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MeToanyecKHe yKa3aHUs
K JIAOOpaAaTOPHBLIM padoTaM

Pa3zden I. besaku

JlabopaTopHasa pa6ora 1
PacnpeaenutesibHass XxpoMaTorpadusi aMUHOKHCJIOT
Ha 6yMmare

B Hacrosiiee Bpemsi MeTOJl XpomaTrorpaduu SBISIETCS OJHUM
U3 HanOoJee MPOCTHIX, OBICTPBIX U TOUHBIX METOJIOB aHAJIU3a CIIOKHBIX
cMmecel BemecTB. OH OCHOBaH Ha Pa3IM4MsIX B CKOPOCTH IEPEHOCA pac-
TBOPEHHBIX BEIIIECTB B CUCTEME ABYX (Pa3, 0J1HA U3 KOTOPHIX MOJABUKHA.

[Ipu xpomarorpaduu Ha Oymare HEMOABMKHOM >KUIKOU (ha3oit
SBJISIETCSI COPOMPOBAHHAsI HA TMMOBEPXHOCTU OyMaru Boja, a MOJBUK-
HOM — CMECh Pa3JIMYHbIX OPraHUYECKUX PACTBOPHUTEIIECH, HACHIIICH-
HbIX BOAOW. PazneneHue BemIeCTB METOAOM XpomaTorpaduu
Ha Oymare NpOUCXOOUT B TOM CIIy4yae, €CJIu 3TH BEIeCTBa Cylle-
CTBEHHO pPa3M4yaloTCsl MO CBOEM PACTBOPMMOCTH B OOCUX >KUJKHUX
dazax. Merton pacnpenenuTeaIbHOM XpoMartorpaduu aMHUHOKHUCIOT
Ha Oymare 3aKkjJr4yaeTcsd B TOM, YTO KaIlJIl0 CMECH aMHHOKHCIOT
HAHOCST Ha CTAPTOBYIO JIMHUIO XpoMaTorpaduueckor Oymaru, KOHell
KOTOPOM OITYCKAalOT B CMECh OPraHUYECKUX pacTBopuTeneu. Yem
MEHbIIIE PACTBOPUMOCTH AMUHOKHCIJIOT B BOJIE U 4eM OOJIbIlI€ UX pac-
TBOPUMOCTh B OPraHMYE€CKOM PACTBOPUTENIEC, TEM OBICTpEe OHH JIBU-
KyTCs 3a (POHTOM OpraHudeckoro pactoputens. IlomoxeHue
AMUHOKHCJIOT Ha Oymare MO>KHO OOHApY>KUTh MPU TMOMOIIU I[BETHOM
pEaKUHUK C HUHTUJIPUHOM.

[ToaBMXHOCTH BEIIECTB MpU XpoMmarorpaduu Ha Oymare Xapak-
TEpU3YyIOT € Momolblo koddduuuenta ckopoctu npuxenus (RfF),
MIPEJICTABISAIONIETO CO00M OTHOIICHHUE PACCTOSIHUS (MM), MIPOMICHHO-
IO BEIIECTBOM OT JIMHUM CTapTa, K pacCTOSAHUIO, MPOHIeHHOMY (DpOH-
TOM PacTBOPHUTENS.

paccTosiHue, MPONJIEHHOE BEIIECTBOM
paccTosiHKe, MPONIEHHOE PACTBOPUTETIEM

Rf =



PaccrosiHue, nporaeHHOE aMUHOKHUCIIOTOM, U3MEPSIOT OT MECTA €€
HaHECEHUs N0 cepenuHbl maTHa. Rf sBisieTcss XapakTepHOW BETMYUHOU
JUIS1 KQXKJI0M aMUHOKHUCIIOTHI ¥ TIOCTOSIHEH MPU TaHHBIX YCIOBHUSIX.

Obopyodosanue, peakmugvl: CyIIWIbHBIA MIKaQ; AJIEKTpUUYECKAs
IUIMTKA; KalWUIApHbIE MUIETKHU; KIOBETa 3MajupoBaHHas;, OyTaHOI,
yKCycHas Kkuciiora, Boga B cootHomieHud 40:10:50; 0,5 %-ii pactBOp
HUHTHUJIpUHA B allETOHE; CMECh aMUHOKHCIIOT.

Xoa padoTsI

JIns mpoBeieHUs aHair3a OepyT MOJOCKY XpoMaTorpaduyeckoit
oymaru mmpuHoit 1,5 u gmunoi 12—14 cm. Cmech amuHoKuCHOT ((de-
HUJIaJJaHWHA W TJIMIHAHA) HAHOCAT B BHJE TOYKHA HA CTApTOBYIO JIH-
HUIO, MIPOBEJCHHYIO MPOCTHIM KapaHJallloM Ha paccTOsHUU 1 cM OT
KOpPOTKOTro Kpasi Oymaru. PacTBopbl aMHUHOKHCIOT HAHOCST CHEIU-
aTbHBIMU KalNWUIAPHBIMU TUIIETKAMHU, HE JOMyCKash pPacIlIbIBaHUS
HAHECEHHOT0 pacTBOpa /10 MATHa auameTpom 6oee 0,2 cwM.

B mpobupky, ciyxaiyto xpomaTorpadhudecKor Kamepou, Haju-
BalOT | MJI BEpXHEro cJjiosi PacTBOPUTENS U 3aKPHIBAIOT MPOOUPKY
npoOkoii. Ilomocky xpomartorpadudeckoit Oymaru ¢ HaHECEHHBIMU
AMUHOKHCJIOTAMH OCTOPOKHO MOMEIIAI0T B MPOOUPKY C PacTBOPHUTE-
JeM, ciensl 3a TeM, 4TOObl pacTBOPUTENb ObUI HUXKE JIMHUU CTapTa.
YKpemisiioT XxpoMaTorpaMmy B MpOOUpKE, KOTOPYIO CTaBSIT B IITATUB
nox Tsaroul. Ilpouecc xpomarorpadupoaBanusi anurcs 1-1,2 yaca.
[To OKOHYaHUU YKa3aHHOTO CpOKa OTMEYAIOT KapaHJalloM Ha XpoMa-
TorpaMme (POHT PACTBOPUTENS U BBICYIIMBAIOT XPOMATOTpaMMy
HaJl INIATKOM. 3aTeM XpoMaTtorpammy mposBisitor 0,5 %-m pactBopom
HUHTUApUHA B aneroHe. [locne ncnapeHus: aneToHa Mpu KOMHATHOM
TEMIEPAType XPOMATOTPAMMBI MPOTPEBAIOT HA TUIUTKE JI0 MOSBJICHUS
MATEH aMUHOKHUCIIOT. XpoMaTorpaMMmy JOCYIIMBAIOT HAa BO3JyXe MpHU
KOMHATHOW TeMmIlepaType, OTMEUaIOT PAaCHOJIOKEHUE AMUHOKHCIIOT,
BBIYUCIAIOT UX Rf-mHIEKCHI.

CrenaiiTe puCyHOK MOJIyYEHHOM XpOMAaTOrpaMMbl WU MPUKIICH-
T€ B TETPaJlb U CPOPMYTUPYUTE BBIBOABI 110 PE3YIbTATaM OIIBITA.



JlabopaTopHas pa6oTa 2
KayecTBeHHbIE peaKiu1 HA OeJIKH

Metonpl KayeCTBEHHOTO OOHApyXeHHs OeJKOB OCHOBAaHBI
Ha IByX THUIIaX peaKIMi: a) YHUBEPCAJbHBIX; 0) CHerudUUIECKUX
(0 aMHMHOKHCIIOTHBIM paJIMKajiaM).

Obopyoosanue, peakmusvl. 0aHsS BOASHAS, TPOOHPKHA XUMHYE-
CKHMe, cTakaHbl xumudeckre Ha 100 Mi; mUIeTKH, rpaayrupOBaHHBIE
Ha 1, 2, 5 u 10 mu; nakmycoBas Oymara, xjopua Hatpus (10 %-it),
cyib(har aMMOHUS (HACBIIIEHHBIN), Tuapokcua HaTpus (10 u 30 %-ii),
cynmbdar meau (1 %-it), auarugpun (1 %-ii B amerone 95 %-om),
o-HadToa (0,2 %-i1 cnupTOBOM pacTBOP), THHOOPOMU HATPHUS, JES-
Hasl YKCYCHasl KUCJIOTa, CEpHAas, COJISTHAsl U a30THasl KUCIOTHI (KOHIL. ),
Hutput Hatpus (0,5 %-i1), cynedanunioBas kuciora (5 %-s), kapoo-
HaT HaTpus (10 %-i1), pacTBop MIOMOUTA HATPUSL.

Mamepuanwi

Hepaszbasnennwviii 6enox kypuroco sAuya TPEACTABISET COOOM
npumepHo 10 %-it pactBop Oenka. Pazbasnennviii 6 10 paz pacmeop
AUYHO20 AbOYMUHA.

Xoa padoThI

1. ObHapyoicenue 6 monekynax 0eiko8 nenmuoHvlx cesazeli (ou-
ypemosas peaxyusi). K 1-2 M1 paz0aBIeHHOTO pacTBOpa Oeiaka Ipu-
OaBisitor aBOMHOM 00BeM 30 %-ro pacTBOpa THAPOKCUIA HATPUS,
XOpOIIO MepeMEelnBalOT U 100aBisaoT 2—3 kamu 1 %-ro pactBopa
cyibdara meau. CHOBa THIATENIBHO TNepemMeniuBaroT. Pa3BuBaercs
cuHe-(puoneToBoe okpamuBaHue. [Ipu manom conepxanuu Oenka
qyBCTBUTEJIIPHOCTh PEAKIIMM MOXHO TOBBICUThH, HacjIlauBasi Ha pac-
TBOp Oenka B mienound 1 mu 1 %-ro pactBopa cynbdara meau. [Ipu
CTOSTHUY Ha TPaHUIIE JBYX CJIIOCB MOSBISACTCS (PHOJETOBOE KOJBIIO.

Peakius Ha3BaHa OWypEeTOBOM MOTOMY, YTO aHAJIOTMYHYIO I[BET-
HYIO PEaKIHIo JaeT OMypeT, JIETKO MOJydyaeMbIii U3 MOUEBHHBI MIPHU €€
HarpeBanuu npu temneparype 150—160 °C.
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buyper B 11e71049HOM cpejie peTepreBacT €HOIU3AIUIO TI0 CXEME:
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JIBe MousieKysbl OMypeTa B €HOJIbHOM (popMe B3aMMOJICHCTBYIOT
c ruapokcuaom menu (II) ¢ oOpazoBaHreM KOMILJIEKCHOTO COEIMHE-
HUSI MEJIU:
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2. Huneuopunosas peaxyus

K 2-3 mn pazbaBnenHoro Oenka npuiauBaioT 3—4 karmm 1 %-ro
pacTtBopa HUHruApuHa B 95 %-oM aneTone. PacTBop nepeMenBaroT
U CTaBAT B BOJIAHYIO Oanto mpu 70 °C Ha HECKOIBKO MUHYT. [logBis-
€TCsl CUHE-(PUOJIETOBOE OKpallIUBaHUE.

Chavana B pe3yibTare B3auMMOJACHCTBUS CL-aMUHOTPYIIIbI aMu-
HOKUCJIOTHI (WK Oenka) ¢ HUHruapuHoM Bo3HukaeT [lluddoro ocHo-
BaHME. 3aT€M OHO MPETEPIICBACT MEPErPYINIUPOBKY: J1EKApOOKCHUIIHU-
pyeTCs ¥ pacUISIUIETCS Ha AJIbJAETU U aMUHOIMKETOTUJIPUH]ICH:



AMUHOIMKETOTUAPUHICH KOHJIEHCUPYETCS €lle C OJHON MoJe-
KyJIOW HUHTUJPUHA, U 00pa30BaBIIICECs COCAUHECHUE, CHOJU3UPYSCh,
NEePEXOAUT B OKpAIICHHYIO (DOpMY, MOJYUYMBIIYI) Ha3BAaHUE «CUHE-
¢buoneToBeii Pysmana»y — 1O HWMEHHU WUCCIEAOBaTENs, BIEPBBIC
B 1910 . H3quBmer0 ATy PEAKIIHUIO.
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cuHe—unOﬂemoebzu Pysmana
B npucyTcTBUHM OpraHMYeCKUX PacTBOPUTENEH (alleTOHA, STAHO-
Ja, MUPUIAHA U Jp.), HA KOTOPBIX OOBIYHO FOTOBSIT PACTBOP HUHTU/I-
pUHA, IPOTEKAECT PEAKIIHS:
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[IpoyKT 3TOM peakinu COASPKUT B CBOEM cocTaBe paaukai (R)
HUCXOMHONW aMHUHOKHUCIOTBHI, KOTOPBIH OOYCIOBIMBACT pa3IUIHYIO

OKpACKy COEAWHEHUM, BOZHUKIIUX MPU PEAKIIMU AMUHOKHUCIIOT C HUH-
TUJIPUHOM.



B Hacrosmee BpemMss HUHTUAPUHOBAs PEAKIUSA MIHUPOKO HUCIOJb-
3yeTCs KaK ISl OTKPBITUS OTJEIbHBIX AMUHOKHCIJIOT, TaK U JIJIS OIpe-
JEIICHUS UX KOJIMYECTB.

3. Kcanmonpomeunosas peaxyusa. K 1 ma pa3baBieHHOro Oelka
n00aBIAIOT 5—6 Kamenb KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI
710 TIOSIBJICHUSI O€JIOT0 Ocajika WM MYTH OT CBEpHYBIIIETOCS Oejka.
[Ipu HarpeBaHUM PacTBOP W OCAJOK OKPAIIUBAIOTCSA B SIPKO-KEITHIN
uBeT. [Ipu 3TOM 0CcagoK MOUTH MOJTHOCTHIO PACTBOPSETCHL.

OXJIaKIal0T CMECh U OCTOPOXHO JOOAaBIAIOT K PacTBOPY, UMe-
IOIIEMYy KHUCIYIO PEaKIHMIO, HE B30aIThIBasl, MO KaruisiM U30BITOK IIIe-
JOYM A0 WIEJIOYHOM peakuuu. Bplmagarommi BHAYale OCaI0K
KUCJIOTHOTO allbOyMHHATa PacTBOPSIETCS, U KUAKOCTh OKPAIIUBACTCS
B SIPKO-OPaH>KEBBIN 1BET.

KcanTonmpoTenHoBasi peakiusi MpOUCXOAUT TOJIBKO MPHU HATUIUHU
B O€JIKaX OCTAaTKOB apOMAaTHYECKUX aMUHOKUCIOT ((heHWIanaHuHa, TH-
posuHa u Tpunrtodana). XKemnaTuH, HE coACp)KaIlUi apoMaTHYECKUX
aMUHOKHCJIOT, HE JIaeT KCAaHTOIIPOTEUHOBOM NpoObl. B pesymnbrate pe-
aKIIMM HUTPOBAHMS T10 paJuKajaM apoOMaTHYECKUX aMHUHOKHUCIIOT o0Opa-
3YIOTCSl JKEJITOOKPAIICHHBIE HUTPOCOEAUHEHUA. V3MEHEHHE KEJITOU
OKpacK{ Ha OPaHXEBYIO B IICIIOYHOU cpeie 00YCIOBICHO MOSIBICHUEM
xpoModopHoit Tpymi. PaccMoTpuM B KadecTBe IpuMEpa MEXaHH3M
KCaHTOIIPOTEMHOBOM PEAKIIUU IO PAJUKAITY TUPO3UHA:
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4. Peaxyus Adamkesuua. HamuBaioT B MPOOUPKY HECKOJIBKO Ka-
nesb HEpPa30aBICHHOTo OeKa v MpUOaBISIOT 2 MII YKCYCHOM KHUCIIOTHI,
K KOTOPOH J00aBJISIFOT HEMHOT'O TITMOKCHIIOBOM KUCIOTHL. CMeCh cllerka
HarpeBaroT JI0 pacTBOpEeHHs] oOpasyroulerocst ocaaka. OxJaxnaroT
NPOOUPKY CO CMECHIO, a 3aTEM, CHJIbHO HAKJIOHUB €€, OCTOPOKHO, IO
CTEHKE MNPUWJIMBAIOT | MJI KOHUEHTPUPOBAHHOM CEPHOM KHCIOTHI TaK,
YTOOBI 00€ KUJKOCTH HE CMEIIMBAIUCH. [Ipy CTOSIHMM Ha IpaHuLe ABYX
KHUJIKOCTEH Moyyaercs KpacHo-(puosneroBoe Kojblo. OKkpacka BO3HU-
KaeT 3a CYEeT peakluu TpUntodaHa ¢ TIMOKCUIOBOM KUCIOTOM, BCETa
IIPUCYTCTBYIOLIEN B YKCYCHOM KUCJIOTE B BUJE IPUMECH.

Tpuntodan B 3TOM peakinu KOHJECHCUPYETCS C (popMaybieru-
JIOM, BBIJCIISIOIIMMCS U3 TTIMOKCUIIOBOM KUCIOTBI O] BO3JAECHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KUCIIOTHI:
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[IpoayKT KOHAEHCAIUM OKHCISIETCS A0 Ouc-2-tpuntodaHui-
KapOHWHOJIA:

CQOH COOH OCH COOH

[locnegnuii B NPUCYTCTBMHM MHUHEPAIBHBIX KHUCIOT OOpasyer
OKpalIeHHbIE B CUHE-(PUOJIETOBBIN LIBET COJIH.



5. Peaxyus Ilaynu. K 1 mn 1 %-ro pactBopa cyib(haHUIOBOM KuC-
JOTHI B 5 %-0M pacTBOpE COJIIHOW KUCIOTHI npwimBatoT 2 mi 0,5 %-ro
pactBopa HUTpuTa HaTpusi. CUIILHO BCTPSAXHYB, OBICTPO JOOABIISIOT CHA-
qayia 2 MJ1 pa30aBJICHHOTO pacTBOpa Oelka, a 3aTeM, IMOcie TepeMeln-
BaHus conepxkumoro, 6 M 10 %-ro pactBopa kapOoHara Hatpus. [locne
CMEIIMBAaHUS pPACTBOPOB PA3BUBACTCS BUIITHEBO-KPACHOE OKpAITUBAHKE.

Bo3HUKHOBEHHE OKpacku OOYCIIOBJICHO HajJuyueM B OEIKOBOU
MOJIEKYJI€ OCTAaTKOB TMCTU/IMHA U TUPO3UHA.

[1pu B3auMOJIEUCTBUM KHUCJIOTO pacTBOpPa CyIb(PaHUIOBONM KHUCIIO-
Thl C HUTPUTOM HATPHS OCYIIECTBJISCTCS PEAKIMs TUA30THUPOBAHMS
U 00pa3yeTrcs AMa300€H30JCyIb()OHOBAs KUCIOTA:
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T T

NH. =N
cynvghanunosas n-cyabhaben3010ua3onum
Kucioma (Ouazobenszoncynvponosas kucioma)

[Ipu peakiuu nocieaHeNd ¢ TUCTUAMHOM 00pa3yeTcs COSUHEHUE
BUIIIHEBO-KPACHOTO 1IBETA:
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6. Peaxyus na «crabocsazanuyio cepyy. B mpoOUpKy HaauBaroT
0,5-1,0 M1 HepazOaBiaeHHOro Oenka, AOOABISIOT JABOWHONW OO0BEM
KOHIICHTPUPOBAHHOTO PACTBOpA IIEJIOYH, KJIAAYT HECKOJIbKO «KHUIIS-
TUJILHUKOB» U KHUISITAT CMECh (OCHIOPOMNCHO, HCUOKOCHb MOMHCEm
eéviopocums!). IIpu 3TOM BBIACIAETCS aMMHUAK, KOTOPBIA MOXKET OBITh
OOHapy»eH M0 3amaxy U MOCHHEHUIO JaKMYCOBOM OyMaKKH, MOJHE-
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CEHHOHM K OTBEpPCTUIO IPOOUPKU (He Kacambcea cmenku!). OOpasyro-
IIUICS He3HAYUTEIbHBIN 0Ca0K PACTBOPSAETCS MPU KUIISTYSHUH.

K ropstueit 1mieouHoON )KUAKOCTH MIPUIIMBAIOT PACTBOP TUTIOMOUTA
HaTpHs1, 00pa3yeTcss YEPHBINA 0CAOK.

ITox peiicTBHeM 1ienoun HAOMIOAAETCS OTIHICTUICHUE YacTH aMH-
HOTPYII (peaKius I1e3aMUHUPOBAHUS) B BUJIe aMMHUaka. B memounoi
cpelle MPOUCXOTUT TaKKE MOCTEINEHHOE OTIICIUICHHE HOHOB CEpbl
CO CTETICHBIO OKHUCJICHUSA +2 OT pauKaioB aMHHOKHCIIOT, COJEpkKa-
mmx cepy. O0pa3zoBaHre MOHOB CEpbl MOKHO OOHApY>KUTh C MOMO-
b0 HMOHOB CBHWHIIA, OOpa3yloIMMUX C HOHAMU CEPbl YEpHBIN
HEPACTBOPUMBIN 0CA/IOK CyJb(puIa CBUHIIA:

NayS + Na,PbO; + 2H,0 — PbS! + 4NaOH

Iniombum Cynvgpuo
Hampusi ceunya

JlabopaTopHasa pa6oTta 3
KosinyecTBeHHOeE onpejesieHUe 00LIEro 6eskKa

B CbIBOPOTKE€ KPOBH GI/IypeTOBbIM METOAO0OM

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

1. UacTpykums K npudopy

IIpumeHnenue

[Ipubop sABISIETCS KOMIIAKTHOM OMXpPOMATHUECKON (POTOMETpPHU-
YECKOM CHCTEMOMW C MIECThIO CBETO(PUIBTPAMHU U BCTPOCHHBIM HHKY-
oatopom Ha 37 °C, VIIPABISIEMOM C ITOMOIIBIO MUKPOIPOLECCOPA.
Jlist mpubopa UCHONIb3YIOTCS CTAHAAPTHBIE KIOBETHI C JJIMHOM OITH-
YECKOro myTtu 12 mm.

OCHOBHBIM Ha3HAYEHHEM OMOXMMHUYECKOTO MOJIyaBTOMAaTa SIBJIS-
€TCA U3MEPEHUE U PacyeT Pe3yJbTaTa KaK MO KOHEYHOW TOYKE, Tak
U B pexuMe kuHeTuku. [Ipubop mMeer 3HEproHe3aBUCUMYIO MaMSITh,
YTO MO3BOJISET 3aMHUCHIBATh U XPAHUTH MapamMeTpbl OMBITOB U CTaH-
JApTHBIE KPUBBIE, KOTOPHIC B JTAJIbHEHIIIEM MOTYT OBITh OBICTPO BHI-
3BaHbl U3 maMATH. [Ipubop comepKUT HHKYOAITMOHHBIM OJIOK
¢ Temnepatypoit 37 °C Ha 12 mect. Takas e TepMOCTaOHIH3ALS
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pPEIYCMOTPEHA B JEpXKATENe KIOBETHI, B KOTOPOM OCYIIECTBIISIETCS
CUMTBHIBAHUE TTOTJIOIICHUSI.

Stat Fax 1904+ nmo3BojseT ObICTPO, TIIATEIbHO, TOYHO MOJIYYaTh
BOCIIPOU3BOJIUMBIE PE3YIbTATHL. [Ipr 3TOM OH MPOCT B AKCIUTyaTalluH,
MHOTO()YHKIIMOHAJICH, HE TpeOyeT 0cCcOo00Tro yXO0Ja, SKOHOMHYECH.
VYcroituuBas 3aBOACKas KaJIMOpOBKa, JOJITOBEYHAs KOHCTPYKIIMS
U TaiMep, COXpaHAIOUIMA padouuii pecypc JiamIbl, OOECIeUnBaECT
HaJIGKHYI0 padoTy mpubdopa.

MeH1o TecToB. MOXHO BBINOJHATH CIEAYIOUIAE TECTHI:

1. AnbOymMuH 16. JIAI

2. O6muii 6enok 17. KOK (kpearundochokunnaza)
3. bunupyoun 18. Tpurnuuepuast

4. MoueBuHa 19. [llenouynas pocdaraza

5. I'moko3a okc. 20. ACT (acnapratamMmuHoTdepasa)
6. I'1roK03a rexco. 21. AJIT (amanuHamMuHOTpaHcdepasa)
7. ModeBasi KuclIoTa 22. K® (xucnas ¢pocdarasza)

8. Kpearunnn 23. Harpun

9. Kenezo 24. Kanui

10. Xnopuabt 25. I'emorno6un

11. Kansunit 26. JInmaza

12. ®ocdop 27. KOK-MB

13. Maruwuii 28.T3

14. Xonecrepun 29. T4

15. JIBIT 30. TTT (TupeoTpomnHbIii TOPMOH)

Ha puc. 1 mokazanbl OCHOBHbIE (PYHKIIMOHAIbHbIC OJIOKU TOJTY-
aBTOMaTH4Yeckoro onoxmmmieckoro anamm3atopa STAT FAX 1904+.

Puc. 1. [TonyaBTrOMaTn4eckuii OMOXUMHUYECKHUI aHATHU3aTOP
STAT FAX 1904+
1. Jlep>kaTeiib KIOBETHI ¢ KOHTPOJIUPYEMOH TeMIIepaTypoil
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2. Kpsbiiika

3. NnkyOartop

4. YrnyOnenue aist Oymaru npuHTepa (1moJ1 KpbIIIKOH)
5. lllenp nns Gymaru mpuHTEpa

6. bykBeHHO-1TU(POBOM TUCILICH

7. KimaBuarypa

2. llpunuun metoma. B pe3ynbrare B3auMOACHCTBUS OEIKOBBIX
MOJIEKYJI ¢ MIOHAMU MEJH B IIETIOYHON cpesie o0pa3yeTcsi OKpallieHHbIN
KOMIDIEKC, UMEIOIIMNA MAaKCUMyM IOTJIOIICHUS MPHU JJIMHE BOJHBI 540
HM.

Hopma cooeporcanus obwezo benxa  coleopomke Kpogu uenoge-
Kka cocmaensiem 6585 2/n.

Obopyoosanue u peakmugol: Onoxumuueckuid anainuzarop STAT
FAX 1904 Plus; cbiBopoTKa KpOBH; pabo4uii peareHt, KaauopaTop.

Taomumna 1
Ilpouedypa ananusza
Buectn OnbiTHAs Kaauoposou- KoHTpoJb-
B MPOOMpPKY | mpoda, MKJI | Has mpoda, MKJI | Has mpooa,
MKJI
PaCouni 1 000 1 000 1 000
peareHT, M
Uccnenyembiit
20 — —
obOpaszel, M1
Kanubparop, B 20 B
MJT
Bona, mn — - 20

3. ABTOMaTH4YecKHe JJadopaTopHbIe 103aTOPbI (ABTOMAaTHYe-
CKHe MUMETKH) U MPUHIMUI PA0OTHI ¢ HUMH

ABTOMATHYECKHH 103aTOP (ABTOMATHYeCKas NHUIETKA) —
3TO BBICOKOTEXHOJIOTHYHOE YCTPOMCTBO MOPIITHEBOTO TUIa (paboTa-
€T MO NPUHIUNY BBITECHEHHS BO3JyXa 3a CUET MepeMEIICHUs
NOPIIHS B U3MEpUTEIbHOM LMIuHApe). CeroaHss MeXaHUYECKHue
U DJIEKTPOHHBIC aBTOMATHUYECKHUE MUMETOYHBIE 03aTOPHI Bce Ooliee
aKTHBHO BBITCCHSIOT M3 MPAKTUKW COBPEMEHHBIX JabopaTopuid
CTEKJITHHBIC CPEJICTBA JIO3UPOBAHUSI. ABTOMATHYECKHUE [103aTOPHI
NpeIHa3HAYCHBI JJIs1 TOYHOTO JIO3UPOBAHMUS KUJIKOCTEN, MPoO U pe-
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areHTOB MpPHU MPOBEICHUU UCCIEAOBAHUN B J1abopaTtopusix Jro00ro
ypoBHs. [lockonabKy H03MpOBaHNE — OJIHA U3 YaCTO MOBTOPSEMBIX
poIEeyp, aBTOMATHYECKHUE MUIETKH MOBBIIIAIOT TOYHOCTh, BOC-
MPOU3BOJUMOCTb Pa0OThl U KOMGOPT MPH BBHIMOJIHEHUHU OOJBIIOTO
KOJINYE€CTBA PYTUHHBIX UCCIICTOBAHUM.

ABTOMaTHYECKHE MTUTIETOYHBIE 103aTOPhI OBIBAIOT MEXaHUUICCKHE
U DJICKTPOHHBIC, OJIHOKaHAJIbHbIE M MHOTOKaHaJIbHBIC, C (PuKcHUpo-
BaHHBIM 00BEMOM U TIEPEMEHHBIMH O0BEMaMU T03UPOBAHUS.

DOpProHOMHYHBIA KOPIYC J103aTOpa BBHIMIOJIHEH U3 BBICOKOKayde-
CTBEHHOT'O TUTACTHKA, YCTOMYMBOTO K XMMHUYECKH aKTUBHBIM Cpe/IaM,
YTO TMO3BOJSIET IMOJIB30BATENI0 padOTaTh C Pa3HOOOPA3HBIMU KHUJKO-
CTSIMU, KaK C paCTBOPaMHU, TaK U C KOHIICHTPUPOBAHHBIMU >KUJIKOCTSI-
Mu. Jlo3upyromnue ycTpoilcTBa ya00HBI B MCIOJIB30BAHUU U 00OCITY-
xuBaHuu. Ilpm pabore ¢ 103aTOPHBIMH MHUIETKAMH BBHIY HX
BBICOKOW CTOMMOCTH HEOOXOJMMO OBITh BHUMATEIBHBIMU U OCTO-
POXKHBIMH, XPAaHUTh U UCTIOJIB30BaTh WX TOJBKO B BEPTUKAIBHOM I10-
JIOKEHUH, MPUCTyMas K aHalu3y, MPEIBAPUTEIIBHO JOBECTH HABBIK
M0JIb30BaHUSI aBTOMATUYECKOM MUIIETKOM 0 aBTOMaTHU3Ma.

[IpakTyeckn Bce JA03aTOPhl MOXHO HCIOJB30BaTh OJHUM
U3 IByX METOJIOB:

1. MeToa mpsiMOTO 103UPOBaHUsI — CHauala >KUJIKOCTh 3aIlOJIHSI-
€T TOYHO 3aJIJaHHBII 00bEeM, a 3aTeM OHa MAKCUMAJIbHO IMOJHO U3BJIE-
KaeTCcs U3 3TOro o0bema B MPOOUPKY.

2. Meton oOpaTHOTO AO3UPOBAHUA — KUIAKOCTH 3aMOJHSET
OonbIINKA 00bEM, a 3aTeM U3 YCTPOMCTBA M3BJIEKAETCS CTPOrO 3ajaH-
HO€ KOJIMYECTBO KHUAKOCTH. MeTroa obecredynBaeT HaWIydllIhe pe-
3yJAbTAaThl MpPH PabOTe C BI3KUMH U TCHSIIUMHUCS KUIKOCTIMH,
a TakKe MpHU JO3UPOBAHUN MUKPOOOHEMOB.

Jlns manHOM pa®oTHI 11e7Ieco00pa3HO OCBOUTH MPUHIMUI PaOOThI
C OJIHOKaHAJIBHBIMHA MEXaHUYECKHMH J103aTOpaMH (DUKCUPOBAHHOTO
U TIEPEMEHHOT0 00beMa B PEKUME MPSIMOTO TO3UPOBAHUSI.

1. OcMoTpUTE TUTIETKY U OMpEACIUTEe €e TUMI U 00bheM. Y n103a-
TOPHOM TMUIETKU MEPEMEHHOr0 00beMa BEPXHSS 4YacTh OIEpaluoH-
HOM KHOIIKM BpallaeTcs, yCTAaHOBJIEHHBIH O00bEM OTOOpa)kaeTrcsi Ha
nuctiee. TouHast peryjanpoBka 00beMa M03BOJISIET YCTAHOBUTH 00bEM
J03UPOBAHUS C HAUMEHBIIINM IIIaTrOM.

14



2. Bo3pMuTEe NMUMNETKY BEPTUKAIBHO, MCHOJIB3Ys MOIIAEPKUBAIO-
Ui ynop Jyisl yKazaTeJlbHOro mnajiblia. HajneHbTe HakOHEUHUK (OH
B ILITATUBE), OMYCTUB B HETO KOHYUK MUIIECTKHU.

3. Hamynaiite 2 ymopa (2 cTyneHu (ukcanuu) KHOIKHU
1711 OONIBIIIOTO Manblia. B mpsMoM pexume T03UPOBaHUS HEO0OXO-
JMMO CHayajla Ha)kKaTh KHOMKY J0 MEPBOr0 yIopa, 3aTeM ONYCTUTb
HAKOHEYHUK B JKUJKOCTh BEPTUKAIBHO, HE KacasiCh CTEHOK €MKO-
CTH, ¥ IUIABHO OTHYCTUTh Mayiel] BBEPX (CIEIUM, YTOOBI KUJKOCTh
HaOupajgach B HAKOHEUHUK 0€3 My3bIPhKOB BO3/lyXa U KOHYMK HAKO-
HEUYHHUKA 3aM0JIHUJICS MOJHOCTHIO). BhUIMBAsS )KUAKOCTh U3 MUMETKH,
Ha)XXMMalTe KHOIKY yX€ J0 KOHIA (0 BTOPOTO ymopa), BO3MOXKHO
JOTOJIHUTENIbHO HAXKaTh KHOIKY JJISl TIOJHOIO W3BJICUECHUS JKUIKO-
CTH U3 HAKOHEYHUKA.

4. COpochT€ OJHOPA30BBIN UCIOIL30BAHHBIM HAKOHEUHUK B IIPH-
TOTOBJICHHYIO JIJII 3TOTO €MKOCTh. [[Ji1 3TOrO €cTh KHOmKa — cOpa-
ChIBaTEIh HAKOHCUHHKA.

JIi1st Toro 4ToOBl JKUJIKOCTH HE TOlajia BHYTPb aBTOMATHYECKON
MUTIETKH, HEOOXO0IMMO OT)KUMAaTh MOPIIEHb BBEPX IIABHO U HE KJIACTh
Ha CTOJI TUIETKY C HAKOHEYHUKOM, B KOTOPOM €CTh KUJIKOCTb.

Xoa padoThI

[Ipubop nporpers 10 +37 °C (mpumepHo 10 munyt). Iloaroro-
BUTH MPOOBI (CM. TabJI.), UCIOJIb3YsI COOTBETCTBYIOIIHUE 103aTOPHBIC
nuneTkn — Ha 20 Mxia 1 500-5000 mki1. [TpoOs nepemeriats. MHKy-
OupoBaTh Npu Temineparype +37 °C B teuenme 10 MunyT. [Tocnenosa-
TEJILHOCTb JAJbHEUIINX JTEUCTBUM:

1. Beibop TecTa: HaxkaTh «MeHIO», TyHKT 2, BBO/I.

2. CoxpaHHUTh TOTOBYIO KaJTuOPOBOUHYIO KpUBYI0? — Hert, BBO/I.

3. U3mepenue OnaHka (KOHTPOJIbHAsS MPo0a).

4. I3Mepenue ctanaapTa (KaauOpoBoUyHas mpooda).

5. I3mepenre onTUYECKYI0 TUIOTHOCTh OMBITHOM MpoOsl. [nuHa
BOJIHBI — 540 HM.

6. OnpeneneHre ONTUYECKOW IJIOTHOCTH CIIEAYIOIIEH MpOoObI,
100 BBIXOJI B MEHIO — JIBAXK/IbI HAXKaTh COPOC.

Oxkpacka pacTBOpPOB CTaOuIbHA B TeueHne 60 MUHYT.
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Tabnuua 2

Hapamempuot npocpammuposanusi

HaumenoBanue .
Bbenok 001mmia
Ha0opa peareHToOB

Tun ananuzaropa MIOJIyaBTOMAT
Meto n3mepeHus KT
JInmvHa BOJIHBI, M 540
M3Mepenne npoTuB peareHT OJiaHKa
Temmeparypa peakuu, 'C 37
KonuenTpauus crangapra 50
CooTHolIeHuE «peareHT/mpoodar 1000:20
KosmmuecTBo n3mepenui, 1
HE MEHEE
Bpewms peakuunu, ¢ 1200
Eaunuiiel namMepeHus r/n
BepxHuii npenen peareHT 0JiaHka, A 2,00
Hwxnauit npenen peareHt OjiaHka, A 0,00
MakcuMyM HOPMBI, I/71 85
MuUHUMYM HOPMBI, /71 65

Knunuxo-ouaznocmuueckoe 3nauenue. VI3MeHeHUs coJliepxa-
HUS 00I11IeT0 OeKa B CHIBOPOTKE KPOBU MPOUCXOIST MO IPUUYUHE:

1) CHI>KEHUST UHTEHCUBHOCTH OMOCUHTE3a Oelika B TKaHSX;

2) YCWJIEHHOT'O pacmaja TKaHEeBhIX OCIIKOB;

3) Hapy1IeHus1 BOJHOro OajnaHca.

['unonporenHeMust HaOIIOIAETCS TIPU HEPPOTUUECKOM CHHAPOME,
3a00JIEBaHUAX KOXH (0XKOT, IK3€Ma), MaCCUBHBIX KPOBOTECUCHHSX, 3a-
JIEpKKE CcoJel ¥ BOJbI (3a00sIeBaHUs TTOYEK), HEMPABWIBHOM MUTAaHUU
u rosioganuu. Hapymmenrem cuaTe3a Oeka, MPUBOISIINM K CHUYKCHHUTO
€ro KOHIICHTPAIIUUA B CHIBOPOTKE KPOBH, COIPOBOXKIAIOTCS, HAIIPUMED,
JUTUTETIbHBIE BOCMATUTENbHBIE TIpoliecchl. [ unepnpotrenHemMus: HabIt0-
JAeTCsl PU COCTOSIHUAX U OOJIE3HSX, COMPOBOXKIAIOIIMXCS JETUIpara-
1yen opranusma (TsDKEIbIe TpaBMbl, IIOHOC, PBOTA, CaXapHBIM 1uader).
Ona xapakTepHa TaKKe Il XPOHUYECKUX BOCHAIMTEIBHBIX 3a00JIeBa-
HUM (peBMaTOMIHBIN apTput, nud@y3HbIe O0NE3HU COCAUHUTEILHON
TKaHU — KOJIJIAar€HO3bl, IUPPO3 MEUECHU) U BOCHAIUTEIBHBIX MPOIIEC-
COB B CTaJM OCTPOH (ha3bl.
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Pa3zdea Il. Hyk/1euHo8ble Kuc/omul

JlabopaTopHas pa6oTa 4
Bolge/ieHMe pUGOHYKI/IEONIPOTENHOB U3 APOAIKEN
C IOMOILUbIO LeHTPUPYTrUpPpOBaAHUA HAa HACTOJIbHOM
nporpamMMmupyeMmou neHrpudyre Sigma 2-6

Hykneonpomeunwvr — clioxHble O€NKH, CBSI3aHHBIE C HYKJIEUHO-
BbiMH KuciioTamu: JIHK wiun PHK. B ne3okcupudboHykieonpoTenHax
(JIPHIT) u pubonykieonporennax (PHII) HykieWHOBBIE KHCIOTHI
U OCJIKK CBSA3aHBI JPYT C IPYrOM B OCHOBHOM MOHHBIMH CBSI3SIMHU, KO-
TOPBIE MOTYT JIETKO AUCCOLMUPOBATH, YTO U MPOUCXOIUT JOCTATOYHO
gacto B mporecce Bbiaenenust JIPHIT u PHII, ocobeHHO B MOMEHT
BO3/ICHCTBUSI KOHIEHTPUPOBAHHBIX PACTBOPOB COJICH.

Brijienienre HyKJICONMPOTEMHOB M3 OHOJIOTMYECKOT0 Marepuaia
MOXXHO OCYILIECTBUTh Pa3IMYHBIMM METOJaMu: 1) W3BJICUECHUEM -
CTUJUIMPOBAHHOM BOJIOW C MOCJEIYIONIUM OCAKJICHUEM HYKJICOIPOTe-
WHA YKCYCHOM KHCIIOTOM; 2) 5KCTpakiued ciaadbiM pPacTBOPOM
(0,2-0,4 %) mienoun ¢ MOCIAEAYIOMNM JACHCTBUEM YKCYCHOM KHUCJIOTBHI;
3) BKCTpakLMe pacTBOpaMH XJIOpUJIa HATPUS CPEIHUX KOHIIEHTpaIui,
U3 KOTOPBIX HYKJICOMPOTEHHBI BBIMAIAIOT MPU pa30aBICHUU PACTBOPA;
4) mocneqoBaTEIbHBIM M3BJICUEHUEM PA3IUYHBIX HYKJICONPOTECUHOB
cHavana 0,15 M pactBopoMm xsopuaa Harpus, 3arem 1 M ero pactso-
pom wu, HakoHen, 0,27 %-M pacTBOpOM THAPOKCHAA HATPHS;
5) ynbTpaneHTpuyrupoBaHUEM B TPaJUEHTE IUIOTHOCTH Caxapo3bl
Wi xjopuga Iuesus; 6) QuiabTpoBaHHMEM uepe3 Telib cedajekca.
B Hameit pabote OyeT UCTOIb30BaH METO/ 2.

Obopyodosanue, peakmugwvl: HACTOJIbHAs MIpOrpaMMHUpyemMasi 1eH-
Tpudyra Sigma 2-6 s MHUKPOOOBEKTOB, KOJ0a MIOCKOJOHHAS
Ha 100 M1 ¢ oOpaTHBIM BO3AYIIHBIM XOJIOJWJIBHUKOM, CTyIKa (IHAa-
Metp 110 mM), cTtakad ctekyissHHBIM Ha 200 MJI, TUIUHAP MEPHBIN
Ha 50 MJI, BOpOHKA CTEKJISIHHAs, TPOOUPKU XUMHUUYECKHUE, MECOK IMPO-
MBITBIM W TpOKajeHHbIM, ruapokcua Hatpus (0,4 %-it), ykcycHas
kuciora (10 %-s).

Mamepuan: Apox>ku IeKapCKue (BBICYIIICHHBIC).
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Xoa padoThI

10 r apoxokel CMEIMBaKOT B CTyHKe co cMmechio (1 M adupa
u 1 mu1 Bozbl), 10OABIAIOT 5 T MecKa W TIIATEIBHO PAacTUPAIOT, MPH-
JauBasi K pactepToil Macce HeOonbmuMu nopuusiMu (20 mi) 0,4 %-i
pacTBOp THUIPOKCHUJIA HATpus. PacThpaHue MpoaOKalOT B TEUCHUE
15-20 MuH. ITocne 3Toro ocajgok OTACISIOT MyTEM IIEHTpUPyrupona-
Husg (3 mun npu 3 000 o6/mun). lleHTpudyrar cimBarOT B CTakKaH
U K Hemy 100aBisioT HeOonpimuMu nopuusimu (o 0,5 mut) 10 %-ro
YKCYCHYIO KHCJIOTY 10 CIA0OKHCIION peakluuu mo Jakmycy (5—6 mui).
[TomyueHHBI OCaOK HYKJICONPOTECHHOB OTACISIIOT LEHTPUPYTUPO-
BaaueM (5 muH npu 3 900 o6/muH). OcafoK MEPEeHOCAT B KOJIOY ¢
BO3AYIIIHBIM XOJIOJUIBHUKOM, 100ABIsAS B IEHTPUDYKHYIO TPOOUPKY
nocreneHHo 10 it 10 %-ro pacTBopa cEpHON KUCIOTHI, U EPEHOCAT
€€ BMeCTe ¢ 0caJKoM B k0j10y. KonOy ¢ BO3IyIITHBIM XOJOAUIEHUKOM
OCTaBJIsIeM JJIsl TUAPOJIN3a U TIOCIIEAYIOIIEro aHajlnu3a HYKJIEONpOoTe-
MHOB Ha CIIEYIOLIEM 3aHSATHH.

IIpaBusia TexHUKHN 0€30MACHOCTH

PaboThl, cBsI3aHHBIE ¢ AKCIUTyaTaluel HeHTprudyr, OTHOCATCS K pa-
00TaM C TMOBBIIICHHON OMAaCHOCThIO. PaboTaroiuii Ha ieHTpudyre A07-
KEH TIPUICPKUBATHCS TOCIEIOBATEILHOCTH OIepauii mpu padoTte
Ha 000PYZIOBaHUM COTJIACHO HWHCTPYKIIMHM HCIIOJIb3YeMOro 00O0pyJI0Ba-
HUSI.

[Ipu pabote ¢ neHTpHUdyTOH 3amperiacTcs:

1. PaGoTaTh 0O€3 3a3eMIICHUSI.

2. PaboTtath C OTKPBITON KPBIIIKOW POTOpPA U LIEHTPUPYTH.

3. PabGoTaTh CO CTEKJIISIHHBIMU MPOOUPKAMH TIPU YaCTOTE BpaIllle-
Hus cBbite 4000 06/MuH.

4. Ilpu HEMoOJHON 3arpy3ke poTopa HEOOXOAUMO pa3MellaTh
TOJIbKO TPEIBAPUTEIIPHO YPaBHOBEIICHHBIE HAa TEXHUYECKUX BECax
POOUPKHU B THE3/IAX, PACIIONIOKEHHBIX HAIPOTHUB JAPYT JpyTa.

TexHuveckue XapaKTePUCTUKUA HACTOJbHOM HeHTPUGyru
Sigma 2-6 (cM. puc. 2):

- IpeJIBapuTeibHasl ycTaHOBKa ckopocTH A0 4000 06/MuH.;
- BO3MOXKHOCTh Pa0O0ThI Ha HU3KOU ckOpocTH OT 100 06/MUH.;
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- HaJie)KHasi OJIOKMPOBKA KPBIIMIKA C JBYX CTOPOH JJisi OOJIbIIEH
0e30IMacHOCTH;

- HAU3KUU YPOBEHD IIyMa;

- OBICTPOE YCKOPEHHUE U TOPMOXKEHHUE POTOPA;

- IEPEKIIFOYAEMBIN 3BYKOBOM CUTHAI,

- ABTOMAaTUYECKOE OTKPBHITUE KPBIIIKHU, IEPEKITI0UAEMOE;

- CTaJIbHOM KOpMyC JJIs MaKCHUMaJbHON O€30IaCHOCTU M YCTOM-
YUBOCTH;

- Talimep «10 cek — 11 gacoB 59 MuHyT?;

- «OBICTPBIN 3aITyCK» U « OBICTPOE TOPMOKEHUEY;

- IUIaBHBIN 3aITyCK» U « IIABHOE TOPMOKEHHEY;

- OTKJIFOYEHUE TIpHU AucOanaHce;

- CUCTEMBI YIIPABJICHUS U KOHTPOJb padOThl NEHTPU(DYTH BHIBE-
JICHBI HAa CHCIUAJIbHYIO MTaHEb YIIPaBICHUS U TUCIUICH;

- Hanpspxenne cetu — 230 B, 50 I ;
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Puc. 2. O6mmit Bug nadoparopHoit neHTpudyru Sigma 2-6
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JlabopaTopHasa pa6ora 5
'napou3 pu6OHYK/IeONPOTEUHOB
U KaYeCTBEeHHOe onpejesieHue NPoAyKTOB
UX rugpoJsinsa (6esika, puo03bl, NypUHOBbIX OCHOBAaHUM
U $ocPopHOU KHUCIOTHI)

Tuoponuz nyxneonpomeurnos. ConepkuMoe KoJiObl ¢ BO3AYIITHBIM
XOJIOJIMJIBHUKOM KUIIATST HA IJIUTKE C CETKOW B TeueHue | daca, moj-
nepkuBas ciadboe kuneHue. I'uaponansat oTGUIBTPOBBIBAIOT U B TIPO-
3payHOM PACTBOPE OMNpPEIEAI0T HAJIMYUE OEIKOB, NMEHTO3bI, MypHU-
HOBBIX OCHOBAaHUM M (hOCHOPHOM KUCIOTHI.

benxu o6HapyXKUBAIOT 1O OMYPETOBOM PEAKIIUH.

Ilenmo3y — 1o peakuuu ¢ opurHoM. K 1 MJ1 OpIIMHOBOTO peaKkTH-
Ba JI00ABJISIOT MOJOBUHHBIN 00bEM TUJIpoik3aTa, 1 MII COISTHOM KUCIO-
ThI U HArpeBaroT /10 kurnenus. [losiBisieTcst 3eeH0e OKpallliBaHuUE.

[Ipu HarpeBanuu ¢ 20 %-i CoONsTHON KHCIOTOM pubo3a Jmeruapa-

TUpYyeTCs U TipeBparaetcs 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

[Tocnenuuii KOHASHCUPYETCS C OPLIMHOM C 0Opa30BaHUEM OKpa-
IIEHHBIX COeMHEHUM. JIe30Kcupr003a He TaeT ATOM PEeaKIIUHU.

Ilypunosvie ocnosanus OOHAPYKUBAIOT MO UX PEAKIUU C aMMHU-
a4HBIM pacTBOpPOM okcupa cepedpa. K 2 mu ruaponuzara npuinBaioT
[0 KaIUIsIM KpPEINKUM pacTBOp aMMHUaKa [0 WIEJIOYHOM peaKuuu
0 JIJAKMYCYy M J0OaBJISIIOT PaBHBIM 00bEM aMMHUAYHOI'O pAcTBOpa OK-
cuga cepedpa. IlocteneHHo oOpasyeTcs ocajoK CEpeOPSHBIX Ccojei
IYPUHOBBIX OCHOBaHUU.

DocghopHyro kucromy OOHAPYKHMBAIOT C MOMOIIBIO MOJIMOAaTa
ammonusi. K 2 M pactBopa MoimbaaTa aMMOHUSI B @30THOM KUCIIOTE
npuobaBisAoT 1 M1 ucbITyeMoro pactBopa. CMech cierka HarpeBaroT.
OO6pazyeTcs KenTo-3eJICHbIM 0CaJoK MO0 1aTa aMMOHUS:

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 peakmugvl. CTYNKa C IECTUKOM, IPOOUPKH XHU-
MUYecKue, OaHs BOJsHAs, TUIIETKU Ha 1, 2 u 5 M1, BopoHka broxHepa,
Tepka, nepokcuj Bogopoaa (0,5 %-it u 2 %-ii), nuporamnon (1 %-i),
TUPO3UH (HACBHIIIECHHBIN), Mapiis, TJIaCTUHKA CTEKJISHHAs, K0y0a KO-
Huueckas Ha 100 mut, mumuHAap MepHbiid Ha S0 M, 1 %-it pacTBOp Mo-
yeBUHBI U THOMOYeBHUHBI, 0,02 %-i1 pacTBOp cnupToBOM (peHondra-
JeuHa, kiaenctep kpaxMmanbHbii (1 %-it), on (1 %-i1) B oaue kanus
(3 %-m), penrHTOBA KUAKOCTD.

Mamepuanvr: xapTodenb CbhIpoi, apOy3HBIE CEMEUYKH, pa30aB-
J€HHas CiIoHa (POT OMOJIACKUBAIOT 2—3 pa3za BOJOW ISl yAaJIeHUsS
OCTAaTKOB MHUIIU, OTMEPSIOT HWIMHAPOM 50 MJI ITUCTUIUITMPOBAHHOMN
BOJIbI U OTIOJIACKUBAIOT €10 POT B T€YeHUE 3—5 MHUH B HECKOJIBKO TPH-
eMoB. CoOpaHHyI0 KUIKOCTb — MpuMepHo 50—-60 mi1 — QuiIbTpyroT
yepe3 BaTy U (QUIbTPAT UCTIONB3YIOT AJIsl pabOThI).

Xoa padoThI

1. Omxpvimue ypeasvl 6 apOy3Hvix cemeuxax. JIpa apOy3HBIX ce-
MEUKa OYMIIAIOT OT KOXKYphl M PAaCTUPAIOT B CTYNKE C 5 MJ BOJBI.
B ombiTe 3aTéM UCMONB3YIOT MOJYYEHHYIO CYCIIEH3UIO YPEA3hl.

B nBe mpoOWpKH HAJIMBAIOT MO 2 MJI CYyCHEH3UU ypeasbl. 3aTem
B OJIHY MPOOUPKY MPUIMBAIOT 2 MJI PacTBOpa MOYEBHUHBI, a B JIPYTYIO
— 2 MJI pacTBOpa TUOMOYEBHUHBL. B 00e nmpodupku n00aBisitoT no 3—4
Karu pactBopa perondranenna. CoaepKuMoe MpoOUPOK MEPEeMEIII-
BAIOT W OCTaBJISIIOT CTOSTh IPU KOMHATHOM Temmeparype Ha 10-15
MuH. HaGmronmaiite, 4To OpOUCXOAUT B MPOOMpPKaxX. 3alUIIUTE ypaB-
HEHHE PEaKIUu, CJICTaTe BBIBO/I.

2. Omkpvimue amunaszvl 6 ciione. B Be MpoOMPKU HAIMBAIOT IO
5 Mn kaptodenbHOro KieWcrepa M B OJHY M3 HUX — S5 MIJI BOJBI,
a B IPYTyI0 — 5 MJI pacTBOpa clitoHbl. O0€ MpOOUPKHU CO CTEKIITHHBIMU
najoyKkamu, TOTPYKEHHBIMA B HHUX, OJHOBPEMEHHO [OMEHIAIOT
B BoIsiHYI0 Ganro mpu 40 °C. Yepes 1 MHH OT K&KI0# cMecH OTOHpAIOT
C HOMOIIBIO CTEKIIIHHOW MAaJOYKH IO Karlie >KUJIKOCTH U CMEIINBAOT
MX TI0 OTIEIbHOCTM C Kalliel #oja, 3apaHee HaHECEHHOU
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Ha racTuHKy. [ToBTOpAIOT B3siTHE TIPOO uepe3 2, 4, 6 u 8 muH. Okpac-
Ka ¢ #o1oM TIpo0 U3 IPOOUPKH, COEpKAIIEH CIIIOHY, MEHSIETCSI OT CH-
HEl K CUHE-(PUoJIeTOBOM, OypO-KpacHOM, KpaCHOM M, HAKOHEI, JKEJITO.

K coxepkxumomy mpoOUpKH CO CItOHOM aoOaBisitoT 1-2 M (e-
JIMHTOBOM JKUJIKOCTH M CMECh HarpeBaroT /10 Havana kumnenus. OOpa-
3yeTcsi KpacHbld ocajok okcuaa Menu (I) 3a cyeT BOCCTAHOBJICHUS
rugpokcuaa meau (II) oOpazoBaBmIMMUCS MaJIbTO30M U HU3KOMOJIE-
KyJSIpHBIMU JeKcTpuHaMu. KoHTpospHas mpoda B TeX K€ YCIOBHUSX
He BoccTaHaBiuBaeT ruapokcu meau (I1) B okcun meau (I).

3. Omkpwvimue nepoxcuoasvt (Oonop: H,O,— oxcudopedykmasa;
K® 1.11.1.7) 6 kapmogene. Kaprodenbs HaTuparoT Ha Tepke. He-
OOJIBIIIOE €r0 KOJMYECTBO, HE OT)KUMas, MIEPEHOCAT B IPOOUPKY, J10-
oasmsitor 1-2 Mt 1 %-ro pacTBOpa nuporamiona u 2—3 kamin 2 %-ro
pacTBopa nepokcuaa Boaopona. [Ipu cTosHUM BBITIATACT KENTO-0y-
phIii ocasiok mypryporauinHa. OOpa3oBaHue MypIyporauiiHa BbIpa-
KaeT ClIeIyIonas cxema:
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MHorokpaTtHoe JeruapupoBaHue (OKHUCICHHE) MUPOTrajuioia
U psga TPOMEXKYTOUYHBIX MPOAYKTOB Ha NMyTH K MYyPIypOraIuHy
OCYHIIECTBJISIETCSl C YYaCTHUEM IEpPOKCUJIA3bl, KaXKIbI pa3 mepenaro-
e CHATBIE aTOMBI BOJOPOAa Ha IEPOKCHU] BOJOPOIA.

CrnenaiiTe BBIBOJ O KJjacce, MOJKIacce 0OHApyXEHHbIX (hepMeH-
TOB, CyOCTpaTax U MPOAYKTaX PEaKIIH.
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JlabopaTopHasa pa6oTa 7
CBoucTBa pepMEeHTOB

Obopyoosarue, peakmuevl. 0aHs BOJASHAS, NMPOOHMPKH XHUMHUYE-
CKHME, MUNeTKU Ha 1, 2 U 5 MJI;, majo4yku CTEKISHHBIC, IIACTUHKU
CTEKJIIHHBIC, OIOPETKH MpsiMble ¢ kKpaHoM Ha 50 mi, kpaxmain (1 %-i,
0,5 %-i1, 1 %-i1 B xsnopuae Hatpus 0,3 %-Mm), consiHas kuciora (10 %-
s), ox (0,3 %-it B ioguae kanus 3 %-m), ruapokcua Hatpus (10 %-
i), cynbdar menu (1 %-i u 3 %-it), TpocTHUKOBBIN caxap (2 %-i),
npenapar ApoxkeBoi caxapossl (1 %-i), penuHrora KUAKOCTh, TU-
rugpodocdar kanus (1/15 M), runpodocdar narpus (1/15 M).

Mamepuanel: caoHa pazOaBieHHas (CM. paboTy 6), clloHa He-
pasz0aBieHHas NpodUIbTPOBAHHAS.

Xoa padoThI

1. Cpasnenue Oeticmeus  HeOp2aHUYeCKUx Kamaiuzamopos
u pepmenmos. B Tpu npobupku HamuBaroT 1o 5 miu 1 %-ro pactBopa
KpaxMmaia. B nepByto npoOUpKy 100aBiIAOT 1| M JUCTUIIIMPOBAHHOMN
BOJIbI, BO BTOPYIO — 1 M1 10 %-i COJISTHOM KHCIIOTBHI, & B TPETHIO —
1 mn1 HepaszOaBieHHO# citoHbl. [Ipobupku 1 u 3 mocne nepemenivpa-
HESI TOMEIAIOT B BOAsAHYI0 Oamio mpu 38 °C, a mpobupKy 2 — B Ku-
IAIYI0 BOAsiHYI0 OaHro. Yepe3 15-20 MuH Bce MpOOUPKU BEIHUMAIOT
U3 BOJISIHOM OaHM U U3 KaXKJA0U OepyT MPpOOBI JIsl ONPE/ICICHUSI B HUX
Kpaxmalia U TJIFOKO3bl: MEPBOW — M0 PEAKIUUA C MOAOM, BTOPOU —
no peakiuu Tpommepa. CTEKIIIHHOM MaIOYKOW HAHOCAT MO Karuie
pacTBopa M3 KaxJA0W NPOOHUPKM Ha CTEKISAHHYIO IUIACTUHKY PSAJIOM
C paHEE HAHECEHHOW KaIlIe pacTBOpa MoJa B MOAUIEC Kallus, MOCIE
Yero Karuld COEIUHSIOT W mnepememuBaroT. [lo uHTEHCHMBHOCTH
OKpacku MpoObl JeNaroT 3aKJII0YEHUE O CTEIEeHU THAPOIN3a Kpaxma-
na. [ns onpenenieHus riatOKO3bl U3 KaKI0H NpoOupKH OepyT 1o 3 M
pactBopa, 100aBisitoT 1 mu 10 %-ro pacTBopa ruipokcuja HaTpusi u
HECKOJIbKO Kamenb 1 %-ro pactBopa cyibdarta menu. Bepxuuit cimoit
KUJIKOCTU HarpeBaroT a0 kuneHus. [losBieHue kenroro ocajaka OK-
cuga Menu (I) WM KpacHOrO METANIMYECKOM MeIU YKa3bIBaeT
Ha HaJM4ue TJII0KO3bl. Pe3ybTaThl OMbITa 3aHOCST B Ta0I. 3.

Tabnuua 3
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Pe3y./'l bmamasl IKCnepumenma

Kamanuzamop Ilocne unxkybayuu
Ne Cybcmpam npoba npoba
npooupKu c iooom | Tpommepa
1 Kpaxman —
Kpaxman | ConsiHasg KHcCIIOTa
3 Kpaxman | Amwuiasza CitoHbI

2. Cneyuguunocms oevicmeusi amunasvl (o-1,4-enroxan-4-enroxka-
Ho-euoponaza, K® 3.2.1.1.) u caxapasvr ([-D-¢ppyxmogyparosuo-
¢dpyxkmo-euoponaza;, K® 3.2.1.26). HymepyroT deTpipe MPOOUPKH.
B npoOupku 1 u 2 HaMBaroT 1Mo 2 MJI pacTBOpa Kpaxmasna, B Ipooup-
ki 3 u 4 — no 2 mu pacTBopa caxaposbl. 3areM B mpoOupku 1 u 3
BHOCAT 110 0,5 M pa30aBiIE€HHOrO pacTBOpa CIIOHBI, B MPOOUPKHU 2
n 4 — no 0,5 M pactBopa mpemnapara ApOxKEBOU caxapassl. llepe-
MEIIIUBAIOT COJIEPKUMOE U CTaBIT Ha 10 MUHYT B BOJASHYIO OaHIO,
narperyo 10 3840 "C. Tocize OXJTaXICHHS IPOIEIBIBAIOT PEaKIUN
(cM. paboty 4) ¢ Mog0M Ha MPUCYTCTBHE Kpaxmaia B mpodax 1 u 2
U TJIFOKO3bI — B Tpobax 3 u 4. JlemaroT 3akiroueHrue o CrernuduaHo-
CTH M3yYEHHBIX (hEPMEHTOB.

3. Bauanue memnepamypvl Ha aKMUBHOCMb AMUNA3bL CAIOHBL.
B yeTbIipe nmpoHyMepoBaHHbIE MPOOUPKU HAIUBAIOT 1O 2 mia 1 %-ro
p-pa kpaxmana. [Ipobupky 1 momMemaroT B KUIIAIIYIO BOASHYIO OaHIO,
mpoGUpKy 2 — B BomsHy0 Oamio mpu 40 °C, mpoGHpKY 3 0CTaBIAIOT
P KOMHATHOM TeMmIiepaTtype U MpoOoupKy 4 momemaroT B jea. Yepes
10 MuH, KOrJa COAEPKUMOE MPOOUPOK MPUMET 3aJaHHYIO TeMIlepa-
TYypy, BO Bce MPOOUPKHU J00aBsAt0T o 0,5 M pa30aBiIeHHON CIIIOHBI,
MEPEMENIMBAIOT C TOMOIIBIO CTEKJISTHHOW NaJOYKU U OCTABJISIIOT B TEX
xe ycnoBusix. Habmroaenue 3a X0/10M THAPOIU3a BEAETCA M0 PEaKIINU
c lonoM (tabmn. 4). Jlyis 3TOro HAHOCAT Ha CTEKJISIHHYIO IJIACTUHKY
HECKOJILKO KalleJib pacTBOpa MojJa U CMEIIMBAIOT UX C KaIISIMU TH]-
ponuzyemoit cmecu, Oepst mpoObl vepes 1, 2, 4, 6, 8, 10 u 12 mwun.
[To u3MeHeHnI0 OKpAaCKU KpaxMalia ¢ HOJIOM CYJASIT O CTENEHU THAPO-
Ju3a KpaxMmalia B Kaxa0u npooupke. Pe3ynbrarsl HaOMOACHUN 3aHO-
CAT B TaOnuIly, moMeuasi OyKBOU ¢ (CHHSSI OKpacKa) MOJIOKUTEIbHYIO
npoOy ¢ MoIoM Ha Kpaxmaj, OyKBOM K — TMOJIOKHUTEIBHYIO MPOoOy
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Ha JIEKCTPUHBI (OKpacka KpPAacHBIX TOHOB) W OYKBOM 3K — OTpHIIa-
TEJbHYI0 MPOO0Y (3KenTas OKpacka hozaa).

Tabnuia 4
Peakyus c iiooom
Ne Temmepa- Peakuusi ¢ 10J10M 1O UCTEUYEHUU BPEMEHH,
- Typa MUH
MPO™ g npooup-
OupKH ke, °C 1 2 4 6 8 10 12
1 100
2 40
3 15-20
4 0

Ha ocHOBaHUM NOJIyYEHHBIX JAHHBIX JENAIOT BBIBOJ O BEJIMYUHE
TEMIEPATYPHOTO ONITUMYMA JIJII AMUJIA3bI CIIFOHBI.

4. Brusanue pH na axmusnocms epmenmos. Cepur pacTBOPOB
C ompeAeJeHHBIMU 3HaueHusiMu pH mosyuaroT, ucnonsiys ¢ocdar-
HbIl Oydep. [Be OropeTku 3anmonHsaoT 1/15 M pactBopom ruapodoc-
dara Hatpus (Na,HPO, x 2H,0) u 1/15 M pactBopoM aurumapodoc-
¢ara kamus (KH,PO,). PacTBOpsl cMemMBAIOT B OINpEIEICHHBIX
COOTHOIIIEHUSX TaKUM O0pa3oM, YTO B KaXJ0il MPOOUPKE MOIydaroT
o 5 mu OydepHoii cmecu ¢ BenmmunHamu pH: 5,59; 6,98; 7,38; 8,04.

s monydenus 5 mn docharnont Oydepnoit cmecu ¢ pH 5,59
u3 O0roperok k 0,25 mun Na,HPO, noGamnsitor 4,75 Mi1 pacTBopa
KH,POy4; pH 6,98 — k 3,2 ma pactBopa Na,HPO, nobapistor 1 mi
pactBopa KH,POy; pH 7,38 — x 4 mu1 pactBopa Na,HPO, no6aBnstor
1 mx pactBopa KH,PO4 u pH 8,04 — x 4,75 mn Na,HPO, no6aBinsitot
0,25 mn pactBopa KH,POy,.

B kaxayro u3 derbipex npooupok godasisitor mo 1 miu 0,5 %-ro
pacTBopa Kpaxmaia, 1 mu1 pa30aBiIeHHOW CIIOHBI W TIIATEIBHO TEpe-
MENIMBAIOT COJIEPKUMOE C TTOMOIIBIO CTEKITHHOM nanoyku. [lanee Bce
MpOOUPKH, HE BBIHMMAsI U3 HUX CTEKJISIHHBIX MaJIO4yeK, MOMEIIAIOT B
BOJISIHYIO OaHto, HarpeTyto j10 40 °C. Cnycts 3—5 MUH U3 Bcex npoOu-
POK MAJIOYKaMH HAHOCST HA CTEKIIIHHYIO IUIACTUHKY MO Karlie CMECH
PAZOM C MPEABAPUTEIILHO YK€ HAHECEHHBIMU Ha HEE KaIuISIMH PacTBO-
pa Woxa. Kamnu coequustorces, 1, eciu HaOMIoAaeTcs pa3iindnue oKpac-
KU C MOJIOM B HCIBITYEMBIX MP00OaxX, MPOOUPKH BHIHUMAIOT U3 OaHW,
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OXJIQKTAIOT | I00aBJISAIOT B KXy 1Mo 3—4 Karui pacTBopa Hoja.
[Ipu OTCYTCTBHMM 3aMETHOTO pa3iuyusi B OKpacke Mmpod ¢ MoIoM Ha
CTEKJISIHHOM TIJIACTUHKE MPOAOKAIOT HarpeBaHUe MPOOUPOK B BOJISTHOM
OaHe eI1e HECKOJIbKO MUHYT, a 3aT€éM BHOBB MCIIBITHIBAIOT HA TUIACTHH-
K€ TIPOOBI HA CTEMEHb pacIleIJICHUs] KpaxMaia. JTy ornepaluio moBTO-
PSIIOT 10 TEX TOp, MOKa HE MPOU30MAET 3aMETHBIX CIABUTOB B OKpAaCKe
po0 ¢ o10M.

[IponomxaroT MHKYyOaIMIO BCeX MPOO B MPUCYTCTBUM J0OABJICH-
HOTO MOJa Y U1l KaXJIOW U3 HUX OTMEYAIOT BPEMs, KOTJJa UCUE3HET
CHUHEE OKpallliBaHUE (KOHEIl aMUJIOJIUTHYECKOTo paciieruieHus ). [lo-
JYYEHHBIE PE3YJbTaThl OTPAXKAOT TrpadUUecKu: MO OCU adCIUcC
HaHOCIT pH ONBITOB, @ MO OCK OpJIMHAT — BPEMsI PACIICIUIEHUS KpaX-
Maja npu cooTBeTcTBYyromuX 3HaueHusx pH. CoeauHss TOUKA JTUHU-
€l MOoJIy4aroT KPUBYIO, XapaKTEPU3YIOIIYIO0 3aBUCUMOCTh aKTUBHOCTHU
dbepmenTa ot 3HaueHust pH cpespbl.

Pa3zden 1V. Yeneesodui

JlabopaTopHas pa6ora 8
KauecTBeHHBbIEe peaKL MU HA yrjieBOoAbl

Obopyoosarue, peakmugvi: TUTICTKA Ha 1, 2 U 5 M, IpoOUpPKH
xuMuueckue; 6ans BojsHas; 1-Hadron (10%-it cnupToBOil); cepHas
kuciota (koHil.); rugpokcua Hatpus (10%-ii); cynbdat meau (5%-i);
peaktuB denunra; peaktuB CenrMBaHOBA; OPIIMHOBBIM PEAKTHUB; pac-
TBOp JI¥OTOJI51; 3TUIIOBBIN CIIUPT; XJTOPUI HATPUS (KPHUCT.).

Mamepuanwel: TIIOKO3a, MaIbTO3a, Caxapo3a, apabuHosa, GpyKTo-
3a, KpaxMail, riaukored (1 %-e pacTBopsl).

Xox padoTnI

1. Peaxyus Ilooobedoea — Monuwa ¢ 1-nagpmonom (na yeneso-
Ovt). B poOupky 0epyT 1 M UCIIBITYEMOI0 pacTBOpa WU KPYNUHKY
TBEPJIOTO BEIIECTBA, PACTBOPEHHOTO B 1 MJI BOABI, J0OABISIOT 2 Kall-
mm 10 %-ro cnuptoBOro pacrtsopa l-HadTosna U Mo CTeHKE MPOOUPKU
MPUIMBAIOT OCTOPOKHO, O€3 BCTPSIXMBAHUS, 2 MJI KOHI[. CEpHOU KHC-
710Tel. CepHasi KUCIIOTa OIYCKaeTCsl Ha JHO MPOOMPKH, HA TPaHUIIC
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IBYX JKUJKOCTEH 00pa3yeTcs KOJbIO KpacHO-(UOJIETOBOrO IIBETA.
dypdypon u S-okcumetundypdypon, oopasyromniuecs: U3 yrieBoJI0B
MO/ ICMCTBUEM CEPHOUM KHUCIIOTHI, KOHJICHCUPYSCh C JBYMSI MOJISIMU
cyJlbpuHUpPOBaHHOTO 1-HadTONA, MAIOT TPUAPUIMETAHOBBIA XPOMO-
I'€H, KOTOPBIM OKHUCIISIETCS CEPHOM KUCIIOTOW B OKPAIIEHHOE XUHOW/I-
HOE COEIMHEHUE.

2. Peaxyusa Tpommepa. B mpoOupky HanmuBaroT 1-2 MJ pacTBopa
TJIIOKO3bl U paBHBIM 00beM 10 %-ro pacTBOopa THApPOKCHAA HATPHS.
K cmecu mpubaBisiOT npu BCTPAXMBAHUU 1O KaruisiM S %-H pacTBOp
cynbdara meau (II). OcTOpoKHO HarpeBarOT BEPXHIOI YacTh COJEP-
AKUMOTO0 TpoOupKkH. [TosBIIAETCS XKEeATOE OKpaIIMBaHUE — THUIPOKCHU]T
menu (1), mepexomsiiee B kpacHoe — okcua Meau (I), uTo ykaswpiBaer
Ha MOJIOKUTENbHYI0 peakinio Tpommepa:

| 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

Peaknuro TpoMMepa npoAenbIBalOT TAKKE € paCTBOPaAMM MaJIb-
TO3bI, CAXapo3bl U KpaxMasa. OObSICHUTE MOITYyUYECHHbIEC PE3YIIbTATHI.

M30bITOK MEIHOM COJIM MAacKUpPYyeT PEeakiuio, T. K. THAPOKCH]
menu (II) mpu HarpeBaHuu TEpsieT BOAY W JA€T YEPHBIA 0CATOK OKCH-
na meau (I1).

3. Peaxyus ¢ ¢enuneosoii scuokocmoro. Hepenko moab3yroTcs
TaK Ha3bIBAaeMOW (PETMHITOBOM >KUJIKOCTHIO, B KOTOPOW HOH MEIH
B CTCIICHU OKHMCJIECHMS +2 HaXOJHUTCS B BHJIE KOMIUIEKCHOI'O COEJIUHE-
HUS C TapTpaTaMd. MeXaHu3M peakluy PeIyLUpPYIOMUX YIieBOI0B
¢ (eTMHTOBOM >KUJIKOCTHIO TaKOW K€, Kak W peakuuu Tpommepa.
[IpeumytiecTBO PeaTUHTOBOM KUAKOCTU: MEJb MPU U3OBITKE peaKkTHBA
He BbINagaeT B Buje okcuaa meau (II).
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K 1-2 M pacTtBOpa riIt0K03bl IPUIUBAIOT PaBHBIA 00beM (PeTrH-
TOBOM JKHUJIKOCTH M CMECh HAarpeBarOT JI0 HAYMHAIOIIETOCS KHUIICHUS.
OOpa3yercs kpacHbI ocagok okcuaa meau (I).

SN SN
| I HO
H—C—CH Elﬁo‘:iK H TGGNE H_CI:_DH (lﬁo‘:'f&la
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—C—OH COOK
| £ |
CHsOH CH.OH

[IpoaensiBalOT peakiuio (HETMHTOBON >KHUIAKOCTH TaKXKe € pac-
TBOPAMH MAaJIbTO3bI, cCaxapo3bl U KpaxMajiaa. OO0bsICHUTE MOJTYUYCH-
HBIC PE3YIbTATHI.

4. Peaxyus Cenusanosa Ha kemo3swi. [Ipu HarpeBanuu GppyKTO3bI
(M Ipyrux KEeTOreKco3) ¢ COJSTHOM KUCIOTOM 00pasyeTcs OKCUMETHII-
Gypdyposa, KOTOpbI C PE30pUMHOM OOpa3yeT COEAUHEHUE, OKpa-
IICHHOE B BUIIIHEBO-KPACHBIN LIBET.

OH
O H IIpoaykT KOHIOEH-
CH,OH OH S @\ poay A
H 3 Hz‘?" N\ A ™ B BHUIIHCBO-Kpac-
H CH,OH CH,0H HBIN IIBET
OH H H H

ATbJI03bI TAKXKE JTAIOT 3TY PEAKIMI0, HO OHA MPOTEKAeT MEJICH-
HEE U B OCOOBIX YCIOBUSIX (TEMIIepaTypa U KUCIOTHOCTh CPEbI).

B nBe npoOupku HanuBaroT no 3 mi pactBopa CelnBaHOBa, B O/I-
HY U3 HUX MPUOABIAIOT 3 KaIlJld pacTBOpa TJIIOKO3bI, B JIPYyTryl0 —
3 karu pactBopa GpykTo3sl. O0e NpoOUPKH MOMEIIAIOT B BOJSHYIO
OaHto, Harpetyo g0 80 °C, u JepKat B HeW 8§ MUH. 3a 3TO Bpems
B NpoOUpKe ¢ PPyKTO30M MOABISAETCS KPACHOE OKPAIIUBAHUE.

5. Peakyus na newmo3swi ¢ opyurom (peaxyusi buans). 11eHTO3bI
B KHCIION cpeae oOpasyroT ¢Gypdypon, KOTOpBIH KOHJICHCHPYETCS
C OPIIMHOM B MPUCYTCTBHUU cie0B xjaopuaa sxenesa (111).
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CHs

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

K 1 M1 ucneiTyemMoro pactBopa npuOaBiiOT paBHbI 00bEM Op-
IIMHOBOr0 peakThBa. CMech HarpeBalrOT Ha KUIAIICH BOASHOW OaHe
B TeueHue 20 muH. [Ipy HaITUYMK NEHTO3 WJIM METUIIICHTO3 MOSBIIA-
€TCsI 3€JICHOE OKpalllMBaHUE PACTBOPA.

6. Peaxyus kpaxmana u eauxozeena c tiooom. K 1-2 mi pactBopa
KpaxMmaia npuOaBisitoT 1-2 karmmu pactBopa Jltorons. PactBop okpa-
muBaercs B cuHuil 1BeT. CoaepKUMoe TPOOUPKH JIEAT Ha 3 4acTH, K
nepBoOM MPUOABIAIOT 1—2 MII ATHUJIOBOTO CHHMPTA, KO BTOpOH — 1-2 M
10 %-ro p-pa rupokcua HaTpusl, TPETbIO YacTh HarpeBaroT. Bo Bcex
Clly4yasix OKpacKa HCYe3aeT, MPUYEeM B TPEThEe MpOOMpKE OKpacka
BHOBb MOSBJISIETCS IPU OXJIKJIeHUH. Peakiiusa ocHOBaHa Ha 0Opa3oBa-
HUU HECTOMKOTO aJICOPOITMOHHOTO COSIMHEHMS HO/la C aMUIIO30H.

B npoOupky HanuBarT 2—3 MJI pacTBOpa TJIMKOTeHa, J0OABISIOT
1-2 xamm pactBopa JIrOrossi, nepemMemnBaroT, MOSBISETCS KPacHO-
Oypoe okpamirBanue. OKpacka YCWIMBAeTCs NpU J00AaBJICHUU He-
CKOJIBKMX KPHUCTAJUIUKOB XJIOpUAA HATpHs, HO HCYe3aeT Mmpu J00aB-
JIEHUH THAPOKCHU]IA HATPUS WV HATPEBAHUH.

Pa3znuuus B 1jBeT€ KOMIUIEKCOB MOA-KpaxMaia U MOA-TJIMKOreHa
CBUJETEIICTBYIOT O PA3JIMYNU CTPYKTYP Kpaxmalia v TJIIMKOTCHa.

Pazden V. /lunudwl

JlabopaTopHas pa6oTa 9
XapakTepHble peaKlMy Ha JIMIIUA/AbI

Obopyoosanue, peakmuevl: 0aHsi BOJsHAS; TPOOUPKH; MUIETKU
Ha 1, 2 u 5 mit; papdopoBbie yalky; NPOOUPKU MIUPOKUE C MTPOOKa-
MU, B KOTOPBIC BCTABJICHBI BO3AYIIHBIC XOJIOUILHUKH; IETPOICHHBIN
a¢up; OeH3uH; XJIOpOo(OpM; UYETBHIPEXXIJIOPUCTHIN YTIEPO; CHUPT;
a¢up; enkuil kamui (5 %-i1); pacTBOp KypuHOro OenKa; pacTBOpP MbI-
na; kapooHat Hatpus (5 %-ii); CIUPTOBOM PacTBOP €IKOT0 Kajus; CO-
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JsiHasg KUCJOTa (KOHIL.); XJOPUCTBIA Kanbluil (5 %-i pacTBOp); CBU-
Hell ykeycHokucnbid (10 %-it pactBop); Oucynbdar kanus (KpuUCT.);
HAaTPUM XJIOPUCTHIN (KPUCT.); HheHondTaaeuH.

Mamepuanwvi: Macno pacTUTENIbHOE, MaciO CIMBOYHOE.

Xoa padoThI

1. Pacmeopumocms  orcupos. B 8 mnpoOUPOK TOMECTUTH
no 1-2 xaniau noJiCOJTHEYHOTO Macia, MOoCcJe Yero npubdaBuTh B HUX
NOCJIEI0OBATENBHO MO 2—3 MJI PaCTBOPUTENSA: B MEPBYIO — JIHUCTHUII-
JMPOBAHHYIO BOJY, BO BTOPYIO — IETPOJICHHBIN 3pUp, B TPETHIO —
OC€H3MH, B YETBEPTYIO — XJOPOPOPM, B IMATYIO — YETHIPEXXJIOPHU-
CTBI yIJIEPOJ, B IIECTYHD U CEAbMYIO — CIHPT, B BOCBMYIO —
a¢up. B30anteiBaHHEM XOPOIIO MEpEMEIIaTh COACPKUMOE KaKI0M
NpOOUPKH, IMIECTYI0 WM CEAbMYIO HarpeTh. 3anucarb, KAKue U3 HcC-
NBITAHHBIX BELIECTB SBJSIOTCS PACTBOPUTEISIMU KUPOB.

2. Omynveuposarnue dxcupos. JKupbl NMpu B30ANTHIBAHUU C BOJION
00pa3yIoT 3MYJIbCHUIO, IIPEJCTABIISIIONIYIO COO0M TUCIIEPCHYIO CUCTEMY,
B KOTOPOW MEJIKME KaIUIM JKHpa B3BEIICHBI B BOJIE. DMYJIbCHUSI Macia
B BOJIC HEYCTONWYMBA, B CIIOKOMHOM COCTOSIHUM HACTYIaeT OBICTPOE
pacciavBaHue, MEJIKUE KaIUIM >KUpa B MPOIECCE CTOJIKHOBEHUS JIPYT C
JIPYrOM COEIUHSIOTCS B 0oJjiee KpyIHBIE, IEPEXOAIIUE Ialiee B CIIOM
Macjia Ha MOBEPXHOCTH BOJbl. UTOOBI MpuaaTh CTOMKOCTh SMYJILCUU B
BOJI€, HEOOXOIMMO BBEJICHHE Psijia BEIIECTB, CIOCOOHBIX B Pe3yJibTaTe
afcopOIMyu Ha TOBEPXHOCTU IAPUKA SMYJIIUPOBAHHOTO BEIIECTBA
YMEHBIIIUTh TMOBEPXHOCTHOE HATSHKEHUE Macjia, B PE3ysibTaTe 4ero
MIPOMCXOUT CHIKCHHUE MOBEPXHOCTHOW DHEPTUU M AMYJIbCHUS MPHOO-
peTaeT yCTOMYMBOCTh. BemecTsa, CHUKAKMIME NOBEPXHOCTHYIO SHEP-
TUI0, Ha3bIBAOTCS amynbeamopamu. CKIOHHOCTh HEKOTOPBIX BEIIECTB
K OOpa3oBaHMIO SMYJIbCUH BaKHA KaKk B OHOJIOTMYECKOM, TaK M
B XO351iCTBEHHOM OTHOIIEHUHU.

K uuciny npupoaHbIX 3MYyJIbCUH OTHOCATCS MOJIOKO, JuMdpa, na-
Tekc (kKayuyku). BemiectBa, HaxoAsmecss B OpraHu3Max >KUBOTHBIX
U pacTeHUl, CBOOOJIHO MEPEMEIIAIOTCSI COBMECTHO C TOKOM KHJIKO-
cTu. JKupbl, HaxXosIIKUECS] B KUIIEYHUKE B BUJIE AMYJIbCHUI, XapaKTe-
pUBYIOTCS  OOJIBIIION TOBEPXHOCTHIO, CIOCOOCTBYIOIICH  OoJiee
SHEPTUYHOMY BO3JECHCTBUIO HA HUX (PEPMEHTOB.

B3sate B 5 mpoOUpOK MO pPaBHOMY KOJWYECTBY IMOACOIHEYHOTO
Macna (4—5 karelib), IPUInUTh B NEPBYIO U3 HUX 5 MJI TUCTHLIUPOBAH-
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HOM BOJIbI, @ B OCTaJIbHBIE MPUIUTH 10 5 MJI: BO BTOpYIO0 — 5 %-ii pac-
tBOp KOH, B Tperbto — 5 %-1 pacTBOp COZBbL, B YETBEPTYIO — PACTBOP
MbUIa, B TATYH0 — pacTBop Oenka. ConepxKuMoe NPOOUPOK CHUIBHO
BCTPSIXHYTh ¥ HAOJIIOJIaTh CTETIEHb CTOMKOCTH BOSHUKIITUX AMYJILCUIA BO
B3STHIX MPOOUpKaxX. Pe3ynbTarhl HAOIIOEHUI 3aHECTH B JKypHAJL.

3. Omvinenue scupos. XXupbl B TPUCYTCTBUU ILIEIOYN MOJABEpra-
I0TCSI TUJIPOJIU3Y, IPU 3TOM 00pa3yeTcs MbLIO U TJIULEPHUH:

HoG— O—CO—C7Hzz HoG—OH

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

HEC—Q—GG—GﬁHg«] HQG—GH

B mupoxkyro npobupky ¢ 0,5—1 r maciaa npuinTh 5 MJI CIUPTOBO-
ro pactBopa KOH. Coxepxxumoe mnepemeniath, 3aKpbiTh MNPOOUPKY
npoOKOil, B KOTOPYIO BCTaBJEH BO3AYIIHBIM XOJOAWIbHUK, U Harpe-
Bath B TeueHue 30 muH. [locie ruaponusa coaepkumMoe MpoOUpKU
nepenuTh B GpapdopoByrO HaliKy, npuoaBuTh 10 M AUCTUIIIUPOBAH-
HOW BOJIbI U OCTOPOXKHO HArpeTh IS yAajdeHus cnupra. M3 nonydeH-
HOTO PacTBOpa KAJIMMHOTO MbLIIA MMOJIOBUHY OTJIUTHh B IPOOUPKY.

4. Peakyuu c60600HbIxX dcupublx Kuciom. OcrtaBiuiics B papdo-
POBOM YaIllKe pacTBOP MbLIA MOJKUCIUTh KOHIIEHTPUPOBAHHOM COJIS-
HOM KHUCIIOTOH, MPOUCXOAUT BBIACICHUE CBOOOIHBIX YKUPHBIX KHCIIOT:

RCOOK + HCI - RCOOH + KCI

Ocanok oTPuIbTPOBAaTh, OTMBITH OT KUCIOTBI TaK, YTOOBI MpPO-
MBIBAaHUE HE JABAJIO KUCIION PEaKI[MU Ha JIAKMYC.

B34Thb dYacTh JKUPHBIX KHCJIOT B MPOOUPKY, PacTBOPHUTH
B HEUTpalbHOM »(upe, NPWINTh K CHOUPTY, COJAEPKAIEMY KarlIio
pactBopa coabl U 2 Kamu (penondranenHa. JKupHbIe KHCIOTHI
HEUTPAIM3YIOT PacTBOP COJIbI, OJarojaps 4emy Mcue3aeT MalluHOBas
OKpacka.

Obpaszosanue HepacmeopuMvlx Kaabyuesvlx cojleli. B TMPOOUPKY
c 2-3 KamIsIMH KaJIMMHOTO MblIa (paHee OTJIMTOTO B MPOOUPKY
u3 GappopoBoil yalIku) TPUWINTh 5 %-i pacTBOp XJIOpHUIa KaJIbIUS,
0o0pa3yloTcs HEpPAaCTBOPUMBIE B BOJE KaJbIMEBHIE MbLIAa KUPHBIX
KHUCJIOT (HalMCcaTh YPaBHEHUE PEAKIIUN ).
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Buvicanuseanue mwvina: B Ipyryro mpoOHpKy ¢ 2—3 Ml pacTBOpa
MblJIa TPUOAaBUTH MOPOIIOK XJIOPUCTOIO HATPHUs, MPOUCXOJIUT OCa-
KJIEHHE — BBhICAIMBAHUE MbLJIa (HAMKCATh YPABHEHUE PEAKIIM).

Obpaszosanue c6UHYOB020 NAACMbIPA: B TPETHIO MPOOUPKY € 3 MII
pacTBOpa MbUIa MPUINTh HECKOJbKO Karenb 10 %-ro pactBopa are-
Tata cBUHIA. O0pa3zyercst 0ca oK, KOTOPbIA IPU HArPEBAHUU JI€TIAET-
Csl BSI3KUM (CBUHIIOBBIN MJIACThIph). Hamucath ypaBHEHUE peaKIuu.

5. Axponeunosasn peaxyus. ITa peakuus HUCIOIb3YETCS C ILIEIIBIO
JOKAa3aTeNbCTBA HAIMYUS B KUPAX TIMLEPHHA, KOTOPBII MPU HarpeBa-
HUM pasziaraercsi ¢ 00pa3oBaHUEM aKpOJeHHa (AKPUIIOBOTO AJIbJIETU/IA).

B3sa1b B npoOupKy 2—3 Karmim Macia, IpuOaBUTh KPUCTAIIIUK OU-
CyJib(paTa Kajaus U HarpeTh, PU 3TOM OOpa3yeTcsl akpOJEHUH B BUIE
0esoro mapa ¢ XapakTepHbIM PE3KUM 3amaxoM ropesoro caia. Hamu-
caThb YpaBHEHHE PEAKIIUHU.

6. Peaxyus na neyumun (Hanucamo gopmyny 1eyumuHa).

A. BovlOenenue neyumuHa u3 sSIUYHO20 JHCENMKA. B3ATbh B CyXYIO
MPOOUPKY OKOJIO 2 MJI SIMYHOTO JKEJITKA U NPWINTh K HEMY S5 MJI KUIISI-
niero 3tanona. CMmech TIIATEIBHO MEPEMENINBATH CTEKIIIHHOW MaJloy-
ko B TeueHue 7—-10MuH, a 3aTeM NOpOoOUILTPOBATH B CYXYIO
poOupKy. OUILTPOBaHUE MTOBTOPUTH, €CIIU (PUIIBTPAT OKAKETCS MYT-
HBIM.

b. Ocasxcoenue neyumuna ayemorom: HaJMTh B MPOOUPKY 2—3 Ml
aleTOHA U MPWINTHh 5 Kamnedab COUPTOBOrO pacTBopa JjenutuHa. [lo-
CJICAHUN HEPACTBOPUM B all€TOHE, TO3TOMY 00pa3yeTcs MyTh.

B. Ocasicoenue neyumuna xnopuoom kaomus: B3SITb B CyXYIO
npoOupKy 4—5 Kamenb COUPTOBOTO p-pa JICUTHHA W NpUOaBUTH 2—3
KaIlJId HACBIIIEHHOTO CIUPTOBOTO p-pa Xjopuaa kaamus. Odpazyercs
HE-PACTBOPUMOE COeAMHEHUE KaMHUsl (4 4acT.) ¢ JISHMUTUHOM (3 4JacT.).

I Ilonyuenue smynvcuu neyumuna: B3SITbh B CYXYI0 MNPOOUPKY
5 Kanenp CIUPTOBOrO PACTBOPA JIEHUTHHA U ONpUiIUTh 25-30 Kamenb
JTUCTWLUIMPOBAHHOMN BOJBI. BO3HUKAET CTOMKASA SMYJIbCHUSI JIELIUTUHA.
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3ajaHuA AJis BHEAyJAUTOPHOU paGOThI

Pazoden 1. beaku

[lenTuapl, nonumenTuabl W OEJTKUM COCTOST U3 JABAJIATH
L-0-aMHUHOKHCIIOT, COEAUHEHHBIX MENTUIHON CBA3bI0. AMMWHOKHUCIIO-
Thl OTJIMYAIOTCSL JIPYT OT JIpyra ctpoeHuem paaukana. [lo xapakrepy
B3aMMOJCUCTBUA C BOAOW Iipu pH=7 pagukainbl IeisaTcs Ha THAPO-
(GoOHBIE; HE3apsSKEHHBIE TMOJSPHbIC, OTPUIATEIBHO 3apsiKEHHbIC
Y TIOJIOKUTEIBHO 3apsbKEHHbIE. B CTpyKType NmenTuaoB, MOJIUIENTH-
OB 1 OEJIKOB BBIACIAIOT N-KOHEI[ CO CBOOOJHOM aMHHOTPYIIIOM
u C-koHer co cBOOOAHON KapOOKcwiIbHOW rpynmnoil. Ha3piBatoT nen-
TUJIbI, TOJIMIENTU LI U 0eliku ¢ N-koH1a K C-KOHITy.

NHnuBuayanbHble aMUHOKHUCIIOTHI, MENTHABl U OCIKUA pa3iuda-
I0TCS IO PUBUKO-XUMUYECKUM CBONCTBAM:

- hhoopmMe MOJIEKYT;

- MOJIEKYJISIPHOW MaccCe;

- CyMMapHOMY 3apsiy, BEIUYMHA KOTOPOTO y MENTUI0B U OEIKOB
3aBUCUT OT COOTHONIIEHUS AHUOHHBIX M KATHOHHBIX PaJIMKalIOB aMu-
HOKHCJIOT B HUX;

- COOTHOIIICHUIO TOJSIPHBIX W HEMOJISIPHBIX PaJuKaloB aMHHO-
KHUCJIOT Ha TIOBEPXHOCTH MOJIEKYJ;

- CTETNIEHU YCTOMYMBOCTHU K BO3JICUCTBUIO Pa3IMYHBIX ACHATYpPH-
PYIOIIUX areHTOB.

[lepBuyHas CTpyKTypa OEIKOB YJIEpKUBAETCS MPOYHBIMH, KOBa-
JIEHTHBIMHU TENTUAHBIMU CBSI3SIMU. BTOpHUYHAs CTpyKTypa yIaepixuBa-
€TCSl BOJIOPOJIHBIMU CBSI3SIMU MENTUAHBIX rpynn. TpeTudHas CTpyk-
Typa MOHOMEPHBIX O€JIKOB M YETBEPTUYHASI CTPYKTYpa OJTUTOMEPHBIX
OEJIKOB yAEP)KUBAETCA 32 CUET B3aWMOJCHUCTBUSL PAJUKAIOB aMUHO-
KHUCJIOT (B OCHOBHOM CJIa0BIMU B3aUMOJICICTBUSIMH ).

Tema A. AMUHOKHCJIOTHI

1. Hanmumure B BUJIe BHYTPEHHUX coyiel (hOpMyJibl aMHUHOKHC-
JIOT:

a) aMUHOYKCYCHOM (TJIMIIUHA),

0) 0.-aMHUHOIIPOITMOHOBOMH (ajlaHUHA).

2. Hanmmure cxembl B3aUMOACHCTBUA aJlaHUHA:
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Ha.

a) C BOJHBIM PaCTBOPOM IIICJIOYH,
0) C COJISIHOM KUCJIOTOM.
3. Hammmmre dhopMyiibl ONTHYECKUX M30MEPOB alaHMHA, ITUCTEH-

4. Hanuute hopMyIibl cepocoiepKaliux aMUHOKHUCIIOT.
5. Kakne aMUHOKHCIIOTBHI COAEpKaT TreTepolUKIbl B paaukaie?

Hanummure ux popmyJsibl 1 Ha3BaHUS.

6. Hanummre ¢popMysibl aMUHOKHCIIOT:

a) ¢ TuAPoPOOHBIMU (HETIOJMAPHBIMH) pAJUKAIaAMHU,
0) ¢ He3apSAKEHHBIMU MOJISIPHBIMU PaJAUKaIAMH,

B) C OTPULIATENIBHO 3aPSHKEHHBIMU PaIMKAJIAMU,

T') C MOJOXKUTEIBHO 3apSKEHHBIMU PaUKaIaMH.

7. Hanumute hopMyJIbl AUNETITHIOB:

a) aJaHWI-JICHIINHA,

0) cepui-I13uHa,

B) INIMIIWI-TpUNITO(DaHA.

OTMeThTE NENTUIHBIE CBA3U.

8. Harmmmmre ¢popmysibl 1 HA30BUTE TPUIICTITHIBI:
a) aja-Baji-Tiy,

0) neu-mpo-Tpe,

B) TUP-TJIU-TJIH.

9. Hanumurte dhopMyiny TeTpanentuaa:
acI-npo-GheH-Jm3:

a) BBIJICTIUTE B MENTHAC NMENTUAHBIC TPYIIIBI U PaAUKaIbl aMUHO-

KHUCJIOT;

0) 0603HaubTe N-u C-KOHIIBI;
B) HAIUIIIUTE IPYTOM MENTHI U3 T€X K€ aMUHOKHUCIIOT;
I') TOACYMTAUTE KOJIMYECTBO BO3MOKHBIX BAapHAHTOB TETPAIEII-

THnAaa ¢ aHAJIOTUYHBIM aMHUHOKHUCIIOTHBIM COCTABOM.

10. PaccMoTpute OCOOCHHOCTH TENTUIHON CBSI3M M CJEACTBUS,

BBITCKAOINEC U3 HUX.

Tema b. ®u3nKko-xuMn4YecKHue CBOMCTBA aMUHOKHCJIOT,

NMEeNTHI0B U 0€JIKOB

1. B kakoit obnactu 3HaueHuil pH u nmouemy HaxoAUTCA U303JIEK-

TPHUYICCKAA TOYKA:

a) KUCJIOH,
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0) HEHUTpaIbLHOM,

B) OCHOBHOW aMHUHOKHCJIOTHI?

[IpuBeauTe MpUMEPHI BHIIIIEHA3BAHHBIX AMUHOKHUCIIOT.

2. Hanumure GopMyny nentuaa: riau-acn-mpo-tpe. Onpenenure
€ro MOBEJECHHUE B AJIEKTPUUECKOM TOJIE:

a) B HEUTpaJIbHOM,

0) B cl1a0OKHUCIION,

B) B CJIa0OIICIIOYHOM Cpejie.

3. Hanmummre popmyny mentuaa: ana-acH-IMc-ruc. B xakoi cpe-
JI€ HAXOJIUTCS €ro U303JIeKTpruueckast Touka? OTBeT 000CHYHTE.

4. Hannmure ¢popMyiny NenTUAA: TIIy-IIUC-aCH-apr. Y KaKUTE €ro
CYMMAapHBIi 3apsi/ B CTA00KUCIION Cpejie.

5. UeM OOBSICHIETCS YCTOMYHUBOCTH OEIKOBBIX pacTBOpoB? [Touemy
OEJIKOBBIE paCTBOPHI HEYCTONYMBBI BOIM3U U303JIEKTPUUECKON TOUKH?

6. Uto Takoe «iaeHarypauus Oenka»? Kakue neHarypupytoiiue
dakTopsl Bbl 3HaeTe? [lpuBeaure nmpumepsl 0OpaTUMOil U HeOOpaTu-
MOW JE€HATypaIUH.

Tema B. CtpykTypa 0ekoB

1. YUto Takoe mepBUYHAsA CTPYKTYpa OCIKOB?

2. KakoBbl 3Tanbl yCTAaHOBJICHUS MEPBUYHON CTPYKTYpPHI OEIKO-
BOW MOJIEKYJIBI?

3. a-cnupaib U €€ mapameTpsl (1ar cuupaiv, YUCI0 aMUHOKHC-
JIOT B BUTKE, BBICOTAa AMUHOKHUCIOTHOIO ocTarka). Kakue B3anmoneii-
CTBHS CTAOWJIM3UPYIOT Oi-CITUPasb?

4. KakoBbl TPUYMHBI, HapyIIAIOIIUE PETYISIPHOCTh BTOPUYHOMN
CTpYKTYyphl OenkoB? I[lepeuncnure aMHUHOKHUCIOTHI, J€CTAOUIU3UPY-
IOIIINE O-CITAPATb.

5. Vkaxkute THUNBI CBS3€M, CTAOWMIU3UPYIOIIMX TPETUUHYIO
CTPYKTYpy OenkoB. [IpuBenute cxeMy B3auMOACHCTBUS MEXAY JIBYMS
3apsiKEHHBIMU aMUHOKHUCIIOTAMU.

6. [IpuBenuTe mpUMEphl aMUHOKHCIIOT, YYaCTBYIOIIUX B 00pa3o-
BaHUHU BOJIOPOJHBIX CBsi3el B Oenkax. M300pa3ute cxeMatudyHo 3 Ba-
pHaHTa BOJOPOHBIX CBSI3EH MEXIY pajiuKagaMy dTUX aMUHOKHUCIIOT.

7. Hanuure Gopmynbl ClAeayomuUx (GpparMeHTOB Oejka, IpHu-
HUMAIOIIUX y4acTue B GOPMUPOBAHUU €0 TPETUUHON CTPYKTYPHI:

... TUP-LIUC-TITy-HJIe-CEP. ..
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...aCH-1UC-13-aJIa-acH. ..

N300pa3ute cxemMbl BCEX BO3MOKHBIX B3aUMOJICHCTBUN MEXIY
paauKaiaMu aMAHOKHUCIIOT.

8. Hamumure dopmynsl cienyomux ¢GparMeHTOB Oelika, Mpu-
HUMAIOIIHNX y4acThe B POPMUPOBAHUH €TI0 TPETUUHON CTPYKTYPHI:

... Tpe-JIen-UUC-TIH-apT. ..

...TUC-BAJI-IIUC-TTA3-TITY ...

N300pa3nute cxemMbl BCEX BO3MOKHBIX B3aMMOACHCTBHUM.

9. B cBs3pIBaHUM CyOBEAMHUII YETBEPTUYHOM CTPYKTYpHI Oejka
MPUHUMAIOT YYaCTHUE PAIUKAIBI CICAYIOIMNX AMAHOKHUCIIOT: aja, TUC,
Tpe, (peH, acn. Beimummre nonapHo (Gpopmysibl aMUHOKHUCIIOT, MEXKITY
paJvKaIaMi KOTOPBIX BO3MOXHBI B3aMMOJICHUCTBUS, MOKAXKUTE CXE-
MAaTHYHO 3THU B3aUMOJICHCTBHSI.

10. ITpuBeaute cxembl B3aUMOJCHUCTBHUS KOHTAKTHBIX YYacCTKOB
CyObeMHUIl OeKa C yYaCTHUEM PaJIuKajoB aMUHOKHUCIIOT : TIy, cep,
TUC, JIN3.

Tema I'. Hyk/ienHOBbIE KHCJIOTHI

HykiaenHoBbIe KHUCIOTBI COCTOAT M3 HYKJICO3UMAMOHO(OC)aTOB,
coenrHeHHbIX 3'-5'-pochommdPupueimu cszsamu. JJTHK B sykapua-
THUYECKUX KIJIETKAX COJICPKUTCA B BUJIE XpOMATUHA — HYKJIEOIPOTE-
nHoBoro komiuiekca. JIHK cocrtout w3 nByxX aHTUIapamienbHbIX
MOJMHYKJICOTHIHBIX LENE, OPUEHTUPOBAHHBIX a30TUCTHIMU OCHOBA-
HUSMU JpyT K Japyry. OHa mpeacTaBisieT co0oi yale MmpaBo3akpy-
YEHHYI0 JBOWHYI0 ciupaib (A- u B-popma), pexe n1eBo3akpydeHHYIO
(Z-popma); BrOopuunyto ctpyktypy HHK moamepkuBaroT BOI0pOI-
HbIE CBSI3U U TUAPO(OOHBIE B3aUMOJICUCTBUS MEXIY a30TUCTHIMH OC-
HoBanusimu. JIHK conepxut nHbopMaIuioo o CTpyKType pa3audHbIX
Bua0B PHK u 6enkoB. B kileTkax npucyTcTBYIOT 3 THIIa pUOOHYKJIE-
uHOBBIX KuclOT: uHpopmanmonneie PHK (u-PHK), TpancmopTtHbie
PHK (1-PHK) wu pu6ocomansusie PHK (p-PHK). Onu paznuuarorcs
0 TEPBUYHOM CTPYKType, MOJEKYJISIpHOM Macce, KOH(popMaiuu
U, CaMOg€ r1aBHOE, 0 (YHKIIUOHAIbHON aKTUBHOCTH.

1. Kakue BemecTBa 00pa3yroTcsi IpU MOJHOM THAPOJIM3E HYKIIE-
WHOBBIX KUCJIOT?

2. HanmumuTe OTKPHITYIO M IUKINYECKYr0 (opmy J[-puOo3bl.
[IpuBeauTe cxemy oOpa3oBaHUs ypUAUHA.
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3. Hanummure B ABYX TayTOMEPHBIX (opMax TyaHHH, Yypaiiu,
TUMUH U TUATO3UH. llouemy misi ajieHMHA HE XapaKTepHa JIAKTUM-
JJAKTaMHasi TAyTOMEpUs?

4. Kakre a30THUCTbhIE OCHOBAHHS KOMIUIEMEHTAPHBI APYT APYry?

[TokaxuTe cXeMaTUYHO BOJIOPOAHBIE CBSI3H MEXKIY HUMH.

5. Hanumwmre ¢popmyJibl:

a) 5-MeTWIIUTO31HA, B) Y]IOD,

0) Ie30KCHaICHO3MHA, r) ATO.

K kakoMy KJ1acCy OTHOCUTCS KaxKJ10€ U3 HUX?

6. Uro takoe Hykieotunbl? Hamummre (opMynsl clienyrommx
HYKJICOTHJIOB:

a) aneHosuHMoHodocdar,

0) ne3okcuryanosnHMoHodocdar,

B) TM®.

7. Hanumure ¢popmyny onuronykieoruaa ['-T-11.

8. Hanmumure Qopmyny ¢parmMeHTa HYKIEHUHOBOW KHCIOTHI
-V-T-A.

9. B uem cxoxactBo u otanuns B crpoerun PHK u JIHK? Oter
MosICHUTE (hOPMYJIaMHU.

10. Oxapakrepu3yite dyukiun JIHK n ocHOBHBIX BuaoB PHK
B KJIETKE.

11. Xapakrepuctuka nBorHOW cnmpanu YorcoHa u Kpuka. Ila-
pameTpbl cnupanu. CBsi3M, CTAOWIM3UPYIOIIUE JABOWHYIO CIHPAIIb
JTHK.

12. Ocobennoctu BTopuyHO# cTpykTypsl PHK.

13. Bropuunas crpykrypa T-PHK, ¢pyHKIIMOHANBHBIE LIEHTPHI.

14. Tpetnunas crpykrypa JHK u PHK.

Tema JI. @epMeHTHI

depMeHThl — OMOKaTAIN3aTOPhI, UMEIOIINE OCITKOBYIO MPUPOTY.
[To XxUMUYECKOMY CTPOCHUIO PA3IMYAOT MPOCThIE (COCTOSIIIUE TOJIb-
KO M3 aMHHOKHUCJIOT) M CJIOXKHBbIE (PEpMEHTHI (COoIepKallue TaKkxKe
HEOEJKOBYIO 4acTh, WM KOhakTop). DepMEeHTHI, B OTIIMYHE OT HEOP-
FaHUYECKUX KaTaJIM3aTOPOB, XapAaKTEPU3YIOTCS MCKIIOYUTEIbHOU
crenu(pUUHOCTHIO (BBIICIAIOT CYOCTPAaTHYIO CHEMU(DUYHOCTh U CIie-
MU(PUIHOCTD JCHCTBUSA), BBICOKOM KATAJIUTHYCCKOM aKTUBHOCTBIO.
Cy1iecTByeT HECKOJIBKO MEXaHHU3MOB PETYJIAIMM aKTUBHOCTH ¢ep-
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MeHTOB. DepMeHTHI JesAT Ha 6 KJIacCOB (B OCHOBY KjaccU(UKAIIU
MOJIOKEH TUI PEaKIUU, KaTaau3upyeMon (PEepMEHTOM), MOIKIIACCHI,
MOATOIKIACCHI.

1. Xumuueckas npupojaa ¢hepMeHntoB. [IpocTeie u crnoxHbie Pep-
MeHThI. [loHsITHE O KOaKTOpE.

2. ®opmynslt ®MH, ®AJL, yuactrie 3TUX KOPEpMEHTOB B OOMEH-
HBIX MPOLECCAX.

3. ®opmynsl n byrkmmm HAJL, HAJI®'.

4. ®opmyna K, A, xapakTrepucTruka COCTaBHBIX YaCTEH.

5. Tuamunnupodocdar, crpoeHue u QPyHKIHUU.

6. YOUXUHOH, CTPOCHUE U (PYyHKITUHU.

7. ®opmyna Y ID-rar0Kko3bl, ydacThue 3TOTo KodepMeHTa B 00-
MEHHBIX Ipolleccax.

8. JlaiiTe cucTteMaThuyeckoe Ha3BaHHWE (PepMeHTaM, KaTalu3upy-
IOILUM CJIEIYIOIINE PEAKUHU, ONIPEACIIUTE KIACC KAKI0ro PepmMeHTa:

a) acn + [IBK < ana + [I[VK,

0) Y 1®-raroko3a <> Y JId-ranakrosa,

B) AT® + IIBK + CO;, = AJ® + @ + HIVK,

r) naktat + HAJ' < mupysat + HAJJHH',

n) Manar < pymapar + H,O.

9. Hanumure cleayromue peakiuu, JaUTe CUCTEMaTHYECKHUE
Ha3BaHUs pepMEHTaM, ONPEACIUTE KIACC KaXA0ro (epMeHTa:

a) acn + a-kerorayTapat < iy + VK,

0) raoko3a + AT® < rimoko30-6-pochar + AJID,

B) cykuuHat + @A/ < dpymapar + DA/l H,,

r)ana+ CO, + AT® = acn +A/1® + D,

n) rmytamuH + H,O = royramar + NHj,

€) ATUJIOBBIN CITUPT + HAI[+ & anetanpaerug + HAI[H'H+.

10. [IpuBeauTe ypaBHEHHUs ABYX pEaKIUi C y4aCTUEM IEpPBUY-
HBIX aerujporenas. HazoBure (hepMeHTBHI, KaTaIu3UPYIOIIHE ITH pe-
aKI[UU.

11. IlpuBenure nBa mpumepa peakiun, KaTaau3upyeMbIX THAPO-
Ja3aMH.

12. Hanniure ypaBHEHUE peakivu, yKazaB (De€pMEHT:

O-KE€TOorayTapaTr = riayTamar
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Tema E. JInnuael

OCHOBHBIMHU TIPEACTABUTENSIMU NPOCTBIX JUIUIOB SIBISIOTCS KU-
ppl. ZKUpbl — TPHALUITIHLEPOJIBbI — caMasi KOMIIAKTHAs! ¥ SHEPTO-
eMkasi (opma XpaHeHHs] PHepruu. B HopMe copep:KaHHE >KUPOB B
opraHu3Me 4enoBeka coctaBisieT 6—10 Kkr. DToro xonudecTBa >KUPOB
JOCTaTOYHO 1Jisi obecneueHus: 3Hepruei oprannzma 40-50 qHel npu
IIOJIHOM ToJIoJaHuu. B pesynprare pacnajga >XUPOB KOHILICHTPALIMS
KUPHBIX KHCJIOT B KPOBU YBEJIMYMBAETCS MPUOJIM3UTENBHO B 2 pasa.
Bpemsi noiryKU3HU KUPHBIX KUCIOT MEHEE 5 MUH; 3TO O3HAYAET, 4YTO
CYLLECTBYET OBICTPBIA MOTOK >KMPHBIX KUCJIOT M3 KUPOBOM TKaHU K
apyruM opraHaM. JKHpHbIE KUCIOTHI, Kak TUApodOOHBIE MOJIEKYJIbI,
TPAHCIIOPTUPYIOTCS KPOBBIO B MEpU(UPUUECKHE TKAHU B KOMIUIEKCE C
OeKoM aabOyMHUHOM, UMEIOLIUM LEHTPbI CBA3BIBAHUS TUAPO(HOOHBIX
MOJIEKyJI. MTak, >KUpHBIE KUCIOTHI, KaK U TJIIOKO03a, SBISIIOTCS OCHOB-
HBIMU «TOILIMBHBIMM MOJIEKYJIaMW». B OCHOBHOM 3HEprus U3BJIEKACTCA
U3 XKUPHBIX KUCIIOT B Ipouecce - okucneHnus. HekoTopoe KoinnmuecTBo
SHEPruu 00pa3yeTcs MPU OKUCICHUH MOJIEKYJI TJTUIEPHUHA.

1. Knaccudukanus JTUIUI0B.

2. B cocTaB CBUHOIO XHpa BXOAAT TPUTIIUIECPUIBI:

a) TpUMaJIbMHUTHH,

0) TpUOJICHH,

B) OJICOIMNIAJIbMUTHH,

I') NAIbMUTOCTEAPOOJICHH.

Hanmumure (opMysbsl mepeduciaeHHbIX TpuriuiepunoB. Kakue
U3 HUX SIBIISIFOTCS] TPOCTBIMU U KAKUE CMEIIAHHBIMU ?

3. 'uaponus KUPOB B KEIYAOYHO-KHUIICUHOM TPAKTE IMO3BO-
HOYHBIX.

4. Hanumure ypaBHEHHS pPEaKUWM TUAPOJIM3A TPUCTEAPUHA,
OJIEOAUTTAJIBMUTHHA.

5. Hanmmmure ypaBHEHUs peaKLUi, TPOTEKAIOLIUX 10 CXEME:

FJII/IHCpI/IH LJIMIEPOKMHAsa X rnurepodocdaraeruaporenasa >Y Tpro3odocda-

TH30Mepasa
> 7

HazoBute BemectBa X, Y, Z.

6. Hanumure ypaBHEHHE peakiud aKTUBUPOBAHUSI CTCAPUHOBOU
KHUCJIOTHI.

7. Hanmumure ypaBHEHUS PEAKLIHUM, TPOTEKAIOIINX M0 CXEME:
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arm-KoA-cudreTasa > A arm-KoA-nernaporesasa

[TaneMuTHHOBAsA KHCJIOTA
>B eHonn-KoA-ruaparaza >C f-okcnarmn-KoA-gernaporenasa >D S-ketoarmn-KoA-Tro-

OCTEpasa > E

HazoBute Bemectsa A, B, C, D, E.

KakoB snepreruueckuii 3Qpdext oJHOro akra B-oKucieHus ?

8. Paccuuraiite sHepreTudeckuii 3(pQekT pacmaga MOJIEKYJIbI
TJIMIIEPUHA B aHAIPOOHBIX M B a9POOHBIX YCIIOBUSIX.

9. DHepreTMdecKuid BBIXOJ TOJHOTO OKHCICHHUS MOJIEKYJIbI
MaJTbMUTHHOBOW KHCIIOTHI, TPUTIAIEMUTHHA.

10. Duepreruueckuit d(PGEKT MOJIHOTO OKUCICHUS MOJICKYJIbI
CTEApUHOBOM KHUCJIOTHI, TPUCTEAPUHA.

11. ITocpencTBOM KakuX XUMHYECKHX PEAKIUA OCYIIECTBIISICTCS
CHUHTE3 BBICIIMX XHPHBIX KHUCJIOT W3 Ttoko3bl? [lokaxkure B BuE
CXEMBI.

12. Hanumute ypaBHEHUS PEAKIMH, TOCPEICTBOM KOTOPBIX MPO-
UCXOJUT OMOCHHTE3 KUPOB U3 riauuepodocdara U BbICIINX KUPHBIX
kucaoT. KakoBo OMOI0rHYecKoe 3HaY€HUE ITUX MTPOIECCOB?
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Bonpocbl Kk Konnokeuymy 1
O6MeH HYK/1eUHO08bIX KUC/10m U 6e/1K08

A. OdmeHn HYK1euHO8bIX KUCTOM.

1. Pactian HYKJIEMHOBBIX KHCJIOT B JKUBBIX opranu3max. Kiaccu-
dbukainus HyKIeas.

2. Pacniajy HyKJI€OTUIOB.

3. Pacnian myprHOBBIX U MTUPUMHUIUHOBBIX OCHOBAHUM.

4. Pennmukanus JIHK: 3HaueHue, MeXaHu3M.

5. Tpanckpunius (cunte3 PHK).

6. O0paTHas TPaHCKPUIIIIHAL.

b. Oomen oenxos.

7. Pacrian O€NMKOB B J>KMBBIX B JKHMBBIX OpraHu3max. I uaposus
OCJIKOB B KETYyJOUYHO-KUIIIEYHOM TPAKTE MO3BOHOUHBIX MO/ JIEUCTBU-
€M MPOTEOTUTUUECKUX (DEPMEHTOB.

8. Pacnagi aMMHOKHUCIOT MO aMUHOTPYIIIE: OKUCIUTEIBHOE €3~
aMUHUPOBAHHE, MEpeaMUHUpPOBaHKE. Pacnag aMUHOKHCIOT MO Kap-
OOKCHJILHOM TPYIIIE U paguKaly.

9. KoHeuHble POYKTHI pacmnajia aMUHOKUCIOT. OpHUTUHOBBIM
UK.

10. buocunTe3 OeJika, €ero OCHOBHEIE DTAIIbI.

11. IIpouecc aKTUBUPOBAHWSI AMUHOKUCIIOT: 3HAYEHUE, MEXAHU3M.

12. 'eneTn4eckuil KOJI U €r0 OCOOEHHOCTH.

13. Tpancnsuus (cOOpKa MOTUNEIITUIHON LTI ), MEXaHHU3M.
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Bonpocbl K Konnokeuymy 2
Oo6MmeH y2/1e80008

1. ITytu pacnana yriieBoi0B B )KMBBIX OpraHU3Max.

2. Pacnag nonu- u onurocaxapuioB. ['uaponus u gochoponus.

3. Pacniag monucaxapuioB B KEJIYJIOYHO-KUIIIEUHOM TPAKTE 4e-
JIOBEKA.

4. IlpeBpamenus ~ MoHocaxapuaoB. Ilytm  cuHTE3a  1UIIO-
K030-6-ochara 1 3HaUEHUE ITOTO COCTUHCHUS.

5. AHa3pOOHBIN TJIMKOJIM3: 3HAYEHHE, CTaAuu, dHEPreTUYECKUM
addekt. CyberpaTtHoe dochopunupoBaHue.

6. I mukoreHons. Peakiun, OTJINYAIOIIIIE TJIMKOT'€HOIN3
OT aHa’POOHOI0 MIMKOJU3a. DHEPreTuyecKuid 3((HEKT MIMKOTreHOIN3a.

7. CiupToBO€ OpOKEHUE: 3HAYEHUE, PEAKIIUU 3aKIIOYUTEIBLHOIO
ATala CIUPTOBOTO OPOKEHMS, SHEPreTUICCKUM 3D (PEKT.

8. JlpixaHue: 3HauY€HHE, OCHOBHBIC 3Tamnbl. OKHUCIUTEIBHOE Jie-
KapOOKCHJIMPOBAHHUE TUPYBAaTa.

9. IMuxna Kpebca u ero 3HayeHuUe.

10. IpixatenbHas 1enb pepMeHTOB.

11. Duepreruueckuit 3PeKT IbIxaHusl.

12. DHeproobdecrnieyeHue KUBbIX OpraHu3MoB. bruosnepreruka.

13. OxucnurensHoe pochopunupoBanue. [ unoreza Murtuenia.

14. dortocuHTes.

15. CunHTE3 0IUT0- U TTOJMCcaxapu/IoOB.
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