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IosicHuTeNLHAA 3aNIUCKA

MeTtoauueckue yka3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX PabOT MOATOTOBJIEHBI Ha
OCHOBE pabouell NporpaMmsbl yueOHOW AUCHMILIUHBI « XUMUS», pa3pabOTaHHOMN Ha
ocaoBe ®I'OC CIIO no cneunansHocTH 09.02.07 «H(bpOpMaLIMOHHBIE CUCTEMBI U
IpPOrpaMMHUpPOBAaHUE» U COOTBETCTBYOMUX 00mux (OK) koMmeTeHIwmii:

OK 01. Bsibupate cnocoObl pemnieHus 3axad  npodeccCuoHaIbHOU
NeSITeIbHOCTH, IPUMEHUTEIbHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaThb COBPEMEHHBIE CpPEIACTBAa IOWCKA, AaHalau3a H
WHTepHpeTanuu HHGopMaIi 1 HHGOPMAITMOHHBIC TEXHOJIOTHH TSI BHITIOJTHCHUS
3aa4 mpodeccuoHaIbHON NeITeTbHOCTH.

OK 04. DddexTnBHO B3aUMOJCHCTBOBATH M padOTaTh B KOJUICKTHUBE |
KOMaHJIE.

OK  07. CopelcTBoBaTh  COXPAaHEHHUIO  OKPYXKAWOIIEW  Cpensl,
pecypcocOepekeHnto, MPUMEHITh 3HaHUS OO0 W3MEHEHUHW KIMMara, MPUHIUIIBI
OCpeXIIMBOTO MPOU3ZBOJACTBA, A(PPEKTUBHO [EHCTBOBATH B UYPE3BBIYANHBIX
CUTYaIUSIX.

[lenpro ocBOeHUsT yueOHOM TUCIUILTUHBI « XUMUS SIBIISICTCS:

—(opMupoBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk BaKHEHIIen
COCTAaBISIIOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKAT KITFOYEBBIE TOHITHS, (yHIAMEHTAIbHBIE 3aKOHBI W TEOPUH XHUMHH,
OCBOCHHUE S3blKa HAyKH, YCBOGHHE U IOHUMAaHUE CYIIHOCTU JOCTYITHBIX
000011IeHNI A MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

—(opMupoBaHue W pa3BUTHE NPEACTABICHUNA O HAYYHBIX METO/axX
MO3HAHUSA BEIMIECTB U XUMHUYECKUX pEAKIUH, HEOOXOIUMBIX IS
MPUOOPETEHUS] YMEHUN OPUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX
ABJICHUM, UMEIOIIUX MECTO B MPUPOJE, B NMPAKTUYECKOM U IOBCEIHEBHOU
KU3HH,

—pa3BUTHE YMEHHMU U CIOCOOOB JESITEIBHOCTH, CBS3AHHBIX C
HaOJII0/IeHNEM U OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTA, COOI0JICHUEM
npaBuJ 0€30MacHOr0 OOpalleHusl C BEIIECTBAMM.

3amaun AUCIUTUIUHBIL:

1) chopMupoBaTh MOHUMAHHE  3aKOHOMEPHOCTEH  MPOTEKAHHMS
XUMHUYECKUX MPOIIECCOB U SIBJICHUHN B OKPY>KAIOIIECH Cpeie, a TAKKe UX CBSI3b
C LUEJIOCTHOW HAyYHOU KapTUHOM MHUpPa U APYTUMHU €CTECTBEHHBIMUA HAYKAMU;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJbl HEOPraHWYECKHX U
OpPTaHUYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX PEAKIUN, OOBSICHITH UX
CMBICJI, HHTEPIPETUPOBAThH PE3YIbTAaThl XUMHUYECKUX dKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM IMPOBEACHUS IMPOCTEUIINX XHUMHUCSCKHX
HKCTIIEPUMEHTAJIbHBIX HUCCIAEAOBAHUNM C COOJIOJICHHEM TpaBUil 0€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;



4) pa3BUTh YMEHHUS HAXOJWUTh, AaHAIM3HPOBATh M HCIOJb30BATh
WHpOpMAIIMI0O XMMHUYECKOTO XapakTepa M3 Pas3IMYHbIX HHOOPMAIIMOHHBIX
HCTOYHUKOB, BKJIIOYas Y4eOHYIO JUTepaTypy, Hay4dHble IyOJIUKaIluu |
MHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH IOCIEACTBUS CBOEH
JEATEIBHOCTH U XWMHYECKHUX MPUPOIHBIX, OBITOBBIX M IMPOU3BOJICTBEHHBIX
MPOLIECCOB, YYUTHIBAsE BO3MOXKHBIE DKOJOTMYECKME M  COLMAIbHBIC
BO3JCUCTBUS;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHHIA XUMHUSCKON
HAyKW U TEXHOJIOTHH JJIs1 Pa3BUTHS COMMAIIBHON U MPOW3BOJCTBEHHOM chep ¢
yYMEHHUEM TTPUBOJIUTH MPUMEPHI UX TIPUMEHEHHS B Pa3IMUHbIX c(pepax >Ku3HHU.

[Ipu BBINOJHEHUU NPAKTUYECKUX padOT CTYACHT JI0JKEH 3HATH!

—  CHUCTEMY XUMUYECKUAX 3HAHW, KOTOpast BKJIFOYAET:
OCHOBOTOJIArallue MOHATUS (XUMHUYECKUH 3JIEMEHT, aToOM, JJIEKTPOHHAs
000J104Ka aroMma, S-, -p, d-2JIEKTPOHHBIC OPOHMTAIM ATOMOB, UOH, MOJICKYJIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIICHUS, XMUMHUYECKast
CBsI3b, MOJIb, MOJISIDHasT Macca, MOJISIpPHbIH 0OBEM, YIJIEpOAHBIN CKEJeT,
(yHKIIMOHaIbHAS TPYINa, pajuKall, U30MEpUs, U30MEPbI, TOMOJIOTHUECKUN
psl, TOMOJIOTH, YIVIEBOAOPOBI, KUCIOPOA- U a30TCOJAEpKAIUE COCIUHEHNUS,
OMOJIOrMYECKH aKTUBHBIE BeLIECTBa (YIJIEBOMBI, JKUPBI, OENKH), MOHOMED,
[IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHMUS,
KPUCTAJUIMYECKAs pelIeTKa, TUIbI XUMHUYECKUX peakuud (OKUCIUTENIbHO-
BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJIOTEPMUUYECKHUE, PEAKIIMY UOHHOTO OOMEHa),
pPacTBOp, IEKTPOJIUTHI, HEIIEKTPOJIUTHI, HIEKTPOJIUTHYECKAS AUCCOLMALN,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAaKLN, XUMHUECKOE
paBHOBECHE), TEOpPUU U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS
oprannueckux Bemects A.M. DbytimepoBa, Teopus JJIEKTPOJIATHYECKON
avcconuanuu, nepuoandeckuil 3akon .M. MenaeneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM SI3bIK XUMHUH, (PAKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJYYEHUH U OE30IaCHOM HUCIOJIb30BAaHUU
BOXHEHUIIMX HEOPraHWYECKUX M OPraHUYeCKHX BELIECTB B OBITY W
MIPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA;

— O XMMHYECKOM COCTABIISIIOIIEH €CTECTBEHHOHAYyYHOM KapTUHBI MHDA,
pPOJIM XMMHUHU B MO3HAHUU SIBIICHUI NPUPOJBI, B POPMUPOBAHUHN MBILUICHUS U
KyJIBTYpbI JINYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM st
pelleHusl MPaKTUYECKUX 3a7a4 ¥ SKOJIOTMYECKd 0O0OCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO ¥ IIPUPOJHOM CpELE;

[Ipu BBIOTHEHUH MPAKTUYECKUX PAOOT CTYIEHT JO0KEH YMeTh:
— CaMOCTOSITEJIbBHO (POPMYJIMPOBATh M aAKTyaJIU3UpOBaTh MpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;
— BBIBJIITH XAPAKTEPHbIE IMPU3HAKK W B3aHUMOCBS3b HM3YYECHHBIX



MOHSATUH, TPUMEHSATH COOTBETCTBYIOIINE TIOHATHS TIPH OMMCAHUN CTPOCHUS H
CBOMCTB HEOPraHWYECKHX M OPTaHUYECKHX BEIIECTB M WX MPEBpaIICHUMN;
BBISIBJIAITH ~ B3aMMOCBSI3b ~ XUMHMUYECKMX  3HAHUW C  TOHATHSMU U
IPECTaBICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

— HCIOJIb30BAaTh HAaUMEHOBAHUS XUMHUYICCKUAX COCIMHECHUN
MEXIYHAPOJHOTO COI03a TEOPETUYECKOM M TNPUKIAAHOW XUMHH U
TpUBUAJIbLHBIC HA3BAaHUSI BAKHEHIINX BEUIECTB (ITUJICH, alleTUJICH, TIIUIEPUH,
dbenon, Qopmampaeru, yKCyCHas KHCJIOTa, TJWIWH, YrapHBIA Tas,
YTJIEKUCIIBIN Ta3, aMMHAaK, ranieHasi U3BeCThb, HEralleHas U3BeCTb, TUThEBas
cola M JAPYTuX), COCTaBIATH (HOPMYJBI HEOPTaHUYECKUX M OPraHUYECKHX
BCIIIECTB, YPAaBHCHHUS XUMHUYCCKUX pEAKIHUi, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH W 3aMUCSIMH yPaBHECHUN XUMHUYECKUX
peakuuii;

— yCTaHABIUBATh MPUHAMJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX H
OpPraHUYECKUX BEIIECTB K OMPEESICHHBIM KjaccaM U TPyNIaM COCTUHEHHH,
XapaKTepU30BaTh MX COCTaB W Ba)KHEHINNME CBOICTBA; OMPENEISATh BHUJBI
XUMHUYECKUX CBs3el (KOBaJEHTHasi, UOHHAs, METAJUIMYECKas, BOJAOPOJHAs),
TUTIBI KPUCTAIUTUYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKUE
peakiuy;

— TMPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyjaM U YpaBHEHUAM
XUMHUYECKUX  pEaKIWid ¢  HUCHOJb30BaHWEM  (U3MUYECKUX  BEJIUYHH,
XapaKTepU3YIOIINX BEHIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, o0bema
(HOpMasbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIC XUMHUYCCKHUE 3HAHWS I TPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

— IUIAHUPOBaTh W BBINOJHATH  XUMHUYECKUNA  DKCHEPUMEHT
(mpeBpalleHns: OpraHMYECKHUX BEIIECTB MPHU HArPeBaHUM, MOTyYCHUE ITUIICHA
U M3y4YeHHUE €r0 CBOICTB, KAUECTBEHHBIC PEAKIIMHM Ha allbJETHUJIBI, Kpaxmal,
YKCYCHYIO KHUCJIOTY; JeHaTypanus O€JKOB TMpU HarpeBaHUM, IIBETHBIC
peaxiuu OeNKOB; MPOBOJUTH PEAKIIMU MOHHOTO OOMEHa, OMpPENeNsITh Cpery
BOJHBIX PAacCTBOPOB, KAue€CTBEHHBIC pEaKlMd Ha cyibpar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUSI; peliaTh SKCIEPUMEHTAIbHbBIE 3a7a4u
no temaM «Mertamie»y U «Hemeramibny) B COOTBETCTBUM C IpaBUJIaMU
TEXHUKHU OE€30TMaCHOCTH TP OOpallleHUH C BEIIeCTBaMU U J1a0OPaTOPHBIM
000pyZ0BaHUEM; MPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX peakiuii U (opMyIupoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3YJIbTaTOB;

— aHaJIM3UPOBATh XUMHUYECKYI0 HHPOPMAITUIO, TTOTYIaeMYyI0 U3 Pa3HbBIX
MCTOYHUKOB (CPEJCTB MAacCOBOM MH(popMalnu, cetb UHTEepHET U 1pyrue);

— BJIaJIETh OCHOBHBIMU METOJAMH HAYYHOTO TO3HAHUS BEIIECTB H
XUMUYECKUX  siBIeHWW  (HaOmroleHue,  W3MEPEHHE,  OKCIIEPUMEHT,
MOJICITUPOBAHUE);

— coOJoIaTh MpaBWiia AKOJOTHUECKU I1€J€CO00Pa3HOro IMOBEACHUS B



OBITY W TPYIOBOH JEATEIBHOCTH B IIEJISIX COXPAHEHHSI CBOErO 3J0POBbI U
OKpYXalUEd MPUPOAHOM CPEIbl; YUYUTHIBATH OIMACHOCTH BO3JCKUCTBUS Ha
JKUBBIE OpPraHWU3MBbl ONPENIEICHHBIX BEIIECTB, IMMOHMMAs CMBICI IOKA3aTems
IIPEAEIBHOMN JOMYCTUMONW KOHIIEHTPALUU.

ConepxaHue TMPAKTAYECKUX 3aHATHNM OMNpeaenaeHo paboueil mporpaMMor W
TEeMaTUYCCKUM  IUIAHUPOBAHHEM, COOTBETCTBYET TEOPETUUECKOMY MaTepHary
M3Yy4aeMbIX pa3/eioB yUeOHON JUCIUTUIUHBI.

O0BEM MPAKTUYECKUX 3aHATUHN IO JAUCITUILINHE OMpPeaesieTCss yueOHBIM IJIAaHOM 10
JIAaHHOM CHELUaIbHOCTH.

[TpoAoMmKUTENHHOCTh MPAKTUYECKOTO 3aHATHA - 2 akajgeMuueckux dvaca. Ilepen
MIPOBEJICHUEM MPAKTUYECKOTO 3aHSITHUS MPENOJABATEIEM OPraHU3yeTCs] HHCTPYKTAK,
a 110 €€ OKOHYaHHH — 00CYK/I€HHE UTOTOB.

KomrmiekT MeToan4ecKuX yKa3aHUi Mo BBIMOTHEHUIO MPAKTUYECKUX paboT
JTUCITUTUTHBI « XUMUS»» coaepkuT 10 mpakTHIecKuX 3aHsATHH.



IlepeueHsb MpakTHYECKUX PadOT
M0 TUCHUTLTHHE « XHMHUD»

IMPAKTUYECKAS PABOTA Nel.
Tema: «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUHU M PACUETHI M0 YpPaBHEHUSIM

XUMHNYCCKHUX pCaKHHﬁ>>.

IMPAKTUYECKAS PABOTA Ne2.
Tema: «M3ydeHre NEpUOIUYECKUX 3aKOHOMEPHOCTEM M HX B3aUMOCBSI3U CO
CTPOCHUEM aTOMOBY.

INPAKTHYECKAS PABOTA Ne3.
Tema: «HoMeHKIIaTypa HEOPraHMYECKUX BEILIECTBY.

INPAKTHYECKASA PABOTA Ne4.
Tema: «BnusiHue pa3nuusbIx (pakKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

IHPAKTUYECKAS PABOTA NeS.
Tema: «HoMmeHkilaTypa OpraHu4eCcKux BEIIECTBY.

IHPAKTHYECKAS PABOTA Ne6.
Tema: «HoMeHkaTypa KuCI0pOIOCOAEPKALLUX OPTaHUYECKUX COCTUHEHUI.

INPAKTUYECKASA PABOTA Ne7.
Tema: «Xumuyeckue ¢ (U3HUECKHME CBOMCTBA  KHUCIOPOJOCOJEpKAIIUX
OPraHUYECKUX COCIMHCHUN.

IMPAKTUYECKAS PABOTA Ne8.
Tema: «CBoMCTBA a30TOCOJEPKAIUX OPraHUYECKUX COCTUHEHUIN.

INPAKTHYECKASA PABOTA Nv9.
Tema : «CunTe3, aHAIN3 U KJIacCU(UKAIMS BBICOKOMOJICKYJISIPHBIX COEIUHEHUI

INPAKTUYECKASA PABOTA Nel0.
Tema: «llpumeHeHne XMMUYECKUX BEIIECTB M TEXHOJOTHUN C y4eTOM OymyIie
poheCCHOHAIBHON JISITSIIBHOCTH.



NHCTPYKIHUHA JJISA OBYUYAIOINUXCA
ITO BBIITIOJTHEHUIO ITPAKTUYECKUX PABOT

[Ipexkne vemM MNPUCTYNHUTHh K BBHINOJHEHUIO 3aJaHUM, BHUMATEIHLHO MPOYMUTANTE

JaHHBIE PEKOMEH/IAlINU.

[Ipuctymasi K BBITOJHEHUIO TPAKTHYECKON padOTHI, HEOOXOAMMO BHUMATEIHLHO

MPOYUTATh IIEJIb W 3aJa4M 3aHATHUS, O3HAKOMHUTHCA C TPEOOBAHUSIMH K YPOBHIO

MOATOTOBKH, KPATKUMHU TEOPETHUYECKHUMHU W YIEOHO-METOJAMYESCKUMHU MaTepHaTaMH

Mo TeMEe  MPaKTUYECKOHW paboThl, OTBETUTh HA BOMPOCHI [JIS 3aKPETUICHUS

TEOPETHUECKOTO MaTepuaa.

Bce 3amanus k mpakTHdeckod paboTe HEOOXOAMMO BBITIONHSATH B COOTBETCTBHUH C

MHCTPYKIIMEH, aHaIM3UpOBaTh IMOJYYEHHBIE B XOJE 3aHATHUS pe3yjbTaThl IIO

MIPUBEJCHHON METOINKE.

OTtyer O mpakTHYECKOM paboTe HEOOXOAMMO BBIMOJHUTH [0 MPUBEICHHOMY

ITOPUTMY, OTIMPAsICh Ha 0Opasell.

Boinonnennsie paboThl JOJDKHBI OBITh MPECTaBIEHB B BHUAE (0OTYETa, BHIBOJA,

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

Pe3ynbTaT BBINMOTHEHUS MPAKTHUECKOW pPaOOThI OIEHUBAETCS IO MATHOAIHLHOM

CHUCTEME OIIEHKH 3HAHWU.

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

BBITIOJTHCHHIO, TIEPEUYCHb OCHAIICHUS PabOThI coepKaHue pabOThI, TOMOJIHUTEIHLHOE

3aJIaHAE PA3BUBAIOIICTO XapaKTepa, KOHTPOJIbHBIE BOMPOCHI, (OPMY MPEIbIBICHUS

oT4YeTa, KPUTEPHUH OIECHKH.

[ToaroToBKka K MpakTHYECKHM padoTaM 3aKIIo4YaeTCs B HW3YYCHUU TEOPUHM Ha

3aHATHSIX ~ TEOPETHYECKOTO  OOy4YeHHsT W CaMOCTOSITEIBHOTO  HM3y4YCHHUS

JOIIOJTHUTEIIBHOM, PEKOMEHAOBAHHOMN JIUTEPATYPHI.

[IpakTtuueckass paboTa CUMTAETCS BBIMOJHEHHOM, €CIM OHAa COOTBETCTBYET

KPUTEPHUSM OIICHKHU.

TpeboBanus 6e30MaCHOCTH BO BpeMsi padoThI

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

2. 3ampermiaetcs mpoOoOBaTh Ha BKYC JIt0ObIe BemecTBa. HioxaTek BemecTBa MOXHO,
JIUIITH OCTOPOYKHO HAMPABJISISI HA ceOsI mMaphbl WK Ta3bl JIETKUM JIBHKCHUEM PYKH,
a HE HAKJIOHSISCHh K COCYTy M HE BJIBIXas TIOJTHOM TPY/IBIO.

3. B mpouecce paboTsl HEOOXOAMMO CIEANTH, YTOOBI BEUIECTBA HE MOMAJad HA

KOXY JIUIAa M PYK, TaK KaK MHOTHE BEIECTBA BBI3BIBAIOT Pa3IpaKEHUE KOXKHU H

CIIM3UCTBIX 000JIOUEK.

OnbITEI HY’)KHO IPOBOAUTH TOJIBKO B YUCTOM MOCYIE.

Ha Bcex 6aHkax, CKISHKaxX W APYTOM MOCYe, TAE XPAHITCS PEaKTUBBI, TOJKHBI

OBITb STUKETKHM C YKa3aHWEM Ha3BaHUs BEIIECTBA. 3ampemiaeTcs XPaHHUTh

pPEaKTUBBI B EMKOCTSAX 0€3 OTUKETOK WM C HAANUCSIMHU, CHEJTaHHBIMHU

KapaHJaIIoM MO0 CTEKIy, PacTBOPHI IIENoueld — B CKISHKAX C MPUTEPTHIMU

mpoOKamu, a JITKOBOCIIJIAMEHSIOIINUECS U TOPIOYHE KUIKOCTH — B COCYJIax W3

o s



10.

11.

12.

MOJIMMEPHBIX MaTEPHUAJIOB.
CKJIIHKM C BEIIECTBAMU WJIM pacTBOpaMU HeoOXoauMmo OpaTh OJHOW pyKou 3a
TOPJIBIIIKO, @ IPYTrOol CHU3Y MOJAEPKUBATh 3a JTHO.

PacTtBopbl HEOOXOAMMO HajaMBaThb M3 COCYAOB TaK, 4YTOObI IPU HAKJIOHE
ATUKETKa OKa3bIBajach cBepXy (3TUKETKY — B JafoHb!). Kamito, ocraBuiyrocs
Ha TOPJIBIILIKE COCY/1a, CHUMAIOT BEPXHUM KPaeM TOW MOCY/Ibl, Ky/1a HaJIUBaCTCsI
AKHUJIKOCTb.

[Ipu nosIb30BaHUM MUNETKON KaTETOPUYECKH 3aIPEIIAaeTCs BTSTUBATD KUIKOCTh
pPTOM.

TBEpable ChITyuyHe pEaKTUBBI paspelaerca OpaTh M3 CKISHOK TOJBKO C
IIOMOLIBIO COBOYKOB, JIOKEUEK, IINATENEH, IPOOUPOK.

[Ipu HarpeBaHUM >KUJIKUX U TBEPJABIX BEIIECTB B MPOOMPKAx U KOI0ax HENb3s
HaIpaBJIsATh MX OTBEPCTUS Ha ceds u coceneid. Henmpb3st Taxxke 3arisablBaTh
CBEpPXy B OTKpPBITO HarpeBaeMble COCyAbl BO H30€XkaHHE BO3MOYKHOTO
NOPaYKEHUS B PE3yJIbTaTE XUMHUUECKOW PEAKIINH.

Kareropuuecku 3armpeniaeTcsi BbUIMBaTh B PAKOBUHBI KOHIIEHTPUPOBAHHBIE
pacTBOpbl  KUCIOT M IIEJIOYEH, a TakKe pA3JIMYHBIE OPraHUYEeCKUe
pPacTBOPHUTENN, CWIBHO IAaxHYIIME W OTHEOIACHBIE BellecTBa. Bce oTxonbl
HY’)KHO CIMBAaTh B CIELUAJIBHYI CTEKISIHHYIO Tapy €MKOCTbIO HE MeHee 3 I
KPBILIKOH (U151 TOCJIENYIOIIEro 00€3BPEKUBAHNSA).

3anpemaeTcss  HMCMIOJIb30BaTb B pabdoTe  camoJleibHble  OpUOOpPHl U
HarpeBaTesbHbIE TPUOOPHI C OTKPBITON CHUPAIIBIO.

TpeOoBanus 0€30IACHOCTH 110 OKOHYAHUM PAdOThI

1.

2.

ok w

[IpuBecTn B mopsa0K pabouee MeCTo, yOpaTh BCE XUMPEAKTHUBBI HA CBOM MECTa
B J1a0OPaHTCKYIO B CIICIMAJIbHBIE TKA(BI U CEUBI.

OTtpaboTaHHble pacTBOPHI PEAKTUBOB CIUTH B CIIEUATBHYIO CTEKJISTHHYIO Tapy C
KPBIIIKOM, EMKOCThIO HE MEHee 3 J1 (I MOCIEIYIOMEro 00e3BpeKUBAHUS U
YHUYTOXKECHUS).

CHSATH CIETIOJICKTY U CPEICTBA UHIMBHUIYAIbHOM 3aIIUTHI.

TimarensHO BEIMBITH PYKH C MBLIOM.

TiarensHO MPOBETPUTH TOMEIICHHE KAOMHETa XUMUU 1 JTaOOPaHTCKOM.



IIpakTHyeckas padora Ne 1
Tema:  «OcHOBHBIC KOJHMYECTBEHHbIe 3aKOHbBI B XHMHH H pacyeTbl II0
YPABHEHUSIM XHUMHUYECKHX peakumii»

HCJII) pa6OTI>I: HAaY4YUTHCA IIPUMCHATL 3HAHUSA OCHOBHBIX 3dKOHOB XHWMHH IIPpH
PCUICHHUHU 3a1a49 Ha BBIYHCJICHUC.

O6opynoBanue: Ilepuoguueckass cucreMa XUMHUYecKUx  3aemeHToB  JI.U.
Menpneneesa.

CripaBOYHBIN MaTepUan:

CBoiicTBa XUMHUYECKHX DJJIEMEHTOB M 00pa3yeMbIX HMH BEIIECTB HAXOASTCA B
IIEPUOANYECKON 3aBUCUMOCTH OT 3apsia siApa UX aTOMOB.

['padpmyeckum BoipakenueMm [lepuogumdeckoro 3akoHa siBhsietcs: [lepuoguueckast
cuctemMa xumudeckux dnemeHToB J[.M.MenneneeBa. llepuonmueckas cucrema
COCTOMT U3 CEMHU IEPUOJIOB U BOCBMU I'PYIIIL.

B XxuMuUM  CyIIECTBYIOT KOJMYECTBEHHBIC 3aKOHBI, KOTOPBHIC OMNHCHIBAKOT
COOTHOILICHHSI MEX/TYy BEIlIEeCTBAMHU, BCTYIIUBIIIMMHU B PEAKIIMIO, 1 00Pa30BaBITUMUCS
B XOJI€ HEE.

3aKOH COXpaHEHHUsI MAcChl BEIECTB. Macca BceX BEIIECTB, BCTYIUBIIUX B PEaKIIHIO,
paBHa Macce BEIIeCTB, 00pa3yIoIIUXCs B pe3yJbTaTe 3TOU PEaKIUu.

3aKOoH IOCTOSHCTBAa cocTaBa. JI100oe BEIIEeCTBO MOJICKYISPHOIO CTPOCHHUS HMEET
MMOCTOSHHBIA KOJINYECTBEHHBIA U KAYECTBEHHBIA COCTAB HE3aBMCHUMO OT CII0C00a ero
MOJTyYEHUS.

Conepxanue padOTHI:

1.BbIaucinTe OTHOCUTEIBHYIO MOJICKYJIIPHYIO MacCy:
A. Okcupna yraepona (CO2);

b. Kap6onara narpus(Na2CO3).

2. BpaucianTe MacCoBYIO JIOJTIO KaXKJOTO JIEMEHTA:
A. B okcuje mmuHKa (ZnQO),
b. B okcuze onosa (SnQO2).

3.BrrancnuTe Maccy BemiecTBa, COOTBETCTBYIOINIYIO 4 MOJIb aTOMOB yTIIEpoa.

KoHTpoabpHBIE BOTPOCHL:

1.B 4yem oTyinure OTHOCUTEIIBHOM aTOMHOM MacChl OT MOJIEKYJISIPHOM MaccChl?

2.Kak BBIYMCIUTHh MAaCCOBYIO JOJIIO AJIEMEHTA B CII0KHOM BEIIIECTBE?

3.YTo Takoe mpoCThIE€ U CIOKHBIE BEIECTBA?

4 Kakyto uHQOpMAIUIO MOXHO TOJYYUTh, AaHAIU3UPYS KAYECTBEHHBIM W
KOJINYECTBEHHBIN COCTaB BelllecTBa?



IIpakTu4yeckas padora Ne 2

Tema: «M3yyeHue NMepUOAMYECCKHX 3aKOHOMEPHOCTEHM M HUX B3aMMOCBSI3H CO
CTPOEHHEM aTOMOB.

HCJII) pa6OTBII N3YYUTb 3dKOHOMCPHOCTH H3MCHCHUA CBOMCTB XMMHUYCCKHX
OJICMCHTOB, 06p3.3yeMI>IX MU IIPOCTBIX M CJIIOKHBIX BCHICCTB B COOTBCTCTBHUHU C
ITOJIOKCHHUCM XUMHUYCCKOI'O 3JICMCHTA B H@pHOI{H‘ICCKOﬁ CHUCTCMC.

O60py,ZIOBaHI/I€: HGpI/IOI[H‘IeCKaH CHUCTCMA XUMHUYCCKHX 3JICMCHTOB I[.I/I.MCHIIGJICGB&

CripaBOYHBIN MaTepuan:

[leprognueckuii 3aKOH sBIsETCSl HanboJee OOIMM 3aKOHOM XUMHH, MO3BOJIIOIINUM
IIPOTHO3UPOBATh CBOMCTBA AJIEMEHTOB M UX COCIMHEHHI B 3aBUCUMOCTH OT CTPOEHUS
ux atoMoB. OH ObLT OTKPHIT B 1869r. pycckum yuénbiM JImutpuem HBanoBuuem
MenneneeBplM, KOIJla O CTPOGHMM aToMa e€mE HUYEro He ObLIO H3BECTHO.
JA.N.MengeneeBy yaaaoch MPOCIECAUTh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
AJIEMEHTOB 10 MEPE YBEJINYEHHUSI UX aTOMHOW MAcCCHI.

BnocnencTBuu, Koraa BbISIBUIACH CBA3b AaTOMHOW Macchl C (pyHAaMEHTaIbHOU
XapaKTEPUCTHKON aToMa — 3apsiioM siipa — [lepuoguveckunii 3aK0H IproOPEN CBOIO
COBPEMEHHYIO (POPMYIUPOBKY:

CBoiicTBa XMMHUYECKHX D3JIEMEHTOB M 00pa3yeMbIX MMM BEIIECTB HAXOIATCS B
MIEPUOANYECKON 3aBUCUMOCTH OT 3apsia sSApa UX aTOMOB.

Ilepnonnueckas 3aBUCUMOCTD O3Ha4yaeT NIOBTOpPEHUE ONPENEIIEHHON
ITOCJIEA0OBATEIbHOCTH U3MEHEHHUSI CBOWCTB aTOMOB IO MEpE YBEIMYEHUS 3apsiaa HUX
anep. HarnagaelM  npeacrtaBiaenuem  llepuogmyeckoro  3akoHa  SIBISIETCS
[lepuonnueckas cucrema xumuueckux sneMeHToB [[.M.MenaeneeBa, OCHOBHBIMU
CTPYKTYPHBIMH 3JIEMEHTAMU KOTOPOH SIBJIIIOTCS — MEPUOJ, TPYIIa U NOArPYIIIIA.

Conepsxanue pabOTHI:

3aganue 1

Ha3Batsb ABa 3JICMCHTA, B aTOMC KOTOPBIX:

Bapuanr 1 Bapuanr 2

3 3HEpPreTUYECKUX YPOBHS 5 BHEPreTUYECKUX YPOBHEU




3aganue 2

OnpenenuTh ABa JIEMEHTA, B ATOME KOTOPBIX HA MOCJIEIHEM SHEPTE€THYECKOM
YpOBHE:
Bapuant 1 Bapuant 2
4 BaJICHTHBIX JIEKTPOHA 7 BaJICHTHBIX 2JIEKTPOHOB
3ananue 3
VYkazaTh MeCTOMNOJIOKEHHE 3JIEMEHTOB B [leproinueckoi cucteMme XMMUYECKUX
aneMeHToB JI.W. MeneneeBa, HaUIIUTE JIEKTPOHHbBIE (POPMYJIIBI ATOMOB JJAHHBIX
AJIIEMEHTOB:
Bapuanr 1 Bapuanr 2
a) Ne 37 a) Ne 24
6) Ne 30 0) Ne 50
3ananue 4

PaccMoTpeTh M3MEHEHUs CBOMCTB XUMUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO
snemeHTa B [leprnoanueckoit cuctemMe Ha MpUMEPE DJIEMEHTOB TPETHETO MEPUoIa
[Teprnoanyeckoit cucrembl XumMudeckux 3neMeHToB . M.Menneneena.

Bonpocs! 17151 KOHTPOJIA

1. Kakoe ctpoeHue umeeT 3eKTpoHHast o0oouka aroma? Kak onpenensercs
YHUCJIO AJIEKTPOHOB B HEM?

2. Kak onpenenuTh MaKCUMaIbHOE KOJTHMYECTBO JICKTPOHOB HA DHEPTETHICCKOM
ypOBHE?

3. Kak onpenensercs KOTUYECTBO 3JEKTPOHOB HA BHEITHEM SHEPTCTHUYECCKOM
ypoBHE?

4. Yto takoe opbutans? Kakywo dhopmy umerot S- u p-opoutam? Kakue
AJICKTPOHBI HA3BIBAIOTCS S- M P-AJICKTPOHAMHA?

5. Uro Takoe anexTponHas Gpopmyna?

IpakTnueckasi padora Ne 3



Tema: « HoMeHKJIaTypa HEOPraHM4YeCKHX BeELeCTB)
[enb pabOTHL: U3YUUTH KiIacCU(UKALIMIO, HOMEHKJIATYPY HEOPTaHUYECKUX BEILLECTB.

O6opynoBaHue: HHCTPYKTUBHAS KapTOuKa
CripaBoYHBIN MaTepua:

B nacrosiiee Bpemsi u3BectHO Ooneel 00 MHIIITMOHOB COEIMHEHUH, CPEed KOTOPBIX
HEOPTaHUYECKUX HacUUThIBAEeTCS OKOJIO 500 ThICAY.
ITo cocTaBy BemiecTBa NOAPA3AEISAIOTCS Ha MPOCTHIE U CIOKHBIE.
Ha3Banusi mpocCThIX BemIeCTB OOBIYHO COBMANAIOT C HA3BAHUSIMH XUMHUYECKUX
AJIEMEHTOB, aTOMaMH KOTOPBIX OHM 00pa3oBaHbl. OJHAKO OJHOMY DJIEMEHTY MOXKET
COOTBETCTBOBATh HECKOJBKO IPOCTBIX BewlecTB. IIpocTeie BemiecTBa JenATcs
Ha MeTAJLJIbI 1 HEeMeTaJLJIbI.
CnosxHble HEOpraHMYECKHE BElIecTBa OOBIYHO JEIIAT Ha YEThIpE Kiacca:

1. okcuuasl;

2. ocHOBaHUS (THIPOKCHUIBI);

3. KHUCJIOTHI;

4. comm.
Conepxanue pabOThI:

1. Mauer cnenyromme coequHenus CaO, NaOH, CO2, H2S03, CaCl2, FeCl3,
Zn(OH)2, N205, Al203, Ca(OH)2, N20, FeO, SO3, Na2S04, ZnO, CaC0s3,
Mn207, CuO, KOH, CO, Fe(OH)3

A) BrimumuTe OKCHIbI U KIACCUDUIIMPYITE UX, 3aMOTHUB TaOJIHUILY:

OKCUIBI

Kucnorneie OCHOBHbIE AmdoTtepHbIe

b) Hanummre  Ha3BaHUS W CTPYKTYpHBIE (OPMYJIbI, ONPEIACIUTE CTEIECHU
OKHCJICHUS.

Ha3Banus CtpykTypHBIE (HOPMYIIBI CreneHn OKHCIICHHS

Jnokcuna yriepona
(yriexkucniblii ra3)

Okcupa azora

Oxkcup cepbl

Oxcup azoTa (1)

Oxcua mapranmna (V1)




Oxkcua KaJplusg
(HerarieHast U3BECTh)

Oxcu xenesa(ll)

OKcua NUHKa

Oxcua meau(ll)

Okcua aTrOMUAHUS

2. Hanumure peakuuu MOJY4YEHUS OKCUIOB W3 MPOCTHIX BEIIECTB, M3 CIIOKHBIX
BEIIECTB nyTeM  pa3JioKeHUus (coneit, HEPaCTBOPUMBIX OCHOBaHMU,
KHUCIIOPOACOIEPKAIIUX KUCIIOT)

3. Jausr 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, ZnO, KOH, CrO3

A) Pacnipegenure xumudeckue (OpMyJibl TaHHBIX BEIIECTB B TAOIUILY:

OcnosHo#t | Kucnotusiit | Amdorepusiii | HeconeoOpa3zyrommuii | lenous | HepactBopumoe
OKCHJ{ OKCHJ{ OKCH T OKCHJL OCHOBAaHUE

4. [IpuBeaure peakuuu [IOJTy4ECHUS (3 (14% 0111150 OCHOBAHHUM:
1) M'uapokeun xkanus

2) I'mapoxcut KanbIus

3) I'mapokcup xenesza (I11)

5. Mansl Bemecta: LiIOH, Mn207, CaO, Na3P0O4, H2S, MnO, Fe(OH)3, Cr203, Hl,
HCIO4 ,HBr , CaCl2, Na20O, HCI , H2SO4 , HNO3 , HMnO4 , Ca(OH)2, SiO2,
H2SO3, Zn(OH)2, H3PO4, HF, HNO2 ,H2CO3 , N20, NaNO3 ,H2S , H2SiO3

A) Pacnipenenute hopMysibl KUCIOT B TaOIUILY:
Kucnots
beckucnopoanbie Kucnoponu- OnnoocHoBHbIe | JIByXOCHOBHBIE | TpexoCHOBHBIE
COJIepIKaIIHe

b) Hamummre Ha3BaHUS KHUCIOT, HMX CTPYKTYpHbIE (QOpPMYJIbI, CTENEHU
OKHCJICHHS aTOMOB.



Ha3Banus kuciot Crpykrypable ¢opmynbl | CTENEeHU OKUCICHUS
aTOMOB

CepoBoaopo

HNonoBogopoanas

bpomoBonopoinas

ConstHasg

ImaBuKkoBas

XJopHas

CepHas

A3oTHasa

MaprasnioBas

Cepnucras

OptodochopHas

A3soTtucrasg

YroapHas

6. Jansr Bemecta: NaCl, KNO3, FeCl3, Li2S04, KHSO4, BaOHCI, CaS03, AI2S3,
NaH2PO4, CuClI2

A) Pacripenenure popmyIibl BEIIECTB B TAOJIHILY:

Comn

Cpennue Kucineie OcHOBHBIE

b) Hanummre Ha3BaHue cojiel, COCTaBbTE CTPYKTYpHBIC (OPMYJIbI, ONPEIACIUTE
CTENIEHN OKUCJICHHS aTOMOB.

Ha3zanue comm Crpykrypnbie hopmynbl | CTeneHu OKUCJICHUS
aTOMOB

XJI0pU HATpUs

Hutpar kammst

Xnopug xenesa (I11)

Cynbar nurtus

CynpuT Kamplus




| Cynbdun amomunus |

8. CocTtaBbTe xuMHIecKre (POPMYIIBI COJICH MO MX HA3BAHHSIM:
xyopun xenesa (1),

THIPOCYIb(uI Kamus,

CyabGu Kanus,

Cynb(hUT Kajus,

cyabdaT Kaus,

optodocdar xenesa (III),

HUTpAT MarHus,

KapOOHAT HATPHS.

IIpakTHyeckas padora Ne 4

Tema: «BausiHue pa3aM4HbIX (AKTOPOB HA CKOPOCTH XUMUYECKOH peaKuumn»

[lenp paGoTHI: U3YYHTH 3aBUCUMOCTHh CKOPOCTH XUMUYECKUX PEAKIMA OT Pa3IHuHbIX
(bakTopoB

OO06opynoBaHne: HHCTPYKTUBHAS KaPTOUYKa
CripaBo4HBIN MaTepua:

CKOpOCTh XMMHYECKOM peakiuu — H3TO HU3MEHEHHE KOHIIEHTpaIuu
pearupyromnmx BeuecTs B eauHuiy BpeMenu.+=+, 1 C t C mitoc MuHyc v. CKOpOCTh
XUMHUYECKON PEaKIUu 3aBUCUT OT: IPUPOJIbl PEAarMPYIOUIUX BEIIECTB; KOHIICHTPAIIUU
pearupyronmx BEIIeCTB; TEMIEPATYPhl; MPUCYTCTBUS KaTaIU3aTopa.

XWMHYECKOE PaBHOBECHE — 3TO YCTOMUHMBOE COCTOSHUE PEAKIIMOHHON CMECH,
MpU KOTOPOM MpsiMasi U oOpaTHasi peakiMK MPOTEKaT C OJIMHAKOBOM CKOPOCThIO. B
COCTOSSHUM XHUMHYECKOTO PAaBHOBECHS KOHIICHTPAIlMA PEAareéHTOB M IPOIYKTOB
peaKIMK HEe U3MEHSIIOTCS CO BPEMEHEM W Ha3bIBAIOTCS PAaBHOBECHBIMU. XHUMHYECKOE
paBHOBECHE YCTaHABIMBACTCS HE3aBUCUMO OT TOTO, KaK OCYIIECTBIISETCS MPOIIECcC —
CJIEBa HAMPaBO WJIU CIIpaBa HaJIEBO.

Coneprxanue pabOTHI:

pakruyeckunit Habawoaenns BriBoabI
IKCIIEPUMEHT
1. lns yBeauvenusi cko- | 1)[lomecture B onny | YUro Habmoganu B Kaxkue dakropsl
POCTH XHMHYECKO# peak- | IpOOUPKY JKEIE3HYI0 | IEPBOM M BTOPOM BIIUSAIOT HA CKOPOCTh
197074 MPOBOJIOKY IMHOW 10 | skciepuMenTe? JTAaHHBIX XUMHUYECKUX
Fe® +CU2 =Fe? +CL° MM WJIU TBO3/b, 4 B peakuuii?
JIPYTYIO — JK€JIe3HbIe
He00X0IUMO onuiku. JlobaBbTe 1O
{ 1 mut pactBOpa Kaxoi1 3akoH
) YBEIMYHUTb KOHICHTPA- | o - opina memu(Il). ONHCHIBACT




LIUI0 MOHOB XeJle3a
2) pa3MeNnbunTh XKEIe30

3) yMEHBIIUTH TEMIIEPATY-
py

4) yBenIn4YUTH
KOHIIEHTPALIUIO HOHOB
Meau

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 KOHIL

3aBUCUMOCTb C.X.p. OT
TEeMIEPATYPHI?

2. YBeanueHnue
TeMIepaTrypbl NMOBJIUSIET
HAa CKOPOCTH PeaKLUi:

1)
CuO+H2S04=CuS0O4+H-0

2) NaOH +
HCI=NaCl+H0

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

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

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

5)
BaCl,+K2S04=BaS04+2K
Cl

Joxaxure, BIOpaHHbIE
BaMU OTBETHI
AKCTIEPUMEHTAIILHO,
UCIIONB3YS
MMEIOIIHECS Y Bac
PEaKTHUBBI

Kakas u3
MpOACIaHHbBIX BaMU
peaKkuuii sIBIsETCS
KauyeCTBCHHOM?

Kaxoii ¢hakTop BiusieT
Ha CKOPOCTh JTAHHOH
XUMHUYECKON peakuuu?

Kakomy npasuiny
MOIYMHSIETCS 3Ta
3aBUCUMOCTB?

3. Kakune MeTasIbl
pearupyioT ¢ pacTBOpoM
CEPHOM KHMCJIOTOM
obicTpee?

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

4. Ha ckopocTh KaKkux
peakuuii moBJaIuseT
NPUCYTCTBUE
KaTajauzaropa?

JlokaxxuTte Bal OTBET
AKCIIEPUMEHTAJILHO,
UCIIONb3YsI
MMEIOLIUECs Y Bac
PEaKTUBBI

Kaxoii ¢pakTop BiusieT
Ha CKOPOCTh JTaHHOH
XUMHYECKON peakuun?

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.

1) Hamute B ipoOupky
npubIM3nuTeNBHO 1-2
mia H20O2 u nmpubaButh
HeOOoJIbII0e
KOJIMYECTBO OKCHJIA
maprasnia (IV) MnOa.

[ToBTOPUTH OIBIT,
3aMEHUB KaTaJlu3aTop
MnO:; na Takoe xe
KOJIMYeCTBa
katanuzartopa Fe,O3

2) B XUMHUYECKHI
CTaKaHYHMK HACHIIIbTE
HEMHOT'O CYXUX
IpOACKEN U 100aBbTE
pacTBOp MepeKucu
BOJIOpOJa

Kakoe BemectBo B
9TOM OIIBITC
BBINOJIHSCT POJTh
KaranuzaTtopa?

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 Karm
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:




IIpakTHyeckas padora Ne 5

Tema: «HoMeHKIaTypa OpraHu4ecKuX BellecTB
[{enb pabOThI: U3YUUTh HOMEHKJIATYPY OPraHUYECKHUX BEIIECTB.

ObopynoBaHue: HHCTPYKTUBHBIE KAPTOUKH, IIAPOCTEPIKHEBBIE MOCIIH.
CripaBOYHBIN MaTepuan:

B oprannyeckoit XUMHHM OCOOEHHO AaKTyaJlbHbl BOMNPOCHI KJIACCU(PUKALUU U
HOMEHKJIATypbl, T.K. OOBEKTaMH HW3YYEHHUS SIBISIOTCA MWUIMOHBI COEIMHEHHM.
KnaccuduimpoBaTe opraHMyecKkue COCIWHEHUS MOXKHO IO pPa3HbIM IPU3HAKAM,
HaImpuMep IO COCTaBy, CTPOEHHUIO, CBOMCTBAM, MpUMEHEHNI0. OTHAKO BaKHEUIIIUMU
NpU3HAKaMU KJIAcCU(UKAIIMA OPTaHWYECKUX COCAMHEHHUN SIBISIOTCS CTPOCHHE
YTJIEPOJIHOTO CKEJIETa MOJIEKYJIbl U HAJTMYUE B €€ COCTaBe (PYHKIIMOHAIBHBIX TPYIIIL.

PonoHayanbHBIMU ~ COCIUHEHUSIMU B  OPraHUYECKOM XUMHU  SIBJISIFOTCS
YTIEBOAOPOIBI.

[To mpupoae (GyHKIMOHATBHBIX TPYII OPraHUYECKUE COCIMHEHHS JCNST Ha
KJIacChl. Bee Kitacchl OpraHnyecKux COeIMHEHU B3anMOocBs3anbl. [lepexon oT oqHux
KJIACCOB COEIMHEHHUH K APYI'MM OCYILECTBIIIETCSI B OCHOBHOM 3a CUET MPEBPAILEHUS
(GyHKIHMOHATBHBIX TPy 0€3 U3MEHEHHUsI YTJIEPOJIHOTO CKeJleTa.

CoenuHeHuss OJM3KOrO CTPOEHUS, HO OTJIMYAIOIIMECs IO COCTaBy Ha
romosiornyeckyro  pasHocte (CHz), HaspiBatoTcss romojioramu. [omorory,
pPacHoJIOKEHHBbIE B TMOPSAKE BO3PACTAHHUS HX MOJIEKYJSIPHOM Macchl, 00pa3yroT
romosorudeckuid psia. CoctaB MOJIEKYJ BCEX WIEHOB FOMOJIOTHYECKOTO Psiia MOXKET
OBITh BBIpAKEH OJHON oO0mmel dopmynoil. Dopmyna 0000 MOCIETYIONIETO
roMojora MOXET ObITb MOJy4YeHa TMpudaBiIeHUEM K (opMyse MpeablIyLIero
COCIMHEHHSI TOMOJIOTMYECKOW pa3HocTH. ['oMojornyeckue psajabl MOTYT ObITh
ITIOCTPOEHBI I BCEX KJIACCOB OPraHUYECKUX COCIMHEHUM. 3Has CBOMCTBA OJHOTO U3
YJIEHOB TOMOJIOTMYECKOTO psA/la, MOXKHO CJHIeJIaTh BBIBOABI O CBOMCTBAaxX JPYrux
MIPEACTABUTENIEN TOTO K€ pAa.

Coneprxanue pabOThI:
3aganue 1. [To popmysie opraHMUECKOro COSMHEHHS HAMUIINUTE MPOCTPAHCTBEHHYIO
CTPYKTYpY: A) HOHaHa b) nexan B) rekcana I') okTaHa.

3ananue 2. Hanummure cTpykTypHbIE (JOPMYIIbl BCEX BO3MOMXHBIX H30MEPOB BELIECTB

MIEHTaHa, TeKCaHa B COOTBETCTBUMU C HUMH CJEalTe IIAPOBHUIHBIC MOACIH N30MEPOB
Ha npuMepe OyTaHa U u300yTaHa.

IIpakTnueckas padora Ne 6

Tema: «HoMeHKJIaTYypa KHCJIOPOA0COAEPKAIIMX OPraHUYECKUX COCAUHEHH I



[lens paboThI: W3y4YUTh HOMEHKJIATYPY KHCIOPOAOCOACPIKANIUX OPTraHUIECKUX
COE€IMHEHUM.
OGopynoBaHKe: MHCTPYKTHBHAs KapTOUuKa

CripaBo4HBINA MaTepua:
CnmMpThI — IPOU3BOAHBIE YTIEBOJAOPOIOB, B KOTOPBIX OAUH HJIA HECKOJIBKO

aTOMOB BOJOPO/Ia 3aMEUIEHbBI HAa THAPOKCHIbHYIO Tpyrimy —OH.
XHUMHUUYECKHUE CBOICTBA CIUPTOB onpenessitores HamnuueM OH-rpynmel. [pu
B3aMMOJICUCTBHUHU C IIEIOYHBIMU U HEKOTOPBIMU JIPYTUMHU METalIaMHi 00pa3yroTcs
coJieoOpa3HbIe MPOYKThI — anKOToMsAThl, Hanpumep C2H50Na, ¢ kucmotamu —
cinoxubie 3gupsl RCOOR'; nepBruYHBIE COUPTHI B MATKUX YCIOBUSX OKHCIISIOTCS B
anpaeruapl RCHO u nanee B kap6onoBbie kuciiotel RCOOH, BTOpUuHBIE — B
keToHbl R—CO—R. CriupTsl CpaBHUTETHHO JIETKO ACTUAPATUPYIOTCS; TIPH STOM B
3aBHCHMOCTH OT MPUPOJIBI U YCIOBHM peakiinu o0pas3yrores mnpocteie 3¢upsl R-O-R
CBoiiCTBa MHOTOATOMHBIX CIIUPTOB MOX0KH HA OJTHOATOMHBIE CIIUPTHI, IPH

ATOM pa3finyue B TOM, YTO peakius UJIET He MO OAHOM K THAPOKCHIBHOM TpymIe, a
10 HECKOJIBKUM cpa3y. MHOTr0aTOMHBIE CIUPTHI JIETKO BCTYIAOT B PEAKIUIO
TUIPOKCUAOM MeU. B3auMOIENCTBYIOT ¢ a30THOM KUCIIOTOM.

AJbieruibl — OPraHMueCKUE COCTUHEHMUS, COJIEPIKAIINE aTbJETUIHYIO

rpyniny — CHO, cBA3aHHYIO C YIII€BOJOPOIHBIM PaAUKAIOM.

KapOGoHoBbIe KHCJI0THI — OPraHUYECKUE COSTUHEHMUS], MOJIEKYJIBI KOTOPBIX
cojepxkar kapookcuiabHyto rpynny —COOH, cBsi3aHHYIO € yTIJI€BOAOPOIHBIM
paguKaioM.

KapOoHoBbIe KUCIOTHI 00J1a/1al0T CBOMCTBAMU, XapaKTEPHBIMU IS

MUHEPAITbHBIX KUCIOT. OHHU pearupyroT ¢ aKTUBHBIMH METAJIIAMH, OCHOBHBIMU
OKCHJIaMH, OCHOBaHUSIMH, COJISIMU CJIa0bIX KUCIOT. KapOOHOBBIE KUCTOTHI cliabee
MHOTHX CHIBHBIX MUHepanbHBIX KuciaoT (HCI, H2SO4 u T.1.) 1 moatomy
BBITECHSIIOTCS UMU U3 coliel. OO0pa3oBaHue HyHKIIMOHATIBHBIX TPOU3BOIHBIX:

a) IpY B3aMMOJICHCTBUM CO CIUPTAMHU (B IPUCYTCTBUU KOHIIEHTPUPOBAHHOMN
H2S04) o6pa3syrotcs cioxubie 3¢upbl. O0pa3oBaHHe CI0XKHBIX IPHUPOB MPH

B33HMOI[€I>10TBHH KHCJIOTBI U CIIUPTA B IPUCYTCTBUHU MUHCPAJIbHBIX KUCJIOT



HA3bIBAETCS peaKilfen srepudukanuu; 6) Npu Bo3ACHCTBUM BOJOOTHUMAIOIINX

PEareHToB B pe3yJIbTaTe MEXMOJICKYJISIPHOU IETHApATAIliA 00pa3yIOTCsl aHTUIPHUIBI.

Coneprxanue pabOTHI:

3aganue 1

Hanummre ctpykTypHbIe GOpMYIIBI CIEIYIOMINX CITUPTOB:
I BapuanT

a) 2,2-AuMeTui-3- XJIOPHPONaHo;

0) 2,3-1ubpoM-3-MeTUIITICHTAHOT.

II BapuanT
a) 2,2,3,4-TeTpaMeTiI-3-3THIIT€KCaHOT,
0) 2-3TUIIOyTaHOM

3amadue 2

Hanummre ypaBHEHUS peaKIiii B3aUMOICHCTBUS B MOJIEKYJIIPHOW W MOHHBIX
dbopmax:

| BapuanT

a) YKCYCHOU KUCIIOTBI C HATPUEM;

0) MpornaHoBOW KUCIOTHI ¢ ruapokcuaom meau (II).
II BapuanT

a) MPONAaHOBOM KUCIOTHI C KApOOHATOM KaJHMs;

0) YKCYCHOM KUCJIOTBI C OKCHJIOM LIMHKA.

3aganue 3

Hanumure no cxeme ypaBHEHHUS PEaKIuy B MOJIEKYJIIPHOM U CTPYKTYPHOM
BUJIE, JalTe HA3BaHUS OPraHUYECKUM BEIICCTBAM:

| BapuaHT

C2H2 — CH3CHO — CH3COOH — CH3COOC:2H5 — C2H50H

Il BapuanT

C2He — C2H4 — C2H50OH — CH3CHO — CH3COOH

IIpakTnueckas padora Ne 7

Tema: «XumMuyeckue H (PuU3HUYECKHE CBOMCTBA KHCJIOPOA0COAEPKALIUX
OPraHUYeCKuX COeAUHEHUIN»

[{enb pabOThI: M3YyUYUTH CBOMCTBA OPraHUYECKUX COCTUHECHUIA.

O6opynoBaHue:

Jlo3aTop, NpoOUpKHU, CHUPTOBKA, CIIMYKH, IEP>KATEIb, IITATUB JIs1 TPOOUPOK.



e BUHOTIPAAHBIN WM SI0JOUYHBIA COK

e pacTBOpbL: (PeHONA, YKCYCHOM KUCTIOTHI, TIIULEPUHA, AlleTATIbETH A,

o 5% cnuproBoii pactBop mojna, 0,1 M pactBop cynbdara meau (11),0,2 M
pacTtBop ruapokcuaa kanus, 0,1 M pactBop xsopuna xenesa (I11I)

CripaBOYHBI MaTepuan:

Cnuprsl.

XUMUYECKHE CBOMCTBA CIHUPTOB OOYCIIOBJIEHBI B OCHOBHOM pa3pblBOM CBSI3U
KHCJIOPOJ — BOAOPO/, & CBA3b YIVIEPOJ — KMCIOPOJ OCTAETCS HE3aTPOHYTOM.
MHoroaromHble CHUPTHI (3TWICHIVIMKOIb, IJIMLIEPUH) B3aUMOJEHCTBYIOT C
HEPAaCTBOPUMBIMHU OCHOBAHUSIMHU:

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-cunuii pacmeop

DTO KaueCTBEHHAS PEaKIys HAa MHOTOATOMHBIE CITUPTHI.

MeHoJIbI - MPOU3BOAHBIE aPOMATUYECKUX YIJIEBOJAOPOJOB, B MOJIEKYIaX KOTOPBIX
ruapokcuibHas rpymnmna (- OH) HemocpeACTBEHHO CBsi3aHa € aTOMaMM yriiepoja B
OCH30JIbHOM KOJIBIIE.

BoabmMHCTBO OHOATOMHBIX (PEHOJIOB MPH HOPMAJIBHBIX YCIOBHUSIX MPEICTABISIOT
co00li OECIBETHBIC KPUCTAIUIMYECKHE BEIIECTBA C HEBBICOKOM TEMIIepaTypoit
TIJIABJICHUS M XapaKTEePHBIM 3aIlaxoM.

®enoa CeHsOH — OGecuBeTHOE  KpUCTAUIMYECKOE  BEIIECTBO HA  BO3IyXE
OKHUCJISIETCS. U CTAHOBHUTCS PO30BBIM, IMPU OOBIYHOM TeMIepaTrype OrpaHuYCHHO
pacTBOpUM B Boji€, Bblie 66 °C cMemmBaeTcs ¢ BOJOW B JIFOOBIX COOTHOIIICHUSX.
DeHOJT — TOKCUYHOE BEIECTBO, BBHI3BIBAET 05KOTH KOXKH, SBJISIETCS] AHTHUCETITHKOM.
Kauecmeennasa peakyusa - oOHapykeHue (peHoJIa

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

FeCls - ceemno-orcénmeiii - pacmeop

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

3. Ilpu OKHCIEHUM STUIOBOrO CIHMPTAa B KHUCIOW cpeAe oOpa3yercs BEUIECTBO —
anvoecuo, CoACpKalui albJACTUAHYIO TPYIITY.
H

I t A0
CH;-C-0OH + CuO CH;—C’\ + Cu + H:O
[ H
H aTaHank.
VKCYCHBI ansaeri
AJI])I[GFI’II[LI — OTO OPraHU4YCcCKUC COCAMHCHMA, COACPIKAINMUC B COCTABC CBOCﬁ

MOJIEKYJIbI, MTOJISIPHYIO KapOOHUIILHYIO TPYTIY.




[lepBblil 4jleH TOMOJIOTMYECKOrO psna npeaenbHbix anpaeruaoB  HCOH  —
OECIIBETHBIM Tra3, HECKOJIbKO MOCHEAYIOIHUX ajbAeTUI0B — KUAKOCTH. Brpiciine
aJbJIETU/IbI — TBEP/IbIE BEUIECTBA.

OpHa U3 caMbIX UHTEPECHBIX KAYECTBEHHBIX PEAKIMN B OPTraHUYECKOW XUMHUH — Ha
aNbAETU/bl, TpeJHA3HAYCHA UCKIIOUUTEIBHO JUISl BBISIBIICHUS COEIUHEHU,
coliepKalux aiabAeruaHyo rpynmny. K anpiaeruny npuinBaloT aMMUAYHBIA PacTBOP
oKcHuja cepeOpa, peakuus UJeT npu HarpeBaHUU:
CH3-CHO + 2[Ag(NH3);]JOH —t— CH3;-COOH + 2Ag| + 4NH3;? + H0
Ecnu ompIT mpoBeneH TIpaMOTHO, TO BBIACISIIONIEECS CEpeOpO MOKPBHIBACT KOJIOY
pPOBHBIM cjoeM, co3fmaBas dddext 3epkama. VMEHHO TO3TOMYy peakius
Ha3bIBACTCS peaKyueil cepeopanozo 3epkana.

[TomuMo peakuum cepeOpsSHOTO 3epKaia CYIIECTBYET TAKKE PEAKLUS € UOPOKCUOOM
meou (II) Cu(OH).. JIns aToro x cBexenpurotoBieHHOMYy Tuiapokcuay mean (1)
N00aBIISAIOT aNbJIETU] u HarpeBaroT CMECH:!
CuSO, + 2NaOH — Na,SO4 + Cu(OH)2}
CH;-CHO +  2Cu(OH);—t—  CH;-COOH + Cu0l + 2H,0
Brimagaet oxcug menu (I) Cu,O — ocajok KkpacHOTo 1BeTa.

Kapoonoevie kuciomeol.

KapOoHOBBIMU KMCIIOTAMH Ha3bIBAIOTCSI OPraHUYECKUE BEIIECTBA, COJIEPKALIUE OJTHY
WJIM HECKOJIbKO KapOokcuibHbIX rpyrin — COOH.

XUMHYECKHE CBOMCTBA

1. mpu nuccoumanuu 00pa3yroT HOHBI BOJIOPOAA:

R —COOH — R—COO" + H*

2. pearupyroT ¢ akTUBHBIMH METAJUIAMHU U UX OKCUIAMU, CO IICI0YaMU:
2CH3COOH + K =2CH3COOK + H»
arerar Kajus

CH3COOH + KOH = CH3COOK + H;O

3. B3aUMOJICHCTBYIOT CO CIIUPTaMU C 00Opa30BaHUEM CIIOKHBIX d(DUPOB:

(le‘I|3—C=O+H—O—C2H5—>CH3—C=O+H20

OH O — CyHs

ATUJIOBBIN 3(UP YKCYCHOM KUCIIOTHI

KauyecTBeHHBbIe peakuMd HAa KapOOHOBbIE KHUCJA0THI. Ha xapOOHOBBIE KHCIOTHI
O0OBIYHO MTOAYEPKUBAIOT 0OPa30BaHUE LIBETHBIX OCAJIKOB C TSXKEIbIMU MeTaimamu. Ho
HauOoJiee OCyIllecTBUMas KauyeCTBEHHas peakius Ha MeTtaHoByto kucioty HCOOH.
[Ipu noGaBiieHun KOHIICHTPpUPOBAHHOM cepHoit Kuciaotel H>SOs k  pacTBOpy

MypaBbUHOU KHUCJIOTBI oOpa3yercs yTapHbIN ras 151 BOJIA:
HCOOH —H,SO4— cOo? + H,0
YrapHsblii ras MOKHO MOJKEYD. I'oput CUHUM IJIAMEHEM:

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 OOBEAMHSIOTCS CBOMCTBA albJETUIAa U MHOTOATOMHOTO CIIMPTA, MO3TOMY
[JIIOKO3Y Ha3bIBaOT — anblerugocnuptoM. [loJoOHO MHOTrOATOMHBIM —CHHpPTaM
riroKo3a ¢ ruapokcuom meau (1) obpasyercs spko-cuHUN pacTBOP

=0

C\

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 OKCHa cepedpa moirydaercs
XapaKTepHas peaKilus Ha aJibJICTUIbI — «CEPEOPSTHOE 3epKAJION.

i
(F:D (FDDH
H»—i"H © H»—i"H
+ Ag,O

Hf-i_f —iOH HC—i{H
HOC—OH HOC—OH

CH,OH CH,OH
I'mxoxoza

TI'moxomoean
KHCJIOTa

+ 2Ag]



Kpaxman npeacrasnsier coboir Oenplii ampOTEepHBIA MOPOIIOK, HEPACTBOPUMBIN B
X0JI0OHOM Boze. B ropsiyeit Boje kpaxmai cHadajia HaOyXaeT, a 3aTeM JaeT BA3KUU
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 neiicTBUU MUHEPAIBHBIX KUCIOT KpaxMa TUAPOIU3YETCs 10 TIIFOKO3bI.
(CeH1005)n + N H20 — nCeH120¢

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

Conepxanue pabOTHI:
3apaua: OO6HapYXKEHHE TIIOKO3bI B BAHOTPATHOM WJIH SIOJIOYHOM COKE.
Onwvim . Ob6HapysiceHue 2noKo3bl 8 8UHOSPAOHOM uau sab1ouHom 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 Jep)KaTellb, W HarpeiTe ee¢ IUTaMeHeM CIHUPTOBKH 0
M3MEHEHHS OKPACKH.

1. CocTaBbTe OTUET O BHIIIOJIHEHHOM pabdoTe.

2. IlpuBenute pabodee MECTO B MMOPSIOK.

3amaya . OOHapyxeHue Kpaxmana B kKapTodere.
Onvim . Obnapyoicenue kpaxmana é kapmogerne.
1. Pa3pexbre nonepek 1 kiryOeHs kKapTodens
2. Kamnute Ha cpe3 0,5 Mi1 pacTBOpa 1o/a U 3alUIIATE BAITH HAOTIOACHHUS.
3. CocraBbTe OTYET O BBIIIOJIHEHHON padoTe.
[IpuBenure pabouee MECTO B MOPSAIOK.

3amavya. KauecTBeHHOE  OmpeneneHrue  KUCIOPOAOCOAEPKAIIUX  OPTraHUYECKUX
COCIMHEHU.
Onwvim. Kauecmeennoe  onpeoenenue  KUCIOPOOOCOOEPHCAWUX — OP2AHUYECKUX
COeOUHEeHU.
Bam Bbijanbl 4 HeEMoOANUCaHHBIC CKIISIHKM C PacTBOPaMU CIEAYIOUIUX BEIIECTB:
(dheHos, YyKCycHasi KUCJIOTa, TJIUIEPUH, atetanbaeru. [lonnummre Kaxayr CKISHKY
dbopmyJioli TOrO BEIIECTBA, PACTBOP KOTOPOrO OHA COJACPKUT, eciu Bam maHbl
cnenyrontue peaktuBbl: FeCls, CuS0, m KOH. Jlns aToro:
1. T[lponymepyiiTe mpoOUPKH YEPHBIM MapKEpOM IO cTekiIy oT 1 10 4.
2. C nmoMomuipto 103aTopa MOMECTUTE B 4 OTAeIbHbIE TPOOUPKH 10 1 MIT pacTBOpa
W3 KOKI0U CKIITHKH.
3. Ilpuneiite B kxaxaywo npodbupky 0,5 mi pactBopa xiopuma skenesza (IID).
CrnemaiiTe BBIBO/I.
4. C moMoIpo A03aTopa MOMECTUTE B 4 OTJEIbHBIE MPOOUPKH IO 3 MJI pacTBOpa
W3 KOXKI0U CKIITHKH.



5. B xaxmyro nmpobupky npuieite mo 0,5 Mt pacTBOpa Mmeaoun 1 cyibdaTra Meau
(IT). BeTpsixauTe KK Iyr0 MpOOUPKY, MIPEABAPUTEIBLHO 3aKPBIB UX MPOOKaMHU.
3anumure HaOMIOACHUS U ClIeNIaiiTe BHIBOJIBI.

6. OcraBiiytocs MpoOUPKY, B KOTOPOW HE MPOU30IUIO0 HUKAKMX W3MEHEHH,
3aKpenuTe B ICpKATENIb U HarpeiTe Ha IJIaMEeHU CIIMPTOBKHU.

JIist  BBINOJIHEHUS 3aadyd 3 PEKOMEHAYETCS BOCIOJIb30BAThCS IUIAH-CXEMOM
pacnio3HaBaHus BeiecTB. Ha nepecedenun siueex 3anuchiBaiiTe CBOM HAOJIOEHUS, B
COOTBETCTBUHM C KOTOPHIMHU JIeJIalTE BBIBOJ O TOM, KaKO€ BEIIECTBO HAXOIWJIOCH B
npoOupke. Eciu mpu B3anMOIEHCTBUM BEIIECTB HUYETO HE MPOUCXOIUT — CTaBBTE
MPOYEPK.

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

IIpakTnuyeckas padora Ne 8

Tema: «CBoiicTBa 230TOCOAEPKALIUX OPrAHUYECKUX COCIMHEHMID).

[lenb pa®OThI: H3YyUYUTh U CUCTEMATU3UPOBATH 3HAHUS IO TEME «A30TOCOIEPKAIITUE
OPTraHUYECKUE COCIUHEHUSY.

CnpaBouHbIi MaTEpHA:

A3o0TOcoep:Kalue OpPraHuYecKHe COeJMHEHHMs —  KJIacC  OPTraHUYECKUX
COEIMHEHUI, B COCTaB KOTOPBIX BXOAMT a30T. A30T MOXKET BXOJHUTh B COCTAB Pa3HbBIX
(YHKIMOHATBHBIX TPYII, U B OTOT KJIAacC BXOJAT, HANpPUMEpP, aMHUHbBI, aMUJIBI,
HUTPOCOEIMHEHHUS U TETEPOLIUKINYECKUE COCTMHEHNS.

Xon paboThl

1. Ucnionb3ys TeopeTuuecKuil MaTepuall yaeOHUKA BBIMIOJHUTE 3aaHMUS:
1. AMuUHBI:

- OTIpeJIeIICHUE;

- opmyra mpoCTeHIIero NpeacTaBuTENS;

- OXapaKTepU3yuTe arperaTHble COCTOSTHUE aMUHOB

- XMMHUYECKHE CBOMCTBA AMUHOB: TOPEHHUE M B3aUMOJIEUCTBUE C MPOU3BOJIHBIMU
KapOOHOBBIX

KHUCJIOT;

- IPUMEHEHNE aHWINHA.

2) AMUHOKHUCIOTHI:

- OIIPEEIICHUE;

- obmas popmyna;

- puznyeckue cBOMCTBa aMUHOKHUCIIOT;



- XapaKTEPUCTUKA MPUPOJIHBIX AMUHOKHUCIIOT.
3) benku:

- OIIPEIEIICHUE;

- CBOMCTBA;

- CTpOCHHE OEJIKOB;

- XUMUYECKHE CBOMCTBA: JIEHATypallMsl, IEHOOOpa30BaHKE U IIBETHBIC PEAKIIUU.

4) HyksienHOBbIE KUCIOTHI:

- OIIPEIEIICHUE;

- cpasaure PHK wu JIHK: 1o cTpoeHHMIO HyKIE€OTHIOB, IO CTPOECHHIO
MOJIMHYKJICOTUHOM LIETH,

10 JIOKAJTU3AINH B KJIETKE, TIO BBHITTOTHICMBIM (DYHKITUSIM.

Crnenaiite BBIBOJ: €CTh JIM CXOJICTBO MEXK]y a30TOCOACPKAIUMHI OPraHUYECKUMU
coeqUHEHUIMU?

2. Ha6HIOII€HI/IC N OIIMCAHUC JCMOHCTPAIIUMOHHBIX OIIBITOB: ACHATYpallu:d OeJIKOB IIpu
HarpC€BaHHWH, IBCTHBHIC PCAKIITNHN OCJIKOB

INPAKTUYECKAS PABOTA Ne9.
Tema: «CunTe3, aHaau3 U KiIaccupuKanusd  BbICOKOMOJIEKYJISIPHBIX
COeIUHEHUI»

[lenb paboOThl: HM3Y4YUTh CUHTE3, AaHATU3 U KIACCU(PUKALINIO BRICOKOMOJICKYJISIPHBIX
COEJIMHEHUN.

O6opynoBanue: 0o0pa3ibl TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
Kay4yKOB:  IUIACTMACChl  (TOJMUATWIICH, TOJUNPOINUJIEH, MOJWBHHWIXJIOPUI,
MOJIUCTUPOJT);  HATYpPaIbHBIA M  CHUHTETUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN U M30MPEHOBBIN); BOJIOKHA (HATYpalbHBIC (XJIOMOK, MIEPCTh, MENK),
MCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHUE (KAIIPOH U JIaBCaH)

CrpaBOYHBIN MaTepua:

BbicokoMouieky/IsipHbIe CcOeAUHeHMs (IIOJMMEpPbI) — BeElIecTBa C OOJIBLION
MOJIEKYJISIpHOM Maccoi (OT HECKOJbKUX ThICSY JI0 HECKOJbKUX MUIJTUOHOB).
Mounekyiibl TakKuX COeAMHEHUIN (MaKpOMOJIEKYJIbI) COCTOST U3 OOJIBIIOTO KOJIMYECTBA
MOBTOPSAIONINXCS 3BEHbEB, COCAMHEHHBIX KOBAJIECHTHBIMU CBS3SIMHU.

Coneprxanue pabOTHI:

1. O3nakomiieHue ¢ 00pa3lamMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB:  IJaCTMAcChl  (MOJMATWIEH, IOJUIPONWIIEH, MNOJWBUHWIXJIOPU,
MOJIUCTUPOIT); HATypalbHBIH W  CHHTETHYECKHE Kayuyyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIN U U30MPEHOBBIN); BOJIOKHA (HAaTypaibHbIE (XJIOMOK, IEPCTh, MIENK),
HCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO, BUCK03a), CAHTETHUECKHE (KAIIPOH U JIaBCaH).



2. Vcnonw3yss TeopeTWdyecKuil marepual y4eOHHMKA  OMHCaTh CHUHTETHYECKUE
[OJIMMEPHBIE MaTepHalibl (IIIACTUYECKUE MACChl, KayUyKH, XUMUYECKUE BOJIOKHA).

IIpakTnueckas padora Ne 10

Tema: «IIpyuMeHeHHe XMMHYECKHX BelIeCTB U TEXHOJIOTHH € y4eTOM OyayLien
npodeccuoHANBLHOM 1eATeIbHOCTH.

[{enb pa®OTHI: M3YYHTh MPUMECHEHUE XUMHUYCSCKUX BEIIESCTB M TEXHOJIOTHH C YUETOM
Oynymier mpo¢eCCHOHAIEHOMN S TEIHHOCTH.

ObopynoBaHue: UHCTPYKTUBHBIEC KAPTOUKH.
CripaBOYHBIN MaTepuan:

Ponp xummu B COBPCMCHHOM MHUPC OYCHbL BCJIMKA. Ha camom JCIIC,
XUMHUUYCCKUC TIIPOLUCCChI OKPYXKAOT HAC IIOCTOAHHO, 3TO KacacTCad HC TOJILKO
IIPOMBINIJIICHHOTO IIPOU3BOACTBA HJIH OBITOBBIX MOMEHTOB. XWMHUUYECKHE pCakounu B
HaIlIeM COOCTBEHHOM OpraHu3MC IPOTCKAIOT CKCCCKYHAHO, pasdjiarasgd OpraHnicCKuc
BCIICCTBA A0 IIPOCTBIX COGIII/IHCHI/If/'I BpOoAC YIJICKHCIIOIO Ir'a3da U BOAbI, B PC3YJILTATC

4Cro MbI IIOJIy4acM OHCPIHUIO Ha COBCPIICHUC DJICMCHTAPHBIX ﬂCﬁCTBHﬁ.

Coneprxanue pabOTHI:
Keiic Nel. «XJ10p B )KM3HU 4€/I0BEKA)

B Anonun oObenuHeHHBIMU cwiamMu HalmoHaabHOTO WHCTUTYTa 370POBBSI U
[IpedexTypHoro yHuBepcurera Cua3yoku ObLIO MPOBEACHO HCCIEAOBAaHUE. YUeHbIE
BBIACHWIM, YTO E€CTECTBCHHBIC OPIaHUYECKHE BEIECTBA BCTYMNAIOT B PEAKLMIO C
XJIODUPOBAHHON BOJIOM W3-TIOJ KpaHa, 00pa3ys OMacHbIE COEAUHEHMsS, KOTOpHIE
MOTYT CIIY)KUTh INPUYUHOM paka. Takue coeaumHeHus HasbiBarOTCa MX, TO €cThb
«MyTtareH ukc» nnmn « Hem3BeCTHBIN MyTaren».

3agaHus:

1. Ilpennoxkute cnocoObl yMEHBIIIEHUS SIOBUTOTO BIUSIHUS XJIOpa B MUTHEBOU BOJIE
Ha OPraHU3M YEeJIOBEKa.

2. Ucxons u3 cBoeH )XKM3HEHHON NPAKTUKU, TPUOJIU3UTEIHBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BbI UCIIOJIB3YETE B TEUCHHE JIHS U 111 KAaKUX LIeJIen?

3. Kakue opransl ueigoBeka OOJIbIIE BCETO CTPAJAIOT OT BO3ICHUCTBHS XJiopa?

4. Kak BnusieT XJOpUpPOBaHHAS BOJA HA YEJIOBEKA MPU KyIaHUuU?

5. HalimuTe momotHUTENbHYI0 HH(DOPMAITHIO 0 3aMEHE XJI0pa Mpu 00e33apaKuBaHUH
BOJIbI.

6. Vccnenyiite pa3inuHble TOBApbl OBITOBOM XUMHUU B CBOEM jjome. CocTaBbTe
CIIUCOK XJIOPCOAEPKALIUX COSTUHEHUH, YKaXKUTE Mepbl 0€30MMaCHOCTHU MTPU paboTe ¢
HUMH.



Keiic Ne2. «BomopopomMoOmiIu — miar B Oyayuiee»

ABTOMOOWIM Ha BOJOPOJHBIX TOTUIMBHBIX 3JIEMEHTaX €3/4T 10 Joporam EBpoms ¢
2009 roma. A nHa IIsTtom MockoBckoM MexnyHapoHoM aBTocasione BA3
MPEAICTABUII CBOKO HOBHHKY «Jlama-AHT3m» ¢ OarmioHaMu BOAOPOIA U KHCIOPOAA.
3aaHus:

1. Ilouemy MHOTHE aBTOMOOUJIbHBIE KOMIIAHWHU pa3padaThIBalOT aBTOMOOKIIH,
paboTarolye Ha BOJIOPOJTHOM TOILIHBE?

2. Kak BBIXJIOIIHBIE Ta3bl aBTOMOOUJIEH, pabOoTarONUX Ha YTIEBOJOPOIHOM TOIUIUBE,
BJIUSIIOT HA 3/I0POBbE YEJTOBEKa?

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

4. HalimuTe TOTOJHUTENbHYIO HH(DOpMAIIHIO 00 UX YCTPOMCTBE.

5. Ecnu B Balieit ceMbe WK y BallliX 3HAKOMBIX €CTh aBTOMOOMIIH, MOJICUUTANTE,
CKOJIbKO NPHOJIU3ZUTEIBHO JIUTPOB OCH3MHA, ra3a U KaKoM MapKu UCIIOJIb3yeTe
€KEJIHEBHO.

6. Kakue BelliecTBa M B KAKOM KOJIMYECTBE MOTYT HaXOJAUTHCS B BBIXJIOMTHBIX ra3ax
BaIllUX aBTOMOOMIICH?

3amura: [IpeacTaBicHUe pe3yabTaTOB pelICHUs Keic-3a1a4 B popMe MUHHU-
JoKIaaa (AOIMyCKaeTCs HCIOIb30BaHUE IPAPUICCKUX M MPE3CHTAIIMOHHBIX
MAaTEPHUAJIOB)
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