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MeTtonudyeckue pPEeKOMEHIAIMK IO BBITIOJHEHUIO NPAKTHYECKUX pPA0OT 1Mo ydeOHOMY
npenmety BIL.08 «Xumus» pa3zpaboTan Ha OCHOBE paboueil mporpamMmbl y4eOHOTO IMpeaMera
BI1.08 «Xumus» no cnenuansHoct CIIO 40.02.02 IlpaBooxpaHuTeabHAs JIEATEIBHOCTh, Ha
ocHoBe TpeboBanuii ®I'OC cpennero oOmiero oOpa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYype,
COJICPKaHUIO M pe3yJbTaTaM O0cBoeHUs yueOHoro npeamera bI1.08 « Xumus», B COOTBETCTBUU C
MOJTy4eHUEM CpedHero oOmero oOpa3oBaHHsl B IpeneiaXx OCBOSHHUS 00pa30BaTEIbHBIX
IporpaMM CpelHero mnpodeccuoHaIbHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ yderoM TpeOoBaHuil ¢eaepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JApPTOB M TIOJNydYaeMOW MPOPECCHH WIN CIEIUATBHOCTH CPEIHEro MpodeccHoHATLHOTO

o0OpazoBaHusl.

MeTtoauueckue PEKOMCHAAIMU II0 BBLIIIOJHCHUIO IIPAKTHYCCKHX pa60T I10 y‘{e6HOMy

npeaAMETy NpeAHa3zHaueHsl s oOyyvaronuxcs u npenogaateneit AHO 1O «I1T'TK».

ABTOp-coctaButens: Apocnasnena E.H., npenonaBaress.
Mertoanyeckre peKOMEHJALMU IO BBINOJHEHHUIO IMPAKTHMYECKUX pPAadOT MO yuyeOHOMY
npeIMeTy Ha 3acenaHuu Kadeapbl 001eo0pa3oBaTeNbHbIX, T'YMaHUTAPHBIX WU COLMAIBHO-

HKOHOMUYECKUX TUCHUILINH, TpoTokoa Ne 01 ot 04.02.2026.



HHOACHUTEJBHASA 3AIIMCKA

MeTtoaudeckue yka3aHUs IO BBITTOJIHCHHUIO MPAKTHYECKUX 3aHATUH Yy4eOHOMY NIpEIMETy
BI1.08 Xumus mpemHasHadeHbl s oOydarommxces mo crnenuanbHoctu: 38.02.09 KonrpeccHo-
BBICTABOYHAS JICSITEIIbHOCTh. METOAMYECKUE PEKOMEHJAIMHU IO BBIIOJIHEHUIO MPAKTUYECKUX
paboT mpeacTaBisgeT coO00M KOMIUIEKT MaTEPHUAIOB Il TPOBEACHHS MPAKTUICCKUX 3aHATHIA (B
dbopme NMpaKTHIECKOU MOATOTOBKH) M OCYIIECTBIICHUS] KOHTPOJIS 32 BBIITOJIHEHHEM padoT. Llenn
pabot — yrayOJjieHue, pacHIMpeHre W 3aKpeIUICHWE 3HAHWM, MOJYYCHHBIX HAa TEOPETUUYECKHX
3aHATHUAX 110 JAHHOM JUCLMILINHE.

B pesynbrare ocBoeHuUs yueOHOTO IIpeAMeTa O0yHarOIIUICs JOJKEH JOCTHYb CIICTYIOIUX
pe3yNbTaToB: iuuHocmusie (JIP), memanpeomemusvie (MP), npeomemnuvie (I1P).

* TUYHOCHHBIX:

TPAXKAAHCKOI0O BOCIIMTAHUSA

e JIP1 cdhopMuUpOBaHHOCTh TPaXKTAHCKOW TO3UIMH OOYYAIOMIETOCS KaK AKTUBHOTO H
OTBETCTBEHHOI'0 YIEHA POCCUNCKOrO OOIIECTBA;

e JIP2 roToBHOCTP BECTH COBMECTHYIO JACSATEIBHOCTh B HMHTEpPECAX TPakJIaHCKOTO
o0ImiecTBa, y4acTBOBaTh B CaMOYIPABICHUU B 0011€00pa30BaTeIbHON OpraHU3allMd M JETCKO-
FOHOIIIECKUX OpraHU3alusix;

NAaTPUOTHYECCKOI0 BOCIIMTAHUSA

e JIP3 cdopMHpPOBaHHOCT POCCUICKON TpakAaHCKOW HIAEHTUYHOCTH, MATPHOTH3MA,
YBaXEHUSA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iepes PoauHoM, ropaoCcTH 3a CBOM Kpai,
cBOI0 Pomuny, CBOM SA3BIK U KyJBTYpPY, IPOLIJIOE M HACTOSAILIEE MHOIOHALMOHAIBHOIO Hapoaa
Poccnm;

AVYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA

o JIP4 C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, OTUUCCKOI'O MOBCACHUSA

e JIP5 oco3HaHuWe TUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYUBOTO OYTyIIEro;

ICTETHYCCKOI0O BOCIIMTAHUSA

e JIP6 ocreTHuecKkoe OTHOUIEHHE K MHpY, BKIIOYass 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYZla U OOIIECTBEHHBIX OTHOIICHU;

(U3NYeCKOro BOCIIUTAHUSA:

e JIP7 chopMHUpOBaHHOCTH 37I0POBOrO M 0€30macHOro oOpasa >KM3HM, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO;

TPYVAOBOI'O BOCIIMTAHUSA

e JIP8 rOTOBHOCTH K TPYAy, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;



e JIP9 roroBHOCTH M CITIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOPa30BAHUIO HA TMPOTSHKEHUN
BCEH KHU3HHU,

IKOJOTHIECCKOI0O BOCIIMTAHUA

e JIP10 chhopMHpOBaHHOCTD IKOITOTUYECKOM KYJIBTYphl, TOHUMAaHHUE BIMSIHUS COLUAIBHO-
HPKOHOMMUYECKHX IIPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIbHOM Cpeibl, OCO3HAHUE
m100abHOTO XapaKTepa IKOJOTUUECKUX MPoOieMm;

e JIP11l nymaHupoBaHWE W OCYIIECTBICHHE JCHCTBHI B OKpY)KalOIIEH Cpelle Ha OCHOBE
3HaHUS LENEN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

e JIP12 akTuBHOE HenpusiTUE ACHUCTBUN, TPUHOCSIIMX BPE OKPYKarOUIEH cpene;

e JIPI3 yMeHue mNpPOTHO3UPOBATH HEONATONPHUITHBIE SKOJIOTUYECKHUE TOCIEACTBUS
IIPEANPUHAMAEMBIX IEUCTBUH, IPEJOTBPALLATH UX;

e JIP14 pacumpenue onbita AeSTEIbHOCTH SKOJIOTUYECKON HAPABIEHHOCTH;

HCHHOCTH HAVIYHOI'0 MO3HAHUSA

e JIPI5 cdopMupoBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOTO Ha JHAOre KYJBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

* Memanpeomemmpix:

YHHBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH /1€/iCTBUSIMH:

a) 0a30Bbl€e JIOTHUECKHE JIeHCTBHS:

e MPI1 camocrosTensHO POPMYIHPOBATH M AKTYaIM3UPOBATh MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

e MP2 ycraHaBnMBaTh CYIIECTBEHHBIN TPU3HAK WM OCHOBAHMS [UIsl CpPaBHEHWS,
KJIacCU(UKAIIUU 1 0000IIEeHUS;

e MP3 onpenenars 1enu JeATENbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUH HX
IOCTHIKEHMUS,

e MP4 BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

e MPS5 BHOCHTH KOPPEKTHUBBI B JI€ATEIHHOCTh, OIIEHWBAaTh COOTBETCTBHE PE3yJIBTATOB
HEJISIM, OIICHUBATh PUCKH MOCIECTBUHN AeITeIbHOCTH;

0) 0a30BbIE MCCaAEI0BATEILCKUE TeHCTBYA:

e MP6 Brnagerh HaBbIKaMH Y4e€OHO-HCCIENOBATEIbCKOW M IMPOEKTHON [esSTENbHOCTH,
HaBBIKaMU pa3peleHus mpooiem;
e MP7 cnocoGHOCT, W TOTOBHOCTh K CaMOCTOSTEILHOMY IOMCKY METOJOB pEIICHUS

MPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX METOAOB IIO3HAHUA,



e MP8 oBnageHne BUIAMH JESITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHNI0 U MPUMEHEHUIO B PA3IMUYHBIX Y4EOHBIX CUTyallUsiX, B TOM
YHCIIe IPU CO3JAaHUU YUEOHBIX M COLMATIBHBIX POCKTOB;

e MP9 ¢popMmupoBaHUE HAYYHOTO THIIA MBIIUICHUS, BIaJeHHE HAyYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU TIOHATHUAMHU U METO/IaMU;

e MPI10 craButh u ¢opMyaupoBaTh COOCTBEHHbIE 3adaud B 00pa30BaTEIbHOMN
JESITEIBHOCTHU U )KU3HEHHBIX CUTYalUsX;

e MPI1l BBIABIATE NPUUYMHHO-CIEICTBEHHBIE CBSI3M U  aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEeUIeHMs,, HaXOAUTh apryMEHThl ISl JI0Ka3arelabCTBa CBOUX
YTBEPKACHUM, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELLICHUS;

e MPI12 aHanu3upoBaTh NOIYYCHHbIE B XOJE PELICHMS 3alaud PE3yibTaTbl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

e MP13 naBarh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

e MP14 paszpabareiBaTh MJaH peLICHUS HPOOJIEMBbl C YYETOM aHajlu3a HMEIOIUXCS
MaTepHaJIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

e MP15 craBuTh NpobIeMBI U 3aJ1a4M, JOITYCKAIOLINE abTePHATUBHbIE PELICHUS;

B) padora ¢ nHdopManmen:

e MP16 Bnagerh HaBbBIKAMM MOJTYy4YE€HHUS MH(POPMALMU U3 MCTOYHUKOB DPA3HBIX THUIIOB,
CaMOCTOSATENIBHO ~ OCYILECTBIIATh IIOMCK, aHalIM3, CUCTEMaTU3allMil0 W HUHTEPHPETALNIO
UH(OPMAIIUH pa3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

e MPI17 co3naBarh TEKCTHI B pa3IMyYHbIX (hopMaTax ¢ y4eToOM HazHaueHUs: HHPOpMAIK U
LIEJIEBOW ay[JUTOPUH, BEIOUPAst ONTUMANIbHYIO (pOpMY MPECTaBICHNUS U BU3YyaIU3alluy;

e MPI8 omeHUBaTh OCTOBEPHOCTh, JISTUTUMHOCTh HH(OpPMAIUU, €€ COOTBETCTBHUE
IIPaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

e MPI19 ucnons3oBarh cpencTBa HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pEUIEHHH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3AI[MOHHBIX 33/a4 C COOIIOEHUEM
TpeOOBaHUI 3PTrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPABOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€3011aCHOCTH;

e MP20 BrageTh HaBbIKAMH PaclO3HABAHUS M 3aIIUTHI UHPOPMAIMH, HHPOPMAIIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

OsnilaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMU

a) o01IeHue:

e MP21 ocymecTBIATh KOMMYHUKAIIMH BO BCEX chepax KU3HU;



e MP22 pa3BepHYTO W JIOTUYHO H3Jararb CBOIO TOYKY 3pPEHHS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJ/ICTB;

0) coBMecTHAS JeATeJbLHOCTD:

e MP23 noHuMarh M HCHOJB30BaTh IMPEUMYLIECTBA KOMAHIHOM M HWHAWBUIYaJIbHOU
paboThI;

e MP24 nmnpuHuMMaTh LETM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBHUS O €€ TOCTHKEHUIO: COCTABIIATH IJIaH ACHCTBUM, PACIIPEAENATh POJIU
C YY4ETOM MHEHHI y9aCTHUKOB 00CYKJaTh Pe3yIbTaThl COBMECTHOM pa0OTHI,

e MP25 xoopauHUPOBATh U BBIMOJIHATE PadOTy B YCIOBUSX peagbHOrO, BUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

OBy1aieHHe YHHBEPCAJIbHBIMHI PEryJIsiTUBHBIMH /1€/iCTBUSIMH

a) CaMOOpPraHu3aIms:

e MP26 caMOCTOSTENBHO OCYIIECTBIIATH IO3HABATEIbHYIO [E€ATEIbHOCTh, BBISBISTH
pOOJIEMBI, CTaBUTHh U (HOPMYITHUPOBATH COOCTBEHHBIC 33a]]aul B 00pa30BaTCIILHOMN JIEATEIBHOCTH
Y ’KU3HEHHBIX CUTYaIUsX;

e MP27 camocCTOATENHHO COCTABIATH IUIAH PEHICHUS MPOOIEMbl C yUETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEHN U MPEIOYTECHUH;

0) CAMOKOHTPOJIb:

e MP28 AaBarb OLCHKY HOBBIM CUTYyaAllUSAM, BHOCUTH KOPPCKTUBBI B JCATCIBHOCTD,
OLICHUBATb COOTBCTCTBUC PC3YIILTATOB LICIISIM,

B) DMOIMOHAJLHLIM MHTEJJIEKT, HPeAn0JAramuii chopMupoBaAHHOCTD

e MP29 caMOCO3HaHHS, BKJIIOYAIOIIErO0 CIIOCOOHOCTh IMOHHMMAaTh CBOE SMOIIMOHAILHOE
COCTOSIHME, BUJETb HAIpPaBIEHUS pa3BUTHUS COOCTBEHHOW HMOLMOHAIBHON cdeprl, ObITH
YBEPEHHBIM B ce0e;

e MP30 camoperyaMpoBaHusi, BKJIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K OSMOIMOHAIHHBIM
U3MEHEHHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

r) NIPUHATHE Ce0s U APYIUX JIOAEH

e MP31 nmpunuMarh ceds, MOHUMAasE CBOM HEAOCTATKU U JIOCTOMHCTBA;

* NPEOMEmHbIX:

[1P1)  chopMHpOBaHHOCTH  NPEACTABIEHUNH: O  XUMHYECKOH  COCTaBJISIOIIEH
€CTCCTBCHHOHAYYHOM KAPTUHBI MHUpPA, POJIM XUMHUU B II03HAHWU SBJICHUM IPUPOABI, B
(GOpMHpPOBAHUN MBIIIJICHUST M KYyJbTYphl JIMYHOCTH, €€ (PYHKIHOHAIBHOH TI'PaMOTHOCTH,
HEOOXOIMMOM JIJIsl pellIeHUsI MPAKTUUYECKUX 33a]a4 U SKOJOTHUECKH 0OOCHOBAHHOTO OTHOIICHUS

K CBOEMY 3JIOPOBBIO M ITPUPOHON cperie;



[1P2) BiajgeHre CHCTEMOM XUMHUUYECKHX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHITHS (XMMHUYECKUN DJIEMEHT, aTOM, DJIGKTPOHHAsE 000JI0YKa aroma, s-, p-, d-IJIeKTpOHHBIC
opOuTamu aToMOB, HWOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas CBsI3b, MOJIb, MOJIIPHASl Macca, MOJISIPHBII 00BbeM, YIIIEpOHBIN CKeElleT,
byHKIMOHAIbHAS TPYyMNa, pauKal, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsid, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPO- U a30TCOAEpKAIINE COSTMHEHHS, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA
(YyrimeBompl, KUpPbBI, OCTKH), MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COCIMHEHUS, KPUCTAUIMUECKas peHIeTKa, THUIbl XUMHUYECKHX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTENBHbBIE, HK30- M JHIOTEPMUYECKUE, PEaKIM HOHHOrO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOIUTUYECKAS JUCCOITHAITHS, OKHUCITUTEb,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHYECKON PEAKINK, XUMUYECKOE PABHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHuuyeckux BemecTB A.M. byrtiepoBa, Tteopus
3JIEKTPOJINTUYECKON — Jucconuanuu, nepuoandveckuit 3akon .M. MenneneeBa, 3akoH
COXPAaHEGHUS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYCCKHN SI3BIK XUMHUH, (PaKTOIOTUUCCKUE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, IOJYyYECHUU U OE30MaCHOM UCIOJIH30BAHUU BAKHEHIIIMX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEATENbHOCTH YEIIOBEKA;

[TP3) chopMUPOBAaHHOCTh YMEHHUH BBIABISATH XapaKTEpHbIE MPU3HAKH U B3aWMOCBS3b
W3YUYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIME TOHATHUS TPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTAHMUECKUX U OPTAHMYECKHUX BEIIECTB M MX MPEBPAIICHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TMOHATUAMHM M TPEACTaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

[1P4) cpopmMupOBaHHOCTH YMEHUH  HCHOJB30BaTh HAUMEHOBAHMS  XUMHUYECKUX
COCIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETHYECKOW M MPHUKIAJAHOW XUMHUU U TPUBHAIBHBIC
HA3BaHMUS BAXKHEUIIMX BEHIECTB (ITUJIEH, alleTWJeH, THIEePUH, (eHon, QopMalbaeru/,
YKCyCHasi KHUCJIOTa, TJIMLUMH, YTapHbIA Ta3, YIJIEKUCIBbIM ra3, aMMHaK, TallieHas W3BECTb,
HeralieHas: W3BeCThb, MUTHEBAs COJa W JAPYTHX), COCTABISATH (OPMYJIbl HEOPTaHUYECKHX U
OPTraHWYECKUX BEIIECTB, YPAaBHECHUS XUMHUYECKUX PpEAKIUH, OOBSICHATH WX CMBICT;
MOATBEPXKJATh  XapaKTEpHblE  XUMHUYECKHE  CBOWMCTBA  BEUIECTB  COOTBETCTBYIOLIUMU
HKCIIEPUMEHTAMH U 3aITUCSMHU YPABHEHUN XUMUYECKUX PEaAKIIUi;

[1P5) chopmupoBaHHOCTP yMEHUW YCTAHABIWBATH NPHHAMICKHOCTh H3YUEHHBIX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB K OMPEEICHHBIM KJIacCaM M TPYIIaM COSAMHEHUH,
XapaKTEepU30BaTh MX COCTaB U Ba)KHEWIIME CBOMCTBA; ONpPEACNATh BUIbl XUMUUYECKHUX CBSI3EH
(koBajieHTHasi, WOHHAs, METANIMYECKasi, BOJOPOJHAs), THUIIBl KPUCTAUIMUECKUX PEHIETOK

BEIIECTB; KJIacCu(PUIMPOBaTh XUMUUECKHE PEaKIUU;



[1P6) BnaseHue OCHOBHBIMH METOAAMU HAyYHOTO IO3HAHMS BEIIECTB U XUMHUYECKUX
SIBIICHUH (HAaOII0ICHNE, H3MEPEHUE, YKCIIEPUMEHT, MOJCIIMPOBAHNUE);

[T1P7) cpopMHUpPOBaHHOCTH YMEHHMH HPOBOJUTH PACUETHI MO0 XHUMHUYECKHM (opMyiaMm Hu
YPaBHEHMSIM  XMMHUYECKMX  peakUuil ¢  HCHOJb30BaHMEM  (PU3MUECKUX  BEJIHUYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBbIE XMMHWUYECKHE 3HAHUA IS
NPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHUEM;

ITP8) chopMupOBaHHOCTH YMEHUH IIAHUPOBATh U BBINOIHATE XUMHUECKUI HKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB IPU HAarpeBaHUM, MOJYyYEHUE ATUIIECHA U U3YUYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU HA albJAETH/AbI, KpaxMmall, YKCYCHYI KHCJIOTY; JI€HaTyparus
OeIKOB IpPU HArpeBaHUM, LIBETHbIE peaklUM OEIKOB; MPOBOJUTH pPEaKLUH HOHHOIO OOMEHa,
OIpeseNATh Cpely BOJHBIX PAcTBOPOB, KAauE€CTBEHHbIC peakUUu Ha cyibdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Mertamier" u "Hemeramibl") B COOTBETCTBHHM C TpaBWIIAMH TEXHUKH OE30MACHOCTH IPH
oOpalleHnn ¢ BeLeCTBaMU U J1aOOpaTOpPHBIM O00OpYJIOBAHUEM; MPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUi u
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

ITP9) copmMupoBaHHOCTH YMEHHUS aHAJIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTB MaccoBOil MHQopmanuu, cetb MHTepHeT u
IpyrHe);

[TP10) cpopmupoBaHHOCTH YMEHUIN COOJIIOIATh MPaBUIIa SKOJOTUYECKH LIE€IecOo00pa3HOro
NOBE/IEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IENAX COXPAaHEHUS CBOETO 3I0POBbSl U
OKpYXarolled MPUPOAHON CpPEebl; YYUTHIBATh ONACHOCTH BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI

ONPCACIICHHBIX BCIICCTB, IOHUMAasA CMBICJI ITIOKA3aTCIIA HpeHCHBHOﬁ ,[[OHyCTI/IMOI\/'I KOHIICHTpAaInu.

®DopMa NPOMEKYTOYHON ATTECTALMH M0 Y4eOHOMY IIpeaIMeTy

HaumenoBanue yuebHOro rnpeamera dopma NpoMeKyTOUHON aTTecTalun

BIL.08 «Xumus» JuddepeHnrpoBaHHbIi 3a4eT




IEPEYEHb 3AJIAHUM JIJISI TIPAKTUYECKHUX PABOT
TEMA 1.1. IPEJMET OPTAHUYECKOIN XUMHUHN
IIpakTuyeckas padora Nel: cocTaB/ieHHe HA3BAHUM COeIMHEHUI 10 MeKIyHAPOIHOM
Homenkjaatype UIOITAK
1 BapuaHT
1) Hamumm psig roMoJI0ToB aakaHoB ¥ popMyTTy TekcaHa u OyTaHa

2) CocraBb Ha3BaHUA 110 PopMyTIamM

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 Qopmyy

A) 2-meTriiOyTaH

b) 2-meTun-4-stunokran

2 BapuaHT

1) Hanmumm psig rOMOJI0TOB aKaHOB U (hOpPMYJTy TMIEHTaHa U MpoTaHa

2) CocraBb Ha3BaHUs 110 popMynam

A) CH3-CH-CH2-CH3

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

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

CH2-CH3
3) CocraBbTe hopmyny

A) 3-meTuineHTan

b) 3-meTun-4-stunrexcan

TEMA 1.1. IPEJMET OPTAHUYECKOMN XUMWH —
TEMA 1.5. IPUPOJHBIE HCTOYHUKHU YIJIEBOAOPOJ0OB U UX ITEPEPABOTKA

IpakTnyeckas padora Ne 2. [IpeaesnbHbie U HenpeaeabHbIe YIJI€BOA0POAbI
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BapwuanT 1
1.06mmas popmyra roMoI0rHIecKoro psija ankaHos: (10)
1. CaHon 2. CoaHont2 3. CaHona 4. CoHone
2.TonbKo OIMHAPHBIE CBSI3U MPUCYTCTBYIOT B MosieKkyax(10)
1. >Tana 2. 3TeH 3.otuHa 4. O6yraauena -1,3
3. BemectBo ¢ monekynspHoit popmynoit CH3-CH>-CH»>-CH3 otHOcuTCs K Kitaccy(10)
l.ankeHoB 2. aJikaHOB 3. JMEHOB 4.anKnHOB
4. Bo Bpems mpoliecca ropeHus ajkanbl 00pa3yroT: (10)
1. BOmy 2. aNKUHBI 3. Bony u yriekucnsliii ra3
5. T'omomnoru — 310 : (10)
1. 'excan u rexkcanans. 2. [Iponan u OyTaHh.
3. bytan u OyTeH. 4.byTaH ¥ NEHTUIL.
6. pacmuIlM TUIBI THOPUAN3AIUH U CBsI3ell B popmyie (40)
CHs - CH; - CH2- CH =CH - CH;3
7. Harmmmre cTpykTypHBIe (GOPMYIIBI COeAMHEHU: (40)
a) 2-MeTuareKceH- 1
0) MeHTHH-2
8. HazoBute coequnenus: (60)
a) CH3 - CH - CH; - CH» - CH3

|
CH3;

6) CHs - CHz - CH2- CH=CH - CH;3;

B) CH=C-CHj; - CH - CH; - CH3

|
CH,.CH3

9. CoctaBbTe peakiuto raorenupoBanus 11 Oyrana (+CI12) (26)
10. JlaiiTe onpenenenne KpeKuHry (20)

Bapwanr 2

1. O6mas hopmMyta rTOMOJIOTHYECKOTO psifia akeHoB: (10)
1.CnHax 2. CoHone2 3. CoHono2 4. CuHone
2. JIBoliHas CBSI3p MPHUCYTCTBYIOT B MOJIeKyie(10)

1. sTaHa 2. 3TeH 3.otuHa 4. 6yraguena -1,3
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3. BemectBo ¢  wmonekymapaoir  opmynoit CH,=CH-CH,-CH>-CH3 oTHOCHTCS
K kiaccy(10)

l.ankeHoB 2. aJIkaHOB 3. QJIKUHOB 4.ciupToB

4. Bo Bpems mpoliecca JeraioreHMpoBaHus aJIKeHbI: (10)

1. IlpucoenMHSAIOT BOJOPOT

2. IlpucoeAnHSIOT rajgoreH

3. OTUIEnISIOT rajioreH

5. 'omomoru — 3710 : (10)

1. 'excan u rekcananb. 2. ['eKcaH U TeKCeH.

3. byTan u neHTaH. 4.byTaH U NEHTUJL.

6. HaNWIIW TUIBI THOPUIN3AINY U CBsi3el B (hopmyire (40)

HC,=CH - CH - CH3

|
CHs

7. Hanummre cTpyKTypHbIe (POpMYJIIbl cCOeAUHEHM: (40)
a) 4-MeTUJITIEHTEH-2
0) rexcus-1
8. HazoBuTe cienyromnue yriaeBoJOposl 0 MEKIYHApOAHOM HOMEHKIaType: (60)
CH;3
|
a) HC=C - CH, - C - CH3
|
CH;
6) HC,=CH - CH - CH3
|
CH;
B) CH3- CH - CH> - CH> - CH» - CH3
|
CH;
9. CocraBbTe peakuuto raorenuposanus s oreHa (+C12) (20)

10. HanmmumTe npupoHble HCTOYHUKY alkaHOB(20)

TEMA 2.3. YIVIEBO/IbI
11



dopma: npakTuyeckasi padora

IpakTuyeckas padora Ne 3. YrieBoabl: cOCTaB, KJIaccu(pukamus yrieBojaoB (MOHO-,
JAH- ¥ MOJTUCAXAPH/IbI).

B rpynmax npouutath wHGOpManuio ¥ O(QOPMUTH €€ MO IUIaHy C TOCISTYOIUM
BLICTYHJIQHI/IGM.

IInan:

1. Omnpenenenue, obmias popmyIa.

2. @PusHyecKHe CBOMCTBA.
3. XuMHYECKHE CBOICTBA.
4. buonoruyeckas polb.
5. lIpuMeHeHuE yTiIeBOIOB.
Nudopmarus:

I'mroko03a.

I'moko3a (C¢Hi1206) («BUHOTpamHBIA caxap», IEKCTPO3a) BCTPEUYAETCS B COKE MHOTHX
(GpPYKTOB | SITOJI, B TOM YHUCIIC U BUHOTPaJa, OTUYETO U MPOU30ILIO Ha3BaHHE ATOI0 BHJA caxapa.
SIBsieTcs mecTUaTOMHBIM caxapoM (Tekco30il). I'moko3a sSBIsSeTCs caMbIM pacpoCTpaHEHHBIM
YTIIEBOAOM.

AXOXIACHUEC B ITPUPOJC.

B nmpupoje riroko3a Hapsity ¢ JpyTMMH YIJIeBOoJlaMu o0pasyeTcs B mporecce (POTOCHHTE3a
B IIPUCYTCTBUH XJIOPO(UILIIA, COAEPIKAIIETO aTOM MarHHs:

6CO; + H,0 = CsH1206 + 602 — Q.

B oco0om Buzae rimoko3a COAEPKUTCS HMOYTH BO BCEX OpraHax 3eJIEHBIX PacTEHUU.
Oco0eHHO €€ MHOTO B BUHOTPAJHOM COKE, II0TOMY TJIFOKO3y MHOTI/Ia Ha3bIBAIOT BUHOTPATHBIM
caxapoM. Mén B OCHOBHOM COCTOMT W3 CMECH IJIIOKO3bI C (pyKTO30i. B opranusme uenoBeka
[JII0K03a cofiepuTcst B Mblmax, B KpoB (0.1 - 0.12 %) u ciay UT OCHOBHBIM MCTOYHHKOM
DHEPTUU ISl KIETOK M TKaHed opraHu3ma. [lOoBBIIIEHHWE KOHIIEHTPAIMH TJIIOKO3BI B KPOBH
OPUBOAUT K YCUJICHHIO BBIPAOOTKM TOPMOHA TOPKEIYyAOYHOM JKele3pl — HHCYJIUHA,
YMEHBUIAIONIETO COJIepKaHUe ITOTO yIieBoJa B KpoBU. B cBA3aHHOM B TJIIOK03a UMEETCS B
caxapo3e, MajlbTO3€, JJaKTO3€, LeJUTI0JI03€, KpaxMalle U JPyTuX JU- U MoIucaxapuax.

[TosryueHue.

[TepBblif cHHTE3 TIIIOKO3BI U3 (popMaibaeruaa B MPUCYTCTBUU THIPOKCUAA KaJbIUs ObLI
npousBeaéH A. M. BytnepoBeiM B 1861 romy. I'nmoko3a MoXeT OBITH MOJyu€Ha THIPOIM30M

IPUPOJHBIX BEIIECTB, B COCTaB KOTOPBIX OHa BXOAWT. B mpousBoiacTBe €€ MoNIy4aroT
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THIPOJIU30M KapTO(EeNIbHOrO M KYKypy3HOTO Kpaxmaia KHCIOTaMu. B mpupoie riroko3a Hapsay
C IPyTUMU YTJIEBOJAMH 00pa3yeTcs B pe3yibTaTe Peakiuu (JOTOCHHTE3A.

dusnueckre cBOMCTBA.

['moxkoza — 0Oenoe KpHUCTANIMYECKOE BELIECTBO CO CIAJAKUM BKYCOM, XOpOILIO
pacTtBOpuMOE B BoJie. M3 BogHOrO pacTBopa oHa Bbiiensiercs B Buae kpucramioruapara CeHi2Og
- H,0O. PacTBopuMa Tak ’k€ B OpraHMYECKUX PAaCTBOPUTENAX, aMMHAUYHOM PAcTBOPE THIPOKCH]IA
mMeau — Cu(NH3)4(OH)2, B KOHLUEHTpPUPOBAaHHOM pacTBOpe XJopuJa LHMHKAa U
KOHILIEHTPUPOBAHHOM PAaCTBOPE CEPHOM KUCIIOTHI.

XHMMHYECKHE CBOMCTBA.

['moko3a 005agaeT XUMHYECKUMHU CBOMCTBAMHU, XapaKTEPHBIMUA JUIsI CIHPTOB U
anpreruioB. Kpome Toro, ona 06sa1aetT 1 HEKOTOPBIMU CIICIIM(PUISCKUMH CBOHNCTBAMH:

1. Pearupyer c kapOOHOBBIMH KHCIOTaMU C OOpa3OBaHUEM CIOXKHBIX 3(QHUPOB (MAThH
TUAPOKCUIIBHBIX TPYII TITFOKO3bI BCTYNAIOT B PEAKIIHIO C KUCIOTAMH).

2. Kak MHoroatoMHblii cnupt pearupyer ¢ rugpokcugom menu (II) ¢ oOGpasoBanuem
ankoroisita meau (I1).

3. Pearupyer ¢ okcumom cepebpa (I) B aMmuayHoMm pacTBope (peakius ‘“‘cepeOpsHOro
3epkana’):

CH>,OH(CHOH)4-COH + Ag>,O = CH,OH(CHOH)4-CO2H + 2Ag

4. Oxucnsiercs ruapokcunom meau (I1) (¢ BeimageHneM KpacHOTo 0caaKa).

5. Ilox nericTBMEM BOCCTAHOBUTENIEN IPEBPALIAETCS B IECTUATOMHBINA CITUPT.

6. 'moko3a crocoOHa moaBepraThCsi OPOKEHUIO:

a) CIIUPTOBOE OpOKEHUE:

Ce¢H1206 = 2CH;3-CH2OH+ CO»

0) MOJIOYHOKHUCIIOE OpOKEHUE:

CsH1206 = 2CH3-CHOH-COOH

B) MacJIIHOKHCII0€ OpoKeHne

CsH1206 = C3H7COOH + 2H3 + 2CO2

buonoruueckas poib.

Bonpmme Tabnetku rimoko3sl ¢ ButTaMuHOM C m3BecTHBI BceM. Kornma Takyio TaOneTky
OTTPABJISIIOT B POT, HE CTOUT 3a0BIBaTh, UTO 3TO B MEPBYIO OUEpeIb MEIUIIMHCKUAN Tpemnapar, a
MOTOM YK CPEJICTBO yIOBJIETBOPEHHS MOTPEOHOCTH B CIAIKOM.

['rok03a Jierko MPOHUKAET B KPOBb, HE 3aJI€P’KUBASICh B MUIIEBApUTENIbHOU cucTeme. OHa
MOJAJIEPKUBAET OpPraHU3M, HOPMAJU3YET PACCTPOCHHOE MUIIEBapeHHE, MOAITOMY OYEHb 4YacTO
BXOJIMT B COCTaB JICKAPCTB. DTOT MOHOCAXapHuj HM3BJIEKAIOT M3 CBEKOJHHOH, KapTO(]eIbHOH,

KyKypy3HOH NaTOKH M Jaxe U3 ApeBecHbIX omwiok. [IpaBma, B mocienHeM ciydae TIIIOKO3Y

13



UCMONB3YIOT KaK IPOMEXKYTOUHBIH NPOAYKT MpH JalbHedimeM e€ OHOXMMUYECKOM
IIPEBPALIEHUH B STUJIOBBIN CIIUPT.

['11r0K03a — BayKHBIN IUIIEBOW MPOAYKT, 32 CYET KOTOPOTO OPraHU3M 4YEJIOBEKA I10Iy4aeT
00JIBIIYIO0 YacTh HEOOXOUMOM €My SHEPrHUH.

IIpumeHeHue.

['mroko3a sBIIsSETCS LIEHHBIM MUTATEJIbHBIM MPOJIYKTOM. B opranusme ona nojasepraercs
CIIO)KHBIM OMOXMMHYECKHM TIPEBPAIICHUSAM, B pE3YyJbTaTe KOTOPBIX 00pa3yercss TUOKCHI
yIiIepoAa W BOJA, NPU 3TOM BBIAEIAETCA JHEprus. Tak Kak IVIIOKO3a JIETKO YCBauWBaeTCs
OpraHu3MoM, €€ HCIHOJb3YIOT B MEAULMHE B KayecTBE YKPEIUIAIOIIEro JeyeOHOro CpejacTBa.
I'mroko3a Haubosee OBICTPO U JIETKO B OPraHU3ME UCIOJIb3YETCs JUIsl 00pa30BaHUs IIIMKOTE€Ha —
JKUBOTHOI'O >KHpa, JJI1 MUTAHUSA TKaHEH Mo3ra, padOTalolMX MBIIIL, B TOM YUCJIE CEpICUHON
MBILINBI, JUId HOJAEp)KaHUS HEOOXOJMMOIo YpOBHS caxapa KpPOBHM M CO3/aHHUS 3alacoB
riukoreHa nedeHd. OHa  ciay)kuT 3((EKTUBHBIM CPEJICTBOM IOAJEPXKAHUSA IUTaHUA
MOCJICONIePAIHOHHBIX, OCITA0JIEHHBIX M JPYTUX TSHKEI000JbHBIX, Bo Bcex ciydasx Oonbmioro
($u3MYECKOro HaNpsKEHUS TIII0KO3a MOXKET UCII0JIb30BAThCs KaK UCTOYHUK SHEPTUHU U ObICTPOTro
YZIOBJIETBOPEHMSI TOTPEOHOCTH OpraHu3Ma B caxape.

I'moko3a Tak ke UCMOoNb3yeTCsl PH SBJICHUSAX CEpACYHOM CI1a0O0CTH, IIOKE, OHA BXOMT B
COCTaB KPOBO3AMEHSIOIIMX W MPOTHUBOUIOKOBBIX JKUIKOCTEH. [JII0KO3y HCHONB3YIOT TpU
MHTOKCUKAIUU (HalpuMep, IpU MUILIEBOM OTPABIECHUU WIM MH(MEKIHNH), TaK KaK OHA SBJISETCS
YHUBEPCAJIbHBIM aHTUTOKCUUECKHUM CPEICTBOM.

[Iupoko HPUMEHSIOT TIJIIOKO3Y B KOHAMUTEPCKOM Jene (M3roTOBJIEHHE MapMelnaja,
Kapamelld, MPSHUKOB U T. J1.), B TEKCTWJIbHOM MPOMBIIIEHHOCTH B Ka4€CTBE BOCCTAHOBUTEIIS, B
KayecTBE MCXOJHOI0 MPOJYKTa MPHU MPOU3BOJCTBE aCKOPOMHOBBIX M TIIMKOHOBBIX KHUCIIOT, JUIS
CHUHTE3a PAJla IPOU3BOAHBIX CaXxapoB U T.1.

Bonbmioe 3HaueHHMe HUMEIOT MpoIecChl OpOKeHWsl TIUIIOKO3bl. Tak, Hampumep, IpH
KBAlllEHUU KamyCThl, OTYPIIOB, MOJIOKA MPOUCXOTUT MOJIOYHOKUCIOE OpOXKEHUE TIIIOKO3bI, TaK
’Ke Kak M IpHU CHJIOCOBaHWU KOpMOB. Ecim monBepraeMasi CUJI0COBAaHUIO Macca HEJOCTaTOYHO
YIUIOTHEHA, TO TOJ] BIUSHUEM MPOHMKILIEro BO3yXa MPOUCXOAUT MACIIHOKUCIOE OpOXKEHUE U
KOPM CTaHOBUTCSI HENIPUTOAEH K NpUMEHEHMI0. Ha mpakThke HCIIoNIb3yeTcsl TakKe CIIUPTOBOE
Opo’keHHe TIII0KO3bl, HAIpUMeEp MPH MPOU3BOICTBE MTUBA.

HuTepecHble hakThL

HexkoTtopsble JArymky Haluy NpUMEHEHHE TII0K03€ B CBOEM OpraHW3Me — JIIOOOMBITHOE,
XOTsl Y TOpa3fo MEHee BakHOe. B 3uMHee BpeMst MHOTja MOKHO HaWTH JIATYLIEK, BMEP3IINUX B
JelHbIe TIIBIOBI, HO IMOC/Ee OTTauBaHMs 3€MHOBOJHBIEC OKMBAlOT. Kak e OHM yXWUTpPSIOTCS HE

3aMEP3HYTh HacMepTh? OKa3bIBaeTCs, C HACTYIUIEHMEM XOJOJOB B KpOBHU JArymku B 60 pa3
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YBEJIMYUBAETCS KOJMYECTBO TIJIIOKO3bl. OJTO MemaeT oOpa3oBaHUIO BHYTpU OpraHu3Ma
KPUCTAJUTKOB JIbJA.

I'epou pomana JKrosga Bepna “Jlern xanutana ['panTa” TOJBKO COOMpanIvch MOYXUHATh
MSICOM TIOACTPEICHHON MMM JHUKOW JaMbl (TyaHaKo), Kak BJIPYT BBISCHUJIOCH, YTO OHO
COBEPIIICHHO HE CBheAOOHO. “BBITh MOXKET, OHO CIMIIKOM JOJTO JeXano?” - 03aJa4yeHHO
CIpOCWJI OJIMH U3 HUX. “HeT, 0HO, K COXaJIeHUI0, CIUIITKOM JIOJTO Oexayo! - OTBETHI y4EHBI-
reorpad. Oka3sIBaeTCs MACO TYaHaKO BKYCHO TOJBKO TOT/Ia, KOTJIa KHBOTHOE YOHTO BO BpeMs
OTIIbIXa, HO €CJIM 32 HUM JIOJITO OXOTUTHCS U JKUBOTHOE JIOJITO0 Oexajlo, TOrJa €ro Msco
HecheoOHO”. Bpsia nmu [laranens cymen Ob1 OOBbSCHUTH MPUYMHY OMHCAHHOTO UM siBieHus. Ho,
MOJIB3YSICh JAaHHBIMU COBPEMEHHOU HAayKH, clelaTh 3TO COBceM HeTrpyaHo. Haware mpunércs,
npaB/ia, HECKOJIbKO m3aanieka. Korga kieTrka ABIIMT KUCIOPOJOM, IJII0KOo3a ‘‘cropaer’” B HEW,
npeBpaliasch B BOAY M YIJIEKUCIBIN Ta3, U BbIAENsAET dHepruto. Ho, mpennonoxum, KUBOTHOE
JIONTO OEXHUT, WU YeNOBEK OBICTPO BBIMONHIET KAKYIO-TO TSDKENMYIO (DU3HUECKYI0 paboTy.
Kucnopon He ycneBaer momacte B KJIETKA MBI TemM He MeHee, KJIETKH ‘‘3aJbIXaloTcs’ He
cpazy. Hauunaercss mroOONBITHBIA TIpOLIECC — TJIUKOIU3 (YTO B TIEPEBOJEC O3HAYAET
“pacuieruienue caxapa’”). [Ipu pacnaze riaroko3bl oOpasyercs He BOJa M YIIIEKHCIOTa, a Oosee
CJIOKHOE BEIIECTBO — MOJIOUHAs KUCIoTa. Kaxkplid, KTO MpoOoBasl KUCIIOe MOJIOKO WU Kedup,
3HAKOM C €€ BKYCOM. DHEPIruH MpH TITUKOJIN3E BbIACIIeTCs B 13 pa3 MeHbIIe, YeM MPU JbIXaHUH.
Uewm Goibilie MOJIOYHON KUCIOTHI HAKOMMIIOCH B MBIIIIIAX, TEM CHJIBHEE YEJIOBEK WIIH KUBOTHOE
YyBCTBYET UX ycTalnocTh. HakoHell, Bce 3amachl TIIOKO3bI B MBIIIIAX UCTOIIat0Tcs. Heo0xoaum
orneix. [losTOMy, mepectaB KOJOTh ApOoBa WM B30E€KaB MO UIMHHON JECTHHIIE, YETOBEK
OOBIYHO “TIEPEBOAMT JyX~’, BOCIOJHSS HEIOCTATOK KHUCIOpoJa B KpoBH. MIMEHHO MosouyHas
KHCJIOTA cjieiajia HEBKYCHBIM MSICO >KHBOTHOTO, MOJCTpesieHHOTo Teposimu JKromst BepHa.

Kpaxman.

DKCTIepUMEHTAIBHO J0Ka3aHo, 4To XxuMmuueckas Gopmyna kpaxmana (CeHioOs)n, rie n
JIOCTUTAET HECKOJIbKUX THICAY. YUEHBIM YAAJIOCh JI0OKa3aTh, YTO MaKpPOMOJIEKYJbI Kpaxmala
COCTOAT M3 OCTATKOB TJIFOKO3bI, TAaK KAaK UMEHHO OHa SIBJIACTCS MPOAYKTOM THIPOJIM3a Kpaxmalia.
Kpome Toro ycraHoBiieHO, 4TO Kpaxmall COCTOMT M3 MOJIEKYJ C Pa3BETBIEHHOM CTPYKTYpOH.
OTUM OOBSICHSETCS 36pHUCTOE CTPOCHHME Kpaxmana. Kpaxmanm cOCTOMT U3 ATUHHBIX CIOXKHBIX
[ETI0YEK MPOCTHIX caxapoB. IMEHHO MO3TOMY €ro 4acTO Ha3bIBAIOT "CIOKHBIM YIIE€BOIOM".

ConepxaHue B IIPUPOJE.

Kakue nponmykTel cozxepskaT MHOro Kpaxmana? 3epHO (MILEHUIA, pUC, SUYMEHb, OBEC),
KapTodenb, KyKypy3a, acomb — 370 BCE€ O4EHb KpaxMalUCThle MPOAYKTHL M3 3epHa aenaior
XJ1e0, KpYTIbl U MAaKapOHHbIE U3EIHS, @ TAKXKE KPEKEePbI, I€4€HbE, TOPThI, MTUPOTH, U3TOTOBIISIOT
MYKY.
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[Tonyyenwue.

Kpaxman momywaror 4amie Bcero u3 kaprodens. s sroro kaprodens u3Menpyaror,
MPOMBIBAIOT BOJOH W TIEPEKAYMBAIOT B OOJIBIINE COCYHBI, TAC MPOMCXOJUT OTCTaWBAHUE.
[TomrydenHslii Kpaxman emé pa3 MPOMBIBAIOT BOJOW, OTCTAaMBAIOT M CYyIIAaT B CTpye TEMIOTO
BO3/IyXa.

dusnueckre cBONMCTBA.

Kpaxman — Oemnblii OpOIIOK, HEPACTBOPUMBIN B XOJIOAHON Boje. B ropsueld Boje oH
HaOyxaeT u oOpasyer Kiencrep.

XHMMHYECKHE CBOMCTBA.

XapakTepHOM peakuueld Kpaxmayia sBISETCS €ro B3auMOACHCTBHE C HoxoMm. Ecimm k
OXJXIEHHOMY KpaxMaJbHOMY KIIEHCTEpY H00aBUTh pacTBOp Hoja, TO MOSBISIETCS CUHEE
okpamuBanue. [Ipu HarpeBaHMM KieilcTepa OHO HMCU€3aeT, a NPU OXJIAXKIECHUM IOSBISIETCS
BHOBb. DTHUM CBOMCTBOM I0JIb3YIOTCS IIPU OIIPEJICJIEHUH Kpaxmaja B IHILEBbIX NpoayKTax. Tak,
HarpuMep, €CIHM KaIllllo HoAa MOMECTHTh Ha cpe3 KapTodens WM JIOMTUK Oenoro xieda, To
HOSIBJISIETCS CUHEE OKpaIIMBaHUE.

Kpaxmai cpaBHUTENBHO JIETKO MOJIBEPraeTcsi THAPOIU3Y:

(C6H1005)n + nH20 = nCsH 1206

(kpaxmai + Boja = IJII0K03a)

B 3aBucuMoOCTM OT yClOBHH THAPONM3 Kpaxmajga MOXKET IpOoTeKaTb CTYINEHYaro, ¢
00pa30BaHUEM PA3JINYHBIX TPOMEKYTOUHBIX TPOAYKTOB:

(C6H1005)n — (CsH1005)m — xC12H22011 — nCe¢H1206

(kpaxmas — AEKCTPUHBI — MajbTO3a — IJII0K03a).

[TpoucxoauT NOCTENEHHOE pacIIeIyIEHUe MaKPOMOJIEKYI.

IIpumeHeHue.

Kpaxman sBisercss LEHHBIM NHMTATEIbHBIM NPOAYKTOM. YTOOBI 0OJErdyuTh €ro
YCBOEHHUE, cofiepKalllie KpaxMas IpOAYKThI OABEPraoT JEHCTBUIO BBICOKOW TeMIepaTyphl, TO
ecTb KapTodenb BapsAT, xjed mekyT. B 3TUX YCIOBHSIX NPOMCXOIUT YACTUYHBIM THUIPOIIH3
Kpaxmaia, 1 00pa3yroTcs IeKCTPUHBI, PACTBOPUMBIE B BOJIE. JIeKCTpUHBI B MUIIEBAPUTEIHLHOM
TpakTe TMOABEPrarOTCsA MAANbHEHIIEMY THUIAPOIM3Y [0 IUIIOKO3bl, KOTOpas yCBauWBaeTCs
opranu3MoM. W30BITOK TIIOKO3bI MpeBpamiaeTcss B TIUKOreH (KUBOTHBIM kpaxman). Cocras
TJIMKOTEeHA TakoM ke, kak y kpaxmana - (CsHi0Os)n, HO ero mMomnekyssl 0ojiee pa3BETBIEHHBIE.
Oco0eHHO MHOTO TJIMKOTeHA coiepkuTces B ieueHu (1o 10 %). B opranusme riavkoreH sBIsSETCS
pPE3EPBHBIM BEILIECTBOM, KOTOPOE IpEBpallacTCs B TJIIOKO3Y 0 MEpPE €ro pacxoJOBaHMs B

KJICTKax.
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B mpoMbImeHHOCTH KpaxMal IMyTEM THAPOJIN3a MPEBPAIAIOT B MATOKY U IIIOK03y. [lnd
TOr0 €ro HarpeBalOT C pa30aBIEHHOW CEPHOW KHUCIOTOW, HW30BITOK KOTOpPOHM 3aTemM
HelTpanu3yoT MenoM. OOpa3oBaBIIMICS OCAOK OT(HMIBTPOBBIBAIOT, PACTBOP YIAPHBAIOT U
BBIJICJIAIOT II0K03y. Eciin rupponus kpaxmana He JOBOAMTH 10 KOHIA, TO 00pa3yercs CMech
JEKCTPUHOB C IVIFOKO30M — I1aTOKa, KOTOPYIO INPUMEHSIOT B KOHAUTEPCKOW IMPOMBINUIEHHOCTH.
ITomyyaemble U3 Kpaxmania JEKCTPUHBI UCIIONB3YIOTCA B KA4ECTBE KIles, Ul 3aryCTEHUS KPacoK
IIPYU HAHECECHUU PUCYHKOB HA TKaHb.

Kpaxmain npumensercs 1Ji1 HakpaxManupanus 6einbs. [lox ropsuuM yTrorom npoucxXoauT
YaCTUYHBIA TUAPOJIU3 Kpaxmaja U IpeBpallleHue ero B AekcTpuHbl. Ilocnennue oOpas3yroT Ha
TKAaHHU IUIOTHYIO IUIEHKY, KOTOpas MPUAAET OJECK TKAHU U NMPEAOXpaHseT €€ OT 3arpsA3HEHUS.

Kpaxman u nuranue.

Jlyqmme W3 KpaxMaJUCTBIX HPOAYKTOB IeibHble 000bI mim uedeBuua. Kpaxman,
coJepKalliics B HUX, IepeBapuBaeTcs MeaaeHHo. KoHcepBHpoBaHHBIE 000bI OoJiee MOIHO
YCBaUBAETCsl OPraHU3MOM, YEM T€, KOTOpbIE NPUTOTOBJIEHBI U3 BBICYLIEHHOIO coctosiHus. Ilpu
BbIOOpE 3€pHA, €CTh T€, KOTOPbIE COXPAHSIOT CBOU CBOICTBA M INpHU KyJIHHAapHOM oOpaloTKe,
TaKue KaKk KOPUYHEBBIHA pUC, SYMEHb, aMapaHT, I Jiebea.

Crnenyer usberarb xjae000yJOUHBIX M3IETUN M W3JENUHN, CAETAHHBIX U3 MYKH. Jlyurmmi
BbIOOp COpTOB xyie0a M3 MYKH CIIEHMAJIbHOTO HHM3KOIO MOMOJA, KOTOPHIE COJEp’KaT MEHBIIIE
Kpaxmaja 1 0oJiblIe KJIeTYaTKH.

[Tpouecc ruaponmnsa Kpaxmajga B OpPraHU3ME YEJIOBEKA CIIOKHBIM, HO TEXHOJIOTMYECKH
0o0paboTaHHBI Kpaxmall YK€ Ha s3bIKe HauMHaeT CBOM (epMEeHTAaTHBHBIM TUAPOIU3, B
pe3ynbTare KOToporo oOpasyercss MaibTo3a. ManbTo3a HE YCHEeBaeT TMpeBpaTUTbCS B
MOHOCAXapuabl 3a TO BpPEMs, KOTOPO€ Mbl OOBIYHO TPATUM Ha MEPEeKEBBIBAHUE, U IPOILECC
00pa30BaHUs TIIIOKO3bI U3 KpaxMaja 3aKaHYMBAeTCs YK€ B MUIEBapUTeNbHOM TpakTe. OHaKo,
€CIIM COJEPIKallyl0 Kpaxmajl NuIly (Hampumep xJed) MoXeBaTh MHHYTY WM IIOJTOPHI,
MOSIBUTHCS] OTUETIIMBBIN CIIAJIKUN BKYC.

Ham opranusm moiyyaeT Kpaxmal B OCHOBHOM C KapTodelieM, OJHaKO MaccoBasi JOJIs
3TOrO yrieBoAa B KIyOHsAX kaprodens He mpesbimaer 20  %. ['opa3zgo OGoraue kpaxmaiom
3epHOBBIE KyJIbTYpbl: puc — 80 %, KyKypy3a, nuenuna — 74 %.

Kpaxman sBisieTcsl riaBHbBIM 3allaCHbIM TNHTATEIbHBIM BELIECTBOM. B pacTeHusx OH
obOpasyercs B pe3yabpTaTe mpoiiecca (POTOCHHTE3a U3 00Pa30BaBIICHCS TITFOKO3BI.

Jlakro3a.

JlakTo3a - MonouHbIM caxap. Monekymspaas ¢opmyna - Ci2H22011. EauncTBeHHSBIH
YIJIEBOJ AKUBOTHOTO IPOMCXOXKAECHUS, a IOITOMY OUEHb BaXKHBIN B MUTAaHUU YEJIOBEKA.

dusnyeckue cBOUCTBA.
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Bremnnii Bua: Oenblii TBEpIBIM MOPOIIOK, IUIOTHOCTBIO 1,525T/CM, ¢ TemmepaTypoi
riaBnenus 222,8° C. PactBopumocTs B Boze 21,6 r/100 mu.

JlakTo3a mpeacTaBisgeT coboil aucaxapui, caxap, KOTOPBIA HAaXOIMTCS, MPEXKAE BCETO B
MoOJIOKEe U (hOpMUpYETCs U3 TajJaKkTO3bl U IIIOKO3bl. JIakTO3a coctaBisieT okoio 2 ~ 8% Mojoka
(mo Becy). JlakTo3a Obl1a 0OHapyskeHa B Mojioke B 1619 roxy.

XMMHYECKHE CBOVCTBA.

JlakTo3a TUAPOJIU3YETCA N0 INIFOKO3bI U I'aJIAKTO3bI.

buosiornyeckas poisb.

Y MIEKONMTAIUX CYyIIECTBYET MJIAJCHYECKas 3aBUCUMOCTb OT CBOEH Marepy,
BbIpaXEHHAsI B MOTPEOHOCTU IUTh MOJIOKO, KOTOpoe OoraTo jakTo3oi. KuieuHble BOPCUHKHU
BBIJICIISAIOT (DEPMEHT, KOTOPBI HAa3bIBACTCS JIAKTa3a, YTOOBI IIEPEBAPUTH JIAKTO3Y. DTOT (pepMeHT
pacIeIuIsieT MOJIEKYJIbI JIAKTO3bl B JIBYX IPOCTBIX CaxapoB IJIFOKO3bl U TaJIaKTO3bl, KOTOPBIE
MOTYT OBbITh MOIJIOIIEHBl BOPCHHKAaMH. Y OOJIBIIMHCTBA MIIEKOMMTAIOUIMX MPOU3BOJCTBO
JIaKTa3bl IOCTENIEHHO YMEHBIIAETCd B CBSA3M C OTCYTCTBUEM IIOCTOSSHHOIO MOTpeOJIeHus
JIAKTO3BI.

MHorue oy, npeaku KoTopsix kuiu B EBpone, 3anagnoit Aszun, Maann m HEKOTOPBIX
paiioHax Boctounoil A¢puku moaaepKuBaTh IPOU3BOJCTBO JAKTa3bl BO B3POCIYIO HU3Hb. Bo
MHOTHUX M3 3THX 00J1aCTeH, MOJIOKO TaKUX MIJIEKOIUTAIOUINX, KaK KPYIHBIM poraThlii CKOT, KO3bI,
OBI[bl UCHOJIb3YETCS Kak OOJbLION MCTOYHUK nuiy. CleqoBaTeabHO, UMEHHO Y KUTENEeH 3TUX
PErMOHOB, T'€Hbl HEIPEPBIBHOTO IIPOM3BOACTBA JIAKTa3bl CUJIBHEE pPa3BUTBHL. Y IIIOJEU, C
HEMEepPeHOCUMOCThIO JIAKTO3bl, JIAKTO3a pacUIeNseTcs, M JaeT MUILy Ul ra30J00bIBAIOLINX
OaxTepuil QIOpHI KUIIEYHUKA, YTO MOXKET MPUBECTU K B3YTHIO )KMBOTA, METEOPU3MY U JIpyTHE
YK€y IOYHO-KHILIEYHbIE paCCTPOUCTBAM.

IIpumeHeHue.

Hcrnonb3oBaHue B MHILNEBOM IPOMBILIICHHOCTH JIAKTO3bl M JIAKTO30COJAEpIKAIIUX
MOJIOYHBIX IIPOJAYKTOB, 3aMeTHO yBenuumiachk ¢ 1960 roma. Hanpumep, ee MATknid BKyc oKasal
CBOE BIMSHHE Ha MHCIOJNb30BaHME €€ B KadyecTBe craOuiau3aTopa apoMaToB U B
(dapMarieBTUYeCKON NPOMBINUIEHHOCTH. OUMIIEHHas JIaKT03a MOXET OBITh NMPHMEHEHa Kak
nuieBass 100aBkM BO Bpemsl auerhl. JlakTo3a mpuMeHsieTcs B KadecTBE (epMeHTa B
IIPOU3BOJICTBE NEKAPCKUX APOKKEN U B TMBOBAPEHUM.

JIaKkTO3a ¥ YeJIOBEK.

JlakTo3y He 3ps Ha3bIBAlOT MOJIOYHBIM caxapoM. OHa COIEpKUTCA B MOJIOKE
MJIEKONUTAIONINX U YesoBeKa. JlakTo3a, Kak M caxapo3a — aucaxapuji, TOJIbKO B €€ MOJEKyJie
BMECTO (PpYKTO3BI C TJIIOKO30W CBs3aHa rajakTosa. ['Jioko3a M rajakrtosza OTIWYArOTCS JIMIIb

B3aMMHBIM PAcIOJIOKEHUEM aToMa BOJOPOJa U TMAPOKCUIHLHON TPYMIIBI IPU OAHOM M3 aTOMOB
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yraepoaa. ONHAKO B CIOXKHBIX OMOXMMHUYECKHX MPEBpAIICHUAX MUILIM TaKOe pa3inyue UMeeT
OTPOMHOE 3HAYEHUE.

C nakT030i1 4YeI0BEK 3HAKOMUTHCS C TIEPBBIX JHEH KU3HU, TAK KAaK B MATEPUHCKOM MOJIOKE
HET JIPYTuX YTIJIeBOJOB KPOME JIAaKTO3bl. Tak e Kak M IJII0K03a, JJAKT03a MOXET «OpOAUTHY,
TOJIbKO €{ HYXKHBI JUIsI 3TOTO CBOM JIAKTO3HBIE IOPOXOKHU. Torga B MNpPOAYKTax OpoKeHUus
HAKaIUIMBAIOTCA COCAMHEHUs, MPHUAAIONINE MOJOYHBIM HAlUTKaM OcCOObIi BKyc. Jlaxke camblit
CBEXHI Ke(up C KIeHMOM Ha IPOOKE, COOTBETCTBYIOIIUM 3aBTPAIIHEMY YHCITY, YK€ MPOOBLT Ha
MOJIOKO3aBO/IE HE MEHEee YEThIPEX CYTOK. 3a 3TO BpeMs B CBEXe€ MMacTePU30BAHHOE MOJIOKO
T00aBISAIOT KEPUPHYIO 3aKBACKY, TEPMETHYHO 3aKPBIBAIOT €r0 U BBIACPKUBAIOT MPU KOMHATHON
Temreparype 6oiee cyTok. MOJIOKO CBEPTHIBAETCS, €0 OXJIAXKAAIOT U BBIACPKUBAIOT €IIE OKOJIO
CYTOK, CMEHa TeMIIepaTyp BeAECT K M3MECHEHUIO TUIIA OPOKEHUS — MOJIOYHOKHCIIOE TICPEXOTUT B
CIIUPTOBOE.

Pu6o3a. Jlezokcuprbo3sa.

Pu6o3a, MmoHOCaxapua u3 rpynmsl meHTo3 (ampaomnento3). B¢ ¢popmyna CsHioOs. Pubosza
YHUBEPCATBHBIA KOMITIOHCHT BCEX JKUBBIX OPTaHH3MOB.

Duszndyeckrue CBOMCTBA.

becuBeTHbIE KpHUCTAJJIBI, JIETKO PAaCTBOPUMBIC B BOJAC U UMCHOIIIUEC ClIaaKui BKYC.

CozaepxaHue B IPUPOIE.

MoHocaxapuapl € MATbIO aTOMaMU yriepoja M NATbIO aTOMaMM KHCJIOpoJa He
BCTPEYAIOTCS B MPHUPOJE B CBOOOAHOM BHUIE, HO SBJISIIOTCA Ba)KHBIMH COCTaBHBIMH YaCTAIMHU
OJIUTO- M TOJMCAaXapHIOB, COJIEp)KALIUXCS, Hampumep, B JpeBecuHe. B ¢opme nporennon
(OeTKOBBIX COEMHEHUI) TIEHTO3bI HAXOATCS B KOXKE U CIFOHHBIX JKeJe3ax KMBOTHBIX. Pubo3a
IpeJICTaBiIsIeT cCO00M MPOCTON YIJIEBOA, caxap C MATHIO YIVIEBOAHBIMU rpynnamu. OHa sBIseTCS
YTIEBOIHOM OCHOBOM prboHykienHoBoi kucnoTsl (PHK) u ne3okcupnboHyKI€MHOBOM KUCIOTHI
(IHK), a Takke OCHOBHBIM HWHIPEIMEHTOM, MCIIOJIB3YEMbIM OPraHU3MOM Ui CO3/aHUS
Mmosiekyibl AT®. Ona sBiseTcs HEOTbemJIeMOM dacThio puboduaBuHa (BUTamMHHa Bj) u
HYKJIEOTH/IOB.

buonoruueckas poib.

OHa BXOAWT B COCTaB BAXHEHUIIUX COCIUHEHUNH — PUOOHYKICHMHOBBIX KHUCIOT,
HYKJICO3UI0OB, MOHO- M IMHYKJICOTHIOB, OCYIIECTBISIONIMX B KJIETKaX MepeHoC WHpopMauu u
SHEpPruM, a TakKe HEKOTOPhIX KOYEPMEHTOB U OaKTepUaAIbHBIX MOJIMCAXapUIOB.

He3okcupubo3a - TpoOCTOi  yrieBoa (MOHOCaxapuni), COACpX AU Ha  OOHY
THJIPOKCHWIIBHYIO TPYIIy MEHbIIe, 4eM pubo3a. J[e30kcupnb03a BXOAUT B COCTAB YIJIEBOIHO-
docdarnoro ckenera monekyn JIHK. Hykmeo3uapl - TIUKO3UABI, B COCTaB KOTOPBIX BXOIST

MypUHOBOE WJIM NUPUMUIUHOBOE OCHOBAaHHME U YrieBoJ pubo3a WM Je30KcupuOo3a.
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HYKJ'ICO?)I/II[BI COACPIKATCA BO BCEX IKHUBBIX OpraHudMax B HYKICHHOBLIX KHCJIOTaX H
HYKJICOTH AAaX.

HurepecHble dhakThL

Her HHKakuXx COMHEHMH B TOM, UYTO JONOJIHUTENIbHOE YyHoTpeOieHue pulo3bl
CYIIECTBEHHO IIOMOTaeT BOCCTAHOBJICHHIO B CEPACYHOM MBIIIIE M CKEJIETHOM MYCKYJaType
HHEPreTUUECKUX 3alacoB, YTPAUYEHHBIX B XOJE H3HYPUTEIbHBIX TPEHHUPOBOK, IIPU TAKEION
¢u3nueckoil paboTe WM MPU HUIIEMUYECKHX COCTOSIHHUAX, KOTJa COKpAIlaeTcs MOCTYIUICHUE
KHACIIOpO/a B TKaHU. Takoe CWJIbHOE BIUsHHE pPHOO3bl OOYCIOBIEHO TEM, YTO B TKaHAX
HeslocTaeT (epMEHTOB, HEOOXOAMMBIX JUIsl €€ OBICTPOro CHHTE3a, KOrga B 3TOM €CTh
noTpeOHOCTh. BocloiHEeHHEe SHEpPreTMYecKuX 3alacoB 3aMeNsIseTcsl, KOIZIa PAacXOoIyHTCs
6onbime konuuectBa AT®. B pesynbrare 3anacst AT® u npyrux coenuHeHuil, HEOOXOIUMBIX
JUIA €ro 3aMelleHus, yMeHbIIarTcs. Bce 310 00bscHseT, moyeMy aTiieThl 4yBCTBYIOT ceOs
YCTaBILIMMH B TEYEHNUE HECKOJIBKUX JHEU 110CIIE MHTCHCUBHON TPEHUPOBKHU.

JloKHBI T MBI IPUHUMATH prb03y? Pubo3a - 3T0 HaTypalbHBIN YIIIEBO, 00JIaTat0NTIHA
MHOTHMH Ba)XHBIMH (DPU3UOJIOTHUECKUMH (DYHKIMSMUA M BIUSIOMIMNA Ha METAa0ONIM3M W CHHTE3
BOJIOKOH. Ho Hanmuume ero B HamleM oOpraHu3Me oOrpaHudeHo. Pubo3a MoxeT oka3arhb
HEOLICHNMYI0 NnoMoIb. OHAKO, B HAyYHOW JIMUTEpAaType NMOKa HE CYLIECTBYET NPAKTUYECKOTO
PYKOBOJICTBA 110 NMPUMEHEHHUIO 3TOM T00aBKH - TO €CTh, TOrO, KaK €€ HCIOJIb30BaTh, B KaKUX
KOJIMYECTBAaX, B KAKOE BPEMS M KaKUX pe3yJIbTaTOB CIEAYET OKUAATh.

Caxapo3sa.

Monekynsaprast ¢opmyna Ci2H22011. Caxaposza — CTONOBBIM caxap, MHOIydaeMblid U3
caxapHOW CBEKJIbl, TPOCTHHKA, a TakXe KOPUYHEBBbIN caxap, yepHas mnatoka. Coxmepxurcs B
HeOOJIBIIOM KOJIMYeCcTBe B oBollax U (pykrax. Caxapos3a mpecTaBUTENb JUCaXapUa0B Kiacca
yraeBonoB. E€ Moisiekyna COCTOMT M3 B3aUMHO CBSI3aHHBIX OCTAaTKOB MOJIEKYJI TJIHOKO3BI U
(bpPyKTO3BI.

[Tpy uccnenoBaHWM XMUMHUYECKHUX CBOMCTB caxapo3bl MOKHO YOeAUTbCs, 4YTO ISl Heé
XapaKkTepHa peaklys MHOTOaTOMHBIX CHHPTOB — 0Opa3oBaHUE SIPKO-CMHETO pacTBopa Mpu
B3anmojeiictBun ¢ ruapokcuaom menu (II). Peakmuro cepeOpsiHOTO 3epkana ¢ caxapo3oi
ocyliecTBUTh He yaaércs. CenoBaTeNIbHO, B €€ MOJIEKYJIE UMEIOTCS TMAPOKCUIIBHBIE TPYMIIHI,
HO HET aJIbJIETU/IHBIX.

duznueckre cBOMCTBA.

Caxapo3a sBJIseTCSl OpraHM4eCcKOe COEAMHEHNE, IINPOKO U3BECTHBIM KaK CTOJIOBBIN caxap
U MHOTJa Ha3bIBaeTCs caxaposoil. benblil, 6e3 3amaxa, KpUCTAIIMUECKUI MOPOIIOK CO CIAIKUM
BKycoM. Ymucras caxapoza — O€CHBETHOE KpHCTANIMYECKOE BEIIECTBO CJIAJKOrO BKYycCa,

pacTBOpuMOe B Boje. IlnmoTHocTh 1,587r/cMm’. TemnepaTypa mnasinenus 186°C. PacTBopuMOCTS

20



B Boze 2000r/1 (25°C). Ipu Temnepatype 190-200° mpeppamaercs B 6ypyro mMaccy (Kapamesn)
C BBIIENEHHEM BOAbl. Kak u apyrue yrieBoisl, caxapo3a Cropaer 10 JUOKCHIA Yriepojaa u
BOJBbI.

XUMHUYECKHE CBOVMCTBA.

BaxmHeliliee XUMHYECKOE CBOHCTBO C€axapo3bl — CIHOCOOHOCTh B HPUCYTCTBUH
MUHEPATBHBIX KUCJIOT M MPU MOBBIIICHHON TeMIIepaType MoABepraTbes TUAPOIU3Y:

Ci2H22011 + H20 = CsH1206 + C¢Hi1206

(caxapo3sa + Boja = TIr0K03a + ppyKTO3a)

HaxoxxaeHue B Mpupoae.

Caxapo3a BXOJIUT B COCTaB coKa caxapHoil cBekJbl (16-20%) u caxapHoro TpoctHuka (14-
26%). B HeOonpImIMX KOJIMYECTBaX caxapo3a BMECTE C TJIFOKO30M CONEpKHUTCS B IIOAAX W
JMCThSIX MHOTUX 3€JIEHBIX PACTCHUH.

Hctopus caxapa.

IlepBoe mpOM3BOACTBO caxapa M3 CAXapHOro TPOCTHHUKA cocTosuiack B Muauu. BowHbI
Anekcanapa Bemmkoro cooOmmMiaM, 9YTO BWACTH M, KOTOPBIM MPOU3BOIUTCS 0e3
BMeNIaTensCTBa Muesbl. M caxap ocTaBalics SK30THYECKUM MPOAYKTOM B EBporie, moka apadbl HE
Havanu npou3BoauTh ero B Curnminu u Vcmanuu. Tonbko mociie KPecTOBBIX MOXOJIOB caxap
HavaJl KOHKYPHUPOBATh C MEJIOM B Ka4eCTBE MoJIcIacTuTels B EBpore.

ITpumenenue caxapa.

Caxapo3za sBI€TCS CaMbIM M3BECTHBIM YTJEBOJOM 3a €€ POJb B IUTAaHUM YEIOBEKa.
PaduHupoBaHHBINH caxap TOJIbKO MEPBOHAYAIBHO OBLI POCKOIIBIO, HO B KOHEYHOM CHETE CTall
JIOCTaTOYHO JIEIIEBBIM U OOBIYHBIM HPOAYKTOM. Caxap OCHOBHOH 3JI€MEHT B KOHJUTEPCKOMN
OpoAyKIMK U Jaeceprax. Caxapos3a UMeeT BaXXHOE 3HAUEHHUE JJISl CTPYKTYpPbl MHOTMX MUIIEBBIX
IPOAYKTOB, B TOM YHUCIIE TIEYEHbsI, TOPTOB, IUPOTOB, KOH(DET, MOPOKEHOTO, IIEPOETOB U T.A. ..

buonoruueckas poib.

Caxapo3a JIerKo yCBauBaeTCsl B OpraHU3Me, YTO MPUBOAUT K OBICTPOMY POCTY TJIFOKO3bI B
KPOBH IIOCIE€ TpUeMa MUIIM. 3JI0yHOTpeOJIEHHE caxapo3bl CBA3aHO C HEOIAronpUATHBIMU
NOCHEACTBUSIMU Ui 370poBbi. Haubonee pacnpocTpaHEHHBIM SBIIsSIeTCSI Kapuec 3yO0OB.
Paszpymienne 3y00B, CBA3aHHOE C MOTpeOJEHHEM caxapa OINacHO JuIs 3A0poBbsi. MHorue
CJIBIILIAJIN, YTO caxap MOJKET IPHUBECTU K 00pa30BaHMIO MoJocTel B 3yOax. XoTs caxap cam Io
cebe He oOpa3yeT MOJOCTH, TO OTCYTCTBHME YMCTKHM 3yOOB IOCTE €lIbl caxapa WU APYTUX
IPOAYKTOB MOXET K 3TOMY HpuBeCTH. PeOEHOK, KOTOpBIH ymoTpediaseT MHOro caxapa M He
YUCTUT 3yOBl Ha PETYISIPHON, OCHOBE MOJIBEPKEH MOSIBIICHUIO IOJIOCTEN B 3y0ax.

bakrepun momnoctu pra, )KMBYIIME B 3yOHOM Halyle, IPU U30BITKE Caxapo3bl, YCUIMBAIOT

MeTaboJIM3M caxapa JIFo0oro (He TOJBKO caxapo3bl, HO W TJIFOKO3BI, JJAKTO3bI, (PPYKTO3bI, HO U
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KpaxmaJia) B MOJIOYHYIO KHCIOTY. BbIcOkast KOHIIEHTpalus, KOTOpOi BEAET K AEMUHEpaIU3alluu
MOBEPXHOCTH 3yOOB, YTO MPHUBOIUT K KapHuecy. BpIcTpoTa, ¢ KOTOpO# caxapo3a IMOBBIIIAET
YPOBEHb TJIIOKO3bI B KPOBH, MOXET BbI3BaTh NMPOOJIEMBI y JIOACH, CTPAJAIOUIMX CaxapHbIM
TMabeToOM.

Juaber, Oosie3Hb, KOTOpas 3acTaBisieT OpPraHu3M YycBauBaThb caxap Iuloxo. Jluaber
BO3HUKAET, KOrJa pa3pyllaloTcsi Teja KIETOK, NpOAyLMpYHIMX HHCYIMH. Haxomienue
TJIIOKO3BI B KPOBH, MOXKET BBI3BAThH JIBE MPOOJIEMBI: B KPAaTKOCPOUHOW NEPCHEKTHBE, KIETKaM
HAaYMHAECT HE XBaTaTb DJHEPIUHU, B JOJIOCPOYHOM IEPCHEKTUBE, IOCTOSHHO IOBBILICHHBIN
YPOBEHb TJIIOKO3bl NPUBOAMT K IOBBILEHUIO KHUCIOTHOCTH KPOBH, MOBPEXKIECHUIO MHOIMX
OpraHoB, BKJItOUas Ij1a3a, IOYKU, HEPBHI U CEP/LIE.

CrnencTBueM TOBBIIICHHOTO COJEPYKAHMS caxapa B KPOBH SIBIISICTCS U Takas O0JIE3Hb Kak
nojarpa. Bo3HUKHOBEHHE MOJIarpbl CBA3aHO C U30BITOYHBIM IPOU3BOJCTBOM MOUYEBON KHCIIOTHI.
[Tuma, Ooratas caxapo3oil MOXKET HNPHUBECTH K IOJAarpe, Tak Kak OHa IOBBIIMIAET YPOBEHb
MHCYJIMHA, YTO IPEJOTBpALIAET BbIIECICHUE MOYEBOW KHUCIOTHI M3 opraHuzMa. KoHIeHTpanus
MOUYEBON KHUCIIOTBI B OpPraHU3ME YyBEJIWYUBACTCS, B TOM YHCIE M KOHLEHTpalus MOYEBOU
KHCIIOTBI B XUAKOCTSAX OpraHu3ma. ModeBas KHCJIOTa HA4MHAET BbINANATh B OCAZOK B BUIE
KpucTaiioB. MccienoBarenu HaxoIAT CBsI3b MEXKIY  YacThIM YHOTPEOJIEHHUEM CIIAAKHX
HAIIUTKOB C BHICOKUM COZIepKaHHEeM (PPYKTO3bI U POCTOM CIIy4aeB MPOSIBICHUS [101arphl.

B 2003 romy, Opranuzamus O0benuHeHHbIx Hamuii moaroroBusia T0KIad, COCTaBICHHBIN
rpynnoil u3 30 MeXAyHapOIHBIX 3KCIEpPTOB. I'pymnma 3KCrepToB 3asBUiIA, YTO OOIIEe YHCIO
CBOOOJHBIX CaxapoB (BCEX MOHOCaXapuJOB U JUCAXapuoB), NO0OABIEHHBIX B MPOAYKTHI OT
MPOU3BOJIUTENIEH MM IOBapoOB, a TAaKXKE CaxapoB, €CTECTBEHHO NPUCYTCTBYIOIUX B MeEJE,
cuponiax M (PYKTOBBIX COKax HE€ JOJDKHA cocTaBisATh Oozee 10% mnoTpebneHust 310pOBOTO
yenoBeka. OO11ee YuciIo yriieBoI0B JIOJKHO COCTABIATh OT 55% u 75% notpediaeHus.

HauGosbiie  KOJIMYECTBO TPOCTHHUKOBOIO caxapa IOCTYHNaeT M3 CTpaH C TeIUIbIM
KJIMMAaTOM, TakuX Kak bpaswnus, Uunus, Kurait, Tannang, Mekcuka u ABctpanus.

CBeKoOJIbHBIN caxap MOCTyHaeT U3 PErHoHOB € 0oJjiee XOJOIHBIM KIMMAaTOM: CEBEpO-
3amagHoii u Bocrounoit EBpomnbl, CeBepHoil fImoHuu, a Takke W3 HEKOTOPBIX pallOHOB
Coenunennsbix IITaros (B ToM uncne Kanudopuus).

®pykTo3a.

O®pykro3za (CsHi1206)  (mmomoBwlii unu  (QPYKTOBBIM caxap) - OJIWH M3 OCHOBHBIX
VCTOYHUKOB YTJIEBOJOB, U30MEP IIIOKO3bl, OTHOCUTCS K I'PYIIE MOHOCAXapHIOB U SBISAETCS
KETOTeKCO30M M OJHHMM M3 CaMbIX BaXHBIX IPUPOAHBIX caxapoB. OHa He MOXKET
HEMOCPEACTBEHHO YCBauBaThCs OPraHU3MOM 4YEJIOBEKa, MO3TOMY B IIpolecce 0OMeHa BEIeCTB

npeoOpa3yeTcs B TIIFOKO3Y.

22



[Tonyyenwue.

®pykTo3a — MOHOCaxapul. PpyKTo3a BMECTE € IIIIOKO30M COACPKUTCA B CIAAKUX ILIOAAX
1 MEne. XOpoIIO YyCBauBaeTCs Opranu3MoM. OpyKTo3y MOIYy4YarT THAPOIU30M caxapo3bl. [lo
COCTaBy TIIIOKO3a — MOHOCAXapuJ, MOJTHOCTBIO CXOXKHUH C IIIFOKO30M, HO OTIMYHBIN 10 CTPOEHHUIO.
Kpome monoBoro u ¢ppykroBoro caxapa, ppyKkTo3y MOKHO Ha3BaTh M I[BETOUYHBIM CaxapoM: U3
HEeKTapa MYEIbl MepeHocAT 3ToT yriaeBox B MEx. Koneuno, n3 ména (pykro3y H3BIEKATh
HEBBITOJHO, TOpa3f0 MpoIlIe U JACUIeBIIe MOABEPraTh COOTBETCTBYIOLIEH 00paboTKe OOBIYHBIN
CBEKJIOBUYHBII MM TPOCTHUKOBBINM caxap. Y CTaHOBIIEHO, YTO B JICKaPCTBEHHBIE CBOMCTBA MEna
CBOIO JIETITY BHOCHUT U (PPyKTO3a.

CopaeprxaHue B IPUPOIIE.

B mpupone ¢pykro3za B CBOOOJHOM BHIE COAEPKUTCS BO MHOTHX CIENBIX (PpyKTax,
srofax u Méne. B cBA3aHHOM BHJE IIIOK03a U (PPYKTO3a COEPIKATCS B AMCAXapUIe — caxapose.
B cBs3anHOM BHAe (pyKTO3a BXOJUT B COCTaB HMHCyNMHA. [l ycBoeHHs (pYKTO3BI, HE
TpeOyeTcsi MHCYJIHH, ITO3TOMY OHAa MOKET BXOJIUTh B COCTAaB JAMA0CTUYECKHX MPOIYKTOB. ITO
OpUpOAHBIA caxap. OO0iagaeT KpaxMalomnoJ0OHBIMA CBOWCTBAMH U COJCPKHUTCA B KIyOHSX
reopruHa, IUKOpHs, a Tak K€ B HEKOTOpBIX Bojpopocisx. OHa MMeeT NMPUATHBI BKYC M B
Ka4yecTBE 3aMEHMTEINS caxapa CHUKAET KAJIOPUHHOCTh MUK, [1J1s1 3J0POBBIX JIFOJIEH, TOTHOCTHIO
3aMEeHATh caxap Ha (pyKTO3y He pekoMmeHayercs. Merabonm3m (PYKTO3bI TPOMCXOTUT B
OCHOBHOM B TI€YCHH - (PPYKTO3a NPEBPAIIACTCS B XKUPHBIC KHCIOTHI, YTO MPH OOJBIIOM ee
yHOTpeOJIeHMH MOJKET TNPHBECTH K OXHUpeHHIo. B medeHum ¢pykTo3a ropasno Jjerde, 4em
[JII0KO3a TpeBpamiaeTcss B IiMKoreH. dpykrosa 3aaepKHUBAeTCs HE TOJbKO IEYEHbIO, HO
YCHJICHHO YTHIIU3UPYETCS U IPYTHMHU CHCTEMaMH.

dusnueckre cBOMCTBA.

®pykTo3a MpeAcTaBiIseT co0oil Oenble KpUCTANIbl, OYeHb clajkue Ha BKyc. OHa B /Ba
pasa criame caxapo3bl U B TPH pasa ciaule riroko3sl. @pyKkTo3a, B OTIAYME OT APYTUX Caxapos,
XapaKTepU3yeTCsl CPaBHUTEIBHO HEBBICOKOM CTOMKOCTBIO, B pE3yJbTaTE€ 4YEro HAaYMHAET
YAaCTUYHO U3MEHSTHCS YXKE MPU NPOJOJIKUTEIIbHOM KUIISTYEHUH.

XMMHYECKHE CBOMCTBA.

@®pyKT03a B HEKOTOPBIX PEAKLIMIX MPOSBISET BOCCTAHOBUTENBHBIE CBOMcTBa. Hanmnuue B
e€ cocTaBe KeTOHHON ()YHKIIMOHAIBHOM IPYIIIBI 00YCIIOBINBAET KETO-EHOJIBHYIO TayTOMEPHIO.

buonormnyeckas poJsb.

®pyKT03a MOXKET OBITh OCHOBHBIM HCTOYHHKOM YTJIEBOJIOB Ui OOJIHBIX CTPaaolIuX
caxapHbiM nuabetoM. Tak kak (ppykTo3a mpHMEpHO B J[Ba pasa Clialle caxapa, KOJIHYECTBO
caxapa MOXXHO NOHU3UTH Ha 30-50%. DTo mMeeT pemiaroiiee 3HaAYEHUE, KOTAA Pedb HUIET O

pa3HbIX TUETHYECKHUX MPOIYKTaX, MPH MPUTOTOBICHUH KOTOPHIX (PYKTO30i1 MOKHO 3aMEHUTH
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HCKYCCTBEHHBIEC CJIaJIKM€ BEILeCTBA, YacTO OKa3bIBAIOUIME OTPHUIATEIbHOE 3HAuYe€HUE Ha
3nopoBbe. Dpykroza ocobeHHO 3PGEeKTHBHA B MUTAHUM JIFOACH, CTPANAONUX JTHA0ETOM,
KeT4eKaMeHHOW  OOJIe3HBIO,  aTEpOCKIEPO30M,  HIIEMHUYECKOH  OOJe3HbIO  cepla,
AIUIEPTUYECKUMHU U CTOMATOJIOTHYECKUMU 3a00JIeBaHUSIMH, OKUPEHHEM, a TaK)Ke CIIOPTCMEHOB,
MOKUJIBIX JIFOJIeH U ieTell. MenuKky cuuTaroT, 4To GpyKTo3a MoJIe3Hee, YeM caxapo3a U IIII0K03a.
@OpyKTO3a MOMOTAET OPraHU3My YeJIOBEKa MPH UINTEIILHOM COCTOSIHUN HANpsHKEHUS: BOKICHUU
aBTOMOOWMIIA, criopTe U T. A. PpyKTo3a ycKOpseT MeTaboIu3M aJKOrojisi B OpraHMu3Me 4eIoBeKa,
CcTabUIU3MpYeT YpOBEHb caxapa B KpOBH, yKpermisieT uMmyHuteT. [lo Bkycy, ¢ppykrosa maio
OTIIMYAETCS OT caxapa M He MMEeT MPUBKyca, OHA 0e30MacHa ¢ TOUKH 3pEHUsl KapHueca, XOpOIo
pacTBopsieTCsl W XapaKTepuU3yeTcss OTCYTCTBHEM IOOOYHBIX sBIeHHH. DpyKTo3a XOpOIIo
pacTBoprMa B BOJE, IOATOMY MOXET HCIOIb30BAThCSA [UIS MPUTOTOBICHHUS HANHUTKOB H
neceptoB. OHa XOPOIIO YCBaWBAETCSl OPTaHU3MOM, HE OKa3bIBask BPEITHOTO BIMSHUS HA 3/10POBbE
U HE BBI3bIBasi MOOOYHBIX SBICHUI.

[IpumeHeHue.

@®pykTo3a, Kak KOMIUIEKcooOpa3oBaTelb IpPUMEHSETCs B TEXHUKE 00paboTKH
noBepxHocTel MeTauioB. Pochatel PpyKTO3bI 3aHUMAIOT BUTHOE MECTO B OMOXUMUH.

Hekoropele a30THbIE COEAMHEHUS (QPYKTO3bI HMEIOT MHTEPEeCHbIE CBOMCTBA, Kak
JYUIMCTHIE BEIIECTBA.

@®pyKkTo3a ycBaMBaeTcs Jy4llle caxapo3bl U OTJIMYaeTcs OoJblIel ciaasocThio. Bricokast
CJIAZOCTh (PYKTO3bI MO3BOJSIET HCHOJIb30BATH MEHBIIUE €€ KOJIMYECTBAa JUIl JOCTHXKEHUS
HE0O0XOIMMOTO YpOBHS CIaJ0CTH MPOJYKTOB M HANUTKOB M TaKMM 00pa3oM CHU3UTH oOIee
noTpedJieHne caxapoB, UYTO HMMEET 3HAueHHWe TMpPH TIOCTPOCHHWH TIHIICBBIX PAIMOHOB
OrpaHWYeHHOU KanopuitHocTH. M30BITOK caxapa (caxapo3bl) OKa3bIBa€T BIUSHHE Ha KUPOBOU
0oOMeH, yCUIIMBast )KUpooOpa3oBaHue. Y CTAaHOBIIEHO, YTO MPU U30BITOYHOM IOCTYIUIEHUH caxapa
YCUJIMBAETCs TIPEBpAIICHHE B )KUP BCEX MUILEBBIX BEIIECTB (Kpaxmalia, )Kupa MUK, YaCTUYHO U
Oenka). Takum 00pa3oM, KOJWYECTBO MOCTYMAIOMIETO caxapa MOXET CIYKWTh B H3BECTHOU
CTeNeHH (aKTOpOM, pPETYIHUPYIOMIUM >KUPOBOHl oOMeH. OOunpHOEe mOTpebieHne caxapa
NPUBOJIUT K HApYIICHUIO OOMEHa XOJECTEPHHA U MOBBIIICHUIO €r0 YPOBHS B CBIBOPOTKE KPOBH.
N30bITOK caxapa OTpHUIATEIbHO CKa3bIBAaeTCS HAa COCTOSIHUM M (DYHKUMH KUIIEYHOH
MUKpoGopel. [Ipm 3TOM TOBBIIAETCS YACNBHBIH BEC THHJIOCTHBIX MHKPOOPTaHH3MOB,
YCHIIMBAETCSI MHTEHCUBHOCTh THHJIOCTHBIX TPOIIECCOB B KHUIIEUYHUKE, PA3BHBACTCS METCOPH3M.
Y CTaHOBIIEHO, UTO B HAUMEHBIICH CTETIEHU BCE 3TH HEAOCTATKU MPOSBIAIOTCS MPU MOTPeOICHUN
(bpyKTO3HI.

VYuutbiBas MHOTHE MOJIOKUTEIbHBIE CTOPOHBI (PYKTO3bI, OCOOCHHO OJaronpusTHOE €€

BJIMSTHUE HA KUPOBOM U XOJECTEPUHOBBIN OOMEH, BaKHYIO pOJib B MPO(UIAKTUKE U CHUKEHUU
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Kapueca 3y0o0B, 11€71€CO00pa3HbIM CUMTAETCS PAaCIIMPEHNE UCTIONB30BaHUs (PPYKTO3bI B TUTAHUU
IIyTEM YBEIMYEHMS BBIIYCKA KOHIUTEPCKUX M3LCIMA M IPOXJIAJAUTEIbHBIX HAIUTKOB,
coJepKalmx PPyKTO3y BMECTO caxapo3bl. YKa3aHHbIE IMPOIYKTHl MOTYT OBITh PEKOMEH/I0BaHbI
B IIEPBYIO O4Y€pENb B JIETCKOM IIUTAHUU U B IUTAHUU TIOKUIBIX JHOLCH.

Becpma mepcneKTMBHO U pealbHO HCHOJIB30BAHUE TIIHOKO30()PYKTO3HOIO CHpoIa WIH
KyKypy3HOTO caxapa. DTOT HOBBIA caxap IIMPOKO HCIOIB3YIOT B psijie 3apyOeKHBIX CTpaH.
Pa3BuBaeTcss mpou3BOACTBO KHUAKOrO caxapa U3 KyKypy3bl B AuHrinuu, ®panuuu, OPI' H
SAnonun. ['1IOKO3HO-QPYKTO3HBIM CHUpON HpPUMEHSETCs BMECTO OOBIYHOIO caxapa B
IPOM3BOJICTBE MOPOXEHOI'0, CIAJAKHX CBIPKOB, KOHJIUTEPCKUX H3/A€IHH, Oe3alKoroibHbIX
HAIIUTKOB U JIp.

HurepecHble dhakThL

B  XKypnane xnuamueckux wuccnepoBanuii  (Journal of Clinical Investigation)
ony6aukoBaHa nocneqHss padota [lutepa Xasena ¢ xoyuieramu. JleifictBue Gpykro3sl Ha cebe
UCHBITBIBAIN 16 MyX4uH U 16 KEHIMH, KOTOPBIX MOJEININ Ha 2 CMEIlIaHHble rpyIibl. Bce onn
— mroad ¢ u30bITOYHBIM BecoM. CHavajga WX TOCAaWiIM Ha 2—HEACIBHYIO CTpPOTO
cOaJaHCUPOBAHHYIO JUETy C OAMHAKOBBIM Ui BCEX COCTAaBOM O€JIKOB, HMPOB M YIJIEBOJOB,
na0bl IPUBECTH B HOPMY ITOKAa3aTeNu JUMHUIOB U XOJEeCTEpPUHA B KPOBU M UCXOAUTH U3 PABHBIX
naaHbIX. Cremyronue 10 Hemenb JIF0IM U3 TIEPBOM TPYIIIBI YIIOTPEOIISUIA HAMUTKY C TIIFOKO30H, a
u3 BTOpo — C (pykrozoii. B 00oux ciyuasx HanmuTku obecrneunBaivn 10 25% THEBHOU
PHEpPreTuuecKko mnorpedHocTH. B pesynprare sKcmepuMeHTa JOAM B 00euX rpymnmax
HOMPAaBUINCh OJUHAKOBO — MPUMEPHO Ha 1,5 Kr, HO TOJBKO Yy TeX, KTO YMOTPeOIsiI
noJicianieHHble GPYKTO301 HAIUTKH, YBETUUUIICS 00bEM BHYTPUOPIOIIHOIO KHpa. ITOT KHUP Ha
KMUBOTE W3BECTEH TEM, YTO YBEIMYMBAET PUCK PaHHEH CMEPTH, W M30ABUTHCS OT HEro OYEHBb
TPYAHO. AHaIM3BI J10/IeH, MPUHUMABLINX (PPYKTO3Y, MOKA3aJId YMEHbIIEHUE YyBCTBUTEIBHOCTU
K UHCYJIMHY U PE3KO€ MOBBIIIEHUE COACP)KaHUS XO0JIeCTepuHa U JIUIUIOB B KPOBH, UTO SIBIISIETCS
NPU3HAKOM METa0O0IMYECKOT0 CHHAPOMA. A OH, B CBOIO OUYepellb, YBEIMINBACT PUCK WH(PAPKTOB
U IPYTHX CEPICYHOCOCYTUCTHIX 3a00IeBaHUH.

Jlo storo MomeHTa (pyKTO3a CUMTAIACh YNAYHBIM M TIOJE3HBIM JJIS  3/I0POBbS
caxapo3aMEeHMTeNeM, KOTOPBI MpeJyiaraad HaM U JUEeTOJIOTH, U BpauH Ui YMEHbIICHHUS pUCKa
pa3BuTHsa Juabera U CEpAEYHOCOCYAMCThIX 3aboneBanuil. [locnegnue wuccinenoBaHus
MOKA3bIBAIOT, UTO caxap OCTAETCSl caXxapoM B JTHOOOM BHUJIE.

Lentron03a.

[lemmono3a opranuyeckoe coeaunenue ¢ opmynoit  (CsHioOs)n, mnonucaxapun,
COCTOALIMM M3 JIMHEHHOM LIENOYKH OT HECKOJBKMX COTEH 10 0oJyiee AECATH ThICSY OCTATKOB

TJIFOKO3BI. HCJ'IJ'IIOJ'IOSa OIWH M3 MOJIMCAXapUuIA0B CJIOXKHOI'O CTPOCHMU. OTnuume MeI0Io36l OT
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Kpaxmaja B XapakTepe COWICHEHHUS IUKIMYEeCKHX (ParMeHTOB TJIIOKO3bl, M3 KOTOPBIX
oOpa3oBaHbl 00a monmcaxapuja. B 1e10M B TMTAaHTCKUX MOJIEKYJaX LEJUII0NI03bI (KISTUYaTKH)
OoJibllle JIMHEHHBIX, @ HE Pa3BETBIEHHBIX KaK B Kpaxmalie y4acTKOB. llemouka Iesuirosio3sl
UMeEeT BUJ HUTH, CIIMpaieo0pa3HO 3aKpyUEeHHOM BOKPYT CBOEH OCH M YJEP>KUBAEMOU B TaKOM
MOJIO’KEHUU BOJIOPOIHBIMU CBSI3SIMHU THAPOKCUIIBHBIX OCTATKOB IITFOKO3BI.

CozaeprkaHie B IPUPOIIE.

[{emnrosio3a CTPYKTYpPHBIA KOMIIOHEHT KJIETOYHOM CTEHKHM pacTeHuil. HexoTopble BHIIbBI
OakTepuil BeIIEIAIOT e€ B popme OuorieHoK. Llemmrono3a sBisieTcss caMbIM pacipoCTpaHEHHBIM
opranm4eckum coeauHeHuemM Ha 3emse. Ona cocrtaBisieT okoino 33% OT Macchl Bcex
MPOU3BEIEHHBIX PACTEHUSIMH OpraHuYecKux BemecTB. ColepkaHue 1EUTI0I03bl B XJIOMYaTHUKE
coctasisieT 90%, a B apeBecune coctasisieT 40-50%. Llemntonos3a siBasieTcs rIaBHOM COCTaBHOM
YacThI0 000JI0YEK PACTUTENBHBIX KIETOK, 00pa3yeTcsl B paCTEHUSIX B pe3ysibTare (OTOCUHTE3A.

BONbIIMHCTBO ~ MJIEKOMHUTAIOIIMX  HMMEIT  OYEeHb  OTPaHHUYEHHYI0  CIIOCOOHOCTH
nepeBapuBaTh MHUILEBbIE BOJIOKHA, TaKME KaK IEJUTI0NI03a. HekoTopwie »KBayHbIE >KUBOTHBIC,
TaKMe KaK KOPOBBI U OBIIbI COJIEPXKAT OINpeeTICHHbIE CUMOMOTHYECKUE aHadpPOOHbIE OaKTepuu
BO (uiope pyOua, u 3Tu O6aKTepuu MPOU3BOAAT (HEPMEHTHI - LEJUIIONA3bl, KOTOPhIE MOMOTAOT
MUKpPOOPTaHU3MaM pa3pylIaTh IEJTI0JI03y. AHATOTHYHBIM 00pa3oM, TEPMUTHI COJEp)KaT B
CBOEM OpraHU3ME MPOCTEHINX KIYTUKOHOCIIEB, KOTOPHIE MPOU3BOIAT Takue (HEPMEHTHI;
KOTOpBIE€ COJIepKaT OakTepuu MJisi TepeBapUBaHUs IEJUTIONI03bI. HekoTopbie TEpMHUTBI MOTYT
Tak)Ke MPOU3BECTH CBOM COOCTBEHHBIC IIEJUTIONA3bl. [ puOBI, KOTOpHIE B MPUPOJE OTBEUAIOT 32
nepepaboTKy MUTATEIbHBIX BEIIECTB, TAK)KE B COCTOSHUU PACHICTUIATH MOJIEKYJIBI [EJUTFOIO03bI.

dusnueckre cBOMCTBA.

[lemtrono3a - BOJOKHUCTOE BEIIECTBO, HEPACTBOPUMOE HH B BOJIe, HU B OOBIYHBIX
OpraHMYeCcKUX pacTBopurtensix. PactBoputenem e€ sBnserca peaktuB llIBeiinepa — pactBop
ruapokcuaa meau (1) c ammuakom, ¢ KOTOPHIM OHA OTHOBPEMEHHO M B3aUMOJICHCTBYET.

XMMHYECKHE CBOVWCTBA.

OpnHo u3 Hambosee XapaKTEepHBIX CBOMCTB IIEJIIIOJI03bI — CIIOCOOHOCTHh B MPHUCYTCTBUU
KHUCTIOT MOJABEPraThCsl TUAPOIU3Y ¢ 00pa30BaHUEM TIIIOKO3bL. [HApONIU3 1eTon03a IpoTeKaeT
cryneH4aro. CyMMapHO 3TOT IPOLECC MOKHO BBIPa3UTh TaK:

(C6H1005)n + nH20 = nCsH 1005

(memmroio3a + BoJia = TIIFOK032)

Tak kak B MOJICKYJIaX HCJIIIOJI03bl MUMCIOTCA THAPOKCUIIBHBIC TPYIIbLI, TO IJIA Heé
XapaKTepHBl peakiuu JTepupukanuu. M3 HUX NOpaKkTUYeCKOe 3HAYCHUE HMEIOT pPeakiuu
LEJUTIONIO3bl ¢ a30THOM KHUCJIOTOM W aHTHAPUAOM YKCYCHOM KucnoThl. [Ipu B3aumoneicTBuu

LEJUTIONIO3bl ¢ a30THOM KHUCJIOTOM, B MPUCYTCTBUU KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, B
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3aBUCHUMOCTH OT YCIIOBUH 00pa3yloTcs AMHUTPOLIEIUIIONO3a U TPUHHUTPOLEIUIIONIO03a,
SIBIISFOIIIMECS CIIOKHBIMU d(pupamu:

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

(uemtrosio3a + a30THas KUCJIOTa = TUHUTPOLEIIII0I03a + BOJa)

WIH

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

(ueroio3a + a30THASI KUCIOTa = TPUHUTPOLICIUTIOI03a + BOAA).

[emmronosa roput. [Ipu aTom 06paszyrotes okeun yriaepoaa (IV) u Boza.

[Tpu HarpeBaHUM JPEeBECHUHBI O€3 MOCTyMNa BO3yXa MPOUCXOIUT PA3I0KEHUE IIEIUTFOIO3HI.
[Ipu 5TOM MOTYyUarOT APEBECHBINA YTOJib, METAH, METUJIOBBIN CIIUPT, YKCYCHYIO KHCIIOTY, alleTOH
U JPYTUe TPOTYKTHI.

IIpuMeHeHNe HEITIOI03EI.

[lenmono3a Obiia oOHapyxkeHa B 1838 romy ¢paHIly3cKMM XHMHUKOM AHCEIbMOM
[TalieHoM. llemnrosi03a UCIIONIB3YETCS YETIOBEKOM C JIpeBHHUX BpeMEH. [Ipumenenue e€ Becbma
pa3HooOpaszHo.

[lemrono3a OCHOBHOW KOMIIOHEHT OyMaru, KapTOHa, a TakkKe TEKCTWIA M Jpyrux
pPacTUTEIBHBIX BOJIOKOH. JIJIsI NMPOMBINUIEHHOTO MCIOJIb30BaHMS, LEJUIIOJIO3Y IMOIy4YarT H3
JIpeBecHHbl U XJonka. OOpa3lioM MOYTH YMCTOM IEJITI0JI03bl SBISETCS BaTa, MOJy4YeHHas W3
ounnieHHoro xJonka. HauOosee pacnpocTpaHEHHBIM B Hallel cTpaHe SBISIETCA CIOCOO
MIOJTy4EHUs] LIEJUII0JI03bl U3 JpeBecHHbl. Jlajiee 1emIrono3a UCIOoIb3yeTcsl Ul ITPOU3BOJCTBA
KapToHa U Oymaru, B MEHbILIEH CTeNeHU JJIs MOTy4YEHHUS TaKUX MPOJYKTOB Kak IeJutodaH.

bonbuioe 3HaueHHe MMEIOT MPOAYKTHI ATepU(UKALMU LEIUI0I03bl. Tak, Harmpumep, U3
AETUIILIEIUIIONIO3bI MTOJTyYatoT alleTaTHbIHN IIENK.

Anernnnesuirono3a UAET Ha MPOU3BOJCTBO HEIOPIOYEH IUIEHKHM U OPraHUYECKOrO CTEKIIA,
IPOIMYCKAIOUIETO yIbTPadHOIETOBBIEC JIyUH.

[{enmrono03a UCMOIb3yeTCsl B KAYECTBE ChIPhSl B MIPOU3BOJICTBE HUTPOLIEIUIIONIO3bI, KOTOPAs
UCTOPUYECKH  MCIIONb30Bajlach sl TOJydeHus Oe3gpiIMHOro mopoxa. [Jlng  artoro
TPUHUTPOLIEIUTIOJIO3Y  PACTBOPSIIOT B dTuianerare uiau  auneroHe. Ilocne wucnapeHus
pacTBOpuUTENeil KOMIIAKTHYIO Maccy pa3MeNbyaroT U MOIy4aroT Oe3/1bIMHBIHN MOpPOX.

JluHuTporenitono3a ABisercss 6a30BbIM MaTepHaoOM JUIsl MOJIy4eHUs Koyuioaus. B atux
HeNnsix e€ pacTBOPSIOT B cMecu cnupta U 3¢dupa. [locne ucnapenus pactsopureneii oopazyercs
IJIOTHAS IUIEHKA — KOJUIOAUH, IPUMEHSEMBI B MeIULIHUHE. [ITUHUTPOLEIUIION03a UAET TaKKe Ha
MPOM3BOJICTBO IIEJUTYJION 1A, KOTOPBIH MCIOIb30BaICA s (POTO- U KHHODUIBMOB IO CEpeIUHbBI

1930-x romos.
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[{emtrono3a MCHONB3yeTCsl JJII M3TOTOBJICHUS BOJOPACTBOPUMBIX KJIEEB, B TOM YHCIIE
o0oitHbIx. Llemmrono3a UCoNb3yeTcs B JIA0OPATOPUH ISl TOHKOCIOWHON Xxpomartorpaduu. EE
BOJIOKHA UCTIONB3YIOTCS JIJIsl CO3/IaHUs (PUITBTPYIOIIETO CI0S U3 HHEPTHOT'O MaTepuaa.

[emtrono3Hass W30JSIMMS U3 TMepepaboTaHHONW OyMaru CTaHOBHUTCS MOMYJISAPHOM, Kak
9KOJIOTUYECKH MPENOYTUTEIBHBIN MaTepual I U30JIALUA 31aHHH.

[IpeoOpa3zoBanue 1EUIIOI03bI B OHMOTOIUIMBO, TaKO€ KakK IEJUIIOJIO3HBIA ATaHOJ
paccMaTpUBaETCs B KAUECTBE AJIbTEPHATUBHOTO UCTOYHUKA TOIUIMBA.

MukpokpucTauueckas MeJUI003a U MOPOIIKOOOpa3Has IEJUTI0I03a UCIONIB3YIOTCS B
KauyecTBE HEAKTHUBHBIX HANOJHUTENeH B TableTkax MW B KayecTBe 3arycTUTeNed u
CTaOUITN3aTOPOB B 0OPAOOTAHHBIX MUIICBBIX MPOITYKTAX.

Bosokna 1e/uTi0510361  MIMPOKO M3BECTHBI B KA4€CTBE JUETUYECKOTO KOMIIOHEHTA.
Juetnueckue  BOJOKHA  HEJUIIOJIO3bI B MPOJAYKTaX  MUTAaHUS HE  pa3pylIaloTcs
MUIICBAPUTENbHBIMU (DEPMEHTAMU M CEKpelrel KelyJI04YHO-KUIIEYHOTO TpakTa. JlueTrsl ¢
BBICOKMM COJIEP’)KAaHHEM KJIETYATKU B3BIBAIOT YBEJIMYECHHE pa3Mepa CTyJla U MOTYyT IOMOYb
MPEAOTBPATUTh WJIM BBUICUUTH 3amop. Llemntono3Hoe BOJIOKHO MOXET 3allUTUTh OT Pa3BUTHUS
paka TOJICTOW KHIIKH.

[TuneBple BOJIOKHA MOTYT OTPaHMYUBATH TOTJIOIICHHUE XOJIECTEPHHA MYTEM CBSA3BIBAHUS
JKETYHBIX KHUCJIOT. JIMeThI ¢ BBHICOKMM COJIEpKAHUEM KJIETYATKU (HIXKE XOJECTEpPHHA) MOTYT
MPEAOTBPATUTh CEPACYHOCOCYIUCTHIE 3a00yeBanHusl. HekoTopsie BOJOKHA, TAKUE KaK MEKTUH U
repkyJec, SBIsoTcs Oonee 3(pPEeKTUBHBIME, YeM JApPYyTUe, TaKUe Kak MIICHUIIA, IS TOHKEeHUs
xonectepuHa. [IuiieBbie BOJTOKHA MOXHO HAWTH TOJIBKO B PACTUTENBHBIX MPOIYyKTaX, TAKHX KaK
(GPYKTHI, OBOIIU, OPEXHW MU 3€pHA. XJeO M3 MIIEeHUIBI TPyOOro IMOMOJIA COJAEPKHUT OOJbIIe
KJIETYATKU, YeM OOBIYHBIN XJ1e0, a SOJOKH cojaepk aT OoJbIlle KIETUYaTKH, YeM SIOJOYHBIN COK,

4TO ITOKa3bIBACT, UTO nepepa60TI<a IMUIICBBIX NPOAYKTOB YAAJIACT 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

IIpakTnyeckas padora Ne 4. Kucsopojacoaep:kamnue coenHeHUs1
Kucnopoacoaepxaniye OpraHM4ecKkue COeIMHEHHS U UX IPUPOJHBIE HICTOYHUKU

I BapuanT

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

1. O6mas hopmyna npeaeabHbIX OJJHOATOMHBIX CIIUPTOB:

O
A. R---OH B.R-C
O OH
b. R-C I'. Cn(H20)m
O---R

2. Ha3Banue pyHKIMOHAIBHOMN TPYIIIIbI

O
—-C

OH

A. KapOGonunbHas
b. I'mapokcuiibHas

3. ®opmyna sTaHams:

O

A.H C
OH
O

b.CH; C
OH

4. Maprapus noiy4aroT B X0/I€ PEAKINH:
A. TuIpUpPOBaHUS

b. nmermapupoBanus

B. Kapb6okcuibHas

I'. Hurporpynna

0)
B.CH; C

I' CH; CH;OH

B. runponusa

I'. ranorenupoBanus

5. Tlpenpimymium roMOIOTOM BEIIECTBa, (OpMysia KOTOPOTO
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O

CH;---CHz---C ,
OH
ABIISICTCS:
O
A.H C
OH
o
b.CH; C
OH
O
B.CH; CH CH: C
OH
O
I'CH; CH» CH, CH: C
OH
6. CnoXHbIH 3(Up MOKHO MOTYUYUTh PEAKIIUCH:
A.I'anorenupoBanus B. I'mapommsa
b. I'mppupoBanus I'. Orepudukanuun

7. BemecTBo, HCIOIB3YEMOE B KOCMETHYECKON ITPOMBIIIIEHHOCTH
A. YKcycHas KHCII0Ta

b. MypaBpuHBIN alibIeruy

B. Dtunenrnukosns

I'. I'muuepun

8. CootHecute hopMyIy U KJIacC U HA30BUTE BEIIECTBA:

®dopmya BemecTna:

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

Knacc coeqnuennii:
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1. Anpnerunet

2. OnHOAaTOMHBIE CIIUPTHI

3. KapOoHOBBIEC KHCTOTHI

4. CnoxxHble 23U

Yacte b. 3aganus co cBOOOIHBEIM OTBETOM

9. Poub XUpOB B OpraHu3mMe

10. IIpumeHeHne yKCyCHOM KUCIIOTBI

Jom.3amanue

11. Bo Bpemsi mpakTudeckoil paGOThl MpU HEOCTOPOKHOCTU OOpAaICHHH ONPOKHHYJIACh
CIIUPTOBKA, TOPSALIUN CIUPT pas3iuics 1o ctoiy. [Ipemanoxure criocoObl TyIIEHHS OTHS.

Kucnopoacoaepxaniye opraHM4eckue COSIUHEHHS U MX TPUPOTHBIE HCTOYHUKU

II BapuanT

Yacte A. TecToBble 3aaHus C BBIOOPOM OTBETA U HA YCTAHOBIJIEHHUE COOTBETCTBHS

1. AJbaerusoMm sBISETCS BEIIECTBO, (hOpMYyIia KOTOPOTO:

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

2. @OyHKIMOHAJbHAS TPYINA, BXOAIIAs B COCTAaB aJbJETU/I0B:

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

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

3. ®opmyia IpONaHOBON KUCIOTHI:

A. CH3-CH,-CH»-OH B. CH3-CH»-O-CHj3
O O
b. CH;3-CHx-C I'. CH3-CHz-C
OH H

4. T'omoisiorom BemiecTBa, popMyia KOTOPOTO
O
CH3-CH-C ,
OH

ABIIACTCA:
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A. CH3-CH,-CH;-CH»-OH B. CH3-CH-CH,-C
OH
(@) 0]
b. CH3-CH,-CH;»-C I'. CH3-CH>-CH»-C
H H

5. MBbUIO NOTyYaroT peakiuen
A. ruaponus B. nermaparauus
b. runparanus I'. runpupoBanue

6. YKCYCHBIN aJbJeru]l B3aUMOJICUCTBYET C BEIIECTBOM, (hOpMYyJia KOTOPOTO:

A. CuO B. CH;0H

b. Ag,0 I'. NaOH

7. B cocraB paCTUTEIbHBIX )KUPOB BXOMAT:

A. ipeieNibHbIE KUCIIOTHI B. npenenbHbIe ambaeruib
b. HenpeaenbHBIC KHUCIIOTHI I'. HenpenenbHbIE CITUPTHI

8. CoorHecure q)OpMy.TIy M KJIaCC U HAa30BUTEC BCIICCTBA:

®dopmyIa BelecTna:

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

Knacc coequnenuii:

1. OgHOATOMHBIE CITUPTHI

2. AIbaeruanl

3. Kap6oHOBBIE KHCTOTHI

4. MHOTOaTOMHBIE CITUPTHI

Yacte b. 3agannst co cBOOOIHEIM OTBETOM
9. Ddupsl B pupoze

10. Ilpumenenue ppmanbaeruaa

Jomn.3ananue
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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

IIpakTuyeckas pa6ora Ne 6. UTOroBblii TeCT 10 OPraHMYeCKO XMMHUH
BapwuanT 1
3ananue 1
Hano BemectBo: CH3-CH=CH-CH>-CH3
A) onpeznenurte THUI r’HOpUIN3ALMU KaX/I0T0 aTOMa YIiIepoa
b) moanummre THUII CBSA3U B 3TO BEIIECTBE
B) ykaxuTte Kk KakoMy KJIacCy OTHOCHUTCSI 3TO BEILIECTBO
I') naiiTe Ha3BaHME FTOMY BEILIECTBY
J1) nocTpoiite roMOJIOT ¢ AJIMHHOM LENbl0 U YKOPOUEHHOM.
3ananue 2
A) CH3-CH-CH>-COOH b)CH;-CH2-COH
I
CHs
B) CH;-CH2-CH-CH2-CH;3
I
OH
1) Ompenenurte Kiacc BEIIECTB
2) HazoBure
3) IIpoknaccudunupyiite 1 coequHenue Ha BEIOOp
3amanue 3

CooTHecuTe Ha3BaHHUEC BCIICCTB U KJIaCC

1. Bbyran A. Cniuptsl
2. byrun b. Ankanbl
3. byranon B. Ankunsl
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4. Dbyrananb I". KapOoHOBBIE KHCIIOTHI

5. byraHoBa kucnora . Anbneruss

3amanue 4
CocTaBbTe YpaBHEHHE PEAKIUIA
1. CH3-CH2-CH=CH>+Cl»
2. CH3-CH2-CH,-CH3+Cl>
3.2 CH3z—CH2—- OH + 2Na
3amanue 5.
1. HazoBure QpyHKIuM OEIKOB B OpraHu3Me
2. MoHOMEpOM YTJIEBOJOB SIBIISIETCA
3. Ilepeuncnure npupoaHbIE HCTOUHUKHU AJIKAHOB
Bapuant 2
3ananue 1
Hano BemectBo: CH=C-CH-CH3
A) ompenenuTe TUI THOPUIM3ALNN KaXKIO0T0 aTOMa yriepojaa
b) noanummre TUI CBS3U B 3TO BEIIECTBE
B) ykaxuTte Kk KakoMy KJIacCy OTHOCHTCSI 3TO BEILIECTBO
I') naiiTe Ha3BaHME FTOMY BEILIECTBY
J1) nocTpoiite roMOJIOT ¢ IJIMHHOM LENblo U YKOPOUEHHOM.
3ananue 2
A) CH3-CH»-CH-COH b)CH;3-CH>-CH>-COOH
I
CHs

B) CH;3-CH2-CH>

I

OH
4) Omnpenenute KJIacc BEUIECTB
5) HazoBute
6) Ilpoknaccudunupyiite 1 coequHenue Ha BEIOOp
3amanue 3

CooTHecuTe Ha3BaHHUE BCIICCTB U KJIaCC

6. Ilentan A. Cniuptsl
7. Ilentnn b. Ankasebl
8. Ileutanon B. Ankuusl
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9. IlenTtananp I". KapOoHOBBIE KHCIIOTHI

10. IlenTanoBa kuciaora . Anbneruss

3amanue 4

CocTaBbTe YpaBHEHHE PEAKIUIA

1. CH3-CH=CH>+H:>

2. CH3-CH2-CH3+Cl;

3. CH3 — CH2- OH + HCI

3amanue 5.

1. HazoBure QpyHKIIMM TUNNI0B B OpraHU3ME

2. Tlepeuncnure criocOObI MPUMEHEHUS ATKEHOB

3. MonomepoM OenKoB SBISETCS

TEMA 3.1 XUMMUS - HAYKA O BEHIECTBAX

®opma: [IpakTuyeckas padora

IpakTnyeckas padora Ne 7. Kogu4yecTBeHHble OTHOIEHHS B XHUMHH, OCHOBHbIE
KOJINYeCTBEeHHbIE 3aKOHBI B XHMHH U PacyeThl 10 YPABHEHUAM XHMUYECKHUX PeaKIuid.

OTHOCHUTEIBHBIE AaTOMHASI 1 MOJICKYJISIpHAsT MacCHhI.

1. 3anumTe OTHOCUTENBHYIO aTOMHYIO MacCy XUMHYECKUX JIEMEHTOB, 0OPMUB uepe3 A;

Tutan, Monu6aeH, KOOATBT, FTepMaHU

2. BprumcnauTe OTHOCHUTENBHYIO MOJICKYISIPHYIO MacCy CIEAYIONMX XHUMHYECKHX
COCTUHEHUN:

A) runpokap6onar kanust KHCOs

b) runpokcun kanpis Ca (OH):2

B) cepnas kucnora H>SO4

KommduecTBo BemecTBa

1. Kakoif 06bem npu H.y. 3aHMMaIOT 641 okcuna cepsl (1V)?

2. Kakyto maccy umerot 3 * 10%* Mmonekyn yriekucinoro rasa (okcuaa yriepoza (IV))?

3. Kakyto maccy umerot 44,8 1 npu H.y. yrapHoro rasa (okcun yriaeponaa (I1))?

4. Kakoit 06beM 3aauMaioT 6 » 10*monexyn cepoBogopoa HaS?

5. Kakoii 06beM npu H.y. 3aHUMAIOT 961 030Ha O3?

6. Ckonbko monekyn xiopa Cl conepxures B 284r ero?

3akoH ABOragpo M €ro CcleACTBUA. MOJSpHBI 00BbEM BEIIECTB B Ta3000pa3HOM

COCTOAHHU
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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
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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 3a1aHUil 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.

OxkucnutenbHO-BOCCTaHOBUTENbHEIMU ~ peakiusmMu  (OBP)  HazpiBaroTcs  peaxiuw,
IIPOTEKAOIIME C U3MEHEHUEM CTEIIEHU OKUCIIEHHS 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,
41



o6pomMoBogopoanas kuciaora HBr, xmopoBogopoanas kucinora HCl; HekoTopble 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;
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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) 2A1 + 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.
742 ~1 +3=2 +4 -2

4FCSQ + 1102 - 2F6203 + 8802

+2 - +3| omHa
Fe —— k- He b-na 4

2S'1 ‘10$_ 28 +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

IIpakTuyeckas padora Ne 12. CocraBiieHne peakuuii HOHHOro oomeHna.: Crpoenue
BellleCTBa U XMMHYeCKHe peaKuuHu.

Peakiiun mOHHOrO 0OMEHa - peaklluy, MPOTEKAOIMe B BOJAHBIX PACTBOPAX HJIEKTPOJIUTOB
MEXy HOHAMH, 00pa3yIONMMHICS B PE3YJIbTATe TUCCOIHALINH.

VYcnoBust MpoTeKaHus peakinii HOHHOTO 0OMeHa

Peakninu mOHHOTO OOMEHA HIIYT 70 KOHIIA B TPEX CITydasx:

1.Ecnu oOpa3yercss HepacTBOPUMOE MIIM MaJIOPACTBOPHMOE BEIIECTBO, BBINAJAIONIEE B
ocanok (| )

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

Cu**+ SO4% +2Na" + 20H = Cu(OH); |+ 2Na* + SO4*

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

2. Ecim o6pasyercs ocanok (T )

Na;COs3 + 2HCI = H2CO3 (H20 + CO2)+ 2NaCl

2Na" + CO3% + 2H" + 2Cl"'=H,0 + CO> + 2Na" + 2CI

COs* +2H"=H,0 + CO,!

3. Ecniu oGpa3zyeTtcst cialblit 2JIeKTPOTUT

HCI + NaOH=NaCl + H,0
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H*+ ClI'+Na"+ OH=Na" + ClI' + H,O

H"+ OH = H;0

PeaKL[I/II/I HOHHOTI'O 06M€Ha HEC HpOTeKaIOT J0 KOHIa, T.C. ABJIAIOTCA O6paTI/IMbIMI/I, cCiint
06p33y10TC$I ABa CUJIBHBIX 3JICKTPOJIMTA:

KNOs3 + NaCl= NaNOs + KCl

K"+NOs +Na"+Cl'=Na"+NO3 + K"+ CI’

3anomuu!

v (DOpMYJ'IBI CUJIbHBIX 3JICKTPOJIMTOB 3alIMChIBAOTCA B MOHHOM BHAC.

v CDOpMYJ'IBI CJ'I8.6I>IX " CPCAHUX BJICKTPOJIUTOB 3aMMUCBIBAIOTCS B MOJICKYJISIDHOM BUJIC.

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

MOJIEKYJIIPHOM BH/IE.

v CDOpMy.]'IBI Ta30B U ApYTHUX HC 3JICKTPOJMUTOB 3aIIUCBIBAOTCA 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 peakIlMi HOHHOTO 0OMeHa MEXy
3a/ITaHHBIMHU BEIIIECTBAMH MOJIEKYJISIPHOM U HOHHOM opMme:
I BapmanT: cynpdar kanust ¥ THAPOKCU Oapus

TUIPOKCHUJI KAl U XJIOPUJT MarHus
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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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CrtpoeHue BenecTBa 1 XUMUIECKUE PEaKIIUK
BapuanTt Ne 1
1. Omnpegenute, 1ByM aTroMaM KaKUX M3 YKA3aHHBIX 3JIEMEHTOB JI0 3aBEPILICHUS BHEITHETO
YPOBHS HE XBaTaeT JIBYX JJICKTPOHOB.
HC 2) 51 30 4)Be 5)S
2. W3 yka3zaHHBIX B PsIy XUMHUUYECKHX DJIEMEHTOB BBIOCPUTE TPH dJIEMEHTA, KOTOPHIC 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 OKCHJaX MOXET MPUHUMATh 3HaYeHUE +2.
1) Li 2P 3B 4)Cu 5yN
4. V3 npeyioxKeHHOTO MepeyHsl BHIOEPUTE JIBE Maphl BEIIECTB, B KOTOPBIX PACIOJIOKEHBI
TOJIbKO COCIMHECHUSI C KOBAJICHTHOM HETIOJISIPHON CBSI3bIO.
1) a30T ¥ KUCIOPOT
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) constHast KUCIIOTa ¥ MarHUM
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 + Hy0 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. CocraBiieHne peakiiuii HOHHOro 00MeHa.

CTpoeHue BenecTBa M XUMHYECKHE PEaKMU.

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.

64



NEPEYEHb BOIIPOCOB W 3AJIAHUH [JISI TPOMEXYTOYHOM

ATTECTAIIUA
IlepeyeHb BONPOCOB U 3aJaHM /151 IPOMEKYTOYHOM aTTeCTAIUI

BapuanTt 1

Teopernyeckas yactb (40 3a 3a1aHue)

1. OcCHOBHBIEC MOJOXKEHUA TEOPUH XMMHUYECKOTO CTPOEHHUS OPTaHMYECKUX COCAUHEHUU
A.M. Bytnepoga.

2. JlaifTe onpenesieHuEe BAICHTHOCTH ?

3. Bbl cobpamucek OeToHMpoOBaTh AOPOXKKY Ha AadyHOM yuacTke. Korma mydmie 3tum
3aHATHCA: B )KAPKYIO CYXYIO TIOTOAY WJIM B JOXKUIMBYIO, BlaxkHyt0? [louemy?

4. @yHKIUY )KUPOB B OpraHU3Me

3ananus ¢ KpaTKuM oTBeTOM (80 32 3a1aHme)
5. Ilonp3ysce nepuoguuecKkoi Tadiuiel, JaiTe XapakTepUCTUKY XUMUYECKOMY AJIEMEHTY
NeS o nnany:
a) Ha3BaHME XUMHUYECKOI0 AJIEMEHTa, €T0 CUMBOJT,
0) OTHOCHUTENIbHAs aTOMHAs Macca (OKPYTJIEHHO JI0 IIeJIOT0 YUCIa);
B) 3aps sipa aToMa;
T') YACJIO MPOTOHOB U HEUTPOHOB B SIAPE aTOMA;
1) o0111ee YncIIo 3JIEKTPOHOB;
€) HOMep MepHoa, TPYIIbl, B KOTOPOM PACIIONI0KEH XUMUYECKUI DIIEMEHT.
) 2JIEKTPOHHAs! KOHPUTYypalLus aToma.
6. PaccraBpTe KOA(DPUIIMEHTH B MPUBEAECHHBIX HUXKE CXEMaX YpPaBHEHUU XUMHUYECKHUX
peakuuii. Onpenenure TUI XUMAYECKON PEaKLIUu:
a) Fe + H,O — Fe304 + Hz
0) KC1O3; — KCl1 + O2
B) CHs4 + O2 — CO2 + H20
r)K+S — K-S
3aganus Ha BbIOOP NPaBUJILHOIO OoTBeTa (10 3a 3aaHHe)
7. TIpoayKThl B3aMMOJIECMCTBHS COJISTHOM KHCIIOTHI M OKCHJIa KaJbIIUS:
a) CaCly + Ho1; B) CaCl+ H0;
6) CaCl + Ha1; I') OHM HE B3aMMOJEHCTBYIOT.
Hanumure ypaBHEeHUs peakiuu.
8. dynkumonanbHas rpynna — COH xapakrepHa 1is:
1) anpaerunos; 2) CIOXHBIX 3(PUPOB;
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3) kapOOHOBBIX KHUCIIOT; 4) ciupTOB.

9.BemiectBa, CXOJHBIE 110 CBOEMY CTPOCHHUIO M CBOIMCTBaM, HO OTJIMYAIOIIUECS JPYT OT
Jpyra o coCTaBy Ha OJIHY MJIM HeCKoJbKo rpymni -CH2-, Ha3piBatoTcs

a) romoJioramu; 0) U30MEepaMHt; B) paJuKajlaMu; I') MOJIEKYJIaMH.

10. Ha3Banue HIKeNpUBEIEHHOTO YIIIEBOIOPOA [0 CUCTEMaTHYECKOH HOMEHKIIaType

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

CH, CH,
a) 2-MEeTHJITICHTaH; B) 2,4-TUMETHJITICHTAH;
0) 2,2-TMMEeTUJITICHTAH; r) 2,4-TUMETUIITICHTEH.

11. O6mias ¢popmyiia TOMOJIOTHUYECKOTO psifia aTKaHOB:

1) CnH2n 2)CnH2n-2 3)CnH2n-6 4)CnH2n+2

3anaua (40)

12. Kakoii 00beM 3aHUMaET CEPOBOOPO Maccoi 8,5 r.?

Bapuant 2

Teopernueckasi yacto (40 3a 3a1aHne)

1. BcmoMHuTe, 4TO BaM HM3BECTHO O MPUMEHEHUU METaHa, M OOBSCHUTE, MOYEMYy yTeuKa
OBITOBOTO Ta3a MOKET ObITH OOHApY’KEHA T10 3araxy, XOTs €ro COCTABJISAIONINE 3amaxa He UMEIOT.

2. UYto Takoe HJIEKTPOHHOE O00JIAKO W KaK 3TO TOHSTHE COOTHOCUTCS C TIOHSTHEM
«opburanmb»?

3. C noMoluIpl0 Kakol peakiuu nojy4aroT Mmaprapu? Eciau maprapyH MeHee MOJe3HbIH,
YeM CIIMBOYHOE Maclio, IOUYEMY €ro UCIONIb3YI0T?

4. ®yHKIMYU OETKOB B OPraHU3Me

3ananus ¢ KpaTkuM oTBeToM (86 3a 3a1anue)

5. Ionw3yscek MepHOIUYECKON TaOIuIIeH, TaiiTe XapaKTEPUCTUKY XUMUYECKOMY DJIEMEHTY
Nel6 o nnany:

a) Ha3BaHME XMMHUUYECKOTO JIEMEHTA, €r0 CUMBOJT;

0) oTHOCHUTENIbHAS aTOMHAsI Macca (OKPYTJIEHHO J0 IEJI0T0 YHCTa);

B) 3aps] ipa aToMa;

T') YUCJIO MIPOTOHOB ¥ HEUTPOHOB B SIPE aTOMa;

1) o0I1Iee YHCII0 SJEKTPOHOB;

€) HoMep Mepuoa, FPyIIbl, B KOTOPOM PAaCIONIOKEH XUMUYECKHUI 3JIEMEHT;

) DJIEKTPOHHAsI KOH(PUTYpAIHs aTOMa.
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6. PaccraBbTe KOA(p(UIIMEHTH B NMPUBEACHHBIX HU)KE CXEMax ypaBHEHUH XHMHUYECKUX
peakuuii. OnpenenuTe TUIl XUMAYECKON PEaKIUu:

a) Cu+ 02 — CuO

0) Al+ S — AlS3

B) Ca(OH), + H2SO4 — CaSO4 + H2O

r) KMnO4 — KoMnO4+ MnOz + O2

3aganus Ha BbIOOP NpaBUJILHOIO oTBeTa (10 32 3a1aHue)

7. IIpoayKThl B3aUMOACICTBUS a30THOM KUCIOTHI M OKCHJIA KAJIUS:

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

I') OHU HE B3aMMOJIEHCTBYIOT.

8. 'oMosiorom 3THHa sBIsSETCS

1) C2H6 2) C6H6

3) C4H6 4) CH4

9. Cexeocaxnéunbii ruapokcun meau(ll) pearupyer ¢

1) nponanosom-1

2) TIUIEPUHOM

3) 3TUIIOBBIM CTUPTOM

4) TUATUIIOBBIM 3UPOM

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

CH3

a) Oytan 0) 2-meTmnOyTeH-3 B) 3-meTminOyTeH-1 1) 3-MeTundyran
11. KpekuHr HepTenpoayKToB — 3TO Croco0
A) nostyueHus! HU3IIHUX YIJIEBOIOPOJIOB U3 BBICIIUX
b) paznenenus nedtu Ha ppakuun
B) mosy4enust BBICIIUX YTICBOIOPOAOB U3 HU3IINX
') apoMaTH3aIyu yrieBogopoI0B

3anaya (20 3a 3a1aHue)
12 Kaxoii 00BéM (H.y.) KuciIopoja moTrpedyercst sl monHoro cropanus 10 1 (H.y.)

arneTuieHa?

Kpurtepun onenuBanus

Konrtponsnas pabora.

O1ieHKa OTIUYHO CTABUTCS €CIIA 00YUaIOmUnACs

®[IOJTHO PACKPBLI COJEpXKaHUE Marepuasa B 00beMe, NPEIyCMOTPEHHOM pabouei
IIPOrpamMMOoN,
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®M3JIOKWJ ~ MaTepuajd  TPaMOTHBIM  SI3BIKOM B ONPEICIIEHHOM  JIOTMYECKOM
II0CJIEI0BATENBHOCTH, TOYHO MCIOJIb3Ysl CIIELHUATIbHYI0 TEPMUHOJIOTHIO;

® [IPaBUJILHO BBINOJIHWI PUCYHKHU, YEPTEIKHU, COITyTCTBYIOILIUE OTBETY;

® OTBEYAJl CAMOCTOSITENHLHO 0€3 HAaBOIAIIMX BOIPOCOB IperoaaBatelisi. Bo3sMoXXHbI o/1HA -
JIBE HETOYHOCTU IPH OCBEIIEHUU BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJIKaX, KOTOpHIE
CTYJEHT JIETKO UCIIPaBWJI 10 3aMEUAHUIO IIPEToAaBaTess.

OreHka XOpOIIO CTaBUTCS €CIIU 00yYaroIuics

® B U3JI0KEHUU JIOMYIIEHbI HeOOouIbLIMe TPOOEbl, HE MCKa3UBILNE COAEP)KaHUE OTBETA;

® IONyIIEHbl OJMH — JiBa HeJ04YeTa IPU OCBEUICHMH OCHOBHOI'O COJIEp’KaHMs OTBETA,
VCIIPABJICHHBIE 110 3aMEYAHUIO MIPENoaaBaTes;

eONyIIEHa OIIMOKa WIM uMeercs Ooyee JByX HEIOYETOB IMPHU  OCBELICHUU
BTOPOCTENEHHBIX BOINPOCOB WM B BBIKJIAJKaX, JIETKO HCIPABIEHHbIE II0 3aMEYaHUI0
npenoaaBaress.

OreHka y/10BIE€TBOPUTEIHHO CTABUTCS €CIIM 00ydarouuiics

® HETOJIHO MJIM HEMOCJE0BaTeNIbHO PACKPBITO COJAEp)KaHHE MaTepualla, HO IOKa3aHO
o0111ee MTOHUMaHKUE BOIIPOCa;

®MEJINCh  3aTPYJHEHUsS WM JIONYyIUEHbl OHMOKM B  ONPEACICHUM IOHATHH,
UCIOJIb30BAaHUM TEPMHUHOJOTMM U  BBIKJIAJKaX (ONpenereHusX), HCIpPaBIEHHbIE IIOCTe
HECKOJIbKUX HaBOJSIIMX BOIPOCOB MperojaBares;

e [IpY 3HAHUU TEOPETUYECKOT0 MaTepuasa BBIBICHA HEJOCTaTOYHAsE c(hOPMUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.

OneHka HEeyIOBJIETBOPUTEIBHO CTABUTCS €CIIU 00yJaroIuics

® HE PacKpbUI OCHOBHOE COJ/IEpIKaHUe yUeOHOT0 MaTepuana;

e 00Hapy>XKEHO HE3HAHUE WM HETIOHMMaHUE CTYIEHTOM Oobliei uiau Hambosee BaXKHOMH
yacTHU y4eOHOro MaTepuarna;

® IOMYUIEHbl OMMOKKM B ONpPEAEICHUN MOHATUN, NPHU HCIOIb30BAaHUM TEPMUHOJIOTHH, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHBI 10CJIE€ HECKOIBKUX HAaBOSAIINUX BOIIPOCOB IIPENIOAABATEIS.

TecToBoe 3aganue

e O11eHKa OTJINYHO CTaBUTCS €CIIU 00yvarouuiicst oTBeTUI 6osee yeM Ha 85% BOMpPOCOB.

e O1ieHKa XOpOILIO CTABUTCS €ciM 00ydaroluiics oTBeTHII Ha 75-84% BONIPOCOB.

e OlleHKa YAOBIETBOPUTENBHO CTaBUTCS eclu oOyuaromuiics otBetun Ha 74-60%
BOIIPOCOB.

e O1leHKa HEYJOBJIETBOPUTEIBHO CTABUTCS €CIM OOYYalOLIUICS OTBETUJI MEHEe 4YeM Ha
59% BompoCoB.
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