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IosicHuTEIBLHAA 3aIIUCKA.

Metoauueckie — yka3aHMsT [0 BBINOJHEHHMIO  MPAKTUYECKUX  padboT
IOJATOTOBJIEHBI Ha OCHOBE paboueil mporpamMmbl y4eOHOM NHUCLHUIUIMHBI «XUMUS»,
pazpaboranHot Ha ocHoBe @DOI'OC CIIO mno cnemuansHoct  09.02.07
«MHpOopMaLOHHBIE CUCTEMBI U MPOTPAMMHUPOBAHUE» U COOTBETCTBYIOLIMX OOLIMX
(OK) xoMIieTeHInIA:

OK 01. BeiOupars cnocoObl pemieHHs 3aAad MpodeCCHOHATBHON AESITeNbHOCTH
MIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Mcnonbp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a U WHTEPIPETALMH
uHbpopMaluu W  WHGOPMALMOHHBIE TEXHOJOTMHM ISl  BBIMOJHEHHS  3adad
npodeccuoHaNbHOM e TEeTbHOCTH.

OK 04. DddexkTrBHO B3aMMOCHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHIE.

OK 07. CozneiicTBOBaTh COXPAHEHUIO OKPY)KAIOIIEH CpPEIbl, pecypcocOepeKeHuIO,
IPUMEHSTh 3HaHUsI 00 U3MEHEHUH KJIMMaTa, IPUHIUIBI OepeKIIMBOrO IPOU3BOCTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

[enbto ocBOEHUS Y4EOHOM TUCHUIUIMHBI « XUMHUSD) SBISETCS:

- (opmupoBaHHE Yy CTYIEHTOB MpPEACTABICHUS O XUMHUYECKOW COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUPA KAK OCHOBBI TPUHSATHUS PEIICHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOAHON Cpeie.
3aga4uu TUCIUILINHBIL:

1) chopmupoBaTh  MOHMMAaHWE 3aKOHOMEPHOCTEH  MPOTCKAHHS  XHUMHUYCCKHX
IPOLIECCOB U SIBJICHUHN B OKPYKAIOLIEHW Cpele, NENOCTHOM Hay4YHOM KapTHUHBI MHUpA,
B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHSI COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U  OPraHUYECKUX
BEUIECTB, YPaBHEHMsS]  XUMHUYECKMX  peakuuil, OOBSICHATb HUX  CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAThl XHMHUYECKUX IKCIIEPUMEHTOB;

3) copmupoBathb HAaBBIKH IPOBEICHHUS IPOCTEHIINX XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUM C COONMIOJEHHMEM TpaBHil  0€30MacHOro
oOpaillleHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh yMEHUS WCIOJB30BaTh HMH(POPMALMIO XUMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH IEATEIBHOCTH W
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh TOHWMAHHE 3HAYUMOCTH JIOCTMIKCHHNH XHMHUYECKOH HAyKd U
TEXHOJIOTHH JIJIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

[Tpu BHIMOTHEHUY TIPAKTUIECKUX PA0OT CTYACHT JI0JDKCH 3HATH!

—  CHUCTEeMY XUMHUYECKUX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATUSA (XMMHUYECKUH JJIEMEHT, aTOM, J3JISKTPOHHAs
obojiouka atoma, S-, -p, d-3JIeKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
BaJICHTHOCTh, DJICKTPOOTPHUIIATCIIFHOCTh, CTEICHb OKHCJICHUS, XHUMHUYECKas
CBSI3b, MOJb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YTIEPOIHBIN CKEJeT,



GyHKIIMOHATBHAS TPYNTA, PajrKal, U30MEpHs, U30MEPhbI, TOMOJIOTHUYECKUI
PsAl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI- U a30TCOJEPKAIIUE COCTUHEHHUS,
OMOJIOTUYECKH AKTUBHBIC BEIIECTBA (YTJIEBOJbI, KUPBI, OEJIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COEIUHEHMS,
KPUCTAJNIMYECKAs] PEIIeTKA, THUIbl XUMHUYECKUX peakuui (OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC, IK30-U HHAOTEPMHUYECKUE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHUECKAS TUCCOLMALNA,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIUN, XUMHUECKOE
paBHOBecHUE), TEOpPUU U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOJIUTHUECKON
aucconuanuu nepuoanyeckuil 3akod .M. MenneneeBa, 3aKkOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUH, (PaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBE, MOJYYEHUH M O€30MaCHOM HCIOJIb30BAaHUU
BOXHEHIIMX HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB B OBITYy H
MPAKTUYECKON JIEITEIbHOCTH YEJIOBEKA,;

— 0 XMMHUYECKOM COCTaBJISIIONIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHpA,
pOJIM XUMUU B TIO3HAHUM SIBJICHUH MPUPOJIbI, B (GOPMUPOBAHUN MBIILJICHUS U
KYJbTYpPbl JIMYHOCTU, €€ (PYHKIIMOHAIHHOM TI'PaMOTHOCTH, HEOOXOAUMOM ISt
pelieHus: MPaKTUYEeCKUX 3aJ1ad U IKOJIOTMYECKH 00OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;

[Ipu BBIOSIHEHUH MPAKTUYECKUX PAOOT CTYJIEHT JOJKEH YMETh:

—  CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJU3UpOBaTh MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HHTETrpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

— BBIBJISITH XapaKTEpHbIE TMPU3HAKK W B3aUMOCBS3b HM3YYEHHBIX
NOHATUH, IPUMEHATH COOTBETCTBYIOIME IMOHATHS IPU OMMCAHUN CTPOCHHUS U
CBOMCTB HEOPraHWYECKMX M OPraHWYECKHX BELIECTB M WX IPEBPALICHU;
BBISIBJIAITH ~ B3aMMOCBSI3b ~ XMUMHMYECKMX  3HAHUW C  TOHATHSMU U
IIPEICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

— HCIOJIB30BATh HauMEHOBaHUs XUMHUYECKUX COEJIMHEHUI
MEXIYHApPOJHOTO COK3a TEOPETUYECKOM MW TNPUKIAAHOM XUMHU U
TPUBUAJIbHBIE HAa3BaHUS BAXHEHIINX BELIECTB (3TWIIEH, alleTWICH, TJIMLEPHH,
deHon, Qopmanbaerua, YKCyCHas KHCIOTa, TJIMLMH, YrapHbIi ras,
YIJIEKHUCIIBIN ra3, aMMHAK, raiieHasi M3BeCThb, HEralleHas U3BEeCTb, ITUThEBAs
colla U JAPYTuX), COCTaBIATh (OPMYJIbI HEOPTaHWYECKUX M OPraHMYEeCKHX
BEIIECTB, YPaBHEHUS XUMHUYECKMX pEaKIMi, OOBSICHITH HX CMBICIH,
MOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBa BEIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH W 3aIUCSIMH YPaBHEHUI XUMHUYECKHUX
peaxKLuii;

— YCTaHABIUBATh MPUHAMJICKHOCTh H3YYEHHBIX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB K ONPENEIIEHHBIM KJIacCaM W IPYIIAM COEIWHEHH,
XapaKTEPU30BaTh MX COCTaB M BAXXHEHIIME CBOWCTBA; ONPENENSATh BUIBI



XUMHUUYECKUX CBs3€H (KOBAJICHTHAsl, MUOHHAS, METAJNINYECKas, BOJOPOJHAsA),
THUIIBI KPUCTAUTHYECKUX PEIIETOK BEIIECTB; KIACCU(PUITUPOBATH XUMUUIECKUE
peakuuu;

— TMPOBOAWTH PACYCThl O XUMHUYECKUM (opMyliaM W ypaBHCHHSIM
XUMUYECKAX  PEaKIMid ¢  HCIOJIb30BaHMEM  (U3MYECKUX  BEJIMYHH,
XapaKTepU3YyIOIINX BEIIeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCIIOBUS) Ta30B, KOJMYECTBA BEIECTBA; HCIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS ISl MPUHSATUS PEHICHUNW B KOHKPETHBIX
YKW3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM

— IUIAHUPOBATh u BBITIOJTHSATH XUMUYECKUN AKCIEPUMEHT
(mpeBpalieHus OpraHuYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIyYEHUE ITUIICHA
Y U3YYEHHE €r0 CBOMCTB, KQUECTBEHHBIC PEAKIIMU HAa albACTHIbI, Kpaxmall,
YKCYCHYIO KHUCJIOTY; JeHaTypauus O€JKOB MpHU HarpeBaHUH, IIBETHHIC
peakiuu OeJIKOB; MPOBOAUTH PEAKIIMK MOHHOTO OOMEHA, OMPEACISTh CPely
BOJHBIX PAaCTBOPOB, KAaue€CTBEHHBbIC pEaklMd Ha cyibdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KATUOH AMMOHHS; peIlaTh SKCIEPUMEHTAIBHBIE 3aa4H
no temam «Metamne»y U «HeMmeTtamwibly) B COOTBETCTBUM C MpaBUIaMHU
TEXHUKHU OE€30MaCHOCTH TpHU OOpallleHUH C BeleCTBaMU M J1a0OpaTOPHBIM
o0opylI0BaHUEM; TPEACTABISATh PE3YJIbTaThl XUMHUUECKOTO JKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHHM COOTBETCTBYIONIMX peakiuii u (popmyaupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

— aHAJIM3UPOBATH XUMHUUYECKYIO0 MH(OPMALIHIO, MOJyYaeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (Cpe/ICTB MaccoBOM nHpopmainu, cetb UHTEpHET U Ipyrue);

— BJAQJAECTh OCHOBHBIMHM METOJAMHU HAy4YHOTO ITO3HAHUS BEILIECTB M
XUMUYECKUX  sIBJICHUM  (HAOMIoJeHuWe,  U3MEpeHUe,  IKCICPUMEHT,
MOJICTUPOBAHUE);

— coOyoaaTh MpaBuia AKOJOTHYECKU I1eJIeCO00pPa3HOTr0 TOBEICHUS B
OBITY W TPYIOBOH NEATETLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3JI0POBbI U
OKpYXaloUIed MPUPOJHOW CPEIbl; YUYUTHIBATH OMACHOCTH BO3JCHCTBHUS Ha
JKUBBIE OpPraHU3MbI OMNPENICIICHHBIX BEIIECTB, MOHUMAs CMBICI IOKAa3aTells
MPEAECIbHON JOMYCTUMOW KOHIIEHTPAIUH.

ConepxaHue TPaKTHUECKUX 3aHATUNA OmpenesieHo pabodeil mporpaMMmon U
TEMAaTUYECKUM IUIAHUPOBAHUEM, COOTBETCTBYET TEOPETUYECKOMY MaTepuaity
M3y4aeMbIX pa3/iesIoB y4eOHOU TUCIIUTIINHBI.

OO0BEM MPAKTUYECKUX 3AHATUHN MO AUCIUILINHE OMPEACSIeTCsS yUeOHbIM IJIAHOM T10
JAHHOMW CIICIUAJIBHOCTH.

[TpomomKUTENBHOCT MPAKTUYECKOTO 3aHATHS - 2 akajgeMuueckux uaca. llepen
MPOBEACHUEM MPAKTUUYECKOTO 3aHATHS MPENOAABATEIIEM OPTaHU3YETCS UHCTPYKTAK,
a 10 €€ OKOHYaHUU — 00CYKJIECHUE UTOTOB.

Komriekt MeTonnueckux yka3aHui MO BBITTOJIHEHUIO MPAKTHYECKUX padoT
JTUCITUTUTNHBI « XUMUs»» cofepkutT 10 mpakTHaecKux 3aHsATUH.



IlepeueHsb NpakTHYECKUX PadoT
M0 TUCHUTLTHHE « XHMHUD»

IMPAKTUYECKAS PABOTA Nel.

Tema: CrTpoeHue aTOoMOB XMMHYECKHX 3JIEMEHTOB W TNPHPOAA XUMHUYECKOWH
CBSI3H.

IIPAKTHYECKAS PABOTA Ne2.
Tema: Ilepuogmueckni 3akon u tadbauua .. MenjaeseeBa

ITPAKTHYECKAS PABOTA Ne3.
Tema: Tunbl XUMHYECKHX PeaKLMM.

IHPAKTUYECKASA PABOTA Ne4.
Tema: Knaccupukanusi, HOMEHKJIATYPA U CTPOCHUE HEOPIraHMYECKHMX BELIeCTB.

INPAKTHYECKAS PABOTA Nes.
Tema: PU3MKO-XUMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BeIleCTB.

ITPAKTUYECKAS PABOTA Neé6.
Tema: Kinaccupukauus, CTpoeHHe 1 HOMEHKJIATYPa OPraHu4ecKUX BelecTB

INPAKTUYECKAS PABOTA Ne7.
Tema: CBoiicTBa OpraHM4ecKMX COeIMHEHHUIL.

INPAKTHYECKASA PABOTA Ne§.
Tema: CBoiicTBa OpraHM4ecKUX COeIMHEHHNH.

INPAKTUYECKASA PABOTA Ne9.
Tema: CropocTh XMMHYECKHUX peaKkuuid. XMMHUYeCKoe PaBHOBECHE.

IMPAKTUYECKAS PABOTA Nel0.
Tema: Xumus B ObITY U IPOU3BOACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA.



WHCTPYKIUHU JJISI OBYUAIOIIMXCS
MO BBIMTOJHEHUIO MMPAKTUYECKUX PABOT

[Ipexkne vemM MNPUCTYNUTHh K BBHINOJHEHUIO 3aJaHHUM, BHUMATEIBHO IPOYUTANTE

JaHHBIE PEKOMEH/IAlINU.

[Ipuctynass K BBIIOJIHEHUIO MPAKTUYECKON padOThl, HEOOXOAMMO BHUMATEIHHO

OpPOYUTATh II€NIb M 3aJa4d 3aHATHSA, O3HAKOMUTHCA C TPEOOBAHHUSIMH K YpPOBHIO

MTOJATOTOBKU, KPATKUMHU TEOPETHUYECKHUMHU M Y4eOHO-METOJAMYECKMMHU MaTepUalaMH

Mo TeMe  MPaKTHUECKOHW paldoThl, OTBETUTh Ha BOIPOCHI [JISl 3aKPEIUICHUs

TEOPETHYECKOT0 MaTepurara.

Bce 3amanus k mpakTuyeckoil paboTte HEOOXOIUMO BBINMONHATH B COOTBETCTBHH C

WHCTPYKIMEH, aHaJU3UpOBaTh IIOJYYEHHBIE B XOAE 3aHATHS pe3yibTaThl IIO

PUBEACHHON METOIMKE.

OTtuer 0 mnpakTHUYECKON padoTe HEOOXOAWMO BBIMOJIHUTH 10 MPUBEICHHOMY

aJITOPUTMY, ONHPAsICh Ha 00pa3el.

BoinonHennsie paboOThl JOMDKHBI OBITh MPEJCTaBICHB B BHUAE (0OTYETa, BHIBOJA,

Kiaccuukanuu, TabIuIbl, pelIeHus, pacuera, TabJIuIIbl U T.1.) 10 33JJaHHOM (opMe.

Pe3ynbTaT BBINOTHEHUS MPAKTHUECKOW pPaOOThI OIIEHUBAETCS MO MATHOAIHLHOM

CUCTEME OLICHKH 3HAHUM.

Kaxnas npaktuyeckas padoTa COIEPKHUT LEIb, METOJUYECKOE PYKOBOJCTBO K

BBINIOJIHEHHIO, [IEPEUYECHb OCHAILICHHS PabOThl COIepkKaHUE PadOThI, JOMOJHUTENBHOE

3a/laHU€ PA3BUBAIOLIETO XapaKTepa, KOHTPOJIbHBIE BOMPOCHI, (OPMY MPEIbABICHUS

OTY€eTa, KPUTEPUH OLEHKH.

[logroToBka K MpakTUYECKHMM padoTaM 3akKIo4yaeTcs B H3YYEHUU TEOpUHM Ha

3aHATUSIX ~ TEOPETUYECKOT0  OOy4eHHUs] W CaMOCTOSITEIBHOIO — HM3y4YEHHUS

JOIIOJTHUTEIIbHOM, PEKOMEHAOBAHHOM JIUTEPATYPHI.

[IpakTtuueckass paboTa CcUMTAETCS BBIMOJHEHHOM, €CIM OHA COOTBETCTBYET

KPUTEPHUSIM OIIEHKH.

TpeboBanus 6e30MaCHOCTH BO BpeMsi padoThI

1. Bo Bpemsa paGoTel B KaOuWHETE XWMHUU HEOOXOJIUMO COOMIOAATH YHUCTOTY,
TUIIUHY U TIOPSIIOK Ha paboyeM MecTe.

2. 3ampemiaetcs mpoOoOBaTh Ha BKYC JItoObIe BemecTBa. HioxaTek BemiecTBa MOXKHO,
JUIIb OCTOPOYKHO HAMPABIISIS HA ceOsl mapbl WM ra3bl JETKUM ABUKEHUEM PYKH,
a HE HAKJIOHSISICh K COCYZly M HE BJIbIXasi OJHOM IpyJIbIO.

3. B mpouecce paboTsl HEOOXOAMMO CIEANTH, YTOOBI BEIIECTBA HE MOMAAalN Ha

KOXY JIMIA U PYK, TaK KaK MHOTHE BEILIECTBA BBI3BIBAIOT PA3APAKEHUE KOKU U

CJIM3UCTHIX 000JI0UEK.

OnbITEI HY’KHO TPOBOAUTH TOJIBKO B YUCTOM MOCYIE.

Ha Bcex 6ankax, CKISTHKaX W APYTOM MOCYyE, TIe XPAHITCS PEAKTUBBI, TOJKHBI

OBITb OTHUKETKM C YKa3aHWEM Ha3BaHUS BEIECTBA. 3amlpeniaeTcs XpPaHUTh

pPEaKTUBBI B EMKOCTSAX 0€3 OTUKETOK WM C HAANUCSAMHU, CHIEJIaHHBIMHU

KapaHJaIIoM MO0 CTEKITy, PacTBOPHI IIENoueld — B CKISHKAX C MPUTEPTHIMU

npoOKaMu, a JIETKOBOCIIJIAMEHSIOUINECS] U TOPIOYUE KUAKOCTH — B COCyAax M3

MOJIUMEPHBIX MaTEPUATIOB.

o k&



10.

11.

12.

CKJISIHKY ¢ BEIIECTBAMHU WJIM PACTBOPAMU HEOOXOIUMO OpaTh OTHOM pyKOH 3a
TOPJIBILIKO, a IPYroil CHU3Y MOJJEPKUBATh 32 JTHO.

PactBopel HEOOXOIMMO HalWBaTh M3 COCYIOB TaK, YTOObI TpPHU HAKIOHE
ATUKETKA OKa3bIBaJlaCh CBEpXY (PTUKETKY — B JanoHb!). Karuio, ocraBuryrocs
Ha TOpJIBIIIKE COCya, CHUMAIOT BEPXHUM KpaeM TOH MOCY/Ibl, KyJa HaJIuBaeTCs
KUIKOCT.

[Ipu nosb30BaHUM MUINETKON KaTETOPUYECKU 3aIPEeIaeTCs BTSITUBATH KUIAKOCTh
pTOM.

TBépaple chITydune pEeakTUBBI pa3pemraeTcs OpaTh W3 CKISHOK TOJBKO C
ITOMOIIIBIO COBOYKOB, JIOKEUYEK, IINATENIeH, TPOOUPOK.

[Ipu HarpeBaHUU XKUJIKUX U TBEPABIX BEIIECTB B MPOOMPKAX U KOJIOAX HEIB3S
HaIpaBJIsSITh UX OTBEPCTUS Ha ceOs u cocened. Henmb3si Takke 3arisibIBaTh
CBEpXy B OTKPBITO HarpeBaeMble COCyAbl BO H30€XKaHHWE BO3MOKHOTO
MOpPaXKEHUS B pe3ybTaTe XUMUUECKOU PEAKIIUH.

Kareropuuecku 3ampemiaeTcsi BbUIMBATh B PAKOBUHBI KOHILIEHTPUPOBAHHBIE
pacTBOpbl  KHCIOT M IIEJIOYEH, a TakXke pa3iuyHble OpraHUYECcKue
pacTBOpUTENN, CHJIBHO MMAaXHYIIME WU OTHEONAacHble BeuiecTBa. Bce oTxonabl
HY>)KHO CJMBaTh B CHEUUAJbHYIO CTEKISIHHYIO Tapy €MKOCTbIO HE MEHee 3 I
KPBIIIKOM (11 OCTIEAYIONMIET0 00E3BPEIKUBAHMS).

3anpemaeTcss  UCMOJb30BaTh B paboTe  camoJielbHbie  TPUOOPHl U
HarpeBaTelibHbIe MPUOOPHI C OTKPHITON CHUPAJIBIO.

TpeOdoBaHus 0€301IACHOCTH 110 OKOHYAHMH PAadOThI

1.

2.

ok w

[IpuBectu B mopsaok pabouee MeCTO, yOpaTh BCE XUMPEAKTHUBBI HA CBOU MECTa
B JJaOOPAHTCKYIO B CIIEIMANIbHBIE MIKA(bI U CEUPBI.

OTtpaboTaHHbIe paCTBOPHI PEAKTUBOB CIUTh B CIELMAIBHYIO CTEKJISIHHYIO Tapy C
KPBILIKOM, EMKOCTBIO HE MeHee 3 1 (ISl MOCJEeAYIOLEro o0e3BpeXUBaHUS U
YHUYTOXKECHUS).

CHsATB cenoJekay U CpeIcTBa HHIMBUIyaIbHOW 3aIHUTHI.

TiareabHO BBIMBITh PYKH C MBLUIOM.

TmarenbHO NPOBETPUTH MOMEILIEHUE KAOMHETa XUMUHU U JIa0OPAHTCKOMA.



IIpakTHyeckas padora Ne 1
Tema: CrTpoeHne aToOMOB XMMHMYECKHMX 3JIEMEHTOB W NPHPOAA XHMHYECKOMH
CBSI3H.

HCJII) pa6OTI)IZ N3Yy4UTDb CTPOCHHUC ATOMOB XUMHUYCCKUX 3JICMCHTOB U IIPUPOAY
XUMHYECKOM CBSI3U.

OO6opynoBaHue: UHCTPYKTUBHASI KapTOUKa
CripaBoYHBIN MaTepuan:

ATOM COCTOUT U3 AaTOMHOI'O sgApa u 3HeKTpOHHOﬁ 000JI0UKH.

Snpo atoma coctout u3 npotoHos (P*) u Helitponos (N°). Y aroma Bojgopoaa Aapo
COCTOMT U3 OAHOTO MPOTOHA.

Yucio npotonos N(p™) paBHo 3apsay sapa (Z) v MOPSIKOBOMY HOMEPY JCMEHTA B
CCTECTBCHHOM PSIIy DJIEMEHTOB (M B TEPUOJMYECKON cucTteMe aeMeHToB). N(p*)
=Z

Cymma umcna Heiitponos N(n°), oGo3nawaemoro mpocro OykBoii N, m umcia
MPOTOHOB Z HA3bIBAETCS MACCOBBIM YHMCJIOM U 0003HadaeTcs OyKBOH A.

A=Z+N (6)

DnexTpoHHas 000JI0YKa aToMa COCTOMUT U3 JBHKYIIUXCSI BOKPYT Spa 3JIEKTPOHOB
(€).

Yucio anexktpoHoB N(€7) B 3JEKTPOHHOIH 000JI0YKEe HEHTPATLHOTO aroMa PaBHO
YUCITy IPOTOHOB Z B €r0 SpE.

Coneprxanue pabOThI:

1.OTBeTUTH HA BOIIPOCHI

1.B dem ¢usudeckuii CMbICT HOMEpa Mepruoa:

A) OKa3bIBAET KOJIMUECTBO JICKTPOHOB Ha BHEIIIHEM DHEPTreTUYECKOM YPOBHE;
b) nmoka3piBaeT KOJIMYECTBO PHEPTreTUUECKUX YPOBHEH;

B) cooTBeTCTBYET BaJI€HTHOCTHU 3JIEMEHTA.

2. ATOMHBIN paanycC C yBeIMUEHUEM 3apsijia sapa B INIABHON MOATPYIIIIE:
A) yBenuuuBaeTcs;

b) ymensiaercs;

B) He uzmensiercs.

3. DnemMeHTapHas 4acTUIa siipa aToMa, OIpeesstonias ero 3aps:
A) HEUTpOH;
b) mpoton;



B) snekTpoH.

4. KakoB xapakTep CBOMCTB BBICILIETO OKCHJIAa XUMUYECKOTO dyieMeHnTa Ne 16:
A) OCHOBHBIH;

b) amdoTepHbIit;

B) kucnoTHsIi.

5. Uem paznuyarorcs s/1pa U30TOIMOB:

A) 4KMCIIOM IPOTOHOB M YHCIIOM HEUTPOHOB;
b) yuciaom npoToHOB;

B) unciom HEUTPOHOB.

6. Kakoli sneMeHT mposBIsSET HanOosiee SPKO BBIPAKEHHBIC HEMETAJUIMYECKHE
CBOMCTBA:

A) xucnopon;

b) cepa;

B) cenen.

7. Kaxoit smeMeHT mposiBisieT HauOojiee SIPKO BbIPAKCHHBIC METAJUIMYECKHUE
CBOMCTBA:

A) nuTuii;

b) pybunnnit;

B) xanwuii.

8. Smpo aToma COCTOUT U3:
A) IPOTOHOB U 3JIEKTPOHOB;
b) anekTpoHOB 1 HEUTPOHOB;
B) HeliTpOHOB 1 MPOTOHOB.

9. Kak u3MEHSAIOTCSI CBOMCTBA 3JIEMEHTOB BHYTPHU TEPHUOJA C YBEIHMUYCHHEM 3apsiia
sJIep UX aTOMOB:

A) nIaBHO;

b) ckaukoo6pasHo;

B) He uzmenstorcs.

10.Kakoii psii COAEP>KUT JUIIH OCHOBHBIE OKCHJIBI:
A —Mn207, CrO3, SO2, N205;

b —Na20, CuO, CrO, FeO;

B - S0O3, P205, K20, Cu20;

I' - Zn0O, SnO, Si02, NO.

11. VkaxwuTe psaf, coaepKalluid TOJIbKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3PO4;
b —HI, HNO2, HCIO4 ;



B - H2CO3, H3PO3, H2S04, H2Cr207;
I' - HPO3, H2S, HCIO, H2Si03.

12.Vxaxute npaBuiibHOE Ha3BaHue coiu NaNO2:
A — HUTpAaT HaTpus;

b — HuTpun Hatpus;

B — amun narpus;

I' — HuTpUT HaTpHs.

13. [IpuBeaute npaBuibHOE Ha3BaHue BemecTBa Na2HPO4:
A — ruapokcodocdar HaTpus;

b — ruapodocdut Hatpusi;

B — muruapooptodocdar Hatpus;

I' — ruppoopTodocdar Harpusl.

14 . VxaxuTe MOJIEKYJISIPHYIO (POPMYITY CEPOBOIOPOTHOM KUCIOTHI:
A —H2S03;

b - H2S;
B - H2S04;
I' - H2S203.

IIpakTnueckasi padora Ne 2
Tema: Ilepuoauveckuit 3axkoH u Taduua .M. MenageneeBa

Ilens paboOThI: U3YYUTHh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHUMHUYECKUX
AJIEMEHTOB, O0pa3yeMbIX MMM MPOCTHIX M CJOKHBIX BEHIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOTO AJIEMEHTA B EPUOJANYECKON CUCTEME.

O6opynoBanue: [lepuoanueckas cucteMa xumuueckux anemeHToB JI.1.Menneneena.

CnpaBouHbIil MaTepHaI:

[lepuonuueckuii 3aK0H SBJSIETCS HauOOJee OOIIMM 3aKOHOM XUMHHU, TTO3BOJISIONIAM
MPOTHO3UPOBATH CBOMCTBA 3JIEMEHTOB M UX COCAMHEHUHN B 3aBUCUMOCTHU OT CTPOCHUS
ux atomoB. OH ObLT OTKPHIT B 1869r. pycckum yuénbiM Jmutpuem MBaHoBuuem
MeHnneneeBbiM, KOrjla O CTPOCHMHM aroMa €€ HUYero He ObLIO HU3BECTHO.
JA.N.MenneneeBy ynaiaoch IPOCICAUTh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
3JIEMEHTOB 10 MEPE YBEINYECHUS UX aTOMHON MaCCBhI.

BrnocnenctBuu, korga BBISIBIIIACH CBA3b aTOMHOW MacChl ¢ (PyHIamMeHTaIbHOMN
XapaKTEPUCTUKON aToMa — 3apsiioM sinpa — [lepuogudeckuii 3axkoH proOpEN CBOO

COBPEMEHHYIO (hOPMYJIUPOBKY:



CBoiicTBa XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMMH BEIIECTB HAXOIATCS B
MEePUOANYECKON 3aBUCUMOCTH OT 3apsia sigpa UX aTOMOB.

HepI/IOI[I/ILIeCKaﬂ 3aBUCUMOCTDB O3Ha4acT IIOBTOPCHUC OHpGI[eJ'IéHHOI‘/’I

IIoCacaoBaTCIbHOCTH HM3MCHCHUA CBOMCTB aTOMOB IIO MCPC YBCIIMYCHUA 3apsa/ia HUX
HaFHHIIHBIM HepI/IOI[I/I‘ICCKOI‘O 3aKOHa ABIIACTCS

Aaep. MMpcaACTAaBJICHUCM

IMCPUOANICCKAd CHCTEMAd XHUMHYCCKHUX OJJICMCHTOB, OCHOBHBLIMHU CTPYKTYPHBIMHU

AJIEMEHTAMU KOTOPOU SBJISIIOTCS — MIEPUOJ, TPYIIIA U IMTOATrPYIIIIA.

Coneprxanue pabOTHI:

3aganmue 1

Hazpatb ABa 3JICMCHTA, B aTOMC KOTOPBIX:

Bapuanr 1 Bapuanr 2

3 SHEPreTUYECKUX YPOBHS 5 DHEPreTUYECKUX YpOBHEU

3aganue 2

OnpenenuTs JBa 2JIEMEHTa, B aTOME KOTOPBIX Ha MOCIETHEM SHEPreTUUECKOM
YPOBHE:

Bapuanr 1 Bapuanr 2

4 BaJICHTHBIX JIEKTPOHA 7 BaJICHTHBIX 3JICKTPOHOB

Oobpa3zen pemienusi 3aganusi Ne 2

Onpenenuth ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha MOCJIEAHEM SHEPTETUUECKOM
YPOBHE S5 BaJICHTHBIX 3JIEKTPOHA.

3aganue 3

YKa3aTb MECTOIIOJI0KEHUE JIEMEHTOB B [leproanueckoi cucreMe XuMHIECKUX
anemeHToB J[.. MenzeneeBa, HAMUIIIUTE AIEKTPOHHBIE (POPMYJITbI ATOMOB JTAHHBIX

DIIEMEHTOB:

Bapuant 1 Bapuanr 2
a) Ne 37 a) Ne 24
0) Ne 30 0) Ne 50




3aganue 4

PaccMOTpeTh N3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
IPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO
AJIEMEHTA B IEPUOINYECKON CHCTEME Ha IPUMEPE AIEMEHTOB TPETHETO MEPUOJIA
Ilepnoanyeckon cucTteMbl XUMUYECKHX 1eMeHToB [[.M1.Menneneena.

Bonpocel 1J11 KOHTPOJIs

1. Kakoe ctpoeHue umeeT 31eKTpoHHast o0onouka aroma? Kak onpexaensercs
YUCJIO 3JIEKTPOHOB B HEM?

2. Kaxk onpenennTs MakCHMaJIBHOE KOJTMYECTBO JICKTPOHOB HA YHEPTETUYECKOM
ypOBHE?

3. Kak onpenensiercs KOTUYECTBO JIEKTPOHOB HA BHEIIIHEM SHEPTETHUECKOM
ypOBHE?

4. Yto takoe opoutans? Kakyro dhopmy umerotT S- u p-opoutamu? Kakue
AJIEKTPOHBI HA3BIBAIOTCS S- M P-AIICKTPOHAMHA?

5. Uro Takoe anexTpoHHas popmyna?

IIpakTnuyeckas padora Ne 3

Tema: TUNIBI XUMHUYECKHUX PEeAKLMH.

[lens pa®OThI: U3YYUTH TUIBI XUMUUYECKUX PEAKIIUNA.

O6opynoBanue: cynbhaT MeAu, TUAPOKCHA HaTpus, ¢eHondTanenH, XJIOpUIIbI,
cynbdat kobanbTa, cyiabdar nuunka, Cynbdar xenesa (3), pogaHuj Kaaus, kKapoOoHaT
HATpPHS, COJISTHAS KUCIIOTa, CIIMPTOBKA ,CITUYKH, TPOOUPKH, IIITATHB JJIsT TPOOHPOK.

CnpaBouHbIil MaTEpHUAI:
B 3aBuCHMOCTH OT COCTaBa M YHCIIa YYACTHUKOB PEAKLMN CPEAU BCEX XMMHYSCKHUX
MPOIIECCOB MO’KHO BBIICIUTh 4 THIIA peaKIUil: pa3jioKeHusl, COeJINHEHHUs,
3aMellleHHsl 1 O0MeHa.



XUMUNYECKWUE PEAKLUMN

PasnoxeHwnnA CoeguHeHnA 3amelweHnnA ObmeHa
W3 oaHoro M3 Heckonbkux ~ 1POCTOE BelLecTso CnoxHele
BElecTBa BELECTB pearkpyelr co BellecTBa

0B pa3ykoTes ABa 0BpasyeTca ogHo CRAOWHEIM, oBMEeHUBaKTCA
u Bonas ofpasyTen COCTABHBIMK
npocToe M CNoXHOe HACTAMMK
BelecTEa

Conepxanue pabOThI:

3apanme 1. B npobupky nomecture 1 mit pactBopa ruapokcuaa Hatpust NaOH, a
3aTeM J00aBbTE HECKOJIBKO Karelb ¢eHondranernta. Yto Bel HaOm01aeTE?
[IpuneiTe no KamwsM CEPHYIO KUCIOTY. KakuM BHENTHUM MPU3HAKOM
CONPOBOXK/IAETCS 3Ta XUMUYECKasl peakus?

3ananme 2. B npobupky nmomectute 1 M pactBopa cynbdara nunka ZnSQOg, a 3aTem
100aBbTE HECKOJIBKO Kameib ruapokcuaa Hatpus NaOH. Uto Bbl Habmonaere?
Kakum BHEIIHUM MPU3HAKOM COMPOBOKIAETCS 3Ta XUMHUUECKas peakius?

3aganue 3. B nBe npobupku Hazeiite mo 1mu kapoonara Hatpusi Na,COs, a 3aTem B
MEPBYIO MPOOUPKY J100aBbTE HECKOIBKO Kaneib coyistHo kucnoTel HCI, a Bo BTOpYyIO
- HECKOJIBKO Karelb JII000ro XJIopuaa(CMOTpUTe y Bac B Habope). UTo BbI
HaOmoaaete? KakumMu BHEITHUMU NPU3HAKAMU COMPOBOXKIAIOTCS 3TH XUMUYECKUE
peakunun?

3ananmue 4. B npo6upky momectute 1 Mt pactBopa cynbdata xeneza Fex(SOy)s, a
3aTeM 100aBbTE HECKOJIBKO Karenb poganu kanuss KSCN. Uro Bel HaOm01aete?
KakyuM BHEIIHUM MTPU3HAKOM COIIPOBOKIAETCS ATa XUMHUSCKAs PEeaKIus?

3apanue S. K 1 mu pactBopa cynbdara kodansta (II) CoSO4 106aBUTH
KOHLIEHTpUPOBaHHbBIN pacTBop mienoun NaOH 10 oOpa3oBaHus ocajka ruJpoOKCHaA
koOanbta (II). K ocaaky npuinTh 1o KarisiM pacTBOP COJISTHON KUCJIOTHI. UTO BbI
HaOmonaeTe? KakuM BHEIIHUM MTPU3HAKOM COIIPOBOXKIAETCS 3Ta XUMHUECKAs
peakums?

3ananmue 6. [Tomectute B mpoOMpKy HEMHOTO oKkcuaa Maraus MgO u npuiienTte K
HEMY COJISTHYIO KUCJIOTY. . UTo BbI HaOmonaeTe? KakuM BHEIIHUM ITPU3HAKOM
CONPOBOKIAETCS 3TA XUMUYECKAS] peaKusi?

3ananue 7. Haneiire B mpoOupky 1mi cynbdara meau CuSO4 1 106aBbTE K HEMY
ruapokcu Hatpusi NaOH. TlonydyenHbli ocagok HarpeiTe Ha cnupToBKe. UTO BB
HaOmogaeTe? Kakumu BHENTHUMU TIPU3HAKAME COMIPOBOXKIAIOTCS 3TH XUMUYECKUE
peakuuun?



Odopmute 1aHHbIE 321aHNS B BU/I€ TA0JUIbI:

3ananue UYro Yro YpaBHeHHE Tun ITpuznak | BeiBox
No nemanu? | HaOmroganu? peaKuuun peaKUMM | peakiuu

IIpakTHyeckas padora Ne 4

Tema: Kinaccupukanus, HOMEHKJIATypa U CTPOCHUE HEOPraHUYECKUX BELIEeCTB.
enp paboThI: HU3YyYUTH KJIacCU(PUKALMIO, HOMEHKJIATYpy U  CTPOCHHE
HEOPraHUYECKUX BEILECTB.

O6opynoBaHue: HHCTPYKTUBHAS KapTOuKa
CripaBoYHBIN MaTepua:

B Hacrosimee Bpemst uzBectHo 0osieel 00 MUIIIMOHOB COEAMHEHUH, CPEAr KOTOPBIX
HEOPTaHUYECKUX HacUUThIBAEeTCSA OKOJO 500 ThICAY.
1o cocraBy BelecTsa MOAPA3ACIAIOTCS Ha IPOCTHIE U CIIOKHBIE.
Ha3BaHus mnpocThIX BEIIECTB OOBIYHO COBHAAAIOT C HAa3BAaHUSAMHM XHMHUYECKHX
AJIEMEHTOB, aTOMaMH KOTOPBIX OHM 00pa3oBaHbl. OJTHAKO OJHOMY 3JIEMEHTY MOXKET
COOTBETCTBOBATh HECKOJBKO IPOCTBIX BemiecTB. IIpocTeie BemecTBa AEIATCA
Ha MeTAJLJIbI 1 HEeMeTAJLJIbI.
CrnosxHble HEOpraHMYECKHE BellecTBa OOBIYHO JEISAT Ha YeThIpe Kiacca:

1. oxcumpr;

2. ocHOBaHUS (TUIPOKCHUJIBI);

3. KHUCJIOTHI;

4. conu.
Coneprxanue pabOThI:

1. Mauer cnenyromme coequHenus CaO, NaOH, CO2, H2S03, CaCl2, FeCl3,
Zn(OH)2, N205, Al203, Ca(OH)2, N20, FeO, SO3, Na2S04, ZnO, CaC03,
Mn207, CuO, KOH, CO, Fe(OH)3

A) BreImummuTe OKCUIBI U KIACCUDUIIMPYITE UX, 3aIOTHUB TaOJIHUITY:

Oxcuabl

Kucnorneie OCHOBHBIE AmdoTtepHbIe




b) Hamummre  Ha3BaHuS U CTPYKTYpHBIE (POPMYIIBI, OMpPENEIUTE CTEIECHU
OKHUCJICHHS.

HasBanus CtpykTypHbIE (HOPMYIIBI CreneHn OKUCIEHUS

Juokcun yrieponaa
(Yyriaexkucipli ras)

Okcupa azora

Oxcup cepsl

Oxcup azora (1)

Oxcun mapranna (V1)

Oxkcun Kapnus
(HerareHast U3BECTh)

Oxcuy xenesa(ll)

Oxkcu 1IMHKa

Oxcua meau(ll)

Okcua aTrOMAHUS

2. Hanumure peakuuu MOJYYEHUs OKCUIOB M3 IPOCTHIX BEIIECTB, M3 CIOKHBIX
BEILIECTB NyTEM  Pa3JI0XKEHUS (coneit, HEPACTBOPUMBIX OCHOBAHUM,
KHCJIOPOJICOIEPKAIIUX KUCIIOT)

3. Hansr BemectBa: LIOH , NO , Al203, Zn(OH)2, CaO , SiO2, CrO , NaOH ,
Mn207, Fe(OH)2, Cr203, MnO, P205, Ca(OH)2, CO, AI(OH)3, BeO, Mg(OH)2,
K20, Zn0O, KOH, CrO3

A) Pacnipegenure xumudeckue (OpMyJibl TaHHBIX BEIIECTB B TAOJIUILY:

Ocnosno#t | Kucnotssiit | Amdorepusiit | HeconeoOpa3zyrommii | [lenous | HepactBopumoe
OKCHJ{ OKCHJ{ OKCH T OKCHJT OCHOBAaHUE
4. [IpuBenure peakuuu MOJIyYEHUS CIIEYIOLINX OCHOBAaHUU:

1) 'mapokcun kanus

2) I'mapokcu 1 Kaablus

3) I'mapoxcup xenesa (I11)

5. Hansl BemectBa: LiIOH, Mn207, CaO, Na3PO4, H2S, MnO, Fe(OH)3, Cr203, HI

, HCIO4 ,HBr , CaCl2, Na20, HCI , H2SO4 , HNO3 , HMnO4 , Ca(OH)2, SiO2,
H2S03, Zn(OH)2, H3PO4, HF, HNO2 ,H2CO3 , N20O, NaNO3 ,H2S , H2SiO3

A) Pacripenenure Gpopmysbl KUCIOT B TaOJIHILY:



Kucnotsl
beckucnoponnsie Kucnopon- OpnoocHoBHble | JIByxocHOBHBIE | TpexocHOBHBIE
cojiepKaliue

b) Hanummurte Ha3BaHUS KHUCJIOT, HMX CTPYKTYpHBIE (OPMYJBI, CTENEHU
OKHUCJIEHHS aTOMOB.

Ha3Banus kuciot Crpykrypabie ¢opmynbl | CTENeHU OKUCICHUS
aTOMOB

CepoBoaopo/

HNonosonopoanas

bpomoBonopoinas

Congaaga

[maBukoBas

XJ1I0pHas

Cepnas

A3oTHas

MapranioBas

Cepnucras

OptodochopHas

A3sortucrasg

YroapHas

I'). IIpuBeauTe BO3MOXKHBIE (DOPMYJIIBI COOTBETCTBYIOLIUX COJIEH.
Kl, KBr, NaCl, NaF, NaClO4, CuSO4, KNO3, KMnO4, Ag2S03, Ca(P04)2,
NaNO2, CaCO3, CaSiO3.

6. Jdansr BemectBa: NaCl, KNO3, FeCl3, Li2SO4, KHSO4, BaOHCI, CaSO3, Al2S3,
NaH2PO4, CuCl2

A) Pacnipenenure popmyJibl BEIECTB B TAOJIUILY:

Commn
Cpennue Kucnsie OcHOBHBIE
NaCl KHSO4 BaOHCI
KNO3 NaH2PO4
FeClI3
Li2S0O4




CaS03
Al2S3
CuCI2

b) Hanummre Ha3BaHuEe cojiel, COCTaBbTE CTPYKTYpHBbIE (OPMYJIbI, ONPEIACIUTE
CTETIEHH OKUCJICHUS aTOMOB.

HaszBanue conn CrpykrypHbie hopmynsl | CTeneHu OKHCJICHUS
aTOMOB

XJI0OpUJ HaTpUs

Hutpar xamms

Xmopua kenesa (111)

Cynbhar nutus

CynbhuT KaabIus

Cynbhua anroMuHus

8. CocraBbTe XUMHUYECKHE (POPMYIIBI COJIEH IO UX HA3BAHUSIM:
xyiopun xkenesa (11),

TUAPOCYIbMOUT KaJus,

cynbdun kanus,

CynbdUT Kanus,

cynbdar kanus,

optodocdar xenesa (I11),

HUTpAT MarHus,

KapOOHAT HATPHSI.

IIpakTnueckas padora Ne S

Tema: ®U3MKO-XUMHUYECKHE CBOWICTBA HEOPraHM4YeCKHUX BelleCTB.
[{enb pabOThI: U3YYUTH CBOMCTBA HEOPTAHUUECKUX BEIIECTB.

O6opynoBaHue:
e  TIPOOMPKH, IITATUBBI.
« PacrBopsr: HCI, NaOH, K2C0O3, CH3COOH, CaO, Fe(OH)3, H2S04, BaCl2,
KOH, Ca(OH)2, Mg(OH)2, CuSO4, FeCl3, K2S, K3P0O4, CaCl2, Na3PO4,
o TpaHyJIbI IMHKA,
e UHINKATOPBHI.

CnpaBouHbIl MaTEpHA:

Coneprxanue pabOTHI:



OnbIT PesynbTar
HcnbiTanue B oany mnpoOupky | [Ipy moMoum KucaoTHO-OCHOBHBIX
pacTBOpPOB HaJenTe 3-4 MJI | UHIUKATOPOB OIMPENEIUTE COCTaB Ka)Xa0u
WHIUKATOPaMH | COJITHOH KHCJIOTHI, BO | IPOOHUPKH.
BTOPYKO — CTOJIBKO K€
pacTBopa  ruapokcuza | | mpobdupka
HaTpus, B TPETbIO —
KapOoHaTa KaJus.
LBeT
WHJIUKATOPa
2 npoOupka
LBeT
WHJIUKATOPa
3 npobupka
LBeT
WHJAKaTOpa
Hab6mronaercs
BzaumogeiictBue | [Tomectute B mpoOupKy | YpaBHEHHE PEaKIMK B MOJIEKYJISIPHOM U
KHUCJIOT C | HEMHOTO LMHKOBBIX | HOHHOM BUJIE:
METaJIJIAMMU. CTPYXKEK, NPUIEUTE K
HHUM COJIIHOM KHCJIOTBI
Y Harpeure.
Hab6mronaetcs
B3aumopericteue B npoOupKy | YpaBHEHHE PEaKIIMU B MOJICKYJISIPHOM U
KHUCJIOT C | TOMECTUTH OKCHJI | FOHHOM BHJIE
OKCHJIaMH xenesa (II), mpubaBuTh

MCTAJIJIOB.

HCI.




HaGmronaercs

BzaumoneiictBue
KHCJIOT C
OCHOBAHUSIMH

B npobupky nomMecTuthb
rugpokcuy xenesa (IID)
Fe(OH)3 u NPUJIATH
HCIL.

YpaBHEHHUE peakIMU B MOJIEKYJISIPHOM U
MOHHOM BHJIE:

BzaumoneiictBue
KHUCJIOT C COJIIMH

B npobupky noMecTuthb
H2SO4 wu npo0GaBuTH
BaCl2

YpaBHEHHUE peaKIMU B MOJIEKYJISIPHOM U
MOHHOM BHJIE:

B3aumogeiictBue | B unctyto npoOupky | YpaBHEHHE peakluyi B MOJIEKYJISIPHOM U
e04Yen C | IOMECTHUTH 1 MJI | HOHHOM BHJIE:
COJISIMU pacTBopa FeCl3 u

OPUINTh CTOJBKO K€

NaOH. HaOnronathb

MOSIBJICHUE ocazka

KpacHO-Oyporo  I1Beta

Fe(OH)3. J[lob6aButh K

ocaaky pactsop HCI no

pacTBOPEHHS €TO.
Paznoxenue B npobupky nmomecTuth | YpaBHEHHE PEAKIIMK B MOJIEKYJISIPHOM U
HepacTBopuMbIX | Mg(OH)2 1 ocTOpoKHO | HOHHOM BUJIE:
OCHOBAaHUU HarpeBarh.

Hab6nronaercs

B3aumoperictue | BHecure rpaHyiy | YpaBHEHUE PEAKIUHU B MOJICKYJISIPHOM U
coJeit C | IMHKa B MPOOHWPKY C | HOHHOM BHJIE:
MeTaJJIAMU pacTBOpoM  cyibdarta




Menu (II), oOBsicHuTe
Ha0JIr01aeEMOE.

HaGmronaercs

B3aumoneiictBue
colel apyr ¢

JIPyroM

B mpoOupKy momMecTuTh
Na3PO4 u mnpubdaBuTh
CTOJIBKO K€ pacTBopa

CaCl2. HaGmaronars
MOSIBJIEHUE OCAJIKA.

YpaBHeHUE peaklui B MOJIEKYJISIPHOM U
MOHHOM BHJIE:

I'mppomus conen
pa3IM4HOTO
THUIA

B npobupky noMecTuthb
0,5 mu pactBopa K28, a
BO BTOpyto — 0,5 ™
K3PO4 u poGaBurs B
Kakayro no | xame
dbenondraneuna.

Hanuimure ypaBHeHHe peakiuu

OOBsICHUTE N3MEHEHHNE OKPACKH
dbenondranenna

B npobupky momMecTuthb
0,5 mu pactBopa CuSO4
U n106aBuTh 1 Kario
METHUJIOpaHXka.

Hanummre ypaBHeHue peakuuu

OOBsICHUTE U3MEHEHHE OKPACKU
dbenondranenna

OrnpenennuTe peakiyio Cpeibl paCTBOPOB

OO0uuii BEIBOI

IIpakTnueckas padora Ne 6

Tema: Knaccupukaums, crpoeHre 1 HOMEHKJIATYPA OPraHu4eCKUX BelleCTB.
[enb paGoThI: U3YUUTh KJIACCU(PHUKALMIO, CTPOCHUE U HOMEHKJIATYPY OPTaHUYECKUX

BCIICCTB.

OO6opynoBanue: HHCTPYKTUBHAS KapTOUKa, MIAPOCTEPKHEBBIE MOJICIIH.

CnpaBouHblii MaTepHa:

B opranunueckoit XxuMum OCOOEHHO aKTyallbHbI BOMPOCHI KIACCHU(DUKAIUU H
HOMEHKJIATypbl, T.K. OOBEKTAMH W3YYCHHS SIBISIOTCS MUUIMOHBI COCIUHECHHM.
KnaccudummpoBath opraHnueckue COCIUHEHHS MOXKHO IO pPa3HBIM TIpH3HAKaM,




HaIpUMep MO COCTaBy, CTPOCHHIO, CBOMCTBAM, MpUMeHeHHI0. OHAKO BaKHEUITMMHU
NpU3HAKaMU KIACCU(PUKAIMKA OPTaHWYECKHX COCAMHEHUN SBISIOTCS CTPOCHHE
YIJIEPOTHOTO CKEJIeTa MOJISKYJIBI M HAJTMYHE B €€ COCTaBe (yHKIIMOHATBHBIX TPYIIIL.

PomoHavyanbHBIMA ~ COCIMHEHUSMHU B OPraHUYECKOW XUMHH  SBJISIFOTCS
yTJIEBOIOPOIBI.

[To mpupone (yHKIIMOHATBHBIX TPYII OPTaHUYECKUE COCTUHEHUS OCNAT Ha
KJacchl. Bee Kiacchl OpraHndecKuX COeIMHEHUH B3auMOCBsI3aHbl. [lepexon oT ogHmx
KJIACCOB COEIMHEHUH K IPYTMM OCYIIECTBIICTCS B OCHOBHOM 3a CUET MpPEBpAaIlCHUs
(GYHKIIMOHATBHBIX TPYII 06€3 U3MEHEHHS! YTIIEPOJHOTO CKETeTa.

CoenuHenusi OIM3KOTO CTPOCHHUS, HO OTIMYAIOIIMECS IO COCTaBy Ha
romosiorndeckyro  pazHoctb (CHz), Ha3zmBatoTcsi romosioramu. ['omosory,
pacmojoKeHHbIE B TOPSAKE BO3pAaCTaHMUS HMX MOJEKYJISIpPHOW Macchl, 00pa3yioT
roMosiornyeckuit psg. CoctaB MOJIEKYJ BCEX YJICHOB TOMOJIOTHYECKOTO PsiAa MOKET
OBITh BBIpAXKEH OJHON oOmel Qopmymnoit. dopmyna a00O0ro MOCIETYIONIETO
roMojora MOXKET OBITh TMOJy4YeHa TMpuOaBiIecHUEM K (OpMyJe MPEeabIIYyIIEro
COCIMHEHUSI TOMOJIOTMYECKOW pa3HocTU. ['oMojiornyeckue psjbl MOTYT OBITh
MOCTPOEHBI /I BCEX KJIACCOB OPraHWYECKUX COCAMHEHMI. 3Hasi CBOMCTBA OJIHOTO U3
YJICHOB TOMOJIOTUYECKOTO PsiJia, MOXKHO CJENaTh BBIBOJBI O CBOMCTBAX APYrHX
IIPEACTABUTENIEN TOTO K€ pAaA.

Coneprxanue pabOTHI:
3aganue 1. [To popmysie opraHMUYECKOro COSMHEHHS HAMTUIINUTE MPOCTPAHCTBEHHYIO
CTPYKTYpY: A) HOHaHa b) nexan B) rekcana I') okTaHa.

3ananue 2. Hanummure cTpykTypHBbIE (OPMYIIbI BCEX BOZMOMXHBIX H30MEPOB BEUIECTB

MeHTaHa, rekcaHa, stana, quxyiopMmerana CH2CI2, B COOTBETCTBUM C HUMU CIEeTanTe
IIAPOBHUHBIC MOJICIIM H30MEPOB Ha IIpuMepe OyTaHa U n300yTaHa

IIpakTnueckas padora Ne 7

Tema: CBoiicTBa OpraHM4ecKUX COeIMHEHHNH.
[lens pa®oThI: U3YYUTH CBOMCTBA OPraHUYECKUX COCTUHEHUN.
O6opynoBaHue:

Jlo3aTop, mpoOUpPKH, CHUPTOBKA, CIIMYKH, JIEPKATEIb, IITATUB JIJIs1 TPOOUPOK.
e BUHOT'PAJIHBIA WIIN SOJOYHBIA COK
e pacTBOpHIL: (PeHONA, YKCYCHON KUCIIOTHI, TIUIIEPUHA, alleTAIbICTH/IA,
e 5% cmuproBoit pactBop moma, 0,1 M pactBop cynbdara meau (11),0,2 M
pactBop ruapokcuaa kanus, 0,1 M pactBop xnopuaa xenesa (II)



CripaBOYHBIN MaTepHaIL:

Cnuprsl.

XUMUYECKHE CBOMCTBA CIHUPTOB OOYCIOBJIEHBI B OCHOBHOM pa3pblBOM CBS3U
KHCJIOPOJ — BOAOPO/, & CBA3b YIUIEPOJ — KMCIOPOJI OCTAETCS HE3aTPOHYTOM.
MHoroaroMmHble CHUPTHI (3TWICHIVIMKOIb, IJIMLIEPUH) B3aUMOJECHCTBYIOT C
HEPAaCTBOPUMBIMHU OCHOBAHUSIMHU:

(|3HQOH CH2—0\£0— C|H2

2 CHOH +Cu(OH)2 —» CH-00 “O- CH +2HO
| | H |
CH2 OH CH-OH HO - CHz

Inuyeaparn aadu

Apko-cunuii pacmeop

DTO KaueCTBEHHAS PEaKIHsl HA MHOTOATOMHBIE CITUPTHI.

@eHoJIbI - TIPOU3BOIHBIC APOMATUYECKHUX YTIECBOAOPOJOB, B MOJIEKYJaX KOTOPBIX
ruapokcuibHas rpynmna (- OH) HemocpeacTBEHHO CBsi3aHAa C aTOMaMHy yrjiepoja B
OCH30JIbHOM KOJIBIIE.

BoabmMHCTBO OHOATOMHBIX (PEHOJIOB MPHU HOPMAIBHBIX YCIOBHUSIX MPEICTABISIOT
co0olf OecBEeTHbIE KPUCTAUIMUECKHE BEIIECTBA C HEBBICOKOM TeMIEepaTypoun
TIJIABJICHUS M XapaKTEPHBIM 3aITaXOM.

®enon CeHsOH — OecuiBeTHOE  KpUCTA/NIMYECKOE  BEHIECTBO Ha  BO3IyXe
OKHUCJISIETCSI U CTAaHOBHUTCS PO30BBIM, IPU OOBIYHOM TeMIepaTrype OrpaHUuYCHHO
pacTBOpuM B Boje, Bbilie 66 °C cMmemmBaeTcs ¢ BOJAOW B JIFOOBIX COOTHOIICHUSX.
DeHOJ1 — TOKCUYHOE BEIIECTBO, BHI3BIBAET 0XKOTH KOXKH, SABJISICTCS] aHTHCEITHUKOM.
Kauecmeennasa peakyus - odonapyxenue genosa

6C¢Hs-OH + FeCls; — [Fe(CsHs-OH)3](CeHs0)3 + 3HCI

FeCls - ceemno-orcénmoiii - pacmeop

[Fe(CsHs-OH)3](CsHsO)s - ghuonemoswiit pacmsop

3. Ilpu OKuCIEHUM STWJIOBOTO CIUPTa B KHUCIOW cpele oOpasyercsi BEIIECTBO —
anvoecuo, CoACpKalui albJACTUAHYIO TPYIITY.

H

I t AP

CH;—C —OH + CuQ CH:—C_ + Cu + IO
| ~H

H aTaHank.
VKCYCHBI ansaeri

AJNbaeruabl — 3TO OpPraHUYECKUE COEAUMHEHUS, COJEpIKAIME B COCTABE CBOEU
MOJIEKYJIbI, MOJISIPHYIO KapOOHUIILHYIO TPYIIY.

IlepBblii ujleH TOMOJIOTHYECKOrO psiaa mnpenenbHbix anpaeruaoB HCOH —
OCCIBETHBIM Ta3, HECKOJIbKO TMOCIEAYIOIIMX albJACTUIOB — >XUAKOCTU. Briciiue
aJIbJICTU]Ibl — TBEP/IbIC BEIIECTRBA.

OpnHa U3 caMbIX MHTEPECHBIX KAYECTBEHHBIX PEAKIMi B OPTraHUYECKON XUMUM — Ha
aJIbpJCTUIbl, TPEIHA3HAUYCHA HWCKIIOUYUTEIBHO [JIi  BBISBICHUS  COCIUHEHUM,
coAepKalluX albIeruIHy0 rpynny. K anpaernay npuinBarOT aMMUAAYHBIN pacTBOP
OKCHJIa cepeOpa, peaxkuus 191 (54} npu HarpeBaHuM:
CH;-CHO + 2[Ag(NH3)2]OH —t— CH3-COOH + 2Agl + 4NH3T + H,0



Ecnu ompIT mpoBeneH TpaMOTHO, TO BBIIETSIONIEECS cepeOpo MOKPHIBAET KOOy
pPOBHBIM cjoeM, co3fnaBas dddext 3epkana. MMEHHO TO3TOMYy peakius
Ha3bIBACTCS peakuuell cepedpanozo 3epkand.

[TomuMo peakiuu cepeOpsIHOTO 3epKaia CYIIECTBYET TAKKE PEAKIUS € 2UOPOKCUOOM
meou (II) Cu(OH),. Jlns »Toro k cBexenpuroToBicHHOMY ruapokcuay meau (II)
N00aBIISAIOT aNbJIETU] u HarpeBaroT CMECH:
CuSO, + 2NaOH — Na,SO4 + Cu(OH)2|
CH3-CHO + 2CU(OH)2 —t— CH3-COOH + CUzOl + 2H,0
Brimagaet oxcun menu (I) Cu,O — ocagok KpacHOTO 1BETa.

Kapo6onoewvie kuciomel.

KapOoHOBBIMH KHCIIOTaAMH HA3BIBAIOTCS OPTAHMYECKHE BEIIECTBA, COACPIKAIIIE OTHY
WJIM HECKOJIbKO KapOokcuiibHbIX Tpyni — COOH.

XUMHUYECKHE CBOKMCTBA

1. mpu nucconmanuu 00pa3yroT HOHBI BOJIOPOA:

R —COOH — R—COO" + H*

2. pearupyoT ¢ akTUBHbIMHM METAJJIAMU ¥ UX OKCUJAMU, CO IIEI0YaMHU:
2CH3COOH + K = 2CH3COOK + H»

aneraT Kajaus

CH3COOH + KOH = CH3COOK + H;O

3. B3aUMOJICHCTBYIOT CO CIIUPTaMU C 00Opa30BaHUEM CJIOKHBIX 3(DUPOB:

(|?H|3—C=O+H—O—C2H5—>CH3—C=O+H20

OH O — CyHs

ATUJIOBBIN A(UP YKCYCHON KUCIOTHI

KauecTBeHHbIEe peakuuu Ha KapOOHOBble KHMCJI0THI. Ha kapOOHOBBIE KHCIOTHI
OOBIYHO TTOTUYEPKUBAIOT 0OPA30BAHKE IIBETHBIX OCAJIKOB C TSHKEIBIMHU MeTaymaMu. Ho
HanOoJiee OCyIlecTBUMas KaueCTBEHHAs peakius Ha MeTaHoByto kucioty HCOOH.
[Ipu noGaBiieHun KOHIIEHTPpUPOBAHHOM cepHoii Kuciaotel HSOs Kk pacTBOpy

MYpPaBbUHOU KHUCJIOTBI oOpazyercs yrapHbId ras 151 BOJIA:
HCOOH —H>,SO,— COT + H,O
VYrapHsiit ras MOYKHO IIOJKEYb. ['opur CUHUM IIJIAMEHEM:

2CO + O, —t— 2C0O»
Yeneeoowt.



| Yrmesodkl |
| MoHocaxapwuobl | Onurocaxapuibl, Monucaxapwuibl
Avcaxapuibl, Tprcaxapuibl
‘.A.I‘Ib,EI,OSbI| | KeTosbl | Boccranae- Hesoccranae- FoMOnOn M-
nueBakwLw e nuBakwLw e caxapuibl
MNeTepononu-
caxapuwikl
Onxum u3 HauOosee pacnpocTpaHEHHbBIX MOHOCaXapHa0B

ABIISIETCS 2110K03d, KOTopasi umeeT MosekysapHuyto ¢dopmyiny CsHi120s. B monekyne
TJIFOKO3bl OOBEAMHSIIOTCS CBOMCTBA albJETUIAa U MHOTOATOMHOTO CIIMPTA, MO3TOMY
[JIIOKO3Y Ha3bIBaOT — anblerugocnuptoM. [loJoOHO MHOTrOATOMHBIM —CHHpPTaM
riroKo3a ¢ ruapokcuom meau (1) obpasyercs spko-cuHUN pacTBOP
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I~ H

CH — OH
|

CH — OH
|

CcH - O[H HO |

1° KOMMAT
I == Cll Hicaovunan
CH — O|H HO) cpena
| THJIPOKCHMIL
CH-> — OH atesm (1)

I IIoOKoO3a

t

CH;OH - (CHOH), « CﬁZCu(OH)z — CH0H - (CHOH), - COOH +2CuOH + Hy0

//O

C
i~

H

CH — OHI

CH — OH

CH — O
™
ZH-O + | /CLI
CH — O
|
C-H — O

caxapanr MOJIM —
BCIIICCTHBO CHIICT O 1RSI A

HpH HarpCBaHHUH IIPOUCXOOUT PCAKIUA 110 aJIbACT PII[HOﬁ T'py1IIc:

HIOOSERORAN IO b

2CuOH —p CuyOH +H;0
it ypaac

[Ipu HarpeBaHWU TIIOKO3bI C aMMHUAYHBIM PAaCTBOPOM OKCHA cepedpa moirydaercs
XapaKTepHas peaKilus Ha aJibJICTUIbI — «CEPEOPSTHOE 3epKAJION.

i
(F:D (FDDH
H»—i"H © H»—i"H
+ Ag,O

HOC—i{H HC—i{H
HOC—OH HOC—OH

CH,OH CH,OH
I'mxoxoza TI'moxomoean

KHCIJIOTa

+ 2Ag]



Kpaxman npeacrasnsier coboir Oenplii ampOTEepHBIA MOPOIIOK, HEPACTBOPUMBIN B
X0JI0OHOM Boze. B ropsiueil Boje kpaxmai cHadajna HaOyXaeT, a 3aTeM JaeT BA3KH
PacTBOP, KOTOPHIN HA3bIBAETCA KIICUCTEPOM.

Kpaxman sBisieTcss CMeChl0 MOJUCAaXapujoB, I[MOATOMY HE JaeT peakIuii,
CBOMCTBEHHBIX MOHOcaxapujiaM. OH He 00J1a/laeT BOCCTAHOBUTEIILHBIMU CBONCTBAMU
— He 00pa3yeT KpacHoro ocajka okcujaa meau (I).

[Ipu peiicTBUM MUHEPATIBHBIX KUCJIOT KpaxMai TUAPOIU3YETCs 10 TIIIOKO3bI.
(CeH1005)n + N H20 — nCeH120¢

KauecTBeHHON peakiuen Ha KpaxMmall SBJSIETCS PEAKLHS €ro ¢ pacTBOPOM HOJA -
pacTBOP OKPAIIMBACTCSI B UHTEHCUBHBIA CHHUU LIBET.

Conepxanue pabOTHI:
3apaua: OO6HapYXKEHHUE TIIOKO3bI B BHHOTPAJTHOM WJIH SIOJIOYHOM COKE.
Onwvim . Ob6HapysiceHue 2noKo3bl 8 8UHOSPAOHOM uau s0104Hom coke. Haneite B
MPOOHUPKY 4 MJI BUHOTPAIHOTO WJIU S0J0UYHOTO COKa
Jlo6aBbTe mocnenoBaTeabHo Mo 0,5 M pacTBOPOB THAPOKCHAA Kajausi U Cyibdara
Menu (II). 3anummre Bamm HaOIOASHUS
3akpenure MNPOOMPKY B JAep)KaTelb, W HarpeiTe ee IIaMEeHEM CIUPTOBKU J0
M3MEHEHHS OKPACKH.

1. CocTaBbTe OTUET O BHIIIOJIHEHHOM pabdoTe.

2. IlpuBenute pabodee MECTO B MMOPSIOK.

IIpakTnueckas padora Ne 8

Tema: CBoiicTBa OPraHM4eCKHX COeITMHEHU.

[lens pa®OThI: U3yYUTh CBOMCTBA OPTaHUYECKUX COCTMHECHHM.

O6opynoBaHue:
Jlozatop, npoOUpPKH, CHUPTOBKA, CIUYKH, JEP>KaTeIb, IITATUB JJI IPOOUPOK.
o KapTo(enb
e pacTBOpPHI: (heHoIa, YKCYCHOM KHCIIOTHI, TIIMIIEPUHA, alleTalbIeTHIa,
o 5% cnuproBoit pactBop moaa, 0,1 M pactBop cynbdara meau (11),0,2 M
pactBop ruapokcuaa kanus, 0,1 M pactBop xnopunaa xemnesa (III)

CnpaBouHbIl MaTEpHUAI:

Cnuprsl.

XUMUYECKHE CBOMCTBA CIHUPTOB OOYCIOBJIEHBI B OCHOBHOM pa3pblBOM CBSI3U
KHCJIOPOJ — BOJOPO/, a CBSI3b YIIEPO — KUCIOPOJ OCTAETCSI HE3ATPOHYTOM.
MHOroaToMHble CHHUPTHI (3TWICHIJIUKOJb, T[JULUEPUH) B3aUMOJACHCTBYIOT C
HEpPacTBOPUMBIMUA OCHOBaHUSIMU:

CH: OH CHz2- O, . 0O- CH:2
I a |
2 CH OH + Cu(OH)z —* CH —0@ O- CH + 2 H20
I | H |
CH: OH CH-OH HO - CH:

Inuyeaparn aadu



Apko-cunuu pacmeop

DTO KaueCTBEHHAs PeaKIvs HA MHOTOATOMHBIE CIIUPTHI.

@eHoJ1bI - MPOU3BOJHBIE APOMATUYECKHUX YTJIEBOJOPOJOB, B MOJIEKYJIaX KOTOPBIX
ruipokcunbHas rpynna (- OH) HemocpeAcTBEHHO CBsi3aHa C aTOMaMu yriepoja B
OEH30JIbBHOM KOJIBIIE.

BoabmMHCTBO OJJHOATOMHBIX (DEHOJIOB MPU HOPMAJBHBIX YCJIOBHUSX MPEICTABISIOT
co0oif OeclIBETHBIE KpPUCTAUIMYECKUE BEIIECTBA C HEBBICOKOW TeMIIepaTypoi
TJIABJICHUS ¥ XapaKTEPHBIM 3aIlaxOM.

®enon  CeHsOH (kap6osioBasi  KHMCJI0Ta) — OCCIIBETHOE  KPHUCTALUTUYCCKOE
BCIIECTBO HA BO3JyXE OKHUCISAETCS W CTAHOBUTCS PO30BBIM, TIpU OOBIYHOM
TeMIepaType OrpaHUYEHHO PacTBOPUM B BOjE, Bbilie 66 °C cmenmBaeTcsi ¢ BOJOU B
MO0BIX coOoTHOMECHUIX. DEHOT — TOKCHYHOE BEIIECTBO, BBI3BIBACT OXKOTH KOXKH,
ABJISIETCS] QHTUCEITHKOM.

Kauecmeennasa peakyusa - oOHapykeHue (peHoJIa

6CsHs-OH + FeClz — [Fe(CsHs-OH)3](CsHs0)3 + 3HCI

FeCls - ceemno-orcénmeiii - pacmeop

[Fe(CsHs-OH)3](CsHsO)s - ghuonemosuiit pacmeop

3. Ilpu oKHCIEHUH STWIOBOTO CIHUPTAa B KHUCJIOW cpejie o0pa3yercss BEHIECTBO —
anvoecuo, CoNCpKalui AlbJICTUAHYIO TPYIIITY.

H

I t A0

CH;-C-0OH + CuO CH;—C\ + Cu + H:0
I H

H 3TaHane,
YKCYCHBIN anbgerng

AJIbIErHbI — 3TO OPraHUYECKUE COEAMHEHUs, COJEp)KalllMe€ B COCTAaBE CBOEH
MOJIEKYJIbI, MOJSPHYIO KAPOOHUJIBHYIO TPYyMIY.

IlepBblii u€H TOMOJIOTMYECKOrO psna mnpenenbHbix anpaeruao HCOH —
OCCIIBETHBIM Ta3, HECKOJIBKO MOCIHEAYIOIMMUX ajbJACTUI0OB — KUIAKOCTH. Briciiue
anbAETUIbl — TBEPIbIE BEIIECTBRA.

OnHa u3 caMbIX HHTEPECHBIX KAUECTBEHHBIX PEaKIUi B OPTaHUYECKON XMMHHU — Ha
anpACruAbl, TpEeAHa3HAUYCHA HWCKJIIOUUTEIbHO ISl  BBISIBJICHUS COEJUHEHHI,
COZIepKaIllUX aJdbJeruAHYI0 rpyniy. K anpaeruay npuivBaroT aMMUAYHBII pacTBOP
oKcHua cepeOpa, peakuus UJeT npu HarpeBaHUMU:
CH3-CHO + 2[Ag(NH3)2]OH —t— CH3-COOH + 2Agl + 4NH3T + H,0
Ecnu onbIT mpoBeAeH I'paMOTHO, TO BBIAEISIONIEECS cepedpo IMOKPHIBAET KOJIOY
POBHBIM cjoeM, co3faBas d3¢dexT 3epkana. VIMEHHO TO3TOMY peakius
Ha3bIBACTCS peaKyueil cepedpanozo 3epkana.

[TomuMo peakiuu cepeOpsHOTO 3epKaia CYHIECTBYET TAKKE PEAKIUS € CUOPOKCUOOM
meou (II) Cu(OH),. Jlns 3Toro x cBexenpurotoBicHHoMy ruiapokcuay mean (1)
T00aBIAIOT anbAETrua u HarpeBaroT CMECH:!
CuSO, + 2NaOH — Na,SO4 + Cu(OH)2|
CH3-CHO + 2CU(OH)2 —t— CH3-COOH + CUzOl + 2H-,0
Brimagaet oxcua menu (I) Cu,O — ocagox kpacHOTO 11BeTa.

Kapo6onoewvie kuciomel.



KapOoHOBBIMH KHCIOTaMU HA3BIBAIOTCS OPTAaHUYECKHE BEIIECTBA, COMIEPIKAIINAE OTHY
WJIM HECKOJIbKO KapOokcuibHbIX Tpymnn — COOH.

XUMHYECKHUE CBOKCTBA

1. mpu auccouuanuu 00pa3yroT HOHBI BOJOPOIA:

R —COOH — R—COO + H*

2. pearupyroT ¢ akTUBHbBIMU MCTAJLJIaMH 1 UX OKCHUIAaMH, CO IICIIOYaMHU:
2CH3COOH + K = 2CH3COOK + H»

aleTartr KaJluid

CH3;COOH + KOH = CH3COOK + H,O

3. B3aMMOJCHCTBYIOT CO CIUPTaMH C 00pPa30BaHUEM CIIOKHBIX 3PHUPOB:

(le‘I|3—C=O+H—O—C2H5—>CH3—C=O+H20

OH O — CyHs

STUJIOBBIN 3(UpP YKCYCHON KUCIOTHI

KadecTBeHHbIe peaknuu Ha KapOOHOBble KHCJOTHbI. Ha kapOOHOBBIE KHUCIIOTHI
OOBIUHO NMOAYEPKUBAIOT 00pa30BaHUE LIBETHBIX OCAJIKOB C TSKEIbIMHU MeTaiamMu. Ho
HanOoJiee OCyIeCTBUMAasl KauyeCTBEHHAsl peakius Ha MeTtaHoByto kucioty HCOOH.
[Ipu noOaBiieHUHM KOHIICHTPHUPOBAHHOW cepHOUM KuciaoThl H>SOs Kk pacTBOpy

MypaBbHUHOU KHCJIOTBI oOpazyercs YTapHbIN ras 51 BOJIA:
HCOOH —H,SO4— COt + H,0
YrapHsiil ras MOJKHO IIOJKEYb. l'opur CUHUM IIJIAMEHEM:
2C0O + O, —t— 2CO0O;
Yeneeoowt.
I Yrnesoabl |
| MoHocaxapwibl | Onurocaxapuikl, MNMonucaxapuabl

ancaxapuisl, Tpucaxapuisl

‘Aﬂb,qo:—‘.b|| | KeTo3wl | Boccranase- HeBoccTtanae- roMONOn -
nusaww e nueaww e caxapuabl
MNeTepononu-
caxapuibl
OI[HI/IM 3 HanoOosee PaCiIpOCTpaHCHHBIX MOHOCaxapnuaoB

SBIISICTCS 21H0K03d, KOTOopasi umeeT MonekyisapHyto dopmyny CsHi120s. B monexymne
TJIFOKO3bI OOBEAMHSIOTCS CBOMCTBA albJETHUIA U MHOTOATOMHOTO CIIHPTA, TOITOMY
TJIFOKO3Y HA3bIBAIOT  alblerugocnupToM. [log00HO MHOTOATOMHBIM —CIUPTaM
riroKo3a ¢ ruapokcuaom mean (1) obpasyercs spko-cuHUI pacTBOP
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FommoxKosa BCIIICCTRO CHIICTO IIBCTA

IIpn HarpeBaHUM NPOUCXOAUT PEAKLIMS IO AJIBIETUIHOM IPYIIIIE:
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[Ipy HarpeBaHWU TIIOKO3bl C aMMHUAYHBIM PAacCTBOPOM OKCHJAA cepedpa moirydaercs
XapaKTepHas peaKiusl Ha allbJIETUAbl — «CEPEOPSHOE 3epKaIO.
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KEHCJIOTA

Kpaxman nipeacrasnsier coboil Oenblii aMm(pOTEpHBIA MOPOIIOK, HEPACTBOPUMBIN B
XO0JIOIHOM Boje. B ropsiueit Boje kpaxmain cHauajga HaOyXaeT, a 3aTeM JIaeT BS3KUM
pacTBOp, KOTOPHI HA3bIBACTCS KIEHCTEPOM.
Kpaxman sBisieTcss cMechl0 TMOJMCaXapuaoB, I[OATOMY HE JlaeT peakilui,
CBOMCTBEHHBIX MOHOcaxapuaaMm. OH He 001alaeT BOCCTAaHOBUTEIHLHBIMU CBOMCTBAMU
— He 00pa3yeT KpacHoro ocajka okcunaa meau (I).
[Ipu nelicTBMU MUHEPATBHBIX KACIOT KpaxMall THAPOIU3YETCS J10 TIIFOKO3BI.
(CsH100s)n + N H2O — nCgH1206
KauecTBeHHON peakiuen Ha KpaxMmall SBJISIETCS PEaklUs €ro ¢ pacTBOPOM HoJa -
PACTBOp OKPAIIMBACTCS B MHTCHCUBHBI CUHUH LIBET.
Coneprxanue pabOTHI:
3apaua . OOHapyXeHHe KpaxMala B KapTodere.
Onwvim . Obnapyscenue kpaxmana 6 kapmodgere.

1. Paszpexsbre nomnepek 1 kiryOeHb kapTodes

2. Kamnwute Ha cpe3 0,5 Mi1 pacTBOpa Hoja U 3alUIINUTE BATd HAOIIOIEHUS.



3. CocTaBbTe OTUET O BBINOJIHEHHOM padoTe.
4. TlpuBenute pabouee MECTO B OPSIOK.

3amauya. KauecTBeHHOE ~ ONpENENEeHUE  KUCIOPOACOACPKAIIUX  OPraHMYECKUX
COEIMHEHUM.

Onwvim. Kauecmseennoe  onpedeneHue  KUCIOPOOCOOEPHCAUUX — OPSAHUUECKUX
CcOeOUHeHU.

Bam BblgaHbl 4 HENOANMCAaHHBIE CKISIHKA C pPacTBOpaMH CIEAYIOMIMX BEIIECTB:
deHon, ykcycHasi KUCIOTa, TIUIEpUH, ateTanbaerul. [loanummTe Kaxkayo CKISHKY
dbopMyIioii TOTO BeIIeCTBA, PAacTBOP KOTOPOIO OHA COJEPKUT, eciau Bam naHbl
cnenytontue peaktuBbl: FeCls, CuS0, m KOH. Jlns storo:

1. IIponymepyiiTe MpoOOUPKH YEPHBIM MAPKEPOM IO CTEKIy OT 1 10 4.

2. C momol1Ipko J103aTopa MoMecTUTe B 4 OTAeNIbHbIE TPOOUpPKHU 1Mo 1 M1 pacTBOpa
U3 KaXI0M CKIISTHKU.

3. Ilpuneiite B kaxaywo npoobupky 0,5 mn pactBopa xiopuga skenesza (III).
CrnemaliTe BBIBO/I.

4. C noMopio 103aTopa MOMECTUTE B 4 OTJeNIbHbIE MPOOUPKHU MO 3 MJI pacTBOpa
U3 KQXIO0M CKIISTHKHU.

5. B xaxmyro npobupky npuieite mo 0,5 Mt pacTBopa I1IEJI0Ur U CylibdaTa Meau
(IT). BerpsixauTe Kaxayro NpoOMPKY, IPEABAPUTEIHLHO 3aKPhIB UX MPOOKaAMHU.
3anunmTe HaOIIOAeHUS U CAeJIaliTe BEIBOJIBI.

6. OcraBmrytocs TpoOHUPKY, B KOTOPOW HE TMPOHW3OILIO HUKAKMX W3MCHCHHH,
3aKpEenuTe B IEPHKATENb U HarpeiTe Ha MJIaMEHU CIIUPTOBKHU.

JIns  BBINOJIHEHMWS 3aJa4yd 3 PEKOMEHIYETCS BOCIIOJIB30BaThCA ILUIAH-CXEMOU
pacno3HaBaHus BemecTB. Ha nepeceduennn siueex 3anuchiBaiiTe CBOM HAOIIOEHUS, B
COOTBETCTBUM C KOTOPBIMH JI€JIAUTE BBIBOJ O TOM, KAKOE BEIECTBO HaXOAWJIOCH B
npobupke. Eciu npu B3aMMOJIEHCTBUU BELIECTB HUYETO HE MPOUCXOJUT — CTaBbTE
IIPOYEPK.

Pearent
[TpoGupka No FeCl; Cu(OH);
1
2
3
4

IIpakTnueckas padora Ne 9

Tema: CkopocTh XUMHYECKUX peakuunid. XuMHYeCKoe paBHOBECHE.

[lens pabOTHI: U3yUUTh 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIHI OT Pa3IMUHbIX
(bakTopoB

O6opynoBanue: HHCTPYKTUBHAS KapTOUuKa



CrnipaBo4HBI MaTepuan:

CKOpoCTh  XMMMYECKOH peakuuu 9TO HW3MEHEHUE KOHIEHTpaLUH
pearupymomux BeuecTs B equHuIy BpeMeHu.+=+, T C 1 C mmoc Munyc v. CKopocTh
XUMHUYECKON pPEeaKIMK 3aBUCUT OT: NMPUPOABI PEATUPYIOLINX BEIIECTB; KOHLIEHTPALUN
pearupyronux BeIEeCcTB; TEMIIEPATyphl; IPUCYTCTBUS KaTaau3aTopa.

XUMUYECKOE PaBHOBECUE — 3TO YCTOMUMBOE COCTOSIHUE PEAKIIMOHHOM cMecH,
IpU KOTOPOM IpsiMasi U 0OpaTHasl peaklMy MPOTEKAIOT ¢ OJUHAKOBOW CKOPOCThIO. B
COCTOSSHUM XUMHUYECKOTO pAaBHOBECHS KOHIIEHTPAllMW PEAreéHTOB M MPOIYKTOB
pEaKlMK HE U3MEHSIIOTCS CO BPEMEHEM M Ha3bIBAIOTCS PABHOBECHBIMU. XUMHUYECKOE
paBHOBECHE YCTAHABIIMBAETCA HE3aBUCUMO OT TOI'0, KaK OCYIIECTBIIIETCS IIPOLECC —

CJICBAa HAIIpaBO WJIK CIIpaBa HAJICBO.

Conepxanue padOTHI:

IpakTnyeckmnii
IKCIEPUMEHT

Haoaronenus

BeiBOABI

1. Ins yBeJiu4eHHsI CKO-
poCTH XMMHUYECKOW peak-

1)Ilomecture B o1Hy
IPOOUPKY KETE3HYIO

Yro HAOIIOOATA B
IIEPBOM U BTOPOM

Kakue axropsl
BJIMSIFOT HA CKOPOCTb

107074 MPOBOJIOKY 1iuHOM 10 | sxcriepumenTe? JTAaHHBIX XUMHYECKUX
MM WJIY TBO3/1b, & B eaKui?
Fe? +Cu?*=Fe?*+Cu° AL peart
JIPYTYIO — JKE€JI€3HbIE
HEOOXOIMMO onuiku. JlobaBbTe 11O
1 1 mi pactBOpa Kakoii 3akon
BEJIMYUTH KOHIICHTpA-
Y HEHIPA™ | X nopnma memm(I). OnKCHIBACT
IIUI0 NOHOB XKele3a
. 3aBHUCUMOCTb C.X.p. OT
5 B kaxkoit mpoOupke 9
TeMIepaTypbl?
) pa3MeIbYUTD KEIE30 GBICTPEE MPOM3OIILIO paryp
3) YMEHBIINTH TeMIIepaTy- | N3MCHEHHUE IBeTa?
Py 2)Bo3bmure B 2
4) yBeNU4YUTh NPOOHPKH 110 1
KOHIEHTPALUIO NOHOB rpayine Zn u 100aBbTe
MeIn HemHoro p-pa HCl
pa3HOM KOHIL
5) yBEIUYHTH
KOHIIEHTPAIUIO0 aTOMOB
Men
2. YBeqnuenue JHokaxwure, BeiOpanHble| Kakas u3 Kaxkoit ¢pakrop Bausier

TeMIlepaTypbl BUAMMO
IMOBJINAECT HA CKOpOCTb
peaxkumii:

1)
CuO+H2S04=CuS0O4+H>0

2) NaOH +
HCI=NaCl+H20

BaMU OTBETHI
AKCTIEPUMEHTAIILHO,
UCIIONb3Ys
HMEIOLIUECs Y Bac
PCAKTUBBI

MIPOJICIAHHBIX BaMHU
peaKkuuii SIBIsETCS
Ka4eCTBEHHOM?

Ha CKOPOCTb JIaHHOM
XAMHYECKON peakiuu?

Kakomy npasuiy
MIOTYMHSIETCS ATa
3aBHCHUMOCTb?




3)
FeClz+3KOH=3KCI+Fe(O
H)s

4) CH,-(CHOH)4-COH
+2Cu(OH)z=Cu;0 +

CH2-(CHOH)4sCOOH +
2H.0

5)
BaCl2+K32S04=BaS04+2K
Cl

3. Kakue MeTa/u1bl
pearupyiot ¢ pacTBOpoM
CEPHOM KHCJIOTOM
obicTpee?

1) Zn 2) Fe
3) Mg 4) Ag

4. Ha ckopocTh KaKHuX
peaxkuuii noBjausieT
NPUCYTCTBHE
Karajgm3aropa?

1)
H2S04+2KOH=K>SO4+2H
20

2) H202,=H.0+0>

3)
2KMnO4=KoMnO4+MnO2
+02

4) 250,+0,=2S03

B npucyrctBun
KaTajan3aTopa o0pa3yroTcs
HETIPOYHBIE
MIPOMEXKYTOUHbIE
COCIMHEHHUS C YIaCTHEM
KatanuzaTopa. B atom
MOYHO YO€IHUThCH,
MIPUMEHUB B KaYeCTBE
KaTaJln3aTopa pa3aoKeHUsI
H20, HachIIIeHHBIH

Jlokaxkute Baml OTBET
AKCTIEPUMEHTAIIBLHO,
UCIIONB3YS
HMEIOLIUECS Y Bac
PECaKTUBBI

1) Hanmute B mpoOupky
NpUOJIM3UTENBHO 1-2
it H202 u mpubaButh
HeOoubII0e
KOJIMYECTBO OKCH/IA
maprania (IV) MnOs,.

[ToBTOPUTH OMBIT,
3aMEHHUB KaTaau3aTop
MnO: Ha Takoe xe
KOJINYECTBA
karanu3atopa Fe2O3

2) B XUMHYECKUI
CTaKaHYMK HACHIIIbTE
HEMHOTO CYXUX
JpOKeH u 1006aBbTe
pacTBOp NEePEeKUcH
BOJIOpOJA

Kaxkoe BemecTBO B
9TOM OIIBITE
BBIITOJIHACT pOJ'IB

Kakoii akrop BiusieT
Ha CKOPOCTbH JIaHHOM
XUMHUYECKOHN peakiuu’?

Kakoii akrop BiusieT
Ha CKOPOCTbH JTAHHBIX
XUMHUYECKUX peakuuii?




PAacTBOp XpOMAaTa KaJlus
K2CrOa.

KaTtanuzaropa?

5. B cucreme
250,(r) + Os(r) =—— 250}

CMEIEHUIO0 XUMHYECKOTO
PaBHOBECHS B CTOPOHY HUC-
XOJHBIX BEIIECTB OyIeT
CI10coOCTBOBATD

1) ymeHblIEHUE 1aBIEHUS

2) yMeHbIlIeHUE TeMIiepa-
TYpBI

3) yBeIMYEHHE J1aBIICHUS

4) yMeHbIlIeHUEe KOHIIEH-
Tpanuu SO2

5) yMeHblIeHHE KOHIIEH-
tparn 03

B nBe npobupku
HAJIUTh 110 2-3 M
pacTBOpa Kpaxmaina u
n06aBuTh 3-4 Karm
0,1 1. pactBOpa I2.
OTMETUTE LIBET
pactBopoB. OniHY
MPOOUPKY OCTaBUTh
JUISL CPAaBHEHUS,
JIPYTyIO HAarpeTh J0
HCYC3HOBCHUS
okpacku. OXJIaJuTh
IpoOUpKyY mocie
HarpeBaHusi. OTMETUTH
OKpacKy pacTBopa

Ilepeunciure
(baxTopsl, BIUAIOLINE
Ha XMMHUYECKOE
paBHOBECHE:

IIpakTnueckas padora Ne 10

Tema: Xumus B ObITY U IPOU3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA.

[lenbs pa®OTHI: U3Y4YUTh POJIb XUMHUHM B OBITY M MPOU3BOJICTBEHHON NEATEIBHOCTH

YCJIOBCKA.

O6opynoBaHue: HHCTPYKTUBHbBIE KAPTOUKHU.

CnpaBouHbIl MaTEpHUAI:

Ponp xumumu B COBPCMCHHOM MHPC OYCHbL BCJIMKA.

XUMHUUYCCKUC TIPOUCCChI

Ha camom neine,

OKpPY>XaroT HAC IIOCTOAHHO, 3TO KacCacTCd HC TOJBKO

IIPOMBINIJIICHHOT'O IIPOU3BOACTBA HJIN OBITOBBIX MOMEHTOB. XUMHUUYECKHE pC€aKkounu B

HaIlleM COOCTBEHHOM OpraHU3ME MPOTCKAIOT CKCCCKYHAHO, pasjiarasd OpraHn4cCKue

BCIICCTBA A0 IIPOCTBIX COCI[I/IHCHI/If/'I BpOJC YIJICKUCIIOTO I'ada U BOAbI, B PC3YJIbTATC

YEro Mbl [MOJYyYaeM SHEPTUI0 HA COBEPUIEHUE SJIEMEHTAPHBIX IEVCTBUM.

Conepxanue pabOThI:




Keiic Nel. «XJ1op B :KU3HHU YeJI0BEKa»

B SAnonun oObenuHeHHBIMH cwiaMu HalmoHaabHOTO HMHCTUTYTa 370POBBS U
[IpedextypHoro ynuBepcurera CUA3yOKH ObLIO TIPOBEJACHO HCCIIEIOBaHUE. Y YCHBIC
BBISICHWIA, YTO €CTECTBEHHBIC OPTraHMYECKHE BEIIECTBA BCTYHAIOT B PEAKIUIO C
XJIOPUPOBAHHOW BOJIOM W3-TIOJ KpaHa, o0pa3ys OmacHble COEAUHEHUS, KOTOPHIE
MOTYT CIY)KATh IPUYMHOM paka. Takue coenuHeHHs HasbpiBaOTCd MX, TO ecTb
«MyTtareHn ukc» uim «Heu3BeCTHbINM MyTareH.

3aganus:

1. [IpeayioxuTe cocoObl yMEHBIIEHUS SOBUTOTO BIMSIHUS XJIOpa B MUTHEBOM BOJIE
Ha OpraHu3M YeJOBEKa.

2. Ucxons u3 cBoel )KM3HEHHON MPAKTUKU, TPUOJIU3UTEIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJBI BBl UCIIOJIb3YETE B TEUEHUE THS U JIJIS1 KAKUX LIETIei?

3. Kakue opraHbl 4ejioBeKa 00JIbIIIE BCEro CTPAAlOT OT BO3ACHCTBUS XJIopa?

4. Kak BnusieT XJI0pUpPOBAaHHAS BOJA HA YEJIOBEKA MPU KYTTAHUU ?

5. Haiinure A0NONMHUTENBHYIO HH(POPMALIKIO O 3aMEHE XJI0pa IpH 00e33apaKuBaHUH
BOJIBI.

6. Mccnenyiite pa3inuHble TOBApbl OBITOBOM XMMHUU B CBOEM jjoMe. CocTaBbTe
CIUCOK XJIOPCOAEPKALIUX COETUHEHUH, YKOKUTE MEpPbl 0€30IMaCHOCTHU ITPHU paboTe ¢
HUMU.

Keiic Ne2. «BomopoaomoOmnan — mar B Oyayuiee»

ABTOMOOWIM Ha BOJAOPOJIHBIX TOIUTMBHBIX AJIEMEHTAX €31I4T 10 goporaM EBporibl ¢
2009 roma. A Ha ITstom MockoBckom MexayHapoiHOM aBTocaiione BA3
MPEICTaBIII CBOIO HOBUHKY «Jlama-AHTAm» ¢ GarioHaMu BOAOPO/Ia U KHCIOPOa.
3aganus:

1. [Toyemy MHOTHE aBTOMOOUIIbHBIE KOMIIAHUH pa3padaThIBalOT aBTOMOOWIIH,
paboTarolye Ha BOJIOPOIHOM TOILIHBE?

2. Kak BBIXJIOIIHBIE Ta3bl aBTOMOOUJIEH, pabO0TaONIUX Ha YTIIEBOJOPOIHOM TOTUIUBE,
BIIMSIIOT Ha 3JJ0POBBE YETIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOUIICI?

4. HalimuTe JOMOJHUTENIbHYIO HH(OPMAIIMIO 00 UX YCTPOMCTBE.

5. Ecnu B Bamieit ceMbe WK y BallluX 3HAKOMBIX €CTh aBTOMOOMIIH, MOJICUUTANTE,
CKOJIbKO NPHUOJIU3ZUTENIBHO JIUTPOB OCH3MHA, ra3a U KaKoM MapKu UCIIOJb3yeTe
€KETHEBHO.

6. Kakue BeliecTBa M B KAKOM KOJIMYECTBE MOTYT HaXOAUTHCS B BBIXJIOMTHBIX ra3ax
BalllMX aBTOMOOUJICH?

3amura: [IpeacraBieHue pe3yabTaToOB pelleHUs KeicoB B (hopMe MUHH-IOKIIAA C
MPE3EHTAIUEH.
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JJIeKTPOHHO-0U0JINOTEYHAA cHCTeMa:
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8. ObC «Book.ru»
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