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1. EJIM OCBOEHUSA TUCIHUATIINHBI

Llenpio OoCBOEHMS NUCUMIUIMHBI «XHMHs BO3IYLIHOrO GacceiiHa» ABNAETCH O3HAKOMIIEHHE
CTYICHTOB C KOHLENTYyalbHbIMH OCHOBAMH XHMMHM BO3AyIIHOro OacceiiHa Kak COBpeMeHHOI
KOMIUIEKCHOM Hayky, M3ydalolled XHMMYecKHe MpOLecCH, IpoTekaiomme B atMochepe 3emiy;
(opMupoBaHKe MNpeACTaBNEHHH O B3aHUMOCBS3aHHOCTH TPHPOAHBIX (DH3MUECKHX, XHMHYECKHX H
OHOOrHYECKUX NMPOLIECCOB B BO3MYLIHOH OGOJIOYKM M XapakTepe BIMSAHMS Ha HUX YeIOBEYECKOll
JeSTEeNLHOCTH.

3agayy AMCLMIUTHHBI:

— M3Y4YeHHE XMMHUYECKHUX MPOLIECCOB, IPOTEKAIOIUX B aTMOChEpE;

— H3Y4YC€HHE

IpoueccoB

MHUIpauMd M TpaHCPOpPMAaLKMH XUMHUYECKMX

IIPHPOJHOIO H aHTPOMOT€HHOTI'0 NPOHUCXOXKICHHS,

coeMHEeHUH!

— paccMoTpeHue npobieM, BOZHMKAIOLIMX B MPOLECCE aHTPONOreHHOro BO3IEHCTBHS HA

OKpYXalOIyIO Cpe/ly, CBA3aHHBIX C 3arpsAi3HeHHEM aTMOC(EpHOTO BO3yXa;

BbIpabOTKAa HABBIKOB HAay4YHO-0GOCHOBAHHOW OIIEHKH KadyecTBa BO3AYIIHOrO GaccefiHA M ero
U3MEHEHUA 110]1 BO3/IeHiCTBUEM TeXHOT'€HHOM JIesATeIbHOCTH Y€I0BEKA.

2. MECTO JUCUMITJIMHBI B CTPYKTYPE OIIOII

HAuctmmmna «XuMus Bo3ayIIHOro GaccelHa» OTHOCHTCS K 06s3aTeNbHON yacTH yyeGHOro

IJiaHa.

3. INTAHUPYEMBIE PE3YJIbTATbHI OBYYEHHUS MO JUCIHUILIMHE

IMnaHupyeMble pe3yJbTaTHI

o0yueHHs

Mo JHCUHUILIMHE,

COOTHECEHHBIC C TILUIaHHPYEMBIMH

pesynbTaTamMu ocBoeHus OIIOII (koMIeTCHUMAMH M HHANKATOPaMU JOCTHIKEHUS KOMITETEHLHIA)

DopMHpyeMble
KOMIIETEHIHH
(koz, conepikanue
KOMIIETEHIIHH)

[InaHupyeMble pe3ynsTaThl 00yUeHHs 110 JUCLHIUIMHE, B
COOTBETCTBUH C HHAMKATOPOM JIOCTHIKEHHS KOMIIETEHLIHH

HHnukaTop noCTHXEHUS
KOMIIETECHLHH
(k0d, codepacanue undukamaopa

Pesynbraret 0byyeHus mo
JUCUUTIITHHE

HaumenoBanue
OLCHOYHOI'0 Cpe/CcTBa

ITK-6 Criocoben
NPOU3BO/IHTh
naboparopHble
HCCIIeIOBaH M,
aAHAITH3BI
oToOpaHHBIX IPod
1 06pasLoB A
OLIEHKH
3KOJIOTHYECKOT O
COCTOAHHS
00BeKToB

TIK-6.1 3HaeT ocHOBEI
(PM3HKO-XHMHYECKHX
METOJIOB HCCIIEIOBAHMA
00BEKTOB OKpYKaIOLIEH
cpenel;

TIK-6.2. ¥YMeeT NpoU3BOIHTD
nabopaTopHble
HcCIen0oBaHHs, 3aMephl,
aHaJM3bl 0TOOpaHHBIX
MIPHPOIHBIX 00pasoB;
PaccUHTBIBATh NpeAenbHO
JONyCTHMbIEe KOHIIEHTPALUH
(ITOK) BpenHbix BewiecTs
TCXHOTCHHOI'O XapakKrepa,
paboTaTh Ha aHATMTHYECKOM
nabopaTopHOM
00opy10BaHKH;

[TK-6.3 Bnageet MetoaamMu
IIPOBEJCHHS IKOJIOTHYECKOTO

3rams. BO3MOKHOCTH
(U3NUECKHX U XMMMYECKHX
METO/IOB HCCICAOBAHHS IIPH
PELLIEHHH pa3THYHbIX
NpPHKNATHBIX 3a/]a4;
Vaems: nponsBoauts
JlabopaTopHble
HCCIEIOBaHMS, aHAIIH3BI
0TOOpaHHBIX Mpob H
00pasIioB s OLCHKH
9KOJIOrHYECKOTO COCTOAHMS
00BEKTOB;

Bnadems. HaBblKaMu
MOJTyYCHHUsA HEOOXOAMMBbIX
JIaHHBIX B pamKax
MOHHTOPHHIOBBIX
HcelleI0BaHUH

Bomnpocsl, TecToBble
BOMPOCHI




MOHHTOpHHIa

ITK-7 Cniocoben
TIPOU3BOJUTD
Ka4ecTBEHHYIO
OLICHKY
palMoHaILHOTO
HCII0JIb30BaHHA
TMPUPOIHBIX
pecypcoB &
COOTBETCTBHH C
HOPMaTHBHBIMH H
METOJINYECKHE
MaTepHallbl 10
oxpaHe
OKpYKaroLei
cpenbl

[IK-7.1 3Haer 3KkoJiorHyecKkoe
3aKOHOJIATENLCTBO
Poccuiickoif @enepaumu;
HOpPMaTHBHBLIE H
MeToAHYECKHE MaTepHallbl MO
OXpaHe OKpYyKarolieH cpebl
U pallMOHAJLHOMY
UCIIONB30BAHHIO TIPHPOIHBIX
peECypcoB;

IIK-7.2 ¥Ymeet dopMHpoOBaTh
OTYETHYI0 IOKYMEHTALIHIO B
COOTBETCTBHH C
TpeboBaHUAMH
IKOJIOTHYECKHUX HOPMATHBOR,
I1K-7.3 Bnaneer HaBRIKaMH
OLICHHBAHHS Pa3BUTHS

3namo: TeopeTHUECKHE
OCHOBEI COBPEMEHHBIX
(PH3HKO-XHMHUECKHX
METOJIOB HCCIEHOBAHMA, HX
0COOEHHOCTH U
BO3MOXKHOCTE IPHMEHEHHS
K TEM HJIH UHBIM 00BeKTaM
H3Y4eHH;

Vmems: ocymecTBIATL
BbIOOp 3¢ pekTHBHBIX
METOJMK U METOJIOB
XHMMHYECKOI'0 aHaHM3a
BO3IYLIHOH cpejibl, BOJBI K
CTOYHBIX BOJI;

Baaoemw: meronamu
pacuera forpelHocTeH

BKONOrHYecKoi 00CTaHOBKH HA apajmsa

00BeKTax NpH pasityHOH
aHTPOIIOTCHHOI Harpy3Ke

Bonpockl, TecToBBIE
BOIIPOCH!
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4. OBbEM U CTPYKTYPA JUCITMITJIHHBLI

TpynoeMKocTs DUCLMITTHHBI COCTABIAET 5 3a4eTHBIX equHuL, |80 uacos.

TemaTnyeckHi nuiax
dopma oOyuenns — ounas

KonrakTHas pabora @opMbl
obyyaroLuxcst TEKYLLCTO
C MeIar Or4ecKHM KOHTpOJS
« paboTHHKOM = YCIIEBAEMOCTH,
o o
o 5 3 | bopma
E— S = g 5 « | NPOMEXYTOUYHOI
Ne HauMmeHOBaHHE TEM H/UIH g o ) © | 55 aTTecTalMK
a B/T c I z & & 2'8 i
/n Pa3NeNoB/TeM JHCLHILIHHE 3 E E § o | § 8 | (no cemecmpam)
2| 8| §| 8§
S E | §]°
= f="
i 5]
g | 8§
= =
- ecKa 10
1 DH3HKO-XHMHYECKAs IBONIOLHS 6 12 6 6
reoctep 3emian
Cocras atMocgepHOro Bo3ayxa.
2 | Kpyroeoport BeliecTs B 6 3-4 6 6 6
atMocdepe
MHYECKHE MPOLECCH B 1-i pedTHHT-
3 Xu KHE npolLec 6 5.6 6 6 H PEHTHHT
HoHoc(epe KOHTpPOJIb
4 XHMHYECKHE NIPOLIECCHI B 6 710 12 6 18
Tponocdepe
ue 2-ii peii -
5 XHuMuyeckHe npotecchl B 6 11-14 12 18 i peliTHHT
cTpaTocdepe KOHTpOJIb
Murpanis u TpaHcopmarius &S et
6 | 3arpA3HAIOUIHX BEILECTB B 6 15-18 12 6 18
KOHTPOJIb
aTMocthepe
Bcero 3a 6 cemectp: 18 54 18 72 Ox3ameH(36)
Hanuune B nucunmnune KI/KP
Hrtoro no gucumriube 18 54 18 72 DKx3ameH(36)

Conepxcaﬂﬂe JIeKNHOHHBIX 3aAHATHI MO THCHHIIHHE

Pazzen 1. ®usnko-xuMuyeckas 3BOMOLUA reocdep 3emin.

Tema 1. Ilpenmer xumuu Bosaymnoro Gacceiina.

Cognepxanne Tembl: XuMHA BO3AyWIHOTo OGacceiiHa M CBA3b C JAPYrHMH JHCLHTUTHHAMM.
OcobeHHOCTH XHMUYECKHX TpeBpalleHnil B IPUPOAHBIX CHCTEMAX.

Tema 2. Xumuueckas 3Bonionus reocdep 3emnu

Copnepxanue Tembl: ['eoxumuueckas HCTOpHs MaHeThl. ['eocdepbl M 3eMHBIE OBOIOUKH.
OCHOBHbIC MCTOYHHWKM SHEPrMM Ha 3eMmie: OSHIOTEHHbIE M OK30TEHHBIE IPOLECCHI.
PacripocTpaHEeHHOCTh XMMHUYECKUX IEMEHTOB B OKpYXKarolLeil cpeje.

Tewma 3. BroxumMuueckas >BotoLHs aTMOChEpBL.

Conepixanue Tembl: Posib JKMBBIX OPraHU3MOB B (JOPMHPOBAHMA aTMOCGEPLL. DTambl SBOIIOLUHU
6uoctepsl. Biaumoneiicteue Guocdepsl, rumpocdepbl u aTMocdeps APYr ¢ APYroM M ¢
Hapy:KHBIMU CJI0SMHM 36MHOH KOpBI.

Paznen 2. Cocras arMocdepHoro Boszayxa. Kpyrosopor Bewects B atMocepe.

Tema 1. Ctpoenue u coctaB aTMochepsl.
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Conepskanme Tembl: CTpoeHne 1 XHMHUYeCKHii cocTaB aTMocdepbl. TemmepaTypHbIii mpoduis
aTMOCdepbl. Y CTOHUHBOCTL aTMOC(ephl. HenpephlBHOCTD M NOABHIKHOCTL aTMOC(EpHL.

Tema 2. Kpyrosopot Bemecte B aTMOc(epe.

Conepxanue TeMbl: 3aBUCHMOCTh W3MEHEHMs JaBIEHHE M ra3oBbIil COCTaB atMocdepbl Mo
BhicoTe. XapaKTep pacipefelleHUsl TeMNepaTyphl 10 Bbicote B aTMocdepe. TeMmeparypHsie
HHBEpCUH. BH/bI ceiuMeHTalINK BElECTB.

Paznen 3. Xumunueckue npotieccsl B HoHocdepe.

Tema 1. Monocdepa 3emiiu.

Conepxkanve Tembl: (DOTOXHMHYECKHE Tpolecchl. M3MeHeHHe WMOHM3aLMH  OCHOBHBIX
KOMIIOHEHTOB 10 BbicoTe. CofepXaHHE M pacnpeleNeHHe MOJEKYISPHOTO M aTOMAPHOTO
kucnopoaa no BeicoTe. Ilpouecch obpasoBanue aTomapHoro kuciopoma. Ilpeo6ragarolue
KaTHOHBI B HOHOC(epe. CkopocTh pexoMbuHauuu. [uddysus B HoHochepe.

Paznen 4. Xumunueckue npoueccsi B Tponocdepe.

Tema 1. Ousuko-xuMHYeckHe npoleccsl B Tporocdepe.

Conepxanne Tembl: Cpobonmele panukanel B Tpomocdepe. DOTOXHMHYECKOE OKHCIEHHE
yrieBoaopoaos. Peakuuu o30HUpOBaHHUA.

Tema 2. Coennnenus a3ota B Tponocdepe.

Copepxanne Tembl: IlpeBpamieHns ¢ ydacTHeM OKCHIOB a30oTa. AMMHMak. OKCHIbI a30Ta.
DoToxumuyeckHuii cMor. ATMOChEpHBIi LMK CoeMHEHH a30Ta.

Tema 3. Coeannenus cepsl B Tponocdepe.

Conepxanne temel: Coelunenus cepbl B aTtmocdepe. CepoBonopoa. JIMOKCHA cepbl.
Oxucinenue coeuHennii cepel. [lapHiKoBEIe rassl B atMochepe. Boaa B aTMocdepe.

Pazpen 5. Xumuueckue mpoueccsl B crpatochepe

Tema 1. O6pazoBanue 030Ha B cTpatocdepe.

Conepxanne Tembl: PoToxuMHYeckue mpouecchl B crpatocdepe. O30H . Hynesol umxi.
O3oHoBRIl crI0H, ero ¢yHkuun B Grocdepe. BnusHue okcHIoB azora u rajjoreHcoAepKallnux
OpPraHHYeCKHUX COeAMHEHHUH Ha HYJIEBOI LUK 030Ha.

Tema 2.Pa3spywienue o3oHa B cTpaTtocdepe.

CopnepxaHue TeMbl: Peakuuy yMeHbLIAIOIME KOHLEHTPALMIO 030Ha. KaTaluTHueckoe
pasjioKEHHE O30Ha B a30THOM ILHKIe. KaTanuTHyeckoe pa3sioKeHHEe O30HAa B BOJOPOJHOM
uukie. Karajnuruieckoe pasiokeHHe 030Ha B XJOpPHOM Lukie. [IpeoGnasanue XHMHUYECKHX
peaKIuii pa3iMyHbIX LMKIIOB KATATUTHIECKOTO Pas/IoKeHH s 030Ha MO BHICOTE.

Pazjien 6. Murpauus u Tpancgopmalus 3arpsa3HsIOIKX BELIECTB B aTMochepe

Tema 1. Bugsl Murpanuu.

Conepxanue Tembl: Bosnymnas, BojHas, GMOreHHas M TEeXHOTeHHas Murpauus. DaxTopel
MHrpanui. Knaccipukauus MUrpUpyroIHX 31eMeHToB. PHIHKO-XHMHYECKHE, MeXaHHYeCKHe,
OHOreoXMMHYECKHE U TeXHOTeHHblE Gaphephl.

Tema 4. Kncnotoobpasyroniye BeuecTBa B atMocgepe.

Conep:xanne TeMbl: Kucnotnble noxau. 3akucnenne ocankos. TpaHCrpaHMUHBIH IEpeHOC
KHCIIOTHBIX ocaikoB. [luHamuka uaMeHeHus pH u XuMHu4eckoro coctaBa ocaikos.

Conepskanune 1200paTOPHBIX 3AHSITHI MO AHCHHNIMHE

Paznen 2. Cocras atmocdeproro Bosayxa. Kpyrosopor Bemects B atmocdepe.
JlaboparopHas pabota «Dxcnpecc-MeTo ONpe/ieNeHNs AMOKCHAA YIJIepoia B BO3LYXeE
MOMCILICHHI».

JlabopaTopHas paboTa «OnpeneneHHe KHCI0poaa B BO3yXe IPHIOPOIKHOM 30HbI U B
TIOMELLIEHHSX).

Paznen 4. Xumuyeckue npoueccsl B ponocdepe.

JlaboparopHas paboTa «Onipe/ieienne HOKCHIA CEPbl B BO3AYXe paGoueil 30Hb.
JlabopaTopHas pa6ota «Onpe/eneHne KOHLEHTPALUU CyIb(AaT-HOHOB B CHEKHOM IIOKpPOBEY.
JlabopatopHas pabota «MoHOMeTpHYECKOE OTpe/ieNieHHe HUTPATOB B CHEXKHOM TOKPOBE.
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Paznmen 6. Murpanus 1 TpaHchopManus 3arpsA3HIAIOIIHX BENIECTB B aTMocdepe.
JlabGopaTopHas pabota «Dxcnpecc-onpeaeneHe KUCIOTHOCTH, IIETOYHOCTH H CYMMapHOTo
coliepKaHUs pacTBOPUMBIX (JOPM TSHKENBIX METAIIIOB B aTMOC(EpHBIX OcaKaxy.

5. OHEHOYHBIE CPEACTBA JUIA TEKYIIHETO KOHTPOJIA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIMM IO UTOT'AM OCBOEHUS AU CLATIIMHbI
U YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOATEJIbHOH PABOThI
CTYJIEHTOB

S.1. Tekymmii KOHTPOJIb yCIIeBAEMOCTH

Peitmune-konmpone Nol

1. KaxkoBa macca atMocdepni?

a) 2,4 - 10'® Tonn

6) 1,90 - 10*! Tonn

B) 5,15 - 10'° Tonn

2. KakuMm ypaBHeHHeM OMNUCBHIBAaeTCS U3MEHEHUe TaBIeHHA?

A) Py =Py exp(-pogH/Po)

B) Pu = Po" exp(-po'g" Po/H)

B) Pu = Po" exp(-Po/po'g'H)

3. Kax usmeHseTca TeMnepaTypa B cTpaTochepe?

A) 15— (-56)

B) (-56) - (-2)

B) (-2) - (-92)

4. Kak namensercs temneparypa B Me3zocepe?

A) (-2) - (-92)

b) (-56) - (-2)

B) (-92) - 1200

5. KakoBo NpoLeHTHOe colepKaHHe KUCIopoda B Bo3ayxe?

A) 20,946%

b) 58,084%

B) 28,084%

6. Ha cxonbko rpynn noapas/ensoTCs BellecTBa 110 BpeMeHH WX NpebbiBanus B aTMochepe?

A)2

b)3

B) 4

7. KaxoBa o0mas Macca 030Ha B atMocepe?

A) 2,3 10° Tonn

B) 3,3 - 10° Tonn

B) 4,3 - 10° Toun

8. CkombKO 30H BHIIENSIOT B aTMocdepe 10 XapaKTepy CE30HHBIX KoJieGaHHil U BHICOTHOMY
NpoQuIII0 KOHLEHTPALHH 030Ha?

A)2

b)3

B) 4

9. CopepsxaHHe OKCHZA a30Ta M YIIEBOJOPOJOB BIMSIOT Ha MPOLECC OKHMCIIEHHA JMOKCHAA
cephl:

A) zamepdIoT

b) yckopsaroTr

B) He Bnusiror

10.Yto0 Takoe cmor?



A) TBepjible IPUMECH B BO3JyXe
B) coueTaHus TBepALIX NpUMeceii ¢ KanasMH BoJbl B aTMochepe
B) coueranus razoo0pa3HbIX M TBEPIBIX TIPUMECEH ¢ TYMaHOM HITH a3pO30JIbHOM IBIMKOI

Peiimunz-xonmpone No2

1. C yBenuueHUeM BLICOTHI IaBlIeHUE:

A) magaer

b) Bo3pacTaet

C) He MeHseTCA

2. Kax usMensetcs Temnepatypa B TepMochepe?

A) (-2) - (-92)

B) (-56) - (-2)

B) (-92) - 1200

3. Kakoii ra3 HauboJjee pacnpocTpaHeH B aTMochepe?

A) Kucnopona

B) Asot

B) Bonopon

4. Yro Takoe TeMIlepaTypHble HHBEPCUU?

A) aTMOocdepHbIe YCIIOBHA, IPH KOTOPBIX TeMIepaTypa Bo3lyXa B HEKOTOPOM clioe
YMEHBIIAeTcsl ¢ BBICOTOM

B) atmoc(epHbie ycloBHS, IPU KOTOPLIX TEMIIEPaTypa BO3/lyXa B HEKOTOPOM CJIOE
YBETHYHBAETCS C BBICOTOM

B) armocdepHble ycnoBus, IPH KOTOPLIX TeMIepaTypa U JaBjIeHHe BO3AyXa B HEKOTOPOM CJI0€
yBeJIMYHMBaeTCs ¢ BBICOTOH

5. Tlpu xakoii qmuHe BonHb MaeT peakuus Oz + v — O ('D)+ O (°P)?

a) A <242 um

6)A=310 M

B) A =605 um

6. Kakoe obo3HaueHHe UMeroT eIMHUIBI JJo6cona?

a)e.J.

0) [.e.

B) EJJ

7. CyMMapHoe ypaBHeHUe [IOJIHOT'O OKUCIIEHUs MeTaHa:

A) OH + CH4 — H20 + CHs-

B) CH4 +4 O — HCOH + H20 + 2 O3

B) CH4+ 802 — CO2 + 2H20 + 403

8. Yro onpenensier konctanrta ['enpu?

A) pacTBOpUMOCTB I'a30B B BOJIe

B) ckopocTh MUrpalMy pa3iHYHbIX aTMOChEepHBIX NpUMecei

B) Bpems K13HM Karenb BOJbI

9. Yo Takoe 3arps3HeHHe aTMocheprl?

A) M3MEHEHHE €€ COCTaBa IPH MOCTYIUICHHH NPUMECei eCTECTBEHHOTO HITH aHTPOTIOTEHHOTO
NIPOUCXOKIEHUS

b) pacTBopeHHe B KamisaxX BOIBI, COAEpKAILUXCA B aTMocepe, TBEPAbIX H KHIKHX
HEOpraHM4YeCKUX U OPraHUYeCcKH BEelLEeCTB

B) npotekaHue XUuMHUYECKMX peakuuii B aTMocdepe

10. O6pazoBanue cMora «JIOHZOHCKOro» THIIA CBA3aHO C:

a) 3arps3HEeHHEM BO3/yXa B pe3yJbTaTe CXKUTaHHs COAEpIKaILero cepy TOMIuBa (yriis 1
Ma3yTa)

©) 3arpA3HCHHEM BO3/1yXa BBIXJIOITHBIMH ra3aMi aBTOMOOHIICH

B) 3arps3HeHHeM BO3/1yXa BLIOpOCaMHU IPEeANPUITHI XUMHYECKOH IPOMBIILIEHHOCTH



Petimune-xonmpons Ne3

1. Kakue ciou atMocdepbl OTHOCAT K HHIKHUM?

A) Crpatocdepy u mesochepy

b) Tponocdepy u crparochepy

B) Tepmocdepy u 3x3ochepy

2. Kak usmensercsa Temnepatypa B Tponocdepe?

A) 15 -(-56)

b) (-56) - (-2)

B) (-2)-(-92)

3. KakoBo npolieHTHOe coaepikaHHe a3oTa B BO3yxe?

A) 58,084%

B) 20,946%

B) 78,084%

4. Kakol mpoliecc sBiseTcs Haubosiee BaXKHbIM B BEPXHHX COAX aTMocheph?

a) O+ hv — O ('D)+ O (°P)

O) N2+ hv — N2" + &

B)Or+/hv— 0" + &

5. Yro npuHUMaeTcs 3a ofHy eauuuly JoGcona?

a) KOJIMYECTBO 030Ha B CTONOE aTMOC(EPHOro Bo3yXa, MPHBEACHHOIO K HOpMaJlbHEIM

YCIIOBHAM, €QUHHUYHOH TUIOIIAAH CEYEHHs], COOTBETCTBYIOLIEE BBICOTE CJIOS O30HA B JaHHOM

cronbe Bo3myxa, paBHoit 10 ° M

0) KoJIMUECTBO 030Ha B cTOJI0E aTMOC(EPHOro Bo3/AyXa, IPUBEACHHOrO K HOPMAaIbHEIM

YCIIOBHSAM, €IMHUYHOH IJIOLIAaH CeYEHUst, COOTBETCTBYIOIIEE BLICOTE CJIOS 030HA B JAHHOM

cronbe Bo3yXa, paBHOH 1 M

B) KOJIMYECTBO 030Ha B CTOJIOE aTMOCEpPHOTO BO3LyXa, IPHBEAEHHOTO K HOPMaJIbHBIM

YCJI0BHAM, €AMHHYHOH MJIOLIAAH CeYEHHS, COOTBETCTBYIOIIEE BBICOTE CJIOs 030HA B JJAHHOM

cronbe BO3ayXa, paBHOMH | cM

6. [uoxcun azota B Tponocdepe pasnaraercs Mo AeHCTBHEM H3yUYEHHS C JUTMHOMN BOJIHBIL:

a) He MeHee 442 HM

6) menee 398 um

B) oT 398 1o 442 HM

7. KaxoBa mouns xxuaKoii Boas! B Tponocgepe?

A)107° - 10*

B) 107~ 10°

B) 107 - 10®

8. UYro Takoe BOJOPOIHBIH LIHKII?

A) peakuuu pa3znoxeHus BOAOPOJA C yYacTHeM THAPOKCHIBHBIX PaJHKaloB

B) peakiyu pasnokeHus! KHCIOpo/Ja C y4aCTHEM THIPOKCHIBHBIX pajIiKaIoB

B) peaxuuu pa3noxeHHs 030Ha ¢ y4aCTHEM FHAPOKCHJIBHBIX paJHKaioB

9. AHTpoONoreHHble HCTOYHUKU 3arpsi3HEHHS:

A) 06yc10B/IEHBI YPO3HBHOH JIEATENBHOCTBIO BETPOB

b) obycnopneHsl BynkaHHYeCKOH eATeNIbHOCThIO

B) 0bycnoBneHb! X035HCTBEHHOH IeSTE/IBHOCTBIO YeoBeKa

10. O6pazoBaHue «HOTOXHMHUECKOT0» CMOTa CBA3aHO C:

a) 3arps3HeHMEM BO3JlyXa B Pe3y/bTaTe C)KUTaHUs COAEpIKalero cepy Toriusa (yris 1
Ma3yTa)

©) 3arps3HeHHEeM BO31yXa BBIXJONHBLIMH ra3aMH aBTOMOGHIIE!H

B) 3arpsA3HEHHEM BO3/lyXa BBIOpOCaMM NPEANpPUATHI XUMHUIECKOM TIPOMBILILIICHHOCTH
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10.

11.

12.

13.

14.

15:

16.

17.

18.

19,

20.

21.

22.

5.2. Hpomemy'ro-man aTTeCTAlHUsA 110 HTOraM OCBOCHHA THCIHUILITHHBI

Koumponsisie gonpocst 015t nOO20MOGKU K IKIAMEHY

Kakumu rasamu 6buta copMmupoBaHa nepBu4Has atMmocdepa 3emuu? B yeMm cocrosina ee
riiaBHasi 0COOEHHOCTD C TOYKH 3pEeHHS XMMUYECKOro cocTaBa?

B pesynbTaTe KakuxX INpPOLIECCOB MPOUCXOIUIO U3MEHEHHe XHMHUECKOro cocTaBa arMocdephl?
Kakne ocobeHHOcTH ¢u3Myeckoil cpelwl ApeBHedl 3eMJIM  CHMOCOOCTBOBAM  CHHTE3Y
OpraHUYecKUX Mosekyi?

B dem coctosn mpouecc ¢opMupoBanus a3pobHoit atmMocdepsi? Kak qonro on npoaomkancs?
C KakuMMM M3MEHEHHAMH B XMMHYeCKOM cocTaBe arMocdepbl Obll CBS3aH BbIXOJ JKM3HH Ha
cymy? Kak 3To HampaBieHHe B 3BOJIIOLIMH XHM3HHM CKa3ajJoch Ha JajbHEHIIEM HM3MEHEHHH
cocraBa aTMocgepnl?

Kakopa mMacca atMocepb1? CpaBHHTE ¢ MaccaMH OPYrHX 3eMHBIX 000JI04eK.

[Toyemy atMmocdepa sBisieTcs Haubojlee YYBCTBUTENIBHBIM K 3arpsA3HEHHIO pe3epByapoM
XUMUYECKOH cUcTeMbl 3eMIIn?

K KakyM OCOOEHHOCTAM C TOYKM 3pEHMs 3arpsA3HEHUs OKpYXKaloIleill cpeibl NPUBOJAAT Takue
CBOHCTBa aTMOC(epsl, Kak HeNMpepbLIBHOCTL H MOJIBHKHOCTE?

OxapakTepu3yiiTe pacrnpeleneHue BellecTBa B atMochepe. Uto Takoe o6nacTh MHTEHCHBHOTO
nepeMeiinBanus? KakoBa cpeaHsii MoisipHas macca BO3AyXa B 00JIaCTH HMHTEHCHBHOTO
nepeMeluBaHus?

Kak u3meHsiercs nmo BblcOTe JaBieHHE M ra3oBblii coctaB atMmocdepnl? Kak M3MeHsercs 1o
BbICOTe TeMrnepaTypa B atTMocdepe? C yeM CBA3aH Takoil XapaKTep H3MeHEeHHs TeMIlepaTyphl?
[Ton Bo3neilcTBHeM Kakux (akTopoB ¢opmupyercs coctaB atmochepHoro Bosmyxa? Kakue
BellleCTBa SBIAIOTCA OCHOBHBIMHM KOMIIOHEHTaMM aTMocdepsl, kakoBa HX 10Jisi B aTMoc(hepe?
Kakue Haubonee BaxxHble aTMocdepHble IPUMECH BXOSAT B ee cocTaB?

Kakune ¢akThl CBHASTETBCTBYIOT O TOM, 4TO aTMocdepa ABNACTCA HEPaBHOBECHOW XMMHYECKOH
CHCTEMOM?

Yro Takoe BpeMms npeObiBaHHs BeulecTBa B atMocdepe? Kakumu daxkropamu oHO
onpenenserca? Kak cBsizaHo Bpems NpeObiBaHHA rasa B aTMocepe ¢ ero OTHOCHTEIbHBIM
conepxaHueM?

Ha xaxue rpynnsl gensrcs arMocgepHble rasbl o BpeMeHH npebsiBaHus B atMocdepe? Kakue
rasbl BXOJAT B KaXKAYHO U3 Tpymmn?

C wueMm cBA3aHa HauOoO/blas ONACHOCTb AHTPOIOIEHHOIO 3arpsA3HeHHs aTtMocgephbl
«CHIIbHOU3MEHSIOIIMMHCA»  BellecTBaMH? Kakue pa3snuyaloT WCTOYHUKM — 3arps3HeHHs
atMocdepsi? [IpuBenure npumepsl.

Kakue nponecce! GopMHPYIOT KpYyroBOpOT BellleCTB B aTMocdepe?

YeM orpaHuuyMBaeTCs paclpocTpaHEHHEe BellecTB B aTMocdepe OT NMOBEPXHOCTH 3eMIIH B
BEPTHUKATLHOM HallpaBJIeHUH?

Yrto Takoe TemnepaTypHbleé MHBEPCHHM M KaK OHHM BIMAIOT Ha paclpocTpaHEeHHE BEILECTB,
MOCTYNAIOWMX B aTMocepy U3 Ha3eMHBIX HCTOYHHKOR?

Kakue paznuuaroT BUAbI celMMeHTalMH BelllecTB? KakoBbl MeXaHU3Mbl CyXOH celUMeHTaLUn?
Ot kakHX (paKTOPOB 3aBUCHT CKOPOCTH CeIUMEHTALIHH?

Ha kakux BbicOTax B aTMOcC(epe BOZMOKHbI XUMHYECKHE PeaKIUu?

Ha xakpmx BbicoTax B aTMocdepe cofepXaHHe aTOMapHOro KHCJIOpoJa CpaBHHMO C
coJepXaHHeM MoJeKyJspHoro kuciopoga? B pesynsTate kakxoro mnpoliecca obpasyercs
aToMapHBIN Kuciopoa?

Hanumnre peakluy MOHM3AlLMM OCHOBHBIX KOMIIOHEHTOB atMoc(epbl Ha BhicoTax Gosee 90
KM. B Kakux peakuusax y4acTBYIOT KOMMOHEHTB HoHoceprl? KakoH kaTHoH npeobnanaer B
HoHochepe H oyemy?

Ha kakux BbIcOTax npoucxogur obpazoBaHue o30Ha? B pesynbraTe KakMX peakumil
o0Opa3syeTcs 030H B cTpaTochepe?
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[Toyemy Ha BbIcOTe 25 KM HabmoJaeTcs MaKCHMYM KOHIeHTpaluHu o30Ha? B pe3ynbraTe Kakux
peakLuii IPOMCXOAUT YMEHbLIEHHE KOHLIEHTPALIHH 030Ha B cTpaTocdepe?

[Touemy B pe3yibTaTe peakluil 030HOBOIO LIMKIIA YCTAHABJIMBACTCA HEKOTOpas CTallMOHapHasd
KOHLIEHTpalLMs 030Ha B cTpaTocdepe?

Kakue 3arpssHsiolye BellecTBa, I[OCTYNAIOIIME W3 Ha3eMHbIX MCTOYHHKOB CIIOCOOHEI
BBI3BIBaTh YMEHbILIEHHE KOHLIEHTpaLMH 030Ha B cTpaTtocdepe?

Kak NpOHUCXOJHUT KaTaJIUTHYECKOE pas3jlO’dKeHHEe O30Ha B a30THOM I.[HKJ'[E:? Harmmunmre
YpaBHEHHS peaKLHi.

Kak npoucxoIuT KaTalUTHYeCKOe pa3lio’keHue 030Ha B BomopoaHoM imkie? Hanwmmure
YpaBHEHHS peakLHMid.

Kak npoHCXOAMT KaTaJIMTHYECKOE pa3IoKeHHe O030Ha B XxJjopHoM wukne? Hanminure
YpaBHEHMS peaKi1ii.

Ha xakux BelcoTax npeoGuafaloT peakLHH PasHYHbIX LHKIOB KaTaIHTHYECKOTO pa3ioiKeHHs
030Ha?

KakoBbI 3Kkonornyeckue GpyHKLUHHM 030HOBOTO c1os? C ueM OHH CBS3aHBI?

. Kakue xumnyeckue npeBpaiieHus KOMIIOHEHTOB aTMocepbl peobdiiagaoT B Tponochepe?
32,
33.

KakoBbl OCHOBHBIE TYTH OKHCJIEHHS aTMOC(epHBIX TpUMeceii B Tporochepe?

Yro o3HayaeT NOHATHE «cBOOOAHBIH pamukam»? [loyemy cBOOGOAHbIE pagMKalbl WIPAIOT
BeyLIYIO poJib B TponocgepHbIX XUMHUECKHX Npolieccax?

B pesyabraTe Kakux peakuuid B Tponocdepe oOpasyroTcs rHApoKcHIIbHbIe panukansi? Kakosa
WX KOHLIEHTpaUMs U BpeMs KH3HH?

B pesynbraTe KakMx peakuuii B Tponocdepe oOpa3yloTcs IMIPONEPOKCHIHbIC paaHMKaibl?
KakoBa ux KOHIIEHTpallus U BpeMs KHU3HH?

Kakue nponykTel monyualoTcs B pe3ynbTaTe OKHMcieHHs MeTaHa? Hanummure cymmapHoe
YpaBHEHHE peaKLHH.

Kakyto ponb B OKMCIEHHM MeTaHa B Tponocdepe UrparoT oKcUab azoTta?

B pesynbTaTe KkakuMX peakuMH NpH OKHCIIEHMM MeTaHa B Tpomnocdepe obOpasyeTcsi OKCHI
yraepoaa (1[)?

Yro takoe cmor? B yem oTnuune JlonmoHckoro cmora ¥ cmora Jloc-Anmxeneca?

Kakune nepBHYHBIE 3arpsA3HHTENH SBIAIOTCA INPHUYHHOH BO3HHMKHOBEHHA (POTOXHMHYECKOTO
cMmora? Kakue BelllecTBa ABIAIOTCA €ro KOMIIOHEHTaMHU?

IToyemy KOHLIEHTpaLMsA 030HA NP OKUCIEHHH YIJIEBOAOPOIOB B IMPUCYTCTBUU OKCHAOB a30Ta
yBEIHYMBAETCS TIPH YBeNHYeHHH ckopocTd npespauleHus NO B NO»? [Touemy Takoe umeeT
MECTO B BO3/lyXe roponos?

KakoBbl NMpHPOJHbIE MCTOYHUKH NOCTYNJEHHS B atMocdepy coenuHeHMH cepbl? KakoBbl
AHTPOTIOT€HHbIE HCTOYHUKH MOCTYIUIEHU B aTMochepy coenrnHeHHi cepbl? KakoBbl OCHOBHEBIE
MyTH OKKUCJIEHUS JUOKCHIA cepbl B aTMocdepe?

[louemy B BO3AyXe ropofioB 3HAYMTENBLHO YBEIHYHBAETCA CKOPOCTh OKHUCIEHMs IHOKCHAA
cepbl?

H306pa3ute cxeMy aTMOc(epHOro LMKIIA COEJHHEHHH CepBI.

KakuMH npoueccamu onpejenseTcs U3MeHeHUe KOHUEHTpauui JUOKCHAA CEPLI B BO3yXe?
KakuMu nmpoueccamu  omnpefenserci H3MEHEHHE KOHLEHTpPallMH CEepHOH  KHCIIOTHI,
obpas3ylolleiics IpH OKUCIIEHHH JHOKCH/A Cepbl B BO3ayxe?

Kakumu nipolieccaMM OnpefienseTcss W3MEHEHHEe KOHLEHTpalUH cylb(haToB, 00pa3yromHxcs
NPH OKHMCJIEHHHU JUOKCHJA Cephbl B Bo3ayxe?

. Kakosbl NMprApoOJHBIE WCTOYHUKH OKCHAOB as3oTa B TpOHOC(l)epe? KakoBo cooTHoLIeHHE

aHTPOIIOreHHBIX U MPHPOJAHBIX MOCTYIUICHHH coeJMHEHHH a3oTa B Tponocgepe?

KakoBBl mpoliecchl B3aHMONpeBpallleHHH OKcHIOB a3oTa B Tpomnocdepe? ITlovyemy okcun
azota(l) ycroituus B Tponocdepe u HeycTOH4MB B cTpaTocdepe?

Kakue mnpoueccel npHBOAAT K 00pa3oBaHHI0 B Tpomocepe azoTHOH KucaoThl? KakoBbl
UCTOUHHMKHM aMMOHUITHOro a3ota B Tponocdepe? Kakue npeBpallienus npeTepresaeT aMMUaKk B
atMocdepe? [IpuBennTe cxemy aTtMochepHOro LKKNIA COeIHHEHHH a30Ta.
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5.3. CamocrosiTenbHan pa6oTa 00y4alomerocs.

Konmponbnvie sonpocst 0iis camMocmossmensio2o uzyuenus:
1. Ob1as XapakTepHCTHKA CTPOSHHUS M COCTAaBa aTMOC(EPHI.
2. YcroituuBocTh aTMOc(ephl.
3. AtmMoc(epHble IIPUMECH: HCTOYHHKH, CpefiHee BpeMs NpebbiBaHus B aTMoc(epe.
4. PacripocTpaHeHHe U CeIMMEHTALMS 3arPA3HAIONIMX BelecTB B arMocgepe. Poik TeMmepaTypHbIX
MHBEPCHl.
5. MexaHn3Mbl CeIMMEHTALIMH BENLIECTB H3 aTMOC(epbl, BAUSIHHE PA3MEPOB YaCTHIL HA BPEMs
npebbiBaHUs B aTMocdepe.
6. X¥MHUeCKHe NpoLecChl B BEPXHHUX CIOAX aTMOC(EPBI.
7. O3on B cTpatoctepe. Hynepoil Luki. Dxonoruyeckue GyHKIHH 030HOBOIO CJIOS.
8. O3oHOpa3spylmalonMe BelecTBa. XJIOPHbIH, a30THBIH, BOAOPOIHBIN [{HKIIbL.
9. CeoGoauele pasukaisl B aTMochepe: 06pa3oBaHUe, posib B TPONOC(hEPHBIX IpOoLeccaXx.
10. Okucnenue MeTaHa B Tpornocdepe.
11. doTtoxumuyeckuii cMor.
12. O6pazoBanue o30Ha B Tponocepe. Bausuue conepikanus OKCHIOB a30Ta.
13. CoenuHeHus a3ora B Tponocgepe.
14. Coepunenus cepsl B Tpomnocdepe.
15. AnTponoreHHoe 3arpsasHeHue arMocdepsl. JIokanbHble U r106albHbIE TPOGIEMBI.

@onp  oueHouneix MartepuanoB (®OM) 1S npoBedeHHs — aTTECTalUMM  YPOBHSA
C(hOPMHPOBAHHOCTH KOMMNETEHUMH 0OyHalomMXcs 1O JUCLMIUIMHE OQOpMISeTCsl OTAeNbHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOIHYECKOE U HH®OPMAITUOHHOE OBECITEYEHHUE

JUCHHUILINHEI
6.1. KuuroobecneueHHocTh
HanMmeHoBaHNEe NTHTEpaTyphl: aBTOP, HA3BAHHE, BH/I I'on KHHUI'OOBECIEYEHHOCTb
M3JIaHHs, H3/1aTeNbCTBO H3JIaHHA

Hanunume B 3nexrpoHHoM Katanore 35C

OcHOBHas JTHTepaTypa

1. BeromxuH A.T'. Teopernueckue OCHOBBI 3aIIHTHI http://www studentlibrary.ru/book/ISBN9785
oKkpyxatouei cpeapl: Yueb. mocobue/A.I". BeTomkuH. - 2012 437200308.html

M.: AbGpuc

2. Crpenkos AK., Terubix C.JO. Oxpana okpyKalouiei http://www studentlibrary.ru/book/ISBN97
cpesip! H dKonorHs THApochepbl: YyeOHHK. - M.: 2015 85432300423.html

Hsnatenncteo ACB

3. lllesnoBa H. C. CranapTsl kauecTBa OKpyXaromiei http://znanium.com/bookread2.php?book=5

cpensl: -M; Mu.: Hos. 3HaHue 2015 02323
4. Tapacosa, H. I1. OueHka Bo3aefcTBHS IPOMBILLTEHHbIX http://znanium.com/bookread2.php?book=4
NpennpHATHI Ha okpy:Karouiyio cpeny. - M. : BHHOM. 2012 77279

JlaGopaTopHs 3HaHHMil

JlononuutensHas JMTeparypa

1. Joxupapa Jx.E. OcHOBEI XHMHH OKpYXKalolieH cpebl / 2008 http://www studentlibrary.ru/book/ISBN9785

IlepeBon ¢ anra. - M.: ®U3MATJIUT 922110136.htm]

2. I'puminnza E.J1. OCHOBEI XMMMH OKPYXKAlOILEH cpeIbl: 61 me4. 7k3. B 6ubnHoTeKe Bnl'Y
yueOHoe nocoOue: B 3 u. Y. 1: XuMHYecKKe NIpoLecchl B 2006

arMocgepe. Bal'y

3. Kowxuna JLIO. PacueT KOHUEHTpaLMii BpeaHbIX http://www studentlibrary.ru/book/ISBN9785
BEILECTB B aTMocepHOM Bozayxe: yueOHoe mocobue / - 2014 788216836.html

Kasanb : U3natenscro KHUTY

4. Tuxonosa M.0. Dxonoruyeckuii MOHHTOPHHT 2013 http://znanium.com/catalog.php ?bookinfo=3
armocepsi: - M.: ®opym: HHLL Uudpa-M 27080
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6.2. lepuoanueckne H3TAHUS

1. PXX 190-2. pu3nueckas xMMHs (KPUCTAJUIOXMMHSA. XMMHA TBEPAOIO Tela. ra3bl. ’KHIKOCTH.
aMop(¢HbIe Tela. TOBEPXHOCTHBIE ABJIEHHS. XHMHUS KOJIJIOUIOB);

2. Xypnan «I"eoMardeTH3M U a3pOHOMHSAN;

3. XXypHan npuxIagHO# XHMHHI

6.3. UnTepuer-pecypesnl
http://c-books.narod.ru/pryznishnikovl 2 1.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://chemistry-chemists.com
http://www.twirpx.com/files/chidnustry/chemistry/
http://www.bookarchive.ru/category/chemi/
http://www.uspkhim.ru

http://www.chem.msu.su

Q0 = g% A e Lo B e

7. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHHUE JUCLHHUITJIMHBI

HJISI pealu3aluH JaHHOH TUCLMIUVIMHBI UMEIOTCA CIielHallbHble [NoMEUEHHUA 1J1s1 TIPOBEACHHA
3aHATHH JIEKIUOHHOTO H NpakKTHYECKOro THIIOB, TEKYIIETro KOHTpOJIA H HpOME)KYTO'—IHOﬁ
aTTeCTalHHy, a TaKKe NNIOMELIEHHNA 1JIs CaMOCTOATENBHOH pa6DTbl.
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Pabouyto nmporpammy cocragii

»
%ﬁ F0FTE
JOILIEHT l(a(be,[[pbl XHMUH, K.T.H. W/LL

Peuenzent

3ae. kadenpoit mpod. obpazopanus BUPO N/
K.TIeJ1H.

/

IIporpamma pacemorpena u 0100peHa Ha 3ace/laiiu Kadeapbl XUMHH

TMporokon Ne  7¢7  or & 3. 6. dodfrona

Kysypman B.A.

I1Ta0anuua E.A.

Kyxtun B.A.

3aBenyromuii kadeapoil XumMuu /f;’m aceey

Pabouvas mporpamma pacemorpena u o100peHa

Ha 3ace/laHun yueOHo-MeToanveckoii komuccun Hanpasnenus 04.03.01 Xumus
Iporoxon Ne ¢’ ot AL0¢ - AI4| rona

Ipencenarens komuccuu /%ﬁc_m.,

Kyxtuu B.A.
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JHUCT NEPEYTBEPXKIEHHSI
PABOYEM MPOr'PAMMBI JUCLUIIJIUHbI

Pabouas nporpamma ogo6peHa Ha 20 /20 y4eOHBIH roga
[porokon 3acenanus kadenpsl Ne oT roga
3apenyromui kapeapoi

Pabouas nporpamma ogo6pena Ha 20 /20 y4eOHblii roga
[IpoTokon 3acenanus xadeaps: Ne oT roja
3aBenyrolluii kadenpoi

Pabouas nporpamma ogo6pena Ha 20 /20 y4eOHBIi roga
[Mporoxon 3acenanus kagenpsl Ne oT roga

3aBenyroluii kadenpoii
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JUACT PETUCTPAIIMA U3MEHEHUM
B paboyylo porpaMmy AUCLHIITHHBI
"XuMus Bo3aymHoro bacceifHa"
obpa3oBaTenbHOI IporpaMMbl HarpaBieHHs noAroToBk 04.03.01 "Xumus", HanpaBneHHOCTb:

XUMUYHCCKUT AHAIU3Z, XUMUYCCKAA U DKONO2UUCCKAS JIKChepmusd o0bwvexnos oxpy.)mafou;ez‘r Cp(:’()bt

Homep BHeceHbl H3MEHEHHS B 4acTH/pa3aelbl Wcnonuurens OcHoBaHue
H3MEHEHHS paboueif mporpaMMel ©®UO (HoMep H IaTa MPOTOKONA
3acefaHus Kadeapsl)

1

2

3aBeayoumii kadeapoii XUMUH /

Iloonuce DHO




