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HosicHuTeAbHASA 3aNMCKa

MeTtonndeckue peKOMEHAALNH 110 POBEACHUIO IPAKTUYECKUX 3aHATUN IO AUCLMILIMHE «XUMUI»
JUIS CHIEIUAIIBHOCTEH COIMAbHO-3KOHOMHYECKOTO MpoQuiis BKIOYAIOT cleayroue pasaensl: "O0mmas
U Heopranuyeckas xumus', «Opranuyeckas XUMHUs» U pa3pabOTaHbl JUIsl 00YJaIOUINXCS YIPEKICHHUH
cpenHero npodeccuoHanbHOro 00pa3oBaHus AJisl CIEUHUAIbHOCTEH TEXHOIOTUYECKOTO MPO(UIIs.

Lenpro 3a1aHMil MPAKTUYECKUX 3aHATUNA JTUCLUUILIMHBI «XUMUSD) UIS CIIELHAIIBHOCTEN COLUAIBHO-
HSKOHOMHYECKOT0 TMpOo(uiIs SBISAETCS OKa3aHWE MOMOINM OOyYaromMMCS B M3YUYEHHH M 3aKPEIUICHUU
TEOPETUYECKNX 3HAHMW 10 OOIel, HEOPraHWYeCKOM M OpPraHu4YecKol XUMHH, BBIOJIHEHUU
9KCIIEPUMEHTA.

[Ipu BBITIOJIHEHUY 33JaHUI HA TPAKTHUYECKUX 3aHATHSIX 00ydaroluecs J0JKHBI:
1)chopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEW IMPOTEKAHUS XUMHYECKHX MPOLIECCOB W SIBJICHUH B
OKpYJKarollled cpene, LEJOCTHOW HaydyHOM KApTUHBI MHpA, B3aUMOCBS3M M B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;
2)pa3BUTh YMCHHS COCTAaBIATH (OPMYJIbl HEOPTaHWMYECKUX M OPraHUYECKUX BEIIECTB, YPaBHCHHUS
XUMHUYECKUX peakuuid, OOBACHATh HX CMBICI, HWHTEPIPETUPOBATh PE3YIbTaThl XUMHUYECKHX
JKCIIEPUMEHTOB,
3)copMuUpOBaTH HABBIKK MPOBEACHUS MPOCTEHINNX XUMHYCCKAX IKCIIEPUMECHTAILHBIX MCCICIOBAHUMN C
cOOJI0ICHHEM TIPaBHII OE30MACHOTO OOpAIEHHS ¢ BELIECTBAMH U JaO0OPaTOPHBIM 000pYyI0BaHHEM;
4)pa3BUTh YMEHUSI UCIIOJIB30BaTh HH()OPMAIINIO XUMHUYECKOTO XapaKTepa 13 Pa3InYHbIX HCTOYHHKOB;
5)chopmMupoBaTh yMEHHs IPOTHO3UPOBATH IMOCIEJACTBUS CBOCH JEATEIBHOCTH M XHMHUYCCKHX
IIPUPOHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMupOBaTh MOHUMAHKUE 3HAYUMOCTHU JOCTHIKCHUI XMMHUECKON HAYKH U TEXHOJIOTHIA JUIS pa3BUTHUS
COLMaIbHON u MIPOU3BOICTBEHHOU cdep.

I[Ipu QopmupoBanuu npoPecCUOHANBHBIX KOMIIETEHIIMM Ha YpOKE XHUMHH pacKpbIBaeTcCs
npodeccuoHanbHasi 3HAYUMOCTh XMMHYECKUX 3HAHUH TOCPEICTBOM CBSI3M MarepHaja C BBHIOpaHHOM
npodeccueit. Croga MOKHO OTHECTH (POPMHUPOBAHUE HHAWBUIYATbHOM 00Opa30BaTENbHON TPaeKTOPUH,
MIPOrpaMMbl JKM3HEAEATEIbHOCTH U BbIOOpa mpodeccuu, HaNpsSMyl, WIM KOCBEHHO CBSI3aHHOM C
xumuel. OBiajieHle 3HaHUSIMH 1 OTIBITOM B 00J1aCTH MPO(eCCHOHANIBHOTO CaMOOTPEIETICHHUS.

XHMHSA - SKCIIEPUMEHTAIbHAs HayKa. BakHEeHIIMM CpeCcTBOM U3Y4E€HMS BELIECTB U UX IPEBPALLECHUN
ABJIAECTCS XMMHMUYECKUN 3KcrepuMeHT. OH MOKET BBICTYNAaTh B POJIM HWCTOYHUKA INO3HAHMS SIBJICHUH,
OCHOBBI I BBIJIBUKEHUS TUIOTE3 WM MX IMPOBEPKH, €IUHCTBEHHOTO CpeacTBa s (popMHUpOBaHUS
NPAKTUYECKHX YMEHUH M HaBBIKOB, Pa3BUTUs HAOIIOJATEIbHOCTH, JIFOOO3HATEIbHOCTH, WHHUIIMATHUBHI,
CTPEMJIEHHSI K CAMOCTOSATEIbHOMY MOUCKY M COBEPIICHCTBOBAHUIO 3HAHUH.

IIpenBapuTenbHas MOATOTOBKA K NMPAKTUYECKUM 3aHATUSAM COCTOMT B IIOBTOPEHHUU TEOPETHUECKUX
BonpocoB. Ocoboe BHUMaHUE CIIEAYET YAEISATh HEYKOCHUTEIIbHOMY HCIIOJIHEHUIO TPeOOBaHUI TEXHUKU
0€30MacHOCTH M HMHCTPYKLHUH 110 BBIOJHEHHUIO HSKCIIEPUMEHTa, aKKypaTHOMY BEJCHHIO 3amuceil B
oTyeTe, JabOpPaTOPHOM XKypHaJle U CIEHUATbHOM XXypHalle PETUCTPALUU MPEKYPCOPOB, MOIIAEPHKAHUIO
YHUCTOTHI pabouero Mecra.

Kaxnpiii oOydaromuiics Npu TMOATOTOBKE K NPAKTHUYECKUM  3aHATUSIM JOJDKEH MNpopadboTaTh
COOTBETCTBYIOLINI TeopeTHYecKuid Matepuan (yueOHHMK, KOHCHEKT JeKIHMH, MPaKTUKYM), BHUMATEIbHO
U3YYUTh METOAMKY MPOBEACHMS] MPAKTHUUECKOTO 3aHSATHS, MO3HAKOMUTHCS CO CBOMCTBAMM BEIIECTB U
TexXHUKOo# 6e3omacHocTH. [To pesynbpratam paboThl 0GOPMUTH OTUET IO ONpPEETIeHHON hopMe.

Oco0oe BHHMaHue cieAyeT oOpaTUTh Ha 3aluch HAOMIOJAEHHWH B XO/€ BBIMOJIHEHHS SKCIIEPHUMEHTa
(oTMEe4aTh M3MEHEHHs OKpAacKu, BBINNAJEHUE WM PAaCTBOPEHUE OCAJKa, BBIIEICHHME ra3a, MOSBICHUE
XapaKTepHOro 3amaxa M T.[.), a TakKe€ Ha COCTaBJIEHHE BBIBOJIOB. BBIBOABI — 3TO caMOCTOSITENIbHOE
0000111eHUE Pe3yIbTAaTOB ONbITa (IKCIIEPUMEHTA), U3JI0KEHHbIE, KaK MPaBuiIo, B Buje 1-2 mpeanoKeHu.
[IpaBWIIbHO clieNaHHBIN BBIBOJI CBHETEILCTBYET 00 YCBOCHHM TEOPETHUYECKOTO MaTepuaja Mo JaHHOU
teme. HabmioieHus 1 BbIBO/IBI 0(OPMIISIOTCS TIOCIIE TPOBEACHUS OIbITa (IKCIIEPUMEHTA) B Ta00paTOpHH,
a BCE OCTAJIbHBIE 3aMMCH JIENal0TCs MPEIBAPUTENIBHO MPU MOATOTOBKE K MPAKTUUYECKUM 3aHITHSIM.

[Ipu BBIMONHEHUH MTPAKTUYECKHUX 33JaHUH M J1a00pPaTOPHBIX OIMBITOB PEKOMEHAYETCS UCIOIb30BATh
MUKpoMeToA. Ero mpeumylinecTBa 3aKir04aroTCs B TOM, YTO PEAKLUUHU BBITOIHAIOTCS C MUHUMAJIBHBIMU
konmuectBamu BemiectB (0,1-10 wmr). PaGota ¢ MambiMu KOIWYECTBAMH PEAKTUBOB IO3BOJISIET
MPaBUJIbHEE YCTAHOBUTH ONTHUMAJbHBIE KOJWYECTBEHHBIE COOTHOUIEHUS MEXKIY peareHTaMHu, a caMu
OTIBITHI MIPOBOJATCS 00Jiee TOYHO, MOCKOIBKY JO3MPOBKA MO KAIJIsIM HE BBI3BIBACT 3aTPYIHCHUN Jaxe y



HAYMHAIOMIUX XUMHUKOB. [Ipu paboTe MHUKpPOMETOJOM CYIIECTBEHHO TIOBBIIIACTCS OE30MaCHOCTb
MPAKTUYECKUX 3aHATHN IO HEOPTAHMYECKOW U OPraHUYECKON XHUMUMU.

Pabota ¢ MajbIM KOJHYECTBOM pPEAKTUBOB HAMHOIO CHI)KAET BO3MOXKHOCTh BO3HHUKHOBCHUS
HECUACTHBIX CIy4aeB, HO HE MOXET MCKIIOYHTh WX TMOJHOCTBIO. B XuMuveckom kabuHeTe (XHUMHUYECKOM
nabopaTopun) BCeria ClieayeT OMHUTh, YTO HEOPTaHUYECKUE U OPTaHUYECKUE COCAMHEHUS B TOW WU
WHOW Mepe TOKCHYHBI, & MHOTHE M3 HHX OTHEOIACHBI U B3pbIBOOIACHBI. [lo3TOMYy B mporecce paboTh
HEOOXOAUMO COOJIIOIaTh YHCTOTY, AKKYpPaTHOCTh, ObITh BHHUMATEIBHBIM U OCTOPOXKHBIM, COOJIOIATh
NpaBUJIa TEXHUKU 0€30IIaCHOCTHU NpU paboOTe B KAOMHETE XUMUH.

K mpakTudeckuM 3aHATHSAM JOMYCKAIOTCS OOYYarolIUecs, MPOIICIIINEe MHCTPYKTaX IO TEXHHKE
0€30IacHOCTH.

Jlis  cnenuanbHOCTeH  CONMATbHO-IKOHOMHUYECKOTO npoduns mo oOmieoOpa3oBaTeIbHON
IUCHUIUIMHE «XUMHS» TIpU OYHOH (opMe OOydeHUs MPEAyCMOTPEHO IMPOBEICHHE MPAKTUYCCKUX
3aHATHI B 00beMe 24 Jacos.



TemaTu4ecKkuii JIaH NPAKTHYECKUX padoT 001eo0pa3oBaTeIbHON AN CUUIIMHBI «XHUMHD) I
CNeNMAJBbHOCTEH COUATBHO-I)KOHOMUYECKOr0 mnpoduis

Ne HaumenoBanue pa3nenos u HaumenoBanue npaktudeckux padboT O6nbe
TEM M
4acoB

1 | Pa3nea 1.0cHoBbI cTpoenusi | IIpakTuyeckoe 3ansaTueNel
BelecTBa Pemenne 3amaHuii Ha UCHOJIB30BAaHUE XUMHYECKON
Tema 1.1.CtpoeHue aToMOB CUMBOJIUKM OWHApHBIX COCIMHEHHH, COCTaBJICHUE 2
XUMUYECKHUX AJIEMEHTOB U XUMHYECKUX (HOpPMYIT HEOPraHWYECKUX COCTUHCHHIMA
MPUPOJAa XUMUYECKOU CBSI3U OT/ZIEJIbHBIX KJIACCOB.

2 | Pa3nen 1.0cHoBbI cTpoennsi | IlpakTnueckoe 3ansiTneNe2 2
BelllecTBa Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX
Tema 1.2.11epuoanueckuii 3aJlaHUM HA XapaKTEPHU3aLHMI0 XUMHYECKHUX JIEMEHTOB
3aKkoH U Tabauma J1.1. B COOTBETCTBUU C HX DJIJIEKTPOHHBIM CTPOCHHUEM H
Menieneena MOJIOKEHUEM B MEPUOAUYECKON CHUCTEME XHUMHYECKUX

anemenToB .M. Menaeneepay

3 | Pazgea 2. XuMuueckue IpakTnyeckoe 3ansitueNe3 2
peakuuu OCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBl B XHUMHUH U
Tema 2.1Tunbl XuMHUECKUX pacyeTsl 0 YpPaBHEHUSIM XMMUYECKUX PEaKIIHil.
peakuun UccnenoBanne THUNOB ¢ MPU3HAKOB XUMHUYECKHUX

peaxkun

4 | Pa3nen 3. CTpoeHue u IIpakTuyeckoe 3anaTue Ned 2
CBOMCTBA HEOPTAaHMYECKHUX Pemenne mpakTuueckux 3aJaHuil Mo Kiaccudukaiu,
BelIeCTB HOMEHKJIaType u XUMUYECKUM dbopmynam
Tema 3.1. Knaccuduxarus, HEOPraHWYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB.
HOMEHKJIaTypa U CTPOCHHE Unentudukanys  HEOPraHUYECKUX  BEIIECTB c
HEOPTraHWYECKUX BEIECTB HCIIOJIb30BaHUEM XapaKTEPHBIX KaueCTBEHHBIX

peaKkuui.

5 | Pazgexn 4. Ctpoenne u IIpakTyeckoe 3ansaTue NeS 2
CBOMCTBA OPraHU4YeCcKHUX Homenknarypa, cocraBieHHE CTPYKTYPHBIX (QOpMyI
BeleCTB OpPraHMYeCKHX  BEIIECTB  OTHAEIbHBIX  KJIAcCOB,

Tema 4.1 Knaccuduxarmusi, WCIOJBb3ysl KX Ha3BaHUA 10 CHCTEMaTUYECKON U

CTPOEHHE U HOMEHKJIaTypa TPUBUAIILHON HOMEHKJIATYpeE.

OpPraHUYeCKHUX BEIIECTB Pacuersr  mpocteifmelt  Gopmynbl  OpraHMYEcKOM
MOJIEKYJIbI, HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).

6 | Pazgen 4. Ctpoenue u IIpakTnyeckoe 3ansaTue Ne6 2
CBOICTBA OpPraHuYecKuX CBOiiCTBA OpPraHUYECKUX COCAUHEHUW  OTIEIbHBIX
BeleCTB KJIaCCOB (TpuBHANBHAS u MEXyHapOHas
Tema 4.2CBoiicTBa HOMEHKJIaTypa, XHUMHYECKHE CBOWCTBA, CIIOCOOBI
OpPTaHUYECKUX COCTMHECHHUM MOJTyYCHUS).

7 | Pa3nen 4. CTpoeHue u IIpakTuyeckoe 3ansiTme Ne7 CocraBieHHE CXeM 2

CBOMCTBA OPraHUYeCcKHUX
BeLeCTB

Tema 4.2CsolicTBa
OPraHUYECKUX COCTUHEHUI

peakuuii, XapaKTepU3YIOIIMX XHUMHUYECKHE CBOMCTBA
OPraHMYECKUX COCOUHCHMM  OTACIBHBIX  KIIACCOB,
CHOCOOBl MX TIOJNYYEHHs M Ha3BaHUE OPTaHUYECKUX
coequHenuni no Homenkinarype MHOITAK.




Pa3nen 4. Ctpoenue u
CBOMCTBA OPraHM4YeCcKUX
BelleCTB

Tema 4.3 nenTuduxanus
OpPTraHUYECKUX BEIECTB, UX
3HaYEHHUE U MPUMEHEHHE B
OBITOBOM U
MIPOU3BOJICTBEHHON
JIeSATEIbHOCTH YeJIOBEKa

IIpakTnyeckoe 3ansaTHe Ne§

Nnentndukanus OpraHN4YeCKHUX COCTUHEHNH
OTACJIIBHBIX KJIACCOB C HCIIOJIB30BAHUEM HUX (I)I/I?;I/IKO-
XUMHUYECKHX CBOMCTB W XapaKTEPHBIX KAaYECTBEHHBIX
peaKuui.

9 | Pa3gen 5. Kunernueckue u IIpakTuyeckoe 3ansiTue Ne9
TepMOAUHAMMYECKHE Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
3aKOHOMEPHOCTH aHanmu3 (HaKTOpOB, BIHSIOMIMX HA U3MEHEHHUE CKOPOCTH
NPOTEKAHUS XMMHYECKHX XUMHYECKON PEaKIUM, Ha NpUMEHEHHE NnpuHiuna Jle-
peaxkuui [Tarense.
Tema 5.1CkopocTh
XUMHYECKUX PEaAKIUM.
XUMHUYECKOE PABHOBECHE

10 | Pa3nexn 6. PacTBopnl IIpakTuyeckoe 3ansaTue Nel(
Tema 6.1 IlonsiTue o [IpuroTtoBneHne pacTBOpPOB 3aJaHHOW (MaccoBoM, %)
pacTBopax KOHLEHTpauuu. Pemenue 3agady Ha IPUTOTOBICHUE

pacTBOpOB

11 | Pazgen 7. Xumus B ObITY H IIpakTuyeckoe 3ansaTue Nell
NPOU3BO/ICTBEHHOI ITouck n aHamM3 KEHCOB O NMPUMEHEHMH XHMHUYECKUX
NAeATeTbHOCTH YeJI0BeKa BEUIECTB U  TEXHOJOTMH ¢ yderoM Oyaymieu
Tema 7.1Xumus B ObITY U npo¢ecCHOHATBLHON 1EATEIHOCTH .
IIPOU3BOJCTBEHHOMN
JIESITEIBHOCTH YEJIOBEKA

12 | Pa3nen 7. Xumus B ObITY U IIpakTnyeckoe 3ansiTue Nel2

NMPOU3BOACTBEHHOM
NesITeIbHOCTH YeJI0BeKa
Tema 7.1Xumus B ObITy U

HpOHSBOHCTBeHHOﬁ
JCATCIIBHOCTH YCJIIOBCKA

3amura: [IpencraBienue pe3ynbTaToB pPELICHUs KEHCOB
B (hopMe MUHU-JIOKJIaJIa C Ipe3eHTanuen




IIpaBuiia TexHNKHU 0€30MACHOCTH NPHU padoTe B KaOMHETEe XUMHH

| OGmmue noI0KEeHUs 0 MOBEJICHUN 00yYarOIUXCsl B KAOMHETE XUMHUH

1.B kabuHeTe XMMHUHU 3aIPeIaeTCs:

- €CTb, TUTh B XUMUYECKOM KaOHUHETe

- MpoOOBaTh BEIECTBA HAa BKYC

- OpatThb BelecTBa pykaMu

- OCTaBJIATh HE YOpaHHbIE PA3IUThIC UM PACCHITIAHHBIE PEAKTHBBI

- TIOJI30BAThCSI OTKPBHITHIM OTHEM

- TYIIUTHh BOJOM

- BBUIMBATh WJIHM BBICHINIATh OCTATKU PEAKTUBOB B OAHKH U CKJIIHKH, U3 KOTOPBIX OHHU OBLIH B3SITHI
- MEHSATH NMPOOKHU U MUMETKH OT PA3TUYHBIX OAHOK U JIU CKIISTHOK

- HabupaTh OJTHOW U TOM XKe JIOKEUKOHN UM MUTIETKON pa3HbIe BEIIEeCTBA

- OCTaBJISITh OTKPBITBIMH CKJISTHKH € )KHJKOCTSIMHU M OaHKH C CyXHMH BEIIECTBAMH

- IPOBOJUTH OIBIT O€3 pa3pelIeHHs MPEno1aBaTeNsl.

2.He HaxoauThCs B BEpXHEH oAekKe, He OJIOKMPOBATh MPOCTPAHCTBO MEXIy cToaMu. He Gerats.
3.BHuMarenbHO MPOYUTATh HHCTPYKLHUIO U CTPOTO COOIIOAATh MOPSIOK BBIITOJIHEHUS PaOOTHI.
4.Mcnonb30BaTh TOJIBKO yKa3aHHOE B paboTe 00opyaoBaHUeE.

5.BHumarenbHO HaOMIOIATh 32 MPOUCXOAAIIMMA U3MEHEHHUSMH H 3aIIMCaTh PE3YJIbTAaThl IKCTIEPUMEHTOB.
6.0TBevaTh HA BOMPOCHI U JIeJaTh BHIBOIBI U3 HAOIIOICHUH.

7.Hukorma He 1enaTh ONBITHI, HE TPEIYCMOTPEHHBIC J1a00paTOpHOI paboTOM.

8.CrpamuBars npemnojaBaTelis, €l HE YBEPEH B IPAaBUILHOCTU CBOUX JIEHCTBUH.

9.ITo okonyanuu paboTsl yOparh pabouyee MecTO (BBIMBITH MOCYAY, yOpaTh peakTUBBI U 000pyAOBaHUE,
BBITEPETH CTOI).

10.ITpoBeTpuTh OMEIIEHUE.

Il Texnuka 6e3onacHoCTH NpU padoTe ¢ BelleCTBAMH M PacTBOPaMH

BemectBa umerot paznuyHbie cBoiicTBa. OHU MOTYT OBITH SIZIOBUTHI, OTHEOTIACHBI, arPECCUBHBI.
BrinonHenue onbIToB TpeOyeT 00IbII0N aKKypaTHOCTH U COOIOACHMSI TPaBUIJI TEXHUKHU 0€3011aCHOCTH.
1.BBITTOAHSANUTE ONMBITHI CTPOTO MO UHCTPYKIIUU.
2.bynre 0coO0eHHO OCTOPOXKHBI B 00OpAIIeHUH C pPaCTBOPAMHU KHUCIIOT, IIeT04Yeii, OTHEOMAaCHBIMU U
SIIOBUTBIMU BEILIECTBAMH.
3.He 3arnsaneiBaiite B mpoOUpPKY, CTaKaH WM KOJOY C COJIEPKUMBIM.
4.HampagisiiiTe 0OCTOPOXKHO K ce0e ra3 WiH map pyKou, Ompe/esssi BEIECTBO 10 3anaxy, He AenainTe
TIyOOKOTO BOXA.
5.HanuBaiiTe WM HACHINIAWTE PEaKTUBBI TOJIBKO HAJl CTOJIOM.
6.bepuTe BemecTBa B KOJIMYECTBAX YKa3aHHBIX MPEMO/aBaTelIeM WU B HHCTPYKITUH.
7.CobupaiiTe OCTaTKH BEUIECTB B CIICIIUAIBHYIO TTOCYTY.
8.ITpu monaaHuy XMMUYECKOTO PEaKTUBA HA KOKY MU OJIEXKIY CMONTE ero u30bITKOM BoJibl. Eciii 4to
HU Oy/Ib, TIOTAJIO B I71a3a, HEOOXOAUMO MPOMBITh UX BoAoK B TeueHue 10-15 munyrt. [Tpu
HE00X0IMMOCTH 00paTUTHCA 32 KBATH(PUIIMPOBAHHON TOMOIIIBIO.
9.ITpu XUMHUYECKUX 03KOTaX MOJCTaBbTE 000MKEHHOE MECTO TOJ] CTPYIO XOJIOAHOM BoIbI HA 10 MUHYT.
10.0Onacaiitech paCTpeCKHUBaHMS CTEKJISTHHOM MOCYIbI.
11.ITonp3yiiTECh TUTE€IBHBIMU HIUIILIAMH WU AEPKATEIIEM.

12.060 Bcex upe3BbIYAHBIX MMPOUCIIECTBUSAX 0053aTEILHO COOOIIATE MperoaBaTeio.



COBJIIOJIEHHE MEP BE3OIIACHOCTH 3AJIOI' YCIIEIIIHOH PABOTBI!

HepBaﬂ MmoMoOIIb B 3KCTPEHHBLIX CUTyallUAX

IIpoucuectBue

IlepBas nomorup

[Tonaganue eaKUX BEIIECTB HA KOXKY

HpOMbITB OOJIBIIINM KOJIMYECTBOM BOJBI

ITommaganue enKuX BEIIECTB B ria3a

HpOMbITB OOJIBIIINM KOJIMYECTBOM BOJBI

Hona):[aHHe CAKNX BCUICCTB B POT U
IMUIICBAPUTCIIbHBIC OpPTaHbl

[Ipu nonmagaHuy KUCIOT: MUTh KalIMIy U3 OKCUAA
MAarHusl.

[Ipu nomaganuym menoyYeii: MUTh PacTBOP
JTUMOHHOM KUCJIOTHI WM OYE€Hb pa30aBIeHHbII
pacTBOpP YKCYCHOM KHMCIIOTHI.

OTpaBJ'IeHI/Ie TBCPAbIMHA UJIU )KUAKHUMHU
BCIICCTBAMU

Bri3Bats pPBOTY, HAIIPUMCECP, BBIIINB OoubIIOE
KOJIMYCCTBO BOJBI.

OTtpasieHue razamu

HOCTpaI[aBHICFO HEMCIAJICHHO BBIBCCTU HA BO3AYX

Oxoru

He o6pabateiBaTh BO10i!
Bonnbipu 0T 05k0roB HE BCKPBIBATH!

B no6om cnyuae nocmpaoasuiezo, nocne 0Kazanusa nepeoil NOMowU, HeodxXo0umo Hanpasums 6
MeouyuHcKoe yupeixcoenue K epauy!




IIpakTnuyeckoe 3aHsaTHeNel. PemreHue 3agaHMil HA MCIOJB30BAHHE XUMHYECKOH
CHMBOJIMKM OHMHAPHBIX  COCJUHEHMH, COCTABJEeHHEe XUMHU4YeCcKHMX (opmy.

HEOPraHNn4€CKHuX COCHI/IHCHI/Iﬁ OTACJIBbHbBIX KJIACCOB.

Ilean 3aHATHA: COBEPIICHCTBOBAHUE YMEHHU COCTaBIATH (POPMYIJIbI OMHAPHBIX COSAUHEHUM, HA3bIBATh
UX; MPOU3BOJIUTEH MPOCTECUIINE PACUEThI MO MOJICKYISPHBIM (GopMyliaM; 3aKpElUTh MOHSATHS «CTCTICHb
OKHUCJICHUS», «OMHAPHBIC COCTUHEHUS»; 3aKPEIUTh YMEHHsI ONMPEIEIATh CTEIICHH OKHCIICHHsI, Ha3bIBaTh
HEKOTOPBIC KJIACCHI HEJIIOTAaHWYECKUX COCAMHCHUM, COCTABIATH (POPMYJIbl OMHAPHBIX COSAMHEHUU 10
CTENEHNU OKHCIICHHUS, 3aKPENUTh YMEHHS IMPOW3BOJIUTH IMPOCTCHINNE BBIUYMCICHUS IO MOJICKYJSIPHON
(dbopMyIie CI0KHOTO BEIIECTBA.

OobopynoBanue:«llepronuueckas cuctemMa xuMmuueckux odnemMeHtoB J[.M.MenneneeBay, «Psn
3IEKTPOOTPHUIIATEIILHOCTH HEMETAIIJIOBY, KAJIBKYJIATOP.

BemecrBa:koneKun: «K MeTamibl», «HemeTamasl», «Heopranndeckue  KHUCIOTBI», «Commy,
«I'napoxcuabny

KpaTKne TECOPETUICCKHUE CBCACHUA

BuHapHbIe coeTHHEHUS — DTO CIOXKHBIC BEIIECTBA, COCTOSAIINE U3 ATOMOB JBYX XHMHUYECKUX JIEMEHTOB
(kaKk TpaBHUIIO, HA TIEPBOM MECTE 3AMHUCHIBACTCS AJIEMEHT C IOJIOKUTEIBHOW CTENeHbI0 OKHUCIEHUS, Ha
BTOPOM MECTE — C OTPHUIIATSIIbHON CTETICHBIO OKUCIICHHUS).

CreneHb OKHCJIeHHsI (C.0) — 3TO YCIIOBHBIA 3apsi]] aTOMOB XMMHYECKOIO 3JICMEHTa B COCIAMHCHUH,
BBIYHCIICHHBI HA OCHOBE IPEAINOJIOKCHHSI, YTO BCE COCAMHCHHS (MOHHBIC M KOBAJCHTHO-TIOJISIPHBIC)
COCTOSIT TOJIBKO U3 HOHOB.

CrerneHb OKHCIICHUS ITOKa3bIBACT, CKOJIBKO 3JICKTPOHOB CMEIIAeTCsl K 00Jiee AICKTPOOTPUIATCIEHOMY
AJNIEMEHTY. JneKTpooTpuuarenbHocTh (D0O) — CBOHCTBO aTOMOB JaHHOIO XHMHYECKOTO 3JIEMEHTa
OTTSITUBATh K ceOe OOIIUe JIEKTPOHHBIE TapHhI.

CreneHb OKHCIEHUSI MOXKET UMETh IMOJIOKUTEILHOE, OTPUIIATENIFHOE U HYJIEBOE 3HAUCHUSI.

CremneHu OKUCIICHUS PACCTABIAIOTCS: BBEPXY HaJ CHMBOJIOM dJIEMEHTA, MPUYEM BHAUaJe MUIIETCS 3apsl
(+ wum -), a 3aTteM yucino (1,2,3).

[Tpumeps! BEIECTB, B KOTOPBIX Y 3JIEMEHTOB MTPOCTABJICHBI CTETICHU OKUCIICHUS:

Naz2*'S?, H,"02, CIL°.

s Toro, ytoOBl MO QopMydaM XHMHUYECKUX COEAMHEHHUN pacCYUTaTh CTENEHU OKHCIEHHUs C.0.),
HE0OXO0IMMO 3HATH OTpEICIICHHBIC MTPABIIIA.

1.B coenuHeHHsX OTpHUIATEIbHOE 3HAYEHHE C.0. HUMEIOT DJJEMEHTHl ¢ OOJIBIIUM 3HAuYe€HUEM
ANEKTPOOTPHUIIATEILHOCTH, a IIOJIOKHUTEIFHOES 3HAYCHHE C.0. — JJIEMEHTHl C MEHBIINM 3HAYCHHEM
ANEKTPOOTPHUIATETLHOCTH.

2.EcTb 351eMEHTBI C TIOCTOSIHHOM C.0. M AJIEMEHTHI ¢ IEPEMEHHOH C.O.

DJIeMeHTBHI ¢ IOCTOSTHHBIM 3HAYEHHEM C.0.:

a) METaJUTbI BCETIa IMEIOT MOJIOKHUTEIHHOE 3HAYSHHE C.O.

VY MeTaysioB TIaBHBIX NOATrpynm: I rpymmsl Bo Bcex coenumHeHHsxX c.o. paBHa +1, II rpymmer - +2, 1|
TpYIIBL - +3.

0) neMeHT (GTOp B COCUHEHHIX BCET/Ia MIPOSBIISET CTETIEHb OKUCICHUS -1

DJIEeMEHTBI ¢ IepeMEeHHbIM 3HAYEHHEM C.0.:

a) BCE OCTaJIbHBIE METAILIBI (KPOME MIEPEYUCIICHHBIX BHIIIE METAIIJIOB);

0) MOYTH BCE HEMETAILIHI,

B) KUCJIOPOJ n0umuy BCETJa UMEET C.0. -2,

') B OOJBIIMHCTBE COETMHEHHUI BOJIOPOJ] UMEET C.0. +1.

3. Y plleMEHTOB. KOTOpbIE B OWHAPHOM COEIMHEHHUH 3aMUCBIBAIOTCS HA BTOPOM MECTE, C.0. OTPHUIlATeNIbHA
¥ paccYUTHIBaeTCs 1O (hopmysie: Nerpyrmiibl 35ieMeHTa -8.

4. Y mpocThIX BEIIECTB U CBOOOIHBIX aTOMOB C.0. Bceraa paBHa Hyro (Hz, N2, Fe, Al, CI, N, Na).

5. B coenmnHeHUsAX CyMMa BCEX CTEICHEH OKHCJICHHS JJICMEHTOB BCer/ia paBHA Hym0. To ecTh, cymma
MOJIOKUTEITFHBIX M OTPUIATENILHBIX 3aps0B B MOJIEKYJIE BCETa paBHA HYIIIO.

6. 1511 TOro, 4TOOBI pacCYUTATh C.0. OJHOTO AJIEMEHTA B COEAMHEHHUH, Ha/10 3HATH C.0. IPYroro 3J1eMEeHTa.
Haxoostcoenue c.o. no gpopmyne eewecmea.

CoctaBuMm anredpandeckoe ypaBHEHHE C OJJHUM HEU3BECTHBIM JJIsl OIPEEIICHNS 3HAUE€HHUS C.0. B KaKOM-
100 COeTMHEHUU.
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Haiinewm c.o. xmopa B coequaennn Cl20. Beimumiem c.0. kucinopoia U 0003HAYMM HEM3BECTHYIO CTETICHb
OKHMCIIeHHs XJiopa yepes x: C12X02

CocTaBuM ypaBHEHHE:

2x+(-2)*1=0; 2x=2; x=+1

3anuceIBaeM cTeneHs okucnenns xiaopa: Clo102

Cocmaenenue ghopmynivl coeOuHeHUs NO U3BECHIHBIM C.0.)]1EMEHM0G.

Hanpumep, cocmasumu ghopmyny bunaprnoeo coeouneHus antoMuHus ¢ y2iepooom.

3anuiieM 3Haky amoMUHUS 1 yriepoaa: Al C, mpuyeM BHaYase 3alMChIBAEM JIEMEHT C TTOJIOKHUTEIHHBIM
3HaUeHUEM C.0. (Kakod 3TO 3JEMEHT B HalleM Ipumepe?), a 3aTeéM — 3JIEMEHT C OTPHULATEIbHBIM
3HA4YCHUEM C.O.

Tenepsp 10 NOPAIKY:

1. AmroMuHUIT HAXOAUTCS B 3 TPYIIIIE, 3TO METAJLI, €r0 C. 0. BCET/Ia IMOJIOKUTENIbHA U pPaBHA +3.

2.YT1aepo/1 HaXoIUTCs B 4 TpyIINie, ero ¢.0. ero Oyzaer paBHa -4 (4 — 8 = -4)

3anmmieM >tn 3Ha4eHus B popmyny: Al*3C*, naiinem HamMeHbIIee obliee KpaTHOE JUIS HUX (OHO PaBHO
12). 3atem paccunTaeM WHICKCHI: Al C* - AliCs

Ha3BaHusi OMHAPHBIX COCIMHECHUIN OOpa3yrOTCS M3 JIBYX CIOB — HA3BaHWUU BXOMAALIMX B WX COCTaB
XUMAYECKHX OJEMEHTOB. BHauase TpPOM3HOCAT KOPEHb JIATHHCKOTO HAa3BaHHUS JJIEMEHTa C
OTpHUIATEeNbHOM €.0.(Yy Hac yriepoj, ero JaTHHCKOE Ha3BaHUeE - KapOoHeyM), nobaBmsis cyhdukc — «ua»
(B MMEHMTENIBHOM IMaJIeXKe), MOCIE 3TOro AO00AaBISIIOT HA3BaHWE AJIEMEHTA C IIOJOKUTEJIBHOH C.0. B
POIUTEIHLHOM IaJIeKE.

Hanpuwmep: NaCl — xnopua Hatpust, MgS — cynedun maraust, KH — runpua kamms.

Ecnu e a1eKTponoIoKUTEIbHBIN JIEMEHT MPOSBISIET Pa3HbIC CTENIEHH OKHCICHHS, TO 3TO OTPAXKAIOT B
Ha3BaHUM, 0003HAUUB C. 0. pPUMCKOH U PO, KOTOPYIO CTaBAT B KOHIIE Ha3BAaHHS B CKOOKaXx.

Hanpumep: Fe*?07? oxempa xenesa(Il); Fe2*30372 oxenp xenesa(Ill).

Ecnu sxe coeMHEHUE COCTOHT U3 BYX 3JIEMEHTOB-HEMETAJIOB, TO K KOPHIO JJATHHCKOTO Ha3BaHUs OoJiee
D0 (naxonutcs B ¢popMyiie Ha BTOPOM MeCTe) U3 HUX MpUOaBISAIOT cyhPUKC «uay», BTOPOH KOMIOHEHT
Ha3bIBAIOT B POUTEIILHOM aJIEKeE.

Hanpuwmep: O*2F, — dropua kucnopona, S™0,2- okena cepst (IV), S*0372- oxenpa cepsr (VI).

B HEKOTOpBIX CiydasiXx YHCIO aTOMOB JJIEMEHTOB O0O3HAYalOT TPH IMOMOIIM HAa3BaHUH TPEYECKUX
YUCIUTENbHBIX — MOHO, TH, TPH, TETPA.

CO- monookcu yriepoaa, CO2- nuokeun yriepona, PbCls- Terpaxmopun gropa.

OtHocuTeIbHaAsE MoJieKysipuass macca (Mr)- Oe3pa3mMepHas BEJIMUYHHA, MOKA3bIBAIOIIAs, BO CKOJIBKO
pa3s Macca MONeKydsl JaHHOTO BemecTBa Oombmie 1/12 maccel wm3oToma yrmepoja  C2.
OTHOocuTeNnbHAST MOJIGKYJISIPHAs Macca BEIIeCTBA paBHAa CyMME OTHOCHTENBHBIX aTOMHBIX MacC BCEX
AJIEMEHTOB C YUETOM HHJIEKCOB.

IIpumepsr:

Mr(B203)=2 - Ar(B)+3 - Ar(0)=2-11+3-16=70

Mr(KAI(SO4)2) = 1 - Ar(K) + 1 - Ar(A) + 1- 2 - Ar(S) + 2+ 4 - Ar(O) =
=1-39+1-27+1-2-32+2-4-16=258

MaccoBasi 10J151 XMMHY€eCKOI0 dJ1eMeHTa. 3Has XUMHUECKYI0 (GOpMYIly, MOKHO BBIUHUCIUTH MAaCCOBYIO
JOTI0 XUMHYECKHX OJIIEMEHTOB B BellecTBe. MaccoBast J0JsI JIeMEHTa B BEIIECTBA 00O03HAYAETCs
rpedyeckoii OyKBOM «OMeray - M U pacCUUTHIBAETCS O (hopMyIie:

4, -k
C')q B = \—"100%:

e A
LVE oy
)'I\B)

r7e k — 9uciao aToMOB ATOTO AJIEMEHTa B MOJIEKYIIE.
IIpumep: paccunTaTh MacCOBBIE JIOJIM BOJIOPOJa U KUCIOpoa B MoJiekyie Boasl H20.
Pewenue:

1) BerancnsieM OTHOCHTENBHYIO MOJEKYISPHYIO MacCy BOJIBI:

Mi(H20) =2*A(H) + 1*A(O) =2*1+1* 16 =18

2) BeruncnsieM MaccoBYIO JOJFO BOAOPO/ia B BOJIE:

Ay -2 1-2
Oy, g =———-100% =——-100% =11%

M rH,0) 18
3) BerunciasgeM MaccoByIO JIOIIO KUCIIOpOJa B BoJ€E. Tak Kak B COCTaB BOJBI BXOAAT aTOMBI TOJBKO JIBYX
XHMHYECKHUX 3JIEMEHTOB, MacCOBAas J0JIsl KUCIOpoaa OyaeT paBHa:
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@y

5 =100%—-11% =89%%

OtBeT: @, ,=8%%, @, ,=11%

Oo0pa3sen opopmiieHus 3a1a4n:

[aHo: PeweHue:
H,0 M(H,0)=2-A/(H) +1-A/(O)
M(H,0)=2-1+1-16=18
Y R
Opyp,0—* A(H) - 2
" (DH/H 0 = 100%
Wom,0—" 20 M(H0)
O)H/Hzo =% - 100% = 11%

opm,0= 100% = 11% = 89%

Oteet: Wyyy,0= 1%, Wop,0 = 89%

Ilopsinok BbINOJIHEHHS PA0OTHI

3ananue 1. CocraBiaenune popmMyJ1 H HOMEHKJIATYPa OMHAPHBIX COeINHEHM:

Ne | Bapuanr 1 Bapuanrt 2

1 | 1. Onpenenure creneHu okuciaeHus atomoB | 1. OmpenenuTe CTENEHM OKHUCIEHHS aTOMOB
9JIEMEHTOB B  COCIAMHEHUSAX, (GOPMYIbI | XUMUYECKUX OJEMEHTOB B COCIUHEHUSX,
koTopeix Si02, Na0, KoS, LiBr. [Ipuseaute | popmymnsr kotopeix H20, AICI3, N2Os, NasP.
HA3BaHMS KaKJOTO U3 BEIIECTB.

2 | 2.Kakas u3 CJICAYIOIINUX dopmyn | 2. Breibepute ¢dopMmylly oOKcuaa MapraHia
cooTBeTCTBYyeT okcuay azota (II): (IV): MnO, Mn207, MnF4, MnO:x.
NO, N20s, NO2, N2O?

3 | 3. Harmummre GpopMyIibl BEIIeCTB: 3. Hanumure popmynbl BElIECTB: a) OKCHA
a) okcuma cepsl (IV) 6) oxcuma cepsr (V). meau (I1); 6) okcuaa HaTpus.

4 | JlaifTe Ha3BaHUsI CIEAYIOIINM COeIUHEHHAM: | JlaliTe Ha3BaHUSA CICAYIOIINM COSTUHEHUSM:
K4C CasP2 Cu20 NasSi AIN Cr203 CCls BaBr» Fels ZnH;

5 | CocraBbTe (OpMYJIBI 10 HA3BAHUSAM: CocraBbTe (OpPMYJIBI 10 HA3BAHUSAM:

I'mopun kamus; Kapoun maraus; Cynbhun
amomunus; Oxeun azora (V); I'mapun
Hatpus ; Xnopua xpoma (III)

WNonun menu (I); Cynedun prytu (II);
Oxkcua xnopa (IIT); Oxenn kanus ;Oxeun
meibska (1) ;Cynedun nunka

3aganue 2. Beruncienue MaccoBoi 10JIH DJIEMEHTA

Bapmuanr 1

Bapuanr 2

1. Brrumciure MaccoBBIE TOJHM JJIEMEHTOB B
cynbdare Hatpust NazSO4

1. Brrumciure MaccoBBIE NOJIHU DJIIEMEHTOB B
kapOonare xayius K2COs

2. Kaxkoit u3 oxkcunoB FeO wmnu FeoOs 6oraue
)Kene3om?

2. Kaxkoit u3 okcugos CuO umu Cu20 OGoraue
KHCJIOpOAOM?

Pemenus 3a1a4 oopmMuTe B COOTBETCTBUH ¢ 00pa31ioM, IPUBEICHHBIM BBIILIE.
3ananue 3. /laiiTe 0OTBETHI HA KOHTPOJbHbIE BOIIPOCHI.

KonTpoabHbie Bonpocsl
Bapwuanr 1.

1. Bunapnsim BemectBoM siBiisieTcst: 1) HNOs 2) CO 3)NaOH 4)H2SOs

2. Crenienn okucienus dpochopa B coenunernn P2Os papua: 1)-3 2)0 3) +5 4) +3

3. CreneHpb okucaeHUs +2 xapakTepHa ajs: 1) g metamuioB 1 rpynmsl 2) st METaJUIOB 3 TPYIIIBI
3) st MeTaJIoOB 2 TPYMIBI 4) ISl HEMETAJLIOB 6 TPYIIITHI

4. AToMHI B MOJICKYJIaX NPOCTBIX BCIICCTB U ATOMbBI B CBO6OILHOM COCTOSAHHUHN UMCIOT CTCIICHb OKHMCJICHUA

1)0 2)-1 3)+1 4)+2

5. Kakyto ¢GopMyny HMeeT COeAMHEHHE, B KOTOPOM DJIEMCHTHI MMEIOT CTCIEHH OKucieHus +1 u -3
coorBercTBeHHO? 1) P20s 2)P203

3)PF3

Bapuanr 2.

4) K3P

12




1. Bunapusim BemectBoM siByisiercsi: 1) KNOsz  2) HoCOz  3) Ca(OH).  4) AICIs

2. CteneHb OKHMCICHHS Maprania B coenuaeann MnO7 paua: 1) -7 2) +2 3)+7 4) +4

3. Crenenp okucnenus +1 xapakrepHa ams: 1) g metamuioB 1 rpynmsl 2) st METaJUIOB 3 TPYIIIIBI

3) st MeTaJIoOB 2 TpyMIIbl 4) 1UIsl HEMETAJLIOB 7 TPYIIITHI

4. CyMMa CTeNeHel OKUCIIEHUS B CJI0KHOM BEILECTBE paBHA

10 2)-1 3)+1 4)+2

5. Kakyio ¢opmyrny umeer coennHEHHE, B KOTOPOM 3JIEMEHTHI MMEIOT CTENEeHH OKucieHus +1 u -3
coorBercTtBeHHO? 1) NaCl 2)N203 3)NasN  4) N2O

Conep:xkanue oTyera
3anumTe B TeTPaAb I NPAKTHYECKUX 3aHATHIA:
1. HammeHoBaHHe padoThI, eJIb PaGOTHI.
2.Xox padoThl: 3anucath GopMyJIUPOBKY 3a1aHusa Ne 1 U pemnTh €ro; pelieHus 3a1a4 B 3alaHUU
Ne 2 opopmMuTBH B COOTBETCTBHU ¢ 00pa3LOM.
3.Cnenatb BBIBOJ K padore.
4.IlpuBecTH OTBETHI HA 32JaHUS KOHTPOJILHBIX BOIPOCOB.

CIMCOK JUTEPATYPHI H HHTEPHET — HCTOYHNKOB
1.Crenenp okucnenus. bunapuble coenuHeHus [DneKTpoHHBIH pecypc] https://videouroki.net.-Pexum
nocryma: https://videouroki.net/blog/stepen-okisleniya-binarnye-soedineniya.html, cBoGoaHbIi1.-3ar1. ¢

JKpaHa
2.Boluncienue MacCOBOi JI0JTH 3JIEMEHTA WITH BeIecTBa [ DICKTPOHHBIN pecypc]
http://examchemistry.com -Pexxum J0CTyIa: http://examchemistry.com/content/

lesson/primenenie/taskcourse/massovdola.html, cBo6oanbIi.-3arm. ¢ skpaHa

IIpakTnueckoe 3anaTeNe2. PelieHne NpakTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX
3aJJaHU HA XapaKTepU3alMI) XUMHYECKHMX 3JIEMEHTOB B COOTBETCTBMH € HX
3JIEKTPOHHBIM CTPOEHHEM H TMO0JIOKEHHEM B MEPHOIMYECKOH cucTeMe XHMHYECKHX
yemeHTOB /I.M. MenaeeeBa.

Ieab 3aHATHA. YCBOUTH OCHOBHBIE NOHATHA Ilepmommueckoro 3axona J[.MI .MenzaeneeBa, uzydeHue
S,p,d,f- oIeMeHTOB Ha OCHOBaHMHM WX TIOJNIOKeHHs B [lepHOIUYecKol CHCTeME, MOJCIUPOBAHUEC
[Tepuoanueckont cucremsl. Pa3Burre ymeHni aHaIu3upoOBaTh JUTEPATYPHBIE HCTOYHUKHU U UCIOJIb30BAThH
TOJyYCHHBIC 3HAHUS HA MTPAKTUKE

OobopynoBanmne: «lleproanueckas cucTeMa XAMUYECKHUX DJIEMEHTOB AN .Menneneesay,
«PacTBOpUMOCTh KHUCIIOT, COJ€l W OCHOBaHH B BOJE», «DJIEKTPOXUMHUYECKUIN pPsA HaIpsHKEHUN
METAJUIOBY, «PsJ1 3JIEKTPOOTPULIATEIIBHOCTH HEMETAIIIIOB).

BemecrBa: komekuus «Metaiely, «Hemeramis, «'opHbIE TOPOABI U MUHEPAIIBI)

Kpartkue Teopernueckue cBe1eHust

CymecTByIOT Be (POPMYIUPOBKH MEPUOTUYECKOTO 3aKOHA XMMHUYECKHUX 3JIEMEHTOB: KilaccHyecKas
U COBPEMEHHASI.

Kitaccnueckast, B n3noxxeHnu ero nepBootkpeiBareins .M. MenneneeBa: ¢cBoiicTBa NMPOCTHIX TeJl, a
TaKxKe GOpPMBI M CBOMCTBA COCAUHEHHI 2JIEMEHTOB HAXOAATCH B NEPUOAUYECKON 3aBUCUMOCTH
OT BEJIMYMH ATOMHBIX BECOB 3JIEMEHTOB.

CoBpeMeHHas: CBOMCTBAa NPOCTBIX BelIeCTB, a TaKiKe CBOMCTBA M (POPMBI COeIMHEHMH
3JIEMEHTOB HAXOAATCH B NEPHOAUYECKOH 3aBHMCHMOCTH OT 3apsiia siApa aTOMOB 3JICMEHTOB
(mMOpsAIKOBOr0 HOMEPA).

I'papuueckum n300pakeHHMEM TEPUOAMUYECKOrO 3aKOHA SBIAETCS IEpUOJUYEcKas CUCTEMa
3JIEMEHTOB, KOTOpast MpeACTaBIsIeT cO00M €CTEeCTBEHHYIO KJIaCCH(PUKALINIO XUMHUYECKUX 3JIEMEHTOB,
OCHOBAHHYIO Ha 3aKOHOMEPHBIX U3MEHEHMSAX CBOMCTB JIEMEHTOB OT 3apsioB ux aromoB. Hanbonee
pacrpocTpaHEHHBIMH HM300paXEHUSIMH TIepHOANYecKor cucteMbl aneMeHToB J[.M. MenzaeneeBa
ABJISIIOTCS] KOPOTKasl M JUIMHHAsT (POPMBI.
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I'pynnsl u1 nepuoast Ilepnoanyeckoii cucrembl. PU3MYECKU CMBICT MOPAAKOBOr0O HOMepa
XHMHY€ECKOIo 3JIeMEHTa
I'pynnamMu Ha3bIBalOT BEPTUKAIBHBIE PsAbl B IEPUOJUYECKON cuUCTeMe. B rpymnmax 3JIeMeHTbI
00bEIMHEHBI 110 MPHU3HAKY BbICHIEH CTENEHU OKMUCIEHMs B okcuiax. Kaxnas rpymnma cOCTOUT M3
rJIaBHOW W TOOOYHOM moArpynn. [J1aBHBIE MOATPYIIBI BKIIOYAIOT B C€eOS 3JIEMEHTHl MaJIbIX
IIEpPUOJIOB U OJMHAKOBBIE C HUM II0 CBOICTBaM »3JeMEHThl Oonbmux nepuojoB. IloGounbie
MOJTPYIIBI COCTOAT TOJBKO U3 AIIEMEHTOB OOJBIINX MEPHOA0B. XUMUYECKHUE CBOMCTBA JIEMEHTOB
IJIaBHBIX U IOOOYHBIX MOATPYII 3HAUYUTEIBHO PA3INYAIOTCS.
IlepnonoM Ha3bIBAIOT TOPU3OHTAIBHBIN PsJ AIEMEHTOB, PACIIONOXKEHHBIX B MOPSAKE BO3pACTaHUS
MOPSAAKOBBIX (aTOMHBIX) HOMEPOB. B mepuoanueckoil cucteMe MMEKTCSl CEMb NEPUOAOB: MEPBBHIil,
BTOPON M TPETHIl MEpUOJbl HA3bIBAIOT MaJbIMU, B HUX COAECPKHUTCS COOTBETCTBEHHO 2, 8 u 8
3JIEMEHTOB; OCTaJbHBIC IEPHOAbI HA3bIBAIOT OOJBIIUMH: B UYETBEPTOM U MATOM HEpuoJax
pacmosoxeHsl 1Mo 18 31eMeHToB, B miectoM — 32, a B cenbMoM (TIoKa He3aBepiieHHOM) — 31
aneMeHT. Kaxaplii nepuos, KpoMe IepBOro, HAUMHAETCS IIEJOYHBIM METaUIOM, a 3aKaHYUBACTCS
OJIarOPOTHBIM Ta30M.
@u3u4ecKHil CMBICJ IOPSAKOBOIO HOMEpAa XMMHUYECKOIO 3JEMEHTA: YHMCJIO IIPOTOHOB B aTOMHOM
SJIpe U YHCIIO 3JIEKTPOHOB, BPAIIAIOIIMXCS BOKPYT aTOMHOIO $/1pa, PaBHbI MOPSIKOBOMY HOMEPY
JJIEMEHTA.
3aKOHOMEpPHOCTH M3MEHEHHS CBOMCTB 3JIeMEHTOB M MX COeJUHEHHIl B CBSI3U € MOJIOKEHHEM B
Iepuoauyeckoii cucrteMe xumudeckux 1eMenToB /.. MenaeneeBa
HanomHuM, YTO rpynmamu Ha3blBalOT BEPTUKAJIBHBIE pAAbl B MNEPUOAUYECKONM CUCTEME U
XMMHUYECKHE CBOWCTBA 3JIEMEHTOB INIABHBIX U MOOOYHBIX MOJArPYIIT 3HAUUTEIIBHO PA3JINYAIOTCS.
Ceoticmea s1emenmos 6 n0O2PYNnax 3aKOHOMEPHO USMEHAIOMCA CEEPX) 6HU3:

e  YCHUJIMBAIOTCSA METAJUIMYECKHE CBOMCTBA U OCIa0eBalOT HEMETANINYECKUE;

e BO3pacTaeT aTOMHBIN paInycC;

e BO3pacTaeTr cuiia 00pa30BaHHBIX IEMEHTOM OCHOBAHUM U OECKUCIOPOAHBIX KUCIIOT;

e 3JIEKTPOOTPULIATEIBHOCTH MaJ1aeT.
Bce anemeHThI, KpoMe renus, HEOHA U aproHa, 00pa3yroT KUCIOPOJHbIE COEAUHEHUS, CYIIECTBYET
BCEro BoceMb (hOpM KUCIOPOJHBIX COEAMHEHUN. B neproauueckoil cucreMe UX 4acTo M300paxaroT
o0ImuMHu (GopMyJiaMH, PacloIOKEHHBIMHU IO/ KaXI0M Ipynmoil B MopsaKe BO3pacTaHUs CTENEHU
okuciaenns 3meMeHToB: R20O, RO, R203, RO, R205, RO3, R207, RO4, rne cumBoiioM R 00o3Hauaror
JIEMEHT JaHHOW rpynnbl. @opMyssl BBICIIMX OKCHJIOB OTHOCSTCS KO BCEM JJIEMEHTAM TIPYIIIIHI,
KpOME HCKJIIOUUTEIbHBIX CIIy4aeB, KOI/Ia 3JEMEHTBl HE IPOSBIAIOT CTEIEHU OKHUCIICHUS, PaBHOM
HOMeEpY Irpynisl (Hampumep, GTop).
Oxcuppl coctaBa R20 nposiBiSIIOT CUITbHBIE OCHOBHBIE CBOMCTBA, MPUYEM MX OCHOBHOCTH BO3PACTaeT
C YBEJIMYEHHEM TMOpPsIKOBOro Homepa, okcuabl coctaBa RO (3a uckmouenunem BeO) mpossiusior
OCHOBHBIE CBOWCTBA.
Oxcunpl coctaBa RO2, R20s, RO3, R207 nposiBIIstOT KMCIOTHBIE CBOWCTBA, MPUYEM UX KHUCIOTHOCTh
BO3pACTaET C YBEIMUYEHUEM MOPSAIKOBOTO HOMEpA.
DOneMeHTHl TJIaBHBIX MOATPYII, HauumHas ¢ [V rpymmel, oOpa3yioT ra3000pa3HbIe BOJIOPOJHBIC
coequHeHus. CymecTByIOT deThlpe (OpMbl TaKuX coeAuHeHud. VX pacrnosaraioT moja sjaeMeHTaMu
TNIaBHBIX TOATPYII M HW300paxaroT odmumu Gopmymnamu B mocienoBatensHoctd RHa, RH3, RH,
RH.
Coenunenuss RHs nmetor HeltpanpHblii Xapakrep; RHs — cnaboocnoBHblil; RH2 — crabokuciblii;
RH — cunpHOKHCTBIN XapakTep.
HanomHMM, YTO mepHOAOM HA3bIBAIOT TOPU3OHTAJIBHBIA pAJ DJIEMEHTOB, pACIOJIOKEHHBIX B
MOPSAJIKE BO3PACTAHUS MOPAIKOBBIX (aTOMHBIX) HOMEPOB.
B npeodenax nepuooa c yeenuuenuem nopsioko8020 HoMepa s1eMeHma:

e 3JIEKTPOOTPULIATEIHLHOCTh BO3PACTAET;

e MeTaJUIMYECKHE CBOWCTBA YOBIBAIOT, HEMETAJUINYECKHE BO3PACTAIOT;

e ATOMHBIN paguyc Majaaer.
Il;1aH XapaKkTepuCTHKH 3JIeMeHTAa 10 NoJio:keHno B Tadauune [[.A. MenaeseeBa

1. CuMBOII 3JIEMEHTA.
2. [TopsiAkOBBI HOMED DJIEMEHTA.
3. 3HaueHUEe OTHOCUTEILHON aTOMHOI MacChl JICMCHTA.
4. Yucio mpoTOHOB, 3JIEKTPOHOB, HEUTPOHOB
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5. Homep nepuona.
6. Homep u tum rpymmsl, Tamn 3aementa( s -, p -,d -,f - amemenr).
7. MeTamn uim HemeTasl.
8. CpaBHEHHE CBOWCTB dJIeMEHTa (METAJUIMYECKUX U HEMETAJUIMYECKUX) C COCETHUMHU BJIEMEHTaMHU I10
MIEPHOY U TPYIITIE.
9. Hamucath pacnpezieneHUE 3JIEKTPOHOB IO AaTOMHBIM OpOHUTANIM — 3JIEKTPOHHYIO (GOpMyNy HIN
HEPreTHYECKYIO JHarpamMmmy.
10. Hamucatp 31eKTpoHHYIO (hopMyITy.
11. 3apucoBats pacnpeneneHue 3JIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSIM.
12. OnpenenuTs BBICIIYIO CTEIIEHb OKUCIEHHSI aromMa U (opMyiy ero Beiciiero okcunaa. Omnpenenutsb
XapakTep okcujia (OCHOBHOU, KUCIOTHBIN, aM(OTEPHBIN).
13. Onpenenuth HU3IIYIO CTENIEHb OKUCIICHUS 3JIEMEHTa U (OpMYITy €ro BOJOPOIHOTO COSAMHEHHUS (€Cin
TaKo€ €CTh).
14.HaxoxieHre B IpUpoIe.
IMopsinok BHINOJIHEHHUS PAdOTHI

3aganue 1. Oxapakrepu3oBartb XuUMH4YecKHue 3jeMeHThI Ne 1-20 mo nosoxenuio B [lepuoanueckoi
cucremMe xXumMmu4eckux 31eMenToB ( IICXJ) mo npeasokeHHOMYy 1J1aHY.

BapuantNel

Onucarp 10 IUIAHY XapaKTEPUCTUKY XUMHUYECKMX 31eMEHTOB Ne3, NeQ, Ne20 mo mnosjokeHuro B
[Iepunonnueckoil cucTeMe XMMUYECKHUX JIEMEHTOB

BapuanTNe2

Onucarb 1O IUIAHY XapaKTEpUCTUKY XUMHUYeCcKHX 3yieMeHTOB Ne5, NelO, Nel9 mo mnosnoxenuto B
Ileproauyeckoi cUCTEME XMMHUYECKHUX DJIEMEHTOB.

3aganue 2. BbINOJIHUTH TPEHNPOBOYHBIN TeCT

1. Cpenu nepeyrcIeHHbIX XUMUYECKAN 3JIEMEHT C MAaKCUMAIIbHBIM PAJIlyCOM aTOMa — 3TO
1) Heon 2) amromunuit 3) kanmii  4) KambIuit

2. Cpenu mepeuuciiEeHHBIX XUMAYECKHIA DJIEMEHT C MUHUMAIIBHBIM PAJIIyCOM aTOMa — 3TO
1) amomunnii  2) 6op 3) kanuii  4) HEOH

3. Hanbonee sipko METaUTMYECKHE CBOWCTBA BHIPAYKEHBI Y DJIEMEHTA

1)Rb 2)Li 3)Mg 4)Ca

4. Haunbonee sipko HEMETALTHYECKUE CBOMCTBA BBIPAXKEHBI Y DJIEMEHTA

HF 2)S 3)0 4)N

5. Haubonp1iee yucio BaIeHTHBIX SJIEKTPOHOB Y JIEMEHTA

1) dtop 2)Bomopon  3)Hartpuit  4) cepa

6. HanMenbI1ee 9nCIio BaJICHTHBIX 3JICKTPOHOB y DJIEMEHTA

1) kucnopon  2) kpemHuit  3) Bogopon  4) Kanbuui

7. MeTtamuindecKkue CBOMCTBA JIEMEHTOB BO3PACTAIOT B PSIAY

1) Ba, Li, Cs,Mg 2) Al, Mg, Ca, K 3)Li,Cs,Mg,Ba 4) Na, Mg, Li, Al

8. HemeTammideckre CBOMCTBA 3JIEMEHTOB OCJIA0EBAIOT B PSIIY:

1)N, S, Br, Cl 2)0, S, Se, Te 3)Se, I,S,0 4)N,P, O, F

9. XuMHYeCKHEe IIEMEHTHI IEPEYNCIICHBI B IIOPSIKE BO3PACTAHUS aTOMHOTO PaJnyca B sy
1) yrnepon, 6epuiuii, MarHui 2) Kanuii, MarHui, aTlOMUHUN

3) xyop, HaTpuid, GTop 4) a3ot, pocdop, dTop

10. Xumuueckue 31eMeHThl IIepeUnCIIeHbl B IOPsIIKEe YObIBAHUS aTOMHOTO pajnyca B sy
1) Bomopon, 6op, amtOMUHUN 2) yraepon, KpeMHUH, KaJuid

3) Harpuii, Xj0p, GTOP 4) cepa, KpeMHUH, MarHui

11. KucnoTHsle cBOWCTBa BOJAOPOJHBIX COSAMHEHUN YCUITUBAIOTCS B PSIIY

1) HI - PH3z — HCI - H2S 2) PHz — H2S — HBr —HI

3) H2S — PHz — HCI — SiH4 4) HI — HCI — H2S — PH3

12. KucnoTHble cBOICTBa BOJIOPOTHBIX COCTMHEHUI OCITa0eBatOT B PSILY

1) HI - PH3 — HCI — H2S 2) PH3 — H2S — HBr — HI

3) H2S — PH3 — HCI — SiH4 4) HI — HBr — HCI — HF

13. OcHOBHBIEC CBOMCTBA COCTMHEHUI YCUITMBAIOTCS B PSITY
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1) LiOH — KOH — RbOH 2) LiOH — KOH — Ca(OH):

3) Ca(OH). — KOH — Mg(OH)2 4) LiOH — Ca(OH). — KOH

14. OcHOBHBIE CBOICTBA COSAMHEHUIA OCIIA0CBAIOT B Py

1) LiOH — Ba(OH), — RbOH 2) LiOH — Ba(OH)2 — Ca(OH)2

3) Ca(OH)2 — KOH — Mg(OH): 4) LiOH — Ca(OH)., — KOH

15. Bo BTopom niepuoge [lepuonanueckoii cuctemsl siemenToB [[.M. MenpaeneeBa ¢ yBenmnueHuEM
3apsjia saapa y XUMMHYECKUX DJIEMEHTOB:

1) BO3pacTaet 3JIeKTPOOTPULIATEILHOCTh 2) yMEHbIIIaeTCs 3apsij sapa

3) BO3pacTaer aTOMHBIN paguyc 4) Bo3pacTaeT CTEeNEeHb OKUCICHUS

16. Haunbosnee cuiibHOM KHCIOTOM, 00pa30BaHHOM 3JIEMEHTOM BTOPOTO TIEPUO/IA, SBIISCTCS

1) yronpHass ~ 2) a3oTHast 3) dTopoBoOpOIHAS 4) azotucras

17. HauGonee cuipbHOE OCHOBaHUE 00pa3yeT XMMUYCCKUN FJIEMEHT

1) maruumii 2) nutuii 3) aroMHHMM 4) kanui

18. HauGonee cuibpHas OECKUCIOPOIHAS KUCIOTA COOTBETCTBYET SJIEMEHTY

1) cenen 2) ¢rop 3) fion 4) cepa

19. B psany snementoB Li — B— N- F

1) yObIBaeT aTOMHBIN paguyc 2) BO3pacTaroT METAJUIMYECKUE CBOMCTBA

3) yMEHBIIAETCS YHCIIO IPOTOHOB B ATOMHOM siIpe  4) YBEJIMUUBACTCS YUCIIO AIEKTPOHHBIX CIIOEB
20. B psny anementoB Li — Na— K- Rb

1) yObIBaeT aTOMHBIN paguyc 2) ocnabeBarT METAUTMYECKHUE CBOMCTBA
3) yMEHBIIAETCS YUCIIO TPOTOHOB B AaTOMHOM SI/Ipe 4) yBETMYUBAETCS YMCIIO SJIEKTPOHHBIX
CII0EB

3aganue 3. IloaroroBurh cooOmieHHEe MO TeMe: (€ McHOJAb30BaHMeM ceTH MHTepHer M
JINTEPATYPHBIX HCTOYHUKOB) - pad0oTa B IPyNIAaX/WJIM IOMallIHee 3aJaHne

BapuantNel
«Xu3np u gesrenpHocts . M.MenaeneeBay»

BapuantNe2
«ITepuonnyeckomMy 3akoHy Oyayliee He IPO3UT Pa3pyIICHUEM. ..»
4.]1aiiTe OTBETHI HA KOHTPOJIbHbIE BONPOCHI.
1.Kak ¢popmynupyercs [leprnoauueckuii 3akon J[.M1.Menneneesa? B kakom rojy oH 6bU1 OTKPBIT?
2.Uto Ha3wpIBaeTCS MEPHOOM?
3.Ha uTo yka3siBaeT HoMep nepuoja?
4 Ha 4to yka3pIBaeT HOMEP TPYIIIHI?
5.Ha uyT0 yka3bIBaeT MopsIKOBbI HOMED AJIeMEHTa ?
6.Kak HaiiTi 9rc0 HEUTPOHOB B aTOME dJIeMEHTa?
Conep:xanue oT4yeTa
3anummre B TeTpaab VIl NPAKTHYECKUX 3aHATHIA:
1.HanmeHoBaHHe padoThl, lieJIb PadoThI.
2.Xoa padoThl: 0XapaKTepU30BaTh MNpelJoKeHHble XUMHYECKHE YIeMEeHThl M0 MOJIOKEeHUI0 B
Ilepuoanueckoii cucreme xumuueckux 31eMeHToB (IICXD) no miany.
3. BbINOJIHUTHTPEHHPOBOYHBIHTECT
4.11oAroTOBUTHKPATKOE coodmenue mno TeMme (¢ mcmoab3oBaHueM certu MHTepHer M
JIUTEPATYPHBIX HCTOYHUKOB) - pad0Ta B IPyNnax/ujn JoMailHee 3aJaHue
5. Cnenartb BbIBOJ K padore.
6./laiiTe OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.

Cnucok JInTepaTypbl U HHTEPHET — HCTOYHUKOB

HNuTepHeT pecypcebl:

Buxkunenus

WNnuTtepuer-6ubanorexa

www.chem.msu.su (DnexkTpoHHass OMONMOTeKa MO XWUMHH). WwWw.enauki.ru (MHTepHET-U3JaHue s
yuntenei «EctecTBeHHBIE Haykn»). www.lseptember.ru (Meroauueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru (kypHan «Xumus B mkomne»). www.hij.ru (kypHan «XuMus U KU3HBY). Www.chemistry-
chemists.com (3JEKTPOHHBIN KypHAT «XUMUKH U XUMUS).
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IpakTnueckoe 3anATHeNe3. (OCHOBHBbIE KOJMYECTBEHHbIE 3aKOHbI B XHUMHHM H
pacyeTrsl 10 YPABHEHUSIM XMMHUYECKUX PeaKIuil.

HccaenoBanue TUNOB U MPU3HAKOB XUMHYECKUX PeaKLUiA.
Heab padoTbl: GopMUPOBAHHE YMEHHI IPUMEHATH OCHOBHBIEC 3aKOHBI JJISl BHIYUCIICHHS 10 XUMHUUYECKUM
YPaBHEHUSIM, HCIIOJIb3Ysl AITOPUT PEIIEHUs 3aJad Ha HAXOXJACHHWE OTHOCUTEIIBHON MOJEKYJISIpHOU
Macchl, KOJIMYECTBA BEIECTBA, 0ObeMaBelIeCTBa. YTIIyOUTh MOHSATHE O CBOMCTBAX AJIEKTPOJIMTOB Kak
CBOMCTBAaxX HMOHOB; MOBTOPUTh M 3aKPENHUTh HA MPAKTUKE CBEIACHUS O HOHHBIX PEaKLMsIX, pPEaKIUU
HEHTpaIu3aluu; COBEPIICHCTBOBATh HABBIKM COCTABICHUS MOJIHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHUN
peaKkuuid.
OobopynoBanue: «lleproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J..MennenceBay,
«PacTBOpUMOCTD KHUCIIOT, COJEHl M OCHOBaHMM B BOJE», «DJIEKTPOXUMUYECKUI P HaIpsHKEHUN
METAIIOBY, «Ps1 3IeKTPOOTPUIIATEIFHOCTH HEMETAIIOBY, IITATUB C HAOOPOM MTPOOUPOK, JAepiKaTelb
BemectBa:pacTBopel: cynbdara menu, TUAPOKCHUIA HATpHsl, Cyiab(dara aTlOMUHUSA, HHUTpaTa Oapus,
KapOoHaTa HaTpUsl, COISTHON KUCIIOThI, CEPHON KUCIOTHI, (heHon(TaaeuH.
Kpartkue TeopeTtuyeckue cBeleHUs

1 3akon coxpanenusa maccol geuwgecme:. « Macca Bcex BEIIECTB, BCTYIUBIIMX B PEAKIIMIO, paBHA Macce
BCEX MPOJIYKTOB PEAKIIAN.
2. Monapuaa macca eeutecmé M BbipaxaeTcss B r/Moilb. OHa 4YHMCIEHHO paBHA OTHOCHUTEIILHOM
MOJIEKYJIIPHOM Macce 3Toro BemiectBa My, uist mosiekyn M=M, nist atomoB M = A.

m

3. Konuuecmeo sewecmean = M J (1) raen— KOJMYECTBO BELIECTBA, MOJIb ; M — Macca BEIIeCTBa, T |
M — MossipHast Macca, T/MOJIb;
V
wmn= VM’ (2) rmeV — o0beM BemecTBa, VM — MOJISIpHBINA 00BEM, MOJIB/JT
4. Macca ucxoaHoro BemectrBam=nM ( 3 )-
5.00vem ucxoonozo eemgecmea V=n<Vum (4)
6. Monapmuuwlii 06vem 1106020 2aza \/m TP HOPMANIBHBIX YCIOBUAX paBeH 22,4 JI/MOJIb.
AJITOPUTM pelueHust 3a1a4.
1.IlpounTaiiTe TEKCT 3a1a4H.
2.3anumure yciaoBue U TpeOOBaHUE 3a1a4H.
3. CocTaBbpTE ypaBHEHHE PEAKLUH.
. IloguepkHuTe GOPMYITBI BEIIECTB, O KOTOPHIX UIET PEYb B YCIOBHH.
. Hannuimunre Haj nog4epkHyTHIMU (POpMYIaMH UCXO/IHBIE JaHHBIE.
. PaccunraiiTe MonsipHBIE MacChl BEIIECTB, O KOTOPBHIX UIET PEUb B YCIOBUHU.
. PaccunraiiTe KOJIMUECTBO JaHHOTO MO YCIOBUIO 33J]auyl BEIECTBA.
. Onpenenute COOTHOIIEHUE BEIIECTB B JaHHON peakiuu ( 10 KodpuIueHTam ).
. CocTaBpTe NPONOPLMIO, PACCUNTANTE KOJUYECTBO ONPEAEIAEMOTO BELIECTBA.
10.Ucnons3ys ¢opmyrny ( 3 ) BBIUMCIHTE MacCy HMCXOJHOTO BemiecTBa. Mcmomb3yst dopmyny (4),
BBIUUCIIUTE 00BEM UCXOHOTO BEIIECTBA.
11. 3anummure OTBET
IIpuMmeps! pelieHus 3agay
3anaua 1.Kakas macca Boabl 00pazyercs pu B3aUMOJICHCTBUH 8 T BOJAOPO/Ia C KHCIOPOIOM ?
CocraBisieM ypaBHEHHE PeaKIInu.
2H>+02=2H> 0O

O 00 3O L &~

2MOJIb 2 MoJib
M=2r/mo11b M=18r/mo1b
m = 4r m = 36 I - U3 ypaBHEHUS peaKkLuil
8r - X -HW3 pacuera
836
X = 4 =7

3anaua 2. Kakasg macca MarHusi BCTYIIA€T B PEAKIMIO C CEPHOM KHUCJIOTOMW, €CIIM B PE3yJIbTaTe PEaKuu
BbIIEIISIETCS 5,6 J1 BOJOPOa MPU HOPMAIBHBIX YCIOBUSAX.

Mg + Hz2 SO4=Mg SO4 + H2

1 moJtb I Mo

M = 24r/Mo011b Vm=22,41/MOJIb
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m = 24r - V=224n
X - 5,611
24%586
x= 224 —¢r
OtBert: 5,61 H2 BeIzIENA€TCS, €CIM B PEAKIMIO BCTYIAET 6 T MarHus.
3agaua 3.Cmemmanu 7,3r HCI ¢ 4,0r NHs. Ckonbpko NHy Cl obpazyercs.
CocraBisieM ypaBHEHHE PEAKIIUH.
NHs + HCl= NH4Cl
1 mons 1 Mons 1 Mons
1.0mpenensieM Kakoe BEIIECTBO HAXOAWUTCS B M30BITKE, Kakoe B Hemoctarke. [[ist 3Toro paccuuTsriBaeM
nangoe yucio Mmoieit HCI u NH3

m(NH 3| 4,0
n(NHs) = M(NH3) = 17 &/ mone = 0,24 MoIb
m(HCI) 402 7,32

n(HCI) = M(HCI) = 17 2/ monb = 36,5 &/ m01b = 020 moss

VYpaaenne mnokasbeiBaet, uro 1 mone HCI B3ammopetictByer ¢ 1 momp NHz, 3nauut 0,2 mone HCI
B3aumoeiicteyet ¢ 0,2 mons NHz, Takum o6pazom 0,04 mons NHzocTanyTcs HempopearupoBaBIIuMU,
NH3 nan B m30bITKe. PacuéT crieyer BECTH 1O BEIIECTBY JJaHHOMY B HegocTaTke, T.¢ mo HCI.

1 monps HCI maer 1 mons NHy4 Cl

M (NHas Cl) =14+4+35,5 = 53,5r/m011b

PaccuntsiBaem, ckonbko rpammoB NHs Cl o6pasyeTcs B pe3ynbrare peakiiuii.

M(NH4 CI) = n*M = 0,2mo15*53,5r/momab = 10,71

Ortsert: 10,7t obpasyercst NHy4 Cl.

IIpaBuia cocTaBjieHUs] XMMUYECKHX YPABHEHHIi:

-HanuIuTe (GOpPMyIbl BEIIECTB, BCTYNUBIINX B PEAKIMIO, a MOCJIE CTPEJKH WM 3HAaKa PaBEHCTBA —
(OpMYyIIBI BEIIECTB, TIOJYUYECHHBIX B PE3Y/IbTATE PEAKIUY;

-(OopMyIBI B JICBOM 1 MPABON YACTAX YpaBHEHHS COSAMHHUTE 3HAKOM ILIIOC;

-IJIE TOTO 4YTOOBI KOJMYECTBO aTOMOB KaXJOTO JJIEMEHTa B JICBOM YacTH ypaBHEHHUS ObUIO pPaBHO
KOJIMYECTBY AaTOMOB KaXKJIOTO DJIEMEHTa B €ro MpaBOd YacTH, pacCTaBbT€ COOTBETCTBYIOIINE
KO3 (HULIUEHTHI.

VKaxute yCIOBHs TEUEHHUs peakluuil (TeMrepaTypa, AaBIEHHE, KaTalu3aTop, KOHLEHTpalus pea-
TUPYIOIIMX BEIIECTB U T. [I.).

3Has 3aKOHOMEPHOCTH POTEKAHUS PEAKIIUH, 3AMUIINTE TPOYKTHI:

-TIpU B3aUMOJICHCTBUU KHUCIIOTHI CO MIEJIOYBI0 MTPOAYKTAMH PEAKIIMH SBJISIOTCS COJIb U BOJIA,

-TIpY JIEHCTBUU CUJIBHOW KHUCIOTBHI Ha COJb CIa0O0M KHUCIOTHI 00pa3yroTCs CONb CUIBHOW KUCIOTHI U
citabast KHCII0Ta;

-IpYU  B3aUMOJCWCTBUU METAJJIOB, CTOAIIUX B PSAY HANpsOKEHUH 110 BOAOpOJa, C pa30aBIeHHBIMU
COJITHOM M CEpHOM KUCJIOTaMH BCerJa 00pazyroTcs BOAOPO U COOTBETCTBYIOIIAS COJIb;

-peakuii MEXJIy HOHAaMH B pPacTBOpax »HJIEKTPOJIUTOB MPAKTUUECKH BO3MOXHBI TOJBKO B CiIy4yae
o0pa3oBaHMs 0cajKa, ra3a Uiu BOJBI.

Peakuuu nonHoro oomena

JI7ist MOHHBIX PEeaKlUid BBIPAKEHUE «B MOJICKYJISIPHOM BHJIE», KaK U caMa 3aIiCh, SBISICTCS YCIOBHBIM.
Peaxkyuu uonnoz2o oo6mena NpoTEKAIOT J10 KOHIA B CIEAYIOIIUX CIydasx:

1).ecnu BhIMagaeT 0CajokK;

2).eciH BBIICIISICTCS T'a3,

3).eciu 0Opa3yeTcs MaIoJUCCOMUPYIOIIEe BEIECTBO, HATPUMEDP BOJIA.

Ecnu B pacTBOpe HET TaKMX MOHOB, KOTOPBIE MOTYT CBSI3BIBATHCS MEXKIY COOOM, peakiusi oOMeHa He
MPOTEKaeT 10 KOHIa, T. €. siBiserca oopatumoil. Ilpu coctaBneHun ypaBHEHHH TakuX peaklMid, KaKk U
MIPH COCTABJICHUU ypaBHEHUH JHUCCOIMANINU CIA0BIX ANEKTPOIUTOB, CTABUTCS 3HAK OOPATUMOCTH.

Uto0bl crienath BBIBOJ O MPOTEKAaHUU peaklMd HOHHOTO OOMEHa /10 KOHIIA, HaJl0 UCIOJIb30BaTh JaHHbIE
TaOJIUIIBI PACTBOPUMOCTH COJICH, OCHOBAHUHM U KUCIIOT B BOJIE.

AJITOPUTM COCTABJICHHS PeaKIUil HOHHOT0 00MeHAa MOKeT ObITh CJIeXYIOIIUM :

1.3anucats MOJIEKYJISIPHOE YPaBHEHHUE U PACCTaBUTh KO3 PUITUCHTEHI.

2.CocTaBUTh MOJHOE MOHHOE ypaBHEHHE C YYETOM JAMCCOIMAIMM U MCXOJTHBIX BEIIECTB, U MPOAYKTOB
peakiuu oOMeHa.
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3. ns modydeHus: COKpaméHHOW HOHHOW (OpMBI YpaBHEHUS COKPATHTh OJMHAKOBBIE HMOHBI J10 H
1ocje 3Haka paBeHCTBAa B ypaBHeHMH. Ko3(p(uuumeHTbl NOKHBI OBITh MHUHUMAIBHBIMH, a CyMMa
3aps1/10B MOHOB B JIEBOH ypaBHEHHsI TOJDKHA OBITh paBHA CyMME 3apsi0B HOHOB B ITPABOM YaCTH.

leilicTrBue

1. CocraBbTe ypaBHEHHUE B
MoJIeKyJIsIpHOM BHe. Mcnonb3ys Tabauiy
PacTBOPUMOCTH BEILIECTB, COCTABHTE U
3anuiuTe GopMyJibl BEIIECTB,
BCTYIAIOMIMX B PEAKIIHIO, A TAK XKe
coctaBbTe (POPMYIIbI 00Pa3yIOIIUXCS
BEIIIECTB.

B nonyyeHHOM ypaBHEHHH pacCTaBbTe
KO3 PHUIHUEHTHI. DTO ypasHeHue &
MOJLEKYNAPHOM BUOe.

2. CocraBbTe ypaBHEHHE B MOHHOM BHJIC.
Jl51ig 5TOTO MO TalNHIIe PACTBOPUMOCTH
MIPOBEPHTE KAXK0€ U3 YETHIPEX BEIIECTB B
yYpaBHEHUHU — PACTBOPUMO JI OHO — U MO
K101 popMyItoii mpocTaBbTe OYKBY «pP»
- PaCTBOPUMO WJIH «H) - HEPACTBOPUMO.
3. TlomHHTE, YTO CYIIECTBYIOT BEUIECTBA,
KOTOpBIE B MOMEHT UX MOJTY4YCHHUS B
pacTBope pacnasaloTcs Ha T'a3 U BOLY,
Harnpumep:

H2COs3 <=> CO2 + H20

H2S03 <=>S0O2 + H20

NH4OH <=> NHs + H20

4. Onpenenute GpopMyiy NPOIYyKTa,
YXOJAIIET0 U3 chephl peakinu (0CaaoxK,
ras, Boja - H20 unu BemiecTsa - He
AJIEKTPOJIUTHI).

5. ®opMynbl pacTBOPHMBIX BEIIECTB
pasyaraiiTe Ha MOHBI C y4ETOM
koa¢dutineHToB (KodhUIIUEHT nepea
(dhopmysoif BemecTBa MUIINTE K 000UM
MOHaM, Ha KOTOpPbIE JUCCOLIMUPYET
BEIIIECTBO) ¥ MHACKCOB (MHICKC,
OTHOCALINICS KO BCEMY HOHY — CTaHET
kod(durmentom). HepacTtBopumsbie nmu
rassl — OCTaBbTe 0€3 U3MEHEHUS, B
MOJIEKYJISIPHOM BHJIE.

6. IloMHHTE, UTO MOHBI — YACTHUIIBI C
3apsA0M, UX 3HauUeHue OepuTe U3 TaOJIUIIbI
PacTBOPUMOCTH BELIECTB. ITO HOIHOE
UOHHOE YpasHeHue.

7. Kak u B MaTeMaTHKe, IPUBEIUTE
0/100HbIE, TO €CTh COKpPATUTE
OJIMHAKOBbIE MOHBI B ITPABOM U JE€BOI
YacTsAX YpaBHEHHUS.

8. ®opMymbl OCTaBIIUXCS HOHOB U
BEULIECTB BBITUIINTE U

MIOJIYYUTE COKPAWEHHOE UOHHOE
ypasHenue.

Oopa3en ageiicTBusA

IMPUMEP Nel
1) BaCls + 2 AgNOs = Ba(NOs); + 2AgCl
p p p H

AQCI - xnopuz cepedpa, HEpaCTBOPHM, T.€. — OCAIOK,
Ha MOHBI HE TUCCOIIMUPYET.

3TO MOJICKYJISIPHOE YPAaBHEHHE PEAKIINU.

2) PacrBOpHMBIC BEIIECTBA TUCCOIMUPYIOT HA HOHBI.
VYuuteiBaeM K03()OUIUCHTHI U MHIEKCHI - CTABUM
uudpy nepen hopmyioit nona. He 3abbiBacm
3aIMCBIBATh 3apsi]] HOHA, KOTOPBI CMOTPUM B TaOJIHIIe
PacTBOPUMOCTH:

Ba**+2CIt+ 2 Ag*1 +2NOs ! = Ba?* +2NO3z 1 + 2AqClI
3) IpuBoaum mo100HbIE, T.C. COKpAIaeM
OJIMHAKOBBIC MOHBI B IIPABOM M JICBOM YacTIX
ypaBHEHHS, TIOJIy4aeM COKpaIllEHHOE HOHHOE
ypaBHCHHE:

2CI't+ 2 Ag*t = 2AqCI

WK

ClI't+ Ag*t= AgCl

Peaknust HOHHOTO OOMEHa MPOTEKAET JI0 KOHIIA, T.K.
IIPOMCXOUT CBA3BIBAHME KaTHOHOB Ag'l 1 aHnoHOB
CI"! B HepacTBOpHMOE BEIIECTBO XJIOPHJL cepedpa
AgCl

IMPUMEP Ne2

1) NaxCOs + 2 HNOs =2 NaNOs + H2COs3

O/MH U3 TIPOJTYKTOB PEAKIIUU — YroJbHAs

kuciora H2COz, B pacTBOpe OHa MTHOBEHHO
pacmiagaercst Ha okcup yriepoaa (IV) u Boxy —
MaJIOIUCCOLMUPYIOIIEEe BEIIECTRO, T.C. YyPaBHEHUE

peaKI_[I/II/I Hago 3allucaTh Tak:
Na2,COs3 + 2 HNO3 =2 NaNOs + CO» + H»0

p p p
2) 3amuineMm MoJHOe HOHHOE YpaBHEHHUE:

2Na*+C0O32+ 2H™1+2N032 = 2Na*t + 2NOs
3+ CO2 + H,0
3) 3ammmiem KpaTKoe HOHHOE YpaBHEHUE:

CO3%+ 2H* = CO, + H,0
PCaKLII/IH HNOHHOTI'O O6MCHa IMPOTCKACT OO KOHLA, T.K.
HpOI/ICXO)II/IT CBA3BIBAHUC Kap6OHaT'aHI/IOHOB nu
KaTUOHOB BOJOPOJa B MOJICKYJIbI YIJICKHUCJIOTO I'a3da 1
BOJIBI.
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ITopsinok BbINOJIHEHUS PadOTHI
3ananueNel Pemuure 3agaum (MpeaJioskeHHOr0 BaM BapHMAaHTA), UCHOJIb3YS NPHBEIEHHBbIH BbILIE
AJITOPUTM.
Bapuanr 1
1. B peakuuto ¢ azotnoit kucinotoit HNO3 Bcrynuiio 80 r ruapokcuaa narpus NaOH. Paccuuraiite maccy
oOpa3oBaBIIeics COJH.
2.Paccunraiite kakas Macca Kuciopoia oopasyercs mpu pasznoxkeHuu 108 T BoJbI.
3.CocTaBbTe ypaBHEHHE pEaKLUMUW TOPEHHMsS MarHUs M BBIYMCIUTE MacCy OKCHJla MarHus, KOTopas
10JIy4aeTCs IpU CropaHuu 24 r MeTauia.
4 PaccunTaiite 00beM BoJ0poa (H.y.) 00pa3yIOIIMICS IPH Pa3IoKEHUN 54 T BOJIBI.
5. CocraBbTe ypaBHEHHE peakiuu roperus ¢pocdopa (mpu 3tom monydaercs P2Os) u BEIYUCINTE, XBATHT
au 10 T kuciaopoaa Ha cxxuranue 6,2 T pocdopa.
Bapuanr 2
1. B peaknuto ¢ consHoit kucinoror HCI Berynuno72 r runpokcuna Hatpus NaOH. Paccuuraiite maccy
o0pa3oBaBIICHCS COIH.
2.Paccunraiite kakas Macca Bojopoja oopaszyercs npu paznoxeruu 200 T BOABI.
3.CocTraBpTe YpaBHEHHE PEAaKIMM TOPEHUS MAarHWs W BBIYMCIUTE MacCcy OKCHAA MarHusi, KOTopas
MOJIy4aeTcs Mpu cropanuu 46 T Merania.
4.PaccuuTaiite 00beM KHcIOpoaa (H.y.) 00pa3yIONIuiics mpyu pa3iokeHU! 72 T BOJBIL.
5.CocTraBbTe ypaBHEHHE peaklUu ropeHusi cepbl (mpu A3ToM nomydaercs SO3) U CKOIBKO HYXHO B3AThb
KHMCII0po/ia i cxkuranus 18 r cepsl.
Bapuant 3
1.B peakumro ¢ cepHoit kucinotoir HoSO4 Berynmno 40 T ruapokcuna Hatpusi NaOH. Paccunraiite maccy
o0Opa3oBaBIIEHCS COIH.
2.Paccumraiite kakas Macca BOJOpOa U KKCIIopoaa oOpa3yercs mpu paszinokeHuu 320 T BOJIBI.
3.Paccunraiite maccy okcuaa meau CuO, oOpasyromierocs mnpu paszioxeHun 49 r ruapoxkcuaa Meau
Cu(OH)z..
4. Kakoit o6bem Bojmopona (H.y.) moTpedyeTcst Ui MOJIHOTO BOCCTAaHOBJIEHUS MEIM U3 OKCHAA MEIH
Maccoi 8 T.
5.CoctaBbTe ypaBHEHHME peakiMM ropeHHs cepbl (mpu 3ToM mnosydaercs SO2) U CKOJIBKO HYKHO B3STh
KHCIIOpo/ia JUis CKUranus 36 T cepsbl.
Bapmuanr 4
1.B peakuuro ¢ Bomoi Bcrymuiio 56 T okcuaa Oapust BaO. Paccumtaiite maccy oOpa3oBaBIIerocs
BEIIECTBA.
2.B peaknuio ¢ dochoproit kucnororr HsPO4 Becrymmmo 60 r ruapokcuna kammst KOH . Paccuwmraiite
Maccy o0pa3oBaBILEiiCs COu.
3.CocTraBpTe YpaBHEHHE pPEaKIMM TOPEHWS MarHWs W BBIYMCIUTE Maccy OKCHAAa MarHus, KOTopas
MOJTy4YaeTcsi PU CrOpaHuu 72 T MeTala.
4.PaccuuTaiite 00beM BOJIOpo/a (H.y.) 00pa3oBaBIIErocs Npu B3auMOJIEHCTBUHU JIByXBaJIEHTHOTO JKele3a
Maccoii 112 r ¢ constHol kucnoroit HCI.
5.CocTaBbTe ypaBHEHHE peaklUu ropeHusi cepbl (mpu 3ToM nomydaercs SO2) U CKOJIBKO HYXHO B3AThb
KHUCJIOPOJAA JAJIsl CKUTaHus 48 T cepbl.
Bapuant S
1.Paccunraiite 00beM Bo10poa (H.y.), 00pa3yroIMics PU B3aUMOACHCTBUM 52 T alIFOMUHUS C COJISTHOM
kucioroit HCI.
2.B peakuuto ¢ cepHoii kucnotoir H2SO4 Berymuio 80 r xsopuaa G6apust BaClz . PaccumTaiite maccy
00pa3oBaBIIETOCS OCaJIKa.
3.CocTraBbTe ypaBHEHHE pEaKIMM TOPEHHUsS HATPUS M BBIUMCINUTE MAcCy OKCHJA MarHus, KOTopas
ITOJIy4aeTcsl IpHu cropanuu 46 r Merasua.
4.PaccunTaiite o0beM kHcaoposa (H.y.) oOpa3yrouuiics npu pazaoxeHun 146 T Boabl.
5.CocTaBbTe ypaBHEHHUE PEAKIINN TOpeHus yriepoaa (rpu 3ToM noiydaercss CO) U CKOIBKO HY>KHO B3STh
KHUCJIOPOAA JJIst CKUTaHus 52 T yriaepoja.
Bapuanr 6
1.B peakumio ¢ Bojoil Bcrymuiio 46 r okcuaa kaneius CaO. Paccumraiite maccy oOpa3oBaBuIerocs
BElIEeCTBA.
2.PaccuuTaiite, kakas Macca BOJAOPO/a U KUCIIOpoa odpa3yercs npH pasioxeHuu 320 T BOAbI.
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3.PaccunTaiite maccy okcuna amomunus Al2Osz, oOpasyromierocst npu pasioxeHud 88 T rHApPOKcHIa
amromuaust Al(OH)s.

4. Kakoii o6bem Bomopona (H.y.) mOTpeOyeTcs AJsi MOJHOTO BOCCTAHOBJICHUS MEAM M3 OKCHAA MEIH
Maccou 8 T.

5. CocraBbTe ypaBHEHHE peakiuu roperus Gocdopa (mpu 3rom nonydaercst P2Os) u BBIMUCINTE, XBATHT
au 10 r kucnopoaa Ha cxxkuranue S r ¢pocdopa.

3aganue Ne2. Ilpoaenaiite 1abopaTopHble ONBITHI, cO0JII0Iasi MPABUJIA TeXHUKH 0€30IIaCHOCTH B
Ka0uHeTe XMMUM.3aNMIIUTE B TA0JIMIY Pe3yJbTaThl HA0JII0eHUH U YPABHEHHUS COOTBETCTBYIOIIUX
peaknuii. CnenaiiTe BbIBOA M3 pPe3yJIbTATOB HA0II0ICHHS.

Ne | Yro 6pasm? Yrto genanu? Ha6aronennsi. BbiBoabI. Y paBHEeHUS
peaxuuit

1 Onbir  Nel: Peakuyuu, udywyue c¢ o00pazoeanuem
ocaoka.

B npobupky Haneilite 3-4mi pactBopa cyibgara
Mean(2) u n1o0aBbTe HEMHOTO PacTBOpPa THUIAPOOKCHIA
HaTpUAL.

Cocmaevme ypagHeHue npoucxoosiwjei peakyuu 8
MOJLEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM GUOe.
Obvscuume, nouemy 06paz08aics 0CaooK.

2 OnbiT Ne2: Peakuyuu, udyujue c vloesieHuem 2asa.

B mnpobupky nHaneilite 3-4Mn kapboHaTa HATpus H
n00aBbTE HEMHOTO PaCTBOPA COISTHOW KHCIIOTHI.
Cocmasbme ypasHenue npoucxoosujeli peakyuu 6
MONEKYAAPHOM, UOHHOM U COKPAWEHHOM UOHHOM BUOE.

3 OnbiTt  Ne3: Peakyuu, udywue c oo0pazosanuem
ManoouccoyuupyrouLezo eeujecmaad.

a)B omny mnpoOupky Haneiite 3-4MI TUIPOOKCHAA
HaTpus U 100aBbTe 2-3karnu GeHondranenna. PactBop
npuoOpeTaeT MaJIMHOBBIM I1[BET. 3aTeM MpuieiTe
pacTBOP COJSTHOM KUCIOTHI O 0OSCIIBEYMBAHUS.

6)B gpyryro mnpoOupky Hazjeite mnpumepHo 10mia
cynbdara Menu(2) u q00aBbTE€ HEMHOTO THIPOOKCH]IA
Hatpus. OOpasyercst roiny0oil ocalok T'MIPOOKCHIA
meau(2). Ilpuneiite B nmpoOUpKy CEpHYIO KHUCIOTY IO
pacTBOpPEHMS OCaKa.

Cocmasbme ypasHenus NpPoOUCXOOAWUX peaKyuti 8
MOJLEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM GUOe.
lloscnume, nouemy 6 nepeou npobupke HpPOU3OULIO
obecygeuusanie, a 60 6MOPOLL — pacmMBOpeHuUe 0CAOKA.

3.JlaiiTe OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.

1. Kak hopmynupyercst 3aKOH COXpaHEHUs] MacChl?

2. YUTo Takoe XMMHUYECKOE YpaBHEHHE?

3. Kaxk Ha3pIBatoTCs uncna nepes GopMyaaMu B XUMUYECKUX YPaBHEHUX?
4. Kakwue BbI 3HaeTe GOpMYITbl KOJTUYECTBA BelecTBa?

5. Kakue TuIbl XUMUYECKUX PEAKIMI BaM U3BECTHBI?

6. Kakue peakiuy Ha3bIBalOT HOHHBIMU PEAKIIUSMHE?

7. B xakux ciaydasx peakii HOHHOTro oOMeHa UIyT /10 KoHIa?

Conep:xanue oT4yeTa
3anuumure B TeTPaAb sl NPAKTUYECKUX 3aHATHIA:
1. HaumeHnoBaHue padoTsl, HeJb padoThl.
2.Xoxa paboTtbl: 3anucath GopMyJHpPOBKY 3amaHusi Ne 1 u pemiuTh 3aJa4d B B COOTBETCTBUM €
o0pasuom.
3.0dopMuTh pe3yabTaThbl J1a00PATOPHBIX ONBITOB, COCTABbTE YPABHEHHS MPOUCXOASIIINX PeaKIuii
B MOJIEKYJISIPHOM, HOHHOM M COKPAIIICHHOM MOHHOM BHJIE .
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4.Cnenatb BbIBOJ K padoTe.
5.I1puBecTH 0TBETHI HA 3aJaHUSI KOHTPOJILHBIX BONPOCOB.

WuTepHeT pecypcsl:

Buxkunenus

HNHuTtepuer-6mbmmoTeka

www.chem.msu.su (DnekrpoHHass OMONIMOTEKa MO XUMHUHM). Www.enauki.ru (MHTEpHET-U3JIaHUE IS
yuntenel «EcTecTBeHHbIe Haykn»). www.lseptember.ru (Mertoaudeckas rasera «llepBoe ceHTIOps»).
www.hvsh.ru (xypran «Xumus B mkose»). www.hij.ru (kypHan «XuMHs ¥ KH3HBb»). WWw.chemistry-
chemists.com (3JEKTPOHHBIN KypHAT «XUMUKH U XUMHUS).

IIpakTuuyeckoe 3ansaTue Ned PenreHue npakTUYeCKUX 3aJaHUM MO KiaaccuPuKAIMU,
HOMEHKJIATYpe M XHMHYECKHM (POpMYyJaM HEOPraHM4YeCKHMX BelIeCTB Pa3JIHYHBIX
KkjaaccoB. HaeHTMPuUKanMs HEOPraHMYEeCKHX BeEHIECTB C  HCIOJb30BAHHMEM
XapaKTEePHbIX KAYeCTBEHHBIX PeaKuuil.

Heas paGoTrbl: YrayOuTh NOHATHE O KiIacCH(DHUKAIIMU,HOMEHKJIAType U IpaBHIaX COCTABJICHUS
HEOPraHWYECKUX BEIIECTB; MOBTOPUTh M 3aKPENUTh HA NPAKTUKE CBEICHUS O Pa3JIMYHBIX THUIAX
peaKkIMsIX, COBEPIICHCTBOBATh HABBIKM COCTABJIICHUS YpaBHEHUW peakluuil yMeTb HJICHTU(PHUIIUPOBATH
HEOpPraHWYEeCKHUe BEIIECTBA C UCIOJIb30BAHUEM XapaKTEPHbIX KAaU€CTBEHHbBIX PEAKIIUH.

Oo6opynoBanue: «Ilepuognueckass  cucrema  xumuyeckux  sneMeHtoB  [[.M.MenaeneeBay,
«PacTBOpUMOCTh KHCJIOT, COJIEM M OCHOBaHUW B BOJE», «IJEKTPOXMMHYECKUM psAJl HaMpsHKECHUN
METaJUIOBY, «Psi1 37IeKTPOOTPUILIATEIEHOCTH HEMETAIIOBY, IITATUB C HAOOPOM MTPOOUPOK, ACPIKATEITH
BemecTBa:pacTtBopel: HuUTpata cepeOpa, Xjopuja HaTpus, kKapOoHaTa KaybIHs, XJIopuaa Oapws,
KapOoHaTa HaTpuUsl, COISTHOM KUCIOTHI, CEpHON KUCTOTHI, (heHOIPTATCHH,TaKMYC.

Kparkue Teopernueckue cBeeHHA
Kunaccndukanus c10KHbIX HEOPraHUYECKUX BelleCTB.

Bce sewgecmea oenamces na 2 epynnoi:

IIpocTbie BemecTBa. MONEKyNbl COCTOSAT M3 aTOMOB OJHOIO BUAA (aTOMOB OJHOTO 3JieMEeHTa). B
XUMHYECKHX PEaKIHUsAX He MOTYT pas3jiaraThCsi ¢ oOpa3oBaHmeM Japyrux BemiectB. Hampumep: Hz, O:
ChoxHble BemecTsa (WM XMMHYECKHE COeIMHEHMs). MOJIEKysbl COCTOST U3 aTOMOB Pa3HOTO BHUJA
(aTOMOB pa3IMYHBIX XUMUYECKUX DJIEMEHTOB). B XMMHUECKUX peakIUsaxX pasjiaratoTcs ¢ 00pa3oBaHUEM
HeCcKoJbKuX Apyrux BemectB. Hampumep: NaOH, BaCl:

Kaaccndunkanns HeopraHn4ecKux BemecTs

BEIIECTBA ITpurioxKerte 1
ITPOCTBIE CJIOKHBIE
BEIIECTBA BEINIECTBA
|
¥ |
MeTa bl HeMeT arLmbkI OKcHOBLI T'Hap oKcHabI : Com
|
|
Fe Na, Cu, Al ... H, d,C s, .. NaO NOgCu0, ., : < v S
= s | ‘ HopmaneHEIe ‘ ‘ OcHOEHEIEe ‘ Kucnsie ‘
|
: NaS0, Kd, Cu(OH)Cl, Zn(HCO,),
| NHNO,.. [Fe(OM)1SO,  ajro),
O
| 4 |
AmdoTepHbIE : KronoTbl KHoiotbl :
OcHoBaHHA THAP OKCHBI | | | KMCTIOp 0ficOfiepika feckric/iopo :
| e fHbIe i
| |
777777777777777777777777 |
NaOH, Ca(OH), Al(OH),, Be(OH),, HNO, H,5O, HdI, HBr, H,S,
NH,OH, ... Zn(CH),, ... H,CO, ... HCHN, ...
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O0mas xapakTepucTHKA OKCHI0B

Oxcuabl — 3TO CIIOXKHBIE BEIECTBA, COCTOSIIHME M3 aTOMOB JIBYX 3JIEMEHTOB, OJHWH U3 KOTOPHIX —
KHCIIOPOJI CO CTENEHBIO OKUCIICHHUS -2.

B 3aBucuMoCTH OT BTOPOT0 3JIEMEHTa OKCUIbI IPOSBISIOT Pa3Hble XMMUUECKHE CBOMCTBA.

JIBOliHbIE OKCHJBI — 3TO HEKOTOpbIE OKCHUJIBI , OOpa30BaHHBIC AIEMEHTOM C Pa3HbIMU CTEHEHSIMHU
okucnenus. Hampumep, MarueTut (MarHUuTHBIN xkene3Hsk) FeO-FeoOa.

OCHOBHBIE OKCHIbI — 3TO OKCHIBI, OOJIAAIONINE XapaKTePHBIMU OCHOBHBIMH CBOMcTBamu. K HuM
OTHOCSIT OKCHJIbI, 00pa30BaHHbIE aTOMaMU MeTAJJIOB CO cTeNneHbl0 okuciaeHusi +1 u +2. Hanpumep,
okcua mutust Li2O, okenp xenesa (I1) FeO.

KucnoTHble OKCHABI — 3TO OKCHJIBI, XapaKTepU3YIOUIHeCcs KUCIOTHBIMU cBoicTBaMu. K HUM oTHOCST
OKCH/JIbI, 00pa30BaHHbBIC aTOMaMH METAJJIOB €O CTeNeHbI0 OKHCJIeHus +5, +6 u +7, a Takke aToMaMu
HEMETAJIOB C JII000ii cTenenbio okucienusi. Hanpumep, oxcun xmopa (1) Cl20, oxeun xpoma (VI)
CrQOa.

AM@oTepHble OKCHIBI — 3TO OKCHUIbI, XapaKTePU3YIOIIMECS ¢ OCHOBHBIMH, U KHUCIOTHBIMH
CBOMCTBaMU. ITO OKCHJBI METAJUIOB CO CTENEHBIO OKHUCIEeHMS +3 U +4, a Takke 4YeThIpe OKCHIa CO
crereHpio okuciaeHus +2: ZnO, PbO, SnO u BeO.

Hecoseo0pa3yomme 0KCHIBI HE TIPOSIBISIOT XapaKTEPHBIX OCHOBHBIX HJIM KUCJIOTHBIX CBOMCTB, UM HE
COOTBETCTBYIOT ruapokcuabl. K HeconeoOpasyromum otHOCcAT yeThipe okcuna: CO, NO, N2O u SiO.
Anzopumm onpedenenus muna oKcuoa. CHaA4aJIa ONpeseisieM, Kakol 3J€MEHT 0o0pa3yeT OKCHA —
MeTaJL1 WK HeMeTasl1. Eciiu 5To MeTasi, To onpezesnseM CTeNeHb OKUCIICHHUS, 3aTeM OIpeiesieM THIT
okcuaa. Ecnu 3To HEMeTal1, TO OKCUJT KUCTIOTHBIN (€CJIM 3TO HE HMCKIIOUEHUE).

Kaxxnomy coneoOpasyroiieMy OKCUIy COOTBETCTBYET MHMAPOKCHUI:

OCHOBHOMY OKCHJIYy COOTBETCTBYET T'MIPOKCH OCHOBAHMUE,

KHCJIOTHOMY OKCHAY COOTBETCTBYET THJIPOKCH]I KHCJIOTA,

aMm(oTepHOMY OKCHY COOTBETCTBYET aM(POTEPHBIIi THAPOKCHI.

Hanpumep, okcun xpoma (II) CrO- ocHOBHBINM, eMy COOTBETCTBYET THMAPOKCUA OCHOBaHue. Dopmyiy
THAPOKCHIA JIETKO TOJIYYUTh, MPOCTO J00AaBUB K MeTany rumapokcuanyro rpynmy OH. Ilomywaewm:
Cr(OH)2. Oxkcua xpoma (IIT) -Cr03 — amdoTepHbIid, eMy COOTBETCTBYeT aM(DOTEPHBIA THIPOKCHII,
KOTOPBI, B 3aBUCIMOCTH OT PEAKIIUU, MOXET BBICTYIATh U KaK OCHOBaHUE, u Kak kuciora: Cr(OH)sz =
HCrO2. ®opmyny KHUCIOTHI BBIBOAUM, HpocTO no0aBisAs K (opmyne okcuaa Boxy: Cr203+H20 =
HoCr204, 1 nenmuM Bce wHACKCH B opmysie Ha 2, ecnu oH He paBeH 1: HCrO,. lanHOW Kumciore
COOTBETCTBYET KHCIOTHBIM ocTaTok XpoMuT-uoH CrOz . Okcun xpoma (VI) — KHCIOTHBIH, emy
COOTBETCTBYET THApoKcH I kKuciora HoCrOs, i KMCITOTHBIH 0cTaTOK XpomaT-HoH CrOs2",

Anzopumm nazeanus 0KCuoo0a:

Ykazanue eéanenmnocmu snemenma ¢ cnyuae eé nepemennocmu

Haszeanue snemenma+ Cnoso «Okcuoy»

OO0mas xapakTepucTHKa COJIeH.

CoJi — CJIOKHBIE BEIECTBA, COCTOSIIME W3 KaTHMOHA Merauia (WiM woHa amMoHus NHs") w anwona
KHCIIOTHOTO OCTaTKa. Takke COJSMHU Ha3bIBAIOT BEIIECTBA, KOTOPHIC MOIYT OBITh IMOIYYEHBI IPU
B3aMMO/ICHCTBUY KUCIOT U OCHOBAHWH C BBIJICIICHUEM BOJIBI.

Ecnu paccmarpuBarh €O, Kak MPOAYKTbI B3aMMOIEHCTBUS KHCJIOTHI H OCHOBAHUSI, TO COJH JICIAT
Ha CpelHHe, KMCJIbIe 1 OCHOBHBIE.

Cpennue coJiM — MPOIYKTHI TIOJHOTO 3aMEIICHUsI KATHOHOB BOJIOPO/Ia B KHCJIOTE HAa KATHOHBI METaslia
(manpumep, Na2CO3z, K3POs).

Kuciible cotm — TPOAYKTHI HEMOTHOTO 3aMEIICHUS KaTHOHOB BOAOPOAAa B KHCIOTE Ha KATHOHBI
metaiios (manpumep, NaHCO3, KoHPOy).

OCHOBHBIE COJIM — TPOAYKTHI HEMOJHOTO 3aMEIICHHs THUAPOKCOTPYINI OCHOBAHHS HAa AHHOHBI
KHCJIOTHBIX OCTaTKOB KUCIOTHI (Hampumep, mainaxut (CUOH)2COs).

ITo yKc/Iy KATHOHOB M AHHOHOB COJIU PA3JEISIOT Ha:

IIpocThie cOIM — COCTOSIIME W3 KATHOHA OMHOTO THIA M aHHOHA OJHOrO THMA (HANPUMEP, XJIOPHUJ
kanbims CaCly).

JIBOiiHbIE COJIM — 3TO COJIH, COCTOSIIINE U3 JBYX WIH 0oJjiee pa3HbIX KaTHOHOB M aHHOHA OJHOTO THIA
(manpumep, amomoxkanuesbie kBacibl — KAI(SO4)2).
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CMelIaHHbIE COJIH — 3TO COJH, COCTOSIINE M3 KATHOHA OJHOTO THIA W JBYX HIH 0ojiee aHHOHOB
pasHoro Tuna (Hampumep, xiaopua-runoxioput kaasius Ca(OCI)CI).

I[To cTpyKTYpHBIM OCOOCHHOCTSIM BBIICIISIOT TAKIKE THAPATHBIC COJTU U KOMILJICKCHBIC COJTH.

I'napatHbie cosm (KPUCTAUIOTHAPATHI) — 3TO TaKHE COJM, B COCTAaB KOTOPBIX BXOIST MOJICKYJIbI
KPHUCTAJUIM3AIOHHOM BOJIbI (HAmpuMmep, nekaruapar cyibgara Hatpus NazSOa4-10 H20).

KoMIuIeKCHbIE COJH — DTO COIM, COAEpIKallde KOMILIEKCHBIM KAaTHOH WIM KOMIUIEKCHBIA aHUOH
(K3[Fe(CN)s], [Cu(NHS3)4](OH)2).

OO0mas xapakTepucTHKa KUCJIOT.

Kuciorbel — clloXHBIE BeIIECTBA, KOTOpbIE MPH TUCCOLMALMU B BOAHBIX pPacTBOpax oOpa3yroT B
KaueCTBE KATHOHOB TOJBKO HOHBI H.

Knaccupukauus Kucaor

Kuciaorsl
OTHOOCHOBHbIE JABYXOCHOBHbIE TPEXOCHOBHbIE
HCI, HBr, HI, HNO3 H2COs3 ,H2S H3PO4, H3zBO3

[To comepkaHWIO aTOMOB KHCJIOPOAA KHCIOTHI JACISAT Ha 0€CKUCJIOPOAHbIe (HAmpuMep, COoJisTHas
kuciora HCI) u kucinopoacoaep:xkammue (Hanpumep, cepras kuciora HoSOy).

Haubonee mone3Ha B MIKOJIBHOM Kypce KiIacCH(UKAIMs KHUCIOT 1O CHIE W YCTOWYMBOCTH. [lo cuiie m
YCTOWYMBOCTH KHCIIOTHI JICIIST HA:

CuiibHbIe KHCI0THI. K HUM OTHOCSTCS:

- 6eckucnopomusie kucinotel: HCl, HBr, HI. Ocranapabie OGeCKHUCIOPOIHBIE KHCIOTHI, KOTOPHIE
BCTPEUAIOTCS B IIKOJILHOM KypCe, KaK IIPaBHIIO, CTa0bIe.

- HEKOTOPBIE BhICcIIHE Kucaopoacoaepskaiiue KuciaoTel: H2SO4, HNO3, HCIO4 u np.

Cnaoble kucjaoThl. K HUM oTHOCSTCS:

Caabbie u pacTBopuMble KUCJIA0THI: 3T0 H3PO4, CH3COOH, HF u np.

JleTyune WM HeyCTOWYMBBIE KHCJIOTHI: H2S — cumraem B peaknusx, 49to 310 ra3; H2CO3 —
pacmanaercs B peakuusax Ha Boay u okcua: H2COs3=H20 + CO21; H2SO3 — pacnagaercss Ha Bogy U
okcua: H2SO3=H20+ SO21.

HepacrBopumbie B Boae kuciotbl: H2SiO3, H3BO3 u HekoTopbIe Apyrue.

WuTepecHas TeXHUKA OBICTPOTO ONPEAeNICHUS CHITBI KUCIOTHI 110 YHCITy aTOMOB BOJIOPOJIa U KHCIIOPO/a B
MOJIeKYJie KUCIOThL.. Bbrumtaem u3 uyucna aromoB O B Moseky-ne uncio aromoB H. Ecnu momydaem
YUCIIO 2 WK 3, TO Kuciiota cunbHasA. Eciu 1 i 0 — 1o KHciora ciadas.

O0mas xapakTepucTHKAa OCHOBaHUH.

OcHoBaHusl (OCHOBHBIE THJIPOKCHJIBI) — 3TO CIIOKHBIE BEIIECTBA, KOTOPBIC MPU JUCCOITUAIIUN B BOTHBIX
pacTBopax B KaueCTBE aHMOHOB (OTPHIIATEIHHBIX HOHOB) 00PA3yIOT TOIBKO TUAPOKCHUI-HOHBI OH .
OcHoOBaHWMsI JICJIAT Ha paCTBOPHMBIE B BOIC (IEJI0YH), HEPACTBOPUMbIE OCHOBAHHS M Pa3Jiararoiimecs
B BoOJI€E.

Knaccupukauus ocHoBaHUH

PactBopuMbIe OcHOBaHMS (IIEI0YH) HepactBoprmbie OCHOBaHUS
OO6pa3oBaHbI:

1).llenounsiMu MeTamiamu (| rpymmna rmaBHas MOATPYIINa)

2)menounsivu Metautamu (Ca, Ba,Sr) Bce ocTtanbHbie OCHOBHBIE THAPOKCHIBI

3) * x menodyam Takxke oTHocutcs ruapokcua tamms (I).
BoaHblil  pacTBOp 3TOr0 COEAMHEHUS HMMEET SBHO
BBIPAKEHHBIN IEJIOYHOM XapakTep.

K pazaarawmmmcst B Boje (HeyCTOWYMBBIM) OCHOBAHHUSIM OTHOCSAT THAPOKCH]] aMMOHUS, THAPOKCHU]]
cepedpa (I), rugpokcua menu (I). B BomHOM pacTBOpe Takue COSAMHEHUS MPAKTHUYECKH HEOOpaTUMO
pacmagarTcs:

NHsOH = NHs + H20

2AgOH = Ag20 + H20

2CuOH = Cu20 + H20

Taxoxe OCHOBaHUS JCJIST MO YKCITY THAPOKCUIHBIX TPYIII HA!

onHokucJa0THBIE (Hampumep NaOH);
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aByxkucjaoTHbie (Hanmpumep Ca(OH)»);
TpexkucjaoTHbie (Hanpumep Fe(OH)3).
Anzopumm Ha36anus OCHOBAHUIL
T'uopoxcuo+ Kamuon memanna = ocnosanue

IMopsinok BbINOJTHEHUSI PA0OTHI
1.Beinosinnre 3aaanus (MpeaJiosKeHHOTO BAM BApHAHTA):
3ananueNel PacnipenesuTs BelecTBa Mo KJaccam.
3apanueNe2 CocraBuTh (hopMyJibl BellleCTB 10 HA3BAHUIO.
3aganueNe3 /lonmucarb ypaBHeHHs] XMMHUYECKUX PeaKkUuil, paccTaBUTh KOI(PPUUUEHTbI, HA3BATH
BCe BellleCTBA, YKa3aTh THII XUHMHYECKOI peakIuu.
3ananneNe4 CocTaBUTHL YpPaBHEHHSI peakUUil, COOTBETCTBYIOIIHE CXeMaM,yKa3aThb THII
XHMHUYECKOH peakumu.

BapuantNel
1).Pacnipenenure BemecTBa Mo Kiraccam: OKCHIBI, KHCIIOTBI, COJIM, OCHOBaHUs. HazoBuTe ux.

P,0s, KCI, HCI, Na:SOs Ba(OH)2, SOz, H2S, Al2S04)3, NO2, Mn(OH),, FeCls

2).CoctaBbTe (OpMYIBI BEIIECTB: @) HUTPAT LIUHKA 0) XJIOPUJ AIFOMUHUS B) CYIbGUI KaIUs

r) ammuaka 1) rugpokcun sxenesa (1)

3).Jlonucath ypaBHEHUS XMMHYECKHX PEaKIMi, pacCTaBUTh KOI(D(MHUIIMEHTHI, Ha3BaTh BCE BEICCTBA,
yKa3aTh TUI XUMHYECKON peaKInu:

a) Cu(OH), = B) CO2+H20=

0) Li OH +H2S04 = r) HCI+ Mg =

4) CocTaBUTh YpaBHEHHUS PEaKIMi, COOTBETCTBYIOIIHE CXEMaM,yKa3aTh TUI XUMUYECKOU PEaKIUu:

Ca— CaO — Ca(OH)> — Ca(NOs3)2

BapuantNe2
1).Pacnipenenute BemiecTBa Mo Kjiaccam: OKCHIbI, KUCIOTHI, COJIM, OCHOBaHus. Ha3oBute ux.

CaS04, HNO3, MgO Fe(OH)s Cas(POs)s H2.CO3 KOH CuO Zn(NOs)2 AI(OH)s HgCl:

2).CoctaBbTe (hOpMYIIBI BEIIECTB: &) yrapHOTro raza 0) rUJAPOKCHUJI MapraHia B) KapOoHaTa Kasiusl

r) xJ0puaa Maraus 1) hochara Kanbius/

3).Jlonucath ypaBHEHUs] XMMHYECKHX PEaKIMi, paccTaBUTh KOA((UIMEHTHI, HAa3BaTh BCE BEIIECCTBA,
yKa3aTh TUI XUMHUYECKON pPeaKLnu:

a) Fe(OH), =" B) SO2+H20=

0) HNO3z +Mg(OH). = r) H2SO4 + Mg=

4) CocTaBUTh YPaBHEHUS PEaKIIMil, COOTBETCTBYIOIIME CXEMaM,yKa3aTh TUIT XUMUYECKOW PEaKIHu:

Ba — BaO— Ba(OH),— BaCl;

BapuantNe3
1).Pacnipenenure BemecTBa Mo Kiaccam: OKCUJIBI, KUCIOTHI, COJIM, OCHOBaHUs. Ha3zoBuTe ux.

CaCOz KOH H>SOs CuO NaO Ba(OH). K>S Fe(OH)s NaCl NaOH K,COs

2).CocTtaBbTe (POpMYJBI BEUIECTB: a)yrJEKUCIOrO Ta3a) O)HUTpAT KalbIUs B)IHIPOKCHIA ITUHKA
r)kapOonara kanusi g)okcun cepsi (VI1)/

3).Jlonucath ypaBHEHUsS] XMMHYECKHX PEaKIWH, paccTaBUTh KOA((UIMEHTHI, HAa3BaTh BCE BEIIECTBA,
yKa3aTh THIT XAMHYECKOH PEAKIIUH:

a) Sn(OH), = B) SO3+H20=

0) Fe(OH), +H.SO4 = r) H2SO4 + Ba=

4) CocTaBUTh YpaBHEHUS PEaKIUi, COOTBETCTBYIOIIME CXEMaM,yKa3aTh TUIT XUMUYECKOW PeaKIHu:

Mg —-MgO— MgCl, — Mg(OH):

BapuantNe4
1). PacnipeenuTe BeriecTBa 1Mo KiaccaM: OKCHJIbI, KUCIOTBI, COJIH, OCHOBaHUs. Ha3oBuTe HX.

Al2(SO4)3 H2SO3 Na,COz BaO CO2 Cr(OH)s ZnSOs4 SOz HCI K2SOs H3zPO4

2). CocraBbTe (OpPMYJIBI BEIIECTB: a)rallleHO U3BeCcTH 0)okcH Kanmbis B)docdar sxenesa(ll)

r)okcun xenesa(lll) m)xmopun nunkal

3).lomucars ypaBHEHUS XMMHYECKUX PEaKIMid, PacCTaBUTh KO3()(UIMECHTHI, HAa3BaTh BCE BEIIECTBA,
yKa3aTh THII XAMHYECKOMN PEaKIIUH:

a) Fe(OH)s =" B) N20s+H20=

0) NO3+Cu(O H). = r) HoSO4 + Zn =
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4) CocTaBUTh YpaBHEHUS PEAKIMi, COOTBETCTBYIOIIME CXEMaM,yKa3aTh TUI XUMUYECKOW PeaKIHu:
Fe— FeO— FeCl,— Fe(OH):

BapuantNeS
1).PacnipenenuTe BemecTBa o Kjiaccam: OKCHIbI, KUCIIOTHI, COJIM, OCHOBaHus. Ha3oBuTe ux.

HBr Cl,07 FeCls NaOH HCI HgCl, Zn(NO3z BaO Cu(OH)2 P20s H2SO4

2)CoctaBbTe (HOpMYJIBI BEIISCTB. a)IHAPOKCHIA IIMHKA O)HETalleHOW HW3BECTH B)HHWTpPATa CBHHIIA
r)cuinkara Hatpust g)okcuaa meau(l)/

3).Jlonucath ypaBHEHHUsS] XMMHYECKHX pEaKIMi, paccTaBUTh KOA(GUIMEHTHI, Ha3BaTh BCE BEIIECTBA,
yKa3aTh TUI XUMUYECKON peaKInu:

a) AI(OH); =" B) P20s+H0=

0) HCL+ Fe(OH). = r) HCI+ Zn=

4) CocTaBUTh YpaBHEHHUS PEaKIMil, COOTBETCTBYIOIIME CXEMaM,yKa3aTh THUIT XUMUYECKOU PeaKIUu:

CuO —CuCl;— Cu(OH)>— CuO

BapuantNe6
1). Pacnipeaenute BeriecTBa 1Mo KiaccaM: OKCHJIbI, KUCIOTBI, COJIM, OCHOBaHUs. Ha3oBuTe HX.

CO2 SnCl; SOz FeCl, ZnO AgNOs MgSO4 Ca(OH). HNOs FeS N20s

2). CocraBbTe (GOpMYJIBI BEIICCTB: a)IHIPOKCHIA MarHus O)Cyiab(ura HATPHsI B)HUTpATa AJTFOMUHUS
r)kapbonara Hatpus J)okcuaa yriaepona(IV).

3).Jlonucath ypaBHEHUsS] XMMHYECKHX PEaKIMi, paccTaBUTh KOA((GUIMEHTHI, HAa3BaTh BCE BEIICCTBA,
yKa3aTb TUI XUMHUYECKON pPeaKLuu:

a) Zn(OH), = B) NO2+H.0=

0) H2SO4 + Cu(O H)2= r) HCI+ Al =

4) CocTaBUTh YPaBHECHUS PEAKIIMi, COOTBETCTBYIOIIME CXEMaM,yKa3aTh TUI XUMUYECKOW PEaKIHu:

ZnO — ZnCl,— Zn(OH)2 — ZnO

2. Tpoaenaiite J1a60paTopHbIe ONBITHI, CO0JII0Aasi IPABUIA TEXHUKH 0€3011aCHOCTH B KafuHeTe
XHMHH..3anuIMTe B TA0JIMLY Pe3y/JbTaThl HA0IIOACHUI U YPABHEHHUS COOTBETCTBYHOLINX
peakuuii. CnesiaiiTe BLIBOJ U3 pPe3yJIbTATOB Ha0/II0/1CHHS.

Ne | Yro 6panu? Uro nenanu? Ha0nronenuns. BoiBoabl. Y paBHeHust
peaxkuui

1 OmnbiT Nel: Kauecmeennan peakuyusa na oonapyicenue
cynvpam-uona SO, >

B npobupky naneiite 3-4mn pactBopa xjopuaa Oapus
(2) u toGaBbTE HEMHOTO PACTBOPa CEPHOM KUCIIOTHI.
Cocmasbme ypasHenue npoucxoosueti peakyuu 6

MOJLEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM BUOe.
Obvsacuume, nouemy oopazo8ancs 0Cadox.

2 OmnbiT Ne2: Kauecmeennan peakyusa na oonapyscenue
kapoonam-uona CO;>

B npobupky Haneiite 3-4mn kapOoHaTa HATpUs H
n100aBbTE€ HEMHOT'O PacTBOpa COISTHONW KHCIIOTHI.
Cocmaebme ypaenenue npoucxoosiyeu peakyuu 8
MOJIEKYIAPHOM, UOHHOM U COKPAUWCHHOM UOHHOM 8UOe.

3 OmnbiT Ne3: Kauecmeennan peaxkyusa na oonapyscenue
xnopuo-uona Cl-

B npobupky Haneiite npumepHo 3-4mn  HUTpaTa
cepebpa u 100aBbTE€ HEMHOIO pacTBOpa COJISHOM
KHCJIOTHI.

Cocmaebme ypagneHue npoucxoosiyel peakyuu 8
MONEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM 8UOe.

3.JlajiTe 0TBeTHI HA KOHTPOJIbHbIE BONMPOCHI.
1.Kakyto ¢popmyiy UMEIOT coJia U YIIIEKUCIIBIH ras3.
2. CocraBbte cxemy «lIprumMeHeHne COMbI B JOMAIITHEM XO035HCTBEY.
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3.B onHO# KHUTE OAWH MUCATENb - (JaHTACT HAMTUCAII, YTO €CIIM YaHUK C BOJION OYCHB JIOJITO KHUIISITUTh
Ha IUIUTE, TO MMPOU30MIET B3pPhIB, TaK KaK BOJIa pa3jiaraeTcsi Ha BOJOPO. U KUCTOPOa. MOXKET U TaKoe
OBITL?

4.TTouemy mraxtepsl B 3anaaHoit EBporie u Ha Pycu B mpekHHE BpeMeHa, CITyCKasICh B IIaXThl, Opaju C
co00if kaHapenky?

5.B Uranuu, 61u3 Hearmons, umeeTcs «cobaubs nemepa», B KOTOPYIO U3 PACIISIMH B TOPHBIX MTOPOax
MOCTyMAeT yriaeKucibiid ra3. [louemy nmpu Bxojie B Iemepy Jiroael ¢ cobakaMmu, )KHBOTHBIC THOHYT, a
JIFOAM OCTAIOTCSI HEBPEIUMBIMU ?

Conep:xkanue oTyera
3anummTe B TETPaab Il NPAKTHYECKUX 3aHATHIA:
1. HammeHoBaHHe padoThI, eJIb PaGOTHI.
2.Xoa padoThl: BBINOJIHUTE 3aJaHus (NMPeAJI0KEeHHOT0 BaM BapHaHTa): 3anucaTb GopMyJIHPOBKY
3a/IaHUI ¥ BBITIOJTHUTH YIPAsKHEHUS.
3.0¢opMuUTH pe3yJbTaThl 1a00PATOPHBIX ONBITOB, COCTABbTE YPABHEHUS MPOUCXOISIIIMX PeaKIHii
B MOJIEKYJISIPHOM, HOHHOM M COKPAIllleHHOM HOHHOM BHJIE .
4.Cnenatb BbIBOJ K padoTe.
5.I1puBecTH 0TBETHI HA 3a]aHUSI KOHTPOJIBLHBIX BOIPOCOB.
HNuTepHeT pecypcebl:
Buxunenus
WuTepHer-6ubnmmoreka
www.chem.msu.su (DaexkTpoHHas OuOIMOTEKa MO XUMHM). WwWw.enauki.ru (MHTEpHET-U3JaHHUEe s
yaureneil «EcTecTBeHHbIE Haykm»). Www.lseptember.ru (MeTomuueckas razera «llepBoe CEHTIOPS»).
www.hvsh.ru (kypHan «Xumus B mkomuey). www.hij.ru (kypHan «XuMusi U KU3HbY). Www.chemistry-
chemists.com (37eKTPOHHBIH KypHAT «XUMHKH U XUMUS).

IIpakTuueckoe 3ansatue NeS. HomeHkiiatypa, cocraBjieHHMe CTPYKTYPHBIX (popmy.a
OPraHMYeCKMX BelleCTB OTAeJbHBIX KJAacCOB, HCIOJb3ys HMX Ha3BaHHUA 110
CHCTEMATHYECKO! U TPUBUAJIBbHON HOMEHKJaType. Pacuersl npocreiineit popmyJibl
OPraHuYecKoOil MOJIEKYJIbl, HCXOAS U3 3JIEMEHTHOTro coctasa (B %).

Heab pa6oThl: yriyOUTh MOHITHE O KIaCCU(PUKAIIMU,HOMEHKIATYpe | MPaBHJIaX COCTABICHUS MOTHBIX
U COKpAILlEHHBIX CTPYKTYPHBIX (POPMYJ OpraHMYECKHUX BEIIECTB; MOBTOPUTH U 3aKPENUTh Ha MPAKTHUKE
YMEHUSl Ha3bIBaTh OPraHUYECKHE BIIECTBA [0 CHUCTEMATHUYECKOW M TPUBUAIBHOM HOMEHKIATYpE;
COBEpIICHCTBOBATh HAaBBIKM peIlaTh 3aJauyd Ha paccyeTbl MpoocTeiliield ¢(opMyibl OpraHHMYEcKO
MOJIEKYJIBI , UCXO/JISl U3 AIIEMEHTHOTO cocTaBa (B %).

Oo0opynoBanme:«llepuognueckas cucrema xumudeckux osnemeHToB J[.M.MenneneeBa», Ttabnuma
«["omonoruueckuit psa MpenesbHBIX YIIEBOJOPOJOB (aJKaHOB) HOPMAaJbHOIO (HEPa3BETBIEHHOIO)
CTPOCHHSI U UX OJIHOBAJIECHTHBIE DPAIUKAJbD»; IIAPOCTEP>KHEBbIE HAOOPBI ISl COCTABIIEHUS MOJienen
MOJIEKYJI BEILIECTB.

Kpartkue Teopernueckue cBe1eHust

Uto 00603HaYAET CITOBO «HOMEHKIIATYpa»?

Homenkaatypa — 3T0 cucteMa Ha3BaHM, ynoTpeOIsIomuxcs B Kakoi-mu0o Hayke.

Mpbl OynemM 3HAaKOMHUTBCS ¢ OCHOBaMH (OPMHUPOBAHMS Ha3BaHWM OpPraHUYECKUX COEAMHEHHH I10
MEX1yHapOAHON HOMEHKJIAType.

Kpome mexnyHapoIHON HOMEHKIIATYphl B OPraHUYECKONM XUMUU HCIOJIB3YFOTCS:

TPUBHAJIbHBIE (MCTOPHYECKH CIIOKMBIIMECS ) HA3BaHHSA: YKCyCHas KHCJIOTa, TJIHMLEpUH (OT Tped.
glykys - cnanxwit), ¢opmansaerun (ot mar. formika — mypaBeit). XuMuKkH U ceifuac peiko Ha3bIBAIOT
alleTUJIEH 3TUHOM, 2 MyPaBbUHYIO KHUCJIOTY — METAaHOBOM.

PannoHaibHasi HOMEHKJIATYPA, COINIACHO KOTOPOW COJMHEHHE PAacCMATPUBAIOCH KaK IPOU3BOJHOE
HanboJiee TUITUYHOTO MPEJCTABUTEINS Klacca: METHIIAETUIICH, TUMUTHUIIITUIICH U JIp.

Uucno opraHMYECKUX COCIMHEHUW pacT€T B T€OMETPUYECKON MPOTrpeccHr. XHUMHKaM pa3HbIX CTpaH
CTaJO TPYIHO OOIIATHCS, MOCKOJBKY OJHH W T€ K€ BEIIEeCTBAa MMENIM paHble Ha3BaHHs, a MOJ OJHHM
Ha3BaHMEM IOJPa3yMEBAJIM HECKOJBKO BEIECTB. XMMHKH BCEX CTpaH, BXOIAUMX B MeXIyHapOIHBIN
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coto3 Teopernueckorn u npukinaaHod xumuu (UIOITAK) co3manu crnenuaibHbIE KOMUTET, KOTOPBIN
BbIpAa0OTall OCHOBBI €OUHOU OISl 6CeX OpP2aHUYecKux 6eujecme HOMEHKIATYpbl. DTy HOMEHKIATYypy
Ha3bIBAIOT Me:KAYHapPoaHO# 1 HomeHnkaarypoi MIOITAK.

H3omepsbl, XUMUYECKUE COCOUHEHUS, OJUHAKOBBIE II0 COCTaBy M MOJEKYJISIPHOW Macce, HO
pa3IUYaroIIMECs MO0 CTPOSHHUIO U CBOMCTBAM (XMMUYECKUM U pu3ndeckuM). zomepus otkpeita B 1823 1.
0. JIubuxom. PaznuuaroT 1Ba OCHOBHBIX BMJA HM30MEPHUU: CTPYKTYPHYIO M IPOCTPAHCTBEHHYIO
(cTrepeonsomMepuio).

CTpyKTypHasi H30MepHUsi. CTPYKTYPHBIE U30MEPBI OTIUYAIOTCS APYT OT APYra IMOPSAKOM CBSI3EH MEKIY
aTOMaMU B MOJIEKYJIE.

IIpocTpancTBeHHAs H30MePHsI [TOJIPA3/IEISIETCS HA JBa BUJA: TEOMETPUYECKYIO (LIUC-TPaHC-U30MEPHIO)
U ontuyeckyro. ['eoMmerpuueckas n3oMepusi CBOMCTBEHHA COSAMHEHMSIM, COAECpKAILUM ABOWHBIE CBSI3U
(C=C,C=Nu ap.), u HeapOMaTUYECKNM LUKIMYECKIM COETUHEHUAM; OHA 00YCIIOBJIEHA
HEBO3MOKHOCTBIO CBOOOIHOTO BpaIlleHHsI aTOMOB BOKPYT JIBOMHOM CBSI3M WJIM B IUKJIE. B 3THX ciydasx
3aMECTUTENIH MOTYT OBbITh PACIIONOKEHBI JINOO MO OJJHY CTOPOHY INIOCKOCTH JIBOMHOM CBSA3M MM LIUKJIA

6/
(uMC-110JI0XK€eHHE), TUOO 10 pa3HBIE CTOPOHBI (TPAHC-TIOI0KEHHE). e Tpae:
OnTryeckass W30MeEpHUsl CBOMCTBEHHA MOJIEKYJaM OPraHHYECKHX BEIIECTB, HE HMEIOIIUM IUIOCKOCTH
cuMMeTpHH (IIOCKOCTH, Pa3iessioniell MOJEKYy Ha JBE 3€PKalIbHO TOKIECTBEHHBIE TOJOBMHBI) U HE

COBMCIIAIOIIMMCA CO CBOUM 3CPKaJIbHBIM OTO6pa)KeHI/IeM.

3epxano
Ha3zBanug ajJKaHOB U HX paiuKajaoB

CocraB ankaHa Hazpanue Panuxan Hazpanue
CuHans2 aJIKaH -CyHan+1 AJTKHJT
CH4 MeTaH -CH3 Mmemun
C2 He JTaH -C2 Hs STAJ
Cs Hg MIpOIaH -Cs Hy MIPOITMJT
C4 Hio OyTaH -C4 Ho OyTHa
Cs Hiz MEHTAaH -Cs Hin aMHJI
Ce H14 reKcaH -Cs H1s TESKCHJT
C7 His rernTaH -C7 His TeITHJI
Cg His OKTaH -Cg H17 OKTHJI
Co Hoo HOHAaH -Co Hio HOHMJI
Ci0 Ha2 JIEKAH -C10 H21 T

¥YrieBoaopoabl 3TO OpPraHMYECKHE BELIECTBA, COCTOSIIME U3 aTOMOB yrjiepoja M BoJOpoAa. AToM
yriaepoja BO BCEX OpPraHMYECKMX COEJAWHEHHSIX UYETHIPEXBAJICHTCH. ATOMBI YIJepoJa MOTYT
00pa3oBBIBATH IIETIOYKH MpPSMBbIE, pa3BETBICHHbIE, 3aMKHYThIe. CBOMCTBA BEIIECTB 3aBUCS HE TOJIBKO OT
Ka4eCTBEHHOTO M KOJHYECTBEHHOTO COCTaBa, HO W OT TOPSAKA COCTUHEHHS aTOMOB MEXIY COOOH.
BemectBa, uMeronye OAWHAKOBYIO MOJEKYISPHYIO (OpMYyNly, HO pa3HOE CTPOCHHE Ha3bIBAIOTCS
nzomepamu. IIpucTaBku yKa3pIBalOT KOJMYECTBO AM — [IBA, TPM — TPU, TeTPA - YETHIPE; HHUKJIO -
03Ha4yaeT 3aMKHYTHIN.

Cydduxcsl B Ha3BaHUU YIIIEBOJOPOJIOB YKa3bIBalOT HAa HAJIMYKME KPATHON CBSI3U:

aH oJMHapHas cBA3b MKy aToMamu yriepoaa (C - C);

€H JBOIHas CBsA3b Mexay aromamu yriaepoja (C = C);
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UH TpoiiHas cBs3b Mexay aromamu yriepoja (C = C);
JIMEH JIBE ABOMHBIX CBs3U Mexay atromamu yriepojaa (C=C - C =C);
AJITOPUTM Ha3BAHMS BelleCTB ANMKJIUYECKOr0 CTPOEHUsI:
1.BrIOpath camyro JUIMHHYIO YTIEPOIHYIO LETb.
2.IIponymepoBaTh €€ C TOH CTOPOHBI, K KOTOPOW ONIMXKE pauKaibl, WK CTapUIMil 3aMECTUTENb, WU
KpaTHasi CBsI3b ( B 3aBUCUMOCTH OT KJIacCa BEIIECTBA ).
[Topsmok cTapmIMHCTBA OCHOBHBIX IPYII YKa3aH Ha cTpaHule 36 ydyeOHUKa.
3.Ykazath B npegukce (T€ ke MPUCTABKU, HO CHICIIUPUICCKHE, XUMHUCCKUE)
NoJIo:KeHue (HoMep aroma yriepoja) U Ha3BaHHe pajuKalia, 3aMecTUTeNs], PYHKIMOHAIBHOMN IPpyNIbl B
asi(haBUTHOM TIOPSIIIKE.
4.3anucaTh KOpeHb, COOTBETCTBYIOIINIA YHCITy aTOMOB YIJIepojia B IIIaBHOW LEITH.
5.Ecnu ecTh ABOiiHasi CBSI3b, TO TOCJIE KOPHS IOCTAaBUTh CY@uKc -eH ¢ yKazaHUEM IO0JIOKeHUs
CBSI3H B LleNHU; JJIs TPOMHOI CBSI3U HCII0JIb30BATh
cygguxc -un. Ecnu kpaTHBIX CBsI3eil HET — cygguxc -aH.
6.ITocrie sToro ykazath cyddpurc, COOTBETCTBYIOUIMI KETOHY, aJlbJErHy WJIH KHUCIOTE, €CIU eCTh
COOTBETCTBYIOIIHE (PYHKIIMOHAIBHBIE TPYNTBL. 711 KETOHOB YKa3bIBA€TCS MOJIOKEHHE (PYHKIIMOHAIBHOM
TPYIIIIbL.
7.Ecnu B BelecTBe HECKOJIBKO OJMHAKOBBIX PAJMKAJIOB, 3aMECTHTENCH, CBA3eH WM ()YHKIIMOHAIBHBIX
TPy, TO OHU HAa3bIBAIOTCSI BMECTE, C UCIIOIb30BAHUEM YUCIUTEIbHBIX:
2—nu, 3—T1pu, 4—TeTpa U T.I.
8. Ilpu HanucaHuu Ha3BaHUS Bce HU(PBI OTAETSIOTCSA APYT OT APyra 3amsThIMU, a OT OyKB — educamu.
IIpumep:
5 4 3 2 1
CH3— CH - CH - CH - COOH
|
CHz CHsz NH2
2 -aMuHO — 3,4 — OUMETUIIEHTAHOBAs KHACJIOTA.
1.ITockobKY B IJIaBHOM LIENH MATh aTOMOB YIJIEPO/a, OCHOBA HA3BaHUS - HEHTAH.
2. B monekyne ectb pyHkunoHanbHas rpynmna — -COOH kap6okcunbHas . Ha e€ npucyctBue ykasbiBaeT
-0Basl KUCJIOTA
3. B riaBHOI1 Lenu ecth TP 3aMECTHTEIS:
aMHHO —TPYMNIa, e€ MoJIOKEHNE yKa3bIBaeTcsi HUupoit 2,
U JBe MeTWJbHbIe rpynnbl. Ha 4yicio METUIBHBIX TPYNI yKa3blBa€T YacTHIA Ou-, a Ha MOJOXKEHHUE B
nenu mudps 3,4. Mexny undpamu ectpb 3amsrasi, TUPPHI OT OyKB OTAEICHBI JePHCOM.
Pamukansi: metua -CHs; atua -C2Hs; xaop -Cl; 6pom -Br.

IIpu cocraBiaennu ¢popMyJ1 MO HA3BAHUIO HA/NO:
1.0Onpenenuth 4UCIO aTOMOB YTIIEPO/ia B IIETIOYKE.
2.0npenenuTsb nosoxxeHue kpatuoi cesasu. (Ludpa nocne HazBanus).
3.0mnpenenuth nmosioxenue paaukaios. (L{udpa nepen HazBanuem).
5.3anucatb GopMyIIbl paTUKaIOB.
6.B mocnemHIO0 oYepesb ONPeIeTUTh KOIMIECTBO U PACCTABUTh aTOMBI BOJIOPO/IA.
Hanumep ,pacuugpyiime HazBanue BenecTsa, popmya KOTOPOro:
1 2 3 4 5
CH3;-C=CH-CHz-CHs
|
CHs 2 - meTuiamneHTteH — 2
1. B rnaBHOI nenouke 5 yriepoJHbIX aTOMOB, MOSTOMY OCHOBAa Ha3BaHUS — MEHTAH (110 Ha3BaHUIO
COOTBETCTBYIOIIETO AJIKaHA).
2. Tak Kak B MOJIEKYJIe UMeeTCs ABOMHASA CBS3b, Cy@hpuxc -an B OCHOBE Ha3BaHUS U3MEHSETCS HA — €H.
3. Ilocne OCHOBBI Ha3BaHMsA YKa3aHO IIOJOKEHUE [JBOMHOW CBSI3M B ILENU: OHA HA4YMHAETCS
OT BTOPOI0 YIJIEPOIHOIO aToMa.
4. B rmaBHOU nenu umeercs oAuH 3amectutenb - meTwia CHs. OH Ha3biBaeTcs mepea OCHOBOM

Ha3BaHMsI C yKa3aHUEM MOJI0KEHUS B IIEMH: IPH BTOPOM aTOME yTJIepo/ia.

Ilpumep cocmasnenus wiapocmepircHesoll Mooeau MoaeKy1bl Ha npumepe MoJ1eKy/ibl RPOnana.
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Mornexyna nporana CsHs coneput Tpu aroma yriepojia ¥ BOCEMb aTOMOB BOJIOpoJia. ATOMBI yriepoja
coeanHeHbl Mexay coboil. Cyd¢ukc — aH yka3bIBaeT Ha HaJIM4YUE OJAMHAPHOM CBA3M MEXIY aTOMaMH
yriepoja. ATOMbI yriiepoja pacnoyiaratores noja yriiom 109 28 Munyr.

Mornekyna umeet GopMy MUpaMUIbI.

AToMBI yriepofa u3o0pakaiiTe YepHbBIMH KpPyraMu, a aTOMbl BOJOpOJAa — OENBbIMH, aToOMbl XJIOpa —
3€JICHBIMH.

[Tpu nz06paskeHNH Mojeselt cOOII0JaiiTe COOTHOIICHHE Pa3MEPOB aTOMOB.

BoiBoa ¢opmy1 BelecTB M0 MaCCOBBIM J0JIAM 3JIEMEHTOB.
Hanucats ¢popmyny BemecTBa, 0003Ha4YUB UHACKCHI Yepes X, Y, Z.
1.Eciu HemsBecTHA MaccoBasl MO OJHOIO M3 DJIEMEHTOB, TO €& HaxodsaT, oTHAB oT 100 % u3BecTHEIE
MacCOBBIE JIOJIH.
2.HaiiT COOTHOIIIEHUE HHACKCOB, JUIsI 3TOrO MAacCOBYIO OO KaKIOro sjaemeHta (nydiie B %)
pa3aeNuTh Ha €ro aTOMHYIO0 Maccy (OKPYIVIUTh JIO THICSYHBIX J0J€H)
X:y.:z=w1/Ar1: w2/ Arz: w3/ Ars
3.IlonydeHHble yncna NMPUBECTH K LEdbIM. [[1s1 3TOro pa3ienuTh WX HA HaWMEHBIIEEe U3 IOITYYCHHBIX
yucen. [Ipu HeoOxoaumocTu (€cau OmsATh MOJYYUIIOCH APOOHOE YHCIIO) TOCHE 3TOr0 JIOMHOXKHUTH [0
mejgoroyucinana 2, 3,4 ...
4 Tlomyuntcs mpocreiimas gopmyna. s OONBIIMHCTBA HEOPTaHMYECKUX BEIIECTB OHA COBIANACT C
WUCTUHHOM, AJI1 OPraHMYECKUX, HA000POT, HE COBIAIAET.
Ilpumep pewenus 3adauu.MaccoBasi 107 yriepona B yriaeBoaopone paBHa 83,72 %. Haiitu
MOJIEKYJISIpHYIO (POPMYITy YTIIEBOAOPOA.
JaHo: Pemenue:
o(C)=83,72% 1. Hanumewm popmyny - CxHy
2. Haiiném MaccoByro JOJIO BOJAOPOIA
M.®. =7 o(H) =100 % - 83,72 % = 16,28 %
3. Haiiném cooTHOIIIEHNE UHICKCOB:
x:y=83,72/12:16,28/1=6,977:16,28=1:2,333=3:2,333=3:7
4. Ilpocreitmas popmyna — C3Hz, HO OHa HE COOTBETCTBYET UCTUHHOM.
Brixon — yBenuunth uHaeKcH B 2 paza CsHua,
Ortser: CeHua.

BriBoa ¢popmy. BelecTB M0 MAaCCOBBIM J0JISIM 3JIEMEHTOB U JAHHBIM /1JI51 HAXO0KI€HUsI UCTUHHOM
MOJIIPHOI Macchl (IIJIOTHOCTH, Macce U 00bEMY ra3a MM OTHOCUTEJIBHOM IVIOTHOCTH).

1. HaiiTi HCTUHHYIO MOJISIPHYIO Maccy:

€CJIM U3BECTHA INIOTHOCTD:

d:m/V:M/Vm M:d'Vm:dr/n'22,4n/M0HL

€CJIM U3BECTHA Macca U 00bEM Taza, MOJISIPHYIO Maccy MOKHO HalTH ABYMS CIIOCOOaMHU:

- yepe3 othoctb d=m/V, M=D - Vm;

- yepe3 KonuvecTBo Bemectea: =V /Vm, M=m/.

- €CJIM U3BECTHA OTHOCUTENbHASI INIOTHOCTH IIEPBOr0 rasa Mo JIpyromy:

D21: M1/ Mz M1=D2- My

M=Dhn2-2 M = Doz - 32

M =Dgosn. 29 M=Dn2-28 urt.n.

2. Haiftu npocreiitnyro ¢popMyIry BemecTBa (CM. MPEIbIAYIIHNA AITOPUTM) H €r0 MOJISIPHYIO Maccy.

3. CpaBHUTH UCTHHHYIO MOJISIPHYIO MAacCy BEIIECTBa C MPOCTEHIEeH M YBEIMYUTh MUHIEKCHI B HYKHOE
YHCIIO pa3.
IIpumep pewenusa 3aoauu.Haiitu hopmyiny yrieBogopona, B Kotopom coaepxurcs 14,29 % Bogopona, a
€r0 OTHOCHUTEJbHAS TUIOTHOCTH IO a30TY paBHa 2.

Hano:

o(H)=1429% Pemenue:

D(N2) =2 1. Haitném uctunnyro Momsipayto Maccy CxHy :
M=DN2-28=2"28 =56 r/mom.

M.®. =7 2. Haiiném MaccoByro JOJIO yraepoaa:

o(C) =100 % - 14,29 % = 85,71 %.
3. Haiiném npocreiimyto GopMyiy BeliecTBa U €ro MOJSIPHYIO Maccy:
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x:y=857/12:1429/1=7,142:1429=1:2 CH>
M(CHZ) =12+1-2=14 yyom

4. CpaBHUM MOJIIPHBIE MACCBI:
M(CxHy) / M(CHz) =56/ 14 = 4 uctunnas popmyna — C4Hsg.
Otsert: C4Hs.

IHopsiiok BbINOJIHEHHS PA0OTHI
1.BbinosinuTe 3a1anus (MpeaJiosKeHHOr0 BAM BapUAaHTA):
3apanueNel CocraBbTe MOAEIM NMPEAJI0KEHHBIX MOJIEKYJI, HCIOJb3Ysl IAPOCTEePKHEBbIE HAOOPBHI
JJIS1 COCTaBJIeHHUsI MOjIeJIel MOJIeKYJ BellleCTB.
3aganneNe2 Ha3oBuTe BelecTna.
3ananneNe3 CocraBbTe (popMyJibl BelIeCTB 10 HA3BAHMIO.
3ananuneNed4 Pemnre 3a1a4y Ha BbIBOA (hOPMYJIbI BelIeCTBA M0 MACCOBBIM JI0JIAIM 3JIEMEHTOB.

Bapuant Nel.
3aganue Nel. CocTaBbTe MOJ€JIM MOJIEKYJI: a) OyTaHa, 0) UKIIONpOINaHa. 3apucyiTe MOJAETH MOJIEKYIT

B TeTpanu. Hamummre cTpykTypHbie popMyIibl 5THX BemmecTB. Haiiure X MOJIEKyIsIpHBIE MacChI.
3aganne Ne2. HazoBure BelecTBa:

a) CHz3— CHz2 - CH - CH; — CHs 06) CHs — CH =CH — CH3
|
CHs
B) CH3—CH2-CH-C=C-CHs
|CH3
3ananune Ne3. CocraBbBe CTPYKTTYPHBbIe GOPMYJIbI BelIeCTB:
a) OyTeH-2, HaUIINUTE ero u3omep (Ha3oBuTe n3omep) ;  0) 3,3 - IUMETUIINIEHTUH-1  B) rMIepuHa
3ananne Ned4. Pemmre 3anauy: OnpenenuTs GopMysly BTOPUYHOTO aMUHA, MAacCCOBBIE JIOJU YIJIEpPOAa,
BOJIOPOJIa M a30Ta, B KOTOpOoM cocTaBistoT 61; 15,3 u 23,7 % cooTBeTCTBEHHO.
Bapuant Ne2.
3aganue Nel. CocraBbTe MO/ MOJIEKYJI: a) 2-METUIIIIPONaHa, 0) HUKI0OyTaHa. 3apucyiTe MOJIENH
MoOJIeKya B TeTpaau. Hamummre cTpykTypHble (GopMynbl 3TUX BemiecTB. Haiiaure ux MolsekynspHbIe
MAacchl.
3aganue Ne2. HazoBuTe BemecTBa:
CHs

|
a) HO - CHz - C-CH: - CHs3 6) CH3 - CH =CH - CH2 - CH2 - CH3

|
CHs

B)CH3-CH2-CH-C=C-CH2-CH2-CH3
3ananue Ne3 CocraBbBe CTPYKTYPHbIE (pOpPMYJIbI BELIECTB:
a) 2-MeTuI0yTeH- 1, HanmuImTe ero u3oMmep (Ha30BUTE U30Mep); ©) mpomnuH B) popMasbaeruia
3aganue Ned. Pemmre 3amauy: MaccoBas 1018 yriepoja B TUEHOBOM YTIIeBoopoJie cocTapiser 88,89
%. HaiiTi Monexynsipayto ¢popMyiy AueHa.
Bapuant Ne3.
3ananne Nel. CocraBbTe MoJeIH MOJIeKYJI: a) 1,2-1uxsopaTana, 0) METHIILUKIIONPONaHa
3apucyiite MOieNI MOJIEKYJ B TeTpaau. Hamummre cTpykTypHble POpMYIbl 3TUX BeulecTB. Onpenenure
BO CKOJIBKO Pa3 JUXJIOPITaH TsHKesee Bo3ayxa?
3aganue No2, HazoBure BemecTBa:

a) CH3-CH,-OH 6) CHy=CH—-CHz2 —CHs B) CH3 — CH-C=C - CH2 - CH3

3ananue Ne3. CoctaBbBe CTPYKTYpPHBbIE (DOPMYJIbI BElIECTB:
a) 2-MeTunOyTeH-2 HaHIIUTE ero n3oMep(Ha3oBUTe uomep); 0) 3,4-AUMeTUNNeHTHH-1 B) aleTHiIeHa

31



3ananne Ne4. Pemure 3agaun: Haiitu Mosiekynsipayto popMyiTy IpeeqbHOT0 YIIIeBOA0POIa, MaccoBast
J0JIs1 yraepoja B KotopoMm 83,3%.

Bapuant Ne4.

3apanue Nel. CocTaBbTe MOJI€JIM MOJIEKYJI: a) 2,3-muMeTua0yTaHa, 0) XJIOPIUKIONponaHa. 3apucyiTe
MOJIETM MOJIGKYJ B TeTpamu. Hamummre CTpyKTypHBIE (OPMYNBI 3TUX BemlecTB. Haliamre wux
MOJIEKYJISIPHBIE MACCHhI.

3ananue Ne2. HazoBuTe BeliecTBa

a) CH,=CH - CH,— CH,— CH2 — CH3 0) CHs-CH2-CH2-CH2-OH

B) CH3 - CH2 - CH2 - CH-CH2 - CH3
|
Cl
3aganue Ne3. CocTaBbBe CTPYKTYpPHBIE (hOpMYJIbI BEIIECTB:
a) 2-metuOyTanueHTen-1,3; HanumuTe n3oMmep(Ha3oBUTE U3omep);  0) 4-METHIITICHTUH-2
B)YKCYCHOU KHCIJIOTBI
3aganue Ne4. Pemnre 3agaun: BeiBenure npocTeiinryio GopMyny COeAUHEHUS, €CIIU U3BECTEH €ro
aJIeMeHTHBIH coctaB: yriepoaa 0.2730 (27.3%) u kucinoposaa 0.7270 (72.7%)
2.J1aiiTe OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.
1.Kakwue BemecTBa Ha3bIBAIOTS U30MepamMu?
2.Kakwue BemiecTBa Ha3bIBAIOTS! TOMOJIOTaMU?
3.YeMm oTnuyaroTCs IPYT OT APyra roMoJIoru?
4.Yto Takoe cTpyKTypHas Gpopmyina?
5.Kakue Buabl n130Mepuu ObIBAIOT B OPraHUYECKUX COSAMHEHUAX ?

Conep:xkanue oTyera
3anummTe B TETPaab Il MPAKTHYECKUX 3aHATHIA:
1. HammeHoBaHHe padoThI, eJIb PadOTHI.
2.Xox padoThl: BBINOJHUTE 3aJaHusl (MPeIJIOKEHHOT0 BaM BapHaHTA): 3amucaTh (OPMYJTHPOBKY
3a/1aHUI U BBINOJHUTH YIPAKHEHHS.
3.Cnenatb BBIBOJ K padore.
4.TlpuBecTH OTBETHI HA 32 JaHUS KOHTPOJILHBIX BOIPOCOB.
HNuTepHeT pecypcebl:
Bukunenus
WNuTepuer-6ubanoreka
www.chem.msu.su (DnexkTpoHHas OuOIMOTeKa MO XUMHH). Www.enauki.ru (MHTepHET-U3JaHHE TS
yuntenei «EcTecTBeHHbIe Haykn»). www.lseptember.ru (Meroanueckas rasera «llepBoe CeHTIOps»).
www.hvsh.ru (kypHan «Xumus B mkome»). www.hij.ru (kypHan «XuMus U KU3HBY). Www.chemistry-
chemists.com (3J1€KTPOHHBIN KYpHAT «XUMUKH U XUMHS).

IIpakTnueckoe 3anaTHe Ne6. CBOMCTBA OPraHMYeCKHX COCJIMHEHHMH OTIeJbHBIX
KJIACCOB (TPMBHMAJIBbHAsA M MEKIYHAPOAHASI HOMEHKJIATYpa, XUMHYECKHE CBONCTBA,
CIOCOOBI MOJIYYeHUs]).

Leab pa6oThl: yriiyOUTh MOHITHE O KIAacCU(PHUKAIIMU,HOMEHKIATYpe U MPaBHJIAX COCTABICHUS MOTHBIX
U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB; MOBTOPUTHh M 3aKPENMUTh HA MPAKTUKE
YMEHUSl Ha3blBaTh OPraHUYECKHE BIIECTBA [0 CHUCTEMATUYECKOW M TPUBHAIBHOW HOMEHKIATYPE;
COBEPIIIEHCTBOBATh HABBIKM O XMMHUYECKHX CBOMCTBAX M CIOCO0OAX TMOJyUYCHHs] OPTaHUYECKUX BEIIECTB
(YyrmeBomopoJ0B, CIUPTOB, ()EHOJIOB,aNbJETTI0B, KAPOOHOBBIX KUCIOT, 3PHUPOB) .
OdbopynoBanue:«Ilepuognueckas cucrtema xumudeckux osnemeHToB JI.M.MenneneeBay, Tabnuia
«"omonornueckuii psii MpPeNeiabHBIX YIIE€BOAOPOAOB (AJKAHOB) HOPMAIBHOTO (HEPa3BETBIECHHOIO)
CTPOCHHSI U UX OJIHOBAJICHTHBIC DPAIUKAJIBD»; IIAPOCTEP>KHEBbIE HAOOPBHI ISl COCTABIIEHUS MOJIENeH
MOJIEKYJT BEIIECTB; IITATUB C HAOOPOM POOHPOK, IePIKATENb

BemecTBa: pacTBOpHl  TUIMIIEpHMHA, KapOoHaTra HATpus, cylbdara MeAW, YKCYCHOH  KHCIOTHI,
TUAPOKCH]IA HATPUS; MarHUM; JTaKMYC.

32



Kpartkue TeopeTnyeckue cBeleHUs
Homenkyatypa — 3To cucTeMa Ha3BaHUMU, YIIOTPEOJISFONITUXCS B KaKOM-THOO HayKe.
Kpome MexayHapoaHOl HOMEHKIIATYpbl B OPraHUYECKONM XMMUU HUCIOJIb3YIOTCS:
TPUBHAJIbHBbIE (MCTOPHUYCCKH CIIOXKUBIIKECS ) HA3BaHHS: YKCyCHas KHCJIOTA, TIJIMIEpUH (OT rped.
glykys - cmankuit), dbopmanbaerus (ot snar. formika — mypaBeii). XMMUKH ¥ ceiyac pelKO Ha3bIBAIOT
alleTUJICH 3TUHOM, a MyPaBbUHYIO KUCJIOTY — METAaHOBOM.
PanuonanbHasi HOMEHKJIATYPAa, COMVIACHO KOTOPOW COJMHEHHME PaccMaTpPHUBAIOCh KakK IPOU3BOJAHOE
HauboJjee TUITMYHOTO MPEICTABUTEINS KJIacca: METHIIaleTUIICH, AMMUTUIATUIICH U JIP.
XUMUKM BCEX CTpPaH, BXOMAIIMX B MEXAYHAPOIHBIA COK3 TEOPETUYECKOW M MPHUKIATHON XUMHUH
(UIOTTAK) co3manmu  cnenuaibHBIi  KOMHTET, KOTOPBIH BBIpA0OTall OCHOBBHI €OUHOU Ol 8CeX
OpeaHudecKuxseeuecms HOMEHKIIATYPBl. Oty
HOMEHKJIaTYpYHa3bIBAIOT MesKIYHAPOXHOM i HoMeHkiaaTypoil UIOITAK.
HN3oMepbl, XUMUYECKHUE COCAMHEHUS, OJMHAKOBBIE IO COCTaBYy M MOJIGKYJIIDHOM Macce, HO
pasIUYaIoNIecs 10 CTPOSHUIO M CBOMCTBAM (XMMHYECKUM U (u3ndeckum). Mizomepus oTkpeita B 1823 T.
0. Jlubuxom. Pa3nuuaroT JBa OCHOBHBIX BHJIAa H30MEPHH: CTPYKTYPHYIO M MPOCTPAHCTBCHHYIO
(cTrepeonsomMepuio).
YraeBoaopoabl 3TO OpPraHMYECKHE BEIIECTBA, COCTOSIIME W3 aTOMOB YIJiepoJa M Bojaopoaa. ATom
yriaepoia BO BCEX OpPraHMYECKHX COCOUHEHHUSX YeTHIPEXBaJCHTEH. ATOMBI Yriiepoja MOTYT
00pa30BBIBATH IIEMOYKH MPSIMBIC, pa3BETBIICHHBIC, 3aMKHYThIe. CBOMCTBA BEIIECTB 3aBUCS HE TOJIBKO OT
KaueCTBEHHOTO0 W KOJMYECTBEHHOTO COCTaBa, HO M OT MOPSAKA COCAMHEHHS] aTOMOB MEXAY COOOiA.
BemectBa, mMeronme OAWHAKOBYIO MOJEKYISPHYIO (GOpMYyIly, HO pa3HOE CTPOCHHE HAa3bIBAIOTCS
nzomepamu. IIpucTaBKku yKa3pIBalOT KOJIWYECTBO AW — [IBa, TPM — TpPU, T€TPa - YEThIpEe; HUKJIO -
03Ha4yaeT 3aMKHYTHIN.
Cyddukcsl B Ha3BaHUU YIIIEBOJOPOJIOB YKA3bIBAIOT HA HAJTMYKE KPATHON CBSI3U:
aH OJIMHApHAas CBs3b MKy aromamu yrieposa (C - C);
€H JIBOiHas CBs3b Mexay aToMamu yriepoja (C = C);
UH TpoiiHas cBs3b Mexay aromamu yriepoja (C = C);
JIMEH JIBe JBOMHBIX CBS3U Mexkay aromamu yriaepoaa (C=C - C = C);
AJITOPUTM HA3BAHMS BelIECTB AUMKJINYECKOT0 CTPOEHMUSI:
1. BeiOpaTh camyro JJIMHHYIO YTIIEPOJHYIO 1IETIh.
2. [IponymepoBaTh €€ ¢ TOW CTOPOHBI, K KOTOPOM OJIMKE pajuKallbl, WIH CTapUINi 3aMECTUTENb, WIH
KpaTHas CBs3b ( B 3aBUCHMOCTH OT KJIacca BEIEeCTBA ).
[Topsmok cTapmIMHCTBA OCHOBHBIX TPYII YKa3aH Ha cTpaHulle 36 yueOHUKa.
3. Yka3atb B npegpuxce (T€ *e IPUCTABKH, HO CHIEIU(PUUECKHE, XUMUUYECKUE)
NnoJioKeHue (HoMep aroma yriepoja) U Ha3BaHHe pajJuKaa, 3aMecTUTeNs, (YHKIIMOHATBHON TPYIIBI B
as(paBUTHOM HOPSTIKE.
4. 3anucaTh KOPpeHb, COOTBETCTBYIOIINN YHCTy aTOMOB yIJepo/ia B TJIABHOH IIETH.
5. Ecnn ecTb ABOMHasi €BfA3b, TO IOCJE KOPHS IOCTAaBUTh CYPPuUKC -eH C yKa3aHHUEM IOJI0KeHHS
CBSI3M B LleNHU; /ISl TPOMHOM CBSI3U HCIIOJIb30BATh
cygpuxc -uH. Ecnu KpaTHBIX CBsI3€l HET — cyggukc -aH.
6. Ilocne sroro ykazarb cypduke, COOTBETCTBYIOLIUN KETOHY, aJbJETHAY WM KHUCIOTE, €ClIU €CTh
COOTBETCTBYIOIIHE ()YHKIIMOHAIbHBIE TPYIIIBL. [IJIsI KETOHOB YKa3bIBAETCS TOJOKEHHE () YHKIIMOHATBHOMN
TPYIIIBL.
7. Ecnu B BeliecTBE HECKOJIBKO OJIMHAKOBBIX PaJMKallOB, 3aMECTUTENEH, CBsI3el MM (QYHKIMOHATIBHBIX
TPYIII, TO OHU HA3bIBAIOTCS BMECTE, C UCIOJIb30BAHUEM YUCIUTEIIbHbIX:
2—nu, 3—T1pu, 4—TeTpa U T.I.

Ilopsinok BbINOJIHEHHS Pa0OTHI

1.BeinosiuTe 3a1aHus (MPeEIJI0KEHHOT0 BaM BAPHAHTA):

3aganueNel Ha3Bath Bce (popMyJibl BelieCcTB 10 CHCTEMATHYECKOH HOMEHKJIATYype.

3ananneNe2 CocraBbTe (hopMy bl BelleCTB M0 HA3BAHMIO.

3aganueNe3 3anucarb ypaBHeHusi peakumii (yKa3aTh yCJI0BHS).

3ananneNe4d 3anumuTe ypaBHEHHMSI PeaKUMid, NMPH NOMOIIA KOTOPbIX MOKHO OCYUIeCTBHUTH
NpeBpalleHus. Y KaKuTe ycJ0BHUs NpoTekaHusi peakunii. HazoBuTe Bce oprannyeckue BemecTsa
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Bapuant Nel.
3ananueNel HazBarh Bce popMyJibl BelleCTB M0 CHCTEMATHYECKOM HOMEHKJIaType.

1) CH3 - CH2 - CH2 - CH2 - CH2 — CHs 2) CH2=CH - CHs 3) CeHs— OH

4) CH=C-CH-CHs 5) CHz — CH2— CH>-CHO 6) CH3 — CH2— CH - CH> — CH> —-OH
3ananneNe2 CocraBbTe GOpPMYJIbI BElIECTB 0 HA3BAHUIO.

1) 6yranuen — 1,3; 2) 4 - MCTHIINICHTHH -2;

3) 3,4,5 — Tpuxsoprekcanon-1; 4) 1,4-nmuxnop-2-MeTHITEKCaH;

3ananuneNe3 3anucarb ypaBHeHHs peakiuii(yKka3aThb yCJI0BHUs).

1) 'mpparauuu aTUIEHA 2) bpomupoBanus stuHa  3) ['openus 6enzona

4) HeruapupoBanus 0yrana 5) ['mapoxmopupoBanus nporeHa 6) ['mapararnuu aneTuieHa

7) Ionumepusanuu 3reHa

3ananuneNe4 3anuiuurTe ypaBHeHUs PeaKUMid, IPH MOMOIIM KOTOPbHIX MOKHO OCYIIIECTBUTH
npeBpalleHusi. YKaKuUTe yCJa0BHUs Nporekanus peakuuii. HazoBure Bce oprannyeckue Bemecrsa
CH4 — CH3Cl — C2Hg— C2Hs — C2HsOH — C2HsCl

Bapuant Ne2.
3ananuneNel Ha3zBaTe Bce GopMyJibl BelleCTB MO CHCTEMATHYECKOH HOMEHKJIAType

1)CH=CH 2) CHsz — CH2 - OH 3) CHz = CH - CHgs

4) CHz — CH; — CH2— CH3 5) CHz — CH2— CHO 6) CHsz — COOH
3apanuneNe2 CocraBbTe (pOPMYJIbl BEIECTB 110 HA3BAHUIO.

1) 3,3- mumerniaOyTuH -1, 2) 2,4-TUMETHIITICHTEH-2;

3) 3-MeTuI-4-3THIITENTaH; 4) 6eHzou;

3apanueNe3 3anucarb ypaBHeHUs peakumii (yKa3aThb yCJIOBHS).

1) HurpoBanus 6enzona  2) ['maparanum nponeHa  3) ['mapupoBaHus dTUICHA

4) XmopupoBaHus MponaHa 5) Paznoxenus merana (t 1500)

6) Tpumepu3anuu aneTuacHa 7) 'openus sTaHona

3aganueNed4 3anummTe ypaBHEeHHUs PeaKIUii, PU MOMOIIH KOTOPBHIX MOKHO OCYIIIeCTBUTH
npeBpalieHus. YKaxuTe ycJ0BUs NpoTekanusi peaknuii. HazoBure Bce oprannyeckue BelecTa

C,H, —» CoHs — C2H50H — CoHs — CoHo — CoH3Cl

2. Tpoaenaiite J1a60paTopHbie ONBITHI, CO0JII0AAs IPABKIIA TEXHHKH 0€30IIACHOCTH B KaluHeTe
XHMUHU..3aNUIIATE B TA0JHILY Pe3yJIbTaThl HA0II0eHUI U YPABHEHHs COOTBETCTBYIOLINX
peakuuii. CesiaiiTe BHIBOJ U3 Pe3yJIbTATOB HAOIIOIEHHS.

Ne | Yro 6panu? Urto nenanu? Hao0nronenuns. BoiBoabl. Y paBHeHust
peakuui

1 OnbIT Nel: Kauecmeennasn peakuus Ha
MHO20aMOMHbBIE CRUPMIbL

B npoOupky HanupaoT 3-4 xaru pactBopa CuSOgu 2-
3 xaru NaOH . K obpazoBaBiemycst ocajiKy ronyooro
[[BETa MPUIMBAIOT HECKOJBKO Kaledb IJHIEepUHa U
CMECH NIEpEMEIINBALOT.

Cocmasbme ypagnenue npoucxoosujeli peakyuu.

2 OnbiT Ne2: Bzaumooeiicmeue yKcycHOU KUCI0MbL C
conamu cnaovix Kuciom.

B npobupky Haneiite 3-4mn kapOoHaTa HATpUs H
n00aBbTE HEMHOTO PACTBOPA YKCYCHOW KHCIIOTHI.
Cocmaebme ypaenenue npoucxoosiyeu peakyuu 8
MONEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM UOe.

3 OnbiT Ne3: : Bzaumooeiicmeue yKcycHou Kuciomeul ¢
AKMUBHBIMU MEMAIAMU.

B mnpoOupky mnomecTuTe HEOOJBIIOE KOJIMYECTBO
MOpOIIIKa MarHus U 700aBbTE HEMHOIO pacTBOpa
YKCYCHOM KHCJIOTBI.

Cocmasvme ypagneHue npoucxoosujeli peakyuu.
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4 | OnbIT Ne3: : Bzaumooeiicmeue yKcycHOU KUuciomul ¢
UHOUKAMOpaAMU.

B mnpoGupky Hanmeiite 3-4 M3 pacTBOopa YKCYCHOM
KHUCIIOTHI U 00aBbTe 1-2 Karum jJakmyca.

Cocmasbme  ypasHenue  ouccoyuayuu  YKCYCHOU
KUCTIOMb.

3.JlaiiTe OTBeTHI HA KOHTPOJIbHBIE BOMPOCHI.

1.Kakwue BemecTBa Ha3bIBalOTCs yriieBoaopogamu? Kak ux xkimaccupuuupyror?
2.Kakwue BeniecTBa Ha3pIBalOT cupramu? Kak ux kinaccuduiupyror?

3. Kakue BelecTBa Ha3bpIBalOT aJIbAETUIAMU?

4.Kakue BeniecTBa Ha3bIBalOT KAPOOHOBBIMU KHCIOTaMU?

5.I'me B mpupo/ie BCTPEUAIOTCS CIIOKHBIC YPUPHI?

Conep:xanue oT4yeTa
3anuumure B TeTPaAb sl NPAKTUYECKUX 3aHSATHIA:
1. HaumeHnoBaHue pa6oTsl, eJb padoThl.
2.Xoa paGoThl: BBINOJHUTE 3aJaHUs (IPeJI0KEHHOI0 BaM BapHAaHTA): 3alMUCcaTh (OPpMYJIHPOBKY
3a/IaHUI ¥ BBITIOJTHUTH YIPasKHEHUS.
3.0¢opMuUTh pe3ybTaThl 1a00PATOPHBIX ONBITOB, COCTABbTE YPABHEHHUS NPOUCXOSIIIMX PeaKIHii
B MOJIEKYJISIPHOM, HOHHOM M COKPAallleHHOM HOHHOM BH/I€ .
4.Cnenatb BbIBOJ K padoTe.
S5.IIpuBecTH 0TBETHI HA 321aHUS] KOHTPOJIBLHBIX BOIPOCOB.
WuTepHeT pecypcsbl:
Bukunenus
HNHTepHeT-6mbImoTeKa
www.chem.msu.su (DnekTpoHHass OuOnMOTEKa MO XWMHUHM). Www.enauki.ru (MHTEpHET-U3aHUE IS
yuuteneil «EctecTBeHHble Hayku»). www.lseptember.ru (Meronndeckas rasera «llepBoe ceHTAOpPA»).
www.hvsh.ru (kypHan «Xumus B mkosey»). www.hij.ru (kypHan «XuMus u xKu3Hb»). www.chemistry-
chemists.com (311€KTPOHHBIHN XKypHAT «XUMHUKH U XUMHUS).

IIpakTnueckoe 3anaTue Ne7. CocraBiieHHe CXeM peakuMH, XapaKTepu3yoUuX
XHMHMYECKHE CBOMCTBA OPraHM4YeCKMX COCAUHEHUH OTAeJbHBIX KJIACCOB, CIIOCOOBI UX

MOJIYYeHHUS M HA3BAHUE OPraHUYeCKUX COeIUHEHUI M0 HOMeHKJIaType UIOITAK.
Heap padoTbl: yrnyOuTh TMOHITHE O KilacCU(PUKAIMM M HOMEHKJIATYpe OpPTaHMYECKUX BEIIECTB;
IOBTOPUTHL MW 3aKPCIIUTL Ha IPAKTUKE 3HAHUA 0 XHMHYECKHX CBOMCTBAX M cHocoOax ITOJIYYCHUA
OpPraHUYECKUX COEIMHEHUI; COBEPIIEHCTBOBATH HABBIKM T€HETUUECKOM CBSI3M OPTaHUYECKHUX BEILIECTB.
OdbopynoBanue: «llepuoguueckas cucrteMa XumMu4eckux odjeMeHToB JI.M.MenneneeBa», Tabnuia
«['omonornueckuii psii MpeNeiabHBIX YIIE€BOAOPOAOB (AJKAaHOB) HOPMAIBbHOTO (HEPa3BETBIECHHOIO)
CTPOCHUSI U WX OJHOBAJICHTHBIC PAUKANIBI»;, MIAPOCTEPIKHEBBIE HAOOPHI IS COCTABJICHHUS MOJeNel
MOJIEKYJI BEILIECTB;

Kpartkue TeopeTrnueckue cBeJ1eHust

I'eneTnyecKkoi CBSI3BIO HA3BIBACTCA CBS3b MCXKIAY BCHICCTBAMU PpPa3HBIX KJIACCOB CoeJII/IHeHI/II\/'I,
OCHOBaHHAas Ha MX B3aWMHBIX IPEBPALLICHUSAX U OTpaXkarollas UX MPOUCXOXIAeHUE. [ eHeTnueckas CBA3b
MOKET OBITh OTpa’K€Ha B TCHETUYECCKHUX psAdax.

I'enernyecKHMM HA3BIBAKOT PAA BELIECTB — IIPEICTABUTEICH Pa3HBIX KJIACCOB BEIIECTB SABJISIOIIMXCS
COCIUHCHUAMU OAHOTO XHMHUUYCCKOI'o 3JICMCHTA, CBA3AHHBIX B3aMMOIIPCBPAIICHHUAMU U OTPAXKAIOIIUMU
OOIIHOCTh IPOUCXOXKICHUS ITUX BEIIECTB.

['eneTndecknii psaa COCTOMT W3 BELIECTB, KOTOPBIA OTpa)kaeT MPEBpAICHUE BEIIECTB OJHOr0 Kiacca
COEAMHEHHH B BEILIECTBA JPYTUX KJIACCOB, COAECPKAIIMX OJUHAKOBOE KOJIMYECTBO ATOMOB yrilepoja.
['eHeTndeckue CBA3M MEXAY BEIIECTBAMM CIIEAYET MOHMMAaTh KaK N'€HETUYECKOE POJCTBO BEUIECTB Ha
OCHOBAaHUU HUX CTPOCHUA H CBOﬁCTB, IMMOKa3bIBArOmiec CAUHCTBO W B3dMMOCBA3b BCCX OPraHUYCCKHUX
COCTUHEHU.

['eHeTnueckue CBA3M OTpPaXarT AUAIEKTHKY IPUPOMABI, MOKA3bIBAIOT, KaK LIEJ MPOLECC YCIOKHEHUS,
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pa3BUTHUS BEIIECTB, UX COCTaBa, CTPOCHHUSI, TOSBICHUSI 00pa30BaHUM, CIOCOOHBIX K 3apOXKICHHUIO KU3HU.
B mpakThuyeckoMm ImlaHe Te€HETUYECKHE CBSA3HM IOKa3bIBaIOT, M3 KAKMX BEIIECTB M KAKUMHU CIocoOaMu
MOHO MOJYYUTh HYXHbIE BellecTBa. Kax bl mepexo; — 3T0 OJHOBPEMEHHO U BBIPAXKEHHE XUMHUUYECKHUX
CBOMCTB BEILIECTBA U BO3MOXHBIX MYTEil €ro MPakTUYECKOro UCIIOIb30BAHUS.
Jlnist TOro 4ToOB! YCHEIIHO BHIMONHATH 33JaHus, IOKA3bIBAIOIINE TEHETUYECKHE CBSI3U MEXIY KilaccaMH
OpPraHMYECKUX BEIECTB, Ha ypOoKaxX XMMHUHU HEOOXOTUMO  OTpabaThiBaTh 3HAHUS 110 HOMEHKJAType U
KJaccu(UKaluU BEIIECTB, M3y4aThb XMMHUYECKHE CBOICTBA COCIMHEHHH M CIOCOOBI UX MOJYYCHHS.
YopaxkHeHust 1no pacimu@poBKe Lened MpeBpaleHril MOMOraroT Jydllle MOHATh MeHEeTHYECKHUE CBS3U
MEXy OPraHUYeCKUMU COCTMHEHUSIMHU.
IMocaenoBaTeIbHOCTD I€HiCTBHH NPU BHINOJHEHUH LENMOYeK.
OnHuM M3 pacnpoCTpaHEHHBIX BHUJIAOB 3aJaHUN IO OPraHUYECKOW XUMHUHU SIBIISIOTCS T€, B KOTOPBIX
TpeOyeTcsi OCYIIECTBUTh IpEeBpallleHus MO mpeainaraemMoil cxeme. llpu 3ToM B OgHMX clyyasx
HEOOXOMMO yKa3aTh KOHKPETHBIE PEareHThl M YCIOBUS TPOTCKAHUS pEaKIud, NPUBOIAIINX K
BEIIECTBaM, COCTABJISIOUIMM IENOYKY MpeBpauieHuil. B apyrux Haob0opoT, HEOOXOAUMO ONpeAeNuTh,
KaKHe BEIIeCTBa 00pa3yroTcs MpU ACWCTBUH YKa3aHHBIX PEareHTOB HAa UCXOIHBIC COSUHEHHUSL.
OObIYHO B MOJIOOHBIX clyyasix HEe TpeOyeTcsl yKka3aHHs TOHKUX TEXHUYECKUX JeTallell CMHTe3a, TOYHOMI
KOHILEHTPALlUU PEareHTOB, KOHKPETHBIX PAaCTBOPUTENIEH, METO/I0B OUMCTKU U BBIACIEHUS U T.J. OJHAKO
00s13aTeNBHO CIIeNyeT YKa3blBaTh MPUMEPHBIC YCIOBUS MPOBEACHUS PEaKIU.
Yaiie Bcero CyniHoCThb 3aJJaHus 3aKJII0YaeTCs B [10CJIE0BATEIbHOM PEIICHUH CIEIYIOINX 3aau:
- mocTpoeHue (yIUIMHEHUE WIH YKOPAYMBaHUE) YTIEPOAHOTO CKETIEeTa;
- BBeJIeHHE () YHKIIMOHAIBHBIX TPYII B aTM(aTHYECKUE U ApOMATHIECKHAE COSAMHEHUS;
- 3aMellleHue OHOM (PYHKIIMOHAIBHOM IPYIIIBI HA APYTYIO;
- ynaneHue QyHKIMOHATBHBIX TPYIII;
- U3MEHEHHE MPUPOIbI PYHKIIMOHAIBHBIX TPYIIII.
[TocnenoBaTenbHOCTD OMEpalMii MOXET OBITh PA3IMYHOW, B 3aBUCHMOCTH OT CTPOSHHSI W HPUPOIBI
MCXOJHBIX U MOJIy9aeMbIX COeIMHEHUH.
IMamsaTKA:
[IpencraBbTe (QakThl M WX B3aUMOCBSI3U B HATJSTHOM BHUE. 3alUIINTE, MO BO3MOKHOCTH Hamboiee
MoApPOOHO, CYTh 3a7]a4H B BUJIE CXEMBI.
[TocmoTpuTte Ha TpOOIIEMy Kak MOKHO IIMpE, MPUMUTE BO BHUMAHHE JJa)Ke BApUAHTHI PEIICHHUS], KOTOpPbIE
Ka)KyTCsl HEMBICIIMMBIMH. B KOHIIE KOHIIOB, UMEHHO OHHM MOTYT OKa3aThCs MPaBUILHBIMU U TIpUBECTH Bac
K BEpHOMY PELICHHUIO.
Ucnonp3yiite merox mnpod0 u omubok. Eciu umeercss orpaHMueHHbII HAa0Op BO3MOXKHOCTEM,
nepenpoOyiite ux Bce.
BoiBoa popmyi1 BemiecTB 10 MacCOBBIM J0JISIM 3JIEMEHTOB U IaHHBIM JIJISl HAX0K/IeHUsI UCTUHHOMN
MOJIIPHOI Macchl (IIJIOTHOCTH, Macce U 00bEMY ra3a MM OTHOCUTEIBHOM IVIOTHOCTH).
1. HaiiTi HCTUHHYIO MOJISIPHYIO Maccy:
€CJIM U3BECTHA INIOTHOCTD:
D=m/Vwuwm D =M/Vn M=d" Vm=d 22,4 nimons
€CITM U3BECTHA Macca U 00BEM ra3a, MOJISIPHYIO MacCy MOKHO HAalTH JByMsI CIIOCOOaMHM:
- yepe3 wiothocth D =m/V, M=D-Vm
- yepe3 KonmvecTBo Bemectea: N =V /Vm, M=m/n.
€CJIM U3BECTHA OTHOCUTENbHAS IJIOTHOCTh MEPBOIO ras3a Mo Apyromy:

D2l=M1/M2  Mi1=D2-M2

M =Dh2-2 M =Doz2 - 32

M =Dsgosg. 29 M=Dn2-28 ur.nm.
2. Haiftu npocreiitnyro ¢popMyIry BemecTa (CM. MPEIbIAYIIHNA AITOPUTM) H €r0 MOJISIPHYIO Maccy.
3. CpaBHHUTH HCTUHHYIO MOJISIPHYIO MAcCy BEIIECTBA C MMPOCTEHIIICH U yBEIMYUTH HHIEKCHI B HY)KHOE
YHCIIO pa3.
3aoaua Ne 1.
Hatitu popmyny yriaeBogoposa, B koropoM coaepxkutcs 14,29 % Bogopojia, a ero OTHOCUTEIIbHAS
IUTIOTHOCTH IO a30TY paBHa 2.

Hano:
o(H)=14,29% Pemenue:
D(N2) =2 1. Haiiném uctunanyto Mossipayto maccy CxHy :

M =DN2-28=2 - 28 =56 r/mons.
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M.®D.=? 2. Haiiném MaccoByto 01110 yriiepoja:
o(C) =100 % - 14,29 % = 85,71 %.
3. Haiiném npocreiimryto gopmyiy BeniecTsa 1 €ro MOJSIPHYIO Maccy:
x:y=857/12:1429/1=7,142:1429=1:2 CHz
M(CH2) =12 + 1 - 2 = 14 tmons
4. CpaBHUM MOJISIPHBIE MaCCBI:
M(CxHy) / M(CHz2) =56/ 14 = 4 wucrunnas gopmysa — CaHs,
Otger: C4Hs.
IocMOTpH BHAEO MO CCHLIKE «IOJYy4YeHHe ITHIeHA

http://school-collection.edu.ru/catalog/res/0abbb097-4185-11db-b0de-0800200c9a66/view/

IHopsiiok BbINOJIHEHUS PA0OTHI
1.BbinosinuTe 3aganus (MpeaJiosKeHHOr0 BAM BapUAaHTA):
3apanueNel.CocTaBbTe MO/eH NMPEAJ0KEHHBIX MOJIEKYJ, UCNOJb3YH HIAPOCTEP:KHEBbIe HAOOPBHI
AJIsl COCTABJICHUSI MO/leJIell MOJIeKYJI BellleCTB.
3apanueNe2.3anuiuuTe YpaBHeHHMsl peaKUMii, NMPH NOMOIIM KOTOPbIX MOKHO OCYIIECTBHUTH
npeBpalieHus. YKaxuTe ycJ0BUs Nporekanus peakuuii. HazoBurte Bce opranuyeckue BeuiecTsa
3apanueNe3.Pemnre 3a1a4y Ha BbIBO (hOPMYJIbI BellIECTBA M0 MACCOBBIM /10JISIM 3JIEMEHTOB.

Bapuant Nel.
3aganue Nel.CoctaBbTe MOJ€JHM NMPeIJI0KEHHBIX MOJIEKYJI, HCIOJIb3Ysl HIApOCTep:KHEBbIe HAOOPHI

AJISl COCTaBJICHUS] Mo/ieJiell MOJIeKYJI BellleCTB.

CocraBbTe MOJEIb MOJIEKYJIBI 3TaHa M CMOJAEIUPYWTE PpEeakUUI0 XJIOPUPOBAHUS 3TaHA. 3apuUcylTe
MOJIEJI MOJIEKYJT B TeTpaiu. Hamummre CTpyKTypHBIE (QOPMYIBI 3TUX BEIIECTB M HA30BHTE MPOIYKTHI
PEaKIMH.

3aganue Ne2.3anummre ypaBHeHHUsI peaKUuil, NPUH TNOMOIIM KOTOPHIX MOKHO OCYLIECTBUTH
NpeBpalleHns. YKaKuTe YCJI0BUs NpoTekaHus peakuuii. HazoBuTe Bce opraHuyeckue BemecTsa
a) Meran — arnetwieH — 0eH30J — XJIOpOeH301— (HEeHOI.

6) CeHs — X— CsHsOH

B) METaH — XJIOpMETaH — METaHOJ — JMMETHJIOBbIN 3¢dup

3aganueNe3.Pemnre 32124y Ha BbIBOJ (pOPMYJIBI BELIECTBA 110 MACCOBBIM J0JISIM 3JIEMEHTOB.
a)MaccoBas n07s yriepoaa B yrieBogoponae — 87,5 %, a oTHocHTeNnbHAs MJIOTHOCTH YTJIEBOAOPO/A TIO
BO3ayXy paBHa 3,31. Onpenenuts GpopMyiy BeliecTsa.

0) YcraHoBHUTE MOJIEKYJISIPHYIO (DOpPMYNy YIieBOAOPOAa, €CIM MU3BECTHO, YTO MaccoBas J0Js yriepoja
81,82%, a oTHOCUTENIbHAS IJIOTHOCTD 10 BOJOPOLY paBHa 22.

Bapuant Ne2.

3aganue Nel. CoctaBbTe MOe/ I NPeAJIOKEHHBIX MOJIEKYJI, HCIOJIb3YSl MIAPOCTEepPsKHEeBble HA00PbI
JJISl COCTABJICHUSI MO/IeJIel MOJIEKYJI BeIeCTB.

CocraBbTe MOJENb MOJIEKYJIbl ATUJIEHA U CMOJEIUPYHTE PEAKIUIO0 XJIOPUPOBAHUS ITWICHA. 3apUCyHTe
MOJIEJIN MOJIEKYN B TeTpaau. Hanmumure cTpykTypHbIe (POpPMYIBI 3TUX BELIECTB M HA30BUTE MPOIYKTHI
peaxiuu.

3aganue Ne2.3anummre ypaBHeHHUsl peaKlui, NPH INOMOIIM KOTOPBIX MOKHO OCYLIECTBHUTH
NpeBpalleHus. YKaxKUTe yCJI0BHsS NpoTeKkaHusa peakuuid. HazoBurte Bce opranuyeckue BemnecTsa
a) OTwiieH — XJopaTaH — OyTaH — 2- xJopOyTaH — OyTaHon — 2.

0) CoHg —» X— CHsOH

B) OTWJIEH — 3TAaHOJ — dTaHallb — 3TaHOBas KUCIIOTa

3aganueNe3 Pemnre 3a1a4y Ha BbIBOJ (pOPMYJIBI BeLIeCTBA 110 MACCOBBIM J0JISIM 3JIEMEHTOB.

a) Ompenenute (GopMmyiTy yrieBOIOpOJaa, MaccoBas JOJs BoJopoaa B kortopom coctamisier 14,3 %.
OTHOCHTENbHAS TUIOTHOCTh 3TOTO BEILIECTBA MO BOAOPOAY paBHa 21.

6) OnpenenuTte UCTUHHYIO (HOPMYITy YIIEBOAOPOAA, €CIU MaccoBas JIOJi YriiepoJa B HEM COCTaBIISET
0,857; oTHOCHUTENBHAS TUNIOTHOCTH 1O BO3yXy paBHa 1,45.

BapuanT Ne3.

3aganue Nel.CoctaBbTe MOJeJHM NPeIJIOKEHHBIX MOJIEKYJI, HCIOJB3Ysl HIapocTep:KHeBble HA0OPHI
AJISl COCTABJICHUS MO esieil MOJIeKYJI BeleCTB.
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CocTaBbTe MOJENb MOJEKYJbl aleTHJICHA W CMOJCTHPYHTE pEeakIHi0 XJIOPUPOBAHUS AalleTUJICHA.
3apucyiiTe MOIeT MOJIEKyN B TeTpaau. Hanmummre cTpykTypHble (OPMYJIbl 3TUX BEIIECTB M HA30BUTE
MIPOJYKTHI PEaKIIHH.
3aganmne Ne2.3anumumMTe ypaBHEHHsl peakKluil, NP NMOMOIIA KOTOPbIX MOKHO OCYIIECTBHUTH
npeBpalleHusi. YKaKuUTe yCJI0BHUs Nporekanus peakuuii. HazoBure Bce oprannyeckue Bemecrsa
a) DTaH— 3TEH— ATaHOJI— OpoM3ITaH— OyTaH
6) C2H2 —» X — CH3 COOH
B) MeTtaHon— MeTaHalb— METaHOBasi KUCIIOTA.
3apanueNe3.Pemnre 3a1a4y Ha BbIBOJ ()OPMYJIbI BelIeCTBA M0 MACCOBBIM JI0JIAIM 3JIEMEHTOB.
a)OTHOCHUTelNbHAs IJIOTHOCTD I1apOB YIIIEBOAOPO/a Mo BO3AyXy paBHa 3,31, a MmaccoBas /101 BOJIOPO/a B
HéM paBHa 12,5 %. Onpenenute MONIEKYISIPHYIO (OpMYITy yriIeBoI0poa.
6) B yrneBomopome wMaccoBas nona yriaepoaa paBHa84%. OTHOcUTENbHAas IJIOTHOCTH MapoB
YTIIEBOIOPOAA 10 BO3AYyXY paBHa 3.45. Onpenenute Gopmyrny yrieBoaopoa.
2.JlaiiTe 0TBeTHI HA KOHTPOJIbHbIE BONPOCHI.
1.Yto Ha3bIBaeTCSI TEHETUYECKON CBS3BIO?
2.Yto Ha3bpIBaeTCA TEHETUYECKUM PSIIOM?
3. 15t gero HeOOXOIMMO 3HATHh TEHETHYECKUE CBSI3U MEXK/Ty BEIIECTBAMU?

Conep:xkanue oTyera
3anuumTe B TETPaAb VIS NPAKTHYECKUX 3aHATHIA:
1. HammeHoBaHHe padoThI, eJIb PadOTHI.
2.Xox padoThl: BBINOJHUTE 3a/aHusl (MPeIJI0KEHHOT0 BaM BaPpHAHTA): 3amucaTh GopMYJIHPOBKY
3a/1aHU U BBINOJHUTH YIPAKHEHUS.
3.IlpuBecTH OTBETHI HA 3a]JaHUSI KOHTPOJILHBIX BONPOCOB.

Cnucok JIUTEPATYPLI H HHTCPHET — UICTOYHUKOB
1.http://festival.1september.ru/articles/514742

2.cnit.ssau.ruy Tutymchem2/u9.htm

3.http://otvet.mail.ru/question/52521459

4. http://school-collection.edu.ru/catalog/res/0abbb097-4185-11db-b0de-0800200c9a66/view/

IIpakTnyeckoe 3ansitue Ne8. HMpaeHTuukauus OpPraHUYeCKUX COeIMHEHMH
OTACJBHBIX KJIACCOB € MCIOJb30BaHUEM HX (PU3UKO-XMMHYECKHUX CBOHCTB H

XapaKTEePHbIX KAYeCTBEHHBIX PeaKuuil.
Heas pabGoTbl: yMeTh TNPUMEHATH TEOPETUYECKHE 3HAHUS O (PUIUKO-XMMUYECKHX CBOWCTBAX
OpPraHUYECKUX BEIIECTB, KAUECTBEHHBIX PEAKIMAX U CIIOCOOaX MOTY4YE€HUS! OPraHMUECKUX COeTUHEHUI Ha
MPAaKTUKE IS PEIIeHHs AKCIEPUMEHTANIBHBIX 3a/ad, COOJoJas MpH 1TOM IMpaBHJa MO TEXHHUKE
0€30MacHOCTH.
OO0opyaoBaHme: ITaTUB C MPOOUPKAMH, JA€prKaTeNb, LINATENb, CHUPTOBKA.
BemecTBa: pacTBOpBI: KypuHOTro OejKa, 'MIpoKcuaa HaTpus, cyiabdara menu (1), ammuaunoro oxcuaa
cepebpa, Gopmanpaeruia, TITFOKO3bI, TIHIEPUHA, YKCYCHOW KHCIOTBI, CTEapHUHOBOW KHCJIOTHI, HOAA;
MH/IMKATOPBIL: JakMyc, (heHondTanenH; cblpoil KapTodens, Xieo.

Kparkue TeopeTrnueckue cBeIeHHs

CnupraMu Ha3pIBalOT OpPTraHUYECKHE BEIIECTBA, B MOJICKYJAaX KOTOPBIX YIJIEBOJOPOIHBIN paIuKa
CBsi3aH ¢ (PyHKIMOHaNBHOU Tpynnoi. O0mmas ¢popmyna cnupros: ROH

BemectBa, B MoOjeKyigax KOTOPBIX ajbJerHaHAs TPYIIAa CBA3aHa C YIJIEBOJOPOJHBIM PaIUKajIoM,
Ha3bpIBaloTCA ajbAernaamu. Oo6mas gopmyna anpaerungos: RCOH.

OpraHnyeckne BEIIECTBa, B MOJIEKYJIaX KOTOPHIX KapOOKCHIIBHAsI TPYITA CBS3aHA C YIJIEBOJOPOIHBIM
panuKaioM, Ha3bIBalOTCS KapOOHOBBIMM Kuca0TamMu. O0mmas ¢popmyna kapooHoBbIx kucior: RCOOH.
Yr/1eBoJbl — OpraHNYEeCKHE BEIIECTBA, COCTOAIINE U3 YIIIEpPoa, Bogopoa, kuciopoaa. Obmas ¢popmyna
yrieBogoB: Cn(H20)m.

Benaku — 3TO BBICOKOMOJIEKYJISIPHBIE OpPTaHUYECKHE COCAMHEHHUS, KOTOPBIE COCTOAT M3 YIJIEPOJa,
BOJIOPOJIa, KUCIIOPOJIA, CEPhI M a30Ta. B cocTaB HEKOTOPBIX O€NKOB BXOIHUT (hocdop, a TakkKe KaTHOHBI
MeTamioB. benku SBIAIOTCS OMOMOIMMEpPaMH, KOTOPBIE COCTOST M3 MOHOMEPOB aMHMHOKHCIOT. MX
MOJICKYJISIpHAsl Macca BapbHPYETCsl OT HECKOJIBKUX THICAY 10 HECKOJIBKUX MHJUIMOHOB, B 3aBUCUMOCTH OT
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KOJIMYECTBAa aMUHOKHCIIOTHBIX OCTATKOB. B cocraB 0enkoB BXoauT Bcero 20 TUIIOB aMHHOKHCIOT u3 170,
HalJEHHBIX B )KUBBIX opraHu3Max. Cpeau opraHn4eckux COeIMHEHUN KIETKU OeNKU SBISI0TCA Haubosee
BakHbIMH. Coziepkanue 6enkoB B kiieTke konebaercs ot 50 % no 80 %
/Jlna nabopamoprnozo onvima 6enok 00H020 KYpUHO20 AUYA OMOENAI0M OM HCEIMKA U PACMEopsIom 6
230 cm® oucmunnuposannoii 600vl, k komopoii npubasasrom 100 cm® nacviuennoz2o pacmeopa x1opuoa
Hampus, pacmeop Guirempyrom uepez Mapiio, CIONCeHHYI0 8 3 — 4 cN0s, u XpaHam 8 X0100UlIbHUKE.
IIposedenue onvima
buypemosas peakyus.
1. B npoOupky Haneiite 2 — 3 mi pactBopa Oenka U J100aBbTE€ HECKOJIBKO MHJUIMJIMTPOB  PacTBOpa
IEJIOYH.
2. JlobGaBbTe HEMHOTO (110 KarisiM) pactBopa cynbdara meau (1I).
Kcanmonpomeunosas peaxyus.
Jlannyto padomy HeodX00UMO 8bINOTHAMb, COONI00AA OCOOYI0 OCTOPOKHOCTD!
1. B mpobupky Haneiite 2 — 3 Ma pactBopa Oenka m gob6aBeTe 0,5 — 1 M (2 — 3 kamum)
KOHIICHTPUPOBaHHOU a30THOM KucioTel. (OCTOPOXHO!)
2. CMmech 0CTOpOKHO HarpeiTe. Bolmagaer ocalok )KeaToro 1Bera.
3. Iocne oxnaxaenus B mpodoupky OCTOPOXHO npuieiite mo kKamisiM n30bITOK KOHIIEHTPUPOBAHHOTO
pacTBopa aMMHaka ui (pa30aBIeHHOTO PAcTBOPA LIEIOYH ), )KEITasi OKpacKa MEPEXOIUT B OPAHIKEBYIO.
ITocMoTpH BH/I€0 MO CcChLIKE WM MPOBEAN IKCIIEPUMEHT « ['JII0K03a — BelecTBO ¢ IBOHCTBEHHOIH

Ppynxnuei»
https://yandex.ru/video/preview/?filmld=5374293197039654520&text=Brae0%20rmok03a%20BeI1ECTBO
%20¢%20aBoticTBeHH01%20b yukmeli&path=wizard&parent-reqid=1588928735062656-
1225856984402415179700299-production-app-host-sas-web-yp-151&redircnt=1588928747.1.
ITocMoTpPH BH/I€0 MO CCHIJIKE WIH MPOBEIU SKCIIEPUMEHT «OmnpenejieHUue IJII0K03bI U TJIHIEPUHAY
https://yandex.ru/video/preview/?filmld=17007994059181864054&parent-reqid=1588927696059297-
1460426704951107707400133-prestable-app-host-sas-web-yp-
165&path=wizard&text=BHnaeo+crnocoo+3KCIepuMEHTAILHOr0HoNpeAeIeHUIToNpeaeIEHUsI+PAaCTBOPOB
TTIIOKO3bITUTJIMIIEPUHA

ITocMoTpH BHIE0 MO CChLIKE WM MPOBEAN IKCIIEPUMEHT «O0HapYy:KeHHe KpaxMaJja B MPOIYyKTaxX

NMUTAHUA

https://yandex.ru/video/preview/?filmId=8478555990725771458 &text=Kak+oneITHBIM+TIyTEM+10KA3aT
b%2CHurot+xaed+coaepxkurtrpaxman’e2C+at+a6moko+HeT

Ilopsinok BbINOJHEHHS Pa0OTHI
1.I1poaenaiiTe 1aGopaTOpPHBIE ONBITHI (MPEIJIOKEHHOT0 BAM BAPHAHTA), cO0/II01as IPaBUJIa
TeXHHMKH 0e30N1aCHOCTH B KaOMHeTe XUMHUHM.
2.I1osryunTe 3ajaHue ¢ yKa3aHHBIM HOMEPOM BAPHAHTA.
3.IIpouTnTe BHUMATEIHHO YCJIOBHUA KAXKIA0H 3a1a4H.
4.CocTaBbTe IJIAH pellleHUs Ka:K10il 3a1a4M.
5.IIpoBepbTe Ha paboueM MecTe HAJIMYUe He0OXOAMMOro o0O0OpPYAOBAHMS, PEAKTHBOB M
MaTepHaJoB.
5. BbInoJIHUTE MOJIyYEeHHOE 3a/IaHHe.
6.3anummuTe B Ta0/1MIy pe3yJbTaThl HA0IOACHUI U YPABHEHHUSI COOTBETCTBYIOIIUX PeaKIHii.
7.CnenaiiTe BbIBO M3 Pe3yJibTATOB HAOJIIOIEHHS.
8.0¢opmuTe 0THET COIVIACHO MPEAI0KEeHHOH Tadunue.
9.11puBeauTte B MOPSIAOK CBOE padouee MeCTO.

Ne | Yro opasmm? YUrto nenanu?(kparkoe yciaosue 3anauu) | Hadawoaenuss. BbiBoabl. YpaBHeHUst
peaxkuuit

OnbiT Nel

OneiT No2

OnbiT N3

OnbIT Ne4

Gl WIN|F-

OnbIT Neb
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https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000

2.J1aiiTe OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.
1.Yto takoe Oestok?
2.Kak cBs13aHbI MeXly cO00i aMUHOKUCIIOTHI B MOJIEKYIIe Oerka?
3. Kakoe 3HaueHre UMEIOT MBETHBIC peaKIuii Ha Oeaku?
4.Kaxkue BeniecTBa Ha3bIBaloT ciuptamu?Kak ux knaccuGuimpyroT?
5.Kakwue BemecTBa Ha3bIBaroT yrieBojgamu? Kak ux xkimaccupuuupyrot?
Bapuant Nel
1. IIpoBeauTe Ka4eCTBEHHYIO PEAKIIUIO HA TJIFOKO3Y.
2. Jlokaxkure, 4TO TIJIFOKO3a - MHOTOATOMHBIN CIIHPT.
3. JlokaxuTe OMBITHBIM ITyTeM, YTO KapTO(heIb COACPKUT KpaxMall.
4. OnpenenuTte, B KaKOH, M3 TPeX MPOOUPOK HAXOIUTCS YKCYCHAs! KUCIIOTA.
5. [IpoBeauTe OMYPETOBYIO PEAKIHIO Ha OENOK.
B oTuere 3anummmTe Bce HAOMIOICHUS 1 YPABHCHHSI XUMUYECKIX PEAKITHIA.
Bapuant Ne2
1. [TpoBeauTE KAa4ECTBEHHYIO PEAKIINIO Ha (POpMAaITbIETH/I.
2. JIokaxuTe, 4TO TJIUILIEPUH - MHOTOATOMHBIM CIIUPT.
3. JIOKa)KUTE OIBITHBIM ITyTEM, YTO OCIIbIi XJ1e0 COEPIKUT Kpaxmal.
4. OnpenenuTe, B KAKOW U3 TpeX MPOOMPOK HAXOJUTCS CTEAPUHOBAS KUCIIOTA.
5. [IpoBeauTe KCAaHTONMPOTEUHOBYIO PEAKIIMIO Ha OEIOK.
B oTuere 3anummmTe Bce HAOMIOICHUS M YPABHEHUSI XUMUYECKUX PEAKITHIA.
Conep:xanue oTyeTa
3anumure B TeTPaAb sl NPAKTUYECKUX 3aHSATHIA:
1. HaumeHnoBaHue pa6oTsl, 1eJb padoThl.
2.Xox patdotnbi: [IpoaenaiiTe 1a6opaTopHble ONBITHI (MPeIJI0:KEHHOT0 BAM BapHaHTa), co0Jroaast
NpaBUJIa TEXHUKHU 0€30NMACHOCTH B KaOMHeTe XUMHHU U 0()OPMUTE 0TUET, clesiaiiTe BLIBOJA MO
paodore.
3.IlpuBecTH OTBETHI HA 3aJaHUSI KOHTPOJILHBIX BONPOCOB.
Cnmcok Jureparypbl 1 HHTEPHET — HCTOYHUKOB
1.https://yandex.ru/video/preview/?filmId=5374293197039654520&text=Bue0%20rmok03a%20Bemect
B0%20¢%201BoticTBeHH011%20d yHKIIMe & path=wizard&parent-reqid=1588928735062656-
1225856984402415179700299-production-app-host-sas-web-yp-151&redircnt=1588928747.1.
2. https://yandex.ru/video/preview/?filmld=17007994059181864054&parent-reqid=1588927696059297-
1460426704951107707400133-prestable-app-host-sas-web-yp-
165 &path=wizard&text=Bujie0+cnoco0+IKCIePUMEHTAIBHOTO+OIpeIeIeHUS+HOIIpeIeACHUSI+PAcCTBOPOB
FTIIIOKO3BITHUHTJIMIIEpHHA
3.https://yandex.ru/video/preview/?filmId=8478555990725771458 &text=Kak+onbITHEIM+TIyTEM+I0Ka3a
T6%2C+urot+xse6+conepxxut+rpaxman%2C+a+sa0J0k0+HET

IpakTnueckoe 3ansaTue Ne9. PenieHue NnpakTuKO-OPMEeHTUPOBAHHBIX 32/IaHUI Ha
a”HaJu3 GakTopoB, BIMSIOUIMX HA U3MEHEHHE CKOPOCTH XUMHYECKON peaKluu, Ha

npuMeHenue npuHuuna Jle-llarease .
Heap 3ansiTHA: 3aKperuieHHe U 000O0IIeHHEe 3HAHWM MO pElIeHHIO 3a7ad Ha CKOPOCTh XHMUYECKOM
peaKUUu U XUMHUYECKOE PABHOBECHE, Pa3BUTHUE YMEHUM aHAIM3UPOBATH JIUTEPATYpPHbIE MCTOYHUKU M
KCIMOJIb30BaTh MOJYYEHHBIE 3HAHUS HAa MPAKTUKE
Oobopynosaue: : «Ilepuoauueckas cucrema xuMmuueckux 3iaemeHToB J[.M1.MeneneeBay,
«PacTBOpUMOCTB KUCIIOT, COJIE U OCHOBaHUM B BOAE», «DNEKTPOXUMHUUECKUH PsJT HAITPSKEHU I
METAIIIOBY, «PsII1 AIEKTPOOTPUIIATEIELHOCTA HEMETAIIIIOB, KATBKYIISATOP,IITATUB ¢ HAOOPOM MPOOUPOK,
JiepKaTeib, COUPTOBKA.
BemecTBa: pacTBOphl CEpHON KHUCJIOTHI, COJISTHOM KUCIIOTHI, MAarHUW, ATFOMUHUM, ITUHK, MEAb, OKCHU]T
meau(ll), men (kycouek u mopomox).

Kpartkue Teopernyeckue cBeIeHuUs
Ilonsamue «cKopocmb Xumuueckou peakyuuy
XHWMHYECKUE PEaKIUH, IPOTEKAKOUIUE C BBIIEICHUEM TEIJIOTHI, HA3bIBAIOTCS 9K30MEPMUUECKUMU.
XUMHUYECKUE PEaKIiH, TPOTEKAIOIIUE C TOTJIOMIEHHUEM TeTUIOThI, Ha3BIBAIOTCS YHOOMEPMULECKUMU.
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https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D5374293197039654520%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2520%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D0%25B0%2520%25D0%25B2%25D0%25B5%25D1%2589%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%2520%25D1%2581%2520%25D0%25B4%25D0%25B2%25D0%25BE%25D0%25B9%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25B9%2520%25D1%2584%25D1%2583%25D0%25BD%25D0%25BA%25D1%2586%25D0%25B8%25D0%25B5%25D0%25B9%26path%3Dwizard%26parent-reqid%3D1588928735062656-1225856984402415179700299-production-app-host-sas-web-yp-151%26redircnt%3D1588928747.1&sa=D&ust=1588936201217000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D17007994059181864054%26parent-reqid%3D1588927696059297-1460426704951107707400133-prestable-app-host-sas-web-yp-165%26path%3Dwizard%26text%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25B5%25D0%25BE%2B%25D1%2581%25D0%25BF%25D0%25BE%25D1%2581%25D0%25BE%25D0%25B1%2B%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BC%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BE%25D0%25BF%25D1%2580%25D0%25B5%25D0%25B4%25D0%25B5%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D1%2581%25D1%2582%25D0%25B2%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B2%2B%25D0%25B3%25D0%25BB%25D1%258E%25D0%25BA%25D0%25BE%25D0%25B7%25D1%258B%2B%25D0%25B8%2B%25D0%25B3%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BD%25D0%25B0&sa=D&ust=1588936201223000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000
https://www.google.com/url?q=https://yandex.ru/video/preview/?filmId%3D8478555990725771458%26text%3D%25D0%259A%25D0%25B0%25D0%25BA%2B%25D0%25BE%25D0%25BF%25D1%258B%25D1%2582%25D0%25BD%25D1%258B%25D0%25BC%2B%25D0%25BF%25D1%2583%25D1%2582%25D0%25B5%25D0%25BC%2B%25D0%25B4%25D0%25BE%25D0%25BA%25D0%25B0%25D0%25B7%25D0%25B0%25D1%2582%25D1%258C%252C%2B%25D1%2587%25D1%2582%25D0%25BE%2B%25D1%2585%25D0%25BB%25D0%25B5%25D0%25B1%2B%25D1%2581%25D0%25BE%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B8%25D1%2582%2B%25D0%25BA%25D1%2580%25D0%25B0%25D1%2585%25D0%25BC%25D0%25B0%25D0%25BB%252C%2B%25D0%25B0%2B%25D1%258F%25D0%25B1%25D0%25BB%25D0%25BE%25D0%25BA%25D0%25BE%2B%25D0%25BD%25D0%25B5%25D1%2582&sa=D&ust=1588936201230000

KonndecTBo TemnoThl, KOTOpPOE BBIIEISCTCS WM TOTJIONIAETCS B PE3yNbTaTe pPEaKIMH, Ha3bIBAIOT
mennoguim 3¢hghexkmom peaxyuu, KOTOpbI 0003HaUat0T OyKBOW QQ M BBIpAXKAIOT B KJ[X.

XUMHUYECKUE YpaBHEHHS, B KOTOPHIX yKa3aHbl TETUIOBbIE ((EKThl peakiuii U arperaTHbIe COCTOSHUS
BEIIECTB, HA3bIBAIOT MEPMOXUMULECKUMU.

CKopocTh XHMHYECKO# peakiuM — W3MEHECHHE KOJMYECTBA BEIECTBA B CIMHUILY BPEMEHHU B CIMHHUILIC
o0beMa pPEaKIMOHHOW cpellbl (Ha €IUHHILY MOBEPXHOCTH). CpeoHsisi CKOPpOCHb XUMUUECKOU peaKyuu —
3TO M3MEHEHUE KOHIEHTPALMM PEarupyroluX BEIIeCTB WM OOpa3yroIMXCs BEIIECTB B CIUHUILY

BpEMEHU.
. AC
AT

Daxmopwl, enualOuUe HA CKOPOCMb XUMUYECKOU PeaKyuu:

a) NIpMpoJa pearupyoluX BelecTB;

K aktuBHee Mg, u Oyner MHTEHCHBHEE pearnpoBaTh C BOAOH; Mg akTuBHee Zn, U OyAeT MHTCHCUBHEE
pearuposatb ¢ HCI.

0) KOHLleHTpaluys pearnpyoIIMX BellecTB; JaBjeHue (JUI ra3oB);

YroObl OCYLIECTBUIOCh XMMHMUYECKOE B3aMMOJEHCTBHE MEXAY KaKMMHU-TO YacTULAMH, OHHU JOJKHBI
3pPEKTUBHO CTONKHYTHCSA. Yem Oonblle KOHIEHTpPAIMS pPEarupyrolnuxX BEHIeCTB, TEM OOJbIIe
CTOJIKHOBEHHUI M, COOTBETCTBEHHO, BBIILE CKOPOCTh peakuuu.l'opeHue BelecTB B YMCTOM KHCIOPOIE
aKTUBHEE, YEM B BO3/yXE.

B) IOBEPXHOCTH CONPUKOCHOBCHHS PearupyoluX BelecTB;

TBepaple pearupyrolue BeEIIECTBAa CIENYEeT H3MeNbyaTh, pacTUpaTh, T. €. HapylwaTb CTPYKTYpY
KPUCTANIMYECKON peIIeTKH, T. K. YacTUIbl HAa MHUKPOKpHCTaIe PEaKLMOHHOCIIOCOOHEe, YeM Te JKe
YaCTHUILIbI HA «TJIaIKOW MOBEPXHOCTH.

Zn B nopoike nHTeHcuBHee pearupyet ¢ HCl, yem Zn B rpanynax.

I) TeMIleparypa;

UYeM BbILIE TeMIepaTypa, TeM OOJbIlIe aKTUBHBIX YACTHILL, T. K. YBEJIMYMBAETCS CKOPOCTh MX JBHKCHMS,
YTO MPUBOJIUT K OOJILLIOMY YMCIY COYJIAapeHUH Npu B3auMozeucTBuM Jpyr c¢ apyroMm. HaGmromaercs
YBEJIIMYEHUE CKOPOCTU PEAKIIMH.

Peakius mexy Kucimopoaom u BogopooM mipu t =20 3a 54 mupa set npotekaeT Ha 15%, npu t= 500
- 3a 50 muH, nipu t = 700 - MTHOBEHHO.

IIpaBuiao Baut — Todda. /lpasuno Banm-I'oghgha: nipy NOBBILIEHNN TEMIIEPATYPHI HA KaX]Ible AECSTh
IpagycoB CKOPOCTb XUMHUYECKON PEAKIIUU BO3PACTAET B 2-4 pasa.

V(t2)=V(t1)'j-’t2't1’1°

A) KaTaJInu3aTopbl; MHTHOUTOPHI.

KaranuzaTop — BeEIECTBO, KOTOPOE B HE3HAUUTENBHBIX KOJMNYECTBAX CYILIECTBEHHO YBEINYMBACT
CKOPOCTb XUMUYECKOW PEAKIH, HE U3MEHSS [10CIIE €€ OKOHYAHUS CBOET0 XMMHUYECKOT0 COCTaBa.
WHru6uTOpHl — 3aMeUII0T CKOPOCTh XUMUYECKUX PEAKIIUH.

WNHruburopsl pearupyroT ¢ BHICOKONH CKOPOCTBIO C AKTUBHBIMU YacCTHIIAMH M 00pa3yloT MallOaKTHUBHBIE
coequHeHs1. CKOPOCTh peakluy 3aMeUIAETCs, 1 XUMUYECKas peakliis IPeKpaaeTcs.

NHruburopsl cTabMIN3UPYIOT KUCIOTHI IPU UX MEPEBO3KE B CTAIILHOM Tape.

Ouensb 3¢ppexTrBHO paboTaIOT KaTaIN3aTOPbl 1 UHTMOUTOPHI B )KUBOM OpPTaHU3ME.

Karanuzatopsl B )KMBOM OpraHu3Me HasbIBaloTcs ¢pepMeHTaMu. biaronaps UM B )KMBOM OpraHu3Me Ipu
HEBBICOKOU TeMIiepaType ¢ OOJIBIION CKOPOCTBIO MPOTEKAET MHOXKECTBO CIOXKHBIX peakuuil. GepMeHThI
OTJIMYAIOTCS 0CO00H Cenn(PUIHOCTHIO, KAXKABIN U3 HUX YCKOPSAET TOJIBKO OJHY XUMHUYECKYIO PEaKIHIO C
BeixogoM 100%.

WHruburopsl B ’KMBOM OpraHM3ME MOAABISIOT pa3jMYHbIE BPEIHBIE PEAKLUUU OKUCIECHHUS B KIIETKaX
TKaHeH, KOTOpble MOTYT HHULIUUPOBATHCS PAIMOAKTUBHBIM U3JIy4YE€HUEM.

Peaxyuu neoopamumvie u oopamumute. Ilpuznaxku neoopamumocmu.

HeoOpaTumble peakiuu MMEIOT MPU3HAKKM HEOOPATUMOCTH: BbIMaJIeHUE 0CajKa, 00pa3oBaHHE CIaboro
AJIEKTPOJINTA, KOTOPBIA pa3fiaraeTcst Ha BOJAY M YIJIEKHCIBIA ra3, oOpa3oBaHue BOJbl — OYEHb CIIabOTo
JNEKTPOJINTA.

OcranbHble peakuu IpU OJHUX M TEX K€ YCIOBHUSIX MOTYT IMPOTEKaTh KaK B MPSIMOM, TaK U B 00paTHOM
HanpapjeHUU. ABJSIOTCH 00PATUMBIMHU.

BonbmHCTBO peakuuii sABIAIOTCS OOpaTUMBbIMH. Ecnu pedbr HIET O 3aMKHYTOH cHCTeMe, TO NpH
OIpEJICJIEHHBIX YCIOBHUAX HEOOpaTUMasi peaklusi CTAHOBUTCS 0OpaTUMOM.
Xumuueckoe pagnosecue.
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CocrosiHME CHUCTEMBI, TIPH KOTOPOH CKOPOCTH MpPSIMOIM peakluu paBHA CKOPOCTH OOpaTHOHM peakuuw,
Ha3bIBAETCSI XHMHY€CKHM PABHOBECHEM.
Xumuueckoe pasHogecue — 3TO TaKOE COCTOSIHHE OOpPAaTUMOW peakIUH, MPH KOTOPOM KOHILIEHTpPAIHH
pearupyrouux BelecTB | MPOJAYKTOB peaklUy He U3MEHSIOTCS BOp BpEMEHH, Tak Kak V pp=V 00p. # 0
CocTosiHue XUMUYECKOTO PABHOBECHS MOXKET COXPAHSATHCS JIOJITO MTPH HEU3MEHHBIX BHELTHHUX YCIOBUSX:
TEMIIEpPaTypbl, KOHUEHTPALMU HCXOJHBIX BEIIECTB WM KOHEYHBIX MPOAYKTOB, IaBICHUS (€Clu B
pEeaKIMK y4acCTBYIOT T'a3bl).
Ecnu u3mMeHHUTh 3TH yCIIOBUS, MOKHO MEPEBECTH CUCTEMY U3 OJJHOTO PAaBHOBECHOI'O COCTOSIHUS B APYTO€,
OTBEYAIOIIEE HOBBIM YCIIOBUSIM.
Taxoif mepexoa Ha3bIBAETCS] CMELIEHUEM WU CIBUTOM PABHOBECHSI.
VYpaBieHue CMEIIEHUS MOXHO ITPEACKA3aTh, MOJb3ysch npuHuunom Jle Hlaresasbe.
Dakmopul, evi3blearouiue cmeueHue XUMU4ecKko2o pagHosecus.
Ipunnun Jle Hlartease.
VYnpasiieHue cMeleHus: MOKHO MpeAcKa3aTh, Noib3ysich npuHuunom Jle Hlarease.
[Tpu Bo3aeiicTBUY Ha PAaBHOBECHYIO CUCTEMY M3BHE (M3MEHUTH KOHLIEHTPAIIHIO, TaBICHUE, TEMIIEPATYPY)
paBHOBECHE CMEIIAeTCsi B CTOPOHY TOH peakuuu (mpsIMOW WM OOpaTHOM), KOTOpas ocialiseT 3To
BO3JICUCTBHE.
H3menenue konyenmpayuu.

2502 +02=2S03+Q
Ecin yBeMYUTHh KOHIEHTPAUMIO KOHEYHBIX NMPOAYKTOB, TO PABHOBECHE CMECTHTHCS B CTOPOHY
00pa3oBaHMs UCXOAHBIX MPOIYKTOB, T. €. MPeodJiafaeT 00paTHasl peakuusl.
Eciin yBeJMYHTh KOHUEHTPALUMIO HCXOAHBIX MPOAYKTOB, TO PAaBHOBECHE CMECTUTHCS B CTOPOHY
00pa3oBaHMs KOHEYHBIX MPOYKTOB, T. €. MpeodJiaaeT NpsiMasi peakuus.
Ilpy yMeHbIIEHHH KOHLIEHTPAUMH KOHEYHBIX MPOAYKTOB pPeaKUMU PaBHOBECHE CMEIIAETCs B
CTOPOHY UX 00pa3oBaHus, MpeodaaiaeT NpsiMas peaKkius.
IIlpy yMmeHBbIIEHUHM KOHIEHTPAIMM HCXOJHBIX MPOAYKTOB peaKIUU PABHOBECHE CMEIIAETCS B
CTOPOHY 00pa30BaHUS UCXOTHBIX MPOJIYKTOB PEAKIIMH, MPeodagaeT odpaTHasi peaKkuus.
Bnuanue usmenenua oagnenus.

3 H2 + N2 =2 NH3
IIpu yBenuueHUM [aBJIEHUS PAaBHOBECHE CMEIIAETCS B CTOPOHY TOH peakiuu, IpuU KOTOpoil oObem
00pa30BaBIINXCS Ta3000pa3HbIX MPOAYKTOB YMEHbIIAETCS.
IIpy yMmeHbIIEHHM JaBI€HHUS pPAaBHOBECHUE CMEIAeTCsl B CTOPOHY TOW peakiuH, MpU KOTOpoH 00beMm
00pa30BaBIINXCS Ta3000pa3HbIX TPOAYKTOB YBEIUYMBACTCS.
Ecnu oO6beMbl Ta3000pa3HbIX MPOAYKTOB OJAMHAKOBBI KaK B MPSMOHM, TaKk U B OOpaTHOW peakiuu —
M3MEHEHHE JAaBIICHHUS HE OKa3bIBACT CMEICHHS PABHOBECHS.
Bnuanue usmenenua memnepamypbol.
[Ipr mOBBIIIEHWH TEMIEPATypbl XHMHUYECKOE DPAaBHOBECHE CMEIIAETCsI B CTOPOHY SHIOTEPMHUYECKOM
peakiuu. CO2+C=2CO-Q
[Ipy TOHWXEHWU TeMIepaTypbl XUMHUYECKOE DPAaBHOBECHE CMENIACTCS B CTOPOHY 3K30TEPMHUUYECKOMN
peakimu. 2 SOz + 02=2S03+ Q
Dakmopbul, enuauUe HA CMeujeHUe XUMUYECKO20 PABHOBECUSL.

XHUMHYECKOE PABHOBECHE
W3meHeHue ycioBuil peakuuu BnusiHne Ha cMelieHue paBHOBECHS
TeMIiepaTrypa IToBbilieHNE VeenuuuBaercs ckopocth DHJ[OTepMudeckoit peakimm
ITonmxenue YBenmunBaetcs ckopocTs OK30Tepmudeckoil peakimn
JIaBJICHHE [loBeimenue YBenuuuBaeTcs CKOpPOCTb peaxuuu, MIPOTEKAIOLIEH c
YMEHBIIEHMEM o6bema
ITonmwxenue YBenuuuBaercs CKOPOCTh peakuuu, MpoTeKaroIIeN c
YBEJIMYEHMEM o6pema
KOHLIEHTpauus [ToBbIlIEHNE YBennuuBaercs ckopocts [TIPSIMOM peakiuu
HCXOJHOTO [Nonmwxkenue YBemnuuBaercs ckopocts OBPATHOM peaxiiuu
BEILIECTBA
KOHIIEHTpaIus IToBbilieHNE Veemnunsaercs ckopocts OBPATHOM peaxin
NpoayKTa peakuuu | IloHmkeHne YBenuYnBaeTCsi CKOPOCTh [IPSIMOU peakuuu
KaTaJu3arop He Bnuger Ha cMelieHne paBHOBECHS
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IHopsiaok BbINOJIHEHHS PA0OTHI
1.BbinosinuTe 3aganns (MpeAJI0KEeHHOT0 BAM BapUaHTA):
3aganueNel Pemenue 3aga4 mo reme: «CKOpOCTh XUMHYECKOH peaKkum»
3ananneNe2 Pemenue 3a1a4 no reMe: «XuMH4eCKOe paBHOBeCHE »

Bapuant Nel
3aganue Nel. Pemenue 3a1a4 no reme «CKOpOCTh XUMHYECKOH peakium»

1.Peaknus nporekaer no ypaBHeHuto A + B = 2C. HauanbHas koHueHTpauus BemectBa A paBHa (0,22
MoJb/1, a yepe3 10 ¢ — 0,215 monb/n. BeraucnuTe cpeHIOI0 CKOPOCTh PEaKIUH.

2. .Bbruucnute, BO CKOJIBKO pa3 yBEIMUYUTCS CKOPOCTh PEAKLIMU IIPU MOBBIIEHUH TeMiepatypsl oT 30 10
70°C, ecnu TemmepaTypHblii K03()(GUIUEHT CKOPOCTH paBeH 2.

3ananneNe2 Pemenue 3a1a4 no reMe « XMMHU4eCKoe paBHOBeCHE »

1.Vkaxute, Kak MOBJIMSIET : a) MOBBIIICHUE JAaBJICHUS; O) MOBBILIEHUE TEMIIEPATYphl; B) YBEIMUYEHUE
KOHIICHTpAIlUX KUCJIOpoJia Ha paBHOBecue cucteMbl:  2CO+ 02 =2C0O2 +Q

a) cMecTuTCs B cTopony obpazoBanust CO2; 6) cmectutcs B ctopony obpazoBanust CO; B) HE CMECTHUTCH.
2.YKaxure, Kak IOBJIMSAET: a) MOBBILIEHUE JaBJICHUS; 0) NOHM)KEHUE TEeMIepaTypbl; B) yBEIHMYEHHUE
KOHLIEHTpALlMU BOJIOPOAa; I') BBEJICHHE KaTall3aTopa Ha paBHOBECHUE B PEAKLUAX:

1)C (tB)+ 2H2 (1) = CH4(r) +Q

2)Fe203 ()+ 3H2 =2Fe + 3H20 - Q

Bapuant Ne2

3aganue Nel. Pemienne 3a1a4 no reme «CKOpoCTh XUMHYECKOH peakum»

1.Bbruucnute, BO CKOJIBKO pa3 YBEIMUYUTCS CKOPOCTh PEAKLMU MPH MOBBIIIEHUU TemuepaTypbl oT 50 10
70°C, ecnu TeMriepaTypHbIi K03()(HUITMEHT CKOPOCTH paBeH 4.

2. Peakuus npotekaer no ypaBHenuto A + B = 2C. HavanbHas koHuenTpauus Beniectsa A pasHa 0,12
MoJib/1, a yepe3 10 ¢ — 0,18momb/n1. BeraucnuTe cpeHior CKOPOCTh PEaKIiH.

3ananneNe2 Pemenue 3a1a4 no reMe « XuMHU4eCKOe paBHOBECHE »

1.Peaknus nporekaet no ypaBHeruo: CaCOs (k)= CaO (k) +CO2 (1) — Q

VYkaxure, I3MEHEHHEM KaKUX I1apaMeTpoB MOKHO CMECTHTh paBHOBECHE B CTOpOHY oOpa3oBanusi CO:2 .
(TToBbIICHHEM TEMIIEPATYpPhI; YMEHBIIICHUEM JIaBJICHUs;, yMeHbIIeHHeM KoHieHTparmu CO2 ).
2.YKaxuTe, Kak IOBJIMSAET: a) TMOBBILICHWE JaBJICHMSA; 0) NMOHM)KEHUE TeMIepaTypbl; B) yBEIHUYEHHUE
KOHLEHTPALlMU BOJIOPOAA; I') BBEIEHNE KaTalu3aTopa Ha paBHOBECHUE B PEAKIUAX:

1) CHs + 02=2CO +2H2-Q

2) 2H2+ O2=2H20+Q

2.Ilponenaiite JabopaTopHble ONBITHI, CO0JI0as NMPaBHJIA TeXHUMKH 0e30MaCHOCTHM B KaOuHeTe
XuMuu. 3anummre B TA0AMLY Ppe3yabTaTbl HAOJIOleHHIT M YPAaBHEHHS COOTBETCTBYIOIIMX
peaxknuii. CnenaiiTe BBIBOA M3 pPe3yJIbTATOB HA0II0CHHS.

«Bausinue pa3in4yHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOI peakiuum».

Ne | Yro 6panu? Yrto nenann? Hao0.sronenns. BoiBoabl. Y paBHeHUs
peakuuii

1 OnbiTr Nel. Bausinme mnpupoasl pearupyromux
BelleCcTB.

B Tpu npoOupku HaseiTe coasIHON KUCIOTH. B nepByto
MPOOUPKY MOJIOXKUTE KYCOUEK MAarHusi, BO BTOPYIO —
KyCOUeK IIMHKA, B TPETbIO — Kycodek Meau. Yro
HaOmogaete? Kakas u3 peakuuii mpotekaer obicTpee?
Cocmasvme  ypasHeHus NpoUCXO0SUWUX peaKkyuu 6
MONEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM GUOe.

2 OnbiT Ne2. Biusinne KOHIEHTPALMH Pearupyrommx
BelleCcTB.

B n1Be mnpoOupku mnoMecTuTe IO OJHOW TpaHyie
amroMuHus. B omHy mpoOupky npuieiTe 1M consiHON
kucaotTel (1:3), B Apyryro — 1M COJSHOM KHCIIOTBI
(1:10). B kakoMm ciydae peakuus MPOXOTUT Oosee
unrencuBHo? [louemy?

Cocmasbme ypasHenue npoucxoosiujeti peakyuu 6
MONEKYIAPHOM, UOHHOM U COKPAUWEHHOM UOHHOM BUOe.
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3 OnbIT Ne3. Bausinue MOBEPXHOCTH
CONPUKOCHOBEHHS PEareHTOB.

B omny npoGupky OomycTHTE KycOouek Meja, B JIPYTyio
HAChIIbTE OPOLIOK MeJla, B 3TH NPOOUPKHU HaJEUTe 10
l M COJIIHOM KHUCIOTHI OJUHAKOBOM KOHILIEHTpALUH.
Ectp 1M pasHuna B CKOPOCTH BBIIEICHMs Trasza?
[Touemy?

Cocmasvbme ypaenenue npoucxoosiueu peakyuu 8
MONEKYIAPHOM, UOHHOM U COKPALYEHHOM UOHHOM 8UOe.

4 | OnbIT Ned. Biausinue TeMnepaTyphbl.

B mpoOupky HaceiibTe HEOOJBIIOE  KOJIMYECTBO
nopomka okcuaa meau (II), mpuneiite Imim cepHoi
kucinoTel.  [IponabmiomaiiTe,  YTO  NPOUCXOIMT.
3akpenure 3Ty NpoOUPKYy B Jepxaresie M Harpeute eé
Ha IUIAMEHU CYXOro roprouyero(cnuptoBku). Yto
Habmonaete? [Touemy?

Cocmaevme ypagHeHue npoucxoosiwjei peakyuu 8
MOJLEKYIAPHOM, UOHHOM U COKPAUWCHHOM UOHHOM 8UOe.

3.BbInotHUTh 3a1aHus TecTa 0 TeMe «CKOpOCTh XUMHYECKHX peaknuii. XuMH4ecKoe
PaBHOBeCHE».

1. Pactipenienute peakiiuu Mo Mepe yMEHbIIEHUS UX CKOPOCTH, IEPBOM MOCTaBbTE TY, CKOPOCTh, KOTOPOM
HanOOIbIIIAs:

a) BapKa IHIIIH; 0) B3pBIB SAACPHOTO TOTUIHBA; B) 00pa3oBaHKEe MHUHEPAJIOB;

r) o0pa3oBaHUE pKABUMHbBI; 1) THUEHHUE JIUCTBBI; €) paspylieHue 3y0oB;

) pacTBOpPEHHE ITOBAPEHHOM COJIM B BOJIE.

2. I1pu NOBBILIEHUH TEMIIEPATYPhl, CKOPOCTh PEAKIINU:

a) YMEHBIIIAeTCs,; 0) yBETTUUHBALCTCS; B) HE U3MEHSIETCSI.
3. I'a3 cropaet GbicTpee:

a) Ha BO3/yXe€; 0) B 4YMCTOM KUCJIOPOJE;

B) NpH J100ABJICHUH KaTaJIu3aTopa; I') He UMEeT 3HAYeHUsl.

4. @epMeHTHI, KOTOPBIE HCIOIB3YIOT B TIPOM3BOJICTBE ChIpa, BUHA, Xjeba. JTo:
a) OMONOTUYECKUE KaTallu3aToOPHhI; 0) mpuIaT BKYC;

B) IPUJAIOT IIBET; T') YBEJIMYUBAIOT Maccy.

5./1nst yBenuueHusi CKOPOCTH peakluy HEOOXOAMMO YBEIMYUTh IOBEPXHOCTh COPUKOCHOBEHUS
pearupyomux BEemecTB. JTO:
a) 60JBIION KYCOK MeJla IOMECTUTh B pacTBOP KHUCIIOTHI; 0) MeJ pacTepeTh B IOPOLIOK;
B) B KHCJIOTY HEOOXOAMMO ITOMECTUTHh HECKOJIBKO KYCOUKOB M€JIa; T) YBEIHMYUTh 0OBEM KUCIIOTHI.
6.Kakue pakTopsl MOBIMAIOT HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS BIIPABO (T.€. HA YBEIUYCHHE
cKopocTH npsiMoit peakiuu) B cucteme: N2 + O2= 2 NO - Q
a) yBeJIMUeHNE KOHIICHTPAIIUU a30Ta; 0) yBeTM4YeHNE KOHIIEHTPAIIUU KUCIOPO/Ia;
B) YMEHBUICHNE JABJICHMsI; T') YBEIMUEHUE ABIEHUS; [1) YBEIMUEHUE KOHIICHTPAIMHU OKCHJA a30Ta;
€) MOBBIILIEHUE TEMIIEPATYPhl; ) MOHM)KEHUE TEMIIEPATYpHI;
3) HUKaKO# 13 ()aKTOPOB HE MOBIUSAET Ha CKOPOCTh PEAKIIHIA.
4.JlaiiTe 0OTBETHI HA KOHTPOJIbHbIE BONPOCHI.
1.Oxapakteprupu3yiTe NOHATHE «CKOPOCTh XUMHYECKOW PEAKIINM.
2.B Kakux eIuHUIAX U3MEPSIeTCs U OT KakuX (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUECKOW peakiuu?
3.Kaxue peakunu HazbIBatoTcs HeoOpatuMbiMu? [IpuBeanTe mpuMepsl.
4.Kakue peakuuu Ha3biBatoTcsi oopatuMbiMu? [lpuBeaure npumepsl.
5.Chopmynupyiite npunnui Jle [llaTense

Conep:xanue oT4yeTa
3anuumure B TeTPaAb sl NPAKTUYECKUX 3aHATHIA:
1. HaumeHnoBaHue padoTsl, HeJb padoThl.
2.Xoa padoThl: BBIMOJHUTE 3a1aHusl (MPeNJIOKEHHOr0 BaM BapHaHTAa): 3anucaTh (POPMYJIHPOBKY
3a/laHUH U BBINIOJHUTH YIPAKHEHHS.
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3.0¢opMuUTH pe3yabTaThl JJA00PATOPHBIX ONBITOB, COCTABLTE YPABHEHUSI MPOUCXOISIINX PeaKkuii
B MOJIEKYJISIPHOM, HOHHOM U COKPAllleHHOM HOHHOM BHJI€ .

4.Cnenatb BBIBOJ K padoTe.

5.BbInoJIHUTL 3ajaHusi TecTa MO0 TeMe «CKOPOCTh XHMHYECKHX peakiuii. XuMHYecKoe
paBHOBecHe».

6.IlpuBecTH 0TBeTHI HA 32JaHUSI KOHTPOJIbLHBIX BOIIPOCOB.

Cnncok JuTeparypbl 4 HHTEPHET — HCTOYHUKOB

1Tlabpuensu O.C. m np. EcrectBo3nHanuwe. XuMus: y4eOHUK JUIsl CTYACHTOB MPOQECCHOHATBHBIX
o0pa3zoBaTeNbHBIX OpraHu3alui, ocBanBaoIMX npodeccuu u cnenuaabaoctu CI10. — M., 2017.
2.Epoxun, O.M., ®ponor, FO.M. COopHHMK 3amay W yHOpaXHEHUH IO XUMUU (C JUJIAKTHYCCKUM
Matepuanom). [Teker] : yueb.mocobue mnst crya.yupexaenuii CI1IO / FO.M.Epoxun, B.1.®ponos. — 7-¢
u3a., crep. — M.: - 3. nentp «Axagemusi», 2020. — 304 c.

HNuTepHeT-pecypcesl:

www.megabook.ru (Merasuuuknoneaus Kupuia u Medoaus, pasaensl «Hayka / Xumusy.

IIpakTnueckoe 3ansaTue Nel(. IlpurorosieHne pacTBOpoB 3aJaHHOH (MaccoBoii,%)
KOHUeHTpauuu. Pemenue 3a1a4 Ha NPUTrOTOBJICHHE PACTBOPOB

Llesib 3aHATHSA: IPUTOTOBUTH PACTBOP C ONPEACICHHON MacCOBO 10JIeH pacTBOPEHHOTO BEIIECTBA U
3aJJaHHOM MOJIIPHOIM KOHIICHTpAIIUEH.
Oo0opynoBaue: BeChbl C Pa3HOBECOM, MEPHBIN UIUHIP, CTEKJISTHHAS TTAJI0YKA C PE3UHOBBIM
HAKOHEYHHKOM, JIOTIATOYKA, CTakaH o0beMoM 50 mi1, kos16a oobemMom 50 mit, mureTka, puibpoBaibHAS
Oymara.
BemecTBa: xoo/1Has KUIsiueHas (WM TUCTHIUIMPOBAHHAS) BOJIA, COJIU (XJIOPU HATPUS, XJIOPU] KaJus,
KapOOHAT HATPHUsI).

Kparkue Teopernueckue cBeIeHHs

KommnoHneHTsI pacTBopa
PacTBOPHUTEIb PacTBOpenHoOe BelecTBo
cpena BemiectBo, paBHOMEPHO pacHpenensieMoe B
pacTBOPUTEIIE B BUAE MOJIEKYJ WJIM HOHOB

PacTBOpBI - 5TO TOMOT€HHBIE CMECH, COCTOSALINE U3 JBYX UM 00Jiee KOMIIOHEHTOB.

PacTBopeHHbIe BeliecTBa — 3TO KOMIIOHEHTHI, MPU OJAWHAKOBOM arperaTHOM COCTOSTHUM KOMIIOHEHTOB,
HaXOJAIIHNECSA B HEAOCTATKE.

PacTBoOpuTeJIb — 3TO KOMIIOHEHT, HAXOISAIUICS B U30BITKE.

HenacplmeHHbIM Ha3bIBAKOT PACTBOP, B KOTOPOM IIPH JTAHHOW TEMIIEPATYpe MOKHO PAaCTBOPUTH €ILIE
KAaKO€-TO KOJMYECTBO JIaHHOTO BEIECTBA.

HacplmeHHbIM Ha3bIBAKOT PACTBOP, B KOTOPOM CKOPOCTh PEAaKIMM PAaCTBOPEHUS paBHA CKOPOCTH
pEeaKuu OCaXACHHUS.

IlepenachllIeHHBIM HA3bIBAETCS PACTBOP, B KOTOPOM COJIEpKaHHE PACTBOPEHHOI'O BElecTBa OOJIbIIIE,
YeM B HACBIILIEHHOM.

MoJisipHasi KOHIEHTPAIMA I0Ka3bIBA€T YHUCIO MOJIEH pacTBOPEHHOIO BEIECTBA, COJAEPIKALIUXCSA B
o0BeMe pacTBopa: Cm=m/MV

MaccoBast 10s11 (IPOLEHTHAsl KOHIEHTPalusi) — OTHOLIEHME MAacChl PACTBOPEHHOI'O BEIECTBA K
oO1eit macce pacTBopa: W=mg-Ba/mp-pa

IHopsiaok BhINOJIHEHHS PA0OTHI
1.IlpuroroBjeHHe PAacCTBOPA ¢ ONpeaeTeHHOI MaccOBO¥i /10/1eli pACTBOPEHHOI0 BellleCTBa.
1. Paccuuraiite Maccy TBEpIOTO BEIIECTBA (COMN) M 00BEM BOIBI, HEOOXOAMMBIN JIJIsl TPUTOTOBJICHHS
yKa3aHHOTO B 3a/laHMH 00bEMa PacTBOpa C 3aJaHHOH MacCOBOH J10JIei pacCTBOPEHHOTO BEIIECTBA.
2. [IpurotoBwTe Beckl. [lomecTuTe Ha JIEBYIO Yally BECOB JIUCT (GUIBTPOBAIILHON OyMaru U ypaBHOBECHTE
BECHI, pa3Melllasl pa3HOBECH! Ha MPABOH yallle.
3. [TomectuTe coib Ha PUIBTPOBATIBLHYIO OyMary v B3BEChTE PACCUUTAHHYIO Maccy COJIH.
4. [leperecure HABECKY COJIH B KOJIOY (WTU CTaKaH).
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Buumanue! Ilpu ommepusanuu scuoxocmu 2ia3 Habmooamens OO0NHCEH HAXOOUMbC 6 O0OHOU
NJIOCKOCMU C YPOBHEM HCUOKOCTIU.
5. OTMepbTe MEPHBIM MIJIMHIPOM BBIYUCICHHBIH 00bEM BOJIBI.
Buumanue! Yposenw srcuoxocmu 6 npo3paunvlx pacmeopax yCcmaHasiu8aemcs N0 HUXCHeM) MEeHUCK).
6. [lepeneiiTe Boay U3 NUIMHAPA B KOJIOY (MIJIM CTaKaH) ¢ HABECKOW COJIH.
7. Pa3Memaiite cojib CTEKJISHHOW MalIOYKOW C PE3MHOBBIM HAaKOHEYHHMKOM JO IOJHOTO PacTBOPEHUS
COJIH.
8. B oTuere mpuBenuTe paccyeTsl, MOCIEA0BATEIBHOCT BalllNX JEHCTBUI U clieiaiiTe puCyHOK cocy/a, B
KOTOPOM BBI IPUTOTOBWIN pacTBOp. O003HAYBTE MAaCCOBYIO JIOJIO COJIU U €€ GopMyITy.
9. IlpuBenute B mopsiok cBoe pabouee mecto. [IpuBenuTe B MOPSAIOK BECHI, NMOJOKUTE PA3HOBECH B
KopoOKy. CieliTe mOy4eHHBI PACTBOP COJIM B CHEIUAIBHYIO 0aHKY (BaM YKa)eT MpPeroiaBaTellb WIH
nabopanr). [Ipomoiite crakan, nainouky. [loctaBpTe Bce Ha CBOM MecTa.
3ananmue :
Bapuaunt Nel. IIpuroroButs 50 r pacTBopa moBapeHHOM COJIM ¢ MaccoBoiigoei com 5-%0.
Bapuant Ne2. [IpuroroButs 50 r pacTBopa noBapeHHoii coJiu ¢ MmaccoBoiifoJieii conm 10-%0.
2.Peiienne 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB (C MPAKTHKO-OPHMEHTHPOBAHHBIMH BOIIPOCAMH).
3apaua Nel. Jlyig 3acosia OrypoB UCTOIB3YIOT 7% BOJHBIA PACTBOP MOBAPEHHOU COMM (XJIOpUIA HATPHUS
NaCl). ImeHHO Takoil pacTBOp B JIOCTaTOYHON Mepe MOJABISET KU3HEAEITEIbHOCTh 00JIe3HETBOPHBIX
MUKPOOPTraHU3MOB U IUJIECHEBOTO TIpuOKa, M B TO K€ BpeMs HE TMPEMITCTBYET Mpoleccam
MOJIOUHOKHCTIOro OpoxeHus. Paccuntaiite Maccy conu U Maccy BOJBI JUIsl PUTOTOBJICHHS 1 KT TaKOro
pacTBopa.
3agaua Ne2. Kakyro maccy momnoka 10%-# xupHocTt u mioMm6upa 30%-it ;kupHOCTH HEOOXOIUMO B3SITh
17 npurotosiicHUs 100 r 20%-ro HOBOTrOJHETO KOKTCHIIA?
3apauya Ne3. Kakoe konndectBo BoAbl U 80%-ro pacTBOpa YKCYCHOM KUCJIOTBI CIEYET B3ATh ISl TOTO,
yT0o0KI IPpUroToBUTE 200 T cT0I0BOr0 yKcyca (8%-blii pacTBOP YKCYCHOM KUCJIOTEI.)
3apaua Neq. [Ipu cmemmBanuu 10%-ro pactBopa mapranmoBku maccoit 100r u 30%-ro pactBOpa
MapranioBkd maccoi 200 T MONy4arOT pacTBOpa MApPraHIIOBKH, HEOOXOMMMBIN s Je3nH(EKIH
CeMSsH ThIKBbI. KakoBa KOHIEHTpAaIs IOJIyY€HHOTO pacTBoOpa?
3agaua NeS. [lepen mocaakoil cemeHa TOMAaTOB Je3MHQUUUPYIOT 15%-HBIM pacTBOPOM MapraHIIOBKH.
CkomnbpKo T MapraHiioBku norpedyercs mist npurotosnenus 500 r Takoro pactBopa?
3apaua Ne6. [lepen mocaakoit cemena oryproB jae3uHPuiupyor 10%-HbIM pacTBOPOM MapraHIIOBKH.
CKOJIBKO T MapraHIlOBKH NoTpeOyeTcs aist mpuroroieHus 300 T Takoro pactBopa?
3apaua Ne7. [lepen mobenkoil nepeBbEB B Caay TOTOBSIT 15%-nb1ii  pactBop u3BecTd . CKOJBKO T
M3BECTU U BOABI MOTpedyetcs ans npuroroBieHus 500 r takoro pactsopa?
3agaua Ne8. Jlns OwicTporo 3acosia tomatoB HeoOxomammo mnpurotoButh 200 r 5%-ro pactBopa
MOBapeHHO conu. PaccunTaiite Maccy ColM U Maccy BOJBI JIJIs1 IPUTOTOBJIEHUSI TAKOTO PacTBOpa.
3.JlaiiTe OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.
1.Kaxkoii pacTBOp Ha3bpIBa€TCs HACHILLICHHBIM?
2.Kakoii pacTBOp Ha3bIBAETCSl HEHACHIIIIEHHBIM?
3.UT0 Ha3bIBaeTCsl paCTBOPUMOCTHIO BEIleCTBA?
4.YT10 Ha3pIBAETCSI MACCOBOM JIOJIEH PACTBOPEHHOIO BelIeCTBa?
5.Yto Ha3pIBaeTCsA MaSIPHOM KOHILIEHTpaLMen pacTeopa?

Conep:xkanue oTuera
3anummMTe B TeTPaAb Uil NPAKTHYECKUX 3aHATHIA:
1. HaumeHnoBaHue pa6oTsl, 1eJb padoThl.
2.Xox padoThI:IPOBEINTE pacyeThl U HA30BUTE MOCJI€I0BATEIbLHOCTH BbINOJIHEHHS ONePaluii,
MOJIb3YSICh TA0JIMIIAMH.
Tabmuua Nel [IpuroroBiieHue pacTBopa ¢ OnpeAeIeHHON MacCOBO 10JIei pacTBOPEHHOTO BEIIECTBA.

PacueTs! 11 npUroTOBIEHUS PacTBOpA € ONPEIEIEHHON MacCOl U MacCOBOM J0JIen
pacTBOPEHHOTO BELIECTBA

JHano Haiitn Pacuer o ¢popmyie

LW
m, ooa W

W (%) Ma-sa () wee 100%
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Ilocie10BaTeaIbHOCTD ONepalui

1.

2.

3.

3.PemuTe 3a/1a4M HA MPUTOTOBJIEHHE PACTBOPOB (C MPAKTUKO-OPHEHTHPOBAHHBIMHU BOMPOCAMH).

4. Cnenatb BbIBOJ K padore.

5./lajiTe 0TBeTHI HA KOHTPOJIbHbIE BONPOCHI.

Cnncok JuTeparypbl 4 HHTEPHET — HCTOYHUKOB

1Tabpuensu O.C. m np. EcrecTtBoznanuwe. Xumwus: Y4EOHHK IS CTYACHTOB NPO(ECCHOHAIBHBIX
o0pa3zoBaTeNbHBIX OpraHu3alui, ocBanBaIMX npodeccuu u cnenuaabaoctu CI10. — M., 2017.
2.Epoxun, HO.M., ®ponos, FO.M. COopHHMK 3amauy W yHOpaXKHEHUH IO XUMUU (C JUIAKTHYCCKUM
matepuanom). [Teker] : yueb.mocobue mus crya.yuapexaenuit CI10 / FO.M.Epoxun, B.1.®ponos. — 7-¢
u3a., crep. — M.: - 3. nentp «Axkagemusi», 2020. — 304 c.

HNuTepHer-pecypcebl:

www.megabook.ru (Merasuuukinonenust Kupuiaa u Medoaus, pasaenst «Hayka / Xumusi».

IpakTnueckoe 3ansitue Nell Ilouck m aHAIU3 KelCOB 0 MPUMEHEHHMH XHMHYECKHUX
BelIeCTB M TEXHOJOIrMH ¢ yuyeroM Oyayuieil npogecCHOHAJIbLHOM AeSTeJbHOCTH
(CoBpeMeHHbBIE€ KOHCTPYKIIHOHHBbIE MATEPHUAJIBI).

Henp 3ansaTusi: uMeTh o00Ilee MPEICTaBICHHE O COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTepuaiax;
IMOHUMATb CTPOCHUC, CTPYKTYpPY, CBOMCTBA U IIPUHIUIIBI KJ'IaCCI/I(bI/IKaI_II/II/I COBPCMCHHBIX MAaTCpPUAJIOB;
AHAJIM3UPOBATE NPHUYUHHO-CICACTBCHHBIC CBA3U PA3BUTHA KOHCTPYKHHMOHHBIX MATCPHAJIOB; BBLIACIATH
pOJib  COBPCMCHHBIX KOHCTPYKHHUOHHBIX MATCPUAIIOB B PA3JIMIHBIX obnacTax IMPOMBIIIJICHHOCTH,
COCPEeNOTOYUTHCS Ha padboTe, TpeOyronel cucteMaTH3aluy U CTPYKTYpHU3alui HHPOpPMAIMN; 0CO3HABATh
CYIIHOCTh U COLUAJIBHYKO 3HAYUMOCTb 6y,[[y1].[el71 HpO(I)eCCI/II/I; AHAJIIU3UPOBATE OCHOBHBIC HAIIPABJICHUA
COBCPUICHCTBOBAHUSA KOHCTPYKIIMOHHBIX MAaTCPHUAJIIOB U OIPCACIATH 00J1aCTh UX IMPUMCHCHUA.

OOopynoBaue: MyIbTUMEIUIIHOE 000pylOBaHME MJIsi BU3yaIM3alMM MPE3EHTAlMM; 3SJIEKTPOHHAs
npeseHTanmsi «CoBpeMEHHbIE KOHCTPYKIIMOHHBIE Marepuanb» ((poHOBas); KOMIUIEKT pa3JaTOYHOTO
MaTepuaina s o0yJaronmxcs (mepeueHb BOIPOCOB Ul JUCKYCCHOHHOW IUIOIIAAKH; KOMILJIEKC KeicoB
11 paboThl B (hOKyc-rpynnax;0iaaHku pedaekcuu s CTYIEHTOB).

IInan npakTHYecKoOro Keiic — 3aHATHA

Dtanbl yueOHOTO 3aHIATH Bpewms otBoguMoe
Ha JTall
1. Oprann3aninOHHO-MOTHBALIMOHHBI MOMEHT, aKTyaIl3alus OMIOPHBIX 7 MUHYTBI
3HaAHUHN
2. luckyccrnonHas Tuomaaka « KOHCTpYKITMOHHBIE MaTepUANTBI Oy TyIIET0x: 20 MUHYT

2.1. Buneo-6m10k (3-5 muH)

2.2. lHpopManmoHHBIH OJIOK COOOIIEHUS CTYICHTOB O TPUMEHEHHUN
KOHCTPYKLIMOHHBIX MaTEPHAJIOB B PA3JINYHBIX OTPACIAX
MIPOMBIIIJIEHHOCTH (B MAIIMHOCTPOEHUH, MPUOOPOCTPOECHUH 1
MHUKPOJIEKTPOHUKE, CTPOUTEILCTBE, JKJ TPAHCIIOPTE. . ...)

3. Pabora B hokyc-rpymnmax 55 MuHYT
IIpakTnueckuii keiic 1 «KoHCTpyKIIMOHHOE acCOPTH»
[Ipe3enTanus pe3ynbTaToB UCCAEAOBAHUSI — 5 MUHYT
[IpakTudeckuii keic 2 «Y IMBUTENBHBIE MaTEPHAIBI Oy TYIIEr0)»
[Ipe3enTanus pe3yinbTaToOB UCCIECIOBAHUSA — 5 MUHYT

4.01eHo4HO-pe(IEeKCUBHBIHN Tan 5 MUHYT
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5. Brimaua nomMannero 3aianusi — MOArOTOBKA SJIEKTPOHHBIX MPE3EHTALUN- 3 MUHYTBI
MPOEKTOB MO MPAKTUYECKOMY KEUCY 2 «Y AMBUTEIBHBIE MAaTEPUAIIBI
OyIyIIero»

Hroro: 90 MunyT

Kpartkue TeopeTuyeckue cBeleHUs
Kak u3BecTHO, TpaJULIMOHHBIE CIUIABHI YK€ JaBHO BbIpaboTaiu cBoil pecypc. 1 Gonbliie He crpaBisioTes
C 3alpocamMM apXHUTEKTOPOB, KOHCTPYKTOPOB M HMH)KEHEPOB. DBOJIOLUS MaTepUaloB - BOT OCHOBA
TEXHHUYECKOro nporpecca. [Ipou3BocTBO COBPEMEHHBIX KOHCTPYKIIMOHHBIX METAUTMYECKUX MaTEpUajIoB
TECHO CBSI3aHO C COBPEMEHHBIMM TEXHOJIOTMSIMM METAJUIYPTUH YEpHBIX MeTauioB. KauecTBeHHO
MOATOTOBJICHHAS YKeJIe3Hasl py/ia — 3TO 3aJI0T KaYEeCTBEHHOMW IJIaBKU YyT'yHa U CTaJIH.
[lon koncmpykyuonnvimu mamepuanamu OyneM TIOHUMaTh TaKue MaTepHalibl, U3 KOTOPBIX
M3TOTaBIMBAIOTCS PA3IMYHbIC KOHCTPYKIUH, IETAN MAIIUH, 3JIEMEHTHI COOPY>KEHUM, BOCTIPUHUMAIOIIIUX
CHWIOBYIO Harpy3ky. Jlamee 1enecooOpa3HO paccMOTpeTh KilacCU(PHUKAIUIO KOHCTPYKLHOHHBIX
MaTEpUaJIOB IO Pa3IUYHBIM MPU3HAKAM (IIO MPHUPOJE MAaTepuana U TEXHOJIOTMUYECKOMY HMCIOIHEHUIO).
VIMeHHO KOMITO3UTBI — 3TO OCHOBA COBPEMEHHBIX KOHCTPYKLIMOHHBIX MaTepPHAJIOB.
Jlaoum omeemul nHa credyrowue 80npocol:
1.Kakue mamepuanvl npocpeccupyrom dvicmpee: MemaiiuyecKue uiu Hememaiiuueckue?
2.1louemy Komno3ummvie Mamepuaibl NOYMU pewaiom npoonemy YRpasiiemMocmu MexaHudecKumu
ceoticmeamu mamepuana?
3.Ilouemy mamepuanogeoenue mpaHc@hopmupyemcs 8 HaHo mamepuailogeoerue?
Omeem [: B Hayaine 90-x TroI0OB MNpPOrpeccCUpOBaIM B OCHOBHOM HEMETAJUIMYECKHE MaTepuabl
MOJIMMEPHOTO mpoucxoxaeHus. 3atrem B 2000 romax 3a CcyeT YCOBEPIIEHCTBOBAHMS TEPBBIX
KOMITO3UTHBIX MaTepHalioB, METAITIMYECKHE MaTepuajbl CTalu HaOUpaTb 00OPOTHl M HA COBPEMEHHOM
JTare pa3BUTHs YEJIOBEUECTBA TEMII KaK Obl BEIPOBHSUICS Oaroziapsi pa3HbIM MOJIU(MUKALMIM yTIepoaa.
Omeem 2: Kak Mbl yKe MOHSIN U3 BHI€0-00Ka, YTO KOMIIO3UT — 3TO MHOTOKOMIIOHEHTHBIA MaTepual,
COCTOSIIIIMMA, KaK TMpPaBWIO, W3 IUIACTUYHON OCHOBBI (MATpHUIIbI), ApMHPOBAHHOW HAMOJHUTEISIMHU,
00J1a1al01IUMU BBICOKON MTPOYHOCTHIO, KECTKOCTHIO U T. 1. CoueTaHue pa3sHOPOIHBIX BEIIECTB MPUBOIUT
K CO3/IaHHI0 HOBOI'O MarepHalia, CBOMCTBA KOTOPOrO KOJWYECTBEHHO M Kauye€CTBEHHO OTIMYAIOTCS OT
CBOMCTB Ka)J0r0 U3 €ro COCTaBJAIoIINX. Bapbupys cocTaB MaTpullbl U HAIOJHUTENS, UX COOTHOLIEHUE,
OpHUEHTAIIMIO HAINIOJHUTENS, MMOIY4aloT MIMPOKUN CIIEKTP MaTepHalioB ¢ TpeOyeMbIM HaOOpOM CBOMCTB.
MHorue KOMIIO3UTBI MPEBOCXOJAT TPAJULHUOHHBIE Marepuaibl M CIUIaBbl MO CBOMM MEXAHUYECKUM
CBOMCTBAM M B TO XK€ BpeMs OHHU Jierye. Vcrosnp3oBaHNEe KOMIIO3UTOB OOBIYHO MO3BOJSET YMEHBIINUTH
Maccy KOHCTPYKIIUU IIPU COXPAHEHUH WM YIYUIIEHUH €€ MEXaHUUECKUX XapaKTEPUCTHK.
Omeem 3: [lpucraBka «HaHO» O3HAUYaeT AECATh B MUHYC JIEBATOM cTeneHU. To ecTb HAHOMETpP B OJUH
MUJIIAAP] pa3 MeHbIIe 00brdHOTO MeTpa. OCBOGHME ATOW CPaBHUTENHFHO HOBOM HAayKH HA4ajoCh IMOCIE
TOT0, KaK aMepUKaHIIbl OTKPBLIM BO3MOKHOCTh CO3JaHMs B JIA3EPHOM pa3ps/ie MUHUATIOPHBIX YaCTHII,
COCTOSIILIUX TOJIBKO M3 aTOMOB yriepoaa. MaTepuanoBeieHUe MEPEKUBAET CIOXKHBIN 3Tan pa3BUTHS, U
CHelMaIMCTaM TMPEJCTOUT €Il€ MHOTOMY HAaY4HMThCS, NMPEXKJE YEM OHU PEabHO CMOTYT YIPaBIATh
CBOMCTBaMU MaTepHUaJIOB HA aTOMAPHOM YPOBHE M UCIIOJIb30BaTh 3TU CBOMCTBA. Perienne nocTaBiaeHHbIX
3a/lad MOKET OBITh MOJYYEHO JIMIIb HAa OCHOBE KOMOMHUPOBAHHOTO IOAX0/a, COYETAIOIIEr0 HOBBIE
METOJIbI CHHTE€3a, HOBBIE METOJbI ONMHUCAHHS MaTepHalioB M pPa3pabOTKy HOBBIX TEOPETUUYECKUX
MEXaHU3MOB (DU3UKO-XMMHYECKUX TIPOILeCCOB (BKIOYas (IyKTyaluu) Ha aToOMapHOM YypOBHE.
Cno>XHOCTh MOCTABIIEHHBIX 33/1a4 COOTBETCTBYET PEBOJIIOLMOHHBIM W3MEHEHUSIM, KOTOPbIE HAHO HayKa U
HaHO MaTepHaJIOBe/IeHNE MOTYT BHECTHU B HaIlly KU3Hb.
Coepemennvie KOHCMPYKUUOHHbIE MAMEPUATbL 6 MAUWUHOCMPOEHUU
CoBpeMeHHbIE KOHCTPYKLIMOHHBbIE MaTepHajbl OYeHb Pa3HOOOpPa3HbI OCOOEHHO B MAIIMHOCTPOEHUHU B
nenoM. Hampumep, cmapnaiim — matepuan, KOTOPbId Obl MOT U3MEHHTHh MUP! YHUKAIBHBIN MO CBOUM
cBoiicTBaM MmaTepuan ObL1 M300pereH euie B 1983 rony. Ero co3garenem Obl1 OOBIYHBIN MapuKMaxep,
KoToporo 3Banu Mopuc Yopa. Marepuasn, KOTOpoMy Jajld Ha3BaHUE cmapaaiim, NPEACTaBisieT coOoi
MJTACTHYECKYI0 Maccy, KOTOpas MOXKET BBIACP)KMBATh KoJioccalibHble Temmeparypsl (2500 rpamgycos
Lenbcust). K orpomMHOMY cokalieHUI0, popMyiia BEIIECTBA HE U3BECTHA /IO CHUX IOpP, caM Y OpJ HUKOTJa
HE pacKpbIBajl €ro COCTaB M HUKOMY HE MO3BOJISUI XPaHUTh Yy ceOst o0pasisl Matepraa. M3BecTHO JHIlb,
YTO B COCTaB MaTepuayia BXOAUT 21 opraHuyeckuil mojuMmep, CONMoJMMep U HEMHOro kepamuku. Cam
n3o0petatens ymep B 2011 roay u dopmyna cmapaatima He U3BECTHA 10 CHX TTOP.
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Starlite u Kocmonasmuxa. Ilpu Bxome B arMmocdepy 3eMiu, KOCMHYECKHE alllaparhl MOJBEPTaloTCs
BO3JICHCTBUIO BBICOKHUX TemriepaTyp. M3BecTeH ciyyail, korja mpu BXoje B atMocdepy, y aMepuKaHCKOTrO
marTia OTKa3al TeIUIOBOW IIUT, BCE HAXOJUBIIHECS Ha OOPTY AacTPOHABTHI CrOpeNd 3a)KUBO.
[Ipumenenue Starlite, mo3Boamiao Obl co3daTh HACATBHBIM TepMoU3oiATOp. B cBoe Bpemsi NASA
oOpaIiaJiMch ¢ JJaHHBIM TIpeIIokeHrneM K Mopucy Yopay.

Starlite m 3ammTa OT MOkapoB. Bo MHOrMX permoHax Mupa, CyXOW KJIMMaT CTAHOBUTCS MPUYUHOMN
OTPOMHOTO KOJIMYECTBA IMOXKAPOB, MPU KOTOPHIX HMHOI/IA CTOPAIOT HE TOJBKO CTPOCHHUS, HO U JIIOJIU.
Hcnonw3oBanue Starlite mpu mokpacke 10OMOB, MO3BOJMWIA Obl COXPAaHUTh HE TOJHKO CaMHU JIOMa, HO U
xu3HM Jrofed. [lomuMo »TOro, marepuall MOKHO MPUMEHSTh HPU HU3TOTOBJICHUM OJIEKIbI IS
nokapHbIX. Takast ogexa Oblia ObI COBEPIIEHHO HEBOCIIPUMMYKBA K OTHIO.

Cospemennvie memamamepuavl

He menee uHTEpecHBI COBpEMEHHbBIE Memamamepudivl, EPBOOTKPHIBATEIEM KOTOPHIX ObUI COBETCKHIA
¢u3uxk Bukrop I'eoprumeBuu Becemaro (1967 r.). Takum o6pa3om, memamamepudanivl — 3TO
KOMITO3UIIMOHHBII MaTepua, CBOWCTBA KOTOPOTO 0OYCIIOBJIEHBI HE CTOJIBKO CBOMCTBAMH COCTABIISIOLIUX
€ro JJIEMEHTOB, CKOJIbKO HMCKYCCTBEHHO CO3JaHHOW MEPUOJUYECKON CTPYKTYpoil. Mertamarepualbl
CUHTE3UPYIOTCSA BHEJAPEHUEM B UCXOHBIN MPUPOIHBINA MaTEpHal pa3IMYHbIX IEPUOIUUECKUX CTPYKTYP C
CaMbIMH pPa3HBIMH T'E€OMETPHYCCKUMH (opMamu, KOTOpPbIE MOTUPUIUPYIOT AUIICKTPHUSCKYIO U
MarHUTHYK0 BOCIIPUMMYHUBOCTH MCXOIHOro Marepuana. OIHO M3 BO3MOXKHBIX CBOMCTB METaMaTepHUaIOB
— 93TO OTPHUIATENIBHBIA (MJIU JICBOCTOPOHHMIA) Kod(hduuueHT (Toka3arenb) NpeIoMIIeHUS. bbuIo
OOBSIBICHO O CO3/IaHUM MeTaMaTepuaiga C OTPHUIATETbHBIM IOKa3aTelieM MPEeIOMJICHHS] B BUIMMOMN
o0actu, crrocoOHOM CKPBITh TPEXMEPHBIN 00beKT. MaTepuall COCTOUT U3 30JIOTOU TOJUIOKKH, 30I0THIX
HaHOAHTEH M (propuga marHus. Mcronb3oBaHHEe METaMaTepUaAOB B CO3/IaHUU MACKHUPOBOUYHON YMHOM
OJICKIBI IS BOCHHBIX OOJIee MEpPCIEeKTUBHO, YeM albTEPHATHBHBIC MOAXOJbl. biaromapss Tomy, 4to
MeTamarepuanbl  00JaJal0T OTPHUIATENbHBIM IIOKa3aTelieM MPEeNOMIICHUS, OHHM HJICAIbHBI JUIS
MaCKHUPOBKH 00BEKTOB, TaK KaK MX HEBO3MOKHO OOHAPYKUTH CPEACTBAMHU PAAHOPA3BEIKH.

Ot moutu ¢aHTACTUUYECKUX KOHCTPYKLMOHHBIX MaTEpHUajOoB BepHEMCsS K 0oliee «3€MHBIM», HAIPUMED,
KapOOH, KOTOPBIA XOPOIIIO M3BECTEH B aBTOMOOMiIecTpoeHuu. OH oTin4vaercs jerkuMm Becom: Ha 50%
nerye cranu, Ha 20% nerye amomunus. Takum 06pa3zom, KapOOH — ATO IPOUHBIN U JIETKUH KOMIIO3UTHBIN
Marepua, MoJay4yaeMbIil TyTeM MeperyieTeHUs TOHKUX HUTEeH rpaduta u pe3uHsbl.

3areM, MOXXHO OOpaTUTh BHUMAaHUE Ha KOMIIO3UTHBIM MaTepuan — YTIEIUIaCTUK, KOTOPBIA OONbIION
TEXHOJIOTHYECKON TOIMYJISIPHOCTBIO TIOJIB3YeTCsl B aBHAacTpoeHuu. W mpeacraBisier coOON KOMIIO3HT,
colepXkallii B KaueCTBE HAIMOJIHUTENS YIJEPOJHbIE BOJIOKHA. DJTOT CPAaBHUTEIBHO HOBBIA KJAcC
MOJINMEPHOro  Komno3uunoHHoro wmatepuana (IIKM) mnomyumn B mocienHue rojbl  Haubosee
WHTEHCUBHOE pa3BUTHE Onarojaps CBOMM YHHUKAJIbHBIM CBONCTBaM, a MMEHHO: BBICOKUM 3HAUYEHUSIM
MIPOYHOCTH U JKECTKOCTH, HU3KOM TUIOTHOCTH, XMMHYECKOW MHEPTHOCTHU, TEILJIO- U SJEKTPOIPOBOTHOCTH,
BBICOKOM YCTAJIOCTHOW MPOYHOCTH, HU3KOU IOJI3yYECTH.

Jlanee MOCTOIHOE MECTO B Trajeped COBPEMEHHBIX KOMIO3UIIMOHHBIX KOHCTPYKIIMOHHBIX MaTepHaIOB
3aHUMAaeT — cmekaonaacmux. ITO TUIACTUYECKHI Marepuan, COCTOSAIIUMNA M3 CTEKJIOBOJOKHHUCTOTO
HamoJHUTeNs (CTEKJISHHOE BOJIOKHO, BOJIOKHO M3 KBapla U Jp.) U CBS3YIOIIEro BeIlecTBa
(TepMOpeakTUBHBIE W TEPMOIUIACTUYHBIE MONUMEPbI). CTEKIOIIACTUK — 3TO MaTepual C MallbIM
YACIbHBIM BECOM W 3aJIaHHBIMA  CBOWCTBAMH, WMEIONIMNA IMTUPOKUH CHEKTP MPUMEHCHHUS.
CrekonnacTuky 00J1a/1at0T 04€Hb HU3KON TETUIOMPOBOIHOCTHIO (MPUMEPHO, KaK y JepeBa), MPOYHOCTHIO
KaK y CTaJi, OMOJIOTHYECKON CTOMKOCTBIO, U aTMOC(HEepOCTOUKOCThIO. [ToBEpIKEeH BIaroHACHIICHUIO U
BOJIOHACBILIEHUIO, UCTUPAEMOCTH.

Jlaoum omeemul Ha credyrowue 80nPocel:

Ecmb u'y cmapnavima (cynep mennousonupyrowuii) ananoau?

Omeem [:HecMoTps Ha TO, YTO CTapialT TPYIHO Ha3BaTh KOHCTPYKIIMOHHBIM, TaK KaK riaBHas QyHKIUSI
— TEIJIOU30JIALIMS, MPU STOM OYEHb CJIOKHO HAWTH aHajoru. B kadyecTBe aHAJIOrOB KOCBEHHO MOXKHO
Ha3BaTh MPAKTHUYECKH BCE CTPOUTEIbHBIC TEIJIOM3OJIMPYIOIINE MaTepHallbl, Hampumep, 0a3abTOBBIN
TETUIOU3OJISIIUOHHBIA MaTepuaj, BCIIEHEHHbIM MOJUIPONUIIEH, MaTepHalibl Ha OCHOBE KpPEMHO3EMa,
MEHOM30J W JIpyrue, OTIWYAIONIUEecs CICAYIOIMHUMH CBOMCTBAMHU: BO3MOYKHOCTH JKCIUTyaTallMH TpU
nepenagax TeMIEeparyp, CTOUKOCTb K pa3pyILICHUIO MPU KOHTPACTHOM BO3JIEUCTBUHU — OT OXJIAXKIACHUS J10
HarpeBaHus, BBICOKYIO XUMHYECKYIO CTOMKOCTb, HETOPIOUECTh, 3KOJIOTMYECKasl YMCTOTA, JUIMTEIIbHBIN
CPOK 3KCIUTyaTalllH.

«lllanka-nesuoumray, «4eno8exk-HeUOUMKay, «naaw-Hesuoumrka» us Iappu [lommepa — smo mug u
peanbHocmy...7
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Omeem 2. «lllanka-HEeBUANMKA», «IEIOBEK-HEBUIUMKAY, «IUIall-HeBUIuMKa» u3 ['appu IlorTepa- 3to
pealbHOCTh Oyiarojapsi OTKPHITUIO METaMaTepUaIoB, KOTOPhIE B OTJIMYUE OT KJIACCHUECKUX MaTepHalloB,
onpeensieMble CBOMCTBAMU B OCHOBHOM BEIIIECTBOM, a CBOMCTBA METaMaTE€pPHAJIOB OIPEACNSAIOTCA UX
reomerpueid. MHbIMU cllOBaMM, B MeTamarepuage MOKHO 3aMEHUTh OJIMH METaul Ha APYrOl U €ro
CBOMCTBAa MOYTHM HE WU3MEHATCSA. BrepBble peanu3oBarh MIANKy-HEBUJIUMKY U3 MeTamaTepHuaa,
paboTaIIy0 B MUKPOBOJIHOBOM Juaria3one, yaaaock B 2006 roay ¢busukam n3 YHuBepcurera Jlproka.
Omna mpencrasisier co0oit HaOOp M3 JIECATH BIOKEHHBIX IWIHHIPOB, KK U3 KOTOPBIX COCTOUT W3
OJIMHAKOBBIX S4Y€EK-aHTeHH. M3-3a pa3iMuHbIX paguyCcOB KPUBU3HBI IWJIMHJIPOB BO3HHMKAI TPATUEHT
Kod(dulreHTa TPETOMIICHHUs, KOTOPBIM U 3aCTaBIIsLI CBET OTU0AaTh CKPBITHIN B meHTpe mpeamer. B 2012
roJly Ta e rpymnna Uccle0BaTele YCOBEPIIEHCTBOBAIA MOAX0 K CO3JaHUI0 MUKPOBOJIHOBOW HIAKU-
HEBUJIUMKHU.

Ymo obwe2o medxncoy kKapboHOM, YenenIacmuKamy U CmeKioniacmuKamu?

Omeem 3:KapOoH, yriemIacTUK W CTEKJIOIUIACTUK OOBEIUWHSET, B TEPBYIO OdYEpE/b, CTAOWIbHBIC
(bu3MKO-MeXaHUYECKHUEe CBOMCTBA (MMEIOT OOJBIIYI0 MPOYHOCTh, a MPH yAapax TPeCKaroTCs, KpoIiarcs,
HO HE pa30MBacTCs HA YaCTH) M 00JIACTh MPUMEHEHHUSI.

CospemeHnHble KOHCMPYKYUOHHbIE MAMEPUATIbL 6 CHIAHKOCHPOCHUU.

Hampumep, oxapakTepu3yeM CTaHHHY C TOYKH 3PEHHUS MaTepUaJoBEACHHUS, KOTOpas BBIMOJIHSACT
Hecyryro ¢GyHkuuo. OHa T0KHA UMETh CTa0MIBHOCTH CBOMCTB, 00ecneurnBaTh 00padoTKy MaTepuaioB
C HEOOXOAMMOW TOYHOCTHIO M PEKHMOM, XOPOIIYI MPOU3BOIUTEIBHOCTh. OT MPOSKTUPOBAHUS H
KauecTBa HW3TOTOBJICHHUS CTaHWHBI 3aBUCHUT TOYHOCTh 00paboOTKM cTaHka. Ha coBpeMeHHOM JTarie
Pa3BUTHUSL CTAaHKOCTPOCHMSI aKTyalbHBIM CUMTAETCS CHUHTETHYECKHi rpaHuT. OH MOJYy4YWJ Ha3BaHUE
cunmezpana. VI3 rpaHUTa U3rOTABIMBAIOT CTAHUHBI JI1 CTAHKOB C BBICOKOM TOYHOCTBIO. OTIMYUTEIBHOU
0COOCHHOCTBIO CHHTETpaHa (CHHTETUYECKOTO TPAHUTA) SBIISICTCS TO, YTO OH MPAKTHYECKH HE IOABEPIKEH
TEeMIIEPATYPHBIM J1ehopMaIIHsIM.

OmHuM H3 OCHOBHBIX KOHCTPYKIITMOHHBIX MATE€pUAJIOB B CTAaHKOCTPOCHHH SIBJISCTCS YYryH. OTO
OOBSICHSIETCSI €r0 BBICOKMMHU DJKCIUIyaTallUOHHBIMM W TEXHOJIOTMYECKUMHU cBoicTBamu. [Ipu sToM
BO3MOYHO U3MEHHUTD PsiJi CBOMCTB UYr'yHa JUIsl KaKJA0W KOHKPETHOM KOHCTpYKIUU. [Ipyu npoekTupoBaHuu
YYT'YHHBIX CTAHWH U HAIPABJISIIOIIMX CTAHKOB BO3HUKAIOT J[BE B3aUMOCBsI3aHHBIE 3a1aun: ) obecneunts
TpeOyeMble JKCIUTyaTallMOHHBIC XapaKTEPUCTHKU JeTayiei; 2) o0ecrneyuTh HEOoOXOJUMBIEC YCIOBUS
MOJIyY€HUs TOJHOW OTIUBKH OJ1aro/iapsi TEXHOJIOTUYHOCTH €€ KOHCTPYKIIUU.

Kpome Toro, oueHr 4acTO MOXXHO BCTPETUTh 3aKaJCHHYIO YIIEPOJIUCTYIO CTallb B Ka4€CTBE OCHOBHOTO
Marepuaia JJis U3rOTOBJIEHUsl CTaHUHBI. M3 yriiepoAuCTON CTalu M3TOTaBIMBAIOTCS CBAPHBIE CTAHUHBI.
Onu 0071a/1a10T MEHBIIIMM BECOM T10 CPAaBHEHUIO CO CTAHWHAMU, MPOU3BEACHHBIMU U3 UyryHa. [Ipu aTom
MOKa3aTeNH KECTKOCTH OYIyT OJIMHAKOBBIMHU.

WNHorna B MpOM3BOJCTBEHHOW cpelae HaONIOAAIOTCSl CTAaHKW CO CTaHMHOM u3 OetoHa. berton
XapaKTepU3yeTcs XOPOIINMH AeMIIPUPYIOMUMU TOKa3aTelsIsMU U 0ojee HU3KOH BOCIPUUMYHBOCTBIO K
KoJiebaHusIM TemmepaTrypsl. Hemocrarku: ctaHuHy U3 1MOJ00HOTO MaTepraia HeoOXOAUMO 3alUIaTh OT
MOMa/laHusl Maclia ¥ BOJbl, MHAYE OHA M3MEHHUTCS B 00BEMAX W A JOCTHXKCHUS HYKHOU KECTKOCTH
CTEHKH CTaHHWHBI JICJIAIOTCS OUY€Hb TOJICTHIMU.

B kauecTBe OTIMYHOrO aHalora OETOHA MOKHO Ha3BaTh MOJMMEPHBIN OETOH, KOTOPBIA JEMOHCTPHPYET
CTAaOWJIBHOCTD TEMITEpaTyphl U JAeMIupyomue (racuT Koiaebanus) CBOWCTBA MPUMEPHO B 6 pa3 BHIIIIE,
geMm y uyryHa. [lomumepHbIii OETOH SBIISIETCS CaMbIM COBPEMEHHBIM MATEPUATIOM ISl U3TOTOBJICHUS
HETIOJBMKHBIX JE€TaNie CTaHKOB. EIé oMHMM MpenMyIIeCTBOM CTaHWHBI U3 TIOJMMEPHOTO MaTepuasia
SIBIIIETCSL CKOPOCTH €€ U3TOTOBIEHUs. M3 cTanu u 4yryHa OTIMBarOTCS TPyObIe 3arOTOBKHU M 9TO 3aHUMAET
BpeMeHHu oT | mecdana. M3rorosienne aetaneil u3 NoJMMEPOB MPOUCXOIUT B TEUEHUE HECKOIBKO JTHEM.
CroumocTh OIOOHBIX CTaHWH MTpUMepHO Ha 30% JerieBne YyTyHHBIX U CTATbHBIX.

Jlaoum omeemul Ha credyrowue 60npocol:

Ymo nyuwe numotl uy2yH UIU 3AKANEHHAA CMAlb OJid U320MOGIeHUs CMAHUH MemallopenCyuux
cmankog?

Omeem [:Ha nanHbIi BOMPOC MPSIMOJIMHEHHO OTBETUTH OYEHBb CIIOKHO, TaK KaK HEOOXOIMMO MPOBECTH
HeKoTopoe paccyxaeHue. C TOYKM 3peHUs Beca WJIM MacChl M3TOTOBJICHHOW CTaHWHBI, €CTECTBEHHO,
CTallb MTUIUPYET. A, €Clii pacCMaTpUBaTh C TOYKU 3PEHHUS CMOCOOHOCTH TacUTh BHOpAIMHU B MpoIiecce
SKCIUTyaTallid TEXHOJOTMYECKOro o0OpynoBaHUs, BbIUTphIBaeT 4yryH. [Ipm stom ux oObeauHser
napameTp >KeCTKOCTH.

Kaxumu npeumywecmeamu obradaem noaumepboemon no cpagHeHuro ¢ 00bluHblM OemorHom?
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Omeem 2:00b14HBI OCTOH IO CPABHEHUIO C TOJUMEPHBIM TPeOyeT IMOBBIIICHHOTO BHHUMAHUS 10
TEXHHUYECKOMY O0CTY>KUBAHUIO U 3aLIUTHI OT BJIary.

Kaxoti mooxcem ovimo ananoe y cunmezpana?

Omeem 3.Y cuHTerpaHa HET aHajora, a IOJMMEpPHBIH OETOH — 53TO BCEro JIUIIb PAaBHOBECHBIN
JIbTEPHATUBHBIA BapUaHT, TaK KaK IOJIMMEPHbIE MaTepHalibl OTIMYAKOTCS BBICOKOM YCTOHYMBOCTBIO K
KOPPO3UH, JETKOCTHIO TPOU3BOJICTBA U PEMOHTA, HU3KUM KO3(D(PHUIIMEHTOM CKOJIbKEHUS U YBEIIMYECHHBIM
MOZYJIEM YIPYTrOCTH IO CPAaBHEHUIO C JIPYTMMM MaTEpHUAIaMH, HCIIOIb3YEMBIMHU UIsI IIPOU3BOJACTBA
CTaHUHBbI. BeposATHOCTP BO3HMKHOBEHMSI PE30HAHCA Yy CTAHMHBI U3 TOJUMEPHBIX MaTEpPHUAIOB
3HAYUTEIBHO HIKE, YeM Yy CTalIbHOM CTAaHHWHBI, CJIEJOBATENbHO, CTAHOK OTIMYACTCS OOJbIIeH
TOYHOCTBIO.

Cospemennple KOHCMPYKUYUOHHbIE MAMEPUATbL 6 NPUOOPOCHPOEHUU.

VYriiepos — 3T0 HE TONBKO XMMUYECKUN 3JIEMEHT YEThIPHAAUATON IPyMIIbl 2-T0 NEPUOJIA EPUOANYECKON
CHCTEMBbl XMMHUYECKHX D3JIEMEHTOB, HO M «(paHTACTHUECKUI» HMCXOTHBIA Marepuan Ui Hay4HbIH
otkpbiTuii. Hanpumep, ¢yunepen. llon ¢hynnepenom Oynem mnoHUMaTh MOJIEKYJISIPHOE COCAMHEHHE,
npejcTaBisionee co00il BBIMYKJIbIE 3aMKHYTbIe MHOTOIPDAaHHHMKH, COCTABJICHHbIE W3 YETHOIO YHUCIA
TPEXKOOPIMHUPOBAHHBIX aTOMOB yriepoaa. CBouM Ha3zBaHueM (yiepeHbl 00s3aHbl HWHXKEHEPY H
apxutektopy Puuapny bakmuncrepy ®@ymnepy. Cieayer OTMETUTb, YTO OTKPBITHE (YJIIEPEHOB HMEET
CBOIO IIPEBICTOPUIO: BO3MOKHOCTh MX CYIIECTBOBaHMS ObLIa mpejckazana emie B 1971 roay B SnoHuu u
TeopeTruecku obocHoBaHa B 1973 roay B Poccuun. ®yriepen npuMeHseTcss B Ka4eCTBE Marepuaia s
MOJIYIPOBOJTHUKOBOM TEXHHMKH, Kak (oropesuct. DymiepeHbl TakkKe MOTYT ObITh HCIOJIb30BaHbI B
KadyecTBe J100aBOK /IS TIOTyYEHHUS! HCKYCCTBEHHBIX aJIMa30B METOJIOM BBICOKOTO JaBJICHUSI.

3areM Hay4yHbIE HcCeI0BaHus QyuIepeHOB ObUTH MPOAokeHbl U B 2006 T 00HAPYKHUIUCH YTTIEPOHbIC
HaHOTPYOKH B AaMacckoil craiu. [loaTomy yriaepoHbie HAHOTPYOKH TPEACTABISIIOT U3 ce0st CBEPHYTYIO
B IIWIMHAP TpaduTOBYIO IIOCKOCTb, TO €CTh IIOBEPXHOCTh, BBUIOKEHHYIO MPaBHIbHBIMU
[IECTUYTOJIPHUKAMH, B BEPIIMHAX KOTOPBIX PACIIONIOKEHBI aTOMBI yriiepoaa. B Bumy Toro, uto rpadur —
3TO TOJNyMETasll, YIJIEPOJHbIE HAHOTPYOKH TMPOSBIAIOT JJIEKTPOHHBbIE cBoiicTBa. Kpome ToOrO,
YIJIepoAHble HAaHOTPYOKH 00JalaloT CBEPXIPOBOJAMMOCTBIO, KOTOPYKO OTKPBLIM HCCIIEIOBATENd U3
Opannuu u Poccun (UIITM PAH, YepHoronoBka). JlanpHeiiine uccneoBaHus MOKa3ald ONTUYECKUE
CBOMCTBA, HampUMep, MPSIMO30HHOCTb, KOTOpas aBTOMAaTMYECKM BKIIIOYAET MX B YHUCIO MaTepHalioB
OIITORJIEKTPOHUKH.

HaHoTexHOMOrny MO3BOJIMIIN YYEHBIM M3TOTOBUTH YIVIEPOJHYIO IJIACTHHY 0ojiee TBEpHylo, YeM ajiMas,
TOJIIIIMHA KOTOPOW cocTaBisieT Bcero ojauH aTtoM. COCTOUT OHa U3 epaghena. ITO caMblii TOHKUN U
IIPOYHBIN MaTepHuall BO BCeil BeceneHHoM, KOTOPBIM IPOITYCKAET AIEKTPUIECTBO HAMHOTO JIYYILIe KPEMHUS
KOMIIBIOTEPHBIX YMNOB. OTKpBITHE rpad)eHa CUUTAETCS HACTOALIMM PEBOIIOIIMOHHBIM coObITHEM. [ paden
npejcTaBisieT co0oil ABYXMEpHbIM KpucTtayii. Ero cTpykTypa sBisieTCS TeKCaroHajlbHOW PpEIIETKOM,
cocToslled M3 aToMoB yriepoaa. I'padeH M ero nmpuMEHEHUE aKTyajdbHBl JUIs: BBICOKOYACTOTHBIX
BBICOKOMOIIIHBIX 3JEKTPOHHBIX YCTPONCTB; MCKYCCTBEHHBIX MEMOpaH, pa3[essioluX JABE JKUIKOCTH B
pe3epByape; -yJIydlIEHUs CBOMCTBA IPOBOJMMOCTH Pa3JIMYHBIX MAaTEPHUAJIOB; CO3JAHMs IUCILIES Ha
OpraHWYEeCKUX CBETOAMOJAX; OCBOCHMS HOBOW TEXHUKH YCKOpPeHHOro cekBeHupoBanus JIHK;
YIAY4IIEHUS KUAKOKPUCTATUNINYECKUX JUCIUICEB; CO3JaHUs OaJUTMCTHUECKUX TPAH3UCTOPOB.

Camplii JIeTKM B MHpE Marepuaja TOJY4YWsI Ha3BaHUE aopoepagum. Ho sTomy matepuainy He
MIOJIYYNJIOCH JOJT0 YyAEpKUBaTh MajJbMy IIEPBEHCTBA, €€ HE TaK JAaBHO NEPEXBATUI APYTON YIriIepOJHBIN
MaTepuaia moJ Ha3BaHUeM TIpadeHoBbI asporens. [lomyumBmimiicss rpadeHOBBIA a’3porenb SBISETCS
Ype3BbIYAHO MPOYHBIM M YOPYIMM MarepuanoM. OH MOKET MOIVIOTUTh OPraHMYEeCKHE MaTepHalbl, B
TOM YHCJIe U He(DTh.

N3o06peren Vantablack 6pu1 B 2014 romy ydeHbiMu ymamu u3 sabopatopuu ¢usuku Croppeit
Hanocucremc. OT1oT Marepuan GU3MKH MOIYYWIH U3 HAHOMpPYOOK YTIIepoja U YHHUKAJIeH OH TEeM, 4YTO
ABIISIETCA CaMOM uepHOil cyOcraniueil Ha miuaHere. CBoiicTBa Marepuana BOUCTHHY YIUBUTEIbHBI:
BEIIECTBO CHOCOOHO moromare moutd 100% momamarmero Ha HETO0 HW3JIYYeHHsS JII0O00ro THIa —
CBETOBOI'0, PaMOBOJIHOBOIO, MUKPOBOJIHOBOIO. J[aXke yrojb camMOro 4YepHOIO M HACBHIIIEHHOTO OTTEHKA
Oynet cnocoOeH moraoTuTh He 6omee 96% cBera!

C GoTOHHBIMU KpUCTAIIAMU CBS3BIBAIOT OyAyIllee COBpEeMEHHOW KuOepHeTUKU. B JaHHBIIT MOMEHT HIET
MHTEHCUBHOE U3yYeHUE CBOUCTB (DOTOHHBIX KPUCTAJUIOB U MPEANOaraercs, 4yTo: ja3epbl ¢ (POTOHHBIMU
KPUCTAJIJIAaMH  TIO3BOJISIT  IIOJIYYUTh MAaJIOCUTHAJIBHYIO JIa3€pHYI0 TEHEpalMio, TaK Ha3bIBacMble
HU3KOIOPOTOBBIE U OECIIOPOrOBbIE JIa3€phl; BOJTHOBObI, OCHOBaHHBIE Ha (DOTOHHBIX KpUCTAJJIAX, MOTYT
ObITH OYEHb KOMIAKTHBI U O0JIaZaTh MaJbIMU MOTEPSMH; C TOMOIIBIO (POTOHHBIX KPUCTAJUIOB MOKHO
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Oyder co3gaBaTh CpeObl C OTPUILIATEIBHBIM TIOKA3aTeJeM IMPEIOMIICHHUs, YTO JAacT BO3MOXKHOCTH
(boKycupoBaTh CBET B TOUKY pa3MepaMu MEHbIIIE JUIMHbBI BOJIHBI («CYTIEPIUH3BDY).

B Hactosimiee BpeMs KpEMHHI — OCHOBHOM MaTepuai Ui SJEKTPOHMKHA U COJIHEYHOW SHEPreTHKHU.
MOHOKpUCTAIITMYECKU KPEMHUIT — MaTepuai Uil PeHTTEHOBCKOM ONTHUKH IMPEIOMIIEHUST — ONTHKA,
OTIUYAOIIAsACS HOBBIMH CBOWCTBAMH W XapaKTKPUCTUKAMH, OOECICUMBAOIIAs TPEIOMIICHUE U
(OKYyCUpPOBKY PEHTIC€HOBCKMX JIydyell aHaJOrMYHO TOHKMM JIMH3aM. Takke MpuMeHsieTcs Ui
M3TOTOBJICHUS] PEHTTE€HOBCKUX 3€pKaJl, IPUMEHSIEMbIX B PEHTT€HOBCKUX MUKPOCKOTMAaX, TEIECKONax.

B panmorexHuke, repMaHHeBbIe TPAH3UCTOPHI U JIETEKTOPHBIC TUOJBI 00Ja/lal0T XapaKTepUCTUKAMH,
OTIUYHBIMU OT KpPEMHHUEBBIX. B CBOE BpemMsi TIepMaHHEBBIE MOJTYIPOBOJHUKOBBIC TPUOOPHI
HCIIOJIb30BAJIMCh MOBCEMECTHO B PAIUMONPUEMHHUKAX M JPYruX KOHCTpykuusx. Emé Gonee BhICOKUM
YaCTOTHBIM TOTEHLHUAIOM OOJIajaeT apCceHU ] TajUIusi, NMPUMEHSEeMbId B CBeTOAHOJax. B HacTosiee
BpeMs TepMaHHUEBbIE JUObl U TPAH3UCTOPHI MOJHOCTHIO BHITECHEHBI KPEMHUEBBIMU U HE BBIITYCKaIOTCA
HU B OAHOW cTpaHe mupa. HalTh MX MOXKHO TOJIBKO B CTaphIX pajuoanmaparax, Ju00 H3 3amacoB
paauonoouTeneil Tex Jer.

Haoum omeemul Ha cedyrouyue 60NPOCHI:

Ymo obwezo y epaghuma, gynnepena, yenepoonvix HaHompyoox u epaghena?

Omeem [1:T'padur, dymiepeH, yriepoaHble HAHOTPYOKH W rpadeH OOBeAMHSICT MCXOJHBIA MaTepHa
YTIEpos.

Ymo obwezo y KpeMHUsA, 2epMAanus U apceHuma 2aiius?

Omeem 2:KpemHuil, repMaHuii 1 apCeHUT TAJUIUSI MOKHO OOBEAMHUTH 0OJACThIO MPUMEHEHHUS, TO €CTh
TEXHOJIOTHI MPOU3BOJICTBA TPAH3UCTOPOB U IUOJIOB.

Kaxue ewe npumepsl pomonHbIX KPUCMATIIO8 MONCHO NPUBECTNU U3 HCUBOU NPUPOODLL?

Omeem 3:DOTOHHBIC KPUCTAIUIBI BCTPEUAIOTCS B MPUPOJIE B MUHEpaiax (Omal, KaJIbIHUT), Ha KPBUIbIX
6abouek, Ha MAHIUPSX )KYKOB, Ha IJ1a3aX HEKOTOPHIX HACEKOMBIX, HA MEPhsIX MaBIUHA, HAa YEeIIyKaX pbIO
U T.J.

IMopsiiok BbINIOJIHEHHS PA0OTHI
1.BeimosinnTe 3aganus (MpeaJiOKeHHOTO BAM BApHAHTA):
npakTuyeckoro keica 1 « KoHCcTpyKIHOHHOE acCOPTH

Ileny keiica MNel: TOCTPOWTH TPUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy MaTepHaiOM W OIHHM U3
HanpaBJIeHUH MATMHOCTPOUTEIbHOW HHAYCTPUH
Koncrpykuuonnslii  — Marepuaa 1— ABToMoOmn/iecTpoenue
mMaTepuas — Marepuan 2— CTaHKOCTpOeHHe
— Marepuaa 3— IlpudopocTrpoenue, KOCMOHABTHKA

Cumyayuonnaa 3adaua Keiica Nel: CIpPOEKTHPOBaTb IPUYUHHO-CIEACTBEHHBIE CBSA3HM MEXAY
COBPEMEHHBIMU KOHCTPYKIIMOHHBIMH MaTepHajlaMH U 00JacTbl0 NPUMEHEHUS, HCHOJIb3ys METOJIbI
WCCIIeIOBaHMsI (aHAJN3, CPAaBHEHUE, HHIYKIUS, IEAYKIUS, CHHTE3 | T.]I.).

®okyc-rpynna Ne 1: rpadur, ¢ymiepeH, yriepoaHble HAHOTPYOkH, rpadeH (BbIOMpaeTcs I000M
MaTepuaj Kak OCHOBHOM).

®okyc-rpynna Ne 2: meramarepuaibl, MOJUMEpPHBIE KOMIIO3HTHI, CTapilaiiT, SJEKTPOHHAs TKaHb,
MIpO3payHbIil ATIOMUHUN (BBIOMpaeTcs 10001 MaTeprall Kak OCHOBHOM ).

[MPFUMEP BBITTOMTHEHIAA:
Hitaiia® misTHOC TR, BACOLAT IROMOTHA
*| Adporens = TEERIOCTE, MPOIPTHOCTS, EOCMOCA

EAPOOPOAMOC TS, Tpeinsrtaiie
HHEEVE TEMIMITOEOIHO Th

Margae,
WIBCTIOTHRLE,
rascaaee
BOTOKHA

B | ApMHpOBAHHELI Bhicoran Harotomnemne | g Pn-ﬁamn:xnum|
FHApOreTs B MeXaHHYeCKad o HCEVCCTECHHBIX
MDOTHOCTE CEAIOK H

CYXOKHTHI S MeIHHH

* PoboToTeximka

CoBpeMeHHER

KORCTpYKUHOHHbEe | WP Thubber mmp | Bucosas remaomsorms u

MATePHATR BLICOKEE PECTATHBAMIINNS CROFICTRA
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IIpe3eHTanys pe3yabTaToB UCCIEIOBAHUS — 5 MUHYT
CTpykTypa npe3eHTalum:

1.Beinenenue 6a30BbIX COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTepuaioB (3 mpumepa).
2.YKazaHue OTJIMYUTENIbHBIX XapaKTePUCTUK ((PU3UKO-MEXaHUYECKUE CBOMCTBA)
3.IlpoexTupoBaHue U3AEIUA
4.IIpoexTupoBaHue 00I1aCTH IPUMEHEHHUS

[TyOnuyHas 3ammrTa JOJDKHA COMPOBOXKIATHCS JOKa3aTeNbHOM  0a30i,

HAayYHBIMH (aKTaMH U

apryMeHTaMHu.
CIIPABOYHAS UH®OPMAILIUA
HaumenoBanue CaolicTBa MaTepuaia Obnacte npUMEHEHUS
MaTepuasa
rpadut I'padut nmpencrasnsier coboii cepoe 1) B MeTamtypruu npu
BEILICCTBO ¢ META/UIHYCCKUM OyieckoM, Ono | M3TOTOBICHUH TYTOIUIABKIX opM
00Ja1aeT BRICOKOH TETIONPOBOHOCTHIO I;HH KOBITICH, EMKOCTCH,
(3,55 Br/rpan./cm). OH TaKke CONCHUCTBYET azgiiple;g;giﬁf;?ﬂ KOHTaKTon
Xopollel 3J1eKTporpoBoguMocTu. Bo Beex 3) IPHMERAETCA IPH IPOH3BOICTEE
arperaTHbeIX COCTOSTHUSX 9TO BEIECTBO HEKOTOPKIX BHIOB KPACOK
XapaKTepU3yeTcss HU3KUM CONPOTHBIICHHEM
Toky (ot 0,4 1o 0,6 Om. Huzkuit
KOA(UIIMEHT TPEHHS U BHICOKAS TOYKA
IUIaBJIEHUS 00YCIIaBIMBAIOT XOPOIIHE
repMeTusupymomme kadecra. [ImoTHOCTD
rpadura (kr/m3) cocrauser 2,23. Ho npu
ATOM MaTepuai XOpoIlIo U3rudaeTcs u
pEXKETCH.
bymnepen XOpoI110 MOTJIOMIAIT YIbTPaPHOIETOBOE 1) B kauecTBe MaTepuana Ui
M3IyUeHNe, y HUX BbICOKAs ITOJIyIIPOBOJTHUKOBOW TEXHUKH;
2) KaK aK (OTOPE3HCT;
3JIEKTPOHOAKILIENTOPHASL CIIOCOOHOCTb. 3) AKKYMYIATOPEL  SMEKTpHIECKIE
[1néuku u kpucramisl QynaepeHa - Garapen;
HOJYIIPOBOJIHUKH, 00J1aIal0Ie Ipy 4) aHTHOKCH/IAHTHI
OMTHYECKOM 00Ty eHNH 5) B GoToBOIBTaKKE, POTOCEHCOPAX,
(oronpoBoIMMOCTEI0. DYIIEPEH IOHUKAET | oo HEUHEBIX GaTapesx, yeTpoiicTBax
akTuBHOCTH BUY-unTETpassl, 6enka, Pa3HOOGPa3HOH MOJIEKYISPHOM
KOTOPBIi OTBEYACT 33 BCTPAUBAHUE BUPYCA | ypexrnonmkH
B /IHK, B3auMopeiicTBys ¢ HUM, U3MEHSIS
KOH(OPMALIMIO U JIMIIAS €T0 OCHOBHOM
BPEIUTEIbCKON PyHKINU
VriepoHble OHM ABISIOTCS MPOYHBIM MaTEPHAIIOM, 1) cBepXIpOYHbBIC HUTH,
HaHOTPYOKH KOTOPBIH 1O/ AEUCTBUEM MEXaHUYECKUX KOMITO3UTHBIE MaTEpUabI,

BO3JIEUCTBUH He pa3pymaercs. Kpome Toro,
OHH XOpOILIO paboTaoT HAa U3THO U
pacTsKEHUs. IDTO CTAJI0 BO3MOKHBIM
Onarosapst 3aMKHYTON KapKacHOM
cTpykType. IX npuMeHeHue He
OTPaHUYUBAETCA OAHOU OTPACIBIO.
YacTruky HaHOTPYOOK, MoTajas B
OpraHM3M 4YeJIOBeKa, IPUBOJIAT K
BO3HHUKHOBEHHIO 3JI0Ka4E€CTBEHHBIX
OILyXOJIEH U paka.

HaHOBECHI;
2) TpaH3UCTOPBI, HAHOTIPOBO/IA,
MPO3pavHbIe TPOBOIAIITNE
MMOBEPXHOCTH, TOIUIUBHBIE
AJIEMEHTHI,

3) aucCIIeH, CBETOAUOIbI,

4) Tpoc 111 KOCMHYECKOTO JU(TA;
5) xaKk HAHOJATYMKH MOTYT
MCIOJIb30BATHCS JJ11 MOHUTOPHHTA
OKPYKaIOIEH Cpelibl, B BOEHHBIX,
MEAUIMHCKUX U
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OHMOTEXHOJIOTHYECKUX IMIPUMCHCHUAX

OTPULIATENIbHBIN (MJIU IEBOCTOPOHHU)

Hcnons3oBaHue MCTaMaTCpPUaJIOB B

MeTaMaTepuabl
ko3 durmeHT (moka3aress) MPEeTOMIICHHS, | CO3JJaHUHd MaCKUPOBOYHOM YMHOM
KOTOPBIH MPOSBISAETCS NPU OJHOBPEMEHHOW | OJIEXKIIBI JJIs1 BOGHHBIX OoJiee
OTPULIATEJIBHOCTH AUIEKTPUUECKON U HNEPCHEKTUBHO, YeM
MarHUTHOM MPOHUIIAEMOCTEN aJIbTEpHATUBHBIE TIOJIXO/IbI.
bnaronaps Tomy, 4to
MeTaMaTepuabl 00Ja1aloT
OTPHLIATENIbHBIM [TOKa3aTeIeM
IIPEIOMJICHUS], OHU U1E€AIbHBI JUIs
MacKHUPOBKU OOBEKTOB, TaK KaK UX
HEBO3MO>KHO OOHApYKUTb
CpeACTBaMU PaAMOpPa3BEIKU
HOJIMMEPHbIE [TnacTuuHOCTB, IPOYHOCTH, MIKMpOKas chepa | Haunbosee nepcrnekTuBHBIMU
KOMITO3UTBI IPUMEHEHHUS — BOT YEM OTJINYAOTCS cepaMu UCIIOJIb30BAHUS MOKHO
(CTEKJIOIIACTHK, | COBPEMEHHbBIC KOMIIO3UTHBIE MATCPHAIIBL. CUUTATh CTPOUTEILCTBO,
6OpOILIACTHE, Komno3uTs! ¢ HeMeTauInyecko MaTpuie | HeTerasoByro IPOMBIIIJIEHHOCTD,
OPTAHOMIACTHK, B OCHOBE UMEIOT ITOJIUMEPHI, YIIIEPOA WIH IIPOM3BOJICTBO ABTOMOOMIIBHOTO U

YIJIEIUIaCTUK U

kepamuky. Cpeau MoJIMMepHBIX MaTpUIL
HaunOoJiee MOMyJIAPHbI TTOKCUIHAS,

JKCIIC3HOAOPOIKHOI'0 TPAHCIIOPTA.
B aBHAllWH IIPU IIPOU3BOJACTBE

T.1.) noJauaMuHas U peHondopManbaeTuaHas. JieTajiell caMOJIETOB U JBUTaTeseH;

dopma KOMIIO3ULIUH ITPUIAETCS 3a CUET KOCMHMYECKON TEXHUKE JUIS

MaTpHIIbl, KOTOpas BHICTYIAET IIPOM3BOJICTBA CHJIOBBIX

CBOE0OPA3HBIM CBSI3YIOLUM BELIECTBOM. KOHCTPYKLIUH anmaparoB, KOTOPbIE

JJis ynpo4HEHUs] MaTepranoB II0JIBEPIalOTCsl HArPEBAHUIO;

UCIIOJIb3YIOTCS BOJIOKHA, JKI'YThI, HUTH, aBTOMOOWJIECTPOCHUU /TSl CO3aHUs

MHOTOCJIOIHBIE TKaHU 00JIeTYEHHBIX KY30BOB, PaM,
naHesel, 6aMrepoB; TOPHOI
MPOMBIIIJICHHOCTH TIPH
IPOU3BOJICTBE OYPOBOTO
WHCTPYMEHTA; TPAKJAHCKOM
CTPOUTENBCTBE /IS CO3AAHUS
IIPOJIETOB MOCTOB, 3JIEMEHTOB
COOpPHBIX KOHCTPYKIMI Ha
BBICOTHBIX COOPYKEHHSIX

cTapiaiT npezcTaBisieT co0oi macTuueckyro Macey, | Starlite u KocmonaBTHKa

KOTOPAasi MOKET BBIICPKUBATH Starlite u 3amuTa OT OXkKapoB

KoJIoccalbHbIe Temnepatypsl (10 2500 Starlite u [Ipumenenue B ObITY

rpanyc no Lenscuro). On criocoben Starlite u Boennas

BBIJICPXKUBATh TEMIIEPATYPy, KOTOpast B TPU | MPOMBIIIEHHOCTb

pa3a MpeBbIIIAET TEMIIEPATypy IJIaBICHUS

JIMa30B.

NEKTPOHHAS BU/J] TEKCTHJISA, COJIEPKAIINM 3JIEKTPOHUKY JanbHelIIee MUHAATIOPU3AITIS
TKAHE (BKITIOUYAst HEOOJIBIINE KOMITBIOTEPHI), U B AJIEKTPOHUKHU CTAHET BO3MOXKHON

KOTOPOM MPUMEHEHBI ITU(POBHIC
TEXHOJIOTMH. MHOTHE BUIbI
BBICOKOTEXHOJIOTUYHOM, YMHOU OJIEHKbI, a
TaK)Xe TEXHOJIOTHUU, KOTOPBIE PUMEHSIOTCS
pu €€ MPOU3BOJICTBE, COJIEPKAT
ANEKTPOHHBINA TEKCTUIIb

DJIEKTPOHHBIN TEKCTUIIb CIEAYET OTINYATh
OT MPUOOPOB, OTHOCSIIUXCS K KIacCy
HOCUMBIX KOMITBIOTEPOB, BCTPAUBAEMBIX B
KOMITOHEHTHI OJIEXIbl, TAK KaK yrop
JIeJIaeTCsl UMEHHO Ha O€CCTHIKOBOE

MaccoBasi KOMMepYecKas
UMIUIAHTALUS Pa3TUIHBIX
YCTPOMCTB.

B Gonee otnanénnom OymymieMm
OJIC)K/1a, M3TOTOBJICHHAS U3
OIITOBOJIOKHA, ITIO3BOJIUT
peanr30BaTh NPUHIHUIT ONITHYECKOTO
KaMyJiska, KOraa 4eJI0BeK CJIOBHO
CTaHOBUTCS MTPO3PAYHBIM.
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BCTPAMBAHKE AJICKTPOHHBIX KOMIIOHEHTOB,
TaKUX KaK MUKPOKOMIIBIOTEPHI, TaTYUKHU
VUTH BKJTFOYATENIH B TKAHH.
MPO3pauHBIi Oxcunutpua anromuaus (uam AION) AsoMuHuEBast OpPOHST MOXKET
ATIOMIHUA IpescTaBisieT cO00M KepaMUKy, COCTOSIIIYIO | OCTAaHOBUTH T€ YK€ CaMbIE IMTYJIH OT
U3 aJIIOMUHUS, KUCIIOPOJAA U a30Ta. MaJIOKaJIMOEPHOT0 OPYXKHUs, UTO U
Martepuan sBiseTcsi ONTUYECKU TpaJULIMOHHOE MyJIeHenpoOuBaeMoe
npo3paunbM (> 80%) B CTEKJIO, HO OHA OyJeT BCe ele
yIbTpaduoIeTOBOM, BUAUMOM U MPO3pavyHOl Jake MOoCTe BhICTpena
MOJIYBOJTHOBOM JHAara3oHax 0e3 xapakTepHbIX TpeumuH. OHa He
AJIEKTPOMAarHUTHOT'O CIIEKTPA. OOUTCS HY MEeCKa, HU TPaBUsl, HU
OKCHHUTPH]I ATIOMUHUS 00J1aaet b, CTOWKOCTH K a0pa3uBHBIM
BBIJIAIOMIMMUCS XapaKTePUCTUKAMU: MaTepuaiaM O4EeHb BBICOKasI.
Monyns ynpyroctu: 334 I'Tla. Moayib HecmoTpst Ha BenukoienHbIe
casura: 135 I'Tla. Koaddunment [Tyaccona: | cBoiicTBa mpo3pavyHOro aatOMUHUS,
0,24. Tsepnocts o meroxy Knyna: 1800 3TOT MaTepuaj He MOJyUnl
Kr/MM2 ipu Harpyske 0,2 kr mupokoro ucnonb3oBanus. ALON B
HACTOSAIIEE BPEMs UCIONB3YEeTCs
TJIaBHBIM 00pa3oM JJisl JIUH3
Ha0I0JaTEIbHBIX TPHOOPOB U
JTATYNKOB PaKeT.

2.BbInosiHUTE 321aHUS IPAKTHYECKOTI0 Kelica 2 «YIMBHUTeIbHbIEe MAaTepHAJIbI 0y1ylIero»
Iensy keiica Ne2: HayduTbCs MPOCIIEKHUBATH BIUSHUE HAa HAJCUCTEMY JIFOOOTO U3MEHEHUS B CUCTEME C
nomoInbio Memooa cnexncnozo koma (Tpu3-TeXHOIOTUN).
Cumyayuonnan 3adaua Keiica Ne2: CIpOEKTHPOBaTh OyAyllee >KU3HEACITEIbHOCTH YEIOBEKa,
OKpY>KEHHOT'0 MaTepuaiaMu OyayIero.

AJITOPUTM padoThl MO «MeMmOOy CHEMHCHO20 KOMaA»

IIpumep pa3padoTKn HAYYHO - (PAHTACTHYECKOI0 PACCKA3a 0 METAJIMYECKOM MeHe
HeiicrBue 1: BbiOpaTh HCXO/IHYIO CUTYAIUIO WIIM UCXOHBINA OOBEKT
Hanpumep: noxrop Adcanex Padbueit u3 ynusepcutera CeBepHoit KapoinHbl OTKphLIa cCaMyro IPOYHYIO
METAJJINYECKYIO IIEHY B MUPE.
HeiicrBue 2: ChopMynnpoBaTh HCXOJHYIO (DAHTACTHUECKYIO HJICI0, KOTOpass M CTaHET «MaJICHHKUM
CHEKHBIM KOMOYKOM», Ha KOTOPBIN OyJ1eT HaKpy4IHBaThCs BCS CUTYalUsl.
Hanpumep: Poccuiickue yueHble yCOBEpIIEHCTBOBAIN (HOPMYIy M300pETEHUsT METAJUIMYECKON MEHbI U
MPaKTUYECKH BCE METAJLJIbI CTAIN «BCIIEHUBATH.
HeiictBue 3: IlponsBecTn HMCXOIHOE H3MEHEHHE IPOTOTUIA, TO €CTh JOIYCTHTb, 4YTO HJIES YXKe
peann3oBanach. TeM caMbIM MOMYy4uTh aHTacTuueckyto cutyaruio OCl.
Hanpumep: B aBHaKkoCMHUYECKON NPOMBIIUIEHHOCTH 3aMEHWIN aTIOMUHHEBBIMU TMEHHBIMU MaHEISIMU
JIOPOTOCTOSIIIIME U «TSKENBIE) COTOBBIE KOHCTPYKLIMU. B pe3ynbTrare cKOpOCTh MOJETAa MACCAXKUPCKOIO
camMojieTa YBeIMuYWIach, KOCMHUYECKHME KOpaOiM U pakeThl YBEJIUYWIM CBOIO TPAHCIOPTHYIO
Ipy30I0JbEMHOCTD.
HeiictBue 4: BBectu n3MeHeHHyro cutyanuto @Cl B peanbHble KuU3HEHHbIE ycnoBus Pl m nomyuuth
HOBYIO (haHTacTHueckyro curyanui: @C1+P1=0C2.
Hanpumep: poccuiickie ydeHple HE OCTAaHOBWIMCH HA JOCTUTHYTOM U CTajdd HCIOJIb30BaTh
AIIFOMUHHEBBIE TIOPUCTHIE MAHETH B KOHCTPYMPOBAHMM MACCAXKUPCKUX NUPTOB ans HeOocKkpeOoB. DTO
HOBOBBEJICHHE CIIOCOOCTBOBAJIO COKPALIECHUIO TOTPEOICHUS SHEPTUU NIPH IKCIUTyaTalluu JIU(PTOB, TAK KaK
B YCJIOBUSIX BBICOKMX CKOPOCTEH UX IBM)KCHHMS M 4aCTOM CMEHBl YCKOPEHHMM M 3aMEUICHUM JIETKOCThb
KOHCTPYKITUU TTPHOOpETAET 0c000 3HAUYCHHE.
HeiictBue S: curyanuio @C2 nomecTuTre B HOBBIE peaibHble YCiaoBHs P2 M momyuurte crienyromui
¢danractuueckuii pezynaprar: @C2+P2=0C3.
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Hanpumep: MalmmHOCTPOUTENN TMOAETHINCH CEKPEeTaMHU BCIIEHUBAHUS METAJUIMYECKUX MAaTepHalioB ¢
aApXUTEKTOPAMU U CTPOUTENISIMU, B PE3YJIbTaTe PEAIN30BAJICS MPOEKT «JIETAIOIIEro» Hebockpeda, Tak Kak
BCE KOHCTPYKTHBHBIE MaTEPUAIbI CTAIN TIOYTH HEBECOMBIMHU BOIIPEKH 3aKOHAM (PU3HKH.

[Ipe3eHTanus pe3yibTaToB UCCAEAOBAHUSI — 5 MUHYT

CTpyKTypa npe3eHTanuu:

1.Yka3zanue UCXOJHOTO 0OBEKTa MU CUTYaIUH;

2.YKa3aHue Hay4YHOU M IOCTOBEPHOM XapaKTEPUCTUKH 00 OOBEKTE;

3. UToroBelii Hay4HO-(paHTACTHYECKHUH paccKas.

3.0ueHo4HO-pedIeKCHBHBIN dTan

Conep:xkanue oTyera
3anumTe B TeTPaAb VIl NPAKTHYECKUX 3aHATHIA:
1.HaumeHoBaHnue padoThbl, 1eJIb pad0ThI.
2.Xoa pa0oThl: BbINOJHUTE 32aHUA (NPeJI0KEHHOT0 BaM BapHAHTAa): 3anmucatb GopMYyJIHPOBKY
3aJaHMil U BBINOJHHUTH YIPa)KHEHHsl NMPaKTH4ecKoro keica 1 «KoHCTpyKuHHMOHHOE accopTw» H
NPAKTHYECKOr0 Kelica 2 «YIUBUTeIbHbIE MAaTePHAJbI OYAyIIEro».
3.110AroTOBUTH NPE3eHTANMIO 32JAHUH KeHCOB COIJIACHO CTPYKTYpe NMpe3eHTAl M.

4 I1oaroToBKa 3J1eKTPOHHBIX NMPE3eHTANUI-TIPOEKTOB MO MPAKTHYECKOMY Keiicy 2 «YIMBHTeIbHbIE
MaTepuajbl Oyaymero» (rpagpuyeckasi HIJIIOCTPALMS HAYYHO-(PAHTACTHYECKOT0 paccKasa).

Cnmcok JuTeparypbl 1 HHTEPHET — HCTOYHUKOB

Axanemuk http://dic. academic. ru

Bukunenus http://www. wikipedia. org/

Konemx (http://www. college. ru/chemistry)

Hayunas 6u6imorexa www. alnam. ru

Xumusi. YueOHble MaTepHralibl B TOMOIIh yaammumcs http://www. xenoid. ru

gkrwnPE

IIpakTnuyeckoe 3ausitue Nel2 IlpeacraBiieHue pe3yabTaroB KeiicoB B (popMe MUHU-
JAOKJIA/IA C MPe3eHTalueH.

Henp 3ansaTus: MMeTh o0O0Ilee MpPEICTaBICHHE O COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTepuaiax;
MIOHMMAaTh CTPOEHHE, CTPYKTYPY, CBOWCTBA M NMPHUHIMIIBI KJIACCU(PHUKAIMKA COBPEMEHHBIX MaTepHalIOB;
aHAJIM3UPOBATh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U PA3BUTUS KOHCTPYKLMOHHBIX MaTe€pUajoB; BBIICISThH
pOJb COBPEMEHHBIX KOHCTPYKLMOHHBIX MAaTe€pHajJOoB B PA3IUYHBIX OO0JACTSIX MPOMBIIIICHHOCTH;
COCPEeNOTOYUTHCS Ha paboTe, TpeOyroel cucteMaTH3aluy U CTPYKTYpU3alui HHPOpPMAIMN; 0CO3HABATh
CYIIHOCTh U COLHMAJIbHYI0 3HaYMMOCTb Oynyuieid mpodeccuu; aHaTu3upoBaThb OCHOBHBIE HalpaBlICHUS
COBEpIICHCTBOBAHNUS KOHCTPYKIIMOHHBIX MaTEPUAIIOB U OMPEAENATh 00JacTh UX MPUMEHEHHUS.

Oﬁopyuonane: MyJ'IBTHMCIleIHOC O60pyI[OBaHI/IC ML BU3yaliM3alluu  MPE3CHTAllUU; KOMIIJICKT
pPasgaTOYHOIro MaTepHraia Ijisd o6yqa101u1/1x051.

ILi1aH NpaKTHYECKOro KeHC - 3aHATUSA

Otanbl yueOHOTro 3aHATHS Bpewms otBogumoe
Ha dTan
1. Opranu3anmoHHO-MOTUBAIIMOHHBI MOMEHT, aKTyaJIn3alusi ONMOPHBIX 5 MUHYTBI
3HAHUU
2. JluckyccrnonHas iomaaka « KoHCTpyKIIMOHHBIE MaTeprabl OyayIero» 15munyT

®dpoHTanpHas Oecena
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3. 3ammra TOMaIIHero 3aJaHus — AJIEKTPOHHBIX MPE3EHTAMI-ITPOEKTOB IO 60 MuHyT
MPAKTHYECKOMY KeHCy 2 «Y TUBUTENbHBIE MaTEpHAIIbI OYyIyIIEeroy

4. OnieHOYHO-pe(PIICKCUBHBIN dTan 10 munyT

Hroro: 90 MuHyT

IHopsiiok BbINOJIHEHNS PA0OTHI
1.3ammTa 3J1eKTPOHHBIX MPE3eHTAUNH-NMPOEKTOB MO MPAKTHYECKOMY Keiicy 2 «YAuUBHTEJIbHbIE
MaTepuaJbl Oyaymero» (rpapuyeckasi MJLUIIOCTPALMS HAYYHO-(PAHTACTHYECKOT0 paccKasa).

CrTpykTypa npe3eHTanum:

1. Yka3aHue MCXOAHOT0 00beKTA WM UCXOHOI CUTYyaIlluH

2. YKa3aHue HAYYHOI ¥ 10CTOBEPHOH XapaKTEePUCTUKH 00 00BbEeKTe WJIH CUTYAIlUH
3. HayuHo-danracTuyecknii pacckas

2.0neHo4HOo-pedrieKCHBHBIH Tal

Cnucok JIuTepaTypbl U HHTEPHET — HCTOYHUKOB

Axanemuk http://dic. academic. ru

Bukuneaus http://www. wikipedia. org/

Konemx (http://www. college. ru/chemistry)

Hayunas 6ubmmorexa www. alnam. ru

Xumusi. YueOHble MaTepHralibl B MOMOIIb yuammumcs http://www. xenoid. ru

agbrwbdE

5. Kpurepun oneHuBanus padort 00y4arommxcs

KoHTposb Ha MpaKTUYECKUX 3aHATHUSX MPOBOAUTCS IpenojaBareieM B ayautopuu. IlpeaycMoTpensl
CJIEYIOIME BUJbl KOHTPOJS: YCTHBIM ONpPOC, NUCbMEHHBIA ONPOC, OTYETHBIE PAOOThI, MMPE3ECHTALUH.
Pe3ynpTaThl KOHTPOJS HMCHOJB3YIOTCS AJIS OLIGHKM TeKyllell ycmeBaeMocTH oOydaromuxcs. OneHka
TEKyIIeH ycreBaeMOCTH OOYyYarOMIMXCsl BBICTABISETCS IPEMOJaBaTeNieM B JKypHAJl TEOPETUYECKOTO
o0yuenus. KpureprueM olLleHOK, BBINOJIHEHHBIX 00yJaroIUMUCs paboT, SBISIOTCA:

-YpPOBEHb OCBOEHHUS y4€OHOT0 MaTepHana;

-YPOBEHb YMEHMsI HCIIOJIB30BATH TEOPETUUECKHE 3HAHUS TP BBIITOJIHEHUY NPAKTUYECKUX 3a/1ay;
-ypOBEHb OOIINUX KOMITETECHIINIA;

-oopMIIeHHE MaTepuasia B COOTBETCTBHHM C MPEABSABISIEMbIMA TPEOOBAHUSAMHU.

Kaxxnoe mpaktuueckoe 3aHsATHE IMpenAroyiaraeT BBIMOJIHEHHE HECKOJIbKUX AU(QPEepeHInpPOBaHHbIX
MPAaKTUYECKHX (Ja00paTOpHbIX) 3anaHui. Kpurepun olleHKH BBIOJHEHHOM 00yUaromuMcest paboThI:
-OILICHKA «OTJIMYHO» — MPaKTHUUECKHUe (JJaOOopaTOpHbBIE) 3aJJaHUsl BBITIOJIHEHBI TOJIHOCTBIO 0e3 OmHOOK,
qyucTo, 0e3 MCIpaBlIEHUM, BBIMOJHEHHAas paboTa CBUAETENBCTBYET O 3HAHMM Y4eOHOro MaTepuana,
paboTa BBINIOJIHEHA B YCTAHOBIIEHHBIN CPOK;

-OIICHKa «XOpOIl0» — paboTa BBIIOJHEHA C HE3HAYMTENbHBIMU OIIMOKaMM, BBINOJIHEHHass paboTa
CBUJETEIBCTBYET O 3HAHUM Y4eOHOr0 MaTepuaiia, padboTa BhIIOJIHEHA B YCTAHOBIEHHBIN CPOK;

-OLIEHKAa «YJOBJIETBOPUTEIbHO» — paboTa BHIOJHEHAa C OIIKMOKaMHU, BBIIOJIHEHHAs paboTa
CBHJIETEJILCTBYET O HEJOCTATOYHOM 3HAHUM y4eOHOro MaTepuana, paboTa BHIOIHEHA B YCTaHOBIICHHBIN
CPOK;

-OIICHKA «HEY/JOBJIETBOPUTENILHO» - paboTa BBIIOJHEHAa C OIIMOKaMHM, BBINOJHEHHass paboTa
CBUJETEIHCTBYET O HE3HAHUM yueOHOr0o MaTepHala, padoTa BHINOJIHEHA HE B YCTAHOBJIEHHBIH CPOK.
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babakoga.- 20-¢ uzn., nepepad. u gomn. — M: M3garensctBo KOpaiit. 2017.- 353c¢.: (4) c. uB .QKI. BKI. —
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Cepus: nmpodeccroHanbHoe oOpa3zoBanue. Peskum mocryma: https://urait.ru

HNuTepHeT-pecypcebl:
http://www.window.edu.ru  (EnuHoe OKHO gocTyma K 00pa3oBarelbHBIM pecypcam HHTepHeTa 1O
XHUMHH )
https://resh.edu.ru (Poccuiickas 3JeKTpOHHAS IIIKOJIA)
TTXT http: //tihtgt.ru -DiexTpoHHbBIH pecypc
www. hemi. wallst. ru (OGpa3oBarenbHbIi CAalT IS IIKOIHHUKOB «XUMUS»).
www. alhimikov. net (O6pa3oBaTeNbHBII CalT AJIS MIKOJHLHUKOB).
www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).
www. hvsh. ru (kypHai «XuMus B IIKOJIE»).
Www. hij. ru (xypHan « XUMUS U )KU3HBY).
www. chemistry-chemists. com (3JIEKTPOHHBIN KypHAT «XUMHKH U XUMUSD).
Keiic-TexHomorus, Kak crocod OpraHum3alMu CaMoCTOsATEeNbHOW paboTel cryaentoB CY3O0B (http://www.
stvcc. ru)
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Mpunoxerue Nel [lepuoauueckas cucremMa XuMuueckux snemMenToB J[.M.Menaeneesa

NEPUOAUYECKAA CUCTEMA XUMUYECKUX SNIEMEHTOB .. MEHOEJNIEEBA
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IIpunoorcenue Ne 2. PacTBOpUMOCTb KHCIIOT, OCHOBAaHUH, COJIEH B BOJIE

TABAULIA PACTBOPUMOCTH KUCAOT, OCHOBAHUM U COAEH B BOAE
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Ipunoxcenue Ne 3. 91eKTpOXUMHUYECKUN PsIi HAIPSYKEHUI METAIIOB

WKANA OTHOCUTENIbLHOW 3NEKTPOOTPULIATENIBHOCTM (MO NOJSIUHIY)

Cs| K |[Na|Ca|[Mg|[A | B|P|[H|C|S]| I |[Br|]Ct|N|[O]TF
08|08 |09|10|12 (162021 |21]|25|25|26|28|30(30/(35]40
PACTBOPMMOCTb KMCIIOT, CONIEM U OCHOBAHMWA B BOJE
WOHbI | H“|NH,'| K| Na'| Ag"| Ba"| Ca™| Mg"| Md"| Zn™| Ni*| Sn™| Pb™| Cu™| Hg"|Hg'| Fe™| Fe*| A’"| cr’
OH PlPlP|-|PIMIM|IH|B]|H]|H]|B]|H]-|-|H|H]H]H
SRS EAESNI LI EAEI SRR IR AV AEE  EIEIEAK
F PIP|P|P|PIM|H|M|P|M|P|P|M|[P|-|M|M|H]|MIM
c-jpjprpjPpiPiEERIP|PIP|PlP|P|P EEE PIPIEHEl PIP|P]|rP
Br- |P|P|P|PIEEEl P|P|P|P|P|P|P|EBNI P BRI PlP|P]|P
I plPiPlPIEEI PP |P|P|P|P|P |EEE -EERHN P|-|P]|P
S*|PlP|P|PIEHN -|-]|- FHIRIERPHS PSR R R - | -
so, |[P[P|P|P|IM|M|M|IM|IHIM|H]|-|H]|]-]-]-Im]-]-]-

SO, |P|P|P|P [EEINHENNS P|P|P]|P H Mm|P|P
Co, |P|P|P|P I HIHITHIHIHIH|-|-|H]|-|-#I8]-]|-]-
Sio, |H|-|P|P|H|IH|H|H|H|H|H|-|H]|-|-|-H]-]-]-
PO, |P|lP[P|P|H|H|H|H|H|H|H|H]|]H]H H|H|H
cicooj P [P PP PP |P|P|P|P|P|P|PlP|P Bl P|P|P]P

PAA AKTUBHOCTU METAJUIOB / SNIEKTPOXMMMYECKUIA PRl HANPSXEHUA
Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Cu Hg Ag Pt Au
AKTUBHOCTbL METAJUIOB YMEHBLUAETCA o

IIpunoorcernue Ne 4. Oxpacka MHAUKATOPOB B Pa3IMUHBIX Cpeax

OKPACKA UHOUKATOPOB B PA3JTMYHBLIX CPEDAX

Nakmyc
MeTunopamx PO30BbLIN

DevondranemH |GecuserHbin

pH-sBoaopoOAHbLIA pH<7
noxkasarens

P-P KMCNOTHI PP HeNTPANbHbIA P-p Wweno4m
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Tpunoocenue Ne 5. Knaccudukaius BemecTs

[ NPOCTLIE |=nsnun(BEWECTBA Jensnunus

HEMETAJINIbI§ METANNbI -
e

S, 0, Fe, Zn OPrAHHUNMECKMWE L]

=

o
[ HEOPrAHMYECKME |amunns®

G6eckucnopogHeie
rMAPOKCUAbI MCIIOPOL conu}.

oKcuabl

h 4

l Heconeobpasylowne '

(coneoGpaayowue )

[ ﬁ dborepHbie |

Ca0, CuD

KMCNOTHbIE

§i0,, 50,, Cro,

XHMHA
yerliwoe nocofine

FeOHCI,,
Cu,(OH).CO

=
=
-
-
=
=
=
-
Yy

t OCHOBAHUWA I

pacTBoOpUMLIC
(wenoun)

(amdorephbie’
[zn(omz» H,ZnO,|

Be(OH),« H,BeO,l

-~ 4
KMOROpOAHLIe
KNGROTbI

K,[Fe(CN)gl,
Na[AI{OH),]

[HepacTeoprmmie |
(Cu(OH),, Mn(OH), )

Ipunoosicenue No 6. TUbI XUMUYECKUX PEAKITHNA

(IS TUNbl XUMMWNHECKUX PEAKLIMA

(Mo “YMCcCny M1 COCTaBy MCXOAHbLIX BELLECTE M NPOAOYKTOEB peakuvm)

YcnoeHbie obo3aHaveHna: M — neeTann, HeM — HemeTann, AC — KMCNOTHLINA OCTaTokK,
H — HEPACTBOPpMMOE BELLLECTEO, P — PacTeopMMOe BeLecCTso, t — ras, § — occanox.

Peakumnmn coeamHeHun Peakuumn pasnoxeHwus )

el J—[ ] —=__)*(__)
[ = J J |~. &, Jo ¥ J
noewecTeo 1 osowecTea 2 L BewecTeo <] 2  Bewecrao 1 sowecTeo 2 scwecTeo 3 -

NPOCTLIC 1M CNOXHDIC
eewecTea

M + nHeM — M.ueM,

M.O, + H;O —— M(OH).,
ecn NPOAYKT peaxu«1d p

HweM. O, + H:O — H.Ac,
ecnu NPOAYKT peaxkums p

-~

NPOCTHIC 1AM CNROXHBIC
sBewecTaa

M{OH),—— M.O, + H.O,
ecni M(OH), — u

CaCO; ——= CaO + CO:t
H.:O ==+ H: + O2?
H, O, ——= H, O + Ot

cnoxHoe
BewecTeo

cnoxHoe
BewecTso

\

\

MpHmeps!
CXEM PeaKuu

M.O, + HeM.O, —= M.AC,

H:CO:; == H.O + COt

Peakuwmm 3ameweHns B

T —— P -~
=G = )+@)

3, :
TROIOe
180 2

npocToe CTRoaaesOe
BOWes TS0 T seugecTno 1

M + H_ Ac —= M_.Ac, + H:f,
ecnu:
1) M HaxXOAMTCS B SNEKTROXMMM-
MEeCKOM PANY HANPSXKeHwia no H:;
2) M.Ac, — pi
3) H,Ac — kpome HNO; v1 HoSOue

M + H.O — M(OH). + H:t,
ecnu
M — WEeNoOYHOR AK LWEeNOYHO -
IeMensHuii merTann

M + MIAC,...,— M.Ac, + M’
ecnu:
1) M HaxoaMTCs B SNeKTROXMMM-
HEeCKOM DAY HAaNPsS>KeHun
nesee M’;

MROCToe

Tmo 2

\

TTpuMepbl CXem peaxumi

2)MAc, —p

= Dpodal

Peakuuu o6meHa .

@ )G @& )+-@

CnomHOe
=03

CHONCH O
oo 4

M.O, + H.Ac — M.AC, + HaO\

HeM.O, =+ M(OH). — MLAc, + H.O

M(OH), + H.Ac —= MLAc, + H.O

M(OH). - MIAc, — M{OH), + M. Ac,
acnu obpazyerca t vnm

H.Ac' + M.Ac, — ML.Ac, + H.Ac,
ecnn obpaayercs t v

[TpUMepbl CXeM PoaKLMA

M.AcC, + MIAc, — MIAc; + M.AC,,
ecnu obpas3yertcs + .




Tpunoowcernue Ne 7. ®opMyIibl 1 Ha3BaHUS KUCIOT U KUCIOTHBIX OCTaTKOB

HA3BAHUA KUCNOT U KUCNOTHBIX OCTATKOB

XMCNoTa HAIBaHWe é""&”&’,’;’;'"' HaIBaNHe
HF  droposogoponuan (nnasmkoeas) F~ (hropua
HCl |  XNOPOBOAOPOAHARA (Conanan) | cr | Xnopua
~ HBr Opomosonopoanan |isBrasi| Opomma
HI WOA080A0POAKAR LU (s mwoama
ST | cynstma

e | HS" | mapocynsdma
HCN | uvanosonopogHan (CuHunenan) | CNT | UManua
: SO | cymegar

H,S0O, | cepHan | HSO; | rapocynspar
SOy | cymudur

Eeanll e HSO; | mapocynedur
_HNO, | 330THaR . NO; | HWTpar
HNO, a30THCTaR . NO; | HUTPUT
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Ipunoowcenue Ne 8. KauecTBeHHbIE peaKIIMM HA KATUOHBI U aHUOHBI

4

Bugenewme rasa ¢
NHE +OH' « NH, 1 +H.O

Bonwit TROpoXwCTA ocanox, Ag* + CI" « AgCll

KMpnsueo-KpacHoe OXPALIMEINNG

Benwi ocagox, Ca®* + COJ" - CaCO,l

HKento-3eNeroe OXPIWNBAE

ccp-mmwmqu'

Bamuit (moncoxpucTannuecosi) OCAA0K,
Ba?'+ SO% « BasoO !

MNpams

30N0M00 OXDALUMBANNG

Bopa

Sy Ry sty
oxpacky

PacTeop wencre, OH*

CrymenmcTai cusmi ocagox, Cu « 20H" « Cu{OH

Pacteop wencre, OH*

Senenosari ocanox, Fe*” + 200 « Fe(ON),l

PACTBOP xPACHOR KPOBRNOA COMM,
Ks[Fe(CN)g)

Crrnit 0CAA0K (TypwOynosa Cums),
3Fe®" « 2[Fe(CN) 1" « Fe,[Fo(CN),),

Pacrsop wencre, OH*

Bypait ocaaox, Fe®* « 30H « Fo(OH) |

PacTROp POARHIMAAR BMMOHMA,
NH,SCN, SCN*

Kposaso-xpacumi pacTeop,
Fo « 3SCN = Fo(SCN),

PAcTaog xeaTof xpOsss-0f COnm,
Ka[Fe(CN)g], Fe(CN){"

Temuo-Cvimmnit OCAA0K (Gopnumcxan nazyps),
AFe”" « 3[Fe(CN)J* « Fo [Fo(CN) ]!

Pacteop wencw, OH*

+ 3OH - AI(OM)

M, KATHOM, yORORMR

PacTeop wiTpaTa copeltps, A9+

ﬁmﬂwﬂm,k'v CI"« AgC

PacTeop 1paTa cepeltpa, Ag*

MenTosaTMA TROPOXMCTWA 0CanoK, Ag® + Br -

PacTeop ierpara cepetpa, AQ ™

Xonrwh TeopoxncTii ocanox, Ag'« I'~ Agli

PacTeopmmmie CONM Mem, CU3+

Yepumit ocagox, Cu*’ + $%° « CuSi

PacToopuume corm Gapus, Ba2™

Bonwit ocanox, Ba' ' + S0, - BaSO,

H2$04 teoma), Cu

Buiaencnme Gyporo rasa,
Cu+ NOj+2H' - Cu?* + NO,1+ H,0

Pacteop retpara cepetpa, AQ T

Apxo-wenTwil ocanox, 3Ag° + PO~ Ag,PO

PacTROpusg com Gapes, Ba2*

MenTwi ocanox, Bat' .cco{' - BaCrO 4

Pacreop xecnor, HY

|Baiaenesme rasa 6ea sanaxa, 2H" + COJ « H,0 < CO,
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Peoaxrua, ycnoawe

Ipunoosicenue Ne 9. PaciozHaBaHHE OPraHUYECKHUX BEIIECTB

FIpMInaxs DOaKigwn

Pacroop KMnO,

O6eCUBIMEAMKE PACTEORS B PEIYALTATE
obpazosawwn CH,OH-CH,OH

Br,(aq)

OGOCUBCUMBANKO PACTROPA B POIYANTATE
o6pasosawen CH, Br—-CH, Br

Cu npoxan. (CuQ)

BoccTanonnonne oxcuas meam (1) ao Cu,
Bagenenwe napos CH, — c‘:

Cu(OH).

FPXO-CHNMA DACTROP CAMUODATE MOSM

Br,(aq)

—

Pacruop FeCl,

PacTaop GuoneToRoro usera

Cu(OH),, '
Ag0. v

Kpacwmi ocanox Cu,0,
soccTanoanonme copoSpa ma oxcnas

PacTeop nasaayca

PacTaop xpacHoro usera

Pacraop FeCl,

PacToop xpacHoro yseTa

To. nmm pacreop Na,CO4

Buaenowwe CO,

PacTnop nuasyca

PacTnop xpacHoro yseTa

Pacreopes KMnO,, H,SO,

Ofecusevunanme pacresopa KMnO,
BRALAOMME OKCHAS yrnepoaa (V)

Pacreop Na,COy

Buaenowwe CO,

Br, (aq)

B podynsrare

Pacreop KMnO,

Pacreops smucnor (H*)

Cu(OH),

Cu(OH),. t

AgO.T
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Ipunoscenue Ne 10. KonnuecTBeHHBIE BETMUUHBI B XUMUH

Coorvowenne
mMexay

eaMHHUaMH

HIMEPEHHR
1r=10"%kr | v
1kr=10°r _ Vm
1m2=10%n
1n=10%m?
1n=pam
1n=10%cm?®

Konu-
YECTBO
BEL|ECTBA

Yucno i '
ABOTAAPO 6,02-10%

MONAPHAR 1 kr/monb = 10° r/mons
MACCA 1 r/mons = 10" kr/mons

MONSAPHbIA '1&5);Aonb = 103:/M0nb
OBbEM (1n/mons = 10" m?/mons '
C 1xr/m3=107r/em?

1 xkr/m3=1r/pm?
1r/em® = 10%kr/m3
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