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I. OPTAHU3ALIMOHHO-METOIMYECKMIA PA3JIEJ

Lenb u3yyeHMs AUCHMILVIMHBI: TOATOTOBKA CIEIHUAINCTa B O0JaCTH XUMHUU
OKpY>Karomien cpespl, HHPOpMUPOBAaHHOTO B chepe pa3TudHBIX JOCTIKEHHWNW HAYKH,
oOecneunBaromux  (GOPMUPOBAHHE U pa3BUTHE  00mEeNpodecCHOHANBHBIX U
npo(ecCHOHANBHBIX ~ KOMIIETEHIIMM, CIIOCOOCTBYIOIIMX €ro  Mpo(ecCHOHATLHOMY
CTaHOBJICHUIO; NPUOOpPETeHHE CTYJAEHTaMHM 3HAaHUH O IMpoleccax, MNPOTEKAIIUX B
atMocdepe, ruapocdepe, nurochepe, 6uochepe, a Takke MOJyUUTh MPEACTaBICHUS 00
W3MEHCHHUSAX B OKpYXKawIleld cpeae, BBHI3BAaHHBIX, KaK OMOTHYECKHMMH, TaK U
adMOTUYECKUMU (PaKTOpaMHu.

3anaum n3yvyeHust IMCUMILUINHBI:

e  CdopmupoBaTh NpeACTaBICHNUE 0 XUMUYECKOM €MHCTBE OKPY’KaIOLIEro MUpa.
IIpoBecTH COMOCTaBIEHUE XUMHUYECKOTO COCTaBa MEX3BE3JHOIO BELIECTBA, COCTaBa
pa3nnuHbIX reocdep u miaHeT CoTHEYHOM CUCTEMBI.

e Jlath mpeAcTaBiI€HUE O MNPUPOJHBIX U TEXHOTEHHBIX MOTOKAX BEUIECTBA H
XEMOJIMHAMHUKN KOMIIOHEHTOB OKPYKaIOILEH Cpeibl.

e CdopMynupoBaTh MOHATHS O B3aUMOCBSA3U MPHUPOIAHBIX (PUIUKO-XUMUUYECKUX
nporeccoB JuTocepsl, rusipochepsl U aTMOChHEpHI.

e JlaTh moHsATHE 00 OCHOBHBIX T'€OXMMHMUYECKUX LIMKJIAX OMOTE€HHBIX JIEMEHTOB B
ouocepe M BIMSHUM HAa HUX TEXHOT€HE3a, METOJAX PALMOHAIBHOTO HCHOJIb30BaHUS
aTMoc(epHOro BO3JyXa, MOYBbl U MPHUPOAHBIX BOJ, METOJAaX OXPaHbl OKpY’Karoleh
CpeBbl.

. Bocnuranue cnocoOHOCTH OLEHKH CBOEW MPOPECCHOHANBHON NeATEIbHOCTH
C TOYKH 3pEHHUs OXpaHbl OMoc(hephl U 3alUTHI 3I0POBbsI HACEIECHUS 3EMIIH, B YCIOBHSX
COBPEMEHHOT'O rOpoJa.

Mecto mucuumiauabl B ctpykrype OIIOII: nucumninHa peanusyercs B pamKax
yacTd, GOpPMUPYEMOM y4yacTHHKaMU 0Opa3oBaTeNbHBIX OTHoIeHn Onoka OT/I.

Jlucuurinabl (MOYJIN).

Ilnanupyembie pe3yJbTaThl 00YYeHHUS M0 IUCIUIJINHE:

Kon Ilinanupyemble pe3yjbTaThl
HNuaukaTopbl 10CTHKEHUS
KOMIICTEHIY o0yueHust
KOMIIETeHIIUM

711 10 AMCHHUIIHHE
YK-1 3HaTh: 3naer:
CnocobeH | — MeToAbl KPUTHUECKOTO aHalih3a M | — METOAbl KPUTHYECKOTO aHaiu3a U
OCYILECTB | OLICHKM  COBPEMEHHBIX  HAYYHBIX | OLICHKA COBPEMEHHBIX  HAy4YHBIX
JIATH JTOCTHXKCHMU; JTOCTHXKCHMU;
KPUTHYEC
KU YMmernb: YmMmeer:
aHanu3 — aHaJIM3UPOBATh MpoOJIEMHYIO | — aHAIM3UPOBATH POOJIEMHYTO
po0JIEMH | CUTYallMI0 KaK CHUCTEMY, BBISIBIISSL €€ | CUTYallMi0 KaK CUCTEMY, BBISBIISISL €€
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BIX
CUTYyalu
Ha OCHOBE
CHUCTEMHO
ro
MOAX0/1a,
BBIpa0aThI
BaTh
cTpaTeru
10
JNEUCTBUSA

COCTABAIOINHEC U CBA3W MCXK/Y HUMU,

— OCYLUECTBJIATh IOUCK BapUaHTOB
peleHusl TOCTaBICHHON MPOOIEMHOM
CUTyallud Ha OCHOBE JOCTYIHBIX
UCTOYHUKOB UH(POpMAIIIH;

— OIIPENENATh B PaMKaX BBIOPAHHOTO
aNnropuT™Ma BOITPOCHI (3amaun),
HoJUIe)KaIue najabHEeHIIen
pazpaboTke;

Baapers:

— HaBBIKaMH Pa3pabOTKH CTpaTeruu
JOCTHXKEHUS TIOCTABJIICHHOM LIEJIN KaK
MIOCIIEIOBATENBLHOCTH 11aroB,
MPEIBUAS PE3YJIBTAT KaXAOTO U3 HUX
Y OLICHMBAsl WX BIIUSIHAE HA BHEIIHEE
OKpYKEHHE IJITAHUPYEMOU
JESITETbHOCTH u Ha
B3aUMOOTHOIIEHHUSI YYaCTHUKOB 3TOM
JEATEIIbHOCTH.

COCTABJSIFOIIME W CBI3H MEXIY
HHUMU;
— OCYLIECTBJISATh TOUCK BAapPHAHTOB

peLieHust ITOCTABJIEHHOU
npoOJIEeMHON CHTyallud Ha OCHOBE
JOCTYTHBIX HCTOYHUKOB
uHpopmaruu;

— OIpeNeNsITh B paMKaX BHIOPaHHOTO
aNIropuT™Ma  BOIpPOCHl  (3a7aum),
HoJuIe)Kalme nanbHEeNIIen
pazpaboTke;

Baaneer:

— HaBBIKAMH Pa3pabOTKH CTPATETUH
JOCTHUIKCHU S HOCTaBHeHHOﬁ acjin
KaK TOCJIeJ0BaTCIbHOCTH IIIaros,
NpeaABusl pe3yiabTaT KaXAoro u3
HHUX W OICHHBAA HX BIHWAHHC HaA
BHEIIIHEE OKPYKCHHUE IUIAHUPYEMOU
ACATCIIBHOCTU nu Ha
B3aUMOOTHOIICHU A yqaCTHI/IKOB.

II. COAEP)KAHME U OB BEM JUCHUIIJINHBI

C YKa3aHHeM KOJIMYeCTBa YacOB, BBIICJCHHBIX HAa KOHTAKTHYW padorty
o0yuyapumuxcsi ¢ npemoaasareseM (M0 BHIAAM Yy4YeOHbIX 3aHATHH) M Ha
CaMOCTOSITEILHYIO padoTy.

Ounas popma o0yueHust

Ne | HaumeHoBaHMe pa3aesioB U Beero AymutopHbie 3aHsTHdA | Cam.
n/n TeM JIK 113 JIb pao.
Pa3zpen I . OcHOBBI XUMHH 17 8 9
OKPY/KaKLIeH cpeabl
I | Tema 1. Biusinue yenoBeka 5 2 3
Ha IPUPOAHBIE MTPOLIECCHI.
Buib1 aHTpONOTreHHbIX
BO3JICHCTBUI Ha aTMOChepy.
2 | Tema 2. IIpoueccsl 5 2 3
XUMHUUYECKOTO 3arps3HEHUs
aTMOC(hEpHOTro BO3ayXa.
3 | Tema 3. Bujabl MOHUTOpUHTA 7 4 3
BOJHBIX OOBEKTOB, UX




WCIIOJIb30BaHUE YETOBEKOM U
OXpaHa. YCIIOBHUS U PECYPCHI
cpenbl. DaKTOPBI CPEIHL.

Paznen 2. Ananus 11 6 5
TEXHOI'€HHOI'0 3arPA3HEHUS
OKPY/KaKLIeH cpeabl

1 | Tema 4. XumMuko- 6 3 3
HKOJIOTUYECKUN KOHTPOJIb 3a
KaueCTBOM ITMTHEBOM BOJEI.
Mennko-0HMoI0rnYeCKUE
MOKAa3aTeNId BOJBI B PA3HBIX
pernoHax Poccumn.

2 | Tema 5. Meauko- 5 3 2
OMOJIOTHYECKHE TTI0OKA3ATEIN
BOJIbI B PA3HBIX PErHOHAX

Poccun.
Pa3znen 3. ®duznueckoe 8 4 4
3arpsi3HeHHe OKpYy:Karome
cpeabl
1 | Tema 6. Bmusuue Ha 8 4 4

3I0POBBE YETOBEKA
AJIEKTPOMArHUTHBIX MOJIEH U
u3iyuyenui. lllymosoe,
OMOJIOTHYECKOE 3arpsiI3HEHUE,
BHIbI 3a00JICBAHUM.

@OPMCZ omyemHocmu

3auem
Hmoeo 3a 2 cemecmp 36 18 18
HUTOI'O: 36 18 18

O4Ho-3204Hast popma 00yUeHUs1
(He peanu3zyetcs)

3aouHas popma o0OyueHust
(He peanu3zyetcs)

I1I. OEHOYHBIE MATEPHAJIBI JIJISI IPOBEJAEHUS TEKYIIENA 1
HPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIIUXCA 11O
JAUCIHUIIJIMHE

Texymas arrectanusi nmpoBoAUTCs B QopMe B (opMe KOHTPOJbHOM paboThl (B
TEeCTOBOM opme), pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOTHI
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B tecToBoii ¢popme:

1. Ykaxkure oCHOBHbIE 00bEKThI M3y4eHUs1 XMMUHU OKPY:Kalolleii cpeabl:
a) OMOreHHOE BEIIECTBO;

0) atmocdepa;

B) tutocdepa;

r) ruapocdepa;

1) TOMYJISIIUS.

2. BoiOepure HeBepHYIO TPaKTOBKY noHsiTusi «Hoocdepar:

a) «pazymMHas» 000JI04Ka 3eMJIH;

0) o0ostouka 3eMiH, B KOTOPOU pa3yMHas 4yeloBeUecKas AesITeIbHOCTh CTaa
KPYTHEHUITNM (aKTOPOM pa3BUTHUS Ha TUIAHETE;

B) 00JIaCTh KU3HU YEIOBEUECTBA,

T') 9Tam pa3BUTHsI OMOChEphI, CBSI3aHHBIN C BOSHUKHOBEHHEM M CTAHOBJICHUEM
[IMBWJIN30BAHHOTO YEJIOBEYECTBA.

3. B kaKOM M3 IYHKTOB JAHO NOHATHE «GKMBOE BelleCTBO»?

a) MepTBasi OpraHuKa, Bce (OPMbI IETPUTA;

0) COBOKYITHOCTb BCEX >KMBBIX OPTaHU3MOB: MUKPOOPTaHU3MBI, PACTCHHS U
’KUBOTHBIE, UX aKTHUBHAas Onomacca;

B) FOPHBIE NMOPOABI, BKJIIOYAs 4aCTh MICKOMAEMOIO TOTIJINBA;

I') CMECh )KMBBIX OPTaHU3MOB U OMOT€HHBIX BELIECTB.

4. OT™MeTbTE, YTO OTHOCUTCH K QYHKIMSAM KUBOI0 BelleCTBA:
a) SHEepreTUYecKas;

0) KOHIICHTPAITMOHHAS;

B) JI€CTPYKTUBHAS;

I') cperoodpa3yromas;

1) TPAaHCTIOPTHASI.

5. B uem 3akJ/i0uaercs «razoBasi QyHKIUsD) )KUBOT0 BellecTBa B Onocepe?

a) OOMEH KHCIIOPOJIOM U YTIIEKUCIIBIM Ta30M C OKpY>Karollen cpeoil, KOHTPOJIb
koHueHTpamuu 02 u C02 B armocdepe;

0) coxpaHeHHEe YUCTOM ra30Boi 000710YKH 3eMJIH 32 CUET MOTJIOMICHUS! aHTPOIIOTEHHbBIX
ra3oBbIX BHIOPOCOB;

B) BbIJICJICHHE BEILIECTB, COCTABISAIOMUX aTMOochepy 3eMIIu.

6. KakoBa poJib *KUBBIX OPraHu3MoB Ha 3emJie 1o yuenunio B.U. Bepnajackoro?
a) HUKaKo# poJii Ha 3eMJie HE UTPAIOT;

0) PBOIOIIMOHUPYIOT HE3ABUCUMO JPYT OT APyTra U OKPYKAIOIICH CPEIbI;

B) OCYIIECTBIISIFOT OMOTE€HHBINA TOK 3JIEMEHTOB;

T) SIBJISIFOTCSI TPOU3BOIUTEIISIMU KMBOTO BEIIECTBA HA IJIAHETE.



7. YKaxuTe onpejaejieHne 0MOreHHOTr0 BelecTBa:

a) MUKPOOPTaHU3MbI, PACTEHUS U ’KUBOTHBIE;

0) COBOKYITHOCTB BCEX JKHMBBIX OPraHM3MOB, X aKTHBHAas OnmomMacca;

B) MEpTBasi OpraHukKa, Bce GopMbI JeTPUTA, a TakKKe OMOTeHHBIE TOPHBIE ITOPO/IHI,
BKJIIOYasl 4aCTh MCKOIIA€MOI'0 TOILIMBA;

I') CMECh KHMBOTO BEIIECTBA U MEPTBOTO BEIIECTBA C MUHEPAJIbHBIMU ITOPOJAMHU.

8. Uto Takoe OMoreoneHos?

a) OJTHOPOJIHBIA YYaCTOK 3€MHOM MTOBEPXHOCTH C OMPEICTICHHBIM COCTABOM >KUBBIX U
KOCHBIX KOMIIOHEHTOB;

0) COBOKYITHOCTb PaCTEHUM, )KUBOTHBIX U MUKPOOPTAaHU3MOB, HACEJISIOIIMNX JTaHHBIN
y4aCTOK CYIIIH WM BOJOEMa;

B) COBOKYITHOCTH MOITYJISIIMI 0COOEeM, CITOCOOHBIX K CKPEITUBAHUIO C 00pa30BaHUEM
IUIOJOBATOrO IOTOMCTBA.

9. UTo Takoe MUKPO3J1eMEeHThI?

a) SJIEMEHTHI, HEOOXOAUMBIE JIJIS )KU3HEACATETHHOCTH MAJIBIX OMOCHCTEM;
0) 27I€MEHTBI, UMEIOIIHUECS B OKPYKAIOIIEH Cpelie B MUKPOKOJINYECTBAX;
B) DJIEMEHTHI, HEOOXOIUMBIC IS )KU3HEACSITEIIbHOCTH OMOCUCTEM, HO
TpEOYIOIHECS] B MAJIBIX KOJIMYECTBAX.

10. Yo u3y4yaer ayro3Koj10rus?
a) MEXBHUJIOBBIC B3aUMOCBSI3H;

0) BHYTPUBUOBbIE B3aUMOCBSI3H;
B) IMHAMUKY TIOITYJISIIHHA.

11. B kaKOM U3 MYHKTOB /IaHO MOHSATHE MPOAYUEHTHI?

a) KOMIUIEKChl OPraHU3MOB, CUHTE3UPYIOIINE OPIAaHUYECKUE BEIIECTBA U3
HEOPraHWYECKHUX COECIMHEHHU C UCIIOJIb30BaHUEM dHeprun CoHIa;

0) KOMIUIEKCHI OPTaHU3MOB, MUTAIOLINECS TOTOBBIMU OPraHUYECKUMH BEIlIeCTBAMU;

B) KOMILJIEKCHI OPraHU3MOB, Pa3jararoliiX OpraHnYeCcKue COEAMHEHHS 10 MUHEPAIBHOIO
COCTOSIHUSL.

12. B KaKkOM U3 IIYHKTOB IaHO MOHATHE PeAyLeHTbI?

a) KOMIUIEKChl OPTaHU3MOB, CHHTE3UPYIOIINE OPTraHUYECKUE BEIIECTBA U3
HEOPraHUYECKUX COECAUHEHHI C UCII0JIb30BaHUEM dHeprun CONHIA;

0) KOMILJIEKChI OPTaHU3MOB, MUTAIOIIUECS TOTOBBIMA OPTraHUYECKUMHU BEIIECTBAMU;

B) KOMILJIEKChl OPraHU3MOB, Pa3jaratoiiux OpraHnyecKue COeAMHEHMS 10 MUHEPAIbHOTO
COCTOSIHHSI.

13. B ocHOBe 0M0JI0THYECKOT0 KPYrOBOPOTA BEIECTB JIEKAT:
a) MPOIIECCHI CUHTE3a U Pa3pyIICHUS] OPTaHUYECKUX COCTMHEHU;
0) notpebnenue pacrenusiMu COTHEUHON IHEPTUH;

B) B3aMMOJICCTBHE KMBOTO BEIIECTBA C HEKUBBIM;
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I') IepeMelIeHUE KMBOTO BEIIECTBA B TPOCTPAHCTBE.

14. Kakum o0pa3oM BeliecTBa U3 JOHHBIX OTJIOKEHUI BO3BPAILAIOTCS B
I'1o0anbHbIM reOXuMUYeCKUl HUKI?

a) B pe3yJibTare orcryruieHus: Okeana;

0) B pe3yJibTaTe TEKTOHUYECKUX MPOLIECCOB;

B) B pe3yJbTaTe AEATEIbHOCTH KUBBIX OPraHU3MOB;

I') TOHHBIE OTJIOXKEHUSI HE BO3BPAILAIOTCS B KPYTOOOOPOT BEIIECTB.

15. Kpyrosopor yriiepoaa ocyuecTBJsieTcsi Ojiarogaps mpoueccy
a) OKHMCJICHUSI-BOCCTAHOBJICHUS;

0) poToCHHTE3a U KIETOUYHOTO JIbIXaHUS;

B) PA3JIOKEHHUSI OPraHUYECKOrO BEILIECTBA;

') HOHHOTO OOMEHA;

1) pa3J0KEHUS] HEOPTaHUYECKOTO BEIIECTBA.

16. I'eoxumuveckuii Kpyropopot gocdopa npeacrapiisier co00i IpKUil mpuMep
a) HE3aMKHYTOT'O 0CaI0YHOTO ITUKJIA;

0) OKHCIUTEIHLHO-BOCCTAHOBUTEIBHOTO ITUKJIA;

B) x0po110 3a0yhepeHHOro ra3oBoro UKIIa;

') HE3aMKHYTOTO ITUKJIA C BRIPAKEHHBIM aHTPOITOTCHHBIM BIIUSHUCM.

17. B npouecce ¢orocunTe3a 3neprus CosiHIAa IpeBpaliaeTcs B
a) GU3UYECKYIO;

0) OMOJIOTHYECKYTO;

B) XMMHYECKYIO;

') QU3HKO-XUMHUYECKYIO.

18. Uro Takoe HUTpUPUKaAua?

a) rporecc, B KOTOPOM IPOUCXOAUT CBSI3bIBAHME aTMOC(EPHOTO a30Ta C IOMOIIBIO
CHELMAJIbHBIX OaKTEpUI;

0) mporecc, B KOTOPOM MPOUCXOAUT PA3N0KEHNE OPraHMUYECKUX BEIIECTB 10 aMMHUaKa U
COJIEHi aMMOHHUS;

B) IIPOLIECC, B KOTOPOM MTPOUCXOAUT MPEBPALIEHUE COJIEH aMMOHUS O HUTPATOB MO/
JCHCTBHEM CIIELUATbHBIX OaKTEpHii;

I') IPOLIECC, B KOTOPOM IPOUCXOAUT MNPEBPALLIEHUE HUTPATOB B a30T MO/ I€HCTBUEM
CHeIHAbHBIX OAKTEpUHl.

19. I'nno6anbHyI0 poJib B OnoreoxumMmudeckom nukJiie C0; urpaer:
a) armocepa;

6) MupoBoii okeas;

B) 60JI0Ta;

r) OuoTa.



20. B kpyrosoporax KaKux BelleCTB YeJI0BEK SIBJISCTCH COCTABISIOIIMM 3BEHOM?
a) KpyroBOpOTE KUCIIOPO/Ia;

0) KpyroBOpoTe a30Ta;

B) Kpyrosopote dhocdopa;

I') KpyrOBOpOTE YIJIEPOJA;

1) BO BCEX KPyTOBOPOTax;

€) HE y4acTBYET B KPyroBOpOTax.

IIpumepHas TemaTuka pedeparon

1. YcnoBust o6pa3oBaHusi ¥ BbINAACHUS, XUMUYECKUNA COCTAB MPUPOAHBIX aTMOC(EpPHBIX
OCaJIKOB.

. 'eHe3nc MPUPOIHBIX TPECHBIX BOJ.

. PacTBOpeHune yriekucioro raza B aTMOC(EpHbIX OCAIKAX.

. IIpouieccsl pa3nokeHus 1eTpUTa B IPUPOJHBIX BOJOEMAX.

. cTouHuKH, MyTH MUTpAllUU U CTOKU COeTUHEHHUH Pochopa B MPUPOAHBIX BOAAX.

. UcTouHMKH, IyTH MUTPalMy U CTOKM COEIMHEHNI a30Ta B IPUPOJHBIX BOAAX.

. UcTouHMKH, IyTH MUTPaliMy U CTOKH OPIraHUYECKUX COCIUHEHUI B IPUPOIHBIX BOAAX.
. UcTouHMKY, MyTH MUTpalyMy U CTOKM COCJUHEHUHN TSHKENBIX METAJIOB B IMPUPOIHBIX
BOJAX.

9. OBTpO(PHUpOBaHKE MPUPOIHBIX BOJOEMOB.

10. IIponeccsl camOOYMIIEHNS IPUPOIHBIX BOJI.

11. Atmocdepa u rugpocdepa Kak pe3yabTaT POPMUPOBAHUS 3€MHOU KOPBI.

12. Xumuueckrue 0COOCHHOCTH TJIaBHBIX MIPOIIECCOB MUHEPAIO00pa30BaHUS.

13. T'opHBIE MOPOABI KAK UTOT MUHEPATIU3ALUU JJIEMEHTOB B MUHEpaax.

14. KaTMOHHBIN U aHUOHHBIN COCTaB IIOYBEHHBIX PACTBOPOB B YCJIOBHSAX aHTPOIIOI€HHOIO
3arpsi3HEHMUS.

15. AHTpOnIOreHHBIE HCTOYHUKH 3arpsA3HEHMS MI0YB, IIyTH UX YCTPAHEHHUS.

16. OcHoBHbIE XUMHYECKHE (OPMBI MUIPALMU COCAUHEHMH KagMHUs B pPa3IMYHBIX
IPUPOAHBIX CpEaX.

17. OcHOBHBIE XUMHUYECKHE (OPMBI MHUIPALMUA COECOUHEHUM PTYTH B Pa3IMYHBIX
IPUPOAHBIX CpEaXx.

18. OcHOBHBIE IMKJIBI peakiuil 00pa30oBaHMSA U PA3JIOKEHUS MOJEKYJT O030Ha B
ctpaTtocdepe.

19. O30HOBBIN NIUT IUIAHETHI U BO3MOKHOCTD €0 UCTOLICHHUS.

20. Bo3zgelicTBue cMora Ha 3KOCUCTEMbI, PACTEHHUSI, )KUBOTHBIX, YEIOBEKA.

01N DN B~ W

[IpomexxyTouHast aTTecTausi o0ydarolUMxcsl OCyLIECTBIsieTcs B Gopme 3ayéTa, C
MCITOJIb30BAHUEM CJIEIYIOIIMX OLEHOYHBIX MATEPHAIIOB: NIEPEUEHb BOMPOCOB K 3aUYETY.

Bonpocsl k 3a4ery
(2 cemecTp, ouHasi popMa o0yueHMs1)



1. ITpenmeTt «Xumus okpykaroueid cpeas». Ee CBA3b ¢ IpyruMu HayKamu.

2. CpaBHUTEIBHAS XapaKkTepUCTUKA MPUPOIHBIX u AHTPONOTEHHBIX
W3MEHEHUN OKPYIKAIOILIECH CPEBI.

3. Tunsl MUTpalvK 3arpsI3HSIONINX BEIIECTB B OKPYKAIOIIEH cpeie.

4. Busipl MUTpanuu 3arpsAa3HAIONMX BEUIECTB B OKPYIKaIOIIEH cpeje.

5. Oco0eHHOCTH pacHpoCTpaHeHus, TpaHchOpMalMK, HAKOIJICHHS U 3arps3HSIOLIUX

BEIIECTB B OKPY’KAIOLLIEH Cpeae.

6. [lepeHoc BeniecTB MEXAy pa3IMdHbIMU CPETAMH.

7. MacconepeHoc BEIIECTB B CUCTEME I10YBA-BOA.

8. MacconepeHoc BEIEeCTB B CUCTEME BOJ1a-BO3TyX.

9. MacconepeHoc BEIIeCTB B CUCTEME MOYBA-BO3/IyX.

10. I'eorpadguyeckuii 1 GMOTUYECKUI IEPEHOC BEUIECTB.

11. Ctpoenue wu coctaB atmocdepnl. Ctpoenue armocdepbl. Pacnpenenenue

TEeMIIepaTypbl, JABICHUS W Jp. MapaMeTpoB 1O BbicoTe. [lpuumHbl 00pazoBaHUs

XapaKTEpHBIX clioeB B aTMochepe. Temneparypubiii mpoduiib atMochepsl.

12. Xumnueckuii coctaB atMmochepsl. I3MeHeHrne XMMUYECKOTO COCTaBa 1o BBICOTE.

13. Obmas xapakTepuCTHKa U OCOOEHHOCTH IMPOIECCOB, MPOTEKAIOITUX B aTMOchepe.

14. ®U3UKO-XUMUYECKAE TPOLECCHl B BEPXHHUX CIIOSX atMocgepsl. [Iporecch

oOpa3oBaHus 1 PEKOMOWHAIIUYA HOHOB B BEPXHHX CJIOSIX aTMOCHEPHI.

15. doroxumMuueckue mporecchl B cTpaTocdepe.

16. O30H0BBIN cnoii Tu1aneTsl. O0pa3zoBaHue U paspylieHue ctparochepsl. HyneBol nuki

030Ha.

17. BoussHME OKCHIOB a30Ta, TaJOT€HCOJAEPkKAIIMX OPraHUYECKUX COCIMHEHUN U

COEIMHEHUI BOAOPO/Ia Ha HYJIEBOW LIUKJI 030HA.

18. ®u3nKo-XxUMHYECKUE MPOIIECCHl B Tponocdepe.

19. CBoOognble pagukanel B Tpornochepe. ['MAPOKCUAHBIA U TUAPONEPOKCUIAHBIN

paguKabl.

20. XuMHuueckue MpeBpalieHusl OpraHnyeckux BemecTB B Tponocdepe. doroxummuueckoe

OKHCJICHHE METAaHA.

21. XuMuueckue 1eMeHThl B Ouocdepe.

22. buonoruueckuit KpyroBopor.

23. KpyroBoporT yriaepo/a.

24. KpyroBopoT a3orTa.

25. Kpyrosopot docdopa.

26. KpyroBopoT cepsbl.

277. KpyroBopot Bojiopoja.

28. KpyroBopot BOJBL.

29. KpyroBopoT kuciopoja.

30. bruoreoxuMHUYECKHe LUKIbI TAKEIBIX METAILIIOB.



IV. IEPEYEHD JJUTEPATYPbI, HEOBXOJUMOM 151 OCBOEHUA
JANCHUAIVIMHBI. METOANYECKHUE MATEPHUAJIBI

4.1. OcHoBHas JUTEpPaTypa
1. Xaxanmna, T.W. Xumus oxpyXKarwIiieil cpeapl: Y4eOHUK I BY30B/
T. U. Xaxanuna, H.I. Hukutuna, W. H. IleryxoB.— 3-e¢ wu3nm., mepepad. u gom. —
Mocksa : M3parensctBo HOpaiit, 2023.— 233 c.— (Beicmee oOpa3oBanue). —
ISBN 978-5-534-00029-0. — Tekct : snexTpoHHbld // OOpa3oBaTenbHas MmiaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/510485

2. [Namumuun, B. A. Heopranuueckue u opraHM4YeCKUe COSIMHEHUS 3arpA3HIOIINX
BEIIECTB yyeObHOe Tmocobue g cryaeHToB HampasieHus 20.03.01 [16+] /
B. A. Ilammuuaun, M. A. XKXypasnesa, H.W.3yope ; Poccuiickuii yHUBEpPCUTET
tpancnopta (PYT (MUUT)), UnctutyT ynpasienus u nudpoBbix TexHonorui, Kadpeapa
«XUMUS U WHXKEHEPHAs DKOJIOrusD». — MoOCKBa : POCCHICKMI YHUBEPCUTET TPAHCIOPTA
(PYT (MUUT)), 2020. — 169 c. : wun., tabn. — Pexum poctyna: Mo TMOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=703363 — bubmumorp. B kH. — TekcT :
3JIEKTPOHHBIN.

4.2. lonoJIHUTEIbHASA JJUTEpPATypa
1. Kyumenko, T. A. CoBpeMeHHass XUMHSI U XUMUYECKasi 0€30MaCHOCTh: (Teopus U
MpakTuka) : yueOHoe mocobue : [16+] / T. A. Kyumenko, B. B. PazyBaes, 3. M. PuBuH ;
Hay4. pen. T. A. Kyumenko. — BopoHnex : BopoHekCKuil rocy1apCTBEHHBI YHUBEPCUTET
WHXKEHEpHbIX TexHonoruii, 2019. — 173 c¢. — Pexum pocrtyma: mo MOJNHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&i1d=601503. — bubauorp.: c¢. 94-95. —
ISBN 978-5-00032-422-6. — TekCT : 31€KTPOHHBII

V.IEPEYEHb PECYPCOB HH®OPMALIUOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JUJIA OCBOEHUA JTUCIIUITIJIMHBI

Ne Ccbliika Ha HanmenoBanue pa3padoTku
n/m HHopManOHHBIN pecypc B 3JIEKTPOHHOM dopme AoctymHocts,
1. http://www.biblioclub.ru OnekTpoHHO-0MOaMoTeuHass | Perucrpanus yepes
cuctema (3bC) m0001  YHUBEPCUTETCKUM
YHuBepcuTeTcKas Onbimoreka | KOMIBIOTEP. B
OHJIaWH naJpHEeHIeM
VHIUBUY AJIbHBII
HEOTPAaHUYEHHBIA JTOCTYI
u3 000l  TOYKH, B
KOTOPOH HMMEETCA JOCTYII
K cetu MHTEpHET
https://biblio-online.ru/ DnekTpoHHas OMOIMOTEKA Perucrparus B
2. IOPAUT oubmuoreke EIY  wum.
N.A. bynuna
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https://urait.ru/bcode/510485
https://biblioclub.ru/index.php?page=book&id=703363
https://biblioclub.ru/index.php?page=book&id=601503

3. http://edu.ru/ Poccuiickoe  o0pa3oBaHue:
DenepajbHbIil nopTaJ. CBOOOIHBIN TOCTYTI
Bxurouaer

CCBUIKM Ha MOPTalbl U CaNTHI
00pa3oBaTeNbHBIX
YUPEXKICHUN;
roCy/IapCTBEHHBIC
o0Opa3oBaTeNnbHble CTaHAAPTHI;
HOPMAaTUBHBIC JAOKYMCHTHI,
KaTajor AKCKYpCHl u
00yYaroIuX MPOrpamM.

VI.COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI TAHHbBIX
N MTHOOPMAIIMOHHBIECITPABOYHBIE CUCTEMbI

Perucrpanus uepes
000
YHUBEPCUTETCKUN
KOMITBIOTED.
DNeKTpOHHO-OUOIMOTEeUHAS B manpHelimem
1. 1.| http:/www.biblioclub.ru cucrema (I50) NPE/IOCTaBIACTCA
YHuBepcurerckas 6u0ImMoTeKa HEOTpaHUYCHHBIN
OHJIANH VHIUBUY AJIbHBII
JOCTYTI U3 JII000H TOUKH,
B KOTOPOU UMEETCS
JOCTYN K CETH
HNutepHer
Poccutickuit nHGOpMaIIMOHHBIN
2. www.elibrary.ru noprai B 061aCTH HayKH, CBoOoaHBIM JOCTYIT
TEXHOJIOTUH, METUIIHBI 1
o0Opa3oBaHUs

VII. JUOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE
IHPOI'PAMMHOE OBECIIEYHEHUE

[Ipu peanuzanuu yueOHON JUCHUTUIMHBI IPUMEHSETCS CIISAYIOIIee JTUIIEH3NOHHOE
¥ CBOOOJIHO pacrpocCTpaHsIeMOe MPOrpaMMHOe o0ecTieueHHE:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice

VIII. OBOPYJIOBAHUE Y TEXHUYECKHME CPEJICTBA OBYUYEHMS,
HEOBXO/JIMMBIE JJIs1 OCYIIECTBJIEHUS OBPA30OBATEJIBHOIO
MPOLECCA MO JUCHUIJIMHE

YuebHble  3aHATHS  TPOBOJATCS B AyJUTOPHSIX,  YKOMIUIEKTOBAaHHBIX
CTHEIMATM3UPOBAHHON MeOeNbl0, B TOM 4YHCJIE CTAallMOHAPHBIMH WJIM TEPEHOCHBIMU
TEXHUUYECKUMHU CPEeJICTBAaMHU 00yUueHUsl (MPOEKTOpP, IKPaH, KOMIILIOTEP/HOYTOYK).
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http://edu.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/

CamocrosiTenbHas paboTa NPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKOW C BOBMOXXHOCTBIO MOJKIIFOUCHUS K ceTH « HTepHeT» 1 obecrneueHneM 10CTyna
B AJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA.
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