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JIN3AMH YIIAKOBKH C MCHOJIb30OBAHUEM ITOJIMMEPHBIX MATEPHUAJIOB

Kmouesvie cnosa: 6u0n0ﬂuM€ph1, YnakKkoeKka u3 nojauMepHbvlx mamepudaios, ouzatin YNAaKkoeKu.

B pa6ome npoeeOeH anaius CoO6pPeMEeHHbLX MexXHONo2Ull  CO30aHUs YnakoeKku U3 nOJIUMEPHbIX mamepualos.

«AKMUBHOUY,

«ocmpoymHoly, 6Ouopasnacaiowelics. Buiseneno,

umo co30amue HOBbIX MEeXHONO2UL OKA3bledem

HenocpeOcmeenHoe GuAHUe Ha Ou3auM ynakosku. Paccmompenvi paspabomku 6 obracmu co30aHus HOeUuUx

6uOnOﬂMM€p06.' CuHmes

6u0pa3ﬂaeaeMb1x noaumepos Mmemooamu 6M0m€XHOﬂ02MM,

nonyyenue MUKpob6HO20

nonuokcubymupama. Ycmanosneno, ymo naubonee npoepeccuGHbLIM Memooom Oblcmpoli 0eCmMpyKyuu noIUMepos

SA6JIsIeMCs CO30aHUe WMAMMO8 MUKPOOP2AHUIMOB.

Keywords: biopolymers made of polymeric materials, packaging design.

The analysis of modern technologies for the creation of plastics packagin : "active ", " witty " biodegradable. Revealed
that the creation of new technologies has a direct impact on the design of the packaging. Discussed developments in the
field of advanced biopolymers: synthesis of biodegradable polymers through biotechnology , obtaining microbial
Polyhydroxyalkanoat. Found that the most progressive method of rapid degradation of polymers is to create strains of

microorganisms.

CorilacHO MHOTOYHCIIEHHBIM HCCIIEOBAaHHUSAM BO
BCEM MHpE, pPBIHOK YIIAKOBKH SBIsETCS Haubolee
BaXHBIM CEKTOPOM B cepe MOoTpeOIeHUs MOTNMEPHBIX
MarepuasioB. VCronb30BaHHE YIIAKOBKH OOYCIOBJICHO
CJICAYIONMMU OCHOBHBIMHU MPUYHHAMU:

1. YnakoBKa JOJDKHA 3alUIATh COACPKUMOE OT
BO3JICHCTBUN  OKpY’KalOUIeW Cpelpl: IOBPEXKACHUH,
obecrieunBaTh OAKTEPULMIHYIO 3aIIUTY Uil IPOJYKTOB
IIUTaHUA.

2. YnakoBka JOJDKHA 3aIIUINATH SKOJOTHIO OT
3arpsA3HEHUA U YTE€UKH OMIACHOI'0 COACPKUMOIo — A10B,
TOKCHYHBIX BEILECTB.

3. YmakoBKa U3 MOJMMEPHBIX MaTepHalioB Oosee
Oe3omacHa, YeM CTEKJIO, TaK Kak He ObeTcs MpH
MEePEBO3KaX.

4. TlnacTuk Jiyd4ilie COXpaHSET MPOAYKT, TaK Kak
obecrieuynBaeT KUCIOPOAHBIN Oaphep.

[TnacTukoBasi ynmakoBka HanOoJyiee BMECTHTENbHA
— 3TO OJIHA U3 MEPBBIX MMPUYKH, I10 KOTOPOU TOBapHI (Kak
MNPOAYKTBI MNHUTaHUA, TaK W XHUMHUYCCKHUEC BeLlIecTBa)
YIIaKOBBIBAIOT B HEE IIPU IIEPEBO3KAX.

YHakoBOYHbIE MaTepHajbl — O3TO OCHOBHOI
PBIHOK JIJIS TUIACTHUKA U TEPMOIDIACTUKA. [IpUUUHBI 3TOTO
BECbMa pa3HOOOpa3HEI.

Texuudeckue: TUTACTHK MIPEOCTABIISIET
UCKITIOYNTENBHBIN OallaHC yIadyHOTO Beca W (POPMEL,
MIPOCTOTHI 00OPAaOOTKH U aIeKBATHOU IICHEI.

DKOHOMHYECKHE: IUIACTUK — 9TO  BapHaHT
MacCOBOTO ITPOHM3BOJICTBA IO CPAaBHUTEIHLHO HHU3KHM
L[EHaM.

OcTeTndecKkne: IUIACTHK MO3BOJSIET OOJIBIIYIO
cBoOomy s AuM3aiiHa, YeM KapToH, Oymara, IepeBo,
CTEKJIO WJIM METaJll.

DKOJIOTHYECKHE: YMEHBILICHNE Beca YIAaKOBKH,
BBICOKHE 3aIIUTHBIE CBOWCTBA 110 CPAaBHEHHIO ¢ Oymaroi

U KapTOHOM.
MupoBoil pbIHOK IJIACTHKA COCTaBISIET OKoso 50
TOHH MOJIMMEPOB. [TonumepHbIe MaTepHaIbI

MPEIOCTABIIIOT OOJbIIE BO3MOXHOCTEH IS  TOTO,
4T00Bl Pa3HOOOpA3UTh [U3AiH YIAKOBKH: YIIAKOBKA
MOXXET OBITh TPO3PAaYHOH WM  HENMPOHHUIAEMOH,
PacKpaIIeHHOHW, ¢ METAUIMYECKUMH WJIH JIePEBIHHBIMU
BCTaBKaMM # T.A. llmacTuk mO3BOJIAET  JIydile
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uHGOPMHUPOBAaTh O MPEACTaBICHHOM NPOJNYKTE W
NPUBJIEKATh IOKYIIATeNs, KPOME TOro, OH JOCTAaTOYHO
MPOCT B UCIIOJIE30BAHHH.

B  mpomsBoicTBe  ymakOBKH — HCIIONB3YIOT
CJIEIYIOIIVE BUIBI TIOJTHMEPOB: MOIMOJIePHHBI HanOoee
BaXHBI H  cocraBissioT  65%  mmactuka, PET
(HACBIICHHBIH noaudGup STHJICHTITUKOIS u
tepedTasieBoii  kucinotel), PVC (IlomuBuHHIXIOpHT),
MOJHUCTHPOIL

TepMmopeakTUBHBIE MOJMMEpPbl — Takue Kak
MOJIMYpeTaH, HCIONB3yIOTCS Juimb B 1% ciydaes.
PMMA (nmonmakpwi), MOJMAaMHIBI M MOJIMKapOOHATHI
UCTIOJNIB3YIOTCSI TOJIBKO B CIELUAJIBHBIX CITydasx

KomnosuTHble Marepuansl — TOIHICTEp W3
crexinoBodokHa u RRIM — Hambonee penxku B
npuMeHeHnu [1].

‘YmakoBKa, 3TO PHIHOK BO3MOXXHOCTEH B 00JIaCTH

OmopaznaraeMblx MoJduMepoB. M3-3a mpobiem ¢
yTunu3anuei OTXOJIOB TUIACTUKOBBIC MaKeThI
3amnpeiieHbl M 00JararoTcs OOJIBIIMMHU HAJOraMd B

Upnananu, Tepmanun, lOxuoit Adpuxe, B TaiiBane.
CoOTBETCTBEHHO, pacTeT CIpPOC Ha OuopasiaracMbie
HOJUMEPBI (bnononumeps). IIpuponnsie u
CHHTETHYECKHE  IIOJIMMEPBI,  COZEpJKallie  CBSI3H,
KOTOpBIE JIETKO MOJBEPraroTcsi THUIPOJIN3Y, 00JanaroT
BBICOKOH CIOCOOHOCTEIO K OMOIECTPYKIIHH.
IIpucyrcTBre 3aMecTUTENEN B MOIMMEPHOM LIEH YacTO
CIOCOOCTBYET TMOBBHIIICHUIO OHOACCTPYKTHPYEMOCTH.
Ilocnennss 3aBUCUT TaKkXkKe OT CTENICHN 3aMELICHUS LIENH
UM JJIMHBL €€ YYacTKOB MEXIy (PyHKIMOHAIbHBIMU
rpynnaMu, FTHOKOCTH MaKpOMOJIEKYJI.

B Hacrosiee Bpemsi, B IIPOU3BOJCTBE YIAKOBKHU

HCIOJIB3YIOT clieyroume OHMOTOIMMEPHI: PLA
(momumonouynass  kucnora), PGA  (monmrimkoseBas
KHCJIOTA), PCL (TIOJTMKAIpPONaKTOH), PHA

(monmurunpokcuankanoar), PHB (momurunpokudyrupar).
Hx cBolicTBa HE OrpaHUYMBAIOT BO3MOKHOCTH JH3aiiHa
U COOTBETCTBYIOT JKECTKUM IKOJIOTMYECKUM CTaHIapTaM
BE/YIMX CTPAaH MUpA.

B Hacrosiee Bpemst IPOBOSTCS UCCIIEAOBAHUS U

pazpaboTku B o0jacTM  CO34aHMA  IITaMMOB
MHKPOOPTaHU3MOB, CHOCOOHBIX OCYIIECTBIISATH
JEeCTpyKIMIO0 TonuMmepoB. [loka 3To HampaBieHUe



YBEHUYAIOCh  YCIIEXOM  TONBKO B OTHOIICHUH
MTOJINBHHUIIOBOTO criupTa [2].

SInmoHckue YUYCHBIC BbIACINIIN U3 IOYBbI 68KTepI/II/l
Pseudomonas SP, koTopbie BbIpabaTHIBAIOT (EPMEHT,
paclIEIUIAOMUA  MOAMBUHUIOBBIN  conupT.  [locne
pasiiokeHusi (parMeHThl €€ MaKpOLENH IOJHOCTHIO
ycBauBarorcsi  Oakrepusimu.  bakrepunm Pseudomonas
MOOABIAIOT K AaKTHBHOMY WJIY HAa BOJOOYUCTHBIX
COOpPYKEHUSIX s 00JIee TIOTHOW OYUCTKH CTOYHBIX BOJ
OT 3TOTO TOJIUMEpA.

CuHTe3 OMOpasiiaraeéMbIX IMOJTUMEPOB METOAaMHU
6moTtexHonornu. Takum 06pa3oM, MOTyIeH MHUKPOOHBIH
MOJTMOKCUOYTHPAT, KOTOPHIH 10 CBOWMM IUIACTHYECKHM
CBOWCTBaM OJM30K K KIACCHUECKHM IIOJIMMEpaM —
NOJMATWIEHY M mosunponuieny. [lonuokcuOyrupar u
W3JEIHs M3 HEro JIETKO TOJAJAIOTCS PasioKEHHUIO I10]1
JIECTBMEM MHKPOOPTaHU3MOB, a TaKke (epMeHTOB
TUTa3MBI )KHUBOTHBIX TKAaHEHW. DTOT MOIUMED MPUMEHSIOT
HE TOJBKO B KayecTBe YNAaKOBOYHOIO Marepuala,
OTXOIOBI ~ KOTOPOTO  pa3pyIIalOTCS  €CTECTBEHHOM
MMOYBEHHOH MUKpPOQIIOpOA [0 MOHOMEpPOB, HO |
HCTIOJNB3YIOT B XUPYPTHH B (PapMaKOJIOTHH. AHTIHICKAS
dupma «ICI» coznana HOBBIE TIOJUMEPHBIE MATEPUAIBI,
MOJy4aeMble C TIOMOIIbI0 OaKTepHwii Ha HaTypalbHBIX
cyOcTpaTax: caxape, aTaHoje, cmecu ra3zos (CO2 u H2).

CuHTe3upyeMblii  OakTepHsMHU IOJUMEpP — II0JIU-3-
THIPOKCUOYTHUPAT — OTHOCHTCS K TEPMOIUIACTaM U MO
CBOUM (uznueckum CBOMCTBaM aHaJOrn4eH

nojunponuneny. OnHaKo, OH HEyCTONUYUB K IEHCTBHIO
pacTBopUTeNell U MMEET HU3KYK TENmJIOCTOMKOCTh. B
MOJH-3-TUAPOKCUOYTHPAT BBOAAT JPYroH  IPOIYKT

OaKTepraIbHOTO CHHTE3a — moJu-3-
THIPOKCHBAJICPUAHOBYIO  KHCIOTY W MOJY4YaroT
MOJMMMEpHYI0  Kommosuiuio  BiopolTM,  kortopas

MOJTHOCTBIO pa3pyIIaeTcsi MUKPOOPTaHN3MaMH B TCUECHHUE
HECKOJIbKUX Henenb [1].

B  oTHOmeHuum  yiydmeHus  CpoACTBA  C
HeHOﬂHpHLIMI/I l'[OJ'Il/IMepaMl/I TUIIA IIOJIUDTUJICHA u
nonunponnneﬂa HepCHeKTI/lBH])lMI/I ABJIAKOTCSA 3(1)I/lp])l
KpaxMajJia H BBICIIMX OJKHPHBIX KHUCIOT. [Ipmyem
3QUpHBIE  TPYNIBI C  JUIMHHBIMH  QJIKHJIbHBIMH
pajvKajaMH HE TOJIBKO YBEIHMYUBAIOT COBMECTUMOCTH
KpaxMaina c HETIOJSIPHBIM CHHTETHYECKUM
KOMIIOHEHTOM, HO W JEWCTBYIOT Kak BHYTPCHHHE
wracTuukaropel. OIHAKO CKOPOCTh OWOIErpamaruu
TakKMX KOMITO3UTOB TIO CPaBHEHUIO CO CMECSMH
ITOJUITHIIEH HEeMOJAU(DHUIIMPOBAHHBIA  Kpaxmai
Menblre. M3 cmecn monm3THieHa BBICOKOIO JaBICHUS U
Kpaxmaia, MOAW(HULIUPOBAHHOTO BBEIEHHEM B €ro
MOJICKYJIBI ~ XOJICCTCPHHOBBIX ~ OCTAaTKOB,  IOJYYCHBI
pa3nyBHble IUIeHKU. [1o cpaBHEHUIO ¢ MaTepuaniamu H3
HATHBHOTO KpaxMaia IUICHKH Ooliee OJHOPOIHBI U
XapaKTePHU3YIOTCS OoJibLIeH MIPOYHOCTEIO. Hx
Omomerpamanyss B KOMIIOCTE IPOXOAWUT OBICTpee,
OUYEBUIHO, 33 CUET Pa3pBIXJICHHUA CTPYKTYPHI Kpaxmaja
KPYITHBIMHU XOJIECTEPHHOBBIMHU (PparMeHTaMU.

Takum 00pa3oM, CIIOCOOHOCTh IOJMMEPHBIX
MaTepHalioB K OMOOECTPYKIMH OOYCIIOBIEHA TJIaBHBIM
0o0pa3oM WX XHMHUYECKHM COCTaBOM, CTPYKTYpOH W
CcBOMCTBaMU  MakpoMosiekyld. Ha  ycroiumBocTh
MOJIUMEPOB K OHOJOTMYCCKOMY Pa3IOKCHHUIO OOJIBIIOES
BIMSIHAC OKAa3bIBAIOT HEKOTOPBIE MaKpPOCTPYKTYPHBIC
XapaKTEPUCTUKU (BenuunHa MTOPUCTOCTH,
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PaBHOMEPHOCTh paclpeeeHus] 100aBOK B TOJIUMEPHO
Macce, B OCOOCHHOCTH OOpabOTKH TOBEPXHOCTH
U3JEeNuil U T.I1.), a TaKKe TEXHOIOTUYECKHE apaMeTphl.
Bce Oosbliiee mpakTUUeCKOe MPUMEHEHHE B WHAYCTPHU
YIaKOBKH HaXOSIT MaTepHaJIbl HA OCHOBE Kpaxmaja HiIx
€ro CMeCeil C CHHTETUYCCKAMU IOJIMMEPaMH, CBOHUCTBA

KOTOPBIX, B TOM YHUCJIC u CITIOCOOHOCTH K
6H0pa3.]'[0)KCHI/IIO, 3aBUCAT oT COBMCCTHMOCTHU
KOMIIOHEHTOB MW CTPYKTYPBI MOJYYa€MbIX CHCTEM.
O,HHaKO, TEPMOANHAMHKA nu OHEPreTuKa

B3aUMO/ICHCTBUSI KOMIIOHEHTOB B CMECSX Kpaxmaia ¢
CHUHTETHYECKUMHU IIOJIMMEPAMU U CTPYKTypa TakKuX
cucTeM Majio u3y4yeHsl. llenp HOBeHmmMxX pa3paboTOK
COCTOMUT B  TOM, YTOOBI  YCTAaHOBUTH  OOIIHUE
3aKOHOMEPHOCTH B NOAOOpPE  KOMIIOHEHTOB U
TEXHOJOTHYCCKHUX napamMeTpoB npu HU3TO0TOBJICHUU
MaTepHUAaIOB, COYCTAOIIIX BBICOKMH  YpOBEHb
JKCIUTYaTallMOHHBIX XapaKTePUCTUK (TIpoYHOCTSH,
HU3KYIO ra3o0NpOHUIIAEMOCTb, 9KOJIOTHYECKYIO
0e30acHOCTh, XOpOIIyl0 (OPMYyeMOCTh W Op.) CO
CHOCOOHOCTBIO K  OHMOpAa3lIOKECHUIO, W HAyJUTHCA
PEryJIupoBaTh MPOLECCHI UX JECTPYKIIHH.

HUccnenoBanus B obnactu CO3JIaHuUs
«biodegradable polymer» BaxkHbl JUIS  pelIEHHS
TII00ATbHBIX HKOJOTHYECKUX MPOOJIeM, CBA3aHHBIX C
3arpsi3HEHUEM  OKpYJKawolled  cpeabl  OTXOAaMH
MOJIMMEPHBIX MaTepuaios [3].

B Hacrositee BpeMsi Hanboliee pa3BHBAIOIIUMCS

CEIrMCHTOM Hay4YHBIX I/ICCJICZ[OBaHI/Iﬁ B obactu
YHOAaKOBKHU SABJISIFOTCA: «AKTHUBHBIC» U «OCTPOYMHBIC»
YIaKOBKH.

K «aKTHUBHBIM» YIIakOBKaM OTHOCATCA

aHTU(YHTUIMIHBIE, AaHTHCETITHYECKHE, OaKTEePUINIHbIC,
CbeZ00HbIE, aHTUA/AT€3UOHHBIE HOKPBITHS,
caMopasjaralomuecss ©  1ojie3Hbie  (oborameHHbIS
BUTaMHHaMH) IUleHKH. OHHM HE TOJBKO 3aIUIAIOT
MPOAYKTHI OT HEXKCIIATC/IIbHBIX BHCIIHUX BO3}1€ﬁCTBHﬁ )44
MOBPEKICHUM, HO M YJy4YINIAlOT MX TOBAPHBIM BHI,
CHocoOCTBYIOT ~ Oojiee  AJMTENILHOMY  COXPaHEHHIO
Ka4ecTBa, a MHOT/Aa IPHJIAI0T HOBBIE CBOWCTBA.

B mocnenHme roABI JUIA  3alIUTHI  MUILEBBIX
NPOJXYKTOB OT IIECEHH M IOPYM BO MHOTHX CTpaHax
CTaIM  HWCIOJIB30BAaTh  IIpemapaTthl,  OOJaJaromye
AHTUMHUKPOOHBIM JieiicTBHEeM. VX BBOAAT B 3aIllUTHBIC
000JI0YKH U TIOKPHITHSI, N3rOTABINBAEMBIE O JTATEKCHON
TEXHOJOTUH. [l TOmaBNEHHUS KHU3HEACATEIBHOCTH
BPEIOHBIX  MHUKPOOPTraHM3MOB  MHPUMEHSIOT  TaKXke
00paboTKy MpPOAYKTa O30HOM, YIbTPa(UOJIETOM WK
raMmma-u3J1y4yeHUEM.

CyIIecTBYIOT BOJOPACTBOPHMBIC IOKPBITHS Ha
OocHOBe 3(UPOB IEJUIION03bl, KOTOPHIE CIIOCOOCTBYIOT
MOBBIIIEHUIO KadyecTBa IPOAYKTa. A  ChelOOHBIMHU
BOJIOPACTBOPHUMBIMHU 0001049KaMu Ha OCHOBE
METWIILEIUTION03bl  MTOKPBIBAIOT C(OPMOBAHHOE TECTO.
Oro obecreunBaeT €My YCTOHYHMBOCTH K TOATOPAHHIO,
CHIDKAET yTIEK M YBEIMIMBACT CPOK CBEKECTH XJieoa.

[TocnenHee mocTHKeHHE B OOJIACTH «AKTHBHOMN»
YIaKOBKH - HOJI€3Has YIIaKOBKA, HA3BaHHAs TaK CaMUMH
pa3paboTunKamMH, aMEPUKAHCKUMH OHOTEXHOJIOTaMH.
OHM u300penu KUIKUKA OOCPTOYHBIN MaTepuan Jyis
OBOIICH ¥ (PPYKTOB, TNIABHBIE KOMIIOHEHTHI KOTOPOIO -
XUTO3aH (NPHUPOJHBIA MOJIMMEp, MOJydyaeMblil U3
MaHIUps. KpaboB) U (hEpMEHT JIM30LNM, COJAep KaIIUiics



B SIMYHOM Oesike. BHemmHe Takas ynakoBKa HallOMHHAET
MOJMATUICHOBYIO OOEpTKY, C TOH pasHMIEeH, 4To ee
MOXHO €CTh BMECTE C MPOAYKTOM, o0oraiias opraHu3M
OHOoJIOrMYeCKH aKTUBHBIMHU 100aBKamu [2].

Becbma TIEPCIICKTUBHBIM SABIIACTCA TaKXKC
UCIIOJIb30BaHNE TAaKUX «AKTHUBHBIX» O0OJIOYEK, Kak
ChEIOOHBIE TOKPBITHS.

K 4ncity «0CTpOyMHBIX» YIaKOBOK OTHOCSTCS
caMopa3orpeBaeMble YNAKOBKH M3 HJIEKTPOIPOBOASIINX
momuMepHbIX  MarepuanoB (OIIM) ¢ mpoBomoMm |
BUIKOW. JI7sl W3TOTOBIEHUS TAaKMX MAaTepHalIoB B
MOJMMEPB! (TEPMOIUIACTBI, PEAKTOIIIACTBI, KaydyKH H
pE3UHBI) BBOJISIT JHCIIEPCHBIE HAaIOJIHUTEIN:
TEXHUYECKHH yriiepos (caxy), TpaduTr, yriiepolrHble
BOJIOKHa WIM MeTamibl. OHH CO3[al0T HEMpPEPHIBHYIO
LET0YEeYHYIO CTPYKTYDY, HEOOX0AUMYIO Ui
MPOXO0XKICHUS IIEKTPUUECKOTO TOKa. Jus
€aMOpa30rpeBacMbIX YIMAKOBOK Yallle BCETO HCIOJIb3YHOT
KOMITO3MLIMK Ha OCHOBE IOJIMIIPONMJIEHA W ITOPOIIKA
KapOOHMJIBHOTO HHUKENS, KaK 3JIEKTPOIPOBOSIIIETO
JICIIEPCHOTO HaroyHuTeNs. [yl HarpeBa Conep>KUMOTO
YIAKOBKY TOIKIIOYAIOT K OOBIYHOW DIIEKTPHYECKON
pozetrke. Takue ymakoBKHM ymoOHO OpaTh ¢ coOoif B
JIOpOTYy.

B mpoTHBOMONOXHOCTE  CaMOpa3orpeBaeMbIM
CYILIECTBYIOT KPUOTEHHBIE yNIaKOBKHU, 3aMOPaXKUBAIOIIIE
NpOXYKThl (Msico, peIOy M jp.). B HHUX wHcrnonb3yroT
Marepuasibl,  O0jajarole  BHICOKMMH  (PH3HKO-
MEXaHWYECKUMH I10Ka3aTesIMH, OCOOCHHO MPOYHOCTHIO
K [IPOKOJIaM, U MOPO30CTOMKOCTBIO.

B nameii ctpane pa3paboraHa HOBast KpUOT€HHas
TEXHOJIOTHs, Oyarojapsi KOTOPOH M3 TOJMBHHUIIOBOTO
CHHpPTa - BOJOPACTBOPUMOTO CHHTETHUYECKOTO ITOJIMMEPA
- MONydYaroT YAOOHOE M SKOHOMUYHOE IUIEHOYHOE
MOKPBITHE, MOMOTAOIIEe COXPAHATh KadeCTBO H
CBEIKECTh PHIOBI BO BPEM JIOBA.

B ycnoBusix KOHKYpeHIMHU U Jeduiura SHEpruu

moOeUT Ta YNaKOBKA, NPU CO3JAaHUM KOTOPOW
s¢deKTHBHEE U OCpEeKHEE BCErO PaCcXOIYIOTCS YIIIEPO
U BOJA — PECypChl, OSKBHUBAJCHTHBIC JCHEKHBIM

CpeacTBaM. HpI/I‘{CM HMCHOTCSI B BHAY BCE OTallbl

JKM3HEHHOTO IMKJIA YNAaKOBKH, BKIIOYas XpaHEHUE,
TPaHCIIOPTUPOBKY U YTUIIN3ALHMIO.

Hcromenne pecypcoB M yBEIMYEHHE IIEH Ha
MaTepuabl CTUMYJIUPYIOT pasButue
nepepabarbiBaroieii oTpacii. COOTBETCTBEHHO, OyayT
MOSIBJIATHCS BCE HOBBIE MAaTE€pPHANIbl U BCE HOBBIE ITyTH
JUISL KX TIOBTOPHOT'O MCIIOJIb30BaHMS.

B Hacrosmiee Bpems, Hay4dHbIE HCCIEIOBaHUS B
00acTé MOTUMEPOB U OHOMOIMMEPOB MPHUHIMAIOT BCE
Oonee axkTHBHBIM XapakTtep. [moOambHOe yXyIIIeHHE
9KOJIOTMYECKOW  CHTyallum B  MHpe:  mpobiema
YTWIN3alMd  OTXOJIOB, TPHBOAUT K HEOOXOIUMOCTH
CO3JaHUSI KAa4eCTBEHHO HOBBIX BHUJOB OHOIOIMMEPOB,
KOTOpBIE TI0 CBOMM CBOWCTBaM HMenu Obl OoJjbline
BO3MOYKHOCTH B 00J1aCTH U3aiiHa yakoBKH [3-4].

B 3akiioueHwe XOTea0Ch OBl OTMETHUTH, YTO
YIIaKOBKa, KaK BCSAKOE M3JeNHe, MPOLECC WIN KHBOE
CYIIIECTBO, MMEET MOMEHT BO3HHKHOBEHUS (POXKICHUS),
CPOK 3KCIUTyaTanuy (’KU3HM) M KOHEIl — YHHUYTO)KEHHE
WIN CMEPTh. BOJIBIIMHCTBO BUIOB YIIAKOBKH POKAACTCS
u3 HeTH, SABIAIOIIEHCS B HAcTOsIIee  BpeMs
MPaKTHYECKH COUHCTBEHHBIM HCTOYHMKOM MOIYyYeHHS
MOHOMEPOB, KOTOPbIE€ IIyTEM CIOXXHBIX CHHTE30B
IpeBpaIlaloTcss B HOIMMEPBl. M3 HHX TOMy4aroT
KOMITO3MIIMH B BHJE TOTOBOTO MPOJYKTa — IPaHyJIATa.
W, nakoHew, U3 rpa”yisaTa pa3IM4HbIMU METOJAaMU U Ha
pa3MuHOM O0OpPYIOBaHMH MPOM3BOMASAT TY WIH IPYTYIO
YHaKOBKY (TIAKEThI, SIIUKH, KOPOOOUKH, CTAKAHYUKU U

ap.).
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