MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU A
POCCHICKOW ®EJEPALINN
®denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BATENBLHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«JATECTAHCKHUI T'OCYJJAPCTBEHHBIN YHUBEPCUTET»
Xumudeckuil hakyabTeT

PABOYAS ITPOI'PAMMA JTUCIUITJINHBI

«XHMMHUSA OKPYKAKOLIEH CpeabD)

Kadenpa Heopranndeckoit XMuMUU U XUMHUUYECKOM IKOJIOTUU
XUMHUUYECKOTO (haKyyIbTeTa

O6pazoBartenpHas mporpaMma OakajaBpuara
18.03.02 DHepro- u pecypcocOeperaronime mporecchl B XUMUIECKOW TEXHOJIOTHH,
He(pTeXuMUu 1 OMOTEXHOJIOTHH

HanpasieHHoCTh (poduiib) mporpamMmbl
OxpaHa OKpy’Karolen cpeasl U PALMOHAIIBHOE CIIOJIb30BAHUE IPUPOIHBIX
pecypcoB

®opma oOyueHust
3a04yHas

CraTyc JUCHMIUTUHBL: 6x00um 6 ooazamenvhyto yacmo OIIOI

Maxauxkana, 2022



PaGovasi mporpamMmma JUCHMILIMHBI «XMMHS OKpPYXKAIOLIEH Cpelbl» COCTaBleHa B
2022 romy B coorBerctBuM c TpeboBanusmu PI'OC BO no HampapieHuro
noarorosku 18.03.02 DHepro- u pecypcocbeperarolye Mpoueccsl B XMMHYECKON
TEXHOJIOI'MH, He)TEXUMHUH U GHOTEXHONOTHU OT «7» aBrycra 2020r. Ne 923.
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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

JucuuminHa «XUMHS OKPYXKAIOIIEH Cpelb» 8xo0um 6 0013amenvHyio
yacme OI1OIl 6axanaBpuata 1no Hamnpasienuto noaroroBku 18.03.02 Duepro- u
pecypcocoOeperaroiiye Mporecchl B XUMHUYECKOW TEXHOJIOTUMU, HeDTEeXUMUU U
OMOTEXHOJIOTHH.

JucrumnHa —peasm3yeTrcs Ha XUMHUYECKoM  (akymbrere  Kadempoid
HEOPraHUYECKOW XUMUU U XUMUYECKON IKOJIOTUH.

Conep)kaHue TUCIMILIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBS3aHHBIX C (DU3HKO-
XUMUYECKUMH TIPOIIeCCaMM, TPOTEKAloNMMu B arMmocdepe, nurochepe u
runpochepe. [lpemmer  AomKeH  AaTh  CTYIEHTY  NPEICTABICHUE O
B3aMMOIIPEBPAIICHUSIX BEIIECTB B OKPYKAOIIEH Cpe/ie.

JucnuniuHa  HaueneHa Ha — (QopMupoBaHHE — CIHEAYIOMIUX  KOMIIETEHIIUN
BBINTYCKHUKA: obmenpodeccuonanbubix - OIIK-1.

Hpenoz[aBaHHe AUCHUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHUIM: JICKIIHH, J'Ia60paT0pHBI€ 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouast mporpamma JIHCHMIUIMHBI MPEAYCMATPUBAET IPOBEACHHUE CIEAYIOIINUX
BUJIOB KOHTPOJISI YCIEBAEMOCTH B (OpME KOHTPOJbHAas padoTa, KOJUIOKBUYM U
MIPOMEKYTOUHBIN KOHTPOJIb B (hOpME 3a4eTa, IK3aMEeHa.

OO0BbeM TUCHMIUIMHEI 5 3aueTHBIX enuHul], B ToM yucie 180 akageMuuecKkux 4acoB
110 BUJIaM YUCOHBIX 3aHSATHM

YueOHble 3aHATHSI Dopma
B TOM YHCJIE: IIPOMEKYTOUHON
? KonrtaktHas pabota obydaronuxcs ¢ npenojgasatenem | CPC, aTTecTaluu
S o 13 HUX B TOM (3auer,
3 0 g Jlexu | Jla6opar | Ipaxtuy | KCP | koncysnst | umcne | AuddepeHIupos
& 2 5078 OpHBIE eCKHe alnuu 3K3aM AHHBIN 3a4Y€T,
3aHATUS | 3aHATHS eH 9K3aMeH)
7 180| 20 8 12 160 3a4eT, IK3aMeH




1. Ileau ocBOeHMS TUCHUIIJIMHBI
[ensaMu OCBOCHMS AUCHMIUIMHBI «XUMUS OKPYKAIOMIECH Cpeabl» SBIISIOTCS

O3HAKOMJICHHE
atMocdepe, autochepe u THApocdepe.

C (i)I/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I ImponcccaMu,

MPOTEKAIOIIMMU B
[IpenMer 1ODKEH JaTh CTYISHTY

NpeaACTaBJICHUC O B3aUMOIIPCBPAIICHUAX BCIICCTB B Opr}I(a}OIHGﬁ cpeac.

JncuuruimHa

pacCcMaTpuBacT

BOIIPOCHI,

CBsI3aHHBIC C

peBpalleHueM

ra3o00pa3HBIX BEMIECTB B arMoc(epe ¢ ydacTHeM O30HA W Pa3IMYHBIX BHJIOB
U3ITyYCeHHM, a TAK)Ke TIPOIIeCChl B tuTochepe u rumpocdepe.

2.Mecro nucuuminnbl B cTpykrype OIIOII 6akasaBpuara
JucuuminHa «XUMHS OKPYXKAIOIIEH Cpelbl» 8xo0um 6 0013amenvHyio

yacmos

OIlOIl GakanaBpuara

10  HaIIpaBJICHHIO

18.03.02 DOmnepro- u

pecypcocoOeperaroiniye Mporecchl B XUMHYECKOW TEXHOJIOTUU, HEeDTEXUMUU U

OMOTEXHOJIOTHH.
N3ydeHne 310N NTUCUUTUIMHBI HAUMHAETCS MOCIIE MTPOXO0XKIACHUS CTYAECHTAMU

Matepuala kypca «O01as 1 HeOpraHM4eCcKon XuMuUs», « AHATUTUUECKAsT XUMUSI».

3. Komnerenuuun ody4yarouierocsi, opmMupyemsoie B pe3yJibTaTe 0CBOCHHS
AUCHHUILIMHBI (IepeYeHb IIAHUP

eMbIX Pe3yJbTaTOB 00yYeHHUS).

Koa n Koa n HaumeHoBaHuUe IInanupyembie pe3ybTaThl 00y4eHUS IIpouenypa
HAMMEHOBaHHE HHIUKATOPa OCBOCHUSA
KOMIICTCHIIUH U3 | JOCTH/KCHHUS

onon KOMIICTeHIUI

OIIK-1. Cioco6ern | OIIK-1.1. BocnpuanMaer | 3HaeT: TeOpeTHUECCKHE OCHOBHI 0a30BBIX YerHblid
U3y4aTh, nH(pOpMaINIO XUMUYECKOT0| XUMHUYECKUX AUCIMIUINH U CTIOCOOBI MX orpoc,
aHAIIM3UPOBATh, COJIEpKaHHUS, UCTIOJIb30BaHUsI TPH PELIEHNN KOHKPETHBIX MMUCbMEHHBIN
UCTIONB30BaTh CUCTEMATHU3UPYET U XUMHYECKHX 3a/1a4; OCHOBHBIE 3aKOHBI U orpoc
MEXaHU3MBI aHAJM3UPYET €€, BBIABIACT | 3aKOHOMEPHOCTH, OIPEICIAIONINEe HallpaBIeHHE,

XUMHAYECKUX OIINOOYHBIE CYXKJICHHUS U CKOPOCTh H Pe3yJbTaT NPOTEKAHHS MIPOIIECCOB B

peaxmui, JIOTHYECKHUE MTPOTHBOPEUHS], | TOMOTEHHBIX M T€TEPOTEHHBIX CUCTEMax MpH

MPOUCXOJAIINX B | ONMUPAsCh HAa 3HAHHE NIEKTPOXUMHUYECKUX MpoIieccax.

TEXHOJIOTHYECKUX | TEOPETUYECKHUX OCHOB ‘YMeeT: IpOBOIUTH MPOCTHIE ONEPALNH C YUETOM

npoleccax u (byHIaMEHTaIbHBIX 001X 3aKOHOMEPHOCTEH, (OPMYITHPYEMBIX B

OKpY’KaloIleM pa3fenoB XUMUU paMKax 0a30BBIX XUMUYECKUX JTUCIIUILINH;

MHUpe, COIOCTABJISITh XUMHUYECKYI0 HH()OPMALIUIO U3

OCHOBBIBAsICh Ha Pa3HBIX HCTOYHHUKOB, BBISBIISITH OIINOKN

3HAHUSX O JIOTHYECKUE TPOTHUBOPEYHSL.

CTPOECHUU Buapeer: HaBbIKAMU KPUTHYECKOTO aHAIU3a

BEILIECTBA, XUMUYECKOU JIUTEPATYpBhI.

pupoje OIIK-1.2. AHanu3upyeT 1 | 3HAeT: METO/IbI OTPEACIICHUS MEXaHU3Ma YcrHbii
XUMHYECKOH CBS3H| HCIOJB3YET MEXaHNU3MBI XUMHWYECKHIX PEaKIFi, TPOTEKAIOUINX PH orpoc,

U CBOIiCTBaxX XUMHWYECKHUX PEaKIHi, ANIEKTPOXUMHUYECKUX MPOIECCaX U B OKPYXKAOIIEM | TIMChMEHHBII
Pa3IUIHBIX MIPOUCXOAIMNX IPH MHpE Ha OCHOBE 3HaHHUII O CTPOSHHUH BEIIECTBA, oTpoc
KJ1accoB AMEKTPOXUMUIECKIX MPHUPOAE XUMUIECKOH CBA3H U CBOHCTBAX

XUMHYECKHUX mporeccax 1 B Pa3INYHBIX KIACCOB XUMHIECKHX 3JIEMEHTOB,

3JIEMEHTOB, OKpY’KalolleM MHpe, COEJMHEHUH, BEIEeCTB U MaTepUaoB

COEMHEHU], OCHOBBIBAsICh Ha 3HAHMSX O | YMeeT: OIpeensiTh MEXaHU3M XUMHUECKUX

BEIIECTB U CTPOEHUU BEILECTBA, peaxiuii, MPOTEKAIOIIUX MIPH MEKTPOXUMUUECKUX

MaTepHuaoB MIPUPOJE XUMUYECKON Ipoleccax U B OKPYXKAIOLEM MUPE HA OCHOBE

CBSI3U U CBOMCTBaX
Pa3ITUIHBIX KJIACCOB
XUMHNYCCKUX 3JICMCHTOB,
COCOUHECHNM, BEIISCTB 1
MaTepHuaIoB

3HaHUU O CTPOEHUU BEIIECTBA, IPUPOJIE
XUMHUYECKOU CBSI3U U CBOMCTBAX Pa3IMYHBIX
KJIACCOB XMMHUYECKHUX JIEMEHTOB, COCTMHEHHM,
BEILIECTB U MaTepHUAJIOB

Baaneer: HaBplkamMu pacuéra mapameTpoB
XUMHUYECKUX PEAKINi, MPOTEKAIOUIUX MPU




3NEKTPOXUMUYECKUX MIPOLECCAX U B OKPYXKAIOILEM
MHpE Ha OCHOBE 3HAHUH O CTPOCHHH BEIIECTBA,
[IPUPOJIE XMMHUUYECKOH CBSI3U U CBOMCTBAX
Pa3IYHBIX KJIACCOB XMMHYECKHX JIEMEHTOB,
COEIMHEHUH, BEIIECTB U MAaTEPHAIOB

OIIK-1.3. IIpumensieT
UHPOPMALIHIO O
MEXaHU3MaX XUMHUYECKUX
peakuuii, OCHOBaHHYIO Ha
3HaHUSIX O CTPOCHUH
BEIIECTBa, IPUPOJE
XMMHYECKOH CBS3U U
CBOMCTBaX Pa3IMYHBIX
KJIACCOB XUMHUYECKHX
3JIEMCHTOB, COCIUHCHHI,
BEIIECTB 1 MAaTEPHUAIIOB,
IIPH peanu3anuu
TEXHOJIOTUIECKUX
IIPOLIECCOB U 3aIIUTE
OKpY’Karollel cpeabl

3HaeT: METOBI aHAMH3a HHPOPMALIUHU O
MeXaHU3MaX XUMHUECKUX PEeaKInii, OCHOBAHHYIO
Ha 3HAHUSAX O CTPOCHUH BEIIECTBA, IIPHUPOJIE
XUMHYECKOH CBSI3M U CBOMCTBAX Pa3IMYHbIX
KJIaCCOB XUMHYECKUX 3JIEMEHTOB, COSTUHEHHH,
BEILECTB ¥ MaTEepUaJIOB, TP peatn3alun
UIEKTPOXUMHUUECKUX MPOIIECCOB U 3aIlUTE
OKpY>Karouiei cpebl

YMeeT: HAXOANUTh U AHAUTU3UPOBATH HHPOPMALIHIO
0 MeXaHU3MaX XUMUIECKUX PEaKInii, OCHOBAaHHYIO
Ha 3HAHUAX O CTPOCHUH BEIIECTBA, IIPHUPOJIE
XUMHYECKOH CBSI3U M CBOWCTBAX Pa3IMIHBIX
KJIACCOB XUMHUUYECKUX DJICMCHTOB, COCTUHCHUIA,
BEIIIECTB ¥ MATCPHAJIOB, TIPU PeaTH3aliH IPH
3JEKTPOXMUMUYECKHX TPOIECCax U 3aIIUTe
OKpY>Karoue cpesbl.

Buiageer: HaBbIKaMU pabOTHI C PA3IMYHBIMH
COBPEMCHHBIMU MCTOJaMU NTOJTYUCHUA
I/IH(i)OpMaHI/II/I 0 MEXaHUu3Max XUMHYCCKUX
peaxiuii, OCHOBaHHOH Ha 3HAHUSIX O CTPOSCHHH
BEIIIECTBA, IPUPOJIC XUMUIECKOH CBS3H U
CBOMCTBaX Pa3UIHBIX KIIACCOB XUMUIECKHUX
9JIEMEHTOB, COCTMHCHNH, BEIIECTB M MaTEPHAIIOB.

VcTHBIN
orpoc,
MMUCEMEHHBIN
oTpoc

4. O0beM, CTPYKTYpPA U COJepsKaHue JUCHMILIMHBI.
4.1. O0BbeM TUCHMITIMHBI COCTABIAET 5 3aueTHRIX equnuil, 180 akameMuuecKkux

qacCoOB.

4.2. CTpyKTypa AUCHUTIIMHBI

Buasbl yueOHoi1 padoThI, BKIOYAS
CaMOCTOSITeIbHYI0 padoTy ®opMmbl
CTYIEHTOB (B 4acax) TeKyIIero
E" o 5 = =
2 = 2 5 KOHTPOJIS
Pa3genanl u TeMbl 2 g =
= = 5 x| & & S m = yCmeBaeMoCTH
Ne JUACIHHUILIHHDBI = = S = == =i csa "
= =
n/n 10 MOAYJISAM o g ExR| B R P e85 &
s EEZ| 2%z S & g MPOMEKYTOUHO
) S Iy
= g_ o e 0 s o O " arrecranuu
8 =
= = O =
Monyns 1. OCHOBHBIE OHATHS MIEKTPOXUMUYECKON TEXHOJIOTUN
1 Cocras u CTpPOEHHUE
aTMochephl. O30H B| 7 1 10 YcTHbIN onpoc
atmocdepe.
2 XUMHYeCKUe MpeBpalieHHs .
peBpail 7 1 1 10 YcTHBIN onpoc
B Tpornocepe.
3 OCOOCHHOCTH ~ TIPOIIECCOB
TPaHCTPAaHUYHOTO MepeHoca | 7 1 12 | VYcrHsIii onpoc
COEJMHEHMI CEPBI U a30Ta
Hmozo no mooymo 1: 2 2 32 KomnnokBuym
Monyns 2. I'unpocdepa. 'naponaornueckuil LUK U CTpoeHUe ruapochepsl.
1 ['unponorudyeckuii MUKI U .
AP I 7 1 - 6 YcTHbIl onpoc
CTpOEHHE TUAPOCHEPEHIL.




2 Knaccudukamnmum
npuponHelx Box u pH | 7 2 8 YcTHbIl onpoc
aTMoC(epHBIX 0CATKOB

3 OKHCTUTENBHO-
BOCCTaHOBUTEIJIbHbBIE 7 1 8 Vermiii opoc
MPOIECChl B MPHUPOIHBIX
BOJIOEMaX.

4 ITpoueccol
KOMILIEKCOOOpa3oBaHus B | 7 1 1 8 YcTHBIN onpoc
BOJIOEMAX.
Hmozo no mooynio 2: 2 4 30 Konnoksuym
Monyib 3. Ctpoenue u coctaB autocdepbl. OpraHndecKrne BeniecTBa B MOYBE.

1 Crpoenne 1 coctas |- 7 1 10 YcTHBIN onpoc
JTUTOCHEPHI.

2 Honoobmennas 7 1 1 10 VYcTHbI onpoc
CIIOCOOHOCTH MOYB.

3 Oprannyeckue BeIIeCTBa B 7 1 12 Vermbiit onpoc
MOYBE.
Hmozo no mooymo 3: 2 2 32 KomnokBuym

Monyns 4. Coenunenus a3ora, ¢pocdopa, TAKEIbIX METAUIOB B MTOYBE. XJIOPOPraHUYECKUE
COCIMHEHUS B OKpYyKarouien cpene. Bo3neicTBre HOHU3UPYIOLIEro U3JIy4YEHUs U Iyma Ha
OKPY’KaIoOILYI0 cpey

1 Coenunenus azora H®
dbochopa B IOYBEHHOM

cJoe. Coenunenus
TSDKENBIX METaJUIoB (Xpoma, | 7 1 2 10 VYcTHBII onpoc
HUKENs, MeIOW, PTYTH,

CBUHIIA, IMHKA U KaJIMUs) B
OKpY>Karollen cpejie

2 XnopopraHuyeckue
COEIMHEHUS B| 7 1 10 YcTHbIN onpoc
OKpYKarollel cpejie

3 | BosmeiictBme myma @ Ha

O0OBEKTHI OKpYyKaroIen
Cpeibt Bospeicaue 7 1 1 10 YcTHbI# onpoc
MOHHU3UPYIOIIETO
U3JIy4eHUS] Ha  OOBEKTHI
OKPYKArOIIeH CpeJibl
HUmozo no mooynio 4: 2 4 30 KomnokBuym
Moayns 5. [TogroroBka k sK3amMeHy

1 IToaroToBKa K 3K3aMeHy 7 36 3a4eT, IK3aMeH
Hmoeo no mooynio 5: 36 3a4eT, HK3aMeH
HUTOI'O: 8 12 160 | 3auer, 3K3aMeH

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUI NO OUCYUNTIUHE.

Mooyns 1. CoctaB u crpoenue armochepsl. JucnepcHbie cucreMbl B
atmocgepe. O30 B aTmMochepe.

Tema 1. CocraB u crpoenue armochepnl. O30H B armocdepe.
3aBUCHMOCTH JaBJICHUS W TeMIIepaTyphbl aTMOchephl HaJl MOBEPXHOCTHIO OKEaHa,




cTpoeHune atMocdepsl U rI100anbHble aTMOC(EpHbIe TUPKYISIIH. O30HOBBIN CIIOi
ra”eTsl. [Iporeccsl 0Opa3oBanust U rudenu o3oHa. [loHATHE «HYJIEBOTO LMK
O030Ha, MPUYMHBI €ro HapylieHus. Paznuume ponu o30oHa B cTparocdhepe U
Tponocepe. [IpuunHBl ¥ MOCIEACTBUS BO3HUKHOBEHHSI O30HOBOM «JIBIPHI» HaJl
Antapktugoil. IIporHo3 cocrosiHust 030HOBOro cnos. Ilyth yMeHblIeHUs
AHTPONOTE€HHOTO BIUSHUS HA O30HOBBIH CJIOW IJIAHETHI.

Tema 2. Xumuuyeckue mnpeBpamenuss B Tpomnocdepe. OOpazoBanue
CBOOO/IHBIX PaJUKaiIoOB, UX POJIb B Mpolieccax TpaHchopMaluu MUKpOIpUMecei B
tporocepe. [lyTu mocTymieHus U CTOKa COSAUHEHUHN cephl M azoTa. [Iporeccs
CyXOro M MOKpPOro OCaxAcHus npumeced. KnHeTMdeckne XapakTEepUCTUKH
IIPOLIECCOB OKHUCIICHHS.

Tema 3. Oco0eHHOCTH MPOLECCOB TPAHCTPAHMYHOIO IMeEpPeHoca
COeIMHEHMH cepbl M a30Ta B Tpomnocdepe. VCTOYHMKM NOCTYIUIEHUS U CTOKA
opraHuyeckux  coeguHeHuil. Ilpomeccsl  TpaHcpopmanuu — OpraHMYECKUX
COCIMHEHUM.

Mooyns 2. TI'mapochepa. I'maposorudyeckuii LMK H CTpPoeHHe
ruapocepsl.

Tema 4. I'mapoJsiorudeckuii MUKJI U cTpoeHre ruapocdepbl. OCHOBHBIC
BU/JIbI IPUPOJHBIX BOA. ['eHe3nc noaszeMHubix BoA. IlouBeHHas Biara, BEpXOBOJKA,
I'PYHTOBBIE U aPTE3UAHCKUE BOJIBI.

Tema 5. Kuaccupukanumu npupoansix Bog u pH armocdepHbix
ocaakoB. POpMHUPOBAHUE COCTAaBA NMPUPOAHBIX BOA. OpraHMyeckue BEIIECTBA B
npupoAHbIX Bogax. PactBopumocts raz3oB u pH armochepHbIX o0cagkoB.
[ToBepxHocTHble  BoAbl. PactBopuMocTh  KapOoHaTHeIX mopony u  pH
MMOBEPXHOCTHBIX BOA. ll[emoyHOCTh. 3akHWCIEHHME BOJOEMOB M PACTBOPEHHUE
COCIMHEHUN TSDKENIBIX MeTauioB W amtoMuHusi, BausHue pH. ConeBoii OanmaHc
OKEaHa.

Tema 6. OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIC NMPOLECCHl B NMPHPOAHBIX
BogoeMax. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIN NOTEHIMAI MPUPOJHBIX BOJ.
[Tonsstne. I'paHunel yCTOMYMBOCTHM BOAbl. Bimsiane pH w©  pacTBopeHHOro
KHCIIOPOJa Ha OKHUCIMTEIIBHO-BOCCTAHOBUTENBHBIM TOTEHIMAT W 3HAYEHHE
Juarpammbl-pH U1 MOAENBHBIX W TPUPOIHBIX cucTeM. Penokc-OydepHocTh
npupoaHbiX BoA. CTpaTuduKanus OPUPOIHBIX Boa0eMOB. OnHroTpodHble U
a¢TpodHBIE COCTOSHUS BOAOEMOB. KHHETHKAa OCHOBHBIX OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX IPOLECCOB B NPUPOJHBIX BOJOEMax. Pemokc-mponecchl ¢
y4aCTHEM MEPOKCHUAA BOJOPOA.

Tema 7. Ilpoueccsl KomiuiekcooOpa3oBanusi B Bogoemax. [Ipuponnsie
KOMILJIEKCO0Opa3zoBarenu. Poiib TSKENbIX METAJIIOB U OPraHUYECKUX COETUHEHUN
(XMHOHBI,  THOJIBI) B  TMpolleccax  KomIuiekcooOpazoBanusi.  Ilpoueccer
KOMILIEKCOOOpa30BaHus B OKEaHe.

Mooyns 3. Ctpoenue u cocras jJutocepnsl. OpranuvyecKkue BelecTsa B
No4se.

Tema 8. Crpoenme m cocraB Jjutrocdepbl. DIEMEHTHBIM COCTaB.
Munepansl. ['opubie mopoasl. IIporecchl BhIBETpUBaHUS M MOYBOOOpPA30BAHUSI.



Crpykrypa nouB. [TouBeHHbIe TOpU30HTHI. DU3nMUEcKUe CBOMCTBA MOYB. BonHbie
PEXKUMBI IOYB.

Tema 9. HonHooOMeHHasi CcnOCOOHOCTH MNMOYB. EMKOCTh KaTHOHHOTO
oOMeHa. HaceblllleHHOCTh TIOYB OCHOBaHUAMH. KHCIOTHOCTH TMOYB, BHU/IBI
KHCIIOTHOCTH.

Tema 10. Oprannyeckue BemecrBa B mouBe. [louBa. Opranuueckue
BelecTBa B nmouse. ['ymycoBbie U PyabhokucioTsl. OCHOBHbBIE (PYHKIIMOHAIBHBIE
TPYTITIBI.

Mooyns 4. Coenunenus azora, ¢pocdopa, Ts:KeJIbIX METAIIOB B MOYBE.
XJlopopraHu4yeckue CcoeIMHeHHMs B OKpy:Kawowmeil cpeae. BosaeiicrBue
HOHU3UPYIOIIEr0 U3JIyYeHHUs U IIyMa HA OKPY:KAIOULYI0 Cpeay

Tema 11. Coennnennsi a3zora u ¢Qochopa B NOYBEHHOM CJIO€.
CoenuHeHusi THAXKeJbIX METALIOB (XpoMa, HUKeJHA, MeAU, PTYTH, CBHUHUA,
HMHKA U KaJAMHUsl) B OKpYy:Kawmei cpeae. KpyroBopor BemecTs B IpHUPO/IE.
[Tonsitue o pezepBHOM (Qonje BeniecTBa. KuHeTnueckue 0COOCHHOCTH Pa3InYHBIX
BUJIOB Kpyroo6opotoB. OCHOBHBIE OTIMYUS KPyrood6opoToB azora u docdopa.
BnusHue aHTpOMOTeHHOW NEATeNbHOCTH Ha KpYrooOopoThl a3oTa u Qocdopa.
[Iytu moctymnenuss B Ouochepy. CouepkaHue TSKEIBIX METaUIOB B
aTMOC(EPHBIX a3PO30JIsIX, TIOBEPXHOCTHBIX BOJIAaX, MOYBAX U JIOHHBIX OTJIOKEHU SIX.
[Ipouiecchl xuMuyeckod TpaHchoOpMalii W B3aUMOJCHCTBUE COCAMHEHUI
TSOKEJIBIX METaJUIOB ¢ aO0MOTHMYECKUMH KOMIIOHEHTaMH Ouocdepsl, Mpolecchl
KOMILUIEKCOOOpa30BaHUsI 1 MUTPALIMH B BOJHBIX CpeJlax.

Tema 13. XunopopraHuveckue coeJHHEHHsI B OKpY:Kawoumieii cpenue.
[TonuxynopupoBanubie OudeHwbl, aAudOeH30(pypanbl, AuOKcUHBL. CTpoeHue,
MCTOYHUKM OOpa30BaHMsI W TOCTYIUICHUS B OKpYXKawlyw cpeny. Dusuko-
XUMUYECKHE CBOMCTBA, MUTpalUs U TpaHchopMmanusa B Ouochepe. OCHOBHBIE ITyTH
MOTIa/IaHKs B OPTaHU3M YEJIOBEKA U CITOCOOBI JETOKCUKAIIMU PA3IMYHBIX 00HEKTOB
B OKPYXKAIOIIIEH CpeJIE.

Tema 14. Bo3aeiicTBHe miymMa Ha okKpy:Kawimyi cpeay. Bo3sgeilicTBue
HOHU3UPYIOLIEr0 H3JIy4YeHHs HA O00bEeKThbl OKpYy:Kawmeid cpeabl. [loHstue
IIyMOBOTO 3arpsi3HeHus. VICTOUHHKH 11yMa B ropojie. JlomnycTuMble HOpMBI IIyMa.
[IIymoBOe 3arpsi3HEHHE OKpy’KarolieH cpeapl B AenubOenax (nbA). BmusiHue
IIIYMOBOTO 3arps3HEHUsI Ha 4YeJOBEKa W OKpyKawilylo cpeny. CraOuibHbIC
paavoaKTUBHBIE HW30TONBI. PacmpocTpaHEHHOCTh B TpHUPOJiC. AHTPONOTCHHBIC
WCTOYHUKH TOCTYIUICHUS B OKpyKatoiryro cpeay. OCHOBHBIE XapaKTEPUCTHKHU
paaroaKTUBHBIX U30TOMOB (TUIT pacmajaa, YHEPTUsl pacriaja, MOCTOsSHHAs pacnaja).
Eqununpl m3MmepeHus: akTUBHOCTU. [loHSTHE O SIIEPHBIX peaKIusX, CEYCHHUE
3axBaTa. Bo3aeicTBUe HOHU3UPYIOIIET0 U3 TyUYeHHS Ha OMOJIOTHYECKUE OOBEKTHI.

4.3.2. Coodepicanue 1a060OpamopHO-NPAKMUUECKUX  3AHAMUI  NO
oucyuniune.

Mooyns 1. CoctaB u crpoenue armochepsl. lucnepcHbie cucreMbl B
armocdepe. O30H B atmocdepe.

Tema 1. CocTaB u crpoenue armocdepsnl. O30H B atmocdepe. 13yueHue
(U3UKO-XUMHUUYECKHUX MTPOIIECCOB C YIaCTHEM O30HA



Tema 2. Xumnuyeckue mnpeBpamenuss B Tpomnocdepe. H3ydyenue
(bOTOXUMUYECKUX peakuil (POTOMETPUUYECKUM METOIOM.

Tema 3. Oco0eHHOCTH TPOLECCOB TPAHCTPAHUYHOIO IEpPeHOCA
COCAMHEHMU cepbl U a30oTa B Tpomocdepe. M3yueHue mnporecca OKUCICHUS
COEIMHEHUN CEpPBI

Mooyas 2. TI'mapocdepa. I'maposiorudeckuii LMK MW CTpPoeHHe
ruapocoepsl.

Tema 4. I'mapoaoruvyeckuii MUK U cTtpoenue ruapocdepsnl. M3ydyenue
cocTaBa MPUPOJHBIX BOJ METOJOM BJIEKTPONPOBOJHOCTH. OnpeneneHue
YIJIEKUCIIOTHOTO PAaBHOBECHS B CTOYHOM BOJI€ KOJIOPUMETPUUECKUM METOAOM.

Tema S. Kuaccupukaumu npupoanbix Boag u pH armocdepHbIx
ocaakoB. Bimsane PH u pacTBOpEHHOro KHUCIOpPOAA HA OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIM  TMOTEHUMAI CTOYHOM BOAbl. M3ydenwe mporeccos
3aKUCIJICHUS IPUPOTHBIX BOJIOEMOB.

Tema 6. OxkHCIANTEIBLHO-BOCCTAHOBUTEIbHBIC MPOLECCHI B MPHUPOAHBIX
BoJoeMax. M3ydenue nporeccoB ruipoinsa coseit mapranuna (I1) B pazdaBieHHBIX
pacTBopax

Tema 7. IIpouneccbl KOMILIeKC000pa3oBaHusa B Boaoemax.OrmnpenencHue
KOMIUJIEKCHBIX coenuHeHnit rekcanuanodepparoB (1) u (ILI) B mpupogHbix
BOJOEMAX

Mooyns 3. Ctpoenne u coctas jurocpepsl. Oprannyeckue BellecTsa B
novse.

Tema 8. Ctpoenue u coctas jaurocdepsl. 3yueHne npoueccoB Murpanuu
B MOYBE.

Tema 9. HonooOMeHHast cmoco0HoOCThL mo4B. OrnpeneneHne €MKOCTH
KaTHOHHOTO oOMeHa OrmpefeneHie pacTBOPUMOCTA  TPYAHOPACTBOPUMBIX
COeIMHEHU (KapOOHATHBIX MTOPOJI)

Tema 10. Opranuyeckue BemiecTBa B mnouBe. OrmpeneneHue oOIIei
IIEJIOYHOCTHU TIOYB U COJIEP’KaHUE CYNIb(PaT-MOHOB B MMOYBE

Mooyns 4. Coennnenus a3zora, ¢pocdopa, TAKeJIbIX METANIOB B NO4BeE.
XJIopopraHnveckue CoeIUHEHUs] B OKpyxkawiueid cpexe. BosgeiicTrBue
HOHU3UPYIOIIEro U3JIyYeHHUs U IIYMAa HA OKPYKAIOUIYI0 Cpexy

Tema 11. Coeaunenusi azora u ¢ochopa B MNOYBEHHOM CJIOe€.
CoenuHeHusl TAXKEJbIX METALIOB (XpoMa, HUKeJ, MeAU, PTYTH, CBUHUA,
HMHKA M KaJMHs) B OKpYy:Kamwoueil cpexe. OnpeneneHue COCIUHEHUN a30Ta U
dbochopa B mouBeHHom cioe. MccnenoBanue conbpBatanuu noHoB Menu (I1) B
BOJHBIX PACTBOPAX C MOMOIIbIO CIIEKTPOB MOTJIOLIECHHUS

Tema 12. Xiopopranudeckue coeJUHEHHUsI B OKpY:Kawlueil cpexae.
Onpenenenue XJIOpOPraHUYECKUX COETMHEHNI B OKPYXKAIOIIEH cpelie

Tema 13. Bo3geiicTBHe miyma Ha OKpyxamoulyiw cpeny. Bo3saeiicTBue
HOHU3UPYIOLIEr0 M3JIy4YeHHs HAa 00BbEeKThI OKpY:Kawuieid cpenbl. 3mepenue
ypoBHEW mryma. Bo3jeiicTBHEe MOHM3HPYIOMIETO HM3Iy4YeHUs Ha OHOJOTUYECKHE
OOBEKTHI.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH



PexkomMeHngyemMbie 00pa3oBaTEIbHBIE TEXHOJIOTHU:

- Ha JIEKIMSX [0 BCEM pasjeliaM MCHOJb3YeTCs JEMOHCTPATUBHBIN
MaTepHual B BUJI€ PE3CHTALINH;

- pacyeTHoO-rpauueckue  paboOThI BBITIOJIHAIOTCS CTYyJICHTaMH
CaMOCTOATENBLHO MOl KOHTPOJIEM U C KOHCYJIbTallMeN MPerno1aBaTels.

B xome ocBoeHUs JUCHUIUIMHBI MPEAYCMAaTPUBACTCS IMPUMEHEHHE
CJIEIYIOUIUX AKTUBHBIX METOJIOB OOyUEHHUS:

--BoimonHenune nabopaTopHbIX paboT C 3JIEMEHTaAMU UCCIIETOBAHMSL.

--OTyeTHBIE 3aHATHA 1O pazfgenaMm  “‘MeToapl KOHTpPOJIS KayecTBa
OpUpOTHON BOABI”, “MeTonbl KOHTPOJIsS KauecTBa arMoc(epHOro Bo3ayxa” U
“MeTo bl KOHTPOJISI KaYecTBa MOYB”.

JUtst aTTecTauuu CTYAEHTOB MO KAXKJIOMY MOJYJIO JOJDKHBI IPOBOJUTHCS
KOHTpPOJIbHBIE pa0OThl. B KauecTBe HTOrOBOTO KOHTPOJISI IPOBOAMUTCS 3aYET.

B mnpouecce mnpenomaBaHUS JUCUUIUIMHBI IPUMEHSIOTCS  CIEAYIOIIHE
oOpa3oBaTeNbHbIE TEXHOJIOIHH: pa3BUBalollee 00ydeHue, MpodieMHoe 00yUueHue,
KOJUIEKTUBHAs CHUCTeMa OOydyeHus, JICKIMOHHO-3a4eTHas CHUCTeMa OOyueHus,
TEXHOJIOTHSI pa3BUTHS KPUTUUECKOTO MBIIIJIEHUS (B TOM 4ucIe «cause study»).

[Ipy 4yTeHMM HAHHOTO Kypca NPUMEHSAIOTCA TaKu€ BHUIbBI JIEKIUW, Kak
BBOJHAs, JEKIUA-UHPOpMaLusi, 0030pHasi, IpoOIeMHasi, JIEKIH-BU3yaTIn3alusl.

VY nenbHBIA BeC 3aHATUH, MPOBOAUMBIX B UHTEPAKTUBHBIX (opMax (JIEKIIHs-
Oecena, JIEKIUSA-IUCKYCCHS, JEKIHUSI-KOHCYIbTalUs, MPOOJIEMHAs JEKLHUS, JEKIUs-
BU3YyalIM3allys, JEKUU C 3aIJTAHMPOBAHHBIMU OIIUOKAMM ), OIIPEAEIIAETCS TJIABHOM
1EeJbl0 (MHUCCHEN) MPOTrpaMMbl, OCOOECHHOCTHIO KOHTHUHI€HTAa OOYy4YarolIuxcs W
COJIEp)KaHUEM KOHKPETHBIX IUCLUUIUIMH, U B LIEJIOM B y4eOHOM IMpoliecce II0
JaHHOW JHUCUMIUIMHE OHM JOJDKHBI COCTAaBIIATH HE MeHee 24 4acoB ayAHTOPHBIX
3aHATHI. 3aHATHS JEKUMOHHOro Tumna (ekuus — Oecena, JIEKUUs — JUCKYCCHUS,
JEKIUST — KOHCYJbTAIMs, MpoOJjemMHasi JIeKius) cocTaBisieT 33% ayauTOpHBIX
3aHSATUH.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CAaMOCTOATEeIbHON PadoThI CTYICHTOB.
6.1. Buzapl ¥ OpsA0K BBITIOJTHEHUSI CAMOCTOATEIIBHOM pabOThI

1. V3y4yeHue peKOMEeH0BAHHON JIUTEPATYPHI.
2. Ilouck B MHTEpHETE JOMOJIHUTENBHOIO MaTepuaia
3. TloaroToBka K oT4eTaM IO JIAOOPATOPHBIM padboTaMm.
4. PeleHue 3KCIEPUMEHTAIBHBIX U PACYETHBIX 3a]a4.
5. TloaroroBka K KOJUIOKBUYMY.
6. IloaroroBka Kk 3a4ery.
7. TlonroToBka K SK3aMEHY.
No Bun camoctosTensHOM paboThI Bug xonTpons Y4eOGHO-MeTO M.
obecreyeHne
TToaroroBka K oT4eTam Io [TpoBepka BBITIOTHEHHS PACUETOB, Cwm. pazgenst 7, 8, 9
nabopaTopHBIM paboTam odopmieHus paboTsI B 1a00paTOpHOM JIaHHOTO JTOKYMEHTA.
XKypHaye U MpopabOTKH BOTIPOCOB K
TEKyIlIed TeMe 10 PEKOMEHI0BaHHOM
JuTeparype.
Pemrenue sxkciepuMeHTATBHBIX U [TpoBepka qoManTHUX 3aaHUH. Cwm. pazgenst 7, 8, 9
pacyeTHbIX 3a1a4 JTAHHOTO JTOKYMEHTA.
TToAroTOBKa K KOJUIOKBHYMY ITpomexxyrouHast atTectanus B hopme CwM. pazpnens 7, 8, 9




KOHTPOJIBHOM pabOTHI. JTAHHOTO JTOKYMEHTA.
TToaroToBka k 3a4ery. Y CTHBIH WK THCEMEHHEBIH 0TIpOC, MO0 Cwm. pazgenst 7, 8, 9

KOMITBIOTEPHOE TECTHPOBAHHUE. JTAHHOTO JIOKYMEHTA.
IToaroToBka K 3K3aMeHy. Kommeroreproe TectupoBanue win ornpoc | Cm. paznmenst 7, 8, 9

10 DK3aMEHAIIMOHHBIM OHIIETaM JTAHHOTO JIOKYMEHTA.

1. Texymuii KOHTPOJIB: TOATOTOBKA K OTYETAM I10 JJA0OPATOPHBIM paboTaM.
2. Texkymnili KOHTPOJIb: PEIIEHUE SKCIIEPUMEHTAIBHBIX U PACUETHBIX 33/1a4.
3. [IpomexxyTouHast arTectanus B popMe KOHTPOJIbHON paOOTHI.

Texywuu Koumpob YCHEBAEMOCTH OCYLIECTBIISIETCS HENPEPBIBHO, HAa
NpOTSDKEHUU Bcero Kypca. Ilpexkae Bcero, 3TO YCTHBIA ONPOC IO  XOAY
7a00paTOPHBIX  3aHSTHM, BBINOJHAEMBIA JJIS OMNEPATUBHOW  aKTUBHU3ALUU
BHUMAaHHUs CTYJCHTOB M OLEHKH WX YpPOBHS BOCIHpPHUATHS. Pe3ynpTarbl yCTHOTO
Olpoca YYMUTHIBAIOTCS TPU BBHIOOPE WHAMBUAYAIbHBIX 33Ja4d JUIsl PEHICHHUS.
Kaxayro  Hememo  OCYHIECTBISIETCS  NPOBEPKA  BBIIIOJHEHHS  PAacyeToB,
odopmiieHHST pabOTHI B Ta0OOPATOPHOM KypHAJIE.

Ilpomedicymounsiii KoHmpoib IPOBOAUTCS B POpME KOHTPOJIBHOU pabOThI, B
KOTOPOH COJlepKaTcsl TEOPETUUECKUE BONPOCHI U 331a4H.

HUmozcosvlii konmpoas TPOBOJIUTCS W00 B BUAE YCTHOIO SK3aMeEHa, OO B
dbopme TecTUpOBaHUSL.

OneHka «OTJIIMYHO)» CTABUTCS 32 YBEPEHHOE BJIaJICHHE MaTepuajoM Kypca.

OrneHka «XOpoIl0» CTABUTCS TPU TOJHOM BBHINIOJHEHUU TPeOOBaHUM K
MPOXOKIEHUIO Kypca U YMEHUN OPUEHTUPOBATHCS B U3YUYEHHOM MaTepHae.

OueHKa «yJIOBIIETBOPUTENIBHO» CTAaBUTCS MPU JOCTATOYHOM BBINOJHEHUU
TpeOOBaHMI K TMPOXOXKICHUIO Kypca M BIIAJICHUM KOHKPETHHIMU 3HAHUSMU T10
porpaMMe Kypca.

OneHka  «HEYJIOBJICTBOPUTEIHHO»  CTaBUTCSA, €CIM  TpeOoBaHUS K
MPOXOXKJICHUIO KypCca HE BBIMIOJHEHBI U CTYACHT HE MOXET IMOKa3aTh BJaJCHUE
MaTepHaIOM.

7. DOHA OLEHOYHbIX CPEeACTB /AJs IPOBEACHHS TEKYyLIero KOHTPOJs
yCIIEBAE€MOCTH, IPOMEXKYTOYHOH AaTTeCTAMH 10 HTOraM OCBOCHUS
AUCHMILTHHBI.
7.1. TunoBble KOHTPOJIBHBIE 3aAaHUS

KoHTpoJbHbIE BONIPOCHI

. XUMHUS OKpY>Karollel cpejibl U r100aIbHbIE YKOJIOTHYECKHUE MTPOOIIEMBI.
. CoctaB u cTpoerue aTMochepsl

. DOTOXMMHYECKHE MPOIECCHl B BEPXHUX CIOSAX aTMOC(hepsl

. O30H B cTparoctepe. Kunetnka oOpazoBanus u rudeinu 030Ha.

. O30H. L{ukisl pa3pyiieHus 030Ha.

. XMMHYECKHE TIPOIIECCHI B Tporocdepe.

. Coenunrenwus cepsl B Tpornocdepe. [{uki coequnenunii cepsl.

. Coenunenus a3zota B Tponochepe. Llukn coenunenuit azora.

. XUMHUYECKUE TPEeBpaIleHus] OPraHu4YeCKUX COSIMHEHUH B Tporocdepe.
doroxumuyeckuit cmor. O6pa3oBaHKe MEPOKCUAITUITHUTPATOB.
Tpanchopmarus HenpeaenbHbIX YIIIEBOJOPOAOB B Tporocdepe.

. Pacnipenenenue naBnenus rasa no Beicore. bapomerpuueckas ¢popmyina.
. [TapauxoBsrii 3¢ dexr. [TapHuKoBBIE ra3bI.
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14. qucnepcHble cucteMbl B aTMmocepe. A3po30Jiu.

15. Bunsr cmora. JIOHIOHCKHIT CMOT.

16. CocraB u crpoenune ConHia u €ro aTMocepsl.

17. O6pa3oBanue U NEPOKCUALIETUIIHUTPATA U €I0 TOMOJIOTOB.

18. CxonctBo U paznuume yciaoBuit oopasoBanus cMmora B Jlonnone u Jloc-Anmxkenece.

19. KucnorHbie 10X IU.

20. I'mapocdepa. OcHOBHBIE KOMITOHEHTHI PUPOIHBIX BOI.

21. CriocoObl kmaccuGuKay IpUPOTHBIX BOJ

22. KucrnoTHO-OCHOBHOE paBHOBECHE B MIPUPOIHBIX BOJOEMAX.

23. lllemo9HOCTH MPUPOIHBIX BOJOESMOB.

24. PacTBOpHMOCTH KapOOHATOB 1 pH MPUPOAHBIX BOI.

25. 3akucieHue MPUPOTHBIX BOJOEMOB.

26. I'panunel ycroitunBoctu Bojsl. [lonstue pE.

27. Tlpormecchl KOMIUIEKCOOOpa30BaHMsI B BOJAOEMAX.

28. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE MPOIIECCH B OKEAHE.

29. IIporiiecchl caMOOUHIIIEHUS BOJOEMOB.

30. Munepanuzanusi. OCHOBHbIC aHHOHBI B KATHOHBI.

31. PactBopuMoOCTh Ta30B U pH MpupoaHBIX BOI.

32. MuKpo3JIeMEeHTHI. DHIEMUYEeCKHEe 3a00IeBaHMS.

33. 3arpsizHeHHE OKpY>Karoleh cpeibl HePThIO.

34. OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIE TIPOIIECCHI B MPUPOIHBIX BOJIAX.

35. Ctpoenue u cocTaB JIUTOCHEPHI

36. DieMEeHTHBIN COCTaB MOYB

37. OpraHnyecKkre BEIIeCTBa B ITOYBAX.

38. KatnonooOMeHHasi CmIoCOOHOCTD MOYB.

39. MuHepalbl ¥ TOPHBIE TOPOJIHI.

40. T'yMycOBBIE€ KHCIIOTBI. DJIEMEHTHBIN COCTAaB, OCHOBHBIC (DYHKIIMOHATHHBIC TPYIIIIHL.

41. HachIleHHOCTh MOYB OCHOBaHUSIMU. KHCIIOTHOCTh TTOYB, BUABI KUCJIOTHOCTH

42. A30T, €ro COeJUHEHNS B MIOYBE.

43. Tlouna. [louBeHHBIC TOPH3OHTHI.

44. docdop, ero coeTMHEHUs B MOYBE.

45. Tlectunuapl, uxX KiaccupuKaIus.

46. TlocnencTBus MpUMEHEHUS TIECTUITUIOB.

47. Xnopcoaepxaiyue OpraHuuecKue COeIMHEHUSI.

48. Tsoxenble METaIBI B OKPYXKAIOIIEH cpeie.

49. Bunas! nznydenus. MoHusupyroiiee 1 HEMOHU3UPYIOIIEe U3TyICHHUS.

50. BausiHue paguoaKTUBHOCTH HA )KUBOTHBIN M PACTUTEIBHBIN MHUP.
TecroBble 3a1aHusA

Copnepxanmne o30Ha B armocepe Haja reorpaduueckoil Toukoi cocraBmiio 350 el. beia mu

MPEBBILICHA CPEIIHSIS ISl ’TOTO pallOHa KOHIIEHTpAIUs 030Ha, paBHas 35 MKT/M

1) equHULIBI U3MEPEHU HECONIOCTABUMBI; 2) na, B 1,3 pa3a;

3) Her, oHa Oblia B 1,2 pa3a MeHbIIIE; 4) HeT, 5TU 3HAYEHUsI PaBHBI;

5) na, xoHneHTpamus 6puia Ha 10% OGonbiie.

Kakne nsmenenus cBs3aHel ¢ YBCIUUYCHUEM COJIHEUYHOI aKTUBHOCTH:

1) 3HAYUTENBHO YBEINYUBACTCS MIOTOK COJTHEYHOMN SHEPIHU;

2) 3aMETHO YBEJIMUYMBACTCS TEMIIEPATypa B MPHU3EMHOM CJI0€ aTMOC(EphI;

3) B criektpe CoMNHIIA 3HAYUTENLHO BO3PACTACT OISl BUIUMOTO H3ITyUCHHS;

4) B criexktpe CoNHIIA 3HAYUTEIHFHO BO3pacTaeT 01t HHYPAKPaCHOTO U3ITyICHHS;

5) B cnekrpe CoNHIIA 3HAYUTETBHO BO3PACTALT JOJIS IKECTKOTO U3ITyUCHUSI



OCHOBHYIO POJIb B MHUIIMUPOBAHUH MPOLIECCOB OKHCIICHUS IPUMECEH B Tporocdepe UrparoT:

1) kucmopo BO3nyxa; 2) 030H; 3) cBOOOIHBIE paIUKAIIBI;

4) oxcuzbl a30Ta; 5) )KecTKOoe U3IyyeHue

Konnenrpanus o3ona B atMocdepe 1o Mepe yaaaeHus OT 3eMIIH .

1) SKCIOHEHIMAIBHO YMEHBILACTCS C YBEIMYCHUEM PACCTOSIHUS OT MOBEPXHOCTH 3EMIIH;

2) SKCIIOHEHIUATIBHO YBEIMYMBACTCS C YBEIMYCHHEM PACCTOSHHS OT MOBEPXHOCTH 3EMJIH;

3) mocturaer MakKCUMalIbHOTO 3Ha4EHUsI B TepMocdepe;

4) nocTUraeT MakCMMaJIbHOTO 3HaYeHUs B cTpaTocdepe;

5) mocturaetT MakCHMMaJIbHOTO 3HaUCHHsI B Me3ochepe.

SIBneHne IOKaIbHOM TeMIIepaTypHOH HHBEPCUH B Tporochepe 00yCIOBICHO:

1) u3MeHEeHUEeM COJIHEUHOW aKTUBHOCTH;

2) U3MCHEHHEM TEMIIepPaTypHOro rpaaieHTa B Tpornocdepe;

3) u3MeHeHueM alib0eI0 MOBEPXHOCTH 3eMIIH;

4) pocTOM BBIOPOCOB YIJTICKHUCIIOTO rasa;

5) pe3kuM u3MeHeHHEeM aTMOC(HEPHOTO JIABICHHS;

6) M3MCHEHHEM BIIAKHOCTH BO3yXa.

OCHOBHOI BKJIa/I B aHTPOIIOTEHHOE 3arpsi3HEHNE aTMOC(Epbl COSAMHEHUSIMH CEPbI BHOCSIT:
BBIOPOCHI BYJIKAQHOB;

1) oxeaHUYECKHE a3PO30JIH;

2) BBIOPOCHI MPEAIIPUSATHI XUMHUYECKON MPOMBILUICHHOCTH;

3) BBIOPOCHI aBTOMOOMIIHOT'O TPAHCIIOPTA;

4) BoiOpocsl TOC, paboTaroux Ha yriie ¥ Ma3yTe.

OCHOBHOW TNPUYMHOW HAIWYHMA OKCHAOB a30Ta B OTXOAANIMX Ta3ax, OOpa3yIOMIMXCS TpU
cxuranuu Torumsa Ha TOC, sBusercs:

1) oKHCJICHUE COCAMHEHHI a30Ta, IPUCYTCTBYIOIINX B UCXOHOM TOILIMBE,

2) NPUCYTCTBHE OKCHIOB a30Ta B BO3/yXE, HCIOIb3YEMOM [UIsl OPraHH3aI[iK

MIPOIIECCOB TOPEHHS;

3) oKHcIeHHEe COCMHEHUIT a30Ta B IPUCAIKAX, UCIIOIb3YEMbIX JIJIsI HOBBIIICHHUS

3¢ (HEeKTUBHOCTHU MPOILIECCOB TOPEHMUS;

4) oKHCIIEHHE a30Ta BO3/1yXa B MIPOIIECCE TOPCHHS;

5) obpa3oBaHKe OKHCIOB a30Ta B MPOIECCE OYMCTKU OTXOImuX ra3oB TOC.

HeoOxoauMeIM yciioBHeM JJIsl BOSHUKHOBEHHsI cMora kak B Jlonmone, tak u Jloc-Amxenece
SIBIISICTCS:

1) comHeyHOE M3ITyUCHHE; 2) BBICOKOE aTMOC(hepHOe IaBICHUE;

3) BBICOKAs MJIOTHOCTh TPAHCIIOPTHOTO TIOTOKA; 4) TemneparypHasi UHBEPCHSI.

5) BbICOKast KOHIIEHTpAIUs TMOKCHIa Cephl B Tporochepe;

Kakoe u3 yTBepKIeHH, XapaKTepU3YIONNX BIUSHHUE 3arpsi3HEHUsS aTMOC(HEpPHOTO BO3/ayXa Ha
KJIMMAaT, HEBEPHO:

1) yBenuueHHEe KOHIICHTPAIMU THOKCHA YIJIEPOJa MOKET MPUBECTH K TOBBIIMICHUIO CPEIHEH
r1100ambHOM TeMITepaTyphl Ha 3emite;

2) yBeIMUYCHHE KOHIIGHTPAIIMM COCAMHEHHWH Ccepbl B cTparocdepe MOKET TPUBECTH K
YMEHBIICHUIO CPETHEH TTI00aIbHOM TeMITepaTyphl Ha 3emMiie;

3) yBenuueHHe KOHICHTpAIMi (QPEOHOB B Tpomochepe MOKET MPUBECTH K TMOBBIIICHHIO
cpenHei rno0anbHOI TeMIepaTyphl Ha 3emite;

4) yBenMYeHHE KOHIICHTPALMH MbUIH B arMocepe MOKET MPUBECTH K TMOBBIIMICHUIO CPEIHEH
r100ambHOM TeMIlepaTyphl Ha 3emite;

5) yBenuueHHE KOHIICHTPAI[MK METaHa B TPOMOC(Eepe MOKET IMPUBECTHU K MOBBIIICHUIO CPETHEN
rI100aTbHOM TeMITepaTyphl Ha 3emMIie.

Kak MeHsiercs maBneHue, Temreparypa ¥ KOHIIEHTpAIHs 030HA B cTparocdepe ¢ yBeIMICHHUEM
paccTOsHUS OT MOBEPXHOCTH 3eMJIH:

1) naBieHHe U TeMIIEpaTypa yMEHBIIAIOTCS, KOHLCHTPAIIXS 030HA POXOUT Yepe3 MAaKCHMYM;



2) MaBlICHHE YMEHBIIACTCS, TeMIIepaTypa pacTeT, KOHICHTPAIMs O30HA IPOXOIUT Yepes3
MaKCHUMYM;

3) naBiieHHE YMEHBIIACTCS, TEMIIEpaTypa U KOHICHTPAIHsI 030Ha YBEIHYMBACTCS;

4) Temreparypa pacTeT, KOHIICHTpAIHs 030Ha U aBJICHUE YMEHBIIIAIOTCS;

5) nmaBieHue, TEMIIEpPaTypa U KOHIICHTPAIHS 030HA YBEINYUBAIOTCS.

Kak Mensiercss naBienue, TeMiieparypa M KOHIEHTpalus 030Ha B Me3ochepe ¢ yMEHbIIEHHEM
paccTosiHUSA 10 IOBEPXHOCTH 3EMIIM:

1) naBneHue, TeMIiepaTypa ¥ KOHIIEHTPAIIKS 030HA YBEINYNBACTCS;

2) MaBlICHHE YMEHBIIACTCS, TeMIlepaTypa pacTeT, KOHICHTpAalMs O030Ha IPOXOAUT uepe3
MaKCHUMYM;

3) naBiieHHE M TEMIIEPaTypa YBEINYUBAIOTCS, KOHLIEHTPALUS 030HA IPOXOIUT YepPe3 MAaKCHMYM;
4) naByieHHE ¥ TEMIIEPaTypa YMEHBIIAIOTCS, KOHIICHTPAIIUS 030HA YBEIHUNUBACTCS,

5) naBiieHHE M KOHLICHTPALIMS 030HA YMEHBIIAIOTCS, TEMIIepaTypa pacrer.

Ckomnpko MoJieKyn (popMalibJieruia IPUCYTCTBYET B KAXKIOM KyOHYeCcKOM CaHTUMESTpe BO3yXa
P HOPMAJbHBIX YCJIOBUSX, €CIM €ro KOHLEHTpalMsl JOCTUraeT 3HAuYeHUs MPeesIbHO
J0IycTUMOM pazoBoi koHueHnTpauuu 1K, , = 0,035 MI/M:

1)7,0010":  2)6,010%:; 3)35 10 4)3510Y; 5)3,0 10"

CKONbKO 4YaCTHI[ TBUIM MPHUCYTCTBYET B KaXIOM KyOHMUYECKOM METpe BO3[yXa IpHU
KoHIeHTpauu, paHor [1JIK mnst pabodeii 30HBI, cocTaBIsIONMIEH 6 mr/m® (IpUHSATH: TIOTHOCTH
bl — 4 r/em’, nuameTp vactuil — 0,5 MKM, BCe 4acTHIIBI ChepruIecKoi GopMbI):

1)23-10% 2)6,0-10% 3)6,0 10" 4)2,3-10"; 5)7,0 10"

Kakoe coenunenue, mpucyTcTByromee B arMocdepe 3eMiH, ylIaBiIUBaeT HAUOOIBIIYIO JIOJIO
TEIJIOBOTO U3IYYEHHUSI:

1) NO,;  2)CO,;  3)H0;  4)CCIiFsy; 5) CHg.

B pesynbrare aHTpONOTeHHOH JesITeIbHOCTH cocTaB atMochepsl 3a mocneaaue 20 JieT:

1) nperepnen 3HaYUTENbHBIE N3MEHEHHS HA YPOBHE MaKPOKOMIIOHEHTOB;

2) HE U3MEHUIICS,

3) U3MeHuIICS Ha YpOBHE MUKPOKOMIIOHEHTOB;

4) n3MEeHUJICS B OTJEJIBbHBIX PETHOHAX;

5) npaBWIBHBIMU SBJISIFOTCS HECKOJIBKO M3 NEPEUHCIICHHBIX BBIIIE OTBETOB.

OcHOBHOM IPUYMHONW BOZHUKHOBEHHUS MAPHUKOBOTO A (deKTa SABIsSeTCS:

1) u3MeHeHue HaNPaBIICHUS IBHIKCHHS 1 MHTCHCUBHOCTH OKCAHUYECKHX TCUCHUIA;

2) u3MeHeHue opOouTHI BpaieHus 3emiin BOKpyr CoHIa;

3) yBenuueHne B atmocepe KOHIEHTPAIMU COCAMHCHHWH, MOTJIOMIAININX B HH(ppaKpacHOH
obnacru;

4) TemaoBOe 3arpsi3HEHUE;

5) npaBUIIBHBIMU SIBIISTFOTCSI HECKOJIBKO U3 TIEPEYMCIICHHBIX BBIIIIE OTBETOB

Kakoii ra3 B ctpatoctepe nornomaer 99% usznyuenust Connua B ornacHou juist 6uocdepsr Y-
Onactu:

1) Oz;  2)Os;  3)CClFsx; 4)COz;  5) HoO.

CeroniHsi y4eHble MOJIAraloT, 4yTO IN100aIbHOE YMEHBIICHHUE COAEpKaHMsI 030HA B cTpaTochepe
MOYET OBITh BBI3BAHO:

1) yBenuueHUEM HHTEHCUBHOCTH Y D-U3TyueHHUS;

2) raJoreHCOJICPIKAIMMHE YTIIEBOOPOAaMH aHTPOIIOTEHHOTO TIPOUCX 0K ICHHS;

3) pe3kum yBenuuenuem koumeHrpanuu CO; B atmocdepe;

4) «3uMHel BOpOoHKO#» Haa HOKHBIM TOTIOCOM;

5) akTMBH3aNKEN BYJTKAHHYCCKON JIEATEIILHOCTH.

MaccoBas BbIpyOKa JIeCOB IPUBOJIUT:

1) Kk OMyCTHIHUBAHHUIO;

2) K UI3MEHECHHMIO ab0e10 3eMIIu;

3) K HapyIICHUIO KUCIOPOJAHOTO IIUKJIa;

4) K yBeIMUYEHHUIO KOHIIEHTPAIIMU AUOKCUA YTIepoa B Tporocdepe;



5) npaBUIBHBIMU SBIISIOTCS BCE MEPEUNCICHHBIC BBIIIE OTBETHI

Macitabbl ¥ CKOPOCTh MPOSIBICHUS TTI00aTFHOTO U3MEHEHMSI KIIMMATa :

1) He moIAOTCsI PETYJIMPOBAHUIO MUPOBBIM COOOIIIECTBOM;

2) MOTYT OBITh OTPaHUYEHBI MPH OBICTPHIX JCHCTBUAX BCETO MHUPOBOTO COOOIIECTBA

3) MOryT OBITH IOCTOBEPHO IMPECKa3aHbl PU MIOMOIIN KOMIIBIOTEPHOW MOJICIIH;

4) y>Xe BBIILIA U3-TI0/] KOHTPOJIS;

5) He u3aMeHmIMCh 3a nocaeanue 1000 ser.

3rmoKayecTBeHHas MeJaHOMa U APYTrue pakoBble 3a00JIeBaHUS KOXKHU MOTYT OBITH 00YCIIOBJICHBI
Ype3MEPHBIM BO3/ICHCTBUEM:

1) dpeonoB, comepkamuxcs B Tpornochepe; 2) 030Ha, coaep KaIerocs B crparochepe;

3) o30Ha, cozeprKarlierocs B Me3ocdepe; 4) Y®-uznyuenus: CoHIa;

5) UK-u3nyueHus 3eMiIm.

3a gaBa crosieTHs, IPOLIEAIINX CO BPEMEHHM IPOMBIIIJIEHHONW PEBONIOLUM, KOHLEHTpALuUs
JTUOKCHUIA YIIIepoa :

1) yBenuumiack IPUMEPHO B JIBa pa3a; 2) YMCHBIIIMJIACH IPUMEPHO B JIBa pa3a,

3) ocranach HEU3MEHHOM; 4)yBenuuuiack Ha 25%; 5) ymenbImiach Ha 25%.
MonpeanbCkuil IpOTOKO ObLT HAIPaBJIEH :

1) Ha coOKpalleHHE TPOU3BOJACTBA M MACIITA0OB HCIOJIB30BAHUS XHUMHUYECKHX BEIICCTB,
CIOCOOCTBYIOLIUX Pa3pyLIECHUIO O30HA;

2) Ha pellieHHE JIOKATbHBIX KOJOTHUSCKHX 3a/1a4;

3) Ha pa3BUTHE TPAXKIAHCKON AKTHBHOCTH W IPHPOJOOXPAHHOTO 00pa3oBaHUS B OBIBILIEM
CCCP;

4) Ha TOJIHOE ¥ HEMEJICHHOE 3alpellieHHe IPOU3BOJICTBA ()PEOHOB;

5) Ha pa3BUTHE COTPYAHUYECTBA B 00JIACTH COXPAHEHHS KIMMATa.

AHTpPOIIOT€HHBIMHM UCTOYHUKAMU NAPHUKOBBIX ra30B SIBJISIOTCS:

1) ckMraHue UCKOIaeMoro TOILIHBA,

2) WCIOJIb30BaHUE TAIOTCHCOICPIKAIINX YIIIEBOJOPO/IOB;

3) cenbCcKoe X03AHCTBO;

4) aBTOMOOWIJIbHBIN TPAHCIIOPT;

5) Bce mepeurciIeHHbIC BBIIIE HCTOYHUKH.

O30H B Tponiocdepe — 370 :

1) mapHUKOBBII Ta3; 2) CUIbHEHUIINN OKUCIUTEND;

3) Y®-«kpan» nnaHeTsl; 4) Bce NepeunciaeHHble (aKTOPhI SIBISIOTCS MPAaBUIbHBIMU;

5) ABa U3 MEPEUUCICHHBIX BBIIIE OTBETOB SIBISIOTCS MPABUIHHBIMHU.

UccnenoBarenu 06eCOKOCHBI Jerpagaueil 030HOBOTO CJIOSl B APKTHUKE, TTOCKOJIbKY:

1) B ApKTHKE HCHOJB3YIOT TOpa3ao 0oibiie HPEOHOB U APYTUX O30HPA3PYIIAMOLIMX BEIIECTB,
yeM B AHTapKTHU/E;

2) HacelleHHWE B CPEHUX M BBICOKUX MIMPOTax CeBEpHOro MOyIIApHs ropas3no OoJblie, YeM B
Tex ke mupotax FOxHOro nomymapus;

3) CyLIEeCTBYIOT IPOEKTHI IPOMBIIICHHOTO PAa3BUTHSI U 3aCEICHUS APKTHKY;

4) pa3Mepbl «030HOBOM JBIPHI» B APKTHKE OO0JIbIIE, YeM B AHTApPKTH/IC,

5) npaBWIBHBIMHU SBJISIFOTCS HECKOJIBKO M3 MIEPEUYHCIICHHBIX BBIIIC OTBETOB

[TapaukoBbIit 3 ekt o0ycaaBIBaeTCs MPEXIE BCETO :

1) yBenuuennem nHteHcuBHOCTH Y ®-u3nyuenns Connna B mocieaaue 100 ner;

2) crocOoOHOCTBIO HEKOTOPBIX MOJICKYJT Moronatsk u3nydenue B UK-obmacry;

3) yBenuueHHEeM KOHIICHTPAIIUY MU HaJl POMBINUICHHBIMU 30HAMU;

4) yBennuenrem HMK-coctaBnsromieii B MOTOKE COJMHEYHOH OHEPrUM, JOCTHTaAIOIIEH
MOBEPXHOCTHU 3€MJIH;

5) pocTom HaceleHHs 3eMITH.

Kakoii Buj aHTpPONOreHHOM JesTelnbHOCTH OoJjiee BCEro OTBETCTBEHEH 3a TJ100albHOe
MOBBILICHHE KOHLIEHTPALUU JUOKCH A yriiepoia B aTMocdepe :

1) aBTOTpaHCHOPT; 2) XKeNe3HOAOPOKHBIN TPAHCIIOPT;



3) MOpPCKO#1 TpaHCIIOPT; 4) Terno’HepreTuKa;
5) cxuranue OBITOBBIX OTXOIOB.
W3nydyeHune kakoro Juana3oHa MMEET HAMMEHBIIYIO JJTMHY BOJIHBI :

1) BUIUMBIH CBET; 2) ynbTpadroaeTOBOE H3IyUEHHUE;

3) paAuOBOIHEI; 4) undpakpacHoe U3TydyeHHe
Atmocdepa 3emin xapakTepu3yeTcs III00aIbHOM TeMIIepaTypHOH HHBEPCUCH:
1) B Tponocepe; 2) B cTparocdepe;

3) B Me3ocdepe; 4) B Tepmocepe;

5) npaBWIIbHBIMU SBJISIFOTCS HECKOJIBKO M3 NIEPEUHCIICHHBIX BBIIIE OTBETOB.

3amenutenu (peoHOB MEHEE OMAcHbI JIJIsl 030HOBOT'O CJIOS IO CPaBHEHHUIO ¢ (PpEeOHaMU, TOTOMY
4TO OHH:

1) xapakTepu3yrTCsi MEHBIIIUM BpEeMEHEM JKU3HHU B aTMOchepe;

2) HE PearrpyroT C 030HOM;

3) addexTrBHEE HPEOHOB B KAUECTBE XJIAAarcHTOB,;

4) paspymiaroTcs B Tporocdepe;

5) npaBUIBHBIMU SIBIISIOTCS HECKOJIBKO U3 TICPCUMCICHHBIX BBIIIIE OTBETOB

DOTOXUMHUYECKUI CMOT 00pa3yeTcsl py B3aUMOJECHCTBUM:

1) XMMHYECKUX COCTUHEHUM, BBIACSIEMBIX ICPEBbSIMHU, U 030HOM;

2) OKCHIIOB a30Ta W YIJICBOJOPOJOB aBTOMOOWJIbHBIX U IMPOMBIIUICHHBIX BBIOPOCOB IO/
JEHCTBUEM COJIHEYHOTO U3JTyUCHUS;

3) arokcuaa yriepoaa u Merana o aevicrsuem UK-uznyyenus 3emim;

4) KBa3UIOCTOSIHHBIX KOMITOHEHTOB aTMOC(EPHI MO/ ACHCTBUEM KeCTKOro Y D-u3ydeHus;

5) npaBUIIBHBIMU SIBIISTFOTCS HECKOJIBKO U3 TIEPEYHCIICHHBIX BBIIIEC OTBETOB.

["a3, aBnsOMUNACS OCHOBHOM MPUYUHOMN 00pa30BaHUs KUCIOTHBIX OCAJIKOB, 3TO :

1) COz; 2)NOy;  3)SOz  4)Nz;  5)0s

ConHeuHas SHEprust SBJISETCS PE3yIbTATOM :

1) mpoiiecca IEMHOTO JICICHUs ypaHa;

2) mpolecca TepMOSIICPHOTO CHHTE3a TelTHs;

3) TpaHChOpMAIH YHEPTHH «OOJIBIIOTO B3PHIBAY;

4) MeKX3BE3/IHBIX B3aHMO/ICHCTBUECH;

5) mporiecca TepPMOSZICPHOTO CHHTE3a TSIKEIIBIX METAIJIOB

KoHueHTparus kakoro ra3a CUJIbHEE BCEro BapbUpyeTcs B Tponocgepe :

1) azora; 2)aprona; 3)kuciopoaa; 4)BOISHOTO mapa; S) renuwus.

O30H B Tponocdepe :

1) mpucyTCcTBYyeT BCerna,

2) obpasyercsi B pe3ynbrare (HOTOXUMHYECKUX IMPEBPAILICHUI KOMIIOHEHTOB AHTPOIOTCHHBIX
BBIOPOCOB;

3) omaceH [uis 3/10pOBBSI JTHOJICH;

4) obpasyeTcs B pe3ysbTaTe JECHBIX M0XKapOB;

5) npaBWIBHBIMHU SBJISIFOTCS HECKOJIBKO U3 MIEPEUYHCIICHHBIX BBIIIC OTBETOB

N3 o6mieit maccsl ruapocdepsl 101 MPECHBIX BOJI COCTABIISIET:

1) 1o 1%; 2)ot2 10 5%; 3)m020%; 4)or2071030%; 5)6omee 30%.

K rnmaBHBIM HOHaM, J0JI KOTOPBIX B JIFOOBIX MPUPOIHBIX MOBEPXHOCTHBIX BOJAX IPEBBIIIACT
95% ot obmeil Macchl KaTMOHOB MJIM aHMOHOB, OTHOCSATCS CJEAYIOLIME TPYIIbl aHUOHOB M
KaTHOHOB (BbIOEpUTE MPaBUIIbHBIN HAOOD) :

1) Na*, K*, Ca*", Mg**, Fe**; 2) Na*, K*, Ca*, Fe*";

3) Na*, K*, ca®*, Mg**; 4) SO,%, CI', HCO5, CO3%, NO3’;

5) SO,%, CI, HCO3, COs*, H,POy.

Kak mpaBuiIbHO Ha3BIBAIOTCS MOPCKHE BOJBI B COOTBETCTBUH C KJIACCH(HUKAIMEH MPUPOTHBIX
BOJI, pa3paboranHoi O.A.AJTEKUHBIM :

1) cynbhaTHO-KaIbIUEBBIC, 3-1 TPyNIbl,  2) Cylb(aTHO-HATPUEBBIE, 3-i TPYIIIILI;

3) XJIOpUAHO-HATPHUEBBIE, 3-1 TPYIIIIBL; 4) xapOOHAaTHO-HATPUEBBIE, 1-i TPyMIIB;



5) kapOOHaTHO-KaJIbLIUEBBIE, 4-i TPYIIIIBL.

Kakue BwIOOpHI 3HaueHnidi pH cOOTBETCTBYIOT aTMoc(EepHBIM W TOBEPXHOCTHBIM BOJIAM,
HaxoaaumMces B paBHoBecun ¢ CO2 aTMOChephl U KaJIbIUTOM, IIPHU YCIOBUU OTCYTCTBUS APYTHX
npuMecei, OKa3bIBAIOIIMX BIUSHIE Ha KUCIOTHO-OCHOBHOE PaBHOBECHE B IPUPOIHBIX BOAAX:
1)6,0us5,6; 2)6,0u7,0; 3)4,5u83; 4)57ul83; 5)7,0u7,0.

3HaueHuE METOYHOCTH IPUPOTHBIX BOJI ONPEACIISETCS CYMMOUM KOHIIEHTPALMi HOHOB:

1) aHHOHOB ¥ KaTHOHOB; 2) aHUOHOB; 3)COs* SO ;

4) HCOg3', OH" 1 yaBoeHHOM KOHIIEHTPALIUU C032‘;

5) HCO3', OH" u yaBOECHHOW KOHIICHTPAIHH S0,

Kakum MoxkeT ObITh copepKaHHE PACTBOPEHHOIO KHUCIOpOJa y JHA IIYOOKOro 3BTPOGHOTro
03epa Ha TePPUTOPUHU C YMEPEHHBIM KIIMMATOM B KOHIIE ITEpro/ia CTpaTu(huKanuu:

1) mpuMepHO Takoe ke, KaK y MOBEPXHOCTH; 2) coctapisier 50-70% OT HACBHINICHUS;

2) Oouibllie, YeM Y TIOBEPXHOCTH; 4) paBHO HYIIIO.

5) COOTBETCTBYET paBHOBECHBIM 3HAYCHHSIM, OTBEUYAOIIMM JaHHON TEMIIEPAType U JaBICHHIO;
KakoBo conepanne paCTBOPEHHOTO KHCIIOpOa y THA OKeaHa B JTr000e Bpemsi roja:

1) mpuMepHO Takoe ke, KaK y MOBEPXHOCTH;

2) cocraBisier 50-70% OT 3HAYEHMIA, SIBISIOIIUMXCS PABHOBECHBIMH JJISi COOTBETCTBYIOIIMX
YCIIOBU;

3) B 1,5 pa3a Gosbliie, 4eM y OBEPXHOCTH;

4) COOTBETCTBYET PABHOBECHBIM 3HAYCHUSIM, OTBCUAIOIIUM JaHHBIM TEMIIEPATYPE U JaBICHHUIO;
5) paBHO HYJIIO

Kakoe u3 yTBep»aeHUIi TPaBUIbHO XapaKTEpU3yeT IPYHTOBBIC BOJHI :

1) 30HBI pacrpoCTpaHEHHS K BO3MOXKHOT'O 3arpsI3HEHHUS TPYHTOBBIX BOJ HE COBIAIAIOT;

2) TPYHTOBBIE BOJIbI HAXOAATCS B 30HE adPAIlUH U JISKAT MEKIY IBYMsI BOJOYIIOPHBIMH CIIOSIMU;
3) rpyHTOBBIEC BOJIbI OTHOCSITCS K HAITOPHBIM MOJI3EMHBIM BOJAM;

4) OCHOBHYIO OMACHOCTH JIJIs 3arPsS3HEHHS IPYHTOBBIX BOJ COCAMHEHHUSIMH TSXKEJIBIX METAJIOB
NPEJCTABIISIOT BEHIOPOCH! aBTOTPAHCIIOPTA,

5) rpyHTOBBIMH Ha3bIBAIOT MOJ3EMHBIE BOJbI, PACIOJIOKEHHBIC HA MEPBOM OT MOBEPXHOCTH
3eMJIH BOJIOYITOPHOM CIIO€, UMEFOIIEM 3HAYUTEIHHYIO TUIOIIAIb PACTIPOCTPAHCHHUS.

Bri6epute npaBuibHBINH HAOOP KATHOHOB, OMPEIENAIOMINN KECTKOCTh IPUPOTHOM BOJIHI

1) Na', K*, Ca*": 2) Fe?*, Ca**, Na";

3) Ca**, Mg*"; 4) Na*, K*; 5) Na*, Ca®".

Kakoe n3 yTBepkIeHHI HETPAaBWIILHO XapaKTepU3yeT apTe3naHCKUE BOIBI:

1) 30HBI pacIipoCTpaHEHHs ¥ BO3MOYKHOTO 3arpsi3HEHUS apTe3MaHCKUX BOJ] HE COBIAIAI0T;

2) apTe3uaHCKUE BOJbI HAXOIATCS MY JBYMS BOJOYIIOPHBIMH CIIOSIMH;

3) apTe3naHCKHe BOJbI YAIle BCETO OTHOCATCS K HAMMOPHBIM MO3EMHBIM BOIaM;

4) OCHOBHYIO ONACHOCTh [UIsS 3arps3HCHUS apPTE3MAHCKUX BOJ COCTUHCHUSIMU TSDKEIBIX
METAJIJIOB MPEACTABISIOT BEIOPOCH! aBTOTPAHCIIOPTA;

5) apTe3uaHcKHe BOJIbI MOTYT UMETh PA3JIMUHBIN COJCBON COCTAB.

ITo coBpeMeHHBIM MPECTaBICHUAM BO3pacT BeceneHHoi coctapisier:

1) (15 =+ 20)10° ner; 2) (15 + 20)10* ner; 3) 10% ner;

4) (4,5 + 5,0)10° ner; 5) (4,5 + 5,0)10% jer.

[To coBpeMeHHBIM MPEACTABICHUSM BO3PACT 3€MIIU COCTABIISET:

1) 45— 5 mupx. er;  2) 10 — 15 mupmter;  3) 410% ner;  4) 20 munser;  5) 510 mer
CKONbKO MUJUTUTPAaMMOB THIPOKapOOHAT-MOHA COAEPIKHUTCS B Ka)XJIOM JIUTPE BOMABI, €CIIU €€
IEJIOYHOCTh paBHA 1,510 monb/1 u pH=7:

1)91,5 mr/m;  2) 1,5mr/a;  3) 1500 mr/im; — 4) 105 mr/i;

5) HeoOXOAWMBI JIOTIOTHUTENIFHBIE CBEJCHHUS O KOHIICHTPAIMSAX MOHOB MICJIOYHBIX METAJIOB B
pacTtBope.

CKOJIBKO KHCIIOpO/a MOXET COJNEpXKaThCs B JIUTPE BOJBI, HAXOMSIICHCS B PaBHOBECHH C
arMoc(epHbIM BO31yxoM, mipu Temmneparype 25°C u nasnenun 10,1 kI1a [ koncranrta [enpu st



KHCIIOpOJia MpHu 3THX ycnoBusx K = 1,2'10'8 Moutb/(1Tla); KOHIEHTpaIs KHUCIOpOaa B BO3IyXe
COOTBETCTBYET CPETHUM 3HAYCHUSIM] :

1)83mr/n; 2)83r/m; 3)57wmr/n;  4)5,7r/n;  5)0,57 mr/n

KakoBa o0111ast skecTKoCTh BOJIbl MUpOBOTro okeaHa [BoJsl MUpOBOTo okeaHa coaepikar (B Mr/i):
Na* - 10560; Mg** - 1270; Ca®* - 400; K* - 380; CI' - 18980; SO,* - 2650 HCO;" - 140; Br - 65;
F-1]:

1) 124,4 mr-3ks/m; 2) 12610 mr/i; 3) 1670 mr-sks/a; 4) 10° xectkoctr; 5) 2,3 MOJIB/I

KakoBo 3HaueHue meno4yHocT Boibl MUpoOBOro okeana [ Bojsl MUpPOBOro okeaHa coiepxar (B
mr/i): Na* - 10560; Mg?* - 1270; Ca®* - 400; K* - 380; CI" - 18980; SO,* - 2650; HCO; - 140;
Br-65F-1]:

1) 2,29.10° monb/i1; 2) 140 mr/i; 3) 2,29 monb/1; 4) 206 Mr-3k8/11; 5) 10960 Mr/i

Kakoe 3nauenue pH Oyzaet xapakTepHbIM IS Kanesib aTMOC(epHOil BiIaru B cliyuyae yBeJINYCHUS
KOHIIGHTPALMH YTIIEKUCIIOTo Taza B atmocdepe 1o 600 MIH IIPH YCJIIOBUM OTCYTCTBHSI APYIUX
KHCJIBIX Ta3oB, TemiiepaType 25C u HOpMaJIbHOM aTMOC(HEpPHOM JIaBJICHUM [KOHCTaHTa I eHpu
i CO, K, = 3,2'10'7 moutb/(i1TIa), KOHCTaHTa JUCCOIMAIIMU YTOJBHONW KHUCIIOTHI 1O TEPBOM
crynenu K = 3,02'10” ]:

1)56; 2)35 3)83; 4)6,7; 5)4,7.

KakoBo cpemnee BpeMs mpeObIBaHUS BOJBI B aTMocdepe, eclid MO OIEHKaM CHEIHaMCTOB B
atmMocdepe Haxoautcs 12900 kM® BOJIBI, 4 Ha IIOBEPXHOCTh CYIIM M OKEaHa BBINAJAET B BUJIE
aTMOC(EpHBIX OCAJIKOB B CPEIHEM 57710% M® BOJEI B T'OJI;

1) 8,16 mus;  2) 104 gusi;  3) 0,64 nust;  4) 44,72 nust; 5) 6,53 aast

Kucnpie mouBbl MOTYT OBITH METMOPHUPOBAHBI I00aBIICHUEM:

1) CaSO4; 2) CaCOs;  3) KNOs3;  4) FeCls;  5) CaSO42H,0.

OBTpoduKaIus BOJIOEMOB IIPUBOJIUT:

1) K YMEHBIICHHUIO KOJIMYECTBA PACTBOPEHHOI'O KHCIIOpPOJA B PE3yJbTaTe CBS3BIBAHUS €r0 C
MOJIEKYJIAMH 3arpsI3HAIONINX BEIIECTB;

2) K TpSIMOMY YTHETEHUIO M THUOETW MONYJSIIHUHA XHUBOTHBIX M PAcTEHU B pe3yiabTare HX
OTpaBJICHHs] TOKCUYHBIMU 3arPS3HSIONINMHE BEIIECTBAMU;

3) K pocTy OMOMAcCChl CHHE-3€JICHBIX BOJIOPOCIICH, TPUBOISIIEMY BIIOCIEACTBUH K YMEHBIIICHUTO
KOHIIEHTPAIIUU KUCIOPOa;

4) X yaydIIeHHIO T€OME0CTa3a 3KOCUCTEMBI,

5) npaBUIBHBIMH SIBIISIOTCS HECKOJIBKO U3 TIEPEUUCICHHBIX BBIIIIE OTBETOB.

Hcnonp30BaHne XUMHUYECKUX YIOOPEHU COMPSIKEHO C HEKOTOPBIM PUCKOM, ITOCKOJIBKY:

1) GONBUIMHCTBO YA0OpEeHUi He 00eCIeunBaeT PACTEHUS] BCEMU HEOOXOUMBIMH MTUTATEILHBIMU
BEIIICCTBAMH,

2) ymoOpeHwus II0X0 PACTBOPUMBI B TOXKIEBOH BOJIE;

3) npu cMBIBE ¢ TIOJICH yI0OpPEHUST MOTYT BBI3BAaTh 3BTPO(HUKAIINIO BOTOEMOB;

4) ynoOpeHust TOKCUYHBI /IS ISPEBHEB U JICCHBIX PACTCHHUI;

5) ymoOpeH¥usl CIUIIKOM JOPOTH JIJIsi MHOTHX (hepMEpOB.

7.2. Metoanueckue MaTepralibl, ONpeaessioniie Ipoleaypy OleHUBaHUs 3HaHUH,
YMEHHUM, HABHIKOB U (WJIM) ONBITa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX STaIbl
dbopmupoBanus KomreTeHni. OOl pe3yiabTaT BBIBOJUTCA KaK MHTErpaibHas
OILICHKA, CKJaJbIBaroliasi U3 TeKylero KoHTposid - 50% u IpoMeKyTOYHOTO
KOHTpoJis1 - 50%.

1. Texymiuii KOHTPOJIb MO AUCIUIUIMHE BKIIOYAET:

- mocenieHue 3auaTui - 20 6aos,

- BBIMIOJIHEHHE JTAOOPATOPHBIX 3a/laHuil (IOMYCK, BBINOJHEHUE, ciada padboT) — 60
0aJyIoB,

- BBITIOJIHEHHUE JIOMAIIHUX (2yIUTOPHBIX) KOHTPOJBHBIX paboT - 20 6amios.



[IpoMexyTOUHBIN KOHTPOJIb IO JUCIUIIJIMHE BKIIOYAECT:

MMChbMEHHAsi KOHTPOJIbHAs padota - 100 Gamios.
2. Kpumepuu evicmasnenus oyeHOK Ha IK3AMeEHe:

OYeHKa «OMAUYHO»: TITyOOKHE NCUEPIIBIBAIOIINE 3HAHHS BCETO MIPOrPaMMHOT0 MaTepuaa,
JIOTHYECKHU TIOCIIEIOBATEIbHbBIC, IOJHBIC, NMPABWIbHBIE M KOHKPETHBIE OTBETHI HA BOIPOCHI
HK3aMEHAIIMOHHOTO OWJIeTa U JONOJHUTEIbHBIE BOIPOCHI; UCIIOJIb30BaHNE B HEOOXOMMOI Mepe
B OTBETaX TEPMHHOJIOTUU JHUCIUIUIMHBI, TPEACTABICHHOW B PEKOMEHIYEMBIX Yy4eOHBIX
0COOUSIX U JIOTIOTHUTENILHOW JIUTEPATYPE;

OYeHKa «xopowio»: TBEPIBIE W JOCTATOYHO IIOJIHBIE 3HAHUS BCETO IMPOTPAMMHOIO
Marepuaia, mocjae0BaTelbHble, IPaBUIbHbIC, KOHKPETHBIE OTBETHI HA MOCTABJICHHBIE BOIPOCHI
npu CBOOOTHOM pearupoBaHUM HA 3aMEUaHUs 110 OTICIBHBIM BOIIPOCAM;

OYeHKa «Y00811emeopumenbHo»; 3HaHNe W MOHMMaHUE OCHOBHBIX BOIPOCOB MPOrpaMMBI,
HaJIMYUe HECYIIEeCTBEHHBIX omnoOok (He 6osee 50%) nmpu HECTIOCOOHOCTH UX CaMOCTOSITENIbHOM
KOPPEKTHPOBKH;

OYEeHKA «HeyO0BNemEOpUmebHo». HENOHUMAHWE CYIIHOCTH H3JIaraéMbIX BOIIPOCOB,
rpyOble CyliecTBEHHBbIE OIIMOKM B OTBETE, HEYBEPEHHBIE M HETOYHBIE OTBETHl Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI K3aMEHATOPA.

3. Kpumepuu evicmasnenus oyeHox npu npogedeHuu MmeKywe20 KOHMpO/s YCneeaemocmu —
KOHMPOIbHOU pabomul:

OYeHKa «OmauyHO»: TIyOOKHME WCYEpPIBIBAIONINE 3HAHUS Marepuaia, JIOTHYECKH
MIOCJICIOBATENIbHBIC, TIOJIHbIC, IPAaBHJIbHBIE W KOHKPETHBIC OTBETHI HA BOIPOCH OWIICTA;
UCTIOJIb30BaHUE B HEOOXOIMMOW MEpe B OTBETaX TEPMUHOJIOTHU TUCIHUIUIMHBL, IPEICTaBICHHON
B PEKOMCHIyeMbIX YUCOHBIX MOCOOMSIX M JOMOJHUTEIBHOM JIUTEpaType;

oyeHka  «xopowio»:  TBEPABIE W  JOCTATOYHO TIIOJIHBIE 3HAaHUS  MaTepuania,
MIOCJIeIOBATENbHBIC, TPABUIbHBIC, KOHKPETHBIC OTBETHI HA ITOCTABJICHHBIC BOIPOCHI, MOTYT OBITh
JIOTYIIIEHBl HECYIIECTBEHHBIE HEIOUYEThl B OTBETAX W HE3HAYMTENbHBIC HAPYIICHHS JIOTUKA
U3JI0KCHUSI MaTepHaa,

OYeHKa «y0061emeopumenbHo». 3HAaHWE W TIOHUMAaHWE OCHOBHBIX MaTephalla, HAIN4He
HECYILECTBEHHbIX OIIMOOK (He Oosiee 50%) mpM HECIIOCOOHOCTH HX IOCIENI0BATEIbHOIO MU
JIOTHYECKOTO U3JI0KEHHUS, BBI3BIBACT 3aTPYAHEHHUE UCIIOIB30BAHNE TEPMUHOJIOTUH TUCIUILIHEI;

OYeHKA  «HeyO0Oos1emeopumenbHoy: HEIMOHUMAaHUE CYIIHOCTH  BOINPOCOB, TIpyObIe
CYIIECTBEHHBIE OIIMOKM B OTBETE, OTCYTCTBHE CIIOCOOHOCTH K IHMCHBMEHHOMY H3IJI0KEHHIO
Marepuaa.

4. Kpumepuu oyenku KOHMPOAbHbIX pAOOM (KOJIOKEUYM):

OYeHKA «OMAUYHO». OTBET TIOJIHBIN, TPAaBUIIbHBINA, CAMOCTOSTEIBHBIN, MaTepHall U3JI0KEH
B OIpENIeNIEHHOW JIOrMYeCKOM IOCIeOBATEIbHOCTH, JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTH
MI0JIX0/I0B, MHOT'OACTIEKTHOCTh OOCYKJIEHHs TPOOJIeMbI, yMEHUE HAXOAUTh PAllMOHATHHBIE TyTH
pelleHus 3ajay, yCTaHABIUBATh MPHUYMHHO- CIIEJACTBEHHBIE CBS3M MEXIY CTPOCHHEM,
CBOWCTBAMH W TNPHUMEHEHUEM BEIIECTB, B JIOTMYECKOM PACCYKIECHUHM TPH PEHICHWW 3a/1auH,
rpaduuecKkux TIOCTPOCHUSX HET OIIMOOK, 3a7aya pelleHa palHOHAIBHBIM CHOCOOOM ¢
KOPPEKTHBIM HCIOJIh30BAHNEM HEOOXOUMBIX (U3NKO-XUMHUECKUX BEIWYHH, TOJTYIEeH BEPHBIN
otBeT. Pabora BeimoHeHa Ha 76-100%

OYeHKA «XOpowio»: JaH TIOJHBIA, MPABHIBHBIA OTBET HAa OCHOBE W3YYEHHBIX TOHSTHMH,
KOHIIETIIIM, 3aKOHOMEPHOCTEHN, TEOPUH, HO TOMMYCKAIOTCsI HECYIIIECTBEHHBIE OLTMOKH B pacyeTax
Ipu pelieHnu 3a1ad. Pabora BeinonHeHa Ha 66-75%.

OYeHKa «YO081emeopumenbHoy. JaH TOJIHBIM OTBET, HO MpPHU ITOM €CTh CYIIECTBEHHBIE
OMMOKK YKa3bIBAIONINE HA HEYMEHHE WCIIOJb30BaTh TEOPETHUYECKHE 3HAHUS M YMEHUS TIpU
pCILICHUH TIOCTABJICHHBIX 3a/1a4. J[aHHbIe TIPoOENbl B 3HAHUSAX HE MPEMATCTBYIOT JallbHEHIIIEMY
oOyuennro. Pabora BemonaeHa Ha 50-65%

OYeHKa  «HeyO0OoB81emeopumenbHoy»: OTBET OOHApyXMBaeT HE3HAHHE OCHOBHOTO
(moporoBoro) coaepxanusi yueOHoro marepuaiia Pabora Beinonnena menee 50%

5. Kpumepuu oyenxu ycmno2o onpoca - Kpumepuu OYyeHUBAHUL:



OIICHKA «OTJIMYHOY» - BBICTABIIACTCS CTYACHTY, €CIU CTYASHT Jall MOAPOOHBIE OTBETHI Ha
BCE€ 3a/IaHHbIEC BOIPOCHL. IIpu 3TOM CTyZIEHT NOKEH MOKa3aTh 3HAHUS HE TOJBKO W3 OCHOBHOM
JUTEPATyphl, HO ¥ 3HAHUS U3 JIONOJIHUTEILHOMN JIUTEepaTyphl, cetu Internet;

OLICHKA «XOpOLIO» - BBICTABJIACTCS CTYAEHTY, €CIHA CTYAEHT Jajl II0JHbIE OTBETHI HA BCE
BOIIPOCHI, TOKa3aB 3HAaHHUS U3 OCHOBHOM JmTeparypbl. lIpm 3TOM CTy#eHT J0myCTHI
HE3HAYUTENbHbIE OMNOKU B OJTHOM BOIIPOCE;

OIICHKA «YJIOBJIETBOPUTEIIBHOY - BBICTABIISETCS CTYACHTY, €CJIA CTYACHT Jai 000OIICHHbBIE
OTBEThl Ha BCE BONPOCHI, MOKA3aB 3HAHMS W3 OCHOBHOM JsuTepaTypel. IIpm 3TOM cTyaeHT
JIOITYCTHJI HE3HAYUTEIbHBIC OMMOKN B HECKOJIBKMX BOTIPOCAX;

OLICHKA «HEYIOBJIETBOPUTEILHOY - BHICTABIISIETCS CTYICHTY, €CJIH CTYACHT He /1aji 0a30Bble
OTBETHI HA BCE BOINPOCHI, HE NMPOAEMOHCTPUPOBAIL JJIOTUUECKON CBSI3U MEKIY TEOPETUUYECKUM U
MpaKkTUYECKUM MarepuanoM. He nokasas 3HaHUsI U3 OCHOBHOU JintepaTypbl. CTyAEHT JOILYCTUI
3HAUUTENBHBIE OMIMOKH B BOITPOCAX.

8. IlepeyeHb OCHOBHOII M [IONMOJHHUTEJbHOW Y4eOHOIl JMTepaTyphl,
Heo0X0IMMOii 1)1 OCBOEHMS AU CIUILIUHBI.

a) OCHOBHAs JIUTEpATypa:

1. Tomanosa, Onsra BukTopoBHa. Xumusi okpyskarolieit cpensl: [yued. mocodue] /
Tomanora, Onera BuktopoBHa, JI. A. IlumneBa. - 2-e u3x., crep. - CII6.; M.;
Kpacunonap: Jlans, 2016. - 538-45.

2. Ucunopos, B. A. Dkonoruyeckas xumus: ydyeOHoe mocobue s By30B / B. A.
Ucunopos. - Canxkr-Iletepoypr: XUMU3IAT, 2016. - 304 c. - ISBN 978-5-
93808-273-1. - TekcT: aMeKTPOHHBIN // DIeKTpoHHO-OnOMoTeuHass cuctema [PR
BOOKS: [caiir]. - URL: https://www.iprbookshop.ru/49802.html - Pexum
JOCTYTIA: JJISl aBTOPU3HP. TTOJIH30BATENICH

3. Crymenok, A. I'. Xumus okpyxaromei cpensl. B 3 gactax. Y. 1: yueOHoe
nocooue / A. I'. CtyneHok, I'. A. Cryaenok. - Mocksa: Aii [Tu Ap Menua, 2021. -
99 c. - ISBN 978-5-4497-1366-7 (u. 1), 978-5-4497-1365-0. - Tekcr:
AJIEKTPOHHBIN // DnekTpoHHO-OnOMmMoTeunass cucrema IPR BOOKS: [caiiT]. -
URL.: https://www.iprbookshop.ru/111161.html - Pexxum moctyna: ajist aBTOpU3UP.
II0JIb30BATENIEN

0) nToTMOTHUTENbHAS IUTEpaTypa:

1. Xumus okpyxkaromiei cpeipl: METOJl. yKa3aHWs K BBIMOJHEHHUIO J1ad. padbor /
coct. 1. X. Xuzpuera; denepai. areHTCTBO Mo oOpa3oBaHuto, Jlarect. roc. yH-T. -
Maxauxana: WIIL JIT'Y, 2008. - 42 c.

2. Anekceenko, B. A. Meramisl B okpyxkawimlei cpene. OreHka 5KOJIOTo-
r€OXUMHYECKUX H3MEHEeHMM : cOopHuKk 3amgad / B. A. Aumnekceenko, A. B.
CyBopunoB, E. B. BnacoBa ; nmox pepakuueid B. A. Anekceenko. - Mocksa :
Jloroc, 2012. - 216 c. - ISBN 978-5-98704-574-9. - TekcT : 3JeKTPOHHBIA //

OnekTpoHHo-Oubamotreunass cuctema [PR BOOKS : [caiit]. - URL:
https://www.iprbookshop.ru/9054.html - Pexum poctyma: uis aBTOPHU3UP.
MOJIb30BATENIEN

3. YennokoB, A. A. OxpaHa OkpyXkaromiei cpenbl: yueOHoe mocobue / A. A.
Yennoxkos, JI. ®@. FOmenko. - Munck: Beimiimas mkoia, 2008. - 255 ¢. - ISBN
978-985-06-1542-8. - Tekcrt: »dAEKTPOHHBIN // DIeKTpOHHO-OMOIHOTEYHAs
cuctema IPR BOOKS: [caiiT]. - URL: https://www.iprbookshop.ru/20114.html -
Pexxum nocryna: uist aBTopusup. nosib3oBareneii4. ITusosapos HO.I1.



https://www.iprbookshop.ru/49802.html
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4. CripaBOYHHK MHXEHEPA M0 OXPaHe OKPYKAIOIIEH cpebl (9Kojora): yueOHo-
npaktuyeckoe nocodue / B. I1. [lepxytkun, 3. U. [lepxytkuna, T. A. OBuapyk [u
np.]. - Bomorna: Unadpa-Unrxenepus, 2006. - 879 ¢. - ISBN 5-9729-0005-X. -
Tekct: anexkTpoHHbIN // DnekTpoHHOo-0nbnoreyHas cuctema [PR BOOKS: [caiit].
- URL.: https://www.iprbookshop.ru/5072.html - Pesxum goctyma: 1jist aBTOPH3HP.
T10JIb30BAaTEIIEH

5. Crynenok, A. I'. Xumusa okpyxatouieit cpeabl. B 3 yactsax. Y. 2 : yueGHoe
nocooue / A. I'. Ctynenok, I'. A. CtyneHok. - Mocksa: Aii [Iu Ap Menua, 2021. -
88 c. - ISBN 978-5-4497-1369-8 (u. 2), 978-5-4497-1365-0. - Texkcrt:
AICKTPOHHEIN // DnekTpoHHO-OMOMoTeuHas cuctema IPR BOOKS: [caiit]. -
URL.: https://www.iprbookshop.ru/111162.html - Pexxum goctyma: j1s aBTOPU3UP.
MOJIb30BATEIIEN

9. Ilepeyenb pecypcoB HHGPOPMALNMOHHO-TEJEKOMMYHUKAUMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 0CBOEHHUA TUCUMILINHBI.

1). eLIBRARY.RU [DnextpoHHbIli pecypc]: anekTpoHHas Oubimmortexa / Hayw.
9JIeKTpoH. 0-ka. — Mocksa, 1999. —Pexxum noctyna: http://elibrary.ru/defaultx.asp—
S13. pyc., aHriL

2). OmnextponuHsii karamor Hb JI'Y [OnextponHbIii pecypc]: 0aza TaHHBIX
COJIEP)KUT CBEIEHUS O BCeX BHUJAX JHUT, nocTtynamommx B ¢oung Hb
JAU'Y/[larectanckuii roc. yH-T. — Maxaukana, 2010 — Pexum jgocryna:
http://elib.dgu.ru, cBoboHBII

3). Moodle [DnekTpoHHBIM pecypc]: cucTeMa BHpPTyalbHOro oOyueHuewm: [0Oaza
nanubix | / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wmm, nmocne
pPETHCTpAIliK M3 CETH YH-TA, U3 JIO00H TOYKH, UMEIOIICH JOCTYN B MHTCPHET. —
URL.: http://moodle.dgu.ru/

4). OBC 1books.ru [DneKkTpoHHBIN pecypc]: 2IeKTPOHHO-OUOINOTEYHAs CUCTEMA. —
Pexxum moctyna: https://ibooks.ru

5. OBC book.ru [2nekTpoHHBIN pecypc]: 2JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
Pexxum moctyma: Www.book.ru

6. OBC iprbook.ru [DmekTpoHHBIH pecypc]: IeKTPOHHO-OUOINOTEYHAsT CUCTEMA.
— Pesxum moctyma: http://www.iprbookshop.ru/31168.html

10. Meroauyeckue yKkazaHus JJisi 00y4alOUIUXCS M0 OCBOCHUIO TUCUHUILIIMHBI.

Jlekumonnblii Kype. Jlekuus sBisieTcss oCHOBHOM (opmoit oOydyeHus: B
BBICIIEM Yy4eOHOM 3aBelleHHMH. B Xo/€ JEKIMOHHOTO Kypca MPOBOIUTCS
CUCTEMAaTHYECKOE H3JI0)KEHUE COBPEMEHHBIX HAyYHBIX MATEpPUANIOB, C LEJIbIO
dbopMupoBaHUsl Y CTYJACHTOB 3HAaHUM M YMEHUH B 00JacCTH HKOJOTHYECKOMN
MacrnopTu3alMu W arrectaiuu. YTo  OCOOCHHO  BaXKHO  MHXKEHEpaM,
CHEIUAIM3UPYIONTUMCS B 00JIaCTH 3allUThI OKpY»Karolie cpenbl. B tetpaau s
KOHCTICKTHPOBAHMS JICKIIMI 3aITMCH JOJDKHBI OBITh M30MpPATEeIIbHBIMHE, TTOJHOCTHIO
CIEQyEeT 3aluChiBaTh TOJIBKO ONpeAcsieHrus. B KOHCHEKTE pEeKOMEHAYETCs
IPUMEHATh COKPAILLEHUS CJIOB, YTO YCKOPSIET 3amKcCh. BOmpochl, BO3HUKIIHE Yy
CTYAEHTOB B XOJI€ JICKIIMM, PEKOMEHIYETCs 3alliChIBaTh Ha IOJIAX, U IIOCIE
OKOHYAHHUS JICKITUH OOpaTUTHCS 3a pa3bsiCHEHHWEM K mpenojaBarenito. CTyneHTy
HEO0OXOMMO aKTUBHO pabOTaTh C KOHCIIEKTOM JICKIIUN: TIOCIIC OKOHYAHUS JICKITUU
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PEKOMEHyeTCsl TIePEUnTaTh CBOM 3alMCH, BHECTH TOMPABKUA W JOMOJTHEHHUS Ha
nonisix. KOHCHEKTHl JeKIWW CIeayeT HCIOJIb30BaTh TMPH TMOATOTOBKE K
MPAKTHYECKUM 3aHATHIM 3K3aMEHY, MOJYJIbHBIM KOHTPOJIBHBIM, ITPH BBITOJTHEHUH
CaMOCTOSITEIIbHBIX 3aJJaHH.

JlabopaTopubie 3anstusi. Ilepen HauanoM 1abOpaTOPHBIX 3aHATHMA,
CTYACHT JIOJDKEH CaMOCTOSITEIbHO M3YYUTh METOAWKY BBITIONHEHUS W TIOTYIHUThH
JOMyCK y TpemogaBaTens. B Xoae mabopaTOpHBIX 3aHATHH CTYIEHT TIOJ
PYKOBOJICTBOM IperoAaBaTelis BHIIOIHIET 1a00paTopHbIe 3aJaHtsl, TO3BOJISIOIINE
3aKpEeNUTh JEKIIMOHHBIM MaTepuan Mo W3y4aeMOW TeMe, HAYYUThCS BBIMOJIHSTH
CTAaTUCTHYECKYI0 O0OpaOOTKy TIONYYCHHBIX JaHHBIX, HAy4UTbCS paboTaTh C
METOJMKAMH, PYKOBOJAIIMMHU JTOKYMEHTaMHU, WH(pOpMaIuend pa3TudHOro YPOBHSI.
CryneHT NOMKEH BECTH aKTUBHYIO IO3HaBaTelbHyr0 padorty. llemecooOpazHo
CTpOUTh €€ B (hopMe HAOIIOJEHUS, SKCIIEPUMEHTa U KOHCIEKTHUpOBaHMs. BaxkHO
HAyYUTHCSl BKJIOYATh BHOBbH MOJy4aeMyl0 HHQPOPMALUI0 B CHUCTEMY YXKe
uMeroImuxcss 3HaHui. HeoOxoaumo Takke aHaMM3UpoBaTh Marepuan s
BBIJICJICHUSI OOIIIET0 B YaCTHOM U, HA00OPOT, YaCTHOTO B OOIIIEM.

CamocrositesibHasi  padoTa  BBINOJHSAETCA  CTYJACHTOM B BHUJE
KOHCIIEKTUPOBAaHUS TIEPBOMCTOYHUKA, 3aKPEIJICHUsI MaTepualia MpU BBIMOJIHEHUU
MpPaKTUYECKUX paboT 1o Teme. Pe3ynbrarel camMoOCTOSATENbHON  pabOThI
KOHTPOJIUPYIOTCS TIPEMNo/IaBaTesieM M YYUTHIBAIOTCA MPU aTTECTAllMM CTYJEHTa
(3auer, sx3ameH). [Ipm 3TOM MPOBOAUTCS: TECTUPOBAHHE, DKCIPECC-OMPOC Ha
CEMUHAPCKUX W TPAKTUUYCCKUX 3aHATHUAX, 3aCIyIIMBaHUE OKJIAI0B, MPOBEpPKa

MMCbMEHHBIX padoT U T.A.

Pa3)1e.m>1 H TEeMBbI 1JIl CAMOCTOATEJIbHOI0 N3YYCHUSA

Buabl U coep:kanue cCaMOCTOSTeNbHO padoThl

CoctaB 1 ctpoenne aTMmocdepsbl. JucnepcHpie CHCTEMBI
B atMocdepe. O30H B aTMOchepe.

[ToHsTHE «HYJIEBOTO MKIIA» 030HA, IIPUIMHBI €TO
HapymieHus. XuMHIeCKue MpeBpalieHus B Tpornocdepe.

Oco0eHHOCTH MTPOIIECCOB TPAHCTPAHUYHOTO TIEpeHoca
COEIMHEHUH cephl M a30Ta B Tpornocdepe.

I'maponornaeckuii MK U CTPOEHUE THAPOCHEPHI.
Croco0bI KJ1acCU(pHUKAIMKA TPUPOHBIX BOJI.

ATtmochepHrsie ocanku. PactBopuMocTs ra3oB u pH
aTMOC(epHBIX 0canKoB. MuHepanu3amus.

- KOHCIICKTHPOBaHHE IIE€PBOMCTOYHUKOB W JPYTOH
y4eOHOH JUTepaTyphl;

- mpopaboTka ydeOHOro MaTtepuana (IO KOHCIEKTaM
JEeKIMA y9eOHOH W HaydHOH JUTepaType), MOATOTOBKA
JIOKJTaZIOB Ha TPAKTHYECKHE 3aHATHS, K YJYaCTHIO B
TEMAaTUYECKUX TUCKYCCHIX;

- TIOUCK U 0030p HAYYHBIX MyOIMKAIUN U 3JTEKTPOHHBIX
HCTOYHUKOB MH(pOPMAINH, TOATOTOBKA;

- paboTa ¢ BOIIpOCaMu JUIsi CAMOIIPOBEPKH;

- HarucaHue pedepatos (3cce).

OKHCIUTENTFHO-BOCCTAHOBUTEIIBHBIE IPOIIECCHI B
IIPUPOJHBIX BOAOEMAX

ITporecchl KOMITIIEKCOOOPa30BaHUS B BOJOEMAX

Crpoenne u coctaB qutochepsl. OpraHudecKue
BelecTBa B ouse. MoHooOMeHHast ClIOCOOHOCTH IOYB.

Coeaunenns azota 1 pochopa B TOYBEHHOM CIIOE.

Bo3zaeiicTBre HOHM3UPYIOIMIETO H3ITYICHUS HA O0BEKTHI
OKpY>Karolieil cpelibl

XJI0pOopraHuvYecKrue COSIMHEHHS B OKPYIKAIOIIeH cpee.
CoeanHEeHHS TSKEIBIX METAIOB (XpoMa, HUKEIsl, MeIH,
PTYTH, CBUHIIA, HIMHKA U KaJMUsI) B OKpY>Karouleil cpeze.

- KOHCIIEKTHPOBAHHE IIE€PBOMCTOYHUKOB W JIPYToOi
y4eOHOI JTUTepaTypHl;

- mpopaboTka ydeOHOro Marepuana (10 KOHCTIEKTam
JeKIMHA y4eOHOM 1M HaydHOH JUTEepaType), MOATOTOBKA
JIOKJIaJIOB Ha TPAaKTUYECKHE 3aHITHS, K YYacTHIO B
TEeMaTHYECKUX JAUCKYCCHSIX;

- TIOMCK M 0030p HaYYHBIX ITyOJIMKAIMH U JIEKTPOHHBIX
HCTOYHHUKOB MH(OPMAIIUH, TOrOTOBKA;

- paboTa c BOIIPOCaMH JUIsi CAMOIIPOBEPKH;

- Harmcanue pegepaTos (dcce).

11. Ilepeyenr uHGOPMANMOHHBIX

TeXHOHOFHﬁ, HUCIIOJIB3YEMBIX IIPpH

OCYIIECTBJICHUHA 06pa3OBaTean0r0 nmpomecca mo AUCHUILIMHE, BKJIKOYafA
IEepeYCHb MPOrpaMMHOIo o0ecrieyeHus1 I/IH(l)OpMa]_lI/IOHHbIX ClIpaBOYHbBIX

CHUCTECM.

[Ipu ocymiecTBaeHUH 00pPa30BaTEIBHOTO MPOIECCa MO JTUCHUIUIMHE « XUMUS




OKPYXKAIOIICH  Cpelbl»  HCHOJB3YIOTCS  Clenyomue  WHPOPMAIUOHHbBIC
TEXHOJIOTHH:
» 3aHATHS KOMITBIOTEPHOTO TECTHPOBAHMSL.
> JIeMOHCTpAIIMOHHBIN MaTeprajl MPUMEHEHHEM MPOSKTOpa W UHTEPAKTUBHOM
JIOCKH.
» KoMIbIOTEpHbIC MPOrpaMMbl JIJIsi CTATUCTUYECKONH 00pabOTKH pe3ysIbTaToB
aHaIN3a.
» [Iporpammer makera Microsoft Office

12. Omnucanume MaTepuaIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMON IJIA
OCYLIECTBJICHHS 00pa30BaTeJbHOI0 MpoLecca Mo JMCUUIVINHE.

B cootBercTBUU ¢ TpeboBanmsimu OI'OC3++ kadenpa mmeeT crienuagbHO
000pyI0BaHHYIO YUYE€OHYIO ayJAUTOPUIO JJI MPOBEICHUS JIEKIIMOHHBIX 3aHSATUN 1O
NOTOKaM CTY/AE€HTOB, TOMEILLEHUS JUIsl JIaOOpaTOPHBIX pabOT Ha IPYMILy CTYIEHTOB
u3 12-14 yenoBek M BCIOMOIATEIbHOE MOMEIIECHUE I XPAHEHUS XUMHUYECKHUX
PEaKTUBOB U MPOPUIAKTHUECKOTO OOCIyKUBaHUS YYEOHOTO M y4e€OHO-Hay4yHOTO
000pya0BaHUSI.

[Tomemienne s JIEKIMOHHBIX 3aHATUN YKOMIUIEKTOBAHO KOMIUIEKTOM
AJIEKTPONMUTAHUSA, CIEUUATU3UPOBAHHON MeOEenpl0 M OprcpeAcTBaMH  (JIOCKa
ayJIMTOpHAsl JUIsl HamucaHus MeloM u (aomacTepoM, cToika-kadeapa, CTOI
JIEKTOpa, CTYJ-KPECIO, CTOJbl ayAUTOpPHBbIE JBYXMeCTHbIe (1 Ha KaxAbIX ABYX
CTYJEHTOB), CTYJI ayIUTOPHBIN (1 Ha KaXI0ro CTy/IEHTa), a TAKKE€ TEXHUYECKUMU
cpencTBamMu 0OydeHHsl (3KpaH HACTEHHBIN C 3JIEKTPOIPUBOAOM U TUCTAHIIMOHHBIM
YIOPABJICHUEM, MYJIbTUMEINA IPOEKTOP C HOYTOYKOM).

JlaGopaTtopHble 3aHATUS MPOBOASTCA B CHEHUAIBHO O0OPYIOBAHHBIX
7a00paToOpHUsAX ¢ MPUMEHEHUEM HEOOXOIUMBIX CPEICTB 00yUYeHus (JaOOpaTOPHOTO
o0opynoBaHusi, 00pas3lioB, HOPMATUBHBIX M TEXHUYECKUX JIOKYMEHTOB U T.IL.).
[Tomemnenuss J1a0OPaTOPHBIX MPAKTUKYMOB YKOMIUIEKTOBAHBI  CIICIIMAIIBHON
yueOHO-1a00paTopHOil MeOenbo (B TOM YHCIIE CTOJIAaMU ¢ XMMHYECKH CTOMKUMU
MOKPBITUSAMH), y4eOHO-HAyYHBIM 71a60paTOPHBIM 000pyI0BaHUEM,
U3MEPUTETHLHBIMU MPUOOPAMH U XUMUYECKOMN TTOCYIOM.

. Becol ananutnueckue Leki B1604, Pioneer.
. Becnl Texnoxumuueckue Leki B5002.
. Auctrmnarop A-10.
. KonopumeTtpsl poroanekrpudyeckue KOK-2, KOK-2MII, KOK-3.
. Acrimpatop
. [IpuGops! 3aiitieBa
. pH Metp
. CymunpHbIi mKad
. HaGop mabopatopHoii TOCY/IbI.
10.Heobxoaumbie peaKkTUBBHI.
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