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L]env - GopMupoBaHUe U 3aKPEIJICHUE Y CTYAEHTOB OCHOBHBIX MTPEICTABICHUM
O CTPYKTYp€ U KOMILIEKCE CHEIU(PUIECKUX CBOUCTB MOJIMMEPOB, KOTOPHIE JIEXKAT B
OCHOBE UX UACHTU(HUKAINK; 03HAKOMJICHHE C METOI0JI0THEH HICHTU(PDUKAIINN; pa3-

BHUTUC Yy CTYACHTOB IIPAKTHUYCCKHUX HABBIKOB pPACIIO3HABAHUA ITOJIMMCPOB

OCHOBHBIE ITIOHATHUA

NJIEHTU®UKALIMA ITOJMMEPHOI OCHOBBI

1. Brewnuii 6uo u puzuueckue ceoticmsa

[Ipn mepBOHAYaIbHOM OCMOTPE YCTaHABJIMBAECTCSA BU3YaJbHO OJHOPOIHOCTH
WM K€ OTMEYaeTCs YUCIIO TMOJUMEPHBIX (HETOJUMEPHBIX) CIIOEB, COCTABJISIIOIINX
oOpazen. Eciin 06paszen; MHOTOCIOWHBIA WM HEOJAHOPOIHBIN, TO COCTaBIISIOIINE
KOMIIOHEHTHI OTJICJIAIOT C YUYETOM MX CBOMCTB M lieJield HACHTU(DUKALMKY U 3aTeM
KQKJIBIN U3 HUX UJICHTUDUIIMPYIOT OTAEIBHO.

Pu3nYECKrEe CBOWCTBA MOJIMMEPOB U UX BHEIIHUW BHJ BO MHOTOM OIPEEIs-
I0TCS CTPYKTYPOU MaKpOMOJIEKYJISIPHBIX LIETICH, KOTOPHIE MOTYT OBITh THOKUMU UITH
YKECTKUMHU C JIMHEHHOM, Pa3BETBICHHOW WJIM ceT4aToi CTpykTypoi. Ilo ¢usuue-
CKOMY COCTOSIHUIO U BHEITHEMY BUy 00pasiia (TBEpAblid, MOTYKECTKUM, DIacTH4-
HBI, BOCKOOOPa3HbIA, JUCTIEPCHBIN, MPO3paYHbIA, MyTHBINA, HEMPO3PAYHBIN U T. I1.)
MOYKHO CJI€JIaTh HEKOTOPBIE MPEATIOIOKEHUS O TPUPOE MTOTUMEPHON OCHOBBI.

[TonmmepHO# OCHOBOM 3JaCTHUYHBIX 00Pa3Il0B, KaK MPABUIIO, SBIISIOTCS MOJIU-
MephbI-d1acToMepbl. Hanbonee TUNIMYHBIE MPEACTAaBUTEIHN SJACTOMEPOB - TOJIUOY-
TaIMEHOBBIC, TOJIMU30MIPEHOBBIE, OJIMCUIIOKCAHOBBIE, TOJINYPETAHOBBIC KAYUYYKHU U
PE3UHBI HA NX OCHOBE.

N3 TepmoniacToB, KOTOPBIE MPU MOBBIIICHUN TEMIIEPATYPhI Pa3MATr4aroTcs, a
MPU OXJIAXKJICHUU BO3BPAILAIOTCS B MCXOJHOE COCTOSHHE, WISHTU(PUKAIIUN Yallle
BCETO TOJIBEPTAIOTCS MOJIMATUIICH, TTOJUIIPONHIICH, moauamMubl. [logqoOHbie n3me-
HEHMS TIPYU HArpEeBaHWM HE XAPAKTEPHBI JJIsI TEPMOPEAKTOILIACTOB, KOTOPHIE C U3-

MCHCHUCM TCMIICPATYPBI IIPAKTUICCKN HC U3MCHAIOT arp€raTHoro COCTOAHMA, a IIpr



BBICOKMX TEMIEpaTypax MOABEPralOTCs MUPOJIM3Y C BBIACIEHUEM Ta3000pa3HbIX
IIPOLyKTOB Pa3JIOKECHM. XapaKTEpHbIE CBOMCTBA TEPMOPEAKTOIIIIACTOB — BBICOKAs
TBEPAOCTb, )KECTKOCTh, XPYIKOCTh, HEMIABKOCTh, HE3HAUNUTEIbHAS PACTBOPUMOCTD
B OPTaHUYECKUX PACTBOPUTENAX. FIX N3710M MMEET XapaKTEPHYIO 3€PHUCTYIO CTPYK-
Typy. TUNMYHBIE TEPMOPEAKTONIACTHI — (DEHOITIACTHI, STOKCUIHBIE CMOJIBI.

[TonmrMmepHON OCHOBOW MPO3pavyHbIX TBEP/BIX, MOITYKECTKUX 00pa3LOB U IJie-
HOK, KaK IIPaBUJIO, SIBJIAIOTCS TepMOILIacTbl. BockooOpasHbie 00pa3isl 0OBIYHO OT-
HOCSTCS K onmoniepuHam. B mucniepensx aucniepcHoi ¢a3oil MOTYT OBITh TTOJIHO-
Je(puHBI, TOJIMBUHUJIALIETATHBIE IUIACTUKH, PTOPIOIMMEPHI, a TUCTIEPCUOHHOM cpe-
JIOM - OPraHUYECKUE PACTBOPUTEIH, BOJA WIA UX CMECH. |'a30HAIIOIHEHHBIE TTOJIH-
MEpbI, KOTOPbIE UMEIOT TPOMBIIIUIEHHOE 3HAYEHUE, MOTYT OBITh PEACTABIECHBI 3J1a-
CTUYHBIMHU M KECTKUMH IEHOIIOJINYPETaHAMU Ha OCHOBE MPOCTHIX U CJIOXKHBIX I10-
Jn3(UPOB, NEHONOINOJIE(PUHAMYU, BCIICHEHHBIMUA MOJUCTUPOJIAMU, MEHOIOJIUBU-
HUJIXJIOPUJIOM, BCIEHEHHBIMU MOYEBHHO-()OpPMaIbJAETUIHBIMU CMOJIAMHU, TIEHOMO-
JUBMOKCUIAMU, TIEHO(PEHOIIJIACTAMHU.

[{BeT 0Opa3na He ABIAETCA JOCTOBEPHON XapaKTEPUCTUKOW MPUHAIJIEKHOCTH
oOpasia rnonuMepa K ToMy WM HHOMY KJlaccy, IOCKOJIbKY KpaCUTEN!, TUTMEHTHI U
100aBKM MOTYT U3MEHUTh IPUPOAHYIO OKpacKy nonumepa. OnHako Ayig GpeHoria-
CTOB KOPUYHEBBIN 1 YEPHBIN LIBETA SBJIAIOTCS €CTECTBEHHBIMU, YTO OTIMYAET UX OT
JPYTUX NOJMMEPHBIX KOMIIO3ULUI ¢ KPACUTEIISIMU, TEXHUYECKUM yTJIEPOJIOM U rpa-
duToM.

OO0pas3Lbl TEpMOIIACTOB MOKHO MOJIBEPTHY Th UCTIBITAHUIO HA U3TU0, XapaKTep
KOTOPOT'O CBOKCTBEHEH OIPEACIICHHBIM BHIaM MTOJIMMEPOB. JIJIsl 3TOro oA1H KOHEL]
oOpasia pazmepom 10x100%2 MM (pu CPaBHUTEIBHBIX UCIBITAHUSIX KEIATEIBHO
UMETh 00pa3libl OIMHAKOBBIX Pa3MEPOB) 3KUMAIOT B TUCKU WJIM TaOOPaTOPHBIH 3a-
UM M U3rubaroT noj npsiMbiM yriaom. O0pasisl u3 noaustuieHa, AbC-mnactuka
(aKpMIIOHUTPUIIOY TAIUEHCTUPOJIBHOTO TUIACTUKA) U3TMOAI0OTCSA U COXPAHSIOT U3rH0;
o0Opasibl U3 MOJMCTUPOJIA U3THOAIOTCSA C PACTPECKUBAHUEM B MECTE M3ruda u Co-

XpaHSIOT U3rub; oOpa3ubl U3 MOJMMETUIMETAKpUiIaTa- U COMOJIMMEpa CTUPOJIa C



METUIIMETAKPUIATOM PACTPECKUBAIOTCA MIPU U3rube; 00pasiibl U3 HKECTKOTrO MOJIu-
BUHWIXJIOPHU/IA, COIMOJUMEPOB STUJIEHA C MPONUICHOM, KOMIO3HIIMU U3 CMECU
ABC-nnactuka ¥ TOJUBUHWIXOpPUAA JIETKO HM3TMOAIOTCS W BBIIPSMIISIIOTCS; 00-
pasibl U3 oJUTEeTpadTOPITUIICHA U TTOJIMAMKJIa U3TUOAIOTCS U IPYKUHSAT HPU CTH-
OaHuM; 0Opa3Lbl U3 NOJUIIPONMIIEHA, IEHTAIUIACTA MPAKTHYECKH HE U3THOar0TCs.
TBepbie moauMepHbie 00pa3iibl (0€3 HAMOTHUTEINS ) MOKHO Pa3IU4UTh 110 pa3-
HUILIE B IUIOTHOCTU CHEAYIOUIMMHU JOTOJHUTEIbHBIMU UCHBITAaHUSAMHU. B onuH n3
MOJArOTOBJIEHHBIX JIBYX CTaKaHOB BMECTUMOCTHIO 100 mu1 HanuBarot 70 Mi1 TUCTHII-
JMPOBAHHOW BOJIbI, B IPyroi - pactBop Tuocyibdara Hatpus (70 r Tuocynbgara
HaTpus B 60 M Bojibl). OGpaselt pazmepom He Oosiee 2x10x10 MM momeniaroT BHa-
yaJjie B CTaKaH ¢ BOJOW. B 3aBUCUMOCTH OT IIIOTHOCTH 00pa3zel] 0o MOrpy3uTcs Ha
JTHO CTakaHa, JIn0o OyJeT TiaBaTh Ha MOBEPXHOCTH BOIbI. OOpa3Ilbl, MOTPY3UBIIIH-
€Csl Ha JTHO M3BJICKAIOT U3 CTAaKaHa C BOJAOW M MOMELIAIOT B CTAKaH C PACTBOPOM
tuocyJib(ara Hatpusa. Ha 3ToT pa3 Ha AHO omyckaroTcst 00pasibl, IIOTHOCTh KOTO-

pbIX Oobie 1,1, ocTaNbHBIC IUTABAIOT HA MMOBEPXHOCTH pacTBopa (Tadi. 1).

Tabmmma 1
TeMHepaTypa IJIABJICHHUA U INIOTHOCTD IIOJIUMCPOB
IHonmumep Temneparypa | IInmoTtHOCTS, WnenTudukaiys 1no nioTHOCTH
miasienus, °C r/em® BOZA pacTBOp THO-
cynb(ara

HaTpUS
IMonu-4-metnnmnenten-1 190-210 0,83 OO6paszen miaBaet -
[ToymmponuieH 160-170 0,90 To xe -
ITomusTHIIEH  BBICOKOIO 105-108 0,92 » -
JIABJICHUS
ITomusTHIIEH HU3KOTO JaB- 130-135 0,95 » -
JICHUS
[Mommctupon 240-250 1,07 OO0paserr ToHET Oo6pas3err 1mia-

BaeT

VY naponpoydHbIii TTOJIUCTH- 230-240 1,07 To xe To xe
pou
Comnonmumep cTupoda ¢ aK- 210-230 1,10 » »
PUJIOHUTPUIIOM
ABC-mmacTux 210-240 1,05 » »
ITomuamung 210-215 1,13 » »
[TosimkapOoHaT 210-220 1,20 » OO0paserr TOHET
[TonnMeTnIMeTaKpuIaT 190-200 1,20 » To xe
IlenTamiact 170-180 1,33 » »
[ToTMBUHIIXIIOPHT 200-210 1,40 » »




[Momudopmansaeru 173-180 1,40 » »
[TonuBuHUIAGTOPU T 190-205 1,40 » »
[TonuBuaUIMACHTOPHT 170-180 1,70—1,80 » »
[TonuTpudTOpXJIOPITHIICH 210-215 2,08-2,09 » »
[onurerpadropaTHIICH 327 2,20-2,30 » »

JIJis IIICHOYHBIX MaTepHalIOB IPOBOAUTCS TTpoda Ha pa3aup. Kycodek rieHku
pazmepom 15x50 MM ciierka HaJpe3aroT C JIF000W CTOPOHBI HOKHUIIAMHU U TSHYT B
MPOTUBOIIOJIOXKHBIE CTOPOHBI 32 KOHIIBI HAJpe3a, MbITasiCh pa3opBaTh MICHKY. JTO
K€ UCTBITAHUE TPOBOJAT MPHU HAJApe3e IJICHKU C JPYTrod CTOPOHBI, MEPIECHANKY-
JSIpHO TIepBOMY. JIErKO U PsSIMO pa3phIBAIOTCS MJICHKH, U3TOTOBIICHHBIE U3 alleTaTa
LEJUTI0J03b], Lejuiodana. Takxke 6e3 0coObIX YCUIMM PBYTCS IJIEHKU U3 MOJIUCTHU-
pona ¢ oOpa3oBaHMEM HEPOBHBIX KpaeB. [leHKH U3 MOMMATHIIECHA U TIOTUIPOIH-
JieHa TIPU pa3pbIBaHUU CTAHOBATCS BSI3KUMH, PACTITHBAIOTCA IEpel pa3pblBOM
(cunpHEE - MONUIIPONIUIICHOBBIE TUIEHKH), 00pa3yroT Ipu 0OpbIBE BOJIHUCTBIC Kpas;
IUICHKH U3 TOJMBUHWIXJIOPUA PACTATUBAIOTCS U Pa3phIBAIOTCS ¢ 00pa3oBaHUEM
PBaHBIX KpaeB; IUICHKU U3 MOJMBUHUIOBOTO CIHUPTA PACTATUBAIOTCS, 3aTEM O]
BJIIMSTHUEM yCHUJIUSI pa3phbIB CABUTAETCS B CTOPOHY; IUICHKU M3 MOJUTETpaPTOpITH-
JeHa U ApYyrux (TOpHOIMMEPOB Pa3pbIBAIOTCS C TPECKOM. {11 BBICOKONPOUYHBIX
OpPUEHTHUPOBAHHBIX TUICHOYHBIX MAaTEPUAJIOB 3TO -UCTIBITAHNE HE TIOJIXOJIUT.

bonee TOYHO MOXET XapakTepu3oBaTh OOpaszel] TeMIeparypa IUIaBICHHS.
[1naBneHne MOITUMEPOB, B OTJIMUKE OT HU3KOMOJICKYJISIPHBIX BEIIECTB, MPOUCXOTUT
B HEKOTOPOM HWHTepBaiie Temmeparyp. [ns TepmoruiactoB B Tabn. 1 mpuBoauTcs
TEMIEPATyPHBII UHTEPBAJ, B KOTOPOM IOJIUMEP MEPEXOAUT B PACILIABICHHOE CO-
crosiHue. OnpeaeneHne MOXKHO MPOBOJUTE B IPUOOPE AJis yCTaHOBJICHUS TEMIIepa-
TypHI IUIABJICHHUSI HU3KOMOJEKYJIAPHBIX BemiecTB. OOpazer moiaumepa maccou 2-3
MT THIATEIBHO U3MEJIBYAIOT U BHOCSIT B KalUJUISIP AUAMETPOM 2-3 MM, MTOMEIIAIOT
B IIpUOOP ¥ HAOIIOAIOT 32 €T0 Pa3MSATYCHUEM U TIABJICHUEM.

OreHKy BHEIIHETO BU/Ia OCYIIECTBIISIOT IO I[BETY, BH]TY, arperaTHOMY COCTO-
SHUIO, 3aIaxy, MpO3pauHOCTH, TBEPAOCTH, IACTUYHOCTH, XpynkocTu. Cpeau du-
3UKO-XMMHUYECKUX IMOKa3aTelIe ONpenesstoT MIOTHOCTh, KodpduuueHT pedpak-

Uy (IpeIoMJIEHUS CBETA), U T. .. Pe3yabTaThl BHEITHETO OCMOTPA COMOCTABJISIOT



C UMCIOINUMMUCS JTUTCPATYPHBIMU JaHHBIMHA JJIA H3BECCTHBIX IMOJIMMEPOB U OJIMT'OMC-

poB (cMoTpu Tabsuily "BHenHre npu3Haky MOJMMEpPOoB") U JIeTal0T NpeBaAPUTETb-

HBIE BBIBOJIBI O TIpUpo/Ie oaumepa (Tabdmuima 10)

Tabmuma 10.

OCHOBHBIE BHEIIIHUE MPU3HAKHW KPYIIHOTOHHAXKHBIX ITOJIUMCPOB

[Tomumep nnu

OJIMTOMED

CocTaBHOE IOBTOPSIIO-

meccCsa 3BCHO

[Ipu3znaku

TlonusTunen u

ITOJIMIIPOIIN-

JICH

(-CH2-CH2-) n.

[-CH2-CH(CH3) -]n

Jleruye Boawl. He uMeroT 3anaxa, BKyca, HE cMayu-
BatoTcs BoAoi. besspenusl. [Ipo3paunbie, rubkue
1 OeclBeTHBIC B TOHKOM ciioe. [Tomymnpo3padnbie

(MaToBBIC) MM O€JIbIC U KECTKHE B TOJICTOM CIIOE.
ITnenku u3 I1D 6onee snactuunbl. Ilnenxu u3 111
u [IOBII mypmar npu cMunanuu. [lpu ropennu

ILUIABATCS, KaaloT KaK BOCK CBEUH M MMCIOT 3aIlax

ropsiiero napaguHa .

[Tonuctupon

CHCHo),

Tsoxenee Boabl. [Ipo3paunsiii ninm ciabookpaiieH-
HbII nosuMep. TBepablil, HO Xpynkuil. M3gaer xa-
PaKTEpHBIN TPECK NpHU yAape uiM mendke. He
CMayuBaeTcs BOJAOMU. ['OpUT CUIIBHO KONTAIUM
r1aMeHeM. ConoauMepsl CTUPOJIa OKPALIEHb! U

0oJee CTOMKH K yaapy.

IlomnBuHMI-

XJIOpUA

[-CH2-CH(CI)-]n

Tsxenee Boabl. benblil UM OKpalleHHBIN B IpY-
rue 1usera nojumep. He cMaunBaercs Bonou. bes-
BpeneH. He nmeer 3anaxa u Bkyca. B miiamenu ro-
PETIKM UMEET 3€JI€HOBATYIO KaiiMy; 3aTyXaeT Io-

CJIC BBIHOCA U3 INIAMCHU TI'OPCJIKH.

IHonmuamu bl

Kanpon
[-NH-(CH2)5-CO-]n

mosmamun [1A- 66

[-NH-(CH2)6 -NH-
C(0)-(CH2)4-C(O)-In

becrseTHble nim numeromue ciaado KenTyro
okpacky. ObnagaroT OecTsieil TOBEpXHOCTBIO.
HIMEroT BBICOKYIO TIOBEPXHOCTHYIO TBEPIOCTb.
Croiikue Kk napanaHuo 1 uctupanuto. He cmauu-
BatoTcs BoAOH. [IpoyKThl rOpeHUs: TOJIMAMUIOB
MMEIOT 3aIax MajeHOW KOXKH, TOPSIIETo pora, Bo-

JI0C, TIPEIOU TPABHI.




ITonuakpu- Bce nonumakpunars! 3a ucknouenneM [IMMA

JIaThl [Tonumernnakpunar KIIeliKkHe Kayqaykonoio0HbIe BemecTBa. [Ipo3pau-
[-CH2-CH(COOCH3- HbIE WJIM CBETJIOOKpAIlIEHHBIE oJuMepbl. [Tomu-
)In MetriMmeTakpuwiat [IMMA — npo3padHblid CTEKII0-

BUIHBIN nosiumep. M31aer riryxou 3ByK IpH yaape
i wenuke. [pu narpesanuu 1o 150 -3500C ne-

MMOJIUMEPHUBYCTCA 10 UCXOJHOT'O KUJIKOTI'O MOHO-

Mmepa.
H H
denonodop- fi JKunkoctH, OKpanieHHbIE OT CBETJIOKENTOrO 10
CH, CH,
MaJsbJAerua- KpacHOBATO- UJIM TEMHOKOPUUYHEBOT'O 1IBETA, JIUII-
CH,0H
HbIE€ CMOJIbI KHe Ha ollynb. MImeroT cinabbrit 3amax ¢enona. B

OTBCPKIACHHOM COCTOSHHU CTOMKU K JECHUCTBUIO

BOJBI.

Oto muactmacchl Ha oc- | Tspkenee Boapl. OOBIYHO UMEIOT O€Iyr0 WU ApY-
HOBE aMHUHOAJIB/ICTH/- | TYIO CBETIYIO OKpacKy. TpyaHoroproune MaTepu-
AMMHOIUIACTBI | HBIX CMOJI (B OCHOBHOM | anibl. AMHHOIIIACTHI Ha 6a3e KDPO narot ycaaky

KapOaMHJI0- U MEJIAMU- | TIPH U3TOTOBJICHUH HU3/ICIIHI, OOJBIIYIO0 YeM aMHU-

HO(QOpMaJIbJIETUIHbIX) | HOMJIAcThl HAa ocHOoBE MendO.

2. Bozoeiicmesue niamenu u 8vlcoxotl memnepamypul

[ToBeneHune nonuMepHOro 00pasia B IIIAMEHH U3y4aloT CIEAYIOLUIMM 00pa3oM.
Ha xoH1e nmpeasapuTenbHO OYUIIEHHOW MEAHOM MPOBOJIOKK AuameTpom 0,5 Mm Je-
Jar0T HEOOJBIYIO METII0; Ha IPYroi KOHEl MPOBOJIOKH HA/IE€BAIOT KOPKOBYIO HIIN
PE3UHOBYIO MPOOKY, 32 KOTOPYIO AepkKaT MPOBOJIOKY B mporiecce ucnbitanus. [Ipo-
BOJIOYHYIO TMETII0 MPOKAIMBAIOT B TUIAMEHHU CIIUPTOBKU. Ha oXJaXIeHHYIO NETII0
noMemarT Hebopmok (1-2 MMm) oOpa3zel mojuMepa U BHOCIT B CPEAHIOKD YacTh
OecuBeTHOro miaMenu. Eciu oOpasel] BOCIIaMEHsIeTCS U TOPUT, BBIBOIST MPOBO-
JIOYHYIO METIIIO0 U3 IJIAMEHU Ha 5-6 CM U poA0IIKaloT HabmoaeHue. OTMevaroT xa-
pakTtep ropeHus (rOpUT, He TOPUT, CaMO3aTyXaeT), LIBET IJIaMEHH, €ro (opMy, HaIH-
yye AbIMa, KOMOTH, 30JbHOTO ocTaTka. CBOM HAOMIOACHHS COMOCTABIIAIOT C JaH-
HBIMU TabJ1. 2 ¥ IeN1al0T COOTBETCTBYIOIINE BbIBOIbI. ClleyeT y4eCTh, UYTO MPUCYT-
CTBHE TaJIOTEHCOEPKAIINX aHTUITMPEHOB B CAaMO3aTyXaroIINX TOJUMEPHBIX MaTe-

pHuajidax MOXKET IIPUBCCTU K OIIMOOYHBIM BbIBOAAaM, ITOCKOJIBKY OHH JIaOT TAKYIO 7K€



OKpPAcKy IJIaMEHU MPU CTOPAHUU MOJMMEPHON KOMITO3MIIMH, KaK U TrajgoreHcoaep-
YKaIue MOJTUMEPBHI.

[Tpu TepMUUEeCKOM pa3lIOKEHUH MOIMMEPHBIX 00pa3IoB 00pa3yroTCs pa3HoO-
oOpa3Hble HU3KOMOJIEKYJISIPHbIE MPOAYKThl. OpraHoienTuyeckas XapakTepucThKa
0 3amaxy IpOAYKTOB TEPMHUUECKOTO Pa3I0KEHUS SBISETCS JOBOJIBHO CyOBEKTHB-
HOM OIICHKOM U TpeOyeT MPaKTUYECKOTO OMbITa M CPABHEHHUS C U3BECTHBIMH 00pa3-
namu. J{ns mpoBeeHust 3TOro UCHbITaHus HeOoJIbIoN 0Opazer nmonmumepa (= 0,02
') MOMEIIAIOT Ha JHO MPOOMPKU M3 TEPMOCTOMKOTO CTEKJa CO HNUTM(OM U Harpe-
BAIOT B CpeJIHEN YacCTH MJIAaMEHH CIIUPTOBKU B TeueHue 5 MuH. Bo Bpems 3Toi mpo-
LEeAypbl IOJUMEP HAYMHAET pa3jiaratbCs, 1 00pasyomuecs JeTy4ne NpoayKThl 3a-
noJHs0T 00beM mpobupku. [lepen onpenenennem 3amaxa MpoOAYKTOB Pa3IOKEHUS
OTBEpPCTHE NMPOOUPKU 3aKPBIBAIOT CTEKISHHON MPOOKOM M MepeBOpAaYMBAIOT IPO-
OMpKY BBEPX THOM. DTO 00JIEryaeT onpeAesieHue 3amnaxa B ciiydae 00pa30BaHUs He-
OonpIIOro KonuuecTtBa nmapoB. Uepe3 1-2 MUH mpoOKy OTKPBIBAIOT U OCTOPOKHO
BJIBIXAIOT 3a1ax MPOJAYKTOB pa3ioxeHus. CBOU BlieYATIIEHUS COIIOCTABIISAIOT C aH-
HbIMU Ta01.2.

OaHOBpEMEHHO HAOIIOJAIOT 3a MOBEACHUEM o0Opaslia Mpu HarpeBaHuu (pas-
MSITYAETCs, PACTEKAETCs, My3bIPUTCS U T. 11.), a TaKXKe 3a BUJAOM MPOAYKTOB, KOH-
JCHCUPYIOIINXCS Ha CTeHKax mpoOupku. [lomydeHHble pe3ynbTaThl CPAaBHUBAIOT C
JaHHBIMH TaOu1. 2. Bo BpeMs nmupoimsa oopasiia B IpoOUpKe MPOBEPSIOT PEaAKITHIO
00pa3yIMUXCs JETYyYHX MPOAYKTOB C MOMOIIBI0 YBIXHEHHOW HHIUKATOPHOM
JakMycoBoil Oymaru. CiiaboKuCIbIe Tapbl 00pa3yIOTCs MPU PA3I0KEHUH yTIEBO/-
HBIX MOJIMMEPOB, HAIlpUMeEpP, HUTpaTa U aleTara Hesuttoa03bl. CUIbHOKHCIIBIE aphbl
BBIJICTISIFOTCS. TIPU PA3JI0KEHUH TMOJTMBHHIIXIIOPUIA U €T0 COTIOJINMEPOB, TOJTUBH-
HUWIHJEH(PTOpUAA, MOIUTPUPTOPXIOPITHIIEHA U UX COMOIMMEPOB, XJIOPUPOBaAH-
Horo moymdTIiIeHa. [l{enodynast peakiys IPOAYKTOB PA3I0KECHHs XapaKTepHa s
a30TCOepKAIIUX TOTUMEPOB: MMOJTMAMHUIOB, TIOJINYPETAHOB, AMUHO(POPMAITb 1T H/I-
HBIX cMoJ1. HellTpanbHble MPOIyKThl PAa3I0KeHUsI BBIACSIOTCS MPU MUPOJIU3E T10-

JI1o0JiIe(pUHOB, U30MPEHOBBIX U OYTaJUEHOBBIX KayuyKOB, CUJIOKCAHOB, MTOJIUI(PUPOB.



Ta0muma 2

N nentuduxaiys moIuMepoB MO BO3JCHCTBHUIO MIIAMEHHU U BBICOKOM TEMIIEPaTyphl

IToBenenue Marepuaiia B Xapakre Xapakrep rope-
[Tomumepsbl a p p p P pTOp [ToBeaenue npu nupoau3e 3anax
JIaMeHu MJIaMEHU HUS
[LimaBuTCA, ropuT X0- Cretameecs, | Hebonbioe ko- IInaBuTCs, HA CTEHKAX
OILI0, MPOJOJIKAET ro- BHYTpPHU OKpa- | INYECTBO KOMOTHU, | MIPOOUPKH KOHJICHCUPY-
[MonmusTunen P - PO YTPH OXp > | MPODHP a Py Topsimero napaduna
peTh NIpH yJaJICHUH U3 LIEHO B CH- pacruiaB Karmaet €TCsl )KUJIKOCTh, 3aCThIBa-
IJIaMEHU HUM LIBET FOLLIAs IPU OXJIAKACHUHI
To xe lNopsiero napaguna,
[Tonmunponunexn To xe To xe To xe HO OoJsiee apomaTHye-
CKHUH
Caersmeecs, | To ke
roiryooe .
OcTtpslid, pe3ko apo-
[Tonuaxkpunarsl To xe CHU3Y, [1naButcs, paznaraercs 9
MaTHUYECKUN
cJierKa Kor-
TUT
HeGounbmioe xo-
Iu4ecTBO KonotH, | [lnaBurcs, my3siputcs npu | CUIbHBIN LIBETOYHO-
[Honmumerunmerakpunar | To xe Cunee .
TOPUT C TIOTpEC- Pa3IOKEHUHN TIJI0JTOBBIH
KHBaHUEM
Caetsieecs, | Hebombioe ko-
OKPY’KE€HO JUYECTBO KOMIOTH
. Pasnoraercs ¢ o6paszosa- .
[TonuBuHUNanerar To xe IypIIypHOU YKCYyCHOM KHCJIOTBI
oo T HUEM XUJKHUX TTPOTYKTOB
Kaiimoii, uc-
KpBbI
T'omy6oe, ¢ Hebomnb1ioe xo- MacnstHOi KHUCTIOTHI,
[TonuBUHUAOYTHpATH To xe 6enoii Bep- nn4ecTBO kKonotH, | To xe MIPOTOPKJIOrO Macia
XYIIKOU pacIuiaB Karaer WJIU ChIpa
. Paznaraercsa npaktuuecku | CinaakoBaThlil K-
[TonuBuHMIALIETATD To xe ®OHOJIETOBBIN p 8 bpy

0e3 KHUJIKHUX MPOTYKTOB

TOBBINA




opeoJt, uc-

KpBbI
MHoOro Komoru,
Apko-xen- [1naBuTCA, HAa CTEHKAX N
[Tonuctupomn, yaapo- IIPU TOJDKUTaHUHU CiagkoBaTtblil IBETOY-
o To xe TOE, KOMTSI- MPOOUPKH KOHJICHCUPY- .
MPOYHBII MOTUCTUPOIT BCIIBIXUBAET, I'0- HBIH 3aIax cTUpoja
miee €TCsl KUIKOCTh
PUT JIETKO
Hemnoro konoru | [lmaButcs, MyTHeeT, pas-
Kenro-opan-
Jlaraercsi, Ha CTeHKax Ipo- . .
[Tonustunentepedranar | To xe KEeBOE, KOI- . | Cragkuii, apoMaTHBIN
Ooupku obpazyercst OenbIit
TALLEEe
HaJeT
CuneBatoe, | be3 xomortu, pac- Ouenb pe3kwuii pop-
[Mommdopmanbaeru To xe [TnaBurcs
[pO3pavyHoe | IJIaB Kamaer MaJbAeruia
Kenroe, cn- | Jlerkuit IpIM
HEBaToe N
[Tomuyperan To xe . Paznaraercs Peskuii
CHU3Y, CepbIi
JIbIM
Spkoe Jlerkuit apim, ro- o
Hemnronosa To xe PKOE, ’ Pasnaraercs Aoxenoit Oymaru
KENTO-0e0e | PUT JIETKO
Bcnreixubaer,
ropt ObICTpO, C Pasnaraercs ¢ Bbene-
MrHoBeHHO BOCILIIaMe-
Hurpart nemntonosst Spkoe, 6enoe | pa3OpBIBTUBAHUEM | HUEM OYPBIX OKCHJIOB Oxkwucnos a3ora

HSETCS U CropaeT

UCKp, 0€3 IpIMa U
KOIIOTH

a3oTa

[1naBuTcs, roput xo- Cunesaroe falekal
TMonHamms poLI0, MPOIOIKAET Io- CHM3Y, C Ienounas Xoxenoro pora unu
€Th MIPH yIAJICHUH U3 KEITBIMU TOPETIBIX PacTeHHH
y.
TJIaMEHH KpasiMu
. Paz0yxaer, pa3msrya- Ceersmeecs, | *** Crneundpuueckuit
[TonuBUHUIIOBBIN CIUPT Y P m ’ fleka w
eTcsl, TOPUT XOPOLIO. CHHEBATOE JKUpPa U pHIOBI
TTOAHBHHIITXIOPHL T10 lNoput, npu ynanenun u3 STpKko-3e116 Hemnoro 6enoro | Pazmsargaercs, pasznara- PesKuiil. XIODHCTOrO
PHL, IUIaMEHH, TaCHET, pa3- P JbIMa eTcs C BblAeNICHHEM Oe- > XI0P
JTMBUHUIIAICHXIIOPHT HOE BOZOpOJA

MATYACTCA

JIOTO JIbIMAa




I'opur, npu ynanenuu us

bes koot

Pasnaraercs ¢ oOpa3oBa-
HHEM IUIOTHOTO 0es1oro
HaJIeTa Ha CTEHKaXx Ipo-

Pe3kwit, pTopoBo0-

[TomurerpadropaTriien Kenroe

IJIaMEHU, TACHET OUpKU; HA JHE B MECTe pona

HaX0XJIeHUs oOpa3ia —
OeJbIi HaJIeT
[NopuTt xopotuo, npoos- HemHoro konotu
p P » TPOAL Kenroe, Uepneer, niaBuUTcs, pasz- o
DrnokcuHas cMoia »aeT ropeTh Mpu yaie- AKoxeHoit kocti
KOTITSIIIIEe Joraercs

HUU U3 IJIAMEHH.

[Tonmmadupnas cmona ["oput xopoiio Kenroe To xe Kucnas CiiankoBaThii
. be3 koot Paznaraercs, octaeTcs .
Kpemuniiopranndeckue | I'oput HepoBHO, racHer, | JKentoe, Oe- o . CnaOsbl1ii, ropsuiero
. 00JIBI1I0} 30JIbHBIN OCTa-
COETMHEHUS oOpa3yercs Oenas 301a. | JIbI JbIM ToK BOCKa
XKenroe co [Tpu ropenun

3aropaetcsi ¢ TpyIOoM,
®denoo-popmaibie- CBETJIO-TOJIy- | TPECKAETCA He nmnaButcs, paznaraercs | @enosna, hopmanbie-

TOPUT IIJIOXO0, COXPAHSIET
TH/IHAs CMOJIa (bopy OBIMU KPOM- C BBIJICJICHUEM TTapOB ruaa

pMYy KamMu

I'oput ¢ TpyaoM ToabKo - N
Menamuno-gpopmainbe- p Py Pe3kuit, ammuaka u

B IJIJAMEHU I'OpeJKH, 1o- | benoe To xe

TruaHasa cMoJia

CTCIICHHO I'aCHCT

dbopmanbaeruaa




3. Pacmeopumocmu

[Tocne nmpeaBapuTENbHBIX 3aKIFOYEHUN O IPUHAUIEKHOCTH IIOJIMMEPA K TOMY
WM MTHOMY KJIAcCy MO M. 1 1 2 MPOBOJAT oNpeesieHue ClIoCOOHOCTH MOJINMEpa pac-
TBOPATHCS B OPraHUYECKUX PACTBOPUTENSIX (Tabd. 3), 4TO JTOMOJHIET CBEACHUS O
ero cBoicTBax. [|yst 9To# meny moAroTaBIMBAIOT HECKOIBKO MPOOUPOK, TOMEIIAOT
B KOKIYI0 U3 HUX OKO0JIO 0,02 T TOHKOM3MEIBYEHHOTO MM HAPE3aHHOTO MEJIKUMU
KyCOUKaMM HOoJuMeEpa M J00aBISIOT MO 5 MII pacTBOPUTENS, BpEMS OT BPEMEHU
BCTpsixuBas mpooupku. HabmonaroT 3a moBegeHneM noaumepa B reueHue 2-3 4. Ha
NEPBOM CTaIUU PaCTBOPEHUS OJUMED, KaK [IPaBUIIO, HA0yXaeT, a 3aTeM HaOyX1as
TBepAas ¢aza nepexoaut B pacTBop. Eciau oOpaszen He pacTBOpseTCs P KOMHAT-
HOM TeMIiepaType, TO COAEPKUMOE MPOOUPKH TOBOJST JO KUIEHUS PU HEMPEPHIB-
HOM B30anTsiBaHuu. Eciu oOpa3zen He pacTBOpsieTCs U MOCIIE 3TOT0, YABAUBAIOT KO-
JMYECTBO PACTBOPUTENS U MOBTOPSIOT omnpeaeneHrne. ClenyeT yuuTbiBaTh, 4TO B
oOIIeM cilydae yBEIMYEHHUE MOJIEKYJSIPHOM MacChl MOJMMEpPa MPUBOJUT K POCTY
CHJI MEKMOJIEKYJIIPHOTO B3aUMOJEHCTBHS M YXYALIEHUIO pacTBOpuMocTh. Kpome
TOTO, PE3KO YXYAIIAETCA PACTBOPUMOCTD CIIUTHIX MOJUMEPOB U MOJIUMEPOB, IIPO-
HIEIIINX CTaJNUI0 TEPMOOOPAOOTKH.

[TonHast pactBopuMocTh 0003HavaeTcs Kak (P), yactuunas — (YP), Habyxanue
oOpaszua — (H6), nepactBopumocts — (Hp), pactBopenue npu HarpeBanuu - (Pr),

paspylieHue B npoiiecce ucnbitanus — (P3).



Tabmuma 3
PacTBOopuMOCTE NOMMMEPOB

XapakTep pacTBOPUMOCTHU IOJUMEPOB U OJIUTOMEPOB
= — cls jas) é g = é =N g
o = 3] S 5 2 S s = -
@ s Z & xS = s
Cmodbt . o =4 ‘E} - = 2| 8o =l E|S 28 CE E :
S S = < o o g S S S & 3 Q = B m o 3) L2
%) %) = & = & = < < 5 = = o = ° S = > R
5|3| 24| E|g|E8 5| |8 |52 2|5 8F| 52|g5|5E
| 8| BER | 8§ | 188 8| 5|58 §|2&al 2| |52 58| 58|88
Ef’;r‘*““ OPrafmiac= | yy |p | P P |P |P |Hp |* |P |P |P P |P |Hp |Hp Hp |Hp
denono-popmans- * * * -
N — Hp |Hp | Hp Hp | P P Hp |Hp | P Hp | P P Hp
®enono-pypdy- * * * *
PONbHBIE Hp |Hp | Hp Hp | Hp | Hp Hp Hp | Pr | Hp Hp Hp P3
MoueBuHO-dop- * *
e —— Hp |Hp | Hp Hp |Hp | P P Hp Hp Hp | Pr | Hp Hp P P3
MenamuHO-(op- * * *
MaJIb eI HIHbIE Hp |Hp | Hp Hp |Hp |Hp |P Hp | Hp Hp Hp | Hp P Hp
[Tonmamu sl Hp [Hp | Hp Hp |Hp |Hp |Hp |Hp |Hp | * Hp Hp |Hp | P P P Hp
[Tommumu sl * Hp | Hp * Hp [Hp |Hp | * * * * * * * * * *
[TonmyperaHbl Hp [Hp | Hp Hp |Hp |[Hp |Hp |Hp |Hp | * Hp Hp | P P P P *
ONOKCHIHBIE Hp | P P P P P Hp |P P * P P P * * * *
[MomuBuaunxiopun | Hp | HG6 | Hp Hp |Hp |[Hp |Hp | P P P P P Pr | Hp Hp Hp Hp
[TonuBuHMI- * * * *
S — Hp | Hp | Hp Hp |Hp |Hp |Hp |P Hp |Hp | Hp P
[TonuBuHunanerar | Hp | P H6 P P P Hp [P P P P * P * * * *
E;EHBHH“H'@TH' Hp |P |Hp P |Hp |P |Hp |P |* |P |* P |P |Hp |Hp |Hp |Hp
Eﬁf‘g‘”‘{“ﬂ"i’(’p‘ Hp |* |Hp * |4Yp |Hp |Hp |P |P |P |Hp |P |P |* P P *
ETOI/JII;BI/IHI/IHOBLII/I Hp |Hp | Hp Hp |Hp |Hp |P Hp | * Hp | * * * - * Hp -




[Tonnakpunarsl Hp |P Hp P P P Hp |* P * Hp * U | * * Up *
[TonumeTnnme-Tak- * * -
— Hp |P Hp Hp |Hp | P U (P Hp P Hp P
[Tomumerakpunarel | Hp | P Hp P P P Hp | P P * Hp P Pr | Hp * Hp Hp
[Tonuctupon Hp |P H6 H6 |H6 |Hp |Hp |P Hp |P P Pr |Hp | Hp Hp Hp Hp
[TonmmaTrHIIeH Hp | Hp | Hp Hp |Hp |Hp |Hp |Hp |Hp |Hp | Hp Hp |Hp | * * Hp *
gfgg:f;ﬁ; Hp | Hp | Hp Hp |Hp |Hp |(Hp |Hp |Hp |Hp |Hp |Hp |* |* Hp Hp | *
[TonmukapboHat Hp |Yp | * * U |Hp |Hp | * * P P Hp | P * * * *
Hutpar nemmonosel | Hp | Hp | HO P P Hp |Hp | P P * Hp Hp | P * P P *
Anerar nemtono3sl | Hp | Hp | Hp P P Hp |Hp | P Hp | * P * P * * P *
OTUIIEIUII01032a Hp |P H6 P P P Hp |P P * H6 * P * * P *
bensunmmemmnonoza | Hp | P Hp * P Hp |Hp | P P P HO6 P P * * Hp *
[MommapupHbIe Hp [P * P P P Hp [P P * * * P Hp Hp Hp Hp




4. Kauecmeennoe obHapyoicenue 31emMeHmos

[TpoBenecHue kauecTBeHHbIX peaknuii Ha Cl, Br, I, F, S, N, P, B, Si u HekoTopsbIe
METaJUTBI TO3BOJISIET CIeaTh 3aKII0YEHUE O TPUHAIJICKHOCTH aHATU3UPYEMOT0 00-
pasia K TOW WM MHOU T'PYIIIe MOJIMMEPOB, COJICPIKAIINX TeTepoaToMbl (Tadi. 5).

KadecTtBeHHOE OmpeneneHrne dJIEMEHTOB MTPOBOIUTCS MOCIE MUHEPATH3AIUN
noyimmMepa. st 3Toi menu mpeyioKeHbl Pa3IudHbIe CTIOCOOBI: CKUTAaHUE B KOJIOE,
HAITOJIHCHHOW KHCIIOPOJIOM, ITUPOJIN3 B aTMocdepe Bogopoaa u remus (20:80), mu-
HEpaJIM3aIus C UCTI0JIb30BaHNEM HU3KOTEMITEpAaTypHOH TTa3Mbl, CIIJIaBJICHUE C OU-
HAPHBIM CIUIABOM METaJUIMYSCKOro HaTpus co cBUHIOM (1:9), BocCTaHOBHUTEILHOE
pa3lioKeHHE BEIIeCTBa C METANIMYECKUM HaTpueM win kanueM. Criocod BoccTaHo-
BUTEILHOTO PA3JI0KEHUS ¢ METALTUICCKAM HATPUEM (KaaueM) TpOIIe]T MHOTOJIET-
HIOIO MIPOBEPKY B OPraHWYECKOM aHaJIM3€ U B aHAJIM3E MTOJIMMEPOB U, HECMOTPS Ha
HEJIOCTATKH, CBSI3aHHBIE C UCITOIH30BaHUEM METAJUTMYECKOTO HATPHS (KaJIHsl) SIBIIS-
€TCS JOBOJIbHO HAJEKHBIM, TAFOIINM BO3MOKHOCTh B OJHOU MPOOE OTKPHITH TaJIo-
T'€HBI, a30T, cepy, Gocdop u kpeMuuid. s oOHApy)eHUS O0pa MOKHO NMPHUMEHSTh
MUHEpaIH3aIHI0 MTOJMMEPHOT0 00pasiia B HU3KOTEMIIEPATyPHOU TTa3Me HITH CIKH-
raHue B K0JIO€ ¢ KMCJIOPOJAOM B IIPUCYTCTBUU TIJIATHHBI.

Jnst oOHapyxeHus ¢ropa, xjaopa, Opoma, ona, azota, cepsl, pochopa u Kpem-
HUS KPOME Pa3HOOOPa3HBIX XUMHUYECKHUX METOJIOB HAXOJWT MPUMCHCHHE MOHHAS
xpomaTorpadusi, MO3BOJISIONIAS PA3ISIsATh U ONPEALSIATh UX B IIPOYKTAaX pa3jIokKe-
HUS TIOJMMEPOB M B J00aBKaX OPTaHWMYECKOW MPUPOABI C YyBCTBUTEIHLHOCTHIO
1x10* %,

s oOHApY)KEHHS TETEPOAaTOMOB B IOJMMEpax M OPraHMYeCcKUX J00aBKax
MIPUMEHSETCS TaKXKe MUPOJUTHYCCKas Ta3oBasi xpoMarorpadus. MaenTudukamms
MPOYKTOB MUPOJIN3a, CONEPKAIINX TE€TEPOATOMBI, OCYIIECTBIISIETCS KaK HA OCHOBE
n30MpaTebHONM CIOCOOHOCTH XpoMaTorpaduueckux a3 K yAep>KUBAHUIO pa3any-
HBIX I10 IPUPOC XUMHUCCKUX COCTUHEHUHN C UCITOIH30BAaHUEM OOBIYHBIX JETEKTO-
POB, TaK U C MPUMEHCHUEM CEJICKTUBHBIX JCTEKTOPOB.

OO6HapyKeHue METaUIOB B MOJMMEpaXxX MOcie Pa3ioKeHUs MOKHO OCYLIECTB-



JSTh IIyOpECLIEHTHBIM, PEHTI€HO(IIYyOPECIIEHTHBIM, SMUCCUOHHBIM U aTOMHO-a/1-

COp6HI/IOHHBIM MCTOJaMH.

Tabmuma 5

KHaCCI/I(bI/IKaHI/IH IIOJIMMCPOB 110 HAJIUYHIO T'CTCPOATOMOB

I'eTepo-
aTOMBI

[Tonumepsbl

N

[Tonuamuipl, MOTMUMUIBL, TTOJTUAKPHIIOHUTPIII, NOJIHAKPUIAMUJ, TTOJUBHHUIITUD-
POJIMIOH, MOJUBUHHUIKAPOA30Jl, OJIMYPETaHbl, HUTPAT IEJUIION03bI, OyTaIUCHHUT-
PUIIbHBIE Kay9yKH, COTIOJIMMEPHI CTHPOJIA C AKPHIIOHUTPHIIOM, CONIOTIMMEPBI CTUPOJIa
C METUJIMETAKPHJIATOM U aKkpuioHuTpuiom, ABC-mnactuku, MenamMmuHohopMaibe-
THHBIE CMOJIBI, MOUYCBHHO(POPMAIIBICTHIHBIC CMOJIBI, aHWIMHO(POPMAIbICTHIHBIC
CMOJIBI, MOUeBUHODYP(DYpOJIbHBIE CMOJIBI

[TonuapuiieHCyb(QOHBL, OIMAPUIEHCYIbGUAB, TOTUCYIb(YUIBI, KaydyKu OyTaaue-
HOBBIE U U30MPEHOBbIE (BYJIKAHU30BaHHBIE CEPO)

N, S

TuomoueBrHOGDOPMAaTbACTUIHBIE CMOJIBL, CYIbhoHaAMHIDOPMATIBICTUIHBIE CMOJIBI

Cl

HOJII/IBI/IHI/IJIXJIOpI/II[, MOJIMBUHUIIMACHXJIOPU I, IICHTAILIACT, IICPXJIOPBHUHUII, ITIOJIUAN-
XJIOPCTUPOJI, ITOJIUITUIICH XHOpHpOBaHHBIﬁ, COIIOJIMMECPBbI BUHHUJIXJIOpHAA C BHUHH-
JUACHXJIOPUIOM, COIIOJUMEPHLI BUHUIIXJIOpHAAd C BUHUJIALICTATOM

Cl,S

[TonuBuuuICyb(HOXIOPHUI, HOIUITUIEH XJIOPCYIb(PUPOBAHHBIN, KayuyyK XJIOPHPO-
BaHHbIN (BYJIKAaHU30BaHHbBIN CEpoil)

Br

bpoMmOyTHikayuyk

[TonurerpadropaTUieH, NOAMBUHWIPTOPUI, NOIUBUHUIMAECHPTO- PUA, COIOJIU-
Mepbl TeTpaTOpITHIICHA C ATUIICHOM, CONMOJIMMEPhl BUHWIMACH(PTOpUAA C ITHIIE-
HOM, COIIOJIUMEPHI TETPA(YTOPITUIICHA C TeKCAPTOPIPOIUIEHOM, COOJIMMEPbI BUHH-
muneHpTopuaa ¢ nep- GTopaIKWIBUHIIOBBIMU dupamu, KaydyK (pTopupoBaHHBII

DTOPHUTPO3OKAYUYK

mm
olz

[TonmutpudTopXsI0pITUIIEH, COMOIUMEPHI TPUPTOPXJIOPITHIICHA C TpUPTOPITHIIE-
HOM, COTIOJMMEPHI TPUDTOPXIOPITHIICHA C BUHIIN ACHPTOPHIOM

w

[TonuBuHMICYABGOPTOPHA, TOTUDTOPCYIBbHOH

[Tonrmepsl BUHWJIOBBIX U aJUIMIIOBBIX 3pHpoB hochOopHOIl KMCIOTHI

To|om
w
Z

benkoBbIe TONMMEPHI

erMHHﬁOpraHHHCCKHe TTOJIMMCPBI

BopopraHqucm/Ie IMOJIMMCPLL
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