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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. Mcnonbp30BaThb COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U WHTEPHpPETAlnun
uHbpopMaluu W  WHGOPMALMOHHBIE TEXHOJOTMHM ISl  BBIMOJHEHHS  3adad
npodeccuoHaNbHOM e TEeTbHOCTH.

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

OK 07. CozneilcTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHNUIO,
IPUMEHSTH 3HaHUs 00 U3MEHEHUHU KIIMMaTa, IPUHIIMIIBI OEPEXIMBOTO POU3BOICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

[enbto ocBOEHUS Y4EOHOM TUCHUIUIMHBI « XUMHUSD) SBISETCS:

- (opmupoBaHUE Yy CTYJEHTOB MPEACTABICHUS O XHWMUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUPA KAK OCHOBBI IPUHATHUS PEIICHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOAHON Cpeie.
3aga4uu TUCIUILINHBIL:

1) chopmupoBaTh  MOHMMAaHWE 3aKOHOMEPHOCTEH  MPOTCKAHHS  XHUMHUYCCKHX
IPOLIECCOB U SIBJICHUM B OKPYKAlOLIEHW Cpele, HEJOCTHOM HAay4YHOM KapTHHBI MHUPA,
B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHSI COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U  OPraHUYECKUX
BEUIECTB, YPaBHEHMsS]  XUMHUYECKMX  peakuuil, OOBSICHATb HUX  CMBICI,
MHTEPHPETUPOBATh PE3YJIbTaThl XHMHUYECKUX 3KCIIEPUMEHTOB;

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

4) pa3BUTh YMEHUS WCIOJB30BaTh HMH(POPMALMIO XUMHYECKOTO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

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

6) chopMupoBaTh TOHWMAHHE 3HAYUMOCTH JIOCTMIKCHHNH XHMHUYECKOH HAyKd U
TEXHOJIOTH JIJIsl pa3BUTHS COLIMAILHOM U IPOU3BOJACTBEHHOM 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 T'PaMOTHOCTH, HEOOXOAUMOM st
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 HX IPEBPALICHUMN;
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 3AHATUN IO JAUCIUILUIMHE OMpPEAesieTCs 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: CrTpoeHuHe aTOMOB XMMHYECKHX 3JIEMEHTOB W TNPHUPOAA XUMHYECKOH
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 HEOPIraHNYECKHMX BELIeCTB.

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

ITPAKTUYECKAS PABOTA Neé6.
Tema: Kinaccupukauus, CTpoeHHe 1 HOMEHKJIATYPa OPraHu4eCKUX BellecTB

INPAKTUYECKAS PABOTA Ne7.
Tema: CBoiicTBa OpraHM4ecKMX COeIMHEHHUIL.

INPAKTHYECKASA PABOTA Ne§.
Tema: CBoiicTBa OpraHM4ecKUX COeIMHEHHNH.

INPAKTUYECKASA PABOTA Ne9.
Tema: CroOpocTh XMMHYECKHUX peakurid. XMuMHYeCKOe paBHOBeCHE.

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



WHCTPYKIUHU JJISI OBYUAIOIIMXCS
MO BBIMTOJHEHUIO MMPAKTUYECKUX PABOT

[Ipexxne 4emM MNPUCTYNUTHh K BBHIMOJHEHUIO 3aJaHUM, BHUMATEIbHO MpPOUYUTAITE

JaHHBIE PEKOMEH/IAlINU.

[Ipuctynass K BBIIOJIHEHUIO MPAKTUYECKON padOThl, HEOOXOAMMO BHUMATEIHHO

MPOYUTATh IIEJIb W 3aJa4d 3aHATHUS, O3HAKOMHUTHCA C TPEOOBAHUSIMH K YPOBHIO

MOJATOTOBKH, KPATKUMHU TEOPETHUYECKHUMHU W YIeOHO-METOJAMYESCKUMHU MaTepHaTaMH

Mo TeMEe  MPaKTUYECKOH paboThl, OTBETUTh HA BOMPOCHI [JISI 3aKPETUICHUS

TEOPETHUECKOTO MaTepuaa.

Bce 3amanus k mpakTudeckod paboTe HEOOXOAMMO BBITIONHSATH B COOTBETCTBHUH C

WHCTPYKIIMEH, aHaJM3UpOBATh IIOJIYYEHHBIE B XOJE 3aHATHUS pe3yIbTaThl TIO

PUBEACHHON METOIMKE.

OTtyer O mpakTHYECKOM paboTe HEOOXOAMMO BBIMOJHUTH [0 MPUBEICHHOMY

ITOPUTMY, OTMPAsICh Ha 0Opasell.

BoinonHennsie paboOThl JOJDKHBI OBITh MPECTaBIEHB B BHUAE (0OTYETa, BHIBOJA,

KJ1accu(UKaIUK, TaOIUIIbI, PEIICHHS, pacueTa, TaOJUIIbI U T.J1.) TI0 3aJIaHHOU (opme.

Pe3ynbTaT BBINOTHEHUS MPAKTHUECKOW pPaOOThI OIIEHUBAETCS MO MATHOAIHLHOM

CHUCTEME OLICHKU 3HAHUM.

Kaxxnmas mpaktuyeckas paboTa COASPKHT I1€7b, METOAUYECKOE PYKOBOJCTBO K

BBITIOJTHCHHIO, TIEPEUYCHb OCHAIICHUS PabOThI coepKaHue paboThl, TOMOJTHATEIHLHOE

3aJIaHAE PA3BUBAIOIIETO XapaKTepa, KOHTPOJIbHBIE BOMPOCHI, (OPMY MPEIbIBICHUS

oT4YeTa, KPUTEPHUH OICHKH.

[ToaroToBka K MpakTHYECKWM paboTaM 3aKII0YaeTCs B HW3YYCHUU TEOpUHM Ha

3aHATHSAX ~ TCOPETUYECKOTO  OOY4YeHHST W CaMOCTOSITCIIBHOTO  HM3yYCHHUS

JOIIOJTHUTEIIBHOM, PEKOMEHAOBAHHOMN JIUTEPATYPHI.

[IpakTtuueckass paboTa CcUMTAETCS BBIMOJHEHHOM, €CIM OHA COOTBETCTBYET

KPUTEPHUSM OIICHKHU.

TpeboBanus 6e30MaCHOCTH BO BpeMsi padoThI

1. Bo Bpems paGoTel B KaOuWHETE XWMHUU HEOOXOJIUMO COOMIOAATh YHUCTOTY,
TUIIUHY Y TIOPSIIOK Ha paboyeM MecTe.

2. 3ampemiaetcs mpoOoOBaTh Ha BKYC JItoObIe BemecTBa. HioxaTek BemiecTBa MOXKHO,
JIUIITH OCTOPOYKHO HAMPABJISISI HA ceOsI Maphbl WK Ta3bl JIETKUM JIBHKCHUEM PYKH,
a HE HAKJIOHSISCh K COCYTy M HE BJIBIXas TIOJTHOM TPY/IBIO.

3. B mpouecce paboTsl HEOOXOANMO CIEANTH, YTOOBI BEUIECTBA HE MOMAAad HA

KOXY JIMIIA ¥ PYK, TaK KaK MHOTHE BEIIECTBA BBI3BIBAIOT Pa3pakKCHUE KOKU U

CJIM3UCTHIX 000JI0UEK.

OnbITEI HY’KHO TPOBOAUTH TOJIBKO B YUCTOM MOCYIE.

Ha Bcex 6aHkax, CKISHKaX W APYTOM MOCYE, TAE XPAHITCS PEaKTUBBI, TOJKHBI

OBITb STUKETKHM C YKa3aHWEM Ha3BaHUS BEIIECTBA. 3ampemiaeTcs XPaHHUTh

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

KapaHJaIIoM MO0 CTEKITy, PacTBOPHI IIENoueld — B CKISHKAX C MPUTEPTHIMU

mpoOKamu, a JITKOBOCIIJIAMEHSIOIINUECS U TOPIOYHE KUIKOCTH — B COCYJZIax W3

MOJIUMEPHBIX MaTEPUATIOB.

o k&



10.

11.

12.

CKJISIHKY ¢ BEIIECTBAMHU WJIM PACTBOPAMH HEOOXOIUMO OpaTh OAHOM pyKOH 3a
TOPJIBIIIKO, & IPYTOi CHU3Y MOJICPKUBATH 32 JTHO.

PacTBopbl HEOOXOAWMMO HaJIMBaTh M3 COCYIOB TaK, 4YTOOBI TIpU HAKJIOHE
ATHKETKA OKa3bIBajach CBepXy (3TUKETKY — B JajoHb!). Kammto, ocraBuryrocs
Ha TOPJIBIIIIKE COCYy/1a, CHUMAIOT BEPXHUM KpPaeM TOW MOCY/IbI, Ky/la HaJTUBaCTCsI
KHUJIKOCTb.

[Tpu mob30BaHMH MUTIETKON KATETOPUUYECKH 3aIIPEIaeTCsl BTATHBATH )KHIKOCTh
PTOM.

TBépaple chITydyne peakTHBBI pa3pemaeTcs OpaTh W3 CKISHOK TOJBKO C
MOMOIIIBIO0 COBOYKOB, JIOJKEUEK, IITMATENCH, TPOOUPOK.

[Ipu HarpeBaHWUM KUAKAX U TBEPIBIX BEIICCTB B MPOOMPKAX M KOJIOAX HEIB3S
HaIpaBJIsITh WX OTBEPCTUS Ha cels W cocemeil. Hemb3si Takxke 3arisiapiBaTh
CBEPXY B OTKPBITO HarpeBacMble COCYIAbl BO U30€KaHWE BO3MOXKHOTO
MOPaKCHUS B PE3yJIbTaTe XUMUICCKON PEaKIUH.

Kareropuuecku 3ampeniaercsi BbUIMBaTh B PAKOBUHBI KOHIICHTPUPOBAHHBIE
pacTBOpbl  KUCJIOT MW IIEJoYed, a TakkKe pa3IMyHble OpPTraHUYeCcKue
pacTBOpUTENM, CWJIBHO IMAaxHYIIME U OTHEOIacHble BemecTBa. Bce oTxombl
HY>)KHO CIIMBaTh B CIEIHUAJIbHYIO CTEKIISIHHYIO Tapy €MKOCThIO HE MeHee 3 I
KPBIIIKOM (11 TOCTIEAYIONMIETO 00E3BPEKUBAHMUS).

3anpemaeTcss  UCMOJb30BaTh B paboTe  camoJielbHbie  TPUOOPHl U
HarpeBaTeIbHBIC TPUOOPHI C OTKPHITON CHUPAIIBIO.

TpeOoBanus 0€30MIACHOCTH 110 OKOHYAHUM PAdOThI

1.

2.

ok w

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

OTtpaboTaHHbIe paCTBOPHI PEAKTUBOB CIUTh B CIELMAIBHYIO CTEKJISIHHYIO Tapy C
KPBILIKOM, EMKOCTBIO HE MeHee 3 1 (JUIsl MOCIeNyIOUIEro 00e3BpeXUBaHUS U
YHUYTOXKECHUS).

CHsATB cenoJekay U CpeIcTBa HHIMBUIyaIbHOW 3aIHUTHI.

TimareabHO BBIMBITE PYKH C MBLIOM.

TmarenbHO NPOBETPUTH MOMEILIEHUE KAOMHETa XUMUHU U JIa0OPAHTCKOMA.



IIpakTHyeckast padora Ne 1
Tema: CrTpoeHne aTOMOB XMMHMYECKHMX JJIEMEHTOB W NPHUPOAA XMMHMYECKOM
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 sAapo
COCTOMT U3 OAHOTO MPOTOHA.

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

Cymma umcna Heiitponos N(n°), oGo3nawaemoro mpocro O6yksoii N, m umcia
MPOTOHOB Z HA3bIBAETCS MACCOBBIM YHMCJIOM U 0003HadaeTcs OyKBOM A.

A=Z+N (6)

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

Yucio anektpoHoB N(€) B 3JEKTpOHHON 000JI0YKe HEHTPATLHOTO aToMa pPaBHO
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. ATOMHBII paanyC C yBEIMUEHUEM 3apsijia Aapa B INIaBHOM MOATpYIIIE:
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) amdoTepHbIif;

B) kucnoTHsIi.

5. Uem paznuyarorcs s/1pa U30TOIMOB:

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

B) unciom HEUTPOHOB.

6. Kakoii sneMeHT MposBISET HamOoJsiee SPKO BBIPAKCHHBIE HEMETAIUTMYECKUE
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 W3MEHSAIOTCSI CBOMCTBA DJIEMEHTOB BHYTPU NEPHOJA C YBEIMYCHHEM 3apsijia
sJIep UX aTOMOB:

A) nIaBHO;

b) ckaukoo6pasHo;

B) He uzmenstorcs.

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

b —Na20, CuO, CrO, FeO;

B - S0O3, P205, K20, Cu20;

I' - Zn0O, SnO, Si02, NO.

11. VkaxuTe psif, coaepkKaiiuil TOJIbKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3PO4;
b — HI, HNO2, HCIO4, CH3COOH,;



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

12.Vxaxute npaBuiibHOE Ha3BaHue coiu NaNO2:
A — HUTpaT 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 Imutpuem HBanoBuuem
MeHnneneeBbiM, KOrja O CTPOCHHMM aroMa emi€é HUYero He ObUIO H3BECTHO.
JA.N.MenneneeBy ynaiaoch IPOCICAUTh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
3JIEMEHTOB 10 MEPE YBEINYECHUS UX aTOMHON MaCCBhI.

BrnocnenctBuu, korga BBISIBIIIACH CBA3b aTOMHOM Macchl ¢ (pyHIamMeHTaIbHOM
XapaKTEPUCTUKON aToMa — 3apsiioM siipa — [lepuogudeckuii 3akoH proOpEN CBOO

COBPEMEHHYIO (hOPMYJIUPOBKY:



CBoiicTBa XMMHUYECKHX DJJIEMEHTOB H O6p&3yeMBIX MK BCIICCTB HAXOIATCA B
HGpHO,HH‘-IGCKOfI 3aBUCUMOCTH OT 3apsjia sAadpa ux aroMoOB.

HepI/IOI[I/ILICCKaH 3aBUCUMOCTDB O3Ha4YacT ITOBTOPCHUC OHpC,ZICJIéHHOP'I
IIoCacaA0BaTCIIbHOCTH M3MCHCHUA CBOMCTB aTOMOB IIO MCPC YBCIIMYCHUSA 3apsia HUX
Aaep. HaFHHIIHBIM MMpcaACTAaBJICHUCM HepHO,Z[quCKOFO 3aKOHa ABIIACTCS
IMEpuoaAUICCKasd CHCTEMAd XHUMHUYCCKUX OJJICMCHTOB, OCHOBHBIMHU CTPYKTYPHBIMH

AJIEMEHTAMU KOTOPOU SBJISIIOTCS — MIEPUOJ, TPYIIIA U IMTOATrPYIIIIA.

Coneprxanue pabOTHI:

3apanue 1
Ha3zBate n1Ba anemMeHnTa, B aTOME KOTOPBIX:
Bapuanr 1 Bapuanr 2
3 SHEPTETUYECKUX YPOBHSA S HEPreTUYECKUX YPOBHEU
3agmanue 2
OnpenenuTs JBa 3JIEMEHTa, B AaTOME KOTOPBIX Ha MOCJIEHEM dHEPIE€TUUECCKOM

YPOBHE:

Bapuanr 1 Bapuanr 2

4 BaJIEHTHBIX 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
AJIEMEHTOB:

Bapuant 1 Bapuanr 2

a) Ne 37 a) Ne 24
0) Ne 30 0) Ne 50




3aganue 4

PaccMoTpeTs n3MeHeHHs CBOWCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
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 3eKTpoHHast o0onouka aroma? Kak ornpenaensercs
YHUCJIO 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? Kakywo dopmy umerot 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, TUAPOKCHI HATpus, (QpeHoindTaaenuH, XIJIOPHUIBI,
cynbdat kobanbTa, cyiabdar nunka, Cynsdar xenesa (3), poaanu Kanvs, kKapOoHaT
HATpPHS, COJISTHAS KUCIIOTa, CIIMPTOBKA ,CITUYKH, TPOOUPKH, IIITATHB JJIsT TPOOHPOK.

CnpaBouHbIil MaTEpHUAI:
B 3aBucHMMOCTH OT COCTaBa M YHCJIa YYACTHHUKOB PEAKIUM CPEIU BCEX XMMHUUYECKUX
MPOIIECCOB MO’KHO BBIICIUTh 4 THUIIA peaKIUil: pa3jioKeHusl, COeJINHEHHU,
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 Kamenb ¢eHondranernta. Yto Bel Habm0gaeTe?
[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
n100aBbTE HECKOJIBKO Kanenb ruapokcuaa Hatpusi NaOH. Urto BeI Habmonaere?
Kakum BHEIIHUM MPU3HAKOM COMPOBOKIAETCS 3Ta XUMHUUECKas peakius?

3aganue 3. B nBe nmpobupku Hazeiite mo 1mi kapoonara Hatpust Na,COs, a 3aTem B
MEPBYIO MPOOUPKY J100aBbTE HECKOIBKO Kaneib coyistHo kucnoTel HCI, a Bo BTOpYyIO
- HECKOJIBKO Karlelb JII000To XJIOpH1a(CMOTpUTE y Bac B Habope). UTo BbI
HaOmogaete? KakumMu BHEITHUMU MPU3HAKAMU COMPOBOXKIAIOTCS 3TH XUMUYECKUE
peakunun?

3ananmue 4. B npo6upky momectute 1 Mt pactBopa cynbdata xeneza Fex(SOy)s, a
3aTeM J00aBbTE HECKOJIBKO Kamenb poaanu kaims 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 COISTHON KUCIOTHI. UTO BbI
HaOmonaeTe? KakuM BHEIIHUM MTPU3HAKOM COIIPOBOXK/IAETCS 3Ta XUMHUUECKas]
peakums?

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

3ananue 7. Haneiite 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 321aHNsI B BU/IEe 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: HHCTPYKTUBHAsS KapTOuKa
CripaBoYHBIN MaTepua:

B Hacrosimee Bpemst uzBectHo 0osieel 00 MUIIIMOHOB COEAMHEHUH, CPEAr KOTOPBIX
HEOPTaHUYECKUX HacUUThIBAEeTCSA OKOJO 500 ThICAY.
1o cocraBy BemecTBa MOAPA3ACISAIOTCS Ha IPOCTHIE U CIOKHBIE.
Ha3BaHus mnpocThIX BEIIECTB OOBIYHO COBHAAAIOT C HA3BAaHUAMHM XHMHYECKUX
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, 3aMOTHUB TAOJIUITY:

Oxcuabl

Kucnorneie OCHOBHBIE AmdoTtepHbIe




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

HasBanus CtpykTypHbIE (HOPMYIIBI CreneHn OKUCIEHUS

Juokcun yrieponaa
(Yyriaexkucipli ras)

Okcupa azora

Oxcun 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 OCHOBAHUH,
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 (popMyJibl JaHHBIX BEIIECTB B TAOJIUILY:

Ocnosno#t | Kucnotssiit | Amdorepusiit | HeconeoOpa3zyrommii | [lenous | HepactBopumoe
OKCHJ{ OKCHJ{ OKCH T OKCHJT OCHOBAaHUE
4. [IpuBenure peakuuu MOJIyYEHUs CIIEAYIOLIUX OCHOBAHUMU:

1) 'mapokcun kanus

2) I'mapokcu 1 Kaablus

3) M'uppoxcup xenesa (I1I)

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 TaOIHILY:



Kucnotsl
beckucnoponnsie Kucnopon- OpnoocHoBHble | JIByxocHOBHBIE | TpexocHOBHBIE
cojiepKaliue

b) Hanumure Ha3BaHUS KUCIOT, HMX CTPYKTypHBIE (DOpPMYIBI, CTENEeHU
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. Jansr 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
CTEIEHH OKUCJICHUSI 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,

oprodocdar xeneza (III),

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 mnpoGupky | [Ipy moMoum KucaoTHO-OCHOBHBIX
pacTBOpPOB HaJenTe 3-4 MJI | UHOIUKATOPOB OMPEIEIUTE COCTAB KAXKI0U
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.




HaGmaronaercs

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
eI04Yen 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

ocanky pactBop HCI no

pacTBOPEHHS €TO.
Paznoxenue B npobupky nmomecTuth | YpaBHEHHE PEAKIIMKA 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 JK€ pacTBOpa

CaCl2. HaGmaronars
MOSIBJIEHUE OCAJIKA.

VYpaBHeHUE peakliui 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 | kamre
deHondrasenHa.

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

OrnpenenuTe 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.

O6opynoBanue:

e 3aKpEnuTh TEOPETUUYECKUN MaTepHUal.

¢ MPUOOPECTH HABBIKU HAMMCAHUS CTPYKTYPHBIX (POPMYI H30MEPOB
OpraHUYECKUX BEILECTB.
¢ HAYYHUThCS COOMPATH MIAPOCTEPKHEBBIE MOICIIA MOJIEKYJT OPTaHUYECKUX

BEIICCTB;




e 3aKpENUTh 3HAHUS HA COCTABJIICHUE CTPYKTYPHBIX (POPMYI H30MEPOB H
TOMOJIOTOB;

e TIO3HAKOMHTHCS C HA3BAHUSIMH OPTaHUYECKHX BEIIECTB [0 CHCTEMAaTHIECKON
(mexaynapoaHoi) HomeHnkinatype MIOITAK.

e TIOCTPOWTH MIAPOCTEPKHEBBIC U MACIITAOHBIE MOJICITH MOJIEKYJ IIEPBhIX
TOMOJIOTOB TIPEICTBHBIX YTIEBOAOPOIOB U UX TaJOTEHOTPON3BOTHBIX.

CripaBoYHBIN MaTepuan:

B opranunyeckoit XUMHUM OCOOEHHO aKTyaJlbHbI BOIMPOCHI KJAacCU(UKAIUU U
HOMEHKJIATYphl, T.K. OOBEKTAMU M3YUYCHHS SBISIIOTCS MWUIMOHBI COEIUHEHUM.
KnaccudummpoBath opraHuueckue COEIMHEHHUS MOXKHO MO pa3HbIM MpHU3HAKaM,
HaImpuMep IO COCTaBy, CTPOEHHUIO, CBOMCTBAM, MpUMEHEHNI0. OTHAKO BaKHEUIIIMMU
MpU3HAKaMHU  KJIacCU(PUKAIIMM OPraHUYECKUX COCAMHEHUN SBISIOTCA CTPOCHHUE
YIJIEPOHOTO CKEJIeTa MOJIEKYJIbl U HaJM4Yue B €€ cocTaBe (YHKIIMOHATBHBIX TPYIIII.

PonoHayanbHBIMU ~ COCIUHEHUSIMU B  OPTraHMYECKONW XHUMHM  SBISIOTCS
YTJIEBOJIOPOJIBL.

[To mpupoae (yHKIMOHATBHBIX TPYIN OPraHUYECKUE COCIUHEHUS NESAT Ha
KJ1acchl. Bee kiacchl opraHnueckux CoOeIMHEHUI B3auMOocBsi3aHbl. [lepexon oT oqHux
KJIACCOB COEJIMHEHUH K JAPYTUM OCYILECTBIISIETCS B OCHOBHOM 3a CUET IPEBPALCHUS
(yHKIMOHATBHBIX TPy 0€3 U3MEHEHHUSI YTJIEPOJIHOTO CKeJIeTa.

CoenauHeHus: OJIM3KOTO CTPOCHMsS, HO OTJIMYAIOIIMECS [0 COCTaBy Ha
romosiorudeckyto  pasHocte (CHp), HaspiBatoTcsi romosioramu. ['omosory,
PaCIOJIOKEHHBIE B TOPSAKE BO3PACTAHUS UX MOJIEKYJSIPHOM Macchl, 00pasyroT
romoJiorndeckuil psa. CoctaB MOJEKYJ BCEX WICHOB FOMOJIOTHYECKOTO PsIa MOXKET
OBITh BBIpAKEH OJHON oOmel dopmynoit. dopmyna a000ro MOCIETYIOLIETO
roMojora MOXET ObITb MOJy4YeHa MpudaBiIeHUEeM K (opMyse MpeablIyLIero
COCIMHEHUS TOMOJIOTMUECKON pa3HOCTH. ['OMojoruueckue psjbl MOTYT OBITh
MOCTPOECHBI ISl BCEX KJIACCOB OPraHMYECKUX COCIMHEHUN. 3HAsA CBOMCTBA OJHOTO U3
YJICHOB TOMOJIOTMYECKOTO psJia, MOXKHO CJieJlaTh BBIBOJBI O CBOWCTBAX APYrUX
MPEACTaBUTEJIEN TOTO K€ psfa.

Coneprxanue pabOTHI:
3ananue 1. I[To hopmysne opraHu4ecKOTO COeIMHEHUS HAUIIIUTE TPOCTPAHCTBEHHYIO
CTPYKTYpY: A) HOHaHa b) nexan B) rexcana I') oxraHa.

3amanne 2. Hanmummre cTpykTypHBbIE (hOPMYIIbl BCEX BO3MOMXHBIX H30MEPOB BEIIECTB

MIeHTaHa, rekcana, stana, quxiopMmerana CH2CI2, B COOTBETCTBHM C HUMU CJITaNTe
IIAPOBUIHBIE MOJICNIM U30MEPOB Ha IIpuMepe OyTaHa U n300yTaHa



IIpakTuueckas padora Ne 7

Tema: CBoiicTBa OpraHM4ecKuX COeIMHEHNH.
Ilenb pabOThI: M3YyYUTHh CBOMCTBA OPTraHUYECKUX COCTUHECHUIA.
O6opynoBanue:

Jlo3atop, NpoOUpPKH, CIIUPTOBKA, CIIUYKH, JIEPHKATEIb, IITATUB JIJI1 MPOOUPOK.
e BUHOTPAJHBIA WX SOJTOYHBIM COK
e pacTBOpHI: (PeHOTA, YKCYCHOUN KUCIIOTHI, TIUIEPUHA, alleTAIbICTH/IA,
e 5% cmmproBoit pactBop moma, 0,1 M pactBop cymbdara meau (11),0,2 M
pactBop ruapokcuaa kanus, 0,1 M pactBop xnopuna xemnesa (II)

CripaBo4HBINA MaTepuat:

Cnuprsl.

XHUMHYECKUE CBOMCTBA CIHMPTOB OOYCIIOBIEHBI B OCHOBHOM pa3pbIBOM CBSI3H
KHCJIOPOJZ — BOJOPO/, a CBS3b YIIepOJ — KUCIOPO OCTACTCSI HE3aTPOHYTOM.
MHoroaromHble CHUPTHI (3TWICHIJIMKOIb, IJIMLIEPUH) B3aUMOJICHCTBYIOT C
HEpPaCTBOPUMBIMU OCHOBAHUSMU:

CH:2 OH CHi- O = O- CHz2
I | u |
2 CHOH +Cu(OH)2 —» CH-00 “O- CH +2HO
I | H |
CH:z OH CH- OH HO - CH2

Inuyeaparn aadu

Apko-cunuii pacmeop

DTO Ka4eCTBEHHAS PEaKIIUsl HA MHOTOATOMHBIC CITUPTHI.

®eHoJIbI - MPOU3BOJAHBIC APOMATHYCCKUX YIJIEBOJAOPOIOB, B MOJICKYJIaX KOTOPBIX
ruapokcuibHas rpymma (- OH) HemocpeACTBEHHO CBs3aHa ¢ aTOMaMH yriiepoja B
OEH30JIbHOM KOJIBIIE.

BoabImMHCTBO OHOATOMHBIX ()EHOJIOB MPH HOPMAIBHBIX YCIOBHUSAX TPEICTABIISIOT
co00li OeCIBETHBIC KPUCTAIUIMYECKHE BEIIECTBA C HEBBICOKOM TeMIIepaTypoit
TIJIABJICHUS ¥ XapaKTEPHBIM 3aIlaxOM.

®enon CeHsOH — OGecuBeTHOE  KpUCTANIMYECKOE  BEIIECTBO HAa  BO3IyXe
OKHUCJISIETCS W CTAaHOBHUTCS PO30BBIM, TMPHU OOBIYHOW TeMIepaType OTpPaHUYCHHO
pacTBOpUM B Bojie, Bblie 66 °C cMemmBaeTcs ¢ BOJOW B JIFOOBIX COOTHOIICHUSX.
deHOoT — TOKCUYHOE BEIIECTBO, BBI3BIBACT 0XKOTH KOXKH, SIBJISICTCS AaHTHUCEIITUKOM.
Kauecmeennas peakyusa - oOHapykeHue (peHOJIa

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

FeCls - ceemno-orcénmeiti - pacmeop

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

3. Ilpu oKuCIEHUM STUIOBOIO CIHUPTAa B KHUCIOW cpele o0pa3yercs BEIIECTBO —
anvoecuo, CoAepKalui albJICTUAHYIO TPYIIITY.



H
I t A0
CH;-C-0OH + CuO CH;—C’N + Cu + H:O
I H
H aTaHank.
VKCYCHBI ansaeri

AJbAeruabl — 3TO OPraHUYECKHUE COEAUHEHHUS, COJEpKallue B COCTaBE CBOEH
MOJIEKYJIBI, MOJSIPHYIO0 KapOOHMWIBHYIO TPYIIITY.

IlepBbIii YJ€eH TOMOJIOTHYECKOTO psifaa TmpenenbHbix anpiaerugos HCOH —
OECIIBETHBIM Tra3, HECKOJIbKO MOCIHEAYIOMNX ajlbJACTUIOB — KUAKOCTH. Brpiciine
albACTUIbl — TBEPbIC BEIIECTBRA.

OnHa U3 caMbIX UHTEPECHBIX KAU€CTBEHHBIX PEAKIIUA B OPraHMYECKON XUMUU — Ha
anbACTU/Ibl, TpEeAHa3HAUYCHA HWCKJIIOUUTENIbHO ISl  BBISIBJICHUS COCIUHEHHI,
COJIep KalllUX aJdbJeruAHyI0 rpyniy. K anpaeruay npuivBaloT aMMUAYHBINA pacTBOP
OKCHIA cepeopa, peakius UJeT npu HarpeBaHUMU:
CH3-CHO + 2[Ag(NH3);]JOH —t— CH3;-COOH + 2Ag| + 4NH3;? + H0
Ecnu ombIT mpoBedeH TI'paMOTHO, TO BBIJEISIONIEECS cepedpo MOKPHIBAET KOJOY
pPOBHBIM cjoeMm, co3faBas dddext 3epkana. VMEHHO TO3TOMYy peakius
Ha3bIBACTCS peaKuyueil cepedpanozo 3epkana.

[TomuMo peakiuu cepeOpsSIHOTO 3epKaia CYIIECTBYET TAKKE PEAKIUS € 2UOPOKCUOOM
meou (II) Cu(OH),. Jlns 3Toro x cBexenpurotoBicHHoMy Truapokcuay meau (1)
T00aBISAIOT anbAETu u HarpeBaroT CMEChH:
CuSO, + 2NaOH — Na,SO4 + Cu(OH)2}
CH3-CHO + 2Cu(OH), —t—  CH3-COOH + Cu,0] +  2Hy0
Brmmagaet oxkcua menu (I) Cu,O — ocagok KpacHOTO MBETA.

Kapo6onoewvie kuciomel.

KapOoHOBBIMU KHCIIOTAMU HA3bIBAIOTCS OPraHUYECKHUE BEIIECTBA, COACPIKAIINE OJIHY
WJTM HECKOJIbKO KapOokcuibHbIX Tpynm — COOH.

XUMHUYECKHE CBOMCTBA

1. mpu nucconmanuu 006pa3yroT HOHBI BOJIOPOA:

R —COOH — R—COO" + H*

2. pearupyroT ¢ aKkTUBHBIMM METAJUIAMHU U UX OKCUJIAMH, CO IIEIOYAMHU:
2CH3COOH + K = 2CH3COOK + H,

aleTaT Kajus

CH3COOH + KOH = CH3COOK + H,0O

3. B3aUMOJICMCTBYIOT CO CIIUPTaMU C 00Opa30BaHUEM CJIOKHBIX 3(PUPOB:

(|:H|3—C=O+H—O—C2H5—>CHg—C=O+H20

OH O — CoHs

STUIIOBBIN 3(UP YKCYCHOU KUCIIOTHI

KayecTBeHHble peaknuu Ha KapOOHOBbIe KHCJOTHI. Ha kapOOHOBBIE KHCIOTHI
OOBIYHO MOAYEPKUBAIOT 00pa30BaHUE LIBETHBIX OCAJIKOB C TSKENbIMU MeTaiaMu. Ho
HauOosee OCylecTBUMAas KauyeCTBeHHasi peakuus Ha MetaHoByio kuciory HCOOH.



[Ipu noGaBieHun KOHIIEHTpUpPOBAHHOW cepHOW kucinoTel HSOs k  pacTBOpy

MypaBbHHOﬁ KHCJIOTHBI O6p8,3y€T (& yrapHBIfI ras 41 BOJa:
HCOOH —H>S04— CO1 + H,0
YrapHLIﬁ ras MOYXHO IMOJDKCYb. FOpHT CHUHUM IIaMCHCM:
2C0O + O, —t—2C0O,
Yaneeoouw.
I Yrmesoasl |
| Monocaxapuikl | Onurocaxapuikl, Monucaxapuikl

OAucaxapuikl, TpUcaxapuikl

‘mm03b|| | KeTo3b | BoccraHae-| | HeBoccTaHas- FOMONOn -
nueaklne nueaklne caxapuibl
MNeTepononu-
caxapuikl
OIIHHM n3 HanboJee PacCiIpOCTpaHCHHBIX MOHOCAaxXapuaoB

SBJISIETCA 27110K03a, KoTopasi umeetr Mosiekyssipayo dopmyiny CsHi1206. B momnekyne
TJIFOKO3bl OOBEAMHSIOTCS CBOMCTBA albJETUAa U MHOTOATOMHOIO CIHUPTA, MO3TOMY
IJIFOKO3Y Ha3bIBAIOT — alibllerugocnupToM. [loJ0OHO MHOTrOaTOMHBIM —CHHpPTaM
rIoKo3a ¢ ruapokcuom meau (II) odpasyercs spko-CUHUNA pacTBOP

O O
e =
C\ C\
I " H | ~HI
CH — OH CH — OHI
I |
CH — OH CH — OH
| |
CH - O|H HO CH — O
~_ - ~
Cl‘li O| H " HO) cu ﬁ? . Cl:H O/Cu
7 B D Ccpoaa e
| FHMJIPOKCHIL |
CH.> — OH aesm (1D C-H — O
caxapar MO —
I"1IOoOKO3a

BCIINICCTHBO CHIICT O ILRCTA

IIpn HarpeBaHUM NPOUCXOAUT PEAKLIMS IO AJIBIETUIHOM TPYIIIIE:
!

CH;OH - (CHOH), « Cﬁ 2Cn(QH); = CH,0H - (CHOH), - COOH + 2CuOH +H,0

HIOOSEHORAN YEIOT b

2CuOH —p CuyOH +H;0
Yot YpaI

[Ipu HarpeBaHWU TIIOKO3bl C aMMHUAYHBIM PAacTBOPOM OKCHJA cepedpa mojydaercs
XapaKTepHasi peaKilus Ha allbJIETUAbI — «CEPEOPSIHOE 3epKaIod.



T

(F:D (FDDH
H'I:IE —OOH Hi—OH
HiIO—OCH © HiIO—OCH
| + Ag. O | + 25g]
Hi—OH H(|3 —iOH
H'lfI: —OOH Hi—OH
CH,OH CH,OH
I mxroxoza I mroxoHOEam

KEHCJIOTA

Kpaxman nipeacranisier coboil 6enblii am(pOTEepHBIA MOPOIIOK, HEPACTBOPUMBINA B
XO0JIOHOM Boje. B ropsideit Boge kpaxman cHayajga HaOyXaeT, a 3aTeM JIaeT BSI3KUM
pacTBOp, KOTOPBI HA3bIBACTCS KICHCTEPOM.

Kpaxman sBisieTcss CMEChIO MOJMCAaXapuaoB, I[OATOMY HE JAeT peaKIuii,
CBOMCTBEHHBIX MOHOcaxapujiaMm. OH He 001alaeT BOCCTAaHOBUTEIHHBIMU CBOMCTBAMHU
— He 00pa3yeT KpacHoro ocajika okcunaa meau (I).

IIpn nericTBMM MUHEPAJIBHBIX KACIOT KPaxMajl TUAPOIU3YETCA 10 TIIFOKO3BI.
(C6H1005)n + N H,O — nCgH1206

KauecTBeHHOI peaknueil Ha KpaxMmall SIBJISIETCS peaKkUus €ro ¢ pacTBOPOM HoOAa -
pPacTBOp OKPAIIMBAETCS B UHTCHCUBHBIN CUHHUH IIBET.

Coneprxanue pabOTHI:
3agaua: OOHapyKEHHE TIIIOKO3bl B BAHOTPAIHOM WJIH SIOJIOYHOM COKE.
Onwvim . O6HapysceHue 2n0Ko3bl 8 8UHOCPAOHOM unu s0104Hom coke. Haneiite B
poOUpKy 4 MJ1 BUHOTPAJHOTO WM A0JOYHOTO COKa
JlobGaBbTe mocnenoBarenbHo no 0,5 M pacTBOPOB TMAPOKCHIA Kalus U cylibdara
Meau (I1). 3anummTe Bamm HaOIIOACHUS
3akpenuTe NpoOWPKY B JAepKareiab, MU HArpelTe ee IUIAMEHEM CIHUPTOBKH 10
M3MEHEHHS] OKPACKH.

1. CocTaBbTe OTUET O BHITIOJIHEHHOU paboTe.

2. IlpuBenure paboyee MECTO B MOPSIOK.

IIpakTnueckas padora Ne 8

Tema: CBoiicTBa OPraHM4ecKUX COeIMHEHUI.

[enb pabOTHI: U3YYUTH CBOMCTBA OPraHUYECKUX COCTUHCHUM.

O6opynoBaHue:
Jlo3aTop, IpOOUPKH, CITUPTOBKA, CITMYKH, JIEPKATEIb, IITATHB JIJIs TPOOHPOK.
o Kaptodennb
e pacTBOpHIL: (PeHOMA, YKCYCHOM KUCTIOTHI, TIUIEPUHA, aAlleTATIBIETH/IA,
e 5% cmuproBoit pactBop moma, 0,1 M pactBop cynbdara meau (11),0,2 M
pactBop ruapokcuaa kanus, 0,1 M pactBop xnopuna xenesa (II)

CnpaBouHbIil MaTepHaI:
CnupTsl.



XVWMHUYECKHE CBOWCTBA CIHUPTOB OOYCIIOBJICHHI B OCHOBHOM Pa3pblBOM CBS3H
KHCJIOPOJ — BOJOPO/, @ CBA3b YIIIEPO — KUCIOPOJ OCTAETCS HE3aTPOHYTOM.
MHoroatoMHble COMPTHI (STUICHTIUKOIb, TJIWULEPUH) B3aUMOJIEUCTBYIOT C
HEPACTBOPUMBIMHA OCHOBAHUSIMU:

CH:2 OH CHi- O = O- CHz2
I | u |
2 CHOH +Cu(OH)2 —» CH-00 “O- CH +2HO
I | H |
CH:z OH CH- OH HO - CH2

Inuyeaparn aadu

Apko-cunuii pacmeop

DTO KaueCTBEHHAs peaKIis HA MHOTOATOMHBIE CIIUPTHI.

@eHoJIbI - TIPOU3BOIHBIC APOMATUYECKHUX YTIEBOIOPOJOB, B MOJIEKYJIaX KOTOPBIX
ruapokcuipHasa rpynna (- OH) HemocpeacTBEHHO CBsi3aHa C aTOMaMu Yriepoja B
OEH30JIbBHOM KOJIBLIE.

BoabmMHCTBO OHOATOMHBIX (PEHOJIOB MPH HOPMAIBHBIX YCIOBHSAX MPEICTABISIOT
co0oif OecIBETHBIE KpPUCTAUIMYECKUE BEIIECTBA C HEBBICOKOW TeMIIepaTypoi
TJIABJICHUS M XapaKTEPHBIM 3aIlaXxOM.

®enon  CeHsOH (kap6osioBasi ~ KMcia0Ta) — OSCIIBETHOE  KPUCTAJLIMUYECKOE
BEIIECTBO HAa BO3JyXE OKHUCISETCS U CTAHOBUTCS PO30BBIM, TMpU OOBIYHOM
TeMIlepaType OrpaHMYE€HHO PACTBOPUM B BOJIe, Bbilie 66 °C cmenmBaercs ¢ BOJAOU B
TMOOBIX coOoTHOMIEHUsX. MEeHOT — TOKCHYHOE BEIIECTBO, BBI3BIBAET OXKOTH KOXKH,
SBJISIETCS] QHTUCEITHKOM.

Kauecmeennasa peakyusa - oOHapykeHue (peHOJIa

6CsH5-OH + FeClz — [Fe(CsHs-OH)3](CsHs0)3 + 3HCI

FeCls - ceemno-oicénmorii - pacmeop

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

3. Ilpu oKMCIEHWH ATUIOBOTO CIMPTAa B KHUCIOW cpele o0pa3yeTcsl BEIIECTBO —
anvoecuo, CoACpKalui albJACTUAHYIO TPYIITY.

H

I t A0
CH;—C—-0H + CuO CH;-C_  + Cu + H0

I H

H aTaHank.
VKCYCHBI ansaeri

AJNbaeruabl — 3TO OpPraHUYECKUE COEAMHEHUsS, COJEpIKAIIUE B COCTABE CBOEU
MOJIEKYJIbI, MOJISIPHYIO KapOOHUIILHYIO TPYIIY.

IlepBblii uJ€eH TOMOJIOTMYECKOrO psna mnpenenbHbix anpaerugoB HCOH -
OCCIIBETHBIM Ta3, HECKOJIBKO MOCIHEAYIOMMUX ajbJACTUIOB — KUIAKOCTH. Briciiue
aJIbJICTU]IBl — TBEP/IbIC BEIIECTRBA.

OpnHa U3 caMbIX MHTEPECHBIX KAYECTBEHHBIX PEAKI[Mi B OPTraHUYECKON XUMUM — Ha
aJIbJCTUIbl, TIPEJHA3HAUYCHA UCKIIOUYUTEIBHO JJISi  BBIABICHHUS COCAUHEHUM,
coAepKalluX albIeruiHyo rpynny. K anpaernay npuinBaroT aMMUAAYHBIN pacTBOP
OKCHJIa cepeOpa, peaxkuus UJeT npu HarpeBaHuM:
CH;-CHO + 2[Ag(NH3)2]OH —t— CH3-COOH + 2Agl + 4NH3T + H,0
Ecnu ombIT mpoBelieH TPaMOTHO, TO BBIACISIONIEECS CEepeOpO MOKPHIBAET KOJIOY




pPOBHBIM cioeM, co3fmaBas dddext 3epkana. HMMeHHO TO3TOMYy peakius
HA3bIBACTCS peakuuell cepedpanozo 3epkand.

[TomuMo peakiuu cepeOpsIHOTO 3epKaia CYHIECTBYET TAKKE PEAKIUS € 2UOPOKCUOOM
meou (II) Cu(OH),. Jlns 3Toro x cBeXenpuroToBicHHOMY Tuapokcuay meau (1)
N00aBIISAIOT aJbJICTUT u HarpeBaroT CMECh:
CuSO, + 2NaOH — Na,SO4 + Cu(OH)2}
CH;-CHO +  2Cu(OH), —t—  CH;-COOH + Cu0] + 2H0
Brimagaet oxcun menu (I) Cu,O — ocagok KpacHOTO 1BETa.

Kapo6onoewvie kuciomel.

KapOoHOBBIMH KHCTOTaMH HA3BIBAIOTCS OPTAaHUUYECKHE BEIIECTBA, COMICPIKAIINAEC OTHY
WJIM HECKOJIbKO KapOokcuiibHbIX Tpyni — COOH.

XUMHUYECKHE CBOKWCTBA

1. mpu qucconuanuy oOpa3yroT HOHBI BOJIOPOIA:

R —COOH — R—COO" + H*

2. pearupyor ¢ aKTUBHbIMHM METAJJIAMU U UX OKCHJAMU, CO IIEI0YaMHU:
2CH3COOH + K = 2CH3COOK + H»

aneraT Kajaus

CH3COOH + KOH = CH3COOK + H;O

3. B3aUMOJICMCTBYIOT 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 KUCIIOTHI

KauecTBeHHbIEe peakuuud Ha KapOOHOBble KHMCJI0THI. Ha KapOOHOBBIE KHCIOTHI
OOBIYHO TTOTYEPKUBAIOT OOPA30BAHME IIBETHBIX OCAJIKOB C TSHKEIBIMHU MeTaymaMu. Ho
HanOoJiee OCyIllecTBUMas KaueCTBEHHAs peakius Ha MeTtaHoByto kucioty HCOOH.
[Ipu noGaBiieHun KOHIIEHTPpUPOBAHHOM cepHoii Kuciaotel HSOs Kk pacTBOpy

MYPaBbUHOU KHUCJIOTBI oOpazyercs yrapHbId ra3 151 BOJIA:
HCOOH —H>SOs,— CcO? + H.O
YrapHsbiit 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 albJIeTUAa U MHOTOATOMHOTO CIHPTA, MOITOMY
[JIIOKO3Y Ha3bIBaOT — anblerugocnuptoM. [loJoOHO MHOTrOATOMHBIM —CHHpPTaM
riroKo3a ¢ ruapokcuom meau (1) obpasyercs spko-cuHUN pacTBOP

=0

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 PACTBOPOM OKCHAA 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 ropsiyeit Boje kpaxmai cHadajia HaOyXaeT, a 3aTeM JaeT BA3KUU
pPacTBOP, KOTOPHIN HA3BIBAETCS KIEHCTEPOM.
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 neiicTBUM MUHEPATIBHBIX KUCJIOT KpaxMal TUAPOIU3YETCS A0 TIIFOKO3bI.
(CeH1005)n + N H20 — nCeH120¢
KauecTBeHHON peakiuen Ha KpaxMmall SBJSIETCS PEAKLHS €ro ¢ pacTBOPOM HOJA -
pacTBOP OKPAIIMBACTCSI B UHTEHCUBHBIA CHHUU LIBET.
Conepxanue pabOTHI:
3amaya . OOHapyxeHue Kpaxmaina B kKapTodere.
Onwvim . ObHapyoicenue kpaxmania 6 kapmogere.

1. Paszpexsbre nomnepek 1 kiryoeHb kapTodens

2. Kamnute Ha cpe3 0,5 mMi1 pacTBopa Ho/ia v 3alUIIATE Ballld HAOIIOACHHUS.

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

3amauya. KauecTBeHHOE  OmpeneneHue  KUCIOPOACOAEpIKAIUX  OPraHMYECKUX
COCTMHEHU.

Onvim. Kauecmseennoe  onpedenenue  KUCIOPOOCOOEPHCAUUX — OPSAHUYECKUX
COeOUHeHU.

Bam Bbijanbl 4 HeENmoANUCaHHBIC CKISIHKM C PacTBOPaMU CIEAYIOUIUX BEIIECTB:
(dbeHon, yKCycHasi KUCIIOTa, TJIUILIEPUH, aleTanbaeru. [lonnummre Kaxay CKISHKY
dbopmyJioli TOrO BEIIECTBA, PACTBOP KOTOPOrO0 OHA COACPXKUT, eciii Bam paHbl
cnenyromue peaktuBsl: FeCls, CuS04 u KOH. [{ns sToro:

1. TlponymepyiiTe mpoOUPKH YEPHBIM MAPKEPOM IO CTeKITy OT 1 10 4.

2. C moMmoIIpko J103aTopa MoMeCTUTe B 4 OTACNIbHBIE TPOOUpPKH 1Mo 1 M1 pacTBOpa
U3 KOKIOU CKIITHKU.

3. Ilpuneiite B kaxayro npooupky 0,5 mi pactBopa xiopuaa skenesza (IID).
CrnemaiiTe BBIBO/I.

4. C nmomoIpio 103aTopa MOMECTUTE B 4 OTJEIbHBIE MPOOUPKH 1O 3 MJI pacTBOpa
W3 KKIOU CKIISTHKU.

5. B kaxnayro npobupky npuiieite o 0,5 M pacTBopa 1Iesiouu U cyibdara Mmeau
(IT). Berpsixaute Kaxayro NMpoOUPKY, MPEABAPUTENIBHO 3aKPbIB UX MPOOKaMH.
3anuninTe HaOIIOAEHNUS U CAEJIaliTe BHIBOJIBI.

6. OcrtaBirytocsi NMPOOUPKY, B KOTOPOM HE MPOM3ONLIO0 HUKAKMX W3MEHEHHH,
3aKpeIuTe B IeprKaTellb U HarpenTe Ha MJIaMEeHU CIIUPTOBKH.

JIns  BBIMOJIHEHHWS 3aJayd 3 PEKOMEHJIYETCS BOCIOJIb30BaThCA IJIAH-CXEMOU
pacnio3HaBanus BemecTB. Ha mepecedennn siueex 3anuchiBaiiTe CBOM HAOIOICHNS, B
COOTBETCTBHM C KOTOPBIMU JI€JIANTE BBIBOJ O TOM, KaKOE€ BEUIECTBO HAXOJMWJIOCH B
npoOupke. Eciu npu B3anMoIEHCTBUH BEIIECTB HUYETO HE MPOUCXOIUT — CTaBbTE
MIPOYEPK.



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

IIpakTuyeckas padbora Ne 9

Tema: CkopocTh XMMHYECKHX peakunid. XuMHYeCKoe paBHOBeCHE.

[ens pabOTHI: U3YyUUTH 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIIMI OT pa3IHMuHbIX
(bakTopoB

OO6opynoBaHne: HHCTPYKTUBHAS KapTOUyKa
CnpaBouHbI MaTEpHUAI:

CKOpOCTh XMMHUYECKOM peakluu — OTO HU3MEHEHHE KOHIICHTPAIIMH
pearupyromnmx BeuecTs B eauHuiy BpeMenu.+=+, 1 C t C mitoc MuHyc v. CKOpOCTh
XUMHUYECKOM peaKkIMK 3aBUCUT OT: MPUPObI PEarupyrolIuX BEIIECTB; KOHIICHTPALIUH
pearupymroImx BelecTB; TeMIIepaTyphl;, MPUCYTCTBUS KaTaau3aTopa.

XUMHUYECKOE paBHOBECHE — 3TO YCTOMUMBOE COCTOSTHUE PEAKIIMOHHON CMeCH,
IIPH KOTOPOM TIpsiMasi U1 oOpaTHas PeakIMK MPOTEKAIOT C OJMHAKOBOM CKOPOCThIO. B
COCTOSTHUM XHUMHYECKOTO PaBHOBECHUSI KOHIIEHTpAIlUM PEarcHTOB W TPOJIYKTOB
peaKIMy He U3MEHSIOTCS CO BPEMEHEM W Ha3bIBAIOTCS PAaBHOBECHBIMU. XUMHUYECKOEC
paBHOBECHE YCTaHABIMBACTCS HE3aBUCHMO OT TOTO, KaK OCYIIECTBIISETCS MPOIECcC —
CJIeBa HAIPaBO MJIU CIIpaBa HAJICBO.

Conepxanue pabOThI:

Hpakruyeckunit Habawoaenns BriBoabI
IKCIIEPUMEHT
1. lnsa yBeaudenusi cko- | 1)[lomecture B onny | YUro Habmoganu B Kaxkue axropsl
POCTH XHMHYECKO# peak- | IpOOUPKY JKEIE3HYI0 | IEPBOM M BTOPOM BIIUSIIOT HA CKOPOCTh
197074 MPOBOJIOKY IMHOU 10 | skciepuMenTe? JTAaHHBIX XUMHUYECKUX
MM WU TBO3/1b, & B peakuuii?

Fe® +Cu?*=Fe?*+Cu°

JIPYTYIO — KEJIE3HbIE
He00X0IUMO onuiku. JlobaBbTe 1O
1 mut pactBOpa Kaxoi1 3akoH
xnopuna menu(Il). OIMCHIBACT
3aBUCHUMOCTb C.X.p. OT

1) yBeIMYUTH KOHIIEHTpa-
LU0 NOHOB XKeJe3a




2) pa3MeNbunTh KEIE30

3) yMEHBIIUTH TEMIIEpPATY-
py

4) yBeTUYUTH
KOHIIEHTPAIIUIO0 HOHOB
MeIn

5) yBEIUYUTD
KOHIICHTPAIIUIO aTOMOB
MeIu

B kaxkoii mpoOupke
ObICTpee MPOU30ILIO0
U3MEHEHHE IBeTa?

2)Bo3pMmure B 2
npoOupku 1o 1
rpanysie Zn u 100aBbTe
HeMHoro p-pa HCI
pa3HOM KOHII

TeMnepaTypbl?

2. YBeanueHue
TeMnepaTypbl BUIMMO
NMOBJINSIET HA CKOPOCTh
peakumii:

1)
CuO+H2S04=CuS0O4+H-0

2) NaOH +
HCI=NaCl+H,0

3)
FeCl3+3KOH=3KCI+Fe(O
H)s

4) CHa-(CHOH)4-COH
+2Cu(OH)2=Cu20 +

CH,-(CHOH),COOH +
2H,0

5)
BaClo+K2S04=BaS04+2K
Cl

Joxaxure, BIOpaHHbIE
BaMH OTBETHI
AKCTIEPUMEHTAIIBLHO,
UCIIONB3YS
MMEIOIIHECS Y Bac
PEaKTHUBBI

Kakas u3
MpOJCIaHHBIX BaMU
peaKkuuii sIBIsETCS
Ka4yeCTBCHHOM?

Kaxoii ¢hakTop BiusieT
Ha CKOPOCTh JTAHHOH
XUMHUYECKON peakiuu?

Kakomy npasuny
MOIYMHSETCS 3Ta
3aBUCUMOCTB?

3. Kakue MeTa/uibl
pearupyT ¢ pacTBOpoM
CEPHOM KHUCJIOTOM
ObIcTpee?

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

4. Ha ckopocTh KaKHX
peaxkuuii moBJaMsieT
NpHUCYTCTBHE
KaTajuzaropa?

JlokakuTe BaIll OTBET
AKCIIEPUMEHTAIIBLHO,
UCITIONTB3YsI
HMMEIOIINECs Y Bac
PEaKTUBBI

1) Hanuts B mpoOupky

Kaxkoit ¢pakrop Bausier
Ha CKOPOCTb JTaHHOH
XUMUYECKON peakiuu?

Kaxkoit ¢pakrop Bausier
Ha CKOPOCTh JTAHHBIX
XUMUYECKHUX PeaKiuii?




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

2) H202=H,0+0;

3)
2KMnO4=K>2MnO4+MnO;
+02

4) 250,+0,=2S03

B npucyrcreuun
KaTtajm3aTopa 00pazyroTcs
HENPOYHBIE
MIPOMEKYTOUHBIE
COCITUHEHUS C YIaCTHEM
KatanuzaTopa. B atom
MOKHO YOCIUTHCS,
MIPUMEHUB B KaYECTBE
KaTaan3aTopa pas3JIoKeHUS
H20> HackleHHbBII
pacTBOp XpomMara Kajus
K2CrOa.

MpUOIM3UTENBHO 1-2
mi H202 u npubaButh
HeOoJIbII0e
KOJINYECTBO OKCHUIA
mapranmna (IV) MnOa.

IToBTOPUTH OIIBIT,
3aMEHHUB KaTajau3aTop
MnO: na Takoe xe
KOJIMYECTBa
karanu3atopa FeoO3

2) B XUMHYCCKHUI
CTaKaHYHMK HACHITIBTE
HEMHOTO CYXUX
JIPOKKEN U 100aBbTE
pacTBOp MepeKUcu
BOJIOpOJA

Kakoe BemiecTBo B
HTOM OTIBITE
BBITIOJIHSIET POJIb
KaTtanauzaropa?

5. B cucreme
2505(r) + O9(r) === 250)

CMEILEHUIO XMMHUIECKOTO
paBHOBECHS B CTOPOHY MC-
XOJTHBIX BEIIECTB OyIeT
CII0COOCTBOBATH

1) ymMeHbIIIeHUE TaBIECHUS

2) yMeHbIIIeHUE TeMIepa-
TYpHBI

3) yBenu4eHHe JaBICHUS

4) YMEHBbIICHUE KOHIICH-
Tpauuu SO2

5) yMeHbIIIeHHEe KOHIICH-
tparyn 03

B nBe npobupku
HaJIUTh 1O 2-3 M
pacTBOpa Kpaxmaia u
n00aBuTh 3-4 xarm
0,1 1. pactBopa I2.
OTMETUTD IIBET
pactBopoB. OnHYy
NpOOUPKY OCTaBUTh
JUISl CPaBHEHUS,
JIPYTYIO HArpeTh 10
HCYE3HOBEHMUSI
okpacku. OXJIaIuTh
pOOUpKyY mocie
HarpeBanus. OTMETUTH
OKpacKy pacTBopa

Ilepeuncinnre
(baxTophl, BIUAIOLINE
Ha XMMUYECKOE
paBHOBECHE:




IIpakTuueckas padora Ne 10
Tema: XumMusi B ObITY U IPOM3BOJACTBEHHOM AeSITEJIbHOCTH Ye/I0OBEKA.

HCJII) pa6OTI>I: HU3y4YUTH POJIb XUMHHU B 6I)ITy u HpOHBBOI{CTBGHHOﬁ ACATCIIBHOCTHU
YCJIOBCKA.

O6opynoBaHue: HHCTPYKTUBHBIE KAPTOUKHU.
CripaBoYHBIN MaTepuan:

Ponp XumMHUM B COBpEMEHHOM MHpE OYeHb Beauka. Ha camom gnere,
XUMHUYECKHE TPOLECCHl OKPYXAIOT HAc IOCTOSIHHO, 3TO KacaeTcsi HE TOJIBKO
MPOMBINIJICHHOTO TPOU3BOJICTBA UM OBITOBBIX MOMEHTOB. XMMUYECKUE PEAKIUH B
HalleM COOCTBEHHOM OpTaHU3ME MPOTEKAIOT €XKECEKYH/IHO, pa3jaras OpraHu4ecKue
BELIECTBA /10 IPOCTBIX COCAUHEHUN BpPOJE YIJIEKUCIIOrO ra3a U BOJBI, B pe3yibTaTe

4YCTrO0 MBI I10JIy9acM SHCPTHUIO HAa COBCPIHICHUC 3JICMCHTAPHBIX IIGI>'ICTBI/II>'I.

Coneprxanue pabOTHI:
Keiic Nel. «XJ10p B KH3HH Y€JT0BEKA))

B Snonun oO6benuHeHHbIMH cuiaMu HalmoHanbHOro HMHCTUTYTa 300pOBbS U
[IpedekrypHoro ynusepcurera Cua3yoku ObLIO MPOBEACHO UCCIENOBAHUE. Y UEHBIE
BBIICHWIM, YTO E€CTECTBEHHBIE OPTaHUYECKHE BEIIECTBA BCTYNAIOT B PEAKLHIO C
XJIODUPOBAHHON BOJOM H3-NOJ KpaHa, 00pa3ys OMNAaCHBIE COEOUHEHMS, KOTOpBIE
MOTYT CIY)XKATh NPUYMHOM paka. Takue coenuHeHHs: HasbpiBalOTCI MX, TO ecTb
«MyTtareH ukc» unm « Hem3BeCTHBIN MyTaren».

3aganus:

1. I[Ipennoxute crnocoObl yMEHbBILIEHUS SOBUTOTO BIMSHUS XJI0pa B MUTHEBOM BOJIE
Ha OPTaHU3M Y€JIOBEKa.

2. Ucxonas u3 cBoeH )KM3HEHHON NPAKTUKH, TPUOJIU3UTENBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIB3YETE B TCUCHHE JTHS U I KaKUX LIEJICH?

3. Kakue opranbl 4ejioBeKa 00JIbIIIE BCEro CTPAJAIOT OT BO3ACHCTBUS XJIopa?

4. Kak BnusieT XJI0pUpOBaHHAS BOJA HA YEJIOBEKA NPU KYTTAHUU?

5. Haiigute nononHuTenbHy0 HHGOPMALIUIO O 3aMEHE XJIopa MpU 00e33apaKuBaHUN
BO/JIbI.

6. Uccnenyiite pa3nuvabie TOBAPHI OBITOBON XUMHH B CBOEM 1oMe. CocTaBbTe
CIHCOK XJIOPCOAEPKAIIUX COSAMHEHNM, YKa)KUTE MEpbI 0€30MacHOCTU IpU padoTe ¢
HUMU.



Keiic Ne2. «Bogopomomo0Ouiu — mar B Oyayuee»

ABTOMOOMJIM Ha BOJIOPOJIHBIX TOIUIMBHBIX JIEMEHTAX €34T Mo JoporaMm EBporibl ¢
2009 roga. A Ha IIstom MockoBckoMm Mex1yHapoiHOM aBTocaiione BA3
peACTaBUII CBOIO HOBUHKY «Jlajma-AHTAm» ¢ OasioHaMy BOJIOPO/ia M KUCIopoa.
3aganus:

1. Ilouemy MHOTHE aBTOMOOMJIbHBIC KOMITAHUU pa3pabaThIBalOT aBTOMOOUJIH,
paboTarolye Ha BOJIOPOJTHOM TOILIHBE?

2. Kak BBIXJIOIIHBIE Ta3bl aBBTOMOOUIIEH, pab0TAOIIUX Ha YTIEBOJOPOJIHOM TOTUIUBE,
BIIMSIIOT Ha 3/I0POBbE UETIOBEKA?

3. Kakue «+» u «—» Bbl BUIUTE Y BOJOPOAOMOOMIIEH?

4. Haitnute qOMOTHUTEIBHYIO HHPOPMAIIUIO 00 UX YCTPOUCTBE.

5. Ecnu B Bamie#t ceMbe WM y BalllX 3HAKOMBIX €CTh aBTOMOOMITH, TIOJICYUTANTE,
CKOJIBKO MPHUOJIU3UTENIBHO JINTPOB OCH3MHA, ra3a U KaKOH MapKH UCIIOJIb3yeTe
€)KETHEBHO.

6. Kakue BelecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOJUTHCS B BBIXJIOIHBIX ra3ax
BaIllUX aBTOMOOMIICH?

3amura: [IpeacraBieHue pe3yabTaTOB pelIeHUs KECOB B (hopMe MUHH-TOKIIA/A C
[IPE3CHTAIUEH.
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