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BBEJAEHHUE

Meroandeckre ykazaHus K BHITIOJTHEHHUIO JIA0OPATOPHBIX padOT
OpeAHa3HAYEHbI ISl CTYJICHTOB HAIPaBJICHHS JJIsI CTYJICHTOB HAlpaB-
nenust noarotoBku 19.03.03 «IIpoayKkThl MUTaHUS )KUBOTHOTO
OPOUCXOKIEHUS» C LIENbIO 3aKPEIUICHHS U YIIIyOJIeHUs UMU 3HaHUM,
MOJyYEHHBIX Ha JIEKLIUAX U IPU CAMOCTOSITENIbHOM U3YYEHUU YUeOHOU
JUTEPaTypPHI.

Metonnueckue yka3zaHus pa3pabOTaHbl B COOTBETCTBHM C TpeOO-
BaHusiMH DenepaibHOrO0 roCyJapCTBEHHOr0 00pa3oBaTEIbHOTO CTaH-
napta. Ilepeyenr nabopatopHbIX pabOT, UX OOBEM COOTBETCTBYIOT
y4eOHOMY IUlaHy U paboueil nmporpamme AUCHUIUIMHBL. [Ipyu nmoaroros-
K€ K 3aHATUSAM CTYJEHTHI JTOJKHBI M3YYUTh COOTBETCTBYIOLIUMN TEOpe-
TUYECKHUI MaTepuai mo yueOHOM JuTepaType, MpuoOpecT TeopeThye-
CKHE€ M MPaKTUYECKUE 3HAHMS MO BOIpocaM (PU3HOJIOTUU U OMOXMUMUU
MUTaHMUS.

CTyneHThl JOJKHBI O3HAKOMHTBCS C COAEPKAHMEM (TE€OpeTHde-
CKOM 4acTh) U MOPSIKOM BBITIOJHEHUS 1a00PaTOPHOU paOOTHI.

Kaxnoe 3aHsATHE COAEPKUT LETb €r0 BBINOJHEHUS, KOHTPOJIbHbIE
BOIIPOCHI, KPaTKUE TEOPETHUECKUE CBEIACHUA, 3aJaHUs JUISl BBINOJIHE-
Hus. [Ipu BeIMOSHEHUM pabOT OCHOBHBIM METOJIOM OOYYEHUS SIBIISIETCS
CaMOCTOSITENIbHAsL padoTa CTYJIEHTOB IOJ PYKOBOACTBOM IIPENOJaBaTE-
asi. Pe3ynabTaThl BBIMOTHEHHBIX KAXKIBIM CTYJIEHTOM 3aJlaHU 00CyX-
JaroTcs B KOHLE 3aHiaTuil. OlieHKa mpenojaBaTesieM padoThl CTyJEHTa
OCYILIECTBIIAETCS KOMILUIEKCHO: IO PE3yJbTaTaM BBIITOJIHEHHOTO 3a]1a-
HUSI, YCTHOMY COOOILEHHUIO U KauecTBY O(QOpPMIICHHS] padOThI, YTO MO-
KET ObITh YYTEHO B PEUTUHTOBOW OILIEHKE 3HAHUM CTYEHTA.

IIpaBuia opopmiienus padot

[lepen BbIMOJNIHEHHEM PaOOTHI HEOOXOAMMO BHUMATEJIBHO O3HA-
KOMHUTBCSI ¢ METOJMKON €€ MPOBEACHUS U MPEANOI0XKUTh OXKUIAEMbIN
pe3yabTaT, BBITEKAIOUIMNA U3 TEOPETUUYECKOr0 OOOCHOBAaHMS XHMH3MA
peakuuy WiM rnpoiiecca. BolnonHeHre padoT 3HaKOMUT CTYAEHTA C Me-
TOJAMHU KaYECTBEHHBIX M KOJIMYECTBEHHBIX UCCIIEOBAHHUI CBIPhS U TO-
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TOBOHM MPOIYKIIUH, JOTIOJHSIET U 3aKPEIUIIeT TEOPETHUCCKUN MaTepra
HanboJIee CIOXKHBIX Pa3IeNiOB U3y4aeMOU TUCIUTIIINHBI.

B nauvane pazgena u mepes paboTol M3IararoTcs KpaTKUE Teope-
TUYECKHE 0OOCHOBAHUS MO XUMUU, OUOJIOTUYECKOU POJIM U METa0O0IN3-
My OpraHuyeckux BemecTB. K kaxmoit paboTe JaHO ONMMcaHUuE XUMUYe-
CKOM peakIuy WIH MpOolecca, OKUIAeMbld pe3yJbTaT U MPaKTHUYECKOE
3HAYCHHUE.

Brinonnsiemyto paboty o0s3aTeIbHO 3aMKcaTh B TETPalb C yKa3a-
HUEM HOMeEpa, Ha3BaHUS, LIEU PadOThI, MPUHIIUIA METOMA, MPOUCXO-
JSIIUX PeaKIUid WK MPOIIECCOB, CXEMBbI HCCIICIOBAHUS M TMOTYYCHHBIX
pe3yabTaToB. [lo pe3ynbratam paboThl MPOU3BECTU pacueT Wik odop-
MUTBH TTOJTyYEHHbIE JaHHBIC 10 TPEAJIOKEHHON CXEME U C/IeNIaTh BHIBO/I.

1. OTyeTsl MO KaXI0M TeMe 3aHATHS OOPMIISIOTCS B OTICIBHON TET-
paju.

2. Ilepen odopmiaeHreM KaXa0u pabOThI CTYJASHT AOJDKEH YETKO HaIlH-
caTh €€ Ha3BaHUE, 11€JIb BHIIIOJTHEHUS, KPAaTKUE OTBETHI HA BOIIPOCHI JIJIS
MOATOTOBKU, OOBEKTHI U PE3yIbTAThl MCCIEIOBAHUS, BBIBOJBI MO pe-
3yiapTatam padoT. Eciu mpegycmoTpeHo odopmieHue padoT B BHUIE
Ta0JIUI], TO HEOOXOIUMO BCE PE3yJIbTaThl 3aHECTU B TAOJIMILY B TETPAIH.
ITocne xaxxgoro 3amgaHus JOJDKHO OBITH CIEIAHO 3aKJIIOYEHHUE C 0000-
IIEHUEM, CHUCTeMaTH3alMe uin 000CHOBaHHWEM PEe3yIbTaTOB UCCIEI0-
BaHUM.

3. Kaxayro BBIMOJHEHHYIO pabOTy CTYJICHT 3alllUIIAeT B TCUCHHUE y4eO-
HOT'0 ceMecTpa. BrIlotHEeHWe U yCIeniHas 3anuyra padoT SBIISIIOTCS J0-
IyCKOM K CJlau€ TEOPETUUYECKOI0 Kypca Ha DK3aMeHe.
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[Ipumeuanue: * - maGopaTopHbie pabOTHI, TPOBOJATCS C UCTIOJIH30BAHU-
€M MHTEPAKTUBHBIX (POPM BEJICHHS 3aHITHIA.




1.
2.
3.

JlabopaTopnasi padora Nel

[IpaBuna 6e30macHo pabOTHI B 1a00PATOPUN OMOXHUMHUH.
[{BeTHBIC peakiuu Ha OCJIKU U aMUHOKHUCIIOTHI

IIman 3ansTus
TeopeTnyeckas 4acTsb.
BrinonHenue 3ajaHui 10 TEME 3aHATHUS
KoHTposnbHBIE BOIPOCHI

Heanb padoTbi: O3HAKOMHUTHCS C MPaBHJIaMH 0€30MacHON paboThI

B jaboparopuu Owoxumuu. M3yduTh IBETHBIC PEAKIIMU HA OCIKU U
AMUHOKHUCIIOTHI

=

1. TeopeTH4eckasi 4acTh.
IIpaBusa 6e3onacHoi padoThI B 1a0opaTopuu OMOXMMHUHU

. Paboty B maGopaTopuu HEOOXOIMMO BBITIOTHATH B XaJlaTax.

Bcro nocyny nepes BbIOJTHEHUEM pabOThl HEOOXOAMMO BBIMBITh.

. KOHIIEHTpUpOBaHHBIE KUCIOTHI, MIEIOYM W JAPYTHE CUIIBHOAECHCT-

BYIOIIIME PEAKTHUBBI HAOMpPATh MUNETKOW C TPyIIed WU OTMEPSTh
IIAJTUHIPOM.

Bce onpbIThl ¢ KOHIICHTPUPOBAHHBIMK KHUCIOTaMU, MIEJI0YaMH U JIET-
KOWCIIAPSAIOIIMMHUCS BEIIECTBAMU MPOU3BOAUTH TOJIBKO B BBITSKHOM
mkady.

Eciau nponuiau KOHIEHTPUPOBAHHYIO KUCJIOTY WM IIEI0Yb, TO HX
HAJ0 HEUTPaIW30BaTh TOJYCHBIM MEIIOM HWJIM PACTBOPOM KHUCIOTHI,
COOTBETCTBEHHO, a 3aTEM CMBITh BOJOM.

[Ipu momagaHuy KOHIEHTPUPOBAHHON KHUCJIOTHI WIIM IIEJIOYH HA KO-
Ky, HCOOXOJUMO OBICTPO CMBITh BOJIOH, a 3aTE€M COOTBETCTBEHHO 2
% pacTBOpOoM OuMKapOoHaTa HaTpus uiu 2 % pacTBOpoM OOPHOM Ku-
CJIOTHI.

3anpeniaeTcss OCTaBIATh 0€3 MPUCMOTPA BKIFOUEHHBIE JICKTPOIPH-
OOpBL.

. Kareropuyecku 3ampemniaercss npuHUMATh B JIAOOpATOpUU MHIILY,

MOJIb30BaThCS JTAOOPATOPHOM TTOCYAOM JISI TTUTHSL.
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8. Ilpu paboTe ¢ XMMHUYECKMMH BEIICCTBAMM HEJIb3sl IIPOOOBAaTh MX Ha
BKYC.

benkn — BBICOKOMOJIEKYJISIPHBIE OHOJIOTHYECKUE TTOJMMEPHI,
CTPYKTYpHBIMU (MOHOMEPHBIMHM) 3BEHBSIMM KOTOPBIX CIy»ar [I-
AMHHOKHUCJIOTbI. AMHMHOKHUCJIOTEI B O€IKaX COCAMHEHBI JAPYT C APYyTOM
MENTHIHOW CBsI3bI0, 00pa30BaHWE KOTOPOH MPOMCXOIUT 3a CUET Kap-
OOKCHJIBHOM TpYMIIbI, CTOSIIIEH Y O-YTJIEPOJHOTO aTOMa OJHOW aMUHO-
KHCJIOThI M O.-aMHUHHOM T'PYMIIBI APYyTOoil aMHMHOKHUCIOTHI C BbIJICIICHUEM
MOJIEKYJIbI BOJIbl. MOHOMEpHBIEC 3BEHBS OCJIKOB HA3bIBAIOT OCTATKAMHU
aMHHOKHCIIOT. Kpome OenkoB, 13 aMHUHOKHCIIOT IMTOCTPOSHBI TMENTH/IBI -
COoeMHEHUs, cojiepkaiue 10 20 aMUHOKHUCIOTHBIX OCTAaTKOB M TIOJIH-
nenTubl, coaepxkamme ot 20 10 S0 aMUHOKHUCIOTHBIX OCTAaTKOB C MO-
JEKYJIIPHOM Macco 10 6 TeIc. €. MaccoBas /107151 O€IKOB B OMOJIOTH-
YeCcKHUX oOBbEeKTaxX KoJIeOJIeTCS B IIMPOKUX IIpeseiax: Mojaoke — 2,5-5
%, mbimeuyHoi Tkanu — 18-22 %, comepkxuMoM KypuHOro siiina — 12-
14%, ceMeHax 3epHOBBIX KyJIbTYyp (0T cyxoi maccel) — 12- 40 % (u 60-
nee), kaprodene — 0,7-4,6 %, cBekiie, MOPKOBU U JIPYTUX KOPHEIUIOIaxX
0,9-1,6 %, dbpykrax u srogax — 0,3-2 %, rpudax — 3-4 %.

[lenTuapl, TOIUIIENTHUIBI U OCIKH OTIMYAIOTCS HE TOJIBKO KOJIM-
YECTBOM, COCTABOM HO M IIOCJI€IOBATEIbHOCTbIO AMUHOKHUCIOTHBIX OC-
TaTKOB, (PU3UKO-XUMHUYECKUMHU CBOMCTBAMU M (DYHKIIUSIMU, BBITIOJIHSIE-
MBIMU B OpTaHU3ME.

MonekynsapHas Macca O€IKOB BapbuUpyeT OT 6 ThIC. 10 1 MIH. U
Oonee. Xumuyeckue u (U3NYECKUE CBOWCTBA OEIKOB OOYCIOBJIEHBI
XUMHUUYECKON MPUPOAONA U (PU3UKO-XUMUYECKUMU CBOMCTBAMM paJIUKa-
JIOB, BXOJISIIIIMX B HUX OCTAaTKOB aMUHOKHCIIOT. CiocoObl OOHAPYKEHUS
U KOJUYECTBEHHOI'O OINpEACICHUs OCIKOB B OMOJIOTHYECKMX OOBEKTax
U MPOJIYKTax MUTAaHUS, a TAKXKE BBIJCICHUS UX U3 TKaHEH U OMoIoTrye-
CKHMX >KHIKOCTEH OCHOBAaHBI Ha (PU3MYECKUX U XMMHYECKUX CBOMCTBAX
A3TUX COCIAWHEHUU. BEIKW mpy B3aUMOJECHUCTBUU C HEKOTOPHIMU XUMU-
YEeCKMMHU BeIIeCTBAMM JAal0T OKpalleHHbIe coeauHeHus. OOpa3zoBaHue
ATUX COCAUHECHHUHN MPOUCXOJUT MPHU y4aCTUU PATUKATIOB aMHUHOKHUCIIOT,
uX crenupuuecKuX IPyNnn WK MEeNTUIHBIX CBsA3eH. I[BeTHBIE peakiuu
MO3BOJISIIOT YCTAHOBUTH HAJIMUKE Oejika B OMOJIOTUYECKOM OOBEKTE WIIH
pacTBOpE M J0Ka3aTh MIPUCYTCTBUE OINpPEICICHHBIX aMUHOKHUCIIOT B O€-
KOBOU MoJjekyJsie. Ha ocCHOBe LIBETHBIX peakiuii pa3pab0TaHbl HEKOTO-
pbI€ METOABI KOJIMYECTBEHHOTO ONpeiecHUs OCIKOB 1 aMUHOKHUCIIOT.
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YHHEBepCaIbHBIMU CUUTAIOT OMYPETOBYI0O W HHHTHAPHHOBYIO pe-
aKIIMHU, TaK KaK uX JaroT Bce Oenku. KcanTonmpoTenHoBas peakius, pe-
akrust Doyt U ap. SBIAIOTCS CHEU(PUISCKUMH, TaK KaK OHU 00YyCJIOB-
JIEHBI PaguKaIbHBIMUA TPYIIIaMH ONPEJACICHHBIX aMUHOKHCIIOT B MOJIe-
KyJe Oenka. [[BeTHBIC peakIiny IMO3BOJISIOT YCTAHOBUTH HAIMUHME Oeaka
B HCCJIEyEMOM MaTepualie U MPUCYTCTBHE OMPEIACICHHBIX aMHUHOKHC-
JOT B ero MoJjiekynax. Ha ocCHOBaHMHM HEKOTOPBIX IIBETHBIX pPEaKIHi
pa3paboTaHbl METOABI KOJMYECTBEHHOTO ONpPEACICHUS OCIKOB M aMH-
HOKHCJIOT.

2. BolnosiHeHHe 3aaHUH 110 TeMe 3aHATHS

Peaxmuswl, ucnonvzyemvie 6 pabome: Bona, TUCTUILIMPOBAHHAS
(B mayibHEWIIIEM BOJA); PACTBOPHI C MAaCCOBBIMU AOJISIMU: KazeuHa 1 %,
xenatunbl 1 %, suaHoro 6enka 1 %, cynbdara menu 1 %, rugpokcuaa
Hatps 10 u 30 %, riumuHa (unu apyroit amuHokuciaotsl) 0,1 %, penomna
ninm 6enzomna 0,1 %, anerara cBuHNA 5 %, HUHTHIPUHA B AllETOHE WIIH
staHolie 1%; KOHLIEHTpHUPOBaHHAs a30THAs KUCJIOTA.

buyperoBasi peakuusi. Peakuusa oOycnoBieHa HaluuueM B Oeli-
Kax, NENTHUAaX, MOJUIENTUAAX MENTUAHBIX CBSI3€W, KOTOPBIE B LIEN0Y-
HOU cpene oOpasyroT ¢ noHamu Menu (II) komriekcHbIE coenMHEHUS,
OKpalllEHHbIE B (PHOJIETOBBIN (C KPACHBIM WJIA C CHHUM OTTEHKOM) IIBET.
Oxkpacka 00ycCIJIOBJIEHa HAJIMYHUEM B MOJIEKYJIE HE MEHEE JABYX Ipym -
CO-NH-, cBsi3aHHBIX HETOCPEACTBEHHO MEXK]1y COOOM WM MIPU yYaCTUH
aToMma yriepoja uinu azota. OOpasyromieecss B HIEJIOYHOU Cpelie KOM-
wiekcHoe coeanHenne Menu (Il) ¢ menTuaHBIMU rpynnaMyu UMEET Clie-
IYIOIEE CTPOCHHUE:

<

“Ser
}. ./

\

&l

O H

\

/

Py

co + NaOH

(1I30BITOK).

¢ Cua~ /
\

-R
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Hounsr menn (II) coenuHAOTCA OBYMsS MOHHBIMH CBS3SMU C TPYII-
naMu =C—O u 4YeThIpbMS KOOPAMHALMOHHBIMU CBSI3SIMHU C aTOMaMH
azora (=N—).

W TeHCUBHOCTh OKPACKH 3aBUCHUT OT KOJIMYECTBA O€JKa B PacTBO-
pe. DTO MO3BOJSET UCMHOJIB30BATh JAHHYIO PEAKIIMIO JJIs1 KOJIUYECTBEH-
HOTO ompeneneHus: Oenka. [[BeT okpalleHHBIX PACTBOPOB 3aBUCHUT OT
JUTMHBI TTOJIMIENTUAHON 1nenu. benku gatoT cuHe-puoseToBoe oKpalim-
BaHUE; NPOJYKThl UX TUIAPOJHN3a (MOJH- U OJUTONENTH/IbI) — KPACHYIO
WM PO30BYIO OKpacKy. bUypeToByr0 peakiuio JaroT HE TOJIbKO OEJKH,
nentuapl U nonunentuasl, Ho u omypeT (NH,-CO-NH-CO-NH,), okca-
muz (NH,-CO-CO-NH,), ructuaus.

Peaxmuswi: 1% pactBop sstuyHOTO O€JIKa; pacTBOpa Ka3eHWHA; pac-
TBOp JKEJaTHHBI; PACTBOpP aMHMHOKHMCIOTHI (riuiHa) 10%pacTBop
NaOH; | % pactBop CuS04.

Xo0 pabomwi. bepyT nsTh TPOOUPOK U BHOCST 10 1 MII: B IIEPBYIO
BOJIbI, BO BTOPYIO — PacTBOpa Ka3eHWHa, B TPEThIO — PACTBOpPA SUYHOTO
Oeyika, B YETBEPTYIO — pacTBOpa KEJIaTHHBI, B MATYI0 — pacTBOpa o-
aMUHOKHCJIOTHI. B Kaxkayro mpoOupKy J00aBisiOT MO 2 MJI pacTBoOpa
rugpokcua Hatpus 10 % u o 5-6 xamens pacTBOpa ¢ MacCOBOM OJIEN
cynbdarta meau 1 %. ConepxuMoe Kaxaou MpoOUPKU MEPEMEIINBAOT
BCTPSIXMBAHUEM U OCTABJISIIOT MPH KOMHATHON TemmnepaTtype Ha 10 mu-
HYT JJIs1 pa3BUTUs okpacku. [Ipu Manom copepkaHuu OejKa 4yBCTBU-
TEJILHOCTh PEAKIMU MOXHO TOBBICUTH MyTEM HACJIOCHHUS Ha PacTBOP
Oeska B 1miesioun 1 mMi1 pacTBopa ¢ MaccoBoi foiient cynbgara meau 1 %.
Pe3ynbTaThl 3TOM U BCEX IPYTrUX LBETHBIX PEAKIUi HA OCJIKM U aMUHO-
KHCJIOTHI BHOCST B Ta0I. 1.

Ta6nuna 1. I{BeTHBIC peakiiuy Ha OCIKU U AMUHOKHUCIIOTHI

Uccnenyemsblii Okpacka nipoaykra | Pearupytoias rpynma
Marepua

buyperoBas peakuus

Bona

KaszeuHn mojoka

SIngHBIN 0€JIOK

Kenatun
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AMMHOKHCIIOTA

HunrnapunoBas peakuus

Bona

Kaszeun moiioka

SuuHbBIi OEJIOK

Kenatun

AMHWHOKHCIIOTA

KcanronporenHoBas peakuus

Kaszeun moiioka

SIn4uHkblil OeJIoK

Kenatun

benzox

Peakmms ®oirst (Ha c1abOCBSA3aHHYIO CEPY)

Bona

Kaszeun moiioka

SIn4uHkblil OeJIoK

Kenatun

PeaKHI/IH AI[aMKCBI/IIIa

Bona

Kazeun moiioka

SAngHBIN 0€JIOK

Kenatun

HunruapunoBasi peakuusi. B »Toii peakiuu pacTBOphI Oelika,
MOJIMTIIENITUIOB, TIETITUIOB U CBOOOHBIX O-aMHUHOKHUCJIOT MPU HArpeBa-
HUM C HUHTUAPUHOM JIalOT CHUHEE, CHUHE-(PUOJIETOBOE WM PO30BO-
¢duoneroBoe okpammBanve. Okpacka B 3TOW peaklMu pa3BUBAETCS 3a
CYeT o-aMUHOrpynmbl. Peakiusa nporekaeT B ABe craauu. Hunruapux
0o0pa3yeT ¢ aMHUHOKHCIIOTaMH COCJMHEHHUS C IBOMHOMN CBS3BIO MEXKITY
yTJIEPOJOM M a30TOM, Ha3bIBa€Mble UMUHAMU WK OocHOBaHusMu -
da. OTu coenuHeHUs 00J1a1al0T BRICOKOM PEaKIIMOHHOW CITOCOOHOCTHIO.
JlanpHeiiliee npeBpanieHue UX MPUBOJUT K MPOMEXKYTOUYHOMY aMUHY,
KOTOPBIA MOXET pearupoBaTh CO BTOPOW MOJIEKYJIOW HUHTHUAPUHA, Ha-
Basi COCJIMHEHUE, OKPAIIICHHOE B CMHE-(DUOJIETOBBIN (IMypITypHBI) IIBET
— cuHe-(GuoneToBbIN (MypnypHbIii) Pysmana. O4ueHb JIETKO pearupyroT ¢
HUHTUJIPUHOM O-aMUHOKHUCIOTHL. Hapsiny ¢ HUMH cuHe-(HOJIETOBBIMI
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Pysmana o0pa3yroT Takke OeNKH, MEeNTUbl, IePBUYHBIE AMUHBI, AMMU-
aK M HEKOTOpBIC JIPYrUe COCIUHEHHS. BTOpUYHBIE aMUHBI, HAIIPUMED,
IIPOJIMH Y OKCHUITPOJIMH, JAKOT KENTYI OKpacKy. HuHruapuHoByro pe-
aKIMI0 HIMPOKO MCIOJIB3YIOT JJIsi OOHApY>KEHUsSI M KOJIUYECTBEHHOIO
ONPEJECICHUSI AMUHOKHUCIIOT.

b R
@zo +H, ‘HCH COOH —T ©[>—‘\-CH—CLIJH —
CI
Hupruipps — AMHHOKHCTIOTA Ketumun
| | o
T@-H{H-R _— -}CH ,+rRC?
I I
co > o 0
ATBIIIMHH [IpoMe:XYTOUHBIH AMHH ~ AIbJerHy
O - 0 - 0
| | | I
f I [
] o
IIpoMesRyTOUHBIH HUHTHIPHH CHHe-()HOIeTOBBIH
AMHH ~Anypoypsii) PyayaHa
D - —
CH
Hunruaes |
R

Peaxmuewi:1% pacTBOp siuuHOrO O€jika; pacTBOpa Ka3ewHa; pac-
TBOD JKEJIATHHBI; PACTBOP aMHUHOKHUCJIOTHI (TJIMIIMHA) PACTBOP C Macco-
BOM JI0JICH HUHTUJIpUHA B alleToHe wiu 3taHose 1 %.
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Xo0 pabomul. bepyT nsATh TPOOUPOK, M BHOCSAT O 1 MJI: B IEPBYIO
BOJIbI, BO BTOPYIO — PacTBOpa Ka3euHa, B TPEThIO — pacTBOpPaA SIMYHOTO
Oenka, B YETBEPTYIO — PAacTBOpA KEJATHUHBI, B MATYIO — PACTBOpPa aMU-
HOKHCIIOTHI (IJIMIIMHA). 3aTeM B KaXaylo mpoOupky nobasistor mo 10-
12 kamenp pacTBOpa C MAacCOBOW JOJEW HUHTHAPUHA B AllETOHE WU
stanosie 1 %. Comepkumoe Kaxka0il MpoOUPKU NEPEMENTUBAIOT BCTPS-
XUBAaHUEM M CTABAT WX B KUIAIIYIO BOJSHYIO OaHiO Ha 3-5 MuH. 3anm-
ChIBAIOT XMMH3M PEAKIMU, CXEMY MOCTAHOBKM OIMbITa, CTPOCHUE OKpa-
HMICHHBIX cOeAMHEHUHU. Pe3ynbpTaThl BHOCAT B TaOI. 1.

KcanTonporenunoBasi peakiusi. JTa peakiius yKa3blBaeT Ha Ha-
au4re B O€lIKaX OCTAaTKOB apOMAaTHYECKHUX aMHUHOKHUCIOT — THPO3HHA,
dbenwnananuna, Tpunrodana. OCHOBaHa Ha HUTPOBAHUM OEH30JBHOIO
KOJIbIIa PAJUKAIOB 3THUX aMHUHOKHCIOT C 00pa3oBaHUEM HUTPOCOECIH-
HEHWI, OKpAIIEHHBIX B XeNThI 1BeT (rpeueckoe «KcaHToc» — xkel-
ThIi1). Ha mpuMepe TUpo3rHa 3Ty peakiuio MOXKHO OMUCaTh B BUJIE CJie-
OYIOIIUX YPABHEHUM.

Tuposms HUTpOTHPOHH
OH OH
0
x"’{
L H:\:Us —_— o . H: o
CH, ?H:
=
NH 5 - CH - COOH NH , -CH-COOH
OH
' " | ONa
"‘-..,“‘__:{_ =\:f I
| Mo . NaOH | ™~ +H:0
= L
EH: H,
NH ; - CH - COOH NH 5 - CH - COOH
HHTpOTHPOIHHE HaTpHeEas collb HHIPOTHPOSHHA,

B mienouHoi cpeie HUTPONPOU3BOJAHBIE AMUHOKHUCIOT 00pa3yroT
COJIM XMHOWJHOM CTPYKTYpPBI, OKpAIlICHHbIE B OpaH>KeBbIM 1BET. KcaH-
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TOIPOTEUHOBYIO PEAKIIMIO TAIOT O€H30J U €r0 TOMOJIOTH, (DEHOJI U JIpy-
rUe apoMaTUYECKHUE COCTUHEHUS.

Peaxmuswi: 10% pacteop NaOH, HNO; xonn.), 1% pacrsop
SAUYHOTO O€JiKa; pacTBOpa Ka3euHa; pacTBOpP >KEJIATHUHBI; PacTBOP aMH-
HOKHCJIOTBI, OCH30.1.

Xo0 pabombi

bepyT 4eThipe MpOOUPKH U BHOCAT MO 1 MJ: B MEPBYIO pacTBopa
Ka3enHa, BO BTOPYIO — PacTBOpa sIMYHOTO O€Jika, B TPEThIO — pacTBOpa
’KeJIaTUHBI, B YETBEPTYI0 — pacTBopa OeH3osia. Bo Bce mpoOupku ao0-
Oapmsitor o 10 Kamens KOHIEHTPUPOBAHHOW a30THOM KUCIOTHL. Co-
JEPKUMOE TIEPEMEIIMBAIOT BCTPSIXUBAHUEM M MPOOUPKU MOMEIIAIOT B
KUIISIITYIO0 BOJIAHYIO OaHt0 Ha 5-8 muH. [loa meiicTBUEM KHCIIOTHI MOSIB-
JI€TCSl 0CAJIOK OellKa, KOTOPBIA PU HAarpeBaHUM OKPAIIMBAETCS B HKEJ-
ThI 11BET. [locie 6aHu MpoOUPKU BBIICPKUBAIOT TP KOMHATHON TEM-
nepatype 4-5 MUH U 3alUCHIBAIOT OKPACKY COJAEPKUMOTO. 3aTeM B Ka-
KOy OpOOHUpPKY MPUOABISIOT MO 1 MJI pacTBOpa C MAacCOBOM J10Jew
ruapokcua Hatpus 30 % (wam apyryro menods). Coaepxumoe npoou-
POK TEPEMEIIMBAIOT BCTPSIXMBAHUEM, OKPACKy 3alMChIBAlOT. PaboTy
0hOPMIISIOT B COOTBETCTBHH C TaOI. 1.

Peaknus @ouis (Ha c1a00CBA3AHHYIO cepy). DTOU peakiuen oT-
KpPBIBAIOT B O€JIKaxX paguKayibl IUCTEHHA, COJIEPIKAIINE KaK CBOOOHbIE
—SH (THONOBBIC) paMKaJbHBIC TPYIIbI, TAK U OKUCICHHBIE ¢ 00pa3o-
BaHUEM TUCYIbGUIHBIX (-S-S-) cBa3eit nuctuna. [Ipu HarpeBanun 6en-
Ka, COJIepIKaIlerocs B MOJIEKYJIe OCTaTKU ITUCTeUHA U LUCTUHA, C KOH-
IIEHTPUPOBAHHBIM PACTBOPOM IIEJIOUM M aleTraToM (Wi Ipyrou pac-
TBOPUMOM COJIBI0) CBUHIIA (peakTuB Doisi) 00pazyercst Oypoe Ui uep-
HOE OKpalllMBaHUE. ITO OOBACHSIOT T€M, YTO MOJ ACHUCTBUEM IIEIOUYU
OT paJNKAJIOB ITUCTEHHA OTIICILISAECTCS cepa B BHUJIE MOHA CO CTETEHBIO
OKHCJICHUSI MUHYC JIBa, KOTOPBIM, B3aMMOAECHCTBYSI C HMOHOM CBHUHIIA
(II), maet Oypblii WK YEPHBIA HEPACTBOPUMBIN OCaJ0K CyJb(pUIa CBUH-
1a. benku, B cocTaBe KOTOPHIX HET IMCTHUHA U IIUCTEHWHA, peakiuio do-
75 HE NaroT. XUMHU3M Mpolecca MOKHO OMHUCATh CICAYIOIMMH peak-
IUASMU:
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CH;5H CH;0H

| |
CHNH; +2NaQH CHNH, +NaS + H;0

CO0OH COOH
HacTens Gepur

Na;5 + PB(CH;COO), = PbS + 2CH:COONa
AneraT cEHHIIA AnetaT HaTpHA

[Ipu HarpeBaHuu CO MICIIOYBIO YACTh O€NKa MOJIBEPraeTcs Tuapo-
mu3y. Kpome Toro, mpoucxoaut OTHIEIJIEHHE YacTH aMUHOrpynn (pe-
aKIusl JI€3aMUHUPOBAHUA) B BUJIE aMMHaKa, KOTOPbIA MOXHO OOHapy-
YKUTH IO 3aIaxy U MOCPEACTBOM CMOYEHHOM BOJOM KPACHOM JIAKMYCO-
BOM OyMa)KKu, MOJHECEHHON K OTBEPCTUIO NMPOOUPKHU (HEe KacAThCH
CTEHOK!).

Peaxmusbi: 1% pactBop situyHOTO O€JIKa; pacTBOpa Ka3eWHaA; pac-
TBOP KEJATHUHBI, pACTBOP aMHUHOKHUCIOTHI; peaktuB Doinsa (k 5% pac-
TBOpPY alleTaTa CBUHIIA MPUOaBIISIOT paBHBIM 00beM 30% pacTBOpa ruju-
POKCH/Ia HATPUS JO PACTBOPEHUS 00PA30BABIIETOCS OCAIKA).

Xoo pabomer K 5 kamisiM pacTBopa Oejika MpUOaBIISIIOT S5 Kameib
peaktuBa Dot u kurATAT 2-3 muH. [locne orcranBanus 1-2 MuH. 10-
SBJISIETCS] YEPHBIA WIIK OYPBIN OCaJIOK.

Peaxmue @onsi TOTOBAT B MPOOMpPKE mMepen omnpeneracHueM. B
npoOupky BHOcAT 1 mi1 5 % pactBopa anerara CBUHIA U HEOOIbIIUMHU
nopiusimMu (o 1,5-2 min) npunusarot 30 % pacTBOp ruAPOKCUIA HATPUS
¢ unTepBasioM 30 cek, KaxIblid pa3, NMEepEMEIINBasi, 10 PACTBOPEHUS
MOJIOYHO-0€JIOTO XJIONBEBUIHOTO OCaJIKa MOSBUBIIETOCS IMOCIE BHECE-
HUSA MEPBOI MOPIIMU TUAPOKCU]IA HATPHUSL.

KoHTpoJibHBIEC BONIPOCHI
1. O6mas xapakTepuCTUKa NENTUA0B, TOJIUIIEITHIOB, OCIKOB U UX
CTPOCHUH.
2. Kak coenHsI0TCS aMMHOKHUCIIOTHI B MOJIEKYJie Oelka U 3a CYeT Ka-
kux rpymn? Coegunure Ana, Luc, Cep.
[lepeuncnuTte IBETHBIC PEAKIIMU HA OCJIKM U aMUHOKUCIIOTHI.
Kakas peakunst OTKpbIBaeT NENTUAHBIE CBS3U? E€ XumMu3m.

B~ w



16

5. UTo XapakTepu3yloT IIBET U UHTCHCUBHOCTh OKPACKH MPHU TMOJOKHU-

TEJIbHOU OUYpPETOBOU PEAKIIUU?

UYT0 OTKpBIBAET HUHTUAPUHOBAS peakiusi? E¢ Xxumusm.

/. HazoBUTE aMHUHOKHCIOTHI, UMEIOIIUE B pajrKaie OCH30IbHOE KOJIb-
o. Kakoil peakiueir MOXHO OOHApPY>KUTh apOMATHUYECKUE aMHUHO-
KUCHOTHI? E€ XumMusm.

8. HazoBuTe aMUHOKHCIIOTHI, cofepxkaiine cepy. Kakyro u3 Hux oOHa-
pyxuBaet peakiusa Dosst? XumMu3M peakiuu.

9. Kakyro IIBETHYIO PEaKIUI0 HMCHOJB3YIOT JJIsI KOJUYECTBEHHOIO Ofl-
penesneHust 0€JIKOB B paCTBOPE U TToUYeMy?

10. Kakyro NBETHYIO pPEaKIMI0 HCIOIB3YIOT JIi KOJIUYECTBEHHOIO
OTPEACIICHUS 0l-:aMUHOKHUCIIOT U TIOUeMy?

o

JlaGopaTopHas padora Ne2

Brinenenue 0enkoB 13 OMOJIOTHYECKUX 00BEKTOB. Peakinu
OCaXXJICHUA OEJIKOB

IInan 3angTHA
1. TeopeTuueckas 4acTh.
2. BelnmosiHeHME 3a1aHUN 110 TEME 3aHITUSA
3. KoHTpoasHbIE BOMPOCHI

Heap padorbi: N3yunTh METOIBI BBIACICHUS OEIKOB U3 OMOJIO-
rUYECKUX 00BEKTOB. Peakiiuu ocakieHus: OEIKOB

1. TeopeTnyeckas 4acTh.

benku B pacTBOpe M COOTBETCTBEHHO B OPraHU3ME COXPAHSIOTCS B
HATUBHOM (IPUPOJTHOM) COCTOSIHUU 3a CUET (DAKTOPOB YCTOMUYHUBOCTH, K
KOTOPBIM OTHOCSITCS 3apsi OCIKOBOM MOJIEKYJbI U TUApaTHas (BOIHAs)
000JI0UKa BOKPYT Hee. YajleHue 3TuX (akTOpOB IMPHUBOAUT KCKIICHBA-
HUIO MOJIEKYJT O€JIKOB M BBITIAJICHUIO X B ocagok. OcaxaeHue OeIKoB
MOXET OBITh OOPATUMBIM U HEOOPAaTUMBIM B 3aBUCMMOCTH OT COCTaBa
PEAaKTUBOB M YCIIOBUM pEaKIUH.

2. BpInoJiHeHM e 3aJaHUH MO TeMe 3aHATHA
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Oo0paTuMoe ocaxaeHue

ITon netictBrueM (hakTOPOB OCAXKIECHUS OCIKU BBITIAJAIOT B OCAJIOK,
HO TIOCJIE TIpeKpalieHus: NeucTBus (yaajaeHusi) 3Tux (pakTopoB Oenku
BHOBB IEPEXOSAT B PACTBOPUMOE COCTOSIHUE U MPUOOPETAIOT CBOU Ha-
TUBHBIE CBOMCTBAa. OMHUM W3 BHUJIOB OOPATUMOIO OCAXKICHUS OCIKOB
SIBJISICTCS] BHICAJTUBAHHUE.

BricasimBanue

HacplillieHHBIM pacTBOPOM CyJib()aTa aMMOHHUS OCaXKJIACTCS ajb-
OyMuHOBasi (pakiusi OEIKOB, MOJTYHACHIIIEHHBIM PACTBOPOM CyJib(aTa
aMMOHUS—TI00yInHOBas (pakius. CyIIHOCTh PEaKIUU 3aKII0YaeTCs
B JierupaTanuu (00€3BOKMBAHUM ) MOJICKYJ OeJKa.

Peaxmuevl: Hepa3BeNeHHBIM SUYHBIA OEJIOK; HACHIIIEHHBIA pac-
TBOp cyJibdata ammonusi, 10% pactBop ruapokcuaa Hatpus, 1% pac-
TBOp CcyJibaTta Meau; cyibhaT aMMOHHUSI B TIOPOIIIKE.

Xoo pabomei: B npobupky HanuBatoT 30 Kameiab Hepa3BeACHHOTO
AMYHOTO O€JKa U J0OaBJISIOT PAaBHOE KOJUYECTBO HACBHIIIEHHOTO pac-
TBOpa cyJibpata amMmmoHus. CoaepkuMoe MNPOOUPKHU MEPEMEIINBAIOT.
[TonmyyaroT MOTYHACHIIIEHHBIH PAacTBOP CyJib(aTa aMMOHUS, TIPHU ITOM
rio0ynrHoBas (pakiusi OeiaKa ocaxkJIaercs, a albOyMHHOBAsi OCTaeTCA
B pactBope. Uepe3 5 muH. Ocanok OoTGUIBTPOBBIBACTCS, HA (PUILTpE
ocTaeTcs Trio0ynuHOBas ¢pakuus, a B (QuibTpaTe—aib0yMHUHOBAs
Ocanok ¢ GuiIbTpa CHUMAIOT CTEKJISHHOM MAJOYKOW W TMEPEHOCIT B
npoOUpKY, KyJa JOOABISIOT S Karelb BOJIbI.

Ocanok pactBopsieTcsi. Hanuuue B pacTBope Oenka MOXHO JTOKa-
3aTh C MOMOIIBI0 OMYPETOBOM peakiluu, KoTopas OyJeT MOJOKUTEIb-
HOU (mpoBeauTe peakiuio). B nmpobupky ¢ puiasTpaToM A00aBISIOT TO-
pOIIOK CyJib(aTa aMMOHHS JI0 TOJHOTO HACBIIIEHUS] PacTBOpa, T.€. 10
TeX TOp, MOKa HEe MPEKPATUTCSI pacTBOpeHue coyu. [Ipu 3ToM - Beinmaaa-
€T 0caJoK— aab0yMuHbl. Ero oTUIBTPOBBIBAIOT, PACTBOPSIOT U TPO-
BOJISIT OMYPETOBYIO PEAKIIHUIO.

HeoOpaTtumoe ocaxxaenue

HeobOpatumoe ocaxkneHre O€IKOB CBSI3aHO C I1yOOKMMHU Hapyllie-
HUSAMU CTPYKTYpPhl OCITKOB (BTOPUYHON M TPETHUYHOW) U MOTEpPEd UMHU
CBOUX HATUBHBIX CBOWCTB, T.€. JeHaTypanuen. Takue naMeHeHus Oei-
KOB MOXXHO BBI3BaTh KHIISIYCHHEM, JICHCTBHEM KOHIICHTPHUPOBAHHBIX
PacTBOPOB MHUHEPAJIBbHBIX W OPraHUYECKUX KHUCJIOT, COJIAMH TSKEIbIX
METAJIJIOB U T.]I.
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Ocaxaenue Npy KUNAYEHUH.

benku SBASIOTCS TEPMOJIAOUIBHBIMUA COCAMHEHUAMH M MPU Ha-
rpeBanuu cBhilie 50-60°C genarypupytorcs. CyIHOCTh TEIIOBOM Jie-
HATypalMK 3aKJI0YAETCS B pa3pyLICHUH THIPATHON 000JI0UKH, pa3pbhIBE
CTAOMIIM3UPYIOLTUX OEJIKOBYIO rJ100yTy CBsI3Ei U
pa3BepThIBaHUU O€IKOBOM MoJjekyibsl. Hambosee momaHoe M ObICTpoOE
OCQXJICHHE MPOUCXOJIUT B U303JIEKTPUUECKOM TOUuKe (KOoraa 3apsz Mo-
JIEKYJIbl PaBEH HYJIIO), MOCKOJIBKY TIPU 3TOM YaCTHIIBI Oelika HauMeHee
ycToluuBBL. benku, o0mamaromye KUCIBIMA CBOMCTBAMH, OCaXKIAFOTCS
B c1abOKuUCION cpene, a OEJKM C OCHOBHBIMH CBOMCTBaMH—B CJ1a0o-
IEJIOYHOMU.

B CUIBHOKUCBIX WM CHIIBHOIIEIOYHBIX PaCTBOPAx JAEHATYPUPO-
BaHHBI MpPU HarpeBaHuM OEJIOK B OCAJO0K HE BBINAJAET, TaK KaK €ro
YaCTHUIIbI TIEPE3apsIKAOTCA U HECYT B MEPBOM CIIy4yae MOJOKUTEIbHbIN,
a BO BTOPOM—OTPHUIIATEIbHBIN 3apsii, YTO MOBBIIIAET UX YCTONYUBOCTD
B PacTBOpE.

Peaxmuswl: 1 % pactBop siuunoro 6enka; 1 % u 10% pacTBopsI
ykcycHas kuciotbl; 10% pacTBop ruipokcuaa HaTpHsl.

Xoo pabomwi: B 4 mpoHyMepOBaHHbBIC MPOOUPKU MPHIMBAIOT I10
10 xanenps pacTBOpa siIMUHOrO Oenka. 3areM 1-10 MpoOHMpPKY HarpeBaroT
70 KUIIEHUS, TP 3TOM PACTBOp O€JIKa MYTHEET, HO TaK KaK YacCTHUIIbI
JIEHaTYpPUPOBAHHOTO O€JIKa HECYT 3apsiji, OHU B OCA/IOK HE BBIMAAAIOT.

DTO CBSI3aHO C T€M, UTO SUYHBIA OEJIOK MMEET KUCIbIE CBOWCTBA
(u303eKkTprUecKas Touka Oenka 4.8) U B HEUTpAIbHOUN Cpele 3apsKeH
OTPHUIIATENIbHO; BO-2-yi0 TpoOupKy mobaBisioT 1 kammo 1% pactBopa
YKCYCHOM KHCJIOTHI U HarpeBaloT 10 KUIEHUs. beraok Bbllagaer B oca-
JIOK, TaK KaK €ro pacTBOp MNPHUOJIMIKAETCA K U303JIEKTPUUECKON TOUKE U
Oesok Tepsiet 3apsa (0uH U3 (aKTOPOB YCTOMYMBOCTH OEJIKa B pacTBO-
pe). B 3-10 npobupky pobasistor 1 xammo 10% pacTBopa yKCycHOM
KHUCJIOTHI M HarpeBaroT 10 kuneHus. Ocagka He oOpas3yercs, Tak Kak B
CUJIBHOKHUCIION CpeJlle YacTUIhl OelKa MPUOOPETarOT IMOJ0KUTEIbHBINA
3apsn (coxpaHsercss oguH U3 GaKTOpOB YCTOMYMBOCTU O€JiKa B pacTBO-
pe). B 4-10 npoOupky q00aBisitoT 1 Kamro pacTBopa THAPOKCHIA Ha-
TPUS U HarpeBaroT 10 KureHus. Ocanok He o0paszyercs, MOCKOJIbKY B
MICJIOYHOM cpejie OTPULIATENIbHBIN 3apsi 4acTHI] Oelika yBeJIUUHUBaETCSl.

OcaxxneHne KOHIEHTPHUPOBAHHLIMM MHUHEPAJTbHBIMH KHCJIO-
TaMM.
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KoHIIeHTpUpOBaHHbBIE KUCIOTHI (CEpHasi, XJOPOBOJOPOHAS, a30T-
Has ¥ JIp.) BBI3BIBAIOT JICHATypalrio Oelika 3a cueT yaaneHus (GakTopoB
YCTOMYMBOCTH Oelika B pacTBOpE (3apsiia v rujpaTtHoi odonouku). Of-
HAaKO MpU U30BITKE XJIOPOBOJAOPOJHOW M CEPHOM KHUCIOT BBIMABIINN
OCaJIOK JEHaTypUpPOBAHHOrO Oenka BHOBb pactBopsercs. Ilo-
BUJIMMOMY, 3TO TPOUCXOJUT B pe3yJIbTaTe MEepPe3apsaIKu MOJIEKY Oenka
M 4aCTUYHOro ero rujaposusa. [Ipu nobaBieHun U30BITKA a30THOU KH-
CJIOTBI PaCTBOPEHUS OCaJKa HE MPOUCXOAUT (TOYHBIM MEXaHU3M 3TOTO
SIBJICHUS] HE YCTAHOBJICH).

Peaxmuevl: suuHbIN O€J0K; KOHIIEHTPUPOBaHHAsl CEpHAasi KUCIIOTA;
KOHIICHTPUPOBAHHAsI XJOPOBOJOPOIHAS KHUCIIOTA; KOHIIEHTPUPOBAHHAS
a30THas KUCJOTA.

Xoo pabomwi: B Tpu mpoOUPKH HAJTUBAIOT MO 5 Karejlb KOHIICH-
TPUPOBAHHOW CEPHOU, XJIOPOBOJOPOJHOW M A30THOM KHCIIOT. 3aTEM,
HAKJIOHUB MPOOUPKY MO yIriioM 45°, OCTOPOKHO MO CTEHKE MPOOUPKHU
(Tak, 9TOOBI KUJKOCTH HE CMEIINBAIMCH) HACTAUBAIOT TaKOM e 00beM
pacTBopa siuyHOTO Oenka. Ha rpanuiie 1ByX CJIOEB MOSIBISETCS OCaI0K
Oenka B BUje, 0e10ro Kojbla. OCTOPOXKHO BCTPSAXUBAIOT MPOOUPKH,
HAOJIIOZAI0T pacTBOpeHUue Oelika B MPOOUPKAX C CEPHOM M XJIOPOBOJIO-
POAHON KHUCIOTaMU, B MPOOUPKE C A30THOW KHUCIOTOW pPACTBOPEHUE
OeJika HE IPOUCXOAUT.

OcaxaeHne COJSIMU TSKEITBIX METAUIOB benku mpu B3auMoiei-
CTBUHU C COJISIMU CBMHIIA, MEIU, PTYTH, cepedpa U APYTUX THKEIbIX Me-
TaJUIOB JIEHATYPUPYIOTCS M BBINAAAOT B ocafok. OQHAKO pHU U30BITKE
HEKOTOPBIX COJIEH HAOMIOJAeTCA pacTBOPEHHE MEPBOHAYAIBHO 00pa3o-
BaBIIIETOCS OCaJKa. ITO CBA3aHO C HAKOTUICHHEM MOHOB METaJljla Ha TI0-
BEPXHOCTH JACHATYPUPOBAHHOTO OEJIKA U MOSIBJICHUEM MOJIOKUTEIHHOTO
3aps/a Ha OETKOBOW MOJIEKYJIE.

Peaxmuswel: 1% pactBop siuunoro-oenka; 10% pactBop cyiibda-
Tamenu; 5% pacTBop aieTaTa cBUHIIA; 5% pacTBOp HUTpaTa cepedpa.

Xoo pabomuwi: B Tpu npoOupku BHOCST 10 5 Kanenb Oenka. B nep-
BYIO MPOOUpPKY A00aBisit0T 1 Kamto cynbdara Menu, BO BTOpylo -1 ka-
IUTI0 alleTaTa CBWHIIA, B TPEThIO - 1 Kamumo HUTpata cepedpa. 3aTem B
nepByto npoobupky aodasistoT 10 kamnens cyiabdara Mmeau U HaOIOIa-
I0T pacTBOpeHUEe ocaaka. B Tpetrsio mpooupky BHOCAT 10 karenb HUT-
pata cepeOpa - 0caioK HE pacTBOPSIETCS.
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KoHTpoJbHBIE BONIPOCHI
1. TlpaBUbHBI U YTBEPKICHUS:
a) OCJIKM COCTOSIT U3 aMUHOKHUCIIOT;
0) Bce MPUPOIHBIC AMUHOKHUCIIOTHI SIBJITIOTCS, & aMUHOKHUCIIOTAMU;
B) B COCTaB€ aMHHOKUCJIOT cojepkurcrpymnmnupoBka -CH - NH, -
COOH;
I') aMUHOKUCJIOTHI Pa3IN4aroTCsl CBOMMHU paiuKaiaMu;
1) B COCTaBE AMUHOKHUCIIOT 0043aTEIbHO MPUCYTCTBYET Cepa.
2. ITouemy Bce OCIKM AAIOT APKYHO OMYPETOBYIO PEAKITUIO?
3. Beibepute mpaBUIbHBIN OTBET.
dakTopaMu YCTOMYMBOCTU BOJHOTO pacTBOpa Oefika sIBIISIFOTCS:
a) DIIEKTPUUECKUH 3apsii OEJTKOBON MOJIEKYJIbI;
0) BomHas (ruaparHasi) 000J04YKa; B) HAJIMYHUE CEPOCOEPKAIIMX aMU-
HOKHCJIOT.
4. Beibepute MpaBUIbHBIC OTBETHI.
Comnu 1IeT0YHBIX U MIEI0YHO3EMETbHBIX METAIIOB, IPUMEHSIEMBIC IS
OCaXXJICHUS OEJIKOB:
a) YIQJISIOT BOJHYIO 000JIOYKY U CHUMAIOT AJICKTPUUECKUM 3apsii;
0) U3MEHSIOT U30TOUYKY OesKa.
5. BriOepure npaBUIbHBIN OTBET.
[Tpu nenarypanuuu OEJIKOB MPOUCXOIAT:
a) U3BMEHEHHE IEPBUYHON CTPYKTYpPHhI O€IKa;
0) moTepsi HATUBHBIX CBOMCTB O€JIKa;
B) YMEHBIIIECHUE PACTBOPUMOCTH;
') U3MEHEHHE BTOPUYHOU U TPETUYHOU CTPYKTYPHI OeiKa.
6. Ilouemy anbOyMuHOBast Pppakiiusi OCIKOB OCAKIACTCS HACBIIICHHBIM
pacTBOpOM CcyJb(aTa aMMOHMUS, a TIIOOYMUHOBAS -TTOJTYHACHIIIIECHHBIM?
7. ITouemy npu HarpeBaHUM B CIIA0OKUCIION WK CIA0O0IIETI0UYHON Cpee
O€JIOK BBIMAIAET B OCA/IOK?
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JlabopaTopHas padora Ne3

Brinenenue GepMeHTOB 1 OOHAPYKEHUE UX JECHCTBUS.
CrneunpuyHOCTh NeUCTBUA (PEPMEHTOB

Ilnan 3ansaTus
1. Teopernueckas 4acTh.
2. BeInmosHeHNE 3a1aHUN 110 TEME 3aHATHUSA
3. KoHTpoasHbIE BOMPOCHI

Heanb padotbi: 3yunth MeTOIBI BhIACICHUS (DEPMEHTOB U OOHA-
pyXeHue ux aerctus. U3yuntsb cieniudHOCTh NeUCTBUS (HEpMEHTOB

1. TeopeTH4eckasi 4acTh.

®depmeHTamMu (PH3UMaMU) HA3BIBAIOT crenuduyeckue Oenku, o00-
Jajarone KaTaauTudeckuM jaeictBueM. OHM BXOIST B COCTaB BCEX
KJIETOK ¥ TKAHEW KUBBIX OPTraHU3MOB U CITIOCOOHBI KaTaIM3UPOBATh pe-
aKIIM¥, KaK BHYTPH OPraHW3Ma, TaK M MPU ONTUMAIBHBIX YCIOBUAX BHE
ero (Hampumep, CBEpPThIBAaHUE MOJIOKA METICHHOM, ChIYYKHBIM (hepMEH-
TOM, THAPOJIN3 caxapo3bl U T.1.). DepMEeHTHI CHHTE3UPYIOTCS B KJIETKaX
’KUBBIX OPTraHU3MOB MOCTOSHHO. [10/100HO HEOpraHWMYEeCKUM KaTajau3a-
TOpaM (DEpPMEHTHI TOBBIMIAIOT CKOPOCTh XUMHUYECKUX PEaKIUi 3a CueT
MOHMKEHUS PHEprun aktuBanuu. OJHAKO JENIal0T OHU 3TO ¢ 00Jiee BbI-
cokoi 3(pheKTUBHOCTHIO (B 10°-10" pa3) npu Temmneparype 36-50 °C u
pH 6m3kux k 7,0.

2. BoinmosiHeHUe 3aJaHMI IO TeMe 3aHATHSA

Boiaesnenue (pepMeHTOB M O0HAPYKeHHE UX JCHCTBUA

HNcTouyHUKOM Uil MOJdyd4eHUs (EPMEHTOB CIyKaT pa3IMYHbIC
OMOJOTHUYECKUE OOBEKTHI: CBEKHUE U CBEKE3aMOPOKEHHBIE )KUBOTHBIE U
pacTUTENbHbIE TKaHU, CEMEHA PACTEHUU, OMOJOTHMYECKUE >KUJIKOCTH,
MUKpOOpranu3Mbl. M3BiaekaroT GepMeHTHI U3 ITUX 0OBEKTOB MOCPEICT-
BOM 3KCTpParupoBaHUs BOJIOM, BOJHBIMU PAacTBOpaMH TIIMIIEpUHA, HEM-
TpaJIbHBIX COJiel, Oy(hepHBIMU paCTBOPAMH MPU OJTHOBPEMEHHOM MEXa-
HUYECKOM PAa3pYILICHUH KIETOYHBIX CTPYKTYp. Bbiaenstor dhepMeHTbI
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npu TeMmIieparype OJM3KONW K HyII0. XpaHSIT PacTBOPHl (PEPMEHTOB
TOJILKO B XOJIOJIMJIbHUKE, IPUYEM U B ATUX YCJIOBHUSIX OHU OBICTPO Te-
PSIIOT aKTUBHOCTb.

B cBsa3u ¢ Tem, 4TO mpoueaypa BbIACICHUS WHIWBUIYATbHBIX
(dbepMEeHTOB Upe3BbIYAHO CJIOKHA, pabOTy Y4acTO MPOBOIST C TaK Ha3bl-
BaeMbIMU (PEPMEHTHBIMHM TIperapaTamu, MPEJACTABISIONMUMU CO00M
YaCTUYHO OYHUILIEHHbIE (PEPMEHTHI WM BBITSDKKH M3 OHMOJIOTHYECKHUX
O0OBEKTOB.

BemiecTBo, npeBpaliieHne KOTOPOTO BhI3bIBACT (DEPMEHT, Ha3bIBA-
10T cyOCTpaToM; BBIIEp)KMBaHUE CyOCcTpaTta ¢ GEepMEHTOM — MHKYOaIu-
eit. O npucyrctBun hepMeHTa B OMOJIOTHYECKOM OOBEKTE MU BBITSIKKE
U3 HETO CYJAT IO MPEBPAIICHUI0 COOTBETCTBYIOIIETO CyOCTpaTa.

OOHapy:xeHHe KpaxMaJia.

Kpaxmain ¢ pactBopoMm iojia 00pa3yeT OKpaleHHOE COSTUHECHHE
CHUHETO0 LIBETA. DTOM peakiuel MoJb3y0TCs ISl BbISIBJICHUS] aKTUBHO-
cTu (PEPMEHTOB, TUIPOJIU3YIOIINX KpaxMall.

Peaxmuswi: 1% pactBop kpaxmana; 1ox (1% pactBop B 2% pac-
TBOpE HOuIa KaJIKs).

Xoo pabomur: K 10 xarmisim kpaxmana 100aBisitoT 1 - 2 karim io-
na; Habmromaercs sipko-cuHee okpanivBanue. Hanumure ypaBHeHHe
peaKIuu, Jexaliee B OCHOBE JaHHOTO OTbITA.

DepMeHTATUBHBIN THAPOJIN3 KpaxMaJia.

DepMEHT CIIFOHBI aMHJIa3a MPY OMPEJETICHHBIX YCIOBUAX MMPOU3-
BOJIUT THUIPOJIN3 Kpaxmaiia 0 MaJIbTO3bI U TJIFOKO3HI.

OOHapyxkeHne MPOJYKTOB THAPOIM3a MPOBOASAT C MOMOIIBIO pe-
aKUHM C pacTBOPOM HMoja U peakuuu Tpommepa. He ruaponn3oBaHHbIN
KpaxMaJl JlaeT ¢ MOJIOM CHUHEE OKpaliuBaHUE (IMOJOXXKHUTEIbHAs peak-
1), TJIFOKO3a TAaKOro OKpalllMBaHWs HE JaeT. [1010XuTenpHyl0 peak-
o Tpommepa (KUpIUYHO-KPACHOE OKpalllMBaHUE) JaeT TJIF0K03a, TO-
rja KaK Kpaxmay TakoW peakiluu He JaeT.

Peaxmuevi: 1% pacTBOp Kpaxmala; BOJHBIA PacTBOP CIIIOHBI
(omosocHyTh poT BojoM. CHOBa HaOpaTh B POT HEMHOTO BOJIbI, TOJE
KaTh 2 MUH, BBIIMYCTUTh Ha MPUTOTOBICHHBIN (UIbTp. PUIBTpAT HC-
noap30Bath JJig padotel); 10% pacTBop ruapokcuaa Hatpus; 1% pac-
TBOp Hoja B 2% pactBope Moauaa kanus; 5% pacTBop cynbhara Meau

Xoo pabomwi: B nBe mpoOupku HAIMBAOT 1Mo 10 Kkamenb pacTBopa
kpaxMasia. B 1-r0 BHOCST 5 Karesnb BOJbI (KOHTPOJIb), a BO 2- F0— D Ka-
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nejib pacTBopa ciitoHbl. [lepeMemmBaroT U CTaBsAT B TepMOcCTaT Ha 15
muH. ipu 37°C.

B nBe uncthie mpoOUpKH OTOMPAOT MO 4 KAk COACPKUMOTO
nepBoi MpoOUpPKH (KOHTPOb) B oaHY M3 HUX NpuOaBISIIOT 1 Kario
pactBopa Mona. HaOmrogaroT W 3amuchiBalOT pe3ysibTaT. B npyryro
nobapisitorT 1 karmmo cynbdara Mead U 4 Kariu TUAPOKCUIa HATpHs,
HarpeBaroT 70 kurneHus. OTMeqaroT pe3ysbTar.

AHaJIOTHYHBIE PEAKINH MPOJIEIBIBAIOT C COJASPKUMBIM 2-i Mpo-
oupku. Pe3ynapTarsl paboThl 0POPMIISIIOT B TaOJHILY.

Tabauma 1 'maponus kpaxmaja aMuaa30il CIrOHbI

No CybOctpar depMeHT Peakuuu

npoOUpKHU c mogom  [Ipommepa
1 Kpaxman Bona (KOHTPOJIb)

2 Amunasa

Cnenu(pu4yHoCTh AercTBUSA (EPMEHTOB.

Psin dbepMEHTOB OCYIIECTBIISIET PACIICIUICHUE CTPOTO OMPEIeNICH-
HBIX BEIIECTB, T.€. 00jazaeT a0COMOTHON crenuuIHOCTh0. OgHAKO
OOJBIIMHCTBO (EPMEHTOB MMEET OTHOCUTEIBbHYIO CHEIUPUIHOCTh—
pacIIeIUIIeT TPYIMNY BEIIeCTB, UMEIOIINX OJMHAKOBBIE CBSI3U B MOJIEKY-
ne (nmentuasHsie, 3pupHbie U Ap.). Crneuuduueckum cyOcTpatoMm s
dbepMeHTa aMuIIa3bl SBISIETCSA Kpaxmal, i (epMeHTa caxapasbl— ca-
xapo3a. PeakTuBsl: pactBop citonbl; 1 % pacTtBop kpaxmana; 2% pac-
TBOpP Caxapo3bl

Cnenu(pu4HOCTH AMUIA3BI.

Xoo pabomwvi: B omny npobupky BHocaT 10 kamens pactBopa
Kpaxmaja, B Ipyryl0—TaKoe K€ KOJMYECTBO caxaposbl. B 06e mpobup-
K1 J00aBJSIOT MO 4 Kamiv pacTBOpa CIIOHBI, IOMEIIAIOT B TEPMOCTAT
Ha 15 muH. IIpu temmnepatype 37°C. C coaep>XUMbIM MPOOUPOK BHI-
MOJIHSAKOT PEAKIHUIO C PACTBOPOM Moja U peakiuio Tpommepa Pesynbra-
ThI 3aMMCHIBAIOT B BUJIE TAOIUIIBI.

2. Criermu(pU4HOCTD caxapasbl.

Xoo pabomwel: B ogny nipoOupky BHocsAT 10 kamenb pacTBopa ca-

xapo3bl. B 00e mpoOupku 100aBISIOT 1O 4 KaIjiu pacTBOpa caxapasbl,
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MOMENIAT B TepMocTaTr Ha 15 muH npu temneparype 37°C. C coaep-
KUMBIM KaKJI0H MPOOMPKHU BBITIOJHSIOT PEAKIIMIO C PACTBOPOM Hojza U
peakiuto TpomMepa. Pe3yabTaThl OnbITa 3aMUCHIBAIOT B BUE TAOIUIIBI.
JlenaroT oOmiuii BHIBOJI O pacIleNJIeHHd CyOCTpaTOB TOJBKO crenudu-
YeCKUMHU (PepMEHTaMHU.

Tabnuua 2 Onpeaenenue cnenudUIHOCTU JeHCTBUS (EPMEHTOB

No CybOctpar  [@epMeHT Peakiuu

pOOUPKHU ¢ HonoMm Tpommepa
1 Kpaxman Amuiasa

2 | Caxapaza

3 Caxapo3a  |Amuiasa

4 Caxapaza

Biausinue TeMneparypbl HAa aKTUBHOCTb (DepPMEHTOB.
depMEHTHl TEPMOJAOUIBHBI U MPOSBIISIOT ONTUMAIbHYIO aKTHB-
HOCTh mipu Temmeparype 35-45°C. [lpu MOBBIIEHUH TEMIIEPATYPhI
(cBbime 50°C) UX aKTUBHOCTh CHUIKAETCS, a 3aT€M IIPOUCXOJUT pa3py-
IIEHUE CTPYKTYPhI MOJIEKYJIbI (DepMEHTA.

Peaxmuewi: pactBOp cironsl; 1% pactBop kpaxmana; 1% pactBop
rona; 5% pactBop cynbdara meau; 10% pacTBop ruapoKcHIa HATPUS;
TEPMOCTAT.

Xoo pabomwr: B nBe mpobupku BHOcAT 1o 10 kamens pacTBopa
Kpaxmaja. B oaHy U3 HUX 100aBJSIOT S Kanelb pacTBopa
CIIOHBI, 3 JPYTYIO—TaKO€ K€ KOJWYECTBO MPEABAPUTEIBLHO MPOKUIIS-

YEeHHOU CIIOHBI. [TpoOUpKU BCTPSIXUBAIOT, MOMEIIAIOT B TEPMOCTAT Ha
15 mun. ipu temnepatrype 37°C. OxnaxaaoT U TPOAETbIBAIOT PEAKIIUN
C pacTBOpOM Hoza U peakuuio Tpommepa. Pe3ynpraThl 3anvchIBalOT B
BU/JI€ TAOJHUIIBI U JIETAFOT BBIBO/IBI.

Tabnuia 3 Bnusaue TemnepaTypbl Ha aKTUBHOCTh (JEPMEHTOB

No CyoOctpar [depmeHT Temme-  |Peakuun
npoOUpKHU patypa  [c ilogoMm [Tpommepa
°C
1 Kpaxman |Amunaza 37
5 Amunasa 100
(OpOKUTISTYCHHAS )
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Buausinue pH cpeabl Ha AKTUBHOCTH (DEPMEHTOB.

Jns amuiasel CIrOHBI ONTUMAalbHOE 3HayeHne pH cpensi—6,8. B
KHUCJION U HIEJIOYHOM Cpe/ie aKTUBHOCTh €€ CHMXKAETCS U PACIICIICHUE
KpaxMaJia MPOUCXOJUT HE MOJHOCTHIO, O CTAAUU JEKCTPUHOB, KOTO-
pBI€ C PacTBOPOM HoJa AlOT KpacHO-(UOJIETOBYIO MU KPACHO-OYpYIO
OKpacky.

Peaxkmusuvi: cinona - pactBop, pa3BeneHHbi B 10 pa3; 1% pactBop
kpaxmana; 1% pactBop #oma; 0,2% pactBop consiHOM kuciotel, H,0
JTUCTUWILTMPOBAHHAS

Xoo pabomui: B 8§ ipoHyMepOBaHHBIX MPOOUPOK HAIWBAIOT 1O 1
MJI AUCTUJUIMPOBAHHOUW BoAbL. B 1-10 mpobupky BHOCAT 1 M pacTBopa
XJIOPOBOJIOPOAHOM KHUCJIOTHI, EPEMEIIUBAIOT, OTOMPAIOT M3 ITOM MPO-
Oupku 1 MJI cMeCH U IEPEHOCAT €ro Bo 2-10 npooupky. Coaepxxkumoe 2-
i1 MpOOUPKHU MEepeMeNnBaOT, OTOUPAIOT 1 MJT MOTYYEHHOM CMECH U Tie-
peHocAat B 3-10 npoOupky u T.4. 3 8-ii mpoOupku 1 M cMecu BbUIMBA-
10T. Takum oOpazom, B mMpoOUpKax MOIy4YarOT pa3BeACHUs XJIOp BOAO-
POAHON KHCJIOTHl B YOBIBAIOIIEH KOHIIEHTPALMU, COOTBETCTBYIOIIEH
pa3JIMYHBIM 3HaueHUsIM PH cpenbl.

[Tocne 3Toro B Kaxkayto NpoOUPKy 100aBISIOT MO 2 MU pacTBOpa
KpaxMayia 1 mo 1 Myt pactBopa ciitoHbl. [TpoOupky BCTpSXUBAIOT U MO-
MEIIAI0T B TepMocTat Ha 15 muH. npu temneparype 37°C. 3areM oxia-
KAAIOT MO MPOTOYHOM BOJIOM M AOOABIISIIOT O 3 Karule pacTBOpa oja.
OTMeuaroT, py KaKol KOHLIEHTPAIIMU XJI0POBOIOPOAHOM KucioThl (pH
Cpelibl) TPOU3OIIEN MOJTHBIN THIPOIN3 Kpaxmala.

BiausiHue akTUBATOPOB U HHTMOUTOPOB HA AKTHBHOCTh
(pepmeHTOB.

AKTUBaTOpbl U WUHTUOUTOPHI BIMSIIOT HA AKTUBHBIM LIEHTP Qep-
MEHTa, CIOCOOCTBYIOT €r0 aKTHUBAaIlUU WM OJiokupoBaHuto. s dep-
MEHTA CJIIOHBI aMUJIa3bl aKTUBATOPOM SIBJISIETCS XJIOPUJ, HATPHS, a UH-
rUOUTOPOM—CYJIbPaT MEJIH.

Peaxmueswr: PacTBOp citoHbl (ctoHa, pa3BeneHHas B 5 pa3); H0
nuctuinupoBanHas; 1% pactBop kpaxmaina, 1% pactBop cynbgara me-
mu; 1% pactBop xJtopuja HaTpUs.

Xoo pabomuwi: B 3 npobupku ormepuarot o 10 xamens pacTBopa
CIIOHBL. 3aTeM A00aBISIOT MO OJHOM Karuie: B 1-10—XJIOpuJ HATpusl, BO
2-10—cynbdar Mequ, B 3-10— BOJIbI (KOHTPOJIB).
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[TepemenuBaroT, BHOCIT B KAyl MPOOUPKY MO S5 Kameib pac-
TBOpa Kpaxmaja il OCTaBJIsAIOT Ha 3 MUH. IIPU KOMHATHOU TeMIepaType.

3arem nobaBistoT mo 1 Karuie pacTBopa Hojia, NMepeMeIIrBaroT,
HaAOJIIOZAI0T 32 OKPACKOW PACTBOPOB U OMPEEISAIOT, B KaKO MpoOupKe
JIEUCTBOBAJl AKTUBATOP WM MHTHOUTOpP. Pe3ynbTarhl onbita 0dhopmIIs-
10T B TETPAJU B BUJI€ TaOJIUIIBI.

Tabnuna 4 JleiicTBUs aKTHMBATOpa U MHTUOMTOpA HAa aKTUBHOCTH
aMUIIa3bl

No Cyoctpat [Depment [Peakuus ¢ 1040M B IPUCYTCTBUU

npoOUpKU BO/IbI cynbdara [xjopujaa Ha-
Meln TpUA -

1 Kpaxman |[Amuiaza

2

3

KoHTpoJibHBbIE BOIIPOCHI
1. ITpaBUIBHBI TH YTBEPKICHUS:
a) Bce (pepMEHTHI MO CBOEM XMMHUYECKOU MPUPOE SIBISIOTCSA OelKamu;
0) ((epMeHTHI SBJISIOTCS OMOJIOTUUECKUMU KaTaln3aTOpaMH;
B) Bce (DEpMEHTHI CITIOCOOHBI KaTajlu3UpPOBaTh Kak MPSAMYIO, TaK U 00-
paTHYIO peaKInio
2. Kak M0>XHO OOHapyXUTh HaJIMune PepMEHTa B OMOJIOTMYECKOMN KU/ -
KOCTH?
3. Kakoit ¢pepmenT conepxutca B ciatone? Kakoit cydocTpar cienyer 1o0-
OaBUTH B pacTBOP CIIFOHBI, YTOOBI MPOSBUIIOCH JEUCTBUE ITOTO (pepMEH-
ta? [louemy?
4. Beibepute npaBuiibHbIN 0TBET. Bee hepMeHTHI 001a1a10T:
a) aOCOJIFOTHOM CNEIU(DUIHOCTHIO;
0) OTHOCUTENIbHOU CTIEIM(UYHOCTHIO;
B) BBICOKOH CIEM(PUIHOCTHIO, B OCHOBE KOTOPOH JIEKHUT CTPOrO€ COOT-
BETCTBHUE CTPYKTYpPhI CyOCTpaTa U aKTUBHOT'O LIEHTpa (hepMeHTa.
5. [louemy B ompITax ¢ aMWJIa30i CIIOHBI MPU JTO0ABICHUHM KpaxMmala
(1) u caxapo3ssl (2) peakius Tpommepa B IIEpBOM ciydae ObLia ITOJIO-
KHUTEJIBHOU, & BO BTOPOM OTPHUIATEIILHON?
6. IlpaBWiIbHBI TH YTBEPKACHHS: a) KAkl (DEPMEHT TPOSBIIACT
CBOIO aKTUBHOCTbH TNPHU ONpeIeSICHHOM 3HaueHuu PH cpenpr;
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0) onrtumym pH cpesbl aJist amumnassl CIOHBI 6,8 - 7,4;
B) ontuMmyM PH cpensl juis nencuna 1,0-1,5.

JlabopaTtopnas padora Ned
Onpenenenre )XUupopacTBOPUMBIX U BOJIOPACTBOPHUMBIX BUTAMUHOB B
MPOJYKTaX MUTAHUS.
Ilnan 3ansaTus
1. TeopeTuueckas 4acTh.
2. BeimmoniHeHue 3agaduii 0 TEME 3aHATHUSA
3. KoHTpobHBIE BOIIPOCHI
Heab padoTbi: M3yduTh METOABI ONMPEICICHUS KUPOPACTBOPH-
MBIX Y BOJIOPACTBOPUMBIX BHUTAMUHOB B MPOAYKTAX MUTAHUS.

1. TeopeTuyeckasi 4acTh.

ButamuHaMy Ha3bIBalOT HU3KOMOJICKYJISIPHBIE OPTraHUYECKHE CO-
CAMHEHUS, HEOOXOUMBIE, JJISI HOPMAJILHON KU3HEACATEILHOCTH Opra-
HU3MOB U BBITIOJHSIONINE KATAUIUTHUYECKUE U PETYJISTOPHBIE (PYHKIUU.
Butamun A comepXuTCs B MEUEHH W KUPOBOW TKAHU PHIO, B SMUHOM
Oenke, MOJIOKE, CITMBOYHOM Macje. B pacTUTenbHOM MUIIE eCTh 0COObIC
BEII[ECTBA - KAPOTHHBI, TIPEBPAIAIONINECS B OPTaHU3ME YEIOBEKa B BU-
taMuH A. KaporuHamu 6oratbl aOpHKOCHI, MOPKOBB, TTIOMHUIOPHI, IITIH-
HaT, YSPHOCIIUB U T.JI..

[Ipu HemocTraTke BUTAaMHUHA A B OpraHu3Me OOHApY>KHMBAaeTCS 3a-
JEp’KKa pocTa, MmajacT BEC, MOHMKACTCS amlleTUT, pa3BUBAIOTCS 3a00-
JICBaHMSI KOXKH M TJ1a3.

[IpoayKThl IpOrOpKaHus XUpa pa3pymaroT BUTaMuH A. OH JIETKO
paspyIiaeTcsi Mpyu XpaHEHWU MPOIYKTOB MUTAHUS W TPHU CYIIKE OBO-
Ie.

2. BoinoJiHeHue 3aJaHUii IO TeMe 3aHATHS
Peaxumus ¢ xjgopuaom skemaesa (I111).

Peaxmuswi: pactBop FeCl31%, pacturensHoe Maciio, peIOUi Kup.

Xo0 pabompi. B TPOOUPKY BHOCIT 2MJI UCCIIETYEMOTO

pacTBopa, peIObETO KHUpa, a BAPYTYIO 2 MJI pAaCTUTEIILHOTO Macia.
JloGaBnsroT B 00€ mpoOupku mo 6-7 Kameab pacTBOpa XJIOpHJIA XKejie3a
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(II0). TTpn Hanmuuu BUTAMUHA A PACTBOP KUPOB OKPAIIMBACTCS B SPKO-
3€JICHBIN LBET.
Peakuust ¢ cepHOil KHCJIOTOM.

Peaxmuebi: cepHasi KUCJIOTa KOHIEHTPUPOBAHHAS, PACTUTEIHHOE
MacJyo0, peIOUil JKUpP.

X000 pabomwvi B IPOOUPKY BHOCAT 2MJI MCCIIEIYEMOI'0 pacTBOpa
pBIOBETO KHUpa, a BAPYTYIO 2 MJI pacTUTENIbHOro macia. [[o0aBisior B
o0e mpobupku 1o 1-2 My KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHL. B
NPUCYTCTBUY BUTAMHUHA A TIOSIBISIETCS CHHSS OKpacka, KOTopas Iepe-
XOJIUT B (PHOJIETOBYIO, a 3aTE€M B KpacHO-Oypyro.

[TonyueHHbIe pe3yabTaThl HEOOXOAUMO 3aHECTU B TAOJIHILY.

Tabnuual Pe3ynbTaThl ananusa.

HaOmtoneHus npu peaxkiyu ¢ 3akiroueHue

OKupbl
FeCl; (pactBop) |H,SO,4 (koHIL.)

Pu10uii sxxup

PacturenpHOE
MacJIo

KauyecTBenHblii anaaus puramuna D. Peaknus ¢ 6pomom.

Butamun D (xanbiudepon)perynupyer oomeH kaiasius u ¢pocdo-
pa, BXOJISIIUX B COCTaB 3yOHOM M KOCTHOM TKaHW. Butamuu D ucrosb-
3YIOT ISl JICUCHUS paxyTa, KOCTHBIX 3a00J€BaHUM, BHI3BAHHBIX HAPY-
IIEHHWEM KaJbLIMEBOr0 OOMEHa, TyOepKyJie3a U KOKHBIX 3a00JI€BaHUA.

Kanbiudeposr cogepKuTcst B 00JIbIINX KOTUYECTBAX HAPSAYy C BU-
TaMUHOM A B MEYEHU U )KUPOBOU TKAHU PHIO, B ASMUHOM KeNTKe. B
oBoOIIaX, GPyKTaxX, 3€PHOBBIX KyJIbTypaX OH HE COJICPIKUTCS.

Kpucrannuueckuit ButamuH D He CTOEK npu XpaHEHUH, HO B Mac-
JISHHBIX PACTBOPAX, 3aAIIUIIIEHHBIX OT CBETA, COXPAHSIET CBOIO aKTHB-
HOCTb B TEUCHUU HECKOJbKUX JIeT. Butramun D nerko paspyiaercs B
KHUCJION Cpee.

Peaxmueuvl: ppiOUii xUp, CIMBOYHOE MACIIO (MJIM KYPUHBIN KeJ-
TOK), pacTBOp Opoma.

Xo0 pabomvl: Hanuth B IEPBYIO MPOOUPKY 2 MJT PBIOBETO
KHUpa, a B APYTyI0 2 MJI CIMBOYHOT'O Macja U KYPUHOTO JKEJTKa.
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3aTeM HE0OX0AUMO J100aBUThH B 00€ MpoOupKHU 1o 6-8 kamens 6poma. B
MPUCYTCTBUU BUTaMUHA D HOJKHO MOSBUTHCS 3€JICHOBATO- TOJIy0O€
OKpallliBaHUE.

KauecTBeHHbIl aHaaM3 BUTAaMuHa D. Peakuusi ¢ aHMWJIMHOM.

Peaxmuesbl.: ppiOUii )xup, paCTBOP aHWJIMHA B KOHIIEHTPUPOBAHHOM
congHoM kucnore (15:1) (mpuroTaBauBaeTcs nepe UCIOIb30BaHUEM).

Xo0 pabomul: Hanuth B IpoOUPKY 6-8 Kareslb peIObEro Kupa u
100aBUTH CTOJIBKO € pacTBopa aHWwIMHA. PacTBOp nepemMeniars. 3arem
PacTBOp HArpeTh 10 KUMEHUS U TPOKUMATUTH 0,5 MUHYT.

[Tpu Hanmmuuu BUTamMuHa D kenrtast SMyJIbCHUS JI€JIAETCS 3EJICHOM, a
3aTeM KpacHo#. Uepe3 oHY - IB€ MUHYTHI YMYJILCUSI ICJIUTCS Ha JIBa
CJ1051, U3 KOTOPBIX HUKHUU OKpPAILIEH B KPACHBIN 1BET.

ITomy4yeHHbIE JaHHBIC 3aMUIITIATE B TAOIUILY 2

Tabnuna 2 Pe3ynbTaThl HAOIIOICHUH.

HabmroaeHus mpu peakiuu ¢ 3aKII0YEHUE
DKupbt Bry(pactBop)  [CgHsNH, (pac-
TBODP)

Pr10uii sxup
CimBo4HOE Mac-
710 (KypUHBIN
MKEJITOK)

KavecrBennblii anaiau3 sutamuda E. Peakuus ¢ a3oTHou
KHUCJIOTOM.

Butamun E — Tokodepod, coepkarcst Kak B dKUBOTHBIX, TaK U B
pPacTUTENIbHBIN TpoayKTax. Ero MHOTO B 3apojbIiiax MIIEHUIIbI, XJIOM-
KOBOM Maclie, SH9HOM O€JIKe, B ceMeHaX sS0JI0K.

Buramun b — oaMH M3 caMbIX CTOMKHX BUTAMHWHOB, OH HE pa3-
pylIaeTcs Npyu KUISYEHUH, TEUCTBUU KUCIIOT, EJIOYEH, HE OKUCIISAETCS
KHCJIOPOJOM BO3/1yXa.

Peaxmusvr: a—rtoxodepon 0,1% (B crupre), azoTHas KHUCIOTa
(xoHII.).

Xoo pabomwei: Hanuth B npoOupky 4-5 Karejb CIUPTOBOTO pac-
TBOpa a—ToKko(depona, mo6aButh 10 Kamenmp KOHIICHTPUPOBAHHOU
a30THOM KUCIOTHI. CollepKUMOE MIEpeMeIiaTh.

3areM NOMeCTUTh POOUPKY B BOJIsiHYIO OaHto, Harpetyto 1o /0 C.
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[Ipu Hanuuuu BuTamuHa E oOpa3yercst aMybcusi, KOTopasl 1ocTe-
NEHHO pacciauBaeTca. BepXHHl MacisSHUCTBIM CcIoH mnpuoOpeTaeT
KpPaCHYIO OKpPACKY.

KauecTrBeHHbId aHau3 BUuTaMuHa E. Peakuus ¢ xjiopuaom
skeqeza (III).

Peaxmuswr: a—toxodepon 0,1% (B criupte), pacTBOp Xja0pHaa
xenesa (11).

Xo0 pabomwi: Hanmuth B mipoOHpKy 4-5 Kallellb CIUPTOBOTO pac-
TBOpa, a—Tokodepona, nobdasute 0,5 M pacTBopa Xjgopujaa keiesa
(1) m conepxumoe TPOOUPKHU MEPEeMEIIaTh.

3aTeM MOMECTUTh MPOOUPKY B BOASIHYIO OaHt0, Harpetyto 10 70 C.
B npucyrcrBumn BuTamuna E nosiBUTCA KpacHasi OKpacka.

[TonydeHHbIE JaHHBIC 3aNUIIUTE B TAOIUILY 3.

Ta6muma 3 Pe3ynbpTaThl HAOII0ICHUT.

PeareuTnl HaOmronenus SaKIIOUYeHIE
HNO; (koHi.)
FeCl; (pactBop)

KauecTtBennnlii anaau3 Buramuna K. Buramun K o6o3nauaror
O MEePBOM OYKBE CIIOBA «KOAryJsius» - cBepThiBaHue. Butamun K BbI-
NyCKAeTCSd B BHJIE NpPEnapaTroB: METHHOJI W BUKacod. Butamun K B
OOJIBIIINX KOJUYECTBAX HAXOJUTCA B 3€JICHBIX JIMCThAX PACTCHUM, a
MMEHHO B KpaluBe, MOPKOBH, B IINMHATE, cajaTre, kamycte. M3 ucrou-
HUKOB >KMBOTHOI'O MPOUCXOXKIEHUS, 0OCOOEHHO, UM Oorata CBHHas Iie-
YeHb. A Tak € HEKOTOphIE KHUIIEYHbIE OAKTEpUM CIIOCOOHBI CUHTE3M-
poBath BuTamuH K. Buramun K cnocoOcTByeT cBEpThIBAHHUIO KPOBH.

Peaxmuewi: cnuproBoil pactBop Bukacona 0,1% wim ciuptoBoi
pactBop metuHona 0,2%, pactBop mucrenHa 0,025%, pactBop ruapo-
keuna Hatpus 10%.

Xoo pabomwi: Hamuth B mpoOupky 1 MJI COIUPTOBOTO pacTBopa
BUKacoja (MiId METHHOJA), T00AaBUTh 2 KarulkM pacTBOpa IUCTEHHA. 3a-
TEM MPUWJINUTH 2 KaIlld pacTBOpa THAPOKCUIA HaTpus. B mpucyrctBuu
BuTamuHa K mosiBUTCS JKeJIToe OKpallluBaHUE.
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KoHTpoJbHBbIE BONIPOCHI

1 HazoBute npoyKThl MUTAHUSA, COAEPKAIUE BUTAMUH A.

2 B yeM pacTBOpUM BUTaMUH A?

3 UTo Takoe KapOTUHBI?

4 Y10 mpOoUCXOAUT B OPTaHU3ME MPU HEXBATKE BUTaMUHA A?

5 HazoBute xapakTepHble peaKUU 1 BATAMHUHA A.

6 B Kakux nmpoayKTax nucaHusi COAEPKUTCSI BUTaMUH D

7/ K yemy npuBOJIUT HEJOCTATOK BUTaMuHa D?

8 KakoBbl XUMUYECKHE CBOWCTBA BUTaMUHA D?

9 HazoBwuTe 1i1aBHbIC HCTOYHUKY BUTaMuHa D.

10 Butamun E siBrseTcs skMpoOpacTBOPUMBIM UJIH BOJAOPACTBOPH-
MBbIM?

11 HazoBurte uctounnku BuTamuna E.

12 J1ns yero HeoOX0oauM BUTaMUH E?

13 Kak onpezienuTh Hanune ButTamuHa E?

14 JIns yero HeoOxoauM BuTaMuHd K? B kakux ciydasix ero uc-
MOJIB3YIOT?

15 Kak onpeaenuts Hamune ButamuHa K?

JlaGopaTopHas padora NeS
Onpenenenre BOOOPACTBOPUMBIX BUTAMUHOB B TPOAYKTAaX MTUTAHUS.

Ilian 3aHsaTHA
1. Teopernueckas 4acTh.
2. BeinoyiHeHUE 3aJaHU 110 TeME 3aHITUS
3. KoHTposIbHBIE BOITPOCHI

I_Ie.m, paﬁoTbI: HSY‘II/ITB MCTOAbI ONPCHACIICHUA BOAOPACTBOPH-
MbIX BUTAMHWHOB B IIPOAYKTAX ITUTAHHA.

1. TeopeTn4eckasi 4acTh.
Butamun B; (THamMuH) COCTOUT W3 MUPUMHUIUHOBOTO M THA30J10-
BOT'0 KOJIEILI, CBSI3aHHBIX METUIICHOBOU IPYNIION
B cBsi3u ¢ HamuuueMm B MOJIEKYJIE aTOMa CEpPhl U aMUHOTPYIIIbI
ATOMY BUTaMHHY ObLIO JaHO XMMHYECKOE HAa3BaHUE THAMUH. THaMuH B
dbopme THamMuHTIEpOodOocdaTa BHINOTHAET KOGEPMEHTHBIE (YHKIMU B
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peakusax IeKapOOKCHIMPOBAHUS O-KETOKHUCIOT U B TPAHCKETOJIA3HOU
peaKIuu.

HcTouyHMKOM THaMUHA JJIs YEJIOBEKa CIIyKaT, TJIaBHBIM 00pazoM,
XJieO U KpYIIbI, HO B T€X CJIy4asix, KOTJa B Ipoliecce nepepaboTKu 3epHa
HE MPOUCXOJUT yJaJICHUE 3apOJIbIIIe U 000JI0YEK, KOTOPhIE B OCHOB-
HOM U CojiepKatr 3ToT BUTaMuH. O4eHh MHOTO THAMHHA B IMEKAPCKUX U
NUBHBIX JApOXcKax. B 1mienouyHoi cpeae THaMUH JIETKO TpeBpaliaeTcs: B
THAMHUH-THOJI, KOTOPBIA C JAMA30pEaKTUBOM O0Opa3yeT CJIOKHOE KOM-
MJIEKCHOE COCIMHEHNE KPACHOTO WJIM PO30BO-OPAHKEBOTO 1IBETA.

Butamun B, (pubodnaBuH) B XUMHUYECKOM OTHOIICHUU TIPE-
CTaBJIsIET a30TUCTOE OCHOBaHME (6,7—TUMETHIN30aUIOKCa3UH), COCIH-
HEHHOE C OCTaTKOM IISITHATOMHOIO criupTa puoutoia (flaus -xxenToiii).

HacepitienHbie BoHbIE pacTBOPHI pubo(dIaBiHA OKPAIIEHBI B HKEJI-
TO-3€JICHBIA IIBET C XapaKTEPHOM KEITO-3eJICHOW (IIyopecieHnued B
BUJIMMOM U yibTpaduoneToBoMm cBere. IIpu aelcTBHM BOCCTAaHOBUTE-
neit pubodiaBUH MpeBpamiaeTcsa B OCCUBETHBIM M HEDIyopecIupyro-
M JIeKkodIaByH.

PubodnaBuH BXOAUT B COCTaB JIBYX POJACTBEHHBIX KO(PAKTOPOB -
dbnaBuH-MoHOHYKJIeoTHaa (DPMH) wu  (draBuHaIeHMHIMHYKICOTHAA
(®AN). UcTtounnkom pubodiaBuHa ISl UEJIOBEKA SBJISIOTCS MOJIOKO U
3€JICHBIC OBOINM, NMEUYECHb W IOYKH KUBOTHBIX, NMHUBHBIC U IEKaApPCKUE
TPOKKHU.

Butamun C cymniecTtByet B okuciaeHHou (L—aeruapoackopOouHoBast
KHCJIOTA) U BoccTaHOBNIeHHOM (L—ackopOuHoBas kuciota) popmax. He-
CMOTpSI Ha 3TO, €r0 Ha3bIBAIOT acKOpPOMHOBOM KucioToi. O6e GopMbl
ButamuHa C 00jagaroT OMOJOTUYECKOW aKTHMBHOCTBIO, YYacCTBYIOT B
(epMEHTATUBHBIX OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX, B Ua-
CTHOCTH, B OKHCJICHUU MOJIOYHOMW, TUMOHHON M IPYTHX OKCHUKUCIIOT; B
TUAPOKCIIIMPOBAHUH OCTAaTKOB MPOJIMHA U JIU3MHA B MOJICKYJIE TTPOKOJI-
JareHa ¢ o0pa3oBaHHEM THAPOKCHUIIPOJIMHA U THAPOKCHIIM3UHA B MOJIC-
KyJaxX KoJUlareHa u djacTuHa. buoxumudeckas GyHKIHS aCKOPOMHOBOM
KHUCIIOTHI OKOHYATEJIbHO HE M3BECTHA.

YenoBek, MpuMaTbl 1 MOPCKHE CBHHKH HE CIIOCOOHBI CHHTE3UPO-
BaTh aCKOPOMHOBYIO KHCIIOTY M JOJDKHBI TOJIydaTh €¢ ¢ nuiel. boib-
IIMHCTBO JIPYTUX BUJOB >KUBOTHBIX M, BEPOSITHO, BCE PACTEHUS MOTYT
CHUHTE3UPOBATh 3TO COSAMHEHNE U3 IIIOK03bl. MUKPOOPTaHU3MEI HE CO-
nepKaT aCKOpOMHOBOM KHUCJIOTHI U HE HYXKJAIOTCS B HEH.



33

Hcrounukom ButamuHa C 1151 4eJIOBEKa CIIyX,aT caMmble pa3HO00-
pa3HbIe MPOAYKTHI PACTUTEIBLHOTO MPOUCXOXKIAeHUA. OCOOEHHO MHOTO
ee CoAepKaT YepHas CMOPOJAMHA, IJIOJAbl IIUIIOBHUKA, XBOS €U U CO-
CHBI, KammycTa, KapTtodens, obnenuxa, psOuHa, KpacHBIM mepel, JIUMO-
HBI, YepeMIIa u JIp.

2. BpInoJtHeHH e 3aJaHUH 0 TeMe 3aHATHSA
Anaau3 sutamuna Bl

Peaxmuewi: Tnamun xnopup (ButamuH Bl), pacTtBop cynbda-
HUJIOBOM KHCJIOTBHI SM, pacTBop HHTpaTa Hatpus 5%, pacTBOp KapOo-
Hata Hatpus 10%.

Xoo pabomobl: B ipoOUpKy, coaepkallyro S Kaneib cyiab(aHu-
JIOBOM KHUCIIOTHI J0OaBUTH 5 Kameiab HuTpaTa HaTpus. K mosydeHHOMY
pacTBOpy A100aBUTh HAa KOHYHMKE IIMATENsI THAMUH XJIOPUI.
3atemM HEOOXOAUMO MPWINTH S-7 Kameib pacTBOpa KapOoHAaTa HATPUA.
B npucyrctBun BuTamuHa Bl KUIKOCTH OKpaliMBaeTCsi B PO30OBBIU
I[BET.

Ananu3 ButamuHa B2. BoccranoBienune pudodiapuna
BbIACJSIOIIMMCH BOAOPOAOM.

Peaxmuewi: pubodaaBuH, cojsgHas KUCJIOTa (KOHII.), [IUHK (Me-
TAJJTMYECKH ), IUCTUIUIMPOBAHHAS BOJA.

Xoo pabomuwi: PactBoputs 1/10 yacTh TabneTku pubodiaBruHa B
0,5 M Boabl. 3aTeM H00aBUTH B pacTBop 10 Kamenb KOHUEHTPUPOBAH-
HOM COJITHOM KHCJIOTBI M HEOOJBIION KyCOYEK METAIIMYECKOTO
nrHKa. B mpucyrcrBun ButammHa B) KMIKOCTH MOCTENEHHO OKpallv-
BaeTCs B PO30BBIN 1IBET, a 3aTEM 00CCIIBEYNBACTCHI.

KavecrBennblii anaiau3 suramuna C.

AckopOunoBas kwuciotra (ButamuH C) mpenctaBiseT coOoi
KPUCTAIUTUYECKUN MOPOIIOK OEJIOTo 1BETA, XOPOIIIO, PACTBOPUM B BOJIC.
Ocobenno 6oratel BUTaMUHOM C 3€JI€HBIM TPEeUKUN Opex, MOl IIu-
MOBHUKA, YEPHOM CMOPOJMHBI, KamlycTa, JIUMOHBI, aleIbCUHBI, YK,
YECHOK, KapTo(elb.

Butamun C MOBBIIIAE€T UMMYHUTET OpraHu3Ma, noseseH. [lpu
MOHMKEHHON pab0TOCIIOCOOHOCTH U MPHU Pa3IMYHOTO pojAa KpOBOTEYe-
HUSX.
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Buramun C He HakamMBaeTCsl B OpraHu3Me, MO3TOMY €ro He-
00X0AMMO MPUMEHSThH PETYJIISIPHO.

HepanmonanbHo coBMeCcTHOE npuMeHeHue BuTamuHa C ¢ Cyiib-
(daHuIaMUIHBIMUA TIpeTnaparamu, J00aBKM aCKOPOWHOBOW KHCIOTHI B
MSICHBIE TIPOJTYKTHI TOKE HE 0€300U THBI.

Omnpenenenne acKOPOMHOBOM KHCJIOTHI OCHOBaHO Ha €€ CIIO-
COOHOCTHU BCTYINAaTh B OKHUCJIUTEIHHO BOCCTAaHOBHUTEIBHBIE PEAKIMHU U
BOCCTaHaBJIMBaTh, HanpuMep, rexcanuanodeppar (I1I) kamus. Ilpu no-
cienytroiieM aobasnenun xiaopuaa xxenesa (I11I) odpasyercs Oepaunckas
Ja3yph, OKpaIINBAIOIIasi paCTBOP B CUHMI 1IBET.

AcCKOpOMHOBasl KHCJIOTa BOCCTaHABIMBAET HUTpAT cepedpa 1o
cepeOpa (TeMHBIN 0Ccaf0K), a HOJI 10 00BOI0PO/IA.

[Ipu nmelicTBuM Ha aCKOPOWHOBYIO KHCJIOTY METHJIICHOBOM CHHH,
MOCJIEAHSISI BOCCTAHABIMBAETCS 10 OCCIIBETHOTO COCTUHECHUS.

Peakuusi c HUTpaTOoM cepeodpa.

Peaxmueni: pactBop ackopouHoBoi kuciotsl 0,002%, pacTtBop
HuTpara cepeopa 0,1H.

Xoo pabomui: B mpoOupKy HaauTh 1 MJI pacTBOopa aCKOPOUHO-
BOM KHCJIOTHI, TIOCJIE 4e€ro J0OABUTh B HEE 2 KaIulM pacTBOpa HUTpaTa
cepeOpa. [Ipu aToM HabIO1aeTCs 00pa30BaHUE OCaJIKa CEPOTO IIBETA.

Peakuus ¢ KpacHOM KPOBAHOH COJILIO.

Peaxmuswi: pactBop ackopobunoBoit kuciotsl 0,002%, pacTBop
KPAacHOM KPOBAHOM conu 5%, NUCTWIMPOBAHHAS BOJA, PACTBOP XJIO-
punaa xenesa (1) 1%.

Xoo pabomwi: Hanute B mepByro mpoOupky 2-3 Ml pacTBopa
aCKOPOMHOBOM KHCJIOTHI, BO BTOPYIO MPOOHMPKY JJIsi KOHTPOJA 2-3 M
TUCTUUTMPOBAHHOU BOJIBI.

Jlo6aBuTh B 00€ MPOOUPKH IO S Kareab KpacHOM KPOBSHOM CO-
J¥ ¥ 1o 5 kamens pactBopa xiopuaa xeneza (111). IIpu sTom pactsop
aCKOpPOMHOBOM KHUCJIOTHI IPUOOPETAET CUHEE UJIU 3€JICHOE
OKpallliBaHWe, a 3aTeM JlaeT TeMHO-CHHUM OCa0K — OEpJIMHCKYIO Ja-
3ypb. B nmpoOupke ¢ Bogo# pacTBOp UMEET OYpYIO OKPacKy.

Peakuus ¢ pactBopom iioaa.

Peaxmueni: pactBop ackopounoBoi kuciotsl 0,002%, pacTtBop

noxa 0.1H.
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Xoo0 pabomui: 1loMecTUTh B IPOOUPKY 5-6 Kaliesib pacTBOpa ac-
KOPOMHOBOM KHUCIOTHI, 100aBUTh 1-2 kamnu Hoxa. IIpu 3ToM H0IKHO
Ha0II0/1aThCs 0OECIIBEUMBAHUE PACTBOPA.

AHAJIM3 PACTUTEJIbHBIX 00bEKTOB HA HaJIu4Yue BuTtamuua C.

Peaxmueni: cox kamnyctsl (kapTodens), ruapokcu kaaus 10%,
pactBop rekconmanodepparta (I11) kanus, pactBop xsnopuaa xenesa (II1)
1%, pactBop cossaHoM kucaoThl 10%.

Xoo pabomwr: Hanute B npobupky 1 mu kamycTHOro (Kapro-
benpHOro) coka, 100aBUTh 2 KaIljid pacTBOpa TUIPOKCHUAA KaJlHsl.

3aTteM 100aBUTH 2 Karuik pactBopa rekconuanodeppara (I11)
KaJIUsI ¥ DHEPTUYHO BCTPSIXHYTH cojepxkumoe mpooupku. Ilocie toro
n00aBUTH 6-8 Kalellb pacTBOpa COJISTHOM KHUCJIOTHI U 1-2 Karim pacTBo-
pa xsopuaa xkenesza (III). OTmeTbTe BbINAJCHUE CUHETO WJIU 3€JI€HOBA-
TO-CHUHETr0 OCajKa.

Pesynbrathl omnbita 0QOPMIISIOT B TETPaau JJisi 1aOOpaTOPHBIX
padoT B BUJI€ TAOIHUIIBI.

Tabmuma 1 Pe3ynpTaThl aHammza.
PeareHTsl PactBop PacturenbHbIe 3aKITIOUEHHE
BuTamruHa C |00BEKTHI

AgNO; (pacTBOp)
KpacHas kpoBsiHas coJb
(pactBOD)

1, (pacTtBOD)
MeTuaeHoBast CHHb

KadecTBeHHBIN aHAJIHN3 BUTAMUHA P

Buramun P sBnsieTcs He OJHMM BEIIECTBOM, a IIEJIBIM KOMILICK-
COM BUTaMHUHOB. B JIMMOHax coaepkutcs OAWH U3 HUX — IUTpUH. U3
rpeyuxu BoAeNI0oT — pyTuH. K rpynne P-ButamunHOTrO nerictBus OT-
HOCSIT TaK K€ KBEpPLIETUH, KOTOPBIN COJAEPKUTCS B JTUCTHAX Yasl.

Butramua P moBbImIaeT 3nacTUYHOCTh KANMWJUIAPHBIX COCYIOB H
MIOHIDKAET WX TMPOHUIAEMOCTh. Butamun P momoraer B nmpodunakTuke
aTepoCKIiepo3a, THMIEPTOHUYECKON OOJIe3HH U peBMaTh3Ma, a TaKxKe
HOpMAJIU3YeT IESTENbHOCTh IMIMTOBUIAHON >Keje3bl, 00IagaeT CBOWCT-
BOM OCJIA0JISATh YYBCTBO KAXKJIbI.

HcTounnkamu BuTaMuHa P ABISIOTCS: YepHOIUIONHAs psOUHA,
YepHasi CMOPOJIMHA, IIUIIOBHUK, YKPOTI, ETPYIIKA, TUMOH U T.J..
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Peaxmuewi: pactBop xmopuaa xeneza (I11) 1%, BoaHbIN pacTBOp
pyTHHA.

Xoo pabomwi: Hanuth B mpoObupKy 1-2 MII HACBIIIIEHHOTO BOJAHOTO
pactBopa pytuHa. [IpubaButh 5-6 Kamenab pacTBOpa XJOpHIa Kejesa
(111). ITpn Hamuyuu BUTAaMUHA P BO3HUKACT 3€JICHOE OKpAIlMBAHUE.

KoHTpoJibHBbIE BOIIPOCHI

1. HazoBuTe rjiaBHble UICTOYHUKK BUTamMuHa B1.

2. Kak nHeobxoanmo xpanuth Butamud B1? C yem 310 cBsIi3aHO?

3. s uero HeoOXOAMM OpraHU3My BUTaMUH Bj.

4, HazoBuTe IJ1aBHbIC HCTOYHUKU pUOOdIaBHHA.

5. HazoBuTe XapakTepHyIO peakius sl onpeeicHus Butamuta Bl

6. HazoBuTe XapakTepHyIO peakiiysl IJIs Onpe/Ie/ieHns] BUTaMuHa B ;.

7. KakoBbl pr3ndeckue CBOMCTBA aCKOPOMHOBOUM KHUCTOTHI?

8. Kakne m3aMmeHeHnss HaOIIOAAIOTCS B OpraHU3Me MPH HEJOCTATKE BH-
tamuHa C?

9. Kakne XxuMu4ecKkue CBOMCTBA JIe)KaT B OCHOBE aHaAJIM3a acKOpOWHO-
BOU KUCJIOTHI.

10. K xakomy 13 BUJOB BUTAMUHOB - JKUPOPACTBOPUMBIEC WU
BOJIOPACTBOPHMBIE OTHOCST BUTaMUH C.

11. Kakue BUABI pACTUTENBHOTO ChIPhs HanboJiee OOraThl

BUTaMHHOM C?

12. B Buje KaKkuX BEIIECTB MpEICTaBICH BUTaMuH P?

13. Jlist wero Heobxoaum BuTtamuH P? K wemy nmpuBoauT ero Hemocrta-
TOK?

14. HazoBurte QpyHKiMu BUTamuHa P.

15. HazoBuTe riiaBHble HICTOYHUKH BUTaMHUHA P.

JlaGopaTopnas padora Ne6
Binusinue HEKOTOpbIX (PAKTOPOB HAa KOJHUYECTBO BBIACISIEMON
CJIFOHBI AHAJIN3 MaCTUKAIIMOTPaAMMBbI

Il1an 3anaTus
1. BrimostneHue 3aaHui 110 TEME 3aHITHS
2. KoHTpoIbHBIE BOMIPOCHI
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Heab padoThI: ONpeACIUTh KOJIMYECTBO CEKPETa CIIOHHBIX Ke-
Jie3, BBIICIISIIONICTOCS Ha pa3iuyHble paszapaxurtenu. [Ipoanamusupo-
BaTh (ha3bl MACTUKAIIMOTPAMMBI

3amanue 1 omnpenenuTh KOJUYECTBO CEKpPETa CIIIOHHBIX JKEJE3,
BBIJICIISIONIETOCS HA PA3JIMYHbBIC PA3JIPAKUTEIN

Xoa padorbl. CobpaTh CIIOHY B IPOOUPKY B TEUECHHE 3 MUH MPU
JIBIXaHUU 4Y€pe3 HOC, MPU KEBAHWU PE3UHBI, NMPU OMUCAHUU CBOMCTB
JIMMOHa.

Pexomenaauuu kK ogopmieHuro padorsl. Pe3ynpTaTel uccieno-
BaHUS 3aHECTU B MPOTOKOJ UCCIEAOBAHUS, KOTOPBIM OPOPMIISIIOT B BU-
1€ TaOIULIBI.

VYcnoBus coopa CIItOHBI KonnuecTBo citonbl

IIpu gpixaHuu yepes HOC

IIpu xeBaHUU pE3UHBI

IIpu onucanuy KUCIIBIX
CBOMCTB JIHMOHA

BoiBoabl. Caenath BBIBOJBI O XapAKTEPE BIAUSHUN YKa3aHHBIX
(aKTOPOB HA KOJUYECTBO BBIACISIEMON CIIFOHBI

3aganue 2 npoaHaIU3UPOBATh Pa3bl MACTUKAIMOTPAMMBI.

I 11 n v Vv

A

Xoa pabGoTtbl. 3aprucoBaTh MacTHKauorpamMmy. MactukanuorpamMmma
npeacTaBiIsieT co00il BOTHOOOpa3HbIe KPUBBIE, YCIOBHO Ha3BaHHBIEC Ke-
BATEJbHBIMU BOJIOKHAMH. B JK€BATEIbHOU BOJIHE PA3JIMYAIOT BOCXOMS-
iee ¥ HUCXOJsIIee KoleHa. Bocxoasmiee KOJIEHO OTpa)XkaeT OMyCKaHUE
HUKHEN YEJIOCTH, HUCXO/SIIEE — €€ MOBEM.
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[Ipu aHanu3e MacTUKAIMOTPAMMBbl BBIICIISIIOT JK€BATEJIbHBIN NEPUOI,
KOTOPBIM BKJIFOYAET KOMIUIEKC JBUKCHUM HUIKHEW YEIIOCTH, CBSI3aH-
HBII C MEPEKEBBIBAHUEM OTAEIBHOIO KYCKa MUILIKA OT Ha4yaJla BBEJCHUS
€ro B pOT JI0 MOMEHTA IVIOTaHUs. B jkeBaTeIbHOM MNEPUOAE PA3TUYAIOT
nAaTh (as:

| — cocTosiHME TOKOSI — HHXKHSS YEIIFOCTh HEMOIBUKHA, )KEBATEIIbHbBIC
MBIIIIIBI HAXOASITCS B MUHUMAJIbHOM TOHYCE U HIDKHHM psifi 3yOOB OT-
CTOUT OT BEPXHEr0 Ha PaCCTOSHUU 2—8 CM;

|| — BBeieHue nuiu B poT — rpaduuecku 3TO COOTBETCTBYET MEPBO-
My BOCXOJSIIEMY KOJIEHY KPUBOW, KOTOPOE HAUMHAETCS OT JIMHHUM T10-
Kos. Ero kpyTu3Ha yka3blBaeT Ha CKOPOCTb BBEJICHUS THIIIH;

Il — HavanbHas GyHKIUSA — (OPUEHTUPOBOYHOTO JKEBAHNWS ) HAUMHA-
€TCs1 C BEPIIMHBI BOCXOJISIIEIO KOJIEHA U COOTBETCTBYET MPOIECCY MpHU-
CIIOCOOJICHUS U MEPBOHAYATIBLHOTO APOOJICHUS TUIIIH;

IV — ocHOBHas (aza xeBaHUA — IPEACTABICHA YEPEIYIOMUMUCS HKe-
BaTeJIbHBIMU BOJTHAMU;

V — dopMupoBaHu€e MUIIEBOTO KOMKa — UMEET BHUJ BOJHOOOpA3HOM
KPUBOU C NOCTENEHHBIM YMEHBIICHUEM AMIUIUTYAbI BOJIH.

[1po10mKUTENBPHOCTD JKEBATEIHbHOM BOJHBI MOXKET KoJjiebaTbes ot 0,5
1o 3 c.

Pexomenganuu k opopmiieHuro padorbl. Ha Mactukanmorpamme
OTMETHUTH (ha3bl )KEBATEIHHOTO MEPUO/IA.

BoiBoabl. Crienath BBIBOJIBI O BIMSIHUM CBOMCTB MUILIUA HAa XapakTep
MaCTUKAIIMOTPAMMBI.

KoHTpoJibHBIE BONIPOCHI

1. OcHOBHBIE (PYHKIIMU CUCTEMBI TUIIIEBAPEHUS.

2. PoJib CitOHBI 1T NUIIIEBAPEHMUSI.

3. Meronuku nzyuenus ciaroHooraenenus no M.I11. [TaBnosy.

4, B yeM BeIpakaeTcsl MuIeBapUTeNIbHAS U3MEHYHUBOCTH PabOTHI
CJIFOHHBIX XeJe3?

S. Jlokanu3aiusi CIIIOHOOTICIUTEIIBHOTO IEHTPA.

6. OCHOBHBIE MEXAHU3MBI PETYJISAIUN CIFOHOOT/ICIICHHUS.

1. Kakue nameHeHus BKyca MPOUCXOIST MPH MOBPEKICHUU N.
glossopharyngeus?

8. Kak m3MeHSIIOTCSI BKYCOBBIE OIINYIICHUSI, €CIIA NEPEIHSS YacTh

S3bIKa CMa3aHa HOBOKAMHOM?
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Q. Kakue wu3meHeHus BKyca OyayT HaOMIOIaThCs Y 4yelloBEKa,
MUMEIOIIETO TpaBMaTudeckoe nmospexacHue N. lingualis?

10. Ilouemy mocine mpueMa O4eHb TOpsUeH MUIIU HEKOTOPOE BpEeMs
OTCYTCTBYIOT BKYCOBBIE OLIIYLIEHHUS?

11. [artb onpeneneuue nouatusiMm "[lumeBapenne", "I'omoxn", "Amn-
netut", "Hacebimenue".

Jlaboparopnasi padora Ne7 OnpeneiaeHrue akTHBHOCTH MENCHHA.
Pacuet neburta cCoJIsTHOM KUCIOTHI MU KUCJIIOTHOTO KOMITOHEHTA JKEJTy-
JIOYHOTO COKa

Iesab padoThl: Hcclie0BaHNE aKTUBHOCTH MTPOTEOTUTHUECKUX (hep-
MEHTOB KEJIYJIOYHOTO COKa.

3ananue 1 VccnenoBanue akTHBHOCTH ITPOTEOJIUTHIECKUX (PEPMEHTOB
KEITYJIOYHOTO COKa

Xoa padorbl. Hanbonee mmpoko aisg ONpeaeiaceHusl akTUBHOCTU
NPOTEOTUTUYECKUX (PEPMEHTOB KEIYAOUYHOIO COKA B HACTOSIIEE BPEMS
UCIIOJB3yeTcss MeTo Tyromykosa.

[lepen HauyanoMm ompenesieHUuss AKTUBHOCTH MPOTEOIUTHUUECKUX
(depMeHTOB MpoObI 3apaHee MOATOTABIMUBAIOT: KEIYJIOUYHBIM COK pa3-
BogAT B 100 pa3 (pa3BeneHue: B MUKponuieTky HabuparoT 0,1 mi xe-
JYyAOYHOr0 COKa M MOMEIIAT B mpoOupky, npuiausatotr 9,9 ma H,O u
NePEeMEIINBAIOT).

3atreM | M pa3BEIEHHOTO COKa IMEPEHOCSAT B MEPHYHO LIEHTPH-
GyxHyI0 MPOOUPKY, AOOABISIOT 2 MJI pacTBOpa IJIa3Mbl, TIIATEIHLHO
NepeMENINBAIOT CTEKISIHHOW manoukoil. [IpoOupky momemniarotr B Tep-
moctaT Ha 20 uyacoB mpu Temneparype +37°C. Il KOHTPOIS CTaBsT
napajuieIbHBIN OMBIT C TAKUM K€ JKEJIYJOYHBIM COKOM, HO MpEIBapH-
TEJIbHO NHAKTUBUPOBAHHBIM KUIISTYCHHUEM.

st onpeneneHrs akKTUBHOCTU MPOTEOTUTHYECKUX (EPMEHTOB B
MOATOTOBJICHHBIE TTPOOBI HE0OX0IMMO 100aBUTH 1Mo 2 M1 10% pacTBopa
TXY (m1s ocaxxaeHus HemepeBapeHHOro Oenka 1a3mbl). Coaepkumoe
IpoOUPOK TIIATEIBHO MEPEMEIIUBAIOT U OCTABISIOT Ha 5 MUH. B IITa-
THBE.
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3areMm B Teuenue 10 muH. nenTpudyrupyrot mpu 200 06\mun. Onpee-
JSI0T 00BEM 0CaJKa U BBIYUCIISIOT MoKa3arelb nepeBapuanus (I1) mo

dbopmyiIe:
I = 40%( V-V, )
yK ’

rae Y, — o0beM ocajaka B KOHTpoJsie, MII;, ¥Y,, — 00beM ocajika B
OIIBITE, MIT;

ConepxaHue TENCUHA B KEIYJOYHOM COKE OMPEAESIOT Mo Tal-
JU1e JJ1s1 TiepecueTta (Tabyuia mpuiaraeTes).

Pexomenaauuu Kk opopmiieHu 0 padorel. [lonydueHHbIE TaHHBIE
0 OPMIISIIOT B BUJIC TAOJHUIIbI.

CopeprkaHue nerncruHa
(MMOJIB/T1/T/11)

ITokazarenb nepeBapuBaHus

KonnuectBo ocazika B KOH-
TPOJILHOM TIpoOe (MJT)

KonnuecTBo ocajika B ONBIT-
HOU TTpoOe (M)

BoiBoabl. Crenath BBIBOJIBI O COOTBETCTBUHU MOKAa3aTEIEH aKTHB-
HOCTH (EPMEHTOB JKEIYJOYHOTO COJASPKUMOro (hHU3UOJIOTUUECKON
HOpPME.

Tabauna nis nepecyera nNoKa3aresisi nepeBapuBaHUA

NMENCHHA B KeJYJI0YHOM COKe

Coneprxanue nerncuHa Conepxkanue mnemncuHa
IT IT
MMOJIbL/JI \ /11 MMOJIB/J1 \ /1
1 0,0143 0,5 20 0,2286 8
2 0,0229 0,8 215 0,2571 9
3 0,0286 1,0 22,5 0,2857 10
4 0,0429 1,5 23 0,3429 12
5 0,0485 1,7 24 0,4571 16
6 0,0571 2,0 25 0,5714 20
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Il 0,0714 2,5 26 0,7714 27
8 0,0771 2,7 27 0,9714 34
9 0,0857 3,0 28 1,200 42
10 0,100 3,5 29 1,4286 50
11 0,1057 3,7 30 1,6857 59
12 0,1143 4,0 31 1,9429 68
13 0,1286 4,5 32 2,200 77
14 0,1343 4,7 33 2,4572 86
15 0,1439 5,0 34 2,1242 96
16 0,1571 5,5 35 3,0286 106
17 0,1771 6,2 36 3,4286 120
18 0,1914 6,7 37 4,2857 150
19 0,2143 7,5

3amanue 2 Pacuer neOurta COJIIHOM KHUCIIOTHI U KUCJIOTHOTO KOM-
ITOHEHTA XKEIYJOYHOr0 COKa.

Lean paboThi: ompenencHue ae0UTa CONSHOM KHUCIOTHI M KH-
CJIOTHOT'O KOMIIOHEHTA IT0 HOMOTPaMMaM.

Xoa padorbl. B Hacrosmee BpeMs KHCIOTHOCTh JKEITYIOYHOTO
COAEPKUMOTO OMPEICIAOT METOJAOM TUTPOBAHUS, C IOMOIIBI) KOTOPO-
ro MOXHO B OJIHOW TOPIIMU BBISIBUTH CBOOOJIHYIO COJISTHYIO KHCJIOTY,
CBSI3aHHYIO COJISIHYIO KHCIJIOTY (KHUCIIOTa, KOTOpasi HAXOJUTCS B COEIM-
HEHUM C OeJIKaMH, MPOJyKTaMU UX MEepPEeBapUBaHUSA) U OOIIYI0 KUCIIOT-
HOCTh (CyMMYy BCE€X KHCJIOTOOOPa3YIOIIUX COCIUHEHUU KETyJA0UYHOIO
COAEPKUMOT0 — CBOOOJHOMN M CBS3aHHOW KUCIJIOTHI, OPraHUYECKUX KU-
CJIOT W KUCJIBIX OJIHO3aMeIIeHHBIX dhochaToB).

TutpoBanue oOuIeH KUCIOTHOCTH, CBOOOJHON U CBSI3aHHOU COJISI-
HOM KHCJIOTHI JKEIYJIOYHOTO COMepKuMoro mpoBoautcs menousto (0,1
N p-p NaOH) ¢ npuMeHeHueM WHAUKATOPOB ((peHondTanenH, Iaume-
TUJIAMH10a300€H30J1), KOTOPhIE€ B 3aBUCUMOCTH OT pH cpenbl MEHSIoT
OKpacky. KHuCIIOTHOCTB XeIyJJOYHOTO COAEPHKUMOTO OIMPEIEIISIIOT B OT-
NENbHBIX MopuMsax. Ha OCHOBaHMM TakuX MAHHBIX CYAST O COCTOSIHUU
KEJTyJA0UYHOT0 KUCIOTOOOpa30BaHus B TMHAMHUKE.

JIns  KOJNIMYECTBEHHOM XapaKTEPHUCTUKH KHUCIOTOOOpas3yrolen
(GYHKIIMU KETyKa BBIUUCISIIOT Ae0MT COJISIHOW KHCJIOTHI — abCOJIIOT-
HOE€ KOJIMYECTBO COJISTHOM KHUCIIOTHI, BBIJICJICHHOE 3a ONPEACICHHBIN
IPOMEXYTOK BpeMeHH — 14. {71 BIYMCICHUS 1eOUT-4aca MpeioKeHbI
(bopMyJIbl U HOMOTPAMMBI.
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B 3aBUCMMOCTH OT TOTO, KaKOW MOKAa3aTelb KUCIOTHOCTH XKEIy-
JIOYHOTO COJIEP>KUMOTO HMCIIOJIB3YETCSI MPU BBIYMCICHUH, PA3IMYAIOT
IeOUT cBOOOMHOMN U CBI3aHHOM COJITHOM KHCJIOTBI, a TAK)KEe OOIIEH Ku-
CJIOTHOCTH — KHACJIOTHOW NMPOAYKIHAU, KOTOPBIA ONPEAECTAOT UCXOI U3
BEJIMYMHBI 0OIIEH KHCIOTHOCTH.

Brraucnenune nqedrta CoMSTHOM KUCIOTHI 3HAYUTEIIHPHO YIIPOIIACTCS
IIPY UCIOJIb30BaHUU HOMOrpammel B.B. Kanmunnuenko. {ns Beraucie-
HUSI JeOUTa COJITHON KHUCJIOTHI COEIUHSIIOT JIMHEMKOW HAaHECEHHBIE Ha
IIPOTUBOIIOJIOKHBIX BETBAX KPHUBOU IMU(MPHI, COOTBETCTBYIOIINE 00BEMY
KEIIYIOYHOTO COAEPKUMOTO M KOHIICHTPAlMU COJITHOW KHCJIOTHI, B
MeCTe IIepecedeHUs HaXOoIIT 3HaUCHHE AcOnTA.

Jlns1 yrayOJIeHHOTO M3YUYeHHS KUCIOTO00pa3yromei PyHKINT JxKe-
JTyAKa W JJIS BBIYMCICHUS UCTUHHOTO JIeOUTa COJISTHOM KHCIOTHI PEKO-
MEHAYETCA HMCCIEIOBaTh KUCJIOTHBIM M IIEJOYHOM KOMIIOHEHTBI Ke-
JYJIOYHOTO COJIEPHKUAMOTO.

ITokazaTenu UCTUHHOIO JeOUTa COJISHOM KMCIOTHI BKIHOYAIOT BCIO
KMCJIOTHYIO TPOJYKIHIO, B TOM YHUCJIE TO KOJWYECTBO COJITHOM KHCJIO-
Thl, KOTOPOE€ HEUTpAU3YETCS TUIPOKAPOOHATOM >KEITYJIOYHOI'O COKa.
g ydera HEMTPAIM30BAHHOW YaCTU COJITHOM KHUCJIOTHI ONPEACIISIETCS
00BbEM KHCJIOTO M IIEJIOYHOIr0 KOMIIOHEHTOB U UCTUHHBIA AEOUT COJISI-
HOM KHCJIOTHI.

JI7s BBIYMCIIEHHUS KUCJIOTHOTO KOMITOHEHTA MOJIb3YIOTCS HOMO-
rpamMon, npemioxkeHHon M.X. IlanunsiHoM. Benuumnbel oObema Ku-
CJIOTHOTO KOMIIOHEHTAa W MCTUHHOIO JeOUTa COJSTHOM KHUCJIOTHI IOJTY-
YarT MPU COCIUHECHUH JIMHEMHOW HAHECEHHBIX HA KaXJIOW U3 KPAMHUX
JUHUN TIOKa3zaTeje o0bema M OOIIeld KUCIOTHOCTH JAHHOW MOPIUU
XKeIyJqouyHoro coka. Ha mepeceueHun cpeaHel JTUHUM HAXOIST HUCKO-
MbI€ BEJIMYUHBI.

PexoMenaauuu Kk opopMiIeHHIO padoThlI.

1. BrimosHuTe pacuer Ae0UTa CONSTHOM KHUCJIOTHI, €CIU 00BbEM
KelnygnouHoro cogepxkumoro — 40w, oOmas kuciaotHocth —/70
MMOJIb/JI.

2. BwimomaWTE pacdeT MCTUHHOTO AeOWTA COJSHOM KHCJIOTHI,
00BEMOB KHCJIOTHOTO KOMIIOHEHTA M IIEJIOYHOTO KOMIIOHEHTA, €CIIH
o0BbeM xKemynogHoro coka — 50 mi1, 061as KUCIOTHOCTH — 80 MMOJTB/J.
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BoiBoabl. CaenaTh BBIBOJBI O COOTBETCTBHUH ITOJIYyYCHHBIX pe-
3yJIbTATOB (hU3UOJOTHUYECKOU HOPME.

KoHTpoJibHbIE BOIPOCHI

1. CocTtaB %eaya04HOr0 COKaA.

2.  Ponb CONSIHON KUCIIOTHI.

3. Otnuume cekpenuu (PyHIATLHOTO M MUJIOPUYECKOTO OTHe-
JIOB JKEJTyJIKA.

4.  3HadeHuE OmnbITa "MHUMOTO KOpMJIECHUS" JJis1 TOHUMaHUS
MEXaHU3MOB KEJITYJIOYHOU CEKPEIUU.

5.  Jlokanu3amms IEHTpa CEKPETOPHBIX HEPBOB JKEIyIKA.

6. OcHoBHbIE (Da3bl )KEITYIOUYHON CEKPEIIUH.

/. AHamu3 KJIACCHMYECKUX KPHUBBIX JKEIYJAOYHOH CEKpEeIrd II0
N.II1. ITaBnony.

JlabopaTopnasi padora Ne8 IlepeBapuBaroliiee aeMcTBUE MOKE-
JyJAOYHOTO COKA Ha YIJIEBObI, OCIIKH, )KUPHI BiIusHme xeman Ha )KUPBI

Heab padoThI: OLICHUTH POJb MOJKEIYIOYHOMN Kelie3bl B IPO-
LECCE MUIIEBAPEHHUS.

3aganuel OueHUTH OB MOIKEITYAOYHOM KEJIE3bl B MPOLECCE
MUILIEBAPEHUS.

Xoxa pa6otbl. 1. B n1Be npoOupku Hanmth 110 1 Mt 1% pactBopa
KpaxMaiia, 100aBUTh B KOXKAYI0 MpoOUpKy 1o 1 karuie pactBopa ioaa —
pacTtBop cuHeeT. B ogHy u3 mpoOupok n00aBUTH | Karuio MOKeTy-
I04YHOrOo coka (pacTtBop ooOecuBeunBaercs). llomkenyqodHbiii COK
npeaaputesbHo pasomat: 1:200, 1:400, 1:800, 1:1000. Crenens pas-
BEJICHUSI COKa XapaKTEPHU3YET €ro akTUBHOCTh M BBIPAXKAETCS B yCJIOB-
HBIX (PEPMEHTHBIX €IUHUIIAX.

1. B tpu npobupku nomemaroT o 1 mi 1% pactBopa kpaxmaina. B
npooupky Nel moOaBiSIOT MOMKEITYJOYHBI COK B Pa3BEACHUU
1:100; B Ne2 — 1:400; B Ne3 — 1:800.

[IpoGupku mocraButh B Tepmoctar mpu t = 37°C wa 15 munyr. 3a-
TEM B KaXAYH OpOOUpPKY 100aBisAOT Moa. OTCyTCTBHE MOCHHEHUS
CBHUJICTEILCTBYET O MEPEBAPUBAHUY Kpaxmasa.
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3. B npo6upku NeNe — 1, 2, 3, 4 manuth 1o 1 mi 0,1% pacTBopa xazeu-
Ha B 0,1% pactBope coanl. B mpoOupky Ne 1 no6aButh 1 mi quctum-
JUPOBaHHOM BOJIbI, B TpoOupku NoNe 2. 3, 4 — momKe yIO9HbI COK
B pasBenaennu 1:100, 1:400, 1:800 coorBeTcTBeHHO. Bee mpoOupku
IIOCTaBUThL B TepMocTaT npu t = 37°C Ha 15 MuHYT. 3aTeM B KaXKIyIO
npoOupKy 100aBUTh /—8 Kamenb yKCycHOU KucaoThl B 90% criupre.

Ecnn xa3zenH He NepeBapwuiiCs, B PACTBOPE MOSBISIETCS ''KOJBIO
MyTu". B 1 MJI mOIKeIy104HOTO coKa OyJIeT COJepKAaThCs CTOJIBKO yC-
JIOBHBIX €IMHUI] TPUIICUHA, KAKOBO €r0 Pa3BE/ICHUE.

4. B Tpu npoOupKku HamuTh Mol Ml menoyHoro TpuOyTupuHa, q06a-
BUTh B MPOOHMPKY mo 1 M MOMKETYIOYHOIO COKa B pPa3BEACHUU
1:100 — Nel, 1:400 — Ne2, 1:800 — Ne3 cootrBeTcTBeHHO. IIpoOupku
noMecTuTh B Tepmoctar npu t = 37°C Ha 30 MuH. 3aTeM B KaXIyIO
npoOupKy A00aBUTH Mo | Karie UHIAUKATOpa — HEUTpaIbpoT. MHau-
KaTOp B IIEJIOYHOW CPElIE€ UMEET KEITYI0 OKPACKY, a B KHCJIOU — Po-
30ByH0. [Ipy HanMumMu KUPHBIX KUCIOT B PACTBOPE OH UMEET PO30-
BYKO OKpacKy. Pa3BemeHne coka COOTBETCTBYET KOJHUYECTBY YCIIOB-
HBIX (PEPMEHTATUBHBIX SIUHUIL B 1 MII.

Pexomenaauuu k ogpopmiieHrI0 padorbl. Onucars NOJIy4YECHHBIE
pe3yJIbTaThl, YKa3aTh (PEPMEHTATUBHYK) AKTUBHOCTh B YCIIOBHBIX €]IU-
HUIIAX.

BriBogpl. Choenath BBIBOABI O MEPEBAPUBAIOIIEM JIEUCTBUU TOA-
KEJTyJI0YHOI0 COKa Ha YTJI€BOJIbI, OCIIKU, )KUPbI

3aganue 2 V3yyuTh BIUSHUE JKEITUU HA KUPHI.
Iesanb padoThI: BHIABUTH BIUSHUE KEITUU HA KUPBHI.
Xoa padorsl. [loMemaroT B BOPOHKA OyMakHbI€ (PUIBTPHI, TPEABAPHU-
TEJLHO CMOYEHHBIC OJIMH BOJIOM, ABa APYTUX JKEJIUbIO. Y CTaHABIMBAIOT
BOPOHKH B CTOSIIIIME B IITATUBE MPOOUPKU ¥ B BOPOHKU HaJIUBarOT mol0
MJI pacTUTEIBLHOrO Macjia. B TpeThi0 BOPOHKY HaJIMBAIOT Ipenapar
AMYJILTUPOBAHHOTO PACTUTEIBLHOTO Macia, MOJYYEHHOTO C MOMOIIbIO
XKelmur (Macjao M Kelyb THIaTeabHO nepememmBatorcs 1:1). Uepes 45
MUH OMNPEIEISIOT KOJUYECTBO MPO(PUIBTPOBABIIETOCS KUpa B IPOOUp-
Kax.

Brnusiaue skemun Ha KUPBI MOKHO HAOIIO/IaTh M JIPYTHUM CIIOCO-
OOM: Ha MPEIMETHOE CTEKJIO HAHOCAT KaruTko BOJABI U Karulto xemun. K
KKJI0W Karuie 00aBIISIIOT HEOOJbIIOE KOJUYECTBO PACTUTEIHHOTO
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MacJja, MepeMelInBalOT U pacCMaTPUBAIOT COAEPKUMOE 00€HX Karlelb
T1O/]1 JIYTIOH.

Pexomenaauuu K oQopMJIeHHI0 PadOThI. ONPEICIUTE U 3aIlU-
HIUTE Pe3yJbTaThl PUIBTPAILIMU PACTUTEIHLHOTO Maciia yepe3 (PuibTpsl,
CMOYECHHBIE BOJOM M KEMYbI0. 3apUCYUTE B TETPalb, KaK pacIpeess-
€TCA JKUP B KaIlUIe BOAbI U KAIUIE KEITYU.

BoiBoabl. Ha ocHOBaHMM MOJIy4YEHHBIX PE3YJbTATOB OOBSICHUTE
BIIMSTHUC JKETYU HA JKUPBI.

KoHTpoJibHbIE BOIPOCHI
CocraB (hepMEeHTOB MAHKPEATHIECKOTO COKA.

@®a3bl BHEMITHECEKPETOPHOTO TPOLECCA MOKETYAOUYHON JKEIIE3BI.
Kakumu MmeTo1aMu MOKHO UCCIIEIOBATh BHEITHECEKPETOPHYIO (PYHK-
L0 TIOJKEITYIOYHOM KeJe3bl y yeaoBeKa?

3HaYCHUE KOMIIOHEHTOB KEJIUYH B NTUILEBAPCHUMU.

Oco0EHHOCTH MEXaHU3MOB PETYJISIIIUN KETYEBBIICIICHHUS.

CocraB (hepMEHTOB KUIIIEYHOTO COKA.

XapacTepucTrKa MOJ0CTHOTO U MPUCTEHOYHOTO NuilieBapenus (mo A.M.
VYroneBy, 1972) B KUIIICYHHUKE.

MexaHu3MBI IPOLIECCOB BCACHIBAHUS B KUIIICUHUKE.

. Kak OTPAa3snuTCsa Ha NIUIICBAPCHHUN B KHIICYHHUKEC BBCICHUC clraboro

pacTBOpA COJISTHOW KUCIIOTHI Y€pe3 30H]I HEMOCPEACTBEHHO B JBEHA/IA-
TUNEPCTHYIO KUIIKY?

JlaGopaTtopnas padora Ne9 OOHapyxeHue tunuaoB. PactBope-
HUE U AMYJIbTUpOBaHue XUpoB. OnpesienieHne Mo JHOTO U KUCIOTHOTO
qrclia KUpa

Il1an 3ausaTus

1. TeopeTndeckas 4acTb.
2. BeimosiHeHre 3aJaHui TI0 TeMe 3aHSITHSI
3. KoHTpoasHbIe BOMPOCHI

Heab padoThl: U3y4YUTh METOABI OOHAPYKEHUS JIMIUAOB U UX

CBOMCTBA

1. TeopeTn4eckasi 4acTh.
JIunugamMu Ha3bpIBAOT OOJBUIYIO M pa3HOOOPA3HYIO TPYIILY Be-
IIECTB TKAHEW XUBOTHBIX U PACTEHUH, KOTOPbIE MOTYT OBITh 3KCTPAru-
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POBaHbl U3 HUX HEMOJSPHBIMH PACTBOPUTEISIMU: dPUPOM, OCH30JI0M,
XJIOPO(OPMOM, METPOIICHHBIM 3PUPOM H JIp.

JIunuael MOXKHO pa3feiauTh Ha JABE OOJBIIME TPYIIbI: HEUTpab-
HBIC KUPBI (AUITIIULEPOSbI) U KUPOMOJAOOHBIE BEIIECTBA, Ha3bIBae-
Mble gurnonaamu. K nmunoungam oTHocsAT BockH, pochomunuasl (dhocda-
TUTHI), TIUKOJUIIUJIBI, CTEPOUbI, PACTBOPUMBIEC B KUPaX MUTMEHTHI
(KapOTHUHOU/IBI, XJIOPODUILIT) U JKUPOPACTBOPUMBIC BUTAMUHBI.

B opranusme JKUBOTHBIX U PACTEHUH JIUMUBI HAXOASTCs B (hopme
3aMacHOro >KHpa W BXOMST B COCTAaB CTPYKTYPHBIX KOMIIOHEHTOB Kle-
TOK. 3amacHOM XUP OTKJIAJBIBACTCS B OMPECICHHBIX YacTsIX OpraHu3-
Ma JKHBOTHBIX U PACTCHHM, UCIIOIB3YETCS] B KAUECTBE AHEPTETHUECKOTO
MaTepuaia, CoJIep)aHWe ero 3aBUCUT OT MHOTHUX (pakTopoB. Jlumumbl
CTPYKTYPHBIX KOMITOHEHTOB KJIETOK (IIUTOIUIa3MaTUYECKUE JIMITHUIBI)
BBITIOJIHSIIOT Pa3IMUHbIE OMOJIOTHYECKUE (PYHKIIMH M COJCpP’KaHHUE UX B
KJIETKaX IMOCTOSHHO.

MaccoBasi 1015 JIMITKIOB B OpPTaHU3ME YeJIOBEKa HE IMPEBBINIACT
00b19HO 10-20 %, B opranusme >KMBOTHBIX OHA MOKET Jocturath 50 %.
MaccoBast 107151 JTUIUAOB B TIEPECUETEe HA CYXYH0 MacCy CEMSH IIICHHU-
IbI, P>KH, STAMEHsI cocTaBisieT 2-3 %; oBca, KyKypy3sl, npoca — 4-6 %;
JIbHA, KOHOMIN, TTojcoyiHeunnka — 30-50 %; xnomuaruuka, con — 20-30
%; maxa, xiremeBuHBI — 50-60 %; kapTodens, cBekibl, opomei — 0,1-1
% OT CBIPOI1 MacCCHhl.

JIumu el MOJTOKA HOCAT 00Iee TeXHUYECKOe Ha3BaHUE: MOJIOYHBIN
Xup. B ero cocraB BXOIAT: HEHUTpaIbHBIC JXHUPHI (TPH-, AU- U MOHO-
AlUITINIEPUHBI, CBOOOAHBIE JKUPHBIE KUCIOTHI), (hochomunuasl (rias-
HBIM 00pa3zoM pochaTuauiaxoauHsl U ¢pochaTuInIdTaHOTaMUHBI), CTe-
puHBI (B OCHOBHOM XOJIeCTepHH) M TJIMKOJHUNUABL. COCTaBHBIE YacTH
MOJIOYHOTO JKHpa COJIEPKATCA B JKUPOBBIX MIAPUKAX, 000JOYKE KHUPO-
BBIX IIIAPUKOB U B BHUJC CIEIOB — B MOJIOYHOH CBHIBOPOTKe. MaccoBas
JI0JIs1 MOJIOYHOT'O KHpa B MOJIOKE Kojeoiercs B npeaenax 2,8-5 %. Ot
oO1elt Macchl MOJIOYHOTO JKUPaA Ha JOJII0 TPUAIMIITIUIIEPUHOB TTPUXO-
mutcst 98-99 %.

HetitpansHble KHPBl (KHPBI, TPUALMIITITUICPUHBI, allHITIAIICPO-
JBI) — 3TO CIOXKHBIE d(PUPHI TpeXaTOMHOro cnupTa riauueposa (1,2,3-
MPOIAHTPUOJIA) U KUPHBIX KUCTIOT. B 3aBucHMocTH oT ymncna stepudu-
IIUPOBAHHBIX THAPOKCUIBHBIX TPYII TIHIEpoia (TpH, JBE WM OJHA)
pasInyaroT COOTBETCTBEHHO TPHAIMIITIUIIEPOIIBI, THAITMITIUIICPOIIB U
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MOHOAUWJITIUIEPObl.  TpUalMITIMIEpOIbl  COCTABISIIOT  OCHOBHYIO
MacCy MPUPOJHBIX KHUPOB. [10ATOMY TEpMHUH TPUALMITIMIEPOT YACTO
UCIIOJIB3YIOT KaK CHHOHUM TEPMHHA KUP WM HEUTPAJIbHBIN XKuUp. Mo-
HOQIWITIUIEPOJIBl M TUALMITIUIEPOJIBI XOTS U MPEACTABIAIOT CO00M
BaKHBIC MPOMEKYTOUYHBIE TTPOAYKTHI JIUMMUAHOTO OOMEHA, HO B COCTaBE
IPUPOJHBIX KUPOB BCTPEUAIOTCS B MAJIbIX KOJIMYECTBAX.

O
|
CH; -O-C-R;
O
|
CH-O-C-R;
O
|
CH, -O—C-R;
Tpuanuirauuepodt

B dbopmyne Ry, Ry, Rz - octaTku xupHbIX KucinoT. HomeHnkmatypa
HEUTpAJIbHBIX JKUPOB OCHOBBIBACTCS HAa HA3BAHUSIX >KUPHBIX KHCIIOT,
BXOJSIIIIMX B COCTaB UX MOJIEKyJ. Hampumep: TpucTeapuH, TpUnajibMu-
THH, 0JICOAUNIATbMUTHH, 0JIEOCTEAPOTAIbLMUTHH U T.1.

B cocTtaBe nmpupoAHBIX alWITIMIEPOJIOB HAWIEHO HECKOJIBKO Jie-
CATKOB Pa3JIMUYHBIX >KUPHBIX KHUCJIOT. Bce OHM OTIMYarOTCs APYr OT
Ipyra JJIMHON YTJIEBOJOPOJHOM I1I€MH, CTENEHbI0 HEHACHIIIEHHOCTH,
YHCJIOM U MOJIOKEHUEM JBOWHBIX CBA3EU U T.J.

B cocraBe xupoB coaep)kaHWE HEHACBIIICHHBIX >KUPHBIX KHUCJIOT
BBIIIIE, YeM HACHIIMIEHHBIX. OCOOEHHO 3TO 3aMETHO B KHpPaxX OpraHU3-
MOB, KUBYIIIUX MPU HU3KUX TEMIIEpAaTypax. ITO CBSI3aHO CTEM, YTO He-
HACBIIIIEHHBIC XUPHBIE KUCJIOTHl UMEIOT 00jiee HUBKYIO TeMIIepaTrypy
MJIABJICHUS M COZIEPIKAIIe UX HEUTPAIbHBIC )KUPBI OCTAIOTCS KUJIKUMHU
naxe npu temreparype Huxe S5 °C. HeHachIlieHHbIE KUPHBIE KUCIIOTHI
peo0JIaIatoT B paCTUTEILHBIX )KUPaX, HA3bIBAEMBIX MaclIaMHu.

[IpucyrcTBUEe B XKHUpax OOJBIIOrO KOJHMYECTBA HEHACHIIICHHBIX
KUPHBIX KUCJIOT NPUAAET UM KUJIKYIO KOHCUCTECHIMIO, COACPIKaHNE
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MPEUMYIIECTBEHHO HACBIIMICHHBIX JKUPHBIX KUCIOT — TBEPIAYIO KOHCHU-
CTEHIIMIO ITPY KOMHATHOW TeMIlepaType.

O npupoje v Ka4ecTBe KUpa MOKHO CYJIUTh IO €ro (PU3nYeCKuM
U XMMHUYECKUM BEJMYMHAM, Ha3bIBaeMbIM KoHcTaHTamMu. Cpeau pusu-
YECKMX KOHCTAHT >XUpa HauOOoJbllIee 3HAYEHHE HMEIOT: IJIOTHOCTb,
BA3KOCTh, TEMIIEpATypa IUIABJICHUS W OTBEPJICBAHUS; CPEAU XHMUYE-
CKHUX (Ha3bIBAEMBIX «UUCIAMMY KUPA) - HOJHOE YKCIIO, KUCJIOTHOE YHUC-
JI0, YUCJIO OMBUICHUS ¥ 2(UPHOE YUCTIO.

Ilepen omnpenenieHUEM KOHCTAHT XHUP Pa30rpeBarOT B TEPMOCTATE
npu 55-60 °C, B 3TOM ke TepMocTare ero GuiIbTPYyIOT 4epe3 CyXou Oy-
MaXKHbIM (UIBTP. 3aTE€M OXJIAXKIAIOT 10 KOMHATHOW TeMIlepaTyphl U
UCIIOJIB3YIOT JUISl UCCIIEIOBAHUS.

KadecTBeHHBIE peakiui Ha JUMUALI JAIOT BO3MOKHOCTh O3HAKO-
MUTBCSI C HEKOTOPBIMU MPEJICTABUTEIISIMU 3TUX COEUHEHUN U UX CBOM-
CTBaMH.

2. BpInoJiHeHH e 32JaHUI [0 TeMe 3aHATHSA
OOHapyxeHHe TIMLIEePUHCOAEPKAUX JUITHIOB.
AKpoJienHOBasi mpooda.

B ocHOBe peakiuu JeKUT CIOCOOHOCTh TJIMIIEpUHA MIPU HarpeBa-
HUU TEPSATHh BOAY W MPEBPAIIAThCS B aKPOJCHH - HEHACHIICHHBIN allb-
JIETU]] C PE3KUM 3aI1aXOM.

C nmoMouipo 3TON peakiuyu 0OOHAPYKUBAIOT TIULIEPUH, BXO AN
B COCTaB HEUTPAJIbHBIX KUPOB U POCHOTUTINIOB.

Peaxmuevl: pactutenbHoe Macio; ruapocyibpar kamug (mo-
POIIIOK); BOCK.

Xo0 pabomui: B cyXyro mpoOUpKY BHOCAT 1-2 Karuiym pacTuTeNb-
HOTO Macjia U Ha KOHYHMKE IINaTels MOPOIIOK TMApOoCcyb(aTa Kayus.
HarpeBatotr 10 mosiBiieHUsI O€JIbIX MApOB aKpOJEHUHA C PE3KUM CIHEIU-
¢uueckum 3amaxoM. [IponenbiBaoT 3Ty *e paboTy ¢ KyCOYKOM BOCKA.
OO6pazoBanue akposienHa He HaOmogaercs. [Ipu opopmieHun TaHHOTO
OTIBITa B TETPAJAM CIEAYET HaAlUcaTh YpaBHEHUE peaKIiuu 0Opa30BaHUS
aKpoJICHUHA.

PacTBOpeHune u 3MYJIbIMPOBAHHUE )KUPOB.

Kupbl pacTBOPSIOTCA B OPraHMYECKUX PACTBOPUTEISIX U HE pac-
TBOPAIOTCA B BOJIE. DMYJIbITUPOBAHUE KUPOB (PAaBHOMEPHOE pacripesie-
JIEHWE B PacTBOPE) MCIOIB3YETCS B TEXHUKE W OBITY ISl yAAJICHUS KH-
pa. B opranusme 4denoBeka TOJIBKO dMYJbIHUPOBAHHBIE JKUPHI MOJBEP-
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ralorcsi  JCHUCTBUIO  (EPMEHTOB M  pacmajalroTcs Ha  Oosee
MPOCTHIC MPOTYKTHI.

Peaxmueswi: pactutenbHoe Maciio; 0€H3UH; dTUIOBBIN criupT; 1 %
pactBop simuHoro Oenka; 10% pactBop ruapokcuaa Hatpus; 10%
pacTBop kapOoHaTa HaTpus; pacTBop Mbuia; H,0 nuctunnupoBanHas.

Xo0 pabompwi.:

1). B 2 npoOupKu BHOCAT IO 3 KaIlJIM PaCTUTEIHHOI'O Maciia U 3a-
TeM 100aBistoT 1o 10 xkanens: B 1-10 poOupKy—OE€H31MHA, BO BTOPYIO -
ATUI0BOrO criupta.' [IpoOupKu BCTPSIXMBAIOT U HAOJIOJAIOT pacTBOpE-
HUE )XKUPa TOJIBKO B MIEPBOM MPOOUPKE.

2). B 5 npoOupoK BHOCAT 1O 2 KaIlJId PACTUTEIBHOIO Macjia M 3
KaIId JUCTUJUIMPOBAHHOM BOJIBI. 3aTeM J00aBJISAIOT MO 4 Kariu: B 1-10
npoOUpPKy—pacTBOpa OeyKa, BO 2-10 MPOOUPKY—THUAPOKCUIA HATPHA,
B 3-10 - OukapOoHara HaTpus, B 4-I0—MBUIBHOTO pacTBOpa. 5-s Mpo-
OupKa CIY>XUT 151 KOHTPOJIAL.

[Tpobupku BcTpsixuBaroT. Bo Bcex mpoOupkax, kpome S5-oif, Ha-
OmomaeTcss 00pa3oBaHME yCTOMYMBOW AMYJIBCUHU, & B 5-0M MpoOHpKe
MPOUCXOUT PACCIOCHHUE BOJIBI U KUPA.

OnpenesieHue HOTHOTO YUCJIA JKUPA

Hoanoe umen0 XapakTepusyeT HAIH4UE B COCTAaBE )KUPa HETIpe-
JENbHBIX (HEHACHIIICHHBIX) KUPHBIX KUCIOT. Ero BhIpa)karoT Maccom
iona (B r), Kotopas MoxeT ObITh cBsizaHa 100 r xupa. [lo Benuuune
HOMHOTrO Yncia CyIaT O HaTYpajJbHOCTH KHpPA U U3MEHEHHUSIX, KOTOPbhIE
MOTYT TIPOUCXOUTH TIPU €T0 XPAHCHUH.

MoHoe YnCiIo ONpeseNsioT Ha OCHOBE PEaKIHU HPUCOCTHHEHHS
10J1a IO MECTY JBOMHBIX CBA3ECH:

...-CH=CH-...+J)=...-CHJ-CHJ - ....

[Ipu KOMHATHOM TeMIiepaType MOl pearupyer ¢ KUCIOTaMH, BXO-
ISUIAMU B COCTaB KHpPa, OYEHb MEJJICHHO; MPHU HarpeBaHUU MPUCOESI-
HEHHE Mo/a uaeT HepaBHOMEpHO. bojiee MHTEHCUBHO pearupyror ¢ He-
npeAeIbHBIMA KHUCIIOTAMM JKMpa COCIMHEHUS Mo/a ¢ IPyruMU Tajaou-
namu (xsopom, 6pomom). IToaTomy ObUTA TIPEAJIOKEHBI METOJBI OIpe-
JIeJICHUS MOTHOTO YUCTIa, B KOTOPBIX MO/ 3aMEHUIIM €r0 COCTUHEHUSIMU
¢ ramougaMu. ['t00ab IPEeAJIOKUIT 1JIsI ONIPEAETICHUS KOTHOTO YUCTIA I0-
TOBUTH pacTBop Hoaa ¢ cyiemoit (HgCl, + 2J, = Hgd, + 2JCl), I'anyc
OPUMEHUI pacTBOp OPOMUCTOTO HoAa.
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ITonHOE HACHIIICHUE ABOMHBIX CBSA3CH IMPOUCXOJUT TOJIHKO B TOM
cinyuae, eciu macca ramousa Ha 60-100 % Briiiie TeOpeTUUECKOM.

MopmHble unciIa HEKOTOPBIX JKUPOB M MAcell MMEIOT CIEIYIOLIHe
BeNIMYUHBL: MonouHbii xup — 24+45, roBsxuii — 32+47, CBUHOW —
4666, xutoBblid 108+130, xup neyenu tpecku — 118+186, kokocoBoe
Maciio — 8+12, xnonkosoe — 100116, noxconneunoe — 119+136, npug-
Hoe — 175+201, Gapanwuii - 31+46,
KOHCKUM - 71+86.

Kup BBIACPKUBAIOT C M30BITKOM pacTBOpa OpOMHCTOro Hoja B
JeHOU YKCycHOUM kuciote (pactBop I'anyca). [Ipu sTom mpoucxoaut
NPUCOCIMHEHHUE H0/1a TT0 MECTY IBOMHBIX CBS3EH KUPHBIX KUCIIOT:

-CH=CH-..+BrJ—/—  -CHBr-CHJ -

[Tocne BbIAEpKUBaHUS HU30BITOK OPOMHUCTOTO MOJa pasiararT
BOJIHBIM PAaCTBOPOM HMOJUAA KAJIUS:

BrJ + KI—— KBr + J,,
BBIJICTIMBIIHIICSA WO OTTUTPOBBIBAIOT PACTBOPOM THOCYJIb(paTa HATPHUSI:

Jo+ 2Na,S,0; —> 2NalJ + Na,S,04

Xoo pabomer B xon0Oy Bmectumoctbto 300-500 mu ¢ mpureproi
cTekassHHOW mpoOkoit BHocaT 0,4-0,5 t xwupa (0,1 r pacTuTenpHOTO
MacJja, KUTOBOT'O WM PBIOBETO KUpa) U pacTBOPstOT ero B 10 mit xio-
podopMa MU YETHIPEXXJIOPUCTOTO yrieponaa (omnbiTHas npoba). B apy-
T'YIO0 TaKylo e KoJ0y BHOCAT 10 MJI TOro e pacTBOPUTEINS, HO 0€3 KH-
pa (koHTposbHas mpoba). B 06e ko0l U3 OOpETKHU MPUIUBAIOT MO 25
M pactBopa ['aHyca, mepeMenInBarT, 3aKpbIBAIOT MPOOKAMU U CTABSIT
B TeMHOe MecTO Ha 30 MUH, MEPUOTUYECKHI BCTPSIXUBASI.

[To ucTteyeHnn yka3zaHHOTO BpeMEHHU B 00€ KOJIObI JOOABIISIIOT IO
10 mi pactBOpa ¢ MaccoBOW KoHIeHTpanuen hoauaa kamus 15 1/100
MJI, COJAEPKMMOE TIEpeMEIIMBalOT U npwimBaoT Kk HemMy mo 100 mu
CBEXETPOKUIISITYEHHON OXJIAXKICHHOW IUCTUJUIMPOBAHHOM BOJbI, OIO-
JacKuBas €10 MpoOKy. BeiaenuBiuiica Hoa TUTPYIOT pacTBOPOM C KOH-
neHtpanuei tTuocynbdara Hatpus 0,1 Monb/1 10 c1aboXKeATOro IBETA.
3aTeMm BHOCAT 1 MJI pacTBOpa ¢ MaccoBOM J0JIEH OKJICUCTEPEHHOTO
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kpaxmana 1 % v mpogoKaroT TUTPOBAHUE MO KAIUISIM JI0 MCUE3HOBE-
HUs cuHel okpacku. KonOy 3akpeiBaroT MpoOKOW W MHTEHCHUBHO BCTPSI-
XMBAIOT JI0 M3BJICYEHUS MOJa, ocTaBiierocs B pactsopurene. [Ipu mo-
SBJICHUM CHHEH OKpPACKW TUTPOBAHUE MPOJOJDKAIOT 0 OOecIBEeuHBa-
HUSL.

O0BeM pacTBOpa THOCYJIb(aTa HATPUs, U3PACXOIOBAHHBIN Ha BCE
STaIbl THTPOBAHHS KaXI0il poOkl, 3anuckBaoT. MomaHoe uncio (M.4.)
PaCcCUYUTHIBAIOT MO hopMyJIe:

~(v-1,)-0,01269-T-100
m

U.u.

rae (L-v;) — pa3sHOCTh MEXKAY 00bEMaMU PACTBOpA C KOHIICHTpAILMEH
tuocynbdara HaTpus 0,1 MoOJb/JI, U3pacXOJOBAaHHBIMU Ha TUTPOBAHUE
OIBITHOM (V1) ¥ KOHTPOJIBHOM (L) TIPOO, MII;

0,01269 - macca ioga B rpaMmax, COOTBETCTBYIOIas 1 MJ pacTBopa ¢
KOHIIeHTpanuen Tuocynbdara Hatpus 0,1 monb/;

T - TUTp pacTBOpa THOCYJIb(aTa HATPHUS;

M — mMacca xupa, T.

Peaxmuser Xup >XKUBOTHBI WM pacTUTENbHBIN (QUIBTPOBAH-
HBII); XJI0po(OpM WM YETHIPEXXJTOPUCTHIN YTIIEPOJ, PaCTBOP C KOH-
neHtpauuei Tuocynbdara Hatpus 0,1 mMoib/n; pacTBOp HoOaUIA KaIus
(15 r oauaa xamus BHOCAT B MEPHYIO KOJIOY BMecTUMOCThIO 100 M M,
pacTBOpsis, 00bEM JOBOJAT O METKH BOJOW); BOJA, TUCTUIUIMPOBAH-
Hasl; paCTBOP O MAaCCOBOW JOJIEN OKJIIEUCTEpEeHHOTO Kpaxmaina 1 %; pac-
TBOp ['anyca (B 825 M NneasHOW YKCYCHOW KHUCJIOTBI pACTBOPSIOT MPHU
HarpeBanuu 13,8 r oga. OxnaxaaroT U 25 MIJI 3TOTO PacTBOpPA TUTPYIOT
pacTBOpOM C KOHIlEHTpauueil tuocynbdara Hatpus 0,1 Monw/a. Haxo-
T 00bEM pacTBopa TUOCYIb(daTa, MOWEANA HA TUTpOBaHHE | M
OPUTOTOBJIEHHOTO pacTBopa Kojaa (1-e turpoanue). OtmepuBaror 200
MJI JIEJTHOW YKCYCHOW KHCIJIOTHI M ONPWJIMBAIOT K HeW 3 M Opoma, co-
TNEPKUMOE ITEPEMEITUBALOT.

K 5 mu nonyuenHoro pactsopa 6poma no6asistotr 10 M pactBopa
C MacCOBOW KOHIEHTpauuen nonnaa kamms 15 r va 100 Mt 1 TUTPYIOT
pacTtBopoM THOCyNbbhara HaTpusa — 0,1 monb/n. Haxoasat o0bem pacTBo-
pa THocyib(dara, MOUIEANIET0 HA TUTPOBAHUE | MJ MPUTOTOBIECHHOTO
pacTBOpa 6poma (2-e¢ TutpoBanue) [Ipy mepBoM U BTOPOM TUTPOBAHHSIX
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B Ka4€CTBE MHAMKATOPA UCIOJB3YIOT PACTBOP OKJIECHCTEPEHHOTO Kpax-
Mmana. [locne TurpoBaHu pacCUUTHIBAIOT 00BEM pacTBOpa Opoma, KO-
TOPBIM HY>KHO MPUJIUTH ISl YABOEHUS COJIEP’KAHUS TAJIOHUIA B OCTaB-
mmxest 800 M pacTBopa iona mo gopmyne: A = B/C, rne A - Tpedye-
MBIl 00beM pacTBopa Opoma, mi; B — Haxomar ymHoxxkeHuem 800 Ha
o0beM THOCyJb(aTa B MJI, MOLIEAIINNA Ha TUTpOBaHUE | MJI pacTBopa
iona (1-e TutpoBanue); C — o0beM THOCYNIbGATa B MJI, MOMIEIIINN Ha
TUTpoBaHue 1 M pactBopa Opoma (2-e TutpoBanue). [locne cMmemmBa-
Hus B 1000 mur mosmyyeHHOTO pactBopa ['aHyca MOKHO COIEpKATHCA
13,2 v homa. Ecii OKOHYATEIBHBIM PACTBOP CIHMIIKOM KPENKHU, €ro
Pa30aBISAIOT JEASTHON YKCYCHOM KUCIOTOM.
OnpenesieHre KMCJIOTHOTO YHCJIA KUPA

KucinotHoe 4mciio XapakTepusyeT HaJIuduhe B >KHpPE CBOOOIHBIX
KUPHBIX KUCIOT. OHO M3MEpSETCS MAcCOM THUAPOKCHIA Kaius (B MT),
MOIIIEC/IIIEr0 Ha HEeUTpaIu3amuilo CBOOOTHBIX JKHPHBIX KHCIOT, COACp-
xkamuxcs B 1 T xupa. KuC1oTHOE 4nciio pa3sHBIX COPTOB CBEKETO JKHPa
00bIYHO He mpeBbimaet 1,2-3,5. [Ipu XxpaHeHUU NPOUCXOIUT TUIAPOIIN3
aIMJITIIAIIEPOJIOB, KOTOPBIM MPUBOJIUT K HAKOIIJICHHUIO CBOOOIHBIX YKHP-
HBIX KHCJIOT U CHHKEHHUIO, BCJICJACTBHE ATOT0, Ka4eCTBa JKHPA.

Merton onpeneneHus KUCIOTHOTO YKcia (KUCIOTHOCTH) OCHOBAH
Ha TUTPOBAHUU CBOOOJHBIX KHUCIOT KHpa CIUPTOBBIM PACTBOPOM TH/I-
pokcuma kKaaus. ['mapokcupa kKaimsi M30paH IS TUTPOBAHHS IOTOMY,
4TO 00pa3yroNecs KajaueBble MbUIA JydIlle, YeM JAPYTUe, pACTBOPUMBI
B YCJIOBHSIX OIIBITA.

Xoo pabomwi. B kon0ouky BMecTuMOCThi0 50-100 Myl HanmuBaroT

paBHbIE 00BEMBI 3TaHONa U dPupa (1Mo 5-7 M KaxI0ro), 100aBIgOT 3-
4 xamm pactBopa (eHondTaleuHa W COACPKUMOE HEUTPAIU3YIOT,
npuOaBIIsAs MO KaIjIsiM PacTBOP ¢ KOHIICHTPAIMEH THIPOKCHIA Kallis B
stanoje 0,1 MoJb/11 10 MOsIBIIEHHS C1a00-PO30BOT0 OKPAIIMBAHMS.
B npyroii Takoii e koj10€ B3BEIIMBAIOT HA aHAIUTUYECKUX Becax 2-3 T
KUpa, TPWIMBAIOT K HEMY IPUTOTOBIICHHYIO HEHUTPAJbHYIO CIHUPTO-
3(UPHYIO CMECh U COJIEPKUMOE MEPEMEITUBAIOT A0 MOJTHOTO pacTBOpE-
Hus xkupa. Jlo6apmstoT eme 1-2 kamu pactBopa dheHondTarienHa u co-
JICP)KAUMOE TUTPYIOT paCTBOPOM C KOHIICHTPAITUEH THIPOKCH/IA KaTus B
stanose 0,1 Moib/1 10 c1abo-po30BOTO OKpaIIMBAHUS, YACPKUBAIOIIIE-
rocst 30 cexyHI.
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Kucnornoe uucino (K.Y.) paccuuthiBatoT no gopmyiie:

_v-561-T
m

K.4.

r7ie L - 00BEM pacTBOpa C KOHIIEHTpAIMEH THIPOKCHIA KA B A TAHO-
ne 0,1 Momb/1, u3pacxoAOBaHHBIN HA TUTPOBAHUE MPOOBI KUPA, MII;
5,61 — Macca rugpokcHua Kaius, COOTBETCTBYomasi 1 M pactBopa ¢
KOHIIEHTpaluen ruapokcuaa kanus B atanose 0,1 mons/m;

T — TuTp pacTBOpa rUAPOKCHIA KAIUS;

M — Macca B3sTOTO ISl aHaJIM3a XKupa, T.

Peaxmuevr JXup pacTUTENBHBIA WM XKUBOTHBIN; 3TAHOM]; JIUITH-
JIOBBIN 3(Hp; pacTBOP C MAacCOBOM KOHIIEHTpanuel ¢eHondraienHa B
stanoiie 0,1 %; pacTBOp C KOHIIEHTpAIMEW THAPOKCUIA Kalusl B 3TAHO-
ne 0,1 moms/m.

KoHTpoJibHBbIE BOIIPOCHI
1. Ctpoenue u oOmast popmysia HEUTPATIBHBIX )KUPOB.
2. HomenknaTypa HeHTpaabHBIX KUPOB.
3. UeM xapakTepu3yIOTCs KUPHBIE KUCJIOTHI, BXOJIAIINE B COCTAB IMPH-
POJHBIX AlWJITIIUALIEPOJIOB?
4, Kakoe COCTOSTHUE MOXKET UMETh JKUP MPU KOMHATHOU TeMIepaType, U
4eM OHO 00YCIIOBJIEHO?
5.Kakue nokazaTenu MCHONBb3YIOTCA JJIsl ONPEAEICHUs] TPUPOAbl U Ka-
4ecTBa KUpa?
6. HazoBute uzmdeckre 1 XuMUYECKNUE KOHCTAHTHI KUPOB.
7. Kakue uncna xxupa Bel 3HaeTe?
8. MeToauka MoJAroTOBKH KMpPa K UCCIICI0BAHUIO.
9. Uto xapakTepusyeT HOAHOE YUCIIO Kupa?
10 Yrto mosokeHO B OCHOBY OmpenesieHus] WoaHoro uucia xupa? Ha-
MUIINTE YPAaBHEHHE.
11. Kakue coelMHEHUs] W PaCTBOPHI UCIOIB3YIOTCS JJIsI ONpPEAeIICHUs
HWOJIHOTO YKCJIa U TOYEMY?
12. HazoBuTe MOIHBIE YK CIIa HEKOTOPBIX KUPOB.
13. XuMusm peakuuu pactBopa ['aHyca ¢ KUPHBIMHU KUCTOTaMHU.
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14. Xumu3m TUTpOBaHUS H01a paCTBOPOM THOCYJIb(aTa HATPHUSI.

15. [IpaBuIBHBI JIU YTBEPKICHUS:

a) TPUALIWITIULICPUHBI (HEUTpAJIbHBIE KUPBI) - ITO CIOXKHBIE dPUPHI
TVIMIIEPUHA U BBICIIUX KUPHBIX KUCIIOT;

0) x pochonunumam otHocsTCS TuIepodochomunuabl: dhocharuan-
XoJiuH (JeuutuH), docharuaundTaHoidamMun (kedanun), docdaranun
cepuu;

B) B MouiekyJser auiepodocdanunuga octatku GohopHON KUCIOTHI U
a30THUCTOIO0 OCHOBAHMS MPOSIBISAIOT THAPODUILHBIE CBOMCTBA, a OCTAT-
KW JKUPHBIX KUCJIOT - TUAPO(POOHEIE;

T') TPUAIIAJITIIMIICPUHBI TTPOSIBIISIOT THAPOPUIBHBIC CBOMCTBA?

16. Kakoe oOmiee CBONMCTBO OOBEIMHSET BEIECTBA, OTHOCSAIIHUECST K
rpyMNIe JUMUAOB?

17. BeibepuTte npaBUIIbHBIE OTBETHI.

AKpOJIEMHOBOM MPOOOM MOXKHO OTKPBITH: a)TPUALIUITIIMIICPUHBL;, O)
BOCKa; B) ruiepodocounuiasl; 1) TIUKOTPOTEHIbI:

18. BriOepute npaBubHbIC OTBETHI. XOJECTEPUH:

a) BBICOKOMOJICKYJISPHBIN ITUKJIMYECKUN CITUPT;

0) HEepacTBOPUM B BOJIE;

B) TJIOXO PaCTBOPUM B OPTaHUYECKHUX PACTBOPHUTENSX;

') OOHapyKUBAETCS B PACTCHUSIX.

19. C momo1IpI0 KaKUX PEAKIIUi MOKHO OOHAPYKUTH XOJIECTEPUH?

20. Yto xapakTepu3yeT U UeM U3MEPSAIOT KUCITOTHOE YUCIIO Kupa?

21. YTo 1eKUT B OCHOBE ONPEACICHUS KUCIOTHOTO YHCIIa Kupa?

22. HazoBuTE BETMYMHBI KUCJIOTHBIX YMCE CBEKETO KUpa U Macia.

23. UTo Ie)KHUT B OCHOBE HapacTaHMS KUCIOTHOTO YHCIIa JKHPA U K 4eMy
9TO BeaeT?

24. TexHUKA W TOCJIENOBATEILHOCTh OINpPEACICHUS] KUCIOTHOTO YUCIIa
KHUpa.

25. PacdeT KUCIIOTHOTO YKCIIa KHUPA.
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