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Pabouas nporpamma coctasiiena Ha ocHoBe @I'OC BO - OakasiaBpuat 10 HanpabJIEHHIO
noarotoBku 20.03.01 Texnochepnas Oe3onacHocth (mpuka3 MwunoOpHayku Poccuu ot
25.05.2020 r. Ne 680)

PaGoyas nmporpamma paccMoTpeHa 1 0J100peHa Ha 3aceianuu kadeapbl XuMuu
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JIner aktyanuzanuu pado4eii nporpaMmsl

Pabouvas nporpamma nepecMoTpeHa, 00Cyk1eHa 1 0100peHa s peaymszaiuu B 2024 - 2025
yueOHOM rofy Ha 3aceJaHuu Kadeapsl XUMHU

IIporokom ot 20 . Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kapeapbl XHUMHU

[Iporokonm ot 20 . Ne

3aB. kadeapoit H.JIL ﬁez[HHI/IK

PaGouas mporpamma niepecMoTpeHa, 00cyxaeHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceaHuu Kadeapsl XUMHH

[Iporokom ot 20 r. Ne
3aB. kadeapoii H.JI. Mensaauk

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ooopena i peanmsanuu B 2027 - 2028
yueOHOM rojy Ha 3aceqaHuu Kadeapbl XUMHU

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.JL. Menstaux




1 Iesin ocBOEHUsI TMCUUIJIMHBI (MOIYJIsA)

DKoaHATUTUYECKass XUMHUS» CHOCOOCTBYET (DOPMUPOBAHHMIO y CTYJEHTOB 3HaHUN U
HaBBIKOB B 00JIACTH COBPEMEHHBIX METOJIOB KAYECTBEHHOTO U KOJIMYECTBEHHOTO XUMHUYECKOTO
aHaJiu3a BEIIECTB, MAaTEpHAIOB U OOBEKTOB OKPYKAIOLIEH Cpesibl; YMEHUIO IPaMOTHO BBIOMPATh
METOJl aHaju3a, HauOosee NPUTOJHBIA JUIsl MOJydyeHUs HH(OpPMALMM O KaueCTBEHHOM U
KOJINYECTBEHHOM COCTaBE KOHKPETHOTO OOBEKTa HCCIEAOBAaHUM; IOJyYEeHHIO HAaBBIKOB
MPaKTUYECKOH paboThl B AHAIMTUYECKUX JAaOOpAaTOpUAX IO KOHTPOJIO TEXHOJIOTHMYECKOM
JUCLMILIMHBI IPOU3BOCTBA.

2 MecTO AMCHUILTHHBI (MOYJIS1) B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunirHia DKoaHAIMTHYECKash XMMHUS BXOIUT B 4acTh y4eOHOI 0 M1aHa popMHUPYEMYIO
YYaCTHUKAaMHU 00pa30BaTeIbHbIX OTHOLICHUN 00pa30BaTeIbHOM IPOrpPaMMBbI.

Jnst  u3ydeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (yMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B pe3yJIbTaTe U3YyUCHUS AUCLUILINH/ IPAKTUK:

Xumus

3Hanus (YMEHH, BIaJCHUs), TOJYUYCHHbIC NPH M3YYCHUU AAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI AJIs1 U3YUEHUS TUCIUILINH/TIPaKTHK:

JlaGopaTopHbIif IPAaKTUKYM IO IPUPOAOIOIH30BAHUIO

Mertponorus, cTaHIapTU3alus U cepTU(UKALUS B MPOMBIIUICHHON U 3KOJOTHYECKOM
0e3011acHOCTH

DKcnepTu3a NPOEKTOB

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3y/ibTaTe 0CBOECHHUS

AUCHHUILVIMHBI (MOYJ151) M IVIAHUPYEMBbIe Pe3y1bTAThl 00y4eHus!

B pesynaprare OCBOGHUS JAUCHUIUIMHBL (MOAYJsA) «OKOAHAIUTHUYECKAss XUMUS»
00y4aroIMICs JOIKEH 001a1aTh CIIETYOIIMMU KOMIIETCHIUAMHU:

KOII HHAUKaATOopa I/IHZ[I/IKaTOp JOCTMXKCHUS KOMIICTCHIINI

VYK-1 Cnoco0eH ocyIiecTBIsATh NOUCK, KPUTHUECKUI aHAIN3 ¥ CUHTE3 HHPOPMALIUH, TPUMEHSTh
CUCTEMHBIN MOAXO0/ I PELICHUS IOCTABJICHHBIX 3aa4

YK-1.1 AHanusupyer 3a/1a4y, Bbliesss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaraeT BO3MOJKHBIE BapHUaHThl PEIICHUs IIOCTABJICHHOM 3ajauu,
OILICHHWBAs] UX TOCTOMHCTBA U HEAOCTATKH

YK-1.2 Omnpenenser, MHTEPNPETUPYET U paHKUPYET HHHOPMAITHIO, TPeOyEeMYFO TS
pelIeHrsT TIOCTAaBIEHHOW 3aJauyM; OCYIIECTBISECT MOUCK WH(GOpMAIUU TIO
pa3IMYHBIM THUIIAM 3aIPOCOB

YK-1.3 [Tpu 06paboTke nHGOpMAITK OTIHYaeT (GaKThl OT MHCHHH, MHTEPIPETALIHH,
OIICHOK, (hopMHpyeT COOCTBEHHBIE MHEHHUS U CYXKJEHUS, apTyMEHTHUPYET
CBOY BBIBOJIBI U TOUKY 3PEHHUSI

[IK-3 CnocobeH omnpenensiTh HOpMaTUBHBIE YPOBHH JOMYyCTHUMbBIX HETaTHBHBIX BO3ACHCTBUIA Ha
YeJIoBEKa M OKpY)KAIOIIYI0 cpeay; MPOBOAUTh H3MEPEHHUs ypOBHEH OMAacHOCTEl B cpene
oOuTaHus, 00pabaThIBaTh IMOJYYEHHbIE PE3yIbTAThl, COCTABJIATH IPOTHO3BI BO3MOXHOTO
pa3BUTHS CHUTyallud; aHAJU3UPOBAThb MEXAHM3Mbl BO3CHCTBHUS ONAcCHOCTEH Ha YEJIOBEKa,
OTIpEICTIATh XapaKTep B3aUMOACHCTBUS OpraHu3Ma 4elloBeKa ¢ OMACHOCTSIMU Cpelbl OOUTaHUS C
YUETOM CHenu(pUKH MEeXaHW3Ma TOKCHUYECKOTO JEHCTBHS BPEAHBIX BEUIECTB, YHEPTETUUECKOTO
BO3JICHCTBUSI W KOMOWHUPOBAHHOTO JEHCTBHS BpEAHBIX (PAKTOPOB; OMpPENEISITh OIACHEIE,
YDPE3BBIYANHO OMACHBIE 30HBL 30HBI IDUEMIEMOIQ DUCKA

IK-3.1 OcymiecTBiIsIeT MOHUTOPUHT (YHKIIMOHUPOBAHUSI CUCTEM OOECIeUCHUsl U
YIPaBJICHUS OXPAaHOU OKPYKAIOLIEH cpeibl, OXpaHOH Tpya, 6€301MacHOCTHIO
B UPE3BbIYAMHBIX CUTYALIUIX

I1K-3.2 [IpoBoauT  MJIaHUpPOBAaHME H  JOKYMEHTAJIBbHOE  COMPOBOKICHUE
JEeSITETILHOCTH TI0 COOJIOZICHUIO MITH TOCTHXKEHHUIO TpeOOBaHUN




HOPMAaTUBHBIX aKTOB B cepe 0XpaHbl OKPYKAIOIIEeH cpebl, OXpaHbl TPY/Ia,
0€30MMacCHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX

[K-3.3 CrniocobeH oCyIIEeCTBIATh KOHTPOJIb COACPIKAHUS B HCIIPABHOM COCTOSHUH
CHCTEM U CPEJICTB 3alUTHl OKPYIKAIOIIEH Cpelbl, pabourx MeCT, CHCTEM U
CPEIICTB 3alLIUTHI IPU YPE3BBIYAHHBIX CHUTyanusX. CIIocOOEH OCYIIeCTBIISAT
KOHTPOJIb BBITIOJIHCHUS 3aIUTAHMPOBAHHBIX MEPONPHUATHIA IO OXpaHe
OKpYy’Kalollel Cpexapl, OXpaHe TpyAa, OOecredeHHIo Oe30IacHOCTH B
YPE3BbIYANHBIX CUTYAIMAX HA 00bEKTE

[1K-4 CnocobeH OpHEHTHpPOBAaTHCA B OCHOBHBIX MpoOiieMax TexHOochepHOH Oe30MacHOCTH;
NPUHUMATh y4YacTHE B HAayYHO-HCCIICAOBATEIBLCKUX Pa3padOTKax MO MPOQWI0 MOATOTOBKH:
CUCTCMATU3UPOBATH PIH(l)OpMaL[I/IIO 110 TEMC I/ICCJIGI[OBaHI/II\/JI, IMPUHUMATDb y4dacTtuce B
IKCIEPUMEHTaX, 00padaThiBaTh TOJYYCHHBIC NaHHBIC, pelIaTh 3a7add MPoQecCHOHATBHOM
JeSITEIbHOCTH B COCTaBe HAYYHO-HCCIIEJOBATENIHCKOTO KOJUIEKTHBA; HMCIOJIB30BATh 3aKOHBI M
METO/bl MaTEMAaTUKH, C€CTECTBCHHBIX, TYMAaHHTAPHBIX U SKOHOMHYECKUX HAYK INPH PEIICHUH
HpO(i)CCCI/IOHaJIbHBIX 3aaa4; IMPUMCHATb Ha TIIPAKTUKC HABBIKKW IMPOBCACHUA MW OIIHMCAHUSA
UCCIIC/IOBAHMIA, B TOM YHCIIC IKCIIEDMMEHTAILHBIX

[IK-4.1 B cocraBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET y4acTUE B
pa3paboTKe M 3KOJIOr0-3KOHOMUYECKOM OOOCHOBAHMU IUIAHOB BHEAPEHUS
HOBOW IIPUPOJOOXPAHHOM TEXHUKH M TEXHOJOIHMH, 3KOHOMUYECKOM
pEeryJIMpOBaHUN IPUPOJOOXPAHHOM AEATEILHOCTA OPTaHU3ALNU

I1K-4.2 B cocraBe Hay4HO-UCCIIEI0BATEIHLCKOTO KOJUICKTHBA IPUHUMAET Y4acTHE B
pa3paboTKe MEpONPUSTUI TO CHIDKEHUIO TMOXAPHBIX M JIPYTUX PUCKOB
ype3BbIYAHEIX CUTYAIIUNI

I1K-4.3 B cocraBe Hay4HO-UCCIIEI0BATEIHLCKOTO KOJUICKTHBA MPUHUMAET Y4acTHE B
OLICHKE pPE3yJIbTATUBHOCTH W JPPEKTUBHOCTH CHUCTEMBI YIPABICHHUS
OXpa”Hou TpyIa




4. CTpykTypa, 00bEM M cofepKaHue TUCHUILIMHBI (MOLYJ151)
OO1m1ast TPy I0EMKOCTh TUCIIMIUTHHBI COCTABIISICT 2 3aUETHBIX IMHUIL 72 aKaJl. 4acoB, B TOM YHUCIIC:
— KOHTaKTHas pabota — 34,95 akaj. 4acos:
— ayauTopHas — 34 akaJ. 4acos;

— BHeayquTopHas — 0,95 akan. 4acos;

— camocTodATenbHas padbota — 37,05 akaj. 4acos;

— B (hopMe mpaKTHIecKoi moaAroToBky — 0 akaj. vac;

qDopMa aTTeCTaluuy - 3a4CT

AynuTopHas 3 s
o KOHTaKTHas paboTa E 5 ®dopma TeKymero
=
I B aKaj. yacax (5 Bu KOHTPOJIS
Paznen/ tema 3 (B akaz. vacax) = [ A . p Kon
S & © | caMOCTOSATENBHOM | yCIIEBaGMOCTH U
JUCIUIUINHEL 3 g N KOMIIETEHIIUU
O 2 5 paboThI MIPOMEKY TOYHOM
n1ab. | mpakr. | £ Q3
Tlex. Z'Q aTTecTallun
3aH. 3aH. O =
1. paznen 1
3amura
- oopmIiIcHUE .
J1a00paTOpHOMH
OTYETA I10
. padoTEL.
1.1 1. OcHOBHBIE METO/BI naboparopHoi YK-1.1, VK-
Komnoksrym no
XUMHYECKOTO pabore «Bechl u 1.2, VK-1.3,
TeMeE
AQHAJIUTHIECKOTO aHaam3a. B3BCIIIUBAHHEY; . | TIK-3.1, TIK-
o 4 1 «KouuecTBEeHHBIH
OcHanieHnnue COBpEMEHHOU - CaMOCTOSTENBHOE N 3.2, TIK-3.3,
. XUMHYECKHHA aHaJIN3.
9KOAHAIUTHUECKON H3y4eHHe I1K-4.1, TIK-
. MeTobI pa3ieneHus
naboparopun METOANYECKOHN U u 4.2, TIK-4.3
y4eOHOi
KOHI[CHTPUPOBAHHUS
JIUTEPATyPHI.
BEILECTB
3amura
nabopaTopHoOH
a0OTEL.
p VK-1.1, VK-
- camocrositenibHoe | KosmokBuywm 1o
H3y4YeHHEe YueOHOI TEME 1.2, YK-1.3,
1.2 2. Merozp! pa3aencHus 1 Y y . | TIK-3.1, TIK-
2 Y HayJHO - «KouuecTBEeHHBIH
KOHIICHTPUPOBAHHS BELICCTB . N 3.2, I[IK-3.3,
TEXHUYECKOMH XUMHYECKHHA aHaJIN3.
6 JIUTEPaTyPhI MeTobl pa3aciacHUs IIK-4.1, TIK-
PATYpBL. p 4.2, TIK-4.3
"
KOHI[CHTPUPOBAHHUS
BEILECTB
- opopmiIeHHE
OT4YEeTa 0
nmabopaTopHOI
pabore JlomaiHee 3aqaHue
VK-1.1, VK-
«I'paBumerpusi»; | Ne 1, kOHTposbHAS
CIICHUE abota u 1.2, YK-1.3,
1.3 3. TI'paBumerpuueckuii P P MK-3.1, TIK-
3 8 2,15 JIOMAIIHETO KOJUTOKBUYM TIO
METOJI aHAJIN3a samamms Ne 1: Temo 3.2, [1IK-3.3,
CaMOCTOSITeJ-'IL;IOC «"paBUMETPUYECKUIA IK-4.1, TIK-
P p 4.2, TIK-4.3
H3y4YCHHE METOJ aHAIM3a»
METOANYECKON U
y4eOHOM
JIUTEPATYPhI




- oopmiIeHHE

oT4eTa 1o 3amuTa
naboparopHoi nabopaTopHoOn VK-1.1, VK-
pabote paboTsl. [lomaninee 12 VK-13
1.4 4. TurpumeTpuUyUeCKUi «HetiTpanuzaus 3aganne Ne 2, HlK,-S 1 H'K’-
MeTon aHamm3a. KuciaorHo- 4 4 10,9 »; KOHTpOJIbHAsE paboTra 32 1_'[1%_3 3
OCHOBHOE TUTPOBAHUE - peleHue U KOJUIOKBUYM I10 HKY- 41 HKY-
JOMAIIHETO Teme | 42 K43
3aganus Ne 2;  [«Tutpumerpudeckuit
- CAaMOCTOSITETIbHOE METOJ
U3yUYCHHE
- oopmiIeHUE
3amura
orHera ro nabopaTopHOH
naboparopHoi YK-1.1, VK-
paboThL.
pabore 1.2, VK-1.3,
15 5. OKHUCITUTENHHO- _|KontposbHas pabora
«OxcunumMeTpus» ; TIK-3.1, TIK-
BOCCTaHOBHUTEIBHOE 2 2 14 Y KOJUIOKBUYM TIO
THTDOBAHIE - CaMOCTOATEILHOE Tene 3.2, TIK-3.3,
p U3y4eHue «OKUCIUTCIBHO- I1IK-4.1, TIK-
METOMYECKOM 1 4.2, TIK-4.3
. BOCCTaHOBHUTEIHEHOE
y4eOHO
TUTPOBAHUE»
JIUTEPATyphI
- oopmrnenue
oT4eTa no
nmabopaTopHO Sarmura VK-1.1, VK-
pabore nabopaTopHoOn 1.2, YK-1.3,
1.6 6. PU3NKO-XUMHUECKHUE «DoromMeTpusiny; paboThI. TK-3.1, K-
2 2 10
METOIbl aHAIIN3a - camocrosTenbHoe [KontponsHas padora| 3.2, ITK-3.3,
H3yUCHHE u xoyutokBuyM o | TIK-4.1, TIK-
MeTtoauyeckor u | Teme «potomerpusi» | 4.2, [TK-4.3
yueOHOH
JIUTEPaTypPhI
HWtoro no pasneiny 17 17 37,05
Hroro 3a cemectp 17 17 37,05 3a4ET
Uroro no gucuummiie 17 17 37,05 3a4er




5 O0pa3oBaTe/IbHbIE TEXHOJOTHU

B mporecce npenogaBaHus AUCHUTUIMHBI « DKOAHAIUTHYECKAS XUMUS TPUMEHSIOTCS
TPaAULIUOHHBIC U I/IH(I)OpMaI_[I/IOHHO HACBIIICHHBIC OICPCKAOIINC TCXHOJOIMH, AACKBATHBLIC
caMOOpTraHU3alMK CTYJCHTOB B MpodeccruoHaabHOM 00pa3oBanuu. B xome oOydyeHust Oyaynmx
CTHELUAINCTOB HEOOXOIUMO HE TOJBKO (hOPMUpPOBATh KOHKPETHBIE 3HAHUS, HO U pa3BHUBATh
HaBBIKH POPECCHOHATBFHON pedIIeKCHU, YMEHHE MPOTHO3UPOBAThH COJIEPIKAHUE M XapaKTep MX
Oyyiel AesITebHOCTH ¢ Y4ETOM HOBBIX COITMAIbHO-9KOHOMHYECKHX PEalIiii, BEIIBUTATh HOBBIC
HeNd W 3a1add, (QOpPMHUPOBATH BBICOKYIO MOTHBAIMIO K IOCTOSIHHOMY OOYYCHHIO U
camM000pa3oBaHUIO.

JIeKIIMOHHBIN MaTepHan 3aKperuisieTcss B XOJle JIaOOpaTOpHBIX padoT, Ha KOTOPBIX
BBITIONHSIOTCS MHAMBHJyallbHbIE 3aJaHus 1o TmpoiaeHHo Teme. I[lpu mpoBeneHuu
7a00paTOPHBIX 3aHATHI HCIIOIB3YETCS METOJ KOHTEKCTHOTO OOYyYEeHHS, KOTOPBIA IMO3BOJISET
YCBOMTbH MaTepHa IyTeM BBISBIICHUS CBS3EeH MKy KOHKPETHBIM 3HAHHEM U €T0 TPUMEHECHUEM.

CamocrosTenbHas padoTa CTUMYJIMPYET CTYACHTOB K CAMOCTOSITEIILHON MPOpabOTKe TeM
B IIPOIIECCE MOATOTOBKH OTYETOB I10 JIA0OPATOPHBIM paboTaM, PEIICHUIO TEMAaTUYECKUX 3aJaHUI
M TOATOTOBKM K PyOEKHOW W 3aKIIOYUTEILHOM aTTEeCTalldd, T.€. CIIOCOOCTBYET pPa3BUTHIO
HABBIKOB CHCTEMATHU3allMM PE3yJIbTAaTOB HJKOAHAJUTHUYECKOTO aHallh3a MPUMEHUTEIBHO K
npodeccuoHaIbHONW  N1eATeNbHOCTH COBPEMEHHBIE WHTEPAKTHBHBIE CPEJICTBA TMO3BOJISIOT
AKCIIEPUMEHTUPOBATH C HOBBIMH (hopMaMu KOHTpoJis. CTyIeHTaM B X0/1€ 00yUeHHUsI HEOOXO0AUMO
WCTIOJIB30BATh CPEICTBA HH(OPMAIIMOHHO - 00pa30BaTEIHHOMN CPEIBI.

6 YueOHO-MeTOIHYECKOE 00ecTievyeHne CaMOCTOSATEIbHOI padoThl 00y4aKOIINXCS
IIpencraBiaeHo B puiIoKeHUH 1.

7 OueHoYHbIE CPeACTBA IJIs IPOBeIeHHsI MPOMEKYTOYHON aTTecTAlNU
[IpeacraBiaeHbl B IPHIIOKEHUH 2.

8 YuedHO-MeTOANYECKOE M HHPOPMALIMOHHOE 00ecTieueHue TUCIUIJIMHBI (MOTYJIs)

a) OcHoBHasi IUTEpaTypa:

1. Ananutryeckast Xumus © yaeOHoe mocooue s By30B / A. 1. Anapues, I'. K. JIynenko,
T. I1. AnexcannpoBa, A. A. KazakoBa. — 2-e uzn., ucnp. u jgorn. — Mocksa . M3znarenscTBo
IOpaiit, 2020. — 107 c. — (Boicmiee o6pazoBanue). — ISBN 978-5-534-07837-4. — Tekcr
anektpouubiit // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/453200 (nata obpareHus:
09.03.2023).

2. Banora (Kombutoa), B. JI. Ananutudeckas XuMusi U (PU3UKO-XUMHUYECKUE METOJIBI
ananm3a : npaktukyM / B. JI. Banopa (Komsuiosa), E. U. Tapmmna. - 2-e u3j., crep. - Mocksa :
N3narenbcko-Toprosas kopropamnus «/lamkos u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9.
- Tekcr : anextponnsIid. - URL: https://znanium.com/catalog/product/1092964 (nata oOpatneHus:
09.03.2023). — PeskuM 1ocTyma: M0 MOAMUCKE.

0) lonoiHMTEILHAS JIUTEPaTypa:

1. OCHOBBI aHATUTHYECKON XUMUH: TIPAKTHYECKOE PYKOBOJCTBO : pykoBojacTBo / HO.A.
bap6anart, A.B. I'apmami, O.B. Monoraposa, E.A. Ocunosa ; nox peaakuueit FO.A. 3onotosa [u
np.]. — Mocksa : JlabopaTtopus 3nanuii, 2017. — 465 ¢. — ISBN 978-5-00101-567-3. — Texkct
. 2JeKTpOHHBIH [/ DnekrpoHHO-OMOmMoTeynas cucrema «Jlamp» : [caiit]. — URL:
https://e.lanbook.com/book/97410 (nata obpamenus: 14.02.2023).



https://urait.ru/bcode/453200
https://znanium.com/catalog/product/1092964
https://e.lanbook.com/book/97410

2. 3omotoB, HO.A. BBeneHre B aHATUTUIECKYIO XUMHUIO | yueOHoe mocodue / FO.A. 3010TOB. —
Mockga : JIabopatopus 3nanuit, 2016. — 266 ¢. — ISBN 978-5-93208-215-7. — TekcT : 2neKTPOHHBIH
I/l DnexTponHo-6ubaKOTeUHAs cuctema «Jlanby © [caiit]. — URL.: https://e.lanbook.com/book/84079
(mata obpamienus: (nata obparenus: 14.02.2024).

3. AHanmutuyeckas XuMmus. TUTpUMETpUYECKHE W TPaBUMETPHUYECKHE METOABI aHaln3a .
yuebnoe nmocobue / 1. A. Bapnamosa, H. JI. Kanyruna, JI. T'. Konsina [u ap.] ; MI'TY. - Marautoropck

MI'TY, 2016. - 1 osnekrpon. ont. auck (CD-ROM). - 3arn. c¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/
2564.pdf&view=true (nara oopamenus: 14.02.2024).). - MakpooObekT. - TekcT : AIEeKTPOHHBIH. -
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6. M3BecTHs BBICHIMX y4YeOHBIX 3aBEACHUH. XUMHUS M XHUMHYECKas TEXHOJIOTHS: HAy4HO-

TexHuueckuit xxypHai — ISSN 0579-2991.

B) MeToauvecKkue yKa3aHus:

1. Kanyruna, H.JI. OxucnurenbHO-BOCCTAaHOBUTEIHHOE TUTPOBAHUE: METOUUECKHIE YKa3aHUS
K J7a00paTOpHBIM paboTaM MO AMCHUUILUINHAM «AHATUTHYECKAast XUMHS U PU3UKO-XUMHYECKHE METOIbI
aHaM3a», «ODKOAHAIUTUYECKas XUMHUS», «AHAIUTUYECKUH KOHTPOJIb  METALTyprHuecKoro
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2. BapmamoBa, MN.A. KommiekcomeTrpus. KomiuiekcoHOMETpUYECKOE€ TUTPOBAHUE:
METOJMYECKHE YKa3aHHUs K JabopaTOpHON paboTe MO IUCUUIUIMHAM «AHAJIUTHYECKAass XUMHUS U
DOXMA», «DXMAY, «IkoaHATUTHYECKAS XUMUSD), KAHATUTHYECKUN KOHTPOJIb METAJLUTYyPrU4eCKOro
MIPOU3BOJICTBAY IS 0OYYAOIINXCS IO BCEM HAIPABJICHUSIM TOJITOTOBKH H CTICIIHAIEHOCTSIM BeeX (hopm
obyuenus / M.A. Bapmamosa, H.JI. Kanyruna; MarHuToropckuii roc. TeXHHYeCKui yH-T uM. . W.
Hocosa. — Marautoropck : MI'TY um. I'. . HocoBa, 2017. — 20 c. — TekcT : HemocpeACTBEHHBIH.

3. Bapnmamoa U.A. KuCIOTHO-OCHOBHOE THTpOBaHHWE. MeETOJAMYECKHE YKa3aHHUS K
n1abopaTopHOil paboTe MO JUCIHUIUIMHAM «AHAIUTHYECKas XUMUA», «DU3NKO-XUMUUECKHE METOIbI
aHaM3a», «JKOaHAIMTUYECKas XUMHUs» JUIsi OOydarolIMXCsl BCEX HaIpaBICHUH TMOATOTOBKU U
cnenuanbHOocTeil Bcex (opm oOyuenus/ WM.A. Bapmamosa, H.JI. Kamyruna, Konsma JLI.;
Marnautoropckuii roc. Texuudeckuii yH-T uMm. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W.
Hocoga, 2020. — 16 c. — TekcT: HENOCPEICTBEHHBIH.

4. BapnamoBa M.A. I'paBuMeTpuueckuii aHaau3. MeToan4YecKne yKa3aHus K JadopaTOpHON
paboTe Mo IUCHUIUIMHAM «AHanUTHYeCKas XUMUA», «DU3MKO-XMMHUYECKHE METOJbl aHalu3ay,
«OKoaHAIMTUYECKAsT XUMUS JUIsl 00YyYAIOIIUXCS BCEX HAMpaBICHHUM MOATOTOBKH U CIEMATbHOCTEN
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texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. . HocoBa, 2020. — 19 c. — Tekcr:
HEIOCPEICTBEHHBIM.
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r) lIporpammuoe odecnieuenne u UHTEpHET-pecypesl:
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0o Ne norosopa CpoKk JeHCTBUS JTUIICH3UU

MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHO
Professional

7Zip cB0OOHO pacnpoctpansemoe 110 0OECCPOUHO

FAR Manager cB000HO pacnpocrpansemoe 110 0EeCCPOUHO
Bpaysep Yandex |[cBoGoaHo pacnpoctpansemoe IO OECCPOUHO

IpodeccuonanbHbIe 6a3bI TAHHBIX U HHGOPMAIIMOHHBIE CIPABOYHbIE CHCTEMbI
Hazpanue kypca Cchblika

OnekTpoHHBIE pecypchl onbmmoteku MI'TY um. I'.U.

Hocosa https://host.megaprolib.net/MP0109/Web

Poccuiickas ['ocymapctBennas oubnmuoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOE rOCYIapCTBEHHOE OFOKETHOE
yupexIeHne «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
OPOMBIIUICHHOW COOCTBEHHOCTI)

ITouckoBas cucrema Axagemus Google (Google
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Scholar)

HannonanbHast WH()OPMAIIMOHHO-aHATU THYECKAsT

cuctema —  Poccuiickuii  ungekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
muruposauns (PHUHI)
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MaTepI/IaHBHO-TeXHI/IquKOG obecneueHue JUCHUITIIIMHBI BKIIFOYACT:



1. VueGHble aynuropuu A MPOBEIEHUS 3aHATUN JIEKIMOHHOro Tuma. OcHalleHue
ayJIUTOPUU: MYJIbTUMEIUIHBIE CPEJICTBA XPAaHEHHUS, IIepe/lauy U IPeCTaBIeHUs HHPOpMaLuU

2. Y4eOHBIC ayIUTOPHH JUIsI TPOBENEHUs J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX W
UHAUBUIYalIbHBIX KOHCYJIbTaluil, OcHamenue ayauropuu: HarisiHele MaTepuansl: TaOIULBL,
CXEMBI, TTaKaTHI.

3. TlomemeHus A CaMOCTOATENBHOM pPabOThl O0ydYaromUXCs M HPOMEXKYTOUHOU
arrecraiuu. OcHaienue ayautopuu: IlepcoHanbHbie KomibioTepsl ¢ maketom MS Office,
BBbIX0JIOM B VIHTEpHET U C JOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO CPEay
YHHBEPCHTETA

4. TlomemeHus Juis XpaHEHUS U TNPOPUIAKTHUYECKOrO OOCIY>KUBaHHUS Y4eOHOro
obopynoBanusa. OcHamenue ayautopuu: Cremiaxu, cedsl Id XpaHEHUS Y4eOHOTO
obopynoBanusi. UHCTpYMEHTHI ISl pEMOHTA JIAOOPaTOPHOI0 000PYAOBAHUSL.



INPNJIOXEHMHME 1
6. YueOHO-MeTOAMYECKOE 00ecrieYeHHe CAMOCTOSATEeIbHOM PadoThl 00y4YAKIIMXCH

CamocrositenbHass pabora 0Oy4aromMXCsl MHOApa3AesieTcss Ha ayJUTOPHYIO, KOTopas
MIPOUCXOUT Kak BO BpeMs JaOOpaTOPHBIX 3aHATUH, TaK M HA IUIAHOBBIX KOHCYJbTALUAX, U HA
BHCAYJJUTOPHYIO, IMPOUCXOIAAIIYIHO BO BPEMA IMOATIOTOBKH CTYACHTAMH OTYCTOB IIO na60paTopHmM
3aHATUAM U BBIIOJHEHMS JOMAIIHUX 33JaHUM, a TaKXkKe MPU MOArOTOBKE K KOHTPOJBHBIM paboTaM U
KOJUIOKBUYyMaM.

AynuTOopHas caMOCTOsTeNIbHAs paboTa 0OydYaroUIMXCs MPEAINoiaraeT 3alluTy J1abopaToOpHOi
paboThI, MPOXOXKAECHUE KOHTPOJIBHOM pabOThI M YCTHOIO OIIPOca - KOJUIOKBUYMA IO KaKAOMY pa3zieiy
mucuuIuiHbel. KoHTponbHas paboTa BKIIOYAIOT TEOPETHUYECKUE U MPAKTUUYECKUE 3a/1aHuUsl, OTBETHI Ha
KOTOpBIE€ TPeOYIOT INIyOOKOro MOHMMAHUS U3YYEHHOr0o MarepHraia. MakcuMalibHOe KOJIMYECTBO 0ayLIoB
B Kaxaoi Teme kypca — 10. KomtokBuyM BKIrOUaeT B ce0sl YCTHBIC OTBETHI CTYIEHTOB IO METOJIUKAM
IIPOBE/ICHHS UCITIBITAHUN U OOBSICHEHHUS pe3yJIbTaTOB SKCIIEPUMEHTA.

KounTtpoJbHbie Bonpochl 10 TeMe «O0beKThI HCCIAeJ0BAHUN IKOAHATUTHYCCKOH XMMMH.
OcHOBHbBIE TOHATHSI METOJA0B IKOAHAIUTHYECKOH XUMUH. Crioco0bl KiaaccupuKauuu u
TeopeTH4YeCKHe OCHOBbI METO/I0B AHAJIUTHYECKOI XuMuH. Ko/inuyecTBeHHBIH aHAIN3»

1. [Ipeamert u 3a7a4M 3KOAHATUTUYECKOW XUMUMU.
2. OOBEKTHI UCCIIEA0BAHUI DKOAHAIUTUYECKON XUMHUHU.
3. HUcrounuku 3arpsi3HEHUd BO31yXa, OTKPBITBIX BOJOEMOB, IMOA3EMHBIX BOJ, IIOYBBI,

OHOJIOTHYECKUX O0OBHEKTOB.

BemecTBa, moanexaiiyue 3K0aHATUTHYECKOMY KOHTPOITIO B TIEPBYIO OYePEb.

[ToHATHS «METO», «METOINKAY, «AHATUTUICCKHIA CUTHAID, «aHATUTHYCCKAS PEaKIIHS».
Oco0eHHOCTH aHATUTUYECKUX PEaKIUi, TpeOOBaHNUs, IPEIbIBISIEMbIC K HUM.
Knaccudukanus MeToI0B 9KOaHATUTHYSCKOH XUMHUH.

OcHOBHBIE XapaKTEPUCTUKH METO/I0B IKOAHATTUTHIECKON XUMHUHU.

Kraccugukanus MeToI0B KOJIMISCTBEHHOTO aHAIH3A.

0. [ToaroroBka mMpoObI K KOTUYECTBEHHOMY aHAIH3Y.

PoOo~No oA

KOHTpOJIbHI)Ie BOITIPOCHI IO TEME «XHuMHYecKHne METOAbI aHAJIN3a: FpaBI/IMeTpH‘IeCKHﬁ aHaJIu3.
IIpuMeHeHne METOI0B XUMHYECKOT0 AHAJIN3A [IJI1 MOHMTOPHHIa HICTOYHUKOB ONMACHOCTEH B
cpeae OOUTAHUSD)

1. CylrHoCTh TPaBUMETPUYECKOTO aHaM3a, KiIaccupuKamus, 00JacTb €ro NpPUMEHEHHUS B
9KOaHAIUTUYECKOM KOHTpOJIE.
2. Teopernueckrie OCHOBBI  BBIJICICHHSI OCAJKOB M3 PACTBOPOB HEOPraHUYECKUMU U

OpPraHUYECKUMH peareHTaMH.
Br100p BeTMYMHBI HABECKH.

PacTBOpeHHe aHATM3UPYyEMOT0 BEIECTBA.

Ocaxnenue OunprpoBanue. [IpombiBaHne ocaka.

BeicymmBanue U mpoKanuBaHUE OCaIKa.

OmmbKu MeTo/1a, CIIOCOObI UX YCTPAaHEHUSI.

MeTozb! NOBBILIEHNSI TOYHOCTH B TPaBUMETPHUECKOM aHAIU3E.
Bolunicnenus B TpaBUMETPUYECKOM aHATIU3E.

0.  IIpumeHeHHE rpaBUMETPHUECKOTO aHAJIN3a B SKOAHAIUTHUECKOM KOHTpPOJIE.

B ©OOND O AW

KoHTpoJibHBIE BONMPOCHI 10 TeMe « XHMHYECKHe MeTOAbl AaHAJIN3Aa: TUTPUMETPHUYECKHI aHAIU3.
I[IpnMeHeHne METO0B XMMHYECKOT0 AHAJIN3A /1JIsi MOHUTOPHHIA HCTOYHHKOB ONMACHOCTEI B
cpejae oOMTaAHUS»

1. CYH_IHOCTL TUTPUMCTPUICCKOTO METOa, €I'0 XapaKTCPUCTHUKA.
2. Kuca0THO-OCHOBHOE M OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOE TUTPOBAHUC.
3. MeToap! OcaXKaeHUS U KOMHJ'IGKCOO6paSOBaHI/I$I.



4. CriocoObI TUTPOBAHMS: TIPSIMOE, 00paTHOE, TATPOBAHUE 3aMECTHTEIIS.

S. CriocoObl onpeieNIeHHss KOHEYHON TOYKH TUTPOBAHMS.

6. WNunukaTtopsl.

7. [IpuroroBnenue pacTBOPOB TUTPAHTOB.

8. PacueTsl B TATpUMETPUYECKOM aHAIU3E.

9. [IpuMeHEeHNEe TUTPUMETPUUECKUX METOJOB B SKOAHAJIUTUYECKOM KOHTPOJIE.
KonTpoJbHabie Bonpockl 10 TeMe «DU3NKO-XUMHYeCKHe MeTOAbl aHAJIN3A.

MouyiekyJasipHbIii A0COPOIHOHHBINA AHAIN3)

1. Teoperuueckre OCHOBBI METO/1a MOJIEKYJISIpPHON a0COPOLIMOHHOM CIIEKTPOMETPHH.

2. 3aKOHBI MOTJIOIIEHUS CBETA, YCIOBUS UX IPUMEHEHHUSI.

3. Biusinue pH cpenbl, HIOCTOPOHHUX HOHOB Ha OKPACKY PACTBOPOB ONPEIENIIEMbIX BELIECTB.

4. Br160p pearenra.

S. VY CTpoiCTBO U MPUHIIMIT ACUCTBUS (POTOINEKTPOKOIOPUMETPA.

6. BapuanTtsl meTona.

7. [Tpumeps! Hccae10BaHUs BO3AYIIHONW U BOJHOM cpeibl (POTOKOIOPUMETPUIECKUM METO/IOM.
KonTpoJibHbie Bonpockl 10 TeMe «PU3MKO-XUMHYeCKHe MeTOAbl aHAJIN3A.
DJIEKTPOXHMHUYECKHE METOAbI AHATHU32»

1. Knaccudukanus u TeopeTudeckrie OCHOBBI JIEKTPOXUMHUUECKUX METOJIOB aHAIU3A.
2. [TorenunomeTrpuyeckuit meros aHanuza. CyHIHOCTh MeTofa, 00JacTb €ro NpPUMEHEHUs B
9KOaHAJIMTUYECKOM KOHTPOJIE.
3. [Ipsimas moTeHUMOMETpUS U MOTEHIIMOMETPUYECKOE TUTPOBAHUE: MPUMEHseMasl anmnaparypa,
BBIOOP JIEKTPO/IOB.
4. HNonomerpus. IoHCENEKTUBHBIE 2JIEKTPOBI.
S. [Monsporpaduueckuii MeTo aHanu3a U aMIepoMeTpuuecKkoe TuTpoBaHue. CyIIHOCTh METOJIOB
1 00JacTh UX MPUMEHEHHS B 9KOAHATUTHUECKON XUMUU.
6. [Monsiporpadust ¢ HaKOIJIEHHUEM.
7. Ocnumnorpadgudeckas u nepeMeHHOToKoBas moyissporpadusi. CoBpeMeHHBIE MOIIPOrpadBbI.
8. Oco0eHHOCTH aMIIepOMETPUYECKOT0 TUTPOBAHUS C ABYMSI HHIUKATOPHBIMH JIEKTPOIAMHU.
9. OnektporpaBumeTpus. Cxema yCTaHOBKHM, IPUMEHSEMON NPH 3JIEKTPOrPaBUMETPUYECKOM
OIIpEeACIICHUN
10. DNEeKTpOaIU3 Ha PTYTHOM KaToJI€.
11.  IIpaxTuyeckoe NpUMEHEHHE IEKTPOTrpaBUMETPUUYECKOI0 METO/Ia aHAIN3A B 9KOAHAIUTHUECKOM
XUMHH.
KonTpoJsbHbie Bonpocsl 0 TeMe «@Pu3ndyecKkne MeTOAbI AaHAIU32»
1. ATOMHO-a0COpOIMOHHBIN ClIeKTpaIbHbIN aHanu3. TeopeTuyeckne OCHOBBI METO/IA.
2. Amnmaparypa.
3. [IpumeHeHne MeToAa pU UCCIIEI0BAaHUHU 3arps3HEHUH 00BEKTOB OKpPY KaIOLIEH Cpebl.
4. OMHCCHOHHBIN CHEKTpaIbHbIN aHAIN3. TeopeTuueckre OCHOBBI METOA.
5. CxeMa SMHUCCHOHHBIX (POTOMETPOB.
6. [IpakTueckoe MNpUMEHEHHE Ul SKOAHAIMTUYECKOTO KOHTPOJSA: KAueCTBEHHBIH U

KOJMYECTBEHHBIN aHAIN3.

BapHaHTbI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUil 1J11 CaMOCTOSATEIbHOM paﬁoTbI CTYAECHTOB I10
TeMaM

Jdomamnee 3aganne Ne 1
1o TeMe «XHMHYEeCKHEe METO/IbI AHAJIH32»
B nomarnHem 3aiaHuu 10 TeMe « XMMHUYCCKUE METOJIbI aHaIM3ay TMepBas 3a/1a4a OICHUBACTCS B
2,5 6anna; Bropast — B 1,5 Oanna; TpeThs, ueTBepTas — B 2 Gaa.

3amaua Nel




W3 HaBecku TexHHUYECKOTO cynbdumaa HaTpus Maccor 0,3000 T mociie okucieHus cyabhuaa 10 cyibhara
nonyunnu 0,8250 r BaSO4. PaccuuraiiTe MaccoBble 10H cephl U Cylb(uaa HATPUS U CPABHUTE UX C
TEOPETUUYECKUM COACPKAHUEM.

3agaua No2
Kakoii 00bem 4%-noro pactBopa (NH4)2C204-H20 TpeOyeTcs B3siTh ISl OCaKACHUS KAJbIHS U3
pacTBopa XJIOpUAA Kalblus, B KOTOPOM cojiepskutcs okoiio 0,05 r HOHOB KaJbIus?

3asagya Ne3
Boruucnure MonspHble MacChl SKBUBAJIEHTOB KMCIIOThI, OCHOBAHUS M COJIU B CJIEIYIOILEH peaKI1u:

3 H3PO4 + 3 Ca(OH)2 = Cas(PO)4 + 6 H20.

3agaua Ne4
Ckosbko MIJLTHUIATPOB 96% pacTBOpa cepHOM KHUCIOTHI (TUIOTHOCTHIO 1,84 r/Mi) HeoOXoauMoO ISt
npurotosiaeHus 100 mu 0,5 H pacTBopa KMCIOTHI? Beruncnure TUTP 3TOro pacTBopa.

Jlomamanee 3ajganue Ne 2
1o reMe «@U3NKO-XHMMHYECKHE METOAbI aHAJIH32»
B nomamnem 3amanuu mo Teme «DU3MKO-XUMHUYECKHE METOIbl aHaIu3a» IepBas 3ajada
orieHUBaeTcA B 2,5 Oasuta; BTopas — B 1,5 6anna; TpeThs, ueTBepras — B 2 0asuia.

3amauga Nel
AHanu3upyeMBbIil pacTBOP COACPKUT HUTPAT-UOHBL. J[J1s1 MX ompeeNneHus: COCTaBUIIN raTbBaHHUECKYIO
IIEMb U3 HHIUKATOPHOTO HUTPAT-CEIEKTUBHOTO JIEKTPOJIa U XJIOPCEPEOPSHOTO AIISKTPOIa CPABHCHHS,
m3mepmin DJC nATH CTaHAAPTHBIX PACTBOPOB C M3BECTHOW KOHIIGHTPAIMEH HUTPAT-UOHOB ¥ TIOTYYHIIH
CIICTYFOIIHE PE3YIbTATHI:

C(NOs), | 0,00001 | 0,0001 0,001 0,01 0,1
M
SJAC, uB 330 275 225 170 120

B Tex xe ycnoBusx namepunu DJIC uenu ¢ aHaIM3UpyEeMbIM PACTBOPOM M HAIILJIM €€ PaBHOMU
250 mB. Ompenenure METOAOM TPaTyHPOBOYHOrO rpaduka TUTP HUTPAT-WOHOB B aHATU3IUPYEMOM
pacTBope.
3ayaya Ne2
IIpu Tutposanuu 50 cM® conanoit kucnotsl 0,01 H pactBopom NaOH monyunn crienyroniue JaHHbIE:
VNaoH, cM® 0 2 4 6 8 10

DIeKTpONpPOBO/I- 1,500 1,090 0,672 0,633 0,991 1,350
HOCTh pacTBOpa
W, 103(0Om™?)

IToctpouth kpuByt0 THUTpoBaHUs B KoopauHatax W — VNaoH. Omnpenenutb TOUKY

SKBHMBAJIEHTHOCTU. PaccunTaTh HOPMaJIbHOCTh COJISTHOM KHUCIIOTHI.

3azmaga Ne3
OO0pasenr crutaBa conepkut okoio 8 % cBuHIa. Kakyr HaBecKy cruiaBa HEOOXOAMMO B3STH IS
OIIpEeJIEJIEHUS €r0 JIEKTPOrPaBUMETPUUECKUM METOJIOM, YUUTBIBAs, YTO MAcCa 0CAJIKa Ha aHO/1€ JOJDKHA
coctaByATh 0koJ0 0,2 2. [IpuBenuTe cXxemsbl MPOLECCOB, IPOTEKAIOIUX HA KATO/AE U aHOJIE, HOHHBIE U
MOJIEKYJISIPHbIE YPAaBHEHMS JIEKTPOJIM3a pacTBOpa HUTpaTa CBUHIIA.

3agaua Ne4
U3 naBecku crtamu 0,25 2 mocie cooTBETCTBYOIEH 00padoTku momyunmu 100,0 cy® okpameHHOro B
KpacHBIN IBET KOMILJIEKCA TUTAHA C XPOMOTPOIIOBOM KUCIOTOW. OnTHyeckas III0THOCTh 3TOT0 pacTBOpa
OTHOCHTENILHO PAacTBOPa CpaBHEHMs, coiepikamero 2 me tatana B 100,0 cu®, pasma 0,45. Jlns
MIOCTPOEHHUS TPATyHUPOBOYHOrO rpaduka B3sUIM TPU CTaHAAPTHBIX pacTBopa ¢ coaepxanuem 4,0; 6,0;
8,0 me turana B 100,0 cm®, momyunu 3HAYEHUs OTHOCHTENBHBIX ONTHYECKHX MIOTHOCTEH (A, )

cootBercTBeHHO 0,265 0,51; 0,76. Bpruncnure MmaccoByto nointo (%) TUTaHa B CTaJIH.



BapuaHTbl TeMaTHUYeCKHUX 321aHUI A/l TEKYIIEr0 KOHTPOJIA

Texkymuii KOHTPOJIb OCYIIECTBISAETCS KaK 3alluTa 1a00paTOPHbIX paboT: KOHTPOJIbHBIE paOOTHI U
KOJJIOKBUYMBI. KOHTposibHBIE paOOThl BKIIOYAIOT pEIHIEHHWE 3aJad [0 OTICIbHBIM METOJaM
IKOAHAIUTUICCKOW XUMHH, T.€. MPAKTHYCCKHE 3aJIaHUs, OTBETHI Ha KOTOpPHIC TPEOYIOT TIyOOKOTO
MIOHMMAaHMs U3yYEeHHOro MaTepuaya. MakcumaibHOE KOJIMYEeCTBO OayioB B Kaxkiod Teme Kypca — 10.
KOJ’IJ’IOKBI/IYM IMPOBOAWTCA KaK HHAWMBUAYAJIbHAA HHTCPAKTUBHAA 6606)1& mnpenoaaBaTejd CO CTYACHTOM
Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB I10 TEME, IPUBEIECHHBIX BBIILIE.

KonTtpoJubsnas padora «I'paBumerpus»
3ananus no teme «l'paBUMETpUs» OLICHUBAIOTCS CIEAYIOIINM 00pa3oM: IepBoe - B 2 0aiia; BTOpoe— B
3 Gana.

Bapmuanr 1
1.  Paccuuraiite MUHMMAJIFHYIO HaBECKy TEXHHUYECKOTO Xjopuaa Oapusi, conepxamiero 10% Ba, ans
onpexaeneHus ero B Bujae BaSOa.
2. U3 naBecku ¢ochopura maccorr 0,2350 r momyuwiu 0,2711 r CaSOs u 0,1693 r Mg2P207.
Beruncnute maccoBeie gomum CaO u P20s B dochopure. Ilepecunraiite pe3ynbraThl aHaim3a Ha
abCOJIIOTHO CyXO0€ BEILECTBO, eciu pocoput coaepxur 5,42% Biar.

KonTtpoJubnas padora « TuTtpumMerpryeckuii aHaIu3»
3ananus no teme « TuTpuMeTpUdYecKuii aHaIN3» OLIEHUBAIOTCS CIEAYIOIIMM 00pa3oM: MepBoe, BTOpOe
- B 2 Oajuta; Tpetbe— B 2,5 Oana.
Bapuanr 1

1. Ckoapko rpaMMOB KapOOHaTa HATPUS COACPKUTCS B PACTBOPE, €CIIU HA HEUTPATU3AIHIO €TO 10
ruspokapOoHara Hatpus pacxoayercs 20 mi 0,1 H pacTBOpa CONSHON KUCIOTHI?

2. Hasecky 0,2132 1 kapOoHaTa Kajblus pacTBOpWIM B 50 MJI pacTBOpa COJSTHOHW KHCIIOTHI C
TUTpOM 10 Kanbiuio THeica= 0,003068 r/mi. Cxonbko mi 0,14 H pacTBOpa THIPOKCHIA HATPHUS
notpedyercs A HelTpanu3auy U30bITKa KUCIOTHI?

3. Paccuuraiite pH pacTBOpa, mosydeHHOro npu TUTpoBaHuM, korna K 20 mu 0,2H pacTBOpa
COJISTHOM KUCIIOTHI puiuTo: a) 17, 6) 20 u B) 21 M 0,2 H pacTBOpa ruApOKCUAA HATPUS?

KonTtpoJuabsnas padora «»
3aganua no teMe «PU3MKO-XUMHUYECKHE METOJbl aHAIM3a» OLEHHUBAIOTCA CIEIYIOIUM 00pa3oM:
TepBoe, BTOpOE - B 2 bayia; TpeThe—cenpmoe B 1,5 Oarmna.

BapuanTt 1
1. Hcxomuplii  pacTBOP — XJOPOBOJOPOJHOM — KHMCIOTHI  o0bemMoMm 25,0 cm® pasbaBuim
JAUCTHILIMPOBaHHON Bomoi 1o 100,0 cm® u nonyunnm anamusupyemsiii pacteop. Orobpamu 20,0 cad
3TOTO PacTBOpa, MPOBENH €ro MoTeHIIMOMeTpuyeckoe TutpoBanue cranaapTHeiM 0,1000 M pactBopom
THJIPOKCHJIA HATPUS U TIONYUYWIIH cleaytonue pe3ynbTathl (V — 00beM nmprOaBIeHHOTO TUTPAHTA):

V, 18,00 | 19,00 | 19,90 | 20,00 | 20,10 | 21,00 | 22,00
3
cm
pH 228 |259 360 |700 |10,60 |11,49 |11,68

Omnpenenute MOJSPHYIO KOHIEHTPAIMIO XJIOPOBOJAOPOAHON KHCIOTHI B aHAIM3HPYEMOM pPacTBOpE
Fpa(bI/I‘-ICCKI/IMI/I MCTOAaMU IO BCEM YCTBIPCM KPUBLIM MMOTCHIUOMETPHUICCKOI'O TUTPOBAHUSA.

2. [TocTpoiite wuHTETpaNbHYr0 U AuGdEepeHIHATbHYI0 KPHUBBIE TMOTCHIIMOMETPHUYECKOTO
TUTPOBAHMS U ONPEAETUTE HOPMAILHOCTD COJITHON KUCIIOTBI NPH TUTpoBaHuM 15 cm® ee pactBopom
eaxoro Harpa (T(NaOH) = 0,004 r/cm®) mo cnexyromum pesynsTatam (V — 00beM NprbaBIeHHOTO
TUTPAHTA):

| V,en® | 10] 50 | 90 | 140 | 144 | 148 |




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. Haiftu conmpoTuBiieHre pacTBOpa a30THOM KUCIOTHI (B OM), eciu Tuioniaas 3JIeKTpoaoB paBHa 11,2
cM?, paccTosiHMe MeKTy ekTpogamu 0,65 cM, yaeabHas 31eKTpornpooasocts 0,15 Cvrem™,

4. J1ns psiaa cTaHAApTHBIX paCTBOPOB YKCYCHOM KUCIIOTHI OJYyUEHBI CeIYIOINe 3HAaUCHUs yIeIbHON
AJIEKTPOIIPOBOTHOCTH:

Ccn,coomy » MOTL/T 0,083 0,42 |0,83 | 125 |1,67

&, Cmem? 1,75 0,73 {045 0,32 | 0,24
1

[TocTpouts rpaduk ¥ HAUTU TUTP KUCIOTHL, €CIIU yIeTIbHAs 3JEKTPOIPOBOAHOCTE paBHa 1,00 Cvm-cm™.

4. Ilpu 31eKTpOrpaBUMETPUUYECKOM ONPEACICHNN CBHHIIA B PyJe JUIs IPOBEICHMS aHaIM3a B3sTa
HaBecka 0,6280 2. Macca anoza no anektponu3sa 11,8492 2, nocne snekTposirsa ucciielyeMoro pacTsopa
12,1086 e. Bwruuciure TPOIEHTHOE COJEpKaHWE CBUHIA B oOpasne pyabl. [lpuBenute cXeMmbl
MPOLIECCOB, MPOTEKAIOMIMX Ha KaToJe U aHo/e, MOHHOE U MOJEKYJSIPHOE YpaBHEHHs peaklui
3JIEKTPOJIN3a.

5. Hagecky uBetHoro criiaBa Maccoit 1,4420 2 pacTBOpUIIN U MYyTEM 3JICKTPOJIM3a MPU MTOCTOSHHOM
cuie toka 0,150 A4 3a 50 mun BeILIENAINA TOJHOCTBIO HA KaTOE MEAL U Ha aHo/€e cBUHEL B Buae PbOo.
Ornpenenyure MacCOBYIO JIOJII0 MEAU M CBUHIIA B CIUIABE, €CJIM BBIXOJ 10 TOKY coctaBisil 100 %.

6. Jliis ompenenenust Xxpoma 1o MeTony nob6aBok HaBecky craimu 0,5000 2 mepeBenu B pacTBOp U
ero oobeM goBesu 10 50,0 cv®. B nBe kKon6bl BMECTUMOCTBIO 25,00 cm® MOMECTHIN alIMKBOTBI 3TOrO
pactsopa 110 10 cv®. B oqHy U3 HUX 106aBUIM CTaHAAPTHBIA pacTBOp Xpoma, coaepskammuii 0,002 2 Cz,
3aTteM B 00€ KOJIObI - TepOKCHI BOAOpoaa. PacTBOphI B K0JI0ax JOBEIU 1O METKH, U3MEPHIIN ONTHYECKUE
IUIOTHOCTH U OXY4YMiIH 3HaueHUs: Ax = 0,15 u Ax+em = 0,36. HaliTu MaccoByto oo (%) xpoma B cTajiu.
7. OTHOcHTENIbHAs ONITUYECKAS IFIOTHOCTh TPEX CTAaHIAPTHBIX PACTBOPOB, cojeprkamux 10,0; 12,0;
14,0 me Banmagus B 100,0 cm®, okaszanacek coorserctBenno 0,24; 0,46;. 0,69. Hasecky cramm 0,2506 2
pacteopuim, 06bem gosenu 10 100,0 cvd. B mepHyto konby Bmectumocthio 50,0 e’ momectrm 5,0
cm® (aMMKBOTY) 5TOro pacTBOpa, A00ABUIM MEPOKCHI BOJAOPOAA M JOBEIHM 00BEM 10 METKH BOJOIL.
OnTHyeckast INIOTHOCTH MOJTYYEHHOT'O pacTBOpa OTHOCUTEIHHO pacTBOpaA CpaBHEHUS, cojepixarero 8,0
me Banaaus B 100,0 ey, para 0,33. Onpenenurs MaccoByo 107110 (%) BaHaIus B CTaJIH.



MPUJIOXEHUE 2
7. OueHoYHbIE CPeACTBA /1JIsl MPOBeJAeHHUS MPOMEKYTOUHOM aTTecTaluu

HpOMe)KYTOIIHaSI aTrTecTranuAa UMECT OCJIbIO ONpeCaACINTb CTCIICHb JOCTHIXCHUA
3aIlJTaHUPOBAHHBIX PE3YJILTATOB 06y‘I€HI/I$I IO AUCHUIIIIMHE 3a OHpCI[GJ'IGHHLIﬁ nepuon 06yLICHI/15I.

a) I[lnanupyembie pe3yabTaTbl 00yYeHHUS] M OLIEHOYHBIE CpPeACTBA /Jisi TNPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTALNM:



Kon
WHIUKAaTOpa

Nupukatop AoCTHXEHUS
KOMIIETEHITNHU

OueHouHsle cpencTBa

YK -1: CriocobeH ocyniecTBIATh KpUTHUECKHI aHaTN3 MPOOJIEMHBIX CUTYaIlMil HA OCHOBE CHCTEMHOTO MOIX0/1a, BHIpabaThIBaTh CTPATETHIO JEHCTBHIMA

YK-1.1: AHanusupyer npobJIeMHYIO Ilepeuenv meopemuueckux 6onpocos
CUTYAIIHIO KaK CUCTeMY, BeIsABIIsIs ee | 1. OCHOBHBIE 3arpsi3HUTENH BO3AyXa.
coCcTaBysItoONMe W CcBs3u  Mexay [ 2. Uem oOycioBiieH mapHUKOBBIN A HexT?
HUMU 3. TlosicHuTEe XMMH3M pa3pylIeHUs] 030HOBOTO CJIOSI.
4. OCHOBHbIE 3aTPSA3HUTEIH BOJIBI.
5. Yro Takoe mpeeabHo I0MyCTUMBIN cOpoc?
6. Yem omacHbI GeHOIIBI?
7. OCHOBHBI€ 3arpsI3HUTENH [10YBBI.
8. Uewm omacHbI TSKENbIE METAIUIbI?
9. Yewm omacHsl HEPTEIPOTYKTHI?
YK-1.2: Kputnueckun OLICHUBACT IlIpumepnsie npakmuueckue 60npochwl.
HAJEKHOCTh HMCTOYHUKOB 1.IlpuBeanTe HCTOUHUKU U MEXaHU3M MOSBJICHUS CEPHON KUCIOTHI B aTMochepe.
nHpOpMaIHnHy, pabotaer C 2.IlpuBeuTe NCTOYHUKY M MEXaHU3M MOSBIICHHS a30THON KUCIIOTHI B aTMOcdepe.
IPOTUBOPEUNBON MHPOpMaNUen u3 3.CTouHas BOJa COAEPKMT KOJLIOMIHBIE YACTHIIBI, OKCUIbI XpoMa, HoHsl Cd?*, Pb?*, CN™ u
pa3HbIX HCTOYHHUKOB, ompenenser | peHom. [Ipeanoxxure METO bl OUUCTKU CTOYHOM BOIBI.
pooebI B uHbopManuu, 4. TlosicHUTE XUMH3M pa3pyIIeHUs] 030HOBOTO CJIOS.
Heo0X0IuMOM JUTSt peueHus 5.Ykaxute Haubosee paluMoOHaIbHble METOAbI (M0 YYBCTBUTEIBHOCTH, CEIEKTUBHOCTU U
poOIeMHOI CHUTYallUH, u AKCIIPECCHOCTH) OIPEEIICHNSI OPraHMUECKUX BEIIECTB B BO3yX€ U BOJIE.
MPOEKTUPYET TMPOLECcChl MO0 HX 6.Ilepeuncnnre OCHOBHbIE METONbI ONpeneNeHus a3zoTa, ¢ocpopa B mousax. Kakumu
yCTpaHEHUIO METOZAMHU OIPEIENIAIOT KUCIOTHOCTD MTOYB?
YK-1.3 Pa3pabaTbiBaeT M coJepiKaTeNbHO Ilpumepnvie npakmuueckue 3a0anus:

apryMEHTHUPYET CTpaTeruto
perieHust NpoOJIeMHOM CUTYaIH Ha
OCHOBE CHUCTEMHOTO u
MEXIUCIUTUIMHAPHOTO  MOJXOIOB;

1. Ecnm KxoHIeHTpanus pacTBopeHHoro coeauHenus kaamus (ITJIK 102 mr/m) B cTouHOi
BoJie cocTaBisgeT 10 MMOJB/T, TO BO CKOJIBKO pa3 HEOOXOAMMO pa30aBUTh BOAY, YTOOBI
MO>KHO OBLIO CITMBATh €€ B KaHAIU3AIHIO?




Kon
WHIUKATOpa

Nuaukatop JoCTHXEHUS
KOMIICTCHIINN

OneHouHbIE CpesicTBa

CTPOUT  CIEHApUU  peaau3aluu
CTpaTeruu, OMpeessisi BO3MOKHBIE
pUCKM W Tpeiaras MyTH HX
yCTpaHEeHUs

2. Paccuuraiite rogoByto morpedHocth B Ca(OH)2 mns weiirpanuzammu SO2 Ha TOC
MomrHocThio 1000 MBT, paboTaromieit Ha Ma3yTe.

3. PaccuuraiiTe yMeHblIeHHE KOHLIEHTPALMM LIMAHUI-MOHOB B CTOYHBIX BoAax mocie OH-
AHMOHUPOBAHMSI, €CJIM KOHIIeHTpalus noHoB OH™ Bo3pocna Ha 34 mr/i.

4. PaccuMraiiTe yMeHbIlIEHHE KOHLEHTpPAL[MM MOHOB KaJMUs B CTOUHBIX Bojax mocie Na-
KaTHOHUPOBAHUS, €CJIM KOHLIEHTpAIMsl HOHOB HATPHs BO3pociia Ha 46 MI/.

5. Paccuuraiite ymeHblIeHHE KOHLIEHTPAllMM MOHOB PTYTH B CTOYHBIX Bojax mocie Na-
KaTHOHUPOBAHUS, €CJIM KOHIIEHTpAIlVsI HOHOB HATPHs BO3pociia Ha 69 mr/.

[1K-3 CnocobeH ompeaensTh HOPMATUBHBIC YPOBHHU JOIyCTUMBIX HETaTUBHBIX BO3JCHUCTBUI Ha YelOBEKa M OKPY)KAIOILIYIO CPEeidy; MPOBOAUTH
U3MEpPEHUs] yPOBHEN OMacHOCTEH B cpeie 00uTaHus, 00pabaThIBaTh MOJYyUYCHHbIE PE3yJIbTaThl, COCTABIATH IPOTHO3bl BO3MOKHOIO Pa3BUTHSI CUTYAallUH;
AQHAJIM3UPOBATh MEXaHU3MbI BO3/IEUCTBHS OIIACHOCTEH HA YEJIOBEKA, ONPEIEIIATh XapaKTep B3aUMOACHCTBUS OPraHU3Ma 4eJIOBEKa C ONTACHOCTSMHU Cpebl
OOUTaHUS C yUeTOM ClieHU(pUKU MEXaHU3Ma TOKCUYECKOT0 IeHCTBUS BPEHBIX BEIIECTB, YHEPreTUYECKOTI0 BO3ACHCTBUSA 1 KOMOMHUPOBAHHOT'O I€HCTBUS
BpEIHBIX (DAaKTOPOB; ONPEEIISATH ONACHBIE, YPE3BbIUAIHO OMACHBIE 30HBI, 30HbI IPHEMIIEMOT'0 PUCKa

[1K-3.1 OcyuecTBisier MOHUTOPHHT Ilepeuens meopemuueckux 6onpocos
(GyHKIMOHUPOBAHUS cucTeM 1. Kaxue npubopsl HCHONB3YIOTCS U1 KOHTPOJISI cCOCTaBa Bo3ayxa?
obecneueHus u yIpaBIEHUS 2. B Buje Kakux ra3zoB HAXOJATCS B BO3YyX€ 3arps3HSAIONINE KOMIOHEHTHI?
OXpaHOW  OKpYXarllel  Cpenbl, 3. Kakwne uHCTpyMEHTAILHBIC METO bl HCITOJIB3YIOT JUIsl H3BJICUCHUS BEIIECTB?
OXpaHOW TpyJa, 0€30MacHOCTBIO B 4. Kaxue MUKPO3IJIEMEHTHI ONPEEISIOT aTOMHO-3MUCCHOHHBIM METOI0M?
Ype3BbIYATHBIX CUTYyaIUAX 5. Kakue MUKpO37€MEHTHI ONPENEsSIOT aTOMHO-a0COPOIIMOHHBIM ~ METOA0M?
6. Kakue MUKpOdIIEeMEHTHI ONPeACISIOT MOHHON XpoMaTorpaduein?
7. Jaiite onpenenenus [IJIK, ITAY, OBYB, I[1/1B, T1JIC.
[K-3.2 [IpoBoaut IUIAHUPOBAHUE u Ilpumepnvie npakmuueckue 60npocot.

JIOKYMEHTAJIbHOE COMPOBOXKICHHE
JEATEIILHOCTH 110 COOJIOICHUIO WITH
JOCTHKECHUFO TpeboBaHU
HOPMAaTUBHBIX aKTOB B  cdepe
OXpaHbl  OKPYJ)KAlOWIeH  CpeJbl,

1. B razoBbIX BeIOpocax oOHapy KeHb! JUOKCHUJ CEPbI, YIIEBOAOPObI, (PEHON U Mapbl pTYTH.
[Ipemnoxkure METOBI OUUCTKH Ia3a OT ITUX BPEIHBIX KOMIIOHEHTOB.

2.PaccMoTpuTe MeTo1bl 00€3BpEXKHUBAHUS Ta30BbIX BBIOPOCOB TEIUIOBBIX 3JEKTPOCTAHIIMM.
Hanumure ypaBHEHUs MIPOTEKAIOIIUX IIPU 3TOM PEAKIU.

3.11o xkakuM HOpMaTUBaM OLIEHHBAIOT Ka4eCTBO aTMOC(HEPHOro Bo3ayxa?

4. B xakux npezenax HOpMHUPYETCs COJIep>KaHie KOMIOHEHTOB B BOJie?




Kon

Nuaukatop JoCTHXEHUS

OneHouHbIE CpesicTBa

WHJIUKaTopa KOMIIETCHIINU
OXpaHbl TpyHa, Oe30MacHOCTH B 5. B kakux npenenax HOpMUPYETCS COJEp>KaHUE KOMIIOHEHTOB B BO31yxe?
YPE3BBIYANHBIX CUTYAIUsAX
T1K-3.3 Crioco0eH OoCyIIeCTBIISATh KOHTPOIIh Ilpumepnvie npakmuueckue 3a0anus:

CO/IepKaHHs B UCIIPAaBHOM
COCTOSIHUM CHCTEM M  CPE/ICTB
3aI0UTBl  OKPYXKAalOIeH  Cpenbl,
pabounx MecT, CHCTEM U CpEACTB
3aI0UTBl  NPH  YPE3BBIYAIHBIX
CUTYyaIHsX. Cnocoben
OCYIIECTBIISATh KOHTPOJIb
BBIITOJIHCHUA 3aIllJTaHUPOBAHHBIX
MEPOIPHSATHIA o OXpaHe
OKpY’)Xarolel  cpempl,  OXpaHe

Tpyaa, obecrieueHno 6€30IacHOCTH
B UpE3BbIUYAWHBIX CUTyallUsIX Ha
o0BeKTe

.

o

Kaxkoit 00b€M 030Ha pa3pymiaet 2 1 XJop3Tana?

Ckonbko COz2 obpazyercs u3z 20 1 CO?

Kaxoit 066éM NO obOpasyercs nipu cxxuranun 100 T HedTH (copepkaHue a30Ta B IMepecuyeTe
Ha ananuH cocTasisgeT 30%).

PaccuuTaiite kuciaotHocts 100 1 Boabl, B KOTOPBIX pacTBopuics 1 1 SO2.

CKOJIBKO HY>XHO aKTUBUPOBAHHOTO yriis juist ourcTkU 1000 11 Boasl oT 30 Kr opraHu4ecKux
npumecein?

CKOJIbKO HY>KHO XJIOpH/1a IIMHKA JUIs OcaXkieHus cepoBoopoia B 200 J1 BOsibl, KOHIEHTpaLUs
KoToporo B Boze coctasisier 300 mr/n?

CKONBKO HEOOXOAMMO Cynb(uaa HATpUs s mepeBefeHus coneif nunka (c=20 mr/m°) B
HenoABIKHYI0 Gopmy B 100 M3 mouss1?

Ha cKOJIbKO YBEIHIUTHCA KUCIOTHOCTh 3 M° mouBsI nIpu BHecenuu B Heé 100 r NHsNO3?

Ha tutposanune 100 mu Boawl 3atpadeno 20 mu 0,05 M pactBopa komiuiekcona III. Beraucnure
OOIIYIO KECTKOCTH BOBI.

[1K-4 CrniocobeH OpHEHTHPOBATHCS B OCHOBHBIX MpoOjemMax TexXHOC(hepHOW 0e30MacHOCTH; MPUHUMATh y4acTHE B Hay4HO-HCCIEA0BATEIbCKUX
pa3paboTkax 1O NpO(UII0 MOATOTOBKH: CHUCTEMATH3UpPOBATh HH(POPMALMIO IO TEMe HCCIEJI0BaHWH, NPUHUMATh ydacTHE B HSKCIEPUMEHTaX,
oOpabaTbIBaTh IONYy4YEHHBIE JaHHBIC; pellaTh 3aJaud MPOPECCHOHATBHOM [JESATEIbHOCTH B COCTABE€ HAYYHO-UCCIEN0BATEIbCKOIO KOJUIEKTUBA,;
UCIIOJIb30BaTh 3aKOHBI M METOJIbl MAaT€MaTHKH, €CTECTBEHHBIX, TYMaHUTApPHbIX U SKOHOMHYECKHUX HAayK NPHU PELIeHUH NPOo(hecCHOHAIBHBIX 3ajad;
AKTUKE HABBIKW NPOBEJCHMS U OMMCAHMSI UCCIIETI0BAaHUM, B TOM YHCJIE SKCIIEPUMEHTAIbHBIX

IMPUMCHSATH HaA IT

[IK-4.1

B cocTaBe Hay4YHO-
HCCIIEIOBATENILCKOTO  KOJUICKTHBA
MIPUHUMAET YYacTHE B pa3paboTKe U
9KOJIOT0-9KOHOMUYECKOM

00OCHOBAHMHU TIJJAHOB BHEIPEHUS

Ilpumepnvie npakmuueckue 60npocul

Hogas npupogooxpanHasi TEXHUKA U TEXHOJIOTUU

1.Meto/b1 aHanmM3a cocTaBa a3po30JieH U MbUIeH

J5is u3BIeUeHUs U3 BO3/AyXa BEIIECTB UCIIONIB3YIOT (PHIBTPHI, MOTJIOTUTENbHBIE a0COpOepHI.

ATMOC(hEpHYIO IBUTb BBIIEJSIOT U3 BO3/IyXa METOIAMH JIEKTPOCTATHUECKOTO OCAXKICHUSI.




Kon

Nuaukatop JoCTHXEHUS

OneHouHbIE CpesicTBa

WHJUKaTOpa KOMITETCHIINH

HOBOW IIPUPOJOOXPAHHOM TEXHUKHU || OmnpenensieMple MEKPOIJIEMEHTHI Meron aHanusa

U TEXHOJOrud, SKoHOMHYECKOM || Ag,Ba,Ca,Co,Cr,Cu,Fe,K,Mg,Mn,Na,Ti,V,Zn | ATOMHO-MUCCHOHHBII

PEryaMpOBaHUU TPUPOJOOXPAHHOM || (0K0710 22 HIEMEHTOB)

JCATCIIbHOCTH OpraHu3alunu Se, Te ATOMHO-a0COpPOIIMOHHBII
Cl, NOs, SO4* Honnast xpomaTorpadust

2.MeTo/1pl aHAJIM3a IPUPOAHBIX M CTOYHBIX BOJ
Onpenensemblie OObekT aHanm3a Meron onpenenenust | [lpenen
3JIEMEHTHI oOHapyKEeHUs
Al,Ba,Ca,Cd,Co,Cr,C | Peunas Boga ATOMHO- 0,03-4,8
u,Fe,K,Mg,Mn,Ni,Pb, SMUCCUOHHBINA MKT/71
Sn,V,Zn
Hg CTO4HbBIE BOJIBI Heittponno-
AKTUBALIMOHHBIN
Sb,Se Mopckue Boabl ATOMHO- 7-50 mr/n
abcopOIMOHHBIT
Cd,Co,Cr,Cu,Mn,V,Z | Mopckre BobI Heiitponno- 5ur-0,3 Mkr
n AKTHBAIIMOHHBIN
3.Meronbl aHanu3a MOYB
Meroapl ompeneneHuss OOIIETO COACpP)KaHUS DJIEMEHTOB OCHOBAaHBI Ha MPEABAPUTEIHHOM
pa3ioxKeHuu oOpas3iia KUCIOTaMU WM IeJ0YaMHu U TIOCTEAYIONIEM OMpeAeICHUN DIIEMEHTOB B
aCTBOPAaX XMMUYECKUMH U MHCTPYMEHTATHHBIMH METOJIAMHU.
[Tokazarenn Merton
Wnentudukanus u KonuuecTBeHHOe | MonekyisipHas aOCcopOIMOHHAs CHEKTPOCKOIUS,
onpeJieJIeHue OpPraHMYECKHUX, | XpoMaTorpadus, macc-cnekrpomerpusi, IMP.
MHUHEPAJTHHBIX BEIIECTB
AHanu3 NOYBEHHBIX PACTBOPOB doromeTpusi TJIAMEHH, AaTOMHO-abCOpOIMOHHAS
CIIEKTPOCKOTHS, TOTCHITMOMETPHUS
[1K-4.2 B cocTaBe HAy4HO- Ilpumepnvie npakmuueckue 60npocot

HCCIICOAOBATCIILCKOI'O  KOJIJICKTHBA

Hcrounuku u (I)aKTOpLI OKOJIOT'MYCCKOT'O pHUCKa




Kon

Nuaukatop JoCTHXEHUS

OneHouHbIE CpesicTBa

UHAMKATOpa KOMIIETEHIHH
NpUHUMAeT ydacTue B pa3pabotke || Mcrounuk daxTop
MEPOIPHUATHI 10  CHHXKEHUIO || AHTPOIIOrEHHOE BMEIIATEIbCTBO B | Paspymienue ngaHamadToB HpU  JA00BIYE TOJE3HBIX
NOXXapHbIX M APYIMX  PUCKOB || TPUPOAHYIO CPEAY MCKOIIaeMBIX; 00pa30BaHHE MCKYCCTBEHHBIX BOJIOEMOB;
Ype3BBIYANHBIX CHTYAIHH WHTEHCUBHAs MEJIMOpaLusi; UCTpeOJICHHE JIECOB
TexHorenHoe BIIUSTHUE Ha | 3arps3HEHHE BOJOEMOB, aTMOC(HEPHOrO0  BO3AyXa
OKPYXAIOIIYI0 IPUPOJHYIO CPEILy BPEAHBIMU  BELIECTBAMH, TOYBBI —  OTXOAAMH
IIPOU3BOJICTB; MU3MEHEHHME Ta30BOI0 COCTaBa BO3/yXa,
JHEpreTHYecKoe 3arpsa3HeHne ouocdepsl
[Ipupoanoe siBnenue 3emileTpsiCeHHE, W3BEP)KEHUE BYyJIKaHA, HaBOJHEHUE,
yparas, noxkap, 3acyxa
[Ipennoxxute TUIAHUPOBOYHBIE, TEXHOJOTWYECKUE U  CHELHAJIbHBIE MEpOINpPUSTHS,
HaIlpaBJICHHbIE HA COKPALIEHUE 00bEMOB BHIOPOCOB M CHIKEHUE WX MTPU3EMHBIX KOHIIEHTPALU.
Paccunraiire:
1.Cxonbko CO2 obpazyercs u3 20 1 CO?
2.Kakoii 006éM NO obpazyercs nipu cxurannu 100 T Hedtr (comepikanue a3oTa B epecuéTe Ha
anmanuH cocrapiset 30%).
IK-4.3 B cocTaBe Hay4YHO- Ilpumepnuvie npaxmuueckue 3a0anus
HCCIIEIOBATENIbCKOTO  KOJIJIEKTHBA 3anonaure Tabauiyy. OCHOBHbIE HICTOYHUKHU BBIOEPUTE U3 CITUCKA.
NPUHMMAET Yy4YyacTHE B OLEHKE OcHoBHbIE 3arpsI3HUTEIHM BO3YyXa U UX BO3/JeliCTBHE HA IPUPOLY
PE3yNbTaTUBHOCTH u || 3arpssautenu atMochepsl OcHoBHble  HcTOUHUKH | Bo3zaeiicTBue 3arpssHuTeneit
3 PEKTUBHOCTH CHUCTEMBI 3arpsi3HEHUI Ha MPUPOIY U YeJIOBEKa

yIpaBlIEHUS! OXPaHOH Tpyia

Oxcunpl yraepoaa (CO, CO2)
Oxcupl cepsl (SO2, SO3)
Oxcupsl azota (NO, NO2)
B3Bemennsie  BemiecTBa  (IbLIb,
caxa)

ParoakTHBHBIE BEIIECTBA




Kon
WHIUKATOpa

Nuaukatop JoCTHXEHUS
KOMIICTCHIINN

OneHouHbIE CpesicTBa

BemecTBa, 3arpsaustonme atMmochepy OCHOBHBIE MCTOYHUKM 3arpsisHeHuid BosneicTBue
3arpsi3HUTENEH Ha pupoay U yenoBeka Okcunbl yriaepoaa (CO, CO2) Okcuasl cepst (SO3 SO2)
Oxcugst azota (NO, NO2) B3BenieHHbIe BellecTBa (MbLUIb, caxka) PagnoakTuBHbIE BeliecTBa

Hcrounnku, BblesI0IMe ATMOC(EepPHbIE 3arpsi3HUTEIH

TpancnopT; LIeMEHTHBIE 3aBOJBI; aBapUM Ha ATOMHBIX PEaKTOpax; MPOU3BOJCTBO, Ha
KOTOPOM CXKHUTAIOT YTOJib, CIaHIIbl, HEQTEPOAYKTHI, TOP(; MPOU3BOIACTBO ATOMHOTO OPYXKUS;
MPOU3BOJCTBO JK€Jle3a, MEAHU, CEPHOM KHUCIOTHI, a30THOM KHUCJIOTHI, TEIUIOBbIE CTAaHIUH U
AIEKTPOCTAHIINH, pabOTAIONINE HA yIiie, Tope, Ma3yTe; B3PhIBBI ATOMHBIX U BOJOPOIHBIX OOMO.




0) [opsinok mMpoBeaeHNsI MPOMEKYTOUYHOM aTTeCTALMH, MOKA3aTeIH U KPUTEPUH
OIleHUBAHMS:

[IpoMexyTouHas arrecTanusi MO TUCHUIUIMHE «DKOAHAJIUTHYECKas XHUMHS» BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOEHUS 00YUaIOLUIUMUCS 3HAHUMH, U
MPAaKTUYECKUE 3aJaHusl, BBIBISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW W BJIAJICHUH,
MPOBOJUTCS B (popme 3auera.

3aueT Mo NAaHHOW NUCIUIUIMHE MPOBOIUTCS B YCTHOH ¢dopMe Mo Ouieram, KaxIblid U3
KOTOPBIX BKIIOYACT 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTHIECKOE 3aJaHHeE.

Ilokazamenu u Kpumepuu oyeHuUBaAHUA 3a4ema:

«3a4TEHO» - 00ydYaroIMiicsa JIEMOHCTPUPYET MOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTH
KOMIETCHIIM: B XOJ€ KOHTPOJIbHBIX MEPOMPUSTUI JOMYCKAIOTCA OIIMOKH, MPOSIBISAETCS
OTCYTCTBUEC OTHACJIBHBIX 3HaHI/II71, YMGHHﬁ, HaBBIKOB, O6y‘-IﬂIOH1HI>iCS[ HUCIBITHIBACT 3HAYUTCIIBHBIC
3aTpyIHEHUS TPU OTIEPUPOBAHUH 3HAHUSMU U YMEHUSMU IIPU UX MEPEHOCE Ha HOBBIE CUTYAIIHH;

«HE 3a4TCHOY» - O0YUAIONIHICS HE MOXKET IT0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEICHHUS
U 00BsICHeHHs UH(OpMAIIMK, HE MOXKET MOKa3aTh UHTEJUIEKTyaIbHbIC HABBIKH PEIICHUS



