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I HEJIH OCBOEHIS JIHCTTHILTHH B

Heasio  ocsoenna  AMCUMIIMHEL  HBANCTCH  O0YHCHHE  CTYJACHTOR  TEOPETHUECKHM 1
MPAKTHYECKHM  OCHOBAM  XPOMATOIPAPUUCCKUY  METON0R  KONHMCCTREHHOIO  anwiMia ¢
HACHTH(PHEAILMN BELIECTE,

Janaua ICHHNAHABL COCTONT B TOM., HTO HO OCHOBAHHW TOJYMEHHBIX TEOPETHUCCKIX
MAHKI W PAKTHYCCKOTO  OBIRACHHA  XPOMITOIPUPHUCCRHMI METOAAMM  AHATNIL, o TaKKe
METOAMH PACHETH PEIYILTATOR JKCTICPHMEHTA, CTYACHTLI MOFIH NPABHALHO BROHPATL METOLM
HCCACA0BARNA BELIECTN B COOTBETCTAMN C NOCTABICHHON 1Iepea HuMI npodiemoi. paipadorati
CXEMY HHIHS, HPAKTHUCCKH TPOBECTI CIO H HHTEPIPETHPOBITE MOMYHCHHBIE PEIYTLTATL

B peayinurare nayuenns aneaniinib o0y aiommines 1omeH:

= HOHUMATH PO/l XPOMATOrpadin 1 obaacTedl ee HCHOIRIOBAHNA B XUMHHCCKOM aHAIRSE;

= RAAICTH METPOAOIHYCCKHMM I OCHOBAMM BHAANIA;

= JHATH CYIICCTHO PEAKIMA 1 HPOLECCORn, HENOILIVEMBIN B SpoMaTorpagm,

= HMETH NPEACTARICHHE 00 0CODEHHOCTAX OOREKTOB XPOMATOT PAPHUCCKOTO AHLIN 3,

= WIALETL METOL00THENl BLIDOPE XPOMATOIPAUPIUICCKHY METOAOB AHATHL HMET) HARKKNW
HX [PHMEHCHNS,

20 MECTO JIHCHHILIHHBL B CTPYRTY PE OHOI BO

Jncimanng  «XpoMarorpauan  OTHOCHTCH K BAPHATHEHOR  vactH  yueGHOTO  fiana
e no wanpasaenmo poarotosgn 040300 Xumba  (keaandurauns  «Bakaianps),
HHPOPMATTHOHHO 1 TOTHYECKH CBA AN CO Y KOUMMHE ANCHHITHHAMH

S HHITHUCCKAs  XEMBS  (MeToa  anaanag,  npoGoorfop  wo npodonoaroToska,
KOHUCHTPHPOBAHUE W PAsIeIcHny );

= OPraHuueckas XUMHS (CBOHCTRA OPTAHHYCCKHY BCIIECTR),

= haneckad xumiy (CopOLHONHLIE NPOHECen );

- (PUANKA (ONTHKL, ATOMHAY CNEKTPOCKONIA, MISKTPHYCCTRO),

= METCMATHER (METOL MATEMATHUCCKON CTATHCTHRN ).

OcRoCHHE JAHHON AHCUMIIMHE HEODXOMUMO KAk [(PEAIECTRYIOMEE 118 CASAVIONIHY
AMeUHIn:  «Xummudeckni anwiny 00LEKTOB OKPYAGIOmed cpeinn, «XNAMHA  CHEURATLITLIX
BELECTHY, ¢ XHMHH OKPYAEIOEN Cpeiny (BAPHATHARAN HaCTh).

3. KOMITETEHIHY OBY HAIOHIETOCSH, @OPMUPY EMBIE
B PEAMILTATE OCBOEHWS JINCHHTLITHILI

B pesyanrare 0CROCHHA THCIHIIHLL O0Y 40 LIIIHCH J0MKEH ACMOHCTPHPOBATS
ACANFIHE Py ARTATE OGYICHIH;

InaTh: HOPMBL TEXHUKH DEROMACHOCTH 0 YMEHHE PEAINIOBATL HX B 1a00PaTOPILIX K
rextojornseckny yeaounnx (OFTK-6).

Buasaern: crnocotuoebio BRITOAHATE CTARAAPTHRIC ONEPALLIN 1O HPE 1A aeMbim
sMetoankan (TTK-1),

HOBBIKAMMY HPOBEACHHA XHMHYECKOIO IRCIEPHMEHTH, OCHOBHEIMH CHHTETHYCCKUMH 1
AHATHTHICCKHUMI MOTOAMM NOAYHCHUS I HCCACIOBAHNA XUMIUECKHN Betnects i peaktnit (OfTK-
2):

OUIOBLIMH HABBIKAMH MCIOALIOBAHHSA COBPEMEHUON ANNAPATYPEI MPH NPOBEACHHN
HAYUHBIX Hecaeaosannil (TTK-2);

creremolt hyHAIMEHTAIRHKIX XUMIMeCKuX nonsruil (TTK-3):

HOBBIKAMH FPCACTARICHIA MOAYICHHEIX PEIYIRTATOR B BHAE KPATKHX OTHETOB 1
npeacnHtanmii (1TK-6);

MeTOaMu Ge0nacHoro ODPAILIEHHS € XHMMHCCKUME MATEPHATIMI C YHETOM HX (PH3nKko-
xumudecknx csoiers (TK-7).




YMETh: HCHOLI0BATE NOAYHEHHBIE SHARKA TCOPCTHYCCKIN OCHOR (Y HAAMEHTANLILIX
PESIENON XUMHK 1P petennn npodiecenonatsn waaan (OITK-1):
TPHMEHATE OCHOBUbLIC CCTECTBEHHOHAYUHBIC JAKOHK W 3AKOHOMEPHOCTH PAIBHTIN
XHMHUCCKOR HAYKI TP AHATIHSC TOAYVUCHHBIX peayabraron ([TK-4):
HENOALIOBATE OCHOBHLIE JAKOHBL CCTECTBEHHOHAY YHRIX AHCHHIIBE B 1POPeCCHOHLTLHOI

JesrensiocTn (OTTK-2),
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Paiean JAHCIHIL T

L. Oenonmuie nonsirust u onpeaeens
Cymuoctts xpomatorpaduicckoro merosn. Meropug ero sosunknorenms. Cospesenioe
COCTORIME METOA 1 ODMACTH PUMEHEHHA, THAMCHHE I MCCTO CPEAH APVIUX AHATHTHUCCKHN
Metolon,  Peium  xpomarorpadinieckny  npoteccon:  QponTaibHeil,  BLITECHITEN LI,
MHOCHTHBI. Kaucenpurams XposMatorpapuieckiy MeTo10B 10 arperarnomy coctonnmno s,
MENTHIIMY BIAHMOICHCTENR COpOaT-COpOCHT, NPHMEHACMON TEXHHEC, CIOCOBY OTHOCHTENLHOIO
nepeMetennn s,

2. Teopernueckne ocnoBkE xposarorpadin
OcHopible  XapakTepretuky  Xpomarorpaguieckoro  nponecca.  Koapdmumen
pacupeaenernsn.  Yiaeparusaemoit  o0nem 0o oapems  vaepmusanus,  Koogdument  emkocti,
Koaddmumenr  yaepmusaig, ero duaniecknit emuen. Cenextuaiocts u aipekTHRHOCTS
xposarorpadmtieckoro pavteaenns. Kosdguument pasaenenns, Paipeenne.

Feopun pastosecHon XpoMatorpagin. CBssh CKOPOCTH HEPEMEUICHI DELLECTBI BIOE
CA0A HenoABMA Ol (s ¢ kosphuinenton pacnpetenenn u wsorepmoli copiimm, JasncumMocts
(popMBL XPOMATOTPAPHUSCKOTO TTIED 0T BHAD HE0TEPMBL COpOLII,

Pasmpisanne  xpoMatorpadieckoil 3086 uoero uindeckie npuumne.  Hepasnosecnas
spomatorpadmg.  OCHORK  KOHUCHUNY  TEOPSTHYECKHN  TAPEAOK, CBHIL ¢ MPOTHBOTOYHAIM
pactipeaenernen. Mucno reopernuecknx tapenok #oaddextupioctn koaonkn. [onstne BITT.
Heaoctarkn KOHUCHIIK TEOPETHHECKIX TAPLIOK.




Kinermseckne teopun  xpomarorpadui. Daktoprl.  BUSHOIME 18 POMBBARIE 0K
(BHxpenusn Ay s, MOTCKYTAPHAS ANPDYIHA. CONPOTHIICHIE MACCONEPESATH B NOARNKHON 1
HenoasnaHol hasax). Jasmcumocts BATT o1 ckopocrn notoka, Y pasuenne Ban-Jleemrepa.
Npunumnmansian exema  xpomatorpadga.  Bubop NAPUMETPOR  XPOMATOrpadyeckono
onpedenennn. Haewrwducaumns semecrs. Konmueckrsennuii anains, HMimepenne nnowaaei w
BLICOT  IHKOR.  MeTodbl  BHYTPEHHErO W BHEWHEro  crapaapros.  Merounnkn  ommbok,
BOCTIPOHIBOAMMOCTE HIMEPeHnil,

3. Dasosast xpomarorpadun
[Mpisimn veroan, Teopernieckie oenonn Meroaa, Onpedeasembie seectsn, OCHORHbIC
AHATHTHYCCRIE XAparTepreTine. [ aso-wacopOunomias o raso-knakocTias Xporarorpadis,

Annaparypa ang rasosoit xpomatorpadiun. XpoMororpagMueckne KOMOHKH, TEPMOCTATH,
AerekTopsl.  KnaccHnkaing  A€TeKTopor W 0K BaKHeliMe  XAPAKTEPHCTHRN  (JIHHCITHOCT],
IYBCTBHTCABHOCIL,  OTHOMICHWE  CHrHan/uym, npegen  obnapymennn),  porpamMmuponanue
TEMTIEPATY PbI.

Pagwenoentenn,  aicopbents o wenogsmise  Gaiki,  TpebORANMA K HHM.
Moaudguunponanne nocirenei, Peakumonnan rasosas  SposMatorpads, Bucokospdesrmpian
Kutmadprag xposatorpapus. Hpusep npprsenenns,

Kasectsenunil raro-xpomarorpalfiecknit anamny, MAeH tuikauns seinects Ha ocHoke
BeAMUMHBL  Vaepausanug.  Meroa  tecrepos, Muaeken  yvaepwupanus  Kosaua, Merounngn
NOrpetiHocten npn ux onpeacacann. Metoanka Konmiect BEHHON TaSORo#H xpoMarorpatui.

XPOMETO-MACC-CHERTPOMeTPHS, OBIGCTH TPHMEHEHIY,

4o Knakocrman xpomarorpadi
llpumunn  merosa,  Onpeacnsempie  BellecTra.  ARAINTHICCKHE NUPAKTEPHC THKH
coppeMentol sucokoapierTnnoil xpomartorpadimm (BIOACX), Annaparypa s aHAKOCTHON
xposarorpaui. Anakocribie xpomatorpadbt (KoAoHoUHbe, KanuspHee), Hacoes, Beos
npod. Kogousn, Jlerexropu n ux suGop, Nomoroska npotn,

Ancopbunonman xposarorpadms, Ochosibie NPEACTARACHNA O MEXAUNIME WHAKOCTHOH
ancoptunonnof xpomarorpadin (GKAX): pons XuMuM noBepxHoCTH aicopbenta u npupos)
KHAKOT  noasanol  datn, Colkaredb,  ero CIpyriypa W xHMus NOBEPXHOCTH,
MOAHDUIMPOBAIILIC CHANKAIETH, NPHIINGL UX DOAYICHIA # cROHCTRA, OKCHA AIOMUINA §
Apyrne copdenten o ACAX, TpeGosunna k wns. Toaweosnan dasa (snoent) n rpeGosans « ek,
DNOUPYIOWEAN CHA HOABHIHON (i, IOOTpanikie. paak, Bansnuwe npupoast #o coctasi
WHOCHTA 1 CeflerTHBHOCTS pasaenenns B KAX. HI0Kpatiieckoe o rpaanenTioe Lionposanie,
Bamsnue remueparypi na wiionposaiie.

Hopmansuo-dasosan ACAX wa cunmrarene. Moaean yaepmusains u tHiisl 83anvMo1eicTais
copiata ¢ nosepxHOCTRIO copoenTa, Poas moan. OOt npuMeneHis HOPMIBHO=(hasoB0
HAX.

Obpamenno-gasonan  xpomatorpadus Ha MoaRpUIIPOBARILIX  copBertax, Mexasnimi
yacpiknpanns.  Conusohobuad  reopun  yaepamsanis,  Bawsime  ¢rpykryps copbatos  ua
VACPIKHBAHAE (ARNONLHEIT MOMEHT, ROMIPHIYEMOCTE, OOBEMEI MOACKY, HAOWELTL THAPOhoGHAT
MOBEPXHOCTH). Binsine cooTHOWEHUR NOMAPIHLIX 0 HENOMAPHLIX TPV, HHYTPHMOTCKY IRPHBIX
CBAICH # pacrpeiesenus MeKTPOHHOH NI0THOCT B MoneKkyIax coplata Ha ux yAepKHBaHne,
[Mpusenenne obpamenno-hatonoit BOKX,

Honoolmennan  xpomarorpagus.  Cyinocrs seronn Ocnonrinie HPEACTARICHNSE O
MeXuHIIME  nonnoro  obmena.  Honeofvennoe  pasnosecie,  KOHCTAHTA  pasionecis,
CEASKTIBHOC T, ik Top pacaenems, Papt cenekmmsnoctn. Knneruka nonnoro oomena, Honuit
OOMEH B HEROAHLIN H CMELUHHLIX CPE/IIN.

Heopranmieckme I OPFaHneCKne HOHOODMEHHHEKN, HX Kacen g canmng.
Komnaekcoobpasyiontise copoentun, MUINKO-XUMUYECKHE CBOHCTBA NOHOOOMEHHIKOR (OfmeH s
EMROCTL, HAOYNAHHE, TEPMIICCKEN 0 PEakItONHAd YeTOuBOCTR). CHHTES HOHOOOMENINKOR.




Houtmii obsmen w gosonkiax. Hpiasencine s ananmse. Onpenenenne obumel  conesoi
ROHUEHTPALIHN, KOHUEHTPHPpOBAHKE Mukponpumecedt uy pasBasiennux pactuopon, Pasteneiie
VIEMENTOR ¢ BANIKHME XHMHHECKHMI CHONCTBAMM W AMHIOKHCIOT

Houman xposarorpagus. Ochons sonmoil xposarorpadmn (MX). Copientul, rpefoanms
Konum, Cudred coplenton. BuGop copbenton, paivep qactinin, sarpuid, hyHKUROHATBHBIC
Tpyiip, Bpems VIePHHBAHHA HOHA, ero CRATH ¢ KOMPPUUHEHTOM CENCKTHRHOCTH, OOMeHNO
EMEOCTRIO, 00BemMom copbenta, moenru, Coctas 1 yioupyiomas cnocobuocrs, Banaune pH 1
KOHUCHTPALMA DTI0CHTA Hl yAepansanie nonos. Annaparypa aas UX, cnocoOel aeTeKTHpoBanis.
J.lli}'ilm.lllliu'lHiIH W OMHOROJIOHOYMHAS HOHHAR ,‘&|‘Jt'l-"-l.'lrLH'|."l.'.Ilill1H. Venonus CHPEICTEHAY GHHOHOR H
karHonon, pusepu npuvenenns UX B ananwie cveceil HEOPranmnicckny # - opraniieckmx
AHHOHOB B KATHOHOR.

Hon-napuas xpomarorpagms. Cywnoers vetota. Hopmannio-azonas w0 odpauieno-
(hasonast won-napnas xpomarorpadus. [pusenenne B ananuse opranuieckuy i HEOPrannIeckiny
COCIMHCHNL.

Oxewimosnonnan  xpomarorpadmn.  Cyimocts  serona  OcoGeniocTn  Mexannima
VIEPEHBAHRA MOTERY L O0AaeTH NpUMencing.

Juranaodvennan apomarorpadmn, Cyumocin serosn, CopOestnr o noasimmsie i
JUTH PATICACHUR aMHHOB H AMHHOKHCIOT.

Anakocrh-mnaRoctiag  (pacopeseanreanan)  xposarorpadms. Ocions Meron,
Koahuiment pacnpeteienns, GukTopel, BAHAIOWKE Ha €10 peanvnny, Hocuream, noasmwnie
haswr, rpetomanny & wum. Tloaswsuue  das,  TTpotusorodnas xpomarorpadms.  Fpuseps
HPHMEHE A,

Tonkoeaoiman  w Dyskuasn  XpoMaTorpadun, Teopernieckine  ocHoBR  MeTO0,
Beanuna Ry, ee cann ¢ kovdupununentom pacupesencuns. Meton OUPCACACHHA 3100 BEAHMHH LI,
Daktopsl M Hee  BAMMIOMME.  BYMara s XpoMatorpadii,  HouIomEn,  copbentn s
ronkochodiofl  xpomatorpadmn (TCX) Pacteopurenn s Gymamnofl W todkoc1oitnoil
xpomarorpadim.

FEXHUKD NOAYHEHN XPOMATOIPAMM: BOCXOISLLAA, HUHCXOUILLAA, OAHOMEPHAR, ABYMEPHAS |
Kpyrosas, Dnextpodoperndeckan  OymamHas  xpomatorpams.  Metoasl  KauecTRennoro i
KoJmsee rsernoro anaansa. Bucokoasddertusnas TCX, OGaactu npumenenis,

S0 Coepxspurnseesas Guuonman xposatorpadiis
Cyumocts merosn, Cpepxkpuriveckne (IoHALL. OCHOBHLIC HX CBORCTRA (HA0THOC .,
BRIKOCTL, KOMpmtment andipyinn). Konoukn, odnacrn npusencuns, CpasHesne Metoson
RKXL rasosoil i esepxkpuinieckol (unomanoi xposatorpadim.

0. NICKTPOCCIAPAIOHILIE METO1L
OCHOBHEIC  IPAHUNIGL  WICKTPOCCHAPALHORULIX  pasietennil,  Bapuanin  Meronos:
RAIIAPHBE  SOHHBIH  dektpodopet,  kanwispisii o raxodopes, KANHATAPHBI  Tek-
EKTPOOPEs, KAMAAIPIOE  HIOWICKTPOGOKYCHPOBAINE. MULEUAPHAL ITEKTPOKHIETHICCKaN
XpoMartorpagun M RANIUPHAR  NEKTPOXPOMATOrPAHE,  DUIHKO-XUMHHECKHE  OCHORK,
Anmaparypi detexrops, Moandguunponarne saminumpa, OGractu npumenenmns

5. 0BPASOBATEABHBIE TEXHOJIO1'HH

[Tpn  M3yHCHHUN  TEOPETHUMECKOTO  KYPEA  HMCNOALIVIOTeR Metoaw 1T - NPHMEHEHHE
KOMILWYTEPOR U JTOCTYIE K HHTCPHET-peCYpoaM, HCNONRh3I0BAHNE l.‘l{-!}'lll}ﬂLlIHx HporpaMm Jui-
PACIIMPEHHA  HHPOPMALMOHHOTO  moas,  obecnewenns  yaobe s npenbpuIsoBans  u
CTPYKTYPUPOBAHNS HHQOPMALHN U0 TPAHCPOPMUIHH ¢ B Hanue,

f'I|.1E[Iu,'[HU£CTII!c TCOPUTHHCCKOTD MATCPHIUIR OCVILCCTIARETCH C ITOMOLULIY VICKTPOHHEX
CPEICTH {HFI}'IL'IJHH NPEH HENOCPEACTREHNOM NPOYTEHHE JAHHOTO MATepiim JEKTOPOM,

J‘l.’f.’d OUCHKH OCBROCH N l'm'li'!ﬂ.'lll'!ll'-ﬂ.‘li{ll'h" Mi.llﬂr!l.l:l.'l;i CTYACHTAMHM HL‘IH'I'Hd}"h'rrL'H
TPUAHIHOHHBIC TTHEBMEHHIE B YETHRIE KOHTPOIBH bie MEPOITPHATIEN { KOJNOKBHY MBI KOHTPOJILH IS
padoTL),

]




e ouenkn  ocsocks ICOPETHNICCROTO  MATEPHAND  CTYACHTAME  MCTIONLIYIOTCS
PATHIONIBIC DHCBMEHHBIE 0 YCTHERIE KOHTPO/ILHbIE MEPOTIPHSTHA (KOATOKBHYMBI, KOHTPONLHBIC
PaboT),

Hpi ocwoennn naboparoproro MPAKTHEYMA CTYACHTAM NPEAIAraeTes HHIHBHAYWILHAR
paboTa u paGoTa B MAILIX TPYIIAN. ¢ KA b najayvaer cpod 1auanue,

Haboparopuste  pabors  sunonnswres CTYACHTAME 110 HHAMBHAYAALUBIM - Tpadimkam
COTIACHO METOAHYCCKMM  YRAJHUAM K 1a50paTopHbiM paboTas. cOCTABICHHLIM 110 CAMHOMY
HARHYD Depeteth BONPOCos U HOArOTOBKH K 10opaTOPULIM PABOTAM, CYINOCTL METOMMKH
MCTOONKA HPOBCICHIH |I[]F}L‘_."!U."Il.?lfﬂﬂ. CITHCOK 11 I'I..'[*EITH‘H.[.

Teopernueckue sonpockl, kacaoutnecs 1ol Han usof NadOPATOPHOR  paboThl FOTORNTCH
Cryaentami aoMa. JIonoaHnTentio s J0MAHEro BuInoaHeR s JAAETCH HECKOIBKO 320104 1018
petienun w1 yuehunka,

B naboparopun  nepen  kuucaoii paborol  npenotanareiem NPOBOANTCE  AONYCK K
nabopatoproit patore B Buae yerHoro OHPOCH CTYICHTOR | NpoBsepkoll JoMatnero sagaunsg (20-
30 muw),

CTYACHTLL, TONYMHBUING JONVCK, BLITONHAIOT Aa00PaTOPHY 0 paboTy COrMaCHO METOTHKE.
Bee paGors saxanamsaiores anaaniom PACTBOPA € HEHIBECTHONR KOHUEHTPaledl. BhaHHRIX
MabopanTom.  Beimoauseres  He  memee  3-x HAPAIICABHBIX  onpeaenennii.  Peavasrars
00PataTLIBAIOTC  METOMOM  MATEMATHHCCKOT crartueTiin, Odopvaseres otver no  pabore.
Peayanrath ananusa u gonyeka K paboTe OUEHHBAIOTCA NPENOLARATEACM MO NATHOALIbHO
CHETCME,

L]

6. OHEHOYHBIE CPEJACTBA JLISI TEKYILELO KOHTPO151
YCHEBAEMOCTH, HPOMEKYTOYHOI ATTECTALIH 110 HTOT AM OCBOE IS
AUCHHATLINHBE U YHMEBHO-METOAHYECKOF OBECHEYEHHE
CAMOCTOATEABHON PABOTBI CTYIEHTOR

Peitrnne-komrpoan Nel

I Hemy pasen  kosdpuument  cenexTusroct HPH - BREMEHH  VACPHHBAHKA  OALOTO

coenueHns 15,3 Mun, o apyroro 16,3 sun?

Hemmectnoe coeannenne umeer spems yaepaunanus 19,5 mun. Bpems yiepucusanis s

FeKcana o renrana pasio cootsercreenno 13,7 w 29, 3 s, Oupeneanre, wro »ro 3

coelinnenne, eenn mujeren Kosaua s Gensona 650, wionpena 500,2,  okrana 800,

AnMeTHATERCAna 736,6, TpuMeTnanentana 710.6. MeTiiten Tana Tl

3. Onpegennre  TeMIeparypy  kuneims HPEACIRHOIO  YIACBOAOPOAD, €CAN 10 Bpemd
yACpHuBanuA pasno 210 cex, a Bpema yacpausanua rentana 70 cex ( TemnepaTyvpa
Kknnenns 68.8 rpan) , rexcana 120 cex ( remneparypa kunenns 98,5 rpaa)?

4. € poMoumsio rasosoi Xpomarorpadun nposeaen anaanz 0,10 ¢ NPOJAYKTA HA COACPHAHHE
Oeraoana i denona ( nuomanm niukos pasis 3.2 ¢ 8.4). B kauectse sryrpennero cranaapra
HCIOABIOMAH  UHKIOTERCan, B cranjlaprHoll cMecH HTHX BellecTR 008 ¢ naoums
Xposmatorpadmueckoro muka  Genzona pasra 6.8; drewona 3.6, unkaorekcana 6.3
Buyrpeunuil cranmsapr 0,055 1, spesennsil & AHIIMIHPYEMVIO CMECh, MMEET IO
Xpomatorpadiueckoro mika 4.2, Onpegennre conepicanie Geriona i (peroan B npoavicre.

td

I, Yemy pasen  koupHUECHT  ceaekTHBHOCTH MPH - BPEMEeHH  YACPHHBAHNA  OUHOTO
COC/THHEHNN 5,3 MUH, & APYTroro 6.3 mun?




2. Hewsnectnoe coenpenie nMeer spems yiaepaupanus 19,5 smun. Bpems yaepknnanng v

1o

b

FERCana i reirana parno coorsetcreento 13,7 w29, 3 muu, Onpeneante, 410 910 4
COCIMHERRE, ecan uiaeken Kosava ans Gensona 650, wionpena 5002, oktana 800,
AuMeTHAreRCana 736,6, Tpumetuanentana 710.6, Meruianentana 772,77

Ouipejennte  TeMOCPATYPY  KHIICHHA  NPCACALHOND VUICBOAOPOAA, €CTTH €rO  BpeMs
Yaepausanns pasio 380 cex, u Bpems yaepkupaHus rentama 70 cex ( remneparypa
Kinenis 68,8 rpain) , rexcana 120 cex ( TeMueparypa kunenus 98,5 rpas)?

- C nomonisio rasonoi Xpomatorpadmun nposeeH anaans 0,15 ¢ MPOAYKTA WA COACPKAHKE

Gensoma n penona { NI0LIW IHEOR pastil 3,6 0 54), B kavecrne s YIPCHHErO CTan1apa
HETOABIORAN  HHKIorekcan, B cranzaprnofi emecn arux peweers 0.08 ¢ naowats
Nposdrorpatuieckoro nuka Gensona pasda 5.8 henona 3.6; uMKIOreRCana 6.3,
Buyrpenwnit crawnapr 0,05 r, seeacnnsii n AHATHANPYEMYID CMECh. HMEET  TTIOLELL
XpomMarorpaguueckoro mika 6.2, Onpeneante coaepicanne HeH30na | (penona B npoayvkie,

Hemy pamno paspemesne anyx xpoma FOTPAPHYECKIX THKOB IPH BPEMEHN YICPKHBAN HA
MEPHOro 12 MHH, WIOpOro 13 Mun, WAPHHA OCHOBAHNS IHKOR: nepsoro 13 cer, mroporo
I8 cex?

Henspeetnoe coetiienne nmeer Bpems Vaepaupanust 15 sun. Bpems viaepmusanus s
FERCana W rentaHa pasHo coorsercrsenno 13.7 v 29, 3 mun, Onpeaenute, 4o 7o 3a
cocannenne, ecan niaekcel Kosaua i OGensona 650, wsonpewa 5002, oxrana 800,
anMeTHarekcana 736,6, rpuvernanentana 710.6, mernianesrany 772,77

Onipesienire  1eMOCpaTypy  KUNCHUS  Npeae bHoro VINEBOAOPO/M,  CCIM - €ro. BpeMs
yiaepuupanus pasno 380 cex. a ppema yaepwusanus rentana 70 cex ( reMIepaTypi
Kumeims 68,8 rpua) , rexcana 120 cek ( remnepatypa kunenns 98,3 pau)?

L momommo rasorolt xpomarorpadm fAposeden amarms 010 © npoaykta Ha cogepaanme
Gensona u denona ( naomain nHKon pasin 3.2 1 8.4). B kavectre suyTpenuero cranapta
HENOARIOBRAN  unknorekcan. B cravwgaprioli cvecn stux semecrs 0,08 IRV ITH T
Kpomarorpauueckoro nka Geniona  pasa 6,8 (ienona 3.6; umknorexcana - 6.3,
Bruyrpenannit crangapr 0,055 1, spesennnifi b AHIUTHAHPYEMYIO CMCCH, MMECT IO
Xpomarorpauueckoro muka 4,2, Onpesennie conepianne Gerntona n eroaa B nponykre.

Hemy pasen  woosdpumment  cenerruniocy HPH  BPEMCHH  YACPHHBAHNA  OAHOTO
coeannenna 130 cex, a apyroro 152 cek!

Henssecrnoe coennnenne nmeer Bpems yiaepacnsanng 20,5 sun. Bpema yaepmnsanns s
FEKCONA M reumana pasHo cootsercrenno 13.7 u 29, 3 mun, Onpezenute, uto 710 18
cowimtenne, ecin miekent Kosawa ans Gemsona 650, wionpena 3002, oxrana 800,
fMeTnarescana 736,6, rpumernanentana 710.6, meruanentana 772,77

ORpeteinte  TeMIepaTypy  KUICHUs  npeaeasiono VIICBOLOPOSIA,  €Cin ¢ro  hpems
yaepikusanua passo 380 cek, o npems viaepmusauus renrana 70 cex | TEMITEPAT Y Hl
Kitnenus 68.8 rpan) , rekeana 120 cex ( Temneparypa kunenns 98,3 rpas)”?

C' noMotmio rasosoit xpomatorpadus poseten anamny 0.20 1 npoaykra a coaepkanme
Oensona u enona ( nAomaLH nHKoR pasibl 4.6 1 3.4). B kauecTre BHYTPEHHErO CTanaapia
HenoakioBan unkiaorexcan. B crangapraoit emecn ytux sewecrs 0,18 r naomams
Xpomarorpaiueckoro  nuka Gensona pasta 6.8; evonn 360 unkinorekcasa 6.3,
Bryrpennnit cranjapr 0,035 1, soeteniuil o AHITHIMPYEMYIO CMECH, MMEET MIoNa, 1L
Kpomarorpadmicckoro nuka 4,2, Onpetenire cogepmanme Genions n henonn B npoaykre.
Hemy pasno paspetsenne asys xpoMatorpadimueckns nukon NPH BPEMCHR VACPAHBUHIY
neproro 11 Mun, wroporo 18 Muu, wmpuea ocHOBAUKS NIHKOR: nepsoro ~13 cex. Broporo
18 cex?

Hensnecrnoe coesmnenne nveer spems yacpawnnanun 23.5 mun. Bpems yiepmnsannn s
FERcata W remmana pagno coorsercrsenno 13,7 v 29, 3 mun, Onpenennre, 4to 4o 4a




coeantenite, ecan muaekent Kosava ang 6ewsona 650, wsonpena 500.2,  oxrana 800,
anMernarescasa 736,60, tpumernanentana 710.6, metunnentana 772,77

Onpesennte temMueparypy  KHNCHHS  MpedeibHOlo YEACBOAOPOIL,  CCIIH €10 Rpems
YAepRuBanua pasno 380 cex. a spems yaepwkusanus rentasa 70 cek ( remmeparypa
Kkunierns 68.8 rpan) , rexcana 120 cex ( remneparypa knnesms 98,5 rpaa)?

C nomomeio rasoroil xpomarorpadis nposeten ananuy 0,10 ¢ MPOJAYKTE Ha coepmanie
Oersoma it enona ( naowam nukos pasust 7,2 1 8.4). B kauectse s VIPEHHETO CTARAAPIY
HenoaszoBan unknorekcan. B ocranaapiiol cvecn vtux semecrs 008 1 naoma,
Apomarorpaduteckoro nuka Gemsona passa 6.8; derona 3.6; umkarorexcapa -~ 5.3,
Buyrpennuii cranmapr 005 r, poeacHubl B aHAIHIHPYEMYIO CMECH, MMCET (IOMANL,
Xpomirorpadmaeckoro muka 4.2, Onpeennre coaepumanne Hensonn i gerota B npoayKre.
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Hemy  pasen  KoMppUIBENT CCACKTMBHOCTH  1PH BPEMEHH  VACPIHBANNS  OAHONO
COLAHHEHHA 5.3 MUK, o apyroro 7,3 mun?

Hewinectnoe coennnenie nveer spems yaepwusanna 16,5 sun. Bpems yaepansaims Ui
TeRCaHD o renrana pasno cootsercrsenno 13,7 w 29, 3 sun. Onpeaennte, urto o 3a
coemnenne, ecan naaeken Kopawa aas Genzona 650, monpena 5002, okrana 800,
anMeThareRcana 736,60, tpuMernanentana 710.6, Merninentana 772,77

Onpeemre  reMneparypy  KHICHHA  1PeaeALHONO YUACBOJMOPOIA, €CIH  €ro  BpeMms
vaepamsanna papio 380 cek, a Bpems yacpausanus rentana 70 cex ( temueparypa
Kkunenns 68,8 rpan) . rexcana 120 cex ( Temnepatypa kunenns 98,5 rpaa)?

C nomosio rasonoil xposarorpadmin nposeien amanns 0,14 1 NPOAYETE Ha coaepaanmne
Gemona u enonn ( Ao mkos pasis 3,2 1 4.4), B kavecrne BHYTPEHHET O CTan/apia
HEMOALIOBAH unknorekcan, B crammaprioit emecn orux sewectn 0,07 ¢ naomas
Xpomarorpaguueckoro nuxa OGensona pana 5.8 Qewona 4.6 umkiorekcana — 6.3,
Buyrpennnit crongapr 0,055 r, poeaenimil s AHATHIHPYEMYIO CMECH, UMECT T1I0HLA L
xposMarorpauteckory nuka 4,2, Onpeneanre conepacnmue Sensona u ernonn HPOAVETE

- HeMy panHO paapetienie ABvx XpOMATOrpAadIIeCKIK (IKOR PH BPEMeri YACPKHBUHNH

neproro 120 cek. wroporo 130 cek, Mpura ocHOBARKY THKOB: nepsoro - 13 cek, HTOPOLO
I8 cex?

- Hewspecrnoe coennnenne uveer spems vaepmnpaina 18,3 v, Bpema yaepmupsanns 1

FEKCAHA 1 TeITaRa PABHO CoOTBETCTREHHO 13,7 u 29, 3 muu, Onpeteante. 410 910 3a
coemtenne, ecan nrjesen Kosauu ang Gensona 650, wsonpena S00.2,  oxrana 800,
aumernarexcana 736.6, tpumernanentana 7106, Merwianentana 772,77

.”II]’!t‘,'J,h’.‘J'IIITL“ TeMICPaTYpyY  KHINEHWS NPEAC/IBHOIG  YIENCBOAOPOILE, CCan  ¢ro BPeMs

yaeprasanua pasio 380 cex, & Bpema yacpmupanus rentama 70 cex ( Temueparypa
kunenis 68,8 rpan) , rekcana 120 cex ( remneparypa kunenng 98,5 rpax)”

C nomouieio rasosoil xpomarorpadms nposeten anama 0,10 r npoavkra Ha COUEPHCIHIHE
Gensoaa i hernona ( naou@aan nuxon pasist 3.2 1 8.4). B kauecine suyTpennero cranapta
HCMOAL3OBAN WKAoTeKkcan, B cranmapruoil cmecn iy mewecrs 0,08 r miaoman,
xpoMarorpadueckoro nuka Gensona pasna 6.8; denona 3.6; uMKIOreKcana 6,3,
Buyrpeunuit cranaapr 0,055 1, sBeacHuuIl B AHATHIHPYCMYK) CMECh, HMEET IO
Xpomator padtieckoro mika 4.2, Onpeaennre conepaanne Geniona u peroia v npoaykre,

Hemy  pasen  goo(Gruitnent  CCACKIMBHOCTI  UPH BPEMENN  VACPARUBANMA  O4HOLO
cocamuennn 11,3 s, a apyvroro 12,3 mun?

Henssectnoe coetmienne uMeeT spema yaeprusanns 17,6 MuH, Bpemn yaepausanng s
rexcana uorenrana pasHo coorsercraenno 13,7 w 29, 3 smun, Onpeaeanre, wro 1o 3a
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cocannenne, ecan nHaekcw Kosava min Gewsona 650, nionpens S00.2,  okrana 800,
AumeTnarekcana 736,6, tpumernanentana 710,6, metinextana 772,77

Onpeneanre  remMnepatypy  Kineuns  npesessyoro YIACBOAOPOAR,  €COM €10 Bpems
YACPKHBAUUA paBHo 380 cek, a4 BpeMs vVaepmusasus rentapa 70 cex { reMneparypa
Kurenn 68,8 rpad) . rexcana 120 cek ( Temneparypa kunedns 98,5 rpan)?

C nomouso razosoil xpomarorpadgun pposeacn ananns 0,20 1 n POJAYETA Ha cojgepmanme
Gersona w enoma ( naomanm nukos pasis 3.2 1 7.4). B kauecrne BHYTPEHHETO CTangapra
HENOALIOBAN  inorexean, B cranpapruoil emecn s seieers (.09 I IAOIHA L
XPOMATOIpapHUecKoro nuka Geusonn pasHa 5.8 thenom 6.6: unmknorexcana - 6.3,
Buyrpesnunit cranaapr (L0535 r, ssescuumii » AHUIHIHPYEMY IO CMECh, MMEET 1T0LWa 1L
xpomatorpalmteckoro muka 4,2, Onpeaemnie codepikanne Gensona u erona B npoayire,

Hemy pasno paipemenne gnyx XPOMATOTrPaHIECKHN [THKOB [P BpeMenn VACPKNBANHA
Neproro |1 Mun, BTOPOro 3 MM, IWHPHHA OCHOBAHNSA TTHKOR: nepsore - 10 cek, sroporo |1
cer’

Henssectnoe coestnuenie nveer Bpenst yacpausanus 17,7 sun. Bpems yaepwunanmsg Ui
FERCAHA W rentana pasHo coorsercrsento 13,7 u 29, 3 s, Onipeaennte, vto 910 3a
Coclmnenne, coin miekent Kosuva aas Gensona 650, Hionpena 5002,  oxrana 800,
aumernnrexcana 736,60, rpusernanentana 710.6. MeTinanen rana 712,717

Oupeseante  remueparypy  kuneuns MPEAEARHOTO  YIACBOAOPOAR. €ClH  ¢To  Bpems
YACPHRHBAHUA papHO 380 cek. a spems vaepmusanus remang 70 cek ( Temaeparypa KHNeHuH
O8.8 rpan) , rexcana 120 cex | temneparypa kunenns 98,5 pay)?

C' HoMOIIBIO TA30ROI XpoMaTol pacpin mposeaen ananns 0,10 ¢ npoavira wa COACpPARaH e
Gensoma i pernoa ( mIomamm mKon paskb 3.2 1 8.4), B kavectne suyrpensero CTanAApTA
HConLI0BaH  uuknorekean, B ocrangaprnoil cMecn orux pelnectn 0LO8 1 naowaas
xpomarorpadmueckoro nuka Gewsona pasia 6.8 dewona 3.6; umkrorekcany 6.3.
Buyrpennuit crangapr 0,055 r, spetennsii » AHIHIHPYEMYI) CMECh, HMEECT 0L
Xpomatorpaduveckoro muka 4.2, Onpeneanre Codepaanie Densona u (henoa b npoayKTe.

Hemy  pasen  koopdmment cenexrusnocrn NPH BPEMEHH  VACPKNBAHHA  OAHOIO
coesmenns 1,3 sun, a apyroro 1,6 mun?

Hewsuecrnoe coemmenie mveer npemy yAaepannanug 25,5 smun. Bpems vaepkunannn 11
fekcana u renrana parno coorsererrenno 13,7 W 29, 3 s, Onpegeanre, 1o 1o
cocanuenne, ecnn nraexcs Kosaua an Gensona 650, nionpena 5002, oxrama 800,
AMMETHIreReana 736,60, Tpumetuanentana 710.6, merwanerrana 772,77

Onpereanre 1eMneparypy  KHIeHus NpeaeibHoro YIACBOJAOPOAN, €M €ro  BpeMs
Yaepacupanus pasno 380 cew, a mpems yaepiusanns rentana 70 cek ( TEMIEpaTypa
Kunerun 68,8 rpan) , rexcana 120 cex ( remieparypa kunenns 98,5 rpan)?

L HOMOIIBIO ool xpoMaror pad fponeaen ananus 0,12 1 npoavira ua cotepmranme
Gersona u herota ( MAOLWTH THKOR pasnul 3.2 1 9.4), B gavectse BHyTpenero CriHapra
HCHOIL30BAN. uKIorexcad. B cranpaprioit ovecn srux sewtects 0.08 IOLLLLE
Xposmarorpaduueckoro nuka Sewsona pasda 6,8 penonn 3,00 unkaorexcana -~ 4,3,
Buytpennuit cramgapr 0,035 r, seedeHubii ® AHATHIHPYEMYIO CMECH, HMEEeT N0l
Npomatorpadmueckoro muka 4.2. Oupeaenure conepmanie Gewsond i (henoan v npoaykTe.

Hemy panno paspemtenne asyx XpoMarorpadmueckiy nuKos PN BPEMEHH YICPAHBAHIY
HepBoro 1.2 Muth, sroporo 12,3 Mus, WHPHIA OCHOBAHHS KOS nepsoro -1 cex, sroporo
19 cex't

Hempeetnoe coesmnenne mmeer ppems yaepwunanng 17,5 sun. Bpesmst yaepmusanus 1
FERCAHa W renrana pasio coorperersenno. 13.7 w29, 3 mon. Onpeaenure. vro 910 34
COCAMHCHRE, ccap nHackenm Kosawa jns Gewsona 630,  wsonpewa 5002, oxrana 800,
AuMeTHarekcana 736,60, tpumernanentana 710.6, mernanentana 772,77
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Onpegennre  TeMuepaiypy  KHHEHHA  [PEACILHOTO YLICBOLOPOLL, €T/ Cro  BpeMA
yiepacunanng pasio 380 cex, a BpeMs yaepmusanns rentana 70 cek ( TeMueparypa Kunenmns
68,8 rpaa) . rexcana 120 cex ( remneparypa kiunenns 98.5 rpan)?

C novonwio rasopoli. xpomarorpadmn nposenen anasns 010 © npoaykra ua conepianne
Gersona w denona ( naoma nukos pasus 3.2 0 8.4), B kavccrse B YTPEHHEID cTanaapra
HCNONB3ORBAH  LMKnorexcad. B cranaapruoll emecn vrux pewecrs 008 r nuowmais
XPOMATOrpaGHueckoro  nukd Oemsoaa pasda 6.8 denoaa 3.6; uukitorekcana 6.3,
Brytpenmnit cranaapr 0,055 r. BRCACHHBIN B aHATHIMPYEMYIO CMECH, HMEET MAOMULALL
xpomarorpaduucckoro nnka 4,2, Onpedeante coaepmanne Gensona n enona s npoaykre,

Peivrmnr-konrpoan Ned
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Hemy pasen  kod(ypuuuent CenekTHBHOCTH  PH  BPEMEHH  VICPKUBAHHA  O4HOTO
COCMHERNA 1.3 Mutn, u apyroro 6,3 mun?

Heraneernoe coennenne umeer spema yaepunnanns 16,5 mun. Bpems vaepausanus 1/s
FERCaHa W renTana papHo cootsercrseHno 13,7 w29, 3 mun. Onpenemare, 1o 1o 4
coemdenne. eonn midekenl Konaua ans Gemzona 650,  wisonpena 500.2, oxrana 8O0,
aumernarekeana 736,6, tpumerunnentana 710,60, meruanenrtana 772,77

Oupedeanre  Temueparypy  KHOCHHA  HPEACALIONO  VIIEROAOPOAL. CCAH €ro  BpeMs
viaepuupsanns pagHo 380 cex. a spevs yaepaupanus renmana 70 cex ( Temneparypa
kumnctng 68,8 rpad) , rexcana 120 cex ( remneparypa kiunenns 98.5 rpan)?

C nomontsio rasosoit xpomarorpadun nposesen ananis 0,18 r npoavera ua conepaanie
Gernoima w denona { naomat miwor pantn 4,2 1 6.4), B kauccrne sy (peHHero cranapta
Heroaropad  urkaorekean,  Boeranmaprioi emecn arux sewecrn 0,07 ¢ nnomas
Xpomarorpaieckoro nuka Genwsona pasia 5.8 Qenona 3.6: umKaorekcana 6.3.
Buyrpennuit cranaapr 0L055 1. seejeHuuii B apaInsHpyeMyio cMech, HMeeT niouain
Xpomatorpadueckoro nuka 4.2, Oupeaeante corepranne Gentona u Genona B npoaykie,

Hemy pusHO paspeienne anyxX xpoMatorpa@uueckuy MHKOR PR BPEMEHH VICPKIBAHIN
Hepsoro 1.2 Mk, BToporo 1.3 i, tHpiHa 0CcHOBINES THKOB! nepsoro ~11 cek. nroporo
19 cex?

Henecrnoe coemmenne meer spems vaepmuranus 17.5 smun, Bpemst yaepwunanng ais
FERCaHa 1 rentana pasno coorsercrsento 137 w 29, 3 smun. Oupegenure. vro 1o 1
coeiHenne, ecmn miexen Kosava ans Genzona 650,  wionpena 5002, oxrana 800,
Anmernirescana 736,60, tpumernanentana 71006, merwanenrana 772,77

OnpeneanTe  TEMIEParypy  KHICHHY  (PEICTRHOTO  YITICROAOPOLL,  €CAH  €ro  Bpems
vaepwuparns pasio 380 cek, a spemst yaepinsanng rentada 70 cex ( temnepatypa
knnenns 68,8 rpaa), rexeana 120 cek ( remneparypa knnenns 98,5 rpan)?

L nomMoubio rsosoil xposarorpadmi nposeden anaans 0,10 1 npoaykra Ha copepkanie
Oersosa i enoaa ( nnomann mkor paset 3,2 1 8,4), B kanecrse suyrpeniero cranapra
HenmoawIoBan unkdorexcay, B ocranaaptHoil emecn artex sewects 0,08 1 nnomani
xpomarorpafinueckoro nnka Gensona pasda 6.8 denona 3.0; uuknorexcana - 6,3,
Buyrpennnit crangapr 0,055 r, BReACHHBIT B QHRAHIHPYCMYIO CMECH, HMEET UI0LAIL
XpomatorpaguHeckoro nuka 4.2, Onpeaeante conepranie 6eHoma M penota B npoaykTe.

Hemy pasent koathHUUHEHT CEACKTHRHOCTH NPH BPEMEHN YICPRKUBAHKA O1HOT0 COCANHEHN
0,3 M, a apyroro 1,3 mun?

Hewaneetnoe coeunenne uMeer spems yaepsusanns 18,5 s, Bpems viaepaupanua s
TEKCHHD W renTada pasHo cootsercraenno 137 uw 29 3 mun. Onpegennre, wro 210 3a
coesHenne, et wraekes Kosaua g Gensona 650,  msonpena 5002, okrana 800,
mMeTnarekcana 736,6, rpusmerwanentana 710.6, merwanentana 772,77
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Onpeiennre  TeMIeparypy  KHOCHUS  OPEICILHOID  YIICROJOPOLL, LI ero  BPeMa
vaepasupsanns pasio 380 cek. a ppess yaepansanng remtana 70 cex ( TeMneparypa KHieHmns
68,8 rpaa) , rexcana 120 cex ( remneparypa knnewnn 98,3 rpan)?

C nomousio ratosoil xposatorpadun nposeaen anaans 0,18 © npoaykra ua cotepkanie
Oersona i (penosa ( niomamm UKo papisl 6.2 1 8,4). B kavectse BHyTPCHHETO CTanapTa
MCIIONILI0Bal  uuknorekcan. B cranaaprioil omecn orux semecrs 08 1 moowadn
xpomarorpadguieckoro nuka Gewzona  pasna 7.8 Qedona 3.6 uMEIOreRcana 6,3,
Buyrpeunuit cravaapr 0,055 r, speaennndi B aHATHIHPYEMYIO CMECh, HMECT [LIOILMAL
xpoMarorpaguucckoro mika 4.2, Onpegennre conepikanne Gensona n heHona B npoayKTe,

Uemy pasHo paspeitienne AByX XpPOMATOTPAHUCCKUX MUKOB NPH BPEMEHN VIACPAKNBANNA
Meproro 2 MuH, BTOPOTro 13 MHH, WIHPHHL OCHOBAHIA THEOR: nepporo —13 cek, sroporo |8
ceR’

HewapecTnoe cocitnenne nveet spema viaepkusanns 21.5 mun. Bpems vaepsusanus Ui
FERCAHM W TeNTaHA pasHo cootsetcraento 137 u 29, 3 mun. Onpeseamre, uto 1o 3@
coedntenne, e miaeken Kosawa s Gewsona 650, wsonpena 5002, oxrana 800,
Jumernarexcana 7366, rpumerwanentana 710,06, mernnnenrana 772,77

Onpeneante  TemMuepatypy  KHNCHHS  NPEACILHOND  YIACBOAOPOML, €M €0 Bpems
yaepamsanus papno 380 cex, a spems yaepimusanna rertana 70 cek ( TeMueparypa Kiuinenus
O8.8 rpan) , rexcana 120 cex ( rempeparypa kunenns 98.5 rpaa)?

C nomousio rasosoit xpomatrorpadun nposeaen anaans 0,10 1 npoaykra wa cojepikanme
Gersoa n denonn { naomaan mukos pasis 3.2 1 8,4). B gatectse BHYTPEHICIO cTaniapTa
HENoaLIoBaN  wnkaoresean, B cransapruoi emecn vimx semects 0,08 ¢ naowans
xpomartorpahuteckoro  nuka Gensoaa pasia 6.8, denoga 3.6; nnkgorescans - 6,3,
Buytpennudt cranmapr 0,055 r, BBeACHHL § AHLIHIHPVEMYIO EMECh, HMEET HAOLLALL
xposarorpapudeckoro nnka 4.2, Onpenennre coaepikanne Gensona i eHoNa B NpoayKTe.

Hemy paseit  K0MPHINEHT  CCNCKTHBHOCTH  [PH  BPEMCHH  VACPKHBAHUA  OJIHOTO
coeiienns 8,3 mun, o apyvroro 6.3 mun’?

Henspecrioe coeunenne imeer spems yiaepmnnanis 22,5 i, Bpems yaepmusanis (s
FeRCAHD M TenTani pasio cooTsererrenno 13,7 u 29 3 mun. Onpeaeante, 1o 2o 1a
COCIMHCHME, cotn mHaeken Kosava s Gensona 650, wonpena 5002,  oxrana 800,
ausMeTHaTreRcana 730,60, tpumernanentana 710.6, metuinenrana 772,77

Dupepenure  TeMnepaTypy  KHICHHA  NPEACILHOTO  VIICBOAOPOSL, €CHH  ero  BpeMs
VACPAUBAHAA paBHO 380 Cek, a Bpema yviepawupanus renrana 700 cex ( TeMIEpatTypa
kurennn 68,8 rpa) | rexcana 120 cex ( temnepatypa kunenint 98,5 rpan)?

C nosomsio rasosodt xposarorpadgmn oposeaen anamd 0,15 1 npoayKTa Ha CoaepiKanue
Genaon 1 ienona ( naonam nukos pasiu 7.2 1 3,.4), B kauectne BHYTPEHHETO CTARINPTA
HCHOABIOBAH  UMKnorekean, B ¢ramtaprioit eMecn amux sewecrs 0,08 1 naomas
XxpoMarorpadguieckoro nika Gensona pasia 6,8 denona 3.6) unkiorexcana 6.3
Buytpennnfi cravnaapr 0,55 r, BHREACHHBA B AHATHIHPVEMYIO CMECH, MMEET [LIOUALL
xpomatorpadueckoro nuka 4.2, Onpegenite coepranue Gensona u peHona s npoayxre.

Bonpock & mmery ¢ onenkoi

2.

3.

13 mem npenmyiiectaa vnoenTrol Xposarorpadiy nepet (pponTaibHoil 1
BLITECHHTEALHO

Homeny npeanoanTaT HCHoILIoBATE BEARYHIY HCNPABICHHOTO 00beMa YICPKHBAHN, O
He YACpANBACMOro odsema”

Kakue neusynnl xapaktepuayior shexrnsnocts xposmarorpadiueckoil kononsu? Kax ee
NOBLICHTLY

Kax onennsaior sppec tninoeTy pasieaeHns B xposarorpahun’




12.

13!

14.
15.
16,
17.
I8.

19,

22.
23,

24,

20.

27
28,

[Mouemy supaenne 1y = DF, caumaior 0CHOBHBM YPaBHeHHEM xpomarorpadun?

aKue 4HeI0nne THAMEHHS MOKET NPHHHMATL Beanunna /)

Kakopo Teopernieckn MURHMAILHOE THave e

OGuscnute, nouemy np G01LWHN OGLEMAX VIOHPORAHIE XPOMATOIPAPHYICCKIE THKH
MOAYHMOTCH HISKHUMH W IWHPOKHME T

Haimre annny xposarorpadmieckoit cononku, ecnn H = 0.1 am, a N = 10000,

Kak smsier ckopocth notoka ta MpQer TuBHOCTE XPOMATOr paduyieckoil konotku’?
TMocTpoiiTe rpadui 3aRHCHMOCTI BeIMYHILL [T 0T CKOPOCTH NOTORA B FASOROH 1
KIIKOCTHOH XpoMaTorpadmu.

Hpenommre npakTHIeckne PEKOMEHIATHN UK YENIRIIHOTO PAICACHUA ABYX REILECTH
HEXOI 13 TEOPUI TEOPETHICCKHX TAPEIOK, KHHETHUCCKOI TEOPHI I OCHOBHOTO YPABHEHHA
xpomarorpapun Vo = DI,

”I:.'ﬂ!t?."-i}' HERCTATEIBHE CIHIIKOM RBICOKHE W OMCH L HHAKHE SHOYCHHA H'."‘I'}!iHIHIIiI.HECHTU[i
pacipeneenns’

TTnomany nepexpriBass (HKoB ABYX BELLECTR ¢ PABILIMH KOHILEHTPALHAMH npu Ry = 1,0
coeTanamet ~2% o1 ux O6IEH IIOMAN; NPH KAKOM JHaueHin K repespunasie
yMeHbiuures no ~0,1 %7

B kainx eaynaax Momno 1oournes MIAOBIETROPHTOALHOID PAYICTCHMSA JBYVN BeIIECTE, eCliu
a< 1.1 um-ag=>357

Kakie XpoMaTorpalpuueckine ye10Bmns Haao MEHSTL, STOOK YMEHBIINTE BICIAL B BEIH HHIY
frpex cocrasiomux ypasiennst Ban-leemrepa’?

[Kakue xposurorpaduseckie napaMeTpi MOKHO HCTIOMBIOBATH 118 nacH TH(HKALMI
KOMIOHEHTOR CMecn”!

YROHUTE BOIMOHOCTH I OIPAHUYCHIS PATHBIX KOAHMECTREHHBIX METO0B XPOMATO-
FPaIYeCKOro M,

HasosiTe HETOMHIKN CHOTEMATHYSCKUX NOPEHOCTER TP xpoMaTorpadnueckins
ONPEALICHIAN.

Kakue peecrea 00LIHHO CANVEAT L‘Iﬂpﬂ'i”ﬂﬂ-lll CPUBHCHHS npu l.‘[[[}EHC.’IGJIHH HHJIEKCA
Konavua?

[Tovemy peayanTaTsl LACHTHHKAIMHE BetecTs GONee HICKHEL SCI HCNOILIONITY
HHACKCHI YACPWHBAINA, 8 e Yaepanpsaemuiil odnem?

Py ananise eMecH i Tpex KOMMOHCHTOR METOA0M [ H30KHAKOCTHOH xpomarorpadum s
OTEPATOPA HEIARUCHMO JIPYT O APY I NOAYMHAN XpoMaTorpamset, Kak noarsepanrn
HAJIMHE OJHHAKOBLIX KOMITOHEHTOR B CMECHX 110 1OAYHEH M XpoMaTorpasman’ Kax
O(POPMISIOT XPOMATOTPAMMEL M KAKHE TAHHBIE A0AKHBE OBITH B OTHCAX K HIM!

Hyo Takoe FFIL-‘.[Hﬂ‘H THOY 'I.TII('IHPUHHIIHE. KAKOEe OHO JaeT Eipﬂli.‘\'{}'l!lﬂl"f'ﬂﬂi.’

[Tpeanomknre yenonus pasieaeHns 1-yIrIeBOA0POIOR H APOMATHMECKIX COCTHHEH Ml
METOOM TRSOUWHAKOCTHON XpoMatorpagmi. Kakue HenoAsnmnbie (hasbl 0 MAKCHMMILHBE
paGoune TEMIEPATYPLE HYKHO PEKOMEHAOBATE

I':{l!\' BRI OTHOCHTECH K chﬂJl}']ﬂlIwM}" }'THI:TFHUI.{:PI HH MASOGKHIKOCTHAR HP[]MH'I'HI’DEHI}HR GJHH
W3 AYHITHN XPOMATO! PAPHICCKIN METOA0B AHLIH3A HEOPTHHUIECKHX BetecTn” Orper
HOACHHTE,

Kakoii acresrop sei BROPAIH Gul 0pn anamine o0bekToB OKPYRMOLIEH CPent Hit co-
AepaEane necTHAos!] YKauTe Ye10sHs 1PUIOTORICH IR 0DPaing 1 nposeaeHs
FRAOXPOMATOTPAHICCROrO pasaeacHus.

Kakopa pojik OCHOBHBIX YHIOB B F0BOM W KHAKOCTHOM XPOMATOrpadax BLUCOKoro
Aanaerin! Hro o0umero n KakoBe! PRI IMaILiLe oraning’

Cpasinre poin HOAMGKHEN (A3 B TI30AHAKOCTHORN AKHAKOCTHON XpoMatorpadinm.
Kakosa pois n038pnoctn noAsRHON (adnt IPpH pas et oprannicckins coeenii,
HAHPIMEP TPH pasIenennn niomepos Genaoia?




29, Kaxon sapuant sercokospPes nanoi minakoc ol xpoMatorpagmmn as sudpati Ou npn
PASICHCHHUN AMHHOB, COMPTOR, H-YTIEBOAOPOIOB; HOPMAILIO- WK oOpateHHo-hatossii
Hpeanoainre cxemy XpoMarorpaguaeckoro pasieaemns,

30, [lpeutomnre yeaoBHa XPOMATOrpadiieckoro pasiencHun eMeceil; 1) aMuHokue1or: 2)
AIY, Co(Il), Fe(I11), Cu(ll); 3) Na', K 1 Ca® meroaamu nonoobMenuoll # HoHHOH
xposarorpapuu.

31 B oues pasuuia Memay XUMHHeCKH MOARDHLHPOBAHHBIME B AHHAMHHECKN
MoanHIHpoBanHBMA cophenTamn”? Poas moandukatopos? [pusemirre npumepst,

32, Kakumu Aetektopumi HAAO NOALIOBATEEH B HOHOOGMEHHON, HOMHOR 1 HOH-HapHoil
XPOMATOrPa i PR PUAICTICHIN OPraHNYECKIY I HEOPTaHIeckiy petectn’

33. Yro takoe nporpaMMHpOBAHHE TCMIEPATYPBI, TOUEMY OHO TIO3EOIAET VIV ULIATE
pasaenenue”’

34. Kakopa nociegoparensnocts amouposanmst CoH g, C oMoz n CyHyg ¢ spemenen
yaepausania 14,00 12,50 108 ¢ p yenosuax arcoro e tTHBHON KITROCTHOI xpo-
MATOTPAi ¢ HOPMAIBHEIMK 1t OOPAIICHHBIMI CTATHOHAPHBIMU (hatamu’

35, Kakonsl npesmymectsa Asyxmepioll Xpomartor padmn iepet npoctol 0anoMepon
Oymuaaudolt wan TCX?

306, Kox waen rauunposatk N8 THA oprasmyeckny coeannenmi o meroge TCX?

37, Kax suionnnts KoauuecTseHntit ananns 8 meroae TCX?

Sapamun an CPC

[ HMemy pasno pasperienue nyx XpoMatorpauueckix IHKOR P BPEMEHIl VACPKHBAHNY
MepBoro 2 Mill, Bropora 13 Mith, ITHPHHG OCHOBAHKA NHKOB: nepsoro 13 cek, nroporo 18
ceK’?

2.Henspectioe coennene nMeet spema yaepmusanin 21,5 mun, Bpema yaepausanns wi
[eKCAHO W FenTaHa pasHo cooteercreenno 137 w 29, 3 muu. Oopeaenmre, uro »1o s
coeaunenne, ecan uuaeken Kosawa s Oensona 630, wsonpena 5002, okrasa 800,
Aumetnarekcada 736.6. tpumernanenrana 7106, mernanenrana 772,77

J0npeseante  reMueparypy  KHICHHA APEACThHOr0  YIACBOAOPOIA, €CIH  €ro  BpeMs
yhaepannanna panio 380 cex, a speMs yaepanpanin remrana 70 cex ( TeMICpaTypi KHIEHHA
68,8 rpaa) . rescann 120 cek ( remMueparypa kunenns 98,5 rpau)?

4.C noMowso rasoroil xpoMatorpadn nposeaed anans 0,10 © npoaykTa Ha coaepaianne
Gensona u penona ( naowann nukos pasisl 3.2 1 8.4), B kavectse suyTpeniero eranaapra
HENoAB3oBan  uuknorekcan,  Bocrampapruoil emecn yrux sewects 0,08 1 nonow@as
XPOMATOrPAdHICCKOro nuka  OeHona pasna  0.8: denona 36 uMKI0reKcaHa 6,3,
Buyrpenunii crangapr 0,055 1, sBe/leHHBI B aQHAIHZIPYEMYIO CMCCh, HMMEET ILI0ILEL
xpomatorpaduaeckoro muka 4.2, Onpeaeanre cogepaanme Geniona v perona B npoaykre.

SHemy  papen  ROMPOUIMEHT  CENCKTHBHOCTH  HPH  BPEMEHK  YVACPKUBARNA  OIHOTO
coemmrenns 8.3 mun, a apyroro 6.3 mun’?

0. Henpectnoe coenmueHne nveer Bpems vaepamsanng 22,5 vuu, Bpems yaepkusanns Uis
FERCAHA M FEnTana paBHo cooteercraenno 13,7 w 29, 3 mun, Onpesemre. 4ro 510 1a
coeamuenne, ecan uuaekcs Kosaua s OGewsona 630,  wionpena 500.2.  oxrasa 800,
JmMernarekcana 736,60, pumernanentana 710,60, meruanenrana 772,77

Tnpeaemnte  TeMOCPATYPY  KHINCHAA  NPEACIBHOIG  YIJICROJOPOAL, €Il €10 BpeMs
yaepacnsamns pasio 380 cer, o BpeMs ViepmHBann renrans 70 Cer ( TEMIEPATY Pl KHIEHHS
OB.8 rpaj) , rexcana 120 cex ( remueparypa kunenns 98,5 rpaa)?

8.C nomomsio rasosoll xpomatorpadun nposeaeH asanuy 0015 1 npoaykra na coaepianne
Oensona 1 genona ( naomaan nukon pasibl 7.2 1 345 B kavectse BHYTPEHHErD CranaapTa
Henoaniosan  uuknorecad.  Boocrapnapruoi emecn vmx sewecrs 0,08 ¢ noomans
xpomarorpadiaeckoro  nuka Gewsona  pasna 680 Qenona 3.6 UMKIOIEKCAHR 6.3,
Buyrpennnii crangapr 055 1, BEeACHHBIL B AHATHIMPYEMYIO CMECH, HMECT [UIOLIILL
xposatorpadinaeckoro nuka 4.2, Onpeagimre cogepmaine GeHiona 1 heroaa B NPOAYKTE,

14
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3. Onpenenenne

Xponarorpading.
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5.

{1,

FA3OMMAKOC THOH XpoMartorpadum,

NAOPOPIAHNYCCKHX  NECTHHMAGE B WO

Haenmndukanms coeamuenit Metoiom Tonkocaoloil xposarorpadim,
Haentnikanns coeamnennit MeTosoM rasosoit xpomarorpadun,
Onpesenenne KOHCePBUPYIOUINK 100BOK H aHTHOKCHIIHTOR GeIKOr0AbHbIX HATH IKAX

MeETO oM

P3O IKOT THOR

Onpeaeienine KaTHOHOR BOAE METOIOM KAMRJUSIPHOTO SOHHOTD erTpodopesa,
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8. MATEPHAIBLHO - TEXHHYECKOE OBECHEYEHNE

I Teopernuecknii kype.
SCKIE IPCIEHTALHN (JIHeK)

2, lpakrikym
I, Been amanmrnveckie, rexmmieckie.

2. Psoswiil xposarorpad « Kpueranis ¢ ACTEKTOPAMM MO TCHIONPOBOANOCTH,

JUXBATY 0 KATHIISPHBIMI KOSOHKAM 1,

ANCHHTLTHH

3. Cuerema kannangpioro sextpodopesa «Kaness
4. OGopyrosaine 18 TonKoeI0HHO Xposarorpadiy

WIEKTPOHHOM Y
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