MunncrepcTso HayKu u BhIcHiero obpasoBanus Poccuiickoii ®enepanun
®enepanbHOE rOCyIapCTBEHHOE GIOIKETHOE 00pa30BaTebHOE YIPEeKACHHE
BEICIIETO 00pa3oBaHUs
«BiaqamMupcKmii rocy1apcTBeHHbIN YHHBEPCHTET
nmeHn Ajiekcanapa I'puropresuda u Hukonas I'puropsesnda CToieToBbIx»
Barvy)

HHcTHTYT OHOJIOTHH H 9KOJOTHHA

1%
.,

o)

a

A

=

=S

o
oMY
§-5

0 erw®

Plrd

PABOYASA ITPOTPAMMA JTUCHUILINHBI

XHAMMA BO3AYIHIHOTO BACCEMHA

HalpaBJ/ICHHE MOAI0TOBKH / CIENMHAJIBHOCTD

04.03.01 Xumus

HaNPaBJIEHHOCTH (Mpoduib) MOArOTOBKHU

XuMHYECKHH aHAIH3, XHMHYECKasi H 3KOJI0OTHYeCcKas YIKCIepTH3a
00bEKTOB OKPY:KAIOIIEH cpebl

r. Bnagumup

2020



2
1. IEJIX OCBOEHMS TUCITUTLINHBI

[lenpto OCBOEHMS NMCLHMIUIMHBI «XUMHS BO3IYLIHOTO GacceifHa» SBISETCS O3HAKOMIICHHE
CTyACHTOB C KOHLENTyalbHBIMH OCHOBAaMH XHMHH BO3JYIIHOTO GacceiiHa Kak COBPEMEHHO
KOMIUTIEKCHOH HAyKH, H3y4Yalolliell XMMHUYECKHE IIPOLECCHl, IPOTEKAomKe B atMochepe Semin;
(opmHpOBaHUe TpPENCTABICHHH O B3aMMOCBS3aHHOCTH TPHPOIHBIX (H3HYECKHX, XHAMHYECKHX K

OHMONOTMYECKUX MPOIECCOB B BO3MYIIHONW OGOJNIOYKH M XapaKTepe BIHSHHS Ha HUX 9eJOBEIECKOM
JESTENbHOCTH.

3amauyn IUCLUILINHEI:

— H3YYCHHC XMMHUYCCKUX MPOLECCOB, MPOTECKAIONIUX B aTMocxbepe;

— H3ydeHHe

IIPOIIECCOB

MUTpalldd ¥ TpaHCHOpMAaIUHd XMMHYECKHUX

IIPHPOAHOI'O ¥ aHTPONIOTCHHOI'O MPOUCXOXKICHUS;

COCIUHEHUN

paccMOTpeHHne MpodiieM, BO3HUKAIOIMX B IPOIECCE aHTPOINOTEHHOIO BO3IEHCTBHS Ha

OKPYKaIOIIYIO CPENy, CBSI3aHHBIX ¢ 3aTPSA3HEHHEM aTMOC(EPHOTO BO3AyXa;

Bpra60TKa HaBBIKOB Haqu0-06OCHOBaHHOI71 OIICHKH Ka4eCTBa BO3AQYIIHOI'O Oacceiina U ero
HM3MEHEHUS 101 BO3JICHCTBUEM TEXHOTEHHOMN ACATCIIBHOCTH YC€JIOBEKA.

2. MECTO JUCIIMIIVINHBI B CTPYKTYPE OIIOII

Hucounimuaa « XUMUS BO3IYIIHOTO 6acceifHa» OTHOCHTCS K 00S3aTeNbHOM JacTH ydebHOTO

IJ1aHa.

3. INTAHUPYEMBIE PE3VJIbTATBI OBYUEHMS IO TUCIIUILIMHE

[Inanupyemsie pe3yibTaThI

Oo0ydYeHHsT 1O JIUCIHUILINHE,

COOTHECEHHBIE C INIAHHPYEMBIMU

pesynpTatamu ocBoeHust OITOII (KoMIIeTeHIUSAMH U MHIMKATOPAMH JOCTHKECHHUS KOMIIETECHIIM )

®DopmupyemMsbie

[Inanupyemele pe3ynbTaTsl 00y4eHHs MO AUCLMIUIHHE, B

Haumenosanue

KOMIIETEHLIUU COOTBETCTBUHU C HHIUKATOPOM AOCTW)KEHHUS! KOMIETEHLIUHA OLICHOYHOT'O CpeNCTBa
(xox, coneprxanue Hnpukarop moctmwkenus PesynbTarer 00yuenus no
KOMIIETEHLIUH)

KOMIIETEHLIUU
(x00, codeporcanue unduxamopa

JHUCLIUIIIIMHE

I1K-6 Cnocoben

I1K-6.1 3HaeT OCHOBBI

3nams.: BO3BMOXKHOCTH

Bomnpockl, TecToBbIe

NPOU3BOJUTH bU3HKO-XMMHUYECKHX bu3MUECKHX M XUMHUYECKHX | BOMPOCHI
nabopaTopHbie METOZIOB UCCIICHOBAHUS METOJIOB MCCIIEJOBaHUS NIPH
HCCIIEeIOBaHMUS, 0OBEKTOB OKpYKaroILEe PELIEHUH Pa3JInYHBIX

aHaJIN3BI cpenpl; NIPUKJIaJHBIX 337ay;

0TOOpaHHBIX MPO6
1 00pasuoB s

I1K-6.2. YMeeT npon3BOaUTE
nabopaTopHsie

Ymems: npoussoauts
nabopaTopHbIe

OLICHKH UCCIIEIOBaHUS, 3aMepbl, MCCJIEJOBAHHSI, aHAIU3bI

9KOJIOTUYECKOrO | aHAIU3bl OTOOPaHHBIX 0TOOpaHHBIX NIPOG U
COCTOSIHUS NPUPOIHBIX 00pa3LOB; 00pa3LOB Ui OLIEHKH
00BeKTOoB

PacCUMTHIBATh MPEAEIEHO
JOITYCTHMBI€ KOHLIEHTPALMH
(ITOK) BpenHbIX BewIECTB
TEXHOTEHHOI'0 XapaKTepa;
paboTaTh Ha aHAJTUTHYECKOM
nabopaTtopHOM
o6opyaoBaHHY;

I1K-6.3 Bnaneet meTonamu
IIPOBEIEHUS SKOJOTHUECKOr0

3KOJIOTHYECKOIO COCTOSIHUS
0OBEKTOB;

Bnaoemw: HaBbIKaMU
TOJIy4YEHHUs] HEOOXOIUMBIX
JaHHBIX B paMKax
MOHHUTOPUHTOBBIX
HCCJIEAOBaHMI




MOHHUTOPUHTIa

IIK-7 Cniocoben
MPOU3BOUTH
Ka4eCTBEHHYIO
OLICHKY
palMOHaIbHOTO
UCIIOJIB30BaHUS
MIPUPOAHBIX
PECYPCOB 8
COOTBETCTBUU C
HOPMAaTUBHBIMHU U
METOAUYECKUE
MaTepHabl 10
oXpaHe
OKpY’KaroLen
cpensl

IIK-7.1 3naet 3ko0ruyeckoe
3aKOHOJATEbCTBO
Poccuiickoii @eneparuu;
HOpMaTHBHbBIE U
METOJUYECKHE MaTepUabl [0
OXpaHe OKPY>KaloLIeH cpeibl
U PalMOHAJIEHOMY
HCIIOIb30BAaHUIO MPUPOIHBIX
pecypcoB;

IIK-7.2 YMeet popMupoBaTh
OTUYETHYIO JOKYMEHTALIHIO B
COOTBETCTBUH C
TpeOoBaHUAMH
SKOJIOTMYECKUX HOPMATHBOB;
1IK-7.3 Bnaneet HaBbIKaMH
OLICHMBAHUS Pa3BUTHS

3namy: TeopeTHYECKHE
OCHOBBI COBPEMEHHBIX
(HU3HKO-XMMHYECKHUX
METO/IOB UCCIIEAOBAHMS, UX
OCOOEHHOCTH U
BO3MOXXHOCTb IPUMEHEHHS
K TEM WJIH UHBIM O0BEKTaM
H3YUYEHUS;

Ymemy: ocymectnsaTs
BBIOOD 3 hEeKTUBHEIX
METOJMK U METOIOB
XUMHUYECKOTO aHaJIu3a
BO3JYILIHOH Cpe/sl, BOABI U
CTOYHBIX BOJ;

Bnaoems: metonamu
pacueTa NorpenIHoCTen

9KOJIOTMYECKOH 0OCTAHOBKM HA ayanusa

00beKTax MpH pasIH4YHOM
aHTPOIIOT€HHOM Harpyske

Bomnpockel, TecToBBIE
BOTIPOCHI
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4. OBbEM U CTPYKTYPA JUCIHUILIUHBI

TpyIoeMKOCTh TUCIUIIIUHBI COCTABIISIET 3 3A9ETHEIX enunul, 108 yacos.

TemaTuyeckmii mian
dopma oGyuenns — ounasn

(no cemecmpam)

KonTakTHas paGora Dopmel
obyyaroruxcs TEKYILEro
C MearoruYecKuM KOHTpOJIS
o paboTHHKOM - YCIIEBa€MOCTH,
<
g‘ = dopma
y é‘ g E s | MPOMEKYTOUHOH
No HaumeHoBaHue Tem u/unu 2 ] 58 aTTecTaLMK
n/m pa3/enoB/TeM QUCUHIIIIMHBI 3 = £ g
Q ) ]
X =
9 <
= O

Jlexkuuu
IIpakTrueckue 3aHATHS
JlaGopatopHsie paboThI
6 hopme npaxmuueckoi

1n0020MoBKU

DU3MKO-XUMHUYECKAs SBOJTIOLMS
reoctep 3emnu

W
—
1
V)
N
W
[O%)

Coctap armMocepHoro Bo3ayxa.

2 | Kpyrosopor BeluecTs B 5 |34 6 12 3
aTtMocepe
3 XHUMHYECKHE MPOLIECCHI B 5 156 6 3 3 1-# pelTuHr-
HoHochepe KOHTpOJIb
4 XMMHYeCcKHe NMpoLecchl B s 7- 6 12 6
Tpornocdepe 10
XHMMHYECKHe MPOLIECCHI B 11- 2-# pedTuHr-
5 5 6 6 3
cTparocdepe 14 KOHTPOJIb
Murpauus u tpaHchopmanys 15- 4% poliugare
6 | 3arps3HSIOUIMX BEIIECTB B 5 6 12 6
18 KOHTpOJIb
aTMocdepe
Bcero 3a 5 cemectp: 18 | 36 36 9 Ok3ameH(27)
Hanuyue B qucumnnune KIT/KP
Hroro no aucuunnune 36 36 9 Ok3amen(27)

Conepmaﬂne JEKUMOHHBIX 3aHATHH 110 AUCHHUIITIUHE

Pasnen 1. ®usuko-xumuyeckast 3B0rOIHS reocoep 3emin.

Tema 1. Ilpenmer xumum Bo3IyIIHOrO GacceifHa.

Coneprxanne Templ: XuMHS BO3IYIIHOIO 6AacCeHA M CBI3b C JPYTMMH THCITUILIAHAMH.
OcoBeHHOCTH XHMIYECKHX TIPEBPAIICHUH B IPUPOJHBIX CUCTEMAX.

Tema 2. Xumuueckas 3Bomonus reoctep 3emian

Conepxanue Tembl: [eoxummyeckas UCTOpUA IUIAHETHL. ['eocdepbl M 3eMHBIE 0GOIOUKH.
OCHOBHBIE HMCTOYHHKH OHEPIHM Ha 3eMie: SHIOrCHHBE W 9K30T€HHBIE MPOIECCEHL.
PacnpocTpaHeHHOCTh XMMHYECKHX 3]IEMEHTORB B OKpY>KaloILlel cpeje.

Tema 3. Buoxummdeckas 9BOITIONUS aTMOC(EpEL.

Conep:xanue TeMbI: Posib 5KUBBIX OPraHH3MOB B (hopmupoBaHHHU aT™MOCHEPHL. DTAIBI FBOTIONHH
6uocdeprr. Bsaumoneiictsue 6Gmochepst, runpocdepsl U arMochepsl Apyr c JIpyroM H ¢
HapY>KHBIMH CIIOSMHU 3EMHOM KOpEL

Paznen 2. Coctas armocdeproro Bo31myxa. Kpyrosopor Bemects B aTMocgepe.

Tema 1. Ctpoenne u coctas arMochepsr.
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Conepxanne Tembl: CTpoeHHe U XHUMHYECKHii cocTaB atmocdepsl. TemmeparypHsiit npodmIs
atMoCc(epEl. Y cToHUMBOCTE aTMOC(hephl. HenpepsIBHOCTE U MTOABHKHOCTE atMoc¢epsL.

Tema 2. Kpyrosopot Bemects B atmocdepe.

Conepxanue TeMsl: 3aBHCHMOCTh M3MEHEHHs IABICHHE W TA30BBIA COCTaB atMocdeps! 1o

BBICOTE. XapaKTep paclpefieNieHusl TEMIEpPaTypsl 0 BEICOTE B aTMocdepe. TemneparypHsie
HHBEpCUH. BHUIBI cenuMenTanuy BelmecTs.

Paznen 3. XuMudecKkre Ipoueccsl B HOHOChEDe.

Tema 1. Monocdepa 3emin.

Conepxanve TeMpl: DOTOXHMHYECKHME TIPOIECCH. VI3MEHEHWE HOHM3AMMH OCHOBHEIX
KOMIIOHEHTOB 1O BBICOTE. ConepKaHWe W pacTpeNeNeHHE MOJEKYISPHOTO H aTOMAapHOTO
KuCIopona 1o BeIcoTe. IIpomecchl oOpa3oBaHHMe aTOMapHOro Kuciopoma. Ilpeo6iamaromme
KaTHOHEI B HOHOC(hepe. CxopocTh pekoMbuHanuu. Juddysus B norochepe.

Paznen 4. Xumudeckue mponeccsl B Tpomnocdepe.

Tema 1. ®u3nko-XUMIYIECKHE IPOLIECCHI B Tpomocdepe.

Conepxanue Tembl: CBoGomHble pamukansl B Tpomocdepe. DOTOXHMHYECKOE OKHCICHHS
YTJIEBOAOPOAOB. Peakituu 030HUpOBaHHS.

Tema 2. Coenuaenus a3ora B Tporocdepe.

Conepxanue Tembl: [IpeBpallleHHs C ydyacTHeM OKCHIOB a30Ta. Ammmak. OKCHIBI a30Ta.
@oToxuMHUYECKUH cMOT. ATMOChEPHBIH UK COSTHHEHHI a30Ta.

Tema 3. Coenuuenus cepsl B Tpomocdepe.

Comepxanne Temel: CoenmHeHHsS cepsl B aTMocdepe. CepoBomopon. JIHOKCHI CepBI.
Oxucrnenue coenumuenuii ceprl. [laprukosse rass B atMocdepe. Boza B armocdepe.

Pasnen 5. Xumudeckue nporeccs B crpatocdepe

Tema 1. O6pazoBanue 030Ha B cTparochepe.

Conepxanue Tembl: QOTOXHMHYECKHE IIpOLECCH B crpatochepe. O30H . Hynepo#t muxi.
OsoHoBBIH cri0H, ero GyHKnuE B Guocdepe. Biusaue okcumos azora u raJIOTE€HCOAEPIKAIITUX
OpPraHUYECKUX COCIUHEHUH Ha HYJEBOM MK 030HA.

Tema 2.Paspymenue 030Ha B cTparocepe.

Conepxanue TeMbl: Peakiuu yMeHbIIAIOIME KOHIEHTPALMIO 030HA. KaTamirmueckoe
Pa3NONCHUE O30HA B a30THOM IHMKIe. Karanutudeckoe pasloXKeHHE 030HA B BOJOPOIHOM
nukie. Karaqurudyeckoe pasioxeHre 030Ha B XJIOPHOM IHKIE. [Ipeobnaianie XHMHYECKHX
PeaKnui pasIu9IHBIX UKIOB KATAITHTHYECKOTO Pa3/IOKEHHS 030HA O BHICOTE.

Paznen 6. Murpanus u Tpanchopmanus 3arps3HSIONMX BEIECTE B atMocdepe

Tema 1. Bugpr murpanun.

Conepxanue TeMsl: Bosmymmas, BomHas, GHOTEHHAas W TeXHOTEHHAS Murpanus. OaxTopsl

murpanun. Kiaccupukarus MUrpHpYIOIHUX 3JIEMEHTOB. Du3uKO-XNMUYECKHE, MEXaHHYECKHE,
OHOTreOXUMHYECKHE U TEXHOTCHHBIE Oapbephl.

Tema 4. Kucnoroobpasyromue Bemectsa B atMochepe.

ConepxcaHne TeMbl: Kucnornsie JIOXIU. 3aKUCIIEHHE 0CagKoB. Tpchr paHH‘IHHﬁ IIEPEHOC
KHCJIOTHBIX OCaaKOB. I[I/IHaMHKa HU3MCHCHUSA pH " XUMHYECKOI'0 COCTaBa 0CaJaKOB.

Coneprxanne 1a00paTOPHBIX 3aHATHI 110 AUCHUILTHHE

Pasnen 2. Cocras atmocdepHoro Bosmyxa. KpyroBopoT Bermects B atMocdepe.
JlaboparopHas paboTa «DKCHpecc-METO ONpeIeNIeHHs THOKCHIA YIIEPOJa B BO3IyXeE
IIOMEIECHU Y.

Jlabopatopuas pabora «OmnpeneneHue KACIOpOaa B BO3LyXe IIPUIOPOKHOM 30HEI U B
IIOMEIIEHUSIX.

Pasnen 4. Xumudeckue mporeccs B Tponocdepe.

JlaboparopHas pabota «OnpeneneHne THOKCHA CEPEI B BO3IyXe paboueii 30HEI».
Jlabopatopuas pabota «OnpeneneHre KOHUEHTPAEH CyIb(GAT-HOHOB B CHEKHOM IIOKPOBEY.
JlaboparopHas pabota «FloHOMETPHYECKOE ONpeieIeHHe HUTPATOB B CHEXHOM IIOKPOBEY.
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Paznen 6. Murpanus u TpaschopManus 3arpa3HsIOIMX BEIIECTB B atMocdepe.
Jla6oparopHas paboTa « DKCIpecc-onpeneneHre KACIOTHOCTH, IETOYHOCTH | CyMMapHOro
CONep KaHHUsl PACTBOPUMBIX (OPM TSKENBIX METALIOB B aTMOCHEPHBIX 0CAIKAXY.

5. OHEHOYHBIE CPEJCTBA JUISI TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMM I10 UTOT'AM OCBOEHMS JAUCHUTIINHBI
H YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJBLHOM PABOTBI
CTYJAEHTOB

5.1. Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Peiimunz-xonmpono Nl

1. Kakoa macca atmochepsi?

a) 2,4 - 10" toun

6) 1,90 - 10?! Torn

B) 5,15 - 10'° ToHH

2. KaxuM ypaBHEHHEM OIMCHIBAETCS U3MEHEHHE NaBJICHUS?

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

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

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

3. Kax u3mensiercs Temneparypa B ctparocdepe?

A) 15— (-56)

b) (-56) - (-2)

B) (-2)-(-92)

4. Kax usmensieTcs TeMmeparypa B Mme3ochepe?

A) (-2) - (-92)

B) (-56) - (-2)

B) (-92) - 1200

5. KakoBO IpOIEHTHOE COepKaHue KUCIOPO/A B BO3AyXE?

A) 20,946%

b) 58,084%

B) 28,084%

6. Ha CKOMBKO Ipymm II0pasAesroTCs BEMECTRA 10 BPEMEHH HX npeObIBaHUS B aTMOchepe?

A)2

b)3

B)4

7. Kakosa o6mas Macca 030Ha B atMochepe?

A) 2,3 10° TorH

B) 3,3 10° Toun

B) 4,3 - 10° TonH

8. CKOIBKO 30H BBIIENSIOT B aTMOC(epe MO XapaKTepy Ce30HHBIX KOMeOaHWi 1 BBICOTHOMY
IpOoQUITIO KOHIIEHTpaLUi 030Ha?

A)2

Bb)3

B)4

9. Comepxanue OKCHZAa a30Ta M YIIEBOJOPONOB BIHMSIOT Ha IIPOIECC OKUCICHUS TUOKCHIA
CEpHI:

A) 3amemisioT

b) yckopsrot

B) He BiHsIOT

10.Yto Takoe cmor?



A) TBepIBIE IPUMECH B BO3/yXe
b) coueTanus TBepABIX MpUMeECel ¢ KAIUISMU BOJIbI B atMocdepe
B) couetanus ra3000pasHbIX ¥ TBEPIBIX IPUMeECEH ¢ TYMaHOM HITH a3pO30JIbHOM IBIMKO

Peiimune-xonmpons Ne2
1. C yBenuueHuem BHICOTHI JaBIICHHE:
A) mamaet
b) Bo3pacraer
C) He MeHseTCa
2. Kak u3MeHseTCs TeMIeparypa B TepMmochepe?
A) (-2)-(-92)
B) (-56) - (-2)
B) (-92) - 1200
3. Kakoii ra3z HauGoiee pacnpocTpaHeH B atMocgepe?
A) Kucnopon
b) Azot
B) Bomopon
4. Yro TaKoe TeMIepaTypHble HHBEPCHH?

A) aTMOcQepHEIe yCIOBHUSL, IPH KOTOPBIX TEMIIEpATypa BO3AyXa B HEKOTOPOM CJI0E
YMEHBIIAETCS C BEICOTOM

b) armocdepHbie ycnosus, npu KOTOPBIX TEMIIEpaTypa BO3AyXa B HEKOTOPOM CJIOE
YBEIIMYHBAETCS C BBICOTOM

B) atMocdepHEIe ycnoBusL, IpE KOTOPBIX TEMIIEPATypa U JaBJICHUE BO3yXa B HEKOTOPOM CIIO€
YBEIIMYHUBAETCS C BHICOTOM

5. Ilpu xakoi ;umHe Bonub! uaet peaknus Oy + v — O ('D)+ O (P)?

a) A <242 M

6) A=310 am

B) A =605 M

6. Kakoe o6o3HaueHune umeroT enuauis! JJo6cona?

a) e.Jl.

0) H.e.

B) El

7. CymMmapHOe ypaBHEHHE MOJHOTO OKHUCIIEHHS METAHA:

A) OH' + CH4 — H,0 + CHj3-

b) CH4 +4 O2 - HCOH + H,O + 2 03

B) CHs+ 802 — CO; + 2H,0 + 403

8. Hro ompenenser koucTanTta ['enpu?

A) pacTBOPUMOCTE I'a30B B BOJIE

B) ckopocTh MUTpanuu pasnuYHbIX aTMOChEPHBIX npuMmecei

B) Bpems xwu3Hu Kanens Bogs

9. Yro Takoe 3arpsi3HeHHE aTMOCHEPHI?

A) 3MCHEHHE ee COCTaBa IIPH NIOCTYIIEHNH TIPUMeECel €CTECTBEHHOTO A AQHTPOIIOT€HHOT'O
IIPOMCXOXICHHUS

B) pacTBOpeHue B KaIsIX BOJBL, CONEPKAIIUKCS B atMocdepe, TBEPIBIX Y KHUIKAX
HEOPraHWYECKHUX U OPTraHWYECKH BEIECTB

B) nporekanne XxuMuYecKiX peakuuit B atMochepe

10. O6pasoBanue cmora «JIOHIOHCKOTr0» THIIA CBS3AHO C:

a) 3arpsA3HEHHUEM BO3/yXa B PE3yJIbTAaTe CKUTAHHUS COZIEpKAIIEro Cepy TOIHBa (YIIs U
MazyTa)

0) 3arps3HEHHEM BO3/lyXa BEIXJIOITHBIME ra3aMy aBTOMOOMIEH

B) 3arpsI3HEHUEM BO3/yXa BEIOPOCAMH TIPEIIPHATHN XUMHIECKOH IIPOMBIIIIEHHOCTH
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Peiimune-xonmpono No3

1. Kaxwue ciou atMocepbl OTHOCSAT K HUKHAM?

A) Crpatocdepy u mezochepy

b) Tponocdepy u crparochepy

B) Tepmocdepy u ax3ochepy

2. Kak u3MeHsieTCs TeMIieparypa B Tpornocdepe?

A) 15— (-56)

B) (-56) - (-2)

B) (-2) - (-92)

3. KaxoBo NmpoIeHTHOE COEep)KaHKE a30Ta B BO3AyXe?

A) 58,084%

b) 20,946%

B) 78,084%

4. Kaxoii npouecc sBiseTcs Hanbonee BaXXHBIM B BEDXHUX CJIOSX aTMOChepsI?

a) 02+ hv — O ('D)+ O (°P)

O)N2+hv —> Ny +¢&

B) O2+hv — O +&

5. Yro mpuHHMaeTcs 3a oaHy enuHuIy Jlo6cona?

a) KOJIMYECTBO 030HA B CTOJI0E aTMOCHEPHOTO BO31yXa, IPHBEAEHHOTO K HOPMAIbHBIM

YCJIOBYSIM, €TUHUYHOM IJIOIIAAN CEYEHHsI, COOTBETCTBYIOIIEE BEICOTE CIIOS 030HA B JAHHOM

crosbe Bo3ayxa, paBHoi# 10 ° M

0) KOIMYECTBO 030HA B CTONOE aTMOCHEPHOro BO3MyXa, IPUBEIEHHOIO K HOPMAIBHBIM

YCIIOBHSM, €TUHIUYHOH IJIOIIAAM CEYEHUs], COOTBETCTBYIOIIEE BEICOTE CJIOS 030HA B JAHHOM

cTonbe Bo3Iyxa, paBHOM 1 M

B) KOJIYECTBO O30HA B CTOJI0E aTMOC(EPHOTO BO3/yXa, IPUBEAEHHOTO K HOPMATEHEIM

YCIIOBUSIM, €THHUYHOM IIJIOIIAIA CEYEHHUS, COOTBETCTBYIOIIEE BEICOTE CJIOS 030HA B JAHHOM

cTobe BO3yxa, paBHOM 1 cM

6. nokcun asota B Tponocdepe pasnaraercs no AeHCTBHEM U3IyYEHHS C ITAHON BOIHEL

a) He MeHee 442 HM

6) menee 398 HM

B) oT 398 1o 442 uM

7. KakoBa 10715 )KHIKOH BOJBI B Tpomocdepe?

A)10° - 10*

B) 107 - 10¢

B)10° - 10%

8. Uro Takoe BOJOPOMHBIN IUKII?

A) peakuuu pasoXeHHUs BOAOPOJA C yIACTHEM IHAPOKCHIBHBIX PaTHKaIOB

B) peakuyu pasinoxeHus KHCIOPOAA C yIACTHEM IHIPOKCHIBHBIX PATHKAIOB

B) peakuuu pasioxeHHs 030Ha C y4aCTHEM MHIPOKCHIBHBIX PAIHKATOB

9. AHTPONIOreHHBIC HCTOYHHUKH 3arPA3HEHMS:

A) 00yCIIOBIIEHEI 3pO3HBHOM IEATENBHOCTHIO BETPOB

b) 00ycnoBieHs! By TKaHUYECKOM JEATENBHOCTHIO

B) 00ycnoBneHs! X03SHCTBEHHON IEITENHLHOCTHIO YEIOBEKA

10. O6pazoBanue «HPOTOXUMHUECKOTOY» CMOTa CBSI3aHO C:

a) 3arpsi3HEHMEM BO3/yXa B PE3yNbTaTe CXKUTAHHS COAEPIKAIIETO Cepy TOILHBA (YIS 1
MazyTa)

0) 3arpss3HEHNEM BO3[yXa BHIXJIONHLIMH ra3aMH aBTOMOOWIICH

B) 3arpsI3HEHMEM BO3/lyXa BEIOPOCAMHU MPEIIPHATHH XMMAYECKOH IIPOMBIILICHHOCTH
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5.2. IlpomMexyTouHasi aTTeCTANMSA IO HTOIAM OCBOCHHUS JUCIUILTHHEI

Konmponvhwie 6onpocer 013 nodzomosxu k sxsameny

Kaxumu rasamu 6puta cdopmupopana mepsuunas atmocdepa 3emmu? B yem cocrosuia ee
IJIaBHAs OCOOEHHOCTH C TOYKHU 3PEHMS] XMMHYECKOTO COCTAaBa?

B pesynbrare Kakux MpOIECCOB IPOUCXOMIO H3MEHEHHE XUMHIECKOIO COCTABA atMocdepsi?
Kakue ocobGenHocTH Qu3mueckoil cpemsl mpeBHeH 3eMiH  CHOCOGCTBOBATH CHHTE3Y
OpPraHUuYECKUX MOJIEKYII?

B uem cocrosin mponece hopmupoBanus aspobHO armMocdepr1? Kak moiro on npomomkancs?
C kaKuMy M3MEHEHHSMH B XHMHYECKOM COCTaBE aTMOCHEpHI GBLT CBA3aH BEIXOI JKH3HH HA
cyury? Kak 3T0 HampaBIeHHE B SBOJIONMH XH3HH CKA3aloCh HA JANbHEHIIEM H3MEHEHHM
cocraBa atMochepri?

Kakosa macca armocheprr? CpaBHHTE ¢ MACCAMH PYTHX 3€MHBIX 060JI0UEK.

Iloyemy armocoepa sBisiercss Hambolee UYBCTBHTENBHBIM K 3arpsA3HEHHIO PE3EpPBYapOM
XHMHYECKOH CUCTEMBI 3eMin?

K kaKkuM OCOGEHHOCTSM C TOUKH 3PEHHs 3arps3HEHHs OKpYKaromiekt Cpelbl IPUBOIST TaKUe
CBOMCTBA aTMOC(EPEI, KAK HENPEPHLIBHOCTD U OABIKHOCT?

OxapaxTepusylite pacrpezenenue BemecTsa B atMochepe. Uto Takoe 0671aCTh HHTEHCHBHOLO
nepeMemuBaHus? KakoBa cpenHss MoIsipHas Macca BO3JyXa B OONACTH HHTEHCHBHOTO
IIEpEMEIINBAHUS ?

Kak um3MeHseTcs 1o BBICOTE JAaBIEHHE W ra3OBBIA COCTaB atMocdepr1? Kak usmensercs mo
BBICOTE TemIeparypa B atMocdepe? C ueM CBsS3aH Takol XapaKTep H3MCHEHHUs TEMIIEPaTyphI?
Hon BospetictBreM kakux (akTopoB hopMHpyeTcs cocTas arMocdepHoro Bosmyxa? Kakue
BEIIECTBA ABIIAIOTCS OCHOBHBIMA KOMIIOHGHTAMH aTrMOCQepH], KaKkoBa UX 10N B atMochepe?
Kaxue nanbonee BaxxHbIC aTMOCHEPHEIE IIPHMECH BXOJAT B €€ cOCTaB?

Kakue daxTel cBUIETENBCTBYIOT O TOM, 4TO arMochepa SBIseTCS HEPAaBHOBECHOM XUMHYECKOM
CUCTEMOI?

Yro Takoe BpeMs mpeOBIBAHHS BEIECTBA B armocdepe? Kakumu ¢akropamu oHO
onpezensiercs? Kak cBs3aHO Bpems mpeOBIBaHUS rasa B atMocdepe C ero OTHOCHTEIHHBIM
colepxanuem?

Ha kakue rpynmel gensrcs arMocepHble rassl 10 BpeMeHH npebriBaHus B atMochepe? Kakue
ra3bl BXOJAT B KaXIyIO U3 rpym?

C deMm cBasaHa HawbONBINAS ONACHOCTH AHTPOIOrEHHOTO 3arps3HEHHs]  aTMOCheph
«CHILHOM3MCHSIOIMMACS»  BelleCcTBaMU? Kakue pasnuyalOT HCTOYHMKH — 3arps3HEHHsS
atMocepr1? IIpuBenute npumepsl.

- Kaxue nponeccrr hopmupyior kpyroopor BerecTs B atMocdepe?
16.

YeM orpaHMYMBAaETCS pACIPOCTPAHEHHE BEINECTB B arMocepe OT MOBEPXHOCTH 3eMIH B
BEPTUKAIBHOM HalpaBJICHUU?

Uro Takoe TeMIepaTypHble MHBEPCHM H KaK OHHM BJIHSIOT Ha pacIpoCTpaHEHHE BEINECTB,
NOCTYNAIOIIMX B aTMOC(epy U3 HAa3eMHBIX HCTOUHHKOB?

Kakwe pasnugaror Bus! cenumenTanuu Bermects? KakoBBI MEXaHMN3MEI CYyXOH CEeIUMEHTAITHHN?
Ot xakux HaKTOPOB 3aBUCHT CKOPOCTh CEAAMEHTAIINH?

Ha kakmx BBICOTaxX B aTMOC(EPE BO3MOKHEI XUMHAYECKHE peakuu?

Ha xakux BbicOTax B aTMocepe CozepKaHHE aTOMApHOIO KHCIIOpPOJla CPaBHHMO C
CONEpXAaHUEM MOJIEKYISIPHOTO KHclIopoxa? B pesymbrare kakoro mpomecca oGpasyercs
aTOMapHBIN KUCI0poa?

HanumuTe peakiiii MOHW3alMKM OCHOBHBIX KOMIIOHEHTOB atMocdeps! Ha BeIcoTax Gonee 90
KM. B KakuX peakumsx y4acTBYIOT KOMIIOHEHTHI HoHOCheps1? Kakoii kaTuoH npeobrnanaer B
roHocdepe U mouemy?

Ha xakmx BBICOTax mpoucxomuT obpasoBaHHe 030HA? B pe3ysbTaTe KakuX peakiyit
oOpasyercs 030H B cTparocdepe?
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Ilouemy Ha BBICOTE 25 KM HabIIONAETCS MAKCHMYM KOHIICHTpanuu 030Ha? B pe3ynsrare kakux
PeaKuyi NPOUCXOMUT YMEHbIIEHHE KOHIICHTPALMY 030Ha B cTpaTochepe?

Hogyemy B pesynbTare peakuuii 030HOBOTO IMKJIA YCTAHABIHBACTCS HEKOTOpas CTallMOHAPHAs
KOHIICHTpalUs 030Ha B cTpaTochepe?

Kakue sarpssHsiomue BemiecTBa, MOCTYNAIOIIME H3 HA3EMHBIX HCTOUHHUKOB CIIOCOGHEL
BBI3BIBATE YMEHBIICHHE KOHIEHTPALlMU 030HA B cTparocepe?

Kak mpomcxomuT KaTanMTHYecKoe pasioKeHHe O030Ha B a30THOM mukie? Hammmumre
YPaBHEHUS PEaKITHA.

Kax mpoucXomuT KaTaluTHYeCKOoe pasloXeHHE O030HA B BomopoaHoM mukie? Hamwummre
YPaBHEHHS pEaKITUid.

Kak mpomcxomuT xaranutHdeckoe pasioXKeHHE O030HA B xjaopHoM nukine? Hanumure
YPaBHEHHUS PEaKITUi.

Ha xakux BrICOTax mpeobiaamaroT PeaKIiK pa3IUYHbIX IUKJIOB KaTATUTHYECKOTO Pa3jIoKEeHHS
030Ha?

Kakossl axonoruueckue Gpysxiun 030H0B0ro ciost? C 4eM OHH CBS3aHBI?

- Kaxue xuMudeckue npeBpammeH s KOMIOHEHTOB aTMOChepsI IPeo6IafaoT B Tponocdepe?
32.

33.

KakoBEI OCHOBHBIE ITyTH OKHCIICHHS aTMOCEPHEIX IIPHMECEH B Tponoctepe?

YUTo o3HAYaeT MoOHATHE «CBOGOIHBIA pamukam»? IlodeMy cBOGOIHBIE paJMKaibl WrparoT
BEIYLIYIO POJIb B TPOMOCHEPHBIX XMMHYECKHX IIPOLiecCax?

B pesynbrare xakux peakuuii B Tponocdepe 06pasyroTes TUAPOKCHIIbHBIE panukanbl? Kakosa
HX KOHLICHTPALUS ¥ BPEMS KU3HHU?

B pesynbrare xakux peaximit B Tpomocdepe oGpasyrorcs THIPONIEPOKCUIHBIE PaIUKAIIBI?
KakoBa X KOHIICHTpAIKs U BPeMS KHU3HU?

Kakue mpomykTel momydaroTcs B pesyibTaTe OKHCIeHHs MeTaHa? Hammmmmre CyMMapHoe
YPaBHEHHE PEaKIlHH.

Kakyo pois B oxucIeHHE MeTaHa B Tponochepe HIParoT OKCHIBI a30Ta?

B pesynpTaTe KaKkuX peakuuii IpU OKHCICHHH METAHA B Tponocdepe obpasyercs OKcHI
yraepoga (I11)?

Yro Takoe cmor? B gem orianune Jlonmonckoro cMora u cmora Jloc-AHmKeneca?

Kaxue nepBu4HbIE 3arpsA3HUTENH SBISIOTCS IPUYMHON BO3HUKHOBEHHS (bOTOXMMHYECKOTO
cmora? Kakue BelecTBa sIBISIOTCS €10 KOMIIOHEHTAMM?

IloueMy KOHUEHTpAIUs 030HA IIPH OKHCIEHHH YIIEBOIOPOLOE B IIPHCYTCTBUU OKCHJOB a30Ta
YBEIIMIHMBACTCS TIPH YBENWYCHUM CKOpocTH npespamenus NO B NO,? Ilodemy Takoe mmeeT
MECTO B BO3JIyX€ TOPOJIOB?

KakoBsI NmpHpORHBIE HCTOYHHKH NOCTYIUIEHHS B aTMocdepy coeIuHeHHit ceprl? KaxoBsr
AHTPOIIOT€HHbIE HCTOYHUKH IOCTYIUICHUS B aTMOC(Epy coenuHeHui cepbl? KakoBEI OCHOBHBIE
IyTH OKUCIICHHSI TUOKCHA CEPHI B atMochepe?

IloyeMy B BO3/yXe TOPONOB 3HAYMTENHHO YBEIMYMBAETCS CKOPOCTb OKHCJICHHS JHOKCHOA
cepbl?

H3o0pasute cxeMy aTMOC(EPHOro LUKIA COETUHEHHH CepbL.

Kakumu nponeccamur onpesensieTcs H3MeHeH e KOHIEHTPALMH HOKCHIA CEPHI B BO3AyXe?
Kakumu  mpomeccamm  ompenensercs H3MeHeHHE — KOHICHTDALAH CEPHOH  KHCJIOTHI,
00pa3yroIelics Ipu OKUCICHHHU JUOKCH/A CEPHI B BO3LYXeE?

Kakumu mpoueccamu onpenenseTcs: H3MeHeHHe KOHIEHTDPALUH Cynp(aroB, 00pasyromuxcs
IIPY OKMCJICHUH JMOKCH]A CEPBI B BO3yxe?

KakoBbI NpHpoIHbIE HCTOYHHKH OKCHIOB a30Ta B Tpomochepe? KakoBo COOTHOIICHHE
aHTPOIIOICHHBIX M NPUPOIHBIX MOCTYIUIEHHH COeIMHEHHUI a30Ta B Tponochepe?

KakoBbl mpoIieccs! B3anMOINpEBpalleHH OKCHIOB a30Ta B tpomocdepe? Ilouemy oxcun
asora(I) ycroituus B Tpomocepe i HeycToMUMB B cTpaTochepe?

Kakue mpomeccsl npuBomsT K 00pa3oBaHHIO B Tpormocdepe a3oTHOM KuciaoTel? KakoBsl
MCTOYHMKH aMMOHHMHHOTO a30Ta B Tponocdepe? Kakue npespainenus nperepeaet aMMuax B
atMocdepe? IIpuBenuTe cxeMy arMocepHOro UKIIA COeNMHEHHMH a30Ta.
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5.3. CamocTosTesbHas paGoTa 06y4aromerocs.

Koumponvuwie 6onpocul 013 camocmosmensnozo uzyuenus:
1. Ob1mas xapakTepUCTHKa CTPOSHHUS X COCTaBa aTMOCHEPHL.
2. YcToH4MBOCTD aTMOChEPEL.
3. ATMOC(epHBIE IPUMECH: HCTOYHUKH, CPETHEE BPEMS IIPeObIBAHAS B atMocepe.
4. PactipocTpaHEeHHE U CEAUMEHTALMS 3aTPS3HSIONINX BEIIECTB B armocdepe. Pors Temneparypasix
MHBEPCHUH.
5. MexaHH3MBI CeIMMEHTAIUHN BEIIECTB U3 aTMOCHEDEL, BIUSHIE Pa3MEPOB YACTHI[ HA BpeMs
npeOpIBaHMS B aTMOC(eEpeE.
6. XMAYECKHE IPOLECCH B BEPXHUX CIOSX aTMOCHEPEL.
7. O30H B ctparocdepe. Hynesoit uukit. Dxonorudeckne pyHKIHHE 030HOBOTO CIIOS.
8. O30HOpa3pyIIArONIKe BeecTBa. XJIOPHEIH, a30THBII, BOJIOPOJIHBINA ITUKIIEL
9. CeoGozHEIe panuKaisl B aTMOchepe: 06pazoBaHue, poJib B Tponoc(epHBIX MpoIECcCax.
10. Oxucnenue Metana B Tpomocdepe.
11. ®oToxumuyecKuii cMOr.
12. ObpasoBanwue 030Ha B Tporochepe. BiusHue comepXaHus OKCHIIOB a30Ta.
13. Coenunenus a3ota B Tponochepe.
14. Coenunenus cepsl B Tponocdepe.

15. Aurponorennoe 3arpsi3HeHne atMocheps!. JIOKaIbHBIE U ITI06AIBHEIE IPOOIEMEL.

®oHx  oumeHO4HBIX MaTepuanoB (®OM) A HPOBEHCHMS  ATTECTALHH YPOBHS

ChOPMHPOBAHHOCTH KOMIIETEHIMH OOYYAIOMUKCS [0 MHCIMIIIMHE odopmisieTcss  OTAENBHBIM
JOKYMEHTOM.

6. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUITJINHBI
6.1. Kunroo0ecrne4yeHHOCTH
HavmeHoBaHMe TUTEpaTypHI: aBTOP, HA3BAHKE, BUJ T'on KHUI'OOBECIIEYEHHOCTD
U3/1aHusl, U31aTEIbCTBO U3aHUA

Hanunumue B anexTpoHHOM KaTanore 35C

OcHoBHas nuTepaTypa

1. Betomkun A.I'. TeopeTndeckrie OCHOBBI 3aIIUTHI http://www.studentlibrary.ru/book/ISBN9785
OKpy»karolei cpenpl: Y4eb. nocobue/A.I'. BeTowkuH. - 2012 437200308.html

M.: A6pruc

2. Crpenxos A K., Temnsix C.FO. Oxpana okpysxatoieit http://www.studentlibrary.ru/book/ISBN97
Cpebl ¥ 3KOoIorus ruapocdepsl: YueOHuk. - M.: 2015 85432300423.html

H3znarensctBo ACB
3. lllesuosa H. C. CraHmapTh! Ka4ecTBa OKpyKarouleii

2015 http://znanium.com/bookread2.php?book=5

cpensl: -M; MH.: Hos. 3Hanue 02323
4. Tapacosa, H. I1. OueHka Bo3IeHCTBUS MPOMBIIIEHHBIX http://znanium.com/bookread2.php?book=4
NPEeINPHUATHN Ha OKpYXaroulyio cpeny. - M. : BUHOM. 2012 77279

Jlaboparopus 3HaHui

JonoNHUTEbHAS TUTEpaTypa

1. Jkupapn JIx.E. OcHOBBI XMMHUM OKpYsKaroIeit cpemsl / 2008 http://www.studentlibrary.ru/book/ISBN9785
IepeBon ¢ anri. - M.: ®©USMATIIUT 922110136.html

2. I'puivna E.T1. OCHOBBI XHMUH OKDPYXaIOLIEN CPEpI: 61 neu. 3x3. B 6ubnuoreke Bal'y
yueOHoe nocobue: B 3 4. Y. 1: XuMuyeckre Opoleccs B 2006

atMocepe. Bal'V

3. Komkuna JI.IO. Pacuer koHIeHTpaluii BpeqHbIX http://www studentlibrary.ru/book/ISBN9785
BELIECTB B aTMOCHEPHOM BO3IyXe: yueOHOe rocodue / - 2014 788216836.html

Kazans : U3patensctso KHUTY

4. Tuxounosa U.0O. Dxonoruyeckuit MOHUTOPHHT 2013 http://znanium.com/catalog.php?bookinfo=3
arMoctepsl: - M.: @opym: HUL Uudpa-M 27080
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6.2. Ilepuoanyeckue u3gaHus

1. PXK 196-2. dpusuyeckast Xumust (KPUCTATIOXAMHUS. XUMUS TBEPJOIO TENA. Ta3hl. KUIKOCTH.
aMOp(QHBIE TeNa. MOBEPXHOCTHBIE SBIICHHS. XUMHUS KOJIIOHIOB);

2. Xypnan «I'eoMarHeTusm u aspoHOMHS,

3. KypHan npukiaaHoi XuMHH

6.3. UaTepHeT-pecypcnl
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

NG AW

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE AU CHUITINHBI

HIISI peanu3anuu JaHHOKH AUCIHUIIIIMHBI UMCIOTCS CIIEIUAIbHEIEC IIOMEIIEHUS JIA IPOBEACHU ST
3aHATUH JIEKIHOHHOTO WU OPAaKTHYECKOrO0 THMOB, TEKYILUETO KOHTPOJIA | HpOMC)I(YTO‘—IHOﬁ
aTTECTAllMH, a TAKXE IIOMEIIEHUS JIsI CAMOCTOSATEILHOM pa6OTI>I.
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PN

Pa6ouyro nmporpammy cocraBui 4

TOUEHT Kadeaphl XMMHUH, K.T.H. V’W"C exe—

Penensent

3as. kadenpoit mpod. o6pazosanus BUPO 7 0/). /)

K.IeM.H., ZZ]Z///
o

I[Iporpamma paccmoTpena u 07100peHa Ha 3aceiaHuu Kadeapl XAMUK

Ilpotokon Ne _ 71& ot AY-06 .4/ roma - -
@/ eée,

Kysypman B.A.

IITa6anuna E.A.

Kyxtun B.A.

3aBenyromuii kKabenpoit XuMun
¢

Paboyas nmporpamma paccmorpena u onobpena

Ha 3aCeTlaHiy yIeOHO-METOMYECKO KoMuccuy Hanpasienus 04.03.01 Xumus

Ipotokon Ne _ {0 or_ 56/ rona /’ -
IIpencenarens komuccHu La¥ ncee,

v

Kyxtun B.A.
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JIUCT IEPEYTBEPXIEHU S
PABOYEN ITPOT'PAMMBI JJUCLHUATLIAHBI

Pabouas nporpamMma ono6pena Ha 20 A2 12028 y4eOHBI# roga
IIpoTokoxn 3acenanus kadenpsr Ne /y or 23 9. 2222 ropa

3aBenyrommii Ka«bez{pm’i/é = Wﬁﬂgﬁé ALK,

PaGouas mporpamma ono6pena Ha 20 /20 y4eOHBII roaa
IIpoTokon 3acenanus kapenpsr Ne oT rona
3aBenyromuii Kaheapoi

PaGouyas mporpamma ono6pena Ha 20 /20 y4eOHBII Tona
IIpoToxon 3acenanust kapenper Ne oT roja

3aBenyromumii Kadenpoi
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JIACT PETUCTPALIY N3MEHEHUM
B paboYyI0 IPOrpamMMy JUCIUILTHHBL
"XuMus Bo3aymHoro 6acceitna”
00pasoBaTeIbHOM IPOrpaMMbl HApaBJIeHHS TOATOTOBKY 04.03.0] "Xumus", HanpaBIEeHHOCTS:

XUMUYECKUU AHAaNU3, XUuMU4eCcKas u 3K0J102u4ecKkas IKCnepmusa 06veKmos OprDICGIOLl,;euv cpeabz

Homep BHeceHsl u3sMeHeHHs B yacTu/paszensl Hcnonuurens OcHoBanue
HU3MEHEHHS paboyeii mporpaMmel ®OUO (HOMep M faTa mpoTokona
3aceaHus Kadenpsl)

1
2

3aBenyromuii kaeapoi XUMun /

Iloonuce QHO




