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1. HEJIb 1 3AJTAYY OCBOEHMUSA JTNCHUTIJINHBI



Henp aMCHUNIMHBL:

Pa3BuTne mno3HaBaTENbHBIX MHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
nporecce U3y4eHHsI XUMHUH OKPYKaloIIel Cpe/ibl; pa3BUTHE JIOTUKU U (PU3UKO-XUMHUYECKOTO MBIIIICHUS;
(dbopMUpOBaHHE Yy CTYJCHTOB HABBIKOB NPOBEACHUS XHMHYECKOTO aHaiu3a OOBEKTOB OKpYKaroIIei
Cpelbl U METOJOB KOHTPOJISI 3a €€ COCTOSIHMEM, OLIEHKH BO3MOKHBIX IOCJIEACTBUM IPOMBIIIIEHHBIX
BBEIOPOCOB W IPOIECCOB JKMU3HEACATEIBHOCTH YEIOBEKAa HAa COCTOSHHE aOMOTHYECKUX KOMIIOHEHTOB
ouochepsl.

3apaum:

1. M3ydeHue TeOpeTUYECKUX OCHOB OPraHUYECKOIr0 CUHTE3A.
2. CozmaTh MPEACTAaBICHHE O MPEAMETE SKOJOTUYECKON XMMHH, CBS3H €€ C JPYIMMH HayKaMH,

OCHOBHBIMH TE€PMUHAMH U MOHATUSIMU HAYKH.

3. V3yunTh WCTOYHMKM TIOCTYIUIEHUS B OKPYXAIOIIYIO Cpeny XHUMHYECKHX COEIMHEHH,
3arpsI3HAIONINX OKPYXKAIOIIYIO CPEeay, U CIIOCOOBI UX YTUIIU3ALUH.

4. CosznaTh NpeACTaBlIEHWE O BHYTPEHHUX M BHEIIHUX Treocdepax 3eMiM: HPOUCXOXKJIEHUE U
9BOJIIOLIHS 3€MHOM KOPBI;

5. M3yuuTh OCHOBHBIE XHMHYECKHE peakuuu B aTMocepe U ruapochepe ¢ COeIUHEHUSIMU

AHTPOMOTEHHOTO MPOUCXOKACHUS, TPUBOAIIMMU K COBPEMEHHBIM 3KOJIOTHYECKUM MpoOIeMam.

6. CozmaTh 4eTkoe mpejcTaBiIeHHe 00 aHTPONIOTEHHOM BO3/CHCTBHHM HAa paBHOBECHE B NPUPOJAC H

MEKIYHAPOAHBIX YCHIIUAX IO KOHTPOIt0 cocTostHUs OC.

7. W3yuuth MeTonbl KOHTpOJsi coctosiHUus OC (ocyliecTBieHHE OMOJIOTMYECKOTO M XHMHUYECKOTO

MOHHUTOPHHTA).

8. AmanTupoBaTh 3HAHHS M0 M3YY4aEeMOW TUCHUIUIMHE K W3YYEHHIO KOHKPETHBIX TEM IIKOJBHOTO

Kypca XUMHH.

9. OOy4MTb CTYAEHTOB YTUIM3UPOBATh MIPOAYKTHI IIKOJIBHOIO XUMHUYECKOTO 3KCIIEPUMEHTA

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOIPAMMBI

Jucrtunnuaa B51.B.02.J1B.04.02 «XuUMHsI OKPYXKAIOIIEH Cpeap» SIBISETCS 4acThi0 yueOHOTO TUTaHa
mo HampasieHuto mnoarotoBku 44.03.05 Ilemarormveckoe oOpaszoBanue (¢ AByMs mpoduisMu
MOoAroToBKH), npodunu «buonorus u xumusy. JlaHHas JUCHUIUIMHA OTHOCHUTCA K AMCLHMILIUHAM I10
BbIOOpY. Jductmmnnaa 51.B.02./1B.04.02 «XuMHS OKpyX arolen cpeapl» BriroueHa B 0ok b1.B.02
«XuMus» yactu, GopMUpPYeMOil ydacTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHUM, TUCIIUILTUHBI (MOJIYJIHN) IO
BbIOOPY ([IB.5). Quctmmmna peanusyercs 8 HTT'CITU (¢) PTTIITY nHa xadenpe ecTecTBEHHBIX HAayK U
(bu3MKO-MaTeMaTH4YeCKOro 00pa3oBaHUsl.

HucuumnuHa «XUMHS OKpY)Karollled cpeib» HeoOXoauma [Uisi MOJATOTOBKU CTYIEHTOB K
MIPErnoJaBaHuI0 Kypca XUMHH U 001el 6uosoruu B mkoie. JuciumimHa « XuMus OKpyKarolel cpeabh»
3aHMMAaeT BaXHOE MECTO B CHCTEME IMOATOTOBKHM YYUTENs, CIIOCOOHOTO pemiaTh 3aJayu, CBSI3aHHBIE C
pedopmoit obireoOpazoBarenbHOM U MpodeccHoHaNbHOM IIKOJNBL. M3yueHue NaHHOW AMCHUILIHHBI
MPU3BAHO TOJTOTOBUTH Y4WUTENs A pabOThl B YCIOBHUSIX MPOMUIBLHOIO OOY4YeHUS (XUMUYECKUH,
XUMHKO-OHMOJIOTUYECKUI, MEIUIUHCKUN Tpo(dUiIn), BOOPYKHTh €ro HEOOXOIWMBIMH 3HAHHSIMH IS
MpPEernoJaBaHusl d3JCKTUBHBIX KYpPCOB U OPraHU3allMd HAay4YHO-HCCIIEIOBATENbCKON JIeATEIbHOCTH
IITKOJIbHUKOB.

N3ydeHne maHHOW MUCIMIIMHBI MPU3BAHO MOMOYb YUUTENISIM CPEAHEW MIKONBI Mpu (OPMHUPOBAHHUH Y
yUYalIuXcsl MPaBUIBLHOTO MPEICTaBICHHUS O XMMHUYECKOM COCTaBE U KOHTPOJIE COCTOSIHUS MPUPOTHOU
Cpelpbl.

bazoii 1yt ee 0OCBOGHUS SBISIOTCS 3HAHUS, YMEHUS U HaBBIKH, MTOTy4aeMble B MPOIECCE U3YUCHUS
6a3oBbIX aucuuiuinH: «Heopranuueckas xumusi», «OpraHudeckas XUMUS», «AHATUTHYECKAsS XUMUS»,
«Dusnueckas XUMHUSD.

[ToaToMy 3Ta mporpamMma COCTaBJI€HA C Y4€TOM HEKOTOPBIX TEM, M3y4aeMbIX Ha 3aHSTHUSX IO
CMEXHBIM JUCHHUIIIMHAM, YTO Ja€T BO3MOKHOCTH UCIIOJIb30BaTh MHTETPUPOBAHHBIN MOJX0] B O0y4SHUH.

3. PE3YJIbTATBI OCBOEHUSA JUCIUIIJIMHbI



[Ipouecc wu3ydyeHUs AUCHUILIAHBI
KOMIIETEHIINN

VYK1. Cnocoben
OCYILIECTBIATh TOUCK,
KPUTHYECKUI aHAJIN3
U CHUHTE3
nHpOpMaLny,
MIPUMEHSATD
CHUCTEMHBIN ITOAX0
JUISL pEUIEHUS
MOCTaBJICHHBIX 3a]1a4

NVYK 1.1. 3uaeT 0CHOBHBIE UICTOYHUKHA 1 METOIBI TOMCKA
nH(bOpPMAIHU, HEOOXOIUMOM JISl PEIICHHUS MTOCTABICHHBIX 337124

NVYK 1.2. Ymeer ocymiecTBIATh MOUCK HHPOPMALUU IS
pelIeHus TOCTABICHHBIX 33/1a4, TPUMEHSITh METO/IbI
KPUTHYECKOTO aHAIM3a U CHHTE3a HH(OpMaIIH

NYK 1.3. I'pam0THO, TOTUYIHO, APTYMEHTHPOBAHHO (hOPMHUPYET
COOCTBEHHBIC CYXICHHUS U OIICHKH; OTINYaeT (DAaKThl OT MHCHHIA,
WHTEPIPETAIUHN U OTICHOK; MPUMEHSIET METOJIbI CHCTEMHOTO
TTOJTX0J1a JIJTSl PEIICHUS TIOCTABIICHHBIX 33129

OIIK-8. Cnocoben
OCYLIECTBIIATH
MIEJArorn4ecKyro
NEeATENBHOCTD Ha
OCHOBE CIEIUAIbHBIX
HAay4YHBIX 3HAHUHI

NOIIK 8.1. 3naer ucroputo, TeOpHI0, 3aKOHOMEPHOCTU U
MIPUHIIUIIBI TOCTPOEHUS U (PYHKLIIMOHUPOBAHUS
00pa3zoBaTeaLHOTO MPOIecca, POJib U MECTO 00pa3oBaHUs B
YKW3HU YeJIoBeKa 1 00IecTBa

HOIIK 8.2. ¥MeeT ucnosb30BaTh COBPEMEHHBIE HAayYHbIE 3HAHUS
TICUXOJIOTO-TIEArOTHYECKOTO U MPEAMETHOTO (TIPOHIBHOTIO)
CoJIep>KaHus AJIsl OpraHu3anuy yueOHo! U BHEYy4eOHO
JeSITEIbHOCTH B CCTEME OCHOBHOTO U JIOTIOJIHUTEIBHOTO
00pa3zoBaHMs IeTEH

HOIIK 8.3. [IoAroToBiIeH K NPUMEHEHUIO CITENHATIBHBIX
Hay4HbIX 3HAHUH [Tl OCYIIECTBICHUS NeJarornyeckon
JESTETLHOCTH (TIPOCKTHOMU, y4eOHO-UCCIIEI0BATEIILCKOMH,
WUTPOBOM, XyH0KECTBEHHO-ICTETUICCKOU, (PU3KYIBTYPHOM,
JIOCYTOBOM H JIP.) C YYETOM BO3MOXKHOCTEH 00pa3oBaTeIbHOM
OpraHHu3aIiK, MEeCTa )KUTEIbCTBA U HCTOPUKO-KYIBTYPHOTO
CBOEOOpa3us pernoHa

IIK-3 — cnocoben
MPUMCHSTh
MPEeIMETHBIC 3HAHUS
IIPH peaTn3aIuu
00pa30BaTeILHOIO
mporecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHLIMIIBI U YPOBHHU
(hopMUPOBaHUS U peaTu3allii CofepxKaHus 00pa3oBaHus;
CTPYKTYPY, COCTaB U TUAAKTUYECKUE €AUHULIBI COIEPKAHUS
HIKOJIBHBIX MTPEIMETOB: ...

3.2. YMeeT oCyIIeCTBIATh OTOOP YUeOHOTO CoepyKaHus IS
peanusaiyu B pa3iuyHbIX (popMax oOyueHus: B COOTBETCTBUH C
JUIaKTUYECKUMU LEISIMU U BO3PACTHBIMU O0COOCHHO CTSIMU
00yJaromuxcs

3.3. Bnazmeer nmpeaMeTHbIM COJICpKaHUEM; YMEHUSIMU 0TOOpa
BapUATHBHOTO COJCPIKAHUS C YYETOM B3aMMOCBS3U YPOUHOU U
BHEYPOUYHOU hopM 0OydeHHs

[TK-6 Criocoben
OPHUEHTUPOBATHCS B
BOMpOcax OMOJIOTHH U
XMMHH Ha
COBPEMEHHOM YPOBHE
Pa3BUTHSI HAYYHBIX
HaIlpaBJICHUH B
JAHHBIX 00JIACTAX

HIIK 6.1. 3naer:

oO11ue MOHATHS, TEOPUH, TTPABUIIA, 3aKOHBI, 3aKOHOMEPHOCTHU
MPEIMETHBIX 00NacTel OMONIOTHS M XMMHUS; 3aKOHOMEPHO CTH
pPa3BUTHSI OPraHUYECKOTO MUPA;

OCHOBHBIE IPUHIIMIIBI TEXHOJIOTHYECKHUX MTPOLIECCOB XUMHUECKUX
MPOU3BOJICTB U CIIOCOOEH HCIIONB30BaTh MOTYUYE€HHBIE 3HAHUS B
npodeccruoHabHON AeITeTbHOCTH

HIIK 6.2. Y™meer:

OOBSCHATH XUMUYECKUE OCHOBBI OMOJIOTHYECKUX MTPOILIECCOB U
(bu3HONIOTHUeCKHe MEXaHU3MBI pa0OThI Pa3TUYHBIX CUCTEM U
OpPraHOB PacTeHM, )KUBOTHBIX U YEJIOBEKA; OPUEHTUPOBATHCS B
BOIPOCaX OMOXUMUYECKOTO STMHCTBA OPTAHUYECKOTO MUDA.

WIIK 6.3. Bnageer:

KJIACCUYECKUMU ¥ COBPEMEHHBIMU METOIaMU U METOINYECKUMU
MprUeMaM¥ OPTraHU3aIMHU U POBEICHHUS JIA00PATOPHBIX,
IKCIIEPUMEHTATBHBIX U MOJIEBBIX UCCICTOBAHUMA B IPEIMETHBIX
00acTAX OHOJIOTUA U XMMHSL.

HampaBJieH Ha (OpMHUpPOBAHWE U PA3BUTHE CIEAYIOIINX




B pesynbraTe 0CBOCHUS AUCHUILIMHBI CTYCHT JOJDKEH 3HATD!

= XUMUYECKUH cocTaB aTMmochepsr;

— XUMHYECKHI COCTaB THAPOCHEPHI;

— XUMHYECKUI COCTaB JTUTOCQEPHI;

— OCHOBHBIE XUMUYECKHE peakuu B atmocdepe u ruapochepe;

— OCHOBHBI€ ITUKJIBI MUTPAIIH XUMUYECKHUX 3JIEMEHTOB;

— riao0anbHbIe OMOTEOXUMUYECKHUE ITUKITHI;

— aHTPOTNIOTEHHOE BO3/ICHCTBUE HAa PABHOBECHE B TIPUPOJIE;

— TOCJIEACTBUS AHTPOIIOTEHHOTO BO3/ICHCTBHS: 00pa30BaHUE KUCIOTHBIX TOXKICH,
(OTOXUMHYECKOTO CMOTa, TPUYUHBI [IBETEHUS BOBI, pa3pylIeHHEe 030HOBOTO CJIOS, KYJIBTYPHOTO
HaCJIe/IUs YeTIOBEUECTBA;

— METOJIbl OYMCTKH ra3000pa3HBIX U PACTBOPEHHBIX 3aTrPSA3HSIONINX BEIIECTB B TPOMBIIICHHBIX
Macimrabdax;

— ricrouHuKH 3arps3Herns OC coeMHEHUSIMH TSDKEITBIX METAIIOB U MX BIIMSHUE HA )KUBOU
OpraHusM;

— IPUYUHBI PAIMOAKTUBHOTO 3arpsi3HEHUs, ClIOCOObI 3aX0poHeHHs 0TX010B ADC;

— OCHOBHBIE€ M&XJAYHAapOaHbIE coramenus o 3amure OC;

yMeThb:

— HCIIOJIF30BaTh COJIEPIKAHKE Kypca B 0OYUYEeHHH XHMHH B IIIKOJIE;

— OOBSCHATH MPHYUHBI BOSHUKHOBEHHUS TII00ATBHBIX KOJIOTHYECKHIX TTPOOIeM;

— BCKpPBIBaTh BOCTIUTATEIFHBIC ACTIEKTHI SKOXUMHUECKOTO 00pa30BaHUS;

— MPOBOJIMTH IKCIIEPHMEHTAIBHYIO PA0OTY € yJaIIUMUCS 110 OXpPaHEe OKPYXKAIOIIEH Cpe/Ibl;

BJIA/1€Th:

— CHCTEMOM MOHATUH KOJOTHYSCKON XUMUH;

— 3HAHUSIMU O XUMHYECKHX BEIIECTBAaX, OTPULATEILHO BIMSAIOIINX HA OKPYXKAIOLIYIO CPENy;

— 3HAHUSIMHA XUMHYECKHX MPOIIECCOB, N3Y4aeMBbIX B IIKOJIBHOM Kypce XUMHHU, OTPUIIATEIIEHO
BJIMSIONINX HA OKPYXKAIOLIYIO CPely; OTACIbHBIMA XUMHYECKUMHU U ONOJIOTMYECKUMH METOIaMH
MoOHHUTOpUHTa cocTosaHuss OC

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

4.1. O0beM TUCHUILUIMHBI U BUAbl KOHTAKTHOH M CAMOCTOSITEJIbHOM PadoThI
OO6mast TpyJO0EMKOCTh JTUCHUILIMHBI COCTABISIET 6 3a4. ed. (242 daca), UX pacrpeacsieHue o
BHJIaM paboT mpenacTaBieHo B Tabmuie No 1.
Tabmuma Ne 1

Pacnpenesienne TpyA0eMKOCTH TUCHUILIMHBI 10 BUAAM padoT

dopma 00yueHus
Bun paboTsl Ounast
9 cemectp

OO0mast Tpy/10eMKOCTh JHCIHMILIMHBI 110 YYeOHOMY IUIaHY 144
KonTakTHasi paboTa, B TOM 4KCIE: 50
Jlexiun 14
[IpakTHyeckue 3aHsTH 36
CamocrosiTesbHast padoTa, B TOM YHCIE: 94
N3yueHnune TeopeTnueckoro Kypca 58
CamomoAroToBKa K TeKylIeMy KOHTPOJIO 3HaHUH

IloaroToBka K 3K3aMeHy 36

4.2. ConepxaHue ¥ TeMATH4YEeCKOE IJIAHMPOBAHUE TUCHUILINHBI



TemaTnyeckuii NJIaH IUCHUILIMHBI

HaumenoBanue pa3aenoB u Tem Bun KOHTAKTHOM DopMBI TEKYLIETO
JUCUUTUTMHBI (MOJYIIST) paboThl, yac KOHTPOJIA
m = yCIIeBaEMOCTH
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.Tema 1. XuMHYECKHE aTOMBI, MOJICKYJIbI, 8 1 - 2 - 5 cobece0BanmeE,
3JIEMEHTBI - OCHOBA CTPOCHUS peleHue 3a1a4q
OKPYXAIOIIE Cpesbl. DHEPTHUs
Tema 2. Kocmuueckas 8 2 - 2 - 4 cobecenoBaHue
pacpoCcTpaHeHHOCTh XUMHYECKUX 1o BOIPOCaM
aneMeHToB. CTpoeHHe M COCTaB COHEYHOM TEMBI
cuctemsl. [1aHeTsl 3eMHOM IpyIIIbI
Tema 3. OcHoBHBIE Chepbl 3eMITH. 11 2 - 6 - 3 oTyer 1o
XUMHYECKUHA COCTaB nabopaTopHOM
pabore u
3aJIaHUSIM
Tema 4. J)KuBoe BeliecTBo, ero (GyHKIHH, 6 1 2 3 cobeceoBaHue
o6uochepa. Hoocdhepa o BOIIpoOCcCaM
TEMBI.
Tema 5. TnobanbHbIe OMOXHUMUYECKHE 10 2 2 6 cobeceoBaHue
IIUKITBI o BOIIPOCAM
TEMBI.
Tema 6. AHTpOIIOI'eHHBIC BO3/ICHCTBHUE Ha 10 2 2 6 cobecenoBaHue
paBHOBECHE B TIPUPOJIE o BOIIPOCAM
TEeMBI, pelIeHue
3aJ1au
Tema 7. XuMuueckoe 3arps3HEHHE. 10 2 4 4 oTYer 1o
KoHTpons 3a cocTossHHEM OKpYKarOLIeH nabopaTOPHBIM
cpenbl. MOHUTOPUHT paboram u
3aJIAaHHSIM.
MTOJITOTOBKA K K3aMEHY 36
BCEIO | 144 | 14 36 94
IIpakTHyecKkue 3aHATHA
No HanmeHnoBaHwue 1abopaTopHBIX padoT Komn-Bo
paszena ayJ.
4acoB
1 Tema 1 Xumuyeckue aTOMbI, MOJICKYJBI, SJEMEHTEHI OCHOBa CTPOCHUS 2

OKpYy’Karolel cpenpl. JHeprus

N

Tema 2 Kocmuyeckasi pacnpOoCTpaHEHHOCTh XUMHUYECKHUX 3J1eMeHTOB. CTpoeHue u
COCTaB COJHEYHOH cucteMbl. [lnaHeTsl 3eMHOW Ipynibl

N

Tema 3. Atmocdepa

Tema 4. 'unpocdepa

Tema 5. Jlutochepa

Tema 6. Kusoe BemiectBo, ero ¢pyHkuuu, ouocdepa. Hoocdepa

glbhwWwiw

Tema 7. I'nobabHble OMOXUMHAYECKUE [IUKIIBI

NININININ




6 Tema 8. AnTponioreHHble BO3AEHCTBUE HA pABHOBECHE B IPUPOAE 2

~
N

Tema 9. IlapuukoBblif 3 GEeKT U KUCTOTHBIE JOXKIH

7 Tema 10. Onpenenenue koHuenTpanuu CO2 1 3a0bUICHHOCTH BO3yXa 2

4.3. Conepxanue pa3iesoB (TeM) IMCHUILINHBI
Jlekuuonnsblii kype (14 yacos)

Jleknusi 1. BBegenne. XuMnueckue aToMbl, MOJIEKYJIbI, 3JIEMEHTbl - OCHOBa CTPOEHHS
OKpY:kamoulei cpeabl. JHeprus. (2 yaca)
[Ipeamer xumuu oxpyxatomeid cpeapl. CBA3b € JIPYTMMH XUMHUYECKUMU HAyKaMH.
Oco0eHHOCTH XHMHYECKUX MPEBPAIICHUN B IPUPOTHBIX CHCTEMAX.

XUMHUYECKUE DIIEMEHTBI, aTOMBI, MOJIEKYJIBI — OCHOBa CTPOEHHUSI OOBEKTOB OKPYXKAIOIUIEH CpEeIbl.
Opranu3anus JIeMEHTOB B )KMBBIX M HEXKHUBBIX cUcTeMax. OpraHM4eckue U HEOPraHUYECKUE MOJICKYIIHI.
[IpuponHbie U CUHTETUYECKHE OpraHuYeckue coeauHeHus. [Iporecchl pocTa pas3ioKeHus, TOPEHUs Kak
JIOKA3aTelIbCTBO 3aKOHAa COXpaHEeHHs Macchbl. OHeprus. CBs3pb MEXIy BEHIECTBOM U DJHEpruei.
AKKYMYJIATOPBI SHEPTUHU B TIPUPOJIC.

Jleknus 2. 'eoxumunyeckasi ucropus miaHernbl 3emJs. (2 yaca)

['eoxumuyeckas uctopusd IiaHeTsl 3emiid. BHyTpeHHee cTpoeHne 3eMIld.

Xumus 3Be3n W 1aHeT. KocMuueckass pacmpOCTpaHEHHOCTh XHUMHYECKHUX —JJIEMEHTOB.
[TpoucxoxaeHue MmIaHeT COJIHEYHON CHCTEMBI, X KpaTKas XapaKTepUCTHKA. XUMHYECKHE 0COOCHHOCTH
IIJIAHET 36MHOU T'PYIIIBI.

Jleknust 3. OcHoBHBIE cepbl 3eMiIn, XUMUYECKHI cocTaB (2 yaca)

['eoxumuyeckas MoJieb 3eMJITH, UCXOIHBIN COCTaB IJIAHETHI.

JIutocdepa. DneMeHTHBINA cocTaB. OU3NKO-XUMUYECKHE TIPOIIECCHI, TpOTEKaroIue B uTochepe:
¢uznyeckoe W XMMHUYECKOE BhIBETpUBaHUE, 00pa3oBaHHE OCAJOYHBIX MOpoJa. MuHepaabHbIe pecypchl
muTtocdeprsl. MuHEpasbl ¥ TOPHbIE TOPOIbI.

I'uapochepa. OOBEM rTHIpocdepbl. XuMuueckwii coctaB ruupocdepsl. buoxumuueckue
mporecchl B MOpsX M okeaHax. DoTtocuHTe3. MuHEpalbHBIE pecypchl OKeaHa. bydepHble cHCTeMBbI
ruapocdepsl. ['maponoruveckuii Uk U cTpoeHue ruapocdepbl. OCHOBHBIE BHIbI MPUPOIHBIX BOJI.
CriocoObl  kaccuuKaMy OPUPOAHBIX BOA. Munepanuzanus. OCHOBHBIE AaHHUOHBI M KAaTHOHBI.
Opranuyeckuie BellecTBa B MPUPOIHBIX Bojoemax. TpaHnchopmalns MoBEpXHOCTHO -aKTUBHBIX BEIIECTB B
NPUPOAHBIX BoAax. Tpancdopmanuss HedTH U MPOAYKTOB ee mepepaboTku. CoeluHEHHs TKENbIX
METaJJIOB B IPUPOJHON BOJE, WX HMCTOYHUKU, XMMHUYECKHUE MPOIIECCHl, MPHUBOIAIINE K 0Opa30oBaHUIO
pacTBOpUMBIX (OpPM COEOUHEHHMM TSKENIbIX MeTauioB. DopMbl CyIIECTBOBAHMS METANIOB B BOAHBIX
JKOCHCTEMaxX. BiMsHuE TSHKENbIX METaUIOB Ha pa3BUTHE KMBOTHBIX U pacTeHUil. CTOYHBIE BOJBI,
OMOJIOTHYECKHE U XMMHYECKHE CIIOCOObI OUMCTKH CTOYHBIX BOJ. IloAroToBka BoAbI sl OBITOBBIX HYKI,
CTEpHJIM3alUs BOJbI XJIOPOM, IEPOKCUIOM BOJOPOIA, O30HOM.

Atmocdepa. Crpoenne. CoctaB. XUMHUYECKHE TMPOIECCHl BHEMIHUX oOnacTell aTrMocdepsl:
peakiuu (oTtoauccounanuy, ¢orornonusanuu. lIpomeccsl oOpa3oBaHHs M PEKOMOMHAIIMM HOHOB B
BEPXHUX CIOAX aTtMocdepbl. DIEeKTpoHbI B MOHOChepe M (POTOXMMHUYECKHE MpOIEecChl B HOHOC(hEpe.
AnTponoreHHoe BiusHHEe Ha MOHOChepy. O30HOBBIN CIOH, €ro oOpa3oBaHWE U Pa3pyILIEHUE, POJIb.
"O30HOBbIE AbIpHl". BO3MOXKHBIE XMUMUYECKHE M TUAPOJUHAMUYECKHE MPUUYMHBI CHUXKECHHS
KOHIIEHTpallMl O030Ha B cTpatocdepe. Jlerpamamusi 030HOBOTO CJOs Kak TiobanpHas mpobiema.
buonorudeckass poib 030HOBOTO ciosi. BnusiHue aHTpomoreHHOro (akrtopa ¥ (TOPXIOPYIIepoI0oB Ha
COCTOSTHUE 030HOBOTO cJ10s. bopb0a ¢ ucToleHneM 3arnacoB 030Ha.

KnumaTtndeckre mMOCHENCTBUS HM3MEHEHHsS XHUMHYECKOro cocTaBa atMocdepsl. I[lapHHKOBBIH
addekt. [Tapaukosbie Ta3bl. ['100anbHOE H3MEHEHHE KIIMMATA.

Tponocdepa. I'panunet  Tpomocdepsl. IlosiBieHne wu  KOHIEHTpanus (OpUpPOJIHAS |
aHTPOTIOTEHHAs ) IpUMecel B Tporocdepe.

Crparocdepa. ['panulis u cTpykTypa 000s104KkH. BiusHue aHTponoreHHoro (axkropa



Jlexuus 4. )Kusoe Bemectso, ero pynknuu, onocepa. Hoocepa (2 uyaca)

Omnpenenenue Ouocheps mo B.M. Bepnaackomy. J)KuBble U HEXUBBIE KOMIIOHEHTHI Ouochepsl.
DKOCHCTEMBI KaK (DYHKIIMOHAIbHBIE €IUHUIBI Onocdeprl. OnpeneneHne dKOCUCTEMbI, OMOTHYeCKas U
abuoTHyeckass CTPYKTypa 3KOCHUCTeMbl. B3ammoneiicTBue OMOTHUECKHMX M a0MOTHUYECKUX (HaKTOPOB.
Hoocdepa. B3aumoneiictBue npupoasl u odmiectBa. buocdepa kak nuHamudeckas cucrtema. CHCTEMBI
MOJIeP)KaHUs J)KU3HU M CUCTEMBI TOAJepKaHUs IUBHIN3aK. L[UKIMYHOCTh mporieccoB u Onocdepe u
YCTOMUMBOCTE. BO3MOXXHOCTH HEOOpaTHMMBIX HM3MEHEHUH  (DU3MKO-XHUMUYECKHX XapaKTEPUCTHK
onocdepsl.

Jlexnus 5. I's106aabHbIe 0MOreoXuMHYeCKHe HUKIIBI (2 Yaca)

buorensl u ux ucrouHukd. OCHOBHOW NMpHHIWN (YHKIMOHHPOBAHUS dKOCHUCTEM. KpyroBopoT
yriepoaa, pocdopa, a3ota, cepsl, Kuciaopoaa. Azotopukamus. XuMUUECKHE TPOIIECCHl TPH KPYyroBOPOTE
6uoreHoB. KpyroBopot Bojibl B IpUpO/JIe, U3YyUEHHE KPYTrOBOPOTA BEIIECTB B IIKOJILHOM KypCe XUMHUH.

Murpanusi XUMHYECKUX 1EMEHTOB. TeXHOPUIBHOCTh XUMHUYECKUX 3JIEMEHTOB.

AHTpOIIOTEHHBIE HapYIIEHUs OHOT€OXMMHUYECKHX KpyroBopoToB. Hapymienune kpyrosopora
OMOTreHOB I0J1 BO3JICHICTBUEM CEIBCKOTO X0341CcTBa. BhlllienaunBanne noys.

3arpsi3HEHHE BOJ U BOBJIEUEHUE B KPYrOBOPOT TEXHOQWIBHBIX 3JEMEHTOB. SI0XMMMKATHI.
[IpobGnema Ounoakkymynsuuu. BoBieueHHe MNPOMBIIIIEHHBIX, TPAHCIOPTHBIX BBHIOPOCOB B OOMMMI
KpYroBOPOT BEIECTB.

Jlexkuust 6. AHTpOMNOreHHbIEe BO3/eiicTBHE Ha paBHOBecHEe B npupojae
AHTpPOIIOTEHHBIE M €CTECTBEHHbIE IpoIlecChl 00pa3oBaHUs COEIMHEHUM a30Ta, yIiepoja U Cephl B
okpyxartomeid cpene. CoemuHeHUs IPYruX 3JeMEHTOB B atMmocdepe. [lytu yTwnm3anuu OCHOBHBIX

3arpA3HSIOINX atMochepy BEIIECTB B MIPOMBIIUIEHHOM Mmaciirabe.
KucnoTtHeie 1oxau 1 BX BO3IEHCTBHE Ha OKpYKatoNIyro cpeny. [Iytn o6pa3oBaHus KMCIOTHBIX JOXK/IEH B
atmocdepe.

@DOTOXMMUYECKHIT CMOI, OCHOBHbIE XHMHYECKHE peaklHUH, NpHUBOJANIME K 00pa3oBaHUIO
(hOTOXUMHUYECKOTO cMora.
O30HOBBIN clOM B cTparocepe — 3amuTHas o00070Yka 3eMJIM OT BO3IACHCTBUS KOCMHUYECKOTO

KOpPOTKOBOJIHOBOTO M3nyueHus. Llukn Uemnena. Karanuzatopsl pasinoxeHust 030HOBOTO cio0si. O30HOBBIE
IbIpbl. HoBBIE TUIIOTE3BI pa3pyllieHrs 030HOBOTO CIIOSI.

Jlekuust 7. Xumuueckoe 3arpsizHeHue. KoHTpPoJIb 3a COCTOSIHMEM OKpY’KalIel cpeabl.
MounurtopuHr (2 yaca)
XUMUYECKUI KOHTPOJb OKpyXkarouieil cpenpl. OnpeneneHre MOHUTOPUHIa. MOHUTOPUHT 3arps3HEHUS
CTOYHBIMHU BOJIaMU. MOHHUTOPHUHI KHCIOTHBIX OcCaAkoB. CTaHIapThl KayecTBa OKPYXKAIOIIEH Cpelbl.
Mesx1yHapOAHbIE TOTOBOPHI KOHTPOJISL OKPYKAIOIIEH CPeIbl.

5. Oo0pa3oBaTejibHbI€ TEXHOJOTHHI
JlJig TOCTIDKEHUS MIAHUPYEMBIX pe3y/bTaToB 00y4eHHUs, B AUCHUILTUHE «OpraHuyecKuil CUHTE3»
UCIOJIL3YIOTCSl Pa3IMuHbIe 00pa30BaATEIbHBIE TEXHOJIOTHU:

- HHQbOpMClL}MOHHO-KOMMyHMKLZL;MOHHble mexHosocuu CBA3aHbl C UCIIOJIB30BAHUEM JICKIIMOHHO-
MPE3EHTALIMOHHOTO METO1A.

- ﬂeﬂmeﬂbHOCWlele npaKmuKo-opuermupoeartvle mexnojiocuu B IaHHOM KypCC€ HaIIpaBJICHBI
Ha (QOpMHUpPOBAHHE CHUCTEMBI TMPAKTUYECKUX YMEHHUH B OONACTH CHHTE3a MPOAYKTOB OCHOBHOTO
OpPraHMYECKOTO CHHTE3a IyTeM MPOBEICHHUS B YCIOBUIX J1a00paTOPUH SKCIIEPUMEHTAIBHBIX padoT.

- Jluunocmno-opuenmuposannvlie mexHoio2uU 0OyueHus PeaTU3yTCs B pe3yibTare
WHIUBUAYAIBHOTO OOIIEHHS MpernoiaBaTessl U CTyIeHTa Ha KOHCYAbTAIUIX, TP MOATOTOBKE OTYETOB IO
nabopaTopHBIM paboTaM M UX 3alUTe, PU BBIMOJIHEHUN JOMAIIHUX HHIWBUYaTbHBIX U TMPAKTHYECKUX
3amanuii. Bce 3T BUIBI paboOT CIOCOOCTBYIOT Pa3BUTHIO Y CTYACHTA CAMOOPTaHHU3AIUH, KOMMYHUKAIIMH
Y TBOpPYECTBA.



6. Y4eOHO-MeTOAMYECKHE MATePHAJIbI
6.1. Opranu3anusi cCaMOCTOSITeJIbHOH PadoThI CTY1eHTOB

Temsbl 3ansaTHIH KosanyecTBO yacoB Coaep:xxanne Dopmbl
Bcero | Ayautop- | CamocTosi | camocToATeabH | KOHTpoJss CPC
HBIX T. paboThl 0i1 padoThI

Beenenue. 8 3 5 ITpopaborka caMmocCT. paboTa,

Tema 1.XuMu4yecKkue aTOMBI, MaTepHaJIOB cobecenoBaHue

MOIJICKYIJIBI, 3JIEMCHTbI = JICKIINU.

OCHOBa CTPOCHUS

OKpYy’Karolen Cpenpbl.

OHeprus

Tema 2. Kocmuueckas 8 4 4 [TpopaboTka caMocT. pabora,

pacnpocTpaHeHHOCTh MaTepuajoB cobeceoBaHme

XUMHNYECKUX DJIEMECHTOB. JICKIINHU.

Crpoenue u cOCTaB

COJIHEUHOM CHUCTEMBI.

IInaHeThl 3¢MHOM I'pyIIIBI

Tema 3. OcHOBHBIE Cephl 11 8 3 ITpopaborka camocCT. paboTa,

3emuin. XUMHYECKANA COCTAB MaTepUaJIOB OTYET 10
JIEKITIH. nabopaTopHOH

pabore

Tema 4. JKusoe BelecTBo, 6 3 3 IIpopaborka camocT. paboTa,

ero gyukiuu, ouocdepa. MaTepHaIoB cobecemoBaHue

Hoocdepa. JIEKITIH.

Tema 5. I'mobasbHbBIC 10 4 6 IIpopaborka caMocCT. paboTa,

OMOXUMUYECKHE IIUKITBI MaTeprajIoB cobecenoBaHue
JIEKIIU Y.

Tema 6. AHTpONOreHHbIC 10 4 6 IIpopaborka caMocCT. paboTa,

BO3JIciCTBHE Ha PABHOBECHE MaTepuasoB cobeceoBaHue

B MIpUpOJIC JIEKIIU Y.

Tema 7. XuMu4eckoe 10 6 4 IIpopaborka OTYET 110

3arpsizHeHue. KoHTponb 3a MaTepUayioB nabopaTopHOM

COCTOSTHHEM  OKpYXKaromien JICKIIU Y. pabore

cpenbl. MOHUTOPUHT

3ader 9 IToxgroroBka x OtBer Ha 3auere
3a4ery

Hroro 144 50 94

6.2. Opranu3anusi TeKyuero KOHTPOJsl ¥ MPOMeKYTOYHOM aTTecTaAlUN

Tema 1. XuMH4ecKHe aTOMbl, MOJIEKYJIbI, 3JI€MEHTbI - OCHOBA CTPOCHHMS OKPY:KAKIIEH

cpeabl. JHeprus

3aoanue: NOATOTOBUTD, IOBTOPUTH CJICAYIOIIIUEC BOIIPOCHI:

Kak pacnpocTtpaHneHue Hayku o0 OKpYyKalolled cpene CBA3aHO C IepexoJoM oOIecTBa K
ycroiunBoMy pasButhio? Uto Takoe atom? Mosnekyna? Ha3oBuUTE WIECTh XUMHUYECKMX DIIEMEHTOB
HauOoJyiee BAXKHBIX JJIS KHUBBIX OpraHM3MOB. B cocraBe Kakux COEIMHEHMH OHHM BCTpEyaroTcs B
okpyxaromieit cpene? CpaBHUTh MOJIEKYJIbl OOpa3yrollue BO3JyX, BOAY, MHUHEpAIbl C BXOJSAIIMMHU B
COCTaB XMBBIX OPraHU3MOB. B ueM pazHuna MeX1y OpraHM4eCKMMH U HEOPraHU4YECKMMH MOJIEKYJIaMH?
CpaBHUTB POCT U pas3lio’KeHUE (CropaHue) ¢ TOUKH 3pPEHUs CyIbObl OpraHNYEeCKUX MOJIEKYN U aToMoB. Ha

OCHOBE 3TOTr0 COPMYIUPYITE 3aKOH COXPAHEHUS MACCHI.

10




Jlutepatypa 1Jisl NOATOTOBKHU
1. Tomamora O. B. Xumus okpyxaromieit cpeabl [DIeKTpoHHbIH pecype] : yuebnoe mocodbue / O.B.
Tonainosa, JI.A. IlumueBa. — Dnektpon. aan. — CII6. : Jlans, 2017. — 160 c.
2. BoukoB B. A. Teoperudeckre OCHOBBI OXpaHBl OKPYXKAMOIIEH Cpeipl [DIEKTPOHHBIN pecypc] :
yuebHoe nmocooue. — DnextpoH. gan. — CIIO. : Jlanp, 2015. — 256 c.
3. Eropos B. B. Dkonorudeckass Xumus [ DIEKTPOHHBINA pecypc] : yuael. mocodre — DIEKTPOH. JaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
Tema 2. KocMuyeckasi pacipocTPaHEHHOCTh XMMHU4YECKHX 3j1eMeHTOB. CTpoeHne M COCTaB
co/THeYHOM cucTembl. IlnaneTsl 3eMHOM IPyINIbI
3aodanue: NOArOTOBUTH, TOBTOPUTH CJIEIYIOLINE BOMIPOCHI:
UeM BBI3BAHO pPa3IMYMEe B XHMHUYECKOM COCTaBE IUIAHET 3€MHOW TPYNIBI M IUIAHET-THTAHTOB?
Kakxum 06pazom Bo3MOKHO 00pa3oBaHUE HOBBIX XUMHUYECKUX PJIEMEHTOB?
HazoBuTte 0CHOBHBIE 000JIOUKH TUTAHET Pa3IMYHBIX TPyIIl. B yem otinudre u 4eM oHO BhI3BaHO? KakoBbI
O0COOEHHOCTH TIJIAHETHI 3eMJIsi?
Jluteparypa /sl NOATOTOBKH:
1. Tomanosa O. B. Xumus okpyxaroieid cpebl [DIeKTpOoHHBINA pecypc] : yueOHoe mocodbue / O.B.
Tomnanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanp, 2017. — 160 c.
2. BoukoB B. A. Teopetndeckre OCHOBBI OXpaHBI OKPYKAOImIEH cpeipl [DIeKTPOHHBIA pecypc] :
yaeOHoe nocodue. — DnekrpoH. gaH. — CIIO. : Jlans, 2015. — 256 c.
3. Eropos B. B. Dkosorudeckass Xumus [ DJIEKTPOHHBINA pecypc] : yuel. mocodrne — DIEKTPOH. JaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
Tema 3. OcHoBHbIe cepbl 3emun. Atmocdepa
3adanue: BHUMATEIbHO TPOYUTATH OMMMCAHKE JIAOOPATOPHOU PabOTHI, BHITOTHUTH IKCIIEPUMEHT TI0
MPeI0’KEHHOM METOIMKE ¢ COOII0ACHUEM TEXHUKH 0€30MacHOCTH U MPaBUI pabOThl ¢ XUMUYECKUMU
BEIIECTBAMU, HAOJIOJICHUS 3aHECTH B JJAOOPATOPHBIH JKypHAJI, BCE XMMHUYECKUE PEAKIMH 3amucaTh Mpu
MTOMOIIY YPaBHEHU, OTBETUTDH Ha CJIEIYIOLIUE BOMPOCHL: CIIEKTp u3inyueHus: CoiHIa U CIEKTP
norjomeHus armocepsl. TemnepaTypHblii mpoduib U CTPYKTypa aTMochepsl Kak CleACTBUE IEHCTBUS
COJIHEYHOH pajuanuu. VI3MeHeHre JaBlieHns U XUMUYECKOT0 coCTaBa aTMOC(ephl MO BHICOTE.
[TocTosiHHBIE, TEPEMEHHBIE U CTy4YaiiHbIe KOMIIOHEHTHI Bo3ayxa. VX nmepeMeHHbI XUMUYECKUI COCTAaB.
Peakunu poToXMMUUECKON JUCCOUAIIMHI MOJIEKYJT KUCIOPO/a U a30Ta. DK30TEPMUUECKUE PEAKIINH
JMCCOLIMAaTUBHOM pEKOMOMHAIIMY U TTepeHoca eKTPOHOB. MoHoCchepa Kak 3alUTHBIN SKpaH 3eMIH OT
XKecTKoro ynbrpaduonera. Dotroxumuueckue peakiuu crpatochep. O30HOBBIN HIUT MJIAHETHI, LIUKII
Yemnena. Mi3MeHeHue coaepaHus 030Ha M0 BbICOTE, IIUPOTHBIE U CE30HHBIE KOJICOaHUsI COAeP KaHUs
030Ha. OCHOBHBIE IIUKJIbI pa3pyLICHUS] 030HA aTMOC(hEpHI.
JlutepaTypa AJisi IOATOTOBKH K JIaDOpPaTOpHOii padore:
1. Tomamnosa O. B. Xumus okpyxatormieit cpeabl [DneKTpoHHbIN pecype] : yueOHoe nmocodbue / O.B.
Tonanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanb, 2017. — 160 c.
2. BoukoB B. A. Teoperuueckrie OCHOBBI OXpaHbl OKpYKaoIlel cpeibl [DIeKTpOHHBIH pecypc] :
yuebHoe nocobue. — DnektpoHn. gan. — CIIO. : Jlans, 2015. — 256 c.
3. Eropos B. B. Dkonoruueckas xumus [ DIeKTPOHHBIH pecypc] : yueb. mocobrue — DIeKTPOH. JaH.
— Cankr-IlerepOypr : Jlans, 2017. — 184 c.
4. Meroanueckoe pPYKOBOJACTBO K JabOpaTOpHbIM paboTaM [0 XHMHUH OKpYXKawoIend cpeapl/
HTT'CIIH, naboparopus
Tema 4. OcnoBHbie chepsnl 3emun. 'mapocdepa
3aoanue: BHuUMaTenbHO MPOYUTATh OMUCaHHE JTAOOPATOPHON pPaOOTHI, BBHIMOIHUTH SKCIEPUMEHT IO
MIPEI0KEHHOM METOUKE C COOMIOCHUEM TEXHUKH O€30MacHOCTH W MPaBUI PabOThl ¢ XUMUYECKUMHU
BEI[ECTBAMH, HAOIMIOJCHHUS 3aHECTH B JIA0OPATOPHBIN KYpHAJ, 3alOJHUTH TaOJUIBI, MPOU3BECTH
HEO0OXOIMMBIE pacyeThl, 00pabOTKYy pPe3ylbTaTOB, CIENaTh BBIBOJ, OTBETUTh Ha BOMPOCHL: [Ipemioxurs
pelieHre TBOpUYECKOHM 3amauu: YpaneHue TuUApo(OOHBIX MIEHOK C TMOBEPXHOCTH BOJIBI». Haiimute
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pa3NuYHbIE TEOPUM MPOMCXOXKAEHHUS BOJbl. OmpenenuTe MX CHIbHBIE U ciabble cTopoHbl. COCTaBHUTH
CXEMY THJIPOJIOTMYECKOr0 IUKIIA.

JluTepatypa /151 NOArOTOBKHM K JiaGopaTopHoii padore:
1. Tomamora O. B. Xumus okpyxaromnieit cpeibl [DIeKTpoHHbIH pecype] : yuebnoe mocodue / O.B.
Tomnanosa, JI.A. IlumueBa. — Dnektpon. gan. — CII6. : Jlans, 2017. — 160 c.
2. BoukoB B. A. Teoperudeckre OCHOBHI OXpaHBI OKPYKAOIIEH cpeipl [DIeKTPOHHBIA pecypc] :
yuebHoe nocobue. — DnektpoH. nqan. — CII6. : Jlanp, 2015. — 256 c.
3. Eropos B. B. Dkonorudeckass Xumus [ DIEKTPOHHBIN pecypc] : yuel. mocodre — DIEKTPOH. JaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
4. Meroanueckoe pPYyKOBOJACTBO K JabOpaTOpHbIM pabdoTaM 10 XHMHUHU OKpYXKaloIlel cpebl/
HTTI CIIU, nabopaTtopust
Tema 5. OcnoBHbIe chepbl 3emun. JIurtochepa
3aoanue: BHUMaTenbHO MPOYUTATh ONUCAHHE JJAOOPATOPHOW pabOThI, BHINOJHUTH IKCHEPUMEHT IO
MIPEI0KEHHOW METOUKE C COOMIOCHUEM TEXHUKH O€30MacHOCTH M MpPaBUJl pabOThl ¢ XUMUYECKUMHU
BEIIECTBaMH,  HAOIIIOJICHUSI 3aHECTH B JIA0OPATOPHBINA JKypHAJN, 3allOJIHUTH TaOJUIBI, IPOU3BECTH
HEOOXO/JMMBIE pacyeThl, BCE XMMUYECKHE PEaKIWW 3alucaTh NMPH TIOMOIIM YpaBHEHH, MPOW3BECTH
00paboTKy pe3ylnbTaToB, CIENaTh BBIBOJ, OTBETHUTh HAa BOMPOCH UIS CaMOCTOSTENBHOW pPaOOTHI:
PaccmoTrpuTe  mpemioKeHHBIE  KOJUIGKIIMM — MUHepanoB. [logbepuTe  Marepuwal,  KacaroIIMKCs
MUHEpaJIbHBIX pecypcoB Ypaia u CepyoBckoi obnactu. CoctaBUTh Tabnuily KiacCU(PUKAIUU TOPHBIX
MOPOJI: Ha3BaHME, KPAaTKask XapaKTePUCTUKA, TIPUMEPHI.

Jlureparypa JJis1 NOArOTOBKH K JIa0opaTopHoii padore:
1. Tomamosa O. B. Xumus okpyxatomeid cpeabl [DIeKTpOoHHBINA pecypc] : yueOHoe mocobue / O.B.
Tomnanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanb, 2017. — 160 c.
2. BonkoB B. A. Teopernueckne OCHOBBI OXpaHbl OKPYKAIOIIEH cpenbl [DJIEKTPOHHBINA pecypc] :
yaeOHoe nmocodue. — DnekTpoH. aaH. — CII6. : Jlanb, 2015. — 256 c.
3. Eropos B. B. Dxonorudeckas xumust [ DIeKTpOHHBIN pecypc] : yueo. mocodne — DIeKTPOH. JIaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
4. Meroanueckoe pPYKOBOJACTBO K JabOpaTopHbIM paboTaM IO XHMHUU OKpYXKarolled cpenbl/
HTT CIIA, naGoparopust
Tema 6. /KKuBoe BenecTBo, ero pynkunu, ouochepa. Hoocdepa
3aoanue: noNTOTOBUTH, MOBTOPUTH CleAylolIe Bompockl: Jlath onpenenenue 6uochepsl, SIKOCUCTEMBI,
O0uoMa, <«OKOCHUCTeMbl dYeloBeka». Kak oHa BkiItoueHa B Ouombl? [laTh ompenereHre TEPMUHOB
CTpYKTypa, 6uoTa, OMoTHYeckass 1 abUOTHYeCKas CTPYKTypa 3KocucTeMbl. Ha3BTh U 0XapakTepu3oBaTh
pasnuuHbie abuoTndeckue (PakTopel. UTO MOKET MPOU3OUTH C HKOCHUCTEMOH NpHU W3MEHEHHU OIHOTO
abuotuyeckoro wid OuoTmueckoro ¢akropa? CpaBHUTH DJKOCHCTEMY 4YEJOBEKa C JAPYTHUMH
skocuctemMamu. B deM coctouT ux cxoActBo? KakoBbl pe3yabTaThl B3aUMOJCHCTBHUS 3KOCHCTEMBI
YeJoBeKa U Apyrux skocucreM? Y croitunBo i oHO? [Touemy?
Bo3moxHO 11 cyiecTBoOBaHUE 0€30TXOHBIX TeXHOJIOTUii? OTBET apryMeHTUPYHITE.

JInTepatypa JIsi IOATOTOBKH K JiaDopaTopHOii padore:

1. Tomanosa O. B. Xumus okpyxatomieid cpeapl [DIeKTpoHHBINH pecype] : yuebHoe nocobue / O.B.
Tomanosa, JI.A. [TumueBa. — Dnexrpon. qan. — CII6. : Jlans, 2017. — 160 c.

2. Bonxos B. A. Teopernueckue OCHOBBI OXpaHbl OKpYXKaOLIEH cpenpl [DneKTpoHHBIN pecypc] :
yuebHoe nmocobue. — DnektpoH. gan. — CII6. : Jlans, 2015. — 256 c.

3. Eropos B. B. Dkonoruueckas xumus [ DIEKTPOHHBIN pecypc] : yueb. mocobue — DIEKTPOH. JaH.
— Camnkr-IlerepOypr : Jlans, 2017. — 184 c.

Tema 7. I'nobanvuble Guoxumuueckue yuKbl
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3adanue: TOATOTOBUTH, MOBTOPUTH cieayroline Bompocsl: IIpocnenuTe BO3MOXKHBIE NMYTH ABMXKEHUS
aTOMOB yIJIepo/ia MPH KPyroBOpOTe 3TOro 3mneMeHTa. OOpa3yroTcs I1 aTOMBI yIriiepoa Ha KakoM JIN00 U3
9TUX 3TanoB 1ukia? Paspymatorcs mu onu? IlpeBpamatorcs iu B apyrue aromsl? O0bsacHuTe. B kakux
IIPEBPALLEHUSAX  yYacTBYIOT  aTOMbl  yriaepoaa, npoxons  uukn?  KakoBel  0coOOEHHOCTH
YTIEPOACOAEPKAIMX OPraHMYEeCKUX M HEOpPraHWYeCcKUX coeauHeHui? Kakue u3aMeHeHus Mmpoucxo st
IIpU Tepexoe Mexay 3TuMu BemecTBamu? Kak 10iro (CkoibKo pa3) aToOMbl yriepoaa LUPKYJIUPYIOT B
ouoctepe? Ilomymaiire 00 OJHOM M3 TPUIIMOHOB aTOMOB YIJIEPOJA, COAEPIKALIMXCS B MOJIEKYIax
Bamero Ttema. Kakum o6paszom on mnoman B Bam oprammsm? I'me Obun go storo? Kakosa ero
TUIOTETUYECKasi UCTOPHUS 3a NOCAeAHUN Musutnap jiet? Onuimure.

I'ne okaxercst 3TOT aToM yriaepojaa B JanbHelmeM? Onucarh €ro rMnoTeTHYecKoe Oyayllee B TEYEHUU
OnmuKalIIMX HECKOJIbKMX Thicsiu JieT? Ha OCHOBaHMM H3Y4E€HHOTO MarepHuaja COCTaBbTE€ CXEMBbI
KpYroBOpOTOB yriepoja, gocdopa, azora, cepel, kuciaopoga. Kak conepxamuiics B atMocdepe a3or
MOXET OBITh MCHNOJb30BaH pacTeHUsAMH? CpaBHUTh NPUPOJHBIE U HCKYCCTBEHHBIE CIIOCOOBI
azoTodukaruy. CpaBHUTh MUHEpAJIbHYIO U Ta30BYI0 (a3bl B KpyroBopoTe yriepoja, ¢ochopa, azoTa,
cepbl. Kak ux pasHuIa cka3blBaeTCs Ha PELMKIN3ALMM MUHEpaIbHBIX OMOreHOB, Hampumep ¢ocdopa?
CocTaBuTh CXeMy, OTpa)arollyl0 B3aUMOCBSA3b KPyTOBOPOTOB BEILIECTB.

JIutepaTtypa i NOATOTOBKH K JiaDopaTopHoOi padore:
1. Tomamosa O. B. Xumus okpyxaromieid cpeabl [DIeKTpoHHBINA pecypc] : yuedHoe mocooue / O.B.
Tomnanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanp, 2017. — 160 c.
2. BouikoB B. A. Teoperndeckre OCHOBBI OXpaHBI OKPYKaoIIeH cpeipl [DIeKTpOHHBIA pecypc] :
yaeOHoe nocodue. — DnekrpoH. gad. — CIIO. : Jlans, 2015. — 256 c.
3. Eropos B. B. Dxonorudeckas xumusi [ DneKTpoHHBINA pecype] : yued. mocobrue — DIeKTPOH. JaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
Tema 8. AHTpoONIOreHHbIE BO3/1eHCTBHE HA PABHOBECHE B IIPUPO/IE
3aoanue: MONTOTOBUTH, MOBTOPUTH CIEAYIOIIME BOMpochl: . Ompenenure, 4eM MOTYT ObITh BBI3BaHbI
HapyIIEeHUsT KPYroBOPOTOB BEIIECTB M MpeACTaBbTe MHPOpPMAIMIO B BUAE 0000MIAIONIel CXeMbl WU
Tabnuupl. OnpeaenuTe pa3andus, HA30BUTE JTOCTOMHCTBA U HEAOCTATKU OPTaHUYECKUX U MUHEPATbHBIX
ynoopenuil. MokeT M HCMOJNb30BaHHE YIOOPEHUH BIMATH MOJIOKUTEIHHO WM OTPULIATENBHO Ha
KpyroBopoT BemiecTB. OTBET npeacTaBbTe B 0000IIEHHON cXeMe.

JluTeparypa JJis1 NOATrOTOBKH K JIaOopaTopHoii padore:
1. Tomamosa O. B. Xumus okpyxaromeid cpeabl [DIeKTpOoHHBINA pecypc] : yueObHoe mocodue / O.B.
Tonanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanp, 2017. — 160 c.
2. BoukoB B. A. Teoperuueckre OCHOBBI OXpaHbl OKpYKaoIlel cpeibl [DIeKTpOHHBIH pecypce] :
yuebHoe nmocobue. — Dnekrpon. gan. — CIIO. : Jlans, 2015. — 256 c.
3. Eropos B. B. Dkonoruueckas xumus [ DIeKTPOHHBIH pecypc] : yueb. mocobrue — DIEKTpPOH. JaH.
— Cankr-IlerepOypr : Jlanp, 2017. — 184 c.
Tema 9. llapnuxoswtit 3¢hghekm u Kucnomuwie 003 cou
3a0anue: BHuUMaTenbHO MPOYUTATH OMUCAHHE JTAOOPATOPHON PaOOTHI, BBIMOIHUTH SKCIEPUMEHT IO
MIPEI0KEHHOM METOUKE C COOMIOCHUEM TEXHUKH O€30MacHOCTH W MPaBUI PabOThl ¢ XUMUYECKUMHU
BEI[ECTBAMU, HAOMIOJCHHS 3aHECTH B IJIA0OPATOPHBIN KYpHAJ, 3alOJHUTH TaOJUIbI, MPOU3BECTH
HEOOXOIMMBIE pacyeThl, BCE XMMHUYECKHE pEaKIMM 3amucaTh MPU TMOMOIIM YPaBHEHUM, MPOU3BECTH
00paboOTKy pe3ynbTaToB, CHENaTh BBIBOJA, OTBETUTh HA BOMPOCHI IS CAMOCTOSITENBHON pabOThI:
Crpoenue atMochepbl. XUMUYECKHI COCTaB pa3UYHbBIX CII0E€B aTMOC(EPHI.
[TonsiTre 0 GOTOXUMUYECKUX PEAKIUAX. 3aKOHBI (POTOXUMHH. XapPAKTEPUCTHKA COTHEUHOTO U3TYUCHHUS.
OcHoBHBIE THITBI (UZUKO-XUMHYECKUX MPOIIEcCOB B HOHOC(hepe. O30HOBBIN CIIOH TJIaHETHI.
ATMocdepHbIe peakiuu ¢ yaactueM o30Ha. KonaeHcanus napoB BoAbl B atMocgepe. O0IaqyHOCTb.
Hoxau. Kakue ¢akTopsl BHOCST BKJIaJ B KUCIOTHOCTh aTMocdepbl? Kakue Bo3MokHbIE aTMOC(HEPHBIE
nporieccsl okucnenus SOz Bbl 3HaeTe? Kakue XuMHUUYecKre peakiiui ¢ y4aCTHEM OKCUJIOB a30Ta BHOCST
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CBOM BKJIa/1 B 00pa30BaHUE «KHCIOTHBIX J0XKeH»? OXapakTepu3yilTe B 1eJIOM BIMSHAE KUCIOTHBIX
JOXIeH Ha OKpYKaloIIyto cpeay? B uem npuunHbl IposiBIeHUs «HapHUKOBOTO 3(ddekrar? Kakue
aTMoc(epHBIE Ta3bl OTHOCAT K «IapHUKOBBIM»? [Touemy? KakoBbI OCIEACTBUS «TAPHUKOBOTO

s dexrar? KakoBo BiausiHUE H30BITOYHOTO BBIICTICHHUS YIIIEKUCIIOTO Ta3a Ha OKPYKAIOIIYIO cpeay?

Jlutepatypa ISl HIOATOTOBKH K JiaDopaTopHoii padore:
1. Tomnamora O. B. Xumus okpyxaromnieit cpeabl [DIeKTpoHHbIH pecype] : yuebnoe mocodue / O.B.
Tonanosa, JI.A. IlumueBa. — Dnektpon. gan. — CII6. : Jlanb, 2017. — 160 c.
2. BoukoB B. A. Teoperndeckre OCHOBHI OXpaHBI OKPYKAMOIIEH Cpelpl [DIEKTPOHHBIA pecypc] :
yuebHoe nocobue. — DnektpoH. gan. — CII6. : Jlanp, 2015. — 256 c.
3. Eropos B. B. Dkonorudeckast Xumus [ DIEKTPOHHBINA pecypc] : yued. mocobrne — DIIEKTPOH. JaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.
Tema 10. Onpeoenenue CO: 6 6030yxe
3aoanue: BHUMaTenbHO MPOYUTATh ONUCAHHE JAOOPATOPHOM pPaOOTHI, BBIMOIHUTH SKCIEPUMEHT I10
MIPEI0KEHHOW METOUKE C COOMIOCHUEM TEXHUKH O€30MacHOCTH M MpPaBUJl pabOThl ¢ XUMUYECKUMHU
BEILIECTBAMH, HAOIIOJACHUSI 3aHECTH B JIa0OpaTOPHBIN KYypHaj, 3alOJIHUTh TaOJUIbl, MPOU3BECTH
HE0OX0IMMBbIE pacueThl, BCe, IPOU3BECTU 00pabOTKY pe3yIbTaToB, CAENaTh BBIBOJ, OTBETUTH Ha BOIPOCHI
JUIg camocTosiTeNibHOM paboTel: UTo Takoe 3arpsizHeHue Bo3ayxa? HaszoBuTe mnorojasele ycioBuS,
KOTOpbIe yCYr'youstoT 3Ty npobiemy. Kakue mpoieccsl Mpu 3TOM NPOUCXOAAT?
Kak o0pa3yroTcsi HEMOCPEICTBEHHbIE W BTOPHYHBIC MPOJYKTHI TOPEHUS, OTHOCSIINAECS K OCHOBHBIM
3arpsi3HUTENSIM Bo3ayxa? OOBsCHUTE: JTydllle WU XYK€ Ka4eCTBO BO3AyXa B MOMEIIEHUH [0 CPABHEHUIO
¢ OTKpbITBIM MecToM? [louemy? KakoBbl MCTOYHMKM 3arps3HEHUs Bo3ayxa B nomemeHun? Kak ero
MO’KHO YMEHBILIUTh

Jlureparypa AJis1 IOATrOTOBKH K JIa0opaTopHoii padore:

1. Tomamosa O. B. Xumus okpyxaromeid cpeabl [DIeKTpoHHBINA pecypc] : yueOHoe mocobue / O.B.
Tomnanosa, JI.A. IlumaeBa. — Dnektpon. gan. — CII6. : Jlanp, 2017. — 160 c.

2. BonkoB B. A. Teopernueckne OCHOBBI OXpaHbl OKPYKAIOIIEH cpenbl [DIEKTPOHHBIA pecypc] :
yaeOHoe nmocodue. — DnekTpoH. aan. — CII6. : Jlanp, 2015. — 256 c.

3. Eropos B. B. Dxonorudeckas xuMusi [ DJIeKTpOHHBIN pecypc] : yued. mocodne — DIeKTPOH. JIaH.
— Camnkr-IletepOypr : Jlans, 2017. — 184 c.

Texkyuuii KOHTPOJIb Ka4eCTBA YCBOCHUS 3HAHUI

[IpoBepka ycBOEHUsI 3HAaHUN BEIETCA B TEUEHUE CEMECTpa, MO KaXJAOW CHaeTcss IOMYCK K
nabopatopHoil paboTe W MO €€ OKOHYAHHUIO TMPEICTABISAETCS OTYET, BBINOJHSIOTCA 3aJaHus IS
CaMOCTOSITEILHOM pabOTHI.

IIpomeskyToyHas arTecTaums

[IpomexyTouHas aTTecTanus 1Mo JaHHOW TUCIUILIMHE IPOBOAUTCS B hopMe 3a4eTa.
3auerT MO JUCHUIUIMHE «XHMHS OKPYXKAWIIEH CpenpD» MPOBOAUTCS B JEBATOM CEeMeECTpe. 3ayeT
MPOBOJUTCS O OuieTam. TeopeTrueckrue BOMPOCH OHIIETOB OTPaKalOT BECh 00bEM HM3YyYEHHOTO
MaTepuaia o JaHHOM IMCUUIUIMHE U HalpaBJICHbl Ha BBISABICHUE 3HAHUI CTYIEHTOB.

7. Y4eOHO-MeTOANYeCKOE U MH(OpManHOHHOE o0ecTieyeHne
Pexomenyemas nuteparypa

OcHoBHas
1. Tomanora O. B. Xumus okpyxatoieit cpepl [ DIeKTpOHHBIN pecype] : yuedHoe mocodue /
O.B. Tonanoga, JI.A. [TumueBa. — DnektpoH. nan. — CII6. : Jlanb, 2017. — 160 c.
Hononnumenvras:
1. BoukoB B. A. Teoperndeckue 0CHOBBI OXPAaHbI OKPYXKAIOUIEH cpeabl [ DNEKTPOHHBIN
pecypc] : yuebHoe mocobue. — Dnekrpon. gan. — CII6. : Jlans, 2015. — 256 c.
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NoogokrwdpE

Eropos B. B. Dxonorudeckast xumust [ D7IeKTpOHHBIN pecypc] : yued. mocodue — DIeKTpoH.
nan. — Cankr-IlerepOypr : Jlans, 2017. — 184

Muxanuna E. C. XuMust OKpyKaromei cpesipl : XUMUs )KUBBIX OPraHU3MOB : KypC JICKIIHA /
E.C. Muxanmuna, A.JI. [lerenun. — M. : U3n. lom MUCuC, 2011. — 64 c.

8. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne T CUNIITUHbI

Jlexunonnas aygutopus —412A.

Kommnrsrorep (HOYTOYK).

MynbTHMEIHAIPOEKTOP.

JlaGoparopus [ist MpoBeIeHUs 1a00opaTOPHOTO MpakTUKyma — 413 A

Meroandeckue pazpabOTKH AJisi TPOBEACHUSI JIa0OPATOPHBIX padOT.

[Iepnoanueckas cucrema xumudeckux anemeHToB [I.1. Mennaeneesa.

XUMHYECKHE pEeaKTHBBl M TOCyAa, JabopaTopHOoe O00OpyIOBaHWE ISl  TPOBEICHHS
71a00pPaTOPHOTO MPAKTUKYMA
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