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MeTtonuueckre pPEKOMEHJAIMU IO BBIMOJHEHUIO MPAaKTUYECKUX paldoT
yueOHort muctummuabl  BI1.0S «XWMMUS» coctaBieHsl B COOTBETCTBUHU C
TpeboBanusiMu DefepanbHOr0 TOCyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa
cpenHero mpodeCCHOHATBLHOTO oOpas3oBanms 1o crnenuanbHoctr  09.02.11
Pa3paboTka u ympaBieHHe MPOrpaMMHBIM oOecriedeHreM (YTBEPXKICH MPUKa30M
MunuctepctBa [IpocBemenus Poccuiickoit denepannu ot 24 deppanst 2025 . N

138).

JlaHHBIE ~ METOAMYECKHE  PEKOMEHIAIMd  TIOMOTYT  OpraHu30BaTh
CaMOCTOATENBHYIO0  J€ATE€IbHOCTh CTYJEHTOB HA OCHOBE JESITENbHOIO H
KOMIIETEHTHOTO TMOJAXO0JI0B K oOydeHuto, yto coorBerctByer @I'OC CIIO mo
cnequanbHoct  09.02.11  PazpaGoTka W ympaBiieHHE  IPOrpaMMHBIM
o0ecrieyeHneM.

ABTop-coctaButenb: Spocnasnesa E.H., cT. npenogasarensb

@DOHIT OICHOYHBIX CPEICTB AUCIUIUIMHBI PACCMOTPEH M OJO0OpEeH Ha
3acemaHun  kKadeapbl 00I11e00pa30BaTeIbHbIX, TYMAaHUTAPHBIX W COIMAJIBHO-
SKOHOMHUYECKUX NUCUUTUINH, TPOTOKOI Ne 01 ot 04.02.2026.



Meroanyeckue pEKOMEHAALMU IO BBHINOJIHEHUIO IPAKTUYECKUX paboT ydeOHOU
JUCLHUIIIMHBI IIPEIHA3HA4YCH /Ul OLCHUBAHUA JOCTHKCHHMM 3aIlJIaHUPOBAHHBIX PE3YJIBTATOB I10
muciumuinie BI1.08 «Xumusy. Meronnueckue peKOMEHJAUU 110 BBIIOJHEHUIO MPAKTHYECKUX
pabot mpencrapisier co00i KOMIUIEKT MaTepHajoB Ui IPOBEAECHUS MPAKTHUYECKUX 3aHATUH (B

dbopMe npaKTHUECKOM MOArOTOBKE) U OCYIIECTBICHUSI KOHTPOJIS 32 BBHIIIOJTHEHUEM PadoT.

MeToaudeckiue pPEeKOMEHIAIMK TI0 BBIMOJHCHUIO TPAKTUYECKUX PadOT IMO3BOJSIOT
OIICHUBATD CIIEAYIOIINE PE3yJIbTAThI: auunocmuule (JIP), memanpeomemusie (MP), npeomemuule
(I1P).

* IUYHOCMHDbLE:

TPAXKAAHCKOI0O BOCIIMTAHUSA

e JIP1 cdhopMuUpOBaHHOCTh TPAXKTAHCKOW TO3UIMH OOYYArOIIETOCS KaK AKTUBHOTO H
OTBETCTBEHHOI'0 YWIEHA POCCUNCKOTO OOIIECTBA;

e JIP2 roToBHOCTP BECTHM COBMECTHYIO JACSATEIBHOCTh B MHTEpPECAX TPaXJIaHCKOIO
o0ImiecTBa, y4acTBOBaTh B CaMOYIPABICHUU B 0011€00pa30BaTebHON OpraHU3allMd M JETCKO-
FOHOILIECKUX OPraHU3alusX;

HNAaTPUOTHYECCKOI'O BOCIIMTAHUSA :

e JIP3 cdhopMUpPOBAaHHOCTH POCCUHCKON T'PAKIAHCKON HWIEHTUYHOCTH, MaTPUOTHU3MA,
YBa)XKEHHUS K CBOEMY HapO[y, YyBCTBAa OTBETCTBEHHOCTH mepea PonnHoil, ropocTu 3a cBO Kpai,
cBor0 PomuHy, CBOU S3BIK M KYJIBTYpY, MPOILIOC M HACTOSIIESE MHOTOHAIMOHAILHOTO Hapoja
Poccnm;

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUWA

e JIP4 chopMHupOBaHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO MOBEICHUS;
e JIP5 oco3HaHue TUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYUBOTO OYIyIIIEro;

ICTCTUYECCKOI0 BOCIIMTAHUSA

e JIP6 »screTHueckoe OTHOIICHHE K MHDPY, BKIIIOYad ICTCTUKY 6LITa, HAQy4YHOI'O H"
TCXHUYCCKOI'O TBOPUYECCTBA, CIIOPTA, TpyAda U O6H_ICCTBCHHLIX OTHOMCHHﬁ;

(U3NYeCKOro BOCIIUTAHUSA:

e JIP7 copmMupoBaHHOCTH 3M0pOBOTO M OE€30MAaCHOTO 00pasza >KMU3HU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3JI0POBBIO;

TPYVAOBOI'O BOCIIMTAHUSA

e JIP8 rotoBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;
e JIP9 roroBHOCTh M CITOCOOHOCTHh K OOpPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUN
BCCH KHU3HMU,

IKOJOTHYCCKOI0 BOCIIMTAHUSA:




e JIP10 chopMupOBaHHOCTB FKOJIOTHUYECKON KYJIBTYphI, TOHUMAaHHUE BIMSHUS COIIMAIBHO-
SKOHOMHMYECKUX IPOLECCOB HA COCTOSHHUE MPUPOAHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
m100aTbHOTO XapaKTepa IKOJOTUUECKUX MPoOieMm;

e JIP1l mnanupoBaHue M OCYIIECTBICHHUE JCUCTBUN B OKPY>KAIOIIEH Cpele Ha OCHOBE
3HaHUS LENEN YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

e JIP12 akTuBHOE HeNpuUsATHE ACUCTBUN, TPUHOCSIINX BPE OKpYKArOIIEH cpere;

e JIPI3 yMmeHue mMPOTHO3UPOBATH HEOIATOMPHUITHBIE OSKOJIOTUYECKUE TIOCIEIACTBUS
IPEANPUHUMAEMBIX IEHCTBUH, IPEJOTBPALLATH UX;

e JIP14 pacmmpenue onbiTa AeSITEIHHOCTH YKOJIOTUYECKON HAIPABIEHHOCTH;

HCHHOCTH HAVIYHOI'0 MO3HAHUSA

e JIPI5 cdopMuUpOBaHHOCTH MHPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO pPa3BUTHUA HAYKW U O6III€CTB€HHOI7I IIPaKTUKH, OCHOBAHHOI'0 Ha JUAJIOTC KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

* MemanpeoMemHbix:

YHHBEPCAJIbHBIMHU Y4eOHBIMHU IMO3HABATEIbHBIMH /I€HiCTBUSIMH:

a) 0a30BbI€e JIOTHYECKHE JICHCTBHS:

e MPI camocTosTensHO GOPMYIUPOBATh M AKTYaTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

e MP2 ycraHaBnMBaTh CYyIIECTBEHHBI MPU3HAK WM OCHOBAHMS [UIsl CpaBHEHMS,
kiaccudukanuu u 00001IeHMS;

e MP3 onpenensaTe uenu JEATEIBHOCTH, 3aJaBaThb IapaMETpPbl W KPUTEPUH HX
JIOCTHKCHUS,

e MP4 BBISBISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;

e MP5 BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJBTATOB
L[EJIIM, OLICHUBATh PUCKHU MOCJIEACTBUN €SI TEILHOCTH;

0) 0a30BbIE HCCaEN0BATEILCKUE TeHCTBYA:

e MP6 BrnaseTs HaBbIKAMU YYEOHO-HCCIEIOBATENICKOW M TPOEKTHOM JEATeNbHOCTH,
HaBBIKaMU pa3peleHus mpooiem;

e MP7 cnocoOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METO/IOB peIIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TI03HAHMS;

e MP8 oBnaneHune BHAAMHU JAEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHHS, €ro
UHTEpIpEeTaINY, NPeoOPa30BAHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYallUsiX, B TOM

YHUCIIE IPpHU CO3TaHUN y‘le6HBIX 1 COOMATIbHBIX ITPOCKTOB,



e MP9 popmupoBaHre HAyIHOTO TUIIA MBIIIICHUS, BIaJACHIUE HAYYHOW TEPMHHOJIOTHCH,
KJIIOYEBBIMU TIOHATUAMHU U METOIAMU;

e MPI10 craButh u ¢opMyaupoBaTh COOCTBEHHbIE 3adaud B 00pa30BaTEIbHOMN
JESATEIIBHOCTH U JKU3HEHHBIX CUTYyalUsX;

e MPI1l BBIABIATE NPUYMHHO-CIECICTBEHHBIE CBSI3M U  aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh THIIOTE3y €€ pEUICHMs, HaXOAWTh AapryMEHThl Ui JOKa3arTelbCTBa CBOMX
YTBEPKACHUM, 3a]1aBaTh [1apaMeTPbl U KPUTEPUU PELLICHUS;

e MPI12 aHanu3upoBaTh NOIYYEHHbIE B XOJE PELICHUS 3a/1aul PE3YyIbTaThl, KpUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

e MP13 naBarh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

e MPI14 pa3pabareiBaTh IJIaH PEIICHUS NPOOJIEMBI C YYETOM AaHaIW3a HMEIOIIUXCS
MaTepUaJIbHbIX U HEMaTepHalIbHbIX PECYPCOB;

e MPI15 craBuTh npobaeMsbl U 3aJ1a4H, TOMYCKAIOIUE aJIbTEPHATUBHBIE PELLICHUS;

B) padoTa ¢ uHdopmanmeii:

e MP16 Bnagerh HaBbIKAMM MOJTY4EHHUS MH(GOPMALMU U3 MCTOYHUKOB DPA3HBIX THUIIOB,
CaMOCTOSITEJIPHO ~ OCYILECTBJISATh IOUCK, AaHaJIW3, CUCTEMATU3ALMI0 U HUHTEPIPETALNIO
UH(OPMAIIUH pa3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

e MP17 co3naBaTh TEKCTHI B pa3IMUHBIX (OpMaTax ¢ yueToM Ha3HaueHUs MH(OpMaluu U
LIEJIEBOW ayJUTOPUH, BEIOUPAs ONTUMANIbHYIO (pOpMY MPECTaBICHNUS U BU3YyaIU3alluy;

e MPI18 oueHuBarh JOCTOBEPHOCTh, JIETUTHUMHOCTbh HH(OpMAIMM, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

e MP19 ucnonp3oBarh cpefcTBa MHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
B pEIIEHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpraHM3allMOHHBIX 3a/ad C COONIOACHHEM
TpeOOBaHUI 3PrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPABOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 0€3011acHOCTH;

e MP20 BnageTh HaBbIKAMHU PaclO3HABAHUS M 3aIIUTHI UHPOPMAIMH, HHPOPMAIIMOHHOMN
0€30MacHOCTH JIUYHOCTH.

OsnilaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMU

a) oOuienue:

e MP21 ocyuiecTBISATh KOMMYHUKAIIMU BO BCeX cepax KU3HH;

e MP22 pa3BepHyTO M JIOTMUHO M3Jararb CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHHEM
A3BIKOBBIX CPE/ICTB;

0) coBMecTHAS AeATeJLHOCTD:




e MP23 moHuMarh W HCHOJIB30BATHh MPEUMYIIECTBA KOMAaHIHOW WU HMHAWBUIYATbHON
paboTHI;

e MP24 npuHuMMaTh LETM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ICUCTBUS IO €€ TOCTHKEHHUIO: COCTABIISITh TIJIaH JEHCTBUM, pacIpeAessTh PO
C YY4ETOM MHEHHI y9aCTHUKOB 00CYKJaTh Pe3yIbTaThl COBMECTHOM pa0OTHI,

e MP25 koOpaAUHUPOBATH U BBIMOJIHATE PA0OTy B YCIOBHUSX PEaIbHOTO, BUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

OBj1ajleHHe YHMBEPCAJbHBIMHI PEryJsiTUBHBIMH [1€/iCTBUSIMH

a) CAMOOPIraHN3ANMA:

e MP26 caMOCTOSTENBHO OCYIIECTBISATh IMO3HABATENIbHYIO JAESTEIbHOCTb, BBISBISATH
poOsieMBbl, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIE 33a]]a4l B 00pa30BaTeNbHON NESTEIbHOCTH
Y ’KU3HEHHBIX CUTYaIUsX;

e MP27 camMOCTOSATEILHO COCTABJIATH IUIAH PEIICHUSI MPOOJIEMBI C YUETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M TIPENIOYTCHU;

0) CAMOKOHTPOJIb:

e MP28 AaBarb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTH KOPPCKTUBBI B ACATCIBbHOCTD,
OLCHUBATHL COOTBETCTBUC PE3YJILTATOB LICIISAM,

B) DMOIMOHAJLHLIM MHTEJJIEKT, HPeAn0JAramuii chopMupoBaAHHOCTD

e MP29 camoco3HaHHs, BKIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJETh HANpPaBICHHUS pa3BUTHS COOCTBEHHOH OSMOLMOHAIBLHOW cgephl, OBITH
YBEpEHHBIM B ce0e;

e MP30 camoperynupoBaHus, BKJIIOYAIOIIEI0 CAaMOKOHTPOJb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTh 33 CBO€ IIOBEACHHUE, CIHOCOOHOCTh AaJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHHAM U ITPOSABJIIATH FI/I6KOCTL, OBITh OTKPBITBIM HOBOMY,

r) NIPUHATHE Ce0s U APYIUX JIOAEH

e MP31 npunumars cedsi, TOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

* NPEOMEmHbIX:

[TP1)  chopMupOBaHHOCTH  MPEACTABICHHMNA: O  XUMHUYECKOW  COCTaBISIOIIECH
€CTECTBCHHOHAYYHOM KApTUHBl MHpPA, POJIM XUMHH B TIO3HAHWW SIBIICHUM TPUPOIBI, B
(GOpMHUPOBAHUHM MBIIUICHUS W KyJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOIUMOM AJIs PEeUIeHUs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U MIPUPOHON CpeIe;

[1P2) BiajgeHre CHCTEMOM XUMHUUYECKHX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOINe
MOHATUS (XMMHYECKUN DJIEMEHT, aTOM, dJIEKTpOHHas 000JI0YKa aTtoma, S-, p-, d-3JIeKTpOHHBIC

0p6I/ITaJII/I aTOMOB, HOH, MOJICKYJId, BaJCHTHOCTb, OJJCKTPOOTPUHIATCIIbHOCTL, CTCIICHb
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OKHCJICHUS, XUMHYECKas CBsI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBII 00BbEeM, YIIIEpOHBINA CKEIleT,
(GyHKIMOHATBHAS TPYyNNa, paguKal, HW30Mepusi, U30MEpbl, TOMOJOTMYECKHI psij, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPO- U a30TCOASPKAIINE COSTMHEHHS, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA
(yrneBoabl, >KUpbI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS, KPUCTAIMUECKas peHieTka, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIHHO-
BOCCTAHOBUTEINIbHBIC, 9K30- U HHAOTEPMHUYECKHE, PpEaKIUH HOHHOrO oOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUccoLManus, OKUCJIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peaKIMU, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHuuyeckux BemecTB A.M. byrtiepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuidi 3akoH J[.M. MeHneneeBa, 3akoH
COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHUH, (DAaKTOJIOTHYECKUE
CBEIICHHSI O CBOICTBaX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCHOJIH30BAaHUU BaKHEHIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEATENbHOCTH YEIIOBEKA;

[TP3) chopMuUpOBaHHOCTH YMEHHH BBISBISATH XapaKTEPHBIE MPHU3HAKH U B3aHMMOCBS3b
W3YUYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIME TIOHATHUS TPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHMYECKUX MU OPTaHMUYECKHUX BEIIECTB U UX MPEBPAIICHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TMOHATUAMHM M TPEACTaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

[1P4) cpopmMuUpOBaHHOCTH YMEHUH  HCHOJB30BaTh HAWMEHOBAHMS  XUMHUYECKUX
COEIMHEHUIN MEXKYHAPOIHOIO COI03a TEOPETHUYECKON M NPUKIATHONW XMMHMHM U TPUBUAJIbHBIE
HA3BaHMUS BAXKHEUIIMX BEHIECTB (ITUJICH, alleTWIeH, THIEepUH, (eHon, QopMalbaeru/,
YKCyCHasl KHCIJIOTa, TJIMIUH, YrapHbIM Tra3, YIJEKUCIBbIA Tra3, aMMHaK, ralieHas HW3BECTb,
HeraieHasi U3BeCThb, MUThEBas COJAa M JPYIHX), COCTaBIATH (OPMYJIbI HEOPraHUYECKUX U
OPTaHMYECKUX BEIIECTB, YypPaBHEHUS XHUMHUYECKUX PEAKIHi, OOBICHATH WX CMBICT;
NOATBEPXKJIATh ~ XapaKTEpHbIE  XMMHYECKHE  CBOMICTBAa  BELIECTB  COOTBETCTBYIOLIMMU
AKCIIEPUMEHTAMH M 3aITUCSIMU YPaBHEHUN XUMHUYECKUX PEaKITHi;

[1P5) chopmupoBaHHOCTHP yMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh H3YUEHHBIX
HEOPTraHUYECKUX M OPraHUYECKHX BEUIECTB K ONPEJEICHHBIM KJIacCaM U IpyIraM COeAUHEHUH,
XapaKTEepU30BaTh MX COCTaB M BAXKHEWIIME CBOMCTBA; ONPEACNATh BUIbl XUMUUYECKHUX CBSI3eH
(koBaJleHTHasi, HMOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUIbl KPUCTAUIMUYECKUX pPELIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMUUECKHE PEaKIUU;

[1P6) BmaneHue OCHOBHBIMM METOJAAaMU HAYYHOTO TMO3HAHUS BELIECTB M XHUMHUUYECKHX
SBJICHUH (HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

[1P7) chopMHpOBaHHOCT, yMEHUW TMPOBOJIUTH PACUEThl MO XUMHYECKUM (GopMmyiaM Hu

YpPaBHCHUAM XHUMHUYCCKUX peaKHI/Iﬁ C HUCITIOJIB30BaHHEM (1)I/ISI/I‘ICCKI/IX BCJIMYHH,



XapaKTepU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBbIE XMMHWUYECKHE 3HAHUA IS
INPUHSTHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C BEIECTBAMHU U UX
IPUMEHEHUEM;

ITP8) copMupOBaHHOCTH YMEHHI TIJIAHUPOBATH U BBINOJHATh XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB IIPU HAarpeBaHUM, IOJYYEHUE ATUIEHA U U3YUYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU HA albJAETH/AbI, KpaxMmall, YKCYCHYI KHUCJIOTY; JE€HaTyparus
OeIKOB IPU HArpEeBaHUM, LIBETHBIE peaklUM OEIKOB; MPOBOJUTH PEaKLUUH HOHHOIO OOMEHa,
OIpeseNiATh Cpely BOJHBIX PAcTBOPOB, KAUE€CTBEHHbIC peakUUu Ha cyibdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH AaMMOHHSA; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Mertamier" u "Hemeramibl') B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpallleHnn ¢ BeLIeCTBaMU U J1aOOpaTOpPHBIM O00OpYJIOBAHUEM; MPEIACTABIATh PE3yJIbTaThl
XMMHMYECKOI'O 3KCIEpUMEHTa B (hopMe 3allUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUH u
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIHTATOB;

ITP9) copmMupoBaHHOCTb YMEHHUS aHAJIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
[OJy4aeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpeACTB MaccoBOil MHQpopmauuu, cetb MHTepHeT u
ApyTrHe);

ITP10) cpopmupoBaHHOCTh YMEHHUIN COOJIIOIaTh MPaBUIIa SKOJOTUYECKH LIE€IecOo00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IENAX COXPAaHEHUS CBOETO 3I0POBbSl U
OKpYXarolled NMPUPOAHON CpPEebl; YYUTHIBATh ONACHOCTb BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI

OMPCACIICHHBIX BCUICCTB, IOHNMas CMBICJI ITIOKa3aTCIIA HpeHeHBHOﬁ ,[[OHyCTHMOﬁ KOHICHTpAaIuu.

®opma MPOMeKYTOYHOI aTTecTALMHU 10 y4eOHOMY NpeaMeTy

HanmenoBanue yqe6H0ro nmpeameTa CDopMa HpOMe)KYTOHHOﬁ aTTeCTalinuu

BIL.08 «Xumus» JuddepeHnrpoBaHHbIi 3a4eT

1.3. OPTrAHU3AIMA TEKYIIEI'O KOHTPOJIA YCHEBAEMOCTH H
MPOMEXKYTOYHON ATTECTAIIUM IO UTOT'AM OCBOEHHS ITPOTI'PAMMBI
YUEBHOTI' O INIPEJMETA

B mepuon oOydenust mo obOpaszoBarenbHOU mporpamme CIIO ¢ momydeHneMm cpeaHero
00pa30BaHUs OCYIIECTBISAETCS TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB U IPOMEKYTOUHAs
aTTecTanus 1o o0meoopa3zoBaTeIbHBIM YUCOHBIM MPEIMETAM.

Texkymuii KOHTPOJb OCYIIECTBISIETCS B IMpefesiax yuyeOHOro BpEeMEHHU, OTBEIIEHHOrO Ha
y4eOHBIN TPEAMET, OLICHUBAETCS 10 MATHOAUIPHON mIKayie. TeKyIuid KOHTPOJIb TIPOBOJIUTCS C
LEeNbI0  OOBEKTUBHOW OIIGHKM KadyecTBa OCBOCHHMS TPOTPaMMBI IpeAMEeTa, a TaKkke
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CTUMYJIUDOBaHUs y4eOHOW JEATENbHOCTH CTYACHTOB, IOATOTOBKM K IPOMEXYTOYHOH
aTTecTaluy U oOecreueHus] MaKCUMalIbHON 3P PEeKTUBHOCTH yd4eOHOro mporecca. [t oneHku
Ka4yecTBa MOJATOTOBKH HCIONB3YIOTCS pa3iuyHble (OpMBI U METOABI KOHTpoJs. Tekymmit
KOHTPOJb Yy4yeOHOro mpenMeTa OCYyLIeCTBIseTcs B (OpME YCTHOIO ONpOCa; 3allUThl
NPaKTUYECKUX 3aJlaHui, pedepaTa, TBOPUECKUX PAOOT; BBIIOJHEHHUS KOHTPOJIbHBIX M TECTOBBIX
3a1aHUM.

[TpomexyTouHas arTecTanus NpoBOIUTCA B popme TuddepeHIIIPOBAHHOTO 3a4eTa.

B nepuon cinoxHON caHUTapHO-3IUAEMHUOJIOTMUECKOW OOCTAHOBKY MJIM IPYTHX CUTYaLUsAX
HEBO3MOXXHOCTH OYHOTO OOY4YEeHHs WM MPOBEACHMS aTTECTALUU CTYJCHTOB KOJUJIEIK peanu3yeT
06pa3OBaTeJ'IBHBIG nporpamMmMbel HMJIMK HUX YaCTU C I[PUMCHCHUCM JJIICKTPOHHOI'O O6y‘~I€HI/I$I,
JUCTaHIIMOHHBIX O6pa3OBaT€JII)HI)IX TEXHOJOTHI B MNpeaAYCMOTPCHHBIX 3aKOHOAATCIILCTBOM
dopmax oOyuyeHMs WM NPH MX COYETAaHHM, NPU MPOBEACHUU YUYEOHBIX 3aHATUN, MPAKTHK,

TEKYIIETO KOHTPOJIA YCIICBAEMOCTH, HpOMe)KYTOqHOﬁ, arTTeCcrTalnn 06yqa101u14xc;1.



2. KOHTPOJIb U OHEHKA OCBOEHUA ITPOI'PAMMBI YYEBHOT'O IIPEJIMETA

2.1. IEPEYEHb BOITPOCOB M 3AJIAHUM JIJIA TEKYIIETO KOHTPOJIA
3HAHUA

@DOH/T OLIEHOYHBIX CPEJICTB IIPeIHA3HAYEH ISl KOHTPOJIS M OLEHKU Pe3yJbTaTOB OCBOCHHUS
TEMBI.

TEMA 1.1. IPEJMET OPTAHUYECKOIN XUMHUHN

®opma: KonrposabHasi padora

IIpakTuyeckas padora Nel: cocraB/jieHHe HA3BAHUM COeIMHEHUI 10 MeKAYHAPOIHOM
HoMmenkJjatype UIOITAK

1 BapuaHT

1) Hamumm psig roMos0roB ajgkaHoB U popMyJTy rekcaHa u OyTaHa

2) CocraBb Ha3BaHUA 110 PopMyIamMm

A) CH3-CH2-CH-CH2-CH3

\
CH3
B) CH3-CH-CH2-CH-CH2-CH3
| |
CH3  CH3
B) CH3-CH2-CH2-CH-CH2-CH2-CH3

CH2-CH3
3) CocraBbTe hpopmyiy

A) 2-meTnnbyTaH

b) 2-meTnn-4-3tunokran

2 BapHaHT

1) Hanumm psir roMOJIOTOB aJIKaHOB M (hOpMyJTy NIEHTaHa U MpOoNaHa

2) CoctaBb Ha3BaHUs MO GopMyIamMm

A) CH3-CH-CH2-CH3

\
CH3

b) CH3-CH-CH-CH2-CH3
|
CH3CH3
B) CH3-CH2-CH-CH2-CH2-CH3

CH2-CH3
3) CocraBbTe hopmyTy

A) 3-meTmineHTaH
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b) 3-metmn-4-stunrexkcan

TEMA 1.1. IPEJIMET OPTAHUYECKOMN XUMWH —
TEMA 1.5. IPUPOAHBIE HCTOYHUKHU YIVIEBOAOPOJOB U UX IIEPEPABOTKA

®opma: KonTposbHasi padora
IIpakTnyeckas padora Ne 2. IlpeaenbHble U HenpeaeJdbHbIE YIJIEBOAOPOIbI
BapuanT 1
1.06mmas popmyrna roMoI0ruH4eckoro psiaa ankaHos: (10)
1. CaHon 2. CoHone 3. CaHon 4. CoHone
2.TosbKO OIMHApHBIE CBSI3U MIPUCYTCTBYIOT B MOJjieKyJax(10)
1. >Tana 2. 3TeH 3.otuHa 4. Oyraguena -1,3
3. BemectBo ¢ monekynspHoit popmynoit CH3-CH>-CH»-CH3 otHOcuTcs K kiaccy(10)
l.ankeHoB 2. aJlkaHOB 3. AMEHOB 4.anKuHOB
4. Bo Bpems mporiecca TopeHus allkaHbl 00pa3yroT: (10)
1. BOmy 2. aNKUHBI 3. Bony u yriekucnsliii ra3
5. 'omomnoru — 3to : (10)
1. l'excan u rekcanans. 2. [Iponan u OyTaH.
3. ByraHn u 6yTeH. 4.byTaH ¥ IEHTHIL.
6. pacmuIly TUIBI THOPUAN3AIUH U CBsI3ell B popmyne (40)
CH;3 - CH2 - CH2- CH=CH - CH3
7. Hanumure cTpyKTypHble GopMyIbl coeTuHeHui: (40)
a) 2-MeTuTeKceH- 1
0) MeHTHH-2
8. HazoBute coequuenus: (60)
a) CH; - CH - CHz - CHz - CH3
|
CH3

6) CH; - CHz - CH2- CH = CH - CH3
B) CH=C-CHj3 - CH - CH: - CH3

|
CH,.CH3
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9. CocrtaBbTe peakiuio raoreHupoBanus 1 Oyrana (+CI12) (20)
10. JlafiTe onpenenenune Kpekunry (20)
Bapuant 2

1. O6mas hopmysia TOMOJIOTHYECKOTO psifia akeHoB: (10)
1.CuH2n 2. CoHone2 3. CuHon 4. CyHonos
2. JIBoiiHast CBA3b MPHUCYTCTBYIOT B MoJieKyJie(10)

1. aTana 2. 3ten 3.»otmHa 4. Oyramuena -1,3

3. BemectBo ¢  wmonekymapaoid  opmynoit CH,=CH-CH,-CH>-CH3 oTHOCHTCS

K kiaccy(10)

l.ankeHoB 2. aJIKaHOB 3. aJIKUHOB 4.ciupToB

4. Bo Bpems nporiecca JerajJoreHupoBaHus ajikeHsl: (10)

1. [Tprcoe AMHSIOT BOIOPOJ
2. IIpucoeAuHSIOT TajJoreH
3. OTIEIAIOT rajJoreH
5. 'omonoru — 370 : (16)

1. 'excan u rekcananb. 2. ['eKcaH U TeKCeH.
3. byTaH u neHTaH. 4.byTaH ¥ IEHTUJL.

6. HanuIM TUNBI THOpUIN3ALUY U cBsizel B hopmyuie (40)

HC,=CH - CH - CH3

|
CHs

7. Hanummre cTpyKTypHbIe (POpMYJIIbl cCOeAUHEHU: (40)
a) 4-METUJITIEHTEH-2
0) rexcus-1
8. HazoBwuTe creayromniie yrieBo0po Ikl 0 MEXKTyHApOIHON HOMEHKIAType: (60)
CH3
|
a) HC=C - CH, - C - CH3
|
CH;3
6) HC,=CH - CH - CH3
|
CH3
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B) CH3- CH - CH; - CHz - CH»z - CH3
|
CH3
9. CocrtaBbTe peakiuio rajorenupoanus s 3tena (+C12) (20)

10. Hanmumute mpupoHbIe HCTOYHUKH aTKaHOB(20)

TEMA 2.3. YIVIEBO/IbI

dopma: npakTudeckas padbora

IIpakTuyeckas padora Ne 3. YrieBoabl: cOCTaB, KJIaccu(pukamus yrieBojaoB (MOHO-,
AH- U OJUCAXAPUIBI).

B rpynmax mnpouutath uHpOpManuio U O(QOPMHUTH €€ MO IUIaHy C MOCJIETYOIIUM
BBICTYIJICHUEM.

IInan:

1. Ompenencnwne, odmas popmyia.

2. OusnyecKHue CBONMCTBA.
3. XuMHUYeCcKHe CBOMCTBA.
4. buonoruveckas poib.
5. IlpumMeHeHue yrieBo10B.
Nudopmanusi:

I'mroko3a.

I'moko3a (C¢Hi1206) («BUHOTpaIHBIM caxap», NEKCTPO3a) BCTPEUYAETCS B COKE MHOTHX
(GPYKTOB | STOJ, B TOM YUCJIC © BUHOTPAJIA, OTYETO W MPOU30ILIO HA3BaHHUE ITOTO BUJA caxapa.
SIBsieTcs mecTUaTOMHBIM caxapoM (Tekco30il). I'moko3a SBIsSeTCs caMbIM pacpoCTpaHEHHBIM
YTIIEBOJIOM.

HaxoxneHue B mpupose.

B npupoze riaroko3a Hapsiny ¢ ApyruMu yrieBojaMu oOpa3yercs B mpoliecce poToCHHTE3a
B IIPUCYTCTBUH XJIOPO(HILIA, COAEPIKAIIETO aTOM MAarHHs:

6CO2 + H20 = CsH1206 + 602 — Q.

B ocobom Buze TIoKO3a COAEPKHUTCS MOYTH BO BCEX OpraHax 3€JEHBIX pPACTEHUH.
Oco0eHHO €€ MHOTO B BUHOTPAJIHOM COKE, IIOATOMY IUIIOKO3y MHOTJA Ha3bIBalOT BUHOTPAJAHBIM
caxapoM. Mén B OCHOBHOM COCTOMT W3 CMECH TJIIOKO3BI C (pyKTO30i. B opranusme uenoBeka
IJII0KO3a cofepkutcst B Mbiiax, B kpou (0.1 - 0.12 %) u ciiy’kUT OCHOBHBIM HCTOYHHUKOM
SHEPIMM I KJIETOK M TKaHel opraHu3ma. [IoBbIIEHME KOHLEHTPAUMU TJIHOKO3bl B KPOBHU

OPUBOJUT K YCWICHHIO BBIPAaOOTKM TOPMOHA MOJKEIYAOYHOW IKele3bl — MHCYJIMHA,
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YMEHBIIAOIIET0 COACPKAHUE ITOrO YIJIEBO/IAa B KPOBU. B CBSI3aHHOM BHJE IJIIOKO3a UMEETCS B
caxapose, MaJbTO3€, JaKTO3€, LIEJUII0JI03€, KpaxMalle U APYTrux JIU- U Monucaxapuiax.

[Tonyuyenue.

[lepBblii cUHTE3 TIIOKO3bI U3 (hopMasbAeryuaa B MPUCYTCTBUU THAPOKCHAA KaNbLHs ObLI
npou3BenéH A. M. bytiepoBeim B 1861 romy. I'moko3a MOKET OBITh MOJIy4eHA THIPOIU30M
NPUPOJIHBIX BEIIECTB, B COCTaB KOTOPHIX OHa BXOAWT. B mpousBoAcCTBE €€ mOJydaroT
TUAPOIIN30M KapTo(eTbHOro U KYKypy3HOTO Kpaxmalia KHCIIOTaMU. B mpupoe riroko3a Hapsay
C IpyTUMHU YTJIEBOJaMH 00pa3zyeTcs B pe3ysbTaTe peakiuu (pOTOCHHTE3A.

Duszndeckre CBOMCTBA.

['mroko3a — 0Oenoe KPHCTALIMYECKOE BEHIECTBO CO CIAIKUM BKYCOM, XOpPOIIO
pactBopumoe B Boje. M3 BogHOro pactBopa oHa BeiessieTcs B Buae kpuctamoruapata CeHi206
- H2O. PacTBopuMa Tak k€ B OpraHMYECKUX PACTBOPHUTENSAX, aMMHAYHOM PACTBOPE TUIPOKCHUIA
meau — Cu(NH3)4(OH)2, B KOHUEHTPUPOBAaHHOM pacTBOpe XJIOpuJa LHUHKA U
KOHIICHTPUPOBAHHOM PAaCTBOPE CEPHOU KUCIIOTHI.

XMMHYECKHE CBOVCTBA.

['moko3a o00nagaer XWMHUYECKUMHU CBOWCTBAMH, XapaKTepHBIMU MJIi CIHPTOB H
anpaeruaioB. Kpome toro, ona o6s1aaer 1 HEKOTOPBIMH CHEIM(PUUECKUMH CBOMCTBAMMU:

1. Pearupyer ¢ KapOOHOBBIMM KHMCIOTaMHU C OOpa30BaHUEM CIOKHBIX 3(QHUPOB (MAThH
THJIPOKCHIIBHBIX TPYIII TITFOKO3bI BCTYHAIOT B PEAKIIHIO C KUCIIOTAMH).

2. Kak MHoroaToMHbIii cnupT pearupyetr ¢ ruapokcugom menu (II) ¢ oOpazoBanuem
ankoronsta meau (I1).

3. Pearupyer ¢ oxcugom cepebpa (I) B ammMuauHoM pacTBope (peakius “‘cepeOpsHOTO
3epkana’):

CH>OH(CHOH)4-COH + Ag>O = CH,OH(CHOH)4-CO>H + 2Ag

4. Okucnsercs ruapokcunom meau (II) (c BeimageHNEM KpacHOTO 0CaIKa).

5. Ilox nelicTBMEM BOCCTAaHOBUTENEH MPEBPAIIAETCS B IIECTUATOMHBINA CITHPT.

6. ['mroko3a crmocobHa moaBepraTbesi OpOKEHHIO:

a) CIIUPTOBOE OpOKEHUE:

CsH 1206 = 2CH3-CH,OH+ CO»

0) MOJIOUHOKHUCII0€ OpOKEeHHE:

CsH1206 = 2CH3-CHOH-COOH

B) MACIISTHOKHCIIOE OpOKeHue

Ce¢H1206 = C3H7COOH + 2H; + 2CO»

Buomornyeckast poJib.
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Bbonbmme Tabnerku rimoko3sl ¢ ButamMuHoM C u3BecTHBl BeeM. Korzma Takyro TabneTky
OTIIPABJISIIOT B POT, HE CTOUT 3a0bIBaTh, YTO 3TO B IIEPBYI0 OYEPEb MEIMLIMHCKUN IIpenapar, a
MIOTOM YK CPEACTBO YAOBJIETBOPEHHS MOTPEOHOCTH B CIAIKOM.

I'mroKo03a JIerko IPOHUKAET B KPOBb, HE 3a/IEPKUBAACH B ITULICBApUTENbHON cucteme. OHa
NONJEPKUBAET OPraHU3M, HOPMAJIU3yeT PACCTPOECHHOE IMILEBAPEHHUE, IOITOMY OYEHb 4aCTO
BXOIHUT B COCTaB JIEKapCTB. DTOT MOHOCAaXapuj HU3BJICKAIOT W3 CBEKOJBHOH, KapTO(EIbHOMH,
KyKYpy3HOH IIaTOKH M Jake€ U3 APEBECHBIX OonuioK. IIpaBna, B mocienHeMm ciydae TIUIIOKO3Y
UCMONB3YIOT KaK IPOMEXKYTOUHBIH NPOAYKT TMpH JaubHedimeM e€ OHOXMUMUYECKOM
IIPEBPALICHUH B STUJIOBBIA CIIUPT.

I'11r0K03a — BayKHBIM IUIIEBOM MPOAYKT, 32 CYET KOTOPOTO OPraHM3M 4YEJIOBEKA IOJIydYaeT
0O0JIBIITYIO YacTh HEOOXOUMOM eMy SHEPTHH.

IIpumeHeHnue.

I'mroko3a sABIIETCS LIEHHBIM NUTATEJIBHBIM NPOLYKTOM. B opranusme ona noxasepraercs
CIIO)KHBIM OMOXMMHYECKHM TIPEBPAICHUSAM, B pE3YyJbTaTe KOTOPBIX 00pa3yercss TUOKCHI
yrieposa M BOZA, IPU OTOM BBIIEIAETCA JHEPrus. Tak Kak IVIFOKO3a JIETKO YCBAauBaeTCs
OpraHu3MoM, €€ HCHOJBb3YIOT B MEAULMHE B KayecTBE YKPEIUIAIOIIEro JeyeOHOro CpejacTBa.
['mroxo3a Haubosiee OBICTPO U JIETKO B OpraHU3Me UCIONb3YyeTcs Al 00pa30BaHUs TIMKOTeHa —
JKUBOTHOT'O KHpa, JJI1 MUTAHUSA TKaHEH Mo3ra, pabOTalolMX MBIIII, B TOM YUCJIE CEpJIEeYHON
MBILIIBL, IS TOJAJIEp)KaHUs HEeoOXOJUMOro YpOBHSA caxapa KpPOBHM M CO3JaHHUS 3aIllacoB
riukoreHa nedeHd. OHa  ciay)kuT 3((EKTUBHBIM CPEJICTBOM IMOAJEPXKAHUSA IUTaHUA
HOCJIEeOoNepalMoOHHbIX, OCIA0JIEHHBIX U JPYTUX TSKEI000J7bHBIX, Bo Beex ciaydasx Oonbmioro
(Gu3NYECKOro HANPSKEHUS TIII0K03a MOXKET UCII0JIb30BAaThCs KaK UCTOYHUK SHEPTUHU U ObICTPOTro
YOBJIETBOPEHUS MOTPEOHOCTH OpraHu3Ma B caxape.

I'moko3a Tak ke UCMOoNb3yeTCsl PH SBJICHUSAX CEpAECUHOM CI1a0O0CTH, IIOKE, OHA BXOWT B
COCTaB KPOBO3aMEHSIOIIMX M IPOTUBOLIOKOBBIX JKUIAKOCTEH. [JIIOKO3y HCHONB3YIOT IpU
MHTOKCHKAIUU (HalpuMep, IpU MUILIEBOM OTPABIECHUHU WIN MH(MEKIHNH), TaK KaK OHa SBISETCS
YHUBEPCAIbHBIM AHTUTOKCUYECKUM CPEICTBOM.

[Iupoko TPUMEHSIOT TIJIIOKO3Y B KOHAMUTEPCKOM Jenie (M3rOoTOBJICHHE MapMelnaja,
KapaMelld, IPSHUKOB U T. 11.), B TEKCTWJIBHOM IPOMBIIIEHHOCTH B KA4€CTBE BOCCTAHOBUTEIIS, B
KayecTBE MCXOJHOI0 MPOJYKTa MPHU MPOU3BOJCTBE ACKOPOMHOBBIX M TIIMKOHOBBIX KHUCIIOT, JUIS
CUHTE3a psAJla IPOU3BOAHBIX CaXapoB U T.J.

Bonbmioe 3HaueHHMEe WMEIOT MPOIECChl OpOKEHHUsl TIIIOKO3bl. Tak, Hampumep, IpH
KBAlICHUU KAaITyCThI, OTYPIIOB, MOJIOKA MPOMCXOJUT MOJOYHOKHUCIIOE OpPOXKEHHE TIIIOKO3BI, TaK
K€ KaKk M IIPU CWJIOCOBaHMU KOPMOB. Eciam monasepraeMas CHIOCOBAaHHIO MAacca HEJOCTaTOYHO

YIUIOTHCHA, TO IMOA BJIIMAHHUEM IMPOHUKIICTO BO3ayXa IMMPOHUCXOIUT MACIAHOKHUCIIOC 6pO)K€HI/IC n

15



KOpPM CTaHOBMTCSI HENPUTOJEH K NMPUMEHEHHI0. Ha mpakTuke MCHosib3yeTcsl TakKe CIUPTOBOE
Opo’KeHHE TIIIOKO3bl, HAIIPUMED P MPOU3BO/ICTBE IIUBA.

HurepecHble dhakThL

HekoTtopsle JIATyIIKY HAIIM OIPUMEHEHHE TIII0OKO3€ B CBOEM OpraHu3Me — JH00OMBITHOE,
XOTSl M IOpa3/lo MeHee BakHoe. B 3uMHee BpeMs MHOIZIa MOXKHO HAaWTH JIATYILEK, BMEP3LIMX B
JeISIHbIE TJIBIOBI, HO I1OCJIE OTTauBaHMUS 3€MHOBOJIHbIE OXHUBaIOT. Kak e OHM yXUTPSIIOTCS HE
3aMEp3HYTh HacMepTh? OKa3blBaeTCs, C HACTYIUIEHUEM XOJOJOB B KpPOBM JArymku B 60 pa3
YBEJIMYMBACTCS KOJMYECTBO TIJIFOKO3bl. OJTO MemaeT o0O0pa30oBaHUIO BHYTPH OpraHHU3Ma
KPHUCTAJNIUKOB JIbAA.

I'epou pomana XKrosga Bepna “Jlern xanutana ['panTa” TOJIBKO COOMpanIucCh MOYXUHATh
MSICOM TIOACTPEICHHON MMM JHKOM JaMbl (TyaHaKo), Kak BJIPYI BBIICHUJIOCH, YTO OHO
COBEPIIICHHO HE CBheAOOHO. “BBITh MOXKET, OHO CIMIIKOM JOJTO JekKalo?”’ - 03aJa4eHHO
CIPOCUJ OJIMH U3 HUX. “HeT, OHO, K COXKaJIEHHUIO, CIMILKOM J0Jro 6exayno! - OTBeTU yUEHbIii-
reorpag. OkaspiBaeTcs MACO I'yaHaKO BKYCHO TOJBKO TOI'/Ia, KOIJla )KMBOTHOE YOUTO BO BpeMs
OTJIbIXa, HO €CJIM 32 HUM JIOJITO OXOTUTHCS U JKUBOTHOE JIOJITO OeXajlo, TOrJa €ro Msco
Heche1oO0HO”. Bpsn nu Ilaranens cymen Obl OOBSICHUTh IPUYHMHY ONUMCAHHOIO UM siBieHus. Ho,
NIOJIB3YACh JAHHBIMM COBPEMEHHOH HayKH, CIENaTh 3TO COBCeM HeTpynHo. Haware mpuuércs,
npaBja, HECKOJIbKO M3aaneka. Korga kieTka ABIINT KUCIOPOIOM, TJIHOKO3a “‘cropaer”’ B HeEH,
npeBpaliasch B BOAY M YIJIEKUCIbIN Ta3, U BblAeNseT 3Hepruto. Ho, mpennonoxum, KUBOTHOE
J0Ar0 O€XWT, WM YeNIOBEK OBICTPO BBINOJHIET KaKyIO-TO TKENYI0 (U3MYECKyl padoTy.
Kucnopon He ycneBaer momacTb B KJIETKM MbIII. TeM He MEHee, KIETKH ‘‘3a[bIXaroTcsi’ HE
cpasdy. Haunnaercss m0OONBITHRIA TpolecC — TIUKOIM3 (YTO B TEpPEBOJAE O3HAYaeT
“pacmeruienue caxapa’”). [Ipu pacnane riroko3sl 00pasyercss He BojJa M yIIEKHUCIOTa, a Oojee
CJIO’KHO€ BEILIECTBO — MOJIOYHast Kuciora. Kax/iplid, KTo mpoOoBaj KUCI0e MOJIOKO WU Kepup,
3HAKOM C €€ BKyCOM. DHEPIUHU IIPH INIMKOJIN3€ BbIAEIAETCS B 13 pa3 MeHbllle, YEM IIPU IbIXaHUU.
Yem Oouibllie MOJIOYHOM KHCIOTHI HAKOMWJIOCH B MBIIIIIAX, TEM CHIIbHEE YEIOBEK WIIN KHUBOTHOE
YYBCTBYET UX ycTaslocTh. HakoHell, Bce 3amachl IMII0OKO3bI B MbIIIIax ucromatorcs. Heodxonum
orabix. IlosTOoMy, mepectaB KojIOTh JApoBa MM B30ekaB MO JJIMHHOM JIECTHHIE, YEIOBEK
OOBIYHO “TIEPEBOAMUT JyX’, BOCIOJHSAS HEJOCTATOK KHUCIOpoJa B KpoBU. VIMEHHO MosiouHas
KHCJIOTa C/ieiaia HEeBKYCHBIM MSICO KMBOTHOTO, MOJIcTpesieHHoro reposiMu JKioms Bepha.

Kpaxwmann.

DKcIepuMEHTabHO JJOKa3aHo, yTo XxuMudeckas Gopmyina kpaxmana (CsHioOs)n, rae n
JIOCTUTAeT HECKOJBKUX ThICSY. YUEHBIM YIAJIOCh J0Ka3aTh, YTO MaKpPOMOJIEKYJIBI Kpaxmaia
COCTOAT U3 OCTAaTKOB INIIOKO3bI, TAK KAK UIMEHHO OHA SIBJISIETCS IIPOLyKTOM THIPOJIN3a Kpaxmaa.

Kpome TOro ycraHoBiieHO, YTO KpaxMall COCTOMUT M3 MOJIEKYJ C Pa3BETBJIEHHON CTPYKTYpPOil.
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OTHM O00BACHSETCS 3€PHUCTOE CTPOCHHE Kpaxmaia. Kpaxmanm cocTOMT M3 JUIMHHBIX CIO0XKHBIX
LIENIOYEK IIPOCTHIX caxapoB. IMEHHO 1T03TOMY €ro 4acTO Ha3bIBAIOT "CII0KHBIM YTIJIEBOJOM'.

CozaeprkaHie B IPUPOIE.

Kakue mpoxaykTsl copepkaT MHOro kpaxmana? 3epHO (IILEHHUIA, PUC, SYMEHb, OBEC),
KapTodeib, KyKypy3a, acoib — 370 BC€ O4EHb KpaxMalUCThle MPOAYKTHL. M3 3epHa aenaror
XJ1€0, KpYIIbl U MaKapOHHbBIE U3JIENINSI, @ TAKKE KPEKEPbI, IEUEHbE, TOPTHI, TUPOTH, U3TOTOBISIOT
MYKY.

ITosryueHnue.

Kpaxman mnomywaror yamie Bcero u3 kaprodens. [[ns srtoro kaprodens u3Menpyaror,
NPOMBIBAIOT BOJOW W TIEPEKAYMBAIOT B OOJBIIME COCYHBI, TJI€ MPOHCXOJUT OTCTAaMBaHHE.
ITomyuyenHbIil Kpaxman em€ pa3 IMPOMBIBAIOT BOJOM, OTCTAaMBAIOT M CylIaT B CTpye TEIIOTO
BO3/yXa.

Duszndyeckrue CBOMCTBA.

Kpaxman — Genblif mOpOIIOK, HEPACTBOPUMBIM B XOJ0JIHOW Bone. B ropsueil Boje oH
HaOyxaet u oOpa3yer KIehcTep.

XHMMHYECKHE CBOMCTBA.

XapakTepHON peakLueld Kpaxmajia sBJISETCS €ro B3auMoAekcTBue ¢ iomoMm. Ecimm k
OXJXKJIEHHOMY KpaxMaJbHOMY KIIEHCTepy H00aBUTh pacTBOp HoAa, TO MOSBISETCS CUHEE
okpammuBaHue. [Ipy HarpeBaHuM KielWcTepa OHO MCYE3a€T, a IPHU OXJAXKICHUM MOSBIAETCS
BHOBb. JTUM CBOMCTBOM IOJIb3YIOTCS IIPU ONPEIEIICHNN KpaxMalla B MAIIEBBIX NpoAyKTax. Tak,
HarpuMep, €ciIM Kaljllo HoJa MOMECTHTh Ha cpe3 KapTodens WM JIOMTUK Oenoro xiebda, To
MOSIBIISIETCS CHHEE OKpalIMBaHNUE.

Kpaxman cpaBHUTENBHO JIETKO IMOJABEPIaeTCsl THAPOIU3Y:

(CsH1005)n + nH20 = nCsH 1206

(kpaxmai + Boa = IIF0K03a)

B 3aBUCMMOCTM OT YCIOBHMM THMAPONM3 KpaxMaja MOXET IPOTEKaTh CTYNEHYaTo, ¢
00pa3oBaHNEM Pa3IUYHBIX TPOMEKYTOUHBIX TPOIYKTOB:

(C6H1005)n — (CsH1005)m — xC12H22011 — nCeH1206

(kpaxmai — JAEKCTPHHBI — MaJIbT03a — TIIIOK03a).

IIporcxoAUT MOCTENEHHOE PACIIEIIIIEHNE MAKPOMOJIEKY L.

IIpumeHeHue.

Kpaxman sBisercss LEHHBIM TNHTATEIbHBIM NPOAYKTOM. YTOOBI 0OJErduTh €ro
YCBOEHUE, COAEpIKaLUe KpaxMall IIPOLYKThI ITOABEPratOT JEHCTBUIO BBICOKOM TEMIIEPATYPBI, TO
ecTb Kaprodenb BapAT, xjeO MekyT. B 3TUX yclOBUAX NPOUCXOAMT YACTUYHBIN THUAPOIU3

Kpaxmajua, 1 o0pa3yloTcsl IeKCTPUHBI, paCTBOPUMbIE B BoJe. JIeKCTpUHBI B MUIIEBAPUTEIHHOM
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TPaKTe€ TOABEPraloTCs JalbHEHIIEMYy THMJIPOJIN3Y [0 TIJIIOKO3bl, KOTOpas yCBauBaeTCs
opranu3MoM. M30BITOK TIIIOKO3BI MpEBpalIaeTcsi B TIIMKOTeH (KUBOTHBIM kpaxman). CocraB
TJIMKOTEHA TaKoH ke, Kak y kpaxmana - (CeHi00s)n, HO ero Momnekyibl 6osnee pa3BeTBIEHHBIE.
Oco0eHHO MHOTO TVIMKOTeHa coepxkuTcs B eueHu (10 10 %). B opranusme riavkoreH sBisieTcs
pE3EpBHBIM BELIECTBOM, KOTOPOE IpPEBpalllaeTcs B IJIIOKO3Y IO MEpE €ro pacxooBaHUS B
KJIETKaX.

B npowmblnieHHOCTH KpaxMai IMyTEM TUAposin3a NMpeBpallaT B NAaTOKY U IIOKo3y. [
9TOr0 €ro HarpeBaloT C pa30aBleHHONW CEpHOW KHUCIOTOM, H30BITOK KOTOpOl 3areM
HelTpanu3yoT MenoM. O0pa3oBaBIIMICS OCaloK OT(GUIBTPOBBIBAIOT, PACTBOP YHAapUBAKOT U
BBIJICJIAIOT TIIOK03Yy. Ecin rupponus kpaxmana He TOBOAMTH 10 KOHIIA, TO 00pa3yeTcs cMech
JEKCTPUHOB C IIFOKO30M — MaToKa, KOTOPYIO IMPUMEHSIOT B KOHAUTEPCKOW MPOMBIIUIEHHOCTH.
[Tonyyaemble U3 KpaxMana JEKCTPUHBI UCIIOJB3YIOTCS B Ka4eCTBE Kilesl, AJIsl 3aryCTEeHHsI KPacoK
[P HAaHECEHUH PUCYHKOB Ha TKaHb.

Kpaxman npumensiercs 1uig HakpaxManuBaHus 0enbs. [lo ropsuum yTIorom npoucxoauT
YaCTUYHBIM TMJIPOJIU3 KpaxMmaya U INpeBpalleHue ero B AeKcTpuHbl. Ilocnennue oOpasyroT Ha
TKaHU IJIOTHYIO IUIEHKY, KOTOpast pUIAET OJIeCK TKaHU U MpeIoXpaHseT e€ OT 3arps3HeHUsL.

Kpaxmaj u nuTaHue.

Jlyuymne u3 KpaxMalUCTBIX TPOAYKTOB IlefibHble 000bI uiau ueyeBuma. Kpaxwan,
COJIepXKaIINiics B HUX, TiepeBapuBaeTcsi MmenieHHo. KoHcepBupoBaHHbIe 000BI O0Jee MOIHO
YCBaUBAETCsl OPraHU3MOM, YEM T€, KOTOpbIE NPUTOTOBIIEHBI U3 BBICYLIEHHOTO cocTosiHus. Ilpn
BbIOOpE 3€pHa, €CTh T€, KOTOPbIE COXPAHSIOT CBOM CBOWMCTBA M MpPU KyJIHMHApHOW oOpaboTke,
TaKMe KaK KOPUYHEBBIN pUC, TUMEHb, aMapaHT, WK jedesa.

Cnenyer n3berath xy1€000yJIOUHBIX U3JAENUNA U W3JEIUH, CAETaHHBIX U3 MyKHU. Jlyummmii
BBIOOp COPTOB XJieba W3 MyKH CHENMaIbHOTO HHM3KOTO MOMOJa, KOTOpBIE COAEPIKAaT MEHbILEe
Kpaxmasa 1 OOJbIIe KIeTYaTKH.

[Tpouecc ruaponmn3a Kpaxmajia B OpraHU3ME YEJIOBEKa CIOXKHBIM, HO TEXHOJIOTMYECKH
o0paboTaHHBI Kpaxmall y>K€ Ha s3bIK€ HAuMHAeT CBOM (EepMEHTAaTUBHBIM TUAPONU3, B
pe3yJbTare KOTOpOro oOpasyercs MajibTo3a. ManbTro3a HE YCHeBaeT IpeBpaTUThCA B
MOHOCaxapuabl 32 TO BpeMs, KOTOpO€ Mbl OOBIYHO TpaTHMM Ha NepeXEBBIBAHHE, M MPOILECC
o0pa3oBaHMs IIIOKO3bl U3 KpaxMala 3aKaHYMBaeTCs YK€ B MUIEBApUTEIbHOM TpakTe. OIHaKO,
€CIM COJIepKAIlyl0 Kpaxmajl THuIly (HampuMep XJie0) TMOoKeBaTh MHUHYTY WIH TOJITOPHI,
MOSIBUTHCSI OTUETIIMBBIN CJIAJIKUN BKYC.

Ham opranusm monydaer Kpaxmajdl B OCHOBHOM C KapTogeneM, OAHAKO MaccoBas HOJS
3TOro yrieBoja B KIyOHsAX kaprodens He mpesblaer 20 %. ['opazgo Goraue kpaxmaiom

3epHOBBIE KyJIbTYphI: puc — 80 %, Kykypy3a, nmenuna — 74 %.
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Kpaxman sBisieTcst rinaBHBIM 3allacHbIM TNHTATEIbHBIM BELIECTBOM. B pacTeHusx OH
o0pasyeTcs B pe3yibTare mnpouecca (HOTOCHHTE3a U3 00Pa30BaBIICHCS TIIOKO3BI.

Jlakro3a.

Jlakto3a - mosouHblid caxap. MounekynsapHas dopmyna - CioH2O11. EguncTBeHHBIN
YTJIEBOJI )KUBOTHOTO IIPOMCXOXKICHUS, a IOATOMY OUYE€Hb Ba)KHBINM B MUTAaHUH YEIOBEKA.

dusnueckre cBONMCTBA.

Buemnuit Bua: Oenblii TBepABIH MOPOIIOK, IJIOTHOCTBIO 1,525r/cM, ¢ Temmeparypoit
miaBieHus 222,8° C. PactBopumocTts B Boje 21,6 /100 mur.

JlakTo3a mpezacTaBiseT coOOW AMcaxapul, caxap, KOTOPbI HAaXOIUTCS, MPEXIE BCETO B
MOJIOKE M (hOpMUpPYETCS M3 TaJIaKTO3bl M TIOKO3bL. JlakTo3a coctaBiser okono 2 ~ 8% Moioka
(mo Becy). Jlakro3a Obl1a 0OHapyskeHa B MoJioke B 1619 rony.

XHMMHUYECKHE CBOMCTBA.

JlakTo3a THUAPOJIU3YCTCA N0 INTFOKO3bI U I'aJIAKTO3bI.

buonornyeckas poJsb.

Y MieKonuTalmuX CYyIIECTBYeT MJIAJ€HUeCKas 3aBUCUMOCTb OT CBOEH Marepw,
BbIp@)KE€HHAsi B NOTPEOHOCTH MUTh MOJIOKO, KOTOpoe Oorato j1akro3oil. Kuiiednble BOpCUHKU
BBIJICJIAIOT (PEPMEHT, KOTOPBI Ha3bIBAETCs JIaKTa3a, YTOObI epeBapUTh JIAKTO3Yy. DTOT (pepMeHT
pacIiernysieT MOJIEKYJbl JaKTO3bl B JABYX IPOCTBIX CaxapoB TJIIOKO3bl U TaJIaKTO3bl, KOTOPBIE
MOTYT OBITh TOIJIOIIEHb BOPCHMHKaMHU. Y OOJNBIIMHCTBA MIJIEKONMMUTAIOUIUX MPOU3BOACTBO
JaKTa3bl MOCTENEHHO YMEHbBIIAeTCs B CBA3M C OTCYTCTBUEM IIOCTOSIHHOTO MOTpeOseHus
JIAKTO3BI.

MHorue noau, Ipeaku KOTophIX »kuiu B EBpone, 3anagHoit A3uu, UHIMM 1 HEKOTOPBIX
paionax Bocrtounoit Adpuku moaaepkuBaTh MPOU3BOICTBO JIAKTA3bl BO B3POCIYIO XKH3Hb. Bo
MHOT'HX U3 9THX 00JIacTei, MOJIOKO TaKUX MJIEKOMUTAIOIINX, KAK KPYIHBII poraTslii CKOT, KO3BI,
OBIIBI MCIIOJIb3YETCS KaK OOJbIION MCTOYHMK NMuiiu. CienoBaTenbHO, UMEHHO Y KHUTEIeH 3THX
PErHOHOB, T'€HBbl HENPEPBIBHOIO IPOW3BOJICTBA JIAaKTa3bl CHJIbHEE pa3BUTHL. Y JIOfEH, ¢
HENEPEHOCHUMOCTBIO JIaKTO3bl, JIAKTO3a pACHICIISeTCs, U JaeT MUILY JUIsl ra30700bIBAIOIINX
OakTepuil GIIOphl KUIIEYHHUKA, YTO MOXKET NMPUBECTH K B3IYTHUIO )KUBOTA, METEOPU3MY U JpyTUe
JKEITyJ0YHO-KHUIIEYHBIE pACCTPOMCTBAM.

IIpumeHeHue.

Hcnonp30BaHne B MHILEBOM MPOMBIIUIEHHOCTH JIAKTO3bI M JIAKTO30COAEp KAlUX
MOJIOYHBIX IPOAYKTOB, 3aMETHO yBenuuuiaachk ¢ 1960 rona. Hanpumep, ee MArkuii BKyc okasai
CBOE BIUSHME Ha MWCIONb30BaHME €€ B KauecTBe CTa0MIM3aTOopa apoMaToB H B

dapmarieBTHUYECKOM MpoMbIIIeHHOCTH. OuuIeHHas JaKkTo3a MOXET OBbITh NpPHMEHEHa Kak
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numieBast 100aBKM BO BpeMs JueThl. JlakTo3a mpuMeHsieTcsi B KadecTBe (epMeHTa B
IIPOU3BOJICTBE MEKAPCKUX APOXKIKEN U B IMBOBAPEHUM.

JIaKkTO3a ¥ YeJIOBEK.

JlakTO3y He 3ps Ha3bIBAIOT MOJIOYHBIM caxapoM. OHa COAEPKUTCS B MOJIOKE
MJICKOITMTAIONINX U 4elloBeKa. JlakTo3a, Kak W caxaposa — qucaxapuj, TOJBKO B €€ MOJICKYJIe
BMECTO (PYKTO3BI C IJIIOKO30H CBs3aHA TajlakTo3a. | JII0K03a M TajakTo3a OTIMYAIOTCS JUIIb
B3aMIMHBIM PACIOJIOKEHHUEM aToMa BOJIOPOJA U THAPOKCUIHLHON TPYIIIBI IPU OJHOM M3 aTOMOB
yraepoga. OIHAKO B CIOXHBIX OMOXUMHUYECKUX MPEBPALICHUSAX MUIIK TAKOE Pa3iIMuue UMEET
OTPOMHOE 3HAUCHHUE.

C 1aKTO0301 YeJIOBEK 3HAKOMHUTBHCS C TICPBBIX JTHEH JKU3HH, TaK KAK B MATEPUHCKOM MOJIOKE
HET JpPYTUX YTJIEBOJOB KPOME JIAKTO3bl. Tak e KaK W TII0K03a, JAKT03a MOXKET «OpOIUThY,
TOJBKO €W HYXHBI JIJII TOrO CBOM JIAKTO3HBIC APOXOKH. Torma B MpOIyKTax OpoKEeHUs
HAKATUIMBAIOTCS COCIIMHCHHUS, TPUIAIONIME MOJOYHBIM HAIUTKaM OCOOBIM BKyc. Jlaxke camblit
CBEXHI Ke(up C KICHMOM Ha IPOOKE, COOTBETCTBYIOIIUM 3aBTPAIIHEMY YHCITY, YK€ MPOOBLT Ha
MOJIOKO3aBO/Ie HE MEHEee YeTHIPEX CYTOK. 3a 3TO BpeMs B CBEXee MacTepU30BaHHOE MOJIOKO
NO0aBIISIOT KePUPHYIO 3aKBACKY, TEPMETUYHO 3aKPBIBAIOT €r0 U BBIICPKUBAIOT MIPU KOMHATHOU
Temmneparype 6osee cyTok. MOJIOKO CBEPTHIBAETCS, €T0 OXJIAXKAAIOT U BBIICPKUBAIOT €IIE OKOJIO
CYTOK, CMEHa TeMITepaTyp BeAET K M3MEHEHUIO THTIA OPOXKEHUS — MOJIOYHOKHCIIOE TICPEXOTUT B
CIIHPTOBOE.

Pu6o3a. [le3oxcupudosa.

Pu6o3a, MmoHocaxapu u3 rpymnmbl neHTo3 (ampaoneHTtos). E€ dopmymna CsHioOs. Pubosa
YHUBEPCATHHBIA KOMITIOHCHT BCEX KUBBIX OPTaHH3MOB.

dusnueckre cBOMCTBA.

becnBeTHbIC KpHUCTAJJIBI, JIETKO PAaCTBOPUMBIC B BOJAC U UMCHOIIIUC CIIaaKui BKYC.

CozaeprkaHie B IPUPOJIE.

MoHocaxapuabl ¢ MATBIO aToOMaMH yriepoja U MSATbI0 aTOMaMU KHCIOpoAa He
BCTPEUAIOTCs B IPHUPOJE B CBOOOAHOM BHJE, HO SBIISIOTCS BaKHBIMHU COCTABHBIMU YacCTSIMHU
OJIUTO- M TOJHMCAaXapHIOB, COIEp)KALIMXCS, Hampumep, B JpeBecuHe. B ¢opme mporenmon
(OeJIKOBBIX COEIMHEHMI) MIEHTO3bl HAXOJATCA B KOKE M CIIOHHBIX )KeJe3ax >KHBOTHbBIX. Pubo3a
IpeJICTaBiIsIeT cO00M MPOCTON YIIIEBOA, caxap C MATHIO YIVIEBOAHBIMU rpynnamu. OHa sBIseTCS
YTJIIE€BOIHOM 0cHOBOM prboHykienHoBoi kucinoTsl (PHK) 1 ne3okcupnboHyKI1€MHOBOM KHUCIOTHI
(AHK), a Takxke OCHOBHBIM HMHIPEAMEHTOM, MCIIOIb3YEMBIM OpPraHU3MOM ISl CO3AAHMUS
monekynel AT®. Ona sBiISeTCS HEOThEeMIIEMOH dYacThio pubodaBuHa (BUTamMuHA Bo) u
HYKJICOTUJIOB.

Buomornyeckast poJib.
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OHa BXOJAWT B COCTaB BAKHEWUIINX COCIUHEHUHA — PUOOHYKJICHMHOBBIX KHCIIOT,
HYKJICO3UI0OB, MOHO- M JTUHYKJICOTHIOB, OCYIIECTBISIFOIIMX B KJIETKaX MepeHoCc MHOpMAIUU U
DHEPruM, a TAKKE HEKOTOPHIX KOPEPMEHTOB U OAKTEPUATBHBIX MMOJINCAXAPUIIOB.

He3zokcupubo3za - mpocToil  yrieBoj (MOHOcCaxapui), COIEpKalllMid Ha  OJHY
THAPOKCWIBHYIO TPYIIITYy MEHbIe, 4eM pubo3a. Jle3okcuprnbo3a BXOJUT B COCTaB YTIJIEBOIHO-
docharnoro ckenera mosekyn JHK. Hykiaeo3unabl - TIIMKO3HIBI, B COCTaB KOTOPBIX BXOJIST
MypUHOBOE WJIM TUPUMUIUHOBOEC OCHOBAaHWUE W YIJIEBOJ pubo3a WM Je30Kcupubo3a.
Hyxneo3uasl coaepkarcs BO BCEX JKMBBIX OpraHM3MaxX B HYKJIEHHOBBIX KHCIOTaX U
HYKJICOTHAX.

HurepecHble hakThL

Her Hukakux CcOMHEHHH B TOM, UTO JOMOJHHUTEIBHOE YMNOTpeOiieHHe pPUuOO3bI
CYLIECTBEHHO IIOMOTaeT BOCCTAHOBJICHHIO B CEPIAEYHON MBIIIIE M CKEJIETHOM MYCKYJaType
SHEPreTUYECKUX 3alacoB, YTPAYEHHBIX B XOJ€ W3HYPHUTEIBHBIX TPEHUPOBOK, IPU TKEIOU
¢uznyeckoil paboTe WM NpPU HIIEMUYECKUX COCTOSHUSX, KOTJa COKpAalllaeTcsl MOCTYIUICHHE
KHACJIOpO/ia B TKaHW. Takoe CWJIbHOE BIUSHHE PHOO3bI OOYCIOBICHO TEM, YTO B TKAaHAX
HeslocTaeT (epMEHTOB, HEOOXOAMMBIX JUIsl €€ OBICTPOro CHUHTe3a, KOrga B 3TOM €CTh
notTpeOHOCTh. BocmonHeHne >HepreTHYecKuX 3amacoB 3aMeuIseTcsi, KOTJa pacXOAyTCs
6onbime konuuectBa AT®. B pesynbrare 3anacsl AT® u npyrux coenuHeHuil, HEOOXOIUMBIX
JUIsL €ro 3aMelleHus, yMeHblIaioTcs. Bece 3T0 00bsCHsAET, moyeMy aTJIeThl YyBCTBYIOT ceOs
YCTaBILIMMH B TEYEHNE HECKOJIBKUX JHEW 110CIIE MHTEHCUBHON TPEHUPOBKH.

JloyKHBI M MBI IPUHUMATh pub0o3y? Pubo3a - 3T0 HaTypalbHBINA YIJIeBOJ, 00J1a1at0IHii
MHOTUMH Ba)XKHBIMU (PU3MOJIOTUYECKUMU (PYHKUMSIMHM U BIMSIONIMA HAa METa0OIU3M U CHHTE3
BOJIOKOH. Ho Hamuume ero B HameM opraHusMme orpaHudyeHo. Pubo3a MokeT okasaTb
HEOLIEHNMYI0 NnoMoIb. OHAKO, B HAy4YHOW JIMTEpaType NMOKa HE CYLIECTBYET NMPAKTUYECKOTO
PYKOBOJICTBA MO MPUMEHEHHIO 3TOM JOOABKH - TO €CTh, TOTO, KaK €€ MCIOJIb30BaTh, B KAKUX
KOJIMYECTBAaX, B KAKOE BPEMS M KaKUX Pe3yJIbTaTOB CIEAYET OKUAATh.

Caxapos3a.

Monekynsapras ¢opmyna Ci2H2O11. Caxapoza — cTOnOBBI caxap, HMOIy4aeMblil u3
caxapHOW CBEKJbI, TPOCTHHKA, a TaKXX€ KOPUYHEBBIN caxap, yepHas mnartoka. Coxepkurcs B
HeOOJIBIIOM KOJIWYEeCTBE B oBolax U (ppykrax. Caxaposa mpencTaBuTeNb IUCAaXapuIo0B Kiacca
yraeBonoB. E€ Moiekyna cOCTOMT M3 B3aUMHO CBSI3aHHBIX OCTaTKOB MOJIEKYJ TJIFOKO3bI U
(bpPyKTO3BI.

[Ipu uccrnemoBaHMM XUMHYECKHX CBOMCTB caxapo3bl MOXXHO YOEIUTbCS, 4TO AJs Heé
XapakTepHa peakiysi MHOTOATOMHBIX CIHUPTOB — OOpa30BaHHE SPKO-CHHETO DPACTBOpa IpH

B3aumoeicTBun ¢ tuapokcugom memm (II). Peakmuro cepeOGpsitHoro 3epkana ¢ caxapo3ou
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ocyniecTBUTh He ynaércs. CienoBaTellbHO, B €€ MOJIEKYJIE UMEIOTCS THAPOKCUIIbHBIE TPYMIIbI,
HO HET aJIbJICTUIHBIX.

dusnueckre cBOMCTBA.

Caxapo3sa SBJISIETCSl OPraHHYECKOE COSIMHEHHE, IUPOKO U3BECTHBIM KaK CTOJIOBBIA caxap
U MHOTJIa Ha3bIBaeTCs caxapo3oil. benblil, Oe3 3amaxa, KpUCTAIMUYECKUI MOPOIIOK CO CIIAIKUM
BKycoM. Ymcras caxapoza — OECIBETHOE KpHCTAUIMYECKOE BEIIECTBO CIIAJKOTO BKYyCa,
pactBopumoe B Bojie. IlnmotnocTs 1,587r/cM?. Temneparypa miasnenus 186°C. PacTBopumMocTsb
B Boze 2000r/1 (25°C). Ipu Temnepatype 190-200° mpeppamaercs B 6ypyro maccy (kapames)
C BBIJCICHHEM BOjbl. Kak u apyrue yrieBojsl, caxapo3a Cropaer 10 TUOKCHIA Yriepojaa u
BOJIBI.

XMMHYECKHE CBOWCTBA.

BaxmHeliniee XUMHUYECKOE CBOHCTBO €axapo3bl — CIHOCOOHOCTh B HPUCYTCTBUH
MUHEPAJIbHBIX KHCIOT U MPH MOBBIIICHHOW TEMIIEPAType IMOABEPTaThCs THAPOIIH3Y:

C12H22011 + H20 = CeH1206 + CsH1206

(caxapo3a + Boja = IIIOK03a + PPyKTO32)

HaxoxxaeHue B Mpupoae.

Caxapo3za BXOJUT B COCTaB COKa caxapHoil cBekJbl (16-20%) u caxapHoro TpoctHuka (14-
26%). B HeOONpIIMX KOJMMYECTBaX caxapo3a BMECTE C TJIFOKO30iM CONEpKHUTCS B IIOAAX W
JUCTHAX MHOTHUX 3€JIEHBIX PACTCHHI.

Hctopus caxapa.

[lepBoe MpoOM3BOJACTBO caxapa W3 CaxapHOro TPOCTHHKA cocTosuiack B MHauu. BouHbl
Anekcanapa Benukoro cooOmuiau, 4YTO BHUAETM M€, KOTOPbIM Mpou3BoauTcs 0e3
BMeEIIIATEILCTBA Muenbl. M caxap ocTaBascs 9K30TUUECKUM IIPOyKTOM B EBporie, moka apaOsl He
Hayayii npou3BoauTh ero B Cummiuu u Mcnanuu. Tonbko mocie KpecTOBBIX MOXOIOB caxap
HayaJl KOHKypHUpOBAaTh C MEJOM B KauecTBe nojaciaactutens B EBpore.

ITpuMmeHenue caxapa.

Caxapo3a sBIIIETCSI CaMbIM HM3BECTHBIM YIJIEBOJAOM 3a €€ POJIb B IMTAHWU YEJIOBEKA.
PacdunupoBaHHbIi caxap TOJBKO NEPBOHAYAIBLHO OBLI POCKOIIBIO, HO B KOHEYHOM CHETE CTall
JIOCTaTOYHO JCHIEBBIM U OOBIYHBIM NPOIyKTOM. Caxap OCHOBHOW 3J€MEHT B KOHIUTEPCKOU
MpOayKIMH M ecepTax. Caxapo3a UMeeT BaXXHOE 3HAYEHUE ISl CTPYKTYPbl MHOTHX IHILEBBIX
MPOJYKTOB, B TOM YHCJIE TIEYE€Hbs, TOPTOB, MUPOrOB, KOH(PET, MOPOKEHOT O, IIEPOETOB U T.1...

buogornyeckas poJb.

Caxapo3a JIerko yCBauBaeTcs B OpPraHU3Me, YTO MPUBOJUT K OBICTPOMY POCTY TJIFOKO3BI B
KpOBH IIOCIiE TpHEeMa MHUINU. 3JI0YyMOTpeOJIEHHEe caxapo3bl CBSI3aHO C HEOIAronmpHUsITHBIMU

NOCNEACTBUSIMM 111l 370poBhsi. Hambonee pacnpocTpaHeHHBIM SBISETCS Kapuec 3y0oB.
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Pazpymienne 3y00B, CBs3aHHOE C TOTpPEOJICHHEM caxapa OmNacHO Uil 3J0pOBbsA. MHorue
CJIBIIIAJIU, YTO Caxap MOXKET MPUBECTU K 00pa30BaHUIO MoJoCcTel B 3yOax. XOTs caxap cam I1o
cebe He o0OpasyeT MOJOCTH, TO OTCYTCTBHME YHCTKH 3yOOB TOCIE €Ibl caxapa WIW JPYyTHX
MIPOJIYKTOB MOKET K 3TOMY IpuBecTH. PeOEHOK, KOTOpBIH ymoTpeOseT MHOTO caxapa W He
YUCTHUT 3yObI HA PETYJISAPHOM, OCHOBE TOJIBEPIKEH MOSBICHUIO MTOJIOCTEH B 3y0ax.

BakTepun monoctu pra, KUByIIHE B 3yOHOM Haie, MpU U30BITKE CaXxapo3bl, YCHUIHBAIOT
MeTabommu3M caxapa JIro00oro (He TOJIBKO Caxapo3bl, HO U TIJIFOKO3BI, JTAKTO3bI, (PPYKTO3BI, HO U
Kpaxmaya) B MOJIOYHYIO KUCJIOTY. BbICOKass KOHIIEHTpaIys, KOTOPOH BeIET K JeMUHEpAIH3aIlun
MOBEPXHOCTU 3yOOB, YTO NPUBOJUT K Kapuecy. beicTpoTa, ¢ KOTOpO# caxapo3a IMOBBIIIAET
YPOBEHb TJIFOKO3bI B KPOBU, MOXKET BBI3BATh MPOOJIEMBl y JIIOACH, CTPaJaIOIIUX CaXapHBIM
MadeToOM.

Juaber, Oone3Hb, KOTOpas 3acTaBiseT OpraHu3M YycBauBaTh caxap IMjoxo. Jluaber
BO3HUKAET, KOTJa pa3pyllaroTcs Tejia KIETOK, MNPOAYLHUPYIOMMX HHCYIHH. Hakomnenue
TJIFOKO3bI B KPOBH, MOXKET BBI3BATh JIBE MPOOJIEMBI: B KPATKOCPOYHOW TEPCIEKTHBE, KIETKAM
HAYMHAET HE XBaTaTh DSHEPIHH, B JOJITOCPOYHON TMEPCIEKTHBE, IMOCTOSHHO IMOBBIIICHHBINA
YPOBEHb TJIIOKO3bl MPUBOAMUT K MOBBIIIEHUIO KHUCIOTHOCTH KPOBH, MOBPEXKIECHUIO MHOTHX
OpraHoOB, BKJIIOYas I71a3a, IOYKH, HEPBHI U CEp/ILIE.

CrencTBUeM TOBBIIICHHOTO COACPXKAHUS caxapa B KPOBH SBIISIETCS M Takas 00JE3Hb Kak
nojaarpa. Bo3sHMKHOBEHHE MOIarPhl CBSI3aHO ¢ U30BITOYHBIM TTPOU3BOJACTBOM MOUYEBOU KHCIIOTHI.
[Tumra, Goratasi caxapo30il MOMKET MPHUBECTH K MOJAarpe, Tak Kak OHA MOBBIIIAET YPOBEHb
WHCYJIMHA, YTO MPEJOTBPAILAET BHIACICHHE MOYEBOM KHUCIOTHI W3 opranu3Ma. KoHueHTpanus
MOYEBOM KHUCJIOTHI B OpPraHU3ME YBEIWYHBAETCS, B TOM YHCJIE M KOHIICHTPAIMS MOYEBOMH
KHCJIOTHI B KUJKOCTSAX OopraHu3ma. MoueBas KHCIIOTa HAaYMHAET BHINIAJaTh B OCATOK B BUJIE
KpuctayyoB. MccrmegoBarenu HaxoJsIT CBSI3b MEXKAY  YacThbIM yHOTPEOIEHHEM CIaJIKHX
HAITUTKOB C BBICOKUM COZIepaHHeM (PPYKTO3bI U POCTOM CITy4aeB MPOSIBICHUS MTOArPHI.

B 2003 roxy, Opranuzamnus O6benuHeHHbIXx Hanmii moAroToBMIa JOKIa, COCTaBICHHBIN
rpynnoil u3 30 MexayHapoOAHBIX SKCHEepTOB. ['pyIlina sKcrepToB 3asBUia, YTO 00Iee YHCIIO
CBOOOJHBIX caxapoB (BCEX MOHOCAXapHJOB U JAUCAXapUIOB), JHOOABICHHBIX B MPOAYKTHI OT
MPOU3BOJUTENCH WM TMOBApPOB, a TAKXKE CaXapoB, €CTECTBEHHO MPUCYTCTBYIOLIMX B MEJE,
cuporiax U (PYKTOBBIX COKax He JOJDKHA cocTaBisATh Ooznee 10% mnoTpebrieHust 310pOBOTO
yenoBeka. O011Iee Yuciio yriieBo0B JOHKHO COCTaBIATh OT 55% u 75% motpebieHus.

HauGonpiie KOMMYECTBO TPOCTHUKOBOTO caxapa IMOCTYHMaeT W3 CTpaH C TEIUIBIM

KJIUMATOM, Takux Kak bpaszunus, Uunus, Kuraii, Taunana, Mekcuka u ABctpasnusi.
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CBeKONIBHBIM caxap IMOCTYNAaeT W3 PErHOHOB ¢ 0ojee XOJOJHBIM KIMMAaTOM: CEBEPO-
3anmagHoil u Bocrounoit EBpomnbl, CeBepHoil flnoHuu, a Takke W3 HEKOTOPBIX pallOHOB
Coenunennbix IITaroB (B ToM uncie Kamudopuus).

®dpykKTo3a.

®pykro3a (Ce¢Hi120s)  (mmomoBwlii wim (PYKTOBBIM caxap) - OJWH M3 OCHOBHBIX
HUCTOYHHMKOB YIJIEBOJOB, U30MEp IUIIOKO3bI, OTHOCHTCS K TI'PYIIIE MOHOCAaXapHUIOB U SIBISAETCS
KETOreKCO30M M OJHMM M3 CaMbIX BaXHBIX MPUPOAHBIX caxapoB. OHa HE MOXKET
HEMOCPEJCTBEHHO YCBauBaThCs OpPraHU3MOM 4YEJIOBEKa, [T03TOMY B IIpolecce 0OMeHa BElleCTB
npeoOpasyeTcs B INIIOKO3Y.

Ilonyyenue.

®pykTo3a — MOHOCaxapul. PpyKTo3a BMECTE € IIIIOKO30M COAECPKUTCA B CIAAKUX ILIOAAX
1 MEne. XOopolo ycBauBaeTcs opraHuzMoM. @pyKTo3y MOJIydaroT THAPOIM30M caxapossl. [lo
COCTaBy TJIIOKO3a — MOHOCAXapuJ MOJTHOCTBIO CXOXKUH C IIIFOKO30M, HO OTIMYHBIN 10 CTPOEHUIO.
Kpome miomgoBoro u ¢ppykToBOTrO caxapa, ppyKTO3y MOKHO Ha3BaTh M I[BETOYHBIM CaxapoM: U3
HEeKTapa MYEIbl MepeHocaT 3ToT yriaeBox B MEéx. Koneuno, m3 ména (pykro3y H3BIEKATh
HEBBITOJHO, rOpa30 Mpolle U JACLIeBlie MOABEprath COOTBETCTBYIOLIEH 00paboTKe OOBIYHBIN
CBEKJIOBUYHBII MM TPOCTHUKOBBINM caxap. Y CTaHOBJIEHO, YTO B JIEKapCTBEHHBIE CBOICTBA MENa
CBOIO JIETITY BHOCUT U (PPyKTO3a.

CozaepxaHie B IPUPOIIE.

B npupone ¢pykroza B CBOOOAHOM BHJIE COAEPKHUTCS BO MHOTHX CIEIBIX (PYKTax,
aronax u mMéne. B cBaA3aHHOM BHJIe ITIOK03a U (PPYKTO3a COMEpKATCs B IMCAXapUIe — caxapose.
B cBszanHOM Buae ¢pykTOo3a BXOIUT B COCTaB WHCyNHMHA. [[ns ycBoeHMsI (PYKTO3BI, HE
TpeOyeTcs MHCYJIMH, TTIO3TOMY OHa MOKET BXOJIUTh B COCTAB JUA0ETUYECKUX MPOIYKTOB. DTO
NpUPOAHBIN caxap. OOnagaer KpaxMalomoJOOHBIMH CBOWCTBAMH U COJIEPKUTCSA B KIyOHSAX
reOpruHa, IIUKOPHS, a TaK K€ B HEKOTOPHIX Bogopocisix. OHa MMeeT MPUSATHBIA BKYC U B
Ka4yeCTBE 3aMEHUTEIS caxapa CHUKAET KAJIOPUHUHOCTh MUIIK. J[JIs 3T0POBBIX JIFO/I€H, OJHOCTHIO
3aMEHSTh caxap Ha (PyKTO3y HE pekoMmeHayercsa. Merabonn3Mm (GpYyKTO3bl MPOUCXOIUT B
OCHOBHOM B TI€UEHHU - (PPYKTO3a MPEBpAMIACTCS B JKUPHBIC KUCIOTHI, YTO TpHU OONBIIOM ee
yOOTPeOIEHUN MOXET TMPUBECTH K OXUPEHHI0. B medeHun ¢pykTo3a ropasmo Jerde, 4dem
IJIFOKO3a MpeBpamaercss B INIMKOTeH. DpyKro3a 3alepKUBAETCA HE TOJBKO IEYEHBIO, HO
YCHUJIEHHO YTUIN3UPYETCS U IPYTUMH CUCTEMAMHU.

duznueckre cBONCTBA.

OpyKTO3a MpeAcTaBiIsgeT coboil Oenble KpHCTalbl, OYeHb clajkue Ha BKyc. OHa B /Ba

pasa claiie caxapo3bl U B TPU pasa clialie roKo3bl. OpyKTo3a, B OTIIMYHE OT APYTHUX Caxapos.,
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XapaKTepU3yeTCsl CPaBHUTEIBHO HEBBICOKOM CTOMKOCTBIO, B peE3yJbTaTe 4Yero HauyMHaeT
YaCTUYHO U3MEHSTHCA YK€ MPHU MPOJIOJKUTETIEHOM KUTISTYCHHH.

XMMHYECKHE CBOVCTBA.

®pyKTO3a B HEKOTOPBIX PEaKIMIX MPOSBISET BOCCTAHOBUTENIbHBIE CBOiicTBa. Hannuue B
e€ cocTaBe KeTOHHON (YHKIIMOHAJIBHOU IPYyMIIbl 00YCIOBINBAET KETO-CHOIbHYIO TaAyTOMEPHIO.

buogornyeckas poJb.

®pyKT03a MOXKET OBITh OCHOBHBIM HCTOYHHKOM YTJIEBOJIOB IS OOJIBHBIX CTPaaOIIuX
caxapHbiM nuabetoM. Tak kak (pykTo3a mpUMepHO B JIBa pasa clialle caxapa, KOJIMYECTBO
caxapa MOXHO NMOHU3UTH Ha 30-50%. DTo mMeeT pemiaroliee 3HAYEHHE, KOI/A pedb HJIET O
Pa3HBIX TUETUYECKUX MPOAYKTaX, MPU MPUTOTOBIEHUU KOTOPBHIX (PPYKTO30M MOKHO 3aMEHHUTH
HMCKYCCTBEHHBIC CJIAJIKME BEIIECTBA, YaCTO OKa3bIBAIOIIME OTPUIIATEILHOE 3HAYCHHE Ha
3nopoBbe. DpykTo3a 0coOeHHO 3(PQeKTUBHA B NUTAHUM JIIOJEH, CTpaJarolMX IuabeToM,
JKEITYEKaMEeHHOW  OONIe3HBI0,  aTepOCKJIEpO30M,  HUIIEMHYECKOH  OONe3HbIO  cepjla,
AJUIEPTUYECKUMU M CTOMATOJIOTHYECKUMHU 3a00JI€BaHUSAMHU, O)KUPEHUEM, a TAKKE CIIOPTCMEHOB,
MOXKHIJIBIX JIFOJIEH U JieTel. MeIMKu CYuTaroT, 4To (PpyKTO3a MoJIe3HEee, YeM caxapo3a U TII0K03a.
@®pyKTO3a NOMOraeT OpPraHru3My 4eJ0BEKa MPU JJIUTEIIBHOM COCTOSIHUU HAIIPSKEHUS: BOKICHUU
aBTOMOOWIIA, criopTe u T. A. OpyKTo3a yCKOpseT METa0OIU3M alIKOTOJIsl B OpraHU3Me YeloBeKa,
CTaOWIM3UPYET YPOBEHBb caxapa B KpPOBH, yKperuisieT ummyHuTteT. [lo Bkycy, ¢pykTo3a maio
OTJINYAETCS OT caxapa M He UMEeT MPUBKYyca, OHA Oe30MacHa ¢ TOUYKH 3PEHHS Kapueca, XOpoIlo
pacTBOpsieTCSl W XapakTepHU3yeTcs OTCYTCTBHEM TOOOYHBIX siBIeHUU. DpyKTO3a XOPOIIO
pacTBOprMa B BOJE, IMO3TOMY MOXET HCIOJIb30BAaThCA [UIsl HPUTOTOBICHHUS HANUTKOB U
neceptoB. OHa XOPOIIO YCBAaMBAETCSl OPTaHU3MOM, HE OKa3bIBasi BPEHOTO BIUSHUS HA 37J0POBbE
Y HE BBI3bIBas MOOOYHBIX SBJICHHI.

IIpumeHeHue.

O®pykTo3a, KaKk KOMIUIEKCOOOpa3oBaTelb TMPUMEHSIETCS B TEXHUKE 00paboTKH
noBepxHocTel MeTauioB. PocdaTel PpyKTO3bI 3aHUMAIOT BUIHOE MECTO B OMOXUMUH.

Hekotopsie a3oTHbIe coenuHEHHS (PYKTO3bI HUMEIOT HMHTEPECHBIE CBOWCTBA, Kak
JTYIIUCTHIE BELIECTBA.

®pyKkTo3a ycBaWBaeTCs JyUllle caxapo3bl U OTIMYAeTCS OOMNBIIEeH cIajocThio. Beicokas
CIa0CTh (PYKTO3BI TIO3BOJISIET HCIIONH30BAaTh MEHBIINE €€ KOJMYECTBA JJIs JIOCTHKEHUS
HEOOXOAMMOTO ypPOBHSI CJIaJIOCTH MPOJYKTOB M HAMUTKOB M TaKMM 00pa3oM CHU3HTH OOIIee
noTpeblieHue caxapoB, YTO WMEET 3HAYCHUE TMPU TOCTPOCHUU THINEBHIX PAIIMOHOB
OTpaHUYEHHOW KalopuiHOCTH. M30BITOK caxapa (caxapo3bl) OKa3bIBAET BIMSHUE HA KHUPOBOMH
oOMeH, ycunuBas xKUpooOpa3oBaHue. Y CTAHOBIIEHO, YTO NMPHU U30BITOYHOM MOCTYIUIEHUHU caxapa

YCHUIJIMBAETCS MIPEBPAIICHHUE B KUP BCEX MUIIEBBIX BEIIECTB (Kpaxmaia, )KUpa MUILY, YaCTUIHO U
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Oenka). Takum 00pa3oM, KOJWYECTBO IMOCTYMAIOMIETO caxapa MOXET CIY)KUTh B H3BECTHOU
CTeTeHU (PaKTOPOM, pEryIUpPYIOMKUM KUPOBOM oOMeH. OOmibHOEe moOTpebieHne caxapa
NPUBOJIUT K HAPYIICHHIO OOMEHA XOJIECTEPHHA U MOBBIIICHUIO €r0 YPOBHS B CBIBOPOTKE KPOBH.
N30bITOK caxapa OTpULATEIbHO CKa3bIBA€TCAd HA COCTOSIHUM M (QYHKUMH KHIIEYHOH
MUKpoGuopbl. Ilpu 3TOM NOBBILIAETCS YAENbHBIH BEC T'HUJIOCTHBIX MMKPOOPTraHU3MOB,
YCWJINBAETCS MHTEHCUBHOCTh THUJIOCTHBIX IPOLIECCOB B KUUIEUYHUKE, PA3BUBACTCS METEOPHU3M.
Y CTaHOBIJIEHO, UTO B HAUMEHBIICH CTETIEHU BCE 3TH HEAOCTATKU IPOSIBIAIOTCS TPU MOTPeOICHUN
(GPYKTO3HI.

Y4uuTeIBass MHOTHE IOJIOKUTENIbHBIE CTOPOHBI (PYKTO3bl, OCOOEHHO OJaronpusTHOE ee
BJIMSIHAE HA )KMPOBOH M XOJIECTEPUHOBBI 00MEH, BaXKHYIO POJIb B MPO(MITAKTUKE U CHUIKCHUU
Kapueca 3y00B, 11e7IeCO00pa3HbIM CYMTACTCS PACIIMPEHNE UCTIONB30BaHMUs (PPYKTO3HI B TUTAHUU
IIyTEM YBEIMYEHUS BBIIYCKA KOHIUTEPCKUX M3JIEIMA M IPOXJIAJUTEIBHBIX HAIIUTKOB,
coJepKalx (PpyKTO3y BMECTO caxapo3bl. Y Ka3aHHbIE IPOIYKTHl MOTYT ObITh PEKOMEH/10BaHbI
B [IEPBYIO OYEPE/b B IETCKOM IMUTAHUU U B IUTAHUU TOKUIIBIX JOJEH.

BecbMa mepcHeKTHBHO W peajbHO HCIOJIB30BAHUE TIIOKO30(PYKTO3HOTO CHPOIA HIIH
KyKypy3HOTro caxapa. DTOT HOBBIH caxap LIMPOKO HCHOJIB3YIOT B psijie 3apyOeXHbIX CTpaH.
Pa3BuBaeTcsi MpoOM3BOACTBO KMJIKOIO caxapa W3 KyKypy3bl B AHriamu, ®panumu, OPI' H
SAnonun. ['IIOKO3HO-QPYKTO3HBIM CHPOINl TIpPUMEHSETCS BMECTO OOBIYHOTO caxapa B
MPOU3BOJICTBE MOPOXKEHOIO, CIAJAKUX CBIPKOB, KOHIUTEPCKUX W3JAEIUi, O0e3alKOrojbHbIX
HAIIUTKOB U JIp.

HuTEepecHbIe d)aKTBI.

B Kypuane xmuamdeckux wuccinenoBanuid  (Journal of Clinical Investigation)
omyOsrkoBaHa nocnefHss padora [Iurepa Xapena ¢ komteramu. JleiictBue GppykTo3bl Ha cebe
UCHBITBIBAIN 16 My»X4nH U 16 KEHIMH, KOTOPBIX MOAEININ Ha 2 CMEIIaHHbIe rpymIbl. Bce onn
— moad ¢ u30bITOYHbIM BecoM. CHavajga MX TMOCaaWiIM Ha 2—HEAETbHYIO CTpPOTrO
cOaaHCUPOBAaHHYIO JMETY C OJMHAKOBBIM JJISi BCEX COCTAaBOM OEIKOB, KHPOB U YTJIEBOJIOB,
Ja0bl IPUBECTH B HOPMY IOKA3aTeNu JIMIUIAOB U XOJIECTEPUHA B KPOBU M MCXOJIUThH U3 PaBHBIX
naHHbIX. Crnemyrone 10 Heenb 1011 U3 IEPBOM TPYIIBI YIIOTPEOISIIM HAUTKY C TIIIOKO30H, a
U3 BTOpoil — ¢ (pykro3oii. B o0oux ciyuasx HanuTku obecrieunBain 10 25% THEBHOMN
JHEepreTHUecKoil morpedHocTH. B pesynbrare skcnmepuMeHTa JIIOAM B 00€MX Tpymmax
MONPAaBUIINCh OJMHAKOBO — IMpPUMEPHO Ha 1,5 Kr, HO TOJNBKO Yy TeX, KTO YNOTpeOIsit
NOJICIAIIEHHbIE PPYKTO30i HAMUTKHU, YBEIUYHIICS 00bEM BHYTPUOPIOLTHOTO KUPA. DTOT JKUP HA
KUBOTE M3BECTEH TEM, YTO YBEIMYMBAET PUCK PaHHEH CMEPTH, U M30aBUTHCS OT HEro OYEHBb
TPYAHO. AHaIM3BI JIIO/IeH, MPUHUMABLINX (PPYKTO3Y, NOKA3aJId YMEHBIIEHUE YyBCTBUTEIBHOCTU

K MHCYJIMHY W PE3KOC MMOBBINICHUEC COACPIKAHUSA XOJCCTCPUHA U JIMIIKUAOB B KPOBH, YTO ABJIACTCA
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MPU3HAKOM METa0O0JIMYECKOr0 CUHIPOMa. A OH, B CBOIO OYepe/lb, YBEITUUUBAET PUCK UH(DAPKTOB
U JIPYTHX CEPICYHOCOCYTUCTHIX 3a00I€BaHUI.

Jlo storo MomeHta (pyKTO3a CUMTANACh YNAYHBIM M TIOJE3HBIM IS  3JI0POBbS
caxapo3aMeHUTENEeM, KOTOPbIM Mpejiarajid HaM U JUETOJIOTH, U BpauM JUlsl YMEHBIIEHUS PUCKa
pa3BuTusa Juabera W CEpACYHOCOCYAMCThIX 3aboneBanmii. [lociegnue wuccnenoBaHus
MOKa3bIBAIOT, YTO Caxap OCTAETCs caxapoM B JIIOOOM BHJIE.

Lentron03a.

Ilemtrono3a opranumdeckoe coenunenne ¢ dopmynoir (CsHioOs)n, mommcaxapun,
COCTOSIIIIMM W3 JMHEWHON IEMOYKU OT HECKOJIBKHX COTEH JI0 0ojee JIeCATH ThICSU OCTaTKOB
roKo3bl. Llemnono3a olMH U3 monucaxapuyoB CIOKHOTO CTpoeHus. OTIu4Me LEeUII0JI03bl OT
KpaxMaja B XapakKTepe COWICHEHUS UUKIMYECKHX (ParMeHTOB TJIIOKO3bl, M3 KOTOPBIX
o0Opa3oBaHbl 00a monucaxapuja. B 1e1oM B THTaHTCKUX MOJIEKYJax LEeJUII0N03bl (KIeTUYaTKU)
OoJblle JUHEHHBIX, a HE Pa3BETBIEHHBIX KaK B Kpaxmale y4yacTKoB. llemouka memirono3b
UMeeT BUJ HUTH, ClIUpasieoO0pa3HO 3aKpyUEHHOM BOKPYT CBOEH OCH M YJEPKUBAEMOHW B TaKOM
MI0JIO’KEHUHU BOJIOPOAHBIMU CBSI3SIMHU THAPOKCUIIBHBIX OCTATKOB IIFOKO3BI.

CojepkaHuE B IPUPOJE.

[lemrono3a CTPYKTYPHBIM KOMIIOHEHT KJIETOYHOH CTeHKM pacTeHuil. HekoTopsle BHIbI
OaxTepuil BeIIEIAIOT €€ B (popme OuoruieHok. Llemtonos3a aBnsercss caMblM paclipoCTPAHEHHBIM
OpraHMuYecKUM coequHeHueM Ha 3emse. OnHa coctaBiseT okoio 33% oT Macchl Bcex
POM3BEAEHHBIX PACTEHUSMHU OpraHnueckux BeuiecTB. CozepkaHue LEUTI0N03bl B XJI0MYaTHUKE
cocrasisieT 90%, a B apeBecune coctapiusieT 40-50%. Llenntonos3a sBasercs riaBHOM COCTaBHOM
YaCThI0 000JIOUEK PACTUTEIBHBIX KIETOK, 00pa3yeTcsl B paCTEHHIX B pe3yibTaTe (POTOCHHTE3A.

BoNbIIMHCTBO ~ MIJIEKOMHTAIONIMX ~ HWMEIOT  OYeHb  OTPAaHWYCHHYIO  CIIOCOOHOCTH
nepeBapuBaTh MUIIEBbIE BOJOKHA, TaKWE Kak Ie/ultojio3a. HekoTopele >KBayHbIE >KUBOTHBIE,
TaKkue Kak KOPOBBI M OBIIBI COJIEPKAT ONpe/IeJIeHHble CUMOMOTHYECKUE aHadpOOHbIe OaKkTepun
BO ¢iope pyOra, u 3TU OaKTepUH MPOU3ZBOMAT (PEPMEHTHI - IEJUTI0JIa3bl, KOTOPHIE TTOMOTAIOT
MHUKPOOpPTaHU3MaM pa3pyllaTh LEJUTI0N03y. AHAJOTHYHBIM 00pa3oM, TEPMHTHI COJEpX,ar B
CBOEM OpraHM3Me MpPOCTEUIINX >KI'YTHKOHOCLEB, KOTOpBIE IPOU3BOAAT TakHe (EPMEHTHI;
KOTOpbIE coJiepKaT OakTepuu Ui MepeBapUBaHMs 1IeJUTI0N03bl. HekoTopble TEpMHUTHI MOTYT
TaKXe TPOM3BECTH CBOM COOCTBEHHBIC IEJUTIONA3Bl. [ pHOBI, KOTOpBIE B MPUPOJIE OTBEUYAIOT 32
nepepadoTKy MATATEIBHBIX BEMIECTB, TAK)KE B COCTOSHAH PACHICTIISTh MOJIEKYJTBI TIEJITFOJIO3BI.

duznueckre cBONCTBA.

HCJI.HIOJIO?)EI - BOJIOKHHUCTOC BCHICCTBO, HCPACTBOPHMMOC HHU B BOJAC, HU B O6LI‘-IHI:IX
OpraH4ecKkux pactBoputensx. PactBoputenem e€ singercs peaktu llIBeliniepa — pacTBop

ruapokcuaa menu (1) ¢ ammMuakom, ¢ KOTOPBIM OHA OJTHOBPEMEHHO M B3aUMO/ICHCTBYET.
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XUMHYECKHE CBOMCTBA.

OpnHo w3 HamboJee XapaKTEPHBIX CBOWMCTB IIEITIOIO3BI — CIIOCOOHOCTH B MPHUCYTCTBUU
KHCTIOT TOJABEPraThCsl TUAPOIH3Y ¢ 00pa30BaHUEM TIIIOKO3bL. [MApONU3 1EeTo03a IpoTeKaeT
cryneruaTo. CyMMapHO 3TOT MPOIECC MOKHO BBIPA3HTh TaK:

(C6H1005)n + nH20 = nCsH 1005

(memtroo3a + Boja = TIIFOK03a)

Tak kak B MOJIEKyJiaX IIEJUTFOJIO3BI UMEIOTCS THAPOKCHIBHBIC TPYIIBI, TO IS Heé
XapakTepHbl peaknuu stepudukanmu. M3 HUX TpakTHYecKOe 3HAYCHHE HWMEIOT peaKiuu
IEJUTFOJIO3bI C A30THOW KHUCIIOTOM M aHTUAPUAOM YKCYCHOW KHcioThl. [Ipu B3ammoneiicTBun
[[EJUTIONO3BI C a30THOM KHCIOTOH, B NMPUCYTCTBUU KOHIICHTPHUPOBAHHOW CEPHOUM KHUCIIOTHI, B
3aBUCHUMOCTH OT YCJIOBHUA OOpa3yrOTCs TUHUTPOINECIUIIONO03a W TPUHHUTPOICIUIIOI03A,
SIBIISTIOIIIMECS CIIOKHBIMU dpupamu:

(CsH702(OH)3)n + 2nHONO; = (CsH702(OH)(ONO2)2)n + 2nH>0

(uerosio3a + a30THAsI KUCJIO0Ta = TUHUTPOIICILTION03a + BOJIA)

WA

(CsH702(OH)3)n + 3nHONO; = (CsH702(ONO2)3)n + 3nHO

(emtrono3a + a30THas KUCIIOTa = TPUHUTPOIIEIUTION03a + BOAA).

[emmronoza ropurt. [Ipu aTom 06paszyrotes okeun yriaepoaa (IV) u Boga.

[Tpu HarpeBaHUM JPEBECHHBI O€3 OCTyIa BO3yXa MPOUCXOIUT PA3IOKCHHE IISIUTFOIO3HI.
[Tpu 3TOM MONTy4arOT APEBECHBIH Yroib, METaH, METHUJIOBBIM CIIUPT, YKCYCHYIO KUCIIOTY, alleTOH
U IpyTUe TPOAYKTHI.

[IprMeHeHre NeJTI0I03EL.

[lenmono3a Obuia oOHapyxkeHa B 1838 romy ¢paHily3cKUM XHMHUKOM AHCEIbMOM
[Taiierom. Llemnrono3a UCIONMB3yETCA YENOBEKOM C JIpeBHUX BpeMEH. IIpuMmeneHne e€ BecpMa
pa3HooOpasHo.

[{enmono3a OCHOBHOM KOMIIOHEHT Oymaru, KapToHa, a TakKe TEKCTWISI U JApYrux
pPaCTUTENIbHBIX BOJIOKOH. Il MPOMBINUIEHHOTO HCIOJIB30BaHUA, LEJUIIOJIO3Y MOJIY4YaloT W3
IpeBecHHbl U xJjomnka. OOpa3loM MOYTH YHMCTOM IEJTIONO03bI SBISETCS BaTa, MOJTy4YeHHas U3
OUMIIeHHOTO XJomnka. Hawbonee pacmpocTpaHEHHBIM B Halle cTpaHe SIBISIETCS CIOCOO
MOJTYyYEeHHUST LEJUTI0N03bl U3 JIpEeBECUHBI. Jlajee Meitioio3a UCIOIb3yeTCsl I MPOU3BOICTBA
KapToHAa M OyMaru, B MEHBIIIEH CTENIEHU IS MOTYUYeHUs TaKUX MPOTYKTOB KakK IeuiodaH.

Bonpiioe 3HaueHuE MMEIOT MPOAYKTHI dTepUUKANNH IEIUTI0NI03bl. Tak, Hampumep, w3
ALETWILIEIUIIONO03bI MOJIYYarOT All€TaTHBIN [ETK.

AneTunuesnioao3a uAET Ha MPOU3BOACTBO HErOprOYEH IIEHKW U OPraHUYECKOro CTEKIIa,

MPOIYCKAIOUIET0 YIbTPadrOIETOBBIC JTyUH.
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[emros103a NCHOIB3YETCSl B KAUECTBE ChIPbs B MPOM3BOACTBE HUTPOLIEIUIIOIO03bI, KOTOpas
UCTOPUYECKH  HWCIOJb30Bajach s  MOdydeHuss Oe3gpiMHOro mopoxa. Jlms  sToro
TPUHUTPOLIEJUIIOJIO3Y  PACTBOPSIIOT B 3Tuianerare uiau auneroHe. Ilocne wucnapenus
pacTBOpuUTEel KOMIIAKTHYIO Maccy pa3MesbyaroT U NOJIy4aroT Oe3/1bIMHBIHM TOpPOX.

JluHUTpOLe/ITI0NI03a ABJIsIeTCsl 0a30BbIM MaTepHaIoOM JJIs MOJy4YeHUs Kosutonus. B stux
Hensx e€ pacTBOpsAIOT B cMecH crupta u adupa. [locne ncnapenust pactsoputeneii oopasyercs
IUIOTHAS IUIEHKA — KOJUIOAUH, IPUMEHSIEMBI B MeIULIUHE. [ITUHUTPOLEIUIION03a UAET TaKKe Ha
IPOM3BOJICTBO 1IEJUTYJION 1A, KOTOPBIM HMCHoib30Baics Al (POTO- U KHHO(DUIBMOB IO CEpeMHbI
1930-x romos.

[{enmrono3a MCHOIB3YETCS JUIsl M3TOTOBJIEHUS BOJOPACTBOPUMBIX KJIEEB, B TOM YHCIIE
o0oitHbIx. Llemrrono3a HCmonb3yercs B JIA0OpATOPUH ISl TOHKOCIOWHON Xxpomartorpaduu. EE
BOJIOKHA UCHOJB3YIOTCA M CO3JjaHUs (PUIIBTPYIOIIETO CJIOSl U3 HHEPTHOIO MaTrepHara.

[lemtrono3Has u30aAUs U3 IepepaboTaHHOW OyMaru CTAHOBMUTCS MOIYJIAPHOM, Kak
HKOJIOTMYECKU NIPENOYTUTENbHbIN MaTepyual s U30JIALNN 31aHUi.

[IpeoOpazoBaHue 1E/UI0N036I B OHMOTOIUIMBO, TaKO€ KaK LEJUIIOJO3HBI 3TAHOI
paccMaTpuBaeTcs B Ka4eCTBE aJIbTEPHATUBHOIO UCTOYHHMKA TOIIMBA.

MukpokpucTaIIMuecKas LeJUTI0JI03a U MOPOLIKOOOpa3Has IeJUTI0JI03a UCIIONIb3YIOTCS B
KayecTBE HEAKTHUBHBIX HANOJHUTENEeH B TabjleTkax M B KayecTBe 3arycTUTeNed U
CTaOUIIN3aTOPOB B 0OPaOOTAHHBIX MUIIEBBIX MPOIYKTaX.

BonokHa 1nemirono3sl IMHMPOKO W3BECTHBI B KAa4eCTBE JHUETUYECKOTO KOMIIOHEHTA.
Jluetnyeckue  BOJIOKHA  LIEJUIIOJIO3BI B NPOAYKTaX  MNUTaHUSA  HE  paszpyliaioTcs
MUIIEBAPUTENbHBIMU (EPMEHTAMU U CEKpeLuel KelylI04YHO-KUIIEYHOTro TpakTa. Jluersl ¢
BBICOKMM COJIEpKaHUEM KJIETYaTKHU B3bIBAIOT YBEJIMYEHHE pa3Mepa CTyjlda M MOTYT I[OMOYb
NpPEJOTBPATUTh WM BBUICUUTH 3amop. Llemnrono3Hoe BOJOKHO MOMKET 3alllUTHTh OT Pa3BUTHUS
paxa TOJICTON KUIIIKH.

[TumieBble BOJIOKHA MOTYT OTPaHMYMBATH TOIJIOIIEHHWE XOJIECTEPHHA MYTEM CBSA3BIBAHUS
KEITYHBIX KHUCIOT. J{MeThl C BBICOKHM COJEpKaHMEM KJIETYaTKU (HMXKE XOJECTepHUHA) MOTYT
IPEIOTBPATUTH CEPIEYHOCOCYTUCThIE 3a00eBanus. HekoTopble BOJIOKHA, TaKUEe KakK MEKTHH U
repKyJiec, SBIsoTcs 0onee 3¢ (HEeKTUBHBIMU, YEM JIpYTHE, TaKWe Kak IMIISHUIA, s MOHWKESHUs
xoJectepuHa. [TumieBble BOJTOKHA MOXXHO HAWTH TOJIBKO B PACTUTENBHBIX MPOAYKTAX, TAKUX KaK
GpyKTHI, OBOIIM, OpEXW W 3epHa. XJied U3 MIIEHUIbl IpyOOro momoja COJAEPKUT OOJbIIe
KJIETYATKH, YeM OOBIYHBIN XJ1eO, a SOJOKU coaepikar OOJbIIe KIETYATKH, YeM SOJIOYHBIN COK,

YTO IIOKAa3bIBACT, UTO HepepaGOTKa MUIICBBIX MTPOAYKTOB YAAIACT BOJIOKHA.
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TEMA 2.1. CIIUPTBI. PEHOJI - TEMA 2.3. YI'JIEBO/IbI

®opma: CamocrosiTeibHasA padoTa

CI[GJ'IaTB PUCYHOK HUJIM MOACIIb KHCJIIOPOACOACPKAINX OPraHuYCCKHUX COGI[I/IHeHI/Iﬁ

TEMA 2.1. CIIUPTHBI. PEHOJI - TEMA 2.3. YI'JIEBO/IbI

®opma: KonrposabHasi padora

IIpakTuyeckas padora Ne 4. Kucsaopoaconepxaiiue coeJUHECHUS
Kucnopoacoaepxaniie opraHMm4eckue COSIUHEHHS U UX TPUPOTHBIE HCTOYHUKU

I BapuanT

Yacte A. TecToBble 3a1aHus C BBIOOPOM OTBETA U HA YCTAHOBJIEHHUE COOTBETCTBHS

1. O6mas popmyna npeaeabHbIX OJJHOATOMHBIX CIIUPTOB:

O
A. R---OH B.R-C
O OH
b. R-C I'. Cn(H2O)m
O---R

2. Ha3Banue QyHKIMOHAIBHOMN TPYIIIIbI

O
—-C

OH
A. KapOonunbHas B. Kap6okcunbHas
b. I'mnpokcuibHas I'. Hurporpynna

3. ®opmyia 3TaHaNIA:

O O
A.H C B.CH; C
OH H
O
b.CH; C I'.CH; CH,OH
OH

4. MaprapuH NoJIiy4aroT B X0OJI€ PEAKIIUHU:
A. TuIpupoOBaHUS B. ruapoauza

b. nmermapupoBanus I'. ranmorenupoBanus
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5. Tlpenpimymium roMOIOTOM BEIIECTBa, (opMysia KOTOPOTO

O

CH;---CHz---C ,
OH
ABJIAETCS:
O
A.H C
OH
O
b.CHs; C
OH
O
B.CH; CH CH: C
OH
O
ICH; CH, CH» CH: C
OH
6. CnoxHbIH 3pUp MOXKHO MOTYUNUTh PEAKIIHEH:
A.I'anorenupoBanus B. I'mapommsa
b. I'mapupoBanus I'. Orepudukanuu

7. BemiecTBo, UCMONB3YEMOE B KOCMETUYECKON MTPOMBIIIIEHHOCTH
A. YKcycHas KucnoTa

b. MypaBpuHBIN alibIeruy

B. DTunenrnukons

I'. I'muuepun

8. CootHecute HOpMyITy B KJIacC U Ha30BUTE BEIICCTRA!

®dopmyIa BemecTna:

O
I H C
H
O
II.CHs CH, C
OH
[I. CH;0H
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Knacc coeqnuennii:

1. Anpaerunsl

2. OnHOATOMHBIE CIIUPTHI

3. KapGoHOBBIE KHCITOTHI

4. CnoxxHple 23U

UYacte b. 3ananus co cBOOOJHBIM OTBETOM

9. Pouib %UpOB B OpraHu3me

10. ITpuMeHeHuEe yKCYCHOM KUCTOTHI

Jlomn.3aganue

11. Bo Bpemsi mpakTU4ecKoi pabOThl MPU HEOCTOPOKHOCTH OOpalleHHH ONpPOKUHYJACh
CHUPTOBKA, TOPSIIUNA COUPT pa3Iuics no ctoiy. Ilpennoxure crnocoOb! TyIIEHUS OTHS.

Kucnopoconepsxaiue opraHndeckiue COeIMHEHUS U UX MIPUPOIHBIE HCTOUHUKH

II BapuanT

Yactp A. TecroBble 3a/1aHus ¢ BBIOOPOM OTBETA U HAa YCTaHOBJIEHUE COOTBETCTBUS

1. AJbaeruaoM sBISETCS BEIIECTBO, (hOpMYyIia KOTOPOTO:

A. CH;COOH B. CH3-O-CH3
O
b. C;Hs-OH I'. CH;-C
O C:Hs

2. DOyHKIMOHATBHAS TPYIINA, BXOAIIAs B COCTAaB albJeTU/I0B:

A.---OH B. C==0O
O O

b. ---C r.---C
H O---

3. ®opmyJsia IPONaHOBOW KUCIOTHI:

A. CH3-CH2-CH2-OH B. CH3-CHz-O-CH3
O O
b. CH;-CH»>-C I'. CH;3-CHx-C
OH H

4. Tomonorom BemiecTBa, GopMyia KOTOPOTO
O
CH3-CH-C ,
OH
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ABIIACTCA:

O
A. CH3-CH>-CH2-CH2-OH B. CH3-CH-CH»-C
OH
O O
b. CH3-CH2-CH>-C I'. CH3-CH2-CH>-C
H H
5. MpuIO nony4aroT peakuuen
A. ruaponus B. nerunparanus
b. runparanus I'. runpupoBanue

6. YKCyCHBIN albJIeru]l B3aUMOACHCTBYET C BEIIECTBOM, (hopMyra KOTOPOTo:

A. CuO B. CH;0H

b. AgO I'. NaOH

7. B cocraB paCTUTEIbHBIX )KUPOB BXOMAT:

A. IpeieNIbHBIC KHCIIOTBI B. npenenpHbIC aabaeTHIIbI
b. HenpeaenbHbIE KUCIIOTHI I'. HenpenenbHbie CIUPTHI

8. CootHecute HopMyITy U KJIacC U Ha30BUTE BEIIECTBA!

®dopmyIa BemecTna:

O
I. H---C
OH O
II.CH3---CH2---C
H
I. C;HsOH

Kinacc coennnennii:

1. OgHOATOMHBIE CITUPTHI

2. Anpaerunsl

3. Kap6oHOBBIE KHCTOTHI

4. MHOroOaTOMHBIE CITUPTHI

Yacte b. 3agannst co cBOOOIHEIM OTBETOM
9. Ddups! B ipupoe

10. Ilpumenenue Gppmanbaeruia

Jom.3amanne
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11. Tlpu BBIMOSHEHWH TPAKTHYECKON paboThl «IloydeHue sTUiIeHa» JIOMHYIa MTPOOHpKa
CO CMECBhIO JTHJIOBOTO CIHPTAa W KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTHL. OMNUIIUTE Balln

NENCTBUSL.

TEMA 2.5. INTACTMACCBI. KAYY4YKHU. BOJIOKHA

®opma: 3amura cooduIeHn
IIpakTnyeckas padora Ne 5. [logroroBka coodueHuit
Temsl:

HccekycTBeHHBIE:
1)Kazeunnosoe

2)3uHBOC

3)TpuaneraTHoe
4)Bucko3Hoe

5) Menno-amMmuadnoe

6) AuleraTHoe
CuHTreTenveckue:

7) KapOotenasie

8) Ilonautpon

9) Hetinon

10) Bunon

11) Jaitnema

12) Haiinen

13) JlaBcan

14) Kanpon

15) Cmannexc

HarypanbHsble:

16) xmonoxk

17)mepctsb

18) ménx

HatypanbHBIN 1 CHHTETUYECKHE KAYUYKU:
19) 6yTanneHOBBI

20) XJI0pOIPEHOBbIN

21) u3onpeHoBbIi

Kpurepuu:
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1) Ceipbe

2) Cnoco0 monydeHue
3) dusuyeckue CBOMCTBa
4) XuMHYECKHE CBOMCTBA
5) Ilpumenenue

6) + BOJIOKHA

7) - BOJIOKHA

TEMA 1.1. IPEJIMET OPTAHUYECKON XUMHWH —
TEMA 2.5. IINTACTMACCBIL.KAYYYKHU. BOJIOKHA

®opma: Konrpoabnasi padora
IIpakTuyeckas pa6ora Ne 6. UTOroBblii TECT 10 OPraHMYECKOM XMMHUH
Bapuanr 1
3ananue 1
Hano BemectBo: CH3-CH=CH-CH2-CHj3
A) onpezaenuTte THUI TMOPUIN3AIMH KaX/I0T0 aTOMa YIJIepoa
b) noanummure THI CBS3U B 3TO BELIECTBE
B) ykaxuTte Kk KakoMy KJIaCCy OTHOCHTCSI 3TO BEILIECTBO
I') naiiTe Ha3BaHUE 3TOMY BEUIECTBY
J1) nocTpoiite roMOJIOT ¢ IJIMHHOM LEeNbl0 U YKOPOUEHHOM.
3aganue 2
A) CH3-CH-CH>-COOH b)CH;-CH>-COH
I
CH3
B) CH3-CH;-CH-CH»-CHj3
I
OH
1) Ompenenurte Kiacc BEIIECTB
2) HazoBure
3) IIpoknaccudunupyiite 1 coequHeHue Ha BEIOOp
3aganue 3

CooTHecuTe Ha3BaHHUC BCIICCTB U KJIaCC

1. byran A. CiupThl

2. byrun b. Ankanbl
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3. byranon B. Ankunsl

4. byrananb I'. KapOoHOBBIE KHCIIOTHI
5. byraHoBa KucioTa JI. Anbaeruapl

3ananue 4

CocraBpTe ypaBHEHHE peakLuil
1. CH3-CH2-CH=CH>+Cl»
2. CH3-CH»2-CH»-CH3+Cl>
3.2 CH3— CH2;—OH + 2Na
3ananue 5.
1. HazoBure ¢pyHKIIUM OEIKOB B OPraHU3Me
2. MoHOMepOM YIJIEBOJIOB SABIISIETCS
3. Ilepeuucnure NpUPOIHbIE HCTOUHUKU ATKAHOB
Bapuant 2
3ananue 1
Hano BemectBo: CH=C-CH,-CH3
A) ompenenuTe TUI THOPUIN3ALNN KaXKIO0T0 aTOMa yriepoaa
b) noanummre THI CBS3U B 3TO BELIECTBE
B) ykaxuTte Kk KakoMy KJIaCCy OTHOCHTCSI 3TO BEILIECTBO
I') naiiTe Ha3BaHUE 3TOMY BEUIECTBY
J1) nocTpoiite roMOJIOT ¢ IJIMHHOM LEeNbl0 U YKOPOUEHHOM.
3aganue 2
A) CH3-CH»-CH-COH b)CH;-CH>-CH>-COOH
I
CHs

B) CH3-CH»>-CH>

I

OH
4) Omnpenenure KJIacc BEUIECTB
5) Hazosute
6) Ilpoknaccudunupyiite 1 coequHenre Ha BEIOOp
3aganue 3

CooTHecuTe Ha3BaHHUEC BCIICCTB U KJIaCC

6. llenTtan A. CiupThl

7. llenTHH b. Ankanebl
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8. Ilenranon B. AnkuHbl

9. IlenTananp I'. KapOoHOBBIE KHCIIOTHI
10. ITerTa"noBa KucioTa JI. Anbaeruapl

3aganue 4

CocraBbTe ypaBHEHHE pEaKInuii

1. CH3-CH=CHx+H»

2. CH3-CH2-CH3+Cl;

3. CH3 — CH2- OH + HCl

3ananue 5.

1. Ha3zoBuTe (yHKIUU JUIMHIOB B OPTaHU3ME

2. Tlepeuncnure criocoObl MPUMEHEHUS ATKEHOB

3. MonomepoM OeKOB SBIAETCS

TEMA 3.1 XUMMUS - HAYKA O BEHIECTBAX

®opma: [IpakTuyeckas padora

IMpakTnyeckass padora Ne 7. KonuyecTBeHHbIe OTHOIIEHUSI B XHMHH, OCHOBHbIE
KOJIHYeCTBEHHbIE 3aKOHBI B XMMHU U PACUYeThl 0 YPABHEHUSM XUMUYECKUX PeaKI[uii.

OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJIIpHAsT MacCHhI.

1. 3anuIMTe OTHOCUTENBHYIO aTOMHYIO MacCy XUMHYECKHUX JIEMEHTOB, 0OPMUB uepe3 A;

Tutan, Mmonu6eH, KOOATBT, TePMaHUM

2. BprumcnauTe OTHOCHUTENBHYIO MOJICKYISIPHYIO MacCy CIEAYIONMX XHUMHYECKHX
COCIMHEHUI:

A) runpokap6onar kanust KHCO;

b) runpokcun xanpius Ca (OH):

B) cepnas kucnora H>SO4

KonunyecTBo BemiecTsa

1. Kakoif 06bem mpu H.y. 3aHMMaIOT 641 okcuaa cepsl (IV)?

2. Kakyto mMaccy umetor 3 » 10?4 monekyn yriekucioro rasa (oxcuaa yriaepoga (IV))?

3. Kakyto maccy umerot 44,8 1 mipu H.y. yrapHoro rasa (okcua yriepoaa (II))?

4. Kaxoit 06beM 3anuMaioT 6 » 10%monexyn cepoonopoaa HaS?

5. Kakoii 00beM npu H.y. 3aHUMAIOT 961 030Ha O3?

6. Ckonbko moiiekyn xjopa Clz conepxurcs B 284r ero?

3akoH ABOragpo M €ro CcleACTBUsA. MOJSpHBI 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHUU
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1. Kakoii o6bem (B 1) OyayT 3aHuMaTh 5 Mosib okcuza yriepona (I V) ; 3 mons ammuaka
(H.y.)?

2. Kakoii o6vem (B 1) OyayT 3aHUMATh 2, 5 MOJIb 3TaHa (H. y.)?

3. Paccuuraiite, oTMHAKOBBIC U 00BEMBI OyAYyT 3aHMMaTh ra3wl: okcun yriepoaa ( II) u
okcun yraeposa (I V) konudecTBoM BemiecTBa 1mo 3 MoJib KaKI0To ( H. Y. )

MaccoBasi u 00beMHast 101 KOMIIOHEHTOB CMECH.

1. B 150 r Boasr pactBopmiu 50 1 dochopHoii kucnotel. Hailigure MaccoBylo I0IIO
KHCJIOTHI B MIOJTYYEHHOM PacTBOpE.

2. K 300 n Bo3myxa moGaBunmu 60 51 azora. Berumcnure Maccel KHCIOpoAa U a30Ta,
KOTOPBIC MOKHO TIOJTYYUTh M3 3TOH CMECH.

3. Cmwum nBa pactBopa kanmuiiHoW cemutpbl: 160 © 5%-ro u 140 r 20%-ro. Kakoa

MacCoBasd A0JA KaJIMIHOM CCJIUTPHI B ITOJIYUCHHOM paCTBope?

TEMA 3.2 CTPOEHUE ATOMA -
TEMA 3.3. IEPHOJIUYECKHWHA 3AKOH U TABJINIIA J.A. MEHIEJIEEBA.

®opma: IIpakTyeckas padora

IIpakTuyeckas padora Ne 8. XapakrepucTHKa 3JIEMEHTOB C  Y4eTOM
MeCTOHAXOKAeHHsl B nepuoauyveckoii cucreme. Onpenenenne 3jieMeHTa MO 3JIEKTPOHHOM
¢popmyJte. Onpenenenne ¢ nomowmsio IIC popmyn BeICIINX OKCHI0B, HX XapAKTEPUCTHKA.

Bapmnanr 1

1. Tlonp3ysce nepuoOANYECKOl TabuLeH, JaiTe XapaKTepUCTUKY XUMUUYECKOMY AJIEMEHTY
10 IJIaHy:

a) Ha3BaHUE XMMHUYECKOT0 3JIEMEHTa, €r0 CUMBOJI,

0) oTHOCHTENIbHAS aTOMHasi Macca (OKPYTJIEHHO JI0 11EJI0T0 YnCIa);

B) 3aps sipa aToMa;

T') YUCJIO MPOTOHOB B SI/IpE aTOMa;

1) o0111ee YnCII0 3JIEKTPOHOB;

€) HOMEp NepHuoja, FPyNIbl, B KOTOPOM PacIOIO0KEH XUMUYECKUI DJIEMEHT.

’K) COCTaBbTE IEKTPOHHYIO (hOpMyITy

Bapwanr 2

1. [Tonp3ysich NEpUOINYECKON TaOIUIIEH, TaliTe XapaKTePUCTUKY XUMUYECKOMY IJIEMEHTY
IO IIJIaHY:

a) Ha3BaHUE XMMHMUYECKOI0 3JIEMEHTA, €r0 CUMBOJI,

0) oTHOCHUTENIbHAS aTOMHAsI Macca (OKPYTJIEHHO 0 IEJI0T0 YHCIa);
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B) 3aps sipa aToMa;

I') YUCJIO IPOTOHOB B SI/IPE aTOMa;

1) 001IIee YHCIIO AIEKTPOHOB;

€) HoMep MepHroja, FPYIIbl, B KOTOPOM PACIOI0KEH XUMUYECKUI 2JIEMEHT.

’K) COCTaBbTE IEKTPOHHYIO (HOPMYITY

Ha3nauenue:

®OC npeaHa3Ha4yeH Il KOHTPOJISI M OIIEHKHU Pe3yJIbTATOB 0CBOEHHUS TeMbI

Tema 3.4. Tunbl XuMH4eCKOH CBA3H.

®opma: I'pynnosasi padora

IIpakTuyeckass padora Ne9: IlonsiTme 0 XUMHYecKOl CBsi3U. THNBI XMMHYECKHX
cBsi3eli: KOBaJIEHTHAs, MOHHAsI, MeTAJINYecKasi U BOAOPoAHasA. TUNBI KPHUCTAIMYECKUX
pelIeToK y BelecTB.

CTyAeHThl AensATCs Ha TPYMIBI 1o TunaM cBs3u. Kaxkngas rpynma 3anofHseT TaOiauiy o

CBOEM THUITy CBSI3U. ['pyIIIbl pacCKa3bIBAIOT IIPO CBOM THUII CBS3U U 3aIIOJIHAIOT BCIO TAOJIHUILY.

Tun cBsa3u Mexanusm Cuna | Ilpumepsl | Mexanusm Cuna | Ilpumepst

BO3HHUMKHOBCHHA | CBA3HU BCIICCTB BO3HUMKHOBCHHUA | CBA3U BCIICCTB

HNounasa

KoBanenTuas

HCIOJISIpHAasd

KoBanentHas

noJIsipHast

Mertamnnueckas

Bonoponnas

CamocTosTenbHas 4acTh
1 BapuanT
1. Onpenenute TUN XUMUYECKOW CBS3H B CIEAYIONIUX BellecTBax: (5 6aioB)
Li20, HBr, KBr, Br20, Br2.
2. VI3 nanHOTO MEpeyHs BEIOEPUTE BEIIECTBA C HOHHBIM XapaKTepoM CBs3H: (2 Oania)
H20, K20, HF, F20, KF, NaOH, H2SO4, Na2S0O4.
2 BapHaHT
1. OmpenenuTte TUII CBSA3U B CIEAYIONINX BemecTBax: (5 6amioB)
LiF, F2, OF2, P2, CaC2.

2. VI3 nanHOTO MepeyHs BEIOEPUTE BEIIECTBA C KOBAJICHTHOW MOJISIPHOM CBA3BIO: (2 Oasa)
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TEMA 3.5. TUIIBI XUMHWYECKHUX PEAKIIUIA

®opma: BbinoJiHeHHe 3a1aHUil B rpynnax

IpakTnueckass padora Ne 10. CocraBjieHHe ypaBHeHMH peaKUMid CcoeIMHEHMS,
pa3iioxKeHus, 3aMellleHus, 00MeHa.

3ananue 1.

C nomo1bio TabaMIIbI JaiTe ONpeaesieHUue TUIIaM PEaKIIUU

Tun peakuuu Cxema peakiuu [Ipumep XxUMUYECKON peaKkIuu
(XuMHYECKOe ypaBHEHHUE)
Coenunenus A+B=AB CaO + H,0 = Ca(OH)»
Paznoxenust AB=A+B 2KMnO4="'KoMnO4+ MnO; + Oz 1
3amMernieHus AB+C=AC+B Mg+ 2HClI=MgCl, + Ho T
OObmena AB + C = A I +| AgNO;+ HCl = AgCI! + HNO;
CB

Peakuusa coequHeHUs —
Peakuus paznoxxeHus —
Peaxuu 3amenieHusa —

Peakmug oOmena —

3agadue 2.

K-1

VYKaxkuTe peaklnio pazaoxkeHus, nogoepute KodhGUIneHTsI.
CuSO4+ Fe = FeSO4+ Cu H; +Cl; = HCl
CaCO;—'CaO+COx 1 Zn+ HySO4 = ZnSO4+Hy T
K-2

VYkaxkuTe peaklnio_3aMelieHns, nooepute Ko3QPUIIEHTHI.

SOs + H20 — H2SO4 K>S + Pb(NO3)2 = KNOs + PbS
HO = H>+ 02 Ca+HCl— CaCl+Hx1

K-3

VYKaxuTe peakuio COeAMHEHUs, Mog0epuTe Kod(pPpHUIneHTHI.

ALLO3; + HCI = AICI; + H2O Fe+ S — FeS

Zn(OH), = ' ZnO + H20 Fe2O3; + Ha = Fe + H20

40




K-4

VYkaxure peakuuio ooMena, mogdepure Ko3(hUIMESHTHI.

N2 +O; = NO
MgCO; = 'MgO + CO, 1

3aganue 3.

/n+HCl—= ZnCl, +Ho 1T
LiOH + H3PO4 — Li3PO4 + H,0

1) Ecnu BbI IpaBHIIBHO OXapaKTEpHU3yeTe PEeaKIMK Pa3ioKEeHHs] U COCTUHEHHS, TO CyMMa

qucell, COOTBCTCTBYHOIIUX OTBCTaM, 6yneT paBHa OTHOCHUTEJIbHOM MOJ'ICKy.]IHpHOﬁ Macce

ruapokcuaa Harpust (NaOH).

XapakTepruCTHKa PEaKIIHil Peaknus Peakuus
pazioKeHus COEIMHEHUS

[TomyyaeTcst 0IHO HOBOE BEIIECTBO 1 9

OHO UCXOAHOE BEIIECTBO 11 6

[TomyyaeTcsi HECKOJIBKO HOBBIX BEILIECTB 8 5

Heckonpko UCXOIHBIX BEIIECTB 7 12

Mr (NaOH) =23 + 16 + 1 = 40

2) K xakoMy THUIy XMMHYECKHX PEaKIUH HYKHO OTHECTH cleyrole peakiuun? 13 Oyks,

COOTBCTCTBYIOIIMX MMPABUJIBHBIM OTBE€TAM, BbI IIOJTYYHUTC HA3BAHWC XUMUYCCKOI'O 3JICMCHTA.

YpaBHeHUE peakuuii Peakuus Peakuus Peakums
COEMHEHUS pPa3JIOKEHUS | 3aMELIEHUS

Zn+2HCI=ZnClh +Hy T 0 q H

2Na + S = NaxS 141 E 1O
CaCO3="CaO+CO 1 T K P

N2 +3H2=2NH;3 1 E H O
2Fe(OH)3 =" Fex03 + 3H20 I JI X

Mg + CuCl; = MgClz> + Cu J H b
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TEMA 3.5. TUIIBI XUMHWYECKHUX PEAKIIUIA

®opma: BbinoJiHeHHe 3aaHUil B rpynnax

IIpakTnyeckas padora

IIpakTnueckass padora Ne 11. YpaBHeHusi OKHCJIeHHSI-BOCCTaHOBJIeHUsl. CTeneHb
okucjgeHusi. Oxmucaurenap #u  BoccTaHOBHTedb. CocTaBjieHMe W YpaBHHBaHHeE
OKHCJINTEJIbHO-BOCCTAHOBUTEJIBHBIX PEAKIMil METOA0M 3JIEeKTPOHHOI0 HaJjiaHca.

Teopust OKMCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLUN.

OkucnuTeNbHO — BOCCTaHOBUTENbHBIMU peakiusMu (OBP) HaspiBatoTcs peaxiuw,
IIPOTEKAOIIME C U3MEHEHUEM CTEIIEHU OKHUCIIEHHS aTOMOB, BXOJSIIMX B COCTAaB pearupyrommx
BEIIECTB.

+52 to 432 0

2KNO3 = 2KNO2+ O2

+2 +2

Fe’+ CuSO4= FeSO4+Cu’

OCHOBHBIE TIOJIO)KEHUS] TEOPUU

I. Oxucnenuem HaspIBaeTCs MPOLECC MPUCOECIUHEHUS DJIEKTPOHOB aTOMOB, MOJEKYJION

NJIN NOHOM.
Cly-2¢ »2C1*; 82 —26 —»8°

II. BoccraHoBieHHEM Ha3bIBaeTCs nponecc IMPUCOCOAUHCHUA JJICKTPOHOB AaTOMOB,

MOJ'IGKynOﬁ HJIX HOHOM.
0,95 -. a0, 95 . q2-
Cl;+2e - 2C1; S"+2¢ —>S

IIIL. ATOMLI, MOJICKYJIbI, HOHBI, OTAAOIIUC SJICKTPOHDbI, HA3BIBAOTCA BOCCTAHOBUTCIIAMUA, B
pPCakiiukn OHH OKHUCIIAROTCH. CreleHb OKHCJICHHS IIOBBIIIACTCS. ATOMLI, MOJICKYJIbI, HOHBI,
MMPUCOCIAUHAIOIINEC OJICKTPOHBI, Ha3bIBAOTCs OKHCIINTCIISIMHU, B pC€aKknuuu OHU
BoccTtaHaBIuBaroTCI. CTENEeHh OKUCICHHS TOHMKACTCS.

IV. Oxucnenue BCETAa CONMPOBOKAACTCA BOCCTAHOBJICHUECM U HaO60pOTI

BOCCTAHOBHUTEJIb —€ 2 OKHCJIIUTEN]b
OKMCJIUTENb +€ Z=2 BOCCTAHOBUTEJH

Uucio HNEeKTPOHOB, OTAABAaE€MbIX BOCCTAHOBHUTENIEM, PpABHO YHUCIY 3JEKTPOHOB,
MPUCOCAUHCHHBIX OKUCIIUTCIICM.

Baxneriye OKUCIUTEIN U BOCCTAHOBUTEIHU

- BoccranoBurenu: metamibl, Bogopon, yraepon, okeun yraepona (II) CO, cepoBomopon

H>S, okcun ceprt (IV) SO», cepructas kucinora H>SO4 u ee conu; ionoBogopoanas kucnota HI,
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o6pomMoBoaopoanas kuciaora HBr, xmopoBogopoanas kucinora HCl; HekoTopbie KaTMOHBI coJiei
MertamnoB: cynbdar xenesa (II) FeSOs, Mn**, Sn*", Pb*", Cr*"; asorucras xucmora HNO,,
ammuak NH3, ruapasun NoHg, okenp azora (II) NO; dochopucteie kucnorst HPO2 n H3POgs;
aNbJIeTU/IbI, CIIUPTHI, MypaBbUHAs, 1IaBEJIEeBasi KUCIOTHI, TIIOKO3a.

Karox npu snexrpoiuse.

- Oxucmurenu: kuciaopon Oz, o030 O3, drop, ramorens:; nepmanraHar kamust KMnOy,
manranat kamus KoMnOs, oxkcun mapranuna MnOz; a30THasi KHCIIOTa, KOHILIEHTPUPOBaHHAas
cepHas kucioTa; nepokcu Bojgopoaa HoOz; xpomat KoCrO4 n nuxpomat KoCroO7 kanust; okeup
meau (II) CuO, okcun cepedbpa (I) Agr0, okcua onosa (IV) SnO; u ceunna (IV) PbOy; nonst
METaJIIOB, CTOSAIMX B pAy aKTHBHOCTH mocje Bogopoaa: Ag’, Aut; runoxmopursl, Xioparsl u
nepxiyopatsl; «lLlapckas Bomka» - cmecb Tpex oovemoB HCI m omgHoro ob6msema HNO3
KOHIIEHTPUPOBAHHBIX.

AHOJ TIpH 3JIEKTPOIH3E.

CocraBrieHrue ypaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

Merton 3neKTpoHHOT0 OanaHca

. Cxema peaknuili C yKa3aHueM cCTeneHed okuciaeHus. Haltu okucnurens u

BOCCTAHOBHUTCIIb.

+4 +7 +6 +2
cpesa

2. 3anucarb MOJIYpCaKIIM OKUCJICHUA U BOCCTAHOBJICHM, C6aJ'IaHCI/IpOBaTI> 3apsAabl.
+4 — +
5|8t-2g 5% IIPOIleCC OKUCICHUS
B

+7 —
2 |Mn""+5¢ — Mn*? IIPOIeCC BOCCTAHOBJIEHMUS
OK

3. CymMupoBaTh MNOJypeakuuu B TMOJHOE ypaBHeHHe. Haiftm koadduumeHTs npu
OKHUCJIUTEJIE, BOCCTAHOBUTENE U APYTUX PEardpyrolIMX U IMOJYYEHHBIX B pe3yJbTaTe peakiuu
BEIIIECTBAX.

HpaKTI/ILIeCKaSI 4acCTb

I. IIpumepsr
ITpumep 1
+ 0 +6 -2

a) 2302 F 02 = 2S03,

Peaknus coeqnHeHUS.

2S™0,-BoccTaHOBHTEND, T.K. S™ oBbIIaeT cremneHs okucieHus 10 S OB SOs;
43



O2%-okuciurens, T.K. O° moHmKaeT crenenp okucierus 10 02 B S20s.

OBP- MexMOoIeKyIIpHAsL.

+1 +7 2

5) 2KMnO, = KanO4 + Mn02 + 02T

Peakuus paznoxenus

KMnOs- oxuciauTens, T.K. Mn'’ oHMXkaeT cTeleHs OKUCIeH s B coeanHeHnsx KoMn 0,
1 Mn™0,.

KMnOj4- BoccTanoBuTenb, T.K. O B MnO4 MOBBIMIAET CTEIIEHb OKUCICHUS B COSAMHEHUN

0’

OBP — BHYTpUMOEKYISIPHAs, a Il MAPTaHLA ¥ PeaKIHs UCIPONOPIUOHNPOBAHHUS;
0 +3 ¢ 43 0

B) 2Al + CI'203 = AlLO; + 2Cr

Peaxmus 3amenieHus

Al° nmoBermaer crenens okucienus 10 Al 3 — BoccranoBUTENB;

Cr™ B coequuennu Cr,O3 moHMXKaeT cTenenb okucienus 10 Cr’ —OKHCIUTeNb;

OBP — MexxMoJIeKyIIsipHas.

=2 -2
341 41 0 H-2 L -39 4 _0 0
= —_— .
CH,—CT ,, + AgO 5 CH, cl & +2Agl;

r)
Peaxkiys HEmMOIHOTO OKHUCIEHUS OpTraHu4€CKOro COCANHCHUS

OBP mexmonekyisipHas, T.k. Ci;' B anpnerune nossimaer crenenb okucienus g0 C B

KHCJIOTE, aJIbJIETU/1-BOCCTAHOBUTEITb.
Ag"! nonnmsxaer crenens okucnenus 10 Ag’; Ag,O- okucIuTeND.
OBP sBIAIOTCSI HEKOTOPBIE PEAKLIUU COSUHEHMS, Pa3I0KEHUS, pEAKLIUU 3aMEIICHHUS.
OxucnuTenp BCerJa CTENEHb OKHCIEHUS IMOHMKaeT. BoccTaHoBUTENb BCerja CTENeHb
OKHCJIEHUS MTOBBIIIACT!

[Ipumep 2.

£'43 -1 +3:/=2 +4 -2

4FCSZ =+ 1102 - 2FC:O3 + 8802

e +3
Fé’ —3, Fe i 4
Be! 2s+4 11 |44
o) 25207 4| In
[Ipumep 3.
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<y ol -3 s
4H,C=CH—CH, + 180, — 12C0, + 12H,"

C -2 o C +4

C -1 —5¢” C+4 18 41 2
A 72

C -3 7€ C +4

020 A iy 4 18| 9

2H,C=CH—CHj + 90, — 6CO, + 6H,0

II. CamocrositensHast paboTa
3amanme: coctaBuTh ypaBHeHus OBP  metomom  anekTpoHHOro Oamanca U

HpOKH&CCH@HHHpOBaTL 0 IMPU3HAKY HAXOXKIACHUSA OKHCIUTCII W BOCCTAHOBUTCIIAL B

COCINHCHUAX.
Bapuanr I Bapuanr 11
a) o+ WO —>H,0+W a) B+ H,S —=> S+ HBr
6)Li+ N2  —>LiN 6) Cu+0, —> CuO
B) S + KClO; —>S0,+KCl 8) Br, + NaOH NaBrO; + NaBr + H,O

TEMA 3.6. QJEKTPOJIMTUYECKAS TUCCOLMALINA U MOHHBIM OBMEH

®opma: KonrposabHas padora

IIpakTnyeckas padora Ne 12. CocraBieHne peakuuii HOHHOro oOMeHa.
KontpoabHas Touka: CTpoeHue BenecTBa H XUMHYECKHE PeaAKIHH.

Peakuuu moHHoro oOMeHa - peaklivy, MPOTEKAIOIINE B BOJHBIX PaCTBOPAX 3JIEKTPOIUTOB
MEXJly MOHaMU, 00pa3yIolMMHUCS B pe3yJIbTaTe JUCCOLUAIUH.

VYcnoBust MpoTeKaHus peakiuii HOHHOTO 0OMeHa

Peakiiuu MOHHOTO OOMEHa HIYT J0 KOHIIA B TPEX CIIydasx:

1.Ecnu oOpa3yercss HepacTBOPUMOE WIIM MaJIOPACTBOPHMOE BEIIECTBO, BBINAJAIONICE B
ocamok (] )

CuSO4 + 2NaOH = Cu(OH)2 |+ Na2SO4

Cu?"+ SO4* +2Na"+ 20H = Cu(OH), |+ 2Na* + SO4*

Cu*"+ 20H =Cu(OH).|

2. Ecin o6pasyercs ocanok (1)

Na,CO; + 2HCI = H2CO3 (H20 + CO2)+ 2NaCl

2Na" + CO3% + 2H" + 2CI"'=H,0 + CO2 + 2Na" + 2CI

CO3* +2H"=H,0 + CO,’

3. Ecniu oOpasyercs cinalblil 37K TPOIHUT
45



HCIl + NaOH=NaCl + H,O

H"+ClI'+Na"+OH=Na"+ Cl + H,O

H"+ OH =H,0

Peakiun moHHOro oOMeHa He MPOTEKAIOT JI0 KOHIIA, T.C. SBIAIOTCS OOpaTUMBIMH, €CIIU
00pa3yrTCs ABa CHIIBHBIX JJICKTPOJIUTA!

KNO3 + NaCl= NaNOs + KCl

K"+NO; +Na"+Cl=Na"+NO; + K"+ CI’

3amomuu!

v ®opMyJIbl CUIILHBIX DJIEKTPOJIMTOB 3aIIMCHIBAIOTCS B HOHHOM BH/IE.

v ®opMyibl C1a0bIX U CPEAHUX DIEKTPOIMTOB 3AMUCHIBAIOTCS B MOJIEKYISAPHOM BUJIE.

v' @®opMyibl HEPACTBOPMMBIX W  MAaJOpPACTBOPUMBIX BELIECTB 3alMCHIBAIOTCS B

MOJICKYJISIDHOM BU/JC.

v CDOpMy.]'IBI Ta30B U ApYTHUX HC 3JICKTPOJUTOB 3aAIIUCBIBAOTCA B MOJICKYJIIPHOM BUIC.
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COCTaBI/ITL CXCMY XUMHYCCKOTO
B3aUMOJICHCTBUS: CJIECBa 3aIMCcaTh Naz SO4+ Ba Clb=Ba SO4+2Na Cl
HCXOJIHBIE BEIIECTBA, CIIPaBa IMPOTYKTHI
PEaKIIHH.

[Tomobpath KO3PPUITUCHTEI.

[To Tabnuie pacTBOPUMOCTH
OIIPENICIIUTh PACTBOPUMBIC U
HEpacTBOPHUMBIC BEIIECTBA, Na> SOs+ Ba Cl,=Ba SO4|+2Na Cl

€CJIM BELIECTBO BHINAAACT B OCAIOK, P P H P
CTpPEJIKY BHU3 (J' ),ECIIH BBIJICTISAETCS

ra3s,CTpenKy BBepX ( T )

3anucaTh ypaBHECHUE B HOHHOM-
MOJIEKYJISPHOM BHJIE:PACTBOPUMEIE 2Na*+SO? 4+ Ba>*+2Cl'= Ba SO4|+2 Na'™+2
AJIEKTPOJIUTHI B HOHHOM (hopme, Cr

HCPACTBOPUMBIC B MOJ'IGKy.]'I?IpHOﬁ

dbopwme.

OnMHAKOBbIC HOHBI, HE N3MCHHUBIIIHE
CBOETO COCTOSIHUS, UCKITIOYAEM U3

JI€BOM U MPaBOM yacTH ypaBHEHUS U SO%4+ Ba*=Ba SO4]
3aITUChIBAEM KPaTKOE HOHHOE

ypaBHEHHE.

ITpumep:
B3aumoneiictBue cynbdara HaTpUs C XJIOPUAOM Oapusi:
1.B MoneKyJIsipHOM BUJIE:
NazSO4+ BaCl,=BaS04]+2NaCl
P P H P
2.B MOHHO-MOJIEKYJISIPHOM BUJE:
2Na*+SO? 4+ Ba?"+2Cl'= Ba SO4|+2 Na™+2 CI’
3.B cokpaiieHHOM HOHHOM-MOJIEKYJISIPHOM BHUJIE:
SO%*4+ Ba?*=BaS04|
3AZJAHME 1: CoctaBuTh ypaBHEHUS peaklil HOHHOTO 0OMEHa MEX1y
3a/ITaHHBIMHU BEIIIECTBAMH MOJIEKYJISIPHOM U HOHHOM opMme:
I BapmanT: cynpdar kanust ¥ THAPOKCU Oapus

TUIPOKCHUJI KAl U XJIOPUJT MarHus

47




KapOOHAT Kalus U a30THas KMCII0Ta
THJIPOKCHU HATPHUS U CEPHUCTASI KUCIIOTA.
cyabdar HATpUs U HUTpAT Oapus
XJIOpUJ XKeJe3a U TuApoKcu oapus
Il BapuaHT: KapOOHAT HATPUS U XJIOPUJ KAJIbLIHS
HUTpPAT MEIH U Cylb(dara xenesa
THJIPOKCU HATPHs U CEPHOU KUCIOTOMN
HUTPAT aJIOMUHUA U XJIOpUIA Kallus
dbropua cepedpa 1 COJITHOM KHCIOTOM
CHJIMKAT HATPUA U OpOMUJI MarHus
I BapmanT: ocdar kanus u cynbHUT MarHus
XJIOPHU/1 AIFOMUHUS U THJIPOKCU HATPUS
HUTPAT LIMHKA ¥ TUAPOKCU] KaJlus
cepHasi KHCIIOTa M THIAPOKCU JTUTHS
KapOOHaT HaTpusl U HUTpAT Oapus
XJIOpU IMHKA U (ocdaTt Kamus
3AJJAHUE 2:CocTaBUTh MOJIEKYIISIDHBIE YPABHEHUSI pEAKLIUH, CYILIHOCTh
KOTOPBIX BBIPAXKAET CIIEMYIOIINE COKPAIICHHBIE NOHHBIC YPAaBHEHHS:
I Bapuant: Zn**+S*=Zn S|
Mg**+2 OH =Mg (OH)|
2 H+S*=H,S1
2 H+20H=2H>0
CO*3+2H*=H,0+CO>?1
IIsapuant: Fe?’+20H=Fe (OH),|
Ag+Cl=AgCl|
Ca**+S*=Ca S
H™+OH=H>0
2H™+CO*3=H, COs
IIBapuant: Ba?*+SO?%s= BaSO4|
Cu?"+2 OH=Cu (OH),|
2H"+2 OH=2 H,O
Cr**+ 3 OH'=Cr (OH)3}
2H"+ CO*3= CO21+H20
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KonTtponbnas pabora. CTpoeHHE BENIECTBA U XUMUYCCKHE PEAKIIUN
BapuanTt Ne 1
1. Omnpegenute, 1ByM aTroMaM KaKUX M3 YKA3aHHBIX 3JIEMEHTOB JI0 3aBEPILICHUS BHEITHETO
YPOBHS HE XBaTA€T JIBYX 3JIEKTPOHOB.
HC 2) 51 30 4)Be 5)S
2. W3 yka3zaHHBIX B Psly XMMHUYECKHUX AJIEMEHTOB BBIOEPUTE TPU DJIEMEHTA, KOTOPHIE B
ITepuoauueckoii cucreme xumuueckux snemMenToB Jl. 1. MeneneeBa HaxoAsaTCA B OTHOM IIEpH-
one.
Pacnionokute BoIOpaHHBIE 3JIEMEHTHI B MOPSIKE BO3PACTAHUS UX METAITMYECKUX CBOMCTB.
HP )N 3)S 4) Al 50
3. U3 uncna yka3aHHBIX B Py AJIEMEHTOB BHIOEPHUTE JIBa AJIEMEHTA, CTETICHb OKUCIICHUS
KOTOPBIX B OKCUJAaX MOXET NPUHUMATh 3HaYeHUE +2.
1) Li 2P 3B 4)Cu 5yN
4. V3 npeyioxKeHHOTO MepeyHsl BHIOEPUTE JIBE Maphl BEIIECTB, B KOTOPBIX PACIOJIOKEHBI
TOJIbKO COEJIMHEHHUSI C KOBAJICHTHOW HETIOJISIPHOU CBSI3bIO.
1) a30T 1 KUCIOPOA
2) BO/1a U aMMHaK
3) Menp U a30T
4) 6poM u MeTaH
5) ¢rop u cepa
5. M3 npeanoreHHOro nepeyHsa BbibepuTe ABe Napbl BELLECTB, KaXgasa M3 KOTOPbIX OAET
peaKkuuio obmeHa.
1) aTunen u Boaa
2) comnsiHasi KUCTIOTa U MarHui
3) cyabdaTt Menu U TUIPOKCU KaTHst
4) arieTriieH u Opom
5) yKcycCHasi KUCJIOTa ¥ TUJIPOKCU]] MarHus
6. I3 mpeioxkeHHOro TMepedHs BhIOEpUTE JBa CIOCO0a yBEIUYUTH CKOPOCTh PEAKIUU
TOPEHUSI CEPhI B KUCTIOPOJIE.
1) HarpeTsb cepy
2) pa30aBUTh KHCIOPOJ] a30TOM
3) 106aBUTH CEPHUCTHIN Ta3
4) U3METBLYUTH CEPY

5) 06myunTh KOJIOY C BEIIECTBAMU CHHUM CBETOM
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7. VYCTaHOBHTE COOTBETCTBHUE MEXKIY YPAaBHCHUEM pEAKIMH U CBOMCTBOM, KOTOpOE
MPOSIBIISICT JIEMEHT XJIOP B OTOM pEaKIuu: K KaXJIOH MO3UIMH, O00O3HAUYeHHOW OYKBOW,

noI0EpUTE COOTBETCTBYIOIIYIO TTO3HUIINIO, 0003HAYCHHYIO MU(POIA.

YPABHEHUE PEAKIINN CBOMCTBO XJIOPA
A) 2H202 — 2H20 + Os 1) mpucoenMHEHUS

b) 4Al+30,; — 2AL10; 2) pa3noKeHHs

B) 2KI + Cl, — 2KCI + I» 3) obmena

I') HC1 + KNO> — KCI + HNO» 4) 3amenieHus

8. cocraButh ypaBHeHnuss OBP mMeTomom anexkTpoHHOTO OanaHca

S + KClOs SO, +KCl

11. Ckonbko TpamMmoB HUTparta cepedpa Hamo nobdaButh Kk 130 T 2,0%-ro pacTtBOpa 31O
coiu, 4ToObI Moy4uTh 5,0%-i pactBop? OTBET 3aMUIINTE C TOYHOCTBHIO IO JECITHIX.

12. TepmoxumMuieckoe ypaBHEHUE TOPEHUs OyTaHa UMEET CIEIYIOIINA BU/I:

204H10 -+ 1302 — 8002 —+ ].OHQO —+ 5300 K,D;)K.

Ckonpko TernoTel (B kJ[X) BelmenuTcs nmpu MojgHOM cropanuu 23,2 v O6yrana? Otser
3aMUIINTE B BUJE IIEJIOTO YUCIIA.

13. Hcnonb3yst METOA 3JIEKTPOHHOTO OajlaHca, paccTaBbTe KOI(PPUIIMEHTHI B ypaBHEHUU
peakuuu, cxeMa KOToOpon

PbS + HNOj3; — PbSO4 + NO + H3O

Ornpenenure OKUCIUTETh U BOCCTAHOBUTEIb

14. Kakue npomykTsl o0pa3yroTcsi IPU B3aMMOJEHCTBUU PACTBOPOB KapOOHAaTa Kalus U
A30THOM KUCJIOTHI. 3alIMIIUTE MOJEKYJISIPHOE, OJHOE U COKPAIIEHHOE NMOHHOE YPaBHEHUS 3TOU
peaKkiuu.

Bapwnant Ne 2

1. Onpenenute, AByM aToMaM KaKMX M3 YKa3aHHBIX 3JIEMEHTOB JI0 3aBEpIICHUS BHEITHETO
YPOBHSI HE XBaTAET IIECTU AIEKTPOHOB.

D C 2) Ca 3) As 4) Be 5) Ga

2. U3 yka3aHHBIX B PsIy XUMHUYECKHX DJIEMEHTOB BHIOEPUTE TPH JJIEMEHTa, KOTOPHIE B
Ilepuoauueckoit cucreme xumudeckux anemeHtoB . M. MenpeneeBa HaxoAsTcs B OJHOM
nepuo/ie.

Pacrnionoxure BeIOpaHHbBIE 3JIEMEHTHI B OPSAIKE BO3PACTAHUS X METAJUINYECKUX CBOMCTB.

HH 2)0 3)B 4)Li 5)Se
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3. VI3 yncna yKa3aHHBIX B pAY JEMEHTOB BBIOEPUTE /1BA 2JIEMEHTA, KOTOPbIE MPOSBIAIOT
BBICILIYIO CTETIEHb OKUCJIEHHUS, paBHYyO +1.

1) Li 2) C 3B HH 5) Al

4.3 TpemIoKEHHOTO TIepedHs BBIOEpUTE JBa BEIIECTBA C  MOJICKYJISPHOMN
KPUCTAJUIMYECKON PELIETKON B TBEPAOM COCTOSTHUU.

1) CaO 2) CaS04 3)H2SO04 4) NH4Cl 5)NO2

5. W3 nmnpeanoxeHHOro IepeyHsi BBIOEpUTE JIBE PpEaKLUM, KOTOPbIE SBIISIOTCS

HEOOpaTUMBIMU.

1) KC103 — KC1 + O2f

2)CaCO3 — CaO + CO2T

3) H; + S — HsS

4) H. + Bro — HBr

5) Ba(ClO3)s + HoSO4 — 2HCIO, + BaSOy

6. 113 npennoXkeHHOTro IepeyHsl BHEIIHMX BO3JEHCTBUI BBIOEPUTE JABa BO3AEUCTBUS,
KOTOPBIE MPUBOJAT K YBEIMYEHUIO CKOPOCTH PEAKIMH

4A1 + 3C = ALLCs.

1) moBBIIEHHE TEMITEPATYPHI

2) NOBBILICHUE JABJICHUS

3) u3MenpUYEeHUE ATFOMUHUS

4) oxnaxeHue peakMOHHON CMecH

5) nobGaBneHue kapOuIa ATFOMUHUS

7. YCTaHOBUTE COOTBETCTBHE MEXKIYy CXEMOM peakuuu ¥ (pOpMysIol OKUCIUTENS B HEH: K
KOKIOW TMO3UIMU, O0003HaueHHOW OyKBOH, MOAOEpUTE COOTBETCTBYIOLIYIO MO3UIIHIO,

0003HaYeHHYIO ITUDPOH.

CXEMA PEAKIINN OOPMVIJIA OKUCIIUTEJIA
A)NaOH + Bry _, NaBr + NaOBr + H,O 1) NaOH
B) Brs + O3 _,BrOs + Oy 2) Bro
B)Cly + I , ICI 3)Cla
) HCl + HCIO3 _, Cly + H20 4) L2
5) HCIO3
6) O3
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8. YcTaHOBUTE COOTBETCTBHE MEKIY (DOPMYJION BElIEeCTBA U MPOIYKTOM, 00pa3yrOITUMCS
HAa HHEPTHOM aHOJAE IpU DJIEKTPOJIU3€ €ro BOJHOIO pacTBopa: K KaXKIOW IO3UILIMNH,

0003HaYeHHOH OYKBOH, MOAOEPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO I POH.

®OPMYJIA BELECTBA IIPOAYKT HA AHOJIE
A)KF 1) Cla
§) CuSOy 2)0:
B) NaCl 3)Cu
ryMg(NO3)s 4)Na
5)Fa
6) N2

9. YcTaHOBHTE COOTBETCTBUE MEXKIY (OPMYJION COJIM U Cpeoi €€ BOAHOTO pacTBOpa: K
KQXIOM TMO3UIMH, OOO3HAYEHHOH OyKBOW, TMOAOEpUTE COOTBETCTBYIOUIYIO MO3HIIHUIO,

0003HaYeHHYI0 IU(POH.

OOPMVIJIA COJIN CPEJJA PACTBOPA
A) Ba(NO3)s 1) kucnas

p) NaF 2) HeifTpanbHas

B) Al, (804)3 3) meouHas

I NaClOy4

10. YcraHoBUTE COOTBETCTBUE MEXKIY YPAaBHEHHEM XHMUYECKOM peakluu U U3MEHEHUEM
YCIIOBHM, KOTOpPO€ MPHUBOIUT K CMELICHUIO PABHOBECUS B CTOPOHY IPOAYKTOB: K KaXIOW

NO3UIMH, 0003HaYeHHOH OYKBOW, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO, 0003HAYCHHYIO

nudpoit.
PABHOBECHECMEIIAETCSH
YPABHEHUE PEAKIIMN B CTOPOHY ITPOAYKTOB
ITPU
A)Ha(r)+S(rB) 7= HaS(r) + Q 1) oxnaxenun
B) CHSOH(F) e 4 CO(F) +2H, (F) -Q 2) NOBBIIIEHUU JAaBICHUS
B) CH4(r) m=—— C(18) + 2Hs(r) — Q 3) NOHMKEHUH JABICHUS

r) CeHia(r) == CgHg(r) + 3Ha(r) - Q
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11. Beruucnure Maccy THIPOKCHIA Kaws, KOTOPBIA HEOOXOAMMO pacTBOpuUTh B 150 T
BOJIBI JUISl IIOJIyYEHHUsI pacTBOpa ¢ MaccoBou aoziei ménoun 25 %. OTBeT nmaiiTe B rpaMMax ¢
TOYHOCTBIO /10 LIEJIBIX.

12. Bpraucnure 00bEM Tasza (H. y.), KOTOPBIA HE BCTYIIUT B PEAKIINIO, €CIM CKUTaTh 40 J1
yrapHoro ra3za B 40 11 kucinopona. OTBEeT yKaXuTe B JJUTPAX C TOUHOCTHIO 0 IEIIbIX.

13. Ucnionb3yst METO 3JEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHHUE PEAKIIUU 110 CXEMeE:

KI + H,SO4 — I, + HsS + KsSO4 + H5O.

Onpenenure OKUCIUTENIL U BOCCTAHOBUTEID

14. Kakre mpoayKTel 00pa3yroTCsl MPU B3aWMOJCHCTBUU PACTBOPOB KapOOHATa KaIHS U
TUAPOKCUA KaNbIUsl. 3aNUIINTE MOJEKYJISIPHOE, TIOJTHOE U COKpAIIEHHOE MOHHOE ypaBHEHUS

3TOU pEeaKIvu.

TEMA 4.1. KTACCUDPUKALIUA, HOMEHKJIATYPA U CTPOEHHUE
HEOPT'AHUYECKUX BEIHIECTB

®opma: [IpakTuyeckas padora

IIpakTyeckas padora Ne 13. Pemienue npakruyeckux 3aJaHuil no KiaccupuKkanum,
HOMEHKJIAType U XMMHYECKUM (OpPMYJIaM HEOPraHMYEeCKUX BelIeCTB Pa3IHuYHbIX KJIACCOB
(Ha3pIBATh U COCTABJIATH (POPMYJIBI XMMHYECKHX BEIIECTB, ONPENe/ATh NPHHALJICKHOCTD
K KJaccy).

Bapuant Nel.

1. TonbKo IPOCTHIE BEIIECTBA PACIIOIOKEHBI B PSAY

A) P2Os Al | NaxSO;, Ca(OH)
b) Si , SOs, Mg , Ba(NOs)»
B) Cu, H; , P, Hg

F) anO7, ZnCh , Ba(OH)z , H3PO4

2. Kucnotsl — 310

A) CIOXHBIE BEIIECTBA, COCTOSIINE U3 JBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJ;

b) crnoxHpie BemecTBa, B KOTOPBIX aTOMBl METAJUIOB COEAMHEHBI C OJHOW WIIK
HECKOJBKUMH TUIPOKCUIHHBIMH TPYIIITAMH;

B) cnoxHbIe BerecTBa, COCTOSIINE U3 aTOMOB BOJOPO/Ia M KUCIOTHOTO OCTATKA.

I') cnoxxHbIe BeniecTBa, KOTOPHIE COCTOSAT U3 ATOMOB METAJlIa U KUCJIOTHBIX OCTaTKOB;

3. OIHOOCHOBHOM KHCJIOPOACOIEpKAIIEH KUCTOTOM SBIISIETCS

A) H3POq4 b)HCI B)H.S  T') HNO;

4. CoJplo ABISETCA
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A) H2SO4 b) Na,SO;s  B) SO: s
5. Bce ocHOBaHHMS B3aUMOJEHCTBYIOT C

A) MeTamiaMH 1 HeMeTaJlJIaMu;

b) KxucA0THRIMM OKCHUIAMH U KUCTIOTAMU;

B) ocHOBHBIMM OKCHIaMH U KHCIIOTAMU;

I') HemeTannamMu M COJISIMH.

6. H>SO4 Ha3biBaeTcs

A) cepHas KUCII0Ta,

b) consiHas KucnoTsI;

B) azoTHas xucnora;

I') cepoBoiopon

7. Conb Heb3s MONYYUTh IPU B3aUMOCHCTBUH
A) MeTasuia U HeMeTalia;

b) xucioTel 1 OCHOBaHUS;

B) 0CHOBHOTO M KHCIIOTHOT'O OKCHUJIOB;

[') ocHOBHOTO OKCHJIa 1 OCHOBAHHUS.

8. YcraHOBHUTE COOTBETCTBHE MEXIy (OpPMYIJIOH BeIleCTBa M €ro MPHUHAIEKHOCTBIO K

ompeieIEHHOMY Kitaccy (Tpymie), HEOPraHUYECKUX COeTMHEHUH.

XUMHNYECKAS ®OPMVIJIA: KJIACC (I'PVIIIIA):
A) H3POq4 1) kucnora;
b) Fe(OH)3 2) TUIPOKCH]I;
B) NaxSO4 3) conp;
I') SO, 4) okcu.
F
OTBET
A b B r

9. Hanummwmre Gpopmyity U MpUMEHEHHUE MHUILEBON COIBI.

10. Yto menaTh eciau MpOIHII Ha ce0s1 KUCIIOTY.

Bapuant Ne2.

1. K ci103kHBIM BelecTBaM OTHOCSATCS
A) MeTautbl ¥ OKCHUJIBL;

b) meramibl u HEeMeTaTbI;

B) conu u HemeTabl.
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I') KMCITOTHI ¥ OCHOBAHUS,

2. OcHOBaHUS — 3TO

A) CJI0XHBIE BEIIECTBA, COCTOSIIUE U3 aTOMOB BOIOPO/1a U KMCIIOTHOTO OCTATKa;

b) crnoxxHble BemecTBa, COCTOSIINE U3 JBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPO/I;

B) crnoxxHble BemecTBa, KOTOPbIE COCTOST U3 aTOMOB METaJlIa U KUCIOTHBIX OCTATKOB;

I') cnoxnble BelmiecTBa, B KOTOPHIX aTOMBl METAJUIOB COEIUMHEHBI C OJIHOM WIH
HECKOJBKUMU TUJIPOKCUIBHBIMU TPYTIIaMHU.

3. JIByXOCHOBHOM KHCIIOPOICOEPAKAIIEH KUCIOTOU SIBISETCS

A) H3POq4 B)HNO; B) H.SO;  I') HCI

4. BbIOEpUTE KUCIOTY

A) H2S04

b) NaOH

B) NaxSO4

I') SO2

5. HCI Ha3biBaetcs

A) constHast KUCIoTa

b) cepnas kucnora

B) runpoxcun xnopa;

I') cepoBomopon

6. Conb HEb3sl MOJTYYUTh MPU B3aUMOIEHCTBUHU

A) KUCIOTHI U OCHOBaHUS;

b) kucnoTHOTO OKCHIa ¥ BOJIBI;

B) 0cHOBHOTO U KHCIIOTHOTO OKCHJIOB;

') meTanna u HemeTaa.

7. YCTaHOBHUTE COOTBETCTBHE MEXIY Ha3BAHUSIMU OKCHJIOB M KJIaccoMm (TpyMIoi),
K KOTOpOMY(-0ii) OHU ITPUHAJJIEkKAT.

8. YcraHOBHTE COOTBETCTBHE MEXIy (POpMyNoN BelmiecTBa W €ro MPHHAIICKHOCTHIO K

onpesieIEHHOMY Kiaccy (Tpynne), HEOPraHuYeCKUX COeAMHEHUH.

XUMHNYECKAS ®OPMVIIA: KJIACC (I'PVIIIIA):
A) KOH 1) kucnora;

b) CO» 2) TUAPOKCHT,

B) HNOs3 3) coub;

I') NaxSOs3 4) okcun.

F)
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OTBET

9. Hanmmmre ¢popMyIity 1 IpUMEHEHHE CEPHON KUCIIOTHI

10. YUto aenaTth eciiv IpOJIHI Ha ce0s IIeI0Yb

TEMA 4.2. KIACCU®UKAIINA XUMHAYECKHAX PEAKIIUIA
B OPTAHMYECKOH 1 HEOPTAHUYECKOM XUMHUN

®opma: rpynnosasi pabora

IIpakTuyeckas padora Ne 14. CocraBiieHHe peakuuil HOHHOIO OOMeHa.
KontpoabHnas Touka: CTpoeHue BellecTBAa U XUMHYECKUE PeaAKIHU.

CTyneHTsl JelsaTCsl Ha TPYIIbI U3y4aloT WH(POPMAIUIO 110 PEUICHUIO 3a/1a4 U BBITIOJIHSIIOT
CaMOCTOSATEJIbHYIO YacCTh.

1. Pacuersl 10 TEPMOXUMHYECKUM ypaBHEHUSIM

OmHuM W3 NMPU3HAKOB XMMHYECKOW pEaKIUM SIBISETCA BBIICICHUE WIH TOTJIONICHHE
TEIJIOTHI, MPOUCXOIAIIEE MPU XUMHUUECKUX MIPEBPAIICHHUSIX OJHHUX BEIIECTB B Jpyrue. Peakuun,
MPOTEKAIOIIME C BBIICICHUEM TEIUIOTHI, HOCSIT Ha3BaHUE YK30TEPMUUYECKUX PEAKLIUN, a pEaKIIHH,
CONPOBOXKAAKOUIUECS MOTIIOIIEHUEM TEIIOTHl — YHAOTEPMUYECKHUX.

KonnuecTBO TEmnOTHI, BHIACTSIONIEHCS WX MOTIOMAIIEHCS NP XUMUYECKOW peaKknH,
Ha3bIBACTCs TEIUIOBBIM d(dexToM peakinuu. OOBIYHO €ro BBIPAXKAIOT B KHJIOMKOYISIX (KIK).
W3BecTHO, HampUMep, YTO MPH MOJTHOM CTOPAHUU METaHa B KHCIOpPOJE ¢ 00pa30BaHHEM OKCHJIA
yraepoaa (CO2) v BOAbI HA KaX/IbIil MOJIb MeTaHa BeiesieTcs 891

CH4+ 202 = CO2 + 2H20 + 891 wax

Ctporo roBOps, TEIUIOTA, BBIACIsIEMAas WIM TIOTJomaeMas B pe3yJbTaTe XUMHUYECKOTO
MIPEBPAIICHHS], SIBISIETCS CBOCOOPA3HBIM «PEAareHTOMY I «IIPOAYKTOM» XUMUYECKOU peaKIIHu.
[Toatomy 11st COONMIOACHUS 3aKOHA COXPAaHEHUS U MPEBPAICHHs] JHEPTHH, KOJIMYECTBO TETUIOTHI,
COTIPOBOXAIOIIEE XUMHUYECKYIO PEaKIHIo, JTOJDKHO OBITh BKJIIOYEHO B €€ ypaBHEHHE.
VYpaBHEHHS] XUMHYECKHUX PEAKIMNA, B KOTOPBIX MPUBOIATCS 3HAYEHUS TEIIOBBIX A(DQPEKTOB,
Ha3bIBAIOTCSI TEPMOXUMUUYECKUMHU.

3HaK «+» mepen 3HaUCHHEM TEIJIOBOTO 3¢ (¢ekTa B NMpaBOil YacTU ypaBHEHHs O3HAYaeT,
YTO TEIUIOTa BhIAENsIeTcs. s SHAOTepMUYECKUX peakuil Term1oBoi 3 (eKT 1oikeH ObITh B3ST
CO 3HAKOM «-», €CJIM OH yKa3aH B IIPABOM YaCTH ypaBHEHUS:

C+2S=CS2 - 88,7 «ix
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Boluncienue kosmyecTBa TEIUIOTHI MO HM3BECTHOMY KOJMYECTBY M MAacce€ OJHOr0O W3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB

3amaua Ne 1

PaccuunraiitTe, CKOIBKO TEIUIOTHI BBIICTUTCS IIPU CTOPAHKUH cephl (S) Maccom 1 k.

Hano: m(S) = 1«

Haiitu: Q -7

Pewenne:

TepMoXxUMHUYECKOE YPAaBHEHHE PEAKIIUN TOPEHUS CEPBHI:

S+ 02=S02+297 «ax

COOTHOIIICHHST MacC BEMICCTB, BCTYIHUBIIMX B PEAKIIUIO U 00OPAa30BABIIMXCS B PE3yJIbTaTe
pEaKIuu, HaxOIATCS B CTPOIOM COOTHOILIEHUH. TeopeTHuecKd BCerjia MOXKHO OMpEeIeNuTh
MaccChl yUYaCTBYIOIIMX B PEAKI[MH BEIIECTB C MOMOIIbIO Tabauibl MenneneeBa. B nannom cinyuae
Hac untepecyert cepa (S) — M(S) =32 vmom

Tak kak mepel XUMHYECKHMM 3HAKOM S B ypaBHCHHHM HET Kod(Q(uIlMeHTa, 3HAYHUT B
peakuuio Bcrynaer 1 Moib cepbl S

l'Il(S) =32 rmom X | woms =32 ¢

Hcxons w3 ypaBHEHUs PEaKIMU pacCykaaeM Tak: mpu cCxkuranuu 32 ; (S) BbLAENsAETCA
297 «J1x JHEPTUU, CKOJIBKO K€ SHEPTHH BBIJICTUTCS IPU CrOpaHuu 1 Kr cepbi?

WN3meHeHne Macchl OJHOTO M3  pearupyrolldx  BELIECTB Bcerga BeOET K
MPONOPIUMOHAIBHOMY M3MEHEHHMIO MacC JIPYTUX BEIIECTB M COOTBETCTBYIOLEMY H3MEHEHMIO
terioBoro 3¢gekra. CocrasigeMm nponopuuo. Ho, B mponopnuu 4uciaurens U 3HaMEHaTelb
JIOJDKHBI HAXOJIUTHCS B OHUX M T€X JK€ €IUHHUIIAX U3MEPEHUS, MOATOMY | KT cephbl 3aMEHsIeM Ha

1000 r.

32+ 297 xax
1000 - X i
X = _1000r* 297 wix_ =9281,2 wix
32

OtBer: npu cropanuu 1 kr. cepsl BoiaensieTcss 9281,2 wix.

3amaua Ne 2

Kaxkoit 06béM kucmopoga (pu H.y.) U3PAacX0J0BAJICS HA CTOpaHUE YIJIA, €CIU MPU ITOM
BBIIETUIOCH 1970 «1x?

Hano: Q = 1970 «x

Haiitu: V(02) -?

Pemenne:
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3anuchIBaeM TEPMOXUMUYECKOE YPAaBHEHUE PEAKIIMN TOPEHUS YTIIs:
C+02=C0O2 + 394 ix
O06BéM kucnopoaa (mpu H. y.) paBeH V=Vm * n
Vm =224 yvom n(02) u3 ypaBHeHUS = 1 wom
22,4 wvom X 1 wom = 22,4 &
CocragisieM MpONOpPIHUIO:
npu cropanuu C B 22,4 5. Oz Beigensiercs 394 «ax TEIIOTHI
nipu cropanuu C B X ;. Oz Bbigenserca 1970 x TemoTsl
X=1970 xixx22.4,; =112,
394k

OtBert: s BoiaeneHust 1970 TeTI0TH Ipu cropanuu yriist Tpedyercst 112 ; kucmopona.
2.2 3amauu Il CaMOCTOSTEIBLHOTO PEIICHUS
3agaua 2.1

Ornpeaenurte CKOJIBKO TETUIOTHI BBIICTUTCS MPHU MOJIYYSHUH U3 BOJIOPO/a U KUCIopoaa 828
T BOJSIHOTO 11apa M0 yPaBHEHUIO:

2H2+ O2 =2 H20 + 484 «yix

3anaua 2.2

CKONbKO »HEpPruM MOIJIOTHTCA MpH peakuuu nonydenus 1034 51 Bojoponma mpu
B3aMMOJeicTBUM 1apoB BobI ¢ yriieM (C) mo ypaBHEHUIO:

H20 + C=CO + H2 — 132 «ix

3agaua 2.3

CKOJIBKO TPaMMOB KeJie3a TOJIYYUTCsl BOCCTaHOBJICHHEM okcua xkenesa (Fex O3) okcnmom
yraepoaa (CO), ecnu B pe3yiabTaTte peakiuu Bolaensiercs 5370 wjx YHEPrUH.

Fex O3+ 3CO =2 Fe + 3CO2 + 30 wix

3agaua 2.4

CxonbKko 3Hepruu Boaenutcs npu cxuranuu 120 r kokca (C)?

C+02=CO2 + 394 ix

3anaga 2.5

ITpu peakuuu pasioKeHUs U3BECTHSIKA HAa OKCHJ KaJbLUSA U YIVIEKUCIBINA ra3 3aTpaTUIN
32040 wyx pHEprun. CKOIBKO OKCHIA KLU ObUIO MOTy4YeHO?

CaCO3 = Ca0 + CO2 — 178 wx

3 Xumunueckoe paBHoBecHe. CMelEHNE paBHOBECHS

XUMHUECKUE PeaKIMM JAeTIIT Ha HeoOpaTumble W oOpatumble. HeoOpaTumble peakuuu

MPOTEKAIOT J0 MOJHOIO M3PAacXo/I0BaHUS OJHOIO M3 pearupyrommx BemiecTB. K mpaktudyecku
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HEOOpaTHUMBIM OTHOCSITCS pEaKIH, WAYIIUe C BBIACICHHEM Tra3a, TPYAHOPACTBOPHUMOTO
AIIEKTPOJIUTA WU CIa00IMCCOMUPYIOIIETO BEIIECTBA.
OOpaTuMble peakluy MPOTEKAIT B JBYX B3aUMHO MPOTHBOIIOJIOKHBIX HalpaBiIcHHUsIX. B
YpaBHEHHSIX OOpaTHUMBIX PEaKIIMi BMECTO 3HaKa PABEHCTBA CTABAT 3HAK OOPAaTUMOCTH:
npsiMast
mA +nB B->cD + pC

oOparHas

CornacHo 3akoHy JIE€UCTBYIOIIMX Macc
m n
Vop =kl [A] [B]
¢ p
Voop =k2 [D] [C]

HaspiBaeTcs xumMudeckuM paBHOBecueM: Viip = VoOp

[Tpu U3MeHEeHUH BHEUTHUX YCIOBHI MOJIOKEHHE PABHOBECHUS MOYKET U3MEHUTHCS.

[lepexon cucTeMbl U3 OJJHOTO PAaBHOBECHOTO COCTOSIHUS B IPYTO€ HA3bIBAETCS] CMEUICHUEM
paBHOBeECHS.

Hamnpasnenue cmemenusi paBHoBecusi omnpenensiercsa npunnunoM Jle Illarensve: eciiu Ha
CHUCTEMY, HaxXOJAILIYyIOCS B COCTOSSHUM paBHOBECHs, OKa3blBaTh BHEIIHEE BO3/CICTBUE
(KOHIIEHTpalHsl, TeMIepaTypa, AaBJlIeHHE), TO PaBHOBECHE CMEIAETCs] B HANPABICHUU PEaKIUH,
0CJIa0JISIIOIIEN BHEIIHEE BO3IEHCTBHE.

VBenuueHrne KOHIEHTpAIlMU KaKOoro-TMOO BEIECTBa CMEIIAeT PAaBHOBECHE B CTOPOHY
peaKkIMK pacxo/I0BaHUsI 3TOTO BEIECTBA.

[Ipy  mOBBILIEHMM  TEeMIEpaTypbl  pPAaBHOBECHE  CMEIIAETCS B HalpaBJIEHUU
SHIOTEPMUYECKON PEaKIMH; TMOHIKCHHE TeMIEpaTypbl — B HaMpaBICHUU SK30TEPMHUUECKON
peaKIu.

VBenuueHue JaBIEHUS CABUTAae€T pPaBHOBECME B CTOPOHY peaklUMUM, HIyHIeH C
yYMEHbIIIEHHEM 00BEMA.

[Ipumeps pemenus 3amaq

3agaya Ne 1

B kakyio CTOpOHY CMECTUTCS pPAaBHOBECHE IpU IMOBBIMICHUH JABJICHHUS B CHUCTEME
H> + CI2 62HCI

Penrtenue:
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Peakmus nunér 6e3 nsmMeHeHus: o0béma cucteMbl (2 o0bEMa B J1eBOM 2 00bEéMa B MpaBoi

qacTu ypaBHeHI/ISI); HU3MCHCHUC JAaBJICHHUA HC BbISOBCT CMCUICHUA XUMHUYCCKOI'0 PaBHOBECH, TaK

Kak Oy/IeT OIMHAKOBO BJIUATH HA CKOPOCTH MPSIMOTO U 0OpaTHOTO MpoIiecca.
OTBeT: paBHOBECHE HE CMECTHTCS
3amaua Ne 2
B xakyo cCTOpOHY CMECTUTCSI paBHOBECHE PEAKIINHI
2502 + 02 =2S03 + 192 ik
P TIOBBIIIEHUU TEMITEPaTyphI?

Pemenne:

IloBbiIeHME TemmepaTypbl corjacHo npuHuuiy Jle-lllarense cMmemaer paBHOBeCHE B

CTOPOHY IHJAOTEPMHUYECKON peaknuu. B maHHON 3amade SHIOTEPMHYECKOUN sIBIISETCS oOpaTHasI

peaKnuusi. CHGHOB&TCHBHO, PAaBHOBCCHEC CMCIIACTCA BJICBO.
OTBeT: PaBHOBCCHEC CMCHIACTCS BJICBO.

3agaga Ne 3

Kak cnenyer namenuts konnentpamuto CO, 4ToObI cMECTUTh paBHOBecue BipaBo 2CO +

02 02CO2

Pemenne:

YBenuueHnne CKOpOCTH MPSIMON peakIiy (CMEIlIeHHe paBHOBECHSI BITPaBO) MOXKHO JOCTUYD

noBeIenreM koHreHTpamuu CO.
OtBer: yBennuuTh KoHueHTpanuto CO.
3.1 3amaum A9 CaMOCTOSITENBHOTO PEIICHUS

3agaua 3.1

B kakyto cropony cmectutcs paBHoBecue B cucteme Np+ Oz 6 2NO npu MOBBIIIICHUN

JaBJIECHUS?
3anaua 3.2
Kak cnemyer n3aMeHUTH 1aBlIeHHE, YTOOBI paBHOBECHE B CUCTEME
2CO + O <=>2C0O, cmMecTUTH BOpaBo?
3anaua 3.3
B kakyto CTOpOHY CMECTUTCSI pABHOBECHE PEAKIIHU
2802 + 02 6 2503 + 192 «jix TpU TOHMKEHUH TEMITEPATypPhI?

3amaua 3.4

Kak crmengyer wu3meHuts KoureHTpanuto  COz, 4TOOBI  CMECTUTH

2CO 6 COy + C BmpaBo?

3amaua 3.5

B kakyto cropony cmectutcs paBHoBecre N2O4 6 2NO; 1ipy OBBIIIEHUH ?
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TEMA 4.3. METAJLJIbI —- TEMA 4.4. HEMETAJIJIbI

®opma: 3anmura cooduIeHn

IpakTnueckass padora Ne 15. Coo0meHuss 1o MeTaiaM M HeMeTaJlJIaM
(pu3uveckue, XuMHUYECKHE CBOIICTBAM, IPUMEHEHHUE U BJIMsIHHE HA OPTaHU3M YeJI0BeKa)

Coo0mmenus rotoBsTcs B popmare pedeparos.

Temsbl:

1) 02

2) N2

3) H2

4) Mn

5) Na

6) K

7) Ca

8) Mg

9) Fe

10) Au

11)Ag

12) Pt

13)

Coneprxanue:

1) TutynpHas cTpaHuna

2) OrtkpeiTHE MeTalIa (HEMeTalIa)

3) ®usnyeckue cBOWCTBA

4) XuMHuecKHe CBOMCTBa

5) Tlomynsipable COETUHEHUS

6) ConepxaHue B IpUPOIC

7) IlpumeHeHue

8) Ilpumenenue B Moeil mpodeccuu

[Mpudt 12 unrepsan 1, orcTyn nociue 60T, Mojast 2 cM.

OpurunaansaOCTh 30%

[IpoBepUTh MOKHO Ha CaliTE€ aHTUILIATUAT
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TEMA 4.5. CBA3b HEOPTAHUYECKHUX U OPTAHUYECKUX BEIECTB

®opma: Tect
1. B3auMocBsI3b MeK1y HEOPraHMYECKUMH BellleCTBAMH XapaKTepHu3yeTcs:
1) reHeTHYECKUM KOJIOM
2) BaJICHTHOCTHIO XMMHYECKHUX 3JIEMEHTOB
3) BIEKTPOOTPUIIATEIBHOCTHIO ATOMOB
4) reHeTUYEeCKUM PSAIOM
2. YkaxuTe ruAPOKCHA, KOTOPBI cooTBeTCTBYET OKcHAY P20s:
1) H3POs
2) HPO;
3) H3POq4
4) HeT BEpHOTrO OTBETa
3. B renerunueckoii memouke Li — Li2O — X — LiCl coenunenuem X
BBICTYINIAeT COeMHEeHHE:
1) nurtwnit
2) TUAPOKCHUJ JTUTHUS
3) cosisiHas KUCIOTa
4) xjmopuz IUTUA
4. Kakoe razoo0pasHoe BemecTso oopasyercs npu B3aumoaeiicrsuu Ba ¢ HCI1?
1) Bomopon
2) KUCIOPOL
3) aszor
4) Bona
5. VYkaxkute BapuaHT, rJae o0003HaAaYeHBbI MNPEeJACTABUTE]H BCeX KJACCOB
HEOPraHM4YeCKUX BelleCTB:
1) Zn(OH)2, Fe203, CuCl,, CuO
2) HC1O4, CuO, ZnSO4, NaOH
3) Cu(OH)2, Mg(NO3)2, Zn(OH)2, SO2
4) CO2, KCI1, HNO3, SO»
6. B peakuuio ¢ CoJIsSIHOM KUCJIOTOH BCTyIaeT:
1) menn
2) cyabdar bapust
3) oxcun cepri(IV)
4) xapOoOHAT KaJbIIUS
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7. PacTBOp cepHOM KMCJIOTHI pearupyer ¢ Ka:KIbIM M3 IBYX BellleCTB:

1) Zn, CuO

2) Fe(OH)2, O2

3) Mg, HCl

4) CO., KCl,

8. C rupokcuaoM Kajusi pearupyeT Kaxjaoe u3 IBYX BelleCTB:

1) okcur MarHusi ¥ TUAPOKCHU/T ITUHKA

2) okcun cepsl (V) u yronpHas Kuciora

3) cepoBOIOpOHAS KHCIIOTa ¥ Oapuit

4) XJ0pOBOIOPOJIHAS KUCIIOTA U BOJAOPO/

9. Ilpu3HaKoM peakuMH Me:KIy PacTBOPOM HHMTpaTa cepedpa M XJIOPOBOJOPOIHOM
KHCJIOTOM ABJISIETCH:

1) BeIIENeHME Ta3a

2) pacTBOpeHHE OcaiKa

3) BeITIaZICHUE OCaJIKa

4) nosiBJIeHHE 3amaxa

10. Oxcun cepsi (VI) He B3anMoaeiicTBYyeT C:

1) P2Os, HNO;

2) H,0, KOH

3) MgO, ZnO

4) HoS, NaxO

TEMA 5.1. XUMMUS B BBITY Y TIPOU3BOJACTBEHHOM JEATEJIbHOCTH
YEJOBEKA

®opma: 3amura coo0IeHui

IIpakTuyeckasi pa6ora Nel6: 3amura coo0meHnid M0 TeMaM XMMHUH B ObITY

Tembl:

1) Xumnyeckue npousBoxacrsa Poccun

2) IlpaBuia ucnosb30BaHUs JIEKAPTCBEHHBIX IIPENapaToB

3) CocraB kocmetukH. [lone3Hsie U BpeJHbIE KOMITOHEHTHI

4) CocraB KOHAUTEPCKUX U3aenui. [lone3Hblie u BpeIHbIE KOMIIOHEHTHI

5) CocraB cokoB U ra3upoBOK. [loe3HbIE U BpeIHbIE KOMIIOHEHTHI

6) CocraB 3HEpPreTHYECKUX HAMUTKOB. [lojie3HBIC U BpeaHBIC KOMIIOHEHTHI, BO3CHCTBIE

Ha OpraHu3M
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7) BAJlp1. PazHOBUAHOCTH, COCTAB, BO3JICCTBHE HA OPTaHU3M.

8) Cocras nmonyhadpukatoB. [lone3HbIe 1 BpeAHBIE KOMITOHEHTBI
9) HUcrtopus pazBUTHs MEAUIIMHBI

10) OcHOBHBIE KOMIIOHEHTHI JIEKAPCTBEHHBIX [IPEMapaToB
11)"'omeonmarudeckue npemnaparhbl

12) AHTUTHCTaMUHHBIE ITpEnapaThl

13) O6e300nuBaromye npenapaTsl

Kpurepun ouneHuBaHuMsi JJsi TECTOBbIX M NPAKTHYeCKHMX padoT ¢ OajnjaamMu 3a

3a/1aHNUsA:
Tpouent  pesynsratupHocty | OUEHKA YPOBHSA NOATOTOBKH
(MpaBUITBHBIX OTBETOR) Oa (OTMETKA) BepOasIbHBIA aHAIOT
88 + 100 5 OTIIUYHO
72 + 86 4 XOPOIIO
50+70 3 YIOBJIETBOPUTEIBHO
Menee 50 2 HEYJOBJIETBOPUTEIHHO

Kputepun ouennBanus 1jisi COOOIEHUI:

OrneHKa «OTIMYHO» - YU4eOHBIH MaTepuan OCBOEH CTYJEHTOM B IMOJHOM OOBEME, JIErKO
OpPUEHTHPYETCS B MaTepualie, MOJHO W apryMEHTUPOBAHO OTBEYAET HA JOMOJIHUTEIbHBIC
BOIPOCHI, U3JIaraeT MaTepual JIOTUYECKH OCIIEIOBATEIbHO, JIETA€T CAMOCTOATEIbHBIE BHIBODI,
YMO3aKJIFOUCHHS, JEMOHCTPUPYET KPYro3op, HCIOIB3YeT MaTepual W3 JOTOJHUTEIBHBIX
HUCTOYHUKOB, HMHTEpPHET pecypchl. CoOOIIeHHEe HOCUT HCCIENOBATENbCKU XapakTep. Peub
XapaKTEePU3yeTCs AMOIMOHATIBHON BBIPA3UTEIBHOCTHIO, YETKOM IUKIUEH, CTHJIMCTUYECKOU W
ophosnrueckoit TpaMOTHOCTHIO. McTonb3yeT HarMsSAHbIA MaTepran (Ipe3eHTans).

OrneHka «XOpOUIo» - MO CBOMM XapaKTEpUCTHKaM COOOIIEHHE CTYAE€HTa COOTBETCTBYET
XapPaKTCPUCTHKAM OTIIMYHOI'O OTBETA, HO CTYACHT MOXET UCIBITbBIBATh HCKOTOPEIC 3aTPYAHCHUA
B OTBETaX Ha JIONOJIHUTEIbHBIE BOMPOCHI, JOMYCKaTh HEKOTOpbIE IOIPEIIHOCTH B pEUU.
OTCyTCTBYET HCCIENOBATENHCKUI KOMIIOHEHT B COOOIIICHHH.

OrneHka «yJIOBIETBOPUTEIBHOY - CTYACHT HCIBITHIBAJ TPYAHOCTH B MMoAOOpe MarepHara,
ero CTpykTrypupoBanuu. [lojp30Bajics, B OCHOBHOM, YU4E€OHOW JHMTEpaTypoOd, HE HCIOIH30BaIl
JOITIOJIHUTCIIbHBIC UCTOYHHNKHN I/IH(I)OpMaLII/II/I. He MoxeT oTBETUTH HaA AOMOJHUTCIIBHBIC BOIIPOCHL

10 TEMC C006H_[€HI/I$I. MaTepI/Ian H3J1aracT HE IMOCJIICA0BATCIIBHO, HC YCTAHABJIMBACT JIOTUYCCKHUC
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CBSI3H, 3aTpyIHAETCA B (hOpMYyIHPOBKE BBIBOJIOB. JlomycKaeT cTuMcTUYeCKue U opho3MuyecKue
OIIINOKH.

OneHka «HEYIOBIETBOPUTEIHHO» - COOOIIEHHE CTYACHTOM HE MOJATOTOBICHO JHO0
MOJFOTOBJIEHO MO0 OIHOMY UCTOYHUKY UH(OpMannu 1100 HE COOTBETCTBYET TEME.

Jlns npakTudeckux padoT ¢ OTKPBITHIMU BOMpocaMu 0e3 OalljIoB 3a 3a/1aHusl.

OrneHKa «OTJIMYHO» BBICTABIISETCS, €CIM CTYJIEHT aKTHBHO pabOTaeT B TEUEHUE BCETO
MPaKTUYECKOr0 3aHSTHS, JACT IMOJHbIE OTBETHl Ha BOMPOCHI MPENOAaBaTeNisi B COOTBETCTBUU C
IUTAHOM MPAKTUYECKOTO 3aHSATHS U MOKA3bIBAET MPHU 3TOM IIIyOOKOE OBIIAJICHHE JIEKIMOHHBIM
MaTepuaoM, JeNaeT CaMOCTOATEIbHbIe 00OOIIEHUS M BBIBOJABI, 3aKIIOYCHHS, PEKOMEH AN,
MIPaBUJILHO BBITMOJHSET BCE ATAIBI MPAKTHYECKOTO 3aJaHusl.

OrnieHKa «XOpPOIIO» BBICTABIACTCS MPU YCIOBUU COOJIOJICHUS CIEAYIONIUX TPeOOBAaHUM:
CTYJEHT aKTUBHO paboTaeT B TEUYEHHE MPAKTUYECKOTO 3aHSATHUS, BOMPOCHI OCBEUIEHBI IOJHO,
U3NIOKEHUSl MaTepuaia JOrHYecKoe, CTYJICHT OOHApyX W1 yMEHUE aHAIM3HPOBaTh (AaKThl U
COOBITHS, a TaKXe BBINOJIHATH y4eOHble 3amaHus. Ho B oTBeTax JOIMyHICHbl HETOYHOCTH,
HEKOTOPBIC HE3HAYMTEIIBHBIC OMUOKH, UMEET MECTO HEJOCTATOYHASI apTyYMEHTHPOBAHHOCTD IPU
W3JI0’)KEHUU MaTepuaa, HeIOCTaTOYHO YE€TKO CAeNaHbl 00001IeHue.

OueHka «yIOBIETBOPUTENIBHO» BBICTABIISAETCS B TOM Cllydae, KOIr/a CTYJEHT B LEIOM
OBJIaJIEJI CYTH BOIPOCOB IO JAHHOW Teme, OOHapyXKUBAeT 3HaHHE JIEKIMOHHOIO MaTepuaia u
y4eOHOM JIUTepaTyphl, MBITACTCS aHAM3UPOBaTh (PakThl U coObITHsA. HO Ha 3aHsTHU BeaeT ceds
MACCUBHO, /1ae€T HEMOJHbIE OTBETHI Ha BOMPOCHI, JAOMYCKAET IpyOble OMMOKH MPHU OCBEIIEHUU
TEOPETUYECKOr0 MaTeprasa, He MOKET OOOOIIHTh.

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABIAETCA B Cilydae, KOIJa CTYAEHT OOHapy KW
HECOCTOSTEIbHOCTh OCBETHTH BOIIPOCHI HJIM BOIIPOCHI OCBEIIEHBI HEMPABUIBLHO, OECCUCTEMHO, C
rpyObIMU  OIIMOKaMH, OTCYTCTBYIOT TIOHMMaHHUSI OCHOBHOW CYTH BOIIPOCOB, 00OOIIEHUS,

06Hapy>KCHO HCYMCHHC pCIIaTh y‘-IeGHLIC 3aga4u.
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2.2. IIEPEYEHb BOIIPOCOB " 3AJAHMH JJI1 NPOMEXYTOYHOUM
ATTECTAIIMA

®OC npenHazHadyeH JUIsi KOHTPOJIS M OLEHKU pe3ysbTaToB ocBoeHus mnpeamera BI1.08
«XuMusm».

®opma: quddepeHIrpOBaHHBIHN 3aUeT.

HNHCTPpYKIUA I CTYI€HTOB 110 BBINOJHEHUIO Pa00ThI

1.Ilpu BoImonmHeHUM 3amaHuil Bl MoxeTe monb3oBaThes uepHoBUKOM. OOpaiaem Bame
BHUMAaHHE Ha TO, YTO 3aIMCH B YSPHOBHKE HE OyIyT yUYUTHIBATHCS MIPH OLICHUBAHUH PAOOTHI.

2.CoBeTyeM BBIIOJHATH 3a/laHusl B TOM INOPSAJKE, B KOTOPOM OHHU JaHbl. [l SKOHOMHH
BPEMEHHU NPOIyCKailTe 3aJaHue, KOTOPOE HEe YHAETCs BBINOJHUTH Cpa3y, U NEPEeXOAUTe K
cnenyromemy. Ecnu mocne BeimonHeHus Bceil paboTsel y Bac octanercs Bpems, Bol cmoskere
BEPHYTHCS K IIPOIYIIEHHBIM 3a/1aHUSIM.

3.Ilpu BeimonHeHun paboTel Bbl Mokere mnosb3oBarbes [lepuoguueckoil cuctemoi
xumuueckux snementoB J[.M. MennaeneeBa; TaOnmuieil pacTBOPUMOCTH COJICH, KHCIOT U
OCHOBAHUH B BOJIE; IEKTPOXUMHUECKUM PsIOM HaNpsOKEHUH METauloB (OHM MpHIIaraiorcs K
TEKCTy paboThl), @ TAK)KE HETPOIPaMMHUPYEMBIM KaJIbKYJISITOPOM.

4. bamibl, noixyueHHble Bamu 3a BBINOJTHEHHBIE 3aaHus, cyMMmupytorcs. [locrapaiitech
BBINOJIHUTH KaK MO>KHO OOJIbIlle 331aHui U HabpaTh HauOoJIbIIee KOJTUYECTBO OAIIIOB.

Keaaem ycnexa!

Hepeqeﬂb BOIIPOCOB U 3ajaHui s l'[pOMe)KyTO‘-lHOﬁ arrecralumn

Bapmuanr 1

Teopernyeckas yactb (40 3a 3a1aHue)

1. OCHOBHBIE MOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHHSI OPraHMYEeCKHUX COCITUHEHUH
A.M. bytneposa.

2. JlaiiTe onpe/iesieHne BaJIEHTHOCTH?

3. BeI cobpanuce OeTOHMPOBATH JOPOKKY Ha JadyHOM ydactke. Korga mydine »Tum
3aHATHCS: B JKAPKYIO CYXYIO MTOTO/ly WJIU B IOXKUIMBYIO, BIakHyt0? [Touemy?

4. @yHKIUY )KUPOB B OpraHU3Me
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3ananus ¢ KpaTKuUM oTBeTOM (80 32 3a1aHKe)

5. Ilonp3ysce nepuoauUecKoi TabuuLeH, JaiiTe XapaKTEPUCTUKY XUMUYECKOMY JIEMEHTY
NeS o nnany:

a) Ha3BaHME XUMUYECKOI0 AJIEMEHTa, €r0 CHMBOJT,

0) oTHOCHUTENIbHAS aTOMHAs Macca (OKpYTJIEHHO 0 IEJI0T0 YHCIa);

B) 3aps]l sipa aToMa;

') YUCJIO MPOTOHOB U HEUTPOHOB B SIAAPE aTOMA;

1) 00IIIee YHCII0 AJIEKTPOHOB;

€) HOMep MepHoia, TPYIIbl, B KOTOPOM PACIIOI0KEH XUMUYECKUI 2IIEMEHT.

) JICKTPOHHAST KOHPUTYpALIHS aTOMA.

6. PaccraBbTe K03(DPUIMCHTH B MPUBEIEHHBIX HIDKE CXEMaxX YpPaBHEHUH XUMHUYCCKUX
peakiuii. OnpeaenuTe TUIl XUMHUYECKON peaKIIiu:

a) Fe + H,O — Fe;04 + H2

6) KC10; — KCI + O2

B) CH4 + O2 — CO2 + H20

r)K+S — KsS

3aganus Ha BHIOOP NPaBUJILHOIO OoTBeTa (10 3a 3agHMeE)

7. TIpoayKThl B3aUMOJECMCTBHS COJISTHOM KHCIIOTHI M OKCHJIa KabIIUS:

a) CaCly + Ho1; B) CaCl+ H20;

6) CaCl + Ha1; I') OHU HE B3aUMOJICHCTBYIOT.

Hanummre ypaBHEeHUS peaKIIiH.

8. ®ynknuonaneHas rpynmna — COH xapakrepHa mist:

1) anberunos; 2) cIOXHBIX 3(pUPOB;

3) KapOOHOBBIX KUCIOT; 4) ciupTOB.

9.BeniecTBa, CXOQHBIE 1O CBOEMY CTPOEHHUIO M CBOMCTBaM, HO OTJIMYAIOIIMECS APYT OT
JIpyTa 1o COCTaBy Ha OJIHY WJIM HeCKOIbKO rpynn -CH2-, Ha3pIBaroTCA

a) roMoJioramu; 0) U30MEepaMHu; B) paJuKajiaMu; T') MOJIEKyJIaMH.

10. Ha3Banue HM>KENPUBEIEHHOTO YIIIEBOJOPOA MO CUCTEMAaTUYECKOH HOMEHKIIAType

CH,~CH-CH,~CH-CH,.
|

CH, CH,
a) 2-MeTHUJITICHTaH; B) 2,4-TUMETHUJITICHTaH;
0) 2,2-TMMEeTUJITICHTaH; r) 2,4-TUMETUIITICHTEH.

11. O6urast popMyia roMOJIOTHYECKOTO PsiJia aTKAHOB:

1) CnH2n 2)CnH2n-2 3)CnH2n-6 4)CnH2n +2
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3anaua (40)

12. Kakoif 00beM 3aHUMaeT CepoBOIOPOT Maccoir 8,5 1.7

Bapuanrt 2

Teopernyeckas yactb (40 3a 3a1aHue)

1. BcrmoMHUTE, YTO BaM M3BECTHO O NMPUMEHEHHWH METaHa, U OOBSCHUTE, MOYEMY yTEdKa
OBITOBOTO ra3a MOXKET ObITh OOHApy’)KeHa I10 3araxy, XOTsS €ro COCTABIAIONINE 3araxa He UMEIOT.

2. UTto Takoe 3JEKTPOHHOE OO0JIAKO M Kak 3TO MOHSITHE COOTHOCUTCS C MOHITHEM
«opouTanp»?

3. C nomolIpl0 Kakoi peakluy NoJydaroT Maprapul? Eciau Maprapyud MeHee MOJIe3HBbIMH,
YEeM CJIMBOYHOE MACJIO0, TOUYEMY €r0 UCIOJIb3YIOT?

4. OyHK1UU OETKOB B OPraHU3Me

3ananus ¢ KpaTKUM oTBeTOM (80 32 3a1aHKe)

5. Ilonp3ysce nepuoguuecKkoi Tadiuiel, JaiTe XapakTepUCTUKY XUMUYECKOMY AJIEMEHTY
Nel6 no rutany:

a) Ha3BaHME XUMHUYECKOI0 AJIEMEHTa, €T0 CUMBOJT,

0) OTHOCHUTENIbHAs aTOMHAs Macca (OKPYTJIEHHO JI0 IIeJIOT0 YUCIa);

B) 3aps sipa aToMa;

T') YUCJIO POTOHOB M HEUTPOHOB B sIIp€ aTOMa;

1) o0111ee YncIIo 3JIEKTPOHOB;

€) HOMep Mepuo/Ia, FPymIbl, B KOTOPOM PACIOI0KEH XUMUYECKUNA HIIEMEHT;

) 2JIEKTPOHHAs! KOHPUTYypalLus aToma.

6. PaccraBpTe KOI(PUIIMEHTH B NMPUBEAEHHBIX HUKE CXEMaX YPAaBHEHHH XUMHUUYECKHX
peakuuii. Onpenenure TUI XUMAYECKON PEaKLIUu:

a) Cu+ 0O — CuO

0) Al+S — AlLS3

B) Ca(OH)2 + H2SO4 — CaSO4 + H2O

r) KMnO4 — KoMnO4+ MnO; + O3

3aganus Ha BbIOOP NPaBUJILHOIO oTBeTa (10 3a 3anaHue)

7. IIpoayKThl B3aUMOAECICTBUS a30THOM KUCIIOTHI M OKCH/IA KAJIUS:

a) KNO3 + H2; 6) Ca(NO3)2 + H2; B) KNO3 + H20;

') OHU HE B3aUMOJICUCTBYIOT.

8. 'omonorom sTuHa sBIsIETCA

1) C2H6 2) C6H6

3) C4H6 4) CH4
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9. Crexeocaxnéunbpii ruapokcun meau(Il) pearupyer ¢
1) nponanosom-1

2) rAUIEPUHOM

3) 3TUIIOBBIM CIUPTOM

4) TUATUIIOBBIM 3PUPOM

10. Kakoe Ha3Banue coorBerctByeT Bemectsy CH2 = CH ---CH ---CH3

|
CH3

a) OyrtaH 0) 2-metusnOyTen-3 B) 3-metunOyTeH-1 r) 3-MetunOyTan
11. Kpekunr HeTenpoayKToB — 3TO Coco0
A) moTyueHus HU3IINX YTJIEBOIOPOIOB U3 BBICIIINX
b) paznenenus Hedtu Ha ppakun
B) nosy4eHus BBICHIUX YTICBOIOPOAOB U3 HU3IINX
') apoMaTH3aiyu yrieBogopoI0B
3anaya (20 3a 3a1aHue)
12 Kakoii 00béM (H.y.) Kuciopoga motpedyercs ans monHoro cropanus 10 a1 (H.y.)

areTuieHa’?

Kpurtepun ouennBanus nug¢epeHupoBaHHOIO0 3a4yera:

1. TIpouent pesynsrarusrocty | OUCHKA YPOBHS MOINOTOBKH

(paBHITLHEIX OTBETOB) Oamn (oTMeTKa) BepOAbHBIN aHAIIOT
88 +100 5 OTIIUYHO

72 + 86 4 XOPOLIO

50+70 3 YIOBJIETBOPUTENHHO
menee 50 2 HEYJIOBJIETBOPUTEIBHO
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3. PEKOMEHAYEMAS JIMTEPATYPA U HHBIE UHCTOYHUKHU

OcHOBHbBIEC HCTOYHUKU:

Kypun A.A. Xumusa. 10—11 kmaccel : y4eOHHMK ayia 001meoOpa3oBaT. OpraHu3aui :
6a3oBbIit ypoBeHb / A. A. Xypun. — M. : [Ipocemenue, 2019. — 175, [1] c. : un. — (Cdepsr).

JlonoJHuTeIbHbIe HCTOYHHKH:

Axmenosa, T. M. Xumus : yue6Hoe nocodbue mans CIIO / T. . AxmenoBa. — Mocksa :
Poccuiickuii rocyaapCTBeHHbIM yHUBEpCcUTET npaBocynus, 2023. — 192 c¢. — ISBN 978-5-
00209-042-6. — Texkct : anektponnslil // Lludposoit o6pazoBarensHbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/133633.html (mara oGpamenus: 18.10.2023). —
Pexxum noctyna: i aBTOpU3Up. MOJIb30BaTENEH

Baiituep, B. B. Xumus : yueOnoe nocobue mis CIIO / B. B. Baiithep ; mox pegaxiueit M.
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