IMPABUJIA TEXHUKHA BE3OITACHOCTHU B XUMHNYECKOM
JIABOPATOPHUMN.

[Hopsgok Da6OTI>I B XUMMYECKOU Ha6ODaTODI/II/I.

v 6e3 Oeyoro xajmara HENb3s MPUCYTCTBOBATh HA 3aHATHAX M HAXOAUTHCS B
naboparopuu;

v’ pabodee MeCTo HEOOXOIMMO COJCPKATh B YMCTOTE U TIOPSIKE; HA CTOJIE MOXKHO
XpaHUTh TETPajb, pyUKy, KapaHJall; BCE OCTalbHbIC BEIIN CIEAYeT XPaHUTh B
CHEIUATBHBIX SIMIMKAX I mopTderneii; okojo paboyero Mecta HHYETO HE
JIOJKHO JIEKaTh;

v/ BEPXHIOIO OJICKIY HEOOXOIMMO CIaBaTh B rapepoo;

v/ miepesl HadyasoM paboOThl BHUMATEIBHO IPOYMTATH METOAMYKY H CTPOTO
CJIEI0BaTh ONMCAHMIO, IPUBEICHHOMY B HEH;

v/ PeaKkTUBBI U TIOCYLy HE TPOTraTh Oe3 paspelieHus PeroIaBarelis; peakTHBbI 0e3
ATUKETOK HE UCIOJIb30BaTh B paboTeE;

v 1I0ciie OKOHYaHUs paboThl paboyee MECTO yOpaTh; TOCYLy 3a COOO0I TIOMBITH;

v’ X071 1abopaTopHOM pabOThI 3aIIMCHIBATH B TETPA/Ib.

Mepbl IPETOCTOPOKHOCTH IPU padOTE B 1a00PATOPHH.

v opu pabore B 11a00OpaTOpHHM HEOOXOAMMO OBbITH OYEHb BHUMATEJIBHBIM,
COOJTI0/IaTh OCTOPO>KHOCTH;

v/ BCE OIBITH C SJIOBUTHIMM M HENPHATHO MAXHYIIUMH BELIECTBAMHU IPOBOIUTH
MIOJT BBITSDKHBIM IIKadoM;

v/ HIOXaTh XMMUYECKOE BEIECTBO. HyKHO HampaBisTh Haphl MM a3 IBUKEHHEM
PYKH;

v/ KaTeropuueCcKy 3aIpeniaercs mpodoBaTh XUMHUUYECKHE PEAKTHBEI Ha SA3BIK;

v/ 3ampeniaercs HabUpaTh pPTOM Yepe3 MUIETKH SKUAKOCTH, HEOOXOIUMO
WCITOJIB30BaTh PE3NHOBBIC TPYIIIN;

v/ 3a[IOMHUTE: TPH NPUTOTOBJIEHHH PACTBOPOB KHCJIOT HAI0 BIIMBATH KUCIIOTY B
BOJIY; UCIIOJIH30BATh MIPH 3TOM TOJICTOCTEHHYIO MOCYAY;

v Ipy U3MENTBUEHUH IEJI0YM HYXXHO MOJIb30BaThecs (ap(POpOBBIMH CTYIKOM H
MECTUKOM; IEJI0Yb HACKIMAIOT JIOTIATKOM;

v IIpM HarpeBaHWd NPOOMPKH HYKHO JepXKaTh €€ OT ceOsd M OT TOBApHIIA;
MPOOUPKHU HE TIEPEKUMATh, HATPEB BECTU PABHOMEPHO HAJ| TOPEIIKOW;

v/ IlepenrBaTh KUAKOCTH 0€3 OPbI3T; HEe HAKIOHATHCS HaJl COCYIO0M;

v/ [IpH MIOTaJaHuU KUCJIOTHI Ha KOXY, MPOMBITH IIOBEPXHOCTH OOMJIBHO BOJOM U
HEUTpaJIN30BaTh PaCTBOPOM IIUILIEBON COBI;

v [IpH TONAJAaHUK Ha KOXKY IIEJ0YH, IPOMBITH IIOBEPXHOCTH OOMILHO BOJOH M
HelTpan3oBaTh 2—3% pacTBOPOM YKCYCHOU MM OOPHOW KUCIIOTHI;

v/ eCIIM MIPOM30LIE PA3IMB KUCIOTHI HIIH IIEI0YH, IUIOMAAb 3aChIIaTh IIECKOM U3
AIIAKA, TIECOK BBIKMHYTh, MECTO pa3jMBa IPOMBITH BOJIOH, HEHTPaIM30BaTh
PacTBOPOM COJIbI WJIH KUCJIOTHI,

v ipu pabore ¢ JIBXK Hano paborarh B BHITSHKHOM IIKAQy, MOJaIbIIE OT OTHS;



v JIefCTBYIOLIHE Ta30BbIE U DIIEKTPONPUOOPHI HE OCTABJIATEL 0€3 PUCMOTPA;

v/ nepell BKIIOYEHHEM DIICKTPOIPUOOPOB B CETh MPOBEPUTH LIEJIOCTHOCTH BHIIKH,
PO3ETKH, IPOBOJIa, KOpIyca Npuodopa;

v/ 1ipu yxo/ie U3 1abopaTopruu OTKIIFOYUTE Ta3, BOIY, SHEPTHIO.

[IpaBuja 1oJib30BaHUs PEAKTUBAMU ¥ XMMUYECKON NOCYI0M.

v/ PeakTHBBI XPAHAT B CTEKISHHOW MOCYJE, 3aKPHITOW MPUTEPTHIMU MPOOKAMHU;
Kaxjas OaHKa JOJDKHA OBITh CHAOXEHAa STUKETKOM C YETKMM Ha3BaHUEM H
YKa3aHHEM KOHLIEHTPAIINH;

v/ U3JIMIIEK peaKTHBa HE CIIMBATh OOpPAaTHO B COCYJ, a CIAMBaTh B CIICI[HAJIbHBIC
CKJISIHKU;

v nociie yrnotpediieHust 6aHKy 3aKpBITh U TOCTABUTH HA MECTO;

v/ TBep/ible PEAKTHBHI OPaTh IPH IIOMOIIH JIOXKEK MM JIOMATOK, KOTOPBIE JOJDKHBI
OBITh UUCTHIMU U CYXUMHU;

v’ JKUJIKHAE PEaKTUBBI OpPaTh MPH MOMOIIN CTEKISIHHBIX MHUITETOK; HEIb3s OTOMpaTh
npoOy ecnu Bbl npeaBapuTenbHO Opanu 3TOM MHUIETKON PEaKTUB M3 JIPYroi
OaHKH;

v’ B XUMHUYECKOH JTabOPaTOPHH MPUMEHSIOT TOHKOCTEHHYIO CTCKIITHHYIO MTOCY/Y;

v’ IIpOOUPKH TPUMEHSIIOT It pabOThI ¢ HEOOIBITMMHU 00BEMaMHU;

v\ XUMHUYECKUE CTaKaHBl UCITOJB3YIOT ISl TIPUTOTOBJICHHS PACTBOPOB, OCAKICHUS
Y TIPOMBIBAHHUSI OCAJIKOB;

v IJIOCKOIOHHBIE KOJIOBI JIJIsl HATPEBAHMUS KUIKOCTCIH;

v’ KpPYIJIOJOHHBIE KOJOBI JIJIsl HATPEBAHUS KUIKUX M TBEPBIX TEJ;

v konba Bropma a8 [EPEroHKH JKUAKOCTEM W TPOBENEHHS DEaKIni,
CONPOBOXKIAIOIIMXCS BBIJICIICHUEM Ia30B;

v KOHHYECKHE KOJIOBI DpiieHMelepa MPUMEHSIOT Il TUTPOBAHMS U IIEPETUBAHUS
JKUJKOCTEH;

v’ BOPOHKH HCITOJIB3YIOT IS IEPETUBAHUS KHUIKOCTEH;

v’ GIOKCBI, U151 B3BEIMBAHUS Majoro 00beMa BEILECTB;

v’ 1Sl ©3MEPEHNs 0OBEMOB CITYXKHT CIICIHAIbHAsS MEPHAS MOCY/Ia;

v’ MepHas Ko0j10a, MIIOCKOIOHHAS C Y3KAM TOPJIOM, C OTMETKOU 710 KAKOTO YPOBHS
HanuBath kuakocte npu 20°C, mpumeHseTcs U NPUTOTOBJICHHS PACTBOPOB
ONPEIEIICHHONW KOHIIEHTPALUU;

v’ mureTka, TpyOKa ¢ OTTSHYTBHIM KOHIIOM HCIOJIB3YETCS JIs 0TOOpa TOYHOTO
o0beMa KHUJIKOCTEH;

v’ GropeTka HeoOXoIuMma JUls W3MepeHHs 00beMa KHIKOCTEH, PacxoIyeMBIX B
OIIBITE;

v’ MepHBbIE HUIMHIPLI U MEH3YPKH;

v ucnons3yercs u paphoposas MOCy/a;

v’ THTEJb IS IPOKATMBAHKS CYXUX BEIECTB;

v’ BopoHka Bbroxuepa, 11t QUIBTPOBAHHUS MO BAKYYMOM;

v’ CTyIIKa ¢ TIECTUKOM JJISt U3MENTbUEHHS TBEPIBIX TE.



HDaBI/IJ'Ia B3BCIIMBAHHWA HA TCXHOXMMHNUYCCKHUX M AIITCKAPCKHUX BCCAX.

Ha antexapckux Becax B3BEIIMBAIOT C TOYHOCTHIO 110 1T, Ha
TEXHOXMMHMYECKUX ¢ TOUYHOCTHIO 10 0,01T, a Ha aHATUTUYECKUX C TOYHOCTBIO 10
0,0001r. K kaxapIM BecaM JTOJKEH MPUIIAraThCs COOCTBEHHBIM HA00Op TUpbh—
pa3HoBeCOB. [IpaBUIBHOCTH YCTAHOBKH BECOB IPOBEPSAIOT C MOMOIIBIO AppeTUpA.

IIpaBniia B3BENIMBaHUS:

v/ BECBHI HE TPOTAIOT C MECTa,;

v/ BEChI YCTaHABJINBAIOT:
a) TOPU3OHTAIILHO 10 OTBECY;
0) MpH BKJIFOYEHHOM apPETHPE BECHI BHIBOIAT HA HOJIb, IIPH TIOMOIIN BUHTOB
Ha KOHI[aX KOPOMBICITa;

v/ YallIKK BECOB JIOJDKHBI OBITh YHCTHIMU;

v/ BeleCTBa B3BEIINBAIO HA CTEKIIE, B OFOKCE MK Oymare;

v/ pa3HOBECHI CTABAT Ha MPABYIO YaIlIKy, a BEIIECTBO Ha JIEBYIO;

v/ B TEUCHUH OJIHOW pabOTHI B3BEIIMBAIOT HA OJHUX U TEX JKE BEcax.

§1. B]:]CGRGMO.'IER}TIHPHL[E COEIHHEHHSA: oNpeJce/IecHHe, 0CHOBHLIE
NOHATHA, HOMEHEJIATYPA.

Bricokomonexyaapusie coeduneHus (HoauMepst) — 35T0 COSOHHEHHA C MOIAPHOH
MacCOH OT HECKOJIBKHX TEICAT OO0 JeCATEOE H COTEH MHNIHOHOE. B coctae Makpomomerya BMC
EXOOAT TRICAYH ATOMOE, COSTHHEHHEIX XHMHYSCKHMH CBA3AMH. J[I0OBIE aToM HIH TpyIma
ATOMOE, EXOQAIIHE E COCTAE LENH IOMHMEPa, HABIEASTCH COCMIAEHBLM 3seHou. Hamvenpmees
COCTAEHOE 3EEHO, NOETOPEHHEM EKOTOPOTO MOMEET OBITH ONHCAHO CIPOSHHE PETYIAPHOTO
MOMHMEpPa, HAZRIBASTCA COCMIASHBIM Hosmopaowyivea 3sedon. (COCTABHOE 3BEHO, KOTOpOe
o0pasveTcd H3 OJHOH MOTEKVIRl MOHOMEpA MPH NOTHMEpPHIANHH, HASREASTCA MOHOMEDHBLM
zsenom. Hanpmmep, B momustanene [ -CH:CH; — |p moeTopmomeecs coctaenoe sgero — CHa,
moroMepHOoe — CH2CH;.

Hazpaume mHHeHHOrO IOMHMEpa 00PASVIOT NPHOARTCHHEM IIPHCTABKH «TIOMH.

a) K HA3BAHHIO COCTAEHOTO [OETOPAFOIIErOCA 2EE€HA, 3AKMIOYEHHOMY E  CEOOKH
(cHcTeMaTHIeCKHE HAZEAHHA);

0) K HAIBAHHKD MOHOMEpPa, H3 KOTOPOro MOMVISH MOIHMEp (IONVCHCTEMATHYSCKHE HASRAHHA,
kotopele MIOITAK  pexomeHIVET HCIONB2O0BATE OI9 O00ZHAYEHHA HAHOONEe HacTo
NPHMEHAEMEL [IOIHMEPOE ).

Hazpamme cOCTAaEHOTO MNOETOPAIOMIErOCH 3BEHA O00pasviOT [0 [pPaEHIaM HOMEHEIATYPEI
xuvugeckoH. Hampavep (OepBRIME YEa3aHel TOTYCHCTEMATHISCKHE HASBAHHT),



[—CHE_GHZ_]H TIOTH3THIEH, TOMH(METHICH)

[— CH—CHz—]n [OTHMETHMETAKp HIaT, 1I0TH [ 1-(MeTokcHEap O0HHT)3THIEH]

COOCH,

[— OCH,CH,00C — \ /;,-‘ CO —]n noaHsTHIeHTep edpTanar,

OTH{ 0K CHA THIeHOKCHTep edTanomt)

Bawxuo#l xapakTepHcTHROR MOMHMMepa SBAASTCH CTENEHB MOMHMEPHIANHH, KOTOpad paBHAETCA
QHCIIY 3IeMEHTapHBEX (MOHOMEDHEIX) 3BEHBEE B Makpomoneryae. Mesny moxexymaproi
maccod M mommnMepa H CTENEHEIO ero IOIHMEPH3ALHHE (L CYIIECTEYET CIeIVIOIIes COOTHOMEHHE

o=—
m

rAe m — «MOJeKYIIpHAT Maccay 3IeMeHTapHOro 3EeHa.

AwnanH: CTpOESHHA, HalNpHMep. JEVX THIIHYHEIX BEICOKOMOIEKYIAPHEIX COEIHHEHHH —
EAYIYEA H [eIIOI0ZEl — IOKAZaNn, 970 MY MAEpPOMOIEKYIRl, HECMOTPA HA CIOKHOCTE
CTPYETYPEL, COCTOST B OCHOEHOM H2 OJHHAKOBEIX VIACTEOE — 3MeMEHTAPHEX (MOHOMEpHEDK)
3BEHBEE. ¥ HATYPAIBHOTO KayIyKa TAKHMH 3BEHBAMH HBEIMIOTCA OCTATKH HIONpeHa, a y
[eUTEOI0E — OCTATKH IIFOKO2EL. |aKie BEICOKOMONEKV/IAPHEIE COSTHHEHHT, MAKPOMOISKYIED
KOTOPEIX MOCTPOSHBI H: OOIBINOT0 YHCIA OJHHAKOBEIX OCTATKOE, OBUIH HA3EBAHEL, IIO
mpegaoxemno | Iltayarnrepa, spicoronoruvepnsivy coedunenuavy. B HacTodmee EpeMa HX
HAZBIBAROT IPOCTO HOTUMEPAMU.

B cooTEeTCTEHH ¢ 33KOHAMH CTATHCTHYeCKOH GH3HKH OpH 00pasOBaHHH OOJIBIIOLO
HHCIA MAaKPOMOIEKYI H? MOHOMEDHEIX €JHHHII KOJHYecTEA MocledHHX (B 00meM ciaydas)
HEOJHHAKOEBI I ECEX MAKpPOMOISKVI, T.€. HOTWMepPsl MoIuducnepcHbl, OHH IOYTH BCErda
OPeACTABIAOT  CODOH CMeCh MAKpOMOMEKYH, OTIHYAIOHXCA APYT OT OpVra CIENeHBHD
nommmeprzanan. Hoauducnepcnocms (IOIMMOIEKYISPHOCTE) — OAHO H3 BaKHEHIINX CEOHCTE,
OTIHYAOINTEY MOMHMEPEl 0T HHZKOMOISKYIIPHEIX COSIHHEHHH, KOTOPEIE MoHoducHapensl (Boe
MOJIEKYIEL OQHHAKOERL).

[Iporoga aHamorHK © OOBMHBIMEH roMomorHdeckumH pagmau#, | Illtayausarep npegmosmn
HAILIBATE PA7 MAKPOMOIEKYI, V KOTOPBIX BCE GIEHBl NOCTPOEHEI M3 OJHHX H TEX EKe

HNIEMEHTAPHBIX 3BECHECE, RATUHMEPSOMOIOIUYECKEHM PAOOM, d OTICIBHEIE IIPEOCTAEHTETIH PAIE —

noaumepzomotozami. B TakoM pagy roMOIOrH9ecKas pasHocTs (A) paEHASTCA «MOIEKYIAPHOR
Maccey IeMeHTapHOTO 3EEHA.

Hampesep, MonekvaapHad Macca mommsTHaeHa (CoHy)zgo OTIMYaeTed OT MOTSKYIApHOH Macchl
(CaHa)z ma 28 egumnn. CroeqoBaTelTbHO, OTHOCHTETRHOES SHAYEHHE TOMOJOTHIECKOH PA3HOCTH
oyamer 28-100/5600 = 0,5%.

IMockomexy BMC mpegcraemser coboli cMeck, TepaeT CMEICT E IPHMEHEHHH K HEMY
TAICKE H [PHBBYHOE [IOHATHE «MOIEKYIApPHAA MAccaw», €€ 3aMEHAIOT BEIPAKEHHEM “CpPeXHAd
MOIAPHAT MAccay HIH «CPeJHAA CIENEHE IOMHMEPHIALHH», KOTOPEIE ABMAKTCA ViEKe HE
KOHCTAHTAME, OJHOZHAYHO ONpeLe/MiIHME HETHEHIVAIBHEIE CEOHCTEA JAHHOIO COSIHHEHHT,
a CpeJHeCTATHCTHYECKOH Be/IHMHHOH.



Hanpewep, monexvaapaaa mMacca nommastamena (CiHalzgo oTmimaeTes oT MonekyIapHOH Maccsl
(CoHa)zop ma 28 emumnn. CnenopaTelbsHO, OTHOCHTENBHOS SHATEHHE TOMOMIOTHIECKOH pasHOCTH
oyzet 28-100/5600 = 0,3%.

[Mockomsky BMC npegcrasmger coboii cMech, TepAeT CMBICT B IPHMEHEHMH K HEMY
TAK#E H [PHEEMHOE [IOHATHE «MOISKY/IAPHAS MACCa», €€ 3aMEHSI0T BEIPAEEHHEM «CpeIHas
MOIApHAA MACCA» HIH «CPENHAA CIEIEHE NONHMEPHIALHHY», KOTOPEIE ABIAIOTCE YEE He
KOHCTaHTaMH, 0JHO3HATHO ONpeIeIdiIlHME HEQHEHIVAIEHEE CEOHCTEA JaHHOTO COSTHHEHE,
a CpeIHECTATHCTHYECKOH BeMIHHOH.

[Tomumeprr ¢ HHU2EOH CTENEHBIO IOTHMEPHIANHH HAZEIBAKOT OIUSOMEPAML. JaHHMAaZg

NPOMEKYTOTHOE MIOIOMKEHHE MEEAYy NOMHMepaMH H MOHOMEpPAMH, OHH HHOTJA HACTOIBKO
CHIBHO OTIHIAIOTCA APVT OT APYVra OO0 (PHIHIECKHM CEOHCTEAM, 9T0 MOTYT OBITH pasIelcHEl Ha
HHIHEHVAIBHEIE XHMHYISCKHE COSIHHEHHS.
Pasznp4aroT peakuHOHHOCIIOCOOHEIE OMHIOMEPEl, COSEPEAINHE B MOIEKyI4X OZHY HIH
HECKONBEO (PVHEIHOHATLHERY [PYIIL, KOTOPEIE MOTVT OBITH PACHIOIOEEHE! HE TONBKO Ha KOHITAX
MOJIEEYIEL H OJHIOMEPEL, HE COmepikamHe () yVHEKIHOHAIBHEX rpym. [locae Hre HasEEAIOT KAk
COOTESTCTEVIOINHE IONHMEPH ¢ 33aMeHOE npedHKCa «II0NH» HA «ONHTO», HAIPHMED
omHrooyvragpenel. [Ipn obpazoRaHNH HA*RAHHHE pPEAKTTHOHHOCTIOCOOHEIX ONHTOMEDOE, KAk
OpaEHIo, 3a OpedHKCOM «0JHCO» VEA3HIEBAIOT THII OJHTOMEPHOTO ONOEA (JacTH MOIEKYIIBI
MEAIY KOHLOEBEIMH [IpPyIIIaMH) H  3aTeM (QVHEUHOHAIBHBEIE TIPVIOIEL, HAIpPHMEp,
OIHIOYVPETAHMETAKPHIATEL, OMHro3dHpaHonsl. B TexHHEEe HEeKOTOpEIE THNHYHEIE OIHIOMEPEI
HA3EIEAFOT CMOJIAMH, HAIpHMep, (eHomo-QopMaTsIeTHIHAT CMOIA.

§2. KnaccudEEanEs ELICOKOMOIEKYIAPHLIX COeTHHEHHR

1. Ilo npoucxosgenno BMC nenar va mpupednsie wiu buonoaumepst (Oenemn,
HYKJIEHHOBEIE KHCIOTEI, [OMHCAXAPHOEI) H CUHMEmUYeckue (IONHITHISH, NOIHCTHPOL,
theHono-anLIETHAREIE CMOTEL).

[Tockoneky [Oaf Hac Ba#HEl [OPHPOAHEIE [IOMHMEPEl, TO pPasIHYAOT GETEIPE OCHOBHEIX
CTPYETYPHEIX THITA MAKPOMOTEKVIT

— NOTHIOPEHE! (KaVIVE);

— momHcaxapuas! (MeITno3a, KpaxMan, [IHKOTeH, IeKTHHEL),

— DenEH (aTEOVMHHEL TeMOTTODHH, (QepMeHTEL);

— HYEJIEHHOBEIE KHCIOTE! H HVE/ISOIPOTEHIEL

[To dhopme MOJEKYT Bce NPHPOIHEIE OPrAHHYECKHE BEICOKOMOIEKYIAPHEIE COSTHHEHHA MOMKHO
pazIelIMTE HA [BAa OOIRIOHMX Eilacca: Ziobyiapuste (chepudeckue) u  @QuipLIApHblE
{(muHeHHEEBIE).

Tnobyasapusie MaKpOMOISKYIEL COCTOAT H3 CHIBHO PA3BEeTEASHHEIX HIH IUIOTHO VIAKOBAHHEIX
meneii, B To BpeMA Kak @QuOpWLIApHsle MAKPOMOIEKYIE IPOCTHPAKTCA B OCHOEHOM B OJHOM
HampaeTeHHH. TakHe THHeHHEIE MAKPOMOISEYIRl ITHHHEIE H TOHEHe. [IpefcTARHTENM 3THX
KJACCOE 3aMETHO OTIHMYAIOTCA II0 MEXAHHYECKHM CBROHCTEAM, A TAKKE [0 PACTEOPHMOCTH H
EA3KOCTH pAcTEOPOE H T.0 ODHOPHIIIPHEIE MAKPOMOISKYIE HEISIOTCA, HANPHMED,
CTPYVKTYPHEIM MATEPHATOM: HEUTOI03A B PAcTeHHAX, (QHOpHLIApHEE OEIKH B KHBOTHEIX
OpraHH3Max.

[IpogHEle TKAHH HEe MOTYT COCTOATE H3 TIOOVIAPHEIX OSIKOE, OOHAKO TAaKHE OSIKH IIHPOKO
pacIpoCTPaHEeHEl B KHBBEIX TEAHAXK. OHH AKTHEHO YYacTEVIOT BO BCeX (DHIHOIOTHIECKHX
MPOLIECCAX.

[Tpumepams TIOOVISPHEIX MAKPOMOTEEYT SBIMIOTCA TIHEOTeH, ATEOVMHH, TeMOrTo0HH,
MNElCHH, a4 K DHOPHIIAPHEIM OTHOCAT VIOOMAHYTYIO BRINE IIEUIFJIOSY, KayIVE, KOILIAreH,
HYEIECHHOBEIE KHCIOTEL



YV rnodoymapHER H (HODHINIPHEIN MAKpOMOIEKYN CYINECTEYET ONPEIENcHHOS PAIHIHE E
XEMHYeCKOH  yoTolugHeocTH. I[IepBEle  OTHOCHTETRHO VCTOHYHEEI, NOCTEIHHE JIETKO
PACIOEILIAIOTCA. JTO O0VCIAOBICHO MPOCTOTOH IPOCTPAHCTEEHHBIX CTPVKIVP TAKHX OSIKOB:
HHTE pPaspEIBAeTCA SHATHTENLHO Jerde, 9eM IUIOTHAS CIIHPATE.

DTHOPHIIAPHEIE MAKpOMOICSKYAR OYEHb THOKHE, B 38BHCHMOCTH OT VCIOBHH HX MOMKHO
CECPHVTE HIH PacTAHYTEH OO ONPeIeIcHHEIX PasMepoE. B pasIH—HERX pacTEOPHTEIIX NTHHEHHEIE
MAEPOMOJEKYIEl 00pasyIOT MNeTIH H CHOHPATH pasHelx pasmepor. Mx  smonexyaapHas
EOHDHIypalHa H3MeHAeT S 1o JeficTEHEM TEMIIEPATYPEL

Kondwurypamsa roodyIapHEX MakpoMOIEEVI bolee yeToH9HEa, 9eM dHOpHITapHex. OoHako
[0 CPABHEHHI0 ¢ MATEIMH MOJSKYIAMH TOJ0OHOrO COCTAEa DOMBIIME MOJEKVIHI, OCODEHHO
MOJEEYIEl OenkoB, He o00mMagaroT og9eHs yeroiumeol komdwmrypanmed. Coenmmdwrdeckas
VIAKOEKA H BTODHYHBIC CEAZH MEEY [EMAMH MAKPOMOIEKYI MOTYT JI€TKO Pa3pyINaThCA,
HATIPHMep, IPH HATPEEAHNH, 00TYIEHHH H Jake IPH CHIEHOM BCTPAXHEAHHH.

Huorga akTHEHpOBAaHHEIE ITIODVIAPHBIE MOMESKYIRl HE PaspyINalOTCA, a ODBEOHHAIOTCA B
OOIBIIHE MHHEHHEIE HIH PasBeTRICHHEIE CTPYKTYPEL

Hapymenne npupogmol RoHGHIVPATHE MAKPOMOISKYI HAZEIEASTCA eHATYPAIHeER.

2. B 3aBHCHMOCTH OT pacHoIOKEHHA B MAaKpPOMOJIEKYIE ATOMOE H TPV aTOMOB
PATHYAIOT
a) muneiinme BMC, marpoMoleryIsl KOTOPRIX NPeIcTABTIIOT CO00H OTKPRITYVIO, NTHHEHHVIO,
LENE (HallpHEMep, HaTyPalbHEI KayaIvE) HIH BEITAHYTYES B JIHHHID HOCISS0EATEIbHOCTE IHEIOE

(Hampumep, wpenmromoza). Ecmm kawmoe smeMeHTapHOe 32BeHO 0003Ha9HTE wepe: A, To
MAEpPOMOICKYIa THHEHHOTO CTPOSHHA OVIET HMETh CICIVIOIIHA BHL.

A -A-A-A-A-A-A-A—

B stom coyuae kamgoe M3 3ISMEHTAPHEIX 3BEHBEE CEA23HO TOMBKO € JEVMA COCEIHHME
3BEHRAMH H 00pazyeT HEPasBeTEICHHYED ek,

0) pazeetBneHHEle BMC, MakpoMOZeKyIBI KOTOPEIX HMEHT GOpPMY IHHEHHOH LEmH C
OTEETEICHHAMH (HalpAMep, aMHIONEKTHEH, [THKOTEH).

|
A
I
A
|
A—

B} HIIECTHHYHEBIC (HE;KDTDPHE OELIEIOZHEIS H HCKYCCTECHHEIC ED.'IDEI—I&)Z

MT/A\T,;AHAK,AHA,
| |
AA}MA}EQ,»’A&.,



r) mpocTpaEcTReHHBIE (ceTdateie) BMC — TpexuepHble ceTEH, ODPAZOBAHHBIE OTPEIKAMH
EBICOKOMONEKVIAPHEX COSIHHEHHH NENHOrO CTPOSHHA (HAUpHMEep, OTESPEIEHHEE (QEHOIO-

ATBIETHIHEIE CMOMEL, EYIKAHHIOEAHHEIN KayIyE)

A A A——A—— A —A— A

A AT AT AT AT
I'\«'iﬂlipGMOJIEK}'JH OOHOI'O H TOrd KE COCTaea MOIVT ORITE NOCTDOCHEL HI pPasIHYIHBIX

CTEPEOHIOMEDOE 3ECHA.

BMC, monexyIel KOTOpPEIX COCTOAT HZ OJHHAKOE CTEPEOHI0MEPOE HIH pPaz/IHTHEX
CTEPEOHIOMEDPOE, HEPEIVIOMIHXCH B IIENH C ONpPeIeNeHHOH NepHOTHIHOCTRIO, HAIRIEANOTCA
CMEPEeoPEZyIAPHBIMUL.

BMC. B koTOpEX Ka#IEH WIH HEKOTOPEIE CTEPEOH3OMEDPE 3BEHA 0DPA3VIOT JOCTATOTHO
IJIHHHEIE HENpPepHEHEE NOCISNOEATEIRHOCTH, CMEHAIONNME IPyT ApPYra B Ipefenax OXHOE
MAKPOMOIEKYITE, HAZHIBAKTCA CHEPE0HI0KCONOTILMED AMIL

B  Hecmepeopezyamprsix, wman amarkmuvecknx, BMC  3penps  pasmEmmoH
OPOCTPAHCTECHHOH KOHQHTYPaITHH 9epeIyIoTca B [ETH IPOHIEOIBHO.

[To xEMHEECEOMY COCTAEY MAKPOMOIEKYIIE PAIHIART
a) Z0MOHOTUMEDPB! — IOTHMep 00pAZ0EaH W2 OJHOTO MOHOMEDA, HAMPHMED, IOMHITHIICH;

0) comonumepsl — MOIHMEP ODPA30BAH MO MEHBIIEH Mepe H? IBYX PAIHIHEIN MOHOMEPOE,
HanpuMep, OVTaOHeH-CTHPOIBHEIE KayIve.

Comominepel B 3@BHCHMOCTH OT XapakTepa pacOpelelcHHd pazIHIHEIX 3BEHLEE B
MAKPOMOIEKYIIE TeaT HA CAEIVEOIIHE OCHOEHEIE THITEL
a) pesynApHBle COHOAUMEPBI. B PETYIMPHEIX MAKPOMONEKYIAX HAOMIONAETCH ONpefeleHHAT
NepHOTHYHOCTE PaclpeieleHnd 2ESHLEE, HANpPHMEpD, TepelVIONIHeCH CONOIMMEPEl CTHPOTA C
MATEHHOEEIM aHTHIPHIOM HIH HEKOTOPEX 0Me(HHOE ¢ AKPHIOBEIMHE MOHOMEDPAME:

.- A-B-A-B-A-B-A-B-A-B-_.
bomee chooxmEle peryagpHLle NOCIEJOBATENIRHOCTH YePeNOBAHHA 3BEHLEE PEANHI0BAHEL
HanpHMep, E IOIHIENTHIAX — COIOIHMEPaX (-aMHHOKHCIIOT.

0) HepezyIApHbIE COROTUMEPHL, A HHX XapAKTEpHO CIV9aiiHOe WIH CTATHCTHYECKOE (T.e.
MOIEHHACINESCH ONPEASTEHHOH CTATHCTHES, HO He PETYIAPHOE), pacTIpeleieHHE 3EEHBEE, OHO
HAOMOOASTCA V MHOTHX CHHTSTHYECKHX CONOMHMepoE. B Delkax HeperyIiapHEE
MOCTE0BATENLHOCTH 2BEHESE 2a0aI0TCH FeHeTHISCKHM KOJOM H ONPefeadroT OHOXHMHTECKVED
H DHOIOTHIECKVIO CHEMHGbHTHOCTE STHX COSTHHEHTH.

E) G0KCOCONOTUMEDPS — 3T0 CONOIHMEPEL, COACpEAINNE B THHeHHOHN IenH DIOKH, KaxIEH H3
EOTOPELX COCTOHT H2 JOEOILHO DOMBIIOr0 THCIA OSHHAKOERX 3IeMEHTAPHEIX 2BEHEEE!
.—A-A-A-A-B-B-B-B-B-A-A-A-A-A-B-B-B-B-_..

) COMOMHMEpPEL PA3ESTENEHHOTO CTPOSHHA, B KOTOPEIX OCHOEHAY [ENEL COCTAENSHA HI OCTATHOE
OJHOTO MOHOMEPA, 4 OTECTEISHHT — H3 3ESHEEE APYIOr0 MOHOMEDA, HAIEIEAIOTCA HPUSHMIBIMI

COHOAUMEPAMU
B—B—B—B—..
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B sapMcHMOCTH OT COCTABa IIABHOH IemH Maspomonekyasl Bce BMC genstcs va gea bonpmmmx
Elacca:

1) zomouennsie, OCHOEHEIE LIENH KOTOPEIX IOCTPOSHE! H3 OJHHAKOERX aTOMOE.
Cpean romonensex BMC manboaee pacmpocTpaneHE xapboyensbie (IIaEHEIE IEIH COCTOAT
TOJIBED HE ATOMOE VIJIEPOAa), HAPHMED, IONMH3THICH, IO IHMeTHIMETAKPHIAT, IYTTalepda.

2) zemepouennble, OCHOBHBIE OEIH KOTOPELX COAEPIKAT aTOMEL PasHEIX NIEMEHTOE,
game ecero C. N, 51 P. K rereponenasms BMC otmocar mommadwmpel (moIH3THICHOKCH,
nomEsTHIeHTepediTATAT, MOMHEAPOOHATEL), [IOMHAMHOEL, KPEMHHHOPraHHYECKHEe [IOIHMEDEIL
OeNIKH, IeLUTHI02E.

BMC, B MaxpoMOneKyIax KOTOPE HApALY YIVIEEOLOPOIHEIMH IPYIIIAME EXOOAT aTOMEL
HEOPraHOTEHHEIX  IEMEHTOE, HA3BIBAOICE  MIEMEHMOPZOHHYecKuMu. DB IoIEMepax,
comepaamrx atoMel MeTania (Zn, Mg, Cu), oObMHEIE KOBATEHTHEIE CEA3H MOTYT COYETATRCT &
KOODIHHAITHOHHEIMH.



