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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb pucumnnuHbl: CdopmmpoBaTtb KOMMETEHUUM obyyarolerocs Mo 3SKOMOTMMYECKON  XMMUU,
nosponsiowme nNpoBoantTe paboty B 06nactu MUHUMM3AUUW TEXHOTEHHOrO BO3LENCTBUS Ha OKpyXatolyl cpegy wu
NCMNONb30BaHNsi COBPEMEHHbIX TEXHUYECKUX CPEACTB Ansi obecneyeHms 6e30nacHOCTM YernoBeka.

1.2 3agayun OUCUMUNNVHDI:

e paccMOTpeTb OCHOBHble OCOOEHHOCTM CTPOEHUS W XMMUYECKOro cocTaBa aTtmocdepbl, Guocdepsl,
nutocdepsbl, rmapocdepsl;

* PackpbITb MPUHLUMMbLI CHUXKEHWUSI TEXHOTEHHOWN Harpy3kn Ha OKpyXXaroLlyto cpeay;

* NO3HaKOMWUTb OOY4aloLWErocsi ¢ OCHOBHbIMW MCTOYMHWKaMM U BUOAMWU 3arpsiBHEHUI OKpYXKalollenh cpenbl, a
Takke MexaHM3MaMu Ux TpaHcdopmaLmm.

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:

MpenBapuTenbHas NoAroToBKa NpeanosnaraeT co3gaHne OCHOBbI AN OPMUPOBAHUST KOMMETEHLNIA, yKadaHHbIX
B M. 2, NPY N3y4eHNM OUCLMUNIINH:

OucumnnuHa 6asupyetca Ha KoMNeTeHUUAX, COOPMUPOBAHHBIX Ha NPeablAYLUMX YPOBHAX 06pa3oBaHus.

2 KOMNETEHLUUU OBYYAKOLLEIrocsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUITIINHDI

MK-2: CnocobeH ycTtaHaBNMBaTb NPUYUHbI U NOCNEACTBUS aBapMUHbIX BbIOPOCOB U COPOCOB 3arpA3HSAOLWMX
BellecTB B OKpYyXarLlylo cpeny, NoarotraBnMBaTtb NpeanoXxeHus No npeaynpexneHnio HeraTUBHbIX
nocneacTBun.

3HaThb: COBpEMEHHbIe I'IpO6J'IeMbI XMMUYECKOro 3arpAa3HeHns Opr>Ka}OLLI,el7I cpenpbl

YMeTb: NporHo3nmpoBathb NyTu TpaHcdopMaLMn XMMUYECKUX 3arpasHUTeNen B oKpyKarLllen cpeae

BnageTb: HaBblkaMu (HOPMYIMPOBKU 3KOMOrMYeckux npobrnem B 06nact XMMUYECKOTO 3arpsi3HEHUSE U NOAXOAO0B K UX
peLueHunio

3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIIUHE

KoHTakTHas paboTa

MHHOBaU. dopma
dopmbI TekyLiero
3aHATUIA | KOHTpONS

CP
(4acbl)

HavmeHoBaHWe 1 cogepxaHue pasgernos,

TEM U y4eBHbIX 3aHATUN Nex. Mp. na6.

(yacht) | (vackl) | (4achbl)

CewmecTtp
(kypc ons
3A0)

Paspgen 1. MecTo 3Komnormyeckon xmmmm B
cucTeMe Hayk 06 okpy»katoLlen cpeae

Tema 1. lNpegMeT 3KONOrMYECKON XUMUN.
Xumuyeckoe 3arpsisHeHne OC: BpefHble
BeLLleCTBa, KCEHOONOTHKMN. Mepbl
TokcudHocTu Bewects: MAOK, ACA, 1A, JIK,
Knaccbl OMAacHOCTM BpedHbIX BELLECTB.
Kputepun n3y4yeHus 3arpssHUTENEeN.
MpuopuTeTHbIE  3arpAsHUTENN  (Nekums- 1 2 5
npeseHTauus).

MpakTnyeckoe 3aHATHE:
PU3NKO-XMMMYECKME  MpeBpaLleHus B
aTmocdepe: cocTaB n CTpoeHne
aTtmocdepbl, NPUOPUTETHbIE
3arpssHUTenm. 1 o

Tema 2. TepmognHamMmn4yeckuii nogxod K
n3ydeHuto peakumn, npotekarowmx B OC.
BbluncnieHMe KOHCTaHTbl paBHOBECUSI U
cocTasa paBHOBECHOM cmecu no
TEepMOANHAMUYECKUM AaHHbIM.
KuHeTnyeckmin  nooxon K  U3YYEHMIO
peakummn, npoTeKarLwmx B OC. 1 2 3 rn
KuHetnueckne YpaBHEHMsI peakummn
LienoYUCEeHHbIX MOPSOKOB.

JlabopaTopHas pabora: "TexHuka
©esonacHocTu npwu npoBeAeHnn
nccnegoBaHun B XNMUYECKOM

nabopatopuun. TOYHOCTb M MOrpPELIHOCTb
n3mepeHnin."




Pasgen 2. ®usmko-xumm4yeckne npoueccol
B aTmMocdpepe

Tema 3. KBasnnocTOSIHHblE KOMMOHEHTHI,
«aKTUBHble»  MpuMecu, aTmocdepHoe
OaBneHue, BEpTMKanbHasi  CTpyKTypa
atmocdepbl. TemnepatypHasi MHBEpPCUS.
Buabl TeMnepaTypHbIX WHBEPCUIA;
rnobanbHble 1 NoKasnbHble TeMNepaTypHbIe
MHBEpPCUN.  YCTOMYMBOCTb  aTMocdepbl
(nekums-npeseHTaums).

Tema 4. CobogHble pagukansl B
Tponocdepe. MexaHnam hoTOXUMNYECKNX

peakuunn. CoeaunHeHus asora B
Tponocdepe: UCTOYHUKM M CTOKM OKCUOOB
asorta B Tponocdepe, OCHOBHbIE
npouecchl, npueogsilume K obpasoBaHuio
a30THON KWUCNOThbI 7] HUTPATOB.
doToXmMmMmnyeckum cMmor
(nexkumsi-npeseHTaums).

MpakTnyeckoe 3aHdaTme: dunsuko-

XMMUYEecKne npoueccbl B aTtmocdepe:
OLEeHKa HanpaeneHust CamMmonpon3BOSIbHOro
NPOTEKaHNS peakuuu.

JlabopaTopHas paborTa: "Pacuet
Konm4yecTBa BpeLHbIX BELLECTB,
nocTynarLLmx B aTMmocdepy oT
aBToMarucTpanu”.

Tema 5. lNpeBpalleHne coeguHeHUn cepbl B
Tpornocdepe: UCTOYHUKM U CTOKM AMoKcuaa
cepbl B Tponocdepe, raszodasHoe,
XnakodazHoe OKMUCNEHME WU OKUCNEeHWe Ha
MOBEPXHOCTM TBEPAbIX YacTul, OCHOBHblE
npouecchl, npuMBoOAsLINE K 0Opas3oBaHWUIo
CepHOM Kucnotbl n cynbdaTtoB. KncnoTHble
ocagku (nekumsa-npeseHTaums).

Tema 6. MoHookcua yrnepoaa: WCTOYHUKM
nocTynnenns B atmocdepy n ctoku. MeTaH:
npupoadHbie, KBasunpupoaHble "
AHTPOMOreHHbIE WCTOYHWKM MOCTYMIEHUS B
aTMocdepy MU CTOKU.

Cnoco6bl BbIpaXXeHNsI KOHLLeHTpauumn
razoobpasHbix npumecer B aTMocdepe:
00bEMHbIE  O0NKN, OObEMHbIE  MPOLEHTHI,
MOnsipHasi KOHLEHTPAaLMS, MOSbHbIE OOMN.
OkucneHve coeguMHeHU as3oTa U Ccepbl B
atmocdepe.

MpakTudeckoe 3aHATUE: DUBNKO-XMMUYECKNE
npotecchl B aTmocdepe: pacuyeT
paBHOBECHOr0 BbixoAa NpoayKkTa peakumm.
JlabopaTopHas pabora: "Onpegenexue
KOHLEHTpauun  guokcuga  yrmepoga U
OKUCNSIEMOCTU BO3AyXa, Kak MokasaTternen
aHTPOMOreHHOro 3arpsi3HeHUsi Bo3dyxa MU
BEHTUNALMKN NOMeLLeHnin".

Tema 7. O6pasoBaHue 1 paspyLleHne 030Ha B
cTparoccepe: HyneBOW LMKI, BOOOPOAOHbLIN
UMKIT, Q@30THbIM  LUMKI, XOPHbIA LMK,
OpPOMHBIN LUK (Nekunsa-npeseHTaums).
dotoxmmmnyeckmi  cmor. O6pasoBaHue u
paspyLueHue 030Ha B  Tponocdepe.
CTaumoHapHas  KOHUeEeHTpauusi 030Ha B
Tponocaepe.

Kputepun YCTOMYMBOCTU asposonen.
BblBegeHue asposoner 3 atmocdepbl.




Tema 8. [ucnepcHble  cUCTEMBI B
Tponocdepe. HomeHknaTypa n ocobeHHOCTU
TponocdepHoro aspos3ons. OTHocuTenbHas
YCTOMYMBOCTbL  asaposonen.  XnMU4eckuin

cocTaB TponocdepHoro asposons:
OoKeaHUYecKun aspo30rb, TepPUreHHbIN
aspo30rib, aHTPOMOreHHbIN aspo30rib,

BTOPMYHbBIA a3p030flb CENbCKUX M FOPOACKUX
parioHOB (NeKums-npeseHTauns).
MpakTnyeckoe 3aHATME: PUINKO-XMMUYECKUE
npoueccel B aTtMocdepe: KMHeTU4eckue
3aKOHOMEPHOCTU.

Pasgen 3. ®dusnko-xummyeckue npouecchl B
rmgpocdepe

rA

Tema 9. Knaccudmkaumsi npMpoaHbIX BOA MO
cocTaBy. OcHoBHble npoLecchl
opMMpOBaHUS cocTaBa NPUPOAHbLIX BOA:
pacTBOpeEHNEe ra3oB, pPacTBOpeHuWe TBepablX
BELLECTB. Mokasatenb arpeccuBHOCTU
npupogHomn BOAbl. [NokasaTtenb
HEeyCTOMYMBOCTU TBEpPAOro BellecTBa Mo
OTHOWEHNO K Boae. [lokasaTenb cTenexHu
HepaBHOBECHOCTUN. XXeCTKOCTb NPUPOAHBIX
BOA.

dopmMmpoBaHMe cocTaBa MNPUPOAHLIX BOA.
Mpouecchl pacTBOPEHUsI ra3oB B MPUPOAHbIX.
Mpouecchl pacTBOpeHUsl TBEPAbIX BELLECTB B

NOUDOAOHbIX BOAAX.

Tema 10. KapboHaTHas cuctema u pH
aTmoccepHbix  ocagkoB.  PacTBopuMOCTb
kapboHatoB UM pH  NOBEPXHOCTHBIX MU
noa3eMHbIX BOQ. PacnpegenvrtensHas
onarpamma KapboHaTHON CUCTEMBI.
LLlenoyHocTb npupogHbix Bog. [lpouecchl
3aKUCINEHNS MOBEPXHOCTHBLIX BOAOEMOB. Tpwu
CTagnn 3akucneHus (Nekums-npeseHTaums).
JlabopaTopHas pabora: "Onpepenexne
du3ndecknx mnokasartenen kadyectea BOAbl,
B3BELLEHHbIX BELLLECTB M CyXOro ocrartka".
MpakTudeckoe 3aHsTME: DPUBNKO-XUMUYECKME
npoueccel B  ruapocdepe: cocTtaB M
Knaccudpmkaumsi NpupoaHbIX BOA,.

Tema 11. OKUCNIUTENBHO-BOCCTAHOBUTENBHOE
paBHOBeCcUe B NPUPOAHbIX BoAax. AKTUBHOCTb
3NEeKTPOHOB, MokasaTtenb pe-. CBA3b pe- C
OKUCNUTENBHO- BOCCTaHOBUTENNbHbLIM
noTeHLUManomM npupoaHon Boapl. Baanmocsssb
nokasaTtensi pe- ¢ BOAOPOAHbLIM MoKa3aTenem
NPUPOOHON BOAbI (NeKUMA-Npe3eHTauns).
MpakTudeckoe 3aHsaATME: DPUBNKO-XUMUYECKME
npoLecchl B  ruapocdepe: npoLecchl
dopMMpoBaHUS cocTaBa NPUPOOHbLIX BOA,.
JlabopaTopHas pabora: "OnpepnenexHne
obLen LLIeNnoYHOCTH " KapbOoHaTHOW
YKECTKOCTM BOAbI".




Tema 12. dunanyeckne npoLecchl
CaMOOYULLIEHNST MPUPOAHBLIX BOA: OCaXAeHue
B3BELLEHHbIX yacTtuu, pacnpegenexHve
3arpsAsHAWNX BeEwecTB B BOAOEME B
pesynbrare nepemMeLunBaHus. dusuko-
XMMUYECKME MPOLIECCHI HAa rpaHuue pasgena
da3: ucnapeHue, agcopbums. Xummyeckoe
camMoouulleHne BOOHOW cpeabl: TMApPOnus;
OKUCneHne 3B. Mukpobuonornyeckoe
OKMCNeHne (nekums-npeseHTaums).
JlabopaTopHass pabora: "OnpepnenexHne
rmaBHbIX MOHOB B NpUpOAHON Boae".
MpakTnyeckoe 3aHATHE:
CaMOOYUULLEHNSI NPUPOAHbLIX BOA.

Mpoueccel

Pasgen 4. ®u3nKo-xMMuyeckme npoLecchl B
no4se

10

ra

Tema 13. I'vnepreHes 1 no4BooOpasoBaHueE.
Tunel noyB. MexaHuyeckun cocTaB MOYB.
OnemMeHTHbIN cocTtaB noyB. OpraHunyeckue
BellecTBa nou4Bbl: Hecneumngunyeckme
opraHuyeckue coeguvHeHus, crneunduyeckme
rymycoBble COeVHEHMS noys,
OopraHoMuHeparsbHble COeANHEHUS.
JlabopaTopHas pabora: "Onpepenexne
cogepxaHus rymyca B MNO4YBe METOAOM
TiopuHa".

Tema 14. TllornotutenbHas CcrnocobHOCTb
nouyB. Matb  BMAOB  MOrMOTUTENbLHON
cnocobHoctn  noys. KatmoHoobGmeHHas
CnocobHocTb no4YB. EMKOCTb KaTUMOHHOro
obMeHa MOYBEHHOIO  MOMMOTUTENBHOIO
komnnekca. LlenoyHocTb M KUCMOTHOCTb
noys. [loTeHuuanbHas LWEMNOYHOCTb WU
KMCNOTHOCTb nouyB. AkTyanbHas
LLIENOYHOCTb " KMCIOTHOCTb nouyB.
O6mMeHHas 1 rmgponuMTuYecKas KUCNOTHOCTb
noYB (Nekuuns -npeseHTaums).
JlabopaTtopHasa pabota: "OnpegeneHue
OBMEHHOWN 1 r’MAPONUTUYECKON KNCNIOTHOCTM
no4s.".

MpakTnyeckoe 3aHATHE;
Pur3nKo-xMMmM4yeckne NpoLecchl B NoYee.

Tema 15. OCHOBHblE MCTOYHUKM WU CTOKM
3arpaAsHALWLNX  BEWwecTB B MO4Be.
HeratmBHoe BO3AENCTBME MUHEPaArbHbIX
yaobpeHNn Ha NOYBEHHbIE 3KOCUCTEMBbI. TM
B MOYBax M MOYBEHHbIX KOMMOHEHTaX.
MecTnumabl: BO3OENCTBME HA  KUBblE
OpraHv3mbl. 3arpsisHeHune noyB
HedpTenpogyKTamu. Mpoueccol
CaMOOYMLLEHNST  MOYB.  UCNapeHue U
aecopbuns rasos, XMMUYECKMEe "
Broxmmmyeckne npespaleHus
3arpsasHuTenen (nekumsi-npeseHTaums).

JlabopaTtopHaa pabota: "OnpegeneHue
agcopbumMoHHOM  cnocoBHOCTM MOYBLI  Ha
npumMmepe MoHoB meaun”.

MpakTnyeckoe 3aHATHE:
CaMOO4MLLEHUNS MOYB.

Mpouecchl

10

ra

Wtoro B cemecTpe (Ha kypce anst 3A0)

17

17

34

85

KoHcynbTaumm 1 npomexyTodHas
atTecTtauus (Ok3ameH)

2,5

245

Bcero koHTakTHasa pa6ota n CP no
AUCUUNNINHE

70,5

109,5




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoM He NpegycMOTPEHO

5. ®OH[] OLLEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasareneun, KOUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Koa HanmeHoBaHue OLLeHOYHOrO
lMokasaTenu oueHMBaHNUS pe3ynbTaTtoB 0by4yeHus
KoOMMeTeHummn cpencTtea
onncbiBaet OCHOBHblE PU3NKO-XMMUYECKME npoLiecchl,
npoucxoasiume B atmocdepe, buocdepe n rugpocdepe, OCHOBHbIE
METOAMKN OonpeaeneHns 3arpsa3HeHUn oKpyXatoLLen cpeabl;
A pea P pyxaiow pea Bonpocsl ans YCTHOIO
. cobecepoBaHus
nK-2 NPOrHO3MpPYET BNUSHME Pa3fIUYHbIX 3arpA3HUTENEN Ha OKPYXKatoLLyo

cpeny (atmocdepy, buocdepy u rugpocdepy);

NpaBuIIbHO onpegenseT NyTU peLueHUs 3KOMOorM4yeckux npobnewm,
HaMpPaBneHHbIX Ha MUKBMAAUMIO, WIM  CHUXKEHUE HEraTMBHOIO
BO3[EMCTBUS Ha OKPYKaKLLYIO cpeay.

MpaKTUKO-OpUEHTUPOBAHHBIE
3agaHua

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

LWkana oueHnBaHus

Kputepum oueHmBaHus cOpMUPOBAHHOCTN KOMMNETEHLUI

YcTHoe cobecenoBaHune MucbmeHHas paboTta

5 (oTnn4HO)

[NonHbIn ncyepnbliBaoLnm OTBET,
NnokasblBaloLLMIi NOHMMaHWe npegmMmeTa.

OpueHTMpyeTCcs B OCHOBHbIX TEepMUHaX,
3HAKOM C [JOMOSIHUTENbHOW NUTepaTypon,
NpaBuWNbHO OTBEYaeT Ha AOMOSHUTENbHbIE
BOMPOCHI.

CrygeHt rnokasbiBaeT npasubHoe
MOHMMaHWEe  NOCTaBMEHHbIX  BOMPOCOB,
BNageeT HaBblkaMuM aHanusa Ycrnoswus,
BbIBOPOM HYXHbIX 3aKOHOB M ¢hopMyn Ans
€e peLleHns.

3Haet npakTuyeckoe npuMeHeHue
CYLLECTBYIOLLUMX METOAMK.

4 (xopoLuo)

CtaHpapTHbIN OTBET, TNULLIEHHbIN
WHOUBUOYANbHOCTU. [onyckaeT
He3HauyMTerNbHbIE NOrPELUHOCTN NpU OTBETE
Ha BOMpPOCHI.

CryoeHt nokasbiBaeT JoctaTtovyHoe

noHUMaHue yCIoBUi MOCTaBMNEHHbIX
BOMPOCOB, BnajeeT HaBblkamy aHanusa
yCrnoBusi, nytaetcsd B BbIGOpe HYXKHbIX
3aKOHOB U hOPMYS AN €€ peLleHus.
3Haet npakTuyeckoe npumeHeHue
CYLLIECTBYIOLLMX METOAMK.

HenonHbin OTBET, nMerT MECTO
HebonbLlne npo6ensl B 3HaHNSAX.
[JonyckaeT norpewHocTM npu OTBeTe Ha
BOMPOCHI.

CrygeHt nokasbiBaeT JocTaTtoyHoe

noHUMaHue yCIoBui MOCTaBMNEHHbIX
BOMPOCOB, BnafeeT HaBblkamy aHanusa
yCrnoBusi, nytaetcsd B BbIGOpe HYKHbIX
3aKOHOB U hOPMYS AN €€ peLleHus.
3aTpyaHseTcs B npakTU4eCcKoM
NPUMEHEHNN METOAMK.




3 (yooBrneTBOpMTENbHO) | MOHUMaHWe  YCRoBMiA MOCTaBMEHHbIX

MokasbliBaeT 3HaHWA y4ebHoro matepuana
B MMWHMManbHoM obObeme. [lonyckaeT
GonblIOe KONMUYECTBO HEenpuHUUNManbHbIX
oLIMBOK. MoXeT yCTpaHUTb UX C NMOMOLLbIO
npenogasaTtens.

CTymeHT  nokasbiBaeT  HegocTaTovyHoe

BOMPOCOB, MyTAeTCcs B BbIGOPE HYXKHbIX
3aKOHOB U POPMYI AN ee pelleHus.

HenonHbin  oTBeT, ecTb OWUOKM B
N3NOXEeHUN Heckonbkux Tem. lyTaetcs B
TEPMUHaXx.

2 (Hey,EI,OBJ'IeTBOpVITeJ'IbHO) He MoxeT NpeanoxXuTb BapuaHTbl peLleHns

He moxeT oTBETUTL Ha BoMpoc 6e3 nomoLum
ak3ameHatopa. MHoroumcneHHble rpybbie
OLLNOKN.

He noHumaeT ycrnoBuMs MNOCTaBMEHHOMO
BOMpoca, He MOXET NPeanoXuTb BapuaHThbl
peLleHnst nocTaBrfeHHbIX 3adady. He 3HaeT
CYLLIECTBYIOLLUMX METOAMK.

HenoHumaHue 3agaHHoOro Bonpoca.

MOCTaBMeHHbIX 3agavq. He 3HaeT
cylllecTBYlOLWMX  MeToauk. He  3HaeT
3aKOHOB. He MoXeT HanucaTb XMMuyeckue

dopmyrbl.

MonbITKa  CNUCbIBaHUS,  WCMONb30BaHUS
HEepaspeLleHHbIX TEeXHUYECKUX YCTPOWCTB
WM Monb3oBaHWe MOACKA3KoW ApYroro
yenoseka.

5.2 TunoBble KOHTPOJibHbI€ 3aAaHUuA UNN UHblIe MaTepuarnbl, HeobxoauMble ANs OLLEHKU 3HaHUN, YMEHMﬁ,

HaBbIKOB U (UNK) onbiTa AeATENbHOCTU
5.2.1 NepeyYeHb KOHTPOTbHbIX BONPOCOB
Ne n/n I dopmMynMpoOBKM BOMPOCOB
Cemectp 1

1 Cneumnduyeckne ocobeHHOCTM aTMocdepbl. XMMUYECKUIA COCTaB M OCHOBHbIE 30HbI aTMocdepsbl.

2 doToxmmuyeckme peakumu. MNpoueccobl ¢ yd4acTmem YyacTul B BO30yXAeHHOM cocTosiHUM. oToXMMUYeckne
peakumm, npusoasLme k nossnenuto *OH, *O2H v apyrux pagukanos B Tponocdepe.

3 NcTouYHMKM 1 CTOKM OKCMA0B asoTa B Tponocdepe. OCHOBHbIE NpoLecchl, Npusoasiume kK obpa3oBaHnio a3oTHOW
KMCMOTbl U HUTPATOB.

4 Oxkcungpl asota. Bzanmocsssb Mexay cTpoeHneM Monekyn okeuaa asora (i), okempaga asota (il), okenga asora (iV)
N BPEMEHEM NX XU3HW B Tporocdepe.

5 doToXMMUYECKMIN CMOT, ero 0co6eHHOCTN. OCHOBHbIE KOMMOHEHTbI (hOTO-XMMUYECKOrO CMOra: O30H U
nepokcuaueTunHuTpar. lNMpouecchl, NpuBoasLIME K UX 06pa3oBaHuio.

6 BepTukanbHas cTpykTypa atmocdepbl. CyxoaamabaTnyeckunii BepTUKanbHbIA rpagueHT Temnepatypbl B
Tponocdepe. MmobanbHble TeMnepaTypHbIe NHBEPCUMU.

7 O6pasoBaHue 1 pa3pylieHne o3oHa B cTpatocdepe. Hyneson uukn o3oHa. BooopoaHbli, a3oTHbIN, XIOPHbIA U
BPOMHbIV LMKIbI, MPUBOASLLME K pa3pyLLEHNI0 030Ha.

8 MpoucxoxaeHne asposonien. [incnepcHoln cocTaB aspo3onen. XMMNMYecknin coctaB MOPCKOro, TEPPUreHHOro,
BYIIKAHW4E€CKOro U aHTPOMOreHHOro a3po30nen.
NcTouHnkm 1 cTokn anokcuaa cepbl B Tponocdepe. MaszodasHoe 1 xuakodasHoe OKUcreHne AUoKcMaa cepol,

9 OKUCMEHNEe Ha NOBEPXHOCTU TBePAbIX YacTul. OCHOBHbIE NPOLECChI, NPUBOASLLME K 0Opa3oBaHN0 CEpHOM
KMCNOTbl U Cynbdaros.

10 NcTouHMKK (NpupodHbIe, KBa3MNpUPOAHbIe U aHTPOMNOreHHbIE) U CTOKM MeTaHa B Tponocdepe. Bpems xusHn
MeTaHa.

11 Ycnoeus CcylecTBOBaHUS YCTONYMBOro asposons. Koarynaumnsa mukpodactuu. CegumeHTauma Mmakpodactuy,

12 YcTtonumsocTb atmocdepbl. Buabl nokanbHbIX TeMnepaTypHbIX MHBEPCUN.

13 KpuTepum, no kotopbim 3arpsadHutenn OC oTHOCAT K npuopuTeTHeIM. PacnpocTtparernne B OC, HakonneHue B
XMBbIX OpraHMama, yCTOMYNBOCTb 1 CNOCOBHOCTbL K B1OpasnoxXeHuio.

14 Xumuyeckoe 3arpsizHeHue okpyxatowen cpegpl (OC). BpeaHble BewectBa. KceHobuotumkn. KoHuenums MNAOK.
Knacckl onacHOCTU BpeaHbIX BELLECTB.




MpropuTeTHbIE 3arpa3HUTENN aTMocdepbl. Buabl XMMUYeckux npespalleHnii MPUOPUTETHBLIX 3arpsA3HUTENE.

15 o
BaxHenwmne okncnutenn B atmocdepe, NpMynHa nx nosiBreHus.

16 dursnyeckne NpoLeccbl CaMOOUNLLIEHNS MPUPOAHbIX BOA: OCaXAEeHNE B3BELLEHHbIX YacTul, pacnpegenerme
3arpA3HSALLMX BELLLECTB B BOOOEME B pe3ynbTaTe NepemMeLlnBaHms.

17 KapboHaTHasa cuctema n pH atmocdepHbIX 0CafKoB.

18 Knaccudpmkaumsi npupoaHbiX BOA.
Mpouecc pacTBopeHus TBepAblX BELWECTB B NPUPOAHbIX Bogax. [NokasaTenb arpecCMBHOCT MPUPOLHOWN BOAbI.

19 lMokasaTenb yCTOMYMBOCTM TBEPAOrO BELLECTBa N0 OTHOLWEHWIO K Boge. NokasaTenb cTeneHn
HepaBHOBECHOCTH.

20 PuU3nko-xMmmnyeckme NpoLLeccs CaMOOYULLIEHNSI BOOAHOW cpeapbl Ha rpaHuuax pasgena das Boga - Bo3ayx 1 Boaa
- TBEpA0e BELLECTBO: ucnapeHne u agcopbums.

21 Buapl 3arpsi3sHeHnin 1 BaxKHeWLLne Npoueccbl CaMOOYULLIEHNS NMPUPOSHbBIX BOA,.

22 AHOManbHbIe CBOMCTBA BOAbI. XMMUYECKUIN COCTaB NPUPOAHBLIX BOA,.

23 OkuncneHune 3arpasHUTEnen B NPMPOaHbIX BOAAX.

24 Hecneunduyeckme opraHmyeckne coeguHeHNs B NoYBax: YrneBoabl, IMTHUH, 6enku, nunuapl.

o5 3arpsAsHeHne noys HedTenpoaykTamn. ICTOMHMKM NOCTYNNeHns HedTenpoaykToB B NoYBY. BeiBeaeHue
HeTenpoaAYKTOB M3 NOYB.

26 Mpobnema NpMMeHeHNs NeCTULMAOB: BO3OENCTBME Ha XUBbIE OpraHn3ambl. Brnoakkymynauusa nectmungos.
BbiBegeHvne nectmumaos M3 NoYBbl

27 LLleno4YHOCTb U KNCNOTHOCTb MOYB. AKTYyanbHbl€ KUCIIOTHOCTb M LLENOYHOCTb NoYyB. [loTeHunanbHbie
KMCNOTHOCTb M WenoYHocTb noys. OBMeHHas 1 rmaponMTmyeckasl KUCNOTHOCTb MOYB.
Cneuunduyeckne rymycoBble BellecTBa Noys. ['yMycoBbl€ KUCMOTbI: FYMUHOBbBIE, TMMaTOMENaHOBbIE U

28 dyNbBOKMUCIOThI. PpakUMOHMPOBAHNE YMYCOBbLIX KACIOT. Pasnuyne cTpoeHus 1 CBONCTB NYMUHOBBIX U
yNbBOKUCIIOT.

29 Knaccudmkauusa opraHndeckux sewects noysel no [.C. Opnosy.

30 MMnepreHe3 1 no4BooOpasoBaHue.

31 Tsaxenble meTannsel (TM) B nouBax n noYBEHHbIX KOMNOHeHTax. cTouHmkn noctynnenmsa TM B nouy.
BbiBegeHne TM 13 noys.

32 HeraTtvnBHble NocneacTBMs NPUMEHEHNSI MMHEParnbHbIX a30THbIX MU POCHOPHLIX yO0OpEHNUIA.

33 OpraHoMmuHeparnbHble CoegUHEHUS B NOYBaXx.

34 MornoTntenbHas cnocobHOCTb NOYB: MEXaHWYeckasl, usmyeckasi, xummyeckas n Guonornyeckas
nornoTuTensHas cnocobHocTb. KaTtmoHoobmeHHas cnocoBHOCTL MOYB.

35 OnemeHTHbIN cocTaB NodB. MexaHudeckun coctas noys. BnaroemkocTb noysbl. BogonpoHuLaemMmocTb Noyssbl.

36 Mwukpobruonornyeckoe camoodnLLeHne NPUPOAHbLIX BOS

37 M'MAaponu3 HeopraHNYEeCKUX N OpraHNYecKMx 3arpsa3HEHUIN B NPUPOAHBIX BOAaX.

38 KapboHaTHasi cuctema. PacnpegenutensHaa guarpamma kapboHaTHON CUCTEMBI.

39 LLleno4YHOCTb NPUPOAHBLIX BOA,.

40 KecTkoCTb NPUPOAHBLIX BOA,.

41 OKkncnnTENbHO-BOCCTAaHOBUTENBHOE paBHOBECKE B NPUPOAHBLIX BoAaX. AKTUBHOCTb 3f1€KTPOHOB. MokasaTtenb

pe. CB43b pe C OKUCINNTENIbHO-BOCCTAHOBUTESIbHBIM NOTEHLMANTOM I'IpVIpO,D,HOVI BOAbl.

5.2.2 TunoBble TecTOBbIE 3a4aHunA

TecToBble 3aaHVS He npenoycMoTpeHbl




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3afaHUA (3apayun, Kenchbl)

1. Kakon npouecc — pactBopeHne unm ocaxaexue uepyccnta PbCO3 — GygeTt npoMcxoguTb NpU ero KOHTakTe ¢
NpMpOaHOWM BOAOW, B KOTOPOM KOHLEHTpaLMM KaTMOHOB cBMHLUA Pb2+ u kap6oHaT-moHoB CO32™ coctaBnsitoT 10-6 1 10-
5monb/n cootBeTcTBeHHO. T = 298K, gaBneHne paBHO aTMOCEPHOMY.

TepmognHamuyeckue gaHHble: AG0obp(Pb2+) = 11,82 kx/Monb; AG006p(CO32-) = — 527,60 «kx/monb;
AGO006p(PbCO3) = — 625,87 kIx/Monb.

2. Kakoe 3HauyeHune pH 6yget Habnogatbca B AOXKAEBOW BOAE, HaxodsLWeNncs B paBHOBECUM C aTMOCEPHBIM
BO34YXOM, KOTOPbIV COQEPXMUT B KadecTBe npumecen ("akTnBHbIX KoMnoHeHToB") 600 MnH-1C0O2,? MNpuHATL TemnepaTypy
Bo3gyxa pasHon 298K, pasnenne —101,3 kla, napunansHoe gaeneHwe napos Boabl — 3,16 klMa. Kr(CO2) = 3,3-10-2
monb/(n-atm); K1(H2CO3) = 4,45-10-7monb/n.

3. Kakas n3 gByx npupoaHbix Bog 6onee arpeccuBHa no oTHoweHuio K dnooputy (CaF2), ecnu akTMBHOCTH
KaTMOHOB KanbLmsa 1 (pTopua-noHoB AN NEPBOM U BTOPON BOAbI COCTaBMSAOT:

al(Ca2+) = 10-4 monb/n; a2(Ca2+) = 2,5-10-4 monb/n;

al(F-) = 10-4 monb/n; a2(F-) = 2,0-10-4 monb/n.

AKTMBHOCTb hntoopuTa B TBEpAOM (hase NPUHATL paBHON eanHULE.

4. Kakoe 3HaveHvne pH cnegyet oxupatb y AOXKOEBON BOAbl, HAXOLALLENCA B pPaBHOBECUWN C aTMOCHEPHbIM
Bo3ayxoMm, cogepxawmm 0,035% (06.) CO2 wn 5 mnpa-1 NH3? Temnepatypa Bo3ayxa pasHa 298K, naBnenne — 101,3
kMNa, napunaneHoe aasneHne napos Bodbl — 3,16 klMa. Kr(CO2) = 3,3:10-2 monb/(ni-atm); Kr(NH3) = 89,1 monb/(n-atm);
K1(H2CO3) = 4,45-10-7monb/n; K(NH40H) = 1,8:10-5 monb/n.

5. Kakas u3 gByx npupoaHbix Bog 6onee arpeccrBHa no oTHoweHuo k rmbbenty (Al(OH)3), ecnn aktmBHOCTU
KaTMOHOB antOMUHUSA U TMAPOKCUA-MOHOB ANS NEPBO U BTOPOW BOAbLI COCTaBMSIOT:

al(Al3+) = 10-6 monb/n;  a2(Al3+) = 10-4 monb/m;

a1(OH-) = 10-5 mone/n;  a2(OH-) = 10-6 monb/n.

AKTMBHOCTL MTMb6cnTa B TBEpAo (hase NpMHATL paBHOW eanHuLLe.

6. Kakoi n3 mMuHepano, He cogepXxawmx npumecen, — xenesHeln wnat (FeCO3) nnn mapraHueBbin wnat
(MnCOQO3) — 6onee ycTon4ms B BOOHOM pacTBOpe Npu HoOpMmasnbHOM aTMocepHOM AaBneHum u Temnepatype 25°C?

TepmognHamudeckue paHHble: AG0obp(Fe2+) = —84,88 k[x/monb; AG006p(CO32-) = — 527,60 kdx/mMonb;
AG006p(FeCO3) = — 665,09 kx/monb; AGOobp(Mn2+) = — 229,91 k[Ix/monb; AG006p(MnCO3) = — 811,40 kx/Monb.

7. Npoba npupogHoi BoAbl UMEET LLENOYHOCTb, paBHYl0 2,5 MMonb/n, 3HadyeHne pH aTor Bogbl paBHO 6,0,
Temnepatypa 298K. OueHuTe KOHLEHTpauuio KOMMOHEHTOB KapbOoHaTHOM cucTeMbl B AaHHou npobe. Kakum OGygpet
napumanbHoe faBneHve AMoKcMaa yrrnepoga B Bo3gyxe, HaxogsweMcs B paBHOBECUN C 3TOW BOAON?

8. Kakon 13 MmuHeparnos, He cogepxawmx npumecen, — 6aput (BaS0O4) nnu uenectnH (SrSO4) — 6onee ycTonums
B BOOHOM pacTBope Npu HopManbHOM aTMOoCcepHOM AasreHun n temnepatype 25°C?

TepmognHamuyeckne gaHHble: AG0o6p(Ba2+) = —547,50 k[x/monb; AG006p(S0O42-) = — 743,99 k[x/mMonb;
AGO006p(BaS04) = — 1348,43 kIx/monb; AG006p(Sr2+) = -560,97 kx/monb; AG006p(SrSO4) = — 1332,42 k[Ix/Monb.

9. NMpoba npnpogHor BoAbl UMEET LEeNOYHOCTb, paBHyto 3,0 MMonb/n, 3HavyeHne pH ator Boagpl 7,5, TemnepaTypa
298K. OueHnTe KOHLEHTpauuio KOMMOHEHTOB KapbOoHaTHOM cucTeMbl B AaHHom npobe. Kakum Gyger nmapumanbHoe
[aBneHue guMokcuaa yrrnepoja B BO3gyxe, HaxXo4saLWeMcsi B paBHOBECUN C 3TOW BOOOWN ?

10. Kakon u3 mmHepanos, He cogepxalwmx npumecen, — suteput (BaCO3) nnu crpoHumnannt (SrCO3) — 6onee
yCTOMNYUB B BOAHOM pacTBope Npu HopMarbHOM aTMocdepHOM AasneHnn n temnepatype 25°C?

TepmognHammyeckne ganHble: AGOobp(Ba2+) = 547,50 kx/monb; AG00o6p(CO32-) = — 527,60 kOx/Mornb;
AGO006p(BaCO3) = — 1132,77 kx/monb; AG00o6p(Sr2+) = -560,97 kx/monb; AG00o6p(SrCO3) = — 1145,00 kx/Monb.

5.3 MeToauyeckne matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, yMEHUIN, BnaaeHU (HaBbIKOB
1 (MNK) NpaKTUYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm U nopsiaok NUKBUAALUN akageMnyeckomn
3a00MKEeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTtom CII6IYMTA
«[NonoxeHne 0 NPOBEeAEHMMN TEKYLLLEro KOHTPONS YCNEeBaeMOCTM U NPOMEXYTOYHON aTTecTauumn obyqarLumxca»

5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMCUUninHe

YcTHagda + MuceMeHHas KomnbtoTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE
OK3aMeH NpoBoANTCH B TpaanUMOHHON bopMe. Ha NOAroToBKy K OTBETY OTBOAMTCA 45 MUHYT.

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINUHbI
6.1 YyebHasa nutepatypa

ABTOp I 3arnasue I M3paTenbcTBO log n3gaHus [ Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
Knsunma, B. B.,|3konorus Caparos: Aii [n Bp 2018 http://www.iprbooksh
KyHnueHko, H. A. Meguna 0p.ru/69293.html
CragHuukuni, . B. Skonorus CaHkTt-leTepbypr: 2020 http://www.iprbooksh
XUMUNBOAT op.ru/97814.html




JTapuykun, B. B.,|Okonorus: oLeHkKa " HOBOCHBDCK: http://www.iprbooksh
Jlapuukuna, H. W.,|koHTponb OKpyXatoLen peK:. 0p.ru/98826.html
HemyweHko, 1. A. cpenbl Hosocm6mpcmmv 2019
rocyfapCTBEHHbIN
TEeXHUYEeCKN yHMBepcuTeT
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Kapnosuy, . A. "eoakonorus Mocksa: Akagemunyeckun 2020 http://www.iprbooksh
npoexT op.ru/109984.html
Hosukos, B. K. Jkonorma 1 uHXeHepHasi| Mocksa: MockoBsckas http://www.iprbooksh
3almMTa oKpyxarLen cpeapl rocyaapcTBeHHasi 2020 op.ru/97330.html
akagemus BOgHOro
TpaHcnopTa
Jleran, M. B. Broakonorns . http://www.iprbooksh
Hosocubupek: 0p.ru/99347.html
Hosocnbupckun 2019
rocyfAapCTBEHHbIN
TEXHUYECKUI YHUBEPCUTET

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALUOHHO-CNIPABOYHbIX CUCTEM

1. IHdpopmaumnoHHas cuctema «EamMHoe okHO gocTtyna k obpasoBaTtenbHbIM pecypcam» [QneKTpoHHbIN pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHO-6nbnmoTteyHas cuctrema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa 6ubnmoteka yuebHbix nsganni CroeryrnTa: http://publish.sutd.ru

4. EAuHbIn  nopTan WHTEPHET TecTMpoBaHuMs B cdepe obOpasoBaHus [OneKTpOHHbIN  pecypc).
URL:http://www.i-exam.ru/.
5. Matepuanbl WHdopmaumoHHO-06pa3oBaTensHon cpeabl  3aodHon opmbl  obydenns  CMGIYMNTO

[OnekTpoHHbI pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NepeyeHb NULEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4eHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTtepuanbHO-TeXHUYeCcKkon 6a3bl, Heo6xoauMoWn Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUA CO CTyAeHTamu MPOBOAATCH B CreuManu3vMpoBaHHbIX MNOMELLEHUsX kadeapsl,
060pyA0BaHHbIX XMMUYECKOWA MOCYAON, XMMUYECKUMU peakTuBamu, U3MepuTenbHbIMKU npubopamu (TepMoMeTpbl, pH-

METpPbl, BECbl, TEPMOMETPbI, BA3KO3MMETPOM, ), AUCTUINHATOPOM, CYLUUNbHbIMU LWKadamu, MydenbHOn neybto,
KOMMbIOTEPOM.
Ayantopus OcHalleHne
MynbTumeauiiHoe obopyaoBaHue, cneyuanuampoBaHHas mebenb, Jocka
JlekymoHHas Y A PYA H P A
ayantopus

CneuunanuanpoBaHHas mebernb, Aocka
YueBHas aygutopus
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