHU ®EJIEPALINN

deepalbHOE FOCYIapCTBEHHOE OFO/KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHUs
(- «MargurIoropckuii rocy/1apcTBeHHbIN TexHH4eckui yausepeurer um. I.1. Hocosay
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PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIS)

IKOAHATUTHYECKAA XUMHUA

HanpapiieHue nmoAroToBKH (CrenuaibHOCTh)
20.03.01 Texnocdepnas 6€30macHOCTh

HanpagsneHHOCTh (poduiib/criennanu3anus) IporpaMMsl
: Texnocdepnas 6e30macHOCTb

VYpoBeHb BeIcIIEro o0Opa3zoBaHus - bakamaBpuat

®opma oOyueHus
3a04yHast

Uuctutyt/ pakynpbrer MHCTHTYT eCTECTBO3HAHHUS U CTAHAAPTU3AIHU
Kagenpa Xumuu

Kypc 2

MaruuToropck
2021 roxg



Pa6ouas nporpamma cocrasiena Ha ocHoe @I'OC BO - GakaiaBpuat 1o HanpabJCHHIO
noaroroku 20.03.01 Texnochepnas 6GezomacHocts (mpuka3 MunoOpHayku Poccun or
25.05.2020 r. Ne 680)

PaGouas mporpamMma paccMOTpeHa U 0100peHa Ha 3ace/laHiH Kapeapbl XuMHUH

15.02.2021, mporokoi Ne 6 IR il ]
3aB. kapeapoir % s 77 H.JL MensHuk

PaGouas nporpamma o106pena metouyeckoii komuccueit UEnC

04.03.2021 r. mpoToxoi Ne 7
[Tpencenarens A7) N.10. Me3un

CornacoBaHo: L
3aB. kadeapoit [IpOMBIIUIEHHON KOJTOTHH M 6€301IaCHOCTH KH3HE/ICATETbHOCTH

S
- A o
=777 A.IO. IlepsTHHCKHH

<

/7

PaGouas mporpamma cocrasiieHa: 7
JOUEHT Kadeapsl XMMUH, KaH/I. TEXH. HayK %— JI.T. Konsina

Penensenr: 5
noueHT Kadeapsl DU3KHKH, KaH/T. XUM. HAyK T Zesr = B.A. Jlozopos
.




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux

Pabouas mporpamma nepecmoTpeHa, o0cyxieHa u oqoopena st peanuszanuu B 2026 - 2027
yueOHOM roJly Ha 3acefjaHuu Kadeapsl XHUMUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

«DKOaHAUTHYECKAs] XUMUS» CIIOCOOCTBYET (DOPMHPOBAHUIO y CTYIEHTOB 3HAHUHN H
HABBIKOB B 00JIACTH COBPEMEHHBIX METOJIOB KaYECTBEHHOTO W KOJIHMYECTBEHHOTO XUMHUYECKOTO
aHaJIM3a BEUIeCTB, MAaTEPHAIOB U OOBEKTOB OKPYKAIOIIEH Cpeibl; YMEHUIO TPaMOTHO BBIOMPAThH
METOJ] aHanu3a, Hauboyiee MPUTOAHBIA JUIsI TOMy4eHUS WHGOpPMAIUKW O KAYSCTBEHHOM H
KOJIMYECTBEHHOM COCTaB€ KOHKPETHOIO OOBEKTa HCCIEAOBAHUN; IIOJIYYEHHUIO HAaBBIKOB
MPAKTUYECKOH pabdOThl B AHAIUTUYCCKUX J1a0OpaTOPUSAX IO KOHTPOIIO TEXHOJIOTUYECKOU
JTUCIUILIMHBI TPOU3BO/ICTBA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

JucrumnamHa DKoaHATUTHYECKask XUMHS BXOJHT B 4aCcTh y4eOHOTO IJ1aHa (OPMUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jusa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

Xumus

3Hanus (YMEHUS, BIAJICHUS), TOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

MeTtposorus, CTaHIapTH3AIUS U cepTUDUKAIUS

[TepepaboTka 1 yTHIU3AIMS OTXO0B IIPOU3BOJICTBA

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrare OCBOEGHMS JUCHUIUIMHBI (MOAY/Is) «OKOAHAIMTUYECKAs XUMUS»
oOyyaroImuiics JoKeH 001aaTh ClIeAYOIIUMU KOMIIETEHIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

VK-1 CiocobeH ocy1iecTBIsTh NOUCK, KPUTUUECKUI aHaJIu3 U CUHTE3 HH(POpMaIuH, IPUMEHITh
CHCTEMHBIN MMOJIXOJ /ISl peLlIeHHs TIOCTABJIEHHbIX 3a/1a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BBIACIIAA €€ 0a30BbIC COCTaBJIAIOMIUE, paCCMATPUBACT
u npeaiiara€tT BO3MOKHBIC BapUaHThl PCHICHUA IMOCTaBJICHHOM 3aaa4u,
OIICHUBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 OmnpenensieT, UHTEPIIPETUPYET U PAHKHUPYET UH(OPMALIHIO, TPEOYEMYHO JUIs
pelleHrs MOCTaBJIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(OpPMALUU IO
Pa3IUYHBIM TUIIAM 3aIPOCOB

YK-1.3 IIpu  oOpabGorke wuHpopManuu  oTiau4aeT (akTbl OT  MHEHHUH,
MHTEpIIpEeTaIHi, OLEHOK, GOpMHUpPYEeT COOCTBEHHBIE MHEHMS U CYXKIEHUS,
apryMEHTUPYET CBOU BBIBOJBI U TOUKY 3PEHUS

[1K-3 CniocobeH ompenensaTs HOpMaTHBHBIE YPOBHH JIOITYCTHUMBIX HETaTUBHBIX BO3JCHCTBUI Ha
YeJIOBEKa M OKPYKAIOLIyI0 Cpeny; IMPOBOAUTh H3MEPEHMsSI YpPOBHEM OIACHOCTEW B cpene
oOuTaHusi, oOpalaThIBaTh IOJYYEHHBIE PE3YyNbTAThl, COCTABJSTH IPOTHO3bI BO3MOXHOTO
pa3BUTHS CHUTyallMd; AaHAJIU3UPOBATH MEXAHM3MBlI BO3ACHCTBHUS OMNACHOCTEM Ha YEJIOBEKa,
OTIpEeeNATh XapaKTep B3aUMOACHCTBUS OPraHu3Ma YeJIOBEKa C OMACHOCTSIMU Cpellbl OOUTaHMUS C
y4eTOM CHelM(PUKH MEXaHW3Ma TOKCHUYECKOTO JIeHCTBHS BPEAHBIX BELIECTB, YHEPIETHUYECKOTO
BO3JCHCTBUS U KOMOWHUPOBAHHOTO JEHCTBHUS BpeAHBIX (AKTOPOB; ONPENENSITh OIACHBIE,
YPE3BLIYANHO ONACHBIE 30HBL, 30HBI IDUEMIEMOIO DUCKA

[1K-3.1 OcyiecTBisieT MOHUTOPUHT (DYHKIIMOHUPOBAHUSI CHUCTEM OOeCTeueHUs: U
YIOPaBICHUS  OXpPAaHOM  OKpYXalolIel  cpelpl, OXpaHOW  Tpyna,
0E30MMaCHOCTRIO B UPE3BhIUAMHBIX CUTYAIIUSIX

[1K-3.2 [IpoBoguT  maHMpoBaHME W JOKYMEHTAJIbHOE  COIIPOBOXKIECHUE
IEATENPHOCTH 1O  COOJIONEGHHIO WM  JOCTIDKEHHIO — TpeOOBaHMI
HOPMATHBHBIX aKTOB B c(epe OXpaHbl OKPYKAIOILIEH Cpe/bl, OXpaHbl TPY/a,
0€30IacCHOCTH B YPE3BBIYANHBIX CUTYAIIUIX




I1K-3.3 Crioco6eH OCyIIECTBIISITh KOHTPOJb COACPKAHUS B MCIPABHOM COCTOSHUU
CUCTEM U CPEJICTB 3allUThI OKPYXAIOMICH Cpelibl, pabounx MecT, CHCTEM U
CpPE/CTB 3alIUTHI MPU YPE3BBIYAMHBIX CUTyausax. CriocoOeH OCYIIeCTBISTh
KOHTPOJIb BBIIIOJIHCHUA 3allJIAHUPOBAHHBIX Mep0HpI/I$ITI/II71 mo OXpaHe
OKpYJKalollel Cpenbl, OXpaHe TpyAa, OOECHeYeHUI0 Oe30MacHOCTH B
I-I[)G?;BBI‘-IEH\;IHBIX CUTvyaluiax Ha 00BeKTE

I1K-4 CrocobeH OpHEHTHpPOBAaTHCS B OCHOBHBIX MpoOiemax TexHoc(epHOoH O0e30macHOCTH;
NPUHUMATh YYacTHUE B HAYYHO-HCCIEIOBATEIBCKUX pPa3padOTKax MO MPO(UII0 MOATOTOBKH:
CHUCTEMaTH3UpOBaTh HWHGPOPMAIMIO IO TEME HCCICJOBaHUM, MPHUHUMATh Y4YacTHE B
OKCIIEPUMEHTaX, 0O0pabaThiBaTh TOJIYYCHHBIC IaHHBIC; pEIIaTh 3aJa4d MPOo(ecCHOHATBLHOU
NeSITEIPHOCTH B COCTaBe HAYYHO-HCCIICIOBATEIILCKOTO KOJIJICKTHBA, HMCIIOJIB30BaTh 3aKOHBI U
METOJIbI MaTEMAaTHUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U JSKOHOMHYECKUX HAYK TPH pPEUICHUH
npoECCUOHATIBPHBIX 33/1a4; TPUMEHSITh HAa TPAKTUKE HABBIKK TIPOBEICHHUS U OIMCAHHS
VICCIIEIOBAHNI, B TOM YHCJIE DKCIIEDUMEHTAIbHBIX

[1K-4.1 B cocraBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET Y4acTHUE B
pa3paboTKe M 9KOJIOr0-dKOHOMHUYECKOM OOOCHOBAHHMH TJIAHOB BHEIPEHUS
HOBOM IPUPOJOOXPAaHHOM TEXHUKM M TEXHOJIOTMH, SKOHOMHUYECKOM
peryaupoBaHuy PUPOI00XPAHHOM JEATEIbHOCTH OpraHUu3auu

[1K-4.2 B cocraBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA MPUHUMAET Y4acTHUE B
pa3paboTke MEpONPUSATHII MO CHIKEHUIO MOXAPHBIX M JAPYTHUX PUCKOB
qpe3BBIYAaNHEIX CUTYaIUU

[1K-4.3 B cocraBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA PUHUMAET YYacTHUE B
OLIGHKE pe3yNbTaTUBHOCTHU U J(PGPEKTUBHOCTH CHUCTEMBI YIPABICHUS
OXpaHOM Tpyaa




4. CTpyKTypa, 00b€EM U colepKaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,6 akaj. yacos:

— aynuTopHas — 6 akaJi. 4acos;

— BHeayIuTOpHas — 2,6 akaJi. 4acoB

— caMocrosTenbHas padora — 90,7 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) s
KOHTaKTHas paGota | 5 & dopma TEKyIEro
Pasjen/ Tema 2 (B axaj. yacax) g E, Bun § KOHTPOIIS Kon
= & ©|caMOCTOATENBHOM | yCIIeBAEMOCTH U
JIUCIUILIAHEI & g o . | xomnerenuu
g £ padoThI MIPOMEKYTOUHOM
Tex. mab.  [mpakT. z S aTTecTaluu
3aH. | 3aH. |Q o
1. pazgen 1
- VK-1.1,
CaMOCTOSITEJIbHOE VK-1.2,
1.1 1. OCHOBHEBIE METOBI 1/13yquf1 © YK-13,
XHMHUYECKOTO aHAJUTHYCCKOTO yqe6H0M“M Sammra . IIK-3.1,
M 2 15 Hay4YHOU KOHTPOJIbHON I1K-3.2,
ananu3a. OcHaleHUE COBPEMEHHOM .
9KOAHAIUTUIECKOH J1TabopaTopuu fIATCPATYPI, pacoTL. MK-3.3,
- perieHue I1IK-4.1,
KOHTPOJIBHOM I1K-4.2,
paboTHL. ITK-4.3
CaMOCTOSITEJILHOC YK-11,
H3y4YCHHE YR-1.2,
yueOHOI U YK-1.3,
1.2 3. I'paBUMETPHUECKHI METOJ HAyYHOH 3ammra IK-3.1,
N 15 A —— KOHTPOJILHOM MK-3.2,
- petmeHue ’ paboTHI. I1K-3.3,
KOHTPOJIHOM MK-4.1,
paboTHL. [K-4.2,
I1K-4.3
2 - VK-1.1,
CaMOCTOSITEJILHOE YK-1.2,
H3y4YCHHE VK-1.3,
1.3 4. TurpuMeTpUYeCKUil METOo. yueOHOI 1 3amuTa [K-3.1,
aHaJn3a. KucmoTHo-0CHOBHOE 15,6 HayqHOU KOHTPOJBHOMN I1K-3.2,
TUTPOBaHNE JUTEepaTyphl paboTHI. [K-3.3,
- perieHue I1IK-4.1,
KOHTPOJIBHOMN I1K-4.2,
paboThI IK-4.3
CaMOCTOSTEIIEHOE YK-11,
H3yuYCHHE YK-1.2,
yueOHO 1 YK-1.3,
14 2. Meronsl pasaeicHus u HAYYHO - 3ampra IK-3.1,
KOHIICHTPUPOBAHNUS BELICCTB 15 TEXHHYECKOMN KOHTPOJILHOI TK-3.2,
[ paboTHI. I1K-3.3,
- pelieHue TK-4.1,
KOHTPOJIBHOM [K-4.2,
I1K-4.3

paboThL.




VK-1.1,

i VK-1.2,
aMOCTOSITEIIbH YR-1.3,
15 5. MO %] Banwa MK-3.1,
OKHUCIIUTENHHO-BOCCTAHOBUTEIILHOE 15 HSYHCHHE | KOHTPOJIBHON IK-3.2,
METOIMYECKON U
TUTPOBaHUE yae6HOM paboTHI. I1K-3.3,
JIUTEPATyphl gﬁ:i%'
ITK-4.3
- oopmieHue
(équTa mo VK-1.1,
TabopaTOpHOI VK-1.2
pabore 3amura
N VK-1.3,
«KomrutekcoHoMe | 1abopaTopHOi
16 6 o ) 6 MK-3.1,
. . CaUTeIbHOE u 4/1.61 15.1 TPUS»; paboTHI. IK-3.2,
KOMJIEKCOMETPHUIECKOE TUTPOBAHHE - Sammra K-3.3
CaMOCTOSITETIBHOE |  KOHTPOJIBHO# K- 4' 1'
usydeHue paboThL. TK-4.2,
METOIMYECKON 1 IK-4.3
yueOHOI '
JUTEPATyphI
HWroro no pazneny 4/1,61 90,7
Hroro 3a cemectp 4/1,611 90,7 SK3aMeH
Hrtoro no aucuuIiinge 4/1,611 90,7 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nporuecce mpenonaBanus AUCHUIUIAHBI «DKOAHATUTHYCCKAS XUMHES MPUMEHSIIOTCS
TPAAULUOHHLIC H I/IH(bOpMaLII/IOHHO HACBIIICHHBLIC OIICPCIKAOINEC TCXHOJOI'MH, AaACKBATHBLIC
CaMOOpraHu3aIK CTYJACHTOB B IpodeccroHanbHOM 00pa3oBaHuu. B xo/e 00yueHus Oyaymmx
CHEIHATMCTOB HEOOXOIUMO HE TOJILKO (HOpPMUpPOBATh KOHKPETHBIC 3HAHUS, HO U Pa3BUBATh
HaBBIKU MPO(PECCHOHATIBHON pedIeKCHH, YMEHUE MTPOrHO3UPOBATh COACPIKAHUE U XapaKTep X
Oynyuie NedaTeNbHOCTH C YYE€TOM HOBBIX COIHMAJIBHO-3KOHOMUYECKUX pEaJiid, BBIJBUTATh
HOBBIC 1€ W 3a1a4d, (POPMHUPOBATH BBHICOKYIO MOTHBAIIMIO K TOCTOSIHHOMY OOYYCHHIO H
camMo00pa3oBaHUIO.

JIeKIMOHHBIN MaTepHuan 3aKpervisieTcs B XOje JIabopaTOpHBIX pabOoT, Ha KOTOPBIX
BBINIOJIHAKOTCS ~MHAMBHUAYaJbHbIC 3aJaHus 10 MpouaeHHoW Tteme. [lpu mnpoBeaeHun
Ja00pATOPHBIX 3aHATHH HCIOJIB3YETCSI METOJ KOHTEKCTHOTO OOYUYeHHs, KOTOPBIH IMO3BOJISIET
YCBOUTH MaTCpHraJl IyTEeM BBIABJICHUA CBsI3el MCKAY KOHKPCTHBIM 3HAHUCM U €TI0 IPUMCHCHUCM.

CamocrosiTenbHas paboTa CTUMYJIUPYET CTYACHTOB K CaMOCTOATEIbHOM popaboTKe TeM
B IPOIIECCE MMOJATOTOBKH OTYETOB I10 JTJAOOPAaTOPHBIM paboTaM, PEIICHHIO TEMAaTHYCCKHUX 3a1aHUi
U TOATOTOBKA K PYOEXKHOW M 3aKIIOYUTEIbHOW aTTeCTAallid, T.C. CIHOCOOCTBYET pPa3BUTHIO
HAaBBIKOB CHUCTECMATHU3allMH PE3YJIbTATOB JSKOAHAJIUTHUYCCKOTO aHa/JIM3a MNIPUMCHUTCIBHO K
npopeccuOHaNbHON JiesTeibHOCTH COBPEMEHHBIC WHTEPAKTHBHBIC CPEICTBA IMO3BOJISIOT
IKCIEPUMEHTHUPOBATH C HOBBIMH (hopMamu KOHTPOJIst. CTyIeHTaM B X0/1€ 00ydeHus: He0OXOMMO
UCIIOJIb30BATh CPEICTBA HH(DOPMAIIMOHHO - 00pa30BaTEILHON CPEIbI.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEepaTypa:

1. AHanuTudeckast XUMUsL: XHMHUYECKHE METOIbI aHau3a : yueonuk / E.I'. Biacosa, A.®.
Kykos, N1.®. Konocora, K.A. Komaposa ; nox penakuueit O.M. Ilerpyxuna, JI.b. Ky3nenooii.
— Mocksa : JlabopaTtopust 3Hanu#, 2017. — 467 c¢. — ISBN 978-5-00101-554-3. — Tekcr :
SNIEKTPOHHBIN /| DnekTpoHHO-OMOAMOTeuHas cuctema «Jlamp» © [cait]. — URL:
https://e.lanbook.com/book/97407 (mata obparmienus: 14.02.2021).

2. AHaTUTHYECKas XMMHUS: pacyeThl B KOJIMYECTBCHHOM aHanu3e . yuyeOHoe mocodue /
B.IT. I'ycekoBa, JI.C. Cu3oBa, I'.I'. Menbuenko, H.B. FOuHuKOBa. — 2-€ U31., UCTIp. U JIOM. —
Kemeposo : KemI'V, 2010. — 124 c. — ISBN 978-5-89289-633-7. — TekcT : 35eKkTpoHHbIi //
DNEeKTPOHHO-ONOIMOTeYHAs cucreMa «JIanb» : [caiT]. — URL:
https://e.lanbook.com/book/4593 (mara obpamenus: 14.02.2021.)

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. OCHOBBI aHAUTUYECKON XUMHHU: TPAKTUIECKOE PYKOBOJCTBO : pykoBojcTBo / FO.A.
bap6amnar, A.B. 'apmam, O.B. Monoraposa, E.A. Ocumnosa ; mox penaxiueit FO.A. 3omorosa [u
ap.]. — Mockaa : JlJaboparopus 3nanuii, 2017. — 465 ¢. — ISBN 978-5-00101-567-3. — Tekcr :
9JIeKTpOHHBIA /| DnekTpoHHO-OMOMMOTeUHas cuctema «Jlamp» @ [cait]. — URL:
https://e.lanbook.com/book/97410 (nmara obpamenus: 14.02.2021.)

2. 3o0m1010B, }0.A. BBeieHIE B aHATUTHYECKYIO XUMUIO | yaeOHoe mocooue / FO.A.


https://e.lanbook.com/book/97407
https://e.lanbook.com/book/4593

3o10T0oB. — Mocksa : Jlaboparopust 3Hanwmii, 2016. — 266 c. — ISBN 978-5-93208-215-7. —
Tekcr : saekTpoHHBIH // DiekTpoHHO-OMOMMoTeuHas cucrtema «Jlamb» : [caiir]. — URL:
https://e.lanbook.com/book/84079 (mata obparuenus: 14.02.2021)

3. AHanuTH4eckas XUMusi. TUTPUMETPHUUECKUE U TPABUMETPUUYCCKHE METO/bI aHAIN3A |
yuebHoe mocodue / U. A. Bapnamosa, H. JI. Kanyruna, JI. I'. Konsna [u nmp.] ; MI'TY. -
Maruutoropck : MI'TY, 2016. - 1 sxekrpon. onr. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130
366/2564.pdf&view=true (mata oOpamenus: 14.02.2021). - Makpooobekt. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyHbI Takke Ha CD-ROM.

4. Bapnamoga, 1. A. ®u3uko-xuMHYeCKHe METOIbI aHaIu3a ;| ydyeOHoe mocodue / U. A.
Bapnamosa, H. JI. Kanyruna, JI. I'. Konsga. - 2-e u3za., moaror. mo mey. usa. 2008 r. -
Maruutoropck : MI'TY, 2011. - 1 snektpos. onT. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166
/8.pdf&view=true (mara oGpamienus: 14.02.2021.) - MakpooObeKT. - TEKCT : 3JICKTPOHHBIMH. -
Ceenenus nocrynusl Takke Ha CD-ROM.

5. Kparkuii crpaBouHHK (HU3UKO-XMMHYeCKuX BenuumH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeena; mox pen. A. A. Paenens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u gom. - CIIO. : UBan ®denopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. -
TekceT: HenmocpeICTBEHHBIN.

6. M3Bectusi BBICIIUX YYEOHBIX 3aBeJCHUN. XHWMHSA M XUMHUYECKAsh TEXHOJOTHS:
Hay4YHO-TeXHHYecKuit )xypHai — ISSN 0579-2991.

B) MeToauyeckue ykazaHus:

1. Kanyruna, H.JL. OxuciautenbHO-BOCCTAaHOBHUTEIbHOE TUTPOBAHUE: METOAMUYECKHUE
yKazaHud K JabopaTopHbIM paboTaM MO0 JUCHUIUIMHAM <«AHaJIUTHYECKas XHUMHUA H
(GU3UKO-XMMUYECKHE METO/Abl aHalu3a», «JKOAHAIUTHYECKAs XUMHS», «AHAIMTUYECKUN
KOHTPOJIb METaJNTypruuecKkoro MpOU3BOJACTBa» AJIsi OOydYarolUIUMXCs IO BCEM HAaIpaBJICHUSM
HOATOTOBKH M CHeHHUaNnbHOCTAM Bcex (opm oOyuenus /| H.JL. Kanyruna, M.A. Bapnamona;
Marunuroropckuii roc. Texundeckuid yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. .
Hocoga, 2017. — 25 c. — TekcT : HemocpeACTBEHHBIH.

2. Bapnmamoa, M.A. Kommiekcomerpus. KomrekcoHOMETpUYeCKOe THTPOBAHUE:
METOAMYECKHE YKa3aHUs K JJabopaTOpHON paboTe Mo JUCHMIIIMHAM «AHAIUTHYECKas XUMUS U
DOXMAY, «DXMA», «DKOaHAIMTHYCCKAsT  XHUMUS», «AHaTUTUYECKU  KOHTPOJIb
METaJUTyPrUYecKOro MpOU3BOJICTBAY ISl 00YYAIOLINXCS TI0 BCEM HAMpPaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex (hopm oOyuenus / U.A. Bapiamosa, H.JI. Kanyruna; Marauroropckuit
roc. texuuueckuit yH-T uM. I'. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2017. — 20
¢.— TekcT : HemocpeCTBEHHBIN.

3. BapnamoBa M.A. KuCIOTHO-OCHOBHOE THTpOBaHHE. MeTOJMUYECKHE YyKa3aHHUA K
nabopatopHoil paboTe MO AMCHUIUIMHAM <«AHAJIUTHYECKas XUMHUSD», «DU3HMKO-XUMUYECKHE
METO/ABl aHaNu3a», «OKOAHAIUTUYECKAas XHUMHUS» I OO0yYalolmuxcs BCeX HalpaBlIeHHH
MOJIFOTOBKH U cliennaibHOCTel Bcex Gpopm o0yuenus/ M.A. Bapnamona, H.JI. Kanyruna, Komnsina
JL.I'.; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um.
I'. . Hocoga, 2020. — 16 c. — TekcT: HemoCpeACTBEHHBIH.

4. BapnamoBa W.A. [I'paBumerpuueckuii aHanu3. MeToauyeckue YyKa3aHUs K
1a0opaTOpHOl paboTe NO IUCHMIUIMHAM «AHaIUTHYECKas XUMUs», «DU3NKO-XUMHUYECKUE
METOABl aHaNu3a», «OKOAHATMTUYECKAas XUMHUS» I OOYyYalolmuXcs BCEX HarpaBlICHUH
MOATOTOBKH U creruanbHocTel Becex dhopm o0yuenus/ M. A. Bapnamosa, H.JI. Kanyruna, Komsima
JL.I'.; Marnuroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um.
I'. 1. Hocoga, 2020. — 19 c. — TekcT: HEMOCPEICTBEHHBIN.

5. BapnamoBa M.A. I'paBumerpus. MeTtoauueckue yka3zaHus I CaMOCTOSTEIbHOMN
paboThI IO TUCLMITIIMHAM «AHATUTHYECKAst XUMU», «DU3UKO-XUMUYECKHE METO/IbI


https://e.lanbook.com/book/84079
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https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true

aHaM3ay, «JKOAHATUTHYECKAS XUMHUS» IS OOYYarolIMXCs BCEX HANpPABICHUI MOATOTOBKH U
crienpanbHOCTER Beex dopm obOyuenms/ M.A. Bapmamosa, H.JI. Kanyruna, Katromenko O.M.;
Marnuroropckuii roc. rexundeckuid yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. .
Hocoga, 2020. — 38 c. — TekcT: HEMoCpe1ICTBEHHBIH.

6. BapnamoBa M. A. KonuvecTBeHHbII aHanu3. Merton HelTpannzanuu. MeToaudeckue
YKa3aHUg JUIsl CaMOCTOATEIbHOW paboThl MO JUCHUIUIMHAM «AHAIUTHYECKas XUMUD,
«DPU3NKO-XUMHUECKUE METOJIbI aHAIN3a», « DKOAHATUTUYECKAsT XUMIS JJIs1 00y4aroIuXcs BCexX
HaIlpaBJeHUH TMOJTOTOBKH W cClienHalibHOCTeH Bcex ¢opm obydenus/ M.A. Bapmamona, H.JI.
Kanyruna, Komsanma JI.I'.; Maraurtoropckuii roc. texHumueckuii yH-T um. [. M. HocoBa. —
Marnautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 30 c. — TekcT: Henmocpe1ICTBEHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmuoe obecnieuenue

Haunmenosanue I10 No norosopa CpoOK eicCTBUS JTUIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 Gecopoaro
Professional
7Zip CcBOOOIHO pacIpoCTpaHIEMOC OECCPOUHO
MS Windows 7
Professional (juist J-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

FAR Manager CBOOOTHO pacIpoCTpaHsIeMOe OECCPOYHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX ]/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBaHue kypca Cchlika
OnexTpoHHas 0a3a mepuoAMvecKux wu3gaHuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HammonansHas nHpOpMaMOHHO-aHATUTUYECKAsI CUCTEMa — URL_‘ . . .
. . https://elibrary.ru/project_risc.as
Poccwuiickuit nnaexc Hayunoro uutuposanus (PYTHII) D

[Touckosas cucrema Axanemus Google (Google Scholar) URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - EamHOEe OKHO JocTyma K

URL: http://window.edu.ru/
HH(GOPMAIMOHHBIM Pecypcam

desepanbHOE TOCYIAPCTBEHHOE OFODKETHOE YUPEKICHHUE

. . URL: http://www1.fips.ru/
«<Dez[epanLHLm I/IHCTI/ITYT HpOMBII_I_U'IeHHOI/I CO6CTBCHHOCTI/I»

https://www.rsl.ru/ru/4readers/cat

Poccuiickas ['ocynapcTBennas oubnuoreka. Karanoru

alogues/
DnekTpoHHble pecypehl  OmOmmorekn MITY wum. T'.H.|http://magtu.ru:8085/marcweb?2/
Hocoga Default.asp

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:
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1. YyeOuble ayauTopuu Al MPOBEICHHS 3aHATUH JIEKUMOHHOro Tumna. OcHaleHue
ayJIUTOPHU: MYJIbTUMEIUITHBIC CPEICTBA XPAHECHUS, TIepeIayur 1 IPEICTaBICHUS HHPOPMAIIUN

2. Y4eOHBbIC ayIUTOPHM JJsl TPOBEACHUS JTaOOpPATOPHBIX 3aHATHUH, TPYNIOBBIX H
UHIUBHIYAIbHBIX KOHCYNbTanui, OcHalenue aynuTopun: HarisaHbie MaTeprabl: TaOIuUIIbI,
CXEMBI, IIJIaKaThI.

3. IomereHus AJ1s1 CAMOCTOSATEIILHON paboThl oOydaronuxcs. OCHaICHUE ayTUTOPUH:
[Tepconanbubie KoMiboTepbl ¢ akeroMm MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3JIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

4. TlomermieHuss Ui XpaHEHUS U MPOPHUIAKTHUSCKOrO OOCIY)KUBAHHS y4eOHOTO
obopymoBanusi. OcHamienue ayauropun: Cretaxu, ceiddsl I XpaHCHHS Y4eOHOTo
obopymoBanus. MHCTpYMEHTHI AJIsE PEMOHTA JIA0OPAaTOPHOTO 000PYyIOBaAHUS.



ITPUJIOKEHUE 1

6. YueOHO-MeTOANYeCcKOe o0ecnieyeHre CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocTtosaTenbHas paboTa 00ydarOIIUXCS MOApa3JeisieTcs Ha ayAUTOPHYIO, KOTOpas
MPOUCXOIUT KaK BO BpeMsl JIaDOpaTOPHBIX 3aHATUMN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAYJIMTOPHYIO, TPOUCXOSIIYIO BO BpEMS MMOATOTOBKH CTYIEHTAMHU OTYETOB I10 Ta00OPaTOPHBIM
3aHATUSAM U BBINOJIHEHUSI JOMAIIHUX 3a/1aHUH, a TaK)Ke MPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM
Y KOJUIOKBHYMaM.

AynuropHas — caMOCTOsITelbHass paboTa OOydaromuxcs —IPEAroyiaraeT — 3alfuTy
7a00paTOPHOM PabOTHI, MPOXOXKICHUE KOHTPOJILHON PadOTHl U YCTHOTO ONpoca - KOJJIOKBUYyMa
Mo KaxJAOMy paszeny IUCHUIUTHHBL KOHTpoJibHas paboTa BKIIOYAIOT TEOPETHYECKUE U
NPaKTUYECKHE 3a/laHusl, OTBETHl HA KOTOpHIE TPEeOyIOT TIyOOKOro MOHMMAaHHUS W3Yy4E€HHOTO
MaTepuaia. MakcumaibHOE KOJIM4ECTBO 0ajuloB B Kaxk1oil TeMe Kypea — 10. KomokBuym Brirouaer
B ce0s YCTHBIC OTBCTBI CTYACHTOB II0O MCTOAUKAM IIPOBCIACHUA HCHBITAHUA W OOBSICHEHUS
Pe3yNbTaTOB AKCIIEPUMEHTA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «O0BbeKTHI HCCJIe0BAHUMA IKOAHAJIUTHYECKO XUMUMN.
OcHoOBHbIE MOHATHSI METOJA0B IKOAHAJIUTHYECKOH XUMHH. Cnoco0bl KJ'laCCI/I(l)HKaIII/II/I u
TCOPETHYECCKHUEC OCHOBBI METOA0B aHaauTn4eckoi xumuu. KosmyecTBeHHBIN aHAJIH3»

1. [Ipeamer u 33241 SKOAHATUTUYECKOW XUMUHU.
2. OOBEKTHI UCCIIEIOBAHNI DKOAHATUTUYECKON XUMHUH.
3. Hcrounnky 3arpsi3HEHUA BO3/1yXa, OTKPBITBIX BOJOEMOB, IMOA3EMHBIX BOJ, IOYBHI,

OHMOJIOTHYECKUX O0OBEKTOB.

BemiectBa, moanexaiue 3K0aHaTUTHUECKOMY KOHTPOJIIO B TIEPBYIO OUYEPE/Ib.

HOHHTI/ISI METOI», «KMETOJAUKA), «aHaJ’II/ITI/ILIeCKI/Iﬁ CUT'HaJI», «KaHAJIUTHYECKas peaKum{».
Oco0eHHOCTH aHATUTUYECKUX PeaKIuil, TpeOOBaHuUs, IPEABIBISIEMbIE K HUM.
Krnaccudukanus MeTo10B SKOaHATHTHIECKON XUMUH.

OcCHOBHBIE XapaKTEPUCTUKH METOI0B HKOAHATUTUIECKONH XUMHH.

Krnaccudukanus MeTo10B KOJTUIECTBEHHOTO aHAITN3A.

0. [ToaroroBka MpoObI K KOTUYECTBEHHOMY aHAIH3Y.

HB©Oooo~No O A

KoHTpoJibHBIE BONIPOCHI 10 TeMe «XHMMHYeCKHe MeTOAbl AaHAJIN3A: ITPABUMETPHYEeCKUH
a”Haym3. [IpumMeHeHne METOAOB XHMHYECKOI0 AHAIHU3A 1JIs1 MOHUTOPHHIA HCTOYHUKOB
onacHocTeil B cpexe 00MTaHUSD)

1. CyliHOCTh TPAaBUMETPUYECKOTO aHaIM3a, Kiaccudukaiys, o0JacTh ero MpuMEHEHUs B
HKOAHATUTUYECKOM KOHTPOJIE.

2. Teopernueckre OCHOBBI BBIJICICHUS OCAJKOB M3 PACTBOPOB HEOPTaHUYECKUMH U
OpPTaHMYECKUMHU pearcHTaMH.

Br160op Benmu4YMHBI HaBECKHU.

PactBopeHue ananu3upyeMoro BeuiecTna.

Ocaxnenne OunbrpoBanue. [ IpombiBaHne ocaka.

BricymmBanue u mpoKaauBaHUE OCAIKA.

OmmbKku MeToza, CIocOObl X YCTPaHEHUSI.

MeTo/1bI TOBBIMIEHUSI TOYHOCTH B TPABUMETPUUYECKOM aHAIU3E.

Brruncienus B rpaBUMETPUYECKOM aHAIH3E.

10. [TpruMeHeHne TpaBUMETPHUYECKOTO aHATN3a B YKOAHAIMTHIECKOM KOHTPOJIE.

©oOoN O AW



KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XHMHYeCcKHe MeTO/Ibl AaHAJIN3a: TUTPUMeTPHYeCKHii
a”Haym3. [IpumMeHeHne MeTOI0B XMMHYECKOT0 AHAIN3A /1151 MOHUTOPUHIAa HCTOYHUKOB
omnacHocreii B cpee 00MTaHUSD)

1. CyIIHOCTh TUTPUMETPUYECKOTO METO/IA, ET0 XapaKTEPUCTHKA.

2. KucnoTHO-0CHOBHOE U OKHCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHHUE.
3. MeToab!l OCaKJIeHUS U KOMIUIEKCOOOPa30BaHHUs.

4. CniocoObl TUTPOBAHUSA: MPsIMOE, OOPATHOE, TUTPOBAHKE 3aMECTUTEIIS.

S. Crioco0b1 onpezieNneHust KOHEUHOW TOYKU TUTPOBAHHUSL.

6. NHaukaTopsl.

7. [TpuroTtoBieHne pacTBOPOB TUTPAHTOB.

8. PacyeTsl B TUTpUMETPUYECKOM aHATH3E.

9. [TpyMeHeHre TUTPUMETPUUECKUX METOJI0B B SKOAHAIIUTUYECKOM KOHTPOJIE.
KonTpoJsbHbie Bonpockl 10 TeMe «DU3NKO-XUMHYeCKHe MeTO/Ibl AaHAJIN3A.
MouiekyJasipHbIH a0COPOLMOHHBIH AHAJIN3

1. TeopeTrueckre OCHOBBI METO/1a MOJICKYJISIPHON aO0COPOIIMOHHON CIIEKTPOMETPHUH.
2. 3aKOHBI MOTJIONICHUS CBETA, YCIOBUS UX MPUMEHEHUS.
3. Bnusunue pH cpenpl, MOCTOPOHHMX HMOHOB Ha OKpPacKy pacTBOPOB OIpPeAeIsieMbIX
BELIECTB.
4. Br160p pearenra.
S. VY CTpoicTBO U MPUHIMIT AEUCTBUS (POTOINEKTPOKOIOPUMETPA.
6. BapuanTs! MeTona.
7. [Tpumepsl uccnenoBaHWs BO3AYIIHOW M BOJHOM cpelbl (POTOKOIOPUMETPUUYECKUM
METOJIOM.

KonTtpoJsabHbie Bonpocs 10 TeMe «PU3NKO-XUMHYECKHEe METOAbI AaHAJIN3A.

DJIEKTPOXUMHUYECKHEe METOAbI AHATH32)

1. Knaccugukaius 1 TeopeTndeckre OCHOBBI JIEKTPOXUMHUYECKUX METOJOB aHAIN3a.
2. [Torenunomerpuyeckuii Mero1 ananu3a. CyIIHOCTh METO/1a, 00JIaCTh €ro MPUMEHEHUS B
HKOAHAIUTUYECKOM KOHTPOJIE.
3. [Ipsimast TOTEHUHMOMETpUS M TMOTEHIUOMETPHUYECKOE TUTPOBaHUE: MpUMEHseMas
anmaparypa, BHIOOp JIEKTPO/IOB.
4, Nonometpus. MoHCENEKTUBHBIE AIEKTPOIBI.
5. [Tonsiporpaduuecknii MeTo] aHanM3a M aMmIepoMeTpuueckoe TUTpoBaHHe. CyIIHOCTb
METOJIOB M 00JIaCTh UX MPUMEHEHHUS B SKOAHAIUTUYECKON XUMHH.
6. [Tonsiporpadus ¢ HAKOIIIEHUEM.
7. Ocmwmnorpaguueckass U MepeMeHHOTokoBass — mossiporpadus.  CoBpeMeHHbIE
noJsiporpadsl.
8. OcoOeHHOCTH  aMIIEPOMETPUUYECKOTO  TUTPOBAaHUS €  JABYMSI  MHJIUKATOPHBIMHU
AIIEKTPOIAMH.
9. OnekTporpaBuMeTpusi. Cxema yCTaHOBKH, TPUMEHSIEMOU MPU JIEKTPOTPABUMETPUUECKOM
OIpeeIIEHNN
10. DIIeKTPOIN3 HA PTYTHOM KaToje.
11. [IpakTyeckoe  NPUMEHEHUE  DJIEKTPOTrPaBUMETPUYECKOrO0  METOJa  aHajlu3a B

IKOAHATUTUYECKON XVMUH.



KOHTpOJILHLIe BOIIPOCHI IO TEME «PusnvecKkue MeTOAbI AHAJIN3A»

ATOMHO-a0COPOIIMOHHBIN CIIEKTPalIbHBIN aHaIu3. TeopeTnyeckue OCHOBBI METO/1A.
Amnmnaparypa.

[TpuMeHeHne MeTo/1a IPU MCCIIEI0OBAaHUN 3arpsi3HEHUH 00BEKTOB OKpPY’KaIOLIEeH Cpebl.
OMHCCUOHHBIN CIEKTPAJIbHBIA aHAIN3. TEeOpEeTUUECKHE OCHOBBI METOIA.

Cxema HMHCCHOHHBIX (POTOMETPOB.

IIpakTHueckoe NIpPUMEHEHUE I SKOAHAIUTUYECKOIO KOHTPOJIA: KadyeCTBEHHBIM U
KOJIMYECTBEHHBIN aHAIIN3.

SouhkwdE

BapI/IaHTLI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUM JJI1 CAMOCTOATEIbHOI p360TbI CTYAECHTOB
nmo TeMam

JlomalnHee 3aganue Ne 1

1o TeMe «XUMHYeCKHe METOAbl AaHAJIN3a)

B nomamnem 3amaHuM 1Mo TeMe «XHMMHYECKHE METOJbI aHajau3a» IepBas 3ajava
orieHuBaeTcs B 2,5 6auia; BTopas — B 1,5 Oana; TpeThs, ueTBepras — B 2 Oasuia.

3amauga Nel

W3 naBeckn TexHUYecKoro cynbduaa Hatpus maccoit 0,3000 r mocie okucieHus cynbduma 10
cynbdara noxyunnaun 0,8250 r BaSO,4. Paccunraiite MaccoBble 10IM cepbl U Cynb(uaa HaTpus U
CPaBHUTE UX C TEOPETUUYECKUM COAEPIKAHUEM.

3amaua Ne2

Kaxoit 06bem 4%-noro pactBopa (NH4)2C204-H20 Tpebyercst B3STh ISl OCAXKIACHUS KATbIHS 13
pacTBOpa XJOpHJIa KaJlbLUs, B KOTOPOM coaepkXutcst okoiio 0,05 r HOHOB KanbLus?

3agaya Ne3

Brrancnure MOJIAPHBIE MACChl 3KBUBAJCHTOB KHCJIOTBI, OCHOBAaHUA W COJHA B CJ'ICJIYIOHIeﬁ
peakuuu:

3 HyPO, + 3 Ca(OH), = Cas(PO)4 + 6 H0.

3amaua Ne4

CKOJIbKO MIITHIUTPOB 96% pacTBOpa cepHOM KUCIOTHI (MI0THOCTHIO 1,84 r/Mir) HE0O6X01UMO
qutst npurotoiieHus 100 M 0,5 H pacTBOpa KUCIOTHI? BeIUnCINTE TUTP STOrO pacTBOpa.

JloMmalHee 3aaanue No 2

1o TeMe «®U3NKO-XUMHYECKHE METOAbI AaHAJIN3A»

B nomamraem 3aganum 1o TeMe «DPU3NKO-XMMHYCCKHAE METOMBI aHaIHM3a» IepBas 3ajada
orieHuBaeTcs B 2,5 Oaruta; BTopas — B 1,5 Oanna; TpeThs, ueTBepTas — B 2 Oasuia.

3amaua Nel

AHanu3upyemblii pacTBOp COJEPKUT HUTpAaT-UOHBL. J[Is UX ompeneneHus COCTaBWIN
raJIbBAHUYECKYIO 1IeTlb U3 HMHAUKATOPHOIO HUTPAT-CEIEKTUBHOIO AJIEKTPO/Ia U XJIOPCEPEOPSIHOTO



3JIEKTpoJla cpaBHeHUs, wu3Mepwin IJC nATH CTaHAAPTHBIX PACTBOPOB C H3BECTHOM
KOHIIGHTpalMel HUTPAT-UOHOB U MOJIYYIIN CIAEAYIOIIHNE PE3yIbTaThl:

C(NOs3), | 0,00001 | 0,0001 0,001 0,01 0,1
M

SC, mB 330 275 225 170 120

B tex xe ycnoBusix msmepunu D/IC nenu ¢ aHAIM3UPYEMBIM PacTBOPOM M HAIILIU €€
paBHOil 250 mB. Omnpenenute METOAOM TpaiyUpPOBOYHOTO rpaduka TUTP HUTPAT-HOHOB B
aHaJIU3UPYEMOM pacTBOPE.

3amaua Ne2

[Tpu TuTpoBanuu 50 em® coustHoit kucots 0,01 H pactBopom NaOH momyannm cneayroniue
JaHHBIC:

VNaoH, CM° 0 2 4 6 8 10

DIEKTPOIPOBOI-HO 1,500 1,090 0,672 0,633 0,991 1,350
CTh pacTBOpa

W, 103(0m™)

[Toctpouts kpuByro THTpoBaHUS B kKoopauHaTaXx W — Vnaon. OnpenenuTs TOUKY
HKBHUBAJIEHTHOCTU. PaccuntaTh HOPMaIbHOCTD COJITHON KUCIJIOTBI.

3agaya Ne3

OG6paserr cruiaBa cogepKuT okoiio 8 % cBuHia. Kakyro HaBecKy ciiaBa HEOOXOAMMO B3SITh IS
OTIpeZieNIEeHUs! €ro JIEKTPOTrPAaBUMETPUUECKIM METOJIOM, YUUTBIBAs, YTO Macca 0caJka Ha aHOJe
J0JKHA cocTaBisaTh okosio 0,2 2. IlpuBenuTe cxembl MPOILIECCOB, MPOTEKAIOIIUX HA KaTOAE U
aHOJie, MIOHHBIE 1 MOJIEKYJISIPHbIE YPABHEHUS AJIEKTPOIU3a PACTBOPA HUTpATa CBUHIIA.

3agauga Ned

N3 mnaeckm cramum 0,25 2 mocie cooTBeTCTByromel o0Opabotku momyumaun 100,0 o’

OKpAIIEHHOT0 B KPACHBIM IBET KOMIUIEKCA TUTAaHA C XPOMOTPOMOBOW KHCIOTOH. OnTHdeckas
IUIOTHOCTh 3TOTO pacTBOpPa OTHOCUTENIBHO pacTBOpa CpPaBHEHMsI, COJEPIKAIIEro 2 Me TUTaHa B
100,0 e, paBHa 0,45. JI1st OCTPOEGHHS IPAAYHPOBOYHOTO rpahvika B3SIM TPH CTAHIAPTHBIX
pactBopa c conepxkanuem 4,0; 6,0; 8,0 me turana B 100,0 cms, MOJYYWJIM 3HAYCHUS

OTHOCHUTEIIBHBIX ONTHYECKUX TioTHOCTEHN ( 4 ) coorBeTcTBeHHO 0,26; 0,51; 0,76. Beruncnure

OMmH

MaccoBylo 1010 (%) TUTaHa B CTaJH.

BapuaHThl TeMaTHUeCKHMX 3aJaHUM /151 TEKYIIEro KOHTPOJIA



Texymuii KOHTPOJIb OCYIIECTBIISIETCS KaK 3aIluTa J1a0opaTOpHBIX padOT: KOHTPOJIbHBIE
paboThl M KOJUIOKBHYMBI. KOHTpOJIBHBIE pabOThI BKIIOYAIOT PEHICHHE 331a4 IO OTIEIbHBIM
METO/IaM dKOAHAIUTUYECKON XUMHH, T.€. TPAKTHYECKHUE 3aJIaHHsl, OTBETHI HA KOTOPBIE TPEOYIOT
rJIyOOKOT0 TOHUMaHUS U3YYEHHOTO MaTepuana. MaKCHMallbHOE KOJIMYECTBO OAIOB B KaXKIOM
teme kypca — 10. KomiokBuyMm npoBOOWTCS Kak WHAMBHIyalbHas HHTEpPAKTHBHas Oecena
IPEenoJiaBaTessi Co CTyJ€HTOM Ha OCHOBE KOHTPOJIbHBIX BOIIPOCOB 110 TEME, IPUBEJICHHBIX BBILIE.

Kontpoabsnasi padora «I'paBumeTpus»

3amanus mo Teme «l'paBHMeETpUS» OLEHHMBAIOTCS CIEAYIOLIMM 0o0pa3oM: mepBoe - B 2 Oamia;
BTOpOe— B 3 Oaia.

Bapuanr 1

1.  PaccuuraiiTe MUHIMaJIbHYIO HABECKY TEXHUYECKOTO XJIopHuaa 6apusi, coaepxaniero 10% Ba,
JU1s ornpenenenus ero B Buse BaSO,.

2. U3 maBecku ¢ochopura maccoit 0,2350 r momyumnu 0,2711 r CaSO4 u 0,1693  Mg2P207.
Brruncnute maccosbie gonu CaO u P,Os B dochopure. [lepecuntaiite pe3ynbTarsl aHAIU3a Ha
a0COTFOTHO CyX0€ BEIIECTBO, eciu (hochoput coaepkut 5,42% Bnary.

KonTtpouabHnas padora «TuTpumMerprnueckuii aHaIn3»

3aganus no teme «TUTpUMETpUUYECKHI aHaIM3» OLEHUBAIOTCS CIEAYIOLIUM 00pa3oM: IepBoe,
BTOpOE - B 2 6ayia; TpeTbe— B 2,5 Oarna.

Bapmnanr 1

1. Ckonpko rpaMMOB KapOOHaTa HaTpUs COAECPKUTCS B PaCTBOPE, €CIM Ha HEUTpATH3AIIHIO
ero J1o rujipokapOonara Hatpus pacxoayercst 20 mu 0,1 H pacTBOpa COJITHOM KMCIOTHI?

2. Hagecky 0,2132 r xapOoHaTa KaJbIis pacTBOpUiIH B S0 MJI pacTBOpa CONSTHOM KHCIIOTHI C
TUTPOM 10 Kanbluio Thcyca= 0,003068 r/mn. Cxonbko mi 0,14 H pacTBOpa THUIPOKCHIA
HaTpus NoTpedyeTcs s HeUTpanu3auu U30bITKa KUCIOTHI?

3. Paccuuraiite pH pactBopa, monyueHHOro npu TUTpoBaHuM, koraa k 20 mia 0,2H pacTBopa
COJISIHOM KuCoThl mpuiuTo: a) 17, 6) 20 u B) 21 mi 0,2 H pacTBOpa rupoKcua HaTpus?

KonTtpoabsnas paéora «»

3ananud o treme «PU3NKO-XUMUYECKHE METO/IbI aHAJIN3a» OLEHUBAIOTCS CIEAYIOIIUM 00pa3oM:
nepBoe, BTopoe - B 2 6aiia; Tperbe—ceapmoe B 1,5 Oanna.

Bapmuanr 1

1. WcxonHplii  pacTBOp XJIOPOBOJOPOJHON KHUCIOTHI 0o0beMoM 25,0 en’® pa30aBuIH
JUCTHILUTMPOBaHHOM Bosor 10 100,0 o’ u MOJTYYIJIA aHATU3UpyeMblid pacTBop. Otobpanu 20,0
cm® 9TOrO pacTBopa, MPOBEJIN €r0 MOTEHIIMOMETPUUECKOE TUTpoBaHUe cranaapTHeiM 0,1000 M
pacTBOPOM THIIPOKCHJA HATPUA W TONYYWIH cieayromue pesyiabratel (V' — o00beM
nprOaBIEHHOTO TUTPAHTA):

V, 18,00 | 19,00 | 19,90 | 20,00 | 20,10 | 21,00 | 22,00
3
cm




pH 228 |259 |360 |7,00 |10,60 |11,49 |11,68

Onpenenure MOJSPHYIO KOHIEHTPAILMIO XJIOPOBOAOPOJHOM KHCIOTHI B aHAIU3UPYEMOM
pactBope TpadUYEeCKUMU METOJaMU [0 BCEM 4YEThIPEM KPHUBBIM MOTEHIIHOMETPHUYECKOIO
TUTPOBAHUS.

2. [Toctpoiite uHTErpasbHy0 ¥ JU(QPEpeHINATbHYI0 KpPUBBIE MOTCHIMOMETPHUYECKOTO
THTPOBAHHMSL U OIPEACIMTE HOPMAIBHOCTh COJSHON KHCIOTBI IPH THTpOBaHHH 15 cv® ee
pactBopom exkoro Harpa (T(NaOH) = 0,004 r/cax’) no crexyrommm pesynbratam (V — 00beM
MpUOaBICHHOTO TUTPAHTA):

V, em® 1,0 5,0 9,0 14,0 14,4 14,8

150 | 154 15,8 16,0 17,0 18,0

-E, uB 80 85 90 100 110 130

200 590 610 620 650 660

3. HaiiTu conmporuBnenue pactBopa a30THOM KUCIOTHI (B OM), eciu MIomaab dJeKTPOJOB paBHA
11,2 CM2, paccrosinue Mexay anektpoaamu 0,65 cM, ynenapHas 3JeKTporpoBogHocTs 0,15

1
CMmem ™.

4. JTns psiga CTaHIAPTHBIX paCTBOPOB YKCYCHOM KMCIIOTBI MOJTYYEHBI CIEYIOINE 3HAUCHHS
YII€IbHOU 3EKTPOIPOBOIHOCTH:

Ccucoomy» MOL/N 0,083 | 042 | 0,83 1,25 | 1,67

1 1,75 (0,73 |0,45 |0,32 | 0,24

&, Cm-em

[TocTtpouth rpaduk ¥ HaWTH TUTP KHUCIOTHI, €CIM yJeNbHas 3JIEKTPONpOBOJHOCTH paBHa 1,00
-1

Cm-cm™.
4. Tlpu >5eKTpOrpaBUMETPUUYECKOM OIPENIEIEHUH CBUHIA B PyAE Ui MPOBEJEHHs aHaIn3a
B3siTa HaBecka 0,6280 o. Macca anojma no snekrtponu3a 11,8492 2, mocne snexTpoiusa
uccnenyemoro pactsopa 12,1086 o. Brrumcinre mpolieHTHOE COJepKaHHWE CBHHIIA B oOpasle
pynsl. [lpuBeaute cxembl MPOLECCOB, MPOTEKAIOUIMX Ha KaTroAe M aHojAe, WOHHOE U
MOJIEKYJISIPHOE YpaBHEHMSI peakLUi JIeKTPOJIn3a.

5. HaBecky uBerHoro cruiaBa maccod 1,4420 2 pacTBOpWIM M NIyTEM DJJIEKTPOJIM3A TPHU
noctosHHOM cuite Toka 0,150 4 3a 50 mun BeIIENWIN IMOJHOCTHIO HA KaTOJAC MEIb U Ha aHOJE
ceurel] B Buge PbO,. Onpenenute MacCOBYIO IO MEIM M CBHUHIIA B CIUIABE, €CIIM BBIXOJ IO
ToKy coctaisia 100 %.

6. st onpenenenus xpoma mo MetToay 106aBok HaBecky cranu 0,5000 2 mepeBenu B pacTBOP
1 ero oobeM posenu 10 50,0 cv®. B 1Be KONGbI BMECTHMOCTBIO 25,00 cv® TIOMECTHIIN aTMKBOTHI
3Toro pactopa 1o 10 o, B OJIHY U3 HUX JI0OABWJIM CTaHJIAPTHBIM PACTBOP XpOMa, COJIeP KAl
0,002 2 Ce, 3aTem B 00€ KOJOBI - MEPOKCH BOOposa. PacTBophl B KOJI0ax OBETH 10 METKH,



U3MEPWIIM ONTHYECKUE IJIOTHOCTU W mony4ywiu 3HadeHus: A, = 0,15 u Ay = 0,36. Haiitu
MaccoByto 10110 (%) XxpoMa B CTalu.

7. OtHOcUTENbHAs ONTHYECKAsl IJIOTHOCTh TPEX CTaHAAPTHBIX PACTBOPOB, COJACPIKAIIMX
10,0; 12,0; 14,0 me Banagus B 100,0 CM3, okasasiachk coorBerctBeHHo 0,24; 0,46;. 0,69. HaBecky
cranmu 0,2506 2 pactBopuiu, 06b6eM nosenu 10 100,0 . B MEpPHYIO K0J0y BMecTuMocThI0 50,0
cv® momecTuim 5,0 e’ (TMKBOTY) 3TOTO pacTBOpa, MOOABMIM MEPOKCH] BOJIOpPOIA U JOBEIU
00beM 70 METKH BOJI0i. OnTHYecKas IIIOTHOCTh MOJYYEHHOT'O pacTBOPa OTHOCUTEIBHO PacTBOpa
cpaBHeHus, coaepsxkaiiero 8,0 me Banaaus B 100,0 cms, pasHa 0,33. OnpeaenuTb MacCOBYIO JIOJIIO
(%) BaHaUs B CTAJIH.



ITPUJIOKEHHUE 2

7. OIICHO‘!HLIG cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun
HpOMe}KYTO‘lHaH arreécranusd HWMECT LECJIbI0 OIPCACINTh CTCIICHbL JOCTHUXKCHHA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06y‘1€HI/I}I IO JUCHMITIIIMHE 3a OHpCl[G.HGHHHfI nepuon 06yquI/151.

a) Ilnanupyembie pe3yabTaTbl 00y4eHUSI U OLIEHOUYHbIE CPEACTBA Ui NMPOBeIEHUs
MPOMEKYTOYHOM aTTEeCTALMU:



Kon
WHJUKATOpa

WNHnukaTop AOCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

VYK -1: Cnoco0OeH oCyIIecTBIsATh KpUTHUECKUH aHAN3 TPOOJIEMHBIX CUTYyalluii HA OCHOBE CUCTEMHOTO MOJIX0/Ia, BEIpabaThIBaTh CTPATETHIO JEHCTBUI

YK-1.1: AHanuzupyet pOoOJIEMHYIO Ilepeuens meopemuueckux 60npocos
CUTYAIIUIO KaK CUCTeMY, BBISBIISIA ee [ 1. OCHOBHBIE 3arps3HUTENH BO3AyXa.
COCTaBISIIOLIME U CBSI3M Mexay [ 2. UeMm oOycrnoBieH NapHUKOBBIN 3P herT?
HUMU 3. TlosicHUTE XMMHU3M pa3pylICHUS 030HOBOTO CIIOS.
4. OCHOBHBIE 3aTPS3HUTEIH BOIBI.
5. Yro Takoe mpeneabrHo A0MyCTUMBIN cOpoc?
6. Yem omacHbI eHOJIBI?
7. OCHOBHbI€ 3arpsI3HUTENH [TOYUBBI.
8. Uewm omacHbI TAKENbIE METAIIIbI?
9. UYewm omacHBI HEPTETPOAYKTHI?
YK-1.2: Kputnuecku OIICHUBAET Ilpumepnvie npakmuueckue 60npocoi.
HAJICKHOCTH HMCTOYHHUKOB 1.IlpuBenuTEe NCTOYHUKU U MEXAHU3M IOSIBIICHUS CEPHOI KUCTOTHI B aTMOc(epe.
uH(popMaIuy, pabotaer c 2.IlpuBeauTe UCTOYHUKY U MEXAHU3M IOSBJICHHSI a30THOM KUCIOTHI B aTMochepe.
MPOTUBOPEUMBON HHOpMAIIHEe H3 3.CTouHas BOJA COMEPIKUT KOJUIOMIHBIE YAaCTUIBI, OKCHIBI XpoMa, HoHel Cd”", Pb*, CN" u
pa3HBIX MCTOYHHUKOB, ormpeaenser | henon. [Ipemioxknure METOabl OUUCTKH CTOYHOM BOJIBI.
POOEIBI B uH(popMaIuu, 4 TlosicHUTE XUMHU3M pa3pyIIeHHUs] 030HOBOTO CIIOSI.
HE00X0 MO JUISE pereHus 5.Ykaxute Haubojee palroOHaIbHBIE METONbI (M0 YYBCTBUTEIBHOCTH, CEJIEKTHBHOCTH M
npoOIeMHOM CUTYaIluH, u 9KCIIPECCHOCTH ) OMPE/IEICHUS OPraHNYECKHUX BEIIECTB B BO3IyXE U BOJIE.
MPOCKTUPYET TIPOIECChl IO HUX 6.IlepeuncnuTe OCHOBHBIE METOMBI oOmpeaeleHus aszora, (ocdopa B mouax. Kakumu
YCTPaHEHUIO METOAaMH ONPEIEISIOT KUCIOTHOCTh MOYB?
YK-1.3 PazpabatbiBaeT M coaepikaTeIbHO Ilpumepnuvie npaxmuueckue 3a0anus:

apryMEHTUPYET CTpaTEruIo
penieHus: mpoOJeMHON CUTYyaIluu Ha

1. Ecnu xoHneHTparus pactBopeHHoro coenunenus kaamus (ITIK 107 MT/IT) B CTOUYHOM BOZE
coctaBysieT 10 MMOJIB/JI, TO BO CKOJIBKO pa3 HE0OX0AUMO pa30aBUTh BOAY, YTOOBI MOXKHO




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHUKATOpa KOMIICTCHITHH
OCHOBE CUCTEMHOTO u OBLJIO CIMBATH €€ B KaHATH3AIHIO?
MEXIUCIUTIIMHAPHOTO  ITOX0JI0B; 2. Paccuwnraiite romoByro mnorpebHocTh B Ca(OH); mns meiitpanmuszanuu SO, ma TOC
CTPOUT  CLIEHApUU  pealu3aluu motHocThio 1000 MBT, paboTarormieit Ha MazyTe.
CTpaTEeTUH, OINPENeNsisi BO3MOXKHBIC 3. PaccunraiiTe yMEHBIICHHWE KOHIICHTPAIlMM I[MAHWI-UOHOB B CTOYHBIX BOJaxX IOCIE
pUCKM UM mpemiaras IMyTH HX OH-annonupoBanusi, eciiu KoHueHTpamus nonoB OH™ Bo3pocia na 34 mr/i.
yCTpaHEHUS 4. PaccumraiiTe yMEHBIICHUEC KOHIICHTPAIlMM WOHOB KaaMHS B CTOYHBIX BOJAX IOCIC
Na-KaTHOHUPOBaHMS, €CITM KOHIICHTPAIM HOHOB HAaTpUs Bo3pociia Ha 46 Mr/i.
5. PaccuuraiiTe yMCHBIICHHE KOHIICHTPAIMM HOHOB PTYTH B CTOYHBIX BOJAX IMOCTE

Na-KaTHOHUPOBaHMS, €CIIM KOHIICHTPAIMs HOHOB HATPHUs BO3pociia Ha 69 Mr/i.

I1K-3 CnocoGen ompenensiTh HOPMATUBHBIE YPOBHM JIOIYCTUMBIX HETaTHUBHBIX BO3JCHCTBUN Ha 4YelIOBEKa U OKPYKAIOLIYIO Cpelly; MPOBOAMTH
M3MEpEHUs] YPOBHEW OMacHOCTEH B cpeie oOuTaHus, o0pabaThiBaTh MOITYYEHHbIE PE3YJIbTAThl, COCTABIATH IPOTHO3bI BOZMOXKHOI'O PA3BUTHUS CUTYallUU;
aHAJIM3UPOBaTh MEXaHU3MBbl BO3JCHCTBYSI OMIACHOCTEM HA YEJIOBEKA, ONPEAEIATh XapaKTep B3aUMOJEHCTBUS OPraHU3Ma 4YeJIOBEKA C OIMACHOCTSIMH CPENIbI
OOUTaHUS C YUETOM CHEIM(PHUKH MEXaHH3Ma TOKCHYECKOTO JCHCTBHS BPEIHBIX BEIIECTB, SJHEPTETHUECKOTO BO3ICHCTBUS 1 KOMOMHUPOBAHHOTO IEHCTBUS
BpEJIHBIX (DaKTOPOB; ONPEEIIATh ONACHBIE, YpE3BbIYaiHO ONIACHBIE 30HbI, 30HbI IPUEMIIEMOTO PUCKA

I1K-3.1 OcymecTBisier MOHHUTOPHHT Ilepeuens meopemuueckux 6onpocoe
(GYHKIIMOHUPOBAHUS CUCTEM 1. Kaxue npuGops! UCHIONIB3YIOTCS 7151 KOHTPOJIS COCTaBa BO3yxa?
o0ecrieueHus " yIpaBIEHUS 2. B Buje kakux ra3oB HaAXOJATCS B BO3AYyX€ 3arpsA3HAIONINE KOMIOHEHTHI?
OXpaHOM  OKpYXarollel  cpensl, 3. Kakwue nHCTpyMEHTaIBHBIE METO/IBI UCTIONB3YIOT JJISl H3BJICUCHHUS BEIIECTB?
OXpaHOW TpyAa, 0€30MacHOCThIO B 4. Kaxue MUKpO3JIEMEHTBI OIPEEIAIOT aTOMHO-DMUCCHOHHBIM METO10M?
Ype3BhIYAIHBIX CUTYaLUAX 5. Kakue MUKpo371€MEHTBI ONpenesoT aTOMHO-a0COPOIIMOHHBIM ~ METO/10M?
6. Kakue MUKpO3IeMEHTHI ONPEAeSIOT HOHHOM XpoMaTorpaduein?
7. Haitte onpenenenus [IJIK, TIY, OBYB, I11AB, IT/C.
I1K-3.2 IIpoBoaut [JIAHUPOBAHUE u IlIpumepnvie npakmuueckue 60npochwi.
JOKYMEHTAJIbHOE  COIPOBOXK/IECHUE 1. B razoBbix BeIOpocax OOHapy»KeHbI JUOKCU]] CEPBI, YTIIIEBOAOPObI, (EHOJ U Mapbl PTYTH.

ACATCIIBHOCTH 110 CO6J'IIO,Z[CHI/IIO nin

JOCTH>KEHHIO TpeOoBaHMi
HOPMAaTHUBHBIX aKTOB B  cdepe
OXpaHbl  OKPYXAIOIIEH  Cpebl,

Hpezmomne MCTObI OUUCTKHU ra3da OT 3TUX BPCIHBIX KOMIIOHCHTOB.

2.PaccMoTpuTe METOIBI 00E3BPEKMBAHMS TA30BBIX BBIOPOCOB TEIIOBBIX JJIEKTPOCTAHITUI.

Hanumure YpaBHCHUA IPOTCKAOIINX IIPHU 3TOM peaKuHﬁ.

3. 1o kakuM HOpMATHUBaM OIIEHUBAIOT KAYECTBO aTMOC(EPHOTO BO3ayXa?




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHJUKaTOpa KOMITETCHIIUH
OXpaHbl Tpyda, Oe30macHOCTH B 4. B xakux npeaenax HOpMUPYETCs COJIepKaHuEe KOMIIOHEHTOB B BOIE?
Ype3BhIYAITHBIX CUTYAIIUAX 5. B kakux npenenax HOpMUPYETCs COJEp)KaHUE KOMIIOHEHTOB B Bo3ayxe?
I1K-3.3 Crnoco0eH oCylIecTBIATh KOHTPOIIb Ilpumepnuvie npakmuueckue 3a0anus:

COACPpIKaHUA B HCIIPpaBHOM
COCTOSSHUM CHUCTEM M  CpEACTB
3alIUThl  OKPYKAIoLIe  cpenpl,
pabounx MeCT, CUCTEM U CpPEJICTB
3alIUThI npu Ype3BbIYANHBIX
CUTYaIUsX. Crniocoben
OCYIIECTBIISATh KOHTPOJIb
BBITIOJIHEHU S 3aIUIAaHUPOBAHHBIX
MEPOIPUATHNA 1o oxpaHe

OKpYKarolllel Cpe/ibl, OXpaHe Tpy/a,

obecrieueHnnr0  0E€30MacHOCTA B
Ype3BBIYAMHBIX  CUTyallUsiX  Ha
o0BeKTE

N

ok~

o

Kaxkoit 00b€M 030Ha pazpymiaeT 2 1 XxjiopaTana?

Cxkonpko CO; obpazyercs u3 20 1 CO?

Kakoii 0665éM NO o6pasyercs nipu cxuranuu 100 T HeQTH (comepkaHue a30Ta B epecuéTe Ha
ananuH cocrasiuseT 30%).

Paccuuraiite kucinotHocts 100 11 Boabl, B KOTOPHIX pactBopmics 1 1 SO».

CKOJIBKO HYKHO aKTMUBUPOBAHHOTO yriis aisg ouucTkd 1000 1 Boabl oT 30 Kr OpraHuyecKux
npumecei?

CKONBKO HYXKHO XJIOpH/Aa IMHKA JIJIs ocaxaeHus cepoBogopoaa B 200 J1 BOJbl, KOHIIEHTpALUs
KOTOpOro B Bojie cocranisier 300 mr/n?

Ckonpko HEOOXO0AMMO cynb(puaa HaTpusd Uid NepeBeleHus coieil nuHka (c=20 MF/MS) B
HEenoABIKHYI0 hopmy B 100 M° TTO4BBI?

Ha ckonbko yBeIMYHUTHCS KUCIOTHOCTD 3 M° OUBHI npu BHeceHuu B He€ 100 T NH4NO3?

Ha turposanue 100 M Boasl 3aTtpaueno 20 mut 0,05 M pactBopa kommiekcoHa |11, Berancnure
OOIIYIO KECTKOCTH BOBI.

[IK-4 CnocobeH OpueHTHpPOBATHCS B OCHOBHBIX INpoOjieMax TeXHOCPEepHOH 0e30macHOCTH; MPUHUMATh Y4acTHE B HAYYHO-HCCIEIOBATEIbCKUX
pa3paboTKax Mo NpouIo NOArOTOBKU: CUCTEMaTU3UPOBaTh HH(POPMAILIUIO 110 TEME UCCIIE0BaHUM, IPUHUMATD yJacTHe B SKCIIEpUMEHTax, 00padaThIBaTh
MOJyYEHHBIE JAHHBIE; pellaTh 33Ja4d NPO(PECCUOHANBHON AEATEIbHOCTH B COCTABE HAYyYHO-HCCIEI0BATEIbCKOIO KOJJIEKTHBA; UCIOIb30BATh 3aKOHBI U
METO/bI MATEMATHKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U SKOHOMUUYECKUX HAYyK MPHU PEHICHNH NPOPEeCCHOHANBHBIX 33a]a4; MPUMEHATh Ha IPAKTUKE HABBIKH
MIPOBEJICHUS U OMMCAHUS UCCIIETOBAHHM, B TOM YHCIIE SKCIIEPUMEHTAIBbHBIX

I1K-4.1

B COCTaBE
Hay4YHO-UCCIIEI0BATEIBbCKOTO

KOJUIEKTMBA MPUHUMAET y4yacTue B
pa3zpaboTKe u

Ilpumepnvle npakmuyeckue 60npocovl

HoBas nmpuponooxpanHas TEXHUKA U TEXHOJIOTHH

1.Metop! aHanmM3a cocTaBa a’po30Jiel U MbUieH

Jlst m3BNeYeHUsT U3 BO3/IyXa BEIIECTB MCHOJIB3YIOT (UIBTPHI, OTJIOTUTEIbHBIE a0COpOEpHI.




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHJIUKaTopa KOMIIETECHIINU
3KO0JIOT'0-3KOHOMHNYCCKOM ATMOC(l)epHYIO IbUIb BBIACIIAIOT U3 BO3AYXa MCTOAAMHU 3JICKTPOCTATHUYCCKOI0 OCAXKIACHU .
000CHOBAaHUU ILJIAHOB BHEAPCHUA OHpeI[eJ'IﬂeMBIC MHKPO3JICMEHTEI MeTO,Z[ aHaJin3a
HOBOW TPHUPOJIOOXPAHHON TexHUKH || Ag,Ba,Ca,Co,Cr,Cu,Fe,K,Mg,Mn,Na,Ti,V,Zn  (okono | ATOMHO-3MHUCCHOHHBII
M TEXHOJIOTHH, HSKOHOMHYECKOM || 22 JJICMCHTOB) _
PEryIMpPOBAHUN IIPUPOLOOXPAHHOM Se, Te , ATOMHO0-20COPOIIMOHHBIN
JIeSITETbHOCTH OPTaHU3alN1 CI', NOg', SO4~ Wonnas xpomarorpadus
2.MeTOI[BI aHaJIn3a IMMPUPOJHBIX U CTOYHBLIX BOJI
Omnpenensiembie 3eMeHTsl | OOBEKT aHANTN3a Mertoj onpeeneHust Ipenen obHapy)eHHS
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe, | Peynas Bona ATOMHO-?MHUCCUOHHBIN 0,03-4,8
K,Mg,Mn,Ni,Pb,Sn,V,Zn MKT/J1
Hg CTOYHBIE BOIBI HeliTpoHHO-aKTHBAaLIMOHH
BIN
Sb,Se Mopckue Boabl ATtoMHO0-abcopOIMOHHEIN | 7-50 Mr/n
Cd,Co,Cr,Cu,Mn,V,Zn Mopcxkue Boabt Heitrporno-aktuBanmons | SHr-0,3 Mxr
BIN
3.MeTop! aHaNHM3a IT0YB
MeTOI[LI ONIpCACIICHUA o6mer0 COACPpIKaHUA 3JICMCHTOB OCHOBAHBLI Ha MPCABAPUTCIIBHOM
Pa3JI0KCHUHU 06pa311a KHUCJIOTaMH WM MICJI0YaMH U MOCICAYIOIEM ONPECACICHUN 3JICMCHTOB B
ACTBOPAX XUMHUYCCKUMU U UHCTPYMCHTAJIbHBIMU MCTOJAMMU.
IToxasareinn MeTton
Unentnduxanus u KOJIMUECTBEHHOE | MoueKyJsipHas abcopOIroHHAs CHEKTPOCKOIIHS,
omnpejieJieHHe OpPraHUYecKHX, MHUHEPAIBbHBIX | Xpomarorpadus, macc-crekrpomerpusi, IMP.
BEIIECTB
AHanu3 NOYBEHHBIX PaCTBOPOB dortomerpus IUTaMeHH, aTOMHO-abcopO1OHHAs
CIEKTPOCKOIIHSI, TOTCHIIMOMETPHS
I1K-4.2 B cocTase Ilpumepnvie npakmuueckue 60npocoi

Hay4HO-UCCIIE0BATEIBCKOTO
KOJUIEKTUBA IPUHUMAET ydacTue B
pa3paboTke  MeponpusATHil 1O
CHIDKEHHMIO TOXApHBIX M JIPYrHX
PHUCKOB YpE3BbIYAIHBIX CUTYyaLU

Hcrounuku u (baKTopLI 9KOJIOTUYCCKOI'O PUCKa

HcTounuk dakrop
AHTpONOreHHoe BMEIIATENBCTBO B | Pazpymenne mannmadToB mpu NOObIYE MOJNE3HBIX HCKOIAEMBIX;
HIPUPOIHYIO Cpeny obpazoBaHue UCKYCCTBEHHBIX BOJIOEMOB; UHTEHCUBHAA

MeJropanus; I/ICTpe6J'IeHI/I€ JICCOB
TexXHOreHHOE BIIMSHHE Ha OKPYKaroIyro 3anH3HGHI/IG BOJOCMOB, aTMOC(bC'pHOl"O BO3yXa BpPCIAHBIMU




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHUKATOpa KOMIICTCHITHH
MIPUPOJHYIO CpEny BELECTBAMH, IOYBBl — OTXOJAaMU IPOU3BOJCTB; H3MEHEHUE
Ta30BOTO cocCTaBa BO31ayxa, OHEPIreTUICCKOC 3arpsi3HEHUE
6uocheps
HpI/IpOJIHOC SIBJICHHUEC 3eMJ'IeTpHC6HI/Ie, H3BCPIKCHUEC BYJIKaAHA, HABOJHCHUEC, Yypara,
moJKap, 3acyxa
[Ipennoxxute IUIAHUPOBOYHBIC, TEXHOJOTMYECKHE U  CHEIUAIbHBIE  MEpPONPUATHUSA,
HaIpaBJICHHBIC HA COKpAIICHIE 00hEMOB BRIOPOCOB M CHIDKEHUE VX TIPU3EMHBIX KOHIICHTPAIIHH.
Paccuuraire:
1.Ckonpko CO; obpazyercs u3 20 1 CO?
2.Kaxoit 006éM NO o6pasyercs npu cxxuranuu 100 T HedTH (conepkanue a3ora B mepecuéTe Ha
ananuH coctasisieT 30%).
I1K-4.3 B COCTaBe Ilpumepnvle npakmuyeckue 3a0anus

HAYYHO-HCCIIEJOBATEIIHCKOTO
KOJUIEKTUBA MPUHUMAET y4yacThe B
OLICHKE  pPEe3yJIbTaTHBHOCTH u
3¢ (HeKTUBHOCTH CHUCTEMBI
YIpaBJICHUS OXPaHOH TpyAa

3anonuuTe Tabmuiy. OCHOBHBIE HCTOYHUKH BBIOEPUTE U3 CITUCKA.

OcCHOBHBIE 3arPA3HUTE]M BO31yXa H UX BO31eHCTBHE HA IPHPOAY
3arps3aATENN aTMOCchepsl OcHOBHbIE uctouyHuky | BosapelictBue 3arps3HUTENEd  Ha
3arpsisHEHUN TIPUPOJTY M YeJIOBeKa

Oxcupl yraepoaa (CO, COy)
Oxcupl cepol (SO,, SO3)

Oxcuupl azota (NO, NO,)
BsBemeHnsle BeniecTsa (IbLIb, CaXa)
PagnoakTHBHEIE BEIIECTBA

BemecTBa, 3arpsssstomue atMocdepy OCHOBHBIE MCTOUYHMKH 3arps3HeHuil BosneicTBue
3arpsi3HUTENEH Ha npupoay U denoBeka Okcuabl yriepoaa (CO, CO2) Okcunasl cepol (SO3 SO2)
Oxcupst azota (NO, NO2) B3BenieHHbIe BelecTBa (MbLIb, caka) PagroakTuBHBIE BEIIECTBA

HcTounuku, BbLAesIIONAE AaTMOC(EpPHbIE 3arPSI3HUTEIH

TpancnopT; IIEMEHTHBIE 3aBO/IbI; aBAPUHU Ha AaTOMHBIX PEaKTOpax; MPOU3BOJICTBO, HA KOTOPOM
CXKUTAIOT yroJib, CJHAHIBI, HEPTEHPOAYKTHI, TOP(Q; MPOU3BOACTBO AaTOMHOTO OPYXKHS;
MPOU3BOJICTBO JKeJie3a, MEJU, CEPHOW KHUCIOTHI, a30THOM KHCIIOTHI, TEIJIOBbIE CTAHLHMH H
AJIEKTPOCTAHIINHU, paboTarolue Ha yrie, Topde, MazyTe; B3pbIBBI aTOMHBIX M BOJOPOJIHBIX O0OMO.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrecTanus IO JUCHUIUIMHE «OKOAHATUTHYECKAs XHMUS» BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJAIOIIUMUCS 3HAHUMN, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Owiieram, KaKIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IMPAKTUUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBINOJHSAET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OINEpPUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS AEMOHCTPUPYET CpPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUSA OCBOCHLI, HO JOITYCKAarOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMITETCHIIMMA: B XO/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOYy4arolIUiiCs
UCTIBITHIBACT 3HAUUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydaromuiicss He MOXKET TOKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PEUIECHUs MPOCTHIX 3a7ad.



