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HOACHUTEJIBHAA 3AIIMCKA

buoxumusi — pyHgameHTanbHas Hayka, M3yyarollas XMMUYECKHH COCTaB M
CBOIICTBA BEILECTB, COCTABISAIOIIMX >KUBBIE CHCTEMbI, MUX B3aUMOINPEBPAILECHHS B
npolecce MeTaboau3Ma, a TaKKe Pojab OOMEHHBIX MPOLECCOB B (DYHKIIMOHUPOBAHUU
pPa3IUYHBIX OPTaHOB U TKAaHEW B HOPME U MPU MATOJIOTUU.

OtnenuBmmuch OT Omojaoruu B Hadame XX BeKa, OMOXMMHS Ha CErOIHSIITHHI
JI€Hb SIBJISIETCS OAHOW M3 CaMblii MPOTPECCHUBHBIX M OBICTPOPA3BHBAIOIIMXCA HAYK.
JlaHHas Hayka UMEeT KOJIOCCAIbHOE MPUKIaJHOE 3HAUEHHE JJI1 MHOTUX c(ep KU3HU
YeJIoBeKa: MEJUIMHBI U (PapMaKoJOruu, MPOU3BOACTBA, XPAHEHMSI U TMepepadOTKU
MPOJIYKTOB MUTaHUsI, CETbCKOTO XO3SIMICTBA, BhIPAIIUBAHUS PACTCHUN U )KUBOTHBIX, B
YaCTHOCTHU, MHILEBOM MPOMBIIUIEHHOCTH, 3KoJoruu. B 3Tux cdepax HeoOXoaumo
IIOCTOSIHHO ~ COBEpUICHCTBOBATh  IMPOU3BOACTBEHHBIE TEXHOJOTMHM, BEIb OHHU
OCHOBBIBAIOTCSI HA OMOXMMHUYECKUX MPOIECCAX, CXOIHBIX C MPOTEKAIOIIUMH B OHOTE
(ruaposin3 OpraHUYeCKUX COCTUHCHUH, OpOXKeHHe, AbIXaHhue W J1p.). Bompocsl u
3aJlayu, NPeJIJI0’KEHHbIE B JAHHOM MPaKTUKyMe, TPU3BaHbI aKIIEHTUPOBATh BHUMAaHUE
oOy4aromuXxcs Ha rIaBHBIX BOMpocax yueOHbIX AucHUIUIUH «buoxumusy, «buoxumus
CEJIbCKOXO3MCTBEHHOM MPOAYKIIMN» U «bUOXUMUS pacTECHUN».

JI71s1 OLIEHKH Ka4eCTBEHHOT'O M KOJIMYECTBEHHOTO COCTaBA CEJIbXO3MPOAYKIINH,
KOJIMYECTBEHHOI'0 Y4€Ta COAEP/KAHUS MUTATENbHBIX BEUIECTB B MPOAYKTaX, OLUECHKU
COCTOSIHUSA >KMBBIX OPTaHW3MOB IO JEUCTBUEM Pa3IUYHBIX (PaKTOPOB B OMOXHMMHUU
NPUMEHSIOTCS  Pa3HOOOpa3Hble METOJbl  UCCIEJOBAHUS:  CIEKTPO(OTOMETpHS,
KOJIOPUMETPHUsSI, pedpaKkTOMETpHsi, TUTPOBAHHE, INEKTPOdOpe3, HOBBIE METOABl —
[THP, UDA, BectepH-Om0T 1 apyrue. OCHOBBI pabOThl ¢ HEKOTOPHIMU U3 JAaHHBIX
METOJIOB OMHCaHbl B JaboOpaTopHBIX paboTax mnpakTukyma. [IpemnoxeHHbie
nabopaTtopHbie PabOTBl MOXXHO BBINIOJHATH UMES HEOOXOIWMBIH MHUHUMYM
71a00paTOPHOM TIOCY/IbI, PEAKTUBOB U 000PYI0BAHMUS.

st OGonee yriayONeHHOTO W3y4YeHUs Kypca OWOXMMHH B TMPaKTUKyMe
MPUBEJICHBl pa3JIMYHbIE HArJISHbIE MaTepualbl: TaOIUIbl, CXEMbl, PHUCYHKH,
ypaBHeHHs peakuuii. KoHTponbHbIE BOMPOCHI M 3aJayd IOCIE KaXAOro pasielia
HaIpaBJICHBI HA JIyYIllee 3aKpPEIUICHHE Y4eOHOro MaTepuaa.

B xozme moAarotoBkM JAaHHOTO MpakTHKyMa HE ObUIO 3ajlaud OmucaTh BCE
paszenbl coBpeMeHHOW Ouoxumuu. [naBHas nenb mocobus — chopMUpOBATH y
OoOy4arouxcs MpPEACTaBICHHE O MOJEKYJIIpHOM YpPOBHE OCHOB O KHU3HH,
CTUMYJIMPOBATh UHTEpEC OYAYyIIEro CrennaiucTa-arpapusi K yriryOJICHHIO 3HAHUHA O
CyTh OWOXMMHYECKHUX W3MEHEHWHA B OpraHW3ME WIW TMPOAYKIHUH, TIOHUMATh,
BO3MOXKHO JIM YCTPaHUTh JIaHHbIE OTKJIIOHEHHS, a TaKKe OCBOEHHUE OCHOBHBIX
1a00paTOPHBIX OMOXUMHUYECKUX METOJIOB M TPAKTOBKA MOJYYEHHBIX PE3yJIbTaTOB.



METOANYECKHE PEKOMEHJAIIUU JIAA CTYAEHTOB

B [1aHHOM TIpakTMKyMe€ TMpeACTaBICHbl pa3padOTKU JIabOPATOPHBIX H
MPaKTUYECKUX pabOT B COOTBETCTBUU C YYE€OHBIMU paboOuMMH MporpaMmamu
IucuuIuiMH  «buoxumus», «bUOXUMHS CEINBCKOXO3SIMCTBEHHOW NPOAYKUHUN» U
«buoxumust pacteHui» A 00y4arolmMXCsl HAIPABJICHUH MOJArOTOBKHU HalpaBlIeHUN
noarotoBku 06.03.01 — buonorus, 19.03.02 — IIpoaykThl nUTaHUS U3 PACTUTEIBHOIO
coipbs, 35.03.07 — TexHosiorust npon3BOACTBA U NEPEPAOOTKHU CENbCKOXO03UCTBEHHON
npoaykiuu, 35.03.05 — CagoBoactso, 35.03.04 — Arponomus, 35.03.03 — Arpoxumust
U arpornovyBOBE/ICHHE, IMpaBUia TEXHUKH OE€30MaCHOCTH W TEPBOM MEAUIMHCKOU
noMou npu pabore B Jlaboparopur OUOXMMHH, TAKKE KOHTPOJIBHBIE BOIPOCHI,
3a/layu ¥ MpUMEpPHBIE TeMbI pedepaToB Uil OpraHU3ali CaMOCTOSITEIbHON paboThI
00y4Jaromuxcs.

B mocobum kaxaplii pa3fen COCTOMT M3 TEOPETHYECKOM 4YacTd, ¢ MOMOIIbIO
KOTOPOTO 00YYarONIUICs JOJKEH MOATOTOBUTHCS K 3aHATHIO, a TAKXKE MPAKTUYECKON
yacTh, TJe coOpaHbl JabopaTopHble pabOThl MO  KAYECTBEHHOMY  WJIU
KOJIMYEeCTBEHHOMY aHanu3y. Kaxnas nabopatopHas paboTa BKIIOYAET IElib,
HeoOXoMMOe 000pyI0BaHUE, PEaKTUBBI U X0l paldoThl. Takke mocobue comep>KuT
pasnen «JlomomHuTeNbHbIE y4eOHO-METOUYECKUE MaTepHallbl», I€ MOXXHO HAUTH
YpaBHEHHs] peakuuii K J1abopaTOpHBIM paboTaM, CXE€Mbl TMPUTOTOBICHUS
HEOOXOJMMBIX PACTBOPOB BEIIECTB PA3NIMYHON KOHIEHTpAIMH, TJI0CCapui, TIe
coOpaHbl BCE TEPMHUHBI, BCTPEUAIOIIMECS B IMOCOOHMH, a TakKe 3aJlayd U TEMbl
pedepatoB I caMOCTOSTEIBbHON paboThl. Ilpw M3ydeHHMH TeMBbI J1abOpaTOpHBIE
paboThI M OMBITHI U3 MPEAJIOKEHHBIX B IPAKTUKYME BHIOUPAIOTCS MPEIO/IaBATEIIEM.

[Ipu oOyyeHnn OMOXMMHUU W, B YACTHOCTH, JJIsI BBIMOJHEHUs JIaOOPATOPHBIX
padoT U 3a7jaHUH 11T CAMOCTOSITEIFHOM paboThl 00yJaronuiics 00513aH UMETh TETPAIb
s 3anucedt. Terpanp mokHa ObITh moamucana (OUO, Ne rpymnmbl CTyneHTa,
Ha3BaHUE TUCIUIUINHBI).

3amucu 1a00paTOPHBIX PadOT MPEANOIararoT yKa3aHue:

1. HaTbl, HOMepa 1 Ha3BaHUS PabOTHI (0€3 COKpaIeHUN);

2. Lenu paboThl, mepeyHss HEOOXOAUMOTO 00OPYIOBAHHS U PEAKTHBOB;

3. Xoja paOoThI;

4, [Ipy mpoBeneHWHM KaXXKIOTO OMBITa JOKEH OBITh yKa3aH XUMH3M
(ypaBHEHUE peakliH), MOANUCAHbI Ha3BaHUS BEIIECTB, BCTYMAIOIINX B PEAKIUIO U
MPOAYKTOB peaKiuu, (PUKCUPYIOTCS BUAUMbIC U3MEHEHUS, MPOUCXOASIIUE B XOJE
npoiiecca ¢ 00bICHEHHUEM.

d. Peuienuie 3a1a4 1OKHO OBITH BBIIIOJIHEHO aKKYPaTHO, MOCIEA0BATENBHO,
o aercTBusM. [[0MKHBI TPUCYTCTBOBATh OOBSICHEHHS BCEX JIEUCTBUH, MOAMUCAHBI
pa3mepHocTH B oTBeTe. Bce Qusnueckue BeNMYMHBI MOPUBOAUM  COIJIACHO
MexayHapoaHou cucreme CU.



6.  BBIBOIBI JOKHBI OBITH OTMEUEHBI TTOJT KaXKIBIM OITBITOM H B IICJIOM ITOCJIE
1abopaTopHOM pabOTHI.

BreimosiHeHne 3ammceil B TETpaad TPOW3BOMAT JAKOHWYHO, aKKypaTHO,
HETIOCPEICTBEHHO MOCJIE MTPOBEICHUS OTBITOB.



TEXHUKA BE3OIACHOCTH B IABOPATOPUU BUOJOTHYECKOM
XUMHUHN

Ilpasuna pabomel ¢ 1adopamopuu OUONO2UUECKOU XUMUU

1. Tlpu ocBoeHMH Kypca OMOXMMHH OOYYarOLIUMHCS UMEET CBOE MOCTOSHHOE
MECTO JJIsl BHITIOJIHEHUST paboT, KOTOPOE OH JIOJKEH MOJICPKUBATh B YUUCTOTE.

2. llpu moaroToBke K 1a00paTOpHON pabOTe BHUMATENBHO U3YYUTE METOUKY
POBEJICHUS OMBITOB, OOPATHUB BHUMaHUE Ha OE30MAaCHOCTh UX MPOBEJICHMUS, 3apaHee
U3YYUTE OCHOBHBIE (U3UKO-XUMUUYECKHE CBOMCTBA BEIIECTB, C KOTOPHIMU BaM
PEICTOUT paboTaTh (B3pPbIBOONACHOCTh, TOKCUYHOCTh, OTHEOMACHOCTD U T.JI.).

3. Tlonb3oBaTbcsi 7a0OPATOPHBIM OCHAIIEHHMEM MOKHO TOJIBKO TOCie
U3YUYEHUS MPaBUI pabOThl C HUM U pa3pelieHus MpernoiaBaTeis.

4. Tlpu BBIOJHEHUHU JAOOPATOPHBIX paOOT HYKHO OBITh BHUMATEIbHBIM, HE
JOTyCKaTh TOMAJaHus XUMUKATOB Ha OJICKIY M KOXHBIE MOKpOBBL. [ 3TOrO
oOydJaromuecs: JOJDKHBI HOCHTh Ha J1abOpaTOpHBbIC W TMPAKTHYCCKUE 3aHSATHUS
XUMHUYECKAM 3aIUTHBIN Xajar.

5. BbImonHAsS 3KCHEpUMEHTHI, HE Tporaiite ymio u rinaza pykamu! Ilocne
KaXKI0TO OIbITa PEKOMEHIOBAHO MBITh PYKH C MBLIOM.

6. B naboparopuu 3ampemieHo ymnoTpeOssTh MHIly, MUTh BOJY U3
1abopaToOpHOM MOCY/IbI, MPOOOBATH BEIIECTBA HA BKYC, a TAK)Ke HAOUpATh UX PyKaMH
(uconp3yiTe CcrenuaibHbIC JIOXKKA W IIMaTeNu). 3ampenieHo HaOuparb pPTOM B
MUMETKY IIET0YH, KUCIOTH U TPOYNE XMMHYECKHE BEIIECTBA.

/. HioxaTp BemiecTBa MOXKHO JIHIIb aKKypaTHO HAMpaBlisisd IMOTOKM BO3JyXa
pyKoOH Kk cebe.

8. Kareropuyecku 3anpemaercsi IPOBOJUTH IKCIIEPUMEHTHI B JTa00paTOPUHU
B OJJMHOYECTBE.

9. PexomeHmyeTcs MOIB30BaTHCS TOJBKO CyXOM, YHMCTOM U LEJIOH mocyaoi (0e3
MOBPEXKACHUN M TpEIIMH). B Xoae OMBITOB HENb3sl UCIOIb30BAaTh 3arpsA3HEHHYIO
oCyay.

10. Heob6xommmo Gepeub 1ab0opaTopHOE OCHAIIICHUE U SKOHOMHO PACX0I0BATh
XUMUYECKUE PEAKTUBBI U MATEPUAIIBI.

11. Ilapsl ¥ ra3sl OpPraHUYECKUX BEIIECTB B CMECH C BO3AYXOM MOTYT
B3PbIBAThCS, IOATOMY CJIEIUTE, YTOOBI TAKME CMECH HE OOPA30BbIBAIINUCH!

12. PaGotaTh ¢ OOJBIIMHCTBOM OPraHUYECKUX COCTUHEHUN (0COOEHHO WX
HarpeBaHue), KUCIOTAMH U HIEJI0YaMH HYXKHO B BBITSKHOM IIKady, 1100 B XOPOIIO
MPOBETPUBAEMOM MOMeIIeHUU. PaboTaTh ¢ KOHIIEHTPUPOBAHHBIMU KHUCIOTAMH H
1IeJI04YaMy HY>KHO B 3allIUTHBIX MepyYaTKax U OYKax.



13. OcraTku peakTHBOB HE0OXOAMMO 00€3BpeKUBaTh (Pa30aBIATh) U CIUBATH
B CHEIMAbHBIE €MKOCTH.

14. Tlpm nHarpeBaHMHM NOPOOUPOK C pPacTBOpaMU MEPBbIE JOIKHBI OBITh
HATIOJTHEHBI He Ooliee, 4eM Ha TpeTh. HecKombKo pa3 MpOBOIUM IIAMEHEM TOPEIKU
BJIOJIb BCETO pacTBOpa, MPOTPEBacM BCIO MPOOUPKY, 3aTeéM MOXKHO HarpeBaTh
HETIOCPEICTBEHHO PACTBOP, IIPU STOM HAIPABIISS MPOOUPKY OT ceOs M APYTUX JItoIei
B ITOMEIIICHUH.

15. 3ampemieHo 3aXHraTh CHOUPTOBKY OT CIHUPTOBKH, TYIIUTh CIUPTOBKY
MOJKHO TOJIBKO KOJITTAYKOM.

16. 3ampemaercss XaOTUYHO CMENIMBATH PEAKTHBBI M MPOBOAHTH OIBITHI, HE
CBSI3aHHBIE C MTPOTPaMMOI O0y4YEHUS M B OTCYTCTBUH TPEIOIaBaTeIs.

17. 3ampenieHo HAKJIOHATHCS HAJl TOCY0U, B KOTOPYIO HATUBAIOT XUMHUECKUE
PCAKTHBHI.

18. Tlpu pazbaBieHMH KOHIIEHTPHUPOBAHHBIX KHCJIOT HEOOXOJUMO BIIMBATH
KHCJIOTY B Boay!

19. 3ampemnieHo BKIIOYATH B CETh HEUCITPABHBIE MPUOOPHI, BKITFOYATH IIPUOOPBI
MOKpPBIMH PyKaMH W TIPUKAacaThCsi K TOKOBEAYIIUM JeTansM. JleXypHBI Tocie
OKOHYAHHUS 3aHATHUS JTOJDKEH MPOBEPUTH, YTOOBI BCE MPUOOPHI ObUIM OTKIIOYEHBI OT
CETH.

20. 3anpemraeTcs npeaHaMepeHHas ropya o00pyI0BaHUS B 1aOOPaTOPUH.

21. Tlepen HayaioM Kypca HEOOXOAMMO O3HAaKOMHUTBCS C TEXHHUKOM
Oe3omacHOCTH, pacnucaThesl B KypHaie. [locie nmpoBeaeHus nabopatopHoil paboThI
HE00X0AUMO caTh 000PYyIOBaHUE U PEAKTHUBBI JIAOOPAHTY WU JICKYPHOMY.

Hepeaﬂ nomouib npu HecHacmHom ciydae

1. OtpaBneHue mapamu 1 ra3aMu.

HemennieHHO BBIBECTHM MOCTPAJABIIETO HA CBEXUM BO3IAyX, [AaTh 3aHSITh
koMdopTHOE ToJoKeHHe (cecTh WM Jedb). [Ipu cuiabHOM OTpaBleHMH W TOTEpe
CO3HaHMs CJieJlaTh MCKYCCTBEHHOE [IbIXaHWE M BbI3BATh CKOPYIO MEIULUHCKYIO
MTOMOIIIb.

2. [Tope3bl OCTpbIMU MPEIMETAMHU U OCKOJIKAMH CTEKO.

[Ipun mopese cTEKJIIOM HE PEKOMEHIYETCS MPOMBIBATh paHy Boaou. Cremayet
o0paboTaTh ee Kpasi TF0OBIM aHTUCETITUKOM M HAJIOKHUTh MOBS3KY.

3. [Torraganue peakTHBOB BHYTPh OpraHU3Ma C MHUILEH WU BOJIOK.

[Ipn nomagaHum XMUMHUYECKUX BELIECTB B JKEIYJAOK PEKOMEHIYETCS BBIIUTH
0O0JIbIIIOE KOJMYECTBO BOJIbI, MOCIIE YETO BHIMUTH B3BECh MEJIa UM PACTBOP MUILEBOM
coibl (IIpU OTPABJICHUU KHUCJIOTOM), TUOO0 clIaOblii pacTBOP YKCYCHOUM KHUCIJIOTHI (MpH
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OTpaBJIeHUH Imesoyamu). Takke peKOMEHIYeTCsl YIOTPEOUTh HACHIIIICHHBIN PacTBOP
MOBAPEHHOM COJIM, TIOCTIE Yero BhI3BATh PBOTY U OOPATUTHCS K Bpady.

4. BoO3HUKHOBEHHE XUMHUYECKOTO OXKOTA.

[ToBpexIeHHBIN y4acTOK KOXH HEOOXOAMMO OOWJIBHO TPOMBITH TIOJ
MIPOTOYHON BOJIOH, 3aTeM oOpaboraTh 2—3% pacTBOPOM: YKCYCHOM KHUCIOTHI — IpPH
O)KOTe IIENIOYaMHU, TMHUIIEBOW COABl — MpU OKore kKuciotamu. Oxxkorum oT Opoma
00pabaTbIBalOT 3TUIOBBIM cIUPTOM U 1-2% pactBopoM MeTuiieHOBOM cuHu. [locne
00pabOTKN HAJOXHUTh CTEPUIBHYIO MOBS3KY. B cilydae XMMHUYECKOTO OXKOra ria3
IIeI0YaMi ¥ KUCIOTaMH HEOOXOAMMO MPOMBITh KX COOTBETCTBYIOIIIMMH PACTBOPAMU
OOpHOH KHUCIIOTHI M THApOKapOoHaTa HaTpus. [Ipm HEBO3MOXXHOCTH OTKPBITH TJ1a3a
CaMOCTOSITETTFHO, 9TO OJDKHBI CIENaTh OKpYKarolie cuiioi. HamoXuTh TOBSI3KY U
00paTUTHCS K Bpady.

5. BO3HUKHOBEHHE TEPMHUYECKHX O0KOTOB.

[ToBpexIEHHBIN yYacTOK OXJIaXJaeM IMOJ CTPyeW XOJIOZHOW BOJbI, 3aTeM
o0pabotathk 5% pacTBOpPOM TEpMaHTaHaTa Kallis W HAJIOXKHTh MOBS3KY. B ciyuae
BOCIJITAMEHEHHSI OJICXkK/Ibl HE3aMEIJTUTEIbHO HY)KHO HAOpOCHTHh Ha MOCTPAIaBIIETO
XanaT, MUDKaK, ofesuio U ap. He maBate emy Oexarh, Tak Kak 3TO TOJIBKO YCHIIUAT
wiaMda. [lpy BO3HUKHOBEHUHM TMOXapa HYXHO OTKIIOUHUTH JJIEKTPOIHEPTUI0 U
BEHTWIALMIO. BpI3BaTh  MOXapHyl0 oOXxpaHy 1pu  Heobxomumoctu. llpum
BOCIJIAMEHEHMM TaKMX OpPraHUYECKUX BEUIeCTB Kak OeH3uH, OeH30i, 3(up
3anpeuaeTcs TyIIUTh UX BOJOH (TYLIUTh IECKOM, aCOECTOBBIM OJIESJIOM) BCIIEACTBHE
0e3pe3ynbTaTHOCTH Ipoleccal
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CIIUCOK COKPAILIEHUM

AK — ackopOHMHOBast KUCI0Ta

AT® — anenozuntpudocdar

BBII — BemecTtsa BTOpUYHOIO ITPOUCXOKIACHUS
BMC — BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS
I'-1,6-n1® — rmrokoza-1,6-gudochar

NYK — uHnonunykcycHasi KUCJIOTa

NDA — ummyHODEpMEHTHBIN aHaN3

KoA — kosH3uM A

K® — knacc depmenTa

HAJl — xopepMeHT HUKOTUHAMUIAICHUHTUHYKIJICOTH T
HAJI® — sukoTuHaAMUIaIeHUHIUHYKIeoTHa(ochat
HMC — HU3KOMOJIEKYJISIpHBIE COETUHEHUS

OBP — oKkHCTUTETBHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
[IBK — nupoBrHOTrpagHas KUCIOTA

[TIIP — nonumepasHas uenHas peakuus

P33 — penko3eMenbHbIE 2JIEMEHThI

Y 1d-rnroko3a — ypuausaudocdart TioKo3a

YM®O® — ypanunmonodocdat

DAJI — xobepmeHT hIaBUHATCHUHINHYKICOTHT
®OMH — p1aBUHMOHOHYKJIEOTH/T

IM® — nutuguamoHodocdat
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Yacre 1

BBICOKOMOJIEKYJISIPHBIE
COEJIUHEHUS

Paznen 1. IUIINAbI

1.1 Teoperuueckasi 4acTh

Jlunuost — pa3HOOOpa3HbIE 10 XWMHUYECKOW CTPYKType BEIIECTBa,
0o0BEIMHEHHBIC B OJIMH KJIACC M3-3a CXOACTBa (PU3MKO-XUMHUYCCKHUX CBOWCTB. Bce
IpEJACTaBUTENN 3TOTO Kjacca — 2udpoghodbHvle Wiu ampupuivrvle (CoAepKaIine
ruapoduiabHbIe W TUAPO(GOOHBIC  yYAaCTKH)  COCJIHWHCHHUS,  BBIMOJHSIOIINC
pazHooOpa3HbIe (PYHKITUU.

Knaccugpukayus runuooes

B nayuHoli M o00pa3oBaTeNbHOW JUTEpaAType

CTouT 3aIOMHHUTH!
MOXHO  BCTPETHUTh  pa3iiMyHble  KJacCHU(pUKAIUU

He Bce nunuabl SIBASIOTCS
JUTIA0B, B 3aBUCHUMOCTH OT TOro, B Kakoil cdepe
N JKAPaMH, HO BCE KUPBI
X034MCTBA UCCIEAYIOT UX POJIb. ITO TAKXKE CBSI3aHO C
SIBIITFOTCS JTUITAIAMH.
KpalilHe BBICOKMM pa3HOOOpa3ueM COCIMHCHUH,
BXOJISIIIMX B JIAHHBIM Kiacc. B MemuIMHCKONW OMOXMMUHW W, HalpuMep, OMOXMMHUU
pacTeHui akIEHTHl MOXKHO PacCTaBUTh Ha pa3Hble KOMIIOHEHTHI Kjacca JIMIHUIOB.
[IpuMeHHUTENBPHO K JIMMHIAM XOTEJIOCh OBl BBLICIHUTH 2 KIACCH(PUKAIIUU, KOTOPBIC
CXOXH TIO CYyTH, HO BCE X€ HUMEIOT psja paznuuuid. OgHAKo W TepBas U BTOpas
KIaccuuKaIus SBISIIOTCS BepHbIMU. JlumuaHas Qpakius COASpKUT BeIeCTBa
Pa3IMYHBIX THIIOB, KOTOPHIE MOT'YT OBITh KJIACCU(HUIIMPOBAHBI CICTYIONTUM 00pa3oM:
[. XKupHble KUCIIOTHI;
II. I'muuepuHCcoaep)KaME JIUTHIBI:
a) HEUTpaJIbHBIE KHUPBI:
1) MoHO-, TU- ¥ TPUAITUIITJIUIIEPUHBI,
2) mpocThie 3PUPHI TIUIEPUHA,
3) MIIUKO3UIITITUIICPUIBI,
0) bochormunepuas.
1) pochatumasr,
2) nudochatuamiranuepuasl 1 GocPOMHOZUTHIHI,
III. JIunuael, HE copepKalIUe TIULIEPUH:
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a) COUHTOJIMITHIbI
1) uepamusl,
2) cUHTOMUEITUHBI,
3) rIMKOCHUHT OTUTIUIBI,
0) anudaruyeckue CnupThl U BOCKA,
B) TEpIIEHBI,
I') CTEPOU/IBI,
IV. JIuninasl, cBsA3aHHBIE C BELIECTBAMU JAPYIUX KIIACCOB!
a) JTMMONPOTEUHBI,
0) MPOTEONUIHUIBI,
B) hochaTuponenTuab,
T') TUIMTOAMUHOKHCIIOTHI,
1) TUTIOTOJIUCAXAPUIBI.

Takxe cxeMaTUu4HO MOKHO BBIACIIUTD CIIC OJHO ACJICHUC JIMIINA0B HAa I'PYIIIIbI,
KOTOpPOC TOKC HUMECT MCCTO ObITh. OCHOBHOE OTINYHE B TOM, 4YTO B JIaHHOﬁ
KHaCCI/I(l)I/IKaIII/II/I N3 T'PYHIIBI JXUPHBIX KUCJIOT BBIHOCAT C—)ﬁKOSﬁHOH}IBI B OTACJIbHYIO
KaTCropuro, a TaKKC TO, UYTO Ha6op I'pyiin JUIMAA0B HCCKOJIBKO CY’KCH (pI/IC 1)

JIunmuasl
TIpocTere OKCUITUIUHEI
JUTTUTBI
DOHKO3aHOUIbI
JKupHbIE KMCIOTHI 1 CIIOYKHBIE JTHTTHIBI
UX TIPOU3BO/IHBIC
HelitpanbHbie [lonspusle
‘ Tpurnuuepuab! dochonunuasi ‘
‘ Bocka I'mukonmunu el ‘
D¢dupsl cTepuHOB [lonspubie nunuab 3
KJjlacca

Puc. 1. Knnaccuduxkanus nunuion
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Kupnwvie Kucnomer — 5TO, Kak IPaBUIO, MOHOKapOOHOBBIE KHCIOTHI,
colepKalllue OJHY HOHU3UPYEMYIO KapOOKCHJIBHYIO TpPYIIY U HEMNOJAPHYIO
AIUKINYECKYI0 HEPA3BETBICHHYIO YIJIEBOJOPOAHYIO Ienb. JKUpHBIE KHCIOTHI
SBIISIIOTCS CNAOBIMH KHCIOTAMU U JAMCCOIMUPYIOT B BOJHBIX PAacTBOpaX, 3HAUYCHUS
KOHCTAHT JWCCOIMALMU JJIsl BCEX HACHIIMICHHBIX >KUPHBIX KHUCIOT OYEHb OJIM3KH
Mexay coboil (pK=4,85), a Takke COOTBETCTBYIOT KOHCTAHTE YKCYCHOH KHCIJIOTBI
(pK=4,76). B cocTaBe >XKMpHBIX KUCIOT OOBIYHO YETHOE YHCIIO aTOMOB YIJIEPOIa, XOTS

B IIpHUPOAC BCTPCUAIOTCA TAKIKE U JKUPHBIC KUCJIOThI C HCYCTHBIM YMUCJIOM YIJICPOJHBIX

aTOMOB.

IIo KOJIMYCCTBY B COCTaBC HBOﬁHBIX CBsI3eH JKUPHBIC KHCJIOTHI HCIIAT HaA:

MNpCacjIbHbIC

(HaCBIILICHHBIE) —

oe3

JIBOMHBIX

CBI3€U U

(HEeHACHIIIEHHBIC) — C OJHOW WJIM HECKOJIBKUMU JBOWHBIMU CBsI3siMU (Ta0. 1).

HCIIPCACIIbHBIC

Tabmumna 1
HauboJiee pacnpocTpaHeHHbIe KAPOOHOBBIE KUCJI0THI, BXOASIINE B COCTAB
JKUPOB
Yucno
aTOMOB Tpusnanenoe | Cucremarnueckoe
yriiepoa Ha3BaHHE Ha3BaHWe Popwmyra
B ICNH
Ilpeoenvnuvie kuciomol
4 MacnsHast ByranoBas CH3-(CH2).-COOH
12 JlaypuHoBast JlonekaHoBas CH3-(CHz2)10-COOH
14 MupuctunoBas | TeTpaaekanoBas CH3-(CH2)12-COOH
16 IManemuTuHOBas | ['ekcaaekaHOBast CH3-(CH32)12-COOH
18 CreapunoBas | OkragekaHoBas CH3-(CH3)16-COOH
20 ApaxuHOBas Diiko3aHOBas CH3-(CH3)1s-COOH
22 berenoBas Jloko3aHOBast CH3-(CHz2)20-COOH

Henpeoenvuvie kucnomot

Momnoenosuvie (1 08otinas c653b)

16 Hamsairo- 9-rekcanerieHoBast 09
JICMHOBAs CH3-(CH2)s-CH=CH-(CH2)7;-COOH
10 9
18 OneunHoBas 9-okTajseneHoBas CH3z-(CH2)7-CH=CH-(CH2)7-COOH
14 13
22 pyKonas 13-noxoseHoRas CHs-(CH2)7-CH=CH-(CH2)1:-COOH
Jluenoswvie kuciomsi (2 06otiHble C853U)
18 JIunonesas 9 12- 13 12 109
okTtanekanuenoas |CHs-(CHz)s-CH=CH-CH-CH=CH-(CH:)7-COOH
Tpuenoswvie kuciomel (3 080liHbIE CE53UL)
18 Jlunonenosas 9.12,15- 1615 13 12 6 5
OKTaJgeKaTpUECHOBAs CH;3;CH,CH=CHCH,CH=CHCH,CH=CH(CH>);COOH

Tempaenogvle kuciomsl (4 08otiHvle c653u)
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Oiikosa-5,8,11,14- 15 14 1211 9 8 6 5
20 ApaxuioHOBast TeTpacHOBas CHs(CH2)sCH=CHCH2CH=CHCH.CH=CHCH.CH=CH-
KHCIOTA (CHz)sCOOH
Heumpanvuste scupsl — Haubojee pacnpocTpaHEHHAs B MPUPOJE TpyIma

munuaoB. OOpa3yloTcs B XOJ€ peakUMH STEepUPUKALUA TUIPOKCUAHBIX TPy
[JIMLEPUHA >KUPHBIMH KHUCIOTaMH, T.€. SBISIOTCA 3(PUpPaMHU JKUPHBIX KHUCIOT H
rimurepuna (puc. 20). Ilpu stepudmkanuu ogHOW, ABYX WM TPEX THIPOKCHIHBIX
rpynn raunepuHa (puc. 2a) o0pa3ylTcs MOHO-, JHU- M TPUALMITIUICPUHBI

COOTBCTCTBCHHO.
a 0
H,C-OH H,C-0-CO-R;
HC-OH HC-O-CO-R;
H,C-OH H,¢-0-CO-Rs

Puc. 2. ®opmyna riunepuna (a) u odmas Gopmysa sxupos (0);
Ipum.: -O-CO-Ry, -O-CO-R2, -O-CO-R3 — ocTaTKN 0 JUHAKOBBIX HIIA PA3HBIX JKUPHBIX KUCIIOT,
CBSI3aHHBIX C TJIMIEPUHOM CIIOKHOI(PHUPHOM CBS3BIO

B 3aBucuMocTH OT KOJMYECTBA KHUPHBIX KHUCJIOT, 3STEPUPUIIUPYIOMINX
TUAPOKCOTPYMIBI TIUIEPUHA BBIACIAIOT MPOCThbie (OJUH THUI YXUPHBIX KHUCIOT B
COCTaBe) WM CMEHIaHHbIe TPHUAIMITIHIEPOIbl (HECKONBKO >KUPHBIX KHCIOT B
coctase) (puc. 3).

CH,—- 0 - COCy;H;; CH,—-0-COC;;Hj; (sz_O_COC17H33

| |

CH-0-COC;H;; CH- 0 - COC;H;s; CH-0 - COC;H;;

| y |

CH,—-0 - COC,;H;; CH;—0—COCuH; CH, -0 - COC,;H3;s
TpUCTEAPUH TPUOJIEUH 1-oneo-2,3-gucTeapun

(TBEpABIN KHUP) (>KUIKUH KUP) (TBEpABIN KUP)

Puc. 3. CtpoeHue u HOMEHKIIATypa >KUPOB

Kunkue >XUpbl MPEBPAIIAIOT B TBEPJbIE MYTEM PEAKIUU 2UOPOZEHU3AUUU
(cuopuposanus). llpu >TOM BOAOPOA NPUCOCAUHSIETCS MO JBOWHOW CBS3H,
coJieprKalllelicsl B yTII€BOJOPOJIHOM paJuKalie MoJeKya Macel (puc. 4).

[IponykT rugporeHuzanuyd Macen — TBEpAbId Kup (MCKYCCTBEHHOE callo,
canomac) UCHOJIb3YIOT Ji MPOU3BOJICTBA MUIIEBOIO MPOJYKTa — MaprapuHa W Jist
TEeXHUYECKUX Uene. Mapeapun — TUIIEBOM KHAP, COCTOUT W3 CMECH
TUAPOrEHU3UPOBAHHBIX Maces (T0JICOTHEYHOTO, KYKYpY3HOTO, XJIOIKOBOTO W Jp.),
YKUBOTHBIX )KMPOB, MOJIOKAa M BKYCOBBIX 100aBOK (COJIH, caxapa, BATAMUHOB U Jp.). 3a
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CYET TUAPOTCHU3ALMU MOXKHO IPHUIATh HEOOXOAMMbBIE CBOMCTBA xupaM. Hampumep,
CPOK XpaHEHUS >KUPOB 3aBUCUT OT CTEIEHU HACBIIIEHHOCTU: NOJMHEHACHIIICHHBIC
KUPbl CKJIOHHBI K CaMOOKHMCJIEHHMIO, TOT/la KAaK HACBIIIEHHBIE >KHUPbI, Oyaydu
MIPAKTUYECKN NHEPTHBIMU HA BO3JyX€, UMEIOT OYEHb JUIUTEIbHBIN CPOK XPAHEHHS.

B xome ruaporeHusanuu  MeHseTCs  KOH(Urypauuss MOJEKyJl: IHC-
HEIpeesibHbIe KUPHBIE KHUCIOTHl B COCTAaBE JKMpa MEpexoisirT B TpaHc-hopmy. B
OTJIUYHME OT TPAHCKUPOB MPUPOJHOTO MPOUCXOKACHHUS, TPAHCKUPBI, 00pa3yroIIHecs
B pe3yJibTaTe T'MAPOTr€HU3ALNH, COCTOSAT U3 MHOXKECTBA n3omMepoB. [Ipu HarpeBanuu
(Bapke) HEKOTOpbIE HEHACHIIIEHHBIE KUPBhl MEHSIOT CBOIO OOBIYHYIO F€OMETPHUIO Ha
TpaHc. CKOPOCTh U30MEPHU3ALMH YCKOPSETCS CBOOOIHBIMU PaIUKaIaAMH.

Huc-xupbl o0nagatoT OoJee KPEnKOHM B3aMMOCBS3bI0 MEXAY COCEIHUMH
MOJIEKYJIaMHU KUPOB, 4TO obOecreunBaeTr Oojee yCTOMYMBYIO U TMOKYIO MEMOpaHy
kJIeTku. Yepes 0007104YKy U3 HUC-KUPOB MPOXOAT XOPOIIO CUTHAJIBI, TUTaHue. TpaHc-
YKUPBI BBINVISIASAT IPAKTUUECKU TAK)KE KaK UC-)KUPBI U KJIETKA "TPUHUMAET" UX, KaK U
000 APYroM KUp, HO AT MOJIEKYJIbI 00Jiee IIIOTHBIE U Yepe3 HUX XYKe MPOXOIUT
NUTaHWE, CHUTHaJbl. ECTh JaHHBIE, YTO TPAHC-KUPBl TAK)KE€ MOTYT BIUATH Ha
HKCIIPECCHUIO TEHOB, YTO MOKET MPUBOJUTH K U3MEHEHHIO 00pa3iia SKCIPECCUU TeHOB,
CBSI3aHHOTO C PA3JIMYHBIMU 3a00JIEBaHUSMM, TAaKUMU Kak IUabeT, aTepOCKIEepo3 U
JaXe pak.

JCl)\/\/\/\/ﬂ/ﬂ/\/\
}O 0O NuHonesas kucnota H M
@) N C=C
O AEET . N
0 OneunHoBas kucnora [leoitHas cBA3b
¢H2, Ni B YUC-KOHMUrypayuu
(@)
i N
(0] = Y AR
OneuHoBas kucnora H

OY\/\/\/\?\/\/\/\/ [BoiHasn cBA3b
3

O namauHoBas KMCNoTa B mpaHc-KoHpUrypayuu

Puc. 4. BnustHue rugporeHu3anuy Ha KOH)UTYypaIuio MOJIEKYJIT Kupa

DynKyuu 1UunU008

JIunuael npeacTaBiAOT cOOOW Pa3HOPOJHYIO MO XUMHUYECKOMY CTPOCHHIO
TPyNIy TPUPOIHBIX OPTAaHUYECKUX COCIUHEHUN, KOTOPhIe OOBEAMHSIET TO, YTO OHU
IJIOXO PacCTBOPHUMBI B BOJE€ M XOPOIIO PACTBOPHUMBI B HEMOISPHBIX PACTBOPUTEISAX.
OHM WTparOT BaXHbIE POJM B JKU3HEACATEIBHOCTH PACTUTEIBHOW, YKUBOTHOM U
OakTepuanbHON KIIETKU

o 3anacarowas. Ee BBIOTHAIOT )UPBL. Y 90% BUIIOB pacTe€HUII OCHOBHBIM
3allaCHBIM BEIIECTBOM SIBJISIETCS KUP, T.€. 3TO MACIWYHBIE KYJIbTYpbl. Y MKHUBOTHBIX
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CEBEpHbIE BHJBl OTIMYAIOTCS MACCHUBHBIMH >KHPOBBIMH HAKOIUICHUAMM  JJIs
nojJiep KaHusl TemneparypHoro OanaHca Tena. [loaToMy MOXHO cKa3aTh, YTO KUP
OCYIIECTBIISIET PETYJIATOPHYIO U TEIJIOM30JUPYIOMIYIO (PYHKIUH.

= Inepeemuuecxkas. OTIOXKEHUE XKHUpPA B 3aIac SBISIETCS YHEPrEeTUUYECKHU
BbITOAHBIM. [Ipu okucnenuu 1 r sxupa odpazyercs 39 k> snepruu u 1,07 r BoAbL, 4TO
BaYKHO ISl IPOpacTaHusi CeMsiH. B JKMBOTHBIX TKaHSIX MPU OKUCIEHUU | T JIUNHI0B
BbIJIENIAETCA 9,3 KKaJl SHEPTUM.

. Cmpyxkmypnas. Ee BBINOJHAIOT B OCHOBHOM (pochonumnuabl, KOTOpbIe
00pa3yIoT B HUTOIMJIa3ME JTUIONPOTEUIbI U BXOJAT B COCTAB OMOJIIOrMYECKUX MEMOpaH,
OTNPEEIISIIONINX METa00JIU3M KIIETKHU.

. 3awumnas. Haripumep, Bocka, HAXOASALIMECS HA TOBEPXHOCTH JINCThEB U
cTebsiell pacTeHUM 3alMINAIOT UX OT M30BITOYHBIX COJIHEUHBIX JIydel, Mapa3uToB.
[TonKOXHBIA U BUCLEPANBbHBINA JKUP 3aLIUIIAIOT BHYTPEHHUE OPraHbl )KUBOTHBIX OT
MEXaHUYECKHUX MOBPEXKICHUN.

C  OCHOBHBIMM XUMUYECKUMM CBOWCTBAMH JIMIIUJOB BBl  CMOXKETE
MO3HAKOMUTHCA B MPAKTHYECKON YaCTH.

1.2 TlpakTuyeckasi 4acTh
JlaGoparopuasi padora 1. Xumuueckue ocodennocmu xeupoe

Ienv padomoi: IPOBECTH OCHOBHBIE XMMHYECKHE PEAKIIMU HA TIIALEPHUIBI IS
YCBOGHHUS WX CBOWMCTB; BBIPa0OTaTh HABBIKM PA0OTHI C XUMHUYECKOW MOCYIOH,
pCaKTHBaMH, HABEJCHHS PACTBOPOB; IMOJYYUTh OIBIT CAMOCTOSTEIBHOW pabOTHI B
MIOWCKE CIPaBOYHOW WH(POpPMAIMKM JJIsi HANUCAHWsS OT4YeTa H  BBIBOJOB 10
nabopaTtopHoOi padoTe.

Obopyoosanue: mTaTUB C NPOOHPKAMHU, BOPOHKU, (DUIBTPHI OyMakKHbBIE,
BoAsiHAsE OaHs, TPYyOKU-XONOMUIBHUKHA, CTEKISHHBIE TAJIOYKA H  J03aTOpHI,
CITUPTOBKH.

Peakmuevt u  mamepuanwvi:  pazU4YHbIE  pACTUTENIbBHBIE  Macia
(padurMpoBanHbIe/HEepaduHUpOBaHHbBIC), 40%-HBIN CIUPTOBOI PACTBOP THAPOKCHIA
kamus (KOH), 2%-ub1it pactBop cynbdara menu (1) (CuSOs), 10%-ub1ii pacTBOp
ruapoKcuaa kamusi, 1%-Helid pacTBOp MblIa, OeH301, O€H3UH, d(HUpP (IUITUIOBBIN WITH
METPOJICHHBII), alleTOH, a30THAsl KUCIOTa KOHLEHTpupoBaHHas, 10%-Has a3oTHas
KHCIIOTa, PAcTBOp SWYHOTO O€nKa, Keilub, MUCTUUIMPOBAHHAS BOJA, CIHUPTOBOU
pacTBOp Hoja.
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OmnpiT 1. Peakuuu rajioreHMpoBaHus
Obwas ungopmayust

Peakuuu ranoreHupoBaHus (MIPUCOETUHEHUS TajlOT€HA) KUPHBIX KUCIOT WIH
Macell OTHOCUTCSI K PEAKIUsIM IO JTBOWHBIM CBS3SIM, KaK U PEaKIUU MPUCOETUHEHUS
BOJIOPOJIa U PEAKIIMKU OKUCIIEHUS PA3IMYHBIMU peareHTaMu.

I"anorens! (Hanpumep, Bro unu |2) 1erko npucoeAMHSAIOTCS 1O IBOWHBIM CBSI3SIM
KUPHBIX KUCIOT U UX (PUpoB. B moaxoasuux pacTBOPUTENSAX 3T PEAKIIMs MPOTEKACT
CaMOMPOU3BOJIBHO U B OOJIBIIMHCTBE CIIy4aeB 0 KOHIIA.

Peakiiuu ranoreHUpoBaHMS C HOJOM MOXKHO HCIIOJI30BaTh [IJIi OTKPBITUS
HEHACHIIIIEHHBIX JKUPHBIX KUCIIOT B TIIUIEPUIAX.

Xo0 skcnepumenma:

1. B npobupke HaBeguTe pacTBOp MOAA CPEIHEH MHTEHCUBHOCTH OKPACKH
(3—4 karu CIMPTOBOrO pacTBOpa MO/1a Ha MPOOUPKY BOJIBI).

2. Pa3neiite Ha 2 paBHBIE YacTH: OJIHA YacCThb OYyJET CIYKHUTh KOHTPOJIEM
OKpacku, a Ko BTOpod mpuiedte 1 miu pacrurenpHoro macina. I[IpoOupky CHIBHO
BCTPSIXHUTE.

3aoanue:

A. Urto HabmomaeTe B X0/1€ peakiiuu?
b. Harnumwute ypaBHeHUE JaHHOW peakiMK U CACIATe BBIBOJ IO padoTe.

OnbIT 2. I'mapoaus skupa (OMblLIIEHHE) M OTKPBITHE €r0 COCTABHBIX YacTeil
Obwas ungopmayus

[Ipu THApONM3e HEUTPATBHBIX JKHPOB OOPa3ylOTCS TPU MOJEKYJbl >KHPHOM
KHCJIOTHI U OJIHA MOJIEKyJa riauuepuHa. [Ipomecc nporekaeT MEemJIEHHO B KHUIIAIIEH
BOJIC, HO 3HAYUTEIILHO YCKOPSICTCS KaTaTUTHIeCKUMHU KoHIeHTparsimu HY wiu OH™,
B TKaHAX KUBOTHBIX M PACTEHHUI THIPOJIN3 TIIMIEPHUIOB KATATU3UPYETCS SH3UMAMHU
acTepa3zaMiu (B LUEJIOM JIMMUAbI) WK Aunazamu (5KUpBbI).

OMbUIeHHE — 3TO TMPOIIECC MPEBPAIICHUS CIOKHBIX 3(PUPOB KUPHBIX KHUCIOT B
MbUIa W CIOHUPTHI MOJA JEHCTBHEM pacTBOpoB Iienoueid. OcBoOoxkaaroumuecs B
pe3ynbpTate peakunu kapOokcuinatHbie HOHBI (R—COQ™) B npuUCYTCTBUM KaTHOHOB
Na" u K" oOpa3sytor Mbuta. B kauecTBe 3aMEHHTEIIS MIEIOYHM MOXKHO HCIIOJIB30BaTh
30J1y, KOTOpas COJAEPKUT KapOOHAT KaJlusl, TaK JeJaal BO BpEMs BOMHBI U 10 CUX TOP
JeNal0T HEKOTOPhIE Majible HApO/Ibl.

Peakuus nHeoOpaTuMma; KapOOKCUJIATHbIE HOHBI HE BCTYMNAIOT B PEAKIIHIO
pEKOMOMHAIIMU C TUJIPOKCUJIHBIMU Tpynnamu TriniepuHa. KoHeuHble MNPOAYKTHI
peaKIuu — MbLJIa U TJIMLEPUH — PACTBOPUMBI B BOJIE€ M HEPACTBOPUMBI B HEMOJISIPHBIX
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pacTBOpUTENAX, HampuMmep, B dpupe. IT0 O0OCTOATENHCTBO YaCTO HCIOJIB3YETCS B
XUMHHU JIMOWIOB TpU  pasfeieHud cMecu BemecTtB. OwmbuisieMas —Qpaxuus
OIIpeNeNsAeTCsl KaK 4acTb CYMMAapHOIO JIMIUAA, KOTOpas mociae o0paboTKU ropsyeit
I€JI0YbI0 CTAHOBUTCS PACTBOPUMOM B BOJIE M HEpacTBOpUMOil B a¢upe. HeliTpasibHbie
KUPBI, TAKUM 00pa3oM, SIBJISAIOTCS OMBUISIEMBIMH.

OnpiT 2.1 OMBLICHHE MACJIA

Xo0 skcnepumenma:

1. B kon0y npuiuTh 5 M1 pacTUTEIBLHOTO Macia.

2. [Tocne mnpunute paBHbli 00beM 40%-HOTO CHOUPTOBOrO pPACTBOpPA
THIPOKCUIA KISl WM HATpusl. Bl MOXkeTe J00aBUTH elie 5 MJI TUCTHITUPOBAHHON
BOJIBI, YTOOBI N30€)KATh CIIMIIKOM I'yCTOW KOHCHCTCHIIUH MBLIA.

3. Bce akkypaTHO cMmemiaiTe J0 MPO3PAYHOTO COCTOSTHHUSI COJIOMEHHOTO
I[BETA, 3aKPOHTE MPOOKOH CO CTEKISTHHON TPyOKOH (XOJIOAUILHIUKOM) U TTOCTaBhTE Ha
KUTISIITYIO BOJSIHYIO OaHIo.

4. Bapute 10 oOpa3oBaHHs MblIa — MMOBEPXHOCTHO AaKTHBHOTO BEIIECTBA,
KOTOPOE MOKHO HJCHTU(UIIMPOBATH 110 YCTOWYNBOM IMEeHE. MBIJIO MOYKHO BBIJICIIUTD,
BBUIMB PEAKIIMOHHYIO CMECh B HACBHIIICHHBIA pacTBOp coiu. OHO CBEpHETCS U €ro
MOHO OyAeT OT(PUIBTPOBATH.

3adanue:

A. 3acekuTe BpeMms, 3a KOTOPOE Ballle MbUIO CBAapuUioch. OTMETHTE 3TO B
OTYETE.
b. 3anumure ypaBHEHUE peaKlIMH.

d. OueHnTe KOHCUCTEHIMIO BAlIETO THAPOJIN3ATA: €CIU MBUIO HOJY4YHIIOCH
CJIMIIIKOM TYCTBIM, 100aBbTe 10—15 M AMCTUIIMPOBAHHOW BOJBI M aKKypaTHO, 0e3
PE3KUX JBWKEHUW pazMemniainTe (4ToObl HE 00pa3oBajioCh YPEe3MEPHOE KOIMYECTBO
TICHBI).

6. Pasneiite runponu3zat Ha 2 paBHbIEC YaCTH: MTOJIOBUHY B OJJHY POOUPKY, a
BTOPYIO MOJIOBHHY — BO BTOPYIO IPOOUPKY, MPEBAPUTEIHHO OTPMIHTPOBAB.

OnbiT 3. OTKpPHITHE (KUPHBIX KHUCJIOT
Xoo skcnepumenma:

1. B mepByto npoOupky ¢ HEOTPUIBTPOBAHHBIM THAPOINU3ATOM IO KATUISIM
no6asbTe 10%-HbIi pacTBOpP a30THOM KUCIOTHI. [Ipr HEOOXOAMMOCTH BCTPAXHUTE.

3aoanue:

A. 3amumure B 0OTUET HAOIIOJAEMOE SIBJICHUE.
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b. 3anumure ypaBHEHHE pEaKIUU.
B. Tlonymaiite, 3a cueT 4Yero MNPOUCXOAUT HaOMOgaeMasi peakiusl.
3anuIIuTe BBIBOI.

OnbiT 4. OTKpBITHE IVINIEPUHA

Jlecuopamayusa cnuyepuna I'maBHBIH  OPOAYKT

eruapaTanun
Xoo sxcnepumenma: 8 Heg au
TIIUICPUH -
1. Heckomnbko Kareib (5-10) .
nen HCHACHIICHHBIH
¢uibTpaTa TMEepeHeCHTe B CYXYIO UHUCTYIO ANbJETU AKPOJIEHH
IpOOUPKY. (mponaHaib).

2.  AKKypaTHO Harpeure Ha
OH MOXeT 00pa30BBIBATHCS MPHU

NEepeKapuBaHUM TMHILMU, OT €ro
OPUCYTCTBUS 3aBUCUT  PE3KHIA,
YAYUUIMBBIA  3amax KyXOHHOTO
yaja.

CIIUPTOBKEC 0 ITOABJICHUA 3aI1axa.

3aoanue:

A.3anuimre B oT4eT HAOIOIaEMOE
SIBJICHUE.

b. 3a cder dero mpoucxoaut HabMr0MaemMast peakius? 3anuIIuTe BbIBOJ U
ypaBHEHUE PEaKITUU.

Kauecmeennasn peakyusn na cnuyepun
Xo0 sxcnepumenma:
1. K 2-3 mn ¢unbrpata u3 omsita 2 npuiauth 10-15 xamens 10%-Horo
pacTBOpa TUAPOKCHUIA KA.
2. ITo xarrsam no6aBwsTe 2%-HbIit pacTBOp cynbdara meau (11) 1o sxkemaemoro
BaMHU IIBETA.
3. [ToTpsicute mpoOHpPKYy.

3aoanue:
A. 3anuIImMTe B OTUET HAOJIIOJAEMOE SIBJIICHHUE.
b. 3a cYeT Yero MpOMCXOJHUT HalOyrogaeMas peakius? 3amuIiInuTe BBIBOJ U

YpPaBHEHUE PEAKLINH.
OmnbIT 5. PacTBOPpUMOCTH U 3MYJILITHPOBaHUE JKUPOB
Pacmeopumocme »xcupa

Xo0 sxcnepumenma u 3a0anue:

1. BossmuTe 8 mpoOupoxk.
2. B xaxnyro npuneire no 1 mi macna.
3. [TpuseiiTe mo 2 MJ CIEAYIOUIMX PACTBOPUTENCH: BOAA, CIUPT, PACTBOP

Mbl1a, OCH3UH, THIPOKCHU KaJIHs, a30THAsI KUCI0Ta, alleTOH, dup.
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4, 3anoaHUTe CAEAYIOMYI0 Ta0IuIy:

+ 1 mu macia

< I
« 8. 8 52| 5 | 8 | =
. = a = = T o @) ) o
+ 2 M =S = Q 3 & I = = =
o < 4 o XX o ) =
@ = o = () S A I = Q)
© NS O g = <
<) Q
— <
o
PactBopumMocTh
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5. [ToxymaiiTe u cnenaiiTe BbIBOJ B KAKUX BELIECTBAX PACTBOPUMBI Macia?

IMYJIbIHPOBAHHUE JKUPaA

OOpa3oBaHue »HMYIbCHA TMPOUCXOJUT 3a CYET TOro, YTO B
ITOBEPXHOCTHBIN BOJHBIN CJIOW, OKPYKAIOUIAM )KUPOBBIE KAMEIbKH,
YCTPEMIISIFOTCS. TOBEPXHOCTHO-AKTUBHBIE YACTUYKH 3MYJIBIaTOPOB,
KOTOpbIE HE AT KalejlbKaM JHWpa Claunarbcsi. Yem MeHblIe
MOBEPXHOCTHOE HATSDKEHHE Ha TpaHuIle pa3zena a3, TeM Jerye ujaer
o0pa3oBaHUE SMYIIbCHH.

OMYyYJbCHS CUUTAETCS CTOMKOM, €CII YEPE3 5 MUHYT HE MIPOU3OIILIO PACCIOCHHE
AKUJKOCTEW Ha MaclO U SMYJIbraTop.

Xo0 sxcnepumenma u 3a0anue:

1. BoseMure 6 mpoObupok u npuieite mo 3—5 Kareab Macia B KKy, 1 Mi
TUCTHITUPOBAHHONW BOJBI U MO 1-2 Kamiu peakTHBOB, 0003HAYEHHBIX B TaOJHIIE
HUKE.

2. [IpoBenuTe SKCTIEPUMEHT U 3aMOJHUTE TaOIUILY:

1o 3—5 Karesb pacTUTEILHOr0 Macia

+ 1 MJ1 TUCTUITMPOBAHHOU BOJIBI

< s © ql:)(
2 = RN
+ o 1-2 kamu: 3 2o 23S & 8 8 3= 5|z
= L| o o = e Q2| L EF Bl &2 § =
© 20| 8 2| = S X ol O I )
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— o
B300JITaTh

3aCeKUTE 5 MUHYT AJIA OIIPpCACICHUA CTOMKOCTH OMYJIbCHH

Omynbcust (+/-)

Croiikas/

HECTOUKAas
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3. Cnenaiite BBIBOJ O TOM, KaKHW€ BEILECTBA CIOCOOHBI OOpa3oOBBIBATh
CTOMKHE 3MYJIbCUU C MacjaMu, a KaKue HeT.

JlaGoparopHasi paGora 2. Onpeodeienue KauecmeeHHbIX noKazamenei macia
(koncmanm ycupa)

Ilenv pabompl: V3y4nTh OCHOBHBIC KOHCTAHTHI JKHPA, OCBOUTH METOIUKU HMX
OTIpEJICIICHMS; BhIPa0OTaTh HABBIKA PA0OTHI ¢ XUMHUYCCKON TOCYI0H, peaKTHBAMHU;
MOJIYYUTH OMBIT CAMOCTOSTEIIBHOW PabOThl B TIOMCKE CIPABOYHON MH(POPMAIIMH IS
HAIMCAaHMS OTYETa U BHIBOJIOB MO JJAO0OpaTopHOU pabdore.

Obopyoosanue: anaTuTUYECKHUE BEChl, KOHUYeCKue koyiobl Ha 250, 50 u 100 M
¢ npunuindoBaHHOW MPOOKOW, MUTNETKH, BOAsSHAs OaHs, MITATUB C MPOOHpPKaAMU U
npoOKaMHu JIJIsl HUX.

Peakmuevt u  mamepuanvi:  paznuyHbIe ~ pacTUTEIbHBIE  Maclia
(padunupoBanHbie/HepaduHUpoBaHHbie), 0,2 H pacTBOp HOA, JUCTHUILUIMPOBAHHAS
Bozaa; 0,1 H pacTBOp THOCYNb(DaTa HaTpus, 1% pacTBOp Kpaxmana, CMECh CIIMUPTa U
aupa (1:1), ¢penondraneun; 0,1 H cnupTOBOM pacTBOp rumapokcuaa kamus; 0,5 H
COJIsSIHAs KUCJIOTA, JIIHAsl YKCYCHAsl KUcoTa, XiopodopM, 1%-ueiit kpaxmain, 0,01 v
pacTBOp rUNocyiabpura.

OnbIT 1. OnpeaeseHue HOAHOTO YHMCJIA
Obwas ungopmayus

Peakuuu ranoreHupoBaHus (IPUCOEIUHEHUS TAJIOT€HA) KUPHBIX KHUCIOT WIH
MaceJl OTHOCHUTCS K PEakLMsIM IO JIBOWHBIM CBSI35IM, KaK U PEaKUUU MPUCOETUHEHUS
BOAOPOJA U PEAKLIMK OKUCIIEHUS PA3IMYHBIMU PEAreHTAMMU.

I"anorens! (Hanpumep, Bro unu |2) nerko npucoeAMHAIOTCS 1O TBOWHBIM CBSI3SIM
KUPHBIX KHCIOT U UX 3PUPOB. B MOIX0AAINX paCTBOPUTENSAX ATA pEaKlns MPOTEKAET
CaMOITPOU3BOJILHO U B OOJIBIIMHCTBE CIIy4YaeB 10 KOHIA.

Peakuuu ranoreHMpoBaHHs C HOJOM MOXKHO HCIOJIb30BaTh [JIsi OTKPBITUS
HEHACBIIIEHHBIX )KUPHBIX KUCIIOT B TIIMLEPUIAX.

Cy1iecTByeT MHOKECTBO METOJIOB ONPEICICHHS] HOJHOTO YKCIIa, Mbl B paMKax
JTaHHOH JlabopaTopHOU paboThl ocBouM Metoa Mapromreca (I'OCT 2070-50).

Mertop 3akio4yaeTcss B MPOBEICHUHM PEAKIUU MEXK]Y CHUPTOBBIM PacTBOPOM
MO0JIa ¥ CIIMPTOBBIM PACTBOPOM HCCIEAYEMOT0 Macjia B IPUCYTCTBUU M30BITKA BOJIBI.
[Ipu peakunu ¢ BOJOM HOJI Ta€T HOAHOBATUCTYIO KUCIIOTY:

I, + H,O — HIO + HI
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HMonHoBaTucTass KUCIOTAa pearupyer ¢ HEHACBIIEHHBIMU COCAUHEHUSAMU Macell
ObICTpee, UeM CaM UOJ, IPUCOEAUHSISICh B MECTa ABOMHBIX CBSI3EH:

H3C-(CH2)7-HC:CH-(CH2)7-COOH + HIO —
HsC-(CHy);-CHOH-CHI-(CH,);-COOH

N30bITOK MOa HEOOXOAUMO OTTUTPOBATH THOCYJIb(paToM HaTpus. Bce stambl
AKCTIEPUMEHTA HEOOXOIUMO COOTIOaTh OBICTPO C COOIOIEHUI BCEX YCIOBUM.

Xo0 skcnepumenma:

1. Ha npenMeTrHoe CTEKNBIIKO KanHyTh 3—4 Kaluld Macja, B3BECUTh U
NEepeHecTH ero B koyoy Ha 250 M.

2. [Tpunuts 25 M cniupta 1t pactBopeHus: HaBecku (100 kpaTHbI 00beM
OT HaBeCKW Macna). J{Jsi Jydiiero pacTBOpEeHUs MOXKHO HarpeTh CMeCh Ha BOJSIHOM
6ane mipu 40-50 °C.

3. [lapannenbHO TNPUTOTOBBTE «CJIEMOM» (KOHTPOJBHBIN) BapuaHT 0e3
no0aBiieHusl Maca.

4. B 06¢e k01651 He0OXx0 MO punuTh 110 12,5 Mut 0,2 H pacTBopa Hoja u 1o
100 MJ1 IUCTUITMPOBAHHOM BOJBI.

d. BceTpsaxHYTh M OCTaBUTh B TEMHOM MECTE Ha 5 MUHYT.

6. Ottutpyiite 0,1 H pacTBOpoM THOCYJIh(hATa HATpPUs CHaYajlia [0

TIOSIBIICHUS CJIA00KENITOTO OKpAIIMBAHMSI, a TIOTOM, PWIIMB | MII pacTBOpa Kpaxmaia,
TUTPYEM JI0 HCUE3HOBEHUS CHHEH OKPACKH.

7. Jlns pacdyeToB MCIOJIB3YETCS BeCh 00BEM THOCYJIb(daTa, T.e. IOCIHE
n006aBIeHUS KpaxMaja pacTBOp THOCYJIb(aTa B OIOPETKE HE CTOUT JIOJIUBATh, a HY)KHO
IPOJIOJDKUTH THTPOBAHHE.

8. [TpoBoMM M KOHTPOJIBHBIN OMBIT O€3 Maca.

3aoanue:

A. Paccuunraiite HoTHOE YUCIO (M. 4.) Maciia, HCTIONB3Ys OpMYITy:
(VkouTp. —VomnnIT) - 0,0127 - 100

M.u.(r) = m (Macsia)
0,0127 — tutp THOCYNB(]AaTa MO UOAY.
OmnbiT 2. OnpenesieHue YMCIa OMbIJIEHUS
Xoo skcnepumenma:
1. B omnbiTHyto kon0y emkoctbto 50 ma BHectu 0,5 T macna, a B

KOHTPOJIbHYIO KOJIOY — 0,5 MJ1 BOJIBL.
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2. B 006e xon0b1 106aBUTH U3 Gropetku no 15 mi 0,5 H ciUpTOBOTO pacTBOpa
TUIPOKCUA KaJusl.

3. KonOsl  3akpbiTh  mpoOKaMu ¢ OOpaTHbIMH  BO3JQYIIHBIMU
XOJOIUJIBHUKAMM M TpPEeTh Ha BOJAAHOW OaHe 10 OOpa3oBaHUS MBUIBHOM TNEHBI,
nepuoanyecku Berpsixubas. Cienure, 4ToObl )KUJIKOCTh BHYTPH KOJO c1abo Kurena,
IIPU 3TOM BEPXHsIS 4acTh TPYOKH HE HarpeBajach.

4, [To oxoHYaHUM OMBUICHHS B KQXKAYIO U3 KOJIO MpUiauTh 15-20 mMi1 BOJbI
3—4 xamu penondranenHa.
5. TutpoBate 0,5 H CONSHOW KHUCIOTOM OO HMCUYE3HOBEHHUSI PO30BOTO
OKpaIllUBaHHUS.
3aoanue:

[MpoBenuTe pacyeT 4ncia OMbUICHHS (4. 0.) 10 (HOpMYyJie HUXKE, IPUHUMAS BO
BHHUMAHHC, YTO 1 mn 0,5 H paCTBOpa Tr’MAPOKCHU A KaJIusd COOTBECTCTBYCT 28 M.
_ (VKOHTp. ) (HCI) — Von. - (HCI)) - 28

4.
© m (3kupa)

OmnpIT 3. OnpeaesieHne KMCJIOTHOTO YMCJIa MacJia

Xo0 skcnepumenma:

1. Hasecky macna (0,2-0,3 1) 3aiauth 15 M1 ataHoa.

2. [Tpunute 2—3 kammm deHondranernHa.

3. TutpoBathk Macio 0,2 H ciupToBbIM pacTBopoMm mienoun (KOH).
4. [TpoBoaMM aHAJTOTHUYHBIC MAHUMYJISIINH C «XOJIOCTOMW» TPoOoi

(koHTpOJIB) O3 MoOaBIeHUs Macia.
3aoanue:

A. Paccuuraiite KUCIOTHOE YKCIIO (K. 4.) (MT) 711 JAHHOT'O MacJa 1o
dbopmyie:
56,11-T- (VKOHTp.(KOH) — Vou.(KOH)
B m (>kupa)

K. 4.

I'ne:

T — nonpaBka K TUTDY;
56,11 — monekymnsipaast macca KOH.

b. Pe3ynbraThl 3aHecuTe B TAOJIHILY U CHIEJIATE BHIBOI:

OnpIT m (macna), T | Vourpors KOH, | Vomr KOH, K. 4., Mmr
MJI MJT

25



B. PaccuuTaiite a¢pupHOE 4MCIIO U cAenaiTe BEIBOA 1O Beel padoTe.
OmnbIT 4. OnpeaesieHre NEPEKUCHOT0 YUCTIA

Xo0 skcnepumenma:

1) B onbitHyio koHMYeckyto Kooy (150-200 mu) momectute 1 T xupa.

2) B KOHTpOJIbHYIO KOJIOY BMECTO KHUPa MOMECTUTE 2—3 MJI BOJIBI.

3) O6e kon6Ow1 3aneite 10 mu1 xopodopma A0 MOJTHOTO PACTBOPEHUS KHUPa.
4) [Tpuneiite B 06€ k0y10bI 0 20 MJI JIENIHON YKCYCHOM KUCIOTHI U 110 1 M1

CBEXEro HACBIIIEHHOTO PAacTBOpa MOAMCTOro Kanus. TuiaTelbHO NepeMeliare u
OCTaBbTE Ha 3 MUHYTHI ISl NPOTEKAHUS PEAKIIUH.

5) Otrutpyiite BoinenuBmuiica noz 0,01 u pactBopom rumnocynbdura.

6) TutpyiiTe 10 NOSIBICHUS KENTOM OKPACKH, MOCJE Yero B KOJOBI HY>KHO
no6asuth no 1 mu 1%-HOro pactBopa Kpaxmajna M TUTPOBAaTh JO HCUE3HOBEHUS
roiy0oil OKpacku.

3aoanus

Brruncnure nepekucHoe ucio (1. 4.) no popmyiie:

B (a—b)-T-0,001269 - 100
m

I1. 4.

I'ne:
I1. 4. — nepekucHoe Yunclo,
a — kommmuectBo 0,01 H runocynbhuTa, U3PaAcX0J0BAHHOE Ha TUTPOBAHKUE HOAA, M,

B — kommuectBO 0,01 H runocynbpuTa, H3PACXOJOBAHHOE B KOHTPOJIHHOM
OTIpEICIICHHUH, MJI,

T — mompaBka kK TUTPY pacTBOpa rUNoCyiabdura,

M — Macca xupa.

BOHpOCLI AJId CAMOKOHTPOJIA:

1. Urto o0beauHsAET BCe BEIIECTBA CTOJb PA3HOOOPA3HOTO Kilacca JTUMUIO0B?

2. KakoBa Guonorndeckas poJib JIMIUI0B B Ipupoac?

3. [IpuBenute knaccuuKao OCHOBHBIX TPYIIT KUPOB?

4, Uto sBISIETCS MCTOYHUKOM JIMOUAOB MJi MUTAHUS U MPOUYUX HYXK]
YyeJoBeKa?

d. [IpuBenuTe OCHOBHBIE CLIOCOOBI COXPAHEHUS KUPOB U Macen?
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6. VKaxuTe pazauuus B CTPYKTYpE M CBOMCTBAX IMPENEIBHBIX H
HEIpEEIbHbIX JKUPHBIX KUCIOT. [IpuBeanuTe npumepsl.

7. IlepeuncauTe OCHOBHbIE XUMUYECKUE CBOMCTBA JIUIHIOB.
8. Kakune uncna xapakTepusyroT COCTaB U CTPOEHUE JINMIHUIOB?
Q. Uem omacHO U M0JIe3HO NOTPeOICHUE JTUTHI0B?

10. IIpuBeaute ¢opmyny ruuepuHa. K kakoi rpymnme BemecTB OT
OTHOCHUTCS 1O cBoe npupoae? OTMEThTe KaueCTBEHHYIO PEaKIIUI0 Ha TJIULEPHH.
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Paznen 2. YI'VIEBObI

1.2 Teoperunueckasi 4acTh

YrieBoabl — 3TO KJIAcC OPraHMYECKHX MOJIEKYJ, COCTOSILIUMX M3 MOJIEKYJ
yriaepojia W BOABL. YTJIEBOABI (caxapa) — STO caMblii pacHpOCTpaHEHHBIM Kiacc
OpPraHMYEeCKUX BEIIECTB B MPUPOJIC, TAK HA JIOJIO YIJIEBOJAOB npuxoautcs 10 90%
CyXOM MaccChl pacTeHHUI. YTIIEBOABI COJAEPKAT KapOOHUIBHYIO TPYIIY U HECKOJIbKO
TUAPOKCUIIBHBIX TPYIIIL.

CoenuHeHus, UMEIONIME OJHY M Ty XK€ CTPYKTypHYH (opMyny, HO
paznuyaroniecs 1o MPOCTPAHCTBEHHOU KoH(pUrypanuu, Ha3bIBAIOTCS
cmepeouzomepamu. OOpa3oBaHUE TAKUX M30MEPOB OKA3BIBACTCS BO3MOXKHBIM TPHU
BXOXKJICHUM B COCTaB MOJIEKYJIbI aCUMMETPHUYECKUX aTOMOB yriiepojaa (K KOTOPBIM
NPUCOCANHEHBI YEThIPE PpA3JIMYHBIX aTOMa WM Tpynmbl). YHCIO BO3MOXKHBIX
U30MEPOB COCAMHEHHUS 3aBUCHUT OT YKCJIa aCHMMETPUUYECKUX aTOMOB yriepoja (n) u
paBHo 2". I'mok03a ¢ YETHIPbMS ACUMMETPUYCCKUMH aTOMaMH YIJIEpOJa HMEET,
cienoBaTenbHO, 16 n3omepoB. Huxke ykazanpl Hanbojee BaKHBIC THIIBI M30MEPOB
[JIFOKO3BI.

1. Onrtuueckas crepeousomepusi. D m L m3omepnbl: L — 3epkanbHOE
orpaxkenne D ¢dopmbl. [lpunamnexnocts xk D- wimm L-psgy omnpenpensercs
opuenranuei rpynn —H u —OH nipu atome yriiepoaa, coceJHEM € KOHIIEBBIM aTOMOM
yIiaepoia, COJEpkKaluM IMEPBUYHYIO COUPTOBYIO Ipynmy (B MOJIEKYJIE TIIOKO3bl —
opuenranueit rpynn —H u —OH npu atome yraepona 5). Ecnu rpynna —OH npu stom
yIIepo/ie HaXOJIUTCS CIIpaBa, caxap NPUHAIICKHUT K D-psgy, eciu e OHa CTOUT
cieBa, caxap oTHocutrcsi K L-psay (puc. 5). BOJBIIMHCTBO MOHOCAaXapuaoB B

OpraHM3ME MJICKOMHTAIOMUX WMEIOT D-KoHHTrypanuio — WMEHHO K JTOH
KoHpuryparuu crenudrudHbl GEPMEHTHI, OTBETCTBEHHBIE 32 KX METa0O0IN3M.
A 7
(Ij\H 1 C<n
H—(lj*—OH 2 HO—(I:*—H
HO—C=H 3  H—C OH
H—COH 4  HO—C-H
* %*
H—(IZ—OH 3) HO—(II—H
CH,-OH 6 CH>-OH
D-rmroko3a L-rmoko3a

Puc. 5. D u L popmbI 11110K03b61
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2. dnumepus. M3oMepsl, paznuyaroniiecs 1o KOHQUrypaluu nojaoxeHueM
rpynmn —H u —OH npu BTOpoM, TpeTbEM U 4YETBEPTOM aTOMaxX yIiIepoaa, Ha3bIBAIOTCA
snuMepamu. bruonorndyecku Hanbosee BaXKHbIMU SMIMMEpPaMU TIIFOKO3bI ABISIOTCS: D-
manHo3a (1o C2) u D-ramakro3a (o C4), a taxke D-amno3a (o C3) (puc. 6).

Snumepsl o C-2 Anunmepsl o C-4
oL N o O\
1 S 1 S 1 F
~H ~H C<g
| HO—C—H _ H—COH | H—C—OH
HO—C—H HO_ 1 HO—C—H
Rcoom [ THCTOR o Ui
H—C—OH H—C—OH H—C—OH
“SHi,-OH “CH,-0H CH,-oH
D-manH03a D-rmoko3a D-ranakrosa

Puc. 6. Dnumepsl riatoKo3bl

3. Iupano3Hbie U (ypaHO3HBbIE KOJbIEBbIe CTPYKTYPbI. AJIbJICTHIHBIC
WIH KCTOHHBIC TPYNIHPOBKH JIETKO pPEAardpyrT €O CHUPTOBBIMH, oOpasys
noJiyarieTajlbHbIEe WIHM TMOJYKETalbHbIE TPYNIUPOBKH, Yallle BCETO 3TO MPOUCXOIUT
BHYTPU MOJIEKYJIbI, U, CJIE€I0BATEIbHO, MPOUCXOIUT IUKIU3AIMS MOHOCaxapuja, B
pesynbrate oOpaszyercss MOAU(DUIMPOBAHHBIN T'eTEPOILUKII, COJASpXKAIUNA aToM
kucinopoaa. Haubonee ycTOWYMBBI MSATH M IIECTUWICHHbIE HUKIBL. [IsTH4IeHHBIE
IIUKJIBI YTJIEBOJIOB CXOJHBI ¢ MOJIEKYJION (ypaHa, mo3ToMy 3T0 dypaHo3Has ¢Gopma,
IICCTUWICHHBIC C MOJIEKYJIO mupaHa — nupaHo3Has ¢opma (puc. 7). Bce
TUAPOKCUIIBHBIE TPYIIIbBI, PACTIONOKEHHbBIE CIIpaBa OKa3bIBAIOTCS MO IIUKJIOM, a T€,
9YTO clieBa — Haja UUKIOM. KOJbIeByl0 CTPYKTypy MOTYT NPUHHMATh U KETO3BI
(manpumep, D-dpykrodypanoza unu D-dpykronupanosa). B pacTBope TIFOKO3BI
6omnee 99% MoseKyn HaXOIUTCs B TUpaHo3HoM dopme u meHee 1 % — B pypaHo3HOMU
dbopwme.

4. o- U f-anomepsnl. [Ipu muknu3anuu odpa3zyeTcsl THAPOKCHIbHAS TPyTIIa
IIPA TOJIyalleTaJlbHOW WM TOJYKETAIbHOM TPYNIIUPOBKE, NOJNYyaleTaJbHbIN WU
MOJIYKETaIbHBIN THUAPOKCHII, 3Ta TPYyMMa MOXET pacroiaratbCs IMOj IHKJIOM, B
pesynbprate 00pasyercss o-aHOMEp, a MOXKET pacroJyiaraThCsi HaJa I[HUKIOM, TOT/a
oOpaszyetcs B-anomep (puc. 7). Lluknudeckas CTpyKTypa COXpaHSIETCS M B PacTBOPE,
HO TPY ATOM MPOUCXOAUT AHOMEPOB TIFOKO3bI 00pa30BaHUE U30MEPOB OTHOCUTEIHHO
MOJIOKCHUST albJCTHIHOTO M KETOHHOTO aroMa yriepojia, YTO MPHUBOJUT K
oOpa3oBaHuI0 cMmecu 0 - TiaokonupaHo3bl (36%) u B -rmroxonupano3bl (63%);
octaBuuiica 1% mnpencraBieH B OCHOBHOM O- U [3- aHOMEpaMu TJIIOKO(YpaHO3BI.
OnucanHOE BBIIE YCTAHOBJICHHE DPABHOBECHS COIMPOBOXKIACTCS TaK Ha3bIBAEMOU
MyTapoTaIluei: MoIyaleTaIbHOE KOJBIIO PACKPBHIBACTCS M BHOBBH 3aMBIKACTCS, TPU
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ATOM MOXET WU3MEHAThbca mnonoxkenue rpynn —H u —OH npu yrimepome 1
[IpenmnonararoT, 4YTO B XOJA€ ATOro mpouecca oOpazyeTcss NPOMEKYTOYHas
TUApATUPOBAaHHAs JIMHEHHas (AalMKIWYecKas) MOJIKYJla, XOTS 10 JIaHHBIM
noysiporpadud Ha JOJIO AIUKIWYECKOW (OpPMBI TIIOKO3bl MPUXOJIUTCS BCETO
0,0025%. B pacTBOpE TIIIOKO3a SBJISIETCS MPABOBPAIIAIONIEH; ITUM OOBSICHIETCS €I1Ie
OJIHO €€ Ha3BaHME — JEKCTpo3a (JIeKCTPO — IMpaBblii), 4acTo ymoTpeOsseMoe B
KJIMHUYECKOM MPAKTHUKE.

6
CH>-OH
Hs H
\ lcéo / +KoH H )1
]| HO 373 OH
H—C—OH H OH
.D-rﬂmKo(l)ypaHo3a HO—4?—H o-D-roroxonHupaHo3a
H—C—OH ]
y CH,-OH
H—C—OH s o OH
/ CHz—OH \ +Kou g )1
D-rmoxo3a HO 33 H
OTKpBITas H OH
dbopma
p-D-rmokodypanosa B-D-rinokonupanosa
Puc. 7. Tayromepus riaroko3bl
d. Anvoo-, kemo- uzomepuzayusa. Opykro3a UMEET Ty K€ XUMHUYECKYIO

dbopMyIy, 94TO W TIIOKO3a, HO OTJIMYAETCS MO CTPYKTYpHOU (opmysie, MOCKOIbKY
bpyKTO3a COAECPKUT MOTEHIUATBHYIO KETOTPYIIY B IMOJIOKEHUU 2, a TII0KO3a —
NOTEHIMAIBHYIO aJbJETUAHYIO TPyNNy B nosokeHuu 1. J[anHas rpynmna Ha3bIBaeTcCs
KapOOHUIILHOM M OT €€ TOJIOKECHHSI 3aBUCIT XUMUYECKHUE CBOMCTBA BEIIECTB:

KapGonunbHas rpymma: @

O @]
Keron: R '(l%' R, Anpaerun; R '(LE' H

Knaccuguxkayun yeneeooos

[To XMUMHYECKOMY COCTaBY YIJICBOJIbI Pa3IEIISIFOT Ha YEThIPEe OCHOBHBIC TPYIIIIBI
(tabum. 2).
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Tabnuua 2
Kuaccudukanus yriiesoaos

MoHocaxapuabl Ousurocaxapuabl IHonucaxapuasl
OcHOBHOM monomep | Cogepxkar  2-8  (10) | Comepxkar  cBbimie 10
YTJIEBOJOB. Ha3Banue | octaTka MOHOCAXapHIIOB, | OCTaATKOB
3aBUCHUT OT KosindecTBa C B | COEIMHEHHBIX MOHOCaXapHJI0OB,
YTIIEPOJHOM CKEJIETE | TTIMKO3UAHOM CBS3BIO COEIMHEHHBIX
BEIECTBA TJIMKO3UIHOU CBS3BIO

JII/IcaXapI/II[BIZ caxapo3sa,
JJaKTO34a, MaJIbTO34,

M30MaJIbTO3a, TPerano3a ["oMononcaxapuib:
TpuOSBI: rmmoepaJIbACTUI, TpHC&X&pI/II[BI: paq)HHoga, Kpaxmall, TJIMKOI'CH,
JTMOKCHUAIICTOH MajJbTOTPHO3a 1EJUTI0JI03a, XUTHH
Tempo3sr: SPUTPO3HI, Terpacaxapuibr.
IPUTPYIIO3bI MaHHEOTETPO3a
Ilenmo3sr: pubo3a,
ne30Kkcupubdo3a, pudysnosa,

['eTepononucaxapuibl:
apabuHo3a, KCHJI03a,
TJIMKONIPOTEHHBI,
KCUJITYJI032
[lenTocaxapusi: TJIAKOJTUTTUIBI,
I 'exco3nl: rJIF0KO03a,
MaJbTONEHTO3a TJIFOKO3aMUHOTJIMKaHbI
rajiakTosa, bpykTo3a,
U T.JI. (rMajxypoHOBasi KUCIIOTA,

MaHHO3a, TJIIOKYpOHOBAas
KHCTIOTA, TJIFOKOHOBAs
KHCTIOTa

I'enmo3sbl u ap.

IIEKTUH, FeIapuH,
XOHJIPOUTUHCYITH(PATHI)

Ha puc. 8 mpexacraBieHpl OCHOBHBIE MPEACTABUTENM Kjlacca YIieBOJOB

(MoHOCaXapuIbl).

AP 1

C~g CH,-OH o 0

2| 2l z 4
H—C—OH (l; =0 (lj.,H Clls.H

Ho—’clz—H HO—C—H CH-OH HO-CH

H—C—OH H—C—OH CIJH—OH (IJH—OH
H_CI_OH H_S(l;_OH CH>-OH CH>-OH

6CHz—OH 6CHZ_()H D-sputpo3a D-tpeo3a

D(+)-rmoko3a (mpupoanas) D(-)-¢ppyxrosa (npuponsasn)
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A AP AP
C\H CH>-OH C\H ~H
| | .| g
(fH—OH (|3=0 H—C—OH H—C—H
CH,-OH CH,-OH
: . H—C—OH H—C—OH
D-I‘HHHCPHHOBLIﬁ aJIpJACTua JHUOKCHALICTOH H 4C| OH H 4C| OH
s 5|
CH>-OH CH>-OH
D-pubo3sa 2-ne3okcu-D-pubo3za
Puc. 8. [Ipumepsl cTpoeHuss MOHOCAXapUI0B
Dyukyuu y21e60008

B kuBBIX OpraHusMax yIJICBOJBI MOTYT BBHITIOJIHATH CaMble pa3zHOOOpa3HbIC
byukuu. Psag QyHKIud CcX0X 11 pAaCTUTENBHBIX M HKUBOTHBIX OPraHU3MOB
(dHEepreTrueckasi, HalpuMep), OJHAKO €CTh U YHUKAJIbHBIC POJIM, BBIMOJTHSICMBIC
YHUKAJIBHBIMH caxapamu. Hruke paccMOTpuM BakHeWmue (YHKIIMUA YIJIEBOJOB,
BBITIOJIHSIEMBIE B dKUBBIX OPTaHU3MaX, a TAK)KE POJIM HEKOTOPBIX CaXapHI0B.

— JHepreTnyeckass (pyHKUMs. YTIEBOJAbl — 3TO TJaBHBIA BUJ KJIETOYHOIO
TOIUIMBA KaK y PACTeHMH, Tak U y )KUBOTHBIX. Ha ux mgomto mpuxoautcs 6omnee 50 % ot
CYTOYHOI'0O KOJIMYeCTBa He0OX0IUMbIX Kanopuid. [Tpu okucinenun 1 rpaMma yrieBoi0B
BeIessitoTes 4,1 kkan sHepruu U 0,4 r Boabl. Jluaepsl B SHEPreTHUECKOM OOMEHE —
[IFOKO3a U TJINKOTEH;

— 3amacaomas (yHKOusi. 3amnacHble MUTATEIbHBIE BEIIECTBA JKUBBIC
OpraHu3Mbl HAKaIUIMBAIOT B (hOpMe yriaeBOAOB: TTUKOT€H — y KUBOTHBIX U IPHOOB;
Kpaxmall, UHYJIMH — Y PACTCHHM. YUYEeHBIE MBITAIOTCA pad0TaTh HAJ CO3IaHUEM COPTOB
pacTeHui, JUCThsI KOTOPHIX ObUTM ObI OOraThl caxapaMu, a HE TOJIBKO 3aIacaroliue
opranbl. C MOMOINIBIO 3TOr0 BO3MOKHO MOBBICUTH MUTATEIIbHYIO IEHHOCTh KOPMOB.
EcTb ycnenineie npumepsl CO3/1aHKsI HOBOTO ITyJia IITMKOT€HOMOA00HbIX MTOJIMMEPOB B
IIUTO30JIe KJIETOK JINCTA, KOTJa ObUIA MCIOIh30BaHbI N30()OPMBI TTTUKOTCHCUHTA3bI/
CHUHTa3bl Kpaxmala, KOTOpble MOTJM OBl MCIOJB30BAaTh IUTO30JbHBIN Tyn Y JId-
riroko3bl. [1og00Has TexHotorus onvcana B padorax Eicke at al., 2017.

— CTPYKTYpHas u onopHas pynkuus. Kak oTmMeuanocs panee, Ha JIOJIO CyXOro
BEIECTBA PACTCHUN MOXKET MPUXOAUThCs 10 90% yriaeBomoB, y KHUBOTHBIX — 2-3%
cyxoil maccel. OnopHass GpyHKIHS peanu3yeTcsi B TOCTPOCHUH OMOPHBIX CTPYKTYP.
Tak, jxecTKasi KJI€TOUYHAsl CTEHKA PACTEHUN COCTOUT U3 LEJITI0N03bl, TEMULICIITIONO3bI
Y MEKTUHA, XUTUH — OCHOBHOW KOMITIOHEHT KJIETOYHBIX CTEHOK TPUOOB U IK30CKEIeTa
PaKOOOpa3HbIX U HACEKOMBIX, MYPEHMH — 3alUTHBI KJIETOUHBIA CJIOM MHOTHX
OakTepuid. Y KUBOTHBIX YIJIEBOJbl ()OPME TIIMKO3aMUHOIIIMKAHOB BXOJSIT B COCTaB
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COCIMHUTEIBHON TKaHU. YTIEBOJbI — 3TO TakKe O0O0s3aTebHbIA KOMIIOHEHT
OOJIBIIMHCTBA BHYTPHUKJIETOUHBIX CTPYKTYp (TutacTuueckas (yHKIMs), HampUMep,
MIEHTO3bl B HYKJIEOTH/IaX M HYKJIEHHOBBIX KHCJIOTAaX, YIJIEBOAbl INIMKONPOTEUHOB U
[JIMKOJIUIIUAOB BXOJST B COCTaB MEXKJIETOUYHOTO MaTpUKCa; MeMOpaH;

— ocmoTndeckasi pynkums. B xkposu npucyrcteyer 100—110 mMr/% riroko3sl,
KOTOpasi MPUHUMAET YYacTHE B PEryJsilud OCMOTUYECKOIO JaBJIEHHUS B KUBOTHOM
OpraHu3Me;

— 3amMTHAsE QYHKIHUS pEalu3yeTcsl B CHHTE3€ BHYTPUKIETOUYHBIX MOJEKYI
(MMMYHOTJIOOYJIMHBI, YYaCTBYIOIIME B TMOJJAEPKaHUU HMMMYHUTETAa KUBOTHBIX,
TIIIOKYPOHU/IBI — B MPOIECCaX JIETOKCUKAIIMK YHIOT€HHBIX S70B M KCEHOOMOTUKOB), a
TaK)K€ BHEUIHUX 3alIUTHBIX OOpa30BaHMid, TaK, HEKOTOpPbIE PACTEHHUS] HMEIOT
CHelUalbHble BBIPOCTHI (LIUIIBI, KOJIIOUKH), COCTOSIIME W3 KJIETOYHBIX CTEHOK
MEPTBBIX KIIETOK;

— MeTaboanuyeckas (yHKUMA. U3 VYIJIEBOJAOB B OpraHU3Me MOTYT
CUHTE3UPOBATHCS COCIMHEHUS JPYTUX KJIaCCOB, B YACTHOCTH, JIUMIU/BI U HEKOTOPHIE
AMUHOKHUCIIOTHI,

— penentopHas pyHkuus. Onurocaxapuabl BXOASIT B COCTaB MTMKONPOTEHHOB,
TJIMKOJIMIIUAOB — BOCIPUHHUMAIOIIEH YacCTH MHOTHX KIETOYHBIX PELENTOPOB WU
MOJIEKYJI-JTIUTaHOB.

OtnenpHBIE caxapa MOTYT MIpaTh Ba)KHOE 3HAYEHUE NI 3J0POBbSI YEJIOBEKA,
€CJIM PEryJIIpHO MOTPeOIATh UX ¢ mpoaykTamu nutanus. Hanpumep, D-manno3a, D-
apabuno3za, D-kcuiio3a — 3T0 KOMIIOHEHTHI THKOTIPOTEUHOB, BCTPEUAIOTCS B CIIMBOBOM
U BUIITHEBOW MSKOTH, B COCTaBE JPEBECHBIX CMOJ, B YaCTHOCTHM T'yMMHapaOuWKa,
kamenei. D-pubo3a BXoauT B cocTaB HYKJIeoTH10B, kKohepmeHnToB u PHK, sBnsercs
IIPOMEXKYTOYHBIM COCIMHEHUEM IeHTo30(¢ochaTHoro mytu, kak u D-pubynoza. D-
JUKCO3a — KOMIIOHEHT JIMKCO(JIaBHHA, BBIJIEISEMOTO CepAeuHOM Mbimeld. D-
TJIF0K03a, KOTOpasi BXOJUT B COCTaB BCEX (PPYKTOBBIX COKOB, Kpaxmala, caxaposbl,
MaJIbTO3bl M JIAKTO3bl, YYaCTBYET B »sHepreruueckom oodmene. D-Opykrosza (men,
caxapo3a, uHynuH) u D-ranakrto3a (jakTo3a, TJIMKONPOTEHHBI W TJIMKOJIUIIHUIbI)
CIIOCOOHBI MpEeBpaNIaThCs B Clydyae HEOOXOIUMOCTH B TIIFOKO3Y M TaKKE y4aCTBOBATH
B €€ METa0OJINYECKUX MYTAX.

Hu onwH >XWBOTHBIA OpraHM3M HE CHOCOOCH TIepeBapuBaTh IEIIIIOIO03Y
(orcyrcrByet B-ammnasza). Jlaxke B OpraHu3Me KOpOE€JOB, TEPMHUTOB 3a BBIPAOOTKY
dbepMeHTa — pa3pymuTens MEJUTFOJIO3b — IEJUTI0NIa3kl OTBEYAIOT MHUKPOOPTAHU3MBI
MUIIEBAPUTENIBHOTO TpaKTa. 3a MEpeBapUBAHUE YIJIEBOJOB B MHUIIEBAPUTEILHOM
TpaKTe 4YeJIOBEKa OTBEUAIOT (PEPMEHTHI: (i-aMWJIa3bl CITFOHBI, Oi-aMHJia3a, amuio-1,6-
TJIIOKO3M/1a3a, OJUro-1,6-TioKo31aa3a MoHKENyI09HOM Kene3bl (MaHKPeaTHIeCKOTro
coka), (epmeHTh TOHKOro kKuileyHuka. [lepeBapuBalOTCs y Hac B OCHOBHOM
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nojaucaxapuabl — Kpaxmal nu3 paCTI/ITeﬂbHOﬁ IIHIIIH, u I''TUKOI'CH nus3
MO Y)KUBOTHOI'O IIPOUCXOXKACHUAA.

2.2 IlpakTH4eckasi 4acTh

Jlaboparopuasi padora 3. Kauecmeennuvle peakyuu Ha y21e600bl

I]ens padompr: oBnaneTh METOAUKAMU MTPOBECHNS KAYECTBEHHOTO aHAJIN3a HA
yIJA€BOAbl PAa3HBIX TPYMI, 3aKPENUTh MPEJICTaBICHUE 00 OCOOEHHOCTSIX CTPOEHUs
MOJIEKYJI YIJEBOJAOB, MOJYYUTh HABBIK HCIIOJb30BAHUS XUMHYECKONW MOCY/bI,
pPEaKkTUBOB, BEIPAOOTATh HABBIKUA PAOOTHI CO CIIPABOYHOM JIUTEPATYPOH.

Oobopyoosanue: 1mTaTUB € TPOOUPKaAMHU, MNPOOMPKOJEpKATENb, CIUPTOBAs
ropeska, BojisiHasi 0aHsi, MUKPOCKOIIbI, IPEIMETHBIE CTEKIIA.

Peaxkmuewi: 5%-Hblll pacTBOp TJIOKO3bl; 1%-Hble pacTBOpbl (HPYKTO3BI,
caxapo3bl, MaJlbTO3bl, JTAKTO3bI; 15%-HbI pacTBOp ruapokcuaa Hatpus (kanus), 4%-
Helii pactBop cynbdarta memu (Il); peaktuB CenuBaHOBa (pacTBOp pe3oplHHA B
pa30aBIEHHON COJITHOM KHUCIOTE), | H pacTBOp CepHOM KHUCIOTHI, 1%-HBI pacTBOP
Kpaxmajia, pacTBOp HOJA.

1. Peakyuu na monocaxapuoni

OnbIT 1. OTKpBITHE THAPOKCWIBHOM I'PYNIBI
Xo0 skcnepumenma:
1. B npoOupky Heo6xoaumo HanmuTh 1 Mi1 pactBopa riroko3bl (5%) u 0,5 mo
pactBopa ruapokcuaa Hatpus 15%.
2. Tlo xammsm npunuth 4% pactBop cynabdara meau (11).
3. Berpsxaute npoOupky.

3aoanue:

Onummute HaOMr0gaeMbIe sBieHUs. ClenaiTe BHIBOJ 110 OTBITY U HATTUIITUTE
YpaBHEHHE PEAKIUH.

IIpumeuanme: eciu Bbl OCTABUTE MPOOUPKY HA HEKOTOPOE BPEMsl, TO YBUJIUTE
CMEHY CMHEW OKpacku Ha kpacHyto. [loueMy Tak npoucxoaut?

OnbIT 2. Peakuust Tpommepa (0TKpbITHE aJIbAETHIHON IPYNIIbI)
Xo0 skcnepumenma:

1. BospMmure 2 npoOupku. B nepByto npuseiite 1 mi1 pactBopa ritoKo3bl, a
BO BTOpYIO — | MiI pacTBOpa (PpyKTO3bLI.

2. B kaxnyro npodupky npusieiite 0,5 M rUIpoKCUIa HATPUS, a 3aTEM 10
KaIlIsIM — MEJTHBIN KYTIOpOC.
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3. [IpoOGupKku OCTOPOKHO HArpenTe.
3aoanue:

OtMeTbTe HaOIIOAAEMBbIE SIBICHUS. 3aMUIINTE YPABHEHUS PEaKIIUU.

HaGmonaercs mepexo1 OKpacku: rojryoast — 3ejeHas — *entasi — KpacHas, T.K.
cHauaja o0pasyeTcs JKeNThIi ocaaok ruapokcuaa meau (l), KoTopblit pu
HarpeBaHUM pasjiaraercs ¢ oopasoBanueM okcuaa meau (1) kpacHoro seta. [Ipu
ATOM TJIFOKO03a OKUCIISIETCSI 10 TIIFOKOHOBOM KUCIIOTHI. JlaHHYIO peakiuio JaroT
TOJbKO AJIbI03bI.

Omnbit 3. Peakuus CequBaHoOBa (OTKPBITHE KETOTPYIIIIbI)
Xo0 sxcnepumenma:

1. B 2 npo6upku npunutk 1o 1 mi peaktuBa CelliBaHOBA.
2. B nepByto 106aBuTh 5 Karenb pactBopa GpyKTO3bl, BO BTOPYIO — 5 Karesb
pacTBOpa IIIIOKO3bI.
3. [Tomecture Ha BogsiHyto OaHto (80 °C) Ha 8§ MUHYT.
3aodanue:

OtmeThTe HabII01aeMble SIBJICHUS U HAMMIIUTE YPaBHEHUE PEaKIIUU.
OnbIT 4. XuMudecknii «cBeToop». ['7110K03a — BOCCTAHOBUTEIb KPacUTeJsi

Xo0 skcnepumenma:

1. B3sate kon0y Ha 250 mut, ipunuth 200 M1 BOJBI M PACTBOPUTH B HEHM Mapy
JIOKEK TIIFOKO3bI (0K0JI0 2-3 T).

2. B aTom pactBope pactBopuTth 0,5 noxku menouu (3—5 1) (pactBop Nel).

3. B3sats HOBy1O K010y, mpuwinTh Tyaa 50 M1 BOAbl U PacCTBOPUTH B HEW

uHauTrokapMuH Ha koHunke mmatens (0,05 r). [omyyaem pacTBop SpKO CHHETO LIBETA.
Ecnu nepeGopiiim ¢ MHAUKaTOPOM, TO paCTBOP JydIlle pa30aBUTh.

4. Ho6agnsem 100 M mepBoro pacTBOpa TIIFOKO3HI.

d. B Hauasie pacTBOp OKpacuiics B 3€JIEHBIN LIBET, 3aTEM B KPACHBIN U TENEPh
OH KEJTHIN, TTIO3TOMY OIBIT HA3bIBACTCS «XUMHUUYECKHUIA CBETO(OPY.

JlanHas peaknus He OeCKOHEYHas, OHa OYJIeT HATH J0 TeX MOp, MOKa B PaCTBOPE
€CTh TJII0KO03a U JOCTYN KUCa0poaa. CMBICT JaHHOW peakIuy B TOM, YTO KaK TOJbKO
K TJIFOKO3€ B IICIIOYHOM cpejie MbI J00aBIISIEM HHIMKATOP, TIIFOK03a — OKUCIISETCS, a
WHJMKATOp BOCCTAaHABIMBAETCS M MeEHsSeT CBOM mBeT. Korga Mbl BCTpsSIXHUBaeM
pacTBOp, MHAUKATOP PEarupyeT C KUCIOPOJIOM, KOTOPbIA COACPKUTCS B BO3NIYXE, U
Hazaj OKUCIISETCS.
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6. YToOBI 00paTUTh peaKLUIO BCIATh, HY’KHO IIEPEMEIIATh PAaCTBOP.

7. Ecnu xoturte noiayuuTh 0osee HaChIIEHHbIE [IBETA — 100aBbTE HEMHOIO
MHJMKATOpA.
8. B npyro#i crakanuumk HamuBaeM S50 mu1 BoJbl M J00AaBIISIEM HEMHOTO

METUJIEHOBOT'O CHHETO.

9. [TpunuBaem octaTok pacTBopa ¢ riroko30M Nel.

10. PasmemraiiTe u galTe HEMHOT'O MOCTOATD.

11. PactBOp obOeciBeunBaeTcsi. Peakius et mo TakomMy e MPUHIHIY, KaK
U ¢ uHAUTOoKapMuHOM. Ha moBepxHOCTH, T/ie pacTBOpP MEpeceKaeTcsi ¢ KUCIOPOI0OM
BO3JlyXa OCTAETCS CUHSSI TI0JIOCKA.

12. Tlocne mepeMeninuBaHus, CHHUHN I[BET pacTBOpPa BO3BpaIlaeTCsl.

13. CneiiTe BMecTe 2 pacTBOpa ¢ UHIUTOKAPMUHOM U C METUJICHOBBIM CUHUM.

14. OnwumwuTe Kakue 1BeTa Mbl HaOJIOaeM?

OnbiT 5. Peakums «cepeOpsiHoro 3epkaja». KadecTBeHHass peakuusi Ha
aJIbJAeruabl

Xo0 skcnepumenma:

1. B npobupky mpunuth 1 Ma pactBopa HutTpara cepebpa (5%), 1 mn
menioun (5% ) BonHbIN pacTBop ammuaka (10%) mo kamiam! 10 pacTBOPEeHHs OcajiKa.

2. K conepxxumomy mpoOupku mo6aButbh 3 mu 10% pacTBopa TIIIOKO3BI,
nepeMelaTh ¥ HarpeBaTh Ha TOPEJIKe 10 MOSBIICHUS OypOi OKPACKH.

3. HaGmronath mosiBieHre METAJLTMIECKOTo cepedpa B BUIE YEPHOTO OCaIKa
WIH €T0 OCAXJACHUE Ha CTEHKaX MPOOUPKHU B BUJIE 3€PKAIBHOTO HAJIETA.

3aoanue

CnenaTth BBIBOJ O BOCCTAHABIMBAIOUIUX CBOMCTBAX TJIIOKO3bl M HAMKCAThH
ypaBHEHHUE PEAKITUH.

2. Peaxuyuu na ou- u onuzocaxapuout

OnpiT 6. KayecTBeHHBbIEe peakli¥ HA BOCCTaHABJMBaWInHe (pelylupylomiue)
caxapa

Xoo sxcnepumenma:

1) B 3 npoOupku npunielte mo 2 M1 CIEIYIONINX PEaKTUBOB!

PacTtBOp caxapo3sl PacTBOp ManbTO3BI PacTBop nakto3sl
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2)  Co Bcemu Tpemsl MPOBEIUTE peakiuio TpommMepa (OmbIT 2).

3aoanue:

Cnenaiite BbIBOABI 1O HabOnaeMbIM siBIeHUSM. Hanuinure ypaBHEHue
peakluy Ha puMepe JIo00ro gucaxapuia.

OnpiT 7. KayecTBeHHBbIE peaKIMU HA (PPYKTO3Y
Xo0 skcnepumenma:

1) B 3 npoOupku npuiierTe mo 2 Ml CICAYIOININX PEAKTHBOB!

PacTtBOp caxapo3ssl PacTBOp ManbTO3bI PacTtBOp naKkTO3BI

2) Co Bcemu Tpems npoBeautTe peakuuto CenrmBaHoBA.
3aoanus:

A. Cpaenaiite BBIBOABI 110 HAOJIOIAEMBIM SIBIICHUSIM.
B. IlponmtocTpupyiite nporecc ypaBHEHUEM PEaKIINH

OnpIT 8. KucjIoTHBIN rUIpoIu3 caxapo3bl

Xo0 skcnepumenma:

1. B mpobupky Hanelite 4 M pacTBopa caxapo3bl W NPHUICHTE PacTBOP
CHJIBHOW KHUCJIOTBHI.
2. [IpokunaTuTe B TeUeHUE 2 MUHYT. B MPUCYTCTBUE KUCIOTHI JUCAXAPUIbI
THAPOIU3YIOTCS: caxapo3a — Ha (PPYKTO3Y U TITIOKO3Y.
3. Jlokaxute 310, MPOBEIA peakuuo TpoMmmepa.
3aoanus.

A. Crenaiite BbIBOIBI 10 HAOIOJAEMBIM SIBJICHUSIM.
B. IIpowmutocTpupyiite mpouecc ypaBHEHHUEM PEaKIUU
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3. Peakuuu na noaucaxapuout

OnbIT 9. MUKpPOCKONIMPOBAHNE PA3HBIX BHI0B KpaxmaJia

Xoo skcnepumenma:

1. [IpuroToBsTe B3BECh KapTO(henbHOTO Kpaxmajia M Boabl. Hanecure
KaIUTIO B3BECH Ha MPEJIMETHOE CTEKIIO U HAKPOWUTE MTOKPOBHBIM.
2.  Paccmorpute npenapaTt B MUKpockomn Ha yBenuueHun %10 (wim x8).
3aoanue

3apucyiiTe 3epHa KapTo(eIbHOro Kpaxmasia.

3. Pazotpute B papdopoBoii cTynke 3epHa 371aKoB (MIIIEHUIIA, OBEC, MIIEHO,
ropox | T.1.).

4, Ha npenMerHoe ctexino no0aBbTe€ Kalil0 BOJAbl U BHECHUTE
IPENAapOBAIILHOM WIJIOW HEMHOI'O IIepeTepTor Macchl. HakponTe IOKpOBHBIM
CTEKJIOM.

d. [ToBTOpUTE YHKT 2.

3aoanue:

A. 3apucyiiTe 3epHa Kpaxmasa 3JIaKOB.
B. Cnaenaiite BbIBOJ, OTMETHMB Pa3HOCTh KpaXMaJbHBIX 3€pPEH PA3HBIX
BHUJIOB PACTECHHMU.

OnpiT 10. KauecTBeHHAas1 peakuysi KpaxmaJjia ¢ HoJA0M
Obwas ungopmayus

B xone B3auMOJeHCTBUSA Kpaxmalia U MoJla MPOUCXOIUT 00pa30BaHUE SPKUX
(cune-puroneToBbIX) KOMILIEKCOB. OHAKO 00pa30BaHME ITUX KOMIUIEKCOB HE CBSA3aHO
C XUMHUYECKUMH CBSA3SIMU. 371eCh CKOpee IO B (PU3UYECKUX B3aUMOJCHCTBUAX
CIUPAJIM30BAHHBIX M HECTUPATM30BAHHBIX yYACTKOB MOJEKYJIbl Kpaxmaia. MoHbl
MO0J/1a, OKA3aBIIIUCh B «HUTIX» aMWJIONEKTHMHA W aMIJIO3bl Kpaxmala, (GOpMUPYIOT C
HUMU KOMIUIEKCHI aICOPOIIMOHHOTO THTIA — KiaTpaThl. OTHOCUTENHHO (HOPMHUPOBAHUS
OKPAaCKH KJIATPATOB aMUJIOTICKTHHA W aMHUJIO3bl BbI MOXKETE MPOYHMTATH B paselie
obmeir mHbDopManmu B JaboparopHoil pabore Ned. Ilomymaiite, modyemy HHOTIA
KOMILJIEKCHI UMEIOT 00Jiee CHHION, a MHOTa 0osiee (PruoseToByIO0 OKpacKy?

Xoo sxcnepumenma:

1. B nipoOupky npunutk 2 M pactBopa kpaxmadna (0,1%). 3atem, 1-2 kanmu
pactBopa Jltorons. Ilepememaiite. Ommemome nabaroodaemoe sgneHue.
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2. Pazneiite conepxxkumoe Ha 2 vactu. Ko BTOpoil wactu mpuiieite 1 mi
pactBopa 10% ruapokcuna Hatpus. Ymo npu smom nabarodaeme?
3. [lepByto0 4acTh OKpAIEHHOTO pacTBOpa HarpenTe Ha BOJASIHOW OaHe.

3aoanue:

OTMeTbTe SIBICHUSA, KOTOPbIE TPOUCXOAT MPH HArPEBAaHUH U OXJIAXKICHUU
npobupku? CrenaiTe BbIBOI.

JlaGopaTopHasi pabora 4. Koiuuecmeennoe onpeoenenue cooepicanus Kpaxmana
u e20 2uopoius3

Ileny pabomwr: oOBIANETh HaBBIKAMM ONPEACICHUS  KOJWYECTBEHHOTO
COJZIEp/KAHUS Kpaxmajla B PACTUTEIIBHOM ChIPbE U OLIEHKH €TI0 CBOWCTB.

Obopyoosanue: mTaTuB ¢ TPOOUPKaAMHU, MNPOOMPKOJEpKATENb, CHUPTOBAS
ropeika, BojsiHas OaHs, caxapumeTp (MoJsipuMeTrp), Koyiobl mMepHbie Ha 100 wmu,
MTUTIETKU, BOPOHKH, OyMakHbIe (PUIBTPBI, KOHUYEeCKHe KoJiObl Ha 100—150 mu1; yachl,
NUNETKUA PEAYLIUPOBAHHbIE.

Peakmuewvt: 1%-uwiii pactBop HCI, 30%-mb1ii pactBop ZnSOs, 15%-Hbrii
pactBop Kamusi skenezocuHeponuctoro; HCl xonmentpupoBanHas, 1%-pactBop
Kpaxmarna, 15%-Hblil pacTBOp THAPOKCUAA HATPUSI.

Obwas ungopmayus

KpaxmMan — 3TO OCHOBHOM pE3€pBHBIM IMOJHUCAXapUJ BBICIIUX PACTCHUM.
CocTouT M3 OCTAaTKOB TJIIOKO3bL. JIJIsl pa3IMYHBIX PACTEHHUI XapaKTepHa pa3iudyHas
dopma 3epeH kpaxmana. Mojekyna Kpaxmama cocTouT u3 ammiodsl (15-20%
MOJIEKYJIbl) U amuionekTuHa (10 80% MoseKysbl) U BHEIIHE HAIOMHUHAET JAEPEBO C
Pa3BETBICHHOW KpPOHOM (aMWIONEKTMH) M TMPAMBIM  CTBOJIOM (amMuio3a).
AMUJIOTIEKTHH OTBEYAET 3a KJICHKHWE CBOMCTBA Kpaxmaia: IpH T00aBICHUH Tropsuen
BOJIbI OH MpEBpallaeTcs B KIEICTEP, a aMIio3a pacTBopsieTcs. Takxke aMUIIONEKTHH
OKpAIMBAETCS B (PUOJICTOBBIH IIBET MPH PEAKIIMH C HOJOM, a aMUJI03a — B CHTHHIA.

Ilog peiicTBUEM HEOPraHUYECKUX KHUCIOT MPOMEKYTOUHBIM MPOJYKTOM
TUAPOIIN3a Kpaxmara SBISI0TCs JeKCTpUuHbl. CTpOeHUE MOJIEKYJT IEKCTPUHOB MEHBIIIE,
YeM MOJIEKYJIbl Kpaxmala, I03TOMY MEHbIIIE U UX MOJIEKYJIsIpHasi Macca, KpoMe TOro,
OHM pPacTBOpUMBI B BojJie. KOHEUHBIM MOPOJYKTOM TUAPOJIM3a SIBISIETCS TIIIOKO3a.
[IpumeneHue AEKCTPUHOB BOCTPEOOBAHO MPHU MPUTOTOBIECHUM KIESIIUX CPEICTB, a
TAK)K€ B MUIIEBOM, JETKON MPOMBIIIJICHHOCTH U JIMTEUHOM Npou3BojcTBe. OnHA U3
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TJIaBHBIX LIeJIel mpolecca XJIeOO0NeYeH sl COCTOUT B MPEBPALIEHUU HEPACTBOPUMOTO
KpaxmaJa B paCTBOPUMBIE U JIETYe yCBAaMBAE€MbIE€ OPIraHU3MOM JEKCTPUHBI.

IIpu npoBeneHnu (HEPMEHTATUBHOIO THUAPOIU3a, HANpUMEp, aMuiIa3aMu
CIIOHBI, pacmaj Kpaxmaja MPOUCXOJUT JI0 MaJIbTO3bl YEpe3 CTAJUI0 JEKCTPUHOB.
[MoxHast cxeMa MpOIYKTOB THIPOJIA3a KpaxMaia MpeacTaBlieHa Ha cxeme (puc. 9).

+1 GH1OIETOBO CHHEE OKPAIIMBAHKE

OypoBaTO-KpacHOE OKpaITHBAHNE

+ 1 xKenToe/ OypoBaTo->KeNToe

+ | HE Jal0T OKPALINBAHUSL

+ 1 HE JIa€T OKppaLINBaHUs

+ 1 He JIaeT OKpANIMBaHUs

Puc. 9. [IponykTsl pacrnaga kpaxmalia U UX Ka4eCTBEHHOE N3MEHECHHE OKPACKU
0/ IEHCTBHUEM HOJ1a

OmnbIT 1. Onpenesienne KpaxmMasa B 3epHe MeTOI0M JBepca

Xo0 skcnepumenma:

1. N3Mom0Th B CTYIIKE HaBeCKy 3epHa Jiroboro 3maka (okoso 10 r).

2. CaexepaszMosoToe 3epHO (2—3 T) mepeHocsaT B MepHyIo Kooy Ha 100 mu
U NpuiInBaroT 12,5 M pacTBopa COJISHON KUCIOTHI.

3. Xoporio mepemMeniaTth, mocie dero nobaButh eme 12,5 mia pactBopa
KHCIIOTHI.

4, YcTaHoBUTH KOJIOY B BOJSTHYIO OaHIO C CHIIBHBIM KHIICHHEM Ha 15 MUHYT,
MOCTApaThCA ClIeNaTh TaK, YTOOBI KUIICHHE HE MPEKPAIIaioch MPU BHECEHUHU KOJIOBI.

S. ConepxuMoe KOJI0bI IIOCTOSTHHO TTOMEITHBATh.

3aoanue:

OTmeTbTe, KaKue MPOLECCHl IPH 3TOM MPOUCXOIAT B KotOe?

6. Uepe3 15 MuHyT npuiuth B KojOy 30 Ml JUCTUIUIMPOBAHHON BOIBI U
OCTYJIUTh K0JIOY B xosoaHo# Bozae a0 20 °C.
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1. s ocaxkneHus: OEJNKOBOM COCTaBJSIONICH MNPWIWTh 2 MJ pacTBOpa
cyapdara [MHKA, NEepeMeliarb, IM[OciIe Yero MNpwiuTh 2 MJI  pacTBopa
KEJIE30CUHEPOJAUCTOrO KaJIMsl U BHOBb IIEPEMEIIATb.

8. JloBectn  oO0miee KOJIMYECTBO pacTBOpa B  KoJOe 10 METKH
TUCTUIIJIMPOBAHHOM BOJIOM.

Q. ConepxumMoe KOJOBI XOPOIIO B300JTaTh W OT(PWIBTPOBATH dYepe3
CKJIQA4aThlil GUIBTP B CYXYIO KOJIOY, CIMBasl MEPBYIO MyTHYIO OPLUUIO (PUIbTpATA.

10. @unbrTpaToM 3amOJHUTH TPYOKY MOJsIpUMETpa (caxapuMmeTpa) TaKuM
oOpa3oM, 4TOOBI TpPH MOBOPOTE TPYOKHM B BEPTUKAIBHOE IMOJIOKEHUE PACTBOP
BBICTYIAJ HAJ KpasMH TPYOKHM B BHUJE BBINYKJIONO MEHHUCKA. 3aKpbhITh TPYOKY
NOKPOBHBIM CTEKJIOM, BBIJABUB IMY3bIPHKH BO3/yXa, U J0CyXa MPOTEPETh TPYOKY
CHapyXH.

11. IIpoBepbTe HYJEBYIO TOYKY Ha IIKajle MOJSIPUMETPA, 3aT€M BIIOKUTE
TpYOKY C pacTBOPOM B 3KeJI00 MOJISIPUMETPA U 3aKPOUTE KPBIIIIKY.

12.  PactBOp mNONApU3YIOT, NOOMBAsICh OJHOPOAHOCTHM OKpacku mois. B
MOMEHT JOCTH)KE€HUS OJHOPOJHOCTH OKPACKHU TMOJII CHUMHTE TOKA3aHMS IIKAJIbI
nojisipumeTrpa (caxapumerpa). [IoBTOpHOCTH ombITa — TpexXKpaTHas, Ha TMOPIHIX
¢uibTpaTa U3 OJHON KOJOBI, IPU ATOM IKEJIATENbHO, YTOOBI PACXOXKACHUS MEXIY
KpallHUMHU 3HaYEHUSIMU OTCYETOB He npenbimainu 0,1 rpagyca mKaibl.

3aoanue:

A. Paccuuraiite pe3yibTaT, HCIOIB3Ys (popmyry:

, = 100:4100-09
= , TIIE
[alD-L-M

X — copepkaHue Kpaxmaia B 3epHe WM MPOAYKTaX ero nepepadotku (X) B mepecyeTe

Ha CyXO€ BEIIECTBO B MPOIICHTAX;

100 — oOBem sKcTpaKTa;

A — mokazaHue oJIIpUMETPa WK CaXxapuMeTpa, Tpaayc MIKabl;

100 — xoaddunuent mist nepeoaa B %;

0,9 — koa(ppurmeHT NepeBoia TIIOKO3bI B KpaxMalt;

[2]D — yaensHOE BpalieHne THIPOIN3ATOB Kpaxmaa, KodphuiueHT (it kapTodens
—195,4; pxu — 184,0; mmenunp: — 182,7, ssamens — 181,5; oBca — 191,4; mpoca — 181,8;
puca — 186,6; xykypy3sl — 187,9; rpeunxu — 180,5; BuKH, TOpoxa U yeueBUIbl — 1,747);
L — nmuHa TpyOKu noJisipuMeTpa (IMm);

M — Macca HaBECKH aHAIM3UPYEMOTO MaTepHaIa.

B. Cnenaiite BbIBOA 1O paboTe.
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OmnbIT 2. I'mapoan3 kpaxmajia

Xo0 skcnepumenma:

1. B 2 npobupku npwinth no 5 ma 1% pactBopa kpaxmana. Ilepsas
POOUpPKa OCTAETCSI KOHTPOJIBHOM.

2. Bo BTOpYy10 NpunuTh 2—3 Karu coasiHOM KUCIIOTHI (KOHIL.) M KUISTUTh Ha
BOJSIHOM OaHe 15 MUHYT.

3. Paznenure comepxkumoii 1 u 2 mpoOupku Ha 2 paBHbIE YacTU Ha ria3
(Bcero y Bac noiayuutcs 4 npoOUpPKU — 2 KOHTPOJIbHBIE U 2 — OIIBITHBIE).

4. [IpoBenute peakuuto Tpommepa ¢ coaepkuMbIM poOupok 1 u 3.

5. [TpoBeauTe peakiuio ¢ HO0M ¢ podbupkamu 2 u 4.

3aoanue:

OTtMmeTbTE PE3YIbTATBI OKCIICPUMCHTA U cnenaﬁTe BbIBO/ I1O OIIBITY.

JlaGoparopHuasi pa6ora 5. Konuuecmeennoe onpeoenenue neKmuna 6 niooax u
080UAX U OUEHKA UX JHcesleo0pasyrouiell CnocodHoCmuU

Ilenv pabomwi: oBnaneTb METOAOM BBIJEICHUS PACTBOPUMOTO TMEKTUHA W3
PACTUTENIBHOTO CBHIPbs, €r0 KOJIMYECTBEHHOW OIIEHKOM, a TakKe HAy4YUThCS JaBaTh
OILIEHKY €T0 >KEeIUPYIOIIeH ClIoOCOOHOCTH.

Oobopyoosanue: ceexue 10710KH (CBEKIa), BoAsHas O0ans, papdopoBbie cTymKu
C TIECTHUKOM, KOHHYECKHE KOJIOBI, MEPHBIC IWIMHIPHI, XHMUYCCKUE CTaKaHBI, BECHI,
neHTpudyra, CymuibHBIN mKad, BOPOHKU, OFOKCHI, TUTIETKH U OYMa)KHBIC (PUIIBTPHI.

Peaxmuewr: caxapo3a, BUHHAs KHUCJIOTa, | H PacTBOP YKCYCHOH KHCIOTHI, 2 H
pactBop CaCly, AgNO:s.

Obwas ungopmayus

IlekTnH — 3TO Monucaxapuj C JJIMHHOW CIUPAIEBUIHO-CKPYYEHHOUW LETBIO
MOBTOPSIOIIUXCA OCTATKOB MOJIEKYJI MOJIUTATAKTYPOHOBOW KUCIOTHI, 3B€HbsI KOTOPOI
CBSI3aHBI TIIUKO3UAHOMN 0-(1—4)-CBs3bI0. ITO MOJIEKYJIBI ¢ OOJBIIONW MOJICKYISIPHOM
Maccoi, obnagaroniue CBOMCTBaMHU JMOGHUIBLHOTO KoJutouaa. B oTtnudme ot mpyrux
MIPUPOJIHBIX KOJIJIOUAOB (KeIaTHH, arap-arap) 3014 EeKTUHA IEPEXOJAT B T'eJlb TOJIbKO
B MPUCYTCTBUU Caxapa W KUCJIOTbl WM MOJUBAICHTHBIX METAJUIOB. BbICyIIEHHBIN
TEKTHH, BBIJICJICHHBIM M3 PACTCHUM, — 3TO MOPOIIOK O3 3amaxa oT Oenoro a0 cepo-
KOPUYHEBOI'O I[BETa B 3aBUCUMOCTU OT MCTOYHHMKA TMOJYYEHUS M CTEIEHU OYHCTKH,
CJIM3KUU Ha SA3bIK.
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[lexTH pacTBOpsieTCS B BOAE, OCOOEHHO B TEIJIOHN, OCaX/1a€TCs OPraHMYECKUMHU
pactBopuTensiMu u ciuptoM. [Ipu tremneparype cBbime 100 °C nextuH pasnaraercs.
bricTpoe pa3noxeHue HacTynaeT B IPUCYTCTBUM HOHOB XJIOPA.

B nuieBoi mpOMBIIIEHHOCTH NEKTHUH MOJIYYatoT U3 A0J0YHBIX U HUTPYCOBBIX
BBDKMMOK, CBEKJIIOBUYHOTO >KOMa, COLBETUH-KOP3MHOK IOJICOJHEUYHHUKA, CTBOPOK
IJI0JI0B-KOpOOOUYEK XJiom4yaTHUKa. [IpoMbIlIEHHbIE MEKTUHBI, MCIOJIb3yEeMbIE B
KAauecTBE MHUILEBBIX T00aBOK, SBIISAIOTCS T'e€TEpONoMCaxapuaaMu, COAEPKAIUMU HE
MeHee 65% (o0 Macce) OCTaTKOB rajakTypOHOBOM KHUCIOTBI, KOTOPbIE MOTYT OBITh
Ope/CTaBlieHbl B BHJE CBOOOAHOW KHUCIOTHI, €€ MEeTWJoBoro »sdupa uim B
aMUMPOBAHHBIX MEKTUHAX AMH1a KUCJIOTHI.

BricokoatepuduiimpoBannbie NEKTUHbI OPUMEHSIOT B KayecTBe
CTyAHEOOpa3oBatTesi Ipy NMPOU3BOICTBE KOHIUTEPCKUX (MapMena, nactuia, 3epup,
KeyeHble KOH(pEeThl) U KOHCEpPBHBIX (3kene, JKeM, KOH(UTIOp, QPYKTHI B Keje)
U3JIeJNil; B KadyecTBe CTAOMIM3AaTOPOB MPHU MPOU3BOJACTBE MOJIOYHBIX HAMHUTKOB,
MailoHe3a, MaprapyuHa, aHaJoroB CIMBOYHOI'O Macla, COyCOB, MOPOKEHOT'0, phIOHBIX
KOHCEpBOB; B KadyeCTBE CPEACTBA, 3aMEJISIOUIET0 YEPCTBEHHE B IPOU3BOICTBE
XJ1Ie000yIOYHBIX U3/IEINI; B KAYECTBE 3aryCTUTENEH MPHU MPOU3BOJICTBE (PPYKTOBBIX
COKOB U Kkucened. HwuskosTepupuuupoBaHHblE MEKTHMHBI HPUMEHSIOT IpHU
M3rOTOBJIEHUU OBOIIHBIX e€Jle, MAIITeTOB, CTYAHEH, ChIPOB U IMUIIEBBIX MPOJYKTOB
JETCKOr0, JIeYeOHOT0 U MPOPUIAKTUYECKOTO MUTAHUSI.

OmnpIT 1. Onenka xkeJaupyronei cnocOOHOCTH MEeKTHHA S10JI0K
Xo0 skcnepumenma:

1. Pactepers HaBecky cBexero si6710ka (10 r) B cTyIKe 70 OJTHOPOJHOCTH H
nepeHecTy B kosioy Ha 200 mi1.

2. [Tpunutes 40 ma temnoit (45 °C) AUCTUIIIMPOBAHHON BOJABI U T'PETh HA
BOAsiHOW Oane B TedyeHwe 30 MHUHYT TpPU ITOW K€ TeMIlepaType, MEePUOIUYECKU
BCTPSIXHUBAs KOJIOY.

3. 3aKpbITh KOJIOY KPBIIIKOW M MHTEHCUBHO BPYYHYIO WJIH Ha TaO0OpaTOPHOM
meiikepe B30anThIBaTh KOJOY B TeueHue 15-20 MuHyT.

4. [Tocne comepkumoe KOJIOBI OTHEHTPpU(PYTHPOBATH, OCANOK YIATUTh, a
MpO3pavHbIil HEHTPUPYTAT (PACTBOP MEKTUHA) MEPETUTH B YUCTYIO EMKOCTb.

d. J171s1 onipesienieHust JKenupyrouiei crnocoOHOCTH B3ITh 20 MJT UCIIBITYEMO
KUJKOCTH U HarpeTh Ha BojstHOU Oane 10 70—80 °C.

6. Korga pactBop Harpeercs NpUIUTh K HEMY CBEXEIMPUTOTOBICHHBIM
CHUpOIl M3 Caxapo3bl, BOJAbl U BHUHHOW KHUCIIOTHI, B3fATbIX B mnpomnopuuu 60:20:0,8.
[TepememmuBaror.

7. OcTaBuTh NOJIY4EHHYIO CMECh Ha 3 Yaca HaCTauBaThCH.
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3aoanue:

A. OnumuTte, 4TO BBl YBUJIEIN B CTAKAHYHUKE C IEKTUHOM CITYCTs 3 yaca?
b. Cruemnaiite BBIBOJI O KaUECTBE MEKTUHA BaIIEro S0JI0KA.

[Tpu 1OCTaTOYHOM KOJIMYECTBE MIEKTUHOBBIX BEIICCTB B ITUIOJAX 00pa3yeTcs TycTon
CTyIACHb, HANOMHHAIOMMK MapMmenan. [lo TMIOTHOCTH Kene  CyasIT o
xKesneoOpasyronieit CmocOOHOCTU MEKTUHOB.

OnbIT 2. OnpeesieHne KOIMYECTBEHHOI 0 COEePKAHNS MEKTUHA B PACTUTEILHOM
NPOAYKIMHU

Xo0 skcnepumenma:

1. [IpuroroBsTE pacTBOP NEKTUHA IO CXEME, ONMCAHHON B OMBITE 1.
2. [lepenelite nuneTkoi 25 M1 pacTBOpa NMEKTHUHA B KOHUYECKYIO KOJOY U
npuiieiite k Hemy 100 M pactBopa runpokcuaa Hatpus. Jlaiite HacTosiTbes 30 MUHYT.

HpI/I 9TOM IMPOUCXOOAUT OMBUICHHUC PACTBOPHUMOIO IICKTHUHA, KOTOpBIﬁ MepexoauT B
HaTpUCBYIO COJIb MEKTUHOBOM KHMCJIOTHI.

3. K mnomyyeHHOMy HacTor 100aBUTh PacTBOP YKCYCHOM KHCIOTHI U
MOJIy4al0T CBOOOAHYIO MEKTUHOBYIO MIJIH MOJUTAIAKTYPOHOBYIO KUCIIOTY.

4, [Mocne akkyparHo mpuieiire pactBop CaCl, u ocraBbTe Ha 1 vac.

d. BrimaBmuii mociae OoTcTaMuBaHUS OCAJOK HYKHO IMPOMBITH HArpeTou 0

60 °C Bomoii. Ocalok TPOMBIBAIOT TTOKA HE IIPOU30MACT HEUTpaIn3aIvs peakiny Ha
noH xjopa kareid AgNO:s.

3aoanue:

Ilo XO4Y BBIIIOJIHCHH:A OIIbITAa C 3TOI'O ITYHKTA 3aIIOJITHUTC Ta6n1/1uy:

Ne onbrTa Macca cyxoro Macca cyxoro | Macca ocaaka, | Copaep:xkanue
bunbTpa, T bunbTpa ¢ r MEKTUHOBOM
OCaJIKOM, T KUCIIOTHI, %

6. Ocagokx BMmecTe ¢ (GUIBTPOM HEOOXOAMMO TOMECTHTH B OIOKC U

BoICYIUTH TIpH 110 °C 10 NOCTOSHHOU MacChI.
3aoanue:

A. PaccuuraiiTe coaepxaHue NEKTUHOBOM KHCJIOTHI B PACTUTEIBHOM ChIPhE
o opmyre:
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M-V,

X

, TIe

X — coaepkaHue NEKTUHOBOU KUCTOTHI (%); Ilpu pacueTe Macchl OCAIKa

M —Macca MeKkTara Kalblus, T HEOOXOAUMO yIUTHIBATE MACCY

V1 — Ha4aJIbHBIA 00BHEM BOJHOM BBITSKKH (MJI); KATBIHS ¥ BHECTH MOMPABKY
0/ .

92 — xoadduruent nepecuera B 100%; Ha 8%,

M — HaBecka ucclieryeMoro Mmarepuana (T);

V32— 00beM (uiibTpaTa, B3AThIN JJIs OCAKICHUS U OMBUICHHUS ITEKTaTa KaJbIUs
(mo).

b. Cnenaiite BeIBOJ IO paboTe.

JlabopaTopHas pa6ota 6. Onpedenenue colpoii Kiemuamku
Ilenv pabompl: 0CBOUTH METO/1 OIIPE/ICIICHNS HEPACTBOPUMOMN KIIETYATKH.

Oobopyoosanue: 6roxchl papdopoBbie, HOK KAHUEISIPCKUH, CTyIKa U MECTUK,
k01061 Ha 250 mut, crakan Ha 200—-300 M1, CTEKJITHHBIC TAJIOYKH, MEPHBIC IIMJIUH]IPHI,
BOCKOBOM KapaHjaIl, GUabTpbl OyMaKHbIE, IJTUTA JIEKTPUUYECKasi, BEITSHKHOMN KA.

Peaxmueni: 4%-nas cepuas kuciora, 20%mns1it pactBop KOH, 1%-nas consinas
KHCTI0Ta, STUIOBBIN ciupT (96%), TUATUIOBBIN Aup.

Obwas ungopmayus

KrneryaTka — 3T0 nuieBbie BOJOKHA, COCTOSIIINE U3 pa3HOOOPA3HBIX YTIIEBOIOB.
OTHOCUTCA K OJHUM M3 BaXKHEHIINX KOMIIOHEHTOB pallMoHa yesioBeka. KnetuaTka He
crocoOHa mepeBapUBaThHCS MUIEBAPUTEIHLHBIMU ()EpPMEHTAMU OpraHU3Ma YeJIOBEKa,
HO TiepepadaTeiBaeMasi MUKPO(IOpO# KUIIEUHUKA. XUMHYECKHUI COCTaB KJIETYATKU HE
SBJISIETCSI IOCTOSIHHBIM M OJIMHAKOBBIM JIJIs1 BCEX BUIOB MHUILEBBIX BOJOKOH U 3aBHCUT
OT €e UCTOYHWKA. B oTimuuMuM OT JApyrux YriIeBOJOB KJI€T4YaTKa HE MOXKET OBITh
pacuieryieHa Ha YyCBauMBaeMble MOJEKYJIbl T[JIIOKO3bl, HO BO3ACHCTBYeT Ha
MUIIEBAPUTENIBHBIE OPTaHbl, pa3ipaxkas UX CTEHKH U CTUMYJIHUPYS COKpAIllCHUE.
Bunsl knetuatku:

1. PactBopumasi. Ona comepxurcs BO (GpyKTax, OBOIIaX (MSKOTH),
0000BBIX, STYMEHE, OBCE, MOPCKHX BOJOpPOCISAX. B Bome NMaHHBIN BUJ KIETYATKU
MpEeBpaALIAETCS B XKeje, KOTOPOE CIYXKUT OTIMYHOM Cpelon JJisi OOMTaHUS MOJIE3HBIX
Oaktepuil. B xenyake oHa HaOyxaroT, 4TO CHOCOOCTBYET UYBCTBY CHITOCTH. IJTO,
HarpuMmep, MeKTUH, KaMe/b, JIUTHUH.

2. HepactBopumas. BxitouaroT paznuuHasi mieiyxa M KOxXypa, 000O0BEIE,
3epHOBbIC. B )KMAKOCTH HE pacTBOPSAETCS, B JKEIyAKe HE HAO0yxaeT. Y CKOpseT npouece
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OMOPOKHEHUS KHUIIEYHHKA, BBIBOJAUT TOKCHUYHBIE BEIIECTBA, H3JIMILKH >KEIYU U
xonecteprHa. K HepacTBOpUMOH KJIETYaTKE OTHOCUTCS LIEJUIH0IJI03a U TEMULIEIUTION03A.

CytouHas n103a noTpeOaeHus: KIETYaTKH JJIs YeIoBeKa, pekoMenayemas BO3,
coctasiuser 30 r.

Xoo skcnepumenma:

1. [IpoGsI siro M3MENbYUTh Ha MJIACTUHKU (JIOMTUKH) TOIMHOK 70 0,8 cm
1 BeICymuTh (He MeHee 10 1). BeicymuBanue npo0 mpoBOAST B CYyIIUIBHOM HIKady
npu temrnepatype 60—75 °C 10 BO3AYIIHO-CYXOro cOCTOSIHUA. Bo3myriHo-cyxyro
poOy U3MENIBLUYHUTh B CTYIIKE.

2. Josectu 1o kunenus 150 ma 4% cepHOil KUCTOTHI.

3. HaBecky BbICyIIEHHOM HCHBITYeMOM mpoObl Maccoi okoio 1 T,
nomeniaror B crakaH Ha 300—400 mn, npunusator 100 mn 4% pactBopa cepHoOi
KHUCIJIOTBI, TIPEABAPUTEILHO HArpeTOM 10 KWUICHUS, W TIHIATCIBHO TEPEMEITUBAIOT
CTEKJITHHOM MaJIOYKOW. YPOBEHb JKHJIKOCTH B CTakaHe (PUKCHUPYIOT BOCKOBBIM
KapaHalIoM.

4, Cwmech THIATENIBHO TMEepeMelIaTh CTEKISHHOW MaJlOYKONW M KUIISATUTh Ha
anekTpuyeckod mmuTke. Kunsuenue nponpomkaror 10 MUH., cuuTasg OT Hayaia
KUTICHUS, TIPU TEPUOJUYECKOM IMOMENIMBaHUU Tanouykoil. Kumnenue nomxHO OBITH
c1a0bIM; TIPU CHJIBHOM KUIIEHUH T0J] CTaKaH MOJIKJIIbIBAIOT CJI0M acOecTa.

d. CrakaH CHATH C IUIUTKH, CMBITh CO CTEHOK C IOMOIIbIO CTEKISIHHOMN
NaJOYKW TPUCTABIINE YACTHUIIBI, CIIENS 32 TEM, YTOObl YPOBEHb KUIKOCTH B CTaKaHe
JIOIIEN JO METKH, HO HE MPEBBICUI €€ (CMBITh CO CTEHOK KHUCIIOTOM).

6. [Tpunute 28 ma pactBopa 20% KOH, nepememaTh najaouykoil U1 BHOBb
KUISITUTH B TeueHue 10 MuH.

7. [Tocne kumsiueHus 0caiok OTCTAMBAIOT U OCTHIBIIHMI PaCTBOP QUIBTPYIOT
NeKaHTaIuen yepe3 OyMaxHbId QUIBT.

8. Ocamok W3 crakaHa TIiepeHecTH Ha GWILTp (636ecums puromp!)
pactBopoM 1%-#1 CONSTHOM KUCIOTHI, U HAa (UIBTPE MPOMBITh STUM KE PACTBOPOM 2
paza no 20 mu1.

Q. [Tocne yero GuiIbTp U KIETIATKY IPOMBITH IO HEUTPAIbHOU peakiuu (3—
4 paza) ropsuedt Bojgoil um mpumepHo 10 ma 3THiOBOro cnupTa, 3arem 10 M
JTMATUIIOBOTO A(upa.

10. IIpoMbITBIIA OCaTOK BBICYIIUTH OYMaKHBIM (QUIBTPOM (TIPOMOKAIOT
bunbTpOBaTBEHOM OyMaroii), a 3aTeM KJIETYATKy BBICYIIUThH B CYIIMIBHOM MIKady pH
temrieparype 160 °C go mocrosHHON Macchl. OcaloK OXJIAaJWTh B IKCHKATOPE H
B3BECHUTH Ha J1aOOPATOPHBIX Becax ¢ TOUYHOCTHIO j10 0,01 T.
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3aoanue:

Beraucinre MaccoByrO MO0 KJICTYATKH B TMPOIEHTAX (MJIX B T' Ha KT
CYXOTrO BEIIECTBA) B UCTIBITYEMOU Mpobde 1o Gpopmyie:
X=m;/my-100
M1 — Macca ocajka,
M, — Macca BO3AYIIHO-CYXOW HaBECKH.

Bonpocel 1151 CaMOKOHTPOJIA:

1. JlaiiTe onpeneneHre TIOHATHIO YIJICBOJBI M MPUBEIUTE KIACCU(PUKAIIMIO
OCHOBHBIX T'PYIII YTJIEBOJOB?

2. Kakue (¢yHKIMM BBIOJHSIOT YIVIGBOJABI B Pa3IMUHBIX  KUBBIX
opraHusmax?

3. B dem oTnnmyme XUMUYECKUX W (U3HUECKUX CBOWCTB MOHO-, JH- H
HoJIncaxapu10B?

4, Kaxkoit MoHOCaxapu SIBISICTCS CaMbIM PaclpOCTPaHCHHBIM Ha 3emiie (B
COCTaBe MOJIMCaXapuI0B B TOM YuCIie)?

5. Onumure peakiuo TpomMepa 1 ee Ha3HAUYEHUE.

6. JlaiiTe MOHATHE PEAYITUPYIOIIUM U BOCCTAHABIMBAIOIIUM caxapam.

7. N3 kakux MOHOMEPOB COCTOSIT MOJIEKYJIbl C€axXxaposbl, JAKTO3bl H
MaJIbTO3bI?

8. Kakx MOYXHO TTOBBICUTB KETUPYIOIIYIO CIIOCOOHOCTh IEKTHHA?

9. 3a cyeT Yero MPOUCXOMAT BHAMMBIC A(PGEKTbI B peaknuu HoAa ¢

kpaxmainom? Kakue?
10. Hanwmmmute hopmynbl GpyKTO3BI, TIIOKO3bI, CaXapo3bl U MAJIbTO3HI.
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Pasznen 3. HYKJIEMHOBBIE KUCJIOTbI

3.1 TeopeTnueckas yacThb

HyxkiienHoOBbIe KHCJIOTHI — TWHEHHBIE OMOMOTUMEPHI, MOHOMEpPaMH KOTOPBIX
SBIISIFOTCSL HYKJICOTHIBI.

Kaxxgas HykIemHOBasi KUCJIOTa COCTOUT M3 LENMOYKH HYKIeoTHH0B. CTpoeHue
nykieotunaa (puc. 10) npeamnonaraeT HaaU4dHe:

1 — reTepoNMKINYECKOTO a30THCTOTO OCHOBAHMUS, SIBIISIOIIETOCS MTPOU3BOTHBIM
MypUHa WU THPUMUINHA,

2 — IeHTO3bl (prO03bI WIIH 1€30KCUPUOO03bI),

3 — octatka (-0B) hochopHoit kuciotsl (dhocdar).

NH,
N
9 ad
0—P-0 BN
3 O O N
2
OH

Puc. 10. Ctpoenue HykIeoTuaa

Hyxkneorun 6e3 ¢pocdarHoit yacTh Ha3bIBACTCS HYKIJICO3HI.

B cocTaB HYyKJIEHHOBBIX KUCIOT BXOJST JABa MPOU3BOAHBIX IMypUHA: afCHUH U
TYaHWH, U TPU MPOU3BOJHBIX MUPUMUIMHA: [UTO3WH, ypauua (B PHK) u tumun (8
JIHK) (puc. 11). Kpome riaBHBIX a30THCTHIX OCHOBAaHHI B HYKJICHMHOBBIX KHCIIOTaX
IPUCYTCTBYIOT HEOOIBIINE KOJIMYECTBA HETUIUYHBIX (MHHOPHBIX) OCHOBaHUMN
(nCceBOOYpUIIMH, TUTUAPOYPUANH, METUIAIECHO3HUH U JP. ).

H T 1 =
A N|/ﬁ:N/> Nl)\/EN> HN | N/>
I\N/ N I\N/ N HZNJ\\N N
1 ) ;

CH, ’
Z N HN/I o N 0 @) N\ NH2
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(\J o)\ 0 I\j I\J
3 4
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Puc. 11. Ctpoenune npou3BOJHBIX NypUHA U MUPUMUIUHA: A — IPOU3BOHBIE
nypuHa: | — mypuH, 2 — ajieHuH, 3 — ryaHuH; b — Ipon3BOAHBIE NUPUMUIANHA: | —
MAPUMHUJIMH, 2 — TAMUH, 3 — ypauui, 4 — IUTO3HH.

Knaccugpuxayusa nykneunogvix Kuciom

CymectByet 2 Bujaa HykinenHoBbix kuciaot — JIHK u PHK (puc. 12).

Puc. 12. TIpoctpanctBennas crpykrypa JIHK (ciera) m PHK (cnpaga) ¢
KOMILIEMEHTapHBIMH OCHOBAHWSIMH

PHK, B 3aBUCHMOCTH OT NEPBUYHOM CTPYKTYPHI, pa3Mepa MOJIEKYT U QYHKIIHIA
B KJIETKaX MOJApa3AeNsieTcsl Ha 3 TuIma:

* mampuunaa PHK (MPHK), wmu wunadpopmanuonnas (uPHK). Camas
MaJIOUMCIIeHHas rpynna, coctaBisitor 2—4% Bceit PHK knetku. OnHako, oHM KpaitHe
pa3HOOOpa3HbI MO MEPBUYHON CTPYKTYpPE M UX KOJIHMYECTBO COOTBETCTBYET UHUCIY
OeJIKOB B OpraHu3Me, Tak Kak Kaxaas moiekyina MPHK siBnsieTcss matpurieit B cunTe3e
COOTBETCTBYIOIIEro Oenka. B opranmsme uenoBeka, HampuMmep, CBbImEe 18 ThicSd
nporenHoB. Jlokammsyercss uPHK B murtommasme kimeTkw, oOpa3ysi KOMILTIEKCH C
cyObeIMHAIIAMU PHOOCOM;

* mpancnopmnuasa PHK (mPHK) siBisieTcsi MOJEKYJION-aanTOpPOM, Y KOTOPOM
K 3' KOHIly IPUCOEIHUHSETCS AMUHOKHUCIOTA, a K y4acTKy aHTukogoHa — MPHK.
I'pynna TPHK nHacuuTeiBaet 6osee 30 pa3nuyHbIX IO IEPBUYHON CTPYKTYPE MOJIEKYI,

49



coctosimux mpumepno u3 80 HykineorunoB. TPHK comepxkar 10-20%
MOAU(PUIMPOBAHHBIX WIM MHUHOPHBIX HYKJIEOTHJIOB, B COCTaB KOTOPBIX BXOJIAT
METUJIMPOBAHHBIE WM BOCCTAHOBIIEHHBIE A30TUCThIE OCHOBaHMs, HyKieoTuasl ¢ C—C
CBS3BI0 MEXAY a30TUCTBIM OCHOBaHMEM U puUO030il, a TaKkKe HEKOTOpbIE IPyrue
BapuaHThl. Bropuunas crtpykrypa TPHK omnmceiBaeTcs CTpyKTypoW «KJIEBEPHOIO
aucta», rae Hapsaay ¢ 70% chnupanu30BaHHBIX YYAaCTKOB LENH  HUMEKOTCS
OJTHOLIENIOYEYHBIE TEeTIIe00pa3Hble (parMeHThl. TpeTHdHas CTPYKTypa MOJIEKYJ] 3a
CYET JOMOJIHUTEIIbHOM KOMIaKTu3auu npuoodperaet ['-o0paznyro kondopmanuo. Ha
nosiro TPHK npuxonures okono 15% Beeit PHK knetku;

s pubocomanvnan PHK (pPHK). Jlokanu3syerca B pubOCcOMax U B SIPBIIIKE,
o0Opasys koMIuiekchl ¢ Oenkamu. YucneHHocTh — okoio 80% ot Bcex PHK kierkwu.
Oykapuotnueckue pudocombl HacuuThiBatoT 4 tuna pPHK ¢ pasnoit xoHcTanTon
cequmenTaun  (KC) — ckopocThio ocenaHusi B yibTpaueHTpudyre, KoTopas
BhIpakaeTcs B equnuinax Ceepoepra (S). KoMriekc 60mbI1oi 1 Manol cyObeIuHHUIL
pubocombl obOpazyer kommakTHyro dactuily ¢ KC 80 S. pPHK wumeror
MHOTOYMCIICHHbIE CHUPAIU30BaHHBIE YYaCTKU M CHEIU(PUYECKH CBSI3aHbI C
pa3HOOOpa3HbIMU O€NKaMHu, KaXIbli M3 KOTOPBIX BXOJUT B OINPEICICHHYIO
cyOBeAMHUILY pUOOCOMBI B KOJIMYECTBE OAHOM Komuu. [Ipokapuotudyeckue pubocomMbI
menbue, 175 Hux xapakrepeH KC=70 S. MuTtoxonapuaibHbie puOOCOMBI 3HAYUTEIHHO
MeJbue IUTOIIa3MaTHIeCKuX pudocom (55 S) 1 uxX CTPYKTypa CXO/IHA CO CTPYKTYpOH
pubOCOM y MPOKAPUOTOB.

(Dyummu HYK/1€eUHO6blX KUciom

be3ycnoBHo, Ti1aBHOW (hyHKIIMEH HYKJICMHOBBIX KHUCIOT SIBIISIETCS XpaHCHHE,
nepenaya u BOCIPOU3BOJICTBO T€HETUUECKOW HH(OpMaIuu B rporiecce puiioreHesa u
oHTOreHe3a. Peanm3yercs ata undopmanus B popme 6enkoB. Harmpumep, cTpykTypHas
poJib OENKOB, KaK TJaBHOTO MOJIEKYJSPHOTO KOMIIOHEHTAa MBI pPeaTn3yeTcs
Omaromapsi COONIOIEHUIO CTPOTOM TOCIEA0BATETBHOCTH OMOXMMHUYECKUX pPEeaKIuit
cUHTe3a 0ejIKa ¢ yJyacTueM OCJIKOB M HYKJICMHOBBIX KUCJIOT: HH(POpMAITUS O CTPYKTYpe
oenka xpanutcs B JIHK, uPHK cumthiBaeT 3TM TreHeTHYECKHE NaHHBIE, IO TAPOJIIO
KOTOPOH ueT cOopka OEITKOB M1 aMUHOKHCIIOT ¢ rmoMoIsio TPHK.

Hykneotuael, U3 KOTOPBIX COCTOAT HYKJIEWHOBBIE KHCIIOTHI, B CBOK OYEpE.b
MOTYT BBITIOJHATH CaMbI€ pa3HOOOPa3HbIe (PYHKITUN B OPraHU3ME:

v Y4aCTBYIOT BO MHOKECTBE OMOXUMUYECKUX MPOIIECCOB;

v UTPAIOT Ba)XXHYIO BOJIb B Kaue€CTBE MOJEKYJI-NIPEAIIECTBEHHUKOB MPHU
onocunte3e PHK u JIHK;

v MypPUHOBBIE PUOOHYKIECOTUbI BBIMOJHAIOT (YHKIIMU YHUBEPCATbHBIX
HMCTOYHUKOB 3Hepruu (Hanpumep, ATD), perynsaTopHbIX CUTHAJIOB;

v' Bxozsr B coctaB KopepmentoB (PAJ], HAT, HAZI®D);
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v CIIy’KaT NePEHOCYMKAaMU METaJbHBIX IpynI (S-aJeHO3UIMETHOHUH);

v’ NUPUMHUIWHOBBIE  HYKJICOTHAB  (QYHKIMOHMPYIOT B  KadecTBe
MaKpO3PrUYeCKUX HHTEPMEIUATOB B YIIEBOAHOM OOMEHE U B CUHTE3€ JIUIH/IOB;

v CUHTETHUYECKUE AHAJIOTH NPUPOAHBIX HYKJIEOTHIOB, CIOCOOHBIE
3aMelllaTh UX B CTPYKType HYKJIEHMHOBBIX KHCJIOT W OKa3blBaThb WHTHOMpYIOLIEe
nericteue Ha cunte3 PHK u JIHK, uTo Hanuio npuMeHeHrne B XuMuoTepanuu paka. J{is
MOAABJIEHUS POCTA OIYXOJIEBBIX KJIETOK WJIN ONPEAEIEHHBIX BUPYCOB UCIIONB3YIOT 5-
¢Topypauun, 5'-M0A0-2-1€30KCUYPUIIUH, apaOMHO3WILUTO3UH, O6-THOTyaHWH, 6-
MEpKANTOIYypUH, 6-a3aypUJIUH. AJUIOMYPUHOJN — CHUHTETHYECKHM aHAJOr ITypHHa,
UCITIOJIB3YETCA B JICUEHUH TOATPHI.

3.2 IlpakTHYeckas 4acTh

JlabopaTopHasi paboTa 7. Beldenenue Hykieonpomeuooe u3 oOpoxycicell u ux
2uopoaus

Ilenv pabomui: ipoBeCTH KUCIOTHBIN MUAPOJIN3 HYKIEONPOTEUIOB EKAPCKUX
IPOACGKEH, M3YUUTh MPOAYKTHI TUIAPOJW3a U C TMOMOIIBIO KAYECTBEHHBIX PeaKIui
OTKpPBITh HUX KOMIIOHEHTBI, 3aKpENUTh IIOJIyY€HHbIE 3HAHMUS IO CTPOCHUIO
HYKJIEMHOBBIX KHUCJIOT W  IO3HAKOMUTBCS C KAYECTBEHHBIMU  pEaKLUSIMHU,
HOJATBEPKAAIOIIMMH COCTAB MPOYKTOB TUIPOIIN3A.

Oébopyoosanue: GaphopoBbie CTYNKU C MECTUKAMH, ITATHB C MPOOUPKAMH,
OyMakHbIC (DUIIBTPBI, XHMUUECKUE CTaKaHbI, JIJAKMyCOBasi Oymara, 1ieHTpudyra, Kkoyoda
¢ IpOOKOM-00paTHBIM XOJOAMIIBHUKOM, BOJISTHAsI OaHs, CIIUPTOBAs TOPEJIKa.

Peaxkmueni: npoxoxu, BogHo-3¢gupHas cMech (1:1), kBapuesiii mecok, 0,4%-
HBI pacTBop ruapokcuaa Hatpusi, 10%-Hblil pacTBOp rujpokcuaa Hatpus, 1%-Hblil
pactBop cynbhara menu (Il), KOHIIEHTPUPOBAHHBIN PAaCcTBOpP aMMHaKa, aMMHAYHBINA
pacTBop okcuzaa cepedpa, 10%-Hblii pacTBOp YKCYCHOM KHCIOTHI, PACTBOP MOIUOgaTa
aMMOHHSI B a30THOM KHCJIOTE, MarHesnayibHas cMmech, 10%-HBIII pacTBOp CEpHOM
KHCJIOTHI.

1. Bwioenenue u 2udponu3 HyKieonpomeuooes
OnbIT 1. BeiiesieHne HyKJI€ONPOTEU/10B

Xoo sxcnepumenma:

1. [Tomecture B crynky 10 r npoxokeil. Ilpuneiite 4 mi BogHO-3pUPHOI
CMECH U MepEeMEIIANTE.

2. Cnenom no6aBbTe 5 T KBApILEBOro MecKa M THIATENbHO pazorpure. [Ipu
stoM moctenieHHo BiuBaiite 50 Mmu 0,4%-HOro pacTBOpa THUAPOKCHIA HATPHSL.
Pactupaiite He MmeHee 15 MUHYT.
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3. 3areMm Maccy oOTQUIbTpyiiTe dYepe3 OyMakHbId (QUIBTp WM
LHEHTpUPyTUpymre.

4. Ocagok yruiusupyirte, a wueHtpudpyrar (puiabTpar) nepenentre B
CTaKaHYMK U MeJJIeHHO BiuBaiiTe 10%-HbI pacTBOp YKCYCHOM KUCTIOTHI (5—6 MiI).

S. [Tocne xaxxqoil 03Bl KUCIOTHI MPOBEPSHUTE CMECH JAKMYCOBOM Oymaroi
710 TIOSIBJICHMSI KUCIION cpebl. PHOOHYKI€ONpoTenibl B KUCIOW Cpele BbIManaioT B

0CaJIOK.
6. CycneHsuro HEHTpUPyTUpyITE TUTSL NOJIyYEHUS ocajka
PUOOHYKIICONPOTEUI0B.

3aoanue:
Crnenaiite BBIBOJI O TIPOJICITAHHON paboTe U OMUIINUTE BUAUMBIC YP(HEKTHI.
OmnpIT 2. 'MapoIN3 HYKJIEONPOTEHI0B

Xo0 skcnepumenma:

1.  TlomydenHslii B ombiTe | OCagoK NEpEHECUTE B CTCKISIHHYIO KOJOYy |
npuiteiite 20 ma 10%-Hoi cepHON KUCTOTBHI.
2. 3akpoiiTe K00y KPBIIIKOH ¢ OOpaTHBIM XOJOJMUIBHUKOM M KUIISITUTE Ha
MaJIoM OTHe B TeueHue | yaca.
3. OrdunbTpyiiTe TUAPOTU3AT.
2.  Kauecmeennvle peakyuu na naauyue npooyKmoe uopoau3a

Obwas ungopmayus

B xome rumponuza oOpa3yroTcs cTaHIapTHBIE KOMITOHEHTHI MoyieKynsl PHK:
a30THCTOE OCHOBaHME, (ocdaT, MEeHTO3a, COMyTCTBYIONIME OCNKHM W MenTuabsl. B
paboTe onmucaHbl KaYECTBEHHBIE PEAKIIMU JIJISi ONMPEACIICHUS a30TUCTBIX MyPUHOBBIX
ocHoBaHUM, (ocdara, OEIKOB, OJHAKO BBHIMOJHECHHE KAuCCTBEHHOW peakmuud Ha
MEHTO3y — JIOCTATOYHO CJIOXHBIH Tpoiiecc, TPeOYIOUi TOpPOroCTOSAIINX PEAKTHBOB.
CaMbIM HM3BECTHBIM CIIOCOOOM Ka4eCTBEHHOTO OTKPBITHS PUOO3bI SBISAETCS METO]
Momnuiiia, OCHOBaHHBIM Ha JETUAPATAINU MIEHTO3 KOHIICHTPUPOBAHHBIMHU KHUCJIOTAMU
c obpazoBanueM (pypdyposa, KOTOPHI AaeT ¢ THUMOJIOM, 0i-HA()TOJIOM M OPIIHUHOM
OKpaIlleHHbIE coeMnHEeHUS. JJaHHYI0 paboTy BBl MOXKETE BBIMIOJIHUTH CAMOCTOSTEIIEHO
MIPY HATMYUH YIIOMSHYTBIX PACXOIHBIX MaTEPHUAIIOB.
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OnbIT 3. OnpeaesneHue 0eJIKOB U MENTH/IOB

Xo0 skcnepumenma:

1. VYHuBepcanbHOW KauyeCTBEHHOM peaklMeil A BbIABICHHUS OEJIKOB B
cucteme sBIsieTcs OumypeToBas peakuus. B uucTtyio npobupky BHecute 10 kamnenb
TUAPOIN3ATA U3 ONbITA 2.

2. [Tpuneiire 10 xanens 10%-HOro pactBopa mienouu u 2 kamiu 1%-Horo
pactBopa cyinbdara meau. [lepemeraiite.

3aoanue:
A.  Onumute BUAUMBIN 3P PEKT peakiuu.
b. Cnenaiite BEIBOI.

OmnbIT 4. OnpenesieHne MYPHHOBBIX OCHOBAHUI

Xo0 skcnepumenma:

1. B uncryro npobupky npuneiite 10 kamenb rugposiusara U3 ombita 2.
OcCTOpOXKHO, MO KamisiM, BHECHTE KOHILICHTPUPOBAHHBIM pPacTBOp aMMHaka 0
MOJIYYEHUS IETOYHOUN peakiuu (KOHTPOIMPYHUTE JTAKMYCOBOM OymMaroit).

2. [Ipu mocTmkeHun MENOYHOM peakuuu cpeabl aob6aBbre 8—10 Kamenb
aMMHAyHOTO pacTBOopa oOKcuaa cepebpa. Uepe3 HekoTopoe BpeMsi Bbl YBHUIIUTE
cepeOpsiHbIe COJU MYPUHOBBIX OCHOBAHHIM.

3aoanue:
A.  Onumute BUIUMBIA 3P DEKT peakinm.
b. Hanummure ypaBHEeHHE peakiiK U CIIEIAUTE BBIBOI.

OmnbIT 5. O0Hapy:keHne GpochopHOH KHCIOTHI

Xoo sxcnepumenma:

1. B uuctyro tepMocToiikyro mpobupky npuieite 10 kamenb THIpoIu3aTa
u3 onbiTa 2 U 1o6aBbTe K HUM 20 Kamelb pacTBopa MOIuOAaTa aMMOHHUS B a30THOM

KHCJIOTE.

2. Kunsiture Ha BOAsHOW OaHe 10 MOSIBJIEHUS JMMOHHO-)KEITOTO IBETa
AKUJKOCTH.

3. JlocTanbTe NPOOUPKY C TUAPOIM3ATOM M3 BOASIHOM OaHU U OBICTPO

OXJIAJUTE €€ B XOJIOJTHOU BOJIE.
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3aoanue:

A.  Onummute BUAUMBIN 3P PEKT peakiuu.
b. Hamumure ypaBHEHHE peakIyu.

4. B OBy npobupky no6asbre 10 Kamenab ruaponuszaTa U3 OINbITa 2 U
MPWINBANTE TMOCTENEHHO KOHLIEHTPUPOBAHHBIM pacTBOp aMMHUaKa 10 TOSBICHUS
PE3KOro 3amaxa.

5. Jlo6aBrTe 10 Kaneap MarHe3naabHOM CMECH.

3aoanue:

A. Onuimute BUAUMBIN 3P HEKT peakiuu.
b. Hamumure ypaBHeHHE peaklUd U CleNaiTe BBIBOJBI MO OMbBITY U MO

pabore.
Bonpocsl 1151 CAaMOKOHTPOJIA:

1. Yro BxoauT B coctaB moJiekyn JIHK u PHK?

2. Ha3zoBure xakue tunel PHK Bam U3BECTHBI, OXapaKTEpU3YUTE UX.

3. [Tpu momomu KakuxX KauyeCTBEHHBIX PeaKkluii OOHAPY>KUBAIOT MPOIYKThHI
TUIPOJIN3a HYKJIIEMHOBBIX KUCJIOT: OEJIKOB, a30TUCTHIX OCHOBaHU, pocdara, nentos3?

4. Kakue ¢pepmenTsl yuacTByIOT B nporiecce cunre3a JJHK?

o. Kak naspiBaetcs omonornueckuii cuare3 JJHK u PHK?

6. Kakue a3oTHCTble OCHOBaHUSA SBISIIOTCA KOMIUIEMEHTAPHBIMU JApPYT
apyry?

7. Kakue ypoBHU OpraHnu3alii HyKJI€MHOBBIX KACIOT BaM U3BECTHBI?

8. UYrto nmoapaszymeBaeTcs oA npasuiom Yaprada?

Q. Kakue azoructeie OCHOBaHMS OTHOCSATCS K MPOU3BOJIHBIM IIypHUHA, a

KaKue K IPOU3BOJHBIM MUPUMUIUHA?
10. Ilepeuncnute GyHKIIUNA HYKIECHHOBBIX KHCJIOT U HYKJICOTUIOB.
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Pa3nen 4. BEJIKU

4.1 Teopernueckas yacTb

beku — BA)XKHEHIINMI K1acC BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM, KOTOPBIE IIPH
THJIPOJIN3€ JAal0T HA0Op O-aMMHOKUCIOT L-psga, MHoroo0pasue KOTOPBIX
OOBSCHAETCS pa3IMYUsIMU aMHHOKHMCIOTHOTO COCTaBa M TMOpPsAKa 4YepeaoBaHUs
Pa3HbIX aMUHOKHUCIIOT B LIENU I1OJIUMEPA.

Knacc 0enxoB kpaiine pasHooOpaseH. Uepes Oeku peaan3yroTcs Bce MpU3HAKU
U OTJIMYUS KUBBIX OpPraHu3MoB. VIMEHHO MO3TOMY O€JIKHM HMEIOT psAJi OCHOBHBIX

CBOWCTB:

1.  OrnuuaroTcs BBICOKOM BHIOBOW CHENM(PHUYHOCTBIO U pa3HOOOpasnem
CTPYKTYP.

2. JIMHAMUYHOCTh ~ CTPYKTYp MOJEKyd oOecreuuBaeTcss Onaronmaps

CrOCOOHOCTH OETTKOB K Pa3IMYHbIM BHYTPHUMOJIEKYJISPHBIM B3aUMOJICHCTBUSIM.

3. CnocoOHOCTh BCTYIAaTh B Pa3HOOOpa3Hble XMMHUYECKHE U (DU3UUECKUE
B3aUMOJICHCTBHS KaK JAPYT C APYroM, Tak U C JAPYTUMHU COCIUHCHHUSIMU (JUTHIAMH,
HYKJIEMHOBBIMU KHUCJIOTaMH, MOJMCAaXapuaamMu U Ap.), 00paszys HaJAMOJIEKYISIpHbIE
KOMILJIEKCBI

4, benku cocoOHBI MO BAUSHUEM Pa3IMYHBIX BO3ACHCTBUN 0OpaTUMO U
3aKOHOMEPHO MU3MEHATHh KOH(PUTYPAIIIO MOJIEKY!II.

d. Psn GenkoB sSBISIOTCA OMOJIOTMUECKUMU KaTallu3aTopamMu, YCKOPSIOIINe
XUMUYECKUE PEaKLIUU B OpTaHU3ME.

6. Hanngme 0MoJIOrnyecKoil aKTUBHOCTH Ja€T BO3MOKHOCTE OeJIKaM
UTpaTh Pa3HOOOPA3HBIE POJIH B KU3HU KUBBIX OPraHU3MOB.

benku obpazoBanbl amunokucromamu. Beero nzsectno okosio 500 pa3imuHbIX
AMUHOKHCJIOT, OJJHAKO BCETO UX MOKHO Pa3JAeNINTh Ha 2 TPYIIbI 10 BCTPEYAEMOCTH B
Oenkax.

1. Iocmoanno ecmpeuaroujuecsa — 18 aMUHOKUCIIOT U 2 aMUa — acaparuHOBOM
Y TJIyTAMUHOBOM KUCJIOT (acmaparu v riayTaMuH).

2. HUnozoa ecmpeyaruuecs: OPHUTHH, OL-aMHUHOM30MAacCJIsiHAs, Y-
KapOOKCUTIIyTAMUHOBAsT KHUCJIOTBI W PSA  JAPYTUX TPOU3BOJHBIX IOCTOSTHHO
BCTPEYAIOIINXCSI aMUHOKHCIIOT.

B tabnuiie 3 mpeacTaBieHbl HEKOTOPHIE BaXKHEHIITNE aMUHOKHUCIIOTHI JIJISI BCEX
KUBBIX OPraHU3MOB.
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HexoTopble BaxkHelIMe AMUHOKUCIOTHI

Tabmuna 3

AMMHOKHUCIOTA
TpuBuasnbHOE CucremaTnyeckoe dopmya
Ha3BaHUE Ha3BAHUE
I'nuun AMUHOYKCYCHas H;N-CH»—COOH
KHCJI0TA
0-AJIAHWH 0-aMUHOINIPOIIMOHOBASA | CHs;—CH-COOH
KHCJI0TA I\IIH
2
Baaun Y-
CH3;—CH-CH-COOH
AMUHOM30BaJI€PUAaHOBA |
1 KKCII0Ta CH; NH:
JleluuH 0-aMHUHO-Y-METHJI- CH3-CH-CH,—CH-COOH
BaJICpUAHOBASI KUCJIOTA (IZH I\IIHz
3
HN3oneiuun o-aMUHO-B-MeTnI- CH3—CH>—CH-CH-COOH
BaJICpUAHOBASI KMCJIOTA (|3H3 IlIHz
deHnIaIaHAH  |0-aMUHO-PB-peHn- OCHz—CH—CO ol
MIPOMUOHOBAS KMCJIOTa lllH
2
AcnaparuHoBasi |[AMUHOSIHTapHast HOOC-CH-CH>—COOH
KHCJI0TA KHCJI0Ta llle
I'nyramuHoBasi  |0-aMUHOIIyTapOBas HOOC—CH—CH>—CH,—COOH
KHCJIOTA KHCJIOTa 111H2
JIu3un o, e-
NH>—(CH2)s+~CH-COOH
TMaMHHOKAITPOHOBAs |
NH3
KHCJIOTa
Cepun 0-aMUHO-[-THIPOKCH- HO-CH,—CH-COOH
[POMKMOHOBAs KKCIIOTA IlIH
2
Tpeonun 0-aMUHO-B-TUIpOKCH- | CH3;—CH-CH-COOH
MacCIISTHOBAsI KUCJIOTa H II\IHz
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Hucrenn o-aMUHO-[3- CH-CH-COOH

THOIPOTTUOHOBAS SH NH»
KUCIIOTa
MeTHOHUH 0-aMHUHO-Y-METHATHO- | CH3-S-CHz—CH2-CH-COOH
MacJIsiHasi KHCIIOTA 1LIH2
Tupo3un o-amuHO-B-(N-
rUIPOKCU-(DEHMII )- HOOC_(EH_C}hOOH
MPOITUOHOBAs KUCIOTA N
Tpunrodan 0-aMHHO-3-HIOJTHI- NH:

i
[MPOIMMOHOBAA KHUCJIIOTA | CHz—CH
J COOH
NH

JlaBaiiTe pazoepemcsi, 4TO 3HAYUT «0-aMHUHOKHUCIOTH L-psima». D u L popmer —
3TO BemlecTBa — onrtuyeckue mzomepsl. D, L oTpaxkaioT koHpUrypamuio BeliecTsna,
OTHOCHUTEJIBHO OIOPHOTO coennHeHus. B ciydyae amuHokucnor L ¢opma ornuuaercs
TeM, YTO aMUHOTpYIIa y Hee ciiea (puc. 13).

H>N-CH-COOH HOOC-CH-NH;
H; H;

Puc. 13. AmMunokucnotsl: L-ananun (cneBa) u D-anmanus (cripasa)
UYro o3HayaeT o-aMUHOKUCIOTHI? Kak
B xuBBIX Oprannu3zMax
BCTPEYAIOTCS TOJBKO
L-aMHHOKHUCIIOTHI,
kpome Rhizobium radiobacter
(Agrobacterium tumefaciens)

BBl MOJXKETE€ BHJICTh W3 00mIeH (QopMysl
AMUHOKHUCJIOT Ha TMpUMeEpe alaHuHa (puc. [‘
13), amunorpynmna (—NH;) u xapOokcuiabHast
rpynna  (-COOH), mnpucoenuHsOTCS K
OIHOMYy ¥ TOMY K€ aTOMy YTIJIepoJa,
KOTOpPBI HAaXOAWTCS BO BTOPOM TIOJIOKEHUHU. YTJIEpOA B JaHHOM TMOJIOKCHHUH
Ha3bIBa€TCA O, IOXTOMY M BeEIIeCTBA C TaKUM CTPOCHHEM Ha3bIBAIOT O-
AMUHOKHUCIIOTAMHU.

Kak moacuurtaTh 00II€e YHUCIO AMUHOKHCIOTHBIX OCTAaTKOB B MOJIEKYJax
OCNKOB, €CIM OHO W3MEHSETCSs B IMHMPOKUX Tmpenenax? TodHoe KOIMYECTBO
AMUHOKHUCJIOT ¥ TOYHYIO MOJICKYJISIPHYIO Maccy Oellka Mbl CMOKEM BBIUYHCIUTH, €CITU
OyJeT JOTOUIMHHO W3BECTHA BCS MOCIICIOBATEILHOCTh AMUHOKHUCIIOT, OHAKO OCIIKU
3a4acTyl0 00J1aal0T KOJOCCAJIbHOM MOJEKYJsipHOM Maccoil. B Takom ciyuae
WCIIOJIB3YIOT TPUMEPHOE 3HAYEHUE MACChl W BBIUYUCISIIOT €€ 1o KOI(PUIHMEHTY
MOJTMKOH/I€HCAIUH.
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s Beruncnenust koddduimenta nonukonaeHcauuu (KII), a 3HauuT u
KOJIMYECTBA AMHUHOKHUCJIOT B O€JiKe NPUHUMAIOT YCIOBHYIO CPEIHIOI Maccy
AMHHOKHCIIOTHOTO OCTaTKa paBHo# 115:

M; ¢p (aMUHOKHCHOTHOTO OocTaTka) = 115,

Jlist BeIuucieHust Ko3p(UIUeHTa MOTUKOHACH AN OeNKa ¢ MOJIEKYJIIPHOM
Maccou paBHoU 46000, MBI TOKHBI MacCy pa3aesuTb Ha My op:

M = 46000; KIT = 46000/115 = 400.

OtBet: 400 aMUHOKMCIOTHBIX OCTAaTKa BXOAAT B COCTaB OeJKa.

Oopamume enumanue! Ecnu B OTBETE€ BbI TOJYYWIM JIpPOOHOE YHUCIIO,
OKOHYATEJILHBIM M BEPHBIM OTBETOM OYJIET yenoe uucio Baiiero orBeta. bemok He
MOET COJIepKaTh IPOOHOE KOJIUUECTBO aMUHOKUCIOTHBIX ocTaTkoB. Hampumep,

M = 17000; KIT = 17000/115 = 147,82.

OtBeT: 147 aMUHOKHCIIOTHBIX OCTaTKa BXOJIAT B COCTAB OeJIKa.

CroiicTBa Oeika B 3HAUYUTEIBHOM Mepe OMNpeAcisItoTcss HabopoM W
COOTHOIIICHUEM B HEM aMHHOKHUCJIOT.

Knaccuguxkayus denkoe

B cBs13u ¢ HEBEpOSATHBIM pa3HOOOpa3reM OEJIKOB X MOAPA3IEISAIOT 10 MHOTUM
napameTrpaM: ¢GopMe MOJIEKYJd, XUMHYECKUM U  (U3NYECKUM CBOMCTBaM,
BBIMIOJTHSAEMBIM (QYHKIHSIM U JIp.
| ITo cmenenu cnoscnocmu:

* mpoctbie 6enku (mpoterHsl). OHU Al0T MPU THIPOIIN3€E TOTBKO AMUHOKHCIIOTHI.
1) AnbpOymMHHBI
2) I'moOymuHbI
3) IpoaamuHbI
4) I'moTeanHbI
5) T'ucrons
6) CxiaeponpoTeHHbI
7) IlpoTamuHbBI
8) IporenHOHIBI
* croxHble 0enku (mpoTtenabl). COCTOST U3 MPOTENHA U J0OABOYHOU TPYIIIbI, IO
COCTaBy KOTOPOM UX AENIAT HA!

1) XpoMonpoTenHbI (reMOTIOONH, IMTOXPOMBI, KaTajia3a, XJaopoduiur).

2) JlunomporenHbl ~ (KOMIIOHGHT  MEMOpaH,  JIMIIONPOTEHHBI  KPOBH,
C(UHTOJUTIUIBI B CEPOM BEIIECTBE MO3Ta).

3) T'nukonpoTenHsl (KYTHKYJISIPHBIA TITUKONPOTEHH — CTPYKTYPHBIA MaTepHa
MOKPOBHBIX TKaHEW HACEKOMBIX, MYIIUH — KOMIIOHEHT CJIIOHBI, MPOTEOTIMKAHOBBIC
arperaTsl B XPAIIEBBIX TKAHX).

4) HykJieonpoTeHHbI (BUPYCHI, XPOMATHH, pUOOCOMBI).
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5) MeramionporenHsl (MUTOXPOMOKCHIA3a, ILepysomia3mMul kpoBu — Cu;
JakToeppUH MOJIOKA, TpaHC(hEPPUH KPOBH, peppuTHH cene3eHku — Fe).
6) dochonporennsl (ka3enH MOJIOKA, BUTSILTHNH U (POCHUTUH STUIHOTO JKENTKA,
UXTYJIUH UKPHI PBIO).
7) ®naBomnporeunsl, AobaBouHas rpymmna — DPAJ] wim OMH (koMmoHEHT
JIXaTeILHOM 1IETIN).
Il ITo ¢popme uacmuuy:
*  (QubpwuIsApHbIe (BOJOKHUCTHIC) Oenku (PpuOpouH I1IenKa, KEpaThuH BOJOC,
KOJUTareH KOXH);
* rnoOynspHbIe (KOprycKysapHbie) Oenku (mapoBuaHbie) (puc. 14).

Tpoﬁllblc O-Criupaim

noppUpHHOELIE ©

rommnnexcs Fe /

[B-CTpYKTYpBI, YIIOKEHHBIE
napauIeIbHbIMH TYYKAMH

Puc. 14. ®opma GenKoBOM MOJICKYJIBI: TIOOYIIpHAs — clieBa (TeMOTJI00UH),
bubpusipHas — cpasa (KOJUIareH)
1 ITo pacmeopumocmu:

* MPOTEHUHOUIHI (CKICPONPOTEHHBI) — HEPACTBOPUMBI B OOBIYHBIX PACTBOPHUTEISAX
— TIOYTH Bce GUOPHILISIpHBIC OCNIKH;

* agbOYMHHBI — XOPOIIIO PACTBOPUMBI B BOJIC U KPEMKHUX pacTBopax coueit (50%-
HOM cynbdaTe aMMOHHs), COJIEpXKaT, KaK MPaBWIO, MHOTO TJHIMHA —
anbOyMUHBI KPOBH, SIHII, MOJIOKA,

* TIOOYTWHBI — HEPACTBOPUMBI B BOJIE, HO PACTBOPHMBI B COJIEBBIX PacTBOpax
YMEPEHHBIX KOHIIGHTpAIuii — OeNKu ceMsH (JIeTyMHH Topoxa, (a3eonuH
dacomm), anturena, GuOpuH,;

* mpoJaMuHbI — pacTBopuMbI B 60—80%-HOM pacTBope 3TaHOMa, COAEPIKAT, KaK
MIPaBUIJIO, MHOT'O TITyTAMHUHOBOM KHCIIOTHI M TPOJIMHA — CEMEHA 371aK0B (TJTHAIUH
KU | TIIIIEHUTIBI, TOPJIEUH STIMEHS, 36MH KYKYPY3HbI).

1V Ilo amunokucinomuomy cocmagy:.

» mpotamuHbl — cogepkat 80-90% aprununa, IpOCTEHTIIIE OSITKU, PACTBOPSIOTCS

B CJIa0BIX KUCIOTAaX — OEIKU MOJOBBIX KJIETOK (CalbMUH MOJIOK CEMIH);
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TUCTOHBI — BBICOKOE COJICp)KaHUE apTHHHMHA, JIM3WHA U TUCTUAWHA (HE MCHEe
30%), pacTBopuMBI B ciabbix kuciorax, 0,2 H HCI, ocaxxnatorcs cimprom u
aMMHAKOM — COJIepKaTcs B Sapax KIETOK;
TJIFOTEJIMHBI — MHOTO TJIYTaMUHOBON KHCJIOTBHI, PACTBOPSIOTCS B IIEIOYHBIX
pactBopax (0,2-2%-nom NaOH) — coxepxarcs B ceMeHax 37aKOB
(KJICMKOBHWHA), 3€JICHBIX YACTSAX PACTCHUH.

V Ilo évinonnsaemovim hynkyuam:

CTPYKTYpHBIC OCIIKH — KOMIIOHEHTHI KJIETOYHBIX MeMOpaH, OpraHelll; KoJulareH
COCTMHUTENFHOW TKaHU; KEpaTHH BOJOC, HOTTEH; SIacTUH B COCYAMCTHIX
CTEHKax u JIp.;

KaTaJIUTUYECKU aKTUBHbIE 0K (PepMeHTHI);

COKpaTUTENIbHbIE OCJNKH: MUKCOMHUO3UH; OCJIKH MHKPOTPYOOUYEK; MHO3HHO- H
aKTOMHUO3MHOMNOI00HBIE Oesiku (QUOpUIUIsIpHOrO amnmapara ameObl; Oenku
MUKpODUOPHIII, KTYTHKOB W PECHUYCK  TPOCTEHIIMX, IKTYTHKOB
CTIEpMaTO30U/IOB,;

TPAHCIIOPTHBIE OCJNKH — CHIBOPOTOYHBIA adbOyMHUH; IEpYJIOIUIa3MHUH;
TpaHcheppuH; B-IUMONPOTEUH; TeMOTJIOONH; TPAHCIIOPTHBIE O€JIKU MeMOpaH
3alllUTHBIE  O€JKW: aHTuTena (MMMYHOTJIOOYJIMHBI); O€JIKH  CHUCTEMBI
cBepThiBaHMs  KpoBH  (dubOpuHOoreH, TpomOuH, (GuOpuH, (HaKTOPHI
CBEPTHIBaHMSI ); UHTEP(HEPOHBI U AP.

TOKCUYECKHE OEJIKU: TOKCUHBI 3MEH, CKOPITUOHOB, 1Y€, OC U JIp. — B OCHOBHOM
HEHUPOTOKCHHBI; TOKCHMHBI MHUKPOOPTaHU3MOB W pPACTeHUH (AUPTEpUIHBIH,
XOJICPHBIN, TOKCUH IIUTeJUIBI U JIp.);

OCKU-TOPMOHBI (MHCYJIMH, TJIIOKaroH M Jp.)

peryasaTopHbIe OCNKH (TUCTOHBI, HETUCTOHOBBIE OCJIKHM XpOMaTHHA; OEJIKOBHIC
daktopsl perummkanuu JIHK, tparckpunumnu PHK, cunTesa 6enka; ctpeccoBbie
Oenku u JIp.)

pe3epBHBIC OeNIKN (OBAIBOYMHHBI SHII, OCIIKHM MOJIOKA — Ka3eHH)

pelenTopHble OeJKW: PEeLeNnTop AaleTUIXONNHA; (POTOPElenTOPHBIA OeoK
OTICHIH; CJaJIKOYYBCTBUTEIBHBIN O€I0K BKYCOBBIX PEIENTOPOB; OOOHSTEIbHBIN
0eok  JayO0OBOTO MICNKOMPSAA; XOJWHOPEIENTOPHBIE OENKH 3BYKOBBIX
peLenTopoB

OeNKU-UHTUOUTOPHI (PEPMEHTOB

OeJIKM BUPYCHBIX 000J1049€eK (BUpYC TabauHON MO3anku, OakTepuodaru u ap.)
Oenk ¢ WHBIMH QYHKIUSAMHA  (TeMOTIIOOWHBI, (GuOpuiuispHbie OENKH,
pubocomanbHbie OCIKH U T. I1.).
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Dyukyuu 6enxkoe

OyHKIMU OETKOB HANpsIMyIO0 CBs3aHbl C UX CBOMCTBaMH, MO3TOMY Ooiee
NoApOOHO 3THU CBOMCTBA M KOHKPETHBIE OEJKH, BBINOJHSIIOUIME Ty WM HHYIO
(GyHKIMIO, OB OMHCAHBI BHIIIIE.

1)  CrpykrypHas QyHKIWMS;

2)  Karamutuueckas;

3)  TpaucnopTHasi,

4)  JlBurarenbHasd,

5)  3ammrHas,

6)  Perymsrophas,

7)  PesepBHnas,

8)  PenenropHas,

9) CrhenuanbHas (OCTKU-TOPMOHBI, OCIKU-UHTUOUTOPBI (EPMEHTOB, OCIKH
BUPYCHBIX 000JI0YEK U JIp.)

10) Dueprernueckas (mpu okucieHuu 1 r 6enka Beiaensercs 4,1 kkan suepruu (17,2

kJ1x)).

4.2 IIpakTHYeckas 4acTh
JlabopaTopHas padora 8. Kauecmeenuvie peakuyuu 6e1koe

Ilenv pabomwi: u3yduTh HEKOTOpBIE (U3WYECKHE UM XUMHUUYECKHE CBOWMCTBA
AMHUHOKHCJIOT, TIO3HAKOMHUTBHCS ¢ MIOOOYHBIMH MPOIIECCAMU, TIPOUCXOISAIIUMHU B X0JI€
IIPOBEICHUS KQaUECTBEHHBIX PEAKIIMA Ha OCIIKH.

Oobopyoosanue: MTATUB C TPOOUPKAMHU, CITUPTOBAS TOPEIKA, CIUYKH, BOJISTHAS
OaHs1, XMMUYECKas TOCy/Ia.

Peakmuevl: Hepa3OaBICHHBIM SMUYHBIA OCJIOK WIJIM PACTUTEIBHBIA OEJIOK,
pactBop snuHOro Oenka, 30%-ubiid U 10%-HbII pacTBOPBI TUAPOKCUIA HATPUS WU
kamus, 1%-ub1id pactBop cynbdara meau (I1), KOHIIEHTpUPOBaHHBIE CepHAs M a30THAS
KHUCJIOThI, JIeAsiHAsg YKCyCHasi KUCJIOTa, TJIMOKCWIOBash KUCIOTa, 1%-HbI pacTBOp
Cynb(haHUITIOBOM KUCIOTHI B 5%-HOMU CONISIHOM KucaoTe, 1%-HbIi pacTBOP HUHTHAPHUHA
B 95%-HOM pactBOpe arneroHa, 0,2%-HbIN cIUPTOBOM pacTBOp O-HadTONA, PACTBOP
runoopomuta Hatpus, 0,5%-Hb1i pactBop HuTpuTa HaTpusi, 10%-HBIA pacTBOp
KapOoHaTa HaTpus, peakTuB MuIIoHa.

3aoanue:

A. 3anonHute Tabnuny B Xoie paOOThl, MOJb3YACh ONMHUCAHUEM OIBITOB
HIKE:
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Ne | HazBanue peakuuu Cxema Pesyabrar Yka3arp

peakuuu peakuuu yYHHBepcajJlbHast
(uBer/ocamok/ra3 | peakuus HA
U T.IL.) 0eJIOK MJIM HA
KOHKpeTHbIe
AMHHOKHCJI0THI

1 Peaxnnsa Cakaryuun

2 Peakuus Muiona 1.
2.
3 KcanTonporenHoBas 1.
peakuus 2.
3.
4 Peaxuus Iaynu
5 buyperosas 1.
peakius
6 Hunrunpunosas
peakius
4 Peaxiusa
AnamkeBHYa
8 Ha IPUCYTCTBUE
cepbl

b. Hwmxe 1o BO3MOXHOCTH IIPUBEAUTE YPABHEHUS PEAKLUH, KOTOPBIE BaM
IIOHSITHBL.

OmnpbiT 1. BuyperoBas peakuus
CwM. mabopatopHyro paboty 7, omsiT 3 (cTp. 53).

OmnpbiT 2. KcaHTONPOTENHOBAsS peakus

Peakuus nmnpoTekaeT JMIIb NPU  HAJUYUU OCTAaTKOB  apOMAaTUYECKUX
aMUHOKUCIOT  ((peHwnanaHuHa, THUPO3UHA, TpunrodaHa) ¢ oOpa3oOBaHUEM
HUTPOCOEAUHEHUN. [Ipyn W3MEHEHWHM KHCIOM Cpelbl Ha LIECJTOYHYH) MPOUCXOIUT
oOpa3zoBaHre XpoMO(OPHOW TPYyMIBI, BCIEICTBHE UYETO MPOUCXOIUT H3MEHEHHUE
LBETA.

Xoo skcnepumenma:

1. K 1 wMn pactBopa suyHoro Oenka mpwiete 5 — kameinb
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI JI0 MOSBICHUS 0€JI0T0 0CaJiKa CBEPHYBIIETOCS
Oeika.
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2. Harpeiite npoOupky, HO HE JOBOJUTE JO KUIIECHUS.
3. OxJylanute cMechb U OCTOPOXKHO J100aBbTE€, HE B30aNThIBasi, M30BITOK
KOHLEHTPUPOBAHHOI'O PACTBOPA LIENO0YH (10 Karisam!).

OmnbiT 3. HUHrnapuHoBasi peakuus
Xoo sxcnepumenma:

1. B npobupky c¢ 2-3 mn pazbaBieHHoro Oenka mnpuieiite 3—4 kamiu
pacTBOpa HUHTUAPHUHA B alIETOHE.

2. [Tepemernaiite cMech W MmocraBbTe Ha BojAsHYO Oanto mpu 70 °C Ha
HECKOJIbKO MUHYT.

OmnbIT 4. Peakuusa Cakaryuu
Peakius xapakrepHa /it 0€JKOB, UMEIOIIUX B COCTaBe OCTATKH aprUHUHA.
Xo0 sxcnepumenma:

1. 2-3 wmn pactBopa Oenka cmemarb ¢ 1 mia 10%-HbIM pacTBOpoM
TUAPOKCUAA HATPHUS.

2. JobGaButh Heckosbko Kamenb 0,2%-HOro CHUPTOBOTO pacTBOpa -
HadTona. [lepemerars.

3. [Tpunute 0,5 mut runio6pomuTta HaTpus. [lepemeniats.

Onbit 5. Peaknua Mujiona
Peaknus xapakrepHa a1 0€JIKOB, HMEIOIIUX B COCTABE OCTAaTKH THPO3WHA.
Xo0 sxcnepumenma.

1. K KOHIEHTpHpOBaHHOMY SMYHOMY O€IKYy NpHICHTe IBOWHONW 00BEM
peaktuBa MuIioHa.
2. Harpeiite npoOupky.

OnbIT 6. Peaknua AjamMmkeBu4a
Peaknus xapaktepHa i O€JIKOB, HMEIOIIUX B COCTABE OCTATKH TpUITO(daHa.

Xoo skcnepumenma:

1. B po6upky 100aBbTe HECKOIBKO Karelb KOHIICHTPUPOBAHHOTO SIMIHOTO
Oenka v 2 MJI JISSTHON YKCYCHOM KHCJIOTHI C TPUMECHIO TIIMOKCHUIIOBOM.

2. Cwmech HarpeiiTe 10 MOSABICHUS OCaJKa.

3. Oxnagute TPOOMPKY CO CMEChIO, a 3aTéM aKKypaTHO HaKJIOHUB

poOUPKY, YTOOKI IJIOIIA/Ib TOBEPXHOCTH KUJKOCTH CTaja MaKCUMajbHa, MO0 CTEHKE
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npoOUpKU mpwierte 1 MJI KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI. 2 >KMJIKOCTH HE
JOJKHBI CMELIUBATHCS.

Omnpbit 7. Peakuus Iayian
Peakius xapakrepHa 11t 0€IKOB, UMEIOIIMX B COCTaBE OCTATKU TMCTUIMHA.

Xo0 skcnepumenma:

1. K 1 mn pactBopa cyinb(haHUI0BOM KUCIOTHI B COJNSIHOW mpuieiTe 2 mi
pacTBOpa HUTPUTA HATPUS U CUIIBHO BCTPSIXHUTE.

2. Crnenom OwIcTpo mipuiieiiTe 2 mu pactBopa Oenka. [lepemernaiire.

3. [Tpuneiite 6 mn 10%-Horo pacrBopa kapOoHaTa Hatpus. BcTpsxuute
IpOOUPKY.

OnbiT 8. Ha Hantu4ue B cocTaBe cepbl

PeaKIII/ISI XapakTCpHa  JJIAd 6€J'IKOB, UMCHOIIIUX B  COCTaB€ OCTAaTKH
cepocoacpKamux aMUHOKHUCIIOT.

Xo0 skcnepumenma:

1. 1 M1 pacTBOpa Oelika cMelaTh B MPOOUPKE ¢ 2 MIT pacTBOpa THIPOKCUAA
HaTpUSA.

2. Kunsatute B TeueHUE HECKOJIbKUX MUHYT (1-2).

3. [Tpunuts 1 M pacTBOpa aierata CBUHIIA U BHOBH HarpeTh.

JlabopaTopHasi pabota 9. Peakuyuu ocaxcoenus u oenamypauyuu 6ei1Kkoe

Ilenv padomwl: TO3HAKOMHUTCS C METOJAMHU OCaXJICHUS OCJIKOB, W3YYHTh
3G (HEKTHI OT NEUCTBHS Pa3IMYHBIX PEAr€HTOB HA OEJIKHU.

Obopyoosanue: MTaTHB C TPOOUPKAMHU, CIIMPTOBASI TOPEIIKA, CIIMYKU, BOJISTHAS
OaHs1, XUMUYECKas 1Mocy1a, OyMa)KHbIE (PUITBTPHI.

Peaxkmueni: nepa3z0aBiIeHHBIN SUYHBIN 0€JI0K, HACBHIIIIEHHBIN PacTBOp Cyb(dara
ammoHust, 1%-ubiii 1 10%-HbIil pacTBOp YKCYCHOW KHUCJIOTBI, HACBHIIIEHHBII pacTBOP
xmopuna Hatpus, 30%-HBII pacTBOp THUAPOKCHAA HATPUS WIH  KaJws,
KOHIICHTPUpPOBAaHHAsl a30THAas, COJISIHAsE M CepHask KUCIOThL, S5%-HbId pacTBOp
TPUXJIOPYKCYCHOU KUCIOTHI, 1%-HbIit pacTBop cynabdarta meau (I1), pactBop arerara
cBuHLA, 10%-HbI1 pacTBOp TaHHUHA, 5%-HBIA PACTBOP COJSHOW KHUCIOTHI, 5%-HbIN
pactBop rexcanmanodeppara(ll)kanms, BomHbIN pacTBOp GeHoMa 1 popMauH.
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3aoanue:

A. IlpoBeaurte mnpeioxKEHHbIE SKCHEPUMEHTHl W 3alOJHUTE TaOJIHUILY,
OTpaXkarollyto, YTO MPOUCXOAUT ¢ OEJIKaMu MpU BO3JAEHCTBUU PA3IHUYHBIX (PAaKTOPOB
Ha HHUX:

Ne Peakuus Kpartkas cxema Pe3yabTaT peakuuu

peakuuu (uBeT/0cagoK/ra3 u
T.IL.), BBIBO/I.

1 CsepTbiBaHuE IpU Ilepeuucaumsy b)

HarpcBaHuun 3122122870’1’108

2 Ocaxaenne Oenka

COJIAMH TSAKCIIBIX
MCTAaJJIOB

3 Ocaxnenune Oenka
KOHIICHTPUPOBAHHBIMHU
MUHEPAITbHBIMHU
KHCJIOTaMH

4 Ocaxnenune Oenka
CITUPTOM

5 BricanmuBanue
CyJb(paToM aMMOHUS

6 Ocaxnenue
OpraHUYEeCKUMHU
KUCJIOTaMH

7 Ocaxnenue 0OeIKOB
aJIKAJIONaMHU

8 Ocaxnenue 0OeIKOB [0e ocadok ewvinan

dbeHoIoM u ovicmpee?
dbopmanrHOM

b. B koHnme paboTsl ciaenaiite oOUid BEIBOJ U OTBETHTEC HA BOMPOCHI JUIS
caMOKOHTpoJis 1-4.

OnbIT 1. OcaxaeHue 60eJIKOB CIUPTOM

CrnupT OTHUMAET THUAPATHBIE O00JIOYKK OEJKOB, YTO MPUBOJIUT K BHITIAJCHUIO
MOCJICTHUX B OCafoK. Peaxkyus oopamuma, eciv OBICTPO TPEKPATUTH JEHCTBHE
criipTa Ha OesoK.

Xoo sxcnepumenma:

1. K 1 mi pactBopa 6enka 100aBbTe apy KPUCTATIIUKOB COJIH.
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2. Bieitte 5—6 mi 3TUI0BOTO CiMpTa.
OnbIT 2. Ocaxkaenue 0ejKk0B peHoI0M U GOPMATIHHOM
Xo0 skcnepumenma:

B 2 npoOupku, cogepxauue 1-2 M O6enka npuiieite paBHble 00beMbl (heHoIa
u (hopMasivHa.

OmnbIT 3. Ocaxaenue 0ejiKa OPraHMYeCKUMHU KHCJI0TAMHU

I[JISI OKCIICPUMCHTA BBI6paHa TPUXJIOPYKCYCHAA KUCJIOTA, TAK KaK OHA ABJISICTCA
YYBCTBHUTCJIIBHBIM U CHCHI/I(i)I/I‘IGCKI/IM PCAKTHBOM Ha OeJIoK

Xo0 skcnepumenma:

B npo6upky ¢ 2-3 mu pactBopa Oenka NPUINTh HECKOJBKO Kallelb pacTBOpa
TPUXJIOPYKCYCHOM KUCIOTHI.

OnbiT 4. Ocaxxaenue 0eJIKa COJIAMH THAKEJIbIX METAJLJIOB
Xo0 sxkcnepumenma:
B 2 ipobupku ¢ 1 — 2 M pacTBopa Oeika IpuIeHTe, MOCTOSHHO BCTPSIXUBAS .

+ pactBop cynbdara meau (1) + pacTBOp areraTta cBMHIA (110
(o karusim!) Karisim!)

Oo6patute BHUMaHue! [Ipr n30bITKE pacCTBOPOB OCATOK PACTBOPHUTCS.
OnbIT 5. Ocaxkaenue 0eJIKOB AJIKAJIOUIAMH U PEAKTHBAMH HA AJIKAJIOU/bI
Xo0 skcnepumenma.

B 2 nipo6upku ¢ 1-2 mi1 pacTBopa Oenka mpuiienTe:

+ 1-2 Kamm ykcycHoOM + 12 Kanam yKCyCHOM KUCIOTBHIL;
KHCITOTRL, + HECKOJIBKO Karelb 5%-Hoil
+ pacTBOp TaHHWHA (TIO COJITHOW KHUCIIOTHI;
KarsiMm!).
+ pacTBOp
Oo6patute BHUMaHue! [Ipu rekcaranodeppara(ll)xamus (mo
n30BITKE PacTBOpPa OCaJI0K Karsim!).
pacTBOpUTCS
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OmnbIT 6. Ocaxaenue 0eJIKOB CHIILHBIMM MUHEPAJbHBIMUA KHCJI0TAMHU

KoHLEeHTpUpOBaHHBIE CUJIBHBIE KHUCJIOTHI BBI3BIBAIOT yJajeHue y Oenka
TUAPATHOM OOOJIOUKM U 3apsiia, CBOECOOpPa3HBIX (PAKTOPOB YCTOMYMBOCTH, YTO
NpPUBOAUT K JAeHarypanuu. OJHAKo, NpU ACHCTBUU H30BITKA CEPHOM KHUCIOTHI
BBINIABUINI 0CAJI0K O€JKa PacTBOPSAETCS, YErO HE MPOUCXOIUT MPU IEUCTBUM a30THOU
KHUCJIOTBl. BO3MOXXHO, CepHasi KUCIIOTa CIIOCOOCTBYET Mepe3apsaike MOJIEKYJ Oenka u
YaCTUYHOTO MX THAPOJIN3a, YTO U BBI3bIBAET MOJOOHBIN 3P HEKT.

Xo0 skcnepumenma:

1. B Tpu cyxue npoOupku npuiedTe mno 1-2 My KOHUEHTPUPOBAHHBIX
KHUCJIOT: CEPHOM, Q30THOM U COJISTHOU.

2. Haknmonute kaxnayio nOpoOHpKy, 4YTOOBI  YBEIWYUTH  ILUIOIIAJb
MOBEPXHOCTH KHUAKOCTH, TIO CTEHKE npuJieiiTe B HUX 1o 0,5 M1 pacTBopa 6eiika, YTo0bl
OHM HE CMEIINBAIUCH.

3. Onummmure BUAUMBINA 3D PEKT.

4, Berpsixaute npobupku. Habmonaite, 4T0 MpOUCXOIUT.

OnbIT 7. BoicanuBanue 0ejka cyiab(aToM aMMOHUA

Ocaxnenue Oenka COJSIMH — MpoIlecC OOpaTUMBINA, MPU JO0OABICHUU BOIBI
OCJIKM CHOBa PacTBOPSIOTCSI.

Xo0 skcnepumenma:

1. K pactBopy Oenka (1-2 mi) moGaBbTe paBHBIH 00BEM HACBIIICHHOTO
pacTBopa cynbdaTa aMmmMoHMs. BeTpsaxuure.

2. ['moOynuHBI BINMAIAIOT B OCAJ0K U MOSABIAETCS B3BECh, KOTOPYIO HY>KHO
OTGUIBTPOBATH YEPE3 CKIAAUATHIN (QHUIIBTD.

3. OunbTpaT pasznenuTe Ha 2 paBHBIC YACTU M MEPBYIO UX HUX Harpeure.
OtmeThTe BUAUMBIN 3P deKT.

4. Ko BTOpoif wactu mo6aBbTE HEMHOTO MOpPOIIKAa Cyidbdara aMMOHHS U
nepemenraiite. CpaBHUTE 3PPEKT ¢ UCXOTHBIM QUIBTPATOM.

OnpbIT 8. BiansiHue TeMnepaTypsbl Ha NPoIeCe IeHATYpaluu 0ejika
Obwas ungopmayusi.

N3BecTHO, 4TO OOJNBIIMHCTBO OCIKOB y)Ke MpH TeMrieparype cBoiire 45-55 °C
neHaTypupyrooT. [lpu TeruioBoW NeHaTypamuu pa3pymarTcs THAPATHBIE 000JIOYKU
Oesika, pa3pbIBAlOTCA CTAOWIM3AIlMOHHBIE MOJeKyny cBsizu. Haubonee ObicTpo u
MOJIHO O€JIKU JIEHATYPUPYIOT, €clu ux 3apsig paBeH O (M303JeKTpUUECcKas TOYKA).
benku ¢ KuCIbIMH CBOMCTBAMM OCaXKIAIOTCS B CIA0OKHUCION cpene, a OCNKH C
OCHOBHBIMH — B claboienounoi. [Ipu atom, eciu 0eok, IpoIeani TEPMUIECKYIO
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JeHaTypauuio, J00aBUTh B CUJIBHOKUCIYI0 WM CHJIBHOLIEJIOYHYIO Cpeny, €ro
YaCTUIIbI TIEPE3aPsKAIOTCS U B 0CAJIOK OH HE BBIMAJAcET.

Xo0 skcnepumenma:

[TociienoBaTENBHOCTD NEMCTBUM ITPEJICTABIIEHA HA CXEME HUXKE:

1 2 3 4 5
+ 2 M1 6enka
+ 0,5 mn
+ 1 kams 1%- | + 0,5 ma 10%- | + 0,5 ma 10%- ’
. . N N pacTBopa
HOM YKCYCHOHM | HO YKCYCHOM | HO YKCYCHOH
THJIPOKCHUIA
KHUCJIOTHI KHUCJIOTBI KHUCITOTHI
Harpers HaTpus
Harpets 10 + HECKOJIbKO
P Harpets kanesb NaCl Harpets
KUTICHUS
Harpets
Bonpochbl 1y1si CAMOKOHTPOJIS
1. [lepeuncnuTe BO3MOXKHOCTH MPAKTUYECKOTO TMPUMEHEHUS I[BETHBIX
peakiuuii Ha 6enku (Tae ¥ 3a4eM UCIOJIb3YIOTCS).
2. Hanummure onpeaenenust MOHATUN «OCAKICHUE» U «IEHATYPALIHSI.
3. [Tpu kakuX yCIIOBHAX UAET eHaTypalus 6enka? OOpaTUMbI JI TPOIIECCHI
OCaXJICHUS U JIeHaTypaluu?
4, [IpakTryeckas 3HAYUMOCTh U MCTOJIBb30BAHUE B MPOMBIILICHHOCTH U B
OBITY TIPOIIECCOB OCAXKICHUS U JIeHATypaIun 0eaKoB?
d. Kaxkue cTpyktypsl Oesika BaM U3BECTHbI?
6. KaxoBsl pyHKITMM OEIKOB B )KUBBIX OpraHU3Max?
7. [lepeuncnuTe MOCTOSHHO BCTPEYAIOIINECS aMUHOKUCIIOTHI.
8. Yro Takoe M303JIeKTpUUIecKasi Touka Oenka?
Q. [IpuBeauTe HECKOIBKO MPUMEPOB MPUPOAHBIX TENTHAOB, KaK OHHU

HCIIOJIB3YIOTCA B X03SMCTBEHHOM ACATCIIBHOCTHU yeJioBeka?

10. Kakwue TUIBI CBSI3CH €CTh B MOJICKYJIe OCITKOB?
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Pasznen 5. PEPMEHTDBI

5.1 Teopernueckasi 4acThb

®epmeHTbl  (3H3UMBI) — cnenudUyUeckrue U BBICOKOA(()EKTHUBHBIE
KaTajJu3aToOpbl XUMUYECKUX PEAKIINM, MPOTEKAIOIINX B )KMBOU KIIETKE.

K ocHOBHBIM 0COOEHHOCTSM (PEPMEHTOB OTHOCSTCS:

*  bonvwan 3¢hghexkmusnocms 1O CPaBHCHHUIO C OOBIYHBIMU XUMUYCCKUMH
Kartanu3zaropamu. Jns npumepa, ruapoiu3 Oenka B NPUCYTCTBUHM KHUCIOT WU
menovei npu temmneparype cbiie 100°C mpoTekaeT 3a HECKOJBKO 4YacoB, a MpH
yuactuu pepmenToB npu temmnepatype 30—-40°C — 3a necaTku MUHYT.

e IIposBISAIOT BBICOKYIO KAaTaJUTHYECKYIO AKTUBHOCTb B OYEHb MAZKUX
YC108uAX KIETOK KMBOTO OpraHu3Ma (Temmneparypa, 1aBjleHue, KUCIOTHOCTh CPEIbI).

*  Bwicokaa cneyugpuunocmo oeiicmeus. Ee nipenenbl pa3audHbl Y Pa3HbIX
dbepMeHTOB.

* Koonepamuenocms W KECTKasl 3aANPOPAMMUPOBAHHOCHMDb  STAIOB
nercTBusl (PEpPMEHTOB B IMTPOCTPAHCTBE U BPEMEHHU.

Ctpoenne  (epMEHTOB  MpearoyiaraeT  HaJluyue  CyOCTpaTHOro U
KaTaJIUTUYECKOTO LIEHTPOB, BMECTE O0pa3yloNIMX aKTUBHBINA LIEHTp QepmeHTa (puc.
15). C momoipi0 AaHHOTO LEHTpa — «KapMailka», CIOCOOHOr0 3aXBaThiBaTh U
yIepKUBaTh CyOCTpaT, MPOUCXOAAT AedopMaluu, CHOCOOCTBYIOIIME MPOIECCY
KaTajin3a.

Puc. 15. Crpoenue ¢epMeHTa: KpaCHBIM OBAJIOM BBIJICJICH aKTUBHBIN LIEHTP

depMEeHThI ACNATCS Ha MPOCThIE (COCTOSIIME JIMIIb U3 OEIKOBOM 4acTH) U
CIOXHbIE (MMEIOIIME B COCTaBe HEOEIKOBbIE KOMIIOHEHTHI). benkoBasi 4acThb
Ha3bIBaCTCs anogepmenm, N100aBOYHASI TPYyIIA CIOXKHBIX (PEPMEHTOB HA3bIBACTCS
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Koghepmenmom Unu npocmemudeckoui epynnou. lIpocteTnueckue rpynnsl — 3TO BUA
ko(akTopoB. OTiMyMe UX OT KOPEPMEHTOB B TOM, YTO MPOCTETUUYECKUE TPYIIIBI
MIOCTOSIHHO CBSI3aHbI ¢ ()€pPMEHTAMU KOBAJIEHTHOM CBSI3b10, a KOYEPMEHTHI CBSA3AHBI C
(epMeHTaMi HEMOCTOSTHHO HEKOBAJIEHTHBIMH MEKMOJIEKYJIIPHBIMU CUIIAMH.

Kodepmentamu moryt Boictymnath: Butamunsl (E, K, Q, B1, Bz, Bs, B12, C, Hu
Ip.), COEIMHEHHUsI, TOCTPOCHHbIE ¢ yyacTheM BUTaMUHOB (koA, HAJl, ®A/l u np.),
HS-rnyratnon, nykineotuasl U ux npousBogusie (YM®, [IIM®), pocdophbie 3¢dhups
monocaxapuos (I'-1,6-n1®), nons! meramnos (Fe**, Cu?* u ap.).

Knaccuguxkayusn pepmenmos

B 1961 rony B MockBe mnpomen V MexayHapoaHbli OHOXHMHUYECKHM
KOHI'pecc, rae ObUIM onpeneneHsl mudpsl GEpMEHTOB U BbIIEIEHBI UX OCHOBHBIC
kinaccel (6 kiaccoB). B aBrycre 2018 r. yuyensiMu YHuBepcutera Makkyopu
(Macquarie University, ABcTpanusi) ObUI TpemsiokeH 7-M kimacc (EepMEHTOB —
TPAHCIIOKA3bI.

K® 1. Oxcuoopedykmaser — ycxopsiror OBP (nepenoc asextponoB). [Tpumepsi:
KaTayia3a, aJKOTOJIbJIETHIPOTeHA3a.

K® 2. Tpancgepazvl — yCKOPAIOT peakiiuu rnepeHoca GyHKIMOHAIBHBIX TPy
U MOJIEKYJISIPHBIX OCTaTKOB OT OJHOI'0 COeIWHEHUus K ApyroMmy. Hampumep, kuHa3bl,
nepeHocsamme ¢dochaTHyro Trpymmy, Kak npaBuiio, ¢ Moyekyinsl AT,
amMmuHOTpaHc(epasbl — YCKOPAIOT PEaKIUu TEepeaMUHUPOBAHMUS AMHUHOKHUCIOT C
KETOKHCIIOTAMH.

K® 3. I'uoponazvl yCKOPSAIOT peaKIuu THAPOJIN3a OPTAaHUIECKUX COCTUHCHUM.
[Tpumep: ocrepassl (nMmasa), NpoTerHa3bl (MENCHH, TPHUICHH), TJIHKO3UIa3bI
(amunasa, caxapasa), JUMONPOTCHHIIHIIA3A.

K® 4. Jluazvl yCKOPSIOT peaKIMU HETUIPOIUTUYECKOTO paciiaga OpraHudeCcKux
coequnenuii. Hanmpumep, C-C-nuassl (anpponaza), C-O-nmuassl (pymaparruaparasa),
C-P-nuassl u 1p.

K® 5. H30mepazbr yCKOPSIOT TEOMETPUUYECKUE WIIH CTPYKTYPHBIE U3MEHEHUS B
npenenax oOaHOM Moliekyabel. Hanmpumep, panemasbl, snmmepassl, LOUC-TPaHC-
M30Mepasbl (PETUHOI-U30MEPA3a), MyTa3bl, BHYyTPUMOJIEKYJISIPHbBIE OKCUIOPETYKTA3bI.

K® 6. Jlueazer yckOpSIOT NPUCOCIUHEHUE NAPYr K JIPYTry ABYX MOJIEKYN C
oOpazoBanneM xumuueckux cBsizeit C-C, C-S, C-O u C-N mexmy cyocTpaTamu 3a CHET
peaKkiuii KOHJeHCcalu, conpsKEHHBIX ¢ ruapoin3oM ATO. [Tpumep: [JHK-n1urasa.

K® 7. Tpancnokazvl yCKOPSAIOT IEPEHOC MOHOB WJIM MOJIEKYJT Yepe3 MeMOpaHbI
Wi ux pazzaenenue B MemoOpanax. [Ipumep, ATD-cunrasa.
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Dyukyuu pepmenmos
be3ycnoBHo, OCHOBHOM byHKUMEH CorsacHo npasmiy Bant-

(depMeHTa ABISIETCS YCKOPEHHE OMOXMMUYECKOU Todda, MOBBIIEHHE
bl

peakiuu. M3BeCTHO 2 OCHOBHBIX CIIOCO0Oa Temmepatyph Ha 10 °C

YCKOPUTh XHUMHUUYCCKYIO PCAKIHUIO. BO-HepBBIX, BBI3BIBAET YCKOPEHUE

MOBBICUTh TEMIIEPATYPY, TEM CaMBIM IOBBICUTH XHMUUECKOH PEaKIIHH B 2
TETJIOBOE  JABIKEHHWE Mosekyn. [lpum  sToMm

BO3pacTaeT J0Js MOJIEKYJ, 00JaJarouuX JOCTaTOYHON BHYTPEHHEW sHeprueit as
JTOCTH)KECHUS TIEPEXOTHOTO COCTOSHUS.

Bo-BTOpBIX, MOXHO 100aBUTH KaTanu3aTop. Katanu3aTopsl CHUKAIOT SHEPTUIO
aKTUBAIIUU CUCTEMBI, TO3BOJISISI MOJIEKYJIaM IIPEOI0JIeBaTh aKTHBAIMOHHBIN Oapbep Ha
0onee HU3KOM JHEpreTHUeckoM ypoBHe. DepmeHThl paboraioT Takke. CHayana
POMCXOINT CBSI3BIBAHUE CYOCTpaTa C aKTUBHBIM IIEHTPOM (hepMEHTa KOBAJICHTHBIMH,
MOHHBIMH, BOJIOPOJHBIMHU HJIU JIPYTHMH MEHEE NMPOYHBIMU CBSI3SIMH C 00pa30BaHUEM
GepMeHT-cyOCTpaTHOTO  KOMIUIEKCa.  3aTeM  MPOUCXOAWT  mpeoOpa3oBaHUE
NepBUYHOTO (PepMEHT-CyOCTpATHOTO KOMILIEKCA B TEPEXOHBIM aKTHBHPOBAHHBIN
KOMILIEKC. AKTUBHBIN IICHTP 3aXBaThIBACT CyOCTpaT TaKMM 00pa3oM, YTOOBI Ta YaCTh
MOJIEKYJIbI, Ha KOTOPYIO HalleJIeHO JeiicTBHe (epMeHTa oOKa3ailach B HYKHOH
OpPHUEHTAIINU K KaTaTUTHYECKOMY IIeHTpy dH3uMa. [locie 3Toro momnekyna cyocrpaTta
NEPEXOUT B KHAMPSHKECHHYIO», «1e(POPMUPOBAHHYIO (POPMY», MEHSIETCS JINTUHA CBSI3H
M BaJCHTHBIA YTOJ MEXKATOMHBIX CBsi3eld KOMIUIEKca. 3a CYeT 3TOTo Iepexoia
MPOUCXOJNUT CHIKCHHE DHEPIHH aKTHUBAIMU peakinuu. Mecto nedopmammu rmocie
OTCOCIMHEHHUST TpoaykTa (ObIBIIETO cyOcTpara) oT (epMeHTa JIerKO aTaKyeTcs
ApyruM cyOCTpaTOM, HalpuMep, BOAOH. XHMHYECKOE PaBHOBECHE INPU ITOM HE
CMEIIaeTCsl HA B MPSIMYI0, HA B 00paTHYIO0 CTOpoHY. IIporiecchl kaTanu3a onucaHbl B
TEOPUH HUHIYIIUPOBAHHOTO COOTBETCTBUS M TCOPHUHU JehOpMAITUH.

Kaxnas monekyna ¢pepMeHTa crocoOHa BBIIOIHATH OT HECKOJBKUX THICAY 10
HECKOJIbKMX MUJUIMOHOB «omepanuil» B cekyHay. Hampumep, onHa Moiiekyna
(epMeHTa peHHUHA, COJAEPXKAILIErocs B CIM3UCTONH OOOJIOUKE XKeilyaka TelEéHKa,
cTBOpaxkuBaeT okoso 10° Moneky: kazenHorena Mosoka 3a 10 MUH OpH TeMIepaType

37°C.

5.2 IlpakTHyeckasi 4acTh

JlaGopaTopHnas padora 10. H3yuenue enuanusn paziuunslx paxmopos na
AKMUGHOCMb AMUIA3bL C/IIOHbL

Ienv pabomoi: N3y4uTh YCIOBHUS JEUCTBUS (DEPMEHTOB CIIIOHBI, HCCIIEIOBATh
WX BJIMSHHUE HA MIEPEBApPUBAHME YTJIEBOJIOB, OLICHUTDH IIPHU JACHCTBUHU KaKuX (haKTOPOB
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AKTUBHOCTh aMHJIa3 CHIDKACTCS NMPHM THUAPOJIM3E KpaxMmaya, NMpU KaKWX, HalpOTHB,
BO3pacCTaerT.

Oobopyoosanue: MTATUB C TPOOUPKAMU, CIIUPTOBAS TOPETKA, CIUYKHU, BOJSHAS
OaHs1, XuMUYecKas 1ocyja, 0yMakHble (QUIbTPHI.

Peaxmuewi: 1%-Hblil pacTBOp BapeHOTO Kpaxmana, 1%-HbI pacTBOp CBHIPOTO
kpaxMmana, 1%-Has comnsiHas KHUCIIOTa, AUCTHWLIMPOBaHHAs BojAa, 15%-HbIN pacTBOp
rugpokcuia kaius, 4%-ueiii pactsop CuSO4 (1), 1%-ubIii pacTBOp HOAA.

Obwas ungopmayust

CnioHa — 9T0 cioXHas OuoyorMyeckass >KUJKOCTh, BbIpaOaTbiBacMas
CIIeUAJIM3UPOBAHHBIMU JKeJIe3aMU U BhIIEJsieMas B pOTOBYIO nosiocth. meeT pH oT
5,5 no 8,0, cpemHsisi CKOPOCTh CEKperuu CiaroHbl — okoio 0,5 mi/MuH. 3a CyTKH
npoayuupyetcs ot 0,5 no 2,2 i cinronsl. CoctaB cinroHbl Ha 99% omnpenensercs BOAOM,
1% - nmpuxoauTcs Ha pa3’IUYHbIC OMOJOTHMYECKH aKTUBHBIC MOJIEKYJIbI, HalpuMep,
dbepmentsl. B cocraBe citoHbl yenoBeka BbieneHo Oosee 100 ¢pepmento. HaGop
(epMEHTOB CJIIOHBI BKJIIOYACT amuiasy, JIM30IUM, TJIUKOJUTHUYECKUuEe (EPMEHTHI,
rHalypoHua3zy, (epMeHThl IUKIa TPUKAPOOHOBBIX KHUCIOT, ()ePMEHTHI TKAHEBOTO
JbIXaHUsS, IIEJTOYHYI0 U Kuciyto (docdaraspl, apruHaszy, umnasy, ¢GepMeHTH
AHTUOKCHJIAHTHOTO AEHCTBHS U AP.

Amunaza (ot nar. amylum — Kpaxman) — (QepMeHT Kjacca TUaposas,
CEKpETUPYETCSA CIIOHHBIMHM JKEJIe3aMH M IOJKEIyI0YHOU kene3oil. [leiicTBue
aMuUJIa3bl CIIOHBI MPEKPAIIAETCS B PE3KO KHUCIOW cpele coaep:kumoro xemyaka (pH
1,5-2,5). OnHako BHYTpPHU MHUILEBOTO KOMKAa aKTUBHOCTh aMUJIa3bl MOXKET HEKOTOPOE
BpEMs COXPAHATHCS, OoKa pH HE U3BMEHUTCS B KUCIIYIO CTOPOHY.

KauecTBO M KOJIMYECTBO CIIFOHBI YEIOBEKA M3MEHSAETCS B IIUPOKOM JHANa30He
B 3aBUCUMOCTH OT BpPEMEHM CYTOK, NPHUHSATON MHINH, BO3pPAcTa, COCTOSIHUS
IIEHTPAJIbHON M BETe€TaTUBHON HEPBHOM CHCTEMBI, a TaK)Ke HanMuus 3a0osieBaHuii. B
OOJBIIIEeH CTENEHNW HAa COCTAB CIIOHBI BIUSET XapakTep MUTAHUS, MUTHEBOU PEKUM,
TUTHEHA MOJIOCTU PTa, @ TAKKE COCTOSIHUE PETYJISITOPHBIX CUCTEM OPraHU3Ma.

BosznelicTBre CIIOHBI HAa KpaxMall Ha3bIBalOT (PEPMEHTATHUBHBIM THAPOIH3OM.
Tak kak cam Kpaxmai SIBJISIETCSI BEIIECTBOM MHEPTHBIM, TO 3Ta PEAKIIMS MPOUCXOIUT
MOJT BO3ICHCTBUEM TeIlIa U KaTanu3aTopa. IM B JaHHBI MOMEHT SBJISETCS (PEepMEHT
aMuiaza, HaxXOJSIIMKCI B YEJIOBEUECKOM CIItOHE. B pOTOBOM MOJOCTH HE MOXKET
MPOUCXO/IUTH TIOJHOE paclIeIUIeHne Kpaxmama, Tak Kak JeicTBue (epMeHTa Ha
KpaxMall KpaTKoBpeMeHHO. CyllecTBYIOT (PaKTOpbl, KOTOPbIE CHUYKAIOT aKTUBHOCTD
CIIIOHHBIX (PEPMEHTOB, 3TO, HApPUMEpP, OOIIEU3BECTHbIE MHTUOUTOPHI (DEPMEHTOB -
HUKOTHH, ATWIOBBIM CHUPT U AHTUOMOTHKHU, COJIA TSKEJBIX METAJIJIOB, BKIIOYAs
cynbpaT Meau, TaKkKe NPUBOAIT K OCAXKACHUIO aMuiia3bl. TakkKe HEraThuBHO
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CKa3bIBaeTcs Ha pabote (epmenta kucias cpena. [Ipu 3ToM, 4TOOBI MOBBICUTH
AKTHBHOCTH (DEPMEHTA, CTOUT ynoTpeOuTh ¢ nuiieil nonsl Cl, koTopsie akTHBHPYIOT
amuIasy.

Xo0 skcnepumenma:

1. [loka BBl TOTOBUTECH K BBHINOJHEHUIO JIAOOPATOPHOW padOThHI, MUIIETE
KOHCIIEKT, Bala 3aja4ya HaOpaTh okoJio 8—10 M citoHbl. J[J1s 3TOr0 NpomnoionuTe poT
U U1 HEOOXOAMMOCTH, MOATOTOBBTE MUTHEBYIO BOAY ISl YBIAXKHEHUS CIU3ZUCTOM.

2. [locne Toro, kak HYXHbI O0OBEM CIIOHBI ObLI HaOpaH, HEOOXOIUMO
pasznuth ee B 6 mpobupok: B 1-5-t0 — mo 1 mi, B 6-10 — 2 miu. Bee 6 mpoOGupok
HNOJMUILIUTE MAPKEPOM MU XUMHUYECKUM KapaHIAIIOM.

3. [TpoOupky Ne3 co ciatOHON MPOKUISITUTE HA BOJSHOW OaHE B TEUCHHE
napbl MUHYT, 3aT€M OXJIaJIUTE O KOMHATHOU TEMIIEPaTyphl.

4, [TpoGupky Ne4 co cmroHoi yOepuTe B XONOIWIBHUK WU B JPYyroe
POXJIaTHOE MECTO, YTOOBI OXJIAIUTH €€ 10 +4—6 rpaaycos.

5. [ToaroToBsTe emie oauH Ha6op podupok (6 mwrt.). [lponymepyiiTe ux, kak
U TIEpBbIE TPOOUPKHU CO CIIFOHOM.

6. [Tocne Toro, kak MOATOTOBUIN MPOOUPKU co CiroHOM Ne3 u 4. MoxHO
HauMHATh TOTOBUTH OCTAJIbHbIE BApPUAHTHI OIbITA:

IIpobupxa 1 —x 1 MJ CIIOHBI IPWINTH 2 MJI BAPEHOTO Kpaxmasa.

IIpobupra 2 — x 1 M7 CIIOHBI IPWIATH | MII COJNITHOW KHUCIIOTHI, B300ONTATh, U
npuOaBUTH 2 MJI BAPEHOTO Kpaxmania.

Ilpobupxa 3 — x 1 MJI KUMSYCHOW W OXJIAXKIACHHON CIIOHBI MPUIUTH 2 MII
BapeHOro Kpaxmara.

IIpobupxa 4 — x 1 MJI OXJTQXKIEHHON CITFOHBI IPWJIATH 2 MJI BAPEHOTO Kpaxmaja
Y CHOBA yOpaTh B XOJOIWIHHUK.

IIpobupka 5 — 106aBUTH | MJI TUCTHILITUPOBAHHOW BOJIBI (6apuanm oe3 ciionvt!)
Y TIPWINTH 2 MJI BAPEHOTO Kpaxmalia.

IIpobupra 6 — x 2 MII CIIOHBI PUIIUTH 2 MJT CBIPOTO Kpaxmalia.

7. Korma Bce BapuanThl coOpaHbl, BaM HEOOXOIUMO PA3IHUTh COJAEPKUMOE
KaKI0¥ 13 TPOOMPOK HA 2 TPUMEPHBIE paBHBIC YaCTH BO BTOPO HAOOP MOITUCAHHBIX
MpOOUPOK. ITO HEOOXOAUMO HJisi TOTO, YTOOBI MMETh BO3MOXKHOCTH TMPOBECTH 2
MapajyieJIbHbIE CEPUU OMNBITOB: KAYECTBEHHYK) PEakUMI0 Ha Kpaxmani, s
JI0OKA3aTelIbCTBA OTCYTCTBHUSI WM HE3HAUYUTEIBHOM WHTEHCHUBHOCTH THPOIN3A
KpaxMasia (PepMEHTAMU CIIIOHBI, & BTOpasi KAYECTBEHHAs! PEaKIUs — Ha TIOKO3Y, IS
MOATBEPKICHUS YCIIEITHOCTH MPOLIECCa TUAPOIIN3A Kpaxmara.
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8. [lepen mpoBeneHNEM Kaue€CTBEHHBIX PEaKLMid moaepxute npooupku Nel-
3, 5, 6 B Teruiol BoAe WK Ha BoAsHOM Oane nipu temneparype 35-40 °C 5 MuHyT.

3aoanue:

A. TlogymaiiTe, Kakue KaueCTBEHHbIE pEakUud JUIsl  OINpeAesICHUs
MPUCYTCTBHUS TIIOKO3bI U Kpaxmaia Bbl OyJieTe UCIONIb30BaTh B padbore?
b. 3anonnure Tabnuuy:

Pe3ynbTaT KauecTBEHHBIX
Ne Conepxanue pH t°C peakiuin
npOOUpPKHU
Ha TJIIOKO3Y | Ha Kpaxmal
1 CrnroHa + BapeHblit
Kpaxmall
2 Cmiona + Bapensrii | +1 mur HCI
Kpaxmail
3 CnroHa + BapeHbIN 100 °C
Kpaxmail
4 Citona + BapeHbIit 4°C
Kpaxmail
5 Bona + Bapensiit
Kpaxmall
6 2 MJI CITFOHBI U 2 MJI
CBIPOTO Kpaxmasia

JIns1 OLIEHKY MHTEHCUBHOCTH M3MEHEHHUSI OKPACKU HCHOJIB3YUTE CUMBOJIBL: «+»

— eCTh ci1abasi okpacka, «++» — IMosBUIACh BEIpAKEHHAsK OKpacka, «+++» — mosiBuIach
CHJIbHAsI OKpacka.

B. Cpenaiite BBIBOJI 00 M3MEHEHUU aKTUBHOCTU (PEPMEHTOB CIIOHBI MO/

JIEHCTBUEM TE€X WM HHBIX (DAKTOPOB MO KaXKJOMY BapHaHTY OIBITAa U MO padoTe B

LIEJIOM.
Bonpocs! 1151 CAMOKOHTPOJIA:

1. [Toyuemy HE0O0X0AMMO, YTOOBI MENCHH B OpraHU3ME CHHTE3UPOBAJICS B
HEeaKTUBHOU popme?

2. [lepeuncnute KIaccel PepMEHTOB.

3. Urto Takoe MHrHOUTOpP U KaTanuzaTop pepMmenta? IlpuBeaure npumepsl.

4, B dem 3akirouaercs CyTh mponecca Kataimnsa?

d. Kto  BBIIBUHYN  BOEpBbIE  MPEANOJONKEHHME O  MEXaHU3MeE

(dbepMEHTAaTUBHOTO KaTain3a?
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Kaxkue ycinoBus HeoOxoaumsl 11715t 3P hekTuBHOM paboThl hepMeHTa?
[lepeuucaute 0cOOEHHOCTH (PEPMEHTOB.

Kax Ha3pIBaeTCss OCHOBHOM (PEPMEHT CIIIOHBI U AJI YEro OH HE00Xoaum?
Kakue pakTopsl HEraTUBHO CKa3bIBAIOTCS HAa paboTe hepMeHTOB?

Yem 1o cBoel XUMHUYECKOW MPUPOE ABISAIOTCS PEpPMEHTHI?
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YacTtp 2

BUTAMMWHLI U BTOPUYHBIE
METABOJINTDBI

Paznen 6. BATAMMUWHBI

6.1 Teoperuueckas yacThb

BuTtamuHbBl — 5TO HU3KOMOJEKYISIPHBIE, pa3HOOOpa3HbIC MO XUMUYECKOMY
CTPOCHHIO OpraHUYECKHE BEIIECTBa, MPUHUMAIOIINE y4acTHE BO MHOTHX PEaKIUsIX
KJIETOYHOTO MeTafboyim3Ma, OO0BEAWHEHHBIC B CIUHYIO TPYNNy H3-3a >KU3HCHHOU
HEOOXOAUMOCTH JJISl ’KUBBIX OPTaHU3MOB.

ButamuHb! BsItOTCS KpaliHe HECTOMKUMU BEIIECTBAMU U JIETKO Pa3pylIalOTCs
MOJI JICCTBUEM BBICOKOW TeMIlepaTypbl, CWIbHBIX Iesioued ([J1s THaMHUHA OlaceH
Pa3pBIXJIUTENb TECTA), KUCIOPOJa BO3AyXa, HOHU3UPYIOLIETO U3JIYUYECHUS U MPOYUX
daktopoB. B mporuBoBec BMC, BUTaMUHBI HE SBIAIOTCA CTPYKTYPHBIMHU
KOMIIOHEHTAMU KJIETKH; HE UCIIOJIb3YIOTCS B KAYECTBE UCTOUYHUKA SHEPTUM.

BuTtamMuHbl — pupoaHbIE BEUIECTBA, KOTOPHIE MOCTYMAIOT B OPTraHU3M UEJIOBEKA
C TMUIIEH, Yalle pacTUTEJbHON, HEKOTOPhIE CHUHTE3UPYIOTCS B OpraHu3zMe
Mukpodiopoii kumeunnka (B2, Bi2, H, K) n o6ecnieunBaror HopMaibHOE TEUCHUE BCEX
BUJIOB OOMEHA BEIIECTB, MPOIECCHl pocTa U pereHeparuu. Ceiiyac U3BECTHO OOJbIIIE
30 BUTAMHHOB M BHUTaMHHOIOAOOHBIX coeauHeHU. JIIsI Kakgoro BHUTaMHHA
OTIpEJICJICH CBOM JHEBHOW YPOBEHb MOTPEOJICHHS OT HECKOJBKUX MKT JI0 HECKOJIBKUX
Mr. Okos10 20 BUTaMHUHOB Y€JIOBEK JOJDKEH MOJy4aTh CUCTEMATUYECKH.

Knaccuguxkayus eumamunos

Butamuabl MOXHO Ki1acCU(DHUITMPOBATH MO PSITY CBOMCTB:
1. [To XuMHYECKOMY CTPOECHUIO:

v AnudaTudeckoro psga ¢ pacupenelieHHeM aTOMOB YIJIepoaa B BUIE
uenu. Hanpumep, ackopOMHOBAasi KUCJIOTa, MAHTOTEHOBAsI KUCIIOTa, BUTAMUH F,

v AUMKINYECKOTO Psifia, MOJEKYJIbl KOTOPBIX COJIEPkAT HACBIIIEHHbBIE WU
HEHACBIIICHHBIE HEAPOMAaTUYECKHE LUKIbI, COCTOSIIIME W3 aTOMOB YTJIEPOJa.
Hanpuwmep, Butamunsl A u D.

v ApoMaTHYeCcKOro psiia, BUTAMUHBI — I[HUKIMYECKHE HEMpeaebHbIe
YIJIEBOAOPOIbI, KOTOPBIE HMMEKT B CBOEM COCTaBE apOMATUYECKYK) CHCTEMY.
Hanpuwmep, Butamus K.
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v ['eTepoMKINYECKOTO Psifia, BUTAMUHBI, COJEpKAIINE IIUKIIbI, B COCTaB
KOTOPBIX BXOJIAT aTOMbI, IOMHUMO YyTJepojia U Bogopoaa. Hanpumep, OMOTHH, BUTAMUH
E, Buramun PP n xo6anamuH.

2. [To pu3MKO-XUMHUYECKUM CBOMCTBAM:

v PactBopumbie B xupax (qunoButamuHbl). K rpymmne skupopacTBOPUMBIX
BUTaAaMHUHOB OTHOCATCS BUTaMuHbl A, D, E, Ku F.

v PactBopumbie B Bojie (runpoButamubl). Bi, B2, Bz, Bs, Bs, B¢, B2, C, P,
H.

3. K rpynme BUTaMUHOMOJOOHBIX BEIIECTB OTHOCSATCS XOJWH, WHO3WT,
BUTaMUHBI B13, B1s yOuxuHon u ap.

4, Butamunbl mipuHATO 0003Ha4YaTh OOJIBIIMMHU OyKBaMH JIATHHCKOTO
andasuta (A, D, E, By, Bo u T. 11.), a Takke 1o 601e3HU (KOTOPYIO U3JICUUBACT IAHHBIN
BUTaMHH) ¢ TpuOaBKOM «aHTH» (AHTUKCEPOPTATbMUUYECKUNA —  PETUHOI,
AHTUPAXUTHBIN - KaublHU(eposi, aHTUHEBPUTHBIA — THUAMUH W T. [1.) WIU TIO

XUMUYECKOMY  (YCJIOBHOMY) Ha3BaHMIO (peTHHOJN, Kaublmdepos, OHOTHUH,
aCKOpOMHOBAs KUCIOTA U T. JI.).
S. ITo gpynxyuonanvrotll knaccuguxayuu BAUTAMUHBI JEATCA HA 3 TPYIIIIHL.

v'  BuramumHBl —  CHOCOOCTBYIOIIME OOpa3oBaHHIO KO(DEPMEHTOB W
IPOCTETUYECKUX TPYII pa3HbIX GepMEHTOB (IH3UMOBUTAMUHBI). K 3TMM BUTaMuHaM
OTHOCSITCSI BOJIOPACTBOPUMbIE BUTAMUHBI TpyIIbl B, a Takke ButamuH K, KOTOpbIi
OCYHIECTBIISIET KOPEpPMEHTHbIE (PYHKIMU B PEAKIUU KapOOKCHIMPOBAHUSI OCTAaTKOB
TJIyTAMUHOBOM KUCJIOTHI B Psijie KATBIIMICBA3YIOMINX OEIKOB, BUTAMUH A, KOTOPBIA B
dbopMe peTuHas SABISETCS MPOCTETUYECKOM IPYIINON 3pUTENBHOTO OeKa POIOTICHHA.

v' BUTaMHHBI-IPOrOPMOHBI, aKTUBHAS (POPMa KOTOPHIX HMEET FOPMOHAIBHYIO
dbyHKIHI0. DTO BUTaMUH D, aKTUBHBIN MeTa00IUT KOTOpOro, 1,25-auokcuBuamMus D,
(GYHKIIMOHUPYET KaKk TOPMOH B Ipoleccax oOOMEHa Kalbllusi, BUTAMUH A,
TOPMOHAIBHON (HOPMOI KOTOPOTO SIBISIETCS PETHHOEBAsl KUCIOTA, KOTOpask UTpaeT
BKHYIO POJIb B IIpolieccax pocta u AuddepeHIIMpOBaHNs SMUTETUATBHBIX TKaHEH.

v'  BuUTaMUHBI-aHTHOKCHIAHTHI: acKopOuHOBass kuciaora (BuramuH C) u
ButaMuH E (Toxodepoin). B a1y xe rpyniry MOXHO BKJIIOYUTH KapOTHH, JIMKOIIHH,
JIOTEMH W Jpyrue€ KapOTUHOU[bI, KOTOpPbIE HE3aBUCUMO OT CIOCOOHOCTH
MPEBPAIIATHCS B BUTAMHUH A, HMEIOT AaHTUOKCUJAHTHYIO aKTUBHOCTB. TaKke K 3TOU
rpyIMIe OTHOCSTCS BUTAMHHOIIOA00HBIE BelecTBa OMO(IaBOHOUTHI.

ButamuHbl, KOTOpBIE HWIPAIOT OJHY W Ty XK€ OHOJOTHYECKYIO pOJib, HO
OTJINYAIOTCS. BUTAMUHHOM aKTUBHOCTBHIO, HA3bIBAIOTCA BUTaMmepamu. Hampumep,
BUTaMUHBI Tpynibl A, B, D.
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DynKyuu 6UmMamuHog

ButaMuHbI peryaupyroT Bce )KU3HEHHBIE MTPOLIECCH B opranu3me. [ naBHas poib
BUTaMHUHOB B TOM, YTO OHH SIBJIAIOTCS KO(akTopamH M BXOAAT B coctaB Oonee 100
(epMeHTOB, 3aMyCKAIOLIMX OTPOMHOE YUCIIO PEAKIIN, CIOCOOCTBYIOT MOIIEPKAHUIO
3alIUTHBIX CHJI OPTaHW3Ma, MOBBIIAIOT €T0 YCTOHYMBOCTh K JEHCTBUIO Pa3iIUYHBIX
(aKkTOpOB OKpY’KaloIIEl Cpe/bl, TOMOTaloT MPUCIIOCAOINBATHCS K HEOIAronpusaTHOU
AKOJIOrM4ecKkoil ooctaHoBke. [Ipu 3TOM, ri1aBHast posib B KOPEPMEHTE MPUHATICKUT
MMEHHO BUTaMUHaM. OT0 xamanumuyeckas (yHKUHUA. BUTaMUHBI UTpalOT poJib
AHMUOKCUOAHMO8, CHUXAasi BPEJOHOCHOE BO3JEHCTBHE CBOOOJHBIX DPAJMUKAIOB Ha
KJIETKH J>KMBBIX OPTaHM3MOB, a TakKe TPOSBISIIOT HWMMYHOMOAYIHPYIOIINE U
UMMYHOCTUMYJIUPYIOLIME CBOMCTBAa, a 3TO TO, B YEM BBIPAXKACTCA 3AWuUMHAsA
dynkuus. s HUX Takke XapakTepHa niacmuyeckas QYHKIHMS — CUHTE3 MHOTHX
KU3HEHHOBA)KHBIX BEIICCTB.

Butamun A nedcTByeT Kak peryisitop pocta U audGepeHIMPOBKH KIETOK U
TKkaHel. ButamuH D BBINONHAET TOPMOHOMOAOOHYIO (YHKIHUIO, PEryaupys
MUHEpalIbHBIH OOMEH B KOCTAX U JAPYTUX OpraHax. BuramuHbel Tpynmbel B
(YHKIMOHUPYIOT KaK KOPaKTOphl (EpPMEHTOB MU MX MPEANICCTBCHHUKH. BUTaMUHbBI
C u E nelicTBYIOT KaKk aHTMOKCUJAHThl. ACKOPOMHOBask KUCI0Ta K TOMY € Y4acTBYET
B cuHte3e PHK, okucnenuto aMMHOKUCIOT, 0OMEHY yrieBOJOB U KaJblLiUs, y4acCTBYET
B 0OMEHE FOPMOHOB, TOBBIIIAET UMMYHHTET, a TAKXKE YCHINBAET aKTUBHOCTh APYTUX
BUTaMHHOB ((OJIMEBOI KUCIIOTHI, HAIIPUMED).

Kak HegocraTouHOe, Tak U U30BITOYHOE NOTPEOICHNE BUTAMIHA TOTEHIIUAIBHO
MOJKET BbI3BaTh KIIMHUYECKH 3HAUUMOE 3a00JIeBaHKE, XOTs U30BITOUYHOE MOTpeOIeHIE
BOJIOPACTBOPUMBIX BUTAMUHOB MEHEE BEPOSATHO.

6.2 IIpakTH4Yeckasi 4acTh
JlabopaTopHuas padora 11. Kauecmeennuvie peakyuu na eumamumol

H €J/1b; HAYIHUTBCA OIPCACIIATE BOAO- U X KUPOPACTBOPUMBIC BUTAMUHBIL, U3YYHUTH
HNX KaYCCTBCHHBIC PCAKIINU.

Obopyoosanue: 1TAaTUB C TPOOMPKAMH, JepKaTeab s MPOOUPOK,
MUKpPOTIUTIETKA, CIIUPTOBAsT TOPEJKAa, TEPMOCTAT, OyMaxHBbI (DUIBTP, CTEKIISTHHAS
BOPOHKA, CTYIKa C MMECTUKOM, MEPHBIEC KOJIOBI Ha 25 MJI, IIeHTpudyra.

Peaxkmuewi: cyxue npoxxu, 0,1 M pacTBOp XJIOpPUCTOBOJOPOAHON KHCIIOTHI,
S5%-nb1ii pactBop rekconnanodeppara (III) xammst (kpacHas kpossiHas coinb), 10%-
HBI pacTBOop ruApokcuma Hatpus, 0,1%-Hb1li pacTBOp HHUTparta cepedpa,
KOHIICHTPUPOBAaHHAs COJsiHasi KucioTa, 15%-Hblil pacTBOp YKCYCHOM KHCIOTHI, 5%-
HBIM PacTBOP areTata MeAu, METUUIMYECKUN IUHK, |1 %-HbIA pacTBOP XJIOPHUIA KEIE3a,
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0,01%-nb1ii pacTBOp METHJIEHOBON CUHU, 5%-HbI pacTBOp colbl, 5%-HbIA PacTBOP
KOH, 10%-nsrii pactop HCI.

Peakuyuu na 60o0opacmeopumole 6umamuHbl
Omnpit 1. KauecTBeHHasi peaknusi Ha TuamuH (B1)
Xoo sxcnepumenma:

1. 10 r cyxux Apoxxked THIATEIbHO PA30TPUTE B CTYIKE, 100aBIss
nocteneHHo 10 min 0,1 M pacTBopa XJIOpUCTOBOAOPOIHON KUCIOTHI.

2. HenTpudyrupyiite CycrneH3uto U U3 HaJ0CaJ0YHON KUIKOCTH OTOEpUTE
5 Mu1 I aHanusa.

3. K anamusupyemoii mpobGe mobGaBpte 1 wmi 5%-Horo pacTBOpa
rekconuanodeppara (I11) kanus (kpacHast kpoBsiHasi cosb), 1 ma 10%-Horo pactBopa
TUAPOKCUIA HATPUS, THIATEILHO NIEpEMEIIaiiTe U OCTaBbTE HA TPU MUHYTHI.

4, 3arem n06aBbTE 5 MJI U300YTHIIOBOTO CIHMPTA, XOPOIIO BCTPSIXHUTE B
TEYCHUH 2 MUHYT U JIATE OTCTOSTHCA.

5. B  BepxHem cnHpTOBOM  Cllo€  BO3HUKAeT  HaOmrogaemass B
yIbTpaduoIETOBOM CBETE CUHSIS (DITIOOPECLICHIINS, UCUe3aromiasi Mpyu MOJKUCICHUN U
BHOBb BO3HHKAIOIIAs MIPU MOAIIEIAYMBAHUU PACTBOPA.

3aoanue:
CrnenaiiTe BBIBOJ IO OIBITY.

OneiT 2. KayecTBeHnasi peakuusi Ha pudodaasun (B?)
Xo0 skcnepumenma:

1. K 1 mu pactBopa pubodnaBuna mpuieite 0,5 mu pacTBopa HUTpaTa
cepeOpa. [losBrsieTcs po30BO€ WM KPACHOE OKPAIIMBAHUE, HHTEHCUBHOCTH KOTOPOTO
3aBUCHUT OT KOHIEHTparuu pubodraBuHa B pactBope. C a30THOKUCIBIM cepedpoM
pearupyroT cIaboKHUCIIbIe THO0 HEeHTpaIbHbIe pacTBOphI BuTamuHa (pH 6,5—7,2).

2. Bropoii crioco0. INpuneiite B mpobupky 1 mu pactBopa pubodiaBuna ¢
0,5 MJI KOHUEHTPUPOBAHHOW COJITHOM KUCIOTHI. OMyCTUTE KYyCOYEK METaJUIMYECKOIO
nuHka. HabmromaiiTe BoizieIeHHE BOIOPO/Ia.

3aoanue:
OtMeTbTe HaOMOAaEMBIC SIBJICHHS. HanumuTe ypaBHECHUE PEaKIIHH.

Omu suoumsie 3ghghexmvr npoucxoosam u3-3a 80CCMAHOBIEHUS pubodhIasuHa
8000p000OM 00 POOOPDIABUHA KPACHO20 Yysema, a 3amem 8 becysemublii 1eUKopIasUH.
lIpu 836anmuvieanuu obecyseyeHHo2o pacmeopa 1euKkocoeOUuHeHUue 6HO8b OKUCTISICMCS
KHCJIOPOJIOM BO3yXa B puOo(IaBuH.
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OnbiT 3. KayecTBeHHAs peaklusi HA HUKOTHHOBYIO KMCJIOTY U MUPUAOKCUH (Bs
1 Bs)

Xo0 skcnepumenma:

1. K 2 mn pactBopa HHUKOTMHOBOW KHUCJIOTHI mpuiedte 1 miu pactBopa
yKCycHOU KucnoTbl. Harpeiite 10 kumneHus u 100aBbT€ K pacTBOPY PaBHBIM 00beM
alerara MeJiH.

2. B npoOupky Haneiite 1 Ma pacTBopa nUpUI0KCUHA U J00aBbTE S5 Kareb
pactBopa xsopua xenesa (111), Bcrpsaxuure.

3aoanue:

Onummure, kakue BuauMble 5QdekTsl Bbl HabOmogaere? Hanwumure
YpaBHEHHE PEaKLUU.

OnpiT 4. KauecTtBenHasi peakuusi Ha pyTuH (P)

PyTI/IH OTHOCHUTCA K (1)JlaBOHaM H ABJIACTCA T'NTIMKO3UI10M q)HaBOHOJ'Ia KBCPUCTHHA
H Jucaxapujia pyTUHO3LI.

Xo0 skcnepumenma:

1. K 1-2 mu1 HachIlIEHHOTO BOJHOTO PACTBOpA pyTHHA MpUJieTe 3—5 Karnelb
1%-noro pactBopa xsopuaa xeinesa (I11). TlosBisiercs 3eneHoe OKpallBaHuE.

Xyopup xene3a o0pa3yeT ¢ PyTUHOM KOMIUIEKCHOE COEAMHEHUE U3YMPYIHO-
3eJIeHOro 1BeTa. KoopAMHAIMOHHBIE CBSI3M BO3HMKAIOT MEXIY HOHOM JKelie3a U
aTOMaMH KUCJI0PoJia (PEHOTBHBIX THAPOKCUIIBHBIX TPYIII MOJIEKYJIbI pyTHHA.

2. K 1-2 mn HachIIEHHOTO BOJHOIO pacTBOpa IO CTEHKE OCTOPOXKHO
npwieiite 0,5-1 MJI KOHIICHTPUPOBAHHOM CepHOM KuciaoThl. Ha rpanmie asyx a3
OOHapYy’>KMUBAETCSI KEJITOE KOJIbIIO, TaK KAaK KOHIICHTPUPOBAHHAs CEpHas KHUCIIOTa
obpasyer ¢ uraBoHaMU U (PITABOHOJIAMH OKCOHUEBBIC COJIH SPKO-XKEJITOTO I[BETA.

3aoanue:
Onummure, kKakue BUaUMbIe 3G GheKTsl Bbl Habmonaere?
OmnpIT 5. KayecTBeHHas peaknusi HAa aCKOPOHHOBYIO Kuca0Ty (C)
Xoo skcnepumenma:

1. K 1 M cBexeBBDKATOTO COKa KamycThl WM KapTodems nmpuiuTh 1-2
KaIUT0 METUJICHOBOM CMHM M 2—3 Karuii pactBopa coasl. [lomorpers.
[IporcxoauT BOCCTAHOBJICHNE METHUIICHOBON CHHM aCKOPOMHOBOM KHCIOTOM.
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2. K 1 M1 cBEXEBBIKATOTO COKa KaMyCThl WK KapToQess NPUIUTh 2 Karjiu
KOH u 2 xamnu rekcounanodeppara (I111) kanus. BeTpsaxayTs.

[Ipunute 6—8 Kamenp pacTBOpa COJSHOW KHUCIOTHI M 1-2 Kamiau pacTBopa
XJIOPHOT'O XKeJe3a.

3aoanue:

Onumure, kakue BuguMble 53QdekTsl Bbl HaOmogaere? Hanwumure
YpaBHEHHE PEaKIIMH.

Peakyuu na sxcupopacmeopumoie UmMamunsl
OnpiT 6. KauecTBenHasi peakuusi Ha Tokogepod (E)
Xo0 skcnepumenma.

1. B cyxyro mnpoOupky mnpuneiite 4-5 Kameinb CHUPTOBOTO pPacTBOpa
ButamuHa E. Ocrtopoxno npuneite 10 kamenab KOHUEHTPUPOBAHHOM a30THOM
KUCTOTHI. BeTpsixauTe.

2. Harpeiite npoOupky B TeueHue 15 MUHYT Ha BOJsiHON Oane mpu 70—
80 °C. [Insa yckopeHus peakllMd MOKHO 100aBUTh HECKOJIBKO KPYIHUHOK Caxapo3bl.

3. OOpa3zyeTcs 3MynbcHs, KOTOpas MOCTENEHHO paccilauBaeTcs: BEPXHUIM
MacCJISIHbIN cJI0M — KpacHbI. DTO 00yCIOBIEHO OKUCIEHUEM O-TOKO(]epoia.

4, B cyxyto npobupky BHecuTe 4—5 Kaneib CIUPTOBOIO pacTBOpa BUTAMUHA
E.

d. ITpuneitite 0,5 M pactBopa xmopuaa xeneza (III) m TmIaTEnBHO

HEpPEMEIIIaliTe COMICPIKUMOE.
3aoanue:

Onumure, kakue BuauMble 3(GdekTsl Bbl HabOmomaere? Hamummre
YpaBHEHHE PEAKITUH.

OnbiT 7. KayecTBeHHasi peaKknus HAa peTHHOJ (A)
X00 skcnepumenma.

1. Onny Karutto peIobero xxupa pactBopuTh B 20—30 kamsax xiaopodopma. K
pacTBOpy 100aBISAIOT | KaIIo KOHIEHTPUPOBAHHOM CEPHOI KUCIIOThI, BCTPSIXHYTh.

OTmeThTE B BBIBOJIC TIOSIBUBIIIEECS CHHE-(PUOJIETOBOE OKpAIIMBAHHUE, KOTOPOE
CMEHSIETCS Ha KpaCHO-Oypoe OKpalnBaHUeE.

2. B npobupky k 2-3 kamisiM pacTBOpa pbIObEro >kupa B XJIopodopme
npuinBaoT 5—10 kamenb JeASHOW YKCYCHOM KHCIOTBI, HACBHIIIEHHBIM CYlb(aToMm
xenesa (1), u 1-2 karu KOHIIEHTPUPOBAHHOW CEpHO# KuCIOTHI. [losiBisieTcst roryooe

81



OKpalllMBAHHUEC, KOTOPOC IMOCTCIICHHO MIEPEXOAUT KPACHO-PO30BOC. KapOTI/IHOI/II[BI npu
9TOM 3CJICHCIOT.

3aoanue:

Onumure, kakue BUguMble 3¢ HeKTsl Bbl HaOmonaere? Caenaite BEIBOA 110
pabore.

JlabopaTopHasi pabota 12. Konuuecmeennoe onpeoenenue ackopounosoi
KUC0mul 8 pACHUMENbHBIX MKAHAX

lleJlb.' HAay4YUTBCA ONPCACIIATE TOYHOC COACPIKAHUC aCKOp6HHOBOﬁ KHCJIOThI,
OBJIAZACTb METOAAMU TUTPOBAHUA U CHCKTpO(I)OTOMeTpI/II/I.

Oobopyoosanue: cruextpodoTOMEeTp, TPOOUPKHU, OIOpPETKa JJisi TUTPOBAHUS,
IITAaTUB, KOJIOBI 1711 TUTPOBAHUSI, MEPHBIE KOJIOBI Ha 50 M1, KOJIOBI JJIsI TATPOBAHMS.

Peaxkmuewi: nnonsl unu sroawl, 2%-nast metagocdopnas kucnora, 0,21 M
pactBop ¢ocdara Hatpus, 2,6-nuxmopdenonusgodpenonst Hatpus, 10%-nas consiHas
KHCTIOTA.

OnbiT 1. ChnexkrpodoromeTrpudeckoe omnpeaejeHue acKOpPOMHOBOM
KHCJI0THI B PACTUTEJIbHBIX TKAHAX

Xo0 sxcnepumenma:

1. Hagecky pacturensnoro marepuana (0,2-0,1 r mucteeB) ¢ 10 ma 2%
metadocdoproii kuciaotel (HPO3) romorenusupyire.

2. I'omorenar nepenecute B MepHy1o K010y Ha 50 mur. O6beM TOBOIUTCS A0
metku 2%-roit HPOs u 0,21 M pactBopom docdata Harpus (NasPOs), B3ThIMU B
cootHomenuu 3:2 (V/IV, pH 7,3-7,4).

3. OkctpakT nerrpudyrupyire 15 munyt npu 3000 06/MuH.

4, OKCTHHIIMIO pPacTBOpa H3MEpPhTE Ha CIEKTPO(OTOMETpe MpU JIUHE
BOJIHBI 265 HM TPOTUB CTaHJapTa — BbIMIeyKa3aHHBIX pacTBOpoB HPO3z u NazPOs,
B3STBIX B TOM JK€ COOTHOIICHUH. PEKOMEHIyeTCsI ICTIONB30BaTh KBAPIICBHIC KIOBETHI.

3aoanue:

A. Pe3ynbTarhl BEIYUCIUTE TT0 (hOpMYJIC:

D-V

K

I'ne:
M — conepxanne AK B npobe (MKkM),
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D — skctuHuus npu 265 HM,
V — KOJIM4eCcTBO MJI TOMOI'eHAaTa,
K — ko3¢ punuent monsipaoit sxctunuuu 1151 AK mipu 265 HM.

Koagpgpuyuenm monaproii sxemunyuu ons ackopbunosoii kuciomol npu 265 Hm
u pH=06,8 u eviuie pasen 1,65-1,655.
MukpoMoJi TIepeBOISITCS B TpaMMEI TI0 (popmyie:
r =MxkM - M(AK).

Conepxanue AK BbIpakaeTcsi B MKI Ha IPaMM CBIPOTO BECa.

OneiTt 2. Kou4yecTBeHHOE oOIpeleeHHEe ACKOPOMHOBOM KHCJIOTBI METOAOM
TUTPOBAHMS

Xo0 skcnepumenma:

1. OT1BeChTE Ha BEcax 1 T

PACTUTCIIBHOTIO MATCpHUaJibl ATOH HIIKA IIJIIOHOOB. 2'6_HHXHOP(1)CHOHHHHO¢)€HOH_

PasoTpuTe HaBecky B dapdopoBoii crymke ¢ 2~ AHAMKATOP, KOTOPBIM B

MJI  JACTWUIMpoBaHHOW Boasl u 0,1 1 IICTOTHON CPENIC NMECT CHHIOIO
CTEKJITHHOTO TIOPOIIIKA. OKpacKy, B KHCJION — KPACHYIO0, a

2. IepeHecuTe cMech B MepHYyIo Kooy ~ 1PH BOCCTAHOBIICHIH
Ha 25 M1, IpUInBasi BOAY A0 METKH. obecLBeHBaCTCA

3. Jaiite cmecu HacTosAThCs 10 MUHYT,
a mocJyie mpomIbTpyiTEe Yepe3 OyMaKHbIN (DHUIIBTP.

4. Jlist TuTpoBaHusa Bo3bMuTE 2 Ml GuibTparta, npuieite 2—3 xamau 10%-
HOU COJITHOU KHCJIOTHI U 2—3 MJI BOJIEL.

d. Conepxumoe  konOel  THTpydTe 0,001 H.  pactBOpoM  2,6-

nuxaopheHOTMHAO(DEHOIATOM HATPUS O TOSIBICHHS PO30BOTO OKpAIIMBAHUS, HE
ucuesarouiero B reueHue 30 ¢ B TpeX NOBTOPHOCTSIX.

3aoanue:

A. IIposenure pacuer. KosmmuecTBo MJT pactBopa 2,6-
nuxnophenonuHaopeHoIa, 3aTpaueHHOE Ha TUTPOBAHHUE HCCIETyEeMOTO PacTBOPA,
SKBUBAJICHTHO coJepkaHut0 BuTaMuHa C B TUTPYeMOM JKHAKOCTH: €CIM Ha
tutpoBanne momo A mu 0,001 uH pactBopa 2,6-muxnopdenonmHaodeHona, To B
HCCJIETYEMOM pAaCTBOPE COJEPKUTCA TaKOe Ke KOJIMYECTBO MJI aCKOPOMHOBOWM
KHUCJIOTHI TOW € HOpMaJIbHOCTH. DKBUBaJieHT BUuTamuHa C paBed 176:2=88. B 1 mn
0,001 = pactBopa coaepxutcs 0,088 mr. PacueT npousBoautcs mno ¢popmyie:

_0,088-A-25-100
B 2-m
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I'ne:

X — conepkanue ackopOuHOBOM kucnoTel B Mr Ha 100 r npoaykra (Mr%),
0,088 — conepxxanue ackopouHoBoi kuciotel B 1 M 0,001 H pactBOpa (Mr),
A — o0bem pactBopa 2,6-nuxiioppeHoNUHI0PEHONSITa HATPUS, NOLIECAIINN Ha
TUTpOBaHue (M),
M — Macca IpoayKTa, B3sATas A aHanu3a (T),
2 — 00bEM BBITSKKH, B3ATHIN JJI1 THTPOBAHUS (MJI),
25 — 001U 00BEM BBITSIKKH (MJI),
100 — mepecuer Ha 100 r mpoaykTa.
b. Cpnenaiite BEIBOJIBI IO OMIBITY U pabOTE, CPABHUB JIAHHBIC, TTOJTyUYCHHBIE
B XOJI€ aHAJIM3a MEPBBIM BTOPBIM CIIOCOOOM.

Bomnpocel 1151 CAaMOKOHTPOJIA:

1. Kakne BUTaMHUHBI OTHOCSITCS B TPYIIIE dKUPOPACTBOPUMBIX ?

2. Kakue xnpopacTBOpUMBbIE BUTAMHUHBI MPUCYTCTBYIOT B PAaCTHUTEIBHOMU
OPOAYKIMU M B KAKUX BHMJIAX M 4YacTIX pacTeHuil? Kakumu BOAOpPacTBOPUMBIMHU
BUTAMHHAMHU OOTaThl pacTeHus?

3. Kakue 3a0oneBaHusi BBl MOKETE€ Ha3BaTh, BBI3BAHHBIE HEXBATKON
BUTaMHHOB?

4. Kakyro OMom0ruuecKkyto poJib BBIMOJHSIIOT BUTAMUHBI?

d. JlaiiTe XxapakTepUCTHKY BOJOPACTBOPUMBIX BUTAMHHOB.

6. B opranmszMe Kakux >KUBOTHBIX TOJHOCTBHIO OTCYTCTBYET OHMOCHHTE3
ButamuHa C?

7. Oxapakrepu3yte  COCTOSHMSI  ABUTAMUHO3, TUIOBUTAMUHO3 H
TUIEPBUTAMUHO3.

8. Kakue BuTaMUHBI CUHTE3UPYIOTCA B OpTaHU3ME YEJIOBEKA?

Q. JlaliTe OHATHE, UTO TAKOE «AHTUBUTAMUHBDY. [IpuBeanuTe npumepsl.

10. Tlouemy Jrydiie moay4aTh BUTAMUHBI U3 IPUPOIHBIX HCTOYHUKOB, a HE U3
CUHTETHUYECKUX TOOABOK.
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Pasznen 7. BTOPUUHBIE METABOJINThI PACTEHUI
7.1 Teopernueckas yacTb

BemectBaMu BTOPUYHOIO NPOUCXOXKACHUSA SBISAIOTCS MHOTOYHCIICHHBIE
BEIIECTBA C SIPKO BBIPAKEHHBIMU (PU3MOJIOTMYECKH aKTUBHBIMH cBoiicTBamu. Ilo
CBOMM XMMHYECKUM U (PU3NYECKUM CBOMCTBAM OHHM OYEHb HEMOXOXKHU JIPYT Ha Jpyra,
OJIHaKO UX OOBEUHSET TO, UTO OHU MPUCYTCTBYIOT HE BO BCEX PACTEHMSIX, 00JIa1al0T
OMOJOrNYECKON aKTUBHOCTBIO, UMEIOT OTHOCUTENIBHO HEOOBIION MOJIEKYIISIPHBINA BEC
(2-3 /la), cUHTE3MpYIOTCS |3 HEOONBIIOr0 HA0Opa HCXOMHBIX COCIUHEHHIA,
NPUHUMAIOT aKTUBHOE y4yacTHE B MeTa0oiu3Me Hapsijay c Oenkamu, JIMNUJaMUAd U
yriaeBojamMu. Yamie BCEro — 3TO MPOMEXKYTOUHBIE MPOAYKTHI OOMEHAa BEIIECTB,
IIPOU3BOJHBIE OT aMUHOKHUCIIOT, YIJIEBOJAOB, A30TUCTHIX OCHOBAHUN U JIp.

Knaccugpurkayua emopuunvix memaodoiumos

Cy1iecTByeT HECKOIBKO MapaMeTPOB, MO3BOJISIOMMX Kiaccuduimporats BBIIT
pacTeHui.

Bo-niepBbIX, CYIIECTBYET amnupuyeckas Kidccugukayus, OCHOBAHHAs Ha
OTIPEJICTICHHBIX CBOWCTBaX BTOPUYHBIX MeTabonuToB. [lo aTOil Kiaccudukanuu

BTOPUYHBIE METAOOIMUTHI JENSATCS HA CAllOHMHBI — BEIIECTBa, 0Opa3ylollue MeHy,
ropeur (ropbkue BellecTBa), H(QUPHbIE Macia — JIeTy4yue, apoMaTU4YecKue
COEIMHEHHS.

Bo-BTOphIX, CyllIEeCTBYeT Xxumuueckas Kiaccugukayus, OCHOBaHHAs Ha
NpU3HAKAX XUMHYECKOU CTPYKTYpPbl BTOPUYHBIX META0OIUTOB. BBIACISIOT:

AJIKQIONAbI — TETEPOIUKINYECKAE a30TUCThIE OCHOBAHUS C IIEJIOYHBIM
XapakTepoM. boiblias 4acTh M3 HUX SIBJISIETCS KpailHE SIIOBUTHIMHU BEIIECTBAMHU.
Jlecsitast 94acTh OT BCEX PACTEHUM COJEPIKUT AJIKAIOWIBI B PA3IMYHBIX OPraHaX, 0CO
MHOTO X B Tabake, XUHHOM JIepeBe, Toax 6apbapuca (okoiso 10%). Beero nzBectHo
okoJi0 10 ThICSY ajmKaIoWI0B, CaMble U3BECTHBIC W3 HUX: HUKOTHH, XUHUH, MOP(UH,
KOKaWH W TPOYHhe HAPKOTHYECKHE BEIIECTBA, aTPONHUH, KOMDEWH, TEOOPOMHUH, S
Kypape (camblil CUIbHBIN PACTUTENBHBIN 571) U HPOYHE.

®duUTOrOpMOHBI — OSTO BEIECTBA, BbhIpAOATHIBAIONIUECS B  IpoIEcCe
€CTECTBEHHOTO OOMEHAa BEIIECTB M OKAa3bIBAIONIME B HHUYTOXXHBIX KOJIMYECTBAX
PETYISITOPHOE BIHSIHUE, KOOPAHMHHUPYIOIee (PU3NOIOTHIECKHE TPOIlecChl. B 9Toi
CBSI3M K HUM YaCTO IPUMEHSIETCS] TEPMUH — MPHUPOTHBIE PETYISTOPHI pocTa. [ OpMOHBI
CIIOCOOHBI K TEPEABMKCHHUIO MO PACTCHHUIO W WX BIUSHUE HOCUT JIUCTAHITMOHHBIN
XapakTep. boNbIMIMHCTBO (U3HOJOTUYECKHUX TMPOIECCOB, B MEPBYIO OYEPEdb POCT,
dbopMooOpazoBaHne W pa3BUTHE PACTCHUH, PETYIUPYETCS TOPMOHAMH. [ OpMOHBI
UTPAIOT BEIYIIYIO POJb B aJaNnTallid PACTCHHWM K YCJIOBHSM cpefbl. Jlemarcs Ha
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ctumynsTopsl: aykcunbl (MYK), rub0epeinapl, HIUTOKUHUHBI, & TAK)XKE HHTUOUTOPBI
pocTa: abcur30Basi KUCIO0TA, ITUIIEH.

I'aimko3uabl — CIOXHBIE OPraHMYECKUE BEIECTBA, COCTOSIIIME U3 OCTaTKa
MOHOCaXapHaa U arjiuKoHa — CIUPTA HEYTJIEBOJHOM MPUpPOabl. MHOTHE U3 HUX TaKKe
AIOBUTHl (CONaHUH KapTodens, aMUrJaIMH KOCTOYeK abpukoca), 00yanaroT
BBIPOKCHHBIM TPOTUBOMUKPOOHBIM JICMCTBHEM (CHHUTPUH TOPYHMIIBI, apOyTHH
OpYCHHUKH), WCTIOJB3YIOTCS B MHUIIEBON MPOMBIILICHHOCTH 32 BBIPAKCHHBIH BKYC U
3amax (BaHWIMH), SIBISIOTCA KpacsllMMH BemiecTBamu (MHaukaHa). ComepikaHue B
pacTeHusix 00b4HO OT 1 110 6%.

JdupHbIle Macaa U CMOJbI — HEPACTBOPUMBIE B BOJIe, HO PacCTBOPUMBIE B
HETIOJIIPHBIX PACTBOPUTENSAX BEIIECTBA C BBIpaKCHHBIM apomatoM. C 3hupHBIMU
MacjiaMd TECHO CONPSDKCHBI  (UTOHIUABI — MOJICKYJbl C  BBIPAKCHHBIM
aHTuOakTepuanbHbiM ddPexkrom. Bceero wu3BecTHO OKoJO0 4 THICAY Pa3IUYHBIX
¢uToHnmoB. K TaHHOH TpyIme OTHOCITCS TEPIICHBI, B YaCTHOCTH, KaydyK U T'yTTa,
MEHTOJI, KaMm(opa, BUTAaMUH A, CKBaJIEH U ApyTHE.

deHoNbHbIE COeIMHEHHUS — OPraHUYECKUE BEIECTBA, COCTOSIINE U3 OHOTO
WIK HECKOJIBKUX IUKIOB, HECYIIMX JO 3-X THIPOKCHIBHBIX TI'PYNIHPOBOK.
HacuuTtsiBaetcst okoso 100 ¢heHONBHBIX COEIMHEHUN PACTEHUH, CaMble U3BECTHBIE U3
HUX: aHOTOIIMaHbl — MUTMEHTBI PACTEHHH, SMOJUH — (PEHOJI aJ0d CO CIAOUTEIbHBIM
s dexTom, KymapuHbl, 00J1aal0NIMe PUATHBIM 3aI1aXOM CBEKECKOIIIEHHOM TpPaBbl,
KaTeXUHBI — BEIIECTBA C BEICOKOW P-BUTaMUHHOMN aKTUBHOCTBIO, TyOUIIBHOE BEIIECTBO
— TAaHHUH.

B pamkax kaxkmoW Tpymmbl CYHIECTBYET CBOsS XHMMHUYECKas Trpajanus Ha
MOJICPYTITIBI BEIIECTB.

buoxumuueckan knaccuguxayus, 6azupyromascs Ha crnoco0ax OWOCHHTE3a
BTOPUYHBIX META0OIUTOB.

DyHKYUoHAIbHAA KilAcCuuKkayus, OCHOBaHHAS Ha (YHKIUAX BTOPUYHBIX
MeTa0oMuTOB B  pacreHud. @DyHKIMOHANbHAs  KiIaccU(UKAIUs  BTOPUYHBIX
MEeTa0OJMTOB MCIOIB3YETCS BMECTE C JPYTUMH KiIacCU(PHUKAIMIMHU, TaK KakK TIO
GyHKIMSAM B OAHY TPYNIy MOTYT TMOMNaAaTh pa3HbIe MO CTPOCHUIO MOJIEKYJIbI
BemecTBa. Hampumep, puroanexcnnamu saBisitoTcst HEHOIBI, U30MIPEHOUIBI U JP.

DyHKYUU 6MOPUYHBIX MEMAOOIUN 08

1. 3amutHas ¢ynknus. OcHoBHas Gynkmus BBII, cioyxkat pacrenusam s
3alUTHl OT MApa3uTOB, MUKPOOHBIX MH(EKINA, JETOKCUKAIMHA TMOJUTIOTAHTOB. DTO
oonpmmHcTBO BBII — »3dupHble Macna, TIUKO3WABI, aJdKaJIOWIbl, (PUTOHIIUIBI,
(heHOJIbHBIE COCTUHEHMUS.

2. Perynstopnast pyukuus. B nanHol QpyHKUIMM peanu3yeTcs CrioCOOHOCTh
(UTOrOPMOHOB CTUMYJIUPOBATH UM UHTUOUPOBATH MPOLECCHI POCTA U Pa3BUTHUSI.
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3. 3anacaromas pyHkuus. BBII cinykat HCTOUHUKOM pa3iu4HBIX BEIIECTB
U XUMUYECKUX IPYNIUPOBOK Ul CUHTE3a Pa3JIMYHBIX Ba)KHBIX BEIIECTB B IIPOLECCax
MeTrabonu3ma. JJis 3TOro HakarIMBaKOTCA B Pa3jMYHbIX OpraHax (miogax, JUCThSX,
KOPHSIX).

Annenonarusi — CBOMCTBO BCEX KUBBIX OPTaHU3MOB B TOW WJIM MHOW CTEIIECHHU.
Bce ¢GepoMoHBI, penesieHTbl, aTTPaKTaHThl, Sl KUBOTHBIX, PACTEHUN, TPUOOB U
MUKpOOPranu3moB sBisitoTcss BBII u nenons3yrores uMu HapsMyr0 WIM KOCBEHHO
IUISL OIIBLIICHUSI, PA3MHOXKEHUsI, YTHETCHUSI, HAllaIeHUsl WIH 3allUThI.

@DeHOobHbIE COCMHEHUSA pacTeHui IIPOSIBIISIIOT BbIPa)KEHHBIC
AHTUOKCHUIAHTHBIE CBOMCTBA (AaHTOIIMAHBI, HAIIPUMED), UX COACPKAHUE PACTET B OTBET
Ha JieiicTBUe HEOIAronpusTHEIX (haKTOPOB.

Kpome Toro, B 3aBUCHMOCTH OT XMUMHUYECKHUX, (PU3NYECKUX U OMOJIIOTMUECKUX
ceoricTB BBII ncnonb3yroT B pasjiMyHbIX OTPACIISIX TPOMBIIIIIEHHOCTH:

6. [Tapdromepun (C BbIpa)KEHHBIM 3a11aXOM),

7. CenbCcKOM X035UCTBE (B KAUECTBE PENEIIEHTOB),

8. B xumunueckoi npoMBbIIIIIEHHOCTH,

9. MammHocTpoeHUH (UCTIONb3YIOT, HAIPUMED, KayuyyKd U TYTTY)

10. TIumeBoit IPOMBIIIIEHHOCTH (KaK MHUIIEBbIC T00aBKH),

11. B nerkoi mpoMBIIIUIEHHOCTH (KaK KpacUTENH, TyOMIbHBIC BEIIECTBA),

12. B wmenunuHe, BeTepuHApuU U (PapMakoyoruv (B TOM 4YHCIE, Kak
AHTUCENTHYECKUE CPEJICTBA).

7.2 IIpakTHYeckas 4acTh

JlabopaTtopHnas padora 13. Onpedenenue cooepircanun manuna u Kogeuna 6
uae

Ilenb: poaHATM3UPOBATL pa3IMYHbIC 00pa3Ibl Yas Ha HAJUYUE BTOPHUYHBIX
MeTabO0IUTOB pacTeHUH, OCBOHTH CIEeKTpOo(OTOMETPHUUSCKHUI croco0
KOJIMYSCTBCHHOM OIICGHKH BEIECTB, CJIeJIaTh BBIBOJ O HAKOIUICHUH AJIKAJIOWIOB H
TJIMKO3UJIOB B Yae Pa3IMYHBIX COPTOB.

Oobopyoosanue: KoHNYECKHE KOJIOBI 00beMoM 250 MII, aHAJTUTHYCCKHUE BECHI;
BOJsSTHAsl OaHs; CTCKIISIHHAS ITaJIOYKa; OOpETKa I TUTPOBAHHUSA. TSATh KOHHMYESCKHX
KOJIO 00BeMOM 25 mur; KOHMYecKas Kojiba oobemom 50 M, mpOOHMPKH; MHIICTKA,
cnektpodoTomMeTp (C KBApPIEBHIMHU KIOBETAMU).

Peaxkmueobi: paznuunbie copTa 4asi (YepHBIM OalXOBBIN, TpaHyJIUPOBAHHBIN,
JIUCTOBOM, 3€JCHBIA, KPACHBIM, O€JbIi, KUTAWCKUM, WHIAMMCKUH, adpUKaAHCKUH,
KPBIMCKHI M TIp. HA BBIOOP CTYJICHTOB W IPEIojiaBaTesis), pacTBOP MHAUTOKAPMHUHA,
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0,1 H pactBop nepmanranata kanus; 10%-HbIil pacTBOp CEpHOW KUCIOTHI, KO(EeuH,
XJIOpOoOopM.

Obwas ungopmayus

Tanunbl u kodeun otHocarcs k BBIL. Tanunbl (ramnonyOuiabHble KUCIOTHI,
NyOUSIbHBbIE KHCJIOThI) — (DEHOJbHbIE COCAUHEHUS C OOJIBIIUM KOJUYECTBOM
THJIPOKCHIBHBIX Tpymi (puc. 16). [To XumMu4eckol CTpyKType TaHUH — 3TO TJIMKO3U/I,
COCTOSIIIIMI U3 TJIFOKO3bl U OCTATKOB JIUTA/IIOBOM KUCIOTHI. JIJIsl TAHMHOB XapaKTEPHBI
TyOUSIbHBIC U BSDKYIIIME CBOMCTBA, MOCIEIHEE CBA3aHO C TEM, YTO TAHUHBI OCAKIAIOT
Oenku ¢ 00pa3oBaHUEM IUIOTHBIX aTbOYMHUHATOB, KOTOpPHIE NMPU HAHECEHUH Ha
CIIM3UCTHIE 000JI0UKH UM HA PaHbl BBI3BIBAIOT YACTUYHOE CBEPTHIBAHUE OEITKOB CIIU3H
WM PAHEBOr0 JKCCy/laTra W MPHUBOASIT K OOpa30BaHUIO IJICHKH, 3alUINAIONIEH OT
pa3ipakeHusi YyBCTBUTEJIbHbIC HEPBHBIE OKOHYAHUWS MOJJIekKanux TkaHeh. Taxke
IIPU ATOM OTMEUAIOT MECTHOE CY>KEHHE COCYI0B, OTPAHUUEHUE CEKPEIINH, YINIOTHEHHE
KJIETOYHBIX MEMOpaH, 4TO MPUBOJAUT K YMEHBIIICHUIO BOCTIAIMTEIIBHON PEaKIIUU.
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HO  OH

Puc. 16. Ctpoenue TannHa

Kodenn — (1,3,7-TpUMETHIIKCAHTHH) aJIKaJIOH, OTHOCSIIMICS K COCTMHEHHUSIM
IPYIIBl METHJIKCAHTHHOB, MPOM3BOIHOE TTypuHa (puc. 17), coaepkamiuiics B 3epHax
Kode, TUCThAX dYas, opexax koma (mo 4%), modToMy HamOOJbIIEe COJEpIKaHHE
Ko(pemHa MpUCYTCTBYET B HAaNMMTKaX U3 3TUX UHrpeaueHToB. Kodeun, pactBopuMm B
xJiopoopMe, MEMJIEHHO PACTBOPSIETCSA B BOJAE; CTUMYJIUPYET JEATEIbHOCTD
LEHTPAJILHOM HEPBHOW CHCTEMBbI. M3BECTHO, 4YTO NypPUHOBBIE AJKAJIOUABI IPH
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peryisipHoM notpebsieHnu ¢ cyTku 0kojio 1000 Mr MOXKeT BbI3bIBATh MPUBBIKAHUE U
3aBUCUMOCTb. TOKCHYECKas J103a, MOATBEPKACHHAS JIETATbHBIM HUCX0JI0M, COCTaBIISIET

10 T.
CHa
I
CHs,
Puc. 17. Ctpoenue kodpenna
MeToabl OLIEHKN JaHHBLIX BemecTB B yae ocHOBBIBaroTCs Ha ['OCT 19885-74
«Yaiut. MeToibl onpesienieHus CoAepkaHus TaHuHA U KodenHay. OnpeieieHne TaHnHA
OCHOBaHO Ha OKHCJICHUM TaHWHA 4Yas TEPMAHTaHATOM Kajdusi B TPUCYTCTBUH
WHJUTOKapMUHA B KauecTBe uHAWKartopa. OreHka cojepkaHus KodenHa B dae
0a3zupyeTcs Ha TMOJIYYECHHH XJIOPO(POPMHOTO SKCTPAKTa M3 4Yasg M Ha CIOCOOHOCTHU
Ko(enHa, CoAepKaIIerocss B SKCTPaKTe, IMOIJIONIATh Jy4d B YIbTpadHOIETOBOU

obnactu criektpa (A =272 am). ConmyTCTBYIOIINE KOMITOHEHTHI (TAHUHBI, TUTMEHTHI U
1p.) HE MENIAIOT ONpeeICHUIO KOodernHa B Jae.

OnbiT 1. Onpenesienue coep;kaHus TAHMHA B Yae
Xo0 skcnepumenma:

1. [IpeaBapuTenbHO HM3MEIBYCHHYIO HaBeCKy Yast (2,5 T), B3ATyIO s
ananu3a ¢ TouHocTteio 0,0001 T, moMmecTuTe B KojOy Ha 250 mn u mpunerite 200 mi
KUTISIIEH JUCTUIUIMPOBAHHOM BOJIBI M IMIOCTABhTE HA BOJISHYIO OaHIO HAa 45 MUHYT.

2. OKCTpakT OTOUIBTPYHTE Yepe3 CKIATJyaThlii (UIBTP U TEPEHECHUTE B
MepHYI0 K00y Ha 250 M1, OXJTaINTe U JOBEIUTE 10 METKHA BOJIOM.

3. CHauana mpUroToBbTE X0.I0CMYI0 npody (KoHmpoas). Jnsg atoro 25 mi
uHAUTOKapMuHa u 750 M1 BOOTTpoBOAHOM BoAbI ¢ nobaBieHuem 10 mi 10 % pactBopa
CEpHOU KHUCIOTHI OTTUTPYITE cTanaapTHbIM 0,1 H pacTBOpOM NepMaHraHaTa KaJus B
KPUCTAJIJIU3aTOpPE, HEMPEPHIBHO IMOMEIINBAs PACTBOP CTEKJISIHHOW MajJouyKol /0
nepexojia CUHEH OKpacKHU 4epe3 CUHE-3€JIEHYI0, TEMHO- U CBETJIO0-3€JIEHYI0, JKEJITO-
3€JICHYIO B KENTYIO 30JJOTUCTOrO OTTEHKA.

4, Konen peaknuu onpenensioT MO HCUYE3HOBEHHMIO 3€JICHOIO0 OTTEHKA U
MOSIBJICHUTO JkenToro 1BeTa. Onpenensator 00beM KMnQO4, momeamiero Ha TATPOBaHUE
BOJIbI M MHAUTOKapMUHA.
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d. [ToaroroBka ombiTHOrO 0Opasua. Ilunerkoir ordepute 10 mi ’3KcTpakTa
yasi W3 MEpPHOM KOJOBI, MOMECTUTE B KpHUCTAUIM3aTOp, Jn00aBbTe 750 M
BOJOIIPOBOJTHOM BOJbI, 25 MJI MHAUTOKapMHuHA, 10 M pacTBOpa CEpHON KUCIOTHI.

6. Otrutpyiite 0,1 H pacTBOpOM INEepMaHraHara Kajvs IPU MOCTOSHHOM
IIepEMELIMBAHNN CTEKIITHHON MMAJIOYKOM.

3aoanue:

A. 3arem mnoxcuuraiite kKoanuectBO KMnOs, H3pacxoq0BaHHOIO Ha
okucnenue TanuHa. Onpenenute 00beM KMnQOj, mome iiero Ha TATPOBaHNE TAHUHA.
b. PaccuwuraiiTe MaccoByto aoito TanuHa (A, %) o hopmyie:
(a—aqy)-0,004157 -V
-100

Vl’m

A=

I'ne:

a — ooveMm 0,1 H pacTBOpa mepMaHraHaTa KaJids, U3pacXOJ0OBAaHHOTO HA OKHCIICHUE
TaHWHA, MJT;

a; — oowveM 0,1 H pacTBOpa MepMaHraHara Kajus, U3pacXxoJOBaHHOT'O HA TUTPOBAHUE
pacTBopa BOJAbI U UHIUTOKApMUHA, MJ;

0,004157 — xonuuecTBO TaHWHA, okucisemoe 1 mi 0,1 H pacTBOpa mepMaHraHaTta
KaJIus, T;

V — 00beM MOJTy4EHHOTO HKCTPAKTA Yasi, M,

V1 — 00beM 3KCTpaKTa yasi, B3ATHINA JIsl UCTIBITAHUS, MIT;

M — Macca HaBECKH CyXOro yas, T.

B. Ouenuts nonyyeHHbIE pe3yabTaThl, OPOPMHUTH BHIBOJIBI 110 padOTE.

OnbIT 2. IKCTPAKINOHHO-(OTOMETPUYECKOE OnpeAe/ieHHe KodenHa B yae
Xo0 skcnepumenma:

1. Brutrounte npubop (criekrpodotomeTp) B ceTh. [locne aToro Hactpoiika
W TOATOTOBKA MpUOOpa MPOUCXOJUT B ABTOMATHYECKOM pEXUME (IIPOTPEB U
KanmuOpoBka) He MeHee, yeM 10 munyT. [losTomy mpubop myumie BkmtodaTth 3a 30
MUHYT JI0 Ha4aJjia HeMOCPEICTBEHHON pabOThI HAa HEM.

2. [lepBoe, 4T0 HEOOXOAMMO CcHENaTh, ATO TOJATOTOBUTH PEAKTUBBI IS
MTOCTPOCHHS TPayupOBOYHOr0 Tpaduka. J[J1g 3T0ro B msATh MEPHBIX KOJIO 1O 25 M
Kaxaas nocaenoaresbHo BHecute 0; 0,1; 0,25; 0,5 u 0,75 Mi1 cTangapTHOro pacTBopa
Ko(enHa.

3. B kaxnyio konOy mpuiuth xiIopoopM 10 METKH W MepeMeniaTh. Bl
MOJIYYHJIH CEPUI0 PACTBOPOB, coaepskamux B 50 mu coorBetctBeHHO 0; 0,2; 0,5; 1,0
1,5 mr kodeunHa.

4, OnTrUYecKyro MIIOTHOCTh PACTBOPOB U3MEPAIOT MPU A = 272 HM; KOHTPOJIb
— XJIOpOhOpM.
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3aoanue:

[lo mony4eHHBIM JaHHBIM MOCTPONTE TpaayUpOBOUYHBIM Tpaduk B
KOOpAMHATAX: coAepxkanue kodenna, Mr/50 Mil — onTHYECKasl ITIOTHOCTh PacTBOpA.

5. [IpoBenenue ananusza. Ha ananuTuueckux Becax B3BEChTE MPOOY CyXOro
gas (1-1,5 r), momectute ee K Kooy Ha 50 mi1 ¢ npunuindoBaHHON TPOOKOA.

6. [Tpuneiite 30 mu xynopodopma U NMOCTaBbTE Ha IIekkep Ha 1 yac wau
UCTIONB3YHTE MarHUTHYIO MEIIAJIKY.

7. DKCTpaKT MepeHecuTe B MepHYIo Kojioy Ha 50 Mi1. OTCTOSBIIIYIOCS TIOCIIE
OKCTpAarupoBaHusi TpoOy Uas MPOMOITE HEOONBIIMMH MOPUUAMHU XJopodopma,
KOTOpbIE MPHUCOCIUHSIIOT K DKCTPAKTy B MEPHOUW Kojbe, n00aBbTe XJIOPOPOpM [0
METKH U TIepeMeIIanTe.

8. [Tony4yeHHy10 )KUIKOCTb OTPUIBTPYHTE, MOCIE Yero 2,5 MJT IPO3payHOro
pactBopa ¢uiIbTpaTa IOMECTUTE B MEPHYIO KOJIOY Ha 25 MJI M JOBEIUTE JO METKH
xnopodopmom. [lepemernnaiite.

Q. N3mepbTe ONTHYECKYIO TUIOTHOCTh PAcTBOpPA MPHU A = 272 HM; KOHTPOJIb
— xsopodopm.
3aoanue:

A. Tlo rpamyupoBouHOMy TpaduKky Haiinute coaepxaHue KodewHa B
MUJIUTpaMMax Ha 2,5 MJ1 pa30aBI€HHOTO SKCTPAKTA.

b. TlpoBexere pacueT MaccoBOil 10oM KoderuHa B 4ae 1mo Gopmysie:
_q-50-100 ¢

“m-5-1000 m
rne W — maccoBas oi1st KopenHa B dae, %o;
J — HaifJIcHHOE IO TpaAyHMpOBOYHOMY TpaduKy cojaepkaHue KodenHa B
AKCTpAKTE, MI/2,5 MII;
M — Macca HaBECKHU Yasi, T;
50 — 06BeM IKCTpaKTa, MIL
B. Ouenuts nonydeHHbIE pe3yabTaThl, OPOPMHUTH BHIBOJIBI 110 pabOTE.

JlabopaTopHnas padora 14. Koniuuecmeennoe onpeodenenue aHmouuanos 6
pacmenuax cnekmpogpomomempuueckum cnocooom

Ileny: HAYyYNTHCA OMPENETSATh KOJMYECTBEHHOE COJNECPKAHHE AHTOIMAHOB B
pPaCTUTENIBHONH TPOAYKIIUU (JTUCThS, TUIOMABI), 3aKPENMUTh HABBIKM padOTHI Ha
cnekTpooTomerpe.
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Oobopyoosanue: crnexTpopoTOMETp, KOIOBI, BOAsSHAA OaHs, TEPMOMETD,
CTaKaHYMKHU, MPOOUPKHU U IITATUB JIJIsl IPOOUPOK, hapdhopoBasi CTyNKa C IECTUKOM.

Peaxmuewl: TUCThsi KOMHATHBIX PACTCHUH, SITO/bI KJIYOHUKH, CJIMBA, BUIIHS U
ap., 1%-Has consiHast KHUCIOTA.

Obwas ungopmayust

AnTonmans (rped. anthos — okpacka, 11BeT; Kyanos — 1a30peBblii), pacTUTEIbHbBIE
TJIMKO3UIBI, HWMEIONME B COCTaBe B KauyeCTBE AarJIMKoHa (aHTOIIMAHHIMHA)
THJIPOKCHITPOU3BOIHbIC 2-heHnaxpomena. B monoxkenuu 3 (peske — 3 u 5) yrieBoaHas
9acTh MOJICKYJbI (OOBIYHO OCTATOK TJIFOKO3bI, PAaMHO3bI, TaJlaKTO3bl, IU- WM
Tpucaxapuja) CBs3aHa C arInKoHOM (puc. 18).

AHTOIMaHBI CUHTE3UPYIOTCS B IMTOIUIA3ME U COACP)KATCSA B KJICTOYHOM COKE,
BaKyoJIIX M KIETOYHBIX 00oj0ukaxX. Kak mpaBmiio, COCpPEAOTOYCHBI B KIIETKaX
BEPXHEr0 SMHUACPMHCA U 00ecreynBaroT 3PPEKTHBHOE 3KPAaHUPOBAHHE B 3EJICHOU
00J1acTh CHEKTpa, B KOTOPOU JTUCThsI 3HAYUTEITHHO TIPO3PAYHBI JIJISl CBETA.

OTtHOCSICh K Tpyre (pJ1aBOHOUIO0B, AaHTOIIMAHBI BBHITIOJHSIOT 3alIUTHBIC (DYHKIIHH
B KJIETKE, IOAAB/ISAs B PACTUTCIBHBIX TKAHAX OKHUCIUTCIBHBIC TPOIeCcCh. B
HEOIaronpUATHBIX YCJOBHSIX TPOUCXOAHUT Oo0Jiee aKTUBHBIA CHHTE3 AHTOITMAHOB.
V3numiHsast  coNHEYHas pajuanus, HeONaronpusTHBIE IOYBCHHBIE  YCIIOBHS,
TOHMKCHHBIE TEMIIEPaTyphl CTUMYJIUPYIOT CHHTE3 aHTOI[HAHOB.

N3BecTHO, YTO aKTUBHOE HAKOIUICHHE aHTOIIMAHOB HJIET Ha CBETY MPH IeDUIINTE
azora, ¢ocopa U Kamusg B paCTCHHUSIX KYKypY3bl, NPU 3arpsSA3HCHUH TETpabopaToM
HaTpUsi B TPOPOCTKAX PXKW; TpU 3arps3HeHHH T1ouYB HedThio. KommyecTBo
AHTOITMAHOBBIX TITMEHTOB MOXKET CIY)KUTh HHIUKATOPOM 3arPsS3HCHUS OKPY KAFOIIICH
CpeIbl, YTO MOJXKET OBITh HCIIOJIb30BAHO JUISI OIEPATHBHONH OWOWHIWKALIUU H
IKOJIOTUIECKOM MOHUTOPUHTE PACTUTEITHHBIX COOOIIECTB.
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Puc. 18. O6miee cTpoeHre aHTOIMAHUIUHOB
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Xo0 skcnepumenma:

Onpeodenenue aHmoyuanos 6 TUCMbAX
pacmeHui

Onpedenenue anmoyuanog 6 1200ax u
nja00ax pacmenuil

Haynute ¢ TOro, 4dYTOOBI B3SITH
HABECKY JIMCTbEB ISl  ONPEACICHUS
cyxoi Maccel. bepute He menee | T
PacCTUTEIBHOIO MaTepHaa.

B3Becbre Oymaxubiii puibTp. 3atem

OTBCCHTC HABCCKY JIMCTBHCB, Maccy
34lIMIINUTC B TCTpAaaU.
[onoxute N3MCJIBYCHHBIC

HOKHULIAMU JIUCTb (PUIIBTP, CKPYTHUTE
€ro KOHBEPTOM U IMOCTaBbTE CYIIUTHCS B
CYLIMJIBHBIN KA.

Bo3bpMute yacTh cmeniaHHONW MpPOOBI
ArOJ Uil OIPENECIICHHUS] CYXOW MacChl.

JLotst

CKAJBIICJIEM HWJIXM HOXKOM H OTIOXHTEC B

3TOTO SITOJIBI U3MEJILBYNUTE
OYMa)KHbIi KOHBEPT HECKOJIBKO TOHKHX
cilalcoB Maccou 3-5 T.

mkady A0

BbIChIXaHUs TIpu Temiiepatype 5S0-80 °C.

Cymure B

CYIIMJIbHOM IIOJITHOT' O

OTBecUTh HaBECKY CBEKHX JIMCTHCB
s onbitTa — okojo 0,15 r. 3anummure
TOYHYIO Maccy B TETPab.

PazoTtpute pacTuTenbHBIN MaTepua
B ¢apdopoBoil cTyIIKe,
BiauBas 10 mi 1%-uoit HCI.

ITOCTCIICHHO

[IpoObI SiTOA W3MENBUYAIOT B CTYIIKE
Uit mosrydeHus cpexaHedt mpoOsi. 0,3
rpaMMa TOMOTE€HHU3MPOBAHHON HABECKH
Aroj epeHocsT B K010y Ha 200-250 mu.
3amuBarot 100 M1 1% HCI.

AKKypaTHO nepeHecuTe BCE

CONIEP)KUMOE  CTYNKH B  TPOOHUPKY,

rmomoras ce0e CTEKJIITHHOUW majoykoil. B
CTYIIKE HE

JOJIZKHO OCTaThCA

PAaCTUTCIIbHBIX BOJIOKOH.

Breinepxute Ha BOAsHOM OaHe mpu
temneparype 40—45 °C 15 MunyT.

OUIbTPYUTE YEPE3 BAaTy B HOBYIO
K00y Ha 250 mur.

[ToctaBpTe TPOOHMPKY HA BOISHYIO
6anto (45 °C) na 20 MUHYT.

OtdunbTpyiiTe TOMOTEHAT Yepes

OyMakHBIN QUIBTP

Bary-punbsTp HEOOX0AMMO BEPHYTH B
kouioy u mpwmtek 100 mim 1% HCI,
CMOMTE BCE CO CTEHOK U BOpOHKHU. CHOBa
MIPOU3BOJIUM SKCTPAKIIMIO HA BOISHOU
Oane B TeueHue 15 MUHYT.

OunpTpyeM depe3 Bary,

bubTp
npombiBaeM 40 mum HCI. JloBomum 1o
meTku (250 mum) HCI mocite oxmakaeHwsl.

[Tpu HEOOXOTUMOCTH OTHUIBTPYHUTE

yepe3 OyMaXHbIH QUIIBTP.

OnTruyeckyro IUIOTHOCTh pPacTBOpa
onpenieNiuTe Ha CHEKTPO(OTOMETPE MpHU

[Ipu  pgoure BomHbl 510  HM
ONPEJETUTEe ONTHYECKYI0 TIJIOTHOCTH
BBITSKKU Ha CIIeKTPO(OTOMETPE
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mrHax BoOJH 510 m 657 HM B KIOBETE C
TOJIIMHOU ci10s 10 MM.

TPOEKpATHO (TOJIIMHA CJIOS KIOBETHI |
CM).

Kontpoistem ciyxut 1% HCI.

ConepmaHHe CYMMbI aHTOLOHMAHOB pPaCCUYHUTBIBAIOT C INPUMCHCHHUECM YIACJIBHOI'O

MOoKa3aTessl MOTJOMICHUS IMaHUANH-3,5-1urinKko3uaa B 1% -HOM BOJTHOM pacTBOpe

HCI, xotopsrii paBen 453.

3aoanue

3aoanue

Paccunrarite KOJIMYECTBEHHOE

coJiepKaHNe AaHTOIMAHOB JUISI Ka) oW

noBTOpHOCTH (%) MO hopmy:e:
D;-10-100

M%) = —_—
(%) 453 - m - m(cyxas)

I'ne:

D; — ontnueckas INIOTHOCTD
UCITBITYEMOT0 PacTBOPa B KaXKJI0U
MOBTOPHOCTH;

453 — ynenbHBIN MOKa3aTelb
IIOTJIOIIEHHS [TUaHUIUH-3,5-
nuriaukos3uaa B 1% pactBope
XJIOPUCTOBOJAOPOTHOM KUCIIOTHI,
M — Macca ceIpasi ChIpPbs B IpaMMax;
m (cyxast) — Macca cyxas, T;

10 — 00BEeM KHCIIOTHI.

Paccuurarite KOJIMYECTBEHHOE
coJiepKaHUE AaHTOIMAHOB JUIS Ka)KIou
noBTopHOCTH (%) MO popmyse:

D -250-100

0 =
M) = 453 (100 — W)

I'ne:

D — onTuueckas ImIOTHOCTH
UCIIBITYEMOTO PacTBOPa;

453 — ynenbHbIN TTOKa3aTeb
MOTJIONIEHUS [TUaHUINuH-3,5-
nuriaukos3uaa B 1% pactBope
XJIOPUCTOBOJOPOTHON KUCIIOTHI;
250 — 00BEM BBITSIKKHU,

M — Macca ChIphbs B rpaMMax;

W — notepst B Macce MpHu BBHICYIIMBAHUH
CBIPHSI B ITPOIICHTAX.

Pexomenayio pacuétsl mpoBectu B pemakrope MS Excel.

OnTtrueckyro m10THOCTSH (D) nist
KaXJ10 HOBTOPHOCTH MOCYUTANTE MO
dbopmyie:

D =1(510) — 0,33 - 7(657)

D onpenensiercs nis Kaxaou
noBTOopHOCTH OTACHbHO! (D1, D2, D3).

Tn — ONTHYECKas TUIOTHOCTH IpH N-

JUTMHE BOJTHBI (ITOKA3bIBAaCT MPUOOD)

3anonuute Tabauiy 4 A UCCieI0BaHUs JUCThEB KOMHATHBIX pacteHuil. [Ipu

HCCICAOBAHHNU AroA U IIJ10A0B, 3aIIOJTHUTC Ta6JII/II_Iy 5, cz[enaﬁTe BBIBOJHI.
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Tabnuua 4

KoaunuecTBeHHOE coaecpkaHneC aHTOIIMAHOB B JINCTHAX KOMHATHBIX paCTeHHﬁ

Pacrenue m,r | ©(510) | ©(657) D m (cyxoro

BEIIIECTBA),
%

Tabmuna 5

KoaunuecTBeHHOE CoACpKaHNEC AaHTOIIMAHOB B INIOAAX M fAIT0OJax

SArona/ m,r | D (510)| m(cyxoro | M, % | M cpemnee | CranmaptHoe
TUIO T BEIIIECTBA), OTKJIOHEHUE
%

JlaGoparopHuasi padora 15. Kauecmeennoe u koauuecmeennoe onpeoeienue
COJIOHUHA Kapmogensn

Ilenv: HayyuThCs OMPENENSATh KAUYECTBEHHO W KOJUYECTBEHHO COJACpIKaHUE
coJlaHWHa KapToders, UCCle0BaTh KapTodenb pa3HOTO CPoKa XpaHEHUS Ha TPeaIMeT
coJiep KaHus COJIOHMHA.

Oobopyoosanue: vamka Iletpu, muneTkn BMecTUMOCTbIO 1 u 5 wmu, Komba
KOHUYECKass BMECTUMOCTHI0 50 MII, MEpPHBIN MUJIMHIP Ha 25 M, Tepka, hapdopoas
Jarka, HHIUKaTopHas Oymara.

Peaxkmuegoi: x1yOHU KapTO(dens pasHOTO CPOKa XpaHEHUs (CTapblil U MOJIOION
kaprodennb), 80-90%-nas ykcycHas kuciora, 0,2%-Has ykcycHash KMUCJIOTa, CEpHas
KHCJIOTa MIOTHOCTBIO 1,84 r/cm®; KoHIeHTpupoBaHHas nepekuch Bogopona (30%),
uHDY30pHAS 3eMJIS.

Obwas ungopmayus

ColaHWH OTHOCHUTCS K TPYIIIE CTEPOUIHBIX aJIKaJI0HI0B HIIH IIIMKOATKAIONI0B.
B maciaeHOBBIX TakyKe MPUCYTCTBYET CXOJHOE COJAHMHY BEIIECTBO — YaKOHHMH. OHH
coJepKaT OJAMH M TOT K€ arjMKOH (COJIAHHMIMH), HO Pa3jIMYHbIC TJIUKOHBI — OCTATKU
caxapos.
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B kaprodene u3BeCTHbI IECTh TTTMKOATIKAIOUI0B, OJTHUM U3 KOTOPBIX ABIISIETCS
0-COJIJaHMH. BBUAY CHJIBHOM $JIOBUTOCTH 3TOrO BEILECTBA pPACHpPEEICHUE €ro B
KapTo(ene ObUIM IPEIMETOM LEIOr0 Psiia UCCIIEI0BaHUM; COAEepKAHUE COJIAHUHA B
HOPMaJIbHOM HE€ MpopociieM KapTodene JOCTUTaeT MO HOBEUIIHMM OmNpeaeiaeHUs M
0,05%; B ouMILIEeHHOM KapTodee coepKaHue ero NpuoIN3UTENIbHO B TPU pas3a HIKE,
U3 Yero CJeAyeT, YTO COJAHWH COCPEAOTOYEH B HAPYKHBIX YACTIX KIYyOHs; IpH
MpOpacTaHUM KOJMYECTBO COJJAHMHA 3aMETHO YBEJIMYMBAETCS, MPUYEM OH
COCpPEOTOYMBAETCS TJIaBHBIM 00pa30oM B MPOPOCTKAX, TOCTUTas COAEPHKAHUS CBBILIE
0,1%.

CoJIOHMH ¥ YaKOHMH — BENIeCTBa CPEHEW TOKCUYHOCTH, a HAaKOIUIEHHE B
no3esneHeBKnX yacTax KiayOHs moxkeT 500 mr/kr. CojlaHMH TOPbKHM Ha BKYyC H
BBI3bIBAET TUIMHUYHbIE TMPU3HAKKM OTpaBieHus. OTHOCUTCS K HMHCUOUMTOpaM
XOJIMHACTEPA3bI.

DT coelMHeHus 00J1aJal0T aHTUXOJIMHAICTEPa3HON aKTUBHOCTHIO. COJTAaHUHBI U
YaKOHUHBI MOTYT COAEpP>KaThCid M B JPYTUX TMAcleHOBHIX (OakiiakaHax, TOMAaTax,
tabaxe).

OmnbiT 1. KauyecTBeHHAs1 peakuus HA COJIAaHUH KapTodeas

Xo0 skcnepumenma:

1. C xiryOHs KapTodens caenaTh HECKOJIbKO CPE30B TONIMHON 0K0JIO | MM
(ue 6onee 3 MM): IPOAOIBHBIE (OT BEPXYUIKH 10 OCHOBAHHS IO TUIOCKOCTH, JESIIeH
KJyO€Hb Ha paBHBIE TIOJIOBUHKH ); ITONIEpeUHbIE (Y OCHOBAHUS U Yy BEPXYIIKH KIyOHs);
¢ OOKOB; Ha y4acTKax OKOJIO IJIa3KOB.

2. Cpe3sbl momMecTuTh B Hamku [letpu.

3. Ha HuX HaHeCTH Mo KarigsM BHadayle KPENKYI YKCYCHYIO KHCIOTY (80—
90%), 3aTeM KOHUEHTPUPOBAHHYIO CEPHYIO KHUCJIOTY M HECKOJBKO Kamenb 5%
MEPEKUCH BOAOPOA.

4, [Toutn HEMeIEHHO B MECTax cpesa, COJlepKalluX COJaHUH, MOSIBUTCA
MHTEHCHUBHOE TEMHO-MaJIMHOBOE WJIM KPACHOE OKpAIlIBaHUE.

3aoanue:

OtmeThTe BuIUMBIE A((PEKTHI peaKkIuu Ha Pa3HBIX KIYyOHAX KapTodemns U mo
pe3yibTaTaM OmbITa CAETalTe 3aKIIOYeHHE O BO3MOXXHOCTH HCIIOIB30BaHUS
KapToQest IJIs MUIIEBBIX HETeH.

OnbiT 2. KosinuecTBeHHOE OmpeaeeHne COJIAaHUHA KapTodesss pasHOro Cpoka
XpaHeHusl

KonnuecTtBeHHOE omnpeneneHne OCHOBAHO HAa U3BJICUCHUHM M OCAXKICHHUH
COJIJAaHWHA U3 UCCIIEAYeMOro MaTepraia.
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Xo0 skcnepumenma:

1. Bozsmute 300 r kapToderns, U3MEIbUEHHOT0 Ha TEPKE.

2. K monyyennoint macce npuieiite 250 M IUCTWIIMPOBAHHOM BOJBI.
JlaliTe cMecH HacTOSAThCA IPU KOMHATHOW Temreparype B TedeHue 30 MUHYT.
[Teprnogruueckn moOMeEIMBANTE.

3. [Tocne uaKyr0o Kaluilyy IepeHecUTe B MIIOTHBINA JIbHAHOW MEIIOYeK U
XOPOILIO OTOXMUTE MO/J] TPECCOM.

4. Bookumku Tpukael HeoOxoaumo oOpaborats 0,2%-HbIM pacTBOpOM
yKCcycHOM KucIOTHI (1o 250-300 mut) 1 rocne Kaxa0ii 00pabOTKK CHOBA OTKATh MOJT
IPECCOM.

5. [TonyuuBmIyrocsi mociie OTXKUMA KUIAKOCTh cobepute B daphopoByro
Yaliky, NpujieiTe HEMHOr0 aMMHUaKa JI0 CJIa0OIEeT0UYHON peakiuu, onpeaeasieMo
UHJIMKATOPHON OyMaroi.

6. JHo6aBbre 10 T MH(DY30pHON 3eMiIM M MOCTaBbTE YAIKy Ha BOJSHYIO
0aHIO BhIMApUBATHCS JOCYXA.

7. [Ipu BbIMapuBaHWM MOSBISIONIYIOCS Ha Kpasx YallKd KOPUYHEBYIO
Maccy TMEpUOJMYECKH HEOOXOJMMO CMBIBaTh BBIMAPUBAEMON JKUIKOCTHIO U
HEOOJBIINM KOJIMYECTBOM TETUION JUCTUIIIMPOBAHHON BOJIBI.

8. [TomydeHHBIH TTOPOIIOK TTOMECTUTE B KOJIOY, CHaOKEHHYIO OOpaTHBIM
xonoamnbHUKOM. [lpuneiite 125 mn 95 cnupra u 30 MUHYT KUTIATHTE B BOASHOMN
Oane.

9. [Tocne oxnaxaeHus: coaep>KUMoe KOJI0bl HEOOX0IUMO OT(HIBTPOBATH.

10. Ocanok momecTuTe 0OpaTHO B KOJOY, CHOBA mpuieiTe 125 M cBexen
MOPIMHU CIIUPTA U KUTIATUTE (OIEpalvio MOBTOPSIOT 4 pasza).

11. CroupToBbIC BRITSKKH COOHMPAIOT B KOJIOY, U3 KOTOPOU OTTOHSIOT CITHPT.

12. K nmomyueHHoMy octaTky no6aBbre 100 M JUCTUIUTMPOBAHHOW BOJIBI,
MOJKUCIICHHON 5 KAIUTSIMU YKCYCHOU KHUCIIOTBI, CMEIIIAlTe U OTPUIBTPYHTE.

13. K d¢unbrpaty npubaBbTe pacTBOp amMMHuaka 0 CIa0OIIEIOYHON
peakiuu, mociie 4yero HarpeBaiite 30 MUHYT Ha KUIISIIEH BOJSHON OaHe.

14, Tlpu Hanuyuu coNaHWHA OOpPA3yIOTCS XJIOMbS, KOTOPBIE HYXKHO
oTUIBTPOBATH U IPOMBITE 2,5%-HBIM PacTBOPOM aMMHAKA.

15. Tlomy4eHHBIH OCAJOK OKpAIIMBACTCS B CIa00-KOPUYHEBBIM 1BeT. Jlis
MOJIYYEHHUsI YUCTOrO COJIaHMHA OCaZoK pacTtBopsaAtoT B 30 M TEioro coupra,
GUABTPYIOT, CIUPT BBHIIAPUBAIOT HA BOJSHON OaHe.

16. Ocratox pactBopute B 100 M™MI JUCTUIUTMPOBAHHOW  BOJIBI,
MOAKUCIEHHOW YKCYCHOM KHCIIOTOM (5-8 Kamenb), U CHOBa OCAAUTE aMMHUAKOM.
Takyro OYMCTKY IOBTOPSIOT 2-3 pasa.
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17. benplif ocasiok cColaHMHA COOEpUTE HA MPEIBAPUTEIILHO B3BEILIECHHBIN
¢unbTp U cymure npu temneparype 100 °C 10 mocTossHHOro Beca.
3aoanue:

A.  PaccuuraiiTe CKOJBKO COJaHMHA COAEPKUTCA B KIYyOHAX KapTodess
(Mr%)? Ilpu KOJIMYECTBEHHOM ONpPENENEHUH HEOOXOAUMO YUYUTHIBATh, YTO IPHU
ocaxaeHnu cojlannHa amMmuakom B 100 mur ammmaka ocraercs 2,75 Mr collaHUHA.
Hamnpumep, eciau mocie BBICYIIMBAHUS UCCIEIYEMOTO MaTepuana ObLIO MOTy4YeHO
665 Mr conaHuHa U u3pacxogoBaHo 200 MJI aMMHMaka Ha OCaXJIECHHUE, TOraa
cojiep>kanue cojlanuHa (B MT %) coctaBuT: 665+5,5-100.

b. Cnenaiite BBIBOJI 110 padoTe.

Bomnpocsl 1151 CaMOKOHTPOJIA:
Ha kakue rpynnel nenarcs BBII pactennii?
Kaxoii ankanous ObUT OTKPBIT MEPBHIM ?
Yro Takoe cMoJIbI?

J11st uero pacTeHusi CHHTE3UPYIOT dPUpHbIEe Macya?

o ~ 0 Dd e

Kaxkoii rimiko3u1 BXOJUT B cOCTaB OpyCHUKU?

6. Kakum ¢puszmonornyeckum 1eMCTBUEM Ha )KUBBIE OPraHU3MbI 00J1a/1at0T
AJIKAJIONBI U TJIMKO3UIBI?

7. JUJ1st 9eTo pacTeHHSIM HEOOX0IUMbI (DEHOTbHBIE COSTUHCHHS?
8. Kaxkwue rpynmsl puTOropMOHOB BaM M3BECTHBI?
9. UTo Takoe arjimKoH?

10. KaxoBo coaepxxanue BBII B pactrenusx?
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Pasznen 8. OPTAHUYECKHUE KUCJOTbI

8.1 Teopernueckas yacTthb

Oprannyeckne KUCIOTHI OTHOCITCS K MPOMEXKYTOUYHBIM MPOAYKTaM OOMeHa
BemiecTB. Ha X 100 MpUXOIUTCS 3HAYUTEIHFHOE KOJTUYECTBO CYXOi MacChl MII0I0B
u oBotel. OHM cozepikaTcs B paCTEHUSAX B CBOOOIHON opMe, Haliie BCero B Iioaax,
uiu B (GopMe KHUCIBIX U HEUTpaldbHBIX cojied (JTUCTbS, B OCOOEHHOCTH OO0OOBBIX
KynbTyp). Eciam pacTteHuss ¢ MOBBIIIEHHBIM COJEPKAaHUEM CBOOOIHBIX KHCIOT B
JUCTBSAX, UYTO OTPAXKAeTCsA Ha X BKYCOBBIX Ka4eCTBaX: MIaBeIb, KUCIUIA, CYKKYJICHTHI.

Oprannydeckne KUCIOTHl aKTUBHO 00pa3yroTcs pu npotekannu nukia Kpebca
M TJIHOKCHMJIATHOM IIMKJIE, & TaKXXe MPOYUX MHOTOYHCICHHBIX OMOXUMHYECKHX
peaxIuii opranu3Ma, B 4aCTHOCTH, MPOI[eccax pacraja BelecTs.

1769-1785 rr. 1lleene BbIACINUI HECKOJIBKO OPTaHUYECKUX KUCIOT, CPEIU HUX
s10;7109HAasI, BUHHAS, JIMMOHHASI, TAJJTOBAsl, MOJIOYHAsS U IIIaBeJIeBasl.

Ha nakoruieHne opraHMYEKCHX KHCIOT B PacTEHUSX BIHAET (popma a30THOTO
NUTaHWs, BHOCHMOTO B TOYBY: MPH HCIIOJIB30BAHUHM HUTPATHBIX (HOpM yHOOpeHUi
COJIEp)KaHUE KUCIIOT B PACTCHHSIX OYJET BBIIIE, YeM TPU UCTIOIB30BAaHINH aMMHAYHBIX

dbopm.

Knaccugpuxayusa opzanuueckux kuciom
Oprandyeckue KHCJIOTHI HMMEIOT B CBOEM COCTaBe | WM HECKOJbKO
kap6okcmibHBIX (COOH™) rpymi. B 3aBUCMMOCTH OT X KOJTUYECTBA KUCIOTHI IEIISTCS
Ha:
v MonHokap6oHOBBIE (OJTHOOCHOBHBIC) — 1 KapOOKCHUIIbHAs TpyIma. ITo,
HaIpUMep, MypaBbUHAs U YKCYCHAsI KUCIIOTHI.
v JlukapOoHOBBIE  (IBYXOCHOBHBIE) — 2 KapOOKCHJIBHBIC TPYIIIIHL.
Hampumep, ssHTapHas u mjaBeseBasi.
v TpuxkapOoHOBBIE (TPEXOCHOBHBIE) — 3  KapOOKCHUIIBHBIC TPYIIIHL
Hampumep, TuMoHHas 1 aKOHUTOBAsI KUCIIOTHI.
Taxxe K1accu@uIUPOBATh UX MOKHO 10 HAAUYUIO 8 COCMABE OONOTHUMENbHBIX
XUMUYECKUX 2PYNN’
v' OKCHKHUCIOTHI — BKIO4atoT OH-rpymmsl: BuHHasK, 10I0YHAS, TUMOHHAS.
v Kerokucnotel — BKItouyaroT kapOoHwibHble Tpymmbel (CO-): TIBK u
[[aBEJIEBOYKCYCHAs! KUCIIOTHI.
v deHonkapOOHOBBIE — UMEIOT B COCTaBe OCH30JbHOE Spo: KodeitHas
KHCJIOTA.
1lo gusuyeckum ceoticmeam MOXKHO Pa3JeIUTh Ha:
v Jletyune — 00pa3yroTcs B aHa3POOHBIX YCIOBUSIX, B BO3JyXE HAXOSATCA B
razo00pa3HOM COCTOSIHUU, KaK MPaBUII0, TOKCUYHbIE XUMUUYECKUE BEUIECTBA C PE3KUM
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3amaxoM, ¢ TeMmneparypoit kunenus npu gasinenun 101,3 klla) nuke unu paBnoii 250
°C: yKcycHas, MacisiHasl, MypaBbHHAsL.

v' Heneryune — Bce OCTajbHBIC (OKCH- W KETOKHCIOTHI), HE OOIamaroT
BBIPAJKEHHBIM 3aI1aXOM.

(Dynkuuu Op2aHUu4YeCcKux Kucjiom

1. SBASAIOTCS HMCXOAHBIMU COETUHEHHUSIMU I OMOCHHTE3a (PEPMEHTOB,
CaxapoB, AJIKAJIONUI0B, aMUHOKHUCIIOT, JINIMAOB, BATAMUHOB U IIPOYUX BELIECTB.

2. Hcnonp3yroTcss Ipu IbIXaHUM PACTEHUN B KAaYECTBE JHEPreTUUYECKOIO
Marepuana.

3. SIBASIOTCA TPOMEXKYTOUYHBIMM TPOAYKTaAMH OOMEHa BEIECTB, TaKue
KHCJIOTHI Ha3bIBAOT MHTepMeauatsl. Hapumep, [1BK.

4, SBnsrorcst JOHOpamMu MPOTOHOB Bojaopoaa B OBP.

5. Onpenensitor BKyC IJI0/I0B, SITOJ U OBOLIEH.

6. OcTaTok yKCYCHOM KUCTIOTBI B pEaKLMU C KOOH3UMOM A J1aeT aueTuia-KoA

— MAKpPOIPIru4cCKOC COCANHCHUC, YHACTBYIOIICC B OTAAYUC SHCPIUH CBA3U BCIICCTBAM
IJIA HapalliuBaHUA UMU LICTIK HA 2 aToMa.

8.2 IlpakTHYecKas 4YacCTh

JlaGoparopHuasi pa6ora 16. Onpedenenue odoueit u akmueHoll KUCI0OMHOCMU
n10008 u 7200

Ilenv pabombi: HaydUTHCS OMPENEATH OOIIYI0 M aKTUBHYIO KHUCIOTHOCTH
IUIOJI0B U SITOJ, CPABHUTH KUCJIOTHOCTD PAa3HbIX ATOAHBIX KYJIbTYD.

Obopyoosanue: Bechl nabopatopHble, BojasHas OaHs; OropeTka Ha 50 M
MepHas konba Ha 200 mur; crakaHumk Ha 50 MII, CTEKIsHHas nuneTka Ha 20
BOpPOHKa, OyMaXHbI (QWIBTp; TepKa, HHAUKaTOpHas Oymara, pH-metrp ¢
XJIOpCEePEOPSITHBIM U CTEKIISTHHBIM DJICKTPOIaMHU.

Peaxmuewi: 1%-np1ii ciupToBoil pacTBOp denondranenna, 0,1 H pacTBOp
TUAPOKCUA KaWsl, TUCTHLTMPOBAHHAS BOJA, KIIYOHUKA, SIOJIOKU, BUIIHS, JUMOH U
MPOYME TUIOBI U SITOJIBI, STHTAPHAS WIIH IIIaBesieBasi KuciaoTa, OydepHsiii pactBop (pH
He MeHee 4,1).

Obwas ungopmayus

KucinoTHOCTh — BaKHBIN MMOKA3aTeNIb OLEHKH PACTUTEIBHOTO ChIPbs. BbIIensStoT
00110 (TUTPYEMYIO) U AKTUBHYIO KUCIIOTHOCTD.

OO01asi KMCIOTHOCTh OTPakaeT CoJiep)KaHue CBOOOJHBIX KHCIIOT W KHCIBIX
COJIEW B BUHE, COKE, IJI0AaX U ArojiaXx. AKTUBHASA KHCIOTHOCTh PACTBOPA BhIPAXKACTCSA
KOHIIEHTpAIMEH aKTUBHBIX BOAOPOJHBIX MOHOB (pH). Kucnotel, menoun u conu B
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BOJIHBIX PACTBOPaxX IMCCOIMMPYIOT Ha MOHBI Bojopona H' m ruapokcmma OH ,
MOATOMY KHUCJIOTHOCTh MJIM HIEJIOYHOCTb CPE/ibl 00YCIIOBIIEHA HAIMYKMEM B HEW MOHOB
BOJIOPOJIa WU THAPOKCHIIA.

OOmast KHUCIOTHOCTh OOJIBIIMHCTBA BHUJOB PACTUTEILHOIO CHIPbS HE
npeBbIimaeT 1%, HO y HEKOTOPBIX COPTOB a0PUKOCOB, BUIIICH, KMU3WJIA, AJIBIYU IOXOIUT
10 2,5%, a 'y uepHOr cCMOpPOAUHBI — 10 3,5%. AKTUBHAsA KUCIOTHOCTb OINPEAEIACTCS
eqununiamu pH. CBexxue MIoAbl U OBOIIM BCETJa UMEIOT KuUcIyto peakiuto (pH<7).
Ilo ypoBHio pH pacturenbHOoe cbipbe nenutcs Ha: kuciotHoe (PH 2,5-45) u
HekuciIoTHOe HekucioTtHoe (pH 4,6—6,5). Takoe neeHue XOTs U sIBJASETCS YCIOBHBIM,
HO ONpeAessIEeT BO3MOXKHOCTh Pa3BUTUSI T€X WM WHBIX BHJIOB MUKPOOPTaHU3MOB U
OPUEHTHPYET B BBIOOPE pPEeKUMa CTEPUITU3AIUU KOHCEPBOB.

CambIMU pacipOCTPAHEHHBIMHU KHUCIOTAMU B PACTUTEIILHOM ChIPHE SIBISIOTCS:
s0/104Hasi, JUMOHHAss W BUHHas. BcTpeuaroTcsi B HEOOJBIIOM KOJHUUYECTBE TaKKE
1aBeseBasi, SHTapHas, OCH30MHas1, CATUITUIIOBAs U HEKOTOPBIC IPYTHE KUCIOTHI.

Hbnounas xucioma npeoOiagaeT B CEMEUKOBBIX IUIOJAxX. B IUTPYCOBBIX
TJI0J1aX M KITFOKBE SI0JIOYHON KUCIIOTHI HET.

JIlumonHoUl Kuciomsi, HANPOTUB, MHOTO B IUTPYCOBBIX ILJIOJAaX, TpaHaTax,
KIIFOKBE, KOTOpPBIE OPYTUX KHCIOT HE colepxkaT. Bo MHOruX siro/iax, CEMEUKOBBIX U
KOCTOYKOBBIX IUIOJIaX, a TaKkKe B TOMAaTax OHA HAXOJIUTCS HapsAay C sOJI04YHOMN
KHCJIOTOM.

Bunnasa xucnoma n ee conb, cogepkarcs B BUHorpaze. HemHoro ee B kpacHOU
CMOPOJANHE, KPHIXKOBHUKE, OPYCHUKE.

[l]asenesas xucioma BCTpEUYAETCs BO MHOTHX OBOILIAX, IUIOAAX U SIrOJax, HO
KpalHe MaJIbIX KOJIMYeCTBAX. VICKIIOUEHHS — 111aBEJIb U PEBEHb.

Meton omeHKH OOIIed KHUCIOTHOCTH OCHOBaH Ha  HEHUTpalIHM3aluu
COJIEpKaIllUXCS B BBITSKKE opraHmyeckux kuciaor 0,1 H. pacTBOpoM IIenoywu.
TutpoBanue BeAETCA 10 MEPEX0[a pacTBOPA U3 KUCION Cpeabl B IETOYHYH0. MOMEHT
nepexoja cpeAbl B MICIOYHYIO BU3YabHO (UKCHPYETCS U3MEHEHHEM OKPACKH
nHauKaropa. TouHocTh MeToja coctaBisieT +0,5%.

AKTUBHYIO KHUCJIOTHOCTb OINPEIEIAIOT B OCHOBHOM 3JIEKTPOMETPHUYECKUM
METOJIOM TIPH TOMOIIH CIENHATBFHBIX MPUOOPOB — MOTEHIIMOMETPOB, pH-MeTpos,
WHJIUKaTOPHOU Oymaroi.

OmnpbiT 1. Onpenesienune o0mel KUCIAOTHOCTH IUI0I0B U SITO/

Xoo skcnepumenma:

1. Cpennioro mpody maccoi 20 T U3METbUMTh HAa TEPKE 10 KaIlluIlbl U
nepeHectd B paphopoByro YalIKy.
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2. PazBecTu 1UCTUILIMPOBAHHON BOJI0M U 0€3 MOTEPh MEPEHECTH B MEPHYIO
koi0y Ha 200-250 M, cCTaKaHYMK HECKOJBKO pa3 OMOJOCHYTh AUCTHIIMPOBAHHOMN
BOJIOM U BIUTH B KOJIOY.

3. HarpeBatb k0y10y Ha BoJisTHOM OaHe B T€UeHHUM 15 MUH IIpU TeMIiepaType
80°C.

4. OxnaguTh, JOBECTH COAECPKUMOE KOJObI TUCTUIUIMPOBAHHON BOAOW 110
METKH U MepeMeniaTh.

5. OcaguTh B3BEUICHHBIE YaCTHUIBl B TEYEHUU 4—5 MHH, €CIH IUIOXO
OCaXJAI0TCA, TPOPUIBTPOBATH B CYXOH CTakaH UM KOJIOY yepes 4-X CIONHYI0 MapIio
Wi OyMaXkHbIA QUITBTP.

6. OtoOpatp mnumnerkoid 20 M BBITSXKKM B KOHMYECKYIO KOJOy JUJIst
TUTPOBAHUS U 100ABUTH 2—3 Karuii peHopTanernHa B KauecTBe UHIUKATOpa

7. TutpoBaTh BBITSDKKY, TpHOaBIsAs MO KaruisiM M3 OIOPETKH PACTBOP
IIEeJIOYH C OJTHOBPEMEHHBIM B30AIThIBAHUEM KOJIObI. MOMEHT OKOHYAHMSI TUTPOBAHUS
ONPEIENNUTh IO TOSBICHUIO OJIEJHO-PO30BOM OKpacKd, HE HCYE3aIed Mpu
CIIOKOMHOM CTOSTHUM KOJOBbI B TeUeHHE 1—2 MUH.

8. [lo Oroperke orcuutaTh (B MJI) KOJMYECTBO H3PACXOJOBAHHOTO Ha
tutpoBanue 0,1 H pactBopa KOH.

3aoanue:

A. Paccuuraiite 00I11yI0 KUCIOTHOCTH (B %) 110 popmyIie:
_a-T-c-k-100

m

H-e
I'ne:

Xm— TUTpyeMasi KUCIIOTHOCTb, %;

a — KOJIn4eCcTBO 3aTpadueHHoro Ha tTutpoBanue 0,1 H pactBopa KOH, mu;

T — nompaBka k tutpy 0,1 H pactBopa KOH (MeTonuky onpeseneHus mompaBoYHOTO
kodpdunrerta cM. B pasnene JlonoTHUTET HBIE MATEPUATIBI);

¢ — O0IIMI 00BEM BBITSHKKH, MIT;

H — HaBeCKa MPOAYKTa, T;

e — 00beM BBITSIKKH, B3STBIN [T THTPOBAHMSI, MIT;

k — k03¢ punuent nepecuera 0,1 H pactBopa KOH Ha npeobraiaromniyio KHCIOTY:
st siosounoi — 0,0067 (cemMedkoBbIe M KOCTOYKOBBIE TIJIO/IbI);

auMoHHOM — 0,0064 (U TpyCOBBIE TIIOBI U SITOJIbI);

maBeneBoi — 0,0063 (1aBenb, peBEeHb, IIMTMHAT);

MosouHo# — 0,0090 (cosieHO-KBalllEHbIE TPOAYKTHI);
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ykcycHoi — 0,0060 (MmapuHasbl);
BuHHOU — 0,0075 (BUHOTpaN).

b. TloBTOpUTE HCcienoBanue o0Iel KUCIOTHOCTH JIJIsi HECKOJIBKUX TUIIOB
IJIOAOB U STO/I.

OmnbIT 2. OnpeaesieHue aKTUBHON KHCJIOTHOCTH INIOA0B H A0/

Xo0 skcnepumenma:

1. [ToaroroBka mpubdopa:

Bxmtounts pH-metp. Ilporpers npubop He menee 30 MHHYT, MOCJIE YEro
HacTpouTh mikany pH (BepxHsis mkana npubdopa) o 6ypepnomy pactBopy ¢ pH oxoso
4 (111 KHCIIOTHOTO JTMAIa3oHa).

2. DONEKTpOJbl TPOMOWTE JAUCTHUIMPOBAHHON BOJOM U  MPOCYIIHUTE
¢unbTpOBaIBLHON OyMaroi.

3. [Torpy3ute anexTponbl B cTakaH Ha 50 MJI cO CTaHIAPTHBIM Oy(epHBIM
pacTBOpOM; YCTaHOBUTE TMepekitouarens "Buasl pador" B monoxenue "pH", a
NEPEKITIoYaTeNb MPeIesIOB U3MEepeHUs — Ha auana3oH pH 2—6.

4. Pykostkoit "Hactpoiika mo OydepHoMy pacTBOpY' YCTaHOBUTE CTPEIIKY
IIKajabel Ha 3HaYeHue pH ctangapTHoro 6ydepHoro pactBopa, (Hanpumep, pH=4,01) u
IPOBEPHTE YCTOMUMBOCTh NIOKa3aHUM B nuana3zone 2-+14 pH.

d. Creiite OydepHbIii pacTBOp U3 CTaKaHa, IPOMOWTE JEKTPOJBI U CTaKaH
TUCTUIIMpOBaHHOM Bonou. llepen wucciieqoBaHMEM KHCIOTHOCTH COKa, HYKHO
OTIOJIOCHYThH CTaKaH HEOOJBIIIUM KOJIMYECTBOM 3TOTO COKA, MOCIIE YEr0 HAIUTh 25 MII
COKa B CTAKaH U MOTPY3UTh ANEKTPOIBIL.

6. Brauasne ycTaHOBUTE MEpPEKIIOYATENEM MPEAEIOB U3MEPEHUS IIUPOKUIMA
nuarna3on usMmepeHus pH 2-14, npubnusutenbHO OIeHWB 3HadeHue pH 1o
MOKa3aHUSAM CTPEJIKH, a MTOCJI€ YCTAHOBKH MEpPEKIoYaTeIeM y3Koro auanasona pH 2—
6 3adukcupyiite TouHoe 3HaUeHue pH.

1. Takke Bbl MOXETE MPOBEPUTH AKTUBHYI KHUCJIOTHOCTh € MOMOUIbIO
HHIMKATOPHO# OyMaru, He UCIIOJIb3YsI TOUYHBIC U3MEPHUTEIbHBIE IPUOOPHI:

1-2 xamnM CBEXEBBIKATOIO COKa WJIM MCCIEeAyeMOro pacTBopa (paccona,
3QJIMBKHA) HAHECTH HAa MHJIUMKATOPHYIO OyMary u MOSIBUBIIYIOCS OKPAacKy CPaBHHUTH C
LBETHOM IIKAaJIOW, MpHjiaraeMoi K MHAUKATOPY U ONPEIEIUTh MPUMEPHYIO BETUUUHY
pH.

103



3aoanue:

A. IlpoBenuTe SKCIEPUMEHTHI, ITOCJIE YEro PE3yIbTaThl aHAIU30B 0(hOpMUTE
B BUJIE TaOJTHUIIBL.

= -~ ~ N o T
% |&% E | EE = =
& T 0 = O 2oL E M S O S
2 SES |2E |88 |2E2Z EEx|E g
& 5 2 T 5% S > = = O ¢ 2 5
= > 2 0O & T 0 & = < 2
< © = o = o 3}
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= [a} Ol:[ = “
1
2...

b. Cuenaiite BBIBOJBI O COJCPKAHUU KUCIOT B TOM WJIM MHOW MPOAYKIIUH,
CPaBHUTH C JIAaHHBIMHU 110 TabJuIile 6, HamucaTh OOUTUNA BBIBOJI IO padoTe.

Tabmuna 6
JlanHbie 00 001Ield 1 AKTUBHOM KMCJIOTHOCTH HEKOTOPOM CBeKell PACTUTEIbHOM
NPOAYKIHHU
[Iponykr JlomuHupyromas Turpyemas pH
KHCJIOTa KHCIIOTHOCTb, %
JIuMOHBI JIK 5,6 3,1
AriesscuH JIK 1,4 3,9
SI6moku SIK 0,4 3,4
Buas JIK 1,7 3,5
Tomatel SIK 0,5 45
Cgexas kamycra K, JIK 0,2 6,2
KBamienas kamycra MK 0,7-2,0 45-35
MapuHaj: KUCIbIi YK 0,61-0,9 40-35
cJ1a0OKHUCIIBIN YK 0,3-0,6 55-4,0

[Tpumeuanue: JIK — numonnas, SAK — s6nounas, YK — ykcycnas, MK —
MOJIOYHAsI KACJIOTA.

BOHpOCLI AJId CAMOKOHTPOJIA?

1. B xone pacnaga kakux BEIIECTB 00pa3yrOTCsS OpraHUYECKUE KUCIOTHI?
2. Kakoit meTon aHAaTUTUYECKONW XMMHUHM MCIIOJB3YETCS JJIs OLEHKH OO0Iei
KUCJIOTHOCTH CEJIbX03 ChIPbhs?
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3. Uro Takoe pH?

4. Ilo kaKo#l KUCIOTE BBICUMTHIBAIOT NOMPABOYHBIA KOA(DPUIIMEHT K TUTPY
KOH?

5. Kakue ocHOBHBIE OpraHUYeCKHE KUCIOThl BCTPEYAIOTCSA B CEMEUKOBBIX, a
KaKu€ B KOCTOYKOBBIX KyJIbTypax?

6. Kakue opranumdeckue  KHUCIOTBI  NPUMEHSIOTCA B MHILEBOU
IIPOMBIIIJIEHHOCTH ?

7. KakoBa ponb KucioT B KIIeTKE?

8.  Ha kaxom npubope onpenensitoT akTUBHYIO KUCJIOTHOCTb?

9.  Jlns GuocuHTE3a KaKUX BEIIECTB UCIOJIb3YIOTCS OPraHMYeCKUE KUCIOTHI?

10. B yem pazHuna Mexay TUTPYEMON U aKTUBHOM KUCIOTHOCTBHIO?
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Pasznen 9. MUHEPAJIBHBIE BEIHIIECTBA

9.1 TeopeTnueckas 4acThb

Ha 2023 rog usBecTHO 00 OTKpHITUM 118 XMMHYECKHX 3JIEMEHTOB, KOTOpPbHIE
BXOJST B COCTaB MHOTOYMCIICHHBIX BEIIECTB M KOMILUIEKCOB, IMPU HTOM, >KHUBOE
BEIIECTBO OMOc(hephl COCTOUT U3 HanboJiee MPOCThIX U HauboJee paclpoCTPaHEHHBIX
aToMOB. MuHepalbHbIe BEIIECTBA HEOOXOAUMBI W YCBAMBAIOTCS HE TOJBKO
pacTeHUsIMHU, HO U rerepoTpodamu, Mpu 3TOM B COCTaBe aBTOTPO(OB MpeodiiaaoT
XOpOIII0 pacTBOPUMBIC COEIUWHEHUS. B opranusme MuHeEpajdbHbIE BelIECTBA
CoJiep>KaTcsl TJIAaBHBIM 00pa3oM B BHJI€ KaTMOHOB M aHUOHOB. JKHWBOE BEIIECTBO
CTPEMUTCS K HAKOIUICHUIO CWIbHBIX aHHOHOB (O, S, P), mpu 3TOM KOHIEHTpaIus
kaTHoHOB, Hanpumep, Ca?*, Mg?*, Na*, K, nuxe.

MHorouncIeHHbIE UCCIIEAOBAHMUS TTOKA3aIl, YTO B OpraHU3Max HaKarIMBAIOTCS
TJIABHBIM 00Pa30M 3JIEMEHThI C HU3KMMHU aTOMHBIMH MaccaMu, O YeM CBUICTEIIBCTBYET
aHaJu3 CBOMCTB HanboJee paclpOCTPAHEHHBIX JIEMEHTOB, BCTPEUYAIOIINXCS B KUBOU
npupoje. OaHaKO JIJIT HEKOTOPBIX KU3HEHHBIX MTPOIIECCOB HEOOXOIUMBI M DJIEMEHTHI
C BBICOKOM aTOMHOM Maccoi, B YaCTHOCTH, B COCTaBe KO(PEPMEHTOB MOTYT
BCTpEUaThCA TKEIIbIE SJIEMEHTHI, HApUMEp, MOJIUOJIEH C aTOMHOM Maccoit 95 u 94.

['MaBHBIMU  CTPOUTENBHBIMU JJIEMEHTAMHU SIBIISIIOTCS Haumboliee IIMPOKO
pacnpocTpaHeHHbIE B IPUPOIHBIX c(hepax aTOMBI: BOAOPOI, YIIIEPO, KUCIOPO, a30T,
docdop, cepa, Ha3piBaeMble OuoguibhvimMu d1emenmamu. Ha momro OHOPUIBHBIX
AIEMEHTOB npuxoauTcs 95-98% maccel cyXxoro BellecTBa KUBbIX OpraHu3MoB. OHU
00J1aIaf0T BBICOKOM PEaKIIMOHHON CIIOCOOHOCTBIO, OOpa3yloT KpaTHBIE CBS3H.
buodunbHbIe 251eMEHTHI, COUeTasiCh MKy COOOM U IPYTMMH aTOMaMH, CO3/1at0T BCE
MHOT000pa3ue BEIIECTB, COCTABISIONIMX KHUBOW opranu3M. Ha moito 305IbHBIX, WK
MUHEpAJbHBIX BEIIECTB, IPHU 3TOM Ipuxonurcs 2—5% coorBeTrcTBeHHO. KonnuecTBo
XUMHYECKUX JIEMEHTOB, BXOJAIIUX B COCTaB KUBOTO OpraHMW3Ma, OYEBUIHO, OyaeT
YBEIIMYUBATHCS, TAaK KaK METOAbl XUMHUYECKOTrO aHAJIN3a COBEPILIECHCTBYIOTCS,
CTaHOBSTCS 0OoJiee UyBCTBUTEIbHBIMU. TakuM 0Opa3oM, COEIUHEHUS, Clararoliue
KUBOE BEIIECTBO, IMPEACTABICHB TJAaBHBIM 00pa3oM BOJOW, OpPraHUYECKUMU
BEILIECTBAMU U B MEHBIIEH CTEIIEHN — MUHEPATbHBIMHU.

[Tocnennuii CUHTE3UPOBAHHBIA HA CErOJHS XWMHUYECKHH DJIIEMEHT — 3TO
TeHHecCcuH. O ero OTKphITHU odurmanibHO ObUTO 00BsABICHO B [[yOHE poccuiicko—
aMEepHKaHCKUM coTpyaHudecTBoM B ampene 2010 roma. TenHeccuH mo cBOMM
CBOMCTBaM OyZET JETy4YUM METAIIIOM, KOTOPBIN HE 00pa3yeT aHMOHOB U HE IOCTUTACT
BBICOKUX CTEIIEHEN OKUCIIEHHS. TEeHHECCHH — CHHTETUUYECKUN XUMUYECKUAN 3JIEMEHT C
CUMBOJIOM [S U aToMHBIM HOMepoM 117. DTo BTOpON MO MIOTHOCTH W3BECTHBIN
AJEMEHT W MPEANOCAEIHUNA HJIEMEHT /-TO0 TNEepHoJia TajJOreHOB MEPUOAUYECKOMN
TaOJIUIIBI.
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Knaccugpukayua xumuueckux nemenmos
Knaccudukanus MuHEpanbHBIX KOMIOHEHTOB JIOCTaTOYHO MpoOCTa H
OCHOBBIBAETCA HA KOJIMYECTBEHHOM HMX NPHUCYTCTBUU B KUBOW MATEPUH U CEIIBXO03

MPOAYKIIHHU:

v' MakposjeMeHTHI: cojepxkanue B opranusmax 6omaee 0,1% (6onee 1 MM).
N3 mux «opranorenwvi»: C ~45%, 0~42%, H~6,5%, N~1,5%. A Ttaxxe S~0,1%,
P~0,2%, K~1%, Ca~0,5%, Mg~0,2%, eme Na, Cl, Si. XKeme3o 3anumaer
MPOMEKYTOUHOE TonokeHue. M3 118 M3BECTHBIX XUMHUYECKHX HJIEMEHTOB JIMIIb
HEMHOTHUE TIPUCYIIH KUBBIM OpraHu3MaM B MaKpPOKOJIMUECTBAX.

v' Mukpoossnementsl: conepkanne menee 0,1% (menee 1 MM). K Hum
otHocsTcs B, Mn, Cu, Zn, Mo. Co, Al, V u apyrue.

v VYIETpaMHUKpPODJIEMEHTHI: BCTPEYAIOTCS B CIEHOBBIX KOJIUYECTBAX HIIM
MUJUTMOHHBIX J0JisX nporeHTa. K aum otnocstes Se, Cd, Cs, Ag, Au, Hg.

lpymaquu MUHEPAIbHbIX 6euiecme

OYHKIIMM MUHEPaAIbHBIX BEIISCTB B OpraHU3ME KpaiHe pa3HOOOpa3HbI: OHU
peryaMpyroT ocMotudeckoe aasiaenne kietkd (Na), ompenensror Bo30YAMMOCTH
Ki1eTouHbix MeMOpaH (K¥), BXomsT B cocTaB MakpOMOJIEKYJ, OpraHOMHHEPATbHBIX
KOMIUIEKCOB, YYaCTBYIOT B CTPYKTYPHOM CTPOCHHUHU KJIETKU U KOHTPOJIUPYIOT €€ OOMEeH
C MEXKJIETOYHBIM BeriecTBOM. KiieTka mojgydaeT MUHEpalbHbIE BEIIeCTBAa TOJIBKO B
(dbopMe pacTBOPOB U €CTh AIEMEHTHI, KOTOphIE «paboTaroT» B noHHOU opme: K, Ca,
Mg, Cl, Mn, Na; B red-ox peakmusx — Fe, Cu, Zn, Ni, Mo. IMmeHHO TIO3TOMY B
[IEJIOCTHOM JKMBOM OpPraHU3ME TMoJipa3fiejiecHue Ha MHUHEPAIbHYI0 U OPraHUYECKYIO
COCTaBIIAIOIINE BEChbMa YCIOBHO.

PaccmoTpuM  HECKOJBKO NPUMEPOB JEUCTBUSA XHUMHUYECKUX MaKpo- U
MUKPODJIEMEHTOB:

Maenuti — 3T0 0OCHOBa MOJIEKYJIBI XJIOpOpHUIIIa, TEM CaMbIM OH OOECTIeUnBaeT
nporiecc (hOTOCHHTE3a — CHHTE3 OPraHUYECKUX BEIIECTB U3 YTIIEKHCIIOTO T'a3a 1 BOJIBI.

@ocgop. HapaBue c kpemuuem w 6Oopom TnaBHas (ynkuus ¢dochopa —
3amacaHrie JHEPruu 3a CcyYeT oOpa30BaHUsA KpPATHBIX CBSI3€M M TOIJIEp)KaHUE
HEJTOCTHOCTH CTPYKTYp (dhochomumuunsiii ciori memOpaH). AT® — riaBHBIN
Ouonorndeckui akkymynatop odHepruu. Dochop TakKe BXOIUT B COCTaB
HYKJIEMHOBBIX KHCJIOT.

Hampuii v xnop B coctaBe coseid, riaBHpIM oOpazom NaCl, urparot BaxHyro
POJIb B TIOJJIEP’)KAHUN KUCIOTHO-IIEIIOYHOTO PABHOBECHS, PETYIUPYET OCMOTHIECKOE
JaBJICHUE COJICP>KAaHUS BIIaTd B TKAHSAX. B opraHu3Me )KUBOTHBIX COJICPKAHUE HATPHUS
BBIIIIE, YEM Y PACTCHUM.
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/Kenezo. B MUTOXOHIPHSIX JKEJIE30 BMECTE C MeObl0 CIYKUT MEPEHOCUUKOM
AJNIEKTPOHOB TMpPU BHEPreTHUECKUX IMpoleccax. BXoauT B cOCTaB MHOXKECTBa
(epMEeHTOB B KauecTBE KOYEPMEHTOB.

Hoo0 BXOIUT B COCTaB TUPOKCUHA — TJIABHOTO TOPMOHA IIUTOBUIHOM JKEJE3bl.
Pacrenusix 3amacaioT HMOJ B COCTaB€ CTPYKTYPHBIX KOMIIOHEHTOB KieTok. OH
MPUHUMAET YYacCTUE B BAXKHEHIIMX METa0O0IMYECKUX MPOLIECCaxX — a30THOM U BOJHOM
oOMeHax, IbIXaHUH U (POTOCUHTETHUYECKOW NesaTenbHocTh. Hegoctatok nona B noyse,
a 3areM W B nuuie oOycioBiauBaeT Ha Ypane, Kapmarax pacnpoctpaHeHue
3a00J1eBaHUI IIUTOBUIHOM KeJe3bl (IHAEMHUUECKUH 300).

Lunk asnsercs kopaxtopom 6osiee 300 pepMEHTOB, TEM CaMbIM PETYIHUPYET
MHOKECTBO  (PU3MOJIOTMYECKUX  TPOLIECCOB:  ydyacTByeT B  oOpa3oBaHUU
NPEIIIECTBEHHUKOB XJIOpOoQuiia, BIUSET Ha MeTabolIu3M YrieBojoB, (ochartoB u
IPOTEUHOB, PENPOAYKTUBHBIE Mpoliecchl, oOpazoBanue aykcuHos, JJHK, pubocom. 3a
CUeT y4yacTus B TOJJEPKaHUMU LEIOCTHOCTH OMOJIOTMYECKHX MEMOpaH IOBBIIIACT
YCTOMYMBOCTh PACTEeHUH K MaTOreHaM, >Kapo-, 3aCyX0- U MOPO30YCTONYHMBOCTD
KyJbTYp NyT€M CTAOWIM3alMUM WX JBIXaHHS, a TaKKe CIOCOOCTBYET YTHIIM3AIMU
docdopa.

Kanvyuii siBAsieTcs TIaBHBIX XMMHUYECKMM KOMIIOHEHTOM TKaHEW OIOpHO-
JIBUTATEIIbHON CUCTEMBI )KUBOTHBIX. B pacTeHUsAX y4acTBYET B YIJIEBOJHOM U a30THOM
oOMeHe, CIITMBAET NMEKTUHBI B CTPOECHUHU KIIETOUHON CTEHKHU.

Kanuii coBmectHO ¢ pochopoM U a30TOM COCTABIIIET OCHOBY MHHEPAIHLHOTO
NUTaHUS pACTeHUM; MPUHUMAET yyacTHe B (POTOCUHTE3€, BIUSET Ha OOMEH YTJIEBOIOB,
azota u gocdopa. [lpu HegocTaTKE Kaausi B MOYBE PE3KO CHIKAECTCS YPOKaWHOCTH.
Bo Bcex opranm3Max Kajaui ydacTByeT B BOJHO-COJICBOM OOMEHE.

Cepa BXOAWT B COCTaB BCEX KHUBBIX OpPraHU3MOB, TaK KakK SBISETCS
KOMITIOHEHTOM O€JIKOB, B MOJIEKYJSPHON CTPYKTYpPE KOTOPBIX UTPAET BAXKHYIO POJIb.
BxoauT B cocTaB HEKOTOPBIX TOPMOHOB (KaJbIIUTOHUH, UHCYJIMH), AHTUOKCHUIAHTOB
(TTyTaTHOH) W BUTAMUHOB (THAaMUH, OWOTHH). OTOT SJEMEHT MOTJOMIACTCS
pacTeHHSAMH TOJBKO B OKHCIIEHHON GopMme — B Bujie cyabar-uona (SO4%).

Ha ceromnsmHuii 1eHb OCTPO CTOMT IpoOJieMa 3arpsA3HEHUs OKpY’Karomien
cCpeAbl YYXIbIMU €l BEIIECTBAMM M XUMHUYECKHMMH 3JIEMEHTAMU B UYPE3MEPHBIX
KoJnu4yecTBax. B psme wuccrnenoBaHuWil IMOKa3aHa BbICOKAash YYBCTBUTEIBHOCTD
MHKPOOPTraHU3MOB, NPOCTEHIIUX M PACTEHHM K JIEUCTBHUIO TSXKEIBIX METAJUIOB,
dochopoprannvecknx MOUIIOTAHTOB, MECTULUAOB. B Hacrosiiee BpemMsi MHOTHE
BBICOKOTEXHOJIOTMYHBIE TPOU3BOICTBA UCIIOIB3YIOT PEAKO3EMEIBHBIE 3JIEMEHTBI, TEM
CaMbIM SIBJIIFOTCS TJIABHBIMM UCTOYHUKAMU MX MOCTYIUICHHS] B OKPYKAIOIILYIO Cpeny.
Hopmatuel coaepxkanuss P33, K KOTOpPBIM OTHOCHUTCS JIaHTaH W LEpUN, B
KOMITOHEHTaX OKPY’Kalolllel cpeibl 10 CUX MOop He pa3paboraHbl. B nenom, naHHsble,
nonydeHHble CeicomsituHo M.A., OmprkoBoit A.C. m Kosame E.B. (2022)
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JEMOHCTPUPYIOT, YTO CUCTEMATUUECKU OJIU3KHUE OpraHu3Mbl (IIMaHOOAKTEPUH ) MOTYT
OTJIMYAThCSI JAPYr OT Jpyra 4YyBCTBUTEIBHOCTHIO K TOKCHUKaHTaMm. Peakiuu Ha
xumuyeckue HakTopbl GOPMUPYIOTCS Y KaxA0TO BUJla CIEIU(UUHO, B COOTBETCTBUU
C ero TpoUUYeCKUMH OCOOCHHOCTSIMU, OMOPUTMAMHU, MECTOM B HKOCHUCTEME H
MHO>ECTBOM JIPYTUX D3KOJOTUYECKU M HSBOJIOIMOHHO 3HAYUMBIX MapaMmeTpoB. C
OMOXMMHMYECKONM TOYKM 3pEHUS NPUYMHAMHU  MEXBUJOBBIX  pa3Iu4yuil B
BOCIIPUMMYMBOCTH K TOKCUKAHTaM Yallle BCETO SBJISIIOTCS OCOOEHHOCTH B CTPYKTypax
OEJIKOB U COZepKaHUE KUPA B OPraHU3MeE.

9.2 IlpakTuHyeckasi 4acTh

JlabopaTopHasi padota 17. Onpeodenenue cooeprcanus MuHepaIbHbLX 6eULeCE 6
PacmumenbHoOM U HCUGOMHOM CblPpbe

Ileny: HayuuTbcs ONPENENATh HAIMYUE XUMHUYECKHX JJEMEHTOB B
OMOJIOTUYECKOM MaTrepHualie, COBEPIICHCTBOBaTh HABBIKM pPabOTHl C XUMHUYECKOU
IIOCY/10M, peaKTUBaMH.

Obopyoosanue: CTakaHYMK C TPUTEPTON KPBIIMIKONW M TUIOCKUM JHOM, BECHI,
CYIIMIBHBIA TIKad, IKCUKATOp, CIUPTOBAas TOpesika, TUTIIU, OyMaxHble (UIBTPHI,
mydenbHas Teub, MINTA, BBITSHKHOM mikad, neHTpudyra, BoasHas OaHs, MEpHBIN
IWIMH]IP, MUKPOOIOpETKa.

Peaxkmuegwbi: cemeHa 371aKOB, MOJIOKO, MBIIIEYHAs] TKaHb, KOHIICHTPUPOBAHHAS
a30THas KucioTta, nepekuch Bogopoaa 3%, 10%-ubiii pactBop NH4NO3, 96%-nbrit
sTiiioBbIN crupt, 2%-Hb1ii pactBop NHaNO3, 4%-Hb1it pacTBOp IIaBEIEBOKUCIOTO
aMMoHus, 1 H pacTBOp consiHor kucioThl, 0,1 H pactBop KMnQO4, KOHLIECHTpUpPOBaHHAS
CEpHasi KUCJIOTa, PACTBOP BUHHON KHUCIIOTHI, PACTBOP TeKcaruapokcoantTumonara(V)
KaJusi, pacTBOpP a30THOM KHUCJIOTHI, paCTBOP HUTpaTa cepedpa, ximopuaa oapus, 0,5%-
Has COJISTHAsI KUCJI0Ta, pAaCTBOP pOoAaHKIa Kallvs, aMMHUaKa, rekcaraHodeppara Kanus
(>kenTol KpOBSHOW COJIM), KOHUEHTPUPOBAHHBIM pacTBOp ammuaka, 10%-Has
YKCYCHasi ~KHCIIOTa, pacTBOp OKcajaTa aMMOHHMs, MarHe3ualbHas CMECh,
MOJIMOICHOBBIN PEaKTHUB.

OnsiT 1. Onpeaesnenue 3061 B CeMEHAX pacTeHU
Xoo skcnepumenma:

1. ®dapdopoBbie TUTIIH HEOOXOAUMO MPOKATUTH U B3BECHUTh.

2. [TomecTuTe B TUTJIb HABECKY CBEKEPA3MOJIOTHIX ceMsiH (2—5 r). CMouunTe
ATUJIOBBIM CIIUPTOM M MIOCTABbTE HA JIEKTPOIUIUTY B BBHITSHKHOM HIKady.

3. [logoxrure coupT M MOCJE TOTO, KAK OH BBITOPUT, BKIIOUHUTE IUIUTY.
Coxuraiite pacTUTENBHBIA MaTepUal B TeueHne 30 MUHYT.
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4. [Tocne Toro, Kak Bald HABECKU OOYTIWINCH, B KQXKIbIH TUT€b 100aBbTE
1o 5-8 Karelsib KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI (MOKHO 3aMEHUTh PACTBOPOM
MEPEKUCU BOAOPO/Ia UM aMMOHHMS).

5. [locTaBpTe THrIM B My(enbHylo neub npu temmeparype 100 °C, mo
BhITIapuBaHusi okuciutened. [locne moBeickTe TemmepaTypy ao 600 °C na 20-25

MUHYT.
6. JlocTaHbpTE TUIIIM U OXJaAUTE B dSKcUKaTtope 30 MUHYT.
1. B3BecbTe THTENb ¢ TOUHOCTHIO 40 0,5 MT.

3aoanue:

A. TlpousBenute pacuer copepx aHus 306l B ceMeHax (B %).
b. IlpouentHoe coiepkaHue 30Jbl NEPECUUTHIBAIOT HA CYXO€ BELIECTBO,
100 cpa3y MCHOJIb3YIOT BHICYIICHHBIA MaTepual.

OmnpbIT 2. OnpeaesieHne KAJIbLUHUA B MOJIOKE

Xo0 skcnepumenma:

1. B nepByto nentpudyxuyto npoOupky npuiieite 1 Mia cmMecu MoJoka U
TUCTUILTUPOBaHHOM BobI (1:9).

2. Bo BTOpYy10 npoOupky — 1 M1 BOJBI.

3. B xaxayro npobupky no6asere 0,5 M pacTBOpa I11aBeJIEBOr0 aMMOHWUS,

nepemeniante u octaBbTe Ha 30 MUHYT, a 3aTeM HeHTpudyrupyite 10—15 MunyT npH
2,5 ThIC. 060pPOTaX B MUHYTY.

4, Hanocagounyro >KMAKOCTh aKKypaTHO CIHTh, a JIyYllle OTCOCaTh
J03aTOPOM.
d. [Tpunuts B 006e mpobupku 1mo 4 M pacTBOpa aMMHUaka sl yJajieHUs

OCTaTKOB I11aBEJIEBOKKCIIOTO aMMOHUS U3 OCAJIKa.

6. Caoa nentpudyrupoath 8—10 MUHYT.

7. [TpomotiTe ocaok IBaXK/bI, YAASS MPU STOM HaJI0CAT0YHYIO KUIKOCTb.

8. JloGaBpTe B Kaxayr0 MPOOMPKY Mo 1 M pacTBOpa CEpHOM KHUCIOTHI,
pasMelIanNTe CTEKISHHOM Tmamo4ykol. He BpIHMMaWTE MNAJIOYKy MOKA OCaIOK
MOJIHOCTBIO HE PAcTBOPUTCA!

Q. [TpoGupku ¢ mamovYkaMu MOCTAaBbTE HA TOPSUYIO BOJSHYIO OaHIO Ha 3—4
MUHYTBI, TIOCIIE YETO TOPSYUE PACTBOPHI TUTPYIOT M3 MHUKPOOIOPETKH PACTBOPOM
MepMaHTaHaTa Kaius J0 MOSBICHUS cI1ab0-pO30BOTO OKpAIIUBAHUS, YCTOWYMBOTO B
T€YEHHE | MUHYTHI.

3aoanue:

A.CopnepxaHne KaJIbIUs B MOJIOKE BEIYUCIUTE 10 hopMyIIe:
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_02-(a—b)-100
B 0,1

I'ne:

X — KOJIMYECTBO KaJBIUSA B MOJIOKE, MI'%,

0,2 — xonuuecTBO Kaublus, cooTBercTBytomee 1 miu 0,01 H pacTBOpa
TepMaHTaHaTa, MT,

0,1 — coneprkanue MoJioka B 1 MJI pa3BeJIEHHOTO MOJIOKa, M,

A, b — xommuyectBo 0,01 H. pactBopa KMnO4, wu3pacxogoBaHHOTO Ha
TUTPOBAHHUE ONBITHON U KOHTPOJIBHOM MPOOBI, MJI.

b. Pe3ynbratel 3aHecure B TaOIHILY

Ne ipoOwI a, MII b, M X, Mr%

B. Cnenaiite BBIBOJIBI 11O OMBITY.

OnbiT 3. KayecTBeHHOE OTKPBITHE BAKHEHIIIUX 3JIEMEHTOB, BXOASIINX B COCTAB
JKMBOTHBIX TKAHEH

Xo0 skcnepumenma:

1. S I MBIINIEYHOW TKAHU WA KPOBH

ITIOMCCTUTC B THUICIb H Harpel‘/’ITe Ha IINIaMCHH I[Hﬂ 06Hapy>KeHHﬂ

rOpeNKkH 0 TOJHOro oOyriamBaHus (moka He MaKpO— M MHKPOSJICMCHTOB
HCCIIEYEMYIO TKaHb
HEO0OXO0IUMO MOJIBEPTHYTh

MUHCpAJIN3alluu CYXHUM IIYTCM,

MPEKPATUTCS JIBIM).
2. [locne  oxmaxnaeHus  TUTIAS B
HKCHUKATOpe O0Opa30BaBIIMICS YTOJb MOBTOPHO

SKCTparupyiiTe HeGOMBIIMMH HOPLIUAMHU ropsueii ~ cHadana 70 obpasoBanus

BOJBI, a BOAHBIE BHITSKKH NpodunpTpyiite. B~ YI/IHCTOTO OCTaTKd, a 3aTeM 110

BOJHBIX BBITSKKAX OylyT HAXOAUThCA Xjaopuapl —TOTHOTO O3OJICHHA.
IEIOYHBIX METAaJJIOB, KOTOpBIE
O0OHapY>KUBAIOTCS CIEAYIONUMU XUMHUYECKUMHU PEAKIIUSIMHU:

2.1.0mkpoimue K*. IlpoOa, conepskaimias MOHBI Kalus, OKpAallWBaeT IUIaMs B
(bHOIIETOBBII TIBET.

[Tpu moGaBeHnM pacTBOpa BUHHON KUCIOTHI 00pa3yeTcs OeNblii KpUCTAIITNYSCKUN
0CaJIOK.

2.2.0TkpbiTHe Na®. IIpoba, comeprkaiias HOHbI HATPHS, OKPAIIMBACT IIaMs B
YKEJTHIN LBET.

[Ipu noGaBneHuu pacTBOpa rekcaruapokcoantTumonata(V) kamus oOpasyercs

OeJblid KPUCTAINTMYECKUN 0CaIOK.
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2.3.0mkpormue CI. Ilpu noGaBieHMM K BBITSDKKE, MOJKHCIEHHONM a30THOMN
KHCIIOTOM, pacTBOpa HUTpaTa cepedpa oOpasyercs Oesblid TBOPOKHUCTHIN OCaOK.

2.4.0mkpoimue SO4>. Tlpu noGaBieHMH pacTBOpa XJiopuaa Oapus oOpasyercs
Oebli KPUCTALTUYECKUN 0Ca/IOK.

3. VYronap, KOTOpBIA oOcTajcs Ha QWIbTpE TOCHE HKCTPArupoBaHUS
HE0OXOIMMO BBICYILIUTD, & 3aT€M MPOKAJIUTh B TUTJIE J0 MOJTHOIO OXOJIEHUS.

4. 3ony pactBoputre B 0,5%-HOU COJIIHOW KHCIIOTE M NpopuibTpyiTe. B
MOJIY4eHHOM PacTBOPE HAXOIATCS MPEUMYLIECTBEHHO (ocdaTbl METamnoB BTOPOU
Ipynnsl U COJNM TPEXBAJIEHTHOTO kese3a. KauecTBEHHble peakiuu s UuX
OoOHapy>KeHUs:

4.1.06napyscenue Fe3*. Ilpu no0asieHnu K HeOOIBIION YaCTU PACTBOPA POJAHUIA
KaJusi HaOJII01aeTcsl KpOBABO-KPACHOE OKpaIIMBaHUE.

[Ipu noOaBneHun pacTtBopa rekcanuaHodeppara Kainus HaOMOIaeTcs CHHee
OKpallliBaHHE.

4.2.00napyscenue Ca?*. OcCTalbHYI0 4YacTh COJSHOKHCIIOIO pPacTBOpa 30JIbI
HEUTpAIU3YHUTE PaCTBOPOM aMMMaKa J0 MOSBICHMS JErkou MyTH. lIpunenrte k sToin
’KE CMECH pacTBOp okcainata aMMoHus. OOpa3yeTcst Oenblii METKOKPUCTAIIITMYECKUI
0CaJoK.

4.3.06napyscenue Mg?*. Ocaiok, IOIYUYEHHBINH B IPEABIIYIIEM OILITE, OTAEIUTE
¢unbTpoBanueM. K dunbrpaty no6aBbTe KOHIICHTPUPOBAHHBIM PACTBOpP aMMHAaKa.
OO6pazyercs Oenblii KpUCTATIMYECKHUI 0CaI0K.

4.4.06napyscenue POs>. Ocanok, MOTyYEHHBIN B IPEIBIAYILEM OILITE, OTAEIUTE
dbunsTpoBanueM. dunbrTparT pasgenure Ha 2 dacth. K mepBoit  mpuiieiTe
Mar"e3uaiabHyto cMmech. O0pa3zyercs Oemblii KpUCTaNIMYEeCKU 0CaIoK.

Ko BTopo#i wactu — MOMMOJEHOBBI peakTUB. MemieHHO oOpasyeTcs >KENThIN
KPUCTAJUTMYECKUN OCATOK.

3aoanue:

A.CrnenmaliTe KOHCIIEKT OIIBITA U BBEIBOJI.
b. Cnenatite BBIBOJIBI IO paboTeE.

BOHpOCLI AJId CAMOKOHTPOJIA:

1. JInsi 4yero mpOBOAST TMPEABAPUTEIBHOE O30JICHHE OHUOJIOTHYECKOTO
Marepuaia nepej onpeieIeHueM MUHEPAIbHbIX BEIIECTB?

2. Ponb MUKpPOA7IEMEHTOB B )KU3HU PACTCHUM.

3 Ponb Makpo3n1eMEHTOB )KU3HU KUBBIX OPTaHU3MOB.

4, Ponb MUKPO3TIEMEHTOB B )KU3HU KUBOTHBIX.

9) UYto Takoe yabTpaMUKpPOIJIEMEHTHI?
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6.  Kakue s1meMeHThl NPUHUMAIOT y4acTHE B PEryJsiiuU BOJHOIO OajlaHca

KJIETKHU?

7. Kaxkue ¢pynkunu B opranusme BeInoaHsAeT hochop?

8. UYTOo NOHUMAIOT MO/ MOHATHEM «OHODUIBLHOCTUY?

9.  UYro npoHCcXOAUT C TOKCUYHOCTHIO AJIEMEHTA TP BHICOKUX €TI0 3HAUCHHSIX
onoduiabHOCTH?

10. 3amonmHuTe B TeTpaau

TabIuIy,

HOJIb3YACh

MaTepHualaMu,

NpCACTAaBJICHHBIMHX B IIPAKTUKYME, a TaKXKE CTOPOHHHUMHU PCKOMCHAOBAHHBIMU

UCTOYHUKAMM:
DJIeMEHT dopma, B KOTOPOH OH Poub gns Posb st
BCTPEUYAETCS B )KUBBIX YKUBOTHBIX pacTeHui
OpraHu3Max, COeJJMHECHUS
B COCTaB KOTOPBIX BXOJUT
Kannii
..M T.J.
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JONOJIHUTEJIBHBIE YYEBHO-
METOANYECKHUE MATEPHUAJIBI

3AJIAUYMA 110 PA3JIEJIAM
Pasznen 1. JInnuanl

1. VY B3pocioro Myx4uHbl ¢ Maccoil Tena 80 Kr KupoBasi TKAaHb B HOPME
coctaBisieT B cpenHeM 20 kr. M3 Hux okono 65% cOoCTaBISIIOT TPUALMITIIULIEPHUIBL.
[locne Habopa Beca BCIEACTBUE OKUPEHHSI Macca MY>KUMHBI BbIpociia 10 160 kr. Bo
CKOJILKO pa3 coJiepkaHue >KUPOBON TKaHW OYyJEeT MpeBbIIaTh HOPMY M 4emy OyJneT
paBHa Macca TPUAIWJITIIUIIEPU/IOB B HEH B OPraHU3Me MYXUYUHBI TIOCIIC OKUPEHUS?

2. B coctaB MaprapuHa BXOJUT TPUCTEAPUH, MAacCOBast 10151 KOToporo 60%,
U TpHoJIeuH ¢ MaccoBoi nosei 40%. Kakoit 00beM Bo10po/1a, U3MEPEHHBIN TP H.Y.,
noTpeOyeTcs JIJIsl MOTYyYeHUsI TaHHOTO COpTa MaprapruHa Maccoit 1 T u3 tpuoneuna?

3. B cocrtaB xumakoro Mblia BXOAUT creapar kanusa. Kakas Macca
TUAPOKCUIA Kallusli U TpUCTeapuHa NOoTpelyeTcs sl MOJIy4eHMsI cTeapara Kaus
maccoit 100 kr, ecnu BbIxoj mpojykTa cocTtaBisieT 90% wu3-3a MpOU3BOJCTBEHHBIX
noTepb?

4. Kakyto maccy riuuepuHa MoxkHo mnonyuuth U3 500 r Tpucreapuna?
Boixon riunepuna paseH 85%.

d. VYcTaHOBUTE COOTBETCTBUE MEXKIAY KOHCUCTEHLIMEH JIMOUAOB H
npeobnanaromumu B ero cocrare JKK:

Koncucrennus nunuaos: A — tBepabie; b — xuakue (Macio).

Kupnsie kucnotsl: 1 — cTreapuHoBas; 2 — JIMHOJICHOBAs; 3 — apaxujoHOBas; 4 —
MaJbMUTHHOBAsA; 5 — OJIeMHOBasi; 6 — NUHOJEBas; 7 — MaJIbMHUTOOJEUHOBas, & —
MUPHUCTUHOBAS.

Pasnea 2. YraeBoabl

1. MaccoBast gonsa kpaxmana B kaptodene paBHa 25%. Kakyrwo maccy
[JIFOKO3bl MOKHO TMOJYYUTh U3 KapTo(ess Maccoil 2 TOHHBI, €ClI €€ BBIXOJ PaBeH
80%?

2. Boixon ciuprta npu npou3BOACTBE €ro U3 3epHa coctaBisieT 85%. Kakyto
Maccy 3epHa ¢ MacCOBOM Joyiei kpaxmaiia B 3epHe 70% Hag0 B3ATh JJIsl TIPOU3BOJICTBA
100 xr crimpTta (3Tanon — 96%)?

3. Conepxxanue caxapo3bl B caxapHoil cBekiie — 22 mac.%. Kakyro maccy
caxapa MOXHO TONY4YuTh w3 1 T cBeknbl? [IponM3BOACTBEHHBIC TIOTEPU TPU ITOM
cocTaBisitoT 30%
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4, B xoxe xumMuyeckon peakuuuy III0KO3bl, IOJIYyYeHHOHM n3 8,1 T kpaxmana,
1 M30bITKa aMMHAYHOTO pacTBOpa oKcujaa cepedpa monyuuiu 10 r MeTarIn4eckoro
ocaznka. Paccunraiite BBIXOJ IJIIOKO3bI, YIUTBIBAsA, YTO BBIXOJ ITPOJYKIMU BO BTOPOM
peakuuu paseH 100%.

Paznen 3. HykiienHOBbIE KHCJIOTBI

1. benok coctout u3 100 aMMHOKHCIOT. YCTaHOBUTE, BO CKOJBKO pa3
MOJIEKYJIIpHAsE Macca ydacTKa IeHa, KOAMPYIOLIEro JaHHBbIM O€JOK, MpEeBbIIIAeT
MOJIEKYJISIPHYIO Maccy Oelka, €Clii CpeIHsisl MOJEKYJsIpHas Macca aMUHOKUCIIOTHI —
110, a nykneoruna — 300. OTBeT nosicHUTE.

2. Bo ¢parmente ognoit nenu JJHK azoTucTteie o0cHOBaHUS pacioiokKeHb B
nocinenosarenbHocT: AAI'THTALI TATI'. Iloctpoiite uemnb, KOMIJIEMEHTAPHYIO
JAHHOM IIETH IO MOCJIEI0OBATENHHOCTH a30TUCTBIX OCHOBaHMH. OrpeenuTe: a) KakoBa
mmuHa 3toro gparmenta JIHK (B HM); 0) CKONBKO COIEPKHUTCS HYKIEOTHUIOB (TI0
ortaenbHocT) B 3Toi JIHK (B %). Paccrosinne Mexay COCEIHMMH HYKJICOTHIaMHU
paBHoO 0,34 HM.

3. Paccuuraiite maccy Mosekyisl AByxuenodeunoit JJHK nporsskeHHOCTBIO
ot Tromenu 1o ExatepunOypra (301 kM mo mpsiMoii), eciid OJlHa HYyKJICOTHIHAS Tapa
umeeT Maccy 102! r, a pasmep onHOI HykIeoTHAHON mapsl — 0,34 HM.

4, Hyxneornaubii  ananu3  ayxuenodeynou JIHK — mokazan, d4ro
colepkaHue aJeHuHa B ee cocTaBe paBHO 23% oOT oOmiero yuciaa a3oTHCTBIX
ocHoBaHui. Kakas nons (%) npuxonurcst Ha TyaHUH?

Pasnen 4. beakn

1. Bropuunas ctpykrypa 0enka CoIepKUT o-CIIupatb, IJIuHA KOTOpon — 5,4
HM. CKOJIbKO BUTKOB OHa coJepKUT? CKOJIbKO aMUHOKHUCIOTHBIX OCTaTKOB BXOAUT B
COCTaB MOJICKYJIbI JAHHOTO O€JiKa, €CJIM U3BECTHO, YTO €€ HECITUPATM30BaHHAS YaCTh
coepKUT 19 aMUHOKHUCIIOTHBIX OCTATKOB?

2. CKOJIBKO OCTaTKOB aMUHOKHCIIOT BXOJIUT B COCTaB OEIIKOBOW MOJICKYIIBI,
I7I€ O-COUpaIb COJNEPKUT 125 BUTKOB, TEM CaMbIM 3aHHMMasi LIEHTPAJIbHYIO 4YacTh
MouteKyJbl? KOoHIIeBbIE HECTIMPATU30BaHHBIC YUYACTKH MPU dTOM COCTOST U3 22 u 24
AMUHOKHCJIOTHBIX OCTATKOB COOTBETCTBEHHO.

3. HanMonekynsipHbIii KOMILJIEKC CBHIBOPOTOYHOIO albOyMHWHA MOJIOKA C
AKUPHOUM KUCIOTON MMeeT MoJeKyapHyto Maccy 68 400 Jla. Cpennsiss MmosiekysapHas
Macca OJJHOr0 aMMHOKHCIIOTHOTO ocTaTka paBHa 120 [la, a macca )KUPHON KUCTIOTHI —
8400 la. Omnpenennute KOIMYECTBO aMHUHOKHCIOTHBIX OCTATKOB B MOJIEKYJE 3TOTO
oenka?
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4. [Ipu ucnosnb3zoBaHUM OUYPETOBOrO METOJa ObUIO YCTAaHOBIJIEHO, YTO Y
CTaHJApTHOrO pacTBopa Oeika, nMeromero KoHeHTpauuto (Cer) 25 1/11, noraomeHue
ceera npu (oromerpun (E.) paBuo 0,050. Omnpenenure KOHIIEHTpAlUio Oeilka B
ceiBOpoTke KpoBu ((C,), eciu 1mpu (HOTOMETPUU €ro TMOTJIOIICHHUE CBeTa
(E,) coctapisiio 0,175.

5. Mornekyina OpPOMHCYJIMHA 4YEJIOBEKA CONEPXKHUT 84 aMHHOKHCIOTHBIX
ocratka. [locne yacTMYHOro MpOTEOJiM3a MPOMHCYJIWH MPEBPALIACTCS B HHCYJIUH.
CKOJIbKO aMUHOKHUCIIOTHBIX OCTATKOB COJAEPKUT OTILEIICHHBIN MOIUNIEenTu?

6. Monekyna rinoQysipHOro 6eka COAePKUT 225 aMUHOKUCIOTHBIX
OCTaTKOB U UMEET BTOPUUYHYIO CTPYKTYPY B BUJIE o--crivpain. Ha Hecnimpann3zoBaHHYIO
9acTh MOJICKYJbI npuxoautcs 20% aMUHOKHCIOTHBIX OCTaTKoB. (CKOJBKO BUTKOB
UMEeT CIUPATU30BaHHAS YaCTh MOJIEKYJIbI?

7. MonexkynsipHass mMacca Oenka paBHa 129000 Jla. Yemy Oymer paBeH
KOA()(PUIIMEHT MOJTUKOHICHCAITUN JAHHOW MOJIEKYJIbI?

8. Mouekyna TpomokoJlareHa COCTOMT M3 TpeX MOJUMENTUIHBIX LIETeH,
KaXaass M3 KOTOpbIX coaepkuT mnpumepHo 1000 aMUHOKUCIOTHBIX OCTaTKOB.
MonekynsipHas macca Tponokosuiarena cocrasisietr 285 000 [a. Onpenenure, Kakoil
IPOIIEHT 3TOM MAcChl MPUXOAUTCS HA JOJIFO TIUIMHA, €CIU €ro MOJEKYJIsIpHas Macca
paBHa 75 [la.

9. [Tpu ouncTke Oeska UCTIOIB30BATIN METO Tenb-hunbrpauu. [Ipu sTom
coliepkanue OaymtacTHbIX 0enkoB cHu3uiIoch Ha 40%. Kakyrlo KoHIIEeHTpaluoo Oenka
UMeJ HCXOJHBIA OENKOBBIM pPacTBOP, €CIM IOCIE OYHCTKH CcojlepkaHue Oeika B
dbunsTpaTe cocTaBisiao 72 v/n?

Pa3nen 5. @epmeHTHI

1. Ilepeuncnute (epMeHTHI, PaCIIEILISIONIME TENTHAHYIO CBA3b. Kakopa
Ouonmorudeckas poinb dTuX (epMeHToB? HamumumTe ypaBHEHHME T'MAPOIM3a
TJIMLUIATaHAUIA3UHA.

2. VYpeasa yckopsgeT ruaponu3 moueBuHbl B 10'* pas. Cuemaiite pacuer,
CKOJIBKO HYKHO JIeT ISl THAPOJIM3a MOYEBUHBLI O€3 ypeasbl, €Clld IOJ JeHCTBHEM
ypeashl 3TO KOIMYECTBO MOYEBUHBI THAPOIU3YETCS 33 5 CEKYHI.

Pasznen 6. BuramuHbl

1. Hanumute nojaHble XMMUYECKUE Ha3BaHUS JaHHBIX BUTAMUHOB:
ButaMuH E, Butamun C, ButamuH P, Butamun By, Butamus B1o, BuTamun H (B7),
ButaMuH D, Butamun By, BuTamun Bj.
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Pasznen 7. Bropuunbie MeTa00JIUTHI PACTEHU I

1. O603HaubTe K KaKoH rpyImie (BOJ0- WX KHUPOPACTBOPUMBIE) OTHOCSTCS
CJIEIYIOIUE BUTAMUHBI:

Toxodepon (E), ackopounoBas kuciota (C), pytun (P), dunnoxunon (K),
®donueas kucinora (Bg), buotun (H), Kansuudepoin (), Petunon (A).

2. Conocrasbte BemectBo u rpynny HMC, k KOTOpoi OT OTHOCHUTCS:
BemecrBa I'pynna HMC
XWHWH, HUKOTUH, CHHUIDHH, aJNKaJous,
AHTOIIMAH, T€PaHMOJ, MUHEH, SHTapHas TJIMKO3H/I,
KHCJIOTA, aJUIULIVH (dbeHoIbHOE COeIMHEHNUE,

auUpHOE MaCIIO,
OpraHUYeCKUE KUCIIOTHI.

3. CootHecute PUTOrOPMOH U BBITOJIHSEMbIE UM (QYHKIUU:
DUTOrOPMOH DyHKU M

MHIOJIMITYKCYCHAs KUCJIO0Ta (AyKCHH) BBI3BIBAET POCT KJIETOK,
3eaTuH (LIUTOKUHUH) peryiupyer BOJIHbII 0OMeH,
HEeNTUHBIE TOPMOHBI BCTaBOYHBINA POCT MEXI0Y3JINH,
TrUO0CPUIITTUHBI CTUMYJIUPYET JICJICHUE KJICTOK,
abcuu3oBas KMCI0Ta BBI3BIBAET CTApEHUE,
TUJIEH pEryJIupyeT pa3BUTHE KIETKH

Pazgea 8. Opranuveckue Kuca0ThI

MypaBbrHasi KuclIOTa — ciabas OJHOOCHOBHAs KHCJIOTa, HMeEOIas
XapaKTepHBIN pe3Kuil 3amax, oOHapy»eHa B MajuHE W B s0JOKax B BHuE 3upa.
Paccuuraiite pH pacTtBopa MmypaBbrHO# KucnoThl KoHIIeHTpauu 0,04 Mob/.

Pa3znen 9. MuHepajibHbIE BellleCTBA

1. I'emornoOuH KpoBH KpynmHOTo poratoro ckota coaepxkut 0,34% sxenesa.
Boluncnure MUHUMAIIBHYIO MOJIEKYJISIPHYIO MacCy réMOrJIo0OrHa, €CJIM aTOMHas Macca
xenesa paBHa 56.
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2. Monekyna xyiopoduina pacTeHUil conepxurt 2,7% MarHus (10 Becy).
Bbruncinnre MUHUMAIIbHYIO MOJIEKYJIIPHYIO Maccy XJI0poguilia, eCiau aTOMHas Macca
MarHus pasHa 24.

3. B opranuszme B3pocCiOro 4einoBeKa B CYTKHM OOHOBIISIETCS HPUMEPHO
1% sputporutoB. B coctaB remorinoOuHa KpoBu BXoAUT 68% xene3a OT ero o0uiero
coJiep KaHMs B OpraHu3Me, KOTOpoe CocTaBiisieT okoJio 4 r. Kakoe KoiaudecTBo xenes3a
JOJKHO TIOCTYNaTh B CYTKUA C MUIIEH, YTOObI 00€CNEeUUTh CYTOUYHOE OOHOBIIEHHE
SPUTPOLIUTOB 0€3 UCIMOIb30BAHUS HHAOTEHHOTO Kese3a? V3BecTHO, UTO B KUIIIEYHUKE
BcacbIBaeTcs TOJIbKO 10% conmepranierocs B MUILLE KeEIe3a.
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TEMbI PE®OEPATOB U BOITPOCHI IS CAMOCTOATEJIBHOI'O
N3YUYEHUA

CoBpemeHHbIe MP00JIEMbl U OTKPBITUS B OMOXHUMUHU.

3HaYeHUE BUTAMUHOB U MUKPOJJIEMEHTOB B IUTAHUU KUBOTHBIX.
buoxumuuecknii cOCTaB JICKAPCTBEHHBIX PACTCHUM.
buoxuMmuuecknit cocTaB 3epHa 3JIaKOBBIX KYJIBTYD.
buoxumuyeckuii coctaB CeMsiH OCHOBHBIX 3¢pHOO0OOBBIX KYJIBTYD.
buoxumunuecknii coctaB CEMsIH MACIIUYHBIX KYJIBTYD.
buoxuMmuuecknit coctaB OpeXxoB.

O N Ok WwNE

buoxumust u nuieBas IECHHOCTh KIyOHEH kapTodelist 1 TonuHamOypa.

©

broxumus u muieBas MEHHOCTh OCHOBHBIX KOPHEIUIOMOB (METPYIIKa,
MOPKOBb, PEIIUC, pena, peabKa, 1ap.).

10. buoXMMHS M THIIIEBas IICHHOCTh CAJIATHBIX U MPSHBIX OBOIIHBIX KYJIBTYD
(canart, yKpoII, II1aBeib, IITUHAT U JIp.).

11. buoxuMHS U TIUIICBas [ICHHOCTh OBOIIHBIX TOMATHBIX KYJIbTYp (TOMATHI,
OakJia)kaHbl, TIEpel).

12. buoxumwus U nuIIeBas IEHHOCTb OBOIIHBIX KAIYCTHBIX KYJIbTYp (Kamycra
Oesloko4YaHHasl, [IBETHAsI, OproccenbeKasi, KoJbpadu u JIp. ).

13. buoxumwus, nuiieBas W JEKAPCTBEHHAs ILIEHHOCTh JIYKOBBIX OBOIIHBIX
KyJIbTYp (BHBI JTyKa, YECHOK).

14, bBuoXuMHUYECKHI COCTaB OBOIICH: OTYPIIOB, KAOAYKOB, TATHCCOHOB.

15. buoxumuYecKkuil COCTaB W MHUIIEBas IEHHOCTh CAJIOBBIX U STOJIHBIX
KYJbTYD.

16. TpaHC-KupPBHI U HACKIIICHHBIE )KUPHBIE KUCIOTHI B TPOYKTAX MUTAHUS.

17. BnusHue TUNO- W TUNEPBUTAMUHO30B Ha OOMEHHBIC TPOIECCH B
OpraHu3Me KUBOTHBIX.

18. T'opmoHBI U PHIOKpUHHAs cucTeMa. MexaHu3M JIeWCTBHSI TOPMOHOB.

19. ®uToropMoHbI pacTEHUH.

20. buoxumusi opraHoB U TKaHed (Jro0as cucTeMa WIM TKaHb Ha BBIOOP
oOydaromierocsi).

21. buoxumus MOCMEPTHHIX H3MEHEHUW B MBIIIICYHON TKAHHU.

22. buoxumus MOJIOKA W KUCIIOMOJIOYHBIX TTPOTYKTOB.

23.  benkwu, )Kupbl U yTIEBOIBI MOJIOKA

119



HNPUT'OTOBJIEHHUE PACTBOPOB U PEAKTHUBOB

[Ipu npurotoBieHun NY%-HBIX pacmeopos cvlnyuux eeujecme no macce
HE0OX0IMMO TPUJIEP)KUBATHCA cienytouiei cxemol: 1% npuHumaTth 3a 1 T BellecTBa
Ha 99 M1 TUCTUIIITMPOBAHHOM BOJBI.

Hanpumep, ansa npurorosnenus S0 M 5%-Horo pactBopa rr0K03bl HEOOXOAUMO
B3ATh 2,5 rpaMma riatoko3bl U 47,5 mit Boabl. g npurotosienus 100 mit 1% pactopa
MaJIbTO3bl — | T ManbTO3bl HA 99 Mi BoAbl. A miis npurotoBieHust 20 M pacTBopa
15%-n0oro KOH — 3 r mienoun Ha 17 M1 BOJEL.

Pabouuii pacmeop uooa (0,2 n) roroBaT nyteM BHeceHus 2,57 r noga B 100 mn
96% sTunosoro cnupta. [IpeaBapuTeIbHO HEOOXOIUMO JABAXK/bI TPOBECTH BO3TOHKY
uoja.

Bozconka wooa. K 10 v woma no0GasistroT 1 © MOOUCTOrO Kaiusg U 2 T
NPOKAJIEHHOW OKHUCH Kajblus. CMmech OBICTPO pPACTUPAIOT B YUCTOW CTYIIKE U
NEPEHOCAT B YMCTHIM, XOPOILIO BBICYHIEHHBIM cTakaH. CBepXy CTakaH 3aKpbIBalOT
YUCTOW KPYTJIOJOHHOM KOJOOW, COBEpIIEHHO CYyXOW CHAapyXH, HO HAaIOJHEHHOU
XOJIOJTHOM BOJIOM Jutst myutero oxyaxaeHus. Ctakad ci1abo HarpeBaroT, HOJ IPH 3TOM
BO3TOHSIETCSI M OCelaeT Ha JHE KoyObl B Buie KpuctawioB. Ilocie oxmaxkneHus
CTaKaHa CHUMAIOT KOJIOY Y CUMILAIOT YUCTOM CTEKJITHHON MaT0YKOW KPUCTAIIBI HO/Ia
B Orokcy. IlomydeHHBII MO BTOPUYHO BO3TOHSIOT, HO 0€3 JA00aBIEHUS HMOAHUCTOTO
KaJIUsL.

Ilpuzomoenenue 0,1 n pacmeopa muocynrvgpama nampusn. Oxono 25 T
THOCYJb(haTa pacTBOpUTH B | JHUTpe TPOKUMSAYECHHONM U OXJIAXKICHHOM
TUCTUIITTUPOBAHHON BOJIBI.

Ilpuzomosnenue 0,5 n cnupmosozo pacmeopa KOH. 32 r runpokcua Kaius
pacTBOpsArOT B 20 MJT BOJIBI B MEPHOM K0JI0€ BMECTUMOCTHIO 1 JI 1 IOJMBAIOT JJO METKH
ATUJIOBBIM CIUPTOM. PacTBOp OCTaBISIIOT HAa CYTKHM JUIsi OTCTAaMBAHUSL B 3aKPBITOU
kosbe. [Ipo3pauHblii pacTBOpP OCTOPOXKHO ACKAHTUPYIOT B CKISHKY W3 TEMHOTO
crekna. Monekymnsapaas macca KOH — 56,1, 3To 9nciio 0THOBPEMEHHO SBJISCTCS U €T0
rpamMM-3KBUBalieHTOM. Clie1oBaTeIbHO, COAEpKaHue JIeMCTBYIONIEro BemecTsa B 1 1
0,5 1 pactBOpa paBHa — 28 r/1. OxHAKO, COAEPIKaHNE BOJBI B TIPETapaTe eaKOTO Kallu
MOXxeT gocturatb 15%, nmenHo noatomy Mol 6epem 32 r KOH Ha 1 nutp Bogsl.

st npuzomoenenus 100 ma 0,5 n pacmeopa HCl neodoxoaumo B3a1h 1,823 ¢
koHIeHTpupoBanHoi HCI| npuinuTh B MEpHBIN HUIUHADP C BOJOHM U JOJHMTH 10 METKU
(100 mut) IUCTUIIMPOBAHHOM BOOM.
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Peaxmue Cenueanoea — 0,5%-ubiii pacTBop pesopiuHa B 20%-HOU coissHOU
kucinore. Jns npuroroBinenuss 20%-wnoit conamon kucaromwr Oepyt 213 wmn
KOHIICHTPUPOBAHHOM COJITHON KUCIIOTHI M TOBOJSAT 00BbEM KHCIOTHI BOAOH 10 500 Ml

Pacmeop unouzoxkapmuna. agurokapmun B konudectse 0,1 r pactuparor B
dbapdhopoBoil cTynke U pacTBOPSAIOT B 5 MJI KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI.
PactBop nepenocsaT B MepHyto koi0y Ha 100 Ma 1 1OBOJAT BOAOW A0 METKH, MOCIE
4yero GuibTPyIoT Yepe3 OyMaxHblid puiibTp. XpaHUTh B XOJIOJAHOM MECTE B MOCY/IE U3
TeMHoro ctekia. Cpok rogHoctu He 6omee 10 nHei.

0,001 n. pacmeop 2,6-ouxnopgpenonunoogpenonama nampusn. 0,05-0,08 r 2,6-
TuXJaopdeHoIsATa HATPUS PACTBOPSIOT MPUONIHM3UTEIBHO B 150 M ropsuei,
NPEIBApUTETHLHO MPOKUIISTYCHHOH B TeueHHEe 30 MUH BOJIBI, OXJIK/IAFOT 10 KOMHATHON
TeMIIepaTyphl, JI0BOAAT o0beM g0 200 M1 TOM K€ OXJaXACHHOM BOJOM,
NEPEMEIIIUBAIOT U QUIBTPYIOT B TEMHYIO CKISHKY. PacTBOp XpaHST B XOJIOAWIBHUKE
e 6osee 10 nHEI.

Tutrp ycranaBnuaroT no pabouemy pactBopy (0,1 /1) B nAeHb npoBeneHUs
UCHIbITaHUs. B KO0y MU TUTPOBAaHMS BHOCST INMHUIIETKOW | MJ1 paGodero pacTBopa
aCKOpOMHOBOM KHCIOTBI, 9 MIJI JUCTWUIMPOBAHHOM BOJABI W OBICTPO THUTPYIOT
pacTBopoM 2,6-auxiiopeHonuHA0PEeHONsATa HATPHUS O CBETIIO-PO30BOM OKPACKH, HE
ncuesaromiei B reueHue 15-20 c.

OOHOBPEMEHHO MPOBOAST KOHTPOJBHOE HCIbITaHue. Jjist 3Toro B KONOy JUist
TUTpoBaHus BHOCAT 1 mi 2%-Horo pactBopa HCI, 9 Mi1 AMCTHIIIIMPOBAHHON BOJBI U
OBICTPO THUTPYIOT pacTBOpoM 2,6-muxinopdeHonuHaodeHoaATa HaTpus. Tutp
pactBopa 2,6-muxiopdeHonnHI0(eHOATa HATPUS B MI' aCKOPOMHOBOM KHCIIOTHI,
SKBUBaJICHTHOr0o 1 wMi  pactBopa 2,6-guxiopdeHonuHaodeHoIsITa  HATPHs,
BBIYHCIISIIOT 110 (hopMyIIe:

m

=yiv2

rIe m — mMacca acKOpOMHOBOM KHCIIOTHI, cojaepxarieiicss B 1 mi pabodero
pacTBopa, MT;

V1-  o0wbem  pactBopa  2,6-guxiopeHoNUHAO(PEHONATA  HATPHS,
M3pACcX0JIOBAaHHBIN Ha TUTPOBaHUE Pab0OYEro pacTBOpa aCKOPOMHOBOM KHUCIOTHI, MIT,

V2—-  o0bem  pactBopa  2,6-guxiopeHomMHAO(PEHONATA  HATPHS,
M3PACX0JIOBAaHHBIN HAa KOHTPOJIHHOE UCIIBITAHUE, MII.

Pacmeop JIwzona. K 1 r noga 1o6aBisor 2 T MOAUCTOTO Kajusi, pAaCTBOPSIOT B
15 M1 AUCTUIITMPOBAHHOM BOJBI M 3aTEM JIOBOJISIT BOA0M 10 oObema 300 mi.
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Pacmeop 4% H>SO4. JIna npurotoBiienus 200 M pacTBOpa CEpHOIl KUCIOTHI
Heo0xouMo B3Th 8,33 r koHueHTpupoBaHHo HoSOsm 191,67 Mt Boabl.

Pacmeop 1% HCI. JIns npurotoBneHus 1 51 pacTBopa COJSHOH KHCIOTHI
Heo0XouMo B3aTh 32,26 mi koHleHTpupoBaHHoi HCl u 967,74 Mt Bojbl.

Jlist npuroroBienust 1%-uoro pacrBopa ¢penoadranenna 0,5 r pacTBOpsAIOT
B 40 MJI 3TWJIOBOTO CIUPTa U JOBOJAT 0O0BEM PAaCcCTBOpPA TUCTUILIUPOBAHHON BOJIOH 10
50 mu. XpaHUTh MECHII.

Cmanoapmmubslii pacmeop Kogheuna roTOBST CIEAYIOIUM 00pa30M: B MEPHYIO
kos0y obbemoM 25 mi BHocAT (25+1) mr kodeuHa, pacTBOpsIOT B Xjiopodopme,
JOBOJST O METKH U MEPEMEIINBAIOT. | MJI IPUTOTOBIEHHOTO PacTBOpa COMEPKHUT 1
MT KO(enHa.

S%-nan  H2O2. Jlns upuroTtoBienus pabdoyero 5%-Horo pacrBopa
KOHIICHTPUPOBAHHYIO TIEPEKHCh BOJOPOJa pa30aBUTh JAWCTUINIMPOBAHHON BOJOH B
cooTHoIIeHnH 1:5. PacTBOp MCTIOIB30BaTh B JICHD IPUTOTOBJICHHS.

1 n HCl. 1ns npurotosiacHust 10 M1 pacTBOpa KHCIOTHI HE0OX0auMo K 10 M
BOJIbI 100ABUTH 1,1 MJT KOHIIEHTPUPOBAHHOMN KHUCIIOTHI.

3 M pactBop KCI (0ns pH-mempa). 55,95 v conu BHecTH B K010y Ha 250 M1 1
npuiauTh 250 MJT BOJIBI.

10%-nasa HNOg. [{ns npurotoBiieHus: peaktusa kK 170 mut Boasl pruteiiTe 21 Mo
KOHIICHTPUPOBAHHOW KUCIIOTHI.

2,3,5-mpugpenun-2H-mempazonuii xnopucmotii Ui W3y4eHUS aKTHBHOCTHU
JETUAPOreHa3 B CEMEeHaX roToBUTCs qo0asiaenueM 1,5 T va 300 mut BOJIbL.

[Tpurorosnenne 100 mn 0,21 M pacmeopa NasPO4 nHeo6xoaumo cmemats 7,98
r NazPO4-12H20 u 100 mut BoibL.

2%-nwtit pacmeop HPOsrotoBar B pacyete 2 1 BemnecTBa Ha 100 M1 BOABI.
Ilpuzomosnenue mumpoeanHvix pacmeopos

PacTtBops! wenouen. Enkue menoun u ux pacTBOPbI aKTUBHO MOTJIONAKOT BAry
Y YIJIEKUCIOTY W3 BO34yXa, IMO3TOMY NPUTOTOBJIEHHUE W3 HHUX PACTBOPOB TOYHOTO
TUTpa 3aTpyaHeHO. JIydrie Bcero Takue pacTBOPHI U3TOTOBIATH U3 (UKCcaHAIOB. J[7s
aTOrO OEPYT MPOOHPKY C prkcaHagoM TpeOyeMOil HOPMATBPHOCTH 1 MEPHYIO KOJIOY Ha
1 1. B kon0y BCTaBISIIOT CTEKJISIHHYI0 BOPOHKY C BJIOKEHHBIM B HEE CTEKJISIHHBIM
00MKOM, OCTPBIN KOHEIl KOTOPOTO 00pallleH BBEPX.
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Korna 6oex Oyner mpaBUiibHO yJIOKEH B BOPOHKE, amIyJie ¢ (PUKCAHAIOM Jat0T
CBOOOIHO NaAaTh, YTOOBI TOHKOE JTHO aMITyJIbl pa30UIOCh IPH y1ape 00 OCTPhI KOHEI
ootika. [locie 3Toro npoOuBarOT OOKOBOE YIIyOJIEHHE aMITyJIbl U AAIOT COAEPKUMOMY
BbIT€Ub. 3aTEM, HE MEHsA IMOJOXKEHUS aMIIyJIbl, €€ TIIATEIbHO MPOMBIBAIOT XOPOILIO
MIPOKUIITYCHHON TUCTHUILIMPOBAHHOM BOJIOM, OCTYXKeHHOU 10 Temnepatypsl 35-40 °C
Y B3ATOM B TAKOM KOJMYECTBE, YTOOBI MO OXJIaxkaeHuu pactBopa 10 20°C Hamo ObUIOo
Obl 700aBUTh O METKH JIMIIb HECKOJIBKO Kareiab. TUTpOBaHHBIM pacTBOp LIEIOYHU
ClelyeT XpaHUTb B TaKUX YCIOBUAX, KOTOPbIE HCKIIOYAIOT BO3MOXKHOCTH €TI0
CONPUKOCHOBEHHUS C BO3/1YXOM.

Ecnu ¢ukcanana HeT, TUTPOBaHHBIE PACTBOPHI MPUTOTOBIISIIOT M3 MpENapaToB
eakoro Hatpa (i enkoro kanu). Monekymnspuas macca NaOH pasna 40,01, a eqkoro
kanmu — 56,10. 310 4nciI0 OTHOBPEMEHHO SIBIISIETCSI M €T0 TPaMM-3KBUBAJICHTOM.

Yro6sl npuroroButh 1 1 1 H pactBopa NaOH, HyxHO B3sTh 40 I XMMHYECKH
YUCTOTO €IKOTr0 HaTpa, a ans npurotosienus 1 n 0,1 H pacTBopa — B HeciTh pas
MeHbIIE, T. €. 4 1. s npurotoBnenus 0,1 n pacmeopa KOH HyXHO B35Tb 5,6—7,5 T
KOH na 1 1 Bonpl. JlaHHOE KOJWYECTBO IIEIOYH PACTBOPSIIOT B HEOOJIBIIIOM 00BEME
JTUCTHILTUPOBAHHON BOAbI (oKoso 7 mut). Ilociie oTcTtamBaHusi pacTBOP OCTOPOKHO
cnuBaroT (6e3 ocajika) B JIMTPOBYIO MEPHYIO KOJIOY U JOBOJIST IUCTUIUIMPOBAHHOMN
CBEKEIPOKUISTYEHHON BOAOW 10 MeTKU. [IpuUroToBIIEHHBIM pacTBOp XOPOUIO
NEPEMENINBAIOT U TIOMEIIAIOT B OyThUIb, 3AUTUIIIEHHYIO OT TOMAa/IaHUs YTJIEKUCIIOTHI.

[Tocne 3TOro ycraHaBiauBaKOT mump, T. €. TOUHYIO KOHIIEHTPALMIO pacTBOpA.
TuTp MOXHO yCTaHaBIMBATh MO IIABEJIEBOW WM SIHTapHOM kuciote. lllaBeneBas
kuciora (CrH204-2H20) nByxOCHOBHasi, W, CIEIOBAaTEIbHO, €€ T'PaMM SKBHUBAJICHT
OyneTr paBeH TOJIOBUHE MOJICKYJIApHOW. Eciu MolekymnspHas macca IaBeJIeBOM
KHUCIIOTHI paBHa 126,05 1, To ee rpaMM-3KBHBaIeHT Oyaer 126,05 : 2=63,025 .

Nmeronrytocs 1IaBEJIEBYIO KHUCJIOTY cieayer OJIMH-/IBA pasa
MEPEKPUCTAIIIN30BATh U TOJIBKO MOCJIE 3TOTO MPUMEHSTH JIJIsl YCTAHOBKHU TUTPA.

[lepexkpucranau3annio MpoBOIAT CIEAYyIOmUM 00pa3oM: OepyT MpOU3BOJIBHOE
KOJIMYECTBO BEILECTBA, NPEIHA3HAYEHHOE ISl NMEPEKPUCTAIIU3ALNNA, PACTBOPSIOT
HarpeBaHUEM, CTaPAsICh MOIYIUTH BO3MOXKHO OOJIBIITYIO KOHIICHTPAIIMIO PACTBOPA WU
HAaCBIIICHHBIA pacTBop. llpm HEOOXOAMMOCTH 3TOT pacTBOp (GUIBTPYIOT Yepes3
BOPOHKY /I Topsiyero (GubTpoBanus. @unbTpat coOuparoT B Koa0y DpiieHMeiiepa,
dbapdopoByrO HaIIKy UK CTaKaH.

B 3aBucuMocTH OT XapakTepa KpPUCTAUIM3allMM BEIIECTBA HACHIIICHHBIA B
ropsiYeM COCTOSIHMM PAacTBOP OXJIaXAaroT. 11 OBICTPOro OXJIaXKIEHUSI pacTBOpa Mpu
NEPEKPUCTAIIN3ALNH KPUCTAIIN3ATOP MOMEIIAIOT B XOJIOAHYIO BOJY, CHET WM JIEJ.
[Ipy MeINeHHOM OXJIAXKJEHUU pacTBOP OCTaBISAIOT CTOSTh MpPH TeMIlepaType
OKpY’Karouiero Bo3ayxa. Eciid BbIlIagyd O4YE€Hb MEJIKHWE KPUCTAUIbl, WX CHOBa
pPacTBOPAIOT, HarpeBas; cocy, B KOTOPOM OCYILECTBIISLIOCh PACTBOPEHUE, Cpa3y ke

123



00€pTHIBAIOT B HECKOJIBKO CJIOEB MOJOTEHIIEM, HAKPBHIBAIOT YAaCOBBIM CTEKJIOM U
OCTaBJIAIOT CTOSITh B OJIHOM MOKOE B TeueHue 12—15 u.

3aTreM KpUCTaJUIbl OTACNIAIOT OT MATOYHOTO PacTBOPa, GUILTPYS MOJ BaKYyMOM
(Boponka broxnepa), TIaTeapHO OTKUMAIOT, TPOMBIBAIOT U MOACYIINBAIOT.

[TpuroraBnusas 0,1 1 pactBop KOH, HeoOX0o1MMO UMETh pacTBOP IIaBEIECBOM
KHCJIOTBl TaKOM € HOPMAaJIbHOCTH, JUJISl 3TOTO Ha | J1 pacTBopa e€e HY>KHO B3STb
63,025 : 10=6,3025 r. Ho myist ycTaHOBKM THUTpa TaKOr0 KOJMYECTBA PacTBOpa
IIABEJIEBOM KHUCIOTBI MHOTO; JO0CTaTOYHO NpurotoButh 100 mu. s storo Ha
AHAIMTUYECKUX Becax oOTBemuBaloT okoiao 0,63 T mnepekpucTalIM30BaHHOMN
IIaBEJIEBOW KHCIIOThl C TOYHOCTBHIO JI0 YETBEPTOrO JECSITHUUHOTO 3HaKa, Hampumep,
0,6223 r. B3sTy10 HaBeCKy LIaBEJIEBOI KUCIOThI pacTBOPSIOT B MepHOU Kosibe (Ha 100
MIT). 3Hast Maccy B3SITOTO BEIIECTBA M OOBEM PACTBOPA, JIETKO BBIUKUCIUTH €r0 TOUHYIO
KOHIEHTPALIHMIO, KOTOpasi B JaHHOM ciiy4ae paBHa He 0,1 H, a HECKOJIBKO MEHBbIIIE.

W3 npuroroBieHHOro pactBopa O6epyT nuneTkoit 20 M1, 100aBISIIOT HECKOIBKO
Karenb (eHonpTalienHa W TUTPYIOT MPUTOTOBJICHHBIM PACTBOPOM IICIOYH 10
MOSIBJICHMSI CJIa00T0 PO30BOTO OKpaIlIBaHUSI.

[TycTth Ha TUTpOBaHue nouwio 22,05 mi menoun. Kak sxe onpenenuTs ee TUTP U
HopMasibHOCTH? [llaBeneBoit kucinoThl ObLTO B3sITO 0,6223 T BMECTO TEOPETHUYECCKH
paccuutanHoro konudectsa 0,6303 r, ciaegoBaTeIbHO, HOPMAJILHOCTD €€ OyeT paBHa
He Touno 0,1:

0,6223-10 009873
63,03 '
LITO6I>I BBIYUCIIUTH HOpMaJ'ILHOCTL IIcJI04u, BOCHOJII:SYCMCH

cootHorrenreM VN=VIiNt, 1. e¢. npousseacHre 00beMa Ha HOPMAIBHOCTh U3BECTHOTO
pacTBOpa paBHO MPOW3BEJICHUI0 O0bEMa HAa HOPMAIBHOCTH IS HEU3BECTHOTO
pactBopa. [Tomyuaem: 20-0,09873 =22,05-x, oTkyna:

20009873
=705 A

UtoOb1 BRIUMCIUTE TUTP MM coxaepkanre KOH B 1 Mi pactBopa, ciemyer

HOPMaJIbHOCTh YMHOXHUTh HA TPaMM-3KBUBAJICHT IIEJIOYM M  [OJYYEHHOE
npousBeaeHue pazaenuts Ha 1000. Torga Tutp menodyn OyaeT:
0,08955 - 56,1
B 1000

= 0,005 r/mn

Ho sTot TuTp He cootBeTcTBYET 0,1 H pactBopy KOH. Jlns 3Toro npuberaroT
KO3 (PUIMEHTY K, T. €. OTHONIEHUIO MPAKTHYECKOTO0 THTpPa K TeopeThdeckomy. B
JTAHHOM CJIy4ae OH OyJIeT paBeH:

0,005

= ———=10,89r/M1
0,00561
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YPABHEHMUS PEAKIIMIA U3 OMBITOB JIABOPATOPHBIX PABOT

O6yqa10mnecs1 MOT'YT BOCIIOJIB30BAaTbCA CIIPABOYHBIM MaTcpuajioM, OAHAKO
HaszBaHHA TIIPOAYKTOB M HCXOAHBIX BCIICCTB B PCAKINUMKU JOJDKHBI IOAINHCATH
CaMOCTOATCIBHO.

JlaGoparopuasi padora 1. Xumuueckue ocodennocmu sHcupoe

OnbiT 1. I'asioreHUpPOBaHUE 0JIEMHOBO KUCIOTHI

¢ 0
7 4
CH3ACH27CH=CHACHITC o + 1,7 CH3+CHC—C~HCHITC_ o,
I

OnpiT 3. OMBLICHHE MaCJa

0
V4

CHy— 0 —C~T. CH, — OH
e

CH—O0—C—R +3NaOH — CH—OH + 3 RCOONa
P

CH,—0—C—R CH, — OH

OmnbIT 4. OTKpPBITHE KUPHBIX KHCJIOT
RCOOK + H;SO4 —— RCOOH| + KHSO4

OmnbIT 5. OTKpBITHE TJINIIEPUHA

1.
CH,-OH
| e
CH-OH — CH,=CH—C \+2 H,O
CH,-OH H
2.
CH> — OH CH»— O H\O—CH
2 \C / 2
u
CH—OH +Cu(OH), — CH— o;’lfl' ~S0—CH +2HO
CH> — OH CH—OH HO—CH>
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JlabopaTopHas padora 3. Kauecmeennule peakyuu Ha y2i1e600bl

OmnbIT 1. OTKpBITHE THAPOKCHIBHOM IPYNIIBI

A A

i o
H—(IZ—OH H—C—OH
I
HO—C—H HO—C—H
I +Cu(OH); — |
H—Cl—OH -2H,0 H_C|_O\
H—(—OH H ¢ o~ "
I
CH>-OH CH>—OH
OnbIT 2. Peakuus Tpommepa
CuSO4 + 2 NaOH ———— Cu(OH)2| + NaySO04
A A
{~n {~on
H—(ll—OH H—C—OH
HO—C—H HO—C—H
H—C—OH +2Cu(OH),__' | H—COH +2CuOH+H0
H—C—OH H—C—OH t
(I:Hz—OH (I:Hz——OH 2 CuOH —™ H20 +CuwO
OmnbIT 3. Peaknusa Ce1uBaHoBa
CH.-OH
(I: I HC—C @ Ho—cH
_ —CH )

HO—(li H +HCE; e C// \\C—C PO " HOLC —C// \\C—CH= - _
HC—OH  “gpo HOMCC = Uy ——5— RN _
H—(l:—OH

CH,-OH
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OmnpbIT 5. Peakuus «cepedpsiHOro 3epKajia»

Cf?l C{?)H
H—C—OH H—CI—OH
Lo T2 AL(NHOH] ——> 0710 19 Ag) + NHLOH + NHsl
H—C—OH H—C—OH

CH>-OH CH>-OH

OmnbIT 6. KayecTBeHHbIE pEAKIMU HA BOCCTAHABJIMBAIOIIHE caxapa

CuSO4 + 2 NaOH ——— Cu(OH)2| + NazSO04

CH,OH CH,0H

CH,OH CH,0H
0 OH +Cu(OH), 0 oH
OH OH L OH.t _ “on OH C/,O +Cuw0l +2H,0
C
OH 0 “H OH 0 “OH
OH OH OH

OH

OnbIT 8. KncJIOTHBIN THAPOJIN3 CaAXapOo3bl

CH,0OH CH,0OH CH,OH CH,OH
H O_H o_. H 0 s N
ol +H' OH
OH H OHA + HO — OH H + H
H OH OH H H OH OH H

JlaGopaTopHasi paborta 6. Bvioenenue Hykieonpomeuoos u3 opoxciceii u ux
2uoponus

OmnbIT 4. OnpeesieHne NYPHHOBBIX OCHOBAHUI

OH

OH
% i NF N\
- > + Ag[(NH;),0H] ——> )\ | + NH; + HOH
/‘\ H,N N N
H,N N N |

Ag

OnbIT S. O0HapyxeHHue GpochopHOH KHCIOTHI
H3PO4 + 12(NH4)2M0QO4 + 21HNO3 — (NH4)3P04-12M003 + 21NH4NO3 + 12H,0

H3PO4 + MgCl> + NHz —> MgNH4PO, + 2HCI
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JlabopaTopHas padora 10. Kauecmeennuvie peakyuu na eumamunsl

OmnpiT 2. KayecTBeHHas1 peakuus HA pudodaaBuH

H,CHCHOH}—CH,OH H,CHCHOH}—CH,OH

| +Zn+2HCl — | i e +2zncCl
HAC N N o H:C i o 2
e NH N

OnbiT 3. KayecTBeHHAs peaKklusi HA HUKOTHHOBYK) KHCJIOTY M IMPUIOKCHH

CHAOH
CH,0H "

CH.OH N CHLOH

HO H, HC
4’ 1
| + FeCls cron | - onod +3 HCI
N HOH,C o o CHOH
H4C N Z | Z |
= .

N CHy Q¢ N

OnbIT 4. KauecTBeHHAs1 peaKkuusi HA ACKOPOMHOBYIO KUCJIOTY

2H"

CO(COH),COHCHOHCH,OH + MC CO(CO);COHCHOH-CH,0OH + MC-H»

+2H"

OnsIT 5. KayecTBeHHBIE peakiui HA TOKO(pepoJ

CH,

CH,
HO 0
CH, CH;
+ FeCl; + HLO——— + FeCl; + HCI
H,C 0 R H,C 0 R
OH
CH,

CH,;
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I'JIOCCAPU

Asumamunoz — 3&6OHCBaHI/IC, ABIAOIICCCA CICACTBUEM OJIMTCIBHOI'O
HCTIOJIHOOCHHOI'O IMUTAHHA, B KOTOPOM OTCYTCTBYIOT KaKye-In00 BUTAMUHEL.

Anugpamuueckue cnupmut (npeoeibHble, 00HOAMOMHbBIE) — ITO COCTUHEHHUS,
cojaepkaiue ruapokcunbHyo rpynny (-OH), cBa3aHHyIO ¢ YIJIEBOJAOPOJAHBIM
pPaNKaIOM.

Ankanoudel — 3TO  a30TCOJAEpIKAILIME  OPraHUYECKUE  COCIUHEHUSA
TETEPOLMKINYECKOTO CTPOCHUS, 00JIaIat0IIUe IPKO BhIPAKEHHBIM (PU3HOTOTUUECKUM
JIeWCTBHEM Ha OPTraHU3M YeJIOBEKa U KUBOTHBIX.

Annenonamusa —  cneuuduueckas  QopmMa  OMOTHYECKMX  CBs3eld,
BBIPQKAIOIINXCS BO B3aMMOJICHCTBUM PACTUTEIBHBIX OPTaHU3MOB B (DUTOICHO3AX;
XUMHAYECKOE BIMSTHIE OJTHUX BUJIOB PACTCHHI Ha APYTHe MOCPEACTBOM CIIeIN(PUUECKU
JCHCTBYIONINX BBIICTICHUH (QJUIEIONATHIECKIX BEIIECTB).

AnpbOymunpl — MPOCTHIE TIOOYISIPHBIE OEJIKH, XOPOIIO PAaCTBOPUMBIE B BOJE,
COJIEBBIX PacTBOpaXx, pa30aBICHHBIX KUCIOTAX U IEI0Yax; BHITIAJAIOT B OCAJIOK MPH
HACBIILIEHUHU pacTBopa cylb(aToM aMmmonus Bbite 50%.

Amunaza — GepMeHT, TIMKO3WI-THAPOIIa3a, PaACIHICIUISIONNNA KpaxMal [0
OJIMTOCAaXapHI0B, OTHOCUTCS K (pepMEHTAM MHILIEBAPEHUS.

AmMunokucniomsl — OpPraHUYECKUE COEIMHEHUS, B MOJIEKYJE KOTOPBIX
OJTHOBPEMEHHO COJIEP>KATCs KapOOKCUIIBbHBIE H AMUHHBIC TPYIITIHL.

AHmukooon — TpuIieT (TPUHYKIEOTHJ), YYaCTOK B TpPaHCIOPTHOU
pubonykinenHoBoi kuciore (T-PHK), koTopslil B mporiecce TpaHCIAIMKM CIIAPUBACTCS
¢ kogoHom matpuuHoit PHK (MPHK, nnorma HaseiBaercs nuadopmarmonsoi, n-PHK)
1 o0ecreuynBaeT BKIIFOUEHHE COOTBETCTBYIONIETO aMUHOKHUCIOTHOTO OCTaTKa B OEJIOK.

AHmuoKcudanmsl — BEIECTBA, KOTOPbIE MHTHOUPYIOT OKUCIICHUE; TI000€ U3
MHOTOYHCIIEHHBIX XWMHYECKUX BELIECTB, B TOM YHCII€ €CTECTBEHHBIE MPOIYKTHI
NEATEIbHOCTH OpraHu3Ma U MHUTATEeNbHbIE BEUIECTBA, IOCTYHAIOIIME C MHILIEH,
KOTOpbIE MOTYT HEUTPaIN30BaTh OKUCIHUTEIBHOE JIEHCTBUE CBOOOIHBIX PATUKAIIOB U

JIPYTUX BEUIECTB.
Anoghepmenm — dhepmeHT 6€3 TPOCTETUIECKON TPYTIIHI.

Ammpakmanmpl — NPUPOJHBIE U CHUHTETUYECKUE BEILIECTBA, ITPUBIICKAIOIINE
CBOHM 3aI1aXOM HACEKOMBIX, TPBI3YHOB H IPYTUE€ OPTaHU3MBL.

buounoukayusa — o1eHKa KadecTBa CpeAbl OOUTAHUS U €€ OTIACIbHBIX
XapaKTEPUCTUK 10 COCTOSHUIO €€ OMOTHI B IPUPOIHBIX YCIOBHUSX.
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Bu0¢u./le00mb — 9TO OTHOIICHHUC CPCAHCTO COACPIKAHHUA 3JICMCHTA B )KUBOM
BCIHICCTBC IJIAHCTHI K KJIIAPKY 3TOI'O 3JICMCHTA.

bposcenue — OMOXUMUYECKUN TMPOLIECC, OCHOBAHHBIM HAa OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX MPEBPALIECHUAX OPraHUYECKUX COEIMHEHHH B aHa’pOOHBIX
ycnoBusix. B xone Opoxkenus mpoucxoaut odpazoanne ATD 3a cyé€t cyOCcTpaTHOrO
dbochopunupoBanusi.

Becmepn-onommune  (6éecmepn-onom, 0enKo6wlil  UMMYHOOIOM) —
AQHAJTUTUYECKUI METOJI, UCTIOIB3YEeMbIN ISl ONpeIesieHus] B oOpasile crenupuIHbIX
OCJKOB.

Buicanusanue — 310 00paTMMOE OCaXKIeHUE OEIKOB U3 PAaCTBOPOB € IIOMOILBIO
BBICOKMX KOHIEHTpAIil HeUTpanbHBIX colell: cynb(haTa aMMOHUS, CyJb(aTa MarHus,
XJIopHia HaTpusl. MeXaHu3M BBICAJIMBAHMSI 3aKIIIOYAETCS B JETUApaTaluy OeJIKOBOU
MOJIEKYJIbI U CHATHH 3apsija.

Buicokoamepuguuyuposannvlie nekmunpl — BEUIECTBA, KOTOPBIE KEIUPYIOT
IpU BBICOKOM COJIEp’)KaHWU CYXHX BEIIECTB B cpeae (Hampumep, NpHU BHICOKOM
COJIEp’KaHUU caxapa) U BbICOKOM KHUCIOTHOCTH.

I'enemuueckas oaxmunockonua (/JHK-0oakmunockonusa) — cucrema
HAYYHBIX METOJIOB OMOJOTHYECKON UIEHTU (PUKAIIMY HHAUBUAYYMOB (OPraHU3MOB) Ha
OCHOBE YHHKAJIBHOCTH MOCIEN0BAaTENbHOCTH HyKIeoTunoB JIHK kaxxmoro >kuBoro
CYILIECTBA, CBOCOOPA3HOTO  «TEHETHYECKOr0  OTIeYaTKay, OCTAIOLIErocs
WHIVBUIYaJbHBIM W HEU3MEHHBIM Ha TMPOTSHKEHUM BCEW JKU3HU HWHIWBUAYYMa
(opranuzma).

T'uoponuz — xuMuyeckas peakuusi B3aMMOJICMCTBUS BEIIECTBA C BOJOW, B
pe3yJibTaTe KOTOPOM MPOUCXOAUT PA3JIOKEHUE OTOr0 BEIIECTBA U BOJBI C
00pa3oBaHWEM HOBBIX COCJTMHCHHUM.

T'unepeéumamuno3 — OCTPOE PACCTPOICTBO B PE3YNbTaTe HHTOKCHKAIIUU
CBEPXBBICOKOH 710301 OJIHOTO WUIM HECKOJIBKHUX BUTAMHHOB (COJEPIKAIIUXCS B ITHIIEC
WM BUTAMHUHCOJICpPIKAIIKMX IIperaparax).

T'unosumamuno3z — 6071€3HEHHOE COCTOSTHUE, BO3HUKAIOIIEE TIPU HAPYIIICHUH
COOTBETCTBUSI MEXY PACXOJOBAaHUEM BUTAMHHOB M MOCTYIUIEHUEM UX B OPraHU3M;
TO K€, UTO BUTAMHHHAsI HEI0CTATOYHOCTb.

T'ucmonsr — >TO BBICOKOOCHOBHBEIC O€JIKM, OoraTble OCTaTKaMH JIM3WHA W
apruHUHA, KOTOPBIE COAEPIKATCSA B SApax dyKAPUOTHIECKUX KIETOK.

I'nuxko3udonaa ceéa3p — 3TO TUIl KOBAJECHTHOM CBSA3U, KOTOpas COCIHUHSIET
MOJIEKYJTy caxapa ¢ Ipyroi MOJIEKYJIOH, 4aCTO C APYTrUM caxapoM. [ Tuko3ugHas CBsI3b
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oOpa3zyeTcsi Mexay MoJlyaleTalbHOW rpynnoi caxapa (WM MPOU3BOJHOM caxapa) u
TUIPOKCUIBHOM TPYIIION OPraHu4eCcKOro COeIMHEHUs, HallpuMep, CIHUpPTa.

TI'nuko3udbpl — OpraHUYEcKrue COCTUHEHUS, MOJEKYJbl KOTOPBIX COCTOAT U3
JBYX 4YacTel: YIJIIEBOJHOTO (MUPAHO3UIHOTO WU (PypaHO3UIHOTO) OCTaTKa U
HEYTJIEBOJIHOTO (pparmMeHTa (T. H. arJuKOHA).

I'nodynunst — rnodynsipHble OCIKHU, PACTBOPUMBIE B pa30aBIECHHBIX pacTBOpax
COJIEeH, KUCIIOT U LIeJ04YeH; c1adopacTBOPUMBI B BOAE (KPOME MUO3MHA U HEKOTOPBIX
TIp.); BBIMAIAIOT B OCAJIOK MPU HACHIIIIEHUU PacTBOpa CyJb(haToM aMMOHHS.

I'paoyuposounsviii  2pagpuxk — Tpaduyeckoe BbIPAKEHHE 3aBUCHUMOCTH
AQHAJUTUYECKOTO0 CUTHAJIA OT KOHIICHTPAIH (MJIM KOJIMYECTBA) BPETHOTO BEIIECTBA.

Fy.wnuapa6ul< — TBépI[aH MMpo3pavyHasd CMOJId, COCTOAIIAA U3 BBICOXIICTO COKA
Pa3JIMYHBIX BUI0OB aKalui.

I'ymma — aMopdHBI YIJIEBOAOPOA, COJAEpXKAIIMIiCS B TyTTamnepue B
konuuectBe OT 30,5 1o 82% u onpenensonnii ee eHHbIE CBOMCTRA.

ﬂezudpamauuﬂ — YAAJICHUC HUJIN ITOTCPA BOALI U3 BCIICCTBA UJIM TKAHU.

Jlekcmpun — onurocaxapuji, TOJIyYaeMblii TepMHUUYECKON 00pabOTKOM
KapTo(esbHOT0 MM KyKypy3HOro kpaxmaina. OOpasyeTcss U3 Kpaxmalia B POTOBOM
MOJIOCTU YEJIOBEKA MOJI JEHCTBUEM O-aMUJIA3.

Jlenamypayus — moOble M3MEHEHHsS] TPUPOJHON (HATHUBHOM) CTPYKTYpHI
MOJIEKYJbl  OeNka, HYKJIEHMHOBOW KHCJIOTBI M JAPYrMX OHONOJMMEpPOB, HE
CONPOBOKJAIOIINECS PA3PhIBOM MIPOUYHBIX KOBAJIECHTHBIX XUMUUYECKUX CBS3EH.

H3onpenoudwvt — oO1IMpHas rPyIIna MPUPOIHBIX COSTUHEHNN, 00pa3yIOITUXCS
B KUBBIX KJIETKaX U3 MEBAJIOHOBOW KUCJIOTBHI.

Hmmynopepmenmnuiit ananuz — nadopaTopHbI UMMYHOJIOTUYECKUA METO]T
KaueCTBEHHOTO WIIH KOJIMYE€CTBEHHOTO OTIpEICIICHUS Pa3TUYHBIX
HU3KOMOJIEKYJISIPHBIX COCAMHEHUI, MaKpOMOJIKYJ, BHUPYCOB H IIp., B OCHOBE
KOTOPOTO JIKHT crienudrueckast peakiius aHTUTeH-aHTUTEIO.

Hugpyzopnaa 3emnsa (Kuzenbryp, NHATOMHUT, TOpHas MyKa) — OCaJO4HAs
ropHasi MOpOJa, COCTOSIasi NPEUMYIIECTBEHHO U3 PAKOBHHOK JUATOMOBBIX
BOJIOPOCJICH.

Hoonoe yucno — mnokazarenb COAECPKAHUS HENMPEACIbHBIX )KUPHBIX KUCIOT B
YKUpE WA MAcJie, BBIPAKaeMblil KOJIMYECTBOM MOJa B rpaMMax, IPUCOEAUHSIOIIETOCA
K 100 rpaMmam HcCIeayeMOro OPraHudeCKOro BEIIeCTBa.

Kanopumempua — COBOKYITHOCTb METOJIOB U3MEPEHUS KOJIMYECTBA TEILIOTHI,
BBIJICJISIONICHCS MM TOTJIOIAeMON MpHU MPOTEKAHUU PA3IUYHBIX (PU3NUECKUX WIH
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XUMUYECKUX IPOLIECCOB. METONBI KaJOpPUMETPUN NPUMEHSAIOT NPHU ONPEIEICHUU
TEIUIOEMKOCTH,  TEIJIOBBIX A(P(EKTOB XMMHUYECKHX pEakUuid, pacTBOPEHUH,
CMa4yMBaHUU, aICOPOLIMH, PAJUOAKTUBHOTO pacnaaa u Jap.

Kameob, cymmu — BBICOKOMOJNEKYISAPHBIA YTJIEBOJ], TJIABHBI KOMIIOHCHT
9KCcCynaToB  ((hJIODMHOTO COKa, BBIMIOTOB), BBIACISIEMBIX PACTECHUSMH TPHU
MEXaHUYECKUX IMMOBPEKACHUIX KOPHI WIIH 3a00JICBaHUSX.

Kamanumuueckuiit yenmp — 5TO y4aCTOK MOJEKYJbl (pepMEHTa, KOTOPBIUA
OTBEUAET 3a €r0 KaTAIUTUYECKYIO (PYHKIIHIO.

Kayuyku — OTO 9JIaCTHYHBIC IMOJIUMCPHBI, ITPOAYKTHI ITIOJIUMCPU3ALINN JUCHOB U
HX IMMPOU3BOAHBIX.

Kucnomnoe uucno — cojaepxaHue CBOOOJHBIX JKHUPHBIX KHCJIOT B
3()MPHOMACIUYHOM  TPOJAYKTE, ONpEAesIeMOe KOJIMYECTBOM  MHJUIUTPAMMOB
TUAPOKCHUAA Kajus, HEOOXOAUMOTO JUIsl MX HEeWTpaau3anuu B 1 T' aHAIM3UPYEMOTO
POJIYKTA.

Knampamer — coenunenus, BiimoueHus. Kmatpatbl oOpasyiorcs myTéM
BKJIFOUEHHUS MOJIEKYJ BEIIECTBA — «TOCTS», B MOJIOCTH KPUCTALTUYECKON PEIETKH,
COCTaBIICHHOM M3 MOJIEKYJI IPYTOT0 THUIAa — «X035€B» (pemeTyarbie KJIaTparThl), 1100
B MIOJIOCTH OJTHOM OOJIBIION MOJIEKYJBI-X03sIMHA (MOJIEKYJISIPHBIE KIaTpaThl).

Knemuamka (nuwieswle 6010KkHa) — KOMIIOHEHTHI ITUILH, HE IIEpeBapUBacMble
NUIIEBApUTEIbHBIMU (DEpMEHTaMH OpraHuU3Ma YeNoBeKa, HO IepepadbaTbhiBaeMble
M0JIE3HON MUKPOGIOPOM KUIIIEYHNKA, CyMMa MOJIMUCcCaxapuoB U JIMTHUHA, KOTOPBIE HE
[IEpEBapPUBAIOTCS SHAOTC€HHBIMU CEKPETAMU JKEIIYJOYHO-KUIIIEYHOI'O TPAKTA YEJIOBEKa

Kogaxmop — nebonpiioe HEOCIKOBOE (M HE MPOU3BOJIHOE OT aMUHOKHCJIOT)
coeluHeHHe (Yamie BCEro0 HMOH MeETaia), KOTOpO€ TMPHUCOCIUHSETCS K
(GYHKIIMOHAIBHOMY yYaCTKY O€JIKa M Y4acCTBYET B €T0 OMOJIOTUYECKOM eI TEIbHOCTH.

Kogpepmenmul, unu KoIn3umslt — OpPraHUYECKUE MPHUPOJHBIE COECTUHEHMS
HEOEJNKOBOW TPHUPOABI, HEOOXOAWMBIE Il OCYIIECTBICHHS KAaTAIUTHUYECKOTO
nencTBus (HEepMEHTOB.

Koy¢pgpuuuenm nonukonoencayuu 0e€lKa — KOJIUYECTBO aAMHUHOKHCIIOT,
BXOJSIIIEE B COCTAB OCIIKOB.

Kcepogpmanvmus — cyxocTb pOrOBUIIBI 1 KOHBIOHKTHUBBHI TJ1a3a, BO3HUKAIOIIAs
W3-3a HAPYLICHUS CIE300TACICHU.

Myyunot — cnoxkabie 0eNKU (TTUKOMPOTEUIbI), BXOISIINE B COCTAB CEKPETOB
CJIM3UCTBIX XKENE3.
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Huszkoamepuguuyuposannvie  nekmunsl  —  BEIIECTBA,  CIOCOOHBIE
00pa3oBBIBaTh TEIM NPU HUBKUX COJEPKAHUSIX CYXUX BEHIECTB M HEBBICOKOU
KHUCJIOTHOCTH.

Hykneomuo — 53T0 BellecTBO, 00pa30BaHHOE W3 A30THCTOIO OCHOBAHMA,
MOHoOcaxapuaa (eHTo3bl) 1 ocTaTka (HochHOPHOM KUCIOTHI.

Okcunununbl — OVOJOTUYECKU AKTUBHBIE COSUHEHUS, TPOIYKThI OKHCIICHUS
noJivHeHachlmeHHbIX KupHbIX kucinoT (ITHXKK), mnporekaromero c ydactueM
MOJIEKYJIIPHOTO KHUCJIOPOJA.

OKcoHuegble cou — OSTO KIACC HEOPraHUYECKUX COEIUHEHHM, KOTOpbIE
cojiepkaT MOJOKUTENbHbIH HOH okconus (HsO") m orpumarenvHbiii anuoH. OHu
o0Opa3yloTcs B pe3yJbTaTeé MPOTOHUPOBAHUS BOABI WM JPYIUX PacTBOPUTENEH,
COJZIEpIKaIlX BOAY.

Ompblienue — 3TO MPOIIECC MPEBPAIICHUS CIOXKHBIX dPUPOB KUPHBIX KUCIIOT B
MbUJIa W CHOHUPTHI MOJA JIEWCTBUEM pACTBOPOB IIesodei (Hampumep, pacTBopa
TUAPOKCUA HaTpus). Mblila peCTaBIAIOT CO00M COMU )KUPHBIX KUCIIOT.

Onmozene3 — WHIAUBUIYAIBHOE pPa3BUTHE OCOOHM, BCS COBOKYITHOCTH €&
npeoOpa3oBaHUil  OT 3apokIeHusi  (OIUIOMOTBOPEHHE  SIMICKICTKH, Ha4dallo
CaMOCTOSITETTFHOW JKM3HM OpraHa BETeTaTHBHOTO PAa3MHOXKCHHSI WM JICJIICHUE
MaTEpUHCKOW OJTHOKJIETOYHON OCOOM) JI0 KOHIIA )KU3HH (CMEPTh WU HOBOE JICJICHUE
ocoon).

Onmuueckaa naomHocms — MeEpa HENPO3PAYHOCTH CJIOSI BEIIECTBA IS
CBETOBBIX Jy4yeH, KOTOpas paBHA JACCATUYHOMY JOorapu(my OTHOIICHHS TOTOKa
U3ITyYeHHUs, MAJAlONIero Ha CJIOW, K OCla0JeHHOMY B pe3yJbTaTe MOIJIONICHUS U
paccesiHus MOTOKY, MPOLIEAIIEMY Yepe3 ITOT CIOM.

Ilexmunoevle gewecmea, uau neKmMuHsl — TOJIMCAXapUAbl, 0OpPa30BaHHbIC
OCTaTKaM¥ TJIaBHBIM 00pa30M TalaKTypPOHOBOW KHCIIOTHI.

Ilenmuonasa ceéa3b — XUMUYECKas CBS3b, COCIUHSAIONIAS aMUHOTPYIITY OJHOU
AMUHOKHUCIIOTHI C KapOOKCHIIBHOM TPYMION IPYroi B MOJIEKYIaX MENTUI0B 1 OEIKOB.

Ilepekucnoe uucio — Mepoil KoIM4ecTBa KUCIOPO1a, XUMHUUECKU CBA3aHHOTO
B MacJie WIH XKUPE B BUE MIEPEKUCEil, 0COOCHHO THIPOTICPEKHCEH.

Honumepasnan yennasn peaxuyusn (INIP) — Meton MOJICKYIIPHON OHMOJIOTHH,
MO3BOJIAIOIIUMN  TOOUTHCS 3HAYUTENIBHOTO YBEIMYEHUS MalblX KOHUEHTpALUii
onpenenéHHbIX (parMeHTOB HykiIemHOBOM kuciotel (a wumenHo JIHK) B
OuoornueckoM matepuaie (mpooe).
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Ilpocmemuueckan 2pynna — KOMIIOHEHT HEAMUHOKHUCIOTHOW TPUPOJIBI,
MIPOYHO COEJIMHEHHBIA C OEIKOM (Hampumep, MpU MOMOIIM KOBaJEHTHOU CBSI3M), U
BBINOJIHAIOIIMKA BaXKHYIO pOJb B OMOJIOTMYECKOW AaKTUBHOCTH COOTBETCTBYIOLIEIO
Oernka.

Ilpomamunsl — HU3KOMOJICKYJSIpHBIE O€NKH, cofepxkamue 60-85% apruHuna
1 00J1a/1aronIue OCHOBHBIMU CBOMCTBaMU.

Ilpomeunouovl, wunu mepmuyeckue 0Oenku, TPEICTABIAIOT  CcOOOM
0eJIKoMoA00HbIe, YACTO CIIUTHIE MOJIEKYJIbl, 00pa30BaHHbIE A0MOTUYECKUM MYTEM M3
AMUHOKHUCJIOT.

Paxum — 3a0oiieBanue I[CTCfI rpyaHoro u paHHEro Bo3pacTta € paCCTPOfICTBOM
KOCTeO6paSOBaHI/IH N HCAOCTATOYHOCTBHO MHUHCPAIN3AIIUU KOCTeﬁ, BCAYyIINM
MaTOTCHCTUYCCKHUM 3BCHOM KOTOPOI'O ABJIACTCS I[G(I)I/II_II/IT BUTaMMHa D 1 €ro akTUBHBIX
MeTa00JINTOB B nepnong Han0oJiee MHTEHCUBHOI'O pocCTa opraHmu3ma.

Penamypayus — T1ipoliecC BOCCTAHOBIIGHUSI CTPYKTYpHOW OpraHM3alluu
ouornonumepa (OETKOBOM MOJIEKYJBI WM  MOJEKYJ HYKIEUHOBBIX KHCIIOT).
PenaTypartiusi BO3MOXHa TOJBKO MPU 00PaTUMOM JIEHATYpAIIHH.

Penennenm — cpenctBo (mpemapar) WM yCTPOMCTBO, o00OJajaroiiee
OTITYTHBAIOLIMMHU CBOMCTBAMHU MO OTHOUIEHUIO K Pa3HbIM BHJAAM YICHHUCTOHOTHX U
TPBI3YHOB.

Pennuxayus — caMOBOCIIPOU3BEJICHNE HYKJIEMHOBBIX KUCIOT (00buHO JTHK,
y HekoTophiX BupycoB PHK), oGecrneunBaromiee TouHOE KOMMMPOBAHKUE T€HETHIECKOM
uHGOpPMAIINH U TIepeady €€ OT MOKOJICHHS K MTOKOJICHHUIO.

Peghpaxmomempun — >TO METOJ WCCIICAOBAaHUS BEIIESCTB, OCHOBAHHBIA Ha
ompeesIeHnH nmokasarens (koddunrenTa) npeaomiieHus (pedpakinm) U HEKOTOPBIX
ero ¢ynkuui. Pedpakromerpus (pedpakroMeTpudecKuii METOM) MPUMEHSIETCS s
UIACHTUPUKAIMN XUMUYECKUX COCJUHEHUN, KOJIMYECTBEHHOTO M CTPYKTYPHOTO
aHanM3a, onpeeeHus PU3NKO-XUMUIECKUX TTapaMeTPOB BEIIECTB.

Cé0000Hble paduxanbl — PEaKIMOHHOCIIOCOOHBIC YACTHIIBI, COJIEpIKAIIUE
OJIMH WJTM HECKOJIBKO HECTTAPEHHBIX AJIEKTPOHOB HA BHEIIIHEH 2JICKTPOHHOM 000JI0OUKE.

Ckneponpomeunvt — GUOPUILISIPHBIC, TTPEUMYIIICCTBEHHO KUBOTHBIC, OCIIKH,
00J1aIafoIIre BBICOKOW JJIACTUYHOCTBIO W TPOYHOCTHIO; BBIMOJHSIOT OIOPHBIC M
3aIUTHBIC PYHKIIMU B OpTraHU3ME.

Cnexkmpogpomomempua — (abcopOrmonHas) (HU3NKO-XUMHUYECKHH METO/I
HCCIIEIOBAHUSI PACTBOPOB U TBEPABIX BEIIECTB, OCHOBAHHBIM HA U3yUYEHUU CIEKTPOB
noryonieHus B yiabTpaduoneroBoit (200400 um), Buaumoit (400-760 HM) u
uHdpakpacHoii (>760 HM) 001aCTAX CHEKTpA.
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Cyocmpam — Be1eCcTBO, Ha KOTOPOE IEUCTBYET (DEPMEHT.

Cyocmpammnotii. yenmp — 35TO YYaCTOK MOJEKYJIbl (epMEHTa, KOTOPBIU
CBS3BIBAET CYOCTpaT, NoAJeKaIIUi (PepMEHTaTUBHOMY IIPEBPAILECHHUIO.

Counzonunudsr — 510 Kiacc JHUMNUAOB, OTHOCSIIMXCS K MPOU3BOAHBIM
anudaTuueckux aMUHOCTUPTOB. OHU UTPAIOT BAXKHYIO POJIb B Iepeade KICTOUYHOTO
CUTHAJJa ¥ B KJIETOYHOM pacno3HaBaHuu. OcobeHHo Oorara cUHroIunuaaMu
HEpBHasI TKaHb.

Tumpumempuueckuii ananus (mumpoeanue) — METOJ
KOJIMYECTBEHHOI0/MacCOBOT0 aHalii3a B AHATMTUYECKOM XHMHUU, OCHOBAHHBIM Ha
u3MepeHuu o0bEMa pacTBOpa peakTHBa TOYHO W3BECTHOM KOHIICHTpAIUU,
pacxolyeMoro sl peakliiy ¢ ONMPEAEISIEMBIM BEIIECTBOM. TUTPOBaHHE — IPOLECC
ONpENIEIICHNS] TUTPA UCCIIENYEMOIO BELIECTBA.

Tpuayunenuyupudst — OpraHUYECKUE BEILECTBA, NMPOLYKTHl TepUPUKALNU
KapOOHOBBIX KUCJIOT U TPEXaTOMHOTO CIIUPTA TIIUIIEPUHA.

@Dapmakoenozun — oaHa U3 (papMaleBTUUYECKUX HAyK, H3ydaromas
JIEKapCTBEHHBIE CPEJCTBA, IMOJIy4aeMble W3 JIEKAPCTBEHHOIO PACTUTENIBHOTO U
KUBOTHOTO CBHIPbS, IPOAYKTOB KU3HEEATCIbHOCTH PACTEHUI U )KUBOTHBIX, a TAKXKe
HEKOTOpbIE MPOAYKTHl UX TMEPBUYHON TepepadoTKu (d(PUpHBIE U KUPHBIE Macia,
CMOJIbI, MJIEYHBIE COKH U JIP.).

Dapmakonozuna — >STO pasfie’d MEAUIMHBI, OMOJIOTUU U (hapMalleBTUYECKUX
HAyK, CBSI3aHHBIN C JIEKAPCTBEHHBIM CPEACTBOM WIIM JIEKAPCTBEHHBIM JIECTBUEM, T]I€
JIEKapCTBEHHOE CPEJICTBO MOXKET OBbITh OMNpEJETICHO Kak Jo0as HCKYCCTBEHHas,
€CTECTBEHHAs! WM SHAOTE€HHAas (U3HYTPU OpraHu3Ma) MOJIEKYJa, KOTOpas OKa3bIBaeT
OMOXMMHUYECKOe WM (PU3MOJIOTHYECcKOe BO3JEHCTBUE HA KIIETKY, TKaHb, OpPraH WA
OpraHu3M.

@Denonvuvie coeOuHeHuna — HTO BEIIECTBA, COJAEpPXKAIIUE APOMATHYECKHUE
KOJIbLIa C TUAPOKCUIILHOM TPYIIION, 8 TAKXKE UX Pa3IMYHbIE TPOU3BO/IHBIE.

@Depmenmur  (OH3umMbl) — crnenupuUYecKUe U BBICOKOA(DPEKTUBHBIC
KaTaTu3aToOPbl XUMUYECKUX PEAKIIH, MPOTEKAIOMINX B )KHBOU KIIETKE.

Depomonbt — OMONIOTUICCKH aKTUBHBIC BEIIECTBA, BBIJCISICMbBIC KUBOTHBIMHU
B OKPYXXAIOIIYIO Cpely M CIeruHUUSCKH BIMSAIOMINEC HA TOBEACHUE WM (DU3HOI.
COCTOSIHHME Ap. 0COO€H TOTo e BUIA.

QDunozene3 — npolecc UCTOPUH, PA3BUTHUA KaK OPraHU3MOB B IIEJIOM, TaK U
OTJIEJIbHBIX TAKCOHOMHYECKUX TPYMIl: LAPCTB, TUIOB, KJIACCOB, OTPSII0B, CEMEICTB,
POJIOB, BUJIOB.
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(DumOZOPMOHbl — HHU3KOMOJICKYJISIPHBIC OpTraHUYCCKUC BCIICCTBA,
BBIpa6aTBIBaeMHe pacCTCHUAMHU W BBITOJHAIOIIHUC PCTYIIITOPHBIC (1)YHKI_II/II/I

Dumonyuovt — o6pasyeMble paCTEHUSIMU OMOJIOTUIECKH aKTHBHBIC BEIIECTBA,
yOHMBalOIKe WM TMOAABISIONIME POCT M pa3BUTHE Jp. OpraHu3sMoB (1. oO0p.
MHUKPOOOB); UTPAIOT BAXKHYIO POJIb B UMMYHHUTETE paCTEHUI U BO B3aMMOOTHOIIICHHUSX
OpraHU3MOB B OMOIIEHO3aX.

Docgorunudvl — ClOXKHBIE TUNUABI, TPEICTABISAIOT COO0H CIIOKHBIE APUPHI
MHOTOaTOMHBIX CIIUPTOB U BBICIIMX KUPHBIX KUCIOT.

Yucno omviieHua — KOIUYECTBO MWUINTPAMMOB THAPOKCHIA KaJws,
HEO0OX0IMMOE ISl HEUTpalln3alii CBOOOJHBIX U CBA3AHHBIX KUCIOT, COJIEPKAIIUXCS
B | T aHAIIM3UPYyEMOro NPOaYKTA.

Diiko3anoudbl — OKUCJICHHBIE MPOU3BOJIHBIC MOJMHEHACHIIICHHBIX XUPHBIX
KUCTIOT, coepxaiux 20 yriaepoJHbIX aTOMOB («€1C0sa», OT Ap. TPeU. «IBaLAThHY).

IKkemunyua — ociablieHre CBETOBBIX MOTOKOB, MPOXOSIIUX Yepe3 KaKyro-
b0 cpeny, HalpuMmep, CKBO3b 3eMHYI0 atMocdepy WM MEX3BE3IHYIO Cpeny, -
pe3ynbTaT KOMOMHUPOBAHHOTO JACHCTBUS PACCESHUS U MOTIIOIIEHUS CBETA.

Inexkmpoghope3 — 3TO dNEKTPOKUHETUUIECKOE SBICHUE MMEPEMEIICHUST TaCTHUI]
aucriepcHor  ¢aszbl  (KOJUIOMIHBIX WM OEITKOBBIX PAcCTBOPOB) B JKHIKOH HIH
ra3000pa3HOl cpejie Mo ASHCTBHEM BHEITHETO 3JEKTpUYecKOro mosst. C MmoMoIIbo
anekTpodopesa yaaércs NOKphIBaTh MEJTKUMHU YaCTHIIAMH TTOBEPXHOCTh, 0OecTIeunBast
IIyOOKOE MTPOHUKHOBEHUE B YIIIYOJICHUS U TTOPBI.

Icmepazpr — GEpPMEHTHI, KaTATU3UPYIONIUE B KIETKAX THUIPOIUTHUYECKOE
pacIuierieHue CIOKHBIX Y()UPOB HA CIUPTHI U KUCIOTHI MPU YYACTUU MOJIEKYJ BOJBI
(ruaponus).

Apuprnoe uucno — ycioBHasg BEIMUMHA, XapaKTEpU3YIOIIas coiepkanue B 1 T
PaCTUTENIBHOTO Macja CBSI3aHHBIX B BHJIE TPUTIIHIICPUIOB IKUPHBIX KHCIOT,
BBIpOKEHHAs B MIJUIMTpAMMax €IKOTO Kajh, HEOOXOAMMOTro sl pa3pylIeHUs
CIIOXKHOY(DUPHBIX CBSA3EH W HEUTpATU3allUU BBIICTICHHBIX MPU 3TOM KUPHBIX KUCIIOT.
Pa3HOCTh MEXy YHUCIIOM OMBUICHUS W KUCJIOTHBIM YHCIIOM.

Agupuvle macna — MacCISIHHUCTbIE, HEPACTBOPUMBIE B BOJE, KUJKOCTH,
cojiepKalle JIeTydue OWOXMMHUYECKHE COCIWHCHHS PACTEHHH C XapaKTePHBIM
CHJILHBIM 3aI1aXOM U BKYCOM.
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