JKOJIOTHYECCKAS

AXNMMHUA

UneH-koppecnoHaeHT PAH H.[l.TapacoBa

PXTY vnm.[1.U.MeHpaeneeBa

UHCTUTYT XuMun n npodnemMm yCTomn4umBoro
pa3BUTUA




ArMocdepa (3arpsizHeHne, POTOXMMHUYECKUN CMOT, KHCJIOTHbIE
BBINAACHUS, AT PAAANNA 030HOBOI0 CJI0, [JI00AIHHO0E
H3MEHEeHNe KJIMMAaTa)

I'uapocdepa (3arpsizHeHHe, HEXBATKA NMPECHOM BOIbI)
ITouBa (3arpsi3HeHHe, CHUZKEHHE TLI00PON)

JHepreTuka (AIHEPreTUHYECKUd KPU3HUC, MCKOMaeMoe TOIJIUBO,
B0300HOBJIsSIeMble HCTOYHUKH YIHEPTHH)

I[pupoansie pecypcbl M XUMUS OKPYKAKOLIEH CpPebl

Hapononacesienue ( KOHTPOJIb YMCJIEHHOCTH, PO0JIEeMAa
roJ101a, 310POBbe M MEIUIIUHCKAS XUMMS)

Oo0Opa3oBanue u cpeacTBa MacCOBOM KOMMYHUKAIUM (J1eTH U
MOJIO/I€5Kb, 00IIeCTBEHHOCTh, MOJIUTHKHU U JINIIA,
NPUHUAMAIONIHME PElIeHU)

HUcrounuk: John W. Hill and Doris K. Kolb, ‘Chemistry for Changing Time’, Person Education Inc., 2004.



PacnpenesieHue npupoa00XpaHHbIX HHBECTUIUH
10 BUIAM IKOHOMHUYECKOMN TeATEIbHOCTH

PacnpepeneHue
NPUPOAOOXPaAHHbIX
MHBeCTULUN

Ha oxpaHy BoAHbIX pecypcoB

2005 . — 44%,
2006 1. — 44%,
2007 . — 43%

Ha oxpaHy atmocdepHoro Bo3gyxa

2005 r.— 34%,
2006 1. — 31%,
2007 r. — 28%

Ha oxpaHy u pauunoHansHoe
1CNonb3oBaHue 3eMenb
2005 1. — 16%,

2006 . — 16%,

2007 r. — 20%

Ha cTponTensCcTBO NpeanpuaTuii u
NOMUIOHOB MO YTURU3aLuK,
06e3BpeXMBAHNIO N 3aXOPOHEHWIO
oTXo40B
2005 . — 4%,

2006 r. — 3%,

2007 1. —4%

Ha oxpaHy 1 BocnponssoacTso
PbIGHbBIX 3anacoB
2005 . — 1%,
2006 r. — 2%,
2007 r. - 2%

[pyrve meponpusitus

2005 1. — 1%,
2006 r. — 4%,
2007 r. - 3%

2003 2004 2005 2006 2007

Puc. 1.5. NpupogooxpaHHblie MHBECTULUN
B Poccuiickoin ®epnepauuu, mnpa. py6.



«3eyeHas XUMHUS B KOHTEKCTES OCHOBHBIX

CTUMYJIOB Pa3BUTHS COBPEMEHHON XUMUU

BnarococtosaHue
noaen

KauyecTBO
XXN3HU

«3eneHas
» XUMUS

CoxpaHeHune Yctonumnsoe

OKpyXatoLen
cpenbl

pasBuTue

«3eneHas XUMHUS — OTKPBITHUC, pa3pa60TKa U IIPUMCHCHUC XUMHUYCCKHUX IIPOAYKTOB U IMPOUCCCOB,
YMCHbIIAOMINX WJIHN UCKIIIOYAOINX HUCITOJIB30BAHUC U O6p3.30BaHI/I€ BPCAHBIX BCIICCTB.



JIBEeHAAIATh IMIPUHIIUIIOB «3EJIECHON
XUMUU

1. YnpexaeHue.

Nyylwe He gonyckatb 00pa3oBaHUst OTXOA0B, YEM 3aHUMATbCS UX
nepepaboTKON UM YHUYTOXKEHUEM.

2. DKOHOMUSA aTOMOB.

MeToabl cuHTE3a O0MKHbI pa3pabaTbiBaTbCA Takum obpasom, 4YToDbI B
COCTaB KOHEYHOro NpoAayKTa BKNKOYanoch Kak MOXXHO OonbLle aTOMOB
peareHToB, UCMOJIb30BaHHbIX B XO4€ CUHTE3a.

3. CHWXeHne onacHOCTY NPOLIeCCOB U NPOAYKTOB CUHTESA.

Bo Bcex NPakKTn4eCKn BO3MOXHbIX CltydadXx crnegyet CTpeMnTbCA K
NCNoJib30BaHUO UITN CUHTE3Y BeLLEeCTB, HE TOKCUYHbIX UJTKU Mallio
TOKCUYHbLIX OJ14 YerioBEeKa 1N OKpYy>KakLwewn cpeabl.

4. KoHCTpYMpOBaHUe «3eneHbiX» MmaTepuanos.

TexHonormm JOSMKHbI obecnevnBaTthb CcO3JaHUe HOBbIX MaTepunasnos,
o6na,u,a+ou_|,|/|x Hannyy4wmMmMmu beHKLI,I/IOHaJ'IbeIMI/I XapakTepnctnkamn "
HaMMEHbLUEN TOKCUYHOCTBIO.




5. Vlcnonb3oBaHne meHee onacHbIX BCoMoraTenbHbIX peareHToB.

cnonb3oBaHUs BCioMoraTenbHbIX peareHToB (pacTBOpUTENeNn,
9KCTpareHToB 1 T.[.) B NpoLeccax CUHTe3a cneayeT No BO3MOXHOCTY
n3beratb. ECN 3TO HEBO3MOXHO, KITHOYEBbLIM SABAETCA NapamMeTp
TOKCUYHOCTW.

6. QHeprocbepexeHue.

Cnepyet otaaBaTb cebe OTYET B 9KOSTOMMYECKNX U AKOHOMUYECKUX
NocneacTBUSAX, CBA3aHHbIX C 3aTpaTtaMmu 3HEPTUN B XUMNYECKNX
npoueccax. XXenatenbHO OCYLLECTBNATb MPOLECChl CUHTE3a Mpu
KOMHaTHOW TemriepaTtype n atMocqepHOM AaBneHun.

7. V\cnonb3oBaHe BO30OHOBMMOIO ChIpbA.

Bo Bcex cnydadx, Korga 3aTo TeXHN4EeCKMN BO3MOXKHO U SKOHOMNYECKN
Aonyctnumo, crnieagyet otaaBartb rnpegrnoyteHme BO306HOBI/IMOMy CbIPbHO.

8. YMeHblLUeHue Ynucrna NpoMeXXyToOYHbIX CTaaumn.

CnegyeTr MMHUMM3NPOBATb UM BOOOLLIE OTKA3aTbCs OT HEHYXXHbIX
NPOMEXYTOUYHbIX NPON3BOAHLIX (ONOKMpYOLLNE FPYNNbl, NPOTEKTOPSI,
NPOMEXYTOYHble MOANdIMKATOPbI PUINYECKUX N XUMUNYECKMUX NPOLLECCOB),
NOCKOSbKY MPOMEXYTOYHbIE CTaaNN COMPSAXKeHbl C reHepaunen
OOMOSTHUTENBbHLIX OTXOA0B N C NOTPEDNeHNneM peareHToB




9. lcnonb3oBaHuUe Katanutudeckmux npoLieccos.

KaTtanutunyeckne npouecchbl (C BO3MOXHO 6onbLIEN CENEKTUBHOCTLIO)
npeanoyTUTENbHEE NO CPABHEHUID CO CTEXMOMETPUYECKUMU
peakumsamun.

10. BuopasnaraemocTtb

XUMUYeCKNN ansanH NpoayKToB AOSMKeH obecneunBaTtb NX NErkyro
Aerpagaumio B KOHLE XM3HEHHOTO LMKNa, He NPUBOASILLYIO K
obpa3oBaHMIO COeANHEHUIN, ONACHbIX A9 OKPYXKatoLen npupogHou
cpeabl.

11. ObecnevyeHne aHanuTU4YeCcKkoro KOHTponga B peanbHoOM mMacLuTabe
BpEMEHMW.

[nsa npegoTBpalleHns o6pasoBaHUs onacHbIX OTX0A0B cneayet
pa3BMBaTb aHaANMTMYeCckne MeTodbl, obecneynBatoLLne BO3MOXHOCTH
MOHUTOPUWHIa U KOHTPONS B peanibHOM MacluTabe BpeMeHW.

12. NpenoTBpallieHne BO3MOXHOCTY aBapumn.
XUMMYeCcKmne CoeanHEHUSA, NCMNOMb3yeMbIE B TEXHOMNOMMYECKNX

npoueccax, AO0JTKHbl MPUCYTCTBOBATb B CbOpMaX, MNHUMU3NPYIOLLINX

BEPOATHOCTb XMMUYecknx asapun (Bbibpocos CLAAB, B3pLIBOB,
NoXXapoB.).
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Ee3OTXOIlHOe, NWJIN YUCTOC, ITIPON3BOACTBO

«Be3oTxogHas TexHonorus ectb NpakTu4eckoe NpUMeHeHne 3HaHUn, MeTOA0B U CPeacTB
C-TeM, YTobbl B pamMKkax -NoTpebHOCTen YenoBeka obecneyuTs Haubonee
paLMoHanbHOe NCNONb30BaHWEe NPUPOAHBLIX PECYPCOB M 3HEPTUN U 3ALLUNTUTD

OKpY>KatoLLlyto cpeay.»

«[eknapauma o ManooTxoaHom n 6e30TxoaHomn
TEXHOMOrMM 1 UCNonb3oBaHUSA oTxoaoB», 1979 .

«Be3oTxoaHas TeXHONOrMs — 3To Takom crnocob Npomn3BoacTBa Npoaykumm (NpoLecc,
npeanpusaTue, TePPUTOPUanbHO-NPON3BOACTBEHHbIV KOMMMEKC), NPY KOTOPOM
Hanbonee paunoHanbHO U KOMMIIEKCHO UCMONb3YOTCS Chipbe U 3HEPIUS B LIUKNE
CbIpbEBbIE PECYPCLI-NPON3BOACTBO-NOTPEDONEHNE-BTOPUYHLIE ChipbEBbIE PECYPCHI
Takum obpasoM, YTo Nobble BO3AENCTBUS Ha OKPY»KaIoLLYYO Cpeay Ha HapyLlalT ee

HOPManbHOro OYHKLIMOHNPOBAHUNAY
E3K OOH, 1984 .

«Ynctas TexHonormss — 3TO MeTod NPOM3BOACTBA MPOAYKUMM Mpu  Haubonee
paLUMOHaNbHOM  UCMOMb30BaHMM  Cbipbs W SHEPrUW, KOTOPbIA  MO3BONSAET
OOHOBPEMEHHO CHU3NTL 06bemM BblpabaTbiBaEMbIX B  OKpyXalollyw cpeany
3arpsI3HSAOLLNX BELLIECTB M KONMMYECTBO OTXOAOB, NMONyyaemblix Npu Npons3BoacTse U

aKCnIyaTaumm N3roToBeHHbIX MPOOYKTOB.»
ESK OOH



CHHTE3 MOJTUMEPHBIX U MOJUMEPHBIX KOMIIO3UIIMOHHBIX
MaTepHUaJI0B, 00J1AAI0IIMX CIeHHATbHBIMUA QYHKIMOHAJIbHBIMHA
CBOMCTBaAMM.

- pa3paboTka COBMECTUMbIX C OKpY>KaloLLeN cpeaon MeToaos
CUHTE3a NoSIMMEpPOB MacCOBOIO Crpoca (3efieHas XumMus);

- CUHTE3 apomMaThyeckux kapbo- 1 reTepoLMKNNYECKNX
NONMMepOoB.

B 6nwxaniumne rogbl BNOMHE peanbHO pa3Butme aTnx pabot ans
peLLleHNs1 HOBbIX 3ada4, BblABUraeMbIX BbICOKOTEXHOMOMMYHbIMA
oTpacnsiMum NPombILLIeHHOCTU. CrieayeT Takke oXxunaaTb Hadaro
paboT No Co34aHUI0 IKOMOrMYEeCKM YNCTbIX COCODOB CHMHTE3a
No4o0OHbIX NONMMEPOB (CBEPXKPUTUYECKME Ccpeabl, UOHHbIE
XUOKOCTU U T.M.) N aKTUBaLKUK npoLeccoB Pnanveckumm
meTtogamum (nnasma, CBY-nanydeHue, ynerpasByk, KaButaums u
ap.), KOTopble pasBuBalOTCA B psaae 3apybexHbIX CTpaH.



IIpOorHo3 HaAyYHO-TEXHOJIOTIHYECKOI0 PA3BUTHS
Poccurickou ®deaepanuu Ha T0JATOCPOYHYIO
nepcnekTuBy (10 2030 r)

dyHOoamMeHTarnbHbIM BbI30B — BO3pacTaHune
POSIN YEeNoBeYEeCKOro KanmTtana Kak
OCHOBHOI0O paktopa 9KOHOMWUYECKOro
Pa3BUTUSA. YPOBEHb KOHKYPEHTOCMOCOOHOCTH
coBpeMeHHON MHHOBALMOHHON 3KOHOMUKNA
onpeaenserca Ka4eCTBOM
npodeccuoHanbHbIX KagpoB, YPOBHEM UX
coumnanusauum n coTpygHu4yecTtsa.



3eneHaa Xumua OO0JIKHG CTATb
uaeonoruen HoBbIX NOKOMeHUuU

XUMUKOB

O6pasosaHue B obnactu 3eneHou
xumum moxet b6asmposarbca TOJIbKO
Ha COoBpeMeHHBLIX HAy4HbIX
UccnenoBaHUaX




wI¥VT Ilpg
NHacTATYT XUMHUHA U IIpobaem &R 5%

YCTOUYMBOTO PA3BUTHA %0 &S
¥

Kadeapa npobaem ycToamBOTO pa3BuTHA

Kadeapa cormmororun

Kadeapa 0e30macHOCTH JKU3HEAEATEABHOCTHU

Bpicmit KoAA€AYK PAITMOHAABHOI'O
IIPUPOAOIIOAB30BAHUA

Bruiciiimn xummnueckum koareA>xk PAH

. Kadeapa rocyaapcrBeHHOU NOAUTHUKH B 00AACTH
PAILIMOHAABHOI'O IIPUPOAOIIOAB30BAHUA

Bpicnrasa mikoAa Hayk 00 OKpy»>KaroIien cpeae



Hucruryr reosiornu
HMucruryr

Nucruryr pusuku

PYAHBIX
MeCTOpOKACHHI, BBIYMCJIUTEIbHOU armochepnr um. A.M.
nerporpagumu, MaTeMaTUKHU O0yxoBa
MHUHEPAJOI'NHA A
r¢cOXmMumn

Broicminy koJena:x
PAIMOHAJIBHOIO
NPUPOAONOJAb30BAHUSA

NucruryT
okeaHnoJsioruu um. I1.

I1. HIupumoBa

BbIuncaANTeIbHBIH HEHTP

uM. A.A. lopoaHULIbIHA HHCeTHTYT puzHueckon

XUMUH U JIEKTPOXUMUH
uM. A.H. ®pymkuna

HMucruryr
reorpaguu

NHCTUTYT BOAHBIX
npoosem

NucTUTyT NpoodJem
IKOJIOTMH U IBOJOLNHA UM.

A.H. CeBepuoBa



BelmiecTtBa 1BOMHOr0 Ha3HaAuY€HU




BeliecTBa 1BOMHOr0 Ha3HaAuY€HU




DKCTpaKThl Ha OCHOBE Ephedra 3amperiensr

B KQ4CCTBE IUILECBON JOOABKHU B Psiic CTpaH










IlonyueHue
Crystal Meth
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XUMHYECKOE U OHOJIOTHYECKOE OPYIKHUE

[ N

Organization for
Prohibition of Chemical Weapons



BelmiecTtBa 1BOMHOr0 Ha3HaAuY€HU

icnonb3oBaHme BO briaro nnu Bo Bpea —BbIOOP
nonb3oBarena?



Roald Hoffmann

Monekyrbl — BCEro nunilb MONEKYIbI.
XUMUKM cO30at0T HOBbIE COEANHEHUS U
npeobpasytoT ctapble. dpyrne, Te, KoMy

9TO HY>XHO, NOKYNalT U UCNONMb3YIOT UX; KTO-TO
npoaaeT Takme pa3paboTkm 1 genaeTt Ha 3TOM
OeHbru. Bce Mbl nrpaem Ty UMM MHYKO POfb B 3TOW
Leno4yke N NCnonb3yemMm XmMmmyeckme coeanHeHuns Bo
—Bnaro wnn BO Bpea...




YueHble caMon NpMpoaor 06peYveHbl TBOPUTL, U HET HUKAKOro
criocoba ocTaHOBUTbLUCCIEA0OBAHME OKpYXKatoLero Hac mvpa. Ecnu
HOBYIO MOJIEKY/TY HE HaWAETe Bbl, 3TO CAENAET KTO-TO APYroMn.
Ecnu cywecTByeT NpoCcTon NyTb CUMHTE3MPOBATL BELLIECTBO, TO 3TO
3HaHVe He yaacTcs CKpbITb, HE3aBUCUMO OT TOro, 6yaeT nv B
pe3ynbrare co3fgaHo cnacuTesibHoe /IeKapCcTBO UMK
paspyLNTENbHbIN HAPKOTUK. HO Npu 3TOM S yBEPEH: KO/b
CKOPO B HacC 3a/10)keHO TBOPYEeCKoe Havas10, Mbl AO/MKHbI AyMaTb U
0 TOM, Kak 6yayT UCNO/b30BaHbl HaLLW TBOPEHUS. BbITb Ye/T0BEKOM
— 3HAYUT YUNUTbIBATb BO3MOXHbIE MOCNEACTBUSA, AaXe eC/NN HaLLUM
TBOPEHMEM MOXET 3/10yNoTPEebUTb KTO-TO Apyroun. /1 Takme
onaceHus Haflo BbiCKa3blBaTb BCYX.



YyeHble 00s3aHbl y4nTbIBaTbh NOCNEACTBUS CBOUX
OEVNCTBMU. OTO Halla XU3Hb, C HEN LUYTUTb HEMNb34.
Ecnun He 4, TO KTo-Xe"?...

N MMeHHO 3Ta OTBETCTBEHHOCTL NpeBpallaeT
YYeHbIX B Y4aCTHMUKOB Tparegmun, a He B KOMUYeCcKne
NnepcoHaxu Ha neegecrtane. 1 uUMeHHo aTa
OTBETCTBEHHOCTb Nepen YernoBe4yecTBoM aenaet
y4eHoro Henosekom pasyMHbIM.



JlaBayTe nmonbiTaemMcsi!




