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O KAKOM 3KOJIOMT'MYECKOM OBPA3OBAHUNN
Mbl TOBOPUM?

[ocynapcTBeHHaa nporpamma «OCHOBbI roCyAapCTBEHHOM NOANTUKK B 06nacTu
3Konornyeckoro passutua Poccuiickon Pepepaumm Ha nepuoa ao 2030 r.»
(yTB. Mpe3ngeHtom Poccuinckon Pepepaumm ot 30 anpena 2012 roga)

* PauuoHanbHoOe NpMpoAonoab3oBaHMe
* OxpaHa OKpyrKaloLlen NPUPoaHON cpeabl
e JKoJsiornyeckoe obyyeHue, BocnuUTaHme, NPOCBELLEHNE

* O6pa3oBaHune B 061aCTM OKpYrKatloLLen cpeapl

O6pasoBaHWe AN YCTOMUYMBOrO Pa3BUTUSA




AKTYAJIbHAA MPOBJIEMATUKA
DKOJTIOTUHECKOTO OBPA3OBAHWA (vexa. nosecTkA)

nsmeHeHme Kaumara (c1. 6 PamoyHon KoHBeHuun OOH 06 unameHeHuu
KAnmarta u ee JOXMHCKaA nporpamma paboTbl);

6buopasHoobpasume (ct. |3 KoHBeHuun o bruonornyeckom pasHoobpasuu, ee
[porpamma oencTBMn U COOTBETCTBYIOLWME PELUEHUA);

YMeHbLleHUe OMNacHOCTU CTUXUWUHBbIX bepcTBuiM (Xnorckaa pamoyHas
nporpamma gencrtamin Ha 2005-2015 rr.);

ycTonumsble mogenu notpebneHna u npoussopgcrea (Mporpamma no
YCTOMYMBOMY 00pa3y KMU3HM KM 0OPa30BaAHUIO B PaMKaX AECATUNETHUX
Aporpamm Mo ycToMyMBOoMYy MpOM3BOACTBY M noTpebnenuto Ha 2012-2021

rr.);




YMEHWA BblIAB/IATb B OKPYHRAKLLEM MWUPE U B
NFOBON AEATE/IbHOCTW NHOAEN B3SAUMMOCBA3N:

|. coumranbHbIX, SKOHOMUYECKUX, SKOIOTUYECKNX CTOPOH;
MPOLLU/IOro, HAaCTOSALLLEro 1 byayliero;
rnob6anbHOro, perMoHabHOro, 10Ka/JIbHOro U JIMYHOCTHOTO;

rPaRa4aHCTBEHHOCTHU, NMPaB U OTBETCTBEHHOCTU YE/TOBEKA,

R

notpebHocTen (LyXOBHbIX M MAaTEPUAsIbHbIX) M BO3MOMKHOCTEN UX
YAOBNETBOPEHMUS;

6. KYNbTYPHOrO, COUMaNbHOIo N bmonornyeckoro pasHoobpasni;

/. KayecTBa }KM3HW, PaBHOMPaBUA U cou,maanoﬁ cnpasea/inBoCTu.




9KO/NOMMYECKOE OBEPA3OBAHUE B
BbICLLUEW LLUKOJE

Kpome Mo020MoBKuU crieyuanucmose 3Kos10eco68, AONKHO OCYWECTBAATLCA B TpeX
OCHOBHbIX HalpaB/1€HUAX:

¢ ocBeweHune aros1orm4eCknx aCneKkTos BO BCeEM KOMIJIEKCE yL-Ie6HbIX ANCUUNTNH,

* npodeccuoHanbHas NoAroToBka B 06/1aCTM OXpaHbl OKpYrKalouwleh cpeabl U
pPaLMOHaNbHOIO NPUPOAONONb30BaHMS;

° BOB/IeYEHME CTYAEHTOB B HAy4YHO-UCCNEAOBATE/IbCKYIO WU OOLECTBEHHYIO
NPMPOAOOXPAHHYIO AeATeNbHOCTb Ha 6a3e cneymannsnmpoBaHHbIX KypCoOB
3K0/1I0TnM4eckoro npoduns;

* HedopmanbHOe 3Kosiormyeckoe obpasoBaHme.




PASPABOTATD -

KMEeTOoA0/I0TMYEeCcKoe, nNporpammHoe U y4yebHO-meToam4veckoe
COMPOBOXAEHNE  peann3aumm  3KONOTMYECKOM  COCTaBAAIOLLEN
denepanibHbiX rOCYyAapCTBEHHbLIX 0bOpa3oBaTe/ibHbIX CTAaHAAPTOB
Haya/NbHOro, OCHOBHOTO U  cpegHero  (nonHoro)  obuwiero
obpa3oBaHMA Ha TeopeTnyeckom ocHoBe KoHuenuunm obulero
3Ko/IornMyeckoro obpasoBaHmAY

(n. 72 MnaHa pencteuii no peanunsaumm "OCHOB rOCYAAPCTBEHHOMW MNOUTUKU B
obnactu 3Konormndyeckoro passutma Poccum pgo 2030 ropma" - PN N 2423-p ot

18.12.2012).




AOPO MEAATOMMYECKOIO OBPA3OBAHNUA
MOAY/1b 310POBbLECEEPETAKLLNIA

44.03.05 MNeparornyeckoe obpasoBaHue (c ABymA NpoPUNAMMN NOATOTOBKM)
Buonorna n dkonorma, Xummna n dkonorus, leorpaduma n Ikonorus

* NucumnnmHbl moayna: BospactHaa aHaTtomus, DU3NOIOTUA U KYAbTYpPa
3/10p0oBbs, OCHOBbI MeANLIMHCKUX 3HaHMN, Be3onacHOCTb }KU3HeAeATEe/IbHOCTH,

dunsnyeckan Kynbtypa n CNopT, IIEKTUBHbIE KYPCbl MO PU3UYECKOM KYNbTYPE U
CnopTy.

* AKTYya/IbHOCTb MOAY/NIA CBA3aHa C BO3pacTarowmmm HoBbimK yrpo3damm (Covid-
|9), upesBblYaiHbIMKN CUTYALMAMM B LLKONAX.

MemoouyecKkue peKkomeHOayuu no nod2omoskKke neda2o2uvyeckux Kaopos rno rnpo2pammam
6akanaspuama Ha OcHose eOUHbIX Mo0X0008 K UX CmpyKkmype u codepxcaHuto ("Adopo
gbicwez2o0 nedazozuvecko2o o0bpazosaHusa"), 000b6peHHble Ha 3acedaHuu Konneauu
MuHucmepcmea npoceeweHUsa Poccutlickol ®edepayuu 25 Hosbps 2021 a.




MOAY/1b YYEEHO-UCCNEAOBATE/IbCKOWU U
NMPOEKTHOW AEATENBbHOCTU

44.03.05 NMeparornyeckoe obpasoBaHue (c ABymA NpoPUNAMMU NOATOTOBKM)
Buonorna n 3konorma, Xummna n Ikonorus, leorpadpuma n Ikonorus

AvcumnnanHbl moayna/npaktnku: Metoabl MccneaoBaTe/IbCKOM/MPOEKTHON AeATENbHOCTH,
MeToabl MaTemaTniyeckon 06paboTKM AaHHbIX.

YyebHaa u NpoM3BOACTBEHHAA MPAKTMKA - HAay4yHO-UCCcneaoBaTeIbckaa paboTa (npoeKTHas
paboTa).

MO,EI,W'Ib HaMnpaB/1€EH Ha (I)OpMMpOBaHMe ncenegoBaTte/1bCKUX yMeHMI;‘I AN14 BbINMOMTHEHUA
p360T dHA/IUTUHECKOTO U NMPUKNAOHOIO XapaKTepa, B TOM 4YUC/E KYPCOBbIX, MPOEKTHbLIX,

BbIMYCKHbIX I-(BafIM(I)VIKaLI,VIOHHbIX U 4pyrux, ocywecrsaieHna U opraHm3aumm nNpoeKTHO-
VICCI'Ie,CI,OBaTeanKOﬁ A4eATENbHOCTU B LLUKONE.




ccnepoparenbekas padora

Tema: «II3yuenne HeraTHBHBIX MOC/TeCTBILIT MOTYYeHIIS
JHEPTHH MyTeM CAHTAHISA TOIVIHBA HA TPIMepe
NMAPHIKOBOT0 3P deKTay

BbiBOp,

Ilogeogq HTOTH MPAaKTHYECKOTD HCCTISIOBAHHA, MOMHO COSTATE ERIEOD O TOM, 9TO aKTOpaMI,

OK4A3BIEAFOIMTHME EBIHAHHE Ha4 HE.pHHKGBL]fI 3'!1]II1]IE:I=.'.T= ABJIAKOTCHA PAa3ITHYHA E IIOTJIOINEHHH

TEIIOBOH JHCPIHH IIOBCPEHOCTAMHE HI DAXNIHYHBIX MATEDHAJIOE H ocoDeHHOCTH IIOTJIOOIEHHA

HHPpaKpacHOT 0 HATVISHHA VIJICKHCIBEIM Ta20M.




ﬂ,MHa MWUKa N3MEHEHNA TEMNEPATYPbI

METOAWUKA 3KCMNEPUMEHTA,
[MOBTOPHOCTW,
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PAOVUALIMOHHbBIA ®OPCUHT

6anaHc mexkay noctynarouwen B atmochepy 3emaum u yxoaawen ms
Hee sHeprun oueHunsaeTca B Buae dakrtopa Rf «radiative-forcing)
(paduayuoHHbIlU hopcuHe), BbipaXKeHHOro B BT/m,.

Beanumnna Rf paccumtbiBaeTcA ana Kaxaoro napHWKOBOrO rasa u
ABNAeTCA GYHKUMEN N3MEHAIOLLLENCA KOHUEHTPaAUUM aTMOCPepHOro

laoauya £
ra3d. Mojae/ibHbIe OHEHKH I100A/ILHOI0 PAAHAHOHHOIO GOPCHHTIA 115 OCHOBHBIX ATMOC(EepHBIX
akropos, Bei3biBawmuX Bo3aeiicreue | Tomacu, 2003]

['nobaneHbIi paguaum-

AtmocdepHslii hakto N - 2
bep q P OHHBIA opeunr, Br/m™

Moaenupyemsle yenoBus

HE[pHHKUEbIE raibl

(B Lesom) +2.43 Yeennuenue koHueHTpauuu (k 1998 r.)
Hsyokuck yrnepoaa CO, +0,46 10 CPABHEHHUIO C JOHHYCTPHAIIBHBIM
Metan CHy +0 48 NEPHOA0M, HEONPEAENEHHOCTE OLEHOK
3akuce azora N,O +0,15 10 %
["anoxapOoHI +0,34
—0,15

YMeHblIeHHE KOH HEHTPAlHH

CrparocepHslii 030H Pasbpoc ouenok -
ot 0,05 10 0,25 B 1979 — 1997
+0,35 VYBenu4yeHne KOHLEHTPalHH
Tponocdepusiii 0zo0H Pazbpoc oueHok 110 CPABHEHUIO C JOHHYCTPHAIIBHBIM
ot +0,50 no +0,20 NEPHOAOM
—0.4

CynbharHbiii a3po30iib Pasbpoc ouenok



NOMMOLWEHUNE UK-U3TYHEHWNA
ATMOCOEPHbIMW TASAMU

YacToTa, 10 MY s——
02 03 040510

3. OtmetbTE B crnekTpe obnactu
NOrNOLWEHNA OCTa/NIbHbIX ra3oB M3 Tabauupl —
KaKkue rasbl NAapHUKOBbIE, @ KaKMe MNOrnowarT
n3nyyeHne B «atmocdepHon GopToUKE»

Wany4aemMan aHepruA
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Anana3oHe, B  KOTOPOM  eCTECTBEHHble
MapHWKOBble rasbl He nornowatT? Kakue us

\

a

HUX 06pa3yloTCA ecTecTBeHHbIM MyTEM, KaKue
MMEIOT aHTPOMOreHHoe npoucxoxaeHme!?
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Hz0 0,43 -064 6850 - 4670

CO, 0,18 - 0,24 17000 - 12500

CH,4 0,39-046 w0,85-1,03 7700 - 6500 » 3520 - 2900
N2O 0,38 -0,42 7800 - 7120

CClhF 0,25-0,33 12000 - 9060

Oa 0,28 - 0,32 10700 - 8340




XUMUA

IN-VITRO U IN-VIVO

W/ YTO AOJIXKEH 3HATb XMMMUK, MPOBOAALLNMN
XUMUKO-2KO/IOTMHYECKUE UCC/IELOBAHUA

EXVIVO

IN SITU

IN UTERO
IN VITRO
INVIVO

IN SILICO
IN PAPYRO
IN PLANTA



http://ru.wikipedia.org/wiki/Ex_vivo
http://ru.wikipedia.org/wiki/In_situ
http://ru.wikipedia.org/w/index.php?title=In_utero&action=edit&redlink=1
http://ru.wikipedia.org/wiki/In_vitro
http://ru.wikipedia.org/wiki/In_silico
http://ru.wikipedia.org/w/index.php?title=In_papyro&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=In_planta&action=edit&redlink=1

XUMUA IN-VITRO U IN-VIVO

In vitro (nat. «B cTekne») — 3TO TEXHONOrMA BbINOJHEHUA SKCNEePUMEHTOB, KOrg4a OnbIThl
NpPOBOAATCA «B MNPOOMPKE» — BHE XKMBOrO OpraHM3ma. IKCNEPUMEHTHI in vitro, B Tex cayyasx,
KOraa anbTepHaTMBOW ABAAKOTCA MCCeA0BAaHUA HA KMBOTHbIX MW YE/IOBEKE CYUTAIOTCA MEHEe
AOCTOBEPHbIMU, YEM in Vivo M YacTo BbiBalOT AnWb Heobxoanmon npeaBapuUTE/IbHOW CTaaunen
ANA OLEHKM BO3MOXHOCTM M HEOBXOAMMOCTM MocaeayroWmnX mnccnegoBaHun in vivo. OgHako
OHM YacCTo yAelweBNAKT NpeaBapuTenbHble CTagMu UCCNef0BaHMA UM MNO3BOJIAKOT COXPAHUTH
}U3Hb NOAOMbITHbIX XUBOTHbIX.

In vivo (nat. — 6yKBanbHO «B (HA) *XKMBOMY), TO €CTb «BHYTPU XUBOFO OPraHU3May UAN KBHYTPU
KneTkuy. B Hayke in vivo o603HauyaeT npoBeAeHME 3IKCMEPUMEHTOB Ha (MAM BHYTPU) KMUBOWM
TKAHW MPU KUBOM OpraHuame. TaKOe WCMO/Ib30BaHME TEPMMHA MCKAOYAET WCMNO/Ib30BaHUE
YaCcTU XKMBOFO OpraHuama (TaK, Kak 3TO AenaeTca Npu TecTax in Vitro) WAW UCNO/b30BaHMeE
MEPTBOro oOpraHusma. TecTUMPOBaHWE Ha MMBOTHbIX M KAWHWUYECKME WCMbITAHMA ABAAIOTCA

dbopmammn nccnegoBaHua in vivo.



http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/In_vitro
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%B6%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D1%85&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D1%81%D0%BF%D1%8B%D1%82%D0%B0%D0%BD%D0%B8%D1%8F

NHAOO-TEPMAHCKNIN SKCMEPUMEHT LOHAFEX NO YAOBPEHUIO
AHTAPKTUYECKWNX BOA CY/IbPATOM HKEJIE3A

B pe3ynbTaTe KOTOPOro NJAaHMpPOBanoCh, YTo yaobpeHne BbI30BET POCT PUTON/IAHKTOHA
(MUKpOCKONUYECKNX BOAOPOCAEN), KOTOPbIM YBEANYUT CNOCOOBHOCTb OKEaHUYEeCKOW BOAbI
nornowaTb U3 atmocdepbl YIIEKUCAbIN Fa3, OKOHYNACA HEeyAauYeN.

C 6opta cyaHa Polarstern Ha nnowaan 6onee 300 KBagpaTHbIX KWUIOMETPOB
paccbinanan okosio 6 TOHH Conun.

Macca ¢utonnaHkToHa yasounacb 3a ABe Hegenn. OQHAaKO MHTEHCUBHbLIN POCT
duUTONNAaHKTOHA MNPUBAEK 300MNaHKTOH, KOTOPbIM CTan noeaatb MUKPOCKOMUYEcKue
BoAOpoOCAU. B pe3ynbTate yrnepos oKa3ancsa He 3aXOPOHEeH, a OCTa/CA BHYTPWU 3KOCUCTEMbI

OKeaHa.



http://redirect.subscribe.ru/science.natural.ekolog,28386/20090330114136/13381=13364=12975/m13084539/-/ecoportal.ru/news.php?id=36285

q4TO AOJIKEH 3HATb XUMUK,
MPOBOAALLNUN XUMNKO-3KOJTOIM'MHYECKNE NCC/IEAOBAHNA

* OCHOBHble NMOHATUA N 3aKOHbI 0b6LLEN 3KONOTUM.
* EcTecTBeHHOE COCTOAHME BO34yXa, BOAbl, MOYBbI C y4EeTOM KonebaHuM.
* OCHOBbl HOPMUPOBAHUA COCTOAHMA OKpPYKatoLen cpeabl.

* Mwurpauma n TpaHcpopmaumsa BewecTB Noj Bo3AeNCTBUEM NMPUPOAHbIX
daKTOpOB.

* Ocobasa ponb MMKpoopraHmamos (bnoKaTanms, camoounLeHue cpea,
buoTtpaHcbopmauma n buoaerpagauns).

* [lpoboTbOp M NpobonoaroToBKa.

e CraTob6paboTKa AaHHbIX.




POJib BUOTbl B XMUMUNYECKOM PA3/1OREHUN
[OPHbIX NMOPO/

Bnharopgapa KuBomy BellecTtBY OMOTUYECKUA  KPYroBOPOT  MOMOJIHAETCH
MUHepanamu, BbicBoboOXKaaembimu n3 autocpepbl. Hanpumep, naecHeBbIN
rPMOOK BTTabOPaTOPHBIX YCTOBMSX 33 HEAe/o BEICBObORAgeT m3-6a3anbra 3%
cogeprkalleroca B Hem Kpemuus, | 1% antommuunsa, 59% marnus, 64% xenesa.

bakTtepun, cuHe-3eneHole BOAOPOC/IN  OKasblBAOT Ha rOPHble NOpoAbl
CUNbHENLLEE XMMNYECKOEe BO3AENCTBME PACTBOPAMM LLENOTO KOMMAEKCA KUCNOT
- YFONbHOW, a30THOW, CEPHOM M pPa3HOODOpPa3HbIX OpraHMYeckux. Pasnaraa ¢ mx
NOMOLLbIO T€ WUAM MHble MWHEpPasbl, OPraHM3mMbl U3bMpaTeENbHO WU3BJIEKAOT U
BKAOYAOT B OWUOTUYECKMN KPYroBOPOT TaKMe BarKHeMwme nuTaTesbHble
3N1€MEHTbIl, KaK Ka/bUMi, Kannun, HaTpun, ¢ochop, KPEMHUN, MUKPO3/IEMEHTDI,
BK/IIOYAA TAXKeE/ble MeTanbl (HAaNnpUmep pTyThb).

CnocobHOCTb KOHUEHTPUPOBATb 31€MEHTbl M3 pa3baB/ieHHbIX PAcTBOPOB - 3TO
XapaKTepHaAd o0CObeHHOCTb KMBOro BeuwectBa. Hawmbonee aKTUBHbIMMU
KOHUEHTPaTOpaMM MHOMMX 3NEMEHTOB ABASAIOTCA MUKPOOPraHM3mbl. Hanpumenp,
B MPOAYKTaX XMU3HEeAEeATEeNbHOCTM HEKOTOPbIX M3 HUX MO CPABHEHUID C
NnpMpoAHOM cpenown coaeprkaHue mapraHua yesenmdyeHo B | 200 000 pas,
xenesa - B 65 000, BaHaaua - 8 420 000, cepebpa - 8 240 000 pa3 u T.A4.




HO

| | 3AFPASHEHWE BO3AYXA MELWIAET ONBIJTIEHNIO
p-Myrcene Linalool LI.BETKOBIDIX PACTEHMM

ATMOS. ENVIRON. 2008, 42,2336 .

b AN A

ExXerogHo B BO34yXx MocTynaeTt okono | mapa.T netyumx

p-Ocimene
OpraHM4Yeckmx selecTs!

KOHTaKT 0bblYHbIX 3aMaxoB LBETKOBbIX PACTEHUIN C BellecTBamW, 3arpPA3HAIOLWNMU
aTmocdepy, NpUBOAUT K TOMY, YUTO HAaCEKOMbIM TPyAHEEe HaXoAUTb JOPOrY K LiBeTaM.

B rpynne npodeccopa Xoce PysHTeca (Jose D. Fuentes) cosgaHa mogens,
NO3BONAIOWEAA NpeAcKasaTb npouecchl, npoTekawowme c avHanoonom (linalool), 6;-
mupueHom (6;-myrcene) n 6;-oummeHom (6;-ocimene)

—  NeTyYumMM  KOMMOHEeHTamu  OOonbWMHCTBA  LBETOYHbIX  3aMaxos, MNpw
B3aMMOZENCTBUN C TaKMMWU 3arpAsHUTENAMU aTtmocdepbl, Kak 030H, TMAPOKCU/bHbIE
paguvKanbl U oKcuabl asoTa. bbino yctaHoOBAEHO, YTO, HaNpuUmep, ANA UBETKA IbBUHOMO
3eBa, aPOMaT KOTOPOro COAEPKUT BCe TPU COeANHEHMUA, NPOMCXOAUT BbicTpoe 3aTyxaHue

3dfaxa rno mepe yaanaeHnAa ot ero NCTOY4HUKa.




CNMACUBO 3A BHUMAHMUE!

K.X.H., A.N.H., npo.,
3aB.KaP.XMMMNYECKOro N IKOJIOTMYECKOTO
obpa3zoBaHua PITY um.A.N.lfepueHa

olgarogovaya@mail.ru

Poeoesas
Onwvea leHHadbesHa
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[TpuyHHH NOARNEHUA

TunuuHan KOHUEHTPAUMSA

Huoxcun yriae-
poaa CO;

Oxcua yraepona
0

Meran CHg4

MoHookcHa a3o-
Ta NO

O30 O3

duHokcya cephl

SO,

PaiioxeHHe OpraHWYeCKOro Belle-
CTBa, BBUICIEHHE OKEaHaMH, COKUTaHHue
TOIUIMBA

PasnoxeHHe OpraHHMYECKOro Belue-
CTBa, NPOMBILUIEHHEIE ITPOLIECCHI,
CXHraHHe TOIIMBa

Pa3anoxeHue opraHuyeckoro seuie-
CTBa, YT€YKa NMPHPOAHOrO rasa, puco-
BhIE TOJA

INeXTpUYECKHUE paspanasl, paborta
ABUrarencik BHYTPEHHEro CropaHus,
CXHMIraHHE OpPraHMYECKOro BeElECTBa,
dhoToxumMmuyeckuit cMor

DnexTpuyeckue paspansl, anddy-

3HA n3 crparocdepsl, doToXMMMYe-
CKMH cMor

BynkaHuveckye rasml, JIeCHBIE ITO-
Xapei, GaKTepHaibHas ACATENbHOCTD,
BhUIENCHHE OKeaHaMM, CXXMTaHHe TOI-
NUBa, MPOMBILUICHHBIE IPOLIECCH (BbI~
IUTaBKA METAUIOB M3 PYO M T. I.)
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Mexannampl
TPAHCHOPMALIMK 3ArPHSHAIOLIMX
BElECTH

XUMHUECHAN KMHETHKA

[Ipoueccer Macco-TiepeHoca Morexynspible MEXaHN3Mb
BELIECTB B OKP YIKAIOLILH BIIMARKSA 3arpA3HAOIMK
cpene RELIIECTB HA [1POLIECCH!
,f | JKI'IEHG,H%HTGW:HOCTH
lmuamecuaﬂ XUMNS [t SHOTOMMHECKAS XUMUA 2 BHOXUMUA
, ¥ , |
OUBMKO-XUMIHECIIE

METONB! AHATN3E,
GHATIMTHHECKAS XUMUS
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FMAPOCHEPA KAK
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CUCTEMA




€O, (0,034%)

ArTmMmocPepHbiit BO3YX
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. "HucTsii” Aoxas

CO,(0.034%)

pH=563 - Tone
CO,+ H,0 == H,CO, == H' + HCO; == 2H" + CO; e

KapbonartHas cucrema
Mspponua (cogoBnie o3epa)

NaHCO, + H,0 === H,CO; + Na"+ OH"~
pH=8,5-105

KapfoHaTHO-kansimesas cucTema
H,O + CO.,(0,034%)

2H + 2C0;
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Puc. 1. Cxemarnyeckas WasicCTpaums U3MEHYMBOCTY BEAUYMEEI PH KOHASHCYMPOBAHHbIX NPU-
POAHBIX CPef MoA BAWAHWEM ECTECTBEHHLIX NPUPOLHLIX NPOLECCOB C Y4acTuemM /Mib O4HOro
npupoaHoro komnoHeHTa — CO, . B ckodkax npusenexo conepxaume CO,, XxapakTepHoe fjis co-



KUCNOTHbIE CBOUCTBA YIOZIbHOU KUCNOTHI

NPMMeHWB 3aROH AENCTBUA MacC W NPUWHAB BO BHWMAHWE,

yto [H,0O] = const:
CO,*+H,0 || H*+HCOy; K| = 4107

HCOy [=] H*+CO,; K, = 5,6°10-"

Mopspok BennunH Kl n K2 roBopnt 0 Tom, YTO YyronbHaa KMUCAOTa ABAAETCA
Becbma cnabon kmcnoton (K <I), a cpasHeHue sennumH Kl n K2 — o tom,
YTO B €e pacTBope AOMUHUPYIOT rMApPOoKapboHaT-noHbl (K1>K2).

N3 ypaBHeHMs K| MOXHO paccuMTaTb KOHLEHTpauuio MOoHOB Bogopoaa H™:
[H'] = KI[CO,])/[HCO;T]

Ecnn Bbipa3nTb KoHUeHTpauuto H yepes pH
pH = pKI — Ig[CO2]/[HCO;7]




DJYLIITIVLUID 1ITLUINIDIA DUAUVLIVIUVUD

Unpolluted rain
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Soil water
(pH =5.7) -Zone of high
Plant derived biological activity
organic acids CO,
Soil water
H2C03 + H*
(pH =4.7)

CaZt+ + 2HCO;~ Mr+ 4+ [2H(S10,)

(“""'011r::n:ch'-\“‘%c
[M(SiQ4)],

M = Ca2+, Mg2+, Na+, K+
Clay particle

CﬂCOJ
MgCO3
Limestone particie

Parent rock



ENVIRONMENTAL SCIENCE
AND POLLUTION RESEARCH.

* Mo paHHbIM y4yeHbix, 33% 06pa3LOB BOAbl U3 CTEKNAHHbIX OYTbINOK, 78% BOAbI
B M/IaCTUKOBbIX OYyTbIZIKax 1 ABa 0b6pas3La B KOMMNO3UTHOW YNaKOBKE MPOABUAU
3HAYMMYIO TOPMOHANbHYIO aKTUBHOCTb Ha MNPECHOBOAHbIX HOBO3eNaHACKUX
yantoK (Potamopyrgus antipodarum). BelwecTBa, NpoHUKaowme B Ny wu3
NNACTUKOBOM YNAKOBKU, MOTYT IEMCTBOBATb KaK 3CTPOreHbl.

* MaKkcumanbHas oObOHapyrKeHHasa KOHUeHTpaumsa Oblna 3KBMBANEHTHA MO
aKTUBHOCTM 75,2 HaHOrpamma Ha SIUTP €CTEeCTBEHHOro Noa0BOro ropmoHa |7
b6eTa-acTpaguona




YHUKANbHLIE TPUBbl BASIDIOMYCETE

CERIPORIOPSIS NPEBPATAT NOBYIO
KEHUWUHY B BAIOHAUHKY

Copep>xawmncs B rpmbax pepMeHT paspyllaeT MesilaHWH,
NO3TOMY €ero MOX>XHO WCNOoJ/1b30BaTb AJI9 OCBET/1eHUS
BOJ1OC.

XUMUKU cobupatotcs co3aaTb YHUKANbHYIO
"aKONoOrMyecky" Kpacky Anasi BOJIOC, KOTopas MO3BOUT
XEHLWMHA npeBpawaTtbcs B 6N0HAMHOK 6e30 BCSAKOro
Bpeaa Ans CBOEro 340pOBbSA W AN COCTOAHMUS BONOC,
NOCKOJIbKY B TakKOM KpacuTene npakTuyecku He byaert
coAep>XaTbCs Nepekncb Boaopoaa U aMmMuak.

Scientific American




PACTEHUA CO3AAIOT
NMPUKOPHEBBIE 3AT1IACbI BOAbI

(MO PE3Y/IbTATAM HEUTPOHHOU TOMOIPA®UN)

KopHeebie sorocku matiopaHa rnod arieKmpoHHbIM MUkKpockoriom (gbomo Power and
Syred).

Crnou no4Bbl, NpUnerawowmn BrnOTHYO K KOPHAM N UMEIOLLNIA B TOSILLUNHY
BCEro HECKOMNbKO MUINUMETPOB, coaepXnT Ha 30% 6bonbLle Bnarun, 4em octasribHas
no4Ba BOKPYT.

KopHKM pacTeHnn 4ypesBbl4anHO CUITbHO BINSAOT HA COBCTBEHHOE
MUKPOOKpPYXeHne. ToH4YanLLme KOpPHEBbIE BONTOCKM BCACbIBAKOT N3 MO4YBbI BOAY U
MUWHeparnbl U BblAENSOT OpraHUYECKNE BELLIECTBA, KOTOPbIE NpuBreKkatroT rpndos u
bakTepmn. MukpoopraHmnambl 00pasytoT C KOPHEBOW CUCTEMOW CIOXHENLLEE
CcooOLWECTBO, 4OBOSIbHO CUMNBHO BNUAKOLLEE HA COCTOSIHUE MOYBbI.

Haunbonee BeposiTHOE npeanonoxeHune: aTo npoucxoanT bnarogaps
reneobpasHon macce, KoTopas ckragblBaeTcHa U3 BblAENSEMON KOPHSAMMU B MOYBY
OpraHukn. 9Ta cybcTtaHumsa MmoxeT BnntaTtb BoAdbl B 10 ThiC. pa3 bonbLle eé




EAEO‘-IKI/I KPAI'II/IBHI/ILI,bI AnAa nNPON3BOACTB

oAHa NMUYMHKA 3a CBOE pa3BUTUE MOXET
BbipabaTtbiBaTb B cpeaHem o 1500 m nonnamunpa-6,
TaKXXe U3BEeCTHOro noa TeXxHUN4YeCKUM HasBaHMEM «KarnpoH».




PACTEHWUE NMEPEMNPOIPAMMWPOBAHO
AnAa NMPON3BOACTBA JIEKAPCTB

Kopewku ceHemuyecku modughuyupoeaHHbIX
pacmeHul mozym npouseodumb HOGLIEe MUIbI MOJIEKYT.




CUHTE3 HAHOYACTHL, 30J/10TA

B pe3ynbrate « PUTOBOCCTAaHOBMNEHUSI» 06pa3yroTCA
OJMHaKOBbIE MO pa3Mepy HaHO4YaCTULbI,
naearnbHble AN UCNONb30BaHUS B
BroMeaULIMHCKNX TEXHOMOMUSX

- B pacmeope codepxxamcs cornu 3o/1oma u
coesble bobbi

. 2udpasuH, 60p2udpud HampUsi u
oumemurigoripmamuo.



http://www.chemport.ru/chemical_encyclopedia_article_849.html

YNAKOBOYHbIA NONIUMEP U3
NEPEBA

GREEN CHEM., 2010, DOI: 10.1039/C0GC00150C
* Monnmep, n3 bBuonornyecknx BO30H6HOBAAEMbIX NCTOYHNUKOB, CMOXKET 3aMEHUTb
CUHTETUYECKME NOJINMEPDI.

* MonnaurnapodenypoBan KMCA0Ta MOMKET UCMNO/Ib30BaTbCA BMECTO
nonnatuneHTepedTanata 4N U3roTOBAEHUA YNAKOBKU A/19 TOBAPOB NULLEBOW
NPOMbILLNEHHOCTH.




XUMUYECKUE CBA3U B
IKOCUCTEMAX

HacyuwHon noTpebHOCTbIO BCEX *KUBbIX CYLLECTB ABNAETCA B3aMMOAENCTBUE APYr

C APYrOM M C OKpYKatoLwewn cpeaomn, npu sSTom NPpoMcxXoauT nepeaaya
MHbOPMaL M.

[na aToro ynoTtpebnaoTcs BCE BO3MOXKHbIE CpeacTBa: 3BYK, cBeT, dopma,
MOJIEKY/bI (KaK MOPO3Hb, TAaK U B COMETAHUN APYT C APYFOM).

[lonA BelecTBa BbIxogAwero us 6uocdepHoro UnKna (4ANTeNbHOCTb OT
[AECATKOB 0 HECKONbKUX TbICAY N1ET) B FE0N0TMYECKUIM LMK (SNTENBHOCTDL B

MWUNTNOHDI J'IeT) B rog seCbMa HeBeEJINKa.




ATTPAKTUBHAS ®YHKLMA (XEMOCUTHANBI NOAOBHbIX COEAUHEHWIA
BO3BY}K/JAIOT MULLLEBYIO, BUTATE/IbHYIO U (UN1N)

PENPOAYKTUBHYKO AKTUBHOCTD)

[Ton0BOM aTTPaKTaHT CaMKM TYTOBOTO LLenKonpsaa
AUCNapAop NPUBEKAET camLa NPU KOHLUEHTpaLmu

3*10°!° r sewecrtsa B | cm? Bo3ayxa
O(CH,),-CH - (CH),-HC-CH - (CH),-CH..

BeLLI,eCTBa-Kal‘/'lpOMOHbI, Bblaendemblie KUBOTHbIMU

reprtsamum ncnosibdyemblie XULLIHUKaMU ONA UX NMOUCKaA.
Hanpmumep, MoJ1I04MHaA KUCNO0Ta TEMN/TOKPOB
XeMOCUTHA/TIN30M ANA KOMApPOB.
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TEOPUA BUOTUYECKOWN PEryNALUmn
B.I. TOPLLUKOBA U K.C.JIOCEBA

BUOTUYECKAA PErYIALUA OKPYXAIOLLLEEU CPEAbLI O3HAYAET,
YTO NOBEAEHWE ANNbBEAO, MAPHNKOBOIO 3®®EKTA U BCEX
AOPYTUX, BAKHbIX ON1A MU3HU XAPAKTEPUCTUR RZTMMATA
3EMJ/1U, HA KOTOPbIE XXWM3Hb MOXET BO3EMCTBOBATD,

HAXOAMTCA NOA KOHTPOJIEM INMOBA/IbHOM BUQTHI.

Co3paHune aTon Teopmumn 66110 Hbl HEBO3MOXKHO b€e3
TepmogmnHamudeckomn teopumn yctonumsoctn H.H.CemeHoBa un
K.K.PebaHe n Teopumn kossontoumun (B.1.BepHaackumn, H.®.Peimepc,
H.H.Mowucees).

* Topuwkos B.I. (1995) ®dusnyeckne n buonornyeckme OCHOBbI



http://www.bioticregulation.ru/pubs/pubs5_r.php#vg95

®AKTOP BUOAKKYMYNALUUUN - COOTHOLLUEHUE
KOHUEHTPALUUU NONNKOTAHTA B TKAHAX Pbib U B BOAE
B COCTOAHUUN PABHOBECUA (LE BLANC, 1995).

Bruoakkymynauma HEKOTOPbIX NOIFOTAHTOB B OpraHM3me pbib

BellecTBO dakTop
6unoakkymMynaumm
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SHAPWH 6800
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BHeceHue XMMMUUYECKOro BeljecrBa

PaCCGFlHTe B buotone
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Bo3BpalleHne B cUgTeMy......._,
KpyroBopoTa BeLLedTB

e 4

BblageneHns N3 CUCTEMbI.....|
Hanpume neTyymnBaHue




PTYTb B MbILLEYHOW TKAHWU BOJIbLUEPOTOIO OKYHA
(MICROPTERUS SALMOIDES) B BOAOXPAHUULLAX
IOXXHOW KAPOJ/IUHDbI (CLLA)

BoaoxpaHun | Bo3pacT BennunHa | CopgepXxaHue

e BOAOEMaQ, pH PDTYTU, MI/Kr
roabl

Hartwell 12 /,0+0,2 0,68+0,09

Keowee 4 6,6+0,1 3,99+0,90

Josassee 1 6,3+0,1 4,49+0,23




AOOHOCUTENBCTBO, POISON BEARING

Ha/nyme B OpraHn3me A408B (TOKCUYHbIX BeLLecTB),
obHapyXuMBaeMbIX COBPpEMEHHbIMW METOAaMM aHaNN33
NpU OTCYTCTBMM CUMMATOMOB MHTOKCUMKALMW;
KNAaCCUYECKMM MPUMEPOM MOMKET C/IYXKUTb HaKoNeHne
anxnopgudpeHunntpuxnopmetaHa (O4T) B *Knuposou
TKaHW YenoBeKa Npu NOCTYNNEHUM ero B Manblx A03ax
C NuLLen; A. paccmaTpuBaeTCA KaK HexenatesbHoe
ABNEHWNE, TaK KaK Npu onpeaeneHHbIX yCI0BUAX AL
MOXeT BbIXOAUTb U3 AEN0 U Bbi3blBaTb MHTOKCUKALMIO.




* lNepecuuntante cogepxaHmne CO B BO3Ayxe B cneayrolme
eanHuupl: n NMAK, maH—1 (o6bem), mr/m3, maH—1 (macc),
ecnn ero obHapyrkeHo 0,0005 ob6bemHbIx % npu H.y. (NAK
= 1,0 mr/m3)




KYPC XUMWW B CPEAHEW LLUKOJIE:

* «ANJAKTUYECKaa MoAe/iby COBpeMeHHOMU
XMMmum

* UCTOMHUK Pa3BUTUA INYHOCTU pebeHKa B
uenom, popmmpoBaHUA Hay4yHOro
MUPOBO33pPEHUSA

° CpeacTBO BOCMUTAHMUA LUKO/IbHUKOB,
dopmmMpoBaHUA Y HUX HEOBXOAUMBDIX AN
YXU3HU YMEHUIN N HAaBbIKOB




