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Ounas popma oOyuenust|3aounas popma 00ydeHus

Kypc 1 OYHas
CemecTtp 2 OYHas
Jlexkun 28 O4Has
[IpakTrueckue (cemuHapckue) 14 OYHas
3aHATHS

JlabopaTopHbIE 3aHATHUS OYHasl
Koncynpranun - O4Has
ITOro ayIMTOPHBIX 3aHATHI 42 OYHasl
CamocTosiTenbHast paboTa 30 ouHast
Kypcosast paborta - OYHasl

DopMa KOHTPOJIA

DK3aMeH OYHast
3auer 2 ouHas
O0111e€ KOJIMYECTBO YACOB 72 OYHas

1. CTpykTypa, 1 0011251 TPYI0€MKOCTb TUCHUTLTHHBI
OO61mas TpyA0eMKOCTh AUCHUILINHBI COCTaBIseT 4 3aueTHble enuHullbl (144 yaca)

2 Henu W 3a7a4¥ OCBOEHMN JUCHUILIMHBI: OCBOCHHE OakanaBpaMy HAYyYHOW WM MPUKIATHOU
poOJIEeMaTUKH, CBI3aHHON C XMMHYECKUMU MTPOLIECCAMH B OKPYKAIOIIEH Cpejie.
3agauyu AUCHMILINHBI:
1. TlonydeHue cTyqeHTaMM 3HAHUM 1O CIEAYIOLIMM BOIIPOCAM:
- OCBOGHHME METOJOB OINHUCAaHUS M aHaIM3a XUMHUYECKHX IIPOLIECCOB, MPOTEKAIIINX B
MIPUPOJIHBIX cpenax — arMmocdepe, ruapocdepe u aurocepe;
- aHaJgu3 aHTPOIOIeHHOTO XHMMHUYECKOE BO3CHCTBHE Ha MPHUPOAHYIO Cpeldy M OICHKAa €ro
MOCJIEICTBUH;
- O3HAKOMJICHUE C OCHOBHBIMHM METOJAMU CHMIKEHUS HKOJIOIMYECKOTO PHCKA OT XMMHYECKOIO
3arpsiI3HEHUS OKPY’KaloIel Cpebl.
2. ®opMUpOBaHUE Y CTYIEHTOB IPOPECCHOHATIBHBIX HABBIKOB:
CaMOCTOSITENIbHOM M Hay4YHO-HMCCIIEI0BATENbCKON PadOThI;
KauECTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN3a JUUIs IPUHATHUS PELIECHUH.
I[J'ISI HN3YUCHUA AUCHUIIIMHBI CTYACHT OOJIKCH 06J'IaI[aTI> S3HAHUAMHU, MOJYUCHHBIMU MPU U3YUYCHUU
mucuuiuinH: - Heopranmdeckass xumus; Opranundeckas xumus; AHanutudeckas Xumus; OCHOBBI
skosorur; OO0IIMe BOMPOCH €CTECTBO3HAHUS.

3 Mecro aucnmmimuHbl B cTpykrype OIIOII marucrparypbl. IlpodeccnoHanbHbIl UK.
Bapuarusnas yacts. b.1.B.21

HucuumnuHa «OKoJIOTHYecKass XUMHUs» Oa3upyeTcsi Ha 3HaHUAX, HOJIYYEHHBIX MpH
U3Y4EHUHU Kypca «l'eoXnMus okpyxaromen cpebl», «OCHOBBI 3KOJIOTHI.

CryneHTsl NpeaBapUTEIbHO JIOJDKHBI 3HATh OCHOBBI OOIIEH SKOJOTHMH M HpPaKTHUYECKHE
METO/Ibl AaHATUTUUECKON XUMUU.

B cBoro ouepenp, aucHUIUIMHA «OKOJOTMUYECKash XMMHUSA» CIYKUT METOA0JIOTHYECKON
OCHOBOH, MH()OPMAITMOHHO U JIOTMYECKH CBA3aHA C M3Y4YCHHEM psAJa BapUATUBHBIX IUCLUIUINH:
«XUMHYECKUN aHaIN3 00BEKTOB OKpYXKarollel cpeibl», « IKOJOTUYECKU MOHUTOPUHT OOBEKTOB
OKpyKaromien cpeap», «OlLeHKa KauecTBa BOJ U HOPMHPOBAHME 3arps3HEHUi», HeoOXoauMa mpu
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(UKALIMOHHOM PabOTHI.
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I[HSI N3YUCHUA OTUCHUIIIIMHBI HCO6XOILI/IMLI 3HAaHUA, YMCHHA U KOMIICTCHI MU, ITOJTYUYCHHBIC
06y‘laIOH_[I/IMI/ICH B 6aKaJ'IaBpI/IaTe B pE3YyJIbTaTC OCBOCHUA NTUCHHUILINH.

4 TpeOoBaHusl K pe3yJibTaTaM OCBOEHMS JUCUMILIMHBI
[Iponiecc M3ydeHUs: AUCUMIUIMHBI HAINpaBieH Ha (OPMHUPOBAHUE CIEAYIOUIMX KOMIIETEHIIHIA:
OIIK-2, [IK-2, TIK 18.

BbImyckHUK, OCBOMBLIMI mporpamMmy OakaiaBpHuara, TOJDKEH 00JIaaTh CIEAYIOIIUMHU
obuienpodeccuoHanbHbIMU KOMIETCHIIUSIMHU:

- BiageHUWEM O0a30BBIMH 3HAHUSMHU (YHIAMEHTAIBHBIX pPAa3IeoB (U3UKH, XUMUU U
Ouosnoruu B 00beMe, HEOOXOTUMOM Uil OCBOCHUS (PU3UUECKHX, XUMUYECKUX U OHOJIOTHYECKHX
OCHOB B JKOJIOTHM M TPHUPOJIONOJIB30BAHUSA; METOJaMH XHMUYECKOTO aHajin3a, 3HAHUSAMU O
COBPEMEHHBIX JUHAMUYECKUX Ipolieccax B MpUpoJie U TexHOocdepe, 0 cocTosiHUM reochep 3emiu,
9KOJIOTHH M JBOJIOIMH OHOCHEpHI, TI00aTBHBIX 3KOJOTHICCKUX MPOOIeMax, METoJaMu oTOopa 1
aHaJIM3a Te0JIOTHYECKUX U OMOJIOTMYECKUX MPO0, a TaKKe HABbIKAMU UJICHTHU(UKALMU U OMUCAHUSI
OHMOJIOTUYECKOTO pa3HOOOpa3usi, €ro OLEHKH COBPEMEHHBIMH METOJaMH KOJIMYECTBEHHOU
06pabotku urdopmarmu (OITK-2).

BrimyckHuK, OCBOMBIIHI TporpamMmy OakajgaBpuaTa, JOJDKEH 001a1aTh MpodhecCHOHAIbHBIMA
KOMIETEHIIUSIMH, COOTBETCTBYIOIIMMHU BUY (BUIaM) MpodeccrnoHalbHOM e TeNbHOCTH, Ha
KOTOpBIN (KOTOpBIE) OPUEHTUPOBaHA ITporpaMMa OakaiaBpuara:
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKAs ACSITEITbHOCTD:

- o0bmagate 6a30BBIMH 3HAHUSAMHU (DYHIAMEHTAIBHBIX Pa3feiioB PU3UKH, XUMHH B OMOJIOTHH
B 00beMe, HEOOXOJUMOM JJIsi OCBOEHUS (PU3NYECKHX, XUMUYECKUX U OHMOIIOTMYECKUX OCHOB B
OKOJIOTHH W TPUPOIOTIONIB30BaHUH; BIAIETh METOJAMHA XHUMHUYECKOTO aHAIIN3a, a TAK)KEe METOaMHU
oTOOpa M aHajM3a reoJIOTUYECKUX W OMOJNOTHMYecCKUX Mpo0; MMETh HABBIKM WACHTU(UKALMUA U
ONMHUCaHMUsI  OMOJIOTMYECKOTO  pa3HoOOpasusi, €ro  OICHKH COBPEMEHHBIMH  METOJaMHU
KOJINYeCTBEHHOM 00paboTku uHbopMmarwu (ITK-2);

HAYYHO-HMCCIIEIOBATENbCKAS A TETHHOCTD:

- BIaJEHUEM 3HaHUAMU OO0 OCHOBaxX 3€MJICBEJCHHS, KIMMATOJIOTHH, THUIAPOJIOTHH,
JaHamadToBEICHNUS, CONUATLHO-9KOHOMHYECKO reorpadun u kaprorpaduu (I1K-14)

B pe3ynbrate 0cBOSHUS NUCHUIUIHHBI CTYACHT JOJKEH:

3HaTh!

- COBpPEMEHHBIE TEOPETHUYECKHE MPEACTABICHUS XUMHUU U CHOCOOBI WX MPHUIOKEHUS K
ONMCAHUIO W aHAIM3y XUMHUYECKHX BEIICCTB M XUMHUYECKHUX IMPOIECCOB B PA3IUNIHBIX MPUPOTHBIX
cpenax — atmocdepe, ruapochepe u autochepe.

Ymers:

- AQHAJIM3UPOBATh OCHOBHBIE HCTOYHUKH AHTPOIOTCHHOTO XHWMHYECKOe BO3JCHCTBHS Ha
OKPY’KaIONIYIO CpeIy H OIIEHUBATh WX MOCIIEICTBUSI.

Biaagern:

- OCHOBaMH METOJOB aHAIMW3a XUMHUYECKUX 3arps3HeHHH B OKpYXKaWIEH cpene U
XUMHYECKOTO MOHUTOPHHTA.
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5. CoaeprkaHue u yue6Ho-meTogmueckasn Kapta gUCUUNANHDI

Konunyectso nunTepatypa
H CamocTonATenbHas pabota
om 6annos
HanmeHoBaHue Tem (Bonpocos), 3aHATMA
ep dopmbl
CrypeHToB
Hep, o KOHTpONA
M3y4yaembix N0 AaHHOW AUCUUNINHE
enm
Nab. min max
CopeprkaHue Yacobl
/np

1 XMMunyeckne oCHOBbI IKONOTMYECKUX B3aMMOLeNCcTBUN /2 JKonorunyeckne GpakTopbl cpeabl 3 KoHcnekr 1,2
2 Xnmumyeckmne sKkoperynaTopsl pedepat 2
3 XMHYecKuMin 3Tan 380atoLUmMn Brochepsbl /2 Teopus 6onblIOro B3pbiBa 3 KoHcneKkTt 1,3
4 Knaccndmraumsa skocmuctem / pedepat 3
5 CTpyKTYpa 6nochepbl. MoHATHE IKOCUCTEMDI /2 Kpyrosoport yrnepoaa 3 KoHcnekT 6
6 AHTPOMOreHHbI KPYyroBOpOT BelLecTBa. PecypcHbIn / pedepat 4

LKA
7 Xvmuyeckune snemeHTbl B buocdepe /2 Kpyrosopot asota. KpyrosopoTt ¢ocdopa. 5 KoHcneKkT 6

KpyroBopoT 61OreHHbIX 31eMEHTOB

TeKyLWnin KOHTPOIb 0 20
8 KpyroBopoT 6MOreHHbIX 31eMEHTOB / pedepat 4

Py6exHbIi KOHTPO/b 0 30
9 TOKCMKaHTbI OKpY»KatoLLen cpeabl /2 HeopraHuuyeckne TOKCUKAHTbI. 3 KoHcnekT 1
10 MCTOYHMKM OUOKCUHOB / pedepat 3



http://www.xumuk.ru/ecochem/3.html
http://www.xumuk.ru/ecochem/5.html
http://www.xumuk.ru/ecochem/4.html
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11 LOMOKCUHBI M pOACTBEHHbIE UM COEAUHEHMUA 2 /2 Peakuuun aTmocdepHbIX MOHOB b KoHcneKT 2,3
12 MCTOYHMKM 3arpAsHeHusa aTmocoepbl 2 / pedepat 2,3
13 CTaHAapTbl Ka4YecTBa OKpy)KatoLLen cpeabl ) /2 HopmupoBaHue atMochepHbIX 3arpsAsHEHUN. 3 KoHcnekT 1
HopmupoBaHue 3arpasHAlOWMX BeELWECTB B
BOAHbIX 06beKTax
14 HopmupoBaHue cogepaHma BpeaHbIX BeLLecTs B NoYse 2 / pedepat 6
15 JKonornyeckas xummna atmocdepsl 2 /2 Cocras atmocdepbl. JKoN0rM4ecKkui 2 KoHcnekr 2
MOHUTOPUHT
TeKyLWMN KOHTPOIb 20
16 PoToanccoumaums. Peakunun atmocdepHbIXx MOHOB 2 / pedepat 4
Py6exHbIi KOHTPO/Ib 30
NTOro 24
32 16



http://www.xumuk.ru/ecochem/22.html
http://www.xumuk.ru/ecochem/23.html
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Bcee BHJIbI y‘l€6HLIX 3aHATAN MOT'YT IIPOBOAUTLCA JUCTAHIIMOHHO, COIIACHO JIOKAJIbHBIM aKTaM YHUBCPCUTETA.

6 O6pasoBaTesibHble TEXHO/I0MUU
ﬂeKLI,l/lVI, nEKLI,MVI-ﬁeCE,D,bI, NPaKTU4YeCKMne 3aHATUA, CaMOCTOATENIbHAA pa60Ta CTyAeHTOB.
Mcnob3yoTca MHTEPaKTUBHbIE MeTOAbl 0ByYeHMA: TBOPYECKMNE 3a4,aHNA, pa3paboTKa NPOEKTOB, NCCNEA0BATENbCKUN MeTom, 0ByUYeHMs, KpYrable CTObI, ANUCMNYTbl, CEMUHApPbI.

Ne/n. | Tema Bup 3aHATUA Konunuecrso AKTUBHbIe dpopmbli UHTepaKTUBHbIE
n. yacos ¢dopmbli
1 Knaccudpmraumm MOHWTOPUHTA, pasnnyHble nogxoabl. Mecto | MNpakTnyeckoe 2 nccnepoBaTelbCKUi
MOHWTOPUHTA B CUCTEME YNPABNEHUA COCTOAHMEM NPUPOAHON cpeabl. meToz obyyeHus
2 MexayHapoaHasa cuctema nokasarenei 1ISO 14001. MpaKTnyeckoe 2 nexkunn-beceapbl
3 OnpeaeneHune 3arpAa3HEHUA OKPY»KatoLwel cpeabl MpaKkTuyeckoe 2 npaKTUYecKne 3aHATUA
4 JKo10rMyeckoe HopMmMpoBaHue. MpaKTnyeckoe 2 cemmnHapel
5 ABTOMaTM3aUMA HAabAAEHUIA U KOHTPOJIb COCTOAHUA NPUPOAHOM cpeapbl. | MpakTuyeckoe 2 CemuHap B

MeToabl M TeXHUYECKMe cpeacTsa oTbopa npob BO3Ayxa, BOAbl U MOYB. AVMaNnoroBom pexmnme
MeToAb! NPUPOAHON NHANKALMN.

6 FNo6anbHbIN CUCTEMHbIN MOHUTOPUHT OKPY»KatoLwel cpeabl. MpakTnyeckoe 2 Nekuun, nekuun-becespl,
NpaKTUYECKMNE 3aHATUA
7 MocnepcTBmAa MenoBOro 3KO0rMYEeCcKoro Kpmnsunca. Passutme u cmeHa MpaKTnyeckoe 2 CemunHap 8
dayHMCTUYECKUX M NIOPUCTMYECKMX KOMMAEKCOB Ha Cywe U B [ManoroBOM pexmnme

KOHTUHEHTa/IbHbIX BOAgOEeMax najseoreHa. NoxonopaHune n
apungnsaumAa HeoreHa n UX BAMAHUE Ha pa3sBuUTue 6MOC¢epb|
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Conep:xxanue ¥ y4eOHO-MeTOAMYECKAS] KAPTA AN CHUILTHHbBI
CopaeprxaHue TUCHUILTAHBL
Tema 1.1. BBenenue. Xumusi oKpy:karomiei cpebl 1 XUMHYeCKasi IKOJIOTUsl.
Coneprxkanure noHATUN "mpupoHas cpena’ u "okpyxaromas cpeaa”. XuMus OKpyKarolleu cpesibl.
DKOJIOTHYECKass XUMHUA. XHUMHUYECKash HKOJOTHs.  DKOHOMHYECKHUN U COIMAIbHBIA AaCTIEKTHI
po0JieM OKpYKarollel Cpeibl.
Tema 1.2. IIpoucxo:xkaenue BceJieHHOM 1 3Boonus 3emun. buocgepa.
O6pazoBanue 3eMHOM Kopbl 1 atMocdepbl. O6pazoBanue ruapochepsl. [Iporcxoxaenue Ku3Hu u
sBomonust atmocgepsl. Ctpoenne 3emmm. buocdepa. Xumudeckuii stam 3BomONUN Ouochepsl.
Crpykrypa 6uoctepsl. [lonsatue skocuctembl. XUMUYECKUe 31eMeHThI B 6uocdepe. Kpyrosopor
yraepoma. Kpyroopor azorta. KpyroBopor ¢docdopa. KpyroBopoT OHOTEHHBIX 3JIEMEHTOB.
AHTpPONOreHHBI KPYroBOPOT BELIECTBA. PecypcHbIN 1IUKII.
Tema 1.3. Xumuueckasi 3K0JIOTusl.
XUMHUYECKUE B3aUMOJICUCTBUSL MEXKY KUBBIMU OpraHu3MaMu U HEXXUBOM NpUpoaoi. XUMHUUECKUE
OCHOBBI 3KOJIOTUYECKUX B3aUMOJECHCTBUH. OKoynoruueckue (axkTopsl cpelapl. XUMHUECKUE
3KOPETYJISATOPHI.
Bompocel 0 creneHu BAHMSHUS OTAEIBHBIX BHJIOB AHTPONOTEHHBIX BO3JICUCTBUI Ha >XUBYIO
PUPOY, IPEACKA3AHUSA BOZMOMXHBIX S3KOJOTMUYECKUX MOCIEICTBUM XUMUYECKHUX 3arpsi3HEHUM.
Tema 2.1. ATmocdepa. IkoJsiorudeckasi Xumusi atmocgepsl.
CocraB atmocdepsl. ICTOYHHKY U CTOKU aTMOC(HEpHBIX Ta30B.
Bunpl ucrounukosB. [lerazanusa marmel. Beinenenue u3 BOIHOTO pactBopa. KU3HENESTEIbHOCTD
opranu3moB. Xumudeckue peakuuu. Mcnapenue.
Buner crokoB. PaccenBanune B kocmoce. PactBopenue. JKu3HENEATENbHOCTH OpPraHU3MOB.
Xumnueckue peakuuu. Paspymenue noa aeiictsueM usiydenus. KonaeHcamusi.
CoBpemeHHble KOMITOHEHTBI atMoc(epbl. A30T( N2) u coeaumHenus aszora. Kucnopon (0O2).
Vrnekucinsrii ra3 (CO2). ITapsr Boxsl. Oxcun cepol (1V) (SO2). Ceposogopon (H2S). Meran (CHa).
WHepTHBIE ra3bl.
[IpupoaHble HUCTOYHMKM MHUKPOKOMIIOHEHTOB. ['€oXMMHuUecKkue HWCTOYHHMKHU. buonoruueckue
HMCTOYHHKHU.
PeakiimoHHast cmtocoOHOCTB CJIEZIOBBIX BeIecTB B aTMocgepe. O30H.
Kucnorueie noxau. [IoTOkM U KOHIIEHTpAllMM TUOKCHIA CEPbI, OKCHIOB a30Ta M OPTaHHUYECKHUX
coenquHeHuil B atMmocdepe. Jluokcua cepel. MexaHu3mbl 0Opa3oBaHHs KHCIOT B aTtMmocdepe.
KucnotnocTts ocankoB. BriusHre KHCIOTHBIX N0KAEH HA MPUPOIHBIE 00bEKThl. KucaoTHbIe 10Xau
u o3epa. Kucrnotaele noxau u pacteHus. KuciaoTHele AoXAu W modBa. Mepbsl OOprOBI C
KHCJIOTHBIMH OCaJIKaMH.
AHTpPONIOT€HHBIE ~ MCTOYHHUKM MHUKPOKOMIIOHEHTOB. ABTOTPAHCIOPT M TEIUIODHEPreTUKAa Kak
WCTOYHHMKHU 3arps3HeHus armocdepbl. 3arps3HeHHe Bo3Ayxa U 370poBbe. [locnmencTBus
3arpsi3HeHus1 Bo3ayxa. IIpouecchl ynanenus. JIoHAOHCKUI cMOT — mepBUYHOE 3arps3HeHue. Cmor
Jloc-AnKeneca — BTOPUYHOE 3arpsi3HEHUE.
Tema 2.2. I'mapocdepa. Ikonornyeckass XuMus ruapochepsl.
CoctaB mnpupogHOil BOAbl. VCTOYHMKM W CTOKH BENIECTB, PACTBOPEHHBIX B BoAE. Buibl
HMCTOYHHUKOB. Buabl cTokoB BriMbIBaHME MPOTOYHBIMH BojamMu. BeiHoc BeTpoM. Kpucramnmzanus.
AgncopOniust Ha B3BEIICHHBIX YACTHUIAX. XUMUYECKHE peakiuu B Bojgoeme. [loriomenne KUBbIMA
OpraHu3MaMH.
[maBHBIE KOMIIOHEHTHI MPUPOIHBIX BOJ. [MaBHBIE HOHBL. [HIpOKapOOHATHI U KECTKOCTb.
Xnopuasl. Harpuii. Kanuii. Cynedatel. O0mas MuHepaiu3anus 1 MOHHAs CUjia PUPOAHON BOJIBL.
Brusinue pacTBOpeHHBIX coieil Ha KoH(urypamuioo OenkoB. BnusHue pacTBOpPEHHBIX COJeil Ha
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OCMOTHYECKHUE sBJICHUs. BiusHue Ha B3BecH. BiMsiHue Ha CKOpPOCTH M PAaBHOBECHS pPEaKUUid C
y4acTHEM MOHOB. OpraHu3Mbl U MOHHAS CHJIA BHEIIHEW CPEbI.

PactBopennsbie raspl. A3ot. Kucnopos. Yriekucislii ras.

[Ipupoanbie opranndeckue BeniectBa. CoeqUHEHNs Cephbl B HU3LIUX CTETIEHIX OKUCIICHHUS.
XUMHYECKHUE MPOLECCH M UHTErPaIbHbIE XapaKTEPUCTUKH MPUPOIHBIX BOJ.

Kucnotno — ocHoBHble paBHOBecusi. Teopuss bpencrena —Jloypu (compshkKeHHBIX KHCIOT U
ocHoBaHMi), Bomopomusiii mokazatens (pH) mpupomsbix Boa. CepHOKucioTHas OydepHas
cucrema (H2S04/HSO4/SO4%). I'ymatnas GydepHas cucTeMa. YTIeKUCIOTHO-THAPOKAPOOHATHAS
Oydpepnas  cucrema (H20+CO2/HCO3"). I'mapokapOonaTHO-KapOOHaTHass OydepHas cucrema
(HCO37/CO3%).

OKHCIUTENIbHO- BOCCTAHOBUTENbHbIE peakuuu. IloTeHnmMan — onpeaensoue KOMIIOHEHTHI
npupoaHbeix BoA. Kucnopon. Opranmueckue BemectBa. Coequnenus cepbl. CoeqMHEHUs Kelesa.
Ocankoo0Opa3zoBaHue U acopoIus.

KommiekcoobpazoBanue.

[TonunHeHHbIE KOMIIOHEHTH! NMPUPOAHBIX BoA. Hemeramibl B npuponaHbix Bojgax. d@rop. docdop.
Kpemunii. bop. A3zor. Mox. Meraimnel B npupoansix Bojax. lllenounsie metamnel. CTpoHIMI U
Oapuii. KoGanbT, HUHK, KaAMUii, CBUHEI]. XpOM U MapraHeil.

3arps3HsIOIIKME BEIIECTBA B IPUPOAHBIX BoJax. [loBeaeHne 3arpsA3HIOMMX BEIECTB B IPUPOIHBIX
BOJIaX.

Oco0eHHOCTH THAPOXUMHH Pa3IMYHbIX THUIOB BOAOeMOB. TyHIIpoBbie 03epa. BepxoBsie 6omoTa.
Ozepa u Bogoxpanuiuina. HusuaHble 6010Ta U TOHHBIE OTJIOKEHUS 03ep. BogoeMsl JiecHOH 30HBI.
CrenHble BOJOEMBI. 3arps3HEHUE OI3EMHBIX BOJI.

Tema 2.3. JIutocdepa. Ikonornueckass Xumus Jutochepsl.

Haszemnas cpema, kopa u KpyroBopoT BeulecTB. Ilpomeccsl BbIBeTpuBaHHUS. MexXaHU3MBbI
XUMHUYECKOTO BbIBeTpuBaHusA. PactBopenue. Okwucienune. KucnoTHsiii runponus. BeiBeTpuBanue
CJIOKHBIX CHJIMKATOB. CKOPOCTh BHIBETPUBAHUSI.

TemmnepaTtypa 1 cKOpocTh TeueHHs! BoJibl. KHeTHKa peakiiuii MUHEpasjIoB U HACBIILIEHUE PACTBOPOB.
Tun MaTepuHCKOro Marepuaia (oACTUIAIONIAs TOPO/Ia).

[TouBbl u Owosorusi. TBepnable MPOAYKTHl BbIBETpUBaHUSA. [nmHHCThIE MuHepanbl. CocTaB u
CTPYKTYypa INIMHUCTBIX MUHEPAJIOB.

Tema 3.1. Xumuyeckue BelliecTBAa B OKpYKaloueii cpeae.

OOHapyXeHue M U3MEepeHrne XMMHUECKUX BEIIeCcTB B atMocdepe, Boje, nouse, ouore. Tpancrnopt
XUMHUYECKHX BEIIECTB B OKpYyXkaromel cpene. XUMHUECKHEe U OMOXMMHUYECKHE IpEeBpallleHus
XUMHUYECKHX 3arpsi3HUTENEH B OKpYKaroIen cpeie. MeTo1bl OLIEHKH BO3ACUCTBUS: aJlIMTUBHOCTD,
CUHEpru3M, aHTaroHn3M. OnacHOCTh M PHUCK 3arpsA3HEHHUs] OOBEKTOB OKpY’KaoLIEH Ccpebl
XUMHYECKMMHU BELECTBAMH. AHAIU3 PHUCKa.

ToxkcukaHTBl OKpyxarouien cpenpl. Heopranmdeckne TOKCHMKaHThI. /J[MOKCHHBI M POJICTBEHHBIE UM
COEIMHEHMUS.

Tema 3.2. JKkoJI0rHYeCKOe H CAHUTAPHO-TUTHEHHYeCKOe HOPMHUPOBAHHUeE.

CranmapThl KauecTBa OKpyxarouied cpeasl. HopmupoBanue aTMoc(hepHBIX 3arpsi3HEHHH.
HopMupoBaHnue 3arps3HsOIIMX BEIIECTB B BOJAHBIX 00bekTax. HopmupoBanue conep:kaHus
BPE/IHBIX BELIECTB B ITOYBE.

Tema 3.3. IKo10rn4ecKHii MOHUTOPUHT.

AHaJIUTHYECKHE METOABl KOHTPOJII 3a COCTOSHMEM OKpyXawomen cpensl. IIpuopureTHble
KOHTPOJIUPYEMBIE [MapaMETpbl OKpyKaromed cpeasl. KoHuenmus H CTPyKTypa CHUCTEMBI
MOHMTOPHMHTA, TNPUHUIUIB €€ (QyHKUHOHUpOBaHUS. Poib MOHMTOpPHHra B aHajuu3e U
Ipeaynpex1eHUN ONAaCHOTO Pa3BUTHSI MOCIEICTBUI II100aIbHBIX aHTPOIIOTEHHBIX BO3AECHCTBUIA.
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Tema 3.4. OCHOBHbIe HANPABJEHHA W METOAbl CHHKEHHMS] 3KOJOIMYECKOr0 PHCKAa OT
3arpsi3HeHHsl OKPY:Kalouleil cpeabl.

MeTo1bI OYMCTKH TTPOU3BOJCTBEHHBIX BHIOPOCOB B atmMoctepy. IlyTtu mpenorBpaiieHus BEIOPOCOB
3arpsi3HSAIONIMX BeliecTB B aTtMocdepy. MeToasl MpenoTBpallleHusl 3arpsi3HeHus Tuiapocdepsl,
OYMCTKA CTOYHBIX BOJ. MeToAbl MNpPeNOTBpallleHUs WU JIMKBUJALMKA BPEIHBIX IOCICACTBUN B
pe3yibTaTe MNpPUMEHEHUs YyIOoOpeHHM u [J10XMMHUKATOB. [IpMHIUIBI CO3JaHHUS KOMILIEKCHBIX
MaJOOTXOJHbIX TeXHOJOrui. Pa3paboTka 3aMKHYTHIX I[MKJIOB UCIHOJIb30BAHUS IPUPOJIHBIX
pecypcoB. HayuHble mpeanochuIky peaan3aluy KOHIETIUHA YCTOHYUBOTrO pa3BUTHUS OOIIECTBA.
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KommiekcHoe — HMcmosib30BaHWE — CTyleHTamMu  MIHTepHET-pecypcoB,  JIUCTAHIIMOHHOMU
AIPOKOCMHUYECKON HMHpOpMAIUU, KapTorpahuyecKux, CTATUCTHUECKUX ©  JUTEPATYPHBIX
HMCTOYHHMKOB JIJISl COCTABJICHUS JaHAIIAPTHO-IKOJOTUUECKUX XapaKTEPUCTUK PETHOHOB U HAYYHOTO
000CHOBaHUSI PEKOMEHJALMK MO HUX XO3SUCTBEHHOMY MCIOJIb30BAHUIO M 3KOJIOTMYECKOU
ONTUMU3AIMH JIaHMA(THON CPEIbI.

JenoBbie W poJieBblE UIPbl B MPOLECCE PEUICHUS 3aad MO0 TEPPUTOPUATIBHOMY
JaHAIIaGTHOMY TUIAHUPOBAHUIO TOPOJICKUX, MPOMBIIIJICHHBIX, CEIbCKUX, JIECOXO3SHCTBEHHBIX H
PEKpEalMOHHBIX KOMIUIEKCOB B PAa3JIMYHBIX PUPOAHBIX U COLIMATBbHO-DKOHOMHUYECKUX YCIOBUSIX.

[ToneBast akamemuyeckasi MpakTUKa C IEIbI0 O3HAKOMJICHUS CTYIAEHTOB C pealbHbIMHU
o0beKkTaMu JaHAMA(THBIX HCCIEAOBAHUNA M OCBOCHHSI IMOJIEBBIX U JIAOOPATOPHBIX METOAOB HUX
W3y4YECHHUS.

7 Y4eOHO-MeToanUYecKoe obecnedeHne CaMoCTOATEILHON padoThl.

O1eHOYHBIC CPEICTBA IS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOYHON aTTeCTAIluU
[0 UTOTaM OCBOEHUS AUCIUILTHHBIL.

OcHOBHBIC BHUJBl CaMOCTOSTCILHON pabOThI CTYJIEHTOB - paboTa ¢ JHTEpaTypHBIMU
HMCTOYHUKAMH, KapTorpaduieckumu Mmatepuanamu, MHTepHeT-pecypcaMu aisi Ooiiee TIyOOKOro
03HAKOMJICHHUS ¢ OCHOBHBIMH TIPOOJIeMaMy JTaH AP TOBEICHUS, JTaHIIIaQTaMH Pa3HBIX PETHOHOB,
pelieHne TaHamaTHO-2KOIOTHYeCKuX 3a1a4. Pe3ynpraTsl paboThl 0POPMIISIIOTCS B TUCHMEHHOM
BUJIE KaK pedepaThl U WIH 3aCTyIIUBAIOTCS KaK YCTHBIC JOKJIAIBI C TIOCICAYIONINM 00CYXKICHUEM.

7.1 TemaTuka pedeparTon:

1.  EcrectBeHHble XuMmHYeckue (akTopel cpenbl oOuTanus. [loHATHE O OHMOTCOXMMHYECKUX
MIPOBUHIIUSAX.

TexXHOTEHHBIC CUCTEMBI, X IKOJIOTHYECKasT XapaKTePUCTHKA.

[TonsiTne 00  yCTOMYMBOM  SKOJOTMYECKOM  pa3BUTHM. [IpUHLHUIBI  yCTOHYMBOIO
IKOJIOTHYECKOTO Pa3BUTHSL.

Crtpykrypa atmocdepsl. Tpancdopmarus 3arpsisHeHn aTMOocheph.
3arps3HeHue BO3ayXa U 3J0POBEE.

CrnenoBble XUMUYECKHE KOMIIOHEHTHI B MOPCKOH BOJIE.
Xn0phTOpyTriIeBoJOPOIbI U CTPATOCHEPHBIN O30H.

Kakwue BemiecTBa BKIFOUEHBI B KPYTOBOPOT?

[ukn yrnepona.

0. Iukxa cepsl.

11. [uxu a3ora.

12. Toponackas atmocdepa.

13. TIpoucxoskIeHUE W SBOJFOIUS 3EMITH.

14. UYto Takoe XUMUS OKPYKAIOIIEH CPEIbI.

15. OOGmme 3aKOHOMEPHOCTH BOJTHON MUTPAIIUH.

16. T'eoxumus JyHBI U MJIAHET.

17. Tlpenbuotnyeckas 3eMisi U MUHEPAIbHBIC ITUKIIBI.

18. DBomtouus ruapocdepsl.

19. Kaxk BO3HUKIIA )KH3HbB?

20. DBomroIus OMOTEOXUMUYECKOTO IIUKIIA KUCIIOPO/Ia, a30Ta, YIIIepo/ia, CEPHI.
21. Murpaius BemecTB C MPUPOJHBIMU BOJIAMHU.

22. JlecHbIe SKOCUCTEMEI.

23. AHTpOMNOreHHOE BO3/CHCTBHE HAa BEIMBIBAHUE a30Ta B TPYHTOBHIE BOJIBI.
24. HcTOoYHHMKH U TpaHCOpMAIUs a30Ta.

wn
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25. Xumwus cepsl.

26. Kampmuii B 6nochepe.

27. Poib IOYBHI B 3KOCHCTEMAX.

28. buoreoxmmuveckas poJib TyMyca.

29. Tpancdhopmalus AByOKHUCH yIiIepoJia B CUCTEME «aTMochepa — MOPCKHUE BOABDY.

30. Xwumus npupomHbIX ra3oB. Knaccudukanus, B3auMoIeiiCTBHE Ta30B ¢ TOPHBIMH TOPOJaMH,
MIPUPOJTHBIMU BOJIAMH ¥ JKUBBIMH OPraHU3MaMHU.

31. Xwumus atmochepsl.

32.  Xumus ruapochepsl.

33.  Xwumus autochepsl.

34. Xumudeckas XapaKTEpPHCTHKA BEIIECTBEHHOTO COCTaBa M TIPOIECCOB: T€OXUMUYECKUE
Knapku, popmbl HaxoxaeHus, (HaKTOPHI U MPOILIECCHl MUTPAIIUH 3JIEMEHTOB.

35. Anaym3 armocdepHoro Bo3ayxa. Otrb6op TpoO, KOHICHTPHPOBAHHUE 3arpsi3HSIOIICTO
BEIIIECTBA, OCHOBHBIC METO/IbI aHAJIM34, IPECIIbl O0HAPYKEHHUSL.

IIporpammuoe ob6ecnieuenune u UnrepHer — pecypcebi:
I[JISI IMOATOTOBKM K 3aHATHUAM CTYACHTAMU JOJIKHBI HMCIIOJB30BATHECA HOBOCTHBIC PECYPCHI
HnTeprer, oduIaIbHbIC CalThI IPUPONOOXPAHHBIX YUPEKICHUH, NPEINPUATHH,
MYHUIUIIAJIUTETOB, B TOM YUCJIC:
1. http://b-energy.ru/
2. http://ecobez.narod.ru/organisations.html
3. http://www.biodiversity.ru/publications/csd/contents.html
4. www.consultant.ru

B) UHTEepHET-pecypchbl

OOecrieueH  JOCTYm K  COBPEMEHHBIM  NpO(ECCHOHAIBHBIM  0a3aM  JIaHHBIX,
MH(OPMaLIMOHHBIM CIPABOYHBIM M MOMCKOBBIM cucTeMaMm (6udaunoreka COI'Y):
- oubnmoteke e-library,
- JIeKTpoHHOU Onbnnoreke nuccepranuii PI'b,
- HHBEPCHUTETCKOM Oubmoreke online;
coOCTBEHHBIM OMbOIMOrpadguueckum 6a3zaM JaHHBIX:
- JJIIEKTPOHHOMY KaTaJory,
- DIIEKTPOHHON KapTOTEKE Ta3eTHO-KYPHAJIBHBIX CTaTeH,
- JJIIEKTPOHHON KapTOTeKe aBTOopedepaToB AUCCEPTALMM U AUCCEPTALMH.

8 MaTepuabHO-TEXHUYECKOE OCHAIEHHEe TUCHUIJIMHBI:
KomneloTepHslit  kimacc, goctyn K cetd VHTepHeT (BO BpeMsl CaMOCTOSITENIBHOM paboThl),

OpPITEXHHUKa, 3JeKTpOoHHas 0a3za naHHbIX OMOMMoreku COI'Y, neKIMOHHBIE ayIUTOPHM; KaOHHET,
OCHAIIICHHBI NHTEPAKTUBHOW JIOCKOM, IPOEKTOPOM.
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2 Kypc aekuuii no gucuuiinie (KOHCHEKTHI)

OcHoBHasi iMTEepaTypa:

K nexnun 1

1.  Bpumbaxym6 I1. CocraB u xumus armocdepsl. [lep. ¢ anrin. M.: Mup 1988. 352 c.

2. Aunexkun O. A., Jlsxun 0. . Xumus okeana. JI.: 'mapomereonsaar, 1984. 344 c.

3. Xomnenn X. Xumudeckasi dBoonus okeanoB u atmochepsl. Ilep. ¢ anrn. Ilox pea. B. A.
I'punenko. M.: Mup, 1989. 552 c.

4.  JlobpoBoisbckuii B. B. OcHoBbl Onoreoxumuu. M.: Beici. mik,, 1998. 413 c.

5. Ho6pososbckuii I'. B., Hukutun E. JI. ®ynkiuu mouB B Ouocdepe u 3kocucremax. M.:
Hayxka, 1990. 261 c.

6. Hcunmopos B. A. Opranndeckas xumus armochepsnl. CI16: Xumus, 1992. 265 c.

K nexuun 2

7.  TopmkoB B. I'., Kongparee K. f. Ilpunmun Jle Hlarense B mpuioxeHun Kk Ouocdepe//
Dxonorus, 1990, Ne 1. C. 7-16.

8. Topmko B. I'. Dnepreruka 6uocdepsl 1 yCTOHYMBOCTD OKpYyXaromei cpeasl// torn Hayku
1 TexHuku. Teopernueckue u obmue Bonpock reorpadun. T. 7. M.: BUHUTH, 1990. 239 c.

9. Topumkos B. I'. ®usnyeckne n 61oioruyeckue 0OCHOBBI yCTOHYMBOCTH *)u3HU. M.: BUHUTH,
1995. 470 c.

10. Ho6posonbckwuii B. B. OcHoBbl Onoreoxumuun. M.: Beicmr. mik., 1998. 413 c.

11. 3aBaps3un I'. A. baktepuu u cocraB atmochepsl. M.: Hayka, 1984. 199 c.

12. Kongparses K. f., lonkenko B. K. Dxogunamuka u reononuruka. CI16: PODU, 1999. 1032
C.

K nexuun 3

13. bopucenkoB E. II., Kougpatees K. . Kpyroopor yramepoga u kiuMmar. JL.:
I'unpomereousaar, 1988. 320 c.

14. VYrnexucnslii a3 B atmoctepe. Ilep. ¢ anru. Ilox pen. I'. C. IN'omununa u U. JI. Kapons. M.:
Mup, 1987. 534 c.

15. byneiko M. U., Ponos A. b., Slammn A. JI. Ucropus armocdepsl. JI.: I'mapomereonsnar,
1985. 208 c.

16. Tepnax C. A. 3arps3Henue Mopei. Jluarnos u tepanus. JI.: ['magpomereousaar, 1985. 263 c.

17. 3amapsun I'. A. baktepuu u cocraB armocepsl. M.: Hayka, 1984. 199 c.

18. MUcunopos B. A. Opranuueckas xumusi atmocdepsl. 3-e uza. CII6: Xum-nznat, 2000.

K nexuuu 4

19. MUgnes JI. C. Xumuueckuil coctaB M CTpyKTypa arMochepHbix asposzoneil. JI.: U3n-so JII'Y,
1982. 368 c.

20. bpumbakymo6 I1. CoctaB u xumus armochepsl. M.: Mup, 1988. 352 c.

21. MUcwmpopos B. A. Opranndeckas xumust atMocdepsl. 2-¢ u3a. CI16: Xumus, 1992. 288 c.

22. Tepmenzon FO. M., 3seruroposackuii C. I'., Posenmreiin B. b. Xumus pagukanos HO u HO2
B 3eMHOU atmMocdepe// Ycemexu xumuu. 1990. T. 59. C.1061-1626.

23. Tepmenzon 0. M., ITypmans A. II. T'ereporennslie mporecchl B 3eMHOW aTMocdepe U HX
skojiorndeckue nocieactsust//Ycmnexu xumun. 1990. T. 59. C.1729-1756.

K nexnuu 5

24. TlepoB A. X, m Xpruan A. X. CoBpeMmeHHBIE MNpoOiieMbl aTMocdepHoro o3oHa. JL.:
I'mppomereonznar, 1980. 320 c.

25. Kapons U. JI., Pozanos B. B., Tumodees 0. M. Mansie ra3oBbeie ipumecH B atmocdepe. J1.:

I'mppomereonsnar, 1983. 192 c.
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26. Oxkabe X. ®oroxumus mansix moiekynl. Ilep. ¢ anra. mox pex. M. I'. Kyspmuna. M.: Mup,
1981. 504 c.

27. Posunckuit @. ., EropoB B. U. O30H, okucnbl a3ota u cepbl B HIKHEH atmocdepe. JI.:
I'mppomereounsnar, 1986. 183 c.

28. UWcunmopos B. A. JleTyune BbIIeICHUS PACTEHUN: COCTAB, CKOPOCTH SMHUCCHUU U IKOJIOTUYIECKAs
pouib. CII6: Anra, 1994. 188 c.
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3. MeToanyeckue yKa3aHus MO MOATOTOBKE K CEMUHAPCKUM U MPAKTHYECKUM 3aHSATHIIM.
[IpakTUyeckue 3aHsATHS, HA KOTOPBIX CTYICHTHI:

— TpUOOpETAIOT 3HAHUS W MPAKTUYCCKHE YMEHHS OIPEICICHUS OCHOBHBIX a0MOTHYECKUX
XapaKTEPUCTHK KaK IMMOKa3aTeJIeH 3KOJIOTHYECKOTO COCTOSTHUSI OKPYKAFOIIEH CpeJibl;

— OBJAJEBAIOT METOJAMH IO ONPEACTCHUI0 (U3NYECKHX MapaMeTpoB M XUMHUYECKOTO COCTaBa
ruapocdepsl, TuTochepsl, aTMOCHEPHI;

— TpUOOpETAIOT YMEHWE AaHAU3UPOBATh W OICHWBATh W3MEHEHUS MapaMeTPOB OKPYXKAIOMICH
Cpezibl, BOSHUKAIOIIHE MOJT BIUSHUEM JIEITSILHOCTH YeJIOBEKa.

Bonpochl K ceMUHAPCKHM 3aHSITHIM

TeMaTuka NPAKTHYECKUX 3AHATHH

Tema 1.1. BBenenue. Xumusi okpy:karonieii cpebl 1 XUMHYeCKasi IKOJIOTUsl.

EcTtecTBeHHbIE MCTOYHUKU BO3JEHCTBUS Ha OKPY)KAIOILYIO cpeny. MICTOYHMKM TEXHOr€HHBIX
3arpsi3HEHU OKpykarolel cpenbl. CpaBHEHHE pe3yJIbTaTOB aHTPOIOIE€HHOI'O BMEILIATENbCTBA U
€CTECTBEHHBIX M3MEHEHMH NpUpoAHOil cpenbl. CpaBHUTENbHAS OLEHKA (AaKTOPOB BO3/AEHCTBHS Ha
IPUPOJIHYIO CpEny.

Tema 1.2. IIpoucxoxxkaenue BceJieHHOM U 3Boonus 3emun. buocgepa.

[TpoucxoxacHue XU3HU. XUMUYECKHI 3Tan sBomonuu ouocdeprbl. CTpykTypa Omochepsl.
[TonsTHe 3K0CUCTEMBl. XMMHUUYECKHE 31€eMEHThl B 6uocdepe. KpyroBopor OHOreHHBIX 371€MEHTOB.
AHTpPOIIOT€HHBIN KpyroBOpOT BellecTBa. PecypcHbIil UK.

Tema 1.3. Xumuueckasi 3K0JIOT .

Teopernueckue M MNPAKTUUYECKHE OCHOBBI SKOJIOTMYECKONM XUMHU. DPU3NKO-XMMHUYECKas
JKOJIOTHSL: poib (U3UKO-XMUMHUYECKUX (daxTopoB B HBOJIIOLIMU 6uocdepsl.
XuMHs, KaK OCHOBHOM 3arpsA3HHUTENb CpEIbl, M XUMHUS, KaK CpPEJICTBO BOCCTAaHOBJICHUS
OKpPYXKaroIlEeH Cpelbl.

Tema 2.2. I'mapocdepa. Ixkonornyeckass Xumus ruapocdepsl.

CocraB atmoc¢epbl. MIcTouHUKH U CTOKH aTMOC(EpHBIX ra3oB. COBpeMEHHbIE KOMITIOHEHTBI
atMocepsl. [IpupoaHble UCTOYHMKH MHKPOKOMIIOHEHTOB. PeakioHHas crocoOHOCTH CIIEIOBBIX
BemecTB B atmocepe. O30H. Kucnoruele Joxad. AHTpONOT€HHBIE VCTOYHUKU
MHUKPOKOMITOHEHTOB. ABTOTpaHCIIOPT U TEIUIO3HEPIreTUKa KakK HCTOYHHKHU 3arpsi3HEHUus
aTMocdepsl. 3arps3HeHue Bo3ayxa u 3aoposbe. IlocnenctBust 3arpsisHeHus Bozayxa. [Iporecchbl
yaJeHusl.

Tema 2.3. JIutocdepa. Ikonornyeckass XuMus JUTochepsl.

CocraB npupogHoi Bojabl. MICTOUHMKM U CTOKHM BEILIECTB, PACTBOPEHHBIX B Boje. | aBHBIE
KOMIIOHEHTBI NPUPOJHBIX BOXA. I'naBHBIE MOHBI. OpraHu3Mbl M MOHHAs CWJIa BHEIIHEH CpEIbl.
PactBopennble ra3bl. [lpupogHble oOpraHMYecKHWe BENIECTBA. XUMHUUYECKHE TMPOLECCHl U
VUHTETPAJIIbHBIE  XAPAaKTEPUCTHKU IPUPOAHBIX BOA. KHCIOTHO — OCHOBHBIE DPAaBHOBECHS.
OKHCIUTEIBHO —  BOCCTaHOBHUTENbHBIE  peaknuu. OcaakooOpazoBaHue U ancopOIus.
KommnekcoobpazoBanue. [loqunHeHHbIE KOMIIOHEHTHI IPUPOJHBIX BOJ. 3arps3HAIOLINE BEIIECTBA
B NpUPOJHBIX BoAax. OCOOEHHOCTH THUAPOXHMHUHU PA3JIUYHBIX TUIIOB BOJIOEMOB. 3arpsi3HEHUE
MOJI3€MHBIX BOJ
Tema 3.1. Xumunueckue BellecTBa B OKPYKallei cpene.

HazemHas cpena, kopa U KpyroBOpoT BeHlecTB. MexaHU3Mbl XMMHUYECKOIO BBIBETPHUBAHHUS.
Tun marepuHCcKOro Marepuaia (mojacTuiaromas noposja). [loussr u 6uonorus. TBepabie MPOTyKTHI
BBIBETPUBAHUS.

Tema 3.2. IKoJI0rHYeCKOe H CAHUTAPHO-TUTHEHNYEeCKOe HOPMHUPOBAHHUE.
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XuMHu4ecKkue U OMOXMMHUYECKUE TPEBPALICHUS XUMHUECKUX 3arpsa3HUTENCH B OKPY)KaoLIeH
cpene. Meroabl ouleHKH Bo3zaeicTBUs. OMacHOCTh U PUCK 3arps3HEHHUS] OOBEKTOB OKpYKaroLIei
Cpellbl XUMUYECKUMHU BelleCTBaMU. TOKCHKAHTBI OKPYKatOLEH CPEeIbl.

Tema 3.3. IK0JI0rM4eCKMid MOHUTOPHHT.

CrannmapTbl KauyecTBa OKpy»Karomed cpenbl. HopmupoBanue atMocepHBIX 3arps3HEHUH.
HopMupoBaHnue 3arps3HsOIIMX BEIIECTB B BOJAHBIX 00bekTax. HopmupoBanue conep:kaHus
BPE/IHBIX BELIECTB B I10YBE.

Tema 3.4. OcHOBHbIe HANpPaBJIEHHWs] W MeETOJAbl CHUKEHHMSI JKOJOIMYECKOr0 PHCKa OT
3arpsi3HeHMsl OKpY Karouieil cpeabl.

Konuenmus u cTpykTypa CUCTEMbl MOHUTOPUHTA, MPUHIUIBL ee (HYHKIMOHUpOBaHUs. Poib
MOHMTOPMHIAa B AHAJIW3€ WM MNPEAYNPEKICHUH OINACHOTO Pa3BUTHUs IMOCIEICTBUN INI0OATBHBIX
AHTPOIIOIE€HHBIX BO3JIEHCTBHII.

Y4eOHo-MeTOoAMYECKOEe oO0ecleYeHre CaMOCTOSATEeNbHOH pPadoThl CTyAeHTOB. OueHOYHbIe
CcpeacTBa ISl TEKYUIEro KOHTPOJIA yCIEeBAeMOCTH, MPOMEeKYTOUYHOI aTTeCTAllMU MO0 UTOram
OCBOECHMS M CIHUILIMHBI.

B xoze n3yd4eHns AMCHUILTUHBI CTYJCHTHI N3Yy4aloT HAyYHYIO JINTepaTypy Mo mpodiemMaTuke
JUCLUHUILJIMHBI, KaK OCHOBHYIK, TaK M JIONOJHUTENbHYIO. OCYHIECTBISIOT AaHAJIW3 Hay4YHBIX
KOMHGTCHHI/Iﬁ nu HpﬁKTH‘IGCKOfI OCATCIIBHOCTH I10 HpI/IMeHCHI/IIO OTOCIIBHBIX MECTOI0B I/ICCJIGI[OBaHI/If/'I
IIPU PACCMOTPEHUHU 3KOJIOTHUECKUX BONPOCOB MPOMBINIIEHHON XUMuu. CTyJeHTaM Ipeiaraercs
pelIeHne 3aa4, COCTaBlIeHUs peepaToB, MOATOTOBKA JOKIIAJIOB, SKCKYPCHH HA TIPEIITPHUSITHSL.

KoHTponb 32 X0AOM CaMOCTOATENIbHONM PAaOOTHI CTYIEHTA OCYIIECTBISETCS B CIEAYIOIIUX
BHUIaAx:

Texkymuit KOHTPOJIb:

HHCBMGHHBIﬁ KOHTpOJII)Z KOHTpOJIBHI)IG JUKTAHTBhI I1I0 OCHOBHBIM ITOHATHUAM, TGCTI/IpOBaHI/Ie,
MPEACTABJICHUE TEKCTA IPAKTUICCKON pabOTHI;

YCTHBIM KOHTPOJIb: KOJUIOKBUYM, COOECEI0BaHHE, TOKIAI.

[TpomMexxyTouHasi arTecTalus Mo UTOTaM OCBOCHMS AMCIMILTUHBI OCYIIECTBIsETCS B Gopme
KOHTpOJIBHLIX pa60T, B X0¢€ KOTOpOFO OLICHUBACTCA ypOBeHI) TGOpeTI/I‘-ICCKI/IX 3HaHHi/JI 1 HABBIKHU 110
MIPUMEHEHHUIO METOJIOB UCCIIETOBAHUS.
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8 KoHTpoJIb 3HAHUIA.

BajbHasi CTPYKTYypa OLeHKH

MusH. kos- | Makc. K0JI-BO
®opmMa KOHTPOJIS
BO 0aJ//10B 0aJ10B
Tekyuiasi oneHKa CTy/IeHTa B TeUeHHUE 1-7 HEAETH COCTOUT U3: 0 20
* BoinostHeHUs 3a1aHMIT HA MPAKTUYECKUX 3AHATHIX
* Boino/iHeHUsI JOMAIHUX 3aJaHUii
¢ CaMoCTOATEJBHBIX PadoT 10
1-s1 py0Oe:xHasi nucbMeHHAsi KOHTPOJILHASA padoTa 0 30
Tekyuiasi oneHka cTyeHTa B TedeHue 9-15 Heaenu cocTouT u3: 0 20
* BoinosiHeHUs 3aaHUii HA MPAKTUYECKUX 3aHATHIAX 7
¢ BoinoJiHeHHMs1 JOMAIIHUX 3aJaHUl 3
¢ CaMOCTOSITEJILHBIX padoT 10
2-51 py0exxHasi MUCbMEHHAs1 KOHTPOJIbHAasi padoTa 0 30
Hroro
0 100

Texkymmii KOHTPOJIb — py0e:KHOe TeCTHPOBAHUE

AIb0eno

Cambie MeTKHe YacTUIlbl B aTMocdepe ¢ paaunycamu meHee 10~7 cm.
+be3pa3zmepHas Benmu4YMHA, XapaKTepU3YIOIas OTpaxxaTelbHYI0 CIOCOOHOCTH Tena.
JIro0o0it BUI XO3SIICTBEHHOM JCSTEIHPHOCTH YEIOBEKA B €r0 OTHOIICHUH K TIPUPOJIC.

3arpsisHeHue

CocTosiHME TOJBMIYKHOTO JAMHAMHUYECKOTO paBHOBECHS (WM TOCTOSHHOTO U YCTOMYHUBOTO
HEpPaBHOBECHS) TPUPOJHOU CHUCTEMBI, TOIJIEPKHUBAEMOE CJIOKHBIMH TPUCTIOCOOUTEIHHBIMU
pEaKIusMU, PEryIIPHBIM BO30OHOBIEHHEM OCHOBHBIX €€ CTPYKTYD, @ Tak:Ke MOCTOSTHHON camope-
rynsumef/i BO BCEX €€ 3BCHbBIX.

+IIpuBHECEHNE B IPUPOTHYIO CPEAY HIIM BOSHUKHOBEHHE HOBBIX, OOBIYHO HE XapaKTEePHBIX JIJIS HEe
(1)I/I3I/I‘~I€CKI/IX, XUMUYECKUX HIA OHOJIOTMYECKUX BCIICCTB MW AarcHTOB, OKa3bIBAIOIIMX BPCIHOC
BO3/ICIICTBHIE HA YenoBeKa, Guopy U GpayHy U Ha MaTepUAIbI.

3aKI0YaoTCI B XUMHUYECKOM Pa3JIOKEHUH, PACTBOPCHHHM, THUIAPOJIM3E, TUIPATAIMUA, OKHCIICHHH,
KapOOHU3AIIUN U IPYTUX SIBICHUSX.

Aduccajab

HckyccTBEHHO CO3MaHHOE Il TOJYYEHHUS CEIbCKOXO3SHWCTBEHHOW MPOAYKIIMH OHOTHYECKOE
COOOIIIECTBO PACTEHH, TPUOOB, MUKPOOPTAHU3MOB U )KUBOTHBIX.

+IIpocTpaHCTBO MOPCKOTO JHA, COOTBETCTBYIOIEE JIOKY OKeaHa (riayOuHbl Oonee 2-3 kM) C
OTHOCUTEIIbHO MAaJIOH TMOJABIKHOCTBIO BOJBI, MOCTOSHHOW Temmeparyporr (Huxke 2 "C),
COJIEHOCTBIO.



MuHucTepcTBO CUCTEMA MEHEOAXMEHTA KAYECTBA

HayKu U1 Bbiclwero obpasosaHusa PP YnpasneHvne LOKYMeHTUpOBaHHOW nHdopmaumeit 7.5.3
OreQy BO «COry» KoHTekcT opravmsaumm 4. Obecneyenue 7. (Mepcoran 7.1.2)
Bnageney, npouecca 7.5.3: Otaen sokymeHToobopoTa cTp.

Bug, fokymeHTa: MonoxKeHWe No AeATenbHOCTU
MNonoxeHue o paspaboTtke n peanunsaumm OMOMN COMY

XapakTepus3yeTcst Mol SKOJIOTHYECKON YCTOMYUBOCTBIO U CTAOMIIBHOCTBIO.

JlodcoHa equHHUIIA

[Tporiecc mpeoOpa3oBaHMs PBHIXJIBIX OCAIKOB Ha JTHE BOIHBIX OACCEHHOB B OCAJOYHBIC TOPHBIC
MOPO/IbI B YCIIOBUSX BEPXHEI 30HBI 3eMHOM KOPBI.

+Enunuia conepxanus o3ona (e/l), paBHast 0lHON COTOM NMPUBEICHHON TOJIIUHBI CJIOSI 030HA, T. €.
TOJILIMHBI CJI0SI, KOTOpasi MOJy4YHiIach Obl, €CIIM BeCh cojepiKaliuiica B aTMocdepe 030H ObLT Obl
IPUBEIEH K HOpMasbHbIM ycioBusM. 1 e/ pasaa 0,03 mm.

Kamis Boger quamerpom ot 0,5 mo 6-7 MM, BbImajaronias U3 00JaKOB Ha 3€MHYIO IOBEPXHOCTH
(xarmu ¢ nuametpom ot 0,05 10 0,5 MM OTHOCSIT K MOPOCH).

ACCHMUISAIMOHHASA €MKOCTh YKOCHCTEMbI

[TpocTpaHCcTBO MOPCKOTO JTHA, OXBaThIBaOIIEe MNTYOHMHBI KOHTUHEHTAIBHOTO cKjioHa oT 200-500 1o
2000-3000 M u okaiiMIIsIIOIIIee BCE MATEPUKU M OCTPOBA.

+Iloka3arenb MaKCUMAJIbHON JTMHAMUYECKOM BMECTHMOCTH KOJIMYECTBA TOKCHKAHTOB, KOTOPOE
MOJKET OBITh 3a CIWHUILy BPEMEHHU HAKOILICHO, Pa3pyIIeHO, TPAHC(HOPMUPOBAHO M BHIBEICHO 3a
npeenbl 00beMa SKOCUCTEMBI 03 HapyIIeHUs €€ HOPMAIIbHOM J1eATeIbHOCTH.

JIro001i BUJ XO351CTBEHHOM JISATSIFHOCTH YEI0BEKA B €r0 OTHOIICHHH K IPUPOJIC.

¢-1 I'eorpaduu u reodkog0rnu

1 Kypc, cnneuuaabHOCTh «JKOJIOTHA M NPUPOAONOTb30BAHNE»

JTUCHHUILINHA «JKO0JOTHYeCKOi XUMHH)

15 Bonpocos, 30 MuHyT,2 0as1a

buorens!

+XuMHuuecKkre 3MeMEeHThI, a0COIOTHO HEOOXOAUMBIE ISl CYIIECTBOBAHUS JKMBBIX OPraHU3MOB U
00s13aTeIbHO BXOJSIINE B COCTAB UX TeNl. B WX 4MCI0 BXOAST KUCIOPOJ, YIiepo, BOJIOPOI, a30T,
KaJIbLIMI, MAarHUM, cepa, XJI0p, HATPUM, JKEJI€30, KaJTUi U HEKOTOPBIE IPYTUE DJIEMEHTHI.
BocnpuHrnmaemas ceTdyaTkoM TJia3a 4eloBEKa 4YacTh JJIEKTPOMArHUTHOIO CHEKTpa € 4acTOTaMHU
(4,3-7,5) ¢ 1011 T'm.

JucniepcHbie CUCTEMBI, B KOTOPBIX YaCTHUIIBI TBEPAOTO BEIIECTBA WM KAILIX XKHIAKOCTH 00Jiee WIIH
MeHEe paBHOMEPHO pacipeieleHbl B 00beMe KUIKOM cpebl.

AOHOTreHHbII npouecc

+IIpouecc, npoucxoasimuii 6e3 ydacTust >KUBbIX OPraHU3MOB.
[TepeHoc Bo3yxa 1 €ro CBOWCTB B TOPU30HTAIBHOM HAIIPABICHUH.
Cambie MeTKHe YacTHUIlbl B aTMocdepe ¢ paaunycamu meHee 10~7 cm.

buora

COBOKYIHOCTh B3aMMOCBSI3aHHBIX W B3aMMOJEHCTBYIOUIMX JKUBBIX 3JEMEHTOB pa3IMYHON
CJIO)KHOCTH OT KJIETOK JIO SKOCHCTEM

+HcTOopruecKy CI0KMBILIASCS COBOKYMHOCTh BCEX JKHMBBIX OPraHM3MOB, OOMTAloIIas Ha Kakoii-
100 KPYIHOM TeppUTOPHUH.

30Ha ¢ XOpOUIO BBIPAXKEHHOW CHEXXHOM 3MMOI M KOPOTKUM JIOCTaTOYHO TEIUIbIM JieToM. B EBpazun
OHa MPOCTHPAETCs OT 30HBI TYHAPHI 10 50° c. m1., B CeBepHO AMEpUKe - OT apKTHUECKOW 30HBI 10
40" c. .

AHTpPONOreHHoe BO3/1eiicCTBHE
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YcaoBHas atmocdepa c BEPTUKAJIBHBIM rpauEHTOM TEeMIIepaTyphl, paBHBIM
cyxoaauabaruaeckomy (9,8 K/xm).

+JIr000i1 BUT XO3SIIICTBEHHOH JIeATEIHHOCTH YEJIOBEKA B €r0 OTHOIIIEHUH K TIPUPO/IE.

VYBenuueHue coaepkaHus XMMUKaTa B OpraHU3Max OINpPEEICHHOW 3KOCUCTEMbI MPU MEPEXOAE OT
HU3IIUX TPOYUUECKUX YPOBHEH K BBICIIIVM.

AHTpONOreHHbIe (PAKTOPbI

[TogbeM OKeaHMYECKUX TIYOMHHBIX BOJ, MPOUCXOSAIINNA HA CTHIKE XOJIOJHBIX M TEIUIBIX TCUCHUM
WJIM B PE3YyJIbTATE BETPOBOIO OTTOHA ITOBEPXHOCTHBIX BOJ OT KPYTOr0 MAaTEPUKOBOTO CKJIOHA.
+@aKTOophbI, BEI3BAaHHbBIC JEATEIBHOCTHIO YEIOBEKA.

JIro001i BUJ X0O351ICTBEHHOM JISATEIHHOCTH YEI0OBEKA B €M0 OTHOIICHHH K MPUPOJIC.

B3Becn

BocnprHrMaemasi ceTyaTKOM IUla3a 4eJIOBEKa 4acTh 3JEKTPOMAarHUTHOIO CIIEKTpa C 4acTOTaMH
(4,3-7,5) + 1011 I'.

+/lucriepcHble CUCTEMBI, B KOTOPBIX YAaCTHIIBI TBEPIOTO BEIIECTBA MJIM KAIUIM )KUKOCTU Oosiee uin
MEHEE PaBHOMEPHO pacpeieleHbl B 00beME KUIAKOM cpebl.

[Tponiecc mpeoOpa3zoBaHMs PHIXJIBIX OCAAKOB Ha JHE BOJHBIX OacceiiHOB B OCaJO4YHbIE TOPHbIE
IIOPOJBI B YCIIOBUSX BEPXHEN 30HBI 36MHOU KOPBI.

ArpoomnoneHos

+McKyCCTBEHHO CO3[aHHOE Ul MOJYYEHUs CEeJIbCKOXO3SWCTBEHHON NPOAYKIHMH OHOTHUYECKOE
CO00IleCTBO pacTeHU, rpuOOB, MUKPOOPIaHU3MOB U JKMBOTHBIX. XapaKTepU3yeTCs Majon
9KOJIOTUYECKOH YCTONUMBOCTBIO U CTA0MIIBHOCTBIO.

Ilepenoc Bo3ayxa M €ro CBOMCTB B TOPU30HTAJIBHOM HaIlpaBJICHUU.

Bopeanbhas 30Ha

COBOKYIIHOCTh  B3aUMOCBSI3aHHBIX U B3aUMOJCHCTBYIOIIMX JKHUBBIX DJJIEMEHTOB Pa3IMYHON
CJIOHOCTH OT KJIETOK JI0 9KOCHUCTEM

+30Ha C XOpOWO BBIPA)KEHHON CHEXXHOM 3MMOM M KOPOTKMM JOCTAaTOYHO TEIUIBIM JIeToM. B
EBpasuu oHa npoctupaercs oT 30HbI TyHIpHI 10 50° c. m1., B CeBepHON AMEpHKE - OT apKTUYECKOM
30HBI 10 40" c. m1.

BOCHpI/IHI/IMaeMaﬂ CEeTYATKOM TJ1a3a YeJIOBEKa 4acThb OJICKTPOMArouTHOTO CICKTpa € 4YaCTOTaMH
(4,3-7,5) « 1011 T,

AnBexknus

+IlepeHoc BO3/1yXa U €ro CBOMCTB B TOPU30HTAIbHOM HAIIPABJICHHH.

XapakTepu3yeTcst Maoi 3KOJIOTHYeCKON YCTOMYUBOCTBIO U CTAOMIIBHOCTBIO.

[TpocTpaHCTBO MOPCKOTO JTHA, OXBaThIBAOIIEE INTYOMHBI KOHTHHEHTaIbHOTO ckioHa oT 200-500 no
2000-3000 m 1 okaiimIsitoIIee Bce MaTEpUKU M OCTPOBA.

I'mneprenes

[Tpouecc mpeoOpa3oBaHMs PBHIXJIBIX OCAJKOB Ha JHE BOJHBIX OacceHOB B OCaJO4YHbIE TOPHBIE
IIOPOJBI B YCIIOBUSAX BEPXHEU 30HBI 36MHOU KOPBI.

+IIporecc xuMu4eckoro U (hu3NYecKoro npeodpazoBaHMsi MHUHEPATBLHOIO BEIIECTBA B BEPXHUX
4acTsIX 3€MHOW KOpBI M Ha €€ TTOBEPXHOCTH M0/ BO3AeHCTBUEM aTMOC(eEpbI, THIPOCchEphl U KUBBIX
OpraHU3MOB IIPU HU3KUX TEMIEpaTypax.
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[Tporiecc mpeoOpa3oBaHMs PBHIXJIBIX OCAIKOB HAa JHE BOIHBIX OACCEHOB B OCAJ04YHBIC TOPHBIE
MOPO/IbI B YCIIOBUSAX BEPXHEI 30HBI 3eMHOM KOPBI.

Bunumas o0j1actTh

[Tporiecc mpeoOpa3zoBaHMsI PHIXJIBIX OCAAKOB Ha JHE BOJHBIX 0OAacCEifHOB B OCaJOYHBIE TOPHBIE
MOPOJIBI B YCIIOBUSIX BEPXHEW 30HBI 36MHOU KOPBI.

+BocrpuHumaemasi ceT4aTKOM IJla3a 4eJIOBEKa 4acThb AJIEKTPOMArHUTHOIO CIIEKTpa C YacTOTaMHU
(4,3-7,5) + 1011 I'n.

30Ha ¢ XOpPOUIO BBIPAKEHHOM CHEKHOM 3UMOM U KOPOTKHUM JIOCTAaTOYHO TEIUIbIM JieToM. B EBpasun
OHa MPOCTUPAETCS OT 30HBI TYHJIphI 0 S0° ¢. 11., B CeBepHON AMEpPHUKE - OT apKTUYECKOM 30HBI J10
40" c. m1.

BuoakkymynupoBanue

JIro001i BHI XO3SICTBEHHOMW JIEATEIBHOCTH YEJIOBEKA B €r0 OTHOIICHUU K IPHPOJIE.

+IIporecc HaKOIUICHUS] XMMHUKaTa B TKAHSAX YKMBBIX OPraHU3MOB 3a CYET IPOLIECCOB MUTAHUS H
NPOHUKHOBEHHS XMMHUKATa HHBIMH MyTSAMH (Y4epe3 MOKPOBHBIEC TKAHH, C BIBIXaEMbIM BO3JYXOM H T.
I.).

[ToabeM OKEaHWYECKUX TITYOMHHBIX BOJ, MPOMCXOMASIIMNA Ha CTBIKE XOJOMHBIX M TEIUIBIX TCUCHHM
WM B PE3YJIbTaTE BETPOBOI'O OTTOHA MIOBEPXHOCTHBIX BOJ] OT KPYTOTO MAaTEPHKOBOTO CKIIOHA.

baruauasb

+IIpocTpaHCTBO MOPCKOrO J1HA, OXBAThIBAOIEEe TIyOMHbI KOHTMHEHTAIbHOro ckiioHa oT 200-500
10 2000-3000 M 1 okaiimIsirolIee BCE MATEPUKU U OCTPOBA.

JIro60i1 BUI X035 HCTBEHHOMN JEATENbHOCTH YEJIOBEKA B €r0 OTHOLIEHUH K IPUPOJIE.

HpOIIGCC HAKOINNICHHUA XHWMHKATa B TKAHAX JKHBBIX OPraHU3MOB 3a CYCT HNPOHCCCOB IMUTAHUA U
IPOHUKHOBEHUS] XUMHUKATa UHBIMU MYTAMU (Yepe3 MOKPOBHbIE TKaHU, C BIBIXa€MbIM BO3AYXOM H T.

).

BoanoBoe unciio

BocnpuauMaemasi ceTyaTKoM TJla3a 4YeJIOBEKa YacTh JJEKTPOMArHUTHOIO CIIEKTpa C 4acTOTaMH
(4,3-7,5)« 1011 T'm.

+BennunHa, CBA3aHHAs C JUJIMHOW BOJIHBI 3JIEKTPOMArHUTHOIO M3JIYYEHUSI COOTHOLUEHHEM V =
10*/X.

JIro60ii BUJ X0351ICTBEHHOM JIEATEIHHOCTH Y€IOBEKa B €r0 OTHOIICHUH K MIPUPOJIE.

I'omocgepa

OpranusMmsbl, TJIaBHBIM 00pa3oM OakTepuH W rpHObI, B XOJAE JKU3HENEATEIbHOCTH IPEBpaIlalolIne
OpraHMYecKHe OCTAaTKH B HeopraHuueckue BemiecTBa. OHM 00pa3zyroT 3aKIIOUUTENILHOE 3BEHO B
NUIIEBOU (TpOPUUECKON) IEeTH.

+Croii atmocepsl ¢ COCTABOM MaKpOKOMIIOHEHTOB BO3/1yXa, MaJl0 U3MEHSIOIUMCS C BBICOTOMU, OT
MOBEPXHOCTH 3eMJin 710 mpumMepHO 90-100 kM.

M3MeHeHne Temmeparypbl C BBICOTOM Ha E€AMHMIY PACCTOSHUS IO BEPTUKAIM, 3aBUCALIMM OT
BJIQXKHOCTH BO3/1yXa.

AiliTkeHa sigpa

+Camble MenKkue yacTHIlbl B aTMochepe ¢ paanycamu menee 10~7 cum.
ITepeHoc Bo31yxa 1 €ro CBOMCTB B FTOPU30HTAJIbHOM HAIPABICHHH.
q)aKTOpBI, BBI3BAHHBIC ICATCIIBHOCTBIO YEJIIOBECKA.
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I'pannenT TemMnepaTypbl BepTHKAJIbHbII

CocrosiHue TOABUKHOTO JIMHAMHYECKOTO paBHOBECHS (MJIM TOCTOSIHHOTO M YCTOMYHMBOTO
HEPAaBHOBECHUSI) MPHUPOJHON CHUCTEMBI, MOAJIEPKUBAEMOE CIIOXKHBIMU IPUCIOCOOUTEIHHBIMU
PEaKIUsIMU, PETYISIPHBIM BO30OHOBIICHHEM OCHOBHBIX €€ CTPYKTYD, a TakyKe MOCTOSTHHOW caMmope-
TYJISIUE BO BCEX €€ 3BEHbSX.

Croit atMocdepsl ¢ COCTaBOM MaKpOKOMIIOHEHTOB BO3/1yXa, MAJIO M3MEHSIOIIUMCS C BBICOTOM, OT
MOBEPXHOCTHU 3eMJiu 710 ipuMepHOo 90-100 kM.

+/3MeHeHre TeMiepaTypbl C BBICOTOW Ha €IMHHUILY PACCTOSHUSA MO BEPTUKAIU, 3aBUCSIIMA OT
BJIQXKHOCTH BO3/1yXa.

Anmnabatuyeckasi armocgepa

+YcnoBHast ~ armMocepa € BEPTHKAIBHBIM  TPAJHEHTOM  TEMIeEpaTypbl,  paBHBIM
cyxoanuabaruueckomy (9,8 K/xkm).

VYBenuyeHne coaepKaHus XMMUKATa B OPraHU3Max OINPEICICHHOW SKOCHCTEMBI TPU Nepexojie OT
HHU3IIUX TPOYUUECKUX YPOBHEH K BBICILIMIM.

YpoBeHb KOHIEHTPAIIMA XMMUYECKOTO BEIIECTBA, XapaKTePHBINA JJIsi pallOHOB, HE TIOJBEPKEHHBIX
HETOCPECTBEHHOMY BIIMSTHUIO YEJIOBEUECKOW JEATEIBHOCTH, U OOYCIIOBICHHBIN JEATEIHHOCTHIO
MECTHBIX TIPUPOIHBIX HCTOYHHKOB.

AnNBeJUIMHT

+IlogbeM OkeaHMYECKUX TITyOMHHBIX BOJ, TPOUCXOISIINIA Ha CTHIKE XOJIOAHBIX U TEIUIbIX TEUCHHM
WJIY B PE3YyJIbTATE BETPOBOIO OTTOHA IMTOBEPXHOCTHBIX BOJ OT KPYTOr0 MAaTEPUKOBOTO CKJIOHA.
JIxo0oit BU XO3SICTBEHHOH JACSITEIPHOCTH YEIOBEKA B €r0 OTHOIICHUH K TIPUPOJIC.

JecTpyKTOpHbI (peaylneHThbl.)
+Opranusmsl, I1aBHBIM 00pa3oM OakTepuu U rpuObl, B X0J1€ )KU3HEAEATEIIbHOCTH IIPEBpaIlaloiye

OpraHMYecKHe OCTAaTKM B HeopraHuueckue BemiecTBa. OHM 0Opa3zyroT 3aKIIOUUTENILHOE 3BEHO B
NUIIEBOU (TPOPUUECKON) LEeTH.

CocTosiHMEe TOABMIKHOTO JIMHAMMYECKOTO paBHOBECHS (WJIM TOCTOSHHOIO U YCTOHYMBOIO
HEPAaBHOBECHUSI) MPHUPOJHON CHUCTEMBI, MOAJIEPKUBAEMOE CIIOKHBIMU IPUCIOCOOUTEIBHBIMU
peaKkuMsIMHU, PeryasipHbIM BO30OHOBJICHHEM OCHOBHBIX €€ CTPYKTYp, a TakKe IMOCTOSIHHOM camope-
TyJIILIUEN BO BCEX €€ 3BEHBSX.

[Tponiecc mpeoOpa3zoBaHMs PHIXJIBIX OCAIAKOB Ha JHE BOJHBIX OacceffHOB B OCaJ0OYHBbIE TOpPHBIE
IIOPOJIBI B YCIIOBUSX BEPXHEN 30HBI 36MHON KOPBI.

I'omeocTasuc

+CocTosiHUE TOABM)XHOTO JUHAMUYECKOTO PaBHOBECHsS (MM TOCTOSHHOTO M YCTOMYHMBOTO
HEpPaBHOBECHS) TMPUPOJHOU CHUCTEMBI, TOIIEPKUBAEMOE CJIOKHBIMU TMPUCTIOCOOUTEIHHBIMU
peaKIusMH, PEryIIpPHBIM BO30OHOBIEHHEM OCHOBHBIX €€ CTPYKTYp, a TakKe MOCTOSIHHOW camope-
rynsnmeﬁ BO BCEX €€ 3BCHBIX.

3aKIovyaloTCsl B XMMUYECKOM Pa3lioKeHHH, PAaCTBOPEHHUM, TUJIPOJIM3€E, THApATAllMU, OKHCIECHHH,
KapOOHU3ALIUU U IPYTUX SBICHUSX.

[Tporiecc XUMHYECKOTO U (PU3NYECKOro MpeoOpa3oBaHUS MUHEPATBLHOTO BEIIECTBA B BEPXHUX
YacTAX 36MHON KOPBI U Ha €€ TIOBEPXHOCTH TOJI BO3IeHCTBHEM aTMoc]ephl, THApochephl U KUBBIX
OpPraHu3MOB IIPU HU3KHUX TEMIIEpATypax.

AHa3po0bI
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Ilepenoc Bo3ayxa U €ro CBOMCTB B TOPU30HTAJIBHOM HaIIPaBJICHUU.

Camble MeTIKHE YacTHUIIbl B aTMocdepe ¢ paauycamu meHee 10~7 cm.

+Opranu3mbl, CIOCOOHBIC JKUTh B OECKUCIOPOAHOU cpee. K uucimy ana’poOOB OTHOCSTCSI MHOTHE
BH/JIbI OAKTEPHi (B TOM YMCIIE METa-HOTCHBI).

Keporen

TCpMI/IH A OAHOBPEMCHHOI'O 0003HaYeHUS HN30MCPHBIX /U pasiimyaromuxcda 9uCJIOM aTOMOB
rajoreHa roJIMraJloreHUPOBaHHBIX COCMHEHHH psiga oudenmna, Teppennna, TMOeH30-1I-IMOKCHHA,
nuben3o-ypana u T. 1.

+PaccesHHOE OpraHm4eckoe BEIIECTBO OCAJ0YHBIX TOPHBIX MOpoxa. B mpomecce meramopdusma
npeBpamaeTcs B rpadur.

CratucTuyeckuil pexuM aTMOC(EepHBIX YCIOBHH, XapaKTEPHBIX IS KaKAOTO JAaHHOTO PErHOHA
3eMJIH B CHITY €0 TeorpaduyecKoro mojI0KeHHUSI.

buosornyeckas cucrema

30Ha ¢ XOPOLIO BBIPAKEHHON CHEKHOM 3MMOW M KOPOTKHUM JI0CTaTOYHO TEIIbIM JieToM. B EBpazuu
OHa MIPOCTUPACTCS OT 30HBI TYHJIPHI 10 5S0° ¢. 1., B CeBepHOM AMEpHKE - OT apKTUUYECKON 30HBI JI0
40" c. .

+COBOKy1'[HOCTI) B3aUMOCBA3AHHBIX H BSaHMOﬂeﬁCTByIOMHX JKUBBIX JJICMCHTOB paanquﬁ
CJI0’KHOCTH OT KJIETOK JI0 3KOCHCTEM

I/ICTOpI/IquKI/I CJIOKMBHIAACA COBOKYIMTHOCTH BCCX KMBBIX OpPTraHMU3MOB, 061/1Ta101uas{ Ha Kakoi-11o0
KPYIHOU TEpPUTOPHUHU.

Kaumar

YacTh npupoIbl, HE UCIBITHIBAIOIIAS HETIOCPEICTBEHHOTO BO3/ICHCTBUS CO CTOPOHBI YE€TIOBEKA.
+CTaTUCTUYECKUN PEXUM aTMOC(HEPHBIX YCIOBHH, XapaKTepPHBIX UIS Ka)XJO0ro JAaHHOTO PErHoHa
3eMiI B CHITY €T0 T€0rpauIecKOro MoJI0KEHUSI.

Uy:kepoiHOE A7l OPraHU3MOB XUMUYECKOE BEIIECTBO, HE BXOIAIIEE B €CTECTBEHHBIN OMOTUYECKHIA

KpYyTrOBOpOT.

buocdepa

+O0s1acTh CyIIEeCTBOBaHMSI )KUBBIX OPraHU3MOB, OXBAThIBAIOIIAsl HUKHIOK YacTh aTMoc(depsl, BCIO
rupocdepy, MOBEPXHOCTh CYIIN U BEPXHIOK YacTh JUTOCHEPHI.

Hcropruyecku CII0KUBIIAsCS COBOKYITHOCTh BCEX KHMBBIX OPraHW3MOB, OOMTAONIAs HA KaKOW-In00
KPYITHOU TEPpPUTOPHMN.

COBOKYITHOCTh  B3aMMOCBSI3aHHBIX U B3aMMOJEHCTBYIOIIMX JKHUBBIX D3JIEMEHTOB Pa3IMYHON
CJI0HOCTH OT KJIETOK JI0 SKOCHUCTEM

3arpssHsoLee BemecTBo

[Tnomane 3emMHON MoBepxHOCTU (M aTMocdepa HaJl HEK0), MPUOIU3UTENLHO MPOCTUPAIOLIASCS B
IIMPOTHOM HalpaBJIEHUH, Yallle BCEro He OrnOaroas o OKpyXHOCTH BECh 36MHOH I11ap.
+BerecTBo, MPUCYTCTBYIONIEE B T€X MIIM WHBIX O0BEKTaX MPUPOTHON MIIH OKPYXKAIOIIEH YeIoBeKa
cpelbl B KOJIMYECTBAX, NMPEBBIIIAIONIUX €r0 eCTeCTBEHHbIE ((POHOBBIE) COAEPIKAHUS, M IPOSB-
Jstroee ce0st B BO3JICHCTBUM Ha yenoBeka, Ouocdepy u MaTepHuasibl.

Kamnst Boger nuamerpom ot 0,5 1o 6-7 MM, BeImajgaronias U3 00JaKOB Ha 3€MHYIO MOBEPXHOCTH
(xaruu ¢ quamerpoM ot 0,05 1o 0,5 MM OTHOCSIT K MOPOCH).
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I'mneprennsie npoueccsl

[Tponiecc mpeoOpa3zoBaHMs PHIXJIBIX OCAIKOB Ha JHE BOJHBIX OaccefiHOB B OCaJIOYHbIE TOpPHBIE
IIOPOJBI B YCIIOBUSIX BEPXHEN 30HBI 36MHOM KOPBI.

+3aKI04aroTCs B XMMHYECKOM Pa3jIOKEHUH, PACTBOPEHHUH, THAPOJIN3E, THIPATALUN, OKUCICHUH,
KapOOHM3ALIUU U JPYTUX SBICHUSAX.

[Tponiecc xumuyeckoro u (hU3MYECKOro IMpeoOpa3oBaHMs MUHEPAIbHOIO BEIECTBA B BEPXHUX
YacTsAX 3€MHOM KOpPBI M Ha €€ TOBEPXHOCTH I0J1 BO3JEHCTBHEM aTMOC(ephl, THAPochepbl U )KUBBIX
OpPraHU3MOB IIPU HU3KHUX TEMIIepaTypax.

3ona

OtHOCUTENbHAS HWHTEHCUBHOCTH IPOCTPAHCTBEHHOTO PACIPEICIICHUs] PACCEIHHOTO CBETAa,
3aBUCSIIAS OT OTHOIICHHSI pa3Mepa YaCTHUIIbI K JUIMHE BOJHBI IMAJIAFOIIETO U3TyUeHUS.

YacTps npupoIbl, HE UCTIBITHIBAIOIIAS HEMOCPECTBEHHOTO BO3ACHCTBUSA CO CTOPOHBI YEJIOBEKA.
+Ilnomanp 3eMHOM MOBEPXHOCTH (M aTMocdepa Haj HEw), IPUOIU3UTEIIBHO MPOCTUPAIOIIASACS B
IIMPOTHOM HaIPaBJICHUH, Yallle BCEro He OrubaroIias mo OKpy>KHOCTH BECh 3€MHOM II1ap.

HNuaukarpuca paccesHust

+OTHOCUTENIbHAS MHTEHCUBHOCTb IIPOCTPAHCTBEHHOIO pPAclpeieiieHUsl PacCesIHHOIO CBETa,
3aBUCAILAS OT OTHOLIEHUS pa3Mepa YaCTULBI K JUIMHE BOJIHBI IIAJAAKOLIET0 U3JTy4YCHHUS.

YacTe npupoIbl, HE UCIBITHIBAIOIIAS HETOCPEACTBEHHOIO BO3IEHCTBUS CO CTOPOHBI YEJIOBEKA.
CraTHCTHYECKUH PEKUM aTMOC(EpHBIX YCIOBHMA, XapaKTEPHBIX Ui KaXXIOTO JaHHOTO PETHOHA
3eMJIM B CHITY €ro reorpaduyeckoro nojaokKeHusl.

HNudpakpacnas pagnanus

+BoJiHbI, YacTOTa KOTOPBIX HI)KE MUHUMAJIBHOW YaCTOTHI BUIMMOIO CBETA HAa KPaCHOW T'paHHIIE
CIIEKTpa, HO BbIIIe mpumepHo 3 ¢ 1012 I'm.

PaccesHHOe OpraHmyeckoe BELIECTBO OCAJOYHBIX TOpHBIX MopoX. B mpouecce meramopduszma
npeBpalaercs B rpadur.

OTHOCUTENbHAsT HWHTEHCUBHOCTh TMPOCTPAHCTBEHHOTO PACIpPEICIICHUs] PAaCCeSTHHOTO CBETA,
3aBUCAILAS OT OTHOLIEHUS pa3Mepa YacTULIbl K JYIMHE BOJIHBI TAJAIOIIET0 U3JTyUYEHHUS.

/Anarenes

Cocrosinue MOABMIKHOTO JUHAMHWYCCKOI'0 pPaBHOBECUA (I/IJ'H/I IIOCTOSIHHOI'O M YCTOI>'I‘IPIBOFO
HEPAaBHOBECHsI) MPHUPOJHON CHUCTEMBI, MOAJIEPKUBAEMOE CIIOKHBIMU TPHUCTIOCOOUTETHHBIMU
peakuusIMHU, PeryIsipHBIM BO30OHOBJIEHUEM OCHOBHBIX €€ CTPYKTYp, @ TaK)Ke€ IOCTOSTHHOM camope-
TYJSINUEN BO BCEX €€ 3BEHbSIX.

+IIponiecc mpeoOpa3oBaHUs PHIXJIBIX OCAJKOB Ha JHE BOJHBIX OACCEHHOB B OCAJ0YHBIE TOPHBIC
IIOPOJIBI B YCIIOBUAX BEPXHEN 30HBI 36MHOM KOPBI.

3aKTI0valoTCsl B XUMHUYECKOM Pa3lIoKEHUH, PACTBOPEHUM, TUIIPOJIM3E, THApATAIlMU, OKHCICHHH,
KapOOHU3ALIUU U IPYTUX SIBICHUSX.

Jdkochepa

CoOBOKYNHOCTh 000JI04€K 3eMiIM, XapaKTepU3yIoIascs YCIOBUAMH, OJIArONPUATHBIMU IS
Pa3BUTHS Pa3INYHBIX (OPM KU3HU.

ITocTrenneHHOE M3MEHEHUE CIy4YailHON MEpEMEHHON BEIMUYMHBI B TEUEHHE BCETO pacCMaTpHUBAEMOI0
BPEMEHH, MOJIy4aeMOe IyTeM UCKIIIOUEHUsI KOPOTKONEPUOANYHBIX (ITYKTyaIllHy.

+COBOKYITHOCTh 000J104YeK 3eMJIM, XapaKTepU3YIOILAscs YCIOBUSAMH, OJIArONPUATHBIMU JUIS
pa3BUTHUSA Pa3IMYHBIX (GOPM KU3HH.
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Konrenepsl

UyskepoiHOE ISl OPraHM3MOB XUMHUYECKOE BEIIECTBO, HE BXOSIIEE B €CTECTBEHHBIA OMOTUYECKUI
KPYTOBOPOT.

Haubonee yacto BcTpeuaromieecsi 3HAYCHUE MEPEMEHHOM, MPU KOTOPOH IUIOTHOCTh BEPOSTHOCTH
JOCTUTaeT MaKCUMyMa.

+TepMuH U1 OJHOBPEMEHHOTO 0003HAYEHUSI M30MEPHBIX W/WUJIHM PA3TUYAIOLINXCS YHCIOM aTOMOB
rajoreHa roJIMraJIoreHNPOBaHHBIX COCMHEHHNN psia oudenmna, Teppennna, TmoeH30-1-IHOKCHHA,
nuben3o-ypana u T. 1.

IKOTOKCHKAHT

VBenu4eHue cofep kaHusl XMMUKaTa B OpraHU3Max OIpe/IeIEHHON SKOCUCTEMBI MPH Mepexoe OT
HU3LIUX TPOPUUECKUX YPOBHEN K BBICILIHM.

VYpoBeHb KOHIEHTPALUU XUMHUYECKOTO BEILECTBA, XapaKTEpHBIN /Js pallOHOB, HE MOABEPKEHHBIX
HETIOCPEJCTBEHHOMY BIIMSIHUIO YEJIOBEYECKOH NeATeNbHOCTH, U OOYCIOBICHHBIN NEATEIbHOCTHIO
MECTHBIX IPUPOIHBIX HCTOUHHKOB.

+¥YcToliunBoe (IEPCUCTEHTHOE) B YCIOBHUSX OKpYXKaOLIEH Cpelabl TOKCHYECKOE BELIECTBO,
CHOCOOHOE HAaKalIMBaTbCs B TKAHSAX MKHMBBIX OPraHU3MOB (B HCXOJHOM WJIM W3MEHEHHOM B
pe3yabpTaTte MeTaboIu3Ma BUJIE) U MepelaBaThCs OT HU3IIMX 3BEHBEB MMUIICBOM LEMHU K BBHICIIHM.

KoncymeHnTsi

+Opranu3mpl, K YHCIy KOTOPBIX NPHUHAJJIE)KAT BCE JKUBOTHBIC, MOTPEOJNSIONINE TOTOBBIE
OpraHWYECKHUE BEIIECTBA, CO3AaBacMble (OTOCHHTE3UPYIOIIMMH WM XEMOCHHTE3UPYIOIIUMU
BUJIAMH - TPOYLIEHTaMH.

VYcnoBHOe npezcTaBieHne 00bEKTa WK IpoLecca.

YacTte mpUpPOIHOIM cpenbl, OT KOTOPOH HEMOCPEICTBEHHO 3aBHUCAT YCJOBHS CYIIECTBOBAHUS
YyeJIoBeKa U Ha KOTOPYIO OH BO3JIEHCTBYET MPSIMO MJIM OIIOCPEIOBAHHO.

Mopeab

+VYciioBHOE TIpe/icTaBlIeHHe 00BEKTa UITH TIpoliecca.

Yactb npuUpOAHON Cpeabl, OT KOTOPOW HEMOCPEICTBEHHO 3aBUCAT YCIOBUS CYHIECTBOBAHUS
YeJIOBEeKa U Ha KOTOPYIO OH BO3JIEHCTBYET MPSIMO UITH OTIOCPEAOBAHHO.

VYyacTku snekTpoMarHutHoro crekrpa (3,5-4,5 u 7,6-16,7 MKM), XapaKTepU3yIOIIHecs ClIa0bIM
nornomennemM UK - panguanum MonekyinaMu BOASIHOTO Iapa.

Oxpy:xaomas (4eji0BeKa) cpea (cpeaa oouTaHus)

3aKiovaloTcs B XMMUYECKOM pasJIo’KEHUH, PAaCTBOPEHHMM, THAPOJIN3E, THAPATALUU, OKHUCICHHH,
KapOOHU3ALIUU U IPYTUX SIBICHUSX.

+Yactb TPUPOAHON Cpeabl, OT KOTOPOW HEMOCPEACTBEHHO 3aBUCAT YCIOBHS CYIIECTBOBAHUSA
4eJI0BEKA U Ha KOTOPYIO OH BO3JIEHCTBYET IIPSIMO MJIM OIIOCPENOBAHHO.

[Tpouecc mpeoOpa3oBaHMs PBHIXJIBIX OCAJKOB Ha JHE BOJHBIX OacCeHOB B 0OCAaJI0OUHbIE T'OpPHBIE
IIOPOJIbI B YCIIOBUSIX BEPXHEHN 30HBI 36MHOU KOPBI.

Kcenoonornk

+UyxepoaHoe Ui OpPraHW3MOB XHUMHYECKOE BEIECTBO, HE BXOJSIIEE B €CTECTBEHHBIN
OMOTHUYECKUI KPYTOBOPOT.
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Opranu3Mbl, K YHUCIYy KOTOPBIX NPUHAJIEkKAT BCE JKUBOTHBIC, MOTPEOJSAIONIME TOTOBBIC
OpraHWYECKHE BEIIECTBA, CO3JaBacMble (OTOCHHTE3UPYIOIIMMH WM XEMOCHHTE3UPYIOIUMHU
BHUJIAMU - IPOTYLECHTAMM.

HaunbGosiee yacTo BcTpewaromieecss 3Ha4€HUE MEPEMEHHOM, MPHU KOTOPOW IJIOTHOCTh BEPOSITHOCTH
JIOCTUTAaeT MAKCUMYMa.

Moaa

+Haubomnee yacTo BcTpevaromeecs 3Ha4eHHE MEPEMEHHOM, MPU KOTOPOU TJIOTHOCTh BEPOSTHOCTH
JIOCTUTaeT MAKCUMYMa.

Opranu3Mbl, K 4YHCIy KOTOPBIX NPHHAIIEKAT BCE JKUBOTHBIC, IOTPEOJSIONIME TOTOBBIC
OpraHWYECKHE BEIIECTBa, CO37aBacMbie (HOTOCHHTE3UPYIOIMIMMU WIH XEMOCHHTE3HPYIOIIUMHU
BHUJIAMU - TPOIYLICHTAMM.

Haubonee yacTo BcTpeuaromieecs 3HAYCHHE MEPEMEHHOM, IIPU KOTOPOM IJIOTHOCTH BEPOSITHOCTH
JIOCTUTaeT MakKCUMyMa.

IMecTnung

Opranu3Mbl, K YHUCIYy KOTOPBIX NPHUHAIEKAT BCE JKUBOTHBIC, MOTPEOJSAIOMIME TOTOBBIC
OpraHMYeCKHe BEUIeCTBa, CO37aBacMble (HOTOCHHTE3UPYIOIIMMU WM XEMOCHHTE3UPYIOIIUMU
BHUJIAMU - IPOTYLEHTAMM.

+BemiecTBO WiIKM CMeCh BEIIECTB, MpEIHA3HAUCHHBIC Ui YHUYTOXKEHUS JIOOBIX HEXeNIaTelbHbIX
BUJIOB PACTEHUM W >KMBOTHBIX WJIM OOpPHOBI C HHMH, a TaKXKe HAJisi MCIOJIb30BAHUS B Ka4yeCTBE
perynaropa pocrta pacTeHul uiu aedoaranra.

YacTte nOpUpOJHOM Cpeapl, OT KOTOPOW HEMOCPEACTBEHHO 3aBHCAT YCIOBHUS CYLIECTBOBAHHUS
YeJIOBEKa U Ha KOTOPYIO OH BO3JEHCTBYET MPSIMO WUJIU OIIOCPEAOBAHHO.

OxHa npo3pavyHocTH

3aKirovaloTcs B XMMHUYECKOM pasIo’KEHUHU, PACTBOPEHMM, THAPOJIN3E, TUAPATALUU, OKUCICHHH,
KapOOHM3ALUU U JPYTUX SBJICHUSAX.

+YyacTku snekTpoMarHuTHoro cnekrpa (3,5-4,5 u 7,6-16,7 MKM), XapakTepU3yloIIuecs cladbiM
nornouienreM MK - pagnanum MosexyinaMu BOJSHOTO Hapa.

VYcnoBHOe npezcTaBieHne 00bEeKTa WIIK Ipolecca.

JKocucTeMa

+EauHbIi npupoHBINH KOMILIEKC, 00pa30BaHHbIN )KUBBIMU OpraHU3MaMH U CpeAod UX oOUTaHMs, B
KOTOPOM JKUBBIE U KOCHbIE KOMIIOHEHTHI CBsI3aHbl OOMEHOM BEILIECTB U SHEPTHUH.

YpoBeHb KOHILIEHTPALlUA XUMUYECKOIO BEILECTBA, XapaKTEPHBIN HJI1 palOHOB, HE IOJBEPKEHHBIX
HEINOCPE/JICTBEHHOMY BIIMSHUIO UYEIOBEUYECKOM NIE€ATENbHOCTH, U OOYCIOBIEHHBIH NESTEIbHOCTHIO
MECTHBIX IIPUPOJHBIX HCTOYHUKOB.

ITocTeneHHOEe U3MEHEHUE CIIy4alHOW IEPEMEHHON BEJIMYMHBI B TEUEHHE BCETO PacCMaTPUBAEMOTO
BpPEMEHHU, MT0JTy4yaeMoe IyTeM UCKIIOUEHHsI KOPOTKOMEPHUOAUYHBIX (DIyKTyaluu.

Hoacruiiawmas noBepxHoOCTh

YacTp npupobl, HE UCIBITHIBAIOIIAS HEMTOCPEACTBEHHOTO BO3JEHCTBUSA CO CTOPOHBI YEIOBEKA.
+IloBepXHOCTh TOYBHI, BOJBI, CHETa U T. M., B3aUMOJIEHCTBYIOIAas ¢ arMochepold B mIpoleccax
TEII0-, BJaro- ¥ ra3000MeHa.

BeHIeCTBO HJIn CMECh BCEIICCTB, npeg:(HazHaquHHe JJIA YHI/I'-ITO}KGHI/ISI J'IIO6I)IX HCXKCIJIATCIbHBIX
BUJIOB PACTEHUW W KUBOTHBIX WM OOpbOBI C HUMH, a TaKXKe IS UCIOJIb30BAaHUS B KAaueCTBE
pEryJsTOpa pocTa pacTeHUN Ui Ae(oiaHTa.
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Tpenna

CocrosiHEe Ta3a WM KUIKOCTH, XapaKTepu3yeMoe TYpOyJCHTHBIM (MCIBITHIBAIONIUM CIIydaiiHbIE
Xa0THYeCKue (QIyKTyallun) IBUKECHHUEM.

CoBOKYIHOCTh 000JI04€K 3eMJIM, XapaKTepU3YIOIIAsCS YCIOBUSMH, ONaronpusSTHBIMH JUIS
Pa3sBUTHSL Pa3InYHbIX (OPM KU3HU.

+IlocrenneHHOE  M3MEHEHHE  CIy4allHOM  IIEPEMEHHOM  BEJIMYMHBI B TEUEHHUE  BCErO
pacCMaTpuBaEMOro  BPEMEHHM, IOJIy4aeMOe IIyTeM  HMCKIKYEHHS  KOPOTKOIEPHOIUYHBIX

baykTyanum.

IIpupoanas cpena

+YacTe npupoAbl, HE HCIBITHIBAIOLIAS. HEIOCPEACTBEHHOTO BO3IEHCTBUSA CO CTOPOHBI Y€I0BEKa.
[Tpouecc npeoOpa3oBaHMs PBIXJIBIX OCAJKOB Ha JHE BOJHBIX OacCeHOB B OCaJO4YHbIE T'OPHbIE
IIOPOJIbI B YCJIOBUSIX BEPXHEHN 30HBI 36MHOU KOPBI.

OyHIaMeHTaTbHOE SIBJICHHUE B3aWMOJICHCTBHS CBETa C BEHIECTBOM; (M3WYECKHIA IMpOIEecc, MpH
KOTOPOM 4acTUlla, HaxXxOAsIascsi HAa IYTH paclpOCTPaHEHHs HJIEKTPOMArHUTHOW BOJIHBI,
HENPEPBIBHO NOJy4aeT JHEPTHIO U3 MaJAI0IIEH BOJIHBI U IIEPEU3ITYyHacT €€ 110 BCEM HAIIPABJICHUSM.

Paccesinue cBera

[Tpouecc mpeoOpa3oBaHMs PBHIXJIBIX OCAJKOB Ha JHE BOJHBIX OacceifHOB B OCaJOuYHBbIE TOpPHBIE
IIOPOJBI B YCIIOBUSX BEPXHEN 30HBI 36MHOU KOPBI.

+®yH1aMeHTalbHOE SBJICHHWE B3aUMOJICHCTBHUSL CBETA C BEIIECTBOM; (DU3MUECKHIl mpolecc, npu
KOTOPOM YaCTHIA, HAXOALIAsACsd Ha IIyTM pacHpOCTPAHEHUs JJIEKTPOMATHUTHOM BOJIHBI,
HEIPEPHIBHO MOJIYYaeT SHEPTUIO U3 MaJA0IIEH BOJIHBI U EPEU3IYUaeT €€ 10 BCEM HAIPABICHUSIM.
YacTte nOpupOJHOM Cpeabl, OT KOTOPOW HEMOCPEICTBEHHO 3aBUCIT YCJIOBHUS CYLIECTBOBaHUSA
YeJIOBEKa U Ha KOTOPYIO OH BO3JEHCTBYET MPSIMO WUJIU OIOCPEAOBAHHO.

Iponyxkuus 6monoruveckas

YacTte nOpupOJHOM Cpeapl, OT KOTOPOW HEMOCPEICTBEHHO 3aBUCIT YCIOBHUS CYLIECTBOBAHUSA
YEJI0BEKA U HAa KOTOPYIO OH BO3JEHCTBYET MPSAMO WIIM OMOCPENOBAHHO.

+buomacca, mpou3BoauMasi MONYJSIHAEH WM SKOCUCTEMOW HAa €IWHULE IUIOMIAJN 32 €OUHHUILY
BPEMEHU.

DOyHIaMEHTAIbHOE SIBJICHUE B3aUMOJICMCTBUS CBETa C BEIIECTBOM; (PU3MYECKHUUN MpoIecC, MpH
KOTOPOM YacTHLA, HaXOJsasicd Ha IIyTH PACHPOCTPAHEHUS JJIEKTPOMATHUTHOW BOJIHBIL,
HEIPEPBIBHO ITOJIYYaeT SJHEPTUIO U3 MAJAIOIIEN BOJIHBI U MIEPEU3IIYHacT €€ 110 BCEM HAIIPABICHUSM.

DOoHOBBII YPOBEHDb

CocrosiHME Ta3a WM KUIKOCTH, XapakTepu3zyeMoe TYpOyJEHTHBIM (MCHBITHIBAIONLIUM CllydaiiHble
Xa0THYeCKUe QIIYKTyalluH) ABUKEHHUEM.

+YPpOBEHb KOHIEHTPAUU XUMMUYECKOTO BEILIECTBA, XaPAKTEPHBIN U1 PAallOHOB, HE TI0BEPKEHHBIX
HENOCPEJICTBEHHOMY BIIMSHUIO UYEIOBEYECKOM N1eATENbHOCTH, U OOYCIOBIEHHBIM N1€ATEIbHOCTHIO
MECTHBIX IIPUPOIHBIX HICTOYHUKOB.

ITocTeneHHOEe U3MEHEHUE CIyYalHOW NEPEMEHHON BEJIMYMHBI B TEUEHHE BCETO PacCMaTPUBAEMOTO
BpPEMEHHU, M0JTy4yaeMoe IyTeM UCKIIOUEHHsI KOPOTKOMEPHOANYHBIX (DIyKTyaluu.

Crok
[Tporiecc mpeoOpa3zoBaHMsI PHIXJIBIX OCAJAKOB Ha JHE BOJHBIX OacceifHOB B OCaJI0OYHbIE TOpPHBIE
MIOPOJBI B YCIIOBUSIX BEPXHEN 30HBI 36MHON KOPBI.
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+JIr000ii mporecc yaaleHus XUMUYECKIX COCTUHEHUM, B3BEIICHHBIX YACTHI] WU PaTUKajoB U3
JAHHOTO pe3epByapa B pe3ylbTaTe JIOOBIX (U3UKO-XMMHYECKHX MPOIECCOB, OCAXKACHUSA WIH
nepeHoca.

3Be3na ¢ paauycom npuMepHo 6,96 « 105 km u maccoii npuoausureasHo 1,99 m 1032 kr.

Jkojiornyeckasi MarnHupukanus (OMOyMHOKEeHHe)

Enunblii TpupoaHbIid KOMILIEKC, 00pa30BaHHBIN KMBBIMH OPTaHU3MaMH U CPEloil X oOWUTaHMS, B
KOTOPOM JKUBBIE€ M KOCHbIE KOMIIOHEHTBI CBS3aHbl 0OMEHOM BEILECTB U SHEPTUU.

+YBenuueHue colepKaHusl XMMHUKaTa B OpraHu3Max OINPEICIICHHONW 3KOCUCTEMBI IIPU IIEPEX0JE OT
HU3LIUX TPOYUUECKUX YPOBHEH K BBICILIUM.

YpoBeHb KOHLICHTPALIUA XUMHUYECKOIO BEILECTBA, XaPAKTEPHBIN I PaliOHOB, HE IIOJBEP/KEHHBIX
HENOCPEJCTBEHHOMY BIIMSHUIO YEJIOBEYECKOH NeATeNbHOCTH, U OOYCIIOBICHHBIN J1€ATEbHOCThIO
MECTHBIX IIPUPOJIHBIX HCTOYHUKOB.

TypOyJieHTHOCTD

+CocTosiHUE ra3a WIK KUAKOCTH, XapaKTepu3yeMoe TypOyJEHTHBIM (MCIIBITHIBAIOIIUM CITydaiiHble
Xa0THYECKUE (PIIyKTyallnn) IBHKCHUEM.

CoBOKYIHOCTh 000JI04€K 3eMJIM, XapaKTepU3YIOLIAsCsl YCIOBUSAMM, OJaronpUsATHBIMH Ui
Pa3BUTHS Pa3IMUHBIX (OPM KU3HHU.

[TocTeneHHOE U3MEHEHUE CITy4ailHOW MEPEMEHHON BEJIMYHMHBI B TEYCHHUE BCETO PacCMaTpPHBAEMOT0
BPEMCHH, IMOJIYyH4aCMOC ITYTEM UCKIIIOUYCHUA KOPOTKOIICPUOJUIHBIX Q)nyKTyauI/m.

DJIEKTPOMATHUTHBIN CIEKTP

COBOKYMHOCTh 000JI0OUEK 3eMJIM, XapaKTepU3yIIascs YCIOBUAMHU, OJIArONPHUATHBIMU IS
Pa3BHUTHS Pa3IMYHBIX (OPM KH3HHU.

+CoBokynHOCTh ramma-nyudeit (< 10" cm), pearrenoBckux syudeit (10°-10" cm), ynbrpaduoneroBoii
pamuaryu (3 m 10"-10"* cm), Buaumoro ceera (3 m 10"-10"4 cm), nadpaxpacHoii paguarun (FO*-
KO"1 cm) u paguoBonH (1-10* cwm).

VYcroitunBoe (MEPCHCTEHTHOE) B YCIOBUSX OKpPYKAIOMIEH Cpefbl TOKCHYECKOE BEIIECTBO,
CIIOCOOHOE HaKalUIMBaThCsl B TKAHSAX JKUBBIX OPraHU3MOB (B HMCXOJAHOM WJIM H3MEHEHHOM B
pe3yabpTaTe MeTaboIr3Ma BUJIE) U IepelaBaThCs OT HU3IINX 3BEHBEB MMUIIEBOH [EMHU K BBICIIIHM.

.Bonpocel K Ik3aMeHy

1. OObekT, mpeaMeT W METOMAbl IKOJOTHYeCKoW Xumuu. Ee MecTo B cucreme Hayk 00
OKpY’Kalolllen cpeie.

AtMmocdepa. ['a30BbIif cOCTaB, CTPOCHHE U PAJAUAIIMOHHBIA PEXIM.

AHTpPONIOT€HHOE BO3/ICHCTBHE Ha XUMUYECKHUI COCTaB aTMOC(EPHI.

XUMUYECKHUE MOCIEICTBUS U3MEHEHHNI KinMaTa 3eMiu. [[apHuKoBbIE Ta3bl.

Herpananust 030HOBOrO ciiosi. KuciiotHele ocanku. 3arpsisHeHUE BO3/1yXa.

[Ipupona napaukoBoro 3¢ hexra; AMOKCH YTIAEPOa;

[IpoctpancTBeHHO-BpeMeHHOe pacnpenenenue CO02; ucrounmku u ctoku CO02 B
COBPEMEHHBIN Tiepuoj; Mozaenu rinodanbHoro mnukia C02 W cleHapud BO3MOXKHOTO;
U3MCHCHHUS YpPOBHS €r0 KOHIEHTpalUu B OyaylIieM; aHTPOIMOTCHHBIE HW3MEHCHHUS
OMOTUYECKOM dYacTH TJOOAJIBHOTO; IMKJIA YIJIepoJa; METaH; COJACpKaHUE W

No ko
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pacmpezeiieHe B arMocepe; HUCTOYHMKM M CTOKM METaHa; OKCHUJl a30Ta;
(b TOpXIIOPYTIIEBOJOPOIBI

8. T'mapocdepa; ruApOIOrHUecKHil peXXKUM OKeaHOC(hEepHl.

9. XUMHUYECKHUI COCTAaB OKEAHNUYECKON BOJIBL.

10.JIutocepa u MOYBEHHBIN MOKPOB: CTPOCHHUE M XUMHUYECKHH COCTaB 3€MHOW KOPBHI,
TUTAHETapHBIN MOYBEHHBIN TOKPOB.

11. AHTpOIIOT€HHbIE U3MEHEHHUS KOHTUHEHTAIbHBIX THIPOXUMHUYECKUX [UKIIOB.

12.I'noGanpHbIE OMOT€OXUMHUYECKUAE IIUKIIBI DJIEMEHTOB.

13.'moGanbpHBIi UK yTaepoa.

14. IIukel KUCIOPOAa B BOJOPO/IA.

15.T'noGanpHbIil LUK a30Ta; rI00albHBIA IUKI CEphl, TeOXUMHYECKUU 1UKI (ocdopa;
IUKIIBI TSDKENIBIX METa/UIOB; POJb OWOTHI B TOMJCPKAHUM TIIOOATBHBIX ITUKJIOB
AIIEMEHTOB.

16. ATmMocdepHbIii  a’p030Jib:  HOMEHKJIATypa W OCHOBHBIE YEpTHl paclpelereHus
TpomocepHOr0  a’po30JIsl; XMMHUYECKUW  COCTaB  TpormocepHOro  a’spo30Jis;
cTpatochepHbIid a3PO30JIb; ONTUYECKUE CBOMCTBA a’pO30JIeil; XUMUUYECKUE MPOIIECCHI C
ydacTueM aTMOC(EPHOTO adpo30Jsl.

17. OxkucnuTenbHbIA TOTEHIMAT aTMOC(]EpHI

18.Tlenochepa. Knapku mous. I'eoxumuueckrne n3MEHEHHUS TIOYBEHHOTO TTOKPOBA.

19. buocdepa u nanamadTer 3emiau. ['eoxuMuyeckas BOIOIHS OUOChepH.

20. Murpanus XMMHYECKHX 3JIEMEHTOB B Onocdepe: BUAbI MUTpAIUU (BO3IYIIIHAS, BOIHAS,
OuoreHHasi, TexHoreHHas ). @akTopbl MUTPALIUH.

21.T'eoxumuueckue 6apbepbl. OUBNKO-XUMUYECKUE, MEXaHUYECKUE, OMOTCOXUMUYECKUE U
TEXHOTCHHBIE OapbepHI.

22.TeoxuMusi TEXHOTEHE3A.

23. DKOJI0Tr0-TeOXUMUUYECKOE HOPMUPOBAHUE.

24.Toponma u ropojackue mnaHAMA(TEL. DKOJIOTO-TEOXMMHYECKas OIEHKAa COCTOSHUS
rOpOJIOB.

25. ArponanamadTel. [lecTHIMIBI ¥ arpOXUMUYECKUE METHOpAIuU TouB. MUHEpaJIbHbIE
yoOpeHus. Dpo3usi U AeTpaialus.

26. 9K0JI0T0-TeOXUMHUYSCKUH MOHUTOPHHT.

2. DKOTre0XUMHsl, 310pPOBbE IKOCUCTEM H YEJIOBEKA.

28. TlpupoaHbie U TEXHOTE€HHBIE OMOT€OXUMHUUECKUE TPOBUHITUU.

29. DKonoro-reoxuMuuecke GaxTopsl 3a607I€BAEMOCTH HACETICHHUSI.

30. Uctopus pa3BUTHS T€OXUMUHU.

31.Bxnan @.V. Knapka, B.1. Bepnaackoro, B.M. l'onpammunra, A.E.®epcmana B
pa3BUTHE HAYKU TE€OXUMHUH.

32.T'eoxumuieckas knaccudukamus dIeMeHToB BepHaackoro.

33.T'eoxumuueckas kinaccudukanus snemMmeHToB depcmana.

34.Tlonstue «Knapk». 3aBUCUMOCTb PacIipOCTPaHEHHOCTH PJIEMEHTOB OT aTOMHOTO
HOMEDA.

35. 'eoxuMHUYECKHIT COCTAaB U OCOOCHHOCTHU PACTIPEICIICHNS XUMUYECKUX AJIEMEHTOB B
MaHTHUH U A]1pe 3eMJIH.

36. [Tokazarenu TeXHOTEHE3A.
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37. TexHoreHe3 Kak TeOXUMHUYECKHIA (pakTop. 3arpsi3HEHNE OKPYKAIOIICH CPEeIbI.

=

=

=

=

=

=

=

IIpumepHble 3a1aHus /15 IK3aMeHa
3amanue No 1

OOBEKT, MpeAMET U METOABI IKOT€OXUMHUH.
JIutochepa. Knapku nutocdepsl. KpyroBoport BemecTs B tutochepe.

3amganue Ne 2
MecTo reoxuMHM B CUCTEME HayK 00 OKpY>KaroIieil cpene.
[Tenochepa. Knapku nous.

3ananue Ne 3
['eoxumus TexHorene3a. ICTOUHUKH 3arps3HEHUS] OKPYKAIOIIEH CPEbI.
Murpaniis XUMHYECKHX 3JIEMEHTOB B Omocdepe: BUIbI MUTpanuu (BO3AyIIHAS,
BOJ/IHAsI, OMOTEHHAas!, TEXHOTeHHast ). DaKTOpPbl MUTPAIIHH.

3aganue Ne 4
I'unpocdepa. CtpoeHue, MpOUCX0KACHUE U KIApKU THAPOChHEpHI.
[IpupoHbIE U TEXHOTEHHBIE TEOXUMUYECKIE aHOMAJIUH.

3ananue Ne 5
Arponangmadgtel.  [lectunuasl W arpOXMMHUYECKHE  MEIHUOpAIlMU  TOYB.
MumnepainbHble y1oOpeHus. Dpo3ust U Jerpagalus.
MecTo reoXxuMuu B CUCTEME HayK 00 OKpyXKarolieit cpese.

3ananue Ne 6
Hcropus pa3BUTHS TEOXUMUMU.
Atmocdepa. Ilpoucxoxnenne u Kmapku armocdepsl. AHTPONOTEHHOE
BO3JICUCTBUE HA XUMUYECKHUM COCTaB aTMOC(EPHI.

3ananue Ne 7
Bxian @.V. Knapka, B.H1. Bepnanckoro, B.M. lN'onpammuara, A.E.®epcmana B
pa3BUTUE HAYKU F€OXUMUHU.
Crpoenue, npoucxoxaeHue u Kiapku ruapocdepst..

3aganue Ne 8
['eoxumuyeckas kiaccudukanus neMeHToB BepHaackoro.
Atmocdepa. Ilpoucxoxnaenne u Knmapku armocdepbl. AHTPONOTEHHOE
BO3JICUCTBUE HA XUMUYECKHUM COCTaB aTMOC(EPHI.

3ananue Ne 9
['eoxuMuueckmne nocieICTBUS U3BMEHEHUH KinMara 3emiu. [lapHukoBbie rasbl.
['eoxumuueckas kinaccudukanus snemeHToB depcmana.

3amanue Ne 10
[Tonsitue «Knapk». 3aBUCHUMOCTb PacpOCTPaHEHHOCTH 3JIEMEHTOB OT aTOMHOTO
HOMEpa.
[IpupoHO-TEXHOTEHHBIE U TEXHUYECKHUE CUCTEMbI. TeXHOTeHHBI MEeTa00I3M
AJIEMEHTOB.

Bamanue Ne 11
['eoxumMuueckuit cCocTaB 1 0COOCHHOCTU PACIIPEACIICHUS XUMUYECKUX DIIEMEHTOB
B MAaHTHH U s/1pe 3eMIIH.
buocdepa u nannmadrer 3emnu. ['eoxumudeckas 3BoOLUS OMOCEPHI.
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3ananue Ne 12
[TokazaTenu TeXHOTEHE3a.
DKOT€0XUMHUs, 3J0POBbE IKOCUCTEM U YEJIOBEKA.
3ananue Ne 13
AtMmocepa. [Ipoucxoxnenue u Knapku armocdepsl.
Hcropus pa3BUTHS TEOXUMUMU.
3aganue Ne 14
Jlutocdepa. Knapku nutocdepsl. Kpyrosopot BemiecTs B iutocdepe.
OOBEKT, MpeAMET U METOABI IKOT€OXUMHUH.
3aganue Ne 15
TexHoreHes Kak reoOXuMU4ecKuid (pakTop. 3arpsA3HEHUE OKPYKAIOIIEH CPEbI.
['eoxumuueckas Kiaccugukanus 3nemMeHToB BepHaackoro.
3ananue Ne 16
['eoxumuueckast kinaccudukanus eMeHToB depcmana.
Knapku nmous. ['eoxuMuueckue n3MeHEHHUs MOYBEHHOTO MMOKPOBA.
3amanue Ne 17
Murpanius XUMHYECKHX 3JIEMEHTOB B Ouocdepe: BUIbI MUTpAlUK (BO3IyIIHAS,
BOJ[HAsl, OMOTE€HHAsl, TEXHOTeHHAas1 ). PaKTOPhl MUTPAIUH.
[TonsTne «Kmapk». 3aBUCHMOCTD paCIpOCTPaHEHHOCTH 3JIEMEHTOB OT aTOMHOT'O
HOMEDA.
3amanue No 18
['eoxumuyeckue nocaeICTBU U3MEHEHNI Ki1uMara 3emin. [lapHUKOBbIE rassl.
['eoxuMuuecKkmre NocieICTBUS U3MEHEHUH KiinMarta 3eMiu. [lapHukoBbie ra3sbl.
3amanue Ne 19
AHTpPONIOTEHHOE BO3/ICHCTBUE HA DHJOTEHHBIE U DK30TE€HHBIE T€OXMMHYECKUE
MPOLECCHI.
Bxnag @.V. Knapka, B.1. Bepuaackoro, B.M. lN'onpammuara, A.E.®@epcmana B
pa3BUTUE HAYKU F€OXUMUHU.
3amanue Ne 20
['eoxummuueckue 6aprepbl. DU3NKO-XUMHUECKHE, MEXaHUYECKHE,
OMOTCOXMMHUYECKUE M TEXHOTEHHBIE Oaphephl.
DKOJIOro-reoOXUMHIecKre (PaKTopbl 3a0071€Ba€MOCTH HACEIICHUS.
3amanue Ne 21
[Temocdepa. Knapku mous. I'eoxuMuueckre M3MEHEHHUS IOYBEHHOTO MTOKPOBA.
[TpupoaHbIe M TEXHOTEHHBIE OMOT€OXMMHUYECKUE IIPOBUHITUH.
3ananue No 22
TexHoreHe3 Kak reoOXuMU4YecKuil (hakTop. 3arps3HEeHNE OKPYKAOIIEH Cpe/Ibl.
MecTo reoXxuMHH B CUCTEME HAYK 00 OKpYXKalolleu cpese.
3aganue Ne 23
AHTpPONIOTEHHOE BO3/ICHCTBHE HA SHOTCHHBIC U SK30TCHHBIC T€OXUMHUYECKHE
MPOLECCHI.
Atmocdepa. [Ipoucxoxnenue u Knapku atmocdepsi.
3aganue Ne 24
Herpananust 030HOBOrO ciosi. KuciotHele ocanku. 3arpsisHeHUE BO3/1yXa.
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10.

11.
12.
13.

=

=

Hcropus reoOXuMHuH.
3aganue Ne 25
DKOJI0ro-re0OXUMHYECKHU MOHUTOPHUHT.
['opona u ropoackue maHAmadTbl. DKOJIOTO-T€OXUMHUYECKAs] OLIEHKA COCTOSHUS
TOpOJOB.
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