3ejieHasi XUMHUS U IIPO0JIeMBbI
YCTONYHMBOI'0 PA3BUTHUSA

UneH-koppecnoHaeHT PAH H.[l.TapacoBa

PXTY vnm.[1.U.MeHpaeneeBa

UHCTUTYT XuMun n npodnemMm yCTomn4umBoro
pa3BUTUA




ArMocdepa (3arpsizHeHne, POTOXMMHUYECKUN CMOT, KHCJIOTHbIE
BBINAACHUS, ACTPAAANNA 030HOBOI0 CJI0S, [JI00ATHHO0E
H3MEHEeHHEe KJINMAaTa)

I'uapocdepa (3arpsizHeHHe, HEXBATKA MPECHOM BOIbI)
ITouBa (3arpsi3HeHHe, CHUZKEHHE TLI0I0PON)

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

I[Ipupoansie pecypcbl M XUMUS OKPYKAKOLIEH CPebl

Hapononacesienue ( KOHTPOJIb YMCJIEHHOCTH, MPO0JIeMa
roJ101a, 310POBbe M MEIUIIUHCKAS XUMMS)

Oo0Opa3oBanue u cpeacTBa MacCOBOM KOMMYHUKAIUM (1eTH U
MOJIO/I€5Kb, 00IIeCTBEHHOCTh, MOJIUTHKHU U JINIIA,
NPUHUAMAIONIHME PElIeHU )

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



PacnipenesieHre NpUpPoOI00XPAHHBbIX HHBECTHIIMH
110 BUAAM IKOHOMHMYECKOU AeATEeJIbHOCTH
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Puc. 1.5. NpupogooxpaHHblie MHBECTULUN
B Poccuiickoin ®enepauuu, mnpa. py6.



«3eyeHas) XUMHUS B KOHTEKCTES OCHOBHBIX

CTUMYJIOB Pa3BUTHS COBPEMEHHOU XUMUU

BnarococtosaHune
noaen

KayecTBO
XXN3HU

«3eneHas
» XUMUS

CoxpaHeHune Yctonumnsoe

OKpyXatoLen
cpenbl

pasBuTue

«3eneHas XUMHUS — OTKPBITHUC, pa3pa60TKa U IIPUMCHCHUC XUMHWYCCKHUX IIPOAYKTOB U IMPOUCCCOB,
YMCHbIIAOMINX WUJIHN UCKIIIOYAOINX HUCITOJIB30BAHUC U O6p3.30BaHI/I€ BPCAHLIX BCIICCTB.



JIBEeHAALIATh IIPUHIIUIIOB «3EJIE€HON
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 BKNKYanocb Kak MOXXHO OonbLle aTOMOB
peareHToB, UCMOJIb30BaHHbIX B XO4€ CUHTE3a.

3. CHWXeHne onacHOCTY NPOLIeCCOB U NPOAYKTOB CUHTESA.

Bo Bcex NPakKTN4eCKNn BO3MOXHbIX CltydadXx crnegyet CTpeMnTbCA K
NCNoJib30BaHUO NN CUHTE3Y BeLLEeCTB, HE TOKCUYHbIX UJTKU Malio
TOKCUYHbLIX OJ14 YerioBEeKa 1 OKpYy>KakLwewn cpeabl.

4. KoHCTpYUpOBaHUE «3eneHbiX» MmaTepuanos.

TexHonormm JOSMKHbI obecnevnBaTtb CcO30aHUe HOBbIX MaTepunasnos,
o6na,u,a+ou_|,|/|x HannyyvwmnMmMmu beHKLI,I/IOHaJ'IbeIMI/I XapakTepnctnkamn "
HaMMEHbLUEWN TOKCUYHOCTbIO.




5. Vlcnonb3oBaHne meHee onacHbIX BCnomMoraTenbHbIX peareHToB.

cnonb3oBaHus BCiomoraTenbHbIX peareHToB (pacTBOpUTENeN,
9KCTpareHToB 1 T.4.) B NpoLeccax CUHTe3a cneayeTt No BO3MOXHOCTY
n3beratb. ECN 3TO HEBO3MOXHO, KITHOYEBbLIM SABSETCA NapamMeTp
TOKCUYHOCTW.

6. QHeprocbepexeHue.

Cnepyet otaaBaTb cebe OTYET B SKOSTOMMYECKNX U SKOHOMUYECKUX
NocrneacTBUSAX, CBA3aHHbIX C 3aTpaTtaMmu 3HEPTUN B XUMNYECKNX
npoueccax. XXenatenbHO OCYLLECTBNATb MPOLECChl CUHTE3a Mpu
KOMHaTHOW Temriepartype n atMocqepHOM AaBneHun.

7. V\cnonb3oBaHe BO30OHOBMMOIO ChIpbA.
Bo Bcex cnyyasx, korga 3To TEXHUYECKM BO3MOXHO U 3KOHOMMYECKN

Aonyctnumo, crnieayet otaaBartb rnpegrnoyTteHme BO306HOBI/IMOMy CbIPbHO.

8. YMeHblLUeHue Ynucrna NpoMeXXyToYHbIX CTaaumn.

Cnenyet MMHUMU3NPOBATb NN BOOOLLIE OTKA3aTbCsl OT HEHYXKHbIX
NMPOMEXYTOYHbIX MPON3BOAHbIX (6NOKMpYyoLLWE rpynnbl, NPOTEKTOPHI,

NPOMEXYTOYHble MOANdMKATOPbI PUINYECKUX N XUMUNYECKMUX NPOLLECCOB),

MOCKOIbKY NMPOMEXYTOYHbIE CTAANN COMNPSXKEHbI C reHepaLunen
[OOMNONTHUTENbBHbLIX OTXOAO0B U C NOTpebneHnem peareHToB



9. lcnonb3oBaHuUe Katanutudeckmux npoLieccos.

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

10. BuopasnaraemocTtb

XUMUYeCKNn ansanH NpoayKToB AOSMKeEH obecnevnBaTtb NX NErKyro
[erpagaumio B KOHLE XM3HEHHOTO LMKNa, He NPUBOASILLYIO K
obpa3oBaHMIO COeANHEHUIN, ONACHbIX A9 OKPYXKatoLen npupogHou
cpeabl.

11. ObecneyeHme aHanUTUYECKOro KOHTPOAa B peanbHOM MacLuTabe
BPEMEHMU.

[nsa npegoTBpalleHns o6pasoBaHUs OonacHbIX OTXOA0B cneayeT
pa3BMBaTb aHaANMTMYeCcKkne MeTodbl, obecneynBatoLLne BO3MOXHOCTH
MOHUTOPUWHIa U KOHTPONS B peanibHOM MacluTabe BpeMeHW.

12. NpenoTBpallieHne BO3MOXHOCTY aBapumn.

XUMMYeCcKmne CoeanHEHUSA, NCMNOMb3yeMbIE B TEXHOMNOMMYECKNX
npoueccax, AOSKHbI MPUCYTCTBOBaTb B ddOpMax, MUHUMU3UPYOLLNX
BEPOATHOCTb XMMUYecknx asapun (Bbibpocos CLAAB, B3pLIBOB,
NoXXapoB.).
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Ee3OTXOIlHOe, NJIN YUCTOC, ITIPON3BOACTBO

«Be3oTxogHas TexHonorns ectb NpakTu4eckoe NpUMeHeHne 3HaHUn, METOA0B U CPeacTB
C-TeM, YToObl B pamMKax -NoTpebHOCTEeRn YenoBeka obecneyuTs Haubonee
paLnoHanbHOe NCNOoNb30BaHWEe NPUPOAHBLIX PECYPCOB M 3HEPTUN U 3ALLUNTUTD

OKpY>KatoLLlyto cpeay.»

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

«Bbe3oTxoaHas TeXHONOrns — 3To Takom crnocob Npomn3BoacTBa NpoaykLmm (NpoLecc,
npeanpusaTne, TepPUTOPUanbHO-NPON3BOACTBEHHbIV KOMMMEKC), NPY KOTOPOM
Hanbornee paunoHanbHO U KOMMIIEKCHO UCMONb3YOTCS Chipbe U 3HEPTUS B LIKNE
CbIpbEBbIE PECYPCHI-NPON3BOACTBO-NOTPEDONEHNE-BTOPUYHLIE ChiPbEBLIE PECYPCHI
Takum obpasoM, YTo Nobble BO3AENCTBUS Ha OKPY>KaIoLLYO CPpeay Ha HapyLlalT ee

HOPManbHOro OYHKLIMOHNPOBAHUSAY
E3K OOH, 1984 .

«Ynctas TexHonormss — 3TO MeTod NPOM3BOACTBA MPOAYKUMM Mpu  Haubonee
paUMOHanNbHOM  WUCMOMb30BaHMM  CbipbS W SHEPrUW, KOTOPbIA  MO3BONSAET
OOHOBPEMEHHO CHU3NTL 0ObeM BblpabaTbiBaEMbIX B OKpyXalolWyw cpeany
3arpsI3HSAOLLINX BELLIECTB M KONMYECTBO OTXOAOB, NONyyaemblix Npu NponusBoacTse U

aKCnIyaTaumm N3roToBIeHHbIX MPOOYKTOB.»
E3K OOH



CHHTE3 MOJTUMEPHBIX U MOJUMEPHBIX KOMIIO3UIIMOHHBIX
MaTEepPHUaJI0OB, 00JIAAI0IIMX CIeHHATbHBIMUA QYHKIMOHAJIbHBIMHA
CBOMCTBaAMM.

- pa3paboTka COBMECTUMbIX C OKpY>KaloLLeN cpeaon MeToaos
CUHTE3a NoSIMMEepPOB MacCOBOIO Crpoca (3efieHasd 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-TEXHOJIOTHYECKOI0 PA3BUTHS
Poccuiickoun @egepanuu 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 MNOKOMeHUuU

XUMUKOB

O6pasosaHue B obnactu 3eneHou
xumum moxet b6asuposarbca TOJIbKO
Ha COBpeMeHHBIX HAy4HbIX
UccnenoBaHUaX




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

YCTOUYHBOTO 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 T
PYAHBIX HCTUTYT

MeCTOPOKICHHIA, BBIYNCJIUTECIBHOU
nerporpadgpuu, MaTEeMaTUKH

Nucruryr pusuku
armMoc(epnsl um. A.M.
O0yxoBa

MHUHEPAJOI'NHA A
Ir¢eOXmMHHMn

Bricminy koJiena:x
PAMOHAJIBHOIO
NPUPOAOINOJIb30BAHUA

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 Ha3HaA4YEHU




BeliecTtBa 1BOMHOIr0 Ha3HaAueHU




ODKCTpaKThl Ha OCHOBE Ephedra 3amperniensr

B KQ4CCTBE IUILECBOM JOOABKHU B PsiC CTpaH

OH cle3
CH-CH—NH—CHj
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XUMHYECKOE U OMOJIOTHYCCKOE OPYKHE

HOCH,CH,—S~CH,CH,OH = C|CH,CH, " S=CILCIC]
thiodiglycol

mustard gas

Organization for _,
Prohibition of Chemical Weapons |




BelmiecTtBa 1BOMHOr0 Ha3HaA4YEHU

icnonb3oBaHme BO briaro nnu Bo Bpea —BbIOOP
nonb3oBarena?



Roald Hoffmann

Monekyrbl — BCero nuillb MOJIEKYIbI.
XUMUKM cO30at0T HOBbIE COEANHEHUS U
npeobpasytoT ctapble. dpyrmne, Te, KoMy

9TO HY>XHO, NOKYNalT U UCNONMb3YIOT UX; KTO-TO
npoaaeT Takme pa3paboTkm 1 genaeTt Ha 3TOM
OeHbru. Bce Mbl nrpaem Ty UNU MHYKO POfb B 3TOW
Leno4yke N UCnonb3yemMm XMMmmnyeckme coeanHeHuns Bo
—Bnaro unn Bo Bpea...




YuyeHble caMon NpMpoaor 06peYveHbl TBOPUTL, U HET HUKAKOro
criocoba ocTaHOBUTbLUCCIEA0BaHME OKpYXKatoLero Hac mvpa. Ecnu
HOBYIO MOJIEKY/TY HE HaWAETe Bbl, 3TO CAENAET KTO-TO APYroMn.
Ecnu cywecTByeT NpoCcTon NyTb CUMHTE3MPOBATL BELLIECTBO, TO 3TO
3HaHWe He yaacTcs CKpbITb, HE3aBMUCKMMO OT TOro, 6yaeT nNv B
pe3ynbrare co3fgaHo cnacuTesibHoe /IeKapCcTBO UMK
paspyLUTENbHbIN HAPKOTUK. HO Npu 3TOM S yBEPEH: KO/b
CKOPO B HacC 3a/10)keHO TBOPYECKoe Havasl0, Mbl AO/MKHbI AyMaTb U
0 TOM, Kak 6yayT UCNO/b30BaHbl HaLLUW TBOPEHUS. BbITb Ye/T0BEKOM
— 3HAYUT YUNUTbIBATb BO3MOXHbIE MOCNEACTBUSA, AaXe eC/N HaLUUM
TBOPEHMEM MOXET 3/10yNoTPEbUTb KTO-TO Apyroun. /1 Takme
onaceHus HaZlo BbiCKa3blBaTb BC/YX.



YyeHble 00s3aHbl y4nTbIBaTbh NOCNEANCTBUS 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
NnepcoHaXxun Ha neegecrtane. 1 uUMeHHo aTa
OTBETCTBEHHOCTb Nepen YernoBe4yecTBoM aenaet
y4eHoro Henosekom pasyMHbIM.



JlaBayTe nmonbiTaemMcsi!




