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Cmpamezusi 6 pewienuu KOI02UYECKUX NPOoOLeM, 00YCIOBIEHHbIX GIUAHUEM BbICOKOMONEKYISPHbIX COCOUHEHUL HA
ceoticmea 3emau, eKuouaem usyyeHue cnocov0o8 oopaueHuss Omxo008 NOIUMEPHOU NPOMBIUIEHHOCTU, UCCIe008aAHUe
KUHEMUKU U MEeXAHUIMA Npoyeccog CUHme3a NOIUMepos, 001a0alouux NOGbIULEHHOU IKON0SUHECKOU YUcmomot, a
maxoice paspabomKy MALOOMXOOHBIX MEXHOA02UL NOJYYeHUs. NOIUMEPOS, CHOCOOHBIX PA31A2ambCsl 6 OObIYHbIX

NPUPOOHBIX YCIIOBUSAX.
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Strategy in the solution of the environmental problems caused by influence of high-molecular connections on properties
of Earth includes study of methods of circulation of waste of the polymeric industry, research of kinetics and the
mechanism of processes of synthesis of the polymers possessing increased ecological purity, and also development of
low-waste technologies of receiving the polymers, capable to decay in a normal environment

XapakTepHOM 4epTOW COBPEMEHHOMN 3KOJIOTMHU
(MM Mera’koJorumu) sBIsSeTCs TO, YTO OHAa U3 CTPOro
OMOJIOrMYECKOH HAYKH MPEBPaTUIIaCh B KOMIUIEKC HayK,
NPEACTABISIONMA COOOM IMKJ 3HAHWH, BOOpPABILWI B
ceOsi  pasfensl  pa3IMYHBIX ~ €CTECTBEHHBIX  H
ryMaHuTapHeIx Hayk [l]. B Hacrosmee Bpems
CTpaTerusi B pPELIEHUH SKOJOTMYECKHX Ipodem,
0OyCIIOBIICHHBIX  BIUSHUEM  BBICOKOMOJCKYJISPHBIX
COCIMHEHUI Ha CBOWCTBAa 3eMJIH, BKIIOYAET H3y4YCHHE
croco0oB oOpameHns OTXOJIOB TTOTUMEPHON
MPOMBINIICHHOCTH,  WCCICAOBAaHHE  KHHETUKH |
MEXaHH3MOB  IIPOIIECCOB  CHHTE3a  IIOJIMMEPOB,
001aJaf0IMX MOBBIIIEHHON 3KOJOTMYECKOM YMCTOTOM,
pa3paboTKy MAJIOOTXOJHBIX TEXHOJOTHI MOJTYYCHUS
MOJINMEPOB U UX UCIIOJIb30BaHUSA U T.11. [2-4].

AKTyaJbHOCTB MPOOJIEM OXpaHbl OKPYKaoIeh
Cpenbl, CBSI3aHHBIX C MPOHM3BOACTBOM M IPUMEHEHHEM
MOJUMEPOB, 3aKJIIOYAETCsl, C OAHOM CTOPOHBI, C HX
HEe3aMEHMMOCTBbIO  (Oyarojapst  YHMKaIbHOCTH WX
(hMBUKO-XUMHYECKIX U TOTPEOUTEIILCKAX CBOUCTB), a C
IpYyTroil CTOpPOHBI, C OTPOMHBIMH OOBEMaMH HX
MIPOU3BOJICTB U M3JIENHUN U3 HUX, KOTOPBIE, B KOHEYHOM
cyere, MEpPEeXOIsIT B pa3pald OTXOAOB, OMACHBIX IS
OKpy’Karouleil npuponHoil cpensl. B udactHoOCTH,
0OoJIBIIIOE KOJIMYECTBO TOJIMATHIICHA NepepadaThiBaeTCs
B IIJICHOYHBIC Martepualibl, C KOTOPbIMH MbI
BCTpeuaeMcsi B OBbITY Ha KaXJoM mary. JTo -
YIIaKOBOYHBIE MaTepualbl - IaKeThl M CYyMKH IS

NPOJIYKTOB, pa3JIMdHble KOHTEHHEpHl Uil XpaHEHHS
pPa3sHOOOpa3HbIX  KHIKOCTEH (or  BOOBI 10O
MHHEPAIbHBIX Macell), KOTOpbIC, BBHINOJHUB CBOH

(hyHKIIMH, BEIOPACHIBAIOTCS ¥ HAPYIIAIOT €CTECTBEHHBIN

KPYroBOpoT  BemiecTB B mpupoxe. IIpoGmema
ycyryOnsieTcss eme HW  TEeM, 4YTO IPOMBIIIJICHHBIC
CHHTCTUYECKHE IIOJIUMEpPBI, TaKUE€ KaK MOJIMITHUIIEH,

MOJIUIIPOIIMIICH, TTOJUCTHPOJI, TTOJMAMHUIBI, TIOTHI(UPEI
W JAp. B OOBIYHBIX YCIOBHSX  SBJSIFOTCS BechMa
YCTOMUYUBBIMU XMUMHUYECKUMU COETUHEHHUsIMU. MHOrHe
W3 HHX CIIOCOOHBI  BBIJCPKHMBATh  BO3JCHCTBUE
COJIHEYHOI'0 M3JIy4YeHHMs] W KHUCIOpoAa BO3AyxXa B
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COBOKYIIHOCTH C BO3JCHCTBUEM TEIUIa M BIAark B
NPUPOAHBIX YCIOBUSIX B TEUEHHE NECATKOB JeT 0e3
3aMETHOI'0 XMMHYECKOoro paspyumenus. V3 monumMepos,

MOJIBEPTarOIIUXCsl pa3pylIeHHIo, o0pazyrorcst
(parMeHTBI,  KOTOPBIC  COXPAHSIOTCS  JTOBOJIEHO
JUIMTEIbHOE BpeMsi B  OKpYyXKawllel cpene u

3arpsi3HSIOT e B TeueHWe MHorux Jjer. Kakwe xe
MTOXOABI HCIIONB3YIOT UL OOpBOBI C 3arps3HCHHEM
TIPUPOJBI, CBSI3aHHBIM C TMPOW3BOJCTBOM ITOJHMEPOB?
Bo-mepBBIX, 93TO YHHYTOXXEHHE OTPa0OTaBIIUX U
BBIOPOIIEHHBIX NONMMEpPOB. CaMBIM €CTECTBEHHBIM
MOTJIO OBl OBITh OKHCICHHE STHX OpPTaHWYECKUX
BEIIECTB, NPOTEKAOIIee IMPH BBICOKUX TEMIEpaTypax
(cxuranue). OHAKO MPU 3TOM YHUUYTONKAIOTCS IICHHbBIE
BellecTBA M Marepuaisl. I[Ipomykramu CokuraHus B
JIy4IlleM clly4ae SIBJISIIOTCS BOAA M YTJIEKUCHBIH ra3; a
9TO 3HAYUT, YTO HE YAACTCS BEPHYTH Ja)Ke MCXOIHBIX
MOHOMEpOB, TOJIMMEPHU3ALUEH KOTOPHIX IOJIy4alH
yHHYTOXaeMble onumepsl. Kpome Toro, BblieneHue B
aTMocdepy OONBIOINX KOJHYECTB YIIJIEKUCIOTO Ta3a
(CO,) mpuBogMT K TIHOOANBHBIM HEXKEIATEIHHBIM
a¢dexram, B 4aCTHOCTH K TapHUKOBOMY 3¢ dekry. [Ipu
CKUTaHUM O0pa3yloTCs BpE/HBbIC JIETy4He BEIEeCTBa,
KOTOpBIE 3arpsi3HSIOT BO3AYyX, BOAYy H TOYBY (B
HEKOTOPBIX CIIy4asX MOTYT paclIpOCTPaHATHCA Ha
pasnuuHble TIIyOMHBI 3eMHOM Kopbl). Hampumep, B
cllyyae TOJMBUHWIXIIOPHIA - OTO pa3HOOOpasHble
HU3KOMOJIEKYJISIDHBIE  XJIOPUPOBAaHHbIE OPraHUYecKUe
BEIIECTBA, OTJIMYAIONIMECS! BBICOKOW TOKCHYHOCTHIO, B
TOM 4YHCJIE KaHLIEPOTeHHOCThIO;  oOpasyercss |
ra3oo0pa3HbIii  XJOPUCTBI  BOAOPOHA,  KOTOPBIH,
pacTBoOpsisick B BOZE, OaeT COJSHYIO KHCHoOTy. Jlaxke
CKHWTaHWE TIOJNIMATHICHA, MaKpPOMOIEKYJIBl KOTOpPOTO
COCTOAT M3 aTOMOB yTIJIEPOa ¥ BOAOPO/A, MPOAYKTAMH
C)KUTaHUS KOTOPOTO SIBIISIIOTCS] BOJIA U YIIICKUCIBIN ras,
coBceM  HebesomacHo. He  roBops yxe o
MHOI'OYHCIJICHHBIX IlO6aBKaX, B TOM 4HCJIC KpaCl/ITeﬂeﬂ )44
NUTMEHTOB, B OKPYXAIOUIYI0 CpEINy BBLACIAIOTCS
pa3HooOpa3Hble COENUHEHHS, BKIIIOYAIOIINE TSDKEIbIe
METaJJIbl, UCIIOJIb3yeMble B KaueCTBE KaTalIn3aTOpOB




IPU CHHTE3€ IMOJIMITHICHA, KpaWHEe BpENHBIC A
370pOBbsl  JIOACH. YHMUTOKEHUE IKE IPOLYKTOB
CKuraHus KpaiiHe He 3((EKTHBHO C 3KOHOMHYECKOM
TOYKH 3pCHUA. 3HAYUTEIHLHO 6onee MEPCICKTUBHBIM U
pasyMHBIM  CIIOCOOOM  CHIKEHHsI  3arpsi3HCHUS
OKpY>Karollel cpesibl MOJMMEpaMHU SIBJISIETCSI BTOpUYHAS
nepepaboTKa OTCITY>KHBIIMX CBOW CPOK IOJIMMEPOB H
n3gennid 3 Hux. IlpoGnema 3Ta, OnHAKO, HE CTOJb
IpOCTa, KaK MOXKET ITOKa3aThCs Ha MEPBBIN B3I, XOTS
OBl y)X€ TIOTOMY, YTO MBI HIMEEM JEJIO0, KaK MPaBHUIIO, C
TPSA3HBIMH OTXO/AaMH, KOTOpPBIE BKJIIOYAIOT, HAIlpUMep,
JacTHIBl IECKAa. OTO HCKIIYaeT BO3MOXKHOCTb
MIPUMEHEHHSI BBICOKOTEXHOJIOTUYHOTO 000pYIOBaHuS,
HCIIOJIb3YEMOIO npu MepBUYHON nepepaboTke
UCXOJHBIX MOJIMMEPOB. DTO 000pYyIOBaHHE IPOCTO
ObICTPO BBIILUIO OBl M3 CTPOsi H3-32 aOpa3sUBHOIO
BO3/ICHCTBUSL  TBEpABIX  YaCTHL  MHMHEPAJILHOTO
npoucxoxkaeHus. Ho naxe npu nepepaboTke, eciau oHa
BO3MOXKHAa B MpPHUHIUINE, NOIy4aloTcs 'Tps3HbIE"
W37EIHs, TOBapHBIM BHJ M IIOTPEOUTEIBCKHE CBOWCTBA
KOTOPBIX HE MOTYT KOHKYPUPOBAaTh C IEPBUYHBIMU
n3genusaMu. Bmecte ¢ TeM, cymecTByeT BO3MOXKHOCTb
UCIIONIb30BaTh HPOJYKTHl BTOPUYHOW IEepepabOTKH 110
IpyromMy Ha3HA4YCHHUIO, MPEAIOaraoIeMy
CYIIECTBEHHO IMOHMXEHHBIE TpeboBaHus. B wactHOCTH,
3arpA3HCHHBIC H3ACJIHMA W3 IMOJIMITUIICHA MOI'YT 6])ITI)
nepepaboTaHbl B IUIACTHHBI TOJIIUHOW B HECKOJBKO
MUJUITUMETPOB JUIA MMPUMECHCHUA B KadycCTBC
KPOBEJILHOTO MaTepuana, UMEIOILETro psn
HEOCIIOPUMBIX TPEUMYIIECTB Mepe] TPaauLHOHHBIMHY,
TaKUX, KaKk HU3Kas IUIOTHOCTh, a 3HAYUT, Majiblil Bec,
THOKOCTh M KOPPO3HOHHAS! CTOWKOCTh, a TAKXKE HU3Kast
TETIONPOBOIHOCTD, a 3HAYUT, Xopormme
TEIUION30JHpyonTie cBoiictBa. Hanbomnpmme ycnexu B
3TOM JOCTUTHYTHl TIpH BTOPUYHOH mepepaboTke
KPYITHOTOHHQXHBIX H3JENUHA W3 KaydykoB (Ooimee
noJpo6Ho 00 3ToM Oyzmer ckazaHo Huxe). IIpum stom
Ka4y€CTBO TMOJIYUYCHHBIX «BTOPUYHBIX» IIHUH
[IPAKTUYECKU HE YCTYNAeT UCXOAHBIM. Takoé NoAXon
MO3BOJISIET OJHOBPEMEHHO 3aMETHO CHM3HTH Bpen AL

OKpyXaromied cpelasl H3-3a €€ 3aMyCOpPHBaHHA
Oecrone3HpIMM M3IEIUSMH M B TO K€ BpeMs
3HAYHUTEIHHO 9KOHOMHTb pacxon Kay4yKOB,
HOJNy4aeMbIX  JMOO  TOJNMMEpU3alueil  NpPOIYKTOB
nepepaboTku  HepTH, MO0 W3 JATEKCHOTO COKa
JepeBbeB TeBed. B mocnenHue ropsl Havaju

MPaKTHYECKH PEaNN30BbIBATHCS HOBBIE WIEU CHHTE3a
"3KOJIOTUYECKH YHCTHIX" TIOJMMEPOB U U3EINN U3 HHX.
Ipex e Bcero, 3TO KacaeTcs MOJUMEPOB U MAaTEPHUAIIOB
U3 HHX, CIOCOOHBIX OoJiee WIM MEHee OBICTPO
pasnaratbcs B NPUPOAHBIX ycioBusax. Crexyer npu
3TOM 3aMETUTh, YTO BCE OMOJOTHUYECKUE MOTUMEPHI, TO
eCTh IOJNUMEPBI, CHHTE3UPYEMBIC pPACTCHHSIMH U
JKUBBIMU OPTraHU3MaMH, K YHUCITy KOTOPBIX OTHOCSITCS B
MEepBYI0 ouyepelb OCNKU U MOTUCAXapuibl, B TOH HIH
HHOI CTETIeHU MO/IBEPIKEHBI paspyuieHuro,
KaTalM3aTopaMd KOTOPOTo SBISAIOTCS (epMeHTh. B
ITHUX CHy4dasx coONI0JaeTcs MPHUHIMII: YTO CO3/1aeT
MpHUpoJa, TO OHA crocoOHa pa3pymmTh. Ecnu 061 3TOT
NpUHLIMI He cpalaThiBaj, TO Te JK€ IOJMMEPHI, B
OI'POMHBIX KOJIM4YeCTBax IIPOU3BOANMBIC
MUKpOOpranmndMamMu, paCTCHUAMU U ) KUBOTHBIMH, ITOCJIE
uX THOemu ocraBamHMch Obl Ha 3emiie. Ho 3toro He
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MMPOUCXOIUT, W BBICOKOA(P(PCKTHBHBIC OHOIOTHYECKUE
Katanu3aropsl - (EpPMEHTHl - JEJaloT CBOE JeN0 |
YCIEIIHO CIPaBJISIIOTCS ¢ 3TOM 3azauded. Uro kacaercs
CHHTETHYECKHX TMOJMUMEPOB, TO MOPHPOAa  €Ie He
BbIpaboTana 3((HEeKTUBHBIX CPEICTB U MEXaHHU3MOB HX
pasnokeHus. B ydineM ciyyae MOXKHO PacCUMTHIBATb,
YTO HEKOTOpBIE (PEPMEHTHI, OTBETCTBEHHBIC 32 OBICTPOE
u n30uparenbHoe paspylueHue MPUPOIHBIX
OpraHUYeCKUX BEILIECTB, CMOTYT JeJIaTh TO e CaMoe U
B OTHOIICHUH CHUHTETUYECKUX IOJUMEPOB, B COCTaB
KOTOPBIX BXOJST COOTBETCTBYIOIIHME (PYHKIIMOHAIBHBIC
rpymnbl.  OgHuM  UX  3(GQEKTUBHBIX  CIIOCOOOB
MOJY4EHHsI JKOJOTMYECKH YHCTBHIX MOJMMEPOB MOTYT

OBITH  TIpOLIECCHl  TOJIMMEPH3aLMK B OTCYTCTBHUE
HOBEPXHOCTHO-aKTUBHBIX BEILIECTB (Hanpumep,
HOJIMMEPHBIE JICIIEPCHH, He cozepakaliye
SMYJIBIaToPBbI).

K cuHTeTHMUECKMM NONHMMEpaM, CKIOHHBIM K
61Opa3IIOKEHNIO, OTHOCSTCS CI0XKHBIE TTOJIHI(UPHI.

Uucio  3BEHBEB B €M TOJHMEPOB,
Ha3bIBAEMOE CTEICHBIO IOJIMMEPHU3ALUH, COCTABIISCT
npudnmmurensHo 100. Ecnu 5Ta mommMeps! 3aKomnaTts B
3EMJIIO Ha YEThIPE HEAENH, a 3aTEM U3BJIEUb U B3BECHTD,
TO OK@)XeTCs, YTO MX BEC YMEHBINACTCS B CPEJHEM Ha

20%. DOTt0 XapakTepHO A KaTaTU3UPyeMOTo
(depMeHTaMH  THAPONM3a, MPOAYKTAMH  KOTOPOTO
SABJIIFOTCA HU3KOMOJICKYJIAPHBIC BCIICCTBA,

pacTBopuMbie B BOAC U JUPPYHAMPYIOUIHE B
OKpyXaromiee oOpasel] HMPOCTPaHCTBO. DTOT IPOLECC
MIPOTEKaeT Ha TIOBEPXHOCTH TBEpAOro obpasua,
MOCKOJIbKY (epMeHThI, Oyayuu Oenkamu, TO €CTb
MIPUPOIHBIMH TIOJIMMEPAMHU, HE CIIOCOOHBI IPOHHUKATH B
00BeM oOpasna monuddupa, KOTOPEIA IPUTOTABIUBAIOT
B (opme mieHkd. McroyHMKOM Takux (HepMEHTOB
CITy’>kaT TpubOKH, oburaromue B mousax. OTHOBPEMEHHO
C 9TUM B 0OBeMe o0pasia MpoTeKaeT W XMUMHUYECKUN
THIPOJIM3, TO €CTh pa3pylIeHHE CII0KHOA(PUPHBIX
CBsI3ed MOJMMEPHBIX ILENed MOJIEKyJlaMH  BOJIbI,
CIOCOOHBIMU TMPOHHKATh BHYTPh 00pasnia moJimMmepa.
OTOT TpollecC CONPOBOXKAACTCS Pa3pbIBOM IIETIeH B
M000M MecTe C paBHOW BEpOSTHOCTHIO. B pesynbrare
XMMHYECKOTO  pa3pylleHHs 00pa3yloTcsi  OCKOJIKH
LieTIel, NMEOIE MOJIEKYJISIPHYIO Maccy (MM CTETeHb
MOJIMMEPU3aIMN) TOTO XK€ IMOPSJIKA BEIUYUHBI, YTO U
HCXOIOHBIE  MaKpOMOJIEKYJIbI, U HecrocoOHbIE
pacTBOpAThCSI B BOAe. B pesynbrate HaOmromaercs
YMEHBIICHHE MOJIEKYJISIPHOH MacChl IOIUMEpa |
yXyIIICHHE MEXaHMYECKUX CBOMCTB 00pasia.

B ToMm ciyuae, eciivi B NMOJIMMEPHOM LIENTH HET
"cnabbix  cBsized",  CHOCOOHBIX  pacLICIUISATHCS
(l)epMeHTaMI/l NI MOABEPraToCA XUMHUYECKOMY
paspyLIeHHIO B NPUPOJHON cpene, Herno O0O0CTOHT
ropaszo ciokHee. THNMYHBIA NpUMEp Takoro poja -
MOJMATHIIEH, LENH KOTOpOro oO0pa3oBaHBl aTOMaMH
yriepona. OTOT MOJHMMEp, €CIM  €ro  CTeNeHb
rmonuMepu3anyu npessimaer 20 - 30, He moaBepraeTcs
pacierieHno GepMEHTAMH U HE UCTIOIb3YEeTCs B IUIILY
MHKPOOpPraHU3MaMHu. B To ke BpeMs W3BECTHO, 4YTO
KOpPOTKHE Tlemu TojumdTHieHa ¢ n < 20 B
JCWCTBUTENILHOCTU CIIy’>KaT HHIIed (cyOcrpaTaMu) st
OIIPEJCIIEHHOM CPYIIIBI MHKPOOPTraHU3MOB,
HacuuThIBaromiei Oosiee 100 pasHoBumHocTeil. Takoii
MIPOLIECC C TOYKM 3PEHMs] XUMHH IIPEICTaBISET OO0



MOCTIeI0BATEIbHBIC XUMHYECKHE MIpeBpaIeHIs,
KaTanu3aTopaMH KaKJOTO0 W3 KOTOPBIX SIBIISETCS
onpeneseHHb pepmenT, E;. ITo mokasaHo Ha cxeme 1.
[Ipenmnonaraercsi, 4To B pe3yibTare MNPeBpAIICHUIT
oOpa3yeTcst ~ yKCyCHas  KHCIIOTa,  KOTopas |
UCTIONB3YETCS] MHUKPOOpPTaHM3MaMH Kak MW |
WCXOJHBIA CTPOUTENBHBIM MaTepuai. SICHO, YTO eciu
OCYIIECTBUTH  pa3pyIICHHUE  BBICOKOMOIEKYJISIPHOTO
MOJMATHIICHA,  HCIONB3yeMOTO Uil TIOJyYeHHs
pa3sHOOOpa3HBIX MAaTEpUANOB W HWMEIOIIEro CTEleHb
momuMmepm3armr n > 1000, Ha Oonee KOpOTKHE
(parmenTsl ¢ n < 20, TO nanbHEHIIEE PACIIETUICHNE €ro
MOTYT OCYIIECTBIISTh MUKPOOPTAaHU3MBI, OOUTAOIINE B
npuponHoi cpene. Jins Toro yToOBl JUIMHHAsL LiENb
IIOJIMD3TUIICHA B MMPUPOJHBIX YCII0BUAX MorJa
PaCHICIUIATHCS HA OTHOCHTEIBHO KOPOTKUE (hParMeHTHI,
B HEe NPU CUHTE3E MoJIMMepa BBOAAT "cialObie cBs3u",
KOTOpBIE IOJl JEHCTBHEM COJIHEYHOTO CBETa, €ro
KOPOTKOBOJIHOBOI COCTaBIISIOLLEH, Ha3bIBaeMOil
yIbTpadHONETOBOM, B MIPUCYTCTBUH KUCIOPOa U BIIard
aTMoc(epbl CIIOCOOHBI  pa3pyIlIaTbcsi C  3aMETHOH
CKOPOCTEIO. OO0pazyromuecst B pe3yibTare
XMMHUYECKOr0 pa3pylieHuss (parMeHThl CIOCOOHBI, B
CBOIO OY€pe.lb, TOIBEPraThCs OHOPA3PYIICHHUIO.

B mocnemnme romsl pa3paboTaHBl U ApyTrHE
MPHUEMBI, TO3BOJISIONIME IIOIy4aTh OHOpa3pylIacMbIe
MOJIUMEPHBIC MaTepHAJIbL, HE TpeOyroIIHe
BMEIIIATEJILCTBA B IMPOIECC CHHTE3a MAaKpPOMOJICKYIL.
Jpyrue moaxoapl ONUparoTcs Ha MOTYYCHHUE CMEcer U3
YCTONYMBBIX TIOJIMMEPOB, KaK, HapPUMep, MOJUITHICH,
U OMopasnaraeMbIX, HaIpUMep, KaKk XOPOIIO W3BECTHBIN
kpaxMan. Ecimm BBecTH B Takyl CMeCh Ha CTaIuu
nepepabOTKA TOJHMATHIEHA B W3JENUS JTOCTATOYHOE
KOJIMYECTBO KpaxMmayla, TO OH OyIeT pasiaraTbCs
MHKPOOpPTaHM3MaMH TpW IONAJaHWU MaTepuayia B
mouBy. Ilpm o3TomM B wm3menuu (mwieHke) Oynet
OCTaBaTbCsl MOJIMITUIECH, KOTOPBIA IUCIEPTUPYETCS HA
MECJIKUE YaCTUILIbL u ucues3acrt. O‘{GBI/IZ[HO, 4qTO
HauJ1ydlium peuIcHueM HpO6J’IeMI)I 3KOJIOI'MYECKHU
YHCTBIX  MOJMMEPHBIX  MaTepUAIOB  OBUIO OBl
WCTIOJNB30BAHUEC  TNPUPOJHBIX  TOJIHMEPOB,  JUISA
paspylieHUs ~ KOTOPHIX  TPUPOJON  BBIPaOOTaHBI
3pPeKTUBHBIE MeEXaHU3MBL. Takue TMOJNMMEpPHl B
M30BITKE HAXOAATCS B PACTCHHSAX M B IKUBBIX
opraHu3Max. B mepBoM ciydae 3TO XOpOIIO H3BECTHAs
LIEJUII0JI03a - ITOJIMMEP BBICOKOM MOJIEKYJISIPHON Macchl,
U3 KOTOPOTO IPUMEPHO HA TIOJOBHHY COCTOUT
IpeBecMHa. B ciydae XHBBIX CHCTEM - 3TO TJIABHBIM
0o0pa3oM O€nKd - MOJUMEPhl a-aMUHOKHCIOT. B wmx
LEIsIX B CTPOTrO OIMPEICIICHHOM Il Ka)XIOro BHIA
Ocnika MOpSIKE U KOJHYECTBE PACIOJIOKEHBI OCTATKH

anb(a-aMUHOKHCIIOT, YHCIIO KOTOPBIX  COCTaBIISIET
COTHU U TBICAYH.
[upoxo H3BECTHBIMU MOJIMMEPHBIMU

MaTepHallaMy, MOCTPOCHHBIMH W3 OEIKOB, SBISIOTCS
IIepCTh, MIeNK, Koka. Kak memtronos3a, Tak W IIepCTs,

momazas B OKPY)KAIOUIYI0 Cpedy, IIOABEPraroTCs
XIMHAYECKOMY Da3pyLICHHIO, a TaKXKe pas3laraiorcs u
HCTIOIB3YIOTCS B TTUIILY Pa3TUIHBIMHA
MUKPOOpPTaHU3MaMH,  Halpumep  OakTepusiMu U
rpudKamu, SIBJISTFOLIIUMHUCS HEOTHEMJIEMbIMHU
KOMIOHEHTaMH "KuBOK'" 1mouBbl. NHBIMU ClIOBaMH, OHU
SIBJISTFOTCS OmopasnaracMbIMU BEIIECTBAMU.
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buopaspynieHne - 3TO XMMHYECKOE DACLICIIICHHUE,
BBI3BIBAEMOE OHMOXMMHUYECKUMH PEAKIHUAMH, B MEPBYIO
oyepelnb KaTaIM3UpPyeMbIMH (EpMEHTaMH, KOTOpbIE
CHHTE3UPYIOT MHUKPOOPTaHHM3MbI. DTH PEaKLUHU MOTYT
IIPOTEKAaTh KaK B IPUCYTCTBUM, TaK U B OTCYTCTBUE

kuciaopoga  Bo3ayxa. OOHAako 3TU  NPUPOJHBIE
MOJIMMEpPbl  HE  MOTYT  3aMEHUTb  HIMPOKOIO
acCOpPTUMEHTa COBPEMEHHBIX CUHTETUYECKUX
TIOJIIMEPOB.

ITosToMy  ydeHble  HENPECTaHHO  WIIYT

BO3MOKHOCTH PACIIUPUTH KOJHMYECTBO IIOJIHMEPOB,
CHHTE3WPYEMBIX JKMBOM NpUpomoil. 3ameTnM, dTO,
TOMHUMO "9KOJIOTHYECKON YUCTOTHI" TaKUX IMOJMMEPOB,
OHM 00J]afaloT HECOMHEHHBIMH IPEUMYIIECTBaMH
nepea CUHTCTUYCCKUMU, IOCKOJIBKY MOJIY4Yar0TCs U3 TaK
Ha3bIBAEMOT0 "BO300OHOBIISIEMOTO ChIPbs" - paCTEHUH U
JKUBBIX OpTraHU3MOB, KOTOpBIC HENPEPHIBHO
BOCIIPOM3BOJSATCSA, B TO BpeMs KaK CHHTETUYCCKUE
MMOJIUMEPBI  TIOJTIYYalOT W3 MPOAYKTOB TMEepepabOTKU
He(TH, a ee 3arachl Ha 3eMJIe OTPaHUYCHBI.

[lorcku HOBBIX TOJMMEPHBIX MAaTEpPHAIOB
MPUPOJHOTO TIPOUCXOXKICHUA B TOCIETHHE TOMIBI
MIPUBEJIHN K OYEBUAHBIM yCIexaM. Y Jarochk 0OHApYXUTh
OaKkTepuH, OKUBYIIME B TI0YBE H  CIIOCOOHEIC
CHHTE3UPOBaTh MTOJTUMEPHI B KadyecTBe
BHYTPHUKJIETOYHOTO pe3epBHOr0 Marepuana. Becbma
MNEPCHOCKTUBHBIMU CPCIAU TAKUX TOJUMEPOB ABJIAIOTCA
nonudGups! o01Iei Gopmybl

R =-(-CH,),CHj,
ronex=0-8.

CBOHCTBa 3THX TOIHA(UPOB B 3aBUCHMOCTH OT
JUIMHBL  OOKOBOW  rpymmbl  -R  U3MEHAOTCA  OT
XapaKTePHBIX [UIS KECTKHUX IUTACTUKOB MPU MaJbIX X JI0
THUINYHBIX KaydyKOB IpH O0JbIINX X. B 3THX mpenenax
MOXKHO TOHKO M3MEHSTh CBOWCTBAa  IIOJMMEPOB,
CMelIMBasi B OJHOW U TOU K€ MaKpOMOJIEKYJIE 3BEHbS,
UMeEIOIMe pa3nudHble 60koBble rpymnnsl -R. Jlas Toro
4yTOOBl OaKTEpHH, CHHTE3UPYIOLIHE TaKHe I0JIMMEpHI,
BKIIOYQIM B WX LENH pa3InyHele Tpymmnsl -R B
3aJaHHOM COOTHOILIEHUH, HYXHO MIPaBUIBLHO
COCTaBJIATh PALlMOH NHTaHus Oakrepuil. Jlns gero xe
OaKTepuH CHHTE3UPYIOT HomuMepbl? OKa3pIBaCTCS, 9TO
OHHM 3aroTaBIMBAIOT MX BIPOK, €CIM IOCTAaBUTh WX B
"TspKenple” yCIOBHS, B KOTOPBIX OHHU BBIHYXIICHBI M30
BCeX CHJI OOpOThCA, YTOOBI BBUDKHTH. Ecnm ycmoBust
KHU3HU OakTepUil HOPMaJbHBIE, TO OHHM HCIOJIB3YIOT
LIMPOKYIO ramMmy OpPTraHUYECKUX BEILIECTB,
nepepabarbiBasi UX Uil MPOU3BOJACTBA HEOOXOAMMOI
IJIA KU3HU DOHEpTUM W CO3JJaHud MarcpuajioB U
BCHICCTB, HeO6XO}II/leIX JJId CTPOUTEJILCTBA KIICTOK, U
HUYEro HE 3aroTaBIMBalOT BIpoK. Ecim xe 3Tum
OaKkTepusIM «HOACYHYTH» HENOJXO/SIIYI0 IHUILYy, TO
OHM Ha4yHyT HapabaThIBaTh PACCMOTPEHHBIC BHIIIE
MOJIMMEPHI ¥ OTKJIABIBATh X BHYTPHU KJIETKH. I"paHyIb
MoJIMMepa BHYTPU TaKHX KIIETOK JIETKO OOHAPY>KUTbH C
TIOMOIIBIO 3JIEKTPOHHOTO MUKPOCKOIIA.

Ilocne paspylieHHs KIETOK HAXONAILMICS B
HUX TOJUMEp OTAEIAIOT OT KIETOYHOM MacChl |
nepepabarbiBatoT.  O4yeHb  BaXHO, 4YTO  TaKue
OakTepualibHbIe MOJIM3(QUPBI MOXKHO NepepadaThIBaTh B
IUICHKHW, BOJIOKHA W U3ACIHA, HCIOJb3Yysd TO IKE
obopysoBaHWe, 4TO M Ui IepepabOTKH OOBIYHBIX



CHUHTETHYECKUX IToJIMMepOB. IIpu 3TOM J1erko 3acTaBUTh
OJTHU U Te e OaKTepHuu MPOU3BOAUTH MHUPOKYIO TaMMY
MOJIMMEPHBIX MPOAYKTOB C 3aJaHHbIMU CBoWcTBaMu. B
HACTOsIILIEe BPEMs BO BCEX PA3BUTBIX CTPaHaX CO3[aHbI
NPOMBILICHHBIE (DEPMEHTEpPBI, TO €CTh ammnaparbl, B
KOTOPBIX BBIPAIUBAIOT OAKTEPUH B IPOMBIIIICHHBIX
Mmacmrabax. Kak ke pacropspkaercsi cama OakTepus C
HAKOIJICHHBIM MOJMMEPOM M KOIrJa OHa 3TO JAenaeT?
Baktepus moTpebiieT STOT mMoONMMEp B TMHIIY B
KadecTBe CyOCTpaTa, KOTJa B OKPYXKAIOIIEH cpene yxe
He MokeT HaiWth mumu. OHa TOABEpraeT >TOT
pe3epBHBIii MoTUMep (PePMEHTATHBHOMY PACIIEIIICHUIO
U UCHOJB3YyEeT MPOLYKThl THUIAPOIM3a B KadyecTBe
WCTOYHHMKA SHEPIUU W MUIIH JJISl TOTO, YTOOBI BEDKHTH.
B oxpyxaromieil Hac cpefe, B TOM 4YHCIE B IIOYBE,
JKUBET MHOXXECTBO MMKPOOPIaHM3MOB, BBIIEISAIOLIINX
(hepMeHTBI, CHOCOOHBIE, KaK ¥ BHYTPUKJIECTOYHBIE,
paciieruiiTh  OakrepuanbHble nonmMdupel.  [loaTomy

0TpaboTaBIINEe CBOH CPOK M BHIOPOIIECHHBIC M3CIUS U3
9THX TOJMMEPOB IOJBEPralTCs B MPUPOJE MOJIHOMY
OHMOJIOTUYECKOMY Pa3pyILICHHUIO.
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