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1. HEJIX OCBOEHHS JUCHHUIIJIMHBI

Llenpro OCBOEHHUS! AMCUMILUIMHBI «XHMMHsI BO3JyLIHOrO OacceifHa» SBISETCS O03HAKOMIICHHE
CTYJIEHTOB € KOHUENTYyaJIbHBIMH OCHOBAMHM XMMHH BO3AyILIHOro OacceliHa Kak COBpPEMEHHOM
KOMIIJICKCHOH HayKd, HM3ydalolleH XMMHYECKHE IpOIECCHl, MpoTeKaromue B atMochepe 3emiu;
(dopMHpOBaHUE TIPE/ICTABICHUIA O B3aMMOCBA3aHHOCTH NPUPOAHBIX (HU3HUECKHX, XMMHUYECKHMX H

OHMOJIOrHYECKHX IIPOIECCOB B BO3JYUIHOH OOOJOYKH M XapakTepe BIHsIHUS HAa HHX YEJIOBEUECKOM
JIeSTENILHOCTH.

3ayaun JUCIHIUIHHEI:

— H3YYCHHE XHMHYCCKHX IIPOLECCOB, MPOTCKAKIIHUX B a.TMOC(bCpe;

— H3YUCHHE

MPOLIECCOB  MUTPAIHH

H TpaHchopMallUM XHMHYECKHX

MPpHPOAHOTO U aHTPOIIOT€HHOTO ITPOHUCXOMKICHHS,

COC/ITMHEeHHUH

— paccMOTpeHHe Ipo0iieM, BOZHHKAIONMX B IPOLECCE aHTPOIIONEHHOI'0 BO3IEHCTBHS Ha
OKPY KAIOILyIO CPEJY, CBSI3aHHBIX € 3arpsA3HEHUEM aTMOC(EepHOro BO3Ayxa;

BblpaGOTKa HAaBBIKOB Hay‘-IHO-06OCHOBaHHOﬁ OLIEHKH Ka4vecTBa BO3AYLIHOIO OacceiiHa H ero
HM3MEHEHMS [10/] BO3JCHCTBHEM TeXHOIEHHOH JIeATEIEHOCTH YenoBeKa.

2. MECTO JUCTIMIIJIMHBI B CTPYKTYPE OIIOII

JucnuniauHa «XHMHA Bo3AylHOro OacceliHa» OTHOCHTCS K 00s3aTelbHOM YacTH yyeGHOro

IJiaHa.

3. INTAHUHPYEMABIE PE3YJIbTATBI OBYYEHMUS 110 JUCHHUITIJIUHE

IInanupyemble pe3ysbTaThl

o0OydeHHs [0 JHCUHIIIHHE,

COOTHECCHHBIC C IUIAHHPYCMbIMH

pesynbrataMu ocBoeHus OIIOIT (xoMneTeHIUAMY U MHAMKATOPAaMH JOCTHKCHHST KOMIIETEHI[HIA)

dopmupyemblie [Tnanupyemsble pe3ynbTaThl 00yUSHUS MO JUCLIMILIHHE, B HaumMenosanue
KOMIIETEHLIMH COOTBETCTBHH C HHAHMKATOPOM JOCTHIKCHHS KOMNETEHLIMH OLIEHOYHOTO CpejicTBa
(kon, conepxanue HMunukarop nocTikeHus PesynbraTbl 00yuenus mno
KOMMETEHIIUH) KOMITETEHLIMH JIUCLATIIMHE

(k00, codepaicarnue uHOuUKamopa

ITIK-6 Criocoben

ITK-6.1 3HaeT ocHOBBI

3nams: BO3MOMHOCTH

BOl’IpOCbI, TCCTOBLIC

NPOH3BOJHUTH (U3UKO-XMMHYECKHX (u3MYECKUX U XHMHYECKHX | BOMPOCHI
JabopaTopHble METO/0B HCCIIeIOBAHMS METOJIOB HCCJIEIOBAHUS TIPH
MCCIIEIOBAHMS, 00BbEKTOB OKpyKaIOIIEH pelIeHHH pa3IHYHBIX

aHAJTH3bI cpejibl; NPHKNaJHBIX 3a/ay;

oto0paHHbIX 1po6
1 00pa3LoB A

ITK-6.2. ¥MeeT npou3BOAMTD
naboparopHsbie

Ymemo: nponsBoauTsb
nabopatopHble

OLIEHKH HCCIIeIOBAHHS, 3aMEpEL, MCCIICIOBAHMS, AHAIU3BI

9KOJIOTHYECKOTO | aHaaU3bl OTODpPaHHBIX orobpaHHbIX Mpob 1
COCTOSIHMS MpUPOAHBIX 00pa3LoB; 00pa3uoB [ OLEHKH
00BEKTOB PACCUMTBIBATE MPEAEIBEHO 9KOJIOTHYECKOr0 COCTOAHHUS

JIONYCTUMBbIE KOHUEHTPALMH
(TTAK) BpeaHbIX BewlecTs
TEXHOTEHHOI'0 XapaKTepa;
paboTaTh Ha AaHAJIUTHYECKOM
naboparopHoM
obopynoBaHum;

I1K-6.3 Bnaneer merogamu
NPOBEISHHS IKOJIOTHUECKOrQ

00LEKTOB;

Braoemb: HaBbIKaMH
Noay4eHUs! HeOOXOAUMBIX
JIaHHBIX B paMKax
MOHHUTOPHHIOBBIX
HccleI0BaHUH




MOHHMTOPHHIa

INK-7 Cniocoben
NPOU3BOJIHTD
KaYeCTBEHHYIO
OLIEHKY
PaLMOHANIBHOTO
MCIIOJBL30BAHUA
MPHPOAHBIX
pecypcoB g8
COOTBETCTBHH C
HOPMATHBHBIMH U
METOAHYECKHE
MarepHabl 1o
oXpaHe
OKpYyXatoLei
cpe/pbl

[TK-7.1 3naer sKkosoryueckoe
3aKOHOATENILCTBO
Poccuiickoit ®enepauuu;
HOPMAaTHBHBIE H
METOIHYECKHE MATEPHAIIBI T10
OXpaHe OKpYKatolLeii cpe/ibl
M PALIHOHAJIEHOMY
MCIIOJIL30BAHHIO MPUPOIHBIX
pecypcos;

IIK-7.2 Ymeer popmuposars
OTYETHYIO JIOKYMEHTALHIO B
COOTBETCTBHH C
TpeGoOBaHHAMHU
IKOJIOMMUYECKUX HOPMATHBOB;
ITK-7.3 Bnaneer HaBbIKaMH
OLIEHUBAHUS PA3BHTHSI

3KOJIOrHYECKOM 00CTAHOBKH HA

0obbeKTaX MPU pasIH4HOM
AHTPONOIreHHOH HArpy3Ke

3name: TeopeTHHeCKHE
OCHOBBI COBpPEMeHHBIX
(DHU3HKO-XUMHUECKHX
METO/10B HCCIeI0BAHMS, HX
0cOOEHHOCTH H
BO3MOXHOCTb TIPUMEHEHHSI
K TEM WJIK UHBIM 00beKTam
M3Y4EHHS;

Vmempw: ocyluecTBNsATL
BbIBOP 3 ek THBHBIX
METO/IHK H METOJIOB
XMMHYECKOro aHanusa
BO31YLIHOH cpejibl, BOJbI H
CTOYHBIX BOJ;

Braoemsb: meropamu
pacuera rnorpeHocTe
aHanusa

Bonpocel, TecToBbIE
BOITPOCLI




4. OPBbEM U CTPYKTYPA JUCHHUITJIMHBI
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TpynoeMKkoCTs JMCHMILTHHEI COCTABIISET 3 3aueTHRIX eauHHuIL, 108 yacos.

Temaruueckuii miaH
(hopma 00yueHus — ouHAast

KonrakrHas pabora DopMsI
obyyatoLuxcs TEKYLIEro
C MeAaroruyeckumM KOHTPOJIS
= pabOTHHKOM % YCIeBaeMOCTH,
§ 5 = 3 = dhopma 3
Bl g =) 5 2 5 « | NPOMEXYTOYHOMH
Ne HaumeHoBaHu1e TeM W/HITH % B E ‘% % % é aTTecTalUu
n/n pa3aenoB/TeM AHUCLMILUTHHbI 8 % s % o :,% § § 8 | (mo cemecmpam)
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= = ©
DU3MKO-XUMHYECKas DBOJIOLHSA
1 " 6 |12 6 3| 3
reocdep 3emnu
Cocrtas arMocdepHOro BO3ayxa.
2 | Kpyroropor BeLlecTB B 6 | 34| 6 6 3
arMocepe
XHUMHUECKHE MPOLIECCH B 1-# pefTHHr-
3 POt 6 | 56| 6 3| 3 P
noHocgepe KOHTPOJIb
XuMH4ecKHe NpoLecchl B 7-
4 pot 6 12 6 6
tponochepe 10
5 XuMHueckue rpoliecchl B 6 11- 12 6 3 2-ii peliThHT-
crparocepe 14 KOHTPOJIb
Murpatius 4 TpaHcopmanms -
ey PAHC(opMALy 15- 3-it peiiTunr-
6 | 3arpA3HAIOUIMX BELIECTB B 6 12 6 6
18 KOHTPOJIb
aTMmocdepe
Bcero 3a 6 cemecTp: 18 | 54 18 9 Ox3amen(27)
Hanunuwue B pucumiinne KIN/KP
HToro no gucuMiuiMHe 54 18 9 Ix3ameH(27)

Conepm‘auue JIEKIHOHHBIX 3AHATHH 10 THCHHIUIHHE

Paznen 1. @u3nko-xuMHuecKas HBOJIOLHs reochep 3emiiu.

Tema 1. [Ipeamer xumun Bo3aymHoro Oacceiina.
Conepxanue TeMbl: XHMHsSI BO3JIyIIHOro OacceiiHa M CBsI3b C JIPYTMMM JUCIMIUIMHAMU.
Oco0eHHOCTH XUMHYCCKHUX MPEBPAICHUH B IPUPOIHBIX CHCTEMAX.
Tema 2. Xumuueckas Boonus reocdep 3emiu
Copepxanne Tembl: ['eoxuMuueckas HCTOpHs IUIaHeThl. ['eocdepbl M 3eMHBIE OOOJIOUKH.

OCHOBHBIE MCTOYHHKH ODHEPIrHH Ha 3emie:

PacnpocTpaHeHHOCTh XHMHYECKHX 3JIEMEHTOB B OKpPYIKalolei cpeje.
Tema 3. buoxummnueckas 30O aTMOc(ephl.
Conepakanue TeMbl: PoJlb )KMBBIX OpraHu3MoB B (popMUpoBaHUK aTMOC(Ephl. ITallbl IBOJIOLUU
Ouocdepsl. Bzaumopeitcteue Omocdepss, rugpocdepsl W atMocdepsl Ipyr ¢ JAPYroM U ¢
HApPY>XHBIMH CJIOSIMH 3€MHOM KOPBI.

Pasznen 2. Cocrar atmocdeproro Bozayxa. Kpyrosopot Beriects B armochepe.

Tema 1. Ctpoenue u coctaB arMmocQepsbl.

OQHOOICHHEBIE M DOK30T€HHBIE TIIPOIECCHI.
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Conepxanune tembl: CTpoeHHe M XHMHUECKHH coctaB armochepsl. TeMiepaTypHblii npoQHiIb
atMocdepsl. Y cToHUnBOCTL aTMOchephl. HenpepsIBHOCTB 1 IIOABIKHOCTE aTMOCHEPHI.

Tema 2. KpyroBopot BeriecTs B armocdepe.

Cozepxanne TeMbl: 3aBHCHMOCTb M3MCHCHMS JaBICHHE H Ta3oBbli cocTaB aTMOChepsl 1o
BBICOTE. XapaKTep paclpe/e/icHUs TEMIIEpaTyphl 1o BbicoTe B armocdepe. TemmepaTypHbie
UHBEPCHH. Bujibl celuMeHTaliK BEIECTB.

Paznien 3. XuMuueckue nporeccsl B HoHOCHEpe.

Tema 1. Monocdepa 3eminu.

Copepxanne Templ: DOTOXHMHYECKHE NpoUecchl. M3MEHEHHE MOHM3AIMH OCHOBHBIX
KOMIIOHEHTOB 1O BbICOTE. ColepkaHHe H paclpeseieHHe MONEKYJSIPHOTO M aTOMAPHOTO
kucnopona mo Beicote. [Iponeccer obpasoBanme aromapHoro kuciopona. IlpeoGramaromme
KaTHoHbI B HoHocdepe. Cxopocth pexomOunauun. Juddysus s nvonocdepe.

Paznen 4. XuMuueckue npoueccs B Tporocdepe.

Tema 1. Pusuxo-XxMMHYECKHE IPOIECCHI B Tporocdepe.

Copepxanue Tembl: CBoOGozHble pajukaibl B Tporocdepe. POTOXHMHYECKOE OKUCICHHE
yrJI€BOAOPOIOB. Peakuuu 030HUPOBAHHS.

Tema 2. Coenunenus a3ota B Tpornocdepe.

Conepxanue Tembl: IIpeBpalleHHst ¢ ydacTHeM OKCHIOB a3oTa. AMMHak. OKCHibl a30Ta.
DOTOXMMHUYECKHI CMOT. ATMOC(HEPHBII IUKJI COEMHEHHUT a30Ta.

Tema 3. Coenunenus cepsl B Tponocdepe.

Conepxanne Templ: Coenunenus cepsl B armocdepe. Ceposojopon. Jluokcun cepsr
Oxucnenne coepunennii cepel. [lapuuxonsie rassl B atmocdepe. Boja B atmocdepe.

Pazpen 5. Xumudeckue rpoueccsl B crparocdepe

Tema 1. Obpazoranue 030Ha B cTparocepe.

Conepxanue Tempr: Qoroxumuueckue mnpouecchl B crparochepe. Oson . Hymepoit mux.
O30HOBBIH CIOH, ero GyHkimu B Guocdepe. BiusHue OKCHIOB a30Ta M raJoreHCoAePIKALIHNX
OPraHMYeCKHX COCIMHCHHUI Ha HYJIEBOU IMKJI 030Ha.

Tema 2.Paspymenue o3oHa B cTpaTocdepe.

Copmepikanue TeMpl: PeakuMH yMEHBINAIONIME KOHUEHTPAIMIO 030HA. Karanuruueckoe
pasioxeHHe 030Ha B a30THOM uukie. Karanuruyeckoe pasiioeHue 030HA B BOJOPOIHOM
uukiie. Karanutuueckoe pasjioxeHHe 030HA B XJIOpHOM mukie. IIpeo6iajanne XHMHYECKHX
PeaKkuuii pa3IuYHbIX IMKIOB KATAIHTHYECKOTO Pa3JIOKEHH 030HA M0 BBHICOTE.

Pasnen 6. Murpauus u Tpancdopmanus 3arps3HsIOLIMX BELIECTB B aTMocdepe

Tema 1. Buael Murpanuu.

Conepikanie Tembl: Bosnymnas, BojHast, GHOrEHHAs W TEXHOTEHHAs MHUrpamus. (PaKTopbl
MHTpaiuy. Kiaccupukauus MUrpupyromux J1eMeHToB. OH3HKO-XUMHYECKHE, MEXaHUUECKHE,
OHOre0XMMHYECKHE H TEXHOTeHHBIE Oapbhephl.

Tema 4. Kucnoroobpasyiorie Beniectsa B arMmocdepe.

Conepixanue Tembl: Kucnotnble 1o . 3akucienne ocankos. TpaHcrpaHHUHbI nepeHoc
KHCJIOTHBIX OCaIKOB. [luHamuKa n3MeHeHus pH ¥ XHMHUECKOr0 COCTABA OCAIKOB.

Copneprkanue 1a60paTopHBIX 3aHATHIA 110 JHCHHILTHHE

Pazzen 2. Cocras armocdepnoro Bo3ayxa. Kpyrosopor Bemects B atMocdepe.
JlaGopartopuas paGoTa «DKcmpecc-MeTO/L ONpe/IelIeHUs: TMOKCH/IA YIIIEPOIA B BO3YXE
MOMELICHHY.

Jlabopatopuas paGora «Onpe/eneHne KHCIOPOaA B BO3TYXE NPHIOPOIKHON 30HBI H B
MIOMEILEHHSX).

Pasnien 4. Xumudeckue mporecces! B Tporniocdepe.

JlaGoparopnas pa6ora «OnpeneneHue JHOKCHIA CEphl B BO3AyXe paboueii 30HbI.
Jlaboparopnast paGota «OnpesieneHie KOHIEHTPALMK CyIb(AT-HOHOB B CHEKHOM [IOKPOBEN.
Jlaboparopuas paGora «MonomeTpuyeckoe onpesieleHHe HUTPATOB B CHEKHOM IOKPOBEY.
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Paszen 6. Murpauus u TpaHcopMarus 3arps3HsIOIIUX BelecTB B atMocdepe.
Jlaboparopuas pabota «IKclpecc-olpeieneHue KHCIOTHOCTH, IETOYHOCTH H CYMMapHOTo
COZIEPIKAHMSI PACTBOPUMBIX (DOPM TSXKEJIBIX METAVIOB B aTMOC(EPHBIX OCaJKaAX).

5. OUEHOYHBIE CPEJACTBA JUIAA TEKYHIETO KOHTPOJIA YCITEBAEMOCTH,
NPOMEXYTOYHOM ATTECTAIIAA MO UTOT'AM OCBOEHUS U CLIATIIIUHBI
U YYEBHO-METO/JUYECKOE OBECITEYEHUE CAMOCTOSITEJIBHOMW PABOTBI
CTYAEHTOB

5.1. Texymmii KOHTPOJIB YCIIEBAEMOCTH

Petimunz-xonmpono Nel

1. Kakosa macca atmocdepri?

a) 2,4 - 10" roun

6) 1,90 - 10%' roun

B) 5,15 * 10" Toun

2. KaxuM ypaBHEHHEM OIIHCHIBACTCS M3MEHEHHE JaBIeHUs?

A) Py =Po exp(-po g-H/Po)

B) Pu= Py exp(-po'g’ Po/H)

B) Py = Po exp(-Po/po g H)

3. Kax usmensercs Temneparypa B ctpaTocdepe?

A) 15 -(-56)

b) (-56) - (-2)

B) (-2)-(-92)

4. Kax uzmensiercs remneparypa B Mesochepe?

A) (-2)-(-92)

b) (-56) — (-2)

B) (-92) — 1200

5. KaxkoBo mponeHTHOe cofiepykaHue KUCIopoJia B BO3IyXe?

A) 20,946%

b) 58,084%

B) 28,084%

6. Ha cxonbko rpymn nojapas/ieisiores BELecTBa 10 BpeMeHH uX npeObiBanus B atMocdepe?

A)2

b)3

B) 4

7. Kakosa o0mias Macca 030Ha B atmMocepe?

A) 2,3 10° Tonn

B) 3,3 10° roun

B) 4,3 - 10° Toun

8. CxonbKO 30H BBIAEHSIOT B aTMoc(epe IO XapaKTepy Ce30HHBIX KoJieOaHHii W BBICOTHOMY
Ipo(HITIO0 KOHLIEHTpaluit 030Ha?

A)2

b)3

B) 4

9. Copepixanve OKCHIA a30Ta M YIVICBOAOPOJOB BIHAIOT Ha MPOLECC OKUCICHUA JHOKCHAA
cepbl:

A) 3aMenAIoT

b) yckopsitor

B) He BausioT

10. Yro takoe cMor?



A) TBepjible IPUMECH B BO3yXe
b) coueranus TBep/bIX NpuMeceit ¢ KamsMu BoJBI B aTMocdepe
B) coueranus ra3oo0pa3HBIX H TBEPIBIX IIPUMECEH C TYMAHOM HIIH a3p030JIbHOH JBIMKOI

Petimune-xonmpons N2

1. C yBenuyeHHEM BBICOTHI JaBJICHHUE:

A) najaer

b) Bo3pacraer

C) ne mensiercs

2. Kak uszmensiercs Temneparypa B tepmochepe?

A) (-2) - (-92)

b) (-56) - (-2)

B) (-92) — 1200

3. Kakoii ra3 nanbonee pacmpocrpanen B arMmochepe?

A) Kucnopon

b) Asor

B) Bonopon

4. Yo Takoe TeMreparypHbie HHBEPCHH?

A) armocepHbie yCIoBHs, IPH KOTOPBIX TEMIIEPATypa BO3/lyXa B HEKOTOPOM CJIOE
YMEHBIIAETCA C BLICOTOH

b) armocdepubie yenoBus, npi KOTOpIX TEMIEpaTypa BO3yXa B HEKOTOpPOM cJIoe
YBEJIIMUHBAETCS C BHICOTOM

B) armMocdeprbie yciioBus, pi KOTOPBIX TEMIIEPATYpPa 1 AABICHUE BO3AYXA B HEKOTOPOM CI10€
YBEJIMUHBAECTCS C BBICOTOM

5. Ilpu kakoii mmue Bomust uet peakuust Oz + Av — O ('D)+ O (P)?

a) A <242 uMm

0) A =310 am

B) A =605 um

6. Kakoe o6o3nauenne umeror enuuuip Jobcona?

a)e.JI.

0) [.e.

B) EJl

7. CyMMapHOE ypaBHEHHE IOJHOIO OKUCIIEHHS METaHA:

A) OH- + CH4 — H20 + CH3-

b) CHs +4 O — HCOH + H20 + 2 O3

B) CHs+ 802 — CO2 + 2H20 + 403

8. Yo onpenenster koncranta ['enpu?

A) pacTBOPHMOCTb I'a30B B BOJIE

b) ckopocTh MHrpanuu pasanuHbIX arMOc(EpHBIX IpUMeceit

B) BpeMst ®H3HHU Karieb BObI

9. Yro Taxoe 3arpszHenne armochepni?

A) H3MEHEHHUE ee COCTaBa NPH NOCTYILICHHH PHMECEH €CTECTBEHHOTO HIIH aHTPONIOICHHOTO
IPOMCXOMCICHUS

B) pacTBOpeHHE B KaIIIAX BOJIBI, COACPIKALINKCS B aTMOCHEDE, TBEPBIX U HKHIKHX
HEOPraHUYECKHX H OPraHUYEeCKH BEIECTB

B) nporexanue XuMuyeckux peakiuii B atmocdepe

10. O6pa3oanue cMora «JIOHIOHCKOTO» THIIA CBS3AHO C:

a) 3arps3HEHHEM BO3/lyXa B Pe3y/IbTaTe CKHIAHUs CONEPIKAIIEr0 cepy TOIITHBA (YIiis 1
Ma3zyTa)

0) 3arpsi3HEHHEM BO3/lyXa BHIXJIONHLIMH I'a3aMH aBTOMOGHIIEH

B) 3arps3HEHHEM BO3/lyXa BBIOPOCAMH NPEANPUSATHH XMMHYECKOH TIPOMBIILIICHHOCTH



Peitimunz-xonmpone Ne3

1. Kakue cinou atMochepsl OTHOCAT K HHIKHUM?

A) Crparochepy u mesochepy

b) Tponocdepy u crparochepy

B) Tepmocdepy u sx3ochepy

2. Kak u3MeHsiercs TeMnepatypa B Tponocdepe?

A) 15 - (-56)

) (-56) - (-2)

B) (-2) - (-92)

3. KaxoBo nponeHTHOE cojiepiKaHte a30Ta B BO3yxe?

A) 58,084%

b) 20,946%

B) 78,084%

4. Kakoii npouecc siBisietcst Haubosiee BAXHBIM B BEPXHHX CIIOSX aTMocheph?

a) 02+ hv — O ('D)+ O (°P)

O)Na+hv — N +&

B)O2+hv— O + &

5. Yro mpHHHMaeTcs 3a oaHy ejuHuIy JloGcona?

a) KOJIHYECTBO 030Ha B CTONI0E aTMOC(EPHOro BO3yXa, NPUBEAEHHOTO K HOPMAJIbHBIM

YCJIOBHSIM, €/IMHHYHOM TIIOLIAH CEYEHHsI, COOTBETCTBYIOIIEE BBICOTE CJIOSL 030HA B JJAHHOM

crosibe Bo3jyxa, papHoi 10 ° M

0) KONUYECTBO 030Ha B cTONOE aTMOC(PEPHOrO BO3/LyXa, IPHBEJEHHOrO K HOPMAIIbHBIM

YCIIOBUSIM, €IMHMYHOM IUIOLIAH CEYEHHUs, COOTBETCTBYIOIIEE BLICOTE CIIOSI 030HA B JAHHOM

cronbe Bo3ayxa, paBHo# 1 M

B) KOJIMYECTBO 030HA B CTONOE aTMOC(HEPHOro BO3AyXa, IPUBEJICHHOTO K HOPMAIEHBIM

YCIIOBHSIM, €IMHUYHOM MIIOLIAH CEUEHHsI, COOTBETCTBYIOIIEE BLICOTE CJI0S 030HA B JAHHOM

cronde Bo3ayXa, paBHOi 1 cM

6. Jluoxcun asora B Tponocdepe paziaraercs noj AeHCTBUEM H3TYIeHHS C JUIMHOM BOJHDL:

a) He MeHee 442 uMm

0) menee 398 um

B) 0T 398 510 442 nm

7. Kaxosa nons sxuaxoi Bozisl B Tpornocdepe?

A)107° - 10

B) 107 - 10¢

B) 107 - 10®

8. Yr0 Takoe BOJOPOIHBIN IHKI?

A) peakuuy pasyioxeHns BOJ0PO/a C yIACTHEM I'HAPOKCHIBHBIX PAIHKAIIOB

b) peakiuu pasnoxeHus KHCIOPOAA C y9aCTHEM THIPOKCHIIBHBIX PaJHKAIIOB

B) peaxiuu passioxenus 030Ha ¢ y9acTHEM IHAPOKCHIBHBIX PaIHKAIOB

9. AHTpPONOreHHbIE HCTOUYHHKH 3arPA3HEHHA:

A) 00yc0BNIEHE! SPO3UBHOM JEATEIBHOCTHIO BETPOB

B) 06ycioBieHs! ByIKaHHYECKOH JICATEILHOCTBIO

B) 00ycoBieHs! X03HCTBEHHOM AEATENBHOCTHIO YeIOBEKa

10. O6pazoranne «(HOTOXHMMHYIECKOTO» CMOT'a CBA3AHO C:

a) 3arpsA3HEHUEM BO3yXa B PE3YJIbTATE CKUIAHMS CO/IEPIKAIIEro Cepy TOIUIHBA (yrns u
MazyTa)

0) 3arps3HEHHEM BO3/1yXa BBIXJIONHBIMU [A3aMH aBTOMOOUIIEH

B) 3arPsI3HEHAEM BO3/1yXa BLIOPOCAMH IIPEANPUATHH XMMHYECKOM IIPOMBIILIEHHOCTH
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5.2. Ilpome:xy TOYHAS ATTECTALMS [10 HTOraM OCBOCHHS JIMCITUIIIMHEL

Konmpoabnele 6onpocet 0ns no020mosKu k sx3ameny

Kakumu rasamm Obina copMHpoBaHa nepBHYHAs atMocepa 3emnu? B yem cocrosia ee
riaBHas 0COOEHHOCTh € TOUKH 3PEHUs XHMHUECKOTO COCTABA?

B pesysbTare KakuX MpoleccoB HPOUCXOAMIIO H3MEHEHHE XHMUUYECKOrO COCTABA atMochepn1?
Kaxue ocobennoctu Qusnueckoit cpeasl mApeBHed 3eMid  crocoGCTBOBAIH CHUHTE3Y
OpraHHYECKHX MOJICKYI?

B yem cocrosn nponece hopmuposanust adpobuoi arMochepst? Kak nonro on npojoxKancs?
C xakiMM H3MEHCHHAMH B XHMHYECKOM COCTaBe aTMociepsl ObUI CBSI3aH BBIXOM JKH3HH Ha
cymy? Kax 5T0 HampaBlieHHe B 9BONIOLMH JKM3HHM CKAa3aloCh Ha JAIbHEHIEM H3MEHEHHH
cocraBa arMochepni?

Kaxosa Macca armocdeps1? CpaBHuTE ¢ MaccaMu JIPYTHX 3eMHBIX 000JI0UEK.

ITouemy armocdepa smisiercs HamGoliee YyBCTBUTENBHBIM K 3arps3HEHHIO pesepByapoM
XMMHYECKOH CHCTEMBI 3eMITH?

K KakuM 0COGEHHOCTSIM ¢ TOUKHM 3PEHHs 3arpsA3HEHHS OKPYXAIOIEH CpPe/bl IIPUBOIAT TAKHE
CBOHCTBaA aTMOC(EpbI, KaK HENPEPHIBHOCTH U MOABHKHOCTE?

Oxapakrepusyiite pacnpeneienue Bemectsa B atMocdepe. UTo Takoe 061aCTh HHTEHCHBHOTO
nepeMeinuBaHuA? KakoBa cpefHsis MOJsIpHAas Macca BO3JyXa B OGJIACTH HHTEHCHBHOTO
nepeMelIuBaHus?

Kak n3mensiercs Mo BBICOTE NaBleHHE M ra3oBblii coctas arMoceps? Kak usmensercs mo
BBICOTE TeMIieparypa B atMocdepe? C ueM CBSI3aH TaKOi XapaKkTep H3MEHEHHUSI TEMIIEPaTyphbI?
ITon BoszeiicTBHeM kakux daxropoB (popmupyeTcs cocTas aTMOchepHOro Bosayxa? Kaxue
BEIICCTBA SB/ISIOTCS OCHOBHBIMU KOMIIOHEHTaMH aTMOC(EpEI, KaKoBa UX J0Js B atMocdepe?
Kaxue nanbonee Baxuble atMOC(epHBIE IPHUMECH BXOJAT B €€ COCTABR?

Kakue (akrbl CBUACTENBLCTBYIOT O TOM, UTO aTMOC(hEpa SIBIAETCS HEPABHOBECHOH XMMUUECKOI
CHCTEMOIT?

Yro Takoe Bpems npeGpBanms Bemectsa B armochepe? Kaxumu (baxkropamu oHO

onpenensercs? Kak csszano Bpems npeObiBaHHs raza B arMocepe € €ro  OTHOCHTEIbHBIM
conepKaHueM?

- Ha xaxue rpynner nenstes arMocdepibie rasbl 1o BpeMeHH IpeGbIBaHMS B armochepe? Kakue

rasbl BXOJAT B KQXKIYIO U3 IpyIn?

C d4em cBssama HaubONBINAS ONACHOCTh AHTPOTIOTEHHOIO  3arpA3HEHHUS atMocdepni
«CHIHOM3MCHIONMMHUCAY  BemectBamu?  Kakue pasnuyaloT HMCTOYHMKM — 3arps3HEHHS
armMocdepr1? [Tpusenurte npumepsl.

Kakne npoueccer popmMupyioT KpyroBopot BemecTs B arMocepe?

Yem orpanuuuBaeTcs pacupocTpaHEHHE BENECTB B aTMocdepe OT MOBEPXHOCTH 3eMIIH B
BCPTHKAJIBHOM HAIIPABJICHUHU?

Yro Takoe TemmepaTypHble MHBEPCHH M KaK OHHM BJIHSIOT Ha pacnpocTpaHEeHHE BELIECTB,
MOCTYNAIOUIMX B aTMOcepy U3 HAa3eMHbIX HCTOUHUKOB?

Kaxue pasnuyaior Bujiel ceuMenTamin Bemects? KakoBbl MeXaHH3MBI CyXol ceuMeHTAINn?
Ot kaxux (GakTopoB 3aBHCHT CKOPOCTH CEAUMEHTAITHN?

Ha xaxnx BbicOTax B aTMOC(epe BO3MOKHBI XMMHUECKHE PEaKIIHH?

Ha xakmx BeicoTax B aTMocepe copepanHe aTOMapHOrO KHCJIOpOJAa CpPaBHUMO C
CONCPXKAHHEM MOJIEKYJIAPHOTO Kuciopona? B pesynerare kakoro mnporecca obpasyercs
aroMapHBIH Kuciopoa?

Hamumure peakuun MoHM3alMM OCHOBHBIX KOMIIOHEHTORB arMocdeps! Ha BeicoTax Gonee 90
KM. B xakux peaxuusx ywactByioT KomnoneHThl HoHOchepr? Kakoil karnou npeobnanaer B
roHoc(epe u nouemy?

Ha kaxux BoicoTax mnpomcxomur oOpasoBanue o3zoHa? B pesyisrate Kakux peaxuuit
obpasyercs 030H B cTpatocepe?
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IToyemy Ha BBICOTE 25 KM Habm01aeTCs MAKCHMYM KOHIIEHTpaLuK 030Ha? B pesyipraTe Kakux
peakimii IPOMCXOANT YMEHBLICHHE KOHIIEHTPALlUK 030Ha B cTpatocdepe?

Iloyemy B pesynbraTe peakuuii 030HOBOIO LMKJIA YCTAHABIHBACTC HEKOTOpas CTAlMOHAPHAS
KOHLIEHTpalMs 030Ha B cTpaToc(epe?

Kaxue 3arpsasHsiolmye BEIECTBA, NOCTYNAMOIME M3 HA3eMHBIX HCTOYHHKOB CIIOCOGHDI
BBI3BIBATH YMCHBLICHHE KOHIEHTPAIMH 030Ha B cTpaTocdepe?

Kak npoucxoauT KaTamuTHyeckoe pasloKeHHe O30HAa B a3oTHoM mumkne? Hamumre
ypaBHEHHS peaKiuii.

Kak npoMcxoauT KaTalMTHYeCKOe paslioKeHHe 030Ha B BOAOpojAHOM mmkie? Harmummre
YPaBHEHUs! peaKLiuii.

Kak npoHCXOOMT KaTaluTHYECKOE pa3lIoXeHHEe O030HA B XJopHoM nukine? Hammmmmre
YPaBHEHUS peakLuii.

Ha kaxux BbICOTax mpeodiajaroT peakiuy pa3IHYHBIX IHKIOB KaTAIUTHIECKOrO pas/ioiKeHHs
030Ha?

KaxoBb! skonoruueckue GyHKIHMH 030HOBOrO ciiosi? C yeM OHM CBSI3aHbI?

Kaxue XuMuyecKkne npespalieHus KOMNoHeHTOB atMocdeps! peobnanaior B Tponocdepe?
KakoBbl OCHOBHEBIE ITYyTH OKHMCIIEHHs aTMOC(EpHBIX IpuMecei B Tpomochepe?

Yro o3nauvaer nousThe «cBOGOAHBIA pamukam»? IloyeMy cBOGOAHBIE pajMKANbl MIPAIOT
BEJIYIIYIO POJIb B TPOIIOC(EPHBIX XHMHYECKHX TIporieccax?

B pesysnbTarte Kakux peaxituii B Tponocepe 00pa3yroTes THpoKCUIIbHbIEe pagukans? Kakosa
MX KOHIIEHTPALKs ¥ BpeMsl KU3HU?

B pesynprare xakux peaxiuii B Tpomnochepe 0o0pazyrOTCs HAPONEPOKCHIHBIE PaaHKaIB?
KakxoBa uX KOHIEHTpAIMS K BPEMS JKH3HHU?

Kakue npoaykrsl nomysaiorcs B pesyipraTe okucienuss Merana? Hamuummre cymmapHoe
YpaBHEHHE pEaKIiH.

Kaky1o po/ib B OKHCIIEHHH METaHa B TPOIOC(epe UrpatoT OKCHIBI a30Ta?

B pesynbrate KakuX peakiuii TpH OKHCICHHM MeTaHa B Tporocepe ob6pasyercs OKCHII
yraepoaa (I11)?

Yro Takoe cmor? B yeMm ornuune Jlongonckoro ecmora u cmora Jloc-Anmkeneca?

Kakne nepBuyHBIC 3arpsA3HUTENH SBJSIIOTCS NPUYMHOM BO3HUKHOBEHMS! (POTOXMMHUYECKOTO
cmora? Kakue BemecTa sIBISIOTCS €10 KOMIIOHEHTAMU?

IToyeMy KOHILIEHTpaIHs 030HA NPH OKUCIICHHH YIJIEBOJOPOIOB B IPUCYTCTBHH OKCHIIOB a30Ta
YBCIMUUBACTCSA NPH yBenuveHun cxopoctd npespauieHuss NO B NO,? Ilouemy Takoe mmeer
MECTO B BO3/lyXe rOpoa0oB?

KakoBbl NpHPO/AHbIE HCTOYHMKM IIOCTYIUICHHS B atmocdepy coenunenuit cepr? KakoBsl
aHTPOTIOTEHHbIC HCTOYHUKH IIOCTYILIEHHS B atMoc(epy coeuHenuii cepri? KakoBbl OCHOBHBIE
IIYTH OKHCJIEHHUS TMOKCHJIA cephbl B arMoc(epe?

[loyeMy B BO3jlyXe rOpONOB 3HAYHTENBHO YBEJIMYMBAETCS CKOPOCTh OKHMCIEHHS JUOKCHIA
cepbl?

N300pasute cxeMmy aTMocdepHOTO IHMKIIA COCAMHEHHI CEepBI.

Kakumu nponeccamu ompesensiercs N3MeHEHHE KOHIIEHTPALMH AMOKCHIA CEPBI B BO3yXe?
Kakumu  mponeccamm — ompesiensieTcss HM3MEHGHHE  KOHLEHTPAlMM  CEPHOM  KHCIIOTHI,
oOpasyromieiics IpH OKHCICHHH THOKCHIA CEpBI B BO3yXe?

Kakumu mpoueccamu omnpeensieTcsi H3MEHEHHE KOHLEHTPAlMH Cylb(paToB, oOpazyromuxcs
IIPH OKHCIICHHUH JHOKCH/IA Cepbl B Bo3ayxe?

KakoBel NpHpoJHBIE HCTOYHHKH OKCHAOB aszora B Tpomocepe? KakoBo cooTHOlIeHHE
AHTPOIIOI'€HHBIX U MPUPOHBIX OCTYIUIEHUH coelMHeHuH azoTa B Tponochepe?

KakoBbl 1poueccsl B3auMonpeBpalleHHii OKcuaoB asota B Tpomocdepe? Iloyemy oxcun
azora(l) ycroiiuus B Tponocdepe u HeycToiuuBs B crpatocepe?

Kakue npoueccel npuBoisT kx oOpasoBanuio B Tpomocdepe a3zoTHol Kucaorhl? KakoBbl
HCTOYHHKH aMMOHMIHOTrO a3ota B Tponocgepe? Kakue npeBpamenus nperepriesacT aMMHaK B
armocepe? IlpuBeure cxemy aTtMocdepHOTro IMKIA COSJUHEHHIH a30Ta.
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5.3. CamocTosTebHAsE padoTa 00y4alomerocs.

Konmponensie 60npocst 05t camocmosmenpozo uzyyenus.
1. Obmas XxapakTepHCTHKA CTPOCHHUS U COCTaBa aTMOC(EPHI.
2. YcroluuBoCcTh aTMOC(EpBI.
3. AT™MocdepHble IpUMECH: HCTOUHUKH, CPe/iHee BpeMst [peObiBanus B aTMocdepe.
4. PaciipocTpanenye 1 CeAMMEHTANKs 3arPA3HAIONIMX BEIECTB B aTMocdepe. Ponb TeMneparypHbix
HHBEPCHH.
5. MexaHH3MBbl CEAMMEHTAIlMHE BELIECTB U3 aTMOC(Epbl, BIUSIHHE PA3MEPOB YACTHUIL HA BPEMSI
npeObIBaHusl B aTMOcdepe.
6. XuMH4YeCKHe MPOIECChl B BEPXHUX CIIOSAX aTMOCHEPHL.
7. O30n B cTparoctepe. Hynepoii nuiir. Dxonoruyeckue GyHKIHH 030HOBOTO CIIOSL.
8. O30oHOpaspyaloKe BeecTBa. XIOPHBIH, a30THBIH, BOJOPOHBIH LUKIIBL.
9. Coboabie panukaisl B atMocepe: 06pa3oBaHue, PoJlb B TPONOCHEPHBIX MPOIECCaX.
10. Oxucnenne Metana B Tporocgepe.
11. doToxuMHUeCKHii cMOT.
12. O6pasosanue o3oHa B Tponochepe. Biusuue cogepikanus OKCH/I0B a30Ta.
13. Coenuuenus a3ora B Tponocdepe.
14. Coenunenus cepsl B Tponocdepe.
15. Antponorennoe 3arpssHenue armochepsl. JIokansHble U r106anbHbIe TPOGIeMEL.

®onn  oueHounelx MarepuanoB (POM) Uit nNpoBeNeHHS — ATTECTALMM YPOBHSI

chOpPMMPOBaHHOCTH KOMIETEHIMI OOYYaIOIKMXCS [0 JMCHHMIUIMHE O(OPMISETCS OTIEIBHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOJUYECKOE H UHOOPMAIITMOHHOE OBECIIEYEHUE

JUCHHUITLJIMHbI
6.1. Kuuroobecneyentocrsn
HaumeHoBaHMe NIMTEPATYpBI: aBTOP, HA3BAHHE, BUJL T'on KHHUI'OOBECITEYEHHOCTDb
U3JIaHHs, H31ATeIbCTBO M3/1aHus

Hanuuue B anexrpoHHoM kartanore DBC

OcHoBHas JHTEpaTypa

1. Berowkun A.I", TeopeTnueckue OCHOBBI 3aALUMTHI http://www.studentlibrary.ru/book/ISBN9785
OKpyXxatouiei cpejibl: Yued. nocobue/A.I". BeTolkus, - 2012 437200308.htm]

M.: AGpuc

2. Crpenxo A.K., Terneix C.10. OxpaHa okpy:xatowieii http://www.studentlibrary.ru/book/ISBN97
cpenbl M 3KoJIorus ruapocdepsr: YueGHuK. - M. 2015 85432300423.html

Hznarenscteo ACB

3. leuonpa H. C. CranaapTsl KauecTsa okpyxaroleti http://znanium.com/bookread2.php?book=5
2015

cpenbl: -M; Mu.: HoB. 3Hanue 02323

4. Tapacosa, H. I1. Ouenka Bo3aeiicTBUSA MPOMBIIIICHHBIX http://znanium.com/bookread2.php?book=4

NpeANpUATHII Ha oKkpyKalolLy1o cpeay. - M. : BUHOM, 2012 77279

JlaGopatopus 3HaHUIH

HononHutebHas nureparypa

1. xupapa JHic.E. OcHOBbI XHMHU OKpYKatolIeH cpesibl / 2008 http://www.studentlibrary.ru/book/[SBN9785
ITepeson ¢ anrn. - M.: ®U3MATIIMT 922110136.html

2. I'puinna E.IT. OcHOBBI XMMUH OKPYIKAIOILE cpebi: 61 neu. ax3. B 6ubauorexe Bnl'y
yueGHoe mocobue: B 3 u. Y. 1: XumuueckHe npoueccs! B 2006

atmoctepe. Bnl'V

3. Kowknna JLIO. Pacuer koHUeHTpauuit BpeaHbIX http://www studentlibrary.ru/book/ISBN9785
BCILECTB B aTMOC(EPHOM BO3ayXe: yuebHoe nocobue / - 2014 788216836.html

Kazans : M3patenscteo KHUTY

4. Tuxonosa H.0. Dkonoruueckuii MOHUTOPUHT 2013 http://znanium.com/catalog.php?bookinfo=3
atmoceepst: - M.: Popym: HUL] Hudpa-M 27080
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6.2. Ilepuoanyeckne H3aaHUsI

1. PXK 196-2. pusnueckast XuMus (KPUCTATIOXUMHSL. XUMUS TBEPOTO TEJNA. Ta3bl. IKHUIKOCTH.
aMmop(dHbIe Tea. IOBEPXHOCTHBIC SIBICHHS. XHMHS KOJUIOHIOB);

2. Xypnan «['eoMaraeTusM U adpoHOMHAY;
3. XKypHain npukinajHOi XUMHH

6.3. Uurepuer-pecypeni
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

N W —

7. MATEPHAJIbBHO-TEXHUYECKOE OBECIHEYEHHUE JACIHHUITJIUHBI

HJ'[H peain3alnu JaHHOH IUCHHILUIMHBI HMEIOTCS CIICHHAIBHBIE TIOMEIIEHUS IS POBEACHUSA
3aHATHH JIEKIIHOHHOTO | NPAaKTHYECKOTO0 THIIOB, TEKYUICro KOHTPOJISI H HpOMe}KYTO'-IHOﬁ
aTTEeCTallMH, a TAK)Ke IIOMELLEHHS JUIS CaMOCTOSTCIILHOH pa60T1;1.
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Pabouyro nporpaMmy cocraBui Cg
IOUEHT Kadeapbl XUMUH, K.T.H. i Yjatecte
/
Penensent
3a. xadenpoit npod. obpazosanus BUPO 2{/ //
K.I€/.H., Sy A
(/‘. .

IIporpaMmma paccMOTpeHa i 07100peHa Ha 3acelanuu Kadeapbl XUMHH
Iporokon Ne (O or A5-96A/ ropa

Kysypman B.A.

ITabanuua E.A.

Kyxtun B.A.

3aBenyomuii kadeapoi XuMUH /lz//ﬂ’ Hedee
d

Pabouast mporpamMma paccMoTpeHa u o100peHa

Ha 3ace/anuu yuebHo-MeToauyeckoit komuccuu nanpasiaenus 04.03.01 Xumus
Iporoxon Ne 10 or 506X/ ropa _
[Ipencenarens KOMUCCHI ‘;//‘/ﬂ"fl e

Kyxtun B.A.
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JHUCT NEPEYTBEPKIEHMS
PABOYEI NPOr'PAMMBI JUCLIATLIMHBI

Pabouast nporpamma oo6pena ua 20 /20 yueOHEIit rojia
IIporoxomn 3aceanus kadenpst Ne oT roja
3aBenyrouuii kadeapoi

Pabowas nporpamma onoGpena Ha 20 /20 yueOHEI rojia
IIporoxon 3acenanus kadenapsr Ne OT roja
3aBenyromuii kadenpoit

Paboyvas nporpamma ojo6pena na 20 /20 yueOHEBI rosa
IIpoTokon 3acenanns kapenpsr Ne oT rosa

3asenyromuii xadeapoi
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JJUCT PETUCTPAIIMU U3MEHEHUW
B pabo4y10 MporpaMMy JMCLMITIMHEL
"Xumusg Bo3jymHoro Gacceiina"
00pa3oBaTenbHOH IPOrpaMMbl HaIIPaBIEH S TIOArOTOBKH 04.03.01 "Xumus", HallpaBJICHHOCTb:

XUMUYECKUT GHARUZ, XUMUYECKAR U DKONO2UYECK A IKChepmusa obvexmos Opr.?ICCUOWB‘ﬁ cpedbt

Homep BHeceHbl H3MeHeHUs B yacTu/pas/ensl Henonuurens OcHoBanue
H3MEHEHHs paboueii nporpamMmbl OHO (Homep u nata npoTokona
3acefaHus kadenpoi)

3apenyromuii kadeapoi XUMHH /

Hoonuce DHO




