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PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOZYJISA)

IKOAHA/TUTHYECKAA XUMHUA

Hamnpasienue moAroToBKH (CrenuaIbHOCTB)
20.03.01 Texnocdepnas 6e3omacHOCTb

Hamnpasnennocts (mpoduiis/crieninani3anis) mporpaMMbl
VYIpaBieHue 9K0JI0THYECKOH W MPOMBIIILIEHHON 6€30M1aCHOCTHIO

YpoBeHb BeicHIero oOpa3oBaHus - GakaiaBpHat

®opma oOydeHus
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Huctutyt/ pakynprer MHCTHTYT eCTECTBO3HAHHS U CTaHIAPTH3AIHH
Kagenpa XuMuu
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PaGouas nmporpamma cocrasiena Ha ocHoBe PI'OC BO - GakanaBpuar 110 HarpasJIeHHIO
noaroroBku 20.03.01 Texnocdepnas OezonacHocTs (mpuka3 MunoOpnayku Poccunm ot
25.05.2020 r. Ne 680)

Pabouas nporpamma paccMoTpena u 0jj00peHa Ha 3acejaHuu kKadeapsl XUMHH

23.01.2023, npoTtoxos Ne 5 (%/ {Q
3aB. xadenpoi 7l ~ H.JL Mensauk

Pabouas nporpamma ogoOpena metoauyeckoit komuccueit MUEuC
30.01.2023 r. npotoxos Ne 5

[Ipencenarens V//ﬁ, N.1O. Mesun

CortacoBaHo: v
3aB. kadenpoii [IpompinuieHHOH 9K0I0rHH 1 6€30MaCHOCTH KU3HEACSITEILHOCTH

Y%A.IO. [lepsTHHCKHIA

Pabouast nporpamma cocrasieHa: % (Q
3aB. Kageapoi XuMuu, JI-p TEXH. HAyK S, UL Mensinuk

Penensenr: y
JoueHT kadeapbl OU3MKH, KaH 1. XUM. HAyK Q‘cz‘y st B.A. Jlozopos




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogqoopena st peanusanuu B 2028 - 2029
yueOHOM roJly Ha 3acefjaHuu Kadeapsl XHUMUU

[Ipotokom ot 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenp mnpenopaBaHus JUCHUIUIMHBL «OKOAHAJIUTHYECKAash XHUMHUSA»  CIIOCOOCTBYET
(GOpMHpOBAHUIO y CTYIEHTOB 3HAHMH M HABBHIKOB B OOJACTH COBPEMEHHBIX METOJIOB
Ka4eCTBEHHOI'0 U KOJMYECTBEHHOI'O0 XMMHUYECKOI0 aHajiM3a BEILECTB, MaTEepUaNoB U OOBEKTOB
OKpY’KalolIel cpeibl; YMEHUIO TPAMOTHO BBIOMPATh METOJI aHAIN3a, HanuOOJIee IPUTOIHBINA IS
NOJy4YeHUss UH(OpMaKU O Ka4eCTBEHHOM M KOJIMYECTBEHHOM COCTaBE KOHKPETHOTO OOBEKTa
UCCIICIOBaHMIA; TIOTYYE€HUIO HaBBIKOB MPAKTHUECKOM pabOThI B aHATTUTHYECKHX JTa00paTOPHSIX 1O
KOHTPOJIIO TEXHOJIOIMYECKON JUCLUILINHBI IPOU3BOICTBA.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

JucuumuimHa DKoaHATUTHYECKast XMMUS BXOJIUT B 4YacTh YU€OHOTO IU1aHa (hopMupyemyro
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHON MPOTPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

beszomnacHoCTh )KH3HEACATEILHOCTH

MeTtob1 aHanmm3a 6€30MaCHOCTH CIIOKHBIX TEXHUYECKHX CHCTEM

Mertposnorusi, cTaniapTu3anus U cepTUPUKALL

[TepepaboTka 1 yTunu3aus 0TX0J0B IPOU3BOJICTBA

Hanzop u kouTpoms B chepe Oe3omacHocTr

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrare OCBOGHHS AMCHMIUIMHBL (MOZYNs) «ODKOAHAINTHYECKAs XHMMUS»
oOyyJaronuiics 10mHKeH 00J1a1aTh CISYIOIIMMU KOMIETEHITUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

VK-1 CiocobeH ocyiiecTBIsATh NOUCK, KPUTUUECKU aHaJIu3 U CUHTE3 HH(POpMaLuH, IPUMEHITh
CUCTEMHBI MMOJIXOJ JJIsl peLICHUs TIOCTABJIEHHBIX 3a/1a4

VK-1.1 AHaJ'II/I3I/IpyeT 3aavy, BbIACIIAA €€ 0a30BbIC COCTaBJIAIOMIUE, paCCMATPUBACT
Hu InpeaiiaractT BO3MOXKHBIC BapUWaHThl PCHICHUA IMOCTaBJICHHOM 3aaa4u,
OLICHUBAA NX JOCTOMHCTBA M HCJOCTATKHU

YK-1.2 Omnpenensier, UHTEPIIPETUPYET U PAHKHUPYET UH(POPMAIIHIO, TPEOYEMYIO JIIs
pelleHrs MOCTaBJIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(OpPMALUU IO
PA3JIMYHBIM THIIaM 3aIIPOCOB

YK-1.3 IIpu  oOpabGotke wuHpOpManuu oTIM4YaeT (GakTel OT  MHEHHH,
WHTEPIpETAINi, OIICHOK, (JOPMUPYET COOCTBEHHBIE MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOU BBIBOJIBI M TOUKY 3PEHUS

[1K-3 CnocoOeH omnpenensaTs HOpMaTUBHBIE YPOBHU JIOIYCTUMBIX HETaTUBHBIX BO3JCHCTBUI Ha
YeJI0OBEKa M OKPYXAIoOIIyH Cpedy; IMPOBOAUTh H3MEPEHUs ypPOBHEH ONACHOCTEH B cpene
oOuTaHus, 00pabaThiBaTh MOJYYEHHBIE pPE3YNbTaThl, COCTABIATH IPOTHO3BI BO3MOXKHOTO
pasBUTHs CUTyallUH; aHAJIM3MPOBATh MEXAHM3Mbl BO3JCHCTBUS ONACHOCTEH Ha YEIOBEKa,
OTIpeNIeNIATh XapaKTep B3auMOJICHCTBUS OpraHU3Ma YeJIO0BEKa C OMACHOCTSIMH CPE/Ibl OOMTaHUS C
y4eTOM CHEeNM(PUKM MEXaHW3Ma TOKCHUYECKOTO JEHCTBHS BPEAHBIX BELIECTB, YHEPIETUYECKOTO
BO3JCUCTBUS M KOMOWHUPOBAHHOTO JCUCTBUS BPEOHBIX (DAaKTOPOB; OMNPEACIATH OIACHBIE,

YPE3BhIYANHO ONACHBIE 30HbL, 30HBI TDUEMIIEMOr0 DUCKA
[1K-3.1 Ocy1iecTBiseT MOHUTOPHHT (PYHKLIMOHUPOBAHUS CUCTEM OOECICUeHUS U

YIIPaBIICHUS OXPAHOM OKPY’KAIOIIEH CPebl, OXPAHOU TPyJa,




0€301aCHOCTHIO B UPE3BHIYANHBIX CUTYaIIHSIX

[1K-3.2 [IpoBoguT  maHMpoBaHME W JOKYMEHTAJIbHOE  COIIPOBOXKIECHUE
IEATENPHOCTH 1O  COOJIONEHHI0O WIM  JOCTIDKEHHIO  TpeOOBaHMI
HOPMATHBHBIX aKTOB B c()epe OXpaHbl OKPYKAIOILIEH Cpe/bl, OXpaHbl TPY/a,
0€30IaCHOCTH B YPE3BHIYANHBIX CUTYALIUIX

[1K-3.3 Crnioco0eH ocylIecTBIATh KOHTPOJIb COJEP/KaHUsl B UCIIPABHOM COCTOSTHUU
CUCTEM U CPEJCTB 3allUThl OKPYXAIOIIeH cpelibl, pabouux MecT, CUCTEM U
CPEZACTB 3aLIUTHI MIPU YPE3BBIYAMHBIX CUTyanHusax. CrocoOeH OCYIIEeCTBIATh
KOHTPOJb BBINOJHEHUS! 3aIUIaHUPOBAHHBIX MEPONPUATUH IO OXpaHe
OKpY>KaloIlel cpenpl, OXpaHe TpyaAa, obOecredyeHuio Oe30macHOCTH B
YpEe3BbIYAIHBIX CUTYALIUAX Ha OOBEKTE

[IK-4 CnocobeH OpHEHTHPOBATHCS B OCHOBHBIX MpoOiemMax TexHoc]epHoil 0e30MmacHOCTH;
NPUHUMATh y4acTHE B HAy4HO-HCCIICAOBATEILCKUX Pa3pabOTKax MO MPOQUI0 TMOATOTOBKH:
CUCTCMATU3UPOBATH I/IH(bOpMaIII/HO II0 TEMC HCCHGI{OBaHI/Iﬁ, MNPpUHHUMATDh y4acCTue B
9KCIePUMEHTaX, 00pabaThiBaTh MOJYYEHHBIC IaHHBIC; peNIaTh 3aJadyd Mpo(hecCHOHATbHON
JICATEIbHOCTH B COCTaBE HAy4YHO-HMCCIICJIOBATEIILCKOTO KOJUICKTHBA; UCIOJIb30BATh 3aKOHBI U
METOJIbl MAaTeMAaTHKH, €CTECTBEHHBIX, T'YMAaHHUTAPHBIX U 3KOHOMHUYCCKMX HAyK IPH pPEIICHHU
HpO(l)eCCI/IOHaJH)HI)IX 3aaa4, NPUMCHATH Ha IPAKTUKC HABBIKW IIPOBCACHUA HW OIIMCAHUA
MCCIIe/IOBAHHMN, B TOM YKMCIIE SKCICPUMEHTATBHBIX

[1K-4.1 B cocraBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA MPUHUMAET Y4acTHUE B
pa3paboTKe M 9KOJIOr0-dKOHOMUYECKOM OOOCHOBAHHMHM IUJIAHOB BHEIPEHUS
HOBOM IIPUPOJOOXPAaHHOM TEXHUKM M TEXHOJIOTMH, SKOHOMHUYECKOM
peryaupoBaHuy PUPOI00XPAHHOMN JEATEIbHOCTH OpraHUu3aluu

I1K-4.2 B cocraBe Hay4HO-HCCIEN0BATENBCKOTO KOJUIEKTUBA IPUHUMAET YYacTHE B
pa3paboTKe MEpPONPHUSATUN IO CHIDKCHHIO TOXAPHBIX WU JPYTUX PHCKOB
Ype3BbIYaHBIX CUTYAILIUH

I1K-4.3 B cocraBe HayqHO-HCCIEN0BATENBCKOTO KOJUIEKTUBA IPUHUMAET YYacTHUE B
OIICHKE PE3YJbTATUBHOCTH M A(P(EKTUBHOCTH CHUCTEMBI YIpPaBICHUS
OXpaHou 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 akaJl. 4acoB;
— caMocrosTenbHas padora — 90,7 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) s
KOHTaKTHas paboTa E 3 dopma TEKyIEro
Pazpen/ tema 2 (B axan. yacax) | & E’ Brn KOHTpOJIA Kon
> & ©|CcaMOCTOSATENBHOM | yCIIeBaeMOCTH 1
JUCLUATUINHBI = [ .. | xomnereHuun
Q & padoThI MIPOMEKYTOYHOM
na6. |mpakr.| S 8
Tlex. Z'g aTTecTaluu
3aH. | 3aH. [O &
1.
CaMOCTO;ITCJ'IbHOC YKL
H3yueHHE YK-12,
1.1 1. OCHOBHEIE METOIbI ya . VK-1.3,
yueOHOi u 3amura
XHMHUYECKOTO aHAJUTHYCCKOrO . " I1K-3.2,
N 15 Hay4HOU KOHTPOJBHOH
anann3a. OcHalleHHe COBPEMEHHOI . MK-3.3,
o JUTEPaTyphl; paboTHI.
HKOAHAIMTHYECKOH JTabopaTopru - petmieHe [K-4.1,
KOHTPOJIbHOM glli__i%‘
paboTHI. '
) YK-1.1,
CaMOCTOSITENBHOE VK-1.2
moswoin | Bamma | Y<L3
1.2 2. Meronsl paspeneHus u| 2 y N it . I1K-3.2,
15 Hay4HOU KOHTPOJIBHON
KOHLIEHTPUPOBAHUS BEILECTB . MK-3.3,
JUTEPaTYpBI; paboTHI. K-4.1
- perieHue l'[K-4'21
KOHTPOJIbHOM K- 4' 3’
paboTHL. '
) VK-1.1,
CaMOCTOSITENBEHOE VK-1.2
H3y4YCHHE '
. VK-1.3,
1.3 3. TI'paBUMETPHUECCKHI METO] 15 yqe6H01/1u1/1 3ampura . I1K-3.2,
Aansa Hay4IHOH KOHTPOJIBHON TK-3.3
JIUTEPaTYpHI; paboTHI. K-4.1
- perieHue l'[K-4'21
KOHTPOJIbHOM K- 4' 3’
paboThI. '




VK-1.1,

CaMOCTOSTENbHOE VK-1.2
n3ydeHue VK-13
1.4 4. TurpumeTpuueckuil MeTOx yueOHOil u 3amura K-3 2’
aHau3a. KucnoTHo-ocHOBHOE 2/0,61 15 HAYYHOU KOHTPOJIBHOM HK-3.31
TUTPOBAHHE JINTEPATYPHI, a00TEI. o
P - pelzue}};ﬁe b TIK-4.1,
KOHTPOJIBHON [IK-4.2,
IK-4.3
paboTHI.
CaMOCTOSITEJILHOE YK-1.1,
H3y4YeHHe YK-1.2,
yueOHOM U YK-1.3,
15 5. N 3amura I1K-3.1,
OKHCIUTENBHO-BOCCTAHOBUTEIILHOE 1/11 15 HayHHou KOHTPOJIBHOH I1K-3.2,
JUTEPaTypBI;
TUTPOBaHUE - pemenie paboTHI. I1K-3.3,
KOHTPOJIBHOMN IIK-4.1,
paboTHI 1IK-4.2,
ITK-4.3
odopmiieHue
oTyeTa 1o
nabopatopHoOn YK-1.1,
pabote 3amura VK-1.2,
«Kommiekconome | nmabGopatopHoit VK-1.3,
1.6 6. OcagurenbHoe u TpHS»; paboTHI. I1K-3.2,
1 15,7
KOMJIEKCOMETPHUYECKOE TUTPOBAHUE - 3amura [K-3.3,
CaMOCTOSITETIBHOE |  KOHTPOJIbHO# I1K-4.1,
U3y4YECHUE paboTHI. IK-4.2,
METOAUYECKOU 1 I1K-4.3
yueOHOi
JUTEPATyPhI
HWroro no pazaeny 4/1,61 90,7
Hroro 3a cemectp 4/1,611 90,7 SK3aMeH
Wrtoro no aucuuiiinHe 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
Oyayiield JaeATeNIbHOCTH C y4ETOM HOBBIX COIMATbHO-3KOHOMHUYECKUX PEaHil, BbIIBUIAThH
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 JiesaTeibHOCTH COBpPEMEHHBIC WHTEPAKTHBHBIC CPEICTBA IO3BOJISIOT
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:

-8. — TekcT : aneKTpoHHbIH // DaeKTpOHHO-0MOIMoTeuHas cucteMa «Jlauby | [calT]. —
URL.: https://e.lanbook.com/book/4591 (nara oopamienus: 26.04.2023).

2. AHaTUTHYeCKas XMMUS: XUMUUECKHe MeTO bl aHamu3a : yueonuk / E.I'. Biacosa, A.®.
Kykos, N1.®. Konocoa, K.A. Komaposa ; nox penakuueit O.M. Ilerpyxuna, JI.b. Ky3HenoBoii.
— Mocksa : JlabopaTtopust 3Hanuii, 2017. — 467 c¢. — ISBN 978-5-00101-554-3. — Texkcr :
SNIEKTPOHHBIN /| DnekTpoHHO-OMOAMOTeuHas cuctema «Jlamp» © [cait]. — URL:
https://e.lanbook.com/book/97407 (nara oopamenus: 26.04.2023).

0) lonoJiHMTEILHAA JIATEpaTypa:

1. OCHOBBI aHAIUTUYECKON XUMHHU: TPAKTUIECKOE PYKOBOJCTBO : pykoBojcTBo / FO.A.
bap6amnar, A.B. 'apmam, O.B. Monoraposa, E.A. Ocumnosa ; mox penakiueit FO.A. 3omorosa [u
ap.]. — Mocksa : JlJaboparopus 3nanuit, 2017. — 465 ¢. — ISBN 978-5-00101-567-3. — Texcr :
SNIEKTPOHHBIN /| DnekTpoHHO-OMOAMOTeuHas cuctema «Jlamp» © [cait]. — URL:
https://e.lanbook.com/book/97410 (nara ooparenus: 26.04.2023).

2. AHalMTHYECKash XMMHS: pacyeThl B KOJMYCCTBEHHOM aHaiM3e . ydeOHoe mocodue /
B.IT. I'ycekoBa, JI.C. Cu3ona, I'.I'. Menbuenko, H.B. FOHHuKOBa. — 2-€ U31., UCTIp. U JIOM. —
Kemeposo : KemI'Y, 2010. — 124 c. — ISBN 978-5-89289-633-7. — TeKcCT : 37eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlaub» : [caiiT]. — URL:
https://e.lanbook.com/book/4593 (nata obpamienus: 26.04.2023).



3. 3omotoB, F0.A. BBeneHnue B aHaIMTUYECKYIO XMUMUIO | yueOHoe mocodue / HO.A. 3onoToB. —
Mocksa : Jla6oparopusi 3nanuid, 2016. — 266 c. — ISBN 978-5-93208-215-7. — TekcrT :
SNIEKTPOHHBIN /[ DnexkrpoHHO-OMONMoOTeYHass cucrema «Jlamp» © [caiit]. — URL:
https://e.lanbook.com/book/84079 (nara obpammenus: 26.04.2023).

4. Anamutuyeckast XuMmus. TUTpUMETpUYECKHE M TPAaBUMETPHUCCKUE METO/Ibl aHAJH3a !
yuebHoe mocodbue / W. A. Bapaamosa, H. JI. Kanyruna, JI. I'. Konsma [u mp.] ; MI'TY. -
Marnauroropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ turyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130
366/2564.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

5. BapnamoBa, 1. A. ®u3nko-XxuMHUYECKHE METOIbI aHaau3a . yueoHoe mocooue / 1. A.
Bapnamosa, H. JI. Kamyruna, JI. I'. Konsma. - 2-e w3n., moaror. mo med. u3a. 2008 r. -
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VY4ueOHble ayAUTOPUH ISl IPOBEJCHUS 3aHATUI JIEKIMOHHOTO TUNa MynbTUMEIUIHbIE
CpeZCTBa XpaHEeHUsl, IIepe/lauy U IpeAcTaBIeHUs HHPOpMaLUn

VY4ueOHble ayIUTOpPHM Ui TPOBEACHUS JIA0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJbTallMi, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM arrecTaluu
O6opynoBaHue 11 BBITOTHEHHS JIAOOPATOPHBIX PAOOT, XUMUYECKas TOCYAA, PEaKTHBHI.

Harnsinaele Matepuansl: TaOIULbI, CXEMBI, II1AKATHI.

[Tomemenus i caMOCTOATENbHOM paboThl 0Oyuatomuxcs [lepcoHanpHbIe KOMITBIOTEPHI
¢ mnaketom MS Office, Bbixomom B MHTepHET © ¢ JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEy YHUBEPCUTETA

[Tomemennss ans  XpaHeHHS W HPOQPUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
obopynoBanust Cresiaxu, ceidpl JUIst XpaHeHUs! y4eOHOTro 000pyJ0BaHUS

WHCcTpyMeHTHI U151 peMOHTa JIaO0paTOPHOTO 000PYAOBAHHS.



HNPUJIOXEHHUE 1
6. YueOHO-MeTOAuYeCcKOoe o0ecneyeHrne caMOCTOSATEIbHOI PpadoThI 00y4aloIMXCsH

CamocrosiTenbHas paboTa 0OOydaromuxcs IMOJpa3elsieTcss Ha ayAUTOPHYI0, KOTOpas
IIPOUCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUMN, TaK M HA IUIAHOBBIX KOHCYJbTALMSX, U Ha
BHEAYAUTOPHYIO, IPOUCXOSAILYIO BO BpEMsl IIOJATOTOBKU CTYI€HTaMH OTYETOB I10 JJa0OPaTOPHBIM
3aHATHUSAM U BBIITOJIHEHHSI IOMAITHUX 33aJaHUM, a TAKXKe IIPU ITOATOTOBKE K KOHTPOJIbHBIM paboTaM
U KOJUIOKBUYMaM.

AynmuTtopHas ~ caMocTosiTelbHas —pabora  OOydyaroUIMXCsl — IMpeanojaraeT  3aluTy
1a00paTOpHOIl paboThl, MPOXOKAECHUE KOHTPOJIBHON pabOThl U YCTHOI'O OIPOCA - KOJJIOKBHYMa
0 KaXIOMYy pas3aeny IucuMIUIMHBL. KoHTposibHas paboTa BKJIIOYAIOT TEOPETUYECKHE U
IPAaKTUYECKHE 3a/laHus, OTBEThl HAa KOTOpble TPeOylOT TIIyOOKOro MOHMMAaHHUS H3y4E€HHOI'O
Marepuaia. MakCHMalbHOE KOJTMYEeCTBO OAIIOB B Kax 101 TeMe Kypca — 10. KomtokBrym BKITIOHaeT
B ce0s YCTHBIC OTBCTBI CTYACHTOB II0O MCTOAUKAM IIPOBCIACHUA HCHBITAHUA W OOBSICHEHUS
PE3yJIbTaTOB IKCIIEPUMEHTA.

KonTtpoubHbie Bonpockl 10 TeMe «O0beKThI HCCIeI0BAHNN IKOAHATUTHYCCKOH XMMMH.
OcHOBHbIE MOHATHSI METO/I0B IKOAHAJIUTHYECKO XUMHUHU. CIIoco0bI KiIaccCu(pPpuKaAu 1
TeopeTHYecKHe OCHOBbI MEeTO/I0B aHAJIUTHYeCKOH XxuMuu. KosinuyecTBeHHBIH aHAIN3»

1. [IpenMer u 3a1a4M SKOAHATUTUYECKON XUMUHU.
2. OOBEKTHI HCCIIENOBAHMH SKOAHATUTHYECKOH XUMHHU.
3. HNcTtouHukn 3arps3HEeHHl BO31yXa, OTKPBITBIX BOJAOEMOB, MOJ3EMHBIX BOJ, IOYBBHI,

OMOJIOTNYECKUX OOBEKTOB.

Bemiectsa, nmojanexaniye 3K0aHATUTHYECKOMY KOHTPOJIIO B TIEPBYIO OY€pEIb.

[ToHATHS «METOA», KMETOANKA», «AHATUTUYECKUN CUTHAII», «aHAIUTUYECKask PEaKLIUs».
Oco0eHHOCTH aHAIUTUYECKUX peakuil, TpeOOBaHUs, IPEAbIABISIEMbIE K HUM.
Knaccugukaius MeTo10B 59K0aHATUTUYECKONH XUMHH.

OCHOBHBIE XapaKTEPUCTUKH METOOB IKOAHATUTHIECKON XHMHUHU.

Knaccugukaius MeTo/10B KOJTMYECTBEHHOTO aHATU3A.

10. [ToaroToBka mpoObI K KOTUYECTBEHHOMY aHAIIU3Y.

©CoN A

KoHTposibHbIe BOPOCHI N0 TeMe «XUMHYeCKHe MeTO/Ibl AHAJIU3A: TPABUMETPHYECKHU I
aHajm3. [IpuMeHeHue MeTO10B XUMHYECKOT0 aHAJIM3A 1JI MOHUTOPHUHIA HCTOYHUKOB
OIIACHOCTEH B cpeae 00OMTaHUSD»

1. CymHOCTh TPaBUMETPUYECKOTO aHANN3a, KIaCCU(pHUKAIMs, 00JacTh €ro NPUMEHEHUs B
HKOaHAIMTUIECKOM KOHTPOJIE.

2. TeopeTnueckne OCHOBBI BBIIEIEHUS OCAJAKOB H3 pPAacTBOPOB HEOPraHWMYECKHUMH U
OpPraHUYECKUMHU PEareHTaMH.

Br16op BenmMYMHBI HAaBECKH.

PacTBOpeHne aHanmmM3upyeMoro BEILECTBA.

Ocaxnenue OunprpoBanue. [IpombiBaHne ocaka.

BricymmuBaHue v MPOKaJIMBAHKUE OCAIKA.

OmubKku MeTo1a, crocoObl UX YCTPaHEHHUS.

MeTo bl MOBBIIIEHUS TOYHOCTH B TPABUMETPUYECKOM aHAIM3E.

Boruncnenus B rpaBUMETPUUECKOM aHAJIU3E.

©Co~N kAW



10.  [IpumeHeHHE TPaBUMETPHUECKOTO aHAIN3a B SKOAHATUTHUECKOM KOHTpPOJIE.

KoHTpoJibHbIe BOIPOCHI 10 TeMe «XMMHU4YeCKHe MeTObl AHAIU3a: TUTPUMETPHYECKUI
aHa;u3. [IpumeHeHHne MeTOI0B XMMUYECKOT0 AHAJIN3A /1151 MOHUTOPUHIA HCTOYHHKOB
OMAaCHOCTeM B cpee 00MTaHUS»

1. CylHOCTh TUTPUMETPUYECKOTO METO/IA, €0 XapaKTEPUCTUKA.

2. KHcn0THO-OCHOBHOE M OKHCIIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHUE.
3. MeTo/ b1 OCaXKICHHS U KOMITJIEKCOOOpa30BaHHUS.

4. CriocoObI TUTPOBAHMS: MIPSIMOE, 00paTHOE, TUTPOBAHUE 3aMECTHTEIIS.

5. CrniocoObI onpeieieHrs KOHEYHON TOYKU TUTPOBAHUS.

6. NHaukaTtopsl.

7. [IpuroroBneHue pacTBOPOB TUTPAHTOB.

8. PacueTsl B TUTpUMETPUUYECKOM aHATIU3E.

9. [IpuMeHeHrne TUTPUMETPUUECKUX METOJIOB B SKOAHAJTUTUYECKOM KOHTPOJIE.
KouTtpoJbHbie Bonpockl 1o TeMe «DU3HKO-XMMHYECKHE MeTOAbl AaHAJIN3A.
MoJiekyJasipHBbIH a0COPOIMOHHBIH AHAIU3

1. TeopeTrueckre OCHOBBI METO/1a MOJIEKYJISIPHOM a0COpOIIMOHHOM CIIEKTPOMETPHUH.
2. 3aKOHBI MOIJIOIIEHUS CBETA, YCIOBUS UX IPUMEHEHMUS.
3. Bnusnue pH cpenbl, NOCTOPOHHHX HMOHOB Ha OKpacKy pacTBOPOB OIPEIENSEMbIX
BEIIECTB.
4. Bri0op pearenTa.
S. YCTpoHCTBO U MPUHLIMIT AEUCTBHS (POTOIEKTPOKOIOPUMETPA.
6. Bapuants! meToza.
7. [Tpumepsl uccienoBaHMUsST BO3AYIIHOW W BOJHOW cpeabl (POTOKOIOPUMETPHUUYECKUM
METOJIOM.

KonTposabHbie Bonpockl 10 TeMe «DU3NKO-XUMHYeCKHe MeTO/Ibl AaHAJIN3A.

DJIEKTPOXHMHUYECKHE METOAbI AHAJTH32)

1. Knaccudukanus u TeopeTuyecKkue OCHOBBI AMEKTPOXUMUYECKUX METOA0B aHAIIN3A.
2. [Torennomerpuyueckuit Metos ananu3a. CylnHOCTh METOA, 006JacTh €ro MPUMEHEHUS B
HKOaHAIUTHYECKOM KOHTPOJIE.
3. [Ipsimasi TDOTEHUMOMETPUS M MOTEHUUOMETPUYECKOE TUTPOBAaHUE: IpPUMEHSIEMas
amnmaparypa, BEIOOp 3JIeKTPOIOB.
4. HNonometpus. MoHCENEKTUBHBIE 2JEKTPOIBI.
S. [Tomstporpaduaeckuit MeToa aHamM3a W aMmrepoMeTpudeckoe TUTpoBaHue. CyIIHOCTH
METO/IOB M 00J1aCTh UX MPUMEHEHHS B YKOAHATUTUYECKON XUMHH.
6. [Tomstporpadust ¢ HaKOTUIEHHEM.
7. Ocuuutorpadguueckass W MepeMEHHOTOKoBasg — moisiporpadus.  CoBpeMeHHbIE
nosisiporpadsl.
8. OCOOCHHOCTH ~ aMIIEPOMETPUYECKOTO  TUTPOBAaHMS €  JBYMS  MHIUKATOPHBIMU
3JIEKTPOJIAMH.
9. OnexrporpaBuMmerpusi. Cxema yCcTaHOBKH, IPUMEHSAEMON P 3JIEKTPOrPaBUMETPUUECKOM
ONpeIEeICHUN
10. DNEeKTPOIN3 Ha PTYTHOM KaTOJe€.
11. [IpakTHueckoe TNpPUMEHEHHE  DJIEKTPOIPABUMETPHUYECKOrO  METOJa  aHainW3a B

SKOAHAITUTUUECKOU XUMUH.



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.
OMHCCHOHHBIN CIEKTPAJIbHBIA aHAIN3. TeopeTHUYeCKre OCHOBBI METOAA.

Cxema HMHCCHOHHBIX (POTOMETPOB.

IIpakTHueckoe NIPUMEHEHUE I SKOAHAIUTUYECKOIO KOHTPOJIA: KAauyeCTBEHHBIA U
KOJIMYECTBEHHBIN aHAIIN3.

SouhkwdE

BapI/IaHTbI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUl JJI11 CaMOCTOATEIbHOI paﬁoTbI CTYAEHTOB
mo TeMam

JlomamHee 3agapue No 1

1o TeMe «XUMHYeCKHe METOAbl AaHAJIN3a)

B JOMAIITHEM 3aJaHHUU 110 TEME ((XI/IMI/IT-IGCKI/IC METOABI aAHAJIN3a» HepBaH 3a1a4a
olieHuBaeTcA B 2,5 Oaruia; BTopas — B 1,5 Oainna; TpeThs, ueTBepras — B 2 Oasuia.

3amaua Nel

N3 HaBecku TexHH4eckoro cynbpuaa Harpus maccoi 0,3000 r mocne okucieHus cyiabpuua 10
cynbdara noxyuniu 0,8250 r BaSO,4. Paccunraiite MaccoBbie 10M Cepbl U CyIb(pHIa HATPHUS U
CPAaBHMUTE UX C TEOPETUUECKUM COJIEPKAHUEM.

3amaua Ne2

Kakoit 06bem 4%-noro pactBopa (NH4)2C204-H,O TpebyeTcst B3SITh 11 OCaKACHUS KalbIIUs U3
pacTBopa XJopujia KaJblusl, B KOTOPOM CoAepKUTCst 0koJio 0,05 T HOHOB KaJIbITHs?

Sagauga Ne3

Brruncaute MOJIAPHBIC MACChl 3KBUBAJICHTOB KHCJIOTBI, OCHOBAHUA U COJIX B CJ'ICIIYIOH_ICﬁ
pCaKkuu:

3 H3PO, + 3 Ca(OH), = Cag(PO)s + 6 H,0.

3amaua Ne4

Cxobk0o MUUTHIUTPOB 96% pacTBOpa cepHOl KHUCIOTH (MIOTHOCTHIO 1,84 r/MiT) HE0OX0aMMO
qu1st mpurotosienns 100 mur 0,5 H pacTBopa KMCIIOTHI? BeaucanTe TUTP 3TOro pacTBopa.

JloMalHee 3aaanue No 2

o TeMe «@HU3UKO-XUMHYECKHE METOAbl AHAIU32)



B nomamraem 3amannm 1o TeMe «DU3NKO-XMMHYECKHE METOMBI aHaIHM3a» IepBas 3ajada
olleHUBaeTcs B 2,5 6ama; Bropas — B 1,5 6aia; TpeThs, ueTBepTas — B 2 Oaia.

3amaua Nel

AHanu3upyemblii pacTBOp COJEPKUT HUTpaT-uOHBL. [l uX ompeneneHuss COCTaBWIN
raJIbBAHUYECKYIO 1IeTb U3 HHAUKATOPHOI'O HUTPAT-CEIEKTUBHOIO AJIEKTPO/Ia U XJIOPCEPEOPSIHOTO
3JeKTposa cpaBHeHus, usmepwin OJ[C mATHM  CTaHIAPTHBIX PAcTBOPOB C HM3BECTHOM
KOHLIEHTpalMel HUTPAT-UOHOB U MOJIYYWIH CIAEAYIOIIHNE PE3yIbTaThl:

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

SAC, mB 330 275 225 170 120

B Tex ke ycnmoBusax m3mepmwiu DJIC menu ¢ aHanM3UpyeMbIM PAacTBOPOM M HAIILIH €€
paBHOi 250 mB. OnpenenuTe METOAOM TPaAyHPOBOYHOTO rpadyka THTP HUTPAT-HOHOB B
aHAJIM3UPYEMOM PacTBOPE.

3amaua Ne2

Ipu TurpoBanmu 50 cm® comstroi kucnoter 0,01 1 pactBopom NaOH momyummn cemyrome
JTaHHBIE:

VNaoH, cM° 0 2 4 6 8 10

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

W, 103(0m™)

[TocTtpouts kpuByro THUTpoBaHus B KoopauHatax W — Vygon. Ompenenuts TOUKY
AKBUBAJIEHTHOCTHU. PaccunTaTh HOPMaIbHOCTD COJISTHOW KUCIIOTHI.

3agauga Ne3

OG6paserr cruiaBa cogepKuT okoiio 8 % cBuHia. Kakyro HaBecKy criaBa HEOOXOAMMO B3SITh NS
OTIPENIETICHUS €TO AJECKTPOTPABUMETPUUECKUM METOJOM, YUUTHIBAs, UTO Macca Ocajika Ha aHOJIe
JIOJDKHA cOCTaBIATh okosio 0,2 2. [IpuBeguTe cxeMbl MPOIECCOB, MPOTEKAIOIIUX HA KaTOAE
aHoJie, MIOHHBIC M MOJICKYJISIPHBIC YPaBHEHUS JICKTPOJIN3a PACTBOPA HUTpATa CBUHIIA.

3amaua Ne4

. 3
W3 wnaBecku cranu 0,25 2 mocnme coorBercTByromieit o0pabotku momyunnu  100,0 cwu

OKpAILIEHHOTO B KPAacHBIM IBET KOMILIEKCA TUTAHA C XPOMOTPOIOBOM KUCIOTOH. Ontuueckas



IUIOTHOCTh 3TOTO PacTBOpa OTHOCHUTEBHO pacTBOpa CPaBHEHHMS, COJEpIKaIiero 2 me TUTaHA B
3
100,0 ca”, paBua 0,45. lns mocTpoeHUs IpaayHpOBOYHOTO rpaduka B3sUIM TPU CTaHIAPTHBIX
3
pactBopa c couepxkanuem 4,0; 6,0; 8,0 me turana B 100,0 cm®, momyuumnau 3HAUYCHUS
OTHOCHUTENBHBIX ONTHYECKHUX MIoTHOCTEH (A4, ) coorBercTBenHo 0,26; 0,51; 0,76. Beruncnure

MaccoBYto 1010 (%) TUTaHa B CTaJH.

BapI/IaHTLI TeMaTH4YeCKHUX 3aJaHuil 1Js TEKYLIECT0 KOHTPOJIsA

Texymmii KOHTPOJIb OCYLIECTBISIETCS KaK 3aIluTa J1a0opaTOpHBIX padOT: KOHTPOJIbHBIE
paboThl U KOJUIOKBUYMBL. KOHTpoOsIbHBIE pabOTHl BKIIOUYAIOT PELICHHE 3ahay IO OTIEJIbHBIM
METO/aM 3KOAHAIUTUYECKON XUMHH, T.€. TPaKTHUECKHUE 3aJlaHMsl, OTBETHl HA KOTOpPbIE TPEOYIOT
IJ1yOOKOr0o MOHUMaHMS U3Y4EHHOro Marepuana. MakcHUMallbHOe KOJIMYECTBO OAIOB B KaXXIOM
teme kypca — 10. KomtoxkBuyMm npoBOOWTCS KakK WHAMBHIyalbHas HHTEPAKTHBHAs Oecenia
IIPENOIaBATeNs CO CTYJEHTOM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB I10 TEME, IPUBEICHHBIX BBIIIIE.

KonTpoasnas padora «I'paBumeTpusi»

3aganusa no teme «l'paBUMETpuUsS» OLIEHUBAIOTCS CIEIYIOIUM 00pa3oM: mepBoe - B 2 Oaia;
BTOpOe— B 3 Oaiia.

Bapmuanr 1

1.  PaccumraiiTe MUHIMAaIbHYIO HABECKY TEXHUYECKOTO XJIopuaa Oapus, coaepxaiiero 10% Ba,
JUTSE onpeiesieHns ero B Buje BaSO,.

2. W3 naBecku ocdopura maccoit 0,2350 r momyumnu 0,2711 r CaSO4 u 0,1693 © MgoP205.
Berancnute maccoBeie goaun CaO u P,Os B dochopute. [lepecunTaiite pe3yapTaThl aHAM3a HA
abCOJIIOTHO CyXO0e€ BEIEeCTBO, ecu (Gpochoput coaepxur 5,42% Bnaru.

KonTtpouabHas padora «Tutpumerpryeckuii aHaan3»

3aganus no TeMe «TUTPUMETpUYECKH aHaIN3)» OICHUBAIOTCS CIEAYIOIIMM 00pa3oM: IepBoe,
BTOpOE - B 2 6ayia; TpeThe— B 2,5 Oana.

Bapmuanr 1

1. Ckonpko rpaMMOB KapOOHaTa HaTPUs CONECPKHUTCS B PACTBOPE, €CIIM Ha HEUTPaTH3aIIHIO
ero 1o rupokapbonara Harpus pacxoayercs 20 mu 0,1 H pacTBOpa CONISIHOM KHCIOTHI?

2. Hagecky 0,2132 r kapOoHara kanbliusi pacTBOpA B 50 MJT pacTBOpa COJISTHON KUCIIOTHI C
TUTPOM 10 Kabluto Theyca= 0,003068 r/min. Cxonbko mit 0,14 H pacTBOpa TUAPOKCHIA
HaTpUs MOTpedyeTcs A HelTpanu3aui U30bITKa KUCIOTHI?

3. Paccuuraiite pH pactBopa, nmoiyueHHOro npu TUTpoBaHUH, Koraa k 20 mia 0,2H pacTBopa
COJITHOU KMCJIOTHI mpuiuTo: a) 17, 6) 20 u B) 21 mut 0,2 H pacTBOpa THAPOKCHIA HATPUS?



KonTposbHas padora «»

3ananus o TeMe «PU3NKO-XMMHYECKHE METO bl aHaJIN3a» OLEHUBAIOTCS CIIEIYIOIIUM 00pa3oM:
nepBoe, BTopoe - B 2 6aia; Tperbe—cenpmoe B 1,5 Gamia.

Bapmuanr 1

1. HcxonHplii  pacTBOp XJOPOBOJOPOIHON KHCIOTH oO0BbemMoMm 25,0 o’ paz0aBuiIn
JucTUUMpoBanHoi Bojoi 0 100,0 em’ u MOJTYYMIIN aHATU3UpYeMbIi pacTBop. OTobpanu 20,0
cM® 9TOro pacTBOPa, MPOBENH €ro IOTCHIMOMETPHYECKOe TUTPOBaHUe cTaHaapTHeM 0,1000 M
pacTBOPOM THAPOKCHUJIA HATpUs W TMOAYyYWIH cheaywoomme pe3ynbTatsl (V. — 00bem
pUOaBJICHHOTO TUTPAHTA):

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

3
M

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

Onpenenure MOJSPHYIO KOHIEHTPALMIO XJIOPOBOAOPOJHOM KHCJIOTHI B aHAJIU3UPYEMOM
pacTtBope TpadUUYEeCKUMHU METOJaMH IO BCEM YETHIPEM KPHUBBIM MOTEHIIMOMETPUUECKOTO
TUTPOBAHUS.

2. [Toctpoiite uHTErpasbHyr0o U JUQQPEepeHINaTbHYI0 KpPUBbIE MOTEHIIMOMETPHUUYECKOTO
THTPOBAHHMSL W OIpPEACIHTE HOPMANBHOCTh COJSHON KHCIOTBI NP THTpoBaHHH 15 cv® ee
pactBopoMm enxoro Hatpa (T(NaOH) = 0,004 r/em’) o cienyomuM pesynbraram (V — oobeM

MpuOaBICHHOTO TUTPAHTA):

V, en® 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 conmpoTHBIIeHHE pacTBOpa a30THOW KUCIOTHI (B OM), €CITU TUTOMIA/Ib AJIEKTPOAOB paBHA
2

11,2 cm*, paccrosiHUE MEXAYy dekTponamu 0,65 cM, yaenpHast 1eKTporpoBoaHocTh 0,15

Cmrem™,

4. JIns psifa CTaHJApTHBIX paCTBOPOB YKCYCHOM KHCIIOTHI ITOJTyYEHBI CIEYIOIINE 3HAaUeHUS

YJI€IbHOM 31€KTPONPOBOIHOCTH:

Cercoomy » MOB/I 0,083 [ 042 |0,83 125 |1,67




&, Cm-cm’t 1,75 (0,73 |0,45 | 0,32 | 0,24

[Toctpouts Tpadyik ¥ HAWTH TUTP KHUCIOTHI, €CIM yIeNbHasl AJIEKTPONpOBOIHOCTH paBHa 1,00

Cm-emt,

4. Ilpu »51eKTpOrpaBUMETPUUYECKOM OINPEACICHUN CBUHIIA B pyJe s MPOBEACHMS aHaIM3a
B3sita HaBecka 0,6280 o. Macca anoma no snekrtponu3a 11,8492 2, mocne anekTpoiusa
uccnenyemoro pactsopa 12,1086 o. Brrumcinre mpoIeHTHOE COJep)KaHWE CBHHIA B 00pasle
pyasl. IlpuBenuTe cxembl NPOLECCOB, MPOTEKAIOIIMX HA KaToJe M aHOJEe, WOHHOE U
MOJIEKYJISIPHOE YPaBHEHHS PEAKIIUH JICKTPOIIH3a.

5. Hagecky uBerHoro cmaBa maccoil 1,4420 2 pacTBOpWIM U NyTEM 3JEKTPOJIM3A IPU
nocrosHHOM cuite Toka 0,150 4 3a 50 mun BeIIENWIN IOJHOCTHIO HA KAaTOJE MEIb U Ha aHOJIE
ceunel] B Buge PbO,. Onpenennute MacCOBYIO OO MEIM W CBHUHIIA B CIUIABE, €CIIM BBIXOJ I10
TOKy coctaisiia 100 %.

6. Jlns onipenenenus Xxpoma o Metoay 1o0aBok HaBecky cranu 0,5000 2 mepeBesu B pacTBOp
u ero ooneM jgosenn 10 50,0 cv®. B 1Be KONGbI BMECTHMOCTBIO 25,00 cm°® TIOMECTIIIN aTMKBOTHI
sroro pacreopa 1o 10 ca’. B OJIHY U3 HUX JOOABUJIM CTaHAAPTHBINA PACTBOP XpoMa, COAep KaIui
0,002 2 Ce, 3arem B 00€ KOJOBI - IEPOKCH]] BOJOpoAa. PacTBOpel B KoJOax MOBEIH IO METKH,
U3MEPWIIM ONTHYECKUE IJIOTHOCTU U nonyywnu 3HadeHus: Ay = 0,15 u Ayien = 0,36. Haiitu
MaccoByto 70J1t0 (%) XpoMa B CTalu.

7. OTtHocuTenbHAsT ONTUYECKas TUIOTHOCTh TPEX CTAHIAPTHBIX PACTBOPOB, COACPIKAIIUX
10,0; 12,0; 14,0 me Banamus B 100,0 CM3, oka3zanach cooTBeTcTBeHHO 0,24; 0,46;. 0,69. HaBecky
ctaimu 0,2506 2 pactBopuim, o6sem nosenu 10 100,0 er®. B MepHYI0 K00y BMecTuMocThIo 50,0
ev® nomectm 5,0 ev® (JTMKBOTY) 3TOTO pacTBOpa, MOOABUIM MEPOKCH] BOJOPOJA U JOBEIIH
00BeM 10 MeTKH BoJ10i. OnTHYecKas MIOTHOCTH MOJIYY€HHOTO PacTBOpa OTHOCUTENBHO pacTBOpa
cpaBHeHus, conepxariero 8,0 me Banaaus B 100,0 o, paBna 0,33. Onpenenuth MacCoOBYIO JOJTEO
(%) BaHagUs B CTANN.



ITPUJIOKEHHUE 2

7. OIICHO‘!HLIG Cpeacrea AJisl IpoBEeACHUSA leOMe)KyTO‘lHOﬁ aTTreCTaliumn
HpOMe}KYTOIIHaﬂ arreécranusd HUMECT ULCJIbI0 OIPCACINTL CTCIICHb JOCTHXKCHHA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06y‘1€HI/I$I IO JUCHMITIIIMHE 3a OHpCl[G.HGHHHfI nepuon 06yquI/151.

a) [lnanupyembie pe3ybTaTbl 00y4eHUSI U OLIEHOYHbIE CPEACTBA JJisl NPOBeAeHUs
MPOMEKYTOYHOM aTTeCTALMU:



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 METOJBI oOmpeaeleHus aszora, Qocdopa B mouax. Kaxumu
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  CLEHApUU  peallu3aluu motHocThio 1000 MBT, paboTarormieit Ha MazyTe.
CTpaTEeTUH, OINPENeNsisi BO3MOXKHBIC 3. PaccuumraiiTe yMEHBIICHHWE KOHIICHTPAIlMM I[MAHUI-UOHOB B CTOYHBIX BOJaX IIOCIE
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-KaTHOHUpPOBaHMS, €CIT KOHIIEHTPAIMS HOHOB HATPHsI BO3pOciia Ha 46 mr/i.
5. PaccuuraiiTe yMCHBIICHHE KOHIICHTPAIlMM HMOHOB PTYTH B CTOYHBIX BOJaX TOCIC

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 B3aUMOJAEHCTBUS OPraHU3Ma 4YeJIOBEKA C OIACHOCTSIMH CPENIbI
OOUTaHUS C YUETOM CHEIH(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! UCHIOIB3YIOTCS 7151 KOHTPOJIS COCTaBa BO3yxa?
o0ecrieueHus " yIpaBIEHUS 2. B BuJe Kakux ra3oB HaAXOJATCS B BO3IYyX€ 3arpsA3HSIONINE KOMIIOHEHTHI?
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 ~ METOA0M?
6. Kakue MUKpO3JIEMEHTHI ONPEAEISIOT MOHHOM Xpomartorpaduen?
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 00€3BPEKMBAHUS Ta30BBIX BBIOPOCOB TEIJIOBBIX JJIEKTPOCTAHITHI.

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 npeznenax HOpMUPYETCS COAEpKaHUE KOMIIOHEHTOB B BO3/1yxe?
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 yruist s ouucTku 1000 1 Boasl oT 30 KI OpraHMuecKux
npumecei?

CKOIBKO HYXXHO XJIOpH/A LIMHKA JIJIsl ocaxaeHus cepoBogopoaa B 200 11 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 ckonpko yBEeIMUHUTHCS KUCTOTHOCTD 3 M° T10YBBI 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
MOJy4EHHBIE JAHHBIE; pellaTh 3aJa4d NPO(PECCUOHANBHON NEATEIbHOCTH B COCTABE HAYYHO-HCCIENI0BATEIbCKOIO 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 npaxmuueckue 60npocol

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 BO3AYyXa METOJAMU BJICKTPOCTATUYCCKOIO OCAKACHU .
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 MMPUPOIHBIX U CTOYHLIX BOJ
Omnpenensiembie 37eMeHTsl | OOBEKT aHAIN3a 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 06pa3ua KHCJIOTAaMU WM IIEJI0YaMH W MOCICAYIOMIEM OIIPCACICHUN 3JICMCHTOB B
ACTBOPAX XUMHUYCCKUMU U UHCTPYMCHTAJIbHBIMU MCTOJaMU.
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 60npocol

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, SHEPreTUICCKOC 3arpsi3HEHUE
6uocheps
HpI/IpOJIHOC SIBJICHHUEC 3eMJ'IeTpHC6HI/Ie, H3BCPIKCHUC BYJIKaHa, HABOJHCHUEC, Yyparat,
moJKap, 3acyxa
[Ipennoxxute IUIAHUPOBOYHBIC, TEXHOJOTMYECKHE U  CHEIUAIbHBIE  MEpPONPUATHUSA,
HaIpaBJICHHBIC HA COKPAIICHIE 00hEMOB BRIOPOCOB M CHIDKEHUE MX TIPU3EMHBIX KOHIICHTPAIIHHA.
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, 3arpssustomue atMocepy OCHOBHBIE MCTOUYHUKH 3arps3HeHuil BozneicTBue
3arpsi3HUTENEH Ha npupoay U denoeka Oxcunbl yriepona (CO, CO2) Okcuasl cepol (SO3 SO2)
Oxcupst azota (NO, NO2) B3BenieHHbIe BelecTBa (MbLIb, caka) PagroakTuBHBIE BEIIECTBA

HcTounuku, BbLAesIIONHE AaTMOC(EpHbIe 3arPsSI3HUTEIU

TpaHcnopT; IIEMEHTHBIE 3aBO/JIbI; aBapPUHU Ha aTOMHBIX PEaKTOpax; MPOU3BOACTBO, HA KOTOPOM
CXKUTAIOT yroJib, CJHAHIBI, HEPTEHPOAYKTHI, TOP(Q; MPOU3BOACTBO AaTOMHOTO OPYXKHS;
MPOU3BOJICTBO JKeJie3a, MEJU, CEPHOW KHUCIOTHI, a30THOM KHCIIOTHI, TEIJIOBbIE CTAHLHMH H
AJIEKTPOCTAHIIMHU, paboTaronue Ha yrie, Topde, MazyTe; B3pbIBBI aTOMHBIX M BOJJOPOJIHBIX OOMO.




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

[IpomexxyTouHast arrecTanus IO JUCHUIUIMHE «OKOAHATUTHYECKAs XHMUS» BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hOopMe MO 3K3aMEHALMOHHBIM
Owiieram, KaKIblii M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO ONEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOOydYaroUIMiics JEMOHCTPUPYET CPEAHHN YPOBEHBb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJbHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAFOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOYy4arolIUiiCs
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUs MPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSMHU IIPH UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIEeTBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKM PELIEHUs TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PEUIECHUs MPOCTHIX 3a7ad.



