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MeToanyecKHe yKa3aHUs
K JIAOOpPaTOPHBLIM padoTaM

Pa3den I. besaku

JlabopaTopHasa pa6ora 1
PacnpeaenutesibHass XxpoMaTorpadusi aMUHOKHCJIOT
Ha 6yMmare

B mHactosiee Bpemss MeTon Xpomarorpaduu SBISETCS OIHUM
U3 HanOoJee MPOCTHIX, OBICTPBIX U TOUHBIX METOJIOB aHAJIU3a CIIOKHBIX
cMmeceil BemiecTB. OH OCHOBAH Ha pa3IMyUsIX B CKOPOCTH MEepeHoca pac-
TBOPCHHBIX BEIIIECTB B CUCTEME JIBYX (a3, 0JIHA U3 KOTOPBIX MOJIBHKHA.

[Ipu xpomarorpaduu Ha Oymare HEMOJABMXKHOU >KUIKOU (ha3oit
SIBJISIETCSI COPOMpPOBAHHAsI HA MMOBEPXHOCTU OyMaru Boja, a MOJBHK-
HOM — CMeCh Pa3fIMYHBbIX OPraHUYECKUX PACTBOPHUTENCH, HACHIIICH-
HbIX BOJOW. PasmeneHue BemiecTB METOJOM XpomaTorpaduu
Ha OymMare MpOUCXOJWT B TOM CIlydae, €ClIu 3TH BEIIeCTBa CYIIle-
CTBEHHO Pa3IM4yaloTCsl MO CBOECW PACTBOPUMOCTH B OOCUX JKHIKUX
¢dazax. Merton pacmpeAenuTeNIbHON XpomMaTorpaguu aMUHOKHUCIIOT
Ha Oymare 3akiro4aeTcss B TOM, UYTO KaIllll0 CMECH aMHHOKHCIIOT
HAHOCAT Ha CTApPTOBYIO JIMHUIO XpoMaTorpaduueckor Oymaru, KOHeI|
KOTOpPOM OITyCKAalOT B CMECh OpPraHMYECKUX pacTtBopurelieii. Uem
MEHbIIIE PACTBOPUMOCTh AMHUHOKHCIJIOT B BOJIE U 4e€M OOJIbIIIE UX pac-
TBOPUMOCTb B OPraHUYECKOM PACTBOPHUTENE, TEM OBICTpEe OHM JBU-
KyTcs 3a (POHTOM OpraHudeckoro pactBoputens. IlomokeHue
aMUHOKHCJIOT Ha Oymare MO>XKHO OOHApYy>KHUTh MPH IMMOMOIIY IIBETHOM
pEeaKIuy ¢ HUHTUIPUHOM.

[ToaBM>XHOCTH BEIIECTB MpU Xpomartorpaduu Ha Oymare Xxapak-
TEPU3YIOT ¢ TOMOIbID ko3 dunmenra ckopoctu asmwxkenus (Rf),
IPECACTABIISIOIICTO COOOM OTHOIICHUE pacCTOSHUSA (MM), POHIEHHO-
r'O BEIIECTBOM OT JIMHUM CTapTa, K pacCTOSHUIO, MPOHIeHHOMY (PpOH-
TOM PacTBOPUTEIS.

paccTosiHKe, MPONJIEHHOE BEIIECTBOM
paccTosiHue, MPONIEHHOE PACTBOPUTEIEM

Rf =



PaccrosiHue, nporaeHHOE aMUHOKHUCIIOTOM, U3MEPSIOT OT MECTA €€
HaHECCHUs JI0 cepeauHbl naTHa. Rf sBisieTcs XapakTepHOH BETHUUHON
JUISL KQXKJI0M aMUHOKHUCIIOTHI ¥ TIOCTOSIHEH MPU TaHHBIX YCIOBUSIX.

Obopyoosanue, peakmugvl. CyIIUILHBIA MKa®d; dJIEKTpHUUYCCKas
IJIMTKA, KaMMUISIPHBIC MUMETKH, KIOBETa dMajJdpOBaHHAs, OyTaHOI,
yKCycHas KucioTa, Bojga B cootHomenun 40:10:50; 0,5 %-it pactBop
HUHTHJPUHA B alleTOHE; CMECh aMHUHOKHCJIOT.

Xox padoTnI

Jlnst mpoBeAeHusl aHaiu3a O€pyT MOJIOCKY XpomaTorpadudeckon
oymaru mupuHou 1,5 u mmunoit 12-14 cm. Cmech aMHHOKHCIIOT ((he-
HWIAJaHWHA W TJIMIMHA) HAHOCAT B BHUJE TOYKH Ha CTapTOBYIO JIU-
HUIO, MPOBEJCHHYIO MPOCTHIM KapaHJAIIOM Ha paccTOsHUM 1 cM OT
KOPOTKOTO Kpasi Oymaru. PacTBOpel aMHHOKHCJIOT HAHOCST CIEIH-
ATHHBIMU KaNMWIISAPHBIMU TUIIETKAMU, HE JOMYCKas pPacIlIbIBaHUS
HAHECEHHOT0 pacTBOpa 0 NaTHa auameTpom 6osee 0,2 cwm.

B npoOupky, ciayxaniyro xpomaTtorpadudeckoil kamepoi, Haiau-
BalOT 1 MJI BEpPXHETO CJIOS PACTBOPUTENS M 3aKPBIBAIOT MPOOHPKY
npookoi. Ilosocky xpomarorpaduueckoi OyMaru ¢ HaHECEHHBIMU
AMUHOKHCJIOTaMH OCTOPOKHO MOMEIIAI0T B MPOOUPKY C pacTBOPUTE-
JeM, ciensl 3a TeM, 4TOObl pacTBOPUTENIb ObUT HIMKE JIMHUU CTapTa.
YKpeIisroT XpoMaTorpaMmy B MMPOOUPKE, KOTOPYIO CTaBAT B IITATHUB
nox Ttsaroul. Ilpouecc xpomarorpadupoaBanust aimurcs 1-1,2 yaca.
[To okoHYaHWY YKa3aHHOTO CpOKa OTMEUAIOT KapaHAalloM Ha Xpoma-
TorpaMme (POHT PACTBOPUTENS U BBICYIIMBAIOT XPOMATOTpaMMYy
HaJl INIUTKOM. 3aTeM XpomaTtorpammy mpossiisitoT 0,5 %-m pactBopom
HUHTUApUHA B arneroHe. [locnme ncnapeHus: aneToHa Mpu KOMHATHOMN
TEMIIEpaType XPOMaTOrPaMMBbl MIPOTPEBAIOT HA TUIMTKE J0 MOSBICHUS
MSATEH aMUHOKHUCIIOT. XpoMaTorpaMMmy JOCYIIMBAIOT HAa BO3JyXe MpHU
KOMHATHOW TeMIlepaType, OTMEUYAOT PaCIOJIOKEHHE aMHUHOKHCIIOT,
BBIYHCIISIOT X Rf-uHCKCH.

Cnenanrte pUCyHOK ITOJYYEHHOM XPOMATOTPAMMBI WIIM TTPUKIIEH-
T€ B T€TPaJlb U CPOPMYITUPYUTE BBIBOABI 10 PE3YIbTATAM OIIBITA.



JlabopaTopHas pa6oTa 2
KayecTBeHHbIE peaKiu1 HA OeJIKH

Metonpl KayeCTBEHHOTO OOHapyXeHHs OeJIKOB OCHOBAaHBI
Ha JIByX THIIAX pEaKIMi. a) yHUBEPCAIBbHBIX; 0) cHerudHUUecKux
(1Mo aMUHOKHUCJIOTHBIM PaJIMKaiam).

Obopyoosanue, peakmusvl. 0aHs BOISHASA, TPOOMPKH XHUMHYEC-
ckue, ctakanpl xumudeckue Ha 100 My, mumeTkH, TpagyupoOBaHHBIC
Ha l, 2, 5 u 10 mu1; nakmycoBas Oymara, xjopun Hatpus (10 %-it),
cyibdar ammonus (HachIeHHBIH), ruapokcut HaTpus (10 u 30 %-ii),
cyabpar memu (1 %-it), munaruapun (1 %-ii B anerone 95 %-om),
o-Hadron (0,2 %-ii cimpTOBOI pacTBOP), TUTIOOPOMU] HATPHS, JICIs-
Has YKCYCHasl KMCJIOTa, CepHasl, COJITHAs ¥ a30THAsl KMCIOTHI (KOHIL.),
autput Hatpus (0,5 %-it), cynsdanmnosas kucimota (5 %-s), kapOo-
HaT Hatpus (10 %-ii), pacTBOp IIFOMOMTA HATPHS.

Mamepuanwi

Hepaszbasnennwviii 6enok Kypunoco sAuya TPEACTABISET COOOM
npumepHo 10 %-it pactBop Oenka. Pazbasnennviii 6 10 paz pacmeop
AUYHO2O0 AlbOYMUHA.

Xoa padoTsI

1. Obnapyscenue 6 monexynax benkos nenmuonvix ceszeu (Ou-
ypemosas peakyust). K 1-2 mi1 paz0aBieHHOT0 pacTBopa Oeika Hpu-
OaBnsaroT ABorHONM 00BeM 30 %-ro pacTBOpa THUIAPOKCHAA HATPHA,
XOpOLIO MepeMemnBatoT 1 n100asisaoT 2—3 kamu 1 %-ro pactBopa
cyibara meau. CHOBa THIATENILHO MepemeninBatoT. Pa3BuBaetcs
cuHe-(uoneroBoe okpamuBanue. [Ipu mamom comepxanuu Oenka
YyBCTBUTEJIBHOCTh PEAKIIMM MOKHO TOBBICHUTbH, HAacllauBas Ha pac-
TBOp Oenika B menoun 1 miu 1 %-ro pactBopa cynbdara menu. [lpu
CTOSIHMM Ha TPaHUIIE JABYX CJIOEB MOSBIAETCS (PUOIETOBOE KOJIBIIO.

Peakius Ha3BaHa OWYypETOBOM MOTOMY, YTO aHAJIOTUYHYIO IIBET-
HYIO PEaKIHIo JaeT OMypeT, JIeTKO MOJydyaeMbIii U3 MOUEBHHBI IIPHU €€
HarpeBaHuu npu temieparype 150-160 °C.
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buyper B 1IEI0YHOM Cpelie MPETEPIIEBAET CHOINUBALMIO 10 CXEME!

H
Hzn—ﬁ—ﬂ—eﬂ:—mg —_— Hm=ti1—ﬂ—ii:=|~.,||-|
O o) OH  OH

JIBe MoJieKysbl OMypeTa B €HOJIbHOM (popMe B3aMMOJICHCTBYIOT
¢ ruapokcuaoM Meau (1) ¢ oOpazoBaHMEM KOMILUIEKCHOT'O COCIUHE-
HUSI MEJIU:
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AHaJIOTHYHO MOCTPOCHO KOMIUIEKCHOE COEAUHEHUE MEAU C €HO-
JU3UPOBAHHBIMU MENTUAHBIMU FPYyHIIaMU JIFOOOT0 OeJKa:
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2. Huneuopuwnosas peaxyus

K 2-3 mn pazbaBnenHoro Oenka npuiauBaioT 3—4 kamm 1 %-ro
pactBopa HuUHrHApuHaA B 95 %-0M amerone. PacTBop mepememmnBaroT
¥ CTaBsT B BOAsiHY0 Ganro mpu 70 °C Ha HECKOIBKO MHUHYT. [10sBiIs-
€TCsl CHHE-(PMOJIETOBOE OKpallliBaHUE.

Chavana B pe3yibTare B3auUMOJICHUCTBUSA O-aMUHOTPYMIBI aMu-
HOKHUCIOTHI (Mm Oenka) ¢ HUHTHApHHOM Bo3HMKaeT [luddoBo ocHo-
BaHHE. 3aTeM OHO MPETEPIICBACT MEPErPYIIUPOBKY: NEKAPOOKCHUIIH-
PYETCs U pacUICIUIeTCS Ha aJIbIETU]T U aMUHOIUKETOTHUAPUH]ICH



AMWHOIMKETOTUAPUHICH KOHJICHCHPYETCS €Ie C OJHON MoJie-
KyJIOM HUHTUJpHUHA, U o0pa3oBaBIIeecs COSAUHEHUE, CHOIU3UPYSICH,
MIEPEeXOAUT B OKPAIICHHYIO (POpMy, MONYUYHBIIYIO HA3BAaHHE «CHHE-
dbuoneToBeli PysmaHa» — MO HWMEHH WCCIAEI0BATENs, BIECPBBIC
B 1910 . H3quBLuero ATy PEAKIIHIO.
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cuHe-unOﬂemoebzu Pysmana
B npucyTcTBHM OpraHUYeCKHUX pacTBOPUTENCH (alleToHa, STaHO-
na, TUPHUIUHA | JAp.), HA KOTOPBIX OOBIYHO TOTOBSAT PACTBOP HUHTHI-
pUHA, IPOTEKAECT PEAKIIUSL:
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[IpoayKT 3TOM peaklMu COACPKUT B CBoeM cocTaBe panukai (R)
UCXOJHON aMUHOKHCIOTBI, KOTOPBIH OOYCJIOBIMBACT Pa3IMYHYIO

OKpAaCKy COEIWHEHNM, BOZHUKIIUX MPU PEAKIIMU AMUHOKHUCIIOT C HUH-
TUJIPUHOM.



B Hacrosmee BpemMs HUHTMIPUHOBASI PEAKIMsl MIMPOKO HCIIOJIb-
3y€TCA KakK JJI1 OTKPBITUSA OTACIbHBIX aMUHOKHUCIIOT, TaK U JIJIA OIpe-
JICIICHUS UX KOJINYECTB.

3. Kcanmonpomeunosas peaxyus. K 1 mn pazdaBieHHOro 0eika
T00aBIAIOT 95—06 Kamedb KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI
710 TIOSIBJICHUSI O€JIOr0 Ocajika WM MYTH OT CBEpHYBIIIETOCS Oefka.
[Ipu HarpeBaHUU PAcTBOP W OCAJOK OKPAIIUBAIOTCSA B SIPKO-KEITHIN
uBeT. [Ipu 3ToM 0CaIoK MOYTH MOJHOCTBIO PACTBOPSIETCH.

OxnaxaaoT CMECh M OCTOPOXKHO J00aBISIOT K PacTBOPY, MMe-
IOIIEMYy KHCIYIO0 PEaKIHIo, HE B30aiaThIBasl, IO KaIulsiM M30BITOK IIIe-
JOYA A0 WICJIOYHOM peakuuu. Bplnmagarommid BHAYalle OCaa0K
KUCJIOTHOTO allbOyMHHATa PacTBOPSETCS, U KUAKOCTh OKPAIINBACTCS
B SIPKO-OPaH>KEBBIN IBET.

KcanronporenHoBasi peakuusi IPOUCXOAUT TOJBKO MPU HATUYUN
B O€JIKaxX OCTaTKOB apOMAaTHYCCKUX aMUHOKHCIIOT ((peHMIaIaHuHa, TH-
po3uHa u Tpunrtodana). JKematuH, He copep KaIlMii apoOMaTHUYECKHX
AMHUHOKHCJIOT, HE JIaeT KCAaHTOIPOTEUHOBOM MpoObl. B pesyibrare pe-
aKIIMM HUTPOBAHUS IO paJuKajiaM apOMaTHYECKHX aMHUHOKHCIIOT o0pa-
3YIOTCSl JKEJIITOOKPAIICHHBIE HUTPOCOEAWHEHUs. 3MEHEHHE KEITou
OKpacKH Ha OPaHXKEBYIO B IIEJIOYHOUN cpejie 00YCIOBICHO MOSBICHUEM
xpoModopHOi Trpynn. PaccMoTpuM B KayecTBE NMpUMEpa MEXaHU3M
KCAHTOIPOTEUHOBOW PEAKIIUU T10 PAJUKATy THPO3HHA!

BHDHB—H—E—GQ— B Uenb auenb—n—g—cg— B Lsnb

| I
CHo CHg

+ HONO, ——»

- H0 N+,;,0
H OH Jr
B uﬂnb—H—{i}H—Cﬂ— B Uanb B mnu—“—?—m—a Lank
CH, CHg
+ NH,OH NH3"
—_—
O -HzO e

il \

OH O o] o




4. Peaxyusi Aoamkesuua. HanmuBaroT B MPOOMPKY HECKOJBKO Ka-
nesb HEpa30aBICHHOro OeKa v MpHOaBIsIOT 2 MJI YKCYCHOM KHUCIIOTHI,
K KOTOPOH T00aBJISIFOT HEMHOT'O TITMOKCHIIOBOM KUCIOTHI. CMeCh clierka
HArpeBalOT JI0 PacTBOPEHMsI OOpasyromierocs ocanka. OxiaxmaaroT
NpPOOUPKY CO CMECHIO, a 3aTeM, CHJIbHO HAKJIOHUB €€, OCTOPOXKHO, IO
CTEHKE MPWIMBAalOT 1 MJI KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI TaK,
YTOOBI 00€ KHUJKOCTU HE CMEIIUBAIIMCH. [Ipy CTOSTHUYM HA TpaHUILIE IBYX
KHUIKOCTEH MOTydaeTcsi KpacHO-proaeToBoe Koibilo. OKpacka BO3HH-
KaeT 3a CYeT peakluu TpuntodaHa ¢ TIUOKCUIOBOM KHUCIOTOM, BCEraa
MPUCYTCTBYIOIIEH B YKCYCHOM KHCIOTE B BUC MPUMECH.

Tpuntodan B 3TON peaklMu KOHJACHCUPYETCS C (popmaibieru-
JIOM, BBIJICTISIFOIIMMCST U3 TJIMOKCUIIOBOM KHUCJIOTHI MOJT BO3JAEHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTHI:
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[IpoayKT KOHAEHCAIMM OKHUCISIETCA MO0 Ouc-2-tpuntodaHu-
KapOHWHOJIA:

CQOH COOH OCH COOH

[locnegnuii B NPUCYTCTBMHM MHUHEPAIBHBIX KHUCJIOT OOpasyer
OKpalleHHbIE B CUHE-(PUOJIETOBBIN LIBET COJIH.



5. Peaxyus Iayau. K 1 mu 1 %-ro pactBOpa Cynb(paHWIOBON KHC-
J0ThI B 9 %-0M pacTtBOpe cosstHOM KucioThl npuimBatoT 2 mi 0,5 %-ro
pactBopa HUTpuTa HaTpus. CUIILHO BCTPSAXHYB, OBICTPO JOOABIISIOT CHA-
yaja 2 MJ1 pa30aBICHHOTO pacTBOpa Oelka, a 3aTeM, IMOocie TepeMeIn-
BaHus conepxkumoro, 6 M 10 %-ro pactBopa kapOoHara Hatpus. [locie
CMEIIIMBaHMUS PaCTBOPOB Pa3BUBACTCS BUIITHEBO-KPACHOE OKpAIIBaHUE.

Bo3HUKHOBEHHE OKpacku OOYCJIOBJIEHO HajluyueM B OEIKOBOU
MOJIEKYJI€ OCTaTKOB TMCTU/IMHA U TUPO3HHA.

[Tpu B3aMMOEHCTBUU KUCJIOTO PacTBOpa Cyib(haHUIOBON KUCIIO-
Thl C HATPUTOM HATPHSA OCYIICCTBISCTCS PEaKIHS TUA30THPOBAHUS
1 00pazyeTrcs Aua300eH30JCyIb()OHOBAs KUCIIOTA!
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cynvghanunosas N-cynvgaben3o10uazonHum
Kucioma (Ouazobenzoncynvghonosas kucroma)

[Ipu peakiuu nocieaHeN ¢ THCTUAMHOM 00pa3yeTcs COSIUHECHUE
BUIIIHEBO-KPACHOTO 1IBETA!
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6. Peaxyus na «cirabocsszanmnyio cepy». B IpoOUpKy HaauBaIoT
0,5-1,0 mn1 HepazOaBiaeHHOro Oenka, AOOABISIOT JABOWHONW OO0BEM
KOHIICHTPUPOBAHHOT'O PACTBOpA IIEJIOYH, KJIAAYT HECKOJIbKO «KHIIS-
TUJIBHUKOB» U KHIIATAT CMECh (OCHOPOINCHO, HCUOKOCHIL MOJHCEm
évtopocums!). Ilpy 5TOM BBIACIISICTCS aMMHUAK, KOTOPBIH MOXKET OBITh
oOHapy’XKeH 10 3aIaxy W MOCHHEHHIO JIJAKMYCOBOM OyMaKKH, ITOJTHE-
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CCHHOW K OTBEpPCTHUIO NpoOupku (He kacamuvces cmenku!). OOpa3syro-
IIUICS He3HAYUTEIBHBIN 0CaOK PACTBOPSAETCS MPU KUIISTYSHUH.

K ropsiueit menouHon )KUAKOCTH MPUIIMBAIOT PACTBOP TUTIOMOUTA
HaATpUsi, 00pa3yeTCcss YEPHBIA 0CAOK.

[Tox peiicTBreM mienoun HaOMIOAAETCS OTHICTUICHUE YacTH aMHu-
Horpymnmn (peakius Je3aMUHUPOBAHMS) B BHJIe aMMHaKa. B 1ieouHom
cpelle MPOUCXOJTUT TAKKE MOCTEIIEHHOE OTIICIUICHHE HOHOB CEpPbI
CO CTETICHBIO OKHUCJICHUS +2 OT paJuKaioB aMHUHOKHCIIOT, COJIEpkKa-
nmx cepy. O6pa3zoBaHre MOHOB CEPbl MOXKHO OOHApY>KUTh C MOMO-
IO HMOHOB CBHWHIIA, OOpa3yIOIUX ¢ HMOHAMH CEpPbl YEPHBIM
HEpPacTBOPUMBIN OCaJI0K CyIb(hHIa CBUHIA!

Na,S + Na,PbO, + 2H,0 — PbS{ + 4NaOH

Iniombum Cynvgpuo
Hampusi ceunya

JlabopaTopHas pa6oTa 3
KosinyecTBeHHOeE onpejesieHUe 00LIEro 6ejkKa

B CbIBOPOTKE€ KPOBH 61/Iyp6TOBbIM METOAO0OM

Ha OMOXMMHYECKOM MOJIyaBTOMaTU4eCKOM aHa/Iu3aTope
(potomeTtpe) STAT FAX 1904 Plus (CILIA)

1. MHcTpyKIMs K npudopy

IIpumeHnenne

[Ipubop sBISIETCA KOMITAKTHOW OMXpomMaThdecko (ortomeTpu-
YECKOM CUCTEMOM C MIECThIO CBETOPUILTPAMHU U BCTPOCHHBIM WHKY-
oatopom Ha 37 °C, VIIPABISIEMOM C ITOMOIIBIO MHUKPOIPOLECCOPA.
Jlst mpubopa UCHOJIb3YIOTCSI CTAHAAPTHBIE KIOBETHI C JUIMHOW OMNTH-
YEeCKOro myTu 12 mm.

OCHOBHBIM Ha3HAY€HUEM OMOXMMHUUYECKOTrO TMOJTyaBTOMAaTa SIBJIsI-
€TCAd U3MEPEHUE U PacyeT Pe3yJbTaTa KaKk MO0 KOHEYHOW TOYKE, Tak
U B pexxuMe KuHeTHkU. [Ipubop mMeer 3HEproHe3aBUCUMYIO MaMsITh,
YTO MO3BOJIIET 3aMUCHIBATh U XPAHUTH MapamMeTphbl OMBITOB U CTaH-
JTapTHBIE KPUBBIC, KOTOPBIE B JAbHEHIIIEM MOTYT OBITH OBICTPO BBI-
3BaHbl W3 TaMATH. [Ipubop CoOmepKUT UHKYOAIMOHHBIN OJIOK
¢ Temmeparypoit 37 °C Ha 12 mecr. Takas ke TepMOCTAGHIH3ALIMS
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IPEAYCMOTPEHA B JIEpKaTelie KIOBETBI, B KOTOPOM OCYIIECTBIISICTCS
CUMTHIBAHHUE TTOTJIOIICHUSI.
Stat Fax 1904+ mo3BoiseT OBICTPO, TIIATEIHFHO, TOYHO IOJIYYaTh
BOCIPOU3BOIUMBIC PE3yIbTaThI. [Ipy ’TOM OH MPOCT B AKCILTyaTalluH,
MHOTO()YHKIIMOHAJIEH, HE TpeOyeT 0c0o00To yX0ja, SKOHOMUYCH.
YcroitunBas 3aBojiCKas KaJIMOpOBKA, JOJTOBEYHAs KOHCTPYKIIHS
U TaiMep, COXpaHSAIOUIMA padouuii pecypc JiamIbl, OOECIeUUBAECT
HaJICKHYIO padoTy mpubdopa.
Menro TecToB. MOXHO BBITIOJIHATH CIEAYIOIINAE TECTHI:

1. AnbOymMuH 16.
2. OO0 0ex0K 17.
3. bunupyoun 18.
4. MoueBuHA 19.
5. I'moko3a oxc. 20.
6. I'1roko3a rekco. 21.
/. MoueBas xuciaora 22.
8. Kpeatunun 23.
9. XKemeso 24,
10. Xnopusl 25.
11. Kanpmuit 26.
12. docdop 217.
13. Maruunit 28.
14. Xonectepun 29.
15. JIBII 30.

JIAT

K®K (kpeatundocdokrnnasa)
Tpurnunepuabl

[Memounas dhocdaraza

ACT (acmapratamuHoTdepasa)
AJIT (ananmHaMuHOTpaHChepa3a)
K® (kucnas dpocdarasa)
Harpuu

Kanuu

I'emornoOun

JIumaza

K®K-MB

T3

T4

TTT (TupeoTpoIHbI TOPMOH)

Ha puc. 1 noka3anbl OCHOBHbIE (DYHKIIMOHAJIbHBIE OJOKU MOJIY-

aBTOMaThueckoro omoxumudeckoro anainuzaropa STAT FAX 1904+,

Puc. 1. [TonyaBTOMaTn4eckuii OMOXUMHUYECKHUI aHATTU3aTOP
STAT FAX 1904+
1. Jlep>xaTenb KIOBETHI C KOHTPOJIUPYEMOUM TEMIIEPATYpPO
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2. Kppiiika

3. Nukybatop

4. Yrnyonenue mjist Oymaru npuHTepa (o1 KPBIITKO)
5. lllens mtst Oymaru mpuHTEpa

6. bykBeHHO-TIM(POBOM TUCILICH

/. KnaBuatypa

2. Ilpunuun Metoaa. B pesynbTare B3amMOIEHCTBHS OCIIKOBBIX
MOJIEKYJI ¢ MIOHAMU MEJH B IIETIOYHOU cpesie o0pa3yeTcsi OKpallleHHbIN
KOMIUIEKC, UMEIOIIMI MaKCUMyM TOIJIONICHUs TPH JUITMHE BOJIHBI 540
HM.

Hopma coodeporcanus obwezo benka 6 cbleopomke Kpogu uenose-
ka cocmasnsiem 65-85 a/x.

Obopydosanue u peakmugwvl. OMOXUMU4eCKUl aHamuzatop STAT
FAX 1904 Plus; ceiBOpoTKa KpoBH; pabOYHii peareHT, Kaauoparop.

Tao0muna 1
Ilpouedypa ananusza
BHecTn OnbiTHas Kanubposou- KonTpoJsb-
B IpoOUpPKY | mpoda, MKJI | Hasi mpoda, MKJI | Hasd npooda,
MKJI
Pabormit 1000 1000 1000
peareHt, M
Uccnenyembiit
20 — —
oOpaszelt, M1
Kanubparop, ~ 20 B
MJT
Boma, mi - — 20

3. ABTOMaTH4YecKHe JJabopaTopHble 103aTOPbI (ABTOMAaTHYe-
CKHe MUTEeTKN) H MPUHIHI PadoThl ¢ HAMHA

ABTOMaTHYecKHii mo03aTop (aBTOMAaTHYecKasi MHUIETKAa) —
3TO BBICOKOTEXHOJOTUYHOE YCTPOMCTBO MOpIIHEBOro Tumna (padoTa-
€T MO MPUHIMUIY BBHITCCHEHHS BO3JyXa 3a CUeT IepeMelICHHUs
HOPIIHSA B H3MEPUTEIbHOM IuauHApe). CeroaHs MexaHWYCCKHE
Y DJICKTPOHHBIC aBTOMATHYECKHE MMHUIICTOYHBIC J103aTOPHI Bee Oolee
aKTUBHO BBITCCHSIOT W3 TPAKTUKH COBPEMCHHBIX J1a00paTOpHiA
CTCKJSHHBIC CPEACTBA JIO3MPOBAHHUSA. ABTOMATHYECKHE 103aTOPBI
peJaHa3HauYeHbI I TOYHOI'O JO3UPOBAHUS KHUIAKOCTEH, Mpod u pe-
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areHTOB MpPHU MPOBEICHUU UCCIEAOBAHUN B J1abopaTtopusix Jiro0oro
ypoBHs. II0CKONBbKY A03UPOBaHME — OJ[HA W3 YACTO MOBTOPSIEMBIX
npoueayp, aBTOMAaTHUYECKHWE MUIETKU TMOBBIMIAIOT TOYHOCTh, BOC-
MPOU3BOJUMOCTh PabOTHl U KOMGOPT MPHU BBHIMOJHEHUH OOJBIIOTO
KOJINYECTBA PYTUHHBIX UCCJIEIOBAHUMH.

ABTOMATUYECKHUE MUMETOYHBIE T03aTOPHI OBIBAIOT MEXaHUYECKHUE
U DJICKTPOHHBIC, OJHOKAHAJIBHBIC U MHOTOKaHaJIbHBIE, C (PUKCUpo-
BaHHBIM O0BEMOM U TIEPEMEHHBIMH O0BEMaMH JT03UPOBAHUS.

OpProHOMHYHBIA KOPMYC J103aTOpa BBIMOJHEH U3 BBICOKOKaYeE-
CTBEHHOI'O TUIACTHKA, YCTOMYMBOTO K XUMUYECKH aKTUBHBIM CpEJiaM,
YTO IMO3BOJISIET MOJB30BATENII0 pabOTaTh C Pa3HOOOPA3HBIMU KHUJIKO-
CTAMH, KaK C pacTBOpaMH, TaK U C KOHIEHTPUPOBAHHBIMU JKUIAKOCTSI-
Mu. Jlo3upyromue ycTpoiicTBa yJI00HBI B MCIOJIB30BAHUU U 00CITY-
xkuBaHuu. I[Ipum paboTe ¢ [103aTOPHBIMU MHUIETKAMHU BBHUAY WX
BBICOKOW CTOMMOCTH HEO00XOAMMO ObITh BHUMATEIBHBIMU WU OCTO-
POKHBIMU, XPAHUTh U UCIOJb30BaATh UX TOJHKO B BEPTUKAIHHOM IIO-
JIO’)KEHUH, TMPUCTyMas K aHalu3y, MPEIBAPUTEIIBHO JTOBECTH HABBIK
II0JIb30BAHUS aBTOMAaTUYECKOM NMUIIETKOU 10 aBTOMAaTU3MA.

[IpakTHuecKd BCE J03aTOPhl MOXHO HCIOJI30BaTh OJIHUM
U3 IByX METOJIOB:

1. MeToa npsAMOro A03UpPOBAHUSI — CHaYaja *UJKOCTb 3aroJIHs-
€T TOYHO 33JJaHHbI 00BbEM, a 3aT€M OHAa MAaKCUMAJIbHO TMOJIHO U3BJIE-
KaeTCs U3 3TOro 00beMa B MPOOUPKY.

2. Metox 0OpaTHOTO MO3MPOBAHUS — JKHJIKOCThH 3aIlOIHSET
OOJIbIINI 00BEM, a 3aTEM K3 YCTPOMCTBA U3BJIIEKAETCA CTPOrO 3aJlaH-
HOE KOJUYECTBO XKUJKOCTH. MeTos oOecreurnBaeT HauIydllue pe-
3yJbTaThl MpHU pabOTe€ C BI3KUMU W TCHSIIUMUCS KHUJIKOCTSIMH,
a Tak>Ke MpHU JO3UPOBAHUU MUKPOOOBHEMOB.

Jlist naHHOW PaboTHI 1eIeCO00pPa3HO OCBOUTH MPUHITUIT PaOOTHI
C OJIHOKaHAJIbHBIMU MEXaHUYECKUMU J103aTOpaMH (HPUKCUPOBAHHOTO
U TIEPEMEHHOr0 00beMa B PEKUME MIPSIMOTO JTO3UPOBAHUSI.

1. OcmoTpuTE MUIETKY U OMPEACIUTE €€ TUMl U 00heM. Y J03a-
TOPHOM MHUNETKU MEPEMEHHOTr0 00bhE€Ma BEPXHsSISI 4acTh OINEpaIMOH-
HOW KHOIIKM BpallaeTcs, yCTaHOBJIEHHBIH O00BbEM OTOOpa)kaeTcs Ha
nuciuiee. TouyHast peryaupoBka 00beMa M03BOJISIET YCTAHOBUTH 00BEM
JIO3UPOBAHUSI C HAMMEHBIIIUM II1aroM.
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2. Bo3pMHTE THUIETKY BEPTUKAIBHO, HUCIOJB3Ys MOAACPKUBAIO-
WA yrop JIs yKa3aTeJabHOro majiblia. HaneHpre HakoHeyHUK (OH
B IIITATHBE), OITyCTUB B HET'O KOHYWK IMHUIICTKH.

3. Hamynatite 2 ymopa (2 cTynmeHu ¢uUKcanuu) KHOIKH
1711 OONBIIIOTO Manblla. B mpsMoM pexume T03UPOBaHUS HE0OXO-
JMMO CHayajia HaXkaTh KHONIKY JIO TIEPBOTO yIOpa, 3aTeM ONYCTHTh
HAKOHEUYHHUK B JKUIKOCTh BEPTHUKAJIbHO, HE KacasCh CTCHOK €MKO-
CTH, W IJIABHO OTIYCTHUTH Hajel] BBEpX (ClIeauM, 4TOOBI JKUIKOCTh
HaOupaiach B HAKOHEYHUK 0€3 My3bIPbKOB BO3JyXa U KOHYMK HAKO-
HEYHHKA 3aII0JTHUJICS IMOJHOCTHIO). BBIINBAs KUIKOCTh U3 IUIICTKH,
Ha)KMMaiTe KHOMIKY yXe 0 KOHIa (10 BTOpOro ymopa), BO3MOXKHO
TOTIOJTHUTENIPHO HaXaTh KHOIKY JUJIS MOJHOTO M3BJICYCHUS YKUJIKO-
CTU U3 HAKOHEYHUKA.

4. COpochTe OHOPA30OBBIN MCIIOJIB30BAHHBIM HAKOHCYHHUK B TIPH-
TOTOBJICHHYIO JJISl TOTO0 €MKOCTh. JIJIsi ATOTO ecTh KHOmKa — cOpa-
ChIBaTEIb HAKOHCYHHKA.

Jlyis TOro 4toObl KUIKOCTH HE MOMNajia BHYTPh aBTOMATHYECKOM
MUIETKH, HEOOXOUMO OTKMMAaTh MOPIIEHb BBEPX IJIABHO U HE KIIACTh
Ha CTOJI MUIIETKY C HAKOHEYHUKOM, B KOTOPOM €CTh KHUIKOCTb.

Xox padoTnI

IIpuGop nporpers go +37 °C (mpumepro 10 munyt). ITogroro-
BUTH MPOOBI (CM. TaOJI.), UCIOJIB3YsI COOTBETCTBYIOIIHNE J03aTOPHBIC
nuneTkn — Ha 20 Mk 1 500-5000 mki. IIpo6sr mepemeniath. MHKy-
OupoBath pu Temieparype +37 °C B Teuenue 10 MuHyT. [Tocnenosa-
TEJILHOCTb JAJIbHEUIINX JECUCTBUM:

1. Bo16op Tecta: HaxaTh «MeHI0», myHKT 2, BBO/I.

2. CoxpaHUTbh TOTOBYIO KAJIMOPOBOUHYIO KpuBYyt0? — HeT, BBOJ.

3. U3mepenne Onanka (KOHTPOJIbHAS MPo0a).

4. amepenne ctangapTa (KaauOpoBoUYHas mpooda).

5. M3MepeHre oNTHUYECKYIO MJIOTHOCTh OMBITHOW MpoOkl. JiinHa
BOJIHBI — 540 HM.

6. OnpeneneHre ONTHYSCKOW INIOTHOCTH CIICAYIOIMIEH IPOOHI,
100 BBIXOJI B MEHIO — JIBAX/IbI HAXaTh COPOC.

Oxkpacka pacTBOpOB cTabmiIbHAa B TeueHne 60 MUHYT.
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Tabnuua 2

Hapamempuot npozcpammuposanusi

HauMeHoBaHue .
besoxk o0mmi
Ha0opa peareHToB

Tun ananuzaropa MOJTyaBTOMAaT
Mero n3mepenus KT
JInuHA BOJHBI, MIT 540
N3mepenne mpoTuB peareHT OJlaHKa
Temmeparypa peakuus, “C 37
KonneHnrpaius crangapra 50
CoorHorreHne «peareHt/mpoda» 1000:20
KosmmuecTBo n3mepenui, 1
HE MCHEe
Bpewms peakiuu, ¢ 1200
EnuHuIb n3mMepeHus /1
BepxHuii npenen peareHT 0JiaHka, A 2,00
Hwxauii npenen peareHt 6janka, A 0,00
MakcuMyM HOPMBI, T/11 85
MuHUMYM HOPMBEI, I/11 65

Knunuko-ouaznocmuueckoe 3nauenue. VI3MeHEHUs cojiepxka-
HUS 00I1IeT0 OeKa B CHIBOPOTKE KPOBU MPOUCXOST MO IPUUYUHE!

1) CHIWKEHUSI THTCHCUBHOCTH OMOCUHTE3a O€JIKa B TKAHSIX;

2) YCHIIGHHOT'O pacmajia TKaHEBBIX OCJIKOB;

3) HapyIIeHUs BOJHOTO OaJlaHca.

['unonporenHeMus: HaOIIOAAETCS TIPH HEPPOTUUECKOM CHHAPOME,
3a00JICBaHUAX KOXKHU (OKOT, K3eMa), MAaCCUBHBIX KPOBOTCUCHHSX, 3a-
JepIKKe coJIel ¥ BOABI (3a00JICBaHMS MTOYEK), HEMPABWILHOM ITUTAHUN
U ronoganuu. Hapymennem cuaTe3a Oeka, MPUBOISIINM K CHUKCHHUIO
€ro KOHIIEHTPAIIUHA B CHIBOPOTKE KPOBH, COIPOBOKIAIOTCS, HAIIPUMED,
JUIATEIbHBIC BOCTIAIUTENbHBIE Tpoliecchl. ['unepnporennemusi HaOIO-
JaeTCsl IPU COCTOSHUAX M OOJIE3HSIX, COMPOBOXKIAIOIIUXCS ACTUIpaTa-
IUeH opranu3ma (TsDKesIble TPaBMbI, IIOHOC, PBOTA, CaXapHBIH quader).
OnHa xapakTepHa Tak»e JUIsl XPOHUYECKUX BOCHAIMTENIbHBIX 3a00JieBa-
HUHA (peBMAaTOMIHBIA apTpuT, auddy3HbIC O0JIE3HH COCAUHUTEIHLHON
TKaHU — KOJUIareHO3bl, IIMPPO3 MEYCHN) U BOCIAIHUTEIBHBIX MTPOIIEC-
COB B CTaJMH OCTPOi1 (ha3bl.
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Pa3zdea Il. HykieuHo8ble Kuc/omul

JlabopaTopHas pa6oTa 4
Bole/ieHMe pUGOHYKI/IEONIPOTEMHOB U3 APOAIKEN
C IOMOILUbI0 LeHTPUPYTrUpPOBAHUA HA HACTOJIbHOM
nporpamMMmupyeMmou neHrpudyre Sigma 2-6

Hyxneonpomeunvr — cnoxHble OCIKH, CBSI3aHHBIC C HYKJICHHO-
BbIMH KuciioTamu: JIHK wiun PHK. B ne3okcupuboHykieonpoTenHax
(APHIT) m puoonykmeonporennax (PHII) HykiaeWMHOBBIC KHCIIOTHI
1 O€JIKM CBSI3aHBI IPYT C APYTOM B OCHOBHOM MOHHBIMH CBSI3SIMH, KO-
TOPBIE MOTYT JIETKO JUCCOLMUPOBATH, YTO U MPOUCXOIUT JOCTATOUHO
gacto B mporecce Bbiaenaenust JIPHIT u PHII, ocobenno B MomeHT
BO3JCHCTBHUS KOHIICHTPUPOBAHHBIX PACTBOPOB COJICH.

Breienenrne HyKICONPOTEMHOB M3 OHMOJOTHMYECKOIO Marepuaja
MOJKHO OCYIIECTBUTh Pa3IMYHBIMA MeTogaMu. 1) u3BICUCHHEM M-
CTHJLTUPOBAHHOM BOJION C TOCIICAYIOIIUM OCAKJICHUEM HYKJICOIPOTe-
WHA YKCYCHOM KHCIIOTOH; 2) OKCTpaKIUEeH clIaObIM PacTBOPOM
(0,2-0,4 %) menouu ¢ MOCACAYIOMUM ICHCTBUEM YKCYCHOM KHCJIOTHI,
3) 3KCTpaKIMEH pacTBOpaMH XJIOpHa HATPHUSA CPEIHUX KOHIICHTPALIHH,
13 KOTOPBIX HYKJICOMPOTEHHBI BHITIAJAIOT TIPHU pa30aBiICHUN pacTBOPA,;
4) mocne0BaTeIbHBIM M3BJICUCHUEM PA3JIMYHBIX HYKJICONPOTCHHOB
cuagana 0,15 M pactBopom xmopuaa HaTpus, 3ateM 1 M ero pacTtBo-
pom wu, Hakonen, 0,27 %-m pacTBOpOM THUIPOKCHUJIA HATPUS,
5) yabTpaleHTpU(yrupoBaHieM B TPaJMCHTE ILIOTHOCTH Caxapo3bl
WIH XJIopuja Iie3us; 6) (uiIbTpoBaHHMEM Yepe3 Teib cedajekca.
B namreit pabote Oy1eT UCImoab30BaH METO 2.

Obopyodosanue, peakmuévl. HACTOJIbHAS TIpOrpaMMHpyeMast IeH-
Tpudyra Sigma 2-6 mad1 MHUKpPOOOBEKTOB, KOJIOA IIJIOCKOJIOHHAS
Ha 100 mu1 ¢ oOpaTHBIM BO3YIIHBIM XOJOAMIBHHKOM, CTyIKa (maua-
metp 110 mMMm), crakan crekisHHbld Ha 200 MJI, HHIUHAP MEPHBINA
Ha 50 MJI, BOpOHKa CTEKJISHHAs, TPOOMPKU XMMHYECKHE, TIECOK MPO-
MBITBIH ¥ TpokaneHHbld, ruapokcun Hatpus (0,4 %-it), ykcycHas
kuciora (10 %-s).

Mamepuan: Tpoxoku rekapckue (BBICYIIICHHBIS).

17



Xoa padoTsI

10 T mpoxokeil cMemuBarOT B CTymnke co cMechio (1 mia adwupa
1 1 M1 BOJIbI), OOABISAIOT 5 T TECKa W TIIATEIBLHO PAaCTUPAIOT, MPH-
nauBas K pacrepToil Macce HeOonpimmMu nopuusamu (20 mi) 0,4 %-i
pacTBOp THJPOKCUIA HATpHUsA. PacTUpaHHMe IPOI0JDKAIOT B TCUCHHE
15-20 muH. [Tocite 3TOro ocamok OTACISIOT MyTeM IEHTPpU(PYTHPOBa-
aus (3 Mun mpu 3 000 o6/muH). LleHTpudyrar ciamBaroT B CTakaH
U K HeMy 700aBisifoT HeOoapumu nopuusmu (o 0,5 mu) 10 %-1o0
YKCYCHYIO KHCIIOTY JIO CIIA0OKHCJIOW peakimu 1o JakMmycy (5-6 m).
[TosrydeHHBINH OCaAOK HYKJICONPOTCHHOB OTACISIOT IEHTPHQPYTHUPO-
BanueM (5 muH mpu 3 900 o6/muH). Ocamok NMEPEHOCAT B KOJIOY C
BO3JIYIIHBIM XOJIOAUIBHUKOM, 100aBIIsIs B IEHTPUPYKHYIO TPOOUPKY
nocteneHHo 10 mi 10 %-ro pacTBopa cepHOIl KUCIOTHI, U IEPEHOCAT
€€ BMECTE C 0CaJIKOM B K0J0y. Konly ¢ BO3IyIIHBIM XOJIOAUIBHUKOM
OCTaBJISIEM ISl THIIPOJIM3a U MOCIIEIYIONIEro aHaIn3a HYKJICOIPOTe-
WHOB Ha CJICTYIOIIEM 3aHSTHH.

IIpaBu/ia TeXHUKH 0€30NMIACHOCTH

PaboThl, CBsI3aHHBIC C SKCILTyaTale neHTprudyT, OTHOCATCS K pa-
00TaM C MOBBIIIIEHHOW OMAcHOCThIO. PaboTaromuii Ha neHTpudyre 107-
KEH TPUACPKUBATHCS TTOCIICOBATEIPHOCTH OIEepaluid MpH  padboTe
Ha 000py/IOBaHUM COTJIACHO MHCTPYKLMHU HCIIOJIB3YEMOro 00O0pyAoBa-
HUSL.

IIpu pabote ¢ neHTpUPyrou 3amnpemniaercs:

1. PaGoTaTh 06€3 3a3eMiIeHUS.

2. PaboTath ¢ OTKpPBITOH KPBIIIKOK poTOpa U EHTpU(Pyry.

3. PaboTath cO CTEKJISTHHBIMU MPOOMPKAMH MPU YACTOTE Bpallle-
aus cbiire 4000 06/MuH.

4. Ilpu HemoJIHOW 3arpy3ke poTopa HEOOXOJMMO pa3MelaTh
TOJILKO TPEBAPUTEIILHO YPAaBHOBEIICHHBIE HAa TEXHUUYECKUX Becax
POOUPKH B THE3/IaX, PACTIOIOAKEHHBIX HAITPOTUB APYT ApyTa.

TexHnyeckue XapaKTePUCTUKH HACTOJIBLHOM HEeHTPUYrH
Sigma 2-6 (cM. puc. 2):

- IpeABapuTeNIbHAs ycTaHoBKa ckopoctu 10 4000 06/MuH.;
- BO3MOYXHOCTB paboThl Ha HU3KO# ckopoctr oT 100 06/MuH.;

18



- HaJie)KHasi OJIOKMPOBKA KPBIIIKUA C JBYX CTOPOH JJisi OOJbIIEH
0€30I1aCHOCTH,

- HU3KUAU YPOBEHD IIyMa,;

- OBICTPOE YCKOPEHUE U TOPMOKEHUE POTOPA;

- IEPEKIIFOYAEMbBIN 3BYKOBOM CUTHAJ,

- ABTOMAaTHUYECKOE OTKPBITUE KPBIIIKH, IEPEKII0UYAEMOE;

- CTJIbHOM KOPMYC JJIsI MAKCUMAJIbHON O€30MacHOCTH U YCTOM-
YUBOCTH;

- Taiimep «10 cex — 11 yacoB 59 MUHYT»;

- «OBICTPBIHN 3ayCK» U & OBICTPOE TOPMOKECHHUECY;

- KTUTAaBHBIN 3aITyCK» M « TUTABHOE TOPMOYKCHHUEY;

- OTKJIFOUEHHE TIpU JucOaaHce;

- CUCTEMBI YIIPABJICHUS U KOHTPOJb pabOoThl IEHTPU(]YTrH BhIBE-
JICHBI Ha CIICIUMAJIbHYIO TTaHENb YIIPaBICHUS U JUCIUICH,

- Hanpspxkenue cetu — 230 B, 50 'y

Puc. 2. O6mmmii Buj 1adopatopHoi reHTpudyru Sigma 2-6
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JlabopaTopHasa pa6ora 5
F'napo/ M3 pUGOHYK/IE0NPOTEUNHOB
U KaYyeCTBEeHHOe onpejesieHue NPoAyKTOB
UX rugpoJsinsa (6esika, puo03bl, NyPUHOBbIX OCHOBAaHUM
U pocPOpHOU KUCJIOTHI)

Tuoponuz nyxkneonpomeurnos. CoiepkuMoe KoJiObl C BO3AYIITHBIM
XOJIOJIMJIBHUKOM KUIIATST HA TUIMTKE C CETKOW B TeueHue 1 vaca, noa-
nepxkuBas cinaboe kuneHue. ['maponusaTt oTGUIBTPOBLIBAIOT U B MPO-
3payHOM PACTBOPE OMNPENACISIOT HaJIu4yue OEIKOB, MEHTO3bI, MypH-
HOBBIX OCHOBaHUM U POCHOPHON KUCTOTHI.

benxu o6HApyXUBAIOT MO OMYPETOBOU PEAKITUH.

llenmo3zy — 1o peakuuu ¢ opuuHoM. K 1 M1 oprimHOBOTO peakTu-
Ba JI00ABJISIOT MOJOBUHHBIN 00bEM TUjiposin3aTa, 1 Mi1 COIsTHOM KUCIO-
ThI U HArPEBAIOT /10 kKureHus. [1osiBisieTcst 3eJieHOe OKpalliBaHue.

[Ipu HarpeBanuu ¢ 20 %-i consiHOM KHUCIOTOM pubo3a neruapa-
TUpYyeTCs U TipeBpartaetcs B Gypdypor:

H O H O
= P
N?/ ”‘"mﬂ/
HO.. H I
C—Cm iyt 1200 HCL  HC=C
A - arerp il -
_C—C -3 H;© HC=C
HO Haz H

[Tocneanuii KOHACHCUPYETCS ¢ OPLUMHOM C 0Opa30BaHUEM OKpa-
IIEHHBIX COeMHEHUN. [[e30Kkcuprd03a He 1aeT 3TOUM peakiluu.

Ilypunosvie ocnosanusi OOHAPYKUBAIOT MO UX PEAKIMH C aMMHU-
a4HBIM PAacTBOPOM OKcuja cepedpa. K 2 M1 ruaponrszaTa mpuinBaroT
M0 KaIjiAM KpEenKWi pacTBOp aMMHuaka 10 MIESJTOYHON peakiuu
0 JIJAKMYCY U A00aBJISIIOT PaBHbIA 00BEM aMMHAYHOTO pacTBOpa OK-
cuaa cepebpa. [loctenenHo oOpa3yeTcsi ocafok cepeOpsHbIX cojieil
IIYPUHOBBIX OCHOBaHUM.

DocgopHyro kucromy OOHAPYKHUBAIOT C MOMOIIBI0 MOJIUOAaTa
amMonus. K 2 mn pactBopa monmb1aTa aMMOHHS B a30THOM KUCJIOTE
npubaBisitoT 1 M1 ucneityemoro pactBopa. CMech clierka HarpeBatoT.
OO6pa3zyeTcs KenTo-3eJICHbIM 0CaJoK MO0 1aTa aMMOHHS.

12(NH4)2MOO4 + H3PO4 + 21HN03 —> (NH4)3PO4 X lZMOOg +
+ 21INH4NOs + 12 H,0.
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Pa3zdeun Ill. PepmeHmul

JlabopaTopHasa pa6oTa 6
KayecTBeHHbIE peaKiu¥ HA IPUCYTCTBHE PepPMEHTOB

Obopyodosanue u peakmusvl. CTYNKa C IECTUKOM, MPOOUPKU XU-
MUuYecKue, OaHst BojasiHas, numneTky Ha 1, 2 u 5 mu1, BopoHnka broxHepa,
Tepka, nepokcua Bogoposaa (0,5 %-it u 2 %-ii), muporammon (1 %-i),
TUPO3MH (HACHIIICHHBIN), MapJiis, IJIACTHHKA CTEKJITHHAs, KoJiba KO-
Huueckast Ha 100 mut, mumusap Meprbiid Ha 50 mi, 1 %-it pacTBOp MoO-
yeBuHB U THOMoueBuHBI, 0,02 %-ii pacTBop cnupToBoi ¢eHondra-
JeuHa, kiaeicTep kpaxmanbHbii (1 %-i), fionx (1 %-it) B Hlonuae kamus
(3 %-Mm), denMHTOBA KUKOCT.

Mamepuanvl. xapTodenb CbhIpoi, apOy3HBIE CEMEUYKH, pa30aB-
JeHHas caoHa (POT OIMOJAcKHUBAIOT 2—3 pasza BOJOM JUIS yaalieHUs
OCTaTKOB THIIH, OTMEPSAIOT MWIMHAPOM S50 MIJI AUCTHUILUIMPOBAHHOM
BOJIbI ¥ OTIOJIACKMBAIOT €10 POT B T€UEHHUE 3—5 MHUH B HECKOJIBKO TPH-
eMoB. CoOpaHHy10 KUAKOCTh — npuMepHo 50-60 M — GuibTpyroT
yepe3 BaTy M (PHIIBTPAT UCIIOJIB3YIOT IS PaOOTHI).

Xox padoTnI

1. Omkpvimue ypeaswl 6 apoysnvix cemeuxax. JIBa apOy3HBIX ce-
MEUYKa OYHWIIAIOT OT KOXKYPhl M PACTHUPAIOT B CTYNKE C 5 MIJI BOJBI.
B ombiTe 3aTeéM UCTIONB3YIOT MOTYYEHHYIO CYCIIEH3HUIO YPEashl.

B nBe npoOupku HaIMBAaIOT MO 2 MJI CYyCHEH3UHU ypeasbl. 3aTeMm
B OJIHYy NPOOWPKY MPHJIMBAIOT 2 MJI pacTBOpPa MOUYEBHHEI, a B JIPYTYIO
— 2 MJI pacTBOpa THOMOYEBHHBI. B 00e mpobupku nobasmstor o 3—4
Karu pactBopa perondranenna. Coaep:KuMoe MpoOUPOK MEpEeMeII-
BalOT U OCTABJIAIOT CTOSATH MpPU KOMHATHOM Temmeparype Ha 10-15
MuH. HabmromaiiTe, 9T0 MPOUCXOIUT B MPOOHpPKaX. 3alMIIUTE ypaB-
HCHUE PEAKIINHU, CIICTANTE BBIBO/I.

2. Omxpuimue amunasvl 6 cioHe. B 1Be MpOOMPKHU HAJIMBAIOT MO
5 M1 KapTOQeNbHOTO KieWcTepa U B OJHY M3 HUX — O MJI BOJBI,
a B IPyT'YI0 — D MJI pacTBOpa ClitoHbl. O0€ MpOOUPKHU CO CTEKIITHHBIMU
NajoYKaMy, TOTPYKCHHBIMA B HHX, OJHOBPEMEHHO ITOMEIIA0T
B BosiHyto Gamto rpu 40 °C. Uepes 1 MUH OT KaxkIol cMECH OTOHPAIOT
C MOMOIIbIO CTEKJIIHHOM MaJIOYKU MO Karule >KUJIKOCTH U CMEIIUBAIOT
MX T1I0 OTIEIbHOCTM C Kallleh #oja, 3apaHee HaHECEHHOU
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Ha riacTuHKy. [ToBTOpAIOT B3siTHE TIPOO uepe3 2, 4, 6 u 8 muH. Okpac-
Ka ¢ #ooM po0 U3 IPOOUPKH, COEpIKAIIEH CIIFOHY, MEHSIETCSI OT CH-
Hel K cuHe-(prosieToBoM, Oypo-KpacHOM, KpaCHOM U, HAKOHEII, KEITOM.

K coxepxxumomy mpoOUpKH €O cltoHOM goOaBisitoT 1-2 M (e-
JIMHTOBOM JKMJIKOCTH M CMECh HarpeBaroT /10 Havana kurnenus. Oopa-
3yeTcs KpacHbId ocamok okcuypa menu (1) 3a cder BoccTaHOBIIEHUS
ruapokcuna meau (1) oOpasoBaBmIUMUCS MaabTO30M M HHU3KOMOJIC-
KyJSIpHBIMU JeKcTpuHaMu. KoHTposapHas mmpoda B TeX K€ yCIOBHUSIX
He BoccTanaBiauBaet ruapokeua meau (1) B okcua menu (1).

3. Omkpwvimue nepokcudasvl (Oonop: H,O, — oxcudopedyxmasa;
K® 1.11.1.7) 6 kapmoghene. Kaprodenp Hatuparor Ha Tepke. He-
OOJIBIIIOE €ro KOJIMYECTBO, HE OTXKHMMAs, MEPEHOCAT B IPOOUPKY, T0-
oasmstor 1-2 Mt 1 %-ro pactBopa nuporamiona u 2—3 kamin 2 %-ro
pacTBopa mepokcuaa Bojgopona. [Ipu crossHMM BhINAAAET KEJITO-0Y-
pBIi ocanok mypnyporamummHa. O0pa3oBaHHUE IMypIyporauIiHa BhIpa-
KAeT clIeyrolias cxema:

HO HO oH HC{‘ ""[0
o o~ o) - [o] f}=€:§| f—[j{ lo]
| + | — HO OH ——= HO 5 : ‘ >=g} — -
. e o \\ !/ WA
HO OH  HO™ i OH
OH OH HO H OH
o]
GHHO\ZCjO HC‘H TH OH
HO. <~ HO.
S, iy,
fo] I \ ol | A
HO' N €O, HO N
NeperpynnupoBKka Aekap6oKkcUnupoBaHue

MHorokpatHoe AeruapupoBaHue (OKHUCICHHE) ITHPOrajlioa
U psjia MPOMEKYTOYHBIX IPOAYKTOB HA IyTH K IypIYPOTaUIHHY
OCYUIIECTBJISIETCS C YYacTHUEM IEPOKCUA3bl, KXl pa3 nepearo-
IIeH CHATBIC aTOMBI BOJIOPO/Ia Ha MIEPOKCH]T BOJOPO/IA.

CrnenaiiTe BBIBOJ O Kjacce, MOJKIacce 0OHApy EHHbIX (hepMeH-
TOB, CyOCTpaTax M IMPOJIYyKTax PEaKIUi.
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JlabopaTopHasa pa6oTa 7
CBoucTBa pepMEeHTOB

Obopyoosarue, peakmuevl. O0aHs BOJSHAsA, IPOOUPKU XUMHUYE-
CKHe, MUMNEeTKH Ha 1, 2 1 5 MJI; MaJloYKH CTEKJISHHBIC, TUTACTHHKH
CTCKJISTHHBIC, OIOpETKH MIpsMbIe ¢ kpaHoM Ha 50 mu1, kpaxmain (1 %-i,
0,5 %-i1, 1 %-it B xnopune Hatpus 0,3 %-m), consaas kuciora (10 %-
s1), wox (0,3 %-it B omuae kamus 3 %-m), ruapokcun Hatpust (10 %-
i), cynbdar meau (1 %-it u 3 %-it), TpocTHUKOBBIN caxap (2 %-ii),
npenapar apoxokeBoi caxapossl (1 %-it), pennHroBa X)UIAKOCTh, M-
ruapodocdat kamus (1/15 M), ruapodocdar Hatpus (1/15 M).

Mamepuanvl: cnroHa pa3daBiacHHas (cMm. paboty 6), citoHa He-
pasz0apiieHHas MpodUILTPOBAHHAS.

Xoa padoThI

1. Cpasnenue Oeticmeus  HeopeanuyeckKux Kamaiuzamopos
u pepmenmos. B Tpu npobupku HanmBarT 1o S Mia 1 %-ro pacTtBopa
Kpaxmaina. B mepByto npoOupky g00aBisiioT 1 M1 TUCTUITUPOBAHHOM
BOJIbI, BO BTOpyI0o — 1 M 10 %-ii consiHOM KHCTOTHI, @ B TPEThIO —
1 mn HepazbaBieHHoM cimoHbl. [Ipobupku 1 u 3 mocie nepemeniupa-
HYSI [IOMEIIAIOT B BOAsHYI0 6anto mpu 38 °C, a mpobupky 2 — B Ku-
ALY BOAsiHYI0 OaHro. Yepe3 15-20 mMuH Bce MpoOUPKU BEIHUMAIOT
U3 BOJISIHOM OaHM U U3 KXJA0U OepyT MPpOOBI JIsl ONPE/ICICHUSI B HUX
Kpaxmalia M TJIFOKO3bI: MEPBOW — IO PEAKIUUA C MOAOM, BTOPOU —
o peakuu Tpommepa. CTEKIISIHHOM MAJIOYKOM HAHOCAT MO Karuie
pacTBOpa M3 KaxJ0W MPOOUPKU Ha CTEKISHHYIO TUIACTUHKY PSJIOM
C paHee HAHECEHHOW KaIjIe pacTBOpa MoJa B MOAUAEC KaJlus, IOCIE
4Yero Kalld COEIUHSIOT W mnepememuBaroT. [lo wHTEHCHMBHOCTH
OKpacKu MpoObl JeiaroT 3aKJII0YEHUE O CTENEeHU THAPOIN3a Kpaxma-
na. Jlns onpeneneHus TioKo3bl U3 KaXI0W TpoOUpku OepyT mo 3 mil
pactBopa, godasisitor 1 Mt 10 %-ro pacTBOpa ruApoKCcUaa HATPUS U
HECKOJIbKO Kamenb 1 %-ro pactBopa cyiabdarta menu. Bepxuuit croit
AKUJKOCTU HArpeBaroT 10 KumeHus. [losiBneHue KenToro ocajaka OkK-
cuma meau (l) maM KpacHOTO METaUTMYECKOM MEIHM YKa3bIBaeT
Ha HaJU4HUe TIIOKO3bl. Pe3ynbTaThl OnbITa 3aHOCAT B Ta0JI. 3.

Tabnuua 3
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Pe3y./'l bmamosl IKCnepumenma

Kamanuzamop llocne unkybayuu
Ne Cybcmpam npoba npoba
npooup c iooom | Tpommepa
1 Kpaxman —
2 Kpaxman | ConsiHasg KHcCIIOTa
3 Kpaxman | Amwumasa CaroHBI

2. Cneyughuunocmo oeticmeus amunasvl (o-1,4-emokan-4-enoxa-
nHo-euoponaza, K® 3.2.1.1.) u caxapaszer (f-D-¢ppyxmoghypanoszuo-
@pyxkmo-euoponaza;, K@ 3.2.1.26). HymepyiorT deTsipe NpOOHPKH.
B npoOupku 1 u 2 HanuBarT Mo 2 MJI pacTBOpa Kpaxmaia, B Ipooup-
ku 3 U 4 — no 2 mu pacTBopa caxaposbl. 3areMm B mpoOupku 1 u 3
BHOCAT 1o 0,5 My pa30aBiIEHHOIO pacTBOpa CIIOHBI, B MPOOUPKU 2
u 4 — no 0,5 mu pacTBOpa mpemnapaTa JIpoxkiKeBou caxapasbl. Ilepe-
MEIIMBAIOT cojiepxkuMoe u ctaBat Ha 10 MuUHYT B BoAsiHyIO0 OaHIo,
Harperyio 10 38—40 °C. Tlocne OXITaICHHS MPOACIBIBAIOT PEAKIIHH
(cM. paboty 4) ¢ HomoM Ha HMPUCYTCTBHE Kpaxmalia B mpoOax 1 m 2
U TJIFOKO3bI — B mpobax 3 u 4. JlenaroT 3akiroueHue o crneruduiHo-
CTH M3yYCHHBIX ()EPMEHTOB.

3. Bausnue memnepamypsbl Ha GAKMUBHOCMb AMULA3bL CIIOHDL.
B uerbipe nmpoHyMepoBaHHbIE MPOOHPKU HaiauBarOT 1o 2 mia 1 %-ro
p-pa kpaxmana. [Tpooupky 1 momemarT B KUIISIIYIO BOASHYIO OaHIo,
npoGupKy 2 — B BomsiHyo 6anto mpu 40 °C, mpobupKy 3 0CTaBISIOT
P KOMHATHOM TemIiepatype u mpooupky 4 momemaroT B jea. Yepes
10 MuH, KOrja COACPKUMOE MPOOUPOK MPUMET 3aJlaHHYIO0 TeMIepa-
Typy, BO Bce MpoOupku 100aBirstior 1mo 0,5 M pa30aBIeHHOM CITIOHBI,
MEePEMEINBAIOT C MOMOIIBIO CTEKJITHHOM MaJT0YKH U OCTaBIISIOT B T€X
ke ycioBusax. HaGmrogenue 3a X010M TUAPOIU3a BEAETCA M0 PEAKIIUU
c ongom (tabmn. 4). Jlyis 3TOro HAHOCAT HA CTEKISHHYIO IUIACTHHKY
HECKOJIbKO Kalellb pacTBOpa Hoja U CMEIIMBAIOT UX C KaIlJIsIMU THJI-
ponmzyemoit cmecH, Oepst mpoOsl vepes 1, 2, 4, 6, 8, 10 u 12 mwun.
[1o u3MeHeHnI0 OKpaCcKU KpaxMalia ¢ HOJIOM CYAST O CTENEHU THAPO-
JU3a Kpaxmasia B Kaxaou npooupke. Pe3ynbrarsl HaOMIOAEeHUNA 3aHO-
CAT B TaONUILy, ToMeuasi OyKBOH ¢ (CHHSISI OKpacKa) MOJIOKHUTETHHYTO
npoOy ¢ HomoM Ha Kpaxmal, OyKBOM K — TOJIOKHUTEIBHYIO TPOOy
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Ha JCKCTPUHBI (OKpacka KPacHBIX TOHOB) W OYKBOH K — OTpHIIA-
TeIBHYIO TIPo0y (KenTast OKpacka ioja).

Ta0muna 4
Peakyus c iiooom

Ne Temmepa- Peaknuusi ¢ 1010M 110 HCTEYEHUU BPEMEHH,
Hp;)- Typa MUH
Gupku | ° igooﬁgp' 112 4|6 | 8| 10 12

1 100

2 40

3 15-20

4 0

Ha ocnoBanumn IMOJIYYCHHBIX HTAHHBIX ACIAalOT BBIBOJ O BCINYHHC
TEMIICPATYPHOTI'O OIITUMYMaA I aMUJIa3bl CJIFOHBI.

4. Bausinue pH na akmusnocms epmenmos. Cepun pacTBOPOB
C ompeAeeHHbIMU 3HaueHusiMu pH mosyyaroT, ucnonb3ys (ocdar-
HbIl Oydep. [IBe Oropetku 3anonusaoT 1/15 M pactBopom ruapodoc-
darta Hatpus (NayHPO4 x 2H,0) u 1/15 M pactBopom auruapodoc-
dara kamms (KH,PO,). PacTBOphl cMEMMBAIOT B OMpPEICICHHBIX
COOTHOIIIEHUSX TaKMM O0pa3oM, YTO B KaXJ0il MPOOUPKE MOIydaroT
o 5 mu1 OydepHoit cmecu ¢ Benmmuunamu pH: 5,59; 6,98; 7,38; 8,04.

s monydenus 5 mu docharHort Oydepnoit cmecu ¢ pH 5,59
u3 o0roperok k 0,25 min Na,HPO, noGamnsitor 4,75 Mi1 pacTBopa
KH,PO,4; pH 6,98 — x 3,2 mu pactBopa Na,HPO, nobasnsror 1 mn
pactBopa KH,POy; pH 7,38 — x 4 mu pactBopa Na,HPO, nobaBnstor
1 mi pactBopa KH,PO,4 u pH 8,04 — k 4,75 mn Na,HPO, nob6asnstor
0,25 mn pactBopa KH,PO,.

B kaxnayro u3 dereipex npoodupok modasisitoT no 1 ma 0,5 %-ro
pacTBopa Kpaxmaina, 1 mu1 pa30aBiICHHOW CIIOHBI U TIIATEIBHO TEpe-
MENINBAIOT COJEPKUMOE C TTIOMOIIBIO0 CTEKITHHOM nanoyku. [lanee Bce
POOMPKH, HE BBIHUMAs M3 HUX CTEKJITHHBIX TAJIOYEK, TOMEIIAIT B
BOSHYIO OaHto, HarpeTyto 10 40 °C. Cryctsa 3-5 MuH U3 Bcex mpoou-
POK MaJoYKaMH HAHOCST Ha CTEKJISHHYIO IJIACTHUHKY IO Karjie CMecu
PSAZOM C MPEABAPUTENILHO YK€ HAHECEHHBIMU Ha HEe KaIuISIMU PacTBO-
pa Hiona. Kammu coeMHAIOTCS, U, €Clii HAOIIOAAeTCsl pa3Iuinue OKpac-
KU C MOJIOM B HCIBITYEMBIX MPo0OaxX, MPOOUPKU BHLIHUMAIOT U3 OaHH,
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OXJIQKIAIOT | JI00ABJSIOT B KKyl Mo 3—4 Karid pacTBopa Hoja.
[Ipu OTCYTCTBHU 3aMETHOTO pa3iuyusi B OKpacke Mpod ¢ MooM Ha
CTEKJISTHHOM IIJIACTHHKE MPOJA0JIKAIOT HarpeBaHUe MPOOUPOK B BOASHOM
OaHe ele HECKOIbKO MUHYT, a 3aT€M BHOBb MCHBITHIBAIOT HA ILIACTHH-
Ke MpoObI HAa CTETEHb PACIICITICHNs KpaxMaja. JTy ONepaluio MmoBTO-
PSIIOT J10 TEX TOp, MOKa HE MPOU30MAET 3aMETHBIX CIABUTOB B OKpACKe
po0 ¢ HO0M.

[IpomomkaroT mHKYOAuo0 BceX MpoOd B MPUCYTCTBUH J00aBJICH-
HOTO MOJa Y U1 KaXJIOW U3 HUX OTMEYAKOT BPEMsI, KOTJ]a UCUEC3HET
CHUHEE OKpamuBaHue (KOHEI aMIIIOIUTHYECKOro pacmierieHus). [1o-
JyYEHHBIE PE3YyJbTAaThl OTPAXKAIOT TpauUecKku: Mo Ocu adciuce
HaHocAT pH ONBITOB, a MO OCH OpAUMHAT — BpeMs pacIlIeIICHUs KpaxX-
Majia TIpyu COOTBETCTBYIOMMX 3HaueHUsAX pH. CoenuHss TOYKH JTUHH-
ei, MoJay4aroT KPUBYIO, XapaKTEPU3YIOIIYIO0 3aBUCUMOCTh aKTUBHOCTHU
(depmeHnTa ot 3HaueHus pH cpenbl.

Pa3zoden 1V. Yenaeso0dui

JlabopaTopHas pao6ora 8
KauecTBeHHBbIE peaKL My HA yrjieBOoAbl

Obopyoosarue, peakmugvl. TUTICTKA Ha 1, 2 u 5 M1, mpoOupkH
xumudeckue; O0ans BoagHas; 1-nHadron (10%-#t cnmpToBoit); cepHas
kucioTa (koHir.); ruapokcu Hatpus (10%-it); cynbdar meau (5%-i);
peaktuB ®Desunra; peaktuB CearMBaHOBA; OPIMHOBBIA PEAaKTHUB; pac-
TBOD JItOTOJIs1; STUIOBBIN CIIUPT; XJIOpH] HATpUs (KPHUCT.).

Mamepuanser. TIIOKO3a, MaIbTO3a, caxapos3a, apabuHosa, GpyKTo-
3a, kpaxmai, rirkoreH (1 %-e pacTBophI).

Xox padoTnl

1. Peaxyus I[looobedosa — Monuwa ¢ 1-nagpmonom (na yeneso-
Ovt). B mpoOupky 0epyT 1 M1 HCITBITYEMOTO PacTBOpa MM KPYIUHKY
TBEPJIOTO BEIIECTBA, pACTBOPEHHOTO B 1 MJI BOJBI, JOOABISAIOT 2 Karl-
au 10 %-ro cnimpToBoro pactBopa 1-HadTosia U MO CTEHKE MPOOUPKHU
NPUWINBAIOT OCTOPOKHO, 0€3 BCTPSIXMBAHUS, 2 MJI KOHI[. CEpHOM KHUC-
70Thl. CepHasi KUCJIOTa OIYCKAaeTCsS Ha JHO MPOOHUPKH, HAa TpaHUIIE
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IBYX JKUJKOCTEH 00pa3yeTcs KOJbIO KpacHO-(UOJIETOBOrO IIBETA.
dypdypon u 5-okcumeTwinhypdypon, odpasyromiuecs: U3 yrieBoJ10B
MO ICMCTBUEM CEPHOUM KHUCIIOTHI, KOHJICHCUPYSCh C JBYMSI MOJISIMU
cylibpuHupoBaHHOrO 1-HadTONa, MAIOT TPUAPUIMETAHOBBIM XPOMO-
I'€H, KOTOPBIM OKUCISETCA CEPHOM KUCIOTOW B OKPAIIEHHOE XUHOW/I-
HOE COEIMHEHUE.

2. Peaxyus Tpommepa. B npoOupky HanuBaroT 1-2 mu pacTtBopa
III0KO3bI U paBHBIA 00beM 10 %-ro pacTtBopa THAPOKCHAA HATPUS.
K cMmecu mpubaBnsioT npu BCTPAXMBAHUU 1O KaruisiM o %-i pacTBop
cynbdara meau (I1). OcTopokHO HarpeBarOT BEPXHIOIO YacTh COJEP-
XKUMOTO TIpoOupkH. [TosBIIAETCS XKENTOE OKpaIIMBaHHE — THUIAPOKCHU]T
meau (1), mepexoasmiee B kpacHoe — okcua Meau (1), 4To ykaspiBaer
Ha TIOJIOXKHUTENIbHYIO peakiuio TpomMmepa:

| I Hz0
H—(i:—OH H—CI:—GH
HO—C—H HO—C—H
| + 2CuS0, + 5NaDH ——» | + 2Cu0OH + 2Na80, + 2 H,0
H—(ij—GH H—(i;—GH l
H—C—OH H—C—OH
I | Cu0 |
CH.OH CHzOH  ypacre
ocanoK

Peakuuro TpoMmepa npoAenbIBatOT TAKKE € PACTBOPAMHU MAJIb-
TO3bI, caXapo3bl U KpaxMaya. O0bACHUTE MOTYYEHHbBIC PE3YJIbTATHI.
M30bITOK MEIHOM COJIM MAacCKUpPYyeT PEeakiuio, T. K. THAPOKCH]
menu (1) mpu HarpeBaHUM TepsieT BOJIY W JIaeT YSPHBIH 0CAIOK OKCH-

na meaum (I1).

3. Peaxyus ¢ enuneosoii scuokocmoio. Hepenako moab3yroTcs
TaK Ha3bIBAaeMOW (PETMHITOBOM >KUJIKOCTHIO, B KOTOPOW HOH MEIH
B CTCIICHU OKMCJIEHHMS +2 HaXOJHUTCSA B BHJEC KOMIUIEKCHOTO COEIMHE-
HUS ¢ TapTpataMu. MexaHu3M peaklu PeaylypYIOIUX YIJIEBOI0B
¢ ¢GeTMHTOBOM JKUJKOCTHIO TaKOW XK€, KaKk M peakiuu Tpommepa.
[IpeumytiecTBO PeTUHTOBOM KUAKOCTH: MEIb MPU U3OBITKE peaKTHBA
He BbInagaet B Buze okcuga meau (I1).
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K 1-2 M pacTtBOpa IIIOKO3bI MPUIMBAIOT paBHBIA 00beM (penuH-
TOBOM JKHUJIKOCTH U CMECh HarpeBarOT JI0 HAYMHAIOIIECTOCS KUIICHHSI.
OOpasyetcs kpacHbIi ocanok okcuaa meau (1).

< H Q

e e
| I HO
H—C—CH (lﬁo‘:iK H TGGNE H_CI:_DH -:|:0£}Na
HO—C—H H—C—0. _D—C—H 3H.0 HO—C—H H—C—OH
+ 2 | ed | £ | + 2CUDH + 4 |
H—C—GCH H—-'T‘—Q( “"ﬁ—tI:—H H—Cli—fI)H ,l H—i_l‘.—GH
H—C—CH COONa ' GOOK H—(—on | COOK
CUEQ
CHsOH CH.OH KpacH

[IpoaensiBalOT peakiuio (HETMHTOBON >KUIAKOCTH TaKXKe € pac-
TBOPAMHU MAaJIbTO3bI, caxapo3bl U Kpaxmajaa. O0bICHUTE TOITYUEH-
HBIC PE3YIbTAThI.

4. Peaxyus Cenueanosa na kemo3swvi. llpu HarpeBaHUU (PYKTO3BI
(1 Apyrux KETOreKCco3) C COJSHOM KHCIOTOM 00pa3yeTcsi OKCHMETHII-
bypdypon, KOTOpeIi ¢ pe30pIMHOM 00pa3yeT COSAMHEHHEe, OKpa-
IIICHHOE B BUIITHEBO-KPACHBIH IIBET.

OH
O H IIpoaykT KOHIOEH-
CH,OH OH S @\ poay 5
H 3 HZQ.I N\ A ~ " B BHIIHEBO-Kpac-
H CH,OH CH,0H HBIN IIBET
OH H H H

ATbJI03bI TAKXKE JAIOT 3TY PEAKIMIO, HO OHA MPOTEKAET MEJJICH-
HEee M B 0COOBIX YCIOBUSX (TEMIIEpaTypa U KUCIOTHOCTH CPEIBI).

B nBe npobupku HanuBaroT no 3 mi pactBopa CenuBaHOBa, B O1-
HY U3 HHUX MPUOABIAIOT 3 KaIlJld pacTBOpa TJIIOKO3bI, B JIPYyTyI0 —
3 karu pactBopa GpykTo3sl. O0e NpoOMPKH MOMEIIAIOT B BOJSIHYIO
Oanto, Harpetyro g0 80 0C, U JepxaT B Hed 8 MUH. 3a 3TO Bpems
B NpoOupKe ¢ GPyKTO30M MOSBIAETCS KPACHOE OKPAIIIMBAHHUE.

5. Peaxyus na nenmoswvl ¢ opyunom (peaxyusi buans). IleHTO3BI
B KHCIION cpeae oOpasyroT ¢Gypdyposda, KOTOpbIH KOHJIACHCHPYETCS
C OPIIMHOM B IIPHCYTCTBHH clieoB xjopua xenesa (I11).
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CHs

o H =
S » [Ipongyxt KOHAEHCA-
{2, HCI R HO OH
q ~ = LM OKpAIIIEH B 3€-
-3H,0 \]_r FeCl:  jeHblif BET
OH OH H H

K 1 ma ucneiTyemMoro pactBopa npuOaBIsSItOT paBHbIA 00bEM Op-
MHOBOr0 peakTuBa. CMeCh HArpeBalOT HA KUIIIIEH BOASHON OaHe
B TeueHue 20 muH. Ilpyu HaNMWYUU MEHTO3 WM METHIIEHTO3 MOSBIIS-
€TCsl 3€JIEHOE OKpalIMBaHUE PacTBOPA.

6. Peaxyus kpaxmana u enuxoeena c tiooom. K 1-2 mn pactsopa
Kpaxmaia npudapisitoT 1-2 kammu pactBopa Jltorons. PactBop okpa-
muBaeTcs B cuHMM 1BeT. CopepKumMoe MpoOUpKU ACNAT Ha 3 4acTH, K
nepBoi MpUOaBIAIOT 1-2 MIT ATHJIOBOTO CHHMPTA, KO BTOpor — 1-2 M
10 %-ro p-pa ruapokcuaa HaTpus, TPEThIO YacTh HarpeBaroT. Bo Bcex
CIy4yasix OKpacKa HCYe3aeT, MPUYEeM B TPEThe NpOOMpPKE OKpacka
BHOBb TMOSBJISIETCS IPU OXJIKJICHUU. Peakiusa ocHOBaHa Ha 0Opa3oBa-
HHUU HECTOMKOIO aJICOPOIIMOHHOIO COCIMHEHUS M0J1a ¢ aMUJIO30M.

B npobupky HanuBaroT 2—-3 M1 pacTBopa IJIMKOTeHA, JOOABISIOT
1-2 xamm pactBopa JIroross, nepeMenBaoT, HOSBISETCS KPACHO-
Oypoe okpamuBanue. OKpacka YCHJIMBAeTCs Npu J00aBJICHUU He-
CKOJBKMX KPHUCTAJUIUKOB XJIOpHAA HATPUsl, HO UCYE3aeT npu g00aB-
JIEHUH THIPOKCHU]IA HATPHS WUJIM HarpEBaHUHU.

Paznuuus B 1iBeTe KOMIUIEKCOB MOA-KpaxMayia U MOA-TJIMKOreHa
CBUJICTEILCTBYIOT O PA3JIMUUM CTPYKTYpP Kpaxmaia U TJIMKOTeHa.

Pazden V. /lunudwl

JlabopaTopHas pa6oTa 9
XapakTepHble peaKlMy Ha JIMIIUA/AbI

Obopyoosanue, peakmuewvl. 0aHsi BOJsHAS, TPOOUPKH, MUIECTKU
Ha 1, 2 u 5 mu1; papdopoBbie yaniky; NpoOUPKU MIUPOKKE C MPOOKa-
MU, B KOTOPBIC BCTABJICHBI BO3AYIITHBIC XOJIOIUIHHUKH, IETPOICHHBIN
a¢up; OeH3uH; XIOPO(HOPM; UYETHIPEXXIOPUCTHIA YTIEPOMd; CIHUPT,
a¢up; eaxnii kaauit (5 %-ii); pacTBOp KypHHOTO O€lIKa; pacTBOP MbI-
na; kapoonat Hatpus (5 %-i1); CIUPTOBOI PaCTBOP €IKOTO KAJIHS; CO-

29



asHas Kuciaora (KoHIL.); xjaopucThiii kanbnuii (5 %-i pacTBOp); CBH-
Hel, ykcycHokucbii (10 %-it pactBop); Oucynbdar Kamaus (KpHCT.);
HATPHH XJIOPUCTHIN (KpHCT.); HeHOIPTATCHH.

Mamepuanwvi: Macio pacTUTEIBHOE, MacjoO CIUBOYHOE.

Xoa padoThI

1. Pacmeopumocms  oicupos. B 8 mnpoOUPOK TMOMECTUTH
1o 1-2 xamau MmoJcCOMHEYHOTO Macia, MOCje YeTo MpruOaBUTh B HUX
MOCeI0BAaTEIbHO 10 2—3 MJI PaCTBOPUTENSA. B MEPBYIO — JHUCTHUII-
JUPOBAHHYIO BOJY, BO BTOPYIO — METPOJEHHBIN 3(pUp, B TpEThI0O —
OCH3WH, B YETBEPTYIO — XJOPOGOPM, B IMATYIO — YETHIPEXXJIOPH-
CTBI yIJIEpPOJa, B IIECTYI0O M CEAbMYIO — CIHPT, B BOCBMYI —
a¢up. B3banteiBaHHEM XOpOIIO MEpEMEIaTh COACPKUMOE KaKI0u
NpOOUPKH, IMIECTYIO WM CEAbMYIO HarpeTh. 3anucarh, KaKue u3 Hc-
NBITAHHBIX BEIIECTB SIBJISIOTCS PACTBOPUTEIISIMHU KUPOB.

2. Omynveuposarue Hcupos. Kupbl TIpu B30AITHIBAHUM C BOJOM
00pa3yroT 3MYJIBCHUIO, MIPEJCTABIISIIONIYIO COO0H TUCTIEPCHYIO CUCTEMY,
B KOTOPOWM MEJIKME KaIlUIM >KHpa B3BEIICHBI B BOJIE. DMYJIbCHUSI Macia
B BOJIC HEYCTONYMBA, B CIIOKOMHOM COCTOSIHUM HACTYIaeT OBICTpPOE
pacciauBaHue, MEJIKHUE KaIllu JKUpa B MPOIECCE CTOJKHOBEHUS JPYT C
JIPYTrOM COEJUHSIOTCSL B 00Jiee KpYIHBIE, TIEPEXOIAIIME ajiee B CIIOMN
Macja Ha MOBEPXHOCTU BOJIbI. UTOOBI MPpUAATH CTOUKOCTh 3MYJIbCUH B
BOJI€, HEOOXOMMO BBEJICHUE Psijia BEIIECTB, CIOCOOHBIX B PE3yJibTaTe
afcopOIMi Ha TOBEPXHOCTHU IIIApUKa 3MYJbIHPOBAHHOTO BEIIECTBA
YMEHBIIIUTh TOBEPXHOCTHOE HATsHDKEHUE Macjia, B pe3ysibTaTe 4ero
MPOUCXOAUT CHMXKEHUE TOBEPXHOCTHOM PHEPTrUU U 3MYJIbCHSI MPUOO-
peTaeT yCTOMUYMBOCTh. BemecTBa, CHMKAONME MOBEPXHOCTHYIO DHEP-
TUI0, HA3bIBAOTCA omyaveamopamu. CKIOHHOCTh HEKOTOPBIX BEIIECTB
K O00pa30oBaHMIO ASMYJIbCUH BaKHAa KakK B OHOJIOTMYECKOM, TakK H
B X0351ICTBEHHOM OTHOIIEHUHU.

K uucny mpupoaHbIX dMyJIbCUH OTHOCATCS MOJIOKO, TuMda, ja-
Teke (kaydyku). BemiecTBa, HaXosIuMecss B OPraHU3Max >KHBOTHBIX
U pacTeHuM, CBOOOJIHO MEPEMEIIAIOTCSI COBMECTHO C TOKOM >KUJIKO-
cTu. JKupbl, HaxXOsAIIKUECS B KUIICUHUKE B BUJIE AMYJIbCHI, XapaKTe-
PU3YIOTCS  OOJIBIIIONW  TOBEPXHOCTHIO, CIOCOOCTBYIOIICH — Oosee
SHEPTUYHOMY BO3/CHCTBUIO HA HUX (DEPMEHTOB.

B3sTh B 5 mpoOMpOK MO paBHOMY KOJHMYECTBY MOJICOJIHEYUHOTO
Mmacia (4-5 karens), IPWIATH B MEPBYIO U3 HUX 5 MIT TUCTHIIMPOBAH-
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HOM BOJIbI, @ B OCTaJIbHBIC MPUJIUTH IO S MJI. BO BTOpyr0 — 5 %-if pac-
tBOp KOH, B TpeTbto — 5 %-ii pacTBOp CO/IbI, B YETBEPTYIO — PACTBOP
MbUIa, B MATYH0 — pacTBop Oenka. ColaepxKuMoe MPOOUPOK CHUIIBHO
BCTPSIXHYTh U HAOMIOAATH CTETIEHb CTOMKOCTH BO3HUKILKX dMYJIbCUN BO
B3STHIX MPOOUpKax. Pe3ynbrarel HAOIIOCHUI 3aHECTH B KypHAJ.

3. Ombinenue sxHcupos. JKupbl B IPUCYTCTBUU ILETOYH TOJABEPTa-
I0TCSI TUAPOJIN3Y, TIPU ATOM 00pa3yeTcsi MbLIO U TJIMIIEPUH:

HoG— O—CO—C7Hzz HoG—OH

| |
HC—O0—CO—CygHyr oK e OH + C7H3CO0K + 2 CieHaCOOK

HEC—Q—GG—GﬁHg«] HQG—GH

B mupoxkyto npobupky ¢ 0,5-1 r macia npuanthk 5 Mi1 COUPTOBO-
ro pacteopa KOH. Cogepxxumoe nepemeniaTh, 3aKpbiTb MPOOUPKY
npoOKOM, B KOTOPYIO BCTaBJIEH BO3AYIIHBIN XOJOIUIBHUK, U Harpe-
Bath B TeueHue 30 muH. [locie ruaponusa coaepkumMoe MpoOUpKU
nepenauTh B ¢papdopoByto yamiky, npudaButh 10 M quCTUITMPOBaAH-
HOW BOJIbI M1 OCTOPOKHO HATPETh IS yAalleHus cnupTta. M3 nomyden-
HOTO PacTBOpa KAJIMUHOTO MbLIA MOJIOBUHY OTJIUTH B IPOOUPKY.

4. Peaxkyuu c80000HbIX dcuprblx Kuciom. OctaBmuiics B gpapdo-
POBOM YaIllKe pacTBOP MbLIA MOJKUCIUTh KOHIIEHTPUPOBAHHOM COJIS-
HOM KHCIIOTOH, IPOUCXOIUT BHIACICHUE CBOOOHBIX YKUPHBIX KHCIIOT:

RCOOK + HCI - RCOOH + KCI

Ocanok oTGUIbTPOBATH, OTMBITh OT KHUCJOTHI TaK, YTOOBI MPO-
MBIBAaHUE HE JABAJIO KUCIION PEaKIUU Ha JIAKMYC.

B3siTh 4acTh JKUPHBIX KHUCJIOT B MPOOUPKY, pPaCTBOPUTH
B HEUTpaJIbBHOM 3(¢upe, MPWIUTh K CHUPTY, COJAEpXKAIEeMYy KarlIo
pactBopa coabl W 2 Kamu (eHondranenHa. JKupHble KHUCIOTHI
HEUTPAIM3YIOT PacTBOP COJbI, OJarojaps 4eMy Mcue3aeT MajuHOBas
OKpacka.

Obpaszosanue HepacmeopuMvlx Kaabyuegvlx cojleli: B MPOOUPKY
¢ 2-3 KaIIIMU KaJIMWHOTO MbUIa (paHee OTIUTOrO0 B MPOOUPKY
u3 (haphopoBoil Hamku) mpuiIuTh 5 %-1 pacTBOp XJIOpUAa KaabITus,
0o0pa3yloTcs HEpPAaCTBOPUMBIE B BOJE KaJbIMEBHIE MbLIAa KUPHBIX
KUCI0T (HamucaTh ypaBHCHHUE PEAKITUN).

31



Buvicanusanue mvina. B Ipyryr0 npoOUpKy ¢ 2—3 MJI pacTBopa
MbUTa MPUOABUTH TOPOIIOK XJIOPHCTOTO HATPHs, MPOUCXOJIUT OcCa-
XKJICHNEC — BhICAJIMBAHKUE MblIa (HamMcaTh YPAaBHCHHE PEAKIIHH).

Obpaszosanue c6UHYOB020 NAACMbIPA . B TPETHIO MPOOUPKY € 3 MII
pacTBopa MblIa MPWINTh HECKOJIbKO Kamenb 10 %-ro pacTBopa arie-
tata cBUHIA. O0paszyercsl 0Ca oK, KOTOPHIH MPH HarpeBaHUM JIeIaeT-
sl BS3KUM (CBHUHIIOBBIH IUTACTHIPh). Hamucarh ypaBHEHHE PEaKIIHH.

5. Akponeunosasn peaxyus. ITa peaklys HUCIOIb3YETCS C ILIEIIBIO
JOKa3aTeNbCTBA HAIMYMUS B KUPAX TIULEPHHA, KOTOPBIN MPU HarpeBa-
HHH pazjiaraercsi ¢ 00pa3oBaHHEM aKpoJIeHHa (aKPHIOBOTO allbICTHIA).

B34a1b B npoOupKy 2—3 Karim Maciia, NpuOaBUTh KPUCTALIUK OU-
cyJib(paTa Kajausi U HarpeTh, PU 3TOM OOpa3yeTcsl akpoJEHUH B BUIE
0€eJIoro napa ¢ XapakTEpHbIM PE3KHUM 3araxoM ropesioro cana. Hamu-
caTh YPaBHEHUE PEAKLUU.

6. Peakyus na neyumun (Hanucams gopmyny reyumuna).

A. BwviOenenue neyumuna u3 sSUYHO20 JHCENMKA. B3SITh B CyXYHO
POOUPKY OKOJIO 2 MJT SIMYHOTO KEITKA U MPWINUTh K HEMY D MJT KHUTIs-
miero staHojia. CMech TIIATEIBHO MEPEMEIIMBATh CTCKISIHHON IMajioy-
kol B TeueHue 7-10mwuH, a 3areM NPoUILTPOBATH B CYXYIO
npoOupKy. OUILTPOBaHNE MOBTOPUTH, €CIIH (PHIIBTPAT OKAKETCS MYT-
HBIM.

b. Ocasxcoenue neyumuna ayemorom: HaIMTh B MPOOUPKY 2—3 MII
aleToHa W MPUJIUTh O Kamneidb COUPTOBOrO pacTBopa jenurtuHa. Ilo-
CJICTHMI HEPACTBOPHUM B aIllETOHE, IIOATOMY 00pa3yeTcs MyTh.

B. Ocaorcoenue neyumuna xaopuoom Kaomus: B3STh B CYXYIO
mpoOupKy 4-5 Kamenb COMPTOBOTO p-pa JICUIUTHHA W MPUOaBHUTH 2—3
KaIlJId HACBHIIIEHHOTO CIUPTOBOTO p-pa Xxjopuaa kaamusa. OOpazyercs
HE-paCTBOPUMOE COCTUHCHHE KaaMus (4 JacT.) ¢ JeruTHHOM (3 4JacT.).

I'. Ilonyuenue smynvcuu neyumuHa. B3SITh B CYXYH TPOOUPKY
5 Kamenap COUPTOBOTO PacTBOpA JEIUTHHA W npuinuTh 25-30 kamenb
JTACTULUIMPOBAHHOMN BOJABI. BO3HUKAET CTOMKAsA AMYJIbCUS JCIIUTHHA.
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3ajaHuA AJis BHEAyJAUTOPHOU paGOThI

Pazoden 1. beaku

[lenTuapl, TOMUMENTUABI W OCIKA COCTOST U3 JBaJIATH
L-0-aMUHOKHUCIIOT, COeIMHEHHBIX TENTUIHON CBA3BI0. AMHUHOKHCIIO-
Thl OTJUYAIOTCS IPYT OT JApyra cTpoeHueM paaukana. [lo xapakrepy
B3aUMOJICHCTBUS ¢ BOJOM nipu pH=7 pamukansl nensTcs Ha THAPO-
¢oOHBIC; HE3apsHKEHHBIE TMOJSPHBIC, OTPUIATEIBHO 3apsHKCHHBIC
U TIOJIOKUTENIBHO 3apspKeHHbIC. B CTPyKType MenTuaoB, MOJIUIEITH-
0B U OenkoB BbIIENAIOT N-KOHEl co cBOOOJHONW aMUHOTPYIION
u C-xoHer| co cBoOOJIHOM KapOOKCUIbHOU rpymmnoi. HassiBaroT men-
TUBI, moJunenTtuabl 1 6eaku ¢ N-koH1a k C-KoHITy.

MHavBuayanbHble aMUHOKHUCIIOTHI, MENTHAB U O€JIKU pa3iuda-
I0TCSI IO (PUBUKO-XUMUYECKUM CBOHCTBAM:

- hoopmMe MOJIEKYT;

- MOJIEKYJISIPHOU Macce;

- CyMMapHOMY 3apsiy, BEIUYHNHA KOTOPOTO y MENTUI0B U OEIKOB
3aBUCUT OT COOTHONIEHUS AHMOHHBIX M KaTUOHHBIX PaJIUKAJIOB aMU-
HOKHCIIOT B HUX;

- COOTHOIIICHUIO TIOJIAPHBIX W HETMOJSPHBIX PAJUKAJIOB aMHHO-
KHCJIOT Ha TIOBEPXHOCTH MOJICKYT;

- CTETICHU YCTOWYMBOCTU K BO3JICUCTBUIO PA3IUYHBIX JCHATYpPHU-
PYIOIINX areHTOB.

[TepBuunas cTpykrypa OCIKOB yIAep KMBaeTCs MPOYHBIMH, KOBa-
JICHTHBIMU TICTITHIHBIMH CBSI3SIMU. BTOpHUUYHAsI CTpyKTypa yaep>KuBa-
€TCS BOJIOPOJIHBIMU CBSI3SIMU MENTUAHBIX Ipymm. TpeTudHas CTpyk-
Typa MOHOMEPHBIX OEJIKOB U YETBEPTUYHAS CTPYKTYpa OJUTOMEPHBIX
OCJIKOB yACP)KMBAETCS 3a CUET B3aWMOJICHCTBUS PaIUKAIIOB aMUHO-
KHCIIOT (B OCHOBHOM CJIA0BIMHU B3aMMO/ICHCTBHSIMHU).

Tema A. AMUHOKHCJIOTHI

1. Harmmure B BUJE BHYTPEHHUX COJCH (GOpMYJIbl aMHHOKHC-
JI0T:

a) aMMHOYKCYCHOH (TJIuIuHa),

0) 0-aMUHOTIPOITMOHOBOM (aJaHUHA).

2. Hanumure cxemMbl B3aUMOJICHCTBHS ajJaHWHA:
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Ha.

a) ¢ BOJHBIM PaCTBOPOM IIIE€JIOYH,
0) ¢ COIAHOM KHCIIOTOM.
3. Hanmmure (GhopMyIibl ONTUYECKHX M30MEPOB ajJaHHMHA, [ACTCH-

4. Hanuute GopMyIibl cepocoiepKaliix aMUHOKHUCIIOT.
5. Kakne aMHUHOKHUCIOTBI COJIEpKAT TeTePOIUKIbI B pajuKayie?

Hanumure ux GpopmyJibl 1 Ha3BaHUA.

6. Hanmummre ¢hopmysibl aMUHOKHUCIIOT:

a) ¢ TuapoHoOHBIMU (HETIOSIPHBIMH) PaIMKAJIaMH,
0) ¢ He3apsHKEHHBIMU TOJISIPHBIMH PaIuKaJIaMH,

B) C OTPHUIATEIHHO 3apsHKCHHBIMU PaIMKaIaMHu,

T) C TIOJIOKUTEIBHO 3apPSHKCHHBIMU paIuKaIaMH.

7. Harmummute hopMyIIsl TUTICTITHIOB:

a) aJlaHWJI-JICHIINHA,

0) cepwI-IU31Ha,

B) TIUIWI-TPUNITO(aHA.

OTMeThTE IENTUAHBIC CBSI3U.

8. Hanuiure ¢hbopMyiabl U HA30BUTE TPUTICTITH/IBI.
a) aja-Baj-TIy,

0) neli-po-Tpe,

B) TUP-TJIM-TJIH.

9. Hanumure dhopMyiay TeTpanentTuia.
acn-npo-(eH-nus:

a) BBIICIIUTE B MENTH/IC MEITHIHBIC TPYIITBI U PaJIUKaIbl aMHHO-

KHUCJIOT,

0) o603naubTe N-1 C-KOHIIBI;
B) HAITUIINTE APYTOM NENTH]] U3 TEX K€ AMHUHOKHUCIIOT,
) MOACYUTANTE KOIMYECTBO BO3MOXKHBIX BAPHAHTOB TETPAIIEI-

THAa C aHAJIOTUYHBIM aMHUHOKHUCIIOTHBIM COCTAaBOM.

10. PaccmoTpuTe OCOOEHHOCTH MENTHIHON CBSI3U U CIICICTBUS,

BBITCKAIOIIUEC 13 HUX.

Tema b. ®u3uko-xumMmuuecKne CBOMCTBAa aMUHOKHCJIOT,

NMEeNnTHI0B U 0eJIKOB

1. B kakoii o6siactu 3HaueHuil pH 1 noueMy HaXoAUTCS U303JIEK-

TpHUYCCKas TOYKA.

a) KHCIIOH,
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0) HeHTpaIbHOH,

B) OCHOBHOM aMHHOKHCIIOTBI?

[IpuBenute mpuMepsl BhIlIIEHa3BAHHBIX AMUHOKHUCJIOT.

2. Hanmummre dopmyny nentuga: riv-acn-npo-tpe. Onpenenure
€ro MOBEJICHUE B AJIEKTPUUYECKOM MOJIE:

a) B HEUTPaILHO,

0) B CJIaDOKHCIIOHN,

B) B CJIA0OIIEIIOYHON Cpeie.

3. Hanummure Gopmyny nentuaa: ajna-acH-Iuc-ruc. B kakoi cpe-
JIe HaXOJIUTCS €ro u3o3jeKTpudeckas Touka? OTBeT 000CHYMTE.

4. Hanumure Gpopmysly nenTuAa: riay-IUc-acH-apr. Y KaKUTE €ro
CyMMapHBIN 3apsiji B CIaDOKUCIION cpe/ie.

5. UeM 00BsICHSIETCS] YCTOMUMBOCTH OEJIKOBBIX pacTBOpoB? [Touemy
OEITKOBBIC paCTBOPHI HEYCTONYHMBHI BOIHM3U U303JIEKTPUICCKON TOUKH?

6. Uto Takoe «aeHarypauusi Oenka»? Kakue aeHatypupyroiiue
¢dakTopsl Bbl 3HaeTe? [IpuBeguTe nmpuMepbl 0OpaTUMON U HEOOpaTH-
MOW JICHATYpaLUHU.

Tema B. Ctpykrypa 0eikoB

1. Yto Takoe nmepBUYHAs CTPYKTypa OCIKOB?

2. KakoBbl 3Tambl yCTaHOBJIEHUS MEPBUYHOU CTPYKTYPhI OEIKO-
BOM MOJIEKYJIbI?

3. o-CcIpajigb U e¢ mapaMerphl (Iar Coupaiy, YHCIO aMHUHOKHC-
JIOT B BUTKE, BBICOTAa aMUHOKHCIIOTHOTO ocTaTKa). Kakue B3anmomeii-
CTBUSI CTAOMIIM3UPYIOT O-CITUPab?

4, KakoBbI TIPUYWHBI, HAPYIIAIOMIUE PETYJISIPHOCTh BTOPUIHOM
CTPYKTypbl OenkoB? IlepeunciuTe aMUHOKHUCIOTHI, ASCTAOMIU3UPY-
IOIIKE Ol-CTIUPATb.

5. YkaxuTe THUINBI CBSI3€H, CTAaOWIM3UPYIONIUX TPETUYHYIO
CTPYKTYypy OenkoB. [IpuBeauTe cxemy B3aMMOJICHCTBUS MEXKTY TBYMSI
3apSOKCHHBIMU aMHUHOKHUCIIOTaMH.

6. [IpuBeauTe MpUMEpPbl aMUHOKHUCIIOT, YYaCTBYIOIIHMX B 00pa3o-
BaHUHU BOJIOPOJHBIX CBsi3el B Oenkax. M3o0pasute cxematudHo 3 Ba-
pHaHTa BOJIOPOJIHBIX CBA3EH MEKIY paJiMKajJaMU 3THX aMHHOKHUCJIOT.

/. Hanumure ¢dopmyinbl ciaegyromux (parMeHToB Oenka, MpH-
HUMAOIIUX ydacTue B GOPMUPOBAHUHU €0 TPETUUHOU CTPYKTYPHI:

... TUP-IIUC-TIIy-Uje-Cep. ..
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...aCI-1UC-TTN3-aJla-acH. ..

N300pa3ute cXemMbl BCEX BO3MOKHBIX B3aUMOJICHCTBUN MEXIY
paguKaiaMu aMUHOKHUCIIOT.

8. Hamumure dbopmynbl cieayromux (parMeHTOB Oelka, MpHu-
HUMAIONIUX y4acTue B GOPMUPOBAHUU €T0 TPETUUHOU CTPYKTYPHI:

... Tpe-JICH-IIMC-TIH-apT . ..

...TUC-BaJI-IIUC-JTU3-TIIY ...

N300pa3ute cXxeMbl BCEX BO3MOKHBIX B3aUMOJCUCTBUM.

9. B cBsa3bIBaHUM CYOBEIUHUII YETBEPTUUHOM CTPYKTYpPhI Oeika
NPUHUMAIOT YYacTHE paguKaibl CICAYIONINX aMHUHOKHCIIOT: ajia, THUC,
Tpe, deH, acn. Beimummure nmonapHo GopMysibl aMUHOKHUCIIOT, MEXITY
paguKaliaMi KOTOPBIX BO3MOXXHBI B3aUMOJICHCTBUS, MOKAXKUTE CXE-
MaTUYHO 3TH B3aUMOJCHCTBHUS,

10. IIpuBeauTe cXeMbl B3aMMOJCHCTBUS KOHTAKTHBIX YYaCTKOB
cyObeMHMI] OCNIKa ¢ yJ4acTHeM paJuKalioB aMHUHOKHCIIOT . TJy, Cep,
THUC, JIU3.

Tema I'. Hyk/ienHOBbIE KHCJIOTHI

HyknenHoBbIe KHUCIOTBI COCTOSAT M3 HYKJICO3UMAMOHO(OCHaTOB,
coennuHeHHbIX 3'-9'-hochonmddupneiMu ceszsmu. JJHK B sykapua-
TUYECKUX KJIETKaX COJACPKUTCA B BHUJIE XpOMaTHHA — HYKJIEOMPOTE-
nHoBoro komiuiekca. JJHK cocTtout w3 nByxX aHTUIapamienbHbIX
MOJIMHYKJICOTUIHBIX 1IETIeH, OPUEHTUPOBAHHBIX a30TUCTHIMU OCHOBA-
HUAMM Apyr K Apyry. OHa mpeacTaBiseT co0Ooil yaille MpaBo3aKkpy-
YeHHYIO JBOMHYIO0 cripanb (A- u B-gopma), peke JieBo3akpydeHHYIO
(Z-dopma); BrOpHunyro ctpykrypy JAHK mommepxkuBaroT BOIOPO-
HBIE CBSI3U U TUAPO(OOHBIE B3aUMOJIEUCTBUS MEXKITY a30THUCTBIMHU OC-
HoBanusiMu. JIHK conmepxut uHdopMaIuioo 0 CTPYKTYpe pa3TudHbIX
Busi0B PHK u 6enkoB. B kieTkax npucyTCTBYIOT 3 TUMa puOOHYyKJIe-
MHOBBIX KucoT: uHpopmannoHHsle PHK (u-PHK), TpancmoptHbIie
PHK (1-PHK) wu pu6ocomansubiec PHK (p-PHK). Onu pasnugarorcs
N0 TEPBUYHOM CTPYKTYpe, MOJEKYJISIpHOH Macce, KOoH(opMaiuu
U, CaMO€ TJIaBHOE, MO (PYHKIMOHAILHOW aKTUBHOCTH.

1. Kakue BemiecTBa 00pa3yroTcsl MPU MOJTHOM THAPOJIM3E HYKIIe-
WHOBBIX KUCIIOT?

2. Hanumure OTKPBITYI0 M LUKIWYECKYI0 ¢opmy [-pubdo3si.
[IpuBeauTe cxemy oOpa3oBaHUs ypUAUHA.

36



3. Hanummure B ABYyX TayTOMEPHBIX (opMax TyaHHH, Yypaiiui,
TAMHH W IHUTO3WH. [louemy njis ajneHWHA HE XapaKTepHa JIAKTHUM-
JaKTaMHas TayTOMEepHs?

4. Kakue a30TUCThIe OCHOBAaHMS KOMIUIEMEHTapHBI IPYT IPYyTy?

[TokaxkuTe cxeMaTUYHO BOJAOPOJAHBIC CBSI3U MEKAY HUMM.

5. Hanumwure dhpopmybr:

a) 5-MeTHIILIMUTO31HA, B) YO,

0) 1e30KCHaICHO3HHA, r) ATO.

K kakoMy Kj1accy OTHOCHUTCS KaXKJ10€ U3 HUX?

6. Uro takoe Hykieotunbl? Hamummre GopMynsl cliemyrommux
HYKJICOTHIOB:

a) ajgeHO3MHMOHO(ochar,

0) ne3okcuryaHo3smHMoHOoChaT,

B) TM®.

/. Hanumure ¢popmyiny onuronykieoruaa ['-T-11.

8. Hanummre ¢opmyny dparMeHTa HYKICHMHOBOW KHUCJIOTHI
0-V-T'-A.

9. B uem cxonactBo u otnuuus B ctpoenun PHK u JIHK? OtBet
nosicHuTe popMynamu.

10. Oxapakrepusyite pyaknuun JJHK m ocHoBHBIX BHmoB PHK
B KJICTKE.

11. Xapakrepuctuka aBorMHOW cnupanu YorcoHa u Kpuka. Ila-
pameTpbl criupanu. CBs3M, CTaOWIM3HUPYIONIME JIBOWHYIO CIHUpajb
JTHK.

12. Ocobennoctu BropuuHoiut ctpyktypsl PHK.

13. Bropuunas ctpykrypa 1-PHK, @pyHKIIMOHaNBHBIE IEHTPHI.

14. Tperuunas ctpykrypa JHK u PHK.

Tema JI. @epMeHTHI

depMeHThl — OMOKATAIM3aTOPhl, UMEIOIINE OCITKOBYIO MPUPOTY.
[To XMMHUYECKOMY CTPOCHHIO Pa3IUYarOT MPOCThIC (COCTOSIINE TOJIb-
KO W3 aMUHOKHUCIIOT) M CJIOKHBIC (EpPMEHTHI (CojaepiKallue TaKKe
HEOCIIKOBYIO YacTh, WK KOo(MakTop). DepMEHTBI, B OTIMYHE OT HEOP-
raHUYECKUX KaTaJIM3aTOPOB, XaPAKTEPU3YIOTCS MCKIIOYUTEIbHOM
cnenupUIHOCTRIO (BBIIETAIOT CyOCTpaTHYIO CHEIU(DUIHOCTh M CIIe-
U(DUIHOCTh JCHCTBUSA), BBICOKOM KATaJIMTHUYECKOH aKTUBHOCTBIO.
Cy1liecTByeT HECKOJIBKO MEXaHHU3MOB PEryJIAlMU aKTUBHOCTH ¢ep-
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MeHTOB. DepMeHTHI JeiiaT Ha 6 KinaccoB (B OCHOBY KiacCH(PHKAIIUU
TIOJIO’KEH THUI PEaKIUH, KaTaau3upyeMoil (epMEHTOM), MOIKIACCHI,
MOJAMO/IKJIACCHI.

1. Xumnueckas npupoaa gepmeHToB. [IpocTsie u cioxubie dhep-
MeHThl. [TonsiTue o kodakrope.

2. ®opmynel ®MH, ®A]J], yuactue 3TuX KOPEpMEHTOB B OOMEH-
HBIX MPOLECCAX.

3. ®opmynsl u pyskmun HAJ[', HAJID™.

4. ®opmyna K A, xapakTepucTruka COCTaBHBIX YaCTEH.

5. Tuamuunupodocdar, crpoeHre U PyHKINH.

6. YOuxuHOH, CTpoeHHE U (QyHKITHH.

7. ®opmyna Y ]JID-riaroko3sl, ydyacthue 3TOro KopepmeHTa B 00-
MEHHBIX TIpolieccax.

8. [laiiTe cucTtemaTuyeckoe Ha3BaHUE (PepMEHTaM, KaTalUu3upy-
IOIIUM CJIEIYIOIINE PEaKIUU, ONPEACIINTE KIACC KaXKI0ro epMeHTa:

a) acnn + [IBK < ana + IIIYK,

0) Y ®-rmoko3a < Y Jd-ranakrosa,

B) AT® + IIBK + CO, = AJI® + © + I VK,

r) maktaT + HAJI" < mupysar + HAJJHH",

n) Manar < ¢pymapart + H,O.

9. Hanumure cremyrommue peakiud, JalTe CHCTEMaTHYECKHE
Ha3BaHUs epMEHTaM, ONPEACIUTE KIacC Kaxa0ro GepMeHTa:

a) acm + a-ketornmyrapar < iy + VYK,

0) rimoko3a + AT® < rimroko30-6-pocdar + AJ[D,

B) cyknuHat + DAJ[ < pymapar + DAJI H,,

r) ana + CO, + AT® = acnn +AJ|® + O,

n) rimytamul + H,O = rioyramar + NHj,

¢) STUJIOBBIH CITHPT + HAI[+ & aneranpaeruy + HAI[H'H+.

10. ITpuBenuTe ypaBHEHHUS JBYX PEaKIMil C ydyacTHEM IEpBUY-
HBIX aerujaporeHas. HazoBure hepMeHTHI, KaTaqu3UPYIOMIUE 3TU pe-
aKIINH,

11. ITpuBenuTe Ba MpUMeEpa peakiivii, KaTaJIu3upPyeMbIX THAPO-
Ja3amH.

12. HanumuTe ypaBHEHHE pEeaKlUU, YKa3aB (PEPMEHT:

0.-KETOTJIyTapaT => IiIyTaMar
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Tema E. JIunuapl

OCHOBHBIMH TIPEJICTABUTENSIMU MPOCTHIX JIMMUAOB SIBISIFOTCS KH-
pbl. ZKHpbI — TPHALWITIMLEPOJIbI — caMasi KOMITAaKTHAs! U SHEPro-
eMmkass ¢opma XpaHEeHUs dHeprud. B HOpMe copepikaHue >KUPOB B
opraHu3Me 4esioBeka coctamisier 6—10 kr. DToro KoiuyecTtBa >KUPOB
J0CTATOYHO JJisi oOecriedeHus sHeprueit opranuzma 40-50 et mpu
HOJHOM rojojgaHuu. B pesynbrare pacnajga >KUpPOB KOHIIEHTPALUA
KUPHBIX KHCJIOT B KPOBU YBEJIMYMBAETCSA MPUOIU3UTEIBHO B 2 pasa.
Bpewmsi monmyku3HM JKUPHBIX KHUCIOT MEHEE S5 MHH; 3TO O3HAYaeT, uTo
CYIIECTBYET OBICTPBIN IMOTOK >KUPHBIX KHUCIOT W3 KHUPOBOW TKAHHU K
ApyruM opraHaM. JKHUpHbIE KUCIOTHI, KaKk TUApOPOOHBIE MOJEKYJIbI,
TPAHCIIOPTUPYIOTCS KPOBBIO B NEpU(PUPUUECKHUE TKAHU B KOMIUIEKCE C
OenKoM aTbOYMHUHOM, WMEIOIIUM IIEHTPBI CBS3BIBAHUS TUIPOGOOHBIX
MoJiekyJ. UTak, >KupHbIE KUCTIOTHI, KaK M TIIOKO3a, SBIISIOTCS OCHOB-
HBIMU «TOIUITMBHBIMHU MOJIEKYyJIaMu». B OCHOBHOM »Heprusi u3BjieKaercs
U3 AKUPHBIX KUCIIOT B Ipouecce - okucienus. Hekoropoe konnyecTBo
SHEpPrun 00pa3yeTcs MpU OKUCIICHUU MOJICKYJ TIIHIIEpUHA.

1. Knaccudukanus TunuoB.

2. B cocTaB CBHHOTO KHMpa BXOAT TPUTIIHIICPHUIBI

a) TPUIAJIbMUTHH,

0) TpHOJICHH,

B) OJICOJIUITAJIBMUTHH,

T') MaJbMUTOCTEAPOOJICHH.

Hanummre ¢GopMyiibl NEPEUMCICHHBIX TPUDIIHLEPUI0B. Kakune
U3 HUX SBJIIOTCS POCTHIMHU M KaKWE CMEIITaHHBIMH?

3. 'uapoan3 KMPOB B IKEIyJAOYHO-KHIICYHOM TpPakTe I103BO-
HOYHBIX.

4, Hamumute ypaBHEHHUS peakluid THAPOJIM3a TPUCTEApHHA,
OJICOTUTIAIBMUTHHA.

5. HaHI/IH_II/ITe ypaBHCHI/IH peaKuHﬁ, HpOTeKaIOH_II/IX 10 CXEME.
[JIAIEPOKHAHA3a > X runepodocharaernaporeHasa >Y TpHro3odocda-

I'mauepun
THU30MCpasa > Z

Hazosute BemectBa X, Y, Z.

6. Hanumure ypaBHEHUE peakiiMu aKTUBUPOBAHUSI CTECAPUHOBOM
KHUCJIOTHI.

/. Hanmuimute ypaBHEHUS peaKIdil, TPOTEKAIOIINX IO CXEME:
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arm-KoA-cudrerasa > A arm-KoA-nernaporesasa

[TaneMuTHHOBAsE KHCJIOTA
>B eHonn-KoA-ruaparaza >C f-okcnarmn-KoA-nernnporenasa >D S-ketoarmn-KoA-Tro-

OCTEpasa > E

Hazosure BemectBa A, B, C, D, E.

KaxkoB sHeprerudeckuii 3¢ HEeKT 0HOTO aKkTa [3-OKUCICHHS ?

8. PaccuuraiitTe sHepreruueckuit 3PGeKT pacmnama MOJIEKYIIbI
TJIMIIEPUHA B aHAYPOOHBIX M B a3POOHBIX YCIIOBUSIX.

9. DHepreTMUecKUid BBIXOJA IOJHOTO OKHCICHHS MOJICKYIIBI
MaJbMUTHHOBOUW KHUCIOTHI, TPUTIATEMUTHHA.

10. DHepretuyeckuii 3(PEKT MOJHOTO OKHUCICHUS MOJICKYJIbI
CTEapUHOBOM KHUCJIOTHI, TPUCTEAPUHA.

11. TTocpencTBOM KakKMX XHMHUYECKUX PEaKIUH OCYIIECTBIISICTCS
CHUHTE3 BBICIIMX XHPHBIX KHCJIOT W3 TIOK03bI? [lokaxkure B BHAC
CXEMBI.

12. Hanumure ypaBHEHHUS pPeakiivii, MOCPEIACTBOM KOTOPBIX MPO-
UCXOJIUT OMOCHHTE3 KUPOB M3 TiHiiepodocdara u BHICIINX KHPHBIX
kucnoT. KakoBo Onosornyeckoe 3HaueHrue ITUX MPOIECCOB?
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Bonpocbl kK konaokeuymy 1
O6MeH HYK/1eUHO08bIX KUC/10m U 6e/1K08

A. OdmeHn HYKI1eUHOBbIX KUCIOM.

1. Pacnaj HYKJIEMHOBBIX KUCIJIOT B KUBBIX opranu3Max. Knaccu-
dukanus HyKieas.

2. Pacmiaji HyKJI€OTHIOB.

3. Pacnag mypuHOBBIX U TUPUMUIUHOBBIX OCHOBAHUM.

4. Permukanus JJHK: 3HaueHne, MexaHu3M.

5. Tpanckpunius (cuate3 PHK).

6. OOpaTHas TpPaHCKPHUIIIHA.

b. Oomen 6enkos.

/. Pacrian O€NKOB B JKMBBIX B KHBBIX OpraHu3Max. I uaposus
OEJIKOB B KEITyJOYHO-KHUIIIEYHOM TPAKTE MTO3BOHOYHBIX MO JAEHCTBH-
€M IIPOTEOTUTHYCCKUX (PEPMEHTOB.

8. Pacrmam aMHWHOKHCIIOT 10 aMHHOTPYIINE. OKHCIUTEIBLHOE JIe3-
aMUHUPOBAHME, TepeaMUHHpOBaHue. Pacman aMHHOKHCIOT MO Kap-
OOKCHIJILHOM TPYIITIC U paguKaly.

9. KoHeuHple IPOAYKTHI pacnaga aMUHOKHCIOT. OpHUTHHOBBIM
UK.

10. buocunres Oenka, ero OCHOBHBIE DTAIIbI.

11. IIpomecc akTUBUPOBAHNS aMUHOKHCIIOT: 3HAUECHUE, MEXaHHU3M.

12. 'eneTndecKuii KOI U €ro 0OCOOEHHOCTH.

13. Tpancnsamus (cOopka MOJIUIECITHIHON [IEH), MEXaHU3M.
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Bonpocbl K Konaokeuymy 2
Oo6MeH y2/1e80008

1. IlyTu pacnaga yrieBoJ0B B )KUBBIX OpraHU3MaXx.

2. Pacnian nmonu- u onurocaxapuaoB. ['maponus u pochopous.

3. Pacnag monucaxapuaoB B KEIyJOYHO-KUIIICYHOM TPAKTE 4e-
JIOBEKA.

4. ITpeBpamienuss ~ MoHocaxapuaoB. Ilytm cuHTE3a  TIIHO-
K030-6-ocdara u 3HaUEHNE ITOrO COCTUHCHMUSI.

5. AHa’pOOHBIN TJIMKOJIM3. 3HAYCHHWE, CTaAud, dHEPreTUYECKUi
apdext. CydcrpatHoe hochopunupoBaHue.

6. [mukorenonu3.  Peakuuu, — OoTiAMYalOmMe  TJIMKOTEHOJHU3
OT aHA’POOHOTO MIMKOJIN3A. DHEPreThIecKuil 3(h(PEeKT rIMKOreHOIH3a.

/. CriupToBO€ OpOXEHHUE: 3HAYCHUE, PEAKIIUU 3aKIIOYUTEIBLHOTO
ATarna CUpPTOBOTO OPOXKEHUS, YHEPTETHIECKUM P EKT.

8. Jlpixanue: 3Ha4Y€HUE, OCHOBHBIE ATamnbl. OKHUCIUTEIBHOE Jie-
KapOOKCHUIMPOBaHUE NMUPYBaTa.

9. Iuxn Kpebca u ero 3HaueHue.

10. JIprxaTenpHas 1enb GepMEHTOB.

11. DuepreTudeckuii 3pHEKT AbIXaHUS.

12. DHeproobecneueHne )KUBbIX OPraHu3MoOB. bruosHepreTuka.

13. OkucnurenbHoe GochopunupoBanue. I'unoreza Mutuesnna.

14. ®oTocuHTE3.

15. CuHTE3 OJIUTO- U MOJIMCAXaPHUI0B.
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