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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuubl: CdopmnpoBaTb KOMMETEHUMM OOy4YalOLErocs Mo 3KOJOrMYECKOW XUMWM,
Nno3BOMAOLWMNE NPOBOAUTL paboTy B 06nactv MMHMMM3ALMU TEXHOTEHHOTO BO3OEWCTBUSI Ha OKPYXaloWyl cpedy U
MCNONb30BaHNSA COBPEMEHHbIX TEXHUYECKUX CpeacTB ana obecneveHunsa 6e3onacHOCT YenoBeka.

1.2 3apgauv AUCLMUNNUHBI:

* pacCMOTpEeTb OCHOBHbIE OCOOEHHOCTU CTPOEHMS M XMMNYECKOrO cocTaBa aTMocdepsbl, bnocdepsbl, nutocdepsl,
rmgpocdepbl;

* pacKpbITb NPUHLMMNbI CHWKEHUSA TEXHOTEHHOM HArpy3Kkn Ha OKpYXXatoLLyo cpeay;

* MO3HAKOMUTb 0BYYatoLLErOCSt C OCHOBHBLIMWU MCTOYHMKAMM U BUAAMM 3arpsis3HEHNIA OKpY)KatoLLEn cpeapl, a Takke
MexaHu3mamm ux TpaHcdopmauun.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpeaBapuTenbHasi NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI 45151 POPMUPOBAHUSA KOMNETEHUNIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

OucumnnuHa 6asmpyeTca Ha koMneTeHUMaAX, COOPMUPOBaHHbIX Ha NpeablayLLNX YPOBHAX 06pa3oBaHus.

2 KOMMNETEHUMN OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

MK-2: CnocobeH ycTaHaBNMBaTb NPUYMHbLI U NOCNEeACTBUMA aBapUUHbIX BbIOPOCOB U COPOCOB 3arpA3HAIOLWMNX
BellecTB B OKpYXXaloLLyo cpefy, NoAroTaBNMBaTh NpeanoXeHUsa no npeaynpexaeHnto HeraTuBHbIX
nocneacTBUM.

3HaTb: COBpPEMEHHDbIE I'IpOGJ'IeMbI XUMUNYHECKOro 3arpAa3HeHns Opr)KaiOU.l,eVl cpeabl

YMeTb: NporHo3npoBaTh NyTH TpaHCHOPMaLIMN XMMUYECKUX 3arpsasHUTENe B OKpyXatoLLei cpeae

BnageTb: HaBblkamy (DOPMYIIMPOBKU SKONOrMYECKUX NpobreM B 06nacT XMMUYECKOro 3arpsisHEHUS U NOAXO4OB K UX
peLueHmno

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cP MHHoBAaL, dopma

Jlexk. Mp. J1a6. (yace) dopMbl | TekyLlero
(vachl) | (vackl) | (4achkl) 3aHATUA | KOHTpONS

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUN

CewmecTtp
(kypc ans
3A0)

Pasgen 1. MecTo aKkonorm4yeckon Xxmummu B
cucTeme Hayk 00 OkpyxatoLwen cpege

Tema 1. NpeameT 3KONOrMYECKON XUMUN.
Xummnyeckoe 3arpsisHeHne OC: BpeaHble
BelllecTBa, KCEHOBUNOTUKMN. Mepbi
TokcuyHocTu BewecTs: MAK, ACO, N0, JIK,
Knaccbl OMacHOCTM BpPEeAHbIX BELLECTB.
Kputepun  u3ydyeHus  3arpsisHUTENewn.
MpropuTeTHble 3arpsiHUTENU  (NeKums-
npeseHTauus).

MpakTnyeckoe 3aHATHE: dunsuko-
XUMMYECKNE NpeBpaLleHnss B aTtmocdepe:
cocTaB " CTpoeHue  atmocdeptl,
NPUOPUTETHbLIE 3arpPA3HUTENMN.

Tema 2. TepmoguMHaMUYeCKUN MNOAXOA K 1
N3ydeHno peakuun, npotekarowmx B OC.
BbluMcneHme KOHCTaHTbI paBHOBeECUS U
cocTaBa  pPaBHOBECHOM cmecu no
TepMOAUHAMUYECKUM LAHHbLIM.
KuHeTnyeckun nogxog K  U3YYeHUIO
peakuun, npoTeKatLmnx B OC.
KuHeTunyeckne ypaBHEHUSA peakuunn
LieIOYUCTIEHHBIX MOPSOKOB.
JlabopaTopHas pabora: "TexHuka
©esonacHocTu npu npoBeneHnn
nccrnegoBaHnin B XUMUNYECKON
nabopatopun. TOYHOCTb U MOrpPeLIHOCTb
namepeHunin."

Pasgen 2. d1smko-xmmuyeckume npoLecchl

B aTmocdepe CIK




Tema 3. KBa3unocCTosiHHblE KOMMOHEHTHI,
«aKTMBHbIE»  MpuMecK, aTmocdepHoe
JaBrieHve, BepTuKanbHasi  CTPyKTypa
atMocdepbl. TemnepaTypHas WHBEPCUS.
Buabl TemnepaTypHbIX WHBEPCUIA:
rnobanbHble " nokanbHble
TemnepaTypHble MHBEPCUWN. YCTONYUBOCTb
aTtmocdepbl (Nekuus-npes3eHTaums).

Tema 4. CsobogHble pagukanbl B
Tponocdepe. MexaHn3am OTOXMMUYECKMX
peakuun. CoepgunHeHus asoTa B
Tponocgepe: UCTOYHMKN U CTOKN OKCUOOB
asoTa B Tponocdepe, OCHOBHbI€E
npolecchl, npuBogsamne Kk obpasoBaHuUio

a30THOM KWUCNOTbI 7] HUTPAaTOB.
DoTOXNMNYECKNI cMmor (nekuwms-
npeseHTauus).

MpakTnyeckoe  3aHATUE: dusumko-

XUMU4eckne npoueccbl B atMmocdepe:
OLleHKa HanpaBneHns Camonpon3BONbLHOIO
NpOTEKaHUS peakL .

JlabopaTopHas paborTa: "Pacuet
Konm4yecTBa BpeaHbIX BELLECTB,
nocTynarLLmnx B aTtmocdepy oT
aBToMaruncTpanu".

ra

Tema 5. lNpeBpalleHne coeguHeHUn cepbl B
Tponocgepe: UCTOYHMKM M CTOKM Auokcuaa
cepbl B Tponocdepe, rasodpasHoe,
XnakogasHoe OKUCINEHWE N OKUCIEHWE Ha
NMOBEPXHOCTM TBEpAblX YacTul, OCHOBHble
npouecchl, npueoasline kK obpasoBaHuio
CEepHON KUCNOThbl U cynbdaToB. KUCNOTHbIE
ocafKku (nekumnsa-npeseHTauuns).

Tema 6. MoHooKkcMa yrnepoga: WUCTOYHMKU
noctynneHuss B atMmocdepy n ctokn. MeTtaH:
NPUPOAHbLIE, KBasunpupoadHble "
AHTPOMOreHHbIE WCTOYHUKWU MOCTYMNIEHUst B
aTtMocdepy 1 CTOKM.

Cnoco0bbl BbIpa)XeHusi KOHLIEHTpauui
razoobpasHbix npumecenn B aTMocdepe:
00beMHble JonM, OObEMHblIE MPOLEHTHI,
MOrnsipHas KOHLEHTPaLUS, MOJbHbIE OONN.
OkucneHve coeguHeHuin asoTa M cepbl B

aTtMmocagepe.
MpakTnyeckoe 3aHATUE:DUSMKO-XMMUYECKME
npovecchl B aTmocdepe: pacyeT

paBHOBECHOIO BbIXO4a NPOAYyKTa peakumm.
JlabopaTtopHas  pabota: "OnpepeneHue
KOHUEHTpauum  guokcupga yriepoga MU
OKWUCNSIEMOCTU BO3[4yXa, Kak mnokasaTenemn
aHTPOMOreHHOro 3arps3HeHWs Bo3gyxa W
BEHTUNALNK NMOMeLLEeHnn".

Tema 7. ObpasoBaHue u paspyLleHne 030Ha
B cTpatocdepe: HyNneBow LMK, BOAOPOLHbIN
UMK, a30THbIA  UMKM, XMAOPHbIA  LIKKA,
OpPOMHbIN LUUKN (Nekuus-npe3eHTaums).
dotoxmmmuyeckun cmor. ObpasoBaHue w
paspywleHme 030oHa B Tpomnocdepe.
CraumoHapHas KOHUEeHTpauus O030Ha B
Tponocdepe.

Kputepum YCTOWNYMBOCTU a’po3onen.
BbiBeaeHve asapo3onen u3 atmocdepsi.




Tema 8. [ucnepcHble  CUCTEMBI B
Tponocgepe. HomeHknaTypa n 0cCobeHHOCTH
TponocdepHoro asposons. OTHocuTenbHas
YCTOMYMBOCTb  adpo30fiern.  XUMUYEeCKui

cocTaB TponocgepHOro aspo3ons:
OKeaHMYyeckMn  a3po3ofib, TEePPUreHHbIN
aspo30rib, AHTPOMOrEeHHbIN aspo307b,

BTOPMWYHbIA a3p030Jib CENbCKUX N FOPOACKUX
panoHOB (Nekuusa-npeseHTaums).
MpakTnyeckoe 3aHATME: DUSMKO-XUMUYECKME
npoleccbl B atMocdepe: KMHEeTUYeckune
3aKOHOMEDHOCTH.

Pasgen 3. ®dusmko-xmMmmnyeckne npouecchl B
rmgpocdepe

Tema 9. Knaccudpmkauus npupogHbeix Bog no
coCTaBy. OcHOBHbIe npoLecchl
dopMUpOBaHMA COCTaBa MPUPOAHbLIX BOA:
pacTBOpeHue rasoB, pacTBOpPeHWE TBepAblX
BELLECTB. lMokasaTens  arpeccuMBHOCTU
NpUpoaHOM BOAbI. MokasaTtenb
HEeyCTOMYMBOCTM TBEpAoro BellecTtBa MO
OTHOWeEHMI K Boge. [lokasatenb cTeneHu
HepaBHOBECHOCTM. >KeCTKOCTb MpUPOAHbIX
BOA.

dopmupoBaHMe coctaBa MPUPOLHbIX BOA.
MpoLecchl pacTBOPEHNS ra3oB B NPUPOLHbIX.
MpoLecchl pacTBOpeHNs TBepAbIX BELLECTB B
NPUDOAHBIX BOAAX.

ra

Tema 10. KapboHaTHas cuctema wun pH
aTtMocepHblx  ocagkoB. PacTtBopumocCTb
kapboHatoB ©n pH MNOBEPXHOCTHbLIX MU
noa3eMHbIX BOA. PacnpepenurenbHas
auarpamma kapboHaTHOM cuUcTeMmbl.
LenoyHocTe npupoaHbix BoA. [lpouecchl
3aKUCIEeHUsA MOBEPXHOCTHbLIX BOOOEMOB. Tpu
CTaauu 3aKucrneHus (nekymsa-npeseHTaums).
JlabopatopHas  pabota:  "OnpegeneHue
dm3myeckmx nokasaTenen kKadectsa BOAbl,
B3BELLEHHbIX BELLECTB N CyXOro octatka".
MpakTnyeckoe 3aHsaTME: PUINKO-XMMUYECKUE
npoueccbl B  rugpocdepe: coctaB MU
Knaccudukaums NPUPoaHbIX BOA.

Tema 11. OkncnuTenbHO-BOCCTAaHOBUTENbHOE
paBHOBeECUKE B NPUPOAHbIX Bofax. AKTUBHOCTb
3MEKTPOHOB, MokasaTtesnb pe-. CBA3b pe- C
OKUCNUTENbHO- BOCCTaAHOBUTESbHbIM
noTeHunanom NpUPOAHOI BOAbI.
B3anmocBsi3b nokasaTtensi pe- ¢ BOAOPOAHbIM
nokasaTenemMm npupoaHon BoAbl (nekuuns-
npeseHTauus).

MpakTnyeckoe 3aHsaTME: PU3MKO-XMMUYECKNE
npoueccbl B rugpocgepe: npoLecchl
opMUPOBaHMSA COCTaBa NPUPOLHbIX BOA,.
JlabopatopHas  pabota:  "OnpegeneHue
obuwen LEenoYHOCTH " kapboHaTHoN
YKECTKOCTN BOAbI".




Tema 12. duanyeckme

npoLeccsl

CaMOOUMLLEHUS MPUPOOHBLIX BOA: OcadeHue

B3BELUEHHbIX vyacTtuu,
3arpAasHaroumx Bewects B Bogoeme
pes3ynbTarte nepemMeLlinBaHunA.

pacnpegeneHve

B

dusunko-

XUMUYEeCKMe NpOoLIeCcChbl Ha rpaHuue pasgena
¢da3: ucnapeHue, apcopbumsi. Xnmudeckoe
camMoouMLlEHNe BOAHOW cpedbl: TMAPONus;

OKMCneHune 3B.
OKuUCIeHne (nekuma-npeseHTaumns).
JlabopaTtopHas pabora:
rraBHbIX MOHOB B NPUPOAHON BoAe".
MpakTnyeckoe 3aHsATHE:

CaMOO4MLLEHMS NMPUPOAHLIX BOA.

MwukpobGurornormdeckoe
"OnpepgeneHune

Mpoueccel

Pasgen 4. ®unsnko-xummyeckne npoLeccobl B

no4se

10

ra

Tema 13. ['vnepreHes 1 noysoobpasoBaHue.
Tunbl noys. MexaHW4yeckMn cocTaB MOYB.
OnemMeHTHbIN cocTaB noyB. OpraHudeckne

BellecTBa MOoYBbI:

Hecneundunyeckne

opraHuyeckMe coefuHeHus, cneuuduyeckue

rymycoBble
OpraHOMUWHeparbHblE COEAMHEHNS.
JTabopaTopHas pabora:

coegunHeHusA Nno4s,

"Onpegenexune

cogepxaHmna rymyca B no4dyse MeToaoM

TiopmHa".

LK

Tema 14. TlornotutenbHas crnocobHOCTb
noys. [laTe BWMAOB  MNOrMOTUTESNBHON
cnocobHocTn no4yB. KaTnoHooGMeHHas
CNocobHOCTb MOYB. EMKOCTb KaTMOHHOrO
obMeHa MNOYBEHHOrO  MOrMOTUTENBHOrO
komnnekca. Lleno4yHocTb M KUCMOTHOCTb
noys. [loTeHUManbHass LWEMNOYHOCTL U
KMCMOTHOCTb noys. AkTyanbHas
LEeNoYHOCTb MU KMCMOTHOCTb  MOYB.
Ob6meHHas 7] rmgponuTunyeckas
KMCINOTHOCTb NOYB (NeKUMsi -npeseHTaumns).
JlabopaTtopHass paborta: "Onpegenexue
OBMEHHON U TMOPONUTUYECKON KUCITOTHOCTU
noys.".

MpakTnyeckoe 3aHsATHE:
XUMUYECKME NPOoLIECChI B MOYBE.

duamko-

Tema 15. OCHOBHblE WUCTOYHWKU U CTOKM
3arpAsHSIOWMX  BewecTB B Mo4Be.
HeratvBHOe BO34EWCTBUE MUHEPASbHbIX
yAobpeHuii Ha NoYBEHHbIE 3KocUCTEMbI. TM
B MOYBaxX W TOYBEHHLIX KOMMOHEHTAX.
MNectunabl: BO3OENCTBME Ha  XUBbIe
OpraHu3mel. 3arpsisHeHne noys
HedTenpogyKTamu. Mpoueccel
CaMOOYMLUEHMST  MO4YB:  UCMApeHne U
necopbums rasos, XUMUYeckme "
broxumuyeckne npeBpaLleHns
3arpasHuTenen (nekums-npeseHTaums).

JlabopaTtopHaa pabota: "OnpepeneHue
aacopObuUMOHHON CNOCOOHOCTM MO4YBbI Ha
npuMmepe MOHOB Meaun".

MpakTuyeckoe 3aHsTHE:
CaMOO4MLLEHMS MOYB.

Mpoueccel

10

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

17

17

34

85

KoHcynbTauum 1 npoMexyTodHas
aTTectaums (Ok3ameH)

2,5

245

Bcero koHTakTHas paborta n CP no
AUCuUMNInHe

70,5

109,5




Kypcosoe npoeKkTnpoBaHue y‘-le6HbIM nnaHoMm He npeaycMoTpeHo

4 KYPCOBOE NMPOEKTUPOBAHUE

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHue oueHOYHOro
lMoka3aTenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHummn cpeactea
onucbiBaeT OCHOBHbIE DU3NKO-XMMUYEcKme npoLeccsl,
TEOUCXORTLG & aTUOCDShe SIOEDeRe I MROEDePe, QOB aonpoc  am  yorioro
A PeA P Py W PEAE, cobecefoBaHus
nK-2 NPOrHO3UPYET BIIUSIHUE Pa3NIUYHbIX 3arpsi3HUTENEN Ha OKpYXKatoLLyto BONpOCH! A5t TECTUPOBAHMS

cpeay (aTmocdepy, buocdepy n rugpocdepy);

npaBunbHO onpeendeT nyTn peleHna 3KOJTorm4ecknx npo6neM,
HanpaBrieHHbIX Ha JuKBMgauuto,
BO3JENCTBUSA HA OKPY>KAIOLLYIO cpealy.

nnn CHWMXXeHne HeratmBHoro

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cnucrtema 1 Kputepmm oLeHNBaHUA

LWkana oueHnBaHuns

Kputepum oueHnBaHns chopMMpPOBaAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnn4HO)

[NonHbIN ncyepnbiBaoLLmii OTBET,
NnokasbIBalOLUN NOHUMaHWE npeameTa.

OpMEHTUPYETCA B OCHOBHbIX TEpMUHAXx,
3HaKoM C [OOMOMHUTENbHOW NMTepaTypoun,
npaBuIbHO OTBEYaET Ha OOMNONHUTENbHbIe

BOMPOCHI.
CTyD,eHT NnoKa3biBaeT npaBuiibHOE
noHMmMaHune NOCTaBJIE€HHbIX BOMNpPOCOB,

BrageeT HaBblkaMW aHanuMaa YCroBus,
BbIGOPOM HYXHbIX 3aKOHOB M chopmyn Ans

4 (xopoLwuo)

ee peLueHus.

3HaeTt npakTn4eckoe npUMeHeHne
CYLLECTBYIOLLMX METOAMK.

CraHgapTHbIv OTBET, TNULLEHHbIN
WHANBMAYANbHOCTH. OonyckaeT
He3HauyuTernbHblEe NOrPEeLLUHOCTU Npu OTBETE
Ha BOMpPOCHI.

CtypeHT nokasblBaeT JoctaToyHoe
NOHUMaHue yCcrosum NocTaBMEHHbIX

BOMPOCOB, BrajeeT HaBblkaMW aHanusa
yCroBusi, MyTaeTcs B BbIOOpe HYXHbIX
3aKOHOB M (DOPMYI AJ151 €€ peLIeHus.

3HaeTt npakTn4eckoe npUMeHeHne
CYLLECTBYHOLLNX METOANK.

HenonHbin OTBET, nmetoT MecTo
HebonbLlUne npoGenbl B 3HaHUSAX.

ﬂ,OI‘IYCKaeT norpewHoCcT npu oTBeTe Ha

BOMPOCHI.
CTyneHT nokasbiBaeT AocTaTo4vHoe
noHMMaHune ycnoamﬁ NOCTaBJIE€HHbIX

BOMPOCOB, BrajeeT HaBblkaMW aHanusa
yCroBusi, NyTaeTcs B BbIOOpe HYXHbIX
3aKOHOB M (DOPMYI AJ151 €€ peLIeHus.
3aTtpyaHsieTcs B NpPaKTUYECKOM
NPYMEHEHUN METOAWK.




3 (yD,OBJ'IeTBOpVITeJ'IbHO) noHMmMmaHune ycnosm7| NnocTaBlIE€HHbIX

lMokasbiBaeT 3HaHUSA yqe6Horo mMaTtepuana
B  MWHMManbHOM obbeme. ,ElonyCKaeT
GonbLLoe KONMMYECTBO HenpuHumMnmanbHbIX
owmbok. MoxeT YCTPaHUTb X C NOMOLLbIO
npenoaasartend.

CTy,D,eHT nokKkasbiBaeT HeJocTaTo4vHoe

BOMPOCOB, MyTaeTcs B BbIGOPE HYXHbIX
3aKOHOB M (DOPMYI AJ151 €€ peLleHus.

HenonHbin oOTBeT, ecTb OWWOKM B
N3noXeHun Heckonbknx Tem. [NyTaetcsa B
TepMUHax.

2 (HeyooBneTBoputenbHo) |He  MoXeT  NpednoXuTb  BapuaHTbl

He moxeT oTBeTUTb Ha Bonpoc 6e3 nomoLu
3k3ameHaTopa. MHorouncreHHole rpyoble
OLLNOKN.

He noHumaeT ycrnoBusi MOCTaBMEHHOIO
BOMPOCA, HE MOXET NPEAIOXNTb BapuaHTbI
peLLeHnss nocTaBrneHHblX 3agady. He 3HaeT
CYLLIECTBYHOLLNX METOANK.

HenoHnmaHve 3agaHHOro Bonpoca.

pelleHnst MocTaBneHHbIX 3agad. He sHaet
cyllecTBylOWMX MeToauk. He  3Haer
3aKoHOB. He MoXeT HanucaTtb XuMmyeckme

dopmyrbl.

MonmbiTka cnMCbIBaHUS, UCNOSb30BaHUSA
Hepa3peleHHbIX TeXHU4YEeCKUX yCTpOVICTB
UM NOfnb30BaHWE MOACKAa3Kon apyroro
YernoBekKa.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHbIe MaTepuarnbl, HeO6XxoaMMble AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKU BONPOCOB
Cemectp 1

1 Cneunduyeckne ocobeHHOCTM aTMocdepbl. XMMUYECKUA COCTaB U OCHOBHbIE 30HbI aTMOoCcdepbI.

2 doToxmmuyeckne peakumu. lNMpoueccsl ¢ y4acTvem Yactul, B BO36yXaeHHOM COCTOSHUM. DoToXUMUYECKME
peakuuu, npusogsame k noasneHuto *OH, *O2H n apyrux pagvkanos B Tponocdepe.

3 MCTOHHE/IKVI M CTOKM OKCHAOB a3oTa B Tponocgepe. OCHOBHbIE MPOLECCHI, NPUBOASILLNE K 06pa3oBaHNMto
a30THOW KUCNOTbl N HUTPATOB.

4 Okcunabl azoTa. BaanmocBsAsb Mexay CTpoeHneM Monekyn okcuaa asoTa (i), okcnga asora (il), okenaga asota
(iV) n BpemeHeM nx xun3Hu B Tpornocgepe.

5 doToxMmMmu4ecknii cMor, ero 0cobeHHoCTU. OCHOBHbIE KOMMOHEHTbI POTO-XMMMUYECKOTO CMOra: O30H U
nepokcuaueTunHuTpar. lNpouecckl, npuBoasLme K nx 06pasoBaHumio.

6 BepTtukansHasa cTpykTypa atmocdepbl. CyxoaanabaTnyeckuin BepTuKanbHbI rpagneHT TemnepaTypbl B
Tponocdepe. MMobanbHble TEMNepaTypHbIE MHBEPCUN.

7 O6pasoBaHue 1 paspyLueHne o3oHa B cTpaTtocdepe. Hyneson uukn o3oHa. BogopoaHbIv, a30THbIN, XNOPHbIA
1 6POMHBIN LUUKIbl, NPUBOASALLME K Pa3pyLLUEHUIO O30Ha.

8 MpowncxoxaeHne asposonen. [ucnepcHbIn cocTas asposonen. XMMU4ecKnin coctaB MOPCKOro, TEPPUTEHHOTO,
BYNKaHWYECKOrO N aHTPONOreHHOro a3po3onen.
McTouHUKM 1 CTOKM AnMoKemnaa cepbl B Tponocdepe. MasodasHoe 1 xuakogasHoe okMcneHne AMokcmMaa cepbl,

9 OKWUCIIEHME Ha NOBEPXHOCTU TBEPAbIX YacTuL,. OCHOBHbIE NMPOLIECChI, MPUBOASALLME K 06pa3oBaHN0 CEPHOMN
KMCNOTbI 1 CynbdaToB.

10 McTouHuKM (NpypoaHble, KBa3UNpUMpOaHbIE U aHTPOMOreHHbIE) U CTOKU MeTaHa B Tponocdepe. Bpems xunsHu
MeTaHa.

11 Ycnosus cyLlecTBOBaHWS YCTOMUYMBOro aspo3ons. Koarynsaumsa mukpoyacTtuy,. CegmmMmeHTauusa Makpodactuu.

12 YctonumeocTtb atMocdepbl. Buabl nokanbHbIX TemnepaTypHbIX UHBEPCUN.

13 KpuTtepum, no KOTopbim 3arpssHuTenu OC oTHocAT K npuoputeTHbiM. PacnpocTtpaHeHne B OC, HakonneHue B
XMBbIX OPraHn3ma, YCTOMYMBOCTb U CMOCOBHOCTL K BUOPa3NoXeHMIO.

14 Xumunyeckoe 3arpsisHeHne okpyxatowen cpeapbl (OC). BpeaHblie BewectBa. KceHobuoTumku. KoHuenumsa MAOK.
Knaccbel onacHOCTV BpeaHbIX BELLECTB.




15 MpropUTeTHbIE 3arpsA3HUTENN aTMocdepbl. Buabl XMMUYECKUX NpeBpaLLeHUii MPUOPUTETHBIX 3arpsisHUTENEi.
BarkHelilLne OKUCNUTENW B aTMOCMepe, NPUIMHA UX NOSABMEHMS.

16 | Maponus HEOPraHUYECKUX U OPraHNYECKMX 3arpsisHEHUI B MPUPOAHBIX Boaax. LLeno4yHocTb NpMpoaHbIX BoA.

duanyeckue npouecchbl camoo4uneHna NpupoaHbIX BOA: oCcaXXaeHne B3BEeLUEeHHbIX YacTul, pacnpenerneHne
3arpA3HALWNX BELWEeCTB B BOAOEME B pe3ylibTaTte nepemMelinBaHus. DU3NKO-XMMUYECKue npouecchl
CamMoo4ULLEHNST BOOHOM cpedbl Ha rpaHuuax pasgena (*)83 BOAa - BO3AyX U BOAA - TBepaoe BellecCTBO:
ncnapeHume n aD,COp6LWIﬂ. MMKpOGMOJ’IOI’VI‘-IeCKOG camMmoo4umieHne npupogHbIixX Bo4.

17

18 MpoLlecchl pacTBOPEHNSA ra3oB B NPUPOAHLIX Bogax. BsaavMocBsAsb Mexay CTPOeHMEM MOMEKYI ra3oB U UX
pacTBOPMMOCTbIO B Bofe. 3aKoH [eHpu.

19 Knaccudukaumsa npupogHbix Boa. KapboHaTHasa cuctema n pH atmocdepHbix ocagkoB. PacnpegenutensHas
anarpamma kapboHaTHOWM CUCTEMBI.

I'Ipou,ecc pacTBOpeHuA TBepablX BeWeCTB B NPUPOAHbIX BOAAX. Mokasatenb arpeccmBHOCTU I'IpI/lpOLI,HOI;I
20 BoAbl. [MokasaTenb yCTOVI‘-WIBOCTVI TBEpaoro sewiectsa Nno OTHOLWEHUIO K BOAeE. MokasaTenb cTeneHu
HepaBHOBECHOCTHU.

Puranko-xummnyeckme npoteccbl caMmoo4unLleHnsA BOOHOW cpenbl Ha rpaHuuax pasgena cbaa BOAa - BO3OyX U

21 BOJa - TBepaoe BeLWeCTBO: CnapeHne n a,D,COp6LI,VIF|.

22 Buabl 3arpsasHeHNn 1 BaXKHENLLME MPOLIECCHI CAMOOYNLLIEHNS] MPUPOAHBLIX BOA.

23 AHOMarnbHble CBOMCTBA BOAbl. XMMNYECKWIA COCTaB NPUPOAHbIX BoA. KeCTKOCTb NPMpPOAHbIX BOA.

24 OkncneHue sarpsasHuTenei B NpUpoaHbIX Boaax.

25 Hecneuunduyeckune opraHMyeckme coeauHeHVs1 B NoYBax: yrnesoabl, MUrHWH, 6enku, nunuasbl.

26 3arpsiaHeHue NoYB HedbTenpodykTamu. VICTOYHMKM NOCTYNNeHUs HedpTenpoayKkToB B noysy. BeiBeaeHve
HeqTENPOAYKTOB 13 MOYB.

I'Ipo6nema npuMeHeHna necTtmynaos: BO30ENCTBME Ha XMBble OpraHun3mbil. 5M08KKyMyJ'IF|LI,I/IF| necTmumnaos.

27
BbiBegeHwe necTMumaoB 13 NoYBbI

28 U.leﬂO‘-IHOCTb N KNCINOTHOCTb MNO4B. AKTyaJ'IbeIe KMCNOTHOCTb U LWENOYHOCTb NoYB. [1oTeHuManbHbIe
KMCMOTHOCTb M LWENOYHOCTb NoyB. O6MeHHas 1 rmoponnTnyeckas KMCIIOTHOCTb MNMOYB.

Cneumduyeckne rymycoBble BellecTBa NoyB. 'yMyCOBbI€ KUCNOTbI: TYMUHOBbBIE, TMMaTOMENaHoBbIE U
29  |dynbBOKUCIOThI. DpaKUMOHNPOBaHNE N'YMYCOBbIX KMCNOT. Paznuyme CTpOeHns 1 CBONCTB N'yMUHOBBIX 1
yNbBOKUCHOT.

30 Knaccudukaums opraHmnyeckmnx sewects noysbl no [.C. Opnosy.

31 'nepreHes n no4ysoobpasoBaHue.

3 Tsxenble meTtannbl (TM) B no4Bax 1 NOYBEHHbLIX KOMMOHEHTax. ICTOYHMKM nocTynneHus TM B nouysy.
BbiBegeHne TM 13 nous.

33 HeraTuBHble NOCNeAcTBMA NPUMEHEHUS MUHeEpParbHbIX a30THbIX M OCHOPHBIX yaobpeHun.

34 OpFaHOMI/IHepaJ'IbeIe coegnHeHuna B no4vBax.

35 MornotutensHas cnocobHOCTL NOYB: MeEXaHNYeckas, (bVI3I/I‘-IeCKaF|, Xumunyeckas n bruonormyeckas
nornoTuTensHasi cnocobHocTb. KaTmoHooOMeHHast CTOCOBHOCTbL NOYB.

36 OrneMeHTHbI cocTaB No4vB. MexaHnyeckunii coctaB No4yB. BnaroemkocTb noyBbl. BogonpoHnuaemMocTb NoYBkbI.

5.2.2 TunoBble TECTOBbIE 3a4aHus

BapuaHTbl TECTOBbBIX 3aaHMI HAXOOATCSA B NPUNOXEHUM K gaHHon P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3aaayu, KeUchbl)

BapuraHTbl TUNOBLIX NPaKTUYECKUX 3a4aHNA HAXOOAATCH B NPUoOXeHuu K gaHHon Prij

5.3 MeToanyeckue MaTepuansl, onpeaenstowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexXyTo4HoM aTrecTauum U nopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauun oby4qatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AucUUnIIMHe

YcTHas X lMucbMeHHasn KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE
Ok3amMeH NPOBOAMTCS B TpaguLMOHHONM hopme. Ha noarotoBky oTBoaMTCA He 6onee 40 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCLUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp

3arnasue |

MN3paTenbcTBO

[loa vsgaHusa |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

CragHuukui, . B. Jkornorus Cankr-TeTepbypr: 2020 http://www.iprbooksh
XNUMUBOAT op.ru/97814.html
Cyspanesa, A. [Jl.,|Okonorus c OCHOBamu . ) http://www.iprbooksh
KypoukuHa, B. A.,|reoskonornm MOCKB%BMCMEngMrCy’ 2021 op.ru/110340.html
KpuHoukumHa, O. K.
Knsnma, B. B.,|3konorus Caparos: Ain [Mn 3p 2018 http://www.iprbooksh
KyHuueHko, H. A. Meawna op.ru/69293.html
NapwukuH,  B.  B.,|Okonorus: OLieHKa " Hosocubupck: http://www.iprbooksh
JTapuukmHa, H. W.,|koHTponb OKpy>aroLLemn HoBocnbupckui op.ru/98826.html
HemyweHko, [. A. cpeabl rocyaapCTBeHHbIN 2019
TEXHUYECKNIA
yHVUBEpcUTeT
Jleran, M. B. Buoakonorus Hoeocubupck: http://www.iprbooksh
HoBocunbupckun op.ru/99347.html
rocyaapCTBEeHHbIN 2019
TEXHUYECKNIA
yHUBEpCcUTET
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
Hosukos, B. K. Jkonoruss U uUHxkeHepHasi| Mocksa: MockoBckas http://www.iprbooksh
3aLlumTa oKpyXxawLlen cpeabl rocygapcrtBeHHas 2020 0p.ru/97330.html
akagemus BOOHOTo
TpaHcnopTa
Kapnosuy, U. A. "eoakornorus MockBa: AkageMunyeckui 2020 http://www.iprbooksh
NPOoeKT op.ru/109984.htmi
Xann M., boymeH [.  |HaHOTexHONOrMun 1 aKonoruns: https://ibooks.ru/read
pucku, HOpMaTMBHO- ing.php?
NpaBoOBOE perynupoBaHve u . short=1&productid=3
ynpaBrieHve / nep. ¢ aHrn. — MOCKBaéFT:SV?;aTOpm 2020 72675
3-e u3O., OnNEeKTpoH. —
(HaHoTexHonorum)

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM

1. MHdopmaumoHHas cuctema «EguHoe okHO JoCTyna kK obpasoBaTenbHbIM pecypcamy [QNeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHo-6MbnuoTeyHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. AnekTpoHHas bubnunoTeka y4ebHbix nagadun CMerynTa: hitp://publish.sutd.ru

4. EguHbIn nopTan MHTEpHET TecTupoBaHus B cdepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

5. Martepuanbl UHdopmaumoHHo-obpa3oBaTensHON cpeabl
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

3a04yHon popmbl  0ByuveHunss CIGIYMTO

6.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeEO6X0AMMOM ANA OCYLUEeCTBNEeHUA obpasoBaTenbLHOro
npouecca no gucumnsivHe

JlabopaTopHble 3aHATUS CO CTyAeHTaMy MpOBOASATCS B CMELManu3vMpoBaHHbIX MNOMELLeHUsX kadeapbl,
060pYya0BaHHBLIX XMMUYECKON MOCYAON, XUMUYECKUMU peakTUBaMu, uamepuTenbHbiMKU Npubopammn (TepmMomeTpsl, pH-
MeTpbl, BEeCbl, TEPMOMETPLI, BS3KO3UMETPOM, ), AUCTUNNATOPOM, CYLMIbHbIMK LWKadamu, MydenbHOW Mneyblo,
KOMMbIOTEPOM.

Ayautopus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneunanmsanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA H P A
ayautopus

CneumnanuavipoBaHHas mebenb, 4ocka
YueGHast ayamtopus




MpunoxeHune
paboyen nporpaMmMbl AUCLIMNNNHBI JKONOrnyeckas Xmmms

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHuto nogrotoekn _20.04.01 TexHocdepHasa 6e3onacHOCTb
HanmeHoBaHue Ol (npoduns): _NHxXeHepHasa 3alumTa oKpyxatowen cpessbl

5.2.2 TunoBble TeCcTOBble 3aAaHNA

[2\1/(;)] dopMynMpPOBKM TECTOBbIX 3a4aHNN
1. BewectBO MOXeT ObiTb OTHECEHO K NPUOPUTETHLIM 3arpsA3HUMTENAM MO OAHOMY W3
NPW3HaKoB:
a. CKITOHHOCTb K Aerpagaumm
6. HEBO3MOXHOCTb aHanuTuyeckoro onpeaenexus B OC;
B. Manoe BpeMs «xkusHu» B OC;;
r. Bbibpochl B rmobansHom macwtabe.
2. ABneHve nokanbHOW TemMNepaTypHON NHBepCUKN B Tponocdepe obycrnoBneHo:
a. usMeHeHMeM anbbeno NoBEPXHOCTU 3emnu;
0. MI3BMEHEHMEM BIaXXHOCTU BO34YXa;
B. POCTOM BbIGPOCOB YrNEKUCIIONO rasa;
r. ©3BMEHEHWe TeMNepaTypHOro rpagmeHTa B Tponocdepe.
3. K nproputeTHbIM 3arpsasHUTeENsM atMmocepbl He OTHOCUTCS:
a. MeTaH;
0. 030H;
B. TPMOKCUG Cepbl;
r. AMOoKCcuUa cepbl.
4, OCHOBHYI0 pOrb B MHULMMPOBAHUM NPOLIECCOB OKUCIIEHMA NPUMeCcen B Tpornocdepe nrpatot:
a. KUCNopoa BO3AyXa;
0. 030H;
B. CBODOAHbIE paanKansbl;
r. JXECTKOE U3ryyeHue.
5. Haunbonee JONroXxunByLLMM OKCMAOM a3oTa B aTMocdepe sIBNAETCH:
a. N20;
6. NO;
B. NO2;
r. N2Os..

MpunoxeHue 1



MpunoxeHue

pa6oqel7| nporpamMmmbl OUCUNNITNHDbI Jkonornyeckasa XxmumMmsi
HauMeHo8aHUe OUCUUMITUHbI

no HanpaeneHuio noarotoekn 20.04.01 TexHocdhepHas 6e30nacHOCTb
HammeHoBaHue OI1 (npoduns): _NHxXeHepHasa 3awimTa oKpyXXatolwen cpebl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHunA (3agayu, Kenchbl)

MpunoxeHue 2

Ne

i YCrnoBusi TUNOBbLIX NMPAKTUKO-OPUEHTUPOBaHHbLIX 3aJaHuii (3aday, Kelcos)

1. Bo ckonbko pa3 6yaeT npeBbIWEHO 3HaYeHe MakcumMarnbHo pasoson MNOK ons ykcycHowm
KMcnoTel, pasHoe 0,2 Mr/m3, ecrnn Ha cknage npowusoLuna asapus (pasnunach kucrora) u
YyCTaHOBUNOCh ANHaMMYEeCKoe paBHOBECHE MEXAY NapamMmn 1 XXMOKON YKCYCHOW KMCNOTON?
MapumnansHoe faBneHne NapoB YKCYCHOW KUCMNOTbI NpuMuTe pasBHbIM 3 Na. ATMocdepHoe
Aasnenue pasHo 101,3 kla, Temnepatypa 25°C.

MOKwp. 0py H.Y.

2. Ckonbko Monekyn dopmanbaernga npucyTCTBYET B KaXKA0OM KyOMYECKOM CaHTMMETpe BO3ayxa
npv HOpMarbHbIX YCIOBUSAX, €CNK ero KoHueHTpauus gocturaet 3HadeHms MOKwp., paBHoro
0,035 mr/m3? Beluncnute napuuansHoe fasneHne popmanbaernaa, COOTBETCTBYIOLLEE ero

3. | MyHumanbHOe KonM4ecTBO ra3oB, onpeaensemoe no 3anaxy cpegHVM YenoBekom (nopor
3anaxa) COCTaBISET AN YKCYCHOM KNCMOThI 1 ammmaka 1 1 46,6 MnH™! cooTBETCTBEHHO.

npu o6HapyxeHun 3anaxa? CKOMbKO MOMeKyn aMmuaka npucytcTeyeT B 1 cm® Boaayxa npu
obHapyxeHun ero 3anaxa? TemnepaTypa U AaBreHVe Bo3ayxa OTBeYaloT HopMasibHbIM
YCNOBUSIM.

MpeBbiwatotcs nu 3HaveHus MOKwp. ANA 3TUX BELECTB, paBHble Mexay cobol 1 cocTaensaoLme
0,2 mr/m3? Kakoe napuvanbHoe OaBreHve napoB YKCYCHOW KUCMOTbl JOCTUraeTCcss B MOMELLIEHUM

4, Ckonbko Monekyn 6eH3ona NpucyTCTBYET B KaXXAOM KyOM4eCcKoM CaHTUMETPE BO3ayxa npwm
Temnepatype 20°C n gasneHum 101,3 klMa, ecnu ero KOHUEHTpaUWs 4OCTUMraeT 3Ha4YeHus

MNOKc.c., pasHoro 0,1 Mr/m®? BeluncnunTe koHUeHTpauuio napos 6eH3ona B Bo3ayxe B % (06.).

aTMm.

5. Mpu paboTte ABuraTens BHYTPEHHEro CropaHns Ha XONOCTOM XOA4y B BO3Ayx BbibpackiBaeTcs 80
M YrapHOro rasa exemuHyTHo. Onpeaenute KOHLEHTPaLMIo yrapHoro rasa B Mr/m®,  monb/n,
MiH™" B rapaxe nnowagbio 15M? 1 BeicoTomn 2,5 M cnycta 20 MUH. ¢ Havana paboTsl ABUraTens.
KakoBo napumanbHoe gaBneHue yrapHoro rasa? Temnepatypa Bo3ayxa 20°C, gasneHue 1




		2023-02-21T15:22:02+0300
	СПБГУПТД, ПРОМТЕХДИЗАЙН, ФГБОУ ВО "САНКТ-ПЕТЕРБУРГСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА", УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА




