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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Hensamu ocBoeHust AMCUUILINHBI «OXpaHa OKpYyKaloLiel cpeaAbD) ABJISIOTC:

- O3HAKOMJICHME MAarucCTpPaHTOB C KOHIIENTYaJbHbBIMH OCHOBAMHM XHMHH OKpYKAarOLIEH
Cpelbl Kak COBPEMEHHOM KOMIUIEKCHOW HAayKH, HW3Yy4dallled XHMHYECKHE IIPOLECCHI,
IPOTEKAIOIIME B Pa3IMYHBIX reocdepax 3emi;

- (¢dopMHpOBaHHME TIPEACTABICHUH O B3AMMOCBS3aHHOCTH TPHPOIHBIX (DU3HUYECKHUX,
XUMHYECKMX U OHMOJIOrMYECKHUX MPOLIECCOB B Pa3MYHBIX 3€MHBIX OO0OJOYKAX U XapakTepe

BJIIMSHHS Ha HUX YEJIOBCUECKOM JCATCIIBHOCTH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Huctunnmna «OxpaHa OKpYXKarolleld cpeibl» OTHOCUTCS K IUCHUIUIMHAM IO BBIOOPY U
SABJISICTCSl alIbTEPHATUBHOM AUCHUILUIMHE «TEXHOT€HHBIE CHUCTEMBl M SKOJOTUYECKUM PHUCKY;
uzydaercss B 1 cemecrpe. [l ee m3yueHHs HEOOXOAMMBI 0A30BBIC 3HAHUS HEOPTAHHMYCCKOUN

XHUMUU, opraHqucxoﬁ XHUMHU, (I)HSHHGCKOﬁ XHUMMHU, 9KOJIOTHYECKON XHUMUH, (1)I/I3I/IKI/I n

MaTeMaTHKH.
Tabéumua 2.1.
Cas13b AMcHUIIMHBI «OXpaHa OKpy:KaloLleil cpeabD» ¢ Mocae1y0IUMHI
AUCUMIIMHAMH H CPOKHU UX M3YyYeHUSs

Kon JlucuunnuHeel, ciaeAyroolmue 3a  AUCHUIUIMHOU Cemectp
JMCLIUTUTAHBI «TeXHOreHHbIE CUCTEMBI M SKOJIOTUYECKUN PUCK»

b1.B.01 CoBpeMeHHbIe TPO0IeMbl (PU3NYECKON XUMHH 3

b1.B.02 Hcropust 1 METO0JIOTUS XUMUHU 3

B pe3yabTaTe OCBOCHUA TUCHUMIIVIMHBI MATUCTPAHT JOJIKEH

3HATh:

® COBpPEMEHHBIE TEOPETUYECKUE MPEJCTABICHUS XUMHUU U CIOCOOBI MX MPUMEHEHUS K
OMMCAHUIO U AaHAIN3Y XUMHUYECKUX TPOIIECCOB B PA3IMUYHBIX MPUPOTHBIX CPEAax;

® CYIIHOCTh (PM3UKO-XUMHUYECKHX MTPOIECCOB, MMPOUCXOAIINX B aTMochepe, ruapocdepe u
aTMocdepe;

® OCHOBHBIC HCTOYHUKH aHTPOIIOT€HHOTO XUMHUYECKOTO 3arpsS3HEHUS OKPYKAIOMIEH Cpebl,
BUIBl M 3aKOHOMEPHOCTH MUTpalMd M TpaHC(HOPMAIMH 3arps3HSIONIMX BEIIECTB B
MPUPOHBIX Cpeaax;

¢ CYHHOCTb 3KOJIOTHYCCKUX HpO6J’I€M, CBA3aHHBIX C AaHTPOIOTCHHBIM BOBHCﬁCTBHCM Ha



OKPY’KaIOIYIO Cpey U IyTH UX NPEOJOICHUS.

YMmern:

pemiath 3amadd, CBS3aHHBICE C (U3HKO-XMMHYECKHMH IpolleccamMu B atMmocdepe,
ruapocdepe 1 MOYBEHHOM CIIOE;

MPOTHO3UPOBATh BO3MOXKHBIE TYTH MHIPalUd M TpaHCHOpMAIMHM XHUMHYECKHX
COCIMHEHHH B 00BEKTAaX OKPYIKAIOIIEH CPEIbl UX BO3/ICHCTBHE Ha SKOCUCTEMBI.
Baagers:

METOJaMH XUMHUYECKOTO MOHUTOPHHTA M OIICHKH CTEIICHH aHTPOIIOTC€HHOTO0 M3MCHCHHS
00BEKTOB OKPYKAIOIIEH CpeIbl

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

Hpouecc HU3YyUYCHUS OUCHUIUIMHBI HAIPaBJICH Ha (I)OpMI/IpOBaHI/Ie 3JICMCHTOB

cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO IMTOATOTOBKHU:

a) yuuBepcaibnbIX (YK) - YK-2;
0) mnpodeccuonanbubix (IK) - IMK-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
KOMITETCHIINH WU3Y4YECHUS
(ProcC)
YK-2 Crioco0eH ymnpaBIsiTh IPOEKTOM Ha BCEX dTalax ero >KU3HEHHOTO 1
ITUKIIa
[1K-2 Crnocoben MIPOBOJUTH MaTeHTHO-UH(GOPMAIMOHHBIE 1
WCCJIC/IOBAHMS B BRIOPAHHOHN 00JIACTH XMMHH WITH CMEXKHBIX HAYK




4. OFBEM JINCIUATILJIMHBI U BUJIbl YYUEFHOM PABOTHI

Tabauua 4.1.
Bup yuedHoii padoTbl Bcero 1
4acoB cemecTp
OO6miast TpyA0€MKOCTh TUCITUTLTHHBI 12 72
AyaUTOpHBIC 3aHATUS 48 48
Jlexuun 32 32
[Ipaktrueckue 3anatus  (I13) 16 16
CamocrositenbHas padbota cryaentoB (CPC) 24 24

5. COAEP’ KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB 1 BU1OB YYEBHbIX

3AHATUHA
Taoauna 5.1.
CTpyKTYypa U coiep:KaHHe AU CHUIITHHBI
Buasbl yueOHoi1 padoThl, BKIOYAS DopMbl
Paznen CaMOCTOATEIbHYIO Pa0OTY CTY/A€HTOB H TEeKYIero
Ne JAMCUMIINHBI TPYAOEMKOCTH (B Yacax) KOHTPOJIA
n/ o o x 0 C ycrneBaeMocT
. g UM paKTH4 am. H (no
< eckue | pabor nedensim
S 3aHATHUSA ’ cemecmpa),
dopma
NPOMEKYTOY
HOTO
KOHTPOJIS
1 | Beenenue 1 6 6 4
OU3UKO-XUMUYECKast
sBoJIIOLINS reocdep 3emin
2 | ®U3HKO-XUMHUYECKUE 1 6 6 6 Tect Nel
poIecchl B aTMochepe Kp. Ne 1
3 | Xumudeckue mporecchl B | 1 6 6 6 Tect Ne2
ruapocdepe K.p. Ne 2
4 | Xumuueckue mporecchl B | 1 6 6 4 Tect Ne3
MOYBEHHOM CJIO€ K.p. Ne 3
5. | Murparnus u 1 8 8 4 amnmra
TpaHchopMarus pedeparoB
3arpsI3HSATONINX BEIIECTB B
ounocdepe.
3aKI0YEHNUE.
Hroro: 32 16 24 3a4eT




Taoauna 5.2.

KOHerTI/I?-aIII/IH pe3yabTaTOB OCBOCHUSA NUCIHUIIJIMHBI

YK-2 Cnocoben ynpaejiamb RPOEKMOM HA 6CeX IMaAnAx €20 JICU3HEeHH020 YuKiua

3HaTh: OCHOBHBIC )KM3HCHHOTO | YMeTh: IUIaHUPOBaTh HEOO- | Baagerb: Meromukoin Qop-
[MKJIa HAYYHOTO TMPOEKTa B | XOAUMBIE PECYpPCHI (BpEMEH- | MyJIUPOBAHUS 1LI€JIM U 3ajad
00JacTu XUMHUH HBIE, CUTYaIlIOHHBIE) C yue- | 00OOCHOBaHUS AaKTyaJbHOCTH,
TOM UX 3aMEHSIEMOCTH 3HAUMUMOCTH,  OXHUJAe-MbIX
pEe3yJIbTaTOB U BO3MOXKHBIX
cdepbl UX MPUMCHCHHUS

IIK-2  Cnocoben  okxazvieamv  UHPOPMAUUOHHYIO  ROOOEPHCKY  CHEUUAIUCHIAM,
0CYWecm e uUM HAYYHO-UCC/1€008ameIbCKUe PAdonbl

3HaTh: mNAaTEeHTHO-UHPOpPMA- | YMeTh: TPOBOJWUTH TOWCK | BiaaeTh: HaBBIKaMU aHAIH3a
UOHHBIE 0a3bl JAHHBIX [0 | CICHHMATU3UPOBAHHON WH- | 1 O0OOOIIEHUS PE3yIbTaTOB
COBPEMEHHBIM  HAHOTEXHOJIO- | OopMallMK B TATEHTHO- | IOMCKAa  CIEIUATN3UPOBaH-
TUSIM M HAaHOMaTepuaiam nH(POPMALMOHHBIX  0a3ax | HOU uHdopmanuu u
JAHHBIX TI0 COBPEMEHHBIM | TATCHTHO-MH(OPMAITMOHHBIX
HAHOTEXHOJIOTUSIM U HaHO- | 6a3aX MO  COBPEMEHHBIM
Marepuaiam HAHOTEXHOJIOTUSIM M HAaHO-
MaTepuanam

Coaepxanue 1ucHUIUINHBI «OXpaHa OKPYKAOIIEH cpeabD»

1. Bseaenue

[Ipeamer xumum okpyxaromieil cpenasl. CBsi3b ¢ apyruMu  guciurimHamMu. OcoOeHHOCTH
XUMUYECKUX MPEBPAILICHUI B MPUPOJHBIX CHCTEMAX.

2.  Xumu4eckasi IBoonus reochep 3emin

['eoxumuueckas ucropusi 1uianetsl. ['eochepsl U 3eMHble 0007109kH. OCHOBHBIE MCTOYHHKHU
SHEPTrUM Ha 3emiie: PHAOTEHHBIE M AK30T€HHBIE MPOIeCcChl. PacpocTpaHeHHOCTh XUMUYECKHUX
AJIEMEHTOB B OKPYXaIoIlel cpejie.

buoxumuueckass aBomrorus armocdepbsl U rugpocdepbl. Poiab  KUBBIX OpraHU3MOB B
¢dopmupoBanuu 6uochepsl.

3. ®u3dNKo-XxuMHYeCKHe MPoIecChl B aTMoc(hepe

Ctpoenue u cocraB arMmocdepsl. TemmepaTypHblii mpoduins atMocdepsl. Y CTONYHUBOCTH
aTMocCdepBhl.

DOTOXUMUYECKHE TIPOIIECCH] B BEPXHUX CIOAX 3€MHOM aTMOC]epHI.

®dotoxumuueckue mporecchl B ctparochepe. O3oH . HyneBoi mmkia. O30HOBBIM CIIOH, €ro
byHkuun B Omochepe. BnusHue OKCHIOB a30Ta M TalOTEHCOJEPKAIINX OPraHUYECKUX
COCTMHEHUH Ha HYJIEBOH ITUKJI 030HA.

Ou3nMKo-XUMHUYECKHE Tmporecckl B Tpornochepe. CBoOoaHbIE paaukalbl B Tpomocdepe.
DOTOXMMUYECKOE OKHCJIEHME MeTaHa. Peaknuum roMoJioroB MeTaHa. AJkeHbl. Peakimm
0o30HUpoBaHUs. beH301 U ero romosioru. AnbAeruabl U KeToHbl. [IpeBpalieHus ¢ y4dacTHEM
OoKcuaoB azota. Ammuak. Oxkcuasl a3oTa. DOTOXUMHUYECKHA CMOT. ATMOCGHEpPHBIA ITUKI
COEMHEHUH a30Ta.

Coenunenus cepol B armocepe. CepoBogopoa. uokcun cepbl. OKHCICHUE COSAMHEHUHN CEPBHI.
[TapauxoBblie Ta3bl B atMochepe. Boaa B atmocdepe.



4.  Xumuyeckue npoueccbl B ruapocdepe

I'unponornueckuit 1ukia. OCHOBHBbIE BHJBI MPHUPOAHBIX BOJ M OCOOCHHOCTH HX COCTaBa.
AHOMasbHbIE CBOMCTBA BOJIBI U, UX POJIb B pHpoae. OCOOEHHOCTH BOJIbI KAK PACTBOPHUTEIS.
KapbonaTHas cuctema M KOHILIEHTpalMsi MOHOB BOJOpOAa B BojJe. YrojbHas kuciora u pH
pactBopa. PactBopumocTs kapOoHaTHbIX mopoi. Kambiut. Jlonomut. BricokoMarHe3naibHbIN
KaJIbLMT. BiinsiHre npuMecel Ha paCTBOPUMOCTD KaJlbIUTA.

PaBHOBecHass  pacTBOPUMOCTh  CHJIMKaTHBIX  mopon.  PactBopumocts  rubbcuta o
AITIOMOCUIMKATOB. JlnarpaMMbl yCTOMYMBOCTH.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ TPOIECCHl B Tuapocdepe. OxucauTenpHo-
BOCCTAaHOBUTEJIbHbBIE TOTEHIIUAJIBI PUPOIHBIX BogoeMoB. Juarpammel pE —pH s cucremsr Fe
-0-H0-S-COa,.

OKHCIIEHNE-BOCCTAHOBIIEHUE B NPUPOJHBIX ycioBUsX. Portocunte3. [lpomeccsl apixaHus u
pasnoxxeHus. TemmeparypHblii Npoduiab NPECHOBOAHBIX BOAOEMOB. Penokc-OydepHOCTb.
OnurorpodHsie U IBTPOPHBIEC BOJTOEMBI.

[Ipomieccer  xommiekcooOpasoBanusi B ruapochepe. I[lpupomHsile ©W  CHHTETHYECKHE
KOMIUIeKcooOpazoBaTenu. [IoBepXHOCTHO-aKTHUBHBIE BEIIECTBA B BOJOEMaX.

Oxean. Ocryapuu. TemmeparypHblii TpOQHIb, COCTaB W CBOWCTBA OKEAHHMYECKUX BO/I.
[Tpoueccyl ynaneHus OCHOBHBIX pPacTBOPEHHBIX BemecTB. (OCOOEHHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB B OKEAHE.

5. XuMu4yeckue nmpouecchbl B NOYBEHHOM CJI0€

Crpoenne murochepsl. Ctpykrypa 3eMHOI Kopbl. [TouBa. OOpa3oBaHUE MOYBEHHOTO CIIOSL.
OnemeHTHBIH U (a3oBbiii coctaB moyB. ['ymyc. CocTtaB M CBOWMCTBA T'YyMYCOBBIX BEIIECTB.
Bumaroemkocte u  BomonpoHMIaeMocTb  1o4B. llouBeHHble  pacTBOpHL.  llouBEHHBIN
norjomaromuii - komrmieke. KatmonHooOMeHHass  cmocoOHOCTh  mouB.  CeneKkTUBHOCTH
KaTHOHHOT'O 0OMeHa.

Kucnele noussl. Buael mouseHoi kucinotHocTu. @OpMBI COCIMHEHUIN alOMUHHUS B I10YBaXx.
CoenvHEeHNs KPEMHUS U aTIFOMOCHIIMKATBHI.

AzoT, ¢dochop M cepa B TMOYBEHHBIX IHpoleccax. MapraHery M Keine3o B IOYBaX.
MuKpo371eMEHTBl 1 XUMUYECKOE 3arpsiI3HEHUE MOYB.

6. Murpauus u Tpancopmanusi npumeceii B 0uocgepe

Bunet murpanuu. BosnymiHas, BoaHas, OuoreHHass M TexHoreHHas wmurpanus. daxrtopsl
murpanuu. Kiaccudukanus MUTpUpYOLIUX 3JIEMEHTOB.

['eoxumuueckue  Oappepbl. DPUNKO-XMMHMUYECKHE, MEXaHHYeCcKHe, OHMOTreoXHMHUYECKHue U
TE€XHOTE€HHbIE Oapbepsbl.

Murpanus 1 aKKyMyJISIUsl COEAMHEHUNH KpEeMHUs, altoMUuHusA. Gocdopa, TSHKEIbIX METAJUIOB U
paZlMOaKTUBHBIX AJIEMEHTOB B Ouocdepe.

[Ipouecchl caMOOUYMIIEHUS BOJOEMOB. [HMIpPONM3 coyel TsHKENbIX MeTamuioB. OKHCICHHE
OpPraHMYECKHUX BEIIECTB B a’poOHBIX YyclnoBHsX. Tpanchopmanus HehTH M NECTULUAOB B
OKpYKalolleu cpene.

Kucnorusle poxnau. KucnorooOpasyromue BemectBa B aTMmocdepe. 3aKHCICHHE OCaJIKOB.
TpaHcrpaHWYHBIM MEPEHOC KHUCIOTHBIX OCAAKOB. J[MHamuka msMeHeHuns pH m xummueckoro
cocTaBa oca/ikoB. [Iporecchl aacopOIK OKCHAOB Cephl U a30Ta MOJICTHIIAIOIIEH TOBEPXHOCTHIO.
3akucneHue o3ep. 3akucieHne 1Mo4s. [10BHKHOCTB 2IEMEHTOB M KUCIOTHOCTD ITOYB.

7. 3aki04eHue

[TpoGieMbl COBPEMEHHOT'O Pa3BUTHUSI XUMUU OKPYKAIOIIeN Cpeibl KaK HAyYHOU TUCIUIUINHBI.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'H

[Ipy u3ydyeHUM TEOPETUUYECKOTO Kypca Ha JEKUMSIX MPEeayCMAaTPUBACTCS 3aJ0KEHUE
MaTtepuaia B Buje npe3eHTanuu. OTaenbHbIe JIEKIIUN U3JIaraloTcs 10 TPOOIEMHOM TEXHOJIOTHH.
Ha nexnmsix MCmoap3yroTcsl B Ka4eCTBE JIEMOHCTPAIIMOHHOTO Marepuana lleproanyeckas



cucrema siemenToB J1. 1. MenzeneeBa u psii JpyTrux CpaBOYHBIX TaOMIHUII.

HekoTtopele  pasfenbl  TEOPETHMYECKOrO  Kypca M3y4dalOTCsi C  HCIOJIb30BaHHEM
olepeKaroIlell caMOCTOSTEIbHOM PabOThI: CTYIAEHTHI MOJIyJaroT 33JaHUs HAa O3HAKOMJICHHE C
HOBBIM MaTEPUAJIOM JI0 €r0 U3JI0KEHUS Ha JICKLIUAX.

Ilepen odepenHOM JEKUMEH, KaK IPAaBWIIO, NPAKTUKYIOTCSA WICTY4YKHW» II0 MaTepualy
IpeIbIAyINed JEKIUU. DTO IO3BOJIAECT ONPEINECINUTH CTEIEHb YCBOCHHUS H3JI0KCHHOIO paHee
Mmarepuana. Jlns Oonee OCHOBaTENbHOI OIEHKHM YCBOSIEMOCTH TEOPETHYECKOrO Marepuaia
CTYJCHTAMHM HCIOJB3YIOTCA TECThl, a TaKXe TPAaJAULUOHHBIC IIHUCbMEHHBIE M YCTHBIC
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBHYMBI, KOHTPOJIbHBIE PA0OTHI).

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OGECIIEYEHMSA 1J14

CAMOCTOSITEJbHOM PABOTBI OBYUYAIOLUXCS MO TUCHUIIIUHE
(MOJLY.JIIO)

7.1. IlepeueHb-yueOHO-MeTOAUYECKOr0 oODecreyeHuss i OOy4alomUXcss 1O

AUCIHHUIIJINHE:

1. Aunpys k., bpumbnexym6 I1., Jxukens T., Jlucc I1. Beenenue B XuMHI0 OKpysKaroei
cpeasl. — M.: Mup,1999. — 271 c.

2. CkypnatoB FO.M., Jlyka I'.'I'. Musutu A. B BeicHHE B IKOJOTHYSCKYIO XUMHIO. M.:
Bricmias mxoma, 1994. — 400 c.

3. Tapacosa H.II., Ky3nenoB B.A.CmerannukoB 10.B. u ap. 3agaun u BOmpockl 0 XUMHH
OKpy>karomen cpeasl. — M.: Mup, 2002. — 368 c.

JlekoHHBIE 3aHATUS TpoBoAATcs 1 pa3 B Hexenmo B oboveme 1 waca m 1 yaca
npakTHuyeckux  3aHsaTMd B 1 cemectpe. Ilocne OkOHYaHMSI M3Y4YEHMs] KaKJIOM TeMBI

MarvuCTpaHThbl MPOXOJAT TCCTUPOBAHUC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

7.2. Yka3aHus 1Ji1 00y4aromMXcs M0 OCBOCHUIO 1M CHUILTTUHbBI

Ta6auna 7.1.
CoaepixaHue caMOCTOATEIbHOM PadoThI 00yUaIOIIUXCSH
WNoNo Tembl/60npocyl, 6biHOCUMbLE HA camMocmosmenvroe [K01-60 Dopmbl
n/n uzyuenue 4acoe paboma.
1. |Beenenne 4 cobecenoBanue
DU3NKO-XUMUYECKas IBOTIONIUA Teochep 3eminn
DU3NKO-XUMHUUYECKHE MPOIIECCHI B aTMOc(hepe 6 cobecenoBanme
2.
3 XuUMHUYECKHE TPOIIECCHI B TUApOCchepe 6 cobeceoBaHue




4. Xummueckue TIPOLECCH B TIOUBEHHOM CIIOE 4 cobeceioBanue
5 Murparust ¥ TpaHChOpMAaIUs 3arPs3HSIONINX BEIIECTB B 4 cobeceoBaHue
" [ouocdepe.
3aKIr04YeHHUE.

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

1
2
3
4
5

MPOMEXYTOUYHOMN ATTECTAIIUA
Bomnpocsl 1i1st cobeceioBaHus:
Pa3nen: BBenenue

. IloHsiTe OXpaHbl OKPYKAIOILIEH CPEIBI.

. Ilpeamet 1 0OBEKTHI OXPAHBI OKPYKAIOIIEH CPEIbI.

. CTpyKkTypa 0XpaHbl OKpYKaOLIEH cpeibl KaK y4eOHOH TUCIMITIIMHBI.

. CBs13b OXpaHbl OKPYKAIOILEH Cpebl C APYTUMHU HAyKaMH.

. PaznuuHble cocTaBIAOIME OXpaHbl OKPYXaroUIeW Cpeapl Kak MEeXAHCLUIIIMHAPHOU

00J1aCTH 3HAHUHA.

6
7
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. MeTronbl 0XpaHbl OKpYXKaroleil cpeibl.
. MeTopl KOHTPOJIS U yIpaBIEHUS B 00JIaCTU OXPAaHbI OKPYIKAIOLIEH Cpebl.

Paspen: Oxpana armocgepsl

. ATMocdepa kak yacTb NPUPOAHON CPEIBI.

. EcrecTBeHHbIE U MCKYCCTBEHHbIE HCTOYHMKH 3arpsA3HEHUs aTMOC(EpHI.
. [locnenctBust 3arpsizHEHNs aTMOC(]EpHI.

. Mepsl o oxpane atMocdepsl OT 3arps3HEHHH.

. OCHOBHBIE KOMIIOHEHTHI U 3arpA3HUTENN aTMOC(EPBHI.

Pazgen: Oxpana neap

. OCHOBHBIE TIyTH PALIMOHAILHOTO UCIIOIb30BaHUS U OXpaHbl HEAP.

. IIpaBo cOOCTBEHHOCTH Ha HEJpa.

. [loHsiTvie 1 BU/BI IpaBa MOJIB30BAHMS HEPAMHU.

. BO3HUKHOBEHNE U MpeKpallleHHue IIpaBa PUPOIONOIb30BAHHUS.

. [lopsiok pa3pernieHus CopoB MO BOIPOcaM MOIb30BaHUS HEJIPaMH.

. IIpaBoBas oxpaHa HeJlp, OTBETCTBEHHOCTh 3a HAPYILIEHUS 3aKOHOAATEIbCTBA.

Pasznen: Oxpana Bojg

. [loHsiTHE ¥ CYITHOCTH MTPABOBOM OXPaHBI BO/I.

. [IpaBoBOE peryaupoBaHue BOJIONOIL30BaAHUS.

. O0mmas xapakTeprcTHKa MpaBa BOIOTOIb30BaAHUSI.

. [IpaBa 1 00s13aHHOCTH BOJIOTIOIH30BATEIICH.

. OTBETCTBEHHOCTH BOJIONONIB30BATENICH 32 HAPYIIICHHE 3aKOHOJATEICTBA 00 OXPAaHE BOJ.

. O6mue TpeboBaHUs K OXpaHe BOJI (BOJAHBIX OOBEKTOB).

. OxpaHa BOIOHBIX OGBGKTOB OT 3arpA3HCHUA MW 3aCOPCHUSA OTXOAaMU MPOU3BOACTBA U

l'IOTpC6J'IeHI/IH, CTOYHBIMH BOJaMH.



8
9

. OTBencHME B BOAHBIE OOBEKTHI OTXOI0B MIPOU3BOJICTBA U MOTPEOIICHUS.
. OXpaHa OBEPXHOCTH BOJIOCOOPOB M JICASHOIO MOKPOBA BOAHBIX OOBEKTOB.

10. 3arps3HeHHe U 3aCOpPEHHE MOBEPXHOCTH BOAOCOOPOB U JICASIHOTO MOKPOBA BOJHBIX
00BEKTOB OTXOJaMHU TIPOM3BOJICTBA U TIOTPEOIICHHUS.

1

1
2
3
4

5.

1. OxpaHa n0JI3eMHBIX BOJ.
Pazgen: OxpaHa u pauuoHa/IbHOE UCNOJb30BAHHE 3eMellb

. Ctpykrypa 3emenpHOro Gonna PO u kauecTBEHHOE COCTOSIHUE 3EMEITb.

. D HEeKTUBHOCTH NCTIOIB30BAHUS M OXpaHa 3eMEIbHBIX PECYpPCOB.

. IIpo6aema nobImeHust 3¢ (HEKTUBHOCTH HCIIOIb30BaHUS 3€MEITb.

. OCHOBHBIE 3KOJIOTHYECKUE POOIEMBI 3€MJICTIONIb30BAHNS.

CocrosiHre, HEOOXOAWMOCTh W HANPABJICHUS COBEPIICHCTBOBAHUS 3EMEIBHOTO

3aKOHOAAaTCIbCTBA.

6
7

. CocTosiHME 3eMENIBHOr0 3aKOHOATENbCTBA U HEOOXOAUMOCTb €r0 COBEPILICHCTBOBAHMSL.
. CTpyKTypa 1 XapaKkTepHCTUKa OCHOBHBIX MOJOXKEHHUHN MpoekTa (erepanbHOro 3akona «O

moyBax».
HYTI/I IIOBBIIIICHU A 3(1)(1)6KTI/IBHOFO HCIIOJIB30BaHUs 3€MCJIb U YITYHYIICHUC UX OXPAHBbI.

~N NN kW=
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5

Pazgen: Oxpana 6uoThbI

. Coxpanenue pecypcoB OMOpa3HOOOpasusl.

. Onenka kauecTBa OMOpPECYpCOB.

. IIpaBOBBIE OCHOBBI HCIIONIL30BaHUS OHOpecypcoB B Poccun.

. JIutieH3upoBaHue U BBIZCTICHHE KBOT Ha U3bSITHE ONOPECYPCOB.
. DKOHOMHYECKOE CTUMYJIHPOBAHUE OXPaHbI PECYpPCOB OMOTHI.

. 'ocynapcTBeHHBIE CHCTEMBI OXPAHbI IPUPOIBI.

. MexayHapo/1HOE peryupoBaHue OXpaHbl IPUPOJIBI.

Pazpen: OxpaHa H PAIIUOHAJIBHOE€ UCI0JIb30BaHUE )KUBOTHOIO MHUpa

. POJb 5KMBOTHBIX B KPYTOBOPOTE BEILLIECTB B PUPOJIE U KU3HH YETIOBEKA.
. Bo3gencTBre uenoBeka Ha JKUBOTHBIX.

. [IpuunHBI BBIMUpPAHUS )KUBOTHBIX.

. OxpaHa pGZ[KI/IX u BBIMI/IpaIOIIII/IX BHUJIOB.

. OXpaHa IpOMBICTIOBBIX BHJIOB )KUBOTHBIX, IITUIL U PHIO.

. [IpaBoBas oxpaHa »KUBOTHOTO MHUpa.

Paszpnen: UndopMannoHHbIe METObI B OXPaHe OKPYKaKoLIel cpeabl

. @opmupoBaHue HHGOPMAIMHU O KaYeCTBE KOMIIOHEHTOB OKPY KaroIIel Cpeibl.

. IIpencraBnenne o EnquHol rocy1apcTBEHHON CUCTEME YKOJIOTMYECKOI0 MOHUTOPHHTA.

. DKOJIOTUYECKUI yUeT.

. IIpencraBnenue o kagacTpax NPUPOAHBIX PECYPCOB.

. [lepBuuHbIil yueT W ToCyJapCTBEHHAs CTAaTUCTUYECKAss OTYETHOCTh B OOJIACTH OXPaHbI

OKpYXKaroIlel Cpelibl Ha IPEIIPUITHSIX.

6
7

. 'eonHpopManMOHHBIE CHCTEMBI IKOJIOTUYECKON HAMIPABIEHHOCTH.
. CoBpemeHHBIE TpOrpaMMHBIE CpEICTBA JJId YyyeTa, aHaiu3a, MOJCIHPOBAHUS U

O0TOOpaKEHHsI KAUueCTBa OKPYKAIOICH CPEIbl.

8

. UudopmupoBanue kak 3((PeKTUBHBI METOA PEryIHpPOBAaHUS KadueCcTBA OKPYXKarolei

CpEIIBI.

9

. 3eneHasi OTYETHOCTD NPEANPUATUN U KOPIOpALUHL.



10. Dxonoruueckoe ayaupoBaHUE.

IIpumepslI 3a1aHNIH KOHTPOJIBbHBIX PadoT:
3ajanne KOHTPOILHOM paboThl Nel
(pazmen «XUMHYECKHE MPOIIECCHl B aTMOC(Epe»)

Bapuant Ne 1

1. Kak uameHsieTcst mo BeIcOTe TemrepaTypa B atMmocdepe? C uem CBsi3aH TaKO# XapakTep
U3MEHECHHS TeMITepaTyphi?

2. Urto Takoe TeMIiepaTypHbIE HHBEPCHUHU M KaK OHH BIUSIOT HA PACIPOCTPAHECHUE BEIIECTB,
MOCTYMAIONIMX B aTMOc(hepy 13 Ha3eMHBIX UCTOYHUKOB?

3. Kakwue 3arps3ssonue BenecTsa, MocTynallue 13 Ha3eMHBIX HCTOUHUKOB CIIOCOOHBI
BBI3bIBaTh YMEHbILICHHE KOHIICHTPALMU 030HA B cTpaTtocdepe?

4. Kakue npoJyKThl OJIy4aroTCcs B pe3yjibTaTe OKUCIeHUs MeTaHa? Hanumure cymmapHoe
YpaBHEHUE PEAKLIUH.

5. Kaknmu nponeccamu onpenensiercs N3MEHEHUE KOHIEHTPAluu CEPHOM KUCIIOTBI,

06pa3y}0mel71(:ﬂ IIpHU OKUCJICHHUH JUOKCHUJIa CCPhI B BOS)IYXG?

3aanue KOHTPOJIbHOM paboThl Ne2
(pa3gen «XUMHYECKHUE MTPOLECCHI B THAPOChEPE»)

1. CojepKaHie aHHOHOB FAJIOTEHOB B MOPCKOH BOJIE (MJTH *)COCTABIISET
CI Br F I
20000 68 1,4 0,06

Onpenenuts 3HaY€HUE XJIOPHOCTU B IPOMUILIE.

2. C KakuMHU aHOMaJIbHBIMU CBOMCTBAMHU BO/JIbI CBS3aHO BIUSHUE THApOc(epsl Ha KIuMar?

3. Kakue ypaBHEHUS UCTIOIB3YIOTCS AJIsl OMMCAHUs KapOOHATHOM CHUCTEMbI MpPU PaBHOBECHUU
BOJIbI C KapOOHATOM KalbLIMs U BO3IyXOM, COJIEPKAIIUM YIIIEKUCIIbIH ra3?

4. KakuMi XMMHUYECKUMHU MPOIIECCAMU OIPEAEIAIOTCS OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE
yCIIOBUS B Bojoemax”?

5. PaBHOBecue MeXIy KaKUMU KOMIIOHEHTaMH MPUPOAHBIX CUCTEM OIpEAEseTCs] 3aKOHOM
I'enpu? OT Kakux napameTpoB 3aBUCUT KOHcTaHTa ['eHpn?

6. [Ipencrasere B Buae popmyibsl KypiioBa cpeHuii cocTaB 10K A€BOM BOJIBI

CocraB peyHoit BOJibI (MJIH ):

Na"

Mg~

ca*

K+

HCO3

SO~

Cr

5,8

3,4

20

2,1

3,9

12

5,7

Kpurtepun onieHKH 0TBeTa CTyAE€HTA NPH BHINOJHEHUH KOHTPOJIbHON PadoThl

Ouenka TpebGoBanus K 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPAaBUJIbHBIE PEIIEHHUs,, OTBETHI I'PAMOTHO
apryMEHTHPOBAHEI
XOPOIIO JIONYIIEHbl HE3HAYMTENbHbIE MOTPEUIHOCTH MPHU OTBETaxX Ha
BOIPOCHI, apryMeHTaIus Obl1a He OJHOM
yJIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOpBIE BOMPOCHI JOMYIIEHBI IpyOble OIMIMOKH,
HO 4yacThb BBIBOJIOB HE AapryMEHTHpPOBaHA WM apryMEHTHpOBaHA
HEMPaBUIBHO
HEY/I0BJIETBOPUTE orBeThl Ha 50 u Gonee % BOMPOCOB OLMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apTryMEHTHUPOBAHbI UJIM apT'yMEHTHPOBAHbBI HEPABUIHHO




npe

IIpuMepsI TeCTOBBIX 3a1aHUI

(paznen «XuMHYECKHE MPOLIECCHl B TIOYBEHHOM CJIOE))

Bormpoc 1

JIJi THOUYHBIX [T0YB XapaKTepHO COOTHOIIEHHE 00BEMOB TBEPAOH, )KHUJIKON U ra3000pa3Hoit

das:

1. 2:1:1
2. 1:11
3. 1:2.2
4, 1:1:2
Bompoc 2

K THImMYHBIM KOMITOHEHTAM MOYBECHHBIX PaCTBOPOB, KOHUCHTPALIUU KOTOPBIX 3HAYUTCIILHO

BOCXO/JAT KOHICHTPpAIUU APYTUX HOHOB, OTHOCATCA KAaTHUOHBI:

1. Ca”, Mg**, K*, NHs" Na*

2. AP, Ccu®*, K', NH," Na*

3. ca®, Mg, K* Fe*, zn*

4. Ca*, Ba®* K* APP*Na*

Bormpoc 3

KucinorHocTh MOYB MOXKET 6LITB CHHMIKCHA BHCCCHHUEM B IIOYBY:

1. wm3BecTHAKA

2. THICca

3. KanuiHOHN CEeTUTPHI

4. BCCX ICPCUUCIICHHBIX BCHIICCTB

Bormpoc 4

FH,Z[pOHI/ITI/I‘leCKaH KHUCJIIOTHOCTB I1IOYB — 3TO KHUCJIOTHOCTD:

1. oOycnoBneHHast B3aUMOJIEHCTBUEM MOYBBI C YKCYCHOKUCIIBIM HATpPUEM
2. TpOSBISIOIIASACS MPU 00pabOTKe MOYBBI PACTBOPOM HEHUTPAIBbHOM COU
3. 06YCJ'IOBJ'I€HHa$I MOrJIOIICHHBIMHY HOHAMHU AJIIOMHUHUA U BOAOPOAa

4. O6YCJ'IOBJ'IGHH8.$I HOHaMU BOAOpPOJa B IOYBEHHOM paCTBOPC

Bomnpoc 5
HacpimeHHOCTh  TOYBBI  OCHOBAHUSIMU  OMPENEISAETCS  COJAEp KAHHEM

norjjomaroumeM KOMITJIIECKCE:

1. xaTHMOHOB KaJbIMsI U MarHus

2. KaTMOHOB HATPHUS U KaJUs

3. KaTHOHOB AJIOMUHMS U BOJOPOJA

4. Bcex IMOYBEHHBIX KATHOHOB

Bompoc 6

[TomBMKXHOCTh KATHOHOTEHHBIX JIIEMEHTOB B ITOYBAX:
1. Bo3pacraer npu yBeIMYEHUH KUCIOTHOCTH

2. He 3aBUCHT OT KUCIOTHOCTH

3. yBEIMYMBAETCS NMPH YMEHbIICHUN KUCIOTHOCTU
4. MakcuMaibHa B HEHTPAIBHOU cpejie

Bompoc 7
ITouBeHHBII BO3TyX 0OOTOIIIEH 110 COCTABY:

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

7. okcuaom yriepona (1V)
8. kuciopomom

Bonpoc 8

B ITIOYBCHHOM

3HayeHue aKTyaHLHOﬁ mICJIOYHOCTHU II0YB 06YCJ'IOBJI€HO HaJINMYHUEM B ITIOYBCHHOM paCTBOPC:

1. NaOH, KOH
2. Na,CO3, NaHCO3, C&(HCOg)z



3. pacTBOPUMBIX COCTUHEHUH aTFOMUHUS
4. PpacTBOPUMBIX COETMHEHUII JKene3a
Bonpoc 9
[ToABMKHOCTH KATHOHOTEHHBIX 3JIEMEHTOB B [TOYBAX:
5. BO3pACTaET NPU YBEIUYEHUU KUCIOTHOCTH

6. He 3aBHCHUT OT KHUCIIOTHOCTH

7. yBEIMYMBACTCS MPH YMEHBIIICHUU KUCIOTHOCTH
8. MakcuMmallbHa B HEUTpaJIbHOH cpelie

Bonpoc 10
EmkocTh mienoyHoro 6apbepa B o4Bax Oonpeessercs:
KOJINYECTBOM KapOOHATOB

KOJIMYECTBOM OOMEHHBIX KAaTHOHOB

COJIEp’KaHUEM OPTaHUYECKOTO BEILIECTBA

3HaYEHHEM OKHUCIUTENbHO-BOCCTAHOBUTEIHHOTO MOTEHIIMATIA

Kpumepuu OUECHKU omeema cmydenma npu éblnOJIHeHUU mecmoeblx 3a0anuil

TpeboBanusi K 3HAHUAM

OneHkKa «OTIMYHO» BBICTABISETCS CTYJAEHTY, €CJIM OH IIYOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  MCUYEpIBIBAIOLIE,
MOCJIEZOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBS3bIBaTb TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBiseTcs C
3aJa4aMM, BOIIPOCAMU M JPYTUMH BHJIAaMHU IIPUMEHCHHMS 3HAHUMU,
[IPUYEM HE 3aTPYAHSCTCS C OTBETOM IPHU BHUIOM3MECHECHHUM 3aJaHMIA,
IIPABUJILHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

OI_[eHI(a «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpuraj, rpaMOTHO U IO CYIICCTBY HU3JIaracTt €ro, He 10ImyCcKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, IMIPaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUE ITOJOXCHUA MPH PCHICHUN NPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT HeO6XOI[I/IMBIMI/I HaBbIKaMU U IpUEMaMH UX
BBITIOJTHCHU .

OneHka «yJIOBIETBOPUTENHHO» BBICTABISIETCS CTYAEHTY, €CIU
OH WUMEET 3HAHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO  MpaBHIIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIEA0BATEIHHOCTH B
W3TI0’KEHUU MPOTPAMMHOT0 MaTepuana, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBAHHUHU OTBETA.

1.
2.
3.
4
Onenka
OTJINYHO
XOpOIIIO
YIIOBJICTBOPHUTEIH
HO
HEYJIOBJICTBOPHTE
JILHO

OueHka «HEYIOBIETBOPUTENBHO» BBICTABISETCS  CTYACHTY,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTH MPOTPAaMMHOTO Marepuaia,
JIOTTYCKAaeT CYIIECTBEHHBIE OLTUOKHU, MIMEET 3aTPYTHEHUS MPU OTBETE HA
BOMIPOCHl W 0o0OOCHOBaHMM OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYAOBJIETBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHHue  0e3  JOTMOJHUTEIBHBIX  3aHATHUM  TI0
COOTBETCTBYIOLIEH TUCIUILIIMHE.

[Ipupogusie u

IIpumepHbIe TeMbI pedepaToB

aHTPONOreHHbIE  (DAKTOPBI, OMpeAeAoNne XUMHUYECKUH COCTaB

MOBCPXHOCTHLIX BO/J CYIIIH.
prrOBOpOT OHMOreHHEIX DJIEMEHTOB B BOOHBIX DJOKOCHUCTEMAX MW IIOCICACTBUA €TI0

HapyILICHUs.




XUMHYECKUI KPYTOBOPOT KOMIIOHEHTOB BOJ MuUpOBOro okeana.

XuMUYecKue MpeBpalleHus OpraHMuecKux BEIIecTB B aTMochepe.

3arpsi3HEHUE OKpYXKAIoIel cpe/ibl U TpolIeMa U3MEHEHHS KJIuMaTa.

[IpoGiembl HapyIIEHUS! KUCIOTHO-OCHOBHOI'O OallaHCca B OKpY’Karollei cpee.

Xumuueckass TpaHcopmaiusi KOMIIOHEHTOB HE(TSHOTO 3arps3HEHUsT B OKPYXKAIOLICH

cpene.

O30HOpa3pymIAIONIKE BEIIECTBA, MX HCTOUHUKU M XMMUYECKOE ITOBEICHUE B aTMOc(epe.

9. BnusiHHME MPOIYKTOB OPraHMYECKOro CHHTE3a Ha Ka4eCTBO OKPYIKAIOIIEH CPeIbl.

10. McTOYHUKH XUMUYECKOTO 3arpsI3HEHUS] OKPYKAIOIIEH CPEeIbl.

11. MOHUTOPUHT XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIICH Cpelibl.

12. [IpumeHeHNEe XUMUYECKUX M (PU3MKO-XMMHYECKHX METOJOB aHAJIW3a s KOHTPOJIS
COCTOSIHUSI OOBEKTOB OKPYXKAIOUIEH cpebl.

13. OcobeHnHoCcTH MUTPALIUH 3arpSI3HSIOMINX BEIIECTB B PA3IMUHBIX CPEIaX.

14. Xumuueckue GpakTopbl MOYBEHHOTO TUIOAOPOIUS U podaemMa Ierpagaiyy MoyB.

15. I'ymycoBbI€ KUCIIOTBI, UX COCTaB U CBOICTBA.

16. buorenHble 37IeMEHTHI B TOYBEHHBIX MPOIIECCAX.

17. OxucnuTen HO-BOCCTAHOBUTEIIBHBIC ITPOLIECCHI B TTOYBAX.

18. Tsxenble MeTaUIbI B IPUPOTHBIX BOJIAX.

19. BydepHOCTh MOYB K BHEIIHUM XUMHUYECKUM BO3JICHCTBHSM.

20. MoHHbBIi 0OMEH U a1cOPOIIHS HOHOB ITOYBOMA.

Noookw

«©

Kpurepun ounenuBanus pedepara

OrneHka «OTIIMYHO» BBICTABIISIETCs, €ClIM padoTa CTyAEHTa HamuCaHa TIPaMOTHBIM
HAyYHBIM SI3IKOM, MMEET YETKYI0O CTPYKTYpPY M JIOTUKY H3JIOKEHHUS, TOYKA 3PEHHUS CTYyJEHTa
000CHOBaHHA, B pa0oTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
Cy1eOHON NpPaKTHKH, MHEHHUS HU3BECTHBIX Y4YE€HBIX B JaHHOM obOnactu. CTyaeHT B pabore
BBIJIBUT'A€T HOBBIE UJ/I€U M TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHATM3UPOBATh MaTepuall.

O1eHKa «XOPOIO» BBICTABISETCS, €cIdM paboTa CTy/AEHTa HalucaHa TI'PaMOTHBIM
Hay4HBIM S3bIKOM, MMEET YETKYI0 CTPYKTYPY M JIOTMKY HW3JI0KEHHS, TOYKA 3PEHHUs CTYIECHTA
000CHOBaHHa, B pa0oTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
Cyl1eOHON MPAKTUKU, MHEHUS N3BECTHBIX YUEHBIX B JAHHOM 00IacTH.

OLeHKa «y/10BJI€TBOPUTEIbHO» BbICTABIISIETCS, €CIM CTYAEHT BBINOJHWI 33JaHue,
OJIHAKO HE MPOJEMOHCTPUPOBAII CIIOCOOHOCTh K HAyYHOMY aHAJIM3y, HE BBICKA3bIBal B paboTe
CBOETO MHEHHS, JOMYCTHUII OLTUOKHU B JIOTHYECKOM 0OOCHOBAaHUH CBOETO OTBETA.

OLieHKa «Hey10BJIeTBOPUTEIbHO0) BHICTABIISICTCA, €CJIM CTYACHT HE BBIMIOJIHUII 3aJ]laHue,
WM BBIMOJTHWI €ro (opMajibHO, OTBETWJI HA 3aJlaHHBIA BOMPOC, MPU ITOM HE CChUIAJICS Ha
MHEHUS YUEHBIX, HE TPAKTOBaJ HOPMATUBHO-TIPABOBBIE aKThI, HE BHICKA3bIBAJI CBOETO MHEHUS,
HE MPOSIBUJ CIIOCOOHOCTD K aHAIM3Y, TO €CTh B IIEJIOM 1LIeTb pedepaTa HE JOCTUTHYTA.

BOl'[pOCbI, BbBIHOCHUMBbIC HA 3a4Y€T

OO11ast XapakTepUCTHKA CTPOSHHSI U COCTaBa aTMOC(EPHI.

VYcToiuuBOCTh aTMOC(EpPHI.

ATMoc(epHbIe TPUMECH: UCTOYHHKH, CpeHEe BpeMs IpeObIBaHusT B aTMOcdepe.
PacnpocTpanenue u ceMMeHTaIUs 3arpsI3HAIOIIMX BelecTB B atMocdepe. Posb
TEMIIEpaTypPHbIX UHBEPCUM.

5. MexaHu3Mbl CEIMMEHTAIUH BELIECTB U3 aTMOC(EPHI, BINUSHUE pa3MEPOB YaCTUL] HA
BpeMs peObIBaHus B aTMochepe.

el N =



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

XUMUYECKHUE TPOIIECCHl B BEPXHUX CIOSIX aTMOC(HEpHI.

O30H B ctpatocdepe. HyneBoit muki1. kojornueckue GyHKIIMA 030HOBOTO CJIOSI.
O30HOpa3pyliIaIKe BelecTBa. XJIOPHbIN, a30THBIHN, BOJIOPOIHBIN IIUKJIBL.
CBoOoiHbIE pasuKalibl B aTMocdepe: o0pazoBaHUeE, poiib B TpONoc(hepHbIX Mpolieccax.

. Oxucnenne Merana B Tporocgepe.

. DOTOXUMHUYECKHUI CMOT.

. O6pazoBanue 030Ha B Tporocdepe. BnusHue coaepxanus OKCHIIOB a30Ta.

. Coenunenus azota B Tponocdepe.

. CoennHeHUs cephl B Tporocdepe.

. AHTponoreHHoe 3arpsisHeHre atMocdepsbl. JlokabHbIe U 100aTbHBIE TPOOIEMBI.

. Obmras xapakrepucTuka ruapocgepsl. CpeiHuil 371eMEHTHBIH COCTaB IPUPOIHBIX BOJI.
. OcobeHHOCTH (PU3UKO-XUMHUYECKUX CBOMCTB BOJIBI U UX POJIb B OMocdepe.

. CocraB npupOAHBIX BOJ, OCHOBHBIE KOMITOHEHTHI.

. Kectkoctb Boabl. Kinaccuduxariyst mnpupoJHbIX BOJ MO BEIHUYHUHE )KECTKOCTH.

. Kimaccudukanus nmpupoHbeIX BO IO MPe00IaalouM KaTHOHAM B aHHOHAM.

. F'eoxumuueckas kiaccupuKanus IpUPOIHBIX BOI.

. Kimaccudukanus npupo1HeIX BOJ IO BETHYUHE 001Iel MUHEpAIN3aluu

. PaBroBecus B cucteme H,O — CO,. Pacuer pH He3arpssHeHHBIX aTMOC(HEPHBIX OCATKOB.
. pH 1 cooTHO1IEHNE KapOOHATHBIX (POPM B IPUPOAHBIX BOJAX.

. lIleno4HOCTH IPUPOIHBIX BOJ. ByQepHOCTH 10 OTHOIIEHUIO K 3aKUCIICHUIO.

. IIpotecchl 3aKHUCIEHUS BOJIOEMOB.

. PacTBOpuMBIE (hOpMBI allFOMHUHMS B IPUPOAHBIX BOJAX, 3aBUCUMOCTh KOHLIEHTPALIUNA OT

pH.

Oco0eHHOCTH OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB B rUapochepe.
AHa’poOHOE pa3yIoKEeHHE OPraHMYECKOI 0 BEIIEeCTBa.

Penokc-0ydepHoCcTh MPUPOAHBIX BOJI.

TemmnepatypHasi cTpaTu(UKAIHS B 03epax.

OBTpodUKaIUs BOJTOEMOB.

Oco0eHHOCTH OKHCIIUTETFHO-BOCCTAHOBHUTEIIBHBIX MPOIECCOB B THApPOChEpE.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC YCIOBHS B MIOJJ3€MHBIX BOJIAX.
OKHCITUTEIIEHO-BOCCTAHOBUTEIHLHBIC YCIIOBHUS B OKCAHE

MexaHu3MBbI IPOIECCOB XUMHUECKOTO BHIBETPHUBAHUS.

[TormoturenpHast cCnocOOHOCTH MOYB. [I0YBEHHO-TIOTIOMIAIOIINNA KOMILIEKC.
Bupl mOYBEHHON KHCIOTHOCTH.

Oprannydeckoe BeIIeCcTBO MOYB.

['eoxumuueckas murpanus. ['eoxumuyeckue 6apbepsl.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orsera

3auTeHo I'mybokoe m Xopomree 3HAaHWE W TIOHMMAaHHWE TIpeIMETa, B TOM YHCIC
TepMI/IHOJ'[OI‘I/II/I U OCHOBHBIX HOHSITI/Iﬁ; TeOpeTI/I‘IeCKI/IX 3aKOHOMepHOCTeI7[;
(haKTUYECKNX JaHHBIX; OOCTOSATENBHBIHN, JIOTUYECKUI U TPAMOTHEIM OTBET BO
BpeMs ClIauyM 3a4eTa; YACIbHBIH BEC OIMMOOK MPHU KOHTPOJIHLHOM TECTHPOBAHUU
— He 6onee 50%.

He3auTeno Cnaboe 3HaHHE OCHOBHOW TEPMHUHOJIOTHH, TCOPETUICCKUX 3aKOHOMEPHOCTEH,
(haKTHUECKHX JAHHBIX, OIINOOYHBINA OTBET Ha 3a4YeTe; YAEIbHBIN BEC OMIMOOK
MPU KOHTPOJILHOM TECTHPOBAHHH —

oonee 50%.




9. VYYEBHO-METOJUYECKOE U ”THO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YueOHas iuTepaTypa

a) OCHOBHAaA:

1. Anapy3 k., bpumbnekym6 I1., [bxuken3 T., JIucc I1. BBenenue B XuMuio OKpyKaromen

cpensl. — M.: Mup,1999. — 271 c.

2. CkypnaroB I0.M., lyka I'I'. Musutu A. B BeneHue B DKOJIOTMUYECKYH0 XMMHIO. M.:

Bricmasg mikoina, 1994. — 400 c.

3. 7TTapacosa H.IIL., Ky3nenos B.A.CmerannukoB HO0.B. u np. 3agaun u BOIpocsl 0 XUMUU

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

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

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

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

7. Tpugonoa T.A., I'pummna E.II., Mumenko H.B. Xumus okpyxkarouieil cpensl.

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

8. I'pummna E.I1. OcHOBBI XuMuM OKpy:xarolen cpeabl: yued.nmocoodue. Uzn-so Bal'y. Y. | —
2006 r.— 67 c., u.ll —2009 1. — 60 c.

0) 10MOJTHUTEJILHAS

Bynwsiko M.W. DBomorust 6unocdepst JI.: 'mapomereonsaat, 1984.

Hpusep JIx. ['eoxumus npupoassix Boa. M.Mwup, 1985.

N3pasns FO.A. Kucnotusie noxau. JI.: T'mapomereonsaar, 1983.

Tuncin Y. IloBeneHne XuMU4eCKUX 3arpsi3HUTENEN B OKpyskaroel cpene. M.Mup, 1982.
Xumus okpyxatomien cpensl / nox pea. J1.0.M. bokpuca. M.: Xumus, 1982.

['eoxumust okpyxatorreit cpenpl/ Caet FO.E. u np. M.: Heapa,1990.

[Tepensman A.U. KacumoB H.C. I'eoxumus nanamadgra. M.: Actpes, 1999.

Anexkceenko B.A. Dkonornueckas reoxumus. M.: Jloroc, 2000.

N~ WNE

9.2. NHTepHeT-pecypcehL:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka

http://elibrary.ru/default.asp Poccuiickast HanmoHanbHas OHOIMOTEKA

http://primo.nlr.ru  http://nbmgu.rudnexkrponnas  6ubimoreka  Poccuiickoii
roCyJIapCTBEHHON OMOTNOTEeKH

9.3. IIporpammHoe obecneyeHue

YuuBepcuter obecredeH HEOOXOIUMBIM KOMIUICKTOM JIMIICH3MOHHOTO ¥ CBOOOJHO
pacmpoCcTpaHsIeMOro MPOrpaMMHOTO 00ECIIEYCHHS, B TOM YHUCIIe OTCYSCTBEHHOTO MTPOU3BOJICTRA.
Kaxxaplii oOyyaromuiicst B TeU€HUE BCEro Mepruoia o0yueHus: o0ecrieueH HHIUBUYaTbHBIM


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

HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(OPMALMOHHO-00pa30BaTeIbHON —cpene
yHUBEpCcUTETa W3 JI000M TOYKM, B KOTOpOH HMeeTcss JOCTyll K HH(POPMalMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «/IHTepHeT» Kak Ha TEppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

yHI/IBepCI/ITeT obecrneucH CJICAYIOIIUM KOMIUICKTOM JIMOCH3MOHHOTO IIPOrpaMMHOI0

o0ecrieueHus.

1. JluueH3moHHOE MpOTpaMMHOE oOecTieyeHue, uerob3yemoe B Marl'Y

Microsoft Windows 7
Microsoft Office 2007

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

AntusupycHoe [10 Eset Nod32
CnpaBouHo-nipaBoBasi cucrema “Koncynprant”
CnpaBouHo-nipaBoBas cuctema “T'apant”

[Iporpammuslil kommieke MMUC “Busyansnas Ctynus TectupoBanus”

Hapsmy C TPpAAULIUMOHHBIMH U3JAHUAMU MAruCTPaHThl U COTPYAHHUKHU MMCIOT BO3MOXKXHOCTH
IMMOJIB30BATLCA SJICKTPOHHBIMU IMOJTHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tadaunma 9.1.

Ha3sBanmue pecypca

CcebLika/gocTyn

DnekTpoHHas OuONMoTeka OHJalH «EIWHOE OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENIbHBIN OPTAT: YUPEXKICHUS,
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

denepanbHbI LIEHTD nH(}OpMaLIOHHO-
oOpa3oBatenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru -

OBC "KOHCVIJIBTAHT CTYIAEHTA". DnextpoHHas
OnOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru —

WznatensctBo  «Jlauby. DJIEKTPOHHO-OHOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenbHuk Hayku u oOpazoBanus lOra Poccum
«AxkaneMus

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snexktponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnexkTpoHHO-01OanoTeyHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsl CUCTEMa TOKYMEHTOB B cepe
oOpasoBanus «MapopmMuo»

http://www.informio.ru

WNudopmannonHo-mpaBoBasi cucrema
TUTFOC)

«KoHCynpTaHT-

CereBas BepcHsi, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

WNudopmanronHo-npaBoBas cucrema «l apant»

CereBast Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHo# cetu Uarl'yY

OnexkTpoHHO-0nOIHMoTeyHast cucrema «HOpai»

https://www.biblio-online.ru



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/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Nmeromasicss  MarepuagbHO-TEXHMUYECKass 0a3a  yHHBEpCHUTETa obecrieynBaer
KaueCTBEHHOE IIPOBEJCHUE TEOPETUUECKUX U IPAKTUUECKUX 3aHSATHM !
- IPOBEICHME JEKLIUH - alapaTypoy A JEMOHCTPALUU WLIIOCTPATUBHOIO MaTepHala;
- ayJUTOPHIO JJI CEMUHAPCKUX 3aHATUM;
- TMPOEKIMOHHOE 000PYI0BaHUE U KOMIIBIOTED.
[lepeueHbp HEOOXOAMMBIX TEXHMYECKHX CpPEACTB OOYUYCHHs, MCHOJIB3YyEeMBIX B y4eOHOM
IIPOLECCE I OCBOEHUS NUCHUILINHBI «OXpaHa OKPY>KAIOIIEH Cpeab»:
e KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;
® BHUJICO- U AyJAMOBU3YyaJIbHBIE CPEICTBA OOYUYECHUS U 1.

11. METOAUYECKHUE YKA3ZAHUSA AJSA OBYYAIOIIUXCHA
ITO OCBOEHUIO JTUCHUITJIMHBI

Teopernueckuid MaTepuan JUCHUIUIMHBL «OXpaHa OKpY’KaloLeld Ccpeab»» B
COOTBETCTBUU C Y4E€OHBIM IIJJaHOM U3ydaerci B l-om cemectpe. CamocrosiTenbHas
BHEAyJUTOpHasi paboTa MarucTpaHTOB oOOecreueHa 3JEKTPOHHBIMH Y4eOHO-METOAMYECKUMU
pecypcamu (cuctema Moodle), BO3MOXHOCTBIO OOIIEHHS MAarucTpaHTa C MpernojaBaTesieM
IIOCPEICTBOM IEKTPOHHOM ITOYTHI, AOCTYIIOM B Internet.

OCHOBY TEOpPETHUYECKON MOATOTOBKHU IO JAUCLUUIUIMHE COCTABIIAIOT JIEKLUHU, KOTOPHIE
MPEJICTaBIISIFOTCS CUCTEMATUYECKU B COUETAaHUU C CEMUHAPCKUMHM U MPAKTUYECKUMU 3aHITUSIMU.
OCHOBHBIE YYEHHUS U BIAJAEHUS OTPAabATBIBAIOTCA M 3aKPEIUIIIOTCS HAa CEMUHApCKUX U
71a00paTOPHBIX 3aHATHAX. AYIUTOPHBIE 3aHATUS (JIEKI[UH, CEMUHAPBI U MPAKTUYECKUE 3aHSITHS)
00BEIMHEHBI C CAaMOCTOSITENIbHOW BHEayJAMTOPHOW pabOTOM MarucTpoB HaJl PEeKOMEHIYeMOH
JUTEPATYpOM, a TaKKe 3aJaHUsAMM, KOTOpBIE BBIIAET IIPENOJABaTeNlb M IPU IOATOTOBKE K
71a00paTOPHBIM 3aHATHUSIM.

[Ipn n3yyeHMHM NHUCHMIUIMHBI MarucTpaHTaMH MOTYT HCIOJIB30BaTbCs CIIECAYIOLINE
UH(POPMALMOHHbIE TEXHOJIOTHH U MHHOBAIIMOHHbBIE METO/IbI:

- DJIEKTPOHHBIM BapHaHT y4yeOHO-METOJIUYECKOrO0 KOMIUIEKCa (C HCIOJIb30BaHUEM
CUCTEMBI Moodle);
- pecypchl JIEKTPOHHON OMOIMOTEYHON CUCTEMBI;

- pecypcbl HTEpHET;
- MyJbTUMEIUHAA TEXHUKA.

[IpenonaBarenb, YATAIOMNAN TACIUIUIMHY, BEAET yUET MOCEIAEMOCTH U OCYIIECTBIISET
KOHTPOJIb 3a BBIIIOJHEHUEM CaMOCTOSTEIbHON paboThl. Tekymuit KOHTPOJIb 3aKio4yaeTcss B
MOHHMTOPHMHTE BBIIIOJIHEHUS y4eOHON NporpamMmbl JUCHMIUIMHBI HA AyJUTOPHBIX 3aHATHIX U
OLIEHKE pa0OThl Ha MPAKTUYECKUX 3aHATUAX.



PabGouast mporpamma nucnmmuiiHbl «OXpaHa OKpYXalolled Cpeabl» COCTaBlICHA B
coorBercTBUM ¢  TpeboBanusmu  PI'OC  BO 1o  HampaBleHHIO  HOATOTOBKU
04.04.01. Xumusi(ypoBeHb ~ MarucTpaTypbl),  YTBEP)KIACHHOI'O  IpuKa3oM  MuHucCTepcTBa

obpazoBanus u Hayku Poccuiickoit @enepanun ot «13» urons 2017 r. Ne 655 .

[Iporpammy cocraBuiI:

K.ILH., Tpodeccop kadenpbl XumMuu CanamoB A.M.



Pabouast mporpamMma yTBepkacHa Ha 3aceaHUU Kapeapbl XUMHUH

[Tpotokoun 3acenanust Ne _ 10 or « 21 » wmas_ 2024 r.

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XHMHUKO-0HM0J0IrHYSCKOI0O d)aKVJ'II)TeTa

[TpoTtokoun 3acemanust Ne _ 10 oT « 22 » Mad 2024 .




CBeeHusi 0 nepeyTBep:KI€HHMH TMPOrpaMMbl HA OYepedHOl Y4YeOHbIH Tod M
perucrpanuu u3MeHeHuil

VueOHsblit Pemenne BueceHHnble H3MEHEHUS Ilonnucek 3as.

roj Kadeapsl Kadeapou
(Ne mporokoa,
JaTa)




