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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-3 CriocobeH mpuMeHsITh METO/IbI O€30TacCHOTO OOpAIICHHS ¢ XUMUYECKUMHU MaTepHaIaMH C YI€TOM UX
(bu3NYECKUX U XUMUYECKUX CBONCTB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-3 CnocobeH npyuMeHsTh | AHaTU3UPyeT HOPMAaTUBHBIE JOKYMEHTBHI, BBIMOJIHSET
METOJIBI OE30IacHOTO XMUMUYECKHNA SKCTIEPUMEHT 110 KOHTPOJIIO SKOJIOTHIECKOTO
o0palleHus: ¢ XUMHUYECKUMH [COCTOSIHUS aTMOC(ephI
MaTepuaaMy C YI4ETOM UX
(PUBUYECKUX M XUMHYECKHUX
CBOWCTB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-3 CrnocobeH TPUMEHSTh METOIbl Oe30MacHOro OOpalieHuss C XUMHUYECKUMU
MaTepuaTaMH ¢ y4eTOM UX (PU3NYEeCKUX U XUMUYECKUX CBOWCTB

Ne HaumeHnoBanue ®opma
/1 JACLIVIUINH, 00yueHHS

OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 3 6 7

1 |Heoprannueckuit +
CUHTE3

2 |Opranuveckuii +
CUHTE3

3 [Texnomornueckast +
MpaKTHKA

4 | Xumuueckas +
TEXHOJIOTHS
OpPraHHYECKUX
BEILIECTB

5 [ Xumnusa u sxonorust +
ruapochepbl




6 | Xumust nmpupoHbIX +
COETMHEHU

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuuiuinHa «XUMHS U OKOJIOTUS arMoc(epbl» OTHOCHUTCS K 4YacTH, (opMupyeMoil ydacTHHKaMu
o0pa3oBarenbHbIX OTHOLICHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucrumnmHa «XUMHS ¥ 9KOJIOTHs aTMoCchephl» n3ydaeTcs B 3 cemecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM TUCIUTUIUHBI:

N OuHas
Bun yueGHOM paboThI
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 72
KonTaktHas pabora 32
Jlexnuu (Jlekrun) 16
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrostenbHas padota (CP) 40
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemecTp

1 Atmocdepa. KonTponsHas
Crpoenue. 3 3 8 pabora; Onpoc
OyHKIUU

2 N3menenune KOJJIOKBUYM
XUMHYECKOTO

313 |8
cocraBa aTMoc(epsl
Y KJIMMaTa 3eMIIH.

3 XuMu4eckue Ompoc
MIPOIIECCHI B 312 |3
BEPXHUX CIIOSIX
arMocdepsl.

4 XUMHUYECKHE Konnoksuym;
IIPOLIECCHI B 312 |8 KontponbpHas
Tpornochepe pabora

5 KonTtpons n KonTtponbHas
yIIpaBJICHHE pabora; oT4eT 1Mo
Ka4eCTBOM 4 16 |8 nabopaTopHOi
aTMochepHOTO pabore
BO3yXa

Tema 1. Armocdepa. Ctpoenne. @®ynxuun (I1K-3)
Jlexknus.



['a30BBIl cOCTaB, CTPOCHHE M PAAMALMOHHBIA pexxuM armocdepsl. TemmeparypHblii U OapUUecKHii

rpaaueHT armochepsl. DyHkimu arMmocepbl. PakTopbl GopMUpOBaHHS COCTaBa aTMOC(HEPHOTO BO3LyXa.
IIpakTH4Yeckoe 3aHATHE.

Pemenue 3amad. PacueTsl ¢ HCIIOIB30BaHUEM YPABHEHHS COCTOSHUS I'a30B

TUIIOBBIE 3aJaHUS

3anada 1. [IpenenbHO nomycTHMble KOHLEHTPAMU B aTMOC(HEPHOM BO3AYXE BBICOKOTOKCHYHBIX BEIECTB
Metunuzonuanata (CH3NCO) u docrena (COCI2) mpu masnenuun 1,013%105 Ila u temmeparype 20°C
cocTaBisAOT cooTBeTcTBeHHO 1,3x10- 6 u 1,0x10-5 06.%. Paccumrars I1JIK ykazaHHBIX XHUMHUYECKHX
COEINHEHNI B MI/M3.

3amaua 2.. Monsipaas Macca niectunuaa mMeradoca 219 r/mMonb, a MaccoBble IOJNH yITIEponaa, BOIOPOAA,
kucinopoga u ¢ochopa B ero moiekyne paBHbl cooTBeTcTBeHHO 38,36%; 4,57%; 36,53% u 14,16%.
OcranpHoe a3oT. Haiitu monekymsipayto dopmyny mertadoca. Paccuntars Mmaccy Meradoca B 1 M3 Bo3ayxa
npu 20°C B yCIOBHUAX HACHILIIECHHS, €CIU €r0 JABJICHHE HACBIIMICHHOTO Mapa MpU ATUX YCIOBHUSAX PABHO
1,3x10-3 ITa.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. TloBropeHue M3yuyeHHBIX TeM, paboTa ¢ KOHCIIEKTOM JIEKIIUH, pEKOMEHyeMOH TUTepaTypoOu.
2. IloaroroBka K KOJUIOKBUYMY
3. MOATOTOBKA K KOHTPOJLHOM paboTe

Tema 2. U3MeHeHHne XMMHYECKOro cocTtaBa atMocdepsl 1 kanmara 3emun. (ITIK-3)
Jlexknus.

[Tpupona napuukoBoro 3¢dekra. /[nokcua yrmepoaa u ero NpoCTPaHCTBEHHO-BPEMEHHOE pacIpeiesicHHe,
MCTOYHUKHU M CTOKHM B HACTOSAIIEE BPeMs, MOJIENU TNI00ATBHOTO IUKJIA M CLIEHAPUHN BO3MOXKHOTO M3MEHEHUS
YPOBHSI €r0 KOHIIGHTPALUHU B OyIyIIeM.

Mertan, ero coaep>kaHue U pacrmpenerneHue B atMocdepe, HICTOUHUKU M CTOKM MeTaHa. OKcuIbl a30oTa U
(bpeoHsbl, UX colepKaHHUE U paclpesaeseHre B atMochepe, UCTOYHUKU U CTOKA. MeXxaHH3Mbl XUMUYECKUX
MpEeBpaLIeHUH yIIeBOAOPOAOB, GTOPXIOpATKAHOB U OKCHJIOB a30Ta B aTMocdepe.

IIpakTH4eckoe 3aHATHE.
CemuHap.
TunoBbie BOIPOCHI A1t 00CYKICHHS:

1.IIpupona napaukoBoro ¢ dekra. J[MoKkcua yriepoaa U ero NpocTpaHCTBEHHO-BPEMEHHOE
pacripeniesieHie, UCTOYHUKHA U CTOKU B HACTOSIIIEE BPEMsI.

2. Mozienu o0aIbHOTO UK U CLHEHAPUX BO3MOYKHOTO U3MEHEHUS YPOBHSI €r0 KOHIIEHTPAINH B
OyayIem.
3. MeraH, ero cofepkaHue U pacrpeneiieHne B atMmocdepe, ICTOYHUKHA U CTOKHA METaHa.
4. Oxcupasl a30Ta ¥ (PpEoHBl, UX COAEPIKAHUE U pacHpeesicHre B aTMOoc(epe, UICTOYHUKU U CTOKH.
5. MexaHu3Mbl XUMHUECKHX MIPEBPALICHUH YIIIEBOIOPOI0B, GTOPXIOPATKAHOB U OKCHJIOB a30Ta B
arMocdepe

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. IloBTOpEHUE U3yUYEHHBIX Te€M, paboTa ¢ KOHCIIEKTOM JIEKLIUH, PEKOMEHIyeMOM JINTEPaTypOil.
2. [TonroroBka K KOJUIOKBUYMY

Tema 3. Xumuueckue npoueccbl B BepxHux ciaosix armocdepsnl. (IIK-3)

Jlekumus.
DOTOXMMHUYECKHE MPOLECCHl B BEPXHUX CIIOSX 3eMHOM armMocdeprl. OCHOBHbBIE PEaKIMOHHO CIIOCOOHBIE
yacTUllbl HOHOCQepbl U crparocheprl. Xumus crparocepHoro o3zoHa. McTouieHre 030HOBOTO CIOS.
KHUCJIOPOJHBIN, BOJAOPOIHBIN, XJIOPHBIA U a30THBIA IUKIBI 030HA. OCOOCHHOCTH (PUBUKO-XMMHYECKUX M
JUHAMHYECKHUX MPOLECCOB B apKTUYECKOU cTpaTocdepe.

IIpakTnyeckoe 3ansATHE.
1 Pemienue 3agau.
TunoBsie 3amanust



1. 3aBucumocTh KOHCTaHTHI ckopocTH peakiun: OH + O3 — H20 + O2 nepenaercst ypaBuenuem k = 1,3
-10-12exp(-956/T) cm3c-1.

Kak u3mMeHuTCsl CKOpOCTh 3TOM peakluy npu

A) noBeIIIeHNH TeMriepaTypsl oT -70 mo -30°C?

b) ymenbienun remneparypsl B 4 paza?

B) noBeimennu Temmneparypsl B 2,5 paza?

I') nonnxkenuu temneparypsl ot -20 1o -60°C?

J1) OBBIIIIEHUW TEMIIEPATyPhl PEaKIuu B 5 pa3?

2. Kak m3menurcst koHcTanTa ckopoct k = 3,6 -10-31exp(-170/T) cmbc¢-1 peakuuu:
O+0+M — 02 + M, ecimn

A) Temneparypa peakuuu NoBbICUTCS B 3 pa3a?

b) remneparypa norusurcs ot -30 mo -80°C?

B) Temneparypa peakuuu Bo3pacrer B 1,2 paza?

I') remneparypa noBeicutcs ot -70 g0 -45°C?

J1) Temneparypa noHu3urcs B 2 paza?

3. Peaknusa: H + O3 — O2 + OH xapakrepu3yeTcsi KOHCTAaHTON CKOPOCTH
k=1,5-10-12T1/2. HaiiTu u3MeHEeHUE CKOPOCTHU PEAKIINH MIPH:

a) MOBBINIIEHUHU TemIieparypsl oT -90 o -40°C;

0) MOHMKEHUH TemIeparypsl ot -35 no -77°C;

B) YMEHbIIIEHUU Temmeparypsl B 0,5 pasa;

I') MOBBILIEHUH TEMIIEpaTypbl peakuuu B 1,5 pa3sa;

1) TIOBBIIIIEHUHW TeMIIepaTypsl oT -82 1o -44°C.

4. HazoBuTe MOJIEKYISIPHOCTh peakiuu oOpa30BaHUs JAUOKCHIA a30Ta IMPU B3aUMOJCHCTBUU MOHOOKCH/IA
a30Ta C TUAPONEPOKCUAHBIM paJuKaioM. Hanummnre KUHETHMUECKOE ypaBHEHHE M YKaXHUTE, B KaKUX
€IMHNLAX BBIPAKAIOTCS KOHCTAHThI CKOPOCTEH peakLni.

2.Cemunap. O0cyxaeHue BONPOCOB.

1. Ha3oBuTe ecTecTBEHHBIE MPOLIECCHI, OTBETCTBEHHBIE 32 COIEpPIKaHUE 030HA B cparocdepe.

2. Ilouemy MakcHMajbHOE COAEpKaHHME O30HA B cTparocdepe HaOMIOAAeTCs HAJl BHICOKUMH IIMPOTAMU B
000MX MOJyIIapUsX, a He HaJ SKBaTOpOM?

3. Ha3zoBure OCHOBHBIE LHUKIBI pa3pylieHus crparocepHOro o3oHa. Belgenure Te U3 HHUX, KOTOpHIE
OTIPENIETISAIOTCS IIaBHBIM 00pa30M JesITeIbHOCTBIO YeJIOBEKa.

4. Ha3oBuTE OCHOBHBIEC pE€3€pBYyapHBIC ra3bl IIUKIIBI XJIOPA.

5. Hanumute ypaBHEHUS peakiiy, WUTIOCTPUPYIOIIMX B3aUMOJCHCTBUE LUKIIOB XJIOpa U a30Ta, IIUKIIOB
xJiopa u 6poma.

6. B ueM cyrb (QeHOMEHa «aHTAPKTHMUYECKOM O030HOBOM JIbIpb»? KakoBa ponp OUHAMHYECKHX U
reTepOreHHBIX XMMUYECKUX MPOIIECCOB B €€ 00pa3oBaHUU?

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [ToBTOpEHME N3YUEHHBIX TEM, PabOTa C KOHCIIEKTOM JICKIIUH, PEKOMEHIyeMOU JTUTEPATyPOH.
2. IloarotoBka K KOJUIOKBUYMY

Tema 4. Xumuueckne npoueccsl B Tponocgepe (IIK-3)
Jlexknus.
Tpomnocdepa kak rmoOanbHBIA OKHUCTUTENBHBIN pe3epByap. OCHOBHBIE PEAKIIMOHHO CIIOCOOHBIC YACTHUIILI B
tponiocepe. Tazodasupie peakiuu B Tpomocdepe. OKUCICHHE OpPraHUYECKUX COCIUHEHUH.
doToxuMHuUYeCKUN CMOTI. DKOJIOTUYECKUE IIOCJICACTBUA YBCIIMUCHUA YBCIIMUCHUA COACPIKAHUA
($hOTOOKCHIAaHTOB B aTMocdepe.



Kucnoroobpasyromue KOMHOHEHTHI armMocdepsl. Jlnokcun yraepoga u  oOmMI HMOHHBIA  OaslaHC
armoc(epHbpix ocagkoB. Coenunenus asora B Tpomnocgepe. CoenuHeHus cepsl B Tporocdepe.
OOpa3oBaHue HU3MIMX KapOOHOBBIX KUCIOT. BbIBeeHNEe KUCIOT U MX MPEAIIECTBEHHUKOB U3 aTMOCQEPHI.
PactBopenne u mepeHoc B xkuakyio ¢azy. Cyxoe ocaxkzaenue. OOLMI NOTOK Ha MOACTUIIAIOLIYIO
MIOBEPXHOCTb.

AtmocdepHbIii a’po3onb. HoMeHkIaTypa U OCHOBHBIC YEPTHI pacmlpeiesieHus: aTMOCHEPHOTO a’pO30Js.
XUMHAYECKHM COCTaB M ONTHYECKME CBOMCTBA a3p030Js. XHUMHYECKHE MPOLECCHl C y4YaCTUEM
aTMOC(EepHOTO a3pO30JIs.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3a1a4 ¥ ynpasKkHeHHH.
Tunosble 3a1aHus
1. B pesynbrare 3a1moBoro BeIOpOca COISTHONW KHCIOTHI B BOOeM, coaepxkamuii 5-105 M3 BofbI,
KOHIICHTpaIHs ruapokapOoHaT-uona monusmiack Ha 50 mr/n. Cauras, 9To IpyruxX B3aUMOACHCTBUN B
BO/IOEME HE MPOU30IILIO0, paccuuTarh Maccy 15% — ro pacTBopa KUCIOTHI, OMABIIECH B BOJOEM.

2. Paccuurare pH BombI, €ciii B OTCYTCTBUE APYTHX (DAKTOPOB €€ BOJOPOMHBIN MOKA3aTEIh OMPEAEISIETCS
HaJU4YMEeM HOHOB QJIIOMHUHUS B KOHIICHTpaluu 2,7 Mr/a, TuAponm3yrommxcs a0 uoHoB Al(OH)2+.
Koncranty nuccormarnuu A1(OH)3 o Tpetbeit crynenu npuHATh paBHoit 1,4-10 -9.

3. Hanmmmre cxembl okucnenus ¢opmanpaeruna 10 CO2 B «4UCTOM» U 3arpsI3HEHHOM MOHOOKCHIIOM
BO3/YXE.
4. ITpeanoxure MEXaHU3M MOJTHOTO OKMCIICHUS aMMHUaKa B HHXKHEH atMocdepe.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1. IToBTOpEeHHE U3YUECHHBIX TeM, paboTa ¢ KOHCIIEKTOM JICKIIMHA, PEKOMEHTyeMOM JTUTEepaTypoi
2.IToaroToBka K KOJJIOKBUYMY, KOHTPOJIBHOM padore.
3. IToaroroBka KOHCIIEKTA 110 TEMaM:

o BriusiHME KMCIIOTHBIX OCaaKOB Ha Orocdepy U YelloBeKa.

o CrocoOBblI 3a1UTEI OT KUCIOTHBIX OCAIKOB

Tema S. KoHTpoJIb M ynIpaB/ieHHe KauecTBOM aTMoc(pepHoro Bo3ayxa (ITK-3)
Jlexknus.
YcTaHOBJICHHE TIPEIETbHO AOMYCTUMBIX KOHIIEHTpAIi. DPPEKT CyMMaIiy U ero y4er .
MOHUTOPHUHT 3arps3HeHUsT aTMOC(HEpPHOTO BO3ayxa. MeToIbl KOHTPOJIA.
IIpakTH4eckoe 3aHATHE.
1. Pacuersbl, cBsi3aHHbIE ¢ UCNIOJb30BAHMEM HWJIH OIEHKOM NMpeaebHbIX BeJIUYHH
THIIOBBIE 3aJaHUSI

3amaga 1. OmnpenenuTs HAWUOOJBIIYIO MacCy MeAHW, KOTOPYHO MOXXHO pPAacTBOPUTH B HW30OBITKE
KOHIICHTPUPOBAHHON a30THOM KHCIJIOTHI, YTOOBI comepxkanue okcuaa azora (IV) B momerienun pazmepamu
6'12°3 m ne npesbimano ero I1JIKp.3., paBuoit 1,087x10-4 MMons/n. Bo ckoibko pa3z OyaeT mpeBbIIeHa
ITIKp.3. okcuna azota (IV) mpu pactBopeHuu 1,5 T METAIITUYECKON MEIA B 3TUX YCIOBUSAX ?
3amaua 2. KoHleHTpanus moyutitoTaiTa A B aTMOC(HEPHOM BO3JIyXe HUXKE MPEACTHbHO-TOMYCTUMON B 5 pas.
B pesynbrare aBapuu B BO3IyXe MOSIBUJICA 3arps3HUTENb B B KOHIEHTpALMu, B 5 pa3 MPEBBIMIAIOLIEH €ro
[1/IKa... Paccumrarp, OymeT 1M mTpeBblieHa TnpuBeaAcHHas (cymmapnas) II/IKa.B B ycrmoBusx
CUHEpPreTUYeCKOro U aHTarOHUCTUYECKOTO B3aUMOBIIHSIHUS 3arpS3HUTENCH.
3anada 3. BpemeHnHas nomycTumasi KOHIEHTpAIUs ABYXaTOMHOTO MPEAENbHOr0 anudaTHieckoro Crupra B
Bo3yxe paboueit 30HbI paBHa 0,01 mr/m3. Haittu LJI50 crupra, eciam maccoBasi 0N KHCJIOpOIa B
MoJIeKye cniupTa paBHa 51,6%.
2. JlaboparopHas padora «JKcnmpecc-onpenejeHie KOHIHEHTPAUMHU 3arpsi3HAKOIINX BelleCcTB B
aTMoc(epHOM BO31yXe»
Conepxanue.
Omnpenenenue comepkanusi B atMmocepHoMm Boznyxe (Bosmyxe paboueit 30HBI) SKOTOKCHKAHTOB (OKCHIBI
a30Ta, OKCHUJIbI YIVIepoJa, aMMHAaK U JIp) METOAOM MHIUKATOPHBIX TPYyOOK

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. mOATOTOBKA K KOHTPOJIBHON paboTe

2. HOATOTOBUTH OTBETHI HA BOIIPOCHI:

1. Kaxue rnoka3zareiy UCHIONb3YIOT Il CAHUTAPHO-TUTHEHUYECKOM OLIEHKU COCTOSIHUS aTMOC(EpHOTrO
BO3/YyXa.

2. Kakue Gpu3uKo-XuMHUECKHUE METOIbI KOHTPOJISI Ta30BBIX MPUMECe BbI 3HaeTe?

3. Kakue cymecTByroT MeTonbI 0TO0pa 1mpob Bo3ayxa?

4.B ueM 3akirogaetcst PyHKIMS TOCTOB HAOMIONEHUS: CTAIMOHAPHBIX, MAPIIPYTHBIX, TIEPEABMKHBIX
(mondaxenbHEIE).

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocTs — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB Kakaplid
* npemuanbHble 6amiel — 10 6amioB

Pacrnipenenenne 6aioB 1Mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHIATUS U OIIEHKU

Te | /BHUI y4eOHOH |TEKylIero | KOI-BO

MBI paboThI KOHTpois | Oamios
/ cpe3sl

1. Atmocdepa. | KoaTpons 15 5 3amady, 3 6ayia 3a MPaBUIIHLHO PEIICHHYIO 3a7aqy

CrpocHue. Has
DOyHKIINN pabora

Ompoc 10 2 6armia 3a KaX bl TPaBUIHHBIA OTBET.




H3menenue
XHMHUYECKOTO
cocTaBa
arMocdepsl U
KJIAMaTa 3eMIIH.

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM.

XUMHAYECKHE
MPOLIECCHI B
BEPXHUX CIOAX
arMocdeps.

Ompoc

10

2 Oania 3a IpaBUIILHBIN OTBET, 1 6aUT 32 OTBET C HEJJOYCTOM.

10



XUMHUYECKHUE
MPOIIECCHI B
Tpomochepe

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTABISIETCS, €CIOM  CTYOGHT OOHapyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0aminoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
M3J1araeT Marepuan

KounTtpoinb
Has
pabora

15

5 3aganuii mo 3 Oayra 3a KaXa0e BEpHOE

Koutpons n
yIpaBieHHe
KaueCTBOM
arMochepHOTOo
BO3yXa

KonTtpoinb
Has
pabora

10

5 3amady, 2 6ayia 3a KaKIyI0 IPABIIIBHO PEIICHHYIO

OTYET 10
maboparop
HOI
pabore

10

5 0aJyuUIOB OIEHUBACTCS TEXHUKA BHITIOTHEHUS 1ab0paToOpHOI paboTHI,
2 6amna- oopMIICHHE,
3 Oayuta- pacueThl M OTBETHI Ha KOHTPOJIHHBIC BOIIPOCHL.

ITocemaeMocThb

10

10 6amnoB — crynent nocetnn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT moceTwus He MeHee 80% 3aHATHil

4-6 6amnoB — cTyneHT nmocetun He Mmeree 50% 3anaTuit

1-3 Ganma — CTyIeHT moceTHI He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

IIpeMuansHBIC OaITHI

10

MOTYyT OBITH HaAQYUCJICHBI 3a IMOCTOSHHYIO AKTUBHOCTb Ha
MMPAKTHYCCKUX 3aHATUAX

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

50

Ha4YMCIISIOTCS 32 PEIICHUE 3aJaHUH TEKYIIEr0 KOHTPOIIsS
206amnoB- penieHne 3anad, 30 O6ayUIOB - OTBETHI Ha TEOPETHYCCKUEC
BOIIPOCHI

HUroro 3a cemectp

100

11



12
HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 2. I3MeHeHHE XUMUYECKOTO COCTaBa aTMOC(ephl U KIUMaTa 3eMJIH.

1. Ha3zoBuTe OCHOBHBIC MTAPHUKOBBIC Ta3bl U UX BKJIAJ B COBPEMEHHBIN MMAPHUKOBBIHN 3 deKT atMmochepbl
3emJu.

2. O0bscCHUTE TPUYUHY HEMPOMOPLUUOHAIBEHO OOJBIIOrO BKIIaJa METaHa B TAPHUKOBOE MOTEIJICHHE.
3. Kak BrusieT cenbCKOX03MCTBEHHAS ACSITEIHOCTh HA ITI00ATbHBIN OFODKET AHOKCHIA yriepoaa?

4. HazoBuTe OCHOBHBIC HCTOUYHUKH arMOc(epHOro MeraHa u okcuaa azora (I) n kmaccudumupyiite ux mo
KaTeropusiM: MPUPOJHBIE, KBa3UIPUPOAHbBIE, AHTPOTIOT€HHBIE.

7. KakoBbl OCHOBHBIE HCTOYHHKM W MYTHU MOCTYIUICHHS XJIOPGTOPYIIEBOJOPOJOB M OKCHUIOB a30Ta B
Tponocdepy u crparochepy?

8. Kak MeHAI0TCSI OCHOBHBIE ITyTH CTOKAa M BpeMs KU3HU XJIOP(TOPYTIIEBOIOPOIOB B 3aBUCUMOCTH OT UX
cocrasa?

9. Kakne mpu4rHBI TPUBOIAT K BOSHUKHOBEHHIO TEMITEPATYPHBIX HHBEPCUH B Tporocdepe?

10. Kak MeHs10CH coepkaHue JUOKCHIa yriepoa B aTMochepe B pa3TuuHbIe IEPUOIbl HCTOPUH 3eMITU?
11. Kakue MexayHapOoAHbIE TOKYMEHThI HAallpaBieHbl HA OrPaHUYEHHE MOCTYIUICHHUS MapHUKOBBIX T'a30B B
atmocdepy?

12. Kakyio cpefHiolo TemIepaTypy MOXHO ObLJIO Obl OKMAATh HA IJIAHETE B COOTBETCTBUU C JAHHBIMHU
paauanuonHoro Oananca? IlonTeepaute 310 pacyerom. [loueMy cpenHsis mobanbHas TeMIleparypa BbIIe
pacCUYMTAHHBIX 3HAYCHUI?

13. CpaBHute cnekTpsl nocrynawoomero Ha 3emno oT ColHIIA M MCIYCKaeMOro 3eMied M3IIydeHUs co
CIIEKTPAaMH MONIOIIEHNUSI MOJIEKYJI IMOKCUIA YIIIEPOAA U IapOB BOJBI.

Tema 4. XuMu4ecKkue mpoIiecchl B Tporochepe

1. ®OTOXMMHUYECKHE MPOIIECCHI B BEPXHUX CIOAX 3eMHOU aTMoc(hepbl. OCHOBHBIC PEAKIIMOHHO- CTIOCOOHBIE
YaCTHUIBI HOHOC(]EPHI U cTpaTochepsl.

2. Xumus ctparocepHoro o3oHa. VcTomieHne 030HOBOTO CJI0S. KHUCJIOPOIHBIN, BOAOPOIHBIN, XJIOPHBINA 1
a30THBIN LIUKJILI O30HA.

3. OcoOeHHOCTH (PUBHKO-XMMHUYECKUX U JUHAMUYCCKHUX MTPOIIECCOB B apKTUUYECKOM cTpaTocdepe.

4. Tponocdepa Kak ro0aNbHbIM OKUCIUTENBHBINA pe3epByap. OCHOBHBIE PEaKLIIMOHHO CIIOCOOHBIE YaCTHUIIBI
B Tponiocepe. 'azodasznbie peakiuu B Tponochepe.

5. OkucieHne OpraHuuecKux coeuHeHn. DOTOXUMUYECKUN CMOT.

6. DKOJIOTHYeCKUe MOCIIEACTBHS YBEINUEHUS YBEIIMUCHUS coiep kaHus (POTOOKCHIAHTOB B aTMocdepe.

7. KucnorooOpasyroomue KOMIOHEHTHl atMmocdepsl. Jluokcma yriepona M oOmMil MOHHBIN OamaHc
aTMOC(EPHBIX OCAIKOB.

8. Coenunenus azora B Tponocdepe.
9. CoenuHeHust cepbl B Tporocdepe.

10. OOpa3oBaHme HU3MIUX KapOOHOBBIX KHUCIIOT. BBIBECHHE KHCIOT M WX MPEANICCTBEHHUKOB U3
armocdepsl. PacTBopeHue u nepeHoc B KUAKYIO (asy.



11. Cyxoe ocaxnenue. OOLIHMI MOTOK HA OACTUIIAIOUTYIO TOBEPXHOCTb.
12. AtmocdepHsIii a3po30ib. HoMeHKIaTypa 1 OCHOBHBIC YEPTHI paclpeiesICHHsI aTMOC(EPHOTO adpPO30JIsl.

13.XuMHuuecKkuid COCTaB M ONTHUYECKHE CBOMCTBA a3po30Jid. XHUMHUYECKHE IMPOLECChl C Y4acTHEM
aTMOC(EepHOTO a3pO30JIs.

KounTtpoJsbHnast padora

Tema 1. Armocdepa. Crpoenue. OyHKIUN
3anmada 1. B BRIXJIOMHBIX ra3ax IBUTATENsl aBTOMOOWIIS IPU PA3TUYHBIX PEXKUMAaX €ro paboThl CoAepKaHKe
CO cocrasnser (mac. %):Ha cpeHEN CKOPOCTH — 5, Ha XOJI0CTOM X0y — 7, IIPH MOBBIILIEHUU CKOPOCTHU — 4,
IIPU CHUKEHUH CKOPOCTH — 5. Ckoinbko kmitorpamMmmoB CO BbIIENNUTCS B cOCTaBe | T BBIXJIONHBIX I'a30B,
€CJIM TOJIU BPEMEHHU pabOoThHI IBUTATENs B yKa3aHHBIX pexumax paBHbl: 0,45; 0,45; 0,05; 0,05? Cuurars, 4to
pacxo/l TOIJIMBA B €IMHUILY BPEMEHU MIPU CPEIHEN CKOPOCTH, MOBBILICHUU U TOHUKEHUU CKOPOCTH
OJIMHAKOBHI, a IpH paboTe Ha XOJIOCTOM X0y B 4 paza MEHbIIIE, YeM Ha OCTAIBHBIX PEKUMAX.
3amaua 2. Beixmiomnneie ra3sl aBToMmoomiis coaepxkar: 6,3%\CO, 8,9% CO2; 2,3% 02; 0,9% CH4; 3% H2 u
78,6% N2 (ykxa3aH oO0beMHBIN mpoueHT). Haiitu komudectBo BemecTBa B 1 M3 BBIXJIONHBIX T'a30B U HX
maccy nipu 70°C u gaBnennu 1,5 x105 I1a.
3amaya 3. B momemiennu oobemoMm 50 M3 pazmunu pryTh. Kakas ee macca ucnapurcs npu 20°C B TeueHue
CYTOK, €CJIM JaBJieHHE HaChIIIEHHOro mapa prytu cocrasiser 0,16 Ila, a B pe3ynprare oOMeHa BO3IyX
cmenutcs 10 pa3. byaer nmu npebimena [TAK(Hg), paBras 10-2 mr/m3. KakoBa KpaTHOCTH IPEBBIICHUS ?
3amaua 4. Beixmomnneie rassl aBTomMmoomiis coaepxkar: 6,3% CO, 8,9% CO2; 2,3% 02; 0,9% CH4; 3% H2 u
78,6% N2 (ykazaH oO0beMHBIN mpoueHT). Haiitu komudectBo BemecTBa B 1 M3 BBIXJIONHBIX T'a30B U HX
maccy nipu 70°C u gaBnennu 1,5 x105 I1a.
3anmada 5.. B kabune aBromobuist koHmentpaius CO cocrasuna 50 mr/m3. KakoB 06bemubIi miporieHT CO
B TakoM Bozayxe npu 20°C u gasnenun 105 I1a?

Tema 4. XumMuueckue mporeccsl B Tporocdepe
1. Hanmummmre cxembl OKUCIIeHHS (popManmbAeruaa 10 YIIEKUCIIOTO ra3a B «4UCTOMY U 3arpsi3HEHHOM
BO3/YXE.
2. O1ieHuTe NOTOK 030HA Ha MOBEpXHOCTH MupoBoro okeana (3,61x108 km2), npuHUMas CpeIHIO0
KOHIICHTpAINIo 030Ha paBHOU 7%1011 cM—3 s Tporochepsi.
3. B pe3ynbraTe 3aimoBoro BEIOpOCa YKCYCHOU KUCTIOTHI B BogoeM o0beMoM 106 M3 KOHIIEHTpalus
areTar-uoHoB B HeM coctaBmia 10-4 monw/n. Paccunrars Maccy momnasiieil B BOgoeM KUCIOTHI, eciun Ka =
1,75-10-5.
4. Beruncnuthb KoHueHTpanuo nonoB H+ u OH- u pH pactBopa, nonyuennoro cmemenuem 25 m3 0,2 M
pactBopa CH3COOH u 15 M3 0,1 M pactBopa arerara HaTpus, €CJIA
5. B Boxy momnan rmanucTeiii ammonwuii. Kakas Benmnuuna pH Oyzner HaBsizana pactBopy, eciu Kal =
6,2-10-10 u Kall = 1,75-10-5? KakoBa cTeneHb ruiposin3a coiau?

Tema 5. KoHTpomnb U yIipaBlieHUE Ka4e€CTBOM aTMOC(EPHOTO BO3yXa
TUIIOBBIC 33aJaHUS
3amaya 1. OnpenenuTs HaUOOJBIIYIO MacCy MEIH, KOTOPYIO MOYKHO PaCTBOPUTH B N30BITKE
KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI, YTOOBI coiepkanne okcuaa azora (IV) B momemenuu pasmepamu
6123 M ne npessimaino ero [1/1Kp.3., paBuoii 1,087x10-4 mMoins/i1. Bo ckoibKo pa3 OyaeT npeBbIlIeHa
IT1Kp.3. oxcuaa azora (IV) npu pactBopenuu 1,5 r MeTaIM4eckoil MeIU B 3TUX YCIOBHSIX?
3anaya 2. KoHnenrpanus nowmoTanta A B aTMoc(epHOM BO3IyXe HMXKE MPEAeTbHO-I0MyCTHMOM B 5 pas.
B pesynbrare aBapuu B BO3AYXE IMOABWICS 3arpsA3HUTENb B B KOHIEHTpauuu, B 5 pa3 MPEBBILIAIONIEH €ro
[1Ka.B.. Paccumrarb, Oymer nu mpeBbllieHa npuBeaeHHas (cymmapnas) II[IKa.B B ycmoBusix
CHUHEPreTUYECKOTO U aHTarOHUCTUYECKOTO B3aUMOBIIMSIHUSL 3arPSA3HUTENCH.
3amaya 3. BpemeHHas [omycTUMasi KOHIIGHTPALUS JIByXaTOMHOTO MPENEIbHOr0 ann(aTHyecKoro Crupra B
BO3ayxe paboueii 30Hbl paBHa 0,01 mr/m3. Haittu LI5S0 cnmpra, ecnm maccoBas A0Sl KUCIOPOAA B
MoJieKyJe cnupTa paBHa 51,6%.
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3anauda 4. Jlnsa Hekotoporo BemecTsa paccuntanHele B/IKc.cu BIKp.3. paBHbl coorBeTctBenHo 0,05 u 0,08
Mmr/m3. HaliTi eroMomsipHy o Maccy.

3amaya 5. WHTerpanpHas OTHOCUTeNbHass omnacHOCTh (enomapaBHa 310 T1/T. Paccuumrare ero
cpennecyrounyto  [IJAK, ecmu IIJJKp.3. u  monpaBouyHble  KOA(PPHUIMEHTH  MHTETPaJIbHON
OTHOCHUTEIILHOMOMIACHOCTH paBHBI cOOTBETCTBEHHO 0,3 Mr/m3, 1 1 1,2,

Omnpoc

Tema 1. Atmocdepa. Crpoenne. @yHKIMU
1. [laiiTe onpeneneHune, 4To MOHUMAIOT MO «aTMocdepoit 3emim.

2. Kak MeHsieTcs CHEKTp COJIHEYHOTO M3IIYYCHHUS MPH MPOXOXKAeHUH depe3 atmocdepy 3emmu? [louemy
MIPOUCXOSAT U3MEHEHHUSI CIeKTpa?

3. Hapucyiite n 00bsCHUTE 3aBUCUMOCTB TEMIIEPATYPbI aTMOC(EPHI OT BBICOTHI HAJl YPOBHEM MOPSI.

4. Kak u3aMeHstoTCs CoAep >KaHue OCHOBHBIX KOMIIOHEHTOB aTMoc(epsl U JaBIEHUE ¢ U3MEHEHUEM BBICOTHI?
5. JlaiiTe onpeneneHne MOHATHIA: UCTOYHUKH, CTOKH, BpEeMs )KU3HU IpuMeceil B atMocdepe.

6. B xakux eMHUIAX NPUHATO BBIPAXKATh COIEPKaHNE OCHOBHBIX M IPUMECHBIX ra3oB B arMochepe?

10. Kak cBsi3aHbI 3HaYE€HUS TEMIIEPATYPHOTO TPaIUeHTa B Tporocdepe ¢ yCTOMYMBOCTHIO aTMOC(hEphI?

11. JlaiiTe XapakKTEpUCTUKY MPUPOIHBIX U aHTPOMOTCHHBIX UCTOUHUKOB MOCTYIUICHUSI COSIUHEHHI CEPhI B
atMocadepy.

Tema 3. XuMu4eck#e nporecchl B BEPXHUX CIOSIX aTMOCHEPHI.
1. Yto Takoe 030HOBBIM CJIOI TJIAHETHI, YTO TAKOE «O30HOBAS AbIpa»?

2. Kak MeHsercs conepkaHue oO30Ha B arMocdepe ¢ H3MEHEHHEM BBICOTHI HAaJ YPOBHEM MODA,
reorpa(gpuuecKoit MUpPOTHI, BpeMEHHU rofa?

3. MOXHO 11 CpaBHUTH KOHLIEHTPAIIUIO 030HA, BRIpaKEHHYIO B enuHuIax /loocona u B ppm?
4. Yto Takoe «HYJIEBOW» LUK 030HA?
5. Kakue mpotiieccrl MPUBOAST K HAPYLICHUIO «HYJIEBOroy» 1KKIa 030Ha? [IpuBeanTe ypaBHEeHUs peaKIuil.

6. Kakue npoueccbl NpUBOAAT K MPEPHIBAHUIO XJIOPHOTO, BOAOPOAHOIO U a30THOTO IMKJIOB, HAPYLIAOIINX
«HyneBOW» KK o30Ha? [IpuBenuTe ypaBHEHUs peaKilHil.

7. [Ipoananu3upyiTe MPUINHBI 00Pa30BaHUS «O30HOBBIX JBIP» HaJ AHTaAPKTHIOM.

8. [Ipoananu3upyiiTe MpUUMHBI 00OPA30BAHUS «O30HOBBIX JIBIP» HaJl APKTUKOH.

9. KakoBbl OCHOBHBIE HCTOYHHKM W MYTHU MOCTYIUICHHS XJIOPGTOPYIIEBOJOPOJOB M OKCHUIOB a30Ta B
Tponocdepy u crparochepy?

10. Kak xogupytoT XJ10phTOpyTIIeBOIOPOIBI?

11. Kak MeHsiiach KOHIIEHTpAIHs 030Ha B aTMocdepe B KoHIe XX B.?

12. IlpuBeauTe mpUMepbl MEKTYHAPOIHBIX COTIIAICHUA B 00JIACTH COXPAaHEHHUS 030HOBOTO CJIOSI TUIAHETHI.
13. Tlouemy cBOOOTHBIC pAAMKANIBI, O30H M JIPYTHE€ OKHUCIUTENH, KOHIICHTPAIUS KOTOPHIX 3HAYUTEIHHO
HUKE, YeM Yy KHUCIIOpOJia, UTPAIOT OCHOBHYIO POJb B MpPOIIECCaX OKHUCIEHUs MpuMeceil B arMocdepHOM
BO3TYyXE?

14. Kakue npuauHbI TPUBOJIAT K BOSHUKHOBEHHIO TEMIIEPATyPHBIX HHBEPCH B Tporocdepe?

15. OxapakrepusyiiTe MCTOYHMKH, MACIITA0Obl MOCTYIUICHHS M IMYTH CTOKAa COEIMHEHMH a30Ta B €ro
aTMOC(EPHOM ITHKIIE.

0TYeT 10 JJa0opaTopHoil padoTte

Tema 5. KoHTposb 1 yrpaBieHHEe KaueCTBOM aTMOC(EpHOTO BO3AyXa
1. HazoBuTe 061acTh NpUMEHEHHS UHANKATOPHBIX TPYOOK.
2. Ha yem ocHOBaH NPUHITUTT ACHCTBUS WHIUKATOPHBIX TPYyOOK?
3. KakoBsl pabourie ycnoBus dKcIuTyaTanuu oonpimacTea TH?
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4. B yeMm npenMyIIecTBO MPUMEHEHUS HHIUKATOPHBIX TPYOOK MPH ONpPEAETICHUNA MAaCCOBBIX KOHIICHTpaun
ra3oB M MapoB B BO3AYyX€ M Ta3oBBIX Cpelax MpPU KOHTPOJE BO31yXa pabodel 30HBI, MPOMBIIUICHHBIX
ra30BBIX BBIOPOCOB?

5. Kakue onepanuu HeoOX0IMMO BBITIOTHUTE TIPH puMeHeHnu T ?
4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpocsl 3auera (ITK-3)
OOm1ast xapaKTepUCTHUKA CTPOCHHUS U COCTaBa aTMOC(hepbl
YcTolunuBocTh atMochepbl
AtMoc¢epHbIe TPUMECH: HICTOYHHUKH, CpeAHEe BpeMs IpeObIBaHMs B aTMOc(epe
XUMUYeCcKre IPOLECChl B BEPXHUX CIIOSIX aTMOC(epsl
Knaccudukarus 3arpsisHUTENEH OKpYKaroIel cpeibl
Kputepuu oneHku kayecTBa BO3AYIITHON CpeIbl
KauecTBO npupoaHON OKpy:karoiel cpeasl. [ pynmnsl HOpMaTuBOB KauecTBa
O30H B cTtpatocdepe. Hynepoi nuki1. Dxonorudeckue GyHKIIMTH 030HOBOTO CJIOSI.
O30oHOpa3zpyLIarolre BemecTBa. XIOPHbIN, a30THBINA, BOTOPOIHBIN LIMKIIbI
CBoOonHbIE panuKaibl B aTMocdepe: o0pazoBaHue, poiib B TPOmochepHBIX Ipolieccax
Oxucnenne MeTaHa B Tporocdepe
O3oH B cTtpatocdepe. [ukn Yenmena
@peonsl B arMmocdepe. VX HICTOYHUKH U peaKkLuu
[Tepenoc mexay crpatocdepoii u Tpornochepoit
XuMHUYECKHE TIPOIECCH B Tporochepe
POTOXUMHUYECKUN CMOT
O6pa3zoBanue 030Ha B Tpornochepe. BausHue copepkaHusi OKCHIOB a30Ta
Coenunenus azota B Tpornocdepe
CoenuHeHus cepsl B Tporocdepe
MertaH, ero HICTOYHUKH
Kunernka xumnueckux peakuuil. LlenHeie peakuuu.
Opranu3zanus HaOIIONEHUN 1 KOHTPOJIS 3arpsi3HEHUS] aTMOC(EpPHOTro BO3ayXa

Tunosble 3aganusa 1 3adera (IIK-3)
1. Bo ckomnbko pa3 Oyznet npessiieno 3Hadenue [IJIKm.p CH3COOH, pasnoe 0,2 mr/m3, eciu mocine
pa3iauBa KUCJIOTHl YCTAaHOBUIJIOCH PABHOBECHE MEXAY KHUJKOM KMCIOTOHN U ee napamu? [TapunansHoe

nasnenne napoB CH3COOH npunsts pasabiM 3 [1a. AtmocdepHoe nasnenue — 101,3 kIla, remneparypa —
250C.

2. IlpeBbimaercs U €ciy Ja, TO BO CKoJbKo pa3 3HaueHue [1JIK m.p ans ammuaka, pasaoe 0,2 mr/m3, npu
OOHApyXEHHU €ro 3amaxa, €clid MOpor OoOHapyXeHHs 3amaxa i aMMHuaka cocrasiser 46,6 ppm?
Atmocdeproe nasienue pasHo 100 kIla, remneparypa 25 0C.

4.4. Illkana orieHUBaHMSI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHI) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)




IK-3 JIEeMOHCTPUPYET  BBICOKMM  YpPOBEHb  3HAaHU, COBPEMEHHBIX
npeacTaBieHUuit 00  OCHOBHBIX  (popmMax  TpaHcOpMaIuu
XMMHUYECKUX BEIIECTB B arMocdepe, 0a3upyromuxcss Ha OCHOBHBIX
3aKOHaX XUMMH.

YBepeHHO [IPUMEHSET [I0Y4YEHHBIE 3HAHUS B cBoen
poeCCHOHAIBHOM JeSITETbHOCTH.

OTBeT NOCTPOEH JIOTMYHO, Marephall M3Jaraercsi 4YeTKO, SICHO,
XOpOILIUM  S3BIKOM, apryMeHTHpoBaHO. Ha Bompocsl oTBedaer
KpaTKoO, apryMEHTUPOBAHO, YBEPEHHO, 10 CYILECTBY.

«3a4TEHOY
(50 - 100 6amoB)

IIK-3 He cmocoben  aHamu3upoBaTh  HOPMAaTHUBHBIE  JIOKYMEHTHI,
HAyYHO-TEXHUYECKYIO UHPOPMAITUIO o KOHTPOITIO
XHMHUKO-IKOJIOTUIECKOTO COCTOSIHUSI aTMOC(EPHI.

He Brnaseer MetogamMu aHamm3a aTMOCEpHOTO BO3IyXa.
HeyBepeHHO 1 TOTHYECKH HETIOCIEI0BATEILHO U3JIaracT Marepual.

«HE 3aYTCHOY»
(0 - 49 6amnon)

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJI5)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TporpaMMHOE obecreueHue, MpodeccuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOAUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI 1O KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIN WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. youna A.I'., BurmopoBuu B.1. Xumus u sxonorus arMmocdeps! : COOpHUK 3a1ad A CTYA. XUM. (ak.
yH-TOB. - Tam60B: M3a-Bo TI'Y, 2004. - 57 c.

2. Burnoposuu B.W. Xumust u sxosorust armocdeps : yued. mocodue. - Tam60B: [M3n-Bo TI'Y um. I'.P.
HepxaBuna], 1998. - 156 c.

3. Ucupnopos, B. A. Dxonorudeckas XxuMus : yueOHOe mocodue s By30B. - 2022-06-21; Dxomorudeckas
xumus. - Cankr-IlerepOypr: XUMU3AT, 2016. - 304 c. - Teker : anexrponnsiii / IPR BOOKS [caiir]. -
URL: http://www.iprbookshop.ru/49802.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. ITokposckas, E. H., benprosa, T. I. ®usudeckas xumusa. Xumus armocdepsl : yueOHOe mocodue. -
2024-07-01; ®uzmyeckass xumusa. Xumus armochepsl. - MockBa: MOCKOBCKHMI TOCYJapCTBEHHBIH
CTpOUTENbHBIN yHUBepcuTeT, Al [Tu Dp Menua, ObC ACB, 2015. - 109 c. - Tekcr : anexkrponssiit / IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/27956.html

2. Xaxanuna T. U., Hukutuna H. I, I[TeryxoB 1. H. Xumus oxpyxatomeid cpeanl : Y4eOHHUK JIJIs BY30B. -
niep. u jom; 3-¢ u3a.. - Mocksa: IOpaiit, 2021. - 233 c. - Teker : anexkrponusii // 9bC «}OPAUT» [caiit]. -
URL: https://urait.ru/bcode/468375

3. EropoB B.B. Dkonoruueckast xumus : yaebHOe mocodue. - 2-¢ u3l., crep.. - Cankr-IletepOypr, Mockaa,
Kpacnonap: Jlanws, 2017. - 181 c.

6.3 VHbIe NCTOUHMKMU:

1. Becepoccuiickuit axonornyeckuii moprain - https://ecoportal.su

2. Dxonmoruyeckoe o0pazoBaHue U u3ydeHue npupoasl Poccuu - http://www.ecosystema.ru
3. DnektpoHHast OMOIMOTEKa yueOHUKOB 715 By30B - http://4du.ru/

4. DnexTpoHHas oubmmoteka - www.wikipedia.uk/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJII U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIUMH JIJIs1 TTPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00eCTIedYeHHE:
Microsoft Office [Ipodeccuonanbusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

7-Zip 9.20

Abby FineReader 10.0

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
2. Hayunas snexkrponnas oubnanoreka eLIBRARY.ru. — URL: https://elibrary.ru



3.  VYHuBepcurerckas ~ OuOnMoTeka  OHJIAMH:  JJIEKTpOHHO-OMOMmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

4. Onexrponnas oudnnoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

5. ObC «YHuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
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