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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heasimu ocBoeHust TUCHUIIMHBI «OXpaHa OKpY:KaKIIel cpeab» ABJIAIOTCH:

- O3HAKOMJICHME MAarucCTpPaHTOB C KOHUENTYaJbHBIMU OCHOBAMHU XMMHH OKpYXKarollen
Cpelbl Kak COBPEMEHHOM KOMIUIEKCHOW HAayKH, HW3Yy4dallled XHMHYECKHE IIPOLECCHI,
MPOTEKAOIINE B PA3IMYHBIX reocdepax 3emiu;

- (dopmupoBaHue mNpeACTaBICHUN O B3aMMOCBSI3aHHOCTH NPUPOIHBIX (U3HUECKUX,
XUMHYECKHX MU OHOJIOrMYECKHUX IMPOLIECCOB B PA3MYHBIX 3€MHBIX OO0OJOYKAaX U XapakTepe

BJIIMSHHS Ha HUX YEJIOBCUECKOM JCATCIIBHOCTH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «OxpaHa OKpYyKarolleld cpeibl» OTHOCUTCS K IUCHUIUIMHAM IO BBIOOPY U
SBJISICTCSl AJIbTEPHATUBHOM AUCHUIUIMHE «TEXHOTE€HHBIE CHUCTEMBl M SKOJOTMUYECKHH PHUCKY;
uzydaercss B 1 cemecrpe. [l ee m3ydeHHsS HEOOXOAMMBI 0A30BBIC 3HAHUS HEOPTAHHMYECKOUN

XHUMUU, opraHqucxoﬁ XHUMHU, (I)HSquCKOﬁ XHUMHU, 9KOJIOTHYECKON XHUMHU, (1)I/I3I/IKI/I n

MaTeMaTHKH.
Tabéumua 2.1.
Cas13b AMcUIIMHBI «OXpaHa OKpy:Kalolleil cpeabD» ¢ Mocae1y0IUuMHI
AUCUMIIMHAMH H CPOKHU UX M3YyYeHUSs

Kon JlucuunnuHeel, ciaeAyroolmue 3a  AUCHUIUIMHOU Cemectp
JMCLIUTUTAHBI «TeXHOTreHHBIE CUCTEMBI U HKOJIOTUUECKUIN PUCK»

b1.B.01 CoBpeMeHHbIe TPO0IeMbl (PU3NYECKON XUMHH 3

b1.B.02 Hcropus u MeToa0s10rust XuMUU 3

B pe3yabTaTe OCBOCHUA TUCHUMIIVIMHBI MATUCTPAHT JOJIKEH

3HATh:

® COBpPEMEHHBIE TEOPETUYECKUE MPEJCTABICHUS XUMHUU U CIOCOOBI MX MPUMEHEHHS K
OMMHCAHUIO U aHAIN3Y XUMHUYECKUX MPOIIECCOB B PA3IUYHBIX MPUPOTHBIX CPEAAX;

® CYIIHOCThH (DU3UKO-XUMHUYECKHX MPOIIECCOB, MPOUCXOIANINX B aTMocdepe, Tuapochepe u
aTmocdepe;

® OCHOBHBIC HCTOYHHUKH aHTPOIIOT€HHOTO XUMHUUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpesbl,
BUIBl M 3aKOHOMEPHOCTH MUTpallMd M TpaHCHOpMAIMM 3arps3HSIONIMX BEIIECTB B
MPUPOHBIX Cpeaax;

¢ CYHHOCTb 3KOJIOTHYCCKUX HpO6HeM, CBA3aHHLBIX C AHTPOIIOTICHHBIM BO3IICI>’ICTBH€M Ha



OKPY’KaIOIYIO Cpey U IyTH UX NIPEOJOIICHUS.

YMmern:

e pemaTth 3a/Ja4yd, CBSI3aHHBIE C (DU3MKO-XMMHUYECKHMH TIpolieccaMu B aTMmocdepe,
ruzipocdepe 1 MOUBEHHOM CIIOE;

® [IPOTHO3MPOBATH BO3MOXKHBIE IyTH MHUTpPAllMd W TpaHCPOPMALUU XUMHUECKUX
COeZIMHEHUI B 00BEKTaX OKpY’Karollel cpeibl UX BO3/IEHCTBHE HA SKOCHCTEMBI.

Baagers:

® METoJaMH XMMHMYECKOTO MOHMTOPHMHIA U OLIEHKH CTEIIE€HU aHTPOIOT€HHOT0 M3MEHEHUS
00BEKTOB OKPYKAIOIIEH Cpeibl

3. KOMIIETEHIIMU OBYYAIOUIET'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIAITJIMHbI

[Tponiecc u3yueHHWss OUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE 3JIEMEHTOB
cinenyromux kommereHiuit B coorBerctBun ¢ ®I'OC BO u OIIOII BO no panHomy

HaIpaBJICHUIO IMTOATOTOBKHU:

a) yuuBepcaibhbIxX (YK) - YK-2;
B) mnpodeccuonaapubix (IIK) - TIK-2.

Taoauna 3.1.

Marpuna cBs3M KOMIIETeHIM, (POPMHUPYEMBIX HA OCHOBE M3Y4YCHHUS THCIUIIIHHBI
«Oxpana okpy:kamueil cpeabl», ¢ BpeMeHHbIMH 3TAllaMU OCBOCHUS ee COJlep:KaHMsA

Komer Komnerenmus Cemectp
KOMITETEHIINI WU3Y4YECHUS
(ProcC)
YK-2 Crioco0eH ynpaBIsiTh IPOEKTOM Ha BCEX dTarax ero KU3HEHHOTO 1
ITUKIIa
[1K-2 Crnocoben MPOBOJIUTH MaTEeHTHO-UH(GOPMAIMOHHBIE 1
WCCJICIOBAHMS B BEIOPAHHOHN 00JIACTH XMMHH WITH CMEXKHBIX HAYK

4. OFBbEM JINCIIUTIJIMHBI U BUJIbl YYEBFHOM PABOThI

Taoauna 4.1.

Bun yuyeoHoii padoThl Bcero 1




4acoB cemecTp
OO01mmast Tpy10eMKOCTh TUCIUTITHBI 72 72
AyauTOpHBIC 3aHATHS 48 48
Jlexuun 32 32
[Tpaktuueckue 3ansatus  (113) 16 16
CamocrositensHas pabota ctynentoB (CPC) 24 24

5. COAEP) KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BU1OB YYEBHbIX

3AHATUIA
Taoauna 5.1.
CTpyKTypa U coep:KaHHe TUCHUTLTHHBI
Buabl yueOHoii padoThI, BKIIOYAS DopMbI
Paznen CaMOCTOSITEJILHYI0 PadoTy CTYIEHTOB U TeKYIIero
Ne JAucunmabl TPYA0EMKOCTb (B 4acax) KOHTPOJISA
n/ ? yCneBaeMoCTH
- < Jle x uun | Ipaktuy | Cam. (no nedensm
& eckue | pabot cemecmpa),
a dopma
SausATHA NMPOMEKYTOYH
0ro KOHTPOJI
1 | Beenenue 1 2 2 4 cobeceoBaHNe
OU3NKO-XUMHUYECKast
sBOJIIOLINS reochep 3emnn
2 | OU3UKO-XMMUYECKHE 1 8 4 6 Tect Nel
mpoiiecchl B atMmocdepe Kp. Ne 1
3 | Xumuyeckue mporecchl B | 1 8 4 6 Tect No2
ruapochepe K.p. Ne 2
4 | Xumuueckue mporeccsl B | 1 8 4 4 Tect Ne3
MTOYBEHHOM CJIO€ K.p. Ne 3
5. | Murparnus u 1 6 2 4 3amura
TpaHchopMarus pedepaToB
3arpsI3HAIONINX BEIIECTB B
ouocdepe.
3aKJIFOYEHUE.
Hroro: 32 16 24 3a4er
Taoauna 5.2.

KOHerTI/I3aIII/IH pe3yJabTaToB 0CBOCHUSA TUCHUIIJIUHBI




YK-2 Cnocooen ynpaejiamb RPOEKMOM HA 6CexX Imanax €20 JICU3HEHH020 YuKiua

3HaTh: OCHOBHBIC )KM3HCHHOTO | YMeTh: IUIaHUPOBaTh HEOO- | Baagerb: Meromgukoin Qop-
[MKJIa HAYYHOTO TPOEKTa B | XOAUMBIE PECYpCHI (BpEMEH- | MyJIUPOBAHUS 1LIeJIM U 3ajad
o0JacTu XUMHUH HBIE, CUTYaI[IOHHBIE) C yue- | 0OOCHOBaHUS AaKTyaJbHOCTH,
TOM UX 3aMEHSEMOCTHU 3HAUMUMOCTH,  OXHUJAe-MbIX
pEe3yJbTaTOB U BO3MOXKHBIX
cdepbl UX MPUMCHECHHUS

IIK-2  Cnocoben  okxazvieamv  UHPOPMAUUOHHYIO  ROOOEPHCKY  CHEUUATUCHAM,
OCYUeCMBIIAIOUWUM HAYUHO-UCC1e006amMeNbCKUE PAOONb

3HaTh: maTeHTHO-WH(pOpPMa- | YMeTh: IPOBOAUTH MOUCK | BiajeTh: HaBbIKAMU aHAIN3a
HUMOHHBIE 0a3bl JAHHBIX [0 | CICLMATU3UPOBAHHON MH- | 1 00OOLIEHUS pPe3yJIbTaTOB
COBPEMEHHBIM HAHOTEXHOJIO- | (JopMallMM B TATEHTHO- | IOMCKA  CHEIHMAIH3UPOBAH-
TUSIM M HAaHOMaTepuaiam nH(POPMalMOHHBIX  0a3ax | HOM uHdopManuu u
JAHHBIX 10 COBPEMEHHBIM | MMaTEHTHO-MH()OPMAIIHOHHBIX
HAHOTEXHOJIOTUSIM U HaHO- | 6a3aX MO  COBPEMEHHBIM
MaTepuagam HAHOTEXHOJIOTUSIM M HaHO-
MaTepuanam

Conepxanue 1ucuMILIMHBI «OXpaHa OKpyxkaoumei cpeabl»

1. Bseagenune

[Ipenver xuMuu OKpykaromed cpeabl. CBsA3p ¢ JApyrumMu guciuiuimHamMua. OCOOCHHOCTH
XUMUYECKUX MPEBPAILICHUI B IPUPOJIHBIX CHCTEMaX.

2.  Xumuueckasi dBosonus reocdep 3emian

['eoxumuueckas ucropusi 1uanetsl. ['eochepsl U 3eMHble 0007109kH. OCHOBHBIE HCTOYHHKHU
SHEpPruM Ha 3emiie: SHAOTCHHbIE U AK30T€HHbIE Mpolecchl. PacpocTpaHeHHOCTh XMMHUECKUX
DJIEMEHTOB B OKPY’KaIOILEN Cpefe.

buoxumuueckass sBomonus armocepsl U rugpochepbl. Ponb  KUBBIX  OpPraHu3MOB B
dopmupoBannu 6uochepsl.

3. ®u3MKo-XHMHYeCKHe NMpolecchl B aTMochepe

Ctpoenue u coctaB arMmocdepsl. TemmnepaTypHblii mpoduns atMocdepsl. Y CTONYUBOCTH
aTMocdepBhl.

DOTOXUMUYECKHE TPOIIECCH] B BEPXHUX CIOAX 3€MHOM aTMOC]epHl.

®dotoxumuueckue mporecchl B ctparochepe. O3on . HynmeBoi nmkn. O30HOBBIA CIIOH, €ro
byHkuun B Omochepe. BnusHue OKCHIOB a30Ta M TalOTEHCOJEPKAIINX OPraHUYECKUX
COEIMHEHUI Ha HYJEBOI LMK 030HA.

dusnKo-xMMHUYecKue Tmpoueccsl B Tpomocdepe. CBoOoaHbIE paaukansl B Tpomocgepe.
DOTOXMMHUYECKOE OKHCICHHEe MeTaHa. Peakuuw TOMOJOTrOB MeTaHa. AJKeHbl. Peaxiuun
030HUpoBaHMUs. beH301 U ero romosoru. Anbaeruabl U KeToHbl. [IpeBpallieHus ¢ ydacTuem
okcuoB azora. Ammuak. Oxcuasl azora. DoroxuMuyeckuit cmor. ATMochepHBIH LHKI
COEMHEHUH a30Ta.

Coenunenus cepol B atmochepe. CepoBogopoa. uokcun cepol. OKHCIeHUE COSTMHEHUHN CEPBHI.
[TapauxoBblie Ta3bl B atMochepe. Boaa B atmocdepe.

4.  Xumuyeckue npoieccbl B ruapocepe

I'unponornvecknii 1ukia. OCHOBHBIE BHJBI MPHPOAHBIX BOJ M OCOOCHHOCTH HUX COCTaBa.
AHOMaJIbHbIE CBOMCTBA BOJIbI U, UX POJib B Iipupoe. OCOOEHHOCTH BOJIbI KaK pPaCTBOPUTEIS.
KapOonaTHas cuctemMa W KOHIIGHTpAIMs MOHOB BOJOpOAa B Boje. YTolbHas Kuciota u pH
pactBopa. PactBopumocTs kapOoHaTHBIX mopoj. Kameiut. Jlomomut. BeicokoMarHe3naibHBINA
KaJIbLWT. BiinsiHue npuMecel Ha paCTBOPUMOCTD KaJIbIUTA.



PaBHOBecHass ~ pacTBOPUMOCTh  CHJIMKAaTHBIX  mopod.  PactBopumocts  rubbcuta
AIFOMOCUIIMKATOB. /lnarpaMmsl yCTOMYHBOCTH.
OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ MPOIECCHl B THApocdepe. OxucauTenpHo-
BOCCTaHOBUTEJIbHBIE TOTEHIIUAJIBI IPUPOAHBIX BooeMoB. Juarpammsl pE —pH st cucremst Fe
-0-H0-S-COs.
OxucneHne-BOCCTaHOBICHUE B IPHUPOAHBIX ycinoBusax. Porocunres. IIponeccsl npixanua u
pasnoxxeHus. TemmeparypHblii Npoduiab NPECHOBOAHBIX BOJOEMOB. Pernokc-OydepHOCTb.
OsnurorpodHsie U IBTPOPHBIE BOAOEMBI.
[Iponiecchr  kommiekcooOpasoBanusi B ruapochepe. IlpuponHele W CHHTETHYECKHE
KOMILIeKcooOpa3oBarenu. IIoBepXHOCTHO-aKTUBHBIE BELIECTBA B BOJIOEMAX.
Oxean. Ocrtyapuu. TemmeparypHblii NHpoQuiIb, COCTaB M CBOWCTBA OKEAHHMYECKUX BOI.
[Tporieccel ynaneHus: OCHOBHBIX pacTBOPEHHBIX BemecTB. OCOOEHHOCTH OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX [TPOLIECCOB B OKEAHE.
5. XuMu4eckue nmpouecchbl B NOYBEHHOM CJI0€
Crpoenne murochepsl. Ctpykrypa 3eMHOI Kopbl. [TouBa. OOpa3oBaHUE MOYBEHHOTO CIIOSL.
OnemeHTHbIH M (a3oBblil coctaB mouB. ['ymyc. CocTaB M CBOHCTBa T'yMYCOBBIX BELIECTB.
Bimaroemkocte  u  BomonpoHMIaeMocTb  1o4B. IlouBeHHble  pacTBOpBL.  IlouBEHHBINM
noryomaromuid - kommiekc.  KarmoHHooOMeHHast  crmocoOHOCTh  1ouB.  CeneKTUBHOCTh
KaTHOHHOI'O0 0OMeHa.
Kucnele noussl. Buael nmouseHoi kucinotHocTd. @OpMBI COCIMHEHUN alOMUHHUS B I[10YBaXx.
CoenvHEHNs KPEMHUS U aJIFOMOCHIIMKATBHI.
Azotr, ¢dochop U cepa B MOYBEHHBIX IHpoleccax. MapraHen, M Kejle3o B IOYBaX.
MuKkpo371eMEHTBl 1 XUMUYECKOE 3arpsiI3HEHUE M10YB.
6. Murpanusi u Tpancpopmanusi npumeceit B onocdepe
Bunet murpanuu. BosnymiHas, BoaHas, OuoreHHas M TexHoreHHas wmurpanus. daxrtopsl
murpauuu. Kinaccuduxanus MUTpUpyIOLIIMX 3JIEMEHTOB.
['eoxumuueckue  Oappepbl. DPUMKO-XMMHUYECKHUE, MEXaHUYeCcKHe, OUOTreoXHMHYECKHe U
TE€XHOTE€HHBbIE Oapbepsbl.
Murpanus 1 aKKyMyJIsIUsl COEAMHEHUNM KPEMHUs, altoMUHuUsA. Qocdopa, TSHKEIbIX METAJUIOB U
paZOaKTUBHBIX JIEMEHTOB B Ouocdepe.
[Iporecchl camMoOOYHIIEHUST BOAOEMOB. [maponu3 coneil Tsxkenblx MeramuioB. OkucieHue
OpPraHMYeCKHUX BeIIeCTB B a’poOHBIX ycnoBHsX. Tpanchopmaiuss HepTH M NECTULUIOB B
OKpY>Karollen cpene.
Kucnorusle poxau. KucnorooOpasyromue BemectBa B aTMmocdepe. 3aKHCICHHE OCaJKOB.
TpaHCcrpaHWYHBIM NEPEHOC KHUCIOTHBIX OCAAKOB. JlMHamuka u3MeHeHus pH um xummyeckoro
cocTaBa oca/ikoB. IIpomecchl aacopOIK OKCHAOB Cephl U a30Ta MOJICTHIIAIOIIEH TOBEPXHOCTHIO.
3akucienue o3ep. 3akucieHue noys. [[oABMKHOCTH 3JIEMEHTOB U KUCIOTHOCTD MTOYB.
7. 3aki04eHue
[TpoGieMbl COBPEMEHHOT'O Pa3BUTHUSL XUMUU OKPYKAIOIIEH cpeibl KaK HayYHOW JUCIUIIINHBL.

6. OBPASOBATEJIBHBIE TEXHOJIOI'HU

[Ipy wm3ydeHuMM TEOPETHUYECKOrO0 Kypca Ha JEKIMIX IPEeNyCMATPUBAETCS 3aJ0KECHHE
MmarepHaia B BUJe npeseHTauuu. OTAeabHbIe JEKIUH W3IaraloTcs 1Mo NpooieMHON TEXHOJIOTHH.

Ha nexumsax MCmonp3yroTcsl B Ka4ecTBE AEMOHCTPAlMOHHOTO Marepuana llepnoanyeckas
cucrema siemenToB J1. M. MenzeneeBa u psia Jpyrux CpaBOYHBIX TaOMIHULI.

Hexkortopele  pasfensl  TEOPETHMYECKOrO0  Kypca HM3Yy4alTCd C  HMCIOJIb30BaHUEM
olepeKaroleil caMoCTOSTeNbHOW PabOThl: CTYACHTHI MOMYYaloT 3aJaHHsl Ha O3HAKOMJICHHE C
HOBBIM MaTEPHAIIOM JI0 €r0 U3JI0KEHUS Ha JEKIUSX.

Ilepen odepenHOM JIEKUUMEH, KaK IPAaBWIIO, NPAKTUKYIOTCS WICTY4YKHW» I10 MaTepHaly
IpEIbIAyINEN JEKIUU. DTO IO3BOJIAECT ONPEIEINUTH CTENEHb YCBOCHHS H3JI0KCHHOIO paHee
marepuana. J{is Oosiee OCHOBATEIbHOM OIIGHKH YCBOSEMOCTH TEOPETHMUYECKOrO MaTepuaa



CTYyJIGHTAaMH HCIIOJBb3YIOTCSI TECThl, a TakXKe TPAJAULMOHHbIE TMHCHbMEHHBIE U YCTHBIC
KOHTPOJIbHbIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE Pa0OTHI).

7. MIEPEYEHb YYEBHO-METOAMYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS IO JJUCIUILIMHE

7.1. IlepeyeHb-yueOHO-MeTOAUYECKOr0 oO0ecmedyeHuss i OOy4YaloUIUXCs 1O

JUCHHUILIHHE:

1. Aunpys Ix., bpumbnexym6 I1., Jxuken3 T., Jlucc I1. Beenenue B XuMHi0 OKpysKaromieit
cpenbl. — M.: Mup,1999. — 271 c.

2. CkypnatoB IO.M., lyka I'I'. Musutu A. B BeneHue B 3KOJOTMUYECKYIO XHMHIO. M.:
Bricmasg mikoina, 1994. — 400 c.

3. Tapacosa H.IIL., Ky3nernioB B.A.CmerannukoB }0.B. u np. 3amaun u BOIpoCkl MO XUMHUU
OKpy>Katotei cpeasl. — M.: Mup, 2002. — 368 c.

JlekroHHBIE 3aHATUS TpoBoasTcs 1 pas B Hexemo B oboveme 1 waca m 1 wyaca
npakThdeckux  3aHATMM B 1 cemectpe. Ilocime oOKOHUaHMSI H3ydeHHMs] KaXKAOH TeMbl

MaruCTpaHThbl IPOXOJAT TCCTUPOBAHUC, BBIIIOJIHAOT KOHTPOJIbHBIC pa6OTbI.

7.2. Yka3aHus 1Ji1 00y4aroMXcs M0 OCBOCHUIO 1M CHMILTTHHbBI

Ta6auma 7.1.
Coaep:xaHue caMOCTOSATENbHONH PadoThHI 00yUYaIOIIUXCS
WNoNo T eMbl/eonpOCbl, BLIHOCUMbBLE HA camocmosmenvhoe [K01-60 @OPMbl pa60mb1
n/n usyueHue Yacos
1. [Beemenue 4 cobece0BaHNE
Du3NKOo-XUMHUUYECKast IBOJOIHS Teochep 3emin
DU3NKO-XUMHUUYECKHE MPOIIECCH B aTMOc(hepe 6 cobecenoBanme
2.
3 XUMUYeCKUe MPOIIECCHl B THApOchepe 6 cobeceoBanme
4. Xummueckue IpoOIECcCH B TTOUYBEHHOM CJIOE 4 cobeceloBaHNE
c Murparust 1 TpaHchopMaIus 3arps3HSIONINX BEIIECTB B 4 cobeceroBaHME
" [ouocdepe.
3aKII0UCHHCE.




8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

1
2
3
4
5

MPOMEKYTOUYHOMN ATTECTAIIUA
Bomnpocs! 1i1st cobeceioBaHus:
Pa3zgen: Beenenue

. [loHsiTHe 0XpaHbl OKPY>KAIOIIEH CPeIbl.

. Ilpeamet 1 0OBEKTHI OXPAHBI OKPYKAIOLICH CPEIBI.

. CTpyKTypa 0XpaHbl OKpYXKaromiei cpebl Kak y4eOHOM TUCIUIUINHBI.

. CBs13b OXpaHbl OKPY>KAIOILEH CPebl C APYTUMHU HAyKaMH.

. Pa3znuuHble coCTaBNsIONIME OXpPaHbl OKPYXKAlOMIeH Cpeapl Kak MeEeXIUCHUIITMHAPHOM

00J1aCTH 3HAHUHA.

6
7

wDn kA~ WM

NN B WN —

1
2
3
4.
5
6
7

. MeTronbl 0XpaHbl OKpYXKaroIeil cpeibl.
. MeTopl KOHTPOJIS U yIpaBiIeHUs B 00JIaCTU OXPAHbI OKPYIKAIOLIEH CPEIbl.

Paspen: Oxpana armocgepnt

. AT™Moc(epa Kak 4acTh MPUPOTHON CPEJIbI.

. EcrecTBeHHbIE U MCKYCCTBEHHbIE HCTOYHUKH 3arpsA3HEHUS aTMOC(EpHI.
. IlocnencTBust 3arpsizsHEHNs aTMOC(EpPHI.

. Mepsl o oxpane atMmocepsl OT 3arpsi3HEHHH.

. OCHOBHbBIE KOMIIOHEHTBI U 3arpA3HUTENN aTMOC(EPBHI.

Pazgen: Oxpana Heap

. OCHOBHBIE TyTH PAIMOHATHHOTO MCTIOIB30BaHMUS U OXPaHbI HEJIP.

. [IpaBo coOCTBEHHOCTH Ha HEJpa.

. [lonsiTHe ¥ BUJIBI TPaBa MOJIL30BAHMS HEIPAMHU.

. Bo3HUKHOBEHME U MpeKpaleHne mpaBa IpUPOAONIOIb30BAHMS.

. [lopsiiok paspernienust CropoB MO BOIPOcaM MOJIb30BaHUS HEJIPaMH.

. [IpaBoBas oxpaHa HeJlp, OTBETCTBEHHOCTh 33 HApPYUIEHUS 3aKOHOAATENIbCTBA.

Pasznen: Oxpana Bojg

. [loHsiTHE ¥ CYITHOCTH MTPABOBOM OXPaHBI BO/I.

. [IpaBoBOE peryaupoBaHre BOJIOTOIL30BaHUS.

. O0mmas xapakTepucTHKa MpaBa BOJIOMOIb30BaHUS.

[IpaBa 1 00s13aHHOCTH BOJIOTIOIB30BATEIICH.

. OTBETCTBEHHOCTH BOJIOMOIB30BATENCH 32 HAPYIIIEHUE 3aKOHOJATEILCTBA 00 OXPaHEe BOJ.

. O6mue TpeGoBaHus K OXpaHe BOJI (BOJAHBIX OOBEKTOB).

. OxpaHa BOJIHBIX OOBEKTOB OT 3arps3HEHHs] U 3aCOPEHHUS OTXOJaMU NPOU3BOJCTBA U

HOTpe6J'I C€HHsI, CTOYHBIMH BOJaMH.

8
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. OTBenieHME B BOAHBIE OOBEKTHI OTXOI0B IMTPOM3BOJICTBA U MTOTPEOTCHHUS.
. OxpaHa MOBEpXHOCTH BOJIOCOOPOB U JICJITHOTO MOKPOBA BOAHBIX O0BEKTOB.

10. 3arps3HeHue U 3aCOpPEHHE MOBEPXHOCTH BOAOCOOPOB U JEASHOTO MOKPOBAa BOJHBIX
00BEKTOB OTXO0/IaMH IMPOU3BOJICTBA U MOTPEOICHUSI.

1

1

1. OxpaHa n0J3EMHBIX BOJ.
Pa3nen: OxpaHna n panMoHaJbHOE HCIIOJIL30BAHHE 3eMeIb

. Ctpyktypa 3emenbHOro Gonna PO 1 kaueCTBEHHOE COCTOSHUE 3€METb.



2
3
4

5.

. D¢ (heKTUBHOCTB UCTIONB30BAHMS U OXpaHa 3eMEeJIbHBIX PECYPCOB.

. IIpo6nema noBeieHus 3 GHEKTUBHOCTH UCTIOIB30BAHUS 3EMEITb.

. OCHOBHBIE 3KOJIOTUYECKUE MPOOIEMBI 3€MJIENI0JIb30BaHUS.

Cocrosinue, HEOOXOAMMOCTh M HANpPABICHHUS COBEPUICHCTBOBAHMS 3EMEIHHOTO

3aKOHOJATCJILCTBA.

6
7

. CocTostHME 3eMeNIBHOIO 3aKOHOIATENILCTBA U HEOOXOJUMOCTb €I'0 COBEPILICHCTBOBAHMSI.
. CTpyKTypa 1 XapakTepHCTUKa OCHOBHBIX MOJIOXKEHUN MpoekTa (eaepaibHOro 3akoHa «O

mouBaxn».
HYTI/I IIOBBIIIICHUA 3(1)(1)CKTI/IBHOFO HCIIOJIb30BaHUA 3€MCJIb U YITYHIICHUC UX OXPAHbI.
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AN DN B~ W

AW N —

5

Pa3nesn: Oxpana 6uoThI

. Coxpanenue pecypcoB Onopa3HO0Opa3usl.

. OieHka kayecTBa OHOpPECYPCOB.

. IlpaBoBBIE OCHOBHI HCITOJIL30BaHMS OHOpecypcoB B Poccum.

. JIunien3npoBaHue U BBIZICTICHUE KBOT HA U3BSATHE OMOPECYPCOB.
. JKOHOMHYECKOE CTUMYIIHPOBAHUE OXPAHBI PECYPCOB OMOTHI.

. TocynapcTBeHHBIE CUCTEMBI OXPaHbI IPUPOJIBL.

. MexxayHapo1HOE peryInpoBaHre OXpaHbl IPUPOJIBI.

Pazpen: Oxpaﬂa H PAllUOHAJBHOC UCII0JIB30BaAHUEC s KUBOTHOI'0O MHUpPa

. PoJIb ’KMBOTHBIX B KPYTroBOpOTEC BCUICCTB B IIPUPOAC U KU3HH YCJIOBCKA.
. BOSﬂeﬁCTBHC YCJIOBCKA HA )KUBOTHBLIX.

. HpH‘II/IHI)I BbIMHUpAaHUA )KUBOTHBIX.

. OxpaHa PEAKHUX U BBIMHUPAIONIUX BUIOB.

. OxpaHa IMPOMBICJIOBBIX BUIOB ) XMBOTHBIX, IITUI] U pI)I6.

. HpaBOBaH OXpaHa )KUBOTHOI'O MHUpaA.

Paspnen: UndopManuoHHbie METOAbI B OXpPaHe OKPYKaIOLIel cpeabl

. @opmupoBaHue HH(POPMALMK O KAYECTBE KOMIIOHEHTOB OKPYKAIOLIEH CpeJibl.

. [IpencraBnenue o EquHON rocy1apCTBEHHON CUCTEME KOJIOTHYECKOTO MOHUTOPHHTA.

. OKOJIOTUYECKHUH yUeT.

. I[IpencraBienue o kagacTpax MPUPOAHBIX PECYPCOB.

. IlepBUuHBII y4eT M rocyaapcTBEHHas CTaTUCTUYECKash OTYETHOCTh B 00JACTH OXpaHBI

OKPY’KaIOIleH cpepl Ha MPEAIPUATHAX.

6
7

. 'eonHpopMaImoHHBIE CUCTEMBI KOJIOTHYECKON HATIPABIEHHOCTH.
. CoBpemeHHBIE TPOTpaMMHBIE CpEICTBA I Yy4yeTa, aHajdu3a, MOJCIUPOBAHHUSI U

0T06pa)KCHI/I$I KadueCTBa Opr)KaIOIJ_ICﬁ CpCabl.

8

. UudopmupoBanne kak >QQPEKTUBHBII METOA PETyJIMpPOBAaHUS KauecTBa OKpYKarolen

Cpenpbl.

9
1

. 3eJIeHast OTYETHOCTh NMPEIIPUATUN U KOPIOPALUHL.
0. Oxonoruyeckoe ayIupoOBaHUE.

IIpumepsl 3a1aHHII KOHTPOJIBHBIX pa0doT:
3amanre KOHTPOIBHOUN padoThl Nel

(pa3nen «XUMHUYECKHUE MPOLECCHI B aTMOchepe»)

Bapuant Ne 1



1. Kak uzmensiercs o BeicoTe Temreparypa B atMmocdepe? C uem cBsA3aH TaKOW XapakTep
U3MEHEHUs TeMIlepaTyphl?

2. Yro Takoe TemIrepaTypHble MHBEPCUH U KaK OHU BIMSAIOT HA PaCpOCTPAHEHHE BEIECTB,
HOCTYNAIOUIUX B aTMOc(epy U3 Ha3eMHbBIX UCTOYHUKOB?

3. Kakwue 3arpssssonue BenecTsa, MocTynallue 13 Ha3eMHbIX HCTOUHUKOB CITIOCOOHBI
BbI3bIBaTh YMEHbILICHHE KOHIIEHTPALMU 030HA B cTpaTochepe?

4. Kakue nIpoJyKThl IOJIy4YaroTCs B pe3yjibTaTe OKUCIeHUs MeTaHa? Hanumurte cymmapHoe
YpaBHEHHE PEAKLIUU.

5. Kakumu nponeccamu onpenensiercs N3MEHEHUE KOHIEHTPALuU CEPHOM KUCIIOTBI,
oOpa3yroliencs Ipy OKUCIEHNUH IMOKCHUIIA CEepbl B BO3IyXe?

3ajanre KOHTPOIBHOUN paboThl Ne2
(pazmen «XuMHYeCKHe MPOLIEeCCHI B THApochepe»)

1. Coneprkanne aHMOHOB FaJIOTEHOB B MOPCKOM BoJie (MITH ’1)COCTaBJIs[eT
CI Br F I
20000 68 1,4 0,06
OnpenenuTts 3HaY€HUE XJIOPHOCTU B IPOMUILIE.
2. C KaKMMHU aHOMaJIbHBIMU CBOMCTBAMHU BObI CBS3aHO BIMSIHHE THApPOc(epsl HA KIUMaT?
3. Kakue ypaBHEHHUs NCTIONB3YIOTCS JJISl ONMCAHHUS KapOOHATHOM CUCTEMBI TPH PaBHOBECHU
BOJIbI C KAPOOHATOM KaJbLIMSI U BO3JTyXOM, COJIEPKAIIM YTTIEKUCIIBIN ra3?
4. KakuMi XMMHUYECKHMH TPOLECCAMHU OMPEACTSIOTCS OKHCIUTEIHbHO-BOCCTAHOBUTEIIEHBIC
ycIIoBUs B Bojoemax?
5. PaBHOBecue MeXIy KaKUMH KOMIIOHEHTaMH MPHPOJHBIX CUCTEM OIPENENSIETCS 3aKOHOM
['enpu? OT Kakux napameTpoB 3aBUCUT KoHcTaHTa ['eHpu?
6. [Ipencrasbre B Buae popmynsl KypioBa cpeanuii coctaB 105k/1€BOI BOJIbI
CocraB pe4HOl BOJIbI (MaE™):
Na' Mg~ Ca™" K* HCO3 S0~ CI
5,8 3,4 20 2,1 3,5 12 5,7

KpuTtepun onieHKH 0TBeTa CTYAECHTA NPH BBINOJHEHHH KOHTPOJIbHON padoThl

Onenka TpeOoBanus Kk 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE IPAaBUJIbHBIE PEIIEHUs,, OTBEThI I'PAMOTHO
apryMEHTHPOBAHEI
XOpOLIO JIONYLIeHbl HE3HAYMTENbHbIE MOTPEHIHOCTH MpPHU OTBETaxX Ha
BONPOCHI, apryMeHTaIus ObUIa HE IOJTHOM
yJIOBJIETBOPUTEIH B OTBETaXx Ha HEKOTOPBIE BOMPOCHI JIOMYILEHbI IpyOble OIMIMOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHpPOBaHa WJIH apryMEHTHpPOBaHA
HEMPaBUIBHO
HEY/IOBJIETBOPHUTE otBeThl HA 50 u Oosnee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHUPOBAHbI MJIM APTYMEHTHPOBAHbI HEMTPABUIILHO

IIpuMepsI TeCTOBBIX 32 aHUI
(paznen «XuMUYECKHE MPOIIECCHI B IOYBEHHOM CJIOE))

Bomnpoc 1
JIJ1sl TAMMYHBIX TIOYB XapaKTEPHO COOTHOIIEHWE 00bEMOB TBEPIOH, JKUIKOW U Ta3000pa3HON

dasz:
1. 2:1:1
2. 1:11
3. 1:2.2




4. 1:1:2

Bompoc 2

K tunmuaasiM KOMIIOHCHTaAM ITOYBCHHBIX paCTBOpOB, KOHI_IGHTpaI_[I/II/I KOTOpBIX 3HAUYUTCIIBHO
MIPEBOCXO/IAT KOHIICHTPAI[MH IPYTHX HOHOB, OTHOCSTCS] KATHOHBI:

1. Ca”, Mg**, K*, NHs" Na*

2. AP, Ccu*, K*, NH4" Na'

3. ca*, Mg*, K* Fe*, zn*

4. Ca** Ba™, K*, APF* Na*

Bormpoc 3

KHCITOTHOCTh MMOYB MOXKET ObITh CHHYKEHA BHECECHHEM B ITOYBY:

1. wu3BecTHsKA

2. ruica

3. KanuiHOM CEeTUTPHI

4. BCeX IEPEUYUCIICHHBIX BEIICCTB

Bormpoc 4

I'uaponuTrdeckas KUCIOTHOCTh MOYB — 3TO KMCIOTHOCTb:

1. oOycrnoBneHHast B3aUMOJIEHCTBUEM OUYBBI C YKCYCHOKHCIIBIM HATpUEM

2. TPOSIBIISIONIASCS IIPH 00paOOTKE IMOYBBI PACTBOPOM HEHTPAIBLHOM COJIN

3. 00ycioBieHHas MMOTJIOIMIEHHBIMU HOHAMU AJIFOMUHUS M BOJIOPO/Ia

4. o0ycnoBiieHHass HOHAMH BOJOPOa B TIOYBEHHOM PacTBOpPE

Bomnpoc 5

HacpllieHHOCTh  MOYBBI  OCHOBAHHUSIMH  ONPEICIIICTCA COACPKAHHMEM B  IOYBEHHOM
ITOTJIOIIAOIIEM KOMILIEKCE:

1. KaTHOHOB KaJbI[Us U MarHUs

2. KAaTUOHOB HanI/ISI " KaJlusa

3. KaTHOHOB ATIOMUHHUSI U BOJIOPOJIA

4. BCEX ITOUYBCHHBIX KATUOHOB

Bompoc 6

HOI[BI/I)KHOCTI) KAaTHUOHOI'CHHBIX 3JICMCHTOB B ITOYBAX:

1. BoO3pacraer Npu yBEIMUYECHUH KHCIOTHOCTH

2. HEC 3aBUCUT OT KUCJIOTHOCTHU

3. YBEIMYMBACTCS NMPH YMEHBIICHUN KUCIIOTHOCTH

4. MakcuMajbHa B HEHTpaJIbHOU cpejie

Bompoc 7
ITouBeHHBII BO3TyX 0OOTOIIEH 110 COCTABY:

5. okcuaom yriepoaa (11)
6. oxcumom azota (1)

7. okcuaom yriepona (1V)
8. kuciopoaomM

Bompoc 8

3HaueHue aKTyaIbHOW MIEIOYHOCTH MOYB 00YCIOBIEHO HAJTHYHMEM B IOUBEHHOM PacTBOPE:
1. NaOH, KOH

2. N3.2C03, NaHC03, C&(HCOg)Q

3. pacTBOPUMBIX COCTUHECHUH ATFOMUHUS

4. pacTBOPUMBIX COCTMHEHUI JKeme3a

Bomnpoc 9

IloaBM>XHOCTh KATHOHOISHHEIX JIEMEHTOB B IOYBaX:
5. BO3pacTaeT MpH YBEITUYECHUU KUCIOTHOCTH

6. He 3aBHCHUT OT KHCIIOTHOCTH

7. yBEIMYMUBACTCS MPHU YMEHBIICHUH KUCIOTHOCTH
8. MakcumalibHa B HEHTpaibHOI cpene



Bormpoc 10

EMKOCT® 111€104HOT0 Oapbepa B MOYBaxX OMpPEACsIeTCs:

1. konmdecTBOM KapOOHATOB

2. KOJMYECTBOM OOMEHHBIX KATHOHOB

3. cojepkaHHEM OpraHUYeCKOro BEIIeCTBA

4. 3HAYCHHEM OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHOTO MTOTEHI[HAA

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka

TpeboBanus K 3HAHUAM

OTJINYHO

OneHka «OTIMYHO» BBICTABISETCS CTYJEHTY, €CJIM OH INIYOOKO U
IIPOYHO  OCBOWJ  IIPOTPAMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
[IOCJIEZ0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3bIBaTb TEOPHUIO0 C IPAKTUKOH, CBOOOIHO CIIpaBiseTcs C
3aJa4aMH, BOIIPOCAMU M JPYrMMH BHJIAaMHM IPUMECHCHHA 3HAHUM,
[IPUYEM HE 3aTPYAHSCTCA C OTBETOM IPHU BHUIOM3MECHECHUM 3aJaHUM,
IIPABUJIBHO OOOCHOBBIBAET IPUHSITOE PELICHUE.

XOpOLIO

Onenka «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpurajl, rpaMOTHO U IO CYHICCTBY HU3JIaracTt €ro, He J0IyCKas
CYHICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IOJOXCHUA NMPHU PCHICHUN NPAKTHYCCKUX
BOIIPOCOB M 3a14a4, BJIaJICCT H€O6XOI[I/IMBIMI/I HaBbIKaAMH U IIPUCMAMHU UX
BBITIOJIHCHU .

YAOBJICTBOPHUTCIIb
HO

OneHka «yAOBIETBOPUTEIHHOY» BBICTABISIETCS CTYIIEHTY, €CIH
OH WMEET 3HAHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €Tro
JeTaned, JONmycKaeT HETOYHOCTH, HEJOCTaTOYHO  IPaBUJIbHBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIIEA0BATEILHOCTH B
W3TI0’KEHUU MIPOTPAMMHOT0 MaTepHala, UCIIBITIBACT 3aTPYAHEHHS TIPH
000CHOBAaHUHU OTBETA.

HCYIOOBJICTBOPHUTEC
JIBHO

OueHka «HEYNOBIETBOPUTENBHO» BBICTABISIETCS  CTYACHTY,
KOTOPBIA HE 3HAET 3HAYUTEIBHON YacTH MPOrPAMMHOIO MaTepuana,
JIOTTYCKaeT CYIIECTBEHHBIE OITMOKHU, MIMEET 3aTpyHEHUS MPU OTBETE Ha
BOMpOoChl W oOOcHOBaHMM OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYAOBJIIETBOPUTEIBLHO» CTAaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue 0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOLIEH TUCIUILIIMHE.

Nookrw N
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[Ipuponueie n

IIpumepHbIe TeMbI pedepaToB

AQHTPONOreHHbIE  (PAKTOPBI, OMpEAENAIoImNe XUMUYECKH cocTaB

MOBCPXHOCTHBIX BO/J CYIIIH.
prrOBOpOT OUMOreHHEIX DJIEMEHTOB B BOJOHBIX DJOKOCHUCTEMAX MW IIOCICACTBUA €TI0

HapyLIEHHS.

XHWMHYECKUN KPYrOBOPOT KOMIIOHEHTOB BOJ MHpPOBOTO OK€aHa.

XuMHUYECKUe MPEBPAICHNs] OPTaHUYECKUX BEIIECTB B aTMOchepe.

3arpsi3sHEHHE OKPYXKAIOIIeH cpebl U TpolIeMa N3MEHEHHS KITMMara.

[Tpobnembl HapyIIeHNsT KUCIOTHO-OCHOBHOT'O OallaHCca B OKpY’KaloIIel cpejie.
Xumudgeckass TpaHchopManusi KOMIOHEHTOB HE(PTSHOTO 3arpsA3HEHHUS B OKPY’KaOIIen

cpene.

O30HOpa3pymaronye BemecTBa, UX ICTOYHUKU 1 XUMUYECKOe TIoBeieHne B aTMocdepe.
Brusinue npoyKToOB OpraHM4eckoro CHHTE3a Ha KaueCTBO OKPYIKAIOIIEH Cpe/Ibl.




10. McTOYHUKH XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH CPeIbl.

11. MOHUTOPUHT XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelibl.

12. llpumeHeHNEe XUMUYECKUX H (PU3UKO-XMMHUYECKUX METOJOB aHaIW3a s KOHTPOJIS
COCTOSIHUSI OOBEKTOB OKPYXKAIOUIEH cpebl.

13. OcobeHHoCTH MHUTPAIUH 3arpSA3HSIOMINX BEIIECTB B PAa3IMUHBIX CpEaX.

14. Xumuueckue GpakTopbl MOYBEHHOTO IUIOAOPOIUS U MpodiiemMa Ierpagalyy MouB.

15. I'ymycoBbIe KHCIIOTBI, UX COCTaB U CBOMCTBA.

16. buorennblie 371IeMEHTHI B TOYBEHHBIX MPOIECCAX.

17. OxucnuTenbHO-BOCCTAHOBUTEIIbHBIE MTPOLIECCHI B MTOYBAX.

18. Tsxenble MEeTaUIbI B IPUPOTHBIX BOJIAX.

19. BydepHOCTh IOYB K BHEITHUM XUMUYECKUM BO3ICHCTBUSIM.

20. MonHbIi1 0OMEH U aJ1cOPOIHS HOHOB ITOYBOM.

Kpurepun ounenunBanus pedepara

OrneHka «OTJIMYHO» BBICTABIISIETCS, €ClIM padoTa CTyAEHTa HalucaHa I'PaMOTHBIM
Hay4HBIM S3BIKOM, UMEET YETKYI0 CTPYKTYPY M JIOTMKY HW3JIOKEHUS, TOYKA 3PEHHUs CTYIECHTa
000CHOBaHHA, B pa0oTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
CyneOHOW TpPaKTUKWA, MHEHUS H3BECTHBIX YUEHBIX B JaHHOW oOmactu. CrynmeHT B paboTte
BBIJIBUT'A€T HOBBIE U/IEU U TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepUall.

O1eHKa «XOPOILO0» BBICTABISETCS, €CId paboTa CTyAEHTa HalucaHa TIPaMOTHBIM
Hay4HBIM S3bIKOM, UMEET YETKYI0 CTPYKTYPY M JIOTMKY HM3JIOKEHHUS, TOYKA 3PEHHUs CTYIECHTa
000CHOBaHHA, B pa0oTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
CyneOHO MPAaKTUKK, MHEHHUS H3BECTHBIX YUEHBIX B IaHHOW O0JIACTH.

OLieHKa «y/10BJI€TBOPUTEIbHO» BBICTABIISIETCS, €CIM CTYAEHT BBINOJHUI 33JlaHue,
OJIHAKO HE MPOJEMOHCTPUPOBANI CIIOCOOHOCTh K HayYHOMY aHajlM3y, HE BBICKa3bIBaJl B padboTe
CBOET0 MHEHHUS, JOMYCTUIT OLITUOKHU B JIOTHYECKOM 0OOCHOBAaHUH CBOETO OTBETA.

OLieHKa «Hey10BJIETBOPUTEIbHO0)» BICTABIISIETCS, €CJIM CTYACHT HE BBITIOJIHUII 33JJaHuE,
WM BBIMOJTHWI €ro (opMalibHO, OTBETWJI Ha 3aJlaHHBIA BOMPOC, MPU ITOM HE CChUIAJICS Ha
MHEHUS YUEHBIX, HE TPAKTOBaJ HOPMATHUBHO-TIPABOBBIE aKThI, HE BHICKA3bIBAJI CBOETO MHEHUS,
HE MPOSIBUJ CIIOCOOHOCTh K aHAIM3Y, TO €CTh B LIEJIOM LIeb pedepara He JOCTUTHYTA.

BOl'[pOCI)I, BbBIHOCHMMbIC HA 3a4€T

OO0m1as XxapaKTepUCTUKA CTPOEHHUS U COCTaBa aTMOC(HEPHI.

Y cTOHYMBOCTH aTMOC(EpBI.

ATMoOcCQepHbIe TPUMECH: HCTOYHHUKH, Cpe/IHee BpeMsl IpedbIBaHusl B aTMocdepe.
PacnipocTpanenue u cemuMeHTaIus 3arpsi3HAIONINX BemecTB B atMocdepe. Poib
TEMIEPATYPHBIX HHBEPCHIA.

5. MexaHU3MBI CEIMMEHTAIINH BEIIECTB U3 aTMOCQEPHI, BIUSIHUE pa3MEPOB YaCTHII HA
BpeMs peObIBaHus B aTMochepe.

XUMHUYECKHUE TPOIIECCH B BEPXHUX CIIOAX aTMOChepHI.

O3oH B ctpatochepe. HyneBoii k. Dxonoruueckue GyHKIIMH 030HOBOTO CIIOS.
O30HOpa3pylIalOIIe BENIECTBA. XJIOPHBIN, a30THBIA, BOJIOPOIHBIA [IUKJIIBI.
CBoboaHbIe paguKkaibl B atMochepe: o0pa3oBaHue, pojib B TPONOC(HEPHBIX Mpolieccax.
10. Okucnenue Metana B Tponochepe.

11. doTroxumMu4ecKuit CMOr.

12. ObpazoBanue o30Ha B Tponiocepe. Briusare conepskanusi OKCHIOB a30Ta.

13. Coenunenus a3zora B Tponocdepe.

b



14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40

. CoenuHeHus cephl B Tporocdepe.

. AHTpOTIOreHHOE 3arpsi3HeHne aTMOocdepsbl. JIOKalIbHbIE U TI100aIBHBIE TPOOJIEMBI.

. Obmras xapakrepucTtuka rugpocdepsl. CpeiHuil 371eMEHTHBII cOCTaB IPUPOIAHBIX BOJI.
. OcobeHHOCTH (PU3UKO-XUMHUYECKUX CBOMCTB BOJIBI U UX POJIb B OHocdepe.

. CocraB npupOAHBIX BOJ, OCHOBHBIE KOMITOHEHTHI.

. Kectkoctb Bozbl. Kinaccuukanus npupoIHBIX BO 10 BETHYNHE KECTKOCTH.

. Kimaccudukanust npupogHbIx Bo 1o MpeodIalalomyuM KaTHOHAM U aHHOHAM.

. leoxummuueckas Kiaccu(uKamus IPUPOIHBIX BOJI.

. Kinaccudukanus npupoHbeIX BOJ IO BETHMYUHE 001Iel MUHEpaIN3aluu

. PaBroBecus B cucteme H,O — CO,. Pacuet pH HezarpssHeHHBIX aTMOC(HEPHBIX OCaJKOB.
. pH 1 cooTHOmIEeHNEe KapOOHATHBIX (HOPM B MPUPOAHBIX BOJAX.

. lllenmoyHOCTH PUPOAHBIX BOJ. BydepHOCTh MO OTHOIICHHUIO K 3aKHUCIICHUIO.

. IIporiecchl 3aKHUCIEHUS BOJJOEMOB.

. PacTBopuMBIe (hOpMBI AITFOMUHUS B IPUPOTHBIX BO/IAX, 3aBUCUMOCTh KOHIICHTPAIIHIA OT

pH.

. OCOOCHHOCTH OKHMCIIMTEIbHO-BOCCTAHOBHUTEIIBHBIX IMPOIECCOB B THApPOChEpE.
. AHa’pOOHOE pa3IoKEHNE OPTAHUYECKOTO BEIIIECTBA.

. Penokc-0ydepHocTb MPUPOAHBIX BOJI.

. TemmepaTypHas crpaTudUKaUs B 03epax.

. OBTpo(dHKaIMs BOJJOSMOB.

. OcOOEHHOCTH OKUCIIUTEIHPHO-BOCCTAHOBUTEIIBHBIX MTPOIIECCOB B TUApPOChEpE.
. OKMCIIUTENbHO-BOCCTAHOBUTENBHBIE YCIIOBUS B MIOJI3EMHBIX BOJAX.

. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC YCIIOBHS B OKEaHE

. MexaHu3Mbl MPOIIECCOB XMMUYECKOTO BHIBETPUBAHUS.

. [lornoturenbHast cniocoOHOCTH MOYB. I10YBEHHO-IOTIIOMIAIOIINI KOMIIJIEKC.

. Busipl mouBeHHOM KMCIIOTHOCTH.

. Oprannueckoe BeIIecTBO MOYB.

. l'eoxumuueckas murpanus. [ eoxumudeckue 0apbepsl.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka Kpurepuu orBera
3auTeHo I'myOokoe u Xopollee 3HAHUE W IOHMMAaHUE MpPeIMETa, B TOM HYHCIE
TepMI/IHOJ'IOI‘I/II/I U OCHOBHBIX HOHHTHﬁ; TeOpeTI/I'-IeCKI/IX SaKOHOMepHOCTeﬁ;
(haKTUYECKNX JaHHBIX; OOCTOSATENBHBIHN, JIOTUYECKUI ¥ TPAMOTHBIA OTBET BO
BpeMs CIIauyM 3a4eTa; YACIbHBIH BEC OIMMOOK MPU KOHTPOJIHLHOM TECTUPOBAHUU
— e 6onee 50%.
He3aureHno Crnaboe 3HaHNE OCHOBHOW TEPMUHOIIOTHUH, TEOPETUICCKUX 3aKOHOMEPHOCTEH,

(aKTUYECKHUX JaHHBIX, OIIMOOYHBIM OTBET Ha 3a4€Te; YACIbHBIN BEC OIIHMOOK
IIPY KOHTPOJIbHOM TECTUPOBAHUN —
0omaee 50%.

9. YYEBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE

TACIATITAHBI

9.1. YyeOnas 1uTepaTypa




a) OCHOBHAsL.

1. Anapy3 Jx., bpumbnekym6 I1., [bxuken3 T., Jluce I1. BBenenue B XUMHIO OKpY KarOIIEH

cpenbl. — M.: Mup,1999. — 271 c.

2. CkypnaroB I0.M., Hyka I'.I'. Musutu A. B BeaeHue B SKOJIOTMYECKYHO XUMHIO. M.:

Bricmas mikoina, 1994. — 400 c.

3. 7Tapacosa H.II., Ky3neuno B.A.CmerannukoB FO.B. u ap. 3agaun 1 BOIPOCHI 10 XUMUH

OKpy>Katoten cpeasl. — M.: Mup, 2002. — 368 c.

4. Opnos JI.C. Xumus nous.M.: U3a-so MI'Y, 2005, 558 c..

5. Hcunopos B.A. Dxonoruueckas xumusi. CI10.: Xumus, 2001. 287 c.

6. bormanosckuii I'.A. Xumudeckas sxojiorus. M.: U3n-so MI'Y, 1994, — 237 c.

7. TpudonoBa T.A., I'pummna E.IL, Mwumenko H.B. Xumus okpyxaromeil cpenabl.

[Ipaktuxym. U3a-o Bal'Vy, 1996. — 48 c.

8. I'pummna E.Il. OcHOBBI XuMuM OKpy:xarolen cpeabl: yued.nmocoodue. U3n-so Bal'y. Y. | —
2006 r.— 67 c., u.ll —2009 1. — 60 c.

0) 10IOJIHUTEIbHAS:

bynbiko M.W. OBomrorus 6uocdepst JI.: ['uapomereonsaar, 1984.

Hpusep JIx. 'eoxumus npupoausix Boa. M.Mup, 1985.

Nzpasns FO.A. Kucnotueie goxau. JI.: 'mapomereounsnar, 1983.

Tuncau U. TloBenenne XxuMUueCKuX 3arpsi3sHUTENCH B OKpyskarolieit cpeae. M.Mup, 1982.
Xumus okpyxaromieid cpensl / moxa pea. J1.0.M. bokpuca. M.: Xumus, 1982.

['eoxumust okpyxatorieit cpenpl/ Caer FO.E. u np. M.: Henpa,1990.

[Tepensman A.U. Kacumos H.C. I'eoxumus nanamadra. M.: Actpes, 1999.

Anexceenko B.A. Dxonoruueckas reoxumusd. M.: Jloroc, 2000.

N~ wNE

9.2. UHTepHeT-pecypcehl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snextponHast OuOIroTeKa

http://elibrary.ru/default.asp Poccuiickas HaunoHanbHas 6MOIMOTEKA

http://primo.nlr.ru  http://nbmgu.rudnekTponnas  6mbimoreka  Poccuiickoi
roCy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecreyeHue

YHuBepcuter oOecredyeH HEeOOXOIUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA.

Kaxxapiit oOyyaronuiicst B TeueHUE BCero nepuojaa o0yueHus: odecrieueH UHIUBUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(pOPMAIlMOHHO-00pa30BaTeIbHON cpene
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOW HMeeTcsl JOCTyln K HH(OpMalMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «/IHTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuTeT oOeCHeyeH CIeAYIOIUM KOMILICKTOM JIMLIEH3MOHHOTO IPOrPaMMHOTO
o0ecreyeHusl.
1. JluueH3moHHOE IpOrpaMMHOE oOecredeHue, ucnoiabzyemoe B Uarl'y


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”
1.4. AntuBupycnoe I1O Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TPAAULIUOHHBIMU HU3OAHUAMU MAruCTPaHTbl U COTPYAHUKHU MMCIOT BO3MOXKXHOCTH
IMOJIB30BATHCs DJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:

Taoauna 9.1.
Ha3Banmue pecypca CcpLika/noctyn

OnekTpoHHass OuONMOTeka OHJalH «EIWHOE OKHO K http://window.edu.ru
00pa30BaTeILHBIM PECypcam»

«O06pazoBarenbHbIil pecypc Poccum» http://school-collection.edu.ru

denepalibHBIN 00pa30BaTEIBHBIN MOPTAT: YIPEKIACHUS, http://www.edu.ru —
nporpammsl, cranaaptel, BY3s1, Tectel EI'D, THA

denepanbHbIii LCHTD UH(POPMAIIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PIINOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". DnexrpoHHast http://polpred.com/news
O0nOIMOTEKa TEXHUYECKOTO By3a

UznarensctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa
Pycckas BuptyanpHast OnbaroTeka http://rvb.ru —
WznarensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -
crcTemMa
ExxenenenbHuk Haykn W oOpasoBanusi FOra Poccum http://old.rsue.ru/Academy/Arc
«AKageMus» hives/Index.htm
Hayunas snekrponnast ubaunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DnexTpoHHO-0nbnuoreyHas cucrema [PRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIIPABOYHAS CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHpopMHO»
NupopmannonHo-npasosas cucrema «I"apanT» CereBas Bepcus, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHO# cetn Uarl'yY
DneKTpOHHO-0nbIMoTeuHas cucreMa «tOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Nmeromasics  mMarepuaibHO-TEXHHUYECKass 0aza  yHHBEpCHUTETa obecrieunBaeT
KayeCTBEHHOE MIPOBEJCHNE TEOPETUUECKUX U MPAKTUYECKUX 3aHSATHI:
- TPOBEICHME JEKLHUH - annaparypoi A AEMOHCTPALUY WLTIOCTPATUBHOIO MaTepHuala;
- ayTUTOPHIO U CEMUHAPCKUX 3aHATUM;
- TPOEKIMOHHOE 000PYIOBaHUE U KOMITBIOTED.
[lepeueHr HEOOXOOUMBIX TEXHHYECKHX CPEACTB OOYYEHHMsI, UCIOJIb3yEMbIX B y4eOHOM
IIpoLECCE I OCBOEHUS NUCHUILINHBI «OXpaHa OKPYKatoIEH Cpeab»:
® KOMIBIOTEPHOE U MYJIbTUMEIUITHOE 000pyJOBAaHUE;
® BHUJCO- U AyJMOBU3YaIIbHBIE CPEICTBA OOYUEHHUS U JIp.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOAUYECKHUE YKA3ZAHUA 1JIA OB YYAIOIUXCH
1O OCBOEHUMIO JTNCHUITJIMHBI

Teopernueckuil Marepuan aucUUIUIMHBL «OXpaHa OKpyKarolled cpenp»» B
COOTBETCTBUU C YYE€OHBIM IIJJTaHOM U3y4aercs B l-oMm cemectpe. CamocrosiTenbHas
BHEayAUTOpHas paboTa MarucTpaHTOB OOECIEuYeHa 3JIEKTPOHHBIMU Y4eOHO-METOANYECKHUMHU
pecypcamu (cuctema Moodle), BO3MOXKHOCTBIO OOIIEHHS MarkucTpaHta ¢ MpernojaBaTeieM
HIOCPECTBOM 3JIEKTPOHHOI 1OUTHI, 10CTYNOM B Internet.

OCHOBY TEOPETUYECKOH MOATOTOBKH IO JUCLUUIUIMHE COCTABISIOT JICKIIUH, KOTOpBIC
IPEICTaBISIOTCS CUCTEMATUUYECKH B COUYETAHUN C CEMUHAPCKUMU U IPAKTUYECKUMU 3aHATUSIMH.
OcCHOBHBIC Y4YEHHUS W BIAJACHUS OTPAaOATBIBAIOTCA M 3aKPEIUIIOTCS HAa CEMHUHApCKUX U
71a00paTOPHBIX 3aHATUAX. AYJUTOPHBIC 3aHATUS (JIEKIIMK, CEMUHAPbI U MPAKTUUYECKUE 3aHATHUSA)
00BETMHEHBI C CAMOCTOSITENIbHOW BHEAYIAMTOPHOW pPabOTOW MarmcTpoB HaJ PEKOMEHIYEMOU
JUTEpATypol, a TaKXkKe 3aJaHUsIMHM, KOTOpbIe BBIIAET MpernojaBarelb U MpH MOATOTOBKE K
1a00pPaTOPHBIM 3aHSITHSIM.

[Ipy n3yd4eHUM AUCUMIUIMHBI MAarucTpaHTaMHd MOTYT HCIOJb30BATHCS CIIEAYIOIINE
UH(POPMALMOHHBIE TEXHOJOTHH U MHHOBAIIHOHHBIE METO/IBI:

- DJIEKTPOHHBIH BapHaHT Y4eOHO-METOAMYECKOIO KOMILIEKca (C HCIOIb30BaHUEM
cucremsl Moodle);

- pecypchl IEKTPOHHON OMOINOTEYHON CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJIbTUMEIUITHAS TEXHUKA.

IIpenonaBareinp, YMTAOMUN AUCHUIUIMHY, BEAET YUYET ITOCEIIAEMOCTH M OCYIIECTBIISAET
KOHTPOJIb 3a BBIIOJHEHUEM CaMOCTOSTEIbHON paboThl. Tekymuit KOHTPOIb 3aKioyaeTcs B
MOHUTOPHUHTE BBITIOJHEHUSI Y4eOHOW MpPOrpaMMBbl AMCHUIUIMHBI HAa ayJUTOPHBIX 3aHATHAX WU
OLIEHKE pa0OThl Ha MPAKTUUYECKUX 3aHATUSAX.



PabGouass mporpamma nucnmmuiiHbl «OXpaHa OKpYXaloled Cpeapl» COCTaBlICHA B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO mo nanpasienuto noarotoBku 04.04.01.Xumus,
YTBEP)KIECHHOTO NMpHKa3oM MuHucCTepcTBa 00pa3oBaHus M Hayku Poccuiickoii denepanuu ot

«13» urons 2017 1. Ne 655 .

[Tporpammy coctaBuia: npoeccop Kadenpsl xumun Canamos A.M.

Pabouast mporpamMma yTBepxkacHa Ha 3aceJaHUU Kaeapbl XUMUU

[Tporokon 3aceqanust Ne 10 ot «20» wurons 2023 .

Pabouas mporpamma ono0peHa yueOHO-METOJUYECKHM COBETOM XHMHUKO-OHOJIOTHYECKOTO
dakynbTeTa

[Tporoxon 3aceqanust Ne 10 ot «26» utons2023 r.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Y 4eOHO-METOJMUECKOTO COBETa YHUBEPCUTETA

[Tporokomn 3aceqarmst Ne 10 ot «28» wutons 2023 .



CBelennsi 0 nmepeyTBep:KI€HHH TNPOrpaMMbl HA O4YepeJHOH Y4YeOHbIH Troa W
perucTpanuu u3MeHeHui

YyeOHblii Penrenue BHecennbie n3MeHEeHUA IMonmuce 3aB.

roJI kadenpsl kadenpoit
(Ne mpoToxkona,
Jara)




