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1. Onucanue ¢oHIa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DoH/ OLIEHOYHBIX CPEACTB (OLIEHOYHbIE MaTepHalbl) BKIIOYAET B ce0sl KOHTPOJIbHBIE 3a/1a-
HUS U (MJIM) BOIIPOCHI, KOTOPBIE MOTYT OBITh MPEAJIOKEHbI 00ydYalomIeMycsi B paMKax TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallM IO JAUCLUILIMHE (MOAYJII0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJJaHusI U (MJIM) BOMPOCHI MO3BOJISIOT OIICHUTh JOCTHXKEHUE 00yJYaroIUMCs IIIaHU-
pYEMBIX pe3yJbTaToB OOYUYEHHs 10 JUCLMIUIMHE (MOYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueil mporpaMme AUCHUIUTUHBI (MOAYIIS), @ TaKKe CHOPMHUPOBAHHOCTh KOMIIETEHIINH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOILIEH XapaKTepHUCTUKE OCHOBHOW INpodeccruoHalbHOW 00pa3oBa-
TEJIbHOHU IPOrPAMMBI.

[losHBIE HAMMEHOBAaHUS KOMIETCHLIMM M MHIMKATOPOB UX IOCTHI)KECHUS IPEICTABICHBI B
0011eit XapaKTepUCTUKE OCHOBHOM MPOQEeCCHOHATBHON 00pa30BaTeIbHON MPOrPAMMBI.

2. OueHo4YHbIe cpeacTBa (OLEHOYHbIE MATEPHAJIbI) ISl IPOBEIEHHSI TEKYLEro
KOHTPOJISI YCIIEeBA€MOCTH 00Y4aIOIIMXCS M0 JUCHUILIMHE (MOIYJII0)

4cemecTp
IlepeyeHb KOHTPOJIbHBIX 3aJaHUiIl U (WJIM) BOMPOCOB /IS OLleHKH C()OPMUPOBAHHOCTH KOM-
nereHuun OITK-1 (koHTpoJIMpyeMblii HHAUKATOP HT0cTHKeHUs] KommeTeHuu OITK-1.1.)

1. Konmponwusiii 6onpoc. llpenmer nu3ydeHus: XUMUU OKPY>KaIOIIEH Cpebl.

2. Koumponwvuwiti 6onpoc. Onpenennute OCHOBHBIC TIOHSATHS XUMHU OKPY>KalOIeH Cpebl.

3. Konmponwvnuiii sonpoc. ChopMmynupyite 1 000CHYHTE KOHIICTIIINY XUMUN OKPYKAIOIICH CPEIIbI.
4. Konmponwvruli eonpoc. llepeuriciuTe HanpaBiIeHUs UCCIEI0BaHUN XUMUU OKPY KarOIIEeH CpeJibl.

5. Koumponvnwiii 6onpoc. CyTb NpaKTUYECKHX OCHOB XMMHUU OKpYy’Karoleil cpenbl. EcTecTBeHHbIE
(mpupoHBIC) U3MEHEHHS U aHTPOIMIOTEHHBIE N3MEHEHUS.

6. Konmponwvnsiii éonpoc. Ilepeuncianre ocCHOBHBbIE (PU3NKO-XUMHUYECKUE MPOLIECCH B aTMOcdepe,
rupocdepe 1 MOYBEHHOM CIIOE.

7. KonmponvHuuii gonpoc. CyTb aDHOTHUECKUX MpeBpatieHuil. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
IIPOLIECCHI B OKPYXKArOIIEeH IPUPOSHOH Cpeae.

8. Konmponwvuwiii 6onpoc. CyTh THAPOIUTUYECKUX MPOLIECCOB B OKpY KaroIlel MpUpoaHOM cpene.
9. Konmponwvuwiti 6onpoc. POTOXUMHUECKUE PEAKIMH B OKPY>Karolled MPpUPOIHOH cperie.

10. Konmponwvnwvui éonpoc. IlocTyrieHne u HaKOMJIEHUE OCHOBHBIX 3arpsi3HSAIONINX BEUIECTB B JKU-
BbIX OpraHu3Max.

IlepeyeHb KOHTPOJILHBIX 32/1aHUI U (MJIM) BONPOCOB VISl OLeHKH COPMHPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP A0cTH:KeHUs1 KomneTenuu OIIK-1.2.)

1. 3a0aua. Bo ckonbko pa3 OyJeT MPEeBBINICHO 3HaYeHHEe MakcuMalibHO pa3oBoit [1JIK mmsa ykcyc-
HOM KHCIOTHI, paBHOE 0,2 MI/M°, €CIM Ha CKJIajle MPOM30IIIa aBapus (pa3auiaach KMCIOTA) M yCTa-
HOBWJIOCH IMHAMUYECKOE PaBHOBECHE MEXIY MapaMH U KMJKOM YKcycHoM kucnotoit? Ilapruans-
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HOE JaBJICHUE MAapOB YKCYCHOM KUCIOTHI MPUHATH paBHBIM 3 [la. ATMocdepHOe naBieHne paBHO
101,3 kIla, remneparypa 25°C.

2. 3a0auya. I1peBbIIaeTCs I U €CIH 112, TO BO CKOJIBKO Pa3, 3HAYCHHE MaKCUMalIbHO pazoBoii [TJIK
11 aMMuaka, papHoe 0,2 Mr/M>, mpu 06HApYKEHHH €ro 3amaxa, ecii MOpor 0OGHAPY/KEHHs 3amaxa
JUTsl aMMHuaka coctaiisieT 46,6 ppm? Atmocdeproe gasienue paBao 100 klla, remneparypa 25°C.

3. 3adaua. Cxombko MoKy (OpMalIbJIETHIa TPUCYTCTBYET B KAKIOM KyOHYECKOM CaHTHUMETpE
BO3/IyXa IPU HOPMAIILHBIX YCIIOBHUSX, €CIIU €ro KoHIeHTpamus gocturaet 3HaueHust [1J]Ky,p., pas-
Horo 0,035 mr/m>?

4. 3a0aua. B BoceMuaecsaThix rogax 20-ro Beka CpeHEro1oBasi KOHIICHTPaLUsl JUOKCH/IA YIJIepoaa
B atMocdepe, npuBeacHHas k temreparype 273K u naBnenuro Bozayxa 101,3 klla, mocturma 340
611 ; Omnpenenure 3HaueHus koHnerTpauun CO2 B % (00.), cm, Mons/n, Mr/M° 1 napiuaibHOe
nasnenue CO: B [1a npu cpenneit Temneparype Bo3ayxa BOIM3U MMOBEPXHOCTH 3EMIIH.

5. 3aoaua. Bo cKOJbKO pa3 KOJIMYECTBO MOJEKYJ KUCIOpOJa B KyOMUECKOM CaHTHMETpe BO3/ayXa
Ha BBICOTE BEPIIMHBI Dib0Opyc (5621 M Hag ypoBHEM MOps) MEHBIIIE, YeM CpeHee 3HaYCHUE y TI0-
BEPXHOCTH 3eMJIU (Ha YPOBHE MOPs1) P HOPMAJIbHOM aTMOC(HEPHOM JaBJIE€HUU?

6. 3adaua. Onpenenure cpeaHee BpeMs MPeOBIBAaHUS MapOB BOABI B aTMOC(Epe, €CIIH MO OIICHKaM
CHEIMATNCTOB B aTMochepe HaxomuTes 12900 kM BOMIbI, a HA HOBEPXHOCTh CYIIH U OKEAHA BHINA-
JIaeT B BUJIE aTMOC(EPHBIX 0CaIKOB 577+ 1012 3 BOJEI B TOJI.

7. 3a0aua. VI3 ipoOsl Bozyxa oObemMoM 12 1 ObuT yaaneH auokcun cepbl. O0beM mpoObl YMEHb-
mmnes 10 11 1. Onpenenure xonnentparmio SOz 1 BeIpasuTe ee B % (06.), cM™ u man™L. JlaBneHne
Bozayxa 101,3 kIla, remneparypa 25°C.

8. 3a0aua. KonmuuecTBO MeTaHa, MOCTYNAIOIIETO €XEroJHO C MOBEPXHOCTH 3eMiH B atMocdepy,
cocraBisieT 550 Mt 1. CpenHee coiepikaHie MeTaHa B clioe aTMoc(hepbl, Ha KOTOPBIN MPUXOAUTCS
90% ee Macchl, cocTapnser 1,7 min™. Onpesenure Bpems IpeObIBAHUS METAHA B 3TOM CJIO€ aTMO-
cdepsl, €cliu IPUHATh, YTO B IPYTUX YacTIX aTMOc(epbl OH OTCYTCTBYET.

9. 3a0aua.. OueHnTe MOTHFHOE COOTHOIICHUE M OOIIYI0 MacCy AUOKCHIA Cephl M OKCHIA a30Ta, Io-
CTyHarIUX B aTMoc(hepy B TEUEHHE CYTOK C BHIOPOCAMU TEIJIOBOM 3JIEKTPOCTaHIIMHU, paboTaromei
Ha yrie. Conepkanue cepol B yrie paBHo 1,5% (Mac.). B cyTtku Ha cranuuu cxuraercst 10 Teic. T
yriis. KoHIleHTpalyst OKCH/Ia a30Ta B ra30BbIX BhIOpocax coctapiser 150 munt. [ng cxxuranus yr-
TSI UCTIOJIB3YETCSl CTEXMOMETPUYECKH HEOOXOIMMOE KOJIMYECTBO Bo3ayxa. [Ipw oleHke NMpUHSTH,
YTO YTOJIb COCTOUT U3 YIJIEpOJia M COJIEPHKHUT B KAUECTBE MPUMECH TOJIBKO CEPY.

10. 3aodaua. Omnpenenute COOTHOIIEHHE CKOPOCTEH MpolieccoB razoazHOro U KUAKO(PA3HOTO
okucnerust SO IPH yCIIOBHH, YTO OCHOBHOM BKJIA[] B 3TH MPOLIECCH BHOCAT CIIEIYIOIINE PEAKIIHH:
SO2 ) + OH ) = HSO3 () (1)

SOz (p-p) + H202 (p-p) = H2SOu4pp). (2)

KoHcTaHTBI CKOpOCTEi peakIiii OKUCIEHUS PaBHBI:

ki=9-108 em*mom. ¢t

k2 =1-10° nm-momp t-c?

KonuenTpanuu npumMeceit B ra3oBoi ¢aze COCTaBIAIOT:

[OH] =5-10° cm®;,  [SO2] =10 %(06.); [H202] = 107 %(06.).

PacueThl mpoBecTH Ui aTMOC(EPHOro BO3IyXa, MMEIOIIEro Temneparypy 25°C U cojepiariero
0,01 r cBOOOAHOM BOABI B KAKIOM JTUTpe Bo3ayXa. CUUTATh, YTO MPH PACTBOPEHUHU B BOJIE KOHIICH-
tpamust SOz B ra3oBoii (haze He MeHseTCs. ['a3bl CYNTATh HICATBHBIMH H ITOTYUHSIIOITMECS



IlepeyeHb KOHTPOJIbHBIX 3aJaHUil U (WJIM) BOMPOCOB /IS OLIEHKH C()OPMUPOBAHHOCTH KOM-
nerennuu OIIK-1 (KkoHTpoMpyeMblii HHIMKATOP A0cTH:KeHHs KomnereHnun OITK-1.3.)

1. YkaxxuTe yciaoBUs, B KOTOPBIX PACTBOPUMOCTB T'a30B HE MOTYMHSETCS 3aKoHy [ eHpH:
a) raz o0aaeT yMEpeHHON pacTBOPUMOCTHIO;

0) U3 pacCMOTPEHUS HCKITIOYCHBI SKCTPEMAIIbHBIC YCIIOBHUS TI0 TEMIIEPATypeE;

B) H3 paCCMOTPCHUSA UCKIIFOUCHBI SKCTPCMAJIbHBIC YCJIOBUA 110 JJaBJICHUIO,

T') Ta3 BCTYMAaeT B XUMHUYECKYIO PEAKIIUIO C PACTBOPHTEIICM.

2. YKaXuTe JOMUHUPYIOIMNUNA KOMIOHEHT KapOOHATHON BOJIHOM cucTeMbl B nuama3one pH 7,0+8,5.
K1 (H2CO3) = 4,45107; K2 (H2CO3) = 4,691071L,

a) pacTBOpeHHbIN nuokcun yriepoaa, CO2 (aq);

0) yronpHas kuciora, H2COs;

B) ruapokapoonar-noH,HCOs’;

r) kap6onar-uon, COz%;

J1) THOM KOMITOHCHT.

3. 3adaua. PaccuuraiiTe paBHOBECHYIO KOHIICHTPAIIMIO KUCIOPO/a B Bojie ipu Temneparype 25°C u
naBieHud p=1 atM, ¢ yderoMm, yto npu T=25°C mapiuanibHOE IaBJICHUE BOJSHBIX MApPOB B aTMO-
cdepe coctanger 0,0313 at™m, a o6beMHast KOHIIEHTpaIus Kuciopoaa pasHa 20,95%.

4. 3a0aua. Paccuntarh pacTBOPUMOCTh JUOKCHA YIiiepoJa B BoAe mpu Temnepatype 25°C u naB-
aenun p=1 atM, ¢ yderom, 4yto npu T=25°C nmapumanbHOE AaBICHHE BOISHBIX TAPOB B aTMOchepe
cocraBmsieT PH2o 0,0313 at™, a comepxanue IUOKCUAA yriepoaa B atMochepe coctasisier 350 ppm
npu T=25°C u p=latm.

5. YKaxuTe, KAaKOe BbICKA3bIBAaHUE HE SBJIETCS BEPHBIM:

a) KUCJIOTHOCTh BOJIbI - TO MHTEHCUBHBIN (PAKTOp, XapakTepu3yeMsblil okaszareneM pH;

0) OCHOBHOM BKJIaJ] B KUCJIOTHOCTB MPUPOIHBIX BOJ BHOCHT pacTBopeHHBIH CO2;

B) KMCJIOTHOCTh CTOYHBIX BOJ] CBSI3aHA C HAJIMYUEM CEPHOI U COJISTHON KUCIIOT;

I') O0IIYI0 KUCIIOTHOCTh OMPEENAIOT alIKMIMMETPUYECKH, OTTUTPOBBIBAs MPO0Y NE€HUHOPMAaIbHBIM
pacTBOPOM LIETI0OUM B IpUCyTcTBUU peHondranenHa (pH = §,2).

6. 3a0aua. PacueTHBIM ITyTeM J0Ka3aTh, YTO YMCTas BOJA, HAXOJAIIAsCA B PAaBHOBECUU C He3arpss-
HEHHOI atMocepoii, umeet pH ayTh Hke 7 (PH = 5,65 - cmabo kucibril xapakrep).

7. YKaxuTe, KaKoe BHICKAa3bIBAaHUE HE SBJIIETCS BEPHBIM:

a) IEJI0YHOCTh BOJIBI - 3TO EMKOCTHOMH (haKTOp, XapaKTepU3yIOIINi ClIOCOOHOCTh BOJbI HEUTpaAIH-
30BaTh MOHBI BOJOPOJA;

0) OCHOBHOM BKJIaJ] B IIIEIOYHOCTh BOJbI BHOCAT TUAPOKCH]I-, THIPOKApOOHAT- U KapOOHAT-HOHBI;
B) MPU PA3IUYHBIX 3HAYEHUSIX BOJOPOAHOIO MOKA3aTeNsl OCHOBHbIE KOMIIOHEHTBI, ONpPEAEIIAIONne
I1€JI0YHOCTb BOJIbI, BHOCST PA3JIMYHbIM BKJIa/l B €€ BEJIUUUHY;

r) npu pH = 10 men04HOCTs MPUPOIHOH BobI cocTaaser 1,0-10° r-oks/1 u onpenensercs mpu-
CYTCTBHEM T'HPOKapOOHAT-HOHOB.

8. 3aoaua. PacueTHBIM IyTeM J10Ka3aTh, YTO Ipu pH = 7 11€7104HOCTh TPUPOIHOM BOJBI COCTABIISAET
1,0-10° r-3kB/1 1 onpenenAeTcs MPUCYTCTBHEM THAPOKAPOOHAT-HOHOB.

9. 3a0aua. PacyeTHBIM TIyTEM J0Ka3aTh, uTo npu pH = 10 meno9HoCcTh IPUPOAHOI BOJBI COCTaB-
nser 1,0-10° r-3kB/m m ompesenseTcs MPUCYTCTBHEM THAPOKAapOOHAT-, KapOOHAT- M THAPOKCHI-
VOHOB.



10. 3a0aua. PacueTHpIM myTeM MOKa3aTh, yTo npu yBenauueHuu pH ot 7,0 nmo 10,0 xoHueHTpamus
06IIero HEOPraHWYECKOro yIiIeposa, 00eCIeynBaoIIas HCXOHYIO MEeT0YHOCTh Boabl 1,5-107 r-
9KB/JI, pE3K0 yMeHbIaeTcs. PaccuntaTs BO3MOKHBIH pupocT 6uomaccel {CH20} Ha 11 BobI

3. OneHoYHbIE CpeCcTBA (OLEHOYHbIC MaTePHAJIbI) sl IPOBeICHUS
MPOMEKYTOYHOM aTTecTauuu 00yYAIUXCS 10 JUCHUILIMHE (MOAYJII0)

4cemecTp
IlepeyeHb KOHTPOJIbHBIX 3aJJaHUI M (MJIM) BONPOCOB /ISl OLIEHKH C()OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP A0cTH:KeHUsT Komnerenuu OIIK-1.1.)

1. Pa3pa®oTKy METOJI0B pa3AeieHHs BEIIECTB, aHAIN3 MPUPOTHBIX BEIIECTB M OKPYKAIOIIEH Cpebl
pelaeT XUMusi:

a) oO11as 1 HeOpraHMu4yecKasi;

0) aHaTUTHYECKAs,

B) pusmueckas;

T') KOJIJIOWTHAS;

1) BBICOKOMOJIEKYJIIPHBIX CO€AMHEHU?

2. 3ajayeil KaueCTBEHHOT'0 aHaJIN3a SBJISETCS:

a) oOHapy’KeHUE OTJENbHBIX AJIEMEHTOB (MOHOB) WM (PYHKIIMOHAIBHBIX TPYIII;

0) uICHTH(UKAIUS BEIICCTB;

B) OIlpe/ieJIeHHe KOJTUYECTBEHHBIX COOTHOIICHUI COCTaBHBIX YaCTEH HCCIEAyEeMOro COSAMHEHNUS,

T') UCCIIEIOBAaHUE CTPYKTYPHI BEIICCTB;

1) UCCJIEeIOBAaHUE MOPSAKA PACIONOKEHUs aTOMOB U MX XMMHUYECKOH CBSI3U B MOJIEKYJIE COeIUHE-
HUSL.

3. KonnuecTBeHHBIN aHAIN3a CIYKUT:

a) 0OHapy>KEHUIO OTAEIBHBIX HIEMEHTOB (MOHOB) MM (DYHKIIMOHAIBHBIX TPYIII;

0) uneHTu(UKaIU BEIIECTB;

B) ONPEIEICHUIO KOJIMYECTBEHHBIX COOTHOLIEHUH COCTABHBIX YaCTeH UCCIIEAyeMOro COeMHEHUS;
T') UCCIIEIOBAaHUIO CTPYKTYPbI BEILIECTB;

1) MCCIIEIOBAaHUIO TOPSI/IKA PACIOIO0KEHHS aTOMOB M UX XUMHYECKOM CBS3U B MOJIEKYJIE COETUHE-
HUSL.

4. MakpoaHanu3 MpOBOJT C:

a) o0bemoM ucciexyemoro pactsopa 10-100 M u HaBeckoi 1-10 r.;
0) naBeckamu nopsaka 0,01-1r u o0bemamu pactBopoB 1-10 mur;

3) HaBeckamu 0,001-10°, o6beMamu pactBopos 0,1-10* mu;

4) muxponpobamu 10°-10 °r, o6nemamu 104-10° m;

5) maronpo6amu 10°-10"2 r (mano), 107-107° M.

5. YapTpaMuKpOaHaIU3 IPOBOJAT C:

a) ooseMom ucciexyemoro pactsopa 10-100 M u HaBeckou 1-10 1.5
6) HaBeckamu nopsika 0,01-1r u o6semamu pactBopos 1-10 mur;

B) Hapeckamu 0,001-10°r, o6wemamu pactBopos 0,1-10" m;

r) muxponpobamu 106-10 °r, o6semamu 104-10° mur;

1) Haronpo6amu 107°-10"2 1 (wano), 107-107% M.

6. KakoBa MakcuMalibHasi TOYHOCTh TPAaBUMETPUYECKOTO aHAIU3A:



a) 1%;

0) 0,2%;
B) 0,01%;
r) 0,05%?

7. Meroa TMCTaHIIMOHHOM IraMMa-CIIEKTPOMETPHUH ITO3BOJISIET ONPEIEIUTh:

a) COCTaB PaJAMOHYKIIUIOB;

0) pacmpeziesieHue paJMOHYKJIHIOB B IPOCTPAHCTBE;

B) KOHILIEHTPALUIO PAJUOHYKIINIOB;

I') COCTaB PaJAMOHYKJIUI0B, UX KOHLIEHTPALUIO U paclpe/ielieHue B IPOCTPAHCTBE.

8. Jliist onpeieNieHus: KUCIIOTHOCTH aTMOC(EPHBIX 0CAJKOB MOTYT OBITh MCIIOJIB30BAHBI CPEICTBA H
o0opyioBaHuUE:

a) JlakMycoBas Oymara;

0) pH-metp;

B) HUTpATOMED;

r) Xxpomarorpad;

1) MacC-CIICKTPOMETP.

9. IlepcrieKTUBHBIM METOJIOM KOJMYECTBEHHOT'O OIPE/IeIeHuUs 3arps3HsIomuX aTMoc(epy razoBbIx
IIpUMeECEH SABIIAETCA. ..

a) aTOMHO-a0COPOIMOHHBIN METO/I;

0) noHHast xpomaTtorpadus;

B) KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHUE;

') FPaBUMETPHUS;

1) Ja3epHasi ClIEeKTPOCKOIIHS.

10. /IucTaHIIMOHHOE NETEKTUPOBAHUE TUOKCUIA a30Ta, KaK 3HAYMMOTO 3arps3HHUTENS aTMOCQEPHI,
IPOBOJIST C TOMOIIBIO:

a) INJIapoB (J1a3epHBIX CIIEKTPOMETPOB);

0) xpomarorpados;

B) XpOMAaT0-Macc-ClIeKTPOMETPOB;

') aTOMHO-a0COPOIIMOHHBIX CIEKTPOMETPOB;

1) hoTtomeTpa;

e) ¢uryopumeTpa.

IlepeyeHb KOHTPOJILHBIX 3a/IaHMIl U (MJIH) BOMPOCOB JJs OLEHKU c(POPMHPOBAHHOCTH KOM-
nerenun OITK-1 (KoHTpoJIMpyeMblii HHAMKATOP A0cTHKeHns: komnereHnun OIK-1.2))

1. KoumponwHuitl 6onpoc. JlaiiTe XxapakTepUCTUKY MPUPOAHBIX U aHTPOIIOT€HHBIX UCTOYHHKOB I10-
CTYIUICHHS COCTMHEHUI cephl B aTMOc(hepy.

2. Konmponwvuwiii sonpoc. Kakue poriecchl IPUBOIST K CTOKY TUOKCHIA Cephl U3 Tporochepor?

3. Koumponvnwiti sonpoc. KakoBbI 0OCOOCHHOCTH TIpolecca TI00aIbHOrO MepeHoca COSAMHCHHN
cepsi?

4. KonmponwHulii 6onpoc. Jlaiite xapakTepucTHKy cTpaTochepHoil yacTh aTMOoc(epHOro uKiIa He-
OpPraHMYECKUX COECAMHEHUN CEepBhI.

5. 3adaua. Onpenenurte COOTHOIIEHNE CKOPOCTEN MPOIECCOB Ta30(ha3HOr0 U KUIKO(DA3HOTO OKHC-
nenust SO2 MpH yCIOBUHU, YTO OCHOBHOMW BKJIAJ] B 3TH MPOIECCH BHOCST CIEAYIOUINE PEaKIIUU:



SOz + OH ) —» HSO3(n (1)

SOz (p-p) + H202 (p-p) = H2SO04 pp). (2)

KoHcTaHTbI CKOpOCTEN peakuii OKMCIECHUS PaBHbI:

ki=9-10" em*mom. ¢t

k2=1-10° n-momp t-c?

KonuenTtpanum npuMeceil B ra3oBoi ¢a3e cOCTaBISAIOT:

[OH] =510%cm3;  [SO2] =10 %(06.); [H202] = 107 %(06.).

Pacuersl mpoBecTH st aTMOcepHOro BO3[AyXa, MMEKoIIEro Temreparypy 25°C u comepKaiero
0,01 T cBOOOAHOI BOIBI B KaXKJIOM JUTPE Bo3ayxa. CunuTarh, 4YTO MPU PACTBOPEHUHU B BOJIE KOHIICH-
tpauust SO2 B ra3oBoii da3e He MeHseTcs. ['a3bl cunTaTh HACATHLHBIMU U TOJYHHSIONIMMHUCS 3aKOHY
Ienpu. Koncrantsl I'enpu mis 5Tux rasos npu 25°C cocTapisoT: Kso, =54 Mmous/(iratm);

Kho, = 1-10° mMoumb/(rat™). J{aBienne npuHATH paBHbIM 1 at™. ITnotHOCTH BOaBI - 1000 1/11.

6. 3aoaua. OueHnTe MOJIHLHOE COOTHOIIEHHE U OOIIYI0 MacCy AMOKCH]IA Cepbl M OKCUA a30Ta, Mo-
CTyHAroIKX B aTMoc(epy B TeUEHHE CyTOK C BHIOPOCAMU TETIJIOBOH 3JIEKTPOCTAHIIMH, paboTaroIei
Ha yrie. Coaepskanue cepsl B yriie paBHo 1,5% (mac.). B cytku Ha cranimu cxuraercs 10 Teic. T
yris. KoHnmeHTpanus okcuia a30Ta B Ta30BBIX BEIOpocax cocrasisger 150 mmat. Jns cxuranus yr-
JISl UCTIONIBb3YETCs CTEXMOMETPUUYECKH HEe0OXOIMMOe KOJIHYECTBO Bo3ayxa. [Ipu oleHke NMpUHATS,
YTO yroJib COCTOUT U3 YIJIEpOoJa U COJEPKUT B KAUECTBE MPUMECH TOJIBKO CEpY.

7. Kakue U3 IpUBEACHHBIX MEXaHU3MOB MIPEBPAICHHS TUOKCHIA CEPhl B CEPHYIO KHCIOTY TOMH-
HUPYIOT B Tporocdepe:
a) GOTOXUMHUYECKHUE PEAKIINH:
SO, + HO: - HOSO: -
HOSO; - + HO- —» H2S04
0) ancopommst SO, Ha atMoc(hepHBIX YacTHIaX (OKCHIBI XpOMa, ATFOMHHHS, JKeje3a u Jp.) C 1o-
CJICAYIOUINM OKUCIICHUEM;
B) MHUIMHPOBAHHBIC (DOTOXUMHUYECKUE PEAKIUH:
SO, + HOO- — SO3 + HO-
SO3 + H2O — H20-SO3 — H2SO4
r) okucienne SO B KUIKOH (a3e (B T0XKIESBBIX KAILIAX):
SO2 (aq) + H20:2 (aq) — H2S04 (aq)

8. Konmponvnuiii onpoc. Kakue mnpoueccsl MOTYT MPOTEKaTh NMPH OKUCICHUU BBIXJIOMHBIX Ta3oB
aBTomoOmiiel B atmochepHom Boznyxe? Urto takoe IIAH? IlpuBenute ypaBHEHUs peakLuid.

9. 3a0aua. Ouennrte BpeMs TONYBBIBEJCHHS OKCHAA a30Ta M3 aTMOC(EpPHOrO BO3AyXa INPH €ro
OKHCIICHUHU: a) KUCIOopoJioM; 0) o30HOM. Kakoil U3 3TUX OKMCIUTENeil BHOCUT OCHOBHOW BKJIAJ B
nponecc BeiBoaa NO u3 atMochepsl, eciu KOHIeHTparuu Ta3oB coctasasior: NO — 10%em3; O; -
20,95% (006.); O3 - 15 anz['l?

KoOHCTaHTBI CKOpOCTEN peakuil OKUCIEHUS OKCUAA a30Ta KHCIOPOAOM U 030HOM PaBHBI COOTBET-
crBerno: kx=1,93-1078 cm®mom. ¢t m ko= 1,810 em®mom. ¢t

10. IucTaHIMOHHOE NETEKTUPOBAHUE TUOKCHJA a30Ta, KaK 3HAYMMOTO 3arpsi3HUTENsT aTMOchepshl,
MPOBOJISIT C TOMOIIBIO:

a) IUAApOB (JIa3€pHBIX CIIEKTPOMETPOB);

0) xpomarorpados;

B) XpOMAaTO-Macc-CIIEKTPOMETPOB;

') aTOMHO-a0COpOIIMOHHBIX CIEKTPOMETPOB;

1) hoTtomerpa;

e) ¢imyopumeTpa.



ITepeyeHb KOHTPOJIBbHBIX 3aJaHUIl U (MJIM) BONPOCOB /Il OLleHKH COPMHPOBAHHOCTH KOM-
nerennuu OIIK-1 (KkoHTpoMpyeMblii HHIMKATOP A0cTH:KeHHs KomnereHnun OITK-1.3.)

1. Konmponvnbiii 6onpoc. PacTBopeHNe 0CaJKOB THIPOKCUIOB TSHKENIBIX METAIOB BCICICTBUE Xe-
JTaTO00pa30BaHMUA.

2. Konmponwvuwiii 6onpoc. PactBopeHne ocaakoB KapOOHATOB TSKEIIBIX METAJUIOB BCIIEICTBUE XeE-
JaTO00pa30BaHMUA.

3. 3adaua. PacueTHbIM IyTeM IOKa3aTb B KAKOM BHJE: TUIPATUPOBAHHBIX WM KOMILJIEKCHBIX
MOHOB - IPUCYTCTBYET MEJb B CTOYHBIX BO/ax, eciu 3HaueHue pH pasuo 11,0, obuiee copepxanue
MEAM COCTaBIsieT SMI/J, 3TUJICHAWAMUHTETPAyKCyCHas KHUCJIOTa MPUCYTCTBYET B HU3OBITKE -
200mr/n (mannbie MPEICTABIICHBI TSt KpUCTAJUIOTUApaTa  JBYHATPUEBOM COJIH
NazH2C10H1208N2-2H20 ¢ monspHoit Maccoii 372r/Momb).

4. 3aoaua. Ocanok ruapokcuaa ceunia ( Pb(OH)2) pactBopsiercs 3a cueT xenmatooOpa3oBanus. B
Ka4eCTBE KOMIUICKCYIOIIETO peareHTa BhICTYIAeT HUTPHIOTPUYKCYCHAsI KHCIIOTa, COJCPHKAHUE KO-
TOPOW B pacTBOpPEe cocTaBisgeT 25 MI/I B TMepecyeTe Ha HUTPUIOTPUAIICTAT HATPHUS
(N(CH2COONa)3; M=257 r/momb). OnpeieiuTh paBHOBECHOE COJICPIKAHKHE BYXBAJCHTHOIO CBHH-
1a B pactBope npu pH=8,0.

5. 3adaya. Onpenenuts KOHIEHTpamuio Ph?*, nocrarounyro ms o6pa3oBaHus ocaaka THAPOKCHAA
CBUHIIA, eciii 3HaueHune pH pactBopa pasHo 7,0.

6. 3adaua. OnpenenuTh KOHIICHTPAIUIO Pb%*, JIOCTATOYHYIO UId 00pa30BaHUs OcaJka KapOoHaTa
CBHHIIA, ecim 3HaueHue pH pactopa pasHo 7,0; [alk]= [HCOs] =1,0-107 r-sks/m.

7. 3aoaua. PacTBOp, copepkaHne HUTPUIOTPHUYKCYCHON KHUCIIOTHI B KOTOPOM COCTaBIIICT 25MT/I B
nepecuere Ha Hurpuaorpuanerar Hatpust (N(CH2COONa)z; M=257 r/moJb), HAXOUTCS B PaBHO-
BECHH C OCaJKoM KapOoHara cBHHIA. OIpenelnTh PaBHOBECHOE COJEpIKaHUE IBYXBAJICHTHOTO
CBHUHIIA B pacTBOpE B pe3yJibTaTe KoMIuiekcooOpazosanus npu pH=7,0.

8. 3aoaua. Ouenure BpeMs MONYBBIBEJCHUS OKCHAA a30Ta M3 aTMOC(EpPHOro BO3JyXa MpH €ro
OKHCJIEHUU: a) KUCIOopoaoM; 0) 030HOM. Kakoil 3 3TUX OKHUCIUTENEH BHOCHUT OCHOBHOW BKJIAJ B
nponecc BeBoaa NO u3 aTMocdepsl, ecnu KoHIeHTpamuu TazoB coctapismior: NO - 10%em3; O, -
20,95 % (06.); O3 - 15 Mmmpx?

KoHcTaHTBl cKOpOCTEH peakluii OKUCIIEHUs] OKCHJIAa a30Ta KUCIOPOAOM U O30HOM PaBHBI COOTBET-
crBerHO: Kk=1,93-108 cm®mom. ¢t m ko= 1,810 cm®mom. ¢t

9. Kommponvnwui éonpoc. Harmummmre gopmynsr ppeoro @-123, @-11. Kakoii u3 3tux (HpeoHOB
OoJee omaceH il 030HOBOTO cJos?

10. 3adaua. Onpenenute KOHLIEHTPAILMIO aTOMapHOro kucioposa B coctosauu O(P) Ha BricoTe 20
KM TIpH YCJIOBUHM JTUHAMHUYECKOTO PABHOBECHS MEXIY TpolleccaMu ero oopazoBanus (mpu (oto-
JM3€ 030HA M JUOKCUAA a30Ta) U CTOKa (MpHu oOpa3oBaHUU 030HA). KOHIIEHTpaluu 030Ha U TUOK-
cuna azora cocraBisor: [Oz] = 1,510 em®, [NO3s] = 3-10* em. KoadduumenTs porommcco-
IMALMH 030HA U IMOKCH 1A a30Ta Ha BhicoTe 20 kM paBHbL: J(03) =2,1-10%¢?; J(NOy) = 4,4-103 ¢,
KoHcTanTa ckopocTH peakiuu 00pa3oBaHUs 030HA B CIy4ae, KOT/Ia TPEThUM TEJIOM SIBJISIFOTCS MO-
JIeKYJIbl a30Ta, ONPEAEISAeTCS 0 YPaBHEHHUIO:

k=6,2-103 (T/300)2 (cM®- ¢1), re T - Temmeparypa peakuun.



